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IIpakTnyeckoe 3ansitue Nel. Hacrpoiika onepanuonHoii cucrembl Cisco

1. M3yuenue npunyunos gyuxkyuonuposanus mapuipymuzamopos Cisco

2. Ilepsonauanvras nacmpotxa cemesvix napamempos Cisco 10S

Llenv 3anamus
Ilenpro 3aHATHS SBISETCA OOydYeHHWE METOAaM W CPEA-CTBaM IMEPBOHAYAIBLHOMN
Hactporiku crneruammsupoBanHor OC CiscolOS, mox ympaBieHHEM KOTOpPOl paboTaroT

MapIIpyTHU3aTOPHI.

1.  Uzyuenue npunyunos gyuxkyuonuposanus mapuipymuzamopos Cisco

Cisco 10S — ato cnernmanusupoBannas OC, obecneunBaronas GyHKIIHOHUPOBAHHUE
cereBoro obopynoBanusi komnanuu «Cisco Systems, Inc». Bzaumonelicteue ¢ nannoit OC
BO3MOXHO JTMOO depe3 web-Opaysep, mubo yepe3 unrepderic komanaHoit crpoku (CLI-
UHTEpPENC).

Hannas OC nogaepKuBaeT yJajaeHHbIN J0CTyN K HHTepdelcy KOMaHI-HON CTPOKHU
o niporokojiaM Telnet mimm SSH. B Cisco IOS cymiecTByeTHECKOIBKO PEKUMOB.

Tonvzosamenvckuil pescum (USer mode) — cTaHAapTHBIN PEKUM TEPBOHAYAIEHOTO
noctyna k OC. B atot ke pexkxum OC nepexoauT aBTOMaTUHYECKH TTPU MPOJAOIIKUTETEHOM
OTCYTCTBHHM BBOJIa B PEXKHME aIMUHHCTpaTopa. B pexknMe mMoib30BaTeNs TOCTYITHBI
TOJIBKO TIPOCTBIE KOMAaHJbI, HE BIUAOIIHNE Ha KOH(PHUTypamuio 000pyIOBaHMS.
[IpurmameHMEKOMaHIHOW CTPOKU UMEET CIIECAYIOIIUN BU:

router>

Aomunucmpamuenwiti pexcum (privileged mode). OtkpoiBaercst komanmoi enable,
BBEJICHHOW B PEXMME MMOJIb30BATEIIS:

router> enable

B agmMuHUCTpaTMBHOM pEXHME AOCTYIMHBI KOMAHbI, MO3BOJIIONINE TIOIYYUTH
NOJHYI0 MH)OpManuioo 0 KoH(UTypalud OOOpYJAOBaHUS M €r0 COCTOSHHMHM, a TaKkKe
KOMaHJIbl TIEPEX0Jia B PESKUM KOH(PUTYPUPOBAHMS, KOMAaHIbl COXPAHCHHS W 3arpy3Ku

koH(purypammu. [Ipurnamenne KOMaHIHON CTPOKUA UMEET CIACAYIOIIUMA BUI:



router#

OOpatHbIii TIEpexoa B TMOJIB30BATEIBCKAN PEXHUM TMPOUZBOJUTCS IO KOMAaHJE
disable unyi mo ucreyennn ycraHoOBIIEHHOTO BPEMEHN HEAaKTUBHOCTH. 3aBEPIICHUE CECCHU
— KoMaH1a exit.

Inobanvnviti  pesicum  koHgueypuposanuss  (KOHQUTYPAIIMOHHBIA — PEXHM).
AxtuBH3UpyeTcs komanIou config terminal, BBe1eHHO# B aIMUHUCTPATUBHOM PEKHIME:

router# configure terminal

['moGanbHbIl  pekUM  KOH(MUTYpUPOBAHUS OPTraHU30BAH HEPAPXUUYECKU — OH
COJIEPKUT KaK HEMOCPEACTBEHHO KOMaHAbl KOHPUIYpUpOBaHUsS OOOpYIOBaHUS, TaKk U
KOMaH/Ibl TepexoJa B peXUMbl KOHQUIYPUPOBAaHUS €ro MOJACUCTEM (Hampumep,
UHTEp(PENCOB, MPOTOKOJIOB MAPUIPYTU3ALNHA, MEXaHU3MOB 3aIHUTHI).

[Ipurnamenuss KOMaHAHOW CTPOKM B  HauOOJEe 4YacTO  HUCIHOJIb3yEeMbIX
KOH(UTYpallMOHHBIX PEeKUMaX UMEIOT CIEIYIOIINUNA BU;

router(config)#

router(config-if)#

rounter(config-router)#

router(config-ext-nacl)#

switch(config-line)#

switch(vlan)#

Boeixog w3 mo0oro pexuma KOH(UIYPUPOBAaHUS B PEXKUM BEPXHETO YpPOBHS
IPOM3BOIUTCS KOMaHI0M eXit nian komOuHaruen kimasum Ctrl-Z.

Kpome toro, komanga end, momaHHasi B JIIOOOM M3 PEKUMOB KOH(PUTYPUPOBAHHUS
HEMEIJIEHHO 3aBepIlaeT IMpolecC KOHPUIypUpOBaHMS M BO3BpAIlaeT IMOJb30BAaTENs B
aIMUHUCTPATOPCKUN PEKUM.

JItobasi KOMaH/la W3MEHEHUs KOH(PUTYypaluu BCTyNaeT B JEHCTBHE HEMEIJIEHHO
nocJjie BBoja. Bee koMaH b 1 MapaMeTphl MOTYT OBITh COKpaIieHbI (Hampumep, "enable” —
"en", "configure terminal” — "conf t", “show running-config” — “sh run”).

B n1r060M Mecte KOMaHAHOM CTPOKHM JUIsl TOJIyYEHHS IOMOIIM MOXET ObITh
WCITOJIB30BaH BOIPOCUTEBHBIN 3HAK, HATPUMED:

router#?



router#co?

router#conf ?

NMena ceTeBbIX MHTEP(PEHCOB TaKKe MOTYT OBITH COKpAITICHBI, HAIPUMEP, BMECTO
"fast ethernet0/1" nocrarouno nanwucats "fa0/1".

Otmena m000i1 KOMaHABl (OTKIIOYEHUE OINIMH WM PEXUMA, BKIIOYAEMbBIX
KOMaH/IOW, CHATHE WM yJaJeHUE NapaMeTpoB, Ha3HAYAEMbIX KOMAHJIOM) MPOU3BOAUTCS
nojaveu 3Toi ke KoMaH/bI ¢ pedukcom "'N0", Hanmpumep:

router(config)#int fa0/1

router(config-if)#shutdown

router(config-if)#no shutdown

[Ipu 3arpyske cetreBoro 000pyaoBaHus, padoTtatomiero moja ymnpasieHuem Cisco
IOS, nmpoucxoauT CUMTHIBAHME KOMaH] KOH(PUTYpallud U3 HU3MEHSIEMOTO MOCTOSIHHOTO
3anomuHaromiero ycrpoiictea (NVRAM), rine oHM xpaHsTcs B BHJIE TEKCTOBOTO (aiina,
Ha3bIBaeMoro pabouei kougueypayuei (running config). Kondurypamus, coxpaHeHHas B
NVRAM, nazbiBaetcsi HauanvHou xougueypayueu (startup config). B mporecce paGoTbl
000pyIOBaHUs aJIMUHUCTPATOP MOXKET BBOJUTH JI0 MOJTHUTEIbHbIE KOH(DUTYpalMOHHbIE
KOMaH/bl, B pe3yjibTaTe u4ero paboyas KOH(UTrypalusi CTAHOBUTCA OTJIUYHOM OT
Ha4aJIbHOM.

[IpocMmoTp HavanbHOM M paboueld KOHPUTypaLHil MapIIpyTU3aTOpa MPOU3BOAUTCS B
aAMUHUACTPATUBHOM PEXUME:

router#show startup-config

router#show running-config

BriBog mocnennel KOMaHbl MO3BOJSET MPOCMOTPETh TEKYIIYI0 KOH(HUTypaluio.
OpmHako eciid aAMUHUCTPATOP HE MEHSUT 3HAYEHUs MapaMeTpoB, ucnojib3yembix B OC 1o
YMOJTYaHHIO, TO OHH MPU BBIBOJIE HE OTOOpa3sITCS.

[Tpu xonmupoBaHUH OJHOW KOH(PUTYpAITUU TTOBEPX APYTrol BOSMOXKHBI JBa BapHaHTA:
nepezanuck W causHue. Ilpu mepesamnucu crapas KoHUTypalus MOpeaBapUTEIbHO
ynansercs. [Ipu ciusHUM KOMaHABl HOBOW KOH(UTYpaIluu NOO0ABJISIOTCS K KOMaHIaM

CTapoi, KaK ecJii Obl OHU BBOJUJINCH BPYUHYIO.
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Huxe npuBeneH CIMCOK KOMaH T KOMMPOBaHUs KOH(UTYpaIiy, epBast U3 KOTOPbIX
BBITIOJIHACTCA B PCIKHUMC IICPC3allCH, a ITIOCIICAHAA B PCKUMC CIIMAHHA!

router#copy running-config startup-config

router#copy startup-config running-config

PaccmoTpum 6a3oBbie KOMaHABI MOTyYeHHS HHDOpMaKu 0 paboTe 000pyaOBaHUs
" €ro noaACHUCTEM.

[Ipocmotp unpopmaiuu 06 obopyaoBaHuu (Mojelb, 00beMbl mamsiTu, Bepcus 10S,
YUCJI0 U TUI UHTEP(ENCOB) BHIMOIHACTCS 1O CJICIYIONICH KOMaH/Ie:

router#show version

[IpocmoTp conep>kuMoro QuIdII-aMSITH:

router#show flash:

MOHUTOPHHT 3arpy3KHu Mporeccopa:

router#show processes

PaccmoTrpum OCHOBHBIC KOMaH/IbI IIEPBOHAYAIILHON KOH(Urypamnuu
MapIiIpyTu3aTopa.

Y CTaHOBUTH MM MapIIPYyTU3aTOPA:

router(config)#hostname my_router

Y cTaHOBUTH MAPOJTbh AIMUHUCTPATOPA, TPEOYyEeMbIii TPHU MIEpeXoie B BBOJIE KOMaH/IbI
enable:

router(config)#enable secret my secret

Otxirouenue paspenieHus DNS-umMen:

router(config)#no ip domain-lookup

basoBas Hactpoiika FastEthernet-unrepdeiica:

router#configure terminal

router(config)#interface fastEthernet 0/1

router(config-if)#ip address 192.168.0.1

255.255.255.0

router(config-if)#speed 100

router(config-if)#duplex full

router(config-if)#no shutdown



router(config-if)#exit

Jlist mocnenoBarenbHOro uHTEpdeirica yctpoilcTBa, BbinonHstonero pois DCE,
HEOOXOJMMO YKa3bIBaThb TAaKTOBYIO YAacTOTy (IPOMYCKHYIO CIIOCOOHOCTH), MPU 3TOM
JTAHHAs1 KOMaH/1a BBINIOJHAETCS TOJIBKO Ha OJJHOM CTOPOHE JIMHUU CBS3H:

router(config)#interface serial0

router(config-if)#clock rate 125000

Ecin na mnocnenoBatenbHOM uHHTEpdelice HEOOXOAMMO HCIOIb30BaTh JAPYron
pOTOKOI 2-T0 ypoBHsA (Hanmpumep, Frame Relay), To 3T0 nenaercst ¢ moMoIbo KOMaH/Ibl:

router(config-if)#encapsulation frame-relay

[Tapamerpsl uHTEpPEICOB, MPOTOKOIOB 2-TO YPOBHS, a TakKe CTaTHCTHKA
OTHPABIIEHHBIX U MOJTYYEHHBIX KaJpPOB MOXKET ObITh MPOCMOTPEHA CIAEAYIOIIEH KOMaHI0M
B PEXXHME aIMUHUCTPATOPA:

router#show interface

[TongpoOHast umHdopManuss o mnapamerpax nporokoja I[P moctymna B pexume
aAMUHHCTPATOPA IO KOMaH/IE:

router#show ip interface interface

Kpartkas cBoanas Tabnuiia coctostnuit IP-untepdeiicos:

router#show ip interface brief

PaccmoTpum HaAcTpoOMKy CTaTMYECKOW MapuipyTu3aluu. MapmpyTel, BeIylIue B
CeTH, K KOTOpPbIM MapuUIpyTH3aTOp MOJKIIOYEH HENOCPEACTBEHHO, aBTOMAaTUYECKU
N00aBJIAIOTCS B MapIIPYTHYIO TaOJWIly mociie KOHPUTypupoBaHus uHTepdeiica mpu
YCIIOBUH, YTO UHTEPENC KOPPEKTHO (PYHKIITMOHUPYET.

JIns Ha3HAYEHWS JIONOJHUTEIBHBIX CTAaTHUYECKUX MAapIIpyTOB B  PEKHUME
rJ100aJIbHON KOH(UTypallii BBOJAUTCS KOMaH/A:

router(config)#ip route prefix mask ip_address

MapuipyT 1o yMoOJd4aHUIO (CTaHAAPTHBIA MapUIpyT) Ha3HA4YaeTCsA Cleayrolen
KOMaH/IOM:

router(config)#ip route 0.0.0.0 0.0.0.0

ip_address

[IpocMmoTpeTs TabiMIly MapiIpyTOB MOXKHO 110 KOMaH/IE:



router#show ip route

2. Ilepsonauanvuas nacmpotika cemegvix napamempos Cisco 10S

[locTaHOBKa 3a7ayd: BBIIOJHUTH IE€PBOHAYAIBHYIO HACTPOMKY  CETEBBIX
napametpoB OC Cisco 10S wmapmpyrtuzaropa Cisco 2811 ¢ pabodeit cranuuu
aJIMUHHUCTPATOpPA CETU, UCIIOJIb3Ysl IaHHBIE B CIEIYIOIINX JAHHBIX:

IP-anpec untepdetica: Fa0/0 10.194.7.1/24.

IP-ampec untepdeiica: Fa0/1 192.168.100.26/30.

Cranpaprasii momo3: 192.168.100.25.

Nwms mapmpyruszaropa: R7.

Jlomen: net.bank.

[Mapose noctyna: enable xkld7Hn43412&.

JlokanbHbIN MOJIB30BATENb/apob: noc/nTefa#S1.

ITocnenoBaTeILHOCTE NEWCTBUM.

[Mar 1. IMogkmrounts Kk Mapuipytuzatopy Cisco 2811 pabouyio cTaHIuio depes
KOHCOJIbHBIN IIHYp 1 uHTepdeiic RS-232.

[ar 2. 3amyCcTuTh TEpMUHAIBHBIN KIMEHT U MPOBEPUTH NPABUIBHOCTD IMAPAMETPOB
€ro HaCTPOMKH.

[IIar 3. IIpocMOTpeTh CIMCOK KOMaHI MOJIb30BATEIBCKOTO PEKUMA.

BreImiosHUTE KOMaHy:

router>show version

[ar 4. IlepeiiT B aIMMHUCTPATUBHBIA PEKUM, BBIIIOJIHUB KOMAHY:

router>enable

[ar 5. [IpocMOTpeTh YpOBEHB AOCTYIA B CUCTEME U TEKYIIYIO KOH(PUTYPALUIO:

router#show privilege

router#show running-config

[IIar 6. ITpocMOTpeTh CIUCOK AOCTYMHBIX KOMaHI. ONpeaennuTh U BBIIIOJIHUTH BCE
BO3MOYKHBIE HH(OPMAIMOHHBIE KOMaHabl. Hanmpumep:

router#show flash

router#show version



router#show logging

[Ilar 7. BBINOJHUTH HACTPOMKY MapIIPyTH3aTOpa B COOTBETCTBHM C YKa3aHHBIMU
IIapaMeTPaMH, BBINOJIHUB CJIEIYIOIINE KOMAaH/IbI:

configure terminal

hostname R7

interface fastEthernet 0/1

Ip address 192.168.100.26 255.255.255.252

no shutdown

interface fastEthernet 0/0

ip address 10.194.7.1 255.255.255.0

no shutdown

Ip domain-name net.bank

ip route 0.0.0.0 0.0.0.0 192.168.100.25

[ar 8. CoxpaHUTh KOHPUTYPALUIO MAPIIPYTU3AaTOPA, BHIIOIHUB KOMaHY:

write memory

[ITar 9. BeIkimrounTh NUTAaHWE MAPLIPYTHU3ATOPA. Y CTAHOBUTH CETEBOU MOAYJIb NM-
ESWI161. Bxirounts nuranue wmapumpyruszaTopa. I[IpoBepuTh BO3MOKHOCTB 3arpys3ku
MapHIpyTH3aTOpa ¢ HOBOM KOH(UTYpaIeH.

[Tar 10. [TpocMOTpETH CIUCOK BCEX MTOPTOB U UX UMEH:

sh ip interface brief

[ar 11. BeImogHUTH cleAyomue KOMaH bl U IPOCMOTPETh UX PE3YyJIbTaThl:

sh processes

sh file systems

[ar 12. BeikiouuTh pexxuM mudpoBaHus naposeil B KOHPUTrypamoHHoM ¢aiie,
CO3/aTh MOJb30BATENSA U YOEUTHCS, YTO NApob B KOHPUTYPAIMOHHOM (aiijie 3anucaH B
OTKPBITOM BHJE, 3aTEM BKJIIOUYHUTH PEXKHUM IU(POBAHUA MAPOJIe 1 yOeIUThCS, UTO TENeph
NapoJib MPeICTaBIAeTCs B 3alIM(POBAHHOM BUJIE:

no service password-encryption

username nocl secret test

username noc2 password test
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enable secret test2

show running-config

service password-encryption

show running-config

[lar 13. YpanuTeh BCEX CO3AaHHBIX paHee IOJIb30BATENCH, 3a/laTh CTOMKHUE K
nepebopy Mapoyid TOJb30BaTelNe M Mapoidu s  aJMHUHHCTPATHBHOTO JIOCTYTA.
[IpoBepuTh, YTO [T MOAKIIOUYEHUS K MAPIIPYTU3ATOPY U MEPEXOJA B A IMUHUCTPATUBHBIN
peXUM TpeOyeTcs MapoJb:

line console 0

password n&bbR4d21

login

no username nocl

no username noc2

enable secret xkld7Hn43412&"

username noc secret nTefa#51

[Ilar 14. BpINOJHUTH HACTPONKY MeEXaHU3Ma POJIEBOrO YNPAaBIECHHUS JOCTyNa K
KOMaHaM MapiIpyTHU3aTopa, peau3yIoIIero CASAYOITYI0 MOJUTUKY 0€30MacHOCTH.

