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1. Hasnavenne cucremnl OKC Ne7

Crcrema ofutekaHanbHoi curnamuzaund OKC Ne7 npencrasiasgeT coboit
CTAHIAPTH3OBAHHYID HAa  MEXIYHApPOOHOM  YPOBHE  OOINCUEHCBYI0  CHCTEMY
CHIHaNM3allih, HpelHasHAUCHHYIN) A OcyllecTstciiil  o6MeHAa  CHTHANBHON
HHpOPMaUHeH B H1PPOBBIX CETAX CLA3M ¢ NUPOBbIMH IPO1 PAMMHO-YTIPaBJIIEMBIMH
cranumiamMd. CucieMa onmumuaMposada nas paGorsl 1o undpoBeIM KaHAnaMm co
ckopocTslo 64 KOWMT/C M 1103BOJISIET OCYLUECTBINTh YIPABACHHE YCTAHOBJIEHHEM
COeJMHEHUs], a TaKXe nepefavyy MHOOPMAIMK TEXOOCAYXWBaHUs W IKCIUIyaTalMH.
OHa MoxeT TaKke OhiTh HCHOIBL30BaHA KaK HaleXHas TPAHCIIOPTHas CUCTeMa A
Tepeaays ApYyrux BHROB MHGOPMAMH MeXAy CTaHUMAMH H CIEeLHaJIM3UPOBAHHBIMH
UEHTPaMM B celsnx TeneKoMMynuxamuit,. Cucrema OKC No7 npuMeHsiercs Ha
MEXIYHApOMHOH M HAUMOHAJILHBIX CETIX H B3aUMOAEHCTBYET C APYTHUMH CHCTEMAMH
curHanmaauuu. Cncrema npuMensierca mid ofcnyxnsanns coeaunennit ToOIT,
pkmouad [ICUC, Ha cersiX MOABUXHON CBA3M, WIS UeJell TeXaKclulyatauMu M
TeXO6CTYXHBaRUA CeTeH; OCYLSCTB/ISET B3aUMOAEHCTBHE C ceTeBhIMH Gasamu
JaHHBIX M Y3J1aMH CHCTEM YTIpaplIeHMSI CETSMH SJeKTPOCBS3M; HAJIMYME CUCTEMbI
CUTHATN3AIMH Ne?7 SIBTISACTCH ob6g3aTeNLHBIM YCHOBHEM peanuzalyu
MHTEJUICKTYalbHOM ceTH cBsA3H. TakuM o6pa3oM MOXHO C€Xa3aTh, HYTO CHCTeMa
cutHamusaiimn  OKC  Ne7 spiisiercs  XNOYEBBIM  DJIEMEHTOM  TIOCTPOCHMS
COBPEMEHHBIX CETEH 3ieKTpOCBA3N.

</ Cems OKCNe7T N>
— TN

Puc. 1 Bsaumopeiictsue mudpossix cereit no OKC Ne7

Ipencrasnenue cetn OKC Ne7 Kak elMHOr0o TpaHCHOPTHOrO MeXaHH3Ma WA
obecrieueHnst B3aMMoneiicTBa Beex THIIOB LMGPOBLIX ceTeil 1ToKasaHo Ha puc.l.



2. IIpunumnsl nocTpoenns K sHeapenns cetn OKC Ne7
2.1. PexomenayeMule crparerun puezperus cucremsi OKC Ne7

IMpu nmaHHMpoBaHMH ceTH Le/iecoooOpa3HO pPYKOBOACTROBAaThCSE OOHOM U3
pexoMeHZoBaHHBIX MC3-T crpareruil. 310 mu6o BHeapenue OKC Ne7 ceepxy, T.e.
¢ 6osice BBICOKOIO HepapXMyeCcKOro YpOBHS, JnbGo CHHU3Y, T.e. ¢ HVDKHEro YpOBHS.
TpeTbsl cTpaTervss - opraHM3allds TaK Ha3blBaeMbIX “OCTPOBOB” - HOMycKaer Gosee
MparMaTy4eckmii nyTs K peanusauun OKC Ne7.

Crpaterus “csepxy BHu3”

Peasinzaima cucremst OKC Noe7 B ZaHHOM cnyyae BHadalie OCYIHECTBISETCA
Ha BBICIIEM YpOBHE ceTH. 3JTO YpPOBEHb MEXAYTOPOAHBIX CTaHLUMII U y3/ioB
(OKOHEYHEBIX M TPAH3UTHBIX).

HanbHeiimas wmurerpaums cucremMbl OKC Ne7 moMaer BHM3 110 CETEBOM
HEepapxHi K PErMOHaJIbHBIM TPAH3UTHHIM CTAHUMAM W [0 MECTHBIX CTaHLM, B
3aBUCHMOCTH OT CKOpPOCTH LAdpPOBU3AlINA NMEPBHYHONR CETH M CKOPOCTH BHEAPEHMSA
HOBBIX TEXHOJIOFMH Ha MECTHBIX CeTsX.

[MpenMyiiiecTBOM cTpaTernym “cBepXy BHH3” sBIAeTcA NOCTPOeHHe 6a30BOM
nnar$opMbl, T.e. BEPXHEI0 TPAaH3UTHOrO YPOBHS, /UL JATbHEHINEro paciuupeHus
CeTH M BHEIPEHUSA NEPCNEXTUBHLIX YCNYT. PervoHanbHble CETM MOTYT BKIIOYAThCS B
pa3Hoe BpeMA [0 Mepe rOTOBHOCTH.

Crparerusa “cHM3y BBEpPX”

Peanusaums cet HauMHaeTcd ¢ HUXHEro ypOBHSA, T.6. C MECTHBIX CETCH.
MpenMmytiecTBa 3T0ill CTpaTeTMH COCTOAT B TOM, 4YTO BHeapeHHe cucreMbl OKC
No7 BO MHOTMX perMoHaX CeTH IMPOMCXOANT OJHOBPEMEHHO ¥ HE3AaBHCHMO IPYT OT
Apyra, HO CeTb OrpaHHYMBaeTcsi FApPeAeNaMHM pPeTHoHa (MECTHOM, BHYTPH30OHOBOI
cetaMH TPHOIT, ceramy ropuaudeckux H OU3M4YecKUX nul). B maHHoM cnydyae He
obs3aTenbHa KOOpAMHAaLMs PaboT ¢ NPoeKTaMK BEPXHMX YPOBHEW CeTcif.

