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MyJbTHCEPBUCHAA CETh

MyabTucepBucHasa cerb NGN (new generation networks — cetu
HOBOTO IIOKOJICHUS ) IpeICTaBIISET cobon YHHUBEPCAJIbHYIO
MHOTOLICJIEBYIO  Cpelly, NPEJHA3HAYCHHYK JJI1 IepeJayu  peuu,
M300pKEHUN W JMAHHBIX C HUCIMOJb30BAHWEM TEXHOJOTMU KOMMYTAaIlUU

naxketoB (IP).

OcHoBHAas 3a1a4a MYJbTHCEPBUCHBIX CeTEM 3aKIIFOYACTCS B TOM, YTOOBI
00€CIEeUNTh paboty Pa3HOPOJHBIX UH(POPMALIMOHHBIX 17|
TEICKOMMYHHUKAIIMOHHBIX ~ CUCTEM W  TNPWIOKEHHWHA B  €IUHOU

TPAHCIIOPTHOM Cpee.



MyJabTHCEPBHCHASA CETh

My.ﬂbTVICGPBVICHaﬂ CeéTb AaeT BO3MOXHOCTb.

MHOroKaHanbHOro KabernbHoro TeneBnaeHus;

KaHarnoB BMAeoHabnoaeHns;

BbICOKOCKOPOCTHOIO MHTEPHETA;

nepenayn gaHHbIix Ethernet;

cbopa gaHHbIX U ynpaerneHust npubopamn ydeta ana XXKKX.




CxeMa MYJIbTUCEPBUCHOM CUCTEMbI CBSA3H

Cucrema
eWAeoHaBNK0eHNA
OXPEHHOH CHrHANKIAL,

| noBaLEHus 1
| PROVOTPAHCIALK

OfopyAoBaHKEe CoPBEPHOTo yana
-ABToMaTHHeckas TenadoHHan cTaHuMA,

-CHCTEMA NEPEOEYM OEHHBIX,
-Chctema BrasoHaBnneHKs,

-CrcTeMa ONoBELLEHNA 1 PBAWDTPEHGIALIMK,

-CUCTEME OXPAHHOA CHIHAMHAALIIA
-CucTeMa TenasmaeHua
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BajoewA yaen:

-KROET DMTHHSCKAX THHMWA,
- KOG MELHBIX MEHWA,
-kommyTaTop Clsco

Boaorono-onTHYECKHIT Kabenk

Menupi ket (UTETOR.BK)

MaBBLLATaNH CHCTEME
OXPAHHOA CHIHANHIALMM

=
—-—
=
KoHTponkHeIi npuiop

CHCTEMbI DIpﬁHHDI:ﬁ
CUrHANMIALKH

ABTCMATHES CHCTEME!
AUCNETYERMIALIAN 3aHNA

YCUNHTEND CMCTEMDI
OMOBEWEHNA W

ADOHEHTCKUA
[ POMKOTOBORMTENE
paquodKKaLmMm

- =

Bazosbii ysen:
-KPOCG CNTHMEGKHK NAHWA,
-HPOCC MEOHLE MAHIA,
-koMmyTaTop Cisco

Bazosein ysen:
-KPOCG CNTHMECKHE FIMHNA,
-KPOCG MEQHED MHIAR,
-komMmMyTaTop Cisco

MoGuneHbie nonsaceatentd Wi-Fi :
-nepcoHan,
-apeHiETopb
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CocraB TpancnoptHoit cetu NGN

B coctaB TpaHcnopTHOu cet NGN MoryT BXoguUTb:

* MPAH3UMHbsIe y3J1bl, BbIMOMHAOLLME QYHKLUNN NepeHoca U
KOMMYyTauumu;

* OKOHeYHble (rpaHN4Hble) ¥3/61, obecrneymBatoLLme JOCTYnN
abOHEeHTOB K pecypcam MynbTUCEPBUCHOW CETK;

* KOHMPOJI/Iepbl CURHAMU3AYUU, BbINOMHSAOLWNE GYHKLNUN 06pabOoTKM
NHGOPMaALIUN CUTHANU3aUNK, yrpaBieHNs BbI30BaMU U
coeanHeHUsMN;

* w3bl, obecneydrBatoLLe NOgKIOYEeHNEe TPAAVNLMOHHbIX CceTeln

CBA3N.



