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B nactosiee BpeMa BCe TOMBIC/TB MEXIYHAPOIHOIO TEIEKOMMYHUKALKCHHOTO co0GIIecTa Ha-
NPABNCHH! B CTOPOHY HOCTPOSHHA Ha Gase TEXHONOMHI [AKeTHON KOMMYTAHH ceTel Clleyome-
ro nokonenns (Next Generation Networks, NGN). OfHaKko CyllecTByIOIIME CETH ¢ KaHaRBHOMK
KOMMYTallHell, H, Mpeke BCEro, KiaccHueckne Tenedonnpe cetn obiiero nomp3osanus Gyayr
eme 2oro pabotath coBMecTHO ¢ ceTamu NGN. B s1ux ycnoBuax uHpopMmanns 06 0CHOBHBIX
KOMIIOHEHTAX TAKHX ceTelf — nuppornx cacTeMax kommyTauwnH (LICK), no-nipexcaeMy ocraerca
aKTyanbHoi. [IpoGiema noyueHNs HeoGXonuMOH HHQOPMAIHH 3aKMIOYACTCS B TOM, YTO Ha OTe-
HECTBEHHBIX CETAX CBA3H MCMOMBIYIOTCA PA3IHYHBIE THIIBI CHCTEM KAK OTEYECTBEHHBOIO, TaK H 3a-
PYGERHOrO IPOH3IBOACTBA, & HMEIOIMNECS CBEACHHA B KHUTaX, XYPHANLHBIX CTATEAX, GHPMEHHBIX
MaTepHajlax paspo3HEHHEI H HE BCET2a NOCTYIIHE MacCOBOMY YHTATENIO.

B npennaraemoit KHENe NPUBECHE CBEACHHS N0 0COOEHHOCTAM MOCTPOSHUS, TIPOSKTHpPOBa-
HHSE M NEPCTIEKTHBAM Pa3sBHTHA TOPONCKHX TenedornbIx ceteil ([TC) B Poccuu. Bénkmas qacte
KHHIH OTBEACHA CHCTEMATH3HPOBAHHOMY MaTepHaNy o uu¢p0BHM CHCTEMAM KOMMYTallHH, KO-
TOPhIE COCTABIAIOT OCHOBHOM Mapk KOMMYTAHOHHOTO OBOPYIOBAHNSA Ha OTCUCCTBEHHDBIX FOPOA-
CKHX CETAX cBA3H. Bee OMUCHIBagMEIE CHCTEMBI HMEIOT CePTHNKATE COOTBETCTBHS TPeGOBAHHAM
Emnnoii cetn snextpocssasn Poccuiickoit ®enepaunn (EC3 P®), Bhunannsie MHHHCTEpPCTBOM
HH(OPMAUHOHHBIX TEXHONOIHH i cBA3H P®, 1 MOTYT GhITH HenobsoBank wa I'TC.

B 2003 r. B n3gatenscrse «Jxo-Tpenns» suinymena kaura «Ludpossie ATC ans cenbckoii
cBA3K». B Hell pacCMOTPEHE! OTEYECTBEHHBIC M 3apyGekHble [IMPPOBEIE CHCTEMBI KOMMYTALMH,
KCTIONB3YEMEIE B CENBCKHX TEACHOHHEIX CETAX, OJHAKO HEKOTOPHIC H3 HHMX CepTHOHIMPOBAHEI
JU1% HCHO/IB30BAHHA B FOPOACKUX CeTAX. B mpeanaraeMoM M3jaHHM paccMOTpeHEI ApyrHe, Gonee
TIPON3BOAMTE/IBHBIC CHCTEMB], TPHMEHAEMBIE HA FOPOACKHX, MEXIYTOPOJHBIX M MEXYHAPORHBIX
cerax ceasu. Kak u B npeasiaymedi kuure, omicanne kaxaol HCK BEINOAHEHO 00 OMHOTHHHOM
CXEM€ M BKIIOYAET KPATKHE TEXHHYECKHE NAHHBIE, ONTHCAHHE apXHTEKTYPbl CHCTEMBI, NIPHHLHIIOB
NOCTPOSHUA 2NNAPATHOTO H MPOTPAMMHOr0 0GECTICHEH A, NPOLECCOB YCTAHOBNCHHA COSAHHEHHH
B CHCTEME, ocobenHocTel KOHCTPYKTHBHOI'O MCIIOIHEHHS.

3Ha4YNTENbHAS YaCTh MaTepHaia 3aUMCTBOBaHA H3 TEXHHYECKHX ONMCaHHHA | PEKITAMHBIX Ma-
TepHanos PHPM-NPOH3BOANTENEH HHOPOBEIX CHCTEM KOMMYTAIIHH, & TAKKE H3 OTKPHITEIX HCTOU-
HHKOB B cetn Mnteprer. CTpeMach MaKkCHMATBHO TOMHO BOCTIPOH3BECTH (HPMEHHBIE TeXHUUE-
CKHE€ MaTepHanibl, aBTOpaM, K GOJILI.HOMY COXaNCHHID, HE YAAnOCh Be3e COOMIOCTH eAMHBH IaH
QAHATH32 CHCTEM, PACCMOTPEHHBIX B KHHTe. [0 3Tof e MpUHMHE HEOTAA HCTIONB30BATHCEH abGpe-
BHATYDH 0003HAYEHH# PazniyHBIX GIOKOB, PacUIMPOBKA KOTOPHIX OTCYTCTBYeT B (UPMEHHOH
JOKYMEHTAUMH.

Kunra co3paHa KORIEKTHBOM aBTOPOB — NpenofaBateneii Kadeapsl aBToMaTHYECKOH IeK-
Tpoceasu (AIC) TloBomkckoit TocynapcTBeHHOH akaleMHH TeeKOMMYHHKALHIT B MHOPMATHKH
(TICATH), r. Camapa. OBuIyI0 pefaKiliio KHHTH OCYIIECTBHIH eKaH (aKyIETeTa TeleKOMMYHH-
Xaliu# ¥ paaAMOTEXHHKH, 3aBefylowmtuii kadeapoit A3C, AokTop TexH. Hayk, npodeccop B.T. Kap-
TAIEBCKHA M KAHIMIAT TeXH. HayK, AoneHT A.B. Pocnskos. [mask 1, 2, 3 1 6 ganHcaH! ToUeH-
Tom JLH. Cytsrunoii, rnaa 4 — crapumiM npenogasatenem H.Jl. YepHo#i, rnasa 5 — NOLEHTOM
H.II. 3anopoxuenko, raesl 7, 9, 2, 13 — KanANAATOM TEXH. Hayk, AoueHToM A.B. PocaskoreiM,
rnaea 10 — coBmecTHO A.B. PocnsikoeriM 1 A.E. 3yGoesim, rnasa 11 — comectHo B.I'. Kapra-
mesckum 1 H.JI, Uepwoii, rnaa 8 — cosMecTHo B.I'. KapramesckuM 1 A.B. PociskoBeiM, riasa
14 — cosmectHO A.B. PociakosbiM i JLH. CyTaruHOi. ABTOPH BEHIPaXaioT GNaroflapHoCTh 33
FOMOIIb B TEXHAYECKOH MOATOTOBKE PYKONMCH COTPYIHHKAM M acmupaHtam Kadeaph Edumy
Umbnny, Anacracuu Kanakosoif, Upuue Tleckosoii u Ceprero Llatinosy.

Bee 3aMEYaHHA, BIICYATICHHS M MOXKENaHHA npocbﬁa TpUCBLIATL MO 3IIeKTpDHHOl7! nouTe:
rost@infosfera.ru.
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NMPUHLUMbI MOCTPOEHUA U PASBUTUA
rOPOACKUX TENE®OHHbIX CETEMN

1.1. MpwHyune! noctpoerua MC

Toponckue Tenedonnsie cetn (I'TC) ABNAOTCA COCTaBHOM 4YacThio EXMHON ceTH 31IeKTpoCBAsM
(ECD) P® v npeiHazHaueHLl AN yIOBNECTBOPSHUA BOTPEGHOCTEN HACENeHHA, YUPEKICHHI, opra-
HM3alKH ¥ NPeANPHATHI ropoda B nepeaaye TeacdOHHBIX H HeTenedoHHbX coobmenuH, K KOTo-
PHIM OTHOCATCA Nepeaaya (aKCHMHALHBIX COOGLICHHH, Nepenaya AAHHBIX (B TOM uucie Hurep-
HeT) M JPYTHX COOOWIEHHH N0 HOPMaM, MIPEABABIACMBIM K TeneOoHnEIM cetam [1].

T'TC npescTaBnawT coboil COBOKYHHOCTh TEXHHYSCKHX H HPOTPAMMHEIX CPEICTB H peanusy-
10T COOTBETCTBYIONHE (GYHKUMH TencdonHoi cerd, uudpoBod ceTH ¢ nuTerpauyeii cayxd
(LICUC/ISDN), cet 06meKkaHaNbHOH CHFHANM3ALUMHY, CETH CHHXPOHH3ALHY, HHTEIICKTYAIBHOM
cetn (IN), pernonansHoii cetn noapmxHoii cessy (CIIC), ceTn ynpasnenns TeneKOMMYHHKAILHSA-
mi (TMN).

B 3aBHCHMOCTH OT BLIMOTHACMBIX (PYHKIHI CTAHIMH FOPOACKHX TeNSHOHHBIX CETel KIaccH-
duunpyrorea no Tinam [1):

1. Onopuere cmanyuy (OIIC), oGecneunBaOLIMe CXOIALIYIO, BXOJAUIYIO, MECTHYIO H MEK-
Jyropoanyo ceasb abonentam AaHHON OIIC ¥ BKIIOYEHHBIX B Hee NOJCTAHLIMI,

B coctas OTIC MOTYT BXOHTE:

— aGoHerTckue MUK (AJT), nuwun Takcofosor MectHod cask (TchATC) n Mewmyropon-

HoM cBsi3u (TehAMTC) H yHHBEPCANBHEIX TAKCODOHOB;

— MBHUH ¢ MYTBTUIIEKCOPAMH H KOHICHTPATOPAMH, TOJICTAHIHAMHE;

— NHHAH ¢ MATBIMH YUPEKACHUECKAMH CTaHIAAME (YATC),

~ NMHMM [EPETOBOPHBLIX NYHKTOB IS BEJICHNY HCXOAAMHMX H BXOAAMIMX MEXIYTOPOJHEIX Ie-

PeroBopos;
— coennuurenbhbie msnu (CIT) ¢ apyriumu OTIC, onopHO-TpaH3NTHEIMH cTasuuamy (OITTC),
TpaH3HTHEMU cTaRIKAMHE (TC), koMOurnpoparkbIMH ATC (KATC);

— COeJMHUTEbHEIE THHUY MeXayropoano caasu (CJIM) oT mexayropoaHoii Tenedounoi

crapumm (MTC) Hln OT y3ia BXOIAUMX coobenHit Mexayroponsoro (YBCM);

— 33Ka3HO-coeNHRHUTebHEBIe THHEH (3CJI) K ABTOMATHUYECKOH MEKAYrOpomHOl TenedonHON

crauiin (AMTC) uH K y3my 3aka3Ho-COSIHRHTENHBIX JuHRit (Y 3CI).

2. Tpansummnwie cmanyuu (TC), KoTOphIe 0GECHETHBAIOT KOMMYTAIHIO TPAH3UTHOMA HAMPY3KH.

B TC erirouaiores coeanTenbusie Tuyus or ONC, OIITC, VIATC, TC u AMTC. Tpar-
TUTHEIC CTAHUMH MOTYT BEIBOHATS QYHKIMH KaK OTAC/MBHEIX, TAK H COBMEIECHHEIX Y3/I0B:

— y3na Bxopamux coobmennii (YBC), yana mexpalionHoii ceazu (YMC), npenna3snaueHHbIX

s BKiouenns B kommytamih CJI mexay OIC pasuuix y3noBhIX paiionos, Mexay OIIC
ONHOTO Y3/IOROTC paiioHa NP PAAHATEHOM NOCTPOSHHH BHYTPHY3NIOBOH CBS3H;
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—~ Y3712 HCXOJAIMX COOOMEHNH, MeKayropoaroro (YHCM), NpeaHasHaueHROro QA BKMO-
yenna CJIM 0T KOMMYTAaTOPOB U IONYaBTOMaTHHecKkoro obopynosanns MTC (aa nepexoa-
HBIi IEpHON);

— Y343 BXOZAIMX coobmeanii, Mexayropoasoro (YBCM), npenasnadeHHOro 414 BRIIOYe-
Hua ¥ kommyTamun CJIM ot YHCM u AMTC x OTIC;

- yana coeucnyx6 (YCC), ofecneunBaromero casi3b aGOHEHTOB ¢ 3KCTPEHHEIMH, CIIPaBOYHO-
HHGOPMALMOHHEIMH U 3aKa3HEIMH cRyX6aMu roposia;

— y3na Bxogawero cooblerus «0x»-myuka (YHC «0»), kommytapyromero CJI x y3ny cren-
cayx6 i NOAKTIOYAIOINEre ASHEHTPATI30BARHbIE CIELICTYKObY;

— V3CJI, npensa3sHaueHHOTO /LT KOHLeHTpauu B onaoM nyrkte 3CJT ot pasa OTIC u npom-
o6opyaosanua s ceAM ¢ AMTC;

— y3na o6xoaukIX cBaseit (YOC), Npe/lHa3HAYEHHOTO JUIA OpraHW3amuy 0GXOZHBIX MyTel;

— y3na BeflOMCTBEHHBIX TedehoHHBIX cTauiit (YBTC), npenHazHaueHHOro A4 BKIIOYEHHA
COEIMHUTENBHEIX JAMHRIL, IO KOTOPHIM OCYINECTBIANTCA BXORANIHE M HCXOIUAHIHE OT aGo-
nentoB YIIATC;

— y3na cenbcko-npuropontoi ¢easu (YCII), npenHasHaueHHOro N OpraHM3alMy TPAH3HT-
HEIX coexuHennii Mexay crannuami CTC u I'TC, a Taxxe mexry cranumamu CTC, CTC u
YCC, CTC 1 AMTC.

VCII opraunsyercst va [TC 06;1aCTHOrO, KPaeBOro, peclyGIHKaHCKOro LEHTPOB MM Bhlje-
JIEHHOTO rOPOfa NpH Pa3MEIUEHHH HA HX TEPPUTOPHH aAMHHHCTPATHBHEIX H XO33HCTBEHHBIX Op-
TaHM3aLMiH CebekoTo pafioHa.

3. Onopro-mpansumuvie cmanyuy (OIITC), BpmonHAOmMAe GYHKUHH OMOPHOH M TPaH3HT-
HOM CTaHIMI OIHOBPEMEHHO;

4. Kombunuposannvie ATC, punonamoune dpyakimn OIC unu OHTC u AMTC oaHoBpe-
MeHHO.

Ha I'TC MOTYT BMeTh BBIXOI BEAOMCTBEHHBIE CETH CBA3H H MOTYT GbITh OPraHH30BAHBI HE-
KOMMYTHpYIoIle ceTeseie Y3abl (CY). BeNOMCTBEHHEIS CTH CBA3M OPTaHH3yIOTCA ¢ HCTIONb30Ba-
HHEM OfIHOH CTAHLMM MM HECKONBKHX, Ha3biBaeMHIX B HacToamee Bpems YIIATC u Mamble
VATC. Brixoa aGoHEHTOB BEIOMCTBEHHLIX CeTell Ha ceTh CBA3M obliero nompsoeanns (CCOI),
KaK TIPABHNO, OPTaHH3YeTCs YEPE3 OIHY CTAHIHIO

TMomumo Tenedonuoi cpash, I'TC MoryT obecneunsars:

— YCTOHYMBYIO NEpeaady NO AHANOTOBHIM KaHAAM (aHATIOTOBas aGOHEHTCKAs JIMHHA, aHaJO-
rosaa ATC, ananoropas CJI 1 T.IL) AaHHBIX CO CKOPOCTBIO 10 2400 GHT/C, haKCHMUITBHBIX
cooGmenn 11, 111 knacca;

— nepenavy no nudposoit cetn casu ¢ dynxunsmu ICHC (nudposas aGoneHTckas nn-
uus, undposas ATC ¢ dynxkuuamu LICHC, uudposrie CJI ¢ curnammsauneit OKC Ne 7)
JMaHHBIX CO CKOPOCTBIO 64 KGHT/C U BbIe, GakcHMHIBHBIX coobmennii [V knacca, Buaeo-
TEKCT;

— OpraHH3aLpio Teserpadroil cea3u obwero Nomb3oBaHWs, aGoHEHTCKoro Tenerpada, smex-
TPOHHOM NOYTEI, TEJEKCa H 3BYKOBOTO BELIANUA 0 IIPOBEIM HITH aHANIOTOBBIM KAHANAM.

CrpykrypHo I'TC cocTonT 43 ceTH aBOHEHTCKOTO AOCTYNA (paHee HashIBacMan «aGOHeHTCKas
€ETb») H MEXCTAaHLHMOHHOH ceTH cBsu (MCC).

CeTh aGOHEHTCKOTO ZOCTYNA MOXET GHITh MOCTPOEHA ¢ NPHMEHEHHEM [IPOBOAHBIX M Paguo-
CpeacTs.

To cnoco6y oprannsausn MCC pasnnuator enexyotiue cTpyktypsl [TC [1].

1. Cemu nepationupoeanivie, COCTOAIMME 13 ONHOR TeneorHol craHumn. MakcHManbHas
€MKOCTh CETH (NPH UCTIONb3OBAHMH IMEKTPOMeXaHHuecKHX ATC) — 10 Thic. HOMEPOR, HyMepa-
1Hs YeTRpex3HauHas (puc. 1.1).
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Puc. 1.1, Hepaiionrpoanuaa I TC

2. Pationuposannsie I'TC, no npunpuny censu ATC «xancdas ¢ xancooi», HyMepalis nstH-
3uavHas. MakcumanbHas eMKoCTh cetd — 80 Thic, HoMepos (HuAekehl «0» u «8» ans ATC nmc-
HO/Ib30BaTh HENB3A, TAK KaK ¢ HX HOMOWIBK OCYINECTBIINETCA BHIXOR Ha y3en cueucnyx6 YCC
ABTOMATHUECKYIO MEXIYTOPOAHYIO Tenedoruyio cranimie AMTC. B 2007 r. npeaycMaTpuBanca
nepexosi OT HHaekcoB «0» 1 «8» Kk HHIEKCAM «1» 1 «0»). Takue ceTH GYHKIHOHUPYIOT B HeGoNb-
wnx roposax (puc. 1.2).

Puc. 1.2. Paiforvposanuasn [ TC

3. Cemwp ¢ yznamu exodnwux coobwenuii (VBC), Hymepaiua mectimsnaynas. CeTh AeHTes Ha
ysnoesie palionst (YP), B kaxnoM paifose MoxeT HaxoauTbes o 10 cranmmmii u onnn VBC. Mak-
CHMaNBHAT eMKXOCT CeTH — 800 THIC. HOMEPOB (Y3I0BLIX PalioHOB ¢ MHAeKcaMH «0» u «8» noka
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Taloke He HODKHO GhiTh). BuyTpu yanosoro paiiona ATC cBA3aHbI 10 IPHHUMIY «KBKIAS ¢ KaX-
IoH». JINs COSAMHEHNS CO CTAHIWAMHU APYTOTO Y3/I0BOTO palioHa BCE MYUKH MCXOHSLIMX COENM-
HHTE/IBHBIX NUHUHA BKTovaores B YBC apyroro yanosero paiiona. Takue aHanorossie tenedos-
HEIE CETH HCTIONE30BANKCE B GOMBLIMHCTEE 06aCTHBIX UeHTpoe (phc. 1.3).

Puc. 1.3. Ctpyktypa TC ¢ YBC

4, I'TC ¢ yznamu exoogupux (YBC) u ucxodnuux coobupenuti (YHC), AyMepanus ceMusHay-
Has. Opl'BHIfolOTCﬂ KPYIHBIE 'reneq)oHHue Y3H, B K&XAOM H3 KOTOPBIX MMEETCA N0 OAHOMY
VBC n YUC. Coenunenne mexay ATC pasHbIX TenedOHHBIX Y3108 OCYIMECTBIACTCS Yepes «cob-
craennsii> YAC u YBC apyroro tesedoHHOro y3na. MakciMansaas eMKOCTb CeTH —— 8 MIH HO~
mepo (puc. 1.4).

Puc. 1.4, Crpyktypa IMC ¢ YUC n YBC

5. KomGunuposannan I'TC. B TOM chyuae, eCitd TOPOA SBNACTCSA LIGHTPOM CENbCKOTO aIMHHHA-
CIPATHBHOTO pajiona, TO NeNecoOOPasHO CTPOMTE MECTHYIO KoMOHBHpoBatmyo Tenedoumyio
cets (KTC), obveannsomryro T'TC u CTC. B 31oM cyuae Ha I'TC npexyeMaTpupaeTes opraHu3a-
LM TPAH3UTHOIO Y3112 UCXOMAWIErO W BXOIAINErO COOBUIEHMSA CENbCKO-NPHIOPOAHOM CBA3H
(YCH) nnn LIC. Yepes YCII ocymecTsaseTes ¢coasp Mexcay craquuamu CTC, a raxke MX coean-
Henne ¢ I'TC (pue. 1.5).

Haunnas ¢ 1993 r,, Ha TTC nocTaBAKTES HCKTIOUHTENRHO MHdpoBEe ATC, 414 KOTOPEIX
peanuzopanbl cictemst curHamuzaiyi OKC Ne 7, EDSS1 1 Bo3MOXHO BKMIOUCHHE aGOHEHTOB
LICUC. C pBeaeHiem OKC Ne 7 coeIHHHTENbHBIC JIRHHH [BYCTOPOHHMUE.
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Puc. 1.5. KomGuHupoBsaHHan ceTb Ha octose [TC

B nacrosuwee Bpems TenedoHHbIC CETH HA TEPPUTOPHH TOPOROS HPEICTABNAIOT cOBOH CHOX-
HBIE KOMIUICKCBI, COCTOALIME U3 OTHENSHBIX DPATMEHTOB ceTeit (pue. 1.6).

Pparment ceth,
ROCTROEHHLH Ha STane 1

®parmenr ceth,
ROCTROBHHbIH Ha aTane 2

Pparent cetw,
nocrpoeHHLIA
onc one onc wa atane 3

Puc. 1.6. Mocrpoetue ['TC Ha NepexogHoM arane:
=¥ — OAHOCTOPOHHSAS CORANHNTENLHAR NUHNA,
A% IBYCTOPOHHAS COSAMHUTENBHAS SIMHNS;
=====% — OGXOQHOE HaNpaBneHe;
ONTC — ONOPHO-TPaH3UTHAA CTaHLUS; OTIC — ONOPHAR CTAHLAR

TIpHumHIE ROCTPOCHHA HHOPOBBIX TeNeORHBIX CETEH HA COBPEMEHHOM Talie ONPEREIAIOT-
CA TEXHHYECKHMHM MapaMmeTpaMH KOMMYTAIlHOHHOTO OGOP)'HOBB.HHﬂ, CHCTEM NEPEAAYH H IKOHO-
MUHecKeit uenecooﬁpazﬂoc'ruo,



>
>

<<[image: image14.png]14 FnABA 1

Ladposbie cTanmiy AOKKHE NOMKIIOYATBCA K CETAM B COOTBETCTBHH CO CIEAYIOIIHMY Npa-
BUTAMH:

— ceasn mexcny widpoesiMu OTIC, OTIC-AMTC NOMKHBI OCYIIECTBIATECS TPSHMYIIECTBEH-
HO yepe3 LHGPOBLIE Y3IIBI, HO BOMOMKHEI H HPAMBIE CBA3H (CM. pHC. 1.6);
— oudposas TeneoHHAA CETh, «HAIMKCHHAA» Ha CYWECTBYIOMYIO aHaioroyio ¢ YBC

(puc. 1.7) nm YHC n YBC (puc. 1.8), npeacrasnaer coGo# omue min HecKoIbKo mdpo-
BEIX Y3I0BBIX PAiiOHOB;

Lintbposas HanoweHHas ootk
5

Puc. 1.7. CTpyKTypa aHanoro-uucpoBoit Cotv
€ Yanamm Bxogawmx coobuenu (YBC)

Uppposan Hanoxennas cere

Puc. 1.8. CrpykTypa ananoro-ungposoii cetn
< yanamu exoastmx (YBC) n uexonsumx cooBigenuit (YUC)
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~ Iy CBA3H OT CYMIECTBYIOIMX aHanoroBeix ATC K nugpoBeM B MHGPOBEIX YIMOBHX pafi-
OHAX IO/KHBI YCTAHABMHBATECA MPOBEIE Y3MbI BXOAAWAX cooBuerkH (YBCI);

— obopymosanue HPpossX YBC 0NHOBPEMEHHO MOXET BHIIONHATS {YHKIHNH Y3IOB HCXO-
JAWMX M BXomAumX coobuernii (YUBC). Takad 58eKTpOHHAS TPaH3HTHAS CTAHLMS HA
pHc. 1.8 obosnavena TCD;

— IPH CBA3M MEXAY UMGDPOBEIMH CTAHUMAMH IOJDKHBI MCHOME30OBAThCS LUGPOBHIE KaHAMBI
cuctems nepeaaun PDH, SDH ¢ ycraHoBkoli Ha cTopone ananoroesix ATC o6opysoBanus
HANOTO-IKPPOBOro NPeoSpasoBaHN;

— MEXZY BHOBb YCTAHABNHBACMBIMH UBGPOBHIMM CTAHLMAMM H yKe HAXOAAUMMHCH B 9KC-
Anyaratiy AIKHO GbITh 0fecHedeHo COrNacoBaHHe CUCTEM CHTHATH3AIHH;

— MeXay BHOBh YCTaHABJIIHBACMBIMH uMq)pOBHMH CTAaHUHAMH JOJDKHA HUCOONb3OBATHCA CHI-
namzauua OKC Ne 7,

C prOnOM aBycTOpOHEMX yukoB CJI B 3HAUNTENEHON CTENEHH YTPAUHBAIOTCA TAKHE HOHA-
Tha, kak YBC u YUC. Ha I'TC yeranapmusatorca TC, KOMMYTHPYIOITHE ABYCTOPOHHUE COEMMHH-
TensHbie AuHKMH. OaHOCTOPOHKHE MyukH CJI COXPaHAIOTCH TONBKO MM SIEKTPOHHBIX CTaHLM,
YCTaHOBACHHBIX Ha 3Tamax 2 u 3. Bpenenne na I'TC pBycroposnnx CJI npH HCOONB30BAHRH
OKC Ne 7 He TpeGyeT NOTNOIHHTENBHEIX MATEPHATLHBIX 3aTpaT. Hanmaue apycroponnnx CJ1 mo-
3s0NIAeT yydwnTs paGory CJI 3a cuer 06BeHHCHUA NPOTHBOHANPABICHHBIX IOTOKOB HATPY3KH,
Tlonoxurensheit adhext IOCTHraeTCA 3a CUET YBENMYEHAS HATPY3kn Ha obmuii mysox CJI. Hau-
Bonee OWYTHM NONOKHTENLHEIT 3 dexT npH 0GbeIHHEHHH IPOTHBOHANIPABAEHHBIX NOTOKOR Ha-
TPY3KH ¢ pasHbIMH WacaMit wanGombuedt narpysku (HHH). Kpome Toro, npu ssenenun meycro-
ponnrx CJ1 yMeHBIIASTCH BIMAHAE TAKHX OMHGOK MPOSKTHPOBAHH, NPH KOTOPBIX B OMHOM Ha-
TpaBNICHUH HArpy3Ka 3aBblIICHA, 2 B APYTOM — 3aHHKEHA.

Tlpy oprann3amiy 06X0AHBIX CBA3EH AOMYCTHMS! fBa BAPHAHTA!

a) Ha T'TC xkecTKO GHKCHPOBAHb MapIPyTsi IPAMBIX 1 06X0AHEIX Hampasnenuii. COpoc Ha-
TPY3KH Ha OGXOJIHBIE HAGPABICHHA NPOM3BOIMTCA B KECTKO 3adHKCHPOBAHHOH MOCIEIOBATENb-
HOCTH OOXOAHBIX HaNpaBIeHMH NpH 3aHATOCTH BeeX CJI NpAMOro HaNMpapneHWsS MR COOTBETCT-
BYHILEro 0GXOHOrO HANPABJIEHHS;

6) MapLIPYTHF APAMBIX H 00X0MHMX HAMPABISHUI MOTYT H3MEHATBCA [0 KOMAB/aM C UEHTpa
TexHHYeCKON 3KCIUYaTalHu B 3aBHCHMOCTH OT curyauhn Ha [TC B AaHHBIH MOMEHT BpeMeHH
(marpysky Mexry ATC, apapuy, nepekniouesus). Beifop o6xoaHbIX HADPaBIERHH 1 NI0CNe0Ba-
TEAbHOCTH COPOCa HArPy3KH Ha OGXOIHEIE HANpaBIeHHT 32]1aeTCA KOMaHAaMy 13 neHrpa. Koman-
Apt Ha ynpasnenne I'TC renepupyiotess 3BM win ux nonaet onepatop.

TlepBrii BAPHAHT AOMYCKAST TEXHHYECKYIO PEATH3ALMIO HA OCHOBE TH(POBHIX CTAHLMIA.

Bropoii BapHaHT Mo3BoNAET 3HauHTeAbHO Gonece 3hdekTHRHO HCnoMb30BaTH pecypesl I'TC,
HO HEOOXOAUMB! JAOTIOAHUTENBHEIE PabOTHI 10 TEXHHYECKOH PEANH3AIMH YIPABICHHA IPAMBIMYA 1
o0xoaHEMK HanpasieHuamy Ha TTC.

Tipu sHeaperm Ha T'TC undpoBoro 0GOpYAOBaHHA AXIKEH PEATECHA BOTPOC COINAHKS LEH-
TPOB TeXHUUecKoil skcnnyaraius (L[TD).

1.2. OcHoBHble cueHapumu uudposusaumm ITC

MOXHO BbLAENHTH TPH GA30BLIX CLEHAPHA BHEIPEHEA HPOBLIX cTanlmil va TTC («undposusa-
win» I'TC) [2]:

1) nostanuas Mogepnmsauusa I'TC;

2) pa3paoTKa ONTHMANBHOI CTPYKTYPHI NONHOCTBIO IHposoil I'TC;

3) KOMIPOMHCCHELH BapHAHT.
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TMosrannas Mozeprnsamua I'TC npeanonaraeT NOCTPOCHNE «HANTOKEHHOH CETH», CYTh KOTO-
Ppoit cocTonT B TOM, uTo NHdpPOBad TeTeQOHHAA CETh KaK OBl HAKAAPIBACTCA HA CYINECTBYIONLYIO
AHATIONOBYIO TeNCHOHHYIO CETh, MPHYEM MEKRY HHMH CYWECTBYET JIHIUL HECKONBKO COSNHHM-
TE/bHBIX TPAKTOB. B stom CJy4yae HE BO3HUKAET npoﬁneM, XapaKTepHBIX 1A CMELIaHHO} aHaIo-
ropo-uudpoBod ceTH. ONHAKO PEATH3ALMA CTPATETHI HATOXKEHHS CBA3aHA C GONBUINMM KalH-
TAJIbHBIMHK 32TPATaMH 33 CPaBHHTEIBHO KOPOTKHHI NPOMEKYTOK BPEMEHH.

CymecTBeHHas 0cOGEHHOCTS HAHHOTO CLEHAPHA COCTOMT B TOM, YTO Ha KaNIOM dTame mud-
posusauny I'TC pemaerca nokansHas 3afaua. Hanpumep, ApOHCXOMHT ycTaHoBKa HOBOH ATC B
34CTpaMBAEMOM MHKPOPAHOHE FOPOAa WM 3AMEHASTCA YCTAPERINAA KOMMYTAUHOHHAR CTAHLHA H
T.A. B 57T0M ¢liyuae AOCTATOMHO CNOKHO OMPENETHTL CTPYKTYPHBIC XapakTepUCTHKM Oymymeit
nonkocTsio widporoit TenedouHol ceTH, T.e. YHCIO CHCTEM KOMMYTALHH H TONONOFHIO CETH.
Bropoii ciienapuii moapasyMesaeT pa3paGoTKy ONTHMATLHON CTPYKTYPBI NOMHOCTBIO LH(POBOH
I'TC. Tlocite yero cOCTaBMAETCS NPOTPAMMA PEATH3AUHY BEIGPAHHON CTPYKTYPBI CETH.

OaHako PH BEIMOMHEHUH BIOPOTO CLEHAPHA HEBOIMOXKHO NPEABUACTS BCeX (aKTOpoB pas-
BHTHA TenedoHHO# ceTh.

CoBOKYNHOCTE KOMIPOMHCCHBIX PEMICHHIT MeXAY NMEPBLM H BTOPHIM CLUCHADHAMH MOXHO
PACCMATPHBATH KaK TPETHH cleHaphii «undposuzauun» ITC.

pu nosranuoi moaepumzaunn I'TC 803MONKHH cleayloume sapyanTe {3]:

~ APOCTaA 3AMEHA CTAPOrO KOMMYTALHOHHOTO 060PYI0BaRHS Ha UHPPOROE ¢ ONPEaE/ICHHEI
MH H3MEeHEeHHAMH B CeTH aGOHEHTCKOTO AOCTYNa;

— 3aMeHa HECKONBKHX aHajoroprix ATC oxuoii migposoi ATC.

B xayecTse KpHTEpHA UENecoO0PasHOCTH 3aMeHsl Ofoi ananorosoli ATC Ha wHppoByto
MOXHO KCMONL30BATH EMKOCTE YCTAHABNMBAEMOH HOPOROH chcTeMbl koMmyTauuk (LICK) ¢ yue-
TOM BO3MOXHOCTH €€ PACIMPEHHS NPH NOAKIIOYSHHH HOBBIX aBoHeHTOB. YacTo GhIBacT TaK, 4TO
aHanoroBad CTaHHNMA, popabotapumias Gonee 20 e, TpebyeT 3ameHsl, a Apyrue aHanorossie ATC
CETH YCTAHOBIEHH! OTHOCHTEIBHO HEZABHO H MOTYT ewme paGoTarh, Kak MHHHMYM, 10 get. B Ta-
KOl CHTYalMH HUKakofi KpHTEpHH, GOPMAIBHO ONPEICHAIOUHIT ONTHMANBHYIO EMKOCTh LH(po-
B0l ATC, ne MOXET GhITh HCTONB308aH B PEANbHON NPAKTHKE TUIAHMPOBAHHA CETH.

UToGE noBRICHTE 3gdexTuBHOCTs tHPPOBOl ATC HeGONBILON eMKOCTH, 3aMEHAIOWIEH OHY
AHAROTOBYIO CTAHLIMIO, LEAeCO00Pa3HO HCMOIB30BATE B 30HAX 0GCIYKHBAHHA OCTAIOWHXCA pabo-
Tath aHaNoToBBIX ATC BLIHOCHEIE MOZLYIIH, NONK/MOYEHHEIE K LH(BPOBOIT KOMMYTALHOHHON CTaH-
unn. Takoe pelteHne no3BoNAET:

— pacwnpate CCOTI 3a cyer HOBHIX Ipynn abOHEHTOB, KOTOPBIE paHee He MOITH OBITh IOA-
KNIOueHbI K aHanorossim ATC;

— 0cBOGOANTh HOMEPHYIO €MKOCTb B 30HAX 0GcTykHBaHuA aHanoroeeix ATC, ecnk YIIATC
1 abonents! IICK, noakIoueHHEe paHee K 3THM CTAHUMAM, NEPEKTIOYAOTCA Ha HOBYIO
uudpOBYIO CTAHLHIO;

— mia abonentor YIIATC H BHIHOCHEIX MOZY/IeH, PacTIONOXEHHBIX B 30HAX 0GCTYKHBaHHA
AHAIOTOBBIX ATC, CeNaTh AOCTYNHBIMH NPAKTHYECKH BCE BHABI YCNYT, NOAAEPKHBAEMEIE
HOBOM nMdPOBOI cTaHUMEH.

TNpumep BapnauTa 3aMeHBl ofHo# aHanorosodi ATC Ha uudpoBylo CTaHUMIO NOKA3aH Ha

puc. 1.9.

Jins peann3alvy JaHHOTO BapuaHTa 3ameHbl ananoroBoii ATC na HCK B kpoccoBoM ofopy-
AOBAHUM AHATOTOBBIX ATC OCYWIECTRIACTC MOAKNKYCHHUE 3THX HATH BBIHOCHBIX Momyneﬁ
(TIC3) wenocpencTeenno k OTC-1 (puc. 1.10).

Jpyrum papuantoM undposuzauun I'TC SIAeTCs 3aMeHa HECKOIbKHX aHanoroBeix ATC on-
Hoj¥t udpPoBoit cTaHLMEH. DTOT CUEHapHil HCIIONb30BAHHA UH(POBOrG KOMMYTALMOHHOTC 050py-
ZIOBAHHS CITYXKHT MIPHMEPOM Nepexoga oT pafionxposannoii I'TC k HepalioHHPOBaHHOI ceTH.
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PATC-1
one-1
PATC-2 PATC-3
PATC-4
Puc. 1.9, Nopkniosenne BHOCHBIX Moaynen 8 ONC-1
13 30H oBcnyxuBaHns apyrux PATC:
ONC - onopHan cTanumus (unpposas ATC);
NC3 — NOACTAHUMA GNEKTPOHHES! (YAANEHHbIE AGOHOHTCKVIA MOBYITE)
Kpocc
one-1
YNATC
nca-1
Kpoce Kpoco
ATC-2 ATC-3
ncs-2
Kpoce
ATC-4

ncs-3

Puc. 1.10. CTpyKTYPa KOMMYTUPYEMO TENeqOHHON ceTu
NPH UCNONb3OBAHWM BBIHOCHBIX Monyneﬁ

TIporiece 3aMeHbl HECKONbKHX aHanoroshix ATC ool wndpoBoit cranuueii COCTOMT B cie-
Rytowenm [3]:
- 3aMenserca oGopyaoBanne aHanorosol ATC na mippooe. [Ipn 3ToM obiee YHCTO Tene-
OHHBIX CTAHIIMI [IOKA HE H3MEHSETCA, HO YBENHYMBaeTCA eMkocTh I'TC;
— 3aMeHAeTCA BTOpas aHanorosaa ATC. Jl1s 700 B MOMEIICHHH JIEMOHTHPYEMON CTAHLMH
YCTAHABTHBAETCA BHIHOCHOA MOAYTh (KoHUEHTpaTop — I1CD), KOTOPEIT BINOYaeTCS B yXKe
JEACTBYIOWYIO NHPPOBYIO KOMMYTALHOHKYIO cTaHuuo (OIIC-1);
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— HOBbIE TPYNTIb aG0HEHTOB FOAKMIOYAIOTCA K KOHUEHTPATOPaM HIIH MHBIM BLIHOCHBIM MOAY-
nsm OTIC-1, ycraHaRIHBaeMBIM B moGoii Touxe I'TC.
Taxus 06pazoM, npoucxogut pacuumpenne emMkocTi I'TC Npy COKpallleRNH YKCRAa KOMMYTa-
UMOHHBIX CTaHLUMI. B mamwreiimewm, npu Heobxomumocth, Ha ['TC MoxeT GBITh YCTaHOBNEHA ele
OfiHa WM HeckombKo undposeix ATC (puc. 1.11).

onc-1

ATC-2 ATC-4

nea-2

O nca-1

Sran| Bran i

3ran Sran IV

Puc. 1.11. 3ranbl 3amMeHb!
Heckonbkux aHanoroeeix ATC oaHon LICK

Ha neppoM >Tane 3aMeHseTCA 0GOpyAoRaHHe aHamorosoii ATC-1 Ha nudposoe oGopynosa-
rue OTIC-1. B nanpreiimenm OTIC-1 6yneT paclIHPATECA 32 CHET MOAK/MIOYEHHSA BEIHOCHBIX MOLY~
nei, pasMemaeMbiX, KaK IPABiJIO, B MOMEIEHHH ASMOHTHpYeMEiX aHanorosbix ATC. Tonyyen-
Had B pesy/bTaTe Hudposusaimn cTpykTypa I'TC MO3BOASET 3aMETHO PaCIMPHTL Teorpaduyue-
CKME TPAHHIEI ceTH aGOHEHTCKOro JocTyna.

Kpoccoroe o6opynopanue OIIC-1 MOXeT paccMaTPHBATECA KaK LIEHTD TPAHCIIOPTHOM CETH, K
KOTOPOMY MOIKIIOYAIOTCA BCE KPOCCH BHIHOCHBIX MOMYIIeH, My IbThIekcopos win YIIATC,

Ha puc. 1.12 nokazana ctpykrypa I'TC, momyueHHas B pesyAbTaTe NONHON LMGbPOBH3ALMH
Tesne(pOHHOM CETH, [UTA CUCHAPHS 3aMeHbl HECKOMLKHX ananorosblx ATC ongol uudposoil koM-
MyTalHOHHO#H cTanmuell. COOTBETCTBYIOMIA €li CTPYKTYPA TPAaHCHOPTHON CeTH NpPHBENSHA Ha
puc. 1.13.
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YNATC-1

nuTanna

Puc. 1.12. Cipyxtypa ungpoeoi MC

Kpoce
YINATC- Kpooe

Kpoco
YTIATC-4

Kpoce
YIATC-3,

Kpoce
nee-5

Puc. 1.13. CTpyKkTypa TpaHCNopTHO! ceTn
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Ha puc. 1.12 B rpanMuax 30Hs! NpAMOro MHTaHHs Bee AJl HEMOCPEACTBEHHO BKIIOYAIOTCH B
aboHentckue xommaekts OIIC-1. AHamoruuHas cTPyKTypa BKimodeHus AJl ncrmonesyerca Ha
y4acTke TepMHHAN—a0OHCHTCKHH KOMINIEKT (AK) BRIEOCHOTO MOZYJI (KOHLICHTPATOPa, MY/ILTHII-
nexcopa i YIIATC). CaMu BBIHOCHBIE MOSYTH MOTYT coemuHAThCA ¢ OIIC HemocpeacTeenHo
(pamuanbHas CcxeMa) MM uepe3 TpaH3HTHOE o0OpyJoBaHME (PAAHMATBHO-Y3IOBAA CXeMa).
Ha puc. 1.12 Bee BriHocHbIe MORysH, kpome YIIATC-1, sromouensr B OTIC mo pagnanbHOl cxeMe.

Peann3aiius paHHoOH CTpYKTypsl TencouHoil ceTH OGECTIeYMBACTCH HCIONB3OBAHHEM B
Tpancnoptroit cetn LIKY (DXC) — mudposoro kpoccosoro yama 1 MBK (ADM) — myasrHn-
JIEKCOpa ¢ BBIACACHHEM KaHAJIOB.

3arpats! Ha mdposusauuio FTC 2aBucaT 0T MHOKECTBA BakTOpoB. B nepsylo odepeas HEOG-
XOHUMO PaccMOTPeTh ddekTHBHOCTL Henonbsoranua LICK Gompimol eMKOCTH, KOTOPYIO B COOT-
BETCTBHH C [3] MOHO BRIPasHTh yHKIHEH

C=F(N), (L1)
rae C — cToMMOCTb OHOTO nopra (oanore Homepa) Brbpannoi LICK; N — emkocTs 31oii cran-
upH.

Ipn necnenosanuu yHkuun F(N) npobiieMa 3aKI04aETCS B TOM, YTO CTOHMOCTH 0GOpYHIO-
BaHUA, IPHOBPETAEMOTO 1O KOHTPAKTY, Hallle BCETO COCTABNACT KOMMEPHECKYIO TAHHY.

B [3] npeanaraetcs UCIOB30BATL COOTHOLIEHHE

C=C, \/1\7 s (12)
N
rae Cy — cTouMocTs ofHoro nopta LICK c aTanoHHo#H eMKocTbI0 N,
B kauecTBe «ITaloHa» MPEAracTcs HCHONMb30BATH eMKOCTE 10 THIC. HOMEPOB, KOTOpas AB-
JIAETCA TUIHYHO# JUIA AHANOTOBRIX ANMEKTpoMexanuyeckux ATC,
Tpuuse Cp 3a equamity, 1o dopMyae (1.2) MOKHO MORYHHTb CISAYHOIHE OUSHKH:
— mpu yetanoske LHCK anst oGenmyxusadus 5 ThiC. aGOHSHTOB CTOHMOCTE OQHOTO [IOPTA CO-
CTaBHT 1,26 OT 3TANIOHHOTO 3HAYEHHS;

— nosplllleHke eMKOCTH yoeraHaBmueaemoil LICK 1o 20 Thic, HOMEpoB 0BECMIEYHBACT YMEHb-
WEHHE 3ATPAT HA OFHH NOPT f10 (0,63 OT ITANOHHOIO 3HAUSHUA;

— Benonb3opanne KpynHbix JICK emkoctsio 1o 100 Thic. aG0HEHTCKHX IMHMI CHIDKAST CTOR-
MOCTh OHOro Homepa Jo (0,46 0T 3TANOHHOrO,

Hpyramu GakTopamMit, CYWECTBEHHO BIVAIOWEMMY Ha 3aTPaThl 10 mudposusausm ['TC, seai-
JOTCH; YCI0BHA HOMYHEHHA GAHKOBCKOTO KPEAHTA, HHNIALIMOHHEIC MIPOLECCH, HHBECTHIHOHHBIA
KIHMaT # T.A. HOZYI'OM}’, OIEHHBaA 3KOHOMHYECKUE ACTICKThl BO3MOXHBIX CLIEHAPHEB Lmd)ponma-
uun I'TC, cnepyer:

~ OLCHMTH [IOTEHUHANbHEIHA BBIHIPBILI OT Henonb3oeanust LICK Gonbioii eMkocTH;

— BBITO/HUT PacueT HHBECTHUNH, MPUXOSUINXCA HA KaXKIBIH OTACNBHEIH 5Tan uudposHsa-

LHA Teﬂeq)OHHDFI CETH, a 3aTeM BEMUCIKTD CYMMAapHbIC 33TPaThl Wi KaKLOro CUCHApus;

~ OLUEHHTH NEPBHI 1 BTOPOIT CieHApHH UHOPOBH3ALIH ¢ TOYKH 3peHUS TPeOyeMbIX HHBECTH-

uuit;

= Y4YeCTh BO3MOXKHOCTh MONYYCHUS KpeAnTa OT NOCTaBIUMKa HCK, BO3MOXKHBIE AOXOMBI OT

JIHAEPCTBA HA PEIHKE HOBBIX YCIYT H T.A.

CpasruBas NepBbIf # BTOPoH cueHapuy uudposusauns I'TC, MOKHO cAENaTh CIENYIOLIHE
BriBOAH [3]:

— MepBEIii CLIEHAPHIt XaPaKTepH3yeT MEHHUMANBHEIE 3aTPAThl HA HAYATIBHOM 3Tane HAQpPOBH-

3aLHH CETH MPH MAKCUMAIIBHOMN BEIUYMHE CYMMAPHDBIX HHBECTHLIMH;

— BTOPOH CleHAphii FAPAHTHPYST MUHUMAALHBIE CYMMAapHBIC MHBECTUHHH, HO CBA3aH ¢ -

(heKTOM «3aMOPAKHBAHIA KAHTANBHEIX BICKEHUID»,
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B 7a6a. 1.1 npuBeseHs! YeTbipe NoKa3aTens, XapaKTepH3yIOWie OCHOBHBIC CLIEHapHH 11Mdpo-
susaunn ['TC.

Ta6nuua 1.1. Mokasarenw, xapakTepuaylowme cueHapum liudposusauni MNTC

Cuenapnit Cuenaphii ‘KoMnpoMucenbii
nosTanmnoi MOCTPOEHHS BapHANT
Moxazarenn "
uappoBHIANNA NOAHOCTLIO UHPPOROIH UHPPOBHIAUKI
r'TC I'TC I'TC
CHIOKHOCTS IPOEKTHPOBAHHA MuRnMassas Maxcumanssasn Cpennss
B03MOKHOCTE H3MEHHTB POEKT MuHuMaTEHAsT MHHHMaIBHAs MakcumaibHasg
Bauska
CToumMOCTs NHGPOBH3AUMH CETH MaxchmansHas MuHUMaTEHAT "
K MBKCHMa/IBHOR
Bssky
HauaneHble HHBeCTHIMH MuHEMATEHEIE MakcuManbHbIe
K MAKCHMATBHBEM

1.3. Crpatermn nepexoga I'TC k ceTam
cnenywuwero noxonenuss NGN

Tlpu BBIGOpE CTPATErHH MOJSPHH3ALMH KOHKPETHOH ropoickoll TeredonHOIN ceTH HEOGXOMIMO
YUHTHIBaTH MHOrO0OGpasue ceTeii ceask Poccuiickoii degepalnn, 0COGEHHOCTH HX B3aHMOACHCT-
BHA, CYIECTBYIOUIHHA YPOBSHD Pa3BHTHA HHPPACTPYKTYPEI, COLUATBHO-3KOHOMHHUECKHE ACTIEKTHI,
reorpadiaeckue $aKrops, crewidrIecKue MOMEHTH HOPMATHBHO-IPABOBOTO PEryANPOBAHHA U
1.4 Kpome toro, Mogepunsauna roposickofi TeneOHHOH ceTH MOMKHA NPeaycMaTpHBATh BO3-
MOXHOCTb nepexona kK NGN. YunThiBas nepeducIeHHsie TPeOOBAHNA H OCHOBHEIC NPUHUMITHEL IO~
ctpoennst ['TC Poccun, MOKHO HPEIIORUTE PA3HHYHEIE CTPATETHH UX pa3BHTHA. Paspaborke Ta-
KHX CTpareryii moceamena Aoktopekas auccepramua H.A, Cokonosa [4] # LKA ero cTarel ¢ co-
astopamu [5-8].

1.3.1. Mogepuusauun 'TC Ge3 yanos

Topoackue TenedonHble ceTH eMKOCTHIO He Bonee 80 ThIC. HOMEpPOB, KAk NMPABHAO, BOCTPOCHE] 1O
APHHLUMTY CRAZM «KaXAad ¢ Kaxaoi». CTpykrypa takoht ['TC, rae eute HaXOmITCa B AKCNIyaTa-
unH ananoroesie craHuH — PATC n yxe nelicTByIOT COBpeMeHHbIE LH(POBLIE KOMMYTAIHOH~
Hele cuetemul — OIIC, uokazana wa puc. 1.14. Ipoitece nepexona takofi I'TC k cern NGN omn-
can B [5].

HavuaneBhit 3Tan MoaepHn3aitun Takolt ITC npeanonaraer, uro BMecTo AMTC Gyzer yera-
HABIMBATHCS MATHCTPANBHBIR KoMMyTaTop (MK), koTopeiit ofecnieuut ypansnt IP-makeTos, co-
Aepaniux HHGOPMAIHIO N0GOTO BHAA (PEUb, JAHHEIS, BHIEO), B CETH MEKAYrOPOAHEH B MEXY-
HAPOAHOH CBA3H.

Haupnaerca GopmnpoBanue IP-ceTH, TOANEPXUBAIOMEH TOKA3ATENH KauecTBa OBCIyXKHBa-
nus (Qo8), koTopbie onpenenensl wia NGN.

Ha aanHOM JTaie MPeANaracTcd AEMOHTHPOBATH anatorosylo PATC-2, a aGoHEeHTOB 3ol
cTaHumMu GynyT oGCayKHBATH 1B MYNLTHCEPBHCHBIX aGOHEHTCKHX KOHIEHTpaTopa (MAK).
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Puc, 1.14. Ctpyktypa I'TC 663 yanos

B rpannuax IP-cetn neficteyer TpancnoptHeli mmo3 MG (Media Gateway), koTophiii o6ec-
neunsacT B3anmoseiictene MAK co BceMn PATC, HCMIONB3YIOUTHMH TEXHONOTHIO <KOMMYTALHs
kaHanop». B IP-ceTs BXMIOUEH TaK0KE MYJTBTHCEPBUCHEI kKoMMyTaTOp AocTyna (MKJT), npeacras-
nstomuit coboi SoftSwitch xmacca 5, cooTBeTCTBYIOUIMH KOMMYTAlOHHOMY 0GOpyIOBaHHIO,
HYHKIHORUPYIOIIEMY HA YPOBHE MECTHBIX CTaHIMI. OCHOBOH ceTH curnanusaunu B NGN crato-
BHTCR KoMMyTaTop SoftSwitch, $yHKUHH KOTOPOro B paccMAaTPHBAEMOM MPHMEPE BHIMIOIHSIOT
Tpi MK, JIns B3anMomeHcTBHA ¢ aHATOroBBIMH PATC HeofX0IMM IUTIO3 cHrHamusalmu SG
(Signaling Gateway). B pesy;bTare ycTaHOBKH HOBOro 05OpYAOBaHHS co3AaeTea Gasa JUis dop-
muposaxust NGN.

Crpyxrypa I'TC na HauaneHOM 3Tarne MOJEPHH3ALMK NpeIcTaBieHa Ha puc. 1.15, a. Bropoit
aran mosepausamiu ['TC (puc. 1.15, 6) npenycMaTprBacT oNHOBpPEMEHHYI0 3ameny PATC-1 u
QIIC-3. .

ity MAK-12
MAK-22

Puc. 1.15. Mepswiit (a) u BTOpOI (6) 3Tans MoaepHusaunmn MTC 6e3 yanos
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3TOT BapHAHT HHTEPECEH C TOUKM 3PEHHA MUHHMM3ALAH 3aTPAT Ha CETh AOCTYNA, B KOTOPOH
nosemsorca eme Tpu MAK. Mexny abomesTamu matH skcrutyarupyemsix MAK Bee BHAB HH-
opmaimn nepesaiorcs B Buae IP-maketop. Ynpasasior coenusennsmu apa MK, Texnomorus
«KOMMYTalHsl KAHAIIOB» HEOGXOAMMA TONBKO I COSAUHEHHH, YCTAHABIMBACMBIX ¢ TEPMHHATA-
MH, BKIHOUeHHBIMA B OTIC-4.

SakmoyHTeNbHEIN JTan (puc. 1.16) mpemmonaraet sameny ofopyaosadus OTIC-4 wa Tpn
MAK (MAK-31 — MAK-33) u Beenienne B axcmyaraumio 1persero MK (MK-3). Tipennona-
raerca, 4to Bce MKJL 1oinkub Gbits cBA3aHk Mexay coboli. Kpome Toro, oprasusyloTcs Asa He-
3ABHCHMBIX HANIPaBJieHns 41 ofMena nHdopmanneii ¢ o6opynosaunem SoftSwitch knacca 4. Bul-
XOII K HEMY MOXET OCYIECTBAATbCA uepes MKJI(-1 n MK/I-2,

MKR- MAK-12

Puc. 1,16, 3aKounTeNEHEIA 3Tan MOLEPHU3aUMA
[TC 6e3 yanos

1.3.2. Mogephusauua [TC c YBC

Bombwas yacte I'TC cpenneli eMKOCTH MOCTPOEHA C HCIIONB30BAHHEM YIJIOB BXOAALICH CBA3M
(puc. 1.17). Bee cranumy nepporo ysnosoro pafioka — tudpoesie OTIC, proporo ysnosore pafi-
oHa i YBC-2 — aHaf0roBbI¢ CHCTEMbI KOMMYTaHH.

Ha nepsoum 2Tane MogepHu3aLity Takoi ceTi AMTC 3aMEHAOTCA MATRCTPATBHBEIM KOMMYTA-
Topom (MK). Hudopmatnonuslii paduk (peus, TakHbie, suneo) 8 popme IP-naxetos nepefaerea
uepes MK. Cers IP npH BHYTPH3OHOBOH, MEXIYTOPOIHOH HAM MEKIYHAPOJHON CBA3M MEpENacT
nakets yepes MK. Ha amuom sTane MoJePHI3AIBH CETH MOXHO BEUICHHTS JIBA OCHOBHBIX Bapit-
aHTA, KOTOPBIC PATHKAIEHO OTHMYAIOTCA APYT OT Apyra [6].

Bapnanr 1 {puc. 1.18, @) npeanonaraer 0AHOBPEMEHHYKO 3aMeHy Beex PATC oHOro y3noBo-
ro paiioHa, 4o TpebyeT CyLeCTBEeHHbIX PA3OBHIX HHBECTHII, 0AHAKO obecrieqnBaeT sddexTun-
Helfi mepexon kK NGN. B papuaute 2 3aMena ofHoi Anu Beckonpknx PATC y3nosoro paiiona —
oTebRblT 3Tan Moaepuizaii ['TC, B 370M clyuae 3aTpaThl ONEPATOPa IHAYHTETHHO MEHBINE,
npouecc Gopmupopanns cern NGN craroBHTCAa cioxnee (puc. 1.18, ). Tax xax sce OIC ¢
YBC-1 — undpossle, To 3aMeHe TOMIOXUT ToNbko YBC-2 i 06ciIyKuBacMble KMH aHANIOTOBHIE

~ cTalum: BMecto PATC-21, PATC-2 n PATC-23 ycTaHaBuMBatoTcs, Hanpumep, mects MAK.
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Puc. 1.18. Nepsbiit 3van Moaephusaunn TTC ¢ YBC:
&~ BapKaHT 1; 6 — BapuanT 2
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Yeper TpancHOpTHEH mmo3 MG opranusopano Bzaumonelicrsue IP-cetn co Bcemu PATC,
HCROAB3YIOWNMH TEXHOJIOIMIO KOMMYTAuHM KaHanoB, Mexay IP-cersio n umdporsid YBC-1
CO3MACTCA JIHHHA Nepenavn Al oGeiyxuBaHus BXoasmero Tpaduka k OIIC mepsoro ysnoeoero
pajiona. OGeayxuBanie aGoHEHTOB BTOPOro y3IoBoro paiiona ofecneuupaetca MAK, ynpasnae-
MbIM MYABTHCEPBHCHBIM KOMMYTaTOpoM AocTyna (MKI).

Bsaumoneiictaue MAK ¢ MK]JI ocymiecTeiseTcs ¢ HCIonb308aHHeM nporokona SIP-T, koro-
piii Taioke NpuMeHaercs A ceasu MKJL u SoftSwitch wacca 4 (TpaH3HTHOIO), YCTaHABIIMBag-
mobiM BMecTe ¢ MK, Hanubiit SoftSwitch Moxer ¢iykHTh fnst 0OOMEHa CHIHANTAMH YIPABICHHA H
B3anpMozeicTeiA Mexcay IP-ceTbio u OIIC nepporo y3noBoro paiioHa.

Ecnu npy peannsauny paphanta 2 (cM. puc. 1.18, 6) Gyaer 3ameHena Tobko onna PATC (sa-
npumep, PATC-23), To aGoHeHTEI, KOTOPEIX OHa 06CTyXHBana, GyAyT HEPEKTIOUEHB! HA ABA KOH-
uenTpaTopa — MAK-21 1 MAK-22.

Jina semonunenus pynxumn SoftSwitch wnacea 5 (okoneunoro) u muio3a cursannzauun SG
HeoGxoauMo yeraHasmusath MKZ-2.

Bropoit aTan Ans BapHaHTa 2 npefycMarpHBaeT 3aMeHy ewe oaHoil PATC. B stom ciyyae
VBC-2 6yaeT BHIONHATE POJL TPAHIHTHOTO Y3714 4114 OCTABmuXcA aHatorossix PATC nuGo on
MoxeT GBITh JAEMOHTHPOBAH, 4TO no'rpeﬁye’r TNEPEKMIOYSHUA MEXKCTAHUHOHHBIX CBA3EH OCTABLIHX-
CA AHAJIOTOBBIX CTAHLIMH.

Ipu coxpanennn ananorosoro YBC ofopyaosaHue aeMOHTHpYeMblx PATC MoxeT Henomns-
30BATBCA JUIA PaCUIMPEHHs OCTABIIHXCA aHANOTOBBIX CTAHIAH W Y313, €CIIR 3TO HEOBXOAHMO ¢
KOMMEPYECKOH TOUKH 3PeHHs.

Ha puc. 1.19 npuBeaesa cIpykTypa cetd, obpasyolascs nocie sameHsl PATC-21 neymsa
konuentTpatopamun MAK-23 1 MAK-24, sioioqaeMbiMi B IP-ceTh. PYHKUHMH YNPAaBICHHA STHMH
MAK Bosnoxenst Ha MKJ[ — SoftSwitch xnacea 5, KOTOPSIA YCTAHABAHBAGTCA Ha NEPBOM 3TaNe
mMopepun3anuu cetu. [locne 3amenr! oGopyaosannn PATC-22 Gyner cdopmuposana cets, Tono-
JIOrHs KOTOPOH BO MHOTOM CXO03Xa CO CTPYKTYpOii ceTH Ha puc. 1.18, ¢. Ormiune Tobko B KOMM-
yectBe MAK H MECTaX HX PacioJIONKeHH.

MAK24

MAK-22
WK MAK-21

Puc. 1.19. BTopoit sTan mogepHusaunn ITC ¢ YBC (eapuanT 2)

Tpy panvheifuieM passiTHi ceTn Oy ZyT 3aMeBAThes WHpporbie OTIC nepsoro yanosoro paii-
oHa. Eci 3ameHa nndpoBbIx cTaHUMA GyaeT MPOUCXOAHTE MOCTENEHHO, TO NMPOLECC MOOEPHH3A-
unn FTC Oyaer moxox na sapuant 2. Ecnn Bee mudpporsie OIIC 3amensnotes 0IHOBPEMEHHO 1
VBC-1 NHKBHIMPYIOTES, TO HEOGXOAMMO ONpENeUTs TpebyeMoe uneno MAK u MKJL, Bee MAK
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ByayT ceasanpl ¢ IP-ceTbIO HBYMS HE3aBHCHMBIMH TPAKTAMH, YTO OGECIICUHT BOSMOXKHOCTE MpH-
MEHEHHE KOJIbUEBBIX TOMOIOTHI NpH NOCTPOSHHH TPAHCNOPTHOH ceTH [5].

Caasp koMmyTaTopoB SoftSwitch Knaccos 4 i 5 GyneT 0CYmECTBIATECA 10 BPHALMILY «KaX-
ABIA © KOKIBIM».

1.3.3. MogepHusauun ITC c YBC u YUC

TenedboHHbIe CETH HEKOTOPHIX KPYNHEIX roponos Poccuu crpounuce Ha Gaze YBC, VHC umi ¢
VHBC. Ha Takux ceTaX HCHONb3YeTCS CEMH3HauHad Hymepauud. [IpHMep CTPYKTYpHI CETH
YHUC u YBC npuseaen Ha puc. 1.20. B nepeom y310BoM paiiore ece OTIC cBa3aHE MeXy coGoit
yepes coGeTBeHNbIE Y3IBl. Bo BTOpoM y31n0BoM paiiose ace OIIC cBA3aHEL [0 NPHHIMNY «KaXas
© Kaxaoii» [6].

Puc. 1.20. Mogens IMTC ¢ yanamu MCXOASIWETo W BXOAALLETO COOBWeHNs

Crpyxrypa MogepHusuposannoit I'TC ¢ YBC n VUC npusesena na puc. 1.21. Bee craunn
TEPBOTO H BTOPOIO Y3/10BEIX pajionos 3ameHeHs! MAK. Bmecto ysno YUC n YBC npemnaraercs
HCTIONB30BATh TPAH3HTHBIE KOMMyTaTOps! (TK), KOIMYECTBO KOTOPHIX 3aBHCHT OT BETHYHHE! 06-
pabaTbiBaeMoTO TpaduKa.

MKT MK2 agas

Puc. 1.21. CTpykrypa MoaepHuauposanHol [TC ¢ YBC u YUC
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Kakabiii KOHUCHTPATOP BKIKOHASTCA B OMOPHBIH KOMMYTATOp ABYMA TPAKTAMH, NPOXOIAIH-
MM 110 HE3ABHCHMBIM yTAM. [IpesycMaTpuBaeTes BOIMOKHOCTE Bnovenna MAK B 1ga n Gonee
OIOPHHIX koMmyTatopa (HanpuMep, MAK-11, MAK-12 u MAK-13: ana stnx MAK B ckoGkax
ykasahst Te TK, B KoToprle onn BIOUatoTes) [7].

B nannoit Moaenu IP-cers coctont M3 mecTH TK, Kak/Abli H3 KOTOPHIX MOXKHO CHHTATh Map-
wwpyTu3aTopoum. IlocTpoeHye Takol ceTH MOKET BBIONHATRCS MOFTANHO (BAPHAHT 1), KOraa mpe-
JIYCMATPHBACTCA BPEMEHHOE coXpaHeHHe B sxcrnyatauun YHC u VBC 0GoHX y3IoBBIX PajioHOB
Ha TIEPBOM JTalle MOJICPHH3AIMH CETH.

Jpyrum papuantom mMogepumzariy I'TC ¢ VBC n YHC (BapuanT 2) npeRycMaTpHBacTca HA
NepBOM 3Tane BHINOMHKTS 3ameny YHUC u YBC (puc. 1.22, a) (7).

Yol o)

MG, Cets IPc QoS G2
onéis - . onozs
onc-1a W onc2s
MK-1 MK-2
a

MAK-12
®2)

Puc. 1.22. Mepsuiii (a) U BTopoit (6) 3Tank Moaeprnaalmn MTC ¢ YBC u YUC (sapuant 2)

OcHOBHAs MOAOKHTENBHAA OCOOEHHOCTh BAPHAHTA 2 COCTOMT B BOIMOKHOCTH 3aMEREI AeHcT-
BYIOIMHX CTAHIHI B TeUEHHE ATHTENLHOrO NIEPHOAA H ¢ MUHHMAIIbHBIMH 33TPATAMH.

Ha puc. 1.22, 6 npuseaes BTopoii 31an Mogephusauuy I TC o JaHHOMY BapHaHTy: NPeAmNo-
naraetca samena OIC-11 u OTIC-23 cootBeTcrBYIonMu MAK.

1.3.4. MNparmatwyeckan cTpaterns nepexona k NGN

OcHoBHaA #fies AAHHOTO BapuaHTa MoaepHHsaunn ['TC nokasana Ha puc. 1.23 [8]. Mpeanonara-
eTea, uro ONC-12 u OIC-13 UMEIOT IpYNNy NoAb30BaTENEH, KOTOPHIX l1eecooGpasHo Mepeec-
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Puc. 1.23. Moaepnmsaunn ITC
(BapvaHT 3)

TH HAa TEXHOMOTHIO KOMMYTAUMH NaKeTOB. B atom
cydae B noMemtenud kaxnoit OIIC (o6brano B kpoc-
ce) YCTAHABIHBACTCA KOHMUEHTpaTop, obecmeun-
BaIOMHA HOAKNIOUEHHE TEPMHHANBHOrO oGopyaoBa-
HHA TAKMX nonb3opaTenell. MyisTHcepsucHsle abo-
HEHTCKHME KOHLCHTPATOPS! AB/SIOTCS, ¢ OAHOM CTOPO-
HBl, BHIHOCHBIMH MoayMsAMH KoHkperuoR OIIC, co-
XpaHss NPUHATYIO HYMEPALMIO, C APYTOH CTOpOHbI,
— noaKnYaTea npaMo B IP-cets. Takoe peiuenne
AHANOTHYHO YCTaHOBKe MyJbickcoB DSLAM ans op-
TAHH3AMHH BBICOKOCKOPOCTHOTO OCTYIIA ¢ MOMOIbIo
o6opynosanns ADSL.

Tlpn peanuzanum JAHHOTO BAPHAHTA 3aMEHA 3HA-
YHTENBHOH YaCTH UM(PPOBHIX KOMMYTAIHOHHBIX CTaN-
1uit MOXKET CTaTh 3a%aueli Ha JANeKyIO MepCeKTHBY,
TAK KaK TEPMUHATE aGOHEHTOR, 3AMHTEPSCOBAKHBIX B

HOBEIX BHAAX HH(OKOMMYHHKAUWHOHHBIX YCIHYT, GYAYT MOAKIIOUEHB! K MYJBTHCEPBHCHBIM KOH-
LEHTPaTOpaM, 06eceuHBAIIMM TOAACPKKY YCAYT MO COBMECTHOH Mepejaye rofoca, BHIEO 1

nmannbix (Triple Play).
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NPUHUUMNBLI NIPOEKTUPOBAHUA I'TC

2.1. Hopwmbl u TpeGoBaHus k napamerpam I'MC

TIp NpOEKTHPOBAHHM HOBHIX, PACUIHPEHHH M PEKOHCTPYKIMH Yxe nelctBytommnx I'TC o6ssa-
TeNbHEIM ABNACTCA BBHUIONHEBMe TpeGOBaHMil, ykasaHHEIX B PykoBoasmeM nokyMeHTe PJI
45.120-2000 «HopMBI TEXHONOTHYECKOTO MPOEKTUPOBaHUA. ['opojcke H CeNbCKHe TeehOHHEIE
ceTu» [1). JlaHHke HOPMEI TEXHHUECKOTO MpoexTHpoBannus (HTIT) — obazaTensarie 0 npy npo-
€KTHPOBAHHMH BENIOMCTBEHHBIX M HACTHBIX TENeOHHBIX CeTeli, HMEIOIIX AOCTYII K TeNe(OHHOIM
cen o6mero nonszoeanus (THOII).

MeTommka pa3paGoTKH MPOCKTHBIX PENICHHIl N0 PasBUTHIO H cTpouTenbcTBy I'TC cornacHo
[1] coctouT B pacueTe uMCNA CTAHIHOHHEIX NPUGOPOB, MPOMIYTEH W COCTMHHTETBHBIX JHHHI
(KaHANOB) HA YUACTKAX MECTHBIX H BHYTPH30HOBBIX TENC(IOHHBIX CETel, KOTOPHI OMKEH IPOBO~
JIATBCA N0 JISHCTBYIOMEH [U1s KAXKIOTO THIA 060pYA0BaHNS «HCTPYKLIMH MO PacUeTy» ¢ yUeTOM
MAKCHMANLHO JOMYCTHMEIX MIOTEPh H BENHUHH Tede(OHHBIX HAMPY3OK, ONPeNeeHHEIX B JaHHOM
paszene.

Ha puc. 2.1 (qmer A—nuct B) npeAcTaBienb MaKCHMANBEHO JOMYCTHMBIC CYMMApHbIE 110 y4a-
CTKAM GOTEPH BHI30BOB OT abonenTa 1o aboHerTa no cetn I'TC.

MaKCHMAIBHO ROMYCTHMBIE CYMMAPHEIE NOTEPH BR30BOB OT aboHeHTa 10 aboHeHTa Mt
BHOBb NPOCKTHPYEMBIX CBA3EH H3-32 BHYTPEHHHX GIOKHPOBOK, 3HATOCTH KaHAIOB H IPHGOPOB
KOMMYTAUHOHHBIX CHCTEM CETH AQJDKHBI COOTBETCTBOBATS HOPMAM, NIPEACTABICHHEIM B Tabm. 2.1.

Ta6nuvua 2.1. MakcUManbHo JoNyCTUMBIE CYMMapHBIE NOTEPYH BbIZ0BOB.

CyMMapHLIe NOTEpH RLI0BOR

Buast cosisn ot abonenTa a0 abonenTa, %o
HalTC 20
1. TIph MecTHON CBASH 25
2. Tpn mectholt cesian ¢ YITATC, ¢ npuroponsoi 3oHof 40/80°

3. TIpn BHYTpH30HOBOI CBA3H

4. [nst abouenTos (B ToM Yicie W abonenvos CIIC):

a) ot abonenTor OTIC & YCC; 1

6) o YCC Jio SKCTpeHHoi CIyROL; 1

B) ot YCC 1o cnpanoqﬂo»nnq)opmaunonnuf( M 3aKa3HBIX CITYXG Tomskust 6trs He Sonee 30
(MYHHIMOATEHBIX H APYTHX ONIEPATOPOB);

I) oT aGomenTos 10 cryk6s1 AMTC 1o 3CTL; 20

1) or YCC ao cnyx6 noctyna k enepanbHeIM CeTM REPCOHAND-
HOTO PATHOBHI308a 0blIero noms3osatest (TIPBOITY

" Tpn B3anMOZEHCTBIN GPOSKTUPYEMOii H CYILIECTBYIOLIHX CeTell.

TNpumevanne. Jina pacueta CJ1, nenonpsyiomux OKC Ne7, none3opaThes JaHHOH Tabnnuei.

Tlo cOracoRAHHIO ¢ OMEPATOPOM
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YHC0 KOMMYTALIMOHBEIX CHCTEM, KaK NPAaBHJIO, He JOMKHO MPEBHINIATH IECTH HA MECTHOH
cetu ['TC, Bnrouas YIIATC.
Hopma noTteps JOMKHA BHITONRATECA HE3ABHCHMO OT OPTAHM3aNHH CBA3H ¢ OGXONaMH HIH
Ge3 Hux.
N

2.2, PacyeT BO3HMKAIOWMNX N MEXCTAHUNOHHBLIX HArpy3oK

Jlna pacuera o6beMa 06OPy.IOBAHHS IIPOSKTUPYEMbIX CTAHLUHHA HEOOXOIHMO 3HATh BEUYHHBI Ha-
TPY30K, NOCTYNAQNUMX HA CTAHUMIO OT Apyrux ATC cetH, a TaxKe BERUYMHY BHYTPHCTAHUMOH-
HOH HATPY3KH,

B cooTseTcTBYH ¢ [1] pacyeT HATEHCHBHOCTH BO3HMKaoLeH 0T abonenToB Harpysxu Ha I'TC,
a TaKXe pacnpegenesHe HHTEHCHBHOCTH Harpy3KH MO HANPAB/ICHHAM JOKHBI OCHOBLIBATHCSA HA
CTATHCTHYECKMX [AHHBIX, TIPH OTCYTCTBHH KOTOPBIX Ha CeTAX Maoil H cpe/Heli eMKOCTH Jomyc-
KAeTCA PACCHHTHIBATE HHTEHCHBHOCTE BOSHHKAIOWIMX HATPY30K 10 RaHHEIM Tabn. 2.2 [1].

Tabnuua 2.2, CpeaHas UCXOARILAs HArpyaka Ans aBoHeHToB

Cpeanee Cpeansast HHTeHCHB-

KOAHYECTRO Cpentaz HOCTB Hexoasmeli B
NPOROARTENLHOCTE pems,
Tun sbr3osos B YHH amsTHs (0, © narpysxn na 1 AJl | uenonbayemoe
Al na 1 AJ(C) ’ 8 9HH ¢),3pn_ | pas pacuera

S-3Haunan | 6-3HauHas [ S-3maunas | G-3mauas | S-3Hauwas | 6-3naumas [ HAFPY3KH
[HyMepaUHAHYMepaLIFs] HymMepatns | HyMepalutd | HyMepauns | Hymepauns
Hngusiayanssoro | o o

OTE30BAHHA 038 99,6 99 0,018 0,022 | yrpennnit YHH

(ceapr) 0,9 1.1 100 98 0,025 | 0030 |Beuepnnit UHH

Hapoaso-xo3siicT-

BEHHOrO CEKTOpa:

35 =

2).«Ae/0BOTO» ' 40 566 63 0,055 0,070 YTPEHHHH '-lHl-‘I
BedepHee BpeMs
i

8) ronarutioror wobo1z | ose | e | 005 | 0030 |vevepmimm

paitona ropona .
YTpeHHee BpeM

TarcooH MecTHO# 75 95 144 76 0,15 02 nmnesrolt YHH

CBAIM 8,0 10,5 90 93 0,2 0,27 | Beyepnuit YHH

TakcohoH Mexcy- .

ropoanii (nexons- | - - B - 065 I i

weH cBA3K) BevepHee BpeMs

Paitonmbit nepero-

vopmui nykkr c ce- | - - - 06 o |Penepumi THH

PHIHBIM HCKAHHEM YTPEHHES BPEMA

JInany oT Mansix

g # YHH
YATC, noakniouae. _ N B _ 0075 ogs | yiPermi UH
MBIX K CTAHLMH Ha BeuepHee BpEMA

npasax aboHeHTa
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Oxonvariue mabn. 2.2

Cpeauee Cpennns Cpennsis HATeHCHB-
KOIHYecTBO m HOCTB Hexoaames Bpemn,
POAOAKHTENLHOCTS
Tow AT suizopos B YHH st (¢ narpysin a1 AT | menonnayemoe
HalAJd(€) ’ BYHH (), 3pa_ | aas pacuera
5-3uaunan | 6-30ayHad| 5-3uauHad | G-3HawHas | 5-3HauHad | 6-3HauHaA Harpy3kH
M [HyMepaLlisl HyMEpaLits | HyMepatpis | HyMepats | Hymepauus

Yerpoiicteo
Tepesiauu AAHHBIX
(coeMHEHHE MO - - - - 0,075 0,075
TenedonHOMy
ANTOPHTMY)
axcrp. 2,3 N
(coemHeRHE - - - - 0,15 0,15 | YPemui HHH
no Tene. arop.) BeuepHee BpeMi
A6onent LICHC.
YIIATC LICHC-
OIITC
4) Harpy3ka Ha
noctyn (2B+D) 025 023 yrpennnit YHH
6) Harpy3ka Ha. _ _ _ _ 7 12 BEuEpHEE BpEMA
aoctyn (30B+D)

* Cpenss HRTEHCHBHOCTS HOXOASMEH HATPYIKH A YTPEHHETO H BEUEPHErO BPEMERH PACCUHTHIBACTC IO
Qopmynam (2.1) 1 (2.3).

Onpezenenie BO3HMKaIOWEH HATPY?KA NPOEKTHPYeMbIXx ATC NPOBOANTCS OTASABHO AN YT-
pensiero n peuepHero YHH, 3atem BRIGHpPaeTCA H3 ABYX 3HAYEHMI MAKCHMANBLHOE, KOTOPOE NpH-
HEMACTCA 32 PACYETHYIO HATPY3KY.

Vrpenunit UHH sriaucnsercs no gopmyne

Yepan = Ypann + Vi spos @
tae Y, qqu — CYMMApHan Harpy3ka Jns BoeX KaTeropuii aGOHEHTOB, MMEIOIX MaKCHMAIbHBIA
yrpennnit YHH;

Yiwuan = N, Yo 22

roe N; — KonyecTBo aBOHEHTOB i-il KaTeropHH; Y; — HMTEHCHBHOCTS Harpy3KkH aGoHeHTa {-il Ka-
Terophh {110 TabM. 2.2); Yy spews — A0GABOUHAS CYMMapHas Harpy3ka, cO37aBaeMad BO BpeMa yT-
pennero YHH, aBoneHTaMi Tex KaTeropHit j, KOTophle HMEIOT Beuepane YHH:

% R Yoo,

e = g

Yjaew UHH — CYMMApHAs HATPY3Ka JULt a0OHEHTOB KaTeropuii j, uMerowux MakcuManbasit YHH —
BeuepHHil;

Yiporumn =Ny )3 24)
rie Nj -— KOIHuecTBO aGOHEHTOB j-if KATEropHu; y; — yAeNbHas HHTEHCHBHOCTb Harpysiu aGo-
HeHTa f-i kareroph (rio Tabn. 2.2); K — x03(hbHHUHEHT KOHIEHTpaluy Harpyskd; 7= 24 v — ne-
PUOJI CYTOUHOI HATPY3KH, HO C YUETOM TOTO, YTO B BEUEPHEE BPeMs HArpy3Ka 3HAYMTENBHO MeHb-
uie AHSBHOM, 7 MOKHO NPHHATH PABHBIM 16 4.

@3

2—1693
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Tlpn oTcyTeTBHY CTaTHCTHYECKUX gaHHeX K =0,1, T.e.

Y,
focs HHH .
) - 16 . 2.5)
AHaNOTHYHEIM 00pa30M ONCYHTHIBASTCA BOSHUKAIOIRAA HArpyska B Beuepauit YHH:
Vewann = YVneusnn + Ve spe ‘ ' (2.6)

MNpn npoekrupoBanny Mbporkix ATC creayeT yUNTHBATE BKIIOYEHAE TeneOHHBIX annapa-
TOB ¢ MHOFOYACTOTREIM HaGopoM HoMepa DTMF, KONHUECTBO KOTOPEIX ONPERELETCS ONeparo-
POM CETH NYTEM NMPOTHO3HPOBAHHAL

[ +loc)
Vorsr = kpmur Yomp 20—,

@n

rae Kyp,; — HONA TeNEGOHHBIX ANNAPATOR ¢ MHOTOYACTOTHEIM HaGopoM B oGLIell eMKOCTH CTaH-
mny; ¥,,,,, — BOSHHKaiOIas Harpyska npoextupyeMoit ATC, 3px; 55, =0,08n — Bpems Ha-
6opa HOMEPa YACTOTHBIM CIOCOGOM ( 11— YMCHO UMDp HOMEPA); foc = 3—4 ¢ — BpeMs COymaHus
curaana «OTBET CTaHUMH»; #, — CpeHEE BPEMA OHOrO 3aHATHA, C (10 Tabl. 2.2).

TaxkM 06paszom, 06mas BO3HHKAIOWAN HATPY3Ka OTIPEAC/ACTCSA BEIPAKCHAEM

Yoo = Yoo + Yorue» 23
rae Y, , — MAKCHMATbHOE 3Ha%eHue, BHOPaRHOe 13 ¥, gy ¥ Yooy -

Jina OMpeneneHus BHYTPHCTAHUMOHHON HArpy3KH PACCUMTHIBACTCA JOMA BOSHHKAIOWEH Ha-
rpy3ku kaxkzoli ATC B ofweli BosHuKatomeH Harpyske ceTH (Ge3 yueTa Harpysku kK AMTC):

Y,
- 29
i ‘ @9
Vo~ Soomts @10

=
TAe 71 — YHCNO CTAHIWi CeTH.
Henonsays m, , no Tabin. 2.3 [1] onpezenserca 1oms BHYTPUCTAHIHORHOTO coobmenut K, ;.
BHyTpHCTaKUHOHHAA Harpy3Ka Jix kaxnoi ATC ompenensercs no bopmyne

Yoii = Kowi Yoosurr . . (2.11)

Toraa BeHYHHA HCXONANICH HATPY3KH
Yi = Yoos = Yocci = Yo 2.12)

e Yy, — Harpyska K yany cneucnyxb (VCC).

Ipu opranmsamyy Ba I'TC paznnuHOro BUAa ¥ HA3HAYCHHS COCUCTYKO HHTEHCHBHOCTH Ha-
TPY3KH K HHM CITeyeT IPHHUMATE 110 COMIACOBAHUIO C ONEPATOPAMHU CBA3H, NIPEACCTABIAIOUHMHI
yenyru TeneoHHOR CBA3H B COOTBETCTBHH ¢ «IIpaBHIaMH OKa3aHMA YCIyT MECTHOI, BHYTpH3O-
HOBOH, MEK/AYrOPONHOH 1 MEXAYRAPOAHOH TeneOHHOH CBA3M», YTBEPHUICHHBIMH [IOCTAHOBIIE-
nuem Ipaputensersa PO or 18.05.05 Ne 310.

Ha cersax cpenuell n Manol eMKOCTH NPH OTCYTCTBHH CTATHCTHYECKHX HaHHBIX OT OTEPaTo-
POB HHTECHCHBHOCTE Harpy3xkn Kk YCC creayer npusuMars 2% obmel aGoHeHTCKOM Harpysky.
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Tabauua 2.3. HopMbl, UCTIONbaYEMbIS NPY PAcHETe MHTOHCUBHOCTN MCXOOSLISH 1 BXOAALLSH
Harpyakv f0 PasNMUHLIM HANPABREHNAM CBA3N U NyyKkam KaHanos Ha MTC
Hurencusiocts BosHa- TIPOIEHT HHTeHCHBHO- Hacrencitpitocs Bozn- Tlpouent wATeHcHENO-
Karoureif aGonenTcKoi Ha- CTH BHYTPHCTAHIHORHOI watoueii aouenciol CTH BHYTPHCTAMBORHON
pyskn ATC B ApoLieHTax TP 1 warpysku ATC B nponen- yTP
M HATPY3KH OT WHTEHCUB- HATPY3KH 0T HHTEHCHB-
o7 obiueii HHTERCHBHOCTH - Tax ot obueit NHTEHCHB-
HOCTH BOIHMKAIOWEH Ha- o | HocTH BoHmKarowei Ha-
Bo3nmkaomel aonert- HOCTH BOSHHKAOLIR#
', rpysku ATC rpysicn ATC
cKoii HATPYIKH CETH K. ABOHENTCKOI HATPYIKH K.
m; i m i
0,5 16,0 11,0 28,3
10 18,0 12,0 30,0
15 18,7 13,0 31,5
20 19,0 14,0 329
25 192 15,0 333
30 19,4 20,0 38,5
35 19,7 25,0 424
40 20,0 30,0 46,0
435 20,2 350 504
50 204 40,0 54,5
55 20,7 45,0 58,2
6.0 21,0 50,0 61,8
6,5 21,7 55,0 66,6
7.0 22,6 60,0 69,4
75 235 65,0 72,8
80 242 70,0 76,4
8,5 25,1 75,0 304
9,0 25,8 80,0 81,3
9.5 26,4 85,0 88,1
10,1 274 90,0 92,2
10,5 276 100,0 100,0

MHTEHCHBHOCTH HCXOMAIINX Harpys3ok oT kaxaoil ATC pacnpenensioTcs NponopuMoHanbHo
MHTEHCHBHOCTAM HCXOAAWMX Harpysok apyrux ATC ceTu, T.e.

Y,

e Yooy

il

) [ng)—nm ‘

Harpyska xk AMTC onpenemsercs no popmymnam:

Yien = axcn N3

Yom =dcma N>

(213)

(2.14)
(2.15)

TAE @iy M Gepy — YACHBHBEIE MEXIYTOPORHHE HATPY3KH, onpenieaeMbie o Tabn. 2.4 [2; N —

uHcno abonentos ATC.

>
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Tabnuua 2.4. Harpyaka va 3CNMu CNM

CpeanAn HArpy3Ka OT 0AHOr0 aGoneHTa Mo HexoaAwHM (3C)
Yucaennoers w BxoasmHM (CJIM) MeXAYropoAHLIM THHHAM, Ipa
Hace/leHHK ropoaos
3cn onm
Jo 20 Thic. gen. 0,0025 0,0020
Or 20 20 100 Thic. uen. 0,0025 0,0020
Or 100 10 500 Thic. Hen. 0,0020 0,0015
01500 20 1 M e, 0,0015 0,0010

MpuMeaanus. 1. Cpeanee pema sanarna 3CJ1— 150 ¢.
2. Cpeariee Bpems sanaria CJIM — 126 ¢.

TIpH HCMOMB30B2HHY JaHHBIX TabI. 2.2 HeOGXOAMMO IPHHIMATH BO BHHMAHHE CHERYIOIee:
— dakcuMuIbHBIE aNnapaThl TPYNIbL ABa H TP Bi/I0YaoTes B ATC M0 aHanoroBsIM JBYX-
nposoaHeM AJL. B uarpyske, ykasaHHoil B Tabi. 2.2, yuTeHa Harpyska, cosgaBaeMas nepe-
nayeii n300paXEHNA, H HArPY3Ka, CO3aBaeMas Tee)OHHBIMH COSIMHEHHAMM H Pa3roBopa-
MH. DaKCUMWILHBIE ATINAPaThl FPYIIE YeThIPE BRIIOUAOTC M0 uHdpoBbiM AJl, Harpyaka
OT 3THX aNNapaToOB BKIIOYEHa B HArPY3Ky oT aGonenta LICHC;
— B Harpy3Ke OKOHEHHEIX YCTAHOBOK MEpefaH NAHHHIX, NOIIIONAEMBIX K 2HATOTOBEIM
meyxaposoAHsiM AJl, ykasaHHOH B Tabn. 2.2, yureda HAarpyska, cosaaBaeMas nepeaveit
JIAHHBIX, 8 TAK)KE HACPY3KA, CO3AABACMAN TENSHORHLIMU COSAHHEHUAMH H PA3rOBOPAMH;
— cpenHss CYMMapHat Harpyska Ha aGOHEHTA COTOBOH CETH CBA3M C YUETOM IPOTHOIMPOBA-
HUA Pa3BHTHA 3TOH yemyru coctagnseT 0,02 3pa. [IpoLedT Harpysky, HanpasIeH s OT ()
T¢OII, onpenenaeTcs no AaHHbM onepaTopa ceth. OpuentTnpoBouno Ha I'TC 3ToT nokasa-
Tens Moxer Gpite ot 50 10 80%.
Cpeanas CyMMapHas Harpy3ka Ha aHaqoroylo aGOHEHTCKYIO JHHHMIO TPAHKHHTOBOH CHCTe-
MEL, TIONKNIOUAEMOT 110 aGOHEHTCKOMY mocTymy, coctasnser 0,01 Spa.

Cpennas cymMMapHaa Harpy3ka Ha aGOHEHTCKYIO aHANOrOBYIO THHMIO WM nuHime LICHC, umk
PAIMOKAHAN IEPCOHANEHOTO paguoBk1zoBa ([IPB) — 0,3 Dpu.

CpenHas cymMMapHas Harpyska Ha aGOHEHTCKYIO aHAaJOTOBYIO JIMHHIO, HCMOAL3YEMYIO ANt
BIUTIOYEHHS PaIMOAOCTYNA, He Gonee 0,1 Opa.

B T1a611. 2.2 NpHBOMTCA CPEAHSAA HCXOAAAS HAFPY3Ka [12 a0OHEHTOB, BIIIOYEHHEIX 110 aHa-
NIOrOBEIM AGOHEHTCKHM THHHAM, i 10cTyny (2B+D) 1 (30B+D) nna nomb3sosarencii LICHC.

2.3. PacyeT eMKOCTU NYHKOB M@XKCTaHLINOHHBIX CBA3eil

Jns onpenenenna neoGxomumoro ofbeMa oGopynosanns npoekTnpyemoii ATC paccumteiBaeTcs
HHC/IO COEAMHHTENLHEIX TUHHIE MVIS CBA3H C CYLUECTBYIOUIMMH CTAHIUAMH fanHofi [TC, a takxe
¢ AMTC n VCC.

B 3aBMCHMOCTM OT NPUMEHAEMBIX KOMMYTALMOHHBIX CTAHUUIH HCTIONB3YIOTCS PANTHUHBIC
Cr10cOGHI BIGTIOYCHHS JIHHMH: OJHO3BEHHEIE 1 3BCHBEBEIE, IONHO- H HENONHONOCTYNHBIE, ORHO- H
HBYXCTOPOHHETO HCTIOTb30BAHMKSL.

C TOUKH 3PEHHA OLEHKH MPOMYCKHOH CIOCOGHOCTH, OJHOSBCHHEIMH CXEMAMH MOXHO CMH-
TaTh KoMMyTaumonHoe none (KIT) nudporsix cucreM komMyTammA. KIT KOOPIHHATHEIX CTaHLIHI
OTHOCHTCSA K HENOMHOZOCTYNHEIM ABYX3BEHHLIM CXEMaM, IEKa/HO-arope ATC — K nenonHo-
JHOCTYIHEIM OQHO3BEHHBIM CXEMaM.
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PacyeT 4ncia MEXCTAHIHOHHBIX CBA3¢H HEOOXOMIMO NPOM3BOAMTS ANA WUPPOBBIX H KOOP-
JIHHATHBIX CTAHUHH.

1. [irs yupposvix cmanyuii KOMHYECTBO UCXOAAUMX COSAHHHTENBHBIX NHHUN HAXOIMTCA MO
nepeoit hopMyse Dpanra:

Yo
Ev(y)'W o S P

i1
rae p, — BEPOATHOCTH MOTEPL B COOTBETCTBYIOINEM HAMpaBNSHHH HIH MOXET BrITh onpesneneHa
no TabnHnam Ans AaHKOH dopMyasl [9].

2. [ing Koopouxammuelx cmawnyiil YHCIO COCAWHHTENBHBX JTHHHH MEKCTAHUMOHHBIX CBA3eH
onpeniensieTcs no MeToy dddexTuBHOMN AOCTYMHOCTH [9], HampHMep, Ha CTAHUHMAX 3TOTC THIA
nenoabsyotes Gnoxkn MU-3 ¢ napaMerpamu: m, =20, n, =13, f=1, ¢=1 — s AMTC n
YCC, g =2 — anst Hanpaslenuit MEXCTAHUHOHHEIX cBA3el.

SpdexTrsRan AOCTYNHOCTE BHIMUCIAETCA 110 Popmyne

drgq = iy +0(d ~d, ), (2.16)
rae d,,, — MUHHMAALHAA AOCTYNHOCTb 3BeHBCBOO BKIIOYCHHS;

Aoy =(my=ny+ f)-q/f @17
FAE #, — YHCAO BBIXOMIOB U3 OJHOTO KOMMYTATOpA 3BeHA A; 414 — YUHCIIO BXOJOB B OJHH KOMMY-
TATOp 3BeHa A; f — KOIOHIMEHT CBAZHOCTH (WHCMIO JTHHMH, CBA3LIBAIOWIMX OAMH KOMMYTATOD
3BeHa A ¢ O/IHUM KOMMYTATOPOM 3B€HA B); § — KONHYECTBO BRIXOAO0B B IAHKOM HANPABICHHH H3
KOKAOT0 KOMMYTATOPa 3BEHA B; 6 — SMNHpHYeckuii Kod3dGHLMEHT, 3aBUCALINI OT TAPAMETPOR
3BEHBCBOTO BKIIIOYCHHS, BEHYHHBI HArPY3Ki, NOTEPh H NOCTYMHOCTH, 8 = 0,7 ma 6roka TH-3;
d— cpesiHee 3HAYEHHE JOCTYMHOCTH:

d=(m,-¥,)a : (218
y," — Harpyska, nIponyckaeMas m, NpOMEXYTOYHBIMH JIMHHAMH 3BEHBEBOM CXEMBIL
Y, =an,; (219

@ — CpeJIHAA HaTPy3Ka Ha OIUH BXOM KOMMYTATOpa 3BeHa 4.
BeposTHOCTH NOTEPS NPHHAMAKOTCS PABHBIMH:

— COSAMHNTENBHBIC THRAH MEXKY CTAHLIMAMH .. .0,01;
— Hanpasnenie K AMTC . 0,004;
— coemunurenbhble MHHIH K YCC (Cryx6n «01»+«04») . 0,001,

Hcnone3ys 3RaUCHHE doq,, W COOTBETCTBYIONIEE 3HAUEHHE BEPOSTHOCTH NOTEPD, MOXHO HAHTH
IHAYEHUA & W f3, KOTOPHIE NOACTARNAKTCA B GOpMysly IS pacyeTa eMKOCTH NydYKa COBAMHH-
TeNbHBIX NHHUH B HanpaBJICHHH!

V=a¥+p (2.20)

Kospdrunentsl ¢« ¥ § onpeaensiores no Tabnuuam (Hanpumep, 13 [10]).

3, [ra dexadno-wazoserx ATC wucno THRA MEXCTAHIMOHHON CBA3H onpenensetca no dop-
Myne (2.20), rae kosbduunenTr & i B HaxoaATCA N0 TaGRHUE B 3aBHCHMOCTH OT BEJIHYHMHBL MO~
Teph cOOGLICHNA B COOTBETCTBYIOUIEM HANPaBNEeHHUH K IPH A0CTyNHOCTH d = 10,

MakcHEMaNBHO JONYCTHMEE IOTEPH BHI30BOB (CYMMaPHEIC H 1O YYaCTKAM CETH) NPHBENCHE! B
Tabi. 2.1 1 wa puc. 2.1,
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2.4. OpraHnsauus cessu ¢ BegoMcTBeHHbImu YNIATC

Tpu OpraHM3auMM CBA3M C YUpeKAEHHECKO-npousBoacTenHeiMn ATC (YITATC) neobxoanmo
YUHTBIBATS, YTO KOTHUECTBO MUHUH MEKY BEIOMCTBEHHON CETBIO H CETHIO 06IEro noMb30BaRMA
onpejeNAETCA (10 TAGNHIAM NOTHOAOCTYIHOTO BIUNOMEHHA (HanpumMep, H3 [10]) B cooTseTCTBHH ¢
TPaMKOM M HOPMHPYEMEIMU IIOTEPSMH.

TIpH OTCYTCTBHH CTATHCTHYECKHX ZAHHBIX IOMYCKAETCHA KOMMuecTBO AJl s mMameix YATC
BEIYHCTIATH 1O GOpMYTe

Ny =4+(N-16)/8, R vN:3))

rae N — KonHuecTso aboHeHTOB ¢ npasom Beixoxa Ha I'TC.

Jlna YTIATC emkoctsio o 2000 HOMEPOB KOIH4ECTBO COCMUHHTENbHEIX JIHHMH (CJI) Haxo-
JmTes W3 Tabm. 2.5 [1].

Tabnunua. 2.5. KonudecTso CosavHUTENbHBIX NMHAA ans YIMATC eMkocTbio 10 2000 Homepos

Koandectpo coenanrebabix auuni a1a YIIATC (YIIATC 3)
Koandecrno TIpoMBIULICHNBIX NPEANPHATHA AZMBHNCTPATHBHO-XOIRHCTBEHDIX, NPO-
abonenron W yupexgenni EKTHBIX H HAYMHBIX OPranu3anii, FToCTHHAL
¢ mpaBoM
BhIxOTR HCXOASIIHE Brofsmue HEXOsIIHE BroniEe
Ha CeTh NPY HAAHYHK APH HATHHHI eet
obwero ABTOMATHYECKOH | MECTHOR | MeIKUYTOpOA- | ABTOMATHHECKOH woii | Mexayropon-
HOMLIOBINNS | yewayropogeit | cosam | wolcemn | mewyropommeii | ol | moil cosan
cBs3n BN
100 6 5 3 7 7 3
200 9 9 4 11 10 4
300 12 11 4 15 14 5
400 14 13 5 17 16 6
500 17 15 6 21 19 7
600 19 17 6 24 22 7
700 22 20 6 27 25 8
800 24 22 7 30 28 8
900 27 24 7 33 30 9
1000 30 26 8 34 30 9
1500 42 36 10 50 44 12
2000 50 44 12 60 54 15
Mpumeuanue. Tlpi ucnonksoBasny HaTepdeiica PRA KOMHYECTBO YHHBEPCATLHEIX ABYXCTOPOHHHX JTH-
HHfi (kaHANOB B) ONPeNENACTCA CYMMHpOBaHHEM KomH4ecTBa CJT (MCXOMAMMX H BXOAAWINX), YKAIAHHEIX B
Tabnuue.

BosmoxkHa peannsauus GyHknuii yupexaeHueckoi cranmuy Ha Gase pynknnii «L{IEHTPEKC»
TpH HANHYAH TaKo# GyHKunK B OIIC # [0 COITAIICHHIO MEXAY AAMHHHCTPALHAME.
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2.5. Metoamka pacueta nepBU4HON kosnbueBoi cetn [TC

B nactosutee Bpema Ha I'TC PoccHn OCHOBHAIM TPAHCTIOPTHEIM CPEACTBOM SBALIOTCA CPENCTBA
CBA3M CHHXPOHHOH 1Hdpoeoit nepapxuy SDH, k0TOpBIE HMEIOT BOIMOKHOCTE BEINENCHAS CHIHA-
JoB lll‘lq]pOBle CEeTEBLIX TPAKTOB K3 CHTHANOB BBILICCTOAILHX qu)pOBMX CETEBBIX TPAKTOB Ges
NeMYTBTHILIEKCHPOBAHHS TIocNefHuX. CTannapTHbie cHereMel SDH npupenens! B Tabn. 2.6.

TabnMua 2.6. CTaHAAPTHBIE CHCTEMEI CHHXPOHHON Undpoeoi wepapxv SDH

Tun cucremb SDH STM-1 STM-4 STM-16 STM-64
KofnuecTso KaHanos 1920 7680 30720 122380
Cropocts, Méut/c 155,520 622,080 2488,320 9953,280

Mpn onucanuk cucreM SDH OpHHATO HCTIONB30BAT OKPYTVIEHHBIE SHAYCHHS CKOPOCTH YPOR-
Hefl CUHXPOHHON nepapxuy: 155 M6ut/c, 622 M6ut/c, 2,5 Mout/c u 10 [oat/c.

K BaskHBIM 0cOOCHHOCTAM ceTel, MOCTpoeHHKIM Ha ocHoBe SDH, oTtHOCATC:

— 3dbexTHBHBIA KOHTPOND 3a paboToil ceTH;

— sddexTHBHOE ynpasneHne ceThio;

— peHTabeBbHOCT IKCIUTYaTalHH CETH.

Tlpu nenons3oeakunk 06opyaoBatns SDH ceTH ¢TpoaTcs B BUAE BONOKOHHO-ONTHUECKHX KO-
Z€ll, Ha KOTOPHIX B DYHXTAX KOHUCHTPALHH HATPY3KH YCTAHABIHBAIOTCA MOIIHEIE TPAH3MTHEIE
UEHTPEL, @ BAOMb TIO KOMBIYY — MYJbTHILICKCOPB M KPOCCOBOE OGOPYZIOBAKHE J1A BBIIETEHHA
UIGPOBLIX IOTOKOB 1O MEPE HEOGXOAHMOCTH.

Cuctemsl SDH MoryT BBOAMTD OTACNBHLIN KaHAT HITH TPYNIY KaHAOB B BEICOKOCKOPOCTHOR
TMOTOK JAHHBIX (A TAKXKE OTBETBIIATH HX U3 HEro), KOTOPBIi He TpeGyercs B NpoLecce nepeaadn Ha
PasHBIX YPOBHAX HEPAPXHH BHOBb PAsfeNATh HA OTACABHEIC NOTOKH H OGLeMMAATE B OBLNI Mo~
Tok. Takum oBpa3oM, HCKMOYAETCA CIOKHBIH NPOUECC, OrPaHHYHBAIOIIHIT TIPEXAC HCIIONB30BA~
HHe ONTHYecKHX Kabenell HEMOCPEICTBEHHO MEXAY ceTeBbMU y3namu. K Tomy xe cricrema SDH
COBMECTHMA ¢ CYIIECTBYIOIHMH ILIe3HOXPOHHBIME ceTamMu (PDH) n no3sonser passuBaTh U Mo~
JENHPOBATH CYINECTBYIOWHE UMPOBEIC CeTH Ge3 MepepriBoOB B HX pafoTe.

Bee cranumn T'TC MOTyT BRIIOUATECA B HH(QPOBOE KOMBLO CHHXPOHHOMH CETH TOIBKO IBYXME-
raGHTOBBLIMH MHPOBEIME NOTOKAMH. MeXcTaBImoHHbIe CBAzH Ha ['TC peannsyloTcd, Kak NpasH-
710, ¢ NOMOIIBIO HGBPOBBIX CHCTEM Mepe/Iadl Gollee BEICOKOTO OPAAKa. JUist BRIIOUEHHA CTaHIHi
B CHHXDOHHO® LI(JPOBOE KONBIO HCMONB3YIOTCA COOTBETCTBYIOIIHME MY/MbTHIIEKCOPHI, 00ecTIedH-
BAKOLIHE My/ILTHILIEKCHPOBAHHE BEICOKOCKOPOCTHOTO IIOTOKA H3 HH3KOCKOPOCTHEIX H BHAENEHHE
H3 BHICOKOCKOPOCTHBIX RH3KOCKOPOCTHBIX IOTOKOB,

Jnst NOCTPOCHHS CHHXPOBHBIX CeTell NPHMEHSIOTCA BE PASHOBHAHOCTH CHHXPOHHBIX MYJTb-
THIUTEKCOPOB:

— undpossie kpoccosrie y3msl (LIKY) miin KpOCCKOHHEKTOPEL;

— MYJIBTHIIEKCOPE! BBOZa-BEIBoMa (MBB).

Ludpostie KpoCCOBHIE Y3bl MO3BONAIOT OCYWIECTBIATH MONYHOCTOAHHBIE (KPOCCOBBIE) CO-
CAMHEHMA AlA MYJIbTHIUICKCHPOBAHMA M AEMY/IBTHIUIEKCHPOBAHHSA NUQPOBEIX TPAKTOB H CO3IA-
HH3A OMpeJIeNeHHON CTPYKTypH! mepeuyHol cetn I'TC. IprueM aTa CTPYKTYPa, a TAKKE TPOMYCK~
Hadt CHOCOGHOCTh [IGPBUMHON CETH MOXET GBITh IIRTKO ONEPATHBHO W3MEHEHA. (OCHOBHBIMH 31I¢-
menTamu LIKY aBImioTes HGPOBOE KOMMYTAIIMOHHOE MOJIE H YCTPOHCTBO YIPABICHHA.

My/IBTHILIEKCOPE BBOZA-BHIBOAA MOXKHO PaCCMATPHBATh KaK ynpomenHsi LIKY, B kotopom
OTCYTCTBYET YCTPOMCTBO yNPABICHUA M HET BOIMOXHOCTH ONEPATHBHOIO YNPABICHHA MPOIMYCK-
HOI CIIOCOGHOCTBIO NIEPBHUHOM CETH (BCE COSTMHERNA UH(POBHIX TPAKTOB PEATH3YIOTCA C MOMO-
b0 OGBIYHOro MEXAHHIECKOTO KPOCCa).
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BaxHbiM acnextom npoekTupoaHua ceTeil SDH aBnserca ofecnedenie HX HaZeKHOCTH H
KuByuecty. Cama o ceGe annapatypa SDH Becbma Hazexna. KpoMe TOro, BCTPOSHHBIE CPECT-
Ba KOMTPOMS H YNPaBReHIA OGJErYaloT H YCKOPSIOT 00HAPYKEHHE HOHCIPABHOCTEH B NIEPEKITIO-
HeHHA Ha pe3eps. OAHAKO HCMONB3YEMBble BONOKOHHO-ONTHYecKHE cBasH (BOJIC) oGnanawot or-
POMHOI#f MPONYCKHOH CMOCOGHOCTEIO, H OTKA3 Jake OHOrO0 YHaCTKA MOXKET HPHBECTH K PasphlBy
€BA3K A1 BOMBIIOrO YMCIa aGOHEHTOB H 3HAYHTEBHBIM SKOHOMHYECKKM NI0TEPAM. OTMedeHubIe
0OCTOATENLCTBA MPHBEH K KOHUENLIMA NOCTPOSHNA TAK HA3EIBACMBIX CAMO3AICUHBAKLIMXCA Ce-
Teit #a ocHose SDH.

Meroauxa npoextuposanust ceth SDH anst T'TC npesycMaTpuBaeT NOBTOPHOE HCNONB30BA-
HHe KaHAIOB Ha Pa3NHYHBIX YYACTKaX KOnbua. Pacuer undpororo notoka B Kojblie NPOU3BOANT
JUIAL CTPYKTYpBI KONBLIA, COCTOAIEH H3 UETRIPEX ONTHYECKHX BookoH (OB). Beibop aaHnore unc-
Na ONTHYECKHX BOMOKOH OCHOBAH Ha CAEAYIOMX NoNoxkenusx [11].

1. Tlo oaHoMy OB OpraHH3yeTCs TONBKO CHMIUIEKCHAS CBS3b, T.€. Iepeiada HHPOPMALMH B O~
HOM HanpaBJieHnH (HATIPHMED, M0 YacoBOH CTpeKe). [l BOIMOXKHOCTH AYILIEKCHOIT CBA3M HCMOMB-
3yercs fipyroe OB, B kKOTOPOM nepeniaua HHGOPMALHH OCYLIECTBIACTCA B OGPATHOM HANpaBICHUH
(Hanpumep, NpoTHB YacoBoit cTpenku). [Tpu 3ToM 3aeACTBOBAHE! OJHU H T XKE YUaCTKH KOMbLA.

2. o 07HOMY H TOMY Xe KONbUY MOXHO OPraHH30BaTh KaK BXOAAILUYIO, TAK H HCXOMAIYIO
CBA3b OTHOCHTENBHO OAHOMN CTaHUUH. [IpH 3TOM YHaCTBYIOT pasHble Y4aCTKH KOMBLA.

Takum oGpa3oM, A OpraHH3alMA AYMIEKCHOH BXOAJAWEH H UCXOAAIWEH CBA3SH B KOJbLE
HOMKHO GBITh 3a1eifcTBOBaHO ABa OB. 3a NpAMoe HANPABNEHHE UHPKYANPOBaKNS HHPOPMALIHOH-
HOFO NOTOKA NPHHATO HAMPABIEHHE HCXOASIIEH CBAH (HAMPUMED, 1O YACOBOH CTPEIKE).

3. [ing ofecrieueHns HAASKHOCTH CBSIH MPEAYCMOTPEHA BO3MOKHOCTb OPTAHH3ALINH CBA3H B
06paTHOM HanpaBReHHH (B clyyae oGPHIBA ONHOIO H3 YHAacTKOB KOMbL@ WIH OTAeibHOro OB).
Jna STHX ueneil ucnonbsylorcs ABa Apyrux OB. IlepexiioueHne Ha peseps OCYLIECTBIAETCA
cy®60oii ONepaTHBHONO yNPABJEHUS CeTHEO (3BTOMATHHECKH HIIH BPY4HYIO).

Taxnm 06pa3om, N1 OPTraHU3ALMH HAZEKHOTO GYHKLHOHHPOBAHUA KOJIbLA TPEGYIOTCA YeThl-
pe ONTHHECKUX BONOKHA, BA U3 KOTOPLX — /1A OCHOBHOTO H [IBA — [UIA PE3EPBHOTO KOMBIIA.

TlponyckHas CNOCOGHOCTL UHPPOBOro KOMbUA BHOHPAETCA O MAKCHMAIbHOH Tpeyemoil
CKOPOCTH HHBPOBOTO MOTOKA B OCHOBHOM KOMIBLE.

B kauecTBe NpUMepa paccMOTPUM oBLmi ciy4ail ceTH, B KOTOPOH HMEIOTCH CTaHIIH, HENO-
CPEACTBEHHO BKIIIOAEMbIE B KOITHLO YEPE3 KPOCCKOHHEKTOPE! WM MYJIbTHILIEKCOPbI (HA30BEM HX.
TIYHKTAMH BBOJTa-BLIBOJA HATPYIKH) H CTAHUMH, OCYUIECTRIAKIINE CBA3b 110 KOMBLY Yepes TPaH-
3HTHBIE AU HHX CTAHLUK (OMIOPHO-TPaH3NTHEE cTanumn — OTTC).

C NOMOWbIO M3BECTHBIX METOIOR (CM. pasmen 2.2) ONpeAenAOTCA MEXCTAHUHOHHEIE HATPY3-
KH Ha ceTH (yuutsisas cBsisH ¢ AMTC u YCC). [launbie MOMEWAIOTCA B TaGNHIY MEXKCTAHIHOH-
HBIX HATPY30K, KOTOPAs CY)KHT OCHOROH Ana panpuefinx pacyeros (tabn. 2.7).

Tabnuua 2.7. Mpumep Tabnmues MEXCTaHUMOHHBIX HArpy3oK

N OIIC 1 2 3 4 5 6 7 MTC ycc
1 - Yo | Yo | Yy | Vs | ¥ | Yo | Vi | Yive
2 Voo - Vs | Nou | oy | Yoy | %oy | Taame | Yasee
3 Yiy | Vi - Yie | Y5 | %o | Vi | Yowre | Yayec
4 Voo | Yeo | Yoo - Yos | Yoo | Yoo | Yewre | Yavee
5 Vo | Voo | Yoy | Yo - Yo | Yoy | Yoeure | Yoyec
3 Yoo | Yeo | Yo3 | You | Yoo - Yoo | Yewre | Yevee
7 Vi, | Vo | ¥y | 1y | Vs | Vo, S A
MTC | Yores | Yurcs | Yorres | Yures | Yarcs | Yumes | Yarer | — -
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MeToanka pacueta TpeGyeMol POmYCKHOMH CNOCOBHOCTH LIpPOBOTO KOBLA CBOAMTCS K BbI-
NOMHERHIO ceaytowmero [11].

1. Beruncasiorcs Harpy3skH oT (k) ATC Yy arc, BBOIMMEIC B i-M H BHIBOJHMBIE B j-M NYHKTAX,
nyTeM CYMMMPOBAHHS BCEX MEXCTAHLHOHHEIX HATPY3OK, UMPKYIHPYIOIIMX MEXIY YKa3aHHBIMH
DYHKTaMB KOfbUa, Tae i=1, 2, .., N; j= 1, 2, ..., N; N — KO/IHUECTBO NyHKTOB BBOAA-BHIBOAA B
Konbne.

2. OTAeBbHO ONpeReNaTCa Harpy3kn of AMTC, k AMTC u x YCC (Yyamrc, Yy-yec), BBO-
[MMBIE B i-M H BBIBOQHMMSIE B j-M NYHKTaX (eCAIH OHH HMEIOTCA), IYTeM CYMMHUPOBAHHA BCEX COOT-
BETCTBYIOWINX Harpy30K, LHPKYTHPYIOWIX MEXY YKA3aHHEIMU HYHKTAMH KOJbLA.

3. o MeTonKe, NPUBSACHHON B pasaene 2.3, PacCUHTHIBACTCS YHCIO KAHANOR, HEOGXONHMOE
ana oGeayKUBaHHA KOKIOH 13 HafiaeHHEIK Borwe HArpy3oK (Vi.arc, Vi-amrc, Vivee):

4. TlonyueHHbIE Pe3yIBTATE €MKOCTEH MyYKOB COSIMHHTENbHEIX JHHHIHA OKpYrisiores 1o 30 B
60MTbLIYIO CTOPOHY A1 OTPEASNeHNA YHCNA IePBHYHBIX I(poBeIX notokos E1 B kaxaoM yuact-
ke ME)KCTGHHHOHHOFI CBA3H.

5. TIoBCUNTEIBARTCA HEOOXOMMMOE UHCHO NEPBUYHLIX NMGPOBEIX TOTOKOB HA KAKIOM k-M
YYacTKe KOabua VA IIYTEM CYMMHPOBAHHA YHCIIA BCEX TNMEPBHYHBIX uud)ponux [OTOKOB, 3ageficT-
BOBaHHBIX HA COOTBETCTBYIOLIEM YYACTKe, [lie kK — HOMep ydacTKa konsua, k =1, 2, K —
06”.[55 YHCIIO YYAaCcTKOB KONbLRa.

6. BeiGHpaeTcs y4acTok KOnbia, Ha KOTOPOM Tpebyerca #auGombIlee KOMMYECTBO NIEPBUYHBIX
MGPOBLIK NOTOKOB Vipax.

7. C yuetom 3amaca Ha Pa3BHTHE CETH IONYYEHHOE YHCNO Vi, YBenHunpaeTca Ha 30-40%
(3amac eMKOCTH KOJIbLa MOXXET GBITH APYTHM NPH COOTBETCTBYIOLIEM COOCHOBAHMH chelHdude-
CKHX YCNIOBMH Pa3BHTHS CETH).

8. BuiGop Tuna cucteMsl nepenaun SDH ana peanusaliun nudpoBoro Koibla 0CYIECTBAET-
€5 ¢ Y4ETOM MAKCHMaNbHOTO KONHIECTBA SPBHYHBIX u“(bPOBHX TIOTOKOB, KOTOPEIE MOMXET obec-
TIEYHTH COOTBETCTBYICLLASA CHCTEMA!

— STM-1 — 63 notoka E1;

— STM-4 — 252 notoka E1;

— STM-16 — 1008 notoxos E1.

Ecny TpeSyeMan KaHaNbHA% EMKOCTS ((POBOLO KOMBIA BEIIE ONHOMN H3 CTAHAPTHBIX EMKO-
cTeli cuereMbl SDH, To BHIGHpaeTea cicTeMa Gonee BLICOKOTO YPOBHA WIH Ha ceTH ofpasyioTca
JiBa FIM HECKOMBKO KONl B cyuae HECKONBKHX KOG BCe CTAHUMH HA CETH PaclpensifioTca
APUGTH3HTENLHO TIOPOBHY (C YIECTOM HX €MKOCTH) MEKAY KOMBLAMH, YTOGLI eMKOCTH UHGPOBBIX
MOTOKOB Pa3HBIX KONew ObutH Ol MO BOIMOKHOCTH, OMMHAKOBEIMU. [iIA CBASH ABYX KOJel HC-
NONB3YETCA OZMH MM 1B ITIO30BBIX MyILTHILIEKCODa BROKA-BRBOAA. [IpH OnpeseieHyn eMKo-
CTH UMGPOBBIX MOTOKOB KAKAOTO KOJIBIA HEOGXOAMMO YIHTBIBATE IH(POBHIE MOTOKM OT (K) CTaH-
1AM APYTOTO KONBLA.

Ilpumep ompejenenHs TpONyCKHoH cmocoGHocTH uUBQpPoBore konbua, Heobxomumas
DPONYCKHas CNOCOBHOCTE UMPPOBOTO KOIBNA, 0GECTIEHHBAIOUIET0 MEKCTAHIUUOHHYIO CBi3b HA
T'TC Ge3 ONOPHO-TPAH3KTHLIX CTAHINH (CM. puc. 2.2), pacCUnTLIBACTCS B Cilesyiomell nochesona-
TeNBHOCTH.

B kosiblte HCNOAL3YIOTCS UETHIPE MYIbTHIEKCOPA BBOAA-BBIBOZA HATPY3KH (MM KDOCCKOH-
HeKTOpa), 0603HaYeHHBIE Ha puc. 2.2 Kak A, B, C 1 D. B myabrunnekcop 4 Bmodenst OIIC-1
OTIC-4. B mynbtuniexcop B pxmoensl AMTC, OIIC-2, OTIC-5, OTIC-6. MynpTamekcop C co-
enuues ¢ OTIC-3, a mynprumiekcop D — ONC-7 1 VCC. Y4acTky KOnbua MEKAY MYTBTHIUIEK-
copamu o6o3nayens I, IL I n IV.

Tak kaK B paocMa‘rpmaaeMoﬁ CETH OTCYTCTBYIOT TPAH3HTHLIE H OMOPHO-TPAM3HTHAIC CTAHUHH,
OGGCHC‘IHBEIOUIHC TPYNIIOBOE HCMONB30OBAHHE IMYYKOB COCAHHHMTENbHBIX JIHHUA Ha OTHENBHBIX
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YYaCTKaX CETH, TO BCe MyYKH MEKAY BCEMH CTAHUMAMH CETH MOXHO CYHTaTh HE3ABHCHMO HA
OCHOBAHWY COOTBETCTBYIOUIMX HATPY3OK.

@Snm oncs§ /@mce
T3

1 onc-2
A B
YCi
< v N £
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Puc, 2.2. Mpumep xonsueson cTpykTypel MTC

3HaueHNA eMKOCTeH TyYKOB OKPYIVISIOTCA B GONBIIYIO CTOPOHY 0 YHCNa, KpaTHOTo 30, A no-
AyYenHbie YuCTa aenarcs Ha 30. Takum 06pasoM, noxydaeTcs TabiuLa eMKOCTEH TYUKOB COSAM-
HHTeNbHEIX JIHHKGH B NepBHUHBIX [H(poBEIX TpakTax ([ILIT) 2,048 M6uT/c. [lis paccMaTpHBae-
MOTO MpUMEPa CETH TaKas Tabiuua Syaet uveTs cneayiouinii Byx (1abn, 2.8).

Tabnuua 2.8. EMKOCTM NyYKOB MEXCTAHUUOHHBIX CBA3SIA

Ne OIIC 1 2 3 4 5 6 7 MTC yCC
1 - Vi Vi Vig Vis Vis Vio Vimre | Viveo
2 Vo - Vo Vou Vs Voo Vo Vaure | Vavee
3 Vi Via - Vi Vs Vg Vagz | Vawre | Vavec
4 Vi Vi Voo - Vis Vs Vor | Vawrc | Vivee
s Vs Vsz Vsy Vsa - Vs Vsg | Vomre | Vsyvee
6 Vo Ve Vo3 Vou Ves - Vg Vomre | Vevee
7 Via Via Vis Via Vis Vis - Vimre | Vivee
MTC | Vures | Virez | Vimes | Vres | Vamos | Vires | Viares - -

JNanee sanonusercs Tabamua TLT, BBOAHMBIX B -M H BbiBOXHMBEIX B j-M MYALTHILIEKCOPAX
undposoro konsua. Jina paccMarpuBaeMoro npuMepa tabmina TILT GyneT wmers BHA
(Tabn. 2.9):

Tanunua 2.9. MexcranuvonHble MUT KonbLUesoh CTPYKTYPLI

MyabTHRIEKRCOPI MyapTinaexcope! Brisoaa T CymMma BEOAHMEIX
Beoga NLUT A B C D nr
A - Vas Vac Va-o Vas
B Vo - Vec Vop Vs
[ Ve Vs - Veo Vic
D Vpa Vos Voc - Voo
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B nocneanem cronbue tabn. 2.9 MpHBEEHE! CYMMBI BCEX EMEHTOB KaKEOH CTPOKH, KOTO-
phie onpeenmioT cymMapHoe unco LT, BBOAMMEIX B COOTBETCTBYIOIUMX MYMSTHILIEKCODAX.
Jns paceMatpuBaemoro npumepa GopMyntl ama pacuera myukos [TLHT, BBOMMMEIX 1 BEIBOZHMEIX
B COOTBETCTBYIOIUMX MYJTBTHILIEKCOPAX, HMEIOT BUA:

Vas=Via+ Vis+ Vig+ Viamrc + Vaz + Vas + Vi + Vaanncs

Vac=Vis+Vag

Vi =Vig+ Viyee + Vag + Viyeos

Voa=Vor+ Vo Viy+ Vig+ Vo + Via + Vauren + Vavre s

Vec=Vas+ Vig+ Ves + Vaures:

Via-p = Vaig + Vayce + Vg + Vayee + Ve + Vevee + Veyee + Vamtes;

Veu=Vag+Vag

Vos=Vig+ Vas+ Vas+ Vaaurcs

Ve =Vag+ Viyees

Vpi=Via+ Vi

Vos=Via+ Vis+ Ve + Vaiamres

Vp-c= Via.

Otee umcio MNIT Ha kaxaeM yuacTke KOMNbila ONIPEASNIAETCS CyMMapHBIM 3Havennem TTLT,
BBOAHMBIX Ha JIAHHOM YuacTke (B MyNbTHILIEKCOpe Hayana yuactka), u [T, mpoxoasmux Tpas-
SHTOM N0 JAGHHOMY Y4acTKy OT MY/ETHIUIEKCOPOB APYTHX YUACTKOB KONbIa. Jia paccMaTpiBac-
MOTO NPHMEPa B KOMBLIE HMEIOTCA HeThipe YUacTka. QOPMYITEI 1A PACUETa CYMMapHOTO YHCTa
MNIT Ha KakAOM YYacTKe KONbIA HMEIT BHA:

Vi=Vas+ Vop+ Ves+ Voo

Vo= Ve + Vac+ Voot Vap;

V= Vac+ Vap + Vpp + Vs

Vive Vep + Ve + Vea + Ves.

TpeGyemas nponyckHast ClOCOGHOCTb LH(BPOBOTO KOML1ia ONPEAENACTCH MAKCHMANBHEIM 3Ha~
HeHWEM MPONyCKHOH CnocobHOCTH OTAeNbHOTO yuacTka. Hcmonbsys monydewHoe 3HAauEHME W
HauHbie Tabn. 2.6, BRIGHPaeTCA TpeGyeMblil THIT CHHXPOHHOrO TPaHCIOpTHOrO Moxyns STM.

Tpy wannukn Ha cetn OIITC creayeT yunTHBATE FPYANOBOE HCIIONB30OBAHHE MYYKOB COSAHN-
HuTENbHBIX MHnE oT (K) OTITC/TC. B aTOM Cnyyae HeOGXOAMMO PACCUMTEIBATH HE OTACIBHBIC
MY4KH MEXKIY BCEMH CTAaHUMAMH CETH, a CYMMapHBIN IYYOK COGNMHHTEIBHBIX NHHHN OT (K)
OITC/TC na ocHOBaHMH CyMMapHOH Harpysku Ha yyactkax OIIC-OIITC, OTITC-OITC. Oana-
KO yH4eT AaHHOrO GaKropa NpH PacyeTax AacT YMEHbUIEHHE YHCIA TUHAH B IIyUKax BCETO HA He-
CkONBKO eAHHML. Tak Kak MpH MCNONB30BAHHHA UHGPOBLIX COSIMHHUTENBHBIX JTHHUI BCe PacyeTH
seaytes B IILT, Gonee TodHbIE METOAB! PAcHETa YHCIA COCAHHHTEIBHBIX JIHHHI HE AAIOT SKOHO-
mum B ynene MIT.

2.6. MNpoekTuposanue cetu OKC Ne 7 gna I'TC

[IpOCKTUPOBAKME H PACHET CETH CHIHANM3AIME B COOTBETCTRNHM ¢ [12] NpOBOAKTES AN onpese-
nerns o6bema oGopynoBaHuA, HaGopa moAcHCTeM cucTeMbl curaanmsamts OKC Ne 7 1 TaGuui
CHTHATIBHBIX MApUIPYTOB HA KAXKIOM IYHKTE CHTHATH3AMEK. Pacuer cern cHrHanHsalmm Bui-
TONHACTCA 1A KAXKIIOTO ONEPATOPA CETH CBA3H B OTACIBHOCTH, & 3aTEM [0 B3aUMHBIM COTIIAco-
BAHHAM OCYLIECTBIAETCH PAcYeT CETH CHTHANM3ALMH MEXITY B3aUMOLEHCTBYIOIHMR OTIEpaTo-
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pamn cetu cpa3u. Takum 06pasom, oSmmil anroputM pacuera cetn OKC umMeer Bug, npeacTas-

TeHubIit Ha puc. 2.3.

BBOR MCXQAHLIX AaHNbIX

TI0CTpOEHWE Niepayroi TONoROTAN
et curHanMsAL

PacieT curHarbHo Harpyaio

‘Onpeaenenie parmenTos cet,
HE NORNIEALLIX OMTMHIALLN

T

OnpegeneHHe QparMenTos cem,
NOANEXKALLMX ONTUMUIALIUN

Bi60p BapaNTa MAPLIPYTHIALIAA
ans diparuena cern
¥
PacdeT KaECTBENHbX XapakTEPHCTHK
¥ UNCIIa 3BEHLER CUTHANK3aLMK (3C)
50 BCEX AyKaX parMenTa

Benonmens purept
onTUMK3auMn ?

OnTuMmImpasanb 06
pparmenTs! 2

BAB0A peayntraTon pacieTa

Puc. 2.3. Anroputm pacueta ceth OKC

Vlcxomubie aHKbIe AA pacueta ceTH OKC Ne 7:

1) cxema pasMellleHHs Y3/IOB CETH CBAM;

2) TabnkNa eMKOCTel TyYKOB KaHANOB MEKY CTAHLAMHU;
3) nnaH MapuipyToB MEPBHYHON CETH ¢ YKa3aHHEM THIA TPAKTa H ero NPOTLKCHHOCTH B KH-

ROMETPAX;

4) nepeyeHn THNOB TPAKTOB C YKA3aHHEM CTOMMOCTH KaHANA/KM;

5) Tabnina Harpy3ok (3pir) Mexkly CTaHHMAMH CETH ¢ YKA3aHHEM THIIA TpadHKa;

6) nepeyenns obopynopanns OKC Ne 7 ¢ yxasaHueM CTOMMOCTHHIX H HaJEKHOCTHBIX IIOKa3a-
Teseif OCHOBHEIX 3IGMCHTOB 050p)’IlOBaHH5L
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Pesynstatamu pacuera cetrt OKC spnsrores:

1) KOMMHECTBO 3BCHBEE CHFHAIM3ALMH HA KAZK/IOM YHaCTKE CETH CHIHATU3ALAN,

2) nepeucHb IYHKTOB CHIHAMH3AUMH C YK43aHHEM BDH3HAETCS N JasHbH SP okoHeuHBIM
(SEP), TpansntHeM (STP), okoneuno-TpaHsutHeiM (SP/STP) unn/u myHKToM 06paGoTin coobe-
it SCCP (SPR);

3) Tabnuus MapiIPYTOB CHIHATH3AUHM AIA KKA0ro SP ¢ ykasaHueM MapIPYTOB, HCTIONb-
3yeMBIX C PA3feNEHHEM HArPY3KH;

4) nomep GuTA, 110 KOTOPOMY JOMKHO NPOH3BONATLCA [ENEHHE HATPY3KH U1 MapIPYTOB,
HCTIONL3YIOMMX ACNEHHE HATPY3KH;

5) cHrHanbHAs HATPY3Ka HA 3BEHBAX CHTHAIM3ALNH;

6) cXeMEl HPArMEHTOB CETH CHTHAH3ALMH;

7) pacyeTHOE BpeMs NPOCTOA My4YKa MapIUPyTOB CHIHATH3ALHM HIH KO2QOHIMEHT roToBHO-
CTH (HEroTOBHOCTH).

2.6.1. Nepsuunan vonosiorna cetn OKC Ne 7

HOCTPOCHMS ﬂCpBH‘lHOﬁ TOMOMNOTMM CETH CHIHANM3AIMH Ha MECTHRIX cetax I'TC AOMKBO OMH-
paThcs Ha TIPHHATYIO B HACTOsLIEe BpeMs OOMIYIO CTPATerHi0 BHeapeHHs unpporsix ATC
{LIATC) Ha ['TC. Ipn noctpoesnn ctpyxtyp ceth OKC Ne 7 Ha I'TC pexoMeHIyercs HCXOHTs
M3 CNeAYIOLHX NpUHLKNoB [13]:

1) NpHHIMOEL, OTHOCAIIMEC K HATPY30MHBIM fapaMeTpaM cet OKC Ne

— HCMONB3YHTCS KakK CBSBaHHHﬁ, TAK ¥ KBa3HCBA3AHHBHT PEXKUMBE CHTHATTH3ANWH. }:lﬂﬂ Kax-
JOH CHIHANBHOMN B3aHMOCB3IH PEKOMEHIYETC HMETh HECKONBKO CHIHAJIBHBIX MapiipyTos,
€CIIM TIO3BONSET CTPYKTYPa CETH,

— B HOPMAJIBHBIX YCOBHAX (PYHKUHOHHPOBAHHMA CETH OCHOBHBIE CHIHAIBHBIC MApHUIPYTH (€C-
/1M MX HECKONBKO) HCTIONB3YIOTCH B PEXKHME PAIACACHHS HAIPY3KH, I O0CCIIEUSHUs Ha~
AEKHOCTH AOKHBI OPraHH3OBLIBATECA ANBTEPHATHBHBIC MAPIUPYTHI, €CNH TMO3BOJIACT
CTPYKTYpa CETH,

— nyuku 3eeHbeB cHrHanwsanmk (3C) cern OKC Ne 7 somkubl GbITh CNOCODHBI HECTH BECh
CHTHATBHBIN Tpaduik —~— CBOH K myukos 3C aNbTepHATHBHEIX MApLIPYTOB,

— PAcHeT CeTH PEKOMEHIYETCHA OCYLIECTBIATh MCXOAA M3 HOpManbHO# Harpysku 0.2 Opn Ha
ogHo 3C,

— pacueTHan Harpy3ka Ha oaHo 3C He fomkHa npepbimaTh 0,2 3pn B HOPMANBHEIX YCTOBUAX
1 0,4 pn — npu nepexone Ha pe3eps BHYTPH myuxa 3C,

— KBA3HCBI3AHHBIA PEKHM DEKOMEHIYETCH NPHMEHATh MIA CHUTHAABHBIX B3aHMOCBA3EH,
HMEIOWMX CHTHATIBHYIO Harpysky MeHee 0,2 Dpil, M 14 OPraHH3allHH aNbTEPHATHBHBIX
MapLIPYTOR,

— CBA3HHBIH PEXHM OCHOBHOIO MAPUIPYTA OIKEH GBITh Pealii30BaH A4 CUTHANBHBIX B3aH-
MOCBA3EH, MMEIOUINX CHIHATIBHYIO Harpy3ky Goiee 0,2 Dpi, ecli 3T0 ONpeNeNAeTes Tono-
ROrueit ceTH;

2) IPHHUHIEL, OTHOCAUIHECH K CTPYKTYpE, MApMpPYTH3aLUKH H HanekHocTH cetH OKC Ne 7:

— MOCTPOEHHE CTPYKTYPBI CETH OCYIIECTBIIACTCA HCXOAS W3 PEe3ybTATOB pacueTa NEpPBHYHOK
M BTOPHYHOI CETeH, BKIIOas CPE/IHECPOYHOE CETEBOE MIANMPOBAHUE, HArPY30UHEIE Mapa-
METPbI BTOPHHHOH CETH, TOMOMOTHIO IEPBIMHON CETH ¢ Y4ETOM €e KAYCCTBEHHbIX H HamexK-
HOCTHBIX XaPAKTEPHCTHK, KOHCTPYKTHBHBIX OCOGEHHOCTEH HCMONB3YSMOTO 0GOPYHNOBaHHA
H HHBIX @aKT‘OpOB, COTIaCHO HCXOIHBIM JAHHBEIM, NPEIOCTABIACMEIM ONEPATOPOM CETH
CBA3H,
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— CeTh CTPONTCH Ha Gase MYHKTOB CHIHAITH3ALMH B COCTaBE KOMMYTALHOHHOTO 06opynoBa-

HHA H Ha 6a3e BHIIENEHHBIX (yHKIHOHATLHBIX TEMEHTOB MECTHON CETH,

@yukuuy STP MOTYT GHITH peaTH30BaKEl HHTETPHPOBAHHBIM criocoGoM (mynkTel SP/STP) B

060pyA0BaHHH TPAH3HTHAIX Y310B H B 060pyAoBaHIK HeKOTOPHX ATC3,

— npuMeHeHHe BbiieneHHBX STP MONYCKAaeTCA MPH HANHYHH TeXHHKO-3KOHOMHYECKOrO
060CHOBaHHA WK NMPH HEOGXOIMMOCTH [IA 0GECECUCHNS HANCKHOCTH H/HIIH TOBHILIE-
HHES NPOTNYCKHOM CMOCOGHOCTH CETH, YTO JOMKHO GHITh 0GOCHOBAHO COOTRETCTBYIOIIMMY
pacueramu. Jlia obecneuenns NPHALIRTIA PABHOMEPHOTO Pa3IeNeHis CHTHANILHON Harpys-
KH MEXKAy CHrHalbHEIMH MapwpyTamu ofuiec ukciao uaenenupix STP pomkHo GHITH
YETHEIM,

— B UENAX NOBHIUCHAA HAASKHOCTH H JKMUBYMECTH CETH H NPH COOTBETCTBYIOMIEM TEXHHKO-

3KOHOMHHYeckOoM 0GocHOBaHMK BRIENeHHBbIe STP NpeANOYTHTENbHO pasMelaTs B y3nax

KPOCCOBO# KOMMYTALMH NEPBHYHOI CETH, PACTIONIOKEHHE KOTOPBIX HE COBIAZACT C KOMMY-

TAUMOKHEIMY Y371aMHM,

HA CETH C Y21006pasoBaHieM ¢ LENbI0 0GECIeUe N ABTEPHATHBHON MapIUpyTH3ANUH H

NOBHIICHHA HAZEKHOCTH PEeKOMEHAYeTCA H3 obmero uucia STP u/um SP/STP cetu OKC

Ne 7 BbIZENUTD TTOAMHOXKECTBO HARGO/IEE 3HAYHMBIX U CBA3aTh X mydkamu 3C no npHuun-

Ty «Ka@Iplif ¢ KasKIbIM>»,

AR 0fecTiedeHHs HAASKHOCTH H, €CIH 3TO BO3MOXHO, Kaxgas ATCD QOmKHa HMETh CBA3b

no OKC Ne 7, no kpaiiHeit mepe, ¢ AByMs NyHKTaMu ¢ pyuxumamu STP,

— Ha I'TC Ge3 yanooGpasosanms Ha ceTH OKC Ne 7 Henosb3yeTcs B OCHOBHOM CBA3aHHBII pe-

KHM CHTHANM3ALHH. B OTACNBHBIX cnyvasx Ais 0GecnedcHs HATEKHOCTH HA HEKOTOPHIX

ATC3 moryT 6mTe peanusosansl ¢pyuxmin STP, Ipumep noctpoenns cetn OKC Ne 7 wa

I'TC 6e3 y3nooGpasoBaHus [0Ka3aH Ha puc. 2.4, g,

Ha I'TC ¢ y3moo6pasoBaHieM BHYTPH Y3MOBOTO PafiOHA NPH HAJTHYKH MOCTATOMHONR CHI-

HaNBHOiT Harpysku Mexay SP Ha ATCD moryT GRITE OpraHH3oBaHbl npaMete myuks 3C,

npambie nyuks 3C MOTYT GbiTs OpranuszoBans Mexay SP Ha ATCD pasHbIX y3noBbIX paii-

OHOB IIPH HaIMYHM [OCTATOYHOH CHFHaAbHON Harpyskd. IlpuMep TNOCTpOeHHA CeTH

OKC Ne 7 na I'TC ¢ y3noo6pasoBaHHenM N0Ka3aH Ha puc. 2.4, 6,

He ponyckaercda coBMmemenne ¢pynxuuii STP pernonansHOro u denepaabHoro ypopHe

HEpapxHH B 06OPYNOBAHHH KOMMYTAUHOHHEIX CHCTEM H B OGOPYAOBAHMH BBIACTCHHBIX

STP,

JUTA HanpaB/eHKH BTOPUYHON CETH peKoMeHAyeTCA pasMenienne 3C B IEPBHYHEIX rpynnax

HKM coBMECTHO ¢ BHPOPMALMOHHLIMH KaHaNaMH. JONYCKAeTCA HCMONB30BAHAE BBIICIICH-

HEIX TepBUuKEIX Tpynn KM ans opranmsaiii 3C B COOTBETCTBUH ¢ KOHCTPYKTHBHBIMA

OCOBEHHOCTAMH KOHKDETHBIX THMOB KOMMYTALIHOHHOTO OGODYNOBAHHA H BBICACHHBIX

(DYHKIIMOHANLHEIX EMEHTOB MECTHOH CeTH;

3) MPUNUNIIEL, OTHOCAIUMECH K PE3CPBHPOBAHHIO 3BEHECE CHTHATH3AHH:

- pesepuporanye 3C PEKOMEHAYETCd TIPUMEHATS M1 CHTHAIBHEIX BIAMMOCBS3CH MEKEY
FIYHKTAMM CHTHATM3ALHH HA CTAHIAX BTOPHUHOM CETH NPU OTCYTCTBUM TEXHHYECKON BO3-
MOXHOCTH CO30aHHS ANETEPHATHBHBLIX CHIHAIILHEIX MapIIpyTOB,

~ peaepaiposanne 3C L0KHO OCYIIECTBAATECS B COOTBETCTBHH C Pe3YNETATAMH PAcyeTa ce-
TH CHTHANM3ALMH C YUETOM MPHHUMTIOB paifieleHHa HarpyskH. Llenb pesepBHpOBAHAA —
noBbllIeHUe HANEKHOCTH PYHKUHOHHPOBaHHS ceTH OKC Ne 7.

C HCTIOB30BAHHEM MEPEMHC/ICHHBIX [PHHUMIOB COCTABIACTCA MEPBHUHAA TONONOTHA CETH
OKC Ne 7, a 3aTeM MUIaH MapIIPYTH3AUHHA (MAPLUPYTHEIE TaGIMUE) ATIS KQKAOTO NYHKTA CHIHA-
JIH3AIMK; ONPEAENAIOTCA JOMH CHIHATBHOM HATDY3KH, HANPABNACMBIC HA KAKIBIA MAPUIPYT; pac-
CUHTEHIBAETCA YHC/O 3BCHBER CHTHATHIALIH U1 KaKAOTO MapuIpyTa.
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Puc. 2.4. NMpumep CTPYKTYPb ceTh OKC Ne 7 Ha ITC
6e3 yanooGpasosanus {a) v ¢ yanooSpasosaHuem (6):

TpanuTHLH YWk OKC Ne 7
curanvsauan STP ~—— Paaroaopele KaHank

O iy cumanmsanm 57

2.6.2. MocTpoeHue nnaHa MapwpyTH3aLUMK

3anava CHHTE3a MNAHA MAPUIPYTH3AIHH — ONPEIEICHHE NYYKOB MAPLIPYTOB /1A BCEX CHIHANE-

HBIX BIGUMOCBA3EH CETH BNEKTPOCBA3H HCXOMsl U3 OTPAHKYCAUH, HAKIAABIBAEMBIX CTPYKTYpOH ce-

T OKC Ne 7 KauecTBEHHBIMH NOKA3ATENAMH, TPeGOBaHII HOPMATHBHBIX JOKYMEHTOB.

OcHoBHBIE LleNH PacyeTa IUTaHa MapIIPy TH3ALKH:

— OPTAHHM3ALMA MAKCHMATLHOTO KOAMYECTBA MAPIIPYTOB, GYHKUHOHHPYIOWHX B KBA3HCBA-
3aHHOM PeXHME Yepe3 BoieneHHsle STP;

~ OPraHH3alHA MAPLIPYTOB, (YHKIHOHHMPYIOIMX B KBASHCBA3AHHOM DEXKHME, ¢ MIHHHMAb-
HBIM KOJIMYECTBOM MepenpueMos (He Gonee apyx STP);

— ofecneucHue PaBHOMEPHOTO PasfeNeHHA CHFHANBHON HAIPYSKH MeXEy myukamu 3C,
HMEIOIINX OQHHAKOBBIT IpHOPHTET, ¥ 3C BHYTPH OHOTO My4Ka;

~ CO3NaHHE MJIaHA MapIIPYTH3aUMH, CBOGOAHOTO OT IMKIOB, B MAPUIPYTax Mepeiayi CHr-
HaNbHBIX cOOBMEHNH KaK B YCIORHAX HOpMambHOro ¢yHKunoHuposaHia cetu OKC Ne 7,
TaK H B aBAPHIHHLIX CHTYALHX.

Jng DOCTHAKEHMA TAHHBIX L€l HCNONB3YIOT METOMI, B OCHOBY KOTOPOTO 3ai0eHE! mabmo-

HBl IPOEKTHPOBAHHA NYYKOB MapLIPYTOB, yHOBIETBOPAIOMMX LENAM CHHTE3a IUTAHA MapIIPYTH-

3allun.

KaxnoMy nyuxy 3C npicBanBaeTca NPHOPUTET NEPENaYll CHTHANBHEIX CO0GIEeHHIT, COOTBET-
CTBYIOUIMH MPHOPHTETY MapIIPYTOB CHTHATA3AUME. [Ipy COBNAJCHHI MPHOPUTETOB My4KoB 3C
MEX]Y HUMH OCYIIECTBIACTCA pasfeNicHHe CHrHANBHOH Harpyski. [Ipumep mabnora MapmpyTon
NpeACTaBieH Ha puc. 2.5,

Ludpa 1 ykaseipaet npuopHTET MapmpyTa, T.¢. B SP1, STPB 1 STPC npoucxonuT pasaene-
HHE CHTHANMLHOIM HACPY3KH [10 BYM MAPUIPYTAM. o
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Puc. 2.5. llaGnon mapwpyTa

TpH cOCTaBNEHHH MIIAHA MAPLIPYTH3AUHH HEOOXOAMMO YYATHIBATE, YTO AOMYCTHMBIMU CHH-
TalTC MapUIPYTHi TOBKO ¢ ABYMA Mepenpiemamu. B xadecTee ocHOBHBIX BHIGHparOTCA fOMyc-
THMbIC MapLIPYTEl ¢ MHHHMAJIBHBIM YHCIOM NEPENIPHEMOB.

Tpn Brifope MapuIpy 0B 0T 0IHOTO SP K APYroMy BOSMO)XKHbI CELYHOLUHE BAPHAHTBL:

— CYWECTBYET €IMHCTBEHHBIH OCHOBHOM MAPWIPYT H HE CYIIECTBYET HE3aBHCHMBIX OT HEro

ANBTEPHATHBHEIX MAPUIPYTOB;

— CYIIeCTBYIOT EAHHCTREHHBII OCHOBHOI H €AWHCTBEHHBIH ANBTEPHATHBHBIN MapIIPYTHI;

— CYIIECTBYIOT EHHCTBEHHBIA OCHOBHOH H MECKONBKO a/IbTePHATHBHBIX MAPLIPYTOB;

— CYIIECTBYIOT HECKONBKO HE3ABHCHMBIX OCHOBHBIX MAPIIPYTOB.

OnpeneneHue, Kakie MapipyTsl GYAYT HCRONB3OBATBCK M KAKas AONA HarpyskH Oyaer Ha-
MpaBNATbCA HA KasKABIH W3 HHX, OCYMIECTBAAETCA HA OCHOBE aHATM3d HOIYCTUMbBIX CHTHAJILHBIX
MapLIpyTOB, CBA3bIBAKOIUMX napel SP. Ha pHc. 2.6 npHBeaeH npHMEp COCTABICHHA MApIIPYTHBIX
Tabauu cetu OKC Ne 7,

Mapuipymias Tabnaa
Fapuarern] Pesepomdt
Mapupymas ratamia pvor | mpsor
Toowaamsd| Feseporion )
opox | mpiox [y SN
BA - 0nc-20/z1122/ = SR
BC - ) [5=1:5)
5

BK - N
\910-50/51 Orc-55

Mapupynias Tabrua

ST Fiopanc] Peseponee:
x| o
\ oC DE/BC
fi:) -
oA )
R oK [
10
Vapupymas ratmnsa Mapupyan tebrma
Hopuanerwi| Pesepembii Hopmansseii | FPessperiest
v e nyeos | mpox
e B o) w5750
A R7EC [ (G
AD AB/BD e KB B
A ABTEK 2y [

AMTC OC-52/53/54

Puc. 2.6. Nnax MapwpyTuaaummn 8 cet OKC Ne 7 Ha FTC Ges yanos



>
>

<<[image: image49.png]NPUHUMINBI NPOEKTUPOBAHMA ITC a9

Jlns onpeneneHiA KOMMYECTBA 3BeHbeB CUTHATH3AIHY B KaX/A0M H3 MapUIPyTOR HEOGXOMMMO
BHIUHCIIHTL CHTHAJIbHBIE HATPY3KM HA KAX/IOM K3 BOIMOXHBIX MapHIPYTOR.

2.6.3. PacueT CUTHanbHOI HarpysKu

CTpoHTCA MOAENE CHTHANBHOTO TpaduKa UM Kaxaol moacucTeMe! nonb3osarens OKC Ne7 na
6ase CACAYIOUHX OCHOBHEIX ICMEHTOB!

— COCTABJAETCH [ICPEUEHh YCIYT IOACHCTEMBI IONB30BATEN;

— COOTBETCTBYIOMIHE YC/IyTaM NPOUEAYPH CHIHATH3AUHU NPEICTABAIOTCH B BHAC BPEMEHHEIX

[HArpaMM CTPENOYHOTC THIIA;
— OTIpefeNAIOTCS APAMETPB CHIHANBHBIX COOOMICHHI (THII, IUTHHA, 327€PHKKa B 3BEHE CUTHA-
NH3ALAH).

Bce 3IeMENTBI MOJIGIH CHTHATBHOTO TPadiKa OIPEACAIOTCS HCXOA H3 HALMOHAITBHEIX TeX-
Hudeckux cnenndukanuii OKC Ne 7.

Ecnu nepeveHs ycayr GOACHCTEMbI NOMb30BATENA 11t npoekTHpyemoit cetn OKC Ne 7 coot-
BETCTBYET MepedHio ycIyr noacucreMsl ISUP-R, To cooTBeTCTBYIOWME YCAyraM NPOUSTyPhl CHF-~
HAH3AUUKM ¢ YYeTOM MAapIIpYTHHIX TAaONHI NpEACTABIAIOTCA B BHIE BPEMEHHOU AMArpaMMBI
cTpesnoynoro tuna. Ha puc. 2.7 NpHBENeHA BPEMEHHAS IHArPaMMa UL YCTICIIHOTO COSAUHEHH,
Tlo neit onpeaenstoTcs THIEL CHTHANLHBIX COOGIEHHIT 11 NaHHOTO BHJA COSAWREHNA. AHanO-
THYHbIC BPEMEHHEIE AUATPAMMBI COCTABIAKTCA AT HEYCIICLIHBIX COSTHHENHMI.

Voxopsuan Brosuas
ATCA ATCS
PascoBopreii Karan
ABorenr A s AGowerT 6
g - = 8|
E2
Samn
Hagop vowepa
Hasianiuoe agpecios cooduieno (1AM)
B
Agpot comisi (ACH)
@8 orer
. e Oreer (ANM)
e N
ot
Ocsabongerwe (REL)
Sanaro
Ok ocsobonene (RLC)
Orboi

Puc. 2.7. YeTaHoBreHue 1 pasbeauHerue 6a30Boro coeamHeHns B ISUP:
NB — «[ocktnka Bei306a»: KNB — «KOHTpONL NOCLINKM Bbi30Ba~»

Jinuna ochoBHEIX coobumennii ISUP npencrasieHa B Ta6n. 2.10 [13].
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. Tabnwua 2,10, AnuHa OCHOBHLIX COOBLIEHKE ISUP

Hanmenosanne coobmennsn O6o3navenne | Nanna coobmennii, air

Hauansroe agpecoe coobmenye:

€ 2/1PECOM BEI3BIBATOLIETO aBOHEHTA 1AM 38

6¢3 aupeca BH3HIBAIONIETO A6OHEHTA 28
Anpec nonuwii ACM 17
Omser ANM 15
Coennuenue CON i7
Pasvenuuenne REL 20
Ocpoboxnenne RLC 15

K ceTepsiM napaMeTpaM A1 pactueTa CUIHATBHON HATPY3KH OTHOCATCA:
— YHCAO KaHAIOB, chny)anaeme KOHKPETHBIM 3BEHOM CHIHAIH3aUHK;
— cpensss Barpyska (8 Dpi HA PA3rOBOPHLIA KaHAN);
— CPeiHee MHCTO CHTHAJLHBIX €IHHML, KOTOPRIMH oOMeHMBaioTcA SP anf obcnyxuBanusA
YAAYHbIX M HEYJAUHBIX BEI30BOB;
— CPeaHss JUTHHA CHTHANBHEIX AHHHUL (B GaiiTax), HCMOIB3YEMBIX B Clydae YCMEWHOro WK
HEYCIEIHOTO COeanHeHHIT;
— CpefiHee BpeMsi 3aHATUA KaHaIa 12 YIAUHHIX H HEYJIaYHEIX BRI3OBOR B CEKYHILY;
— [I0TI5 BLIBOBOR {-TO THIIA — P,
B cootsercTBHM ¢ MeTOmMKO#, H3noKenHOH B [13], Harpyska Ha 3eeno OKC ot Hexomswero
SP-A k profisuiemy SP-B onpenenserca cnegyrowmm obpazom:
Vg + gy
8000

TAE 143 — WHTEHCHBHOCTE BLI30BOB (8b13/C) B UHH o1 cranumu A x cTanmim B; ng, — HHTEHCHB-
HOCTB BBI30BOB (Bbi3/c) B UHH ot cTanusu A k cTaHumy 4; Vg — 061eM JaHHBIX, NepesaBaeMpIX
ot SP-A k SP-B B nipsamoM HanpasneruH, 6ailT; Vz, — 00beM HaHHEIX, nepeaaBaeMbiX oT SP-B k
SP-A B 06paThoM HanpasiieHnH, Gaiit; 8000 — ckopocTs nepexaun HHGOPMAIHY B 3BEHe CHIHA-
Ju3auKH, BuT/C.

C y4eTOM [IO/H BEI30BOB {-TO THHA 00bEM JAHHEIX NEPENARASMEIX B IPAMOM H 0GpPaTHOM Ha-
DIPABAEHHMAX MOXHO BEIMHCIHTE 110 HopMyTie

V-pYV,, (2.23)

=

Map
Y=

(222)

TA€ p, — AOA BBI30BOB i-TO THIIA; V; — 00BeM NaHHEIX NepelaBacMbIX B HPAMOM H 00paTHOM Ha-
TIPABAEHHAX AT PA3NUYHBIX BAPUAHTOB COCRHHEHHA.

YHCO BEI3OBOB, NEPEAABACMBIX MEXKIY CTAHIHAMH B CEKYHAY, ONHCEIBACTCA C/IETYIOLIHM
BEIP@KEHUCM:

n = Aft, (2.24)
THe A — CPelsAf HATPY3KA HA PA3TOBOPHBI KaHall, Dpi; f — CPeIHAS ATHTENBHOCTS ONHOTO 3a-
HATHA, C.

Jns yueta neperpy3sok npu pacdete cetn OKC
MaKCHMANLHON CHIHANLHOM HaFPy3KH:

Yacmas = i, (2:25)
rA¢ ¢ — ApUHHMACT 3HadeHue oT 1,5 1o 2.

7 PEKOMEHRYETCA HCTIONB30BATH BENHYHHY
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Tlonyuenoe IHadeHHe HArpy3KH Ha 3BEHO CHTHANH3AIMH He JIOTHKHO MPEBHINATh B HOPMATh-
HbIX ycoBHsX 0,2 3pii. B NPOTHBHOM CilyHae BeoGXOAMMO OPraHH30RATh NAPANIEABHbIC 3BEHb)
CHTHANH3AIMH, KOTHUECTBO KOTOPBIX ONPENIEASTCA 1o hopMmyie:

Yo

3C max
Ny =-5me 226
ac 0.2 )

2.7. MocTpoeHune ceTu cUHXpoHusauum Ha MNMC

KomMyTaunonHbe 11079 UidPOBBIX CTAHLHMI TOCTPOSHHI N0 NPHHIUMITY BPEMEHHOH KOMMYTAlHY,
KOrJa BpEMEHHEIE KaHATIBI PasAesoTCA 1o BpeMeHH Gnaroaps TakToBoi cuHxponn3anun. Opra-
HH3aIHA CORMECTHOM paboTsl uudpossix ATC HyKmaeTcs B pelIeHIH NPoGaeMsl HX CHHXPOHH3a-
UKK, 4To NOTPeGOBANO BBEACHHS HA HHX TAKTOBOTO IreHepaTopa. Jnsi MpaBHIbHOIO OGMEHa WH-
GOPMALMOHHEIMK MOTOKAMH MEXAY ABYMA HH(POBEIMH CHCTEMAMK KOMMYTALHH JOMKHO GRITH
HASATBHOS COBNAASHHE 9aCTOT 9 (a3 TaxTOBHIX reseparopos Ha obeux LICK. Oanako TakTOBbIS
renepaTopnt koHkperneix LICK umeror monycku mno BeipaGaThiBacMol 4acToOTe, IOSTOMY Aaxe
NPV HAYASBHOM COBNIAZICHHM YEPe3 HEKOTOPOE BPEMA TAKTOBbIE YaCTOTH HAMHHAIOT PACKOIHTHCA.
TIpi HeCOBNAZEHHM TAKTOBHIX YACTOT TEHEPATOPOB B3AHMOIEHCTBYIOUINX CTAHUHH BO3MOXHO
nponaganke HEGOPMANHOMHLIX HMITY/IBCOB — MHPOCKAIb3bIBAHKE. KpoMe CHHXPOHH3AIMH CTaH-
LMOHHBIX TAKTOBEIX T€HEPATOPOB, HeOGXOMMMa CHHXPOHH3ALMS reHePaTOpoB Beelt cetn. Cymect-
BYET HECKOJIbKO NPHELIMIIOB B3aUMHOMN NOACTPOHKY TAKTOBBIX TeHepaTopoB cetu [14].

2.7.1. TprHUMN B3aUMHOM CUHXPOHW3ALIMK TAKTOBLIX FEHEPaTOPOB

Obwas 4yacToTa CHHXPOHM3AUNH YCTAHAB/IMBAETCA 61ar04apA TOMY, YTO BCE Y3IB KOMMYTAUH
(YK) B cet (pnc. 2.8) 0GMeHHBAIOTCA OTIOPHBIMH HaCTOTaMH (3TOT CHOCO0 MONYUHN Ha3BaHHE
«JIeMOKpaTH4ecKHii»). HanpasneHue moTokoB B3aHMHON CHHXPOHHM3ALMH YKa3aHO CTPETKAMH.
B Ka)K/IOM ONOPHOM Y3/I¢ BXOMAUIAE YaCTOTH YCPEUBMOTCA. D10 YCPEOHEHHOE 3HAYCHHE Jance
HCTIONB3YETCSH B KA4ECTBE TAKTOBOH 4aCTOTHI U018 MECTHOTO ITPUMEHCHHUA. Mo okoHYaHHH nepuoaa
NEPBOHAYANLHOM YCTAHOBKH TAKTOBAS YACTOTA CETH OOBIYHO CTPEMHUTCA K CTaGHIbHOM eaMHCT-
BEHHOH 4acToTe. HOCTOHHC‘I‘BOM AAHHOTO METOHA ABIACTCA COXPAaHCHHE paﬁm‘ocnocoﬁﬂocm
CETH TPH BRIXOAE M3 CTPOA OAHOTO HAH HECKOJIBKHX OIOPHBIX F€HEPATOPOB. HCHOCTBTOK COCTO-
WT B TOM, 4TC [IPY BO3HHKHOBEHUH OTKIIOHEHHIT 4acTOTH TPOHCXOANT wmellbﬂﬂﬁ npouecc BXo-
XK[eRHA B CTabWIBHYIO paGoTy, KoTopEIi HapymaeT paGoTy Boe# ceTH,

Puc. 2.8, BaaMHaa CUHXPOHW3ALIMA Y3N0B KOMMYTaUMN
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2.7.2. NpuHUUN eanHOM CNYX6bLI CHHXPOHU3ALUUK

IIpu >ToM MeToze (prc. 2.9) coanaeTcs ceth ¢ayxObi CHHXPOHH3aIHH, KOTOpask HCHIONL3YETCA A7
CHHXPOHM3ALMH OMOPHEIX FEHEPATOPOB HA yMaX cBA3M. OHa BKIIOMACT y3iIbl CHHXPOHH3AWMH
(YC). Takoe pelicHne CBA3aHO ¢ GOTBIIMMHU 3aTPaTaMHK Ha co3laHHe MOA0OHOI ceTu.

Puc. 2.9. VIcnoAbIoBanne CryxGbi CHXPOHNIaLMA Y3NI0B KOMMYTALMK:
% — HanpaBNeHe NOTOKOB AGHHLIX;
4 > — HanpaBeHve NNOTOKOB GHHXPOHUIALMM;
YK — y3en koMmyTaLuu; YC — yaen CUHXpOHU3aLmi

2.7.3. MpUHUMN NPUHYAUTENILHOW CUHXPOHU3ALMKN

JroT cnocol nosyuun HazpaHue Hepapxuieckoro crnocoba (puc. 2.10). Coznaercs Hepapxuyeckas
CHCTEMA CHHXPOHH3ALHH (KE/IaTeNbHO COBMAJAIONIAs 1O CTPYKTYPE ¢ HepapxueH ceT KOMMYTa-
WHH), TAE YIEI BEPXHETO YPOBHA NMEPEARAIOT ITATOHHYIO YaCTOTY y31aM HIXHEro ypoena. JlocTn-
TaeTCH ABYMSA CNOCOGAMH — TPAMBIM U KOCBEHHBIM. TIpH npason cnocoGe BLIEISeTCS OTASb
Has HEWA cunxpornsanuk. Taxofi moaxoa no cytn oSpasyeT ceth cuuxpounsauni. [Ipu xoceen-
HOM CTIOCOGE OTIOPHBI FeHEpaTOp HIKHETO yPOBHA CHHXPOHH3HDYETCH OT T€HEPATOPA BEPXHErO
YPOBHA MO HHGOPMAUHOHHEIM KaHAlaM, BRUIETAA TAKTOBLIC MMNYJBCH H3 LM(POBOTO [OTOKA
JIRHHBIX U PEYH, KAK 3TO GBINO OMHCAHO B TIPENBIAYILMX PasaenaX.

BranonHiA ana0UMA
rewepatop

Ypoeews 1

Yoosens 2

Puc. 2.10. MpuHYANTENbHAA CUHXPOHUIALMA Y3108 KOMMYTAUNN

Ha peanbHpiX ceTAX MPUMEHACTCA CMEUIAHHBIH CHOCOG: HEKOTOPLIE H3 Y3II0B CETH CHHXPOHH-
IHPYIOTCA TIPSMBIM CNOCOBOM, HEKOTOPEIE — KOCBEHHBIM (INTPUXOBAs JIMHAAY, UTO ONPEASISETC
NYTEM TEXHHKO-3KOHOMHYECKOTO QHANH3A.



>
>

<<[image: image53.png]NPUHLMNLI NPOEKTMPOBAHMA ITC 53

Bee moacTanuuM oxHOM CraHIMM H BCe aGOHEHTCKHE CHCTEMBI HH(POBOTO YIIOTHERHS TpH-

MEHAIOT CHCTEMY MPUHYIATEABHON CHHXPOHH3AIMH OT CTAHIMH, KOTOPYIO HA3HIBAIOT «3aBOPOT
N0 TAKTORBOH uacToTe» (pHe. 2.11).

Mpm e
T\I Enox Taktosan
aoccranosnenmn ks
,\l\ TaxToBoit uacToTHl cuntasanm
n I n Bnactimaman

I/"‘” namaTe

AGOHeHTCKaR CHCTeMa
YNNOTHEHUA

Undposas kommyTaumornan
cucTema

—1 Taxtoeast

yactora

Bnok anucn
80CCTaHOBNEHMS

TAKTOBOR HACTOTE!

Prc. 2,11, CToiK Mexay NUHUen aBOHEHTCKO! CHCTEMb! YINOTHEHNA 1 LMEPOBON CTaHUMER

Ha pucynke noxasana aGOHEHTCKas CHCTEMA YILIOTHERHS ¢ npueMuukomM (ITpm), mepemaTdn-
xom (IIpa) u cranums ¢ aHanorHynebM obopyaosanueM. CTaHUHA NOCHIIACT NIOTOK PEUEBOH HH-
(GopManHH ¥ AaHHBIX, CHHXPOHH3MPOBAHHBIH 110 YACTOTE ¢ COGCTBEHHBIM OTIOPHELIM [EHEPATOPOM.
Menonesys fanHblit OTOK, a60HCHTCKaA CHCTEMA OCYIIECTBIAET CHHXPOHH3AUMIO CBOETO [eHEpa-
TOpa H oTBEYaeT UMGbPOBEIM MOTOKOM. [TocnenHHi COAEPRUT BCe MCKAKEHHSA, KOTOPBIE HMEIOT
MECTO MpH Mepefate OT CTAHIMM K aGOHEHTCKOH CHCTEME, B YACTHOCTH HCKaXKCHHE (a3l H3-3a
BpEMeHH PacnpocTpaneHus. [Jng Toro, 4robbi MPEAOTBPATHTh HCKAaNEHHA Ha CTOPOHE CTAHUMH
[PH MPHEME BXOMULIETO HOTOKA, COASPKAIIETo NPOWSANYIO 10 «IET/Ie» TAKTORYIO TOCAEA0BA~
TEMBHOCTh, IPHMEHAIOT «3NACTHYHYIO MAMATE» (CM. pHC. 2.11). DT0 MO3BOIAET BHIONHATE IIPO-
11€,1yPY BOCCTAHOBNECHHS TAKTOBOH YACTOTHI TONBKO HA CTOPOHE CTAHLIMK, YTO YUPOLIACT riapa-
TYPY, CTOALIYIO HA OACTAHIMH.

2.7.4. OpraHM3aLmMA cMCTEMbI TAKTOBOW CUHXpOHM3auumn cetn TCE
Ha MecTHeIX ceTax Poccun

O6ecrieuenue KauecTBa TAKTOBOH CETEBOI CHHXPOHH3ALWMH Ha BHYTPH3OHOBBIX H MECTHBIX CETAX
NOANEPKHBAETCA NIPH OAHOBPEMEHHOM COOMIOACHHH CNEIYIOLIHX YCNOBHI B IIENAX CHHXPOHH3A-
i [15):
— moasepkKaHKe AONYCTHMOTO 3HAYEHHA PACXOKACHHS YacTOT TeHEPATOPOB B LIENH CHHXPO-
HA3aLIH;
— YIOBRETBOPEHHH TPGOBAHHIA IO IOTYCTHMBIM GITYXZaHHAM B USTIAX CHHXPOHHIAUMH,
— BBINONHEHHE TPeOOBANMI 10 JONYCTHMEIM OTHOCHTEBHEIM OAY)XIAHIIM MexIy HHbop-
MAIHOHHRIMA H TAKTOBBIMH CHTHAaMH 51 060pYI0BAHHS PaSITHIROTO BUAR;
- ycroliunpas paGoTa NpH BO3ACHCTBHH NeCTACHIHIUPYIONMX (PAKTOPOB (HATPHMED, TeMIle-
PaTypsi, CTapenns, NEpenanos HaNpKeRH SIEKTPONUTAHAA H Ap.).

Jnst OLEHKH KauecTBa CHEXPOHH3ALHH CETH UCTIONB3YIOTCH CIIEAYIOMHE TPH KaTEropHH Kave-
CTBA; «a», «b», «o» [15].
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Kamezopus kauecmea @ — BHICIAA KATErOPHA — COOTBETCTBYET HOPMAIIBHOMY PEXHMY pa-
GOTB! CETH CHHXPOHM3ALMH B YCAOBHAX, KOTAA B LICTUIX CHHXPOHH3AUMH OTCYTCTBYIOT HEHCTIPaB-
noctH. PaGora no KaTeropHy KavecTsa «@» 3a ATMTENBHEIN MPOMEXYTOK BPEMEHH (HampHMEp,
rOf) AONKHA COCTABNATH He MeHee 99,89% ppemenn skcmmyatauny. HecMoTps Ha To, 4TO coxpa-
HAETCA CHHXPOHM3AUMA, KATETOPHS «@» AONYCKAET [OABICHHE NMPOCKANL3BIBAHKA H3-3a HANMYHA
NCeBAOCHHXPOHHEIX YUACTKOB H cOOEB B paboTe B pe3yibTaTe BO3ACHICTBHS LIYMOB H IOMEX.

Kamezopus xauecmea b — KaTeropust YXyAUICHHOTO KaueCTBAa — COOTBETCTBYET MI0ABAE-
HHIO HEHCNPAaBHOCTH B HENAX CHHXPOHH3AlMH. 3a BpeMa paGOTbl € AaHHOIE Ka‘reropﬂeﬁ KayecTBa
NpOBOJATCA ANArHOCTHKA H YCTPAHEHHE MOBPEXKACHHMA. B pacueTax MpeANaraeTes yuMHTHBaTh
OAHHOYHYI0 HENCTIPABHOCTD. PexoMeHnyercx fIpOBEPATh, YTO BOBHHKINAA OAHWHOYHAA HEHCIIPaB-
HOCTb Ha OJIHOM YUACTKE e CHHXPOHYIAIMH HE BBI3OBET NIOABICKHE HeNCTIpaBHOCTeH Ha 1py-
rHx ydactkax. PaBota no kareropuu xauectra «b» 3a JUIMTENBHBII NPOMEXKYTOK BPEMEHN He
AOMKHA NpeBHIaTh 0,1% BpeMenH SKCILTYATAUMH.

Kamezopus xasecmea ¢ — KaTeropys, 3ape3epBUPOBAHHAT JUIA PaGoT 1O MOHTAXY H TIepe-
CTpoiike ueneii cHHXpOHU3alH. PaBoTa MO KaTeropyy KauecTpa «c» 3a UTUTEbHBIN IIPOMEKYTOK
BpEMEHH He J10JIKHa Mpesbiath (,01% BpeMeHH SKCIUTYaTaUNA.

HopMet Ha AOMYyCKaeMy10 POAOIKUTENBHOCTE PAGOTH B A2HHOM KATEropHH Ka4ecTBa Ha Me-
CTHBIX CETAX NMPHBENEHB B Tabn. 2.11.

Tabnuua 2.11. HopMbl Ha IONYCKABMYI0 IPOACIIKMTENLHOCTL PaGoTel
B N@AHHOM KATESOPUN KaueCTsa

Kareropns Jlonyckaemas IPOIOIKHTETLHOCT PAGOTHI
KadecTea 10 KATeropHH KauecTBa B Tedenne rona
a He menee 360,9 cyT.
b He menee 87,61
¢ He 6onee 8,7 4

B uensx coenutenus aGonentor CTC, I'TC 1 I'TC B onHOH 30H¢ CeMH3HAYHON HyMepauun
BO3MOKHO NOABAEHHE TPEX Y4ACTKOB [ICEBIOCHHXPOHHOM paGoTEL:
— ZBa TICEBIOCHHXPOHHEIX FIEPEX0AA MPH HCMONB30BAHUI APEHAYEMBIX YIACTKOB TPAHCIOPT-
HOW CETH APYrOi OPraHH3AUNN CBAH LA 3aMBIKAHMA UEMEA CHHXPOHH3AUH BHYTPHIOHO-
BO#H M CeNbCKOH CBA3H OBIIErO NONB30BAHMS;
~ OJMH MEpeX0 MPH HCNIONB30BAHHH 0GOPYI0BAHHA PaAHONOCTYNA, 6a30Bas CTAHIIHA KOTO-
POTO CHHXPORH3HPYETCS OT HABHTAUMOHHBIX CITHHKOBBIX CHCTEM.
(3nech moa 30HOH NOHHUMAETCA reorpaduueckas 30Ha CEMH3HAYHOM HyMepalMH, oGCIyxKH-
Baemas AMTC.)
Pacnpenenenne npockanessiBaamii (IIP) mo yuacTkam ueneit COSAHHEHHA 30HOBON CETH Kak
YACTH MENTYFOPOAHONO/MEKIYHAPOIHOTO COSIHHEHHS MPEACTABIEHO Ha puc. 2.12 i B Tabn. 2.12.