Crparerns ocTpoBoB

ITpuMeHenne pJgaHHOM  cTpaTerMM BO3MOXHO B TOM CclIyyae, €CIM
uUnQpPOBU3NPOBaHA TOMLKO YacTh ceTW. [IpuMepaMu nNpuUMeHeHHUs 3TOH CTpPaTerMH
MOTYT CIIYXHTb:

~ NosiBlIeHHe 1MQPPOBHINPOBAHHBIX PallOHOB B YCIOBHAX Mpeoblamaloniei

aHaJIOTOBOf CETH;

~ HeoGXOAMMOCTh BHEADEHMsS] HOBBIX HEPCIEKTUBHbIX yeayr Ha Gase LICHC,

HUCC, CIIC.

B croxuBLIMXCA YCAOBMAX pa3sBHUTHS CCTH cBasm PoccHHM yxe ceifdac
YaCTMYHO pealN3yeTcsl CTpaTermsi OCTPOBOB (HampuMep, BBOA B 3KCIUIyaTallMIO
roMGuHuposanHoit ATC cucemsr EWSD ¢upmer SIEMENS c dynxkumsamy LHCUC B
Mockge, undposuzauna cerd IlepMmckoro, Cypryrckoro ¥ HeJIOTO psila OpYrHx
PETHOHOB, coslaHMe ceTeil moABrxkHOM cBa3n). OmHako kx 2000 roay nnanupyercs
MouTy nofHas UMQPOBH3ALMA MEXIYropodHoi cetd (BBOA mMopsaka 90 undpoBbIX
AMTC, ycranoska uudpossix YAK, opraHuzaumsa UMQPOBLIX TPaKTOB MepefayH
mexnay HMMM). Takas cuTyaums TpeGyeT MaKCAMaIbHO BO3MOXHONM KOOpIMHALMH
paboT 110 ILOCTPOEHHUIO MHOTOYPOBHEBOM CETH.
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Cyutecteytomtass  koHuenuus BHenpenmss OKC  Ne7  npenycmartpupaer
OCYILECTRBIEHHE CJICAYIOIMX MEPOIPUSITHH:

1)
2)

3)
4

5)
6)

7)
8)

pa3paboTka HaUMOHANLHBIX Bepcuit cneundukaimit moacucrem MTP,

SCCP, ISUP, TCAP ¢ ucnonb3oBaHnem pexoMeHaaumii ETSI u MC3-T;

paspaBotka redcxemnl cern OKC No7 Poccum, BXIovas BOHpoch

HyMepauuM IIyHKTOB CHTHAIM3alMH, pacyeTa CHIHAJBHON Harpysku [10

3BEHBAM, pa3MellilcHUA MYHKTOR curHamiaauuu (STP, SPR);

BHeapeHMe 1MGPOBLIX YXTOB H CTAaHUMI C peanM3aumcil paspaboTaHHbIX

cneumndukaumii noacucreM OKC Ne7;

pa3paboTka HAUMOHAIBHLIX cneuddUKauuid st UMdpoBOH CHCTEMBI

afoHeHTcKoro moctyna DSS1, a Ttaxxe crneundukanuil NPUKIAIHLIX

NOACHUCTEM AJIS CUCTEM NOABHXHOM cBa3n (is cranmapra GSM - MAP,

ana cragapra NMT - MUP, HUP), ana unTennexkryansHOU ceTi CBsA3U -

INAP, s TexakciilyaTauun W TexobcnyxuBaHms ceteit - OMAP;

paspaborka crneundukauuii B3ammopeiicteust ISUP ¢  mpuknagHbiMu

TIOACHCTEMAaMH;

opraHu3alMs OILITHOM 30HSI 414 orpabotky cneuudukaumit OKC Ne7;

obecrierieHne  onpeacsicHHONW  STanmHOCTH  HapawiBaHusi Ha  CeTH

Texuuueckux cpeacrs OKC Ne7, a umenno:

- OCHallleHYe B NEPBYIO OYEPEb Y3/10B M CTAaHIMI MeXTYTOPOAHOH CETH B
pervoHax ¢ HanGosbluei KoHueHTpaumei abonenros CIC u LICUC;

- nocrenienHoe BHeapenne LICHUC Ha MecTHBIX ceTnx;

- BHenpeHHe pernoHoB CI1C denepanbHbIX CTABIAPTOB;

- opraHm3aumst myHkToB nepenpueMa SCCP (SPR).

ocHateHne ueHTpoB 10 n reHepaunu Hosbix yenyr B Pocecny;

ofopynoBaHHe KOOPAWHAUMOHHOIO UCHTpPa BHEAPEeHUS HOBLIX YCIYT

(HallMOHAIBHOIO LIeHTpa YHpaBJeHHs ).



2.2 Hpunupnst noctpoenun cetu OKC Ne7 Pocenu
2.2.1 Hansonansnsie Bepcan noacuctem OKC Ne7

2.2.1.1. B OcHoBHeIx nonoxennsx no crpykrype cetn OKC Ne7 Poccuiickoit
denepauny 3a/loXeH TNMPHUHLUKMA HEPAPXHYECKOTO HOCTPOCHMS CHUTHAIBHOM CETH OT
HallHOHAJILHOTO 0 PEerHOHaNbHOTO YUOBHEH CO 3HaYCHHAMH CETCBOro HHAMKATOpa
10 u 11 coorBercTBeHHO (pHcC. 2). JlaHHas CTPyKTypa OIpeIesicHa Ha JOJITOCPOYYIO
[IepcrieKTUBY pa3BuTHs HaumoHanbHolf cetu OKC N7 Poccmifckoit @epepanmm.
CoznaBaeMasi HanuoHansHad cethb OKC MNe7 HoMkHa OCHOBBIBAThCA TOJIBKO Ha
Ncroab30BaHuK  UNGPOBBIX KaHAIOB CO CKOPOCTbIO IMepeaaun 64 x6ur/c M
COOTBETCTBOBATb YTBEPXAEHHBIM HAaIMOHAJIBHBIM cricudukaummsam noacncreM OKC
Ne7. Odna nomeucreM MTP, SCCP, TCAP ocHOBaHMEM SIBISIIOTCSI peKOMeHIauny
MC3-T 1992 r. (benass kawra), g noacucremns ISUP - pexoMenmaiusa Q.767
1992 r., a Takxe Q.763, Q.764 1988 r.