OcHoBHBIC 3J1eMeHThI ceTer NGN

DJIeMEHTbl MYJIBTUCEPBUCHBIX CETEH MPECTABIISIIOT COOOM ammaparHo-
MIPOTPAMMHBIE CPEACTBA HOBOTO THIIA.

K Takum 35meMeHTaM OTHOCSTCS:

= mOporpamMMHbIe KOMMYTaTophl (Softswitch),

- Meamanuiro3sl (MGW).

SoftSwitch — nmporpaMMHBIli KOMMyTaTOp, 00ECTICUMBAIOIINI (PYHKITUU
TelIe()OHHOM CBSI3H.

Tepmun SoftSwitch 0003HauaeT M yCTpONMCTBO YIPaBICHHS, U HOBBIN
MOAXOJ, K OpraHU3allii CETH, oOecneynBamIe 3(P(PEKTUBHYIO
nepeaady peyd, BHJACO M JAHHBIX M o0jajgaromerd OOoJIbIIUM
MOTECHIIUAIOM JIJIS pa3BEPThIBAHUS HOBBIX YCHYT.

Softswitchs - 3To cepBephl, KOTOpHIE YIPaBISAIOT MOTOKaMHM Tpaduka
pPa3HbBIX BUJIOB.



TexHoI0ruM MOCTPOCHUA MYJIbTHCEPBUCHBIX CeTel

MynsTncepBUCHbIE CETU MOXXHO CTPOUTL
Ha 6a3e camMbIX pasHbIX TEXHOMNOMMMN, Kak
Ha nnatdopme IP (IP VPN), Tak 1 Ha

OCHOBe BblAerieHHbIX KaHaroB CBA3M.

Ha marnctpanbHoM ypoBHe Haunboree ‘@ @ @ @ . Z_\w ._ =

nonyndapHbl cerogHd TexXxHonornun Q

IP/MPLS, Packet over SONET/SDH, POS, ~ - (&
ATM, DWDM, CWDM, DPT v ap. =7k

bonbLaga 4YacTb MarucTpanbHbIX @ 'ﬂf
MYIBTUCEPBUCHbBIX CETEN CErOaHS ¥
cTpouTcsa Ha ocHoBe TexHorornn POS, 1t

DWDM, koTopble nony4nnm sameTHoe
pacnpocTtpaHeHue B Poccum, a Takxke
IP/IMPLS.



Texnoaorusa MPLS

MPLS (MultiProtocol Label Switching) - TexHonorma MHOronpPOTOKOSTbHOW
KOMMYTauum No MeTKam.

TexHonornsa MPLS 4acTto ncnonb3yetcs Ans noCcTpoeHUss BUPTyanbHbIX
kopnopatusHbix |IP-ceten (IP VPN) Ha TpeTbem ypoBHe SMBOC (OSI)
("OTanoHHaa moaenb B3anMOAENCTBUA OTKPLITbIX cuctem").

B Takux cetsax kaxgomy IP-nakeTy npucBamnBaeTcsl cneumanbHas MeTKa,
onpeaensoLwas ero MapLIpyT u NPUOPUTET.

B pesynesraTte onepatopbl TeIEKOMMYHUKALMOHHLIX CETEN MOTYT
npenoctaendatb B IP VPN Takue knaccel obcnyxumBanua (QoS), koTopble gatoT
BO3MOXXHOCTb MCMOSIb30BaTb UX A9 TpaHCnopTa U30XPOHHOro Tpaduka,
Hanpumep, TenedoHHoro. Onepartopsbl, BHegpuslne MPLS B cBoux ceTsix, a
Takke npeacrtasuteny komnaHum Cisco yTBepXXaatoT, YTO YXKe CEerogHs
TexHonorna MPLS npeBpallaet KoOHTponupyemble onepaTtopom IP-cetu B
HadeXHylo, npeackasyemyto U ynpasnsemMmyo MHPpacTpyKTypy.



