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1. Haznauenne cucremn OKC No7

Cucrema obuiekaHanbpHON curHamusauuH OKC Ne7 mnpencrasmsieT cobof
CTAaHHAPTH3IOBAHHYIXD HAa  MCXKIYHApPOAHOM  YpoOBHE  ODLICHIEJIEBYIO  CHCTEMY
CHIHAJIM3alliy, HpeudHasHAUCHHYK) IS8 ocyilecTwiciind 0o0MeHa  CHUTHAILHOM
HHpoOpPMauuen B 1MPPOBBIX CETSIX CLA3M C HUGIPOBBIMH 1IP0I PAMMHO-YIIPABJIAEMBIMY
cranumsaMd. CHereMa onTumMu3vpoBaHa i paGorel 110 LHMMPOBBIM KaHalaM Co
CKOpocThi0 64 KOWT/C ¥ 1O03BOMAET OCYIIECTBINATH YIIPABACHUE YCTaHOBJIEHHEM
COCAMHCHYS, a TakKxe nepedayy MHOOpMalMM TEXODCAYXKMBAHUS W IKCIUyaTaLHM.
OHa MoxXeT TakXe ObiTh HCHONB30BAaHA KaK HaAekHad TPAHCIIOPTHAs CHCTeMa IJA
nepegayy Apyrux BHAOB MHPOpMaUHMH MEXIY CTAaHUMAMM H CIIELUHaNH3UPOBAHHBIMA
HeHTpaMM B celsix TenekoMMyuuxatm. Cucrema OKC Ne7 npuMeHsieTcs Ha
MEXIYHAPOAHOH U HAUMNOHAJIBHBIX CeTSIX M B3aUMOAECHUCTBYET ¢ APYrUMHU CHCTEMAMU
curHanu3auyy. CucreMa npuMelsierca s obcnmyxunsaHvsa coegunHennn T¢OII,
pkmouad L{CHUC, Ha cersiX noaBUXKHOW CBA3M, JUid uUeel TeXdKcIUlyaTauuy ¥
TeXOOCTVKUBAHMA CETEH; OCYLUSCTRISIET B3aMMOAEHCTBHE ¢ CETeBbIMM 0a3aMH
JaHHBIX MU y3/1aMM CHCTEM YIIpapICeHHS CETAMM SJICKTPOCBS3H;, HANMW4YNE CHUCTEMbI
CUTHAIN3ALIUHN Ne7 SIRIISICTCSH o0s13aTeNbHBIM YCIIOBUEM peanu3alin
HHTEJUICKTYAJIbHOH CETH CBsI3H. TakMM o0pa3oM MOXKHO cKa3arh, YTO CcHcCTeMa
cntHamsanuin OKC Ne7 sBasierca  XJI10¥eBBIM  3JIEMEHTOM  TIOCTPOCHMSI
COBPEMEHHBIX CETEH 3peKTPOCBA3N.

CliC ACC

Cerr OKCNe7

T$OTI LHCUC

Puc. 1 Baaumopueiicteue Hudposerx cereii no OKC Ne7

[TpenctaBnenue cetn OKC Ne7 xak eIMHOro TpaHCHOPTHOrO MeXaHW3Ma A
ofecnieueHHUA B3aUMOOEHCTBA BeexX THIIOB 1INGPOBLIX ceTel IoKa3aHO Ha puc.l.



2. Ilpununnsi nocrpoenus B sreapenns cetsn OKC Neo7
2.1. PexoMeunayemeie cTpaTrerun Baeapenus cucremMbol OKC Ne7

[lpy nmraHMpOBaHUMHM CceTH 1eJieco000pa3HO PYKOBOACTBOBATHCSH OAHOH M3
pekoMeHIoBaHHbIX MC3-T crpareruil. 3to oo BHeapeHnne OKC Ne7 cBepxy, T.e.
c Oosee BBICOKOIO HEPApXUYECKOIO YPOBHSA, /MO0 CHHU3Y, T.6. ¢ HMXHEro YpOBHS,
TpeTbst cTparervsl - opraHusallg TakK Has3biBaeMbIX “OCTpOBOB” - JoIrryckaer 6olee
fiparMaTH4decKni ryTh K peann3auuu OKC Ne7.

Crtparerus “cBepxy BHU3”

Peannzaiumsa cucreMst OKC Ne7 B gaHHOM ciyyae BHadajle OCYIHECTBIISCTCS
Ha BbICILIEM YpPOBHE CETH. 3DTO YPOBEHb MEXAYrOPOAHBIX CTAaHUMH M V3/I0B
(OKOHEYHBIX N TPaH3NTHBIX),

HanpHeiimags wuHTerpaldss cucteMbl OKC Ne7 noMner BHM3 IO CeTeBOM
HEpapXMU K PernoHaJbHBIM TPAH3UTHBIM CTAHLUMAM W O MECTHBIX CTAaHUMH, B
3aBUCUMOCTH OT CKOPOCTH LIMGPOBU3ALIMM NEPBHYHON CETU M CKOPOCTH BHEAPEHHS
HOBBIX T¢XHOJOIMN Ha MECTHBIX ceTsIX.

IIpeuMyniecTBOM cCTpaTermm “cBepXy BHH3” ABIAeTCS NOCTPoecHHMEe 6a30BOM
I1aT@OpMBbI, T.€. BEPXHEr0 TPAH3UTHOrO YPOBHS, U JaTbHEHILErO pacilinpeHnd
CETU M BHEAPCHUSA NEPCIEKTUBHLIX YCAYr. PerHoOHaNIbHBIE CETM MOTYT BKJIIOYATHCS B
pa3Hoe BpeMs Mo Mepe FOTOBHOCTH.

Crparerus “cHM3y BBEpX”

Peannzaupmst cetd HaYMHacTCS ¢ HHUXHEro ypoBHS, T.6. ¢ MECTHBIX CeTeH.
peuMmyiuecTBa 3TOH cTparerid cocToAT B TOM, dYTO BHeaApeHUe cucteMbl OKC
Ne7 BO MHOIMX perMoHax CeTH INpOMCXOAUT OAHOBPEMEHHO M HE3aBMCHMO APYT OT
Apyra, HO CeTb OrpaHMUMBACETCS MpclcnaMM pernoHa (MECTHOM, BHYTPH30OHOBOH
ceTaMH TOOII, ceramMu wpuauyeckKnx ¥ GU3NUYEecKUX Jull). B gJaHHOM cnyyac He
00s13aTeibHA XOOpAHHALMsI padOT ¢ NpoeKTaMH BEPXHHUX YPOBHCH CETCH.