CyIecTBYIOT CIEIYIOMUE POJM M COOTBETCTBYIOIIME WM ypPOBHH 0€30MacHOCTH:
aamunuctpatop (15), wumkenep (5) u omepatop (3). JocTym moJIb30BATENSAM,
ABTOPHU30BAHHBIM Ha POJIb HHKXCHCPA, MOKCT 6BITB IIpcaoCTaBJICH TOJIBKO YCPC3
KOHCOJIBHYIO CCCCHIO. HpI/I 9TOM MOI'YT 6I>ITI> BBIIIOJIHCHBI OCHOBHBIC KOMAHIBI I10
JAUArHOCTUKE U HaCTpOfIKe Cp€aACTB MapIIpyTHU3ali, KOMMYTAalluu U aApCCaluu.

[Tonmp3oBarenu, aBTOPU30BAaHHBIE HA  pOJb  ONEpPaToOpa, MOTYT  TOJBKO
MPOCMATPUBATh JTUATHOCTUYECKUE HAHHBIE HA MapuipyTtuszarope. Poiabp agMuHUCTpaTopa
HMECT BCC IPUBUJICTUUA:

username admin privilege 15 secret nTefa#51

enable secret 15 secret Rc@sxa&h

username engineer privilege 5 secret LwgndhR5

enable secret 5 secret Jnfon&gd

username operator privilege 3 secret *mmfjj&D
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enable secret 3 secret Mf88MMh1
privilege exec level 3 show running-config
privilege exec level 3 show startup-config
privilege exec level 3 show

privilege exec level 3 ping

privilege exec level 3 ssh

privilege exec level 3 telnet

privilege exec level 3 exit

privilege exec level 5 configure terminal
privilege exec level 5 configure

privilege configure level 5 ip

privilege configure level 5 no ip

privilege configure level 5 ip route
privilege configure level 5 no ip route
privilege configure level 5 router
privilege configure level 5 no router

privilege configure level 5 interface

line console O

privilege 3

KonmponvHnuvie sonpocul:

1. OcobeHHOCTH PabOoThHI B MOJIL30BATEILCKOM pexkuMe Mapuipytuzatopa Cisco.

2. Ocobennoctu pabOThl B aJIMHHHCTPATUBHOM PEXKHUME MapIIpyTHU3aTOpa
Cisco.

3. Hacrtpoitku ~ mapmpytuzatopa  Cisco B 100aTbHOM  PEKUME
KOH(UTYPUPOBAHMUS.

4, Kondurypanumonnsiii aitn mapupyruzaropa Cisco.

d. HanMenoBanue Mojynei JHMHEHMHBIX KapT M CETEBBIX WHTEpPQEHCOB Ha

Mapipytuzaropax Cisco.
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IIpakTuyeckoe 3anaTHe Ne2. PacuéT JIOKaJIbHOM BIYMCIUTEIbHON CeTH
Ethernet

1. Tlocmpoenue cmpykmypHotl cxemvl cemu
2. Pacuem napamempos mpaghuxa

Lenv 3anamus.
[TpuBHTH OOyUaIOIIMMCS IPAKTUYECKHE HABBIKK 10 pacueTy napameTpoB Tpaduka cetu Ethernet.

1. Ilocmpoenue cmpykmypHou cxemul cemu
VYkazaHus 110 BIOOPY BapHaHTa.

BapuanTel 3amaHus onpeaenstorcs 1no (tabia. 1) B COOTBETCTBMM € NpeAnocieaHei nudpoi
HOMEpa CTyAeHYecKoro Owmnera, mo (Tabi. 2) - B COOTBETCTBHM C IMOcHenHEH HU(pOH CTyIeHUYECKOTo
O6wiera u 1o (tabi. 3) - B COOTBETCTBUH C MOCIEAHEH IUPPON TEKYIIETO To/a.

B npouiecce paboTbl HEOOXOAUMO IIPOU3BECTH:

- OTIpEIeJICHNE CPETHECYTOUHBIX U THKOBBIX IIOTOKOB MEXAy Bcemu demenTtamu JIBC;
- paccyMTaTh MOTOKU B KQKJIOW COCAMHUTEIIbHON JIMHUY;

- paccuuTaTh KaHAJIbHBIE CKOPOCTH U BBIOPATh COOTBETCTBYIOIINE TEXHOJIOTHH;

- paccuMTaTh BpeMs peaklud B CUCTEME KIMEHT-cepBep A cripoektupoBanHoi JIBC;

- IPOU3BECTH BBIOOP 00OPYAOBaHUS;

- paccuuTaTh CTOUMOCTb BEIOPAHHOTO 000PYAOBAHHUS.

3. VcxoaHble naHHBIE IS pacyera.

PaccunteiBaemas JIBC mpezncraBiser co0OW KIUEHT — CEPBEPHYIO CHUCTEMY, OOBEIUHSIONIYIO
cepBepbl H pabouue CTAaHIIMH IPOU3BOJICTBEHHOTO MOIPa3ACICHHUS.

Hepapxuueckasi CTpYKTypa CETH IOBTOPSET CTPYKTYPY HOJApa3IeIeHusI.

VcxonHble JaHHbIE:

1. Hucno cepepoB oT 3-x 110 6-u B cooTBeTcTBUM ¢ Tab1. 1. Homepa cepBepoB - m = 1+6.

2. Yucno otaenos — 3. Homepa otaenos — i = 1+3.

3. Uucno pabouux rpynmn B KaxaoM oTaene oT 3-x 1o 6-u B coorBercTBUU ¢ Taba. 1. Homepa
pabouux rpymm — j = 1+6.

4. Yucno IIDBM (pabouux cTaHIMi, MEepcOHANbHBIX KoMIbioTepoB - PC) B kaxoil paboueit
rpyme paBro 8. Homepa PC — k = 1+8.

5. IHTeHCHBHOCTH CPETHECYTOYHBIX OOMEHOB UIsl JIF0OOOW Maphl KIMEHT — CepBep OAMHAKOBA U
paBHa:

- B HanpaBienuu [19BM — cepsep — 0,2 Koaiira/c;

- B HanpasieHuu cepsep — [I9BM — 2 Koaiit/c

- kod(duuueHt nynbcauuit Tpaduka (OTHOIIEHHWE NHUKOBBIX IOTOKOB K CPEIHECYTOUYHBIM)
ompezensiercs mo (Tadi. 2).
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Tabmuua 2.1 - Yncsno cepBepoB 1 pabouux IpyIi B OTAETaX

IIpeanocnenuss Yucno Yucno pabouux rpymi
nudpa mudpa CEPBEPOB
1 2 3 otnen
oTnen oTnen

0 3 3 4 5
1 3 4 5) 6
2 4 3 4 6
3 4 4 4 5
4 4 4 5 6
5 5 3 5 5
6 ) 4 4 6
7 6 3 4 5)
8 6 4 4 6
9 6 4 5 5

6. IHTEeHCHBHOCTh CPETHECYTOYHOTO BHELTHET0 oOMeHa Jyist Jiro6oit [I9BM onnHakoBa u paBHa:
- B Harpasyienuu [I19BM -Internet - 0,05 Koaiit/c;

- B Haripasiyienuu Internet — [I9BM — 0,7Ko6aiit/c;

- koa(hhunmeHT mynbcanuu Tpaduka omnpeaensercs mno (tadm. 3);

7. VHTEeHCHUBHOCTH cpeaHecyTouyHoro oOmeHa Mexay [I9BM oxpHoit pabouelt rpynmbel —
0,3K6aiita/c. Koadduuunent nmynscannu — 50:1.

8. JIHTEHCHMBHOCTh CpeJHECYyTOUHOro oOMeHa Mexnay Jo0siMu [I9BM mnonpasnenenus He
BXO/ISIIMMH B 0/1HY pabouyto rpynmy — 0,1K6aiit/c. Koapduunent nynscarmu — 50:1.

Tabmuna 2.2 -Kosddurment mynbcanuii Tpaduka “KIueHT — ceppep’”
“cepBep — KIIMEHT

[Tocnenuss mudpa
mudpa
Koadduunent
TyJIbCaIun 0O |50 |5 (0 (5|0 |5 (0|5
Tabmuna 2.3 Koo dunueHt mynpcanuii BHEITHETO Tpaduka
ITocnennss
udpa TEKYILETO
roja
Koaddunuent
myJIbCanui 5 0 5 00 10 20 30 40 50 60




4. TTopsimOK BBITIOJIHEHHS paOOTHI.

4.1. CocraButh cTpyKTypHyto cxemy JIBC, yrounuB mis cxemsl (puc. 1) umcia cepBepoB U
pabouux rpymi B OTJAENAX JUIsl CBOETO BapHaHTA.

4.2. Ins ynoOcTBa NambHEHIIMX PAcueTOB IMPOBECTH HHJEKCAIUIO BCEX Y3JIOB CXEMBI CBOETO
BapHaHTa MoI00HO TOMY, KaK 3TO caelaHo Ha cxeme (puc.3.1). B paccmartpuBaemoii cetu mox yzmom N
(Node) monmmaetcst mr000e ycTpoiictBo Thuma Mapiipyruzarop (Router), kommyrarop (Switch) wim
kourenrparop (hub).

Jluauu cBsizu (BETBM) MEXKIY y3JIaMH YIO0OHO MHJEKCHPOBATh TaK K€, KaK y3€eJl, pacloI0KEeHHBIH
HIOKe 110 uepapxuu. Hanpumep, munuro, coequnsromyo y3en N1 (B nanHom ciydae SWITCH-1) ¢ y3nom
N11 (HUB11), 6ynem o603Hauath kak Vi1, a auHHt0, coequnsromnyo Nas (HUB3s) ¢ y3imom Nzsg (PC-368),
0003HaunM Kak V3eg. ITH 0003HaUeHUs Oy IyT HEOOXOIMMBI IPU PacdeTe MOTOKOB B TMHHSIX.

Cambie HmxHHE BeTBU (Mexay [I9BM U KOHIIEHTPaTOPOM) UMEIOT TPEXMHICKCHOE 0003HAYECHUE
Vijk, rae: 1 — Homep otjena, ] — Homep padoueit rpymmsl U K — Homep [I19BM B paboueii rpyrrie.

4.3. IIpousBecTH pacueT MUKOBBIX MOTOKOB ISl HANIPABIEHUH OOMEHOB, YKa3aHHBIX B ITYHKTaxX
5+8 pazgena 4.3. Hanpumep, eciu tpaduk [I3BM — Cepsep cocrapnsier 2 KoOaiita/c mpu mynbcamusix
70:1, To MUKOBBIA OTOK cocTaBUT 140 xOaiT/C.

4.4. Onpenenutb CyMMapHbIe MUKOBbIE MOTOKU AJI KaKIOW BETBH. JTO OCHOBHAsl pacyeTHas
9acTh paboThI, TpeOyromas TOYHOCTH W BHUMATEIBHOCTH. OpHEHTUPYSICh HAa CYMMAapHBIC TUKOBBIC
MMOTOKH, HEOOXoIuMO OyleT OmNpeneNsaTh IPOIMYCKHBIE CIIOCOOHOCTH COOTBETCTBYIOIIMX BETBCH.
dakTHYECKH ATO CBEAETCS K BbIOOPY oaHOro u3 cranaaptos; Ethernet (10Mowut/c), Fast Ethernet (100
Mowurt/c), Gigabit Ethernet (1000 Mout/c) unu 10GBit Ethernet (10I'6ut/c). L{enecoodpa3Ho cocTaBUTh
TabJIUIly cO CTOJIOIaMU — BETBSIMU U CTPOKAMH — IIOTOKAaMU CIIEYIOIIEro Buaa (Tao. 4).

Tab6muna 2.4 - O0BEMBI TOTOKOB B BeTBsIX JIBC

O0BEMBI TOTOKOB B BeTBsIX (MOaiiT/c)

Bun tpaduxa

1jk 2jk 3jk 1] 2 3 1 2 3 0 sm

[15BM - Cepsep

Cepsep = [15BM

I[IDBM - Internet

Internet - I[IDBM

I[15BM - [15BM
OJIHOM pabou.

TpyIbI

[15BM - [13BM
pasHeIX  pabou.

rpynm

CymmapHsbIi
TpaduK B BETBU

CymmapHas
CKOpPOCTh B BETBU,
Moburt/c




CrpykTypa TabIuIbl OTPaXKaeT CIEAYIONINEe 0COOEHHOCTH UCXOAHBIX JaHHBIX:

- B K&XA0M otaene notoku mMexay [I9BM u koHIeHTpaTopoM oauHakoBbl. [loaTOMy B TabmuIe
JUTSL BETBEW HUKHETO YPOBHS BBIICIICHO TOJBKO Tpu cTonOma — Vijk (BeTBU 1-r0 oTnena), Vojk u Vsijk ;

- B K&XJOM OTJeJIe MOTOKM MEXIY KOHIICHTPATOPOM M KOMMYTAaTOPOM Ui KaXaoi paboueid
rpynnsl oauHakoBel. [loaToMy B Tabmuie A BeTBEH CpeHEro ypoBHS TOKE BBIIEICHO TOJIBKO TPH
ctonbua — Vij (BetBu 1-ro otnena), Voj u Vsj.

Hampumep, nukoBbiii oTok ot cepBepa S1 10 PCiig, paBHbIi 1,2 MOaiiT/c, mpoiaeT 1Mo BETBIM
Vsi, V1, Vi1 1 Vig 1 1omkeH ObITh oTMedeH B cronbnax Vsm, Vi, Viju Vijk . [loTok Mexay aByms
[19BM 1-ro u 2-ro otnenos, paBHsiid 50 Kbaiit/c, mpoiiaet mo BetBsiM, Hanpumep, Vi1, Vi1, Vi, Vo, Vor u
V218 ¥ IOJKEH OBITH OTMEUYEH B COOTBETCTBYIOIIMX CTOJIOIAX.

Heo6xoauMo 00s13aTeIbHO MPOCUYUTHIBATh KOJIMYECTBO OMHAKOBBIX TOTOKOB, MPOXOJSIIMX II0
TOW WM WHOW BETBU, W YyKa3bIBaTh WX CyMMapHbIM 00bEéM. Hampumep, B 5-if crpoke crombma Vijk
yKa3bIBAETCs MUKOBBIA MOTOK OT oaHON u3 [I9BM 1-ro otaena x cemu npyrum [I9BM cBoeit paboueii
TpyNINbl, YMHOKEHHBIM Ha 2. YIBOEHHE MOTOKAa HEOOXOAUMO IS Y4€Ta UCXOMSIIEr0 W BXOMSIIEro
MOTOKOB, TaK KaK IO OJHOW W TOH e BETBU V131 MPOXOAUT, Hanpumep, moTok PCi31 = PCizs u motok
PC138 2 PCu3s .

[Tocne BkmtoueHuss B Tabia. 4 BceX MOTOKOB MOXHO OydeT MOJACYUTAaTh CyMMAapHBIN
WH(GOPMAIIMOHHBIA MOTOK B KAKJOW BETBH.

3ameuanue. Takol MoACYET CyMMapHOW HArpy3KH SIBIISIETCSI OUY€Hb YIIPOLICHHBIM, TaK KakK MMUKA
MIOTOKOB HOCST CTOXaCTUYECKHH XapakTep W HeoOs3aTeIbHO COBMAIAIOT BO BpPEMEHHU. [l TOYHBIX
pacueToB NPUMEHSAIOTCS METOAbl TEOpUU TeneTrpaduka, HO [ CIOXKHBIX CETeH, M0JA00HbBIX
paccmatpuBaeMoil, oHH He pa3paboTaHbl. B cimydae HE0OXOIUMOCTH TMOMYYEHHS TOYHBIX 3HAYCHHI
00BEMOB TTOTOKOB MPUMEHSIOT METOJbI UMUTAIMOHHOTO MOJEIUPOBAHUS, KOTOPhIE BBIXOIAT 32 PaMKH
JAaHHOW KOHTPOJIbHON paboThl. OTHAKO, UCIIONB30BAHUE TAKOH SBHO 3aBBIIICHHOW OIIEHKH CYMMAapHOTO
MIOTOKAa B KaKOM-TO CTENEeHWM  ONpaBJaHO, TaK KaK CO3[aeT OINpPE/AETCHHBIH 3amac MpONyCKHON
CHOocOOHOCTH KaHanoB. OObIYHASI TPAKTHKA MPOEKTUPOBAHUS CETEH - 3arpy’KaTh KaHAJIbl U3HAYAIbHO HE
6onee, yeM Ha 20-30%, MOCKOJIbKY MHTEHCUBHOCTh MH(OPMALIMOHHOTO OOMEHAa B COBPEMEHHBIX CETSIX
HENpPEpPBIBHO BO3pacTaeT (10 HEKOTOPBIM OILIEHKaM y/ABauBaeTCsl KaKble 9 MecsI1IeB).

