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OCHOBHBIE KOMIIOHEHTBI ~ MYJIbTUCEPBUCHOM
CETH:

e JlomamiHsAss (OPHUCHYI) CE€Thb B MOMEIICHUM
0JIb30BATENS,

¢ YPOBEHb JOCTYIIA.

¢ YPOBECHb arperarum.

¢ YPOBEHb NPEAOCTABJICHUS YCIIYI (CEPBUCHBIM
YPOBEHD ).
¢ YPOBEHb MArUCTPAJIH.
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FMC
(Fixed Mobile Convergence,
FMC)
KOHBEPI'EHLIUS
CTAIIMOHAPHOU U
MOBWJIBHOMU CBSI3U
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ba3oBble NOHATUS:
MYNbTUNNEKCUpPOBaAHNE
FDM, IKM, TDM
KOMMYTaLWUsa KaHaoB
KOMMYyTaLWA NaKkeToB



[IpuHIHNBI MYJBTHIIEKCHPOBAHUS

MyabTunsiekcupoBaHue ¢ paaeaeHueM Mo YacToTe
(FDM)

Schutzhéncer

A
Signal 1

A
Signal 2

/ 10 20 kHz

Signal 3

300 - 3400 Hz 10 20kHz

My bTHIIEKCHPOBAHKE 3 KAHANOB ¢ Pa3CACHHEM TI0
4acToTe
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C momompko Tporecca OMA(POBKH B PEATEHOM BPEMEHH, AaHATOTOBEIN CHTHAT
TpaHcHOPMEpPYETCs B MA(POBOI. J[aHHKII MPOTIECC HA3HBAECTCS KBAHTH3 ALHEH.
[ludppoBoii chrHAI HE TOBEPKEH 3Ty XaHUIO IPH TepeIade Ha GOMbIIE
paccTosHusl. MOXHO 0JHOBPEMEHHO OCYIMECTBISTH IIEPEATY HECKONBKIX
[IPPOBEIX TONOCOBBIX CUTHATIOB, KaXIBIA MX KOTOPBIX OYIET Epe/IaBaThes 10
CBOEMY JIOTHUECKOMY KaHaly B OJHOM (usmacckoMy kabene. [Tudposrie
3HAYECHUS CUTHATIOB (B IBOMYHOM BUJIE), C TIENBIO PA3TPAHMEHHS JPYT OT JPyTa,
TEPEAKOTCS B OT/IENBHBIX TAHM-CI0TAX KaKIbIi.
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Texnonoruo TDM neproit cTanu mupoko IpAMEHSTH B 0OBIYHBIX CHCTEMAX
MEKTPOCBS3M. T TEXHONOTHSA PE/y CMATPUBACT OOBE/IMHEHNE HECKOTBKUX
BXO/IHBIX HU3KOCKOPOCTHBIX KaHAIIOB B OJMH COCTABHOM BHICOKOCKOPOCTHOH Ka-
HAIL. BXO/IHbBIE KaHATBI 10 0YEPEIH MOIY TUPYIOT BRICOKOYACTOTHY IO HECYIIYIO B
TCUECHUE BBIICICHHBIX MM KOPOTKHX IIPOMEXKY TKOB BPEMEHH (TaliM-CIOTOB), KO-
TOPbIE NEPUOIMYECKH IOBTOPSIIOTCA. Hampumep, B TedeHue epBOro TaiiM-ciiora
HECY st MOy TUPYETCS IEPBHIM BXOJHBIM KAHANOM, B TEYEHUE BTOPOTO — BTO-
PBIM, B TEUCHHAE TPETHETO — TPETHIM, B TEUCHUE YETBEPTOTO — YETBEPTHIM, B TE-
YEHUE [ATOTO — CHOBA TIEPBBIM, B TEUEHUE MECTOTO — CHOBA BTOPHIM U T. JI.
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KommyTamusi KaHa/10B ofpasyMeBacT 00pa30BaHue
HEMPEPBIBHOTO COCTABHOTO (PU3MUECKOTO KAHATA U3
MOCNEI0BATEIbHO COSAMHEHHBIX OT/IC/bHBIX KAHABHBIX
YYaCTKOB JLIA IPAMON MEPEIauu JAHHBIX MEKITY
y3namu. OTIEIbHBIE KAHABI COSAMHAIOTCA MEKY
c000H CTIEIUANEHON ATMAPATyPOM - KOMMYTATOPAMH,
KOTOPBIE MOTYT YCTAHABIMBATh CBA3M MEXKNY MOOBIMY
KOHEYHBIMH Y3JIaMH CETH. B CETH ¢ KOMMY Tallien
KaHAIOB Mepel Mepeiavei JaHHbIX BCETIa HEO0XO0IUMO
BBIIOJHUTH MPOIEAYPY YCTAHOBJICHHAS COCIHHEHHUS, B
MPOLIECCE KOTOPOK M CO3/IAETCA COCTABHOM KaHA.