Tabnuuya 2.12. TpeboBaHnA N0 UHTEHCUBHOCTM NPOCKANL3bIBaHUA
K y4acTky coepurenns aGonerta FTC kak HacTw
MEX(IyHapOAHOTO/MEXIYropoaHero coeAuHeHua (puc. 2.12, ¢}

Vaactox uenn Katerophs kasecTsa
coenHHenHn a b -
V4aCTOK COEAHHEHNA He 6onee 2 np/eyT. Bonee 0,0833 np/q,
aonenta 'TC i 0,0833 np/x Ho mexice 12 np/a Boxee 12 np/y
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Puc. 2.12. PacnpeaeneHue NpocKanb3bBalui No yqacTkam Lienei cooanHerns
J0HOBOW CETY Kak HaCTU MEXAYHAPOAHOO/MEXAYTOPOAHENO COBANHEHNS:
O — unchpopas rumms; Bl — Touka NpeoBpadosaHna B UMDPOBYHO HOPMY CUTHANOE ABOHEHTCKOM NUHWHK;
3TY — 30HOBLI TPAHIUTHBIN YIEM; 2, 6, 6 — COOTBETCTBYIOT paaHbiM CTPYKTYPaM 30HOBOW CoTH

2.7.5. CTpyKkTtypa ueneit CHHXPOHU3auun

Cornacuo pexomernauun MC3-T G.811 {16] nepsuHEIM HCTOUHUKOM CHHXPOCHTHAIA B Tpene-
NaX PErHOHA CHHXPOHM3ALIMHA SBMIETCS PETHOHATBHBIN NIEPBHYHEII STANOHHEIH renepatop (T13T).
OH HOAKAIONAETCS K ORHOMY W3 ceTeBBIX 3aeMenToB (C3) CHH, COOTBETCTBYIOMIEMY PEKOMEHA-
i MC3-T G.813 [17], oF KOTOPOTO CHFHAN CHHXPOHH3AMH NIEPENAETCs 1O JTHHUSM CHCTEM Tie-
penayn (CIT) K caeaylOUIMM CETEBEIM MeMeHTaM. B KAKIOM JPYTOM CETEBOM 3NIEMEHTE W3 MpH-
HHMAEMOT'0 [IOTOKA BEIACIAETCH TAKTOBAS HACTOTA, HCTION3YeMas JUisl CHHXPOHH3AIUH Nepeatn
TIOTOKOB K JIDYTHM CTEBBIM 2/IeMEHTAM.

I(OCTOBeprlﬁ MpHEM CHTHAIOB B CETEBBIX 3MIEMEHTAX BO3MOXEH, €CIH 06u|ee KOJIHYECTBO
C3 B LeNH CHHXPOHK3ANMH He npesrmaeT 60 (MCI-T G.803(18)).

JIna 4acTUMHOrO NOJABNEHNS HAKOIIECHHBIX B uienouke C3 ApoxaHiii TpeGyeTcs yecTaHOoBKa Be-
Moo 3aJaloulero repeparopa (B3I'); napaMeTpbl NOCHSIHETO OTBEYAKT pekoMeHmauun MC-T
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G.812 [19]. KonuuecTBo yCTaHORAEHHBIX B OHOH LMK cuHXpoHusatun B3I ke aomkHO npesbl-
1maTh 10, 3 KOMHUECTBO NOCIEAOBATERBHO BKIIOUEHHBIX C MEKAY TIOCHEAOBATENIBHO CHEXPOHHIH-
pyembiMi B3I He aonskHOo npesbinats 20 [19]. Cretyer yuuthiBaTs, yro ponb B3I MoryT urpats u
TeHEPATOPbl KOMMYTAUHOHHOTO 1 IPYTOTO 05OPYAOBAHKA ¢ COOTBETCTRYIOUHMA (IaPaMETPaMH,

Crpykrypa ueneii cunxpodmusanmi m1a [TC M BHYTPM3OHOBOI CBAZM NpEACTABNEHA HA
puc. 2.13.

MarucTpaneHas

MarucrpaneHas cemo
ceTe
BCCAMTC | _____ BHyTpHaoHO=AR
i B3I cets
Fopoackas
ceTo
CeTb ropoga
LT
Ay
a 6

Puc. 2.13, CTpyKTypa Uuenu cuHXpoHu3auumn Ans TTC (8) ¥ BHYTPU3OHOBOW cBsA3u (6):
T13I" — nepeMsHbIli aTanOHHEI FeHepaTap:;
B3I — BeAOMbHt 320aIOLIMH FeHepaTol
C3 — reHepaTop CeTeBoro JNeMeHTa;
BCC TC — 6noK TaKTOBOR CETEBOW CHHXPOHU3ALUWKM TPAHIUTHON CTAHUMK;
AY — abOHeHTCKNe YCTPOACTBa;
BCC CI} — 6rioK TAKTOBOM COTEROW CHHXPOHM3ALMY CETH NEPeaYM AaHHLIX;
BCC 3TY — 6noK TAKTOBOW CETEBOR CURXPOHWUIAUWY 30HOBOTO TPAHIUTHOPO yana
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B cooTBeTCTBHH ¢ MPHHATOH koHUemmue# mo nocrpoernio TCC na undposoit cetn coam
Poccun [20], [21] TeppHTOPHSA CTpaHK pa3jieNicHa Ha ATH PETHOKOB CHHXPOHH3ALIHH:

— LleHTpanbHBlit;

— Cepepo-3anaaHslii; e

~ HOmuiit;

— JansHeBOCTOUHBIN;

— Cubupckuii.

B Ka’k0M perHoHe yCTAHABNUBAETCS CBOH MepBHYHBI 3TaNoKEI reHeparop (I13T), ot ko-
TOPOro 10 NPHHUHITY «BEAYIMHA—BEAOMblil» CHHXPOHHIHPYIOTCS, HEMOCPSACTBEHHO HIM Yepes
MPOMEXYTOYHEE MYHKTEL, BCE BXOAANIHE B MDPOBYIO CETh y3NIbl M CTAHIHU Ha TEPPHTOPUH JaH-
HOro pervoHa. 1317 KamJOr0 peruoHa AOMKEH COOTBETCTBOBATH pekoMeHAauun G.811 MCD-T,
TIOITOMY KAXKIEIE PETHOK MOXKET CaMOCTOATENLHO H NONHOLEHHO B3aHMO/EHCTBOBATS B MICEBI0-
CHHXPOHHOM PEXHME C COCETHUMU PETHOHAMH H ¢ MEXTHapOIHOH undpoBoii ceTsio.

Ha yuacrke uenu cunxporuzauu I'TC B 30He A0MKEB cOOTIONATHES CIIEAYIOIME OPAHHICHUS:

— cyMMapHoe konnuecTBo B3T M G0KOB CHHXPOHH3AMMH KOMMYTALHOHHBIX CTAHIWH He

AO/DKHO MPEBBIUATh 3;

— konkuecTBo C3 He A0LKRO TpeBbluraTh 15,

B 6510Kax TaKTOBOH CeTeBOH CHHXPOHH3ALMH KOMMYTAIMOHHBIX CTAHUMH JOJDKHE! GHITH Mpe-
[AYCMOTPEHBE CREAYIOLIHE PEXUMET paBOTE:

— PeXHMBI, YCTAHABTHBACMBIE ABTOMATHYECKH (1-51 rpynna);

~ OPHEYAUTEBHO YCTAHABIHBACMEIE PEKHMEl N0 AMPEKTHBE OGCITYKHBAIOMIETO NMePCOHATA

(2-a rpynma).

K ocHoBnrM pexumaM paGoTel 610k0B TakToBOM ceTeBoi cHxponusaumn (BCC) mepsoit
TpyNnbl oTHOCsTES (pHc. 2.14):

— PEXHM cBOGOAHBIX KoneGanuit;

— PEKUM CHHXPOHHOH PaGoTEY;

— PEXHM YIIEpKaHHS.

JIOTIOHATENLHBIMH IPOMEXKYTOUHBIMI PEKHMAMH TICPBOH IPYITIEL ABIAKOTCS:

— PeXHM UHHLHATH3AWHM;

— PEXHUM BXOXKACHHS;

— NPOMEKYTOUHBIH PEKHM CHHXPOHHOH PaGOTEL

JUns CHHXPOHH3AUMH HHGPOBKIX CETel AOMYCKAETCA HCITOMb308aTh cHIHamsl BCC npi pabote
B CISAYIOLIMX PeKUMAX:

— PEXHM CHHXPOHHOI paboTLI;

— PeNUM yaepXKanus.

MuHHMaNEHOE 3HAUCHHE DOMOCH CHHXPOHH3ALHH JIOMKHO GLIT GOMpllle MAKCHMATBHOTO
3IHAYEHHA OTHOCHTENBHOMO OTKJIOHEHHA YACTOTHI [EHEPATOpa GI0OKA CHHXPOHM3ALMHM B PEkKUMe
CBOGOIHLIX KOIeGaHMil (Ococ) Ha BENHUMHY, 3ABHCALLYIO OT CTPYKTYPHI UM CHHXPOHM3ALIMH 1
YACTOTE CPe3a IEPEAATOUHON XapaKTEPACTHKM T€HEPATOpa:

B 8y +8, +8,, 227

I 8.6 — MAKCHMATEHOE 3HAMEHHE OTHOCHTEILHOTO OTKIOHEHHs YacTOTHI reHeparopa Gioka
curxponnsauun ATC B pexuMe cBOBGOIHBIX KONEGaHHi; d.; — OTHOCHTENBHOE YMEHBIICHHE [IO-
JIOCH! CHHXDOHH3AIMA H3-32 CTapeHHA reHepaTopa 6moka cHHXponwsaiuu ATC; &) — oTHOCH-
TEIBHOE YMEHBIICHHE NONOCH CHHXPOHW3AIUH, BHZBAHHOE MIOTPENIHOCTBIO HAYANBHON YCTaHOB-
KM 4aCTOTHI [enepaTopa 6n0ka cuuxpormsan ATC; 8, — OTHOCHTEIBHOE YMERBIICHHE NOOCH
CHHXPOHW3ALHH, BBI3BAHHOE MOTPEIHHOCTBIO, CBAIAHHON ¢ TEMUEPATYPHEIM YXOAOM YacTOTHI Te-
Heparopa 6aoka cHHXponuzatits ATC.
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Puc. 2,14, PexuMe! paboTel S1oKa CHHXPOHVSALIWA COBPEMERHLIX UdpoBbix ATC:

i — OCHOBHbiE PeXuMbl paGoTel;

-~ MEPEXOAHLIE PEXNMbI PaBOThl
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Tpe6oBaHHs K NONOCE CHHXPOHU3ALHU GIOKOB CHHXPOHM3AIIHH CTAHUMI Pa3THYHOrO YPOBHA
Ha MECTHON H 30HOBOI CETH Npe/IcTaBeH B Tabn. 2.13.

TaGnuua 2.13. TpeGoBaHMa Kk NONOCE CUHXPOHNIALIMY BNOKOB CHHXPOHN3ALIMKA CTAHLIWA

'YpoBeHb KOMMYTaUHOHHOH Yacrora cpesa f, [u, 1llipyHa MEHEMAEHOS NONOCH
CTAHUMH HA CeTH He Gonee 3aXBATa U ylepKannus, [
3TY, LIC, TC 0,001 Beqs + 8,910
ATC, OC 0,01 Beos + 1,407
TIC 0,1 Beos + 7,250107

Iepenektseran cers TCC A0MKHA NPOSKTHPOBATECA ¢ YYETOM TFéHEPAIBHON CXEMBI pa3eh-
THA CETH MEKTPOCBA3H ONEpaTepa NPOSKTHBIMH OPTAHH3aHHAMH, HMEIOIAMY COOTBETCTBYIONUIE
SHUeH3uH [22].

Jnsa paspabotku cxem TCC HeoGXOMHMO MMETh CYWISCTBYIOMYIO M TIEPCNEKTHBHYIO CXEMEI
OPTaHU3aIHY CBA3H € YKA3aHHEM THNA H KOMIVICKTALHH HCIOB3YEeMOre KOMMYTALIHOHHOTIO obo-
PynoBaHUA H 0GOPYIOBAHHA CHCTEM NEPEJauH.

TIpu paspaGotke cxemsr TCC TpeGyerca [22]:

— BHIGPATE HCTOYHHKH CHHXPOCUTHA/A (OCHOBHOH H pe3epBHLI);

— HalfTH OCHOBHBIE ¥ PE3CPBHEIC IyTH IPOXOKACHHA CHHXPOCHIHATIOB;

— YCTAHOBHTEH NMPHOPHTETEL BXOJOB VIS CHTHATOB CHHXPOHH3AUHH BO BCeM 0GOPYROBAHHH

cetn TCC;

— OTPEACIHTEL KaYSCTBO HCTOYHHKOB CHTHATIOB CHHXPOHH3A1MH;

— MPOBECTH Cprl('l'ypHBlﬁ AHANH3 CETH ¢ UENbI0 HCKIKYECHAA BO3SMOXKHOCTH DGP&'SOBGHHSI ne-

TeN: H NOTEPH CHHXPOHH3ALMH IIPH aBapHAaX;

— BHIICHUTb NOTPEGHOCTL B JOTONHUTENBHOM 0GOPYIOBAHHH CHHXPOHH3AIHH, KOTOPOE He-

obxoauMo YCTAHOBHTL HA CETH;

- PaZpasO‘l‘a‘Tb CXEMBI BHyTpHyCiﬂOBOﬁ CHHXPOHH3ALIHM C YYETOM NOJKIIOYEHHS CHUTHATOB

CHHXPOHHIAUMH K KOMMYTALHOHHBIM CTAHHHAM H K IPYFOMY OKOHEYHOMY 06O0pYIOBaHHIO;
— MPOBEPHTH ofecrieyeHye CHrHaIAMU CHHXPOHH3ALUH KaKIoH KOMMyTalIHOHHOﬁ CTaHHKH
[P BO3HHKHOBERHH Ni000H OMMHOYHOH HEHCTIPABHOCTH;

— PacCYHTaTh YCTOHIHBOCTL CHHXPOHH3AMMH Kak A0l KOMMYTAIlHONHOH CTAHLIHH {IPH NPOAS-
niennH N0Gofi OIMHOYHON HEHCHPABHOCTH M pa3paGoTaTh PEKOMEHAAIHU N0 TIEPHOAHEHO-
CTH PeryanpoBKH Wik 1o 3aMeHe BCC KOMMYTalHOBHEIX CTaHIHIA.

2.7.6. PaspaGotka cxembi TCC

Pasmiunble BapHAHTE! MONKIIOUEHHA CeTell ONepaTopos Kk 6a30BOH CETH CHHXPOHH3AUMM Tpef-
cTaBneHs! Ha puc. 2.15 n B Tabn. 2.14.

KonkuecTBo MyIsTHIIEKCOpoB Mexay B3I wau mexcay B3[ n MeCTHBIM 3a7ai0IHM TeHepa-
TopoM (M3I) He AOMKEO TpeBBILATh 20 NPH YCAOBMH COGMIOACHHS HOPM IO MAKCHMATbHOR
oumbke BpeMeHHOTO HHTepBana (MOBH) u senaumn BpeMeHnoro uutepsana (ABH).

[Ipn HEOGXOANMOCTH HCTIONL30BAHHA GONBIIETO KOAMYECTBA MYNBTHIUICKCOPOB Max B3I
Tpeﬁye‘rcsl YCTAHOBHTB nDnOﬂHldTelleHﬁ HCTOYHHUK CHHXPOHH3ALHH.

Bo3MOXHEI HeThIpe KNacca NOJy4YCHUA CHHXPOCHTHANIA.

Hepsomy Kraccy NOMYHEHNS CHHXPOCHTHANA COOTBETCTBYET NOAKITIOUCHAE HEOCPSACTBEHEO
x II3T ¢ 10 unrepdeitcamm 2048 kl'u mm 2048 kGur/c.

Toaknoyenne no emopomy kraccy NOApasyMesaeT nofkmouenue Kk B3I win koMMyTalHoH-
Hoii crannuu ¢ BCC, cootBetctByIomuM THIy 1 Pexomernaunit MCO-T G.812.
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TIpH NOAKAIONCHHH [0 MpentbeMy KIaccy ¢ COOTBETCTBYIOIIMM NOAKMIOUEHHEM K MyIbTHI-
sexcopy CLIH 1 ipi HEoOXOIMMOCTH HCIONE30BaHHA GOBLUIEI0 KOMHYECTBA MyTbTHIUIEKCOPOB
unu B3 Tpebyercs paccMaTpHBATh KORKPETHBIN BapHAHT NOAKRIOMEHHA K 5A30BOH CeTH.

TlpH DOAKMIOYCHHU TIO YemEepmoMy KAACCy CHHXPOCHTHAN AOMKEH NMOJABATHCA HA IPyTHe
KOMMYTAUNOHHbIE CTAHUMH 10 CHCTEME TIEpeiayn TUIESHOXpOHHOH undposoii uepapxmn (CT1
TIHH), a npu uenonbiosarnn CI1 CLIU (nepen nepssiM xe Mynstumiekcopom CII CLIIY nomxen
Brouatses B3 mau M3T, ecimy tenk CHEXPOMM3ALING CORCPAUT e Gonee 10 MySBTHILIEKCOPOR
CLH) uu BCC undpopoii ATC ¢ napamerpasn, cooTsercrayiomums B3I (M3I).
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Puc. 2.15. MoaknioueHre ceTen onepatopos k 5a30Boit CETH CUHXPOHU3ALIUK:
(=) — remeparop ceTeora anementa CLIW, KOMMYTALUOHHOTO OBOPYOBaHNA WK APCC
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Taénuua 2.14, BapuanTe) NOAKMIOYEHUS CETEN ONSPATOPOB K BA30B0IA CETH CUHXPOHU2ALIMM

MaKcHMaabHo Tonyctn- [ Makcumansko gonycrnmoe

MO€ KOJIHYECTBO NOC/Ie0~ KOJTHYeCTBO MOCea0BA-
Knace | Heroumux noakmoscrna
BATENHHO BKIHYCHHBIX Te/lbHO BRIWYECHHBIX MYJ/1b-
B3T, M3T nau BCC ATC Tungexcopor CHH
1 |97 c wcnoassosantiem natep-

eiicos 2048 kI'u wim 2048 xBut/c

10 60
(cHrHan, CrieHATLHO ChHOPMHPO-
BAHHBIH 115 CHHXPOHH3ALUH )
2 B3I 1t KOMMYTALHORHASA
ctanums ¢ BCC, cootBercBylomne 6 30
THIy 1 Pekomenmamun MC3-T
G.812
3 I'ch Clv 6 25
4 [cnmm 4 20

Tlpu noawnouerny k cetd TCC, He sBnsomeiica GazoBoli ceThio, yKa3hIBaeTCA TOMYCTHMOE
xonnuectBo C3 CHHU 1 B3T' B COOTBETCTBHH C OZHHM U3 BO3MOXHBIX KJACCOB MOIYYEHUS CHH-
XPOCHTHATIA.

B KauecTBe pe3epBHEIX HCTOYHHKOB CHHXPOCHIHANOB MOTYT MCTIONb30RaThes B3I, M3T 1 re-
HEPATOPH! KOMMYTAUHOHHBIX CTAHLIWI, paGoTalonnie B PEKIME 3aIIOMHHAHHA JaCTOTHI, €CIH OHH
ynoBeTsopAroT HopMam ETST 300 462-4 wm 300 462-7-1 (PexoMesnanuu G.812 tam 1).

JlTHHA NeMOYKH BKNOYEHHA MynbTHIIeKcopos CLIM He TOIKHA NPEBBINATH IONYCTHMYIO
BEMUHHY LIS HCTIONE3YEMOT0 KIaCCA IONKIIOUEHHS.

OCHOBHOE HANPABJICHHE NIEPEAAYH CHTHANIOB CHHXPOHH3AIHH IPH OTCYTCTBUH aBapyl Ha Ce-
TH BEIGHpaeTCs B CIENYIOmEH 10CEA0BATENBHOCTH:

- Hanpagaerue 131" uau Toukn nopkmoueHns k Gasosoi cern TCC o B3I, ycraHORNEHHO-

TO Ha AaHHOI ceTu;

— oT ocHoBHOro B3I Ha mid)poBoil ceTH BO BCe HANIPABEHNA, KPOMe HATIPABACHN, OTKYNA
B3I nonyyaeT CHHXPOCHTHAT, 10 M3T, KOMMYTAlMOHHBIX CTARIMI HIM AOTONHHTENBHBIX
B3I, yCTaHOBICHHBIX Ha CETi;

— ot mononuyTensbupix B3I BO Bee CTOPOHBI, KpoMe HanpassieHMs, orkyza B3I momywaer
CHHXPOCHIHABL.

Tlo BO3MOKHOCTH BCE Y4ACTKH OHPOBOH CETH IOMNKHEL [IOTYYaTh CHHXPOCHTHATISL KaK OT 0C-
HOBHOTO, TAK 1 OT PE3CPBHOTO HCTOMHHKA CHHXPOHH3ALMH. ECIH 173 KOMMYTALHOHHOTO y3a He-
BO3MOMNHO 00ecreynTh, no Kpalikelt Mepe, 1B TyTH T0Aa4H CHHXpOCHTHanos, o B3T/BCC Tako-
TO Y313 JIOJIKEH HMETh PEXKHM YACPKAHHA, KOTOPHIA HA BPeMs PEMOHTA 0GECTIEUHBAST BEIONHE-
sue Tpebosanuii HopM no OBH u JIBU K BelxonnoMy cHrEaIy.

B cyuae KObLEBOH CTPYKTYPH NOCTPOSHHA CETH TIPH CHHXPOHH3ALEH OT PE3EPBHOTO HC-
TOYHHKA (IPH aBAPHH OCHOBHOTO) HEOOGXOANMO, 4TOGH OCHOBHOH ¥ Pe3ePBHbIH IyTH Hepenayn
CHHXPOCHTHAIA HMEJIH, ITO BO3MOKHOCTH, OO HAaNPaB/eHHe, TaK KaK B IPONECCE PEKOHQHrypa-
1K (IIpH aBapHH) AOIKHO YYaCTBOBATh HauMeHbILee konnuecTo I'CD.

Tak, npy NMHEHHOM UM PE3ePBHBIC NYTH NMepPefays HMET oOpaTHOE HANpaBIEHHE MO OT-
HOLICHHMIO K OCHOBHBIM ITYTAM I€PEIatH, OIHAKO STOMY PE3CPBHOMY HAIPABIEHHIO COOTBETCTRY-
€T COOGUICHHE O CTATYCE CHAXPOHH3ALMH, 3aNPEIAIOIIES HCNONB30BATE CUTHAI ¢ AHHOTO Ha-
MPABAEHAA 1% CHEXPOHHIALUHU.

Kpome T0r0, peseppHble CHIHAN CHHXPOHH3ALMK HE AOIAHH TocTynaTk Ha B3T, koTophie
OPMHPYIOT OCHOBHBIE CHIHAREL CHHXPOHK3AIHH. TIpy JIOGEIX YCTIOBHAX NepeIatiil CHHXPOCHTHA~
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0B HEOBXOMIMO HCKIIOYATE BO3MOKHOCTh 00pa30BaHA 3aMKHYTHIX MyTek. Ecin cets cBa3n Ha
CI CHH ofpasyeT HECKONBKO KONEL, TO BO H30eKaHHe 00Pa3OBAHIA 3aMKHYTHIX IeTeNb OGMEH
CHHXPOCHTHATIaMH MEXTY KOJNBLAMH AOJDKEH, KAK MPABHIO, HATH B OLHY CTOPOHY (OT IMIaBHBIX
KOJIEL K BCIOMOTATENBHBIM ).

TipHopHTETH BXOAOB CHHXPOHH3ALMH JOJDKHE! YCTAHABIMBATECS TAKHM 0Opa3oM, 4ToGbl 10
NEPBOMY PHOPHTETY NOCTYNaN cHrHall ot II31 no caMoMy KOPOTKOMY H HAZEXHOMY HyTH. B ce-
TEBOM 2/IeMEHTE, K KOTOPOMY MOAKTIOUACTCS Pe3ePBHbIH HCTOUHHK CHHXPOHHSAUHH, €CIIH AMNa-
patypa pasnM4aeT Ka4eCTBO HCTOYHHKOB CHHXPOCHTHAN4, T. €. Bblﬁﬂpaﬂ CHHXPOCHIHAJI CHavaja
N0 KAYECTBY UCTOYHUKA, & MOTOM JIHILL NO PHOPHTETY, TO MEPBLINA MPHOPHTET, KAK [IPABKIIO,
AOMKEH YCTAHABTHBATLCH JUIA CHHXPOCHIHAMA € BGonee HUIKIM YPOBHEM KAueCTBa, T.€. OT pe3epB-
HOTO HCTOUHNKA, 3 GoNee HU3KHI MPHOPHTET yCTAHABTHBACTCS JUIs CHHXPOCHTHANA ¢ Gonee Bbi-
COKHM YPOBHEM KauecTsa, noctynaomero or 12T,

Ec/v annapatypa He pasnnyaeT KauecTBO HCTOUHHKOB CHHXPOCHTHANA, TO YCTAHABIHBACMBIH
TIPHOPHTET JIO/KEH YIHTHIBATS BO3MOKHOE KAYECTBO TOCTYMAIOMIEro CHHXPOCHIHANE H GBITH TeM
Bhillle (MEHBIIE HOMEP), HeM BhILIE KAYECTBO,

JlaHHbte 0 MPHOPUTETAX YKA3LIBAIOTCH HA BXO/AX, € KOTOPEIX MOTYT MOCTYIATh CHIHATIEL CHH-
XPOHM3AUUH B ATIMAPATYPY CUHXPOHH3ALMH, KOMMYTAIIMOHHOE 0GOPYIOBAHKE H MYILTHILIEKCO-
pr1 CLHL

BHyTpeHHHI| reHepaTop Beera HMeeT HUKHHI YPOBEHS PHOPHTET, O3TOMY Ha CXeMe MO-
KET HE YKa3bIBAThCA.

MHpopMallHa 0 Ka4ecTBe HCTOMHHKA CHHXPORHIAIMH MepenaeTcs B BHAC cooblueHnit SSM
no CII CLIH, a Takxe B mocnenoBarensHoctH 2048 kGut/c.

Ha cxeme TCC ypoBHH Ka4€CTBA HCTOHHHKA CHHXPOHU3ALMH, KOTOPHIE JO/DKHBI IPUCBAHBATECA
JaHHOMY BXO[Y, — CHI'HaJly, IOCTYNAIOLEMY Ha BXOA MysTHIIeKcopa CLIH, o6o3Hagatorea Q ¢
uHaexcoM (Tabn. 2.15) B cootpercTsik ¢ Pexomergaunamu MC-T G.781 1 G.704,

Ta6nuua 2.15. Koab! 1 pacmgposka cooBLIeHNA O KAHECTBS UCTOYHIKA CUHXPOHNIALINI

Xou contmenns | Olosuacine Xepasrepucraca kanecrna

0000 Q0 OTCYTCTBHE AaHHBIX O Ka4eCTBE

010 o BhiCIlice KaYeCTBO BHENIHETO HCTOYHHKA OGRIMHO COOTBETCTEYET
Pexomenpaii G.811

0100 Py KaHecTBo BHEIIHETO HCTOYHHKA, MOYKET COOTBETCTBOBAT.
Pekomenmanny G.812 T (SSU-A)

1000 0 Ka4ecTBo BHEmHEr0 HCTOYHUKS MOKET COOTBETCTBOBATD
Pekomenaaunu G.812 L (SSU-B)

1011 Ou ‘Camuait un3icuil no kauectsy ([C CLIH)

1111 [o 3anper Ha npHeM CHHXpocHrHana (Not use)

OcTanbHbIe 3HaYCHHA Pesepe

Ecnu curnan NOCTYNAECT € JIHHUK H CONEPKHT COO6L|.!CHHC ‘0 Ka4eCTBE HCTOUHHKA CHHXPOCHT -
Hana (SSM), To Ha cxeme TCC naHHOE KaUeCTBO HE OTMEUAETCS.

P€3CPBHOMy CHHXPOCHTHANTY PEKOMEHAYEeTCA NMPHCBAHBATE 3HAYEHHE O KAYECTBE UCTOUHHKA
CHHXPOHHM3AUHH XYXKE HIIH TAKOE XK€, KaK A1 OCHOBHOTO CHHXPOCHIHANa, OCHOBHOE HaMpaBleHNe
TIEPEJaYH CHrHaNla AO/DKHO HMETh KAYeCTBO HCTOYHHKA CHHXPOHH3AUHH HE XYXKE, Y4€M MOXKHO Mo~
JYYHTb B PE3EPBHOM CHHXPOCHTHANE.

TpH COCTABNIEHHN CXEM CHHXPOHH3AIIHH KaK NPABH/O HCNOAB3YIOTCA HHAEGKCH 2, 4, 8 U B OT-
DEbHBIX CAY4anx ~— 15, KOra 3T0 HMEST IPHHLUHNHATBLHOE 3HAYCHHE.
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Ecin HeoGX0MMO 0GECTIeuHBaTE YPOBEHD KauecTBA OCHOBHOTO CHTHANA HE XYXKe, YeM pe-
IEPBHOTO, KOJ COOGHICHIHT SSM MOXeT OTIHYATECA OT JeliCTBUTENLHOTO KAYECTBA HCTOYHHKA CHI-
Hala CHHXPOHU3AUHH, Ha MECTHBIX CEeTAX MHAEKC 2 O3HAYAET NPHOPHTET HCTOYHHKA MATHCTPATb-
Ho#t cetn, ecnu o CI1 CHM He mocTymaeT APYroi CHIHal O Ka4ecTBe CHHXPOHH3almi. OCTalb-
HEIC 3HAYEHHA KAYECTBA CHTHANA CUHXPOHH3ALMH PACTIPEAC/SIOTCA B COOTBETCTBHH €O CTPYKTY-
pofi ceTH (MHACKCEI 4 H 8 FOBOPAT O HANMYMU PE3SPBHBIX HCTOUHHKOB CHHXPOHH3AIMH).

Ecnn Ha ceTH ycTaHaBIHBAeTCA 0GOPYAOBAHKE, Y KOTOPOro 0GO3HAUCHHE KaYeCTBA HCTOUHH-
Ka CHHXPOCHI'HAJIA HE COOTBETCTBYET NpHBENeHHOMY B Tabn. 2.15, 1o curaanst STM-N ot sroro
obopynoBaHns HE BOMKHBI NEPEIABATS CHHXDOCHTHAN B Ipyroe oGopymosanue. Ilpu nepexaue
CHHXPOCHTHA/IA B JAHHOM CJIy4ae JOJDKHBI HCIO/B30BATECH CHHXpOCHTHANE T4-T3,

XapakTepHCTHKA H yCIOBHEIE 0G03HAUEHHS CHIHANOB, HCTIOIb3YEMBIX B CXEMaX CHHXPOHH3a-
LHH, NpeACTaBIeHs! B Tab. 2.16.

Ta6nuua 2.16. XapaKTepucTika U YCNOBHLIG 0G03HAYEHHUSA CUTHAN0B CUHXPOHN3AUNM

Nwn BapHaHTBl YCTOBHBIX

XapaKTepHCTHKA CHPHAIOB
0603navenHH CHIHAA paxTep

BryTperumit curxpocuruan, dopmupyemuit FC3, ucnomssyeMsiit

1 TO JUTA CHHXPOHHM3AIHK TepenaBaeMbix oTokoe STM-N (B cxemax TCC
HE YKa3HIBaeTCH)
2 11 CHHXpOCHTHANE], NepefaBaeMble B notoke STM-N (na cxemax TCC

MOJKT He yKaTHIBATCR)

Curaan 2048 kGHT/C, HCOONB3YEMEAH JU1% CHHXPOHM3AIMH MYJIETHIE-

3 T2 .. nexcopa CLIH. OBBIYHO NOCTYNAST OT KOMMYTAUHOHKOR CTAHUMH
(mabnon no Pekomennamin MCD-T G.703 nyskr 9.3)
4 T3 Curran 2048 kl'u va xonax myasrannexcopa CLIM wii B3T

(wabnort kMnynkcoB no Pekomennauuu MCD-T G.703 mynkr 13.3)
Curnan cumxpormsatmn 2048 k' wm 2048 k6ut/c Ha BeIxoge B3T,
5 T4 BCC 1ndposoil KOMMYTaLHOHHOI CTAHLIEH 1M MYNBTHIUIEKCOPA.
CLIH, cootBetcTRyIOmHH MaGnony Pekomermaunu MC3-T G.703
smywkTet 13.2 wk 9.2, COOTBETCTBEHHO

2048 x6uT/c, HeCYmui KOMMYTHPYEMYI0 HA(DOPMALHIO, HE PEKOMEH-
6 El o
AyeMmsii i caaxporusanun o1 CIT CLIK
2048 x6m/c, Hecylnit KOMMYTHPYEMYIO HHOOPMALIMIO H IPHIOA-
4 EUT HBIiH U CHHXPORKGANHY, corTacio G.703.9.3. dopmupyerca na E1
[TYTEM PECHHXPOHH3ALHMN cHrhasios ot CIT CLM (retiming), T.e. ¢
seixoza [ICC

KpoMme TOro, U1 BHIXOHBIX CHHXPOCHTHATIOB My.IbTHILIeKcOpoB CLIM ykassiBaeTea (pH He-
0GXOMMMOCTH) IPHOPUTET UCTOUHHKA, IPH KOTOPOM CHHXPOCHTHAN HE OTKMouaeTcs. Hanpumep,
€CcH BHIXOJHON CHHXPOCHTHAN NOMKEH OTKIIIOUATBCA TPH NMOMYIeHHH koa cooSleHns SSM co
3HaueHHAME 8 1 11, TO 3anKch BHINIAMT crieytoumM obpasom: O < 4. JlaHHble yCTaHABIMBAIOT-
€4 HEMOCPEACTBEHHO Ha BHIXOAHBIX CHHXpocurHanax. Ilocne paspaGorku ctpyxtypst TCC Brmon-
HACTCA €€ CTPYKTYPHBIil aHAJIH3, KOTOPBIH BKTIOUACT CEAyIoee:

~ NPOBEPKY UENeH CHHXPOHH3ALMM NO KPHTEPHIO MAKCHMAILHO JOMYCTHMOTO KOTHYECTBA

CETEBBIX MIEMEHTOB;
— MPOBEPKY KOIMHMECTBA MOCACHOBATENBHO CHHXPOHM3HPYeMBbIX reneparopos (B3I BCC) s
UENSIX CHHXPOHH3ALMMY,;
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— NIPOBEPKY KONMYECTBA CETEBRIX MIEMEHTOB MEXJTY MOCTE0BATENEHO CHHXPOHU3HDYEMBIMH
TEeHepaTopaMH;
— NpOBEPKY HA OTCYTCTBHAE NETEND O CHHXPOHHIAINM,
Bce ykazaHHBIE NPOBEPKH JIOTOKHEL IPOBOJMTEC € YHETOM PEKORGHIYDALHH CXEMBI CHHXPO-
HM3AIHN PK PasTHYHEIX BHAAX aBAPHIL HA CETH.

2.7.7. O6opynosaHue TCC

Ha npoekrtupyemoii cetu TCC, kpome ITIT 1 B3T, MosxeT ycTaHaBnusathes obopyaosanue M3T,
4 TakKe pa3BeTBHTEIIM H IPcOOPAl0BATENH CHHXPOCHTHANOB (MNAPATyPhl Pa3BETBACHHS CHHXPO-
cursanos APCC u npeoGpaszoBarens cursana cuuxpoausanun [1CC).

Jlomycxaetca ycTaHaBMMBATh Ha MpoekTHPYemoit cerd TCC, HE3aBHCHMO OT PETHOHATBHOTO,
JOTIONHHTENbHBIT MECTHBIH WK BeflomcTBeHH R IT3T 1nu M3U.

Ha yuacTkax uupPOBEIX ceTel, I/Ie CIOKHO MOMYHATh CHIHANE CHEXPOHH3AIMN HENOCPENCT-
BeHHO oT Ga30soi cet TCC, peKOMEH/IYeTCa yCTAHABNHBATL [IEPBHYHEIE STAIOHHEIE HCTOUHHKH
(II3H), koTOopbIe POPMUPYIOT CUHXPOCHTHAMBI ¢ TAKHMH € XapaKTepUCTHKaMy, 4To H TI3T. Dtu
HCTOMHHKH CHHXPOHH3aLHMH 1eNecoo0pasHoO MCMOMB30BaTh, HAMPHMED, Ha IH(POBLIX ceTAX ¢O
CIyTHUKOBBIMH THHUSMH TIEPEAUH.

PasBeTBUTEH CHHXPOCHTHANOB YCTAHABIHBAIOTCA, IO MEPE HEOOXOAMMOCTH, Ha HeGOMBIMIX
CETEBBIX y3/IaX WJIH Ha y3TaX, Tie PACTONAraioTcs ga onepatopa U Gonee. Ha KpYMHBIX CeTeBEIX
Y3/1aX, NPHHALIEKAUUK OIHOMY ONEPATOPY, TA€ COCPENOTOUSHBI HECKONIBKO CETEBBIX JNEMEHTOB
H naxonntesa B3T, gyuknumio passeTsienns srmoanser B3I,

Obopynosanne [ICC MokeT BXOAHTL B cocTab MyabTHIMekcopos CI CHH, a taxxke B B3I,
M3I u APCC.

2.7.8. TIpMHUMMNBI BHYTPUY3NOBOW CHHXPOHM3aUUKH

OBopyaoBanne 06beKTa JOMKHO CHHXPOHH3HPOBATECA OT OHOTO H TOFO e HCTOYHHKA CHHXPO-
HH3AIAH ¢ HCMOME30BAHUEM OCHOBHOTO HJIM PEe3ePBHOTO CHrHATA. Eciin Ha 06bexTe He ycTaHoB-
neHo otopyaosanue B3I uni M3T, 1o Bo M30exkaHue NOCIEAOBATELHOTO BKIIOYEHHS CETEBBIX
IMEMEHTOB y3Ma Ha OOBEKTe YCTAHABNMBAKT ANNAPATYPy DPasBETBICHHS CHHXPOCHTHATOB
(APCC), ecitH 370 BOIMOKHO.

JL1a cHHXpOHY3aUHH 060pY/10BaHAA 0GBEKTA PEKOMEHIYETCA HCTIONb30BaTh cHruan T4, Beute-
TeHHbil H3 NoToka STM-N, MiHYS BHYTpEHHHIT FeHepaTop MyJIBTHILIEKCOpA HIH chraan 2048 kIt
c Boixopa [TLHA.

MoaaBaTh CHPHAJE CHHXPOHH3ALHH C BEIX0Ma MynbTHIUIekcopa CLIU B KOMIIOHEHTHEIX CHI-
Hanax E1 nemonyctumo, ecii Ha aanHOM BhXoAe MymeTHmekcopa CLIU He ycTanoBNEHO ycT-
poftcTBo npeobpaszoranna curxpocuruanos ([ICC). B kpaiineM ciyuae, eclli HET APYTOH BO3MOK-
HOCTH, AONYCTEMO MOAKITIOUCHHE CUHXPOCHTHAIOB K KOHIECHTPATOPAM H NOJCTAHIIMAM, & TAKKE K
annaparype AL nenocpesicTBenHo K Bhixoaam E1 mynetunnexcopa CLIH, Munys IICC.

Mo cucremam CI1 TILIM cHHXpOCHIHANBL MOTYT NepeRaBaThest B noToke El, nocrynarouem ¢
BLIXO/IA KOMMYTALMOHHOI CTAHINK, HAH ¢ BbIXoAa T4 mynstunnexcopa CLIM, win ¢ o6opyaosa-
HuA cunxpoumsaunn (11T, B3I u T.0L), @ Takke ¢ KOMNOHEHTHOTO BbIXOIa MYbTHILIEKCOpa
CIIH, obog.yaosanHoro yerpoiicteoM TICC.

Cucrembl IILIM pekoMeHAyeTCA CHHXPOHH3UPOBATHL cHrHanami 2048 kI'u ot oGopyaoBanus
obbexTa.
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Hn nposepxy ofechieueHns CHIHATIAMU CHHXPOHH3ALNH K2X10H KOMMYTAUMOHHO! CTAHUNH
HEOGXOAMMO NMPOAHATU3HPOBATS HIMEHEHHA KondHrypauuy uenell chuxpormsauun B CLH nocne
ABapHA Ha CeTH.

TIpH HEKOTOPRIX THNAX ABAPUI KONHICCTRO TIOCIEAOBATENEHO BKTIOICHRBIX CETERBIX 3JIEMEH-
Tos CIIU B uemny CHHXPOHH3ALHA MOXET AOCTHIATh MPEAENRbHO TOMYCTHMBIX 3HAYCHUH, PH KO-
TOpBIX He MOXeT GbITh FapaHTHPOBAR RONMYCTHMEBIH A4 BXOZoB cuHxponusamuu ATC ypoBeHs
Aposkams Gazel. B TaKKX CITy4asx [e1ecoo6pasHo HiIH HIMEHHTD CTPYKTYPY LieTieii CHHXDOHH3a-
URY, HIY HCHIONB30BATH NONOMHATENbHEE B3I Ha cetn B cootseTcTsud ¢ Tabs. 2.14 u puc. 2.15.

Jina obecnedenns sxuydects cucTeMsi TCC pekOMEHAYETCA YCTaHABIHMBATE PE3CPBHBIN HC-
TOUHHK CHHXPOHHM3AUME Ha Chyvail apapuy, MPUBOAAWEI K [IOTEPE CHTHANA CHHXPOHH3AIMH OT
[3T. B KayecTBe PE3CPBHOrO HCTOUHMKA CHHXPOHH3AIMH MOXET ObTb ncmonmesosan B3D wmm
BCC y3na ¢ XapakTepuCTHKaMH, COOTBETCTBYOMEMH Pexomennammam G.812 MCO-T tun 1 [19].

Jlns onperieneHus OXHO3HAYHOCTH PeKOHGHTYpalyu MpH ABapHiHbIX CUTYaUMAX KO BCEM
I'C3 fOIDKHBI IOCTYTIATh COOGIIEHHS O KAYECTBE HCTOUHHMKA CHEXPORM3ALMH. TIDH COCTaBICHHH
CXEM CHHXPOHHM3ALHH HEOOGX0AMMO BHIOPATS STH 3HAYCHHS B COOTBETCTBHMH C Tabn. 2.15.

2.7.9. PacyeT yCTOMHMBOCTU CHHXPOHU3ALUN Y3Na KOMMYTaLuu

Jna BCC y3na KOMMYyTaOHH PACCYHTHIBACTCA MUHHMAIBHOE 3HAYCHHE TIOTIOCH! 3aXBATA H YIEPKa-
Hua. [locaennas go/mkHa GwiTh ZOCTATOYHA 1A BO3MOXKHOCTH AOAroBpeMeHHoit paGorsr ATC B
CHHXPOHHOM PEXKHME, a TaKkKe NIPH BOSHUKHOBCHHH noboit 0MHO'{H0ﬁ HEHCNPABHOCTH B LIETAX
CHHXPOHH3ALMH.

MuHHMabHOE 3HAYEHHE NONOCH CHHXPOHH3AUHH [0JDKHO 6BITH GOJBIIE MAKCHMANBHOIO
3HAYCHHA OTHOCHTEIBHOIO OTIJIOHEHHS 4aCTOThl IeHEepaTopa GoKa CHHXPOHH3AUHHU B PEXKHME
cBOOOMHBIX KOMEOaHHH Ha BETHUHHY, 3aBHCSHIYIO OT CTPYKTYPHI LeIH CHHXPOHH3ALHH H YacTOTBE
cpe3a MepelaTOYHOH XApaKTEPHCTHKA [eHEPaTopa. JTa N00aBKa BKIIOYACT OTKIOHEHHS, BHOCH-
Mble T10C/IEI0BATENIBHO CHHXPOHU3HPYEMBIMH I€HEPATOPaMH H CHCTEMAMHE NEpe/avH, Heo6x0£m-
MBI 32MaC YCTOHYMBOCTH, CBA3AHHEI C BO3MOXHBIMHE CKa4KaMH {)a3bl H3-33 aBapyil HIM PEKOH-
tburypauuﬁ CETH, 4 TaKXKe OTKIIOHEHHAMH JacTOTbE FEHEPATOPOB Ha Gosee BBICOKOM YPOBHE C€TU
npy paBoTe & PKUME YISPKAHUR.

Ha 0cHOBE paceToB Ompeaensiorea:

— NEPHOAUYHOCTD KOHTPOAS YNPABIAIOINErQ CI0Ba CHHXPOHH3HPYEMOrO reHepaTopa;

— IepHOAMYHOCTH KOPPEKTHPOBKH HACTOTHI TEHEPATOPA;

— 3HAUEHHA YMPABIAIOUIETO CNOBA TEHEPATOPA (10 BOSMOKHOCTH), NOCIE OABAEHHA KOTOPO-

O PEKOMEHAYETCS NPOBOTHTE KOPPEKIHIO.

3—1693
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OBLUME NPUHUNMNLI MOCTPOEHUA
W NMPOEKTUPOBAHUA LUDPOBDLIX

CUCTEM KOMMYTALIUA

3.1. O6o6uennan cTpykrypa LICK

Hudponas crcteMa kommyTauun (LICK) xapakTepH3yeTcs TeM, 970 ee KOMMYTALHOHHO® MOfe
KOMMYTHpPYET KaHamkl, MO KOTOPBIM HHGOpMALMa nepexaetca B nudposoM suae. OGobmennas

ctpykTypa LICK npencrapnena Ha puc. 3.1.

ABK e

-

SEm /

Va

Lkt

[ n62

MIICHn
ucn
MLCT }

aaesleast{ MUATT
— N MAC
b24
o oKe
Puc. 3.1. O6o6leHnan cTpykTypHan cxema LICK:
AB — aGoHeHTCKWi BnoK; OC  — obopyaosaHie CUTHanM3aumy;
uKkn — UMDPOBOE KOMMYTAUWOHHOE None; UAN  — undposan aGoHEHTCKan NNHUS;
cY — cUCTEMA YNpaBNeHus; UCN  — undpoBan cosguHUTENEHAA NHHNS,
VY OKC -— ycTpoiCTBO yNpaBneHua ceTolo MU — reHepaTOp TAKTOBbIX MMYNLCOB;
curHanuaaunu OKC Ne 7; BfIC  — BIOK NUHONHBIX GHIHANOB;
AAN — @HanoroRan aGOHEHTCKAA MUHKA, BMUC — 610K MHOrONACTOTHON CHIHAN3BUVK;
MAANT  — Mozysb aHanoroBbiX All; MAC  — MOaynb aKYCTUMECKIX CHTHANOB;
MUAN  — monynb uudiposbix All; ns — NUHERHE 610K

MUCN  — moaynb uncbposbix CIT;
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Abonenmexuii 6rox (AF) npennasnayeH A1 COTIACOBAHNA 3HANOTOBBIX H IHGPOBLIX aGOHEHT-
CKHX MAHHT ¢ KOMMYTAUMOHHEIM MOEM CTAHIMI NOCPSTICTEOM MOJYMelf AHANOTOBHIX ¥ MHQPOBHIX
aBOHEHTCKHX KOMIUIEKTOB COOTBETCTBEHHO.

AGOHEHTCKHE GIOKH MOTYT PACTIONIATATECA Ha TEPPHTOPHH CAMOii CTAHIIMA GO Ha HEKOTOPOM
paccrosnmm o ree. Cxema noaxovenns aGonentcknx 6okos k LKIT npusenena #a puc. 3.2

A
—
i Fee—e—e—e
o AB WMKM
| REAS D,
A
—
I
: KUK
an | i
A | VKM
N ]
]

Puc. 3.2. Cxema Brmiousnns AB k LIKI

AGOHEHTCKHE GNOKH, PACNOMOKEHHBIE HA YAATEHHH OT OCHOBHOU ATC, Ha3HIBAIOT 8bIHOCHEL-
u. BoiHOC aBOHEHTCKUX GIIOKOB OT OI'leHOﬁ CTaHIHH MO3BONAET CTPOUTH Gonee ruﬁl(ylo CeTh, CO-
Kpawaet o6imy1o MPOTHKEHHOCTE AGOHSHTCKHX NMHAI M YMEHbIIAeT 3aTPaThl Ha YIPARICHHE U 06-
cayxueatue. BusocHnie AB cessbpatores ¢ IKIT cranmaun no MIT co ckopoctsio 2048 x6ur/c.
Cranumonssie AB i Gonee 3KOHOMHYHOTO HCTIONB3OBAHHA THHEHHEIX PeCYPCOB MOrYT BKIIO-
yatked B LIKIT craHiim no THHESM co cKOpocThio 4096-8192 kGut/c.

OcuoBHBe PyHKINM aGOHSHTCKOTO GroKa:

— aHaTloroBo-MPporoe rpeoSpasoranne (ALIT) n urdpo-aHanorosoe npeobpasosanue (LIAIT)

(B cyyae HOAKMIOMEHHA AHANOrOBHIX AJT);
- peanzawns dyHkuuit BORSCHT', koTophie BROMHAIOTCH B aBOHEHTCKOM KOMIIEKTe (AK)
AHANOTOBBIX AHHHIH;

— nogmoueHne abonenTekux muuuii K TLT, BoHoYeHHEIM B LA(POBOE KOMMYTALHOHHOE 110~

ne (LK) cranuun;

— MYISTUILICKCUPOBAHUE UM KORUCHTPAIMA AGOHEHTCKON HArPY3KH;

— peanmsanis qydkumMit nuseiiHoro okonyanus LT uudpospix aboneHrckux nuaMii 6asoBoro

noctyna ISDN,

Koohpunment xonuenTpanmn Ab onpenenserca no hopmyse

@3.1)

rie N; — 4ncno aGoHEHTCKHX HHUI PasMHYHbIX KATeropu, BKmodaeMelx B Ab; V — ducno xa-
BaibHeIX HHTepBanos B MIKM-TpakTax, ¢ nomompio kotopeix AB noakmouaerca k LIKIT. O6bruno
HCTIONb3YIOT KORIEHTpaumio 6:1 wim 8:1.

Jlns peannzanyy nepevncaeH X GyHKumi AB KOMIIeKTyeTCs MOAYNIAMY aHAOrOBEIX M MU~
POBLIX AGOHEHTCKHX JHHHH.

. C

" B (Battery feed) — 3nexrpomsanuie a00HEHTCKOro Tephiiaa; O (Over voliage) — 3amuTa of nepenanpaxesini Ha AJL;
R (Ringing) — nocsinka benosa; S (Supervision) — KokTpoms cocTomua mnciida All; C (Coding) — komiposanc;
H (Hybrid) — mueperiniansan cuctema; T (Testing) — Tecrupopaue AJl

30
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Mooyre ananozosvix abonenmexux munuii (MAAJT) upennasnaden ANA TOTKIOYEHHA K CTAHUMM
ananorobeix AJl 4 BHITONHSET CNIEMYIOIME OCHOBHBIE (Y HKIHU:

— aHanorounpoeoe 1 Hppoananorosoe NpeoSpasosanye;

~ KOHUEHTPALKs HArPY3KH;

- noaxmoyenne k HKM-tpakTy;

— dynxusn BORSCHT.

Mooyae yudpposeix atonenmeiux nunii (MIJAJT) oBecnieunpaeT NOAKTIOYCHHE K CTAHIME WH-
posuix AJI cetn ISDN ¢ nomoutsio Gasoeoro nocTyna 2B+D. JIpa kaHana B HCIIONB3YIOTCS 1A fle-
penayH TIONL30BATENLCKON HHPOPMALIMH CO CKOPOETH 64 KOUT/C KakARH. Ofun kanan D co cxopo-
CTbiO IepeaayH 16 KGHT/c — /U9 CUTHANH3ALEH B BIJE [1AKETOB CHTHATBHBIX COOBHICHHIL.

K dynxumam MLAJT otHocsATCH:

— Bpemenude paznenesue xananos B u D;

~ npeo0pa3oBaHHe JBOMYHOTO KOAA B YETBEPHUHEIT THASHERIT kol 2B1Q;

~ 1peolpasoBaHHe ABYXNMPOBOJHOTO TPAKTA B YETHIPEXTPOXOHBIH;

— offbeAMHEHUE HECKONBKHX [ KaHANOB B OJMH MIOTOK CO CKOPOCTREO 2048 KBHT/C.

Juneinorti 6aox (JIBF) obpasyer unTepdeiic MeKIy aHATOTOBBIM HIH [HQPOBEIM OKPYXEHHEM
CTaHUMH 1 HAGPOBLIM KOMMYTALHOHHEIM ToeM. Hcnone3yercss 1S BKMOUEHHA B CTAHLMIO pas-
muneix THRoB CJ1 M nuHMi Roctyna ISDN Ma nepeuuHoM ckopoctd mocpenctsoM MLICH
MACIJI. Kpome Toro, CIyXHT Al HOAKIIOUEHHA ceTell NepeaayH JaHHBIX M PEallH3aliH JOTOTHH-
TEABHBIX YCIYT.

Modyme yudppoerix coeounumenvrerx aunutt (MIJCJT) 5e0GXoqMM MUI2 NOAKMIOUEHHS K CTAHLMH
undpoebix CJI 4 aunmii ISDN neppyunoro nocryna PRI BeinonnaeT ¢yukimn nepenaun cnyxes-
HOI M nonk30BaTenscKOl MHGOPMALIIH, A TAKKE COTMACOBAHHS BXOMIMMX M UCXOLAUIMX NOTOKOB
€O CKOPOCTAMH KOMMYTALHH B KOMMYTAUHOHHOM TO1€ (MY/IBTHIUICKCHPOBAHHE H NEMY/TTHIVIEK-
CHPOBaHHE).

B copemensbix LICK §oybmiolt eMKOCTH MOYNH aHATIOTOBLIX COSANKUTENBHBIX THHMH Kak
IpaBHAO OTCYTCTBYIOT. Hampasienns OT aHAIOrOBEIX CTAaHUMIE 0GOPYAYIOTCS UHPPOBEIMH CHC-
TemaMy nepefaun. B GonpmmHcTBe ciyuaes B coctas JIB BXOZUT ofopydosanue cuznarusayuy
(OC), cocrap KOTOPOTO ONPENENAETCA MEPenaBaeMbiMH CHTHATAMH MEXTY 0GOpynoBaHMEM
B3anmoceazanHbX ATC u cnocofom uX nepenayn Ha y4acTkax ceTH. OC BHIIONHACT QYHKIHH
npueMa H Tiepeladil CHTHATIOR YNpaBIeHna U B3aumoaciicteusa (CYB) mexny neyma ATC.

PaGora undposrix ATC 0cHOBAHA HA HCNOIL30BAHMH JBYX THIOB CHTHANOB: THHEHHBIX H Map-
wpyTnzauni. JInHeiHEe CHIHANE 0GecneyHBaloT NEepexofl OT OHOH (a3kl 0GCNYKUBAHUA BHIZOBA
K Apyroii (3aHsThe, 0T60M, nonTRepxacHNE, pazbeanneHne). CHTHAIR MapHIPYTH3aLHH (4CTO Ha-
3BIBACMBIE PETHICTPOBLIMH) O0ECHICUHBAIOT MAPIIPYTHIAMUIO BHI30BOB K BKITIOUAIT BCE HH(OpMA-
UYOHHBIE CUFHAaNE (Uu$pE HOMEpPa, 3anpoc UA(P HOMEepa H IpYyras JOMONHHTENbHAs HHbOpMA-
uns). B coctas OC MoryT sxoauth 610k Munerrolt curnanusawny (BJIC), 6nox mMuorosactoTHol
cursamuzauuu (BMUC) u Mozynb axycTudeckux curaanos (MAC).

Brox nunetinoti cuzhanusayun (BJIC) aBnseTcs ONOKOM CHTHANH3ALMA 1O BBIAGACHHOMY CHI-
HanskoMy kadany (BCK). llpessasnaded A UpHEMA H EPENAUH BCEX THHEHHBIX CHIHAMOR, Epe-
JaBaeMBIX O 16-My KaHantbeoMY HBTepsary HKM-Tpakra npu curHamusamns 2BCK. Kpome mi-
HeHHBIX CHIHAOB, HHOTA NEPEAacT YaCTh CHIHANOB MapIIPYTH3aLMH NCKAZHBIM KOZOM — IpH
cra3H uHpposoii ATC ¢ mexapHo-maroBol craHumeil. [Ins npueMa/mepenaun HudopMaumn mon-
KiIouaeTes Kk 16-M KaHaIBHBIM HHTepBataM MKM-TpakroB uepes MONYNOCTOSHHOE COCQHHEHUE B
KOMMYTAUHOHHOM TIONIE.

Brox muozovacmommoli cuenanuzayuu (BMYC) CIyXuT 019 NPHEMA PETHCTPOBHIX CHIHATOB
MHOFOYACTOTHON CHFHANM3ALMH. MHOrOYACTOTHBIE CHIHANb! [IEPEIAOTCA MO PASTOBOPHEIM IETAM.
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Tonknouenne BMUC yepes KOMMYTANHOHHOE NOE K PA3TOBOPHBLIM KAHANLHBIM HHTEPBATAM Bhbl-
NONHACTCA CHCTEMOI! YNPARICHHA TONBKO HA BPEMA, HEOOXOAHMOE /1A NEPENIaUN # [IPHEMA MHOTO-
4acTOTHBIX curuanos. Ioaxmoeuenne BMUC k uudposomy kommyTammonHomy nomo (LKIT) ocy-
wectBigerca no seiaenensoi HKM-mnann. Coeaunenne B HKIT onepatusHoe (Ha BpeMs ofMena
MHOTOUACTOTHBIMH CHTHATIAMH).

Modyns axycmuueckux cuenanos (MAC) NepesiacT aKycTHYECKHE CHTHATE! aGOHEHTaM ¢ TIOMO-
mblo NEPOBOTO reHepaTOpa TOHATLHBIX CHTHANOB, Biulodaemoro B LIKII uepes peiieneHHyio
HKM-munnio.

Ljugpposoe kommymayuonnoe none (L{KIT) BnonnseT QYHKINH KOMMYTALIMH COSAHHEHIH pa3-
JHYHBIX BUIOB, TAKHX Kak:

— KOMMYTAIHA PasTOBOPHLIX COSAMHEHHUIT B IdpoBoM BHIE;

— KOMMYTAUHS! MEXTIPOLECCOPHBIX COSTIHHERMI;

— KOMMYTAUUS TOHANLHBIX CUTHATIOB.

B OCHOBHOM HCNONB3YIOTCA MPAKTHYCCKH HEGIOKMPYIOUIHE NOTHOROCTYNHBIE MHOTO3BCHHBIS
cxems! LIKTL. [ina nanexksoctt LIKIT ayGaupyerc (MMeeTcs Ba HE3aBHCHMBIX ciod). B coBpemen-
HbIX undpoBrX ATC HMeeT MeCTo BpeMeHHAA H POCTpaHCTBeH A koMMyTaums (B u IT). Kak npa-
BIUIO, HE MPUMEHACTCA GoNiee JIBYX 3BCHBCB BPEMEHHON KOMMYTAUHH, 3 MEKIY ITHMH 3BEHBAMH
PACTIONAracTCs HECKONBKO 3BEHBECR NIPOCTPAHCTBEHHOMN KOMMYTauHH. Mexay aGOHEHTaMIT B KOMMY-
TALHOHHOM OJE BCErAa YCTAHABNMBAETCA BA HE3ABHCHMBIX NyTH — B NPAMOM H OGPaTHOM Ha-
TpaBNCHUAX.

Cucmema ynpaerenua (CV) TpeaHasHaYena Als YIPABICHHSA BCEMH NPOLECCAMH 0GCTYXHBa-
HHA BBI30BOB. B 1dporrix ATC Bee AeHCTBHA YIPABIAIOMUX YCTPOHCTB 3apaHee ONpeAeHeHbt ai-
FOPHTMOM (MporpaMmoi) nx GyHKUMOHHpoBaHHS. [IporpaMMBl XpaHATCA B NAMATH YMPABIAIOMIIX
yetpoiicTs.

TpH 061y KHBaHHH Bb30Ba CY BBIIONHACT TPH [IABHBIX QYHKLNH:

— apnemM #HGOPMALHU (HAIIPUMED, O MIOCTYIVIEHHA BEI30BA, HAGOPE HOMEPA, OTBETe aboHeHTa,

ot6oe 1 ap.);

- 00paGoTKa MHGOPMALIH (AHANH3 HOCTYIHBILHX CHIHAIOB, NOHCK CBOGOHBIX COCAMHHTENE-

ubix nyTed B LIKII, BRIpaboTKa ynpaBnaiomux KOMaHi U Ap.);

— BBlAaYa HHGOpMANWH (BBTAYA YMPABIAIONNX KOMAHI B MOAYIH M yhpasieHue paGoroi

LKIT).

B LICK HCMIonb3yeTcs TpH BUAA CTPYKTYP CHCTEMBI YIPABIERIA: N

~ LEHTPANM30BAKHAS;

— HepapXHUEcKas;

— NIeNEeHTPaNU3oBaHKas (PACTIpeNieNieHHas).

Kpome ocHOBHMIX (yHKIHI Mo 0GCTy)uBaHHIO BH30BoB, CY npenoctapnser abOHEHTaM Ho-
[OMHUTEbHbIE BUAEL 0GcnyskuBanua (JJBO), a Takke BCIOMOraTeAbHEE QYHKINH (KOHTpoms paGo-
TOCTIOCOGHOCTH, RHATHOCTHKA 0GOPYNOBAHHS U AP.).

Vnpasnsouee yempoiicmeo obwexananeoil cuznamsayuu OKC M 7 (VY OKC) npeanasHave-
HO 047 YNPABNEKUS CETHIO CHIHANM3ALMM [10 OGIEMY KAHATY CHIHATM3ALHU H 06OpyAOBaHO crie-
UHATBHBIM YNPABIAIIIEM YCTPORCTBOM, KOTOPOE BEIIONHACT POllb TPAH3HTHOTO Y3/1a HIIH OKOHEH-
HOTO MYHKTA CHTHATBHOTO TpadiKa,

Tenepamop maxmoswix umnyaecos (I'TH) neoGxomum a1s BIpaGOTKH CETKH YacTOT A CHH-
XPOHH3aUMH PaboTh BeeX GIoKOB CTAHIMH. C 3Tol IIeNBIO BCE CTAHLIMH, BKIIOYCHHBIC B WHGPOBYIO
CeTh, IOIDKHEI OGECIIeUHBATECA TAKTOBBIMHI HMIYThCAMH C BEICOKOH CTENCHBIO HANEAKHOCTH H CO-
IIACOBAHHOCTH,

TaxTOBEIE MMDYILCE], TeHEPUPYEMBIC B XaXIoM Gnoxe oGopyIoBaHAA, CHHXPOHHIUPYIOT 06~
MeR Hudopmaleii Ha TPEX yPOBHAX:
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— BHYTpH caMoro Gi1oka oSopyaosanus ATC;

— Mexay 61oxkamu 0GopynoBaHHa onHOI AT

— Mexay pasnnuaeiMH ATC.

MexayHaponnslit 06men nudposoil HEopMalHel HyXAAETCA B BEICOKOH CTENEHH TOTHOCTH M
HaAEKHOCTH. l]!lﬂ 3TOro0 OMOPHBIC YACTOThI AOMKHBI BEIBOOHTBCA U3 aTOMHBIX 3TANOHOB 4aCTOTH H
TOAABATLCA Ha MexkayHaponHele ATC, paBoTaiowmue Kak BeaylIHe.

3.2. MNepeyeHb 0CHOBHbLIX XapakTepucTuku LICK

Xapakrepusosats LICK MosHo pasHoobpasHeiMu nokasatenamu. [lin yno6orea ananusa [23] npen-
Jaraerca OSBC,C(HHHTB HX B [ATH 'PYMNIT:

1) cetesie;

2) CepBUCHEIC;

3) annaparusie;

4) AporpaMMHbIE;

5) SKCTUTyaTaLOHHEIE.

Cemegbvie nokasamen OTPaXarT BHEIIHHE XAPAKTEPHCTHKH CHCTEMBI, e¢ I'HSKDCTL, BO3MOX-
HOCTb MPUMEHEHHS Ha CeTAX PA3HONO Ha3HAUCHNA, EMKOCTH M CTPYKTYphl. OHM IIOKA3BIBAIOT, Ha-
CKOMIBKO IIOJIHO H KaKHMH CPEACTBAMH YAOBNETBOPSIOTCA TPeGOBAHHS CETH IPH €€ CO3AAHHH, pas-
BUTHH MIH PEKOHCTPYKUMA Ra Gaze konkpersod LICK. DTu mokaszaTean AOMKHbLI HHTEPECOBATH
OIICPATOPOB CBA3U B NICPBYIO Ouepe/b, NOCKOIBKY BAKAIOT Ha CTOMMOCTE MOCTPOSHUA U Npeobpazo-
BaHHA CETH.

Cepeucwe hokazameAu OTIPEACNIOT KAYECTBO H NIEPEUCHDb BCEX NMPEOCTABIAEMbIX aboHeHTaM
YCIIYT, HauMHAs ¢ TeNehOHHON CBAIN ¥ 3aKAHIKBAA BOIMOIKHOCTSHIO BHIXONA B LIHTEpHET, HHTeMICK-
TYanbHYIO CETh, CETh NMepesiaull AaHHEIX H T. I JTH [OKA3aTENH OLEHHBAIOT NPOTHOSUPYEMBIE [0~
X0Abl OTIEPAaTOPOB CBA3H.

Annapammsie noxasamenn XapakTepu3yIOT HEIOCPEACTBEHHO 0GOPYAOBAHAE M CHCTEMY YTIpaB-
nexitst LICK, MX apXUTEKTYPY H COCTAB, SICMEHTHYIO a3y, MPOH3BONHTEIBLHOCTS IPOLECCOPOB, HX
B3AHMOCBA3b, CTPYKTYPY H [1apaMeTPsl KOMMYTallHOHHOTO noast. Ouu onpenenaior crouMocts LICK
M HAZEKHOCTh €€ HYHKUMOHHPOBAHHS.

Ilpozpammupie nokasamenu OTMCEIBAIOT Nporpammuoe obecrievenue LICK, ero apxutexTypy u
BO3MOXHOCTH, A3BIK MPOrpaMMHPOBABHA. CoBMecTHO ¢ AMMNAapATHLIMH MOKA3aTeNAMH OHH Ha OCHO-
se pansoit LICK ofecneunBaioT peanusalHio CeTeBbIX, CEPBUCHBIX H 3KCIUIYaTaUMOHHBIX MOKA3aTe-
neit.

Oxcnayamayuonnsie noxasament OTPAXAKT YIOGCTBO BHIOTHEHHA NPEAYCMOTPERHBIX OpoLe-
JYp SKCIIYATalMH U Texurueckoro obcnyxneanus LICK, riy6uHy H monHOTY RelicTByoIelt auar-
HOCTHKH, 06beM cOBHUpaeMBIX CTATHCTUYECKHX JAHHBIX O KAYeCTBe paGoThl CTAHIHH. ONpeaensoT
CTOHMOCTS DKCIUTYaTalMl ¥ Texmmyeckoro obcnyxubatns LICK n tpeGosanus Kk xsamidmkamn
TiepcoHaNa CTaHuuA (y3na).

T'nasupvu noxasatensmu LICK SBAAIOTCA cETEBbIE, K KOTOPBIM MOXHO OTHECTH CIEAYIOIMIME:

1. Buont cemeit, na xomopwix modcem npumenimucs obopydosanue LJCK. Cuctembl ynupep-
CalbHOTO HA3HAMEHHA HCNIONB3YIOTCA KaK HAa MECTHBIX (TOPOJICKHX, CENbCKUX, BEOMCTBEHHBIX), TaK
H H4 BHYTPH30HOBBIX, MEXAYTOPOAHBIX H MEXIYHAPOJHEIX, & TAKXKE HA HHTEIVICKTYAlIbHBIX H COTO-
BBIX CeTAX. CHCTEMBI OTPAHHUEHHOTO HASHAYEHAS PHMEHAKOTCA HA CETAX ONHOTO, ABYX, PEXE TPEX
BHIOB.
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2. Tunst cmanyutl u Y3106, KOMOPble MOXCKO co30amb u3 obopydosasus IJCK. Kaxaomy By
CETH COOTBETCTBYIOT CBOH THITEI CTAHIMI H y3MOB. JUI MECTHOI CETH — 3TO OKOHEHEBIE, ONOPHBIE,
TPAH3UTHBIC H ONOPHO-TPAHIUTHYIE CTAHLKH, TPAHIUTHHIE Y3/IBI H IOACTAHIMH, ATIS BHYTPH3OHO-
BOli — BHYTPH3OHOBHIE y3IIEL, LTS MEXKAYTOPOAHOM — MEXAYTOPOMHbIE CTAHIMH ¥ Y3/IB, [UTS Me-
HKAYHAPOAHON — MEXYHAPOIHEIE LEHTPE! KoMMYyTaunk. COOTBETCTBEHHO /1A COTOBOM CeTh He-
06X0AMMBI IGHTPBI KOMMYTALMH MOABWKHON ¢BA3H (MSC), Ui HHTEINEKTYaIbHOH — Y3716l KOM-
MyTauny yenyr SSP  ynpaenenus yenyramu SCP, ana B3aMMOACHCTBHA CO CleLUaIH3HpPOBAH-
HBIMH CETAMM T€pelavH JaHHBIX (C KOMMyTalUHEH KaHaNOB HIH NAKETOB) H ¢ JIOKANBHBIMH BBI-
UHCHTENBHBIMY CETAMHU HCIONB3YIOT ILmko3oBrie cranmun (LIC). YrusepcansHble LICK kak npa-
BHJIO OXBATHIBAKOT BECH AHANA30H OGBCKTOB KOMMYTALHY OGCHYKHBASMOTO BILIA CETH.

3. Hauanbnan u KOHEwHAR eMKOCTb CIIaHYMY U Waz ee HapauusanuA. TIo HUM CTaHIHM cyne-
CTBEHHO Pa3iMyaloTed, mockonbky ofuH L[CK paspaboTansl mig cIpaH ¢ Gonbuioli tenedosHol
TUIOTHOCTBIO, & APYTHE — ¢ MATOH MM cpemei. s ceTeR pasHOro BHAS (TOPOACKHX, CENBCKHX,
BEAOMCTBEHHBIX) TAK)KE HEOOXOAMME! CTAHIMHU € PA3HBIMK 3HAUCHHAMU STHX Mapametpos. Tlpn xa-
PAKTEPHCTHKE ONIOPHOMN CTAHLMH TAKHE [IAPAMETPhI OGBIMHO NPHBOMITCS PA3AETBHO ULt COBCTBEH-
HO¥ M COBOKYNHOM (C YYETOM BCEX BKIIOUSHHBIX B Hee NOACTaHIMIT) eMKOCTeH.

4. Munumanonvitt 06vem 06opyoosanus, neobxodumelii a cmanyun wayanenoti emxocmy, Ilo
9TOMY NOKA3aTE/I0 Pa3jIHuHe CTAHUHI BECbMa CYLIECTBEHHO. Y OJIHHX Takoe 060pYN0BAHHE MOXET
3aHATH MONCTONKH, & Y APYTHX — HECKOIBKO CTOEK, XOTs HX HaualbHble eMKOCTH MOTYT GbITh J0C-
TAaTOUHO GIH3KH.

5. fIpeoGipasosanite 00H020 MuNa Carnyu 8 Opy20t ¢ BORLULIMU CEMEBLIMU BOIMONCHOCTIAMU.
Hanpumep, OKOHEYHYI0 CTAHITHIO MOJKHO TPAHCGHOPMAPOBATS B TPAHIUTHYIO WM ONOPHO-TPAHIHT-
Ay, Heo6x0muMMOCTh Takoro npeofpa3soBaHks 4acTo BOSHHKAET Ha ceTH, oaHako He see LICK o6-
NANAKT AOCTATOUHO THOKOH CTPYKTYpOH, I03TOMY He BCEraa NONOGHYIO ONEPALIMIO YIACTCA NErKo
BHIIONMHKTS. FIHOT/a IpONIe IOCTPOHTH HOBYIO CTAHIMIO TpeGyeMoro BHia, YeM nepeofopyaosars
JEHCTBYIOMYIO.

6. Hanuuue & cocmase L{CK nodcmanyuii (ITC) Gonvuiois, cpedweii u manoi emxocmu. B cocrap
LCK MOXeT BXOAUTE Gonblioil HaGop MOACTAHLIMI, TOCKONBKY MECTHBIE CETH HMEIOT pasHBIe Tene-
$OHHYIO IUIOTHOCTE H KOHIeHTpalute aboneHTcknx rpynn. Oanako Berpesatores LICK ¢ eaunct-
BeHHoI TIC $pHKCHPOBAHHOH eMKOCTH.

7. Hauanenas u xoneunas emxocme kawcdoeo muna IC u wae ee napayusanua. Jna kaxmoro
THIIA TIOCTAHUHA MOXET GHITB HECKOIbKO rpafalliii eMKocTell ¢ IMGKHM TepexonoM OT OIHOM K
Apyro.

8. Boamooicnocms npeobpazosanus nodcmarytiu 6oabwol unu cpeoneti eMKOCIY 6 OKOHEYHYIo
(OC), onopmyio (OTIC) unu onopuo-mpansumuyio (OITC) cmantyuro. HeoGX0AUMOCTb B 3TOM BO3-
HUKAeT IOBOALHO YaCTO, HO NETKO peanusyeTca Tobko B Hekotopeix LICK. Opnako cymecTayroT
LCK, BbIHOCHOE aGOHEHTCKOE 0BOPYNOBAHHE KOTOPBIX HE MOXKET CITYXKHTh OCHOBON mus Gyayuieh
CTaHIKH; €ro MPAIETCA IeMOHTUPOBATH MOCNE BBOAA HOBOH CTAHLHH.

9. Kommymayuonneie ¢ozmoxcnocmu I1C. TlopcTanuun cpeaneii n Gonbmoii emxoctr (1000-
20000 AJI) MOryT HMETh BHYTPEHHIOK CBA3b H HECKONbKO BHCIIHMX HANpaBleHMH MIA Hemo-
CPEACTBEHHON CBA3H ¢ cocenuMu cTanuuamu. OmHako cymecteyloT LICK, rae gaxe B KPYIHEIX
TIC oTcyTCTBYET HE TONBKO BHELIHAA, HO H BHYTPEHHAA cBa3b. B nekoroprix I1C, coGHpacMbix u3
HECKOIBKHX aGOHEHTCKUX MOAY/IEH, €CTh BHYTPUMOAYIIbHAS CBA3b, HO HET MEXMOAYIHHOH.

10. Hauanenasn u xonewnas emxocmy mpansumuozo yana (TV) u wae ee napawusanus. Tlo-
ckonbxy oHi LICK paspaGatmBanics 411 paGoTl, B [IEPBYIO 0Yepedb, Ha KPYNHBIX CETAX, @ ApY-
CHE — HA CETSX CPEJIHENT I MAJOH eMKOCTH, TO I10 €MKOCTHBIM NaDaAMETPaM HX Y3kl MOTYT Cy-
WECTBEHHO pasnu4aThes. B cocrase HekoToprix LICK umerotca neckoapko TV pasuoit emxoctH,
NpeAHa3HAYEHHbIE [UIA CETEH PA3HON BETMUHHEL
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11. Bosmoorcnocme npeobpasosarnun TY nymem coomsememeyioujezo S0060py0osanus 8 mpan-
sumnyto (TC) unu 6 onopro-mpansumuyio (OITC) cmanyuo. Bo muornx LICK 310 npeoBpasosa-
HHE 3aTPY/IHEHHIT HE BHIBIBACT.

12. Budvr aborenmckux yempoicme, Komopbie MONCHO NOOKMOYHMb K CHAHYUY uilt K HOO-
cmanyuit, Kpome aunanorossix (ATA) u uudpponsx (I{TA) TeneGoHHLIX annapaTos OKHA OHMTH
BO3MOKHOCTh noaxmoueHua K OTIC (TIC) scex nefictsytoumx Ha ['TC TUoB TakcoOMOHOB (MECTHBIX,
MEX/YTOPOIHEIX, YHHBEPCATBHEIX), CHCTEM TapHdHKkaiin, dakcumiIbex annaparos, [IK ¢ mMoze-
MOM M ABYXTipoBOZAHEIX CJI OT ManklX BEAOMCTBEHHBIX CTaKlkii (10 200 HOMEPOB) ¢ VIPAMBIM Habo-
POM BHYTPEHHETO H BHEIIHEro ROMepoB v Ge3 Hero. JIOJAHO NpeRyCMATPHBATHCA YHHBEPCATLHOS
TOKIIOYEHNE AHATIOTOBBIX ATITAPATOB: ¢ HMITYALCHBIM U C YACTOTHBIM HaGOPOM HOMepa.

13. Hamrwue 6asosozo (BRA) u nepsuunozo (PRA) docmyna ¥ cemu ISDN. Cnenyer 3aMeTuts,
4o Gasosuiif pocryn ISDN -— yike yCrapesulas ¥ 20BONLHO ZOPOras uHGOPMAUHOHHAN YCIIyra.
OHa nmpaKTHUeCKH He MCMONb3yeTcs. CerofiHs 3Ta TeXHONOIHS [PUMEHSETCA, IaBHLM 0GpazoM,
KaK CKOPOCTHOH AocTyn B MuTepHeT (64 mwiu 128 xkGur/c). [linpoxoe pacnpocTpaHeHHe yCRyri MO-
JKET MPUBECTH K NEPETPY3Ke NHDPOBLIX TeNeOHHEIX CTAHIMH, NOCKONBKY NPAKTHYECKH BO BCEX
LICK na oy uudposyio AJl (aBa B-kaHana) nmpefycMOTpeHa Harpyska eero 0,1 Dpn. Joctyn 8
HHTepHET MOXHO 0GECIICUHBATD, MUHYS CTAHLIAIO H NPHMEHAA 1S STOFO BHICOKOCKOPOCTHEIE MO-
aemer XDSL. Tlepeuunnii noctyn ISDN peanbHo HCTIONB3YeTCS Ha CETAX A MOAKTIOYEHHS HA(PO-
BEIX BEJIOMCTBEHHEIX CTAHIMH, NPKYSM HE3ABHCHMO OT HANHUAS Y HuX 6a30BOre aoctyna. Okako
Ha CMEHY eMy Yike NIpHILen yHuBepcanbHeli npotokon QSIG, cosnaHHEI Ha OCHOBE CHTHANHALMR
EDSS1.

14. Hamuuue wupoxononocrozo abonenmexoeo docmyna e Humepnem u x cemu nepedauu dan-
Hbex. B MIPOBMMYTHIX CHCTEMAX TOT AOCTYN 00ECMEYHBAETCH ¢ TIOMOMIBIO BCTPOSHHEIX MOJEMOB
THna XDSL (ADSL, UDSL, IDSL, SHDSL # ap.).

15. Cnocob docmyna abonenmos L{CK & Humepuem. LICK MOXHC OPraHH30BATh BEIXOZ 60~
HEATOB BO BCeMHPHYIO CeTh PasNMUHBIMU ¢oco0aMu: Yepes BeTpoekuble Mopempl XDSL, Sazospsit
Mau nepsuuHsIi Aoctyn ISDN, a Tarske Moziem 1 aHanorosyio AJl B pexume dial-up. 3T0T nokasa-
Te/lb TECHO CBA3AH C ABYMSA TPeABITYIHMH.

16. Hamyue yughpossix u ananozoswix cmvixos ona nodxwouenus CJI pasauunozo euda. Jna
noakmouenua undporsx CJT HEOGXOMMM, KaK MUNHMYM, CTHK A (nitepdeiic E1), anarorosex CJT
~— ¢rhik Cl (4eTRIpEXNPOBOANBIR 1A YRIOTHEHHBIX CJI ¢ HACTOTHBIM PA3NENCHUEM KaHANOB) M
crsix C2 (asyxnpopoaublii 1as puznveckux CJI).

17. Hepeyent ucnonosyeMpix NEKMPUNecKux ¥ onmuveckux unmeppeiicos. CUCTEMES NOCTEA-
BHX Pa3paGoToK HapAAy C TPAZHIUHOMHBIM 3EKTpHueCKHM HHTepdeiicom E1 BKMOYaoT BCTPOCH-
Helli 3nekTpudecknit nurepdeiic Ethernet (10/100 M6HT/C) 0/t AOAKMIOUEHHS K CeTH Mepeiadh
JAHHBIX W PasiMYHbie BCTPOCHHEIE ONTHueckue MHTepdelich. K Hum otHocares: E2, momkmo-
uaeMblit K onTHueckoit cett MudposbiX CJI; ATM-155 — & nakeTHON ceTi o0IMEro NoNL30BAHMS;
STMI (155 M6nt/c) — k TpaHcnoprHoii cet ¥ 1GE (1GB Ethernet) — k ceTH nepeaaus AaHHbIX.
Tlepeuncneribie HHTEPHEHCE MOTYT HCTIONB3OBATECS KaK [NIA OPTaHH3AIHA MEXCTAHUHOHHON CBS-
3H, TaK M JUs IPENOCTABNEHNS aGOHEHTAM HETIOCPENCTBEHHOTO IOCTYNA K MAKSTHBIM CETAM H CETAM
nepesayn TaHHbIX.

18. Cucmemsr cuznanusayuy, ucnonb3yemovie 0% ces3u ¢ dpyaumu cmaryuamu. Lindpossie cnc-
TEMB! CHTHATH3alK ofasatenHbl s JioGoit LICK: OKC Ne 7, oTeuecTBeMHas CHTHATHIALUA
(2BCK+MUK), dacro naspeacman R1,5 (0OMEH JMHEHHBIMU CHTHANAMH WO ABYM BEIICTCHHBIM
CHTHATIBHBIM KaHA/aM, a YNPaBNSIOUMH CHTHAIAMH MHOFOYacTOTHBIM kK040M MUK «2 13 6» B pe-
YEBOM KaHae), eponeiickas curHamnsamus EDSS1 u oreuecteeHHas ZBCK (00MeH nuHEHHEMH H
YUPABTAIOMMH CHIHAIAMH ISKATHEIM KOJOM MO JIBYM BEIICTCHHBIM CUTHANEHEIM KaHanam). Jins
CBA3M C UHQPOBLIMH BEAOMCTBEHHBIMH CTAHIMAMH H KOPNOPATHBHBIMH CETAMH HACTO HCTIOMB3YeT-
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cx curnanusauns QSIG. Ona asanoroserx CJI ofMeH MHHSHHLIMH M JEKaAHBIMH YIIPABIAOLIHMH
CHIHATIAMH 00ECTIEYHBAETCS, CH nHANA ~—— (uznueckad (PCJT), TO NOCHIKAMH IOCTOSHHOTO TOKa, &
ecnm ynioTHerHad ¢ nomouwio CIT ¢ yacToTHEM pasnenendeM kananos (UPK) — vacToTHEIME nO-
CHUIKAMH B BBIIENEHHOM CHTHANBHOM KaHAane Ha “actote 3825 I (0MHOHACTOTHAS BHEMONOCHA)
HIH B BRYTPHIIOIOCHOM CHTHANEHOM KaHAE Ha uactoTe 2600 I'll (ONHOYACTOTHAS BHYTPHIONOC-
Had). Bo BCex clTydafx And Mepenaud YNpapMsIoUIHX CHTHANOB HAPALY ¢ NCKAAHBIM KOXOM MOXET
Acnonp30BaTECA Takoke MUK «2 13 6».

19. Bogmoncnocmu obopyoosanus LICK no obcnywcusanuio cemu OKC Ne 7. MakcnmanbHoe
KONHYECTBO TMOAKMIOYACMEIX K CHTHATSHOMY IYHKTY CHTHANBHBIX 3BeHECB (SL), MakcHMankHOe
HHCNO BEIGHPAEMBIX NPH Nepe/ade COOGIERNS CHIHANBHEIX MAapIIPYTOB (SR), ckopocTh 06paBoTku
3HAYAMIMX CHTHANBHBIX eMHMI coobmienns (MSU/c) u mpenycMOTpeHHbIe CKOPOCTH oGMena Mo
CHTHATEHOMY 3BeHY: 64, 2048 1nn 8448 xGut/c.

20. Hanusue ynugepcaiohozo omipuimozo unmepetica V5. X. B HacTosllee BpeMs MpaKTHYE-
ckn 80 Beex kpymHbix HICK npexycMotpens! uutepdeiicht V5.1 u V5.2, Harepdelic V5.1 paspeina-
et nomkmoynts k OINC no tpaxty E1 no 30 ananoroseix AJI uin B-kaHanos $a3oBero noctyna
ISDN Ge3 KOHUEHTpaUHH HATPY3KH M C OOMEHOM CHrHaNaMyu no obmeMy kauany. Hutepdeiic V5.2
OPHEHTHPOBaH Ha Ipynmy fo 16 Tpakros E1 ¢ xoHIeHTpaudeli Harpysku. B kaxaom Tpakte E1
MOKHO MMETh CUTHATBHBII KaHAN.

21. Bosmosicnocmb noOKmOYeHus sedomcmeenivix menegonnsix cmanyutt (VIIATC) manoii,
cpedneti u Gonvuoii emrxocmy. TlpeaycMoTpeHHbIE UATEpdElich AOMKHEI 06€CHETHBATS MOAKIIOYE-
e usdpoBbIx 1 aHanorossix YITATC moGoit eMKoCTH M MOGOTo THNA PH HATHYRK NIEPEHHCTIEH-
HBIX BHILIE CHCTEM CHTHATTH3ALHN.

22. Bosmoxcroems 6vtbopa anemepramueHelx rymeti coedunenus. JiNA ONTHMATBHOTO TO-
CTPOCHMS MEXIYTOPOAHOM I MEXAYRAPOTHON CETH HEOGXOAHMO 0GeCIeunTs BHIGOP He MeHee
WIECTH MyTel CBA3H, & MECTHO# CETH — HE MeHee TpeX. IOJDKHBI GbITh IPelyCMOTPEHBI PasIHHbIC
TPOIEAYPbI MAPIIPYTH3AIMA BEI30BA C Y4ETOM BHLACIACMBIX ITyTell COCIHHEHHA.

23. BOIMONCHOCHIb UCHONb30BAHUR PASTUYHLIX CUCIIEM MAPUPUKAYUL ODCTYIHCUBAEMOZD 66130
6a u npedocmasnsiesoix abowenmy yeaye. [ia KaxIOTo BAAA CeTH (MEXIYHAPOSHAA, MEKAYTOPO-
JZHA%, MECTHAS, COTOBAA, MHTE/ICKTYANbHAA M Ap.) TPEOYIOTCA CBOH CHCTeMBI Tapndnkanuy. LICK
JOMKHA TOAASPKUBATE BHIGOD CHCTEMBI TaPH(pHKAITHY.

24. Hanuvue 6 cocmase LICK maxmosaix zenepamopog (TT) coomeemcmeyiougezo ypoeus, 603-
MONCHOCHD PAGOMb! 6 CUKXPOHHOM U RAESUOXPORHOM pedicume. B yHUBEPCAIbHLIX CHCTEMAX A0IK-
HO GbiTe 10 YeTeipex TunoB T PasHOTO HAa3HAYCHHS H COOTBETCTBEHHO ¢ PAsHON CTAGHITLHOCTHIO
YaCTOTHE UMITYJIbCOB Ha MPOTHKEHUH cyTok. ['eHepaTop nepsoro ypoBHA (1*10"2) MOXET HCTIONb3-
0BaTheA B KAYECTBE BEAYIIETO TEHEPATOPA HA MEXAYTOPOAHBIX CTAHLHMAX H Y3/IAX, BTOPOro ypOBHS
(5»10’"’) -— Ha FOPOACKUX OMOPHBIX H TPAH3UTHBIX CTAHLHAX W BHYTPH3OHOBHIX y3J1aX, TPETBETO
ypoBas (2:10°%) — Ha CTARINAX © AHANOTOBEIM OKpYXKeHHeM. [eHEpATOPEI TPETHETO H YETBEPTOrO
ypoBHER (3-10‘5) MPUMCHAIOTCA B OCHOBHOM B KAUECTBE BEAOMOFO T€HEPATOPA B HH3LIEM 3BCHE He-
PApXHH (OKOHESHEIE CTAHUHH M MOACTAHIHH).

25. Jonycmumas unmencugHOCbs HAZPY3KY YCPeOHeRROH abonenmcxkol aunuu. TIpaKTHISCKH
Bee LICK paccynranbl Ha aGoHenTckylo Harpysky 0,1 Opn sa omny AJl, a nmo cneusakasy —
0,2 3pn. HekmoyeHHe coCTaBAMIoT OQHCHEIE i BENOMCTBEHHBIE CTAHLIMH, IIPH Pa3paboTke KOTOPBIX
CMEUHAKBHO NIPEAYCMOTPEHA HHTEHCHBROCTD aGoneHTCKof Harpysky 0,2 Dpa na ogny AJL

26. Jonycmuman uRmeHCusROCMYy HAZPY3Ku yepednennot coedunumensrolt aunuu, Tlpaktude-
ck Bo Beex LICK npenycMaTpHpaetcs HHTEHCHBHOCTS HarpyskH 0,8 Dpi #a oqny CJL

27. Hponyckras cnocobrocme kommymayuounozo noast (KIT) cmanyuu wni y3na u xosmymamo-
o8 omdenvhblx Modyaeil cucmenmsl. ITOT IAPAMETP OMPEASISCT MAKCHMATBRYIO eMKOCTh CTAHLMH
W Y314 H MAKCHMATBHOE KOJHHECTBO CTAHNMHA M NOACTAHIMI, KOTOPEIE MOXHO TOIKIIOUHTE K
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OTC, ONTC un TY. Kpome TOro, MOXKET yKa3bIBAaThCS NPOMYCKHAA CIIOCOGHOCTL OOCITY;KUBASMOTO
KII kaHana, BO3MOKHOCTS IHPOKOMONOCHOH KOMMYTALIMH THITa Nx64 nau Nx32 kbut/c.

28. Tun modynayuu kommymupyesozo KII cuznara. Vicnonb3yeres HMITY/IbCHO-KOI0BAs MOTY-
nsuus (MKM), anantushas aensta-monynsuud (AJ/IM), anantuaas HKM (AAUKM).

29. Boamooicrocmb naxemuol komsymayuy, TeHISHIMS NOCTENEHHOTO NEPEX0AA K MAKEeTHOH
KOMMYTallHH TIPOCHEKHBAETCA yike JaBHO. Beayime GpupMbr yetanapimpaior B ceon LICK 1 B koM-
MyTaUHOHHbIE WIaTdhopmel kommyTaTopel ATM B3amen komMyTauuonnoro nons UKM nmu 8 ao-
NOMHEHHE K HEMY, H TIPOLECE 3T0T GyeT NPONOIDKATECA H PACUIHPATBCA.

30. Yucno 86130806, KOMOPOE CUCIEMA YADABTEHUA CIGHYULL, V3N UAl OMOETBHOZO MOOYIR MO
acem ofpabomams 3a vac, ITOT NApaMeTp OOBIYHO yxa3biBaloT Kak UHH, xoTA TouHee GO GBI 32
4ac HauboNbilel HHTEHCHBHOCTH NOTOKA BbI30BOB (UHB).

31. Onexmpuueckue napavempor ananozoéoli AJ1. K HUM OTHOCATCA CONPOTHBIEHHE uInckba
AJI comecTHO ¢ TA, eMKOCTh Iuleiida M CONPOTHBIICHHE yTeuku. JlaHHEIM MapaMeTpaM He yemli-
10T AO/DKHOTO BHHMAHHS, XOTA /11 CeIbCKHX, NPHIOPONHEIX H BEAOMCTBEHHBIX CETEH OH OYeHb Ba-
HKeH,

32. Dnexmpuneckue napavemput ananoeosod gusuveckoti CJI. K HUM OTHOCATCA CONPOTHBA-
©HHE NPOBOJOB d, 8 U C, EMKOCTE WUIeliha, CONPOTHRICHHAE YTEUKH. XOTS AHANOTOBBIX H 0COBEHHO
duamyeckux CJI cTAHOBHTCS BCE MEHBINE, HO OHH ellle BCTpeyaoTea Ha [TC npu BRMoYeHUH aHa-
TIOTOBBIX CTAHUMKI, OCOBEHHO BEOMCTBEHHBIX.

33. Cmounmocmp cmanyuonrozo 06opydosanus Ha odun nomep (nopm).

34. Cpeonsn cmoumocms abonermcexoli cemu wa 00us Homep uny na ooy A1,

35. Cpedusn cmoumoctts MEXCCIAanYUORHOT cemu na 00un Homep uru 1a oowy C/I.

TpH MOCAEAHHX NOKA3ATENA HIPAIOT BAKHYIO PoJib It XapakTepHeTux LICK. Onnaxo, kak mo-
xazan onbrt npumenenns LICK pasHeix mocTaBImuKoB, peKnaMHpyeMad MPOH3BOIMTENEM CPENHAT
CTOMMOCTh aGOHEHTCKOM WIIH MEXKCTAHLHOHHOW CETH HE BCErAa COOTBETCTBYET MEHCTBHTENBHOCTH.
Ee KOPPEKTHO MO)XHO OLCHHTE TOBKO [10 Pe3YALTATAM BEIIONHEHHUA PEATbHEIX HPOCKTOB IOCTPOC-
HUA, PASBHTHA HAH pekoHCTpyKimn [TC.

3.3. Nopagok pacyera o6bema o6opyaoBanus LICK

Pacuer o6bema oGopyaopanna LICK BEIMONHAETCA Ha OCHOBAHHH CAEAYIOIIAX HCXOIHBIX TAHHBIX!

— HazHaueHue npoexTHpyemoit LICK;

— MOHTHpYeMast eMKOCTb H CTPYKTYPHBIit COCTaB aGOHEHTOB;

— MMCNO NHHH MEKCTAHUMOHHBIX CBA3CH MM MATPHIIA MEXCTAHIMOHHBIX HAIPY3OK, IO3BO-

JAIOWAs OMPEACAUTS COOTBETCTBYIOLIHE MEXCTAHIMOHHEIE YKH COSAHHHTENBHbIX THHHH,

— uKcno Munmit As cBash ¢ AMTC u ysnom cnencayx® (YCC);

— HCMOMB3YEMble CHCTEMbI CHTHANM3ALMH B MEACTAHIMOHHBIX HATIPABICHHAX.

TIpoeKTHPOBaHHE KOHKPETHOH LU(pPOBON CHCTEMbI KOMMYTALIHH, KAK NPABHIIO, NIPOBOMATCS B
chefyroled TI0CE¢N0BATENBHOCTH.

1. Pa3paGoTKa CTPYKTYDHOI CXEMBI MPOEKTHPYEMOl CHCTEMbI KOMMYTAUHA B COOTBETCTBUM C
€€ HA3HAYCHHEM, THIIAMN AGOHEHTCKOrO SOCTYIIA, BHAAMI MEKCTAHIIMOHHON CHIHATH3AUMH H JIp.

2. PacueT oGopynoBanns aGOHEHTCKUX GIIOKOB, PacHONOKEHHEIX HA caMoll CTAHLMH WM yAa-
TIGHHEIX OT Hee.

3. Pacuer oGopyacBanua GNOKOB COSAMHMTEINBHBIX JIHHHIT C YYETOM THIA MEXCTAHUHMOHHOM
CHTHATH3AUKH.



>
>

<<[image: image75.png]OELLUME MPUHLIMME! NOCTPOEHUA M NPOEKTUPOBAHUS UM®POBLIX CUCTEM KOMMYTALIMK 75

4. Onpeaenenye coctaba 000pPYAOBaHHA CHTHATHRALMH C YYETOM MEXCTAHIHOHHOM CHIHATH3a-
LVH M HATHYHA TeeOHHEIX aNnapaTos ¢ TOHANLHEIM BaGopom DTMF.

5. Pacyet 0GopyZoBaHHA KOMMYTALHOHHOTO NOAA ¢ YMETOM OGCHYKHBACMOH HATPY3KH HIH
YHCIIa NOAKITIOYAEMBIX THBEHHBIX 610K0B.

6. CoctaB CHCTeMB! YDPAaBICHHs, KaK NPABHIO, YXe H3BeCTeH Ms kaxkaore tuma LICK, moaro-
My IPH TIPOCKTHPOBAHAH IPOBEPSETCH NPOUSBOLKTENEHOCTh YIIPABIAIOLIETO KOMILIEKCA HCXOA U3
BEJU4HHB] Bo3HHKAIONIEH H MEKCTAHUHOMHON HATPY30K,

7. Pacuer obopynosakns OKC BEMONHsercs HCXONA M3 4MCTa HANpABIeHHi, paGoTaloumx ¢
HenonbsoBanHeM curHanusamt OKC Ne 7 u konnuecTsa 3BeHbEB CHIHANH3ALIH, O0CTyKHBAIOIINX
MEKCTAHIHOHHYIO HArPYIKY STHX HANpABACHHH.

8. Coctas n 06beM 0GOpYIOBAHNSA CTAHIMOHHEIX TOHAILHBIX CHIHANOB H TAKTOBBIX MOCIEA0BA-
TenbHOCTEl 3apanee onpeaeneH ans kaxaoro thna ICK.

9. PasMelueHHe pacCUHTAHHOTO 0GbeMa oGOPyI0BAHHA NO THIOBBIM CTATHBAM, & TAKKE pasMe-
HICHNHE CTATHBOB B COOTBETCTBYIOUIHX NPOH3BOACTBEHHBIX IOMELICHHAX.

10. Beibop THNA M pacueT MAPAMETPOR MEKTPONUTAIOILEH YCTAHOBKH.

3.4. Oco6eHHOCTH NPOEKTUPOBAHUA cTaHuUM ¢ hyHkuuamu ISDN

1hudpoBEie KOMMYTALBOHHBIE CHCTEMBI ¢ yenyramu ISDN nomkHE! oBecneunBaTh BO3MOKHOCTE
‘OQHOBPEMEHHOTO ofMeHa PeUblO, TEKCTAMH, NAHHLIMH # MOABHXHBIMH H306pa}KeHHﬂMH 0o CTaH-
RAPTHBIM TeehOHHBIM JTHHHUAM ¢ 601ee BHICOKHMI CKOPOCTAMH NEPEHaUH, YoM Y OBBIMHBIX MOe-
MOB, TI03TOMY HX NPOEKTHPOBAHHE HMEET CBOH 0COOEHHOCTH [1].

1. ISDN co3aaeTca KaK Y3KOIONOCHAS CeTh ¢ Ga30BBIM J0CTYNOM (2B+D) UIH NepBHYHEIM J0C-
Tynom (308+D).

2.ISDN no/mKHAa CTPOHTBCA, KaK COCTABHAd HacTh TenedoHHON ceTH ofmiere momb3oBaHus
(T$OI) ¢ coxpanenneM cymecTsylomeii cTpykTypel. [onb3osaTenu ISDN spistoTes aGOHeHTaMH
TOIL.

3. lpenycMatprpaenca BiloueHue Ha TenegonHbx cTaHmmix (ATC LICHC) aboueHToB no anasno-
roBsIM a00HEHTCKHM HNsM 1 aGonrenToB ISDN (LICHC) no undpopbiv abOHSHTCKHM THHEAM.

4. Rna npenpoctasnenus yenyr UCHC cneayer obecneduts:

—~ NPHMEHEHKE Y NOJb30BATENd OKOHEUHBIX afoHeHTCkHX yeTpoiicte (OAY) ¢ dyHknmamu

1CHC;

— Opraygu3aiHio Ha abOHEHTCKOMN THHUN KAHATBHOMH CTPYKTYPH! 28+D unn 308+D;

— npumenetue OTIC, OITTC ¢ pyaxmmamn IICHC;

— CKBO3HOE HH(POBOE COSAUHEHNE MEX LY OKOHEUHBIMH YCTPOHCTBAML,

— NipHMEHEHHE HAa MEXCTaHIHOHHOH ceTn OKC Ne 7;

— CHEXPOHHBIH peskiM paboTel cHeTem koMMyTaunu i LICIT.

5. B HacTosIlee BPEMs BOTPOC PasrPaHHYEHHS MTOTHOMOYHMI H OTBETCTBEHHOCTH MEXKAY MOMb-
30BaTeNleM YCIIyT 3NEKTPOCBA3H H onepaTopoM LICHC HopMaTHBHO He peeH. B CBA3H ¢ 3TM mpo-
€KTHPOBAHKE CTIERYET OFPAHHYHTL 0GOPY/IOBAHHEM, PA3MELICHHEIM B COCTABE CTAHLIMOHHBIX COOPY-
keHHH (T.e. OTHOCHTENBHO TPAaKHLILI, onpeaesnieMoi nutepdeiicom U), a Takike aGoHEHTCKOR THHHM-
et ot ATC a0 pacnpeaenutensuoil kopodku (npy BRA) wm ot ATC go YITATC (npn PRA).

6. TpeGopanna k unbpooit aboHeHTCKol TMHMY Ans opraHusauuu goctyna LICHC no kaGenam
€ METAUTHYECKUMH JKHJIAME JULA CO3aHHA KAHATBHON CTPYKTYphI 2B+D:

— AOJIKHA obecneunBaTbes paGo‘ra 110 ABYXIIPOBOJHBIM LIETAM CYIMECTBYIOMUX H BHOBb IPOEK-

THPYEMBIX CHMMETPHUHBIX Kabenell ¢ napHO¥ CKPYTKoii;
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— 3NEKTPHUECKUE XAPAKTEPHCTHKH Kabeneit nomkHel cootseTcTBoBaT [OCT 45.82-96 «Ceth
TeneonHas ropoackas. JIHHiH aGoHeHTCKHE Kabenbable ¢ METANIHYECKHMH Kunamu. Hop-
MBI SKCILTYaTALHOHHEIE» .
Crpyxtypa undposoit abouentckoit murim (AJIL) LICHC npu 6asosom aoctyne 2B+D nphae-
AeHa Ha puc. 3.3,

Unppoean abosertosas s
ABovenTonwl Wit Craun
ASowewtoan  Panpesenwiencisi Mancpatbmbli Crampont Cramponnih
nposoiKa xaben, ’_l xaens _| ety xabens
SR D L L [ ]
Ovomeoe Cereen Aboventoren Kabentroth Noweuere ¥poce Kounesr
ohopyioRame ORI pacnpeser- pacnpepenKTELH seoma abonerTon ucHe
{eporonc Tomean wd xaenc [
HETHEXPOBO- topofea {wata,
Ho0 TpaKTa Ha feprcounan)
BByXnpOBOLHONH)

Puc. 3.3, Ctpykrypa unchposoit aBoHeHTCkow A ¢ LLCUC 28+D
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LUNOPOBAA CUCTEMA KOMMYTALUWUW EWSD

4.1. HasnaueHue U xapaKTepPUCTUKH CUCTEMBI

Cucrema EWSD mocrasnsetca Gpupmoit Siemens #a MupoBoit peiHoK ¢ 1978 r. B HacTosmee Bpe-
MA 3Ty CHCTEMY NPOM3BOAAT Takoke ¢upmel Bosh (Cepmanns), Iskratel (Cnosenns), B Poccun
dupma DKTES (Yamypras) seimyckaet aGoHenTckue 6noki. Ha ceTax sneKTpoCBs3H CTPaHkl pa-
Goraror Bepcuu cucTeMm V.7...V.17. Haubonee nepcriekTHBHs! Bepchy cicTeMEl EWSD V.15 u
V.17 — 3T0 cHCTEMbI ¢ WIHPOKONONOCHON KOMMYTalueii H KOMIAKTHOH aNMapaTHON HacTbio, a
cuctema V.17 — ¢ nakeTHoOH koMMyTalMed. B TaHHOM pa3fiene paccMOTpeHa LnhpoBas CHeTeMa
kommyTauun EWSD sepcun V.15.

Luppoas crcrema kommyrami EWSD Bepcun V.15 — nobeiimas undposas chcTeMa koM~
MyTaily, ceptuduumposannai va EC3 Pd U1 HCMonb30BAHHA HA MEXKAYHAPOAHBIX, MEXIYTO-
POAHBIX, TOPOACKHX, BETOMCTBEHHHX CETAX M Ha CeTiX TIOJBHKHOMN cBazd. OHa YOOBIETBOPACT
BCEM COBPEMEHHBIM TPEGOBAHMAM K KOMMYTALHOHHBIM CHCTEMAM. DTO YHHBEPCAIBHAA CHCTEMA,
HME01L[AA MHOKECTBO IlpMMeHEHHﬁ Ha CETAX MEKTPOCBA3M.

Ha MecTHBIX TeneoHHBIX ceTax cucteMa EWSD ncnonbiyercs Kak MeCTHbIH KOMMYTALBOH-
HbIil y3en, K KOTOPOMY NofkmouaTcs Ao 600 thic. AJl. K TpaHIMTHBIM Y3iaM KOMMYTALMH
EWSD MoxkeT GbiTh NOAKMOUeHo A0 240 Thic. BXOAIMMX, HCXOASIIMX HAH JBYHANPABIEHHLIX
CJL. Nudposas cucteMa xommyraunu EWSD Bepcun V.15 MokeT QyHKUHOHMPOBATH KAK y3€1
MeXceTeBoro BauMosieiicTeus. B EWSD peamn3oBanbl Bee HeoGXOMMMBIE AN 3TOrO GYHKUMH,
Takie Kak CHFHATH3ALMS SN MEKIYHAPOMHON CBA3H, IXOKOMITEHCALMS 1A MEKKOHTHHEHTANb-
HBIX M CYTHUKOBBIX COCAMHEHHIE, & TAKKE (YHKUUH B3AMMOPACUCTOB MEXKIY AIMHUHHCTPALHAMY
ceTeil CBA3H PasHLIX CTPaH.

Kpome Toro, cictema EWSD Haxo/UT IpUMEHEH e B KaUecTBe:

— KOMMYTALHOHHOTO LEHTpa oAsHwXHON cesisv (MSC) B cetax noapmxknoii cBasn. EWSD
ofeceynBacT PeANHIALHIO BCEX CISUHPHIECKHX TR MOGHALHON cBasH dyHKuuH, Heo6X0-
JAHUMBIX AT paﬁm—u CEeTH ﬂO)]BH)I(HOlﬁ CBA3Y;

~ OyHKTa KOMMyTanuH yeryr (SSP) B untesinektyansHbix cersx (IN);

—~ aBTOHOMHOTO TPAH3UTHOTO NMYHKTa cHrnanusauuu (STP).

MakcHMaNbHO BO3MOMKHAS 00IIas MHTEHCHBHOCTE Tpaduka coctasiset 100 Tuic. Dpa. Cucre-
Ma MOKeT 0BCIyRHTh A0 4 MJTH NONBITOK yCTaHORNeHHs coeuHena @ YHH. EWSD noasepsu-
BaCT yNpasneHHe TPAhHKOM, MOCTYHAIOWHM OT APYTHX Y3708 KOMMYTAUMH H [EpeaaBacMBIM B
0GpaTHOM HampaBneHHH, BO BCeX CTAHJAPTHBIX PEXHMAX CHTHanM3auum, Takux kak MFC RI,
MFC R2, MKKTT Ne 5 u OKC Ne 7. Bee nepequcieHHBIe CHCTEMBl CHIHAMH3ALIMH Peat30BaHb
B cooTBeTCTBUH ¢ Pexomenmauusimu ITU-T.

Tpusumn ynpasnenus coefmuennem B EWSD — uepapxuyeckuii. Ha npoiteccopst B ungpo-
BbIX aGoHeHTckUX Gnokax DLU # nuHelHeix rpynnax LTG BosaoxkeH Goapiol 06beM PYTHHHBIX
yHKupit. KpoMe TOTO, OHH YMEHBINAIOT KArPy3Ky 1o o6paboTke BEIZ0BOB HA KOOPAHHAIMOHHEIE
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nipoueccopsl CP, KOTOpbIE BHIMONAAIOT GYHKINIE 0GPAGOTKH BEI30BOB, AAMHHUCTPATHBHBIE (HyHK-
UHH H q)yHKllHl’l obecrieyenus HaIeKHOCTH H 1ex06(my)xunaum.
Bce annapaTHBIE CPEACTBA Y312 KOMMYyTaluMy THria EWSD pasmenaiorca Ha cratzax. Yucio
HX 3aBHCHT OT EMKOCTH CHCTEMBI.
MexaHnyeckasi KOHCTPYKUMA OGOpYNOBaHHA OGECTeYHBACT MPOCTOH M OHICTPBI MOHTAK,
3KOHOMHHYHOE TexoOcyknBanue 1 rubkoe pacmupente ciacreMsl. Ee rnaBHbiMM GlokaM# ABA-
oTCa:
— CBEMHEIE MOJIYTH B BHJE MHOTOCTOHHBIX NCUATHRIX IUIAT C PA3bEMaMH CTAHAAPTH3OBAH-
HBIX Pa3MEPOB;

— MOJYJbLHBIE KACCETH], B KOTOPBIX MOIOYIH YCTAHABJIHBAIOTCSA C nepe}meﬁ CTOPOHEI, a xabemn
NOAKMIOYAIOTCA ¢ 3aqHel;

— CTaTHBHI ¢ 3LUHTHOH OGIIMBKOMN, OPraHH30BAHHbIC B CTATHBHbIE PSIBL;

— CBEMHEIE Kabenu, M3roTOBNeHHbIe TpeOyeMmolf [UIHHBI, OCHALIGHHBIE COCAHHHTENAMH, H
MpOIIeAMHE HCOLITAHHE.

Hporpammuoe oSecneuenne EWSD Hanmcano Ha asskax nporpammuposanns CHILL, C++ u
Accembriep. Ono, xax i ciicTeMa EWSD, pa3paGaTbiBanoch ¢ y4ETOM CaMBIX XECTKHX KPHTEpHEB
Ka4ecTBa: HAZEKHOCTb, THOKOCTB, MEPEHOCHMOCTD, YOOOCTBO A MOMB30BATEN, MPOCTOTA CO-
MPOBOXKAEHHUS, 3 deKTHBHOCT, KOHTPO/b KaYeCTBa.

B HCK EWSD MOryT HCNOAB30BATBCA BCE CTAHIAPTHBIE METO/bI YHETa CTOHMOCTH PasroBo-
pa: MOACUET NEPHOANYECKHX HMNY/IbCOB, aBTOMATHYECKHH yueT cooliennit (AMA), Bsanmopac-
HETHE MEKTY AIMHHHCTPALMAMHN CBAIH H CTATHCTHKA H .11,

B ciereme nonyckaiores Henonbsopanue 10 512 tapudor i 509 TapudHEIX 30H, mepexniove-
Hue TapudoB ¢ MHTEPBANOM 15 MHH, TOKATbHAA IaMATh 06 yueTe cTouMoctd B CP, aBTOMATHYE-
ckoe pe3epBUPOBAaHHE TaHHBIX 00 omnare § pas B AeHb M Gollee 9acTOe pe3cPBUPOBAHIE /UIA AaH-
HEIX AMA, BLIBOA AaHHBIX If Hoceaytouell 05paboTku nocpeacTBOM nepenadn hainos.

Cucrema EWSD Bepcun V.15 npenocTaBiser NONB30BAaTENSM IWHPOKUH CIEKTP ACHOIHH-
TENLHBIX BHAOB YCAYT. DTH yCRYrd BKAIOHAIOT: u#(POBYIO CCTh HHTETPANBHOTO OGCHYKHBAKUA
(ISDN), on-line-ycyrn u yoyrn UHTepHeT, a Taloke YCIYTH, peanusyeMele B KORGHIypauuH
Nx64 wGur/c. Lnpposas crcrema EWSD cootsetersyer TpeCosaniM MEKTYHAPORHBIX CTaHAAP-
ToB (EBponeiickuit cranaapt EN60950/IEC60950), oTHocammxea Kk 6e300acHOCTH fiepeoHaa H
nonb30BaTENEl, 3aliUTe 0GOPYAOBAHNS, INEKTPOMATHATHON COBMECTHMOCTH M T.4. COOTBETCTBHE
CTaHzapTaM NMoaTeepxaeHo Metkoii CE, ykasanHoit #a kaxaoM cTatuse. B Tabu. 4.1 npencrasne-
Hbl OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKH cAcTeMel EWSD fu1a Bepeun V.15,

Tabnmua 4.1. OCHOBHBIE TEXHUMECKWE XaPaKTEePUCTURN chcTembl EWSD

Bepenn V.15
O6mue cHCTeMHBIE NARHBIE Bepcnn V.15
MakcHMalIbHOe YHCTO aGOHEHTCKHX HHHI, THIC. HOMEPOB 600
MakcHMabHOE YHCTO COSRMHHTENbHBIX JMHH, THIC. 240
Mponycksas cnocofHocTs, Ipa 100 000
UHeno nonbiTok Bersosos B YHH, Bbis./a 4000 000
Harpy3ka Ha 0HY aGOHEHTCKYIO NHHMIO, Dpir:
AHANOroByIo 0,1
dposyio 0,25
PaGorice HANpSIKEHUE IOCTOAHHOrO ToKa, B 48 (60)
MotpeSaseman MowmocTs, Br/womep fol
Tnomazne, /10 000 Hodepos 10
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Oxowyarue mabn. 4.1

Ofmne CHCTEMHBIE NAHHKBIE Bepcna V.15

TOYHOCTE TAKTOBOTO TEHEPATOpPA:

NUTE3HAXPOHHBIH PEKIM 107

CHHXpORHBI pekuM 10"
ncno AJl ua cratus:

HAA0COBEIX no 1984

UHPOBRIX zo 864
Yucno abouentcknx 6rokos DLU Ha cratnbe 2
JlomycTumas TeMIepaTypa posyxa, C° 45+ 440
JloTyCTUMAT OTHOCHTETEHAA BIIAKHOCTE BOSAYXA,%

4.2. CTpyKTypa CHCTEMbI

Cipyktypa cuctemb; EWSD BKatouaeT noporpaMMHoe ofecnieucHHe H amiapaTHBIC CPEACTBa.
Mporpammuoe obecnieyeHne HMEET MOAYJIBHYIO CTPYKTYpY. OIHH IIH HECKONBKO MOLYNel ofbe-
JHHSAIOTCA B MOACHCTEMBI POrpaMMHoro obecnedeHns. Onepaunortas cuctema EWSD cocront
M3 NPHKIAJHBIX U TONb30BATENbCKIX NporpaMM. TIpukaaseie mporpaMME! IPHGAHKEHE] K anna-
PATHBIM CPEACTBAM H ABIAITCH OJHHAKOBBIMH 19 BCEX KOMMYTALIMOHHBIX craHuui. ITonp3opa-
TeNbCKHE NPOTPAMMBI 3aBUCAT OT KOHKPETHOIO HPHMEHEHHA CTAHUUH Ha CETH H BapEHPYKOTCA B

3ABMCHMOCTH OT KOH(MHIypatuy CTAHLHMH.

AnnapaTHbie cpenctea cuctemsl EWSD noapasnensioTcs Ha NoicHCTEMEl JOCTYIIA, KOMMY-
TAUKH, CHTHATTH3AUMH, aAMBHHCTPHPOBAKHS 1 YNIpaBnenns (pac. 4.1).

Pnc. 4.1. OcHoBHbIe (DYHKLMOHANEHBIE
noacuctemsl EWSD:

RCU -~ 610K AMCTAHUMOHHOTO yNpaBneHns:;
DLU — uuchpoBoit aGoHEHTCKMIA Bnok;
HTI— LeHTPaNbHBIA KOMMYTATOP BPEMEHHEIX
nHTepBancE;

LTG — nuvenvan rpynna;

CONC — ynpaensioluee yoTpoicTso

oetn OKG;

SSNC — CeTaBoit KOHTPORNEP CHCTEMbI
cuFHANMaaLMK;

MB — Bycdep coobuwiennit;

CP — K00opaWHAUMOHHBIN BPOLECCOP;

COG ~— UEHTPENHbIA reHepaTop TaKTOBOM
acTOTES,

SN — KOMMYTaUHOHHO® NOMS

-

DLU

P
1 ABMMEMCTPH-
| posanne

NetManager
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K nodcucmeme docmyna ornocarcs semocubie (RCU) u nokansueie (DLU) aGonentciuie
Gnoku, munelinsie rpynnsl (LTG), a Taike HEHTpadbHbIE KOMMYTaTOp BPEMEHHEIX HHTEpBAIOB
(HTI). IToackcTema AocTyna 06eCHEYMBAET NOMKNIOUECHUE UHGPOBEIX M AHATIOTOBBIX aBOHEHT-
CKHX M COSAHHHTENIBHBIX THHKH X KOMMYTAaHOHHOMY TOJHO.

Toocucmema xommymayuu BraouaeT wadpoBoe KOMMYTaUHOHHOE none SN, coeanHsmOmee
pasgiuupie noacucTemel EWSD. Ono ofecnedusacT mONHOAOCTYHHOCTS BCeX noacucTe. I nas-
Hast ero 3aja4a COCTOMT B NPOK/IONEHHH coenukeHmii Mexay rpynnamn LTG. Kaxnoe coemue-
HHE U151 HAEKHOCTH OJIHOBPEMEHHO NIPOKTIOYACTCA Yepes 00 HOTOBHHEI (IUIOCKOCTH) KOMMYTa-
HHOMHOTO ToAA. Kpome Toro, KoMMyTainostoe Hole SN KOMMYTHPYET HONYTOCTOSHBIE COSMM-
HEHHS MENTY TPYNMoBBIMH Tiponeccopamn GP B uHenbx rpynnax LTG, a Tatoke Mexay rpyn-
nospMu ipoueccopamu GP 1 koopauHanHonssM npoueccopoM CP.

Hodcucmessa ynpaenenus COCTOUT H3 KOOPAHHALHOHHOTO npoueccopa (CP), Gydepa coobime-
Huii MB ¢ UeHTpaTbHOro reHepaTopa TakToBo# yactors (CCG).

Iponeccop CP113 mpeactapiset coGoil MYNETHIPONECCOP, SMKOCTE KOTOPOTO HAPAMMBACT-
Cf CTYMeHAMH, GNaroJaps veMy OH MOXET ofecneunTs KoopauHauuio paboTel craHuun moboit
€MKOCTH C COOTBC’I'C'I‘B)’IOLI.{CFI TPOH3BOAUTENEHOCTRIO. MB CIYXHT AN KOOPAHHAUHHU BHYTPEH-
Hero ofmena uHdopManmeii Mexny nonckcreMamu EWSD B npenenax oauofi cranumn. CCG
ofiecTieyHBAET CHHXPOHU3ANHIO 06OPY10BaHNS CTAHITHA (H IPH HEOGXOXHMOCTH — CETH).

Cucrema EWSD ¢ curnamisa-
. Tovammen 5 et 1o obmeMy Kanany IO CHCTeE-
nanoome - | S0wDLUG | mic | Lrens | soc me OKC Ne 7 oSopynosana creun-

wison e —— wnwDLUVx ANBHEIM  YNPABAAIOMHAM YCTpOHCT-
abonenToRve

e

oer BOM CETH CHTHANH3AUKH 110 0GIeMy
CTBVEA  ——  yaaneHnuih kapany CCNC Wi ceTeBbiM KOH-
iy XDSL 6nokDLUB | 2048 x6uric| LTGNB | SDC TPOINEPOM CHCTEME! CHTHANHIALHH
ey SSNC. K CCNC vepes ananorossie
WIM LudPOBEIE JIMHHU NEpenauH
CoeanMHATE b JAHHEIX MOXHO NOAKITKMHTS 10 254
v (UKM-30) LTeNG | soc 3BEHBCB CHIHANM3ALMH, K SSNC —
z0 1500.

Ioocucmema  admunucmpupo-
8aKuA BHIONHACT AIMUHHCTPATHB-
Hble QYHKLMH # COCTOHT W3 MORY-
SDH-cers S8MOAT] (| 120 Lren 8D neit NetMeneger.

CIpYKTypHas CXxeMa CTaHUHU
BeHBA CHTHANMBALN tna EWSD sBmaerca THOOBOH, HO
OKCNe7 sSNC B 33BHCHMOCTH OT €€ MCIIONb30Ba-
HHA B COCTaB 0GOPYJOBAHUA MOTYT
m BXOMHTh T€ WIH WHbIC GyHKuHO-

HabHbIe GAOKY NOICHCTEMBI AOCTY-
NetManager P13 na. Ha puc. 4.2 B kauecTBe npumepa
OpHBEACHA  CTPYKTYpHAas  CxeMa
cce OTOpHO-TpaH3uTHoit cTanimu (OITTC)
BepcHE V.15, BIUIIOUCHHOH B KOAb-
Puc. 4.2, CrpykrypHas cxema ONMTC UEBYI0 CETh CHHXPOHHOH LHQpPOBOiL

uepapxuu SDH.

2048 kburic

AN Urtepdeic V52 LTGNB | S0G | sND
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4.3. AnnapartHoe ofecneueHue CUCTEMbI

Annapathoe oGecriedenne cictembl EWSD MOXHO pasfenuTh Ha LUeHTpalbHbie U nepHpepHiinbie
CHCTEMBI.

K LIeHTpabHBIM CHCTEMAM OTHOCATCA KOMMYTAlHOHHOE none (SN), KoOpaMHALHOHREI Mpo-
neccop (CP), Sydep coobmennii (MB), nenpassubii TakTossil renepatop (CCG), cetenol Kon-
Tposiep cHeTembl curHagusannn OKC Ne 7 (SSNC) uam ynpasnaromes yCTpoiicTBO CETH CHTHA-
awsaunn (CCNC).

B nepudepuiinbie cHCTEMBI BXOAAT UHpoBbte abonenTckue 6nokn (DLU) u mineitnsie rpyn-
met (LTG).

4.3.1. Uudposule aboHenTckue Gnoku DLU

Uudpossie aGoneHTCKHe GAOKH BEITOIHSIOT AHATOTO-LUpPoBOe NpeobpasoBaHye LIS AHANOro-
8oiX AJl M KOHUEHTpalio Harpysku. Kospduument xonuentpanus B u#dpossix aGoHERTCKHX
Bnokax o = 8:1.

B Bepcuu V.15 cuctempt EWSD nenonb3yioTes cleayiomue THIB OUGPOBEIX aGOHEHTCKHX
6nokos: DLUB, DLUD, DLUG, DLUV, ygpanesnsie 6nok ynpaeneana RCU, Gnox RSDLU u
6nox DLU-150 B 3aiuiIcHHOM KOBTERHEpE.

B 1abi. 4.2 NpuBENeHE CPABHHTEIbHLIC TEXHHUSCKHE XAPaKTEPHCTUKH DAMIHUHEIX THIOB
ABOHEHTCKHX GOKOB.

Tabnmua 4.2. TexHuueckne XapakTepucTUkn aBoHeHTckux 6nokos DLU

Tun 6aoxa DLU DLUB ‘ DLUD DLUG | DLUV
Yoo KA, DOAKIIOYAEMBIX K CTATHBY

SLMA SLMA SLMA SLMA

cILTF Ge3 ILTF ¢ ILTF 6e3 ILTF
AHanorossix aGOHEHTCKHX
— 1776 1760 1904 1888 1984 -
ISDN-3A abonesrerx 1536 1536 720 | 300
ADSL. Lite 432 432 864 -
SDSL 216 216 304 -
repeiicos V5.1 16x2 16x2 4x10 4x10
gzzoo:a):c’;::x caocoGrocTs 100 100 190 75
Uncno AK B SLMA 16 16 32 -
Yicno AK 8 SLMD 8 uu 16 8 wm 16 16 -
Uncno V5.1 Ha 1 6ok 2 2 10 10
Yncno DLU Ha cratse 2 2 2 2

Awanorosrte aGonentckue mMoayau B 6moxax DLU conepsxar tectossie mozynu ILTF. Ecin
MOJIYIIH OTCYTCTBYHOT, TO ANIA TECTHPOBAHHS aHANOTOBBIX abOHEHTCKHX MOIYICH MOTYT HCOMb-
30BaTHeA TECTHPYOULIE YerpoiicTea TU, jaHBMalonIe OTAETBHEIC MOXYNIM (TIPH 3TOM eMKOCTh
6noka DLU ymenbmaeTcs, Tak kak nnata TU BCTaBAAETCA B MOAYNBHYIO KACCETY BMECTO TUIATHE
aBOHEHTCKOFO MOSY AR ).



>
>

<<[image: image82.png]-4 TNABA 4

Hudposoit abonentekui 6ok DLUV no cBoel cTpYKTYpe H GYHKIHAM 3HAUHTENLHO OTIH-
vaerca ot Apyrux aboreHTcknx Gmokos. DLUV ciyuT /I NOAKIIOUEHH HECHCTEMHBIX AMMa-
PATHBIX CpeacTs (cetefi noctyna AN) k cucteme EWSD.

HanGonee nepcnekTuBHbIM canTaeTes Nudporoit aGonentckuit ok tuna DLUG.

K aGonentckuM 6a0kam DLUG MOTYT HOAKIMONATHEA ClIEAYIOLAE THIIB! IHHHAIE:

— AHANIOrOBbIE AGOHEHTCKHE THHHM;

— undpossie abonentckne nunnu ¢ 6azoseivM gocrynom ISDN (ISDN-BA);

~ BBICOKOCKOPOCTHbIe XDSL-miuun, GyHKHoBNpylomue co ckopocthio 1o 8 Mbéut/c, Ha-
npumep, G.Lite (acummerpuinas uudposas abonerrcxas nuunit (ADSL) ¢ yMeHbleHHOR
WHPHHOT [OJIOCK YACTOT), aCHMMETPHUHas [pposas aGoHeHTCKas mHus (ADSL), cHm-
MeTpHuHad uH¢posad abonenTckas auuns (SDSL);

— uuTepdeiicsl V5.1 (DLUV),

— MOIyJH IHHeiHbIX/ceTeBbiX okoHYanki LTCD.

Ananorosble abOHEHTCKHE NUHUK U MUHKH Gazosoro noctyna ISDN npenocrasasior aGonen-
TAM HaACKHBIH AOCTYN K KNACCHYECKUM TeIeGOHHBIM yenyraM H J0CTYN K ceTn HuTepHeT uepes
TouKy BX0aa B ceth (PoP). Mnreprer-Tpaduk, ucnoneayiommi XDSL-yenyru, otaensercs o pe-
ueBoro Tpadruka 8 DLU riepe/ NOCTYIUIEHHEM B OCTANLHYIO HacTh KOMMYTAUHOHHOI crcTeMbl. Hu-
TepHET-TPAapHK KOHUEHTPUPYETCA B KOHUeHTpaTope Naxeros (PHub) 1 nepenaetca HenocpeacTBeH-
HO nocraBuky MutepHer-yeayr (ISP) Ge3 yBemueHns Harpysii Ha oGopyLoBaHHE CTAHIUMH.

Tak, DLUG ofecneunpaer untepdetic V5.1 /s NOAKMOMEHHA CeTell JOCTYNA PASTHYHBIX
noctapwukos (AN) k cucTeme koMMyTaunn EWSD.

Lndposbiv aborentckum GaokaM DLUG npucyiuy Takue XapakTePHCTHKH, Kak:

— BBICOKAd HANEKHOCTH, obecneunBaemas 3a cueT noaxmoueHns DLUG MakcuMyM K 4eThl-
peM nuHelineM rpynnas (LTG), ayGanposanua ueHtpanbheix mogyneit DLU, pasaenenns
HArPY3KH U IOCTOAHHEIX CAMOTIPOBEPOK;

- BBICOKas NPOMNYCKHaa crocoGHOCTL nepenauH B ceTd HHATepHeT (CKOpOCTh nepeaadn AaH-
HBIX 30 8 Mout/c);

— JKOHOMHYECKH DeKTHBHOE HCRONB30BAHHE GOKa ¢ BEIGOPOM JIOKATBHOTO WIH YAAIEH-
HOTO PeikHMa PaGoTEL;

— nepenaya MHTepHeT-Tpaduka Ge3 yBennyenns HArpy3KH HA KOMMYTALIMOHHBIN y3er;

— aBapHiiHBIH pexuM paboTsl ynanenusix 6nokoB DLU B cayyae noiHOro oTkasa CBA3H ¢
OMNOPHON cTaHumei.

Baoky DLU MOXHO yCTAHaBIHMBATL B IOMEIUCHHH CTAHUMH HIH BHIHOCHTH 33 € Mpefelbl.
Brinocubie DLU o6ecneunBaloT yMeHblIeHNE IIMHE! aGOHEHTCKHX JIHHHUI B KOHUCHTPALLNo ago-
HEHTCKOH HarpyskH Ha undpoBbIX TPAKTAX B CTOPOHY CTAHUHH, YTO [I03BONIACT YMEHBIIHTE KalfH-
TATIbHBIE 3aTPaThl Ha MHHElHBIE COOPYKEHUA ABOHEHTCKOI CETH H YAYHLIMTE KAYECTBO NIEPEIatn.

B Ta6n. 4.3 npuseieHs) CPaBHUTEABHEIC XAPAKTEPHCTHKH YAMNEHHHIX a0OHEHTCKHX GIOKOB
HeGombwodi emxoctn RSDLU w DLU-150.

Tabnuua 4.3. EMKOCTU yaaneHHLIX aGOHeHTCKMX Bnokos

Tun yaanennoro 61oka RSDLU DLU-150
Ananorosbie AJl ¢ SLMA
YHCIO BRIOYAEMBIX | 168 aHANOroBx LTF e ILTE Lindpossic ATl
B 6ok ATl WITH HPOBBIX L il
160 128 128

Ipu GombIoM uMCAE YNANCHHBIX A6OHEHTOB, COCPEAOTOYEHHBIX Ha HEGONBILIOH TePPHTOPHH,
HCMONB3YIOTCA yAaneHHble 6noky ynpasnenus RCU Gonpwod emkoct. Hx MoxkHO ycTaHaBmn-
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BaTb KaK B OTACALHOM NOMENIEHHH, TAK H B [IOMCIICHHH AHANOTOBHIX CTAHLIKI BO BPEMS PEKOHCT-
pykunn, B obrunoM pexume 61okn DLU B RCU paGotaior HesaBicHMO ApyT 0T Apyra. Coenu-
HCHWA yCTAHABAMBAIOTCA 4ePe3 KOMMYTAIMOHHOE T0Ie CTAHIUH. B aapuiiHoM pexiMe npH He-
HCNPABHOCTH CBA3€H MEXLY HEKOTOPEIMH AGOHEHTCKHMH GI0KaMH 4 OTIOPHOH CTAHIHCH BOMOX-
HBl COSMHEHHS Mexay aBapuiiHeiMu Gokamn DLU no seytpennnm HKM-tpakram co ckopo-
cTbio 4,096 MGut/c, npudem HeaBapuiHEIE G0KH PabOTAIOT B OOBITHOM PeXHME.

Ilo suyrpesinum HUKM-TpakraM B npenenax yaaneHHbnx 6nokos ynpasaerus RCU k ogpomy
agapHiiHOMy 610Ky DLU MOKHO BOAKTIOUHTE A0 NATH aGOHEHTCKHX 610KOB.

B 1a6n. 4.4 npHBeACHE! XapAKTEPUCTHKH YIATCHHbIX GoKoB ynpasnenus RCU.

Tabnuua 4.4. XapakTepucTuki yaaneHHsix 6nokos ynpaenexus RCU

Tun cTatHBoB DLU DLUB DLUD
Uneno cTatu-
2o B RCU 6 3 3
Avano- | Lngpo- AHAIOTOBHIE PP —
Yyeno AJl | ToBEIS sul; SLMA | SLMA |Hupposbie( SLMA | SLMA |Lluposee
cILTF | 6e3s ILTF ¢ILTF | 6e3 ILTF

5512 5472 5136 4976 4608 5616 5568 4608

B yzanenssIx 6nokax ynpasneHus RCU moryT ucnonszopathea craThesl DLUG, koTophie
YCTaHABIHBAKOTCA B IOMEIICHHH, KOHTEHHEPE H 32IHILEHHOM KOHTeliHepe.

Uudposrie aGonentckue 6ok DLU, DLUB, DLUD 1 DLUG UMeIoT aHAJOTHYHYIO CTPYK-
Typy. Ha puc. 4.3 B kauecTBe npuMepa NpHBeNicHa CTPyKTypa 61oka DLUG.

1
T simax
- oLu— o
32 cropora .
oLUC R
—t 806 . PDC3
o]  SwMDte [ DIUADI
M ece _Pocy
Tecrosan R
s —{  LTBAM ALEX : pDey
SLMEAMX [ K Wrephery
E1T1
R
SIMIFMx [ .
Prb s st
PTPe— [ 100 BaseT
Aerona -
st Srseo T 409 e, ma o
KOHTPOML “LUiua OBHEPYXeHUR CTORKHOBEHHI
(napannentHo wute 4096 kGuT/c)
Briox sewmeit
asapuittion 1 Wwwa ynpasnerun 01
curmanusaLm

Puc. 4.3. CTpyxrypa 6noka DLUG
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B cocras DLUG BXOAAT leRTpanbHble, nepudepHHHEIE M YAANCHHBIE MOIYIIH.

JIna Hafie)HOCTH UEHTPANBHEIE MOAYIH NyOIHpyoTca i BMecTe dopmupylor DLU-cToponb!
O u 1. TIpn BO3HHKHOBEHHH OTKA3a B LICHTPAIBHOM (YHKUAOHAABHOM MOAy/e Ha onHo# DLU-cTo-
pone 06paboTKa BBI30BOB MOKET OBITh NpogomkeHa Apyroi DLU-croponoit.

K ueHTpansHBIM QyHKIMOHATEHEIM MOYIIAM OTHOCSTCA:

— kontponnep DLU (DLUC);

— Moatysib pacnpenenutens wuH (BDG);

— CHCTEMBI uKH (INUHBL: PeHH, TaHHBIX, 0GRAPYKCHHs cToNkHoBeHNI CD).

Kowmponaep DLU (DLUC) ynpagiseT peionuenteM ¢yHkuuii BuyTpH DLU 1 obecnieunBaer
HAeKHOCTb BCex QYHKUHOHANBHEIX MoRyRelt B DLUG. Kpome Toro, DLUC ynpaknser odmeHom
nudopmaunedi ¢ LTG B 060X HanpaBieHHax.

B coctas DLUC sxonat undporoit unrepdeiic DIUD (DIU) uau DIU:LDID (LDI), rpynmno-
BOii TakTOBLH renepaTop (GCG), Gnox BHewHCH aRapuiinoil cursanulanmy (ALEX).

Lupposoii unmepepeticneiii 6rox DIU/LDI obecneunsaet cnenyronue Hurepheiics::

~ WKM-30-nurepeiicsl (wm UKM-24-untepdeticr), DIUD noanepxuBaeT A0 BOChMH HH-
Tepdelicop 2048 kGUT/C NI MOAKTIOYEHHS BOCEMH MEPBHMHBIX LUM(POBLIX NTHHUHE CBAZH
HKM-30 (PDC), unuu PDC coequnsior DLUG u nurefinere rpynne LTGN;

— LDI-nnrepdefic nogaepxusaet 1o ueThipex uutepheiicon 4096 kGHT/C A% NOAKTIOUCHUSR
OAHOTO NNoKaTbHO Hemonssyemoro DLU k rpynmam LTGN.

Tpynnosoii maxmoswiti zenepamop GCG renepupyer cHcTeMHBIH TakTobii curnan (CLK)
4096 k' 1 COOTBETCTBYIOMMIT CHIHAN UMKIOBOH cHHXpoHH3auun (FS) M3 perenepuposannoro
MMHEHHOTO TAKTOBOTO crrHana 2048 kI u3 muunit PDC u nuseiiHoro curkana unkna. s oGec-
neyenns nagexocn GCG myGmipyetca. Taktorsie renepatopsl GCGO # GCG1 dynkunonnpy-
0T 00 BPUHUHITY «BeAyWHit/Be10oMbif», [Ipn HOpMaNpHEIX paGOYHX YCAOBUSX AKTHBHBIM ABISET~
Cs TAKTOBLIA TeHEPaTOp, yKa3aHHBIH B Ka4eCTBE BEAYIIEro, H OH BBIGHPAET TAKTOBBIC CHIHAIEI
ana o6enx DLU-ctopon. TIpy oTkase BeAYIIEro TAKTOBOTO [EHEPATOPA BEIMOIHACTCS NEPEKIIOUE-
HHe HA BEAOMBIA reHepaTop, KOTOPHIH [OCIE 9TOTO YNPABIAET BHOOPOM TAKTOBBIX CHIHATOB A1
obenx DLU-cropoH.

Bnox enewnett agaputinoli cuenanusayuy ALEX nOChUIaeT aBapuiinBIe CHIHAIBI (HANPHEMEP,
c6oli IMTaHKA, MePErPEB, HECAHKUMOHHPOBAHHBIH BBOI) B y3€I KOMMYyTalH. Hcenonesyrorcs ase
rpynns ALEX: onsa rpynma, peanusoBannas B Moayae DLUC, u apyras, — B KauecTBe HE3aBH-
cumoro Momyns ALEX. BuGop Mexny rpymmoit ALEX, peanmsopanHoit B Moayize DLUC, n
rpynnof, peanuzopantoit ALEX, 3aBHCHT oT TpeGoBaHHii, NPEABABIACMBIX OTIEPATOPOM K CHCTE-
M€ aBapHIitHOM CHrHATH3ALHH,

Modyas pacnpedenumenst wun BDG crazsizacT MOdyIH a0OHEHTCKHX KoMnnexkTos (SLM) u
yentpanbhblii kouTpoep DLUC Ha oanoit DLU-cropose. DLUG MoXeT colepkaTh A0 49€Tbl-
pex mMoaynei BDG Ha kaxaoi DLU-ctoposne.

Cucmema wun 00eCTIeYHBAET CBA3L MEXK/Y LEHTPAILHEIMA (YHKUHOHAIBHBIMH GrokaMH B
nepudepriinbMi QyHKINOHANBHEIME GaoxamMs DLU. Ins HageKHOCTH CHCTeMa LIMH JyGmH-
pyercs.

Ty6nauposannaa ciereMa muH DLUG collepiKHT ¢IeAyIOMHE KOMIIOHEHTBE:

— LIHHBI PEYH H AAHHBIX, N0 KOTOPBIM MepeacTcs MOMb30BaTe/bCKas HH@OPM&UMX (pe'-ﬂ-: H

Aaumeie) u3 (B) Moayneit SLM co ckopocTeio nepeniaun 4096 nm 8196 k'

- wiHa obHapyxenuA cTonkHosennit (CD) peryImpyer JOCTYM K NIMHE, €C/H ABa PasIHIHEIX
mogynn SLM OIHOBPEMEHHO HHITAIOICA NepenaTs naHubie No Bd-kanany (B-kaman, mc-
NOMB3YEMEIi AN Nepeaadn nakeTHrX AaHubx) 8 LTG, 1o umnHa 0GHAPYKEHHS CTOIKHOBE-
Huit IPEAOTBPALIAST ONHOBPEMEHHBIH A0CTYN K Bd-kanany. Jlns Bd-kaHana Ha WIHHE peyn
H BAHHBIX 3ape3EPBUPOBAH ONHH BPEMEHHOH HHTepBAT;
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~ wHa ynpapnenus 0/3 (CN-wrnHa) ny6mupoBaHa, N0 ABYM LIHHAM YIPaBACHHS NEPEHOCHT-
¢ ynpasiaomas HHbOpMauHs, T.¢. NMHelHad CHIHaTH3auns 1 koManas u3 DLUC B Mo-
Rynn SLM p auHefHaA CHIHATM3aUH 1 COOBIUEHHS B OGPATHOM HANIPABICHIH.

K nepHgepuiiHeIM MOLYISM OTHOCATCA MEQPOBHIC H AHATOTOBEIE MOJYIH ABOHEHTCKUX KOM-

TIEKTOB, MOAY/IH AGOHEHTCKHX KOMILIEKTOB ¢ MIHTePHET-IOCTYNOM H TECTHPYIOLIHE MOMIY.IH.

Ananozoeviti modyre aboHermcKux komnnekmos SLMA ¢ nyTerpupoBatnoll TeCTOBOH (yHK~
uneit (ILTF) a7nst ceT noctyna aGOHEHTCKHX MWHHE 06paGaThIBaeT aGOHEHTCKHE IMHIH ¢ OOBIY-
HEIMM H CTICUMANLHBIMA QYHKIMAMH. OH COACpKHT 32 aHANOTOBBIX aGOHEHTCKMX KOMIIEKTA
SLCA.

Ljugppoaoti Modyae abonenmexux komnrexmos SLMD cofepxur 16 undpoBrx aboHEHTCKHX
xommiexTor (SLCD), Kaxuelit H3 KOTOPLIX ofecneynsaer onuy untepdelic a1l 6a3oBoro KocTy-
na ISDN (BA).

Moxnymu ¢ UHTepHET-IO0CTYHOM:

— MoOyRe abonenmckux komnrekmos SLMI:FMx — acHMMeTpHuHad nudposas aGoHenTckas
nuuus (ADSL) ¢ yMeHbIISHHOH NIMPHHEOR NOJOCH YaCTOT; peamnsyeT (pYHKUMH mepeaadu
peun u zanuwx G.Lite B coorseTcTBUM O cTannaprom ITU-T G.992 s 16 aGOHeHTCKHX
nuHui. Moaysis Beerga HCNOB3YETCA BMECTE ¢ KOHIEHTPATOPOM MAKeTOB; 0GeCeynBaeT
CKOPOCTb Nepefadl B NPAMOM HANpPaBIeHHH 512 KGUT/C, CKOPOCTH MpHeMa B 0OPATHOM Ha-
npasnennM — zo 1,5 Mout/e;

M00yab afonenmexux komnaexmos SLMIAMx — acuMmeTpHunas udpoBas aGonentckasn
numns (ADSL); oGecrieunBaeT cKOpoCTh Nepefiaud B ApAMOM ganpapiennn 800 k6u1/c,
CKOPOCTb NIPHEMA B 0GPAaTHOM Hanpas/ieHHH 10 8,1 MGuT/c;

— MoOyms abounenmciux komnaekmos SLMI:SDx — cuMmerpHunas Dudposas aGoHeHTCKAS
smuua (SDSL); ofecnieunsact 12 AORONHMTENBHEIX B-KAHATOB K CTAHIAPTHHIM KAHANAM
ISDN-BA (2B+D). Moayns HMEET BEICOKYIO IIPOMYCKHYIO COCOGHOCTS TEpenaun B 060HX.
HanpasJiennax 1o 1048 x6ur/c.

Konenmpamop naxemos SLMI:PHub paspemaet Roctyn k cetnt Muteper ¢ nomoursto IP no
PPP’, HTepHeT-TpaduK NepefacTes HenocpeacTseHHO B ATM-Marncrpans. K SLMI:PHub mo-
KeT OBITH MOAKMOUEHO Mo BockMH Moaysell SLMI:FMx, o wecth moayneii SLMEAMx, xo
BockMH Moayneil SLML:SDx. Moayns ay6auposad, kaxcamii AK cBazan ¢ 060MMH KOHUEHTpaTO-
pami NaxkeToB, PaGoTAHMMMH B PEKHME «BEyLIHI—BEAOMBII».

IInama modemnozo nyna SLMIMPx (MoP(C) obecnieunpaet nHTepdelic Mexny aboHenTexn-
MH NMuHHAMM (aHanoroBbiMH Hny ISDN-aunnsMy) u kornentpatopom makeroe (PHub). MoPC
npeoBpasyeT NaHHbie, IPUHATHIE OT MOJE30BaTENel AHANOTOBEIX MOLEMOB, B LIK(POBBIE CHIHANBL
H pa3GMBACT HX HA MIAKETHI; KOHUESHTPUPYeT Tpaguk H nockuraer Aauxeie B PHub. [Toctymaroume
u3 PHub naHHble neMakeTH3MPYIOTCS, PACHPEAEITIOTCA K KAKOMY-THOO NOPTY MONB30BATENA U
MOCKINAKTCA TIONK30BATEMO B BUAE AHANOTORBIX CHLHANOR. JTOT MOMYIs MOLACPNKHBACT BCE
CTAHAPTHEIE MOAEMHEIE NIPOTOKOBL.

Hpoeoduoti mecmoswiii docmyn, mun B (MTAB) NpefocTaBNseT BOIMOXKHOCTb YCTABORIEHHA
TECTOBBIX COSAMHEHHH OT BHEIUHETO TECTOBOTO 00OPYAOBAHMS K TECTHPYEMOH abOHEHTCKOf JH-
riy, TIporoaHoit TecTorel Aoctyn, Tun B (MTAB) peannsyerca moxynem LTBAM. B kaxaom
8noke DLU ycrauapmisaeres oaune Mogyns LTBAM.

Yaanenasle undpossie aboHeHTCKHe GNOKH CONCPHKAT CCAYIOLIME YAANCHHBIE (YHKLHMO-
HALHbIE MOMLYITH:

— ABTOMOMHbIH cepBUCHbI kKorTponnep SASC-G;

— 610K BHeIUHE! aBapHiiHON curHanusauny ALEX.

* HiTepHeT-NPOTOKON 10 MPOTOKNY «TOTKA~ToMKaY .
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Asmonomueiii cepsucrviti konmpoanep SASC-G 00pabaTHBaeT CHrHATBHBIE H PeYeBbe TPaK-
161 B DLU uny aboHeHTCKME SMHHM B pamKax yAanenHoro DLUG, a Takike aBTOHOMHBIH pescium
pa6orsi DTMF-a60HeHTOB, BKAIOUEHHBIX B AaHHEI DLU. 3TOT KOHTpO/Liep BHINOMHAET QyHK-
HHA KOJOBOTO NPHEMHHKA, BEOGXOIMMEIE [UTA TOr0, 4TOGH aGOHEHTH ¢ TOHATBHEIMH AINAPATAMU
MormH nenoine3osats DTMF-Ha6op Bo BpeMa aBTOHOMHOFO peskuMa paGoter DLU.

brox enewnedt asapuiinoit cuenanusayuu ALEX ucnonesyercs B yaaneHHeix Gnokax DLU.
OtBeuaeT Ha BHCIIHHE TIO OTHOIICHHMIO K CHCTEME ABADHAHHIE CHTHAIBI {HATPHMED, OTOHB, He-
CaHKLIHOHHPOBAHHMIA JOCTYIL, YPE3MEPHEI YPOBEHD TEMIIEPATYPHI H T. A.) H IEPeaacT HHbopMa-
1Ko 06 5THX aBapHitHEIX cHTHAaX depes CP B npunoxenue NetManager.

4.3.2. NuneiiHbie rpynnbl LTG

Jlnneiiusie rpynnet (LTG) o6pasyroT unTepdeiic nocTyna okpyxenus ctanuun EWSD (aranoro-
BOFO HiH IHGPOBOTO) K IHGPOBOMY KOMMYTalHOHHOMY 1omo SN. JInueiiHble rpynns GepyT Ha
ce uenblit PAN NENEHTPATHIOBAHHEIX QYHKIWE YNIPABICHHA H TEM CaMEIM 0CBOGOXIAIOT KOOP-
AMHALUOHHEIH npoueccop OT PYTHHHBIX 3aAay.

B suHeliHYI0 rpylly MOXHO BKMIOHHTEH OT ONHOTO A0 4eTphlx MKM-TpakToB ¢ CyMMapHOH
ckopocTio He Gonee 8,096 M6ut/c. Bee nuneifRble TpyNnel BKIOHaloTCA B HHPOBOS KOMMYTa-
LHOHHOE MOJe BTOPHYHBIMU Lu(poBEiMH noTokamu SDC co ckopoctio 8192 k6ut/c no oaHof
annnk K 0-1 1 1-f nnockoct SN.

B Bepcun V.15 cuctemsl EWSD uenons3yrTes ceaylonie THisl gHHeinsx rpynn: LTGB,
LTGC, LTGD, LTGF, LTGG, LTGH, LTGM # LTGN.

Junetinvie epynnet ¢ gyniyueii B (LTGB, LTGF(B), LTGG(B), LTGM(B) n LTGN(B)) cay-
AT A5 NOAKNIOMEHHA JIOKATBHBIX H YIaNeHHeIX aGoHeHTckUX 61okoB K LIKIT.

Jhuneimeie epynnei ¢ gymigueii C (LTGC, LTGF(C), LTGG(C), LTGM(C) n LTGN(C))
ofecnequBatoT noakmoyenne k LIKIT aHANOroBBIX H HHGPOBBIX MEKCTAHIHOHHBIX COCTHRUTEh-
HBIX HHHA, THHUE AnA cBst3u ¢ YATC cpennell H Gonbluoll eMKOCTH, 3aKa3HO-COSNMHUTENBHBIX
muuuii (3CJT) 0 coeqMHUTENBHBIX NHHKE MesxnyropoaHsix (CIIM) s csasu ¢ AMTC.

Jusefiusie rpymns LTGD, LTGM u LTGN conepikar axonogasutens # 8 EWSD o6enyxu-
BAIOT MEXAYTOPOIHEIE, MEXKAYHAPOAHBIEC U CIYTHHKOBBIE COSIIMHEHHA.

Juneitnne rpynnst LTGH, LTGM, LTGN moryT oGpabaTeiBaTh NAKETHBIC AAHHBIC, NPHHA-
ThIE H3 a0OHEHTCKUX GNOKOB.

LTGH — aproHomaas nuHeiinas rpynna LTG. B Hel OTCyTCTBYIOT BHEIIHHE HHTEpbeHCH
LU COSMHHEHHA ¢ OKpyKenneM crannui. LTGH npumenserca 8 ATC, B koTopeix ISDN-aGosen-
Thi ¢ 6a30BEIM ZoCTYNIOM (BA) 714 Nlepeiaun NAKeTHRIX JAHHBIX HCNOAB3YIOT D-KaHa/ (TepMHHAN
¢ uaTepdeiicom nonpsosarens X.25).

OGpaboTyuK KaApoB Peann3oBad B BHIE ABYX 00paGoTaHKOB Kampos, Moayneli A (FHMA) B
nape LTGH; kaxaas rpynna LTGH conepxut onnn u3 asyx moayieit FHMA. LTGH mosxer co-
nepxars yetbipe Mogyns FHMA. Kaxneiii monyns FHMA ynpasnser omauM Bd-kaganom, nog-
KII0YeHHBIM K 0GpaboTumky maxetos (PH).

Bee anHeiiHble IPYIIBI BLIMOAHAIOT GyHKUHH 06paGoTkn BHI30BOB, 00SCIEUEHNST HALEKHO-
CTH, 2 TAKKE q)yHl(l.ll/lH IKCILTYATalHH H TCXOGCJ'I)/)KHBEHHX.

HanGonee nepenex nBoOf, KOMNAKTHON M yHHBEPCATbHON CYUTACTCA NHHeliHAA PPy THIA
LTGN.

Untepefics: LTGN knaccuguuupyiotes cielyomum o5pazom:

— BHEIIHHE;

— BHYTpEHHHE;

— BHEILIHHE ¢ BHICOKHMH CKOPOCTAMH nepeayid.
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JlnneitHas rpynna LTGN MoxeT uenonessoBathes B xauecThe LTGN A BHITOIHEHHS
B-dpynxumu uan 8 kavectBe LTGN s semonfeHns C-GyHKIMM; COACPKHUT XOTMOAABHTETS H
06paBOTYHK KAAPOB,

Jns Brnonsenus B-gyniunn LTGN coepuT caeayionine BHEILHNE HHTepeiich:

— A0 HeThIpeX NepBHURBIX HH(POBHIX MunHaii casy (PDC) mns ynanenHoro uudposoro aGo-

HenTekoro Gnoka (DLUY, NoANEpKUBAIOIINX CKOPOCTL Niepenaun 2048 kbut/c;

— #0 wetbipex PDC ans uHOPOBHX COSNMHHMTENBHBIX NTHHHH, MOMIEPKUBAIOIHX CKOPOCTH

nepenayn 2048 k6ut/c;

- 1o uetsipex PDC (mepuunbiii gocyn PA) Ans 1M¢pOBBIX BEAOMCTREHHBIX cTaHuui (ISDN

PBX) cpeasero v Gomsuioro pasmepa, MOJAEPKHBAIOIIEX CKOPOCT Nepefaun 2048 kGuT/c;

— zo aByx PDC, nomiepxusalomux ckopocts nepenaun 4096 xGAT/C, 1A NOXKNIOUICHNA 0~

kansoro DLU;

- uutepdeiic V5.2 11g NOKIIOUEHIA BHECHCTEMHOM ceTi AocTyna (AN),

Jns soinonsenns C-gpyHiamn LTGN cogepkuT clienyiomue BHEIHNES HHTepdeHcE:

— mo vetbipex PDC ana uHQPOBEIX COSTMHUTENBHBIX JHHHH, OANEPKHBAIOMMX CKOPOCTE

nepegayn 2048 k6ut/c;

- BHewHue uuTepdeticsr 155 MOuT/c nns nogxmoueHHs ceTy nepeaus SDH.

Coeanuenne mexay rpynnoit LTG u nyGnupoBaHHEIM KOMMYTAUMOHHBIM ToneM (SN) Bhi-
NONHSETCA ¢ MMOMOIIBIO BHYTPEHHHX HHTEpdeHCOB: ABYX BTOPHUKEIX LMGPOBEIX MMHHUE CBA3A
(SDC).

CrpyxTypHas cxema NuHediHo# rpynne LTGN npuseniena na puc. 4.4,

OcHosable GpyHKIMOHANBHEIE G10ku LTGN peanusoBask B Mogyne «['pynnoeoii npoueccop
a1 LTGN GPN». Ha onmoit kaccere F:ILTGN pacronoskero o 16 Monyneii GPN.

B coctap LTGN BX0AAT ciieAyIOLIHE aNfapaTHEie QyHKIMOHATbHbIC GI0KH: TPYNNOBOI Hpo-
ueccop (GP), mponeccop ssona/riBona (IOP), rpynnogoit kommyrarop (GS), Gnok mmaeiinoro
untepdetica (LIU), rerepatop ToHansubix chranoB (TOG), kool npuemuuk (CR), undpo-
Boii uHTepdeticnuiit Gnok (DIU), noxamensii untepdedic (LDI), o6paGorank kaapos Bbicokoi
npoussoanTensHocTH (SILC). - . .
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Puc. 4.4. CTpykTypHas cxema nuHeiHo# rpynnel LTGN

Tpynnosoti npoyeccop GP npeoGpasyeT BXosliylo HHGOPMAUMIO, TIOCTYNARIYEO H3 OKpY-
KEHHA KOMMYTALMOHHOTO Y31, BO BHYTpeHHHH (opMar cOOGLISHHMS CHCTEMBI H YIIDamRIseT
bynkunonansasvi GnokamMu LTGN.
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Hutepoeiic GP ¢ nnatoit aononuurensHbix GyHKuuit LTU:S ocymecTBIseTcs Yepes obneau-
HUTEABHYIO 14Ty ¢ TOMOLIBIO 8-Da3pSAHOHN IMHEI JaHHLIX M 8-pa3paaHON IIHMHE! AZ[Peca, H30MH-
POBAHHBIX OT COOTBETCTBYIOMIHX BHYTPSHHHUX HIHH Gydepamir,

IIpoyeccop 6600a-6visooa fOP ciyxut Ans yNpaeneHWs IPYINIOBHIM KoMMyTtaropoM GS,
undporsiM unTepdeiicbiM 6noxoM DIU/LDI 1 06paGoTunkoM KagpoBs BEICOKOH NIPOM3BOAHTENb-
HocTH SILC, a Takke A1A KOHQUIYPUPOBAHHA IM(POBOro CHrHAIBHOTO IPOLECCOpa KOZOBOTO
npuemHuka CR DSP.

Tpynnosoit kommymamop GS TPeNCTaBNAET coGoiH CTYMeHs MPOCTPAHCTBEHHO-BPEMEHHOR
KOMMYTauuu Ansi 512 xananos. Bzaumogeticteyer ¢ DIU, TOG, CR u SILC u coenuuser ux ¢
KOMMYTALIMOHHBIM MOJIEM.

Brok aumeiinozo unmepgpetica LIU nenonpsyercs 11a noaxknogenns k LTGN ayGnuposanno-
To KOMMYTaloHHOro tons SN (SNO u SN1) gepes peueByio Maructpans SDC 8 M6ut/c k Kax-
JIO¥i 1I0CKOCTH.

Teneparmop monansusix cucnanos TOG TeHepupyeT akyCTUUECKUE TOHAIbHBIE CUTHATEE («OT-
BET CTAHLHMH», «CHIHAN 33HATO», «KOHTPOTb MOCKLTKH BHI30BA»), CHTHATE! JUIsi 06paboTKH BBI3O-
BOB H 3aILHTEI, YIIPABJISIOIHE CHIHAJIB A1 NPOTPaMMHOrO obecnieuenns GP ¢ Uenbio ynpasie-
HHUA NPOKITICYEHHEM TOHAIBHBIX CUTHANOB, a4 TAKXKE HMITYNBECH Haﬁopa HOMEpPA U UCTILITATENBHBIE
‘TOHAJIbHEIC CHFHANBL.

Koooserit npuesnux CR BKMouaeT 16 NpHeMHHKOB 4aCTOTHOH CHIHANH3AAN AN 06paboTku
B130B0B LTGN. IToprst CR pasaeseHsl Ha 8 rpynn. MukponporpaMMioe ofecnedeHne ans KoM-
notienta CR COCTONT H3 MPHEMHKKOB HapGonee OGLIX THIIOB CHTHAOB, K KOTOPBIM OTHOCKTCR:

— MHOFOYacTOTHBIN KoA «2 u3 8» ansi ToHansHoro HaGopa nomepa (DTMF)/uaenTndukaius

3NOHAMEPEHHOTO BhI30BA;

— MHOTO4acTOTHBIH Koa (MFC) — R2;

— MHOTOYAaCTOTHBI koa (MFC) — R1;

— nposepka uenoctHoctH (CTC).

B oauom monyne CR MOKXHO 0FbeHHHTE ABA PA3IMUHBIX THIIA CUTHATA.

JTunetinotii unmepgpetic DIU ocHammey cpeacTRaMM NOAKMOYCHANA YSTHPEX NEPBHAHBIX DUd-
posbix nunuit csasu PDC co ckopoctsio 2,048 Méut/c.

Hoxanbuviit unmepghetic LDI cnyxur ana noamouenus asyx HKM-1pakTos co ckopoctsio
4,096 M6uT/c 0T NoKanbHEIX aboHeHTCKUK rpynn DLU.

Lenmpanenwiii maxmoewiii eenepamop GCG reHepupyeT TAKTOBBIE CHTHAIBI ANS PEUEBBIX
ZIAHHBIX W CHTHATH3aumK B rpynne LTGN.

Konmponrep mepmunanoe 3eenves cucnanuzayuy SILC BbIIonHAeT 00paGoTKY NAKeTHBIX
Aannbix 0T ISDN-aGonestop. O6nanaet BrCOKOH NPONYCKHOM CIOCOBHOCTLIO HPH Mepenaye ma-
KETHBIX AaHHBIX Mo D-kanany ISDN.

Hpeobpazogamens nanpsaxcenus numarus DC/DC OCYIIECTBIACT TeHEPALMIO HATIPAHKCHHA
nmuTaHus +3,3 n +5 B,

Jlononxutensupie ¢ynkuun LTGN BBINONHAIOTCA ¢ MOMONIBIO AOMOJHUTENLHBIX aNNapaT-
HBIX MOAYJIeH, YCTAHABMBAEMbIX B CHELHANBHOM 610Ke noaKmoYen s minui LTU:S.

Biok LTU:S coenunen ¢ dbyHKuMoHansHeMU dacTamu LTGN yepes BXOA/BLIXO CHTHATBHOM
maructpanu STHY/O, Bxon/Brixon pevesoit MarncTpami SPHI/O i 8-pazpsaymyio muny GP.

K n0ononunTensHsiM oTHOCATEA cnenyomme GpyHkuun LTGN: ofpaforka nakeros, koude-
PEHU-CBA3D, HﬂEHT"thKauHﬂ Bl:BBlBalOu-lCi:l JIHHHH, 5XOMOJABICHHE, aBTOMATHYECKOE TECTHPOBA-
HHe 0GopynoBaHHs, pyHKINA aBToMHpopMaTopa K dyRxums Mid Call Trigger (MCT). Iocnen-
HAisl HCAO/IB3YETCS, HAPUMED, JUIA BHI30BOB IO KPEAMTHON KapTouke, HpH o6paGoTke KoTepoit
MpOBEPAIOTES NpaBa A0CTYNA. TIpk 5TOM BHIILIBAIOIIETO AGOHEHTA, OCYIIECTBIAIOMIEN0 HECKOTIBKO
NOC/IE/I0BATENEHBIX BLIZOBOE, HIEHTHOUUMAPOBATS JUI KAKIOTO BBI30BA HE TpeGyerca. DyHknua
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MCT no38015€T BHI3HBAIOIIEMY A6OHEHTY IPEPBATH TEKYIIMH BHI30B ¢ IOMOLIBIO BBOZA ONpee-
nexroro DTMF-CHMBOMA, HAIPHMED, «¥» WM «#». [locne passe UHeHHS aBOHEHT CIBIUHT CHI™
HAII OTBETA CTAHUMH H MOXKET YCTAHOBUTE HOBEIH BHI3OB,

B xauecTBe aNbTEPHATHBBL CTARIAPTHEIM HHTepdeiicam (2 Mbut/c) muneiinas rpynna LTGN
TIO/UIE[PKHBACT BHELIHUH BLICOKOCKOPOCTHOM (155 MOHT/C) cucTemHblit HuTepdetic ¢ cetero SDH
SMAIK (pue. 4.5). SMA1K — 3T0 KOMNIAKTHBIH CHHXPOHHBIH MY/BTHIUIEKCOP C IMHEHHBIMH HH-
Tepdeticamn STM-1 H MONHOH KOMMYTAUHOHHOM EMKOCTEIO 210 63 TpakTos 2 MoéuT/c.
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Puc. 4.5. Untepdeiic SDH

Bee rpynne LTGN B cTaTHBe HENOCPSICTBEHHO MOAKMIOUEHH K My/IbTHINIekcopam SMAIK.
B craTuBe MOTyT pasMeinaThest 10 uetbipex SMA1K. Mynsrunnexcopst SMA1K wenocpencisen-
HO coeauHentl ¢ mnatdopmoi NetManager yepes HuTepdeiic SKCIUTYaTaLMH, YNPABISHUA U TeX-
HHgeckoro obciyknsanus (OA&M) wa Gase Ethernet. SMAIK HCnoms3yeTcst B ABYXTOUEUHELX,
KONBIEBBIX TONIONOTHAX M TOMONOTHAX THIEA <IIENOMKA».

4.3.3. Uudposoe kommyTauuosHoe none SN

LudppoBoe KOMMYTALHOHHOE [ONE CHcTeMbl EWSD ClTy)XuT /11 KOMMYTAlHH Pa3sTOBOPHBIX TPaK-
TOB, MOAYMOCTOAHHBIX COCIMHEHHH M&xAy mponeccopaMi 6aokop LTG # koopaHHALMOHHEIM
npoueccopom CP.

TlonoA0CTYNHOE KOMMYTauMOHHOE mone widposoii cucremsr EWSD ctponTes no momymb-
HOMY IPHHLATY, HMEET MAIYI0 BHYTPEHHIOIO GAOKMPOBKY H B 3aBHCHMOCTH OT KONHYECTBA JIH-
Helinpix rpynn (LTG) MOXKET NPHMEHATBCS HA CTAHLIMAX BCEX THIIOB H eMKOCTEH.

B Bepeuys EWSD V.15 ncnonbsyercss xoMMyTaumonnoe nojie Thros: SN, SN(B) u SN(D).
Dyrkimn SN(B) NOTHOCTBIO COOTBETCTBYIOT ByHKIMAM KOMMYTalHOHHOFO nona SN, Ho B SN(B)
B KaX/IbIH Mogyns TSG BKAIOYEHO HE YeTHIpe, a BoceMb QYHKUHOHANbHBIX G10koB LTG. Kommy-
TaunoHHee ot SN u SN(B) Ha 63 LTG umeror crpykTypy B-I1-B, a koMMyTaumonHble mona
SN u SN(B) ua 126, 252, 504 LTG — ctpyktypy B-II-TI-TI-B.

Kommymayuonnoe none SN u SN(B) B 3aBHCHMOCTH OT €MKOCTH COACPRUT OT 1 o § kommy-
TAUMOHHBIX TPy, K KaXKmoi rpyme MOXHO NONKMIORHTb 64 BXOASIIMX M HCXOAAMNHX BHEUIHAX
UKM-nunnu co ckopoctsio 8192 kbut/c (0+63). C nomomsto 0-ii HKM HHEH K KOMMYTalHOH-
Holi rpyrnne uepes Gydep coobuiennit MBUILTG moakniodes Koopau#auMon ki nponeccop CP.
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C noMowbio octanbHeix 63 HKM-1uHR# K MOMo NoAKAoueNH aunelinme rpynnsl LTG. Ecau s
cucreme EWSD ncnonssyerca cursamuzauns OKC Ne 7, To ofma uz UKM-niuuii cnyxut mwis
NOAKTIOUEHHs K nomo ynpasisiomero yctpoiictsa OKC CCNC. CkopocTs nepefiadn Ha Beex
BHYTPEHHUX YITOTHEHHBIX JIMHIAX KOMMYTALIMOHHOFO Mons cocTapaser 8192 kOut/c (BTopny-
Helit ook, SDC). B ka0l BHyTpeHHell YNNOTHEHHOI MHHHH HCNONB3yeTcs 128 KaHaIbHEIX
HHTEPBANIOB C TIPONYCKHOI cnocoGHoCThIo 64 kGHT/C (128x64 = 8192 kbut/c). Texnuueckne Aan-
HBIC KOMMYTAUHOHHOTO 10/15 SN pa3HoH éMKOCTH NPHBEACHE! B Tabu1. 4.5,

Tabnuua 4.5, TexH4eckne AaHHbIE KOMMYTALMOHHOTO nonst SN pasHoN emKocTH

EMmkocts SN 15LTG 63 LTG 126 LTG 252 LTG 504 LTG
Yucno LTG 15 63 126 252 504
CrpykTypa BIIB BIIB BINIMB BIMHINB BIINIB
?“‘L"C':)yﬁi"g'; o 750 3150 6300 12600 25200
Yueno AJl ans ONC 7500 30000 60000 120000 240000
Yucno AJT ana ONTC 1800 7500 15000 30000 60000

HeGonbuie Tene@oHbIC CTAHLIE HMESIOT KOMMyTaLKOHHoe none SN:63LTG co ctpykTypoit
B-TI-B:

— OfIHa CTYNeHb BPEMEHHOH KOMMYTawHHy, Bxoasmas (TSI);

— OfIHa CTYNeHk NPOCTPAHCTBEHHOH KoMMyTamiH (SS);

— OfIHa CTYMeHb BPeMEHHGH KOMMYTalHA, uexomamas (TSO).

Ha puc. 4.6 npuBeaeHa CTPYKTYpa KOMMYTauHoHHoro mons SN wa 63 LTG: BXosswas cTy-
neb TSI 1 uexonsmas TSO cTyneHH BpeMeHHOH KOMMYTAUKH MOKA3aHE OTACABHO.

J { SN1

128 — SN0
Kananos . {150
4N e 16| | |16 e
e d ol o [
TSmO SSMO TSMO
./_ T
s T80 1
128 s
KaHanos. 4 4 16 16 —
15 L] i5
TSM 15 S9M 3 Tsmis

Pwc. 4.6. CTpykTypHas cxema kommyTaumnoHHoro nons SN ana 63 rpynn LTG

B kaxabiii BXogAumnii BpeMeHHGH koMMyTatop TSI BKIIOUEHO N0 YeTHPE BXOLALMX BTOPHY-
HbIX uHdposeIx TpakTa SDC no 8,096 Méut/c ama noaxmodenns LTG (0+63) i no 4etwipe BHYT-
pennmx npomexyTrounsix UKM-nuaun no 8 Méur/c (0+3) nns noxniovenus k Moayasm SSM.
Cxema cogepxut Heteipe Monyna SSM (0+3), B kaxmslit MoLy/Ib SSM BkroueHO 0 16 BHYTpeH-
Hux HKM-munmit (0+15) ana noaxnrodenns k Mogynam TSI u no 16 srytpennux HKM-minuit
(0+15) nns noaknwouerns K Moayaam TSO. Hexoaamas cTyneHb BpeMeHHOH KOMMYTAlMKU Cofep-
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AT 16 HCXOIANX BPEMEHHEIX KOMMYTaTopoB TSO (0+15), B xaxani TSO BKIOYEHO 10 YETH-
pe BuyTpernnx UKM nunnn (0+3) uis noakmouenus K MoayiaM SSM 1 o YeTripe HCXOAIHIX
SDC (0+63) mis MOAKTIOYEHH K aMHeHAHsiM rpynnam LTG. BpemenHEle W NPOCTPAHCTBCHHBIE
KOMMYTATOPk! COSIMASHBL 110 IPRAEUMNY «Kross-overs.