Texnoaorusa MPLS

MPLS MoXeT paccMaTpmBaTbCs KaK COBOKYMHOCTb TEXHOJ1I0M N,
KOTOopble, paboTas COBMeCTHO, obecrnevnBaloT AOCTaBKY
NaKeToB OT OTNpPaBUTENS K Nosy4daTesito KOHTPOIPYEMBbIM,

3P PEKTUBHbLIM 1 NpeackasyeMbiM CocoboMm.

B MPLS onqa nepecblsik/ NakeToB Ha YPOBHE 2 NCMOJb3YOTCH
KOMMYTUpYyeMble N0 MeTKaM TPaKTbl LSP, KoTopble 6bln
OpPraHmM3oBaHbl C MOMOLLbIO MPOTOKOSIOB MapLUPYTU3ALNN U
CUrHanmM3aumn VpoBHA 3.
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Texnosorusa SDH (Synchronous Digital Hierarchy)

Texnomoruss SDH (cuaxpoHHas udpoBasi uepapxusi) CTpOUTCS Ha
ONTOBOJOKOHHBIX JIMHUSX, COYETAS PA3TUYHBIC TOMOJOTUN (PU3NUECKON
CBSI3H.

Texnonorus PoS (Packet over SDH, MOXXHO nepeBECTH KaK «IakeT 4epe3
cetb SDH») - ucTOpUYECKH NEPBOE PEIICHUE, TPEIHAZHAYCHHOE TS
nepelayr MakeTHOTO TpadhHuKa 4epe3 CETh CUHXPOHHOU TUPPOBOM

Hepapxuu.
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Texnosoruss SDH (Synchronous Digital Hierarchy)

TexHomorus npearoaaracT UCMoJIb30BaHUE METOAA BPEMEHHOIO
mynbTUILIeKkcupoBanus (TDM) u kpocc-KoMMyTaluy TaiM-ciioToB. [pu
ATOM OKOHEeYHO€ oOopynoBanue SDH onepupyeT moTokamu, K KOTOPbIM
NOJIKJII0YAETCS KIIMEHTCKOE 000PYIOBaHHUE.

OCHOBHBIMH YCTPOUCTBAMU CETH SBIAIOTCA SDH-MyNIBTUILIEKCOPBL.
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Texnosorusa DPT — Dynamic Packet Transport

Texnonorus DPT npeacrapnsieT coO0OM YaCTHYIO
OIITUYECKYIO TEXHOIOTHI0 Koprioparuu Cisco, KoTopas
OIIEPUPYET KaHAJIAMHU CO CKOPOCTAMM:

“* OC-3 (155 M6wur/c)

“* 0C-12 (622 M6ur/c)
“* 0C-48 (2,488 I'6ur/c)
“0C-192 (9,952 I'6ut/c)

Ha IIOTCHIHNAJIBHO OOJILIIINX paCCTOAHHMAX.



Texnosoruss DPT — Dynamic Packet Transport

ITpu momomu nporokojia SRP
1 KOJBLEBOM TOHOJIOTHH,

kax el DPT-y3en ormipasiisiet
IIAKETHI B ONITHYECKOE KOJIBIIO
HAa KOHKYPEHTHOM OCHOBE, B
orinune ot FDDI, yto
3HAYUTEIBHO YBEJINYUBAET
IIOJIOCY ITPOITYCKAHHUS KOJIbIIA.




Texnosmoruss DPT — Dynamic Packet Transport

DPT opueHTHpOBaHa Ha MPOBAUIEPOB YCIyT 10 nepeaaye 1P-
TpadHuka MO YK€ uMeErlecs aercTpyrome cetu SDH ¢
HanoOojee APOEKTUBHLIM UCIOJIb30BAaHMEM KaHAJIOB.
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TexHosiorun onTu4yeckoro ymiornenus xwWDM
(CWDM uniin DWDM).

Texnosorua WDM - (ot anr. Wavelength-division multiplexing, yto
OyKBaJIbHO TIEPEBOAUTCS KaK «MYJIbTHILIEKCUPOBAHUE C Pa3/iejieHHeM 0 JJIMHE
BOJIHBI») TIPEACTABIIACT COOOM TEXHOJIOTHIO, C TIOMOIIBI0 KOTOPOM OCYIIECTBISETCS
OJTHOBPEMEHHAS Nepeladya HECKOJIBKUX KaHAJIOB TAHHBIX 110 OJJTHOMY ONTOBOJIOKHY
Ha Pa3HbIX HECYIINX YaCTOTaX.