Crtparerusi oCTpoBOB

[IpyuMeHeHre paHHOWl  cTparerMHd BO3MOXHO B TOM  CcjIyyae, €CliM
undpopuspoBaHa TONbKO 4Yacth cetu. llpuMepamMu npuMcHeHHs 3TOH CTpaTeTrHH
MOTYT CJIYXXHTh:

- [OSBJIEHUE [IMQPPOBU3UPOBAHHLIX PaillOHOB B YCJIOBHSIX IipeoOnanaronieit

aHa/IOTOBOH CETH,;

- HeOOXOAMMOCTh BHEIpPeHMs HOBBIX NMepcneKTHBHBIX ycayr Ha 6a3ze [HCHUC,

NCC, CIIC.

B cnoxuBlINXCA YCIOBMSAX pa3BHTHA ceTH cBasn PoccHn yxke ceifyac
YaCTHYHO peayiM3yeTcs CcTpaTeruss OCTPOBOB (HamprUMep, BBOA B 3KCIVIyaTalMIO
koMbHHupoBanHo!t ATC cucemst EWSD ¢dupmbt SIEMENS ¢ ¢pynkumsamn HCUC B
Mockae, wHbposusauua cetd IlepMmckoro, Cypryrckoro M HENOro psaa APYTHUX
PErHOHOB, co3laHMe ceTeil moapuxHoit ceasn). OnHako X 2000 rony nmanmpyercs
NOYTH nojHasg LHQpOBH3ALINA MEeXKIYTropogHO# ceTH (BBOA Topsiaka G0 LHUGPOBLIX
AMTC, ycranoska uudpopsix YAK, opraHuszauist LHQPOBBIX TPaKTOB Mepefayy
Mexay HuMK). Takasg curyaumst TpebyeT MaKCHMaJbHO BO3MOXHOW XKOOpIMHALMH
paboT 1o NOCTPOEHUIO MHOTOYPOBHEBOH CETH.
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Cyuwectsyomiass KoHuenuusa BHenpenusi OKC  Ne7  npemycmarpusaer
OCYIIECTBIIEHHUE CEeaYIOIIUX MEPOITPUATHH:

1)
2)

3)

4)

3)
6)

pa3paboTKa HaUMOHANBHBIX Bepcui cneundukaimii noacucrem MTP,

SCCP, ISUP, TCAFP ¢ ucnons3obannem pekoMeHnauuit ETSI 1 MC3-T;

pazpaborka reHcxeMbl ceth OKC Ne7 Poceum, BXmodas Bonpoch

HyMepalnuH IIYHKTOB CHTHa/IHM3allMH, pacdeTa CUrHaJIbHON Harpysku [0

3BCHBAM, pasMCLICHHA NYHKTOB curdamaauuu (STP, SPR);

BHeApeHNE LMOPOBBIX YI/IOB M CTaHUUH ¢ peanH3aliMeill pa3paboTaHHBIX

crieuudnkauuil noacucreM OKC Ne7;

pa3paboTKa HAIMOHAIbHBIX cneudukanud s uUudpoBod CHCTEMBI

aboHeHTCKoro noctynia DSS1, a Ttakxe cuneundukauuif TrpUKIaTHbIX

NOACHUCTEM 11 CUCTEM TOABUXHOHW cBfA3KM (Juis craHaapra GSM - MAP,

anst cragapra NMT - MUP, HUP), ana uHTennekryanbHON ceTH CBA3U -

INAP, mis TtexskcrulyaTauun M TexobcnyxuBaHmn ceteii - OMAP;

paspaborka crneundukKauui B3aumoacHcteuss ISUP ¢  npukiagHbIMu

NoacCUCTEMaMHu,

OpraHU3auMsA OILITHOH 30HLI Wid orpabdoTkn cneundukaumii OKC Ne7;

obecne'ieHNe  onpeneieHHOM  9TAaNHOCTH  HapaulBaHMsi Ha  CETH

TexHHyeckrx cpeacts OKC Ne7, a UMeHHO:

- OCHallleHNe B NEPBYIO ouepelb Y3708 ¥ CTAaHLMI MeXAYyTOpOAHON ceTH B
pervoHax ¢ Hanbonbiied KoHUeHTpaimen aboHeHTo CHC u LUCHUC,

- nocrenenHoe BHeapeHune LICHUC Ha MeCTHBIX ceTax,

- BHeapeHHe peruoHoB CI1C denepanbHbIX cTaHIApTOB;

- opraHuzanust myHkrToB nepenpueMa SCCP (SPR).

7) ocHaueHre ueHTpoB I1O n reHepauyy HOBBIX yeayr B Pocenmy;
8) ofopynoBaHne KOOPAWMHAUMOHHOIO LIEHTPA BHEAPECHUA HOBLIX YCAYT

(HaluMOHAIBHOrO LieHTpa ynpaB/icHHA ).



2.2 Hpunnune! nocrpoenna cetu OKC Ne7 Pocenn
2.2.1 Haunuonansusle Bepcan noacucreM OKC Ne7

2.2.1.1. B OcHoBHBIX nonoxenusx no crpykrype cety OKC Ne7 Poccuiickoi
Pepepauiy 3a/loXKeH NMPUHUNA HMEPAPXHYECKOrO MOCTPOCHMS CHUTHAILHOM CETH OT
HallHOHA/IBHOTO Q0 PerdHoHaJbHOIO YUOBHEH CO 3HAYCHMAMHU CETCBOIro HHAUKATOpa
10 u 11 cooTBeTCTBEHHO (pHcC. 2). daHHas cTpyKTypa omnpeleneHa Ha JOATOCPOYYIO
NEpPCNeKTUBY pa3BUTHA HaunoHalbHOM ceTh OKC Ne7 Poccuiickoit Denepanmm.
Co3znaBacMasa HanMoHanabHast cetb OKC N7 momxHa OCHOBBIBATBCHI TOJIBKO Ha
MCITOAb30BaHUH UHQPOBLIX KaHAIOB €O CKOPOCTLIO Iepenaun 64 x6ur/c M
COOTBETCTBOBATb YTBEPXKAEHHBIM HALIMOHAJIBHBIM cneundukauusam noacucreM OKC
Ne7. Ona noacuctreM MTP, SCCP, TCAP ocHoBanueM SBJIAIOTCS peKoOMeHAalNU

MC3-T 1992 r. (benass xuura), ana noacucremnr ISUP - pexomeHmaiina Q.767
1992 r., a Takxe Q.763, Q.764 1988 r.