4.5. Omnpenensitorcss TpeOyemble KaHaJIbHbIE CKOPOCTH JJIsi KaXJIOW BETBH (3alloTHSAETCS
nocneAHsis crpoka tabmn. 4). O6menpuHaTo nHGOpMalMOHHBIE TIOTOKU U3MEPATH B 0aiiT/c, a KaHaIbHBIE
ckopoctd B Out/c. [loaromy mepexon OT MHpeamnocieqHeid CTpoku Tabi. 4 K mocienHell COCTOUT B
MIPOCTOM YMHOXKEHUH €€ 3HaueHui Ha § (Ha uucio OWT B Oaiite).

4.6. Ha 3akiiounTeNbHBIX dTanax padoThl CTYAEHTHI JOJKHBI BHIOPATh 000pYyIOBAaHUE TSI Y3JI0B
JIBC (Pa3gen 5), onpenenuTb CTOMMOCTh BBIOPAaHHOTO 00OpPY/IOBaHUS M PACCUUTATH BPEMsI PEAKIMHU B
tpakte “II9BM — Cepsep — [IDBM” (Paznen 6).

5. Be1i6op obopynoBanus nist y3nos JIBC.

PaccmoTpuM  psig ycTpOHCTB  (KOHLEHTpPATOp, KOMMYTATOp, MapUIpyTHU3aTop), KOTOpHIE
HCIIOJIB30BAJIMCh NP nocTpoeHuu aanHoil JIBC.

5.1. KoHIIEHTpaTop — 3TO MHOTONOPTOBBIN MOBTOPUTENb, KOTOPBIN J1000M OUT, MOSBIISIOLUIMIACS
Ha JI000M M3 €ro MopToB, MEpelaeT Ha BCe JAPYrHe MOPThI, HE3aBUCHMO OT ajpeca MPHUHATOro Kajapa
(ampec naxxe He anamusupyertcs). [losBIieHHEe CHTHAJIOB OJHOBPEMEHHO HA JBYX WJIM 0Oojiee BXOJax
paccMaTpuBaeTcsl Kak CTOJKHOBEHHE U OOHApy»XUBaeTCsl HCTOYHMKAMHU AITHX curHaioB. [lepenaua
BPEMEHHO IpeKpalaercs U BO30OHOBISIETCS 4Yepe3 HEKOTOPBIA ClIydallHbIH MPOMEKYTOK BpEMEHH.
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Konnentparop — ycrpoiictBo (usuyeckoro ypoBHsa. OH Tpolie W JIEHIeBIE KOMMYTAaTopa, HO
Oe3aapecHas rnepegava KaJapoB Ha BCE BBIXO/IbI CHIBHO MEPETPYKAET COOTBETCTBYIOIINNA CETMEHT CETH.

5.2. KommyTaTop - J1r000# MOCTYHAIONIHMA Ha €r0 TOPT KaJp 3aMUChIBACT B MAMSTh (LIETUKOM WIIH
TOJIBKO 3arojIOBOK), aHAJIM3UPYET aJpec MoiydaTeis U MepeiaeT 3TOT KaJp TOJIbKO B HAIIPaBICHUU K
azpecaty. JTO AaéT BO3MOXKHOCTh KOMMYTAaTOpPy OCYIIECTBISTH OJHOBPEMEHHO HECKOJIBKO OOMEHOB.
Hanpumep, nepenasars kaap ¢ nopta 1 Ha mopT 7 u ogHoBpeMeHHO ¢ 11-ro mopta - Ha 9-ii. KommyTaTtop
— yCTpoiicTBO BTOpOro ypoBHsA. OH HPOM3BOIUT Mepelnady KaJpoB B COOTBETCTBUU C (PU3MUECKUMHU
ajzipecamu MOPTOB.

5.3. Mapmpytuzatop — ycTrpoiictBo 3-ro ypoBHsA. B cersax, Bxomsmmx B Internet,
MapuIpyTU3aTOpPhl aHATM3UPYIOT aapeca |P-makeroB, mocTynaromux Ha Jt000W M3 €ro MmopToB, U B
COOTBETCTBUM C ASTHUMH aJpecaMy HANpaBisAlOT NAKeThl K JIpyruM Mapuipytuszaropam win [I9BM
(HampsiMyr0 WM 4epe3 ceTH 2-ro ypoBHs). Jlpyras cymiecTBeHHas (QYHKIMS MapiipyTU3aropa —
COIVIACOBAHUE IPOTOKOJIOB  JIOTWYECKOro ypoBHA. Kaxk mpaBuio, mopTel  MapuIpyTH3aTropa
MHOTO(YHKIIMOHATIBHBI (WM MOAYIbHBI). K 0IHOMY MapHipyTu3aTopy MOTYT HOJKIIOYATHCS, HAIPUMED,
kanaiel JIBC Ethernet u kanansr cetu ATM, Frame Relay wiau ISDN.

5.4. Boibop 060pynoBaHus MPOU3BOAUTCS MO CIACAYIOIINM KPUTEPUSIM:

- 4yucio noptoB. O4eBHIHO, UTO MPUOOpPETaeMOe YCTPOUCTBO JOKHO UMETh YHMCIO MOPTOB, HE
MEHbIIEE, YEM YUCIIO MOAXOAIINX K HEMY KaHaJOB;

- HaJM4Yhe COOTBETCTBYIOMIMX (U3NYECKUX HHTEP(EHCOB: KOAaKCHAIbHBIC KaOelu, BUTAs Iapa,
OIITOBOJIOKOHHBIN KaOemnb. [yl Hamiel cxeMbl IPUMEM, YTO BCE KaHaJIbl OPraHU30BaHbl Ha BUTHIX Mapax
Kareropuud 5, Kpome kaHana Beixoga B Internet (V), kortopslii IenecooOpa3HO OpraHM30BaTh Ha
ONITUYECKOM Kabere;

- HAJIMYUE COOTBETCTBYIOIIMX JIOTUYECKUX MHTepdericoB. [y BHYTpEHHUX JIMHUN HAIlleH CXEMbI
npuMeM uHTepdeiics pasnosuanocreii Ethernet (Ethernet, Fast Ethernet , Gigabit Ethernet unu 10GBit
Ethernet), a nns BHemnei nuaun (V) — untepdeiic ¢ cetbto ATM mno kaHany aOOHEHTCKOTO IOCTYyIa
ADSL,;

- TPOIYCKHBbIE CIIOCOOHOCTH TMOPTOB JIOJDKHBI OBITh HE HH)KE KaHaJbHBIX CKOPOCTEH,
pacCUMTaHHBIX U COOTBETCTBYIOUIMX JMHUHN (mocnenHsst crpoka Tabdn. 4). Ilpu stom HeoOxoaumo
o0paTuTh BHUMaHHE Ha CIIEQYIOIIEee OOCTOSTENbCTBO: NMpEACTaBICHHbIE B TabJd. 4 MOTOKU IOITYyYEHbI
NyTéM CYMMMpOBAHHS JIByXCTOPOHHUX IOTOKOB B Kaxa0i BeTBH. [103TOMy BBIOpaHHBIE KaHaJIbHbBIE
CKOPOCTH OYZIyT JOCTATOYHBI Ja)ke sl MOIYAYIUIEKCHBIX PeXKUMOB paboThl mopToB Ethernet, a B ciyuae
BbIOOpa anmaparypsl ¢ AYIJIEKCHBIM peXUMOM OyaeT obecredeH ONpeaesEHHBIN 3amac Mo MpOoMyCKHOM
CIOCOOHOCTH BETBH. B nyumiem ciydae, mpu CUMMETpUYHOM Tpaduke, 3amac OyneT ABYKpPATHBIM.
Hampumep, nipu ayminekcHo# cBsizu nmoptel Ethernet 10 MoOut/c MoryT nepeaBath JaHHBIE CO CKOPOCTHIO
20 Mowut/c — nmo 10 M6ut/c B kaxaoM HampaBieHMH. OTMETUM TaKXKe, 4YTO COBPEMEHHbIE CTaHAAPTHI
Ethernet, kpome KoakcHaNbHBIX BEPCHil, UCTIOIB3YIOT, KaK MPABUIIO, NYIJICKCHBIC PEXKUMBI;

- CyMMapHasi TPOINYyCKHas CIOCOOHOCTh YCTpPOWCTBA [OJDKHA OBITh HE HHXKE CYMMBI
paccuMTaHHBIX KaHAIBHBIX CKOPOCTEH /7Sl BCEX JIMHUM, MOJIKIIIOYAEMBIX K 3TOMY YCTPOMUCTBY.

5.5. PexoMmeHaanuu no BIOOPY 000pYAOBaHHUS.

[Tpu BbIGOpE 00OpYyNOBaHMS M3 HOMEHKJIATYPBI: MapLIPyTH3aTOp, KOMMYTATOp, KOHIEHTPATOp
HE00XO0AMMO TMOJIb30BaThCs CIECAYIONIMMHU PAaBUIAMU:

- MapLIPYTU3aTOp MO CPABHEHUIO C KOMMYTAaTOpPOM 00iagaeT OOJbIINM MHTEIEKTOM (paboTa ¢
IP-anpecamu, 60prba ¢ MHMPOKOBEIMIATEILHBIMU IITOPMAMH), @ KOMMYTATOp JIENIeBIe U o0IagaeT, KaK
MPaBUII0, OOJIBIIUM OBICTPOICHCTBUEM;

- KOMMYTaTOp TIO CPaBHEHHIO C KOHIICHTpAaTopoMm Oojiee WHTeIUIeKTyajaeH (pabora ¢ MAC-
ajZipecamMy, YTO TO3BOJIET CYIIECTBEHHO OTPAaHUYHUTh 30HY KOJUIM3HMM, CHEHU(PUUHYIO IJIS TEXHOJOTUU
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Ethernet). Konuenrtpatop nemresie. OqHako, B IMOCIEAHHE TOABI B CBSI3H C MAacCOBBIM BBITYCKOM
MHUKPOYMIIOB [UII KOMMYTAaTOPOB HMX CTOMMOCTb 3HAUMUTENBbHO CHHU3WJIACh W OHHM CUMTAIOTCS Oolee
MPEANOYTUTENbHBIMU. B TaHHOM MPaKTHYECKOM 3aHATUHU BBIOOD MPEIOCTABIACTCS CTYICHTAM.

5.6. Ilepeunn HEOOXOIUMBIX YCTPONCTB M UX MAapaMeTPhl PETYISPHO MeYaTaloTCs B MPaiic JTUCTaX.
Hanpumep, B Takux mzmanusx kak «4Hro? ['me? ITouem? KommbroTepbl n oprrexuuka» win «Tenexom
PocroB. Kommbrorepbl > cpeacTtBa CBA3M > OpPITEXHUKAa > 3JEKTpOHMKa» Ilapamerpsl BBIOpaHHOTO
YCTPOMCTBA MO>KHO YTOUHHTB, «IIOKONABILINACE» B IHTEpHETE.

6. PacueT BpeMeHU peakiiMu CUCTEMBI.

B cucreme knMeHT - cepBep MOJ BPEMEHEM pPEaKLMM MOHUMAETCS MHTEPBAJ BPEMEHH MEXIY
BBOJIoOM 3ampoca B [IDBM kimeHTa M molydyeHHEM OTBeTa Ha d3KpaHe MoHHUTOpa. C OOJbIIMMH
YIPOUICHUSMH 3TOT PacYeT MOYKHO IMPOU3BECTH CIEAYIOIIMM 00Pa3oM.

B o0mem Buje Tp=tus + ts + tuo;

- T}, - Bpems peakuuu;

- t1s - Bpems nepenaun 3anpoca ot [IDBM no cepsepa. Tak kak 3ampochl, Kak MpPaBHIIO, OUYEHb
KOpPOTKHE, TO MOXHO B t;; ydecTb TOJIBKO 3aJepKKH B y3nax. [IpuMepHo mo 25MKC. Ha KaxkaoMm y3iie
(KOHIIEHTpaTOpe U KOMMYTaTOpe);

- {s - BpeMsi IOJArOTOBKU OTBETA cepBepoM. Eciu He yuuThIBaThb BO3MOXHOE CTOSIHHME 3alpoca B
ouepeu Ha 00CIy)KHUBAaHUE CEPBEPOM, TO MOMKHO MPUHATH s paBHBIM 0,5Mc;

- tho - BpeMs mepenaun oTBeTa ot ceprepa 10 [I9BM. 3xech, kpome 3anepkku B y3imax (25 MKc.),
CJIEyET yYeCTh U BPeMs IIPOXOKIACHUSI JUIMHHOTO OTBETA YepPE3 CaMblii HU3KOCKOPOCTHOM KaHall.

Paccmotpum nenb kananoB mexay cepsepom Si u PCiar (Puc.2).

S: No N1 N11 PCi11

O Vsi Q Vi Ol Vi Q O

Puc.2.2 Cxema Tpakra cepBep — padouas cranuus (II9BM).

Ilycte B pe3yibTare pacyeToB IO IIYHKTY 5 ONpPENENCHBbI CICAYIOLINE KaHaJIbHbIE CKOPOCTH:
C111=10Mo6wurt/c, C11=10M6ur/c, C1=100 Moé6ur/c:

Torma, s mepenaun oTBeTHOro (aitna, Hampumep, umHOW B L Moaiit, mo camomy

HU3KOCKOPOCTHOMY KaHay Vi (ckopoCTb C111=10Mo6wut/c) notpedyercs BpeMs
L*8 0,01%10°+8
t,, = =— =8mc; (ma L=0,01 Mo6aiir).
ooc 10+10° ( :

[udpa 8 B uncnuTene COOTBETCTBYET YUCTYy OUT B OaiiTe. Takum oOpazom, ob1iee BpeMs peakinu
COCTaBHT:

Tp=3*25mkc + 500mKc + 3*25Mmke + 8000MKc = 8650 mMKc.

Koadduuuentsr 3 B ganHOi (opmyne cooTBETCTBYIOT 3-M y3nam, pasgenstommm [I9BM u
cepsep. Bpems - 500MKc — 3TO NMPOAOIKUTENIBHOCTh OATOTOBKU OTBETa cepBepoM. Bpems - 8000mke —
3TO PAaCCUMTAHHAS BBIIIE MPOJOJKUTENBHOCTh Nepenayn oTBeTa (8mc). JlnmuHy oTBeTHOro ¢aima L
CTYJEHT BBIOMpPAET MPOU3BOJIILHO U HE3aBUCUMO OT JPYTUX CTYACHTOB.
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Ctporo roBopsi, pac4éT BpEMEHH PEaKIMU JOJKEH ObLI YUHUTHIBATh U BPEMs pPaclpOCTpPaHEHUS
CUTHaja (PJICKTPOMArHUTHOM BOJIHBI) OT KOMIIBIOTEpa 1O cepBepa u oOpatHO. B obmem cimyuae, 310
BpeMms omnpenensiercs kak t, = S/V, rae: S — paccrosiHre MEXIy ABYMs y3iaamu (110 Kaberro);

V — CKOpPOCTb PAacCIpOCTPAHECHHs SJIEKTPOMAarHUTHOM BOJIHBI B KaOese JaHHOIro Tuma (MO>KHO
npusAts V = 200000 km/c).

Torga ans S = 100 M monyuum tp, = 0,5 MKC. A BpeMsl paclipOCTpaHEHHUs CUTHalIa B 00€ CTOPOHBI
ornpeaenuTcs Kak tp, = 1MKc.

B cBsi3u ¢ Tem, uro Tononorus JIBC (pacnosnoxxeHue cepBepoB, KOMIIBIOTEPOB, KOMMYTAaTOPOB) B
JAHHOM MPAKTUYECKOM 3a/IaHUU HE OMPEeNAeTcs, a TaKkKe B CBA3M C HE3HAUUTEIHbHOCTHIO BPEMEHU
pacrpocTpaHeHHs B IMpejesaXx HeOONbIIONW JOKAIBHON CETH, 3TO BpeMs MPH pacuéTe BPEMEHU PEaKLUuu
HE YYUTHIBAJIOCH.

7. 3aKIIIOYCHHE.

B 3akimtouennn paboThl HEOOXO0IMMO IIPUBECTH OCHOBHBIC ITapaMETPhl PACCYMTAHHOM CHCTEMBI:
- yucyo [I19BM;

- BpeMs peaKiluu;

- CKOpOCTh KaHaja foctyna B Internet;

- CTOMMOCTbH 000pYy/10BaHUS.

Koumponwbnwvie 6onpocbi.

1. [Mpunuun pabotel cetu 1o TexHosioruu Ethernet.

2. OcHoBHbIe cTannapThl TexHomoruu Ethernet.

3. JIist KaKuX MepelaroluX Cpel CTaHapTu3upoBana TexHosorus Ethernet.

4. Crpykrypa kaapa Ethernet.

5 Kaxwue oriinuust Gpu3iueckux napaMmeTpoB CUTHAJIOB CYLIECTBYIOT B TexHomorusix Ethernet,

Fast Ethernet u Gigabit Ethernet.
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IIpakTnyeckoe 3ansaTue Ne3. [IpoekTHpOBaHHEe KOMMYTHPYEMOIi CeTH ¢
HCMoJIb30BaHueM TexHoaorun VLAN

1. Uzyuenue mexnonoeuu VLAN
2. Illpoexmuposanue JIBC gpunuana banka c ucnonrvzosanuem mexuonocuu VLAN

Llenv 3ansamusi.

[enbro 3aHsaTHS pabOTHI ABJISIETCS O0yUYEeHHE METOZaM U CPEJICTBAM 3alllUTh
HHDPACTPYKTYPHl KOMMYTAIIMH IPU UCIIOJIB30BAaHUU TEXHOJIOTUN BUPTyalIbHBIX JIBC
(VLAN), ux HacTpoiike 1 MapIipyTHU3aIUH.

1. Uzyyenue mexnonoeuu VLAN
Bupmyanvnasa JIBC i VLAN — mupokoBeaTenbHbIi TOMEH BTOPOTO YPOBHSI.

[TopThl KOMMYyTaTOPOB, NpUHAIEKaIKUe oJHOU VLAN, MOryT 0OMEHUBAThCA KaJpaMu
MEX]ly cOOOM, HO HE MOTYT OOMEHUBAThCs Kaapamu ¢ moptamu apyrux VLAN.