B otnuuve ot koMMyTauHoRHoro rond SN 8 MORYNu BpeMEHHGH KOMMYTaIHH KOMMYTaun-
ongoro nong SN(B) siuttouaetcs 10 BoceMs Nukeiiubix rpynn LTG. TToatoMy aia KOMIUIEKTALMH
KIT SN(B) Ha Ty e eMKoCTb, uro H SN, Hanipumep, iz 63 LTG, TpeGyioTcst TONbKO BOCeMb MOY-
nefi BpemeHn6i kommyTamk TSMB. TIpH yCTaHOBREHHH COCIMHHTENBHOTO TYTH Yepe3 KOMMY-
TamxonHoe none SN(B)15SLTG u SN(B):63LTG momynu LISB u SSMSB He ncrnons3ylorcs.
Ha puic. 4.7 npuBejiena cTPYKTypa KoMMyTaluoHsoro nons SN(B) Ha 63 LTG. Ctynens BpeMeH-
HOit KOMMYTAIIMH COCTOHT H3 BocsMH Moayseii TSMB (0+7).
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Puc, 4.7. Ctpyktypa SN(B) Ha 63 LTG

Kaxapiii Moaynme TSMB cONepUT BXOIAIIMI M HCXONAMI BPeMEHHEIE KOMMYTAaTOPHI,
B KOTOPBIE BKIIOYCHBI BXofsmue u Hexomamme SDC (0 + 63) Ana MOAKNIONEHHS JHHEHHBIX
rpynn LTG # untepdeiic LISB x1s nomonodenya K MoaynaM SSM16B. SDCO ucronssyerca ans
noakoYerHto k Sydepy coobmennit MBU:LTG. CTyneHs ApOCTPaHCTBEHHON KOMMYTAlMH CO-
CTOMT U3 ofHOTO Moayad SSM16B. B moayns SSM16B BkmoueHo 16 BXOAALHX H HCXOASUIHX
BHyTpeHrUX UKM-nuHuii 8,192 M6ut/c (0+15) A4 CBA3H C MOAYIAMU BPEMCHHOH KOMMYTaLIHH
5 SN(B)O u SN(B)1.

Kaxnas rpymma cTymenn speMeHnOH komMyTaiu TSGB, xakmas rpynna cTymeHs mpo-
cTpancTBeHHOM KoMMYyTals SSGB 1 npu SN(B):63LTG xakzas CTOPOHA KOMMYTALWOHHOO 110~
1A MMEIOT cofieTeentoe ynpasniomee yerpoicrso SGCB.

B cTauuuax cpenseit u Gonbuioli eMKOCTH MCTONB3YIOTCA noas emkoctn SN(B)Y:126LTG,
SN(B):252LTG 1 SN(B):504LTG.

Bxonsuwe (TSI) 1 ucxonaume (TSO) KOMMYTaTopH BpeMEHHOH KOMMYTALMH pasMelleHbl B
napax Ha 00IHX MOOyNAX BpeMenndii crynenu TSMB. B cocras SN(B) BXOAT creAyroume Mo-
Rymu;

— Moaynb B ¢cTynenn epevenndit kommyTauny (TSMB) ¢ aByMs GyHKUHOHATBHBIMH G0Ka-

mu LIL u nsyms BpeMensiME koMMyTaTopami TSI u TSO;
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— mogyns B untepdeiica mesxny TSG u SSG (LISB) ¢ aBymMa QyHKUNOHATBHEIME GroKaMU

LIS;

~ MOy B cTyfleHH MpocTpaHcTBeHHOH KoMmyTaunn (SSM8B) ¢ neymMs QyHKUHOHANBHBI-
Mu Haokamn LIS i ABymMa npocTpaHeTBeH bIMI KOMMYTaTopamy SSM 8| 15;

— Moayns B crymenn npocTpaHcTBeHHOH KoMMyTalkn (SSM16B) ¢ BoceMblo GyHKIMORANb-
HeIMH 6nokamu SSM16 | 16.

Ha puc. 4.8 npuseaena crpykrypsas cxema KIT SN(B) na 504 LTG.
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Puc. 4.8. CrpykrypHan cxema KM SN(B) Ha 504 LTG

Kommymayuonnoe none muna D SN(D) uMeeT BBICOKHE XaPaKTEPUCTHKY KOMMYTAUMOHHON
EMKOCTH: HHTEHCHBHOCTH Tpaduka 100 000 3ps, 240 000 noaxmoyaeMbix nopros, 1008 coennHe-
nuit ¢ LTG. [ing obecneuenns nagexuoctn SN(D) umeer nyGauposannyio cTpykrypy (SN(D)0 u
SN(D)1). Kaxnoe coeiuenne BCera NPOKIIOYACTCS ONHOBPEMEHHO uepes obe cTopousl SN(D).
CymecTryoT creaylonue so3mMoxnne emxoctn SN(D): Ha 126 LTG, 252 LTG, 504 LTG, 1008

LTG, 2016 LTG.

Passtnuuele eMKOCTH KOMMYTALHOHHOTO mofs Tuna SN(D) onpeaemiorcs KOMHIECTBOM
MYyNBLTHIUIEKCOPOB KOMMYTALHOHHOTO Nolt SNMUXA. B oans myastamtexcop SNMUXA mox-
HO BKIIOMMTE 10 126 maunefinpix rpymn LTG. [ SN(D) ra 126 u menee rpynn LTG 1pebyerca
TONLKO OAHH MYJBTHILIEKCOP KOMMyTaiogHoro noma SNMUXA (puc. 4.9), KOTOPEIN BEINOMHA-
€T GYHKUUY W My b THITIEKCHPOBAKNS/IEMY NBTHILICKCAPOBAHAS, 1 KOMMY TAIH,

SNDY

SN(D)o
Vsl LTG 1;6 - SNMUXA
ENED 83
MBD

Puc. 4.9. Ctpyktypa KN SN(D) na 126 LTG
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B cayyae SN(D) na 252 rpynner LTG ucnosb3yioTes IBa MyNbTHIEKCOPA KOMMYTALMOHHO-
ro nona (SNMUXA 0 1 SNMUXA 1). B takoii koudurypanuy 06a My/IbTHINIEKCOPA BEINOTHTOT
GYHKIIMH KOMMYTAallHH B MyIIBTHINICKCHPOBAHHS (MYJIbTHIUICKCOpa/IeMyabTHIUIEKCopa). Ofa
MynsTiiekcopa SNMUXA ganpaMyio coeHeHs! Ipyr ¢ ZpYTOM 10 ONTOBOJOKOHHBIM JIHHUAM
¢ nomomsro uuTepdeiicor OML 920 M6ut/c (puc. 4.10).

! SNyl
Sijo] |
oML|_!|
1 SXA0 1) G [ |
|
Vs iTG § I
ONTOBONOKOHHEIE I I
oML M
252, SNMUXA 1 920 i i
51 [s1]s3 Is1]s1]s3
Vale MBD

Puc. 4.10. CtpykTypa KN SN(D) emkoctsio 252 rpynnsi LTG

Tpu emxoctn o1 252 go 2016 numedinex rpynn LTG B none SN(D) ncnonssyercs zo 16
MYJIBTRIUIEKCOPOB KOMMyTausonRoro mons SNMUXA # Matpuna KOMMYyTAWHOHHOTO NONS
SNMAT. Myastuniaekcopsl SNMUXA coemunens! HenocpencrbenHo ¢ SNMAT no omnrogono-
KOHHBIM NHHHAM ¢ IOMOIUbIO HuTepdeiicor 920 Mbut/c. B SN(D) Ha 504 + 2016 LTG myabran-
nexcopbl SNMUXA BLInonHAOT GYHKLHIO MyIbTHIICKCHpOBaHHA, 8 SNMAT — dynxiumnio xom-
MyTaumH (puc. 4.11).
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Puc. 4,11, Ctpyktypa KN SN(D) Ha 2016 LTG
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Hurepoeiic ¢ nuueinbiMu rpyonamMi LTG cocTout M3 MyJIbTHIUIEKCHBIX miuni 8,096 MGut/c
(SDC), kaxas 10 128 kaHa1os, CUTHANE! NEPElady NAHHEIX, TAKTOBSIC CHIHANS U CUTHANEL LUK~
J10BOIt CHHXPOHH2ALMH IePENAlOTCA B KAKIOM HATIPABRCHHH yepes HHrepdelics ¢ rpynmnamu LTG.

Jinsa MynbTHIUIEKCHPOBAHHS H KOMMYTAlHH KoMMyTanHoHHoe nosie SN(D) umeer otaenbssie
uHTepdElCH A5 NOIKTIOYeHNA K Oydepy coobuiennii MBD:

— ANA MYJBTHILIEKCHPOBAHHS HCTIONB3YIOTCA IBa HHTepdeiica S1 8,096 MouT/c;

— A KOMMYTAUHH HCTIOAE3YeTCA ORUH uHTepdeiic S3 8,096 MOMT/c, B 3aBHCHMOCTH OT eM-
xocTH unTepdelic S3 coemunaer Matpuns SNMAT wm MynsTunnexcopet SNMUXA ¢ By-
depom MBD.

B cocras SN(D) na 2016 LTG Bxopat cieiyoinue GyHKUHOHANBHbIE G10kH (eM. puc. 4.11):

— MYILTHILIEKCOPBI KOMMYTalHOHHOTO noin SNMUXA;

— MaTpHuUa KOMMYTALHOHHOrO nons SNMAT;

— nurepeiicurie Moxynu ana LTG, tan D (LILD);

— MOJLyJIH KOHTPOMIepa My IsTHIEIekcopa SNMUXA (MUXC);

~ MOIyJIH TPaHCHBEPA J/IA ONTHYECKUX coeannennii (OML 920).

Jina nopxmoyenus k rpynuam LTG mogyneit LILD u MUXC umeerca ofuuii MynbTHIUIEK-
cop/aemynsTuruiekcop MUX16.

Humeppeticol ¢ SNMAT peannsoBars! ¢ Honomb3obanHeM OML 920 B kadecTBe ONTHYSCKHX
nauuit casisH. Ha sapedf cTopoHe MoxynbHO# kaccers! ans kaxzaoro SNMUXA moxer 6bTb noz-
KIOYEHO 10 ABYX Moxynelt OML 920. TIpu MakcHManbHoli KoHQUIypauuu ¢ 16 MynbTHILIeKCOpa-
Mu SNMUXA ycTanapnuBacTcs MakcHManbho 32 momyis OML 920. Omruyeckne coequHeHus
npecTaBMAIOT coGoH IBYHANpaR/ieHHble THHMH. JlaRabe NepealoTes & co ckopocTsio 920 Mbut/c
B KaXN0M HamnpapjleHHH.

B modyne LILD moxHO BKIOYUTE 16 museitneix rpynn LTG. Kommyrausonnoe none SN(D)
B MaKCHMAaIbHOI KOMIUIEKTaIHH Ha 2016 LTG coaepxnt 126 mMoayneit LILD,

Modyns MUXC anaerca ynpapmstomum Mogynem SNMUXA 8 SN(D).

Mampuya  xommymaynonnozo nosa SNMAT BKmOYaeT A0 BOCEMH MOZYfei MaTpHLBL
(MATM) 1 Mozyns KOHTpomIepa MaTpHIEl (MATC).

Kaxcnomy monymio Marpuisl MATM HasHayaerca YeTkpe MOAY/IS NEPEAATUHKA H NPHEMHH-
xa OML 920. K oaromy momynio Matphubl MATM MOMKHO NOJIIIOUHTE JIBA MYJNBTHIVIEKCOpPA
SNMUXA. Tloanonoctynsoe KoMmyTanuonnoe none SN(D) 6e3 610KMPOBKH yHpaBAseTes, KOH-
TPONMpYETER U cuHXpoHusapyetcs 8 SNMAT mopynamn MATC u MATM. MATC noaxmo4aet-
cs x MBD uepes HDLC-untepdeiic S3 8 Mout/c. B Tabn. 4.6 npupenena KOMILISKTaHA KOMMY-
TauKoHHoro nonst SN(D) B 3aBUCHMOCTH OT €MKOCTH.

Tabnmua 4.6. KoMnnekTauna KOMMYTaLMOHHOrO Nons SN(D) & 3aBUCMMOCTH OT BMKOCTH

Yncio LTG 0:126 127+252 253+504 505+1008 10092016
Emxocts SN(D) 126 252 504 1008 2016
‘ncno SNMUXA 1 2 4 8 16
UYncno OML 920 - 4 8+8 16+ 16 32+32
Uneno LILD 8 16 32 63 126
Ynemo SNMAT ~ - 1 1 1
Yucno MATM - - 2 4 8

B 1abn. 4.6 B cTpoke «Uncno OML 920» ana SN(D) cpenneii n Gonbmoii emxoctu (Ha 504,
1008 u 2016 LTG) nokazano uucno monynek OML 920 s mMynsrunnekcope SNMUXA nmioc B
matpuue SNMAT.
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B SN(D) na 2016 LTG ece ¢pyuxunonansusie 6noxn LTG menarca na 32 rpynmit (0 + 31) no
63 LTG B kaxnoii rpynmne (cm. puc. 4.11).

B sepenn V.15 EWSD npy ycnions3osauny xomMmyTausosnoro nona SN(D) u Gydepa coob-
menuit MBD npumensetes koutposiaep chrsaiusammi OKC Ne 7 SSNC, koTopbiit B KOMMYTau-
OHHOE Tone He BKMouaeTcs. OH uMeeT cBoe kKoMmyTaunoHHoe ATM-mone (ASN); uepes Hero
TIOAKMOYAETCA K KOOPAMHALOHHOMY mponeccopy CP u Gydepy coobmennii MBD.

4.3.4. Bydep coobuennin MB

Bydep coobuiennit MB 0THOCHTCA K NOACHCTEME KOODAMHALHMH U YHPABIseT 0OMeHOM coobule-
HMAMH MCIKAY OTASNbHBIMH MOICHCTEMAMMU

— KOOpRHHAIMOHHEIM npoueccopom CP u nuneiinsivi rpynnamu LTG,

~ xoopAHHaLHOHNBIM nponeccopoM CP 11 xoMMyTaiOHHEM nonem SN,

~ nnHefinpiMu rpymmamyu LTG,

— nunefinbivu rpynitami LTG 1 yupasiusiomnM yeTpoitcTBoM ceTi curHanmsanun OKC Ne 7

CCNC (MBB) 1K CeTeBEIM KOHTPOAIIEPOM CHCTEME cHrdanmsarua SSNC (MBD).

Bydep coobuienuit Ans HANEKHOCTH TOMHOCTLIO Aybnnposan. O6a Gydepa pabotaror B pe-
SKHME PasfeNieHus Harpy3ky. Eci# ofHH CTRHOBHICA HENOCTYIHEIM, APYroi HauHHaeT oGpaGaThi-
BATH BCIO NIOCTYTIAIOMYIO HHPOPMALIIOHHYIO HATPY3KY.

Bydep coobmenuii MB aHamu3upyeT agpec [yHKTa HA3HAYEHNS, YKA3aHHBIN B KAXKIOM CO0G-
UICHHH H3 NOACHCTEMBI NICPEIatt, H NIepeaeT 3TH COOle\CHPm B COQTBETCTBYHOLIYIO NOJCHCTEMY.

B uutposoit cucreme EWSD aepcnn V.15 ucnonpsyercs Gydep cooSlueHuil IBYX THIIOB
MBB u MBD.

Crpykrypa Gydepa coobLuennii monHOCTBIO AyGaupopaHa M cocTont H3 MBBO n MBB1. O6a
paﬁo'ram B PEXHME pasfAc/NcHHA HATPY3KY; €C/IH OHH CTAHOBHTCA HEAOCTYIIHBIM, llpyl‘Oﬁ Ha4u-
HAeT 06pabaTLIBATh BCIO MOCTYNAIOLLYI0 HHGOPMALHOHHYIO HATPY3KY.

Kawcnerit Gypep MBB moxet conepxats o1 1 20 4 myGimposausisix rpymn Gydepos coobue-
unit MBG. CrpykTypsas cxema MBG npueenera sa puc. 4.12.

B cocras rpynnsi MBG BX0IST cneAyionie GyHKUBOHATEHEE GHOKH:

— 6ok Sydepa coobmennii 1ns mukelinod rpymms (MBU:LTG);

~6nok Gydepa coobiennti mI% yNpapIAOINEre YCTPOACTBA KOMMYTAUHOHHOH IPYNIBI

(MBU:SGC);

~ IPYNNoBoi renepaTop TakToBoH Yactoth (CG);

— mynsramnexcop (MUX), oGpasyroitiuit HETepheHc ¢ KOMMYTALHOHHBIM TI0JEM;

— nutepdelicHril ananTep 114 Npoueccopa BBOLA/BEBOAA 15 Sydepa coobuernii IOPC.

Bnox Sydepa coobuwenmit 113 nuneitnbix rpymn MBU:LTG cofiepxHuT R0 4eThipex yrpas-
JIAIOLIMX YCTPOiCTB NepeaTynka/npHeMunka (T/RC) # oa#H MOAYAB pacipeae/IeHUs coofImeH it
(MDM). Kaxagii moayns T/RC BKmIOUaeT NBa MHKPONPOLECCOPA H MOKET 0GCAYXHBaTh 10 16
nnefinpx rpymn. Yetnipe T/RC monyns MBU:LTG coefiMHsioTea MeXAY cobol mocpeacTBoM
MoAyIA pacnpeaenerns coobmeruii MDM.

Baok Gydepa coofweHuil M1 YOpasAfoOWIEro YCTPOMCTBA KOMMYTALMOHHOM IPYNIIs
MBU:SGC umeer 1akylo ke CTpyKTypy, 410 MBU:LTG. Ongako B CBA3K ¢ TEM, 4TO OH MaKCH-
MAIBHO MOKET OOCNYKHTh TPH [aphi KaHANOB YNPABICHHA, MOAYTh Pacnpefenesus coobmenisi
{MDM) Re KCTIOAB3YETCS 1 B €FO COCTAB BXOIHT TONBKO OZNH MUKPONPOLIECCOP.

T'pynnosoli FeRepaTop TakToBO# yactoTsl (CG) BXoaHT B KaXIylo rpynny MB.

MynLTHILIEKCOP COSIMASH C KOMMYTAIIOHHBIM T1071EM Yepes3 ABa BTOPHYHBIX L(POBEIX (10~
TOKa; KOHLIGHTPHPYET MOTOKH JAHHBIX, HOCTyMaloLIHe oT Asyx MBU.LTG.

HnTepdeiicHbiii agantep BHNONHAET GYHKUHIO HPeOGPA3OBAHHA JBYXTAKTHBIX CHTHAIOB
IOP:MB B ¢popmy TTL, u oBpatHO.
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Puc, 4.12. CTpykTypHas cxema MBG

B coctas anmapaTHeIX cpeAcTs MBD exomat cnefyromme byHKUNOHATBHbIE 610K (puc. 4.13):

— WHTepelic BEICOKOYPOBHEBOTO NPOTOKOIA YNPABICHUA KAHAIOM MEpefaud JaHHbIX —
ofecnednBaer coeaunenne mexay MBD u SN(D) win LTG; peannsoean mogyiem HDLC-
uHTepdeiica;

— unTepdeiic pexHUMa aCHHXPOHHO Nepenaun — ofecneunBaeT CoenuHerne Mexay MBD n
ATM-myneTHRIeKcOpoM (AMX) kontponnepa SSNC; peanusoBan moaynem ATM-uHTep-
detica;

~ unTepdeiic KEOPANHALMOHHONO iPoneccopa — obecneunsact coeansenne Mexay MBD n
npoLleccopoM BBONA/BEIBOAA 11 Gydepa coobmenuii IOP:MB CP113C/CR;

— GMok pacrpe/ieNeHHA TAKTOBBIX CHTHAJIOB/TAKTOBBI I€HEPATOp — BBIIOAHAET bYHKUMIO
pacnpeaenenHs CHHXPOHHBIX TakKTOBBIX CHFHATOB; OJHOBPEMEHHO paGorrae’r B Ka4eCTBe
TAKTOBOTO reHepatopa Ans MBD; peannsoBan MOAy/eM TaKTOBOTO FeHEPaTePa.

Bydep coobuiennit MBD semonnser Te xe QpyHkumn, uto 1 MBB. Kpome Toro, on peaansy-
€T pexuM aciHXpoHROH nepenaun (ATM) 114 ceTeBOro KOHTPONAEPa CHCTEMBI CHIHATM3AUMH
SSNC n obecneunsaeT NpenMyInecTsa, 0GyCIOBIEHHbE YBENHUEHHON CKOPOCTHIO NePesadH.

Pacumpetive MB 3aBHCUT OT kostHuecTBa rpynn LTG, HMeIOHIHXCst B COCTaBe 000pYA0BAHHS
craquuu EWSD. Ctynenu pacuupenus MBB: 31, 63, 126, 252, 504 muneiinbix rpynn LTG. Cty-
nenu pacitnpenus MBD: 252, 504, 1008, 2016 muueiianx rpynn LTG.
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Puc. 4.13. QyHKUMOHANbHBIE GNOKN M BHELWHNE WHTepdeiicer MBD

Tpebyemoe komraecTBo Momysielt untepdeiicop ma ATM-nocryna (MBDA) onpenensetcs
nponyckHoii cnocoGHocTsI0 Mo TpadkKy cHeTeMb! curHamisatny OKC Ne 7. MakcuManbHO MO-
KET HCMONb30BATECA MAKCHMYM J0 5 Monyneit MBDA, oBecneansatounix Beero 10 ATM-coem-
HeuHit (WM MOCTOB).

4.3.5. KoopauHauywonHeii npoueccop CP

B cucreme EWSD Bepcnn V.15 menonbsylorcs ABa THNA KOOPIHEAUKOHEBIX HPONECCOPOB
CP113D u CP113C/CR. TIpougccopsl CP113C/CR BXOZAT B cOCTaB 0GOPYAOBAHMA CTAHUMIE
Gonpioit eMkocTH B coueTanuu ¢ Gydepom coobenns MBD, komMyTamoHHEIM onem SN(D) 1
KOHTPO/IEPOM cHcTeMBl cHrHanusamma OKC Ne 7 SSNC. Ipoueccopsl CP113D npumeHsiotes
HA CTAHUHAX MeHblNell EMKOCTH B coueTaHHH ¢ Gydepom coobmennii MBB, KOMMYTauUHOHHEIM
nonem SN(B) u ynpansionus ycrpolicteom cetr curnanuzanun OKC Ne 7 CCNC.

Koopaurauuouusiii mporeccop CP cnyxut s o0paboTKH BEI30OBOB, YKCTUTYaTALHH U TeX06-

CHYKHBAHNS, 0GECTIEYEHHS HANCKHOCTH.

B cocras CP Bxoast cneayiowue PyHKUHOHANbHEIE BIOKH:

— 6azoebiit potteccop BAP BRINOMHSAET Boe hyHKIUM IKCTUTYATALMH H TeXOOCYKHBAHKA, &
TAIOKE HEKOTOPBle QYHKIIH 0GPabOTKH BEIZOBOB;

- npoueccop o6pabotku Br3oBos CAP ToNMbKo 06paGaTHBACT BRZOBK;

— mpoleccophl BBOIA/BHBOAA IOP yIpasafioT 0GMEHOM AGHHBIMH C MepHdepHilHBIMU yCT-
PORCTBAMH SKCTLIYATAUMA ¥ TeXOOCHYKMBARYS, 2 TAKKE C UEHTPANBHEIMH HPOLECCOPAMH 1
CEThIO SKCTUTYATAUHH H TEXOOCITY KHBAHUS;

— obwmas mamste CMY, B koTOpO# XpaHuICs 0asa ZaHHEIX, oOLIAY s BCEX NMPOLECCOPOB,
CINCKH BBOAA/BbiROAA Wis HHTephericor IOP:MB u nudopmanus, cnonssyemas npowec-
copamu BBona/BeiBoga IOP ms o6Mena AaHHbMK ¢ nepHtepuitHEIME yeTpoiicTBaMn O&M
(OA&M)’ 1 nepesaHH TaHHEIX;

- wnHa obmed namMaty BCMY 13 MEXNPOUECCOPHOI CBA3H, a TAKKE NEpefadH NaHHBIX H
aapecos 1S HKKIIA YTEHHS U 3a0McH B 00uyio namats CMY;

- koHTpoanep BBoja/BhiBona (IOC) ofpasyer HHTepdelic mexmy wmuHOH obuielt Namarn
BCMY u npougccopom [OP.

* O&M (sxemnyaTana 1 Texobenysupanite); OA&M (KCIIYATALHS, AMHHHCTPHPOBAHAC 1 TeXOBCIYKHBAHHE).

41693
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Kpowme toro, CP113C/CR comepxnt Moctosoit ATM-npoueccop Thia C (AMPC), koTopbiii
ABIIAETCA MPAMBIM HHTEPHESHCOM ¢ CETEBBIM KOHTPOJLIEPOM CUCTEMH curHanmsauuu SSNC. B
3TOM MHTepdefice HCMONB3YETCA PEXKHM ACHHXPORHON nepegaun (ATM).

Brnok CMY ue moxeT nMeTr Gonee ueTripex moayneit CMYM ¢ namatkio 64, 128, 192 unn
256 M6atitop. Oamako 06a 6noka CMY B nyGmipylomteii nape (CMY0 u CMY1) gomkHs! GuITh
OJHHAKOBOH EMKOCTH.

Ha puc. 4.14 mpuBenena cTPYKTypHAs CXeMa KOOpAHHALHOHHOTO mpoueccopa CP113C/CR.
Iponeccopst CP113D HMEIOT aHANOTHYHYIO CTPYKTYPY 3a HCKMIOueHHeM HETepdeiica AMPC.

MakouansHas cTyrnens emkocTi CP113C
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Puc, 4.14, dynkunonansHe(e Gnoku npoueccopa CP113C/CR

Jlns ynydlieHR HALEKHOCTH BCE KPHTHYECKAHE GIIOKH KOODPIHHAIHOHHOTO TIpoueccopa Ay6-
ANuposaHkl. KpoMe Toro, OHH KOHTPOIHPYIOTCA NPOrpaMMaMi ofeclieue s HaleKHOCTH A1 He-
MEIICHHOTO yCTPaHeHusk omnbox Ge3 YXYAUICHHA Ka4ecTsa pa601‘bl CUCTEME].

B 3aBHCHMOCTH OT €MKOCTH CTaHUMH U 'rpeﬁyemoﬁ TIPOH3BOAMTENBHOCTH KDOP}IHHB.L[HOHHMﬁ
TPOLIECCOP HMEET PasNHuHYIo KoH(purypauuto. Bapuant CP113D u CP113C ¢ HanMeHBluelH eM-
KOCTBIO CO/IEPXKHT TONBKO JBa GazoBelx NMpoleccopa (BAP) s IBa KOHTpolepa BBOOA-BHIBOIA
(I0C). 370 cooTBeTCTBYET CTPYKTYpe mMponeccopa CP113CR. K kaxaoMy xontpomnepy I0C ne
MOXET GBITh MOAKMIOHERO Gonee 16 npoueccopor Beona-akBoaa (IOP). Cuctema MMeEET BO3MOX-
HOCTB PaCIIMPEHHH 3a CUeT NobapreHns npoueccopos o6paborku se3oBoB (CAP) HIH MOCTOBEIX
ATM-nposieccopos (AMPC), sononsntensaelx kontponepos I0C n npoueccopos IOP. Bapn-
ant CP113D u CP113C ¢ MakcHMAaNBHOI eMKOCTBIO COIEPIKHT ABa mpoleccopa BAP, 10 nporec-
copos CAP, uetripe kontpomtepa I0C. Kpome Toro, mpoueccop CP113C/CR MakcHUMasbHOH
Kondurypamuu mMeet ABa mpoteccopa AMPC.

Bo Bcex KOBGUIypalHax IPHCYTCTBYIOT A8a OCHOBHBIX Npoleccopa BAP: senywmii u Bego-
wblit. Benymuii npoueccop BAPM Bhmonsset dYHKUMN TEXHHUECKOTo 05CIyUBaHHA 1 oSpa-
GoTku BHI30BOB. Benomelii BAPS B HOPMATBHOM peXHME 3aHHMAETCS TOIBKO OGCTY)KHBAHHEM
BRI30BOB, T.¢. BRIIOMHACT ponk CAP (nponeccopa 0GpaGoTku BEI30BOB) H ABIACTCA YACTEI 00be-
JIMHEHHOTO peseppa THa 1 + 1 nponeccopos CAP.

4.3.6. Ynpasnsiowpe ycTpoicrtsa cetn OKC Ne 7

K ynpasnapomum ycTpoiicTBaM ceTH obmekanansHoi curnanusamin OKC Ne 7 otHocaTes ynpas-
nAoIee yCTpoHcTBO cetH obuiekananbHoit curHamusaunn CCNC, ceTeroli KOHTPONIEP CHCTEMBI
curranusauun OKC Ne 7 SSNC. YerpoiicTsa npeinasnatensl ana 06paGoTku u ofecneuenns 06-
MEHA CHTHAJIBHBIMU COOE'-“EHHHMH MEXAY CTAaHUHAMA.
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Konmponnep cemu cuzranusayuu no obwemy xanary CCNC B EWSD ynpagiser TpaduioMm
CHTHATHIAIMU Yepes 3BeHbS CHTHAMH3ALMH 1o obuieMy kaHamy. CCNC nomnepkugaer QpyHKIHY
0poTOKONa NMOACHCTEMBI Nepeadn coobmennit (MTP), a Takke pan GYHKIHH NONCHCTEMEI
YIpaBieHHA CHTHANbHBIMH coeaunennamu (SCCP). Ha puc. 4.15 npuBeaeHa CTPyKTypHas cxeMa
KOHTPO/INEPa CETH CHIHAM3aLMH 1o obmeMy kanamy CCNC.

SNO SN 1

[
1OP-MB 0 cp

Puc. 4.15. CtpyktypHan cxema CCNC

Ludposrte 3BeRbs CHTHAMM3AIMH 64 KOHT/C, UCXONAIMHE H BXORAIIME B JPYrue CTAHUHH,
nommouatores k CCNC yepes nusefineie rpynnel LTG 1 nonynocTosHHbIE COSAHHEHNS, yCTa-
HORIEHHBIE B 0DEHX CTOpOHAX KoMMyTalHoHHore mons SN. Verpoiterso CCNC coenunsercs ¢
SNO 1 SN1 mo ABYM MyNETHIUIEKCHEIM THEHAM 8,192 M6ut/c. K CCNC MOKHO MOAKTIOUHTS A0
254 1HpOBLIX 3BEHEBEB CHTHANM3AIIH.

B cocrap CCNC BxoasT cieayroiie GyHKUHOHATEHEIS GI0KH: -

— My/IbTHIVIEKCHAA chcTeMa MUX;

— IpYNIia TEPMUHATIOB 3BeHbeB curHamusaunu SILTG;

— MPOLECCOPEI CeTH CHTHANM3aLMHK 1o o6ieMy kanaty CCNP.

CCNC umeeT MOZYNBHYIO CIPYKTYPY H COCTOMT 13 GONBINHX MHTErPATBHBIX CXEM.

Myromunnexcruas cucmema MUX npenHasHaueHa i oOGbeMHHEHMA BCEX HCXOMAIUMX H3
CCNC 3peHBEB CHTHATH3ALHH B OAHY BTOPHYHYIO LHGPOBYIO nuHM0 cBs3u (SDC), HanpasneH-
HYl K KOMMYTallHOHHOMY nonio (SN). B HampasneHuM npHeMa MyJIbTHIICKCHAs CHCYEMA Pac-
MpeAenAeT 3BeHps, Bogamue B 3Ty aunHio SDC, k SILTD 8 CCNC. MynsTHONEKCHAs CHCTeMa
COCTOMT W3 RYGMPOBAHHOTO Bemyulero mynsTrniekcopa (MUXMO/1) 1 32 BefoMsix MYNBTHI-
nexcopos (MUXS).

Tpyrna mepmunanoe seenvee cuznanusayuy SILTG 8 CCNC cniocobHa oGcenyxuBats 80 254
JMHAA CBA3M, KOTOPEIE MOTYT OBITh HABHAYEHE] MAKCHMYM 32 IPYINaM TEPMHHAIOB 3BEHBEB CHT-
samsaunn SILT. B kaxaywo rpymny SILTG sxonar ne Gonee BOCEMH iPOBEIX TEPMHHAOB
spertber curpamnsauny SILTD u ogue KOHTpONIEP TePMHHANOB 3BeHbEB cHrHamsamuu SILTC.
OpHO McXOAAINeE W OAHO BXO/ALIES 3BEHO CHTHANM3ALMM MOAXMoYaeTea K kaxzomy SILTD B
CCNC. BenoMblit MyNLTHILTEKCOP Takke paccMaTpubaetes kak 4acTh SILTG, nockonbky OCHa-
weH nutepdeiicom ¢ SILTG.

Mpoyeccop cemu cuznanuzayuu no obugemy xanary CCNP nnenTHUIBpPYeT n o6pabaThinaeT
3aza4H, (hopMupyeMbIe Ha ypoBHe 3 cucTeMs! crrHannsanu OKC Ne 7. [poueccop npogyGnupo-
BaH, KaXIbHi 6ok uMeeT cBA3H co BeeMu SILTG, yCTaHOBNSHHEIMH B CHCTEME.

@
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CCNP BKNIOHAET CEAYIOLIHE KOMIOHEHTHE:

~ 10 BOCHMH TiepuiepHiiHBI afanTepos curuannsaluy SIPA;

— OJIMH NPOLIECCOP YNPaBReHHs curHamnsatuei SIMP;

— onMH HHTepdelic KOOPAUHAIMOHHOTO Mpoleccopa CPL

Ipnemuas yacts SILTD nposepseT Mopagok NPHHATEIX coobmenuif. Ecin npuuAToe coo6-
IIEHHE COAEPIHKHT 01“"61(”, TO NMPpHEMHAA YacTh 3aIYCKAeT WIH 3alpallHBacT [IOBTOPHYO Nepeaa-
4y ¥ aKTHBH3NPYET CUCTUHK NOBTOpPHOM nepenaun. Mepenaromias yacts SILTD noarorarnupaeT
coOOWIEHN T4 [Iepefiadll ¥ MPHCBANBACT MPAMOH B OOpaTHBI! HOPAAKOBEIE HOMEPA SHAYAIHM
CHFHANLHBIM €IHHHLAM.

CCNC nmeeT cenyoillHe XapaKTePUCTHKH:

— KOHGHIYpaluA CHCTEMBI C 254 3BeHbAMH CUTHATM3AIHH;

~ 4580 cHrHANbHEIX eAMHUL coolmennii (MSUY/c;

— MaKCHMaNbHas HHTEHCHBHOCTH Tpa(bl/ll(ﬂ 3BC€HAa CHrHAIW3allHH HA JNHHHKQ CBJ3H Gonee
0,4 Dpm;

— mo6as napa KaHaIOB Ha UHGPOBOI IMHHM CBS3H, KOTOPad MOXKET OBITH MOAKITIOUEHA K
EWSD, ucnoas3yercs B Ka4ecTBe 3B6Ha CHTHANH3ALIH;

— EMKOCTb TIaMATH COOG‘.\!EHMﬁ, €CAN €CTh HE3aBEPIHCHHAA paﬁma BCRCACTBHE NEPETPY3KK,
8 K6aiit;

— MaKCHManbHAs Harpyska Ha 3BEHO CHTHANH3AlMH NpH yrpasreHHn 1000 pedeBbX KaHATOB
npH Harpyske Gonee 0,4 Opa Ha peuenoii xanan — 0,2 Spxn, kaxupiit SILTD Moker nepe-
Aasath 8 SIMP tpaduk SP u/unu tpadux STP.

K nozacucteme CHrHanH3alMH OTHOCHUTCS H Cemesoi KOHmMPpORREP CUCMEMBl CUSHAAUIAYUU
SSNC. B cucreme EWSD OH BEINOJHSAET NPOTOKONBHEIE (BYHKIMH MOACKCTEMBI NEPEAauH CO0G-
miennit (MTP), moacHCTeMB YIPaBACHHS CHIHANBHEIME coeauHeHHAMH SCCP M MoAcHCTeME!
3KCIUTyaTalHH, TeXHIUECKOTO obcnykuBanus u ynpasnenns OMAP. Crpykrypa SSNC npusene-
Ha Ha puc. 4.16.

1rama auneimozo unmepgenca LIC npeobpasyeT BXOAANME TIOTOKH cooBeHnH u3 ceteit
OKC Ne7 n3 pexxuMa CHHXPOHHOMH TepeNiaui O CKOPOCTHI0 2 MGHT/c B0 BHYTPECHHHE TOTOKH
ATM-aueek co ckopocthio 207 MéuTt/c, H HaoGoporT. LIC Takske HCNONE3YeTCa B KauecTBe HHTEp-
Geiica ¢ BEICOKOCKOPOCTHBIMH 3BEHBAMH CHIHATH3ALMH; K HEMY MOKET ObITh DOAKIIOYCHO A0
248 xananos cursanusatuy (8 E1/DS1) nn 8 BHICOKOCKOPOCTHHIX 3BEHbEB CHIHAMH3ALIH.

Tnaenvtis npoyeccop MP — rnaBueil komnonenT SSNC. B makcumanbHoR kondurypamnn
SSNC monet HCnoNb30BaThCS A0 50 MP:

- 1+47 MP nns oxoHuaHHs 3BeHa curHannsaumn (MP:SLT), TpaHChdLkyn II0BIBHEIX 3ar0-

noBkos (MP:SLT/GTT) uin neperocuMocTH Homepos (MP:NP);

— 1 MP 114 agMuHBCTpaTopa CHrHARM3aLnH (MP:SM);

— 1 MP ans cratuctukn (MP:STATS);

— 1 MP gas ykenfyaTaiuu, ynpasieHus 1 TEXHAUECKOro o6cyxuranns (MP:OAM).

B cucteme EWSD Bepeun V.15 ucnonbsyercs Takxe Kontpomiep SSNC B kondurypanuu ¢
ool nomxoi (puc. 4.17).

Bumecte ¢ cuctemoi ¢ oanoit noikoit SSNC (koudurypauns us xsyx MP) ncnonssyercs tin
cmemannoi narpyskn MP:OAM/SM (STATS). MakcHManbHas KOHQUIYpalHa CHCTEMbE A0TyC-
KaeT nomkaoueHne 1500 3peHbes CHIHATM3ALMH H 00ECICUHBAET NPONYCKHYIO CNIOCOGHOCTE NpH
nepenaue coobmenuit go 500 000 MSU/c,

Kommymayuonnoe ATM-noze ASN cpasmiBaet oTaenbHbie npoueccophl MP u mnatel LIC ¢
oxonyanaamMn MP:SLT. KomMyTraumonHoe ATM-Tone mpuMeHaeTca B Kook koHdHTypaunn
SSNC, kpome cneTeMbl ¢ 0NHOW mosiko#, rae MP 1 npathl LIC cBA3KIBAIOTCA HEMOCPEACTBEHHO
yepes ATM-mynsrunnekcop, Tan E (AMXE),
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Mocmosoii ATM-npoyeccop, mun C AMPC npeacraBiser coGoii untepeiic Mexay ATM-
obGopynosanueM B ASN n KoopaMHAaUHOHHEIM TponeccopoM CP113C. Mocroeoii ATM-nponec-
cop npeobpasyer NOTOKM MAKSTHPYEMBIX JAHHGIX W3 pexuma ATM B KOMMYHHKaUHOHHBIH pe-
#uM CP, w qaoGopor. [lo dynxunonansuomy Hasuauennio AMPC otaocutea x SSNC, Ho Haxo-
AWTCA B MOAlTIbHOH KacceTe CP.
Ha puc. 4.17 nokasassl HETepdeiic Mexay SSNC 1 clesyioLmmMi KOMIOHEHTAMH:
— AMPC, 2x207 M&nut/c na napy AMPC (Bo/OKOHHO-ONTHYECKHIT Kabenmb);
- GydepoM coobuienuii D (MBD), ot 16x207 Méut/c no 32x207 M6ut/c;
- LTG, 4x2 MGaryc;
— NetManager, TCP/IP uepes Ethernet (10BaseT wtn 100BaseT).
Huwxe IPHBEACHE XaPaKTEPHCTHKH CETEBOTO KOHTpoIIepa SSNC:
— TEeXHOJIOTHA PeKIMa ACHHXPOHHOH mepenadn (ATM);
~ B3AHMOACHCTBHE MEXY PEXKMMOM CHHXPOHHO# nepenaun (STM) w ATM;
— MaKCHMAJIbHAi KOHGUTYpalus cucTeMbl ¢ 1500 3BeHBAMM CHrHATM3AUMHE M Gollee ueM ¢
300000 cHryanbHHIMH €AHHHLAMH COOOIICHHS B CEKYHAY;

— BOMIOIHUTENARNBIE HHTEPdEHCH BHICOKOCKOPOCTHBIX 3BeHbeB CHrHammsamun ATM 1,5 unn
2 Méurt/c;

— yMeHblleHue Harpysku Ha CP 3a caer nepeHoca (yHKIHOHANLHEIX BO3MOXHOCTel OA&M
BSSNC;

~ IKOHOMUYECKH (P HEKTHBHOE pelleHHE ABTOHOMHOTO PeXHMa PaGoThI.

4.4, MporpammHoe oGecneyeHue

Tiporpammuoe obecneuenue (I10) cucremel EWSD HMeeT MOLYABHYIO CTPYKTYPY M byHKIMO-
HanbHYI0 oprasuzaiiio. B I10 HCHONB3yiOTCA TakHe A3BIKH Nporpammupobanns, kak CHILL,
C++ 1 Accembnep. [IporpaMMHoe obecTIeyeHHe 3arpy)KacTes B CHCTEMY OJHHM H3 IBYX Cnocofos:
~ B BHOE CHCTEMBI MIPHKIAAHBIX nporpamM (APS), 3arpyxaemoli B KOOPAHHANHOHHEIH Mpo-
Lieccop WM B TiiaBHEIe npolieccops (MP) ceTeBoro koHTpoNepa CHCTEME! CHTHATH3AIHH
(SSNC) ¢ MarHUTHOHR AEHTH! MAY MATHHTOONTHYECKOIO AUCKA;

~= B BHAE MHKDONPOTPAMMHOTO OGECTICHEHNs], XPAHALIETOCA B TIOCTOAHHEIX 3arlOMHHAIONIHX

yerpoficteax (ROM) noncucrem EWSD.

Tporpammuoe ofecnewenne cuctemer EWSD mMeeT cneyiomme KauecTBEHHEIC XapaKTepH-
CTHKH:

~ HAACXKHOCTb, NIPEAOTBPALICHHE H MUHUMH3AUHA PACIPOCTPAHEHISA OTKA30B;

~ YnoGCTBO TeXHHIECKOrO OGCAYIKHBAHHA, MOAY/ILHOCTS, TECTHPYEMOCTE;

~ ynoGurii cioco$ BIAUMOAEHCTRHA © OTIEPATOPOM;

— YCTOHUMBOCTD K OWIHOKAM omepaTopa;

- mﬁKOCTb, BO3MOXHOCTB Mo}ml})uka.uvm CHCTEMBI MOCNE HHCTANNAUHY;

— MEPEHOCHMOCTH Ha APYTHE IPOLECCOPHEIE ILIATHOPMBI.

TIporpammHoe oGecnederne EWSD opraHH3eBaHO B COOTBETCTBHY ¢ PYHKIHAMM, BLINONHAE-
MbiMH ocHeTemamu EWSD (puc. 4.18). Tporpammuoe ofecrietenue KOOPAUHAIHORHOTO Npo-
neccopa (nporpammuoe obecniedenne CP) clefiyeT paccMaTpHBaTh KaK THIHYHEIH OpHMep Tpo-
TpaMMHOTO ofecnedeH A Beei cucTeMbl EWSD.

CrpyKTypa nporpaMMHOro ofecriedeHHa PacCMOTPEHA ¢ YUETOM CIEyIOIIHX ACTEKTOB!

— (yHKUMOHANBHAA CTPYKTYPa;

— CTPYKTypHbIE 610KH;

- Mogens 0GonouKH.
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Pue. 4.18. Uepapxust nporpammuoro obecneveHns EWSD

DYHKUHOHATBHYIO CTPYKTYPY TPOTPAMMHOFO OGECTICUEHHS ONpENeNsIOT MAPAMETPH apXH-
TEKTYPBI HIIM TIPOCKTHEIE XAPAKTEPUCTUKH MPoayKkTa. Cama CTPYKTYPa XapaKTEPUIYeT MECTOMNO-
noeHue GYHKIMIA B CHCTEME, HX paBouee OKPYKEHUE U TOTHUSCKYIO 3aBHCKMOCTS.

IIporpaMMHste CTPYKTYpHEIE GOKH ABIAIOTCA Ga3OBLIMH 31EMEHTaMH NPOTPAMMEOTO 066C-
TMEYEHHS H HCTNIONB3YKTCA 1A €ro INaHHPOBAHHA H paspaGm'Kn.

Mopenb ofonouku orofpaxaeT GYHKIMOHANBHBIL YPOBSHb MPOTPAMMHOTO OGECTEIEHMS.
DTa MofieNs BAKHA JUIA Jambhelilnell paspaGoTkH, TECTHPOBAHUA U BEINYCKA NPOTPAMMHOTO TIPO-
AyKTa. 3aJaeT MECTOTIONOKEHHE KOHKPETHBIX (DYHKIIHH B CHCTEME U ONPEAENIET Te GyRKLUIH, KO-
Tophle AOMKHBI BRIMOIHATECA ATA obecreuenus paboTtocnocoGHocTH. TIporpaMmHoe obecmede-
nue CP MOAPasfenseTcs HA CHCTEMHEIE H TIONb30BATENBCKHE IPOTPAMMEL.

4.5. Mpouyecc ycTaHOBNeHNS BHYTPUCTAHLUOHHOTO
coegnHeHns

B nannom MOAPA3AENE PaCCMOTPEH NIPOLECC YCTAHOBIIEHHA BHYTPHCTAHUHOHHOTO COGAHHEHHA
MEX/Y aHAMOrOBEIMH aGoHeHTaMH B cHeTeMe EWSD. CxeMa BHINONHeHHs QyHKUHOHAIBHOM MO~
CNEROBATENBHOCTH 00paBOTKH BEI30BA MPHBEAECHA Ha pHC. 4.19,
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Puc. 4.19. Cxema 06paGoTkM BHYTPHUCTAHUMOHHOTO BLI3OBA:
==uas CUMHAMbI YOPABIIEHHS

Bu1308B Bbi3biBaOWMM AGOHEHTOM A CTaHUUK

AbonenT A cunMaer TpyGky. B Tenedonnom anmapate aGonenta A (TA,) epes Mukpogon-
HYIO LieMb 3aMBIKAeTCA meiid) aGoHeHTCKol IMHNK, N0ITOMY B a0OHEHTCKOM KOMILTEKTe a60HEHTa
A — SLCA, — u3aMeHseTcA COCTOAHUE TOUKM cxanupopanud. [lpoueccop moxyns SLMA —
SLMCP — onpenenseT U3MEHEHHe COCTOAHUS TOYKH CkaHupoBaHus B SLCA, H BbilaeT yepes
Wy ynpasnesus 8 npoieccop Sinoxa DLU — DLUC — msdopMaiiio 0 NOCTYIHBLIEM BEI30BE
# nnneiineii Homep SLCA,. Tpoueccop DLUC, ebimaer 51y HHGOpPMANHIO depes UH(POBOH HH-
Tepdeiic DIUD, u uepez LTU, no oTaenkHoMy Kanany crurHanusauni (OKC) B rpynnosoii npo-
veccop GP, mineiinoit rpynner LTGa.

T'pynnosoii npoueccop GP4 mhueituoii rpyinel LTG,, onpezeiser KaTeropiio Bh3biBatolei
abOoHEHTCKOM THHEM K yCnyT, ipeoSpasyeT Muuelinptii Homep SLCA, B iporpaMMHBIil, BHGUpaeT
<BOGOANLIH BpeMeHHGH uHTepBan B MKM-TpakTax, HAYIMX K KOMMYTAUHOHHOMY momo SN, u
nocwUaeT coobienne yepes Gydep coobmennit MBU:LTG B koopauHauyoHHrii nponeccop CP
¢ undopmauuei o BLI30BE, MporpaMMHOM Homepe SLCA, 1 BHIGpaHHOM BpeMeHHOM HHTEpBase.
Koopusausonsssit npoueccop CP oTMeyaer B cBoeli Gase ZaHHbIX aCOHEHTCKYIO NHHHIO BHI3BI-
Batowero aGoHeHTa A 3aHATOH.

Nposepka pasroeopHoro Tpakra Ha ydactke ot DLU, o LTG,

Tpynnoeoii npoueccop GP, museltnoit rpynmst LTG BrGHpaeT cBoOGOAHBIA KaHANBHBIH HH-
Tepsat 8 UKM-Tpakte Mexay DLU4 u LTG,4 u coobutaer no OKC ero Homep 8 DLUC 5.

Mpoueccop GP4 mockinaer xomauay B npoueccop DLUC,, a DLUC, — B mpoueccop
SLMCP,4 na 3aMBIKaHHe HCILITATENBHOrO TpakTa B SLCA,. IMpoueccop aGOHEHTCKOTO Mofyis
SLMCP, Bhizact KOMaHy Ha 3aMbIKaHWE UCTIIHITATENBHOTO Tpakta B SLCA,. Tocneapuit 3aMei-
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KaeT aGoneHTcKuit mutefid n nepenaer coobuierne 06 arom B DLUC,, xotophit Hanpabiser co-
obumenne B GP4. ITpoueccop GP, BBUIACT KOMaHAY HA NPOKIIOYEHHE COSNIMHEHHS Yepes rpym-
n08oii kKoMMyTaTop GS, 01 LTGA 510 DLU 4 M kOMaHy B CHTHAIbHEIH KoMmnexT SU Ha npoBepky
HCUPABHOCTH TPAKTA coeIMHEHNA. ToHaNbHEI reHepatop NuHelHOH rpynne TOG, noakiouaeT-
¢ K TPAKTy Nepeaay, a konoswlii npuemMink CR, — k TpakTy npuema, TOG, o pasrosopHoMy
BPEMEHHOMY MHTEPBATY BEIIACT MCNILITATENBHEI TOHANbHbIN curHan, ecni CR4 ero npHauMaer,
3HAUHT TPAKT UCIPABEH, # KoHOBEI NMpHeMHHK CR NOCBUIACT COOTBETCTBYIOMIMIT CHIHAT B IPYII-
noBoi npoueccop GP4.

Bobiaaya curHana «OrseT cTaHumn»

B cnyyae ycnewHoif npoBepku rpynnoeoli mponeccop GP, srinaet xomanny B DLUC,, n3
DLUC, — B SLMCP, Ha pasMblkaHie HCTIHITATENBHOrO TPAKTa H MOIKTIOUEHHE aGOHEHTCKOM
AHHMH BSI3HIBAIOIIET0 aGOHEHTA K Pa3roBOpHOMY TpakTy uepes SLCAA. Auanoroebiii Tenedon-
Hbili annapat MoxeT GBITb ¢ WMITYNBCHBIM HIH 4acTOTHBIM HaGopoM HoMepa. Eciu HoMepoHaGupa-
ek TeneouHoro annapata aGonenta A DTMF (¢ uactoteiM HaGopom), To GP, uepes GS nox-
KIIQYAET K PasroBOPHOMY BpeMeHHOMY uatepBany CR; GP, mocsinaer koMaHfy 8 nuselHEI reHe-
parop TOG srtaats curran «Otser ctanmi» (OC). B csoro ouepess, TOG, nockutaet chiraan OC
IO PasTOBOPHOMY BpeMeHHGOMY MHTEpBATY 8 TA , BEI3LIBAIOLIET0 aGOHEHTa A uacToTol 420 '

Tipnem yudp Homepa

Tlps vacToTHOM HaGope HOMepa NBYX4YacTOTHEIM kogoM DTMF «2 u3 8» coorseTcreysomue
Ha0upaeMbIM 1HdPaM YaCTOTHI NOCTYNAIOT B koAokil npueMunk CR,, a oTTyda B rpynnosoit
npoueccop GP,. TTpu uineidHOM (MMNYILCHOM, AexaaHoM) Habope HoMepa aGOHeHTCKuit uefid
BI3BIBAIONICH A0OHEHTCKOI NHHUH 3aMBIKASTCA H Pa3MBIKAETCA COOTBETCTBYIOUIEE HAOPAHHBIM
UH(BpPaM TUCIIO PA3, HPH STOM M3MEHASTCA COCTOAHNE TOUKH CKannpoBaHus B SLCA,. Iponeccop
mogyas SLMCP, coobmaer 06 >tux n3Meneunsx B DLUC,, a on yepes DIUD no OKC nepenaer
coobienns B GP, LTG,. [ocne npuema nepsoit midpr GP, seiaaet komanay B TOG, Ha o1-
kmouenne curpana OC.

GPa nepesaet HH(OPMALIMIO 0 HOMEPE PA3TOBOPHOrO BPEMEHHOTO MHTEPBaa W HaGpaHHOM
Homepe aGonenta b B KoopavHanuonHei npoueccop CP yepes xoMmyTaunontoe none SN u 6y-
bep coobmennii MBU:LTG. CP anamsupyet saGpanHbiii HOMep, OnpeaenseT agpecata 3anpoca
Ha BBI30B W MAeHTHHUMPYeT Taprdrylo 30ny. Ilponeccop CP npoeepser no cBoeli 6ase AaHHBIX
CBOGOAHOCTD BBI3bIBAEMOro aGoHeHTa. EciM BRI3HIBacMbIH aGOHEHT 3aHAT, TO 3ampOC HA BEI3OB
OTK/I0HAETCA M BBLIAETCS COOOILEHHE O 3aHATOCTH BhI3biBaeMoro abouenta b 8 GP,. B cBoio oue-
peas, GP, nanpasnser komanay B TOG, o Beinave abouenty A curdana «3auaro» (C3). Eenn
BhI3bIBaeMblif aGoHenT b cBoGoaen, CP BRIGUpaeT TpakT yepe3s KOMMYTaUHOHHOE MOe.

MpowmoyeHUe pa3roBOPHONO TPaKTa Yepe3 KOMMYTaLWOHHOe none

Jins obecneuenns aGoHeRTCKHX coeauHenuit Tpynna LTGN uMeeT B cBOEM pacTIOpsKEHHH
127 xananbHbIX HHTepBanoB KH (1-127) B kaxmoM eropuunom uHdporom Tpakre SDC
8 Mbut/c. CoeiMHEHHS YCTAHABAMBAKTCSA € IOMOIUBIO KOMMYTALHOKHOTO Homst SN,

Jlna KaKIOTO COCAMHERNH TpeGyeTCs ONHA KaHANBHENT MHTEPBAN B IPAMOM HANPABICHMH U
omuH — B obparHoM. Kaxapiif u3 AByX BpeMeHHHIX KAHANOS HMECT OQHH H TOT K¢ KaHaNbHBIA
HHTepBan B cooteeTcTByomux HKM-Tpaktax 8 M6ur/c.
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Hcxoganmid BeI30B HA3HAYAETCA KAHATLHOMY HHTEPBATY X, HATIPHMEP, C IOMOILBIO IPYMIIB!
LTG, B To BpeMa Kak BXOAANIEMY BHI30BY KOOPAHHALHOHMEI npoueccop CP pphcauBacT Ka-
HanbHbIH HHTepBan y. SN 00beIHHACT BPEMEHHEIC HHTEPBATL X M ¥ BO BPEMEHHOM HHTEpBAJIE Z.

I'pynna LTG Bceraa nepeaet i NoMyyaeT pedeByro HEGOPMALIHIO ¢ 0GEHX CTOPOH KOMMYTa-
uuousoro noas (SNO u SN1). Takum o6pazom, obe cTopons! SN IONYYaI0T OIHHAKOBYEO TONIB30-
Batenbekylo uudopManmio. Ipymma LTG nepenaer peuesyro usGopMausio TONBKO W3 AKTHBHOR
CTOPOHBI KOMMYTALIHOHHOTO TIOJIA COOTBETCTBYIOUIEMY aGoHEHTY. Apyras CTOpOHa MO 0TMeda-
£TCA KAK HeAKTHBHAA M B CAyuae G0N MOKET HEMELNCHHO OCYIIECTBIATh NEPEAAYY W IPHEM Te-
KyLiel NoNb30BATENbCKOH HHGOPMALIHH.

Ecnn abouent B ceoGoaen, CP onpenenser nuueiinbii Homep DLUg, SLMA;, SLCAg 1 LTGB,
BHIOHpaeT 0any M3 AByX AocTynHeX DLUg munelinex rpynn LTGg. KoopauHauMoHHEI npoueccop
CP BblaaeT KOMaHIY B KOHTPOJLIED KOMMYTALHOHHONO noiA SGC Ha IPOKIIOUEHHE COCTHHEHHA JUIA
BHyTpucTaHuuonHo# nposepku COC. B LTG, x Tpaxty nepenayn nonmodaercs TOG,, a k Tpakty
npuema — CR. B nmneiinoi rpynne LTGs no komanae u3 npoueccopa CP, BriasHol B rpymmosom
npoueccope GPg, yepes GSg 3aMEIKaeTeA UlNefid MEKIY NEPeAAOIHM H NPUEMHBIM TpakTamu. To-
Hanbuelit reneparop TOG, no xomaHae H3 rpynnoBoro npoueccopa GPa BBIIAET HCIBITATCHbLHEIH
TOHANBHBIH CHIHAN, €CNIM TPAKT ucnpase, To CR 4 2TOT TOHANBHbIHA CHIHAT IPHHIMAET.

TNpu yenewnoit npopepke GP, otkmouaer TOG, 1 CR,, NpoKmodaeT coelHHEHHE depe3
GS,4 1 KIT 1 coobuaer o6 310M B GPg uepes SN.

Ipynmosoii npoueccop GP5 BrGHpaeT caoGonueti KU B UKM-Tpakre k DLUg 1 BELIET HO-

mep s1oro KU B npoueccop aGonentckoro Gaoka DLUCs 1 mpoueccop aGOHEHTCKOro MOy
SLMCP; o OKC.

CoeanHeHHe Ha y4acTKe Pa3roBOPHOrO TPaKTa

Mpoueccop SLMCP; Boigaer xomanay B SLCAp o npoxmouennn sridpannoro KM x AKg.
T'pynnosoit nponeccop GPg 3aMbixaet pasrosopHeti KW uepes GSg ¥ HHHUMHPYET IPOBEPKY pa3-
TOBOPHOTO TPaKTa MeXAy AuHeliHol rpynnoit LTGs n DLUs. Iiposepka JaHHOrO yuacTKa pasro-
BOPHOI'0 TPAKTA BBIMOMHACTCH TAK XK€, Kak H Mexay LTGa n DLU,

TIpoueccop GPE BhimaeT koManny B npoueccop DLUCs, a DLUC; — B mporieccop SLMCPg
Ha 3aMBIKAaHHE HCOBITAaTeNbHOrO TpakTa B SLCAg. Ipoueccop aGonentckoro mMoayns SLMCPy
TIOCHLITAET KOMAHAY Ha 3aMBIKaHHAE HCIBITATCIBHOTO TPakTa B SI)CAS, KOTOpblﬁ 3aMbIKaeT abo-
HeHTCKuit wineiid u BeiTaeT coobuenue o6 >toM B DLUCE. Moecnenuuii nepenaer cooluiehue B
GPg. IMpoueccop GPy HanpapssieT KOMaHAY HA NPOKIIHEHHE COSTHHEHIA YEPE3 IPYIIIOBOH KOMMY-
Tarop GSg ot LTGs so DLUg v xomanmy B cursansHbi kommniext SU Ha OpoBepKy HCOPaBHOCTR
TpaxTa coemuuenn. TonanbHeli reneparop muueiinoi rpynmel TOGy nomnouaeTcs K TpakTy mepe-
BauH, a konossiil npuemMunk CR — K tpakty npuema. TOGg no pasroBOpHOMY BPeMEHHOMY HHTEp-
BaNy BblAAET MCHBITATE/BHBIA TOHAMBHEIA CHTHAI, €CNH CR ero TPUHHMAET, SHAYHT TPAKT HCIIPABEH,
M xozoBbI npreMuiKk CR BBIaeT COOTBETCTBYIOLINIE CHTHAN B IPYNIHOBOI mpoueccop GP,.

Beiaaya curnanoe «Mockinka Bui3oBa» U «KOHTPONL NOCLINKY BbIZOBa»

Tpu ycnewnoi nposepke nponeccop GPg peitaet komanay B DLUCs u SLMCP;, na srizayy
abonenty b curnana IB. B ycrpolictee SLCAg uepes koutaxTh pene «[locsuika sizopa» x Alls
MOZIKAKOYAETCS [EHEPATOP BBI3EIBHOTO Toka RGMG n abonenty b noceinaercs curnan IB yacto-
Tolt 25T 1 HanpsxeHueM 80-100 B. Tipoueccop GPy moaxmouaer TOGg k TpakTy nepemadn
pazrosopuore KH, 1 aGoreHr A noayuaer curuan «KosTpons NOCkUIKN Be3oBa» 1o 13 LTGB ue-
pe3 SN, LTG, n DLU,. -
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OTBeT BbI3bIBaEMOro aboHeHTa ¥ PasroBOPHOE COCTOIHNE

Mpu orsere BbI3EIBacMoOro aGoHeHTa b B ero aborenTckoM kommiekre AKg nsMensercs co-
CTOAHHE TOUKH CKaHMpoBaHHA. Hndopmaimio o6 srom SLMCPg Braer 8 DLUC;. ITponeccop
DLUCs otkmouaer curnan «Ilockiika BhzoBa» M HHopMupyer GPg o6 o1sere abomenrta B.
I'pynnosoit npoueccop GPg oTkmouaer curHan «KOoHTpOIs MOCEUIKH BhI30Ba» N HHGOPMHpYET
GP, o6 orBete aboHenTa B. B cBoto ouepenn GP4 perHcTpHpyeT AAHHEIC O TAPHQHKALHY BEI30BA
{MIHTENEHOCTS COEMMHEHNA), KOTOPHIE 3aTeM nockuaiorea B CP.

Ov6o# u pazbeanHeHne

Tpu ot60e CO CTOPOHE OAHOTO U3 ABOHEHTOB B er0 AK H3MEHAETCH COCTOSHHE TOYKH CKaHH-
posanns. Iporeccop SLMCP coobmiaer o6 aroM mponeccopy DLUC, a TOT BEIZaeT CHUrHAX
«Pasennnenne» B nponeccop GP caoeit mineiisoii rpynmsl LTG, 1 oH o6peiBaeT TapudHKammio.
3aTeM 9TOT Mpoleccop BBIAAET CHTHaN «PasbemuHeHHe» B TPYNNOBOH TpOHECCOp MMHEHHON
rpyniiel apyroro aGonenta. Ipoueccop GP nomiwmouaeT curran «3ansaro» (C3) U3 cBoero To-
HanbHoro redeparopa TOG ocrapmemycs aboHEHTY M CHrHAT «JIOATBepIKACHHE» APYTOMY IPYTN-
nosoMy nmpoueccopy. Tot npoueccop ocsoboxmaer KU mexay DLU u LTG n BeinaeT cursan
«PasbeAHHEHNE», A TAKKE CHrHan 0 KoHue Tapudukauun B CP. Ilph ot6oe BToporo aGodeHTa us-
MEHACTCA COCTOSIHHE TOYKH CKAHHpOBanusi B ero aboHentckoM xommuexre. Hpoueccop SLMCP
nndopMupyet 06 stoM npoueccop DLUC, a ToT BEIAeT coollieHte B npoueccop GP, kotophit
otinodaet C3 v 0cBOGOKAAET Pa3rOBOPHEIH TPakT.

4.6. KoHCTpyKTMB cUCTEMbIl

AnnapaTHIe CpeNCTBa, HCTONb3yeMble WA cHcTeM EWSD, xapakTepH3yrorcs KOMIAKTHOH Mo-
LyNbHOH CTPYKTYPOH, MO3BONIAIONICH ONTHMANBHO aAANTHPOBATECA B JI0G0H APXHTCKTYPE CHCTE-
Mbi. Mofly/bHan cHCTeMa KOMIIOHOBKH 0GOpYNIOBAHHS HMEET CIIEMYIOIIHE 0COOSHHOCTH:

~ ¢NOCOGHI COSAMHEHNA ¢ TIOMOMIBK) COSAMHHTENEH, Ge3 HCTIONB30BAHKA NAiKH, HANPHMeD,
3ANPECCOBKA (METOA «TIpecc-hHT») B MHOTOCIIONHBIX MIATaX;

- mpocTas, PaHOHATbHAA cGOPKa IOCPEACTBOM YCTAHOBKH B PANAX NOJHOCTBIO 0GOPYA0BAH-
HEIX, IPOTECTHPOBAHHBIX CTATHBOB M COOTBETCTBYIONIEM OGPA30M IOArOTOBACHHEX CORLH-
HUTEBHBIX Kabeneit;

- npoknagka kabens 6e3 HCTIONB30BAHMS KaGENLHEIX BBONOB;

- NONHAA 3AIHTA CTATHBOB C HCTOMb30BAHHEM JBEPEl Ra Mepesmell M 3aaHell cTOpOHAX,
ofecneuHBalONIX HEOrPaHUERHBIH JOCTYN K YCTAHOBICHHBIM BHYTPH OTOKaM;

— ONTHMANBHOE PACCESHHE TETUIOTH! IOCPEACTBOM ECTECTBEHHOM KOHBEKLIHY;

~ PacCeAHHE TETIOTH ¢ NCMONB3OBAHHEM BEHTHIIATOPOB /UIA CTATHBOB C BEICOKHMH YDOBHA-
MH TETJIOBEIX NOTEPb;

— MPOCTOTa 06CIyKHBaHHA Bnarosaps MpocToil 3aMeHe MOAYJEH H NPHMEHEHHIO HAAEKHBIX
PATBEMHBIX COCZIMHEHHH;

— BOIMOXKHOCTB JKCTUTYaTalMH B KaYecTBe NePeABIIKHONO 060PYAOBAHHS HOCPEACTROM YCTa-
HOBKH B KOHTEiHepax;

~ MONHOE IKPAHHPOBAHKE OT 3MEKTPOMATHHTHRIX BOBEEHCTBHH C HMCTIONBIOBAHHEM Tpex
YPOBHEH SKpAHHDOBAHHA: SKPARHPOBAHHE MOAYJICH, HOTIOMHHTENBHBIE IKPAHHPOBAHAME
TIONKY, YKPAHUPOBARKE CTATHBOB,
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B cTaTHBax pa3sMemIaloTcs MOZYNBHbIE KacceTH (Nonku). B GokoBeix cTofikax cTaTuBa mpo-
CBEPNEHE! OTBEPCTHA ¢ MHTepBataMi 30 MM Ans obecrieueHns ru6KOro OCHaIICHHS MOXY/ILEBIX
TIONOK. BepXHHe W HIDKHUE CEKUMH CTATHBA MPEICTABIAIOT COOOH JAKPEITHIE KOPIYCa. 3amHue
CTOMKH PacmonoxeHbl TakuM oGpazom, uToGn kabeau MOrIH GBITh MIPONOKEHE 63 HCTONB30Ba-
HAA KaBenbHBIX BBOAOB. Ba3oBas CTONKA MMeeT YETbIpe HOXKH, KOTOPHIC MOXKHO PerylHpoBaTh
o BBICOTE.
HyMmepaupa MOZyNIBHEIX MOJOK B CTATHBE, HA3LIBACMBIX MOHTAXHBIMH eauHuIami (MUT),
BCEraa HauHHAETCA CBEPXY, C MOHTAXHOI enuHiUB MUT 01 — konoAxy mpeaoxpaHnteneit.
CraTHs npencTasnseT coboll MORHOCTBIO YKOMILIEKTOBAHHEIH, MPOLICAWHIT NPHEMO-CAATOY-
HbI€ HCTILITAHUA HA (PEAMPUATHH-HITOTOBUTENE, NPOTECTHPOBAHHEIA, AOCTABNEHHBII 3aKa3UHKY
M ycTaHOBNeHHIH 610K, LLIHHE! 3a3eMIeHHA MOHTHDPYIOTCA Ha NEBOH B nPaBOH CTOMKAX CTATHBOB.
CTaTHB 3aKpHIT ¢ Nepeaneii n 3aueli CTOPOH MapoH ABEPEIl U BEpXHeH CeKuUHEH B KamIoM
cmydae. Benencrsue aroro ray6nua mkada cocrapusier 500 MM (THE «A») B 600 MM (Tan «B»).
Jlnst obecneucHns HeOrPAHAUEHHOTO AOCTYNA K G/I0KaM B CTATHBE MIAXE B y3KHX HKCIUIYATALHOH-
HBIX POX0AAX ABEPLBI MOTYT OTKpbIBaThCA Ha 180°. JBepLibl NOCTOAHHO COEMIMHEHBI ¢ 3eMALH ¢
TIOMOIIBIO KOHTAKTHBIX 1WHH.
JInsi 33WKThI OT HIEKTPOMATHUTHBIX BIHAHHIA CTATUB MOXKET GhITh 3aKPHIT CO CTOPOHBI GOKO-
BEIX CTOSK 3KPAHUPYIOIHMH CTEHKAMH. CTATHBEI CKOHCTPYHPOBAHBI TAKUM 0GPa3omM, 4TOGH Ten-
JIOTA, BblAEAsEMasA NIPH paboTe yCTAHOBICHHBIX 610~
KOB, PACCEHBANACh B OKPYKAlOLEM BO3RYXE [yTeM
€CTECTBEHHOH KOHBEKLIUH.
CTaTMBbl MOTYT YCTAaHaBIHBATLC NuGO Hemo-
CPeACTBEHHO Ha NOA aBTO3aNa, MMGO Ha dassumon.
DanbunoNH NO3BONAIT MPOKNAALIBATE MO HUMU
KaGen 1 06ECNEYHBAIOT NPAMYI0 BEHTHIALHIO CTa-
THBoB cHu3y. IIpn ycranoBke Ge3 danblimnona Bag
CTATHBAMHM MOHTHPYETCA IUIOCKHH KaBeTbpoct.
Cratupsl THI2 «A» U «B» (puc. 4.20) HMeoT
CIIeAYIOMIHE XAPAKTEPHCTHKN:
— Macca CTAaTHBA B 3ABHCHMOCTH OT €0 CTATHBA
M YCTAHOBNEHHOrO B HeM 0GOPYZOBaHMA OT
150 mo 350 kr;

— BBICOTA 2450 MM (BRIcOTa 75%30 MM) 1nH 2130
MM (BBICOTa 60x30 MM);

— mwupuHa 770 MM (THA «A»), 880 MM (THD
«B»);

— rayGusa 460 MM (Ge3 HapyXHBIX naHenei),

unu 500 MM (THIT «A», ¢ HAPY/KHBIMH TIaHE/s-

M), uan 600 Mm (THI «B> ¢ HapyKHBIMU na-
Puc. 4.20. Cratieel Tuna «A» 1 «B» HeaMu).
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UnNoPOBAA KOMMYTALIMOHHAA CUCTEMA
AXE-10

5.1. HasnaueHue y XapaKT@PUCTMKM CUCTEMB!

MuorodyHKuiORATbHAA KOMMyTauMoHHas cHereMa AXE-10 paspaGorana dupmoit Ericsson
(IUBeuns), obopynosasne mocrapnserca Tawke ¢upmoit Nikola Tesla (Xopatus). Breprbre
AXE-10 Gbina BBefieHA B OKCIUIyaTauMio B 1972 r. B KBa3HIJCKTPOHHOM BapHaHTe, B 1977 r.
AXE-10 Ghina npeicTABNCHA HA PHIHKE B HIM(GPOBOM BAPHAHTE H MOTIIA HCIIOB30BATHCA TONBKO
ha TeneponHbIX ceTax. [Tocnennsas Bepens oGopynosanus AXE-10 — BYB 501-1,3/1,4 sensetca
HoBeHIIIeR paspaGoTKOH B TEXHOMOTMH KOMMYTAUHH.

B uacrosmee pema chuerema AXE-10 ucnonksyeTes kak Ha TenedOHHBIX, Tak H Ha LICHC,
unTeNneKTyAnbHeIX ceTax (UC), a Taioke CIIC. MHTeneKTyaIbHbIE CETEBRIE CPEACTBA MOTYT pea-
THI30BATECA HA PA3IIMYHBIX CETEBBIX YPOBHSAX B COOTBETCTBHH C CYMIECTBYIOMMMH HY)XAIMA H I10-
TPEGHOCTAMM. DTO JOCTHraeTCA Garomapa MOIYIBHON CIPYKTYPE: H3 DaBTHUHBIX [ONCHCTEM,
BxomAumX B cocta AXE-10, o16uparorcs HeoGxozuMble IS KOHKPETHOIO NpHMeHenus. I'unG-
KOCTH TIOCTPOGHHA CETH HO3BOTACT HCHONB3OBATH CTAHLMIO B PAsAHUHBIX KOHGHIYPAUHAX H C
PANTHIHEIMH EMKOCTAMH — OT HeGOMIBLINX BHHOCOB Ha HECKOMBKO COTEH a00HEHTOB A0 FI06aL-
HBIX TeTe(OHHBIX CHCTEM KPYITHEIX METATIOINCOR.

Cucrema AXE-10 npumensierca B Gonee uem 113 cTpanax MHpa, KOIUYECTBO 3aACHCTBOBAH-
HbIX TeNeOHHBIX THAHI MpeBbilacT 96 MIH. 3Ta CHCTeMa XOpONIO H3BecTHa B Pocchu i yeta-
HaBnuBaeTcs Ha TeppuTopui Ghipero CCCP yixe Gonee 20 ner. B Poccuu Gonee 1 mny munuit
AXE-10 Haxonarcs B 3kcnnyatauun. Ha oTeuecTBeHHRIX ceTsX cuctema AXE-10 ucnoap3yetcs B
xauectBe MIIK, YAK, AMTC, AMTC/ATC, sa I'TC (kax OIIC, OIITC, TC), sa ceTsx MOABHXK-
noii ceazm CIIC (B KauecTBe MSC, BSC).

AXE — cncTeMa ¢ HepapXHuECKHM YNPABICHHEM; HMEET MOIYIBHYIO CTPYKTYPY HOCTpOS-
uns. Crctema AXE HapailiuBaeTca MOAY/IAMH KOMMYTalHOHHOM cicTembl APT BMmecte ¢ Moay-
IAMH cHeTembl ynpaBienns APZ. Moay/bHad apXHTEXTypa MO3BONAET BBOANTL H3MEHEHHS, 10-
©aBneHHs H OTMEHB) 6ea BITHAHYS Ha PAGOTY CHCTEMBI B SKCILTYATANUN.

EmMkocTb cicreMbl AXE onpeaensiercs CTpyKTYPOH, HasHaYeHHEM, a TAKKe TPeGyeMbIM COOT-
HOLIEHMEM MEXKIY YMCIOM ABONEHTCKUX I COEXMHUTERBHEIX MUHME. MHRMMANbHAA EMKOCTD CHC-
Tembl cocTaBaset 16 384 nopros (16K), makcumansuag emxocts 131 072 (128K) nopros. Hapa-
WMBaHHE CHCTEMBI NPOHCXoAMT ¢ waroM 16K. Cherema oBecrneunBact BiTOueHHe o 250 Thic.
26OHEHTCKHX M 128 TEIC. COBAHHHTENbHEIX JHHHA.

B xauecTBe NEHTPATIBHOTO NPOUECCOPa HCRONBb3yeTes Mpoueccop APZ 212, uMerommil pas-
nnaHBe MomudukainK (APZ 212.20, APZ 212.25, APZ 212,30, APZ 212.33). IIpou3BoaHTeRb-
HOCTB IIGHTPANBHOTO ipotieccopa oT 800 Teic. Ao 2 MiH Be13oBoB B YHH.

B AXE-10 npuHATa IBYXypPOBHEBAA CHCTEMA YIPABNEHHA: LEHTPaNbHad 1 Niepudepuiinad. Ypo-
BeHb LIEHTPANbHOM 0GpaBOTKI COCTOMT H3 OMIHOH—BOCHMH NMap UEHTpabELIX nporeccopos (CP), pa-
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GOTAICLINX B MAPAUICALHO-CHHXPOHHOM pexuMe. Ha nepudepuiiiom ypoBHe HCHIONb3YIOTCA Peruo-
HanbHeie TyGauposannbie niponeccoprl (RP), paboTatone B pexHMe pacnipefieneHHs Harpysku. Ka-
xaas napa RP ynpasisetcst ONHAM CHAPSHHBIM UCHTPATbHEIM NPoLieccopoM. OIMH cNapeHHbIH Len-
TPANBHBII IPOLECCOP MOKET YIPABIATH MAKCHMANGHO 512 PerioHasHEIMH NPOLIECCOPAMH.

Cucrema AXE-10 no3poaseT BKIIOYATH aHANOTOBble a00HEHTCKHE NMHHK C YAETbHON Harpys-
xoii go 0,45 Bpn, wudpossie aboreHTckue TMHEHH — Ao 0,4 Dpn 1a B-kaHan B ciydae GazoBoro
gocryna 28+D u no 0,8 Dpn Ha B-kaHan B clyHae NepPBHYHOTO A0cTyNa 308+D.

AXE-10 noanepHBaeT PAXTHYHbIC CHCTEMBI CHIHAMH3AUHH NS CBA3H ¢ NEKAIHO-UIATOBBIMH,
KOOPAMHATHBIMH, KBAZHINCKTPOHHBIMH H HICKTPOHHBIMH CTAHIMAMH, PaGOTAIOLIEMH HA OTEUECT-
BeHHBIX CeTsiX. M3 MERIYHAPOANO-COrNIACOBAHMEIX CTAHNAPTHEX CHCTEM CHTHANMSANMY Npeay-
cMoTpenst R1, R2, Ne 5, OKC Ne 7, a Takxe HallMOHANbHAS CHCTeMa cHrHanu3auny R 1,5

BaaumopacueTsl MOTYT ocymecTeaaThea B AXE-10 Ha RaunoRanbHoit KM ME&XIYHAPOAROH
ocHOBe. CHCTeM NOAEPHRHBACT MEKIYHAPOIHYIO CHCTEMY B3aUMOPACcYeTOB, GasHpyIomylocs Ha
SAMHKIAX TPadHIKa, a TAKKE HALHOHABHYIO CHCTEMY, OPHEHTHPOBAHHYIO Ha eAWHMIBI Tpaduka
WWIH HAKOIUIEHHOE YHCIO H3MEPHTENBHBIX HMIY/bcoB. B AXE-10 MCTONb3yeTCs HECKONBKO
BHYTPEHHHX CHETYHKOB: OHH YIHTHIBAET NPOJOMKHTEABHOCTE PAsrOBOPa, APYroit — HHEIIO Bl
30B0B. CHETIHKH NOPA3AEMIOTCS [0 THHAM AHeH, IEPROIAM BPEMEHH K KIACCaM OTIETHOCTH.

CHHXPOHM3aUHS CTAHIHH PEATH3YETCA MOCPEACTBOM AIrOPHTMa NPOTPAMMHOTO ofecneuc-
HUs, KOTOPSIf BKOYAST MHOXKECTBO METOA0B CHHXPOHHIALMH, TO3BOILIA AAMMHHCTPALMY CETH
BHIGHPaTE MeToMbl, HanGonee MOAXONAMIME MIA PAXIHYHBIX Y4acTkoB cetu. Ecan tenedonnas
CTAHLMA OGCHYKMBAET MIABHEIE LEHTD KOMMYTAIWK B CETH CHHXPOHM3ALMM, TO MPHMEHAIOTCS
CrEUNANbHEIE LE3NEBbIE TEHEPATOPLI, 0GIANAIONIE BEICOKOH TOYHOCTBIO.

Cuctrema AXE-10 ckoRCTPYHPOBaHa TaKHM 00pa30oM, YTOOH [OMY4aTh MHTAHNE NOCTOABHBIM
HanpskeHueM —48 B (TION0KNTENbHBI IIOTI0C COAHHEH ¢ 3eMNeH) OT CTAHAAPTHOIO HCTOMHHKA
NATaHKS TenedoHHol cTaniM. ITocToankOe HanpsxeHHe —48 B MOXeT NoAaBaTbC OT HMEHO-
LIMXCA Ha MECTE DHEPreTHYECKHX YCTAHOBOK HIIH YePe3 CHCTeMY HTAHHSA, TIOCTAB/IAEMYIO KOMIIa-
nneit Ericsson i MOHTHpYeMYt0 A0N0AHMTENEHO. FICTOUHHKA THTaHRA komnanuu Ericsson MoryT
KOMIOHOBATRCA B TAKHX e ammapaTHBIX wkadax, 4TO W OCTANbHOE OGOPYNOBAHHE CTAHUMH.
M MCTOUHHKM NuTaHusd, # 06OPYZOBAHKE CTARUMH MOTYT PAacHONaraTsCA B OAHOM MOMELICHHH.
B cpentiem noTpebnenne 3eKTPOHEPTHE Ha ONMH HoMep 1o 2 Br.

TocToAHHBIH peskhM paloThl CHCTEMbI NIPeAyCMATPHBACT YCIOBHA SKCITYaTALMH NIPH TeMIe-
PATYpe B IOMELICHHH OT +4° Ko +35° C H oTHOCHTebHOI BiaxHOocTH oT 20 10 80%.

OGopyaoeanue cucremsl AXE-10 pasmemaeTcs B ikadax (kabunerax). B BUX ycTaHAaB/IHBA-
HOTCA MAarasyHel, COAEPKalIHe NeYaTHbIC NIAThl, U KabespHas CEKLNA ULk B3&I1M0ﬂeﬁCTBPIﬂ Mara-
3HOB. MexaHuyeckas KOHCTPYKUMA, npuMensemast 1A AXE-10, He 331a€T HHKakHX OTpaHHue-
Hl‘lﬁ, KaCalolHXC B3aHMHOTO PasMeLIeHHs IHKBQOB H MarasHHOB.

Bee annapatHble un(adm 00€CTICHHBAIOTCA CHCTEMOR OXJIANKIEHHUA METOIOM €CTECTBEHHOMR
KOHBEKLMH, HCIUIOYCHHE COCTABIMIOT AINApaTHEIE WwKadbl HeHTpaibHOTO mponeccopa APZ 212
H BCIIOMOTATEAbHLIX NPONECCOPOB. B atHx ANnapaTHRX. mka¢ax HCTIONB3YETCA NPHHYABTENDHOS
BO3AYHIHOE OXJIAXKJIEHHUE, obecrieunBaeMoe BEHTHIATOPAMH, PACNONOXKEHHBIMA HA BEPXHHX MOJ-
Kax KakKJ0ro annapaTHoro u.u(a(ba.

Moaynshoe ycrpoiictao cucreMs1 AXE-10 moapasymeBaeT npocToty obpamenna. QyHKIHY
H DYHKUMOHANBHEIE BO3MOXHOCTH MOTYT HOGABNATBCA, MOAMDHIMPOBATECA H YCTpaHATECA Gea
HAPYILEHHI B paboTe ApyTHX YacTei TenedoHHON cTaHRuH i §e3 NpephIBaHuA OCYLIECTRIACMOIT
cHeTeMol 06paGoTky. Hampnmep, CHCTEMBI, KOTOPBIE [IOHAYANY MOHTHPYIOTCA ¢ NEHTPAIbHBIM
npolieccopoM APZ 212 25, MOTyT npu HeoGXO0AHMOCTH MOIHGbHIHPOBATECS, NpHOOpeTas Gomb-
LY EMKOCTB, ¢ Henonb3opanuem APZ 212 20 wian APZ 212 30. CywmecTsyer faxe BO3SMOXKHOCTD
3aMeHBl HEHTPANBHOrO NPOLEccopa B Nponomkatouieit o6padoTky cucteme.
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Jina IKCILTYaTaiMH H TEXHHIECKOro oGCmyKUBaHHA HMEETCA COBPEMEHHbIH, yIOOHEIH B 06-
paweknH MHTEpdeic K cpeactsam ceas# AXE-10, MoxeT 6HITh nocTaBneHa paboTalolas Ha nep-
COHANEHOM KOMTNBIOTEpE BPOTpaMMa CBA3H, HasbiBaemad WinFIOL (denopexo-MammuHEI HHTEP-
tetic). IIporpaMma NpeAOCTaBNSET BCe PYHKINMOHATELHBIC CPEACTBa, HEOGXOMUMEIE I BBOAA H
PENAKTHPOBAHIA KOMAHJ, A TAK/KE BCECTOPOHHIOK YHKIMIO CLICHAPHA KOMAR]I,.

5.2. CTpyKTypa cucTeMbl

Cucrema AXE-10, kak eauHoe Lesioe, MpeicTapiseT coboit HaGop cneuudrueckux GyHxuuii,
PeANHIOBAHHEIX HA MATH Pa3THTHBIX MEPAPXHUECKUX YPOBHAX (puc. 5.1).

AXE Yposenb 1
APT APZ Ypoeeht 2
I I
[7ss | sss |[oms | [[Fms ][ cps ][ mcs | veosenss
Yposers 4
YpoBews 5

Puc. 5.1. Uepapxuieckas cTpykTypa cTaHuum AXE-10:
APT — MOAYNbL KOMMYTAUUOHHOR CUCTEMEL

APZ — MOfyNb CUCTEMBI YNPEBNEHHS,

TSS — nopeunctema CIN W curHanuaauv;

S8 — nogcucTeMa KOMMYTaLMK aGOHEHTOB;

OMS — rogacuHcTema KCRnyaTaumit i TOXHHYECKOTO aBCMYKUBAHHS,
MCS — noacncTeMa «4enoBeK—MaLIMHa»;

CPS — noacucrema LIeHTPansHoro NpoLeccopa;

FMS — noacucTema ynpaenexua cainamu;

‘CPU — ueHTpanbHoe npoLeccopHoe yeTPORCTBo;

‘CP — ueHTpanbHuIM NpoLeccop;

LIC — nnata nuxeiiHoro uhtepdenica;

LIR — Mukponporpamma;

LIU — 6rioK nueeiiHoro ukpedeiica

Cucmemnuiii yposens AXE-10 (yposens ). AXE-10 o6pasyeT HaHBEICIIN# YPOBEHb CHCTEMBI.

Cucmemnoiii yposens 2 (yposers 2). KomMyrauonsaa cicrema APT BBIMOAHAET (yHKIMM
0 KOMMYTAUHM MOGBIX kaHanop ceazu, CucTeMa ynpasienus APZ peannsyer MporpaMMHOE
ofecreueHte, KOHTPOTHPYIOIIEE KOMMYTALIMOHHYIO 1acTh. DyHKIMH paspabaTHBAIOTCS M MOAH-
buumpylotes B cuereme APT HesaBucHMo ot cuctemsl APZ, u HaoGopor, T.¢. cuctemsi APT u
APZ He3aBHCHMBL ADYT OT ApYyTa.

Vpoaens nodcucmest (yposenv 3). Cuctemst APT n APZ pasnenenn Ha nogcucTembl. Bee
MOACHCTEME PaBOTAKT ABTOHOMHO H B3AUMOIENCTBYIOT MEXIY COBGOM yepes HHTepdeiich.

Vposens gyniyuonanvrvtx dnoxoe (yposens 4). Kaxaas noacHcTeMa pasieNeHa Ha OTACALHbIE
ynxumonansHeie Gnokn. Kaxaeiit GyHKIMOHATbHEIH 610K 06pasyeT CTporo onpeaencHHbli o6b-
€KT CO CBOMMH COOCTBEHHEIMA JAHHBIMA M CTAHJAPTH30BAHHON CETHIO CHIHATM3ANMN. PYHKIMO-
HabHbIE GIOKH ABMAIOTCS CCHOBHBIMH CTPOHTEIbHEIMH GnokaMu AXE-10. QyHKUHOHATbHEIH 610K
MOKET COCTOATE NGO M3 ANMAPATHEIX N IIPOTPAMMHEIX CPEACTB, TNGO TONBKO H3 IIPOTPAMMHEIX.
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Vposenvb pyuxyonanenbix modyaet (yposens 5). Kanpii GysKuEOHATEHE G0k o0pasyer-
€ u3 PyHKUHOHANEHEIX MOLY/IeH. Moy/Ib MoXKeT GBITh KaK amnapaTHBIM, Tak H IIPOrpaMMHBIM.
B xaka0M NPOrpaMMHOM MOIYNIE COAEPHKATCA JAHHBIE M NPOTPAMMBL.
TlporpaMMHEIE MORYIIH MOTYT GHITE:
— MOAYJIEM PErHOHAIBLHOrO MpPOrpaMMHOTS oGecneqeﬂm, BBIIIOAHAKOIIETO TaKHE PYTHHHBIE
OflepaliH, Kak CKaHHPOBAHHE YCTPOICTB ANMAPATHOTO OGECTICYSHHS;

— MOAYJIEM BCTIOMOTrAaTENbHOTO NPOrpaMMHOTe oGecnequHﬂ, YIPaBAAIOWIEro, HanpuMep, co-
XpaHERHEM U nepeaayell NaHHX;

— MOJIYIIEM UEHTPANbHOTO MPOTPaMMHOrO OGeCIeyeH s, KOTOPBIH oTBedacT 3a Gonee ClIOK-
RBe QYHKIMY aHANH3a, ReoGX0AHMBIE TIPH 06pabOTKE BHZ30BOB B CHCTEME.

HHEIMK COBaMH, apXUTEKTYpPa CHCTEMB! YIPABICHHA — LEHTPAIH30BAHHAS H pacnipeieNcH-
Hasg — OTPaXaeTcs B Kax/A0M GyHKIHORANEHOM Groke.

CrpykTypHas cxeMa cuereMsl AXE-10 npencraenesa a puc. 5.2.
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Puc. 5.2, CTpykTypHas cxema cucTeMbl AXE-10
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5.3. KommyTauuoHHas cuctema APT

Cucrema koMMyTaln APT cONEpKHT CTAHIAPTHI0BAHHHIE annapaTHbie HHTepdeicE k aboHenT-
CKKM TBBHSM, COCAMHHTENBHEIM SITHAIM H THHHAM CHTHANM3ALIK, 2 TAKKe HHTphEHC K cucTe-
e ynpasnenua APZ. KommyranuonHoe oGopynopanne APT rpynHpyercs B MOLYJIH pacuIHpe-
i (EM). Kaxaplit MOZy/Ib COAEPHKHT HEKOTOPOE KOINYECTBO OJHHAKOBBIX YCTPOHCTB HAH KOM-
uyraropos. EM sBnserca Haubonee kpynHOH eanuHiteli annaparsoro obecnedennd (AO), Ha ko-
TOPYIO MOXKET NOBAUATH €TUHAIHAA HEHCTIPABHOCTD.

PesepeupoBatue NOAAEPXHBAETCS JUIS BeeX eauHUI AO, ARIAIOMuXCA obmuM 1ia Gonee
yem 128 ananorosbix aGoHeHTOB, 64 aGoHeHToB ISDN ¢ Ga30BEIM mOCTYNOM WIH 4 aBOHEHTOB
ISDN ¢ nepBHYHBIM AOCTYIIOM.

Hanexnocts AO ofecreunBaeTcst cTpaTeTHEH pe3epBHPOBAHMSA, OCHOBaHHON Ha ITyGnuposa-
HHK H CEKUMOHHPOBaHHKH. JKH3HEHHO BaKHbIe HacTH cHcTeMb APT ofecrieunsaioTcea ABOHEBIM U
IAKe TPOHHBIM PE3CPBUPOBAHHEM.

53.1. NMoacucremui APT

Kommyrannornnan cuctema APT COCTOMT H3 CIEAYIOMUX MOACHCTEM (CM. PHC. 5.2):

1) S8 — nodcucmena kommvmayuu aGonermos peamnzobana B AO H B nporpaMMHOM 00ec-
neyensn ([10); conepskuT uudpoBoi aGOHECHTCKHI KOMMYTATOp /I AHANOTOBOTO M LH(POBOro
aocTyna;

2) GSS — nodcucmema epynnosoii kommymayuy peanusosasa B AQ u B I10; comepxur npo-
AyBIMPOBAHHBIA 1MGPOBOI IPYNNOBON KOMMYTATOD H IEHEPATOPLI TAKTOBBIX CHTHANIOB, HEOOX0-
AMMBIX AJIA CHHXPOHH3ALUK CETH;

3) ISS — nodcucmenma coeduntmenshblx aumuli u cuenamzayuy peammsorata 8 AO u B I10; co-
JEPKHT CXeMBbl MOJKIIIOYEHH COEIUHUTENBHBIX JuHMH 1 ym’poﬁcﬂa CHFHANH3AUMH K TPYIINIOBOMY
KoMMyTaTopy. TTofaepKaBAKOTCA KAK CHIHATH3AMN, o obieMy kaHamy OKC Ne 7, Brmiouan pasind-
Hbie NO/B30BATENBLCKHE YACTH, TAK M CHHANH3ALMS 11O BRIETCHHEIM CHIHATLHBIM Kasanam 2BCK;

4) CCS — nodcucmema cuznanuzayuu no obweny kanary peanysorasa g AO u B I[10; conep-
KUT TepMUHANE cHrBanu3auuy (ST) n noacHeTemy nepenauu coobuenuit (MTP) ans curuammsa-
i OKC Ne 7;

5) OMS — nodcucmema sxcnayamayuy ¥ mexnuseckozo oberyxcueanus pearusosana s [10;
no3BONAET HAGITIONATE 32 TPAGHKOM H YIIPAB/ATH HM; IIPOBOAUTS TECTHPOBAHHE OCTYIIHOCTH NIepe-
Jaolel CHCTeMBl M KayecTra paboTh TenedoHHOM CeTH; MMATHOCTHKY M IOKAJIH3ALHIO HEHCTIPAB-
HocTel yCrpolicTB MM COSNMHHTENBHBIX TMHUH. DTH (PYHKIHH MOTYT AKTUBH3HPOBATHCA KaK H3
MECTHbIX, TaK H U3 YAAICHHBIX HCHTPOB TEXHUYECKOIO oécny»mxaﬂnﬂ;

6) STS — nodcucmesta cmamucmuueckoli o6pabomxy U UzMEPEHUR MPAGUKA PEATHZOBAHA B
AO n 8TIO; ocymectsaser cyxeburle HIMEPEHHS, HAPHMED, H3MEPEHHE CTATHCTHYECKHX JaH-
HLIX U TpadHka H 06paGaTEIBaCT BRIXONHEIC AHHEIE;

Ty TCS — nodcucmema ynpasienus mpaguxom NOMHOCTHIO peanu3obata B I10; obecneunsaet
06paboTKy 1 KOHTPOIL TpadHKa TenedOHAON CTAHLIHH;

8) CHS — noodcucmema maptpuxayuy NOTHOCTRIO peannzosana B I10; ncnonesyercs Bo
BCeX TENEPOHHBIX CTAHLKAY, PABOTAIOMMX B COTH KAK MYHKTH! TapuuKalum;

9)SCS — nodcucmena ynpaerenus abonenmckol AuKuel IOTHOCTBIO PEANH3OBAHA B LICH-
Tpanbiiom T10; ofecneunBact ynpagieHne Tpaduka M IPEAOCTABICHHE JONOMHUTENBHEIX YCIyr
abonenTam, MONKTIOMEHHBIM K UH(POBOMY aGOHEHTCKOMY KOMMYTATODY;

10) ESS — nodcucmena pacuupennot KomMMymaytu NCIIONB3YETCs 1A TPAHCIALKN NPeIBapi-
TeNBHO 3ANHCAHHEIX COOOIIEHHMIT H A ONHOBPEMEHHOH KOMMYTAlHH Golee ueM ABYX aGOHEHTOB;

11)SUS — nodcucmema abonenmckux ychy2 MONROCTRIO peanusoBana B TO; comepxut
ynxunn, ofecneyHBaloUINe NPEAOCTARNCHHS TONONHHTENBHEIX YCIYT;
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12) BGS — nodcucmema busnec-epynns: peanuzosaa B [10 unu 8 AO u 8 [10; copepxur
bynxupm o6paboTkn Tpadika M NPEROCTABNEHNS yenYr st GH3HEC-CBAIM;

13) IAS — nodcticmema uHmezpuposarkozo docmyna ofecneunBacT NOIKNUSHAS a0OHeH-
ToB Kk UHTEpHETY;

14) SES — noocuicmema npedocniagienus yenye NOIBOIAET OCYECTRIATS Peant3antio YCIyr
HBTE/UIEKTYa/IBHOI CETH; COAEPHKUT y3Ibl KOMMyTauuu yenyr SSP u ynpaenenns ycmyr SCP;

15) NMS — nodcucmema ynpasnenus cemoio peanusosana B I10; mommepxusaer obmiee
YIIPaBICHHE CETHIO;

16) RMS — nodcucmema OUCIaniuonRbix usmepenyil IPOBOXHT HIMEPEHNA KAK CMEIIAHHBIX,
TaKk W LMOPOBLIX Henei;

17) OPS — nodcucmema menegponucma, peanuzoana Toabko B [10; He conepxut cobeTBeH-
Hore AQ, a ucnionssyet AO Apyrix acteit AXE-10; conepxut GyHKUsH pyIHON U HONYaBTOMA-
THYeckoif 06paboTkH TpadHKa, OCYINECTRISEMOTO TIPH MOAREPXKe TenedoHNCTa.

Kpome 3tux nonckcrem, cncrema APT CoaepxiT NOACHCTEME), NPEIHASHAUYCHNEIE 14 Pato-
THI B CETAX NOABIKHOHN CBA3H cTaHzapra GSM: MTS (moacyctema MoGHIEROI TenedonHON cBA-
3n), HRS (noackcrema perncrpa Mectononoxenns), RCS (moncuctema koutpons), TAS (moxcuc-
TeMa OpraHH3aluH MpueMonepeaaun), LHS (moxcucreMa ynpasnenns minnei), ROS (moackere-
Ma 9KCTUTyaTallu pajokanano), TRS (mogcuctema npHeMonepeauH).

5.3.2. Moacuctema rpynnoBoro Kommytaropa

ToacueTema rpynmosore kommytatopa (GSS) obecneunBaer MPoXOKICHHE IMBPOBBIX MOTOKOB
MEXY TeACKOMMYRHKAUHOHHEIMI YCTPOHCTBAMI 10 IHHAM C BPEMSHHEIM YILNOTHERHEM, CO0CT-
BEHHYIO H CETERYIO CHRXPORH3AIMIO.
OcHosibie Gynkin GSS:
— BBIGOD, COCIMHEHHE U PA3bEAMHEHNE PEUEBBIX MM CHTHATBHBIX TPAKTOB Yepe3 IPynIoBOH
KOMMYTATOp, B TOM YHCJI¢ MIMPOKONONOCHBIS COEAHHEHNA nx64 KOHUT/C;

— HENpEPHIBHBIC U MEPHOIHYECKHE KOHTPOJIb 1 YIIPABICHHE ANIAPATHEIM 0GeCTIe e HIEM;

~ KOHTPONIb M YNpaBNeHHe UH(POBEIMH KAHATAMH, TOJCOSIHHEHHEIMA K TPYIIOBOMY KOM-
MyTaTopy;

— MoAIEp aHHe CTaGHIBHOCTH TAKTOBOM YaCTOTHl HH CHHXPOHH3AIHMA TAKTOBOH HaCTOTH!
XOMMYTALHY BO BCell CeTR.

TpynnoBoit KOMMYTaTOp SBAACTCS HEGAOKHPYIOLIHM, T.€. K JIOGOMY ROCTYMHOMY MHOTOKa-
HATLHOMY NOPTY MOXKET MOAKMIOYATECA 1002k CoenMHHTENEHAA MHHHA. [losToMy Tipy moGarne-
HUH HOBBIX COSANHHTE/BHAX IMHHH HEOGA3ATETEHO PEOPrAHN30BLIBATE YIKE HMEIOLIYIOCA CETh.

CHHXPOHHM3AUYA B TPYNNOBOM KOMMYTATOPE OCYMIECTBAAETCS NPOAYOIHPOBAHHEIM MOTYIEM
TAKTOBBIX curHanos (CLM).

CTpYKTYpa IIOJICHCTEMBI TPYTINOBOTO KOMMYTaTopa GSS mokasana Ha puc. 5.3.

Tloackctema GSS copepkHT GyHKIHOHANERBIE G10KH. OCHOBHBIMH GI0KaMI ABMAFOTCS KOM-
MyTalHoHHOE Nofle (GS) M HMIYIBCHEI TAKTOBBIH TEHEPaTOpP, KOTOPHIE COCTOAT H3 ANTAPATHBIX
CPEACTB H HEHTPARBHOTO H peruoHansHoro [1Q. KoMmyraimonkoe none GS KOMMYTUpYET peus i
naHHete Mexay MKM-TpakTami, YCTAHABAHBAS PEUEBEIC TPAKTE € HCTIONL30BAHHEM MATPHUBI
KOMMYTalluH, TIOCTPOSHHOMH MO TPHHIMIY «BPEMA—TIPOCTpaHcTBO—BpeMa» (TST). TST-cTpykTy-
pa FpYHIoBore KoMMyTaTopa ofpasyeTca Mofy/iaMk speMeHBGit TSM H npoctparcTRenHol SPM
KoMMyTatn. Moy TSM 1 SPM ay6mupoBans.

Tpynnosoii KOMMYTaTOp COASPKHUT 10 256 TSM, paboTalomux B CHHXPOHHOM NapaLIesHOM
pexume. J[1a ABYXCTOPOHHEH CBASH BCE BBI3OBBI KOMMYTHDYIOTCA OHOBpeMEHHO B aByx TSM
TPYNIIOBOTO KOMMYTaTOpa. BpemeHHGH KOMMYTaTOp HApAIMBACTCA IMAraMH 1o 512 MHOrOka-
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Hatbhbix NopToB (MUP), uro coctaBaser emxocTs oatoro TSM (16 UKM-tpaktopx32 xatana).
Onua mapa RP xoHTpomupyeT A0 BockMu nap TSM.

&tc

|

Puc. 5.3. CTpyKTYpa NOACHCTEeMb! TPYNNOBOFO KOMMYTALIMOHHOTO nona GSS

TMpoctpakcTeeHHbIH KoMMyTaTop SPM npenctasnfier coGoil KOMMYTAIHOHHYIO MATpHITY.
K kaxnoMy SPM noaxmiouatorea 3o 32 TSM. Hoaknouenue kannoro TSM k socemu SPM naer
NPOCTAHCTBEHHYH) KOMMYTAIMOHHYIO MaTpHIly co 256 Bxomami W Bhxozamu. Maxcimym 64
SPM, ¢ 32x32 TOYKaMB KPOCCHPOBKH KaxIpl, o6pa3yloT Matpuuy 256x256, cniocobayio noa-
zepimath 131 072 (128K) MHOTOKAHANBHEIX IOPTOB, IPHYEM KAKIBIH U3 HHX ABIACTCA KOMMY-
pyemsiM. Kofidurypasus KOMMYTAIOHHOTO ORI NPUBEACHA HA PHC. 5.4
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Puc. 5.4. Kordurypauna KOMMYTaUMOHHOTO NONs 8MKOCTbI0 64K
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Jho6oil BXORAWMA/MCXOAINMA KaHAN N03BOJIAET NEPENIaBATE PEUEBYIO HIIH CHTHAZLHYIO HH-
bopmawio B 0GOUX HANPaBACHHsX. Peuerokt TPakT OpraHu3yeTcs B 060HX HANPABNEHHSX.

PaccMOTpHM, KAk BXOSIIMI KAHAN COSAMHACTCA ¢ HCXOMANINM, HCMONb3YS PABNHUHBIE Y3kl
PacoNOKEHHBIE B ANNAPaTHON YaCcTH IPYNNOBOro KOMMYTaTopa (pHc. 5.5).

TSMO

SSA

A—
s58

31

511

Puc. 5.5. PaarosopHelit TpakT A-B

1. PeueBoi cursan or aBoHENTa (MAN CHIHAT OT KOAOBOTO NPHEMO-NEPEAATUHKA) NPHXOIHT B
TPYNNOBOH KOMMYTATOP U 3aIIOMUHAETCA B PeUeBOM 3aOMUHAWIIEM yeTpoiictee A (SSA). Kax-
et kanan B UKM-notoke, coeiHenoM B TSM, MMEeT cBOIO cOGCTBEHHYIO NO3HLHIO B SSA,
B cBoto ouepean, SSA nmeet 512 sueek MaMaTH, T.¢. OAHA AUeHKa HA KaXABIN KaHan (16x32).

2. Kaipoe xaHambHOE MOMKTIOUEHHE MAM sAuciika MamaTH B TSM HajblBaeTcst Touxoi moa-
xmouenns (MUP). Ha onun TSM npuxoantes 512 MUP.

3. KommyTatop SPM npefocTasaset BO3MOKHOCTb KOMMYTauyu mexay TSM u yyacreyer s
KOMMYTAiHH Jaxe B TOM cnyuae, ecin aGonents! A 1 b Haxomatest B omnom TSM.

4. SPM npokmioaeT peueBoit CHrHa/l M OTOPABJIAET ero B HYXHbIH TSM, rae peucsoit cHruan
3aMOMMHAETCA B JIPYTOM PEYEBOM 33MOMHHAIOLIEM YcTpolicTee B, Haseieaemom SSB, koTopoe
MONHOCTLIY AHANIOTHYHO YCTPOHCTBY SSA.

TlepexioueHnA B rPYNNOBOM KOMMYTATOpe OCYUIECTBAAIOTCA Ha BEICOKOH ckopoctu. Jlna
MOAKAIOYEHHA BCEX NepHPEPURHBIX YCTPOHCTE CTAHIMH HCTIONBIYETCs HHTePdhEACHOe YCTPOHCT-
BO KOMMYTAalMOHHOTO ceTeBoro Tepmunana SNT (Switching Network Terminal). Sleasace npo-
TpamMMHOFt COCTaBIAtOIEH (DHIHUECKHX annapaTHbX cpeacTs, SNT ofecneqnBaeT HX MPoOrpamMM-
HOE NOAKAIOYEHHE K FPYTIMOBOMY KoMMyTaTopy. Kaxapiit MKM-notok noaxnoyaerca k TSM ue-
Pe3 TOUKY MIOAKMIOHEHHs ceTesoro TepmuKana (SNTP). Moaknouenne KOMMYTAaLHOHHOTO CETe-
BOro TepmuHana SNT — ofuee 112 BceX THIIOB 050PYAOBAHKA, KOTOPOE MOKET GBITE MOAKIIOUE-
HO K TPYMIMOBOMY KOMMYTaTopy (pHc. 5.6)

B obopynosannu AXE-10 nocnenneit sepcun BYB 501 ycrpoicTsa, COSIHHEHHBIE C TPYNIIO-
BHIM KOMMYTATOPOM, TIEPBOHAMATLHO BKIOUEHE! uepes HHTepdedic DL2 (2 MOut/c) no kpoce-
nnate B Marasuse GDM. Tlocnennuit conep kT LipoBoli MyNbTHINEKCOP, BLINONHEHHbI Ha
6Gase nnatel undporoil nuunu DLHB, k0TOpas NPHHALNEKHT NOACHCTEME TPYRNOBOIO KOMMYTa-
TOpa, HO HAXOJIUTCA BHe ero (B Marazuue GDM-H). DLHB My bTHRIeKCHDY ST/ IeMY IBTAILIEKCH-
pyeT 16 DL2 notoka B 0GOHX HampaBNeHHIX.
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Puc. 5.6. Noaxnodenne nepudepnitteix yeTpoicTs k TSM

Vamsi DLHB ayGnupyroTcs B rpylnoBoM KOMMYTATOPE C UEABIO NOBBILEHHA HANEKHOCTH U
BesonacuocTH. Mntepdeiic DL3 pabotaer co ckopocthio 48 MGuT/c, nepenasas 512 BpEMEHHEIX

KaHANOB Ha TOUKH MoaKmoyenus (MUP) TSM.

B rpynnoBoM xoMmyTatope notok DL3 ripuxoauT Ha miaty LH(MPOBOro MyABTHINIEKCOPA
BKIIOYeHHOTo obopysnosakus DLEB (Digital Link Multiplexer for Existing Equipment Board),
B KOTOPYIO, B CBOK OUEPENH, MOKHO BKAKYHTEL YETBIPE TAKHX MOTOKA. 311605 OHH CHOBA MYJ/bTH-
NEKCHPYIOTCA/AEMYNBTUINEKCHPYIOTCS, U OGMEH ¢ IPYIIOBEIM KOMMYTATOPOM IO KPOCC-IIaTe
ocyutecTBaseTcs uTepdericom DL34 co ckopocThio 222 Méur/c.

Moacucrema rpynnoeoro kommyTaropa GSS ofecnesdnBasT co¢IHHEHHE IPYTHM TOACHCTE-
MaM Mexy coGoil [UIs pean3allay CBOHX CeuHanbHEX GyHkuuit. Bianmoneiictene GSS ¢ ge-
KOTOPHIMH NOJICHCTEMAMH € HCTIONb30BAHHEM AINApATHEIX CPencTB coemuuenus SNT mokasanbl

Ha pue. 5.7

888

GSS

188

ETS

Sus

MTS

STS

oPS.

TC8

OMS

Puc. 5.7. Baanmonenctere GSS ¢ ApyruMn nogouctemamn
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5.3.3. MoacucTema CoeAMHWTENBHBIX IMHWA M CUTHANU3aUUN.
Nogcuctema curhanusauyum no o6wemy kavany OKC Ne 7

Todcucmema coedunumenvrotx munutt u cuenanuzayuy (TSS) oTBeYaeT 3a OPraHH3ALMIO IOTOKOB
€ PA3NUUHBIMK TUAAMM CUTHATM3AUHMH, NPeRHASHAYCHHLIX Jnig ceasn ¢ apyriumn ATC. IMoncuc-
Tema TSS anantupyer cTaHAapTHble QYHKIHH NOACHCTEMBI KOHTpouA Tpapuka (TCS) k cuere-
MaM CHTHalH3AIMH, HCMOAB3YEMEIM B CTpaHe. TSS noasepKuBaeT pasiuyHble IHHEHREIE H perk-
CTPOBbIE CHCTEMbI CHIHATH3IALMH, CHTHANH3AWAIO MO BhIACTEHNOMY 1 oGumiemy kanany. IToacue-
Tema CONePKUT QYHKUHH KOHTPONA H CHTHATIH3ALUH HA COSAMHUTENBHBIX THHHAX H dyHKIHH CO-
npmxerua cradund AXE-10 ¢ pasHEIME MEXIyHAPOAHBIMH CHCTEéMaMM CHrHanmsaumu R1, R2,
Ne5, OKC Ne7 n cucreMamn curiannsaunn Ha Exaunoit cetn saektpoceasn PO, B ToM wucne
R1,5.

Ludpossie coenunnTenbHbIe NiHHH HKM-Tpakta E1 BKIIOYAI0TCSA B KOMIUIEKT CTAHUHOHHO-
ro oxonyanna ETC. Jlns noaxmouenus ananoroerix CJI Ha Bhixoae/sxoge ETC ycTauannuBaor-
cs MynsTannekcopsr (MUX), npeoGpasyloumie CHraaibl U3 MAPOBOH GOPMEL B aHANOFOBYIO
(MUX ne npusaanexnr cicreme AXE-10).

DOYHKUNOHATLHEI 610K JBYCTOPOHHEH CONMHUTEBHOH AuHnH BT, SBASSCH IPOrPaMMHEIM
6ROKOM, YAPABASeT TOMKIIOUCHUSM COCAMHWTEABHBIX JWHHI M YCTAHOBICHHEM COCHMHCHMI.
JasHEIH 60K CPABHUBAET MIEKTPHYCCKHE IIAPAMETPHI HA COSIHHATENBHBIX JHHHAX, BBLACAAET H
BCTABAAET CHIHANLHYIO HH(OPMALHIO 1 BEIMOTHACT ONEPaHH KOHTPOTIA.

Tlpuemnukn (CR) # nepenarankn (CS) Kofia HCMIOAB3YIOTCA ANA NPHEMA H NEPENaYH MHOTO-
YACTOTHBIX PEruCTPoRBIX curHanos. LIndposoit komoskiii npuemo-nepeaarunk (CSR) comepxur
16 yetpoticts CR/CS 1 HeNOCPENCTBEHAO NOAKTIOYEH K ¢TynenH GSS.

o 88 CucTema  aBTOMH(OPMALMH  CTAHUMH

s AXE-10 0oCyIHecTRIACTCA NOAKTIOYEHHEM aB-
7’ ETe Tourdopmaropa (DAM), koTopslii MossonseT
J/ MepeaaBaTh PAMUHEIC BHAR 3aIHCAHHOMN pe-

L—+ erc MUX A"Eﬂgnmue aesoii uRbopManu 1% aGOHEHTOB.

f
H
,”i Hodcucmema cuenanusayuy no obufesy
i
A

kanany (CCS) coaepxnt GyHKIMM JUIsS CHIHA-
TH33LHY, MAPWPYTH3AKH, KOHTPONS ¥ KOp-
\l pekTHpoBKH coobmenniit OKC Ne 7. Carnans-
| CsR Hble TepMuHp ST-7 Wi CHTHATH3ALHH 0O
l‘ OKC Ne7 mopxmouaroTea K rpynnosoMy
{ KoMMYyTaTOpy GSS uepes KOMIUIEKTE! Lupo-
i ces-7 soro npucrnocobaerua PCD-D. Verpoiicrso
i PCD-D ~— MyabTHINIEKCOP ¢ BhIXoZaMu 64
4
\
\
\
\

KOUT/C, KOTOPBIA CTBIKYET CHIHANBHEBIN Tep-
muHan ST-7 ¢ KOMMYTalHOHHEIM NoneM GSS.
Yposers 1 — 310 karan B UKM-cucteme co
CKOPOCTHIO Mepemauu 64 xbut/c; BKMOYaeT
1 KOMIUICKT CTAHUHOHHOTO TepMuHana (Ex-
ST hange Terminal Circuit, ETC), MoxeT BKIO-

yaTh MyabTHiiekcopHoe (PCD-D) 1 xoMmy-
TamnonHoe (GSS) oGopyaopanue. PCD-D
PHC. 5.8. Cxema NOmKIoHeHIS KOMNTISKTOB MYJITHINIEKCHPYET Bhixoal 64 kGu1/c ¢ ST B
i WKM-notok 2 Mbut/c x GSS. Oynxunu

8 TSSuCCS-7 o

YPOBHS 2 MOACHCTEMBI Nlepeiaun COOGIEHMH

sT7

2 Mowic

64 i

PCD-D
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OKC Ne 7 MTP peannsosaupl B ST-7. ®yhxumn ypoesis 3 MTP BHIOAHAIOTCA IPOIPaMMHBIMH
cpencreamu noncuctemel CCS. Tonp3oBaTenbekye QYHKIUMH Peali30BaHbl B GIOKAX NOLCHCTE-
Mbl COEAMHATENbHEIX TiHUi 1 cHrHamnsaunH TSS n B noncucteMe ynpapneuus Tpapukom TCS.
CurHansHas HRGOPMANHA OT CHTHATLHOTO TEPMHHANA NiepefaeTes uepe3 GSS 10 cooTBeTeTBYIO-
wero kaHama B ETC. 3T0T kaHal HOTOM HCMONB3YeTCA TOABKO MIA CHrHaIM3amuu. CxeMa moj-
KiodeHus koMmexros B TSS u CCS-7 nokasaHa ua puc. 5.8.

5.3.4. Mogcucrema KOMMYTaLUuK aGoHeHTOB

TloacuereMa koMMyTalki aGorenToB (SSS) obecneunsaer aocTyn aboHeHTOB X cucTeMe. B SSS
HArpy3ka KOHUSHTPHPYETCA M MePeraeTcst B MOJACHCTEMY Ipynuobok komMyTauu GSS mo
HKM-niauam.

OcHoBHbIe QyHKIHH SSS:

— mepesiaia M IPHEM PEUH B NAHHEIX, HAYIIHX OT (K) aG0HEHTCKOMY 060pYI0BaHHI0;

— KOHLEHTPALUA ONPEAENEHHOro YMca abOHEHTCKHX MMHHIT W/WIH coetuHenuii YATC;

— COCAMHEHHS H PAYbEMHEHHA B CETH AGOHEHTCKON KOMMYTALHH;

— TeXHH4YECKOe 0OCAYKHBAHHE AGOHEHTCKUX NHHHIE.

TMopcuctema SSS MOXKET PACTIONATATHCA KAK TOKAZRRO B OAHOM MECTE ¢ ONOPHO# TeaedoH-
nolt cTannvedi (CSS) nybo ynamenwo (RSS). Kpome s1oro, umeerca ynaneuunifi aGoHenTCkuit
MynpTuniekcop (RSM), xoTophiii obcysxnpacT HeGonbuIyIO (A0 60) rpynny abonenTos.

B anmapatamie cpeacTea SSS BXOAMT pacluapenHbii rpynnosoit mozyns EMG, coctommpuii
H3 MHHeiHEIX Moayeit LSM. EMG Moxer conepxats 10 16 monyneit LSM. Kaxcapii LSM umeer
€MKOCTb 10 128 nuHuH aRanorosoro goctyma, 64 — 6asoporo xoctyma ISDN (2B+D) wm 4 —
nepsuyHore goctyna ISDN (308+D). TIonHOCTbI0 YKOMITIEKTOBAHHAS NoAcHcTeMa SSS conep-
H#HT 10 2048 aGoHeHTOR. AGOHCHTCKAA JMHHAA CKaHUPYETCA MHKPOTIPOLIECCOPOM YeTpoiicTsa DP,
npeAcTaBAMUM coboit YT, B KOTOPHI «3aIHHTHD KOMAHIB HA ONpefieNieHHpIe. GYHKIHH.

Moxyis LSM conepskuT cIesyIoiiie KOMIIOHEHTRI (pHE. 5.9).

LSM (EM)
. e R
5] [or]
ETB
DP

Puc. 5.9. CtpykrypHan cxema mopyns LSM

1. Juneiinorii komnnexm (LIC) cay&uT B3 nOAKMOUEHHA aHAIOTOBOH aGOHEHTCKON NHHMH,
Ifie IPOUCXOINT aHasoro-tubposoe peobpazosanye cHriana. PacnonaraeTcs Ha niare IHHCH-
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Horo nuTepdeiica LIB mbo Ha niate ananoropsix aunni ALB. Ha LIB pasmematorcs ot 4 1o 6
LIC, na ALB — 8 LIC u HHEWBUAYaNbHBIE CYCTUHKH.

2. Bpemenndii xomsymamop (TSW) — kommyTnpyer Harpysxy sa HKM-tpakt k GSS. Ipu
nomowy TSW aGoHeHTs!, MpuHaATeKamue oxHoi rpytne EMG, MOTYT COSAMHATECA MEXAY CO-
Goit Ges npoxmouenns b cucteme GSS. Yepes TSW ocyliecTBIsETCS NOAKMIONEHHE KOMILICKTOB
K AJlL

3. Komnnexm cmanyuonnozo mepmunana (ETB) — ofecnieunsaet untepdeiic Mexay LSM u
GSS no MKM-jiMH#K (i CHTHATH3a1lK MexAY Gnokamu BHyTpn ATC). B CSS sMecto ETB na-
XOJIUTCA KOMIUIEKT COeAHHUTENBHOTO TepMunana (JTC).

4. lpuennux monansrozo wabopa nomepa (KRC) — ocylecTBIACT npHeM undp HaGopa Ho-
MEpa, NEPETABAEMBIX TOHATBHEIM CTIOCOGOM.

5. Pezuonaneheili npoyeccop pacuipennozo mooyrsn (EMRP) — o6ecneunBaeT cOriacoBaH-
By paGory LSM. CIyHT cOrMacyiommuM 3BeHOM MEKIY IpoLeccopoM yeTpocrsa DP u peruo-
HanbHBIM nponeccopoM RP.

6. Tecmep aunelinoix yeneti abonenma (SLCT) — NpOBONMT CTaHTapTHEIE HembITaHkA LIC B
LSM.

7. Fenepamop evizbigndzo moxa (REU) — renepipyeT MHIYKTOPREIA BHISBIBHON CHrHaN, ne-
PpenaBaeMblii B aGOHENTCKYHO THHHKO.

8. LIR — mmkponporpamma, paGorasorlias ¢ HugopMaLued, NMOCTYNalowWweii 0T npomeccopa
yerpoiicrea DP.

Pasnuusblie Moy LSM cooGLIaoTcs ApYr ¢ APYTOM N0 ABYM IIMHAM:

— wne EMPRB — 7S KOHTPOS CHIHATIOB,

— wure epemenndzo Kommymamopa TSB — IIA Mepenaun pedeBoit HHPOPMALHE U TOHAT-

HBIX CUTHATIOB.

Mexay SSS u GSS Moxer 611Th 10 32 UKM-TpakTOB, 4TO ONpeenseTcs TpeGoBaHHeM CeTH.

Kpome moaynett LSM, B noacucteMe SSS uMeroTes Apyrie rpynmsl aGOHEHTCKHX MOAyRei
(EMG), ofecnieuuBarolux ¢yHKIHH CIENHATBHOTO 00OPYNOBAHUA, TECTHPOBAHKA AGOHEHTCKHX
JlHHMﬁ, BBOAA-BLIBOAA H T.I.

Annaparsbie CPeACTBA, KOHTPOTHpPYEMble perioHanbHEM nponeccopoM RP, o6beaunsnoTes B
pacmpeHape Moayau (EM). B nepapxun ynpapneHua kaxasiii Monyns LSM pacuennBaeTcs kak
EM. Peruonansunit apoueccop EMRP, pacnonokenssiii 8 EM nnn LSM, xpaHaT u 3amyckaer
TpOrpaMMBl, YIpaBIAoWIe H KOHTPOTHPYIOWHE allNapaTHEIE CPEICTRA.

HeGonbiuue MEKPONPOLECCOPE], HA3HBAEMBbIE npoyeccopamit danrnozo npubopa (DP), pacnio-
JIOKEHB! B PA3THYHLIX ANMIAPATHRX CPEACTBAX; BHITOAHAKOT MPOCTOC CKAHMPOBAHUE 3TOrO I'lpu60'
pa. Camu DP cKaHHDYIOTCS pervoHabHbIM npolieccopom EMRP. DP se MOXkeT npHHUMATh pe-
LIeHNA, @ TOASKO Co0GaeT o paGoTe HiH 0b H3MeHerHAX B paGoTe npubopa B EMRP.

B RSS anst nepenaun curnanos mexay EMRP u CP ncnonssyercs yaaneHHbIi CHrHANbHbIH
Tepmunan (STR), pacnonokennpiii B RSS, u nenTpanbubiit curuanbubii Tepmunan (STC), pacro-
noxeHHbI Ha crauwsn. EMRP coenunsercs ¢ CP no onoMy u3 kananos MKM-nuaun. DtoT Ka-
R HA3BIBACTCA KanaroM cueranusayut (06praH0 16 KUY, Jlns Hafe)KHOCTH KAHAT CHIHATH3AIHH
pesepsupyetca no apyroit HKM-nuuun.

Crpykrypa EMG B nentpansHom aGonerrckom 6i1oke CSS ananornysa EMG B RSS. Tonsko
B CSS STR 1 STC o0beMHeHb B ONMH Y3€T, Ha3blBACMBIH Koneepmom uuimvt RP (RPBC). Kom-
TUIEKT coeaHHMTENBHOTO TepmuHana JTC ucnomssyetes pmecto ETB. Bee kanane UKM-nuunu
MOTYT CITKHTE JUIS IePEAaYH peyeBoil HHGOPMANHH, TaK KaK CHTHANH3ALAA NepesacTes no my-
ne RP-EMRPB,

BRIMONHAA CBOH OCHOBHBIE (YHKIIMH, IOICHCTEMA KOMMYTALIMH aGokeHTOB SSS B3aHMONel-
CTBYET ¢ ApYTHMH NOACHCTeMaMH (pHc. 5.10).
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Puc. 5.10. BaanmoaericTene NOACHCTEMb! SSS ¢ APYTUMU NOACHCTEMaMH

B nocnenux BepcHax cuctemsl AXE-10 HMeIOTCA ApYrHE BO3MOXHOCTH aGOHEHTCKOTO 10C-
Tyna — yepes aGonenTckuit koHueHTparop EAR (Engine Access Ramp). EAR npenctapaser co-
Goit MHTerpaBHYIO mIAThOPMY JOCTYNA s TONOCA H JAHHBIX, 0OECTICUHBAIOUIYIO BOMOKHOCTS
IHPOKOIIONIOCHBIX H Y3KOTIONOCHBIX YCAYT BHYTPH OHOMN CUCTEMEL.

HOIUCICP)KMB&IOTCM ABa BapHaHTa MOAKNIOYEHUA aboHeHTCKOrO KOHUEHTPaTOpa K MECTHBIM
cranimuaM. OxuH BAPHAHT MpearnonaraeT BHyTpeHHHﬁ mﬂepd)eﬁc, CNELHANBHO NpeaHa3HAYCH-
Hblii A1 B3aumoneiictua ¢ cuctemoil AXE-10. JlaHHast KOHGUTYPAUHs NPHMEHAETCS BMECTO
cymecTsylomeil nmozcHcTeMbl aboHeHTckoro gocryna CSS/RSS. Hpyrofi BapHaHT MO3BOIAET
noaxkmoynts EAR K MecTHOI cranumy mo6oro mocTaBiiika, B ToM 4ucie H k AXE-10, no
craupaprHoMy uuTepdedcy V5.2, Ha cropone MectHoii craHumn AXE-10 Tpakth 2 Mout/c
NOAKITIOUAIOTCA uepe3 CTAHNMOHHOE OkoHeuHoe oGopyaosanie ETC Kk CTynmeHH rpynmnoBoro
HCKaRHs.

AGOHEHTCKMI KOHLEHTPATOP MOKET PACIONAraTheA JOKANbHO HHGO GBITh yaaneHHEM, ITo-
CfleﬂHMi;l MOJKET HCHONB30BATLCA AN PA3BUTHA HOBBIX paﬁOHOB, 3aMEHbl MallblX MECTHBIX TEIE-
(OHHEIX CTAHUMH, MOHTAXA MAPATAERLHO C YiiKe CYWECTBYIOIMMH MECTHRIM 3HATOTOBLIM TeNe-
(BOHHBIM CTAHUMAM, DPEAOCTABAECHHS HOBBIX YCAYT, KOTOphIe He CIIOCOGHBI 0GecnednTs yxe cy-
ECTBYIOLIHE MECTHBIE AHATIOTOBLIC Nned)om-me CTaHLMH. nOCKOﬂbe HMEET MECTO IT0JIHAs 10C-
TYMHOCTh MeXTy AGOHEHTCKHMH JIHHUAMHA H KOMMYTHPYIOIIEH CEeTBIO, BEI3OBHL, apecyeMble B
npenenax EAR, HMEIOT BHYTPEHHIOK MapLIPYTH3AUHIO. DTO COKPAILaeT MHTEHCHBHOCTS Tpaduka
H 4HCIO TpeGyeMBbIX KAHANOB K OTOPHOI TeedOHHOM CTaHIHK.

VaaneHHO#H aGOHEHTCKOM CTYMEHH NOCTYIHb KAK QYHKIHH JKCILUTYaTaUMH H TEXHHUECKOro
obcnyxnpanus, TaKk 1 apyrue ¢pyHknun AXE-10. IloaroMy OnmopHas CTaHUHA HIPAET Pollb LeH-
TPANBHOTO MYHKTA SKCILTYATAUMH H TEXHHUECKOro 0GCayKUBAHUA Ui OGWHPHOH 30HE, 06eny-
wuBaemoit EAR. JIA TaKuX 30H MOXHO MPOBOAUTE AANbHEHIIYI0 HEHTPATH3AIMIO, MIOACOSAHHIL
BX K 0fiHOMYy HiM Gomee nenTpaM IKCIUTYaTalMu i TeXHHUECKOTo 00CIyXHBanna. B konneRTpa-
10ope EAR Taxike umelorcs ToKankHEIE NOPTH BBOAA-BBIBOAA.

ABonenTckuii koHuenTpatop EAR MOXET MMeTh cheayiomue HHTepdeics aGoHeHTCKOTO
JAoctyna:

1) ananorobrie aGoHEHTCKHE JIMHUK U aHanorosad Y ATC (ToOM);

2) 6asosblit noctyn ISDN (28 + D);

3) noctyn ISDN ¢ neperuHoit ckopocTsio (308 + DY;
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4) mubposyro YATC ¢ curranuzanueii CAS (2BCK) (TOIT);

§) anagorosyio YATC ¢ curnanusannei no nunefidy nocrosunoro roxa (TopOITy,

6) nunmio ADSL.

AbouenTckuit koHuentparop EAR pkmouaer ciefyoiue HHTepdelickl CTAHUHOHHOTO 10C-
Tyna EAR:

1) nepsrunb undposoit notok E1 (conporusnennem 120 um 75 Om);

2) nutepdeiic V5.1 (2 MGur/c);

3) nutepdeiic V5.2 (nx2 M6ut/c, 2s 1 < 16);

4) munmo SHDSL;

5) cucremy SDH yposua STM-1;

6) cucremy ATM yepes SDH yposus STM-1.

KOHCTpYKTHBHO aBOHEHTCKHE KOHUEHTPaTopsl EAR MOTYT pacronaratkCs Kak B anilapaTHEIX
mkadax, Tak i B KOHTelHepax.

5.4, Cucrema ynpasneuusa APZ

Cucrema ynpasaenus APZ XapaKrepu3yeTcs By XyPOBHEBOH HePapXHIECKON CTPYKTYPOil. Apxu-
TekTypa APZ NOMHOCTBIO ONTHMH3HPOBAHA I 0GpaGOTKM JaHHBIX B PEAIBHOM MaciITaGe Bpe-
MeHu. APZ npencTasngeT co0oit HEpapXHUIECKYIO CHCTEMY YNPAaB/IeHUS PealbHOrO BPEMEHH, CO-
IePRALIYIO NPOUECCOPE TPEX PATHUHBIX THIOB:

— mpoayGnupoBaHHell eHTpaTbHEIR mpoueccop (CP), paborarowmmii B napajiensHO-CHH-
XpOHHOM pesiiMe. CP BEINOMHAET CROXHBIE 321aUH POrPAMMHOTO YIPABICHHA H O6pa-
GOTKH ZAHHBIX (BEIMOTHEHHE POTPaMM, 3aTPY3Ka JaHHEIX U T.IL);

— pacnpelieieHHbIE PETHOHANBHEE Nponeccophl (RP), KOTOpLIE PEWAIOT B OCHOBHOM PyTHH-
Hbl€, MPOCTHIE H/HMN YaCTO NMOBTOPAIONINECA 334a4H, HO Taloke KBamuduuuposarHo ofpa-
GaTHIBAIOT NPOTOKOIBL. CYIIECTBYIOT PANIHYHBIC THIIAI PETHOHANBHEIX POLECCOPOB, OPH-
€HTHPOBAHHEIX HA BEIIONHCHHE PAXTHUHEIX 33/14Y;

~ pacnpesieNeHHbIe nponeccopsi noanepxiu (SP), HenonsayeMbie A yIpapneHna PyHKLUS-
MH BBOZ-BEIBOZA (ENOBEKO-MALIMHHEIE K MAIHHHEIC HHTEPDEHCE, COXPAHEHHE TAHHBIX,
nepeaaya JAHHEIX U T.A.).

Crpykrypa cucremsl APZ riokasana Ha puc. 5.11. Ceass Mesxay CP, RP u SP ofecneunpaetca

npoAYGIMPOBAHKOK BHYTPHIPOLECCOPHON MINHOK CBA3M — LIMHOM PETHOHATBHOIO Tipoleccopa
(RPB). Hpoueccopst noaaepxkit SP coeaunsrorcs wuHoii BHyTpenneii cpasy (ICB).

CP-A cP-B

RPB

111 11 |

Lol Ol L] [

[ APT J aaoéa‘:?;‘:ﬁ;?;;uo 1

Puc. 5.11. CrpykTypa cuctemit ynpasnenua APZ




>
>

<<[image: image123.png]UMOPOBAS KOMMYTALIMOHHAA CUCTEMA AXE-10 123

54.1. Noacucrembl APZ

ToxcnereMel APZ MOXHO TIONPASNETATE Ha NOACUCTEMBI YNIPABNEHUA U TIOICHCTEMBI BBOJA-BbI-
BOA.

ToacucTeMsl ynpaBnesns:

1) CPS — nodcucmema yenmpanshozo npoyeccopa sknodaer CP u sanonsaer gpynxunu oG-
paﬁO‘l‘K“ BBICOKOr0O YpOBHA, KOHTPOJISI MPOFpaMM H yNpPaBICHH NaHHBIMH. HadalbHas 3arpyska,
3aMYCK CHCTEMBI H T.11.;

2) MAS — nodcucmema mexnueckozo obeayxcusarnus xoutponupyet paboty CP u B ciyuae
BO3HHKHOBCHHA HECHCNPABHOCTH IPHHHMAET COOTBETCTBYIOILIE MEPBI;

3) RPS — nodcucmema pezuonarbheix npoteccopos conepxur RP, pasrpyxaiomue CP ot
BBLIMOHEHHA YACTO MOBTOPAIOILUXCA 337124,

4) DBS — nodcucmema ynpaenenus 6asoii Oannwix ofecriednpaet paGoTy CHCTEMEL HOLype~
JALMOHHO#H Ga3el MAHHEIX ¢ PACLIHPEHHAMH, NIO3BO/IAIOIIMMH BBIIOHUTH TpeGoBarms k pabore B
peansHOM MacIuTabe BPEMEHH.

HoacucTeMe! BBOAA-BEIBOAA:

1) SPS — nodcucmena npoyeccopa noddeprcku cOpEpKUT SP, HEOGXOIMMEIE JUIT BBOAA-BEI-
BOJI3 H BRINOJIHEHHA YNPABIAOMUX Npuioxerni. SPS ofecnenuBaet wia onepauuonHo# cHCTe-
Mbl TEXHHUECKOE OGC/TYKMBAHHE 2BAPHIHBIX CHTHAIIOB, BHYTPEHHIOK CBA3E H (QYHKIMH Habmo-
Zerus 3a SP;

2) MCS — nodcucmema céa3u 4erosek—Mawuna 0GeCe HBacT IHATOT MeKIY paGoauMm mep-
COHANOM M CHCTEMO#, HCIIONE3YA 1A STOTO GyKBEHHO-UMPPOBEIC TEPMHUHAIILI H NAHETH aBapHi-
HBIX CHTHAJIOB;

3) FMS —~ nodcucmema ynpasnenus aiinamy YNpaplseT 3aNOMUHAIOIMME YCTPOHCTBAMH.
FMS xpanuT Bce (aiinel HA MATHHTHBIX JIEHTAX, XECTKHX JHCKAX, ONITHYECKHX MIH THOKUX AMC-
Kax;

4) DCS — nodcucmema nepedayu danHblx 0GeCTIEYNBACT CTAHAAPTHYIO NEPeNady NAHHEIX,
HCNONBAYs Takue HHTepdelickl, xak G.703, G.704, V.24/V.28, V.35, V.11(V.36) n npoTokomsr:
X.25, FTAM, Ericsson MTP. Cioza BkitoyeHa H nepesiaya daitnoe, nonyueHnsx or FMS;

5) OCS — nodcucmema omrpuimoii ceasu ofecnieunsaeT co0MONeHAC CTAHAAPTA Tepenadn
IAHHBIX MEXIY NpHIOKeHUAMH AXE-10 1 BHEWHHMH KOMMNBIOTEPHBIMH cucTemaMu. OCS nox-
nepxuBaeT crek npotokonos TCP/IP i nurepdeiic Ethernet.

JNanee paccMOTPEHB HEKOTOPRIE MOACHCTEME CHCTEMB APZ,

54.2. MoacucTeMa UyeKxTpanbHOro npoueccopa CPS

TloxcueTeMa uenTpaikHore npoueccopa CPS — nentpanbheii 6nox ynpapinenys cucremn AXE-10.
CPS COCTOMT M3 IEHTPAIBHEIX POLECCOPOB K NPOTPAMMHOFO 00ECHEYeHNs EeHTPATBHOH onepa-
uHoHHOH cHeTeMbi. IIporpammuoe ofecriedesime CPS B3auMoaeHCTBYET €O Beeil OCTANBHOH CHC-
Temoli AXE-10 nocpencTeom o6Mena cHrHanamMu nporpammuoro obecneyenns. CPS npenocrar-
NRET CReAyIOHe BaXHEHKE QYHKInM:

— MOHHMTODHHT 3a/JAHHA;

- HaYANbHAR 3Arpy3Ka H ABTOMATHYECKAS NIEPE3ArpyIka;

— nepecTpoika paiina TaHHBIX;

— KOPPEKTHPOBKA M TECTHPOBAHHE HPOIPAMM;

- DOYYEHHE JAHHBIX, HEOGXOMMMBIX GIIOKAM EHTPATH3OBAHHOIO MPOrPpaMMHOTO obecreye-

HUA;
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— pacTIpee/Ienue, HIMEHEHNE W OPTaHK3ALMA OGNACTel NaMATH (IIPOrPaMMHAs NaMATH, Ma-
MATb JaHHEIX, TaMATB CCELIOK) TIPH AOCABNEHHN HOBBIX (YHKINI, & TAKKE TIPH MOAUGHLA-

POBAHUH H YIAICHHH CTaphIX;

— ofMen curHanamy, 00¢CTeYHBAIOIIHMY CBA3h MEXIY OIOKaMH OporpaMMEOro obecrede-

HBA.

CTpyKTypa 1 NOAKHOYEHHE CHCTeMBI ynipagnenus APZ nokasane! Ha puc. 5.12.

T
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Pwuc. 5,12, CucTema ynpasrenns APZ 8 MECTHON TerneoHHON CTaHLUn

B nocneannx Bepcuax AXE-10 LeHTpanbHEI! Ipolleccop MpeAcTaBieH B BapuaHTax: APZ
212 20, APZ 212 25 n APZ 212 30, APZ 212 33, k0TOpbl¢ SABMAIOTCA B3AHMHO COBMECTHMBIMH,
UTO [03BOIAET JISTKO OCYLIECTBAATE OGHOBICHNS M 3aMEHEI Ge3 BO3JCHCTBHA Ha OCTATLHBIE CO-
CTaBHBIE YACTH CHCTEMBIL Pasinumbie BapranTst APZ mpennaralor ofHH H T€ ke GyHKUHOHATb-
HBIC CPEACTBA, T.€. NONACPKKY PAUMOHATBHOTO CO3ZAHMA (POrPAMMHOLO OGECTICUYEHHS, HH3KO-

YPOBHEBOE BOCCTAHOBICHHUE H T.1T.

B tabn. 5.1 NpUBEICHE OCHOBHBIE XAPAKTEPHCTHKH CHCTEMb APZ

TaGnnua 5.1. OCHOBHbIE XapakTepuCTUii cUCTeMbl APZ

THI npoueccopa

X:
ApalTepneTIEl APZ21220 | APZ21225 | APZ21230

OTHOCHTENBHAT EMKOCTh 0GpaGOTKH Tpadmia N 5 ods
(5 cpatenyH o tpagukom APZ 211 11 = 1)
EmxocTs namaTa, Mcrion
PS — namats nporpaMm PS-64 PS-64 PS-126
DS — naMaTh JaHHBIX DS-1532 DS-252 DS-4096
MakcHMaUIBHOE YHEIO GYHKIHOHATBHBIX GIIOKOB, IUT. 2599 2599 2599
Sepronorpedneane, B 600 75 400




>
>

<<[image: image125.png]UMSPOBAA KOMMYTALIMOHHAA CUCTEMA AXE-10 125

Okonugrue matn. 5.1

Tan nponeccopa

X
ApAITepReTRI APZ21220 | APZ21225 | APZ21230
EmkocTh azpecanyn 3aanceii ganibix CP, Mcnos 1 1 1
MakcnmMansHoe 9HCI0 PErHOHANBHBIX 1024 1024 1024

NpOUECCOpOB, 1T,

G.703 64 xbur/c | G.703 64 xburt/c | G.703 64 kGur/c
G.703, G704 G.703, G704 G.703, G704

2 Mo6ut/c 2 Méut/c 2 Mobut/c
V.24/V.28 V.24/V.28 V.24/v.28
10 57,6 xGut/c | mo57.6 xbutic | xo 57,6 xGuric
Hrrepdefics Bpoga-sbIBOLA V35 v3s v
o 256 k6ur/c | no 256 kGut/c | mo 256 kbut/c
V.24/V.10 V.24/V.10, V.24/V.10,

V.11(V.36) V.11(V.36) V.11(V.36)
202Méut/c | mo2Méutic | mo2Méut/c
Ethernet Ethernet Ethernet
IEE 802.3 IEE 802.3 IEE 802.3

Hameme napannensrodi (RPB) win nocneaosa-
Tonbioik (RPB-S) mHHSI persoHamsREIX mponecco- | RPBuRPB-S | RPBnRPB-S | RPBuRPB-S

poB

Kaxcantit CP cofiep:kuT JiBa 610K Mpolieccopa, COSNHHEHHBIX MEXMPOIIECCOPHEIMH CBABAMH.
Kaxptetit 610K coNSPXHT MaMsATh BPorpaMm (PS), MaMATh AaHHBIX H ceblnoK (DRS), 6ok nponec-
copa komana (IPU), Gnok nponeccopa curHanusam (SPU), o6paGoTunk peruoHaIbHOTO Npo-
ueccopa (RPH). O6cnyxuanne CP nponssoantes GrokaMu TexHHYeckoro obenyskupanus MAU.
CrpykTypHan cxema noacuctemsl APZ 212 20 npuseaeHa Ha puc. 5.13.

OTKRP OTKRP
— b
RPH RPH
SPU SPU
1PY {waut Py
DR$ PS DRS PS
CP-A CPB

Puc. 5.13. Bnok-cxeMa NOACUCTEMb YNPABIEHUs
APZ 21220
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5.4.3. MoACHCTEMa PerMOHaNLHLIX NPOLECCOPOB

MoackcTeMa pernoranbHeIx npoteccopos (RPS), HemonbayeTes MPEHMYIECTREHHO 1A Pasrpys-
Ki LUEHTpanbHOro npoueccopa CP oT peleHns pocTsIX, PYTHHHEIX, YACTO BRINOIHACMEIX 3aa4,
NOTPeGHOCT B KOTOPBIX OTpeaesieTca paGoToil CHCTEMEI B peaiibioM MacmTabe BpeMern. RPS
ApeayCMaTpUBACT TakHe GYHKUNH, Kak:

— 0BpaboTka CKAHHPOBAHIS, TECTHPOBAHHA H ONEPALIH ¢ GIOKaMH aNapaTHOro 00eCIeYeRus;

- ofMeH curnanamu ¢ CP;

— BHIMOJIHEHHE 3a/124, 3aKa3sBaeMbIX CP;

— KOHTPOIb H YNIpaBeHHe paboToi perHOHABHOTO NPOLEccopa;

— BBIMONHEHHE HENPEPHIBHOTO MPOGHIAKTHIECKOTO TECTHPOBAHHS aNMapaTHOTO obecneve-

HUSL PETHOHATILHBIX IPOLECCOPOB;

— 3afaun 06pabOTKH MPOTOKONOB,

YHCNO PETHOHATEHEIX IPOLIECCOPOB ONPEENACTCE PA3MEPAMK CTAHLIHH.

B noacuctemy RPS BXOZAT HECKONLKO THIIOB PETHOHATBHBIX NIPOLIECCOPOB:

1) RP — pezronansneiii npoyeccop cmandapmubiii;

2) RPD — yughposoil pe2uonansibiii npoyeccop HMEET EMKOCTb, GONBIIYFO YeM CTAHAAPTHLIA
RP. Hcnons3yercs Ama oGpaGoTkH GOMBIIHX KOMIUIEKCHBIX MporpaMM. JInst olTHMH3AIHHE eMKO-
cti CP uacTh ero GpyHKUHI MoskeT GhiTh nepenoxena Ha RPD;

3) RPBC — KoW8eptop wiiHbl pecuonansnozo npoyeccopa copMeaet pyukuun STC i STR
B UGHTpansHOM abOHEHTCKOM G10Ke;

4) RPA — konsepmop wutvt RP. 10 nHTepdeiic mexay wHHoi RPB 1 npoueccopom noa-
aepxkH (SP). Bxoaut B rpynny BBona/BeIsoaa;

5) EMRP — pezuonanvhbili npoyeccop pacuupennozo mooyns. 310 RP ansa noacknereMs
SSS. KoHTPONHPYET HECKOIBKO TPOUECCOPOB AAHHOTO YCTpoicTBa (DP), KOTOpPbIE BBINONHAIT
TeKyliee CKAHHPOBAHHE ANIAPATHBIX CPEICTB;

6) EMRPD — yughposoii peerionanshuiil npoyeccop pactuupennozo modyas. Hmeer eMKrocTs,
Gompryio, uem EMRP. [pennasnaten mns BEINOSHEHHS GOMBIIMX KOMILIEKCHRIX mporpamu. Hc-
none3yerca B SSS. Homxniouaercs k muse EMRP. AnnapatHeie cpecTsa, KOTOPbI€ KOHTPOIMPY-
€T JaHHbIi IPOLIECCOD, OKITIOYAKTCA K IIHHE STOO MPOLECcopa;

T)STC — yenmpansnsiti cuchansrvii mepmurnan. Cnyxur tepmunanoM Mexay CP H KoH-
TPOABHON SMHMEH CHrHANH3auyH Ha cTannuu. Cosmectsoe ucmompsopanue STC, yaanenuoro
CHrHanbHOro TepMunana (STR) ¥ TMHAM CHTHANM3ALMH ASNAET BOSMOXHBIM MPAMYIO paGoTy Me-
xay CP u EMRP (anGo EMRPD B RSS). STR cnyxut Tepmunanom mexmy EMRP u aroit ke
KOHTPOJIbHOH NMHHUEH curnann3auuu B RSS.

Amnmnaparupie cpeacrsa AXE-10 kommonyrotes B pacmupennsie Monyau (EM). Kaxcawiit mo-
ayns EM uupnsinyansHo ckaHupyercs RP. Moayne EM, BRITIOHaIOUBH HECKONEKO AMMApaTHRIX
Y37I0B, SBIAETCA CAMEIM MANCHEKHM KOHTPOIUPYOWHAM y3noM. it EM pasiHYHEIX THIOB HeoG-
XOAHMbI Pa3THYHBIE THITE PETHOHANBHBIX TPOLECCOPOB.

Mapa RP ofcayxusaeT fo 16 Moxyneii EM. Kaxasiii u3 51ux RP 06c/1y:kuBaeT nonosuny
nozkmoyeHHsx EM. B cyuae HemcnipaBrocTH ouH RP obcnyxuBaer Bce Moaymi EM.,

Bce pernonanbhele mpoueccopsl moaxmouatorcs k CP uepes ay6nupopadnyilo mmey RP
(RPB). Kaxcaaa muna Moxer obcnyxusare 32 RP. RP MOryT Taioke HOACOSANHATECS K IITHHE pe-
FHOHANBROro mpoueccopa aGouentciix moayneii EMRPB. B nocnenHeM ciyyae perHoHambHbIR
APOLECCOp MOKET GBITb BLIHOCHEIM, [IpH 5TOM KOHTpO/MIEp LIHHBI PErHOHATLHOTO MPONECCOpa
(RPBC) pasaenserca na uentpasueiit (STC) u BrinocHoi (STR) TepMuHansi, KoTopsle 0GbIMHO
COEMMHAIOTCA KaHaIOM CHrHaIH3auuyu 64 x6ut/c. Ioainiodenne pasiHYHEIX THNOB PETHOHAMb-
HBIX Mpoueccopos noacucteMsl RPS mokasauo Ha puc. 5.14.
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54.4. TMopcuctema BCnoMoraTenbHbIxX

npoueccopos

Toncucrema BemoMOTaTeNMbHBIX Ipotieccopos (SPS) ceasaHa ¢ GyHKIMAMM BBONA-BEIBOAR AXE-10

H 00ecrednBaeT HX BLUTOAHCHMUE.

SPS cocront u3 mpyx wiu Gonee BCOMOTA-
TEMBHBIX TIpolleccopoB (SP), mpennasHaweHHBIX
W BHTErpatMH GYHKIMH TOANCPKKH SKCTUTYa-
Tauny (puc. 5.15). B HX OCHOBE — CTAHAAPTHBIA
32-GuroBeili mpoueccop ¢ wactorol 25 MI'n u
OCHOBHOH MamAThIo B 32 MGaiira. TiraBHas oco-
GennocTh cHeTeMbt BROJa-BbiBoaa AXE-10 — ee
CETEBAA OPHEHTALMA, T.€. B3aMMHaR CBA3b C CHO-
Temamu  ofecrnieuenns axciyataimnn (OSS) n
APYTHMI CHCTEMaMH YTIPaBIEHHS.

HKectkue mucKkH 06IeryaoT CO3NAHHE pe-
3CPBHBIX KONMHHA CHCTEMBI M AHUCTAHUHORHOE
YTIpaBleHHE pa3H006p33HHMH HOKOJIICHHUAMH
CHCTEMBI, OHH TAKXE YYAaCTBYIOT B IOJHOCTBIO
ABTOMATH3NHPOBAHHOH 0GpafoTke pesepsuposa-
HHA KAHANOB CBA3H.

Honcuctema SPS Brniouaer nporpaMMHOE
ofiecnevente SP, a Takxe nporpaMMHoe ofecne-
venve, xpansmeecs B CP u B SP. Cpen dynk-
unii, BeINoHAEMBbIX SPS, cnenyomue:

AXEN|eHTpanbHeih poLeccop

s Npouecoops! noanepwkm

KaHank) AaHHbiX

Dlucrinedt aapuikuix curHanos
TepMUHaE), RPUHTEPLL
MWecTkve guckid

MarkuThas nenTa

TuGkne h onTULeckue anckU

BOO00 T

Puc. 5.15. MogynbHO8 NOCTPOEHWE CUCTEMBE
BBOAA-BblBOAA AXE-10
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— HCTIONHHTENBHBIE IPOTPAMMBI, YNIPAB/IOLIKE HCTIONHEHHEM NPOrpaMMHOro obecniedenns SP;

— 3arpy3ka HHOPMALMH ¢ BHEIUHUX HOCHTENEH;

— CHCTEMa CeTeBOH CBA3N MEKTY y3namH U cersio SP;

— cpaze CP-SP, Gasupyolascea Ha MOETH OTKpITON B3anMocBs3k cucteM (OSI);

— QyHKUMK TEXHUYECKOTO OGCITyXHBAHHA ceTH SP H ajanTepa IMHE PETHOHANBLHOTO TPoO-

ueccopa (RPA);

— (YHKUHOHATHHBIC H3MEHEHUS H OPraHK3aliHs IPOrpaMMHoro obecriedenns SP.

Jlns yBenuuenua MOMHOCTH 00paboTku SP Moryt ofbeanHATECA B TPYMME: BCIOMOrATEb-
HbIX npoueccopos (SPG). MunnManbhaa kondurypauus SPG coctout u3 apyx SP. Makcumans-
Had CHCTeMHAas KOHHUTYpanusa Bknrovaet Yetbipe SPG ¢ apymsa SP kaxaad, T.6. Beero BoceMs SP.

Cncrema BBOLA-BHIBOMIA — 0BWMA pecype Teneponnoit cranumn AXE-10. SP crocoGen 06-
pabaTbiBaTh MOMHBIN CAEKTP MPUIOKEKHH OT TeX, KOTOPhIE XaPAKTEPH3IYIOTCH HU3KHMH TpebGoBa-
HHUAMH K €MKOCTH, A0 Hpﬂ![O)KeHlflﬁ c Kpﬁ.ﬁﬂe BRICOKHMH 'rpeﬁonauuumn K €MKOCTH, ITOAAEPKUBAA
BBICOKYH HAIEKHOCTD.

OcHoBusle hyHKUHY BBO/A-BBIBO/IA:

— MOMEPHKKA YENOBEKO-MALIHHHEIX (BYHKIIHH, KOTOPEIE HCMOMB3YIOT Takoe MepHpepHiiHoe

06OpY#OBAHHE, KAK MEPCOHATLHBIE KOMILIOTEPI, TEPMHHATBHOE 0GOPYI0BAHHE H IPHHTEPDI;
— MEPeHOC AAHHBIX Ha 3AMOMHHAIOLIME YCTPOHCTBA (KECTKHE M THGKHe TUCKH, MArHHTHBIE
JIEHTbI, ONTHYECKHE ANCKN) H OT HHX;

— COTPAKEHHE ¢ HUIKECTOALLHMH CHCTEMaMH 00ECHIEYEHH C UCTIONB30BAHIEM KaHAIOB CBA3N
H MOZIEMOB;

— YNpaB/IeHHE MO/ICOSKHEHHBIMH TIOPTAMH TIEPENAYA JAHHBIM NOCPENCTBOM SP.

5.5. MNporpammHoe obecneyeHue cMCTeMbl

Oprannsauns nporpaMMBoro obecnieyetina cicrempl AXE-10 riaBHsIM 06pa3oM onpenenexa op-
raH3auuel IporpaMMHoro ofecreueHna B OACHCTEME LIEHTPANbHOFO npoueceopa CPS, skecTro
Gazupyloulelica Ha ABYX OCHOBHEIX 2/IEMEHTAX: IIPOrPAMMHOM CTPYKTYpe (PYHKLHMOHANBHOTO 610~
Ka 1 MPUHIHIIC aAPECAUHH.

Kak yske 0TMeuanocs, yHKIHOHANbHbIE GI0KH COCTOAT U3 GYHKUMOHANBHBIX MOXYNEH.

MonyaH IEHTPATRHOTO, PETHOHATBHOTO, H BCIOMOTaTeNbHOro [10 XpaHATCs B USHTPATLHOM
npoueccope (CP), peruonansrbix mpoueccopax (RP) u B npoueccopax nopnepsxxu (SP) coorser-
crBerno. B momymu 1O dyHKumoHansaoro 610ka BXOAAT 0GIacTH IporpaMM U arHbIX. IIpo-
rpaMMHas 06/1aCTh CONEPXHT KOMAHIEI BHITIOMHEHMA chennduueckux 3agay. Hanpumep, mockul-
Ki B ApYroil hyHKIHOHATBHBIN 610K CHIHAA IPOrPAMMHOTO 00CCIICUEHHA, COOSPKALIETO 3aRPOC
06 aHaTH3e NPUHATOro aGOHEHTCKOro HoMepa. OGIACTh JAHHEIX HMEET, HAPHMED, CTAHLIMOHHHIE
u aGOHEHTCKHE JaHHBIE.

DYHKUMOHATLHbIE 610K MOXET OOPAIIATECA K COGCTBEHHBIM OBNACTAM IPOrPAMM H JIaHHEIX.
Korna paGota TpeGyeT B3anMOAEHCTBUA HECKONBKHX (YHKUHOHANBHEIX GNOKOB, IOCTYN K IpO-
CPAMMHBIM 0GACTAM OPYrHX (QYHKIHOHANLHEIX GIOKOB MOKET OCYIECTBAATECA TOJBKO € 1O~
MOIUBIO CTAHAAPTH3OBAHHEIX CHIHAOB [TO.

LieHTpanbHoe NporpamMmHoe obecnedeHne

Moaynu USHTPANBHOTS NPOrPAMMHOTO ofecrieueHus Xpanstes B nocucteMe CPS. Dru mo-
JlyNH YIPaBIAIOTCA CAMOCTOATENBHO KaK ¢ TOUKH 3PSHUA YNPABIICHHA, TAK H C TOYKH 3PEHHA IKC-
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nnyatatun. JIOPMYECKHE YacTH MOAYNEH LCHTPAILHOTO IPOrPAMMEOTO 0GECTICICHHA XPAHATCS B
Pa3HBIX 3aMOMUHAIONIAX yeTpoiicTBax (3Y), BXoaamux B coctas noacHcTems CPS.

TIporpaMMHBIit koa xpanutcs B 3V nporpamm (PS), nauasie — B 3Y parubx (DS), Torna Kak
cipapoyroe 3Y (RS) coneprur unpopmanmio, HeoGXOMHMYIO LI afpecallii NPOrpaMM M JaH-
HBIX K&KA0r0 PyHKUHOHANBHOre Gnoka. JlanHble, XpaHALMecs B KaKaoM w3 3Y, mocTynHe obe-
HM CTOPOHAM LISHTPaIbHOro npoueccopa — CP-A u CP-B.

OnepaupnonHasi CHCTEMa AONb3YeTcA AByMs TaGnmuamu 3Y RS, B TOM 4scie CpaBoyHOI
Tabnuuedt n TaGaHueH 6a30BBIX AAPECOB I ONPeNeeHUs aGCONIOTHOTO aIpeca POrpaMMbl pH-
eMBOro (yHKUHMOHANBHOTO Gi10Ka M 06acTH JanHex. Cnipasounce 3V (RS) copepamT cripaoy-
Hble afipeca I JOCTyna K nporpammaM B 3Y PS i gaunsiM 3 3V DS Ha OCHOBaHHH €AMHCTBEH-
HOTO HOMepa GYHKUMOHANbHOTO B10Ka (pHe, 5.16).

PS RS DS
FB3 Crpascanas
Tabnvua
FB2 FB82
FB1 FB1
Crpasonan
PA Tabnuua DA

Cripasourit,
nporpamHeA  —
curvan

Puc. 5.16. OnepaunoHHan cuctema AXE-10

3V nporpamu (PS) cogepkuT BCE MAlIMHHEIE HHCTPYKINH, 00pasylOLMe MPOrPaMMBl, KOTO-
phie ynpapnsioT paboToit cucTeMbl,

3V nanubix (DS) BKIIOUACT EPEMEHHEIE (KATETOPHY a00REHTOB, HHPOPMALIHA B CBAM ¢ 1A~
HOM MApUIPYTH3ALHH ¥ T.1L.). Takie JaHHBIE AMEIOT HOCTOAHAYIO WM BPEMEHHYIO HEdOPMAIHio,
HeobxomuMy 0 11 06PaGOTKH BEI20BA HIH (YHKIMH AAAFHOCTHKHA.

PeruoHanenoe MO

Mony/H perHoHanbHOTO HPOTPAMMHOTO OGECIICYSHHIA XPaHATC B NONCHCTEME PETHOHANB-
HbIX npoueccopoB RPS. O1i Modymi BKAOYAeTCA 10 rpadHKy BEIIOIHEHHA OCHOBHOMR LPOTPaM-
MBI H/IN 10 KOMAHAE OT UEHTpanbioro npoueccopa. Kaupii peronanbHelil NporpaMMHbIH Mo-
Zylb PHHAIEKUT ONPeeNIeHHOMY QYHKLMOHANBHOMY GI0KY M HMeeT CCTYIl TOJbKO K amna-
PATHOMY MOAYIIIO, 3aKPEILICHHOMY 38 JAHHBIM QYHKIMOHATBHEIM GI0KOM.

BcnomorarensHoe nporpamMmmuoe obecnevenne

Moayn# BCnOMOraTeThHOTO NPOrPAMMHOTO OGECIIEUEHHA XPAHATCS B IOICHCTEME BCIIOMOTa-
TenbHeBIX Opoleccopos SPS. Kaupiii MoAyIE NOApa3IAENseTes Ha ONpPe/IeNIeHHOe YHCNO NPOLISC-
OB co cBoell 0BnacTbi0 JaHHBIX Kasuplil. [Iponece MokeT ofpamaTees TONEKO K cOGCTBEHHON
067acTH NaHHBIX H K 06meil 061acTH AAHHBIX €IMHUIGE BCIIOMOTATEbHOTO POrPaMMHOTO 0bec-
niesenua. Iporieccop moamepixki SP MOXKET OCYIIECTBIATE CBA3E C IPYTHM Ipoiieccopor SP mo-
CpE/ICTBOM CHTHAIOB NPOTPaMMHOTO ofecnieuenna. OnepaloHHas cHcTeMa SP onpenenser, pac-
TIONOXEH M AJIPECY€EMBII NPOLIECC B TOM e WIIH B APYToM SP.

5—1693
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CranaapTH3HpOBaHHbH MeTOZ 0OMeHa curhanamu B cucteMe AXE-10 mossonser mpousso-
AUTb MOIMGHKAUNH, YTO HE CKA3BIBACTCA Ha PAGOTE OCTANBHON 4aCTH CHCTEMSI, OIHOBPEMEHHO
obecrieanBas THOKOCTL B OPraHH3AMAK MOZYNEH 113 LIHPOKOTO CMIEKTPA IPHMEHEHHA.

HHEIMH cnopaMH, Kaxayw cucremy AXE-10 MOXHO ONHCATh KaK COMETAHHE MOACHCTEM A
COOTBETCTBYIOMMX (YHKUNOHATBLHMX GIOKOR, ACOOXOMMMEIX [ COOTEETCTBYIOUIErD MpHMeHe-
HHA,

5.6. lMpouecc ycTraHOBNEHUsI BHYTPUCTAHLMOHHOTO
coeAuHeHUn

B yCTanHOBIEHHH COBAMHEHHA YYACTBYIOT KaK ANTNAPATHBIC, TAK W MPOTPRMMHBIE CPENCTBA CHCTE-
mbl AXE-10 (puc. 5.17).

$8S

EMG,
()

oW Tnrus UKM

EMRP

EMG,
LSM

GSS

TSW

e Jnama UKM
&
EMRP |F

RPBC RPBC

Puc. 5.17. CxeMa B3aUMOAEHCTBUA YCTPOMCTB B Npouecce 06paboTku
BHYTPMCTAHUMOHHOTO BLI30BA B cUcTemMe AXE-10



>
>

<<[image: image131.png]LMOPOBAA KOMMYTAUWOHHAR CUCTEMA AXE-10 13

Ob6xapyxeHne BbI30Ba, Bbinauya curHana «OTaeT CTaHuMn»

Tipu cHaTHH a6OHEHTOM TPYGKH IPOHCXOANT 3aMblkaHue iuleiida AJl, 4To IPHBOANT K H3ME-
HEHHIO COCTOAHHSA TouKH ckannposaHus (TC) B aGonentcxom kommiexre LIC noxcucrems SSS.
Tponeccop ycrpolicrea DP, obuapykus, YT0 aGOHEHT MOAHAT TPyOKY, OCYLWIECTBIACT ABOHHOS
ckannposanue AJL: TeCTHpYeT ee Ba Ciiyuail aBapHH 1, eciH BCE B MOPAIKE, BHIOHAET KOHTPONb
aboneHTcKOro welida (MOATBEPAIALT, YTO Mponsowno sanstie AJT). DP nockutaer uedopma-
10 0 THHEHHOM HOMEPEe M XapakTepe MIMEHeHHA CocToaHMa TC B pervoHalTbHbiA npolieccop
EMRP, koTopbiif npeobpasyet kudopmaLio B opMy, yaoGRYI0 1 LEHTPasbHOTo IpoLeccopa
CP, u nepexaet ee B 06a npoueccopa CP no iuxam RPB.

CP ananu3upyet nepeAanHyio HHGOpMAIMio H BenaeT koManay B DP Gioka TSW na npo-
wioueHne curuana «Oteer cranumi» (OC) o1 KRC B ctopony AJl (chrxanbHslit nyte ot CP B
SSS cremyroumis: CP-RPB-RPBC-EMRPB-EMRP-DP).

Mpuem uudp Homepa

Kax Toneko a00HEHT NMOMY4HT TOHaNbHHI cHrHal «OC», OH MOXET NPUCTYITHTB K HaGopy
Homepa abouenta b. HaGunpaemsie nudprr GyayT npuHIMATLCS Npy:

) MMITyAbcHOM Habope — uHdopMallua uepes Touky ckanupoBanua TC kommuiexta LIC no-
crynaet B CP o cxeme: DP-EMRP-EMRPB-RPBC-RPB-CP;

6) TonanbHoM HaGope HoMepa — o komanze u3 CP k AJT noaxmouaerca Yepes KOMMYTaTop
TSW npremeuk yacrotHOro HaGopa DTMF, Haxoasmwiics B 6noxe KRC. Pacmudposannre
ABYX4acTOTHbIE KoMOMHALMH LM(p HoMepa gepes npoueccop DP Gnoka KRC nepenatorcs B
EMPR u nanee g CP.

Tpu nosyuenun neproit undps Homepa CP BEIIaCT KOMaHAY B SSS Ha NpeKpalleHue CUrHa-
na «OC»,

AHanus HoMepa, Nocbinka curianoB «fockinka BobizoBa»
1 «<KOHTPONb NOChINkKU BbI30Ba»

Ananns HabpasHoro Homepa abonenta B Bemonsasier CP. B caydae BHYTPHCTARIMOHHOTO CO-
enunenns m ceoGomnoctu aGonenta B, CP washavaer pasroBopHme xaHansl Mexay EMG, u
EMG; noacncremnt SSS i noicueteMoli GSS H nonaer XOMaHIy Ha HX IPOKIIOYEHHE B IOACHC-
Teme GSS. CP BblaeT KOMaHIE! B periioHATLHBIT nporeccop EMRP monymst EMGg s Brmode-
una pene «[lockuika Bri3oRa» B LIC B cTopoRy aGonenta B M ma moaxnouenue curnana «Kon-
TpONL MOCKIIKH BEIZ0Ba» 13 Ginoka KRCy B cTopony aGonenta A uz Mosyns EMGg o pasrosop-
homy Kanainy: KRCg-TSW5—JTCg-GSS—ITC,~TSW 1—LICA-AJL,.

Oreer aBoHeHTa, pasrosop

Tpu cuatun abokentoM B Tpy6ku, n3menserca cocrosne TC B LIC aGouenta B, undopma-
nus 06 3ToM nepeaaerca 8 CP (ananoruuno 5.6.1). IMoxyuns 51y undopmaumio, CP BeaaeT Ko-
manap 8 Monyiae EMGs Ha seikmouenne curnanos «[fockiixa BezoBa» n «Kontpones nockumkn
BEI30BA> H IPOKIIONEHHE B ToacHCTeMax SSS i GSS pasrosopHoro Tpakra. Haunnaerca rapudu-
Kala COETHHEHUA.

Ov6oi aGoneHTa A v BbigaYya curnana «3ansaTo» aboHeHTy B

Tlp ot6oe aGonenta A CP BRIZaer KOMaHAY Ha pa3spylleHHe pasroBopHoro Tpakta B EMG, u
GSS, a Takxke na BIUHOYeHHE 3yMMepa «3anaTo» 3 KRCg B 6noxe EMGg uepes TSW 1 LIC.

5
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5.7. KoHCTpyKTMB cUCTEMbI

KoHuenmuus GyHKUHOHANLHOI MOAYTIBHOCTH BHECEHA Y B GU3MUECKOE YCTPOHCTBO 000pPyIOBAHUS
AXE-10. AnnapatHoe oGecnedernne AXE-10 oGpasyercs MarasuHaMH, IpeACTaBIAIOWUMH CO0OH
MEXAHHYECKHE KaPKACHl, B KOTOPHIX PAasMEIIAIOTCA MEUaTHbIE INIAThI HIH HX Y3/Ibl. MarasHHbl yc-
TAHABIHBAIOTCA HA MONKAX ANMAPATHBIX WIKA)OB W COEMHAIOTCK C APYTHMH MArasHaMH ocpel-
CTBOM cOeAMHHTENBHBIX KaGemeif. [T0CKONbKY KaXJad KOMIIOHEHTA AMMAPaTHOro ofecTedeHuA
PACCMATPHBACTCA B KAYECTBE MOZYIA, KOMIIOHEHTH! MOTYT 100aB/IATHLCA, MOAUQUIHPOBATECS HIH
H3bIMaTheA Ge3 npepbisanis ocymectsasemoli AXE-10 o6pabotku.

3TOT MOAY/bHBIH MOAXOA K KOMIOHOBKE 06OPY/OBAHHA COKPALIAET BPEMA H PACXOEI, CBA-
3aHHBIE C 10GaBICHHEM HOBOTO NMPOrPAMMHOTO HIH ANNAPATHOTO OGECIEYEHHA HIM NPOCTO C
HX HapaumsarueM. [IoaGop koHGHIypaUHU CTAHUHK NPOCTOM, HECMOTPSA Ha Pa3Mepsl H ILTAHH-
POBKY KOMMYTALIHOHHOTO 3ana. AMNNapaTHbe CPeacTBa BHIGMpAIOTCS ANIS KaXHOH OTAETbHON
cTaHuuAn. JIna kaxaod TenedpoHHON CTAHLMH Bee 0GopynoBaHie aJaNTHUPYETCS K ee cnelmbu-
HECKHM HYXKAM, MO3BOMAT HCTIONB30BATH NIOMEWEHNE HAMTYHIHM 00pasom. Kabemn, coeau-
HSAIOWHE NOIKH, MOCYT MPOKIAABIBATECA N0 NOTOJKY HIM NOA (IONIOM C HCHOIb30BAHHEM
dansmmnonos.