2.2.1.2. Ina obecriedeHns B3aUMOACHCTBHS C XEMCTBYIOLIMMH Ha ceTH Poccun
cHCTEMaMH CHTHUIN3ALHU Y NOMNCPXKH CYLIECTBYIOIHUX ANFOPHTMOB yCTaHOR/IEHHS
COEMHCHMI, BKJIIO¥MAs MOJyaBTOMATMYECCKYIO CBS3b, B HALMOHANBHYIO BEPCHIO
noncHcTembl nonb3oBarenst ISDN - 1SUP BHeceHbl cneayiounye yroyHeHMs,
COOTBETCTBYIOLUHE HALIMOHAIBHbIM OCOGEHHOCTSIM:

1. Hepexens cooGuyenuii donoanen coobusenuem “Buzoe” (RNG), nepedasaemom @
COCMOAHUIL 0MBOS CO CIMOPOHB GbI3NBAEMO20 AGOHEHMA U UHGOPMUDYIOWUM O
Hawane/KOHYe NOCBLAKY ROGMOPHOZO 6b3064.

2. B coobuwenue CPG (Call Progress) emnecen Jdonoanumensuwii napamemp
“unduxamop npuwunwt”, codepucawguii ungopmayuro o 3anamocmu aborenma B,
llonoanenue evizsano mem, umo Ha cywecmeyiowei cemu Poccuu
AIUMeAbHOCMb  YCIMAHOBAEHUA COEOUHERUS MOXCem npessiiuans KOHIMPOAGHYIO
abidepacky, onpedeasemyro 3Hauernuem matimepa T11 ISUP u neobxodumocmsio
ofecnetenus nodkaouenus Mexcdy2opoOHoli meaegonucmiku  k  aGonenmy,
3anamomy mecmuuiM coedunenuem. Tarxxce esedeno coobuenue CPG das
noddepxcki 83auMOPACYEmos U pazgumsX QYHKYUE mapuduxkayuu.

3. Bsedeno donoanumensroe coobiyenue CCL, npednasnauennoe oas peasusayuu
hpouedyp Oeycmoponnezo omGOR Hpu 63aUMOOEliCMEUU ¢ CYUeCmEYHUUMU
cucmemamu CUSHAAU3QUUU HA YpoeHe MeCHmHoli cemu Oas udenmuuxayuu
310HAMEPEHHO20 8bI306a HOCAE oMBOA GuabearOWe20 aboneHma.

4. Honoarenv: nepeunu kamezopuii aGoHeNMCKUX YCMAHOB0K U KamMezopuii 6u306d,
cywecmeyrouyux Ha cemu Poccuu,

3. PaspaSomans  pexomendayuu na npoxaiodenue u pazdeseHue pazco80PHBIX
mpaxkmoe u nepedauy aKyCMuMecKuX CU2HQA08, YHUMBIGAIQULUE DEANbHOCMY
cywecmayoweli mexcdyeopodnoii cemu THOIl, a umenno: ocywecmerenue
nepedanu axycmumeckux cuzrarog om ucxoosuweii AMTC npu npueme aunetinsix
cuenarog (coobwenuiic ISUP OKC) u Odanvheiiwuii nepexod Ha pexcum,
pexomendyemwiii MCI-T, c nepedaveii aKycmu4eckux cueHaroe om axodauedt
oxoneunoi ATC3.
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2.2.1.3.1lpuHAare  caeayolide ¢opMaThl KOAOB IIYHKTOB CHIHATH3alMH,
pa3Mep KOTOpBIX B COOTBETCTBHM ¢ pekoMeHAaMsAMH MCO-T cocrapnsaer 14 6urt:
a) s denepanbHOM (MEXAYTOPOAHOM) ceTH

Kon curnanpHoit 30Hb Kon nyHkTa B 30He

8 éur 6 6uT

-l
-t

<
-

6) 1,19 perMoHAIBHEIX ceTell (cereit oneparTopoB):

Koz ctoThicsuHOTO paiioHa Koz myHKTa cUrHanusamuu
KT MCCTHOH CeTH B paiioHe, ceTH
7 6ur 7 6uT

TaknMm o6pasoM, B denepajipHoit (MeXAyropoAHoi) ceTH MoxXeT OHITH
opraHnsoBaHo no 256 curHanbHbIX 30H (0-255) nmo 64 nyHKTa CHFHaIM3alMM B
Kaxjaoil 3oHe (0-63). Ha Teppuropum Kaxmoi MeXAYropoaHo# 30HBI MOXET OBITh
opraHusopaHo 0o 128 (0-127) mecthbix ceteit OKC Ne7, Kaxmas U3 KOTOPbIX MOXET
BKJTIOYATH 110 128 IMyHKTOB cUrHaiM3allvH.

[ilno3oM Mexny pernoHanbHeIMH (MeCTHBIMM, 30HOBbIMHM) cetiMu OKC u
thenepanbHoil (MeXAyropoaHoif) cersio 30HbI Anstercs AMTCD 3oubl. Ilpn sroMm
AMTCDI npucBanBaeTCsi JBOHHAS HYMepauus MyHKTa CUTHAIM3alluu:

HyMepauust SP B denepansroit cetn (NI=10)
HyMepauus SP B MecTHoill cetn (NI=11).

2.2.2. Mexayropoanas cets OKC Ne7

MexayropoaHas cetb OKC Ne7 PQ® npexncraBnser coboit coBokynHoctb SP
(AMTC), B3auMOZEHCTBYIOIINX 4Yepe3 JIOJIHOCBA3HYIO OOHOYpOBHeBylI0 cetb STP
(YAK wm OTC). Kaxawint SP onmpaerca Ha 2-3 STP, uro oGecneumBaer
HANEeXHOCTh CeTM W BBIIOJIHEHME HOPM HAa KOJIMYECTBO TPAH3WUTOB (Maplupyr He
nosmkeH copepxarth 6onee apyx STP). O6nennHenne SP B xiacrepsi 11€1€coo6pa3Ho
[POBOAMTb B COOTBETCTBMH C pa3pabOTAHHBIMM paHee TIpHHUMNAMHM HOeleHNs Ha
TeppUTOpUaTIbHbIE 30RbI (8 30H, no komuectsy YAK (OTC).