Jlns nentpanuzoBanHoro ynpasieHuss VLAN Ha koMMyTaTopax MOXET ObITh
HCIIOJIB30BaH MpoTokos VTP.

Jlnst nmepenaun kaapoB HecKoJIbkUX VLAN Mexy KOMMyTaTropamMu UCIOJIb3YIOTCS
Mazucmpanvhbie coeOuHeHUs, WIA MPaHKu.

[TopTel KOMMYTAaTOPOB, OOPa3yIOIIME MAarUCTPAJIbHBIN KaHall, HA3bIBAIOTCS
Ma2ucmpansbHbiMu, WA mpanKoguimy nopraMu. Ha MarucTpanpHbIX oprax (B OTIMYUE
OT MOPTOB JIOCTYIIa) IPOU3BOAUTCS UACHTUPUKALNA U HHKaNCysauusa kaapoB VLAN ¢
noMolibio nmpotokosioB ISL unu IEEE 802.1Q.

JIns AMHaMHUYECKOTO CO3/IaHMsI MaruCTpaabHOTO KaHaua MEXAYy KOMMyTaTopaMu
MOET UCI0IB30BaThCs MpoToKoJ DTP. [lopTel KOMMyTaTOpa, nepeaaromme Kaapsl
Tosibko ofHOM VL AN, Ha3wiBatoTcsa nopmamu docmyna (access port). Kak mpasuio, mo
YMOJTYaHUIO BCE MOPTHl KOMMYTATOPOB SIBJIAIOTCS TOpTaMu Joctyna u Haxoasares B VLAN
c HoMepoM 1, Ha3pIBaeMol cobcmeennol unu cmanoapmuoti VLAN (native VLAN). Jlns
co0ctBeHHbIX VLAN He NpUMEHSI0TCSI HUKAKhE MMPOTOKOJIbI MHKATICYJIALIMH.

Paznmuuaror cratnueckue u nuHamuueckue VLAN. B cmamuueckux VLAN
Ha3Ha4yeHUe MopTa OCYLIECTBIAETCA aAMUHUCTPATOPOM Ha JTaIle HACTPOUKHU

koMMyTaTopa. B ounamuueckux VLAN HazHaueHUe MOPTA OCYIIECTBISAETCS 110
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HEKOTOPOMY TIPOTOKOJTY H, Kak nmpaBuiio, Ha ocHoBe MAC-anpeca y3na cetu. B
HACTOSIIIIee BpeMsI B OCHOBHOM HCIOJIb3YyIOTCsl cTaTndeckne VLAN.

KommbroTepsl, Haxozsmuecs B pa3Hbix VLAN MoryT oOMEHUBATHCS TaHHBIMU
TOJIBKO Yepe3 MapuIpyTU3aTop (WM JIF000e Apyroe yCTporucTBO ypoBHA L3), nMerommii
untepdeiicel B 3Tux VLAN. Takue VLAN Ha3biBatoTCs MapiipyTU3UPyEMbIMH, HHAYE —
U30JIMPOBAHHBIMH.

B Hacrosimee BpemMsi peKOMEHAYETCS UCIIOIb30BATh CIEAYIOLINE IPUHUUIIBI IPU
CO3JITaHUH M HACTPOWKE 3aIMUIIECHHBIX KoOMMYyTUpYyeMbIX JIBC:

1. He ucnionp3oBaTh 715 pactpocTpanenus: nHbopMaiuu o0 ucroiabdyemMbix VLAN
B JIBC npotokon VTP (Bkitouath pexxum transparent).

2. B xauecTBe mpOTOKOJIa MHKATICYJIAIMU UCTIONBh30BaTh rpotokoin |EEE 802.1Q.

3. 3anpeTuTh nepenanaTh kaapbl coocTBeHHOM VLAN mo MarucTpajibHbIM KaHaJlaM.
B xauectBe native VLAN ncmob30BaTh CrieiuaibHO IS 3TOT0 BhlieeHHYI0 VLAN, He
UCIIOIb3YEMYIO HU JJISI KAKUX JAPYTUX LIEJIEH.

4. He ucnons3oBars crangapTHyo VLAN 1 B JIBC uu anig kakux ueneit, 0coOeHHO
JUI yIPaBJICHUS CETEBBIM 000PYI0BAaHUEM.

5. Ha maructpajibHbIX MOpPTaxX UCMHOJIb30BaATh TOIBKO HeoOxoaumbie VLAN —
VLAN, KOTOpbIM NMPUHAJIEKAT TOPTHl KOMMYTAaTOPOB Ha JIpyroi cropone. Bee apyrue
VLAN 3anpemars.

6. He ucnonb3oBats ogunakoBeie VLAN Ha pa3ubix kommyTtaTopax. Hanbomnee
NPEANOYTUTENbHBIA BapUaHT IPOSKTUPOBAHUS — OJJUH KOMMYyTaTop, onHa VLAN, ogHa
IP-ioaceTs.

7. Bce Hencnoab3yeMble NOPThl KOMMYTATOpa MepeBOAUTh B pexkuM shutdown u
Ha3HA4yaTh UX B CIENHAIBHO CO3AAaHHYIO JUIsl 3TOT0 HEMAPUIPYTU3UPYEMYIO U
n3oaupoBanHyr0 VLAN.

8. Ha moprax mocTyna OTKIJII04aTh UCIIOIb30BaHue poTtokoaa DTP.

JIy1st MUHUMU3AIMKA BPEMEHH BOCCTAHOBIICHUS (DYHKIIMOHUPOBAHUS CUCTEMBI TIPU
NOJKJIIOYEHUH KaHala Ha MaruCTpaJIbHbIX MOPTaxX ycTaHaBauBaTh mpotokoia DTP B

pexumax On/On u Nonegotiate (OTKIIFOUaTh COTJIACOBAHUE).
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2. Ilpoexmuposanue JIBC ¢puruana 6amka c ucnorvzosarnuem mexuvonoeuu VLAN

[ToctanoBka 3agaun: JIBC ¢unmana 6anka nmoctpoeHa Ha 6a3e JByX KOMMYTaTOPOB
ypoBHs jaoctyna ¢unmmana Cisco Catalyst 2960 (SW4-2, SW4-3), komMmyTaTtopa ypoBHS
sapa-pacnupeznenenus pumuana Cisco Catalyst 3560 (SW4-1) u mapmpytrsaropa 1ocTyma
Cisco 2811 (R4).

Tpebyercs co3gate VLAN ¢ HOMepamu [jisi pabOuyMX CTaHIMM, MPUHTEPOB U
cepBepoB OaHKa B COOTBETCTBUM CO CXEMOW, MpEACTaBICHHONW Ha puc. 1, HacCTpOUTH
MapupyTuazanuio Mexay 3TuMu VLAN npu ux noakinrodeHuy K Mapupytu3aropy R4 mo
MarucTpajibHOMY KaHaldy, a TakKe BBINOJHUTh HACTPOMKU B COOTBETCTBUU C
MPUBEICHHBIMU BBIIIE PEKOMEHIAIUSIMHU.

[TocenoBaTenbHOCTD JEUCTBUN.

[ar 1. Ha kommyTaTope ypoBHs noctyna gunnana SW4-3 oTKIIOUUTH IPOTOKOJI
VTP, coznats HeoOxoaumbie VLAN, HaCTpOUTh MarucTpalibHbIN MOPT U MOPTHI IOCTYTIA
KOMMYTAaTopa:

vip mode transparent

vlan 30

name AS_Client_Bank

vlan 40

name Service

vlan 700

name unused ports

vlan 701

name native

[ITar 2. HacTpouTh UCHIOIB3YEMbIE MAaTUCTPAIIbHBIC TOPTHI U MOPTHI AOCTYyIIA
koMmyTaTopa SWA4-3:

interface fastEthernet 0/1

switchport mode trunk

switchport nonegotiate

switchport trunk native vlan 701

interface fastEthernet 0/2
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Pucynok 3.1- Cxema coenunenus ooopynoBanus JIBC

switchport mode access

switchport nonegotiate
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switchport access vlan 30

[ar 3. Hactpouts HEeUCHOIb3yeMble TOPTHI KOMMyTaTopa SW4-3, ncronb3ys
BO3MOKHOCTDb YKa3aHHA JUalla30Ha ITIOPTOB!

interface range fastEthernet 0/4-24

switchport mode access

switchport nonegotiate

switchport access vlan 700

shutdown

[ar 4. BeInmoHUTH aHAIOTMYHBIE HACTPOIKHU ¢ yueToM Tpebyembix VLAN, Ha
KoMMyTaTtope SW4-2.

[Iar 5. Ha kommyTaTope ypoBHs siapa-pacupenencHus punuana SW4-1 HacTpouTh
MaruCTpajJbHBIC ITOPTHI AJIsI COCAMHCHUS C MApPIIPYTHU3aTOPOM U KOMMYTAaTOpaMH JOCTYyIIa
I10 CXCMC MAT'UCTPAJIbHOT'O ITOAKIIFOUCHU . BrimmoaHuTh HaCTpOﬁKH 0€30I1aCHOCTH
COIIaCHO IIPHUBCACHHBIM BBIIIEC PCKOMCHOA MM

ip routing

interface fa0/1

switchport trunk encapsulation dotlq

switchport mode trunk

switchport nonegotiate

switchport trunk native vlan 701

switchport trunk allowed vlan 10,20,30,40

[Tar 6. Ha mapmpyTtuzarope grmana R4 cozgats Heooxoaumeie VLAN,
HacTpouthb sub-uHTepdeiicel Ha mopty Fal/l u BKIIOYNTH MHKATICYIISIUIO 110 IPOTOKOITY
|EEE 802.1Q:

interface fa0/1

no shutdown

no ip address

interface fa0/1.2

encapsulation dotlq 10

ip address 10.194.4.1 255.255.255.192
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interface fa0/1.3

encapsulation dotlq 20

ip address 10.194.4.65 255.255.255.192
interface fa0/1.4

encapsulation dotlq 30

ip address 10.194.4.129 255.255.255.192
interface fa0/1.5

encapsulation dotlq 40

ip address 10.194.4.193 255.255.255.192

[ar 7. [IpoBeputs noctynHocTh cepBepoB AC ¢ pabounx CTaHIUN, UCCIEA0BATh

(bOpMaT KaapoB, IICPCAAOINXCA 110 MAruCTpaJbHOMY KaHaly MCKIY KOMMYTaTOPOM

Spa-pacnpeeNICHIs] 1 MapIIPyTH3aTOPOM.

Y6eauThcsi B HeBO3MOXKHOCTH B3aumoeicTBus ¢ cepBepamu AC uz VLAN 700.

[ar 8. Yo6eautscs, uro kaapsl native VLAN He HHKANCyJIUPYIOTCS TPOTOKOJIOM

IEEE 802.1q nmpu ux nepenade no MarucTpajJbHOMY KaHaIy.

DTP.

Koumponvnwvie 6onpocoi.

1. Onpenenenne BupryanbHoil JIBC.

2. JlaiiTe peKOMEHJAllUH 110 HACTPOMKE MEXAaHU3MOB 3aIUThI BUpTYyaiabHbIX JIBC.
3. Onpenenenue cratnueckor u nuHamMmudeckot VLAN.

4. TlosicHuTe Ha3HauYeHHE W OOIIME NPUHLIUMNBI (PYHKIMOHUPOBAHMS MPOTOKOJIA

5. Ha3nauenwue noptoB Tuma trunk u access.
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IpakTnueckoe 3ansatue Ned, [locTpoenue ropoackoii
MyJbTHCepPBUCHOM ceTH Ha mpuHIunax NGN

1. U3yuenue oowux npuryunos NGN
2. Peanusayus cmpamezuu "Hanooicennas cemu"

Llenv 3auamus.
N3yuuts npunnunsl mogaepausanuu ['TC st nepeBoaa e€ B TOPOJICKYIO MYJIbTUCEPBUCHYIO CETh
¢ rexronorusiMu NGN. OcBouts MeTouKy nosTanHoi Mmoxepuusanuu I'TC.

1. Uzyuenue obwux npunyunos NGN

B pa3BuTuu 37€KTPOCBA3M MOXXHO BBIJECINUTH HECKOJIBKO XapaKTEPHBIX MEPUOJIOB BPEMEHH, B
TE€YEeHUE KOTOPBIX HAaYMHAIACh MOJEpPHHU3ALMs TEIEKOMMYHUKAIMOHHBIX ceTeil. CTeneHb W3MEHEHUH
Bcerga Obuta pasnuuyHod. Hampumep, mepexon OT A€KaJHO-IIArOBBIX KOMMYTAIlMOHHBIX CTaHIMH K
KOOP/JMHATHBIM OBbLI, HECOMHEHHO, Ba)KHbIM 3TallOM pa3BUTUS TeneGOoHMH. 3aMeHa KOOPJMHATHBIX
KOMMYTAllUOHHBIX CTaHLUMN Ha LU(pPOBbIE - KauecTBeHHas (OoJjiee CYyIECTBEHHAs) PEKOHCTPYKIUS
TeJICPOHHBIX CETCH.

[Tepexon k NGN MOXHO cuMTaTh pPaJUKAIBHOW MOJAEpPHU3ALUEH TEIEKOMMYHUKAIIMOHHOM
cUCTeMbl. MEHSIOTCS HE TOJbKO TEXHOJIOIMUYECKHE MPUHLMIBI Nepefaud U KommyTanuu. Becbma
CYIIECTBEHHBIE HW3MEHEHHsI TPOM30MAYT Ha pPbIHKE HWH(POKOMMYHHKAIIMOHHBIX YCIYT, B CHCTEME
TEXHUYECKOH 3KCILTyaTalluy U HE TOJIBKO.

O6mue npunnurnbsl NGN.

Konuenmuss NGN paspaOGaTbiBaeTcsi B TEU€HHE HECKOJIBKMX JIET, HO JO CHUX IIOp He
chopMyITUpPOBaHO BHATHOE OmpejaencHue ans "cetu cieayromero nokonenus". B 2003 r. Ha ogqHOM 13
ceMuHapoB MexayHapoaHoro coro3a aekTpocBszu (MCD) ¢ cumBonMYHBIM Ha3BaHueM '"'Next
Generation Networks: What, When and How?" 0b110 npesioskeHo ornpeneieHue sl 3TOro HalpaBJIeHUs
B pa3BUTHM MHPOKOMMYHHKAIMOHHOW cucTeMbl. B oxHol u3 myOnukanuii [1] oHO mepeBeieHO Tak:
"Certu clieyromero noKoJIeHHsl - 3TO BCEOXBAThIBAIOIIEE MOHATHE JUIsl MHPPACTPYKTYPHI, peallu3yrolen
NEPCHEKTUBHBIE YCIYTH, KOTOPbIE JOJKHBI ObITh B OyaylieM npeaiaoxkensl OneparopaM MOOWIBHBIX U
(UKCUPOBAaHHBIX CeTe OJHOBPEMEHHO C TMPOJOKEHHUEM TMOAJEPKKH BCEX CYIIECTBYIOIIUMX Ha
CErOAHSAIIHUN JeHb yciyr. CeTH Clenyrouero IOKOJIEHHsS HCHOIb3YIOT TEXHOJIOTMHM Iepeladd U
KOMMYTalluY, 0a3upyroTcs Ha (U3NYECKOM CJIO€ ONTHUYECKMX KaHaJoB, 00ECHeyMBaIOT MOJHOLIEHHOE
B3alMOJEICTBHE C CYIIECTBYIOIIMMHU CETAMU".

ABTOp apyro#t cratbu [2], ocHOBBIBasich Ha pexkoMmeHganuu MCD Y.2001, naeT HECKOIbKO MHOE
tonkoBaHue TepmMuHa NGN: "OT1o ceTh Ha 0a3e makeToB, KOTOpas CHOCOOHA NPEJOCTaBIATH YCIYTH
ANEKTPOCBS3M U MIPENOCTaBIATH BO3MOXKHOCTh  HCIOJb30BaTh HECKOJIBKO  IHIMPOKOMOJIOCHBIX,
o0ecreunBaIIUX KadyecTBO OOCITYXHBaHUS, TPAHCHOPTHBIX TEXHOJOTUH M B KOTOPOH (QYHKIIHH,
OTHOCSIIIMECA K YCIIyraM, HE3aBHUCHMBI OT HIKEJEXKallUX TEXHOJIOTHH, OTHOCSIIMXCS K TPaHCHOPTH-
poBke".

MoHO mnpeanoxuTh Oojiee MPOCTYIO TpakToBKY TepMuHa NGN, eciu BOCHOJIB30BATHCA
ompeeNieHueM CeTH, KOoTopas mojnepxkuBaeT obcmyxkuBanue "Triple-play services" [3]. Ee moxHO
paccMaTrpuBaTh KaK  MYJIbTHCEPBUCHYIO CE€Tb, B KOTOPOH TNPEJOCTaBISIOTCS OCHOBHBIE U
JIOTIOJIHUTENbHBIE YCIYTH A1 oOMeHa TpeMs BuiamMu uMHbopMauuu (pedb, JaHHblE M BUJIEO). Takas
MYJIBTHCEPBUCHAsI CETh Oy/IeT HSKOHOMHUYHO YJOBJIETBOPATH TpeOOBaHWsS BCEX IOJIb30BaTeIe B
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o0o3pumoii mepcnektuBe. Tenepb onpenenenne maiass NGN dopmynupyercs B Oojee mpoctoit popme:
NGN - 310 ceThb, crmocoOHas obecrieunTh oOciyxuBanue Buma "Triple-play services" 3a cuer wuc-
M0JIb30BaHMs 000pPYJOBAHNUS TIepeIad U KOMMYTAlLlMU, OCHOBAaHHOT'O Ha MAKETHBIX TEXHOJIOTHSIX.