2.2.1.2. Ins obecrieyeHNsT B3aMMOAECHCTBHS C JEMCTBYIOLIMMU Ha cetn Poccum
CHCTEMAMH CHTHUIM3aUHH M NOAACPAXKM CYIHCCTBYIOIIHX aJITOPUTMOB YCTaHORJIEHHA
COCANHEHNH, BKJI04asd IOMYaBTOMATUYECKYIO CBSI3b, B HAUVOHAJIBLHYIQ BEpPCHIO
noacucteMsl nonb3oBarenss ISDN - ISUP BHeceHBl cneaywlnye yroyHEHHA,
COOTBETCTBYIOLUHE HALIMOHATBHBIM OCOOCHHOCTSM:

1. Ilepeuerns coobwenut donoanen coobuenuem “Buizoe” (RNG), nepedasaemsim 6
cocmognuil omoos co CIMOPOHB Gb3NBAEM020 AOOHENMA U UHPOPMUDYIOUUM O
Haxanre/KoHUe NOCHLIKU ROBMOPHOZ0 6bi306d.

2. B coobwenue CPG (Call Progress) enecen Oonosnumensuwiii napamemp
“Unduxkamop npuvunst”, codepxcawiui ungopmayuro o 3animocmu abonernma B.
Jonoanenue ew3eaHo mem, umo Ha cywecmsyrouweu cemu Poccuu
JdAUMEABHOCb YCIMAHOGACHUA COEOUHEHUA MOXMCem npeavtiuans KOHMPOLGHYo
gbidepicky, onpedeasemyio 3tavenuem matmepa T11 ISUP u neobxodumocmeio
obecnevenua NOOKAIOMEHU MexCaY20pOo0HOL  meaeonucmku K abonenmy,
3QHAMOMY MeECMHBIM coedurenuem. Taxoce esedeno coobuenue CPG das
HoO0epXHCK I 83aUMOPACYemos U pa3éumoixX QyHKyUL mapuguxayuu.

3. Bgedeno donoanumenvroe coolwenue CCL, npednasnavennoe 0as peaauzayuu
npouedyp 08ycmoponneeo ombos npu 63aumMooeucmeull ¢ CYWecmeyruumu
cucCmemMamil CUSHAAU3QUUU Ha YpoeHe MeCmHOU cemu 04 udenmu@uxauuu
3A0HAMEPEHHO20 8bi306a nocie omboa ew3biearouiezo abornerma.

4. Honoanenvt nepeunut kameeopuil aboHeHMCKUX YCMAHOB0K U KamMe2opuu eu306d,
cyiuecmeyrouylix Ha cemu Poccuu.

5. PaspaBomann  pexomeHOAuuit HA NpoXAIOMenue U paszoenenue paseo060pHbIX
mpaKmoe u nepedauy aKYCMuMeCKux CUSHAA06, YHUMBEAIoule pealbHOCHb
cywecmeyoueli mexcoyeopodnou cemu TGO, a umenno: ocywecmenenue
nepedaxu axycmumeckux cucraros om ucxoosweu AMTC npu npueme auneiinsix
cucnaroe (coobwenui ISUP OKC) u Odanvheuwuu nepexod Ha pexwcum,
pexomendyemsiii MCI-T, ¢ nepedaeli aKycmu4eckux CUeHaa0e om exoosuieli
oxoneunoti ATCH.
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2.2.1.3.1lpuHarsl  cneayiomnie ¢opMaThl KOOOB ITYHKTOB CHTHAJIK3ALIMM,
pa3Mep KOTOpPBIX B COOTBETCTBUM ¢ peKoMeHAauMssMd MC3D-T cocraBmser 14 6ur:

a) 1 dpenepanbHod (MEXAYTOPOAHOM) CETH

Kon curnanpHoil 30HHBI Koa nyHKTa B 30HE

8 OuT 6 6uT
- - -

0) 111 perHoOHaJIbHBIX ceTel (ceTei orepaTopoB):

Koo croTbicsfyHOro paioHa Ko nyHKTa CUTHaNM3alun |
U MCCTHOH CCTH B palioHe, CEeTH
— - e e - @ |
7 ouT 7 6uT
- — - >

TaknM oOpa3zoM, B deaepanbHo (MEXIYropoAHOM) ceTH MoOXeT ObITh
opraHn3oBaHo 10 256 curHanbHbIX 30H (0-255) no 64 nyHKTa CHrHaIu3allud B
Kaxaoil 3oHe (0-63). Ha tepputopnm Kaxiaon MeXAyropoigHo¥l 30HbBI MOXET OBITh
opraHn3oBaHo jno 128 (0-127) mectHbix ceTet OKC Neo7, KaxXnas 3 KOTOPbIX MOXET
BKJIIO4YaTh 10 128 ITYHKTOB CHrHaJIN3aliMM.

LinozoM Mexny permoHanbHbBIMM (MeCTHBIMM, 30HOBBIMHM) ceTsiMu OKC n
dbenepanbHoil (MexayropogHoHl) cetbio 30HBI ABBIeTcs AMTCO 30HbI. [Ipn stoMm
AMTCO npucsanpacTcs gpoiiHasg HymepallMa NMYHKTa CUTHAJIA3allUH.

HyMepaunss SP B deaepanbHoH cett (NI=10)
HyMepauuss SP B MecTHoit cett (NI=11).

2.2.2. Mexnyropoanas cets OKC Neo7

MexayropogHasi cetb OKC Ne7 P® mnpencraBnsier coboit coBokyniHocth SP
(AMTC), BzapMoAeiCTBYIOHINX 4Yepe3 IIOJHOCBS3HYIO OIHOYPOBHEBYKW ceTb STP
(YAK wmwinw OTC). Kaxawpt SP onmpaercs Ha 2-3 STP, uyro obecneuyuBaer
HAlEXHOCTh CeTHM M BBIMMOJHEHHE HOPM Ha KOJIMYECTBO TPaH3WTOB (Maplupyr He
no/oxkeH coaepxath 6osiee aByx STP). OoneanHernne SP B xinacrepsl LienecoofpasHo
[IPOBOANTL B COOTBETCTBUM ¢ pa3paboTaHHBIMM paHee TPMHUMNAMM JeJeHUS Ha
TeppHTOpHUANibHBIE 30HBI (8 30H, no koauuectBy YAK (OTC).