Ipn paseutnn ceth OKC Ne7 Ha MexayropomHoit cern Poccuiickoii
DenepalliM IONYCKAETCS MCNOAB30BAHUE KaK CBA3ZAHHOTO, Tak M KBa3UCBSI3aHHOIO
pexumoB mepenayn. IIpu pocratouHoit Harpyske mexay AMTC3D, B ToM uucne U B
cjiyyae npuHamiexHocty SP K padIWyHBIM KJjlacTepaM, MeXAy HHMHM MOTYT
Op1aHH30BBIBATLCA IIPSIMblE NYYKH 3BEHBEB CHUrHaM3auuy. B 3ToM cnyyac oHuM
O6yIyT HCNOJB30BaThCA KakK MfpAMbie MNyTHM, a MapuwyTtel vepe3 STP «kak
aJIbTepHATHBHBIC.



Meroael mocTpoeHus mexayropoaHoi ceth OKC Ne7, paspaBarbiBaemsie ¢
1983 r. cneuuanucramu lenrtpansHoro HUM Cesazu, Tunpocsasu u Hayymo-
TexHuueckoro lentpa TenekoMmyHukamuit Poccuiickoro Yumusepcutera dpyx6ni
Hapozos, onpege/ifiior HafeXHy10 CTPYKTypy (puc. 3).
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Puc.3 Crpykrypa mexayroponuo#i cern OKCNe7



Bax#bIM KpUTEPMEM DOCTPOEHHSl HalMOHanbHOli cetm OKC Ne7  spjgercs
BBINOJIHEHHE HOPM KayecTBa M ypoBHs obcnyxusaHusa (QoS u GoS napamerpsl, pek.
MC3-T E.721, E.723). Hanpumep, crpykiypa cetn OKC Ne7 mo/mkHa YYMTHIBATh
HaIUYHe CIEAYIOMIETO KONMYECTBA NTYHKTOB KOMMYTAUMH B COEIMHEHUM:

THn cBa3m
Yucno MyHKTOB KOMMYTALIMU MECTHas1 | MexayropoaHasi | MeXAyHapoAHast
no HopmaM MCO-T n=4 n=7 n=10

Ha cetm Pocemn QoS u  GoS mnapamerpsi MOIYT OTAMYaTbCS OT
pekoMeHnoBaHHbix MCO-T M nosokHbl GBITH NMPoBeleHbl AONOJHNTE/IbHBIE PaGOThHI
110 ompenejeHHIO 3HaueHUH [apaMeTpoB, ROMYCTHMBIX Ha cetm OKC No7
Poccutickoit @eaepaliii ¢ y4ETOM MapaMeTpoB yKe CYLECTBYIOISH CeTH.

[Tpn nocrpoenunn cetu OKC MNe7 BaxHbIM Takxe SBisgeTcd BOHpOC
nelecoofpasHOCTH OpraHM3alli Ha HALMOHAJILHOM YPOBHE CETH TpPaH3UTHBIX
NYHKTOB CHTHaJIM3auMu ¢ GyHKiMell ofpaboTk¥ coobleHuii  IoICHUCTEMbl
YTIpaB/iEHNs! CHMTHaJBbHBIM coeauHeHHeM (yansl SPR) s o6ecneyeHnmss obMeHa
cHrHanbHou MHdopManped MEXIY WHTE/UIEKTYATbHbBIMM WIH NMOABHKHBIMMA CETAMM,
HaXOMSWIMMHUCST B pa3HbIX MEXIYTOPOAHBIX 30HaX. Bompoc oprammzaiium cerei,
HCII0/Ib3YIOIUX A1 Mepefadd coolleHHH nonb3oBatesist nogcucteMy SCCP nomxken
OBITb TIPEeAMETOM OT/IeNBHOM paboTEI U pellicH Ha ocHoBe pacyeroB cetn OKC Ne7 ¢
VYeTOM YTIOMSAHYTHIX Bbltie pekoMeHpauuit MC3-T no QoS m GoS mapaMerpaM u
pexoMengaumn Q 709, 3ajaiouiei HOpPMBI Ha KOJIHMYECTBO TPAH3UTHBIX ITYHKTOB B
CUTHATLHOM COoeANHeHMU. KpoMe Toro, ZoIXHBI GBITh YYTEeHBl HOBBIE PEKOMEHIALIMM
s UCC.

2.2.3. Crpykrypa cern OKC Ne7 nin 30HOBBIX H MECTHBIX CeTeif

2.2.3.1. Cemu OKC N27 na zopodcxux menehonnsix cemsax
B Hacrosiuiee BpeMs TIpHHSTa CJIEAYIOLIas CTpaTervsi BHEAPEHUst 3JIEKTPOHHBIX
ATC (ATC3) na I'TC:

- ATCD BHenpsieTcst METOIOM HAIOXEHHON ceTH;

- Ha [TC 6e3 ysnoobpazoBaunsi ATC3 BHeopawoTca KaK OTACIbHBIC
CTaHUMH; ¢BA3b ¢ cylecTByolMMH ATC MoxXeT ocymecTB/SITLCA —depes
otnenbHble ATCD, BBINOMHAIOIME Pojib HUIIO30B;

- Ha ITC c¢ yanooGpazoBaHHMEM OpPIaHM3YIOTCS OTNENbHBIE LMGPOBLIE
yanoBble paiioHbl, kparHblc 100-THICAYHON eMKOCTH, JUiS KOTOPHIX
BbLAEJLAIOTCH MHAEKCH b ni ab M3 HOMEPHOIA eMKOCTH 30HMbI.

B oToenbHBIX Y3MOBLIX paiioHaX OPraHM3yloTcs dJeXTpoHHbIe yansl (YBCD),
NpeHa3HaYeHHbIe, [J1aBHBIM 06pa3oM, W1t cBA3M ¢ cyluectyommMn ATC u YBC.
Tlpn opranmsauun cetn OKC Ne7 Ha I'TC Heo6xommMo uMers B BHAY
cieaywoulee:
- cymectsylomiie ATC BHYTpPHM OTAENBHOrO Y3NIOBOTO palioHa CBA3BLIBAIOTCS
Mexay coboii iudpOBLIMH NEPBMYHBIMM TPaKTaMH HalpsMYIo;
~ uudpossie ATC pa3HbIX y370BBIX paifOHOB CBSI3BIBAIOTCS MexXiy cobol mwm
HampsMyio, Wi depes YBC3; Bpifop crocoGa CBS3M 3aBUCHT Kak OT
emkoctd tmposoit I'TC, tak n or emxoctt ATC. Ha Hexoropsix I'TC npu
Mastoif eMkocth ATC3 (mo 20 Thic. HOMEpOB) BO3MOXHA TaKXe CBS3b W
yepes ysen MCXOOALINX COOOLLEeHHI.
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IMpn noctpoenun cern OKC Ne7 Ha I'TC cneayer MMeTh BBHAY, YTO CETh
OKC N7 momxHa GbITh B OCHOBHOM CBSI3aHHOM; KBAa3sMCBA3aHHBIN crnocob NomKeH
6uTh npesHasHauyeH W11 paboTl B aBapMMHOM CUTYallMM WAM MpU Neperpyskax,
MOITOMY BCETAa NOJDKHBI NMPENYCMATPUBAThCS AITePHATHBHBIE MAPHIPYTHI.