OynkumoHanbHO 0000méEHHass crpykrypa NGN mpeacraBisercss YeThIpbMSI  IUIOCKOCTSIMH
(YypoBHSIMH):

- IVIOCKOCTh yCIIyr (IpUJIokKeHUi): e€ 3ajaua — o0ecrieyeHne BCero CreKTpa yciyr J0CTYITHOTO Ha
CeTAX CIENYIOUIero IMOKoyleHus. B OonbpHIMHCTBE cilyyaeB Ui pealu3alud ypPOBHS IPHIIOKEHHUH
BBIJICJIAIOTCS OT/ENIbHBIE CEPBEPHI U 0a3bl JaHHbIX;

- IUIOCKOCTh  yHpaBieHHd  (CeTh  CUTHAIM3alMM), OOecHeuuBarollas  pealu3aluio
MOJIb30BATEIBCKUX 3aIPOCOB MyTEM KOMMYTAIIMH MAKETOB B TPAHCHOPTHOH cetu. Bc€ To MHOrOOOpasue
YCTPOMCTB, KOTOpBIE TPAHCIMPYIOT U KOMMYTHUPYIOT TpadUK HaHHBIX, MPeoOpa3yroT HH(OPMAIHIO,
3aJI0KCHHYIO B TAKeThl, B CTAaHAAPTHYIO TeNe(POHHYIO CHTHAJIU3ALUI0 U COCIUHEHUS, COIPSTaroT
U(POBBIE CETH PA3IUYHON MPUPOJABI, TEPMUHUPYIOT Ha cebe pa3indHble BHIBI Tpaduka, yrnpaBisercs
U3 OJHOTO MOIIHOTO siapa. JTO sIpo cBsi3biBaetcs ¢ moustheM Softswitch. OcHoBHas GyHKIMs
Softswitch — ympaBienue coenuHenuem aboHeHTa A ¢ aboHeHTOM b ¢ obecreueHHeM MapamMeTpoB
KayecTBa 00CIyKUBaHMS,

- 6a30Bas MJIOCKOCTh — TPAHCIIOPTHAs CeTh NakeTHOH nepeaayn. OT TEXHOJIOIHM, UCIOIb3yEMbIX
Ha 3TOM YpOBHE, BO MHOI'OM 3aBHCHUT YPOBEHb paOOThI BCEW CETHU CIIEIYIOLIETO MOKOJIEHHS U KOJIMYECTBO
NPEI0CTaBISIEMbIX CEPBUCOB. B kKauecTBe TpaHCcopTa MOTYT OBbITh UcHoNib30Banbl cet ATM, Ethernet u
Kak HanboJiee nepcrekTuBHas - Texaonorust MPLS;

- TUTIOCKOCTh a0OHEHTCKOTO JIOCTYIIA, pealu3yrollas BCEe HEOOXOAMMBIEC BHJIBI MHTESP(PEHCOB B
KaXx/10il KOHKpeTHOM ceTtu. Ilog TepMHMHOM «JIOCTYI» MpEAInojiaraeTcsi O4eHb IIMPOKOE IOHSTUE OT
IUGPOBBIX a0OHEHTCKUX JIMHUHA /10 MOTPAHMYHBIX IUII0O30B U KOHBEPTEPOB CUrHaiIM3anuu. Jloctym B
obmiem ciydae — 310 Bc€ To obopymoBanue, kotopoe cBsizbiBaeT ceThb NGN ¢ TpagunmonnsiMu TDM-
CeTSMHU U Jja’ke HEOOJIbIIMMHU JIOKAJBbHBIMHU CETSMH Iepefayd AaHHBIX. [Ipupona MOIKIIOYEHUS MOXKET
ObIThb paszHoil: DSL-cucrembl ¢ MenHoW kaOenbHOM mapoil, cucTeMbl IUPPOBOro KaOEIbHOTO
teneBuacHus, OecripoBoaHbie cucteMbl Wi-Fi 1 WIMAX, onTrueckie TEXHOJOTHH J0CTya (Hanmpumep
PON). O0beauasieT UX BCceX OJHO — B Ka4eCTBE KOHEUHOro MHTepdeiica aboHeHTY mpenocTrasisercs |P-
MOJIKJIIOUYEHUE, YTO Ja€T BO3MOXKHOCTb HCIOJIb30BaTh HHTEIIEKTYaJbHBIM TEpMUHAN C JOCTYIIOM K
00JIbIIOMY YHCITY TOTIOJHUTENBHBIX CEPBHCOB.

Mognepuuzanust ['TC, usnoxeHHass B JaHHOW paboTe, B OCHOBHOM, OIMCBHIBAET H3MEHEHMUS,
IIPOBOJIUMBIE B 0230BOM TIOCKOCTH U TNIOCKOCTH YIIPaBJIECHUS.

Mogens NGN, otpakaromas HOpPUHLUUIBI IOCTPOCHHUS CETH, MOXKET OBbITh IpeacTaBlieHa
CTPYKTYpO#, mpuBeneHHONM Ha puc. 1. OgHa M3 cymecTBeHHbIX ocobeHHocTelt NGN - pasjpenenue
¢bynkuil nepenaun [P-makeroB u ympasieHust 3TUM nporieccoM. Ilepenaua mHpopManuu, B KOTOPOM
3aMHTEPECOBAaHbl MOJIb30BATENH, OcyIllecTBisieTcs: kommyraropamu maketoB (KII). Bropas ¢ynkuus
BO3JIOXKEHAa Ha YycTpoicTBa ympasieHus (YY), B KadeCTBE KOTOPBIX HCIOIB3YIOTCS pa3IndHbIE
anmnapaTHO-IPOrpaMMHBIE CPE/ICTBA.

Monens, npecTaBieHHas Ha puc. 1, BKIIOYAeT B ce0sl TP KOMIIOHEHTA: MEXIyTOPOJHYIO CETh U
nBe MmecTHble ceTd. KommuectBo KII B kakgoM KOMITIOHEHTE ceTH ObLIO BHIOPaHO NMPOU3BOJIBHO. DTO
CMpaBEIJIMBO TaKXX€ B OTHOIIEHUH yuclia Y'Y, KOTOpble HEOOXOAMMBI Ul ONpEAeNCHUs OCHOBHBIX
aTpuOyToB coenuHeHus. llpeamonaraercs, yto 00a MONMB30BaTENs PACHOJAralOT TEPMHHAJIAMU JBYX
tumnoB. Tenedonuwiii anmapar (TA), HeoOXoauMbINA ISl nepenaun pedu. llepcoHanbHBIM KOMIBIOTED
(TTK), oGecrieunBaromnuii 0OMeH JaHHBIMH U IMOJy4YE€HUE BHICOMH(pOpMaInu.
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Pucynok 4.1 - Mozenb ceTH cieayouero NoKoIeHus
Tpu crparernn popmupoBannss NGN

Y KOMIlaHuW, PpELIMBIIEH CO3/1aTh CETh CIEAYIOIIErOo IOKOJIEHUS, €CTh pa3HbIe CII0COObI
peaiv3alii TOCTaBJICHHOW 3ahauyd. MOKHO BBIIEIUTh TPU OCHOBHBIX HAIpaBICHHS JallbHEHIINX

neicTBuil (puc. 2):

+ Crparernn dopmuposanns NGN

3a cyer crponTenLCTRA

l-laﬁmmetovmonm

Ha Gase apyrux ceredt

HOBOH BHICHCHHON CCTH 001IEro NoNs30BARNA 0DUICr0 NONLIOBAHKUS
:
|
|
. X
Hanoxennas cere Meroul samettenns Ocrposa NGN

(Overlay network)

(Substitution)
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Pucynok 4.2 -Knaccudukanus crpareruit popmuponanust NGN.




21

HayaTb  CTPOMTENHCTBO  HOBOM  BBIIEJICHHOW  CETH, PYKOBOJACTBYSCH  IPHUHIIMIIAMH,
anpoOMpPOBaHHBIMU B Hayalie JEBSHOCTHIX T'OJIOB Mponuioro Beka OmepaTopamu, KOTOPBIX CTaad Ha3bl-
BaTh aAJIbTEPHATUBHBIMU;

MOJICPHU3UPOBATH TeIePOHHYIO ceTh 00mero nonp3oBanus (TOOII) B mOTHOM COOTBETCTBHH CO
crangaptamu NGN;

co3natb NGN B pe3ynbTare pPEeKOHCTPYKIHMH JIPYrod CETH OOIEro IMoJIb30BaHHs (HampUMep,
Ka0eIbHOIrO TEJIEBUICHHU).

TOOII o psiy IpUYHMH IpecTaBiIsIeTcs Hanbosee BeposTHoM 6a3oit mist moctpoenus NGN. Tem
HE MEHee OpraHU3allMI0 BBIICJICHHOW CETH TaKKe CJelyeT paccMaTpuBaTh KaK OJHO U3 MPAKTUYECKH
3HAYUMBIX perieHuit. ToMy ecTh aBe nMpu4uHbBL. Bo-niepBbIX, BhiieneHHbIe ceTh NGN Hen30ekHO OyayT
CO3/1aBaThCs B MHTEPECAX HEKOTOPHIX CHEIU(PUICSCKUX KIMEHTCKUX TPpyHi. Bo-BTOPHIX, CyIIECTBYET psij
O0IIMX pelIeHni (CHCTEMHOTO XapaKTepa) Ui MOCTPOCHHSI BBIJICIICHHOHN 1 HAIOKEHHOH ceteid. [Toaromy
K JICBOMY HI)KHEMY MPAMOYTOJIBHUKY Ha PUC. 2 HAaIIpaBjeHa MyHKTUPHAs CTpeiKa U3 BEPXHETo 0JIOKA.

Tpu ocuoBHble cTpareruu GopmupoBanuss NGN nepeurcieHbl B HIDKHEH yacTu puc. 2. Beibop
ONTUMAJILHOU CTPATEruH MOXKET OBITh CENIaH MMyTEM aHalln3a BCeX TPeX ajJbTepHATHUB.

Peanu3zanus crpareruu "HanoxxeHHas cets"

Cuenapuu peanuzauuu crpareruu "HamoxxenHast ceth" MOXHO paccmoTperb Ha npumepe ['TC,
MMOCTPOCHHOM IO TPHUHIMIY CBSI3M KOMMYTAIIMOHHBIX CTaHUMU "kKaxkmas c kaxmaoun". CeTu ¢ Takou
CTpYKTYypo#l (puc. 3) co3maHbl BO MHOTHMX DPOCCHHCKHX Tropogax. Jto paiioHupoBanneie ['TC 06e3
y31000pa3zoBanus. [Ipeanonaraercs, uto Ha MecTHOH craniu (MC) Mo HOMEPOM YEeTBIPE B ITOU CETH
pacniosioxxena Tpan3utHas craHnus (TC), yepe3 KOTOPYIHO OCYIIECTBISIETCS JOCTYIl K CETH
MEXIYTOPOJHOW M MexAyHapoAHOW TenedoHHOUW cBsizu. B nmanHoit pabote abOpeBuarypa MC
pacnpoctpansiercsa Toibko Ha pailonnble ATC paccmarpuaemoint I'TC, 1.e. na PATC.
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Pucynok 4.3 -Ctpykrypa ['TC 6e3 y310B.

Homyctum, dro 3apaHee Obuta ompeneneHa onTtuMaibHas crpyktypa NGN (puc. 4).
[Ipennonoxum Ttakxke, yto NGN HauMHaeT (OPMHPOBATHCS C YPOBHS ceTell MEXIyHapOAHOH U
MEXIyropoaHoil cBsa3u. Iloatomy k mMomeHTy MmojnepHuzauuu Hamel ['TC BMecTo aBTOMaTHuecKou
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MexayropoaHoi tenedonHoi craniun (AMTC) yxe ycTtaHOBIeH MarucTpayibHbli kKommytatop (MK).
On oGecnieunBaetr TpaH3uT IP-nakeToB, conepxamux HHPOPMALUIO TH000r0 BUaa (peub, TaHHBIC, BUIEO
U UX KOMOMHAIINSA), B CETSIX MEXIYTOPOJIHON U MEKIYHAPOIHOM CBA3H.

MK
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Pucynok 4.4 -OntumansHas ctpykrypa NGN.

OTOT PUCYHOK (KaK U HECKOJIBKO CIEAYIOINX) COCTOUT U3 JABYX IJIOCKOCTEH. BEepXHss MI0CKOCTh
WTIOCTPUPYET OCHOBHBIC N3MEHEHUS, KaCaOLINECs CETU CUTHAIN3aUU. B HUKHEN III0OCKOCTH MToKa3aHa
CTPYKTYpa CETH, 0 KOTOpou nepeaaercst uHdopmarus noiab3oateneit (111 NGN sto [P-mmakeTsr).

[Ipennonaraercs, 4To Bce TEPMHUHAIBI IOTCHIMAIBHBIX MOJIb30BaTENEN OyAyT

BKJIIOYEHBI B MyJIbTUCEpBUCHBIE aboHeHTcKkue KoHleHTpaTopbl (MAK). B cetn NGN kpome MAK
u obopynosanusi IP-cerm HE0oOXOIUM elle OJWH BJIEMEHT - MYJIbTHCEPBUCHBII KOMMYTAaTOp JOCTYIa
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(MKJ), mpeacrapisironuii coboit Softswitch kmacca 5. DTOT Kiacc COOTBETCTBYET KOMMYTAIIHOHHOMY
o0opynoBaHuio, KOTOpoe (YHKIIMOHUPYET HAa YpPOBHE MECTHBIX CTaHOWi. /I CcUrHanm3amue Ha
yuactkax MAK - MK/, mexny MK/, a taxke mexny MKJl u Softswitch kmacca 4 (koropsrit
ycranaBiauBaerca Ha MK) npennonaraercs ucnosb3oBanue npotokosioB SIP uinu SIP-T, HO BO3MOXKHBI 1
JPYTU€ PELEHUs, €CJIU OHU COOTBETCTBYIOT MEXAYHAPOAHBIM CTaHAapTaM.

Coznanne NGN, cTpyKTypa KOTOpPO# Moka3aHa Ha pUc. 4, MOXET ObITh BBIMOJHEHO Pa3IMYHBIMU
crocobamu. C mpakTUYECKOW TOYKH 3pEHUs CIIeyeT BhIICIUTh TpH clieHapus ¢popmupoBanus NGN:

1) kaknas MC mocie pemeHuss O HEoOXOJAMMOCTH €€ 3aMeHbl oOopyaoBanueM NGN
OJTHOMOMEHTHO BBIBOJIUTCS U3 IKCILTyaTal1H;

2) Bce MC ocratoTcsi B KOMMEPUYECKOM OJKCIUIyaTallud, a pAIOM C KaXIOM U3 HHUX
ycranaBnuBaercsi obopynoBanue NGN, B KOTOpoe MepeKItouaroTcss aOOHEHTHI, 3aMHTEPECOBAHHEBIE B
obcnyxuBanuu Buna "Triple-play services™;

3) KOMOMHHMPOBAaHHOE PELIEHUE, OCHOBAHHOE Ha COUETAHUU IIEPBOIO U BTOPOI'O CLIEHAPUEB.

Cuenapuii 1

[TepBblii aTan

Ha puc. 5 nokazan HavanbHbIA 3Tan moaepHuzauu ['TC 0Ge3 y3moB Ans cueHapus, KOTOPBIHA
OCHOBaH Ha OJIHOMOMEHTHOM 3ameHe ka0 MC. B nannom npumepe 3amene noanexar PATC MC3 u
MC4. B rpanunax IP-cetm wuzoOpaxen TtpancnopTHbld nuno3 MG (Media Gateway), KOTOpBIi
obecrieunBaer B3ammozeiicteue MAK co Bcemun MC, HCHOJNB3YIOUIMMH TEXHOJOTHIO "KOMMYTAIUs
ka"aynoB". J{ns ananuza pyukuit MKJ[ Heo6xomumo oOpatuthesi K BepxHel miockoctu puc. 5. lects
MC, He3aBHCHMO OT THIIa HCIOJIB3YEeMOro OOOpYIOBaHHMS KOMMYTAIMH, MOTYT PacCMaTPUBATHCS Kak
nyHKTh curHaau3anuu - SP (Signaling Point). Takas TpakToBka mnpemiokeHa MCD mpu pa3paboTke
cnenudukanuit 11 oomena undopmarueit mo oduemy kanany curnanuzanuu (OKC). Homepa SP u MC
coBmaaroT. J{ms HyMepaluu myHKTa CUTHAIU3aIuH, pacnoioxeHHoro Ha TC, Beinenena nugpa "O".

B ropome nHaumHaer QopmupoBathcsi ceTh [P, mopnmepkuBaromias ToKa3aTeNd KadyecTBa
obciykuBanus (Quality of Service, QoS), kotopsie onpeaenens! ;g NGN. [lepeyens Takux mokasare-
neil ycraHaBiuBaeT AIMUHHUCTpalUs cBA3U. OCHOBaHHMEM 11 HOPMUPOBAHMSI STUX MOKa3aTesed MOXKET
CIIyXuTh, Hanpumep, pekomennanus MCDO Y.1541. Ha nauansnom stane coznanuss NGN B ceru [P
MOJKET HCITI0JIb30BAaThCs BCETO OJJUH KoMMYyTaTop. B paccmaTpruBaeMoM mpumepe YeTbipe KOHIIEHTpaTopa
MAK obecrnieunBatoT o0cinykxuBaHie Bcex aDOHEHTOB, paHee BKItoueHHbIX B MC3 nu MC4.