[Ipn pazsutun ceti OKC Ne7 Ha mMexayropodHoil cetH Poccuiickoi
Denepalli AOMyCKaeTcsl HCIIOAB30BaHHUE KAaK CBA3aHHOrO, TaK M KBa3UCBSI3aHHOIO
peXHMOB Tmepenauyd. I1pu gocratoyHoit Harpy3ke Mexay AMTCD, B ToM uuncne u B

cjydyae IpuHamieXHocth SP K pasiMyHBIM - KJacTepaM, MeXOy HHUMHM MOryT
OpI AHU30BBIBATbCA IIPSAMbIE NYYKH 3BEHbEB CUrHajM3auvui. B sroM cnyyae oHM

6GvaAyT MCIONb30BAThCA Kak TMpsAMbie MNyTH, a Mapuyrel yeped STP xax
aJIbTEpHATHBHBIE.



Metoael rnocrpoeHust MexayropoaHon cetu OKC Ne7, paipabarbiBaempie ¢
1983 r. cneuunanucramu LlenrtpansHoro HWWM Csazu, Tunpoceasu u Hayuyno-
TexHuueckoro llextpa TenexoMmyHukamuin Poccuiickoro Yumsepcurera pyxOni
Haponos, onpeacasior HAAEXHYIO CTPYKTYPY (pHc. 3).
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BaxHbIM KpHTepHeM nocTtpoeHust HauuoHanbHOM cetm OKC No7 sasngercs
BbINTOJIHEHHE HOPM KauyecTBa M ypoBHs1 obcnyxnBaHua (QoS u GoS napameTpsl, pek.
MCO-T E.721, E.723). Hanpumep, crpykrypa cetm OKC Ne7 nosxHa y4dMTHIBATH
HaJIWUHEe CICAYIONETro KOJMHMYECTBA NTYHKTOB KOMMYTAUM# B cCOeAUHEHUM.

el

I i THn cBa3 B
Yucno MyHKTOB KOMMYTalMH MECTHass | MeXAyropoiHas ’ MeXIyHapoAHast
no HopmaM MCDHO-T n=4 n=7 n=10

Ha cetm Poccn QoS u GoS napamerpsi MOIYyT OTJIMYAThCS OT
pekoMeHmoBaHHLIX MC3O-T U nokHbl OBITH MpoOBedeHBI AONHOJIHNUTENIbHBIC PaboThL
(10 oOnpeaesjieHHO 3HadYeHUN [IapaMeTpoOB, MAONYCTHMBIX Ha cetn OKC N7
Poccuiickoit Pegepaliii ¢ y4eTOM IMapaMeTpPoB YKE CYLUECTBYIOLICH CETH.

[Tpn mnocrpoeHun ceth OKC Ne7 BaxXHBIM TakXe SBIISIETCS BOMNPOC
11e1ecoo0pa3HOCTH  OpraHM3alM Ha HAUUOHAJILHOM YPOBHE CETH TPaH3WUTHBIX
NMYHKTOB CHTHaM3auuM ¢ GyHKIMed 00paboTk¥ coofmEeHBNH TOACUCTEMBI
VIIpaBJieHHUs! CHTHalILHBIM coeanHeHUeM (yansl SPR) mis obGecrieyeHns oOMeHa
CUrHaJIbHOU UHopMauuerd MeXOY UHTC/UICKTYATbBHBIMH WIHM NMOABHUXHBIMHU CETAMMU,
HAaXONSIUIMMHUCSA B pa3HbIX MEXIYTOpPOLHLIX 30HaX. Bomnpoc opranmsaiium cerei,
HCIIO/IL3YIOIIUX V1A nepeiadyr coollIeHUH nojib3oBartens nogcucreMy SCCP nomxeH
OLITH TIpeAMETOM OTHeNbHON paboThl M pelleH Ha ocHoBe pacueToB cett OKC No7 ¢
yyeToM YNIOMSHYTHIX Bhllie peKoMeHaauui MC3-T mo QoS m GoS mapaMeTpaMm u
pekoMeHganu Q 709, 3aparoumieii HOpMBI Ha KOJIMYECTBO TPAH3UTHBLIX TIYHKTOB B
CUTHAJILHOM coedMHeHUH. KpoMe Toro, JoKHbI ObITh YYTeHbl HOBBIE PeKOMEHIAlUN
st UCC.

2.2.3. Crpyxrypa ceTn OKC Ne7 nns 30HOBBIX M MECTHBIX CeTei

2.2.3.1. Cemu OKC Ne7 na 20podckux meaehonnvix cemsax
B HacTtosiuice BpeMs IIPUHSATA CACAYIOLHAsI CTpaTervsi BHEAPECHHs 3/ICKTPOHHBIX
ATC (ATCHB) na I'TC:

-~ ATCDY BHeapsiercsi METOOOM HAIOXEHHOU CETH;

- Ha [ITC 6e3 y3noobpaszopaHnsd ATCH BHedpawTcs KaK OTACIbHBIC
CTaHLIUM; CBSI3h € cyluecTBYIOIUMMN ATC MoXeT OCYIIECTBIITBCH depes
oTaenbHble ATCD, BBIMOIHAIONIME pONb LUIIO30B;

- Ha [ITC c¢ y3noo6pazoBaHMEM OpPraHMU3YIOTCH OTAC/IbHBIE LIUQPOBbIC
yanioBble paiioHbl, KpatrHble 100-ThICAYHOA €MKOCTH, ISl KOTOPBIX
BbLOEJIAXOTCA MHAeKChl b uau ab 3 HOMEpHON eMKOCTH 30HbI.

B oTaoesibHBIX Yy3JIOBBIX palioHaX OPraHM3YIOTCSl 3JIeXTpoHHEIE yanel (YBC3H),

npeAHa3HaYeHHbIE, TJIAaBHBIM 00pa3oM, I cBA3U ¢ cyluecTByrowiiMmn ATC n YBC.