CraHumm - KOMMYTATOPbl KaHanoB

i

KommyTaTopbl nakeTos
(MapLpyTM3aTOPbI)




KommyTtanust nakeroB (anri. packet
switching) — ¢noco0 10CTyna HECKOIbKUX
a0OHEHTOB K 00LICH CETH, TIPH KOTOPOM
HH(OPMALMS PASAEIACTCA HA YACTH
HEOOIBILOTO pazMepa (TaK HA3bIBACMBIEC
MAKETI), KOTOPBIC NEPEIAOTCS B CETH
HE3aBUCUMO JIPYT OT Apyra. Y3el-
NPUEMHHK COOMPAET COODIICHHE 13
MAKETOB. B Takux CETIX 10 0{HOM
(M3MYECKON TMHUM CBS3H MOTYT
00MEHUBATBCA JAHHBIMU MHOTO Y37I0B.,



KommyTaropel nakeros
Ouepeau nakeros
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B [laHHble Hape3aloTc NOPLUMAMM - NAKeTaMK, KaXAbIi U3 KOTOPbIX
obpabarbiBaeTcs KOMMYTaTOPaMiA HE3ABUCHMO

B Kaxgplit nakeT COAEPKUT aapec Ha3HaYeHUs W afpec OTnpasuTens

m He Tpebyerca npegsapuTentHoi NPoLEAYpPL! YCTaHOBNEHUA COBAMHEHNA



OcHOBHbIE NPHHLHUIIbI

[Ipr koMMyTaIMK MAKETOB BCE
MEPEIaBACMBIE MOJIB30BATENEM JIAHHBIC
Pa30UBAKOTCS MEPEIAOIIMM Y3TIOM HA
HEOOIbIINE (710 HECKOJIBKUX KUIOOAHT)
4acTH — MakeThl (packet). Kaxplid maxer
OCHAILAETCS 3ar0JIOBKOM, B KOTOPOM
YKA3bIBACTCA, KAK MHUHAMYM, aJIpEC Y371a-
MONYYATENd K HOMED TAKETA.



OCHOBHBIE IPHHIMIIBI (IIPOA0JIKEHHE)

llepenaya makeToB o CETA MPOUCXOINAT
HE3aBUCHAMO APYT OT aApyra. KoMMyTaTopsl
TAKOW CETU UMEIOT BHYTPECHHIOKO
Oy(epHYIO NaMATh AJIsI BPEMEHHOIO
XPAHEHHS MAKETOB, YTO MTO3BOJIAECT
CIJIAKMBATH MYJIbCALIMUA TpA(UKA HA
JIMHUAX CBA3H MEKIY KOMMYTATOPaAMH.
llakeTsl HHOTIA HA3BIBAIOT ACHTArpaMMaMu
(datagram), a pe:kuM MHIUBHYAJIbHOM
KOMMYTAlUX AKETOB — JIeTarpaMMHBIM
PEKUMOM.



JoCcTOMHCTBA KOMMYTALMH TTAKETOB

1. O(dexTHBHOCTb HCTIONB30BAHKS POITYCKHOM
CMIOCOOHOCTH.

2. IIpu meperpy3e ceTH HUKOTO HE «BBIOPACBIBAET C
COOOMEHHEM «CETh 3aHATaY, CETh MPOCTO CHIKACT
BCEM A0OHEHTAM CKOPOCTD MEPENAUH.