CrnenyeT mMOAYEpKHYTh, YTO MJsi B3aUMOJEHCTBUA C aHanoroBbiMu MC HEOOXOAMM IILTIO3
curHanmzanuu SG (Signalling Gateway). [leno B ToMm, yTo KoMMyTaTopsl Softswitch He moaaepkuBarOT
mpoueccel oOMeHa CHTHajlaMH VYIOpPaBIEHUS ©  B3aUMOJCHCTBHUS, KOTOPBIE HCIONB3YIOTCS B
OTEYECTBEHHBIX AHAJOTOBBIX KOMMYTAIIMOHHBIX cTaHIMsaX. [Ipenmonaraercs, uro Ttoimpko MCI
[IOCTPOEHA Ha aHAJIOTOBOM KOMMYTAllMOHHOM oOopynoBaHuU. CuUCTeMa CUTHAJIM3AlMU, NPUHSTAs IS
poccuiickux aHanorobix MC, Ha3BaHa 37ech R2-R (unu R1,5). Takoe o603HaueHue pacmmgppoBbIBaeTCs
KaK pOCCHICKas Bepcus cucteMbl curHanmsanuu R2, npunstoit MCO.
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Pucynoxk 4.5 -Ilepssiit aTan mogepuuzanuu ['TC 6e3 y3noB. Crenapuii 1.

Bropoii 3tan

Ha puc. 6 mokasan oaMH M3 BO3MOXHBIX BapuaHTOB JanbHeWmiero mnoctpoeHuss NGN. On
paccMarpuBaeTcsa Kak BTopou stan moaepHu3anuu [ TC u ocHOBaH Ha 3aMeHE JABYX KOMMYTAIIMOHHBIX
cranumii: MC1 u MC2. OnHoBpemenHast 3ameHa 1ByX MC - ouH U3 BO3MOXHBIX BapUaHTOB Pa3BUTHSA
rOpoJCKON HMH()OKOMMYHUKAIIMOHHOW CHCTEMBI B COOTBETCTBHH C BBHIOpAHHBIM CIIeHapueM. Pernenus
TaKoro poJa UHTEPECHBI C TOYKU 3PEHUS] MUHUMM3AIMU 3aTpaT Ha CeTh A0CcTyna. OTnpaBHON TOYKOM AJis
BBIOOpA paIMOHATBHOTO PEIICHUS CIYKUT BapHaHT, MPETyCMOTPEHHBIN MPOTrpaMMoON MOJIEpPHHU3AINH
I'TC.

VYceranoBka MKJ[1 mogpasymeBaeT peKOHCTPYKIHUIO CETH JOCTYIA, B KOTOPOM IOSBIIIOTCS €Ie
Tp MAK. Mexny abonenTamu ceMu skcruryatupyemMbix MAK mHbopMmaius Bcex TUIIOB MepeaacTcs B
Bune [P-makeroB. Ympasnstor Bcemu coenunenusiMu 18a MK/, [lepexon k TexHOJIOTHMH "KOMMYyTaIUs
KaHaIOB" HEOOXOAUM TOJNBKO JUIsi COCAMHEHWH, KOTOpPHIE YCTaHABIMBAIOTCS C TEPMHHAIAMH,
BKItOYeHHBIMU B MCS5 nnu 8 MC6.

PagukanbHble W3MEHEHUSI CBOMCTBEHHBI CeTH curHaauizamud. Toapko ma1d MCS5 u MC6
HCIOJNIB3YIOTCSl CHCTEMBI CUTHAIIM3AINY, PEaTM30BaHHbIE IS TeJaedOHHOU cBs3u. Bee ocranbHble d7e-



25

MeHTHl ropojackor cetd (MAK u MKJI) yxe B3auMOACHCTBYIOT MEXIy COOOHM MO €AMHON CcHCTeMe
cUrHanu3auuu, npuHsaTon 1ss NGN.
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Pucynok 4.6 -Bropoii atan monepam3aruu [ ' TC 6e3 y3no. Cuenapwuii [

Tpetuii aTan

CTpyKTypa ceTu cTaHOBUTCS Bce Oojee moxoxkeil Ha cTpykTypy NGN, ¢opmupoBanue KOTOpoOii
3aBepIIaeTcs Ha TPEThEM - 3aKIIOYUTEIFHOM - 3Tare. DTOT dTan (puc. 7) MPUBOANT K CO3JAHHUIO CETH CO
CTPYKTYpO#, KOTOpass Oblla BhIOpaHa B KadyeCTBE ONTUMAIBHOTrO pemieHus (cMm. puc. 4). BapuaHTsl
moaepuuzanuu ['TC B cOOTBETCTBMM € pacCMaTpPUBAEMBbIM CIIEHAPUEM MOTYT pa3auyarbCcsi TeMIaMu
3aMEHBI IKCILTyaTHPYeMOTO o0opyaoBaHusi kommyTtamuu, ducieHHoctbio MKl 1 MAK B IP-cetn, a
TaK)Xe APYruMU aTpuOyTaMu, He BIUSIONIMMHU Ha MPUHIUMBI TodTanHoro co3ganust NGN.
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Pucynok 4.7 -Tpetuii atan monepuuzanuu I 'TC 6e3 y3nos. Cuenapuii L.

Crnenyer yrmoMsiHYTh €lle OJHY MpoOIeMy - BEIOOp TEXHOJOTHMA, HEOOXOIUMBIX JUIS TTOAIEPKKI
nokazateneit QoS. Dra 3amaua TpebyeT MOMOJHUTENTBLHOTO uccieaoBanus. Crienyer, npaBua, OTMETHUTD,
yTo 3arpathl Omeparopa Ha co3ganue cet I[P ¢ momgmepxkkoit QoS CylIecTBEHHO MEHbINE TeX
MHBECTULIMH, KOTOpBIE MOTpeOyroTCs Ui 3aMeHbl Bcex MC M peanu3alii COBPEMEHHOM CeTH JOCTyIa.

Cuenapuii 2

Bropoii cuenapuii MoxxeT ObITh MPEACTABJIECH C MOMOLIBIO MOJIENH, IIOKa3aHHOM Ha puc. 8. OH He
COZIEP)KUT BEPXHIOK IUIOCKOCTh, TaK KakK TMPHHLUUIBl IMOCTPOEHHUS CHUCTEMbl CHTHAJIM3ALUU He
M3MEHSIOTCS. Pe3ynbraT peamu3auy 3Toro CIeHapysi MOKHO pacCMaTpHUBATh Kak OTIEpPAaTHBHOE CO3/IaHUE
"HaJOXEHHOU CeTH", MOJIb30BaTENIIM KOTOPOI TOCTYIHBI BCE BUIBI OOCITYXUBAHUS, BXOJALINE B HAOOD
"Triple-play services". UnucClieHHOCTh TaKHMX TOJIb30BaTEICH OTpaHMYCHA: OHA OINPECISCTCS YPOBHEM
IaTekecnocoOHoro cnpoca Ha oocnyxuBanue Buaa "Triple-play services™.
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Pucynoxk 4.8 -Bropoii cuenapuit mogepauzanuu ['TC 6e3 y310B.

Cy1iecTBeHHOE OTIMYME OT MepBoro cueHapust co3ganuss NGN cocTouT B TOM, YTO MapajienbHO
dbopmupyercst "Bropas" ceTb. ITO 00CTOSTENHCTBO MOAUYEPKUBACT 3HAK "+" HA pHC. §, PaCHONOKEHHBIH
MOJI CTPEJIKOM, KoTopas pasnaenser 3tanbl pazButus [ TC. OueBUAHO, YTO CETh CHTHAIM3AIMH JOKHA
OBITH CO3/1aHA Cpa3y U MOYTH B MOJHOM oO0beMe. Mexy kaxnoit MC u tem MAK, KOTOpBIii yCTaHOBIIEH
psAOOM C HeH, NOIKHBI ObITh Oopranu3oBaHbl TpakThl El. ®daktuuecku kaxasii MAK craHoButcs
BBIHOCHBIM MojTyJieM oaHoit u3 MC, kotopas obecnieunBaeT emy Boixoa B ['TC.

Cuenapuii 3

Tperuit cuenapuil peanuzauuu crpateruu "HanoxeHHast ceTs" mpeacTaBisieT co0oil coueTaHue
JBYX pELIEHH, KoTopble ObLIM paccMOTpeHbl Bbille. JIr000i M3 Tpex cueHapueB obecriednBaeT Qop-
mupoBanre NGN, KoTopas JODKHa COOTBETCTBOBATH BCEM IIOKazaTesIIM KadecTBa OOCIY)KMBaHUS
MYJIBTHCEPBUCHOTO TpaduKa.

OO6ume 3amMmevyanus

Bei0op pe3yibTupyIOlIei CTPYKTYphl CETH — MPEAMET OT/ENbHOTO PEUIeHUs, He BIMSAIOIUN Ha
U3JI0KEHHYI0 MeTonuKy. [Ipennomnaraercs, uto Bce MK/, umenyembie B NGN kak softswitch kmacca 5,
JIOJDKHBI OBITH CBSI3aHBI MEXKIY COOOM It 00ecTieYeHnsT BRICOKOM HaEKHOCTH CHCTEMBI CUTHAIM3AIIUHN B
cetu NGN. Kpome TOro, mpemycMaTpuBaeTcsi OpraHM3alUs JBYX HE3aBHCHUMBIX HAIpPaBICHHWHA IS
obMeHna mH(popMarmei ¢ odbopynoBanneM Mexayropoauoit cranmuu (AMTC), umenyemoit B NGN kak
softswitch kiacca 4, koTopasi ckopee Bcero OyJeT pacmosarathes B IIEHTpe cyObekTa deaeparmu. Boixon
Kk aTomy Softswitch nmomken ocymectBnsarbes uepes pasubie MK/I. Taxke B MHTepecax HaaE&KHOCTH
pexomenayercs kaxapii MAK noakmouaTs k cetd |P o 2-M He3aBUCUMBIM ITyTSIM.

3. Peanusayus cmpameeuu "Hanooicennas cems"
Berimie onucana npouenypa moaepHusanuu mectuysnoBoid ['TC, npoBenénHoil B Tpu 3Tana:
MC3 u MC4 (1-ii atan), MC1 u MC2 (2-i1 atan) u MC5 u MC6 (3-i1 atam).
[Tpu BBINONHEHNHU MPAKTUYECKOTO 3a/1aHNs HEOOXOIMMO IIPOBECTH MOJIEPHU3AIINIO TOH K€ caMOi
I'TC, HO B mocnenoBaTeNbHOCTH, YKa3aHHOW /JIA KaXJO0ro BapuaHTa B TaOiuie. Pekomenmyercs
U3MEHUTH pacnosnoxenue MC B COOTBETCTBUM C MX I'pPyNNHMpPOBKON Mo sTanaMm. CxeMy CBsi3el Takas
NepecTaHOBKa He MEHseT, Tak Kak Bce MC coeIMHEHBI MEX Ty COOOM MO CXeMe «KaX/IbI ¢ KaKIbIM».
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Pe3ynbpTaThl MOJIEpHU3ALUMHN IPECTABUTh B CXE€MaX, COCTOSIIIUX M3 JBYX IUIOCKOCTEH: MIOCKOCTh
CHUTHAJIM3ALUHN U TUIOCKOCTh Nepefayd MH(GOpMAIMU, 110 aHAJIOTUU C MPUBEAEHHBIM BBIIIE MPUMEPOM.
MynbTHcepBHCHBIE a0OHEHTCKHE KOHLeHTpaTopsl (MAK) pacmosiokuTh Mo ceTd MPOU3BOJIBEHO ¢ 0OIIUM
ux uynrciioM He MmeHee 12. Yucno MK nomkHO ObITH HE MEHee 3.

Ta6mmma 5.1 - BapuaHnTel MoiepHU3aIUN

Howmep Homepa 3aMeHsieMbIX CTaHLIMI

BAapUaAHTa 1-it sTan 2-1 aTan 3-i aTam
1 1 2,3 4,5,6
2 1,2 3,45 6

3 2,3 1 4,5,6
4 4,5,6 2,3 1

5 1 4,5,6 2,3
6 6 1,2 345
7 3,4 6 1,2,5
8 2,5 6 1,34
9 2 1,3 45,6
10 4,5 2 1,3,6
11 1,35 2 4,6
12 3,6 1,45 2

13 3 2,4 1,5,6
14 2,5 3 1,4,6
15 1,6 2,4,5 3

16 4,5 1,2,6 3

17 4 2,5 1,3,6
18 1,35 2,6 4

19 3,5,6 4 1,2
20 5,6 1,2,3 4

21 5 1,3 2,4,6
22 4,6 5 1,2,3
23 2,34 1,6 5

24 1,4 2,3,6 5

Koumponwbhnwvie onpocbi.

1. Cytb xornenmuu NGN.

2. Crparerun ¢popmupoBanus cetu NGN.

3. Oransl noctpoenus cetd NGN npu ucnionb3oBanuu crpareruu "HanosxeHHast ceTs'.

4. Onpenenuts nousTust Softswitch u Triple-play services. I'me yctaHaBIUBarOTCSI KOMMYTAaTOPBI
Softswitch kmacca 4 u Softswitch kmacca 5.

5. Ha3znauenue MynbTHCEpBUCHOIO aOOHEHTCKOro KoHueHntpartopa (MAK) u MynbTHCEPBHUCHOTO
kommyTtaropa gocryna (MKJI) B crpykrype NGN.
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I[MPUJIOXEHHE 1

Monepuu3zanus I'TC ¢ y3maMu BXOISIIET0 COOOIIECHMS

B nanHOM NpHIIOKEHUM pAacCMATPUBAIOTCS BOMPOCHI CO3/IaHUSI CETH CIICAYIOUIETO TOKOJICHUS
(NGN) B ropomax, rume I'TC mocrpoeHa ¢ y3mamu Bxojsinero cooOmienus (YBC). KoHeuHoli 1ienbro
MOJIEpPHU3ALMU TOPOACKONW CHUCTEMbI SJIEKTPOCBSI3U CUMTAETCsS IMEpPeXoJ K COBPEMEHHOH ceTu Kiacca
"Triple Play Services", koropas obecreunBaeT mnepeaady Tpex BHIOB HHOOPMAIMH — PEYH, JAHHBIX H
BU/ICO.

MHorue TenedoHHbIE CeTH (B YaCTHOCTH, B OOJBIIIMHCTBE aMUHUCTPATUBHBIX IIEHTPOB CYOBEKTOB
®denepan) MOCTPOEHBI ¢ ucnonb3oBanueM YBC. Panee cuuTanoch, 4TO TakoW MPUHLMI CBSI3U PAOHHBIX
apromarnueckux TenedonHbx cranuuid (PATC) sddextuBen mis I'TC, emkocts KoTopsix He mpesbiaetT 800
TeIc. HOMepoB. /st I'TC Takoil eMKOCTH MCIIOJIb30BAJIC IIECTU3HAYHBIN IJIaH Hymepauuu. Mojens cetw,
ucnons3ytouiei YBC, nokazana Ha puc. 1. Kaxnapiii YBC ob6pa3syer y3noBoii paiioH. B npeanoxxeHHOM
BapUaHTE UX J[BA U B K&KIOM ycTaHOBIeHbI Tpi PATC.

Pucynox I1.1 -Mogens I'TC ¢ y3maMu BXOASIIETO COOOIIECHHS

O6bruno Kaxast PATC cBszaHa ¢ aBTOMaTHUECKOM MeXmayropoaHoi tenedonHoi cranimen (AMTC)
MydkaMu 3akazHo-coeAuHuTeNnbHbIX JuHMA (3CJI). Ha puc. 1 onm mnokaszansl tosnbko s PATCI3 u
PATC23.

Bxomsume coemunenuss or AMTC  ycraHaBiIMBarOTCS MO  COEIMHUTEIBHBIM  JIMHUSAM  JUIA
MexxayropoaHoi cszu (CJIM). Ilyuxku CJIM BKIFOUarOTCS B Y3JIbI BXOAAIIETO COOOIIEHUS JUIS MEXKIYTOPOIHON
cs3u (YBCM). bynem cuntats, uto QyHKIMHK 3THX y3710B BhIoHs0T YBC1 n YBC2.

[TpenmonoxumM, 4YTO TEpPBBIM Yy370BOM pallOH TOCTPOEH 3a CYET YCTAaHOBKH IU(POBOTro
KOMMyTaloHHoro obopynosanus. YBC2 u Bce PATC Broporo y310Boro paiiloHa OTHOCSITCSI K TOKOJIEHHIO
AHAJIOTOBBIX CUCTEM pacHpesiesieHns: nH(popmarmu.

Ha nepBom stane mMoneprausarmu tenedonHoi cetn AMTC 3aMeHsieTcst MarucTpaibHbIM KOMMYTaTOpOM
(MK) nmm ucnione3yercst BMecte ¢ HUM. Tpaduk pedd, JaHHbIX U Buzeo B ¢opme IP-makeToB nepenaercs
yepe3 MK, a AMTC obcnyxuBaer TeneQoHHYIO Harpy3Ky B pexume KommyTaimu KaHaioB. Cetb |P,
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TO//ICPKUBAIOIIAasi HOPMUPOBAHHBIC MOKa3aTeau KadecTBa oocmyxuBanus (QO0S), mpu BHYTPHU30HOBOM,
MEX1YTOPOTHON MIJIM MEXTYHApOIHOM CBSA3M Nepeaet nakersl uepes MK.

Ha nepBom srarie xapakrep moaepHu3aimu cet ¢ YBC Oyner onpenensitbest unciiom 3amensieMbix PATC.
LenecooOpa3sHO BBIIENUTH [[Ba BaphaHTAa MOJEPHM3ALMK paccMarpuBaeMoil cTpyktypbl ['TC, kotopble
PaIMKaIbHO OTIMYAIOTCS APYT OT ApYTa.

Bapuant | moapasymeBaeT oaHOBpeMEHHYIO 3aMeHY Bcex PATC omHOro ysmoBoro paioHa.
OueBHIHO, UTO TAaKOE pELLIEHHE TPeOYyeT CYIIECTBEHHbBIX PA30BbIX MHBECTULIMI, HO oOecrieunBaeT Y(pGEKTUBHBIN
nyTh nepexoaa k NGN.