[Ipn opranuzauun cetm OKC Ne7 Ha [TC HeobxommMo uMers B BHAY

ceayloulee:

- cyuwiectsywoue ATC BHYTpPHM OTACIIBHOrO Y3/IOBOIo palOHa CBSI3blBAIOTCA
Mexay cobor NPPOBLIMH TIEPBUYHBIMYA TpaKTaMH HalpsMYIO,

- undpossie ATC pasHbIXx y3710BbIX pailoOHOB CBSI3BIBAIOTCSI MeXIy COOOH WIH
HanpsaMylo, WiH dYepesd YBC3; Bpibop cnocoba cBsI3M 3aBHCHT KaK OT
eMkocTH Indposoit ['TC, Tak n ot emkoctH ATC. Ha Hekoropeix I'TC npwu
manioili eMkoct ATC3H (mo 20 Thic. HOMEPOB) BO3MOXHA TAKXE CBA3b H
yepes y3en MCXOMALNX coobleHHH.
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[Ipu nocrpoeHnn cetm OKC Ne7 Ha I'TC cnepyer MMeTh BBHAY, 4YTO CeTh
OKC Ne7 nmormkHa ObITh B OCHOBHOM CBSI3aHHOJ; KBasMCBSI3aHHBIA cnoco® nonxex
ObITh npemHasHayeH i paboThl B aBapuilHOM CHTyallMM WIHA HpH [NeperpysKax,
[MOTOMY BCErAa AOJDKHBI MpeNyCMaTpUBAThCS alIbTCPHATUBHbBIE MapLIPYTHI.

Ha ITC 6e3 y3noobpa3oBaHNAd CBSI3b MeEXIOY TMYHKTAMM CHIHANIWU3alINHK
OCYWIECTBAAETCS 110 NPHHLMIY "Kaxabld ¢ KaxaeIM'. Ha Hexkoropsie ATC moryr
ObITb BO3NMOXEHBl (PYHKUMM TPAH3UTHBIX ITYHKTOB CHTHAIM3aUUMU Wit obecnedeHUs
aJIbTEPHATUBHBIX MapLIPYTOB.

Ha I'TC ¢ y3noobpazopaHneM BHYTPH Y10BOTO pailioHa Mexay ATC3
IOJDKHB! OBITH OpraHM30BaHbl TIPsSIMbIC 3BeHbsSI CUTrHanu3auun. TlpsaMeie 3seHbss OKC
No7 Moryr OwiThb opraHnaoBaHbl U Mexay ATC3 pa3HbIX y3/10BBIX paifoHOB NpH
HAJIMYMM AocTaTouHOM Harpy3ku. Ha yanoBbie cTaHUMM JOIKHBI ObITH BOVIOXEHHbI
GYHKLIMM TPaH3UTHBIX Y3JI0B KOMMYTAlIMK, BBINIONHAIOILHKE ciaeaylouiie GyHKLHH:

- obOecriedeHHie CBSI3M B HOpMaNbHOHM cHTyauuu Mexay ATC3  pasHbIx

Y31OBBIX paHOHOB B clyyae Majioi HaIrpy3KH,

- obecrieyeHHNe CBA3M B aBapHMHOH CHTYaUUH.

2.2.3.2. Cemu OKC No7 na ceavckux meaeporHbIX cemax

Cennsckue rTenieoHHble ceTH Poccuiickoit Papauun crpositca no palvanbHOH
cxeMe. B ocnHoBHoM npn npuMeHeHHHn ATCHY nHa CTC poixkHa 1pUMEHSITHCS
AByx3BeHHast cTpykrypa LUCS-0CHO wim HHCD-xoHUSHTpaTOphl, WIN TpeX3BEeHHAas
crpykrypa LIC3-0OC3O-xoHueHTpatop. O6ecnedyeHre HAOeXHOCTH TNPOU3BOANTCS
nybrmmposanueM 3BeHbeB OKC. Ha yuyacrkax LICH-OCD ponxen npuMeHATLCS
ctelk V.3 (PRA ISDN c¢ cucremoit curHammsauuu EDSS1) win V.5.1./V.5.2. B
3aBUCHUMOCTH OT XapakTepa oOciayxmsBaeMmoro tpadpuka. CpBsizb € KOHLIEHTpaTopamMy
JOJDKHA IpOH3BOOATHCH € HCNOJIb30BaHHEM HHTepdeiica V.5.1./V.5.2. B 3aBHCHUMOCTH
OT YMcia oOCIyxXmnBacMbIX HHPOPMAIIMOHHBIX KaHaJIOB.

3. Buenpenne cospeMeBHBLIX YCAYT JEKTPOCBA3H

3.1. Ocobennoctn nocrpoenun cereit OKC Ne7 Poccumiickoii Denepauun B
uuTepecax CIIC n NCC

Buenpenue deacpanvHbix CIIC, HMC obycnasnmpaer BKIIIOYEHHME B CETH CBSI3H
HOBBIX NOMOJHUTENAbHBIX 3eMeHTOB. g UCC naHHBIMH 3j1eMEHTaAM¥ SIBJISTIOTCA.
yansl KoMMmyTauuu yeayr (SSP); yanet ynpamnenus UCC (SCEP, SMP). B CIIC
aHaioroM yaios SCP (Bxioyalommx cnelann3npoBaHHbie 6a3bl aHHBIX) SABNIIOTCA
pErucTpel. MecToHaxoXJeHMs1 (onopHele U Bu3nTHhie - OPM, BPM), perncrph
ayreHTHdUMKaUUK, perHcTpyl niaeHTudukauun  obopynosaHusa IIC.  LleHtps
KOMMYyTAIIUN JONONHAOTCA QYHKUMAMM KOMMYTALMM YCIAYr KM IIpHOOPETAIOT CTATYC
yvanoB kommyraumu yoryr (SSP). TIlppHuunem noctpoednmss cereif CIIC, HC
NMOKa3aHBl Ha pUC. 4, 5.
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Mexay yanamMu SCP u SSP no alanpocy npousBoaurcs oO6MeH AAHHBIMY, HE
CBA3AHMbIMH ¢ YyCTaHOBJAeHMEM coecauHeHMHA, llpumepoM noxobHoro obmeda
apsitorea coobdbuienus CI1C ansi noanepxxu poymunra: oomedH Mexay OPM, BPM
HHpopMaliuenn o006 oOHORIIEHHHM NaHHBIX peajibHOro MecroroyioxeHus I1A npu ero
NEPEABMAKEHHH H T. .

OOMen sudopmalmest (DannbiMp) Mexay yanamun SCP u SSP  ocHoBbiBaercs
Ha npuMeHeHn npukinaansix noacucreM OKC N7 (MAP - GSM, MUP -
NMT450, INAP - UCC), noacucreMnr ynpaenendus tpaHaakiuaMmu (TCAP) u
NOACKCTEMbI YTIpaBielius cHrHanbHBIM coenHeHueM (SCCP).