Ha ITC 6e3 yanooGpa3oBaHHs CBf3b MeEXAy MYHKTAMM CHTHANW3aliMy
oCyllecTBAdeTCSE 110 NpHHUMNY "Kaxawlii ¢ kaxaeiM'. Ha Hexoropsie ATC moryr
6BiTH BO3NOXEeHbl (GYHKUMM TPAH3UTHBIX IYHKTOB CHIHANM3AUMH 18 obecnieyeRust
AILTCPHATUBHBIX MapUIPYTOB.

Ha ITC c¢ ysnoofpa3zoBaHueM BHYTPH Y3aNOBOTO paiioHa Mexny ATC3
JIOJDXHB! ObITh OPraHW30BaHbl NpsSIMbie 3BeHbs cHrHaym3auuu. TIpsMeie 3peHbs OKC
Ne7 Moryr GpiTh OpraHmsoBaHbl U Mexny ATCD pasHbIX Y3NOBBIX paifOHOB NpH
HaJIMYMM TOCTATOYHOM Harpysku. Ha yasioBbie CTaHUMH AOMKHBI GbITH BOVIOXEHbI
GYHKIMY TPAaH3UTHBIX Y3IOB KOMMYTALIMH, BBITOHAIOLIME CAEAYIOUHe QYHKLIMH:

- obecrieueHUe CBA3M B HOpPMansHOM cHUTyauuu Mmexay ATCD  pasnbix

Y3NOBBIX PalfOHOB B clly4yae Masioi Harpyski;

- ofecnieyeHne CBI3U B aBapHIAHON CHTyaUHH.

2.2.3.2. Cemu OKC Ne7 na ceavcxux menegonnbix cemsax

Cenbckue tenedoHHble ceTH Poccuiickoit ®npainn crposted 1o paauanbHoi
cxeMe. B ocnoBHoM npu npuMmeHeHMM ATC3 nHa CTC noskHa NPHMEHSATBCS
IBYX3BeHHaf crpykTypa LIC3-OC3O wmwm 11CD-KOHUEHTpAaTOpHl, WIH TPEX3BCHHas
crpykrypa LICH-OC3-xoHueHTpaTop. OfecneyeHne HaOeXHOCTH IPOMU3BOANUTCS
nybnuposanneM 3BeHbeB OKC. Ha yyactkax LICH-OCD gonxeR NpHMEHATLCS
croik V.3 (PRA ISDN c¢ cucremoit curHammsaumu EDSS1) mwmm V.5.1./V.52. B
3aBUCHUMOCTH OT XapaKTepa oOcmyxusaeMoro Tpadbuka. Cpsi3b ¢ KOHLEHTPAaTOpaMy
JOJDXHA TPOH3BOIUTHCS ¢ MCHOJIb3oBaHHeM HHTepdeiica V.5.1./V.5.2. B 3aBucuMocTH
OT YHc/Ia 06CTyXMBaeMBIX HHGOPMAIMOHHBIX KaHAJIOB,

3. Buenpenne cOBPEMEHHBIX YCAYT JEKTPOCBA3H

3.1. OcobGennoctn noctpoenus cereit OKC Ne7 Poccuiickoit ®Menepanun B
unrepecax CIIC u NCC

Buenpenue ¢enepansubix CIIC, HC obycnaBnmbaer BKIIOYEHHE B CETH CBA3U
HOBBIX JONOIHUTEABHBIX 2/eMeHTOB. Qs MCC naHHbIMH sieMeHTaM¥ SIBJIAIOTCH:
yansl KoMMyrauun yeayr (SSP); yanm ynpasnermsa UCC (SCEP, SMP). B CIIC
aHasioroM yanoB SCP (Biovyalommx crielidann3npoBaHHbie 6a3bl JaHHBIX) SBAIOTCA
pErucTphl: MECTOHAXOXIeHMsS (omopHele U BM3NTHhle - OPM, BPM), peructps
ayreHtTnduKauuy, perucrpbl  HacHTudukaumu  obopyaoBaHus I[1C.  LleHTtpst
KOMMyTallnM JOMONHATCI GyHKUMAMN KOMMYTALIMM yCIyr M TIpHo6GpeTalor craryc
yanoB koMmyraumm ycayr (SSP). IlpuwHumnel noctpoenns cereit CIIC, UC
TOKa3aHbl Ha puc. 4,5,
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CeThb NOABINKHON LBSA3M
BSA HLR HLR
MSC/VLR BS

MSC/VLR
BS N

MexayropogHas (HauuoHaxbHast) ceth OKCNe7

Puc 4.INocrpocHne cetn OKCNe7 CIIC
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SCEP SMP Yanu ynpasnennss HCC

Cetp OKCNe7

Vsen Kowuyraiom
M yemyr

Puc. 5.Turmosoe nocrpoeHNe MHTEIUIEKTYAJILHOM CETH

VY3en ynpasnexus
ycayramu
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Mexay yatamu SCP u SSP mo 3zanpocy npowssomurcs oOMeH [AaHHBIMM, HE
CBA3AHHBIMH ¢ YCTaHOBJCHMEM coeauHeHuit., IlpumepoM nogo6Horoe obMena
sapsorea coobuieHusa CIIC ansi noanepxXH poymuira: odmed Mexay OPM, BPM
HHpopMaurert 06 oGHOBJIEHHH HaHHBIX PeaJIbHOro MecTornosioXeHHus ITA npu ero
nepeABUAKEHHH N T.1.