JIjist peanuzaiuu 3Toil TEXHOIOTMH HEOOX0IMMO, YTOOBI Nepe/iaBaeMbIe CUTHAJIBI HE
MCKKAJIUCh U YTOOBI CUTHAJIBI C PA3HBIMU YacCTOTaMU (JJTMHAMU BOJIH) HE
B3aMMO/ICCTBOBAIM MEXKIY COOOM.

Output
Fibers

O

Coupler
Sources



Texnosoruga WDM

Mepenarinki CymMMapHbIA MpUeMHUKK
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BU/bI xWDM CUCTEM

CWDM 20

1470 1490 1510 1530 1550 1570 1590 1610

DWDM

A

CWDM — «rpyboe
cneKTpasibHoe
MYbTUMNIEKCUPOBaHME
(Mcnonb3oBaHe 18 ANVH
BOJIH. [lana3oH O1H BOJH OT
1270 0o 1610 HM.)

DWDM — «nnoTHoe
CNeKTpaJibHOe YNJIOTHEeHUEe»

(MpumeHeHne oo 160 BonH
0719 TOYHOro CNeKTpPasibHOro
ynnoTHeHud. [lnanasoH
HecyLmx YyacToTt oT 1530 HM
00 1605 HMm.)



Oo0opynoBanue WDM

B cetax WDM ucnoiib3yroTcs TPAHCUBEPHI, TPAHCHOHAEPHI U MYJIbTUILICKCOPHI.
TpancuBepsbl 0TBEUaIOT 3a (HOPMHUPOBAHUE U TTPUEM ONTUUYECKUX CUTHAIOB (JJIMH
BOJIH). KpoMe Toro, Moaysiu 00ecreunBaroT MpeoOpa3oBaHUe CUTHAJIA U3
3JIEKTPUYECKOTO B ONTHYECKHI, a 3aTeM 00OpaTHO.

[IpruHIUNMAIBHOE OTIWYHNE TPAHCIOHAEPOB 3AKIIFOYAETCS B UCHOJIb30BAHUU
apAJUICTbHBIX KAHAJIOB JIAHHBIX B OTIIMYUE OT TPAHCUBEPOB UCIOJIb3YIOIIUX
MOCJICIOBATEIIbHBINA AITOPUTM MEPENAYUN JAHHBIX.

JI1st 0ObeAMHEHMS U JISJICHUST BOJIH PA3JIMYHOMN JIJTMHBI IPUMEHSIIOTCS
MHOTOKAHAJIbHbIE ONITHYECKHE MYJIbTHILIIEKCOPHI.




OoaacTs npumMmeHenuss WDM

Obnactb npumeHeHust WDM — ontuyeckne cetu ropoackoro
MaclTaba, Takme Kak kKoprnopaTuBHble N aBOHEHTCKME.
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Ooaacts npumMmeHenuss WDM

Long Haul DWDM - 510 ceth TpancTeneKoma TpaHCHaIIMOHAILHOTO MaciiTada
poTsKEHHOCTHIO 20000 KM 1 €eMKOCTBIO 10 80 ONTHYECKUX KaHAJIOB MPOITYCKHOU
criocooHoCcThIO 100G KaxIbIil.

CoBpeMEeHHOE TEeJIEKOMMYHHUKAIIMOHHOE 000PY/I0BaHUE MO3BOJIMIIO CO3/IaTh CAMBIii
JUIMHHBIN B MUPE Y4aCTOK Oe3pereHepaTOpHOM Mepeiadl B Ha3EMHbBIX CETIX CBSI3U —
oonee 4000 km. D10 quHa pezepBHOro Mapuipyra ot Cankr-IlerepOypra qo Omcka.