Ilpn obmeHe paHuoie Mexay yanamd SCP u SCP  mapiupyrusanus
coobrueHn no cetn OKC No7 mMoxer obecnednBathbesl IBYMSA criocobaMu:

1) Mapuipyrusanusa na yposHe noacucreMbl MTP (3-#f ypoBeHs) mo ananuay
KOoJa HCXONAINEro MYHKTa CHIHANMSALMM M KoZa ityHxTa HasHauyeHus (OPC, DPC).
D10T ¢nocod NpUMEeHsALIcst B C/ydyae NPHHAINEXKHOCTH IIYHKTOB CUrHAIM3AlMK
ontou cetn OKC Nu7.

2) Mapumipyrusaiinss Ha ypoBHe nofcuctemMbl SCCP.  JlauHbIfl  c1ocob
NpUMEHsicTCa Npu rlepexoie U3 oaHod cetm OKC Ne7 B apyryio (Hampumep, ¢
HAaUHOHAJIBHOW ceTH Ha MeXAYHaPoJHyi0). MapupyTH3aums coobulcHii Ha ypoBHe
SCCP npoussoaurcst nocpedcrsoM obpaboTrku HHopManmy, cofepxauleiica B
Inobanviior manmenosanun (GT), ana tpavcensuuu GT B Koabl TNYHKTOB
curHanmdalnn certn OKC Ne7 ¢ udenbio panpHeiliedi MaplpyTH3alMH Ha YPOBHE
MTP. s ocyniecTieHnd  Mapulpyrasdaumu na ypoBHe SCCP Ha CeTH
CUTHAMM3ALMH  OpPraHM3yloTCs CHEUUUIBHBIC TPAH3UTHBIE NIYHKTHI CUTHAIM3aAUUHA
(SPR). lns coorseTCTBHA HOPMAM KAugcTBA M YPOBHS OOCHYKHBAHUSL C  YYETOM
QoS » GoS napaMerpos MapuIpyTH3aUUsa COOOLICHHAR B HALUMORAIBHOH CeTd JOMKHA
oCYilecTBAsAThCA Ha yposHe MTP.

Ilpn MexayliapoAHoM OBMEHe, HaIpHUMep MeXAYHApOAHOM pOYMMHre, id
kKaxnon ¢encpanvHoit cety ClIC-450 n CIIC-900 pomxsel ObITe OpraHM30BaHbI
Mex(DyHapoaHbie uvi3bl ¢ byHkumsaMmu obpadorkn  SCCP  nns  nepecyera
uHpopmaumun GT (B coorsercteny ¢ pex. k214 MCH-T) B Koupl IIyHKTOB
CUTHaNK3allMM  HauWOHANbHON U MexXayHapogHo cerei OKC w g
MapiupyTuzaluuy coobiieHUH K cetaM peroHoB ¢enepanbHbix CIIC Poccun n x
3apybexHbIM CIIC, MexayHapoaHbIM "HUTIO3aM" JOJDKHA IPUCBAUBATHECH ABOMHas
HyMepaLHs:

Kold SP B MexayHapoaHou cetd OKC;

ko SP B cetn OKC Ne7 CITC/kon SP B Mmexnyropoanoit cetn OKC Ne7.

POyHKIMY MeXIyHapoAHbIX "1NI030B" Moryr ObITh BoajoXeHnl kak Ha MIIK
TdHOT] npy UX roToBHOCTH, TaK M Ha TpaH3uTHBIE cTaHIMy cety OKC Ne7 CIIC.

Ocobenuoctt uanvodaneHoOM cetu OKC  Ne7  Poccum (puc. 2),
jaKUiloyaloltasicss B eneHHH Ha Mexuyropoauyiwo (denepanvHyio) cete OKC Ne7 H
persoHajibHble (McCTHble ceTH B 30He) cerd OKC N7 npuBoauTr K npobieme
B3anmMopcuctei  Mexay cepiMd ClIC n UCC, HaxomammMHcess B pa3HbIX
MexnyroponHeix  30Hax. C onHo¥ cropoHbl, cetu CIIC n HMCC npomxubl
00CHYyXHBarb Tpadux MectHo# cBssn (no 70% ot obuiero Ttpadwvka), ¢ apyroi -
oOcene it 0OMeH AalinsiMia Mexny yaiamMu SCP u SSP B pamxax HaumoHanbHOH
CETH.

Moryrt OuiTe pa3nyHble HaNpaBlIcHNS pelieHHUs 1pobieMbt:

- MmapupyrHsauus Ha ypoBHe SCCP ¢ skmioueHiteM dbyHkuuii nmyHkra SPR B

AMTC3, kak B "UUTIO3" MEXAYTOPOAHOH - 30HOBAIX ceTeH. IlpH 3TOM
GoS, QoS mapamerpbl cetn OKC Ne7 Poccum 6yayr npubnmxarbscs K
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HOpMaM HE€ HaUMOHAIBHOro, a MEXIYHApOJAHOro COEAWHEHMS, YTO
BO3MOXHO ONpaBRaHO A ceTeit OOJIBIIMX pa3MeEpOB;

- PpeaJM3auusd OONOJHHUTENBHBIX TpeboBanuii Ha obopynoBanue CIC, UCC
B yacTN BKMOYeHHUA B ABe ceT OKC Ne7 MecTHYIO B MeXAyropoaHyio,

- co3JdaHue CICHMAJIBHOM  TPaH3UTHOH  CceTH, obecneunBalonicit
"Mpo3pavyHocTh” B3auMmopaekcTBisg (6e3 yanmoB SPR) CIIC, WUCC pa3snpix

MEeXOyropoaHeix 30H. Ilpy 3TOM JOO/DKHAa VYYMTBIBATHCH ONTHMH3ALINSA
B3aHMOoaeNCcTBUA ¢ ceTaMHU ThOII;

- JONOJIHHTC/IBHBIM aH@WIN3 pealIbHOA HEoOXOAWMOCTH pas3fie/IeHHs CeTH
OKC Ne7 Poccun Ha MeXIyropolHYI0O M perMOHallbHbIE CeTH, YYUTHIBas
NMPOTHO3HPYEMYI0 A0OHEHTCKYIO €MKOCTH Pa3BHTHS CETH OpPHUEHTMPOBOYHO
Ha 50 JleT M BO3MOXHOCTH PEKOHCTPYKIIMM MECTHBIX ceTeil (¢

YKPYITHEHHEM €EMKOCTH CTaHUMM - TIYHKTAa CUTHAIM3ALAHA) [pH
HCHOJIb30BAHHU COBPEMEHHOro M poBoro obopynoBaHHA.