3. ADOHEHT, HCIOMB3YIOIMA CBOH KAHAM HE
MOMHOCTBIO, (PAKTHYECKH OTAAET MPOIYCKHYIO
CMOCOOHOCTD CETH OCTAIbHBIM.

4. llo3romMy MEHBINKE 3TPATEL.



HemocTaTKi KOMMYTALHH NAKETOB

I. CnoxHoe yeTpoicTBO; 0€3
MHKPOMPOLECCOPHOM TEXHUKH
[TAKETHYHO CETh CO3/1aTh MPAKTUYECKH
HEBO3MOKHO.

2. IIpomyckHas CIocOOHOCTD
PACXOAYETCSH HA TEXHHYCCKUE JTAHHBIC,

3. TlakeT MOXeT XIaTh CBOCH 0UYEDE,
KOMMYTATOPE.




CeTh ¢ KOMMYTALMEN TTAKETOB MOKET 3AMETATH
TPOLIECC B3AMMOCHCTBUA KAKIOM KOHKPETHOM ApHI
y31I0B, OCKOMbKY MX TMAKETHI MOTYT OJKHIATH B
KOMMYTaTOpaX, oK MEPEAATYTCA APYTHE TIAKETHI.
Onnxako o0mas 3p(eKTUBHOCTH (00BEM MEPEIaBAEMBIX
JIAHHBIX B €VHUITY BPEMEHH) TIPH KOMMYTAllUH TTAKETOB
OY/IET BBIIIIE, YEM TTPU KOMMYTALIUK KAHATIOB. JTO
CBA3AHO C TEM, UTO TPa(UK KaKAOTO OTAETBHOTO
a0OHEHTA HOCHT MyIbCHPYIOIIMI XapaKTep,

My IbCALIMH PA3HBIX ADOHEHTOB, B COOTBETCTBHM C
3aKOHOM OOJIbIIMX YMCET PACTIPEIEIAIOTCA BO BPEMEHH,
YBETMYMBASA PABHOMEPHOCTD HATPY3KH.



HOMMYTE\LIMFI KaHa/l0B HOMMYTa LUWA NaKETOB

[apaHTUpOBaHHaA nponyckHaa  [[TponycKkHas cnocobHOCTb CeTH
cnocobHocTb(non0ca) ang 117 abOHEHTOB HEM3BECTHa,
B3aMMO/ENCTBYIOLLMX aDOHEHTOB 3aZIEPKKM NEpeayun HOCAT
C/Iy4alHbIN XapaKTep

CeTb MOXeT OTKa3aTb aboHe HTY B CeTb BCErda rotoBa NPUHATL
yCTaHOBAEHUU COE ANHEHUA AaHHbl€ OT aboHeHTa

Tpaduk peanbHoro BpemeHH Pecypcbl CETU UCNONB3YHOTCS
nepesaetca 6e3 3afepKeK 3QdEKTUBHO NpK NepeJaye
nyAbcupytoLLero Tpaduka

A;J,pec NCNONb3YETCA TO/IbKO Ha Ap,pec nepeaacTca C KaxabiM

aTane yCtaHoBNeHUA COeAUHEHUA [MaKETOM



1. ObIIUE CBEJAEHWA O COBPEMEHHDLIX
KOMIIBIOTEPHBIX CETAX

1.1. KTACCUDOUKAILIA U HASHAYEHUE

KoMnbroTepHas (BBIYHCIUTEIbHAS) CETh - 3TO
COBOKYIHOCTh KOMIIb-FOTEPOB H APYTrOTroO
nepudepunHoro odbopyaoBaHus (MPUHTEPOB, rpaduye-
CKUX YCTPOUCTB, MOIIHBIX HAKOIIUTEIIEH, MOJEMOB H
T.1.), COEAUHEHHBIX C MOMOIIBIO KAaHAJIOB CBSI3H B
€IMHYIO CUCTEMY TaK, YTO OHU MOTYT CBSI3bI-BAThCs
MEXy cCOOOH U COBMECTHO HCIOJb30BATh PECYPCHI
cetu [1].
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B 3aBHCHMOCTH OT TEPPHUTOPHH, OXBATHIBACMOU

CEThIO, KOMOBIOTEPHBIC CETU MOAPA3ACISIIOTCA Ha

TPH OCHOBHBIX KJacca:

 rnoOanpHBIC ceTH - Wide Area Network

(WAN);

 peruoHalbHBIE ceTH - Metropolitan Area

Network (MAN);

 nokanbHbie ceTH — Local Area Network (LAN).
OaHAaKO B MOCHEIHEE BpEeMS Pa3IHudaroT

TAKKE:

* KaMMOyCHBIC CETH,

* OMOBBIC CETH.