Hns Bapuanta |l 3amena ogHoit PATC y3moBoro paiioHa paccMaTpuBaeTcsi Kak OTACIBHBIN ATar
MoaepHmzaimu  ['TC. HauanbHple 3arparbl omepatopa B 3TOM CIyda€ MUHUMAIbHBI, HO IIPOLECC
¢dopmuposanuss NGN — croxnee.

[To Bceit Buammoctu, Bapuantel | u Il OyayT 3amMeTHO pa3nMyaThCs MO CyMMAapHBIM 3aTpaTam,
HeooxoaumbM 11t octpoenust NGN. C 31oii Touku 3peHust BapuaHT | BBITJIAIUT MPeIOYTHTEIbHEE.

Ha puc. 2 npencrasinen BapuanT | s mepBoro stama mozaepHuzauuu cetu ¢ YBC. Hmxusas
IUIOCKOCTh WILTIOCTPUPYET CTPYKTYPY FOPOJCKON CETH, peIHa3HAYEHHYO 111 0OMeHa HH(opMarel Mexy
TepMHMHAJIaMU 110J1b30BaTeNiel. V3MeHeH s B CeTH CUTHANIM3alMK 0Ka3aHbl B BEpXHEH INIOCKOCTH. JTa CETh
obpa3oBana nmyHkTamu curnanusamnuu (SP — Signalling Point), coennHeHHBIME MEX Ty CO00# 3BEHBSIMU
curHam3anud. KomMMyTarmoHHOEe 000pY/IOBaHME IIEPBOTO Y3JIOBOTO paidOHA OTHOCHUTCS K COBPEMEHHBIM
cucteMaMm pacnpenenenus nadopmarmu. [Tosromy 3amere nomiexxut YBC2 u obcayKrBaeMble IM aHATIOTOBbIE
PATC.

Bmecto Tpex anamoroBbix PATC  ycraHaBmMBaroTCsi IIECTh MYJIBTHCEPBUCHBIX AOOHEHTCKUX
koH1eHTparopoB (MAK). Mx uucio BeIOpaHO yCoBHO. MeToauKa onpeiesieHus! ONTUMAIbHOIO KOJINYeCTBa
KOHIIEHTPAaTOPOB — CaMOCTOSTEIIbHAs 3a/aya.

Cerp IP wu3oOpaxena B Buzae o6Oinaka 0Oe3 YTOYHEHMs 4YMCIA YCTAHOBJICHHBIX Ha Hel
MapIIpyTH3aTopoB. B ee rpanuiiax HaxoauTCs Takke TpaHcnopTHbIil nuro3 MG (Media Gateway), koTopsiii
obecrieunBaer ee B3aumoeiictere co Bcemu PATC, HCTIONb3yrOMMMEU TEXHOJIOTHIO "KOMMYTAIIUS KaHAJIOB" .

Mexnay IP-cetbto u YBCI1 nmomkHa ObITH cO3/aHa JIMHUS TIEpeIayun, 0OECTICUNBAIOIIAs OOCTy)KUBAHUE
BxoJuiero tpaguka ko BceM PATC niepBoro y3ioBoro paiiona. Hukakux Apyrvx M3MeHeHH B COCTaBe TOW YacTu
I'TC, xotopass MCHONB3yeT TEXHOJOTHIO "KOMMYyTalusi makeToB", He Tpedyercs. OOcCiykuBaHHe aOOHEHTOB
BTOPOTO  Y3JIOBOIO  paiioHa OCYILIECTBIISIETCS  IIECThi0  KOHIEeHTparopamu MAK,  ympaBiseMbiMu
MYJIBTUCEPBUCHBIM KOMMYyTaTopoM Jioctyna (MKI).

Jlnst obecrieuenus B3aumoneiictust Mexay MAK u MKJ] ucnonesyercs nmporokoin SIP (SIP-T). On
taioke npumensiercst i csisu MKJ[ u Softswitch kmacca 4, xotopsiii ycranaeimBaercs BMecte ¢ MK.
OOMeH curHamamMu YOpaBlIeHMs W B3auMojieiicTBue Mexay cerbio [P u  KoMMyTannoHHBIM
000pyI0BaHUEM TIEPBOTO Y3JI0BOTO PaliOHA MOKET OCYIIECTBIAThCS Yepe3 Softswitch kimacca 4. menno
Takasi CTpPyKTypa CEeTH CUTHAJIM3alluu MOKa3aHa B BepxHel yacTu puc. 2. Eciu pecypcsl HCHOIb3yeMOIo
Softswitch kmacca 4 He o0ecreUnBaAOT TaKYK BO3MOXHOCTh, MEX/Y MyHKTOM curHaiau3anuu SP1 u IP-
CETbhIO CJIEJIyeT YCTAaHOBUTH 3BE€Hbs CUTHAIU3ALMU.
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Pucynok I1.2 -Ilepssiit atan mogepuusanuu ['TC ¢ YBC. Bapuanr |

Bapuanr I, mpencraBnenHslit Ha puc. 3. noapazymeBaeT 3aMeHy Tosbko oHoM PATC (B naHHOM
ciryyae 310 PATC23). AGOHEHTHI, KOTOPBIX OHA 00CIy)KHBaa, NEPEKII0YalOTCs B IBa KOHIIEHTpaTopa —
MAK21 u MAK22. Heooxomumo ycranoButh MKJI2, xotopsiii Oyaer BbimonHaTh GyHKmu Softswitch
kiaccad u nnmo3a curHanuzanun GS. [pu peanmzanuu BapuanTa | aToro He TpedyeTcs.

[MImro3 MG nmomkeH MMETh BBICOKYIO TPOIMYCKHYIO CIIOCOOHOCTh, TaK KaK OH OOCITYXHBaeT
3HAYUTENbHBIH Tpaduk. Kpome TOro, ecimm mnpoaHaIM3HpOBAaTh peabHBIE XapaKTEPUCTHKH DKC-
wryatupyemsix ' TC ¢ YBC, on gomkeH o0ecnieunBaTh MOIKIIOYeHHE O0IBIIOro uncia mydkos CJI.

Bropoit stan qis Bapmanta |l 3akmrogaercs B 3amene eme ogHoir PATC. HesaBucumo ot ee
HOMepa HeoOxoaumo omnpenenutsh cyap0y YBC2. OH MOXeT ocTaTrbCsl Kak TPaH3UTHBIA y3en IS
nocnenHen anektpomexannueckoit PATC, skcrumyatupyemoii B I'TC.



S sctsmich amca 4 maakzz

Pucynok I1.4 -Bropoii stan monepuuzaruu ['TC ¢ YBC. Bapuanr 11
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AINbTepHATUBHOE pEIICHHE 3aKatovaeTcs B AeMoHTaxe Y BC2, uyTo motpedyeT nepexarodeHust
MEKCTAHIIMOHHBIX CBsi3eil mocneaHeir anaimoroBo PATC. Beibop pemneHus ajis KOHKPETHOM
CUTYaIlMU HE MPEJCTaBIsICT COO0N CIOXHYIO 33jady. B manHom cirydae mpeamnonaraercs, yto YBC2
COXPaHEH /IS OCTalolleiics B KomMepueckon akcruryaTanun PATC22.

Hemontupyemoe obopynoBanue PATC23 MoOXeT HCIOIL30BATHCS [JIs PACHIUPEHHS JIBYX
JApPYrUX aHaJOTOBBIX CTAaHLUMM M y3ja, €cliM 3TO HeoOXOoAuMO, WM aid ux peMmoHTa. Ilpomecc
3ameHbl PATC21 u PATC22 moxeT pacTSHYThCS Ha HEONPEJCICHHOE BpEeMs, MOATOMY 4YacCTh
JE€MOHTUPYEMOTro 000pyA0BaHUS MOXKET 0Ka3aThCsl BOCTPEOOBAHHOM.

Ha puc. 4 mnoka3zaHa cTpykTypa ceTH, oOpasyromasics mociae 3ameHsl PATC21 nBywms
koHueHtpatopamu (MAK23 u MAK24). Ounu Bxkimouatrorcss B ceTb IP u mopnepxkuBaroT mpouecchl
obMeHa nHpopmanue 1obdoro ponaa B popme makeTos.

OyHKIMK ypaBlIeHUs dTUMH KOHIIEHTpaTopaMu Bo3ioxeHsl Ha MK/ — Softswitch knacca 5,
— KOTOpBIN ObUT YCTAaHOBJIEH Ha MEPBOM 3Tarne moaepHusanuu cetu ¢ YBC. I[ToaTomy B miockocTH,
BBIJICJICHHON IJI1 CETHM CHUTHAJu3alli¥, HE IPOUCXOAAT CTOJIb XK€ CYIIECTBEHHBbIE W3MEHEHUS,
KOTOpBbIE XapaKTepHBbI JJIs1 HUKHEro (pparmMeHTa paccMaTpuBaeMoi MoIeiu.

Crnenyrouuit atan — 3ameHa PATC22. B pe3ynbrate copmupyercst ceThb, TOMOIOTUS KOTOPOU
OyZeT oueHb IOXO0Xa Ha CTPYKTYpYy, INOKa3aHHYI0 Ha puc. 2. Pa3znuuus MoOryt 3akiouyaThCsi B
KOJIMYECTBE U MECTaX pacnojokeHus KoHueHtparopoB MAK. Bo3moxxHO, 4TO HE COBHNAAyT U MecTa
pasmemennss MKJ[2.

He wucknroueno, yto mpouecc neMoHTaka aHaynoroBbix PATC emie He 3aKOHUMTCS, a YKe
BO3HUKHET HEOOXOJMMOCTh 3aMEHBI IIU(PPOBBIX KOMMYTAIMOHHBIX CTAaHIMWA. B 3TOM ciydae moaxon K
dhopmupoBarrio NGN octaHeTcss HEU3MEHHBIM.

Bepnemcs k puc. 2, xotopslif ¢ukcupyer coctosHue npouecca nocrpoenus NGN, mpaktuuecku
unentuyHoe a1 Bapuantos | u I, [lanee Oynyt 3amensartses uugppossie PATC nepBoro y3;10Boro paioHa.
OTta omepanus MOXKeT ObITb OJHOMOMEHTHOW — BapuanT |. [lpyrue pemieHus mnoapazyMeBaroT
nocteneHnyo 3ameny nudpoBeix PATC. Ecnm na xaxgom srtame monepHusanuu ['TC Oymet
3aMeHATbCS ToJbko onHa mu¢pposas PATC, to mpouecc craHoButcs moxoxuM Ha Bapuant ll. Ero
aHanu3 ObUI IPUBEJIEH BBIILIE, a CTPYKTYPHI ceTell moka3ansl Ha puc. 3 u 4. [loaTomy nanee paccmatpuBaeTcs
BapuaHT |, koraa Bce Tpu un(poBble KOMMYTAIIMOHHBIE CTAHIIMU 3aMEHSAIOTCA oJHOBpeMeHHO, a YBCI
JTUKBUAUPYETCS.

B ctpyktype NGN, oOpasyromeiics nocne 3amensl Bcex Tex PATC, koTopble HCIOIB30BAIH
TeXHOJIOTHIO "KomMMmyTanus kaHanoB", uncieHHocTs MAK u MKJ[ BbeiOupaercs, B OCHOBHOM, MO
HKOHOMUYECKUM COOOpaKEHUSM.

Bce oaMHHaAnaTh KOHLEHTPATOPOB CBA3aHbI C ceThio |P 1ByMs He3aBUCUMBIMH TpaKTaMH.
Takas BO3MOXHOCTH oOOecrneynBaeTcs NPUMEHEHUEM KOJBLEBBIX TOMOJOTUH TpPU TOCTPOECHUU
TpaHcnopTHOW ceTu. [Ipu 3TOM He CcyleCTBEHHO, KaKas TEXHOJOTHS BblOpaHa JJis TPaHCIOPTHOMN
cetu — SDH (cunxponnas mudposas mepapxus) wim RPR (ycroiiunBoe makeTHOoe Koiabio). CBs3b
KoMMyTaTopoB SOftswitch oboux kiaccoB (MATOro ¥ YETBEPTOro) MO MPUHIMMY "KaXIbld € KaxabiM"
rapaHTUPYET HaJEKHOCTh CETH CUTHAIM3ALUU.

Wneonoruss NGN mno3Bosster yHuguimposats ctpyktypy ['TC BHe 3aBHCHMOCTH OT €€ €MKOCTH.
Paznuuusd, npasnia, He OYeHb CYNIECTBEHHBbIE CBOWCTBEHHBI 00naky moj Ha3Banuem "Cetb IP ¢ Qo0S".
Crnenyer OTMETHTb, YTO aNnapaTHO-IPOTPAaMMHBIM CPEICTBAM, KOTOPBIE NPEJHA3HAUYEHB! IJ MOCTPOEHUS
NGN, mpucyia BeICOKast CTENIEHb YHH(DUKAIIUY.
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Monaepuuszanus ['TC ¢ y3mamMu HCXOISIIETO U BXOASIIETO COOOMECHUS

O0bekToM ananu3a ciny)xuT ['TC Oonpmol €MKOCTH, KOTOpas IMOCTpO€HA C Yy3JaMH
ucxoasmero (YUC) u Bxomsumero (YBC) coobuienusi. KoHeuHoW 1enpi0 MOACpHU3AIUN
rOPOJICKOW CHUCTEMBI 3JEKTPOCBSA3U CUMTACTCS MEepexoj] K COBpeMeHHOU ceTu kiacca "Triple Play
Services", koropast obecrieunBaeT 0OMeH HH(DOPMAIIUCH TPeX BUIOB: Pedb, JaHHBIC U BHIICO.

TenedoHHbIE ceTH B MEraroiucax U APYrux KPYMHBIX POCCUHCKUX ropojax noctpoensl ¢ YUC u
VYBC. B HEKOTOpBIX CiTydasx yCTaHABIMBAIOTCS Y3JIbI McXoasmero u Bxosmiero cooomenus (YUBC). Bo
Bcex poccuiickux ['TC ¢ YUC u YBC nimu ¢ YUIBC MecTHbI HOMep aDOHEHTa COCTOMT U3 CEMM 3HAKOB. B
smoxy rocrnozctsa anekrpomexannuecknx ATC mepexon k cersim ¢ YUC u YBC 0but HEoOXoauM mpu
emkoctu ['TC cBoimie 800 Thic. HOMepoB. Ha camoM jnene oH ocymiecTBisiiics npu Menblunei emxoctu ['TC.

Mopnens cetu, nocrpoernoit ¢ YVC u YBC, nokasana Ha puc, 1. OHa cOCTOUT U3 ABYX Y3JI0BBIX
paiioHoB. B ka)x70M u3 HUX U300pakeHbl TPH palioHHbIe apToMaTHueckue Tenedonnsie ctanuuu (PATC). B
nepBoM y3ioBoM paiione Bce Tpu PATC cBsizanbl Mexxay coboit uepes cBou y3nbl. Bce PATC Bo BTOpoM
y3JI0BOM pailoHe CBSi3aHbl Mexay co0oi mo mpuHuUMy "Kaxkzgas c kaxpou". [ wnirocTpanuu
MIPUHIIMIIOB OpPraHM3allMd MEXIYTOpoIHON TenedOHHON CBsI3W BBOASATCSA JBa MPEAMNOJIOKEHUS,
YIPOILAIOLIUE TATbHENIINE PACCYKIEHHS, HO HE UCKaXKAIOIINE IPUHATHIE CUCTEMHBIE PEIICHHUS:

Ny4yku 3aka3zHo-coenuHuTenbHbIX JUHUK (3CJI) opranuszoBanbl or YHC k aBTOMaTH4YeCcKOR
Mexxayropoanoii Tenedonnoit cranipu (AMTC);

MYYKH COEIMHUTENbHBIX JIUHUM 17151 BXoAduerd MexryropoaHoil cesasu (CJIM) co3nanbl Ha ydacTke
or AMTC no VYBC, KoTopblii BBINONHAET TaKke (QYHKIUM y37a BXOASIIETO COOOIICHUS IS
Mexayropoanoii ceszu (YBCM).

®opmupoBanue cetu curHanuzauuu npu monaepHuzamuu ['TC ¢ YUC n YBC npoucxogut B
COOTBETCTBUU C aJITOPUTMOM, PACCMOTPEHHBIM B HAcTosIIeM rmocoouu. [ToaToMy minockocTs "cTpykTypa
CETH CUTHAJIM3ALMU" B COCTAaBE BCEX WIIOCTPAlMi B 3TOM IPWIOKEHUH OTCYTCTBYeT. OCHOBHOE
BHUMAaHHUE YJIENSETCsl METOI0JIOTHUecKoMy nojxoay K MonepHuzauuu ['TC Gonbiiolt emxoctd. BBogurcs
psin  mpemmnonoxenuii o QopmupoBanun IP-cetn, momnmepkuBaromeld mokazatenu QOS  (kauecTBa
00CITyKUBaHHUS).