TTIK TPAHCTENEKOM MNEPEBEN BECb MEXAYHAPOOHbIN

MATMCTPANIbHbBIA TPA®UK HA LONG HAUL (DWDM)
e

LONG HAUL DWDM:

Cete Tpanc TeneKoma
TPAHCHIUHONANSHOTD MatwTaba

MporaxenHocn 20000 km

Erexoctn g 80 offuusckx KaHanos
Mpomyooan cnocobroom: 1006 xamasid
3apepwoia Ha ceTw Beers 153 me

TEXHOMOMUS

OBECMEYMBAET:

Cets Long Haul e HacToawee BpemMa NpeBOCXoaMT
Kparoe yeenmsense ofisema NO CKOPOCTH, HAREXHOCTH W NOTEHLHANY Pa3BUTUR
nepanasaenofo Tpaguka @ BCe cywecTeyROWHe B PoccHu
Be30nacHoCTs £10 NEpenavs
Ha TRICHMM KMAOMETDOR

MURHMANLHYO JA0EPHEY CHTHANG




Texnoqaoruu Metro Ethernet u Carrier Ethernet

MetroEthernet npoucxomnut ot ciioBa Metro — «20po0cKoii.
Takas ceTb OXBaThIBACT KOMIIAKTHO PACTOJIOKEHHBIE KUJIBIC KBAPTAJIbI
TOPOJACKOM 3aCTPOVKH (COCTOAIINE, KAaK MPABUIIO, U3 MHOTOKBAPTUPHBIX
JIOMOB) Y MPEOCTABISAIONIAs CBOUM aDOHEHTAaM BBICOKOCKOPOCTHOM
IOCTYN K pa3In4yHbIM yciayraMm cBszu (Mutepnet, irpossie cepBepa, [oioc
nosepx [P, Buaeo o tpeboBanuto, [P TeneBuaeHue u T.11.).

Data Center

L

T
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internet



Texnoqoruu Metro Ethernet u Carrier Ethernet

Carrier Ethernet — o3HauvaeT Ethernet onepatopckoro knacca.
[MpeactaBnseT cobon Habop HeEOBXOAUMbIX CTaHAAPTU3NUPOBAHHbIX
CepBUNCOB OMNepaTopcKoro Krnacca un onpegensaeTcsa cneayowmmm NAaTbio
OCHOBHbIMU aTpubytamu, oTnuyaroLwmnmm ero ot obblvyHoro Ethernet LAN:

- CtaHpapTu3npoBaHHble CepPBUCDI;

- MacwtabupyemocTb;

- YnpaBneHue cepBucamu;

- HapgeXXHOCTb onepaTopCKOro Knacca;

- QosS.

B ocHoBe noaxofa NMoCTPOeHMdA CeTu — NoBCeMEeCTHOe 1CMOo/b30BaHue
OMTUYECKON cpeabl Nepenaydn, Kpome Onmwkanmwero K abOHeHTy
yyacTKa ceTu, pacnofiararoLlleroca BHyTpu 30aHud. [na obecrnevyeHuns
Ha4eXXHoCTH, MacLuTabmnpyemMmocTu n ynpasnsaemMocCTu ceTb
MetroEthernet [o/mkHa COCTOATL W3 ClefylLnX nepapxmuyecKux
ypoBHeW: 1) YpoeeHob a0dpa (M ONOPHOW ceTwn); 2) YpoeeHb Kkeapmana;
3) YpoeHb nodvezda/doma; 4) YpoeeHb a60HeHMa.



Texnojgorusa PON

PON (Passive Optical Network, maccuBHble ONITUYECKHE CETH) —
TEXHOJIOTUM IITUPOKOMOJIOCHOTO MYJIBTUCEPBUCHOIO JOCTyHa IIO
ONTUYECKOMY BOJIOKHY.

Ceronnas PON ucnons3yeTcs 1yis peaqn3aiiu CTPYKTYP:

- «onTuyeckoe BookHO J0 3aaHus» (FTTB),

- «BoJIOKHO 70 kuiauma» (FTTH),

- «BOJIOKHO 110 pacnpenenurenbHon kopookm» (FTTC), FTTx
(Fiber-To-The-x) — «onTuka 10 ToO4kud X».