K 0CHOBHBIM KOMIIOHEHTAM armapatHoro ofecnieenns, ofpasyroummM casanuyio ¢ AXE-10
MEXaHUHECKYIO CTPYKTYPY, OTHOCATCA:

- BcrapnseMble 6noku (PIU) ¢ nevaTHBIMH IIaTaMiL;

— MarasuHE! (GDM), coaepkaimnie BCTaBaseMBIe GI0KH;

— KaBeNbHEIC COCTHHEHH, CBA3HIBAIOIIHE MArazHHbI MEIKIY COBOH;

— annaparHelie Wkadsl (KaOHHETH).

BcraBiaemble GI0KH Pa3MEIIAIOTCA B MATA3HHAX H COCTOAT 3 OMHOI I HECKOJNBKHX TeHaT-
HBIX 11aT. Jn nogknovenns kaGenedt Takue G10KH HMCIOT Ha Iepeueii naHeau pasbemsl. LLu-
PHHA NICPEAHEH NAHEN BCTABACMOTO YCTPOHCTBA MOKET GBITb Pa3HOl, HO B COOTBETCTBHH CO
cranfaprom IEC 917-2-2 war u3mepenna paBen SMM. Marasubsr GDM ABIAIOTCA OCHOBHBIMH
MEMEHTAMH KOMITOHOBKH ammnaparyphl. OHH HCIOIB3YIOTCA AT PA3MENICHHA BCTABMAEMBIX 610~
koB. CTaHnapTHRIH Marasus uMpuHoit 450 MM MOXET pasMecTHTL B cebe 21 BeraBnsemslil 60K
wmHpuHoil 20 MM. Pa3HuHEIE THIH BCTABIAEMBIX YCTPOHCTB MOTYT GBITE YCTAHOB/NEHE! B OTHOM
Marasiue. MarazuHel MOTYT GHITh ABYX THHOB pasmepos: mososuduoro (GDM-H) n noanoro
(GDM-F). Kaxnplit Marasus cOCTOMT H3 KOPITYCa JUIR YCTAHOBKH BCTARJSEMBIX YCTPOHCTR  3an-
Helt manenu. Koplyc conepuT HanpaBiAolIMe [na BCTaBlseMblX Gnokoe. Ha samHell manemn
HAXO/IUITCA BHYTPEHHSS PasBOJIKA H Pa3beME /U1 MOACOCAMHEHNS Kabeel.

Kabunet npeactaBiser coGoll MeXaHHYECKHIl KAPKAC, IPEAHA3HAYCHHEII 19 YCTAHOBKH Ma-
rasinop GDM. Crangapranii coGpaHHBIA OAHHOUHEIA KaGHHET uMeeT pasMepsl 1800x600x400.
YacTHbIM peuieHuenm apafeTcs cOopxa MX ABYX KaGHHETOB «CIMHA K CITMHE». B kabuHeT MOXHO
YCTAHOBHTE 10 BOCHMI MArassHOB. KaGHHETH YCTaHABIMBAIOTCA HA OGBIMHBIE NMOMBI (IIPH STOM
kabenn nogRoAaTea ceepxy) nuGo Ha DANBLIMONE! ¢ MOABOAOM Kalemeil CHH3Y.

JlocTyn K 3amHell MaHEeNM Mara3MHOB OCYIIECTBIAETCA MM NyTeM CHATHA 3anHeli MaHenn
NPy OAHOPSIHOM PACTIONOKEHHH KaGHHETOB), HIIH Hepes MyCcToil 3anHuil KaGHHET (pH ABYXpAA-
HOM Pacnioo;KeHHH).

B marasunax tnma GDM umMeeTca Kak 0G0pyAOBaHHE CTAaHIHORHOTO okomuanms (ETC) u
CSR (npuemo-nepenaTynkn konos: AOH, aBTooTBeTUHKH M T.1L). OHO pacnonaraeica B IaTax
PDSPL (Pooled Digital Signalling Processor, Low Capacity Platform — o6vennnennsiit mudpo-
Boil curHanbHEA npoueccop Manofi emxoctH). Kaxaas miata cogepxur 16 yCTpoicTs, 1 Kakaoe
YCTPOACTBO MOXKET GBITb MCMOMB30BAHO KAK KOIOBLIH MPHEMHHK, Tak M KaK KoJoBbIif nepeaar-
unK. HHTEHCHBHOCTB TpadHKa ONPENENAeT KONMYECTBO yCTPOHCTB. [IpeycMOTpeHo nporpaMMH-
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poeanne nnatel PDSPL moa paskbie (hyHKIHOHANLHbIE BO3MOXKHOCTH. Kondurypauns marasiHa
GDM 3aBHcHT 0T TpeGoBanuii 3aKa3yHKa.

CrangapTHas kKoHQUTYpaliiA MarasHHa BKIOTACT:

- 16 iar ETC/PDSPL;

— 2 nIaThl PECHOHABHBIX (PoLiecCOpoB RP4;

- 2 nnate! DLHB, ncnons3yemsie Al JOCTYIa K KOMMYTaTopy no Hutepdeiicy DL3;

- nnatel yerpoitets (DEVICE BOARD), rae MoryT HaxoauTecs pasume niats:: ETC, PDSPL
un npoueccopsl RPG2, KoTophie 3aHUMAIOT B2 CJI0T4 CPasy H NPEAHA3HAYAIOTCS LI 06-
paGotiu ciraamsauun OKC Ne 7.

KaGenn, coeqMHAIOMIAE SIIEMEHTEI AMMAPATHOTO 0GECTICYEHNs, IOACOEIAHAIOTCA WM K Pash-

€MaM Ha nepeaneil aHeNH BCTABNAEMBIX GIIOKOB, HIH K pasbeMaM Ha 3a/iHell CTOPOHE Mara3HHoB.

Ha prc. 5.18 nokasaus coenMHeHHs MEXAY y3naMA BHYTpH Marashnia GDM, a Takke coemu-

HEHHS C KOMMYTATOPOM H LIEHTPalbHbIM Mponeccopom. K kpocemnare Marasuna (backplane) non-
XOBAT WIkHA MOAYAS pacupenuii (EM Bus), nutepdefic DL2 n mmna mrrauns — 48 B. HKM-
HOTOK MOAKITIOYAETCA Hepes HILKHEe THE3/0 MIATH Ha undpoBom Kpocee (DDF).

___________ GDMHGOMF |
] _DL3i 1 N
DLHB ]
ETC
I
s w02 ems M o5
- MB
RPB 1 i
I
1
RP4
— % —
RPB-8 11 4gp

=

Puc. 5.18. CoeanHeHre MeXEY yanaMmi BHYTpU MarasuHa GDM

Ocob6eHHOCTU KOHCTPYKTMBA

Tocnennas sepcus cucremsl AXE-810 — BYB 501 no3sonseT MHHHMU3NPOBATE 060pynoBa-
HHE CHCTEMB] 110 CPABHEHMIO, HampuMep, ¢ pepcHelt AXE-810 — BYB 202: marasuusl, 6mokH,
GOPMUpPYIOTCH ¢ YYETOM pa3BHTHS Te/IeKOMMYHHMKALMOHHOH Texnuku. OGopysosanne ATC
Ericsson AXE-810 cocrour u3 Marasuuos GEM (Generic Ericsson Magazine), KoMMy TALHOHHOTO
noma GS 890, tepmunanos STM1 ET155-1, axo-komnencaropos ECP 5, HoBoro mokoneHMs
tpanckogepos TRA R6 (puc. 5.19). Yanet AXE-10 na 6aze oGopyaosanua BYB 501 moryT Geith
pacumpens! BoBbM 0Gopyaosannem AXE-810.
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Puc. 5.19. Yanel cuctembl AXE-10 Ha Gase obopyaosaHus BYB 501

Mazasuw GEM 1peRocTaBiseT BOIMOXKHOCTE KOMOHHHPOBATL KOMMYTALMOHHOE 06OpYHOBa-
RYe ¢ ycrpolicTeamu ofcayxupanys Tpaduxa B enpHOM Marause. Emxocts kommyTamn — 16K
Toyek Ha MarasuH. Comepkut AyOnHpoBaHHEI Npoleccop ynpasieHna Marasnnom RPI (Regional
Processor Integrated). BosmoxkHa KoMOGHHAINA pasnu4HBIX ycTpoiicTe. MecTo ans pasMeuieHus
22 nnat ycTpoHcTB. Pasmep 420x260x250 mu. TIpenycmoTpeno pesepBHpoBaHHe YCTPONCTS.

Tpynnosoti kommymamop GS 890 ABIAETCR NPHHLUMIHANBLHO HOBBIM, HEGIOKHDYEMBIM pac-
npeneneHHbM STM KOMMYTaTOPOM, BKIIOYAIOIIMM TaKXke GIOKH CHAXPOHM3AUMH. Bhinonuen s
xoHCTpyKTHBE BYB 501. CocTouT M3 Matpuuki MarasuHoB GEM. EMKocTh MaTpHubi KOMMYTa-
UMK KaHaoB 64 KGHT/C yBenruMBaeTCE 10 256K Touex KoMMyTawuu ¢ waroM 16K, Bricokocko-
pocTHaa BHyTpeHHAA wmAa D134 obecneunpaet HHTepheHe K Pa3THYHBIM YCTpOiicTBaM. 3Haun-
TENBHO CHIDKEHB! 00BeM oGopynoBaHis W sHepronoTpeGienne. IIpn HEOGXOAMMOCTH KOMMYTa-
TOP JIETKO HepeMeIlaeTCa Ha HOBOE MECTO.

{Inama ET 155-1, pasmemaemad B GEM Marasuge (20 8 mtat), ABAACTCH TEPMHHANOM LiHG-
posoro noroxa SDH yposaa STM-1. Iognepxupaer crannapte ITU-T/SDH u ANSI/SONET,
3MEKTPHYECKHiT M onTiyecknii uHTepdefic STM-1. Ilpy 0AMHAKOBOM MOLIHOCTH MCIIONB30BaHUE
nnat ET155 smecro crapeix ETCS ¢ natepdeticom 2 MOHT/C yMEHBIIACT KOMHIECTBO MEKCTAH-
WHOHHBIX COEAMHUTENBHEIX Auknid. Kaxknan nnata ET155 nyGnmnposana, pesepsApoBaHHe CeKLHA
MSP nio npuuioy (1+1) u oSopyaosanus 1:1.

Oxo-komnencamop ECP5 — HOBoe NOKONEHHE 9X0-KOMICHCATOPA, paBoTAIOIETO B TPYNNE.
Jina MOGHIBHBIX M UKCHDOBAHHEIX ceTel, «in-pool» KoHurypauns, 128 kananos ua mate.
VCTpoiicTBO BEIMONMHEHO Ha O/IHOI aTe, pasmeluaemoil B GEM.

Tparickodep TRA R6. HoBoe mokoNeHHe 11aT TPAHCKOAEPOB NPEIHA3HAYEHO AIS NPUMEHE-
nua B cemax 3G, GSM, TDMA, CDMA 1 (uKcHpoBaHHON CBA3R, Ha NNaTe pacrionararcs 192
KaHaja. YCTpOHCTEO BEINONHEHO HA OMHOM MiaTe, pasmewaemoii B GEM. Ynpowens! koudury-
pauust 060pyfoBaHIA, 06CTYKHBAHHE H NPOLIEAYPH! 3aMeRtbl. JIMHAMHUECKOE pacTpeneneHne fa-
MATH.
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Todxnouenue obopydosanus GDM. Bee Marasuusl GDM (BYB 501) MOTYT HCTIOMB30BATECS
corMecTHO ¢ GS890. TepMunans curramusanun OKC Ne 7, moTokos (32 kaHana), CHTHAH3AMH
CAS, mpremo-NiepeAaT1HKY TOHOB, PaCIONOKEHHEIS B MarasuHax GDM, Moryt GLITh MOZKMIOYeHs
x GS890. Marasuust GDM 1 GEM COBMECTHMEI 10 pa3sMepaM H MOTYT GhITb PACHONOKEHE B 01l
HOM H TOM e cTatuse. Ha puc. 5.20 nokasan npHMep KOMIOHOBKH WIKaoB B cHcTeMe AXE-10,

B3C/TRC1020TRX

Pwuc. 5.20. KoHcTpykTis cTaHumn AXE-10

TpenmynecTsa HCMONB30BAHKSA HOBOTO KOHCTPYKTHBA:

— HU3KAA CTOUMOCTD SKCRIyaTaLkH;

— [UIOWAIL pasMellleHks o6OpyAOBAHHS CHIDKEHa B 2-4 pasa;

— noTpeieHke 2NEKTPOSHEPIHH CHHKEHO B 2 paza;

— CHHXKEHHUE MOLIHOCTH CHCTEMBI OXMAKACHHS;

— MOBBICHA HPEKTHBHOCTE OBCTYKHBAHNS;

— COKPanICHUE BPEMEHH H ONTHMM3ALHA MOHTAXKA U HANAIKH KOMMYTaTOpa;

— BO3MOXHO yJaTIeHHOE YTPaBAeHHE H 00CTYKHBAHHE 000Dy A0BAHNS.

— Texnonorua Plug & Play ofecneunsaer npocTyo YCTaHOBKY 060py A0BaHNS.
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UN®POBAA CUCTEMA KOMMYTALIUU
ALCATEL 1000 S12

6.1. HasnauyeHue ¥ apxXuTeKTypa CUCTEMbI

Konueniio undposoii ATC ¢ MONKOCTBIO pacnpeneneHHBIM yrpapicHHem konuepH ITT peamn-
30Ban B ycTaHosneHHol B CILA B 1978 1. ATC System 1240. B 1985 r. Moauduimpopannas cuc-
TeMma nonyyuna Haseauue Alcatel 1000 S12. B npouecce pasBUTHS CHCTEMbI CMEHHIOCH HECKONb-
KO BEPCHI almapaTHoro 0GOpyAOBAHHA W TIPOrPaMMHONO obecne eHHs, a TAKKe eMeHTHas Ga-
2a. B Hauane sneMenTE! YIPaBIeHUs CTPOMIHCHL Ha OCHOBE Mpoueccopa Intel 8086, nosxe cranm
npuMeHsiTbea npoueccopsl Intel 80386, Henonb3yeMele B HacToAIlee BpeMs NPOLECCOPHBIE Ia-
Thl J-cemeiicTBa conepxar npoueccopsl Pentium 80486, HO apxHTEKTYpa CHCTEMBI, ONIPEACIEHHAA
B Hauase ee pa3BUTHA, He H3MeHKIack, B 1992 r. kommanus Alcatel Hauana BHIIYCK HOBOH CEPHH
obopyaosanna NGL (New Generation Line) co cneuHansHbIM KOMMYTALIHOHHEIM TIONIEM, OCTPO-
€HHBIM Ha LHGPOBEIX KOMMYTALMOHHBIX 2MeMenTax (LIK3) MPSR (MEoronyTHsiii camoMapmpy-
THPYIOHIMA KOMMYTALMOHHEIA 3EMEHT), MOAAEPKUBAOIMUX KOMMYTALHIO UIHPOKOTIONOCHBIX
HpPOBLIX NOTOKOB. B pamkax kawaoii BepcHH 060pyI0BaHHS OBBIYHO MEHANOCH HECKOJIBKO BEpP-
CHii NPOTPAMMHOTO OfeCTIEYeHHs, B TO e BPEMs, O/IHA U Ta Xe BEPCHA NPOrpaMMuoro obecnede-
KUsl B HEKOTOPHIX Clyyadx Moker paGoTath Ha 06opynoBauun pasHare Tuna. Jlo HemaBHETO Bpe-
MeHn HanGonee pacnpocTpaHentoll B Poccnu Bepeueli MporpaMMHOTO oGeCTIeEHHS CYMTANACH
sepeus EC 7.1 RUS. Celinac npoucxoaut nepexon k sepcu WR.1A(World Release). B Hacros-
wee Bpems oGopyaoeanue cuctemu Alcatel 1000 S12 (nanee S12) Brinmyckaercs B [epManmm,
Bensruy, ®pannnn. B 1999 r. nakzast cucteMa, npoussoanMas Ha 3asoae B C.-[letepGypre 3A0
«ALCATEL», nonyunna cTatyc PoccHiickoro MpoH3BOMHTENA, MO3TOMY paspelleHa K NPHMEHE-
HHIO Ha POCCHICKHX CeTSX CBSI3H HAPABHE C OTEUECTBEHHBIM 00OPYIOBAHHEM,

O6opynosanne S12 No3BOAAET CTPOUTH:

1) MeCTHbIE CTaHUMH:

— Manple 0T 16 no 5376 Homepos,

~ cpepnue/6onbwme oT 4 Thic. 20 200 Thic. HOMEPOB,

— HCNONBb30BATE yANeHHEIe G1oku: aBoHeHTCKMH G0k eMKOCThIO A0 488 THHKH U BEIHOCHOH

KOMMYTatop zoctyna ao 1024 nunuii,

— CTaHUMK YJANEHHOTO PAANOAOCTY A OT 250 10 320 aGoHEHTOB;

2) MEXIYTOPOAKUE CTAHUNY 50 60 THIC. COCNUBUTENbHBIX SUHNH;

3) MEXIYHAPOIHbIE CTAHLHH;

4) TpausnTHble NyHKTBI ceTH OKC Ne 7 — STP;

5) TPl KOMMYTALIHH TIOABUXKHOMN cBA3H MSC;

6) MYHKTBI KOMMYTALIH CITY K6 MHTEIEKTyanbHbIe ceTh SSP.
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Ha obopyaopannn S12 MOTYT GhITh OPraHH30BaHE UEHTPBL: 3KCTyaTauus cetn (NSC) u Ta-
pudxaumy (Buanuur-ueHTp). AHanasoH BO3MOKHOIO HCNONB30BAHHA oGopyaoBaiya uHdpoBoi
cucremel 812 (J-cemeCTRO) IpencTabieH Ha puc. 6.1,

18 976

IRSY | (BrwocHol aBomenTekwh Brok LICHC )

16 1024 ﬂ m m

RTSU (BLHOCHOM 610K B6OHEHTCKYX TEPMAHANOS)

w» 0 0 OO0 000 000 @ e

Manasn Bonuuan

T T T T 1 T
1000 2000 3000 4000 5000 6000
Puc. 6.1. Mana3on ucronbaosaHna 05OpyAoBaHUA CHCTEMb S12

Cucrema S12 COCTOHT M3 PRI aNIAPATHBIX MOAYIIEH, B KOTOPBIE 3arPyKeHbI HPOrPAMMHBIC MO-
RyNH, 06ecneUHBAIOMIHE KOHKPETHEIC 3A/@+H CTARIHH, YTO MO3BOAACT BHICTPO M AIPOCTO PACIUHPATS
CHCTEMY 3a CHeT HoGaBReHIS HEOGXOMMMOTO KONHMECTBA ATIAPATHBIX H IPOTPAMMHEIX MORYJIeH.

VENoBHO annapaTHBIE CPEACTBA CHCTEME! S12 (puc. 6.2) MOXHO PasAenHTh Ha CReAyiouMe
yoluaty

TononmuTensrme
anemenTel
yrpasnesms || 7
ACE

ASM TCE TCE eaL
2
1M TCE TCE cT™m
n
DT™M TCE TCE ot
2
DLM TCE TCE ™
n
IPTM TCE TCE ECM
n
RIM TCE TCE sCM
n
HCeM TCE TCE DIAM

Puc. 6.2. CTpykTypHan cxema cTaHUun $12 cpeHef/Gonkwon eMKocTA

— TepMHHanbREIE Moy H (TM) — creunannsupoBaHHEle G10KH, TIpeAHASHAYCHHBIE /i 06~
CITyAHBaHHSA HCTOYHMKOB HAarpy3KH oNpeneenHoro Tha (ASM, ISM, ...);
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— CHCTEMHBIC MOSY/IH — CEIHATH3HPOBAHHBIC G/IOKH, KaMIB H3 KOTOPBIX CY)KHT ANIS Bbl-
nonHerus Gyrkumit oGmMx Ana Beelt cranmmit (P&L, CTM);

— YHKUHONANbHEIE MOXYH — CHELHANM3NPOBAHHbIC GIOKH, KAKIBIH H3 KOTOPBIX BHINOM-
HAET PYHKLMH, 0GIUMS /1A FPYINE OAHOTHOHEIX TM, Hanpumep SCM;

— undposoe kommyTauponHoe nose LIKIT (DSN) — cOCTONT H3 MACCHBA OAHHAKOBEIX UH(-
POBBIX KOMMYTALHOHHBEIX 31eMenToB DSE, KaXIblif H3 KOTOPBIX CONEPKHT NOTHKY H ma-
MATD, HeOﬁXOﬂl/lMle ATIA YIIPaBJIEHUA KOMMYTAIlHOHHBIM NOJEM.

B 33BHCHMOCTH OT HAa3HAYCHUA CTAHIMU K MOJYNIAM, NPUBEASHHEIM HA PHC. 6.2, MOTYT GHITH

ﬂDﬁaB!ICHM ACTONHUTEABHBIE MOTY N,

B xarmom TM MosxHO BeIZennTh TK (TepMUHANBHBHE KOMILIEKT — KAaCTepHas 4acTb) H Tep-
MHHAIBHBIH 30eMeHT ynpaBnerns (TCE). CipykTypa u cocTas anmapatrsix cpencts TK ompeze-
NAETCA BHIMONHACMBIMY DYHKLIAMH, & COCTAB anmapaTHuix cpeacts TCE (Mukponpoueccop, na-
MSITh, TEPMHHANLHBIA HHTEPEHC) ONMHAKOB ATA BCEX THIOB MOAYNeH N OTMMYACTCA AL NpO-
IPAMMHBIMU CPEACTBAMH (PHC. 6.3).

—
Tepunran TepuuHansHoIt SnesenT ynpaanetma (TCE)
Tepmvmansabii -~
KOMRAEKT TepMuHanbHbii ) DSN
= wHTEppEiC
BLICOKICKOPOCTHaR LA ‘
HiaKoTopoCTHaR A aveLo
MurponpoLieccap Mawsme

Puc, 6.3, CTPYKTYPHan CXeMa TePMUHATBHOTO MOAYNA

DYHKUMH YIPaBNeHH B CHCTeMe S12 BLITOMHAIOT [Ba THIA SIEMEHTOB YNPaBICHHA.

Ecnu anement ynpasnenus (CE) Henonk3yeTcs Kak OTIIBHOE YCTPONCTBO, TO OHO HA3KIBAET-
ca donosnumensuoin CE (ACE). Koraa CE cBA3aH ¢ TePMHHAIBHBIM KOMILUICKTOM, OH HA3BIBAET-
cs mepmunanousin (TCE).

Yerpotictea TCE u ACE coenuuaiores ¢ DSN no AByM cTaHZaprHeIM MaTtepdeiicam (apa
VIKM-TpaxTa co ckopocTsio 4096 Kour/c).

ACE ofecreqHBaeT JOMOIHUTEIbHEIE PECYPCH! YNPARIEHHS H eMKOCTH. B Hepapxiy ynpassiesns
ACE naxoparca Bbime TCE, KOTopIX OHH TOAAEPKHBAIOT pasHEIMU dynkinamu. ACE obbeaumsior-
CA B IPYTITBL, 4TO 0GECTICUMBACT ABTOMATHYECKHUIT NepeXol Ha pe3epe NpH orkasax. Kaxueii CE pas-
MestiaeTea Ha ORHOl cGopke Nevatnol nnarsl PBA, cofepiantet 16 paspsansii MIT KMlSlOBMS6
namats i TI (TepMinankreii natepdeiic). Hmeercs Heckonbko Bapnantos wiat TCE:

— MOAyAb yIpasIAomero yerpoiictea Tuna A (MCUA);

~ MOAYNb YrpaBsolero ycrpoiictsa Tuna B (MCUB);

— MOZynb yNpaBjifionIero yerpolictea Tna C (MCUC).

Hnutepdeiic TI uMeeT YeThIpe Naph! IEpealONIRX MOPTOB ¢ HoMepamu 2 ¥ 4 x DSN, ape naput
nopro ¢ Homepamu 1 u 3 ang nommodesns k TK H 5-i MopT — npueMHEIH, MOMKTIOUEHHEI K
CHCTeMe PacipeieneHNs ToHAIBHEIX chraanos CLTD, sxoasmeit B Mogyns CTM, u oSecneunBa-
€T Mepenavy ToHANBEHBIX curaanoe K TK; TI oGecneunBaet NpocTPaHCTBEHHO-BPEMEHHYIO KOMMY-
Tauuw kananos MKM-tpakros, nogxmoyeHHsIX  ero nopram 1, 3, 2, 4. Kpome Toro, TI taxke
BrAodaer O3Y emkoctrio 2 niu 4 K6aiit (PRAM — naketroe O3Y).
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6.2. AnnapatHoe o6ecnevyeHue coot

Moaynk aHanoroBbix aGOHEHTCKUX NUHWUA ASM

Monyns ASM — MORYIIb aHANOTOBEIX aGOHCHTCKHX NMMHHI — 0GecrieynBacT NOAKIIOUERHE
aHANOTOBEIX aGOHEHTCKHX JIMHMIT, BKUII0HAET A0 8 nyiaT aGoHeHTCKHX KommnekTos (AK) (ALCN)
KaKfad Ha 16 aHANOTOBBIX NHHMH, T.€. MAKCHMANLHO MOIYTs ASM Mosxket obemyxuth 128 abo-
HEHTCKHX NMHUH. JIaHHBIH MOAY/IbL COACKHT ATy TecTuposanua TAUC, nnuaty CHTHaTH3alHH
asapuii RLMC, nuaty BbisiBHoro ycrpoiictea RNGF. Dnement ympasnesns — tHna MCUA

(puc. 6.4).
TAUC/RLMG
RNGF
4x16 =64 ’_J: ——

TCE =
2464 = 128 Gross-over MCUA) DSN

Puc, 6.4. CTpyKTypHan cxema Moayna ASM

Kaxasie 12 Moayneit ASM obcayusaiores AByMst rutatamu TAUC n RLMC, nosromy co-
fepXKATCs AAHALIE TTATHI HE BO BCeX MOAYIIAX. DeMeHTH ynpasnenus TCE mByx monyneit ASM
COCAMHAIOTCA TAKUM 00pa3oM, 4To0bl MPH BRIXOAE M3 CTPOS OJHOIO U3 HHX, YNIPABJICHHE OCYIIE-
CTBAATOCH APYTHMH, T.€. HCTIONB3YETCS COSAHHERUE CrOSS-Over.

Mogynb a6oHeHTCKUX nuHu# LICUO ISM

Moayns ISM obcnyxusaer Gasosrie aoctyns BA. Kaxneiii BA umeer asa undopmaimon-
HBX XaHana 64 kGut/c (B-xanan) n omuH KaHaua 16 x6ut/c (D-KaHAT) A3 CHIHATH3aHHY M IIEPE-
Aaun fauHBIX. OnuH ISM Mosker 06pabaThiBaTh 8 BA, Ha KakAEI MOXHO MOAKIIOUMTS 10 BOCEH-
wu muunit LICHO. Kaxawifi Mody/b BraioyaeT: 10 8 mraT aBOHEHTCKHX KOMIUIEKTOB OHGPOBOH
cetn unTerpansiore obcayxnsanna (HCHO) (ISTA/B), »nement ynpapaenns (MCUB), moxer
6uite yeranosnena nnara TAUC st TeCTHPOBAHKA HHMHA,
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CMeWwaHHbIA aGOHEHTCKUA Moay ik MSM

Moayns MSM sBisieTc KOMIPOMHCCHBIM BapHaHTOM HCTIONIB30BaHHA Moayneil ISM 8 ASM,
no3ToMy MoxeT ofCIyKHBATE KOMOHHALMIO aHANIOTOBLIX M UMPOBEIX NHHKI U3 pacueTa Tpadu-
Ka He Goaee 17,6 Dpn. Mozaysnb BRIOYAST:

- 20 8 miat aGOHEHTCKHX KOMIUIEKTOB, aHanorosbix (ALCN) win nubposbix (ISTA/B) B mo-

§0M COYETAHHH, TaK YTO obLIee YHCIO AT HE IpesbiNaeT 8;

— sneMeHT ynpaenenus (MCUB).

MSM sHcnons3yetca [ JKOHOMHH 00OPYJOBAHMA yTeM CMELIAHHOTO 3aMOMHEHHS CTATHRA
TAATAMH aHATIOTOBBIX M LMGPOBBIX aGOHEHTCKHX MHHUI, €C/i pasnenbHas yctaHoska ISM Heon-
paBaatna. OH ABIACTCA XOPOUIHM NEPEXOAHBIM BAPHAHTOM MOAYNA NPH BHenpesnH yenyr ISDN
B CeTH; TaK)XXe MOXKET HCIIO/b30BaThCA AN H30eKaHMA HEAOYKOMITNEKTOBAHHHUA M()ﬂylleﬁ nyTeM
coueTaHHa HHNUIE Beicokoro Tpaduka LICHO ¢ aHATOrOBEIME THRHAMH OUEHb HH3KOro TpadHka
6e3 npespieHns of1el eMKOCTH MOAY IS, CMeNIaHHBIHR MOIY/b HCIIOAL3YET COSAHHEHHE CIOSS-
OVer ¢ APYruMH CMEHIAHHBIMH MOJYJIAMH.

Moaynu undposoro Tpakta DTM

Mogyns DTM (puc. 6.5) oBecneuneator untepdeiic Mexay tpakrom HKM co ckopocteio 2
M6uT/C C BHYTPEHHHM TPAaKTOM CO CKOPOCThIO 0OMeHa 4 MOHT/C, a Takxke Me)m:w CHIHAH3aLH-
©if, HCITOML3YeMOF B KAHANE H B CHCTEMAX CTAHIHOHHOTO YIPABICHHA.

I Tepmiian TCE
Liucpposois undpoBOFG Tpakta
TpaKt
2 MBuric Crema
unbposoro | Tepuunansbii
TakTa H rTepdeic
H BLICOKOCKOBaCTHaR W
H + Takronsie
curanst 1
HuakockopocTHan cutmana noTepw
wira ebipaBHMBANIR
H akna wa CLTD
Tipousccop 1 oy G

namsTy

Puc. 6.5. Kondmrypauus moayns uucpposoro Tpakta DTM

Cymecteyer GonbIloe KONMIECTBO PAsHOBHAHOCTEH MOAYNEH LHMPOBEIX TPAKTOR B 3aBUCH-
MOCTH OT BH/{2 CHTHAITH3aLHH, IPHHATOLO B TPAKTE, TAKHX KAK:

— 2BCK — cHrHanu3anus ne AByM BhIAEIEHHEIM CHTHANLHBHIM KAaHATIAM;

— CHPHATH3ALHA BHYTPU NOJOCHL PeYeBbIX CHIHANOB (31 npo3payubiii kaHaT);

— curnamusauus OKC Ne 7;

— curHamisains LICUC;

— NMAKETHasA KOMMYTALHS;
unTepdeiic k RTSU;
unTepdeiic x oGopynoBannio ¢ uuTepdeiicamu V5.1uV 5.2,
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B 3aBHCHMOCTH OT CHCTEMBI CHTHATTH3ATME MOZYIIH TPAKTOB Pa3/IENEHEI Ha iBe TPYIIEL

— MOZY/IH TPaKTOB Majioro komniuexra DTML;

— MOAYJH TPakToB fonbioro kommaekra DTMH.

Moaynu tudposoro Tpakra Manoro kommiekta DTML nenons3yiores npn pabote o cuete-
me curnanmzaunk 2BCK. 3toT TR moayael noawiouaer tpakTel ¢ 31 umu 30 xaHamamu CJI
c/nnu Ge3 curnannzaunm BCK B 16-M kanane.

DTML cogepint oy mnary (DTUA), senonesiomyo GpYHKUHH Kak TEpMMHANA TPaKTa,
Tak W I0EMEHTA yNpaeNeHHd (060pYIOBAHHE TPAKTa, TePMMHANLHHIA HHTEpdeiic, nponeccop).
Monyns oGpabathiaeT curnan Tpakta MKM 2 MGut/c, HuTepdeiic TpakTa COOTBETCTBYET TpeGo-
BaraM Pexkomerpasn MC3-T Q.704. T'ony6as kuura (o6paGoTka E-6uta  CRC4).

Manbiit DTM ofciayxnBaet:

~ TPAKTBI ¢ BBIICNEHHBIMH KaHAIAMH CHTHATH3aWH (30 KaHanos «peyb/laHHpie» + 1 KaHan
cuuxponusaik (KU 0) + 1 xanan curnamisaunu o 2BCK (KU 16));

— TPAKThI ¢ OOIIEKAHATIBHON CHIHA/M3aIMel: 31 KaHAT «peyb/AaHHbe» (cHrnamHaauus OKC
nepenaetca B ApyroM Tpakte UKM);

- tpaxrsl OKC ¢ n-xananamu «peys/TaHHBIE», YaCTh KAHANOB oteeaeHo nog OKC Ne 7 1 31-n
xaHanos OKC, ckoMMyTHPOBaHHbIX momynoctosHHo ¢ DTRI, ¢ CCSM-moaynem o6ieka-
HabHOH curiamuzamiy un ¢ HCCM-MoayneM kaHana BHICOKOH NPOH3BOAHTEABHOCTH;

~ TPAKTHI NOAKIIOYEHHS Moy el aGonentckoi HKM (SPCM);

— TpakTs uHTepGeiica moAmepKKY ceTH NocTYNA ¢ 31 KAHANOM «pedb/iaHBEe» Ha Gaze nH-
Tepdeiica V5.2;

— TpaKThl MHTepbeiica ceTn AocTyna Ha fase V.5.2 ¢ n-KaHANaMH «pedb/AaHHbie» H 31-n
KaHa10B, CKOMMYTHPOBAHHBIX NOIYNOCTOAHHO ¢ DTRI 4015 NOIKMIOYEHHS CHrHATBHBIX Ka-
HaJoB ¢ nnTepdeiicom V5.2,

DTUA He noaxmoyaeT kaHasl, Tpebyromme gynkunit HDLC, nostomy moGolt Kanam, KoTo-
pomy Heobxoaum HDLC, aomkeH NOAKAOYATECA K MOAYI0, HMEIOWeMy TH dynxuuy, Hanph-
mep, HCCM — monyne xaHana BBICOKOH NPOM3BOANTENBHOCTH M IPTM-MoaynE TpakTa ¢ HHTEr-
PAPOBAHHON KOMMYTalHelH HakeToB.

Mogynu tpaktos Gonsuioro kommnekra DTMH suinonnsior 06paGotky UH(pPOBLIX CHIHAb-
HbIX TIPOTOKOJIOB /11 HETHIPEX KAHANOR OIHOBPEMEHHO, He3aBHCHMO OT BHRA CUTHATH3ALMH B Ka-
Halle, A TAKIKE B HEKOTOPLIX CTy4asAX BhIMONHAIOT Ppynxuuu DTM manoro kommnexta. OmsH Mo-
ayns cnocoben ofpabarteiBate 400500 coobmenuit B cexynay u 300-400 makeToB B CEKyHAY.
DTMH paGoTaloT B pesiMe paseneHis HarpyskH.

Mopayy undpoBbix TpakToB Gonsmoro kommiekta DTMH cocroar u3 AByx nuat:

— opHa — ANs HieMeHTa yrpanennst (MCUB-nnata ynpabiieHns MogysieM Thna B);

— Apyras — [ pa3IHYHbIX OKOHYAHHH TpakTa (KnacTep). MMeioTes ABa BAPHAHTA KilacTepa

TPAKTa;

— TPAKTHI K BHIHOCHOMY aGoHeHTckoMy Goky ISDN. JIs MOANEPXKKH STOrO KAACTepa HC-
nonk3yroTes miathl nudposoro paxra tana H u E (DTUH u DTUE),

- tpaxtel (DTUI), peanusyiouwme pasabie mMeTomn curHamisauun (OKC Ne7, mepeausbiit
aoctyn ISDN, makeTHast koMmyTanus (X.25), V5.x).

JUIs OZAEPKKH TAKOro KIacTepa HCMONb3yWTCs miatel uudposore Tpakrta Tvma H u F

(DTUH u DTUE).

Mogynk Tpakta ¢ MKTerpaumeit naketos IPTM

Moayas IPTM (puc. 6.6) oGecneuusaer nutepdeiic 2 MGut/c (o6pabotka TRAC) i KOHTpO-
Jephl 3BeHa NAHHBIX BRICOKoro ypoBHa (HDLC). Momyns cocront u3 miatel DTRI (umdposoii
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TpakT THN I} K 3nemenTa ynpasnenns MCUB. Momyns IPTM ofpaGatriBaer ypos# 1 1 2, a Tak-
e HacTHYHO yHKUMH yporta 3 npoTokonos. Ha ypoBHe BHyTpHIIaTHOTO KOHTpoiTepa (OBC),
IPTM MOXET KOMMYTHPOBATh NaKeThl Hepe3 KoMMyTaHoHHoe none DSN o BRyTpeHHeMy Tpo-
Tokony nakeros (IPP).

e foctyna LICHC OBpaBorum nakeToe Alcatel 1000 S 12
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Puc. 6.6. CTpykTypHas cxema nogkmioueHus moaynen IPTM:
CRF-S — thyHKUMM COBAMHEHNS, OTHOCAWMECS K aBOHEHTY;
CRF-P — hyHKUMM COSAUHEHNR, OTHOCALLMECR K 06PABOTHKY NAKETOB;
PSPDN — ceTs nakeTHoit koMMyTaLmy ofiutero nonb3csaHkA nakeTos;
FH — ofpaBoTustk dpeiimos; PHi — niTepceiic obpatoTIvka

O6opyaosanne IPTM sMcnonesyeTcs B TPAaKTax ¢ PasHEIMH CHCTEMAaMH CHIHAIM3aUUH U
cnyx6amn HDLC. Oun noazepxusaiotcs saphantamMi moayns IPTM mocpencTBOM 3arpyskH
pasnnyHoro npukiankoro O B agement ynpasnesus 1 OBC. CylIecTBYIOT pa3HuHbie BapHaH-
Th Mogyns IPTM:

— IPTM ona cuznanuzayuu OKC Ne 7 (IPTM-7) — coueTaeT noAsepxky Tpakta 2 Méur/c
Tepmunanos OKC n dyHkimun ypoHeit 2 1 3 4eThIpex 3peHbEB CHTHanm3aLun Ne 7 (no 4
xasanaM HDLC). Ero ocHORHas 3apaua — [pHEM CUrHanbHol HudOpMausu 10 3BeHy
OKC Ne 7 11 ee mepenaua cooTBeTCTBYIOWEN YacTi nonbsoarens HDLC win no apyromy
3sery OKC Ne 7 Ha Apyryto cradumio. 3H 3seHbx OKC Ne 7 MOryT BXOAHTL B CTRHUHIO 110
KaHAIaM «pevb/SAHHBIC» MOKYIS APYTOTO TPAKTa, He COAepkalliero konTponaep HDLC;
IPTM ona docmyna ra nepeusnoii cxopoctu (IPTM-PRA) — DoInepKHBAET OKOHYaHHE
Tpakta 2 M6ur/c ans nonkmouenns yupexnenieckort ATC ¢ dynxumamy ISDN (ISPBX).
Coeannenne ¢ ISPBX nenaetcs no nepeiuHoMy TpakTy (PRA), uMmeoniemy 30 B-kananos
«petb/IaHHBIe») + D-KaHAT (CHTHATH3AINA) WK 2 MOHT/C (Kavkabii kanan mo 64 kGut/c).
D-kanan o6paGatriBaerca onuuM H3 Monyreii ¢ HDLC;

IPTM 01 X.25 (IPTMX-25) — noAsepxunBaeT coeAnHEeHns npoTokona X.25 Mexay S12 n
INESKTPOHHBIMU LieHTpamu 06paGoTku RanHkX ceti X.25. IPTM-X25 codertaet NOICp Ky
OKOHYaHHA TpakTa 2 M6uT/c H peanzauuo coenuHenuii co sserom X.25. llozsonser noa-
KITIOUNTH HeTipe Kanana X.25 co cKopocThio 110 64 k6HT/¢ kaxmpii. COeMHCHNA 10 aHa-
NOTOBLIM 3BEHBAM NAMHBIX MOTYT OBITH ofecneuess MogyneM 3eena Aannbix (DLM), Bbl-
TONHAICUIMM COTACOBAHHE CKOPOCTEH M HMEIOUIMM HHTeP(CHCH BCTPOEHHBIX MOEMOB.
B s1oM npumvenennn DLM coenunsetcs ¢ IPTM-X25 oynocTOSHHBIMU cOSAHHEHUAMH;
— IPTM 0na cavocéul nakemos ISDN — cocTOMT N3 IBYX HE3aBHCHMBIX 4acTeH:
1) cnyxGp makero ceTH Aoctyna ISDN, KoTopas KOHLUEHTPHPYET NakeTsl aGOHEHTOB
ISDN B opme nutepdeiica obpabotumka nakerop (PHI) no cranaapry ETSI. PHI pea-



>
>

<<[image: image143.png]UMOPOBAA CUCTEMA KOMMYTALIMU ALCATEL 1000 S12 143

nuzyet uaTepdeiic Gyskumpn oSpaGorin nakeros ISDN. ®dyHxuunu nocryna ¢mysGet na-
keToB peanusyiores IPTM-Bd u IPTM-PHI;

2) uHTerpHpoBaHHOH GyHKUMH 06paGoTky MakeTos ISDN; A0CTYN K #ell ocymecTRIAETC
uepes PHI. 31i pynxuun peanvsyores B IPTM-Xb u IPTM-Xd;

~ IPTM ons unmeppeiica cemu ISDN (IPTM-Bd) — coueraeT hyHKIHM TepMHHANA TPaKTa
2 M6ut/c 1 dynkumio BBoga/ReIBoaa D-kanana cnyx6el nakeros IfCHO B cranumax CRF-S
ISDN. MNocnennnii oGecneduraeT yIioTHeHHE AaKkeToB D-KaHana B B-KaHAIK W PasynioT-
Henne naxetos D-xanana B D-xananbl (kanans D/Bd Q.92x). B mMoayne Bo3MOKRO 10 de-
Trpex 3penbes HDLC. Kanane Gazoporo noctyna (BA) MOTYT BXOANT HIH BEIXOZHTB H3
CTaHLUIH Yepe3 Ipyro# MoIyk TPAKTa, e coaepRamuii koutponnep HDLC. IPTM-Bd pa3-
meweH B CRF-S (GyHKIMH, OTHOCAIINECS K COSAMHEHHIO HA CTOpoHe abonenTa). Kanans
BA nanpapieHst k 06paGorunky nakeros yepes IPTM-PHI 8 CRF-F;

— IPTM ons unmepepetica obpatomiu naxemos (IPTM-PHI) — o6pasyeT TepMHHAT 10CTyna
TIEpBHUHOM CKOpOCTH HHTepdetica oGpaborku naketos (PHI). Momynmb COUEpXHT TO ke
obopynosanue u I10, uro n IPTM-PRA. OnHako AaHHbe AT YNpaBTeHHA HCTOMB3YIOT
curnanuzammpo Q.931, Oranune B cHrHannzaumn Mexnty IPTM-PHI na cropone CRF-P
(byHKIHH, OTHOCIIIHECS K COSTMHEHHIO HA CTOPOHE 0GPaGOTYHKA IAKETOB) M CHIHATH3A-
nyel Ha CTOpoHe 00paGoTUNKa HAKETOB (A4 BCTpoeHHOro obpaboTunka nakeros SI2) Tax-
K€ CBOJMTCA K pa3Hoﬁ TEHEPALHH ONHCATENbHBIX JAHHBIX]

— IPTM 0ns npomoxonoe LAPB (IPTM-Xb) — pasmewen B §12 ¢o BcTpoeHHEIM 0GpaboTan-
KoM makeToB. OGpasyeT TepMHHan 4 B-KaHaloB uiy 3BeHbes X.75; B-KaHAIB! BRACIAOTCS
13 IPTM-PHI 1 kommyTHpytoTea xananamh depes DSN k IPTM-Xb. 3senss X.75 Bxomar B
obpaborank naxetos 4epes MKM-kadansl MoAy/eli TpakToB MIH KAK 3BEHbA MONEMOB C
ananraunei ckopocth yepes DLM. Ouu koMMyTHpYEOTC: KaHaname k IPTM-Xb;

- IPTM ons npomoxesos LAPD (IPTMN-Xdy — pasmemien B S12 co BeTpoeHHBIM oGpaGor-
umukoM nakeTo. ObpasyeT TepmuHan 4 B4-Kananos win 3seHbeB X.75; BA-KaHATE BRIOC-
natotes n3 IPTM-PHI 1 koMMyTupytoTca kaHanamu 4epes DSN k IPTM-Xd;

-IPTM oms V5.1 (IPTM-V51) — coueraeT QyHKUMH HNOANEP)KKH TEPMHHANIA TpaKTa
2 MGu1/c 1 obecneunBaeT TePMUHAI KaHala CHIHAH3ALMH [0 IPOTOKONyY V5.1;

- IPTM oaz V5.2 (IPTM-V52) — coderaer (yHKUMH HNOANCP)KKH TEPMHHANA TPaKTa
2 MGu1/c u ofecieurBaeT TEPMUHAN KaHana CHIHAM3ALIH [0 IPOTOKoNIy V5.2;

— IPTM 6¢3 axmusnozo kowmpoarepa HDLC — ucrnionb3yercs TOIsK0 TpakT 2 MOut/c. B ka-
dectse Moayneli gocryna MoxeT Obirh IPTM mn DTUA, ecili NPHMEHSSTCA CHIHAIH3a-
ums 2BCK 6o IPTM (umn DTUA + IPTM/HCCM) 8 cayyae curnamnsauun OKC Ne 7.

Moayne nHTepdpeitca BbiHOCHOrO aboxeHTckoro 6noka IRIM

Moayas IRIM noanepixusact ABa unTepdeiica 2 MOHT/C K OAHOMY BHIHOCHOMY a0OHEHT-
ckomy 6noxy LICHO nnu k kOHGHIYpauunm MHOTOKPATHOrO AOCTYNa, obbepuHsiomed o 8
IRSU (puc. 6.7). [Mapa IRIM paGoTaeT no cxeme «cross-over» wid obcnyxupanns IRSU ¢ pas-
ZeNeHueM Harpy3kH. OMHAKO QYHKIHA Cross-over Mo3BoNAeT oOpaGaThIBATh BGI3OBBI THOGHM
monyneM IRIM napsi, B 3aBHCHMOCTH OT HATHYMS CBOGOAHEIX KaHanoB B MKM-Tpakrax.
CrpyKTypa CUTHAIBHEIX coobieHnit B MKM-TpakTax ocHoBaHa Ha OKC Ne 7. Osu HeMHOro H3-
MEHEHEI ¢ yHeTOM KOH(HIypalluH MHOTOKDATHOrO HOCTYNA, H CHTHANBHEIE KAHAJTBl CBA3aHBI
TOAbKO ¢ KaHANaMH coGeTBerHoro Tpakta UKM. Iporpammuoe obecmievenue miatel IRIM sig-
JAETCA 3ATPYKACMBIM.
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Puc. 6.7. CTpyKTypHble cxembl Moaynedn IRIM
PU MCOMNB30BAHUM PA3HLIX TEPMUHANBEHEX KOMANEKTOR

Moaynk cnyxe6Hbix komnnekros SCM

Monyns SCM 06paGarsipaeT CHIRAIE MHOTOYacTOTHOH (MF) cHraanusauun u HaGopa HOMepa OT
aBOHEHTCKUX arMapaToB C MHOroYacToTHOM Tactarypoil (DTMF). Cocrour us mpoueccopa
MCUA 1 niatsl undpoporo cursanssoro npoueccopa (DSPA). Iocnensuit conep uT cxeMel
npueMa H fiepeatt, a TAKke KaHanbl VA YCTPOHACTBa KoHdepent-cBasH (puc. 6.8).

K (o) DSN

DSPA MCUA

Puc. 6.8. CvpykTypHas cxema moayns SCM

TpenycMoTpers! cneaylone KoMOHHALHH MPHEMHHKOB/ TIEPEAATIHKOB:

~ 32 MHOTO4ACTOTHEIX TIPHEMHUKA/TiepeaTHKa;

— 16 MHOrOYACTOTHBIX MPHEMHHKOB/NIEPEAATUHKOE + 30 KaHATOB YCTPOICTB KoH(epeHu-CBs-
3H B HECKOLKHX (MKCHPOBAHHEIX KOHQHTYPALHAX TPYIII H AITOPHTMOB CMELIMBAHHSE;

— 60 KaHANOB /1A KOHEPEHII-CBA3N B HECKONBKMX (HKCHPOBAHHLIX KOHMUIYPALUAX TPYIN
H AITOPHTMOB CMEILHBAHHS;

- 16 npremonepenaTinkop kouTpons ceasHocTH (CCT) + 16 MHOMOYACTOTHLIX NIPHEMHUKOR/
NepesaTiHKoB;

~ 16 CCT + 30 kananop koH(pepeHI-CBA3H.

Henonssylores wecTs 6a30BEIX CHCTEM CHIHANH3ALMH:

— chrHanm3auns R1;

— eurHanuzanma R

— curHamuzanus MCO-T Ne 5;

- MHOFOYaCTOTHAS CHTHAH3AIMA KOAOM «2 13 6» (MF 2/6);

- MHOrOYacTOTHaA TacTaTypa (#abop Homepa) DTMF;

- NPMEMOTIEPERATYHKH KOHTPOMS CBR3HOCTH coeaunenns CCT.

Jiast HacTpoliku NapaMeTpOB MHOTOYACTOTHEIX DHIBTPOB NPHEMOTIEPEAATIHKOB Ha THI o6pa-

6arbiBacMoli CHPHAMM3AKH ASNAeTCA PASNHYHA HAYATBHAS YCTAHOBKA MOLYIA.

Mogyne axozarpaaureneit ECM

Monyne ECM npesctaenser coboit Moayas uudpoBoro TpaKta (IOANCPKUBACT BHEUIHHIT HHTEp-
detic G.703) ¢ dyukumeii yx03arpak/IeHns cOrnacHo pexomeranmu MC3-T G.165. O6opynosa-
Hue BKMouaeT seMeHt ynpasnerus (MCUX) u mnaty ECTA (TpakT ¢ 3X03arpamuTeinsMu, THR
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A). llocneasss oSecneunpaer aa Tpakta MKM ¢ gyHkuuamu sxoszarpamureneii. PyHkuua 5xo3a-
rpagHTene# TpeSyeTes B OKPYKEHHH HEKOTOPBIX CHCTEM CHTHAH3aLMHM, Hanpumep, MCO-T Ne 5
#OKC Ne 7. ECM 3anumact ABe MO3WIHMH IUIAT B CTATHBE (PHC. 6.9).

2 MGut/c

ECTA MCUX
G.703

DSN

Puc. 6.9. CTpykrypHas cxema moayns ECM

OGecrieunpatoTest cleAyomme GyRKIHH:

1) BHIYHTAHNE 3XOCHTHAIIA M3 PA3TOBOPHOTO CHTHANA,

2) BOIMOXHBI OJIHOBPEMEHHEIE PEYEBbIe CHIHATIBI (BYIIEKC);

3) peanuzaliis MOMYKOMIJICKTAMH Ha Kak ol CTOPOHE.

DX03arpajuTeNH UCNIOb3YIOTCA HA JIMHHAX 2 MOUT/c GONbIof MPOTIHKEHHOCTH (MEX/YHa-

POMHEIE, CIYTHHKOBEIC) H THHMAX C 3aA[KKOH, BHOCHMON CXeMOH KOJMPOBaHMA, TAKHX KaK
GSM n DECT.

Mozaynb AUHaMHHECKOro MHTErpUPOBaHHOTO aBTooTBeTYMKa DIAM

Moaynb DIAM coCTOMT M3 INATH AMHAMHYECKOTO WHTETPHPOBAHHOTO aBTOOTBETYMKA THIIA
A (DIAA), xoTopast 06ecriednBacT pacpeaee e 3aMCaHHRX Ppa3. EMKOCTB 3amiCH cocTapms-
er 524 ¢ (4 MGaiit) B MoKeT ObiTh pacuiMpeHa n0 52,4 MHH ¢ MPUMEHEHHEM BTOPOW IUIAaTH
(AMEA) emkocTeio 2637 ¢ ¢ namatsio 24 Mbaiit (pue. 6.10).

DSN

AMEA DlAA

Puc. 6.10. CrpyxTypHas cxema mogyna DIAM

Bce 3anHCH CTAHUMM MOTYT OBITh PacIpedcNcHB MEXIY HEeCKOAbKHMH Moaynamu DIAM.
Mg COTMacoBaHMA C HATPY3KOH, CBA3AHHONM C HEKOTOPHIMH (pa3aMH, COACPKAHHE MOMyNeit
DIAM mosxeT GbiTe pactipeneneno no HeckonbknM modyaam DIAM. Monyne oGecnieynsaet noa-
HYI0 THGKOCTE KaK NO THTAM, TaK # 110 COCTABY (a3, a TAKKe B 4ACTH ANANTALMH COACPIKAHMA
Gpas. TIpeROCTABAMOTES CNEAYIOUIME BO3MOKHOCTH:

— obcnyxnpanue oaHoBpemerno 10 56 HKM kananop na Monyss;

— AJTMHA ¥ KOITMYECTBO COOGIIEHHH OTPaHITYeHO TObiO HMerolIeHics namaTeio (4 Mbaifr/524 ¢

B Gazopoii opHonIaTHOHN KoHdUrypamuH 1 24 MGaiit/52 MHH ¢ YCTAHOBKOH TIATEI PacIili-
peHus);

— NOJHAS 3ArPyYXKAaeMOCTh B OTHOLICHHH POrPAMM YNPABNCHEA H OTCYETOB PEUH;

— BO3MOXHOCTE 0OECTIeUHTH (Passl MOGOTO THIA H CIOKHOCTH;

~ KONTPOJlb YPOBHA CYMMEI ABYX BHAOB MH(bopMaumu (§pasa Ha GoHE My3BIKH);

— RHIMRHIyaIbHAR GPasa MOXKET MEHATHCH B TCUCHHE BLLIAYH,

— BO3MOKHOCTb BHHIAYH OIHOH H TOH e (paskl ¢ HAYATIOM B Pa3HOE BPeMA IO 3alpocy pas-

HEIX MO/Ib30BATEEH.

DIAM nozpaepRuBaeT CISAYIONME KATETOPHH PEYEBBIX COOBICHHMIT:

— ABYSI3BIYHBEE COOOILIEHHS,

~ FOBOPALINE 4achl Ha $OHe My3bIKH Hiu Ge3;
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— coobLIeHHA TIepexBaTa (Teperpyska, HeNpaBWILHELT HoMep);

— COOBIIEHNA NOMONHUTEBHRIX YCAYS (CPOMHB BBI3OB, MOGYIKa);

— ARHHHBIE COOBIEHNS (HOBOCTH, TIPOTHO3 MOTOLBI);

~ 3aKasHete COOGIEHNs.

KomupopaHue pedeprix OrcueToB cooTercTByeT MCD-T, Pekomenmamnu G.711 dopmar
64 KOUT/C A~ U {i-33KOHBI.

Moaynk o6uwero kaHana BLICOKOW NPOM3BOAUTeNEHOCT HCCM

Moayas HCCM o6paGatuisaet ypornu 1, 2 u 3 3penses OKC Ne 7. Hcenonssyetes 5as KaHa-
ROB BHICOKOTO TpaHKa, KOTOPEI He MoxkeT Ghrth oGpaGoTan IPTM-7. Moayas cocToHT 13 npo-
ueccopa MCUX 1 BOCHME IIAT TEPMHHA/IOB 38¢Ha CHrHanu3auuu (SLTA), kaxnas U3 KOTopbix
Moxer oGpaGorare onxo 3seHo OKC Ne 7 (puc. 6.11).

DSN

SLTA MCUX

Makcumansho 8 SLTAs

Puc. 6.11. CrpykrypHas cxema Moayns HCCM

Moaynt 38eHa ganHbix DLM

Mogayse DLM (puc. 6.12) oGpasyeT napy BHelIHHX aHAIOTOBBIX COSTMHEHHH K AHANOrOBOI
cetu X.25, u obpatHo Ha ocHoBe HHTepdeiica mopra MC3-T V.24. OBecneuupaet npeobpasosa-
Hine UHGPOBLIX KAHATOB (64 XOHT/C) B 3BEHEs aHATOTOBBIX MOZIGMOB C PA3HON CKOPOCTBIO Nepeaa-
4H. Hcnonb3yeTcs ans coeiMHeRMi ¢ BHIMHCAUTEILHEIMH LEHTPaMI HiM Ans 06paboTki aHasoro-
Boix 38eHbeB OKC Ne 7 co cKopOCTAMH MeHee I paBHBIME 64 k6uT/C. OBpabaTsiBaeT PperiMbl
TAKETOB, H KaXKAO0E 3BEHO CBA3aHO ¢ koHTponepom HDLC B moayne IPTMX25. Ceasn onpenens-
10TCs 6230# HAHHBIX H PEATH3YIOTCS NOAYNOCTOARHBIMH COSOMHEHHAMH Yepes DSN. Mogys co-
nepxut ase miarel: MCUA 1 MIRB (uHTepdeiic Mogema ¢ afanranmeii ckopocta THI B).

V.24 §TF1 DSN
MIRE MCUA
V.24 ITF2

Puc, 6.12. CTpykTypHanA cxema mMoayns DLM

OcHoBHele hyHKuuy naates MIRB:

~ ofecneyenne 1OCTYNA Maphl AHAJIOTOBHIX 3BEHBEB B S12 MOCPENCTBOM MOIEMOB € PasHBIMU
CKOpOCTsiMU (HanipuMep, 1,2 kéut/e, 2,4, 9,6, 19,2, 64 x6ur/c);

— apantauus TpebyeMoii BHemHell HHGOPMAHORHOI CKOPOCTH K BHYTpeHHel ckopoetd S12
64 k6uT/c (BRIMOIHAA 3THM DYHKIMIO YPoBHA | npoTokona), 1 HaoGopoT;

~ BBOJ STHX CHTHANOB B I(POBHE kanalet Tpakra UKM, 1 HaoGopor.
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Mogynb B3anMogeiCTBUA C NORBUXHOI CBA3LI0 MIM

Ecnn cucteMa S12 HCIOAB3YeTCs B KA€CTBE LIEHTPA KOMMYTALHM CETH TIOABHKHOR CBA3H, TO
B COCTaBe ero 06opyaoBaHuA A0MKeH GrITh Moayas MIM (puc. 6.13), koTophlii peanusyer corna-
COBaHHE CKOPOCTER ¥ mpeofpas’oBanye MPOTOKONA WA BRI3OBOB JAHHBIX K (OT) OOBIKHBIX YCTa-
HOBOK B LIHTPE KOMMYTALHM NOABMKHON cBasn (MSC). Tlogaepxnsaer npospadHsiil 1 Hempo-
3paYHbIil pesKHMel 0GMeHa HHPOPMALINH, a TAKKe PSA MOAEMOB, ONpecieHHEX B GSM wia ana-
norosbix coenuHennii. MIM sxkmouaercs MOXIY BXOASUMM ¥ HCXOOAIIUM TPAKTAMH Ha BCE Bpe-
M3 HEpasroBOPHEIX COeXHHEHHH, oGcmyxuBaeMbix MSC, cocTonT u3:

- 3neMenTa ynpasnennsa (MCUX);

— I0 BOCEMH IIAT B3anMoaeicTBhs THNA B (MIMB), kaxaas 13 KOTOPBIX MOXeT 0GCIyKH-

BATh TPH BHI30BA AHHEIX.

MIMB MCUX

DSN

MakcumaneHo 8 MIMB

Puc. 6.13. CpykTypHas cxema Moayns MIM

Psia BAPHAHTOB MUTATHI OXBATHIBACT PAsHBIE YCIYTH HECYIEH; 24 KOMIUIEKTa OIHOTO MOTYJIA
OpraHH30BaHbl B IyJ1 (rpynny ofluere o6CmyKUBaHUA).

Moayne nepudepun v 3arpysku P&L

3T0T MOYTTh 0GECTIeUHBAET HECKONBKO (YHKIMIT, APAMO OTHOCAUIHXCA K 000Dy 0BAHHIO!

— MopAepkKa HHTepdeiicoB «uenosek—MalnHa» RS232, T.e. nurepdeiicos x 1K enepatopos
CHCTEMBI M NIpHHTEPOB. Mosker BbiTh 0Becnieueno no 10 nurepdeiicop RS232;

— 00paboTKa BBOAA/BHIBOMA IO CEMH YCTPOWHCTB MAacCOBOH NMaMATH, TAKHX KAk MATHHTHBIA
TBEpABI AUCK, ONTHYECKHH JNCK MIH MATHHTHAA JEHT3, MOAKMOYEHHBIX no He SCSI
B onuH MOYNL BXOAAT OZIMH MATHUTHBIN U OJMH ONTHYECKRHA mHcK. MOLys MOXET ObITe
060pyAOBAH MATHUTHEIMU JICHTAMH C ABTOMATHUCCKHM NIEPEKTIOUEHHEM HAa APYTYIO NIEHTY
Naph! 110 3aNOTHEHRK nepsoﬁ;

— KOHTPONb 3aTPY3KH [POTPAMMHOTO OGECTIeUeHHA ¢ MACCOBON NaMATH B pacnpedcleHHbIe
TPOUECCOPH! CTAHLHM;

— 06paGorka apapHii (CUrBaTIOB NPEAyNPEKACHHA O COOBITHAX H HEHCNPABHOCTAX) CTATHBOB
H TIaBHOH (AHENH aBapHii.

Monyae P&L cocToRT MUHHMANBHO H3 TPEX IIAT ¢ BO3MOXKHBIM PACIHHPEHHEM IO BOCHMH
AT A0 JONOAHMTEIBHBIX TepMitHanos (VDU, npunteper, n T.0.). K 3THM mnaTaM AOKHE H0-
GABNATBCSA IUTATH A7 MATHHTHONO M ONITHUECKOTO IHCKa (pHC. 6.14).

Tlnara asapuit cratueos RLMC nogxmiouaerca K lnne kaactepa moayns P&L.

CoenuneHns ¢ nepuepUiHBIME yCTpOHCTBAMA nenamrrcx Hepes

— umny SCSI;

— umHy nepudepuu;

- uHTepdeiic RS232;

— unTepderic V.24/V.28;

— ToKOBBI WeHd V.24.
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Puc. 6.14. Kondmrypauma moayns P&L

Muuumanesuas koudurypamis moayna P&L Bmovaer ynpaensiomee yerpoiierso MCUX,
KOHTpOILIEp MPAMOro Aoctyna K namatu (DMCA) u nenrpaneHyio nuaty asapuii (CLMA). On
MOXET pacliMpaTsCs A0 MakcHManpHOH kondurypanmu nobabnenuem onnoii CLMA n aByx
MMCA. S12 eeraa conepxut asa Monyns P&L.

MoaynL aaMWHUCTPaTMBHOrO YNpaBneHns u nepudepun APM

HasHaueHne MOIyNA M APXHTEKTYPA aHATOTHYHbL MoAymo P&L, Ho oH Moxet GbITh 0GOpPY-
npoeax AByMa aononxutensHeiMa MMCA. Moayae APM oGecnieunsaer, ecn Tpebyercs, fonomn-
HHTENBHBIE BOIMOKHOCTH BBOZIa/BEIBOAA SI2.

Mopyne TakToR 1 ToHOB CTM

Monyns CTM obecnieunBaeT TpeGyeMble CHPHANB TAKTOBEIX HacTOT H HCTOYHHKH LAGPOBBIX
TOHATBHBIX CHTHAOB ANA Beeil cTanLuM (puc. 6.15). CoepuT 3amatoumii TakToskll reHepaTop
CTAHUHMH, CHHXPOHH3NPOBAHHBIH (P HEOGXOMUMOCTH OT BHEUIHETO 3TANOHA HAacTOTEL. Moxyms
OpMHUPYET Taloke IHHY TORATBHLIX CHrHAToB SI2. Ona conepxur 32 kanana ¢ 16 6ur HKM-cur-
HalaMH W TaKTOBOH uyactoroi 4096 KI'u, pacmpenenseMeiMu mo Beeil cranumu. Ilo Heif Bo sce
YNPaBIAIOUIHE HEMEHTRI MIEPSNAIOTCA BPEMA CYTOK, aBOHEHTCKHE TOHANBHBIE CHIHATBI H (pash!
aprontdopmaropa. OHa CONEPIKAT TAKKE KAHAN i Tpaucnauuy (Broadcasting).
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B kaxioll ctaHuun oGopyaosano fpa CTM, BEINONHAOUIMX HIEHTHUHLE PyHKIEH 1 paGo-
TAIOWIHE B PEKHME Fopsyero pesepsa (Mutual Backup). Ecii 0MH H3 HHX OTKA3EIBACT, CTAHIHA
MPOZONKAET TIOTYHATh TAKTE M TOHBI OT APYroro Moayia. Kaxaeii CTM conepxHT TepMuHan
TaKTOB ¥ TOHOB, a Taxxke TCE.

OcHopurie dysrumn moayna CTM (puc. 6.15) NpHBeNeHB! HIKe,

1. Kormpone onopwoti yacmome: — HHTEpQENC ONOPHEIX TAKTOBLIX CHTHANOB (A0 4), BhlAe-
aeriwx DTM H3 NpMHEMaeMBIX cHrHanop 2048 KTy, uin monyyaeMBIX ot MHTepdelica CHHXPO-
Hzaunn 2048KTy cormacho MCO-T G.703.10. OnuH BXOA NPefyCMOTPEH AA NOAKMOUCHHA Ue-
3HEBOrO CTAHAPTA MACTOTHL KpaTkoBpeMEHHAA CTAGHILHOCTD B PEXMME TONCTPOHKH PaBHA CTa-
GHILHOCTH BHEATHErO ONOPHOTO HCTOYHHKA.

2. Hughposoii 2enepamop cuzHanos MONANLHbIX ¥ACHOM — YaCTOThI TOHOB, MOCTEIOBATENb-
HOCTH TOHOB M YTPAB/SIONHe JaHHbIe XpasaTca B EIIII3Y U MOryT JIErko MeHATsCA 1o TpeGoBa-
HAAM 3AMMHHCTDALHH.

3. Yempoticmeo yudpoeozo asmoungopmamopa — 110 BHIGOPY MOXKHO YCTAHOBHTE ONHY MIH
ZBE MUIATH UHGPOBBIX aBTOHHGOPMATOPOB JUIA reHepauyy 192 ¢ 3anucankmx cooGLueHni Ha wa-
Ty. OrcueTsl peun xpanarcs 8 EITM3Y B ungposom Buze.
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I i |
I
I
Brewnsa K ayGnupyiowemy
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Puc. 6.15. CpyktypHan cxema CTM

Moaynk TeCTUPOBAHUA CORAUHNTENBHLIX NUHKMI TTM

Monyne TTM scrionesyeTca A TECTUPOBAHMA KAYECTBA CHPHANM3AUNH, KOMMYTALHH M Ne-
PeNaun B HCXOQAUINX HANPABICHHAX. Momyb conepxut:

— OAHY WIH NBE TNATH UUPPOBLIX CHIHANBHRIX npoueccopos (DSP), peamnsyrouux 15 nph-
©MHUKOB H NIEPEAATYHKOB ¢ IIPOTPAMMHDYEMEIMH IADAMETPAMHU,;

— oAuH neMeNT ynpasnenus MCUA;

- no BeiboOpy, OnHY WK ABe MIATHL ananTepa crona H3Mepenuit (TDAA), kaxaas #3 KOTOPBIX
ofecreunBacT 10 MIECTA AHANOFOBEIX KAHANOB K BHEUIHEMY H3MEPMTETBHOMY CTOTY Ans
BBINOIHEHHS TECTOBBIX TOCIEHOBATENBHOCTE 11O 3a4aHHAM ONIEPATOpa.
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MynbTUNPOUeCCOPHLIA TecToBbLIA MoHMTOp MPTMON

Mpeacrasaser coGolt HHCTPYMEHT TECTHPOBAHHA, paspaboTaHHBIi 1A TeCTHPOBAHHMA on-line
8 paboTaome# cTanuyK. FcnonbayeTes 41a OTHCKAHMA B YCTPAHSHHA ¢GOSR TONBKO CICLHATBHO
MOAIrOTOBNEHHEIM NepcoHaioM. Dusnueckn obopyaosanie MPTMON — cocrapnas wacts S12;
BKJTKYAET:
— NOCTOAHHEII 31eMeHT ynpaBienua Tectupobanuem (PTCE) — oGuuneii ACE (¢ bynkuua-
mu ITO cTangaptHoro sapa kemel), 3arpysxaemerit Gonsiuedl yactsio IO MPTMON;
— VDU — MoxeT MOAKTIOYATECS YEPe3 ANIaNTeP NOCHSI0BATEIBHOTO HETepdeiica PTCE.

Mopyne 3auute) DFM

Koopannupyer, 3anyckaer i KOHTPONHPYET BCE 3AIMTHERE ACHCTRIA, AHANU3HPYET aBapHH U
TIPHHEMAET MEPE COTMIACHO THITY H KATETOPHY ABAPHIN.

Monyab pasMewe B LONONHUTENBHOM IEMEHTE YHPABICHHA B BCErAa AyGmapyerca B cuc-
Teme. Bee oGopynoBanue, OTHOCAIEECS K CPE/ICTRAM 3alHThI, TAKOE KaK MPHBOA IMIaBHOH MAHETH
aBapHit, NpefoCTaBaAeTCA MoAyneM P&L.

Moaynb nntepdeiica oneparopa OIM

O6ecneunpaet uutepheiic A0 15 undposrx paGounx Mect oneparopos (DOP) ¢ DSN ctan-
M. CoenuuseTca ¢ UndpoBbIMH paGounmH Mectamu onepatopo HKM-tpaktom. ITocaendnit
HMeeT 32 kaHana B COOTBeTCTBHH ¢ Pexomenpaupeit MC3-T Q.732. Tpuauare kanaaos HKM-
TpakTa npHcBoeHB! 15 DOP. DOP noaxmouatorea k NKM-TpakTy uepes pacnpenenHTenbHbii
uneiid. Kawas 16 Boigener i CHrHANH3aUMH B3anMoneictsus ¢ DOP. Hutepdeiic mexay DOP
H pacnpenenuTeIbHbIM LIEH(BOM KOHTPOIHPYeTea 0GopyI0OBAHHEM YIIpaBieHHs pabounMu Mec-
TaMH, YCTAHOBNEHHBIM B NOMELICHUH ONEPaTOPOB.

Moaynt uncdposoi koHdpeperu-ceasn DCM

Monyms DCM oGecneuneaeT ycTaHOoBIeHHE KOH(EpeR-COSMHENRIT ¢ yuacTitem a0 30 cTo-
POH. DTOT MoAYNIE paboTacT COBMECTHO ¢ MOAyNeM HHTepdeiica oneparopa (OIM). Konuuecrso
YYACTHHKOB C€aHCA KOH(EPEHL-CBA3M rHOKOE H MOXKET ONpEIeNAThCA 3aKazunioM. Boamowua
B3anMocBasb (Overflow) Mexay momymiMu koHepeHR-cBAZH, o0ecrieuHBaONMMH HHTepdeiic ¢
niepudiepHeil CHCTEMBI {TePMHHANHI OIIEPATOPA H YCTPOHCTBA MACCOBOI NaMaTH).

Bee 1O, BKTIOYas CTAHUHOHHYIO 6a3y NAHHBIX, ONTHMATLHO PACTIPEASICHO HO NEMEHTAM
YTPaRIEHHS MOAYISH CHOTEMBI.

6.3. Lucporoe kommyTaymonHoe none DSN

OcHoBoii HHdpoBore kKoMMyTalmosHoro mona (DSN) cmyxur LMGpPOBOM KOMMYTALMOHEHBIT
anement DSE. IMocnennuii npeacTapiser coGoil BpyGHYIo NeuaTHylo MiaTy, Ha KOTOpOil pacro-
NOXKCeHB! 16 KOMMyTaIHOHHEIX MopToB B Brae BHC, ceasanHbx Mexny cooii obwell WHHOH ¢
BPEMEHHEIM YIUIOTHEHHEM, UMEloMIeH 39 napailiensHBIX IPOBOAHHKOR ¢ BPEMEHHEIM YIIIOTHEHHEM
(puc. 6.16). 31a UWIHHA CONEPXHUT MONA: JAHHEIX, BXOJAA, 05PATHOTO KaHANA, YIPABICHAA H CHH-
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xponusaini. Kaxaelit BXoJ( Henons3yer muHy 32 paza 3a oauH UHKI. OyHKUAA KOMMYTALMH,
somonHAemMas DSE, 10380/15eT OPraHu3OBEIBATE COSANBEHHE MEXKIY TIOOEIM KAaHATIOM (BpeMms)
ool exonawei HKM-miHnu (pocTpaseTBo) H MoGHM KaHaTOM (BpeMA) 11060k HexoaAmei
HKM-anaun (npoctpancteo), T.6. DSE sABnseTca KOMOMHHPOBAHHLIM KOMMYTATOPOM THIIA Bpe-
MA-TIPOCTpatcTBo—Bpems. DSE MOXKeT GRITH COSTMHEH KAK ABYCTOPOHHHI KOMMYTATOP HIIH KaK
OHOCTOPOHHHI.
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Remeit

Cxema renepatopa,
YNPABRAIOIETE HANPSXEHEM

Puc. 6.16, CTpykTypHas cxema LuchpoBOro KOMMYTALMOHHOTO anemenTa DSE:
CLTD -~ cMCTeMa pacnpeoneHin TAKTOBLIX U TOHANbHBIX CHIHANOB.

DSE BKnouaer:

— MPUEMHUKH U DEPEeAATIYNKH !I"HHﬁ;

— ¢oBCTBEHHO KOMMYTaMORHbIH SemenT (SWEL),

— CXeMy reHepaTopa YNpPaBIAIOLIErO HANPAKEHHEM;

— CXEMY YCTAHOBKH B HCXOJIHOE COCTOSIHHE {CXeMa cOpoca).
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KoMMyTauHORHBIH DOPT pasfelieH Ha ABE YaCTH:

— NPHEMHYIO 4aCTh (MMeeT Gydep AA CHHXPOHU3ALMH ¢ BxomammM UKM-tpakrom, 3V Ka-
Hanos), ofecnedHBaomas B3AHMOACHCTBHE ¢ 39-TIPOBOAHOM LIMHON AN YCTaHOBNEHHA,
YEEPKAHUA U OCBOGONACHHA TIYTEH;

— NepefialoIyIe YACTH, BHGOMHAILYIO BPEMEHHYI0 KOMMYTALMIO IYTEM 3aTIHCH yNPAB/IAN-
1WETO ¢IOBA BO BXOAALIYIO IAMSATH, OTHOCSILYIOCS K OTASTBHOMY BrixoanoMy KH. Obecne-
JUBAeT NOMCK NEPBOro CBOGOIHOrO KaHaa, BeilaeT HHGopMane B UKM-Tpakt 1 noxnep-
KHMBAET (PYHKUHOHHPOBAHHE UIHHEL,

Kax nokasaHo ua puc. 6.17, DSN HMeeT YeTHPEXCTYNEeHYaTYIo CKIATIHYI0 CTPYKTYPY.

Crynes 0
J— Komytatop  Crynews 1 Crynews2  Crynews3

ynpagnewss Aoctyna

Y Toynna 15
Toe 1 77 7

Tpymnosoi o
KOMMYTaTOp

Komsyrarops: fpynna0
aocryna

Sromer
ynpasnenwR

Mnocxocts 0
Anocrocrs 1

Nnocrocms 2

Tnockocts 3

Puc. 6.17. Cpyktypa DSN:
TCE — 3neMeHTH ynpasnenus

Hynesas cTynedb COCTOMT H3 TTAp KOMMYTaTopos Aoctyna (AS). Kaxaerit TCE noaxmosaet-
cq K AS uepes ase MKM-nuHun 4yepes napy AS (1o ofIHOH JHHMH K KXIOMy KOMMYTATOpY Na-
pri). Taxoe coemmuenne obecnieunsaet BrGop apyx mapupyros & DSN. K karoii nape AS mo-
KeT GHTh nogKIoueHo 1o 12 CE; MaKCHMAaNbHO CTYNEHb OCTYMNA cofepskuT 1024 xoMMyTaTopa,
pa30HTHIX Ha 512 map.
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KoMMyTaTOps!l AS BHIIOMHAIOT CACAYIOUIAE (BYHKIHA:

- noakmoyenne TM u cuctemunx Momynedi kK DSN;

— pacnpeaeneHne TpadHKa K pasaH4HbIM maockocTam DSN.

TlopThi KOMMYTATOPOB AOCTYNA HCHIOIB3YIOTCA CASAYIOMIM 0GpazoM:

— niopTh! 0-7 — 1A noaxmouenus TM k DSN;

— nopet 12 1 13 — z1s noAKIIOUEHNA CHCTEMBEIX Montyneit x DSN;

— noptet 14 u 15 — st nonmodesns ACE;

— nopTel 8—11 — BHIXOAHBIE NOPTEI JUIS HOJCOENMHCHAS AS K TJIOCKOCTAM FPYTINOBEIX KOM-
MYTaTOpoB.

DSN MOXeT HMETh 0 TPeX OAAMHAKOBLIX CTyMEHe#H IPYINOBBIX KOMMYTaTopoB GS mo YeThipe
TUIOCKOCTH B Kaxknofi (cm. pue. 6.17). B kaxaol muockoctd rpynmosoro 6;1oka Ha oqun DSE npu-
XOMHTCA YeThipe Napbl AS. Ilpu Takoit koHGurypawnu DSN Moxer obpabotats Tpadux Gosee
geM 120 Thic. aGOHEHTCKMX MM 85 Thic. ClyKeGHBIX THEHHA. [IPH MEHBINEM KONHYCCTBE JIMHHI
TpebyeTca MexblIe CTyMeHelt Hekanna 1 MeHbiue cnoes B DSN. ITpn asyx niockocTax cTyneHe#
GS ouH KOMMYTaTOp 0CTYRa AS MOXeET 00CTYKHTE Harpysky ao 69 3pn, npu Tpex — go 110,
mpu HeTEpex — Ao 159 Dpa.

CornacHo TpeGoBaHHsM, NPEABIBIACMBIM K CTaHIHH, DSN MOXET pacIuMpATLCS B IHPOKHX
fipenienax. HapauMpanue nons npy yseHUEHHH YHCNA TEPMUHATIOB WK TpadHKa POHCXONMT 3a
cuet rononkuTensHbx DSE. CyniecTsyromie 3neMeHTs! He 3aTParHBaloTes.

Tudkects DSN H ero BhicokHe NokasaTeqd 0GecneYHBAIOT CBA3b MEHKAY GONMBLIMM HHCIOM
MEMEHTOB YIIPABNEHHA H paciuipeHne CTanmmi 663 yXyaueHns KauecTra o6cnykupanus. 0606
IeHAble XapakTepHcTHkH DSN ciemyromue:

— [OWAroBoe NPOKMIOUCHNE yTH C ABTOMATHICCKHM HCKAHHEM CBOGOIHLIX KAHATOB H aBTO-
MATHYCCKHMH TIOBTODHBIMH IIOTBITKAMY, 00ECIEYHBAIOUINME BHPTYATRHYIO HEGIOKHpYe-
MOCTb. Kaxkapiit nopT pearnpyer Ha KOMaHAE TIPOKITIOYEHHS Ty TH, [TOCHUTAEMBIE 9EPE3 T10-
1e. TIporpaMMHOii KAPTH! COCTOSHHSA TI0JIA HE CYIIECTBYET;

— BHYTPEHHAA HAAKHOCTh 00eCTieuHBACTCA, GNarosapa AOCTYNHOCTH GOBIIOrO YHCNA alb-
TEPHATHBHBIX MyTEH, TAaK YTO 0TKa3 ofHoro DSE He BIHAET HA BO3MOXXHOCTH COSIMHERHA 1
HE3HAUHTENBHO CHHAKACT NOKA3ATE/H CHCTEMEY;

~ MONe KOMMYTHPYeT unporsle TKHUK 4096 kGUT/C, Kamuas no 32 BPEMEHHBIX KaHANA CO
CKOPOCTHIC 128 KOUT/C, KOTOPHIE MEPENaoT, IOMHMO ey, MEXMOIYIIBHEE CHFHAIBHBIC
COOBILEHHS, @ TAKKKE IHPOKMKIl JMAIA30H AJHHBIX.

BebtHocHo# 6nok RTSU

Bnok RTSU cOCTORT M3 KOMIIEKTa MOMyJeli JUIs MOMKTIouEHHS aGOHEHTOB, KOTOpPHIE TIpH-
COCANHAIOTCA K IMPOBOMY KOMMYTAl[HOHHOMY TNONKO Hepes ABa KOMMYTaTopa JOCTYNa
(pnc. 6.18).

Kaxzplit KOMMYTATOP ZOCTYNA NMOAKMIOHUEH K KAKMO0H TAOCKOCTH TPYMIOBBIX KOMMYTATOPOB
o ool nuEKM 4 MGut/c. Tepmunanbhelii abonentciuii 6nok (TSU) npespawmaercs 8 RTSU,
KOTZIa 3TO NOAKMIOYEHAE PACIAPERO MY ALTHIIEKCOPAMH H 0GOPYIOBAKHEM TIEpenayH.

OCHOBHAA CTAHLIMS BOCTIPUHUMAET YAANCHHbIC IIOAKMIOYEHHS KaK YacTh cTaHmiy. FO oc-
HOBHOH CTAHLNH, 0GecneunBalomee YIPaBICHHE BEI30BOM, YIPaBICHHE H OGCIY)XHBaHHE, HC-
nofe3yercs B oGbIMHOM peskuMe oSopyrosarueM RTSU. C cHcTeMHOl TOUKH 3peHHs HET orpa-
HHYEHUA HA Pa3MEP 0GOPYIOBAHUA, HCHIONB3YEMOTO B YIATCHHOM NOAKMOUEHUE.

Ponib cuCTeMBI Mepenay MOXKET BBIIONHATE MIEKTPO-ONTHYECKHH npeobpasosatens (EOC)
S$12 ¢ BONOKOHHO-OMTHUSCKHM COCTTHHEHHEM MEXY ABYMA CTOPOHAMH, & TAKXKeE H Mobad cucte-
Ma TiepeNadH IMPOKOTe MPHMEHEHHS.
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Puc. 6,18, Brwuenue RTSU e cTanuuo

BuinocHoit 6nok IRSU

AtGonentckuit 6nox IRSU npeacrasnser coboii koHuenTparop TenedonHoi narpysxn. Ipea-
Ha3HaueH [UIA 3aMeHBI BONBIIONO YHC/A JIMHKH MOMICTIOUEHHS yIAIEHHBIX a6OHEATOB K CTAHLHH
YETLIPEXMPOBOAHBIMU BBICOKOCKOPOCTHBIMH JiHMAMH. IRSU — cocrasHad wacTe Alcatel 1000
$12. Ito o3Hayaer, 4T0 aGOHEHTAM, MOAKTIO4eHHBIM K IRSU, mperocTaBnsiores Te e BOIMOXK-
HOCTH, 4TO H aGOHEHTAM, IIOAKTIOYEHHBIM HEMOCPEACTBEHHO K CTAHUKA. KpoMe TOro, OHA MoMb-
3yI0TCS TeM ke HaBopoM LONOAHHTENbHBIX Yeayr. COoTHOUIEHHe ananoroBblX 1 ISDN-nnuui B
IRSU MOKET MEHATHCS COTMTACHO MOTPEGHOCTAM.

IRSU npenctapnser cobol cMemanHblit KOHUSHTPaTOp Ana aHanoroBsix H ISDN ao-
HEHTCKHX NHHHIl, 0becneyuBaIOLMA IKOHOMHIECKHHA NOCTYN K CTaHUMH. DTO JIOCTHraeTca
KOHUEHTpaumeHi aboHeHTCKOH Harpyskn B 1-4 crannapTaeix UKM-tpaktoe 2,048 Mé6ur/c,
NOAK/TIOUEHHBIX K OCHOBHOM cTaHuun. Ilpu notepe cBasu ¢ Heif IRSU mepexofUT B aBTOHOM-
HbIll PEXHM, B KOTOPOM 0GECIICUHBAIOTCA IPOCTHIE PA3TOBOPHEIE COCMUHEHNA MEXIY aGOHCH-
TaMH.

Co cToponEl ocHOBHOI cTanmiy 20 4 MKM-TpakToR mOAKIIOUAIOTCA K ABYM MOTY/IAM HHTEP-
deiica IRSU (IRIM), paGotaromumM B pexume cross-over. K ogHomy xommiaexty HKM-tpakTos
MOXKHO noamounts g0 8 IRSU ¢ ncnons3oaHueM KOHQHIYPALMH NUHEHOTO MHOTOKPATHOTO
(multidrop) AocTyna. MHOroKpaTHas KOH(QHTYpALHs ABIACTCA MOLIHBIM H 9KOHOMHYECKH 3ddek-
THBHBIM CPEACTBOM (pHC. 6.19). OnHaKo NpH HCIONb30BAHHW MHOTOKPATHOH KOHGUIypauun Mak-
CHMAIBHOE YHCIIO 400HEHTOB, KOTOPOE MOXET GbITh 0bciykeno napoit IRIM, — 1024. Moandu-
kaln 6noxos IRSU npezncrapnens! B Tabn. 6.1
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LU®POBAS CUCTEMA KOMMYTALIMM ALCATEL 1000 S12
BeHOCHOE
pacnonowehile
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(2,048 MerTic) — R
IRIM
TCE —] Rsu
MborokpaHas
KoHdwrypaLmA
(muticrop)
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TR (2,048 MbnTic) e
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—  IRsu
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IRSU
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i

Puc. 6.19. KoHdMIypaunss MHOTOKpaTHORO W OAHOKPATHOTO AOCTYNOB

Ta6nuua 6.1. Moaudmkauum 6nokos IRSU

Tun BoinocHOTo 610Ka

XapakTepuctika 6aoka IRSU

Hpumeuanna

Onnostaxuerit IRSU:
256 ASL wmn (112BA + 32 ASL)

ASL — ananorossie
2GOHEHTCKHE THHUH

BA ~— QnpoBEIC IMRIK

Basosoro nocryna ISDN

JRO1-AL o e
_ YXITaRHBI 2
JR02-AL 512 ASL 1w (240BA + 32 ASL)
JRO3-AL Tpexoraxumii IRSU:
(976 ASL + 24 BA) nm (480BA + 64 ASL)
IR0O6 Bnok 06opy0BaHKs MepeaaTH
IR0 Basossit 6n0k: 96 ASL wrn 48 BA
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FNABA 6

6.4. MNporpammHoe oGecneyerune

Apxutextypa I10 Alcatel 1000S12 umeeT HepapXu4ecKy:o CTPYKTYPY H3 NATH OCHOBHBIX COCTAB-~

muoumx IO (pue. 6.20).

AMUHHCTDETYEHOB ynpaBneANe
~MIMEDEHIAe TDACHMIKA NOKaSATENGH KEMECTBa OBCTYXHBAK

- ynpasnehne cetbio
~ ynpaenexme cranmmeh
~pacupeNe o6opyROBaHNA U 10

O6patorka BLIA0B0S
- ynpaBNeHMe BLiz0BaMM
- OBCAYKHBAHNE BISOBOB

TexoBcnyrisanmo

~ YRR TeXOBCTYRBaHIA
~ (ysupA TeoTUpOBaHMS

~ onepauya nepesarpyaki

(rene

pecypcamy

Tonnepxra TenedonHe

- 06paGorK yeTpoiicTs
TenedonOk nepHpRPHA

- curvanAsaLIA

~ YDEBREHHS TeNEbOHHENA

- TaKcalis

ynami

edpomneie cobkimus }

OnepawyoHHas cHETEMa 1 6338 AGHHGIX
- sampyara CE
VIHMMANU3AUN 4 BOCCTAHOBNEHHE
- CRYXBbl BpRMEHM 1 KaneHnaps
~05paGOTIMK NepUbEpMLIX  ~ GACTEMA yrpasneHs Gaski
AGHHBIX.

-Aapo
- TOpMHHANGHEIN UHTEpKDeHC
i oGpadomka cem

yoTposicTs

MporpanmHos oBecnevsHme

Amapatwoe ofecneveniie

OBopynoBaKve anemeHTa ynpasneHnA

Tenedonroe obopyaosarue
(TenedpoHHbIE YCTPOICTEA , UNDPOBOE KOMMYTALYIOHHOR Nane

(OSN),

repuchepiHsie yCTpoRcTea )

Puc. 6.20. DYHKUHOHANLHBIE YPOBHYM 1 BUPTYANbHLIE MAWKHBI

OHH COCTOST M3 YETHIPeX OTASABHBIX NPHKIAIHBIX IPOrPAMM ILTIOC ONEPALIMOHAAA CHCTEMA

u ciepa Gasel nannbix. (1O o6namaet cnenyromuMy GYHKLIHAMH:
— HO noddeparcku menedonun — 06ecTieUUBAET GYHKUMN HUZKOTO YPOBHA CHIHAH3AUHU K
06paGoTINKOB YCTPOHCTB 4As CTHIKA ¢ Tele(oHHBIM 06opynoBanieM. JONOIHHTENBHO OHO
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pacnipepenser Tenedonupie pecypcr (HaNpUMep, NPHEMONCPENATYHKH, HCXOMAIUNE TPAK-
TEI) TIO BHI3OBAM U F€HEPUPYIOT IAHHBIE TAKCALHIL;

— IO obpationtku 66130606 — peaNU3yeT OGIIYIO KOOPAMHALMIO NOCNEAOBATEABHOCTH COEIH-
HEHIA, NPHHIMAR PelleHHs BRICOKOTO YPOBHS U BBI3BIBAA PA3HbIe APYTHE Cepsl BOBICKae-
moro [1O;

— admunucmpamuetoe [10 — oBpaGaTLIBACT 3aNpPOCE! OT MEPCOHANA CTAHLUMH IA M3MEHE-
HHsL TORYNOCTOSHHBIX JanHbIX (TIT1) B Gase aanneix. OHO MOIMOHIHPYET AaHHBIE, KOTO-
pHie HCTIONB3YIOT IPYTHE TIPUKIANHKE TPOTPAMMEL B CBOHX PEIICHHAX M, TAKHM 0GpasomM,
TIO3BOJIAKOT OMEPATOPY HIMEHATh XaPAKTEPHUCTHKH H MOBENCHUE CTABLIMH, KAK OTPEACNECHO
B [T, JIOMONHATEALHO, OHO KOOPAMHHpYET Hapamusanue J10 u oGopynosanus, obecne-
YHBACT KOHTPONb JAHHBIX H CTATHCTHKY pBGOTH, HTO [O3ROAACT ONEPATOPY CETH AHHAMHU-
Y€CKH KOHTPOJIHPOBATh OKPYKCHHUE CTAHLIHH B Teﬂe(bOH.HOﬁ CeTH;

- 1o mexoﬁc/[vxueauux — OpPTaHHU3YeT MECTHOE ¥ HEHTPAJIN30BAHHOC Texoﬁcuy)lmnaﬂue u
GyHKupK BoccTaHOBNenHA, Eciu onmbky He MOryT GhITh YAOBAETBOPHTENLHO CKOPPEKTH-
POBAHEI Ha MECTHOM YPOBHE, OBH COOOIIAITCA HA YPOBEHR LICHTPATH3OBAHHOTO TEX0GCY-
KHBAHHA, KOTOPOE KOPPETHPYET H KOOPIMHHPYET AHAINU3 OLIHGOK, BHIONHACT NEPHOMYE-
CKHe H QMArHOCTUMECKHE TECTBI YIS JIOKAMH3ALMH OTKA30B H 3aMyCKAeT IPOLECCH aBTOMA-
THHECKOTO BOCCTAHOB/IGHHA TIOCHE OTKA32 HA YPOBHE Beell CHCTEMBI;

— IO onepayuonnoii cucmemsl u 6azor danibix — 00ECIIEUNBAET GA30BbIE MEXAHH3MBL
YTpaBNeHuA pacnpenenenHolt o6pabotkoii 1 nanHeMU. Tecno caasano ¢ I1O rexobemyxu-
BaHHA JUIA 3arPy3KH H BOCCTAHOBIEHHA MHKPOMPOLIECCOPOB H BKIKOYAET HO obuero seo-
na/seisona (GIO) u ceasu yenopex—mamuna (MMC).

Alcatel 1000 S12 UMeeT NOTHOCTBIO PACTIPEAEITEHHYH APXHTEKTYPY € PEAILHO Pacnipene/IeH-
Holi 0BpaboTioii. ITO OCTHraeTes HCMOAB3OBAHNEM LHPOBOTO KOMMYTAUHOHHOrO Nona (DSN)
B UEHTPE CHCTEMBE, OKPYXKEHHOIO HE3aBHCHMBIMH MOAYTAMH ¢ MHKPOMPOLUECCOPHEIM YTIPABREHHEM
(puc. 6.21). Cocaunenns yepes DSN cnyxuT Kak m1d HHOOPMALHMG TONB30OBaTENEH, TAK H LI
CnyxeGHOTO 0GMEHA MEXITy MOAYISMIL

Mukponpoueccopsl MOayneH 3arpyKeHE NPOrPaMMaMH, KOTOPHIE H3BECTHBI KaK MALIHHEI
konedubix coobwenuii (FMM) i Mamuns noanepxu chcteMsl (SSM). Onu ofecnieusBaroT Kax-
Zblik MOSYNb CPEACTBAMU 1A GYHKUHOHMPOBAHHA B COOTBETCTBHY C €r0 HA3HAYCHUEM, KOTOPBIE
BKAIOYAKT 0BpaGoTdHKH coobwieHnii oGMena ¢ ApyruMu MoayIaMu Yepes DSN u cpeactsa noc-
Tyna K ONEPALHOHHON CHCTEME U CHCTeMe ynpaBlerHa Oasoll aansbIX. K docmouncmeanm Takoi
apxuTekTypH 1O oTHOCATCA CRenyomue.,

1. Moayin # anements! DSN Moryr go0aBlsTeCs A4 PACITHPEHHMS CTAHUHH [POTIOPLHO-
HATBHO YBENMYEHNIO €€ EMKOCTH. JIOTIOMHHTENEHAA MOIIHOCTE 0GPaBOTKY ABTOMATHYECKH BKIIIO-
4aeTCA B HOTIOAHHTENBHEIE MOAYIIH.

2. TonHbIf OTKA3 CHETEMBL TIPaKTHYECKH HEBO3MOMKEH. Hp“ OTCYTCTBHH LIEHTPATLHOIO KOM-
NbIOTEpPa OTKa3kl MOTYT BO3HHKATh TOJBKO B OrpaHquHHOﬁ YacTH CHCTEMBL, a q)yHl(llHl/l, BBIMOJ-
HABINMECA OTKA3ABLINM OCOPYZOBAHMEM, MOTYT JErKO NEPEeAaBaThCA APYTMM MpOLECCOpaM B
pyNnax ¢ pa3neNeHHeM Harpy3kH, 3aacHsIM MM PE3ePBHBIM MOMYTIAM.

3. HavanbHa ¥ HapaluMpaeMas NPOH3BOIHTENBHOCT MO Tpadmxy # o6paGoTxe BEI3OBOB
ofecreTMBaeTCA SOMHEBIM THIIOM 2neMeHTa DSN n HeGOBLIHM HHCIIOM Pa3HBIX THIOB MOLYMeEHl.

4. 3ama4H BLIONHAIOTCA NAPAIIENEHO B PA3IMYHBIX MOLYMIAX CHCTEMBI, YTO [IO3BOIACT H30e-
KaTb y3KHX MECT NOCNENOBATENbHOM 0GPabOTKY, XapaKTepHEIX A1 GONBIMMX IEHTPANbHBIX KOM-
THIOTEPOE.

5. Nockonbky DSN ocylecTsaseT Takke CBI3b MESKLY SIEMEHTAMH YIPABICHHA, HET HE0O-
XOOHMOCTH B JOTIOTHHTERBHOM OGOPYJIOBSHPIH JUI% CBA3H MEKIY pasiii4HBIMU YaCTAMH CHCTEMBI,
4T0 CHHKAET 0GbeM 060Dy ROBAHHA.
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JIONOAHHTENBHO K PACHPEACTEHHOMY NPHHUMNY BECICHE HEKOTOPHIE YCOBEPINEHCTBOBAHHS
B 43CTH AOCTYNA K IAHHBIM H OGCIY KHBAHHA:

— MOAYABHAS CTPYKTYPa MPOTPaMM, HCTIONB3YOIMIAs A3BIK BLICOKOrO ypokHs MC3-T CHILL;

— CTAHJapTHhIE MpOTpaMMHele HHTepdeitcsl Mexay FMM ofpasytor moruueckue Sapbepsi,
KOTOphle (PaKTHYECKH MEPEKPRIBAIOT BO3MOKHOCTL PACNIPOCTPAHEHRS OMNGOK N0 CTAHLIMH;

— TpUMENEHNe BUPTYANbHbIX MAWNH, PACTPE/ICICHHBIX 10 HEPAPXHIECKHM YPOBHAM;

— MOIyMbHaA CTPYKTYPa AAHHBIX, HCNOMB3YIONIA! PACTIPE/ICICHHYIO PEALHOHHYIO Gasy Aan-
HBIX, YTO AeAAeT HE3ABHCHMBIMH NPOTPAMMB! H AAHHBIC;

— mporpaMMHas kiaccrbukalna oGopynosaHus Ha 6noxd Haaexnoctu (SBL), rae kaxasit
SBL ofbeanHaer oany rpynny dyuKIMOHAIRHO CBA3aHHOro ofopymosasus. [Iporpamma
TexoGcaykuBanus BeiBoauT SBL u3 paGoTh npu obHApyKeHuy ONGKY 8 pabore rpynme.

Iporpammeoe obecneyenne S12 BKIIOUAET NPHKTAAHEIE NPOrPAMMEL, ONCPALIMOHHYIO CHCTE-

My M JaHHBIC B BHIC Da3bl AaHabX. Bee 110, BUTIOUad CTAHIHOHHYIO 6a3y AaHHEIX, ONTHMATLHO
PacipeaencHo M0 JIEMEHTaM YIPaBAeHHA MOAyel CUCTeMBl (pHc. 6.21).

3anackon ACE

12 1.0

TCE Mogyna
nepuepn
neamyan |

TCE Moayna [ "] TCE Moy
ARCT L

abonercrn womHyTaLONHOS aGareHaA
cosgmuT:Hetx none CoeaMNHTERLHuiX
. i - R

H
!

TCE Moaym |- .
CRymebHbIX
@Mnreos

CreTomubn ACE

(oBpatonia eeis0ece)
OnepauAonHan CHcTema [l otvasoria ebicosos
[ Tenedonen nomnepia TexobeayKusane

AQNMHACTESTVENOS YTpaBNENS

Puc. 6.21. PacnpegenenHoe MO B Tnoboi cTaxuuy $12
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IO TenedboHHOR MOAREPXKKK AERHTCA HA YETHIPE YACTH:

1. Ofpabomyuxu meneonnpix ycmpoticme, cocTasigionie HHTepdeiic Mexay TenedoHHbIM
ofopyroBaneM S12 (Hampumep, aGOHEHTCKHE, COSIMHHTENBHBIC IHHMH, NEPEIATUHKHE, IPHEM-
Buku) @ [10 ynpasnesua BozoBoM. OHH GOPMUPYIOT HAHEH3IIHI YPOBSHb BUPTYAIBHONH Mali-
Hbl, CBA3AHHOM ¢ TeneORROf cHIHANH3ALMENH.

2. 110 cuenanusanyuu (puc. 6.22) BRNOMAAET GYHKUHIO TPAHCAALWMH TIPH OOMEHE CHTHATBHOH
injopmatmeii Mexay oSpaboTunkamu TenepoHHBIX ycTpoiicTs u IO 0bpaGotkn Br130BOE. B 01~
HOM HATIPAB/ICHHM OHO IIPACBANBACT TeNeOHHENT CMBICA COGEITHAM CHFHAM3ALIMH, IONYYCHHBIM
B HOpME OTHHECKHX CHTHANIOB OT 0GpaGOTUHKOB YCTPONCTB, B APYroM — npeobpasyer TencdoH-
Hbl¢ COBRITHA B KOMAH/IBI IPHBOAA JUIA 00paGoTUHKOB YCTPOHCTB,

MO copepxanms
TeneonHbX
Banpoc CIY
Ynpasnenvie o5pacoToi pecypoos
86120808 1 YOy
Ypaenenne
pecypoamn Nl
Banpocel
CHrHans! yeTpovcTs
Coburmun e wombepeHugesm
no
| curHunmaaLmm 3anpoce: np o8/
Ynpaenenys nepeaaTInkos Ynpasnenue
curmanuaauveit ‘scnomora-
TensHBMA
Licbps pecypoanmn
MEXCTZHLIOHAA
Pervorpous 1
chHanusaLm !
1
Wsmerenus Komamast 1
COCTORHIH npusoaa Tome:, 1
comvants !
i
Buop yorpoiicrsa i
O6padomumn O6patomanm
yempohoTs yetpoiicts
OSopyaceanue KowexTos CryxeGroe oGopynosanme
‘aABOHEHTCKHX/COBAMHUTENLHBIX MMHII {nepsaaTaa fpHeMHKY)

Puc. 6.22, NO curHanuzauuw

3. 710 codepocanun meneonnbix pecypcos OTBEHALT 3a NPHCROSHKE TeNeGOHHEIX pecypeoB
[0 3aMPOcaM OT MOAynei abOHEHTCKHX H COCIMHHUTEIBHBIX JHHHH MpH 0GHAPYXEHHH BHI3OBOB.
Ero Tpi 0CHOBHEIE YHKLIHH:
— YApaBAeHHE BCIOMOTATENBHBIMH PECYPCaMH I8 NPHCBOSHHA CIYHKeOHBIX KOMILIEKTOB
(mpHEMHHK, NepeNaTHHK WM YCTPOHCTBO KOH(EPEHN-CBAIH) BBI30BY;
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— ynpaBneHHe pecypcami KaHAToB A/1A BeIGOpa cBOGOAHOrO KaHana;

— ynpasnenue pecypcamu CH st npucpoenns ceoGomuoii CJ1 unn mnanu YTC/YATC pai-

30BY.

4. 10 maxcayuu Bbisbigaetcs 110 ympaBneHns BeI30BOM OAHH M HECKOJBKO Pa3 MPH yCTa-
HOBMEHHH coeanHenua. OHo undopmupyer [10 ynpasieHus BEI30BOM O TOM, SBISETCS JIH BBI3OB
TAKCHPYEMBIM W [IPENOCTABNAAET BCE AAHHBIC TAKCAUMH, Heoéxonmaue s npasunbnoﬁ Taxkcauuu
Pa3HBIX THNOB BBI30BOB H ycnyr. OfecneunpaeT 0G0GIEHHYIO TAKCALMIO, 3aITHCh TAKCALIHA BBI3O-
Ba, 3aMHCh AeTaneil Bb130Ba H (YHKIMH PACHpeSSIEHAN AOXOLOB.

IO aAMHHHCTPAaTHBHOrO YTPABNEHHs MPEACTABIACT INIABHBIA HHTephEHC A SKCINTYaTALHE
cetk. INoasonseT oneparopy Moauduikposars IITJI, KOTOPLIE ONHCHLIBAIOT PA3HBIE ACMEKTE KOH-
DUFYpALNMN CHCTEMBI H KCIUTYATALOHHEIE IAPAMETPH, pa3pellas MEHATh XapaKTEPHCTHKH U T10-
BE/ICHUE CTAHLIHH.

Crparernsa IO TexoGemyxkiupaHia OCHOBaHA HA KOHUENUMH 06ecneueHHs MePHOMHUECKOro,
nposepouroro (Audit) H AHArHOCTHYECKOro TECTHPOBAHHA HHANBHAYAILHEIX 2MEMEHTOB CTAHLHKR
6e3 npepeIBaHNA HOPMANBHOH 06paGoTkn Tpaduka. CoBMmecTHO ¢ ApyruMH cdepamu 1O pacope-
ACNEHO [10 MOAYNAM CHCTEMBI.

TIO MectHOTO Texobcnyxupanua pacnonoxeno 8 TCE n ACE, BimoyaeT pax Moyneii orne-
PAUMOHHON CHCTEMBI, TAKHX KaK MeCTHBI ofpaGorunk ommbok, 3arpysunk I3V u Ilepesamyck
3y.

TTO MecTHOTO TeX0oGCNYKHBAHHMA TAKKE BBUIONHACT CEPHIO MECTHBIX NIEPHOIMYECKUX TECTOB
AN NPOBEPKU HOPMATBHOH paBoThl TAKUX, KAK MPOBEPKH «NIEPEKPECTHHIX» NOCTYIIOB K HAEMEHTY
ynpasnerus (CE), BISIIOUEHHBIX B CNApeHHble KOHHMIYPALIMH, MECTHEIE IPOBEPOUHBIE TECTH A
BbIABJEHHS HECOINACOBAHHOCTH [2HHBIX H TECTA HOCTYNa K MOMK0 AJIA MPOBEPKH TOro, 4TO CE
HMeEeT [OCTYM HIH MOXKeT GbITh HOCTHTHYT uepes DSN. MecTHoe TexoGeHyKHUBAHHE KOHTPOMH-
PYET MEXTIPOLECCOPHBIif NOCTYN AN NpoBepku B3aumuoH noctynroct CE gepes DSN.

IO UeHTPANBHOrO TEXOGCTYKHBAHAS CKOHIEHTPHPOBAHO B AYGAHPOBAHHBIX MOAYIAX 3aLH-
Th. OHO OCYWECTRAACT (YHKIIHN OOLmIEH KOOPAMHALIMN AN KOPPEISUHA H BOCCTAHOB/ICHHS TO-
e OlLIHSOK, COOGILEHHBIX Pa3sHBIMU YaCTAMH CHCTEMBI.

6.5. MMpouecc yCTaHOBNEHNUA BHYTPUCTAHLIMOHHOTO
coeAnHeHUn B cucTeme

B npouecce BHYTPUCTAHUHOHHOTO COCIMHEHHA Y4YacTByeT clefyiomiee ofopymoanue: ASM,
SCM, CTM, ACE 1 undposoe kommyTaunortoe nose DSN (puc. 6.23).

Kaxapsit TCE moayna aoctyna (ASM, ISM, DTM H T.4.) cofepKuT OporpaMMHoe obecnese-
HHE /U1 0GCNYKHBARKA BBI30Ba. COBOKYIHOCTh MPOFPAMMHBIX 6/10KOB MOKET GBITh pasieNieHa Ha
TPH TPynnbL

— Ga0KH YNpaBiaeHHA BbI30BOM;

— Gnoku TNIPOTOKOJIa;

— GNOKH MOMKITIOYEHHS.

Monynn TIO cBasaHpl Mexay coGofi ONpeaeNeHHBIMH M CTAHAPTHIHPOBAHHBLIMH coobile-
HHAMH. CyluECTBye’l' ABa THIIA cooﬁmel-mﬁ, MepeaaBacMbIX B Mponecce OGCHYJKHB&HM BBI3OBA:

— HanpasjaeHHOE coobmenne — OAHO3HAYHO ONPEACHAECRO I KaKoro-bo Tpouecca B CHC-

TeMe;

— OCHOBHOE COOGLICHHE, ANA NEPEiaii KOTOPOTO CHAYANa NOMkeH GBITh BRIGpaH MapmipyT

€T nepenasin. -
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ACEA
ASM TCE TCE} SCM

ABoHenT A

DSN

HE — AsM [TCE TCE| c™m
I

AbonenT B

ACEB

Puc, 6.23, OGcnyknBanie BHYTPUCTEHLUMOHHOTO COSANHEHMA

B nponecce ofcaykHBaHHA BHYTpHCTaHIHOHHOro Bhizopa TCE moaysnesi ASM u SCM Bh-
NOARAIOT cneyrowne GyHKumH.

TCE ASM:

~ XpaHuT cTatyc abonenTckux kommnekToB ALCN (cBoGomno/3anaro);

~ CKaHHpyeT 00OpyAOBaHNE M HEMOCPESACTBCHHO YNIPABIAET ANNApaTHEIMK CPEACTBAMH 260~

HEHTCKHX H BBI3HIBHBIX NMEYATHBIX IIAT;

— OMPeaenAeT THN NEPENABACMbIX CHTHANIOB: JMHeHHbIE HIH PETHCTPOBBIE CHTHATIBI.

TCE SCM:

— CKAHUpYeT annaparypy Momy/s (oaus u3 32 DTMF-NpHeMHHKOB) ¢ LENbio 0GHAPYKeHHS

HAua/Ia ¥ KOHUA HEpefaul ouepe/IHoN uHpH HOMEpPa;

— nonyyaer HHPopMaLHEO 0 TpeByemoM urcne nupp HoMepa.

JononuutesbHblit snemMenT ynpapneris ACE BEINONHACT YHCTO NPOTPaMMHBIE GyHKLHH:

— YAPARJICHHE BHI30BOM;

~ aHann3 npedHKca (KO HANPABIEHHUS COSMHERHA);

~ nouck CJT;

- nacHTHGUKAUKNA aGOHEHTa H T.1.

Ecili HHULHATOPOM BbI30Ba ABJIAETCA AHANOTOBEIH AGOHEHT, HMEIOWMH MHOTOYACTOTHBIN Te-
nedornpii ammapat DTMF, 1o 31ans 06paGoTky BHI30Ba CIeMyronMe (pHC. 6.24).

1. 3anaTwe. Koraa aboneHT A cHumaer MuKpodoHHylo TpyOKy, conporueneHHe uuieiida
YMEHBILAETCA, & TOK YePe3 HEro yBEIHHHBAeTCA, uTo 06napyxueaerca matoii ALCN (AK Tep-
MHHAILHOTO KoMmuiekTa Moayns ASM). LHudposas norudeckasn cxema ALCN nepenaer sty MH-
dopmaunio obwel norudecxoii cxeMe LOGIC, BRIMONHAOIIEH PONb CBA3YIOMIEro 3BEHA ¢ HPO-
ueccopoM TCE monynst ASM. Jloruueckas cxema LOGIC nocrutaer curuan «Tpybka cHaTa» B
TCE, rae ox GyAeT MPHHAT U PACTIO3HAH ONEPAlHOHHOH chcTeMoli (OS), KoTopas neproIuYecKH
CKAHHPYET NAKETHYH) NaMATh TepMUHATbHOro nuTepdeiica (TI) — PRAM. Ilocne sToro cxeme
LOGIC nochuiaeTcs KOMaHAa, 3anpallliBaoias HHHOPMALIHIO 0 APOU3OLIeAIIeM CoBHITHH.

Npunateie w3 cxemsl LOGIC fanHble cOepxaT HHPOPMAGHIO O TOM, UTO abOHEHT CHAN
TpyGKy v ugenTiduxarop aGouenTa (duanueckuii TepMuHansHeni Homep PTN). C s1ore MomenTa
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D@ Save aktBH3MpyeTca 110, oGcnykiBaillee NaHHBIA BEI3OB.
U3 TCE B nornueckyio cxemy ALCN (nepeaaerca no 16
I - KH) nepepaerca KOMaHIa Ha BELIAYY NHTAIIETO Ha-
ﬂm’f npskeHHsT Ha aGoHeHTCKywo nuHHIO. Kpome Toro, 3a-
«Oreer Cranuavy HHMAETCA KIACTEPHEIN MyTh: noruyueckoif cxeme ALCNA
Pl nplewukcnux TIOCEUIAETCA COOCIICHNE, Kakad CBOGOAHAS IIapa npHEM-
wbp Horo u mepexaromero KH sakpennsercs 3a Boi3siBaio-
T M aGonenToM A.
Ecnut serspiBatomuit aGouent (abonent A) snaeTca
Aanis npedukca oBEHEIM aGoHeHTOM (He uMeet JIBO), To ana obemy-
I skuBanus ero epizopa TCE ASM Her neobxoanmoctn
Vo wabopa HCNONB30BATE AONONHHTENbHEE AaHHEle ACE.
TCE Mmoayns ASM, kyma BKmMoueH aGOHEHT A
I (TCE,), onpenenser:
Omfm:”‘ — M3 KaKoro MOZyls GyieT mojaH curHan «OtseT
—T craunun» (OC) (3 ASM i SCM);
— tin TA;
! m’igmﬁm“ — Kareropuio aGouenTa A (0GH4HbIH aGOHEHT, Tak-
T CO()OH, IMHEA NEPEAAYN JAHHEIX, KOHTPOIBHEI
m?;::;:em BBI30B H T.IL);
aborenta — pHpopManKIO W18 TApHQHKAUMHM: ONpPEASHATh
I CTOMMOCTE Pa3roBOPA WK HET;
”Whll‘";i C;r::m — TpefyeMoe uMcIIo NPePUKCHBIX KHP;
~ paspetenue JBO;
L — Heo6XoAMMOCTL  OOpalennA 32 AaHHBIMH  Ha
Oreer g ypoeue ACEnT.0.
I Onmoepemenno B ACE, mockiiaercs HanpapieHHOS
cooGlIeHne O MOCTYIVICHIN BBI30BA OT aboHEHTa A, a
Pasroscp TaKke 4HCHO TpeSyemmx mpedukcHsx wHp. ACE,
1 TPOBEPACT NPABMNBHOCTE NOAYYeHHON HEPOPMAUKA B
oot noceitaer noarsepxaente TCE,. Tak kak aboHeHT A
umeer TA ¢ DTMF, 10 HeoGxoauMo HalTH MOIYIb
I SCM (ecnu aGouent umeeT TA ¢ UMIYIBCHEIM HaGopom
Ocsabonaete HOMepa, To Homep abouenta B npunumaer momyne
ASM). JTns 31010 TCE, B CBOEIH NAMATH HaXOAHT anpec

Puc. 6.24. AropuTM oBCryKHBaNNS csoGoaHore SCM, onpeaenser Heofxoaumoe d4ucIO
BHYTPHCTAHLMOHHOTO CospneHun  YIPABIIOWNIX CIOB LIS COCAHCHI ¢ NAHHBIM MOAY-
nem yepes DSN.

2. Beigaua carnana «OC», 3anateit SCM BbiGH-
paer ceOGOAHBIN NPHEMHMK, OTME€YaeT €ro 3aHATHIM U mnockUtaer oteeT B TCE, ASM
(puc. 6.25). YCTaHABNMBACTCA ANMAPATHOS COCTMHEHHE MEXY aGOHEHTOM A H NPHEMHHKOM
Moayns SCM. Annapathoe coeanserne ALCNA ¢ npneMuukomM Monyna SCM HHuIMEpYeTca
TCE SCM.

U3 3ansroro npueMunka SCM aGoHenTy nocemmaeTcs curuan «OTBET CTAHUMHY , HCAOMb3YeT-
ca moaxmodenne curaana «OC» x SCM ot CTM d4epes HHY TOHOB.

Ecin cBobomneix DTMF wet, To TCE SCM nepenaer coofenne of 0TCYFCTBUH CBOGOMHBIX
npuemunkos TCE,. B sTom ciydae TCE, ASM uepes 30 Mc MOBTOpSiET NMOCBIIKY COOBLICHHS
TCE SCM ana noucka csoGognoro DTMF-npremunka.
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ACE,

asM, |Tce [ [ DN TCE| SoM

TCE CT™

Puc, 6.25. Bulaoe ATC 1 nprem Homepa

Lpdphi aGOHEHTCKOrO HOMEpa B BIHAE ABYXUYACTOTHEIX KOMGHHALNI NOCTYNAIOT Yepes ASM
B SCM — a70 AyruiekcHiiii 1myTh. [lonyuns mepeyio undpy Homepa, SCM npexpaiaeT noaauy
curnana «Oteet ctanuun», TCE SCM npreuMaeT i HakallnuBaeT HHGOPMALIHIO B NaMATH 0 TeX
nop, noka TCE ASM He cooSmuT uucio TpeGyembix npeduxcnsix audp. Mocne npuema nocnea-
neli udpsl oHu nakerom moceiraioTes B TCE ASM, roie aHaIM3HpYIOTCA NEPBEIE TPH LGP HO-
Mepa (TIPH CeMH3HAYHON HyMepaLHi).

Anann3 npedukca BKIIOHAET:

~ ONPEICICHAE THIIA BHI30BA (HANIPHMEP, THN — OOLIYHBI BHI30B);

— HHANKATOP NVIAHE HyMEPauu;

— XapaKTep agpeca;

— KO HCTOYHHKA.

3. Ocpotoxaenne SCM u npormovenne coenanennst, [lo Homepy abonenta B TCE, ASM
ONpEaeNseT TOKY ero GH3HIECKOro BIMOYEHI, OHA BEIPaXAeTCH €10 HOMEPOM 060pYIoBaHMI —
EN. B 210 e Bpemsa 8 TCE SCM n3 TCE, ASM Brinaetca coobutenne, 4To oH GoMbIe HE HyKeH
(NEXT — coobumenne no ycranosnenHomy nytH). TCE SCM ocBoGoxmaer 3aneHcTBOBaHHEIR
DPHEMHHK M OTMEYaeT ero ceoGoaumM. OcBoGOMACHHE NPHEMHHKA M MACHTHUKauMs abonenTa
B pou3IBOAHTCS OAHOBPEMEHHO.

3nan agpec abonenra B, TCE, mocemaer yepes DSN HeoGxoaHMOE HMCIO YHPABAAIOLINX
cIIoB AnA ycranosaekus coeaunenns ¢ TCE; (ASMg).

TCE ASM abonenta b:

— OCYIUECTBIAET HEAHKALMIO 3aHATHA YCTPOHCTBA;

— MOCHLIACT KOMaHAB B orHyecKyro cxemy ALCN Ha BKIloueHHe MTHTARHA aGOHEHTCKOMH TH-

HHH BBI3BIBAEMOT0 BEOHCHTB;
— 3aHHMAET KNacTepHblil myTe: morideckoli cxeme ALCNB nepeamaerca coobmenue o nape
npreMHOTo H nepeaatolero KU, sakpernesnex sa aGonenrom b.

M3 TCEg ASM no ycTaHOBNEHHOMY IyTH NOCBUIaeTca 0CHOBHOE coobmenne (BASIC VIA k
TCEx ASM). [locie nprema storo coobuenns TCE, ofecnieunBacT AynjiekcHOe NPOKIIOYEHHE
pasroBopHoro nyTH 4yepes DSN (puc. 6.26).

4. Boizada curaasioB <Ilocbuika BbI30Ba» aGoHeHTY A H «KOHTPONL NOCLITKH BbI30Ba»
abonenty B. Brinaua curnanos «Ilocsiika Bp308a» 1 «KOHTPOIE MOCHIIKH BEI30Ba» IIPOHCXOMHT
3 ASM; no komange TCEg. B 9T0T MOMEHT mponece yCTAHOBNCHHA COSIHHEHHA HAXOAMTCA B
crabunpHol dase (oxuaanne orpeta aGonenta b).

5. Otper aGonenta B. [Ipu cratai aGonentom b Mukporenedonroit Tpy6xn 8 ero AK (ALCNg)
HIMEHACTCA COCTOAHHE TOUKH ckaHnpoBaHua. Hudopmauns o6 srom noctynaer 8 TCE; ASMg. Bei-
AaeTcd KOMaHJa Ha OTKIIOYEHHUE CHIHANOB «TTocknKa BEI30Ba» H «KOHTPO!II: TIOCHIIKH BBI30Ba».

o
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ACE,
DSN
ASM,  |TCE, TCE;{ ASMg
AGOHEHT A ABoHeHT B
Tce| o
ACEg,

Puc. 6.26. NpomoyeHUe COeAHEHNa

6. PasroBopHoe coctosinue. TCE; ASMg Bbiiaer cooGuienne 06 otsere aGonenta b B TCE,
ASM, YcTanasnpaeTca IyIUIEKCHOE COSNUHEHHE KIIACTEPHOTO NyTH Yepes DSN.

7. 3anaTocTb afonenTta. Eciv aGoneHT B 3auar, 10 B ASM, BanpaBiseTcs 0TBETHOE C000-
menne u3 TCEs o zanaTocTu aGonenta B, Ono aHamsupyercs snemenrom ynpasnerns TCE, Mo-
Ayns ASM. PesyisTar aHaIH3a CONEPKHT yKasaHME Ha BblAady aGOHEHTY A curHana «3aHATO»
(C3), kotoperii noaxmouaetcs K TCE ASM n3 moayns CTM no muse ToHoB, musys DSN.

8. Ot6oii m paybeannenne. Ecnu o16oit WHHIMMpYeTCs BRIBIBAIOIIAM aGoHEHTOM A, To
NPOHCXONT aBTOHOMHOE pasbennHenie. B ALCN ASM, H3MEHACTCA COCTOAHHE TOYKH CKaHH-
poBahns. Undopmanns 06 sroM noctynaer B TCE,, B koTopoM dopmupyeres curnan «Paspemu-
Henune». Ou nepenaercs B TCEp Monyns ASMg Ilocse momyuenns w3 TCEg curhana «[loateep-
KACHHE», ycTanoneHHs yepes DSN nmyTh pasmeikaetca. AGoueHTy b 3 ASMg sriaetcs C3.

Ilpu otGoe co cTopoHE BhsEBaeMoro aboneHTa TCE; ASMy uHbopmupyeT 06 3tom TCE,
ASM,. TCE, popmupyer curnan «Pasbeawnenne». Pasrosoprblii Tpakt yepes DSN pasmbixaer-
cs. AGoHenTy A Briaaetca curaan C3 n3 ASM, 710 Tex nop, noka aGOHEHT A He NMONOKAT TPY6-
Ky. Tloc/e 3Toro H3MEHASTCA COCTORHUE TOUKH CKaHuposaHus B AK aGoHenta A u coemuenue ¢
Moxynem CTM ocpoGoxaaerca.

6.6. KoHcTpykTHB CUCTEMBI

Koncrpykunst, nenonssyemas 8 $12, ofecneunsaer GHICTPYIO H IPOCTYIO YCTAHOBKY, JIETKOE Ha-
pauiBaHne M XOpOLIHi JOCTYN AN PeMOHTa H TexoGcayknpanms. OHa COCTOHT H3 CIENYIOHX
KOHCTPYKTHBHEIX KOMIIOHEHTOB:

—~ Mogyned;

— CeKuuit;

— CTATHBOB;

~ CTATHBHEIX PAZIOB.

OCHOBY KaMAOTO MOXYNA COCTABAAIOT COOPKH MEHUATHBIX IIAT CTAHJAPTHOTO pa3Mepa
(221x254 mm) u cGopxu mpeoGpazopareneil MHTAHKA, KOTOPbiE HEMOCPEACTBEHHO BCTABIIAIOTCA B
CEKUHH.

B J-cemeiicTpe crcreMs1 S12 IOCTHTHYTa BbICOKAS CTENEHb COBMECTHMOCTH MEXAY {IATaMH B
TIO3HUMAX CTaTHBOB. KaXJblii THN CTATHBA HMEET COOCTBEHHYIO KOH(HIYDAIMIO, OMPEACIACMYIO
YHCAOM CGOPOK NMEYATHEIX IUIAT, B KOTOPOil CTPOrO ONpeAeNcHO Milh: YHCIe MOAyNei. 3To 03Hava-
€T, 4TO HHKAKOH CBA3H MEXIy THIOM CTATHB2 H COREPHKAINHMHCA B HEM MOIY/IIMH HET.
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TlioGas koHGUIypaiys cTaTUBa ABAAETCA THOKOIH, T.e. 00eCneunBaeT BOSMONKEOCTE pasMene-
HIGT PA3NMIHBIX MOJIJIeH HA PasHbIX CTAHUMIX. Yro6r nath ofiiee Ha3BaHKe NO3HLMH 0GOPYmO-
BaHHA B 33]HEH paMe U B CTATHBE (€€ HA3BIBAIOT «NIEPEMEHHBIH MOAY/Ib»>) YKA3BIBAETCA HAZBAHHE
MHEMOHHKA [IRPEMEHHOTO MOAYIS: Vi My, £AC AR — THI MOAYIA H €50 PHMEHEHHE; XX — M0~
CeJOBATEBHbIN HOMEP CTATHBA.

B 3aBHCHMOCTH OT 4HCIA COCTABISIOMMX MOZYITh NEYATHEIX IVIAT OHH NEIATCA HA “METHIpE
Kacca:

1) VOIM — oGbeannseT Bece MOLY/IH, COCTOAINE TONBKO N3 OMHOW MeYaTHOH IIaThl (HANpH-
Mep, Mogyns ACE — MCUBY);

2) VO2M — BK/NOYAET BCE MOJYJIH, COCTOAINE U3 IBYX NEYaTHBIX IJIAT (HANPHMED, MOAYIE
IPTM - MCUB + DTRI);

3) VO3M — 5To moaynn, uMeiomne 8-12 nevarpix miaT (mampumep, Momyns ASM —
MCUA n ISM - MCUBY);

4) VO4M — prmovaet Bee NBYXIUIATHBIE MORYTH Kjacca VO2M, a tawxe mogyms DIAM u
eMy nogobuele, Tak Kak Moays b DIAM MoXeT 6LITh YCTAHOBACH MHIIbL Ha OTIPEACHEeHHBIE O3K-
LHH HEKOTOPEIX CTATHBOB,

Ha mio6oit mosuitiy craTiea, peIHasHadeHHON A1a MOy VO2ZM, Moxet ObiTh yCTAHOBICH
VO1M. Ha puc. 6.27 nokasaHO BO3MOXKHOE PACcHONOKEHHE MOLy el Ha cTaTuBe JAOO.

CTaTB COCTOMT H3 PAIA CEK-
mHil, B KOTOpbie BCTABIATCA
WIaThl. B K&KAOM CTATHBE MOKHO
0bopynoBaTe 10 ceMH cekumd B
suze 1, 2 wny 3 nonok.

IlnaTel B CEKUMSX COEAHHA-
10TCA KPOCCILIATAMH B 3a/IHHX pa-
Max, KOTOpbIE TOXE NPEACTABAA-
107 coboii nevatnyie miatst. Kon-
TAKTH, BCTAB/AEMEIS B 3TH KPOCC-
nnatsl,  0OeCNEYHBAIOT  Cyxoe
TIpECCOBAHHOE COEAMHEHNE ¢ MiTa~
TaMH. 3aAHUE PaMBI Pa3HbIX CEK-
Unii COBAMHAKTCA CHTHATBHBIMA
H THTAIOWHMH KaGenamu.

OtjenbHEIE CTATHBE HMEIOT
BbICOTY 2,2, npuHy 0,9 u rmyGu-
Hy 0,52 M. Cratuesl cobpann u3
CTANBHOTO JIHTOrO Kapkaca, 3a-
KPHIBAEMOTO  CHLEMHBIMH TIEpef-
mell u 3anmell neepbMu. JBepH
noopaukBatoTcs Ha 180°. UroGm
OTBOIMTE TETUTHIN BO3AYX, OAHH-
MAIOLIMHCA OT HIKHUMX CEKUMH 3a
Npenensi CTaTHBA, HHAKHHE CEK-
LHH OT BEPXHUX MOTYT OTHC/IATE-
Cf BOIAYXOOTPAKATENEM, Dacno- Pwc. 6.27. Pacnonoxexue Mogyneﬁ Ha cTatuse JAQO (A 05):
TOWEHHBIM B CPEAHEH CEKLIMH. 3"7’[,:: (grsr‘/?: :::;Z(ﬁg:y:;mrmg:ﬁtm“:;;::)es’?em:

Pagsl CTaTHBOB paccaMTaHbl DTRF {DTMOKC) — nnara o6pa6oTky coobuieHnit
HA YCTAHOBKY B 30AHHAX ¢ MMHH- ourHanusauun OKC Ne 7
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MANsHOR BBICOTOR MoTORKA 2.4 M, CHHTas OT gansuinona K0 NOTONKA, CCK MEKPANoBLIe kabenu
TIPOXOJAT NOJ, NOJIOM HJIH 110 )KCHOS&M, 3aKPEIVIEHHBIM Ha MOTOKE. CrienuanbHEX MEp 0O yKpe-
IEHHI0 NepeKphiTHii He TpebyeTcs. B Tabn. 6.2 NpHBEACHE THIIBI CTATUBOB M BO3MOXKHEIE BADH-

AHTBI HX HCTIO/IB30BAHNA IS CTAHUMI cpestieli u 60oabmoli eMKoCTH.

Tabnuua 6.2. MoaudmkaLma ctatmeos S12

Cratng

Tlpamenenne

JAQ0 - Al

B 0CHOBHOM OKOHEYHBIE CTAHIHH

JBOD - Al

B 0CHOBHOM OKOHEYHbIE CTAHLIHH

JFO0— A1

Hcxopubii CTaTHB N1 CTRHIWT BCEX THIOB

JF01-Al

Crarus APM 11 Beex THNOB CTAaHUKIH

JHO0 - Al

B 0CHOBHOM MEXIYFOPONHLIE CTAHIUH

JHO1 - Al

CraHuyH BeeX THIOB

JHO2 - Al

B 0CHOBHOM OKOHEYHBIE ¥ MEXIYTOPORHbIE CTAHIHH,
OCOGEHHO € ONICPATOPAMH H MOJY/IAMH KOH(EPEHII-CBI3H

1300 - A1

B 0CHOBHOM M@XIYTOPOIHbIE CTAHLHH

JJ01 - Al

Crannun Beex THIOB

JZ00 - Al

CraTup NHTaHKA ANs BeX THHOR CTaHLMH

JZ10- Al

Pacunpaemili CTaTHB THTaHWA A% BOEX THIIOB CTAHIH

JY00- Al

Craris uudpoBOro KPOCCa AL BCEX TUIOB CTANLMT

N&nh © KoHue pAga

Monoxenve

prga craTsos
Alcatel 1000 C12

BosayxooTeon — |

Puc. 6.28. KOHCTPYKUMA CTATHBA 1 CEKUMKM CUCTeMBb! Alcatel 1000 S12

¥:7] el

ST

TlonHoGTeI0
YroMANEKTORaHH I
cratua
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UNPPOBAA CUCTEMA KOMMYTALIUU SESS

7.1. HazHauyeHue MU TeXHUUECKNE XaPAKTEPUCTUKK

Crctema SESS paspaGotku dupmbl AT&T Network Systems International; nocTaBnseTcs Komna-
Huelt Alcatel-Lucent. Bo BceM MHpe B SKCTUTYaTallio BBeAHE! CTAHIMK SESS obmeit eMKocThIO
0K0/10 40 MITH HOMEPOB.

Cucrema SESS apnserca ynupepcanbofi nporoit KOMMYTALMOHKOM cHcTeMoi. OHa Mo-
KET HCMOAB30BATHCA B KAYECTBE TOPOACKOH OKOHEUHOH CTAaHUMH, (PyHKUHOHHPOBATH KaK Y3/I0Bas
CTAHLHA, MEKAYTOPOTHAA WM MEKTYHAPOAHAN CTAHIAA; CITYKHTE KOMMYTALMOHHEIM Y3IOM JUIA
oBecieueHHn YCAYT MHTEANEKTYalbHOM CeTH; pafoTaTh KaK MEPEABHKHON LEHTP KOMMYTaIFH
HIH N106as KoMOUHALNA BhLIIeNepesHcAeHHOro. SESS BKII0YAST MHTEIPUPOBAHHYIO CHCTEMY pa-
GOYMX MECT OnepaTopa U1 HALHOHANBHEIX M MEXAYHAPOAHBIX BH30BOB, OCHOBAHHYIO HA CETH
ISDN. CHcTeMa MOXKET HCTIONB30BATECA B AHANIONOBLIX, CMEIIAHHEIX aHATIOTOBRIX/IHGBPOBEIX U B
HOMHOCTBIO UHGPOBEIX ceTAX. OHa ofecneunBaeT BHYTpeHHeS B3AHMOJCHCTEHE B BHLASNEHHBIX
CETAX, TAKHX KaK CeTh Mepeaaut NaHHBIX OGIIEro MONE30BAHMA ¢ MAKETHOR M KAHANBHOH KOMMY-
Taupelt. COBMECTHO ¢ YAANEHHBIMH KOMMYTAUHOHHBIMH MOZYJIAMH, AGOHEHTCKHMH My.AbTHIUICK-
copaMu ¥ pasHOOGPA3HEIME COCIMHUTEIBHEIMH CHCTeMaMi nepexayn SESS — Hosoe Mowmoe
CPE/ICTBO [UIAHMPOBAHHASA CETH, CIIOCOGHOE FKOHOMHIHO OGCITYKHBATD KaK FOPOJCKHE, TAK H Cellb-
CKHe paioHsl.

DyHKUHOHATBHO cucTeMa SESS — mommocTsio MHTErpHpoBaHHad craHuus. Kondurypa-
uMA MOIynel ee aNnapaTHOro M NPOFPAMMHOTO OBGECTIEICHHUS PEATU3YETCA PA3THUHBIMHE Iy TA-
MH JU13 HAWTYHIIIEro yAOBICTBOPERMA HYX AAMHHHCTPALKK Cerofns i 8 6yaymem. CucreMa
MOXET NPESOCTARIIATE YCIYTH CBA3H AOCTATOMHO SKOHOMHYHO B PaOHAX ¢ HU3KOI HArpy3Koii
33 CUET yAameHHHIX aGOHEHTCKHX GnoKkoB MHTerpambHoll ctyxGer snektpoceasu (RISLU) u
YHaneHHBIX KOMMYTallHOHHBIX MoXyne# (RSM) B pasauuHbIX KOHGHTYPALUAX; CACTEMA 0bec-
MEHBACT NMOCTENCHHOE, SQeKTHBHOE, ¢ TOYKH 3PEHHA 3aTPAT, PACIIMPEHHE KaK MOIIHOCTH,
Tak W HanpapleRnii GPUMEHEHHA ANS YAOBNETBOPEHHs NOTpeGHOCTel paiioHoB ¢ GoMbLIOH Ha-
rpyskoii.

CueteMa SESS MokeT GhiTh paciMpena OT HECKONBKUX coTer Ao 350 TiC. MHHKI, ecli nog~
KINOYEHH] TONbKO aGOHEHTCKHE JIMHUM, WIIH OT HECKONBKHX COTEH A0 90 THIC. COETHHMTENBHEX
JIHHMA KAK BXONAUIMX, TAK M McXomaumx. Takum xe o6pazoM, nobasnss anmapataoe Uau npo-
rpaMMHoe ofecnieyeHne, MOXKHO PaCIIHPUTH GYHKIUHOHATHHbIC BOIMOXHOCTH CTAKIMY. Y AajeH-
HBIfl KOMMYTAUHOHHBIH MOIYAb MOXKET OBITH PACLIHPEH AO MOJHOCTBIO HE3aBHCHMOW CTAHIMH
WIIH K BO3MOKHOCTAM MECTHON CTAHUHH MOTYT OBITh JIEFKO 10GABICHEI BOIMOKHOCTH TPAH3UT-
Hoii cTaHumn. Takas THOKOCTE 0GECTIEUHBACTCA 32 CUET APXHTEKTYDH, Pa3paGOTaHHON HA MaKCH-
MaIILHYI0 Harpy3ky 45 Thic. 3pa 1 Gonee 900 Thic. Br3oBos B UHH. [IpOH3BOIHTENEHOCTE CHCTe-
Mbi SESS 3aBHCHT OT €€ MPUMEHEHHA, CHTHANH3ANNH, KOMOUHAIMH BHI3OBOB K BHIGPAHHBIX 10-
TOMHUTENBBEIX YCIYT.
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Cuctema SESS ofcnyxuBaet a0HEHTCKHE JIMHHHA ¢ CONPOTHBIEHHEM [0 2000 Om, BrTioyas
TenedouHbIe ANMAPATHl, KOTOPEIC MOIYT HMETh JSKAIKYI0 MNu TOHANLHYIO CHTHATM3AIHIO CO-
rnacHo Pexomenfaumam MC3-T Q.23.

Cucrema SESS Tawoke MOAEPKHBAET CHFHATH3AHIO B 06meM kanane OKC Ne 7 B cooTer-
crenn ¢ Pexomennarmamn MC3-T. Tlpn stom OKC Ne 7 ofecrneunsaeT CHIHANH3AIMIO YNIPaBye-
HUS BBI3OBOM 119 Tene)OHHOM, peuesoil M HepeueBoll CBs3# Yepes UMPPOBYIO CeTb © HHTETpaLM-
eif cyx6 ISDN.

Cuctema 5ESS noasepikupaer aGOHEHTCKYIO cHCTeMy cHrHamnsammu DSS1 nna ymxumit
BHETONOCHOH CHIHANH3AIIMH JUIS Ga30BOrO H MEPBHUHOTO ocTynoB ISDN uepes kanan D.

Cuctema SESS ofecneunsaeT fba MeTO/1a HATHC/ICHHS TUTATHL: ACTATbHBII 1 obumi. Kaxnsii
METOZL HAUNCIICHHA MOXKET TIPHMEHATBCS V1A BCEX BUAOB BHI3OBOB, HIH 00a METONa MOTYT GHITh
HCTIONB30BAHBI B OJIHOMN CT2HUHN SESS L1 pasiu4HBIX THIOB BbI30BOB, HATIPHUMED, obIlee H3Me-
POHHE Al MECTHBIX BH30BOB M ICTATHHOC W3MEPEHHE [NA MEXAYTOPOAHUX Bu30808. [lpa Ae-
TATBHOM W3MEPEHHH JIENAIOTCA 3aIHCH VI BeeX BbI30BOB. Dalifbl ¢ 3aMucaMH BHI30BOB ¢ AETalb-
HBIM H3MEPEHHEM MOTYT 3AITHCHIBATECA HA MATHHTHYIO JISHTY H/IH IOCHLIATBCA B LIEHTD odopmae-
Hust c9eToB No X.25 MAGOPMATHOHHOMY KaHATY.

OnToBONOKOHHEIE COeNMHEHus B cHCTeme SESS Mo3BONMIOT CBOGOAHO pasMellaTh MOTy/IH
cranuy. OGopynoBaNne MOIyJICH CTAHLIHH, HAXOAAIIEECS HA PaCCTOAHME 1o 300 M, MoxeT GLITh
Jerko coenuneno. Cncrema SESS He MpexsaniseT KakMX-THGO ocobhx TpeGoBanmil k noMene-
HHAM.

Cucrema SESS crniocob6Ha paGoTaTh 0T CAMBIX PA3MHYHBIX HCTOYHHKOB muTanus. [logasacMoe
Ha CTATUBE] HATIPDKCHAE MTHTAHKA ZOIDKHO HAXOANTLEA B npeaenax —40,5...—57,0 B (Pexomenna-
s ETSI), Morpe6aenne snextposnepriu cuctemoli SESS npu nuranny ot ucrounnka —48 B 3a-
BHCHT OT pasMepoB cTanuwd. Jns Tunuuso# ropoackoll cranmuu na 10 Teic. aG0REHTCKUX AUBHI
notpefienke MEKTPOIHEPTHY, BKIIOYAA NHTAHHE aGOHEHTCKHX JIMHM, COCTABISICT MPHMEPHO
3,5 BT Ha HOMep.

7.2. CTpyKTypHana cxeMa CUCTeMbl

Chctema SESS — monHocTsio [H(posas KOMMYTALHOHHAA CHCTEMA ¢ PA3fCACHHON apXMTEKTY-
Ppoif 06paGoTKH DAHHBLIX U KOMMYTalkH. KOMMYTaLs OCHOBBIBASTCA Ha 32-KaHATBHON CTPYKTY-
pe, a obpaborka maHHEIX obecneunsaercs 32-6UTOBBIMM MURpoONpoLeccopamH. TIpuMeHeHHe Ta-
KHX MOUIHBIX MHKPOHPOLECCOPOB 0GECIICHHIIO FHOKOE ONPEIEICHUE APXHTEKTYPbE KOMMYTALHOH-
HOll CHCTeMB. B COOTBETCTBHM C JKeNaHKEM OGECIENTh MECTHYIO CBA3b MHKPONPOLECCOPE GBI
Ppeann3oBaHbl Bo Beeit cetw. Tax, Ha nepHdepun CTaHIMH, I/ie 3aKAHYMBAKOTCA AGOHEHTCKUE H CO-
EIMHUTENBHEIC IHHIY, MouHble 32-GHTOBRIE MUKpOIpONECCOpE! ofecneuun o6paloTky maH-
HBIX B MeCTe MX HCTIonb30BanHa. Takoe pacnpesesnenue He Tonkko Gonee apdexTHRHOR, HO MO-
3BOMIAET YBEAMTUTH BO3MOXHOCTH 06palOTKH NaHHBIX MPOMOPRHOHANBHO YBETHYEHHIO EMKO-
CTH CTAHIIMH.

CTpyKTypa ynpaBisiOLMX YCTPOHCTB cHeTeMbl SESS BKIHOUAET COBOKYNHOCTS MOAKIIOUEH-
HEIX B KOJIBLO PA3HECEHHBIX NPOLECCOPOB, MOANEPKHBACMEIX LIEHTPANLHOM CHCTEMOH.

Bee BosmoxHbie BapnaHTel npuMenenns SESS (0T yAaneHRBIX KOMMYTALHOHHEIX MOAYyJcH
20 MOLIHBIX TPAHIHTHHIX CTAHLMI) HMEIOT KOHQUIYPARHIO, COCTOALLYIO H3 TPEX OCHOBHBIX 3MI€-
MeuToB (puc. 7.1):

— KOMMYTalHOHHOTO MOZyMs (SM);

— KOMMYHHKaUHOHHOTO Momyns (CM);

— AOMMHMCTPATHBHOTO MORY s (AM).
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Puc. 7.1. CTpykTypHas cxema cuctemsl SESS:
SM — KOMMYTaUVOHHBIA MOAYNb; CM — KOMMYHUKALIMOHHEIN MOZYFb; AM — aAMUHUCTPATHBHBIN MOdYNb;
NCT — onToBonokonHoe coepunenne; MDF/DDF — aHanoressid/undposoi kpoce

Cucrema SESS MOXeT GbITh PacllHpena 3a cueT J0GABIeHH KOMMYTAIHOHHBIX MomyneH SM.
K HHM MOAKTIOYal0TCs BCe BHEIIHYE MMHNH U CHELMaNbHbIE clyxebHble KaHansl. Ovn ofecnedn-
BAOT YHKIHMA KOMMYTALHH KaHANOB H IIAKETOB, OepyT Ha ceGs GONbiYIo YacTs 3aa4 mo obpa-
GoTke BRI30BOB. KOMMYTAaLOKHBIE MOIY/M MOIYT GBITH PACTIONOXKEHB! BIATICKE OT OCHORHON
cTanuy. B 3ToM C1yuae OHH HA3BIBAIOTCA YOGREHHBIMYU KOMMYMAyUOHHBIMU MoOVAsMY (RSM).
Tak, RSM obecnedupaer Bce BO3MOKHOCTH OTHENBHONO YCTPOACTBA, BK/HOYAT NPAMBIE CBAH K
APYTHM CTAHURAM, MOXKET ObiTb HCIONB30BAH OTASHLHO HIM B IPyNne A ofbcayxmpaHua 10
THIC. WK Gonbliero konudecTsa aGonenTos. SM u RSM nopnepikusaior paboty Mekbuinx 6710-
KOB, KOTOPBIC HASHIBAITCA yOATEHHbLMU aBOHEHMCKUMY BROKAMY UNMEZDAnbHOM cayHcbl dneK-
mpoceasu (RISLU). OBecneunpaloT npeoGpa3oBaHue aHaSOTOBEIX CHIHAIOB B WHQPOBLIE, H Ha-
060poT, a TaKKe KOHLICHTPALUIO HATPY3KH.

KommynykamoHssi Mogyns CM BRINonHAET GYHKIHY CBA3YIOIIETO 3BEHA MEX/AY KOMMYTa-
UMOHHEIMH MOAYNAMH. OH peanH3yeT KOMMYTALIIO PEUEBHIX H HHOOPMAIHOKHEIX KAHAIOB MEXK-
RY KOMMYTAUHOHHBIME MORYAAMA, OGMEH YIPABTAIIMMH COOGICHHAMH MENAY KOMMYTALUIOH-
HEIMH MOAY/ISIMH M 8 AMHHHCTPATHBHEIM MOLYJIEM H MEKIY MOCHMH JBYMA KOMMYTAUHOHHEIMH
Momymamit. OnToBonokonHeie coennuenns NCT (CoenuHeHHs B CeTH AU YIPABNCHHS U CURXPO-
HH3ALHH) OCYIIECTRIAKT CBA3E KOMMYTALHOHHBEIX MOMYNeH ¢ KOMMYHHKAIIHOHHEIM MOZYIIEM.

AZMUHKHCTDATHBHEIT MOZYAE AM DacnpeneiaeT pecypchl BHIMHCAHTEIBHON CHCTEMBI H
bynxuny obpaGorkn naHupx. Bemonnser obume $yRKINN ynpaBieHna B BononHenne K ofecne-
YeHHIO HHTepdeiica sKcMTyaTanum i ofcayxkupanns nepconanom ATC.

Cranups SESS BKITFOYAET HECKONMBKO KOMMYTAUHOKHBIX MOXyeH SM, OfHH KOMMYHHKaLH~
OHHBIA MoAyAsr CM M 0aKH aaAMMHUCTPATHBKEIH MOy Ts AM.

Cucrema SESS umeer ¢6anaHCHPOBAHHYK) apXMTEKTYPY CHCTEMBI YNPABNCHHSA, ONMTHMAILHO
HCHOMB3YIOWY10 NPEHMYLIECTBA PA3AeTeHHs TPOLECCOR 00PAGOTKH JAHHEIX H KOMMYTAIHH, COBME-
1ast 3TO OJIHOBPEMEHHO ¢ MCTIONE3OBAHKEM OGIIHX PECYPCOB, OGECTIEUHBAEMBIX BOMOKHOCTAMH
LEHTPaNbHON cHCTeMbl. Te (GYHKLIH, KOTOPEIE HEOCPEACTBEHHO CBA3AHB ¢ KOJTHUECTBOM TIOZIKITIO-
yaeMBIX 30OHEHTCKHX W CORAMBHTENLHEIX IMHHH, TONHOCTBIO OfeCTeUHBAIOTCS KOMMYTALMOHBEIM
MOZIYJIEM — OCHOBHOI eHHHLEH pacuiHpenuA. K pacnpeseeHHEM QYHKIMAM OTHOCATCA:

— untepdeiic ¢ aGOHEHTCKIME H COSANHATENBHEMY THHUAMH (SM);
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— KOHIIEHTpaluA Harpysku (SM);

— KOMMYTAIA kaHanos (SM);

— oBpaGoTka BEI30BOB (SM).

DYHKIHH, BHITONHAEMEIE ONHOBPEMEHHO PA3HBIMH GAOKAMH, OGECTICYHBAIOTCS LIEHTPAIBHBIM
YCTPOHCTBOM, COCTOSIITHM H3 KOMMYHHKAIHOHHOIO H 3IMHHHCTPATHBHOIO MOTy el DTHMH ueH-
TPanH3OBAHHBIMY PYHKUMAMY ABNNOTCS (pHC. 7.2):

— MexMoIynbHas cBask (CM);

— KOMMYTaLs coobuenuii (CM);

— HAKOMJICHHE MACCOBRIX IaHHLIX (AM);

— MECTHBIE U yAaIeHHEIE OTIEPALIMH, IOCTYT AAMHAHCTPHPOBaHhA H oGcrykuBanus (AM);

— MpPOrpaMMHOE PacTIpeieNcHHe BO3MOXKHOCTEH BHIYHCANTENRHOR cHCTeMbl (AM).
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Puc. 7.2, LieHTpanusoBaHHbie (yHKUWK B cucTeme SESS

7.3. AnnapatHoe o6ecnevyeHue
7.3.1. KoMmyTaunoHHbIN Moaynks SM

B cucreme SESS Bce NMHHH H MArHCTPadH 3aKaHYHMBAalOTCA B KOMMYTALHOHHOM Moaydae SM.
B nem curnanmel, uaymue o1 aSOHEHTCKHX H COSIMHUTENEHBIX JTHHHII/KaHANOB, NipeoGpasyroTe: B
undposoit opMar cTaHuMA. ITa PYHKUMA BHINOAHACTCA JOUCPHUMHE NeprdepuiiHaIMu G10KamMu.

KOMMyTaUMOHHBIH MOTYb KOMMYTHPYET BPEMEHHEIE KaHallki B GlOKe 00MeHa BpeMeHHEIX
uutepsanor (TSI) 1 BeInonuaet Gonbimyio 4acTh paboThl No 0GpaGoTie BEROBOB B GIOKe Mpouec-
copa KoMMyTaUKoRHOro Moayns (SMP, puc. 7.3). TTakeTHas KOMMYTalUA ocywIecTBIACTCA B 610~
Ke naKeTHo# kommyTaumu (PSU).

KoMMyTallHOHHbIE MOAYH MOrYT OTAHYATHCH THIIOM H KOMMHYECTBOM meprdepuitnoro obo-
PYAOBAHHA B COOTBETCTBHU ¢ XAPAKTEPHCTHKAMH [IOXKIIOYEHHBIX K HIM KaHATIOB H MUHHIA. OfHa-
KO BCE KOMMYTALHOHHBIC MOLY/H HMEKT 610K 0GMeHa BpEMEHHEIX HHTSPBANOB H GOk mpolec-
copa KOMMYTALUOHHOro MoAy.st. Jna BeICOKOH HAaAEXKHOCTH Bee 0GBIYHOE ofopyaopaHue B SM
nponyGAUPOBaHO (10 ABE MWIATH).
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KOMM)’T@IHHDHHHﬁ MOAYNb NOJKMYEH K KOMMYHHKAIHOHHOMY MOAYIH Yepe3 ONTOBOMO-
KOHHBIE (COGAMHEHNE B CCTH IS YNPABACHHS H CHHXpoRH3amiR) kaHans! NCT. K kaxaoit mate
ToABEICHH JIBa kaHana. OMH NIH HECKONBKO KOMMYTAIMOHHBIX MORY el 06opyaytoTed 6i10koM
nakeTHOH KomMMyTauMn PSU, ecnu K CTAaHUHH NOJKTIOUEHB! JTHHHH LH(POBOro aGoHEHTa WIH
Tpebyetca obpabotka obmero kaama curnanmmzammn OKC Ne 7. PSU Takke ABIAETCA HacThio
rpynnoBoro obopynosakns. Ha phc. 7.3 IpHBETeH KOMMYTAGHOHHBIA MOAY/Th C [PYIINOBLIM H TTe-
PpUGEPUHHLIM 0GOPYROBAHNEM.
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Puc. 7.3. CTpykTypHan cxema KOMMYTAUMOHHOTO MOoayna SM
{nokasaHa TONkKO OfHA NONOBUHA rpynnosoro oSopyaoBaHna):
MTBs — wwHbl TecTUposaHus; PIDB — nepudepuiinan uHTepthencHan MHpOPMALMOHHas LUHa;
PICP — nepudpepuittan uHtepdeicHas LUHa yNpasneHns;
MCTU — moaynkHeiil KOHTpomnep 1 6ok BpeMeHHEIX HTepBanos
(rpynnoBoe 060pyAOBaHNE B KOMMYTALIMOHHOM Moayne)
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MoayaBHbIi KOHTpoAIEp H 610K BpemenHEIX HHTepBatos (MCTU). CoctonT H3 npouec-
copa KOMMYTAUHOHHOrO MOAYs (SMP), Gnoka oGMeHa BpeMeHREIX urTepsanos (TSI), undopma-
uponHoro uHTepdeiica (DI), cHrHansHoro npoueccopa (SP), AByxkanansHoro nutepdeiica (DLIY
u Bnoka undposore obenyxusanus (DSU).

MCTU 06beaMHACT Npoleccop KOMMYTAIMOHHOTO MOAYNR i GNIOK 0OMEHA KAHANBHEIX WH-
TepBalioB B OQMH GJIOK, PACIONOKEHHBIH B ABYX KacceTaX. B apxurexrype MCTU mcnomssyetcs
camas nocneanas Texuonorna CBHUC (oueHs BBICOKaa CTenenb nHTerpanun). Kontpomrep obec-
TNICHHBALCT BHICOKYIO CTETIEHb HANEKHOCTH, BEICOKYIO CTENECHE 06Hapy>xeﬂnﬂ ownGoK U MMeeT BO3-
MOKHOCTB PACWIHPEHHA G10Ka 06MeHa KaHANLHBIX HHTEPBANOB [U1% PasBHTHA B GyAylueM.

MCTU Brinonsset cnenyroume Gyakuum:

— ¢B33b ¢ Kananamu NCT;

— ceazh ¢ APYruMu G1oKaMM BHYTp# SM s mepenaun nHbopMaliK ynpasnenus o1 Groka

MPOLECCOPA KOMMYTALHOHHOTO MOJTYJIS;

— cBa3b ¢ Gnokamu BHYTPU SM i iepesaun peun/IanunX G1oky oGMeHa BPEMEHHEIX Kana-

1i0B;

— obecneuenne 06pabOTKH BLI30BOB, KOHTPOJIb BBI30BOB H GYHKUMH 0GCIy/KHBaHHA;

— ofecnevenne BpemenHOl KOMMYTalMK TOA ynpabiacHueM SMP;

— olecneyenne cBa3u Mexay SMP 1 BpeMCHHEIMH KaHanaMH cooGinenuii kanano NCT;

- npegpapuTenbhan 06paGoTKa CHIHATM3ALMH U YIPABIAIOWUX GUTOB HEGOPMALIMH BpeMeH-

HEIX KanasioB, a Taxxe obecnievenne AocTyna SMP x aTum Guram.

Yetripe napbi kanaao NCT peanunsyior nepeady or MCTU k 610Ky KOMMYTAlMH ¢ BpeMeH-
HEIM yanotHernem (TMS). Kanan NCT — HETOuHHK HHGOPMANMH O CHHXPOHH3amMM mns SM.
MCTU ncnons3yeT 3Ty HHPOPMALHIO Jist CHEXPOHHOMH paGoTel SM ¢ cuictemoli. MCTU sriGupaer
oay u3 nap kananoB NCT kak 0CHOBHOMN MCTOUHUMK CHHXPOHH3aIH. CHIHANBHBIH NpoLeccop —
TRABHOE CPEACTBO Mepenavn H NprueMa JTHHEHHBIX CHIHANIOB K NepHepuitHEIM G10KaM H OT HHX.
Hnpopmanns o uHeliHbIX CHIHANaX TiepegaeTes no nepudepuiitoli mutepdeticuol nndopmaum-
orHoit mune (PIDB) yepes 610k obMena pemeHnEIX kananos (TSI) curnansHoMy npoueccopy
(SP). CurHanbHbli NpoLeccop CKAHMPYET H3MEHEHHS B CHIHATH3AUHH Ut coobIIeHus o6 oM
MOAYREHOMY TipoLieccopy. SP Takske XpaHHT NOTNY4eRHYI0 HHGOPMALIHIO O CHTHATH3ANMHHA B §picT-
POACHCTBYIOIIEH MAMSATH, KOTOPAA MOXET GHITH IPOYHTAHA MPOUECCOPOM KOMMYTALHOHHOTO MO-
nyns B moboe epems. Mamenenna curuanos, Beencunbie SMP, nepenarotes SP B tunmHIO.

Wnrepbeiic ynpaenennsn CI nepenaer KoMaumsl yNpasieHHs W TaKTOBLIC CHTHAIB! Pasiny-
HEM nepRdepHiiHbM OnokaM MofyNls mo mepudepHiiHoll nHTepdelicHON lmMHe yNpapaeRHMA
(PICP). B nepudepniinom 6moke CHIHANB YNPABIEHHA HCIMONBIYIOTCH AN MHALHMANH3ALUMH
ynKmuit ynpasnenus v 18 cooGuienus CocTosHuA obopyAOBaHMs, YTO BKIIOYAET YNpaBleHHE
KOHTPONBHBIMH KaHaNaMH H COOﬁllleHHe 0 HEUCTIPABHOCTAX.

Biok koMmyTauns spemennsix kanamos (TSI). Obecrieunsaer BpeMEHHYIO KOMMYTAMIO
TpH nonyyeHHy MoOkX 512 BpeMEHHEIX KaHANOB, NEPEAABHbIX OT HHGOPMAIMOHHEIX HHTEpdel-
cos (DI) ofoum aByxKaHanbHEM HHTepdeiicam (DLI) ans moGbix 512 BpeMEHHEIX KAHATIOB CETH.

Kaxapiif KOMMYTaUHOHHBIA MOIYAb MMeEST npoaydinnpobanHeii 6nox TSI AxtusHbii TSI,
ces3anublil ¢ aktuHbIM SMP, a TSI, HaxogAmuiics B pesepse, ceasaH ¢ MP HaxoAsHMCA B pe-
3epse. XoTa Kaxapii 6ok TSI nonyuaer oxuHakoBYI0 HHHOPMALIHIO, TONBKO AKTHBHBIIE TSI BBI-
Gnpaetcs ans nepefaun uudopmauun. HarepdelicHble G10KM HMEIOT BXOJIHOI KOMMYTATOp, KO-
TOPHIA HCMONL3YETCA JU1st BEIOOPA JAaHHKIX, TAKTOBOMN 4aCTOTH U CHHXPOHH3ALHH TOIBKO B aKTHB-
Hom TSI,

JByxxanansuelii aurepdeiic (DLI). OpraHusyeT ABYCTOPOHHIOW CBA3b MEKLY KaXIbIM
KOMMYTaUHOHHEIM MOZyieM H TMS KOMMYHHKALHOHHOTrO MOAYAs. OTo ofecnesHBaeT ABYXKa-
HanbHble HHTEPQEiick], 0 ofHOMY Ha Kaxapiil kaHanr NCT. DLI nonydaer AaHHbIC OT BPEMEHHBIX
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kaHanop kanana NCT ansg nepesauns ux B 60K KOMMYTALHH BpEMEHHEIX kaHano, B nporaeono-
JIOXKHOM Hanpaeienun DLI BEIGHpacT AaHHEE U3 BPEMEHHEIX KanajgoB akTHeHoro TSI mna nepe-
naus wx depes kanansl NCT B TMS. Omun 13 BpeMEHHEIX KaHanos kaxaoro kanana NCT ssaser-
¢4 (HKCHPOBAHHBIM YNPaBJAIONIHM BPEMEHHEIM KaHAIOM, npoxommuum vepes TMS or Gnoxa
KOMMYTAllHH COOGLISHUH B KOMMYHHMKALHOHEBIH Momynb. DLI oTaenseT 3ToT BpeMeHHOR HHTEp-
BaT H [epesiacT ¢ro NPoUeccopy KOMMYTaUHOHHOro MOAYAA. Ananoruuro DLI nonyuaer nanusie
YOPABIEHHS OT POLIECCOPA KOMMYTAIHOBHOTO MOJIYJIA M BCTABIACT UX B YIPABIAIOMINE BPEMEH-
HOli MHTEpBaJI, KOTOPHIH Nepenact HX B OIOK KOMMYTalUMK cooGniennit. ITOT ynpapnsomuil Bpe-
MEHHOH MHTEPBANl HCTIONB3YETCA IS NIEPENatn COOSIEeHHI MENLY KOMMYTALIOHHEIMI MOAYIS-
MH H MKy KOMMYTALIHOHKEIM MOTYJIEM H AJIMHHHCTPATHBHEIM MOAYNEM.

Hudopmauronnsrii untepgeiic (DI). Ipymuupyer tannble OT nepudepuitHeIX 6110K0B H ne-
pefact HX B 610K KOMMYTAaHHH BPEMEHHEIX KaHA/IOB, H Ha0GO0pOT.

Baiok nakernoii kommyTaunn (PSU). [na nakeTHol KOMMYTauuH 1 06paboTki IPOTOKONOB
OfIHH HIM HECKOJbKO KOMMYTALMOHHBIX MOMYJIell MOTYT ObiTh 0GOPYHOBAHE! GJ0KOM NakeTHOM
KOMMYTauH. B/IoK MAKETHON KOMMYTAUHH OTHOCHTCA K TPYIIIOBOH aNapaType KOMMYTalHOH-
HOrO MOAy/s (oM. pHc. 7.3).

PSU coctont u3 my6auposannoro pacrpenesmrens nudopmammy (DF), pacnpeennrens na-
ketos (PF), pacnpenenutens curnanos ynpaenerns (CF) u naketHoro unrepdeiica (PI). Lien-
TpastbHbIH 3nemeHT PSU — cuctema 06pabotku nipotokonos (PH), copoeKTHpoBaHHas AlA pesep-
Buposanni. PH Moxer 06paGaThiBath pasnuuHble MPOTOKONE [UIs 0GMEHA IAKETOR # COOGIICHHH.

[lepngepniinoe oGopyaosanne. B chcreme SESS uMeeTcs YeTHIpe THNA aGOHEHTCKHX H Te-
pubepHiHEIX MATHCTPaNbHBIX GI0KO0B. BAOKM NHEMIT HHTErPaNLHON cnyXOL MEKTpocBA3H obec-
TICYHBAKOT HHTEPHEHCH KaK X AHATOTOBEIM, TaK U K UM$POBLIM aGOHEHTCKHM NUHHAM. JIHHeiHbIe
Gnoku (LU) opraHusyroT HATepdeiichbl K aHANOTOBHIM a0OHEHTCKHM JIMHHAM; UHbpoBHE GroKM
coeAMRATENBHEIX NuHAi (DLTU) — untepdefichl k LMQPOBLIM MAFHCTPAIAM, YHATEHHEIM KOM-
MyTALMOHHBIM MOMLY/IAM, JIHHCHHBIM G10KaM JIMCTAHLIMOHHONH HHTETPANbHON CIyKGH 3MEKTPO-
CBA3M W K aBOHEHTCKUM CHCTEMAM IPyNNooBpa3oBaHus.,

Brox ungposLix coexnuuTebAbIXx aunki (DLTU). OfecneunBact nofkmoveHne nep-
BHYHBIX UH(POBEIX TPAKTOB CO CKOPOCTHIO Nepenaun 2 Mbur/c. Brox moxeT umers A0 16 uu-
Tepdeiicor nudposrix cpencts (DFI), cBa3biBaomMX UHBPOBEIE MOTOKH ¢ NPOUSCCOPOM KOM-
MYTALMOHHOTO MOJYIA H GAOKOM KOMMYTAUMH BPEMEHHEIX Kaualos. Kaxami DFI npucoesu-
HAST K KOXKAOMY KOMMYTAUMOHHOMY MOAYTIO CEKUHMIO IPYIIIOBONO 0G0pYnOBaHYS Yepes neph-
(epuitisie MuTepdeHchble IMHE! yapaBieHHa u HHbopMalun. DFI ocymecTBaseT UHKIOBYY
CHHXPOHHM3AUMIO, ACTEKTHPYET COOBMERH O HENOMAIKAX, OMMOKH H MPOCKATL3IOBAHNE N YBe-
JOMIIACT NPOUECCOP KOMMYTALHOHHOTO MOAYNS O BOSHHKHOBEHHH OMWHGOK WIH MPEBHILEHAH
[opora OuIHOKH.

DFI1 ncnonbayeres AN NODKINEHHS JHHUH CO CKOPOCTBIO 2 MOHT/C, HIYIHX K TeaedoH-
HOli ceTH. Peanu3yeT nHTepdeiicHoe COSAHHEHHE yIAICHHBIX KOMMYTAHOHHBIX MOLyIeH 1 yaa-
JIeHHbIX NHHEHHbIX GnokoB. B pamkax cetn ISDN oprammsyer nepsruublii goctyn s ISDN
PABX u LAN, a takxe nuTepdeiics! wpdpossix Maructpaneli 8 ISDN u B HanpaBieHHH BhIIe-
NCHHBIX CETEH, HAIPUMEP, HHTE/VIEKTYATbHBIX CeTel OGIEro oNAb30BAHNA C NAKETHOM M KAHAT-
HOM KOMMYyTalHeH.

Biok aHaNOroBbIX CoeAHHNTENLHbIX JHNHIL (ATU), Jenaet RO3MOKHBIM NOIKIFOYEHHE 10
64 aHATIOTOBKIX COEAHHMTENBHBIX JHHHIT TOHANBHOMN YacTOTH. B 4acTHOCTH, paspelIaeT MOmKITio-
ueHHe MEKCTAHLMOHHBIX MarueTpaneii n Maructpaneii mpamoro noctyna (DDI) x YIIATC. Brok
AHATIOTOBBIX COCAMHHTENbHBIX JIHHMA HMeeT 64 undopMannoHHEIX Kanala K TSI u Moxer nox-
KII0UATH A0 64 COCAHHHTENBHBIX THHHH. KaHaus! 610Ka pasAeneHsl Ha IBE OCHOBHBIE KATEIOPHY:
KaHANbl COSAMHHTEILHBIX IMHUI W TPYINOBES KaHANbE. Kaaan CoeAMMHTENbHAS MHHEA HMEET
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06beHHCHHEBIH MATHCTPABHEIA KaHaJl, KOTOPEIH BKIIOY4ET LH(POBYIO KOMMPOBKY H IEKOIHPOB-
KY, CHTHAIH3ALMIO [IOCTOAHHBIM TOKOM ¥ QYHKUMH LOCTYNa TECTHPOBAHHA. [ PynMOBbIE KAHATBI
MMEIOT OOBCANHERHYIO CEpBUCHYIO rpymny (SG), T.e. rpynny u3 32 COCAMHMTENLHHIX JHHHH,
K QyHKunsAM, BHINOAHACMBIM 3THMH KaHANAMH, OTHOCATCA TCCTHPOBAHHE, N0Ja4a CUTHATIOB 00
ourdkax K 00pa3oBaHHE IPYHNOBOTO CHIHANA,

BJIOK aHAIOTOBHIX COCAMRHMTENBHBIX THHHI MOKET MOOKIKYATS PASTHIHBIE THITH COCHHH-
TeTBHEIX MMHMI. THNbI THHEHHOH CHTHANM3ALMH, KOTOPHIE OH MOXET HCIIONB30BATE: HETIPEPHIB-
Haa E&M, npepuigaromascst E&M u mnefiduas. Biok aHATOTOBBIX COSAMHHTENbHBIX JHHUH AB-
AgeTeA NPO3PAUHBIM AR PETUCTPOBOR CHTHANU3AUKMM. MHOTOYACTOTHSE TOHANGHEIC CHTHANE B
noa0ce YACTOT Tene(OHHOTO KaHala F€HePUPYIOTCS U JETEKTHPYIOTCs B Guoke uudposoro o6-
cryxubasna (DSU). JleTexkTHPOBaHHE M TeHEPUPOBAHME BHIIOMHAKTCA UMPPOBLIM CIOCOGOM,
uTO 06MervaeT BBOA HOBBIX CHCTEM CHIHAIHIALIH.

Bok auani wHTerpaabHol cayx6sl anekTpocesasu (ISLU). K HeMy noAknio4aloTes ana-
noroseie aGOHEHTCKHE NUHHH, UHGPOBBIe A0OHEHTCKNE IMHHA H HX KoMOMHALFH. Bok nossons-
et auanoropoli aboHeHTCKOH CeTH NMPH BOIHUKHOBEHHH MOTPeGHOCTH OBITH yNyuuIeHHON B Ha-
npasnesuu ISDN. Lingpossle aGonentckue nuuay noanepxusaiT 6aszossit goctyn ISDN, obec-
NEYnBas CTPYKTYPY KaHanoB 2B+D 11a nomxmowaeMoro aGOHEGHTCKOrO TepMHHANBHOTO 000pY-
nosanysa, B ToM yucne ISDN YIIATC.

Apxurektypa ISLU umeer ayGaupopaHHyl0 CXeMy H CIOPOEKTHPOBAHA TAaKHM 0GpasoM, uTo
omnGra MOXKET GbITh ycTpaHeHa 63 Kako#-nuGo MOTepH YNpaBACHHA RIH BBI30BOB, ®YHKLHHA
TECTHPOBAHAA, NOCKUTKA BLI30BOB H BHIGOP MAPLIPYTA BLI30BOB, HIOTOKH CHIHANOB TECTHPOBAHHA
B ceTH pusuyeckoro aoctyna (MAN) BunonusoTcs nuHeiiHol cxemolt.

KISLU MoryT GbITh nogkaioueHsl 1024 THHHH H €ro MPOH3BOIANTEIEHOCTD cOCTAaBAET 10 ThiC,
nonuiTok Br3oBos B YHH (BHHC). K (R)SM moxHo nonimounts He Gonee 7 ISLU (c orpannte-
HHEM MAKCHMANBHOTO Yucaa Muhui 5200 ama kancaoro RSM). ISLU kenonssyer MHOTONHHEHHEIE
THIOBBIE FIeMENTHI 3aMenbl (TD3), T.¢. 8 aHanoroBeix Win 8 uMGPOBBIX MHAMI B KKIOM. JTHHEH-
nbie T23w1 ¢ wacToTol MMIYIBCOB Tapudykamy 12 win 16 k' Takke BOSMOKHEL B ominune ot
LU ¢ duxcuposannriM uncnom PIDB (taioke naseiBaeMelx nap PIDB) B ISLU moxeT 6uits 10 12
nap PIDB. IpoexripoBarye ISLU 3aBHCHT OT HATPY3KH B pacteTe Ha OfHOTG abOHEHTa H KomTde-
cTBa aGoHENTOB. Pe3y/ILTATOM TAKOTO NOJXOIA ABNSETCA TO, YTO KOXDGUIMEHT KOHIEHTPAMY N3~
MEHAETCA B 3aBHCHMOCTH OT KOJMUECTBA JIHHHI H KONHYECTBa BPEMEHHEIX KAHANOB Ha TPOEKTHpYe-
moit nape PIDB (32 TS/ PIDB napei). JononHHTeNbHbIE THHHH, HA3EIBACMBIE NPAMONOGKIIOYEHH!-
my PIDB (DPIDB), umetorcs Mexry ISLU u Grokom naketHolt kommytamuu (PSU) mia D-xama-
10B; B-xaHane! HanpabiaoTes yepes PIDB k TSI (kommyTamus kaHanos).