Wudpopmanuss 00 OCHOBHBIX XapaKTEPUCTHUKAX SKCIUTyaTUPYEMOH CHUCTEMBl JJIEKTPOCBSI3U U
MPOrHOCTUYECKHE OILIEHKHM CIpoca Ha COBPEMEHHblE HH()POKOMMYHUKALMOHHBIE YCIYTU IO3BOJISIOT
ornpenenuTs ontuMainbHyto cTpykTypy NGN cetn Ha MoMeHT 3aBepieHus npouecca Mmoaepausaruu ['TC.
[lpumep Takoil CTPYKTyphl MpejacTaBieH Ha puc. 2. KolndyecTBO MyJbTHCEPBUCHBIX a0OHEHTCKUX
koHueHTparopoB (MAK) u tpansutHbix kommyTaTopoB (TK) B IP-cetn BBIOpaHO mpon3BOIBHO.
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Y3nosow panoH 1

YNC1

PATC13

Pucynox I1.1 -Mogens I'TC ¢ y3maMu HCXOASIIIET0 W BXOAIIETO COOOIICHUS

Kax[1plii KOHLIEHTPATOP BKJIIOYAETCsSl B OMOPHBIA KOMMYTATOp IBYMs TPaKTaMH, HMPOXOASIIMMHU I10
HE3aBUCHMBIM (B TEpMHMHAX TEOPUM HaAeKHOCTH) myTsaMm. Jlns Hekoropelx MAK MokeT okazarbcs
HE0O0XOMMBIM BKJIFOUCHHE B J1Ba (M Jaxke Oosee) omopHbIX KoMmyTaropa. Ha puc. 2 Takas BO3MOKHOCTh
wutnoctpupyerest it MAK11, MAK 12 u MAK 13. Iy 3TUX KOHIIEHTPAaTOPOB B CKOOKaxX yKa3aHBI T
TK (nepsas un¢pa B Homepe MAK), B KOTOpBIE OHU BKIIFOYAIOTCS JJIsl TOBBIIICHUS HA/IS)KHOCTH CBSI3H.

Cetb IP ¢ QoS .

J
“ () A W s '

Pucynoxk I1.2 -Mogens ontumansHoi cTtpykTypsl NGN 117151 KpynHOTro ropoja

Cerp IP B wucnonb3yemoir mozmenu cocrout u3 mectu TK. Kaxnerii TK MoxkHO cuMTaTh
MappyTtu3aropoM. 3anada TK 3akmrouaercs B HafexHoOMN nepenade IP-nakeToB B COOTBETCTBHM C 3apaHee
BbIOpaHHbIM MapuipyToM. Ha puc. 2 mnokazana crtpykrypa cBsizu TK wmexnay coOoi, Onuskas K
MOJIHOCBSI3HOMY Tpady. Beibop ontumanbHoil cTpyKTYypbl cBsi3u Mexay TK — oauH M3 XapakTepHbIX
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MPUMEPOB TOW TPYMIBI MPOOJIEM, KOTOpPhIE TPEOYIOT OTIENbHOrO OOCYKIeHHs. B kauectBe apyroro
IpUMepa MOXKHO Ha3BaTh BBIOOP CTPYKTYpHI cBsizu Mexxay TK u MK (MarucTpanbHbIii KOMMYTaTOD).

Jnis KpynHBIX TOpoAoB OyayT ycranaBimBarbes aBa wiau Oonee MK. Ux cBs3p ¢ mecteio TK
WIUTIOCTPUPYET OoueBHIHOE TpeboBaHue: K KaxkaoMy MK MOmKHBI MOAXOIUTH TPAKThl HE MEHEE YeM M3
nByx y3noB IP-ceru. Ilpu stom xaxnenii TpakT Mexxay MK u TK gomkeH ObITh OpraHu3oBaH 1O JABYM
HE3aBHCHMBIM Tpaccam.

3agaya NMPOCKTUPOBIIMKA 3aKIIOYAETCS B MOMCKE palroHaidbHbIX myTedl mepexoma ot ['TC ¢
y3namu K cetd NGN, onTumainbHas CcTpyKTypa KOTopoi n3BectHa. Ha puc. 3 mpuBeseHa cTpykTypa ceTu
NGN, dopmupyemoii Ha nepBom 3Ttane moaepHm3ammu [ TC ¢ YUC u YBC. Ilpeanomnaraercs, 4ro yxe
BBenieH oauH MK u nHauanoce (opmuposanue IP-cetn. B 000MX y370BBIX pailoHax 3aMEHSETCS 1O OHOU
PATC.

Ha puc. 3 mnoxkazano Ttakxke BkimodeHue Ttpex YATC (yupexaeHueckass aBTOMaTHYeCKas
tenedoOHHAs CTaHIMsA), UCHoyb3ytonx TtexHonoruto IP (Internet Protocol). [Ins ux o6o3HaveHus
ucnons3zyercs abopesuatypa IP-YATC. Cnosa "Bapuant |" B Ha3BaHUU WIUTIOCTPAIMK TOJYEPKUBAIOT
onHy ocoOeHHOCTh paccmarpuBaemoil monenu: YUC u YBC o00oux y3lMOBBIX pallOHOB OCTalOTCS B
HKCILTyaTalllu.

IP-YATCH1

o, , A MAK24
MAK25
IP-YATC2 | ~
Chn 1 yBo2 ;
' o

avre () - L

IP-YATC3

Pucynox I1.3 - [TepBorit aTan moaepuuzaruu cetu ¢ YUC u YBC. Bapuanr |

B nexotopbix cinydasx mpouecc GopmupoBanus NGN nenecoobpasno HaunHath ¢ 3amensl YUC u
VBC. Ilono6usrit Bapuant 3Bosonuu I'TC (emy mpucsoed Homep |l) Oyaer paccMoTpeH mo3aHee.

AoboHenTckue TepmMuHaibl, obcmyxuaemble panee PATC12 u PATC21, nepexiroyatoTcs B YeThbIpe
KoHIeHTpatopa. s wx mnoaxmodenuss HeoOxomumbl 1mBa TK. VX ycTaHOBKOW HAuyWMHAETCS MPOIECC
®opmupoBanus IP-cetr ¢ mommepkkoi mokazateneid Q0S. O0a TpPaH3UTHBIX KOMMYTAaTOpa CBS3aHBI C
MK2, koTopblii, B CBOIO ouepeib, obecrieunBaeT TpaH3uT Tpaduka B popme IP-nakeroB B I'TC u B cetn
nansHen cBszu depe3 AMTC, oCymIecTBISIOIIYIO NEPEXOJ] Ha TEXHOJIOTHI0 "KOMMYyTalus KaHaloB'.
Maructpanbhblii  komMMmyTatop pemaer u - "oOparHyro" 3amauy. OH mpeoOpasyer uH(OpMaIHIo,
noctynatomyo 13 AMTC no tpaktam El, B IP-makersl s uX mociemyromeil MapupyTH3aluu a0
cootBeTcTBytoero MAK.
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N3MeHeHne TEXHONOTHM KOMMYTAI[MM MOXET OCYHIECTBIISTHCS HE TOJbKO Ha ydactke AMTC -
MK?2. ITyHktupHbIMH JIUHUAMHU Ha puc.3 nokasansl cBsizu TK2 ¢ YUCI1 u YBC2. D10 o3Havaer 4ro s
TpaH3UTa MECTHOTO Tpaduka MOTYT HCIOJB30BATHCS IPYTUE TPakThl. BrIOOp crmocoba B3auMOICHCTBUS
KOMMYTAIIMOHHOTO O0OpPYAOBaHHS C PAa3HBIMH TEXHOJOTUSAMH KOMMYTAIIMA MOXET OBITh C/ENaH IOCIe
CpaBHEHHS 3aTPaT, KOTOPBIE HEOOXOAUMBI TSI KaXKI0TO BOZMOXKHOTO PELICHUs JAHHOH 3a/1auu.

[lepBas IP-YATC naxonutcst B 30He oOcmyxkuBanuss MAK24. 3anaua mpoeKTUPOBIINMKA - BHIOpATh
Tpaccy Ui CBSI3M 3TUX JIBYX 3JIEMEHTOB CETH a0OHEHTCKOTO JOCTyIla U PacCYUTaTh MPOMYCKHYIO
CIOCOOHOCTh TpakTa, obecrneunBarmero oomen IP-makeramu. CnoxkHee OOCTOMT €O C ABYMS
npyrumu  IP-YATC. Onu pacmonokeHpl BHe 30H oOcmykuBaHus Bcex derbipex MAK. IlonsatHO, yTO
BkitoueHue IP-YATC B PATC Henb3st cuuTaTh pa3yMHBIM PELIEHHEM, TaK KaK YXYALIAIOTCS NOKa3aTeau
KayecTBa TeNe(OHHON CBSA3M U BO3HUKACT PSJ CIOKHBIX MPOOJIEM C TOMIEPHKKOW MHOTHX COBPEMEHHBIX
yeiyr. LlenecooOpa3Ho BOCMOIB30BATHCS BO3MOXKHOCTBIO IOJNYIIOCTOSHHOM KOMMYTAallMU B y3Jax
TpaHcniopTHoi cetu. [lomynocrostHHble TpakThl Ha ywyacTkax IP-YATC2 — MAKI2 u IP-YATC3 —
MAK?25 uzobpaxeHnsl Ha puc. 3 TyHKTUpHbIMH JUHUAMH. [To Mepe nosiBnenuss MAK BOnu3u stux |IP-
YATC ot nonynocTosHHBIX COeTUHEeHUH 1ienecooOpa3Ho otkazarbes. [Ipu atom IP-YATC nepexirogaercst
B Ommkaiimmii k Heit MAK.

TK1

:
o =

MAKS2

IP-YATC3

Pucynoxk I1.4 -Bropoii stan moaepuuzanuu cetu ¢ YUC u YBC. Bapuanr |

Ha Btopom stane monepauzaimu ['TC ¢ y3naMu JByX TUIOB MPOMCXOUT paciupenue IP-cetu u
OJTHOBPEMEHHOE COKpAIlleHWE YHMCIEHHOCTH KOMMYTAlMOHHBIX CTAHLUH, HCIOIb3YIOIINX TEXHOJIOTHIO
"KoMMyTaIus KaHajioB". DTOT mpoliecc WutrocTpupyeT puc. 4. Ocymectsistores AemMonTax PATCI2,
PATC21 u ycTaHOBKa HECKOJIBKUX KOHIIEHTpaTOpoB. B onun u3 Hux nepexmouaercs IP-YATC2.

B kaxaom y3noBom paiione octatorcs YUC u YBC, o6cenyxkuBarone ogay PATC. Ha tpetsem
JTane, KOTOpbIi OyJeM CUMTATh 3aBEPILIAIOIIUM, BBITOIHIIOTCS CIEAYIOIIME ONepaliu:

3amenstores Bece YHC u YBC, a takke PATC13 u PATC23, T. €. TexHOnorus "KoMmyTaiys KaHajaoB" B
CETH OIepaTopa ropoIckoi HHPOKOMMYHUKAIIMOHHON CUCTEMBI 0O0Jiee He UCTIONb3YeTCs;

AMTC 3amensieTcss MarucTpaIbHBIM KOMMYTaTOPOM;

OKOHYATeNbHO (opmupyeTcs ceTh IP, B koTopoil ycTtanaBnuBatorcs emie n18a TK u opranuzyrorcs
BCE MPEyCMOTPEHHBIE PaHee TPAHCIIOPTHBIE PECYPCHI;

BBOJIATCSL BCE NPEAYCMOTPEHHBIE B IPOLIECCE IUIAHUPOBAHUS CETH KOHIIEHTPATOPhl, B OJAWH W3
KOTOpbIX nepekitodaercs IP-YATC3.
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Ha puc. 5 wuzoOpaxkena crtpykrypa cdopmupoBanHoii NGN. OHa NOTHOCTBIO TOBTOpSIET
TOIIOJIOTHIO, BHIOPAHHYIO B Ka4eCTBE ONTHUMAIbHON — pHcC. 2. Paznuune wutocTpauii COCTOUT B TOM, YTO
panee He ObuH 1ToKa3aHbl TpU IP-Y ATC, KoTOpBIE MOJKIIOYEHBI K Pa3IMYHbIM KOHLIEHTPATOPaM.

Cetb IP ¢ QoS e

L 5P
¢ /, MAK24

' }:‘\ Qo9
Z—™

s
MAKE o " %/“‘ < % °

:Q MAK31

MAK52 P /AK33 MAK32
®
B ® " ]
® MAKa5 e - LD MAK34 IP-YATC3
MAK53 ® * ' MAK35

Pucynoxk I1.5 -Ctpykrypa NGN, coznannas B pesynbrate Mmojepuuzanuu [ 'TC

Bropoii BapuanT moaepauszaimu ['TC ¢ y3namu ocHoBaH Ha npeBeHTHBHOH 3amene YHC u YBC.
OcHoBuble mpuHLMIBl Takoro myTH (opmupoBanuss NGN wmmoctpupyer puc. 6. Ha Hem mnoxkasan
paaukanbHbIi ciocod nepexoga Kk NGN — ogHoBpeMeHHas 3aMeHa BCEX BUAOB Y3JI0BOTO 00OPYIOBaHHUS,
yro moapasymeBaer u ycraHoBky MK Bmecto AMTC. Hekoropele neramnu, WAGHTUYHBIE AN O0OOUX
BApUAHTOB, Ha PHC. 6 HE TTOKA3aHBI.

Ha nepssiii B3rs171, BapuanT |l Beimsiaut npeanoututenbHee. K coxanenuto, mo1o0HbIe perieHus
HE BCErJa MOXHO TOJKPENHUTh SKOHOMHUYECKHMM o00OocHOBaHMeM. Cienyer yImoMsSHYTh TPU TMPHYMHEI,
CYIIECTBEHHO TMOBHIMIAIOIINE 3aTPAThI ONEepaTopa, KOTOpPble HEOOXOIMMBI Ha TIEPBOM 3Tarie MOJACPHU3ALINN
I'TC:

Pucynok I1.6 -Ilepssiii aTan mogepuuzauuu ceti ¢ YUC u YBC
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Bapuant |l momo3er MG, HamoOHOCTE B KOTOPBIX B TEPCIEKTHBE OTIMANAET, JODKHBI UMETh
BBICOKYIO TIPOITYCKHYIO CHOCOOHOCTH IS OOCTy>KMBaHMsI Tpaduka, co3maBaemoro Bcemu PATC y3moBoro
paiioHa;

IP-cetp ¢ mommepkkol mokaszareneid QOS HoKHA CO37aBaThCS MPAKTHYECKU cCpasy H3-3a
JIEMOHTaXKa y3JI0B, UCIIOJIb3YIOIIMX TEXHOJOTHIO "KOMMYTAIHsI KaHAIOB";

Tpaduk, HanpaBIIeMBblid B CETh JallbHEW CBSI3H, MpeacTaBiieH B (popme IP-makeroB, uro omnpenenser
HE00XOAUMOCTh YCTAaHOBKU OJHOBpeMeHHO BYyX MK.

Baxxnas nonoxkurenabHasi ocoOeHHOCTh BapuaHTa || 3akmtouaercs B BosmoxkHocTu 3ameHbl PATC B
TE€UYEeHHE JIUTEIBHOrO Mepuoja M C MUHUMANbHBIMU 3aTparamu. Ha puc. 7 mokazaH BTOpoOil aTam
moaepauzaiuu ['TC. [Ipeanonaraercs, uro 3amensitorcst PATC11 u PATC23.

Pucynoxk I1.7 -Bropoii stan monepuuzaiuu ceti ¢ YUC u YBC. Bapuanr |l

[Mocrenennas 3amena Bcex ocrarommxcs PATC konmenTparopamu npusener k cozmanuio NGN,
CTPYKTypa KOTOpO#l OblTa BhIOpaHa paHee B KauecTBE ONTHMAIBHOH. Omeparop moiydaeT BO3MOKHOCTH
IpoBezieHus Ooiee THOKON MOJIUTHUKY B OTHOLIEHNH dKcrutyatupyeMbix PATC.

B kadecTBe 0Ka3aTenbCTBAa ATOTO YTBEP)KIACHUS MOXKHO NPHUBECTU €I1€ OJAWH BAPHAHT CO3JIaHUS
NGN, moxoxxuil Ha WAEI0 MOCTPOECHMs BBIJETIEHHON ceTH. be3ycrnoBHO, paccMaTpuBaeMblii HUKE BapuUaHT
(Mo TpETHHM HOMEPOM) BO3MOYKEH TPH YCIOBHH, YTO co3AaHa ceTh IP ¢ momnepskkoit mokazateneit QOS.

OcHoBHast unes BapuanTa |l mokazana na puc. 8. M3o0paxenst ase PATC, mist koTopbix
00CIy>)KNBaHHE OIPECTICHHON TPYIIBI TIONb30BaTeNel IeNeco00pa3HO MEPeBECTH Ha TEXHOJIOTHIO
"KOMMyTalus nakeTos".
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Pucynox I1.9 -Monepuau3zanus cetu ¢ YUC u YBC. Bapuanr |11

B nomemenun kaxnoit PATC (wame Bcero — B KpOCCe) YCTaHABIMBACTCS KOHIIEHTPATOD,
Ha3HAYeHUE KOTOPOrO COCTOUT B MOJKIIOUEHHHM TEPMHUHAIBHOIO O0OpYIOBaHMS IOJIb30BATENEH,
3aMHTEPECOBAHHBIX B MHOM TEXHOJIOTMH KOMMYyTauuu. Pemenne moxoxke Ha anmpoOMpOBaHHYIO MPAKTHUKY
yCTaHOBKH MyJnbTHILIIEKCOpoB DSLAM nmnst opranm3anmmy BBICOKOCKOPOCTHOTO JOCTYIAa C TIOMOIIBIO
obopynosanusi ADSL [6]. He mckmodeno, uyto npu peanu3anuu Bapuanta ||l 3amena 3nauntenbHOMN
gactd PATC (B uwactHOCTH, IIM(PPOBBIX KOMMYTAIIMOHHBIX CTAaHIMI) MOXKET CTaTh 33/a4eii Ha JANEKyIo
MIEPCIIEKTUBY. DTO YTBEP)KAECHUE OOBICHSETCSI TEM, YTO TEPMUHAIIBI BCEX AOOHEHTOB, 3aMHTEPECOBAHHBIX B
HOBBIX BHJIaX MH(POKOMMYHMKAIIMOHHBIX YCIIYT, MOTYT ObITb MEPEKIIOYEHbl B KOHIIEHTPATOPbl, KOTOPhIE
npeHa3HAYCHbI TS TOUICPKKH 00CTyxuBanus kiacca “Triple Play Services”.