Kaxpgoe U3 nepeyrucseHHBIX HallpaBJeHHH TpeOyer HOMOJIHUTEABHOIO aHanmn3a
M pacyeToB, YYMTHIBAIOUIMX KakK KayeCTBEHHBIE M HAAEXHOCTHBIE (GaKTOPhI
NOCTPOEHUSA CETH, TaK U CTOMMOCTHBIE ITOKA3ATEIIN.

3.2. Hoenie pakropt npoextuposanun cereif OKC No7

CoBpeMeHHBIE CeTH BJCKTPOCBA3M MOIYT OBITh OXapaKTepH30BaHBI Kax
Oomnbiline pacnpeneneHHblie HMHPOPMAalMOHHBIE CHCTEMbI, 4YTO OCOOEHHO  ApPKO
Belpa)keHo B cayyae CIIC n MUCC. Breapenue CIHC n UCC obycnaBnyBaercs
LHeJABIM  PAOOM  HOBBIX (QaKTOpoB, KOTOpPhIE CYHIECTBCHHO OTIMYAIOTCA  OT
TPaAMIINOHHO M3BeCcTHBIX i T¢OIl M TpebyioT HOBBIX NOAXONOB K aHATN3Y
GYHKIIMOHUPOBAaHUA W IIpoeKTHpoBaHMA THMX cereil. K manHeIM  ¢akropam
OTHOCSITCSI CJICAYIOLIHE.

Mnoeoobpazue 6800umbix HOBBIX YCaye

Hannbie yernyru (s UCC nx Moxer ObITH HECKOJMBKO HECATKOB)  MOTYT
KOHKYpHMpOBaTk Ipyr ¢ JApYI'OM B HCIIOJIb30BAHUM PECypCOB CETH H IPENbABIATH
pazjinyHple TpeboBaHMA K  KayecTBY obcnyxupaHud. OneiT  3apyOeXHBIX
MCC/IeIOBAHMI TIOKA3bIBAaeT, YTO JaXe HayalbHBIH BBOA HOBBLIX YyCIyr (roJjiocopast
no4Yra, VYCJAYTH IEPCOHA/IBHOM CBA3M M JpP.) MOXeT MPHBECTM K HCTOLUCHHIO
pPECYPCOB CeTH M HeOoOXOAMMOCTH YETKOIo ONpeaesicHUs 1eJieil KOHTPOJIA Teperpy3ok
¢ ydeToM (aKTOpOB 3AILUUTHl CETH, BaXHOCTH yCAyr¥, CTOMMOCTH, MHIAWBHAYANbHbIX
st cnyx06 GoS napaMmetpos.

Mnozoobpasue nocmaewurxos obopydoganus

YunteiBasg dakTopsl AEMOHOINOMINW3aLMY PHIHKAa, HA CETH BO3MOXHA ITOCTaBKa
obopymoBaHus OT Ppa3HLIX IIPOU3BOAMNTENIEH, BKIIOYast Malbie M CpejIHHE
TIPEANPHATUSI, HE WMEIOIMEe JOCTATOYHOrO onbita paboTbl Ha ceTax cpA3n. llpwu
TAKOM TIOJIOKEHMM BO3pacTaeT HeoOXOAWMMOCTE TECTHpOBaHUA 0DOpy/loBaHHA He
TOJIBKO B 3aBOJACKHMX YCJIOBHSIX, HO M IIpOBEpPKa COBMECTHMMOCTH ¢ o00opyloBaHueM
IPYTHX MOCTaBLIMKOB, 0cOOEHHO B cliyyae TIPOBEpPKHU CETEBBIX QYyHKLUMI (YIIpaBleHHE
neperpy3kaMi, MaplipyTusalueii, TpapuKkoM).
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Muoeoobpasue nocmasuiukos ycaye casiu

[MpobaeMbl MOryT 3akJIIOMATbCSI B HECOOTBETCTBMM HMHTEPECOB  OTIEPATOPOB
CETH M TMOCTaBIMMKOB yciayr. [Ipu npenocrariieHMy B apeHIy y4acTkKa ceTH (KaHalbl,
pecypchl ITYYKOB 3BEHbEB CHIHanYM3alUHUH) ONEPaTopbl CETH U TNOCTABUIMKH  YCIIYT
NOTAKHBLI COITIACOBLIBATL HE TOABRKO TipodieMbl Hocrtyna M TpebOyeMoro KadecTBa

peaocranjicHiy yCiayr, HO U HCKIIOYUTE BOIMOXKHOCTDL NEPErpy3Kn CeTH.

Hepasnomeprnocms nacpysxu na cemu

[lo MrieHno 3apydexiibiXx HccaeldoBareneHd, ceTH, IMOMIEPKHBAIOLIAE YCIIVTH
nepcoanbHor  cestaw 1 CIIC, saemmorest  nmoreHnMaabHBIMM - UCTOMHHMKAMH
HepapioMeplion Harpyski., Hcnosp3oBaHHMe ceTH Bee BpeMst ¢ HHTEHCHBHOCTHIO,
xaparreproft st YTHH, MoXer paccMarpuBaThbesi NOYTH KakK PACTOYHUTEILCTBO
CC 1 CBLIX pPec) pPCcoB.

Hnst Poccnn aHanmMa paHHoro Bonpoca 0cobeHHO BaXeH, TAK KaK CTpaHa
HMeel OOJILIYIO MPOTSDKEHHUCTh M CcylllecTBYeT pasHeceHHe BpemeHn YHH rno
pCruoHaM.

Aamonamuuecxkoe u pacnpedesettoe ynpagaenue nepespyKkamu

YnpasjgeHde  HOJDKHO  oDecrneuydTb  peMapuipyTusanyip  TpadHka 1o
albTePHATHBHBIM MAapILIPYTaM B CJliyyae Meperpysok.