Baok nuppesoro edcxyxusanun (DSU). Oecnemmpaet psaa ofmux dbynxumii:

— ICKOAMPOBAHHE TOHANBHEIX CHTHANOB;

~ reHepHpOBaHKE TOHATBHBIX CHIHANOB;

— AETeKTHPOBAHHE JIEKAAHBIX HMITYBCOB;

— ofecneueHHe KOH(EPEHUBLIZO0BOB;

~ IMHeHOE TECTUPOBAHHE HAa TOHANBHOI YACTOTe.

Ects ABa THNA 610KOB 0GCTYKUBAHHA: MECTHEIE U F1oGanbubie DSU. Tlepsbiii THI NpHMEHA-
€ICA 1A HACTO MCTIOTB3YeMBIX (QYHKIIMH, TAKHX KAK JeKOIHPOBARHE TOHATLHBIX CHIHATOB. BTo-
POl THN — [UIA YHKUMIL, PEANM3YEMEIX PEAKO, HAIPHMEp, PYHKIMH KOH(DEpEHI-BBI30BA MM
TECTHPOBAHHE NEPEAAdH.

K TOHANBHBIM CHTHATAM, KOTOPEIE MOTYT EHEDHPOBATLCA NPH COBEPUICHHH BHI3OBA, OTHO-
cATCA:

— CHTHAN FOTOBHOCTH CTAHITHH;

— «3auATON;
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- KIlB;

— «[leperpyska»;

— «BEI130B Ha OXHIAHHH».

10 0GopyOBAHHE TAKKE OGECIICUHBACT CPEACTBA NOCKLIKH ¥ NEKOTUPOBABUA TOHATBHBIX
CHTHAIIOB AUIA afpecHOil curHanusaunn. MoxHo o6paGoTath 06O THI TOHATLHBIX CHTHANOB,
TpeByeMuIX 713 aGOHEHTCKHX WM MATHCTPANBHMIX KAHAJIOB, BKIIOYAs MHOrOYACTOTHBIE H Tak-
TOBEIE.

YHuBepcanbHbIi HMbPOBOH KOH(EPEHL-KAHAT NO3BOAAET OCYLIECTBIATh KOHDEPEHLI-CBA3D ¢
TpeMsi HIIH eCTbI0 NOPTaMH.

Moayasauiii 610k ¢pusnveckux namepennii MMSU, IMpenoctapater ¢pusnueckuit xoc-
TYIl K aHAIOTOBBIM aBOHEHTCKHM M COCAHHHTENBHBIM MAHAM. MOXET UMeTh QYHKIHH CKAHH-
pOBAHHA M PAcUpefeNcHNs, a TAKKe APYTHE CepBHCHELIE (QYHKUHM, MOXET OHTL 06OpYROBAH
YCTPOMCTBOM H3MEPeHHs aGOHEHTCKHX JIMHHI M npuGopos (SLIM). locTynm k aBOHEHTCKUM M
COCAHHHTENBHBIM JTHHHAM OCYMIECTBIAETCH Yepes (pHIMYECKHE MMHBI TecTHposakna (MTBg),
KOTOpble HaunHaTCA B MMSU v 3akaHunBaloTcs va nepHdepuiMbIx 610kax. ok ynpagnaer-
¢4 MpOLECCOPOM KOMMYTANHOHHOTO MOMyIA uepes mepHdepuitnele HHTepdelicHEIe MMHB
ynpasaenns. PICP + MMSU Moxer o6cmyxuBaTh TpyNIy KOMMYTAUMOHHEIX Momysrei. Toukn
CKAHWPOBaHUA M pacnipeaenenns MMSU noasepkHBaioT GyHKIMN HaGMIONEHHA N KOHTPOIA MTH-
TAHHA, MOHHTOPHHIA COCTOAHHS OGCﬂy)I(HBaHHSI H yOpaBJICHUA CNENHANbHBIMH KaHAIAMH. d)yHK-
LHH TECTHPOBAHMA BKIIYAKT KaK BHEILIRME, TAK M BHYTPECHHHE CPEACTBA TECTHPOBaHHA. Buem-
HHE — TaKHe, KaK MECTHRIH HCIIBITATENbHBII CTON, MOTYT YAYUNIHTL ACCTYII K CTAHUHH Yepes Ma-
rHCTpanb TecTHpoBaHH: Xk MMSU. BHyTpenHue — 3T0 GYHKIHE H3MepeHHS aGOHCHTCKOMH HHUK
H HPMGOPOB, KOTOpPbIC BKIIOYAKOT TECTHPOBAHHE H30JIALKH, COTIPOTHBICHHA H €MKOCTH, & TAKKE
TenedoHHOTo anmnapata aboHenTa. Takke MPOBOIMTCA ABTOMATHYECKOE TECTHPOBAHHE H3OMAUMH
Beex aGOHEHTCKHX JIBHIH, 2 IPH HEOGXOIMMOCTH CAMIX NMHHI.

Bok reHepaunu nepuoanuecknx amuyibcos PPMU. Hekoropsie mHuH Tpe6yioT renepa-
UMK nepHoAnYeckHX MMnyikcoB (PPM) ana ofecrnieuenHa ynpapneHHs OnpefeNeHHEM IUIATH B
TakcohOHaX MAH PaBOTH JOMAIIHMX CUETUYHKOB B MOMEIICHHAX aGOHEHTOB. I[N TakHX MHHHH
PPMU nochinaer HMIIYIbCH 4acToToit 50, 12, 16 Tl KK HMITYNECH NEPETIOTIOCOBKH ¢ Tpebye-
MO#i JTHTENBHOCTBIO H 4acTOTOH. B 5T0T GlIOK BXOAUT KaHaN Ans KOHTPOJIA aMIUVIHTYIBl, YaCTOTEE
¥ IIHTEABHOCTH HMITYALCOB.

7.3.2. KoMMyHWKaLMOKHLIIH Mogynb CM

KommyHakauuonnblii Mogyns (CM) uMeeT 610K KOMMYTaUHH ¢ BPEMEHHLHIM YIIOTHEHHEM
(TMS), paboraromuii xak TDM-KOMMYTATOp KaHaOB AT MEPENAYN PEUH H TAHHAIX MEXKILY KOM-
MYTAUHOHHBIMH MOJYJIAMH, H KOMMYTaTop cooGuieHuti (MSGS), GyBKIHOHUDYIOMEH KaK KOM-
MYTaToOp NaKeToB AT NEpeayh COOBIEHHH YNPaBIeHHs MEXIY MOOEIMI ABYMS KOMMYTAIHOH-
HBIMH MORyAMH SM u Mexay CM 1 aaAMRHUCTPaTHBHEIM MonyneM (AM).

Kaxapiit 610k KOMMyTAIMH cOOGuIeHHH COCTOUT H3 KOHTposnepa 6110ka KOMMYTAlHH CO06-
weHnit, upoueccopa Gnoxa koMMyTau cooburenmit (MMP) u uaTepdelica coobmenuit kak yac-
TH LEHTPAIBHOTO 6710ka KOMMYHHKAIMOHHOTO Moayns (CMCU).

Bok KOMMYTAlK COOGIIEHNI HCTIONB3YET MPOTOKOI NEPeAUH COOGLICHHH YPABNCHHS Ye-
Pe3 CeThb W COeAMHEHNs ynpaBiIeHist u cuHxponnsauny (NCT) Ha 6ase nporoxona X.25. Tlocnen-
HUI BK/TIOYAET ACTEKTHPOBAHKE OWKGOK, BPH3HAHKE MONOKUTENLHBIX COOGIICHHH H TIOBTOPHYIO
nepenady cooblueHHil B cayyae olMOKH IpU nepeaase.
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Ha puc. 7.4 NPUBEACHB CBA3H MEKIY PA3NHYHLIMH GJOKAMH TPEX CTAHHAPTHEIX OCHOBHBIX
moayneii cuctemsl SESS.
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Puc. 7.4. Cxema cBR3M My pasnuiHeIMu 6nokamu B cucTeme SESS

7.3.3. AOMUHUCTPaATHMBHbIA MOAYNb

AIMAHHCTpATUBHET MOLyh (AM) ocHoBaH Ha npoueccope 3B20D; cocTouT U3 AyGMMpoBaHHO-
ro Npoueccopa AAMUHUCTPAaTHBHOrC Moayns (AP), nponeccopa seopa-eeisoga (IOP) ans crasu
€O BCIIOMOTATENBHEIM 060pYIOBAHHEM, TAKHM KaK TEPMMHAJ, [IPHHTEPBI, HHOOPMANHOHHBIE Ka-
HAJIBl H YCTPOHCTBA 3aNHCH HA MATHHTHON NeHTe, H AyONHPOBAHHOTO KOHTPOIIEPA MMCKOBBIX
(aitnos (DFC), Kk KOTOpOMY NOAKNIOUEHB! HAKOUTENH Ha MATHHTHEIX AMCKax (puc. 7.5).
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Puc. 7.5. CTpykTypHas cxeMa aAMUHUCTPATUBHOTO Moayna AM

TIpoueccop anMuHACTpaTEBHOrO Moxyids AP. BrimonHAer T¢ {iyHKUMH, KOTOpbIE MOIyT
6LITh HanGoNee SKCHOMHYHO BHIONHEHB! UCHTPAILHBIM YCTPOHCTBOM, HAlPHUMED, rIOGAIbHOS
pacnpesieieHHe PECYPCOB H ynpaenenne oGcnyxusannem. Ja AP paGotaroT B AynieKkcHOM (ak-
THBHBII/pe3epBHEIl) pexdime. [IpH HopManbHON paGoTe AKTMBHEIA NPOLECCOP OCYIECTBASET
YNPABIEHHE, & TAKKE KOPPEKTHPOBKY PE3ePBHOTO npoueccopa. Ecnn akTHEHBIH npoueccop owm-
GaeTcs, TO pe3epBHBI MOXKET GHITh NOAIUIIOUSH €3 NIOTEPH AAHHBIX.

@ynxuun AP no 06paloTke BBI30BA 3aKNIOUAKTCA B OCHOBHOM B BHIGOPE MapLIpyTa BBI30Ba
H pacnpesieseHny pecypcos. BHIGop MappyTa BHI30BA BKIIOUACT ONPEACTCHHE KOMMYTAIHOHHO-
10 Mogyna SM, K KOTOPOMY MOAKIIOUEHA JAHHAS HHHHS MIH MAarHCTpajlb, M BBIGOp CBOGOAHOH
MArHCTpaill B IPYNNe MarucTpaneii. Ipoueccop aIMHEACTPATHBHOTO MORYNA TAKKe OCYIIECTB-
nfeT pacnpeaenene OCBOGOAMBLINXCA PECYPCOB, TAKHX Kak BpeMeHHEle KaHanbl TMS. Kpome
Toro, AP Bhinosuser GyHKIIN NeTEKTHPOBAHHA cGOeB, TMATHOCTHKY M HCIpanenue cGoes. Jpy-
rie pyukumu AP srmouaior 06paBoTKy aAMHHHCTPATHBHON HH)OPMAIIME M IOCTYN K HH(OpPMA-
AHOHHAIM NHHHAM H HAKOIHTENIO HA JHCKaX. Yepes AM IIepCOHAN CTAHIIMA MOKET BHUTOTHATH
#aGI10ACHHe, IKCINYATAIMIO, ANMUBHCTPHPOBAHHE i OGCTY)XHBAHHE BCEX 3NEMEHTOR CHCTEMB
Ha MecTe WK ANCTAHIHOHHO.

Mpoueccop BBOAa-BLIBOAa IOP. KORTponupyeTCa MPOLUEccOpoM aIMHHMY [THBHOT'O MO~
ayna. CBiA3aH ¢ TIABHAIM IIOCTOM YNPABICHHA Yepe3 HHGOPMAUMOHHBIE KAHAARI ¢ YAANEHHBIMU
TEPMHMHATAMH H ¢ LEHTPAaMH KCILIYaTaUKMH 1 06CTyRuBanus. Ofecneaunaet cBa3k ¢ yeTpoficTra-
MH BH3YanbHoro oroOpaxenna (VDU) H NPHHTEPAMH, KAK 4aCTH FIABHOTO IOCTA YMpaBNEHHS
peannzyer (MCC), u ApyrsmMy ABTOMATH3HPOBAHHBIMU PAGOUMMH MECTAMH U € IPHBOJIAMM Mar-
unTHOH nenth. MCC OpraHusyeT CBsi3hb Ha MeCTaX MEXAY CHCTEMOH M NEPCOHANOM, HTO JaeT
BOIMOXHOCTh TOJTYHaTh OTOGPAKEHHE COCTOSHHA CHCTEMBI HA 3KPAHE, & TAIOKE YHPaB/IATh pabo-
TOH CHCTEMBI B PYYHOM PEKIME.

Tponeccop BBOAA-BEIBOKA HMEET YCTPOMCTRO CKAHMPOBAHHS H PACTPENENEHHS CHIHATIOB, KO-
TOPOE HCMONE3YETCA MPOLIECCOPOM ANMUBHCTPATHBHOTO MOAYIIA J1A COOGMICHHIT 0 HENCNPaBHO-
CTAX CTAHLMH U GIOKOB,

Kontponnep amckosnix ¢aitnos DFC, Ipeacrasnder cobolt nuTepdietic Mexay mporiecco-
POM 3AMHBHCTPATHBHOTO MOJYJIA H IHCKOBOH NaMATHIO.
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7.4. NporpammHoe o6ecnevexne

Vipaenenne KOMMyTalHOHHOK cHcreMoll SESS ocymecTBiseTcs pacnpeneneHHON mpoueccop-
HOM apXMTEKTYPOH, B KOTOPOH pasnuuHble GyHKUHH CHCTEMEl BRIIOJHAKTCA MHOKECTBOM NpPo-
LECCOpOB, paGoTAIONIMX B TECHOM B3aHMOJIGHCTBHH. B 4HC/I0 9THX NPOLECCOPOB BXOJAT OpoLec-
COpBI KOMMYT2IMOHHOTO, AXMUHHCTPATHBHOTO M KOMMYHHKALIIOHHOTO MoayneH. Jins sddextus-
HOTO M HAZIEKHOTO HCTONb30OBAHHA pactpeneneHHoll apxurextypl (10 cucremst SESS peiictay-
10T ABA MPUHIUIA: HEPAPXUS BHPTYaIbHBIX MAWIMR H CTPYKTYpa OLHOBPEMEHHO NPOTEKAKOLIAX
MpOieCcCOB, B3AHMOEHCTBYIOUIMX 10CPEACTEOM OOMEHA COOGICHHIA.

Moutn Bee 11O cucreMbl SESS HanucaHO Ha MaUIHHHO-HE3aBHCHMOM A3bike C, IHPOKO U3-
BecTHOM B cpeae UNIX. Ero He3aBHCHMOCTD OT MAIIMHEI O3HAYAET, YTO MPOTPaMMBI MOTYT GHITH
JIETKO MEPENAHBI H3 OAHOTO MPOLIECCOpa B APYTofi.

CrpykTypa nporpaMMHOro ofecnederus cucremsl SESS HMeeT HEpapXHIO BHPTYAIBHBIX Ma-
wHH. DTO NAKETE! POTPaMM, KOTOPhIE «TPAUYT» AeTATH PaGoTsl PyHKWHMI HU3KOTO YPOBHA OT MX
npeMeHeHuA Ha Gonee BBICOKOM ypoene. Ha caMOM HH3KOM YPOBHE HAXOIMTCA ONEpauoHHAR
cucmema obuge2o nasnauenwt ia npoueccopa 3B20D aIMUHHCTPATHBHOTO MOAY/R, HA3hIBAEMAs
UNIX — RTR (#aeXXHOCTh B PEaibHOM BPEMEHH) (pHC. 7.6). OHa cO3AaeT BHPTYalbHLIE MAlK-
HEI, CKPBIBAIOLIHE BCE ACTAMH annapaTHoro obecneuenus 3B20D. Ee 0CROBHEIMY QyHKIHAMH AB-
JIRIOTC:

— ynpaslieHue fyGpOBAHHEIME NPOLECCOPOM H HAMATLIO;

— ynpaBJeHHE BBONOM/BEIBOROM U aitnamu;

— oGeny>KiHBaHNE IPOIeccopa;

— YNpaBIeHNe CPeACTBAMN HHPOPMAIMOHHEIX KAHATIOB;

— CBA3Db «YENOBEK—~MAIIHAA>, BKIo9a HHTepdeiic UNIX.

PC ofpaboria Bri30808

PC RTA DBM AS

0sDS
UNIX-RTR (AM) ADPO(SM)

Pwc. 7.6. YpoBHU nporpaMmHoro oGecnevenns SESS

AHanoruyHas OMepalHOHHAA CHCTEMd, HO C MEHBUIMMH BO3MOXHOCTAMH, HalblBaeMas
A20pom, IPHCYTCTBYET B IPOUECCOPE KOMMYTALIHOHHOIO MOZYIIA.

Jpyro#i BUPTYanbHON MAlTHHOMN, HCTIONL3YEMOIT KaK B Mozyle AM, Tak U B MOZytaX SM, as-
JAETCS onepayuorHan cuctema 0an pacnpedenennoii xommymayuu (OSDS), ))éanmylomax YHU-
BEpCabHBIN MHTEpQeiic CO BceMH GYHKIHAMU HPOrpaMMHOIO oﬁecneymm Gonee BBHICOKOrO
YPOBHSA. 4

K oniouessim dynximam OSDS ornocares:

— 06paboTxa nponeccoB, HaMPUMep, AHHPOBAHHE, PACTIPEACICHHE PECYPCOB;

— CBA3b MEXKAY NPOLIECCOPAMH, HAIIPUMep, 06paboTka cooOLIeHN;

— YNpaBJeHHe AOCTYIIOM K JaHHEIM OBIUEro NoNb30BaRHA (F10GaNEHEIM).
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Crenyiomye OCHOBHBIE BUPTYaIbHEIC MAIHHEI HCNONb3ylorcs OSDS:

— nepudepuiinoe ynpasnenne (PC), ynpapiaiomee ClieUHanbHbIM alNapaTHEIM H MHKPOBPO-
FPaMMHEIM 00€CTIeYeHREM CBA3H;

— BBIGOp MapwpyTa ¥ BEAENCHHE Tepmunana (RTA), ynpapnsioliero KOMMYTAUMOHHON CETHIO
CHCTEME];

— CHCTeMBI ynpapaeHua Gasofi zanubx (DBM), ofecneunparomye NOTHIecKHii 10Ty K Gase
JAHHBIX APYTHM MOZYIAM NPOTPAMMHOIO OGECCeHNS;

— aIMHHHCTPATHBHBIX Iy (AS), ofecneynparoime HAKOIICHHE H TOHCK NAHHEIX,

Onepayuonnas cucmema das pacnpedenenwoir kommymayuy (OSDS) peanuzyer oMHaKOBhIE
HHTephEicH A% NPHKAAAHOTO MPOrPAMMHOrO 0GeCHeYeH s W YIPABIACT HMH KaK B IPOLECCOpe
AAMHHHCTPATHBHOTO, TAK M B MPOUECCOPAX KOMMYTAUHOHHBIX MOTyNeii, OHa TakoKe OpraHH3yeT
HOCTYT K YCTpollcTBaM BHCILHENR NAMATH H ynpasierne umu, VDU, K1aBHaTYpHBIMH TepMHHANA-
MU, MPHHTEPAMH M HEYOPMAUHORHBIMH KAHATAMH,

{lodcucmena ynpaenenus cpedcmeamu (FC) HeceT OTBETCTBEHHOCTD 33 HOCISIOBATENLHOCTS
neficTBHil 10 06paGoTke BHI30BOB. ITa (yHKIHS BKINUAST c60p uudp, HHTEPIPSTAUUIO CHIHA-
J10B M aKTHBH3aUMIO yHKUMH BEIGOpa MapuipyTa, Bemonuaemyto RTA.

IIpozpammmoe ofiecnererue nepupepuiinozo ynpasrenus (PC) OCymeCTBISET feficTaus, Tpe-
fyeMmble n% KOMMYTALMK U NOAKMIOUeHHA B chcTeMe SESS. TlepudepuiitHoe ynpasnenue Takxke
0fecreunBacT COOTBETCTBYIOUINE XapaKTEPHCTHKI MEPEIatn, TAkHe Kak 3aTyxaHue. Kpome nyti
nepenaus, PC Moxet Takke co3nath myTh DC K ceTn ¢ GU3HUCCKUM JOCTYNOM.

Tloocucmema swibopa mapupyma u eviderenus mepmunanra (RTA) BHINONHSET MOHUTOPHHT
COCTOSIHMSA M YNDABICHHE TEPMHHANAMH (JIHHHH, MACHCTPANH, CEPBHCHEIE KaHANb H T.A.). OHa
Co3/1aeT GOMBIMYIO YACTH TEPMHHATBHBIX IPOLECCOPOB, BEACHAET TCPMUHAIBI A1 COOTBETCTBYIO-
WHX NPoneccopos oGpaboTKH BHI30BA, HAXOOMT MAPLIPYTE! BEI3OBOB K MECTAM HA3HAYCHHA H BBI-
OHpaeT pasroBOPHLII TPAKT B CETH CBA3SH MEKAY KOMMYTALHOHHBIMH MOYJAMH.

Todcucmema admunucmpamusisix yciye (AS) NpeAOCTaBIACT HEQOPMAIIMOHHBIE YCITYTH aNl-
MUHHCTp2IUH. DTH YCIIYTH BIUTIOYAIOT HIMEPEHHE TpadKa, 0hopMIeHHE CUETOB, COTEBOE yIIpaB-
NIeHHE U CBA3b C CHCTEMAMH FIOMUICPIKKM paBoThL.

Tlodcucmema ynpasrenus 6azoii Oannvx (DBM) ynpaBnsieT 6a30H rinoGanbHbIX JaHHEIX, OPH-
€HTHPOBAHHEIX Ha BHITIOJHEHHE PHKIANHEIX 33124, IIpenocTapnseT nomHbli AocTyn k 6ase nam-
HEIX JUIS MPUKIAAHEIX IPOTPAMM B ODUCHTHPOBAHHOM HA BENTONHCHHE MPHITAKHEIX 339 JIOTH-
4ECKOM MpesICTABNEHHH, T.€. HE3ABHCHMO OT (H3HYECKHX XapaKTEPUCTHK HAKOMHTENA.

7.5. Mpouecc ycraHoBREHUs! BHYTPUCTaHHUOHHOTO
coefnHeHns

1. Cusirne aGonenToM TPYGKH, BHIZA4a CHIHAJA TOTOBHOCTH CTAHUMM. IIpelmonoxmnm,
4TO QHANOTOBAS JINHHSA BEI3BIBAIOIETO AGOHEHTA BI/IIOIEHA B KOMMYTALHORHBIA Moy s 1 (SM1),
a BHATIOTOBAA JIMHHA BEI3bIBaeMOro aboHenTa — B SM2 (puc. 7.7). YCTpOHCTBO CKaHMPOBAHHSA
HCTOUHHKA BRI30BOB {OS) B aGonenTckoM Gnoke HMHTerpambHON cyxGbl 3nexTpocsasu (ISLU)Y
dukchpyer 3aMeikanne mieiidia nocle cHATHI MUKpOTEnepontol TpySku. TIponeccop xoMMyTa-
UMOHHOTO MOTYJIA [IEPHOAMYECKH OTIPALINBAET YCTPOHRCTEA CKAHMPOBAHKA HCTOYHHKA H NETEKTH-
PYET H3MEHEHNS COCTOSHIS IMAMI NOCPEACTEOM CPABHEHHS C IPEABIIYIHEM cocToanHeM. Ha oc-
HOBAaHHH PE3YNETATOB CKAHMPOBAHNS NPOLECCOP KOMMYTAHOHHOTO MOLYJLI IEIACT BHIBOK O Ha-
JIHYHH 3a1poca Ha oﬁcnyxmsaﬂne M OTMEHAET 3TY JIHHUIC KaK 3aHATYIO. Ha oceoBaHuH TepMit-
HAJIBHBIX JAHHEBIX NIPOLECCOP KOMMYTAIHOHHOTO MOAYJIS YCTAHABJIHBACT, YTO BHI3CB CACIAH NMPH
IOMOUIM MHOTOYACTOTHONO TACTATYPHOTO Tenedona.
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Puc. 7.7. CKaHUPOBAHUE UCTOYHUKA BIZOBA:
NETW — xOMMYTaUWOHHOE none

Tpoueccop KOMMYTAUMOHHOTO MOMYJI1 HAXOMMT MYTH AOCTYNA B CETH K cXeMe kanana NETW
H IaeT HHCTPYKUHIO CEPBHCHON cxeMe Bhicokoro yposas HLSC shinomuute tecthl «Ilutadite
Kpocca», «Jloknoe coenunenne» u «3azemienne» (puc. 7.8). [enepaTop M meKoaep TOHATBHON
HACTOTH: MOJKTIOUEHB! K JIMHKHK Yepe3 G/IOK KOMMYTALMM BPEMEHHEIX KAHANOB H CXeMY KAHAIA
NETW, ceazannyko ¢ 2Toif musHel. 3yMMep FOTOBHOCTH NEPENACTCs B THHUIO TEHEPATOPOM TO-
HanbHOM 3actoTel 13 DSU. AeicTBHA HHUIMHPYIOTC TPOLIECCOPOM KOMMYTALIMOHHOTO MOAYIA H
BEIMOAHIOTCS BROKOM MeCTHOTO LHdpoBoro obemyxusanns (DSU).

8Ly weTy

Puc. 7.8. MNposepka COCTOAHNA NUHMM U HaGop Homepa

2. Mpuem & ananus Hudp Homepa, Hocne monydenns neproit undps! 3yMMEp FOTOBHOCTH
OTKAIOYAETCH K MPOLIECCOPY KOMMYTAUHOHHOTO MORYIIA TOCKINAETCA BOHIHO-IECATHYHOE Npea-
crasnenne adps. Crenyomne widper oGpabaTsiBaloTcs TakuM ke 06pa3OM A0 TeX NOp, NoKa
NPOLIECCOP KOMMYTAMOHHOTO MOIYJIS HE CEAACT BHIBOA HA OCHOBE aHanu3a uudp, 4To Bee Lud-
per nepeaasl. Korma nporieccop KOMMYTAUHOHHOTO MOYIA OGHAPYXHII, UTO [ONYHEHO TOCTa-
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TOYHOE KOJNHYECTRO (P M4 HHHNHATH3AIHA IPONEcca BHIGOPa MAPLIPYTa, B NPOLIECCOP aAMM-
HHCTPATHBHOTO MORY/IA Yepe3 GIOK KOMMYTALHs COOGIIEHHIT nocpLiactes coobueHue o Beobxo-
JZUMOCTH BHIGOpa MApLIPYTa BHI30BA.

Tpoueccop aAMIHHCTPATUBHOTO MOLYIIA ONpeAciaseT Tapud M BrGUpacT MOMIOUAEMBIH
KOMMYTALHOHHBIH Monynb (SM2) ans BaizoBa. [Tocyie 310ro AM HaxoauT B ceTi cBOGOAHBIN Bpe-
MeHHOH Kanan oBIIere MoNL30BAHNA, KAHANB! YNPABICHMA H CHHEXPOHH3ALMH K KOMMYTalHOH-
HEIM MOAYIIAM 271 BEIGOpa MaplIpyTa BHI30BA H NOCHUIAET CAEAyIOUME CoOGIeHHs Yepes 610K
KOMMYTaLMH COOGLIEHNH:

— MOAYNBHOMY Nponeccopy B SM2: @) HHCTPYKLMIO Ha YCTAHORNEHHE B CETH MyTH ROCTYNA K
BBISLIBAEMON] IMHKH H §) OTIO3HABAHMS BPEMEHHOTO KAHATA B CETH, KAHAMA YUPABICHAS H
CHHXPOHHALHH, NPHCBOCHHOTO AAHKOMY BLI3OBY;

~ BMOKY KOMMYTALHH ¢ BPEMEHHHIM YNJIOTHEHMEM — HHCTPYKUHK Ha NOAKTIOYEHHE BEI-
GpaHHEIX BpeMeHHEIX KaHanioB B TMS JUlsl YCTAHOBJEHHS ABYXCTOPOHBERO MyTH OCTYNA
SM1 — TMS — SM2 gepes kananst NCT.

3. Hopaua curnaop «IlocklIKa BBI30Ba» H «KOHTPOIL MOCKUIKA BBI30BA», MonynsHei
npoueccop B SM2 npoBepseT AMHHIO, H3MEHAET €€ COCTOIHHE Ha «3aHATO», JaeT KOMaHAy Cep-
BHCHOT cXeMe BBicoKoro ypopks HLSC BHITIONHHTE COOTBETCTRYIONIHE TECTHI H NIGPENATh CHIHAT
BHI30BA B BBI3BIBAEMYI0 TMHHIO. [1poLieccop KOMMYTALHORHOrO Moy st SM2 Takke MOCELIAET KO-
MaHy T€HEPATOPY TOHANBLHBIX CHIHANOB H G/IOKY KOMMYTaUHH BPEMEHHEIX KaHAJIOB JATh 3yMMe]p
«KOHTpONE MOCBUIKM BBI30BAa» B BBI3HIBAIOUIYIO JIMHHIO uepes 610K BpeMeHHOH KOMMyTalMH
(prc. 7.9). Tlocne 31010 MOAYALHHIH Mponieccop B SM2 NockuIaeT COOGLIEHHE Yepes 60K KOMMY-
TallMH CoOGIIEHHIT MOy TbHOMY Mpoleccopy B SM1, HHGOPMHpYIOIIEe NIOCISIHII, YTO YCTAHOB-
NeHHe COSAWHEHUA 3ABEPIUCHO, H HACHTHQMIHDPYET BpeMeHNGH uuTepBan B coenuseHnn NCT,
KOTOpHIH GBI IPKCBOSH JAHHOMY BRI3OBY. B ¢BOIO 04epensy, Moy bHBIL nipoueccop B SM1 mo-
CHIIACT HHCTPYKIMIO GnoKy 06MeHa BpeMEeHHEIX HHTEPBANOB NMOAKMIONHTE BpeMEHHGH HHTepBAT
BhI3BIBAIOUIEH IHHIH K BpEMEHHOMY HHTEpBaNy coeqnyenus NCT.

1swu

o sMp
HLse

181y H meTu

sm2
Puc. 7.9. Nocbinka curHanos «Beidos» U «KOHTPOmk NOCHINKA BbI308a»
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7.6. KOHCTpPYKTUB cMCTeMbI

Obopyacsanue cucreMer SESS pasmemaercs B mkadax (B COOTBETCTBHM ¢ PekoMeHIAIMAMH
ETSI): Boicora — 1,83, mupusa — 0,78, rny6una — 0,60 M. OBwmas BeicoTa mkada ¢ KaGenbHEIM
kananoM — 2,2 m. IIpoxomer Mexkay panamu oGopynosanns — 0,81 M. PeKOMEHIIOBAHHAT BHICOTA
nomemenns — 3 M. MaxcHManbHas Harpy3ka Ha ox — 315 Kr/M”. PacceHBaHMe TEIUIOTH Ha efiH-
HHLE TUIOWAH ¢ oGopyaoBanueM — 900 Br/M’ (max). Buemuuit aua mkada cuctemel SESS nps-
BeaeH Ha puc. 7.11.

Puc. 7.11. BrewHuit Bua wkaca cuctemsl SESS (C oTKpLITEIMK ABSPLAMK)

Tunoeo# nan pasmeulenml oGopy):loBaHux cucremer SESS npeacrarneH na puc. 7.12,

0 ILYFO |SMC1| LTP2| LTP3 | LTPO | SMC1| LTP2 | LTP3 |
sMs M

3 |Mlcs |FCDF| M1 | sMo | LTP3| LTPZlSMC!LLTPOJ :/éw

oM sMa

ot IPocal Pcm['mcu] LTPoLsMcw‘ (87 | sMc1‘sMcﬁ
02

Puc. 7.12. TUnoBOW NNaH pasmelleHus cTaHuvk SESS
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UNOPOBAS CUCTEMA KOMMYTALIUU DX-200

8.1. TexHuveckue XxapaKTepucTUKu

Lndposas cucrem kommyTammu DX-200 paspaGotana gupmoii Nokia Telecommunications (®uu-
ngnzus). B 1990 1. MO ycnoBuAM MEKrOCyAapCTBEHHOTO COTMANIEHNA O ocTaBkax (upma Nokia
nepeaana poccuickoll CTOPOKe AOKYMEHTAIHIO Jis cicTeMbl DX-200/R4, Ha OCHOBE KOTOPOi B
JIeHUHPALCKOM OTPACNEBOM Hay4dHO-HCCNEAOBATENBCKOM HHCTHTYTe cessn (JIOHUHC) 6ruia
co3nana 6asa 1% MPONIBOACTRA 060pYAOBAHNA U paspaboTkn corMecTumoil ¢ DX-200 cranusn ¢
NPOrpaMMHEIM ofecnedeH eM oTedecTeHHON paspaGorky. Umenno B JIOHUHC cosMecTHO ¢ 3a-
Bogom «Kpacuas 3apa» (r. Cankr-TleTepSypr), a 2aTeM H Ha OPTaHH3OBAHHOM HMH COBMECTHOM
npeanpuathi «JIO3AP» Goita paspaGoTaHa oTedecTBenHas undposas cranuus ATCLI-90 Ha Gasze
cucteMsl DX-200 sepenn L.4.5.

Cuctema DX-200 viMeeT cepTHOHKAT COOTBETCTBHA N0 HCIOML30BaHHK Ha ECD PO B Kaue-
CTBE TOposcKol cTanii. B Pocenn yetanopnes: crarium sepeuit R3, R4 u RS ofuieif eMko-
cTbio Gonee 2 MAH HoMepoB. KpoMe 31oro, Ha pae cereil mopsimkno# ceazu (NMT/GSM) uc-
HOAb3YIOTCA UEHTPbI KOMMYTautkH Ha Gase cucremst DX-200.

Cricrema DX-200 MOXET NPUMEHATECA B KaUeCTBE:

— OMOPHBIX CTAHIMH FOPOACKUX TenehOHHBIX ceTel;

— yAaneHHBIX aGoHeHTCKuX cTyneHeil (RSS) (KOHUEHTpaTOpOB);

— MoACTaHUMIA;

~— TPAH3HTHBIX CTAHIHH (Y3OBRIX CTAHLMIT);

— KOMGHHHPOBAHHBIX (ONOPHBIX H TPAH3HTHSIX) TeNEGOHHBIX CTAHLIMI;

— MEXAYTOpOIHbIX TeNedOHHBIX CTAHMMH; ,

— TeAeQOHHBIX CTAHIMI CICHHANBHDIX CETeH;

— Y3/10B CueLcTyxo.

Cucrema DX-200 umeer ase MoaHbHKaLHA:

— DX-210 — cranuua manoii emkocts A0 3500 aGoHenToB;

— DX-220 — craHums GonbuIoi emMkocty g0 39000 aGoHeHTOB.

B cucremy DX-200 MoTyT ObITh BX/TIMEHBI Pa3HBIC THIb! 200HCHTCKHX THHHH, @ HMEHHO!

— aBOHEHTOB KBAPTHPHOTO CEKTOPa;

— OTHEIbHEIX AGOHEHTOB YUpEKNEHHH WK NpeANpHATHI;

— TakcOHOHOB MECTHOI CBAM;

— TaKCO(OHOB MEKIYTOPONHEH CBA3K U PaliOHHBIE NEPErOBOPHbIE IYHKTHI;

— CNIapeHHBIX B6OHEHTOB;

— YAANEHREIX aGOHEHTOB;

— aGonentos ISDN (1o eubopy).

OcHoBiibie mapaMeTprl cHeteMst DX-260 npusepens B TaG. 8.1.

N
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Tabnuua 8.1. OcHoBHbIE NapameTpst cucTeMsl DX-200

3uasenne napamMeTpa B CHCTeMe
DX-210 DX-220
TIpoH3BOANTELHOCTS, DpL 450 2500
Emkocth:
aGOHEHTCKHUX THHHI
coeannnrensunx e HKM
Bbi30808 B HHH

VaenvHas Karpyska, Dpn:

Hanmenosanne napamerpa

500...39000

Ha A6OHEHTCKYHO MHHHIO 0,15

Ha COE/IMHATEITBHYIO IMHHIO 0,80
TlapameTpel aOHCHTCKNX IMHMHA:

saryxatne Ha vacrore 800 T He bonee 4,5 2B

cOMpoTHRIeHHe Uutefi(a ¢ TenedOHHEIMK ANIAPATAMH 1900 Om

CONPOTHRACHUS H3ONSLMH MEXTY NPOBOJAMH 20 kOm

eMKOCTh MEKAY NPOBOAAMH He Gonee 0,5 Mcd
TapamMeTpel COSIMHATENBHBIX JTHHHH:

COTPOTHBAEHHE H3OTALHH MEKIY NPOBOAAMA He menee 150 kOM

EMKOCTB MEXAY [POBOZaMH He 6onee 1,6 Mxd

CONPOTHBNEHHE KAKAOTO NPOBOAIA PA3TOBOPHOIO TPAKTA He Gonee 1500 OM

B cucreme DX-200 HCTONE3YIOTCS CNEYIONHE CHCTEMBI CHIHAMM3AMME:

— aBOHEeHTCKaA CHTHANM3AIMA: JINCKOBEIN Habop HOMepa, TACTAaTYPHBHI Habop HOMepa, Ta-

pudyEIe HMIyber! (16 K1), nepenonocoska;

- NOKaHANbHAs CHTHANM3ALMS: MHOTOYACTOTHAA CHTHAMM3AUKS «2 M3 6», CHTHATH3AIMS B

16 BpeMenHGM xanane anHnn HKM;

— OKC Ne 7 ¢ yuetoM crienupnueckix 0cobeHHOCTeH HauHoHansHOH TenedonHoi ceti.

B 0CHOBE y4eTa CTOMMOCTH Pa3srOBOPOB JIKHT Tapid, KOTOPHIA YCTAHABNMBAETCS, KaK hipa-
BHNO, Ha Ga3e HCXOAALIErO MyYKa, KATETOPHH BSI3bIBAIOUIEro aGOHEHTA, HAGPAHHOrO HOMEpA M
BpeMeHH cyToK. B cucreme DX-200 peannsosaHsl cienyloluye BUAB! YU€Ta CTONMOCTH:

— NOBPEMEHHOI! YY€T CTOMMOCTH Pa3roBOPOR;

— NOCHINKA TAPHPHBIX MMITYIILCOB CEPHEH;

— GecnnaTHeie pa3sroBOPHL.

8.2. CrpyKTypa cucTeMbl

Jna chicremsl DX-200 xapakTepHa MOZYAbRAA APXUTEKTYPA: €& OCHOBHBIMH CTPYKTYPHBIMH 371¢-
MEHTAMH ABIAIOTCA MOKYJIH MPOrPAMMHOTO OGeCTedeH st i ANNApATHBIX CPEACTB K COCTOANIHE H3
HHX pyHKUHOHANBHBIE G10KU, YeTkoe onpenenenne nATEphelicoB MeRkay MOAYASMU COCOGCT-
BYET BBEAEHUIO HOBRIX (ByHKIHA B CHCTEMY 663 H3MEHEHHS £¢ apXUTEKTYPH.

Cuctema DX-200 cocTOHT 13 HeThipeX (ByHKIHOHATBHO CAMOCTOATEABHEIX G.I0KOB!

— cTyreHn aGOHEHTCKORQ HeKaHuA (SSW);

— CTyneHu Tpynnosoro uckaxus (GSW);

— GnoKa NOAKMONCHUS CoearnuTenbHEIX TiHuii (ET);

- 3BM texnnueckoit skenyatauny (OMC).
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Bniouenne aboHeHTCKHX JMHuANH, 3a7a4a aGOHEHTCKOH CTYNERH — NMOAKIIOYEHHe aGo-
HEHTCKHX NuHui K ATC, BRINOIHEHNE aHATOro-UMBPOBOTO NPEOGPA3OBAHUS PEUEBOTO CHIHANA
AHANOTOBOTG ABOHEHTA M COTMIACOBAHHME AGOHEHTCKOM CHTHANH3AMMH © cucTeMoit ATC. AGoHeHT-
cKas CTyMens HAXOAHTCA, KaK MPABUNO, B OAHOM MOMELICHUH ¢ APYTHMH Onoxamu ATC. B aToM
ciiydae pevs HAET O MecTHON aGonenTckol crynenu. ITpu HeoGXOAMMOCTH wacTH aGoHEeRTCKOI
CTyNeHH MOTYT GEITh BBIHECEHE 32 npenensl ATC B yaaneHHEI aGOHEHTCKHIT MOTYIb, KOTOpBIH
coenunseres ¢ ATC uyepes muunn 2 Mout/c. K cucteme DX-200 MOKHO TOAKIOMUTE RECKONBKO
aBOHEHTCKHX CTylIEHEH.

Yaanennas aGoweutckas cryneHb (RSS) — koHuentparvop. Hcnonpiyercs B cncTeme
DX-200, koria k CTAHUNN HeOGXOANMO MOAKHIOUHTL HeGOMbIINe rPyMik aBoHeHTOB, HAXOM-
mueca Ha GonbwoM paccrosuun oT ATC. KOHLEHTPaTop cOCTOHT M3 aGOHEHTCKHX MOAYMe,
OKOHEUHBIX CTAHIIMOHHBIX KOMIJIEKTOB, CHCTEME! TAKTOBOH CHHXPOHH3ALIHH H 6noka Texoﬁcny-
JKUBAHNA aBOHEHTCKOH CTYneHH. VnaneHHaa aGoHeHTCKas CTYNEeHb NOAKMIOYACTCS NOCPEACT-
BOM OKOHEYHOrO CTAHLIHOHHOTO KOMIUIEKTA HIH K aGOHEeHTCKOH CTYIEeHH KOMMYTallHH CTaHIIMH
DX-220, #ns K KOMMyTaunoHHONK cucreMe cramuuu DX-210. Vaanennrii aboHeHTCKuH Mo-
Lynb 110 CBOEMY XapaKTepy ABMACTCA CHCTEMOi, koHoMsuIel aGoHenTckHe Kalenu, nostomy
MOAKMIOUEHHDIE K HEMY aGOHEHTBI HMEIOT KaK B QYHKIUMOHANBLHOM, TAK H B AIMHHHCTPATHBHOM
OTHOWICHUH TAKOH XKe CTATYC, YTO H ABOHEHTH MECTHOH aGOREHTCKOM CTYNEHH.

Bxntouenne coeAHHHTEILHBIX JHHNH. LIH{pPOBLIe COCTMHUTENBHBIE THHUH CO CKOPOCTBIO
nepegaun 2 MOHT/C BKNIOYAIOTCA B KOMMYTALHOHHYK CHCTeMy cHcTeMsl DX-200 ¢ momomeio
OKOHEYHBIX CTAHIMOHHBIX KOMIUIEKTOB, BBIIONHAIOWHNK HEOGXOAMMOE 2NeKTPUUECKOE COTnacosa-
HHe, CHHXPOHM3ALMIO H KOHTPOJib 33 nepeaayeii. [IpH BKIIOYEHHH AHATOTOBEIX COEIMHHTEILHEIX
JIHHMH, KPOME OKOHEUHBIX CTAHIMOHHEIX KOMIUICKTOB, TpeGyeTcs Takke oBopymoarue, ocyie-
CTBAAIOIIEE AHANOTO-IN(POBOE NPeoGPa3OBAHHE PEYCBLIX CHTHAIOB U YICKTPHIECKOE COTIACOBA-
HHe CHTHATH3AUHM ¢ CHCTeMOi. CoeTMHHTEbHbIE IMHIH NONKIIOYAKTC K chcTeme DX-200 ¢
noMolltbo o6autol annapatypst HKM rpynnooGpaszosanis U cornacytoumx yerpolicrs KM,

KommyTanus. 3agaga KOMMYTALHOHHOTO GlOKa — KOMMYTAlHA BXOAAIHX H HCXONALIMX
KaHalOB IPYr ¢ IPYTOM B COOTBETCTBHH ¢ KOMAHIAMH, TIOCTYTAIOIIMMHE H3 610oKa 06paboTku BeI-
3080B. [lonknioueHne K KOMMYTAIHOHHON CHCTEME PealM3YETCA MOCPEncTBOM mummii KM co
CKOpOCTRIO Tepenaun 2 M6ur/c. KpoMe pasroBOPHEIX BPeMEHHKIX KAHANIOB, B KOMMYTALIHOHHO#
CHCTEME OCYMIECTBIACTCA KOMMYTALIHS KAHANOB CHIHATH3AIMH M BHYTPHCTAHUHOHHBIX KaHAIOB
nepenaun JaHBX. CormacHo crenpduke UHGPOBOH KOMMYTAUHOHHON CHCTEMBI KOMMYTALMA
BCErJIa YETHIPEXNPOBOHAA, T.€. 004 HANPABNEHHS epeadll KOMMYTHPYIOTCA OTHETBHO.

KpoMe xoMMYTAIMOHHOH CHCTEMBI, B KOMMYTALHORHET 610K BXOAT NOTOTHUTENLHbIE YCT-
poiicTBa, HeoOXOAMMBIC Ha PasHEIX TaNax Be3oBa. TakMMu yeTpolicTBaMM ABISIOTCS, HanpuMep.
FeHEPATOPH TOHANBHBIX CHIHAJIOB H YCTPOHCTRA KOHGepeHn-CBAZH,

Odbpaborka BBI30BOB. B ocHOBE 06paboTKM BEI30BOB NEHKHT NPHHUMN GYHKUHOHANIBHON Ne-
ULEHTPaH3alHH TAKHM 00pa3oM, YTO 33 KMKAYEO PNy GyHKLMH OTBEYAET ONPEAEICHHAA COBO-
KYfTHOCTb TPOrpaMMHOr0 obeclieyenus M amnaparasix cpeacts. B ATC DX-220 and kaxaoi
rpynnbt GysKunit YOpaeienHus BeACACHA CBOA Jape3cpauponantan MuxkpodBM. Broku w cas3p-
BalOINAA UX MMHA COOBIICHNH 00pa3yIOT MyJbTHIPOUECCOPHYIO CHCTEMY YIPABICHHA, CIOCO0-
HOCTh 06PaGOTKH BHI30BOB KOTOPOH MOKHO HAPAIIWBATD 33 CYET YBEIHUCHHA YHC/IA NOAKTIOUEH-
HBIX K Hell 610Kk0B.

B ATC DX-210 nporpaMmBoe 0G¢ClIeYeHHe H amNaparHble CPEACTBA, OTBEHAIOLIME 33 BBI-
NOSHEHUE PAIIHUHLIX PYHKIUHI YUPABACHHA, COCPEAOTOUCHD B ONHOM NySAMPOBAHHOM YNpaB-
nsrouteM 6ioxe, BblnD.\{HeHHOM Ba Gase MukpoIBM.

N
AN



>
>

<<[image: image186.png]LU®POBAA CUCTEMA KOMMYTALIMM DX-200 187

Tune crasmit DX-210 u DX-220, BXOAImHUE B CHCTEMY, COCTOAT H3 OAMHAKOBEIX CTPYKTYp-
HBIX /ICMEHTOB, UTO YNPOWIACT BLINOTHEHHE QYHKUHI TEXHHYSCKON SKCILTYaTallHH H TeX05CTy-
kuBanna Ha ATC. Crpykrypa cucrems DX-220 nokasasa Ha puc. 8.1, 6noxu PAU, CCSU u
CCMU (cm. puc. 8.1) HeoGA3aTEABHEL
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Puc. 8.1. CTpykTypHas cxema cucTembl DX-220:
AONU— &nok AOH MB  — wuna coobuennit
CCSU — 6noK curHanuaaumm no obemy kanany — MFCU — Bnok MHOTO4ACTOTHON CUTHaNnuaaumi
CHU — Bnox yyeTa CTOMMOCTH OMU — 3BM ToXHU4OCKON SKCIYATaLMM
CLO — cucTema TakTOBON CHHXPORV3ALMMK PAU  — 6nok noakniovenus YATC
CCMU— BoK ynpaBneHis curHanuaauven PBRU — 6ok npYeMHIKOB TacTaTypHOIO Kabopa
N0 oGLyemy kaHany PMU  — 6ok KOHTPONSA TakCOPOHOB
€M — uenrpaneoe 3Y RU  — 6noK perucTpos
CNFC — ycTpoicTRo KoH(epeHU-Caamn SMU  — 6noK TexofcnyKuBanns aGOHEHTCKON CTYNeH
ET  — OKOHEUHbIN CTAHLMOHHBIN KOMMNEKT SSU  — 6nok ynpasnenns aGOHEHTCKON CTyneHbio
GSW — rpynnoeas CTYNeHb KOMMYTaLMK KOMMYTaUNU
0 — ycTpoficTeo BBOAA-BLIBOAA SSW — aBGoHEHTCKas CTYNeHb KOMMYTaLMW
LSU  — Gnok NMHeRHoM cUrHanuaaLmn STU  — 6ok CTaTucTUk

M — mapkep TG — reHepaTop TOHANLHLIX CUTHANOB
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8.3. AnnapaTHoe ofecneyenune
8.3.1. AHanorosblii aGOHEHTCKUI MogynL SUB

Ananorosbte aGOHERTCKHE AHHUN MOAKMOSAIOTCA B cHcTeMe DX-200 k aGOREHTCKAM MOZYIsM
eMKOCTBIO 64 nuHiu. TlapannenbHeie MOy It HE3aBHCHME IPYT OT Apyra. MM ynpapnser HiM
OBM o6pabotkn Bbi30808 (DX-210), nau 610K YNpaBneHus abOHERTCKOM CTYNEHBIO KOMMYTa-
unn SSU (DX-220). Onnako 3a GYHKIMH YIpaBICHAS, BHINONHAEMBIE KECTKO B PEATHHOM Mac-
wrabe BpemeH, orsevaeT npoueccop aboneHTCKol curHammsawiy (SSP), HaxonAumiica B aGo-
HEHTCKOM MOZIyTIe.

Aboxentckuit Moftyab coepnnserca ¢ ATC ¢ noMOWBIO OAHON BHYTPHCTAHLHOHHOM NHHHH
HKM co cTpyKTypoli UHKIa H CKOPOCTBIO Mepenadn 2 MONT/c, Biultoyaromedi 30 pasroBOpHEIX Ka-
HANOB H O/IMH BPEMEHHOH KaHAT A CHTHATHIAUMH Mekay aGOHEHTCKHM MOLYIEM H YIDABISIO-
wefi 3BM. Takum 06pa3soM, B MOZy/Ie KOHUEHTPUPYETCA HATPY3KA B COOTHOWIEHNH 64:30.

AGOHEHTCKUIL MOYIE COCTOMT M3 GNOKOB aGOHEHTCKHX KOMIUICKTOB (PasHbiX N[O THRY) M
610K4, BHINONHAIOWET0 QYHKLUHH TIPSIBAPUTENBHON KOHUEHTPALMH HATPY3KH H YIPAR/ISHHS pa-
Boroit momyna (puc. 8.2).

@ 1 Enok 16 L
omentain
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sLu.16

/

VKM

64:30

T
|
Brox
KoHLGHTP AN
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Mpaueccop i
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arnarmawm
mogyne piey
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Puc. 8.2. CTpykTypa aGoHeHTCKOro Moayns cucTeMbl DX-200

Cnapennbie 1 yaa/IeHHble 300REHTH MOAKTIOUAIOTCA K CHISUHATEHOMY aGOHEHTCKOMY MOMY-
A0 (SUB-C) ¢ nomoitipio paipaGoTalublx A STOH uenn $10KoB compsuxeHus. Jina yaaneRHbIX
aBOHEHTOB MMeeTCA GIOK CTAHAAPTHBIX aGOHEHTCKHX KOMIUIEKTOB, 3 AU CHAPEeHHBIX — BIIOK
CTaHJAPTHBIX A6OHEHTCKMX KOMIIEKTOR B GIIOK aGOHEHTCKHX KOMILIEKTOB C OMNONHHTENBHEIMU
ynxupami. AGonentst ISDN ¢ GasoBbiM zocTynom (2B+D) nomkmouaiotes B cucteme DX-200
k aboreHTcknM MoaynaM ISDN (SUB-D) emkocThio 64 THHIH,

8.3.2. OKOHe'HbLIA CTAHUUOHHBIA komnnekT ET

Coemmnnrenshie nuHuH KM, srmovernsie B ATC, NOAKTIONAIOTCS K OKOHEYHBIM CTAHUHOH-~
HBIM KOMNNEKTaM ET, BBINOMHAKOUIMM CHHXPOHH3ALMIO U 3NEKTPHIECKOE COTTACOBAHUE BHELITHHX
nmuuii 2 M6ut/c ¢ ATC.
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Baok ET cBaspiBaeTcsl ¢ KOMMYTAUHOHHOH CHCTEMOH H CHCTEMON TAKTOBON CHEXPOHH3ALMHK
ATC ¢ NOMOWIBIO MOCTOAHHBIX CIEUMATBHBIX COSAWHEHHH, 3 ¢ reHepaTOPOM TOHANBHEIX CHPHA-
0B ¥ ¢ YCTPOHCTBOM MOAKAIOUEHHA G/IOKOB LIMKIOBOM CHHXPOHH3AUHH — ¢ TIOMOUIBHO TIOJIYTIO-
CTOSHHBIX COSNUHEHMH B KOMMYHWTALHOHHOM mone GSW. 3agaua ycTpoiicTBa MOAKMIOUEHMS
610KOB LMK/IOBOH CHHXPOHH3ALHH —- KOHTPONb 34 KoadduuuentoM omubox Ha nukmax UKM n
0fpafoTKa NOCTYNAKIMHX C IHHUN aBAPUIHBIX CHIHANOB.

B HAMpaBACHHU NEPEIAYH OKOHEUHBIN CTAHUMOHHBIA KOMILIEKT MPUHHMACT H3 KOMMYTallH-
OHHOM cHcTeMbl curHan HKM, oGpasyet cpyKTypy UMK H THHEKHEI! KO,

8.3.3. KommyTauuoHHasA cucTema

Tlo cBoeit CTPYKTYpe KOMMYyTaUHOHHBIE G0KH cHCTeMBI DX-200 — MORHOCTEIO 1HdPOBBIE, ON-
Hoxackameble. Tp# HeOGXOAUMOCTH OHH — TIOTHOAOCTYTIHEIE GIOKH ¢ BPEMEHHEIM pasficNeHHeM
KAHAIOB, T HOGOMY BXOAY AOCTYNEH MoGoil BEIXOL. [IpeHMYLIeCTBO TAKOM CHCTEMBI COCTONT
B NIPOCTOTE (YHKIMOHMPOBAHHA: IOCIE ONPENCACHHA KOMMYTHPYEMBIX BPEMEHHEIX KAHATIOB
KOMMYTallHs BCETA BOIMOXKHA. 1 OHA MPOUCXONMT BCETIa ONHUM M TeM e criocofom 6e3 fo-
NOITHHTETLHOFO TOKCKA My Teil.

B cocras cicTembl DX-200 BXOAAT fBE CTyNEHA KOMMYTaLHH:

- aGoneHTCKan cTyneHb (SSW);

- rpynnosas cTynenb (GSW).

Kaxcias crynens noctpoera na Gase THIOBEIX Jid cucrembt DATC-200 moxynedt, obecnewn-
BaOMMX koMMyTaLHio 32x32 MKM-nnuui.

DyHKUHOHATEHO SSW npecTaBIgeT coG0M YACTHYHO HEMOMHOAOCTYIIHYIO CHCTEMY, KOTOpas
BCET/Ia TIO3BOJAET YCTAHOBUTH COSAHHEHME MOGOr0 H3 BXOAOB C MOGHIM BEIXOIOM. Miconb30Ba-
HHE HETIONHOJOCTYIIHOTO GI0KA CBA3AHO ¢ MAJIOH HHTCHCHBHOCTBIO HATPY3KM MKy aGOHERTAMH
B Mpefenax OMHOH aGOHEHTCKON CTYTIEHH H ¢ TeM (aKTOM, 9TO TAKOES COSIMHCHHE MOXKHO YCTAHO-
BHTB 4epe3 NOMHOMOCTYNHEL GT0K rpynoBoi crynesu koMMyTanun. Ilo cBoeit crpyxrype SSW —
OIHOCTYNIEHUATAS CXEMA C BPEMCHHEIM Da3fIcICHHEM KaHAIOB H MaKCHMATBHOR eMKOCTHIO 96
HKM-munnii.

Ha3nauense rpynnosoii cTynenn koMmyTauun GSWe ATC DX-220 3akmouaerca B KOMMY-
TALMH TPAHIUTHORO Tpadka M BHYTPEHHHX COEIMHEHHUH, a TAKXe B TIOAKIIOUEHHH TOHATBHBIX
CHTHATIOB M YCTAHOBICHUI COCIMHEHUH, NIPEIyCMOTPEHHEIX GIIOKAMI MHOTOYACTOTHOM CHIHANK-
3altan B HIIOKAMH CHIHANH3ALIMA.

Ipynnoeas cTyneHs koMMyTallus GSW ABIS€TCA OXHOCTYNCHYATHIM, MOJHOAOCTYIHEIM KOM-
MYTAUMOHHBIM GAOKOM ¢ BPEMEHHEIM Pa3zieNiecHHeM KaHaloB, TAe noboMy BXOAY Beerna JAocTy-
nen moboit BaxoA. [IpeumymecTso TaxoH CHCTEMb COCTOHT B IPOCTOTE (ByHKIMOHHPOBAHHS:
M0CKEe TOTO, KAK BEISICHEHE! KOMMYTHPYEMBIC BPEMEHHEIC KAHAEL, KOMMYTALIS BCEr/Ia BOSMOXHA
H NPOHCXOMMT BCETAA OJMHAKOBO, 63 CNENHANGHOTO MOMCKA NyTel. MaKCHMATLHas eMKOCTh
GSW — 256 nunnii HKM.

KOHCTPYKTHBHO [PYINIOBAA CTYIICHb COCTOMT H3 OJHON HTH HECKOTBKHX KACCeT [PYIIOBOIH
crynesH Ha 128x64 win 256x64 NKM-nuunii. Msmenerne emxoctn GSW ocymecTsasercs cry-
nedaMu o 32 nuaan. PaGoTol rpynnoBoii cTyneHn KoMMyTaln yupasisier Mapkep (M), ocyime-
CIBAMIOMMKIL ONPOGOBAHHE (ONPEAEICHNe KOMMYTHPYEMBIX BPEMEHHEIX KAHATOB), YCTAHOBIICHHE
H PashEAMHEHHE COCAMHEHHI (N0JaYy COOTBETCTBYIOIMX KOMABI YIIPABICHHS), A TAKKe YIpas-
JAET MPONECCOM KOHTPONA PaGOTH i COCTONHHA KOMMYTAaLMOHHON cheteMbl. HamexHOCTh KOM-
MYTALMOHHOH CHCTeMBI ofecnednBaeTca AyGnupopanueM.
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DyHKIHOHATEHO KOMMYTALMOHHAA CHCTEMa KaK aGOHEHTCKOM, TaK M IPYINOBOH CTyNeHeil
HCKaHHA Pa3GHBAeTCA Ha IECTh MOLYyNei (pnc 8.3y conpm«eﬂm, YNpaBneHus, npuema, KOMMY-
TAIH, TIGPEAAUH H TAKTHPOBAHHA.

Vinrepceic MKN-nmpi (npuem)

U U

Moayns
Moy Taxtuposan
v % —
Moayne Moayns Moayns Wemepcpeiic.
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Puc. 8.3, CTPyKTYpHan cxema aBOHEHTCKOM W FPyNOBOM CTYNSHEI KOMMyTaLMK

CTpyKTYpHO# eIMHMIEH KOMMYTAMOHHON CHCTEMBI CUMTAETCS BPEMeHHGH KOMMYTaTop
32x32 AKM-nnrsH, T-e. 1024 BpeMeHREIX kKanana npuemMa H 1024 BpeMEHHEIX KaHAa Mepeat.
OBbenyHsIA MOYIIH MEXIY COBOH, MOKHO TONYURTE HEOGXOIHMYI0 KOMMYTAHOHHYIO CHCTeMY
© MOMHOAOCTYIHON HITH HENOMHOAQCTYIHOM CTPYKTYPO.

8.3.4. Cuctema ynpaeneHus

OBpaGoTka BEI30BOB B cucTeMe DX-200 Ha Beex 3Tanax OCHOBHIBa€Tca Ha Ga3e pacnpeneeHHoN
CHCTeMBI yNpaBieHHA, cocTosiled u3 ynpasnmonsix 3BM ma mukpompoleccopax. Bo seex
yrpagnsiommx 9BM HcIonb3yeTes HACHTHUHAA cucTeMa oOpaborki maHHbIX. Kpome Hee, Kaxk-
nas 3BM conmepxuT cnetpmanpusie 6aoku, HeoOXOMMMbIE A% BHINOMHEHNS CBOUX PyHKimi. Bro-
xH ynpasasiomux 3BM coeauHeHs! Mesxay coGoit munamu cooSueHuit DMC. OyHKImOHpoBa-
HHE IAHBL PETNAMEHTHPYETCA YETKHMH NPaBHAaMH, ¢ NOMOIUBIO KOTOPBIX OCYILIECTBIACTCA
yNpaBneHHe BHYTpeHHeH kOMMYHHKanuell B ynpasasiomwnx 3BM H cosgaetca He3aBHCHMSBIH OT
J7IeMeHTHOM Gasbl yeTKuit MHTepdelic MexTy mIaTami.

Jlanee MpUBENEHO KpaTKoe OMHCAHHE OCHOBHEIX ympapisiomux OBM, Bxoasflux B cOCTaB
cHCTeMsl ynpasnenns DX-200.

Baox ynpaBnenus aGonentckoii cTynenvio xommyrauns (SSU). OcHosHas anaya SSU
CBOIHMTCA K YNPABJIEHHIO a0OHEHTCKOfi Harpy3KoiH, aOHEHTCKOH CTYMEHBI KOMMYTAIHH H pabo-
Toit 610ka AOH. BiioKk Takoke OTBEHAET 3a YUET CTOMMOCTH PasroBOPOB H AGOHEHTCKY!O CHTHAJIH-
3aumio. o koHCTpyKUHH 610K MOZOGER MapKepy: B €M0 COCTAR BXOAMT MUKPOOIBM, HuTepdeiic
YNpaBNEHAS KOMMYTAUMOHHON CHCTEMOH M YCTPOHCTBO CONPSKEHHS IIHHLI COOBIICHHI
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(puc. 8.4). KpoMe 31oro, B ero coctas BXoAHT 6ok ofMeHa coOBWIEHHAMH H YCTPOHCTBO moa-
KIIOUEHHA OTOKOB LIMKIOBON CHHXPOHH3ALMH,

Bnok oSmena Wntepdeic
coobLeHUsMA yrpaenenns
Lnva DMC
Mukpo3BM
YeTpoicteo
Yetpoticteo
conprocann naggo-ers
e
UMKITOBOR
cooGuseHni CUHXPOHMIBLAU

Puc. 8.4. CTpyKkTypHan cxema Bnoka ynpaenenns
aGOHEHTCKOM CTYNEeHbI0 KOMMYTauMK (SSU)

Bnox o6MeHa coobieHuaMn nepenaet neopManuio Mexay 6rokom SSU # mpoueccopom
aBOHEHTCKOM CHPHANW3AUMH, HAXONAWMNMCS B AGOHEHTCKOM MoOXyne. Uepes KOMMYTAUMOHHYIO
cicTeMy 610K 06MeHa COOOINEHHAMH COSIMHACTCSA C KaXAbM aGOHEHTCKHM MOSY/NEM C IIOMO-
ko 0AHOTO BpeMeHHOro HKM-uuTeppana. Y cTpoiicTso MOAKTIOUEHHA GNOKOB LIMKIOBOMH CHH-
XpOHM3ALHH KOHTPONHPYeT UKM-NHHHN yAANEHHEIX aGOHEHTCKHX CTYIIEHEH.

Mapkep (M) ynpasisier paGoTo#l rpynnoBoi CTyNEHH KOMMYTALHH H KOHTPOIMPYET ee paGo-
Ty. Beimonkaer dyHKUHH, CBA3aHHBIEC ¢ ONPOGOBAHHEM, COSHHEHHEM H pasbeuHeHueM. Obopy-
10BAaHHE MapKepa COCTOMT M3 TpeX MoZysieH: MHKpoIBM, untepdelica yOpaBneHns KOMMYTalH-~
OHHO# CHCTEMOIT H YCTPOHCTBA COTIPAXEHMS WHHBI coobieHmH (puc. 8.5).

Wnrepcbeitc
ynpasnenus

LLiuna DMC

MrkpodBM

YeTpoieteo
COMPRXEHMA WL
cooBlueHHin

Puc. 8.5. CTpykTypHas cxema mapxepa (M)

Hutepdeiic ynpapaeHus KoMMyTaUHOHHOHN CHCTEMOI 3aMHUCHIBAET B ynpaBisiomee 3V KoM-
MYTALIHOKHOH CHCTEMBI HR(GOPMALHIO O TPeOYEMBIX KOMMYTALMAX H CIUTHIBACT CoAepkuMoe 3Y.
Kpowme 31010, HETEpdEic YIPaBICHUA BHIIONHACT B KOMMYTAI[HOHHOM CHCTEME TECTHI, 3aAAHHEIC
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MEKPOIBM, K reHepupyer HEOGXOMMMEIEC TAKTOBBIS CHTHATSEL. [[OCPEACTROM YCTPOHCTRA COMps-~
KEHMA IUHHBL COOGIICHHI Mapkep OOMEHHBACTCA COOGHIEHHAME C APYTHMH YIPaBAMOWMMH
3BM.

Baok perncrpos (RU) ynpasnser 61okaMH MHOrOYacTOTHOH cHrHanusanun. [loakmodaeres
K YKA3aHHBIM GJIOKaM 4epe3 KOMMYTAIHORHYIO CHCTEMY IIOCPEACTBOM KAHANOB YIPABIEHHA i Ne-
Pe/IayH CO CKOPOCTEIO 64 KBUT/C, a k GnokaM 06paGOTKH BEIZOBOB — MOCPEACTBOM IIMHE! CO06-
wennit (pc. 8.6).

Wrrepdsic
ypaenenun Snokamu
MHOTONGCTOTHOI
curHanwsaLk

wra DMC
Muxpo3BM

Y
Yorpoticteo
CONPAKEHIS WAKG!
cooBuiermit

Puc. 8.6. CTpyxTypHas cxema Groka pemcrpos (RU)

B110K perscTpoR pesepsBUpyeTCA 10 ipHHIHIY 72+ 1 TakuMm 06pasoM, uTo Bee G70KH HAXOAATCS B
pabote, a B CHTYALHH HEHCIIPABHOCTH Harpy3ka HEHCIIPABHOTO 6II0Ka NepeRacTCs APYTHM GlIoKaM.

Bnox auseiinoii curnanniany (LSU) ocymecTBader npueM 4 nepeayuy CUTHATMZAHE TIO
CHTHATBHOMY KaHamy npH oGpaGoTke BHI30ROB, MOCTYNAIOMMX N0 COCAMHHTCISHBIM NITHHSM.
KoHTponupyeT ynpapiaeMEle UM COSTHHUTE/BHLIE JIMHMM; COCTOMT M3 MRKpoIBM, ycrpoiicts
CONPAKEHHA IIKHBI COOGIIEHHH, MOAKTIOUEHUS OIOKOB LIMKIOBON CHHXPOHU3ALMH U JHHEHHOM
curgamuzauun (puc. 8.7). KOHTpONHpyeT # ynpaBnseT OKOHEHYHBIMH CTAHLUHOHHBIMH KOMILIGKTa-
M# C TOMOIIBIO YCTPOHCTBA HOAKNIOUEHHS GI0KOB IMKIOBOMH cHXpoHH3amuH (AFS).

Yerpodicrso
Virepdenc fogwoGHIA
NuneAHow BNOKOB LKNOBOMA
curHanusaum CMHXPOHNSALIAM
LWnHa DMC
Mukpo3BM

YerpoicTso
conpsokeHmA
Wikt
CoOBLUEHMI

Puc. 8.7. CvpyKiypHan cxema
Gnoka nuueiton curdanvaauun (LSU)
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3IBM o6paborkn Buizeros (CAC). Ha ATC DX-210 oana ayGanposannas DBM obpaborkia
BLI30BOB BEIMOAHACT (PYHKUHH, 33 KoTOphle Ha ATC DX-220 0TBEHAIOT OTAE/BHbIC 6HOKH.

IBM 06paGoTky BH30BOB COCTORT H2 CIIEAYIOMMX MORYNeH (puc. 8.8):

- MuKpoDBM;

— YCTPOFICTBA CONPSIKEHHS IHHBI COOBLIEHNT;

- unrepderica nuHelHON CHrHATM3AITHN;

- Gnoka npeaBapuTenEHON 06paboTiH curHanusanuy no cucteme OKC Ne 7 u untepdeiica ¢
KkananoM D;

- uHTep‘peﬁca ynpasneHHs aBOHEHTCKHMU MOIYIAMH H 6GIOKAMH MHOFOYACTOTHOH CHTHANH-
3alUH;

- uHTepieiica ynpaseHus KOMMYTAIHOHHON CHCTEMOI;

— YCTpoOCTBa MOAKMIOUCHHS GI0KOB LIMKIIOBOH CHHXPOHM3ALIH.

OBM 06pa6oTkH BEI30BOB AyGIHpoBaHa.

VinTepdenc
ntepcperic Enox Yerporcreo
yamreow || okemncnan wropgeic || openespmension || roamesoms
omyTaumonran | [Maaynsmm v noxamil nanehHoR ‘oBpatomku Enokoe
‘ceTemol "MHOTOMACTOTHOR cmianuaauymm CHrHERM3ALMK N0 LARIOBOM
CurHanMALM cucteme OKC Ne7 || cmxponmsaium

MitkpodBM

Uivra DMC

Yerpoicreo
conpakenns
e
‘coobusenat

Puc. 8.8. CTpykTypHan cxema OBM
o6paboTku BbI30BOB (CAC)

Baok TexoGcayxuBanns aGonentckoli crynenn (SMU) comepxHut ycTpoiicTBO H3MEPEHHS
aBOHEHTCKOH NMHHHU K OOK NOAKMIOYEHHs aBapHitHbIX curianos. C noMousio SMU Bo3MOXK-
HO, B YaCTHOCTH, H3MEPATh MOCTOPOHHUE HANPAKEHHS OCTOAHHOTO 1 MEPEMEHHOTO TOKOB, CO-
MpoTHBNEHHS 1/Iefiba, CONPOTHBICHNA H3OMILIH H MeKTPHYECKOH EMKOCTH MeKAY NpoBoJa-
MH. YNIpaBjieHye H3MEPEHUAMH OCYIIECTBAACTCA ¢ noMoulbio OBM Texnuueckolt skcmmyara-
T YEPE3 KaHAA CO CKOPOCTBIO Nepenaun 64 xGut/c. AsapnitHas CHrHATH3IANA, NOCTYNAKMAL
10 CHEUNANbHOI THHAH, NepeacTca Yepes GIIOK MOAKIIOYEHHS aBapuiiHbIX cUTHanor B SMU,
nanee 8 OMU uepes kaHal co CKOPOCTHIO nepenadn 64 kGut/c.

Baok kontpons Takcodonos (PMU). C ero moMoIpio HIMEPAIOTCA H KORTPOSHPYIOTCS JH-
HEN TaKcOGOHOB MECTHOH CBA3H TakKHM 06PajoM, 4TO ONMH GNIOK KOHTPONA BCETIA OTBEYAET 33
KOHTPOJTb TAKCODOHOB MECTHOH CBA3H, TIO/KITIOYEHHEIX K aGoHeHTCKOl cTyneHu. Kpome Toro, H3-
MEpAIOTCA MapaMeTphl HMITYJIbCOB HaGopa TenedoHoB, HOMUIOUEHHEIX K aG0HEHTCKOM CTYMeHH.
Jina 610Ka KOHTPOJIA OTBOAMTCA OAMH BpemeHHOH nHTepean MKM-minuu Moayns. AGonenTekue
JHHHH TaKCO(OHOB PA3BETBIAIOTCA HA KPOCce K aGOHEHTCKOMY MOXYIIO H GIOKY KOHTPOIA TaK-
cooHoB.

7—1693
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IleaTpannHoe 3anoMenawomee ycrpoiicrso (CM). Ipencrasnser cobofi 6110k, B nomyno-
CTOSHHBIE (aliIEl KOTOPOTO 3AMHCANEI CIICAYIOUIHE AAHHbIE: AGOHEHTCKHE JAHHEIE, JAHHBIE O Ta-
pHOUKANNY, CHFHANH3ALMA, MAPIIPYTH3aLKH H xoHGurypausu ATC. Ha ocHopauum >THX AaH-
HHIX OCTANBHEIE ynpasmsomue IBM npiHuMaloT pemennd o6 ycTaHOBIeHHH coeanHeHHi. Kpo-
Me 9Toro, 3 3Y ATC tuma DX-200, ucnonssyroueii CHrHAIH3ALMIO 110 OOMEMy KaHATY, 3aIHCa-
HBI JaHHbIE, KACAIOIMUECA YIPABICHHA CETBIO CHTHamu3auuu. OGopynoBanue ueHTpanbHore 3V
COCTOUT H3 MHKPODBM M yCTpoHCTBa CONPAKEHHSA 1MHE! COOGHIEANIT, KOTOPOS CITYKHT Kak JIA
3anucH AaHHBX B 3Y, TaK M A7A cunThiBaHuA HX U3 3Y (puc. 8.9). Hannbie 3anucwisaotcs B 3Y
npy ofHoBenmy daiinop uenTparsHOro 3V,

YetpoticTeo
CONPAKENMSA WAHLI
cooBueHwit

WiHa DMC

Mirpo3BM

Puc. 8.9, CTpyKTypHas cxema ueHtpansHoro 3Y (CM)

Baok cravacraki (STU). 3azaqa 6n0Ka CTATHCTHKH — cOOp Pe3yNbTATOB H3MEPEHHA Ha-
TPY3KH, KOHTPONE 33 COCTOAHHEM Harpysku Ha ATC, a Takoke yIparieHHe PasHIHBIMH SKCITYa-
TALMOHHEIMH CUCTIHKAMH H cueTunKamu ownbok. [lo cpoeif cTpyKType 610K CTaTHCTHKH NORO-
Gen nentpansHoMy 3V, T.e. COCTOMT H3 MHKPOOBM H ycTpoiicTBa CONPMKEHHA MIHHEI COOGIME-
Huii. Ecii k GNOKY CTaTHCTHKH TpeGyeTcs MOAKIIOMATE HAKONHTENb HA MATHHTHBIX AHCKaX, Ha-
npuMep, AIA NOAPOGHOTO yueTa CTOHMOCTH PasrOBOPOB, TO K HEMY HEOGXOAHMO MOIKIIOUHTH
Takske GOK COMpPAXEHHUSA ¢ HAKOMUTECM Ha MaTHHTHEIX Anckax HMD (prc. 8.10)

Yerpoicrao
conpsoxeHis
Luhst
cooBueHui

Wia DMC
MitkpodBM

Bnok
conpRxeHms ¢

Puc. 8.10. CTpykTypHas cxema 6rioka cTaTHcTukM {STU)

Baox yuera cronmocti (CHU). B ATC Gonpiuoif eMKOCTH yueT CTOHMOCTH OTHOCHTCA K 32~
nade 6noxa CHU eMecro 6oxa STU. CHU coGupaer yyeTHy10 HHGOPMALIMIO (CHETUHKH, 3aNHCH
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TOAPOBHOTO YYETA) HA OCHOBE NARHBIX, TIONYUEHHBIX OT 6)10Kk0B 06pabOTKH BHI30BOB, H NEpeaeT

3ty nudopmaunio B pesepeaste 3V, Tlo cBoeit c1pykrype 6ok ydera cTonMocTH nonoben Gnoky
CTATHCTHKH.

Buiok curHangzauun no obmemy kamaxy (CCSU). Brmonnaer oGpaGorky BHIZOBOB Ha CO-
€TMHUTENBHBIX THHHIX, OCYIUSCTRAsSEMYIO OflIeKaHaNbHOH cHrHamMsanuel, a Taxke 0bpabotky
CHTHATH3AIMA 1 KOHTPOMb COSTIMARTENBHRIX JIMRHH 1 3BeHA nepesiaul JaHHLIX. Biok cocrount w3
Mukpo3BM, yerpoiicTBa compsxeHHs MHHBI coo0ImenHi, 6n0Ka NpeABapHTeNbuoOl 0OpaboTky
curnamusauuH 0o cuereme OKC Ne 7 u yCTpoicTBa MOAKITIOUEHHA G0KOB HUKIOBOM CHHXPOHH-
3amuH (puc. 8.11).

Eriox -
npeaBapuTEnsHOR YerpoicTeo
‘oBpadori noAKnicUeHs
curHanUaALAN 6noKOB WAKNOBOI
10 cucTeme CUHXpOHMIALIAN
OKC Ne'7
MukpodBM
Liivms DMC
Yepoitcteo
conprKeHUn Wnksl
coobuieHmit

Puc, 8.11. CTpykTypHan cxema 6noka curHanusaLmu
no ofiwemy kaxany (CCSU)

Briok npexmapuTesbHol 06paGoTku curkanusaniy no cucTeme Ne 7 (OKC Ne 7) coctomr ke
Bonee, ueM u3 10 okoneunpIX ycTpoiicTs 3peHa curanusannu. Kaxnoe oGenyxupaer 1...4 kaHa-
113 CHTHATIH3ALIMH CO CKOPOCTHIO Nepenayn 64 k6uT/c. Kaxmoe OKOREYHOE yCTPOHCTBO 3BEHA CHT-
HANH3AHK MOKNIOYACTCA Yepes IPYNMOBYIO CTYMeHk KOMMYTALHH K BPEMEHHOMY HHTEpBaly
curdanu3aiy Muaukn HKM ¢ noMowpo nonynocTOsRHONO CoeHHeHHA. Y CTpoficTBO MomKmoye-
a1 610K0B LBKIOBOI CHHXpOHM3ALHK (AFS) CNEANT 3a COSIHHHTENBHBIMH JIHHHAMH H OKOHEY-
HBIMM CTAHUHOHHBIMH KOMIUIGKTAMH M BBUIOJHACT ynpasneHue umH. Pesepsuposamme CCSU
OCYMECTBARETCA 1O NPUKMTY n+1.

Biok ynpasieHus cAruaimsaumeii o obmemy xahany (CCMU). LiertpamisoBanabie
yHKUMN YacTH OGCHY)KHBaHNA CETH (NOACHCTEMa nepenadn coobmennit MTP 1 yacTh noacue-
TeMsl n0b308atens SCCP) na cranuusx cucrembl OKC Ne 7 Go/bInoi €MKOCTH BBITONHAITCA ©
NOMOIBIO IyGNMpoBaHHOTO GI0Kd ympaBfieHMA CHTHain3anuedi mo obmemy xamary (CCMU).
Annaparuste cpeactsa CCMU coBnazsaloT ¢ anmnapaTHBIMM CPENCTBAMH LiSHTpanshoro 3Y.
CCMU coctout u3 Mukpo3BM u yeTpolicTa conpsxenus WHAR cooduentii. B ATC cpenneit i
Manoii eMkocTH $yHKnan CCMU BHIIONHAFOTCS UEHTPATBHEIM 3V H GIOKOM CTATHCTHKH.

Baok nonkmoucnns YATC (PAU) ynpasiser curhanusaumeli kanana D nepBudHoro goc-
tyna ISDN u xontponupyet mnuo HKM. Cocront u3 Mukpo3BM, natepdetica ¢ kananom D,
YCTPOCTBA MOAKMIOUEHHS G0KOB UNKIOBOH CHHXPOHH3ALMH M YCTPOHCTBA CONPAKCHHS LIMEGI
coobmennit (puc. 8.12).

P
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YerpoiicTeo
WkTepdeic oAKNKNEHAS
wanana D 6roKoB UKoz0M
GUHXPOHU3ALAN
Mikpo3BM
WWiwa DMC

Yetpohetso
conproxeHus
Wi
coobuieHuit

Puc. 8.12. CrpykTypHas cxema 6noka noaknoueHun YATC (PAU)

Hutepdeiic ¢ kananom D rmo4aet He Gonee 10 OKOHEUHBIX YCTPOUCTB 3BEHA CHIHATH3ANMH,
KOTOpBIe OGCRYKHBAIOT KARATH CHIHATH3ALHH CO CKOPOCThIO mepeaadn 64 k6ur/c. Konuuectro
kaHanos oT 1 no 32. Kaxaeii kanan cnrnanusanuy uatepdedica ¢ kananoM D noawmoyaercs k
BPEMEHHOMY MHTEpBanNy, HCMOMB30BAHHOMY B CHIHaMM3aLMH Gioka PAU, ¢ mOMOLIBIO NoAymno-
CTOAHHOrO COCANHEHHUS,

8.3.5. BcnomoratensHoe o60pyAoBaHMe CUCTEMBI
06paGoTku BLI30BOB

Teneparop Tonanuhbx caraanos (TG) renepupyer HeoGxomumele Ha ATC akycTHueckne
curHanu. K THOMUHBIM aKYCTHUECKHM CHTHANAM OTHOCATCS:

— OTBET CTAHLMH;

— 38HATO;

— YKa3aTeNbHbIt CHrHAN;

— KOHTPO!Tb OCKUIKH BBI30Ba;

— BMEWIATENBCTBO;

— YBCTOMIEHHE;

— OHHDAHNE;

— 3aHATO IIPH Neperpyske.

Kpome toro, TG renepupyeT TeCTOBLiE CHIHANE /A NPOBEPKH NPUEMHHKOB TACTATYPHOIO
Habopa, NOCTOAHHBI CUrHAal, HepeaBaeMblil B CBOGOAHbIN HexoaAmMid kaHan ATC, a takxe psis
NOCTORHHBIX CHTHAJIOB, HCHONIB3YEMBIX JUIA BRIHOJIHEHNA BHYTPUCTAHIHOHHBIX q)yHl(uMﬁ.

Yerpoiicrao kondepenti-ceazn (CNFC) ofecneunpaer BOSMOKHOCTb IPOBEACHHA COBENIA-
HHA HECKOABKUX aBoHEHTOB No Teaedouy. C NOMOLUIBIO YCTPOICTBA TAKKE TeIeOHHCTKA MOXKET
MOAKNOUUTECA K pasrosopy. CNFC IpMHHMAET H3 KOMMYTAUMOHHON CHCTEMBI OTCYETHI PEEBEIX
CHTHAJIOB Y4aCTHHKOB KOH(EPEHL-CBA3H B ONPEACACHHMIX BPEMEHHEIX KaHalIaX H obpasyer 3
HUX HeobxoaMMBle cyMMB]. TlepeanaeMast KAKIAOMY YYACTHHKY KOH(EDEHI-CBASH CYMMa NOCHI-
NAETCA B TOM K€ BPEMEHHOM KaHAJIe, B KOTOPOM OT Hero Ouu NpUHAT curHAL B onsoM ycrpoiier-
BE KOH(EPEHU-CBSI3M MOXET GBITh, B 0OMICH CIOKHOCTH, BOCEMb TPYIN, COCTOAIIMX U3 YeThIpeX
YUACTHHKOB.



>
>

<<[image: image196.png]UMOPOBASI CUCTEMA KOMMYTALIUK DX-200 197

Baok muorouacToTHOl cHrnadnsanun (MFSU). B Hanpapnenuu npHeMa GI0K MHOToO4ac-
TOTHOJ CHTHANH3ALMY NPeoSpasyeT MHOTOYACTOTHEIC KOAOBEIE CHIHAIBI, HCTIOb3YEMBIC B MEX-
CTAHUHOHHOM CHTHANU3AUMH, B LH(DPOBYIO $opMy, BOCTIpHHEMaeMyIo ynpapnsiomeit OBM. B Ha-
NpaBNeHHH Nepeaadn 610K MHOrOYacTOTHON CHFHATM3ALMA NpeodpasyeT undpsl 0GpaTHO B MHO-
ro4acToTHble cHrHanbl. B 61oke MFSU nmeerca 16 KaHan0B, T.e. OH CHOCOGEH OTHOBPEMEHHO
ofpaGaTelBaTh CHIHANM3ALMIO, CBA3AHHYIO ¢ ycTaHOBIeHHeM 16 coemunennii. Bnok MFCU co-
CANHACTCA ¢ KOMMYTALMOHHON CHMCTEMOJ IOCPEACTBOM BHyTpucTaHUKOHHOH HKM-ammnu co
CTPYKTYPOIt IHKAA H CKOPOCTHIO Nepegadn 2 MOut/c. Tlo 3Tol AMHHM KOMMYTALMOHHAS CHCTEMa
NEPENAET KK MHOTQUACTOTHYIO CHIHANH3ALMIO, TaK M AaHHHE Mexay Gnoxkom MFSU u ynpas-
nsomed SIBM. Konnuectso 6moxos MFSU #a ATC 3aBHCHT OT NOTpeGHOCTH 0BpaboTkH BEIZ0-
80B. PezepBHpOBaHHE OCYILECTBAAETCA M0 NPHHIMMY 7+ 1 TAKMM 06Pa3OM, UTO B HOPMANBHEIX y¢-
sioBUAX Bee Gnoku n+1 HaxoasTes B pabote.

Baox npHemuukoB TacTarypuoro naGopa (PBRU) npeo6pasyer B umndporyio dopmy
MHOTQUACTOTHBIC CHTHABL, NepenaBaemble #a ATC aGOHEHTaMH ¢ TACTATYPHEIM HaGOpOM Ho-
mepa. B G1oke NpHeMHHKOB TacTaTypHoro HaGopa BMeeTcs 16 KaHanos, TakuM 06pasomM, 6ok
MOKET OIHOBPEMCHHO MPHHUMATEL CUTHANBI HaGopa ot 16 aborenToB. Bnok npueMHHKOB TacTa-
TypHOro Habopa COSNMHACTCA ¢ KOMMYTAUHOHHON CHCTEMOH MOCPENCTBOM BHYTPHUCTAHIMOH-
Hoit MKM-nyHy# co cTpyKTypoil IHKIa H CKOpOCThIo Mepenayn 2 Méur/c. Io aTol nuuuu
KOMMYTaLIMOHHAA CHCTEMA TIEPEAAeT B GNOK MPHEMHHKOB TACTATyPHOTO HaGOPa NOCTYNAIIMe
¢ aGOHEHTCKHX THHHI MHOTOUIACTOTHBIC CHTHATTHL, 4 B ynpassiontyio 3BM (8 DX-220 — 6no-
Ky peructpos, a B DX-210 — 3BM 06paGoTki BbI30BOB) — JBOMYHEIN KOJI, NONYYCHHBIIH B pe-
2y1bTaTe NpeoGPAsOBAHHA CHTHATOB B G10Ke NPUEMHHIKOB TacTaTypHOro saGopa. Kommuecteo
Gnoxos PBRU sa ATC 2aBHCHT OT noTpe6HOCTH 06paGoTKH BEI30BOE. PesepeupoBanue ocyuie-
CTBIAETCA NO NPHHLHITY #2+1 TAKUM 0GPasOM, YTO B HOPMABHBIX YCTIOBHAX Bee 6I10KH 4+ 1 Ha-
xomaTea B paote.

Baok AOH (AONU) npeanasHadeH 11 PACIO3HABAHHS 3aNPOCa O MOCBIIKE HOMEPA BBI3BI-
Batoiere aGoHeHTa, NEPENABAEMOTO B BIIe TOHAABHOTO cUrHana (500 I'w), u nepenauu B Buge
TNOCHEI0BATENBHOCTH MHOTOYACTOTHBIX CHIHAOB MOJ PYKOBOACTBOM yrpaeisiouledi 3BM.
Brok cnocofeH pacnos3sHaBath Takke curian 425 I'n. Briox AOH coctont n3 32 kaHaJoB H co-
EAMHACTCS ¢ KOMMYTAUHOHHOH CHCTeMON AByMA BHYTPHCTaHUHOHHBIMH UKM-nusuamMu. Tlo
ONHOM NMHHM TEPenaloT AAHHEIC 00 ynpaBNeHHH M PAcmosHaBaHMH Mexay Gnokom AOH n
ynpasasioweii OBM, a 1o Apyroit — TOHANBHYIO CHTHANTH3AUMIO MexAy GaokoM AOH u co-
CAMHNTENbHON NiHuen. C TOMKM 3PeHUs YIpPaBAeHHs GIOKOM CHCTEMbl NPHEMA H TIEpeAaH pa-
foTatoT B nape mo KaHanaam.

8.3.6. Brnoku TexHW4eCKoN 3KCchnyaTayun

IBM Texnuveckoii sxcnayatauun (OMU) cinyxkut natepheiicom MeXIy HONb30BaTeNEM H
cranuweii (puc. 8.13). [locpeacteom 3Toro uRTepelica NOAL30BATENL MOKET BHOCHTS H3MEHERUA
8 daiinkl enTpansHoro 3Y, samyckaTh HCTIBITAHHA U H3MepeHua Tpaduka. Apapuiinbie coobule-
i, noctynatomue ¢ ATC, npoxogar uepes DBM TexHHMECKOH SKCINTyaTalilH, KOTOPas BBIBO-
JMT BX mos30BaTento. [pn seobxomuMocTH OMU aBTOMATHYECKH 3aITYCKAET BHIIOJHEHHE Mep
T0 BOCCTAHOBNEHHIO H TIPOTPAMM AHATHOCTHKH HEUCMPABHOCTEH.
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Yerponcrso N
conprxaHis Wrepceiic o virepderic nrepoeic
whne X25 ynpasrenus u MW
cosuenni ronTPONR
Minkpo3BM
UHa DMC

Werrepdedic ¢

nepuhepuAHEM

W yoTpoicTEaN

Puc. 8.13. CTpykTypHan cxema 3BM TexHuueckoi akcnnyaTauum OMU

KommyTatop coobmennit (MSW) ciry:kuT B KauecTBe aIllapaTypsl LCHTPATHI0BAHHOI Tex-
HHUEeCKOH FKeiayaTanuu cherembl DX-200, cocrosuiedi 13 MukpoOBM u yeTpoHceTs conpsaxenis
nonobno ATC Tuna DX-200 (puc. 8.14). Kasans! 64 kGHT/C 06ecnednBaloT cBa3b Mexay MSW u
ATC, a Tarke Mexay MSW u apyrumu Gnokamu MSW. HuopManus nepefiaeTcs NoIb30BaTeNo
© NOMOIIBIO NPHHTEPOB, THCIIEEB, RATepdeiica ¢ X.25 WA MArHHTHON NeHTHL. B KoMMyTarope

HMeeTes GOK aBapHiHOA CHFHANM3ALNH, C TIOMOMIBLIO KOTOPOTO NepeaeTcs apapHiinas HHGOp-
MallHd MONB30BaTENIO,

[rr—
TexHWIBCKON M":exp ?ﬁem
axcrnyanaunei -
IC
— Wiiva DM
e Vikrepcbeiic o 6ok asapuiiton
nepucdepUiHoIMU cHrHanmsaLmn
YeTpoiicTEaMN

Puc. 8.14. CTPyKTypHan cxema koMMyTaTopa cooblyeHmnii MSW

Hepudepniinie yerpoiictba. B xadectse nepudepHitHEIX YCTpO¥icTB B cucTeme DX-200
TIPUMEHAIOTCS: B .

-~ JHCONeH;

~ TIPHHTEPBI;

~ HAKOMHTEN! Ha MAarHuTHo# nenre (HMJT);

~ HaxonwTeny Ha MaruTHLx Auckax (HMA);

~ pabouHe TepMUHATEL

Haxonurens Ha AuCKax Beerna BXOAHMT B coctaB IBM TexHHYeckoil skcnnyarauun. Ipu He-
obxopmvocTH HMJ] MOKHO ROSICTIOYHTB K 610Ky CTATHCTHKH MM K ONOKY y4YeTa CTOHMOCTH.



>
>

<<[image: image198.png]LHOPOBASA CHCTEMA KOMMYTALIUW DX-200 199

Bee THNIBI NepHOEPUHHEIX YCTPOHCTE MOTYT GBITh MOAKTIOUEHE K DBM TeXHHUYeCKO#H SKCIUTyaTa-
11HM, KO MpPH LEHTPATH3OBAHHOMN TeXHHYCCKOH SKCTUIYaTallHA IHCTUNEH, IPHHTEPE! H HAKOMHUTETH
Ha MaTHUTHOM JIeHTe HeOGXOMHMBI TONBKO B MSW.,

8.3.7. O6opyaoBaHMe CUHXPOHU3aLUK

Brok cunxponnsamnn (CLSU u CLG). B cucreme DX-200 npeaycMOTpeHsI IBa BApHAHTA
peanuzalny 610Kka cunxponnsauun: 6ok CLSU npennassauen mia Gonee BHCOKOTO HepapxHue-
ckoro ypoeus, a 6nox CLG — s Golee HH3KOTO YpoBHA. B cocra ynasenHoi aGoHeHTCKOMH
crynesy exonnt 6nok CLG.

Oxoneunslii crannuonnbiii kKoMuaekt (ET). K GyHKUNAM CHHXPOHH3ALHH OKOHEUHOTO
CTAHUHOHHOrO KOMILIEKTa OTHOCATCA IMKIOBOH CHHXPOHU3M, KOMIICHCALIAA POKaHUs H GIyx-
JGHUA, 8 TAKXKE YIPaBICHHE NPOCKANB3BIBAHUEM H CBA3AHHAS ¢ HHM UHKIOBad Gydepmsamus.
MeToj1 IHKIIOBOTO CHHXPOHH3MA M MPOBEPKA MHKIMIECKHM KoAOM B crcteme DX-200 cootpet-
ctBytoT Pekomennaunam MCO-T Q.511. MeXaHH3M YNPaBAseMOro NMPOCKANS3BIBAHHA O3HAYA-
€T, 4TO MIPH HEOBXOAUMOCTH MOKHO OCYIMECTBHTh B3aHMOJEHCTBHE C ACHHXPOHHEIMH Y3aMH
Ges npoGnem.

8.4. Mporpammnoe oBecneverne

TNporpammuoe obecneyenue cheTeMul DX-200 uMeeT TpexypoBHEBYIO Hepapxhio (puc. 8.15):
~ YPOBEHB CHCTEMHBIX GI0KOB (BEpXHHIT yPOBEHB);
~ YPOBEHB CIYKEGHEIX GIIOKOB;
~ YPOBEHb MPOTPAMMHBIX GIOKOB (HIDKHUH YPOBEHE).

OcHOBHBI¢ BBIYHCAHTEILHBIC yeayri (BCSSYB). CucreMHbIH 610K OCHOBHBIX BBIMHCITH-
TEBHBIX YCMYT COOSPXKHT ONEPALIMOHHYIO CHCTEMY peanbHoro speMent (DMX), chereMy BBo-
Za/BriBOAA, HETEpdEHC NONB30BATENA, YCIYTH

ynpasnexus nudopmanei, ycryru aiinos u Crcremvisth Enoc
HpOrpaMMBbL auen?ocsmn ATC, Texobeny- Dﬁvascolréas :::oeou CyweSuuin Bnok

Tporpammusiii 6ok BCSSYB nmeer cne- Xueane Miporpamussii Srox
ayloike c1yxeGubie GaoKH: cem |+

- cucremy MML; ot

— BHYTPEHHIOK Hepefavy JaHHBIX Ha OCHO- ma"imw

e HKM;
NEMSYB soLsyB

- ONEPALAOHHYIO CHCTEMY;
— YCAYTH ClTy)eGHOro TepMuHana;

Texobeny - | Criykte: kommyTaLm

— YCIyIrH BBOHA/BHIBOAA; XuBaHHe
— YNpAaBNEHHE CETBIO TEXHHHECKOH 3Kc- oncTemst BSROYE
wiyatawmy;
- nHTepdeiic ¢ aaMMEHCTpaTHBHOH DBM; W“;?Mywm
- cHcTeMy nepeaatn coobwenuii MTP.
y nepe; SYMSYB BossYB

Kommyrammonnwie ycnyru (BSRSYB),
BinodaeT KOMMYTALUMOHHBIE YCAYTH H colep- Puc. 8.15. CTpyKTypa NperpamMmHoro
KUT cTeAylotue cnyxeGHble GIoKH: oBecneqenns cnctems DX-200
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— Y4ET CTOHMOCTH;
— auanus Habopa;

— aHAIH3 MAPUIPYTH3ALMH;

— KOHTpOJIb TeACTpadKa;

— YNpapicHue aGOHEHTCKMMH JIaHHEIMH;
— YnpapleHne KOMMyTaltHe.

Yeayrn curnannsaunn (SGLSYB). Conepxut netepdeiichl CHrHamnzanmm kak ams aGo-
HEHTOB CBOCiH CTaHUHM, TAK H AJI1 COEAHHHTENbHBIX THHHI. 33}13‘{3 YCAYT CHTHANH3A0UH COCTOUT
B COITIACOBAHHH CBA3AHHBIX CO CTAHUMEH BUIOB CHTHANM3ALMH ¢ BHYTPEHHEH CHrHanusaumeit
ATC, apasiomelica NOHATHO# AyA 610Ka 06paGoTKH BHI30BOB.

Tporpammustii 6mox SGLSYB cocTouT H3 ceayloumx cayxeSHux 610KoB:

— NOKAHAIBHOH CHIHANH3AUMK;

— CHTHA/H3AIHH AHATIOTOBOI'O A0OHEHTCKOro KOMIUIEKTa;

— TOHAJIBHOH CHTHANH3ALMH;

— oBIeKaHATbHON CHIHANH3ALIH;

— CHTHAH3ALKH [0 HEHsAM ISDN.

O6paboTka Bhsoror (CLCSYB). Briok npennasnaven 1ns ynpaeneHns TpaguKoM Mexy
abonentams cpoell ATC 1 ocTanbHOl TenehOHHOH CeThIO B COOTBETCTBHH ¢ 3aJAHHBIMH Tapa-
MeTpamul ynpaBieHua. K QyHKUMAM ZaHHOTO GIOKA OTHOCSATCA TAKKe YIIPABNEHAE YYETOM CTOM-
MOCTH # JOTIOAHHTENILHBIMH YCIYTaMH H BOBMOXXHOCTAMH,

ITporpammuiit 610k CLCSYB skilfouaeT clenyromue cysxebusie Snoku:

- YNPABJICHHUE BXOAANHM COSAHHCHUAM;

— YIOpaBICHHUE HCXOIALIUM COCAHHEHHEM;

— obpafoTka BEI30BOB Ha PErHCTPOBOIT OCHOBE;

— ynpapneHHe aGOHEHTCKMMH YCTyTaMH.

Texobcayxnsanue cucremsl (SYMSYB) BxmouaeT QyHKIMH MO KOHTPONIO alNapaTypel,
obpaGoTke aBapuifHON CHTHANM3ALINH, BOCCTZHOBNSHHIO, YIIPABNEHHIO KOHQHTYpaLkeil anmapa-
TYPH! H JIHATHOCTHKE.

TporpammuEIii 630K COCTOHT U3 CitykeGHbIX 6l0KOB:

— BOCCTaHOBAEHHE paGoumx KORGUTYpaLuii;

— JHarHOCTHKA;

— CHCTeMa aBapHiiHOH CHTHANH3AUMH;

— KOHTPOIk CHCTEMBI;

— YCIyTH TECTHPOBAHUA,

- ynpasneHHe KOHQUrypauneii.

Texobenyxusanne cern (NEMSYB) orpeuaet 3a gyHKIHOHHPOBAHNHE aGOHEHTCKOM CETH W
CETH COSTIMHHTENBHBIX JTHHHH ¢ IOMOLIBK MOCTOSHHOrO KOHTPOJIA, NEPHOAUYECKH 3aIyCKAEMBIX
TECTOB H NPOGHIAKTHYSCKHX 1 OTACIBHBIX H3MEPEHUIT.

B nporpaMMHBIit 610K BKAIOUEHEI CIIeyIoWue clyke6Hble GroKH:

— TeXOGCIY)KHBAHHE CETH COCAMHHTENBHEIX THHUIT,

— H3MePEHHs AHANOTOBOI aboHeHTCKOMH cets;

— YApaBieHHe H3MEPEHHAMH aHANOrOBOH aGOHEHTCKO# ceTH;

— Texobcmyxupanue ceti abonenroes ISDN.
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S3bikn nporpaMmMupoBannsa cucTeMbl DX-200 — sto sseiku PL/M 1 C. HeGonpiuas yacTs
TIPOrpaMMHOTO obecedenns, TpeGyromas Hombmol CKOPOCTH, BEIIORHEHA Ha A3bIKe AccemOep.
HoBgie NporpamMMbl COCTABIIIOTCA B 0cHOBHOM Ha A3bike C. [Iporpammsl Ha s3eikax C w PL/M
MOFYT HCTIONB30BATHCA BMECTE Garonaps cpescTBaM CocTapiaeHNs nporpamm Intel. BriGop sspika
C cpsi3a ¢ €r0 PaCIpOCTPaHEHHEM, IONYYCHHEM HIMPOKOH M MHOTOCTOPOHHEH BOAJACPKKH ©
KOMMEPHECKOii TOUKH 3PEHNA, A TAKKE C TEM, 4TO Ha A3HKE C HMEIOTCA CTAHAAPTHEIC (IPOrPAMMBE
B BRtJE TOTOBBIX NPOAYKTOB NMporpaMMuoro obecnedenns. Ha yposue npoueccos a3pk TNSDL
ABIAETCA TAKKE A3BIKOM IPOr PAMMHPOBAHHS.

8.5. Mpouecc ycTaHOBNEHNs NCXOAALLErO COeAMHEHUSA

B nanioM npumepe paccMATPHBAETCS KOMMYTALHS HCXOZAUIETO COSAUHEHHS, YCTAHABIHBACMOTO
mexcay aGonentom ATC DX-220 1 coeauHHTENbHO IRHUEH Ha APYTyio craHipio. Crenylonue
MpEATIONOKEHHS IPHHAMAIOTCS 32 HCXONHBIE:
— aGoHeHTh! A H B — 06trunEIe a00OHEHTH;
- aBoHeHTHI A H B HaxofisTcs Ha pasHbeix ATC;
-y aboHeHTa A MMEETCA TaCTATYPHBII TenedOHHHI aNnapaT ¢ JaCTOTHEIM HaGopOM HOMepa;
— aborenT B cBOGOMICH H 0TBEYAET Ha BBI3OB;
— Y4€T CTOHMOCTH Pa3sroOBOPOB IPOUCXOIUT Ha Hexoaswmeit ATC;
— B KAUECTBE COEAHHHTENBRON JMHHAN Henonb3yerca HKM-muuns co ckopocTeie mepemaun
2 Méut/c;
- Ha COSAMHHTENbHBIX IMHHAX PHMEHACTCA MHOTOYACTOTHAA CHPHATM3AIAA «2 H3 6» H JH-
neitnaa HKM-curnannsauua (kananbusiit uurepsan T16);
— aGoHeHT A KaJeT TpYOKY MepBhIM.
Hpumep coeMHENNs, YCTAHABNMBAGMOTO MeKAY aGoHeHTaMu A u B, npuseaen Ha puc. 8.16.

&

ABOHEHT A

DX-200

2 M6utic
ABoHeHT B

, Vexopawan ATC Bxopswan ATC

Puc, 8.16. CoeanHeHue Mexay abotieHTaMn A U B

Nogkniouenmne aboHeHTa A K perncTpy

1. Obnapyoicenue 6ni306a abonenma A. Korpa aGonent A nonuumaet Tpy6ky, aGonenrckui
uureii 3ampixaeres. Mpoueccop aboneHTeknii cHrHanu3auun aGoHenTckoro Moayas (SUB) ompe-
' JleaeT 3aMBIKaHAe ULTekicha, BOCIPHHEMAET 9TO KaK BEI3OB H CO0GIIaeT 06 3ToM GII0Ky ynpasie-
BHA aGOHEHTCKOI CTynenslo koMMyTaun (SSU) (puc. 8.17)
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Puc. 8.17. OGHapyxeHne Bui30Ba aboHeHTa A

2. Onpobiosarie paseoeoprozo epemenndo kanana mexcoy SUB u SSW. Bnox ynpasnexus aGo-
HEHTCKO# CTYTIEHBIO KOMMYyTaunH (SSU) onpofyeT H 3aHMMaeT CBOGOZHBIN Pa3rOBOPHBI BpEMEH-
HOH Kanan Mexay aboHenTeknM Momynem (SUB) 1 aBoHeHTCKOM CTyTIeHbIO KoMMYyTaiH (SSW).

3. Onpobosanue paszosopnozo epemenndzo kanana mexcdy SSW u GSW. Bok ynpapiaeHHs
aBOHEHTCKOM CTYMEHBI0 KOMMYTALIME OMPOGYET U 3aHHMAET ¢ MOMOWIBI Mapkepa (M) coboa-
HBIif PasTOBOPHBI BpeMeHHOH KaHam Mexly aGOHEHTCKON CTYMeHBio koMMyTauuH (SSW) u
TpyNmoBoii cTyneHblo koMmyTaiun (GSW). Tlocne Toro, kak 610k ynpapnenus aGOHeHTCKON cTy-
DEHBIO KOMMYTAIHH BBIONHUT NPOKITIOUEHHE B a0OHEHTCKOH CTYNEHH KOMMYTALHH, PasroBop-
Hoe coenuuenne SUB-SSW-GSW ocymecTsiieHo.

Nockbinka curnana «OTBET CTaHLKKU»

4. Onpedenenue ocrosHbIX Oanubiy exo0swyel aunuy. Brox ynpapnenus aGoHEHTCKOR cTyne-
HBIO KOMMyTaluH (SSU) onpenenser ¢ momMowmio UenTpaasHoro 3Y (CM) ocHoBHbie AaHHBIE
BXOAALLETH JTHHMHK, ONPoBOBAHHON H 3aHATOM cornacHo M. 3.

5. Houck ocroensix aborenmckux dannstx. BIOK ynpaBicHUA aGOHEHTCKOH CTYNIEHbIO KOM-
MyTaliK OTHICKUBACT B HEHTPanbHoM 3Y (CM) ocHOBREIC HaHHBle aboHeHTa A (TAKMMH ABAAIOT-
€5, HaNPHMEP, CIMCOYHBIR HOMEP, KaTeropHs aGOHEHTa ¥ NpaBO Ha TACTATYpHbIH Habop).

6. Onpobosanue ceasu cuznarusayuu. BAok ynpabiesns aGOHEHTCKON CTYNEHBIO KOMMyTa-
WHH 3aHHMAET ¢ Nomowibio 6noka perncrpos (RU) yenyry curnanusauun. RU 3annMaer csoGos-
Helit 6ok obMena coobwenuamu (ASS). Crasb CHrHATH3AUHM HCTIONB3YETCR MIA YNPABICHUA
B@noKaMH MHOTOYACTOTHON curBanusaunk (PBRU u MFCU).

7. Hookmouentie Groka npuemuuxos macmamyprno2o nabopa. Peructp onpoBuiBaer no ko-
MaHae Gioka YNpaBiaeHns: abOHEHTCKOMN CTyneHbIo kommyTauH (SSU) ¢ nomommkio Mapkepa (M)
cBoGofublit GROK MpHeMHUKOB TacTaTypHoro Habopa (PBRU), KOTOPHIA MOAKTIONAETCS MEXAY
PA3sTOBOPHBIM COCAMHEHNEM, YCTAHOBNEHHBIM COTTIACHO M. 2 H 3, H CBAIHI0 CHPHANM3AUNH COTAAC-
Ho 1. 6 (aboHeHT A-SUB-SSW-GSW-PBRU-GSW-RU).

8. Hooxnionenue cuznana «Omeem cmawyut». C MOMOWbK Mapkepa (M) 6nox ynpasnerns
aBoHEHTCKOH CTYNMEHBIO KoMMyTatMH (SSU) MoaKmouaeT cHrHan «OTBET CTAHIHH», MOCTYHa0-
muii 0T renepaTopa TOHANbREIX cHrHanoB (TG), Yepes rpynnoBylo cTyneHs koMMyTauuu (GSW)
K Pa3TOBOPHOMY COESIMHEHHIO, YCTAHOBNEHHOMY coracHo 1.2 M 3 (TG-GSW-SSW-SUB-a6o-
HEHT A).
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9. Hpoxmiovenue pazz080pro20 coedunenus eHympu abonenmckozo modyra. Biaok ynpasne-
HUA aGOHEHTCKOI CTYNenbto koMmyTauuH (SSU) coobulaeT npoueccopy aG0HEHTCKOH CHIHANH3a-
mH aBoneHTcKOr0 Moayaa (SUB) 0 TOM, HTO PasTOBOPHOE COSAHMHEHHE HEOGXOMAMO OCyIeCT-
BHTh BHYTpH aboHenTCKoro Moaymi. ITocne 5Toro aGOHEHT A MONYYaeT OT MEHEpaTopa TOHANE-
Hbix curaanos (TG) curtan «OTBeT cTaHUMM». BIOK IpHeMHHKOB TacTaTypHoOre Habopa (PBRU)
1 6mox SSU roToBEt Kk MpHeMy TactaTypHoro HaGopa (pHc. 8.18).
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Puc. 8.18. CBA3b CUIHANN3aLWN MeXAY G11OKOM PEricTpoB M BNoKkoM
NPHEMHUKOB TacTaTypHoro HaGopa

Npuem 1 asanus undopmaurn HaGopa Homepa

10. Mpuem nepsoii yughpet komepa. Bnok MpHeMHEKOB TacTaTypHOro HaGopa (PBRU) pacno-
3HAST NEpBYIO LNy, HaGparRyIo a60HEHTOM A, H coobmaeT ee uepes perucTp GNOKy ynpasie-
HHA aBOHEHTCKOIE CTYNEHBIO KOMMYTAIKH (SSU).

11. Omxnioyenue cuznana «Omsem cmanyuu». Ilocne npriema nepsoit LUQpE! nporpaMma pe-
rucrpa 610ka SSU 0TKMOYAET ¢ MOMOLIBI0 MapKepa M MockUIKy cHTHaNA «OTBET CTaHIHm» abo-
HEHTY A TyTeM pasbeIHHEHUA NPOKIIOYEHHs TCHEPATOPa TORANBHEIX cHrHanos TG B rpynmosoit
cTyneny koMmyTauun (GSW).

12. Hpuem cnedyrowux yuppp nomepa. BIOK TIPHEMHHKOB TacTaTypHoro HaGopa (PBRU)
DPHHHMAET Ceayloltie ML HoMepa B coobmaeT ux mporpamMme peructpa Gnoxa SSU, ko-
Topas aHANH3UpyeT HaGop B nexTpansioM 3V (CM). Brarofaps 3ToMy, ONpeacIsioTcs HCX0AA-
Ilee HANpaBCHHe, COCTHHUTENEHAS THHUA U CIOCOG CHTHATHIALMH, KOTOPEIMH B JaHHOM CIIy-
4ae, B COOTBETCTBAN C HCXONHEIMH TIPSTIONOKEHHAMH IPHMEPA, ABIAIOTCA BHELIHEE HANPaB-
nekue, coeHHUTeNbHaa nuHua HKM 1 MHorodacToTHas curHanusauns «2 u3 6». Ha onpenene-
HUe HCXOMAIIEro MydKa BIHACT, KpoMe HaGopa aGouenTa B, Takke kaTeropus aGoHeHTa A HIH
BxoAAmmii mydok. C moMombio Mapkepa M pernctp no xomanzge 6ioka SSU oceoGoxaaer Gmox

TIPHEMBUKOB TACTATYPHOTO HaGopa myTeM pasbeAHHEHHS COENMHEHHS B [PYNNOBOH CTyMeHH
xoMmyTauul (GSW).
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16. Obmen cucnanamu ynpasnenus. Brok SSU nepezaet undopmauuro vabopa wepes 610k pe-
rHcTpoB i Gnox MFC u ofMennBaeTcs ocTanbHBIMU Crnanamit ynpaeienns ¢ ATC abonenta B
uEPe3 COLMMHUTENBHYIO THHHIO, ONPOGOBAHHYIO H 3AHATYIO cormacHo . 13 i 15,

17. Haunvie o cocmosnuu abonenma F. B KOMIE MROTOYACTOTHON CHIHATM3AUMH IEPEIACTCH
napa CHFHanoB, B koTopoii perictp ATC abonenta b cooGiaet Ha OCHOBAHHH COCTOAHHA aGo-
uenta b o ToM, 4T0 coennnenne MoxeT GuiTh ocymecTBieno. biaok SSU roTosnTca K 3anmpocy
AOH, onpoGeisas annapatypy AOH B aGonentckoit crynenn xommyramuu (SSW).

18. Oceoboxcoenue roxa MFC. C noMonwo Mapkepa M 6nox RU 1o npocsbe 6noka SSU
oceoboxaaer 6nox MFCU, pasbeaunss TOAKIIOUEHHA B IPYINOBOH CTYNMEHH KOMMYTaLHH
(GSW).

19. Hooxnmouenue paszo60pnoo coedunenus SHYMPYU 2PVRROBON CIMYNEHU KOMMYmayuu.
C nomowibso Mapkepa M 610Kk SSU BRIHOAHACT NOAKMIOUEHHE PA3TOBOPHOIO COSTHHEHHA, ONPO-
GoBAKHOTO 1 3aHATOrO cornacko 1. 2, 3, 13 i 15, 8 rpynnosoii crynenn kommytauun GSW. [To-
che ITOTO PasroBOPHOE coeuHerHe aboHenT A-SUB-SSW-GSW-ET—coeanHnTensaas THHHSA ro-
ToBo 1 aboHeHT A nostyuaer ¢ ATC aGonenra B CHPHAJ KOHTPO/IA NOCBUIKH BbI30Ba. Y CTPOHCTBO
3agpoca u npremMa undopmanm annapatypst ACH (npuemunk 500 ') noakmsoueno B rpymmo-
BOH CTYMeHH KOMMYyTalu K BxogmueMy #3 ATC abonenta b coeanHennio (OATOTOBKA K BO3-
MOXHOMY 3a0pocy).

20. Oceoboxcdenue pecucmpa. Brox SSU ocsoboxpaet peructp.

21. Hepedaua konmponsruix dannvrx 60Ky auneiinot cuznanuzayuy. Bnok SSU coobmaet koH-
TPORBHBIE JAHHBIE YCTAHOBIEHROTO HCXOLMUETO COSMHHERHS GIOKY IMHEHHON CHIHATH3ANK,

Crapus pazrosopa

22. Coobugenue omsema abonenwma B. ATC aGouenta B nockinaer B 610K TUHEHHOM CHTHA-
nusaumn LSU curnan «Oteer abonenta b» mmn «3anpoc AOH» po Bpemennom kaHane T16. Brok
nHseliHON CHIHANH3aNMM cooGaeT o6 sToM Groxy SSU, KOTOPHIT OTKAIOYACT PASTOBOPHOE CO-
€QUHEHNE U TIOAKIIOYAET YCTPOHCTBO 3anpoca M MipueMa HHpopMalyi annapatypst AOH n noxn-
roTapnHBaeTcA k nepeaade nudopmauun AOH (puc. 8.21).
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Puc. 8.21. Mpuem nuHeiHbX curianos «OQTeeT aGoHenta B» unu «3anpoc AOH»



>
>

<<[image: image204.png]206 FNABA 8

23. Hawano paszosopa. Korga oTBeT pacnosHan, Mex 1y aboneHTamy A h B yctanaBnusaetca
PA3rOBOPHOE COSTHHEHNE H HAYHHACTC y4eT CTOHMOCTH pasroopa. Anmnaparypa AOH ocBoGox-
naetca. Ha pric. 8.22 nokasaHo mpoxosAeHHE PasroBoOPHOre coeuHenns BlyTpu ATC DX-220.

osw

Puc. 8.22. MPoxoxkaAeH!E pasroBOPHOTO COBAMHEHNSA
BHyTpH ATC DX-220

OKOH4aHWe pa3roBopa U pasbeanMHeHNe CoeaNHEeHUA

24. Oxonuanue paseosopa. Koria aGoHenT A xnaner tpyGky, aGoneHTckuil mnefidp pasmpixa-
erca. [poueccop aboneHTckol cHrHanu3amuu aGonentckoro Moayia (SUB) pacnostaer 310 co-
6eITHe # cooblaeT 06 ToM nalee B GIOK YNMpapieHUs aBOHEHTCKOH CTYNCHBEO KOMMYTALHH
(SSU). Yuer cTOMMOCTA pasroBopa NpekpaniaeTcs.

25. Pasvedunenye paszo060pHozo coeOuHeNus & 2pynnosoti cmynentt KoMmymayuy. C ToMO-
Wb Mapiepa M 670K ynparineHHs aboHEHTCKOR CTyneHblo kommytalhu (SSU) pasvemunsier
Pa3sroBOPHOE COSMHEHNE B IPYNMOROH CTyNeHn komMyTaumi (GSW).

26. Coobyenue o pasvedunenuu, brox ynpapneHns aGOHEHTCKOW CTYNICHBIO KOMMYTALIAH
(8SU) coobmaer Goky nuueiinoit curuamizauun (LSU) o pashenuuenny B TOM Ciydae, ecas ue-
NoAb3YeTCs OAHOCTOPOHHAA cHCTeMa 01004, B cnyuae ABYCTOPOHHEro 0T0OA curHaia oT6oa co
cTOpoHEl a0oHeHTa A nepenaeTcsa B CTOpOHy aboHeHTa B M TOMBKO MOCAe NPHHATHA CHIHAMA OT-
Bost ¢o cTopoHm aGoHeHTa b Ha MMHHKIO NepenaeTcs cOOGIEHHE O PA3bEAUHEHHH.

27. Hocviaka cuenana pasvedunenus. brok nuuelinoi curnammsaunu (LSU) mockmaer Ha
ATC aGonenta B nurefinbiii curnan «Pasbeaunenue» Bo BpeMeHHOM Kauane T16 n coofmaer
60Ky ynpapiieHHs aGOHEHTCKO#M CTYNeHbio KoMMyTaunH (SSU) o ToM, 4To curuan «PasbeauHe-
HHE» (OCNaH.

28. Pasvedunenue paszo60pHo2o coedunenus e abonenmckom mooyre. brok ynpasnenns aGo-
HEHTCKOH cTynenpio komMyTaunn (SSU) coofiaer npoueccopy aGOHEHTCKON CHrHARH3ALKA
aoHeHTCKOrO MOAYNA O TOM, YTO OH JOJKEH ocnoSOﬂm PA3FOBOPHOE COEAMHEHHE, NPOXOAA-
uiee Yepes aGOHEHTCKHA MOAYNb.

29. Pasvedunenue paszo8opnozo coedunenun mexcoy SUB u SSW. Brox ynpasnesus aGo-
HEHTCKOH CTyNeHbIo KoMMyTauuH (SSU) pasbenuuseT pasroBopHOE COGAMHEHHE MEXIY AGOHEHT-
cxum moaynem (SUB) 1 aBouentcxoli cTynenbto kommyTaunu (SSW).

30. Pasvedunenue paszz080opHozo coedunerus mexcdy SSW u GSW. C nomompio Mapkepa M
6nok ynpasnenus aGoHeHTCKOM cTyneHs0 KoMMyTauun (SSU) pasbeanHsaeT pa3roBopHoe CoemH-
HexHe Mexay aboueHTckol (SSW) u rpynmosoit (GSW) cTynesHAMH KOMMYTALHH.

31. 3anuce yvemnoii ungpopmaruu. Tloce OKOHYAHUA pasToBopa GIOK ynpasneHns aGoHeHT-
CKOM CTyneHblo xoMMyTauuH (SSU) mochiaeT y4eTHBIE H CTATHCTHYECKHE JaHHBIE PasTOBOPOB B
Gnox cratucTikm (STU).
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32. Oceoboacdenue coedunumenvroii aunuu. ATC aborenta B nochliaeT B 610K nuHeRHOM
curuanu3anuk (LSU) curnan «HcxomHoe cocTosnne» B0 BpeMeHHOM Kanaine T16. Biok nuueii-
HO/i CHTHA/IH3aUHH Co0BmaeT 06 3TOM Mapkepy M, KOTOPHIH 0CBOGOKIAET COCAMHMTENBHYIO K-
HHIO NyTeM Pa3beAMHEHHs OAKTIONEHNS B IPYIIIOBO# CTyNeHH koMmyTaun (GSW),

8.6. KOHCTpYKTUB cuCTeMbl .

Korctpykuus Ha cranumax THna DX-200 BKIIOYAET THIIOBEIE 3MEMEHTH 3aMEHbI, T.€. IIATH, Kac-
ceThl M cTaTHBEL OOLIee YHCHO Pa3THUHEIX Mar B cucTemax DX-200 coctasaser npumepHo 60.
Pasmepn nuat: 233,4x380, 233,4%220, 233,4x160 MM. [leuaTHeie MNaTel MOTYT GHITH ABYCTOPOH-
HHMH HIH MHOTOCTOAHBIMH. OfIHA KACCETA OPEACTABIIAET, KAK [IPABIIIO, OAHH (YHKUHOHANBHLIN
Gnok. Kaccera cocToMT M3 nepemHeii 1 3aaHeli pelbCOBHIX GOKOBBIX MaHeneH, HanpaBIALIe
TIaTE | TeUIbHOHA vacTH. flociennas mpescTaBaaeT coBoil TaK HA3HIBACMYIO OGBCIHHUTETBHYIO
IUIATY, AOMIONHEHHYIO [POBOAKOH C HAKPYTOYHEIMH COSIMHEHMAMH. [1naThl pasMeIIAIOTCA B Kac-
ceTax, B KOTOBIX TKOKE NIPEAYCMOTPEHO MECTO JUIA Pa3heMOB MPOMeXyTOqHOro Kabens. CTatup
npeacTaBIAeT coboi pamy, B KOTOPOH PacTiONaraloTCa KacceTEl. Ero Kapkac COCTOMT B3 GOKOBEIX
naxesell H BepxHel H HibkHel paM. CTATHBBI HMEIOT CASAYIONUIHE PAa3sMEpEI: BricoTa 2200, mupH-
Ha 600, 800 wiu 400, rmyGrHa 450 nnu 600 MM. Yepes KapKachl CTATHBE OGBEAHHAIOTCA B PAALL
CTATHBOB.

Mexanuueckan ctpykrypa ATC DX-200 He npeasspaieT 0cofbix TpeGoBanHii K KOHCTPYK-
UKH MOTOJIKA, TIONIA H CTCH aBTO3a/1a, HAPHMEP, B CTPOHTELCTBE QATbIINONA HET HEOGXOMMMO-
¢1H. BoicoTa aBTo3ana momkHa Geitk He MeHee 2900 mM. Toraa Hag kaGenbHBIMH KenoGamu, Ko-
TOPbIE YCTAHABIMBAIOTCA HA CTATHBAX CBEPXY, OCTAETCA NPOCTPAHCTBO 114 PaGOTE! BEICOTOM MpH-
MepHO 500 MM.

Ha kaxaoit crasmas DX-220 uMerorcs, no MeHbLuei Mepe, CICAYIOLIHE CTATHBHI:

— oguH cratHs IBM Texnuueckoi skennyatamm (OME);

— OJIHH CTATHB OCHOBHOTO ycTpoiicTea ynpasnenus (BCE);

— OJIMIH CTATHB IPYNNOBOH cTyneHH uckarns (GSE).

AGOHEHTCKHE THHUH TOJKIMIOHAIOTCA K aGOHEHTCKOM CTYIICHH, KOTOPAs COCTOMT M3 CTaTHBA
obpaGotkn aboHenTekolt curHamH3auuyu 1 komMMyTanau SSE u 1...4 cTaTHBOB aGOHEHTCKHX KOM-
nnexToB LE. Ha 0aHO# cTynmeHH MOXeT GhITh HECKONBKO AGOHEHTCKHX CTyNeHeH.
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LNPPOBAA CUCTEMA KOMMYTALIUWU MT-20/25

9.1. TexHu4eckne xapaKkTepUCTUKN

Undporas crcrema kommytauun MT-20/25 npenHassadena 1ns paboThl Ha CeTRX 06UIEro HOMB30-
BaHHA /1 NEPEAaYH B OCHOBHOM Te/NeOHHON HHQOPMALHH ¢ BOBMOKHOCTEI NEPENAUH TAHHBIX.
Cncrema paspaGorana ¢upmoit Telephon Tomson (Ppanuus). B Haweit crpane B 1979 r. 6bina 3a-
KYTUIEHa JIMUEH3HA HA TIPOM3BOACTBO 3TOH CHCTeMEI H ¢ 1988 r. Havaluca ee cepuilHbLi BEIMYyCK.
B nactosiee Bpems OAO «Konueps B3TO» (r. Yiha) B pesynsrare 20paGoTKH yNpaBisiolLero Bhi-
HMCTHTEMbHOTO KoMIUtekca (Y BK) sbimyckaeT Mommduimposansy ATC MT-20/25 — BITO-01.
Tnassofi OTIHUATENBHOI 0CO6EHHOCTHIO cucTeMsl BATO-01 ABngeTes yMEHBIIEHHOE THCAO CTATH-
roB YBK, ero MOBHIICHHAS HAJEKHOCTh U GHICTPONCHCTBNE, YMEHBINEHHOE JHEProNOTpediIeHe.
Moneprusnpopan Taioxe aonentckuii cratns URA, BHeapeHo obopynoeanne OKC Ne 7.

Q6opynoanye cuctemb MT-20/25 npenHasHaueno Al KCIONB3OBAKAS HA HePaOHWPOBaK-
HBIX M PaflOHHPOBAHHBIX TOPOACKHX TeNeOHHEIX CETAX ¢ yanoobpasopannem u Ges. Ha cetn mo-
HKET NPHMEHATECSA MATH-, WECTH-, CEMH3HAYHAA U CMEIIAHHAA HyMepauna. OGopy0BaHHE CHCTE-
Me1 MT-20/25 moxkeT pabotats ¢ onHoTHNHBIME ATC3, a Take ¢ ATC AeKagHo-Maroeodi, Koop-
JMHATHOH W KBAa3HIJIEKTPOHHOH CHCTEMAMH. ABTOMATHHECKHE TeNeQOHHbIC CTAHLUH CHCTEMbI
MT-20/25 MoryT BKIIOUATECA B Y3NH BXOASMIETC M UCXOXSINETO COOBLUCHHI, B y3ilbl CEMbCKO-
npuropoanodi ceasu. Jns casy ¢ pasHoTHIHEIMA ATC 1 y3aamu TpeGyercs CleUHalbHble KOM-
INICKTbI COCANHATENBHBIX JIMHHI.

B ATC3 tuna MT-20/25 MOTYT BKIIOYAThCS CIEAYKILUNE THIEL THHHIA:

— aGOHCHTCKHE UHHM;

IHHUM TAKCOHOHOB {TOPOACKUX K MENAYTOPOAHEIX);
COEJMHHTENbHBIE THHUH © yupexaendecko-nponssoacTeHubMu ATC (YIIATC);

NUHUH OT KaGHHHBIX KOMMYTATOPOR MEXYTOPONHBIX IEPETOBOPHBIX NIYHKTOB ¢ CEPHIHEIM
HCKaHHEM NO HCXOAAIEH CBA3H;

— COEZMHHTENbHBIE NHHHY ¢ APYTHMA ATC, CYlueCTBYIOMHMMH Ha CETH.

B 1a6n. 9.1 npuseacHbl NEKTPUUECKHE (APAMETPLl AGOHSHTCKIX H COSANHHTENBHBIX THRIN
cucreMsl MT-20/25.

ABOHEHTCKHE THHIH CO CHAPEHHEBIM BKIIOYEHHEM TeACOHHBIX aNapaTos He NPEAyCMATPH-
BAKTCA.

Emxoets ATCD MT-20/25 moxeT M3mensiThes of 768 o 64000 Homepos npu cpeanedi Ha-
rpyake Ha oany aGoHeHTCKYH nHHHKIO 0,05 Dpn (cpeasee BpeMs 3aHATHA NPUGOPOR PasrOBOPHOTO
TpaKTa 72 ¢ M cpenHee YHCIO BEI30BOB Ha osHy AJl-7,5 B UHH).

B cucteme ofecneunBacTca BOIMOXHOCTb BKMKOUEHHA COCAMHHTENBHBIX JIHHHI CO CpeHeil
Harpyskoii 10 0,8 Ipn. Cuctema paccuntana Ha o6emyknanne 32 Thic. Bezopos 8 YHH. B ATCD
WM B y3el MOXeT OmTh BKMOUeHO oF 32 10 2048 Tpaxros ¢ MKM coorsercreenso ot 1024
-0 64536 KAHAIOB, B TOM YMCNE TPAKThl IS CBA3H ¢ KOHUEHTPATODaMH H BCIIOMOraTellbHBIM
CTAHUMOHHEIM 0GOPYAOBAHHEM.

4
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Tabanua 9.1. SnekTpuyeckue napameTphl aGOHEHTCKNX U COGAUHNTENbHLIX NWHUA MT-20/25

P ——— ConpoTHBaeHNe RICAAUHK EMKOCTE Mexkay
f— mueg' b3 6e3 TA, MLy KaXIbIM OPOBOIOM |  TPOBOAAMH, MEKIY
Om ’ M 3eMJIeH HAH MEKAY KAOKABIM TPOBOLOM
RPOBONAMH, KOM H 3emuieli, mkd
AGOHEHTCKHE MUHHH 1300 20 05
Jlunun ynaneusex
aboneHTos 3400 2 Lo
CoennutensHeie
THHAH (PH3NYECKAS) 3000 150 16

Kongnuecto Hanpasaewnii, Bkmoyaemsix B obopynopanie ATCD y3/0B # COCOMHHTENBHBIX
JHHNHH B KAXKAOM U3 HAMPABICHHMN, HE OTPAHHUIEHO,

B creTeMe npenycMATPHBAeTCA BOSMOXKHOCTD NIPHCBOeHHs aboHenTaM 10 pasimdHsIX Katero-
puit 06Cy)KHBAHHA BEI30OBOB IIPH OPraHH3alHH ABTOMATHUECKOH MEXIYTOPOIHOMN CBAH M IONON-
HUTEAbHBIX BHAOB 0GcmyxuBaHud. HOMEHKNATYPa W KOHYECTBO KATETOPHId, a TAKKE pacrpenene-
HHE aBOHeHTCKNX MHHUI 10 KaTeropHAM OCYIIECTBIIAETCA B IPOIECCE IKCTUIYATAUHH CTaHIMH.

B cucreme MT-20/25 npenycMaTpusaeTca npeaocTapieHne aGoneHTaM 15 AOMOMHHTENBHBIX
sunos obenyxupasus (BO).

B ATCD ofecneynBaetcs aBYOMATHYECKaA NPOBEPKA BCETO OOOPYAOBAHNS, H3MEPEHHE ek~
TPHYECKHX MAPaMeTpoB aBOHEHTCKRX H COSAMHHTENbHBIX IMHHHA, a TAKKe Y4eT TenedoHHON Ha-
rpy3kn. TIpestycMATPUBACTCS YIET CTOMMOCTH MECTHBIX M MEKAYTOPOTHHX PA3rOBOPOB,

nekTponuTanne obopysopanua ATCD cuctemsl MT-20/25 oCylecTBISETCS TIOCTOSHHBIM
TokoM Hampakenua 60 = 6 B ¢ mynscatueii He Gonee 5 MB. Jonyckaetes OTKIOHEHUE HANPAKE
Hng = 20 B #a spems g0 5 mc. Ha cTaHUMH HCNOMB3YIOTCA TAKKE BTOPHYHEIE HCTOYHHKH 37€K-
TponuTaHHA HaNpAkeHHeM S 1 12 B, Pacxon 3feKTpOIHEPriH [0 TIOCTOAHHOMY TOKY B liepecyere
Ha OIMH HOMep cocTagnseT 1,2 BT W npaKTHYeCKH HE 3aBHCUT OT HArPY3KH.

Cpennss BepOATHOCTh YCTAHOBICHHA COSTIMHEHAA AOMKHA ObITh He MeHee 0,999,

9.2. CTpyKkTypa cucTeMbl

CrpykTypHaa cxeMa cHcreMbl MT-20/25 cOCTOMT U3 CIEAYIOIMX OCHOBHBIX (YHKLHOHAABHEIX
uacreit (puc. 9.1):

— COFlacyIouIero 0GOPYAOBAHUS 1S NOAKTHOUEHHA aHANOrOBLIX MHENE (UAD);

- obopynosauns curHanusamuu (UST);

— KomMyTalHoHHoro noas (UCX);

- yetpoiicrea ynpasnesna (UCD);

— DNPOMEKYTOYHOTO OGOPYAOBAHHA,

Coznacyrougue yempoticmea UAD obecnieunBatoT HHTep(eiic aGOHEHTCKHX, COSAMHHTENBHBIX
NHHHA HU3KOH YACTOTHI U BBICOKOYACTOTHOTO YILIOTHEHHUS, MyJILTOB onepaTopos ¢ MKM-nuHis-
MH, BIJIOYEHHEIMM B KOMMYTAHOHHOS ToNe CTaHuMH. COTNACYIOmHe YCTpOiicTBa JEN4TCA Ha
1Ba BHJIa 600pYAOBAHUA MORKMIOYeHHs: aGorenTckuX (URA) n coenunnTensubix (URT) minnii.

Obopyoosanue cuznanusayuy USI ipeliHa3HAYEHO AN 0OMeHa TMHEHHBIME H YIPaBAAIONIH-
MH CHTHAIAMH MEXMy pasmmuHbiMu ATC B mpoliecce YCTAHOB/NEHHS COEAMHEHUA, PAasroBOpa u
otbos. O6OpyAOBaHNE CHPHATH3ALMH (CHTHANIEPET) ABIACTCA HPOMEXYTOMHEIM 050PYNOBAHHEM
mexay URA, URJ, exopsmums u ucxoasmumu o1 apyrux PATC UKM-nuHuaMy 1 yeTpoiicTaom
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ynpasnerns UCD. B 3aBUCHMOCTH OT Tuna oGpabatsiBacMoii HHGOPMAlHH Ha CTAHIHH MOTYT
6ITh CIEYIOMNE THIIB! CHIHATIEPOB:
— CHTHAJINED C BbIIENEHHBIM CHTHAFHBIM KaHATOM SVV;
— CHTRaITep, 06padaTHBAIONINI CHIHANL YIPABNCHHS, HEPeAaBacMble MHOTOYACTOTHBIM KO-
zom SMF;
— cHrHannep Henbitanui SME.

KDOOC’—

Puc. 9.1, CtpykrypHas cxema MT-20/25

Kommymayuonnoe none UCX npenHasHadeHo AN4 KOMMYTAIlu! PasTOBOPHBIX CUTHANIOB, CHI-
HAJlOB YNPABIEHHS H 3yMMEPHEIX CHIHAOB. KOMMYTAIHONHOE M011€ OAHOHAIDABICHHOE H MOXET
GLITH NOCTPOCHO 110 CXEME «BpeMA-BpeMA» (B—B) I «BpeMA-TIPOCTPaHCTBO—BpeMs» (B-I1-B)
B 3aBHCHMOCTH OT 4MCITA BKIIIOYEHHBIX URGPOBRIX Tpakros. B none UCX srmodaetes pacupene-
JUTENb TOHANBHBIX CHTHATOB VS, KOTOpEI reHEpHpYeT M PACTIPeAeNseT TOHAILHEIC CHTHANEI B
PeUYEBbIe KAHANE).

Tpomedxcymounois  oGopydosarues MEXAY YCTPOHCTBOM KOMMYTAUHH M YCTPOHCTBOM
YIDABICHRA SBAAIOTCS:

— npozpaMMUpyemoe RepupepuiHOe YCMPOUCMEo MADKUPOSKYU KOMMYMAYUOHHO20 NOAR

PPM, yeTaHaBAUBAIOWIEE COCAMHUTENBHBLA TPAKT Als oGMeHa undopMannelt Mexay yor-
polictsom ynpasnenns UCD 1 xoMMyTaugrouusM nosem UCXK;
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— npozpammupyesoe nepuepuiinoe ycmpolicmeo naccussozo xowmpons PPC, KOHTpOIH-
DPYiOHIee COGUHEHHS B TEUCHHE BCETO BPEMEHH DAa3roBOpa Mo KOMaHfe, momyuaeMoli H3
UCD.

Vnpasnmowee yempoticmeo UCD coctout nz asyx 9BM 3202 AE, paGoraoumpx no sanu-

caHHOH MporpamMmMe ¢ pa3aAeneHneM Harpy3kH.

B3aHMOCBS3h MEHK/Y USHTPANSHEIM YCTPORCTBOM YNPABICHUA H KOMMYTALHOHRBIM ftO1EM, &
TaKike CHTHATIEpaMH 0BeCTIeMHBACTCA MEpHQEPUAHEIMI MHKPOTIPOIIECCOPaMH, KOTOPBIE OCYIle-
CTBIAIOT MAPKHPOBKY /IEMEHTOB BPEMEHHON KOMMYTANNH U npenBapuTenbuylo oG6paboTky chr-
nanusauuu. O6men undopmanrn Mexay UCD u UCX, USI peannayetca AyGnupoBaHHOR wunoi
docmyna UAP.

Jina obHapyKeHHA ABApHIIHBIX CHTHATOB Ha CTAHIHH HCHIOAB3YETCS MHKPONPOLECCOpHOE
yempoticmeo asapuiinoli cuenanuzayuy PPA, xotopoe ckanupyer 8192 apapuiinple TOUKH Ha
CTaHIUHH.

Feneparoproe oGopynoBaHue ofecnieyiBacT CHHXPOHH3ALHI0 paGOTE! pasnuaybix nerei. Be-
Ayuiit reHepatop padotaet ¢ wacrotoif 8,192 MI'i (HecTaGUAbROCTE 10‘6); ayGnupyeTcs ang Ha-
AEKHOCTH H PYKOBORHT TPEMA BEHOMBIMH T€HEPATOPAMH, KOTOPHIE PACAPENEIAIOT HMIIYIBCH KO
Beem yerpoliersam cradimgt. Ha ypostie Ka%ioro noTpeSuTesns CHRXPOCHTHAA MAKOPHTADHAS
I0THKA IPUHUMAET PENICHHE O LEHHOCTH TOYdeHHON HHQOPMALHK, CPABHUBAL TPH HCTOYHHKA
MHOOPMALMH.

OCHOBHbIE Y3IBI AyOIHPYIOTCA, YTO 1a€T FAPAHTHIO HANEXKHOI paGoTh! cTaHLMK. ChelHanbHbIe
NpOTPaMMB! TeXOGCITY KHBAHIA 0GHAPYUBAIOT H JIOKATH3YIOT HEHCMPABHOCTH B cHCTeMe. Huntep-
Petic nepuchepun IPE nosponset nopkmounts 8 Teneraiinos TTY ant TeCTUPOBAHHS aGOHEHTCKHX
nunuii. [is opranHsaliay KoHbEPEHII-CBI3A IPHMEHsETCA Gaox Kongepeny-censn CMC.

9.3. AnnaparHoe o6ecnevyenune
9.3.1. AGoHeHTCKHit KOHUeHTpaTop URA

AGonenTexuit xonuerTpatop URA no3BoaseT NOMKIOUNTD 50 763 aHANOrOBHIX A00HEHTCKHX NK-~
HUA K KOMMYTALUMOHHOMY IO CTAHUHH 4Yepe3 2—-6 NKM-muuuii. KOHUeHTpaTop MOXET GRITh
MECTHBIM MM YIATCHHBIM, METEpdEic ¢ KOMMYTALOHHBIM [oIeM B 0GOUX CiTyyasx OFHOTHITHRIA
MakcumanbHoe yaaieHHe KoHUenTpaTopa Ge3 pereHeparun MKM-tpakta coctasager 0,5 kM.
[Jna ysemmenns paccrosuna mexay URA u craHuuedi HCNOAB3YeTCA PEreHepaTOpHOE YCTPOHcT-
80 «L[HK/TaMEN>, N03BONIAIOIIEE YCTAHOBUTL KOHUEHTPATOP HA PaccTOAHUM 10 3,6 kM. KoHuen-
Tpatop paboTaeT oJ YNpasieHHeM CABOSHHOM MUKpo3BM, pabotatoieli 1o npuINy pasgene-
HHA HATPY3KHA.

B KOHHEHTPAaTOp MOTYT BKIIOYATHCA TeNeOHHEIC aTIAPATH C JHCKOBEIM HOMepoHabupare-
JIEM B MHOTOYACTOTHON KIABHATYPOH, TeeOHNEE anmapaThl ¢ TeACTAKCAnHeR. BOSMOKHO TOL-
KTOYEHHE JIHMHAH NEPEIa t JAHHBIX €O CKOPOCTBIO 64 KOUT/c. PacueTHas Rarpyska Ha oHy aGo-
Hentekyto minnio — 0,15 Dpn. Hanpsokenne nuTaHus KoHuenTparopa — 60 B, motpeGnsemas
MoumocTs — 740 Br.

CxeMa KOHUEHTPATOPa BKIIOYaeT CISAYIONIHe JyHKLUHOHANEHbIE Grokn (puc. 9.2):

~ aboueHTcknit Kommnext EA;

— aGoHEHTCKYI0 MOAY/TRHYIO YacTs PMA, cocToamyo H3:

= aMIVIHTYAHO-HMITY ILCHOTO MomIysstopa PAM;
= xopexa CODEC;
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— undposoit koHnenTpatop PMM;

— ynpaBsioliee YCTpOHCTBO, cocToamee u3:

= ckanepa EX,

» Mapkepa MQ,

« ycTpoiicTBa kaHana ynpasaenus CVC,
* MUKpODBM.

Amnrumydno-umnynecoiii Modyanmop PAM npeofpasyeT aHaOTOBBIH Pa3rOBOPHEIA CHIHAT
B CUCHAN AMIUTHTYIHO-HMOYIbCHOM Momymnauuys (AHM), KOHUSHTPAUHIO H KOMMYyTaLuio 64 abo-
HEHTCKHX JIMHHI Ha onHy MKM-nuHHi0.

Kodex CODEC ocymecTsaseT aHanoroso-uudposoe npeobpasosanme curnana AHM B HKM
u 0BpaTHO.

Lughposoti xomyesmpamop PMM peannsyeT koHuenTpaunio 12 sHyTpennux HKM-munni na
2-6 prewnnx MKM-THHMIT K KOMMYTALHOHHOMY nomo cucTeMbl. Yncno HKM-munnit sapnent
OT Harpy3KH H HOPMBI [IOTEPb.

Cxanep EX onpepenser coctosHine aGoHeHTCKkoro muelida, Hanuune aGoHEHTCKHX miaT u
128 apapHiiHBIX TOUEK KOHUEHTPaTOpa. CKAHHPOBAHHE OCYIECTBIACTCS IOCAEAOBATENbHOI anpe-
canueli a60HeHTCKOTO 0GOPYA0BAHHA IO BPEMEHHEIM KaHATAM, HCIOMb3YeMBIM JUI cBA3H. [epn-
O/l CKAHMPOBaHHA cocTaBnseT 128 Mc.

Obmen undopMarivels Mexay MHKpoOBM H KOMMYTAUHOHHBIM TIOJIEM MIPOHCXOAUT € HOMO-
wplo mapkepa MQ. °

CuarHane! ynpaeienus 0 B3auMoaeiHcTBHA Mexay MukpoD3BM URA u cucremoit ynpasienus
cranuu UCD nepeaatores B 16-m BpeMeHHOM kaHane MKM-HHMIE ¢ NOMOLUBIO yempoticmea Ka-
nana ynpassenus CVC. B uanpasnenun o1 URA k UCD nepeaaerca HHOOPMALUA O COCTOAHUH
unefidia aGOHEHTCKUX MUHUI (CHPHANM3ALMA THIA «KaHAT—KaHal») 1 HHPOPMALIA 0OMEHa MEK-
ay mMukpo3BM u UCD (cnrnamisanms tHna «cemadop»). B vanpaenenun ot UCD x URA nepe-
JAI0TCA CHIHAJIEI YIIPAB/EHHS! IOCHUIKOI BEI30BA, IEPENONIOCOBKH GaTapeH M TeNeTaKCAHH {CHr-
HaH3alns «KaHal-KaHan») M Hudopmauna obMena Mexay UCD u Mukpo3IBM (cHTHamM3auus
«cemadop»).

MOA B
An o MKM O
EA PMA, PMM,
Lrpynna - t :
EA PMA, MQA.B
An 63 KM 1
PMM,
PMA | MOA, B
0l rpynna
MKM 5.
e PMA 4 PMM;

MaA Mas.& van.s MQB
Cravep EX, Yerposcreo Cramep EX
Maprep MQ, [—| MUKpOSBM-A [ MEXMA- L Mupo3BMB | mapkep MQ.

P wmhoR e,

canan

Puc. 9.2. CTpyktypHan cxema aGoHeHTcKoro koHueHTparopa URA
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Jpe muxpo3BM URA pabotaioT ¢ pasfenenneM Harpyskn noa ynpasnennem UCD. ObMen
COOBUIEHAAMH MEXILY HHMH OCYHIECTRIAETCS C MOMOLIBIO YCTPOHCTBA MEKMAIIHHHOI cBsisn. Ka-
wgar Mukpo2BM umeet namars 20 Kenos no 32 Gura (4 Kenora — 03V, 16 Kenes — I1I13Y).
CucreMa KOMaHA MHKPOOBM cooTBercTBYeT clicTeMe xoMaHn IBM 3202 AE, Bpems Bblonne-
HHA KOMaHA MHKpoOBM paBHO BpeMEHH BHIMOIHEHHS koMaH IBM 3202 AE.

TexoBcny:uBaHne KOHIEHTPATOPa OCYIIECTBIACTCA ¢ NOMOLIBIO PoGOTA-aBTOMATA HCIIBITA-
spit, OW BHIDONHACT ABTOMATHYECKA WM MO KOMaHAe ONeparopa GyHKUHM TeCTHpOBaHMA aGo-
HEHTCKUX JHHMIT H TeNeGOHABIX aNNaPATOB, KOHTPOI BYHKIHOHAPOBAHAA PASINYHBIX IIAT KOH-
HEHTPATOPA, CKAHMPOBAHMS ABAPMIHBIX TOYEK, O COCTOAHWM KOTOPHIX coofuwaeT MuxpodBM.
Tonsuoderne poGoTa k aBOREHTCKUM AUMARM H UTATAM KOHUEHTPATOPA NPOUZBOMHTCA KOHTaK-
TAMH NEKTPOMEXAHUIECKOTO perte.

9.3.2. YcTpoicTao NOAKITIOHEHUA aHANOrOBbLIX
CORAUHNTENBLHBIX AMHuA URJ

YeTpoiCTRO MOAK/TIOYEHHA SHANOTOBbIX COCAMHHTEBbHBIX ki URJ, npeanasHayeHHbIX ama
COMMACOBAHMA AHANOTOBBIX COSAHHUTEILHBIX JHHHA ¢ qu)pQBHM KOMMYTRUHOHHBIM TIOJISM
CTanWkK, TPeoBPalyeT aHANOTOBEIE BHCOKOUACTOTHBIE CHTHANS! B LM(POBOH CHIHAI M 41aTITHDY~
T CHIHAUTH3AUNIO PABTHIHBIX KOMIVIEKTOR COSNHHHTEAbHBIX JIHHHA ¢ CHIHATM3ALIMCH CTAHIHH.
Onro yerpoitcrso URY o6enyxnsaer rpyniy u3 30 COSHHHTENBHEIX AHHAN, KOTOPEIM €O CTOPO-~
HE OAS CTAHIMA COOTBETCTBYST OgHa MKM-nusns.

Cxema BIIIOYAET CAEAYIOIIME QYHKIHOHATbAbIE O10KH (pHC. 9.3):

— KOMIUIEKTBI COLRMHUTENLABIX mHui JONC;

— 610K oxoHeuHOro Uuhposoro oGopynosanss TNE;

— agantep CHrHanu3auuy AS.

0

VIKM-TpakT (2048 K6wT/c)
poeamree | JonG [fl - | TNE [ ceommpmaosmony
! nomo

29

[ L |

Puc. 9.3. CtpykrypHan cxema yCTROACTBA NOAKIIOMEHNA
AHANOroBbLIX COSAHUTENbHLIX NUHUIA URJ

B URJ BrmovaroTcsa $usHieckue IByX-, TPEX- M YETHIPEXIIPOBONHBIE COSMMHHTE/BHEIE THHHH
HIMHHH C YaCTOTHBIM PA3AENeHHEM KaHaIoB. /s KaXKAOro THIIA JIHHHI pa3palGOTaHE COOTBETCT-
BYI0IIHE KOMIUIEKTBI COSTMAMTENBHBIX MHEuH JONC,

Briok okowesoro widposoro obopyaoBaunt TNE ocyuiecTsiser aHanoropo-ungpossIe npe-
ofipa3oBaHKs H MY/IBTHILICKCHPOBAHHE (4EMYNBTHILIEKCHPOBAHHE), 4T0 0DECIICYHBAET CTHIK MEX-
1y AHANOTOBBLIMH NHHMAMH W LU(POBBIM IMOJEM CTAHLMH, 3aKpemisin Komwiekt JONC za onpene-
AeHHEIM ppeMenniiM kananom MKM-nuaun.

Anantep cHrHanu3auMy AS NpeAHa3HAueH AN NEpeaayy M IPHEMA CHTHATOB YIDaBIeHH U
s3aMMoaelicTBuA or 30 nMuuit B 16-M BpeMenHOM KaHane UKM-nuunn. B AS umeerca ckanep,
GUKCAPYSOMAE M3MEHEHUA COCTOHUIT TOYEK cnma:mzaunn JONC u nepenmou.mu ero B 16-m
speMennéM kanane HKM-ansim.
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9.3.3. Uudposoe kommyrauuoHHoe none UCX

Lingposoe xommyranmonnoe none (UCX) npeanasHauyeHo Jis KOMMYTALHH Pa3FOBOPHEIX, 3yM-
MEPHPIX CHIHAJIOB H CHTHANOB YTpaBICHHAA.

Kommyranuonsoe none (KIT) xapakTepusyeTcs OJHOHATIPABIEHHOCTBIO, ¢IHHCTBOM CTHIKOB
AJIA BKITIOYEHHA BXOIALINX, HCXOAALIHX HH(prBBIX !IHHHﬁ, BO3MOKHOCTBIO OCTPOEHUA IO CXeMe
B-B nan B-TI-B B 3aBHCHMOCTH OT YHC/3 BKMIOYEHHEIX IH(POBLIX TPAKTOB,

Mpu crpyktype B-B Makcnmanbras emxocts KIT coctasaser 512 HKM-nnsuid, 480 w3 koro-
PHIX NPEAHAIMAUEHE! LIS EPEAadl PASTOBOPHSIX CHIHANOB, OCTAIBHLIE ~— MY CHIHATH3ALME ¥
TepenauH 3yMMepHEIX CHIHATIOB,

Hpu ctpyxrype B-II-B makcumansHas emkocts KII cocrasimaer 2048 HKM-mnemit, 1920 n3
KOTOPHIX HECYT Pa3rOBOPHEI TpaduK.

KommyTauuonsoe none (puc. 9.4) coctour us:

— cornacyiowero yerpoiicrea TR;

~ @10Ka BpeMeHHEIX KoMmyTaTopos GT;

— 610Ka NPOCTPAHCTBEHHBIX KOMMYTATOpoB SG.

]

[ Beteb 1
TR Betes 0
r GT, sG
TRC IR [ CTR
VKM-TpaKTe ss
1
TREH se 4 +— ICE [ CTE
1 Hl
L F J 1

LY

PPMB
PPMA

Puc, 9.4. CTpykTypHas cxema KOMMyTaLIMOHHOrO nons MT-20/25:
ICR, ICE — unTepdeiictl KOMMYTaUWH Ha NPHeMe | nepenave

Corracyomee yerpoiicteo TR. B cocras TR Bxomut npeobpasosatens koma TRC u 6ok
eoiGopa petBu SB. Mudopmaunsa 8 MKM-nuunix nepesaerca nuHelinbiM kogoM HDB3, a amex-
TPOHHLIE JIEMEHTBl CTAHIHH paGo'rzu(rr © IBOWYHBIMHM CHTHAJIaMH, IOITOMY BXOJAINHE H HCXOAA-
uie HKM-miinn sonouaiotes B TRC, rae ocymectsiseres npeoGpasopanne xona HDB3 » mso-
AYHbI, 1 06paTHO.

Nns obecniedenns Hanexnoetu KIT ayGanpyerca. HMe1oTes ABe OMMHAKOBEIE BETBH, KaKIAd
H3 KOTOPBIX 06pabateiBaeT nonosuuy cooGuiennii. Ipn HopManbHoit pabote 0Genx BeTBeii Bepo-
ATHOCTH OJOKHPOBKH HPAKTHUECKH paBHa HyMoO. B ciyuae BEIXOAA ORHON BETBH M3 CTPOA Apyras
¢nocoGHa 06paboTaTh BCIO MOCTYNAIOULYIO HATPY3KY € kK03 GHUMEHTOM BHYTpeHHEH GIOKHPOBKH
He boree 107°.

Bpemenndii kommyrarop GT. Kommyratop GT sBnsercs Ga30BEIM MOAY/IEM KOMMYTALHOH-
#oro noas. Obcmyxusaer rpynny u3 32 HKM-nuHui u pasaenes Ha 2B¢ CHMMETPHYHEIC YacTH:
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CHIBACTCA MOCIENOBATENEHO NOK KOHTPONIEM [HEPATOPA CTAHLHMM B HHGOPMAUHORKHYIO NAMATS,
koTOpas cocrout 3 1024 gueek no 8 Gur. Azpec cuuTsiBanns HHpopmannn ¢ MPAR onpepens-
eTCs eTo aApecHol MaMaTeio, cocTosimelt u3 1024 sueex no 10 6ur (5 6ur — mna anpecauny 32
UKM-nusuii, 5 6ut — nas agpecaimu 32 peMesssix kananos). B MATR 3anucuBaetca anpec-
Has nudopMatis oA ynpaeieHueM nephdepuiinoro yerpoticrea PPM. CuntriBanne nHpopma-
wH ¢ MATR nponsBoAHTEA LAKIHYECKR NOJ KOHTPONEM renepatopa, HoMep sueiiki 9TeHns u3
MPAR cooTBeTCTBYET afpecy, 3anucaHHoMy B Aueliky MATR, a BpeMenHON HHTEPBAN YTCHUA —
Homepy sueiikn MATR.
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Puc. 9.6, CTpykTypHan cxema BpemMeHHOro kommyTatopa npuema CTR

Ha meixoge CTR ¢ noMolsio nmapanienbHo-NocRefoBaTeNbHOre npeobpasorarens P —> S
OCYIIECTBAETCA NPeoGpasoBanie NapaIenLHOIO kofa ¢ wacToTol f = 8,192 MI'n B nocienosa-
TeNbHBI KOA ¢ 4acToTod f = 4,096 MI', Tak Kak NMPOCTPAHCTBEHHBIH KOMMYTAaTOp MOMKET Mepeaa-
BaTh 8 GUT KAKIOro BPEMEHHOIO MHTEPBANA TONBKO NocneoBaTensHO. [Ipu oM 32 nudposnie
THHMH KOMMYTHPYIOTCS € 16 BHYTPEHHUMH LMGPOBEIME AUHHAME 10 64 KaHANA B KOKAOH,

Hnrepdetic kommyraunu nepefaun ICE ofecnednpact AeMyNbTHILICKCHPOBAHKE M Mapan-
JIEbHO-TI0CEN0BATENBHOE ﬂp006p83OBa‘HHe.

TpocrpancTeennbiii koMMyTaTop SG. CTyneHs NpOCTPaHCTBEHHOM koMMyTankH SG npea-
Ha3HAYeHa ANA KOMMYTAlUH Pa3iU4HBIX BPEMEHHEIX KOMMYTATOPOR MpHeMa U mepenaud. Cty-
nexb SG NpHMEHAETCA Ha CTAHIHMAX NPU YHCAe HHOPOBLIX NHHUH Gosee 512 (puc. 9.7), peannsy-
€TCA HA KOMMYTALUHOHHEIX Marpuuax 8x16 u 16x8. Matpaupsl coGpaHsl Ha MYMbTHILISKCOPaX.
Ynpasnesse TO4KaMKH KOMMYTAllHH OCYLWICCTBASCTCA aapecHOH namatbio MAG, uMeromeii 64
Aqein — MO YHCITY BPEMEHHEIX KaHANIOB BHYTPEHHEH COCAMHUTENbHON MuHHN. B suciixy MAG
3AMUCHIBACTCS AfIPeC TOUKH KOMMYTAIHU COOTBETCTBYIOWIETO MYIIBTHILICKCOPA MO/, YIIPaBIeHHEM
Mapiepa PPM.
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Puc. 9.7. CTpykTypHas Cxema RpOCTPAHCTBEHHArO KoMMyTaTopa 8x16

9.3.4. OBopyaoBaHUe CHFHANIM3AUMK

Ofmuit NpHHUWN o6MeHa NHHEHNBIMA B PErHCTPOBBLIMH CHIHataMH. [IporpaMMHO-ynpaB-
niemoe ycTpoiicTee 06paGoTKY MHHEHHBIX 1 PErUCTPOBBIX CUrHATOB cTaHUHH MT-20/25 ucnomns-
3YeTcH B TMPOLECCAX YCTAHOBJNCHWS COCHMHEHMA, KOHTPOASA 32 COCTOsHMeM a3kl pasroBopa M
pasbeuHeHHA. YCTpolicTBo Mo3BONAET 0GpaGaTeIBaTh MHHEHMHEIE H PETHCTPOBEIE CHTHAIEI, ltepea-
BaeMbI€ AEKAHBIM WIH MHOTOYACTOTHBIM CIocOGOM. CHIHATEI MOTYT IIEPEHaBaTLCA KaK B 16-Bpe-
MeHHOM HHTeppane upkna HKM-30, Tak H B peyeBRIX KaHadax Hpna. Kpome Toro, Hcnomksyercs
obumit kaman ynpassenus (OKY «cemadop»), 10 KOTOPOMY HPOUCKXOAUT oOMeH HHGOpManuelt me-
KAy IPOLIECCOPOM aBOHEHTCKOro KoHIeHTpaTopa B UCD. C noMonibio yeTpolicTBa CHIHAMI3AHN
HMEETCA BOIMOMKHOCTb IIPOBEPKM NPABHILHOCTH (YHKUHORHPOBAHUA LMPPOBLIX GMILTPOE, KOM-
MYTAUHOHHOTO IO/ M M3MEPEHUA BETHYHHBI 3aTyXAHHSA B COCIHHHTENBHBIX THHHAX.

Verpotictso o6pabotku curtianos MT-20/25 COCTONT 13 CHIHAILIEPAB TPEX THIIOB:

— DO BEAETCHHOMY Kanany SVV, oGpaGaThiBatoiiero nuHeiiHbie ¥ HMIYNbCHBIC CHTHAIE, e~

penaBaeMbie B 16-BpeMeHHOM HHTEPBANE;

— MHOroYacToTHOro SMF, 06paGaTEIBalONIEr0 YaCTOTHBIEC CHIHANEL, lepeJaBacMbie B 0I0Ce

TOHATBHBIX YACTOT;
~ nenvitaniit SME, BhIpaGaTeiBaionie MHOPOYACTOTHEIC KOMOHMHALNH ¢ PA3TMYHBIMK YPOB-
HAMM 32TyXaHHA B LENAX [POBEPKH COSTMHEHHS.

Bee curnanbHeie Kanans! pasanyasix HKM-mneuii, HIympx or aGOHEHTCKHX KOHIEHTPATO-
DOB, KOMIUICKTOB COCIMHNTENBHEIX JIMHMI, KOMMYTHPYIOTCA Yepe3 KOMMYTALHOHHOE [ONE € YCT-
POCTBOM CHrRAMM3auMH, 0GPa3ys BHYTPEHHUE TPAKTE CHIHATA3ALIM,

CTpyKTYpHas cXeMa CHIHANIepa. YTpaBieHHe KakIbIM THIIOM CHTHANEPOB ofectewiba-
eTca MuKponpoueccopoM cepun 1804, nmeromum O3Y (MTR) u [I3Y (MPR). TiporpamMmuposa-
HHe OCYIUECTBAAETCA Ha A3bike Accembiep MSE-11, paspaGotaHHoM cneunanbHo As TenedoH-
HBIX nIpouecco. [IpreMHas  nepefaromIan HaCTH KK/IOT0 CHIHAILICP2 32BHCAT OT THIIA CHIHATH-
AUKH, KOTOPYIO BM HeoGXoaNMMO 00paBoTaTE |, CIIE/IOBATENBHO, YaCTh CXKEMBbI (IUTPAXOBAT AHHYS
Ha puc. 9.8) cnenndnyuna ANA KakIOTO THIA CHIHAWIEPA.



>
>

<<[image: image216.png]218 TNABA 8

VIKM-Tpakt

B TIpHeMO-Nepenalouian HacTs
; Tenepatop Taiimep (3aBVICHT OT THNA curHannepa )

Mupo-
fipoLeccop [N

Livwl agpeca (17 6uT),
RaHHbIX {32 6uTa),
vouTpons (5 6}

MTR MPR FAR

1 Uivva UCE

Wana UCA

Puc. 9.8. CrpykTypHas cxema curdannepa

Jna o6Mena uEGopMameii Mexry MukporponeccopoM i UCD HCnons3yrTes Be OYepeau
onuipanua: FAQ-— xoman u FAR -— oteeroB. Ouepenp OXUIAHNA KOMAHN CIYXKHT Js Tiepeaa-
uu coobmennit o1 UCD k MEKpomponeccopy cursamtepa. Beero nepenaercs 37 komana, Onu 3a-
nuchBaoTca B FAQ, CUMTHIBAIOTCS MHKPONPOLIECCOPOM, KOTOPEIH BHIIONHACT KOMAHA B COOT-
BETCTBHH CO CYHTAHHBIM cooBimeHkeM. Ouepesib OKUAAHAA OTBETOB -— Oydep, Ky/a 3anHCHBaeT-
<5 HHPOPMALKA B KOHNE Kaxao# oGpabotin. Uudopmaums B UCD cuuTHIBACTCSE IHKIHYECKH BO
Bpems 3anycka UCD KoMaH/e) Opoca CHIHATAEPOB. 3TOT cIIocod 3aMpelaeT BCAKYH HHHIHATH-
BY CO CTOPOHEI CHTHATNEPa TMpH Bhizose UCD.

TeHepatop CHHXPOBHIUpPYET PabOTy MUKPONPOUECCOPa, 3aMaeT PAGOUMI HHTEPBAL BPEMEHH,
paBHHIH 8 MC, CO3/IAET CETKY HACTOT, HeOOXOMMMYIO J1s paboTsl Beex cxeM. TalMep CTABHT B H3-
BectHocTs UCA 1 UCB 0 TOM, uT0 pabounii HHTEpBan MHKpODPOLIECCOpa npeBIciI 8 Mc. 3To
03HAYAET, YTO HE MPOH3OMIIA MEPEHHULUKATM3ALNA MHKPOTIPOLIECCOPA H, CIIEIOBATENBHO, OH He-
HCTIpABEH.

CHraaLIep no BbaeTeHHOMY KaHaay SVV. OGpaGaTsiBacT NUHEHHYI0 CHIHATH3ANHIO, HM-
MyNBCHEIC KOMBI, MepenaBacMble B 16-BPEMEHHOM KaHaje, H COOGWICHHA MO ofmeMy KaHany
ynipabienns. OcHoBHas 3amaya SVV 3aKmoyaetcs B TOM, 4To0b! B Mio00H MOMEHT Bpemern obHa-
PYXMTb H3MEHEHHE COCTOAHHA aGoHeHTCKoro muieiipa, HuGopMaLIa O KOTOPOM NepelaeTcs B
16-BpemenndM kaHane Bremnux MKM-nuumii. [lna 3Tof nemn Bce 16-BpemenEie kanansi MKM-
JMHHFA KOMMYTHPYIOTCA Ha BHYTPEHHHIT TPaKT CHTHANH3ALIMH 34 CUCT NOAYMOCTOSHHEIX COCAHHE-
HHl, YCTAHOBJICHHEIX B KOMMYTAIMOHHOM NOJE.

Muorouactorusrii chrnaxaep SMF. [IpeanasnayeH 114 Nepeayy H PaCNO3HABAHHA CHIHATOB
B MHOTO4aCTOTHOM koze. OGpaGaTeiBacT ¢ pasneneHHeM B0 BpeMenH 31 coenuHeHue. MHorouacTor-
HBIE KOIB NEPEAAIOTCA HEMOCPEACTBEHHO B PeyeBhix Kananiax, SMF Moxer ofpabatsipats 8 THIIOB
MHOro4acTOTHOH curnam3anma. SMF noIioyaeTcs onpeAeicHHEIM BPEMEHHEIM KaHanoM K TKM-
JMHIH IO KOMaHze, BrtapaeMoii UCD B ycTpoficTBo yTIpaBIeHHS KOMMYTAIHOHHEIM NOTIEM.

MHOrouacTOTHEIE CHIHABI ¢ IMHHH NPHHHMAIOTCA IH(POBBLIMU GHIBTPaMH, KOTOPhIE PACIO-
3HAIOT CHTHAITB! W AEPEIAIOT HX AIA JaibHeiimeii 06paGoTKH B MHKPONPOLIECCOP CHTHAILIEPA.

Jna nepenayn MHOrOMAacTOTHOH CHTHANM3AWHY B JIHHHIO HCOONB3YETCA YCTPOACTBO paciipe-
ZeNIeRHs 4aCTOTBI H MHOTOYACTOTHOI CHTHAnU3aWuK. B yeTpoiicTse pacnpesenenns 4acToTs 3a-
nHcankl komBunaunn yacToT B nudpoeoii GopMe, crpynnuposansie B 16 Gnokos. YcTpoiicTso,
onpenensiouice THI MHOTOYACTOTHOH CHTHATH3AIMH, NOMYYaeT OF MHKponpoueccopa SMF un-
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$opMALIO O HOMEPE MHOrOYACTOTHOTO KOfIa H BPEMEHHOTO KaHana, o KOTOPOMY 3Ta HHdopma-
04 ROMKHA GBITH nepenana B auuRio. Ha ocHOBAHHMH 9Toll HHPOPMALMH B NAMATS YNpPaBACHAA
3amicsIBaeTca Homep Grioka. Iamate umeer 32 saueifku 1o 5 Gut; 4 GHMTa OBPENENAIOT OMMH H3
16 6nokoe, 1 GHT 3anpellaeT WK paspeliacT Mepeaauy KOJOB MHOTOYACTOTHOR CHTHANTM3ALMH,
copepxatinxcs B 61oke. ITa NaMATH CHHTHIBACTCA 33 125 MKe ¢ HHTepBanoM 3,9 MKc.

Curnannep uenmpTannii. HeoGxomiM Mt pHema 1 nepeAaul KOAOB MHOTOUACTOTHOMN CHIHA-
JM3AIMH TP BHINOTHEHHH QyRKIMit TexoGCTyKuBaHUA OTHOCHTENBHO 31 UKM-muuun. B dynk-
1N CHTHAILTEPA BXOAMT $OPMHPOBAHHE KOMGHHALMH 9acTOT B nonoce ot 300 zo 3400 I'm ¢ pas-
NHYHBIME YPOBHAMM 3aTYXaHHA JUISL IPOBEPKH COCTHHUTENBHBIX JTHHHHA, [HPOBBIX UIBTPOR.

9.

. YcrponcTBo ynpasneHus UCD

Yerpoiicteo ynpamnenna (UCD) npencrapaser coGoil ABYXMAIMHHHBIN BHIYMCTHTENBHEIT KOM-
wieke Ha Gase DBM 3202 AE ¢ cucteMoli MeKMALIMHHOM CBA3H 4718 B3aHMHOTO KOHTpoit. SBM
3202 AE — cneumanyu3nposanHas 32-paspanad BEIMHCIMTENbHAS MALIGNA, UCIONE3yeMasn Al
YUPABNEHAS CHCTEMAMH KOMMYTALIHH [0 3AITHCAHHON MpOrpaMMe.