Bo3moxxknoctu TexHosorun GPON yauBISAIOT B IIEPBYKO O4YEPEOb
TE€M, YTO JOCTYI K pecypcaM ceTu MHTEpHET BO3MOKEH HA CKOPOCTH
1o 1 I'6/c, yTo B ABECTH pa3 BHIIIC, YEM MO MEAHBIM JIMHUSAM, U B
JIECITh pa3 BBIINIEC, YEM MOPH HMCIOJB30BAHUHU TEXHOJOTHH Metro
Ethernet.



Texnojgorusa PON

CeTb CTPOHUTCH € NMOMOIIBI) MACCHBHBIX JeJUTeJeH ONTHYeCKOH
MOIIIHOCTH (CIJIMTTEPOB), HE TPEOYIOIMINX MUTAHUS U 0OCTY>KUBAHUSI.

Oco0Oennoctbio TexHosornu apiasgercda 100% ontuueckuit kaHan ot ATC
10 KBapTUpbl WM O(Prca KIMEHTa, YTO MO3BOJISIET HOBBICUTH Kau€CTBO
nepeaadyu curxaia (rojioca, JaHHBIX, BUJIEO) U B ACCATKH Pa3 YBEIUYUTH
CKOPOCTb Mepeiayr TaHHbIX.

Nudpactpykrypa GPON oTinuaercs KpailHell HENPUXOTIMBOCTHIO U
0€30MacHOCTbIO: HE TpeOyeT JIEKTPONUTAHUSI M MOXET OBITh
CMOHTHpOBaHA B JIIOOOM, AK€ HEMPHUCIIOCOOJICHHOM ITIOMEIICHUM.



OO01asi CTPYKTYpa NacCCMBHOM CEeTH Nepeaadyn JaHHbIX

OnrTuueckast cetb 10 TexHOJ0ruu GPON cocToMT M3 TpeX OCHOBHBIX YaCTEM:
1) CTaHIIMOHHBINA YUYaCTOK;
2) JINHEWHBIN y4aCTOK ;
3)AOOHEHTCKUI YYaCTOK.
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1) CTaHIMOHHBII Y4aCTOK — 3TO akTUBHOE 00opynoBanue OLT, cMoHTHpOBaHHOE
Ha y3Jie cBsA3M B nnoMmemeHuu ATC.

2) JInHeliHbIH YYaCTOK — 3TO BOJIOKOHHO-ONTUYECKUN Kalelb, IKabl, CIUIUTTEPHI,
KOHHEKTOPBI U COEIMHUTEIIH, PACIIOIAratoOIINECS HA BCEM MPOCTPAHCTBE MEXKITY
CTAHI[MOHHBIM U A00OHEHTCKUM Y4YaCTKOM.

a) MazucmpanvHulil yuacmok — 3To Kabdenb, npokiaasiBaeMblil oT kpocca (ODF)
Ha ATC B HanpaBIe€HUN TEPPUTOPUH C OOJBIION IPyNNoM 31aHui (palioH, KBapTan)
Y 3aBEPIIAIOIIANCS ONITUYECKUM pacupeaeauTebHbiM mkahom (OPIII);

0) PacnpedenumenvHulil yuacmok — 310 Kadenb, Beixoasamui uz OPII u
MPOKJIAIIBAEMBIN IIPEUMYIIIECTBEHHO BHYTPH 3/IaHUM BEPTUKAJIBLHO MO
MEKATAKHBIM CTOSIKAM.

3) AOOHEHTCKMH Yy4acTOK — 3TO IIepCOHaIbHAsi aDOHEHTCKas pa3BoOAKa
OJIHOBOJIOKOHHBIM APOTN-KadeneM (peke JTBYXBOJOKOHHBIM) OT 3JI€MEHTOB OOIIHX
pacipeIeTUTENbHBIX YCTPOMCTB /10 ONTHYECKOM PO3ETKH U aKTUBHOTO
obopynoBanusit ONT B kBapTHpe aO0oHEHTa (MJIM 0 IPyHIoBoro ceteoro ysziaa ONU,
CMOHTHPOBAHHOTO B 0O(pHCE KOPIIOPATUBHOIO KIMEHTA).