CeTH MOryT TakxXe OBITH aJalNTHPOBAaHBI K fIpoleAypaM CaMOBOCCTaAHOBJICHUS C
peKoHpUrypauMen B ciyyae TNOBPEXICHHA YIJIOB MWAM  TNYYKOB  3BEHDBCB.
CaMOBOCCTAHORIEHUE CeTU SARISCTCH 3aMaudcil yripasneHUs CEThIo, B CBOKO oudepens
Y31kl CETH MO/KHBI ITPOEKTHPOBATHCH C YYETOM [OMOJTHUTEIbHONW HArpy3kM oT
peMaplipyTsauuy. Bonpoc ynpaBieHHsl neperpyskamMu OuycHb BaxeH. Ilpumepom
HeJOOleHKH  3TOro  MOIYT CAYXWTE  CAy4Yau  KpYNMHOMACIUTAOHBIX  cboeB
dyHkilnoHuposaHusa cerit OKC Noe7 CUIA B 1990, 1991 r.r. n3-3a rieperpysox.

{loeedenuie abonexma

C BBOAOM HOBBIX YCIVYT CBSI3H (rojiocoBas roudra, (¢pakc, oruiarta no KpeauTHoOH
KapTe M T.h.) MeHseTcs INnoBecAcHHe aboHeHTa, a MMEHHO OTMedaeTcs TCHACHUMUS K
COKpalllcHHIO BpeMEHH 3aHATHUA M POCTY HUHTEHCHBHOCTHM MOTOKOB BBI3OBOB, YTO
NpHBEAET K 3HAYUTEIILHOMY POCTY CUTHaJIbHOM Harpysku, oyepejacil coobuieHMit Ha
obpaboTKy, 3anepkKeK cUrHaIbHOU MHDopMauuu. g nporHosa Toro, Kax HOBas
TEHACHUNA MNOBEACHUsE abOOHEHTa CKaXETcs Ha CeTW, AOMXHBI OBITH IIPOBEHCHBI
HcellenoBaHMs ¢ pa3paboTKoi COOTBETCTBYIOIUHX Mojaened rpadyka. B najnpHeHuIeM
pe3ynpTaThl JOJIXKHBI OBbITH YTOMHEHBI HA OCHOBAHWH HU3MEpPEHUH Ha peayibHOM CEeTH.

4. Ilpobdaemn npoexTHpoBauna HaumoHAMLHOH ceTH OKC Ne7 Poccuu

M3 wu3noxeHHoro BbIlie cleAyeT, 4YTO B HaACcTofAlllee BpeMsS OLHUM M3
KMOUeBbIX BotipocoB pa3putiist cetTm OKC Ne7 PO gmnsiercs paspaboTKa METOONKH
€C NPOCK INPUBALHH H CO0IBCICTBYIOIIUX HHCTPYMEHTANTBHEIX MPOTPAMMHBIX CPEICTB.
OcHoBHBIMI NpobeMaMH, peUIacMbIMHUA IIPU NPOEKTUPOBaHHH, ABISIOTCA:

1) Pazpaborka 1 Bb1Oop 6330BOH CTPYKTYpPBI CETU.

2) Paspaborka cOalaHCMpPOBAaHHOIO, AUMKJIMYECKOro rUlaHa MapulpyTH3alHu

CHTHaJIbHBIX CO0BILEeHNH.
3) O0ecrieyeHre HaleXHOCTM M podacTHOCTH (XM3HecnocoHHOCTH) CeTH.
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4} ObecnieyeHye BbINMOSIHEHHUE HopMaTUBHBIX GOS n QOS napamempos.
5) PeuieHyie BOTIPOCOB 3alIUTHI OT HECAHKIIMOHUPOBAHHOIO JOCTYTIA B CETb.
6) [1lpoekTHpOBaHNE LLUTIO30B MEXIY CCTAMH paTMYHBIX THIOB.

7) Pa3zpaboTka aJIrOpUTMOB K METOAOB YNIPAaB/ICHUSA MEPErpy3KaMH B CETH.
8) Paspaborka ruiaHa HyMepalHH CeTH.

9) OntuMM3auMs CETH NO CTOMMOCTHBIM, HAACXHOCTHBIM M KayeCTBECHHbLIM
NMOKAa3aTeJIAM.

[TepeunciieHHBIe BOIPOCHI HEJNb3A pelIaTh IKACKTHBHO, T.€. HAO/IKHAa OBITH
co3aHa MHTerpaipHas Metonnka npoekrnposaHms ceTH OKC Ne7 Bcex ypoBHEH.

17



Cnsicok mcnoJib3yeMbIX COKpalleHnH

ATC - apToMaTiieckas TenedoHHast CTaHLIMA

AMTC - aBTOMAaTHYecKasi MEXIAYTOpOoaHast CTaHIIHUA

ATCH - abioMaindeckas Tened oA CTaluMA INCKTPOHNANA
ANTCH - aBTOMaTHJYeCcKan MeXIYyTopodHast cTaHiiisi 3INCKTPOHHAA
1'1C - ropoAckas Tciace@GOHHAA Crains

HNCC - HHTeNnneKTya/ibHast CeTh CBSI3HU

MCDH - MEXAYHAPOAHBITR COI03 BNcKTPOCBA3U

OKC - ObINECKAHANBHASt CUTHATH AU

OoCH - OKOHC {Ha CT1aiiiiNdg 3NIEKTPOHHAs

O1C -~ OKOHYHO-TpPaH3UTIHAA cTaHUIUA

[1O - fIporpaMMHoOe oOecrieyeHMe

CIIC - CeTh MNOABHXHOMN CBA3U

CTC - cenbCcKas renedoHHass cTaHUUs

ToOHI - TenedoHHag ceTh O0Ero NoNbL30BAHMS

YAK - Y3ea aBTOMaTHYcCKOW KOMMYTalHU

YBC - y3en BXoasuux coobiueHui

YBCSH ~ y3eJ1 BXOASILUMX COOOIEHNH 31eKTPOHHEBIE

HCNC - IIMppoBast ceTb ¢ HHTErpauyeii ciryx6

1HCH - HCHTpa/IbHasg CTAaHUUS IJIEKTPOHHAasA

YHH - yac HauboJibuieli Harpysku

ITHTU  “UsdopMcBasb” mIAHAPYET BHINYCK HAUMOHANBHRIX CHelMpHKaIHK
cucremn carpausauny OKC Ne7 mus cerd csssu Poccuiickoii Pepepanni.
Ilpennonaraemulilt 00bem aoxymenranuu - 1000 crpannu.

3a cnpaBkamy npockba obpamarsca no agpecy:
105275, Mocksa, ya. Yrkuna, 44, HO-2.
reaedon: (095)-273 37 80