JlyGnnpoBannoe yCTpoficTBO ynpaBneHua (puc. 9.9) paGoTaeT B peXHME PasaeNieHHs Harpys-
Ki, T.€. IpH HOPMalILHOH pabore kaxnas IBM (CA u CB) obpabatsibaeT n0NoBRHY coodmeHnil.

UAP

cB

Lic

Puc. 9.9. CTpyKTypHan cxema yCTPORCTBA YNpaBeHus
CBM — cornacylouee ycrpoicrso HMIL, TTY renevann;
CMM — KoHTponep BHeLuHet naMa™ MM; DIS — avcnneit; CTR — KOHTponiep

Kaxnas 3BM coctout u3 nenTpamshoroe nponeccopa UC, uenrpansroii namstn MC, sHew-
welf mamaTin MM, yetpoiicTsa Bpoaa-Beisoaa E/S ans auanora ¢ Tenedonnol 1 HHbpOpMaHOSHOR
nepudrepuedi, ycTpoiicTBa mpsiMoro focTyna K namath ADM, Brewnux ycrpoiicTs. CicreMa B3a-
muuoro xouTpost LIC ceaseipaer CA u CB (cocras 9BM CB ananornyen 1 He noxasan).

Lenmpansuoii npoyeccop UC npepsasnaden Mis BBIGONHEHUA KOMAMI, COCTABMIOWIAX 3a-
THCAHHYIO B IaMATh MporpamMMy. Moxer BemoaHath 118 xomang, uMeeT 16 ypoBHeN npepriBa-
aus. Mexy ypOBHAMM TPEPHIBAHMA YCTAHOBJICHB! MEPApXuH MPHOPHTETOB. Kanaomy yposuio
COOTBETCTBYET fveHKa MaMATH, COAEpHKAIad KOMaHAY DEPEXONOB K MOMIPOrpamMe, ofecreyn-
paroweli 06paoTky 3ampoca Ha npepeiBanne. LeHTpalbHBIT IPOLECCOP COCTOMT H3 YCTPOWHCTBA
0bpaGoTKHM JIAHHEIX M YCTPOHCTBA YNpaBIeHHA, KOTOPOE CUMTHIBACT W AEKOAMpYET KOMAH.sl,
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$OpMHPYET YNpapslouIue CHIHANE, HEOGXOIHMBIS M1 BHINONHSHHA KOMAHAR, GOPMHPYET aj-
pec chenytoweii KoMaH bl

Lenmpanenan namsame MC cocTonT n3 ocHoBHOH MP H Gbictpoii MR namsth, pasnuuato-
mHxcA 0GBeMoM, GbICTPOAEHCTRIeM, SHEPrONOTPEGIEHHEM, CTORMOCTBIO H TEXHOMOTHEH B3aHMO-
HeHCTBHA.

8.3.6. TexeparopHoe oGopynoraHve

DynxunoHuposadue cucrembl MT-20/25 TpeGyer TouHoll cHHXpOHH3alMK Mexay paGoToii pas-
AHYHBEX Ueneii. 310 0BecneunBaeTCA CHCTEMON TeHEPATOPHOIO 0BOPYAOBAHNA CTAHUMI, COCTOSIEH
u3 ABYX Beayumx reHeparopos (OM1, OM2), Tpex BemoMbix renepatopos (HAL, HA2, HA3),
CHCTEMbl PACTIDEAENICHIUA CHTHANOB, BKIiouatoweR nepeaarduky EHC, npuemunkn RHC, maxo-
putapHyto noriuky LM (puc. 9.10).

Beaywmit ,
revovy | PesepaHsi
om1 om2
(HMA) (HMB) Bagomsie
renepaTopsl,
yeTponcTaa
HC HC fehepHpOBaHIR
crwana HM
OE1 oE2 OE3
(HAD) (HAT) (HA3)
M| (V] rerperop | (W Hm| [
v
Mopynsvop Mogynsmop Mogynstop
EHC EHC EHC EHC EHC EHC
Cucremsi
pacnpeasneHn

RHC RHC RHC RHC RHC RHC
& ..

Maxopuapan
m LM LM noruka
K] IR )

HS HC HS HC HS HC

Puc, 9.10. CTpyKTYpHAA CXeMa reHepaTopHOro 060pyaosaHus

JlBa Beaylnx W TpH BEJOMBIX TE€HEPATOPa COCTABMSIOT LUEHTpaNbHBIA renepatop (LI). On
TNpeAHA3HAYMEH IS nupaﬁon(u H pacnpeaeneHns Ko BCEM yCTpOﬁCTBBM CBA3H ABYX OCHOBHBIX
HMIYNbCHBIX NocneaopatensHoctedl HC 1 HS.
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Tocnenoratensuocts HC ¢ uactoroit f= 8,192 MI'n u nepuonom 7' = 122 He cooTBETCTRYET
MHHAMANTLHO-3EMEHTAPHOMY HHTEpBAiy, HCTIONL3yeMOMy B cucTeme. [locnenosarenbrocts HS
aMeet yactoty f=4 kI'iu u nepuoa T = 250 MKC, KOTOPBIH COOTBETCTBYET YACTOTE CHIHANA CHH~
XPOHH3ALHH UHKNA, ['eHepanius i pacnipenencHie curuanos HC n HS yrpoeHsr.

UYrobbl He pacnipenenats mects cursanos HC1, HC2, HC3, HS1, HS2, HS3, kaxzas napa
curvanos HC n HS npeobpasyercs B opun Moauduuuporannsii curaan HM = HC+HS, Curnan
HM sBasercs CAOXKHBIM CHIHAIOM ITOCHE MOAaBIeHHd Kaxaoro 2048 uMmuynbca curHana HC. 3o
npeofpazoBaHue TIPOBOAMTCS HA YPOBHE BEJIOMOTO TEHEPATOpA.

TpH BEIOMBIX FeHepaTopa ASHCTBYIOT MO KOHTPONEM BEAYIIETo FEHEPATOpa H paclpeneni-
0T HMITYTECHEIE IOCTEA0BATENEHOCTH BO BCE YCTPOMCTBA CTAHIHN.

CTa6uIBHOCTS UEHTPAIEHOTO TeHepaTopa paBka 10™ H JOCTATOUHA /TA CTAHUMIT ¢ aHATIOTO-
BEM H OMOPOBLIM OKDYXKEHIEM, TAK KAK LHKI ¢ 32 KAHAAMH TEPACTCS H BOCCTAHABIIHBACTCS Ka-
xapie 125 ¢. LI’ MOkeT CHHXPOHH3KBPOBATh 80 CTATHBOB CTAHIMH.

Ilepenatonine nnatei renepatopa EHC npenHasHaveHs! 414 Nepenaun curdana HM k cratu-
BaM cTaHunH. Kaxas miara nepenaer uedopmanmio k 16 cratneam. Ha CTaHUMM HMeeTCS TPH
rpynnet EHC no N nat. KonyuuecTBo miat B Kaxao# TPyNIe oNpeaeseTcs Barpy3Koii CTaHIHH,
EHC cOCTONT H3 JIMHUK 3a€PKKH OT 5 110 25 HE, nepeaaTyska W CxeMel npeprisanid. Ha eerxone
EHC omsrononspuuIii curuan npeoGpasyetcs B ARQQepenIMpoBaHHbIi 114 NOBBIIEHHA NOMEXO-
YCTOHYHBOCTH.

Beaymue u BenoMeie reHepaTopbl, miatel EHC pasmelnensl Ha craTipe reHeparopa. TLiaten
npuemurka RHC n MaxoputapHoit noruxs LM pasmemmaioTcd Ha CTaTHBax norpeGurens. Pac-
CTOHHE MEKTY CTATHBOM FEHEPAaTOPa U CTATHBOM NOTPEGHTENS HOUKHO ObITk He Gonee 20 M.

Inata mpUEMHHKA COCTOMT U3 JIMHHH 33CPXKKH 25 HC M IPHEMHNKA. Kaxas 1iata nepeaer
cirsan HM no 18 wanpaenennaM. B kakaoM CTaTHBE CTaHHHH HMeeTcs 1o Tpu wiathl RHC ot
Kkaknoro pacnipesenenus. Ha nnate RHC nponcxoaut npeoGpasopanue u3 JuddepeHUHATbHOTO
B OHOTIOMAPHEIH CHTHAT.

MaxopuTapHas jorska LM COCTONT M3 MaXOPHTAPHOTO BJIEMEHTa M yCTPOHCTBA BOCCTA-
Hopneruss HC u HS. Cxembl LM 0GpaGaThiBaior TpH BXOAIMMX cHrRana HM W, ecaw xoTa 6ol
B3 H3 HHX COBMALAIOT, 3TO COOTBETCTBYET XOPOMeMy obMeMy cHrHARY. CHTHANE CUHTANOTCH
COBNAJAIOLIMMH, ECIM PACXOKACHHE MEXIY HHMH HA BXOJle MAXKOPHTAPHOIO 3eMenTa He 60-
nee 13 He.

9.4. {lporpammHoe oBecnevenue

Tporpammuoe obecrieuerne (ITO) — KOMIUIEKC NPOTPAMM, BHIMIONHASMEX B LIEHTPATBHOM YCT-
poHicTBe ynpaBienna TenedoHHON cTaHUMK Ana obecnevenns ee GyHxunornposarnd. [Iporpan-
Ma BKIHOYAET [TOC/ENOBATENLHOCT: KOMAHA ¥ AaHHbIX. Hasnauenue ITO 3ak11042€TCA B BBITOTHE-
Han GysKuuit 06paGoTKY BRI3OBOB W QYHKUMH yNpasieHus TenedouHol cradusei. O6paboTka
TeneOHHOrO BHI30BA COCTONT B BHIOHEHHI HEKOTOPOTO YHCIIA TIOCHEAOBATENLHOCTE KOMAHT #
JAHHBIX. B ONHH MOMEHT BpEeMEHH MOKET BBIIONHATECA TONBKO OJHA KOMaHAa. ONHAKO mpH Ha-
rpyske 10000 3pn 3a 1 ¢ OBM nomxua o6pabaTeiBate NpuMepro 80 Brzosok. HeoGxomumocts
pacnpeae/ieHHA MAUMHEOrO BPEMEHH MEXTY 00paboTKaMu, OFpaHMMEeHHE JUIHH [OCTeIoBATeN-
HocTelt onepauyil TPHBEIH K MOHATHIO «MPEBBLINCHHE PEANLHOTO speMeHH». CHCTeMa yNipaBite-
HUSL, «MPHOBEHHO» COOMpatoNas HEGOPMALIMIO, XAPAKTEPH3YIOLIYIO 3aMEUCHHEIE ABNeHUs, 00pa-
GaThiBAIONIAN HX W AAIOIIAS OTBET B MaclTale BPEMEHH AHHOTO ABNEHHA, NPEACTABIsAET oGOl
cucTeMbl 06paGoTKH B peaTbHOM BpeMeHs. CHCTEMa YIPABIEKHA MO 3AITHCAHHBLIM HPOrPAMMAM
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Tesnedounolt cranumeii MT-20/25 npencrasnser co6ok cHCTeMY 06pabOTKY B peanbHOM BPEMEHH.
OHa NpHAMMacT HHGOPMALHIO O PANTHUHEIX TeNedOHHEIX COBRITHAX, 0OpabaTeBaeT ee u BKIIO-
uaeT B ouepens oxHAaHuA. O6paborTka 510l HHQOPMAIHH OCYIIECTBIASTCA [0 ITAlaM, YEPE3 Oll-
penenenybili HHTEpBaN BpeMenH. [10CIeNOBATENEHOCTE KOMAH, BEUIONHASMEIX 663 IpeprBaHHil
BO BPEMEHH, HA3BIBACTCA 3ddayeii. JiBe OCHENOBATENBHEIC 3a/1a4H, NPHHAATESKAWHUE OHOIN 06pa-
60Tke, PasAENAIOTCS HHIEPBAIOM BPEMEHH, B TeueHHe KoToporo OBM sanata npyrumu obpabor-
kamu. Tlepexoa oT ool 06paGoTKH K APYrol Ha3BIBACTCA APEPLIGAHUEM PEATBHOZO BPEMENU.
TakHM 06pasoM, 3a CHET TOTO, UTO BLINONHEHAE KAXIOM (YHKLUHH PasGUTO Ha OTPE3KH BO BpeMe-
HH, HMEETCS BO3MOXKHOCTE BHIITOJIHATE MHOXKECTBO 3a1a4.

Komangel B namsatd 3BM sanucans! B §opme ABoHuHOro koaa. OAHAKO HANMMCATE NPO-
FpaMMy B ABOMYHOM KOJ¢ — JOCTATOHHO CJIOXKHO, MO2TOMY HCIONB3YHOTCA APYrHe A3BIKH Mpo-
rpaMmupoBanisl. Jing chcteMbl MT — aseik Beicokoro ypoers PAPE, nospomsiounii BEpasuts
AJTOPUTM PEUICHHA 33a9H B 32BHCHMOCTH TOJBKO OT €6 XapaKTEPHCTHKH, M A3bIk AcceMOnep
MSE II, no3ponaroimii BEIPasHTe PeLICHNE 3a4a9H B 33BHCHMOCTH TOJIBKO OT €€ XapaKTePHCTHKU
1 0cobeHHOCTel KOHKPETHO Henob3yemoit IBM.

TIO cTaHUHH pa3GHTO HAa HECKONBKO ABTOHOMHBIX >IeMeHTOB. Ecnu nporpaMmuoe obecrieye-
Hue GyNieM pacCMaTPHBAYh KaK OQHO LENOE, T. €. KAK (YHKIHOHATIBHYIO CHCTEMY, TO MIEMEHTHI,
Ha KOTOpHIe OHa NETHTCA, HasoBeM @yHKynonarboimy nodcucmemant (GIIC). Kaxaan u3 ux
AOTKHAD

— 3aBHCETb OT KOHEUHOTO YHC/IA NAPaMETPOB;

- paGo‘raTb €O CBOHMH, Cﬂeu"q)HqHLIMH A7 HEE JAHHBIMH;

— HMETE CBOH COGCTBEHHBIE PaGOUne 30HBI H 30HE! XPAHEHH;

— GBITh «YEPHEIM AMHKOM»> N0 OTHOWEHMIO K Apyrnm OIIC;

— GBIT CBA3AHHBIMH ¢ APYTHMH PIIC TOYHO ONPeeNCHHEIMA HHTephelicaMu.

Tlopo6usie TpeBosasua k PIIC no3BoILET CIPOHTH NMPOrpaMMHOe ofecneyeHne no 6104Ho-
MOJyNIBHOI CTPYKTYpE M NOBHILAET HaaeskHocThk 10,

CnepoBaTebHO, NPOrPaMMEL OZHOH H TOM e GyHKIHOHATEHOH nprpoL (06paboTka BbI30-
Ba, TeXOGCTyRHBAHHE, SKCITYATALMA H T.A.), HO 3aBHCSALUME OT PA3MHYHKIX [APAMETPOR H pabo-
TallMe ¢ PasiUYHEIMA AaHHBIMH, HaxonaTcs B pazHeX OIIC. Tak, I10 PIIC cocToHT U3 npo-
rpaMM H faHHEIX (puc, 9.11),

Bxoa
cob6ITUA .
— SN
Ouepens PaanennTens
ONMAAHNA 3aaav

BoixoR
coBbitva

Igor 2
Mpor 1 >

Puc. 9.11. CTpykTypa ®MNC
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Pasmuunbie onepaumy, HeoGXoMHMBIE L1 oBecTIeueHH OMHOH TenedoHHOM cTaHIM, pa3du-
BAIOTCA HA HECKONBKO CEMEHCTB, KAKIQE M3 KOTOPHIX 0GBEIMHSET OTepausy ONHON i TOi ke
DYHKEMOHATBHOM TPHPOIEL:

— YCTAHOBIIGHHE COEJHHEHHS MENUTY BHI3BIBAIOLIMM H BBISEIBACMBIM KAHATAMH;

— YOpaBAeHHE MAPUIPYTHIALHEH COCIMHEHI;

- nomaepkanne 11O B GyRKIBIOHANEHOM COCTOAHHM;

- ROGaBJIEHHE HEKOTOPOTO YHCIIA COCAHHHTENbHBIX IHHHH.

Kaxnoe Takoe cemelicTso GyneM HazbiBaTh TepMUHOM «cynepdysxnua». B cucreme MT Bee-
TO MX pazNHHaAlOT CeMb:

~ 06paGoTKa BEI30BOB;

- TexHHYECKOE 06CTyKHBARNE,

— SKCITYaTalys;

- NPOQUIAKTHYECKHI KOHTPO/IE;

- paciuperne;

- HIMEPEHHS;

- YIPAB/ICHHE COCTOAHUEM CHCTEMBL

TakiM 06pasOM, MORATRIO «CYNEPOYHKINA» COOTBETCTBYIOT 331a4M TOGANEHON NPUPOMK, 3 TI0-
HATHIO «YHKIHA» — ONEPALFA, HMEIOIAA CHEIMPUUSCKYIO POlTh, OTHOCAIIYIOCS K TOGHO ONpenie-
JNEHHOMY feFCTBHIO. JUIA BEIMOHEHNA ONEpAIUil MIOGATBHOI IPHPOMIEL, KOTOPEIE COCTARIAIOT CYTIEp-
GYHKUMIO, HEOGXOMUMO 3AITYCTHTS HEKOTOPOE KOIHYeCTBO dyHKuMIA. Pasnenerue nmporpaMm, puHas-
REKAMMX K ogHON cynepbyHiany, B pasmuanbX PIIC npHBOANT K HeOOXOTUMOCTH BBLACHATS B CY-
nephyYHKINH COBCTBEHHOTO IEHTPA MPHHATIA PEIICHHI, CIOCOGHOTO 00ECTISUHTH KOOPAHHALIHIO TIPO-
tecea 06paGoTikn. DTOT YNpasAMONMi HEHTP 0GeCTICUHBACTCA CICUHANEHEIMH POTPAMMAMH, KOTO-
puie obpasyror ®IIC-koopaunarop. MMeerca onna GIIC-KoOpAMHATOP Ha KAKAYIO CYNepdhyHKINIO.
TporpaMMBbl KOOPAMHATOPA IO BO3MOKHOCTH HE 3aBHCHMBI OT H3MCHEHHSA TEXHONOTHIA.

9.5. Mpouecc yCTaHOBMEHUA BHYTPUCTAHUMOHHOIO COeANHEHUSt

ITpuem BhI30Ba OT AG0HEHTA

Mps craTuy abotenToM MikpoTeneoHHON TPYOKN WIMEHAETCs cocToAHue Lutelida aGouenT-
KO JIMBHM, KOTOpoe 06HAPYUBACT CKaHEP KORILEHTPATOpa, ONPAIUMBAS MOQUEPENHO COCTOAHHE
763 aGoneHTCKHX KOMIUIEKTOB, BHOUeHHBIX B URA. CkaHep ocTaHAR/IHBaeTCA M 4epes 16 mMc
BHOBD OTIPAIIIBACT SaHATHIT aGOWEHTCKMM KOMIUIeKT. ECIH NPH NOBTOPHOM CKAHHPOBAHMH NMO-
TBEPAIACTCA UIMEHEHHE COCTOAHHA aBOHEHTCKOro KOMIVIEKTA, TO CKAHEP BBICTABILACT CHrHaN npe-
phisanuA B Mukponpoueccop URA. TTocneanuii onpeneaser IMHEHHMA HOMEp BBISBIBAEMOTo a60-
HEHTa, Kakoe COGBITHE TPOMIOILNO (3AMEIKAHHE MU pasMBIKaHHe nulefida), MOC/E Yero BHOBb OCY-
wectensercs ckaunposanne. URA priGupaer crobonryio MKM-nunio, BpeMeHHOH KaHAT U OT-
npanfeT cOOGLIEHHE CHIHANK3AIMER «ceMadop» B SVV, B KOTOPOM COAEPIKATCA: THI COBLITUS
(cuatne Tpy6Ku), NunelHbH HoMep aGOHEHTCKOTO koMunekTa, HoMep MKM-nvuny u HoMep 3aHK-
MaeMoro BPeMEHHOro HHTepeana B Heil. B mamari SVV npuniMacMoe coOBLICHHE HAKAIUIMBAETCA,
CHTHAIIEP IPOBEPAET €N NPABHABHOCTH U LENOCTHOCTS o kony XemmuHra, MoarepxaeHue npa-
BUTBHOTO MPUEME NEPEHACTCA B KOHLEHTPATOP. 3aTeM COOBINeRne TOArOTABINBACTCS A IEPeaa-
i & UCD. Jins 7ol 1enH cooBieHuio npucsanBaeTca RoMep. Tak Kak HHCIO THIOR COOBIUEHMH
KOHEHHO, To o ero Homepy UCD onpenenser Thi coodmenna. Tak, A1 JAHROTO CTy4as cooGie-
Hite GYNET CAeRYIOUIM: ROMEP COOOLICRIS; KO COOMTHS; THHEHNNI HoMEp aGOHEHTCKOrO KOM-
TTeKT4; HOMEP BPEMEHHOTO HHTEPBANA; HOMEDP BHYTPEHHErO TPaKTa cHrHannsauun. B TakoM Buze
coobIuenHe YCTAHABNMBACTCS B OYEPE/Ih OKUIARAS oTBeToR B FAR cHrramnepa SVV,
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UCD neproguteckn ¢ ukioM 40 MC ONPAILHBaeT Bee CHIHAIEP! Ha cTanuMH. Ecni B FAR
OnpalMBaeMoro curaniepa ecth coobuenue, UCD ero cunthisaet. [lo HOMEPY BHYTPEHHETO
TpakTa CHTHaNH3aUMH onpeaensotes somepa MKM-nnuui 1 koHuentparopa. B cootsercremu ¢
JUHEHHEIM HOMepoM afoHeHTa OnpenenseTcs NPOTPAMMHBI HOMEP BEISHIBAIOLIETO aBOHEHTA H
€0 XapakTepPHCTHKH: TenedoH O uuneliHsIM WIH YaCTOTHBIM HaBOpOM, MONB3YeTCA JIH OH Ka-
KM o MPHOPHTETOM HIH A0NOAHHUTEABHBIMH YCIYTaMU, HE OTKIKOUEH JIH Tenel.})on HT.A.

UCD nocnaet noatsepkaeHie BriGopa BpeMeHHOTo HuTepBaiia B URA uepes SVV, nocne yero
8 UCD mauublit BpeMeHHGH KaRAT CuMTACTCA 3ansTeIM. [Toiy|HB noATBepKACHIe, CUrHAep SVV
popmupyeT coobimenue «ceMadop» ana nepefaun B Mikponpoueccop URA, koTopoe cofepsuT
HoMepa aGOHEHTCKOTO KOMIUIEKTa H BpeMEeHHOro HHTepBana. Mukponpoueccop URA npou3soantT
MAaCKHPOBAHHE aGOHEHTCKOTO KOMIUIEKTA, YTOOh! CKAHEp He BBICTABAS MPEPHIBAHUA IPH OMEPes-
Hom cxanupoBatnu. Mapkep URA noggxnoyaet aGOHERTCKYIO JIMHHIO K BLIGPAHHOMY BPEMEHHOMY
nurepeany HKM-mmnu. C 3Toro MOMEHTa COCTosHuS muelida aGOHEHTCKON MANRH KOWTPOMpY-
eTca qepes 16 Bpemenndit untepean (BU) MKM-inHuu cHrHannsalmed «kagan—kaHan».

Cneyrowit 31an — NOCHIIKA CHrHAIa «OTBET CTAHUHM» BhI3EIBafoeMy aGoHenTy. ITpn ue-
TONB30BAHUH TeNe(OHHOro ANNapara ¢ uureHHbM HabopoM HoMepa curHain «OTBET CTAHLHN»
NOCTYTAET OT HCTOYHHKA TOHATBHEIX chrranos VS. UCD 3a cuer ofpatieHns K aMaTH onpese-
nseT cBoGOAHEN B A NOAKMOUeHHS THHEK BhIspIBalowiero abonenTa K VS. PPM no komanne
13 UCD ocyuwecTseT NoAKMoUeHue VS K BpeMEHHOMY KaHaNy, 3aKpEIICHHOMY 3 aGOHEHTOM
B URA. [pu HCNIONb30BAHHH annapaTa ¢ acTOTHBIM HAGOPOM HOMepa cHIHam «OTBET CTaHIHU»
NOCTYNAET HEMOCPeNcTBeHHO W3 curxainepa SMF u nepeaaetca no peyeBoMy KaHany, 3aKkpenl-
JICHHOMY 3a BBI3BIBAIOILIHM aGoHeHTOM.

Tpxem HOMeEPA BEI3BIBAEMOro a6oHEATA

Mpu ucrione30BaHmY TenehpOHHOro annapara ¢ uUIelidHAIM HoMepoHabupaTeneM npH HaGope
HOMEpa M3MEHSETCA COCTOAHME lLTeiha aBOHEHTCKOM NIMHIK, KOTOpoe onpeaensercs SVV. Tipu
NONMy4eHHH NIEPBOTO MMITyIbca SVV coobmaet o6 srom B UCD, maronieli koMaHLy ycTpoicTBy
MAapKUPOBKH KOMMYTaUHOHHOro mons PPM Ha OTKIi0UeHHH VS 0T PeucBOro KaHaNA BbI3bIBAIO~
1iero aboReHTa,

IlpH HcnoTb30BaHIH TeTePOHROTO AMMAPATa ¢ YACTOTHBIM HAGOPOM HOMEPa HMITYNbCHI NEpe-
[AIOTCA B BUAS KOMGHHALMIT MEOTOYACTOTHOIO KOIA [0 PasTOBOPHOMY KaHaily B curHamnep SMF,
3aTeM Hudopmanua o6 srom noctynaet B UCD. ITocne npuema 2-3 uudp Homepa UCD ux aHa-
NM3UPYET JUIS YCTAHOBNCHHA BUIIA COSIUNEHNA (BHYTPHCTAHUNOHNOE, HCXOASIMEE).

YeTanosNeRue COeNHHEHHA MEXAY A00HEHTAMHE

B cnyyae BHYTPUCTAHUMOHHOTO COSAMHEHUA Nocse NpueMa BeeX undp somepa UCD onpene-
naeT I'lpOl'paMMHlalﬁ HOMeEp BBI3BIBAEMOIO aboHEHTa U €T0 JaHHbIC, Heoﬁxmmmue AT YCTaHOBJIE-
HHA COSOHHEHUA: THN 'l‘e!leq)OHHOl‘O annapara, K KakoMy aGOHeHTCI(OMy KOHLEHTPATOpy OH OTHO-
CHTCA M KaxoMy aGOHEHTCKOMY KOMILIEKTY B KOHIleHTpaTope cooreercrayer. UCD uepes curxan-
nep SVV ornpasnser coobuueHne cHrHanu3ammel «cemadop» k Tomy URA, Kyfa BIIIOYeHa THHHS
BEI3BIBAEMOTO aboHenTa. B coODMIeH 1 CHFHANM3AINH «ceMadop» COASPIKHTCI KOMaHAA IPOBEPKH
COCTOAHMA KOMIUIEKTA BRI3HIBAEMOTO afoHeHTa. Mukporpoueccop URA nepemaer 8 UCD pesyis-
Tar nposepkn. Ecin BeisbiBaeMblii aGoHeHT cBoGoaeH, UCD NOTHYECKH 3aHMMAeT MHTEpBAT U
WKM-nHHHIO KOHUEHTPATOPa, KyAa BITIOUEHA THHEA BbI3hiBacMOro aGonenta. Mrdopmaius o co-
crostann MKM-nuHuii H BpeMeHHEIX HHTepBanoB 3amicana B pawita UCD.

B mukponpoueccop URA nepenaercs coofmenne curuannsausueii «cemadop», cogepxaiee
nnueiinpiii HoMep Be3BIBaeMore aGonenTa n Homep BH. Mapkep URA ocywectaiser noaxode-
uHy aGOHEHTCKOM MHHMH K PasToBOpHOMY kaHally. YcTpoiicTeo ynpasinenus UCD nocsuiaer co-
obwenne B SVV na nepenavy koMannsl «Ilockuika BEI30Ba» B URA. B aGoREHTCKOM KOHUEHTpa-
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Tope URA cpaBaThIBacT pese A, KOHTAKTAMH KOTOPOTO MOIK/HOYAETCS K aGOHEHTCKOM JIMHUU Hc-
TOYHHK MHAYKTOPHOTO BBI3EHIBHOTO CHTHAJIA ¢ 4acTOTOH f = 25 . Onnospemenno UCD nepenaet
koMaay B PPM na moawmouenne VS K IMHUH BBI3BIBAIOMEro aGoHEHTa JiA NOJAuK CHIHAIA
«KOHTPOB NOCBLIIKY BEI30BA» .

OtpeT AGOHENTA H PAITOBOP

Tlpu oTBETE BHI3BIBAEMOro aGOHEHTA M3MEHSETCA COCTOAHHe uutelida aGoHeHTCKOM AHHUM,
KoTopoe onpeAesseT curHantep SVV, kontpomupyomuit 16 BU UKM-nunmii, 1 nepenaet coof-
wenue 8 UCD. Hocnenusa aaer komanay PPM na oTkmouenne VS OT THHUN BBI3EIBAIOMEro aGo-
Henta (cHATHE curHana «KoHTponk noceliku BeisoBa» (KIIB)) i 0HOBpEMEHHO HA OTKIIOUCHHE
«[locsinka Be13oBa» B URA, Kyfa BKIIOYEHA JHHUA Bhi3biBaeMoro abonenta. Janee PPM no xo-
mange UCD KOMMYTHpPYeT pasroBOpHEIE KaBankl aGoueHToB. [TuTanne MHKpodoHOR TeneoHHBIX
NIapaToB OCYIECTBIACTCA M3 CXeM aGOHCHTCKHX KOMILIEKTOB COOTBETCTBEHHO BEISHIBAIOIIETO H
BEI3HIBAEMOTO aGOHEHTOB.

Otboii H pazbennHenne

Orfoit co cToponbl BesbIBaOWEro afoHeHTa onpeneiser SVV no cocrossmio werda,
CKOMMYTHPOBAHHOTO ¢ OTIPEAENSHHBIM LM(BPOBEIM PasroBOpHHM KanatoM UKM-nnuuH, U nepe-
naer coofeHHe o6 IToM B ycTpoHcTBO ynpasinenua UCD. IMocnemusa cHrHaamsaumeit «ceMa-
dop» nepenaer B URA xomaHZy Ha OTKJIFOYEHHE pasroBOpHOTro xanaia MKM-nHHuH 0T aGOHEHT-
kot muamH. Oanorpemenno 8 PPM mepegaeTcs KOMaHAA Ha noAKAOYeHHe VS K BpeMeHHOMY
KAHALy, COOTBETCTBYIOWIEMY TOHATBHOMY CHYHATY «3auaTo». BLIseBacMbill aGoHEHT KnaeT
TpyGKy, currannep SVV nepeaaet coodmensne B UCD, koTOpas faeT KOMAHIY Ha PashefHHERHE
3URA, oTknro4enne VS 1 HapYILCHHe COSAMHEHNA B KOMMYTALHONHOM TONe CTAHLHMH.

O160it cO CTOPOKE! BBI3BIBAEMOrO aGOHEHTA MPOHCXOIHT AHANOTHYHO PACCMOTPEHHOMY BhI~
we 07600 CO CTOPOHBI BEISBIBAIOIIETO a0OHEHTA.

9.6. KoHCTPYKTHB CUCTEOMbI

Bee 060pynoBaHHe CTAHLHM Pa3MEHIACTCA Ha CTATHBAX BICOTOM 2,08, mmpmuol 0,9, rnyGuna
0,45 M. Harpyska Ha mon cocTapaset 300 kr/ke.M. CTaTUB COCTOMT U3 CeMH ypobHell. Kasugriii
QCHAIIACTCHA MEUATHHIMH IVIATAMH M YCTPORCTBAMH MONCOEIMHEHNA 1A MOHTAXHEIX Kabeneii. 3a-
HUMaeMas TVIOIAAb CTAHLMH €MKOCTBIO 10 ThiC. HOMEPOB cocTaBnseT 150 KkB. M.

Tpu paspabotke Miana pasmeuieRna obopysoBania MT-20/25 HeoGXOTHMO yHHTHIBATE Clie-

fytome GakTope:

- [NaBHBIIT IPOXOA JO/DKeH ObITh OPTAHM30BaH CO CTOPOHSI PACHOIOKESHHA MKahoB pacnpe-
NENEHUs SHEPTHH;

- IIMpHHA MIABHOTO MPOX0AA JOMKHA GhiTh He MeHee 1200, GokoBoro — He Menee 1000 Mm;

= HYHCNO CTATUBOB B PANY HE MOKET BrTH Goree JeCATH H3-33 OrPAHUYCHHOIO YHCTIAa aBTOMA-
ToB (40 10 wT.) B MTaX psAAoBOH 3awuTs! (LLIP3);

— PacnoyIOKEHUE CTATUBOB B PAA — OJHOCTOPOHHEE;

- i0ar PACTIONOKEHNS PAROB — 1500 MM;

- yBK, €CJIM OH HE pacneiaracTcs B OTACIBHOM NOMEILEHHH, AC/DKECH PACHONAaraTeCa B nep-
BOM pAAY;

- pan YBK aomxked GhITh 10 BOIMOKHBOCTH NPHGIHIKEH K TeNeTalnHOMH;

- nomkHa OsITh cOGMIONEHA HOCIEIOBATENbHAA YCTAHOBKA, 110 BOIMOXHOCTH §e3 cMeulnBa-
HUA PALOB KOMMYTAUMOHHOTO ofopyaoBauss, oGopynosanus KCJI n oGopynoBanus aGo-
HEHTCKOTO KOHUEHTPATOpa;

~ pAfb a0OHEHTCKOr0 KOHLIEHTPATOPA A0SKHBI OBITH 10 BO3MOMKHOCTH NPHGNIKEHBI K KPOCCY.

} #1693
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UNPPOBAA CUCTEMA KOMMYTALIMN NEAX61X

10.1. TexHnyeckue xapakrepucTuku

Hudposas xommyTaunonsas cucrema NEAX61Z dupmbi NEC (SINOHHA) HMEET apXHTEKTYpY MO~
ZYNBHOTO THIIA U COCTOHT H3 (YHKIMOHATBHBIX CheMHBIX MOMLyNteH, KAKOBBIMH AB/IAIOTCH CTAHAAPT-
HBIC MOJY/TM aNNApaTHHIX CPEACTB M CTAHNAPTHBRIX MHTepdelicoB. [T03TOMY BEIGOPOM pamMuHBIX
KOMOUHALMI YCTAHARTABAEMBIX MOMYIICH MOXKHO 0GECIICUHTD SKOHOMHYHYIO KOH(HIYPALIMIO CHOTE-
MBI A1 TOMYYeHNs J1oG0it eMKOCTH, cOOTBETCTBYIOWEH cripocy. DyHKIHOHANBHEIE MOTYIH TakKe
OCHAWIAKOTCA TIPOTPaMMHBIM ObecredeHueM. T103TOMy CHCTeMa YHMBEPCANBHA HE TOABLKO B HACTH
BhinonHenns GyHKIMit 061X KOMMYTAUMOHHEIX CTAHIMIL (MECTHOH, MEXAYTOPONHOH, KOMMYTALIH-
OHHON CTAHUMM MOGHIBHOH CBS3H, CHCTEMEI IEPCOBATBLHON TeneOHHO! PAAHOCEAZH U p.), HO H B
OTHOWeEHHH GBICTPOro BBOMA B ASHCTBHE HOBHIX BHAOB OOCITYXXHBAHWA 110 MePe UX NMOSBIeHNA. Ba-
PHaHTHL nphMeHenns cieTembl NEAX61Z npusenent Ha puc. 10.1.

Cems
 KoMMyTaLMeR
Kananos

Ha exnyHaponreii
KOMMYTALMOHHLM yaen
Apyrok ceTn -

Cems.
oBueranansHoi
curanwsaltn

Puc. 10.1. BOSMOXHbIE BapUaHTL NPUMEHeHNs cucTembl NEAX61S:

INTS — mexayHapoaHbih yaen TLS —wmectHan/mexayropognan ATC

LS — wmecTHan ATC RLU —BbIHOGC ¢ 3aMbIKaHHEM BHYTPeHHero Tpadmka

TS — mexayropognas ATC ELU —BbIHOC 6e3 3aMbikaHus BHYTpeHHere Tpadmka
BTS — 6a30Bas cTauus ceTV coToBOM cBA3M  MSC — KOMMYTALMOHHAR GTAHUWS MOBUNEHON CBASH
PABX — yupexaeHeckas ATC PHS —cuCTeMa NepcoHanbHON paancTenedoHHON Casau

OMC -— UEHTP TEXHWECKON IKCNyaTauMM STP — TPaHaUTHLIN MYHKT CHIHANM3aUNKH
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Tlocneassa Bepena cucreMsl — NEAX61Z — mpe/icTaBnseT coG0i MOILHYIO CHCTEMY KOMMY-
TalMH, Npeaarauyr Bonblioe pazHooﬁpame TEXHHYECKHX pel.ueﬂuﬁ, PEANH30BAHHBIX B Heil.
3nax I BeIGpan B KauecTBe CHMBOJA CTAHUMH HE CITY4afiHO, B HEM BOIVIOMIEHA KOHUemuus AT(
I — «CYMMUPOBaHHE» — B JAHHOM CIIy4a¢ CHMBOI OGBEMHEHHSA B ONHOH KOMMYTAUNOHHOH CHC-
TEME anNapaTHbIX M GPOrPaMMHBIX CPEACTB UK KOMMYTAlUMH H NepeaayH modoro Buaa uudopma-
MH — peuH, TAHHBIX, H300paxeHns. PykoBoacTByacs ToH KoHuenuued, paspaborunkn «CHrMb
€03447M MYIBTHMEAHITHYIO CTAHIHIO, CIIOCOGHYI0 06pabaTiBaTh GONbLIHE 0GBEMbI JaHHBIX, D00~
coBoil # BU3YaIIbHOMN HHGOPMALMH, PEATI3OBAR P OPHTHHANBHEIX, TEXHONOTHYECKHX PELIeHHi.

CHpoeKTHPOBAHHAA ¢ HCMIOJIB30OBAHHEM COBPEMCHHBIX TEXHOMOTHH CBS3H H 0GpaboTKH HH-
dopmanuu NEAX61Z. no3BoNAeT peann3oBaTh CICAYOMUE IPHKNAAHBIE CIYKOb1 H yCIyTH:

— OpraHH3aLuA OOBIMHOM (Y3KONONOCHOH) TenehoHHOM CBAZM;

— HHTETIACKTYANbHEIC MPHIIOKEHUA;

— MEPCORaNsHAT H PAHOTENeHOHHAS CBA3E;

- MyJIbTHMe)]HﬁHble TIPHNOKEHHA.

B CTaHIMIO MOFYT GRITH BKIIOUEHE! ABOHEHTCKHE THHIK CACYIONIHX THIOB:

— aHaloropas aGOHEHTCKAs JMHHS;

- NMHUA Takco(oHa;

- uudponas aGOHEHTCKaA THHHS 64 KOUT/C;

- Gasosrit noctyn BRI ISDN 144 x6ut/c;

- nmepBuyHRIii noctyn PRI ISDN 2 Méur/ec.

CTB.Hlmﬂ MO3BOAET MOAKTIOHHTS COHHHTENBHBIC THEHA CICAYIOIHX THITOB:

- 2 MGut/c, anexTpuyeckuit uHTepdeiic;

- 8 MGuT/c, onTHueckuii unTepdeiic;

- STM-1, onrruneckuii nHTepdeiic 155 M6ut/c.

Cucrema NEAX61E noaaepHBaeT CHIHATH3ALMIO:

— MHOTOYACTOTHBIR (M) HMIYIBCHEIH YeMTHOK;

- nekanHas (ndporan Bepenn);

— MY GesunrepeanbHblii naket (AOH);

-0KC N7,

-V5.1,V5.2;

- EDSS1;

— cobeTBeHHan (MeXY LEHTPAIBHOH CTAHIHEH ¥ BEIHOCAMH).

B cucreme NEAX61Z npumeHeH HOBHIT BHI pacHpeAeNIeHHOrO YNpPABISHHA — <«ILIaBalo-
upif». CyTh €ro COCTOMT B TOM, YTO HATPY3Ka PACHPENEIIACTC MEKAY NPOLECCOPAMH B 3aBHCH-
MOCTH OT KOMMYTAUHOHHOM €MKOCTH H ycnoBui Tpaduka. ITpH Manoil Harpy3Kke yIpaBICHHE He-
CKONIBKMMH KOMMYTALHOHHBIMH TIOJIAMH MOXKET OCYIIECTBAATE OJHH MPOLECCOp, pé.BHO Kak HpH
Gonpwoli HarpysKe ynpaeneHHE OAHHM KOMMYTAlHOHHBIM NOJICM MOXKET OCYLIECTBAATHCA He-
CKONBKHMH MpolieccopaMi. B 06br4HON KOMMYTALHOHHONH CHCTEME CBA3h MEXIY NPOLECCOPOM
00paboTiki BHI30BOB H KOMMYTALHOHHBIM IIOTIEM OCYIIECTBIACTCH KECTKO», UTO HE OTBEYAET
TpeGosannaM 0GCIYKMBAHAA PE3KO M3MEHSAIOWETocs TpadHKa H BeAeT K HeoGXOOMMOCTH ycTa-
HABIHBATE GOTIONHHTENBHBIE NPOLESCCOPHl H MOAYJIH KOMMYTAlUH NPH PACWIHPEHHH CUCTEMBL.
Thapatowwee YNpaBIeHHE MI03BONACT KOHGHUIYPHPOBaTs cucTeMy HanGonee >hPeKTHBHBIM 1 HI3-
KO3ATPATHEIM CNOCOGOM, HE3aBUCHMO 0T eMkocTH ATC. B KOHEUHOM CueTe, pearu3aLs I1aBako-
WEro yNpaBieHHs [03BOASET JIETKO cOanaHCHpOBaTs TPadHK; KaK CIENCTBHE — HOCTATAETCS CTa-
BHMBHOE GYHKUHOHHPOBAHHE CHCTEMBL.

NEAX61Z npeaocrasinser 6onee 30 sumos IBO, yemyrn CENTREX. B cucreme peanusoBaH
yHHBEpCANbHEI cTHIK V5, a Takke pexnuM goctyna B IP-cetn uepes nurepdeiic 10BaseT. Ilomn-
Mo TeneouHore npumeHenus, craHuns NEAX61E MOXET HCMOMb30BATLCH B KAYSCTBS WIMIO3a

g
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VoIP, ceprepa yaanernnoro cepsepa (RAS). B cHCTeMe MMEETCH BO3SMOKHOCTh OPraHH3AIHH Mi-
HHCOTOBOH cBA3M Ha Gase cuctemp PHS (NEC) wm cucreM cranmapra DECT cTOPOHHHX NPOH3-
soauTenci. B cranuun nveetca nutepdeiic STM-1 ns noaxtouenns obopynosanns SDH s
ATM. Cuctema onepaTHBHO-PO3BICKHMX MeponpuaTiii (COPM) BXOAMT B CTAHAAPTHYIO TOCTAB-
KY KaK HEOTBEMIIEMAA W MHTErPUPOBaKHaN 4acTs. B 1abi. 10.1 npusecHE OCHOBHBE TEXHUYE~
CKHe XapaKTepHCTHKH cicTeMsl NEAX61Z.

Ta6nuua 10.1, TexHUYecKkne XapakTepucTHkM cucTembl NEAXG1Z

XapaKkTepHCTHEH Hapamerpet Suaveuns
Oxonesnas (palionizas) ATC (LS) 700 Thic. AGOHSHTCKHX. Cmﬂm’l u 40 T8IC.
COCMMHMTEIBHEIX JHHNH
MaxCuwams s | Toammwas, yanopas ATC (TS) 130 Thic. masnit
STP (poMEyTOTHEIf MYHKT 100 THIC. CHFHANBHBIX STHRHL
CHTHATM3AUHN) coobmennuti/c/cncTeMa
Tpadik Aa COSAHRNTENBHYIO THHIIO 0,8 3pn/MCC (mpH WITATHOI IKCAIYATAIHK)
Tpathk Aa aGoHCHTCKHA TEPMHHEAT 0,35 Dpi/nukna (MpH WTATHOH IKCIVTyaTaUHH)
Harpyska CyMMapHBIii 0By KHBacMbIA TpadiK | 67 Thic. Ipa
Uyicno nonsiTok Be13osos B YHH
(nukosas nponycknas crocoboers) | & MMM
Vipasnsiomas | lpoueccop RISC
cHCTeMa MaxcimanbHoe KoHHeCTBO Mponeccopos | 48-5
Onepaunonnas cueTeMa UNIX, .Wi"dows }!T' RTOS
TporpaMmHoe {Real Time Operation System)
ofecnevenne Sl3bIKk C
Hetepdetic Tpadeckuii nnrepheiic GUL
2000 OM MaKcHMYM
Conpornenenne (muraroumii MocT: 200 OMx2)
Mapamerpst aGouenTekoro mnelida 1600 O max (RMTA0RIHE MOCT:
Gusreckix
i 400 Omx2) (BKnroYast TeneoHHbII annapar’
Conporupnenne wieiida coen. TuHMH | 6000 Om max
CONpOTHEICHNE HIOMALIH HHHK, 20 xOm min
Jnexrponntanue | HanpsxenneM mocTosSHHOIO ToKa O1-43 n0 -58 B
Hanexrocte Cpok cayxGet 20 net
CHCTEMBI Bpems npoctos Menee 1 4 3a 20 ner
Buemnne TemmepaTyps Or 5°-40°C
YCAOBUA BraxHocTs Ot 20-80%
2600 MM (mpokmazka kaGeseif mox
Tpeboanns YncTan BHICOTa 10 HOTONKA. bammnonom)
K 308HHI0 2800 MM (BepxHs NPOKITAIKA Kabeneit)
CpenHsas Harpyska Ha BEPEKpLITHE 350 Kkr/kB.M
Konmnyectso aunmit Ha miary 1 nMEHA Ha MNaTY MMHEHHORO KOMINCKTS
KonuyecTso THIOB mrat 50
Komnaktocts | (Bkmoas N-ISDN)
 OKOHOMHHHOCTS | JHepronoTpebieHHe 7 KB (10 T8I0 AWHME)
Pazmepsl cTaTHE 1800x700x600 vim
L Uuncras mromas na noxy S kmv (10 ToiC. THANH)
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B cucreme NEAX61L MCIONL3YIOTCA YETHIPE BUAA BRIBOCHEIX KOWLEHTPATOPOS, OTHRYAI-
WHXCA EMKOCTBIO, CI0COG0OM PaGoTE! ¢ BHYTPEHHHM TPaMKOM M BUAOM HMHTepdefica (Tabn. 10.2).
BLIHOCHEIC KOHLIGHTPATOPE! HORKIIOYAKOTES K HEHTPANBHON CTAKIW Mo HuTepdeiicy V5.

Tatnuua 10.2. XapakTepucTHKN BEIHOCHLIX KOHLeHTPaTOpoB NEAX61Z

THN BBEIHOCROTO RLU ELU ELU - ELU 500

KOHUEHTPATOpa (xouTelinep) | (kaOHHETHHIIT)
Obpabora sryTpen- C 3ambIkanHeM Bea 3aMbIKaHuA
Bero Tpadika
Komuuectso cTaTiBoB 1 2 1 1 2 2 1

1510 | 3310 230 230 470 710 | 500 ananoroeslx | 64xDSL
EnxocTe
DrekTpHyecKHil DeKTPHYCCKHIA, ONTHYECKHIT

KonuyecTeo nntep-
{eticon 2 M6sric 6] 1 4 4 8 8 8
BrnpamnTe Bueuiaue Berpoetble | BetpoeHusie BetpoeHnbie
Barapent Brewnne BerpoeHnble Berpoennbie Bcetpoenueie
Kpoce Bhewmuii BetpoeHnbrit Beutiuit BrewmHuit

Cucrema NEAXG1E ceprudunimposatia 8 Poccnu kax:

— roposckas onopHas craxims (OTIC);

- y3en nexommumx coobmenuii (YUC);

~ y3en BXOAswHx coobmennii (YBC);

— y3en ucxoaamux/xonamnx coobmenuii (YUBC);

— KOMOWHHPOBAHHAs ONOPHO-TpaH3HTHas cTaHums (OIITC);
— TPaH3MTHBIA MyHKT cHrHanusaimy (STP).

10.2. CTpykrypa cucrembl

Ocnosoit cTpyxkTypsl NEAX61ZT citykat GHCTpoaeHCTRYOIEE YCTPOHCTBO KOMMYTalHH coodIe-
BHii (ATM Hub), npuinafseie MOIY/IM H YAPaBASiOUIHe MOLY/IH. DTH KOMNOHEHTH 06pazyioT
exunyto matdopmy NEAX61Z (prc. 10.2). Hockomsky ATM Hub ABisteTes acCHHXPOHHBIM YCT-
poiCTBOM, K 3TO# IUTaT(OPME MOTYT GBITH MOMKIMIOYEHH MPHKIANHEIE MOAYNH, paboTarommue ¢
Pa3HBIMH CKOPOCTAMH.

NpHknagHsie Mopynu

BN LN

Puc. 10.2. ApxutekTypa cucTembs NEAXS1Z
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Cranuua NEAX61Z BKmouaeT YeThIpe NOACHCTEMBI (TPUKTIAAHAS, KOMMYTALIMOHHAS, TIPOLEC-
COpHas ¥ MOACKHCTEMA KCIUTYATANAH) M BRICOKOCKOPOCTHOE KOMMYTALMONHOS yerpoiicTo (ATM
Hub), obecneunparomniee cBA35 MY NPOTIECCOPAMH H KOMMYTAIIHOHHOH MofckcTeMaMh (puc. 10.3).

ASonenT:

aHanorossRISDN/XDSL

MCC- €1, STM1

oL

E1, 8 Mburic ommha,, ¥ 5.2 i
|

SDH-ceto: STM1

OKC NeT: E1

Opuxnaguan
noncucTema

TN (E1)

ATMHUB

L winaows 5]
werepcpenc  fLd
GUI (o Bose PC)_T1

Puc. 10.3. CTpykTypHas cxema cuctemel NEAX61Z:

LM — nuHeRnblii mogyns SHM — moayni 0GpaboTkM CHIHanUaauum
HUB — BCTpoesmbii ATM-koMMyTaTop DTIC — KoMTpOnsep uHTepdbeica ubpOBOi fepeaqm
SHM — mogynb 06paloTku cUTHanuaauum TSW — BpemeHHan CTyNeHb KOMMyTaLuvuu
CLP — npoueccop obpaBoTku BLII0BOE SSW — NPOCTPAHCTBEHHAR CTYNIEH KOMMYTaLMK
DTIM — Moaynk uHTeptherica undpoRoi IMAT — TepMUHan TexofcnyXuaaHus

nepepayn 1 AAMUHUCTPUPOBaHNA
OMP — npoueccop akcnnyaTauun v texobenyki-  IVIM - — 6ok nogkniovenvs k IP-ceTn

BaHWA STIM — 6nok nogkrtoyeHns k cetd SDH
OTIM — Mopyfnb wTeptheica onTMYeckoh IATM — 6nok noakio4eHus K cetm ATM

fepeaadn TSC — KOHTPOAIIEP BPEMEHHOM CTYNGH! KOMMYTALM
CSP — npoueccop 0BLero kaHana curHanuaaumn  SSC — KOHTPONNep NPOCTPaHCTBEHHON CTYNEHH
LOC — MecTHBIN KoHTORNED KOMMyTaLW
RMP — npoueccop ynpapnerua pecypcamn MCC — ueHTP ynpasneHus cBA3bio
DLTC — koHTponnep undipoeo nepeaaun DAT — crpummep

Ilpuknadnan nodcucmema BKIIOFACT pasNHIHbIE HHTepdelichl, ofecneunBaomie CoeaHHe-

nue NEAX61Y ¢ sremnumM 05opyaoBaHueM (IpyTHE KOMMYTAUMOHHEIC CTAKIWY, CUCYEMH R0~
Tyna, okoHeuHoe obopynosanue, ceti IP u ATM).

Kommymanyuonnan nodcucmema NpeACTaBNseT cofoll KOMMYTAUHOHHOE MONE C BPEMEHHEIM
pasaenenueM M COCTOHT u3 BpeMeHHBIX (TSW) u npocTpaHcTBeHHBIX (SSW) KOMMYTAIHOHHBIX
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YCTPOHCTB B pariiuHO# KOMOHHAIMY. YIpaBIcHHe KOMMYTALHOHHEIM YCTPOHCTBOM OCYWIECTE-
NAETCA NPy oMot koHTposnepoB TSC u SSC cooTBETCTREHHO.

Hpoyeccopras nodcucmema CORPKHT NPOUECCOPE! HETHPEX JOTHUECKUX THIOB:

CLP — npoueccop 00paGoTkn BH3OBOE;

CSP — nponeccop 06I1era KaHana CHrHANHIANEY;

OMP — npoueccop 3KCTIyaTankn | Texo0CnyKHBa NS,

RMP — npouieccop ynpaBneHHs pecypeamu.

Oy3yHecKH, TPOLIECCOPHA CHETEMA MOYKET BRITIOUATH 0T 1 10 48 nporeccopos. B cayuae ogxo-
POUECCOPHOI CHCTEMBI (PYHKLMH BCEX YETBIPEX JJOTHHECKHX THIIOB BRINOHACT OMUH POLECCOP.

Tlodcucmesa sxcunyamayuy O&M BKITIoYaeT paGoYHE TEPMHHATB! M1 OGECIICHeHNS TEKy-
el HKCITYATALHM CHCTEMEI, KOHTPOIIS H TEXHWUECKOro 06CHyKuBaNs, 0G0PYA0BAHHE TECTHPO-
BaHNA THHHI, YCTPOHCTBA BBOAR/BHIBOAA, HAKOMHTENN HA JKECTKHX JHCKAX, MATHHTHOI JIeHTe B
crpummepsl (DAT).

10.3. AnnaparHoe o6ecneveHue
10.3.1. Mipuknagxan nogcucrema

Tlpuknaguag nofcucreMa obbeAHHACT pasanuHbie untepdelicn ana coemmennns NEAX61E ¢
BHCWIHWM OGOPYNOBRHHEM (APYTHE KOMMYTAIMOHHBIC CTAHIMH, CHCTEMBI NOCTYNA, OKOHEYHOE
ofopyaoBanue, ceti IP 1 ATM). B NEAX61Z Hcnonb3oBaisl CIeOyOLHE MOLY/TH.

1. LM: Juneiineti 300yns — ofecniednBaeT paGoTy KaxK aHANOTOBLIX NHHWEH, TaK ¥ AMHUMN
ISDN BRI, MakcUMa/IbHAs €MKOCTb JHHeliHoro Moayna 128 nunmit. B cratuse pasmemaerca o
16 Monyneit 2048 aGOHEHTOR Ha CTATHB.

2. DHM: Modyme abpabomxu kanana cuznanusayuu D — pemonseT dynxunn LAPD ypos-
1A 2 114 abonenTos ISDN.

3. DTIM: Moodyse unmepgetica yugpogoii nepedayu — NOLAEPHHBAET 32 NUPPOBEIC TUHUK,
TOAKNIOYEHHBIE K APYrUM CTaRIMAM, B GopMupyeT HuTepdeiic ¢ nepeauneM gocrynom ISDN.

4. STIM: Modyne unmepipeiica SDH — pasmewtacres 20 12 ontnueckux SDH nunuif ¢ un-
Tepdericom STM1 (155 MGut/c) B pacuere Ha OSUH MORYIIb,

5. OTIM: Modym» unmepgpetica onmuneckoil nepedayy ~— TOAAEPKUBAET A0 16 ONMTHUECKUX
TuAKA (8 MOuT/C), MCoNb3yeMBIX A/ NOJK/IIOUSHHA BBIHOCOB,

6. SHM: Mooym» ofpatomxu cuzhanuzayuu — oOeCiIestiBacT NOEASPKKY 32 KaHANOB CHIHA-
nnzaunn OKC Ne 7.

7. BLM: Lupoxononrocusiti abornenmexuti odyas (Gaxtiuecku Mynstaniexcop DSLAM) —
nomaepxnsaet 256 ADSL.

8. IVIM: Bempoennviii winoz IP-meneponuu, Moaynb NakeTHOH nepenayn peun yepes IP —
VolP — nomnepxuBact 480 coepuHennii.

9. IATM: Bempoennutii cepeep yoanewnozo docmyna 8 Humepnem (RAS) — nognepiusaer
480 (1920 — IATF) HnrepHeT-cOeIMHEHHI.

Bce MOAYHM NPHKIATHON NOJICACTEME YIPABISIOTCA COOTBETCTBYIOMILM KOHTPOMICPAMH ¥
MOCTIOYAIOTCS K KOMMYTALHOHHOMY IOIIIO Yepe3 CTAHAAPTHEIC BHY TPHCTAHIHOHHEE HHTEphEii-
B, Tak HasbiBaembte k-highway (KHW),

Monyae abonenTeknx munni LM. Cocrout n3 abonenmciux xomnrexmos (LC) s xonmpo-
aepa modyas (LMC). ViMerotes aGoHeHTCKHE KOMINIEKTI ABYX THHOB — KommuiekT LC, k KoTopo-
MY NOAKAIOYAIOTCA aHanorosele aboHeHTbl, W KoMiuekT DSLC (kommext undiposoit AJl), ne-
nonb3yemsiii s oScnyxupanna abonentos ISDN,

Kommnekr AJI 06Hapy)KHBACT BbI30BBI, HHUIHUPYEMbIe 200HEHTAMH, 00ECICUMBAET MOCHLIKY
BHI3LIBHBIX CHIHATIOB H BLINOAHAST UAQPO-aHATOroBOe MPEoGPAIOBALUE PEUEBLIX CHTHANOB,
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LMC ynpaBnsieT KOMIUICKTaMH B COOTRETCTBHH C YNPABASIOWHMH CHTHATAMH JOKAMLHOTO
kontponepa LOC. Kpome 1oro, on ynnotaser curuaner LGUP ana nonyuenna ¢opmara PHW u
pasyuioTHseT curaanst PGW naa nonyuennu LGDOWN. LOC ynpasnset paGoToll KOMNNEKTOB,
Haxonsumxes 8 LM, no komangam us CCMP; cozepxur npe muarst LAPDC (ogna u3 HuX e~
NOJIB3YETCA B Ka4eCTBE DE3EPBHOH), PACCUHTAHHBIEC HA PEaH3aLHIO BTOPOFO YPOBHA KaHana D
ana 128 abonentos ISDN. Ecni 8 ciicteme comepxutes Gonee 128 abowenros ISDN, To s pea-
TU3auMH POTOKOIA BTOPOro yporHA D-KaHana HCMoAb3yeTcs Mofyls kaHana D (DHM), non-

wouaemerit k LOC.

Ha puc. 10.4 npencrasnesa crpykrypHas cxema LM u noaxmouenne k LOC,

-

™

Avanoroskii TA

M
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LGOOWN

|2 MG /c}

&
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1SON
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me
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Tectoewh agarmep

2 Mo /cf

(TSTADP) 8 LOC

&

150N

'

DSLe

isoN

osLe

Me

PHW

KHWO

KHWT

CropacTs wwne PHW -32 MGTIc (512 KU)

Komnaexr abouentekol nmunn (LC) BrnontseT cnenyoume GyAKUMH:

| I—

DHM

|

Puc. 10.4. CTpykTypHas cxema moayns LM:
DSLC — komnnekT undposoit All

8 noacucremy
KOMMYTaL

— N0faya MEKTPONUTAHHA B aGOHEHTCKHE YCTPONCTBA, 3alllUTa KOMILIEKTA OT BO3IMOKHBIX

BHICOKOBOJILTHEIX HABOZOK H3BHE;

— 110424 BBI3BIBHOTO CHrHANMA B a00HEHTCKHE TeNe(OHHBIC allNapaTsl;
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— KOHTPOJIb COCTOAHUA aBOHEHTCKUX OKOH‘laHHﬁ;

— aHanoro-nudpoBoe Npeodpas’oBaHiie PeUEBHIX CUTHANOB aGoHEHTOB U dyHKumn Aude-
PEHIUMANBHON cHCTEMBI (TpeofpasoBarue IBYXIPOBOAHOH CXEMEI BKTIOUEHNUS B YETHIPEX-
APOBOLHYIO);

— COnpKEHne ¢ TeCTOBRIM 0GOPYAOBAHMEM;

— BHGOP THNA CHCTEMbl CHIHATH3AIH TI0 aBOHEHTCKOMN JIHHWH, BXOJHOTO HMINENAHCa, THIA
Banancroro xouTypa (BNW) i 3akona xonuposanus HKM naa kommnexra AJl ocyrecTs-
NASTCA N0/ YNPABACHHEM NPOUECCOPHOT TOACHCTEMBI.

Kosnaerm yugpposoii AJI (DSLC) BeinonHAeT 1 obecneunsaet:

— GyHKIHH OKOHEYHOTO KOMILIEKTA (AMREHHOro OKOHYAHHA) AN OAHON UHPOBOIT AGOHEHT-
ckolf AUHIY (AMHKH JOCTYNA Ha 6a30BOH CKOPOCTH);

- npeoGpasoBaie ABYXIPOBOIHON CXEMBI BITIOYEHHSA B UETBIDEXIPOBONRYIO C HCMOMb30Ba~
HHEM CPENCTB 2XOMOJABACHNA;

- conpsikenue ¢ kananom C;

— 32U[HTA KAHATIOB OT BO3MOMHAIX BEICOKOBOABTHBIX HABOAOK H3IBHE;

~ CONPSHKEHHE C TECTORBIM 00OPYOBAHHEM.

Koumpomnep nunetinozo modyss (LMC) obvenunser 16 notoxos cursanoe LGUP, noctymato-
mux w3 xommnexros AJl (LC) B oguu notok curnana PHWUP, nepeckitaemblii B secmubiii Kow-
mpomrep (LOC). Ipu ceasu B obpaTHoM HanpasneHd LMC pasylnoTHAET NOTOK CHIHANOB
PHWDOWN, noctynatoumit n3 LOC, B 16 notoxos cursanop LGDOWN, nepechiaeMbIx B KOM-~
nstextsr AJL Kpome Toro, koutposnep LMC npeofpasyer kananbusit cardgan C2, cogepwauuiics g
notoxax cursasos LGUP n LGDOWN, B xauansuuie carrasss C2 u C3, BROIUMBIC 8 OTOXY CHI~
sanos PHWUP n PHWDOWN, u npeoGpasyer kananbipie chriasini C3, conaepxailiecs B HOTOKE
enrnatioB PHWDOWN, B kanasibHEIE crrdantki C2, BBOANMMEIE B NoToKY cHrHanos LGDOWN.

Komnaexm ucnvimamenvuoii CJ1 paseosoprozo mpaxma (SPT) ucnoms3yercs ans NpoBepkn
BXOASUMX/MEXOAUMAX BHI30BOB Ha PAsTMuHbX WIaTax LC MOCPEnCTBOM TECTOBOrO agamrepa
(TST AOP):

— NPOBEPKA HCXOMALIETO BhI30Ba:

1) nockuika waeidHoro curaana B nposepaemeiit LC ¢ nuieAdHM 3aMyCKoM H 3a3eMIIO-
WIEro CHIHARA B IpoBepseMbril LC ¢ 3aIycKoM METOAOM 3a3¢MIICHHA;
2) nockyika UMIYa6COR HaOopa Homepa (10 nnu 20 nmii/c) B nposepaembiii LC;

- MPOBEPKa BXOAAMIErO BHI30BA — KOHTPONMPYETCA NOCTYIIEHHE BEISBIBHOTO CHTHANA M3
nposepsemoro LC.

Hoxansuoiii konmponrep (LOC) BHIOMHACT cleRytouHe GyHKIHH:

- NO KoMaHge npoueccopa o6paboTin BrzoBos (CLP) ynpasnser paboToii KOMIIEKTOB a6o~
HeHTCKUX NuH#i (x0 3840), BKmoueHHEX B uHTepdetic AJT;

— ofecneunBagT KOHUEHTPALMIO PEUCBBIX CHIHANOB/MAHHBIX, 00BEINHACMBIX B I0TOKH PHW
(no 30) mns nepecourke no wne KHW B QyHKIHOHANBHEN GNOK BpeMeHHON KOMMyTa-
UMH, TPH CBA3M B OGPATHOM HAUPABNCHHM OCYMIECTBIACT NMEPECHUIKY PEUSBBHIX CHIHA-
nos/panuLix, npasumaemsx o mune KHW, u3 dynkuyonansHoro 610ka BpeMeHHoi KoM-
MyTaumn B koMitext AJI (LC), o6osnavaemprit npoueccopom CLP;

~ ofecneyBaeT KOMICHCAIMIO HIMEHEHMI YPOBHI PEYEBOTO CHIRANA, MPOHCXOAAIINX B JIH-
HAAX MEPEIavH ARANOTOBOTO CHIHANG, H OOHAPYXXKHUBACT BBI3OBH], HCXOAAMIHE OT aDOHEHTOB
anangoroseix AJl, BrnovuenHbIX B HHTEpdeiic AJT;

— ynpasaset paGotoii LM, ofcryxusatoniero kxak abosenToB ananorossix AJl, Tak i aGoHeH-
708 tnppospix AJl, BKIIOYEHHBIX B HHTepdeiic ¢ 5a30BOi CKOPOCTBIO Mepeqads; KaKabH
LOC paccuntan Ha ynpasnerne paGoToi 10 30 Moayneii LM, Kaxbtii H3 KOTOPBIX MOKET
obeayxupaTh 20 128 ananoroseix AJl unu 64 nunuit ISDN;
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—ecm B cucteMe obcmyxuparotca aGoHertsl ISDN, 3 LOC yCTaHaBAMBAIOTCA MAATH
LAPDC ana mmonnerns pyskupii o6paborku wa yporse 2 ISDN. LOC paccuntan Ha ye-
TaHOBKY ABYX AT LAPDC. ITockoasKy MIaThl BKAIOHAKOTCA HO CXEME ¢ PE3CPBUPOBAHHEM
#+ 1, 70 daxTutecky B paGoTe UCIONs3yeTes ANME 0aua nnata LAPDC, oGenykueaiomas
no 128 abouentos ISDN. Ecnu konnuectso aGonentos ISDN npessunaer 128, o 8 LOC
ycranasnusarotca mnaThl DHMI, moaknmiouaemele B MOAYMO OGCIYXMBAHHA Kanana D
(OHM), conepxamemy nnatsl LAPDC. Ilpu coBMecTHOM Hcmonssosanun LOC u OHM
obecnieunpaercs oGoayxusanne 1o 1920 abonenros ISDN;

— ecan LOC paccuntan Ha obcnyxusanne aGonentos ISDN, o MOXeT GHITh HCIONB30BAH
TAlOKe 4714 TeCTHPOBaHHs aGoHeHTekuX muuuii BRI

Moay.ab nutepdeiica undposoii nepenaun (DTIM). B modyze DTIM pasmeinaercs obopy-
Aosanne Hutepdeiicor umdpopoit nepemaun (DTI) M MYNLTHIIEKCOPOB/AEMYNBTHIIEKCOPOB
(MUX/DMUX).

VYerpoiicrsa DTI, nofkmouaeMeie kK 060pYAOBAHHI0 COSIHHUTEIBHON THHHH WK K yaaneH-
HOH CTRHIMH 1POBBIMH THHHAMH €O CKOPOCTEIO Nepeaayl 2 MOHT/C, MOCKAAKT H NIPUHHMAIOT
peueBbie CHIHATIBL H CHrHANBHYIO #HbopMario OKC Ne 7.

MUX/DMUX 06beaHHAIOT YeTHIpe IOTOKA CHPHANOB IuHH B (BHW), nocrynamomux n3
DTI, B oaun moTok MarucTpansHoii muasl P (PHW) 1 nepeckinaior curian PHW B koHTpomnep
unTepdeiica undponoit nepenaun (DTIC) nnn xoHTpomIep Nepeaauu no mudpposoii mnHu (DL
TC). Tlpu ces3n B ofpatiom nHanpasnenr DTIM pasynnotaser curnan PHW, mocTynatoumii u3
DTIC s DLTC, B wethipe notoka curianos BHW, nepecsinaemeie nanee s DTI.

Ecmu cncteMa ofcnyxuaet aGorenTor ISDN, to B DTIC mu DLTC ycTaHaBIMBaloTCA Mia-
151 DHMI 1 LAPDC a1 Bhinonsesns ¢byuxipi okonuanns LAPD yposaa 2. DTIM He paccuu-
TaH Ha aBTOHOMHYIO paGoTy H Bceraa Memonb3yeTes B couetalun ¢ DTIC wiu DLTC, ynpasasio-
mpM ero paGotoit. DTIC ynpasnser ne Tonsko DTI, Ho 1 komInextamu cnyxebrex CJI (SVT) n
B JIONIOJIHEHHE K 3TOMY OCYIIECTBIACT NOckUIKy curHanos OKC Ne 7 B Monyns oGpaGoTki curHa-
sios (SHM).

Koumponnep yupposoti nepedawu DLTC ynpasnser BceMH QYHKUMAMH MOXIHHEHHBIX eMy
6nokos (LM, DTIM) no komannam uz CLP. Ha puc. 10.5 npuseseHa CTpyKTypHas cxeMa HOA-
kirouekna DTIM gepes DTIC nmn DLTC k KOMMYTAITHOHHOMY TOMIO ¢ BPEMCHHEIM pasieNeHH-
em kaanos (TDNW),

Humeppeiic yupposoii nepedavu (DTT) BHINOTHACT ClSAYIOMHE PYHKLMH:

— OCYUIGCTB/ACT MPHEM CHTHANIOBR HA TEPBUYHON ckopocTd (2,048 MGuT/C) ¢ yrmamenHol
craHuun W 13 oGopynoauus CJI 1 npeoGpasyeT cUrHaib! k opmaTy BHW ¢ nocneayio-
ureii nepeceukoit B MUX;

—TpH cBA3M B ofpaTHOM HanpaBneHuM mpeoGpasyer cwrHanm BHW, nocTynatonme us
DMUX, B CHTHATIBI C TIEDBHUHON CKOPOCTSH, NEPECUIAEMbIE HA YAAICHRYIO CTAHLIIO HIH
B oGopynosanne CJI;

— BEINOJHACT NIPHEM H TIEPeIiady PEYCBBIX CHTHANOB/IAHHEIX H CHTHAIOB 0GpaGOTKH BEI30BOB
B MKM-kaHanax co ckopoctbio 2 Méut/ c.

Mynomunnexcop/ demyaemunaexcop (MUX/DMUX) BHIONHACT cleaytolne ByHKIHA:

— ofbeaunseT yeTepe MoToka curHanoB BHW B ezuumii norok PHW, nepeceuiaeMeiii B
DTIC;

— TIpH CBA3H B OGPATHOM HANPABICHHH PA3yILIOTAACT 0GB IMHEHHENT TOTOK cHrHanos PHW,
noctynarowmii w3 DTIC, B yeTwipe moToka crnasop BHW.

Koumponnep DTI (DTIC) BHNONASAET CIEAYIOMHE DYHKUHHU:

— ynpaenset paGotoit Muoxectea DTI no xomaHzam npoteccopa BrizoBoB (CLP), MyabTam-
TIEKCHPYET peueBble CHTHATILY/NAHHbIE, Pa3MEIaeMEle B YETHPEX MOTOKaX curaanos PHW,
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H OCYIECTRIIAET HX Mepechblnky no mkHHe K (KHW) B KOMMYTaLIHOHHOE [10J1€ ¢ BPEMEHHEIM
pa3fienicHHeM KaHAIOR;

~ NpH cBAA3K B OGPATHOM HANIPARICHHH PA3YIIIOTHAET pedeBEe CHIHANEY AaHHEE, NOCTYNAD-
He H3 KOMMYTAUMOHHOTO IONIA ¢ BPEeMEHHEIM pas/ie/ieHHeM KaHasoB 1o hxe K, ¢ nocie-
Ayloweit nepecsutkoit curaanos 8 DTI;

— 00eCneunBacT KOMICRCALMIO H3MEHEHHIT YPOBKS PEUCBOrO CHTHANA, BOSHUKAIOUNIX B M-
HHSAX AHATOTOBOH 1EPE/IaTH CHIHATIA,

— [POBOANMT TEKYIUMI KOHTPONb 33 CHTHANBHEIME GUTAMH B JIHHUAX TepBHYHON TPYNIL 1
nndopyupyet CLP 06 HBHLMHPOBAHHM BHI30BA, PA3beAMHEHUH H AP.;

— BBINOMNSAET hyHKUMH OKOHYaHHA YPOBHA 2 pH 06ciTyknBaHuu aGoHeHToB ISDN.

BT}
k]
Linbpoesie et PHW | pric [ KW
cosaumTenHLE I = 1 ©OLTG)
AMHWY b7l BHW =3
! Z
ANM
TONW
on}
oMC 511 N |
RLU DTl PHW i
| § ome KW
i [REC B ©LTC)
=
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Puc. 10.5. CTpyKTypHan Cxema NOAKNIoUEHNH MOAYNeil UHTeptheica uudporon nepegaun DTIM:
DTIC — 6nox npuknagHoH cucTemst; TDNW — koMMyTauvoHHoe none;
OMC — UBHTD TeXHIUHOCKO IKCNNYaTaUMH; RLU — BLIHOC C 3aMbIKaHHeM BHYTPEHHEro Tpadika

Komnnexm caysicetuoii C/T (SVT) 0CYmecTBAAET NOCHUIKY M MPUEM ABPECHHIX (PETHCTPOBLIX)
CHTHATOB ¥ THHEHHEIX CHTHATIOB, HCTIONB3YEMBIX B CHCTEMAX CHIHANH3ALMH MO BELISTCHHOMY Ka~
Hany, H YOPMUPYET CItyeOHBIE TOHATBHBIE CHIHAJIbE U YBEAOMACHHA PASHOTO THHA.
Tpuemnux (REC) 0GHapyKHBAeT CHIHANB KHONOYHOTO HoMepoHabuparens (PB), MHorouac-
Tothbie curianel (MF), curuans B MaoroyacTotHoM Koe (MFC) THOA «HMIIyIbCHBIN TIakeT»
(MFPP) unn «MnynbeHeri uenaok» (MFPS) u Tonaneubie curaansl (TN) pasnuuHbIX THIIOB, HC-
TOMB3YEMEIE B CHCTEME CHIHATH3ALMHK 110 AGOHEHTCKON JIHHHH MU CHCTEME CHTHANH3AUMH 10
BEIIENEHHOMY KaHaly, H nockutaeT B DTIC undopMarnio o HaGpanHbIX UHBPaxX B Buje COOTBET-
CTBYIOIUIMX CHTHAJIOB K1 HH(GOPMALIMH O IPHHATEIX TOHANILHEIX CHTHATIAX.
ok ysedomnennii (ANM) conep)uT peueBble COOBLICHIA, NIpeIHAHAYACMbIE U4 NEePechin-
ke aGOHEHTY U3 KOMMYTALHOHHOMN CHCTEMBI, H OCYHIECTBIAET NOCHUIKY TPEeGyeMOoro CoOBLICHHs
710 323HHOMY KaHaly B OTBET Ha 3anpoc u3 DTIC.
Hepedamuurinpuemnux 500 (SND/REC500) wenonbsyetca amst:
~ MOCBUTKH W (PHEMA TOHANBHOTO cHruana sampoca AOH (ANI) ¢ yactoto#t 500 [l B poc-
CcHiiCKOH CHCTEME MHOTOYACTOTHOM CHTHATM3ALMN «Ge3sIHTepBaNbHET nakeT» (MFGP);

— MpoBepKH XapakTepucTHk nepeaaun HKM u oueniu yacToTh ommGok no GHTaM B KaHane
B (B-CH) BSW.

Koumponnep nepedavu yugposoi aunuy (DLTC) BoinonuseT caenyiomue GyHKRuu:

— obecneunBacT ABYCTOPOHHION nepetazy curnanos KHW mexny xontpoanepom DLTC u
KOMMYTallHOHHBIM ToneM TDNW;

— OCYLUECTBAACT ABYCTOPOHHIO nepeckliky cirHanos PHW ns LM s ELM gepes DTIM;
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— KOHTPOJNHPYET BOSHHKHOBeHHe Heucnpaprocteil B KHW, DLTC u nogunHeHHOM 060pyao-
Banun (LM, DTIM, ELM) 1 napopmupyer CLP 0 BO3HHKAIOMMX HAPYIHSHHAX;

— KOHTPONMPYET CHFHATH B aGOHEHTCKOM NHHHA N nanpasnseT B CLP nadopmanie o6 HHn-
UMHPOBAHHH BEI3OBOB, PasheAMHEHHAX H AP.;

— TPHHHMAET 3arpyKaeMele BCTpoeHHbIe nporpaMmbl (DBSW) 3z CLP uepes koMMyTalHOH-
Hoe none TDNW 1t 3anuCEIBaeT HX B HAMATH IEHTPANLHOrO niponeccopa DLTC;

— YNPABNAET HCMLITATEbHBIMU peNe, OTHOCAWMMHCA K niataM LC u LTE, uepes TSTADP

(TecTOBLIA agamTep).

Monyas o6padoTku chraamop OKC Ne7 SHM. O6pabarbiBacT CHIHANBL, OTHOCALUHECH

& ypoBhio 2 OKC Ne 7.

csp SBIS

Uinna ESP

ccsC

L2HW

PHW]|

Npoueccopuasn |
nopgwcrema | | SHM

PMX

Puc. 10.6. CTpykTypHan cxema mogyns o6paGotim curtanos OKC Ne 7:

CSP — npoLjeccop CHCTEM! ynpassieHms

MNepeuncanm bynkumun orenbapx 5okoB Momyns (puc. 10.6).

oTIC

Hoouunennviti 6nox unmep@eiica wantot SP (SBIS) nepechinaeT CHrHATBHYIO HH(OpMAHHIO
ypoens 3 mexay CCSC n npoueccopom obmekaHanbHoi curaanmsaumn (CSP).

Kowmponnep OKC Me 7 (CCSCY:

— BBINOHACT ()YHKUMH YNPABICHUS TIOTOKOM, OGHAPYKEHHA OMHOOK H YIPABICHHS NOBTOP-
Hoil nepeaaun curnanos OKC Ne 7, nocrynaromux n3 PMX, u oGecrieqnBacT MOCKLIKY CHT-
HaybHOA nHpopmaunn yposrs 3 B CCSP no mune ESP;

— TIpH CBASH B 00pAaTHOM HaNpaBlCHHH JOOABIAET HHOOPMAIMIO YPOBHA 2 K HHbOPMAIHH
yposHa 3, npunuMaeMoii no wnHe ESP uz CCSP, ¢ mocnenyromeii nepechiikoit oGbeau-

HenHol nudopmanm B PMX.

Mynomunnexcopfdesyaomunnexcop PHW (PMX):
— WCTONb3yeTcs A OGBEIMHEHHS TIOTOKOB MarHCTpanu yposasa 2 (LZHW) B emumslif noTok

PHW;

— NIpH CBA3HM B OGPATHOM HalpaBieHHH Pa3yIUIOTHACT eHHbIE noTok PHW & notoks LZHW,
nepeceUtaemle pance B CCSC.

10.3.2. NogcncreMa KOMMYTaUUN

Toacucrema KOMMYTAUHH COCTOMT H3 KOMMYTALHOHHOrQ 104 H KOHTPOJIEpa pa3sroBOPHOTO
Tpakra (puc. 10.7). KomMMyTalmonBOe none, pafoTaiolies B pekHME BPEMEHROIO pa3aeneHHs Ka-
HaNOB, HMEET TPEXCTYNEHYATYIO KOHGHTypaun T—S-T («BpeMa—NPOCTPaHCTBO—BPeMs»). Kon-
TPOEP PasrOBOPHOrO TPAKTA YNPABIAET pabOTOH BPEMEHHBIX M NPOCTPAHCTBEHHBIX CTYIEHeH
xomMyTami (TSW 1 SSW) B COOTBETCTBHH ¢ yNPaBIAMIUMMMA COOOIUICHHMAMH, NOCTYNAIOHIEMH
13 mpoueccopa obpabotku ppi3osos (CLP) npomeccopHoit NOACHCTEME Yepe3 CTAHIHORHbIH KOH-

uentparop (HUB),
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Puc. 10.7. CTpyKTypHas cxema noacucTeMb) Kommyraumn NEAXS1Z:
HUBIU — nHTepcbeiic CTauMOHaPHOrO KoHUEHTpaTopa

KoMMyTauHoHRas NOICHETEMa OGECTIEYHBAET LIETOCTHOCTD NOCTIENOBATENBHOCTH BPEMEHHEIX
KaHANOB Gnarogaps HCMONB3OBAHHIO CHCTEMBI NAMATH ¢ JBOHHEIM Gydepom (TSSI). Mocnenuuii
I3PAHTHPYET, YTO NOC/EOBATENLHOCTh BPEMEHHEIX KAHANOB OCTACTCS HEH3MEHHOH Mocye KOM-
MYTalHH C BPEMEHHEIM pa3fleieHneM. 3T0 0COGEHHO BAXKHO JUTS KOMMYTAIMH JAHHBIX, ClIEAYIO-
px ¢ 6ONBINOI CKOPOCTHIO (MYIETHMEAMITHEIC TIPHIOKEHHA).

3a ¢uET OTCYTCTBHSA GIOKHPOBOK H rAPAHTHH LEJTOCTHOCTH BPEMEHHFIX KaHATOB AOCTHTAEYCH
BbiCOKOE KauecTBO obcnmyxupanus. [lone TDNW 1 KOHTpOMIep KOMMYTAallMH NMOTHOCTHIO Mpo-
JY6AAPOBAHE! — TEM CaMBIM NOCTHIAETCA MAKCHMANbHAA HASIEKHOCTE.

Jlanee npuBencH nepeyeHs OCHOBHLIX (QYHKIMMIT COCTABHBIX 3MEMEHTOB TOJICHCTEMBI KOMMY-

TalHA.
Moayar TSM

1. Humepgbetic wnnot K (KHWI) BHINONHAET ClenyOHE GYHKUMH:
- pasymnotnseT curnansl KHW, noctynaompe no wnune KHW u3 610ka npuxnaaHoii cvc-
Templ DTIC u mpyrux 6okos, B HHQOpMANHOHHBIE COOGLIEHHNS, CHTHANBI COCTOSHHA W pe~
YEBBIE CUTHANEL, H OCYUIECTBAACT Nepechilky coobmennii B HUBIU, CHrHATIOB COCTOAHHS B
KOHTpoJIep Gnoka BpeMeHHOH kommyTalnu TSC H peueBHIX CHTHAIOB BO BpeMEHHOH

xommyTatop TSW;

~ YIIOTHAET peuenble cHrHAB TSW, currans! cocToauns u3 TSC # HEGOPMANHOHHEIE Cur-
Hame w3 HUBIU ans nonydeHus obbenuuentoro curtana KHW, nepecsinaemoro 8 DTIC
1 Apyrae oK NPHKAAAHOM CHCTEMEL.
2. Brok pemenndii kommymayuu (TSW) Boinonsser cneayoune GyHKUHH:
~ OCYIMECTBAAET (YHKUMH BpeMeHHOH KOMMYTALMM PEYEBHIX CHTHANOB, NOCTYMAIONMX H3
KHWI, B COOTBETCTBHM C YNPaBAIOWMMH cHrHanaMi H3 TSC H nepecsuIky pedeBrX coob-
1wennit no wmae JHW B SSW;
— NPH CBA3M B OOPATHOM HAMpasneHHU BHITIONHACT (GYHKIHH BPEMEHEOH KOMMYTALIMH peye-
BbIX CHFHANOB, NOCTyNaOWMX no mwuHe JHW 13 SSW, B COOTBETCTBAH C YIPaB/IOIMMU
curaanami #3 TSC # OCYIIECTBIACT NEPECHIIKY peyeBbX cHrHanos u3 KHWI.
3. Konmponnep 6aoxa epemenndii kommymatpuu (TSC) BRINOSHACT CResyromne GyHKINMn:
- ynpasnseT paGoroit TSW B COOTBETCTBRH ¢ YIPABIAOIMMY cooSieHuamu u3 CLP;
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— nonyyaet uadopmauio o Hapymenuax paGotsr HUBIU, TSW, KHWI u apyrux Giokos i
nepeceinaet undopmannto B CLP.

4. Humepeeiic cmantuonnozo xonyenmpamopa (HUBIU) prinonuser cneayrowse dyHKIHH:

— 33HOBO KOMIIOHYET HH(OPMAIHOHHEIC CHTHATIBI Ha OCHOBE JAHHBIX, CONEPKAIHXCS B AYCH-
Kax AaHHBIX (M0 53 GHTAa B KaXKAOH) MOCTYMAIOUMX YEpe3 CTAHUMOHHBIA KOHIEHTPaTop
HUB, n nepecsutaer curdanst B KHWI u TSC;

— NpH CBA3H B OGPATHOM HANPABICHAH BHITIOTHAET «PasGopKy» HHGOPMALMOHHBIX CHIHATIOB,
nocrynarwix u3 TSC v KHWI, BBOAHT CHIHATLI B A4eiiky AAHHBIX M NEPECHIaeT ACHKH
B CTAHUHOHHHIH KoHUeHTpaTrop HUB,

Moayan SSM
1. Humepgpeiic wunot J (JHWI) nprnyMaert:
— peuesbie cooGuienna no tnHe JHW u3 TSW H nepecrinaet oTu coobmienna B TSW;
- peueBble cirHanbl, obpaborannsie SSW, u mepeckutaeT ux no wnse JHW B TSW.
2. Brok npocmpancmeennoit kommymayuy (SSW) BHIONHSET BYHKLUMH RPOCTpaHCTBEHHOM
KOMMYTAIMH PE4eBbIX CHTHANOB, MocTynalowux #3 JHWI, B COOTBETCTBHM € YMPaBMAICUIMMH
CHTHANAMY, NOCTY AWM 03 SSC, 1 ocyilecTsnseT UX nocklaky B JHWI.
3. Koumponnep 6roxa npocmpancmeennoit komsymayuu (SSCy:
— ynpapnser paGoToit SSW B COOTBETCTBHM ¢ CHTHANaMH, TIocTynaomumu i3 CLP;
- nonysaet uidopmaumio o paGore HUBIU, SSW, THWI n nepeckinaer 3Ty HHGOpMANKIo B
CLP.

4. Humepeeiic cmanyuonnozo konyenmpamopa (HUBIU):

— 33HOBO KOMIIOHYET NH(OPMALIMOHHBIE CHIHABI HA OCHOBE JAHHBIX, CONEPIKAIHXCS B ATCH-
KaX AaHHbIX (Mo 53 Guta B KaXMoit), NOCTYNAIOUMX HEPE3 CTAHUMOHHBI KOHUEHTPATOP
HUB, u nepeceinaet curiant B SSC;

~ IIPH CBA3H B OOPATHOM HATIPABACHHM BHINIOIHAET «Pa3bopKky» HHOOPMAIMOHHBIX CHTHATIOB,
nocTynamux u3 SSC, BBOJHT CHIHaMEI B A4€iKH JaHHBIX H NIEPECHITACT SUCHKY B CTAHIM-
OHHBIi KOHLIEHTPATOP.

10.3.3. MpoueccopHasa noacucrema

TlponeccopHas NMOACHCTEMA NMPEACTABAAET coGOM KIFOUEBOH JIEMEHT MPH BHIMOTHEHHH KOH-
TPONBHBLIX GYHKUMH W dYHKUMH yNpaBneHHMs Bo Bcell koMMyTauuoHHoh cucteme NEAX61Z.
TIpotieccopHas MOACKCTEMA CONEPKNT NPOLIECCOPHI HETRIPEX IOrHYECKUX THMIOB {pue. 10.8):
— npoyeccop obpatomuu év130606 CLP, BEIMOMHAIONMNI Bee 0CHOBHBIE PYHKIHK 0GCHyKHBA-
HHSA BBI30BOB B CHCTEME;
— npoyeccop ynpasnenus pecypcamti RMP, ynpasnsioluii COBMECTHBIM HCMOME30OBAHNEM pe-
CYPCOB CHCTEMBI;
— npoyeccop obuexananbroti cucHansayuuy CSP, oCyWeCTRAAOMME TPaH3aKIHN, OTHOCA-
IHecs K yPOBHIO 3 0GlIeKaHANBHON CHCTEMbI CHPHATH3ALMH;
— npoyeccop wcnavamayuu y mexobenyycuganus OMP, ynpaensiownii skcnnyarauneit u
TeXHAYECKHM OBCITY KHBAHHEM.
Chst3b MEAAY MPOUECCOPAMH OCYLIECTBIIAETCA YEPES CTAHUMOHHBIH konUeHTpatop HUB.
Duzryecky, IPOLECCOPHAR CUCTEMA MOXET BKMOUATH 0T 1 o 48 npoueccopor. B cryuae on-
HOMPOLECCOPHOA CHCTEMBbI (PYHKIMM YETEIPEX JOFHUECKHX THIOB BEINOIHACT OJHH TPOLECCOP.
B NEAX61Z npumeHeHs! criennanuzupopastsie RISC npoueccoprl npoussonctsa NEC (¢ cokpa-
IIEHHBIM Ha00POM KOMAHZ), KOTOPLIE SHAYMTE/EHO NOBHINAIOT MPOHIBOMHTENBHOCTE CHCTEMBI B
cpaBHeHHH ¢ 0GweNpHHATEM nponieccopoM CISC (Tpoleccop ¢o CIOKHBIM HaGOPOM KOMAH/).
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Puec. 10.8. MpousccopHas nogcuctema NEAXE1Z

DYHKUMH OTAEIbHLIX 610KOB IPOLECCOPHOMN OACHCTEMBL:
1. poyeccopuviii 6nox (RPUY:
— COCTOHT M3 MUKDOMPOLIECCOPA, IAMATH H G/I0KOB BBO/I3/BEIBOJIA; TIOTHOCTHIC AyG/IHPOBAH;
— COMPATAETCA ¢ APYTHM 06OpynoBaHHEM N0 WnHe VMP.
2. Humepipetic emampuonroz2o xonyesmpamopa (HUBI) ycTanapnupaeTes B KaXKAOM M3 po-
1IeCCOPOB M BHIMOHAET GYHKIME HHTepdelica PH MeXNPOLECCOPHOM OGMEHE Yepe3 CTAHUHOH-
Hblif KOHUEHTPATOp.
3. Juneinwiii unmepgpetic (LINF):
— npeoGpasyer curnans1 3 HUBI B sveiikn JaHHBIX M KOMMYyTaUHOHHbIE JaHHBIE C TIOCHe-
Lytolet TepeCchITKOit STUX JAHHEIX B MYIBTHIUIEKCOP;

— NPHAUMAET AYEAKH JAHHBIX H KOMMYTAUMOHHBIC IaHHGIC H3 AEMY/BTRILIEKCOPA, BBOIUT
ZaHHEIE, COOTBETCTBYIONIHE KOMMYTAUMOHHBIM ITAPAMETPAM, B 3aTONOBKH AYECK JAHHBIX H
nepeckinaeT Auefikn Aannpx B HUBL
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4. Myzomunnexcoploemyasmunaexcop (MUX/DMUX):

— MYNBTHIUIEKCOP YILTOTHACT CHTHANEI CHCTEMHBIX S49€eK JaHHBIX 0 H 1 H KOMMyTAIHORHEIS
JHaHHble 10 [epechUIKH B SW;

— HEMYABTHIUIEKCOD PasyTIOTHALT CHUPHAIB AYCEK NAHHBIX ¥ KOMMYTAIHOHHEIS AHHEIE, IO~
cTynaomne 13 ATOM SW, ¢ nocnenyiomeit nepecbinkoii B LINF.

5. Brox kommymayuu ATOM (ATOM SW):

— BENIONHAET KOMMYTALHUIO B ABYXTOYEUHOM PEXHME B PEKHME BEUIAHHA;

— OCYIUECTENACT KOMMYTALHEO CHTHANOB AUCEK NAHHBIX, YINOTHAEMBIX MYJTETHILICKCOPOM, B
COOTBETCTBHU ¢ KOMMYTAUHOHHBIMH MIAPAMETPAMH ¢ NOCTICAYIOWIEH NIePECHLIKOH B IeMyIIb-
TRIVIEKCOP.

6. Kowmponep (CTLY:

— KOHTPOMMPYET COCTOAHHE OTAENBHBIX (DYHKUHOHANLHBIX 6I0KOB CTAHUMOHHOTO KOHIEH-
TpaTopa ¢ HagopmuposatneM OMP o pesynbratax KorTposs yepes SVC;

— NPH CBA3H B OOPATHOM HATIPABICHUH MOTyYacT HHPOPMALHIO 00 aBapHAX H COCTOAHHH J1aM-
[0YeK aBapuitHOL CHIHANM3ALMU B OTBET Ha YIPABMAIOMHKA 3anipoc n3 OMP uepes SVC.

ATM-kommyTarop

ATM-xommytatop (HUB) ceaseiBaeT Mexay co0OH OpOMECCOPHYIO H KOMMYTAIMOHHYIO
TOACHCTEMB, oDecneunBaeT oBpaboTKy coobuteHHHt ¢ MpomyckHON cilocoBHOCTEIO 2,5 TouT/C Ye-
Pe3 BOMOKOHHO-ONTHYECKAE KAHANLI CO CKOpOCTRIO 155 MGut/c. Baaromapa MCOOIS20BAHHIO
ATM Hub, xaxoe ycTpoHcTBO, NOAKIIOYEHHOE K HEMY, HMEET BOSMOKHOCTh BEICOKOCKOPOCTHO-
ro AocTyna K pecypcaM moGoro Apyroro ycTpoiicTsa, coeansensoro ¢ ATM Hub. Takoii Meton
B3aNMOACHCTBIA NO3BONAET 0GecHeUnTE MHPEKTUBHYIO BHICOKOCKOPOCTHYIO CBA3b MENAY KOM-
MYTAIHOHHOM H NPOLECCOPHON HOMICHCTEMAMH, a TaKke BLICOKYIO CYMMAPHYIO NPOH3BOMHTEIb
HOCTB, HEOGX0AUMYI0 ANa 0GpaGOTKH Pe3Ko BOPACTAIOWETo Tpaduka H MYIBTHMEAMHHEIX TIpU-
JIOKEHKH.

ATM-KOMMYTATOP COCAUHAST MOLYSH TIPONSCCOPHOM ¥ KOMMYTALMOHHONH MOJCHCTEM ¢ No-~
MOIIBIO ONTHYECKOTO KaGeN, 4TO MO3BOACT MPOHIBOIBHO Pa3MeNiaTh 00OPYIOBARKE LEHTPAb-
HO# cTanuuH (20 50 m).

B MMHAManbHONH KOH(PUIYpauuH MPONECCOPHAA N KOMMYTAUIMOHHAS TOACUCTEMB! COCIHHA-
10Te Mexay coboit HenocpeacTseHHo, 1 ATM-KOMMYTaTOp HE HCNOMB3YETCA.

B makcHMasibHOH KOHPUIypaUlH B COCTaB CHCTEMBI BXOAMT A0 64 NPHKNAZHBIX H YIPABAAIO-
Hx Moayneii (48 npoueccopoB H 16 mosell KOMMYTALIHH), COEANHEHHBIX Yepe3 ATM-koMMyTa-
TOp, coaep)auii 6 ATM-KoMMyTaTOpOB.

Pacu.mpel-me CHCTEMBE BRINOJIHACTCA qpewuqaifmo TNPOCTO: U1 3TOro NONOJHHTEIBHBIE MO-
AyNH IOACHCTEM MPOCTO BKMoyatored B ATM-komMyTaTop.

Bnarogapa ucnons3osannte ATM-KOMMYTaTOpa OTCYTCTBYET XeCTKasi CBA3b MEKRY YIIpas-
NAWHAMH [TPOUECCOPAMH M KOMMYTAUMOHHBIMU MOIYISAMH, @ CISA0BATE/ABHO, MOAYNAMH IPH-
KNaAHOft CHCTEMBI, YTO MO3BOJACT: FHGKO MepepactpencisTh Harpy3Ky MeKIy MPOLCCCOPaMU H
ONTHMAMTBHBIM 0GPA3OM PACIIHPATS CHCTEMY (DM PAcUIMPEHHH KOMMYTAUMOHHOTO oA HeoGs-
3ATE/IBHO CTABHTH JOTIONHUTEbHEIH IPOLECCOp, B HaoGopoT).

10.3.4. NoacucTeMa IKCRMYATAUMM N TEXHNHECKOro o6cnyxuBaHmus
TloacHeTeMa IKCTUTaTallM H TEXHHHeckoro ofcnyxnannst O&M COCTOMT H3 HHIMKATOPOB He-

ucnpasyHocTeli/asapuii, yeTpoHCTE AMANOra «HeloRek—MAMHHA», YCTPOHCTB BRONA/BHBOIA H YCT-
POHCTB COTIPAXKEHMSA JNA MOAKIIOYEHHA BBINICYKA3AHHBIX YcrpoHcTs k OMP. JI1a conpsxeHus



>
>

<<[image: image239.png]242 FMABA 10

1) GYHKUMH RHTEIEKTYANEHOTO TEPMUHANA AAMHBHCTPATHBHBIX GYHKIWIT M TEXHHIECKOTO
oBenyKUBaHUA:
= BBO/ KOMAHA,
= oTOGpakeHHE CTENCHR 3aHATOCTH KAIOTO H3 TIPOLECCOPOB,
= oTOGpakeHHe BEIBOAUMBIX COOGIIEHHI,
= HHIUKAlMA aBapHii,
= ynpaBlieHHE NEPE3aYCKOM Ka)A0ro U3 NpoLeccopos,
® oToGpakenne paGouero COCTOTHMA CHCTEME,
" PYYHOE 3A[JaHHC YCTAHOBOUHBIX MAPaMETPOB CHCTEMDL,

2) dynxumun npuemtoro npuatepa (ROP) — pacnedaTka aAMMHUCTPATHBHEIX JAHHBIX U AaH-
HBIX TEXHHYECKOrO 0GCAYKHBAHHA.

2. Hnouxamopel neucnpaenocmeiijagaputs CIykat Ana nHPOPMAPOBAHNS NEPCoHaNa o Hapy-
weHuAx paboTbl/aBapusx:

1) GyHKUHA MaHenH 3BYKOBOH aBapHHAMOH CHIHATH3aUHH — eHEPANUA PABIHYUHBIX aBa-
PRITHBIX TOHANBHBIX CHIHANOB, COOTBETCTBYIOLIMX COOBLICHHAM O KOHKDETHBIX THIAX aBa-
pHu;

2) GyHKuMH NaHenH BH3YaNbHON aBapMHHON CHIHATH3AUMM — BBIBOJ HAa AHCTUICH paziMy-
HBIX COOGIMENN, COOTBETCTBYIONIMX COOOIIEHHIM 0 KOHKPETHBIX THINAX aBapHH.

3. Yempoticmea 660d/6bi60da noaxniodaoTes K muHe SCSI ans 3anoMHHaHRA/OGHOBIEHHs
HHDOPMALHH, HEOOXOMUMORA AMA SKCITYaTALMH 1 06CTYKHBAHNA CHCTEMBI:

1) nuckosriii HakonHTens (DK) — HCIONMB3YeTCs A8 KOMHPOBAHHS CHCTEMHBIX daiiion;

2) undposoii nenTounkii Haxonmutens (DAT) — RakomuTeNb 11 BBOJA U BHIBOJA CHCTEM-
HbIX dafinos.

4. OBopydosanue conpaxcenus HCTIONB3yeTcs ans cBGopa MHGOpMaLKH 06 apapusx, ynpaene-
HHA BHIBOJOM aBapHiHbIX COOOLIEHNT M MIePeat JAHHKIX TeX06CAy)KHBAHHA B JHCTAHITHOHHOM
peKHMeE.

Oyukuun naTepdeiica Texobenyxnsanna (MIF):

— cGop undopManuu 0 HAPYIMEHHAX PABOTHL CHCTEMBI M MepechyIka cobupaeMoii undopma-

unn 8 OMP;

— HHAMKAUMH 00 aBapHAX nmpx nomoiny AALP/VALP B 3aBHCHMOCTH OT THHA aBapHH;

— MepecelIKa l/lHq)OpMaUJ/lH TEXHHYECKOTO 06Cﬂy)I(HBBHHﬂ B AUCTAHUWOHHOM PEXHME B LEHTp

TexHuueckoil skeruryatanuu (OMC).

5. Tecmosoe 060pyOosanue NCTIONB3YETCA UIA TIPOBEPKH COCOMHMTENBHBIX AMHHH BeeX TH-
TIOB C aHANOrOBOTO rened)oﬂnoro TepMHHATA METOAOM Ha6opa HOMepa.

DYHKIuH KOHTPONLHOTO TenedoHHOro anmapara:

— MPOBEpKa COEANHHTENBHOI THHUH B PEKHME HCXOALIETO BBI30BA;

— MpoBepKa CITy:KeBHON COSMHHUTENLHOM IHHNIH;

— MpOBEPKa MOHHUTOPA aBOHEHTCKOI JIHHUH.

. Konmponnep nepedawu (COC) ynpasnser:

nepeaadeii H MPHEMOM aIMHHHCTPATHBHOM HHGOPMALIMH M JAHHBIX TEXHHYECKOro obeay-

KMBAHUA, MPeAHASHAYEHHEIX 11 PRU;

— ABYCTOpOHHeH nepenaucii MEXKAY AAHHLIX MEXAY HEHTPOM TEXHMUYECKOH JKCIIyaTalMH W
PRU.

7. Cynepsusopunii konmponep (SVC):

— HabMOJAET 3a COCTOSHHEM APYTHX IPOLECCOPOB H BHISBIBACT NPHHYIHTEIBHBIN Nepesa-
IIyCK B Cily4ae NOABICHUA 0].“!/]60](;

— CONEPKHT MOCTOAHHOS 3y, B KOTOPOM XPaHATCA CHCTEMHBIE AAHHBIC CTAHIHK (ﬂaHHHe o6
YCTAHOBJIEHHBIX CTATHBAX, KOMILICKTALIMH CTATHEOB, NApO/H JAOCTYNA H Jp.);

o
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— BBINONAAET CGOP AAHHBIX 06 aBapHAX /NS CHCTEMBI B NIENOM (AaHKEIE 06 olmbKax, oTHOCA-
ImHEeCA K HCTOYHHKAM ICKTPONHTAHHS CTATHBOB H MOMY/IAM/MpPENOXPAHHTEIAM/BEHTHIA-
TOPaM/CTAHIMOHHOMY OGODYAOBAHHIO H [p.) H OCYIMECTRIACT MEPECHUIKY HHpOpMAIM B
nporpamMmuoe obecriedenne CCMP.

8. Koumponep SCSI (SCC) ynpasnser paGotoii updposoro nenrounoro Hakonutrens (DAT) u

Inckosoro HakoruTens (DK) npn momomy nurepdeiica SCSI.

10.4.MporpaMmHoe obecneyeHne cMCTeMbl

Tporpammuoe obecneueHne KOMMyTauuoHHOH cucrembl NEAX6II HMeeT HepapxuuecKylo
CTPYKTYPY M CTDOMTCA B 3aBUCHMOCTH OT THIIOB SKCIIYATHDYEMBIX H YUDABIAEMBIX DECYPCOB.
BrenayaTauyA H yOpaBeHne pecypcaMil Ha OTICHHBIX YPOBHAK OCYIICCTRAMIOTCA BHPTYAIBHEIM
¢cnocoBOM Ata 0BecneyeHIs BOMOKHOCTH KOPPEKTHPOBKH COCTABA PECYPCOB Ha MOGOM YPOBHE
Wik UK HAPAWHBAKKS 6€3 BIMAHUS HA APYTHE YPOBHH.

Tporpammuoe obecnedenne Ga3upyeTca Ha CHEAYIOMMK NPAHLRITAX:

— #iepapxuuecka CTPYKTYpa mpo-

MpaMMHOTO ofecnedenns;

— UCTIONL30BAHME A3BIKA NPOrpaM- YpoBeHs ynpasrieHust ﬁoar::;‘{(?::;n;”“ﬂ"
oBCny*HBaHUeM yenye yraLm
MHPOBAHHA 0BILEro NPHMEHEHHS
© [ R .
~ HCMONL30BAKE IBYX ONEPAUMOH-
neix cuctem (OC): UNIX u ome- 4
PALEOHHON CHCTEMBI PEATHHOTO YpOBEHb YNpaBNeHis
spemenyu (RTOS); OBy XIBANNEM BHII0B08 /
— MEXaHH3M YOPABIIEHHA BLI30BAMH, Ypopets TexHuieckol
o skennyarausn
cooTeeTCTBYIOWAH  CTAHAAPTAM
HHTENISKTYANBHON CeTH. Mpukiaaoi ypoBers L — —————
Mporpammuoe  obecredenue, Hc- Ba3soBEI NPUKNAAHOR
N0IB3yeMOE B KOMMYTAUHOHHOJ CHCTe- ypoBete:
M2, MMEET YCTHIPEXYPOBHEBYIO CTPYK- —

wpy (puc.009. . TTTT—= -
Basoswtti  yposenn onepayuonwoti

cucmemMbl NOAPAINSTAETCA Ha [BA YPOB- on:sgﬁzzssgf;’f_z'::

A (puc. 10.11):

- RX-UX/VR, B KoTOpblit 3an0%Ke-
HBl OCHOBHEIC ()YHKIMOHAIBHEIC
BOIMOXXHOCTH YUPABRCHHST MPO-
TPAMMHEIMH W annapaTHEIMH

CpeacTBaMH RDMMyTa].\PlOH‘HOﬁ
CHOTEMEL; Basoasit yposeHs OS

Toruecku
ynpasneHus

i yposeHs
pecypcanm

YposeHs ynpannenus
annapaTHeIMm CpeacTaamn

— yposens vnpaenenua  annapam-
HBlMY cpeOcmeaw, TIE PealHsy-
eTCA  yNpaBieHHe DPAIKHHBIMH
ANIAPATHEIME CPEACTBAMH KOM-
MYTaUHOHHOH CUCTEMBI NOCpen- Puc. 10.10. ApxuTexTypa npOTPaMMHOTO
CTBOM ApAiiBEPOB H ap. obecnedeHns cuctembl NEAXE1Z

RX-UXA/R
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YpOBeHb PACLIVDSHIS OEPALIMONHOT CHETEMS!

—
| [paweep nepeaam —
' cucTem " Ipaiteep ooonal
[ ] pawosepatro Cynepauaop TSS Cepeep daitnos e
i Tpana T
i Yposems ynpasnesmn
L ANNApaTHLIMK CPeACTEAMM
¥ |‘ il il i Sl
i Onepaumonman cucTema Onepauvontan cHorema UNIX
{|_peansworo spomenu (RTOS)
fucneriep

onepaLrOHHOR
! GncTems Ba3opuit yposeny
| Rxuxvr ONBPaLNOHHOR CHOTEME|

Puc. 10.11. KonurypaLms 6a30B0ro YPOBHA ONepaLMOHHOR cucTembl NEAXG1Z

RX-UX/VR npeactapiseT coboil onepalHoOHHY0 Cpelly, B KOTOPOH B OLHOM H TOM XK€ Mpo-
neccope paGoTaeT ONEPaUHOHHAs CHCTeMa peabHoro kpeMenH (RTOS) 1 onepatonusan cucTeMa
UNIX. RTOS pbImonHseT nporpaMMHsie GYHKIHH BEPXHEro YPOBHS BO B3aHMONEHCTRHH C One-
paunoHHo# cpenoi 3apad, koTopo# Tpebyerca obpaboTka B peanbHOM BpeMeHH. OCHOBHBIMH
dyuxunamu RTOS ssngiorea:

— YNpaBneHHe CHHXPOHU3ALMEN;

~ YnpasneH’e Mex3afauHbIMK CBAITMH/KOHTPONEM;

— YNpaBieHHe NaMATHIO;

— YNpaBneHHE NPepsIBAHHAMA/HCKTIOUEHHAMH;

— OCYWECTBIEHNE NEPe3alyCKOB.

Onepauncrnas cucreMa UNIX HenonpsyeTea Ans pemlenns 3alav, He TpeGyiomnx o6ssa-
TeNbHOH 0GPaGOTKH B peaNsHOM BPEMEHH, HAPHMED, IPA YIIpaBieHHH 6a30i NaHHBIX, obecrieye-
HHH B3AHMOMEHCTBHS «4enoBeK—MalikHa» u ap. Mamenenne pexxnma paGoTs! yTeM IepeKiiode-
nus ¢ RTOS na UNIX OS, 1 06parHo, 00ecrieunBaercs RUCNIETIEPOM ONIEPALHORHON CHCTEMBL.

B 1abn. 10.3 nepedniciens! $yHKUHH OTACTBHBIX GI0KOB, OTHOCAIMMXCA K YPOBHIO YTpaBlie-
HUR ANAPATHBIMU CPEICTRAMY,

Ta6nunua 10.3. Nepeyb HyHKUMA OTAENLHBIX GIOKOB, OTHOCAWMXCS K YPOBHIO YripasneHus
annapatHLIMW CPeACTBaMU

DYRKUHOHATLHEIH 610K Dynkuun ]
Cynepeusop TSS Bermonnser GyHKIHH ONepAMOHHOH CpeTs /1A 3a1a8 (xomann) TSS
Cepsep daiinos Vipaenser gocTynoM K dainam

OGecneqnBacT A0CTYN K MePUGEPHAHBIM YCTPONCTRAM (HAKOTTHTEIHO Ha KECT-
KOM JIUCKE, IPHATEPY M AP.), TOXKIIOYEHHBIM K KOMMYTaUHOHHON cructeMe

MpeoGpasyeT JopMar 5apOCOB o CTGPOEL IPHMITHBOB IPOTANM BEPXHCTO

Apaiteep BBONa/BHIBOAA

Apaiieep nepenaun YpoBHA B 3aMPOCH! B HOPMATE KOMAHI ¢ NOC/IEAYIONIEH IEPECHUIKGE STHX 3aMPOCoB
CHCTEME] PA3rOBOPHOTO  [B OTACNBHBIE YCTPOTICTBA CHCTEMBI Pa3rOBOPHOFO TPakTa. Kpome Toro, mpeofpasyer
TpaxTa TBETH, BELIABACMME § IOPMATE KOMAT, B 3ARPOCHL B AOPMATE MPHMHTUBOR C Mo~

ceyromeii MX EpechUIKOH B POTPaMMHOE 00eCTIE EHHE BEPXHETO YPOBHSA
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Yposenv pacuupenys OnepayuonHoli Cucmemsl HAXOIMTCA BhlIe §a30BOT0 YPOBHA ONEpaLli-
OHHOf CHCTEMBI A BEINONHAET GYHKUNHM YHUGHMIMPOBRHHONO MKTEpdetica AIA BIANMOASHCTBUA C
OPHKIARHEIM YPOBHEM HE3ABHCHMO OT PasHooOpa3Ha2 THIIOB TePMHHANIOB, IPOTOKONOB M a3k~
il MEkAY NPOLEAYPAMH YNDaBNEHAA PAa3ANIHEIMA PECYPCAMH KOMMY TALIMH.

B otanune oT 6230B0r0 ypoBHs, Ha KOTOPOM HAXOJWTCA ONEPALIMOHHAT CHCTEMA ¢ YHHBED-
CanBHBIM pa3fieieHneM B pabore, PaCUIHPEHHA ONEPALHONHAA CHCTEMA — BBIASICHHAA Oepa-
IMOHHAA CHCTEMA KOMMYTALIHOHHO# 0GPaGoTKH, 0BNANAIOMAS PACIIHPEHHBIMU GYHKIHOHATLHBI-
MH BO3MOXHOCTAMH B YaCTH BBINCIHERHA KOMMYTAIHOHHBIX Q)yHKuuﬁ.

OcHOBHbBIE YNPABACHUECKHE YHIUUN, 3ATOREHHEIE B PACUIIPERHY IO ONSPAIHOHHYIO CHCTEMY:

- ynpapseHHe CHCTEMOT;

- ynpaenenne oGopyaoBaHHEM;

- ynpasiieHKe CHCTeMOH BefieHns 6a3bl nanubix (DBMS);

- YNpaBieHHe SKCTLIyaTalnel W TEXHHYECKUM 0GCIyKMBAHMEM;

— YNPAB/IEHHE MEKIMPOLECCOPHEIMH CBA3AMH;

— yMpapjieHHe peanusauneii IPOTOKOIOR.

Ha puc. 10.12 npupenes npumep kondurypaiys paciunpesnoll onepamionson CHeTeMer,

Npuknagnoii yposers APL
Yopsenenwe Yrpaenesve Yrpaenenue
TexHuasCrON Yopaeneme e Benennen Gaok MexnpoUECOpHBMH
Heanyarauneh P Aamwix (DEMS) oS
+Ynpaonenie HMI | Yapasnere .
+ Yupaenenie oGopyaceanmem e
R + Ynpasnenve  Vrpanome “Rarmecioe Npweiom cHwarios,
2sapuiio nepesanyckom OBopyRoBaHHeM ynpagnenns TeXHMaSCKON
A + Patiora ¢ P iy axcnnyaTaLm
et HeMCADABHOSTAMA e or *OuaImecioe + Ynpaenesue
oRGIBkIB0R: - Kowtpon, Lesints ynpaenenue nepeaa-ed u
coctonkma R y‘;pasmwe DEMS NpUeMOM CurHanos
Ynpasnene obopyaoeanmen ysarcimn
peanusaen eeonalenona
npotoKonos
“Uwreppenc OKC
07
+yupaanenns
curwanmsaLvel N0
asgeneisony
sanany
YpoBeHb pacLUMpeHis ONEPaLMOHHOM CHCTEME!

Ypomens 653080/ ONEPALMORHOR CHCTEMBI

Puc. 10.12. Mpumep KOHGUrypauUnmM PacIIMPEHHON ONEPaLIMOHHOM CUCTEMBY

B Tabn. 10.4 nepeuncnensl GYHKHMH COCTABHEIX JEMEHTOB PACIIMDPEHHS OMEPAIMOHHON
CHCTEMBL.
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Ta6nuua 10.4. QyHKLUMM COCTABHEIX 3NI@MEHTOB PACLLMPEHHUA ONEPALMOHHON CUCTEMBI

Hwsa pynxuns Dynunn
ynpagaenns
FIHWUIBani3211Ms HPOLECCOPOB H KOHTPONE 32 X PaGOTON BIJIOTH K0 yCTAKOBIEHAA
YnpaeneHne cTaGHIBHOTO COCTOAHKA
cHCTEMOH AHAITM3 PHYHH HAPYIEAVA PaGOTH POLECCOPOB H NPHHATHE COOTBETCTRYIOMMX
HCIPABHTRIBHEIX Mep
Vnpasenne murepdeiicann pasuameix TnoB (unTepdeticawn anaoropsix CJl,
OKC Ne 71 2p.)
VipapneHHe KonTpoas 3a paGounMil COCTOAHNAME OGOPYAOBAHNS CHCTEMBI PAsTOBOPHOTO TPaKTa
0GopyaoBasmem (SP) cuctemst
KosTpoms coctosmnil i yrpasnerwe pabortoii IMAT, OAT w ApyrHX yCTpo#cTs BBO-
| na/BB1BONA
Vmpasienne OBecneuennie TOrHIECKOro JOCTYNA K §a3¢ OAHHEIX B NpoLEcee PaBOTEI MEPCOHaIA TeX-
BeneHreM 6a3bl HIMECKOTO OGCITY KHBAHHS H PHIHUECKOTO TOCTYITA K §a3e MAHHBIX €O CTOPOHBI PO~
|nanHbx (DBMS) [rpamym 06paGoTKu BEISOBOB H APYTHX MPOTPaMM, PAGOTAFOLINX B PRAIEHOM BPEMEHH
OGecreneHHe B3auMOIEACTBHA MENULY CHCTEMON H IIEPCOHANOM TEXHHIECKOTo 06-
cyKuBaRHT
Vnpasnenwe dymamimu AneHTHONKALHI HEHCITPABHOCTE!! M ONIEPATHBHOIO BOCCTA-
HoBneRHs pabotocnocoGHOCTH 060y I0BAHNS NPH HapyIIEHHH PaloThl CHCTEMBI
Vipasnenne  YIIpaBneHHE TaHHBIMH HAYaNbHOH 3arpy3kH mporpammsr (IPL), 'rpeﬁycMmanMx 3a-
| TexHuecKO | naHn# ycTaHOBOIHEIX NapaMeTpoB cHCTeMEI, H obecnedenue 06HOBIeHn (ailios
xennyarainedt Ynpaenenue asapuﬁﬂfﬁ CHIHATM3AUKH B PEXHME ONHHOUHOTO IOCTYNA, HHIHKALHA
H perncTpauia apapuit
W HAUHKPOBAHEE (T10 3AMPOCY MEPCOHATA TEXHHUECKOTO OGCTyKHBAHHS WL i0
KOMaHIe CPEICTB ypaB/enus ofopyoBaHNeM) NPOBEPOK 06OpyLOBAHNS
¢ MOMOWIBIO THATHOCTHYECKHX NEMEHTOB 06OPYROBAHUA U TIEPECEUIKA PE3YIBTATOR
poBepkn 06CAYKKBAIOLEMY AEPCOHATY
Vrpasnenne | Ynpasienue nepenauci H MpHEMOM CHIHAOB N1005IX BHIOB (CHIHANOB YTIPABACHHA
[MexapoeccopHBIMY |RBi30BAMIT, TEXHHYECKOH IKCIUTYaTallMH H XP.) MexAy npomneccopamu (CLP, RMP,
casizIMH CSP, OMP)
[Ynpasnenue (Opramusamya BLNONKEHIS M KORTPO/E 33 BLINONHEHHEM apotokonos OKC Ne 7
peamuaammeit (MTP, SCCP 1 1p.)
NPOTOKONOB YnipasieHHe CHPHANM3ALHEH IO BELASICHHOMY KaHATY

Ilpuxnadnoii yposeris BKIIOYAET Ga30BBIil PHKIANHOH YPOBEHB, YPOBEHD YNPABICHHS BEI30-
BaMH M YPOBeHb TeXHHUYecKoro obcny:xusanus (puc. 10.13).

Bazoenidi npusaadnott ypoeets
OfecrieunBacTCs NOANEPHKKA PEATH3ANUH BRGOPOUHO HCHOMB3YEMBIX AONONHUTENBHEIX YC-
JIYT W NPHKTAAHBIX PEKHMOB PA3HOTO THIIA, SBAAXOIIMXCA AOCTYNHBIMH QYHKIHAM TEXHHUECKOH

SKCTITYATALIH.

1. Yripaenenne acCOLMATHBHBIMU CBABAMU:

— ynpaBlenne NOTHYECKHMH ACCOLUMATHBHBIMU CBS3SIMH NPH BHIGOPOUHOH peanu3aliu CLe-
HAPHEB 0GCI1YKIBAHNA;

— KOHTPOJIb 3 COCTOAHHEM OGCITYXHBAHHS, YIIPABICHNE NAHHBIMI OGCYKHBAHHA,

2. Ynpasnenne o6cnyknBaH#eM — BBIGOP 4 BBOJ B NEHCTBHE CLICHAPHER OGCHYKHBAHHS.
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3. YnpaBlieHHe OCHOBHBIMH BBI30BAMM — YNDABIEHHE PeaNH3alHel OCHOBHBIX BBI3OBOB H
KOHTPON 33 X COCTOAHHMEM, AHAH3 H BBIIONHEHHE IEPCKIIOYEHH}, OCYIIECTBCHHE TPAH3AKIHIL
ANA BBO/IA B ReHCTBHE BHIGPAHHBIX ClIEHAPHER O0CTYKMBAHHA H PEATU3ALMH YCIyT.

4. AHanu3 06cnyKHBAHHA — HHHUMHPYCTCA NPH NEPEKIIONCHAIX B POKHME YIPABACHAA 0C-
HOBHBIMH BAI30BAMM; NPH 3TOM (YHKILHS aHATH3A 0OCTYKHBAHHA 3AMYCKaeT CLEHapHH 05CIyKu-
BaHHA, OCYIIECTBIMET BRIGOD YCAYTH JUis peanH3alkH U 00eCeuHBaET PeATH3aLMI0 YCITYTH.

5. [pynna cueHapues 06y KHUBAHHAA:

— B OCHOBHOM HJUIOCTPHPYEMEIX ¢ paclimdpopkoii geTaneil ofcayKUBAKHS 5O TaKOM CTeme-

HH, NIPK KOTOPOT OHN CTAHOBATCS TOHATHEIMI BCEM TIONBIOBATEMIM YCIYT;

— BKJIIOYACT NpPEANOXKEHHA, conepxanme nudopMaunio obutero BHAa 06 yomyrax, MOfenn
OCHOBHEIX COCTOAHHI BBI30BOB, ANTOPHTME! NEPEAaYH HADOPMALINH, HIEMEHTE! CLEHAPHEE,
COCTOAHHA 3amycCKa M Ip.

6. AHaJTH3 IEPEKITIOIEHHH —— OTIPEAENACTCA BOIMOKHOCTD TEKYIUCH PEATA3ALMH YCAYTH.

YPpoBeHb YIPEBREHHA YGIYTaNM KOMMYTALI

AHKARANOR YpoBEHD |
7
|
HIN [ roymna oneron
FIRH \ ToxHInECKOR
3 £ Tpynna cuexapnes 1 aKennyaTaunm
HRH bcnywisann !
R
2| (7| Yposens ynpzenenun } Yposern Texnmuecon
i

BLIOBAMU

Ynpaanene

Vrpesnerne
ACCOLUATUHEINA CRAIIMA

oficnyxusaHmen

AHBINE NePEKNIOEHI
Avanus o6cryxuanAn

YRpaRReHie GCHOBHEMMA
8ci08aMN

Ba30mui npuknanyoi
ypoBeu

b mmemmm e m————————————

PaCIIMPENIAE ONEPALIMOHHOM CHCTEMBI

Puc, 10.13. Kondurypauus npuknaatoro ypoensa MO

Vposens ynpasnenus 661308amu, ypoeers MEXHUNECKOH IKCHAYAMAUY

Ha aTHx ypoBHsX, o0beannmounx Ga3oBbie GyHKUHH, IPeyCMOTPSHHbIE ANA 6a30BOTO MpPH-
KIATHOTO YPOBHA, 00CCTICYHBACTCA PEATH3ALHA OCHOBHBIX BHIOB YCAYT, MPEACCTABIACMEIX KOM-=
MYTAUHOHHOH CHCTEMOH.

1. TpaHCAsAUMST — BBIIONHACTCA TPAHCIALMSA BXOAICTO HOMEPA C ONPEACACHHEM aBpecaTa.

2. MapupyTisalid — ONPENSIACTCA MAPIIPYT K MyHKTY HATHAMCHAA H 3AHUMAKTCA CBOGOI-
HBE JTHHUH,

3. Tpynna ofBeKTOB TEXHHUCCKON IKCIUIYATAMY — COAAIOTCA 3aTMCH NAHHBIX Tapu{HKa-
T4 ¥ JAHHEIX O HATPY3Ke.
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Vposens ynpasnenus o6cayxcusanues OPFaHH3YET B3AHMONCHCTEHE H BRIBONHACT QyHKLMH,
TO3BONAIONIHE BHELIHAM 0GBEKTaM MOAKAATLCA K MPOrPAMMAM KOMMYTAlMH M yRpaBIATh HMH
H3BHe.

10.5. Npouecc yCTaHOBNeHNA BHYTPUCTAHLMOHHOIO
coeanHeHus!

Janee paccMaTPHBAETCA NPOLECC YCTAHOBICHUSA BHYTPUCTAHUHOHHOTO COSIHHEHHA MEXIY 1BY-
M1 aHaloroBeIMU aGonentamu B cucteme NEAX61Z (puc. 10.14).

1. Tlpet cHATUN TPYGKHN BEISBLIBAIOIIMM aGOHEHTOM KOMIIEKT aGoHerTCKoH MHMH LC obHapy-
KHBAET TOKOBOE COCTOAHHE JTUHHMU BBI3HIBAIOLIETO aGOHEHTA M TIOCHUTAET CHTHA CKAHHPOBAHHA
(SCN) nokansHoMy KoHTpomtepy (LOC) Ha CTOpoHE BLIZBIBAOIIETO aGOHEHTA.

2. Cpasy nocne mpueMa CHIHajIa ckaHHpoBaHust kouTponnep (LOC) nepenaet coobmenne o6
oBHapy#eHHH HCXOAAULETO BbI3oBa B npoueccop CLPO Ha cTOpOHE BISBIBAIONIETO aGOHEHTa Ye-
pe3 koMMyTauuoHHoe none (TDNW) u cranunoHkbii koruentpatop (HUB).

3. Mpoueccop CLPO Ha CTOPOHE BBI3BIBAIONIETO AGOHEHTA HANIPABIAET B KOHTPOJLIEP HHTEp-
teitca unbposoii nepeaaun DTIC s3ampoc Ha NOCBUIKY CHTHama «OTBET CTaHIMK», OCHE YE€ro
OCYWIECTBIACTCA NOCEUIKA CHIHANA «OTBCT CTAHINHI» W3 KOMILICKTa CTynkeGHoi CJT (SVT) B Te-
nedOHHBII aIapaT BEISBIBAIOIIET0 AGOHEHTA.

4. Kak tonsko koHTposizep LOC na ¢TOpOoHe BEI3HIBAIOIIErO aGOHEHTA NPUHHMAET TenedoH-
Helit Homep (curuan SCN) BrisbiBacMoro abonenTa uepes LC, AaHHBIH KOHTPOMTEP OCYILIECTRIACT
NOCKUIKY HHOpMaiHK 0 TeneonHoM Homepe yepes TDNW n HUB B nponieccop CLPQ Ha cto-
poke BhisbIBatOlIero abonenTa. JTH AaHHBIE MepeAaroTca Takxke B npoueccop CLPI Ha cTopone
BEI3BIBACMOrO aGOHEHTa,

5. Ipoueccop CLP1 na cTopone BeI3piBaeMoro aGoneHTa Hampaenser 8 LOC Ha cTOpOHe BbI-
36IBaEMOT0 aGOHEHTA 3aMPOC HA MIOCBUIKY BBI3BIBHOTO CHTHAMA, IOC/E YEro H3 aGOHEHTCKOro KOM-
mnekra LC 0CymecTRARETCS MOCHTKA BRI3BIBHOTO CHIHATA B TeNeOHHBI ANNapar BL3bIBAEMOTO
abonenta. OmioBpeMenno ¢ atam npoueccop CLPO Ha cTOpoHE BEI3BIBAIOWIETO AGOHEHTa HAMNpaB-
nseT B DTIC 3anpoc Ha NOCKUTKY CHIHaa «KOHTPONE NOCKUIKH BEI30BA». 3 KOMILIEKTA cilyxe6-
Hoit CJT SVT nepenaerca curHan «KOHTPONb MOCHUIKH BEI30Ba» B Tene(OHHEIH amNapaT BRI3H-
BaroLero aboHEHTa.

6. Kak Tonsko BEI2bIBaeMEI aG0HEHT cHUMaeT TenedoHHyI0 TPYOKyY, kommiext AJl oGHapy-
KUBAET TOKOBOE COCTOSHHE JIHHHH BEI3bIBAEMOrO aGOHEHTA M MOCHIIAET CHTHAT CKAHHPOBAHHA B
koutponnep LOC Ha cTopoHe BhI3EIBaeMOoro aGouenta.

7. Mpuuss curaan SCN, koutponnep LOC Ha cTOpone BRI3EIBAEMOrO a6OHEHTA MOCKLTAET €O~
obwenne ¢ 0603HAYCHHEM OTBETA BEI3bIBacMOro abonenta B mpoleccop CLP1 uepes TDNW u
HUB. 310 coofienue nepecblaaetces Takxke B npoueccop CLPO.

8. Mpoueccop CLPI Ha cTOpoHE BbI3BIBACMOr0 aGOHEHTa HAMpaBAAcT B koHTponiep LOC Ha
CTOpOHE BI3bIBAEMOr0 aBOHEHTa 3alpoc Ha MPEKpallleHHe TOCKUIKH BHI3HIBHOTO CHTHANA, B pe-
3y/IBT2TE YEr0 NPEKPallaeTCA ROCKUTKA BHIBEIBHOFO CHIHANA H3 LC B TeepoHHEIN annapaT BhI3H-
BaeMoro aGoHenTa. OIHOBPEMEHHO ¢ 3THM npolieccop CLPO Ha CTOpOHE BBI3HIBAIOIIETO aGOHEH-
Ta HanpaBaset B koHTponnep DTIC 3ampoc Ha 3aBeplieHue mepeaaun curHana «KoHTpons mo-
CBUTKH BbI30Ba», MOCAE Yero NPeKpalliaeTes Aepe/iata 3TOro CHrHaNA W3 KoMIekTa SVT B Tene-
OHHBI} aNapaT BEI3HIBAIOUIEr0 A0OHEHTA.

9. Mpoueccopst CLPO 1 CLP] ynpapisioT yCTaHOBNEHREM COSIHHEHAA MEXY BEIBIBAIOMAM
H BhI3bIBaeMbiM aboHeHTamu B TDNW uepes HUB.
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10.6. KoHcTpykTne cncrembl NEAX61Z

Konctpyxums cuctemsl NEAX61E coCTONT #3 CleAYIOMIMX OCHOBHBIX GNOKOB: MOAyneli, craTi-
BOB H CTATHBHBIX PA0B. CTATHB CONEPXKHT TPH HIH YETHIPE MOMKH, B KOTOPHIX PaCTIONAratoTcs OT
OIHOTO A0 HETHIpeX MOAyneil. PasnualoT cieayloume THIB CTaTHBOB (pHC. 10.15):

BF CPF LTF
FUSE FUSE FUSE
T FENA G FANM G
ACCPM BCOPM | BCCPM ERE A
= z =l=
) o B-CCPM | B-CCPM S5 e
E3 @&
R FANM 1
2] = EREA -
HEI HUB 00
ToMm HUB 10 ERE-N R
FARM T FANM |
LTF AQ6 SWF SWF
FUSE FUSE FUSE
TANM O FANM 0 FANM §
alale|e
a8l&lal& ™ oM
ol ¢ ef =z
5| 6|68
TSM ssM
slzlz|z
, HBEBE
z|=z TsM SSM
HIE
5|8
FANM 0 FANM T FARM T

Puc. 10.15. Mpumep paameweHns Moaynen B cratueax ctaHumn NEAX61Z:
BF — 6asoselit cTatus; CPF — cTaTue ynpaBnsiowero npoueccopa;
LTF — cTaTiB aGOHEHTCKMX 1 COBANUHNTONLHBIX NAHMIA;
SWF — cTaTms koMMyTaLM1

TTnate! npoueccopa H KOMMYTAHOHHOTO [0/ YCTAHABMMBAlOTeA B cTaTHBH CPF 1 SWF co-
OTBETCTBEHHO. [IpH HeGONBINON EMKOCTH CHCTEME! 9TH NNATH YCTAHABIMBAIOTCS B cratus BF.

CTaTHBB TIOCTABMSIOTCA [ONHOCTHI) YKOMILIGKTOBAHHBIMH, MCIBITAHHBIMM Ha 3aBoge. Ha
MECTE MOHTAKA CTATHBEI COSAMHSIOTCA MEXULY COGOH KpENe:HBIMH JEMEHTaMH, obpasya cTa-
‘THBHBIC PAIBL.

Tpebopanna K 3MAHHI0 — YHCTAs BBICOTA IO MOTONKa: 2600 MM (Tpokianka kaGeneit moa
dansuinonom), 2800 MM (BepXHAA Npokinazka kabeneii). CpefHss Harpyska Ha [EPeKPHITHE —
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350 xr/ks. M. Pasmepel cratieos — 1800x700x600 MM (puc. 10.16). Yncras niomass Ha nosy:
5 kB.M (10 000 mnnit). Konuwectso turos naar (skmouas N-ISDN) — 50.

Puc. 10.16. BHellHwit BUA cTaTUBOB CTaHUMM NEAX61Z

B cucteme NEAX61E Mcnonb30BaHE! OAHOKAHATBHEIE KOMIUIEKTEI, T.e. ANA KaXJI0TO aboHeH-
T2 HMeeTCs OT/JenbHas uHeHHan nnara (puc. 10.17). IomoGnoe pewenne ofecnednraer Maccy
MPENMYIRECTB: HH3KO3aTpaTHAA 2KCTLTyaTauHdA, JETKOCTh W JCIIEBH3HA PEMOHTA, SKOHOMHA Ha
TEXHUYECKOM OGCTYKHBAHHH, TIONHAA B3aHMO3aMeHAeMOCTh ananorosix, ISDN u E1 niat, Bo3-
MOKHOCTS PE3EPBHPOBAHNS abOHCHTCKHX KOMILIGKTOB AJIA ONIEPATHBHOTO BBOJIA B SKCILTYATALIMIO
B Cllyya€ BhIX0Aa ACHCTBYIOIMX MNAT U3 CTpos. B cratupe pasmernaercs Ao 16 JuneiubIX Moy
neit, T.e. 2048 aGoHenToB Ha CTaTHB.

Prc. 10.17. BriewHwii BUA OAHOKaHANBLHON aGOHESHTCKON NNATLI
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LNePPOBAA CUCTEMA KOMMYTALIUN C&CO8

11.1.HazHavyeHue U TeXHUYECKUE XapPaKTEPUCTUKU

Cucrema C&CO8 — 3T0 HeGNOKHPYIOIAA KOMMYTALHOHHAS CHCTeMa GOIBINOH EMKOCTH, pa3pa-
Goranuan Ha Gase HaubosIee COBPEMEHHOI KOMIIBIOTEPHOM, KOMMYHUKALIMOHHOMN, ONITO3ICKTPOH-
HOIl TeXHOMOTHH, & TAKKE TCXHONOTHH cBepxGonbmux HHTerpanbybx MukpocxeM (CBHC), Tex-
HOMOTHH MYTBTHMEAHA H TEXHHKH TIPOrpaMMupoBanisa 1990-x r.

Wuterpupopaunas cereBas mnatpopma C&C08 6Gwima paspaborana B Kurae kommamMel
«Xyapait». Tlepsas B Poccun DATC ¢ nporpaMMHBIM ynpasieHeM C&CO8 emxoctsio 7000 nop-
TOB YCTaHOBMEHA B pecnyOnuke BamkoproctaH (T, Crepantamak). B r. Vibe oprasnsopaHo npous-
poacTeo DATC C&CO8.

Cucrema C&CO8 MoxkeT NPHMEHATECS B Ka4€CTBE OMOPHOH, OMOPHO-TpaH3HTHOH ATC, Me-
KAYropoaHoii ¥ MexayHapooHofi ATC, mMOGHABHOTO KOMMYTALHOHHOTO LeHTpa. CHCTeMa
ofecneunBaeT HHTErPALHIO YCIYT TONOCA, TAHHBIX H BHACO, BHACOKOH(EPCHIHH, MyIsTHME-
IMAHYIO CBA3b, OHCTAKLHOBHBIE YCAYTH 10 TONOCOBAHUIO, MEIHIMHCKHE H O0pa3oBaTeIbHbE
YCHYCH M T4,

Ab6ouentckan eMkocTh craHHN C&CO8 MOKET MIaBHO PACHIHPATLCA OT 256 10 40 THIC. HO-
Mepos. MoynbHas CTPYKTypa 06eceuHBaeT IIABHOE PACIUHPEHAE eMKOCTH CHCTEMBI OT 1 ThiC.
110 200 Thic. MOOHIBHEIX aGOHEHTOB.

HmeeTcs BO3MOKHOCTE MOAKMOUEHNS Nx256 ylaneHHbIX aG0HEHTOB.

Cuerema C&CO8 apnsercs ynueepcanbHolt ceTeBoli nnatdopmofi 1A nocTpoeHHA ceteli ceazn:

— cetefi cBasu oGuiero nons3zoBanus (PSTN) u BeoMCTBEHHBIX ceTeil;

— ceteii nepenaun Aauusix (DDN, PSPDN, Hnrepuet);

— uupOBBIX ceTelt ¢ MHTerpauueii yeryr (ISDN);

— ceTelt MyneTUMenuiiHOf cBasu (VOD, Videoconference);

— ceteli GecnpooaHoit ceazn (WLL);

— cereli aBoHeHTCKOTO AocTyna (AN),

— HHTenneKTyansHoM ceti (IN);

— CeTH HuIpoxononocHsx yeayr (B-ISDN);

- cern OKC Ne 7.

B coctas crctembl C&C08 pxoauT oSopyaoBaHue:

— MoTTyns ynpaenenns AM (Administration Module);

— Moty koMMyHHKanui CM (Communication Module);

— MOy 06paGoTKH yenyr SPM;

— KOMMYTaLHOHHEIe MoaynH SM (Switching Module);

— BCMOMOraTebHbIH MOAYTH yHpasieHns BAM.

Tunossie koudurypaumu cucreMpl C&CO8 ¢ KOMMYTALHMOKHBIME MOXY/IAMU SM MpHBeIeHb!
8T1abn. 11.1, a ¢ Moaynamn oBpaborku yenyr SPM — B Tabn. 11.2.
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Ta6nmnua 11.1. Tunoeeie koHdurypauun C&C08 ¢ mogynsmu SM

Tun C&CO8 Yncno Yucao Yncno Hucao
ananoroswix A1 | aGonento ISDN | undpposeix Tpakton | cratapos

Monynshas ATC
canwen 10032 - 1440 9
Moxnynehas ATC
¢ AT W CIT 5472 2736 480 4
Monynenas ATC
cATln CIT 4864 2432 480 4
Monynbuan ATC 6653 1344 _ 4
ToMk0 ¢ AJT
Astoromnas ATC
CATuCIT 4560 - 480 3
ABTOHOMHaA
passnaas ATC - - 1920 1
Tomsko ¢ CJ1
Monynsnan ATC
Tonska ¢ CJT - - 1440 !

Ta6nuua 11.2. Tunosele koHpurypauun C&CO8 ¢ moaynamm SPM

Yneao CT Uncao Moay.ei odpaborkn yeayr Yucao CTATHBOR
307520 8 5
61440 16 7
92160 24 9

MakcumanbHas KOHOHIYPAIBA CHCTEMBI: 64 KOMMYTAUHOHHBIX MOLYJIs, 420 Thic. aGoHeHT-
CKAX JIMHHHA, 92 THIC. MEKCTAHIHOHHBIX IMHHH.

EMKOCTB IIHPOKOTIONOCHEIX KOMMYTATOPOB (MAKCHMATBHO):

— AS 10 — 2,5 T6nt/c (16x16 155,52 Mut/c);

- AS 20 — 10 I'6ut/c (64x64 155,52 MGnt/c);

— AS 30 — 40 Tdur/c (256x256 155,52 Mburc).

OGpaGarbiBarollas CocoGHOCTS Beedl CHCTeMBE NpeBbiliaeT 6 MiH Be3oBos B UHH. Kaxmerit
moaye SM cnocoben ofpabotats 210 ThiC. MonkITOK B30BoB B YHH npn ypoBHe 3arpysku npo-
ueccopa 90%. Y nenbHbIi aGoHeHTCKMI TpadUK UEHTPa KOMMYTAaUMH MoGubHOI cBazu B YHH —
0,035 Opn.

AboneHTcKkHe MOLYIH RSA MOryT GBITH IOMKIIOYEHB! K KOMMYTALMOHHOMY MOAYMIO SM ye-
pes cranpapTHoe oGopynoBaHue Mepegaun PSM (MKM-30) amm depes BRICOKOCKOPOCTHBIE aG0-
HEHTCKHE JIMHMH ¢ TexHomorued HDSL, koTopeie MOryT NMOKPHIBATE paccToaHue 1o 4,4 KM (MpH
aHaMeTpe xunkl 0,5 Mu). TIpu moMolwy BHTOH maphl K MozyaamM SM, RSM mnu RSA ua paccros-
i 20 7 kM (Mpu auametpe xumbl 0,5 MM) MOTYT HOAKMIOYaThCS aboHenTckue 61oku RSU.
B6nokax RSU 8 nap nunmii U-untepdeiica oGeaysxuparor 128 aGOHCHTCKHX THHMI Kaxgas ¢
Tpatpukom 0,16 Ipa, T.€. BOCEMB NAp JTHHUA MOTYT NOANCPXKMBATE 128 aGOHEHTCKUX KAHANOR, 06~
pasyn 32 Kanaja OAHOBPEMEHHBIX BHI30BOB. B Gnokax RSU mpemycmoTpens! yuiudrunposannas
HyMepauusi, 06CTyKHBAHIE U TADHPHKAUNS.
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Onopuas craning C&CO8 NOAKIIOYEHa KO BCEM MOAYIAM KOMMYTALHH HEPe3 ONTOBOJIO-
KOHHBIE JIHHHH, PaGOTAIOLIHE B HHTETPHPOBAHHOM ONTHKO-3NIEKTPOHHOM pekume. Ofecneunna-
€T MHOXECTBO PEeXHMOB J0CTyNa K GecnpoBOIHEIM ceTM. Kpome TOro, B CTaHLMH MOTYT
GbITb HHTETPHPOBaHBI NPOBOAHON H GECTIPOBOAHON BHALI CBAIU. A Takke NPH MOMONH abo-
HEHTCKOI KO/bUEBOH 0NToBONOKOHHOM ceth nocTyna HONET co ¢ocoGHOCTBIO caMOBOCCTa-
HOBJICHHA CHHXPOHH3ALHH MOXHO pPead30BaTh MHOTOYPOBHEBSI MOAYIBHBIE ¢nocob mo-
CTPOEHHA CETH HA OCHOBE YMAIEHHEIX KOMMYTAIHOHHEIX Moayneit (RSM, RSA, RSU) ¢ FTTC
(Fiber To The Curb — nossesenne cBeTOBOAKOro Kabens A0 rpynmsl 3naunit) u FTTB (Fiber
To The Building — BBOR ¢BeTOBOAHOTO Kabens B 3aanue). [1aBHOE HApAIHBAHHE EMKOCTH
CTAHLIMH OCYLIECTBIACTCA NPU NIOMONH OHOM MM IBYX [1ap ONTOBOIOKOHHBIX kKabeneit. Baokn
CM u SM coeanuaoTes Mexay cobofi AByMs NapaMH ONTHYECKHX kabenedi 6e3 mpuMeHeHHA
MEJHBIX IPOBOSIOB.

MEKCTAHUHOHHSIH KOMMYTaLHOHABI Monyab TSM MoxeT uMeTh UHPPOBOI COCTHHUTENB-
it DT 1 ananorosblit coeaunnTensHulil AT kaHans!.

Lu¢posas cucrema C&CO8 umeet creayrolnye TeXHIYECKHe XapakTepucTiky no OKC Ne 7:

— MakCHManbHoe uHcI0 coeanuennit OKC Ne 7 Ha kasuryto nnaty OKC7 —4;

— MaKCHMANbHOE YHCNIO COCAMHEHMI CHIHATH3aUHH — 204

— MaKCHManbHOE YACAO0 IPYNN COTMHEHRHI curHamusauyy — 2048;

MaKCHMATBHOE YHCIO NYHKTOB CHIHARH3AIMK ANA MecTHol ATC — 1024;
— MakcHManbHaa cnocoGHocTh ofpaGotkn — 400 MSU/c npu cpeamed mmmse MSU —

128 Gur;
— noagepkka 14- u 24-GHTOBBIX KOZOB MYHKTa CHTHANM3ALHH COTNACHO CREUH(HKaHAM
ITU-T (Crnsis kuura).

CucTeMa OCYIIECTBIAET ABTOMATHYECKYIO TapHdHKaLHIO coennHenuii. JaHHEIe TapH{uKa-
UMK XPAHATCA B NOAPOGHBIX cueTax U Tabnuiax. HMelTcs BoceMb HAGOPOB H3MEPHTENBHBIX
nporpaMMHEIX TabmHL o 32 mudpel B Kaxaod. Bo3aMOKHOCTE aHanN3a TAPUOHKALME MOXKET
OBITE YCTAHOBNEHA A1 HOMEPOB MTHHOH A0 8 UMdP, HCNOABL3YIOTCA CHCTEMH TapUGHKAUMY ©
TPEMA PALTMIHBIMA PEKHMAMH TAPHPUKAUKY i KOIGOHLIMEHTaMH IHCKOHTHPOBAHHA B Teue-
HHe 24 4. PaatuyKble pexuMbl TApHOUKAIMA BKAKYAOT OOHYHYIO TapubHKALHIO, CPOUHYIO
TapRUKAUNIO, TAPHOUKALMIO BEIBIBAIONIEH ¥ BEIZLIBACMO CTOPOH. BEIMONHSETCA NOAREPHK-
Ka QyHKUHA CNPABKH 1 MOHHTOPHHIA C4€TOB. KONMYECTBO CHETOB MOXKHO HaGII0aTh Ha MO-
HHTOpE B PeanbHOM BpeMeHH. HCnoNb3yloTes pasfentHble CHCTeMbl TapudHKAUMH ANA CETH
ofLIero MoIE30BAHNA H BEIOMCTBEHHOH ceTH. CHCTeMa HMeeT QYHKUHH AONONHHUTCIBHOMN
Tapudukauun, TapHQUKAUMOHHYIO cucteMy «off-line», TapHUKALBOHHYIO CHOCOGHOCTH
16K cnos.

Cucrema C&CO08 oGnajgaer BHICOKOH CTENEHbIO HHTErpanuy Grarogaps NPHMEHSHHIO
0,35-muxponHoii Texronorun CBUC # HH3kHM pacxofam dHepruu. Cpemnuii pacxon >Hepruu
cucremsl C&C08 cocrasnser 0,35 BT/MHHIO B cOCTOAHHN OkHaaHns U 0,55 Br/mumio B YHH.
Pacxox nmoctoanHOro Toka Moxyia AM/CM coctasnser 10,65 A. ITotpebnenne sHEprau Moay-
nem SM tunogoit koupurypauun (4560ASL/480DT) — 43,51 A 8 YHH. IToTpeGnennue 3nmeKTpo-
FHepruu Npu konurypamnn 10240L/1440DT B pexmme XomocToro xoxa — 3064 Br, npu non-
HO# Harpyske — 5240 Br.

Cucrema C&CO8 cnocoGHa paGoTaTh IPH CREIYIONMX KIBRMATHICCKHX YCIOBHAX:

— TeMOEpaTypHbIi AHANa30H [IPU HenpeprIBHOH paboTe — 15-30° C, npu KpaTKOBPEMEHHOH

pabore -— 0-45° C;
— BAKHOCTS NPH HeHpepsIBHOM pabore — 40-65%, Npu KpaTKoBpeMeHHOH paGote — 20—
45%.



>
>

<<[image: image252.png]UHPPOBAA CUCTEMA KOMMYTALUN C&C08 255

11.2. CTpPyKTYpHasa cxeMa CUCTeMbl
[ndpoBas KOMMYTALHOHHAS CHCTEMA C MPOTPaMMHEIM ynpapieHneM C&CO08 HMeeT MOOYIbHYIO
cTpykTYpy. OHA COCTOHT H3 aAMMHHCTPATHBHO-KOMMYHHKaUHOHHOIO Momyna (AM/CM) H komM-
MyTaunokssix Moayneli (SM). Taxum obpasom, C&CO8 mmeeT pacnpeaeneHHYIO CTPYKTYPY,
npeacTapneHtyo Ha puc. 11.1.

Ha cxeme 1IpeacTaBIeHbl KOMMYTALHOHHbIE MOAYIH SM, NepeaHnii afMUHHCTPAaTHBHBI MO~
aynb FAM, coBMEIIEHHRIN ¢ KOMMYHHKALHOHHBIM MoyneM CM, 3amHuil aAMHHECTPATHBHBIA
Moayte BAM, cepBep, ycTpoifcTea BBoZa — BEIBONA HHQOPMAUMH H TCPMHHAAH OIEPATOPOB

CTAHIHN.

Ethernet 10 MéuT/c

= Fg';" BAM @ @ @
%LAOM/S x % é é’

YeTpolicTea BEOAA/BHBOAA MHCOPMALMK

SM1

Puc. 11.1, CTpykTypa cuctemb C&C08:
FAM — nepeiHni agMUHMCTPATHBHEIN MOAYNb; BAM — 3aaHui a@MUHUCTPATUBHBIN MOOY L,
SM — mogynb koMMyTauuu; OFL — 3BeHO onTUHeckol ceaan; CM — Moaynk KOMMYHHKaUMN

Admunucmpamuensiit Modyas AM cOCTONT H3 NepelHero aAMHHHCTPATHBHOTO Moayas FAM
Front AM), ofecrieunBalOLIEro OMepaTHBHOE YNPABIEHHE CHCTEMOM H €6 CHHXPOHH3ALMIO H 3ai-
1eT0 aIMEHHCTPAaTHBHOTO Moayns BAM (Back AM), cayxaiuero ams B3aiMOAEHCTRES MeXay
\IEPATOPOM H CTAHIIHET, 4 TAKKE COXPAHEHHS JAHHEIX HA PasIHUHLIX BUNAX HOCHTeNeH H Tapy-
PHKALEIH.

3a cyeT MpUMEHEHHS APXUTEKTYPHL «KITHEHT—CepRep» BAM ofecneduBaeT NOMHOCTHIO OT-
KpBITBIE HHTEPQelicE!, 671aroaapa KOTOPHIM BO3MOXHHI: PACIIHPEHNE CHCTEMBI YIPABICHHA B J10-
KambHOi cetH LAN, mapannensHas paGota ¢ HECKOILKMMH IPOLECCOPAMH H YIOBIETBOPEHHE
TpeGoBaKHii MHOTOTOUEYHOTO (multi — point) TEXHHYECKOTO 0fCTYKHBAHHA.

TipenycMoTpeHo yHaleHHOe YNpaBleHHe C NOMOMbIO CTAHAAPTHHIX HHTEpdeiicos (X.25,
V.24, V.35, no cThiky RS-232), n03TOMY 8 NOCTOAHHOM AEXYPCTBE TEPCOHANA HA CTAHUMH HET
REOBXOAUMOCTH,

TepvuHanbHas cHcTeMa ofecriednBaeT fepefiady AAHHBIX NO NokambHoH cetn Ethernet
10 MBut/c. BricOKass HA@KHOCTD M Ge30MacHOCTh JAHHLIX MOINACPKHBACTCA CeTeBRIMH (aiino-
BbMH cepBepaMH. OTKpBITas [CUEHTPAIM30BARHAA Ga3a JAHHBIX (I03BOMSET TEPMUHATLHOMN CHC-
Teme C&CO8 cBA3RIBATBCA ¢ CHCTEMAM# TpeThell CTOPOHbI, HATIPHMED, LIEHTPOM YIPABMEHHS M
UEHTPOM TapHpHKALMH, H BIAHMOAEHCTEOBATE C BEIIECTOALIMM IEHTPOM YIIPABICHHS CETHIO Ye-
pe3 ceTh nepesadM AanHsix X.25.
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Pabouag nnardopma repmuHanos C&CO08 mpencranser coboif cuctemy na Gase Windows
C YCOBEPHICHCTBOBAHNLIMI MHOTOOKORHBIMI HHTepheiicaMi. OHa COZepXUT MoILEble PYHKUHN
06paGoOTKY CTATUCTHKY TpaduKa, GHNIHHIE, YNPABICHHA AAHHBIMU, TeXHHYECKOTO OGCHY)HBa-
HHA, TECTUPOBAHHA U T.A.

Mooyab xommynurayuu CM coniepaut xommyTaunonHoe none CNT i ontryeckue untepdeit-
cbt cB3n FBI. EMKOCTE LIEHTPAIbHOTO KOMMYTAlMOHHOTO 110/ CNT MOxeT ru6ko KoHdurypupo-
BaThes 0T 32Kx32K 1 64Kx64K ao 128Kx 128K, B 3aBHCHMOCTH 0T EMKOCTH KOMMYTaLHOHHOMH CHC~
Tembl. KOMMYTallHOHHO® MO CTAHUMM — MOMHOXOCTYIEOE K HeBnokHpyiomee. Moxyss CM
oecrieunBaET PeUeBbIe H CUrHAbHbIE KAHATEL K APYTHM MOAYIAM. OH NOMKITIONAcTCs K KOMMYTa-
LMOHHBIM MOAYAAM SM depes IBe Maphl ONTOBOIOKOHHBIX JHHHI, KOTOpHIE PaboTaloT B peXkuMe
PE3ePBIPOBAHHA HIIH B PeXKUMe Pasaesienns Harpysku. Jina cessn AM/CM ¢ SM nconesyercs on-
THUeCKHH HHTepdelic co ckopocThio 40 MGHT/c. JIHHA THHHN MOXET IoCTHTaTh 50 KM 6e3 MoBTO-
PpHTENeH, 4TO NO3BONACT 3HAYMTENBHO YBEIHUNTE IUIOMANS MOKPBITHSA CETH OJHOM CTaHIHeH.

KoMMyTauHoHHOE MONe PEATM3yeTcA HA OCHOBE ONTHYECKOH TEXHONOTHM M TEXHONOTHH
CBUC 0,5/0,6 MKM.

TomxocTsio pacnpenenennoe ynpaenenne GyHKUHOHAILHO PEATH3YETCS MPH TOMOLIH TPO-
ueccopHbrx Mozyleit (CPU) (80386/486/586), pactionoxkeHHbIX B MOIYIaX SM.

CrpyktypHas cxema cucrembl C&CO8 npernicTabnena Ha puc. 11.2.

FAM

LLiuka napasineneHoi 05paboTkA MBI

MCC Mcch mcc] [mec] [mec)
| [ roe |

SNT

cM

Tepmunans!

o p—Lso

oPT cPU MC OPT| OPT

1 H ] _

KomuyTaumonHoe none
NET oke7]|[a J|[Cor |[Ast J[ost

sM

Puc. 11.2. CTpykTypHas cxema cuctembl C&CO08:
FAM — nepeanuii aaMuHUCTPaTUBHLIA MOAY; MCC — LEHTP YNIpABNEHUSR CBAsHIO;

HDLC — BbicoKOypPOBHEBOE YNpaBneHue Kananom Nepeaaqn AaHHbIX; SNT — KOMMYTauoHHLIR CeTeBOH
TepmuHan; BAM — 3agHuil afMUHWCTRATUBHBIA MOAYNb; LAN — NOKANbHAs BbiMCOMTENEHAS CETb;
FBI — ontuseckuit uHTepdenc ceasu; CPU — UeHTpansHoe NPOLESCCOPHOR YCTPORCTBO;

MC — ueHTpanbHa namsiTe; OPT — onTudeckuil UHTepdeic; SM — KOMMYTALMOHHOE Mone;

CNT — LeHTPaISHOS KOMMYTALMOHHO® AONe



>
>

<<[image: image254.png]>
>

<<[image: image255.png]258 TNABA 11

Hutepdeiic oneparopa, YnaneHHble MECTa OICPATOPOB MOTYT PacnojaraTbCs Ha Paccros-
HHH 710 7 KM OT OCHOBHO#t CTAHUHH M NIOAKAIOYATECA K HEll Npn HoMown ukTepdeiicos 28+D ce-
Tu ISDN npu anameTpe nposoaos misuu 0,5 MM.
K uBtepdeiicam cera ISDN ornocsTcs:
- undposbie aGonenTckue komniextsl DSL w14 noaxmoueHus tndPoBHX aGOHEHTCKUX Tep-
MMHANOB Yepe3 ceTeBoe oxonyanne NT1 u Gazoswit nocryn 2B+D;

— MOAY/H NepBHYHOTO JocTyna PRA 1ist MOAKIIOUEHHsS NOKAILHBIX CETel JOCTYNa 4epes
MapUIpyTH3aTOp H BEAOMCTBEHHBIX CeTel CBA3M;

— moaynn PHI u apanteps AU Ans NOAKAIOUEHHS K MAKeTHOI ceTH oflIEro moab3oBaHHA
PSDN.

Kaxnas mnata aganrepa PRA umeer apa nopra 308+D (Pekomenpauun ITU — T 1.43). Tpo-
TOKON CeTeBoli CTOpoHbI cooTBeTcTBYET Pexomennamam Q.921 u Q.931. Inatet ASL u DSL, a
Take DT 1 PRA MoNHOCTBI0 COBMECTHMEI 1O pasheMaM.

Uncno nurepdeiicop neppuuHoit ckopocTh (30B+D) coctasnser: 48 uHTep(eiicoB Ha MogyITh
npy Henonb3oBaHiH SM Kak 10kanksoro Momyns H 64 uHTepdelica Ha MOLYNb — KaK He3aBHCH-
Moii cTaHUHN.

Hutepoeiice cetn ISDN ctanumu C&CO8 npeacTapneHt Ha puc. 11.4

. 28D
(I |

HEREEE

o]k yIATC

2B+D

akc nacea G4
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Tepuunan ETS300.099

)
3
iz ———
U Choposon ISDN A g
Tenecion
techor v
x25

TA H

Kounsiorep

TA

T =
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Auancruau@
el E % )
i ==

Pabouan  Padovan
Cepsep  craWum  cTawuuA

Puc. 11.4. UnTepdeirc ISDN cranumm C&CO8:
LAN — rokankHas BuiuvcrMTenbHan ceTe; PRA — MORYNE NepBu4HOrS aocTyna; PHI — ukTepdeic ofpaGoTumka
naxetos; DSL — uucposas aGoHenTcokas nuHus; NT1 — ceTeBoe OKOH4aHUe NepBOro TvNa 6a3oeoro Aoctyna ISDN
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11.3. AnnapatHoe o6ecneyeHne CUCTEMbI

Bee amapatnete cpeacrsa ATC C&CO8 pazgencHel Ha yeThipe ypoBsa. Ha HusieM ypoBHe Haxo-
WTCA CXEMHbIE TUIATHI, BHINONHAIOLIME pazIuHbie PyHKIMK. Bhine ypoBHEM HAXOIMTCA KacceTa
(nosika), coAepallas PAR CXEMHBEIX MAaT, OOBCAHHEHHBIX 1O (YHKIMOHANBHOMY NpH3HAKy., M3
HYHKUHOHATILHBIX KACCET COCTOAT MOTYJH Pasiu4HEIX BHIOB, KOKABIN H3 KOTOPHIX MOKET BHIION-
1IATL onpenenenHbe GYHKIK, PasauyHble MOXYMH COCTABIAIOT KOMMYTAUHOHHYIO CHCTEMY, (ByHK-
UK H HETepdecsl KOTOPOH ONpeeNATCA KOHGUTYpatwmeli H NpeAHa3HAYeHHEM CHCTEMBL.

MozaynsHas apxuTekTypa obecneunBact yao6eTBO MOHTAKA, HAPALMBAHHE EMKOCTH KOMMY-
TaUHOHHOT CUCTEMEL HIH ZoBaBneHHe HOBOro 0GOpYROBaHKA, 06eTyaeT BBEACRHE HOBBIX (QYHK-
1K}, TEXHONIOTHIA, a Takoke paciuperne obmacreli MPHMEHEHNA TyTeM YBETHUCHIA HWIH COKpame-
18 Habopa kacceT. KoMnakTHoCTE 060PYIOBaHMA, MATIOE JHEPTONOTPEGNEHNAE, a TaKkKe BEICOKAA
HAZEXHOCTB CHCTEMBI B ieom obecneunBaioTes npuMeneniemM CBUC ¢ Texuonorueit 0,35MxuM.

PaBoTolt GOTLIIMHCTBA CXeMHBIX AT YIPABIAIOT MEKPOIPOLUECCOPE, YTO 3HAYMTEIBHO YII-
Pouaet KOHGHTYPALKIO ANTAPATHEIX CPSACTB CHCTEMBI, JUI8 pACIIHPEHHsA CTAHUMH H YCOBEpLICH-
CTBOBAHMA ¢ (YHKUMA JOCTATOUHO AOGABHTH COOTBEICTBYIOUIME ANMApATHO-IPOTPAMMHBIE
cpeacTBa Ge3 HIMEHEHMUA CXEMBI ILIAT.

Annapatheie cpeactea C&CO8, rmaBHEIM 0GPa3eM, COCTOAT H3 KOMMYTALMOHHBIX MOLYynel
{SM) H AAMHHHMCTDPATHBHO/KOMMYHHKAITHOHHOTO Moy (AM/CM).

11.3.1. ADMUHUCTPaTUBHO-KOMMYHUKaLMOHHbIN Moaynbk AM/CM

Mogyns AM/CM — ueHTpanbHBIH 31EMEHT KOMMYHHKaUHOBHOH cHeteMbl C&CO8. On ocymect-
Bi%eT GYHKUMIO MEKMOLYTIBHOM KOMMYTALHH H QYHKUMIC YIIpaB/IeHHs Beelt cHeTeMoli. AM/CM
COCTOMT H3 aIMHHMCTPATHBHOrO (AM) 1 KoMMyHIKauHeHHOro (CM) Mogynel.

Mopyne AM norudeckn paspenen na mepennuit FAM (Front AM) u sammmii BAM (Back
AM) monyma. FAM BEIROAHAET OCHOBHBIE (YHKUMH CHCTEMHOIO YMPAaBICHHA, KOMMYTALIHIO,
MAPUWIPYTHIAUHIO, YTIPABIEHHE PECYPCaMH CETH, XPAHEHHE H Pe3ePBHPOBAHHE TAHHBIX, ofecnedH-
aeT: 8) nepeavy HuopMauuH o paGoyeM COCTOAHHHA BeeX MOAYNel B MoAyNs BAM u B Tepmu-
Hankl ofiepatopa ¢ G) ABa BHAA MHTepdeficon Jutd cBasn ¢ SM: onTiueckuit HHTepdeiic co ckopo-
b0 40 Mut/c n nutepdeiic E1. Kpome toro, nHbopmanus o6 apapuax 1 c6osx e paGore yepes
Tepmunan ofpabotkn FAM mocTynaet B 6110k aBapuitHoil cHrHATH3aunH BAM.

Tax, BAM npeacrapnser coGoil ynpaBAlomuii BBIUHCAHTENbHEIH KOMIUIEKC, COCTOAMIMH H3
KOMITHIOTEPHOr0 TEPMHHANA CO CHELBANBHEIM NPOFPAMMHEIM OGCCIIEUCHHEM, H OCYIIECTBAAET
B35 ¢ FAM uepes nge mnmn HDLC Ha etasuoll miate MPC. BAM HMeeT pazpeMsl Uist noa-
KTOYEHIA MOHHTOPA H KIABHATYPSE, IPHBOAR (hronmH-aucKoB 3,5. Moxyns BAM ocymecTsiser
COENKAEHHE KOMMYTALKHOHHON CHCTEMBI C OTKPBITOH CHCTEMOT YIIPABNEHHS W TeXOGCTYKHMBAHUA
(O&M) B pexuMe «knueHT-cepeep» depes uurepdeiic TCP/IP, a Takke K AHCTAHIMOHHOMY
nyneTy uepes mutepobeiicer X.25, V.24/V.35.

KoncTpykTuBHO AM BEINOHEH Kak OfHO Henoe ¢ CM, moatomy AM u CM BMecTe HasbiBa-
Wt sodyres AMICM.

Biiok rrasHoro ynpapneHus AM/CM cocTOMT M3 mnaT (cM. pHe. 11.2): ynpaBneuns cBS3bio
(MCC), ontiueckoro nutepdeiica (FBI), nenrpanbHore xoMMyTanuonHoro noss (CNT) u cur-
HaNbHOrO KOMMyTatioHHOro nosist (SNT). JiBe nepebie niaTel ynpasaeHus ceaseio MCC (MCCO
# MCC1), pabotaoilirie NapHO B AKTHBHOM/PE3EPBHOM PEKUME, HCOMBb3YIOTCA B KAUECTBE IIAB-
Hbix mpoueccopoB AM/CM u 114 ceasu ¢ BAM, SNT, CTN u nnatoif aBapuilHOlN CHrHATH3ALHI

o
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ALM, a ocransubie nnatel MCC npeasasuadenst 2ng ynpaeiaesus SM. Kaxaas napa maar MCC
cnocoGHa nognepxuBath 12 moayneit SM. Ilpu nonHoii koudpurypaunu cucrema C&CO8 moxer
nogaepxusars 128 momyneit SM. ITnata MCC depes BHICOKOCKOPOCTHYIO [M(BPOBYIO IHHHIO
HDLC coemunsietca ¢ onTHyeckuM uBTepdeticom FBI, ¢ TOMONBIO KOTOPOro peannsyeTcs onTH-
yeckas CBask Mexay AM/CM u SM, a taioke meskay MoaymsiMu SM uepes AM/CM. B sToM cny-
yae MCC ofecneanBacT CoeMHEHHE KAHANBHOTO YPOBHA MEXAY MOAyRamH, a FBI — coenune-
Hye GH3nYeckoro yporHA. ILiata ueHTpanbHOro KommyTaunonHore mons CNT peamnsyeT Bpe-
MEHHYI0 KOMMYTallHIO M BMECTe ¢ KoMMyTau#oHHEM noaeM NET B SM suinoniseT odMeH peye-
BLIMM CHFHANSMH MEXJty MOMYsaMH SM.

KommyTauuonnoe none curHanuzauuy SNT HCrons3yeres A1 BHYTPEHHEH KOMMYTAUMH HH-
$opMallH  BRICOKOYPOBHEBOTO YOpaBleHHA 3BeHOM AaHHEX HDLC RHYTpH CXeMbl CBA3H
AM/CM. CurHane! TaKTOBOH CHHXPOHH3AIH, HEOGXOAMMEbie AT LHGPOBOH KOMMYTAIHH H Tie-
Ppefavit, MOTYT coaepXaTh GNOK TAKTOBOM CHHXPOHH3AUMH KOMMYTalHORHOi cHeTeMbl C&CO8.

CrpykrypHas cxema cBasy AM/CM c nepudepnitHeiMu MOIyaaME SM mpeacTaBleHa Ha
puc. 11.5.

CNT 64K x 64K |
32 MGuric i
— & S i
i
FBI—‘ FBI Foi ||
!

OFL

@F 40 Mwic
M sM

Puc. 11.5. Cxema cBasu moayna AM/CM ¢ Moaynsmu SM:
FBI — ONTUMecKMit nHTepdBic; CNT — LEHTPansHOS KOMMYTaLMOHHOS NONS;
OPT — ontuyeckuin uHTepdeiic; OFL — 3BEHO ONTUHECKON CBA3K:
SNT — curHanbHoe KOMMYTALMOHHOE None

11.3.2. Moayne kommyTaymu SM

B xommyTanuonHoii cucreMe C&CO8 90% dyHxuuii 06paboTKH BEI30OBOB H TeX00C/TYKHBA-
HUSL OCYIIECTRIACTCA B KOMMYTALIHOHHOM MOMyNe SM, KOTOPHI# CITyJKHT OCHOBOIf OCTPOCHHA
crannuu (puc. 11.6).

B coctas Moayss SM BXoaaT hyHKUHOHANBHEIE BI0KH:

— 6aok ynpasnenus u cessu (MC) ynpasiaer paGotoii SM, kpoMe TOro, BEIIOAHAST GyHKUH
TEHEpaLHH H MIPHEMA PA3THYHBIX TOHATbHBIX CHFHANOB, GYHKIHH TECTAPOBAHHA M CIEUR-
anbHble GyHKIHE 06PaGOTKH BBI3OBOB, HANPHMEP, IIPEAOCTABICHUE YCIYTH TPEXCTOPOHHEH
CBA3H H KOH(bePenI-cBA3N 0 64 a6oHEeHTOB;



>
>

<<[image: image258.png]LUMGPOBARA CUCTEMA KOMMYTALIMK C&Co8

261

K AC/ICM
Kpoce
AON(CID) Ontmeckan
@ MDF WHTepceicHan nnata
ABoHEHTCKU Jli PHI o oot
et x.25 {_ psPDN
2 oBpago
g
BenowcTaesHan E g ot DOF
ATC MOF 2
A% 4096 4096 ]
<8 KommyTa- 8 K apyrum
AGOHEHTCKMI 3 =] wonkoe o5 i AT2 MOT CTAHUMAM
KOHUEHTPRTOP MOF 5 none %1
b4 NET ;o‘ g
GaKCMMMBHBIA ﬁ § AT4 MDF
annapar 1] oF §
=
Mopem FYYES
MC MFC
L oPU oKeT
NOD
=
H
g
§ Z Bbinncka
vac G4 - FIED T &% CieTon
) g MpwHTep
z
a
EI @ LAN
Komntotep  f £ o {NokansHan ceTb)
NT1 % H g
B H
Buaeo- ES 3E Bnok
TenedoH SI8 <§ aBapuiiHO
camanusaun
Crcrema ofcryAHBaHWR CTanL
Tenexe
-
1SPBX.

Tepuman
rapupuraLn

Tepuwian  Tepmmsan  Tepuswian
uamepers

Tepuman
TpacIKaLM OBCIYXHBAMS YTaHOBKH
aate

Oneparopckas cucTema

Crewansimin
Tephinan

[N—

Puc. 11.6. CTpyKTypHas cxema Moayna komMmyTauun SM
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— onmuveckue unmepeiicot OPT yepes IBe Napkl ONTHYECKHX JTHHAI CBA3H COSBHAIOTCA ©

AM/CM pnn obecneyenns cassu Mekay SM u AM/CM, a Takke Mexay pasmiuuHbiMi SM.