ObMeH nudopMmaumesi (AannbiMK) Mexay yuiamn SCP u SSP  ocHosbisaercs
Ha TIpHMMEHEHHN NpuKaagHbsix nogcucreM OKC N7 (MAP - GSM, MUP -
NMT450, INAP - UCC), noacucreMsr ynpasieHus tpaHsakumamy (TCAP) u
[IOACUCTEMBI YTIpaBIelUs CHTHANLHBIM coearHeHueM (SCCP).

IIpn  obmeHe paHuwmie Mexay yanamd SCP u SCP  mapuupyrusauus
coobuieHuit no cetn OKC No7 Moxer obecneunBatbest ABYMS criocofamu:

1) Mapuipyrusauusa Ha yposHe noacucrembl MTP (3-#f ypoBeHs) mo anaiu3sy
KOa HCXOAALUEro ITYHKTa CHIHANIMSAUMH M Koaa ityHKra HasHaueHuns (OPC, DPC).
3107 cnocod TNpHMEHAEIcst B CiiyYae NPHHAUIEXHOCTH IYHKTOB CUTHAIM3ALMY
ontoi cetn OKC Ne7.

2) Mapupytdiaigns Ha ypoBHe mofcuctemst SCCP.  [laHHbIE  cnocob
NpuMeHscTCA Npu rnepexone U3 oaHod cetu OKC Ne7 B apyryio (Hanpumep, ¢
HaUHOHAIBHON ceTH Ha MeXAYHapPOAHYI0). MapupyTHsauusa coobueHitli Ha ypoBHe
SCCP npowussoagutcsi nocpeacrsoM obpaborkn mHbopmanuy, cofepxauleitca B
Inobanbom anmenrosanun (GT), ana tpavcimupun GT B Koabl [yHKTOB
curHaamsalin ceti OKC Ne7 ¢ uenbio nanpHeduieii MaplipyTMsaldH Ha YpoBHe
MTP. Jlna ocymiecTBAeHWs MapuipyTHsauvu Ha yposHe SCCP  mHa cemn
CHTHAIM3ALMI  OpPraHM3yIuTCs! celHATbHRIC TPAH3UTHBIE NYHKTHI CHTHAM3alMU
(SPR). IIna coorseTeTBHA ROPMAaM KauygcTBA K YPOBHS OOC/HYNHMBAHUA C  Y4ETOM
QoS 1 GoS napaMerpos MapuIpyTH3aUUs COOOILICHHNA B HALMOHAIBHON CeTH AO/MKHA
ocyiuecTeasTbea Ha yposde MTP.

ITpn MexayuapoaHoM obMeHe, HanpHMep MeXIYHapOAHOM DPOYMMHTeE, UL
kaxnoh ¢encpansioit cetn CITC-450 u CIIC-900 monxspl OvITP OpraHH30BaHBI
MeXAyHapoiaHbie wUN03nl ¢ GyHkumsmn  ofpaborkmn  SCCP  mnst  mepecdera
nadopmaumu GT (B coorBercreul ¢ pex. E.214 MC3O-T) B Koumsl NyHKTOB
CUTHaIM3al¥KM  HauMoHanbHOo# W MexayHapogHo#t ceresi OKC wn s
MapuIpyTUiauuy coobuieHui K cetaM pernoHoB ¢enepanbHbix CIIC Pocoun u x
3apy6exHpiM CIIC. MexnyHapoaHslM "HurmiosaMm” JODKHA TPUCBAUBATHCS NBOMHAS
HyMepaLus:

xon SP B MexayHapoaHoii cetd OKC;

kon SP B cern OKC Ne7 CITC/kox SP B MexayropoxHo¥ cetn OKC Ne7.

DOynKud MEXIyHApOAHLIX "HUII030B" MOryT ObITh BoanoXeHn! Xak Ha MIJIK
TdOTl npy UX rOTOBHOCTH, TaK M Ha TpaH3uTHBIe crannmuy cet OKC Ne7 CIIC.

OcobeHnocts  tHauvoHambHot cetn QOKC  Ne7  Poccum  (puc.  2),
3aK/II0YaIOMIasICs B JIeIeHH Ha Mexuyropoauyio (demepansHyio) cete OKC Ne7 u
persoHanLHble (McCTHble ceTyt B 30He) cerd OKC Ne7 npuBoaur K npobieme
B3ausMopciictBus  Mexay cersimd CIIC n UCC, HaxommumMucs B pasHbIX
MexnyropomHbX  3oHax. C  onHo#  croponbl, cetn CIIC n MCC  npomxHml
obcnyXubarb Tpapux Mecthoil cesgsn (no 70% ot obulero Tpadmxa), ¢ apyro# -
oficeneinTh obMmeH aalinsiMia Mexxy yanamn SCP u SSP B pamxax HauuoHambHoN
CeTH.

Moryt 66T pa3IW4HbIe HANPABICHUSA pelieHMs NpobieMbt:

- mMapuipytisauus Ha ypoBHe SCCP ¢ Bkmiodetitem dyHKuuit mynkra SPR 8

AMTC3, kak B "ULTIO3" MCXKIYTOPOTHOH - 30HOBBIX cerel. [IpH 3TOoM
GoS, QoS mnapamerpsl cetn OKC Ne7 Poccum Gyayr npubmmxarbes K
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HOpPMaM He HallMOHAIBHOIO, a MEXAYHapOAHOIO COCAMHEHWA, YTO
BO3MOXHO OIpaBAaHO Wi ceTell OONBIIHX pa3sMepoB;

- peanusanud JONOJIHUTENbHbLIX TpeGoBanmui Ha o6GopynoBanue CIIC, UCC
B yacTH BKoyeHHs B ABe ceTt OKC No7 MecTHY0 1 MEXIAYTOPOAHYIO;

- coslaHue cneuMalibHOM  TPaH3MTHOM  cetd,  obecrneunsaioilei
"npospavHocTy” B3aumomeicTeus (6e3 yamo SPR) CIIC, MCC pasunix
MEXOYropofHsix 30H. [IpM 3TOM [O/MDXH2 YYUTHIBATHCH ONTHMH3AUMSA
B3auMofeicTeusa ¢ cetamu THOIT;

- JOTONMHHWTSIBHBIA aHAMM3 peaNbHON HeoOXOAWMOCTH pasfieieHHsl ceTH
OKC No¢7 Pocenn Ha MeXIYTOpOIHYIO W PErMOHAIbHBIE CeTH, yYMTBIBAS
NPOTHO3MPYEMYIO AG0OHEHTCKYIO C€MKOCTh Pa3BUTHUS CETH OPUEHTMPOBOYHO
Ha 50 7eT M BO3MOXHOCTH DPEKOHCTDYKLIMM MECTHBIX ceTeit (c
VKpYTTHEHHEM €MKOCTH CTaHUMM - TIYHKTa CHUTHAJIM3ALHH) TIpH
KCIIOJIb30BAaHUK COBpeMeHHOT0 LHdpoBoro o6opynosaHHs.