CaMbIM CJIOKHBIM U KaTUTAIOEMKHUM SIBJISICTCS JIMHEHHBIA YIaCTOK, COCTOSIIUMN U3
MHOXECTBA Pa3HOOOPA3HOTO MACCUBHOTO 00OPYIOBAHUS U OOJIBIIIOrO KOJIUYECTBA

CTPOUTEIbHO-MOHTAKHBIX padOT, MO3TOMY OYEHb BAXKHO MPUMEHEHUE HanboJiee
ONTHUMAJIbHBIX METOJOB €TI0 MOCTPOCHUS.

Ha cetu MoxeT ObITh UCIOJIb30BaHa KaK OJHOYPOBHEBAs (OJJHOKaCKaaHas), TaK U
MHOT'OKAaCKaJIHasi CXeMa C MOCIEA0BATENbHBIM PAa3MEIEHUEM CIUTUTTEPOB.
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QONT

ONT

OLT

ONT

ONT

ONT

ONT

ONT

ONT




Texuosorua MMDS

MHuorokanajgabHass MHororoueunast PacnpeaeaurejbHas cucTeMa — B
anrnuiickoit abopesuarype MMDS (Multichannel Multipoint Distribution
System) — 3TO cCTEMa HA3€MHOIO TEJICBEIIAHMS, aHAJIOT KaOEJIbHOTO
TeJIEBUACHHUS, HO 0€3 Kabes (CXomaHasi CO CIyTHUKOBOM TeJIeBeIaTeIbHOM
CHCTEMOM — TOJBKO PETPAHCIISATOP B 3TOM CJIydae HaXOJIUTCS Ha 3eMIIe).
MMDS ucnonp3yeT MUKPOBOJHOBBIA YaCTOTHBIW Auanas3oH 2,5-2,7 I'T'w.
[IIupuna ero cocrapusaer 2686-2500 = 186 MI'.
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KoMmiuiekT odopynoBanust cucrembl MMDS

KomiuiekT o0opynoBanus cucrembl MMDS BRIIIOUaeT ciaeayroumme
KOMIIOHEHTHI:

* MOYJISITOPBI;

* BXOAHYIO IIPUEMHYIO CUCTEMY;

* M@ po/aHagoroBbie nepeaardyuky (MM OAUH rpynmnoBoid Ha N KaHaAJIOB);
* U@ po/aHaJoroBbli CyMMaToOp KaHAJIOB;

* CUCTEMY CETEBOI0 YNPaBJICHUS;

* ABTOMAaTUYECKYIO WM PYYHYIO CUCTEMY PE3EPBUPOBAHUS;

* IIMPOKOTIOJIOCHBIEC PETPAHCISITOPHI (MPU HEOOXOAUMOCTH);

* AHTCHHBI;

* BOJIHOBOJI M KOAKCUAJIbHBIN KaOEIb.



CrpykrypHas cxema cucrtembl MMDS npu
HNCI0JIb30BAHUM OHOKAHAJBHBIX NEPEeIATYMKOB
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CrpykrypHas cxema cucrembl MMDS npu
MHOTOKAHAJIbHOM IepeaaTYuKe
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Cxema nepexaumn curaaja 8 MMDS-cucreme




Cucrema ynpasjaenuns SCADA

Cucrema SCADA (ITS-5001) - MmukpomnponeccopHas cuctemMa yrpaBJIeHUS U
MOHMUTOPHUHIA, O3BOJIsIFOIIAst oneparopy MMDS B pexnmMe peanbHOro BpeMEeH!
OCYILIECTBJISITh KOHTPOJIb U yIPaBICHUE MPUEMO-TIEPEIAOITUM 000PYI0BaHUEM U
CUCTEMOM aBTOMATUYECKOTO PEe3ePBUPOBAHUS C OAHOTO paboyero Mecra -
MEPCOHAIIBHOTO KOMIIBIOTEPA, KOTOPBIM MOXKET PACIIONAraThCs KaK HEMOCPEICTBEHHO
BOJIM3K 000pyI0BaHuMs, Tak U Ha Jt00oM ynanenuu ot Hero. GUI (GUI - rpaduueckuii
uHTepdeiic monp3zoBarens), padoraromuii mog NT u UNIX, mo3BosisieTr HaCTpOUTh
KOHTPOJIb CUCTEMBI B TEpPMHUHAX paO0OYMX KOPUJIOPOB U OPOTOBBIX 3HAYCHUH.
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