KpomMe TOTO, OHM MpeAOCTABIMAOT KAHATB! INA NEPelaull CArHAIOB TeXOOCTYKHBAHHA H

TECTHPOBAHUA U3 Moaynsi BAM B moayns SM nin u3 Moayns SM B Mooy, BAM;

Kommymayuonnoe none NET 0CYIMECTBNAET BPEMEHHYI0 KOMMYTAUHIO KAaK MEXIY ABYMR

aGonentamu gankoro SM, tax u Mexay aSonentamn gannoro SM u AM/CM, none paGota-

€T B PeXHME «TOPAYETO pe3epsar, KOMMYTAUMOHHOE 1I0JE MOIYNA — BPEMEHHOE, eMKO-

cTio 4096x4096 BpeMeHHbIX HHTepBanos (4Kx4K);

BROK yIPpasRens u KOWMPONR COCMOAHUA AGOHEHMCKON U COEOURUMENLHON UK, NPpOYeC-

ca kommymayuu ¥ ofmena oannvimy MPU,

naama EMA BBINONHACT GYHKUHH MEPEKMOueHHs Mexay AByMa MPU u ynpasnsget ux co-

CTOSIHHEM;

Brox NOD ocyuiectsaser ceasb 610xa MPU ¢ aGonenTexuyM 610kom;

— Modynb pacnpedenumens 6b130606 ACD BHIONHAET crefylomune QYHKIMH: FPYNITHPOBKY

BXOOALMX MEXCTAHIHOHHBIX KaHATOB, Pa3neNeHAe NIYHKTOB HA [PYIINE B COOTBETCTBUH €

HX THItaMH YCAYT U IPYNNOBOE YMNPaBAeHHE C LEAbK PAHOHAIBHOTO HCHONL3OBAHHUA pe-

CYPCOB JIHHRI{ CBA3M, ¢G0P CTATHCTHYECKHX ZAHHBIX, CBA3B MEKY MonyineM ACD u TepMu-

HaoM onepatopa yepes kanan 1B+1D. Ipu 31oM nocTuraetes urrerpauus ACD c cyutecr-

BYIOIMMH CHCTEMaMH CBA3H, TAKHMH KaK GeCTIpOBOAHBIH BLI30B (IICALKUHT), CHCTEMO 3a-

MPOCHO-yXa3aTeNbHbIX COOBIIEHAH (HANPHMED, TOYHOTO BPEMEHH HIIH NOTOLBI) H LeHTpa-

NM30BaHHOH CHCTEMOI! NMONCKA HEHCNPABHOCTEH; JU1A CBA3H MEKIY CHCTEMOIT 0BcayxuBa-

HHA ¥ MoayNeM ACD HCronb3yeTes OTKPBITHIA IPOTOKOM CBA3M;

unmepeicuoiti Grox cONEPRMT pasHoOGpasuEe HHTepdeiich 1a npeobpasoBanna gopma-

Ta UHPOBBIX CHIHANOB, HCTIONB3YEMEIX CaMOl KOMMYTalHOKKOH cucTemoit C&CO8 B hop-

MaThl:

= AHAIOTOBBIX aGOHEHTCKUX NuHMH (ASL),

= unPOBBIX coeanHuTebHbIX Aukuit (DT),

= naxeTHot cetu (PHI),

« unrepdeiicos undiposoii cetn ¢ uuTerpauneli yeryr ISDN (BRI-28+D, PRI-30B+D),

® HHTEpdeiicoB ABTOMATHYECKOTO PacTIPEeNHTeNs Bbi30BoB (ACD) H HHTe/NEeKTYaNbHBIX
yeayr (IS), cOOTBETCTBYHOIINX PAsTHYHEIM BHAIM TEPMUHAIBHOIO 0GOPYI0BAHMS.

IMnate: MC2 1 OPT noaknroualoTes TONbko B cay4ae paboThl MORyAs SM B cocTase cTan-

1

i

unH ans nogkmouenns k AM/CM. Ilpu paGote SM kak aBTOHOMHO# CTAHLIMK OHH HE UCTIONb-
3yIOTCA.

Hutepgeiicrbie G10KH ananTHPOBAHE! K PAXTHYHBIM aHATIOTOBBIM H WHBPOBLIM aBOHEHTCKUM

THHAM, COSAHHHTENBHBIM JTHHUAM, MEXCTAHIHOHHBIM CHCTEMAM NEPeNatdl H MEXCETEBHIX CO-
eHHeHNH.

KommyTaumonnsie Moy SM cucrembl C&CO8 noasepKHBalT MHOKECTEO HHTepdelicon

UNI (untepdeiic «<nonbsopatens—ceth») i NNI (MexceTeBoit HHTepdeic).

B Moayne SM ucnone3yiores creaytomme untepdeiics UNI:

— aHanoroso aGonentckoit Mmeun (ASL);

— uspporoii aGonenteroii auunn ISDN BRI (2B+D) (DSL);

— nepeuynblii noctyn PRA (308+D),

— V.24/V.35 64 kGur /c;

~ Nx64 x6ut /e (N=1,2, ..., 30);

— V5 (V5.2/V5.1);

~ undposoii ceTu nepenaun ganupx DDN.

Tlnater ASL 11 DSL cOBMeCTHMBE IO PA3heMan B IOJIKe AGOHEHTCKHX SIHHHIL.
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B mogyne SM npumenaoTes ciaeytomne untepdeiice cetb—cers (NNI):

- PDHEL;

- neperunblil noctyn 308+D (PRA);

- uHTepeiic maxerHot cern PHI;

- V5 (V5.2/V5.1).

Bee unrepdetics NNI ofecnieunsaioTcs cTaHAapTHOH MUratolf W@poBLIX COCMMBATENLHBIX
nauudi (DT) npu oMol nporpaMMHero obecnevenus 0GpaboTku TpoToKona.

B cocras untepgeiicHoro 6oka BXOIHT MOIY/E MEKCTAHUMOHHOH cBA3H 1AM Gnok mudpo-
BHX COCAMHHTENBHBIX JMHHH, OPENCTABAIOMMI coG0f HHTepdeiic MeXTy KOMMYTAIMOHHON
cuetemoit C&COB u uudpoBoit cuctemoii nepenaun HKM-30. On mepenaer nepBHUHEIR MOTOK
2048 k6n1/c 13 30 peueBHIX KAHANOB H OAHOBPEMEHHO IPHHIMAET U3 CHCTEMEI IIePEAAYH NEPBHY-
HEIX CHTHANOB 2048 KGHT/C; OCYIIECTBIAET pasnoxkeHie HX Ha 30 KAHAMBHBIX PEUCBBIX CHIHATOB,
KOTOPEIE 33TEM YEPE3 KOMMYTALHOHHOE N0JIE PACTIPENENAIOTCS aG0HEHTAM.

Bnok UMGpPOBLIX COSMMRMUTENBHBIX JIMHMIT MOKET PaGoTaTh B CTAX CBASH PAsMYHON CTPYK-
TYPH H KOOPAHHMPOBATL BHYTPSHHIE  BHEWHHE TAKTOBBIC CHTHANBI ¢ PA3MHUHBIME YACTOTAMH
478 YCTPAHEHHA PA3HHIB] YaCTOT.

B undposoii cucteme C&CO8 ¢ nomowsio MORYIIS cucTeMst curiamnsaman MFC/OKC Ne 7
BOIMOKHO MONKMIOUEHHE K COTSIM CBASH PAa3IMYHONO HasHaveHus. B ciyuae Tenedonuoit cern 06-
wero nons3oanua PSTN moryt GbiTe ucnmonb3oBaHsl cucTeMbl curaamsanun OKC Ne 7-TUP
win 2 BCK. st noaxmoyeHns K HETerpansHoit uudposoi cetrn ISDN MoryT GBITh HCHOAB30Ba-
i chetemsl curiamsausnn OKC Ne 7-ISUP, ana noakniouesna K mudpoBoft ceTy nepesady Aau-
#ix DDN — nonynocrosnuoe coemnuenue. Ecte ABa cnmocoGa NOAKMOUESHHA K KOMMYTHPYEMO#H
CeTH NaKeTHOit Nepenayun AaHusIX obmwero nons3esanns PSPDN (puc. 11.7):

— ¢nocof A (MHHUMATBHBIA POXHM HHTETpPaUKH) — C NPUMEHeHHEM npoTokona X.25 uepes

ok agantaunu AU;

—cnoco6 B (MakCHMANbHBIH PEXHM HHTErpalui) — MOMITIOYEHHE HEMOCPENCTREHHO K

PSPDN uepes naxetHblit nuTepdeiic PHL

MonynocronsHo
COBMHEHUS,

ETS300-009

Puc. 11.7. Cnocobibl noaknioyenus cucremsl C&C08

K AOCTOHHCTBAM CHCTEMBI OTHOCATCA: NOJIEPIKKA peKHUMa HPAMOro COCAHHEHHA U KBa3H-
OPAMOTO CETEBOTO COSAHHEHHA, BO3MOKHOCTE OAHOBPEMEHHOTO HCTIONB3OBAHUA CUCTEM CHUIHA-
mmsainn OKC Ne 7 n 2BCK ans 0ZHOrO HanNpaBlIeHHs CHIHAIM3ALAY, JETKOCTh B MOACPHH3AIHI
000pyR0OBAHMSA BCAEACTBIE COBMECTHMOCTH Pa3beMoB miaT curdanusaunn OKC Ne 7 u Muorouac-
TotHoH crrHanssaimn (MFC). Coeaunenue curnamisaunn OKC Ne 7 Toro ke CTaHUHOHHOrO Ha-
NpPaBAEHHA MOXET PACHPOCTPAHATECA B PA3HBIX MOAYISIX MEXCTAHUMOHHEIX miuHui, OKC Ne 7
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MOMET GITh CBOBOAHO YCTAHOBICHA KAK U1 HCXOMAIIMX, TAK W 1 BXOISINMX HII ABYHANDAB-
JIEHHBIX MEKCTAHUKOHHLIX JIMHHHA, a TAKOKe YNOBIETBOPATh TpeGopanusam ISDN, IN, MoGHsHOR
CBAH U1 CHCTEMBI CHIHATTH3ALIMA.

BnoK riaBHOTO YNPaBleH#s IPH KOMILVICKTALHH PasTM4HBIMH GNoKaMH BHTepdeficoB THEMI

CBA3H MOXeET 06pa30BEIBATE PA3HEIE THOH SM JUIA peanH3auuy pasmuuHbX GyHKIHI:

— unTepdeiicaMu aGOHEHTCKHX JMHHI —— KOMMYTAUMOHHEIH MOAY/b aGOHEHTCKHX NHHHI
USM (User Switching Module);

— unTepdeiicaMu COSIMHUTENLHBIX THHHE — KOMMYTAURORHBIH MOIYIb COCTURHTENBHBIX
nmuunit TSM (Trunk Switching Module);

— nurepdeiicamn aGOHEHTCKHX JMHRE W COCAMHHTENBHBIX NMHHA — KOMOMHHPOBaHHBLE
KOMMYTAUHOHHBI MOAy/b abGoHeHTCKHX/coeanHuTenbHeX auapA UTM  (User/Trunk
Switching Module);

- 6nokoM ACD M HHTCIIEKTYaNbBEIX YCIYT — MHTEIIEKTYAIbHbIH KOMMYTAIHOHHBIH MO-
nyae ESM (Intellects Switching Module), oGecneduBatomi Takie YCIyrH, Kak aBTOMATH-
yeckoe pacnpenenchne Bpr3oBos (ACD), peueBoil MOYTOBLIN LMK H YCIyra CIPABKH O Te-
Te)OHHEIX HOMEpaX.

B ta6i1. 11.1 npeacTaBieHs! THNIOBLIE KOHGUrypanuu Mofyeii SM.

Tabnnua 1.1, Tunosble koHdbUrypauun mogynein SM

Tun Jlokaabneiii SM Yaanenustit SM
Moaynn Yucao Yncro Yucro Hucao Yncno Yueno
ananoroebix AJl cn CTATHBOB | aHa0TOBRIX AJl ca CTaTHROB
6688 - 4 6688 - 4
4864 - 3 4864 - 3
UsM 3040 - 2 3040 - 2
608 - 1 608 - 1
4864 480 4 5472 480 4
4560 540 3 4256 960
4256 600 3952 960 3
UM 2736 900 2 3648 1200
2432 960 2128 960 5
912 960 1824 1560
608 1320 1 304 960 1
TSM - 1440 - 1920

IIpn noMOIUM TEXHONOTHH PEHEBOTO CHHTE3a CHCTEMA TO3BOAAET PEanH30BaTh 256 ykasa-
TENbHBIX cooﬁmeuuﬁ.

Momynb SM 0CYWIECTRAACT MOUNTOPHHT BLI30BOB YCIYT B DEaNbHOM BPEMERH, BKIIOUAK HO-
Mep 3a1efiCTBOBAHHOFO ONepaTopa, TpadHka, HHAMKATOPA 3aHATOCTH H OXKMIAHHA BhI30BA, 4 TaK-
K€ MAKCHMA/IBHOTO BPEMEHH OKUAAHNA.

EMKOCTb ONEPATOPCKOH CHCTEMBI COCTaBAAST 836 TePMHHAIIOB OfICPATOPOB Ha OJHH MO/ SM.

Oneparopckan cHcTeMa Gasupyercs Ha ISDN u BRIMONHSET nerkoe 06cIy)KUBaH#e H YOpPas-
JeHHe, a TaKke rubkue  HBepCHbHIMPOBAHHEIE BYHKUMK. OnepaTopeKas CHCTeMa MOXKET NpHR-
MEHAThCA Kak: TepMuHan oneparopa CENTREX; nedTp BBI30BOB; TepMHHAN neixuHra; HHOp-
MaLMOHHbIH TEPMHHAT, 3aNPOCHBIH TEPMHHAN; TEPMHHAN 3aMPOCA HOMEPA; UEHTPATH3OBAHHBI
TEPMHHAN MOMCKA HEMCNpaBHOCTeH. PeueBad nouTa mpeaHasHayeHa AN 3aNHCH PACTIOPKCHHH
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TIABHOTO OTIEPaTOpa A4 ONEPATOPOB CHCTEMBb 06paboTki BEI30BOB. OnepaTep BBINOMHALT Cle-
ayiomme GyHKIHN: 3aNKCh W Nepeaady coobueHnH, HHANKALIIO «CBOGOIHO/3aHATO>, PYHHOIT/a8-
TOMATHYECKHIT OTBET, OCBOGOKICHHE JIMHUH, Nepeiady BbI30BA, HHOWKALHIO OGLICH 3aHATOCTH,
YHepKaHHE TMHHM, BBI3OB ¢ PACAPCASTCHHEM [0 KaHA/IAM, MOHHTODHHF BBI30BOB ycuyr, AOH,
HHMKALMEO TPahHKA OTBETOB.

Cxema KOMMYTATOPHO#H onlepaTopekoit cHerembl C&CO8 npreeaeHa Ha puc, 11.8.

PSPDN/DDN:

2B+D)
]
Tepmunan  Tepmmnan PSM
onepatopa  ynpasrienua
RSA
[ ..
Topmusan Tepmuran Cepeep
ymanenoro MOHUTOpHHIA
oneparopa LAN

Puc. 11.8. Kommyratopras onepatopekas cuctema C&C08:
PSM — MOGYSIb NOAKIIOMEHNA SIEPUEPUNS 1 KOMMYTatMy; AM — aaMAHKCTRATHBHLIR MORYAL!
CM — BLIMUCAMTENLHBIA MOTYNb; LAN — NOKanbHas BEIHVCIIMTENLHAR CETb:

KommyTanuonnas cuerema C&COB uMeeT TPH 0CHOBHBIX THIA YAAICHHBIX MOTYeH:
~ RSM yznanenuslit KOMMYTAUHOHHKIH MOAYIb;

— RSA yganennpiii aborenTckHii 610k,

— RIM ynanesnriii HHTETPUPOBAHHBIA MOAY b,

B 1abn. 11.2 npnseseHs XapakTepUCTHKA yraneruelx Monysneli RSM n RSA.

Ta6nuua 11.2. XapaKkTepncTHKK yaaneHHIX Moaynei RSM n ARSA

Coensenne | Monknoe- Maken-
Korpuumenr
Tun ynanennoromonynn | Encocrs, | SBPINEE | payrpy nie ManBHOE
HeHTpa Moayas «ONTC | paccroanne
OnHomozosoe
RSM | 3046688 4,75/1-111 Ecte OITOBONOKHO 50 kM
KommyTausoHnbIf Oupepenset-
RSM-I1 | 3046688 4,75/1-111 Ecte HKM-30 cs cucTeMol
nepesadn
ABoHeHTCKMA RSA | 256-1536 4/1-1/1 Her HKM-30 To xe
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11.3.3. YaaneHHbiit mogynb kommyTauun RSM

B 3asMcHMOCTH OT PACTIONIOKECHNA Y HAZHAYCHHA TIPHMEHAKOTCA IBA THIIA SM:

— MECTHBI (CTAHUHOHHBII) SM, ycTaHABIHBAeMBIil HA CTAHIHH,

- ynaneHuplit RSM (Remote Switching Module),

MecTHelit (cTanuuoHnbii) SM u AM/CM, Kak npasuio, yCTAHABRHBAIOTCS B OJHOM BTO03a-
ae. Y aaneHnbi MoAynk RSM pacnosaraetcs Ha paceTosHiH A0 50 KM OT OCHOBHOM CTAaHIWHN H
nomotiovaeTca k CM uepes ONTHYECKYIO CHCTeMY ¢BA3H (puc. 11.9),

Ton — ]
PSTN AM H
TSM o™ USM !
Envxavi i
KOMMYTAUMOHHLA |
o
40 MuTre @ @ 40 MBut/c
50 kM onTyeckan
[ reeEs DR
RSM ynaneHkbiil RSM ypanenHotii
KOMMYTALIMOHHBIA KOMMYTAUHOHHBIH

Puc. 11.9. Cxema noaknioueHns yaanenHoro Mogyna RSM:
TSM — MOAYNL BPEMEHHOMN KOMMYTALIMK; USM — KOMMYTALIMOHHBI MOAYNb BOHEHTCKUX NIMHWA

Moaynu SM # RSM HASHTHUHE 110 CTPYKTYPE (OTIHYAIOTCA TOIBKO THIIOM ONTHYECKOTO HH-
Tepdeiica — «Gmmkdero» A SM U «gansuero» mis RSM) u coensnsiores ¢ AM/CM uepes nge
Naphl ONTOBOMOKOHHBIX MHHMIT CBA3M NIPY [IOMOIUM BHYTPHCTAHIHOHHOTO NPOTOKONA CO CKOPO-
CThIO Mepenaqu 40 Méut/c.

B Tex cinyuanx, KOTJA HA CETH YK€ CYIIECTBYIOT PasBeTBIEHHAsA KaGenbHast ceTh H CHCTEMBI
nepenauy UKM, ocractus oOpiunbii Mosyns RSM untepdesicom MKM, BOIMOXKHO NOAKIOUATL
RSM uepes untepdeiic E1 ¢ momoumio cucremsl nepefaun HKM. 3to noseonser >¢pdexrusro
HMCNIONB30BATE YK€ UMEIOIUNCCA JIHHHH CBA3ZH.

Mozyns RSM, kak # SM MOXKeT OCYIIECTBATD BHYTPEHHIOK KOMMYTAlIHIO H IPEAOCTABMATL
Te e HHTepdedichl ¥ Gynxuun. Ero IiiaBHEe NIpeMMymecTBa:

~ JIEFKOCTH TIOCTPOSHUA GONBIIHX CETEl BBICOKOH NPOHIBOAUTENLHOCTH ¢ MEHBUIHM KOJHHe-

CTBOM CTaHHHiL
~ HeHTpalbHOe ofCITy)KHBatReE, TapH(uKaLus, ¢6op CTaTHCTHKH TpadHKa, yNpaBleHHE AaH-
HEIMH 114 Bcex RSM Beimosinaer onopHas cTanuus (AM/CM);
~— GyHKIMA BUYTPERHEl KOMMYTAIHU TapauTHPYET GoMee BHICOKYIO HAAEKHOCTS U Gesonac-
HOCTb B KpATHYECKHX CHTYaIHAX.

Tpu nomowk cTangapTHoro uutepdeiica HKM (PCM) Moaynk SM MoxkeT GBITE paciiipen
sio RSM 11, 410 0coleHHO MOAXOAUT A5 NOCTPOCHHSA CETH ¢ PaclpeieNeHHbIMH HE3aBHCHMBIMH
CTAHIMAMY, BMECTE COCTABIMOIMMMM OmHy Oonbinyio CraHumio. Mogynb SM MoxeT Takke
DYRKUMOHHPOBATH KAK HE3ABHCHMAA CTAHUHS CO CTAHAAPTHON KoHHIypauneil 5472ASL/480DT.
B stoMm cryuae BAM, Kk KOTOPOMY MOAKNIOMAETCS CHCTEMA YNPaBEHHs, YCTAaHABIMBAETCA HETIO-
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CpeacTBEHHO B SM, uTobst ocymecTraaTh pynximo O&M A1 co3MaHHA KOMMYTaLHOHHO CHC-
TeMbl MATIOH EMKOCTH.

CxeMa MHOTOMOZYNBHOM cTafn1y HA ocHose RSM II noxasaua wa puc. 11.10.

AMICM
RSM Il [= =

= T )
Apyrne
ATC
=
@RSMH
- PCM -
@RSM I
ii; =
SM SM
RSMN b |
FCM

Apyrve
ATC
Puc. 11.10. MHoromoaynbHas craHumus Ha ocHose RSM (1

11.3.4. YaaneHHbiin aBoHeHTCKkuM 6nok RSA

B wouuennuu Gaoka RSA kak 000pynoBaHHs KOHLEHTPALMH YIaNeHHLIX aGOHEHTCKHX JHHUI
C&CO8 neuT NPUHUMN BHHECEHHA aGOHEHTCKOH MomcHcTeMsl GRIKE K MECTY PACHIOAKSHAS
aboweHTOB ¢ N00aBACHHEM MeXIy HMMH HHTepeiicoB ympaBieHMs M SHHHA Mepegaun. Jro
obecrieunBaet AOCTYN K CETH B [YCTOMACEICHHBIX DaHOHAX, YAANCHHBIX OT OMOPHON CTAHLHH.
Kpome Toro, 3HAYHTENBHO COKPAIIACT MTHHY AGOHEHTCKUX JIHHAA H CTOHMOCTB A0OHEHTCKOM ¢e-
TH, & TAKOKE TIO3BONIAET MOBRICHTD KAYCCTBO [IePEIaTH PETH.

Brox RSA — abonenTcknil 6ok Ge3 GYHKIWN BHYTpeHHEH KOMMYTAIlMH, HOAKAIOYASMbI
K MoaynsiM SM nau RSM uepes untepdeiic E1 1na ycTaHOBKM B yIANeHHBIX 06IacTaX ¢ He-
Bonbwoit mIoTHOCTHIO aGoHenToB. EMKOCTh omnoro Grnoka (onxu) — 256 kommnexros ASL.
3ot mManorabaputHil 610K comepkHT BHyTpeHHuit uHTepdeiic El, ycTaHoBACHHBIH Hemo-
CPeACTBEHHO Ha aloMeHTCKOl Moake. EMKoOCTh G10Ka MOXKET HapaliMBaThea RoGaBnedus abo-
HEHTCKHX MOMIOK.

Jlist ynoeneTBOpeHns pasnHyHbIX morpebHocte aGonentos Gnoxn RSA GeIBalOT BHYTpeHHEro
1 HapykHOTO THNOB, Blok RSA HapYKHOTO HCIOMHEHHS HMEET ITYINYIO AQANTALMIO K OKPYKal0-
weii cpene.



>
>

<<[image: image265.png]268 rnaBA 11

RSA ofnagaer GOnbIIHM KOMHIECTBOM HHTEPQEHCOB NOCTYNA H 06eCeYHBaeT He TONBKO MH-
Tepdelickl aHanorosoit mkHi, ISDN 28+D, V.24/V.35/E1/DDN, Ho 1 HHTepd)elic CHCTEMBI KOH-
TPONS OKpYsKatoIedt cpeapl.

Boe yenyru u gyskunn Mozyna SM MOTYT Takxe penocTaBasThes yepes 6aok RSA.

AbGonenTekni 610k Moayas RSA cocTonT H3 uiaT aGoHeHTCKHX komiiekTos ASL win DSL
n rat DRV, Moayns RSA nomxmouaercs k Mogymo SM unun RSM KOMMYTallOHHOR CHCTEMBI
C&CO8 i ofecneynsact untepdeiic RSA Tuna E1 Mexny xoMMYTaUHOHHBIM ToaeM SM i abo-
HeHTCKMM Grtokom. rTepgetickl RSA MOKHO pasje/uTh Ha [Ba THMA: GNMKHWI (YCTaHABIMBae-
Mbiil B SM) 1 Ranenuii (ycranasmisaemblit 8 RSA). Tinata RSA conepxut asa untepdetica El,
ROAKMIOYAEMBIE Yepes KoakCHanbHEIe KaGeu ¢ umaenancom 75 OM. Ha npakrrke Heckombko E1
MOXHO MyNbTHINEKCHPOBATh B ONTHYCCKOH ceTu goctynma. BrmkHuii matepdetic RSA nomxmo-
HAETCA K ceTeBOH niate Mogymst SM uepes unHer HWO 1 HW1 1 obecnieunsaet nepenady curua-
TM3alUkK BO BpeMeHHOM nuTepsarne TS16 depes raasuple y3mer miatel NOD monyns SM. Omun
untepdeiic RSA moxer nonaepxusath aGonenTcxnli 60k 13 304 aGonentos. Pacinupenne aGo-
HEHTCKO# EMKOCTH BO3IMOXHO MyTeM foGasnenns monyieil RSA.

Opna nnata uutepdetica RSA HMeeT BXOAANIYIO H HCXOMAIYH) THHHH HHtepdeiica E1.
Hnrepdeiicht RSA kax mpaBuno HCNOML3yOTCs napHo. Mexny kakaoil mapoit uHTepdeiicos
RSA Ha kaxa0M KOHILIE HMeeTcs (yHKIMsA B3ammonelicTena. Kak npaeuno, e mapbl AuHui
HKM ripyi xooddrivente xoHuenTpamun 4,75:1 MOTYT ofecneunpaTs yNnaneswnoe MOAKMOUe-
nue 304 aGouentos. Ipu Gonee HH3KOM TpabHKe YIANTEHHOTO MOAYJIA MOXHO MCTIOMb3OBATH
noaxnroueHHe abonenTckoro 6aoka ¢ moMompo omHolt muruH UKM ¢ koaddunuentoM koH-
nenrpauuy 9,5:1.

VnpaBnenne nHTephelicoM MexLy onOpHON CraHLUeH W yaaneHdsM Moaylem RSA npous-
BOANTCA OCHOBHOM crcTemoli C&CO8. Ynpasnekue yIalcHHBIMY TOAB30BATENMY MOAYIA RSA,
KaK NPaBHIIO BRIMONHAETCA LieHTpanbHbiM G1okomM MPU. AGoHeHTaM yAaleHHOro Moayis RSA
IPENOCTABSIOTCS Te XKE YCIYTH, YTO M aGOHEHTaM OTIOPHOR CTAHLITH.

VIpaBleHHe KOMMYTAIHEll NPOWSBOMHTCA NPH MOMOIM OIHOKPHCTANBHONO IIPOLECCOpA
INTEL386EX H BEICOKOCKOPOCTHOFO 32-KaHanpHoro npotokona HDLC/

Tporoxonsi cursanisaiis OKC Ne 7, PHY, DSS1, HDLC u V5.2 MOryT snerko NOAXepXH-
BaThCA MPOCTOH NEPEHACTPOTiKOH MPOTPAMMHOIO OGecneYeHHS.

11.3.5. YaaneHHbi! MHTErpupoBaHHbIA Moayne RIM

VY naneHnEIil HHTETPHPOBAHHBIH MOAY/1b RIM 06beauHAET Bee HeobxoauMoe 060pyAOBaHNE aBTO-
3aNa B OJHOM CTATHBE: BEHTMIATOPH! OXAAKASHHS, AKKYMYNATOPHEIC GaTapeH, HCTOUHMKH BMEK-
TPONHTaHHA, GIIOK MOHHTOPUHTA OKpYXalollleH Cpellbl, Kpoccoroe oBopy/oBaHHe, YCTPOHCTBO
MHKDOKITHMATA (104 HAPYXHOro HemonHenna RIM), oGopynosanue nepenauu SDH i naccue-
HOIf onTHveckoii cetn PON (npn HeoGxoauMocTn).

Bnok RIM MosxeT HMETh Kak BHYTPEHHEE, TaK M HAPY)KHOE HcToNHenHe. Hapy HbIH THI Tak-
JKe UMeeT /Ba BHAA HCNONHeHUs, ONMH BHA OCHALlICH KOHANLMONEPOM B JOMONHEHNHE K CTAHNAPT-
HOMY 06OPYA0BAHHIO. DTOT BUA HAPYKHOro 50K MPEAHAZHAUSH ATTA KAPKOTO H BAAKHOTO TPO-
ITHYECKOro KNUMaTa. B ApyroM NCIOAHEHUH NpHUMeHAeTCa TEMI00GMEeHHHK I PaGOTH B MeCTaX
€ XONOMHBIM KTHMATOM.

Yaaneuurii HHTerpuposaHbi Moayibh RIM ofneryaer npoliecc pasBepThIBAHHA CHCTEMEL
aGOHEHTCKOTO JOCTYNa, AENACT ero GhicTpee, HANSKHEe, SKOHOMUMHEE H YMEHbILACT BPeMs yCTa-
HOBKH. JTO MOAXOIALIMI BAPHAHT JUIA MECT CO CPABHHTENBHO CYPOBEIMH YCIOBHAMH OKpY3Kato-
e cpemipl.
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Moaynb reHepaTopHoro 06opyaosaHns

MHTerpHpoBanHaa cucTeMa TakTooii cuuxpouuszauun SYNLOCK BITS ofecnieunsaer cHu-
XPOHH3ALMIO H BPEMEHHEIE OTCHETHI 11 UHGPOBOH CTAaHIMH C NPOrPaMMHBEIM YHPABIEHHEM
(SPC) u cucremsl nepenaun SDH. IpuMeHHMa K PAazIMYHBIM CETAM H NPEIOCTABACT MONHYIO
ROMICPXKKY IS CO3AHHA CETell CHHXPOHH3ALINH.

Moay.Ib TAKTOBOH CHHXPOHM3ALMH COICPXKHT BBICOKOTOUHEIA PYGHIHEBBIH STANOHHBII TeHe-
PaTop ¥ MPHEMHY!0 TMODATBHYO CIYTHHKOBYIO CHCTEMY nosuuHonnposanus (Global Satellite Po-
sitioning System, GPRS) mis peanusausil BEICOKOTOUHBIX 4ACOB # IIOGANBHON COYTHHKOBOI
CHHXPOHH3AUNH.

HutennextyansHoe IporpaMMuoe obecrieuenie MOAY.A ¢ dasoBriM 3anupanyem (Phase Lock
Software, PLS) ncnonbayerca Uil yCTAHOBIACHHs: TOUHON BpemeHRGH Gasbl, CTabHIM3aHY | 110~
BHILCHHA HANEIKHOCTH CHCTEMBI CHHXPOHM3ALMH.

Monyne umeeT dyHKUMH MOHUTODHHIA CHHXPOHH3AIHY BHEMIBNX nHMi E1.

Wntepdbenc TecTupoBaHua

Cranuns ocHamena MHTepq)eﬁCOM JXHH TECTUPOBAHUA H cnocobHa k COMPAKEHHIO C CUCTE-
MOI USHTPANH30BAHHOTC NOHCKA Heucnpa.sHoc‘reﬁ H CHCTEMOH TECTHPOBAHHA HIIH TECTHPYIOIIHM
ofopyaosaueM. C OMOILBLIO 3TOTO 0GOPYAOBAHNAA CHCTEMa CIOCOOHA TeCTHPOBATH AGOHEHTCKHE
M MEXCTAHLIOHHEE HHTEP(EHCH; PA3iM4HBIC THIIB I1AT, TakHe Kak niata NET, npHeMHUK KO-
z08 ToHoBOro Habopa DTMF, pernetp MFC, onTudecknit uutepdeiic 1 HHTePOhEHCH MexCTaH-
UHOHHBIX JTHHHI; TOUHO TECTHPOBATH H MOKATH3OBATH HEHCTIPABHOCTH 2O YPOBHs aGOHEHTCKOM
NHHAH | Tenedona.

11.4. NporpammHoe oGecneyeHne CUCTEMBI

CrpykTypa cHCTeMB! POrpaMMHOre obecnieuenns npescTasicka Ha puc. 11.11. B nporpaMmuoM
obecneuennn cucrembl C&CO8 HCMOMB3YETCA MEOKECTBO IPOIPAMM TEXHHUECKON TIONIEPHKKH.

Sanawm
ynpasnenvia
pecypcan

Sagawm
oMMyHMKaLI

Sagasu
oBenywuBanA
8160808

Onepaupionnan
ovorena

Puc. 11.11, Ctpykrypa nporpammHoro ofecnedenns cuctemsl C&C08

Tporpammuoe obecneuenne mudpopoii cucreMpr C&CO8 BBRIMONHAET PasiHMHBbIE GYHKIMH:
CHCTEMHBIE, KOMMYHHKAUHOHHEIE, YIPABICHHS PECYPCaMH, 0GCITyKIBAHHA BH30BOB, YIPARICHAT
6azamMu JAHHBIX, TeXOGCTYKHBAHMA.
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K cucmemnein @ysryusam OTHOCATCA MHHUMAIN3AINS, 3aIPY3KA NPOIPAMM, AHCTICTYEPH3ANHA
33424, PACHpEsIeneRHe BHYTPEHHEIH NaMATH, JTHMHTHPOBAHME BPEMEHH, YIPABICHIE IPEPHIBAHIA-
MH, YNIpaBienne 3arpy3koii, 06paboTka nakeToB cooGeHni, ynpasnenne cuctemoii nph c6osx ¢
HCTIONb30BAHHEM OTIEPALIHORHOM CHCTEMBI PEANbHOTO BPEMEHH BCTPOSHHOTO THIA B CpeAe MpH-
MEHECHHA.

K xommyruxayrionneim (hynKifuam OTHOCHTCS OPTraHH3aMA CBA3M MEXAY MOLYJIBHEIMH IIPO-
LECCOpaMH, a TAKKe MEX/IY MPOIIECCOPaMH BTOPOTO YPOBHA M MORYIEHEIMU IPOLIECCOPAME.

K @yuryuam 3aoau ynpasrenus pecypcaMi OTHOCATCS HHUUMATH3ALHS, 06palieHue Ha noay-
yeHHe, 0cBOOOKACHHE, OOGCTYKHBAHHE H TECTHPOBAHHE AlNAPATHBIX PECYPCOB, TAKAX KaK KOM-
MYTAUUORHAA CETh, HCTOUHMK TOHANBHLIX CHIHAJIOB, NPUCMHHUK KOLOB M Pe'ieBOﬁ TIOYTOBbIG
SALIHK.

K @yuryuanm sadau obeaysicusanus BHI3OBOB OTHOCATCA 3aaYH 0BCIyKHBAHHA BEI30BOB aHa-
JOTOBRIX aGOHEHTOB, LUPPOBHIX AGOHEHTOB, AHANOTOBHIX MEKCTAHUMOHHBIX AHHNI, WAHPOBHIX
MEKCTAHUHMOHHBIX COSAMHHTEABHBIX IHHMKH, cHraammsanun OKC Ne 7, curnammsaunn R1.5, 3agaun
aboHEeHTOB CeTH AOCTyTia, aTepdetica 30B+D ¥ 3agaun uHTepdeHca CeTH NAKeTHON KOMMYTalUHH.

K ynryuam 3a0ay ynpasnenus 6azamit 0auHbix OTHOCHTCA OPTaHM3aLHA AOCTYNa, 0BCIyXKH-
BaHHE, MOAHGUKALINSA, PE3CPBUPOBAHHE H BOCCTAHOB/ICHHE JAHHEIX B MacluTabax Bcei CHCTeMbL.

Dyuxyult 300a4U  MEXHUECKO20 0BCAYICHEAHUR TIOMOTAKT OGCHYKHBAIOMEMY NEpPCOHATY
KOHTPOAHPOBaTh COCTOAHHE CTAHLIMH U BBITIOJIHATS €€ Texoﬁcny)kuaanue.

B cucteme C&CO8 B COOTBETCTBMH C NPHHATON KOHUETIHEH KOMNOHOBKH MPOrPaMMHOTO
06ecrneyeH!a PH TeHEPUPOBAHMH KOJOB HCITONB3YIOTCA A3kIK SDL M HHCTpYMEHTAbHBIE CpencT-
Ba CASE. 3T0 rapaHTHpyeT TOYHYIO YNMpaBI2eMOCTh OGBEKTHBIX KOAOB, [I0ITOMY CHCTEMa IIpO-
TPaMMHOTO ofecnedeHns XapakTepu3yeTcs BHicOKOi HANEKHOCTRR), HPOCTDTOFI TEXHHYECKOFO
o6cmyknBanus M pactikpenna. B cicteme nporpammuoro obecneuenus C&C08 B kavecTse a3b1-
Ka MporpaMMHPOBAHHS, B OCHOBHOM, TPHMEHAETCA A3bIK C, UeM JIOCTHIAeTCs NPOCTOTA YTeHNA
0OOBEKTHOTO KOJA H COMPOBOXK/CHNA CHCTEMBI [2].

SI3pix C vcnonb3oBay 4ia nporpaMMapoBatns MPU, uTo maeT IyuHIyi0 YHTAEMOCTh HCXOA-
HOTO KOa ¥ YAOOCTBO B 0GCHYKIBAHMM.

Kpome Toro, mpuMeHseTca s3bIK CTPYKTYpUpOBaHHOTO 3ampoca SQL, KoTopwlii peamusyetr
rpaduueckuit unTEpdedic TONB3ORATENA (IUANOT «HENOBEK—MAINHHA») U 05ECICYHBACT PEKHM
obcayxupanua koMana MML m1s yioBIeTsopeHis HOTPeGHOCTEN 05CIYKHBAIOLIETO [IEPCOHANA.

11.5.Mpouecc ycTaHOBAEHUA BHYTPUCTAHUMOHHOTO COeANHEHHS

B paspene paccMOTPEH POIECC YCTAHOBIEHHA BHYTPHCTAHIMOHHOIO COSAUHEHMA ABYX aHAJIOTO-
BbIX aGOHEHTOB.

1. lpuem BL130Ba oT abonenTa. [Ipu CHATHY aGOHEHTOM A MIKpoTenedoHHOH TPYOKH H3-
MEHAETCA COCTOAHUE TOUKH CKAHKPOBAHMA B aGOHERTCKOM Kommnekre ASL, (pue. 11.12). Ilpo-
neccopHbtii Mozys MPU, KOMMyTalHOHHOTO Groka SM Hepes IaTy I/IaBHOTO y3ia ynpaese-
nua NOD nogknouaerca k KOMIeKTy ASL,, 0GHapyXHBacT 3aMbliKaHHe uLieiida H BEIIAET co-
ofmenne 8 Monyne ACD,. ApTomarhveciuii pacupesenttens oisosor ACD, yeranasimeaer,
4TO HMEETCR 3anpoc Ha coenmueHne. Monyns ACD, eblnaer coollieHHe B POLECCOPHBIA MO-
ayne 6noka CPU,. Moayns CPU, onpezienifeT KaTeropHio THHUH ¥ KATETOPHIO YCIIYT BEI3HIBAIO-
wero aboneHTa B CIIMCKAX, HA3HAYACT BPEMEHHOH HHTEpBAT A COCAMHEHHS HA YYACTKe TPAKTa
mexay ASL, u NET,, HHHIHHDYET €10 IPOBEpKY H NPH YCMEWHOI NPOBEpKe BLHIAAET COOOLISHHE
06 3toM Moaymo ACD, u B 610k MCy, ynpapsouni KOMMYTaIOHHEIM MORYeM 6noka SM4.
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Ecau Tenedorumlit annapar aGoueHTa A ¢ TOHaNBHEIM HabOPOM, TO CHeTeMHEIR Momyns CPU,
suifupaet cBoGoaumii npuemuik DTMF u nepesaet ero Homep B Moyt MCy 1ns cOeAMHEHUA
NPHEMHHKA ¢ AMAKEH Bhi3bIBatowero abonenta, Moayms CPU, HpokiIouaeT coeHHEHHE B MONe
NET a1 npouesiyph! Habopa Homepa. IInaTa TOHAIBHEIX CHTHANOB SIG, MOAKTIOUAETCA K KOM-
naekry ASL, # BhiAaeT curhan «OTBeT CTaHIHN» B TenedOHHbIH anmapar aGonenTa A.

Puc. 11,12, BHYTPUCTEHUMOHHOE CoeanHeHne

2. HaGop Homepa BLI3LIBAEMOro aGoHeHTa, YCibiulag curian «OTBeT CTAHUMM», a00HEHT A
safupaer HoMep BeI3BIBacMoro abomenta B. Ilpy nMmynscHOM HaBope HOMEpa H3IMEHAETCA CO-
croanue aboneHTCKoro uinefida abonenta A, IIpH xaxIoM pasMBIKaHHM H 3aMBIKAHHH aBOHEHT-
ckoro wineiidha MIMEHACTCA COCTOAHME TOYKH CKAHMPOBAHHA B aBOHEHTCKOM KOMIJIEKTe ASL,.
Moayms CPU, ckannpyer abonentckuii Kommiekt ASL, u nepesaeT HHpOpMalMio B MORYAL
MPU,. [Ipn wacroTHoM HaGope nHPoOpMAUnI o HoMepe aGorenta B nocTynaeT B NPHEMHHK TO-
Hambhoro Habopa DTMF, a n3 nero B Moayas MPU,. TMocae npuema nepsoit thdper oTkmodaer-
e curnan «OTBeT CTaHUMK» . AHATH3 IPHHATON HHPOPMALHH © HOMEpPE BBI3EHBAEMOro aGoHeHTa
B npoussoantea & Moayie MPU, 10 OKOHYaHHH HMIY/ILCHOTO HIIH TOH&TBHOrO HaGopa. Mozyis
MPU, npoeepseT HaGpaHHBIH HOMep Ha PABHMBLHOCTB, 3aTEM I10 [IEPBBIM 3HAKaM a0OHEHTCKOro
HOMEpa YCTAHABNMBAeT HaNpaBlicHue coemuHennsa. Moayns MPU, oGpawaercs B obmiectanuu-
oHRylo Gasy AaHHBIX B cocTase Gnoka AM/CM mna onpeneNnieHH KOOPAHHAT BKINYEHAA THHHH
aboweira B. Moayms MPU, Belmaet nudopMatmio HaGopa nomepa B cucreMusiit CPU moayns
AM/CM. Cuctemubiii Mogy1s CPU npoBepsieT B CBOEM 3aOMHHAIOIUEM YCTPOHCTBE, cBOGOACH
1M 3anpalyBaeMbiii aGoueHT (aboneHT B) # HASHTHGHUMPYET KOMMYTALIHOHHBNT MOAYIE SMa
amunio abosenta B. Ecin BhIsbiBaeMbli aGoHeHT caoGodeH, chcremuslii Mogynps CPU orMeuaer
B ¢BOEM 3aIIOMHHAIOLUEM yCTpOi/‘lCTBC BBI3BIBACMYIC JIMHHIO, KAk 3aHATYIO.

13 AM/CM monyne MPU, nonyuaeT HHGopMalliie 0 HOMEpE KOMMYTalHOHHOTO Gnoka abo-
wenta B (SMp). Moayns MPU, nogkirouaercs k Momymo MPUp uepes KOMMYTannoHHoe none
CONT ¥ BhifacT TyZa HOMEp BeI3bIBaeMoro afonenTta B.

3. YeranoBaenne coennnenns Memay aGowentamu, Moayns CPU, Bblnaet KoMaHms afs
NPOKAIOUSHNA COCANHUTRIBHOTO MYTH Yepes koMMyTauuonsoe nose CNT Mexay xoMMyTanh-
OHuMH MOZYAAMI SMa i SMy B 1A BHYTPUCTAHUMOHHON DPOBEPKU PAIFOBOPHOLS TPAKTA
MOy oTUMM MoAyRAMH (oM. phc. 11.12). Ecan BuyTprcTaHUHOHHAA nposepka Gulna ycmeur-
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Ho#, To CPU, BoiaaeT xoManay «[IpoximiounTs COeIHHEHHE Yepe3 KOMMYTAlHOHHOE MOJIC H TIe-
penath oTYeT O pesyisTatax B Moayns CPUg». Monyas CPUp HasHauaeT BpeMeHHOH HHTEpBAT
g coemunenna Mexay NETg n ASLg u coobwaer 06 stom ACDg. 3atem moayns CPUg unu-
UMHpYET NpoBepKy KaHana nepenauu ot NETg no ASLg, n obpatso. Ecin nposepka Gpina yc-
neurHo, MPOKAYAETCA PAsroBOPHBIA TpakT i MOoxyns CPUp MHHUMHPYET BBINAYy CHIHATA
«Iockinka Bhi308a» U3 Wiatkl SIGg aGoHeHTy B M «KOWTpONh MOCHUIKH BHI30BA» W3 INATHI
SIG, aGoHeHTY A.

4. OtBer aGOHEHTA H PAITOBOPHOE CocTosHme TPAKTa. IIpH CHATHH MAKpOTeneoHHOM
TpyOKkn 260HEHTOM B M3MEHACTCA COCTOAHHE TOUKH CKAHHPOBAHMA B aGOHEHTCKOM KOMIUIEKTE
ASLg. Bnox MPUg onpeneiiet H3MEHEHHE COCTOAHHA TOMKH CKAHMPOBAHKMA U BBINACT KOMAHZY
00 OTKITHOYEHNH cHrHana «[IochITKa BEI3OBA», kpoMe Toro, MPUp BrigaeT cooblIcHHE B MOy
MPU, o6 otsere abonenta B. Momyns MPU, BeitaeT koMaHAY Ha OTKIIOYERHE curHana «Kon-
TPOITb TIOCKUTKH BBI30BA» .

5. OT6oii  pasbeannenne. [To OKOHYAHHH PA3TOBOPA, KOT/A OHH H3 AGOHEHTOB MOTOKHT
TPYGKY, B €ro aGOHCHTCKOM KOMIUICKTE H3MEHACTCA COCTOAHME TOUKM CKAHHPOBAHMA. Monyas
CPU cooteeTcTayrowwero 6ioka SM onpesenseT 370 H3MeHEHHe H MepeaaetT HHPOpMaIHIo o6 oT-
Goe B Moayns MPU. Monyme MPU Gaoka naeT curHan «O16oil» B CTOpOHY APYroro aGoHEHTa H
coobulenne B cucTeMHblii Mogyns CPU o ocBOGOXAECHHH COOTBETCTBYIOWETO aGOHEHTCKOro
kommnexta ASL. Cucremublii CPU oTMeuaeT kOMANEKT ASL cBOGONHBIMHU H BHIAAET cOOOIIeHHE
B MoAyn: MC cOOTBETCTBYIOILErO KOMMYTALIMOHHOTO Grtoka SM. 3toT Momyns MC HHUUMHpYeT
acBoGoNeHHe a6OHEHTCKO IMHUH 1 aG0HEHTCKOro koMIekTa, Moayas MPU npyroro 67oka
SM HHUUMHpYeT BbIAa4y CHFHAla «3aBATO» OCTaBllemycs aGouenTy. Ilpu oTGoe BTOpOro abo-
HEHTA B €70 aBOHEHTCKOM KOMIIEKTE H3MEHSETCs COCTOARNE TOMKH CKaHHpoBaHuA. Moaysms CPU
OMPEAENACT 3TO H3MEHEHHUE H BBIIAeT coobleHne B MoAYMb MPU cOOTBETCTBYIOIIETO KOMMYTa-
1HOHHOro Gnoka. 10T Momy1s MPU faeT KOMaH/y Ha OTKAIOMEHHE CHIHANA «3aHATO» H BEIAET
coofuteniie B cucremusiii Moayns CPU o6 0cBOGOXIECHHH COOTBETCTBYIQIIETO aGOHEHTCKOro
xomiiexta ASL. Cucremusiii CPU oTMeuyaeT koMIUIeKT ASL cBOGOAMBIM H BEIIACT COOGIICHHE B
Moays MC coOTBETCTBYIOMIEr0 KOMMYTALHOHHOTO Goka SM.

11.6. KOHCTPYKTHB CUCTEMbI

Bee ofopysoarue unppooii cuctembl C&CO8 cMOHTHPOBAHO B cHEUHaNbLHLIX Likadax — cTa-
THBax. [abapHTHl OTHOTO CTATHBA CHCTEMBI Caeayowme: 2200x800x550 mm. Ecan cTarnB ycra-
HABJIMBAETCA OTACTBHO ¢ GOKOBLIMH TMAHENIMH, TO €T0 WHpHHA cocTaBuer 880 mm. Tabapurst
Gokooii nanemn: 2200x40x550.

Ecnu 060pyfOBaHHE PA3MEIIEHO HA HECKONLKHX CTATHBAX, TO CTATHBEL, KaK NPABHIO, ycTa-
HaB/HBAIOTCA B CTATHBHEIC PAAEL. PaccTosHus 10 nepsoro psaa cTaTheos 1,2-1,5 M, Mexay JH-
[eBOHi CTOPOHOI OAHOTO PAAA U JULEBOI CTOPOHOH APYTOTO PAAa CTATHBOB JOIKHO GBITh He Me-
Hee 1,5 M. PaccToanne Mexny G0koBol CTOpOHOIT 1 cTeHOl — He MeHee 0,8 M. B apTo3ane Heol-
XOAHMO OCTABISTH MPOXOJ UTHPHHOH He MeHee 1 M. CTATUBHbIE PAABl MOTYT MOHTHDOBATECA HA
05BIHOM GETOHHOM NOMY MIIH C HCIIONs30BaHHeM danbmnona. Bucora dageumona — 300 mm.
BHemiHuil BUJI CTATMBOB NIOKa3aH Ha puc. 11.13.

BuyTpu cratiBa 06opy10BaHHE PasMEINAETCA HA WIECTH CIEUHANBHBIX IONKAX — MOMY/b-
HeIX kacceTax. ['aGaputh kaccethl — 620x300x279 M.

Ha xakoil KacceTe MOXKHO YCTAHOBATS 10 26 CTAHAAPTHBIX IUIAT, ra0apHTHEIE PasMephl [U1a-
Thl cocTasnaoT 28x233,5x2 mM. IlnaTel BCTaBAMIOTCA B PasbeMbl OGLCAMHUTENbHON (MaTEpHH-
CKOIf) INATHI, PACMONIOKEHHOM B 3a1HeH YaCTH KacceThl.
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Puc. 11.13. Buewwnuii Bua ctatneos cuctemsl C&C08
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UnePOBAA CACTEMA KOMMYTALIUU DMS-100

12.1. TexHu4eckne xapaKrepucTMKn

Ludposaa MynbTumIeKcHas cucteMa cBisu DMS (Digital Multiplex System) cossana xaHaz-
ckoit gpupmoit NORTEL TELEKOM. B crannmsx cemeiictea DMS peanusyercs ofmas apx-
TRKTYp2 annapatHOro M NPOTPAMMHOTO OOECTICUEHHS C TEM, ITOCH HCIONBIOBATH KX B PAdAMd-
HHIX O0/TACTAX: B KAYECTBE OKOHEYHBIX KOMMYTAUMOHHBIX M TPAH3HTHBIX CTAHUMH, MEXKAYro-
POJIHBIX/MEXTYHAPOAHBIX KOMMYTAIHOHHBIX UEHTPOB, 2 T2KOKE HEHTPOB KOMMYTALIMH AN CHC-
TeM COTOBOH CBA3H.

Tlocnennss Bepeys NPOrpaMMHOro O0eCTeeH s KOMMYTaUHOHKHOM cHeTembl MMP (npentl-
nywmye sepeun DMS-BCS39, BCS44 i BCS45) 1 Honoe 060pyAOBaKHe HEHTPANBHOTO HPOIECCO~
pa (XA-CORE) obecne4uBaior TpaHCHOPMALIMIO TeNlePOHHOM CTAHIHK B CEPBEp YNPABIEHUA BEI-
30BaMu (softswitch) CS2000, cykalero ocHOBO# 1A MIOCTPOEHHA CeTel CACAYIOWIEro MOKOMe-
uHs NGN.

Bepena DMS-MMP npenocTaBisieT mHpokHii BEIGOP yciyr, oT 6a30BbIX TenedoHHBIX YCIyr
(Plain Old Telephone Service, POTS) no yenyr ISDN, Centrex, CLASS, VPN u IN. Tocryi ko
BCEM YC/IyraM NpefoCTaBIAeTCS aHANTOTOBEIM abonenTaM, aGonentam cetn ISDN (PRI # BRI)
aGoHenTaM yupekacHueckix cranimi PBX.

Kommyranuonnsie cucreMs DMS-100 yetanonenn 8 Kanaae, B ctpanax Ksknoit u Cesep-
noii Amepuku, Typuus, Kirae, Poccin, Hapaune u paae apyrux crpau. [IponsBoacTBoM cTaHUHH
DMS-100 # ux ycTanoskoit 8 Poccun sauumaerca 3A0 «POH-Tenekom» (r. Tpexropuuii Yena-
Bunckoit obractn). O6mas emxocTs yeraHoBaeHHbIX 3A0 «POH-Tenekom» cTaHumil cocTaBiser
Gonee 330 THIC. NOPTOB.

Cuetema DMS-100 nmeeT MOIY/IBHYIO CTPYKTYPY ¢ MEPAPXHYECKHM YNPaBACHHEM, PE3epPBH-
POBaHHEM KAXAOr0 MOYNS M JHHUI CBA3M MEXIY MOAYMIMY. OBpaGeTKa BBI30BA OCYLIECTBIIS-
€TCA UCHTPATLHEIM TIPOUECCOPOM ¢ pacapeaenenneM pana dyHkusii npeasapuTensHoi oGpabor-
KH BHI30Ba APYTHMH MOLYJIAMH,

APXHMTEKTYpa CHCTEMBI IO3BOMAET IHOKO COYETATh PA3HEIE BAPHAHTHI MOJYJICH [l peainsa-
MM ONTHMANBHOTO PEILEHHA ¢ YIETOM Beex TPeOOoBaHHMi 3aKazukKa. CTARIHH TETKO PACUIHPSIOT-
CA KaK B NIIAHE HAPAUIHBAHAA a0OHEHTCKON eMKOCTH, TaK U B INIaHE NPEAOCTABICHHA JOMONHH-
TenbyeIx yenyr. [loaseprkugas paznvyible TUOR cUrHanu3auui Ha cemax CHT', DMS-100 nomwo-
CTBIO COBMECTHMAa CO CTAHJAPTHEIMH TENCKOMMYHHKALHOHHBIME IDOTOKOTAMH, BKIIOUAs
OKC Ne 7, EDSS1, V5.2, Jlns OpraHusalliH CBA3H ¢ YAANEHHEIMH aGOHEHTAMH B PaMKax cemeii-
cTBa DMS cymiecTryeT paa yCTPOHCTB YAAIEHHOTO NOCTYNA, KOTOPBIM TOCTYIIEH BECh CIHEKTP yC-
JIYT, TpPeSOCTABNASMEIX OCHOBHON cTaHUMeil. CTaHIMH paboTAaloT ¢ PasiTHYHBIMH THIAMH aGo-
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HEHTCKHX YCTPOMCTS: OT alllIapaToB ¢ AMCKOBLIM HoMepoHaGHpatenem ao ISDN 'nepMuﬂauoB u
YCTPOHCTB Nepeaaun AaHABIX,
K 0CHOBHBIM TEXHHYECKUM XapaKTepHCTHKAM cTaHmiH DMS-100 otHocATCS:
MakeHMankHAS eMKOCTB:
aGoHeHTCKax .
COC/IMHNTENBHBIX HHHIA .
EMKOCTE BHIHOCHOTO 000PYA0BAHMA:
MHHHMATTBHAA .
MaKCHMANBHAS .

... 100000
-.60000

.60
... OTPAHAYEHA TONBKO OGMei
€MKOCTBH CTAHLHH

Yaeneusie Harpyski, Spa:
ABOHEHTCKAA THHHA .
COCAMHHMTEILHAA IHHHS

MakcHManbHOE KOMTHeCTBO BbI30oBoB B YHH.

Hampsxenne cucremsl Hecnepeboiinoro nuranus, B...

IloTpeBnseman MOIIHOCTE Ha oaHOTO aGoHenTa, BT:
cTanuma Ha 15000 aGonenTos.
cTanuus Ha 20000 aGoHeHTOB .

Kommyratop DMS-MMP Bepenu nporpaMmeoro obecnieyesns ISNO6 (cetdt ¢ komMmyTauumet

tHANOB M BPEMEHHEIM pasfienienneM Kauaios (Time-Division Multiplex, TDM)) nossonset opra-
130BaTh CHCTEMbI TAKETHOMN TeneoHHH Ha ocHoBe IP-MPOTOKONA H MOAJCPIKHBACT PA3THUHBIE
NI BHEWHUX HHTEPdelicon.
1, HentocpegcTBeHHO NOAACPKHBAIOTCA HA JIMHEHHBIX KapTaxX MHHEHHbIE HHTEPhEHCH:
* CTaHAapTHbIE aHATOroBble UK A DP, DTMF naGopos HoMepa;
= MMHMH NporpaMMHbIX Teneponos P-Phone mia HaGopa HOMepa MOCPEACTBOM AMCILIES H
YHKIHOHATBHEIX KITABHLL;
* unTepdefic Gasosoro noctyna BRI (S/T) ¢ KoH$HIypalsaMK «TOYKa—MHOTOTOuHE» (point-
to-multipoint) 1 «rouKa—TOUKa» (Point-to-point).

2. CneunanbHEIe THHeHHbIe HETEpdeiicEL:

* 19 KOHCOMH OBCTYKHBAIOUIErO NEPCOHAITa;

= npocThIx coobinennii ynpabaerus (Simplified Message Desk Interface, SMDI);

* aBTOMATHYECKOro pacnipesienenns Bei3osoB (Automatic Call Distribution, ACDY);

= ICM/CompuCALL komnbiotepro-TenedonHoil unterpaummu CTI;

» nporpammHoro ofecneuenns renedonHoro oneparopa (Telephone Operator Position Soft-
ware, TOPS).

3. MyNsTHIIEKCHPOBAHHEIE COSAMHBTENbHBIE JIHHUH ¢ CHTHANH3ALHER [0 JIBYM BLUIENCH-
HEIM CHTHANBHBIM KaHanam (CAS).

4. Jlunuu ¢ ubrepdeiicom V5.2,

5. Juenan ot ceteii kabenbHoro Tenepunenna CaTV.

JlaHHbIE THHEK MCIIONB3YIOTCA At fipenocTaBieHud Tenedonnbix yeuyr THOI u Centrex
aborentanm cereli CaTV. Kaknas Takas JIMHHS TEPMHHUpPYETCA B y37Ie noctyna ceti CaTV B aGo-
HERTCKMX MNlaTaX, BLINONHMOWMX GyHKInyi mofeMa. K2kt yien ocTyna HORNKMOUAETEA K
KOMMYTALIFOHHOI cTaruuK vepes noTok HKM-30 co ckopoctaio 2 MGuT/c.

1500 TeIC.
43,2-60
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6. JIupnu Centrex IP. OfecneynBaroT TelehOHHBIC YCIYTH Ha OCHOBE TexHonorun VolIP s
EnnedTos Centrex IP. B Bepeun cuctembl ISNO6 (TDM) moasep:iBaloTces ABa THIA KIHEHTOB
Centrex IP:

* NpPOrpaMMHble TeneONEEIE NPIIOKSHHSA KIHCHTOR, paGOTAIOMINE Ha MEPCOHANLHOM KOM-
nblOTepe;
* anmapatHele IP-teneoHsL

B sepeun cucremsl ISN0O6 (TDM) nonxmouenue wmmentos Centrex IP ocymecTansercs uepes
nimo3 Centrex IP, pulnogHAONHiT GYHKUHY NOCPSIHUKA.

7. CoeqmHUTENBHEIE THHUH CHCTeMB curaanusamn OKC Ne 7 ¢ noacueremoii ISUP-R.

8. CoeMHHUTENBHEIC THHHK HHTENNEKTyanbHOMH ceth IN (Intelligent Network).

9. loctyn ana undpossix yupeskaeHsecknx cTannui PBX.

12.2. CtpykTypa cuctembl

DMS-100 Gasupyetca na pacnpeseneRHol, MOTYMbHON apxuTekType SuperNode, KOTOpOH mpu-
CyLa BOIMOXHOCTh CBOGOAHOTO PACIIBPEHH eMKOCTH COSIHHATENBHBIX M aGOHEHTCKHX NIHHHH.
DyHKkuHM 110 06paGOTKe BEIZOBOB % NPEAOCTABICHHIO NOTIOMHATENBHBIX YCIYT BOSNOXKEHE! Ha A1~
Po (Core), HiIH HHave BHYMCIHTENbHEIA MOy CM, KOTOPbIE COCTABIAKT OCHOBY KOMMYTALH~
OHHOIt cHcTeMbt DMS-100. Onuako crelHanH3#pOBaHHbEe QYHKHMH HO 06paboTKe BH30BOB BEI-
DOMHAIT HA NPOLIECCOPH! Nepudepnitabix Moayneli PM (Peripheral Module) ¢ ueasto ontiuMans-
HOTO HCTONB30BAHHS NPOM3BOANTENBHOCTH ICHTPANLHOTO BEIMHCANTENBHOTO MOyt CM.

Apxurextypa DMS-100 SuperNode npueefeHa na puc. 12.1 u pxuouaeT cleyionye anna-
PATHEIE KOMIIOHEHTEL

1. Lenmpansnble KoMROHEHMb! KOMMYMAUORHOT PAGIM@POpMbl:

® npoueccopupit komnaekc CM (DMS-Core — mns DMS Bepenn BCS45 . MMP,
XA-Core — ans sepcun MMP 1 ISNO6);

= KoMMYyTaTop cooGLennit (MS — Message Switch) win DMS-unna (DMS-Bus);

* xommyTaumonHoe none ENET (NETWORK).

2. Modyne esodajevicooa IOM (Input/Outpur Module) — LA cOXpaHeHHS MHQPOPMAUHH Ha
MarHWTHOMH NIERTE H MArHUTHOM AMCKE; MMEET 16 NOPTOB 1A NOAKMIOUESHUS K CTAHIMH TePMHHA-
JIOB, MOJIEMOB, NMpUHTEpPOB (MBTepdelic V.35 co cropoctbio 64 kGuT/c, HuTepdeiic RS232 co gro-
pocTamu 19,2 Hau 24 k6ut/c).

3. Heputpepuiinvie modynu runeiinozo docmyna:

= rpynnosoii KoHTponnep aGonedtckoro aocryma LGC (Line Group Controller); Momynu
ILGC — nna ananoroprix aGonentos, PLGC — nna abonenros cetn ISDN;

* KoHIEHTpatop aGorentekux muHmit LCM (Line Concentrating Module); mogym ILCM —
JIA aHanoToBbiX abonentoB, LCMI — a4 aGoHenToB cetd ISDN ¢ GazoBbIM A0CTYIIOM
BRI,

= aBonenrckuii 6nok (Line drawers);

= muneitnble aGouentckue miars Line Card (LC);

= rnobanbuas nepudepuitnas wiatrgopma GPP (Global Peripheral Platform) — nna sepeun
MMP, noanepxusaer npoTokon V5.2, MOAYb NOMKIIOUACTCA K KOMMYTALHOHHOMY TIOMIIO;

*® ynanesnbie aGonentckue Moaymu: IRLCM (International Remote Line Concentrating Mod-
ule — ysanennriii konnentpatop LCM) 1 RSC (Remote Switching Centre — yxaneHusIi
UEHTP KOMMYTAlHH A5 HONKModenns Moy el [ILCM u LCMI),
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Puc. 12.1. CTpykTypHan cxema cucTembl DMS-100:
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4. Hepupeptuinvie ModyIu COCOUHUMERLHBIX TuHUT — KOHTPOILIED LH(POBEIX COSAHHUTENb-
Heix kit DTC (Digital Trunk Controlier); mogymu IDTC — nas curnamsawms 2BCK, PDTC —
Ans carHanmsaunin OKC Ne 7w PRI

5. Cuenanvroe nepupepuiinoe obopyoosanue O1s o6patomKu o06Lyez0 KaHANa CUTHANUIAYUU
OKC Ne 7: LPP (Link Peripheral Processor) — iu1sl CTaHIMI € BLICOKHM TPAHKOM HMEIOUHX 10
30 ofwmx xananos cursanusauun OKC Ne 7 unu FLIS (Fiberized Link Interface Shelfy — mns
CTaHIHH, HMeowHX 10 10-12 o6lKX KaHATOB CHIHATIH3AIMH.

6. Kostnonenmyt. CtaniapTHo# naaTGopMoii J1a pasaHuHbIX KOMIOHEHTOR CIY:KHT HHTEr-
prpoBanHE Moaynb yeayr ISM (Integrated Services Module). JlaHHbIE KOMIIOHEHTBI YCTaHAB-
JIHBAKOTCA HA IONIKH CTATHBA M HMEIOT CBOE MporpaMMRoe ofecneucHue. ISM nognepxusaet:

= 3anHCaHHEIe COOBLICHHS (aBTOHHGOPMATOD),
0Gopy0BaHHE KOHEPEHI-CBA3M,
oGopy/I0BaHHe aBAPHITHON CHTHATH3AUKH, KOTOPOS YNPaBAeT paGoTol 3BYKOBOH # CBETO-
BO#i curHaNK3aUMeil, GUKCHPYeT aBapun oGOPYAOBaHNA, IPOTPAMMHOTO OBECTIeHeHHA, HTH-
‘TAHHA, BHEIIHHE aBAPHA OCHOBHOI CTAHIHH H BEIHOCHOTO OGODY/IOBAHHS,
0060pyHOBAHHE U NPOBEACHHA H3MEDEHHE 1 TECTHPOBAHHA KOMILIEKTOB 0GOPYNOBAHUS
COCAMHHTENBHBIX H a0OHEHTCKHX JHHHIA,
KAHA/B! JAHHBIX VT JIOKATBHBIX M YIANCHHBIX YCTPONCTB H CIICMHATIIHPOBAHHBIE THHEH-
HbIe HHTEPdEHCHL.

Jna ceazn Mofyaeit HCMONB3YeTCA CieHaTbHO paspaboTanHble HATepeiicel DS30 n DS512.
Kaxagas coeannntensias nunua Gopmata DS30 obecneunpaeT ABYCTOPOHHHH (HETHIPEXTPOBOA-
HBIH) TPAKT Nepesayy A4 32 KAHANOB ¢ BPEMEHHEIM YIIOTHeHHeM. OHa BKmodaeT 30 pasrosop-
HBIX M B CHTHATIHHBIX (A5 NIEPEMIatH YIIPARNSIONINX COOOIICHHUIT) KAHANOB ¢ BPEMEHHEIM passe-
nenneM. CkopocTs nepeaauy HHGOPMAIK N0 TMHUAM B Gopmate DS30 — 2,56 Mont/c. Kaxk-
ApIit #3 32 KAHATBHBIX HHTEPBaOB COCTOHT H3 10 GuTos:

— 8 61T — peun/nanneie B opmate HKM;

— 1 6uT — KOHTPO/Ib HeTHOCTH;

— 1 64T — KaHANBHOE yNpaBnAroLIce COOGLICHHE, TI03BONAIONEE KORTPONHPOBATE TIPOIECCO-
pom mepudepuiHOro MOMYNIA BBIHIBAIOMIETO AGOHEHTA COCTOAHHE JMHHH BHI3HIBACMOTO
aBOHEHTA M TPAHCTHPOBATE YIPABIAIOIINEG CHTHANEL.

Popmar DS30 nenonsayeres npu obMene uuopMaumedt Mexay DMS-HHON (WiIH koMMY-
TaTopom coobuieHni MS) n Monynamu peoaa-Beieoga IOM oGnacTi oGCIyRHBAHEA H AAMHHHCT-
PHpPOBAHUA, 2 TakKe [1% MOAKNIOUEHHs TPYNNOBEIX KOHUEHTPATOPOB K KOHIEHTpaTopaM aGo-
HEHTCKHX JIUHHH.

@opmat DS512 ofecneunsaeT nepeaady JaHHbIX N0 ONTHYECKHM JHHHAM H NPEAOCTABNIET
512 spemennrix karanos. dopMar DS512 HCNONB3YETCA ANS CBA3M KOMMYTAIHOHHOTO IOMIs C
KOMMYTATOPOM COOGWICHHH, TPYMNOBHIMI KOHIEHTPATOPAMH, KOHTPOILIEPAME COEMHNHTEABHLIX
JHHMIL.

Jna DMS-100 ¢ emxoctsio fo 100 Teic. nuHuH Hcnonb3yetcsa cucTeMa SuperNode, rie
LEHTPANBHBIE KOMITOHENTH! CTAHUUN PA3MEMCHE B PAITMUHLIX ¢TaTHBAX. [IpoleccopHEli KoM-
nneke CM, cocrosmmii u3 aByx Aponeccopubix ycrpoiicts CPUO # CPU1, koMMyTaTOpoB co-
oGwennit MSO 1 MS1, chcreMusIx 3arpy3oMHbIX Modyneli SLMO u SLM1, pacronaratorcs 8
omuom cratuse DPCC, xommyranmonsoe nose ENET u ofopynosanne LPP win FLIS — 8
APYFHX CTATHBAX.

Jina DMS-100 ¢ emkocTeto 10 30 ThIC. #HHI Henos3yeTca cucrema SuperNode SE (SNSE),
TAC B OAHOM CTATHBE PA3MEINEHBI TpOBeccOpHEii kommiexc CM, KOMMYTATOpH COOSMEHHH,
KOMMYTaLHOHHOE NoJie, 0Gopyaosanne OKC Ne 7 — FLIS.
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12.3. AnnapatHoe oBecneveHue
12.3.1. UeHTpanbHbie KOMNOHEHThLI CUCTEMbI

Mpoueccopnniii komnaexe CM. TlpencTapnseT coGoH USHTPATBHEIR BEUHCIHTEILHEIN pe-
€ype KOMMYTALIOHHOH cucTembl DMS-100, oGecnednBatonii KOHTPONE M YIpapieHHe BCEMH
IPYTHMH 9aCTAMH CTAHLINH, OTBETCTBEHHEIH 33 00paGOTKy BEI30BOB, TPAHCIALHIO, MaPIIPYTH3a-
UAIO 4 CEPBHCHYIO NIOTHKY, BRINONHAET PA3NHYHbIE AIMUHHCTPATHBHIE 331a9H, B TOM THCIE 3KC-
IyaTAUNOHHBIE H3MEPEHHA, COCTABIEHHE OTIETOB, aHAAM3 oWHGOK. Bimoyaer 1Ba nponeccop-
Heix Mogysta CPUO u CPU1, fipa cHCTEMHBIX 3arpy304HEIX MoIy1a SLMO # SLM1 (puc. 12.2).

I I ]
- CheTomMHsIA !

Mpoueccop Vnrepdeiic o H
cPU Maare DMS b vommoam | 4

Mone ENET

Puc. 12.2. CTpyKTypHas cxema USHTPANBHbIX KOMAOHEHTOB cucTeMbl DMS-100 (DMS-Core)

Komnvromepuuiii modyas ByGnupoBaK, Kaxabii ¢ COGCTBEHHEIM LIEHTPANBHBIM IPONECCOPOM
(CPU) 1 mamateio. CPU peinonuen na Gase npoueccopa Motorola MC68000 — 32-paspaanoro
npotieccopa ¢ TakToBoi uactotolt 60 MI'n. Hasnauenne CPU — KoopAnHAINA H DOAEPKKa BCEX
IpyTHX y310B B npeaenax cTaunn DMS-100. Oto cetesbie mpoueccopl, nepuQepHiinbe mpo-
KeCCOpEl, KOHTPOMIEPb! BBO/I2-BBIBOA H N0GEIE TIPHIVIAAHEIE NPOLIECCOPSI, KOTOPEIE MOTYT GHITh
RCNONb30BaHbE A8 pactiMpeHua cepsuca. CPU yNpaBIeT CETEBOH CBA3BIO, OOHAPYKHBACT H
SHATHIHPYET OMIMOKA CHCTEMBI ¥ BHITIONHSET PA3NHUKEIC ATMHHHCTPATHBHLIC 33Ja%H, BKIIOUAA
SKCNYaTAUHOHHBIE HIMEPEHHS M COCTABIIEHHE OTHETOB.

CPU nmeet anpecyemyio namath 4 ['Galita H OCHOBHYO namsATh 240 MGaliT u MoxeT pabo-
TaTh Kak B IyTUIEKCHOM, TaK M B CHMIUTEKCHOM peskumax. Jlpa CPU B HopMalbHOM pexumMe pabo-
Tl AeHCTBYIOT CHHXPOHHO: aKTHBHBIA ynpanseT Beelt 06paGoTkoii 3ampocoB u ApyrHMH HefcT-
BHAMH CHCTEMBI; [IACCHBHEIN — OTCIIEXKHBaeT Bee nejictens aktuehoro CPU. Jipa CPU cBa3saHs
ety coboli BeriomoraTenbHoil muHolt oSMena (MEB), nossonsiomett CPU kaxcaoro miana
CPaBHHBATH BHIYHC/ICHHA H TIPOBEPATH LIEAOCTHOCTS APYIOTO TUIaHa. lsMeHeHHsIe TaHHbIE B3 Ta-
mamH akTHBHOro CPU xomupyiotea yepes MEB B maMaTh 1acCHBHOTO.

Tlpu ofuapyxeHnu ournGku B ogHoM u3 CPU OH BRIBOIMTCS H3 aKTHBHOTO PEXMMa (€CHH
U1 AKTHBHBIM), W CHHXPOHM3aIHA TMpekpaitaetcs. DMS-agpo npoaonkaeT paGoTaTs, W OCTaB-
wwiica CPU, Hapszly co cBOMME QYHKIMAMM N0 06ecIeYeHnI0 paGoTocnocoGHOCTH CTaHIHH, Bhl-
AHAET JHATHOCTHYECKHE TECTHl /1A MACHTHOUKAIMH M YCTPAaHSHH OMHOKH. C OCTANBHBIMH
wactamy cucteMbl CPU CBS3BIBACTCA N0 ONTHYSCKOMY HHTEPEHCY.

B nactoamee ppema CM ofpaGarsiparor a0 1,5 MIIH BEI30BOB B vac.

Jlns yBeNMHEHNHs IPOH3BOINTENBHOCTH H EMKOCTH HMEHOTCA ceayiolue paspaboTkn Ha Gase
npoucccopa BRISC, noanepxupaembie 11a DMS-MMP 8 sepeun ISNO6 (TDM):

- 33 MI'u npoueccop SuperNode cepun 60 (SR60) ¢ o6bemoM namath go 608 MGaiit;
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- 60 MI'u npoueccop SuperNode cepuu (SR70), ¢ npou3BoAHTEIBHOCTHIO NPHUMEPHO Ha 30%
Gonswe, uem SR60, MoXkeT noanepxupars a0 832 MOakiT mamsTy (o 256 MoaifT na riaty);

— npoueccop SuperNode cepun 70 (SR70) ¢ pacummpennoii namateio (SR70EM — Enhanced
Memory). [lpeguazsaten Ana yBETHUCHHS NPOM3BOIATENLHOCTH HA 70% MO CPABHEHHIO ©
npolteccopom SR60. ITponeccop SR70 nopaepxupaet poctatrousblit obwem namstu (512
MOGalT BeTpoewHOH MaMATH) NS TOrO, 9TO6bI He HCTIONB3OBATE JOTIOMHHTENBHLIE MIATH
MaMATH.

JlanbHeifluas MOACPHH3AMNA KOMMyTaTopa DMS — 3amMeHa eHTpansHoro npoueccopa CPU
cuctemoil XA-CORE, cocTosmnieli M3 HECKONBKHX TLIAT HPOLECCOPa, PABOTAIOMHX B pekuMe pas-
JICNEHUA HATPY3KH. B 3aBHCHMOCTH OT ¢MKOCTH CTAHIHH OJHOBDEMEHHO MOTYT (YRKIHOHUPORATH
2,3, 5, 7 nponeccopoB (TUMOC OIMH pe3epBHbIii),

Mooyru cucmennoii 3azpysxu SLM (System Load Module) neo6X0MMMEI [UTs NIEPBONAYANLHOH
3arpy3KH CTAHLMH, XPAHEHUA 3arpy3kn [IO KOMMYTAUUOHHON CHCTEMEI, JAHHEIX N0 KOHGUTYpa-
1k cranuuH, konmif 1O u 3arpysku [10 naa nepudephiiHoro oSopynosanus. Jiis nepeunceH-
HBIX IE/eH Cy)KAT ICHTOUHbIE HAKOIHTENH, HCKOBBIC HAKOIMTEIH BRICOKOH eMKOCTH BMECTE ¢
ux koutponnepamu. Kaxaerit SLM nMeet noctyn k oGoum CPU.

KommyTtatop coobmennit MS (DMS-umua). TTomHocTbio Oy6IHpOBaHHAS BRICOKOCKOPOCT-
Haf MIHHA, aGOTAIONIAA B PEKHME Pa3/IeICHHA HATPY3KH H CIIyXalllad HCTOYHHKOM CHHXPOHH32~
A Beeit CTanuuy. [T03BONAET USHTPATEHOMY IPOUECCOPY CBAIBIRATECA C CETEBEIMI MPOLECCO-
paMp, nepudepHITHBIMIL MOLYIAMH, KOHTPOLIEPAMH BBO/IA-BHIBOAA H PASMMIHBIMH TPHKIAHbI-
MH TIPOLIECCOPAMH.

Winna DMS-Bus noanep:kusaet nepeaady cooGIUEHAN MEKTY PacpeicNEHHbLIME KOMIIOHEH-
TaMH KOMMYTAUHOHHOH cHcTeMbl DMS-100. 1lfus#a cOCTOMT M3 JIBYX OAMHAKOBBIX MAOCKOCTEH,
PpaGoTAlOLIMX ¢ pa3sfeNeHHEM HArPYsKH, KOTOPHIC HA3BIBAIOTCA KOMMYMAmOpamu Coobuenuil
MS0 n MS1, Kaknsiit 13 HHX UMEET eMKOCTh M NIPONYCKHYIO CTIOCOGHOCTD, AOCTATOUHYIO I
NOALEPXKKH NIOTHOH HArPY3KH BHYTPEHHETO OOMEHA COOOICHHAMH B CIIy4ae HEHCIIPABHOCTH Ofl-
Horo MS.

Muna DMS-Bus nogaepxubaet cucteMisie yach (System Clock) ¥ CHHXPOHM3AIMIO CTaH-
B, Kakaeiii KOMMYTaTop COOGUICHHIA COCTONT H3 CIEAYIONIMX (YHKUHOHANEHBIX 3MEMEHTOB
(puc. 12.3):

1) ynpasasonwii 32-Gutossii nporeccop Motorola 68000 ¢ BayTpenneii MaMATHIO;

2) AiBe MHHBL 1715 KOMMYHHKALHHA:

= onepanuonHas miHa T-Bus (Transaction Bus) — nepeHOCHT 1101€3HY#0 HArpy3Ky co0Gime~
Huit wepes MS. Transaction Bus pyHKiHOHHpPYeT Ha cxkopocTH 128 Méut/e ¢ TunnyHol
TPOIYCKHO#H ¢IOCOGHOCTHIO B 250 ThiC. 64-6aliToBRIX CO0GIIeHMI B CEKYHIY H CO cpeaeil
3agepkkoit Menee 100 Mkc,

= wintia nipoileccopa P-Bus (Processor Bus) — nepeHOCHT BHYTpeHHHE cOOOIIEHNS, KOTOPEIE
HCTIONB3YIOTCA A1 YNpaBieHns GYHKUHOHHpoBaHUeM oGopyaoBanus DMS-Bus;

3) noxcucTeMa HHTEpEliCHEIX IOPTOB COASPXKHUT HeKOTOpoe komudectso PIU (Port Interface

Units), KaIbIH 13 KOTOPHIX HMELT:
= unTepdelicHyto AnaTy — Noruuecky noakmouaerca k MS T-Bus i ofecneuneaer MS-an-
pecyemble nopTHl,
* TIOACHCTeMY HHTepelicHEIx nopTo Paddleboard — noxnepxupaeT onnH Win Gonee kaHa-
NOB ¢ APYTHMH KOMIIOHEHTAMH KOMMYTATOpa: OMTOBONOKOHHEIE KaHamel DS-512 — ans
neaxmoyenns k CPU, ENET, FLIS u karans! DS-30 — a4 nogxmodenus Moayned ISM,
1OM, LPP;

4) noackcTema Mapper — 714 mpeoGpasopanHs QHIMYECKHX afpecoB (HOMEPA NIOPTOB B MS)

13 (B) JIOTHYECKHUX APECOB KOMIIOHEHTOB CTAHLIHH.
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KommytaTop MS — MCTOYHMK CHHXPOHHM3ALMH cTaHuH. Hmeer obbeanHeHHylo cucTeMy
cnnxposusaiy. OaMH MS 3aaeTcs Kak «master» (TIaBHbII), Apyroii kak — «slave» (OYHHEH-
abiil). CHCTEMA CHHXPOHH3AUMH CTAHUMH FIO3BOJIICT HCIO/E30BATH ABA BHYTPEHHHX HCTOYHHKA
CHHXDOHH3ALHH, YTANOHKYIO Y4CTOTY U JIBA BHEINHNX HCTOYHMKA CHHXPOHH3ALMH OT ABYX MOTO-
xoB UIKM30, eciin cTanims ckoudmrypaposana ans pabote B «slave» pesxme.
| K DMS-mmune nin DMS-sipy K 11ate npotieccopa noaxaovaiores asa repmutana RTIF, ko-
 Topeie, AYGAUDPYS APYF APYTa, CIyXAaT AIS HAYANBHOMN 3arpy3ki NGO s Mepe3arpysKi CHCTEMBI,

T ¢
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|
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{
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]
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Puc. 12.3. CTpyxTypHan cxema KoMMyTaTopa cooGLUIeHHIE:
==~ — BOIMOKHLIE MOAKIIOYEHIS

Kommyrannonnoe nose ENET (Enhanced Network). Hcnonssyerca mis ycTaHOBICHHA
ZBYCTOPOHHEH Pa3rOBOPHOIN CBA3H H Mepenavy cooGlIeHHiT MeXAY NePHPSPUITHBIMH MOAYIIMH
ABOHEHTCKHX M COCAMHHMTENBHEIX THHAH, OfecnednBaet CBA3b MEXKAY NepHOePHAHBIME MOAYNA-
MH H IPOLIECCOPOM CTaHLKH Yepe3 DMS-muny. HafiexHOCTE KaXI0TO COCIMHEHNA B IONE A0C~
THIACTCA HANMYHEM ABYX OTAEIIBHBIX MApPIIPYTOB (OCHOBHONO ¥ AyGnupylomero) Ana Kaxaoro
863083, OCHOBHOH M AyOMHpyrolMi MapLIPyTh MOAREPKUBAIOTCA OTACABHBIMA ANMAPATHBIMH
cpegerami — nnanamy O u 1 nona ENET. ITpu BO3HHKHOBEHHH HEHCIPABHOCTH IO OCHOBHOMY
MAPLIPYTY PA3rOBOPHOE COCAMKEHNE IEPEXOMNT Ha NyOmupytoutki MapwpyT Ges HapyweHus co-
COHHEHUSR.

Kommyraunousoe none ENET COCTOMT H3 91€MEHTOB KOMMYTALIHH (TOYEK KOMMYTAaLHH —
. C0SSOiNts) NSt COSAMHEHHIT KAHAOB CO CKOPOCTRIO 64 KOuT/C (puc. 12.4). KpoMe koMMyTaLmu
0I630BATE/LCKIX KaHanos, none ENET oprauksyer ceash Mexay nepudepHitHbIMH MOLYIAMU K
MPOUECCOPHBIM KOMIIEKCOM,

B cncreme DMS 100 KoMMYTAlHOHHOE ToONe AyGNWPOBAHEOE H COCTOMT M3 JBYX TONeil:
ENET tnan 0 # ENET nnian 1 (puc. 12.5).
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Puc. 12.4. Buabl cosanHEHHH B KOMMYTALIMOHHOM None
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Puc. 12.5. CTpykTypHas cxema KoMMyTaLuoHHoro nons ENET:
cephiit (hOH — pesepeHas NNockocTb NONA

ENET — oanoypoBHeBoe KOMMYTALIMOHHOE TI0Ae ¢ QHKCHPOBAHHOM 3aAepKKOH KOMMYTAHH
(mocTosHHas 3aziepxKa He Gonee 125 Mxc), [Tone HMeeT caeAyiowHe THROBbIE KOHDHIypanun:

— onHowenshosoe ENET — no 16000 xananos (8000 Touek KOMMYTAIMH), THIHIHO s

KoHdurypausu manoii SNSE;

— onnoctatuuoe ENET — o 64000 xananos (32000 Touek KoMMyTauuH);

— asyxctathpHoe ENET — a0 128000 kaHanos (64000 TOYEK KOMMYTALIHK).

KomMyTanuouHoe nojie nofikmouaercs k muue DMS-Bus mocpeacTBOM ONTOBOJIOKOHHBIX
nuami DS-512. Tlepudepuitisie Moayni noacoeauHsiorca k ENET au6o uepes ONTOBONOKOHHbIE
mmHun DS-512, nubo yepes munun DS-30. Jiunus DS-512 — sksuBasieHT 16 nuunit DS-30, Myns-
THNIEKCHPOBAHHLIM B OMHOI ONMTOBONOKOHHOI NuHHH. JIuHuA DS-30 obecneunBaer 32 kadana,
30 U3 KOTOPBIX MOTYT GBITH PEYEBEIMI H 2 CHTHATIBHEIMH IS NIEpeAadl COOBIMEH NI,
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Tlepen ycTaHOBIICHHEM PasTOBOPHOTO COSMHHEHNR NIPOBEPACTCA HCMPABHOCTh MAPLIPYTA Pa3-
TOBOPHOTO TPAKTA [0S KAK/IOr0 aKTHBHOTO BHI30Ba. [IPOBEpKa BKIIOUACT IIOCKUIKY CIICLMATBHOTO
Gaiita nepudepniineiM Moaynem (Hanpumep, PM1) BrI3bIBalomero aGOHEHTa Yepes KOMMYTAaUH-
oHHoe nofie Moayo PM2, n o6patio (PM1-ENET-PM2-ENET-PM1). B cnyyae cornmaneuus ot-
OpABAEHHOTO M TMOMy4eHHOro Galita Mogynem PM1 MapmpyT NpH3HaeTes MCNPABHEIM H NMPENOC
TABIACTCA IS YCTAHOBNEHHs COETHHEHHA, Bo BpeMs COSTMHEHHS MOCTOAHHO MPOBEpAETCR HC-
NPaBHOCTH MapWIPyTa PasTOBOPHOTO TPaxTa. IIpH €ro HeHCIPABHOCTH MPOMCXOMHT IIEPEKITIoUe-
HHE HA Pe3epBHOE 00OpYoBaKUe 53 MPePHBAHMA PA3rOBOPHOrO COSAHHCHNA H ABTOMATHYECKOS
TECTHPOBAHME HEMCTIPABHOTO MEMEHTA,

B none ENET HeTONnb3yroTcs HEKOTOPbIE ONIHOTHIIHBIE 3MEMEHTHE (T1ATH), MPHMEHAEMBIE B
LSHTPANLHBIX KOMIIOHEHTaxX chcTemul (CPU, MS, LPP).

12.3.2. Mepudpepnittble KOMNOHEHTLI CUCTEMBI

Tlepudepuiinbie Moy (PM) 06ecneHHBaIOT OAKTIOYEHNE LHPPOBBIX, AHATOrOBBIX AGOHEHTCKUX
THHHH H 1EPOBBIX CoeTMHATENbHEIX AuHui, [epudepuiineie Monyan (LGC, DTC), kotopsie noa-
KIIOYEHB! K KOMMYTALHOHHOMY TIOMIO, HMEIOT OfMHAKOBEIS CXEME! H Ha0op OTHOTHIHBIX IUIAT.

Iepndepuiinoe oGopysosanme abonentckoro aoctyna. Mpumepom PM MoryT caysmurs
keutposaeps rpynn aunnit LGC (PLGC, ILGC) n monynn konueHTpauun munni LCM (ILCM,
LCMI).

Kaxawiii PM ynpapisercs HHAMBHAYaIbHEIM MHKPOHPOLECCOPOM, HA3bIBACMbIM Hepugepuii-
#bist npoyeccopom (PP). K 3anavam PP oTHOCATCA LeHTpanbHOe ynpapienue coobuwenusmu PM,
HAIKOYPOBHeBaA 06pafoTka 3ampocos (HanpHMep, NpHeM Undp, CKAHHPOBAHHE COCTOSHMH abo-
HEHTCKHX THHHI M WHGPOBBIX COCTHHHTEIBHBIX IHHHH, [CHCPALHA H aHATH3 TOHANBEBIX CHIHA-
10B, MHOFOUACTOTHEII 0GMEH, Nepeada AHHBIX) M TEXHHYecKoe obcnyxubanne PM (Tect-yHk-
unH). CoobiieHua « i om nepudepuiiHoro mponeccopa NEpeAaloTCs NO TMHHAM Pa3TOBOPHOH
CBA3H K KOMMYTAIHOHHOMY MOJIO H MO KaHalaM nepenaun cooluiennii Ha DMS-mmHy u uen-
TpanbHEIi nponeccop. DyHKIMM nepudepHitHoro 06opynoBanHa aG0HEHTCKOTO JOCTYHA PacIipe-
DIeNEHEI MEXKIY MOLY/IAMH CeayIommM 06pasom (puc. 12.6):

— LGC (Line Group Controller) — modyib 2pynnogozo Kowmpoaepa aboxeHmexkozo docmynd,
obecneunBaet untepteiic amt LCM, ENET u un3koyposuesyio obpaborky u ynpasnenne
BB130B0B. K Momymo LGC moxHO nogxmodnTs 20 6 Monyneli LCM (ncnons3syrotes oT 2 o 6
CJI nnrepdeiica DS30 ans kamaoro MOLy/IA) B 3aBUCHMOCTH OT NPoxoAsuero Tpaduka. Ha
puc. 12.7 npuBesena CTPYKTYPHAT CXEMa MOAYIA IPYNNOBOIO KOHUEHTPATOPA AHANIOTOBBIX
aGoneHTckHX mnnii ILGC. Jis rpynnoBoro KOHUEHTpaTopa aGoMentckux muemii ISDN
PLGC B 6nok-cxemy (puc. 12.7) 106aBIseTca NiIaTa CHIHATBHOTO Ipoueccopa A obpabor-
ki ISDN curnamusauui (BRI), a Taroke wiata 0GpaGoTki i popMuposanus kaHata D;

ENET | LGC Bv0] CM_ BYD ]
ENET LGC BY1 CM__BY1
[T
0 L L c] [te
1 nnaH
AboherTexne
kN

Puc. 12.6. CTpyktypHas cxema nepucepuitHoro cobopyaosaHus aGoreHTCKoro goctyna
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Puc. 12.7. CTpyKTypPHaA cxema MOAyNA MPYNMoBOro KOHUEHTpaTopa
aHaNoroBLIX aBoHeHTCkUX Ak ILGC

— LCM (Line Concentrating Module) — modyav konyenmpayuu abowenmexux mumuii. Co-
[EPXKUT YCTPOiCTBA BHIPAGOTKH M MEPenayi BEISHIBHEIX CHTHANOB B aGOHEHTCKHE JIRHUH
(cayGnupoeanHble AT HAJEKHOCTH), @ TAIOKE IBa ONOKa YNPABNeHUA (OHH — AKTHBHEIN,
a Apyroli — B ropsueM pe3epse), COCTOSAIIHX H3 MNATH TPOIECCcopa H MAATH TPYTIIOBOro
KOHTpPONA A ynpapneHHsa aGoHeHTCkuMH Gnokamu (LD). Moayne And aHanoropsix aGo-
sentos ILCM nongepxusaer 640 aSoueHTckuX iuHui. Monmyns mus ISDN aoxeHtoB
LCMI noazepxupaet 240 maauit nutepdeitca S/U wu 480 muunit untepdeiica T;

— LD (Line Drawer) — aGonenmckuii 6aox (060pynoBaHHe ANS YCTAHOBKH aGOHEHTCKUX
mrat — LC). Ofecneunsaer $usHueckne NOAKTIOYCHHA aGOHEHTCKUX IHHUH. B aGoHeHT-
ckuit GNOK YCTaHABIMBACTCA 64 MITATHL ANIA AHANOTOBEIX aGOHEHTCKHX Mukmit. Kaxniii Mo-
nyns LCM nmeer aga Gaoka ynpapnenns (BY0 u BV1). Onun 610K ynpasneHHs — akTHB-
HBIif, a Ipyroit — B ropauem pesepse. IIpu cMeHe AKTHBHOCTH B CITyYaaX HEHCTIPABHOCTH
Pa3FOBOPHBIC COSMHHEHNA HE PA3PHIBAIOTCA.

JIuneiiHbIii NOCTYN Yepe3 yAadeHHbIe MoOAYAH. [l TOAKTIOUEHH BHIHOCHOTO a0OHEHTCKO-
ro 060pyAOBaHHA MPHUMEHAKTCS YAAneHubIH Moxyk kounenTpauus IRLCM (International Re-
mote Line Concentrating Module) u ynanennsiii uentp xommytamu RSC (Remote Switching
Centre).

IRLCM HeoGxonum And MOAKMIOUeHHS 10 640 aGOHSHTCKHX MuHUiL. HMeeT Ba Goka ynpas-
nenns, GI0K TexHH4ecKkoro ofcmyxnBanus (Remote Maintenance Module, RMM) 11s HamepeHus
TIapaMeTPOB JIMHHH, ee TECTUPOBAHNA H 60K aBTOHOMHOH PaGoThl, KOTOPHIH B Cilyuae Hapyle-
HHS CBAI3H C OCHOBHOI CTAaHIME! MoLIEPKHBaeT 05paGoTKY BHI3OBOB H KOMMYTAIHIO PasTOBOp-
HBIX TPakTOB B mpenenax Moayas. IRLCM noaxnouaeTcs k rpynnoBoMy kounentparopy ILGC
Hepe3 chcTeMy fepeniatu mo notokam E1.

RSC npencrasnser cofoit ynanesnelit Gnox GoNBIION eMKOCTH, KOTOPHIH MOXKET HAXOAUTECK
Ha paccTOAHHH A0 500 KM (C HCMOMb30BAHHEM ONTHYECKUX MHHHMI) OT OTOPHOI CTAHIHH, O3BO-
neT noggepxuBaTe oT 1000 g0 6400 aHANOTOBBIX H [HGPOBEIX a0OHEHTCKHX THHUM. [TomKmoua-
eTeA K TPpynnosoMy KoHueHTpatopy PLGC depes cHeTeMy Iepenaun 10 COSAMHHTENBHBIM JTHHH-
M (uenonb3yiotes 4o 16 tpaxtoB El1). Cxema nonwmouenns RSC 1 aGOHEHTCKHX KOHLEHTPATO-
poe npeactasnena Ha puc. 12.8. K monymo RSC nogxmoyarotca no 10 Momyneii aGonentckoro
nocryna ILCM i1 LCML KomMyTaitns pasroBOPHBIX TPAKTOB OCYIECTRISETCA B NPEASIaX MOAY-
A RSC unu uepes kommyTaunonoe noae. RSC cocront n3 6aokos RCO2, RMM, MSP. RC02
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(Remote Center Off Shore} — MacTep-koHTpomnep TepHbepHs ynpapnser momynamu LCM u
RMM, BRIOCAMH, LGPOBEIMH KAHATAMH 10 CTAHUHH. APXHTEKTYpa moAyns RCO2 aHanornusa
soaymo ILGC, PLGC. KOHCTpYKTHBHO TUIaTHL M3MEHEHBI H Momyns RCO2 ¢ aByma Grokamu
YUpaBNeHHs 3aHHMAeT OJIHY MOJIKY BMecTo AByX. Baok RMM noaxmouaercs x RCO2 nocpenct-
BoM JBYX kaHanos DS30.

o 18 notokas Ao 16 notaxos
DS30 Bl [Reg
! 7
RMM
ENET PLGC R,
BY0 BY 1
16 18
Ds30 DS30
[Cwem | [Cem | [ com

Puc. 12.8, CTpyKTypHas cxema NOAKIOYEHUS YRANSHHOTO A6OHEHTCKOTO 0BOPYAOBAKNA

Modysvnas nanene cuznanusayuu MSP (Modular Supervisory Panel) — auanor FSP, koto-
puili COCTOMT H3 GIOKA KOHTPOE ITHTAHYS, IPEIOXPAHKTENeH, aBAPHAHON CHTHANH3ALMIML.

Cnobanenas nepudepuiinas miarpopma (Clobal Peripheral Platform, GPP). Ycrpoiict-
B0, o0beannstomee dynxmn LGC, LCM, LD. HcnonpsyeT TexHonorHio obmero nepugepniio-
ro Monyns (Common Peripheral Module, CPM), utoGel moaaepkath ABa THNA MHTepdeiica u-
HelfHoro AocTyna uepes 30 KaHAMOB €O CKOPOCTHIO 64 KGuT/C B MoToke HKM-30 co ckopocThio 2
MGn1/c (THHeliHas CHIHANH3AUMA NepenacTcs B 16 BpeMeHHGM nETepRane TS16):

- MynbTHIUIEKCHpoBanue muamii UKM-30 B sxsuanesTsl LC, EC 1 aHATIOrOBbIT MHHEHBIH

nntepdeiic DCSA;

— OTKPHITHIH A0CTYN K HHTephetcy V5.2,

Apxutextypa Moayas GPP ananoriuna RC02 (RSC) kOHCTPYKTHBHO COCTOMT M3 GOABIIMH-
CTBA OAMHAKOBBIX ILIAT. Mony/e (183 GlIOKA YNpPaBieHHsT) KOHCTPYKTUBHO PAa3MEINACTCA Ha O~
HOl monke cTatuBa, Cxema 6noka ympasnenns GPP npuseaeHa Ha puc. 12.9 (33 HCKmOdeHHEM
nat HuTepdeiica PCM30).

GPP nosiepuBactT My/IbTHIIEKCHPOBARHE HHTePDEHCOB MOCTYNA A ceTeli obliero oMb~
oanus PSTN (THOIT): ananoroseie mummn (Loop Calling), 6usnec nunnn (Business Set/P~
Phone lines) n ISDN-nuuun (BRI).

Kaknas noaka MOXeT HMeTh 10 24 TOPTOB CTOPOHLI 1wl 720 KaHauoB 64 kGUT/C B MOTOKAX
HKM30. [onnocThio ocHamentkit cratus GPP noanepxusaer ao 120 nopros HKM30.

Mpuverenne texuonoruy GPP  nosBonseT yMEHBIMMTH KOMM4YECTBO OGOPYAOBAHMA
LGC/LCM/Drawers /14 IOMIEPIKKH TOTO K€ KOIHIeCTBa aGOHEHTCKUXK JIHHUH Win Kananos. Ka-
*uaa nonka GPP noakmouaerca k koMMytauuonnomy nomo ENET nuauamu DS-512, nognep-
uparowux 480 kananos.

Cuenanvheii npoyeccop HKM (Pulse Code Modulation, PCM) npeanazHaden s aHAIH3a 5
xouTpons curnanos UKM, apyema 1 nepeaayn NaHHBIX, NpueMa i nepeaadn 6uros ABCD, reHe-
pauMH CHrHANIOB CHHXpoHK3aiuu. [InaTa noasepkuBaeT cBA3b MexAy CPU H BHEIIBHMH HOTOK2-
Md Moty.1st GPP nsis 06paBotki BeI30Ba. BEIONHAET Nepesoa Mexkty Gutami A/B cHTHaM3AIHK
HKM u opMaTOM CHFHANM3ALIH, HCIOMb30BAHHOHN YNPaBAOIINM Npoueccopor GPP,
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Puc. 12.9. CTpyxTypHas cxema moayns GPP

Konmponenmil npoyeccop oprausyet paboTy Bcero MoAyns.

IInama CMR (CLASS Modem Resource) nonnepxusaet yenyry kateropun CLASS mwis nu-
Hpii V5.2 PSTN, npeanassadena Juis IOMIEPKKH 1HbpoBoil nHpopMariy u dyHkinu AOH.

Inama mampuyel BENONAAET GYHKUMA BPEMCHHEIX NEPEKTIOHEHN PAITOBOPHBIX KAHANOB
s obopynopanna nepubepuHHEIX Moayneit GPM; HMeeT JOCTYI K KOHTPORBHOMY MPOLIECCODY,
nnaTaM GpopMupoBanns kaHanoe DS30, nraTaM CHrHANM3ALMH H MapanienbHoil wuHe, QyHKIHK
TaThl MATPHHBL

— BEIGOp BpeMEHHEIX KaHAIOB (HTEpBANOB) (time slot);

— peau3alysa BpEeMEHHOH KOMMYTAMH VI HCXOMAIMX KAHATIOB;

— ¢ynxunn dopmaTnposanna, npeoGpazoBaHne NOCHENAOBATENBHOrO HHTEpdeiica B Napan-

NeNbHBIH, U 06paTHO;

— TpOFpaMMHEpyeMoe HHGPOBOE PeUeBOS MPeoBPa3IOBANIe 1A KAKIOrO KAHATA;

— KOHTPOIIb YETHOCTH U IPOBEPKA MOCTY AKX AZHHBIX 2718 KAHATIOB CTOPOHbI;

— opraHH3anuA HHTepdeiicon.

Inata 0GpaGOTKH YNPaBIAKIMX coobienni (MSG), ynpaBnsolix KAHANbHEIX COOBmEeHHi
1} FeHEpaTop TOHOB BHIMONAACT QyHKIHH:

- o6paboTka nporokona MPC (Message Protocol Card);

— conpsxeHHe ¢ peueBod MHHOH, YroGrl 06eCHeUNTh CBA3b ¢ KOMMYTAUHOHHBIM MO/EM H 06-

MEH ¢ HCXOIAIUUMH KaHamaMt V5.2;

— Nepesiaua TOHANBHBIX CHIHAJOB B HCXOALIHE Pa3roBOPHEIC KAHATEL,

— NPOBEPKA NCTIPABHOCTH MAPIIPYTA PA3TOBOPHOTO TPAKTA [/IA KAXKIOTO AKTUBHOIO BEI30BA.

Kontpoanep uH$ppoBbix cocAHHHTENLHBIX Junnit DTC, Moayns obcny:xusauna uudpo-
BeIx suuit E1 (MKM30) npeactasiser coGoil nepudiepuiineiii Moayns, ofecieunpaommii HH-
Tepdeiic uudporIx TpakTos craHunH DMS-100 (OKC Ne 7, PRI, 2BCK). CocToMt H3 ABYX AY6-
JHPYIONX APYT APYra YHpaBIAlomux GIoKkoB: oAMH GAOK — aKTHBHLEA, 2 APYroil — peseps-
eIl B Cy4ae HEMCNPABHOCTH TIPOHCXOAMT NEPEKIHOYEHHE HA pezepnﬂm?l 6"0!(, KO'TOPblﬁ Ha4H-
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HaeT BRINOMHATH Bee (GYRKWHMH 10 KOHTpOMo H obpaGoTke BbI30BOB. Onepanusa NEPexTOHeHHS
AKTHBHOCTH HHKAK He BIMAET HA KauecTBO pa60n>l CTAHLIHH, 4 MPEPHIBAHHE Y)KE YCTAHOBICHHAIX
coeannenuii He mponcxomut. K DTC MokeT momKmouaThes A0 16 COCAMHMTCNBHBIX THHHHA
HKM30 (PCM30). B omnoM cratiBe Haxomsrcs mea Moayns DTC. Apxurekrypa moayna DTC
ananorsdsa LGC # ucnonb3yoTes NPAKTHEECKA OJHH H Te e MAathi. JT1 BOIMOKHOCTH MpHMe-
penna DTC no curnanuzaimyn PRI B cxemy no6apjisercs niaTa CHrHATBHOO NIPOLECCOPA.

OGopynopanue OKC Ne 7. Cranuus DMS-MMP nosgonaer A0CTaBHT OGLIMA KaHAN CHIHa-
nmsatui o1 Mofys PDTC e Gnok o6paGorkn FLIS uepes KOMMYTALHOHHOE MOJE WM YEPE3 CIIe-
nuanshpii 6nox (CHANNEL BANK), nosponsionmi BLIEIHTE IaRHBIH KaHAT CHTHATH3AUKH H3
ABYXMETaGHTHOTO NOTOKa Be3 Moy uuppoBsIX sunuit PDTC,

B DMS-MMP ¢ HeGonbuium cHrHanbHEM Tpadukom (komanekTanus SNSE) ucnonbsyercs
w1a obpaborky kadana curHanusanun OKC Ne 7 oGopynosanue, pacuonokenHoe wa momke LIS
(FLIS). O6padotxa obimero kanana CHTHATH3AUMH NPOUCXONUT TNOA YNIPABEHHEM LEHTPANBHOTO
mpoteccopa B Gnoke Nuueiinoro uutepgeica LIU7 (puc. 12.10). OKC Ne 7 BrrenseTes B Moayie
PDTC u uepes kommyraumonsoe nose ENET, monyas uutepdeiica mons NIU moctasngercs B
LIU7. Brok LIU7 — nepudepuiinelii Moaynb, 06paGaTHBAIOIMI BXOAIIHE W HCXOAAMIHE COO0-
WeHHA 1A OIHOTO 3BEHA CHTHATHIAIMK, He pesepBupyeTca. Monyns NIU pesepsupyetcs. O6men
fanpbix Mexay moaynem NIU u mogynamu LIU7 uper uepes BHYTPEHHIOW NyONMHpOBAHHYH
C-wnny. Moy LIU7 coeRHHANOTCA ¢ KOMMYTAaTOpOM cooBuiehHit MS no aByM (ocHOBHON H
pesepHOi) F- mnnam.
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Puc. 12.10. CTpykTypHas cxema nogknic4eHua nonku FLIS

Kancapiit Monyas LIU7 BeImonsseT cneiyromue hyHKimm:

— 00paGoTKa CHIHATBHBIX COOOIUEHMIT;

— KOHTpOIIb U TECTHPOBAHKE;

— AMArHOCTHYECKHE ONEPalHli B CEPBHCE I BHE €T0;

— TIOAEPKKA CHIHANBHBIX NpoTokonos OKC Ne 7;

- nepenanpasnenue coobuenua OKC Ne 7 B apyroe 36RO CUTHANH3AIME;
~ TMOChIIKA COOBLICHH ynpasaeHns ceThio 8 DMS-anpo.

Baok NIU ofecneunsaer kaHaabHbli goctynn OKC mas Moy LIU7 depes koMMyTailsoHHOS
none.
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Koucrpykrnsao Moaynn LIU7 u NIU cocToAT M3 Tpex ILIaT: MPOHECCOp, KOHTPOIEpH! Al
cBA3u ¢ C- # F-unnamu u noseM ENET,

Ha cTasiuax ¢ GONBUIMM CUTHATLHBIM TPAGHKOM, 3 TAKKE B MEKAYFOPOJHEIX M TPaH3UTHBIX,
npumensercs 6nok o6pabotkn OKC Ne 7 LPP, Brmouaoilinii Mofy/te uutepdetica munnn LIM,
mMoaynb nonke FLIS u mee F-mmmnbr (puc. 12.11). OGpaGorka ofluero kaHana CHrHaTM3auHi B
LIU7 nporcxoaut nox ynpasneaneM LIM, cocrosmero u3 neyx 6aokos ynpaenenus (BY) LMS,
YTO NO3BOMACT PA3rPYSHTE LIEHTPATbHELH POUEccop.
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Puc. 12.11. CTpykTypHas cxema NOAKTIOYEeHUA nonku LPP

Monyns LIM ofecrneunBaeT KOHTPOJIb 0GMeHa coobiueruamu Mexay DMS-wnnoii s LPP, a
Takoke BHYTpH LPP, mexcay LIU7; 8-paspaaHas F-uiHa oGecneunBaer npriem/nepenady ZaHHbIX
mexay LTU7 u LIM.

B niensx ofecrieyeHis HADEKHBOCTH KaXABIA MOAY/e KOMMyTalH coobueHuii LMS B cocra-
Be LPP momet oGeayxueats coobmenus Beex LIUT. Kamagit LMS ceazan co Bcemu LIU7 8-pas-
panHo# F-muuoli co ckopocTsio nepenaun 32 MGut/c. Takum 06pasoM, BEIXOR H3 CTPOS OHOTO
LMS se cKa3sIBacTCA HA MPOH3BOIHTEABHOCTH CHCTEMbE.

Kasxnpiit LMS cBsi3aH ¢ KakapiM KOMMYTATOPOM coobuIHHNA MS IOCpeAcTBOM Maph! THAHA
DS30. LMS Taioke cast3albl ApYT ¢ ApyroM napoii auanii DS30 n paGoTaior B pexuMe ¢ pasiene-
HHeM Harpysxu. B cnydae srixofia M3 cTpos omHoro LMS, Apyrofi MokeT NPoRomkath 06paboTky
Beex cOobLIeHUA.

LMS npHEMMaeT BHEUIHHE CHIHAIL CHHXPOHH3ALMK 0T MS n ofecneduBaer CHHXPOHH3A-
U0 TuHHi curaamzamin. Jna BaaexHOCTH kaxaplii LMS ofecneunBaet CHrHaNB! CHHXPOHM3a-
1my. TakuM oGpa3oM, ata CuHXpoRu3alky kaxgoro LIU7 moryT GbITh HCHOML30BAHE! B4 HCTOY-
nnka. B coyuae onpeaenenis omnbxku B oanoM 13 LMS npoueccop caMOCTOATENbHO TPOBOANT fH-
ATHOCTHYECKHE TecTsl, a Apyroii LMS — obecnieunsaeT 06paboTKy Beeli CHrHATBHOIM HArPY3KH.

12.4.MporpammHoe obecneyeHne

Ba3oBoil eauHMIeit nporpaMmuoro ofecneueHus DMS-100 cmyxut moayns. Kaxapli Moayns
nMeet csoe [1O s BLINOJHEHNE KOHKPETHRIX TenedoHRLIX $yrKii. Tubkocts 10 AocTHraeT-
€A 33 CYET OPraHH3AMMH CHCTEMb] HE3ABHCHMBLX COBMECTHMBIX MOXYEit.
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Jina paspaGotku TIO cnetempt DMS-100 Henoss3yioTes A3bIKH Bricokoro yposus PROTEL
{413 APOTPAMMHPOBAHHA KOMMYTALIMOHREIX cHeTeM), PASCAL.

PROTEL cogepxuT mmpokuil HaGop GyHKnHiL, 06ner4alomux co3nanue HaleXHOro CHCTeM-
HoTo ofecneveHns MOTYbHOM cTPYKTYpsi. [TouTH BCs CHCTeMA YNIPaBAEHHs HAMHCAHA HA A3BIKS
PROTEL. EAMHCTBEHHEIMM (GYHKUHMAMH, KOTOPHIE PEANH3YIOTCA MHKPOIPOTpaMMHBIM obecieue-
unem (ROM B CPU), ABIFI0TCA 3arpy34YHK, MHKPOKOABI BBIIOJIHEHHS MALIMHHBIX KOMaHI K
dyuxuim, He peanusyemsie Ha PROTEL (HekoTopble koMbl TeXoGCTy KHBAHAA NPOTeccopa).

stk PASCAL, a Taike OrpaHHYeHBOe KOMHYECTBO aCCeMOISPHOTO KOaa s KPUTHYHBIX MO
spemMeny GyHKIMHA HCNONB3YIOTCA ANIA IPOrPAMMHPOBAHHA NEPHGEPHAHBIX YCTPOHCTB.

Cocras 1 (pYHKIMH mporpaMMHoro oGecneyennsn. [lporpammuoe obecneueHne aIMUHHCT-
PaTHBHOTO YNPABIEHHA OCYIIECTBIIAST CAeAYIOLIke GyRKIMHU (prc. 12.12).

TIO aamuHmcTpaTMENOrO

ynpaenenus
110 oGpatotkn IO Texmueckoro
BL30BOB K yCnyT obicnysveanis

NO curmannsauymi
10 TapucpuraLin

[ 10 sanmon 1 xpanermn Baser aatikbn

i

IO chCTems BaoRa/ELIBOAa 1 HTEpDeiica
«HENOBEK-MalLUHa»

Puc. 12.12. CTpyKTypa NporpaMmMHoro obecneyeHs aqMUHUCTPATHBHOTO YRpaBneHus

1. YnpaBnexue CTaHIieR, o6pabaTepaloliee 3alpOCH ONEPATOpa Ha H3MEHERUE JIRHHBIX 1O
a6OHEHTCKHM H COEMHUTENBHLIM JIMHHAM, BBOAY JIBO U MapUIpyTH3aUMH BEI30BOB,

2. VnpaBnense ceTblo, aHATU3HPYIOWIee Teperpysku u ofecneunsaioluee Gonee >ddextie-
Byt 0GpaboTKy TpadHka.

3. UaMepeHHue U ynpabieniie TpagukoM, c60p CTATHCTHYECKHX NAHHEIX Mo paboTe CTaHIMH,
3aNaHHEIX ONIEPATOPOM, H MPeJOCTABIICHHME THX JAHHBIX MO 3ampocy, Hanmpumep, ans 10 Texo6-
CAYXKNBAHHA © LIEJBIO aHaNM3a OwHGOK.

4. Hapamusanne IO, koTopoe coBEpIIEHCTBYeT (106aBIAeT, H3MEHAET) NPHKIAAHBIE MpO-
TpaMMbl CTAHIHH.

5. JIACTAHIMOHHOE YIIPABNEHNE KOMMYTALIHOHHOI CHCTEMOIT Yepes MomeMel (Bepeis BCS45)
1 cets Hutephert (Bepcvn MMP ISNO6 1 nocnenyomue).

TIO 06paGoTKH BEIOBOB k& mpeAocTaprenns yeayr JABO. Obecrieunpaet obulyro Koopau-
HALMK NOCAEAOBATENBHOCTH COSAHKEHHA, HCIONb3YA TAGHHUB TpakcHAmmH. ITlepudepmiiabtit
npoeccop CKAHHPYET COCTOSHHE NHHMI M MEPeNaeT OAHHbIE (H3MEHEHHE COCTOSHHMSA) B LEH-
TpanbHbiil NPOLECCcop, TAe IPOHCXOANT Best o6paboTka BrzoBa (pHe. 12.13):

— aHANH3 BbI30BA, HACHTHGUKALHR €T0 THIIA;

— BblAa4ya KOMaHA 0Ji1 MOChUTKH TOHOBHIX CHIHAIOB Ha Pa3HBIX ITalax BRI30BA;

- 3anpoc unodp ot [1O curHanisaumu, ¥X aHANK3;

— 3aMyCK NPOLECca HCKAHIA Aa0OHEHTCKOM HIH COSAHHHTENbHOH THHAY;

10— 1693



>
>

<<[image: image287.png]FNABA 12

- 3amyck npouecca Taprdukalmk (obpawenne k 1O Tapudukannn);
— 3aBepLIeRHE pa3roBopa (otHol).

Pue. 12.13. CTpykrypa MO oGpaGoTku BLIZ0BOR W NpegocTaEneHus yenyr fIBO

LleHTpanbHbit
npoueccop
CPUD 1 CPU1

fipousccop
KOMMYTALWOHHOTO nons

Tipoueccop
KOMMYTaLMOHNOTO flona

TFiepucbepmintin npoLeccop
fepUDEPIAHCID MOBYR

TlepADepAHLI NPOLECCOp
nepUchepUIHCTD MogynA

T

T wvamn

TIO Texnuueckoro odcnyxupanna, ObecnednsaeT PyHKUHH TEXHITIECKOTO OBCTYKHBARHA.
BbINOAHsET MEPHOTUYECKHE H THATHOCTHYECKHE TECTH CHCTMBI. OCYILECTRIAET cGOp # aHaIH3
omnbox (aBapuii). Peannsyer TecTHpoBaHHE CHCTEMBI §€3 NIPEPEIBAHKA HOPMANBHOH PaGoTH Tpa-
(Hika, ABTOMATHHECKHE TECTEI H TECTHI (10 3aMpPOCY ONEPATOPA, TECT MONy/IeH H Boell CHCTEMEI B
LENOM, ONEPATHBHOE H3MEPEHHE pAaGOTHI BCero 0Gopy0BaHHA M MOHHTOPHHI CTaHUMH. Pesynsra-
Thi TECTHPOBaHHS U ONEPATHBHHIX H3MEPEHHHA 3aHOCATCH B l0g-palopThI, BBIAAOTCA ONEPATOPY
CTaHLMH U COXPAHAIOTCA B Gase JaHHEIX (puc. 12.14).

|
i
|
|
L

ABTOMaTU4ECKUE TeCTBI

MO Texnuueckoro
06CnyXMBAHNA

1

NopcneTtema TecTUposaHUA

1

1

AHaNU3 OWMBOK 1 Co3RAHUE PaNopToe (OTUETOB)

Puc. 12.14. BaaumopeiicTene MO TEXHUHECKOTO 0BCNYKUBaHUS ¢ Zpyrum 1O

MO sanucy, xpaHenua

Ba3b JaHHbIX

i i

TecTs N0 3anpocy
onepatopa

MO cucTembt BBON@/BLIBOAS M
WHTEPEHCca «4ENOBEK—MALLMHA Y

IO Tapuukanng. lpegocrasmaer TaprduKaHORHbe JarHbE Wi [TO ofpaboTxu BrIzo-
BOB, OfeCTICYHBAET 3aMHCh TAPHPHKALIMOHHBIX LaHHLIX BBI30Ba. T10 06CTYKHBaHHA BEIZOROB 00-
pamaercs k [0 Tapudukauuy oaHH Wi HECKONBKO a3 MY YCTAHOBICHHH CoefuHeHHA. Ilpe-
noctaaser 110 o6cinyxHBAHUS BHI30BOB JAHHBIE O THIIC BEI30BA (ABMASTCSA U BLI30B TapHOHLI-

PYEMEIM), O HANMYHE CKMIIOK, NakHBle yenyr J(BO.
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Hudopmauna ana TIO rapudukaimy pacronaraetes B TaGnnuax Tpancnsnuy. CywecTByorT
TabnHUE], B KOTOPBIX OTIPEASNEHE! JaHHBIE aBOHEHTOB: KAaTeropHA aGoHEeHTOB (TaKCOhOHOR); KO-
AHMECTBO HMMYNBCOB B YKA3AHHBIN NMEPHOM BpEeMeHH (AMHTENBHOCTH Pa3roBOPOB); IPOUCHTHEIE
PpasMepbl CKHAOK B 3aBHCHMOCTH OT BPEMEHH CYTOK, AHA HE/ENH H MPasTHAYHBIX ﬂHeﬁ; RAHHBI®
YCayr H HX COBMECTHMOCTD, HHd)OpMSLlMﬂ O COXpaHEHHH q)SiU'IOB A BBI3OBOB (MCCTHHX, MeXny-

TOPOLHHX, MEXAYHAPOAHBIX ).

3anuch JAHHBIX PA3TOBOPHBIX COSAMHEHHH OCYIIECTBIACTCA B PABIMYHBIX MOJICHCTEMAX: aB-
TOMATHYECKOH PETHCTPALHH TeeORHBIX pasroBopoB (Automatic Message Accounting, AMA) n
PETHCTPAHMH TPAH3HTHEIX coeanHeruit (International Contralized AMA, ICAMA).

MO enruanusanun, OGecneunsaeT pasmid-
Hbie yHKIMM OGPaGOTKH CHIHANM3ALMH, TIPHEM
H NEpelayy TOHANBHEIX PETHCTPOBEIX CHIHANOB.
Bsaumopeiicteyer ¢ IO 06paGoTku BEISOBOB
(puc. 12.15).

MO 3anncn u XpaHeHus Gasbl AaHHBIX.
OfecrieynBaeT 3anMch BCEX JaHHBIX (BKAKOYAs
JAaHHEIe TapUdUKALMH, paGoune JaHHbIe, JAHHEIS
TabuL TPAHCIAUMM M T.A.) U YHpPABISET OOCTY-
oM K 6a3e IAHHBIX.

JlanHbie OT MOACHCTEMBI OTIEPATHBHEIX H3MeE-
pennii (Operational Measurement, OM) srTroRa-
107 log-panopTsel, NOAYYCHHbIE B X0A¢ Texobony-
KHBAHWA, U3MepeHus Tpadiuika, cGOp NaHHBIX He-
HCMIPABHOCTH OGOPYAOBAKHA H COCAMHHTENLHEIX
TuHUH, H3MEPEHUE MPOAOKUTENRHOCTH pasro-
BOPHBIX COSAMHENHIA, T.€. BCE COOBITHA CHCTEMBL.

[ 11O oBpaBoTku BLIs0B0R |

[ Crrvans uibp

Ynpaenerue
CUrHanusauven

I

Peructposan
curHanu3aums

MO curnanuzaumin

ToHH, CHrHans!

Pwc. 12.15. Crpyktypa
MO cvrnanusayun

[opcuctemMa uaMeHenus AaunbIX (kypuan-daitn, JF) npencrasnser coGoit 2amick Beex u3me-
HEeHHI MPOrPaMMHOTO H aNNAPaTHOTO OECTICYEHHA CHCTEMBI, CACNAHKBIX ONEPATOPOM.
B coctas T1O 3amkcn M XpaHeHns 6ashl JaHHEIX BXOAAT MoAcHcTeMa AMA M cucteMbt GHI-

sunra ICAMA (puc. 12.16).

T10 3anMcH 1 xpanenwn Basil AanHbIX %
MNoncuctema MoacucTema i
1| onepatuenbix UIMEHOHUA ;Imw:g:mi 12:‘:31::: ":” |
1 | vamepenuin (OM) | | pamHbix (JF) g u !
1 1 ) i !
YNpaBneHue 3anuchio AaHHBIX |
T j

¥

NO cncrembl BECAA/BLIBOAA,
HHTEPENC «4enoBek—MaLLWHaY»
Tepmuran Marwuas fnex
neHTa

Puc. 12.16. Ctpyktypa MO 3anucy n xpaHeHUs Gasl AaHHLX
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12.5. KOHCTPYKTUB cCTEMBI

Komnouentb koMMyTauuoHHOH cHcteMbl DMS-100 pacmonararorcst 160 B IOTHOCTBIO 3aKPHI-
THIX CTATHBAX IS PA3MEIEHHA UEHTPANLHEIX HICMEHTOR KOMMYTAUMOHHOM CHCTEME (KaGUHETEI
— Cabinets), THG0 B OTKPBITEIX HJTH 3aKPHITHIX CTATHBAX /11 YCTAHOBKH MOfyieil nepudepuiino-
ro ofopyaosanus (dpeiimpl — Frames). PasMeps! craTHBOB:

— 3aKpbITHI CTATHB NEHTPAIBHOTO 0GopyaosaHHa — 1090x700x1830 Mm;

— 3aKPLITBII CTaTHB MepHbepHitHOro 0Gopynosanms — 720x700x1830 mm;

— OTKpLITHH cTaTHB Nepudepuiinoro oGopynaeBanna — 686x457x2130 mm.

K 0CHOBHBIM KOHCTPYKTHBHBIM IeMeHTaM cTanimi DMS-100 otHocsTes:

— meyaTHad nUIaTa;

— wenbd-KacceTa (HA3pIBAEMAA TIONKOIT), B KOTOPYIO YCTAHABIHBAIOTCA MIATHI;

— CT4THB, COCTOAINMH U3 YeThIpeX WenspoB i Gnoka FSP;

— 6ok FSP (BrinomnnsieT GyHKIH KOHTPO/S NUTAHMUS NONIOK CTATHRA H ABAPHHMHOM CHIHAIR-

3aLMA);

— kabenu AN BHYTPHCTATHBHBIX H MEXCTATHBHBIX (MCIIOIB3YIOTCA B OCHOBHOM ONTHYECKIE

Kabesi) coenHHEHNHA;

— uagpoBo# H aGoHEHTCKHIT KPOCCHE;

— IyJibThi ABAPHIHOY CHIHANMBALMNE.

CraTHB CONEPIKHUT YETHIPE MOJIKH 00OPYIOBAHAA, 06ECMIETHBAOINHE MECTA A1 HHCTAIALUMH
IUIAT, CICLHATH3MPOBAHHEIX MONYNIeH; B CBOK) OUEpElb, OHH COAEPKAT KaPTH/MIATH (HAIPHMED,
abonentcknit 610k (Line Drawers, LD) ¢ TMHEHREIMU a00KEHTCKHMH TUTATAMH).

B cratue 15 nepudepuitHsIx MOAYIeli YCTAHABIHBAIOTCE ABA MOAYA. Kaxabii MoRyns co-
CTOHT W3 ABYX G/IOKOB YNIPABIICHHSA, CMOHTHPOBAHHEIX HA ABYX TIONKAX.

3akphiTeie craTHERl DMS100 yAOBAETROPAIOT MPOMEIMIIEHHEIM TPeGOBAHUAM MO HOMALMH,
obecneunpaoT GOIBUIYIO 3AHTY OT GHIMYECKUX MOBPEXACHHH U OT IEKTPOCTATHUECKOTO pa3-
PpAaa AA 3aKPEITOro 0GOPYAOBAHUA, HeM OTKPBITEE CTATHBBI-QpefiMEr. OHH TaKKe OTBEYAIOT Tpe-
GoBaHMAM N0 NEKTPOMATHHTHOI coBMecTHMOCTH (OMC) 1 00eCHe HBAIOT 3AIUKTY OT 3eMIETPR-
CeHHS SIS HETBEPTOH 30HBI 63 AOMONHUTENHHONO YBEMMYEHH3 HKECTKOCTH KOHCTPYKIHH.

O6opyaoBasie CTAHLIMH (CTATHBBI) PAacrioNaraeTes B pagax. B paay cTaTHBBL KpensTcs K 1o-
Ny # ApyT K Apyry. CratueHbIE paab 06CITYXHBAIOTCA ¢ 00EHX CTOPOH U pasMEILAIOTCS JIHLEBBI-
MHE H ThUIBHRIMU CTOPOHAMY APYT K APYTY Ha pacctoannu ot 700 Zo 1000 mm. MexcTaTnHbie
COEIMHEHNs PasMEIAlOTC NOA GablINoIoM WM Ha KaGenbpocte B 3aBHCHMOCTH OT CIiocoba
noAKMoueHNs Kabeneit. EMKOCTE cTaHIIH OnpeNenseT Habop CTATHBOB.
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LUMOPOBASA CUCTEMA KOMMYTALIUU Linea UT

13.1. HasHa4eHHne U XxapakTepUCTHKN

Cucrema Linea UT pa3spaGorana gpupmoi Italtel, Htanua. Ha Gase cucremu Linea UT MoryT 6piTh
PeannioBaHE! CIEAYIOMINE THIEL CTAHIME I y3710B KOMMYTALHH, YOBICTBOPAS TPeGOBAHHAM IIO-
CIpOEHHA NFOGOrO YPOBHA TeeOHHOI CeTH:

- OnopHas rOPOACKAA CTAHUMA;

— KOMGHHHPOBAHHAA OTIOPHAA/TPAHIHTHAS CTAHIHS;

~ KOMGHHHPOBAHHAA OTIOPHAN/TPAHIHTHAA /MEKTYTOPOHSAA CTAHLHA;

— HAUMOHA/bHBIH TPAH3UTHBIH y3€N/MEKIYHAPOIHBLH y3em;

— cembekas CTAHUNA;

— y3e1 KOMMYTauMH yenyr (SSP) uHTenIeKTyanbHoll cetn;

— MOGHTIbHBIH KOMMYTAMOHHBIH LeHTp (MSC);

— TPaH3UTHBIH MYHKT curHanusauuu (STP);

— «lenTpeke» (Centrex) — cHCTEMa CHCTEMATHYECKOrO YCTAHOBACHHA BXOMAIINX M MEKAY-

TOPOAHBIX COSOMHEHHUI A1 aGoHeHTOoB yupexaeHdeckux ATC.

MoaynsHas H ribkas apxurekTypa chicrembl Linea UT no3BossieT coctaBasiTh pasnuuHble
KOH(UIypauuy KOMMYTALHOHHBIX CHCTEM €MKOCTBIO OT HECKOIBKHX COTEH NMHH 1o Gonee uem
100 Teic. aBoHEHTCKUX U 60 THIC. COSAMHHTENBHBIX JHHUH ¢ MIOGBIMH CHCTEMAMHU CHTHAJIH3ALHH,
smouan OKC Ne 7.

Linea UT ncnonbsyetes B mudposoi ceTn ¢ nuterpanueii cnyx6 (ISDN) 1 B HHTeLIEKTY 415~
Hoik ceth (IN).

B cranuuio Linea UT MOryT BKITFOYATHCA CIIEAYIOMEE THITHE AGOHEHTCKHX NHHHI:

— MHAMBIAYATILHBIC, C IMUHEIM CICTIHKOM K Ge3;

— DHHUH CMAPEHHBIX AGOHEHTOB;

— TaKCODOHBI;

- yupexaenyeckue ATC (aHanoroBrie u uHdpoBLIE);

- Mepenaya aHHLIX B HAApedeBodi nonoce yactoT (Data OV);

— aunun ISDN.

13.2. CTpykTypa cuctembl

Linea UT AB/IsieTCA PacTipeAC/ICHHON CHCTEMO#, COCTOMMEH H3 PyHKUHMOHAABHO ABTOHOMHBIX MO-
Aynedt, ynpaBngeMsix npoleccopaMu, Kaxapit Moayab MOKET YCTAHABIHBATH CBA3b ¢ OCTANBHbI-
MK MOJY/ISMH CHCTEMbI TIOCPEACTBOM CTAHNAPTHEIX BHYTPEHHHMX UHTepeficos. Moaynu pasae-
AAH0TCA 10 CBOMM DYHKUUAM HA YETBIPE DIABHBIX KTacca:

— MOAY/H NONKAKYEHNA Nepudepun 1 KoMMyTalmi PSM;

— MOAYH OBWIKX yHKLUH;

— MOJLYJIH MEXMOAYALHEIX COSAHHEHMIT;

— MOJY/TH ICTIETIEPCKOrO YIIPAB/ICHUS CTAHIHER.
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CrpyktypHas cxeMa cucteMs! Linea UT nokasana Ha pue. 13.1.

obuwi | | Ocwwa
e S
: e §
8| O Crpykrypa —O[§
H A MEXMOTYIHBX N H
N coeanHeHit . ,§_
. - : :
# <1 g
Yaaneuwmiy
PSM PSM O
TncneTiepckoe
s
cTanunen

Liewtp sxcnnyaraun,
YNpaBneHus ceteio
¥ TEXHINECKOTO OBCTYXUBaHKS

Puc. 13.1. CTpykTypHas cxema cucTemsl Linea UT:
PSM — mogynt NOgKNOUeHHA Nepubepuu 1 KOMMYTALIKY,
M/C — aGOHEHTCKIMM YNNOTHNTENL UMW KOHUEHTPATOP

Kaxmptit modyns nodknouerus nepudepuu u xommymayty (PSM) BHIONHAST GYHKUHH HH-
Tepdelica ¢ TenedoHROMN ceTrio H 0GPaGOTKH BEIZ0BOB B COBOKYMHOCTH C APYTHMH MOZY/IAMH
PSM. K momynsm PSM MOryT MONKHHOYATBCA IHPPOBBIE MY)BTHILIEKCODEI/KOHLICHTPATOPb!
(M/C). Kax u camu MonymH PSM, oHu MOTYT GITh Takke ydaneHHbIMH. J{14 ONTHMHU3ALMA KOH-
bHrypalA CTaHUEH H YAORICTROPEHHA TPeGOBAHMIT IIAHHPOBAHHA CeTH GBLIH CO3/AHBI PA3NY-
Hbie THIBL Mogyaei PSM. Hanpumep, monyne M2 npeactasnser coGoii koMGUHHPOBAHHEIA MO-
Aynb MOAKMOUEHHA nepudepun i koMMyTamun PSM ¢ npomyckHoit criocoGrocThio 5000 BEIBO-
AOB BCEX THTIOB, BKMOUAd, Hanpumep, MMsnn ISDN, yupeskfeHdeckHX TeNepOHHEX CTaHHMH
(PBX). Moayne UHGPOBLIX COCAUHHTENbHBIX JTMHHA M3G aBnAercs Moaynem PSM ua 1000 CJI
{32 cncrempl KM co ckopoctbio 2 MOHT/C), KOTOpEIiL, [MaBHBIM 0Gpa3eM, HCMOMB3YETCH B KOM-
BUHHPOBAHHBIX M TPAHSHTHBIX CTAHLMAX.

JIroBoii Moztyse M2 MOKET yCTAHAB/MBATHCS B KOHMHIYPALIHK OHOMOYIBHON CTAHIMH, YTO
He TpeGyeT HATAYHA Ha CTAHLIHH CTPYKTYDPBI MEKMOIY/IBHBIX coeaHHeHMIt IS, D1a kondurypaims
NO3BONACT NOAKTOUHTE A0 2048 aGonentckux 1 240 coeaunuTensHEIX MuHKM. Ecnn #eoGxommo
PACIINPEHHE OTHOMOAYTHHON CTAHIMHH, TO CTPYKTYDA MEKMOMYNbHBIX COSTHHEHHA MOXET GEITh
pacuipena 6e3 nepepria B pabore.

13.3. AnnapaTHoe oGecneyeHune
13.3.1. Moaynn noakniovenna neputbepun n koMmyTaumu PSM

OcHOBHBIC (DYHKIHH, BbIMONHACMblE MOAYAAMA PSM, cnemyomue:
— CONMPKEHHE ¢ TENePOHHON CETBIO;
— 006paboTKa CUrHAIH3ALHY;
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— 00paBoTKa Bbi30BOB, MAPIIPYTH3ALMUA N TApHp UKW,

— KOMMYTaLWA;

— YNPABIIEHHE TOHALHBIMH CHIHATAMI;

~ peycBLIe OOLABNEHUA,

— TecTHpoBakHe aGOHEHTCKHX NuHuH, paBOuMX MeCT OmepaTopa H TENEPOHHCTa MECTHOrO
KOMMYTaTOPA M COSTHHHTENHED MUHH;

— ¢Gop aBApUITHEIX CUTHATOB, PEKOH(UIYPAIIHA H TECTHPOBAHHE.

Kaxabiii MOAY/Ib COCTOHT H3 TPeX (lyHKIIHOHATBHBIX Gi10K0B (pHC. 13.2):

— nepuchepuiitbtii unmepeheiic — 0BECTCTMBACT CONPAKEHNE ¢ IMAUAME Te/lehOHHO CeTH;

— 6ok KoOMMYMAYHY — BLITONASET KOHUCHTPALMIO/PACHIMPEHHE KARANOB H KOMMYTAUHIO H
OCYUIECTBIAET CONPKERHE CO CTPYKTYPOH MEKMOYIIBHBIX COS/THHEHHIT;

— ynpasaexue Mooyres — BHITONHsET GYHKIURH 0GpPaGOTKH BHI30BOB, FKCTUIYATAIIMH 1 TEXHH-
HECKOro O6CITYKUBAHHA.

Meputhepuinerit Bnok
o nHTeptbelic xommyTavu [~
TenedporHas
ceto { | 5
[ Yrpasnenne mopyrem T

Puc. 13.2. CTpykTypHas cxema MOAyna NOAKIIONEHUA neprugepin i KoMmyTaumun PSM

Mogyns PSM ABIACTCA MOSHOCTHK) ABTOHOMHEIM Y3TOM: MOKET COCIMHATE BBI30BEI BHYTDH
Momyna Ges moMoum apyroro Moayna. HekoTopele CTanIH Manoli eMKOCTH MOTYT COCTOATS H3
onuoro Moaynsa nmoc ES (enopreiii npoteccop). B ciyuae cephe3sHbiX HEHCHPaBHOCTER, TakuX,
KaK OTKa3 MepPBHYHOTO MHTAHHUA, M00as koMOHHAIHA PaGOTAIONIMX MOAYNEH MOXET MPOIOIKATE
oBcmykHBaHHeE, MOKA OCTAIBHbBIE HE paGOTalOT.

Moayne noaxnioueHns nepudepun n kKoMmmyTauun M2

Mogynb monxmoueHus NepHbepHH H KOMMyTauun M2 aBndercs Ga3oBBIM MOIYIEM CHCTe-
Mbl. TexnHYeCKHE XapaKTEPUCTHKH MOJIYJIs IpHBeneHs! B Tabn. 13.1.

Tabnmua 13.1. TexHudeckne xapakTepucTnki Mogyna M2

2048 (anarnorossi aGoHeHTCkHe i ISDN-THHIH, IMHNH Teperaun
ZAHHEIX HA YaCTOTaX, BHIie YACTOT PEUCBHEX CHIHANIOB, YUePOAICH C-
cxe ATC, AHATOTOBBIE COCAMHMTENEHEIE THHHH, pabouHe MeCTa Olte-
PaTOpOB H Te e OHHCTOB, KAHATE! MHOTOYACTOTHOTO HaGOPa HOMEDA
(DTMF), paboune KaHaIBI, BCIIOMOTATENIBHBIE KAHASIB M)19 1AKETOB
YCNYT, KAHAEL CBAIN C YAANEHHEIX (OPTOR)

KoMMyTHpyemas Harpyska, Opn | 112,5

Kommuectno nopron

Obwan narpyska, Dpa 225
KomHaceTHO ROTMTOK BEI30808 B
HH 25000

8 nn 16 (1 newatwas naaTa),
MoaynkHOCTS (GOPTB) 32 (2 mevatrie nnaTH);
256 (1 kaccera);1024 (1 crats)
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Okorvarue mabn. 13.1

Pasmewenue 2 o 3 cTaTiBa

KomiyecTso THIIOB MeuaTHEIX
nuar

74

Tly6mupyercs Bee ofopyoBante, 06cyKHBaIOLEE Gorlce em 64/32

Pesepe abouentckue muenH (8/4 akynsratus), 32 CJI, 4 pabodnx mecTa one-
PaTopos u TeneoRUCTOR
Vnpasienne Moaynem MIC 20

YCOBEpIICHCTBOBAHHEIH MOAYIL MOAKMIOYSHHS Nepudepui U KoMMyTaln M2 oGnamaer
CHELYOLMMH XapaKTepHCTHKAMH: KOIHYECTBO opToB — 4096, oGias Harpyska — 960 Dpn, ko-
JMHECTBO MOULITOK BEr3osos 8 UHH — 50000,

Brok nepudepniinoro nurepdeiica M2 cocTonT u3 y3no0s nepudepuiiHore nurepdeiica PIU,
Kak nokasano ua puc. 13.3. Kaxasrit PIU Moxer ynpasnste 256 aGOHEHTCKUMH JTMHHAME, 192
AHANOTOBBIMH COSAMHHTEIBHBIMU NUHAAMH Mian 8 cucTemamu MKM-30, 32 paGounm Mecramu
onepatopos (OSP) ninu paGounMH WIH BCMOMOTATEIBHEIMA KaHAIAMH, WK 11060l KoMGHHalmel
M3 BRINEYNOMSHYTHX [IOPTOB, OTBEYAIOMMX MPOMYCKHOH CIIOCOGHOCTH MOAY/A. B Kammpi# Mo-
Aynb M2 moxet sxoauts 10 8 PIU ¢ o6uumm konugectsoM nopros 2048,

DB
PO 25601 256K0
2 i .
Toynna [ 1 |PoME
2048 | 256 | Bnox
e KoMMyTaUMA
: ®
Mopret 2
Foyana [— $ CNTE s
H
TlepnepepuitheIi waTepieRc
KorTponnep 25661
Ynpasnenue nocnegoBaTesHO sy
woaynem MCP e
L - - — -

Puc. 13.3. CTpykrypHas cxema Gnoka nepucepuitioro uHtepderica M2

Kasneiit PIU conepskut:

— A0 8 rpynn, Ha 32 nopra kaxapii. JioBas rpynna conepxur HHTepdeiic B TenedoHuyo
ceTh WIH paboune KaHATHL W neprdepHiinbie mporeccopsr;

- Gythep UKM (PCMB), paGoraroweii ¢ 256 ppemMeHHEIMI KaHallaMH, 3aKPeIuISeMEIMH 3a 256
nopramH Ha kaxeiit PIU;

— KoHTpoabKEI Gydep (CNTB) aas cBa3n nyteM o6MeHa COOOIICHHAMY MEXIY TIepHdepHii-
HBIM TIPOLIECCOPOM U [IPOLIECCOPOM YIpasneHun MoayieM (MCP) depe3 KOHTPONIep BHYT-
PHMOAYJIBHOI [OC/TEAOBATENbHOM IIHHBL.

Kaxaniit PIU pomonuser cnenyromue GyHKURH:

— JIMHEHHOE NMTAHKE H BEI3HIBHEIC CHIHAIIBL;

— ofHapyxeHHe TUHERHBIX CHTHANOB;
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— Npuem H npenBapurenbHas obpaborka curuanbHolt HEQOPMANHH, NOCTyNalole# Kak Mo
BBUICIEHHBIM CHTHATBHBIM KaRaMaM (MACHTAQUKALHMA, KOHTPONb 3a ATHHOMH), TaK W Mo

OKC (ypoeeHs 2 OKC Ne 7) H ynpaBliesie TUHeHHBIMI aBAPHIAREIMU CHIHATAMH;

— nepeaaqa CHrHANBHOH MHq)OpMauHM Kak [0 BbIACNCHHBIM CHIHaJIbHEIM KaHa/laM, Tak H 0o
OKC (ypoBens 2 OKC Ne 7), BKIo4aa TapHHKAUHOBHEIE UMOYABCE H TOHATHHBIE CHIHA-

BT

— aHanoro-uudporoe NpeodpasoBaHHE HHANBHAYAILHBIX PEUYSBBIX KAHAJIOB 1A AHATOTOBHIX

JUHHI (AG0HEHTHI, COSNMHHTENBHEIE JTMHUH, paboune MecTa onepaTopos OSP);
- ynpasnenne cratnsoM HKM-30/32 u o6napysenne apapuii;
- YNpaBieHke NPOTOXOKOM CoeanHeHHs ¢ pabodnmu MecTaMu onepatopos (OSP);
- muanor ¢ MCP mwist 3aBepiIeHHs Beex nepHbepHiiHbIx &y KL,
— HACTPOHKA Ha KOMMYTAIHOHHBIH 60K MepefaloLiX KaHATOB;

— 3AIUTA JTHHUI;

— TecTl aBOHEHTCKHX H COSAMHATENLREIX JIMHMI.
Tepeuncnennpimu GyHKUMAMH ynpapsaoT 8-paspsaHsie nepudepuitupie npoueccopsi (PP).
Kaxamii Moxet ynpasiste 64 TeneOHHBIMI aGOHEHTCKMMy THHHAMM, 32 ISDN-InBuAMH, Ipyn-
1107 COSTHHMTENbHBIX THHHA 2048 KOut/c, 24 AHATOFOBLIMY COSTIMHNTENBHBIMH JIMHHAMY, 16 pa-

Goump MECTAMI OIEPATOPOB H IPYIIAMH PaGOUHX H BCIOMOATENBHBIX KRHATOB.

Kommymayuonnvtii 630k ABIASTCA yIBOSHHOI BpemeHHOGH cTynensio (B), pabotarowedi ¢ 256

BPEMEHHEIMH KaHAIIAMM CO CKOPOCTBIO 256 KOHT/C (puc. 13.4). O ocywecTnaseT:

— KOMOPECCHPOBAHNE/3KCAHAHPOBAHHE B paMkax 2048 BpeMmeHHEIX KaHanok Gioxor PIU
{8%256) 1 256 BHYTPEHHHX BPECMENHEIX KAHANOB MOTYIA M2;
- coeMHeHNe 256 BHYTPEHHHX BPEMEHHEIX KAHATOB CO CTPYKTYPOil MEXMOIYIBHBIX COCAH-
neumit IS2 um 1S1.

k2]
11 1256 kn|
o | vse | Tscem] HSJTXE
: M1
BT
!
8 ..
Il r I~
Pl w5 =l
256 k0 e rsarxm]
N APG MLY 7 2
Co| e APC ML2
APCML3 ‘8 a4
EXT — HSJRXM
y\f‘_'i_._F—jg‘
J
=
sMC IMCC jovineg

Puc. 13.4. CTPYKTYpHan CXema KOMMYTaUuMOHHOTO Gnoka
ANA CTPYKTYPbl MEXMOAYIbHBIX COEANHOHMH 151

TSC — koHTponAep Gnoka BpeMeHHON

KOMMYTaLMN
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cTp10 38 KOuT/C, KOrAa MoayaM M2 1 OMM HAXOHATCA B OZHOM MECTE, H CO CKOPOCTEIO
9600 6ut/c, korma Momyns OMM ynanen.
Iponeccop MCP BHIOAKAET UHKAMYECKHE H ABTOMATHYECKHE NPOBEPKH, @ TAKKE AMATHO-
CTHKY TTepBOTO YpOBHS (0GHapyXKeHHE MOTPELIHOCTH, JIOKATH3ANHS HeHCTIPpaBHOCTel H X ycTpa-
Henve) ¢ nomompio TC. Tlocneannii yNpapiaeT H OTCIexkHBaeT 610ku M2, felicTBya B KayecTse
KOHTPOJLIEPA COCTOAHMA H MHTepdeiica Mexay mponeccopom MCP, Mekay CHCTEMHBIMH KOH-
TPOMIEPAMH H BCEMH CHTHATH3AIHOHHBIMH TOYKaMHU, PaclIpeieICHHBIMU IO BCEM YACTAM MOAYIs
M2. Koutponiep TC ckannpyet kaxayio miary (MCP ckanupyer TC), a MCP — sageifcTyer
Heobxoaumyro muarHocTuky. Kpome toro, TC cHimaer ¢ MCP 3saunrensHylo 4acTs Harpy3kH 1o
06paoTKe AaHHBIX HM3KHX ypoBHeH, uto moseonser MCP ofecnedqusath QyHKUMHA ycneTdep-
CKOro YIpaBJIEHHA TOJIBKO Ha BHICOKOM YPOBHe.
JIroGoi Moy M2 MOXKET OCHALIATECA XKeCTKHM MArHUTHEIM AHCKOM IS XPAHEHHS:
~ pe3epBHBIX KOMHit nporpammuoro koaa MCP it PP ama GrICTPOro BOCCTAHOBESHUA H cOneii-
CTBHA HIMEHEHHAM BEPCHH;

— pe3epBHBIX KONHA JaHHBIX 110 KoHGUIYpaLMK;

— BPEMEHHOTO XPaHEHHS JAHHAIX 1O TAPHHKALHM, 3aMEPaM KArPY3KH M APYTHX ANMHHUCT-
PATHBHEIX JTAHHBIX.

Ipy MusBMansHoll Konburypanys — omus muck Ha 40 MGailt Ba KaXIble YeThpe MORYIS
M2, Bwitoyas, Tio Menbiliel Mepe, o OHOMY Ha KA:XA0OM yaneHHOM ofbexTe. IIpH Makcnmats-
HOW KOR(GHIYpanmH — ONHH HAa MOAYZb. MOZIy/H, He HMEIOIME MHCK, OBCAYKHBAIOTCS AHCKAMH
BpYTHX Monyneﬁ; 9Ta ONEPAUHA NOJHOCTHLI0 ABTOMATHYECKAA, lakKe B CNy4ae NPOTPaMMHOT0 0OC-
TaHOBa [IOCI¢ 0TKA30B CPEACTB NIPOrpaMMHOTO obecneyeHus.

Mogaynu noaknioueHns nepudiepunt U kommytauuu M3

Moayne M3 peanuieBat B CREAYIOUIHX MOLHPHKALHAX:
— MOZYNb THQPOBHIX COSNMHUTENEHEIX THHUE M3G kak MOZy/Is NOKIIOHEHNSK nepuepuy 1
KOMMYTalHRH;

— MOZYib NOAKAIOUSHNA yaanesnbix Snokos M3R kak yacTh cTpykTypet 1S2;

~ Mozysb ofmero kanana cureanusam M3S — Monynb ofumx dynKisi.

Monyns HBPPOBEIX COLAMNNTENLABIX AukAii M3G. Ipeanasnaven ans uudpoBLIX coeau-
HRTENBHBIX IMHAA W TNIPHMEHACTCA, TIABHBIM OGPI‘OM, Ha KPYNMHBIX CTaHUUAX. TexHHUeCKHE Xa-
PpaKTepHCTHKA MOAYNA M3G npuBesiens: B Tabi. 13.2.

Tabnuua 13.2. TexHudeckue xapakTepucTukn Moayns M3G

Konugectso nopros 992 (32 HKM-cHeremel, 2048 k6u1/c)

KommyTipyemas Harpy3ka, Ipi 430

Obwas warpyaka, pa 860

Konmuectso srizoros 8 YHH 16560

Monynnnocts 64 (1 nunara)

Pazecprka 1 cratis

Kontisecso TenoB nyar 22

Pesepsuposatiie Jly6nposane Bcefi anmapaTypel, oSy xusaoulei 6onee 64 CJ1
Viipasnexve MoAynem MIC20
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Moy M3G pasMemaeTca B OIHOM CTATHBE H COCTOHT H3 CIIEAYIOIHNX GI0KOB:

— Onox unmepgpeiica ¢ nepupepueti (PILU u PISU);

— Bnok kommymayuu (B);

— npoyeccop ynpaerenus modyaem (MCP).

Brok untepdeiica ¢ nepudepneit obecniednpaeT HHTepdeiic ¢ CETEBHIMH NOPTAMH H BBIION-
HseT nepHbepuitHyio obpaotky (puc. 13.6). Or Moxet obcnyxHBaTh 32 TPYNNB COTHHHTE/b-
nbIX AHEK AKM-30 uis 16 rpynn 53 32 MHOTOSACTOTHBIX NpueMonepeaaTdtika (MF), nau us 32
9XO3ATPAJINTENS, HIH TOGYI0 NPHEMIIEMYIO L1 HUX KOMGHHALHIO.

2 Wntepdenc 3
cosavMHTENbHOR
7 it VKM F)
32 VKMt 2 : .
s Tenedonnyio : : :
o 31 Wntepdpeiic 31
CoegumHTeNbHOR
2 i AKM %
PILY Enoic
KOMMyTaumm | 32 VKM
® -
4
182
Murepdeic
G Nepuchepuen
I
32 KM
Ynpaenenme mogynem (MCP) e

Puc. 13.6. CTpykTypHas cxeMa Moaynsa NopkniodeHns nepudepnn u kommytaumm M3G

Brok unmepeetica PILU cofieput 16 MHHCHHBIX G10KOB, BLIMOMHAMOMIHX (yHKIHIO HHTEP-
efica mis gByX coeauHUTENBHBIX TUHHA HKM-30 co ckopocThio 2048 k6uT/c kaxaas. JuHeii-
Hb1i 610K MOXET ObiTh 3aMEHEH Y3NOM 13 32 NPHEMBRKOB MHOTOYACTOTHEIX crrfianos (MF) wis
y31oM i3 32 Fxo3arpaauTenei.

FBrok cusnanuszayuu nepugepuiinozo unmepgeiica PISU conepxur 18 (16+2 pe3epBHBIX) y3-
JI0B CHrHANH3ALMHK 214 ABYX cuereM HKM-30 co ckopocTeio 2048 KGUT/c Kaxaas, ect ecTs ¢o-
€IHHUTENBHEIC AMHHK C TPAOHIHOHHBIMK THIAMH CHTHAIH3alHH. Onu HCMOMB3YIOT MOIIHBIH 8-
paSpSI,ElHLlil npoueccop. HporpaMMHoe obecrnieyeHne a1 06])360'"(" CHTHAJIM3AUHH MHOTOY&CTOT-
HeIX curhano (MF) i uMmymbeHoro (aekanHoro) RaGopa Homepa ABASETCA, MO CYIIECTBY, TAKHM
ke, kak 1 111 DLC (undpoprie anHelinbie kapTh) B Momyne M2. CemMHanUaTHIfi H BOCeMHATIa-
T CHPHATM3AUNOHHBIE Y3Nbl — PE3EPBHBIE, o0uMe JI APYTUX. Y3IBl CHIHATH3ALMA COETHHE-
HBI ¢ JIMHEHHBIMH GI0KaMH Yepes GIOK KOMMYTALMH ¢ HeTHPEMA KaHanamu cBasd HKM 2048
kOut/c. Ecnu Bee coeqMBATENbHEIE THHIH HCTIONB3YIOT OOLHMI Kana CHTHATH3ALHH, TO OTCYTCT-
BYIOT QYHKIMH CHIHAM3ALMH, KOTOPLIE IOMKEH BHIMONHATE MOAYMs M3G — OHH BCE BBIMOMHA-
totcst B M38S. Toatomy PISU B 2aHROM cityuac He HCTIONMB3YeTCA.

Kaxamii neprdepuiinbii 610K BRINONHAET CleAyONUIHE (HYHKIHH:

- ynpaenenne umkiami MKM-30 2048 kGut/c, obuapyxenne apapuiiHbIX CHIHAJiOB, 3aMEp

TNOrPEIHOCTH H YaCTOTHI POCKab3bIBAaHHA;
- npenBapuTeabHas 00paboTKa MONYYAEMBIX TeNeOHHEIX CHIHANOB (PaclO3HABAHNUE # CHH-
XpOHH3aUuR);
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~ opMHPOBAHUE TEISPOHHEIX CHTHAJIOB, BKJIIOYAA HMITYJIBCH TAPHPHKALIY;
~ QMAJIOT ¢ OpOLECcCOpoM, ynpasiente momyiiem (MCP) mns BRINOTHEHHA BeeX TeneHOHHBIX
bynxumii.
Brok xommymaiuu KOMMYTHPYET Kanankl 64 kGur/c 32 cuctem HKM-30 n noacoeanuset ux
K MOZYNAM KOMMYTauuH kanaios (CSM) non ynpasnenuem npoueccopa MCP (puc. 13.7).

s P
32 ™ 32x16) ]
PILU ih p——
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=
™ (32x16) )ri
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L6218
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5

Iropdpoiic Yrpaenenwe|

© neputpopueit 1 CSM . -
1

I
| Korponnepst svon

MCP NOCASAOBATENEHLIX LAH!

Puc. 13.7. CTpykTypHas cxema Gnoka komMmyTaunn mogyns M3G

B 610K KOMMYTallHK BXORAT:

— O6YHANPABRENHAR CUCIEMA KOMMYMMAHI, COCTOSINAS H3 YETHPEX BIEMEHTOR, CIIOCOBHEIX
CaMOCTOATeNbHO nepexmiouats 1024x512 kananop co ckopoctblo 64 k6ut/c (32x16 2048
KGHT/c MOpTOB) B 060X HATpaBIEHUAX. UCTHIPE KOMMYTALHOHHBIX 3JEMEHTA BPEMEHHGH
kommyTauny (B) 32x16 obecneunBarOT MOMHYIO MATPHLY KOMMYTALHH, KOTOpPas MOXET
nepermoyats 1024x2048 karanos 64 k6ur/c. OCHOBHBIM 31EMEHTOM BPEMEHHOH KOMMYTa-
LMy ABIIACTCA MATPHILA 8x8 (MBTErpaNbHELL KOMMYTANMOHHEIH 2EMEHT KOMMYTAUHORHOMA
matprubl B Buae CBUCY;

~ Jea unmepgetica ynpasrenyamu coobuenuam A% oOMeHa ¢ YCTPOHCTBAMU YNPARICHHA
ApYr#x moayaeit;

~ CXEMd CAMOIUAZROCIUKY.

Tipoyeccop ynpasaenus moovaem (MCP), ynpapuset BceMH QYHKIMAMHY KOHTPOIS BBI3OBOB!
ananu3 audp HaGopa HOMEPA, MAPHIPYTH3AIAS, TAPHGUKALINS, YCTAHOBIEHHE PasTOBOPHOTO ¢O-
SARMEHHMA U KOHTPOSS €70 cocToanus. Bes nudopmanns, HeobXonuMas ans TPacCHPOBKH COERH-
WeHWs ¢ APYTHME MOZYAIMH, TPeAcTaBaseT coboif obext Anatora mexay MCP u cootseret-
BylOWAMY MOAYNAMH (puc. 13.8).

Briok yNpasienya MOy sIMH COCTOMT 3 ABYX 16-pa3psAHEIX MPOUECCOPOB YIPABAEHUA MOJY-
s MIC20, paGoTatolux B peskiuMe FHABHEL/NOTMHHEHERIN B ropsaueM pesepse. JiHanOr MeX Ty
MCP u apyryimu Gsioxamy, BXOAIIHMY B M3G, 0CYIBECTRAACTCA TIOCPEACTBOM BOCHMH KOHMPOAIE-
P08 HOCIEO0SAMENEHbIX kN, PEATHIYIOIMK HYHKEHH IIPOTOKONA OYCHb HHIKOTO YPOBHA:

— 1UEETH KOHTPONEPOB NOCHSAOBATENBHbIX KK A Muanora Mexay MCP u y3namn curna-

NU3AUAE B COOTBETCTBHM ¢ NPOTOKOTOM CHHXDOHHOM NOCTEJOBATENLHON Mepefaun
PROSA nia cxopoctn 64 xbnt/c;
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~ JIBa KOHTPOILIEPA MOCNE/I0BATENLHBIX UIHH JUIS AHANOTA ¢ KOHTPOILTepaM 610Ka KOMMYTa-
miM, A ofMena cooGIICHHMY aBapHIHON CHIBANMIANMN ¢ JMHEHHLIME KOMIMIEKTaMK
cornacHo npotokony PROSA, a Takoke 1718 CONPAXEHAA C MOIYJIEM PacnpefeieHus cooo-
wennii MDM B COOTBETCTBHH ¢ NPOTOKONIOM CHHXPOHHOM IOCIeJOBATEIbHON Hepenadn
PROSSIM ua ckopoctu 256 k6ut/c, .
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Puc. 13.8. CTpykTypHas cxema Gnoka ynpasnesns mogynem M3G:
* — ynpasnsioLyue WiHL!

Kowmponnepsl nociedosaniensHpix wun coZepkaT 16-paspaHble TPOLECCOPH ¢ PAsTHIHBIM
NPOrpaMMHBIM OBecTicueHHeM, 3arpyKaeMbIM COTJIACHO HX (BYHKIMAM, H AHANOT ¢ PANTHYHBIMA
Gnoxamu no PA3THYHBIM HOPTAM.

Bi10K yrpaBienta MOAY/IIMH BLIMONHSAET TAKKE WHKITHIECKHE H ABTOMATHYCCKHE TIPOBEPKH
JMATHOCTHKY MEPBOTO ypoBHS (0GHapYxeHHe OWHGOK, TOKATH3ALHA HEMCTIPABHOCTE! # BOCCTa-
HOBNEHHUE), UCHoNE3ya GIoKkU cGopa aBapHitrpX cirdanos. TlocneqRKe NPHHMMALOT B KOHTPOIU-
PYIOT aBapuiiHble CHIHAIBI M HHpOPMUPYOT MCP (MPUMEHSIOT KOHTPOIIEPE IOCHENOBATENBHBIX
LIHH), KOTODHIit aKTHBHPYET HeoGXomuMble GyHKUHM TEXHIYECKOTO 06CTYKHBAHHS B 32BHCHMO~
CTH OT THNA BBIABNEHHOH HEUCTIPABHOCTH, MCP CONEPKHT mecmmbiti pesepsublii OUCK ¢ NAMATHIO
80 MGaitr, Ero GyHKIHH Te %e, 4TO U Pe3epRHOTO 6110Ka B 6I0KE YIPaBACHHS MOAYIeM.

13.3.2. O6wue moaynu ‘

Bce GYHKLMH CHCTEMEL, OTHOCALIMECH K <OOUIMM PeCypcam», MOTYT HaXOAUTBCS B OGLIHX MOZY-
DIAX MM PACNIPENENATECE O MOAYNAM TOAKMOMEHNS NepubepHn u xommyTaunu (PSM) B coot-
BETCTBHH ¢ TPESOBAHHAMH U OTPAHHHEHHSMH 32KA3THKA.

CriennanbHeie (yHKUMOHANBHBIC MOIYIH MOCTABIAIOTCA MO BHGOPY 3aka3qika M BKIIOUAIT
MOZynH ofmiero xanana curnannzanuy (M3S), cets Texnnueckoro oSemyxupanns (NMM), pac-
IIHPEHHE CEPBHCHBIX YCIYT, NOABIKHYIO PAJHOCBA3k, paGoune MecTa onepatopa (OSP) 1 dyuk-
LK 10 paBoTe ¢ maKeTaMu.
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Moaynk ofuwero kanana cursanusauuw M3S

Mpennaznayen 145 peasu3anuy ypoeHeil 2 u 3 cucTeM curHamwsalluy no obMieMy Kanasy
(tabn 13.3).

Ta6nuua 13.3. TexHuqeckne xapakrepucTkm Mogynst M3S

Konu4ecTBo TEPMUHATIOB CHIHANH3aUHH YPOBHS 2 16

Tponycknas cnocoGHoCTy 200 MSU/c na M3S

Konmuectso coemuruTenshpIx xaranos MKM 4 ans kougurypauiy c 4 CSM
8 1ia kougurypauu ¢ 8 CSM

Moy IbHOCTS (CHIHANUIALUOHHBIH TepPMHHAT) 1 (1 nnara),16 (1 crofika)

Pasmenientie JiBa B OBHOM CTATHBE

Kontectso Tinos nrat (PCB) 18, e e, wT0 1 ana Mogyna M3G
HyGnuposanne Beelt annaparypel, 06Ty KH-

PesepbupoBanue Balolmeit GOMblLIE OIHOTO TePMUHATA CHIHAIH-
3aUuH, KpoMe 6/10Ka yIPaBIeHHS MOAY/ISAMA

Ynpasnenne Moaynem MIC20
3000 Ba MOAYAL AN KOMGHHUPOBAHHOHA MECT-

Konuwecto oGenyxusaemsix CJI Hoil/Mexayropoareit ATC, 2500 Tombko A
Mexctyropongeit ATC

PaccenBaeman MOIHOCTh 600 B wa kaxcapli Monyan

| (1200 Br na crayns)

M3S nMeeT cieAyroHIHe MOACHCTEMBL:

- unmepgeiic ¢ nepudepueis;

~ KOMMYMayuorusiii 6aox;

— YRpagrenie MOOyReM. -

Baox nntepdeiica ¢ nepudepuneit (PISU) cosepxut 16 y1os o6paboTky CHIHANM3ALME AT
yposua 2 OKC Ne 7 u oGecnieunsaer 70% 3arpysku (puc. 13.9). O6muM kananoM cHrHamu3alHy
MokeT BBITh Kakofi-nubo Kanan cesisn MoGOH CHCTEME IIepeniadl BMECTe ¢ 0GBIUHOH HArpy3Koii.
ToroMy oH mofKIOuaETCSA K KaxaoMy Moaymo PSM cucrems! Linea UT. Briok KOMMYTaL¥H co-
CIHHACT STOT GH3MUECKHH KAHAN ¢ IEMEHTAMH CHIHAIM3ALMH, HCNONB3YA TOIYNOCTONHHOE CO-
CIMHEHHE UEPE3 MOMYITb KOMMYTAUNH Karanos (CSM). DTo Coe/IHHEHHE YCTAHABIMBAETCA I
MOTMGUUMPYETCA © TIOMOLIBIC KOMAHA A36IKA IMANOra «1enosek—mawmuHa» (MML). KommyTanu-
onipili 610K PEaiH30BaH TEMH K€ CaMBIMH IUTaTaMH, 410 1 M3G.

WnTepdrenc ¢ nepdpepHen f
e !
N b LU B
CHUManu3aaLmm ! & i B VKM
| — i
PISU
L 182
KonTponnep 4UIM
nocnenoRaTensHe | YRPABROHME MORYNM je——— s
WHH uhn 8 UKM

Puc. 13.9. CrpyktypHan cxema moayns M3S
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Tpoueccop ynpaeneHia mogyneM MCP BolnonHser GyHKUMH yPOBHA 3 A% NPOTOKONA CHC-
Templ curanizanan OKC Ne 7 (SS). Bnok ynpagneHust MOMIeM TOT e, 4To H Jy1s Moxyas M3G
(M. pyic.13.8). OR ABNAETCH €AMHCTBEHHBIM, NMOCKONbKY NMyGIMPOBAHUS, NPEAYCMOTPEHHOrO B
JIMHUAX ceTH OGUIAX KAHANOB CHTHATH3ALMM, GOIee YeM JOCTATOYHO 1A HANGKHOCTH CHCTEMEL.
MecTHrti 6110k pesepuposanua (ULB) ycTanaBnHBaeTca B KakgoM oOLUeM MOAYJIE CHPHANN3A-
unH Kanano (M3S).

13.3.3. CTpyKTYpPbl M@XMOAYNLHBLIX COeANHEHNN IS

B cucteme Linea UT ucrmons3yroTcs mBa THIA CTPYKTYP MEKMOAYNBHBIX coeauHenmii — IS1 u
IS2, ¢ koudpnrypaieli no Tuny u pasmepy ATC. O6e oHM IOATEPKUBAIOT KOMMYTALIHIO KAHATOR
H KOMMYTALIHI0 coobLIeHNH (IaKeToB).

MeXMOAYIBHBtE COSAMHEHAS IS] MMEIOT NONHOCTBIO KAGENbHYIO H AYESHCTYIO CTPYKTYPY, CO-
enuHAomy1o 10 16 mogyneit M2 (puc. 13.10). D1im obeciieynBaoTea 256 BPEMERHEIX KAHANTOBR
1o 20-paspsaAHoMy TapaniensHoMy kabento. Mogyls M2 coequHieTcs ¢ ONOPHBIM MPOLeccopoM
yTpasnesus craHuusMy (ES) Kak 1o MecTy, TaK H yIAICHHO Y€pe3 OTALIBHYIO CETh NEPEAadH o~
06WeHHIT N0 TOMOMOTKH «3BE3A3»,

181

TNet Mo
o~ M2 H T M2 o

Ne8 \ [ Ne 16
/

I\ I

ES
I

Puc. 13.10. CTpyKTypa MEXMOAYNLHLIX COSANHEHUI IS1

CTpyKTYypa MeXMOZYIBHBIX coeaunenuii IS2 (puc. 13.11) coeaunser Gonee 100 moaynei
(PSM, 1ny obunit MOAYAD) H COCTOHT U3 MO/Y/IEH TPEX THIIOB:

— A0 BOCHMH MOAYJIeH KOMMYTaUuH KaHaoB CSM;

- MOAyas pacnipenenenus coobmennii MDM;

— TONOBHbBIE MOIYNH MIOAKIIOHEHHA YAANeHHEIX GnokoB M3R.

Moyib pacnpenenieHns COOGIIEHHHA TAkkKe BKIIOYAET Y3ell STATOHHOM CHHXDOHH3AUHH H
BpeMeHHOH cenexumn (MST). O6Men MEXMOLYTBHBIMH COOOUICHHAMH B CHCTEME NPOLIECCOPOB
YTIPaBICHAS MOAYAAMM (MITPHXOBas MMHHA Ha puc. 13.11) obecneunpaerca Moaynem MDM co
CKOPOCTBHIO 256 KOMT/C, B TO Bpems Kak MoAynb CSM ocyurecTBasieT KOMMYTALMIO KaHANOB CO
CKOPOCTBIO 64 KOHT/C (comHan nHHAS). OGMeH COOGLICHHAMH ¢ yIANCHHBIMH MOLY/IAMH PO~
KCXOQUT yepes monyls M3G, coemncnupii ¢ monyner MDM. Kasanss oT yAaneHAsx Momynei
CBA3BLIBAKTCA HYepes MOAYL M3R Ha MOAY/Ib KOMMYTALIHH Kanasos CSM.
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NN -~
Ynpagnesve %&}k\@}g%g\}\\\ Ynpaenenue Yaanendsiit
mopynem [SSSSBRES moaynew yaen cestan 1
b -l
| - H
i il l 152
H
T W3R ~ | T
1
Ynpaenenme Ynpaanente
MonyRem f " MOAYREM
PSM 1 2 com * .
Vrpasnenue - N
mogynem
T T
MDM
Ynpaeneswe |-t [—
MoRynem Mogynem
PSM 100

Puc, 13.11. Cxema CTPYKTYPbI MEXMOAYRbHLIX COSAMHEHWN |S2:

COBANHEHNE KaHANOB;

T — KOMMYTaUMOHHAR MATPULA;
cosanHeRne cooBILeHui

Modyny xommymayun kananoe CSM BLINOTHAET QYHKINIO COSAMHEHHS KaRaNoB 64 KGAT/C

Mexy 610KaMH KOMMYTALIMH

moayneit PSM (tabn. 13.4).