Kaxgoe 3 nepeyncjieHHbIX HamnpapieHHil TpeGyeT NONOJIHUTEIBHOIO aHaAn3a
M pPacyeToB, YYMTHIBAIOIUX KAaK KA4YeCTBEHHBIE H HANEXHOCTHHIE (PaKTOPhHI
NOCTPOEHMSL CETH, TaK M CTOMMOCTHBIE ITOKA3ATEIH.

3.2. Hosnle dakropul npoektuposanus cereit OKC Ne7

CoBpeMeHHBIE CETH DJIEKTPOCBA3N MOTYT OBITH OXapaKTepH3OBaHBI KakK
GonpumMe pacnpefeneHHbic HWHGOpPMALMOHHBIE CHCTEMBI, YTO OCOOEHHO  APKO
peipaxkeHo B ciayyae CIIC m UCC. Brenapenne CIIC n UCC obycnaenusacercs
LEeNibIM  PSOOM HOBHIX (akTOpoB, KOTOpbie CYIIECTBEHHO OTJIMYAlOTCS  OT
TpaIMLIMNOHHO M3BecTHBIX Wi TGOIl M  TpeOylOT HOBLIX NOAXONOB K aHATHU3Y
dyHKUMOHMpOBaHMA ¥ IpoekTMpoBaHuMa 9THX cerell. K nmanHeIM  dakropam
OTHOCSITCSI CIIEAYIOLIHE.

Mnozo06pazue 68odumeix Hogbix ycaye

Haunsie yerayru (wis MCC ux Moxer 6bITh HeCKOIBKO NECSATKOB)  MOTYT
KOHKYPHpOBaTh [OpYr ¢ APYIOM B HCIIONb3OBAHMM PECYPCOB CETH M NPEeIbAB/ITH
padinyHble TpeGoBaHMA K  KayecTBy obcnyxupaHusa. Oneir  3apyGexXHbIX
HCC/IEIOBAHMIA TIOKA3bIBAET, YTO JaXe HAYAIBHBIL BBOJA HOBLIX YCIMyT (rojsocopas
NoYTa, YCJAYTM I[EPCOHAILHOM CBA3M M JIP.) MOXET IIPUBECTH K MCTOLUCHMIO
PeCYpcoB CeTHM M HeoO6XOMHMMOCTH YeTKOTO OTIPEAC/ICHNUs 1ielieil KOHTPOJIA Teperpy3oK
¢ yyeroM GaKTOpPOB 3aIlIMTBI CETH, BaXHOCTH YCIAYTH, CTOMMOCTH, MHINBHIYAJIBHBIX
s cnyx6 GoS napaMetpos.

Mhnozoo6pazue nocmaswuxoe obopydoearnu

YunrpiBag ¢$akTopsl JEMOHONOMN3ALMHY PHIHKA, Ha CETHM BO3MOXHA ITOCTaBKa
ofopymoBaHusl OT pasHBIX [POU3BOAMTENEH, BRIKOYass Malibie WM CPEjIHNE
TIPEANPHATHUSI, HE MMEIOIMEe JAOCTATOYHOrO onbita paboThl Ha ceTsax cpssn.  [ipn
TakoM TIOJIOXEHMM BO3pacTacT HeoOXOAUMOCTB TECTHpOBaHHsA oOopy/joBaHHsA He
TOJIBKO B 3aBOACKHMX YCJIOBHSIX, HO U TIpOBepKa COBMECTMMOCTH ¢ ofopyaoBaHueMm
JAPYTHX MOCTABLIMKOB, 0COOCHHO B ciyyae NMpoBEPKU ceTeBbiX dyHKUMiL (yIIpaBieHKe
neperpy3kaMy, MapLIpyTH3alHneil, TpaduKoM).
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Mioeoolpasue nocmasuuxkos ycaye cessu

HpobeMpl MOTYT 3aKJIIOYATBCSI B HECOOTBETCTBMM HMHTEPECOB  OIEpaTOPOB
CeTU M NMOCTaBIIMKOB Yciyr. [Ipu npemocraBneHNW B apeHAy y4acTKa CeTH (KaHAMHI,
pecypenl ITyYKOB 3BCHBEB CHIHAIM3alMM) OMNEpPaTopbl CETH M NOCTAaBIUMKY  YCIIYT
AOMKHBI COIJIACOBLIBATD He TOABKO Tipobsembl jJoctynma M TpebyeMoro KadecTBa
NMPEAOCTABNICHIIS YCAYT, HO U HCKITIOYUTH BOIMOXHOCTD TCPErpy3Ku CeTH.

Hepasnomeprocmo nacpysku na cemu

ITo MHeHslo aapybexiinix HccliefoBaTene, ceTH, MOMIEPXUBAIOLIME YCIYTH
nepcontanbroit  cesisy 1 CIIC, smmsmores noTeHUMaNbHBIMM - MCTOYHHKAMH
HepapHoMepuon Harpyski. Vcnosnb3oBaHMe ceTM Bce BPEMsi ¢ MHTEHCHBHOCTEHIO,
xapanrepuolt st YIHH, Moxer paccMaTpuBaTbcsl NOMTH KaK PACTOYHTE/ILCTBO
CCECBLIX pec) PCoB.

Anst Pocenn aHann3 maHHoro poripoca 0coOeHHO BaXeH, TaK KaK CTpaHa
uMeel OOILILYI0 APOTSDKEHHOCTh M CyIecTBYeT pasHecenMe Bpemenu YHH no
pergoHan.

Aemonamuneckoe u pacnpedeneHtoe ynpagaenue nepezpyaKamil

Vnpaenedne pomkHo  obecneunts  peMmapmipyTusaunuioo  tpaduka  no
anbTepHATHBHAIM MapIIPYTaM B C/Iy4ac Ieperpysox.