Tabnuua 13.4. TexHuueckue xapaktepucTuki moayns CSM

KonssecTso noproB

8192 UKM-kanana

MakcrManbHas koHurypauna

8 CSM (16 cerunii, 65536 karanos, 29440 Ipn koMMyTHpyeMoH Ha-
Tpy3KH)

TponyckHas cnocobHoOCTs, Ipn

POBOK

3680 (1840 ans ceKunH), TOTHOROCTYTHOCTS, HH3KHIT ypoBeHb Oiloki~

KouuecTso coenunuTesHbX
RLCCLS

16 ot KaUIOro MOZYTA

MolystbHocTh

512 (1+1nnara), 8192 (nBe cToiikn)

Pasmemette

or 1 o 4 cTaTHBOR

Konuectso Tunos nnar

5

nocreneHHan : s -
Pesepempopatiite OCTETICHRAA Nerpasanis (orpannseHie cnocobnoctn 06paboTku Tpa-
{uka) nocse oTKa30B
Texnonorus 1 3axasnas CBUC (ECI), 2 BXONHBIX MATPHIIb

Ynpasasrownit mpoucccop

MIC10
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B coctae Moayas CSM exomar:
~ 06 KoMMYmayuonNsle cekytiu, PabOTAIONIME B POXUME PA3ACICHHA HATPY3KH, KOKIai 13
KOTOPBIX CHOCO0HA KOMMYTHPOBaTe m0 4096x4096 xaHanos co ckopocTsio 64 KGur/c,
CTPYNIHpoBaHHbIX B 128 Kanana cBA3H ¢0 CKOPOCThIO 2048 kOuT/c;
— KOMIPORREPB KOMMYMAYUIL,
, = HpoYeccop yRpaenenus Modynem.
Kajxnas ceiuss KOMMYTalHH KaHANOB MOAYII KOMMyTalk kananos CSM cocTout n3 omHo-
TO nONs KOMMYTallMH, COCTABIEHHOTO M3 TpeX BpeMeHHEIX cryneredi T (puc, 13.12). OcropHo#
3neMENT BpeMenndi xommyTaunn (T) cocTouT U3 Matpuib 8x8 va CBUC (VLSI), HastiBaeMbix
ECI. Mepeas u TPeTba CTYNEHH COOSPKAT X0 BOCHMH MaTpHI 16x16, KONHYECTBO KOTOPHIX 3aBH-
CHT OT KO/IMYECTBA MOABONUMBIX HArPY30K. BTOpas CTyIeHb, HANHIHE KOTOPOH BCETMa Mpeny-
CMOTPeHo, colepkuT 16 Matpiu 8x8 (puc. 13.13).

J [ Cexunn 2
Cexups 1
1 e
C—{ !

WKM-kavaner  » M i .
2048 xburic :
128 1 kL
L L
Moy
noAKnIoHeHAS | Kontponneps: ] s
nepuchepin — I
il [ ipotsocop ynpasnern wcaynenm |
Vnpannenne MoRynom |

1 cnom
Puc. 13,12, CTpyKTYpHAR CXeMa MOAYIIA KOMMYTaUMK kananos CSM

Voon wommymauwn |
MaTpuLLa KoMMY TaLiHK

* 1 1
PT
18 16 (1)16

1 t 1 1 1
PTG T
8 (18 16 (1)16 18

n3 "3

128

{128

e

2
Tepnipepuitkvi 1 J
nipouieccop

_____ i
Ynpasnenve Moaynes

Puc, 13.13. CTpykTypHast cxema yana kommyTtauun CSM
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Tipoyeccop ynpasnenus Modyres yupapnseT:

— KOMMYTauHeii:

* YMEHBLUAET BPEMA 3a0CPKKH B KOMMYTALIHOHHOM [10JI€ 3@ CYET HCMNOIb30BAHHA COOTBETCT-
BYIOWIErO AITOPHTMA BHGOP,

* PABHOMEPHO PACHPEACIIAST HATPYIKY MEXKY KOMMYTAIHOHHBIMY 2IEMEHTAMI,

® ONTUMH3HPYET BPEMA NONCKA;
— TEXHUYECKAM OBCTyKHBAHMEM:

* 0BpaboTka asapuiiHBIX CHIHANOB,
* nepudepriinoe TeXHHIECKoe 0GCayKIBaHHE,

* IPKIMYECKME TEKCTBL,

= poccTaHoBAetHe GYHKUMHA NPy Hapymenny paGoTw,

= cofeTBeHROE TEXO0CTYKHBaAHNE;

~ 3KCMayaTauned no:
® Harpyske,
* KOHHTYPALHH.

Tpotieccop ynpaBnesys MoxyaeM AyOamposan 1 paloTaeT B peskyMe IaBHBI/MONYMHECHHDI,

Pazrosopuelit kasan BEIGHpaeTCs GAOKOM YIIPABIEHNS MOLYJIEM; AR YCTAHOBICHHSA COCAHHE-
HHA HCTIONBIYIOTCA KOHTPO/IEPE! KOMMYTAILMH TPEX CTyNeHeH koMmyTarun. KOHTponmeps: koM-
MYTalMy BHIIONHAIOT Takke QYHKUMH TEXHUYECKOro oBCIyKMBaHUA MaTpull. JIis CBASH ¢ KOH-

TPOIIEPAMH HCTIONB3YETCA IPOTOKOM NIOCAEAOBaTEMLHOM Nepenadn PROSA.

13.3.4. Mogyne pacnpegeneHus cootwexni MDM

Mogyns pacripenenenus coobuenuit MDM — nonHOCTSI0 AySIupyeMbili KOMMyTAaTOp coofuse-
HHil, NOAKTIOHEHHBIH KO BCeM MpoMeccopam YnparieHus Moxynami cucremel Linea UT
(pre. 13.14). CoofIeHms mepefaloTes co CKOPOCTbIo 256 KGHT/C B COOTBETCTBHH C MPOTOKONOM

PROSSIM, HCOONB3YIONIUM TIPHHLMMEE CKOPOCTHOM KOMMYTALHH TIAKETOB.

M1

Vapaanene

Moynem

Mn

101

Ynpaanerine

Mopynem

Puc. 13.14. CTpykTypHan cxema MOAyns pacnpegenenns coobwernia MDM

Rx

8 MéuTic

Tx

Tx

o1

KoHtpannepsi

TIpOLECCOp YNpasnenUs MoRynem

Ynpaenenue Mogiyniew
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KomMyTauns cooSweHuil BRINONHACTCS AMMAPATHHIME CPEACTBAMH IYTEM YIBOTHEHHS NO-
cTynmatonux coofmennii a nmuy 8 MGRT/C 1 3ateM ux pasymnornenne. Kananm csasu ofHOTO
YIVIOTHUTENS NONHOCTHHO HE3ABHCHMEL OT JIMHHH APYroTo.

Mpoueccop ynpaBieHHs MOLY/IEM BbITIONHAET QYHKIHH BKCIUTYATALMH H TEXHHIECKOTO 06-
CIyKNBAHUSA W COCTOMT 3 JIBYX GPOLECCOPOB, PaGOTAIIINX B PEKUME TTABHBIN/ IO NI HHCHHBII.

Tnapuple dynkumm, Benonusemeie MDM (Tatn. 13.5):

- npueM 1 Gydepusalys NOCTYNANMIMX cooBIeHHH 0 NOCIEAOBATENBHEIM KaHANAM CBASH

256 kGut/c (MpueMHBIi Gydep Rx) BruioTs K0 102 Moaynel (BKI0uas COGCTBEHHEIR);

— LMKIHYeckoe ckaHupoBanue Gyepos 1 BBOA coobLIeHHI B IIHY €O ckopocThio 8 MGuT/c;

— BrIGOp coobumiennit u3 muHE 8 MGUT/C MyTeM aHAMH2A aNpecOB HA3HAUEHHA 1 HX GydepH-

3auus B HHTepdeiice nepenaun (nepeaatoumii Gydep (7x));

— Mepenaua 3amHcaHHbIX B Gydepax TX coobleHnI Ha MOJYTH MO TIOCTENOBATENLHBIM KaKa-
f1aM CBA3H 256 k6ur/c;

IKCINTYATALMA M TEXHHUECKOE OOCTY KHBAHHE!

= YNpaBAeHHE KOHQHUIypaLmedi scefi CeTH coobiuenHi,

* MPOLECC YIPABICHNA MOLYIEM,

= oGHapysxeHue nepHdepHiiasIX HSMCIPABHOCTEH H IMAFHOCTHKA,
* oGHapy:KeHHE HEUCTIPABHOCTEH B KAHATAX CBA3H H AHATHOCTHKA,
® BOCCTAHOBJICHHE KOR(UIypaLmHH.

Ta6nuua 13.5. TexHuueckue xapakTepucTuku Moayns MDM

XapakTepHcTKH KosmuecTso nopros 101 (kpome cobCTBEHHOR0)
MonyseHoCTS 1 (1+1nnata), 16 (a8e crofikn), 32 (1 cratis)
KonuyecTo THIOB NIAT 5

PescpsipoBanme Jly6IupoBaHHe ¢ pa3IeTCHHEM HATPY3KH

Y npasneHie MOy MIC 10

B moayse pacnpeneneuns coobmenuii (MDM) npenycMotpen ocobeii yien MST ama ¢yux-
uui TAHMHPOBAHUA W CHHXpORK3aLIH (Tabn. 13.6). s 0NHOMOAYAbHbIX CTAHUMA TH DYHKLMH
BKMOUEHD! B MoAyas PSM.

TaGnuua 13.6. TexHnyeckue XapakTepucTvki yana TaiMUPOBaHHA U CUHXPOHW3aLMm MST

Tenepallis OCHOBHOMN 9aCTOTH!

Pacnipezieneie YacTOT MEXIY MOLYIAMHA ¢ PETeHEpaKieli CHHXPOHN3H-
PYIOIIETO TAKTA B KAKIOM MO/Iy/le; CHHXPOHH3AMASA C CETHIO (DEXHM
CNaBHEIH/MOXYHHEHHEIH)

TnaBnble byHKINH

Konuuecrso 06y xHBacMEIX

Moayneit 100
MonynbHocTs, 4 (1+1 nata)
PaseepTxa TIpe cTofiKH
KonnuecTso THNOB NeYaTHBIX. 3

unat (PCB)

JyGmipoBaHue pacpeneneH s TAKTOBBIX CHTHAIO0B H LyGnHpoBaHne Ka-
PeseprnpoBanHe HATEHBIX HHTEPdETCOR; YTPOCHHE FeHEPATOPA CHRXPOHHINPYIOLIETO
TaKTa
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V3en sranonsoll CHHXPOHU3ALMH U TalMHPOBaHHS (MST) COCTOMT H3 OCHOBHEIX 2JIEMEHTOB,
NoKa3aHHEIX Ha pHe. 13.15,
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Puc. 13.15. CTpykTypHas cxema MOAYNA CUrHaNUaaLuK n Taimuposarna MST

Humepipetic cunxponyseyuu NPRHAMAET BHEWHKE YacTOTHI, NOCTynaomue o MKM-TpakroB
HAH CHCTEMBI € YaCTOTHuIM yrutoTheunem FDM, nozcoeannenHbIX K Monysiam PSM. Hutepdeitc
HCTIONB3YET 3TH KaHaslsl CBA3H B COOTBETCTBHH C NPHOPUTETHOH Tabnuueii, ynpapnsemoii onepa-
TOPOM CHCTEMBY, HCIIOIB3YIONTHM KOMAH/B! THANOTA «HeloBeK—Mautna» (MML).

Moaynb ynpasneHus yaaneHHbiMu 6nokamu M3R

VaanenHbie MOy NOAKTIOYSHI NEPHGEPUH H KOMMYTAIMU COEMMHEHb YePes MOIYM YIPaB-
nenus ynanenusiMu Gnokamu M3R, pacnionokeHHbHi Ha onopHo# cTanmii. Ha puc. 13.16 npusesena
THNIOBAA MHOTOY310Bast KOHGUrypanusa cuctems! Linea UT ¢ IBYMS yIaleHHBIMH MOZYIIMH.

YoaneuHwiin PSM Ynanetmbii PSM

M2 41'“ M2 M2 e M2

|—1 181 ¥ 151

M2 o | wom MaGrs
: 152
me T ] msrs
E— omm |Efs

Puc. 13.16. CrpykTypHas cxema MHOTOYSNOBOI KOH(UIypaLmmn cuctems Linea UT:
OMM — Monynb IKCNYATAUMK U TEXHUISCKOTO COMYKMBAHUS; IS — NOACKHCTEMA CETH B3aNMOCBAMN;
E/S — ycrpovicTea esoaa/esisoga

Kasnprit Momgyns M3R MOXET COGAHHATL K0 32 KaHAN0B CBA3M OT yAaneHHEIX PSM, pacro-
NOAKEHHbIX B PA3HBIX MecTax. EHMHCTBCHHHM TIpaBUAOM ABNACTCHA TO, YTO JABA YIANCHHLIX Ka-
Hana CBA3A C CHTHAIM3ALMel JOMKHBI COSAMHATRCA K OAHOMY M Tomy ke M3R ¢ Tem, 4robs
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YTIPaBAATH NOBTOPHBIMH KOHDHTYpaUMAMH Kakanos ceasu. [ockoneky yaanennsie PSM Takne
K€, UTO U MECTHBIE, B CIIy4ae OTKaia epeaanineroe OﬁopyHOBaHHﬂ Ha OCHOBHYIO CTAHIHIO, Ka-
KB YAANEHHBIH MOZY/Ib MOKET NPOAOMKaTh ofecneunBath paboTy M0 MEKMOMAYABHEIM BBI-
30BaM. OHM MOTYT YNPaBifATh COSAHHHTENLHBIMH H CAY/KeOHBIMH KaHATAMH M TaKHM 0GpasoM
ocraBaTbes B paboTe.

Mpotokon ceasy mexay moayneM M3R u ynaneHHsIMH MoAynsmu ocHosaH Ha OKC Ne 7,
ypoBedb 2. COOTBETCTBYIOINI MPOTOKON YPOBH: 4 BKIHOHAET COOBINSHHS MO (yHKLMAM TEXHH-
HeCKOro 0GCAYKHBAHUA, B TOM MHCIIC ABTOMATHUECKYIO 3arpy3ky. Texwmueckoe obcnyknpanne
KAHAMOB CBA3HM BSINONHAST MOAY/Ie M3R COBMECTHO ¢ y/IAleHHBIM MOAY/IEM; ONEPaTOpsl paboTa-
10T € HTHMH K2HATAMH CBA3H, KaK €CIIH GBI 9T0 GBUTH KaHAIb! IOACHCTEMB! KOMMYTAUHH I 06-
ciyxnsarng OKC Ne 7. Ing 06paGoTkh Be130BOB M3R HOMHOCTBIO «[IPO3pAYEH».

Monyne M3R pasMelleH Ha OTHOM CTaTHBE K HMEET B CBOEM COCTaBe cnemyiomme Gaoku:

- nuTepdeiic ¢ nepudepnei;

— BJIOK KOMMYTaLIHH;

— GI0K ynpasneHHs MOAyJIeM.

Brok nuTepdeiica ¢ nepudepueli oGecreMuBacT conpsikeHHe ¢ KAHATAMH CBS3H H OCYIIECTB-
net o6pabotky nepadeprn. CocToHT M3 nnueiHoro Gaoka uxtepderica ¢ nepudepueri PILU n
6moxa nepudepniitoro nutepdeiica PISU. Bee nnater B 5Tom Gioke Te e, YTo W B Moayne M3G
(cM. puc. 13.6).

Jluneiinvtii 6rox nepudepuiinozo uumepgeiica PILU coctout n3 16 MMHERHBIX KOMIUIEKTOB,
KaXAblii 13 KOTOPBIX noakmoueH K asyMm HKM-kananam 2048 k6ut/c, Henonp3yoTes 4o 4eTh-
pex HKM-kaHaoB OT KaiI0ro yIaneHHOro MOITYNIA, B 3aBHCHMOCTH OT HEOGXOIHMOA Harpys-
ku. Jlpa kanana 64 x6ur/c nepenarot coobmenus curnamizauny OKC Ne 7 k ynanensomy mo-
LYIO 1 OT Hero.

FBrox cuznanuzayuu neputpeputinozo unmepperica PISU cogepXuT 16 y310B CHMHATHIAIMH
114 06padotkn OKC Ne 7 yporna 2 JUI4 OIHOTO KaHANA CBA3H KAX/IBIH. ITO T e CaMble 3EMEH-
Thi, 4TO HCAOJIL30BAHBL B MOye M3G 1 Monysie M3S. [lBa M3 HHX OTBORATCA MOJ KOXbIH yna-
NeHHBIl MOAYNE B PEXHME aKTHBHBL/PelepeHblil. Kanankl cBi3n Ge3 CHrHamM3auuM MOTYT co-
EAMHSTBCS C APYTnMH MoXymamy M3R, uo sBa Kanasa cBS3U ¢ CHrHaNMIauued KomkHE SbITh BRI
BelIEHbI K OJIHOMY H ToMy ke M3R.

DyHKumedi kommymayuonnozo Gr0ka SBIAETCA KOMMYTAIHA KaHanos 64 kGut/c 32 chetem
HKM 2048 kGuT/C OT yIaneHHbIX MOIYNell M COSMHHEHHE MX ¢ MOLY/IAMH KOMMYTAUNH KaHATIOB
(CSM). D11 noBTOpHBIE KOHGHIYPALMH KAHATIOB CBA3M K YAANIEHHBIM MOAYNAM HEBMAHMBI AN
CSM. KoMMyTaLHOHHEIA 510K TAlOKe COCTHHAST JIHHEIHbIE KOMNICKTH ¢ 6NOKAMN CHTHANH3a-
upn ans 06paBoTku nNPoTokona Ha yposHe 2. KOMMYyTaUMOHHBIH 60K HCIOAB3YeT Te e caMmbie
MAATBL, 4TO ¥ MOZY1b M3G.

TIpoyeccop modyneii HCTIONBL3yeT YPOBEHb 3 NPOTOKONA ANA CRA3H ¢ YAATEHHBIMH MOAYIAMH,
B aBapuiHBIX CHTYallMax OOMEH COOGIUEHHAMH MEXIY YAATEHHBIMH MOZYJAMH HA Pa3nHYHbIX
y3/1aX, HO BbIBEJCHHBIX Ha OIHH H TOT k€ Moayns M3R, umeT Hanpamyio yepes moiynp M3R,
MuHya MoayTe MDM. B ¢yynxuun rnasnoro Moayas M3R se exonut oGpaGotka Bri30BOB. Biok
YIpaBIeHUA Moy el TakoH ke, KaK M And Moayna M3G.

13.3.5. YaaneHHble 610KM: MyNLTUNNEKCOPLI ¥ KOHUEHTPaATOPbI

Jlna o6cnyKMBAHNA PACCPEIOTOUEHHBIX H HE CTPYMMHPOBAHHEIX A0OHEHTOB, YAAIEHHBIX TO OT-
HOILEHHIO K MECTHON ONOpHOit cTaHumy, B cucteme Linea UT npeaycMOTpeHB! NOTHOCTLIO aBTO-
HoMubie undpoBsie MyabTHINCKCOPLY/KoKLeHTpaTopsl (M/C). Vaaneussic aGoHeHTEl BOAYyIaloT
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obcnyxHBAHHE TAKOTO Ke KAUECTBA W ¢ TAKHMH K& XAPaKTEPHCTHKAMH, YTO M aGOHEHTBI, KOTO-
PEIE BKTIOUEHRI B OCHOBHYIO CTAHIINO, BKITOUAs GYHKIMU IKCIYATANHH, TeXHIYECKOTO 06emy-
KHBaHNR U YNPABNCHHS CETIO. TI03TOMY OMH SBJSIOTCH COCTABHON YACTHI) CHCTEMBI KOMMYTa-
UHM, A HE BHELUHHMH AOTIOHUTENBHEIMH CHCTEMAMIL.
MynbTinaexcopsl/konnenTparopst (M/C) crcremsl Linea UT xapakTepusyrores:
~ MOMHOCTBIO UHGPOBOIt TEXHONOTHETH; .
— BHICOKOH YHU(HUMPOBAHHOCTHIO TEXHUYECKHX CPEICTE H MPOTPAMMHOTO 0G€CIeueHns ¢
OCTANBHEIMA MOYIIAMEL;
— HETOCPE/ICTBEHHBIM YTIPABJIeHHEM OT FOIOBHBIX MOAY/eH (TONHAS HHTETPALHS);
— noakmouenne K crcreMe Linea UT no amHuam 64 xbut/c ¢ curHammsanpeii OKC Ne7
(ypopun 1 u2).
CyecTsyeT ceayrompe BapHaHTht M/C, KnacCHOHLIMpPYeMBIE Flo HX eMKOCTH:
— MyapTHIeKcop MX — npa apuanTa: MX30 — 10 30 ananoroBeix abonentos, MX60 —
B0 60 aHANOTOBHX a00HEHTOB;
— undposoii koxterTparop MC: 20 120 aHanorosbix aGoHeHTOB H 10 60 HpPOBBIX aGOHEHTOB.
OcHognbie pyHKuUHE, peamnsyemble M/C:
— conpsikenue ¢ aGOHEHTCKOI ceThio;
— mpoLeccop A aGOHEHTCKON CHPHATH3ALIMH;
— MeCTHAs KOMMYTalHs 18 KOHIEHTPaTopa;
~ YRpaBReHHE fEpesaueil TORANEHEIX CHTHAOB aGOREHTY;
~ TECTHPOBAHHE ABOHEHTCKOI NET/IH H HHTePhEiicoB;
— c60p aBapuitHEIX CHIHATOB H OJAYa OTYETOB;
— ¥IMEHEHNE KOHGUTYPaUnH RHHKH CBASH.
M/C ¢OCTOAT U3 CNEAYIOIUHX OCHOBHBIX GI0KOB!
— JHHEHEIA uHTEpdEtic;
— TaliMMPOBAHHE/KOMMYTALHA;
- uurepoeiic HKM-xananos (PCM);
— nepudepniinoe ynpaBIAomEe YCTPOHCTBO.
Brox nuneiinozo unmepgeiica cocTOUT U3 FPYNA MAAT AMHEHHOTO um‘epq;euca B MysbTHI-
nekcop MX Bxoaat o 15 miat aGonentckoro HaTepdeiica, B Kauayl0 #3 KOTOPBIX BKIIOYAETCA
B2 aGonenta, Bcero Ha 30 aborentos (puc. 13.17).

{ Wnrepcpeirc KommMyTaumn (B) [ Wnrepdbenc MM
1| i
7 |
2 O~ .» o
§ Virepceiic | Kavana,
z abonenta BpemerHan [ Wntepdeinc ceRs
8 2 - | xomMmyTaLUA i pn Ztmm;/c
v 7
220 : i cranuymn
go 18 | !
MEE | |
4 aboHenTa 1
@ { |
L L. L. )
! i
MepwchepuiiHoe
STV PCP yNpaBnerne

Puc. 13.17. CTpykTyphas cxeMa MynbTunnekcopa MX:
STU — 6ok cTatucTukm
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Konuentparop (CN) cOCTOHT U3 HeTHIPEX TPYNI, B KAKAYIO U3 KOTOPHIX BKIouaetcr 32 aGo-
HEHTCKMX JIUHHH (YeThipe IIATHI THHEHHOTO HHTepdelica, kakAas Ha BoceMb ITMHHIL), BCEro Ha

128 suunii (puc. 13.18).

| Wnrepdoic narmn " KommyTauun (B) Wrrepdievic KM
1
5 o ] prnn:! o
[ o 1 Brok Virepdeiic K onopron
8Os |Ac cmxpomsLyn ovomon | | cTaHu
8 32 - oyt p
218 v f
go Tpynna 4 |
g |
H
2
<O
128 o
I
Mepudpepuitsioe
STV Pee ynpagfienue

Puc. 13.18. CTpykTypHan cxema koHueHTpatopa CN

Bpox cunxponusayuu u xosmymayiu (B) 0CYIIECTBIACT MECTHYIO CHHXPORH3AIIO U KOMMY-
TalHio A KOHUCHTPANY /PaCIUPEHHS HIIH PaclpencnenHs KaHalos; TeHEPHpPYeT U pacTpese-
IET TOHATBHEIE CHIRAMR ¢ YacToTaMy 425 It u 12 kT, coGnpaeT aBaphiiibie CHrHAAEL

Frox unmepepeiicos kanaioe céasu obecnieunBacT coeauHeHHe nTepdeiica UKM ¢ omopHoii
craHumeit Linea UT. MyabTannekcopsl HMel0T oauH Kadan csasi MKM, a KOHIEHTpaToph —

oauH niH aea. Biiok uHTepdeiica kaHaNOB COCTOMT 3!

— muneitioro 6noka (UL) mia ckopoetn 2 M6HT/c, BbinonuArowero GyHKUHH ypoBaa 1 cue-

TeMsbl curnannszanan OKC Ne 7;

— 6noka curramusanun (US) ans o6paGoTki HEGOPMAIM T10 CBA3U YPOBHS 2 CHCTEMEI CHT-

samsauun OKC Ne 7.
OcHoBHble GyHKUHM:

— CHHXPOHM3allus MAT AHHefiHoro nutepdetica u TKM;

— soaKmoYeHite nHTepheicoR AGOHSHTCKHX KM K IIYUKaM COSAMHWTENLHEX Mminit HKM;
— CKaHHpoBaHHe aGOHEHTCKOH CHIHATM3AUMH H KOMAHI JMHOHHEIX MuTepdelicon aboHeHT-

CKHX KOMILIEKTOB.

ok nepucpepuiinozo ynpasasiowjezo yempoticméa PCP conepxnT 8-paspamarii npoweccop,

BEIMOMHANI clleAyIoume QyHKUHM:
— ANCHETYEPCKHEL KOHTPOIB;

— CKaHHPOBAHHE H KOHTPO/Ib COCTOAHNS abOHEHTOB;

— APOBEPKA COCAMHUTENLHEIX iyt (CIT TKM);

— Mepenayus MECTHBIX TOHANLHBIX CHTHANOB K aBOHEHTaM;

— 06paboTka CUTHANM3AUMM H ABYCTOPOHHAA Nepenaya k (o1) uurepdeiicos HKM-cherem

ocHOBHOM cTanK;

— YTpaB/ieHHe OCHOBHBIMY TecTaMH aGOHEHTCKHX HHTepheiicos.
TponyckHas craocoGHocTs 1000 nonkbiTok Bei3oBos B YHH (BHCA) ana My/mbTHILIEKCOpa B

2400 — ans KOHLUEHTpaTOpA.

Ysen mecmuposanus abonenmckux ausui STU TpeHa3sHayeH 11 BBIIOMHEHUA TECTOB JIH-

HHUH H HHTepdelica.
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13.3.6. Moaynk akcnnyaTauum M TexHU4eckoro obcnyxusanna OMM

Ha Moayns SKCIUTyaTalMM M TeXHHYecKoro ofcmyswusanus (OMM) Bosnoxensl ciegyromue
DYHKUKA FKCITyATAUMH 1 AIMUHHCTPATHBHONO YIpaBiaeHns (puc. 13.19):

— untepdeiic ¢ oneparopom;

~ 3arPy3Ka ¥ PeCTapt;

— YNpaBNEeHHEM BPEMEHEM H AATOM KOH(QHIYPAIHH CTAHLMH;

— chexenHe 3a CODBITHAMH M HX PETHCTPALINS;

— W3MEpeHHE HATPY3KH.
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182
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Puc. 13.19. CTpyKkTypHas cxeMa MoAyns skcnyaTauun
W TOXHUYECKOTo obenyxusanna OMM

B cncreme Beerna uenonpsyrores asa OMM, npHyeM of#H — NMOJYMHEHHEI. B ciyyae oTka-~
3a oxnoro OMM noguuHeHHbIH MOIY/Ts IPHHUMAET Ha cebs Bee ere dynkunn. Takas MynsTun-
TeKCOpHaA CTPYKTypa ofecneduBaeT MpO3payHslit IOCTYN Ko Beem (yHKupam ES, noatomy one-
PaTopy He BaXHO, KaKoH MoAYIs OMM ABIAETCA AKTHBHEIM B OTHOWIEHMH TOH HAH HHOH ByHK-
UMK, H CBESICHMA O PacnpefelleHuu NoaHabopoB GyHKUH ABNAIOTCA He ofa3aTensHbiMH. MMeeT
MECTO BUPTY4/IRHOE COSAUMEHHE MEKTY MIOCBIM TePMUHANOM H MoGoil dyHKumeil, pesuneHTROR
Ha moGoM Moayae OMM.

Crannuu cucreMer Linea UT copaepxkut paboune Mecta OA&M, ocHalIEHHBIE BUAEOTEPMH-
HAfAMU W ASYATAIIKME yeTpolicTBamu, Komruecto pabovux MeCT MEHIETCA B 3aBHCHMOCTH OT
NoTPefHOCTEH KOHKPETHON CTAaHUHH, M OHH MOTYT PaGOTaTh HA PACCTOAHHH MPH HCNONB30BAHHU
mofemos (M) no npotoxony X.25.
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Korna umetorcs HeGOABIIME CTAHIMH, HET CMbICHA pasMellath mMoayns OMM Ha kaxaoit
craHuuy. B naHHoM cay4ae oauH OMM moxet obcmy:knBaTh A0 8 HEGOMBIMK CTAHNAMN, HCTIONb-
3ya KaHa/bl [Iepeayn AaHHEIX, ¢ o6muM uucnoM B 16 monyneit M2. Ha puc.13.20 nokasaHa Ta-
Kast KouUrypalHs ¢ coeAnHenreM Ha OMC.

CraHuua A Cranums B|

Cranuus C

iS1

Puc. 13.20. CTpykTypHan cxema AUCNBTYEPCKOTe yNpasneHus cranuuammu ES:
‘OMS — noacucTema aKcnayaTauun U TexHu4eckoro obcnyxueaHns; M — paboune mecra

13.4.MporpammHoe obecneyeHue

Crpykrypa ITO cuctemst Linea UT noctpoena Kak MHOTOYPORHEBA MAIIHHHAA APXUTEKTYPA, KO-
TOpas COCTOHT U3

— ONEpaLOHHON CHCTEMBIL;

— NPUKNATHON CHCTEMBL;

— Ba3bl TaHHLIX.

OnepauuoHHas CHCTeMa BKIIOYACT BMPTYaNbHYK MAllMHY H MHTepdeiic anmapaTHbIX
CPEHCTB.

TpuKTazHas cMcTEMa BKAKOYAET NPOTPaMMEL:

— 0GpaGOTKH BBI30BOB;

— AOMMHUCTPATHBHOTO YHIPABMEHHS;

— TEXHUHECKOTO O0CTY KHBAHUA;

— BCTIOMOTATENLHEIE POrPAMMBI,

Ba3sbi JaHHBIX COAEPHKAT NAHHbIC KOHDUIYPAUMH H IPOMEKYTOUHDIE TAHHEIE.
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Kaxmpiit Monyss cuctemsl Linea UT uMeer ynpaBneHHe, pacTIpeAc teHHOE 10 TPEM yPOBHSM
06paboTKH AHHBIX:

— nephdepuiinbii mpoueccop (PP);

- npoueccop yrnpaeneHus mogynem (MCP);

~ MOJIyNIb IKCILyaTaUny U Texundeckoro obeayxnsanus (OMM).

DyHKIME nepudepniiHoil 0GpaBoTKH NPUMEHHTEIBHO K NepHbepHITHOMY NpoLeccopy, clie-
AyrouIme:

— conpameHus ¢ Gpuandeckoit MHHMEl;

— CKaHHPOBAHHE NUHUH;

~ PACTIO3HABAHHE M REPEava CHIHANIOB;

— 00paGoTKa HMIYABCOB TAPHPHKALHH;

- CHHXPOHM3AIIHA TOHATTEHBIX CHIHAIOB;

— ofHapyXeHHe HEHCTIPABHOCTEH TeCTUPOBAHNEM NHHMI 1 HHTEpPEIcOoB.

Ilepndepniineie npoeccopk ynpasnsioTes MCP.

DYHKIHE BTOPOre ypoBHA o0paGOTKH JAHHBIX MPHMEHHTENBHO K IIPOLECCOPY YMPAaBIEHUA
MOIYJIEM, CIEAYIOIUHE!

— 06paGoTKa BBI30BOB;

— AHCNETHEPCKOE YIMPABACHHE BBI3OBAMH;

~ aHanu3 unop;

— MapuIpyTH3alus;

— YIpaBl€eHHE TOHANBHBIMH CUIrHAJIaMU;
BHIGOP TPAKTA KOMMYTAITHIL;
BriGop Tapuda;

— peany3aLus yCIyr A aGoHeHToB.

DYHKIMH TEXHUIECKOTO 06Ty RUBAHNA TpUMeHuTEnbHO k MCP, creyomue:

— ofHapyXeHue HEHCTIPABROCTEH;

— NOKAIM3RINS HEUCAPABHOCTEH 1 BOCCTAROBIEHYE PaboYero COCTORMUA,;

~ KOHTPOIh [ePerpy3oK.

B monyne MDM npoueccop MCP nomHoCTsio NpeanasiHatses ANA TEXHHUECKOro 06cayxu-
BAHHA.

TiporpaMmnoe obeceueHHe TeXHHYECKOr0 0GCYXHBARHUA BEITONHACT:

~— JIOKAJIH3aLMI0 Heucnpasﬂoﬂeﬁ;

— COCTaR/IEHAE COODIICHHIA, TIOKYMERTHPOBAHHCE;

— JMCNETYEPCKOE YIPABIICHHE PEMOHTHBIMM MEPONPHATHAMHA Ha CTAHIHH;

— TEeXHHUECKOe 0OCTYKHBAHHE CETH (AGOHEHTHI, COSNURHTEIBHEIS IMAHH).

13.5. KoHCTpYKTUB CHUCTEMBI

Obopyaosanne craupn Linea UT pasmemaerca B CTAHAPTHBIX CTATHBAX BEICOTOH 2200 MM,
rayGurol 650 n mupunoit 700 win 720 My, CTaTHBEL OXMAKIAIOTCA CCTECTBEHHBIM 00TeKaHHEM
Bo3/1yXa Gez BeHTHIATOPoB. danbmunomos ve TpeGyercs. HeobxoanMan BHICOTa NOTOIKa B 30a-
HHH — 2,9 M. Harpyska Ha non — 215 kv,

Moayns M2 sensetca Ga3oBbLIM MOAYJBHBIM CTATHBOM. BiiokM KOMMYyTaliu M ynpasneHHs
MOAYAEM HAaXO[ATCS HA 6asoBoM MOAYNBHOM CTATHBE BMECTE C MOPTAMH PAITHYHBIX THOOB. Cra-
THB NepHdEpHH YNPaBIAeT BCeMH MOPTaMH, BKIKUas aboHeHTCkUe Miuud. Kongnrypauns cra-
THBOB ¢ MOyIAMH M2 nokaszaHa Ha puc. 13.21, a cTaTHBOB KOMMYTaUMH — Ha puc. 13.22.
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650 MM
Pacnpenenutens
Brox nepudbepuitkoro [il Bok nepudepwitoro
KommyTauns: wHTEECa HTepdeiica
(MHTEpGDAIC Ha IS) (2x256 nopros) (2x256 nopros)
Bnok oTcyTCTBYeT
2200 m KOMMYTaLUA Pacnpegenutens Pacnpenenutens
Ynpasneue MoRynem
(10)
Bnok nepucepuitoro § Bnok neputhepuitHoro
Bnok orcyroTeyer uhtepcenica wrepdeica
(2+256 nopros) {2x256 nopTos)
Yrpaenesue
monynem (MCP)
ok Briok Bnok
nuTaHmR nuTaHus nuTanus
I 700 Mm I 720 v l 720 wm
Puc. 13.21. KomnaHoBka Mogyns NogkntoveHUs nepudepun
1 komMMyTaumu (M2) Ha 2048 nopTos
Moayns Mogyns Moayns Mozyne
KoMMyTaLun KOMMyTaUH KOMMYTaLOM KoMMyTaUun
Karanos KaHanos KaHanos Kawanos
3 5 7

1
(8192 kavanoe)

(8192 kawanoe) (8192 kawanos)

{8192 xananoe)

(8192 kananos)

Moayne Moayns Moayne Moayne
KoMMyTaLMA YomMyTaLWA ommyTaLuw YoMMyTaLMh
xaranos Karanos vananos KaHanoe
2 4 6 [}
(8192 kawanoe) | | | (8192 karanos)

(3192 kananos)

Brox nutanua

Bnok nuTauus Bnok nuTanua

Bnok nuranns

Puc. 13.22. KomnaHoBka MoflyNs KOMMYTaLWN KaHanoB
(MakcumansHan koHpurypaums: 8CSM; 65536 kaHanos)
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LNM®POBAA CACTEMA KOMMYTALIUN
STAREX-TX1

14.1. HaznauyeHne U XapakTepUCTUKKU CUCTEMb! -

Cncrema kommyTaumn STAREX-TX1 — 5eKTpoHHas cMcTeMa KOMMYTAM#H, paspaboTaHHas
¢$upmoit GSIC (Gold Star Information & Communications, LTD), Kxnaa Kopea. Ona MoxeT He-
[OMb30BATECA HA BCEX YPOBHAX TesiedorHOMN cet obutero moabsoannd (THOIT) B kavecTse Me-
CTHOM, MECTHO/Y31080H N Mexmyropoano# cranumit, Cuctema STAREX-TXI Takue npumeds-
erca B LHpPoBOii ceT ¢ nuTerpauneii cayx6 ISDN, natennexTyansHol cetn IN 1 MOBHIBHBIX
ceTax ofwero nos3opanis PLMN.

STAREX-TXI1 umeeT creayiotue OTAHIHTENBKbIE XapaKTEPUCTHKN!

— I0KOCTD, IO3BOAAIONIAN NETKO NOGABIATE HOBBIC DYHIGINY;

~ NOCTENIEHHOE PACUIHPEHHS KOMMYTALHOHHOIO FIOMS 1A OOSCHICYEHHS MIMPOKOTONOCHON

rxommyTauny ISDN;

~ MHHUMH3AIHA IKCIUTYATAUMOHHBIX PACXONOB H JIETKOS OGHOBICHHE CHCTEMbI;

— GosbIIas EMKOCTD;

— BBICOKOE KAYECTBO OGC/YKHBARNS, BHICOKAA HAXEKHOCTE;

~ IPOCTas PEaH3ALH NPOrPAMMHOT0 06eCeueHNA H TeXO0CTy)KHBAHNA;

— IPUMEHEHHE NEPEOBO TEXHONOTHH BONOKOHHON ONTHKH.

STAREX-TX1 nozponser sxaouath 2o 120 teic. AJl 1 60 teic. CJ1 (xananos). PazpaGorana
TIO NpUHLHANY SPHEKTHBHOTO PACIPENCTEHHOO YIPABAEHNS, 0GeCICUHBAIIIETO NPOTYCKHYIO
€nocoSHOCTL 26 THIC. Dpn M 06paGotky o 1,5 Mnu srsosos B YHH. Crenewb kohnewTpannu
aBOHEHTCKOH HarpysKH MOMKET H3MEHAThcA B mpedenax oT 1:1 go 8:1. OCHOBHBIC TEXHHYECKHE
XapakTepucTHky Bepcuii cucremsl STAREX-TX1 npueeness! B tabi. 14.1.

TaGnuua 14.1. OCHOBHLIE TEXHUYECKIUE XapaKTEPUCTUKM Bepcui cuctemel STAREX-TX1

XaparTepneruion Bepcun cucremsl
STAREX-TX1S STAREX-TXIL

UHcno aGOHEHTCKUX IHHUH, THIC. 50 120
UHCI0 COSMUMMTENBHEIX JHMHHI, ThIC. 8 30
{MexayropoaHss CTAHIMA, Thic. KAHANOB) (15) {60)
Tiponyckhas cnocobOCTS, OpI 7590 26000
BOSMOKHOCTH 00paGOTKH BHIOBOB (0nEITOK B UHH), Thic. 500 1500
APXHTEKTYDA KOMMYTAILHONHOTO TIOA B-M-B B-II-B

EmkocTs (uruit) 16384 65536

Marpuua NPOCTPAHCTEEHHOTO KOMMYTATOpd. 16x16 64x64

KaHaiib: BpeMEHROro KOMMYTaTOpa 8192 3192
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Okonvarue mabn. 14.1

XapaKTepucTHKH Bepcuu cucremes
STAREX-TX1S STAREX-TX1L
PaspagsocTe ynpasastowero npoueccopa (CPU), 6ut 32 32
EMxkocts namati, MGakiT 16 16
EMKoCTh HakoTiHTeNeli Ha KeCTKHX HcKax, Mbait 4x300 4x300
Konuuecrro nakomureneit Ha MJ1 1 3
Konnuecrro noproe BBoa/BhBORa 8 16
MeKCTaHUHOHNAY CHIHANH3AIHS. OKC Ne 7, RZMFC | OKC Me 7, R2 MFC
sttt CHILL, C, CHILL, C,
ACCEMBJIEP ACCEMEJIEP
CHcTeMa yIpaBIeHHs 6a3aMu JaHHBIX Pensuuonnas PesAunonHas
verym 50N B e |t

STAREX-TX1 ofecrieunsaeT pasuyHble GYHKIMH H MIHPOKHE THATIA3ON [IPAMEHEHHS, BLI-
nionunet QYHKINME MeCTHOM (OXOHeUHOR)/Y3noRaH/MEKAYTOpONHON cTaHWAY,. Y IANEHHENT 610K
RS nozeonseT nogkmodnTs 8192 ypaneHHsIx abouentos (rabn. 14.2).

Tabnuua 14.2. EMkocte cuctemel STAREX-TX1 1 yganenHoro Gnoka RS

XapaKTepReTHKH STAREX-TX1 RS
EMKOCTB, QHANOTOBBIX AGOHEHTCKUX NUHHIT 120000 8192
Emkocts, 1M Gazosoro Aoctyna ISDN 25000 2048
UHCIIO COENMHHUTENMbHBIX IHHAH 60000 1024
Tporyckuas ¢rtocoGuocTs, Ipin 26000 430
TpoH3BOANTENBHOCTS, YKCTIO NONMEBITOK Be13080B B YHH 1500000 40000

KoMMyTalMouHoe none CHCTeMbl OCHOBaHO Ha apxXHTexType B-I1-B (BpeMi-npocTpaHcTBO—
BpeMS), COCTOHT H3 TPEX COCTABJNIAIOMIAX: BpeMeHHOro koMmyTaropa TSLU, npocTpaHcTBeHHOrO
KoMMyTaTopa S-SW 1 UEHTpanbHOro Kanana nepenaus aanueix CDLU, paGoTalomero no onti-
YECKOH THHIAM.

STAREX-TX] HMeeT MEOTONPONUSCCOPHYIO APXHTEKTYPY CHCTEMbI YIPABIECHUS, MOCTPOCHHYH
Ha 32-paspAAHEIX MHUKPOMPOLECCOpaX MIMPOKOTO HCTIOML3OBAHHA, TAPAHTHPYS BBICOKHT yPOBEHb
MOAYJIBHOCTH H HAISKHOCTH. DYHKIMH YTIPABIEHHA PACcTPEXENeHb! [0 IBYM YPOBHAM: TIPOLECCopa
BEICOKOTO YPOBHA H [IPOIIECCOPA HH3KOrO YPOBHA. TIpOLIECCOp BEICOKOTO YPOBHA, HA3bIBACMBIR HPO-
ifeccop, BHITIONHAET 3aIaHHA BHICOKOTO YPORHA, TakKe Kak 06paGoTka BbI30BOB, TPaHCAAIHA HOMe-
pa, ynpasneHue KOMMYyTauueil, TeXHAuecKoe OGCIy)KHBaHHE H aIAMHHHCTPHPOBAHHE CHCTEM.
Tlpoueccop HH3KOro ypoOBHS, HasbiBaeMslii kowmpoanep ycmpoiicme (Device Controller, DC),
OCYIECTBASET TEKYHIHH KOHTPOML M aHANM3 TenedOHHOM CHCTeMBI, a Takke o0paGoTky curHa-
JIOB, KOTOPBIE JOMKHB] c6paGamBaTch B Macurabe PEANbHOr0 BpEMEHH. (DkauuoHaanoe pac-
TpeneaeHHe AOCTUTAeTCA NyTeM PacHpeaeeHHs paslMYHbIX QYHKUHMI Ha Kaxawli mpoueccop.
DC u npoueccop 06paGOTkH BBI30BOB PEATIH3YIOT CBOM (YHKIHH METONOM PAaclpPEeNCIACHHA Ha-
TPy3KH, YTO NOIBOMIET HAPAUMBATL PyHKIWH NPH PAIBHTHM CHCTEMB.

Ocnosnble yacth STAREX-TX1, TakHe Kak OCHOBHOH IpoLEccop, KOHTPOIIEPH YCTPOHCTE
DC, ycTpolicTBa MEKCeTEBOTO B3aMMOJACHCTBHA, BPEMEHHOH KOMMYTAaTop, NPOCTPAHCTBEHHbIH
KOMMYTATOD M CETeBie YCTPOWCTBA CHHXPOHHM3AUMH AYBGIUPYIOTCA HIM YTPAHBAIOTCA (TPONHAS
MOy IbHAA H3GBITOYHOCTE) JUISl NOBSHUCHHS HANSKHOCTH CHCTEMBE.



>
>

<<[image: image315.png]LUNOPOBASA CUCTEMA KOMMYTALIMM STAREX-TX1 319

14.2. CTpykTypa cucTemsbl

Cncrema STAREX-TX1 COCTOHT W3 NIOACHCTEM, KOTOpHIE 06ecnenBaroT GYHKIHOHAIEHYIO MO-
JyMBHOCTD 1 MO3BO/SIOT CHCTEME JIETKO PACIIHPATHCA H H3MERAThCA (puc. 14.1):
— AoACHCTeMA KOMMYTal# SS — aia urtepdeiicos AJl u CJT;
— mozickcTeMa yapasneHys CS — nns yIpaBieHUs, TEXHHUICCKOTO 0GCHYKHBAHHS 1 ANMIHY-
CTPHPOBAHHS CHCTEMBI;
— MOICHCTEMa CeTH B3aHMOCBA3H IS — s MesxceTeBoro B3amMogeiicTes mexay SS u CS u
MeXay noacHcTeMaMu SS. -

88
Cetesan
AR 8,182 AN
| Teocn CUHXPOHU3AUNA

: 1S — cs
— SS

an| 81g2an
—| te20cn

Puc. 14.1. CrpyxrypHan cxema cuctemsl STAREX-TX1L

TloncucTema koMMyTauuu SS BEINOMHAET QYHKUMIO PachpeNieenHoil 0GpaboTKH BHIZOBOR,
MONCHCTEMA CETH B3aUMOCBA3H IS — menTpanu3oBaHHON 0GpaGOTKH BLI30BOB, 4 NOACHCTEMaA
YNpapneHua cs — UEHTPaJu30BaHHOIo TCXO5CJI}’)KWB&HMS{ H aIMHHUCTPHPOBaHHA. B cocras
STAREX-TX1 sxoaar ogna noacuctema CS, oana mogcucrema IS u go 64 moacuctem SS.

Hopcrerema koMmyTanun (SS). TTockoapKy MOACKCTEMA KOMMYTAIMK SS BHITOTHAET Gons-
WHHCTBO (yHKUMI 06PaGOTKH BEIZOBOB, TEXHHUECKOrO 0GCHYKHBAHHA M AAMHHUCTPHPOBAHHA C
nuTepdeticamn AJl u CJI, BpeMeHHEIM KOMMYTATOPOM, BCEMH BHIAMH 050pYLOBAHHA CHIHAMH3A-
HH 1 06paBoTkH MAKETOB, OHA HMEET CHCTEMHYIO FOPH3OHTANBHO-DACIPEIETCHHYIO CTPYKTYDY,
TaK 90 K moackcTeme IS MoryT moaknouatees 10 64 noncucrem SS. Cpena mepenayn, HCHOML-
3yeMas JuIf cBA3M ¢ moncHeTeMod IS, — ontiyeckuit Tpaxt (BOJIC) nnu koakcuansHer# kabens
(puc. 14.2). Gyuxunu usdposoro aboHentckoro uutepdeiica ISDN, oGopynosaHHe cHTHAIH3a-
mu OKC Ne 7, apaiisep maxeTos u ceTeBoe 000pYI0BAHNE B3AUMOICHCTBHA AIOT BO3MOKHOCTh
cucreMe STAREX-TX1 sbmonuate dynxumo kommyraunt B ISDN.

Togcucrema ceTu B3anMocBazd (IS), PasMeluenHas B LEHTPE CHCTEMBL OCYMIECTBAAET B3au-
MOCBA3L My NOfcHeTeMaMH SS umk Mexay SS u CS. KoMMyTaUHOHHOE 0/€e IIOCTPOEHO [0
npunnprny B—II-B. ITpocTpaHCTBeHHBIH KOMMYTATOp pasMemaerca B IS, a Bpemenn6ii — B SS;
IS BrINORHSET FPYIMOBLIC GYHKIHH THITA TPAHCIALIMA HOMEPa, PYHKUHY YIIPABICHHS MapIIPyTH-
3aUMel W NOAKMOYCHHT NPOCTPAHCTBEHHOro Kommytatopa. Hapany ¢ Gynkumamu ofpaGorku
BBI30BOB, CO3NAET H PACTIPEAE/AET CHHXPOCHTHAT CHCTEMBI C IIOMOILBIO COBCTBEHHOTO 0G0pyI0-
BaHus ceTcroi cHuxponmsanuu. OcnosHad dynkums IS Bemonuserca npoueccopom SNP (ams
cucTeM Manoit emkoctH), ISP u NTP (1151 cuctem GobLiIOH éMKOCTH).

HMoacuerema ynpapaesna (CS), Noanepxusaet HynKkOMio TeXHUIECKOTo 0GCHyKHBAHNSA 1
AAMHHHCTPUPOBAHHSA /N5t Beel CHCTEMBL. Y IPABAACT NAMATHI0 Gonbuioro ofbema (Ha rHOKOM MIH
KECTKOM MarHuTHOM ﬂHCKe), a Tak:Ke BBOAOM/BBIBOJAOM [aHHBIX OT AAMHHHCTPATOPA, COSOMHAET
KaHA/TBI TIEPESIAYH JARHBIX C JIPYrOH CHCTEMOH, OCYIECTRIIAET TEXHHUECKOe 06CTyKHBAHHE, Tec
THPOBAHHE 1 U3MEPEHUE, TAPHMUKAUMIO 1 HYHKIIMH CTATHCTHKH Ha ypoBHe CHCTEMBL. OCHOBHYIO
yrxuuto CS puinonuser npoueccop CSP (Tiporieccop CHCTEMS! YIPABNEHUA) I CHCTEM MATOH
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emxoctH, ICP (mpoueccop cucteM ynpasieus Beosom/ssisosoM) H OCP (npoueccop ynpasie-
HHR OTEPauMAMH) s CHCTeM Gonbulol emkocTu. TIponeccoprt ocymecTaiaeT 06paGoTKy Bb30-
BOB, 2 KOHTPOANepsl DC — 06eceunBAIOT yIpaBIeHHE HECKONBKHX YCTPONCTB, JUIH KOTOPBIX He-
ofxomuMa 06paGoTka B PEKHME PEATBLHOTO BPEMEHH.

Starex TX1 Host =

ES)
AN T Optic /Coax

1S

Puc, 14.2, CTpyKTypHas cxema NOAKNIoYEHNA NOACUCTEM B cucteme STAREX-TXIL:
SSP — (POLECOOR MOACHCTEMB! KOMMYTaLIN SS

14.3. AnnapatHoe o6ecneveHune

Tloacucrema kommyTaunn SS, B 3aBHCHMOCTH OT BBINOAHACMBIX (PYHKIMI H THII OMKTIOYCH-
HBIX IMEHH NogcucTeMa komMyTaunn SS (puc. 14.3) nonpasensercs Ha:

— 88-8 — noaxmouekHue AJl;

- 88-T — woaxmoyenne CJI;

— $S-P — KOMMyTaLHA NAKETOB;

— 8§8-7 — obcnyxnpanne OKC Ne 7.

B cocras noacHeTeMsl SS BXOAAT Clie Ty owWHe O10KH,

Bpesenndii xommymamop (TSLU) — pasmemaerca B kaxgoll nogcucteme SS, uMeeT eM-
xocTh KoMmyTamn 8Kx1K BpeMenHEIX KaHaT0B B 0G0MX HanpaBnenusx. BXomiT B cocTas Moay-
as TSLM kax 4acTh BONCHCTEMEL SS, ¥ BHIMONHAET Creayiomye QyHKUAN: KOMMYTauys BpemMet-
HEIX kananos TST, koHueHTpauya Harpysku, 06paboTka CHrHANM3aLUMH, aBTOHHbOpMaTep/KoHbe-
penu-cBask, natepdeiic AJI-CJI i onraueckrii nuTepdeiic ¢ GmoxoM CDLU.

TSLU obecnewspaeT GyHKLMIO KOMMYTALHH ¢ BPEMEHHEIM Pasie/eHHeM MyTéM pacnipeaere-
Hast g0 §128 miunit Moayna aGoneHTckoro nHTepdeica MaKCHMaTbHO 986 BpeMEHHEIX HHTEPBA-
108 B SNL (38¢HO KOMMYT21HOHHOTO T107151) WM COOTBETCTBEHHO TO OAHOMY U3 1024 BpeMeHHEX
KaHAN0B (UMTEPBA/IOR) BHYTPUCTAHIHOKHOR COEAMHHTERLHONH TUMHK.

Ilpoyeccop nodcucmemst kovmymayuy (SSP) — BHINONHACT ynpasjichie TpadHKOM, TeXHH-
ueckoe obenyxusanie OKC Ne 7, Texuuueckoe 06CTyRUBAHME U aAMMHHCTPATHBHYIO paboTy B
noickereme SS M ApyTHE BHABI 0GCTYXHBAHHS.
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Puc. 14.3. Brioku noacvctem STAREX-TX1L:
GB — rno6ankHas wHa; OCP — npousccop ynpaenekus onepauamn

brox uumepdeiica ananozoeozo abonenma (ASIU) ~— KOHTPONHPYET M OCYILECTBIAET YApPaB-
NeHHE AHANOTOBBIMH aGOHEHTCKUMY KOMIUIekTaMH, OGCITYXHBACT MHHUH OOBIMHBIX AHATOrOBEX
abonedTor, Takcodoros, abouenror YIIATC # cnapesHplX aGoHEHTOB depes aGoHeHTCKMH HH-
Tepeiic. B cocta Gnoka BXOZIT CREAYIOMHE IIATHL:

- SSA01 (nnata aHanoroBoil aGoHEHTCKHX JTMHHHA BBICOKOH IIIOTHOCTH) — IJIS aHATIOTOBOTO

aforeHTCKOro HHTEpPdeiica;

— SSAQ2 (paciiupenHsIit OOWHEA KOMILIEKT NVIAT YIPABNCHNA) — AAA CONPAKEHAA C APYTH-

MH 6noKaMH;

— SSUM (6nox ynpasienus wkada nuranuay;

— SSB01 (o0beaMHNTENbHAA [IATA AHANOOBBIX AGOHEHTCKHX JIHHHMIT).

bnok ASIU e3aumopgeitcTayer ¢ ApyruMu Gnokamu m1s ofecneueHus oGCayKUBAHUA AHANIO-
TOBBIX 20OHEHTOB W ynpapaseTcs ¢ noMonpio SUDC (koHTponnep aGOHEHTCKOTO YCTPOHCTBA) ¢
AyGIMpOBaHHOI CTPYKTYpPOil [U1A NOBBIIIEHAA HANEKHOCTH Npoliecca 0GpaboTkH BEISOBOB. Brok
ASIU coepunsercs ¢ TSLU mo 32 uugppoBsiM NOATPAKTaM AIA TIEpeiauit H MPHEMA PASTHYHEIX
BUIIOB TOHATHMBIX # AGOHEHTCKUX PEIeBRIX CHTHANOB,

Annapatypa, cocTaBimonias 6nok ASIU, MOHTHpYeTCs Ha 16 Tonkax ¢ CHCTEMATHUECKHM
TIOCTPOCHHEM H COIEPKHT MAKCHMATLHO 8192 aHATOTOBEIX aGOHEHTA, T.€. O/IHa NOMNKa BKIMIOYAET
512 aHanoroseix aGonentoB. ASIU uMeer 4 cy60moka, KaxIblii H3 KOTOPBIX COCTOMT H3 16
SSA01, 1SSA02, SSU01 u SSBOL. {Inata SSA02 ocywectsaser uurepdeiic Mexay SUDC u
TSLU 1 SSAOL. Mnata SSA01 semonnser Gasossie dpynxuns BORSCHT (7 dynxunii ananoro-
BOTO aBOHEHCKOTO KOMILIEKTA) V1A 0GCITy KHBAHHA AHATONOBEIX a0OHEHTCKUX JIHHHI.

CymiecTBYIOT paziu4HBIC BUAbI IMHEHHBIX INIAT 1A PA3MEIUCHNHA JTHHUN o0bIUHbIX aGoHeH-
T8, aGonenToB TakcooHos, abouentos VITATC. B xamay:o nnary BXOIAT KOJEK, Mupdeperins-

11— 1693
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anbHAK CHCTEMa W ManorabaputHOe pene. Lenmb HCTOMB3YET NONHOE COTPOTHBICHHE BXONA H Ga-
NAHCRYIO CXEMY, YaoBaeTBOpaomue Pekomenzarmam MCO-T G.712, Q.517 B 4acT nporpaMmu-
PYEMOTO 3HAYCHHS YCHICHUA lepeail/NpHeMa, BEIGOPKH 3aKOHa KOMITAHAUPOBAHHS A/|L U niepe-
TOMIOCOBKH ¥ XaPAKTEPHCTHK NEPEAAUH.

Buizwisnoii 2enepamop (RIGU) — obecnexmpaer 6nok ASIU BEI3LIBHEIMI TOKAMH H CHTHa-
1IOM NIEPEXOMIA BEIBHBHOTO TOKA B a00HEHTCKOM KOMIUIEKTE 9Epe3 HOXb, a B CIydae 0TKasa — [o-
criaeT apapHiHEIt curaan B TEMU, yerpoiictBo ¢Gopa aBapHiiHBIX CHTHATIOB.

Mecmuutii 6rox unmepgetica obenyxcusanus (LSIU) — HENOCPeCTBEHHO yNIpaBnseT 0Gopy-
JOBAaHHEM CHTHATM3aIMH IjiA ofecneueHus THNoB curHamisaumd R2, DTMF (TacratypHo-To-
HankHENH Ha6op), CCT, TOHATBHOTO CHTHANA, A TAKXKe OCYLIECTBIAET MEpPENayy/ MOy eHI e CHT-
HaNa, AUCTIETYEPCKOE YIIPABJICHHE H TECTHPOBAHHE PaGoyero cocTosRHA ycTpolicTsa. OBopynosa-
HHE CHPHATH3ALMH, KOTOPOe YIPARMIAETCA NpotieccopoM LSP, reHepHpyer pasnuiubie TOHANLHbIC
curransl, Takue kak R2 MFC, DTMF, CCT, He06X0muMBIe I YCTAHOBACHHS COSTHHEHHI, Nepe-
maet curhanki B 610k TSLU 1 nonyyaer cooTBeTcTByommi curuan or TSLLY. Jins neneil Texuu-
YECKOro OOCITY)KHBAHHA 0GECTICUHBACTCA IPOBEPKA Lleiiha. ABAPUItHEIN CHIHAN, BO3HHKAROILMI
8 LSIU, nockaaerca B peructp apapuii B kontponsiep DC no xabemo muHs TD.

Baok unmepeetica coedunumenvrot munuy El (DCIU) — ciyXuT ans HeMOCPeACTBEHHOTO
ynpapnenns uudponsivi MKM-notokamu Tuna E1 (Eeponeiickuii cragnapt CEPT), Bunonnsier
nepenady/npueM CHTHANOB, MMCTIETUCPCKOE YMPABACHHE M TSCTUPORAHUS PAaGOuEro COCTOAHMS
notoka. KpoMe Toro, ocymiecTsnseT nepeaady/mpHeM CHTHANOB H TeCTHPOBaHHe HHTepdetica E1.
Lens nurepdeiica coeaunurentrol mnun E1 otHocutes k TLAM (Monyis noctyna k AJl u CJTy
B coctase SS-T n Brmonaser pyHkumo HHTepdeiica minna NKM E1, nntepoetica k TSLU u co-
eauHEeRHA 0GopynoBaHms ceTeBoli cHHXpoHnsarmy. Biok coempnserca ¢ 6nokom TSLU B SS-T ¢
noMonieio 16 nap noaMarucTpanei nepexavu/npueMa 2048 kGHI/C H MPUHUMAET JaHHBIC IIOAMa-
THCTpallH, T.¢. UMKIoBbie EMIyibchl 4096 u 8 k'n or TSLU B muddepennuanrsnoM yposhe
RS-422. Coennnsierca ¢ koHTpotepoM ycrpoiicrsa uudposoit CJI E1 (DCDC), ynpasnsmoumny
DCIU, no mmue TD murepbeiica RS-485 n popMupyercs wis nepefaus STATOHHON TAKTOBOH
yactors! Mo auuuH E1 x NESU B IS; oH Henomb3yer TakToByio dacToty 2048 u3 4096 kI, mo-
naromyiocs n3 TSLU » kauecTe TakToBoil Hecyleli uacToTes MKM. Ipensasnaue 1 BEINON-
HEHHA TIEpeNaun/MpHeMa CHTHATIOB Ba AH{@epenumanbuoM ypopHe RS-422 B KauectBe maTep-
delica ¢ npyrumMu 6aokamH, 32 HckmoueHHeM DC, ofecneunsas HANEMHAOCTh CHIHAMM3AINH [UTH
BIAHMOAEHCTBHA ¢ APYTUM GIOKOM. B 3TO BpeMA reHepHpyeMsiii aBaphitHEIll CHIHAN NOCKUIAETCA
2 DC no kabemo muner TD, a ApyrHe apapHiiHble CHTHATEL NocTynateT #a DCDC.

XapaKTepHCTHKH LISTIH JAHHOTO HHTephefica:

- 6nok DCIU ynpapnser dyuxupeii ctika nunmn UKM E1 yepes 120 kaHanoB # CBA3LIO ¢

KaxapM GokoM maatsl STA81;

~ 6ok DCIU ofecneunBact curanuamae CAS (CHTHATH3AIMS DO BHLAETCHHOMY KAHATY)

nan OKC (cHruamisaups no obiieMy KaHany) B KasieCTRE MEKCTAHUHOHHON CHIHANH3ALMM.

Brox obpabomku nepeuunuix/emopuunsix pevesvix coobuenuti (PYMU/SVMU) — sanucbipa-
€T M BOCIPOMIBOAMT DPeueBbie CoOOWEHHs M BEUIONHAST camoTecTHpopamme. Ilomnepxusaet
dynxumio nuTepdeiica ¢ 6n0KOM BpeMeHHOro KomMyTaTopa uepes HKM-TpaxT, KoTopslii sBnseT-
CA ped4eBbIM TPAKTOM, C LIS MOCHUIKH H IIPHEMa PE4eBOT0 cooblueHnA, H GyHKIHIo HHTEpdei-
ca ¢ 3aMHCHBAIOMIM YCTPOHCTBOM H TECTEPOM NOCBUIKH/NPHEMa U191 HEMOCPEACTBERHON 3amicH
M BOCTIPOM3BEICHUA B 3TOM YCTpoOiicTBe.

Enox emecumens kongpepeny-caasu (COMU) — cmemusaet petestie HKM-cHIHATE H BLIBOAMT
HX Ha GJIOK BPEMEHHOTO KOMMYTATOPA ¢ IENBIO BHITOIHEHHA TAKUX QYHKIMH, Kak TPeXCTOPOHHHil
BLI30B H KOH(EPERII-CBA3h, 110 KOMAHIE YTIPARIAOLIETO YCTPOHCTRa, NpoBepseT padouee cocTonHMe
JMEHMH H COOBIIACT Pe3y/IbTAT HA YTPABAIONIES YCTPONHCTRO 10 KOMAHE YTOTO YCTpolicTsa.
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ok ynpaenenus nposepkoit koydpuyuenma owntox (BETU) — Bpinonnser dyHxiuu Hame-
PpeHns ko3 HHIMEHTA QIIHOOK MyTEM TeHEPUPOBABUA CITYYaiTHBIX GHTOBBIX KOMOMHALMH W CpaB-
HeHHA HX ¢ GHTOBBIMH KOMGHHANMAMY, OPHXOIAIMMY Yepes OnpeaeNeHH bl HHTEPBAN BpeMeHH
0CITE MX 3AIMKITABAHKSA. Ta GYHKLHS BHIONHACTCA ANIA KOHTPOIA KAueCTBa BEI30BA HA BCEM Iy-
H npoxoxacaua eeisopa. BETU ynpasmaercs xontpoanepom GSDC u coemunsercs ¢ TSLU
noamaructpansio. Tawke BETU p3anmoaeiicteyer ¢ WTAO 1-G m WTA03-G Gnoka TSLU,
‘WCAOI-G 610xa CDLU, SPSU 1 uudposoii CJI 1ist BO3BPaTa JAHHBIX CAyYaHHBIX KOMOHHALMI.

Tecmosan annapamypalbnox uzmepenusi (TECU/TEMU) — TecTHpYET COCTOAHHE aHANONo-
Boit AJl, aGonentckoro kommiaekta (AK) u ananoropoii uenn CJI. OGpasyer cooTBeTcTBYHoIIIE
TecTOBHIE NyTH Nof, yupaenenneM TEMU. 3areM OH aHATHIUPYET Pe3y/IBTAT HIMEPEHUE U nIepe-
naer ero B kouTpomep TSDC.

Brok ynpasnenus mecmuposantem CJI (TTCU) — TecTupyeT xadectso nepenayu no CJI nox
yipagneHneM kortpoinepa SUDC s ofecneveHHs BEICOKOro Ka4ecTBa 0GCIYKHBAHHA H YIIy4-
WeHns AnHednbix Xapaktepucruk CJI. Brinonuser tectupobanue psamMozefictsus ¢ CAROT
(LeHTpaTH30BaHHOE YCTPOilCTRO Mepenayn coobwerni no CJI).

Tonchcrema B3anMocsa3n (IS). B cocras BxonsT cenytoupie Snokn (oM. puc. 14.3):

IlIpoyeccop s3ausoceszu (ISP) — cnyxuT mia oGHapyXeHHs U YIPABNCHHA PasTOBOPHEIM
TPAKTOM, KOTOPbIA HCTIONB3YET HPOCTPAHCTBEHHEH KOMMYTATOp.

Hpoyeccop mpamncrsyuu nomepa (NTP) — oTBeuaeT Ha 3aIPOC TPAHCIALME HOMEPA H3 Kax-
Jioro npoueccopa SSP u BuIMonHAET QYHKLMIO YIPABIEHHS MADINPYTH3ALHEH.

EBrox npocmparcmeennozo xommymamopa (S-SW) — cayxur ana koMMyTauns HKM-Tpak-
TOB B NpocTpancTBe. KoMMyTHpyeT AaHHEIC BPSMEHHEIX KaHATOB, NIOTYYEHHHE 4ePe3 KaHAT Iie-
penady AAHHBIX M3 MOJCHCTEM SS, Ha COOTBETCTBYIOLINE KAHAE, KOTOPBIC [IEPEAIOTCA B KAHAT
nepenadt JaHHBIX K SS ¢ NOMOWBI0 IIPOCTPAHCTBEHHON KOMMYyTathy. IIpocTPaHCTBEHHEIR KOM-
MYTaTop HMeET BHA MACCHBA 64x64. BpeMEeHHEIS/MPOCTPAHCTBEHHEIC KaHAME KOMMYTHPYIOTCA 110
1024 BpeMeHHEIM KaHanaM. BIOK IPOCTPaHCTBEHHOTO KOMMYTATOPA MOXET BXOAHTH B COCTAB
6noxa SM (KOMMYTaIHOHHELH MOJYJIb) B 3aBHCHMOCTH OT TpeGyeMoil eMKOCTH MOZYTA.

Lenmpansnuiii 6nox kanara nepedavwy danwvix (CDLU) — ynpapnser KaHaloM mepenayn
DAHHEIX TIYTEM BLITOMHEHUsS bYHKUMN MYABTHIICKCHPOBAHMA M JSMYRbTHINCKCHPOBAHAA [AH-
neix MKM, Beraskn cooduwenna IPC 1 moncka. Bnok oGHapyxuBaeT oLInGKH NpH BBOAE AAHHEIX,
NPOKIBOMT NOKCK CHEXPOCKIHAA U BHITIONHAET ONTHKO-3ICKTPHIECKOe Mpeodpazosanme.

Xapaktepucriku 6noka CDLU:

— peannsalua Kanana cBA3H CO CKOPOCTBIO 65,536 Méut/c Mexay SS u IS;

— MHoropexHMHas HHankaums (LED);

— BBICOKas CKOPOCTB U BHICOKAA HajleHOCTh ONTHYECKOTO METO/1A NIEPEAAYH N0 ONTOBOJIOKHY,;

— MAaKCHMAILHOE YHCIIO KAHANIOB Ha OAHH 610k — 128 (BKmrouas ny6iHpoBanKe);

— €MKOCTb I0/1b30BATENBCKHX KAHAIOB Ha O1HH GoKk — 1018 murmid;

— kog nuHnH — CMI (iracce 10);

— MaKCHMANBHOE CpeaHee BpeMs IOBTOPHOTO 1MKIa — B mpefienax 0,13 Mc;

- otcyTeTBHe omRGOK B kanane IPC — cabiute 99,999%;

— CHHXPOHM3AIWA GHTOB C NOMOIEH) HHILTPA MUTCOGPAIHBIX CHIHATOB;

— REKIOBAA CHHXPOHM3ALIA, HCTIOB3YIOMAs HAPYIIEHUE KOa KOHQUIYpalus ¢ BYCTOPOH-~

HUM 3aBOPOTOM A4 TeX0GCITYXKHBAHHA HIH IPOBEPKHU; -

— BBICTpOe OOHAPYKEHHe MECTOHAXOWAEHWS HEHCTPABHOCTH ¢ NOMOIIBIO TECTHPOBAHHA

misefidha (aBTOHOMHO) Ha KaiUIOM KOHLIE;

— obecnevenue GyHKUHM 3aBOPOTA W1 NOMAEPHAHNA KAUSCTBA PASTOBOPHONO TPAKTA.

Baox CDLU coctonr 13 6noka annapatheix cpeacts CDL, cogepxkamero go 16 CDL u ofso-
ro nporpammuoro CDL. PacnonoxeH 8 MASM (0CHOBHON KOMMYTALMOHHBI MOJIyI5) B COCTaBE

1"
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IS n cunxponnsupyeres ¢ 6mokom NESU (cereras cuuxpounsalia) B coctase IS, Cosmaer kanan
s ceasn ysna 6oxa SPSU, exopswero 8 MASM noxncuereMsl IS, ¢ yznom Gnoka TSLU B co-
cTage SS 1 obecneMNBacT THHUIO CBA3M JUTs COeAMHEHNs y31a Gnoka CIJU (ynpaeneHie Meskce-
TeBEIM B3anMofelicTeHeM) ¢ y3ntoM Gmoka CIJU B npyrofi moacscteMe. TakuM ofpasoM, oauH
6ok anmapatHbix cpenets CDLU coenmnsercs ¢ 6rokoM TSLU B kaxnoit TSLM B makcumym 4
SS fByXTOMEHEIM MeTozioM. Jla ofecTieueHHA NyTH cBaA3H Mexy IS u SS uenonkayercs dusn-
UECKHET YPOBEHb.

CyinecTBYOUIHe THHHY CBA3H JIOTHYECKH KIACCHOHUMPYIOTCA CHEMYIONHM 06pasoM; oHa
rpynmna ~— aGoHeHTCKu TenedoHHbT KaHAI (CKOPOCTh MEPeAauH PEUeBBIX U HEPEUeBRIX AaH-
HBIX 64 KGHT/C), KOTOpBIH OCYIIECTRIAET CBA3b MekAy Gnokom SPSU B coctae MASM mos-
cucremsl IS n Gaokom TSLU nopcHereme! SS, Apyras — MeXIPOUECCOPHEIH KaHai CBA3H, CO-
enuuaromui ysen 6noxa CIJU B IS u y3en 610ka CIJU B SS. OaMH MOAyNb annapaTHbiX ¢penicTB
6aoka CDLU coemuHseTca ¢ KaHanbHOI dacTsio B Goke TSLU MOMHOAYNICKCHBIM METONOM, H
MMeEeT CHMMETPUYHYIO POopMy ¢ KaHanbHOM YacTeio, Bkmodas go 4 TSLU. Monyns annapaTHeIX
cpencts 6noxa CDLU dusaiecky COCTOMT MaKCHMANLRO W3 16 KaHANOB B OJHOM HANPABJCHHH,
BRIOYaR nyﬁ)mpoeanue; 8 xaHa10B CIIyXar Ajid nepejavd, a IpyTue 8 kaHanmop — AJId MIpHEMa.
Taknm 06pasoM, B MORY/Ib ANMAPATHHIX cpeficTB Gnoka CDLU BXOAHT MAKCUMAMEHO 8 KaHANOR B
0GOHX HaTIPABMEHHAX.

Anmapartane cpenctsa Gnoka CDLU conparatotes ¢ nuuuedt 131,072 Méut/c ¢ 3anporpam-
MHPOBaHHOH CKOPOCThIO 65,536 MBHT/C ¢ KOAOBEIM BHYTpeHH:M Kananom CMI ans obecneyeHns
BLICOKOCKOPOCTHOTO TPAKTA CRA3W, TAKNKE TH ANNAPATHBIE CPEACTRA CBASaKE ¢ GnoxoM SPSU ¢
8,192 MGur/c cTonGUOB AaHHEIX. ANNAPATHBIC CPEACTBA CBs3aHbl ¢ 6nokoM CIJU uepes 1024xn
(n=1,2.4,8) M6nr/c paspsxbix cTonGUOB JAKHBIX, 8 Takke ¢ GnoxoM NESU nocpencreom obbe-
nmuneHHoro umnyinsca CPO u FP. Buytpennn#i kanan 6aoxa CDLU ayGaupyercs. Korna 6ok
CDLU nocsinaer pannpte Tenedonnoro xauama onoky SPSU, ceszb mexay Gnmokom CDLU u
SPSU nyGaupyercs ¢ ROMOLIBIO IUIATHL. B MPOTHBONOI0KHOM HanpaBlieHHH, korna SPSU nocel-
naeT JanHble Tenedonnoro kanana 6aoxy CDLU, on myGnupyerca ¢ NOMOLIbIO KaHanbHORO 6310~
xa. ok CDLU umeet kpocc-coeautenne ¢ SPSU, NESU u CIJU ¢ ayGmuposannemM, i oR nyG-
JHMpyeTcs ¢ KasanbHOM uacTei Onoxa. B CDLU opun nyGmupopanHbit GOX anmapaTHbix
cpencte CDLU daxTuuecku pasMeniaetcs Ha ofHoii mnare. OJHH MOAYNDb aNMAPATHBIX CPEICTB
CDL coenunseTcs Makeumansno ¢ 4 Gnokamu TSLU. TTockonbKy OMH Kanai MOKET HMeTs 1024
nnHuy, 610k annapatapx cpeacts CDL, ofopynoBaHHbI B ONHON KacceTe, MOXKET BMECTHTh
4096 nynnit. On conpsraetcs ¢ SPSU uepes afonentckne nunnn (4K kawanos) u cpsizan ¢ Go-
xom CIJU uepes 8 ysnos ¢ ny6auposanuem.

Brox cemesotli cunxponusayuy (NESU) — ynpapsiser oGopyIOBaHHEM CETEBOH CHHXPOHI3a-
LKH ¥ aIMHHHCTPAaTHBHBIMH q)yHKl.lPlﬂMH. Taxxke 3ToT 610K KOHTPOIIHPYET HHIHKAHKIO H pacIipe-
nenenne onoproro cunxpockriana STAREX-TX1, CHEXPOHHIHPOBAKHOTO KO BHYTPeHHEH CHH-
XPOHH3HPOBAHHOW CETH, ¥ ODecneyHBaeT TalMep ANs CTaHUMA. BAOK ceTeBOH CHHXPOHM3AUMH
pasmeniaetca B MASM (0cHOBHOM KOMMYTaLHOHHBIHA MOOYNB) B cocTase IS.

XapakreprcTikn 610ka NESU:

~ BB160p TAKTOBLIX ITANOHHEIX HMIYABCOB 33JAIOIErO reHepaTopa A1 NpHeMa MakCHMyM

TPEX CHHXPOBM3UPYIOIHX ITATIOHHBIX MMNYJILCOB;
— TeHepauMa CHHXPOHH3HPYIOIX TAKTOBHIX HMIyNbCOB 33JA)0MIETO TeHepaTopa: 32,768
MI';

— OCHOBHAS YaCTOTA 32/IAKWIETO TeHepaTopa cHeTeMbl: 65,536 MIn (CPO);

— reHepanus KagpoBbIX HMnyascos: 8 kI (FP);

— TeHEpalHA TAKTOBHIX HMITYLCOB KOMMYTanuu: 16,384 MI'u (CP2);

— reHepaLMs CJIOKHBEX TAKTOBHIX HMIYNEcoB: (CPO+FP);
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— pacTipefielieHie TaKTOBBIX HMITYJIBCOB Yepes ceerosog CDLU;
~ obuapyxeHne c60eB CHHXPOHH3AIHY;
— HCRONB30BAHKE I CHHXPOHH3AMAK ceTH MeToaa PAMS («Beaywmnii—~BenoMslil»);
— HCMOJIb30BaHHE JUTS CHHXPOHH3AUHH CETH IM(PORBIX MOTOKOB THIa E1;
— HATHYHE CHCTEME! NeHepalH YTPOCHHS TAKTOBBIX HMITY/IBCOR H INAThI PACTIPSHCCHHS Y-
BOCHHBIX TAKTOBBIX HMITYJIBCOR;

— reHepaus TAKTOBRIX HMIYTLCOB CHHXPOHH3alHK nocpenctaom DP-PLL;

~ crabunnzauns B 3-10™/zens win MectHod ATC n 108-10"/zenb mix AMTC npu pabote B
ABTOHOMHOM PEXHME.

Brnox cetesofi cuuxponnsaumu NESU CHHXPOHH3HpYET 3a/iomiii reHepatop cuereMsl
STAREX-TX1 ¢ 33a5011#M I€HEPATOPOM CHHXPOHHOM HUQPOBOH CETH KOMMYTALHUE O METONY
PAMS «senywuii-genomsiii» B0 Ha0exaHue COOEB, KOTOPHIE MOTYT BO3HHKATh H3-33 HECOOTBET-
CTBHS YACTOTH TAKTOBLIX MMIYABCOB B Mepuos ofMena Ha cety unposoll kommyTanus, NESU
ocyliecTBAseT PyHKIMIO FEHEPAINA M PACIPEASHCHHA TAKTOBSIX MMIYIBCOB, CHHXPOHH3HPOBAH-
HBIX € 32/1A10103M [EHEPATOPOM, FIOCNE BBIGOPA OOBIMHEIX TAKTOBBIX CHIHAIOB C BEICOKHM HPHODH-
TETOM OT MPHHHMAEMBIX MaKCHMYM TPEX CHHXPOHH3HPYIOIINX TAKTOBBIX STANOHHBIX HMIYNBCOE.
Tloatomy ants cunxponnsaupy updposoii cranuuin STAREX-TX] OpHHAT MeTOA «BeIyIMiii—Be-
IOMEIH». OCOGEHHOCTBIO TAKOrO METOAA ABIACTCA YIPOIEHHE CETEBOH CHHXPOHU3AIMH, NPOCTO-
TA €¢ PACIUNPEHNA, 8 TAKKE YAOGCTBO TEXHIYECKOTO 0GCIYKHBAHUS 1 aIMRHICTPHPOBAHHS.

Uentpanbhan noacHcrema ynpapaenns (CS). Cucrema ynpasnenua STAREX-TX! ynpan-
n19¢T aOHEHTCKMM HHTepdeficoM, YCTPOHCTBOM CONPAKEHUA COCOHMHUTEALHEIX THHMUIL, KOMMYTa-
uHed H BCEMH THITAMH YCTPOHCTE BBOAA-BRIBOMA C UGB 3AMUHHCTPHPOBAHKA H TeX0GC/TyKHBA-
HHS CTAHLAHK. 3TH QYHKUMH OCYMECTBIAOTCA ¢ MOMOUIBIO PACIPEACICHHON CHCTEMBI YIpapie-
HHsL, KOTOPAA HMEET CTPYKTYPY MHOTONPOUECCOPHON CHCTEMBL /U NOBBIUICHNS HANEKHOCTH M
MOYTBHOCTH.

B cocras CS pxomst crenyloimne 6n0ku (cM. puc. 14.3):

Hpoyeccop ynpasnenusn patomoi (OCP) — CIyXuUT [ KOJIEKTHBHOTO YTIPABICHHA BCeMU
HYHKUMAMH, CBAZAHHBIMH C IKCIUTYATAUNEH U TEXOGCIY)KHBAHHEM CHCTEMEL. COOTBETCTBEHHO OH
YAPABAAET HAKONMTENAMU HA MArHUTHOMN aeHTe MT 1 mucke HDD ¢ NONOnauTensHbiM MOLYAEM
TIAMATH, KOTOPEIH HCOOXOZMM A/ BHINONHEHNA 310l QyHKIwN. [atube no TapuduKausy, craru-
CTHKE, TEXHMYECKOMY OGCIYXYUBAHWIO H AIMMHHCTPATHBHON PaGoTe 3aNMCHIBAIOTCA HA MAPRHT-
sofi nente MT, 2 ofmue nporpaMMa ¥ AaHHEIE 3aMICHIBalOTeA Ha mickax HDD.

Hpoyeccop cucmemvl ynpasienun 86000m/ev16000m ({CP) — NO3BONSET BECTH HATIOT MEXIY
AAMWHHCTPATOPOM M CHCTEMOHN MAH MEKAY UEHTPOM SKCTIyaTauMH W cucteMol. [ina enenus
ZHANOra MEXAY ONEpPATOPOM H CHCTeMOI nenons3yoTea VDU (BHACOTpMHHANEI), BITIOUAA CHC-
TEMHBIH [TYIBT M MPUHTEPHI 1A [E4aTH AAHABX. CHHXPOHHbIC/ACHHXPOHHEIE KAHANE! HCMONB3Y-
10TCA O% NepeauHt AAHHEIX HA YAICHHBIH UEHTP SKCIUTYaTallH. MecTHBIH JHCK HCNIONB3yeTcs
207 pacuiHpenus BosMokuocTedl VDU, koMaHAHOTo daiina 1 114 coxpareHus daitia peructpauun.
Buneorepmunan (CRT) HCTBITATENEHORO €TONA M NPHHTE PaGOTAIOT ¢ ACHHXPOHHBIM KAHATIOM.

Koumponnep yeumpansno2o yempoticmea mexobeayscusanus (CMDC) — cobupaer Bee He-
enpasHocTH B CS W aKTHBHpYeT MaHeNs aBapHiHON CHrRATH3a Y.

Haueny asapuimoti cuznanuzayutt (AP) — annapaTHoe YCTPOHCTBO, aKTHBUPYIOIIEE aBapHii-
HYIO CHTHAIW3ALNIO, STOT GIIOK YKA3hIBACT KIIACC aBAPHIHOTO CHIHANA (KPHTHIECKHUIL, 3HAUUTENE-
HBlif M HE3HAYHTENRHEIN) nox ynpasineHueM CMDC.

B ctpyxtypy nmpoueccopos cuctembl STAREX-TX1 BXOAAT HpOLECCOP BBICOKOTO YPOBHA
(npoueccop) u npoueccop nuskoro yposHA (DC — kouTponnep yCTPOHCTB), Kak MOKA3ARO HA
puc. 14.4, Kawmyiit ipoueccop BRNOTHACT GYRKUNY YIPaBICHUS BHICOKOTro YpOBHA: 06paGoTky
ABHHBIX O BH30BAX, TPAHCIALMIO HOMEDA, YNPABNCHAE [PYMIOBEIM KOMMYTATOPOM 4 TeXHHYE-
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MalHM N0 TaPUGHKAH K AAHABIX, CBA3AHHBIX ¢ TEXHMYECKHM OGCITYKHBAHUEM CHCTEMEL Mo-
Xyfib IPOLECCOPa M BCMIOMOTATENBHOE JAMOMHHALOUIES YCTPOHCTBO COSAMHAIOTCA Hepes CTaH-
Raprsli SCSI (MuTepdeiic Manoi KOMIBIOTEPHOH CHCTEMDI).

PHMU
moBanbHas wka

|
= o

PPA21 PPA32 PPA32 PPA21
| Winwa

Puc. 14.5. CrpykrypHan cxema Gnoka PHMU

Moanyas npotieccopa, mrna SCSI, HakonHTENs HA MATHHTHOM JICHTE W AMCK BCROMOTATEIb~
HOrO 3aNOMHHAIONIEr0 YCTPOHCTBA A GoNbLIeH HALEXHOCTH AyGAMPYIOTCS, HOCKOIBKY 3TO CO-
XpaHAET TaKHE BA)KHBIE JAHHBIC, KaK AAHHbBIE Tapl/lq)"l(allﬂl/l U JaHHBIE, CBA3AHHBIC C TEXHHYCCKHM
0BCITyKUBAHHEM CHCTEMBI. YTIPaBIAEMBI B COOTBETCTBHH C MEHIO TEPMHHAN C LIBETHBIM Fpaduue-
CKHM JHCIIeeM, NPHHTEP, HCIBITATEAbPHAA paﬁoqaﬂ YCTaHOBKAa H MECTHBIH TpUBOA THCKA € €MKO-
cTeio 300 MGaiiT MOTYT GBITh YCTAaHOBJCHB I ofecneueHHs HHTepdelica «4eIoBEK—MallHHa>.
Moxer #06aBnsTECS A0 24 YCTPOHCTE.

Bnok annapamyper xonmpoanepa yempoticmea (DCHU) — npomeccop peanbHOTO BPEMEHH;
ynpasaseT #HTEpQeficoM NobL30BaTENs, CONPAKEHAEM COCAUHHTENLHBIX TUHHI W BCEMH BUAAMU
nepndepHiiHbIX TENEHOHHBX YCTPOCTB HU3KOIO YPOBHA B YCTPOHCTBE YIPABACHHA CHCTEMbI
STAREX-TXI. Cocront u3 PDA31, PDBOL, PDBO2. Crpykrypa ynpasiexus DCHU dopmupy-
eTCH TAKUM 00pas’oM, YTo oHa O0bIYHO YNPABIACT BCEMH THIAMM TesedoHHBIX Yetpoiicts. [lpu
nenonkosakinm 32 Gurooro nponeccopa B PHWU on HeofxoauM 51 HOBBILEHNHA OIPOCTOTH
TexHBUECKOro ofCHyKHBAHNA M ynparickne. IIph ero HOCTPOCHHN IPHMEHAETCS PasaeeH’e Ha-
rpyskn mubo cnewapuii nyGnupoBanna ropaunii pesepr/peseps Mexay DCHU nns nosmmenns
HaJICKHOCTH.

Cemp IPC obecnieunnaet Tpakt IPC (Mexnpolieccopsas cBa3k) MeXKAY IPOLUECCOPAMH YIpas-
JIEHHS CHCTeMOH KoMMyTaluH, CeTs cocToNT n3 MHoxkecTsa IPSU. B crowo ouepens, IPSU co-
ZepAHT MHOXECTBO Y3108 IPC, mmuy D, o KoTopoit IPOHCXOIHT B3aMMHEIH 0GMEH co0BIeHms-
mi IPC mexcny ysnamu IPC 1 nporpammoii ynpaenesns yanamu IPC. «Xo03auH» UIHHEI — Mpo-
neccop; ofuias mMHHa paGoTaeT MO KPYroBOMY NPHUHIMITY (3cTadeTHAA Nepe/aua) ¢ MAKCHMANb-
HOH ckopocThio nepenayn 4 MGut/c. BaanMogeiicTeue Mexay obiuel muHo# u Grokom TSLU
BRIMOMHAETCA MEXKCETEBEIM 3BEHOM CBA3H, HaxoadieMycs B PPA 21. Illuna D -— nociaeAoBaTeib-
Had W4Ha, coeaunsioman Y3k IPC apyr ¢ ApyroM. ApOUTp IHHEI paGoTaeT NO NPHHLHIY 3CTa-
detHoi nepenat. Bee curhansl IiHHE Ha wHHe D TaKKke yTPaHBAlOTCS (TPOHHAA H3GBITOYHOCTS)
Aa 00ecnedeHHA BpICoKoH HanexHocTH, Iporpamma ynpaeneHus y3nom IPC yopasnser yznamu
IPC 1 oCyuIeCTBIIAST B3aHMOOGMEH HHGOPMALIMEH BMECTE C OPOIECCOPOM TEXHHHECKOro obeiry-
KUBAHHA B CACTEME 1 00eCTieHBACT CHIHATE!, HeobxonuMEle Aa paborn wmks D.

14.4.Mporpammuoe obecneveHne CUCTEMbI

Tporpammnoe obecneuenne (I10), ycraHoBneHHOe B kKaxnoM npoueccope STAREX-TX1, ana
BHINOMHEHUS QYHKUHI CTAHUNH B CBOeH KOHOHIYDAIHA HMEET GoNlee OTHOTO PaGOTakoIIEro Mo-
YRS M COCTONT H3 HECKONBKHX B1I0KOB,
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IO STAREX-TX1 (puc. 14.6) aenures na:

~ ONEPALIOHHYI0 CHCTEMY, YNPABIAIOWYIO BCEMH BHJIMH NPOTPAMM, BEINOTHAIOLKX CTAH-
LHOHHYI0 QYHKUHIO;

— cuctemy ynpapieHna Gasamu ganHsix DBMS, ynpasnsoimiyo BeeMH BHIAMH JaHHBIX TIO
TeXOBCITYKHBAHMIO;

- renedonnoe [10, epmonymomee GYHKUHH MATEpdeiica ¢ AAMHHHCTPATOPOM, YTIPABICHUA
CHCTeMO# 00paboTKH BBI3OBOB U TEXO0CTYKUBAHUA.

| T1O AAMUHACTPHPOBEHUS W SKCTINYATALUM f

110 oBpaorkn Bbiaoea |, I '|‘—Fo [ —

|
RO ven: HHOMO H
nu1e:§::ﬁca ! DBMS ‘daiinopas cucTemMa
[ ocos | [ TX108
[ Annaparypa xommyraunonon cuctemss | [ verpoitcreo ssoaresisona |

Puc. 14.6. CTpykTypa nporpammuoro obecnedenuns chctemel STAREX-TX1

Onepaunonnas cucrema OC, B crannmu STAREX-TX1 HMel0TCs B2 BHIA ONePalMOHHBIX
crcteM. Tlepariit — TX108S (mapamienbaas onepal#oHHas CHCTEMa peanbBOro MacuITaba Bpeme-
HH), ONEPALHOHHAS CHCTEMA BBICOKOrO YPOBH3, KOTOPas BIUIOYaeT GYHKIHIG MapaienbHol 06-
paGorkn B mpoueccope, apyroii — DCOS (onepans#oHsas CHCTEMa KOHTPOJLIEPOB YCTPOHCTB),

obecneuusaowasn $yHKUHIO 0BpaGOTKH B npomieccopax yerpoiicte DC B peansHoM MacmiTaGe
BpeMeHH,

OC TX10S nopnepxusaeT napanieabHocts 23bika CHILL # ofecneqnBacT B MHOIONpONEc-
copHoli cHcTeme pacnpeieNeHHyI0 06paGoTKy JaHHBIX B pealbHOM MacmTale BPMEHH, OPraHH-
3aum0 o6MeHa ¢ NaMATEI0 A 06paGoTky BBoNa/BriBoAa. TX10S mporpammrpyercs na asbike C
s obecrieueHHs NepeHOCHMOCTH M Ha Accembaepe MC6SOXO anst o6paloTk npepsiBaduii 1
YPaBNEHHs ANNAPATHRIMH CPEICTBAMH.

OC TX10S umeet caeaywollke NPOTPAMMEL: YIPARNCHAA MPONECCOPOM, YNPABICHHA NaMsi-
ThIO, ynpaBeHys 0coGol o6paboTKol, ynpasneHus BpeMeHeM, YIPABNEHHS BBOAOM/BHIBOIOM H
pan Apyrux (rabn. 14.3).

W NPOrpaMMBl YIPaBIeHHA MOTYT 0OpaGaTHBATE QYHKUMH NPOLIECC, BIAHMONCKIIOYAI0-
el 3AMATH COBMELICHHBIX JABHLIX, § YOPABLCHHEM COCTOAHMA o6paboTiu. ITporpamma ynpas-
NEHHA NAMATBIO YIPABNACT PaclpeseieRHEeM H OTMEHOM pactipeneneHts HHOOPMALHH B NIaMATH
€ MOMOIBID CErMEHTA YNPABJICHHA 1AMATHIO AU CTEKA, NAHHBIX H TEKCTa. Ocobas nporpaMma
ynpaaeHHa MoKeT oGpabaTeiBaTh NPEPHIBAHNA H TOBYIIKK, [IporpaMMa ynpasneHus BpeMeneM
HIPAET BAXHYIO POJIb B CHCTEME PEATbHOrO BpemeHH. [lporpaMMa yrpasieHus cBasbio obecredn-
BAeT CPE/ICTBA CBA3M MEKAY NMPOLIECCAMH B MPOIECCOPE HIH MEX/Y NPOLIECCOPaMH BMECTE C Npo-
TpaMMOii YNpaBAeHHs NPOLIECCOM.
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Ta6nuua 14.3. CTpyKTypa OnepaumoHHoi cucTemsl TX10S

TIpuknannsie
TporpaMmbl Tpukaaanoe nporpaMmaoe ofecneuenne
Tiporpam-
yiumum | MY | Komamaa SHELL | Sarpysunx | DBMS
patinamun
Tporpam-
Tporpam- Tporpaw- | Tiporpau- TIporpam- | IMporpam- | ma ynpas- | ITporpam-
Maynpas- |\t | va yripas. | M@ YMPaBT | Ma ynpas- | nemud ne- | Ma ympas-
Sapo MeHns ngml:u n:nzx JeHna NeHus KIOMH- JIeHHA
npomecco- | e | e | Po0MOCRS | nyGmupo- | Teaciina | mnozow/
pom 3810 BaHHEM | CHTYaUns- | BRIBOZOM
My
Jarpyska
Anmapatypa o3y Pesuzentruit otnazanx O3V (TX1BUG)
(3amyck)
Annaparypa I

CucTtema ynpapiienns 6azamn aannbix DBMS, Kak nporpavMHoe oGecrieuenue, coGupato-
wee AAHHbIE, HCNONB3YEMble B PA3NHUHEIX MPHKIANHEIX NPOrpaMMax 1is oGpaboTky n ynpasie-
HHA, H3MEHEHO Ha BHYTPEHHI0K dopmMy paborst B cucteme STAREX-TX1 aia ynpapneHus pesu-
JAEHTHBIMH JAHHBIMH OCHOBHOI TaMATH. BBINOJHACT NOKCK N3HHBIX M GYHKUMIO oGpaGmm MO-
INGUKAINY, 3AMNPALIHBASMYIO IPHKIAZHON IPOrPaMMOit.

DBMS — cocTaBHaA CHCTEMa YHpaB/IeHHs JaHHBIMH, MOMIEPKUBAIOMAn HHTepheic Mexay
NPHKIATHONH MporpaMMoi i paGounMH JaHHbIMH. Ba3a AaHHBIX NOCTPOSHA KAK PEIAMMOHHAN MO~
LeNs JAHHBIX; CTPYKTYPa 0askl JAaRHLIX uMeeT Gopmatr TaSmuust. ITOT PEAAUHOHHBIR AOCTYN
(dopmat TabiHUE ¢ ABYM# MOMAMH) K YNPABNEHHIO KOMIIEKCHRIME W Da3NMYHBIMH JAHHBIMH
ofecrieuuBaeT MOIb3OBATEIO NPOCTOTY M JIETKOCTh NOHUMaHKA. DBMS ynpaenser AaHHEIME WIH
cospaer pauunie 8 cucteme STAREX-TX1. @yHKius ynpasneuns Gasoil TaHHLIX — 310 ofecne-
YeHHe JOCTYNA K AAHHEIM ¢ HOMOWLIO MPUKIAZHOMN nporpaMMe! Ha s3sike CHILL, BeTpoeHHOI B
DML, 1 HCTIONE30BAaHUE KATANOTa H CIOBAPA IS 0OPALIEHHA K JAHHBIM.

B xayecTBe BCIOMOTATENBEBIX HMEETCA HECKONBKO TIPOFPaMM, BITIONHAIOWINX (byHKL\]‘ﬂO <03~
Aanus a3kl IAHHEIX, IPEACTABIAEMOMN KaK BHYTpeHHAA u3MenseMad dopma B cnecreme STAREX-
TX1, 13 3apaHee ONPeeACHHBIX JAHHBIX MOCHE AHAMH3A JAHHBIX, TPEACTABNAEMBIX ABTOHOMHO
PabOTAIOMIMY MPUKIAIHEIMA TPOrPAMMAMA:

— DAS: cHCTema yNpaBiieHHs JaHHBIMH (CO3AaHKE HAHHBLIX H CPE/ACTBA aIMHHHUCTPATHBHOM

NOAREPKKM);

— DDFG: rerepatop daiina onucaHus TaHHBIX;

— DDLP: npoueccop A3b/Ka ONHCARNE JaHHBIX;

— DFSG: reneparop crenuduxaui Gopmara JaHHbIX;

— EDMLP: npoueccop A3bIka MaHUITY THPOBAHNS BIOKEHHBIMH AAHHBIMHU;

— TX1DG: reneparop nanubix STAREX-TX1 (3aparoumit renepatop 6a3 aannbix ans pabo-

Thl CHCTEMES CTAHIIHH).

OpranuzoBaHioe YNIpap/ieHne JaHHBIME HeOGXOIMMO B CHCTeMaX §oIbiioit eMKOCTH, moao6-
#pix STAREX-TX1. OcHoBHas npuuuEa uenonssosanua DBMS s STAREX-TX1 — uentpanu-
30BaHHOE ynpaBneHyue AaHHLIMM NpH pabote. IMocnennee yMeHsIHaeT 00beM NponyGIHPOBaHHRX
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JIAHHEIX ¥ 00ECIEUHBACT HX COBMECTHMOCT, 3AIIHMTY U UENOCTHOCTh H, KPOME TOrO, CIOCOGCTBY-
€T cTaHRapTU3aLHK JaHHEIX. K ocobenroctam DBMS STAREX-TX1 otaocaTes:

~ pacnpeAe/eHHas CTPYKTypa;

- HANNYHE PEIUACHTHAIX HAHHBIX OCHOBHON NAMATH 1% 06paboTKE B PEaTbHOM BPEMERH;

— OCHOBOH CITYXMT PENAUMOHHAS MOAENS JAHHBIX.

Ipuknagnoee [IO, prinoanmomee GyHKIMIO KOMMyTaluH, COCTOMT H3 IPOTPAMM BBICOKO-
TO M HM3KOTO ypoBHeii. [TepBbie, HanHcaHHbie B ocHOBHOM Ha A3pike CHILL, BRnonusor GyHKumn
00paGOTKH BLI3OBOB M TEXHHYECKOro 0GCayHBaHHA U ynpasneHua. Ho uacts nporpamm, oTHOCS-
HMXCA K BBOJY-BHIBOAY, H/IH CICUMATBHEIC IPOrPaMMBI HCIOMb3yioT A3sik C. HuskoyposHesas
pOrpaMMa, HCTIONb3yeMas I PeaTu3alii HHTepdelica ¢ TEPMHHATIOM 1 C CEPBHCHOMN (yHKIMEH,
HamHcaHel Ha s3bike accemGaepa MC68202 u C unn aspike CHILL B 3aBHCHMOCTH OT CHCTEMEL.

Hpozpammuoe obecneuente 06patiomKy 86130806 ONPEALNIET H YPABIAET BCEMH COCTORHHA-
MM OT MOMEHTA Ha4ana BEI30BA [0 €r0 3aBEPIICHA U PH3BAHO BHIOIHATE GYHKUAIO yCTAHOBE-
HHA HOPMAMBHOTO coeaHHenns. K OCHOBHBIM yepTaM mporpaMuoro ofecmeuenns oGpaboTku
BbI30BOB ABAIOTCA: 06PabOTKa B peasbHOM BPEMEHH, MHOTONpPOLeCCOpHad 06paboTka, MyIBTH-
(POrpaMMHPOBAHHE, PACIPECTEHHOE YIPABIEHHE i PAIIENCHHE PECYPCOB MEXKILY BEIZOBAMH.

XapakrepucTHKoi QyHKuMH oGpaGOTKH BEI3OBOB SBIAETCA TO, 4TO OHA JOJIKHA 0OpaGaThl-
BaTh NApamIesibHO B PEajbHOM BpeMeHH Goabmofl 00beM aCOHEHTCKUX AAHHEIX NPH OrPaHM-
HeHHBIX pecypeax. [Iponece 06paGoTku BEI30BOB AETATCS HA HECKOJIBKO CTammit 1uis Gonee 3¢-
(EKTHBHOTO BHINONHEHHA H HA KAKION CTatuM QYHKUuA oGpaGOTKH BH30BOB BHIIONHACTCA B
peanstoM Bpemend. ®yuxnusa obpaGorku srzopor B STAREX-TX1 mMeeT HepapXuyeckyro
CTPYKTYPY.

T4 CTPYKTYPa COCTOMT U3 PYHKUMH HU3KOTO YPOBRS, KOTOPAS HETIOCPEACTBEHHO YNPABIIAET
0GopyAoBaHHEM i OBeCTIeYeHNs MPOXOXKACHHA PASTOBOPHONO CHFHANA [10 PAITOBOPHOMY TPaKTy
1 M3 QYHKIMY BEICOKOrO YPOBHs, KOTOpas YNPABNAeT ciuyxeBHoli uudopMaimedi, Haymei oT
GYHKIMA HH3KOTO YPOBHA. DYHKUHA HH3KOTO YPOBHA OCYIIECTBIACT YNPABICHHE COCTOAHHEM,
00paGoTKy CHrHala, KOHTPOIA PasTOBOPHOIO Tpakra, B3aHMozeiicTBHe ¢ (yHKuHeH BBICOKOFO
ypoBus. DYHKUMA BHICOKOTO YPOBHA aHATH3HDYET CHIHAJ, IIDOM3BOIMT mnpeobpasosanue widp
HOMEpa, YCTAHOBJIGHHE PAa3rOBOPHOTO TPAKTA, BBIIOIHACT MAPHIPYTH3AHIO,ONPOGOBAHHE, KOH-
TPONb BLI30BA U CO3AAHME AAMUHHCTPATHEHEIX AAHHEIX.

IO 06paboTku BHI3OBOB TMOCTPOSHO TAKHMM 0Opa3soM, 4ToGbi OGBEAHHHTE NApALIETBHYIO H
nocneoBaTeNbHyo 06paboTky. VICHONB3yeTcs METol NOCIENOBATENbHON 00paboTkH L1 mpeoG-
PA3OBAHMSA HOMEPA, MAPUIPYTH3ALMH M (YHKUMH YIPABICHHT OGLHM PECYPCOM, YIHTEIRAA OGpa-
BOTKY B peansHOM BpeMeHH W >(dekTurHOCTh. OSpaboTKa BBI30BOB BBINOMHAETCH B HECKONBLKO
OCEAOBATENBHEIX JTANOB: MAPIUPYTH3AWHS, KOMMYTAUMA, KOHTPO/E OTBETA, PAsTOBOP, OTMEHa
KOHTpOAA M aHuysnnpoBanue. IIO oGpaGoTKH BHI3OBOR YNpABIseT BCEMR PaboTaMH Ha KakOOM
YPOBHE 5% COOTBETCTBUA CrieHn(HKANH O0CTYKHBAHK BH30BA.

AOMUHUCIMPAMUBHOE NPOZPAMMHOE OBECHENeRUe I NPOSDAMMHOE OBEChevente MEXHUTECKol
aKchayamatjuy 00eCTIeUHBAIOT MHOPMALIHIC ¥ YCIOBHA YIIPaBAcHHA M4 yBennueHu s¢dexTns-
HOCTH TIpouecca 0GpaGOTKH BEI30BA, OCHOBHOH (YHKIMH, BPSHOCTABIAIOT PA3MMUHEIC BHIB!
byHKIMIT 1A yIpoIeHHs paGoTh! AIMHHACTPATOpa HIH oGCTy UBafolIero nepconana. Oxo Tak-
e MOMICPKHBACT HYHKIMIO CO3AAHAA JAHHBIX, KOTOPAS MOKET [IOICYRTLIBATE ILIATY 38 YCIYTH;
ITH (YHKINH CBF3aHBI C LIEHTPOM TEXHHYECKON KCINTYATALMH HIH LCHTPOM YIPABIEHHA CETHIO,

AnMuBucTpaTHBHAA GYHKIMS ¥ GYBKUHA TEXHHYCCKOR IKCIULYATALME BRIOYGA0T GYHKUMM:
yUeTa CTOHMOCTH, H3MEPEHHS M CTATHCTHKM, YNDABICHHA CEThIO, 0GPAGOTKH JAHHHIX M COCTOMT
U3 OTACHBHEIX HEIABHCHMBIX IIOACHCTEM,

Llens nporpammHOro obecneyeHns texanueckoro obenyxupannsi STAREX-TX1 — Hamex-
HOCTh, MPOCTOTA HCTIOL30BAHNA, HEMPEPHIBHOCTD, BHICOKOE KAYECTBO OOCHYKHBAKHA H IPOCTOH
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sdexTHBHbIA TONB30BATENBCKHI HHTepdeiic; cTpaTerun [10 HanpaBnieHa HA HAfEXHOCTb, mepe-
HOCHMOCTB, paBoTOCNOCOGHOCTS, a TaKKe Ha CTAGHILHYIO paGoTy annaparyphl.

Bce HeMCnPaBHOCTH B annapaType Moaye SS 1 IS BEIABAAIOTCA aNNApaTHO W MEPENAIOTCA B
aBapHiHbIi peructp koHTpoanepa DC, a apapHitHble CHrHANE, reHepupyeMble DC, nepenarorca B
agapRitHbI PerKeTp NPOLECCOpa; ABAPHAHLIR chrHan, renepupyeMent TSLU — 8 asapuitusiii pe-
ructp B DC no kaGenro TD-wHHEL.

HupopMauns NocTynaeT B UEHTPANbHLIH MPOUECCOP TEXHHYECKOTO OGCIYXKHBAHUA MO CHE-
IHATBHOMY IyTH JUIS BHITONHERHsS KAYECTBEHHOTO TeXHHYECKOro oBCIy>KHBAHMS COMIACHO CTe-
NEHN HeHCTIPABHOCTH B TporpaMMuoil HyHKIHMH 06paloTKH ¥ HPOLECCOPE TEXBHYECKOTO 0BCIy~
xHBaHuA. Llenb NporpaMMHOro 0GeCTIEHEHHS TEXHHIECKOro 06CnyKHBaRNA ~— OfeCTieyente Bbl~
coxofi HAJIE)KHOCTH, HPOCTOTH HCIOML30BAHHA H HENPEPEIBHOCTH, BBICOKOI0 Ka4ecTBa Oﬁclly)l(ﬂ-
Bauns, yHOOHOTo M 3(eKTnBHOTO HHTEpdeiica ¢ cucteMoit. IO Texnuueckoro obemyxupaHus
COCTOHT M3 {ISTH OCHOBHBIX NOACHCTEM: MOAY/IA TEXHHYECKOTO OBCJI)’)KHBOHM KOMMyTaropa
(SWMM), MOAYRR TEXHUHUECKAro OGCAYKUBARUA CETH B3aUMOCBA3H (NIMM), eHTPanbHOTo Mo-
Iyns ynpasieHHs TexHHuecknM obcnyxuBanneM (MCMM), MOXY/IA TeXHHUECKOTO OGCITYKHBA-
A cuctemel (SYMM) 4 MoAY/ TS ynpaB/IieHHA TeXHHYECKUM obcyknBanieM (MACM).

14.5.[lpouecc ycTaHOBNEHUA BHYTPUCTaHLMOHHOTO
coeaUHeHUsA

Tpuem Br130Ba 0T abonenta, Korna aGoHeHT A CHMMACT TPYOKY, U3MEHEHHe COCTOSHMA
wieiida aBoHeHTCKoM THRMY onpeaenteT KOHTpoep aGoHenTckoro yctpokictsa SUDC. IMo-
cnefiHee TepeaaeT HHPOPMANIO O TIOCTYIVICHIH BBI30BA M HoMepe aGoHeHTCKOl THHUA ponec-
copy noAcucTeMsl KomMyTauun SSP mo rnoGansHoii umue GB.

Tio komanze ot SSP xoutponnep TSDC maer xomanny B LSIU, koropeiit mockinaer curHan
«Oteet cranuun» k ASIU uepes TSLU & suge undposoro curnana. B aGonenrckom xomiexre
ASIU curnan «OTBeT cTaHuum» npeobpasyeTcs H3 MEGPOBOro BHIA B AHANOTOBEIA H NOCHIIASTC
aboneHTy A.

Tlpsem undp nomepa maeiidnpim cnocodom. Ilocne nonyuenns curnana «OTBeT CTaHiuU»
abonenT A HauuHaer HaGop womepa. Bnox untepdeiica ASIU npuHuMaeT MMNyLCH naGopa Ho-
Mepa, KOTOphle MocTynatoT B KoHTposnep SUDC. Tloce noTyuenns nepsoi udpsr HupopMaimus
© HOMepe MepegaeTcs B npoueccop SSP uepes rnofankHylo NIRHY (TAK Xe, KAK H BCE OCTAILHEIC
undpra). Tocne nomyueHus nepeoi uHdpsL, nponeccop SSP naer koManny B koHTpomiep TSDC
Ha OTKIHOUeHHE CHTHANA «OTBET CTAHLIME».

Tlepenana curuanos «[fochinka BEI30Ba» H «KOHTPONb MOCHUIKH BbIIOBA», [loka abo-
HeHT A HabupaeT Homep, npoueccop SSP sanpawssact mponeccop TpaHcnsnuu Homepa NTP
(SNP & ciyyae TX1S) Ha upeoGpasopanue npedikca H OTPEAEnseT, SBIETCS JIH BBI30B BHYTpeH-
auM. Ecu 3To BHYTpeHHMIT BbI30B, TO TOCIE MOMydYeHHs nocennell nudpe SSP maer komanay
NTP (SNP) npeofpasopats HoMep BEI3BIBaEMOTO aboneHTa.

Tpoueccop NTP (SNP) zanpammsaer 3apeplueHHe BEI3OBA Y TONCHCTEMBI KOMMyTaini SSP
BBI3BIBAEMOIT CTOPOHBI. Tocnenusaa coobutaer BEIBBIBAIOMIEH CTOPOHE O MOAKBIOYEHHH K BBI3hIBAC-
momy aGoenry. [poueccop ISP (SNP B cayqae TX1S) nepenaet koManay Ra COEAHHEHHE B Po-
CTPaHCTBEHHOM KOMMYTAaTOPe.

[poueccop SSP BBISLIBAOWICH CTOPOHL! HANpaBAseT koManay Koktpomiepy TSDC Ha mpo-
KIOMEHUE PasTOBOPHOTO TpakTa. SSP eei3kIBacMoii cTOpOHH nepesact komanny TSDC mogxto-
UHTE 3yMMep «KOHTPONb MOCHUIKH BEI30BA» K YKE YCTAHOBICHHOMY PasroBOPHOMY TpakTy. SSP
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BLIIBIBACMON CTOPOHbI NICPeRaeT KoMaHay B kouTponiep SUDC ha opraku3aumio nepepadH cur-
Hana «[ochIIKa BBI130BA» BBI3HIBAGMOMY ABOHEHTY.

OTeeT abonenta B u pasrosop. Koraa aGoneHT B cHuMaeT TpyGKy, H3MCHEHHE COCTOARHS
uueiida onpenenser kontpowtep SUDC u nockitaer >Ty uidopmaniio k SSP (Hadano Hauucie-
Hus onaatel). SSP BBI3BIBACMOI CTOPOHBI TepenaeT komManay B TSDC Ha OTIIOMEHHE CHrHANA
«KowTpons mocwinky Beizosa» B SUDC — Ha oTkmoueHHe craana «Ilockuika Bei3oBa», Ilpo-
ueccop SSP BR13bIBaeMOll CTOPoHE coobmaeT npoueccopy SSP A, uro aGonent B orsernn. SSP
BBI3bIBAEMON CTOPOHbI paspemtaer TSDC ycTaHOBNTE MOMHBIH Pa3rOBOPHBIN TPAKT Mexay abo-
HenTaMH A u B,

Or6oli abonenta A n pasbegunenne. Koraa aGoHenT A irager TpyOKy, H3MEHEHHE COCTOS-
Hust aGoHeHTCKoro uuleiida onpenenser kontpomiep SUDC, u nudopManua nepeaaerca B Npo-
ueccop SSP (oxoHuaHie HAUKHCHEHHS ONJIaThl). SSP BLIshIBAIOWEH CTOPOHBI NOCHINAET KOMAHAY
TSDC Ha pa3pyWeHNe pa3rOBOPHOTo TPaKTa, SSP BHI3BIBAIOIEH CTOPOHBI IEPEIAET KOMAHAY He-
pea ISP xonTponnepy SSDC Ha pasbearHeHHe COCTMHENNA B IPOCTPAHCTBEHHOM KOMMYTATOPE.

SSP BEI3HIBaGMOIt CTOPOHBI NIOCBLIAET KoMauAy B KouTponnep TSDC na paspenmmnenue pasro-
BOPHOIO TPAaKTa BEI30BA H MOAKNIOYEHHE curHana «3adarto». Koraa aGonent B wnanet tpy6xy,
Bxogawuii npoueccop SSP nockinaer koManay B kontpoanep TSDC ms OTKIIOUEHHSA CHIHANA
«3aHATO», H COCAMHEHHE 3aBEPILIACTCA.

14.6. KoHcTpyKTUB cncTembl

Kouctpykrneao B chcteMe STAREX-TX1 HCMONb3yiOTCH ABTOHOMHbBIE ONHOTHIHEIE CTATHBbI
wkaduoro THra pasmepom 1,886 MM (BricoTa), 750 MM (ray6uHa) n 550 MM (wuprHa). OHH co-
CIOHHAIOTCA CBEPXY H CHHM3Y KapkacaMH ONMHaKoBOH (opMbl, ofpasys ueTmpe croiikn. OnuH
CTRHIAPTHBIH CTATHE NPEAHA3HAYEH IS KOMMYTALHOHHOTO 000OPYIOBAHNS, HAKOMMTENEH Ha Mar-
HWTHLIX JICHTAX, wkada IMEKTPONHTaHHA U obopynopanns kpocca, CraHnaprustii craTus coaep-
JKHT NATH YPOBHEH 1A M3aT, OAHH YPOBEHP IS KOHIMUHOMEPa H BepXHuit Grok. Braronaps Ta-
KOMY KOHCTPYKTHBHOMY PELLICHHIO obecneansaeTcsa rubKas CHETeMa KOHAULHOHHPOBAHHA BO3AY-
Xa, NOAKMIYEHHE TEPMHUHATIOB BBOJA-BBIBOJA H ITYYKOB kabeneil. KPOMC TOTO, CTATHB MOXKET
GrITL yCTaHOBNEH Ha OObIuHBIN oA WK ganbwinon. B nociennem cnyyae Bee kabean MOHTHpY-
10TCA OA nonoM. B craTuse MPUMEHEHA CHCTEMA €CTECTBEHHOIO KOHBEKLUHOHHOTC OXJIAXACHHS,
€ HCNOJIb30BAHNEM ABEPU AJIA xopou.leﬁ BEHTHIAUWH H TeroodMeHa.

Toaaya NeKTPONUTAHUA NIEPEMEHHOTO TOKA K neprdepHiiipiM Ga0KaM CHCTEMBI, K HHKHUM
HaCTAM CTATABA OCYLISCTBIAETCA OT HCTOYHHKA MepemMeHHOTO Toka 110 unn 220 B B 3aBucuMO-
CTH OT KOHKPETHBIX YCAOBHH Ha CTAHLIMK, @ B HEKOTOPBIX Ciyuasx — Boobe He Tpebyerca.

TInaTbl BEINONHEHDI H3 ABYCTOPOHHHX aJIOMHHHEBBIX NACTHH, COCAUHEHHBIX. C YETBIPbMA IO~
PHIOHTABHBIMH ATIFOMHHHEBLIMH peﬁKaMu, TaK YTO MOMYYAETCA KOHCTPYKIHA THMA KOPOGKM,
HMejoLei OGPaGOTaHHle NOBEPXHOCTD € LIETIBK) 3aIHTRI OT CTAPEHHA Ha JUIMTENbHOE BPEMA.
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AHrNMiACKNe coKpalLeHns
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Primary Rate Access — Iepeuuneii noc-
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nuit sa ATl

Quality of Service — Kauectso
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Q-Signaling protocol — TpotoKa
CHTHANH3AUHH
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Supervision ~— KoHTPO COCTOMHI
nueiia AJL

Signaling Connection Control Point — IToz-
CICTeMA YTIDAB/ICHIN CHTHANEHbIMH COSITH-
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Service Switching Point — Yaen
YTIpaBRCHAR YCTYTaMH

Synchronous Digital Hierarchy —
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CHTHANM3AIHH

Signaling Gateway — I3 cHTHANI3AHR
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Unidirectional Digital Subscriber Line —
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aBOHEHTCKAA HHHA

Asymmetrical Digjtal Subscriber Line —
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THHKA

External Alarm Set — Briok sHemHeH aga-
PHIAHOH CHTHATH3AIHH
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Base Processor — Basoselif mpoueccop
Bus to Common Memory — LlIiHa o6uteét
namsTTH

Bus Distribution module — Mogys
PACTIpEeTeHHS WHH

Call Processor — Ipoueccop ofpaGoticn
BHI30BOB

Central Clock Generator — Ligpansai
THEPATOP CHHXPOCHTHANIOB

Common Channel signaling Network Con-
troller — Ynpasasiouee ycTpolicTso ceTH
GHPHANH3AUMH [0 OBILIECMY Kavary
Common Channel signaling Network Proc-
5507 — [TPOLECCOp CeTH CHIHATN3ALHH 10
ofilieMy Kasary

Collision Detection — OGHapyxeHne
CTORKHOBERHIT

Clock Generator -— I'esepaTop TaKTOBOH
HACTOTH

CCITT High Level programming
Language — SI30iK RPOTpAMMHPOBAHUS
BricOK0rO ypoist MKKTT

Clock — Cirnan TakTOBOIH CHHXPOHH32~
LMK, TAKTOBAA YacTOTa

Common Metmory — Ofiias namss
Common Memory Modul — Moty
ofwedi namaTH

Cross-Office Check — BHyTpcTammon-
Has IPoBepiA

Coordination Processor — KoopauHanuon-
Hbiii MpoLeccop

Coordination Processor Interface — Herep-
heiic KOOPIUKAIMOHHOTO POLECCOPa.
Code Receiver — Kogopsii mpensnk
Digital Interface Unit — Moxym wigposo-
To unsTepdeiica

Digital Interface Unit for DLU — Moxynb
unpposoro uHTepdeiica a1t DLU

Digital Line Unit — Llugposoii aborent-
CKHH O1I0K

DLU Controller — Korposnep DLU

DSL

DSP

DTMF

FHMA

GP
GS
GTT

HDLC

ILTF

10C

0P

IOPC

ISDN-BA

ISP

LDX

LDID

LIC

LISB

Digitat Subscriber Line — Lypposas a6o-
HEHTCKAA THHHS

Digital Signal Processor — Ilaipposoi crr-
HATBHbIH Tpoweccop

Dual-Tone Multi-Frequency/Dual-Tone
Modulated Frequency — JipyxToHomsiit
MHOPOYACTOTHLH HaGOp/ToHATs HEN HAGOP
Frame Handler, Module A — OfpaSorunk
KATDOE, MOIYIb A

Frame Signal — Curnan tHkI0Boit
CHEXPOHM3ALYN

Group Clock Generator — Ipyrinosoif Tak-
ToBui retepatop

Group Processor — I'pynnioBoit nporieccop
Group Switch — Tpyrmoeoii KOMMYTaTOp
Global Title Translation — Tpascupm
FAODATBHBIX 3aTONOBKOB

High-level Data Link Control — Beicoko-
YPOBHEBBIH IPOTOKOJ YTIPaBACHHA Ha
YPOBHE 3BeHA NEPSIIATH JAHAELX

Host Timeslot Interchange — LlenTpans it
KOMMYTATOD BpEMEHHEIX HHTEPBATIOB
Integrated Line Test Function — Herrerpy-
PoBAHHAT (YHKIHA TECTHPOBAHMA THHNH
Intelligent Network — FHremextyanbHas
cets

Input/Output Control — Biok ynpagnenis
BBOAOM/BBEOZOM

Input/Outpus Processor — [Ipoueccop sso-
Jia/BbIBOSR

‘Input/Qutput Processor, Control for message
‘buffer — ITpoteccop Broza/BEIRONA, Gi10K
yripaBTeHns Gyhepom coobierti
Integrated Services Digital Network —
Lindpopas cers ¢ nuTerpauneii cayxs
(LICHC)

ISDN Base Access — IICHC ¢ 6asopsin
ZOCTYTIOM

Internet Service Provider — Tposaiiziep
yemyr HuTepaer

Local DLU Interface — Mectasiit
nurepdeiic DLU

Local DLU Interface-D — Mectrerit
wrepdeiic DLU, T D

Line Interface Card — [nara nnefisoro
uHTepdetica

Line Interface for LTG-D —
Heurepdeticnriit moxyms amst LTG, T D
Link Interface between TSG and SSG —
Kanansmsiii mrepdeiic Mexay TSG 1 SSG
Link Interface Unit between LTG and SN —
ok simmeiiHoro sutepieiica Mexry LTG
u SN
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LTBAM

LTG
MATC

MATM
MB
MBDA
MBG

Loop Test and Bus Access Module —
Momyns TecTHpoBaHHUA LTeliga A A0CTYTIA
X mEe

Line/Tronk Group — flunefinas rpynna
Matrix Controller — Mozytb KoHTpo/LIepa
MATPHLI!

Matrix Module — Moy:b MaTpnzet
Message Buffer — Bydep coofueruii
Mogmyss swrepeficon ans ATM-gocryna
Message Buffer Group — Ipymma 6ytepos
coobureit

MBULTG Message Butfer Uit for LTG — Bk 6y-

thepa cooBuIeHHiT A MHeHO TpyTmB!
LTG

MBU:SGC Message Buffes Unit for SGN -— Biok Gy-

MDM
MFC

MP
MSC

MSU

MUT
MUX
MUXC
MUXS
NP

OA&M

OMAP

OML920
PDC

PH
PHub

epa cooblilenHit 115 yNPaRAAIONIEro YCT-
poficTBa KOMMYTalHOH#O! rpynims: SGN
Message Distribution Modute — Moay s
pacrpeieNienH cooGIeH i
Multi-Frequency Cormpelled — Mruorouac-
TOTHA% CHCTEMa CHTHATHBALMN

Main Processor — iasmbii npoteccop
Mobile Switching Center — LieHTp komy-
TaukH MOGHIBHOM CBASH

Message Signaling Unit — Crrsanssas
enptumtua coobluensts & MTP OKC Ne 7
Metallic Test Access B— Tpopoawoii Tec-
ToBBIA 20CTY1L, THOL B

Message Transfer Part — TIporokon niepe-
Aatth coOGLeHEHit

MonTaxHas eantsua

Multiplexer — Mynsumexcop
Multipfexes Controller — Mopyrs xowTpo-
nepa MyabTHItTexcopa SNMUXA
Muitiplexer Slave — BenoMsli MynsTHI-
nexcap

Number Portability — Coxparetme (803-
MOKHOCTS NEPenoca) HoMepa

Operation, Administration and Maintenance
sysiem — DKCILTYaTaus, YIPABICHHE 1
TeXHUHeCKoe GGy KHBAHHE

Operation and Maintenance Application Part
— [MogcucTema axcruTyaTauny,
TEXHHHECKOTO QOCTYKHBAHIA H
ynpasesus 8 OKC Ne 7

MOITyrih TPAHCHEEPA 115 OTITHHECKITX CO-
emuHenuit

‘Primary Digital Carrier — ITepaumbiii
uHppOBOH HOTOK

Packet Handler — O6paforwuk naketos
Plesiochronous HUB — [Lie3noxponseni

KOHUEHTpaTOp
Point of Presence ~— Touxa BXona B ceTs

RCU
ROM
SASC

sCccp

SbC
SDH

SDSL

SIHI/O
SILC
SILT
SILTC

SILTD
SILTG

SLMCP

SLMD

SLT
SM

SN

Remote Control Unit — Brtor sucTammon-
HOO YTIpaBteHHsl

Read-Only Memosy — TToctosnHoe 3an0-
MHHAlOLee yeTpotetzo, T13Y

Stand-Along Service Control — ABTOHOMHOS
YCTPOHCTBO YTIPARICHHS OOCTYKHBAHAEM
Signaling Connection Control Point — INoa-
CHCTeMa YRDARJICHHS CHTHATHHBIMH COEMH-
Henmbivu 8 OKC N7

Secondary Digital Carrier — Bropirsmsit
unPOBOI MoTOK

Synchronous Digital Hierarchy —
Crrxponnas untposas uepapxust (CLI)
Symmetrical Digital Subscriber Line —
CummeTprusan wadiposas aGonesTekas
Bt

Signal Highway, Input/Quiput —
BXOI/BHXOA CHIHATBHOM MATHCTPATH
Signaling Link Control — Bk yrpasne-
I CHIHAMBHOTO KaHATA

Signaling Link Tesminal — Tepusan
CHIRANEHOTO KaHATA

Signaling Link Terminal Control — Baok
YOPABICHUS TEPMHUHATOM CHIHATBHOLO
KaHana

Signaling Link Terminal, Digital —
Uindporoil TepMHHAI CHIBANLHOO KAKANA
Signaling Link Terminal Group -—'pyninia
TEPMHHATIOB 7I0Ka YIPasIeHHA CHIHANEHO-
ro Kanana

Signaling Management Processor —
Tpoueccop yMparnewna cHrRATH3ANKEH
Signaling Periphery Adapter — Anarrep
CHTHTBHOH neprébiepHa

Subscriber Line Circuit, Analog —
AHanoroBsIH aGOHEHTCKHH KOMILTEKT
Subscriber Line Circuit, Digital —
Lndposoit AGOHEHTCKHH KOMILTEKT
Subscribes Line Module, Analog —
AHanoroBLIH MOZY/b AGOHEHTCKIX
KOMIUICKTOB

Processor for Subscriber Line Module —
TIpoteccop MOAYNA aBOHEHTCKHX
KOMIVIEKTOB

Subseriber Line Module, Digital —
IlubpoBoi Moy s A6OREHTCKIX
KOMILIEKTOB

Signaling Link Termination — Oxoeraarue
CHTHATILHOTO KaHaTa

Signaling Manager -— AMHHECTpATOD
CHIHAMAUMY

Switching Network — KomMyTaimorHoe
Hone
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CMUCOK COKPAILEHWA

SNMAT
SNMUXA

SPHI/O

SSM

SSNC

SSP
STM

SU
TCR/AP

T/RC
TOG

™

fnasa 5
ALB

ANSI

APZ

ATM

Switching Network Mattix — Marpma
KOMMYTAIHONHOO [0S

Switching Network Multiplexer —
My/IETHIITEKCOP KOMMYTALHOHHOTO O
Spoech Highway. Input/Qutput —
Bxoa/BBIXO PeYEBOi MACHCTPANH

Space Stage — Cryrets MpOCTPARCTBEH-
"HOM KOMMYTALIHH

Space Stage Module — Momyns cTynesn
TIPOCTPAHCTBEHHOMA KOMMYTaLHU

Signaling System Network Controller —
CereBoit KOHTPOATED CHCTEMB] CHTHAMI3-
mr

Service Switching Point — [TyRKT koMy-
Tamuu yeryr

Synchronous Transfer Mode —
‘CHHXPOHHBIH PeiKUM [IepeaTH TAHHBIX
Signaling Transfer Point — TparsuTHs11
nyHKT curHamuzaunn OKC Ne 7

Signaling Unit — Bok curnamsawm
Transmission Controf Protocol/ Internet Pro-
tocol — INpoTokon yrpapiesus repenaveii
nanHbO/HRTepHET-TPoTOKON
Transmitter/Receiver Control — Baok
YTIDABNCHHA NEPETATHIOM/TPHEMHAKOM
Tone Generator — [eHEpATOP TOHANBHEX
CHTHATOR

‘Time Stage Group — ['pynma crynery Bpe-
MEHHOH KOMMYTallHH

Time Stage. Incoming — Crynests pemes-
HOIi KOMMYTaUWH, BXOAAILAL

Time Stage Module — Mozyzs cryrieu
BPEMEHHOH KOMMYTAlMH

‘Time Stage, Ouigoing — CTynens Bpemen-
HOH KOMMYTALHH, HCXOAUIAS
Transistor-Transistor Logic —
TpaHsNCTOPHO-TpANSICTOPHAR TOTHKA
‘Test Unit— Tectupyiotuge ycTpoiicTse

Analog Line Block — I'L1aTa ananorossm
AuHMA

American National Standards Institute —
AMEPHKAHCKHH HAlORABHBIN HHCTHTYT
CTAHRAPTOR

AXE switching system — Moy koMmy-
TAUHOHHO/ CHCTEMBI

AXE Processor controf system — MoyIs
CHCTEMBI YNIDaBACHHA

Asynchronous Transfer Mode —
ACHHXPOHHBLH PEKHM MePeAauH NaHHBIX
Business-Group Subsystem — Ioxcncrema
SusHec-TpymLL

BSC

CAS

ccs

CLM
(o4
CPS
CR
Ccs
CSR
Css

DAM
DBS

DLEB

DLHB

DP
DRS
DS
ECP
EM
EMG

EMPRB

Base Station Controller — Kowponnep
GazoBofi CTAHLIM

Bothway Trunk — Biok ABycToporHedt
COSMHHTERLHON THHIH

Channel Assotiated Signalling — Crraann-
3ALHR 110 HEZHBHITYATHHO BHICICHHOMY
CHTHATLHOMY KaHATY

Common Channel signalling Subsystem —
Tloncucrema CHTHATH3AIHU 110 O1HeMy
KaHaTy

Charging Subsystem — IMozcHcTema
TaprHKalnn

Clock Module — Mostynp TakToBsIX
CrTHanon

Central Processor — Elerpansusiii
Tipotteccop

Central Processor Subsystem —
TlonckeTeMa IEHTPANIBHOTO MPOLECCOpa
Code Receiver — Konosbtli mpreMuuk
Code Sender — KonroButii nepenarink
Code Sender-Receiver — KoaoBbiii mpue-
MO-ICPERATHK

Central Subscriber Switch — Ilewtpansueni
abOHeHTCK KOMMYTaTop
ABToHEpOpMATOp

Data Base Subsystem — Moncucrema
ympasnenys 6a3ofi AQHHBIX

Data Communication Subsystem —
TozcHerema Nepeaadn JARHbIX

Digital Link multiplexer for existing Equip-
ment Board — [rata undpposoro
MyLTHITIEKCOPA BIIIONEHHOTO
oBopyaoRaHIA

Digital Link multiplexer Half height

Board — IMnara MynstuUiekcopa
hpoBEX eHBER

Device Processor — Muxpompoleccop yer-
policTea

TIaMSTh JaHHBIX H CCHUTOK.

Data Store — 3Y fanHbix

ENGINE Access Ramp — ASonerTckuit
KOHUCHTPATOp

Echo Canceller in Pool — Dxoxomnencatop
Extension Module — Moy,
pacumpenns

Extension Module Group — Pactiipermsrit
IpyTnoBoii Mozy

Extension Module Regional Processor

Bus — [1I1Ha peTHOBAILHOIO NPOLIECCOpa.
"PACUHPEHSOTO MOAYsIR

Extension Module Regional Processor —
PernonansHbiii ApoLECCOp PaCIIAperHoro
Moy
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EMRPD  Extension Module Regional Processor, Digi~

ESS
ETB

ETC

GEM
GS
GSS
HRS
1AS

ICB
iPU

JIc
KRC
LHS
LiB
LIC
LR
LsM
MAS
MAU
MCS

MSC

MuP

MUX
NMS

tal — L{ppoBoit pernorambL nponeccop
PACHIMPCHHOFO MOYIA

Extension Switching Subsystem — Tlogcue-
‘TeMa PACIMPEHHON KOMMYTALMH

Exchange Terminal Board — Tlnata crar-
LHOHHOTO OKOHIAHHS

Exchange Terminal Circuit — CraHznon-
'HOE OKOHE 502 06opy AoBaHHe

File Management Subsystem —
Toncrcrema ynparnerus daitnams
Generic Ericsson Magazine — Marazim
Group Switch — Kommyrauronsoe sione
Group Switching Subsysiern —
TloacHcTeMa TPYNIOBOH KOMMYTaLRH
Home location Register Subsystem —
ToeHeTeMa PETHETPA MECTONONOKEHHS
Integrated Access Subsystem —
TloacucTeMa HHTErPHPOBARHOTO TOCTYTIA
Hluna ByTpenHeii ceasn

Instruction Processing Unit — Bnok
TIPOUECEOpa KOMAR

Junctor Tenminal Circuit — Komnuext co-
CHHHHTENBHOTO TEPMUHATA

TipHCMHUK TOHARBHOTO HaBopa HOMEpa
TopcueTema yRparieHHs suauei

Line Interface Block — TLnata mumeiinoro
unTepderica

Line Circuit — JluHeiiHbii KoMTUICKT
Muxporporpamma, paboTasousas ¢ uudop-
Matisei, NOCTymaRmesi oT Nponeccopa yor-

poiictea DP

Line Subscriber Module — JTnueie1it
Momyns

Maintenance Subsystem — IToncerema
TEXHHHECKOTO OBCTy)KHBAHHS
Maintenance Unit — Brox Texsnyeckoro
OGCTYKHBARNA

Man-Machine Connection Subsystem —
HloncnereMa CBATH «4€/OBEK ~MallHHa»
Mobile Switching Center — LieuTp Komney-
ALK TOABHIKHON CRAZH

Message Transfer Past — IToxcucrenma ne-
penan coobieRHi

Mobile Telephone Subsystem — Ioxcrcre-
Ma MOBHITLROI TenedOrHON caian
Multiple Positions — MHuorokasanseii
TopT

Multiplexer — Mynsunekcop

Network Management Subsystem —
HoicHeTeMa YIPABIIEHIST CETEI0

Open Connection Subsystem —
TlozcHCTeMa OTKPBITON CBAH

oMS

OoPsS
0Ost
0ss

PCD-D
PDSPL

RCS

REU
RMS

ROS

RPB

RPBC
RPD

RS
RSM

SCs
SES

SNTP

Operations and Maintenance Subsystem —
TloachcTeMa sKCIUTYaTalHR B
TEXHHHECKOTO OGCTYKHBAHHS

Ogperator Subsystem — Toacucrenma
TeneORHCTA

Open Systems Intetconnection — Mozens.
BIAMMOCEI3H OTKDHITBIX CHCTEM
Operations System — Crcremamu ofecrie-
SCHHR SKCTUTYATALIH

KoMIVIEKT IihpoBOrD MpHCriocoBieri
Pooled Digital Signalting Processor, Low ca-
pacity platform — OGsemmerHETH uGPO-
O] CHTHATIBLHBIR SPOUCCCOP MATOH SMKOCTH
Program Store — [TaMATS nporpaym
Radio Control Subsystem — Hozcuetema
PATHOKOHTPOILS/ PAIHOYTIPABIICHHA
TenepaTop BEITHIBHOTO ToKa

Remote Measuring Subsystem — Hoxncuc-
TeMa AUCTAHUMOHHBIX H3MEPERHT

Radio channel Operations Subsystem —
THocHcTeMa HKCUTYATAUHH PATHOKAHATOB.
Regional Processor — Pernosantbifi
poueccop

Regional Processor Bus — [tiuna
DETHOHATEHOTO IPOLIECCOPA.

Regional Processor Bus Controller —
Kourponnep mias RP

Regionat Processor, Digital — Lndposoit
PeryoHaNAHLIN HPOTIEcCop

Regional Processor Handler — OGpaGorasx
PETHOHANLHOTO TIPORECCOPA

Regional Processor Integrated —
Tipouieccp yTIpABIICHHS MarasHHOM
Regional Processar Subsystem —
TIOACHCTEMA PETHOBAIBHEIX NPOLICCCOPOB.
Reference Store — Cripaodtice 3Y
Remote Subsceiber Multiplexer —
VaaneRHLLi aGOHCHTCKAH My B THIIEKCOD
Remote Subscriber Switching Subsystem —
TlonchcTema KOMMYTalHH YIATEHHBIX a00-
HEHTOR

Subscriber line Control Subsystem — [Hoa-
CHCTeMa YNPARAEsHs A0OHSHTCKOR AKRACH
Service Subsystem — [TonccTema mpezoc-
TABIeHHA yeIyT

Subscriber Line Chain Tester — Tectep
NuueiHbIX Uenei aGoneHTa

Switching Network Terminal — Koy
TALMOHHBIH CETEBOH TEPMHHAT

Switching Network Terminat Point —
TOUKA ROAK/IOUEHHA CETEBOTD TEPMHHANA
Support Processor — Hponeccop
MORTPHK
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CMUCOK COKPALUEHWIA

SPG
SPM
SPS

SPU
SSA

SSB
888

SUs
TAS

TCS

TSB
TSM

TSS

TST

Tnasa 6
ACE

ALCN

AMEA
APM

Support Processor Group — pyn enomo-
[aTEIBHAIX IPOLECCOPOB

Space Switching Module — Mozysms npo-
CTPRHCTBEHHOH KOMMYTALHH

Support Processor Subsystem — ITogcucte-
Ma [IPOIeCCOpa NOISHRKY

Signalling Processor Unit — Biok npougec-
COpa CHTHANM3ALAN

Peuesoe 3anoMunatowiee YCTpoHcTBo A
Perenoe sanomusiaiontee yorpoficrso B
‘Subscriber Switching Subsystem — Hlog-
CHCTEMA KOMMYTatuH a0OHeHTOB
Signalling Terminal — Tepymuan
CHTHATHIAUHH

Signalling Terminal Central —
LleHTpaTbHbIit CHTHATBHEI TCpMEHAL
Synchronous Transfer Mode —
‘CHHXPOHHBI pexHM Nepeaii JaHHBIX
Signalling Terminal Remote — Vaanesnki
cHTHATLHEI TepMIHAT

Statistical Subsystem — [ToncucTeMa cTa-
THCTHYECKOH 00paGOTIN H A3MEPEeHHS TPa-
Duka

Subscriber Service Subsystem —
ToncreTema aGoRERTCIIX YCTyT
‘Transceiver — [TocHcTeMa OprauH3amMH
pHeNMOnepenauy

Trafiic Control Subsystem — Toachcrema
YIpABnReHKA TpadHKOM

Tranceiver Subsystem — Honcetema
npHteMonepena

‘Time Switch Bus — MItHa BpeMeHHOro
KOMMYTATOpa

Time Switching Module — Moy
BPEMCHHOI KOMMYTAUHH

Trunk and Signalling Subsystem — Tlox-
CHCTEMA COSHHHTENBHBIX JHTHIH 1 CHIHA-
A

Time-Space-Time — CxeMa KOMMYTALHOH-
HOTO 110AK «BPEMA—TPOCTPAHCTEO—BPRMS»
Time Switch — BpemeumnGit koMMyTaTop

Auxiljary Control Element — Jomomsu-
Te/TBHEII JICMEHT YIIpaBIeHHA

Analog Line Circuit N -— IInara agoer-
CKIX KOMIVIEKTOB

Mnara

Administrative and Peripheral Module —
Moyl ATMHMHCTPATHEHOFO YIpARTSHHS
W nepudepni

Access Switch — Kenmyratop poctyma

ASM

B-ISDN

CCSM
CCT
CE
CLMA
CLTD

CRF

DFM
DIAA

DIAM

DLM

DMCA

DoP
DSE

DSN

DSP

DSPA

ECM
ECTA
EN

EOC
ETSL

Analog Subscriber line Module —Mozyne
AHATOTOBBIX A0OHERTCKIX IHEMI
Broadband Integrated Services Digital Net-
work — HIipokononocsas uHOpOBas ceTh
HHTeTpanbHOro 06Ty xusanua (LI-LICHO)
Common Channel Signaling Module —
Mouynb obluekaHATEHOM CHTHATH3ALMA
TlpuemonepeaaTHK KOHTPONA CBASHOCTH
Control Element — DileMeHT ynpaIeHis
Central Alarm — Uentpanstias wiata asa-
puii

Clock and Tone Distribution — Cuctema
PACTIPENGTIeHHS TOHANBHELX CHIHATIOR
Crass

Clock and Tone Module — Mozayse ciy-
XPICHIHAROB 1 TOHATHHBIX HACTOT

Digital Conference Connection Module —
Moy rpoBoit koHQePEHIICRA3H
Momyns 3anunts!

TTnara IMHAMMYECKOIO HHTETPUPOBAHHOTO
ABTOOTRETHHKA THOA A

Moy.T6 AHHAMHYECKOTO HETSTPHPOBARHO-
TO ABTOOTBETIHIA

Data Link Module — Mozyis 3Bena fan-
BB

Direct Memory Controller Access — Kon-
TPOITED NPAMOLO IOCTYTA B NAMATS
Hutposoe pabouce MecTo oepaTopa
Digital Switching Element — Updposoit
KOMMYTAUHOHHEIH SMEMEHT

Digital Switching Network — Lupposoe
koMMyTaupoHHoe mone (LIKIT)

Digital Signaling Processor — Idposofi
CHrHATBRGI TpoURCCop

Digital Signaling Processor A — Inata
LH(POBOTO CHIHATHHORO NIPOLIeccopa
Digital Trunk Module — Moxyte rpo-
'BOTO TPAKTR,

Dual-Tone Multi-Frequency — JByxtoso-
BbIil MHOFOACTOTHBITE HaGOP

Digital Trunk [ — [eipposod Tpakr Tna I
Digital Trunk Unit — Inara uppposoro
TpakTa

Moty axosarpanuTenei

TPaxT ¢ 3X03aTPATHTEIAMH, THIL A
Equipment Number — HoMep ofopyosa-
g

DnexrpoolTiveckitt NpeobpasoBaTens
European Telecommunications Standards
Institute — Enponefickuii HHCTHTYT no
CTRHIAPTH3AIMA TETRKOMMYHUKALIHIT

Finit Messages Machine — Maunna xo-
HeHHBIX cooBeHm
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GIo General Input/Output — Omit
BBOZ/BHIBOR

GS Group Switch — FpynmoBoli xoMMyratop

HCCM  High performance Common Channel
Module — Mosynb oluekaHansHof crta-
TM321H BEICOKOH DPOM3BOIHTERBHOCTA

HDLC  High-level Data Link Control — Beicoko-
YDOBHEBEAA IPOTOK! YTIDABRERNS 35CHOM
TICPENAH JIHHBIX

jisg Tnner Packets Protocol — BHyrpertissdt npo-
TOKOA AKETOR

IPT™ Integrated Packet Trunk Module — Mogyns
TPAKTA ¢ UHTETPALHEH MAKETOR

IPTM-7  IPTM ana curnamsaug OKC Ne 7

IPTM-Bd IPTM pa uutepdeiica cetn ISDN

IPTM-PHI TPTM 11 urrepesica ofpaGorke nakerop.

IPTM-PRA IPTM 114 A0CTyTia Ha NIepBHYHOR CKOPOCTH

IPTM-V51 IPTM ans V5.1

IPTM-V52 IPTM ams V5.2

IPTM-Xb  IPTM ans nporoxonos LAPB

IPTM-Xd  IPTM s npotoxonos LAPD

IPTM-X25 TPTM as X.25

IRIM  Monym, nHrepieiica BHHOCHOTO aGoHEHT-
cKoro Gioxa

IRSU ISDN Remote Subscriber Unit — Y aasen-
Helii aGoneHTCKni Giok ISDN

ISDN-BA  ISDN Basc Access — Basosbv zoctyn ISDN

ISDN-PRA ISDN Primary Rate Access —ISDN ¢
TICPBHYHBIM JAOCTYTIOM

ISM ISDN Subscriber line Module —Momyne
aBonenTcxix maunii 1ICHO

ISPBX ISDN Private Branch Exchange —
Yapexaerueckan ATC ¢ pynkuuamu ISDN

ISTA/B  Tlnara abonenTciax kommtextos HICHO

LOGIC  Ofmas norweckas cxema

MCU  Module Control Unit — Biok yrpasJiesmms
MomyneM

MFC  Multi-Frequency Compelled — Muorouac-
“TOTHA CHCTEMa CHIHATIaIEH

MIM  Mobile Interworking Module — Mogyns
MECETEBOFO BIAUMONSHCTRIA

MIRB Hirepgeiic monema ¢ anamangeii ckopo-
et Tina B

MIWB Mobile nterworking B — ITata paamvo-
IeficTeus Tvna B

MMC Men-Machine Communication — Cese
«CIEROBEK~MAUIMKa>

MMCA  Men-Machine Controtler — Kotrrpornep
B3AHMO/IEHICTBHA YENI0BEKA CO CTAHUHER

MPSR  Multipath Self-Routing switch — Cavionap-

IPYTH3HPYIOUIAH KOMMYTATHOHHBIIT 31e-
MEHT ¢ MHOKECTBOM ATHTEpHATHBHEIX

myTeit

MPTMON Multiprocessor Test Monitor — MynbTu-

MSC
MSM
NGL
NSC
0BC
om
os
P&L

PLL
PRAM

PTCE

RLMC

RNGF
RSU

RTSU

SWEL
TAUC
TCE

TPOUECCOPHBIE TECTOBIH MOHHTOP

Mobile Switching Center — Llentp xoMmy-
‘Taun MOBITLHOH CBABM

Multi-Service Module — Cmeraneiii aGo-
HEHTCK3H MOTYITH

New Generation Line — Hosas cepa 060-
pyZIoBasvS

Network Service Conter — Lierp 7Kerurya-
Taum ceTH

‘On-Board Controller — BerpoeRHuiii koH~
TPOILICP UIATEE

Operator Interface Module — Moxyms
nurepdeiica oneparopa

Operation System — Onepatnomnast
cuctena

Peripheral and Loading — Moy
TiepHGEPHH Y 3aTpy3KH

Printed Board Assembly — [Tevarsas iata
Packet Handler Interface ~— Hurepieitc
ofpafoTnka maxeTon

YerTpoiicTso (hazoBoii aBTONOACTPOIKE
Packet Random Access Memory — IMaxer-
Hoe O3Y co CTyHaiiHBM JOCTYTIOM
Petmanent Tests Control Element — ITocto-
AHHBI 3IEMEHT YTIPARIeHHA TECTHPOBAHH-
oM

Physical Trunk Number — dmireciarii
TEPMUHATBHEI HOMED

Rack Alarm C — [Inara CHTHATH3ALH aBa-
puii Ha cTaTHBE

Tlnara BEI3HIBHOTO YCTPOHCTBA

Remote Subsctiber Unit — ¥ nanetsit
abonenTekuit Grox

Remote Terminal Sub Unit — ¥ nanesssiit
TepMUHATEHBIH §i10K

BroK HAEXHOCTH

Service Circnit Module — Moryms crysce6-
‘HHIX KOMIVIEKTOB

Signaling Link Termination — Tlrata oxos-
AN 3BEHI CHIHATHIAIIH

Subscriber Pulse-Code Modulation —
Abosencras HKM

MauvHb: BONAEKS CHCTEMEL

Service Switching Point — Tiyrsr komMy-
‘Tall yeryr

Signaling Transfer Point — Tpasssasiit
ryHKT exrranusasiy OKC Ne 7
CoGCTBEHHO KOMMYTALUMOHHEIE 3TEMEHT
Tnata TecTHpoBaHUs

‘Terminal Control Element — TepMunams-
MBI HIEMEHT YIPABACHHA

Tinata anamrrepa crona HIMEpeHHil
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CNUCOK COKPALWEHMI

TSU
TT™M

VDU

Fnaea 7

ATU

B-ISDN

1

CMCU

DBM
pDI
DF
DFC
DFL
Dt
DLI
DLTU
DPIDB
DSSt

DSy

or

Terminal Interface — TepMumansasii #i-
Tephenc

Terminal Sub Unit -— Tepmumambabit ok
Trunk Test Module — Mostysis TecTHpoBa-
HHS COBIMRMTENbHBIX Mt

Visual Display Unit — Yetpofierso susy-
LHOTO OToGpaKeH

Administration Module — AaMuamctpa-
THBHBIH MOZY b

Administrative Processor — [Tpotreccop a-
MHHHCTDATHBHOTO MOZY A

Administration Service — ATMUHHCTPATHE-
Had yoryra

Analog Trunk Unit — B0k ananoroBsix
COCAMHHTEIBHBIX THHA

Broadband Integrated Services Digital Net-
work — l1Inpoxononoctas mihpobast ceTs
uHTerpanbHoro obemyxasarm (UI-LICHO)
Control Fan-out — Pacnipesenne/ms CHrHa-
1I0B yTpaBIeHHA

Control Interface — Herepdeiic ynparient
Communication Module — KoMMyHuKatm-
ORHBIH MOTYT>

‘Communication Module Central Unit—
LleHTpanbHbil 610K KOMMYHHKALHOHHOTO
Moy

Dala Base Management — CucTena yipas-
et 6a30f DAHHBIX

Direct Dialling-In — IMpsiMoii aocTy

K TPYTIIC aGOHEHTOB

Data Fan-out — Pacripenemimens nudopma-
i

Disk File Controller — Komtpamep mmcko-
BBIX atinop

Digital Facility Interface — Hurepdeiic
IHGPOBEIX cpencTB

Data Interface — Popmanmomsmei wi-
Tepdelic (nHTepderic TaHHbIX)

Dual Link Interface — [lsyxkananbHb(t ue-
Tepdeiic

Digital Line Trunk Usit — B1ok wagpossix
COCITMHHTEIbHBIX JIHHHI

Direct PIDB — lpamonoakmosersat
PIDB

Digital Subscriber Signating System M 1 —
AGoHeHTcKan cHCTeMa CHTHATH3amHH Ne 1
Digital Service Unit — Brok nudposore
obemyxuBania

Facility Control — YTparneHHe cpencTBami
Input/Output Processor — Tpomeccop BBo-
ZAa/BbiBOnA

ISLU

jEy

MCC

MCTU

MDF/DDF

MMSU
MSGS

PPM

PPMU

RISLU

RSM
RTA

Integrated Sexvices Line Unit ~— Bok nu-
Ml HETETPATBHOTO 0GCTyXHBARNA

Local Area Network — Jlokamsias Bodwc-
nurensnas cets (IBC)

Line Unit — Jluneiinsiii 6ok

Metallic Access Network — Cers usre-
CKOTO AOCTYTIA

Master Control Center — [asrp1ii iocT
ynpasnesms

Modular Conteoller & Time Slot Unit —
Moy bl KOHTPOLIEP H GII0K BpeMeR-
HEIX HHTEBQNOB

Main Distribution Frame/Digital Distribu-
tion Frame — Asanorossii/mposoit
Kpoce

Module Message Processor — Iporeccop
6n0Ka KOMMYTALIHH COOBIIEHHI

Modular Metallic Service Unit — Momyms-
4 610K bUSUTIECKIX H3MepeHHit
Message Switch -— Kommyratop coobme-
Huil

Metallic Testing Bus — dusmueckas umna
TeCTHpOBAHUS

Network Control and Timing links —
Kasanb! ynparnenns H CHHXPOHH3aLHH
Network — KoMMyTatmorsoe none
Operation System for Distributed
Switching — OnepauHoHRas cieTeMa

A PACTIpEIe/IEHHOH KOMMYTaIIHH
Peripheral Control — Ylepudepuittoe
yuparicxHe

Packet Fan-out — Pacnpenesmrens nakeros
Protocol Handler — Cricrema o6paGotku
TIpUTOKOTOB

Packet Interface — TMaxeTHuiii uuTepdetic
Peripheral Interface Control Bus -— Flepy-
epuitiias HTepdeiicHAA NHHA yIpaBTe-
s

Peripheral Intetface Data Bus — Iepricpe-
pHitHast UHTEphEliCHAN MEDOPMAIHOHAAA
wnHa

Periodic Pulse Metering — Feteparis rie-
PHOAHYECKHX HMITYTSCOB

Periodic Pulse Metering Unit — Bsiok ree-
PALIEM TICPHOTHMECKHX HMITYTECOB

Packet Switching Unit — Biok maketroit
KOMMYTAUHK

Remote Integrated Services Line Unit —
Vanenneit aGoHeHTCKNT GNIOK TETpaTE-
HO# CTy kOB HTEKTPOCBAM

Remote Switching Module — Vanetmnrit
KOMMYTALHOHHBI MOXY/b

But6op MapuupyTa 1 RbUIRICHHE TEPMHHANR
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SLIM

M
SMP
SMPU

SP

TSI
TSIU

VDU

naea 8
AFS
AONU
BCE
BCSSYB

BSRSYB

CAC

CCMU

Ccsu

CHU
CLCSYB

LG
CLO
CM
CNFC
DMX
ET

Real Time Reliability — HanexmoceTs 5 pe-
VILHOM BpEMeRH

Service Group — Cepencias rpymna
Subscriber Line Measurements — YcTpo#-
CTBO H3MepeHIA A0OHEHTCKIX THHWH 1
Tpubopos

Switching Module -— Komvyranmonssii
MOTYb

Switching Module Processor — Ipoueccop
KOMMYTAllHOHHOTO MOYSIA

Switching Module Processor Unit — Biok
MPONECCOPa KOMMYTALHOHHOTO MOLYIA
Signaling Processor — Crmansweli npo-
ueccop

Time-Division Multiplexing — Myneyn-
EKCHPOBAHNE ¢ BPEMCHHEIM PasaezetyeM
KaHaTOB

‘Time-Mutiplexed Switch — KommyTauus ¢
BPEMCHHEIM YTIOTHEHHEM

Time Siot Interchanger — Kommyrarop
BpEMeHHEIX HHTEpBATOB

‘Time Stot Interchange Unit ~— Biok koMmy-
TAUMA BPEMEHHEIX HHTEPBATIOB

Visual Display Unit — YcTpolicTao Busy-
ARBHOTO oTobpaNenUs

BROK UMKOBOH CHHXPOHM3ALI

Brox AOH

CTATHE OCHOBHOTD YCTPOCTBA YTIpABICHIL
Basic Couns Service Sysiem Block — Cnc-
‘TeMHBtii 610K OCHOBHBIX BEIHCITHTENbHBE.

yemyr
Basic Switching Systern Block — Chcren-
HEIFT BTOK KOMMYTALHOHHEX YOIy

Call Control Computes — 9BM obpaoTke
BHI30BOB

Common Chamnel signalling Management
Unit ~— Brok ynpaplieHusl CHraamsanmeii
10 0b1leMy KaRamy

Common Channel Signalling Unit — Brok
CHTHRNH3aUAK 0 oBieMy KaHary
Charging Unit — Briox ydera cTonMocTl
Call Control System Block — CrctemHbrii
0K 06paGOTKN BHIZ0BOB

BIoK CHEXPOHIBAI

Crcrema TaxtoBoil CUHXPOHH3ALHH

Centrat Memory — Llertpaisiioe 3Y
VeTpoiicTeo KoHpepeRL-CBI3M
OepaLHOHHAA CHETEMA PEATILHOTO BPRMEHH
Exchange Terminal — Baok nomosesis
CORIMHHTENBHBIX Miikni {OKOHSHHBI CTaH-
LHOHRLE KOMITEKT)

GSE
GSW

ro

LSu

MB
MFCU
MFSU
MML

MSW
MTP

NEMSYB
NMT

OME
oMU

PAU
PBRU
PMU
RSS

RU
SGLSYB

SMU
SSE
$sp
$su
SSW

STU
SUB

SYMSYB

TG

‘Crats rpynnoBoii CTYTICHH HCKAHH
Group Swiich — CTyniess rpynmosoro c-
KaHnR

Interface of lnpuyOutput) — Yetpofictso
BROJA/BEIBOAA

Cratip a6OHEHTCKHX KOMIUIEKTOB

Line Signalting Unit— Briok nureiiuoit
CHPHANHALIN

Marker — Mapkep

Messages Bus — Lllna cooBierii
Multi-Frequency signalling Control Unit —
0K yNpaBsicHiA MHOMO4aCTOTHOM
CHrHATU3aUMCH

Multi-Frequency Signalling Unit — Brox
MHOTOUACTOTHOH CHTHATH2ALHI

Man Machine Language — Sabix obuenta
<EENOBEK-MAIIHHA>

Message Switch — Kowyrarop coodmesuit
Message Transfer Part — IToacHcTema e~
pepaun coobmeHmi

Network Maintenance System Block —
CucTemAbIl HII0K TeX0GCTYKHBAHHA C2TH
Nordic Mobile Telephone — Crarmapr
MOBHTBHOH COTOBOH CBAM

Cranp 9BM Texuiveckol sKCIUTyaTals
Operation and Maintenance Unit — 3BM
TXHHNECKOH IKCINyaTauun

Primary Access Unit — B0k niomcmiosenms
YATC

Br0K NPHEMHHKOB TACTATYPHOTO Habopa
B110K KOHTpOMA TAKCOOHOB

Remote Subscriber Stage — Yianernas
aGOHEHTCKA CTYTICHS

Registers Unit — BIIok perncTpos
Signalling System Block — Croremssiit
BII0K YCIYT CHrHANI3ALRH

Subscriber stage Maintenance Unit — Bnok
TeXOBCIyITTBANHS AGOHEHTCKO CTYTIEHH
Cramup 0BpaGoTKI AGOHEHTCKOR CHIHATH-
3AUMH H KOMMYTalHR

Subscriber Signalling Processor —
Tipougccop abOHEHTCKOM CHIHAIH3ALHN
Subscriber Switch Unit — Briok yripase-
HHA aGOHEHTCKOM CTYTIEHBIO KOMMYTALHH
Subscriber Switch ~— Crynetb a60HSHTCKO-
TO HCKaHIA

Statistical Unit) — B0k craTHCTHEH
Subscriber module — Ananorossri aGo-
‘HEHTCKHI MOTYRE

System Maintenance System Block —
CHcTemHEL 610K TeX0BCTyKMBARHS
cHCTeMBI

Tone Generator — esepaTop ToHATBHEIX
cHTEAnos
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ADM
AL
AS
CBM
coMC
CMM
CIE
CIR
cve
DIS
EA
EHC

ERL
ES
EX
FAQ
FAR
HA
HTR
ic
IPE
JONC
LIC
M
MAG
MATR
MC
MM
MP
MPAR
MR
oM
PAM
PMM
PPA
PPC
PPM

P-S

R
RD
REC
RHC

RIF
SB
SG
SME
SMF
§8A

VerpoiieTso nocTyNIa K RAMATH

Tinara apapwitHoii CHIBATIIAN
AJamep CHTHATH3AIMKH
Cormacyiowee yctpoiictso HMJT

Brok kongepenLcatsn
CHEXPOHHBHYIOLLEE YCTPOTiCTRO
BpemeHoit KOMMYTATOp nepenatn
BpemcHHOH KOMMYTaTop PHEMA.
'VeTpolicTBo KaHaTa ypanens
Aucrureit

AGOHEHTCKHI KOMILTEKT

Tepezaiowias cHETEMA PACTIPEAEIIEHHS CUT-
Hanos

Cxema HCITHOYEHNS CHTHANOB
VerpolCTso 880A/BHEOIA

Cranep

Ouepenb OKHIAHUS OTBETOB

Odepean OXGNAHAA KOMAKA

Beaomii renepatop

Taiimep peansHOTO BpEMEHH
Harepdelic koMMyTammy

WHrepieiic nepndepun

KOMMeKxT coeaHHHTENLHON AMHHH
Mexaiporeccoptan Ceszb
Masopirapras foryixa

TIaMATS IPOCTPAHCTBEHAOTO AZpeca.
AzipecHas naMATs

VleHTpaToHas IaMITS

BHewwHAs namATh

OcHoBHas TAMATH

MbopMALTIOHHAS TIAWATS

BricTpast namsT:

Betywui rettepatop
AMIUIHTY HO- MMy TLCHEIH MOXYATTOP
pcporoii KoHuEHTpaTOP
VeTpoiicTBo anapHiiHoil CHHATH3AIHH
VeTpoiiCTBO NaCCHBHORO KOHTPOMA
'VCTPOHCTRO MAPKHPOBKH KOMMYTAEOHHO-
ronons
TapanrespHo-noce0BaTe b NpeoGpa-
I0BATER

Permerp

Komarina wretns

Pernctp cocTosHNs TpoLECCOpa
Tiprempas CHCTEMA pacTIpeneNeHHA CHIHA-
0B

Uarepieiic crarima

Centetop peTen

TTpocTpanCTBERHET KOHIIEHTPATOP
CHrHAINEp HCTBITAHR
MuorouactoTHIl Chrrantep

CxeMa aBTOMATHYECKOrO KOHTPOILA

CMUCOK COKPALUEHWA

svv CHTHATIED [0 BLTETEHHOMY KAHATY

TIF Turepdesic nepenasm

TR Cornacyiolee yeTpoiicTeo

TTY Tenerafin

UAD O60pY.I0BAHHE NOAKTICHEHHS AHATOMOBBIX
THHv

UAP IHemer HocTyTa K nephepiiHAM YCIpoii-
cTRaM

ucon VeTpoiicTso yrpasneRus

UCX  Kowmyramonmoe nofe

URA AGOREHTCKHIE KOHUEHTpaTOP

URJY VeTpoticTso HORKIOYCHHA AHATOTOREIX JH-
HHit

ust 'VCTpOICTBO CHIHAMMBALHE

Vs PacnipenesuTess HCTOYHHKOB TORANBHBIX
curRanos

WD Komaraa sanuch

Fraga 10

AALP Tlasen 3BYKOBOI aBapuiiHOI CArHANIIA~
i

ATOM  Biok KoMMyTauun

BRI Basic Rate Interface — Hurepdeiic Gazoso-
To foctyna ans cemv ISDN

BTS Base Transfer Station — Bazopast CTasto1x
CETH COTOBOH B3N

CLP Tipoueccop oSpaborkn sbl0soB

coc Kopomtep nepena

csp Tiponeccop O6Iero Kanana CHrHATM3aIHA

CTL Konpomiep

DAT Uptdhponodi NeHTOTHELH HAKOTIMTENb (CTPHM-
wep)

DBMS Vapapnenne cucTeron Benema Gasel dan-
HbIX

DKU HakomireNs Ha MArHHTHEX THCKAX

i Digital Transfer Interface — Wirrepdeiic
uHpoBoi nepenaan

DTIC ok npHiianHoii CHCTeMsI

DTIM Digital Transfes Intesface Module — Mo-
AyTb urTepbeiica undposoit nepenas

DSLC  Kowrnext muposoii AT

ELU Builoc 6¢3 3aMLKARI BHYTPHHET Tpa-
ura

HUB Berpoenttrit ATM-koMmyTarop

HUBIU  ¥lepteiic cTanmmonROro KoHTeHTpaTopa

IMAT IMX Maintenance and Administeation Ter-
‘minal — TepMuHa TeX0BC Ty KHBAHHS 1
ATMHHHCTPAPOBAHHA

MX Integrated Multimedia eXchange — Vlrrer-
PHPORAHHAA MYNETHMEANHHAR CTAFIA

INTS Mexaynapoansti ysen

IATM Brox noxxsouess K ceru ATM

viM Brox nozxrouerma K IP-cemn
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LINF  Jluneiiusiii rutepdeiic

LM Tunettuerit Moxyns
LOC  oxammuiii KoHTpOISEp
LS Mectnas ATC

MIF Hnrepdelic TexobemyKApaams

MSC Mobile Switching Center — KoMy Tatmos-
Hasl CTAHIHS MOBHTEHOM CBAIN

oMC Operations and Maintenance Center —
Lenrp Texnmveckol JKCILTyaTALHH

OMP Operations and Maintenance Processor —

Tponeccop FxCITyaTauNH
TeX0GCYKHBAHHS

OTIM Moyns neTepdefica onTiHecKol Hepesa

PHS Cicrena nepcotambHol pamoTenedorHol
caaan

RAS 'V anenHu1i cepep

RLU BHsOC ¢ 3aMBIKAHIEM BRYTPEHHETO
TpaduKa

RMP TIponieccop yTpaBAEHHA pecypeamu

ROP TIpsteMHbI IPHHTED

RPU TlpotieccopHeIii 610k

RTOS Real Time Operation Sistem — Onepact-
OHHAR CHOTEMa PEATHHOTO BPEMEHH

scc Konrpomrep SCSI

SCN Curtian CKaHHPOBAHNA

SCS1 Hurepdeiic Manol BEMUCIHTETEHOR CHCTE-
Bl

SHM Mojrys. 06paGoTit ciTHaRKBAUHH

SPT Komsurext nermrrarensuofi CJI pasrosopuo-
To TpaKTa

SSW TIOCTPAHCTENHAR CTYTIEHS KOMMYTAIDAH

STIM Brok nommouenus k ceru SDH

SVC CyTiepBH30PHBIi KOHTpOIED

TDNW  KommyTauionnoe noe

TLS MecrHaa/mexayropogras ATC

TS Mexgayropoasas ATC

TSC Time Switch Controller — Komrtpontep
GAOKA BPEMERHOH KOMMYTALHH

TSSI CHCTeMA MAMATH ¢ ABOVHBIM Gydepom

TSW Time Switch — Bpemernoit xommyratop
VALP  Tlanems skayankuof apapwiinof cyazima:

1w

Fnasa 11

ACD Automatic Call Distributor — Pacnipenesm-
TS BEIZOBOR

AM Administration Module —
AZMHEBHCTPATHBHLLR MOy b

AN Access Network -— Cerb zocTynia

BAM Back Administration Module — 3amuait
AIMHEHCTPATHBHbI MOTYIE

CPrU

DDN

FAM
FBI

HDSL

ISM

MCC

MML

NET

OFL
FDH
PHI

PRA

PSDN

‘Communication Module — Mozyme
KOMMYHHKAUHH

LieHTpansHoe KOMMYTAIHOHHOE TIORE
Centrat Processing Unit — Hlerpansrnii
TIPOUCCCOPHBII MORYITE:

Defense Data Network — Besoniacsan cets
TCPEAYH AAHHBIX

Dual-Tone Multi-Frequency — Hgyxto-
HAIBHBI MHOFOYACTOTHBIA CHIHA

Front Administration Module — Mepe it

AMMHHHCTPATHBHBIH MOY/TB
Frame Buffer Interface — Orrrieckuit nh-
Tepieiic ces3H

Fiber-To-The-Building — Joserense o~
JIOKORHO-OMTHAECKONO KaGel 10 J1aHus
Fiber-To-The-Curb — Jlosenenne Bono-
KOHHO-OTITHIECKOTO KaGens /10 Toro Mecta,
e yCTasoR/en kabermbHbilt mkady

Global satellite Positioning System — io-
asHas CIyTHHKORAA CHOTEMA TIOSHITHOHH-
posaist

High-Level Data Link Control — Bricoko-
YPOBHEBBH POTOKON YHIPABICHH 3BEHOM
nepeaatH JaHHBIX

High-bit-rate Digital Subscriber Line —
BricokOCKOpOCTHAA IHppoBad afoHeHTCKas
TR

Intellects Switching Module — Hiremnex-
TyanbHbIH KOMMYTAIMORHEI MOZTYITE.
Local Area Network — JloxanbHast BEMHC-
TMTEILHAS CeTh, JOKANHAT CeTe
Management Command Center — Liewp
YIPABIEHHE CBABI0

Multi-Frequency Code signaling —
MHOTQUACTOTHAR CHTHATH3ALUS
Man-Machine Language — 351k B3auMO-
EHCTBHS «HENOBeK—MALIHA»
Microprocessor Unit -— MHKpompongecop-
Bl G0k

KommyTauronsoe ftone Momyns
Network-to-Network Interface —
Mexceresoit gHrepdeiic

QOptical Fiber Link — 38eHo onTieckoft
caI

Plesiochronous Digital Hierarchy —
TnesuoxpoHHas HPoBas Hepapxist

Pick Handling Interface — Moy
ZOCTABKH

Primary Rate Access — Jocryn ¢ nepid-
Foit cropocTbio

Packet Switched Data Network — Cerb
OGIICTO MOM30BAHHA ¢ KOMMYTAIHEH
MAKETOR
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