Certy MOryT TakXe ObITh aJallTHPOBaHbl K MPoleAypaM CaMOBOCCTAHOBJIEHHS C
pekoHbpurypauMed B chmydae TOBPeXNCHWS YIIOB WIM TYYKOB  3BEHBEB.
CaMOBOCCTAHORNEHUE CEeTH MABIACTCA 3afayeit YHpaBlIeHWS CEThIo, B CBOIO OYepeAb
y3nbl CeTH [ODKHbI NPOEKTHPOBATHCA C YYETOM HOMOMHHTE/ILHON HArpyskm ot
peMaplupyTasaunn. Bonpoc ympaBieHMs neperpyskamu O4cHb BaxeH. [IpuMepom
HeIOOLUEHKH  3TOr0  MOIYT  CAYXWTh CAYYaW KpyrnHoMacwtaGHeix — cBoes
dyHx1monuposanus cerit OKC Ne7 CUIA B 1990, 1991 r.r. u3-3a neperpysox.

IToeedenue aonenma

C BBOJIOM HOBBIX YCNYT CBSI3M (TojIocoBas Iouta, ¢akc, oruiata Mo KpeaUTHOH
KapTe M T.J.) MEHACTCA NoBelcHHe aboHeHTa, a UMEHHO OTMeYaeTcs TEHICHIIMA K
COKpalleHHIO BPEMEHH 3aHATHS M POCTY UHTEHCHBHOCTH I[IOTOKOB BBI3OBOB, YTO
TIpHBERET K 3HAUYMTENNILHOMY pPOCTY CUFHalIbHOM HarpyskM, odepeneil coobuieHMii Ha
o6paboTKy, 3anepxkek curHaibHolt nHbopMmauym. i NporHosa Toro, Kak HOBas
TEHACHUMs MNoBeleHHUs aOoHEHTa CKaXeTcfi Ha CeTH, OOJKHBI ObITh IIPOBEHCHBL
HccneloBaHusl ¢ pa3paboTKoil cooTBeTCTBYIOIIMX Moaenci Ttpadyka. B manpHeieM
pe3ynbTaThl ZOJXKHBI ObITH YTOYHEHBI HA OCHOBAHMM M3MEpPEHMI Ha peallbHON CETH.

4. INpobaemnt npoexTHpoBaHuA HauuonaabHol cerd OKC Ne7 Poccuu

M3 u3noxenHoro Bblllle cJieAyeT, YTO B HACTOflllee BpeMS OXHUM M3
KmoueBbiXx BotipocoB padputist cett OKC Ne7 PO sienstercs paspaboTka METOZNKM
€¢ NPoCK IMpuBatiisl H COOIBE[CTBYIOIMX HHCTPYMEHTATBHEIX MPOTPAMMHBIX CPEICTB.
OcHoBHBIMH NpoGIeMaMu, PeUIacMbIMH IIPU IIPOEKTHPOBAHHH, SIBIAIOTCS:

1) Paspaborka 1 Bri6op 6a30BoH CTPYKTYpHI CETH.

2) Paspaborka cOalaHCMPOBAaHHOTO, AUMKIAYECKOro UlaHa MapLIPYTH3allH

CHTHaJIbHBIX coOBINeHHH.
3) ObecrieyeHne HaleXHOCTH M pobacTHOCTH (XKM3HECTIOCOOHOCTH) CeTH.
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4) O6ecneyenue BolMoNHeHUs HopMaTUBHBIX GOS u QOS mnapametpos.

S) PenreHye BONPOCOB 3alIUTEI OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA B CETh.
6) IIpoexTHpoBaHME LLTIO30B MEXIY CETAMH pAa3THYHBIX THIOB.

7) PaspaGoTka ajiropUTMOB W METOJOB YIpaBieHUs NEePerpy3KaMy B CETH.
8) Pa3paborka njiaHa HyMepalyH CETH.

9) OnTMMH3alMa CETH 10 CTOMMOCTHBIM, HaJeXHOCTHHIM M KauyecTBCHHBIM
MOKA3aTe/IAM.

[MepeuncrneHHbIe BOMPOCH HeNib3A PCLUaTh IKICKTHBHO, T.€. AOIKHA OBITH
CO3IaHA MHTerpaibHas Metoguka npoextnposaHns cety OKC Ne7 Bcex ypobHeii.
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ATC
AMTC
ATCHD
ANMTCD
I'Tc
Hcc
MCS
OKC
0CH
oi1cC

CIIC
CTC
TeOon
YAK
VYBC
YBC3
HCucC
HCY
YHH

CnMcoK RCIOMB3YeMBIX COKpalleHni

- aBTOMaTtyueckas tenedOHHAsK CTaHLMA

- aBTOMaTH4ecKass MEXAYTOPORHasd CTaHLIUA

- abloMaindeckas TeaedoHHas CTaHUKUA 3NCKTPOHHAas
- aBTOMATHYECK4sA MEXIYTOPOAHASA CTAHIHS NCKTPOHHAN
- TopoacKas Te/icedioHHAA crannusl
HHTeNTeKTyaJIbHasA CETh CBA3H

MEXAYHAPO/HBI COK3 BNCKTPOCBSI3U
obuIeKaHANMBHASt CUTHATA3ALUS

OKOHC{Hasl C1aiiNA 37eKTPOHHAas
OKOHYHO-TPaH3yIHast CTAaHLIMsL

fiporpaMMHoe ofecrieyeHue

CETh MOABHXHOMN CBA3U

- cenbcKas TenedoHHass CTaHUMs

- TeaedoHHAd ceTh O6LIEro NONb3OBaHMs

- Y3eJi aBTOMaTH4eCKON KOMMYTaLNH

- Y3en BXOASIMX COOBIIEHUH

~ y3eJ BXOAALIMX COOGMIEHMI 31eKTPOHHEIH

- uudpoBast ceTb ¢ UHTErpauuels ciyx6

- HEHTpalbHas CTAaHUMS 3JIeKTPOHHas

- yac HauboJibuleil HarpyskKu

1

ITHTY  “WudopMcenss” [IAHAPYET BHINYCK HAIMOHANBHRIX Ccrieuugyxammi
cucteMun caraanssaumy OKC Ne7 min cern cszu Poceniickoii Penepanau.
Tipeanonaraemuii o0bem noxymenrauns - 1000 crpanpu.

3a cnpaBkamu npochba obpamarsca no agpecy:
105275, Mocksa, ya. Yrkuua, 44, HO-2.
reaedon: (095)-273 37 80


http://files.stroyinf.ru/Index2/1/4294813/4294813039.htm