39



['mo0anbHasg BEIUUCIUTEIbHAS CETh OOBEIUHAET
a0OHEHTOB, PACIIO-JIOKECHHBIX B PA3JIMYHBIX
CTpaHax, Ha pa3HbIX KOHTHHEHTax. M3 rio0aib-
HBIX HAWOOJICC MOIYJIAPHON ABAAECTCA CETh
HMHaTepHET. B €€ cocTaB BXOAUT MHOXKECTBO
CBOOOJHO COCAMHECHHBIX CETCH, MPUUYEM KaxK1as
BHYTPEHHSAA CETh MOXET 00JaaaTh COOCTBECHHOM
CTPYKTYPOH M CIIOCOOAMM yIpaBJIC-HUA.
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PernonanbHas BRIUUCIUTEIbHAS CETh CBSI3BIBACT
a0OHEHTOB BHYTPH 00Jb-IIOTO ropoja,
AKOHOMHYECKOTO PeruoHa, cTpanbl. OOBIYHO
PACCTOSTHUE MEKAy a0OHEHTAMH PETrHOHAJIbHOMN
BBIUUCJIUTCIBbHON CETU COCTABJIIECT AC-CATKH -
COTHH KHJIOMETPOB.
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JlokanpHasA BeruncanTenbHas cethb (JIBC)
BKJIIOUAET aDOHEHTOB, PAC-TIOJIOKCHHBIX B
npeaeaax Hedboapmoi Teppurtopun. K kiaaccy jo-
KaJbHBIX BEIYUCJUTEIBHBIX CETECH OTHOCATCS CETH
OTACJbHBIX NpeA-NpUATUN, pupM, OAHKOB U T.J.
[IpOTAXKEHHOCTh TAKOU CETH OOBIYHO OTPAHUYECHA
npeaeciaMu 2 — 2,5 KuJIoMeTpa.
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JIBC MOryT BXOOUTh KaK KOMIIOHCHTBHI B COCTAaB
PETHOHAIBHBIX CCTCHU, PC-THOHAIBHEIC - B I'J100aIbHBIC U,
HAKOHECII, TJI00ATbHBIC CCTH MOTYT 00pa30-BLIBATH CIOKHBIC
CTPYKTYPHI.

[Ton xammycom OOBIYHO MOHHUMAKOT TPYIIIY 3JTaHHUMH,
00BbEIMHEHHBIX KOPIIOPATUBHOM CETHIO, COCTOSIICH U3
MHOJKCCTBA JOKAIbHBIX ceTeH. [IpuMepoM KaMIIyCHOM CETH
MOJKET CIAYKHUTh CETh KPYITHOTO YUCOHOTO 3a-BCACHUS,
PaCHOIOKCHHOTO B HCCKOJBKHUX YUCOHBIX KOPIyCax.
OOBIYHO K KAMITYCHOM CETHU IO AKTIOYAIOTCI M OOIMICKUTHU,
YTO MO3BOJISACT CTY ACH-TAM, HC BBIXOJSA U3 A0MA, MOJIYYaTh
DOCTYI K HH(GOPMALMOHHBIM peCypcaM Kak y4eOHOTO
3aBeACHU, Tak U uepe3 UHTepHeT Kk pecypcam BecemupHou
[TayTunHpr. O0mee YUCI0 KOMIBIOTEPOB, MOIAKIOUYCHHBIX K
KaAMITYCHOM CC-TH, MOJKCT COCTABIATH OT HCCKOJIbKHUX COTCH
10 HECKOJIBKHX THICSTY.
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JIOMOBBIE CETH - 3TO JIOKAJBHBIE KOMITBIOTEPHBIE
ceTd, umeromue Bel-xoa B Marepuer. [1o cyrn,
OHW HUYEM HE OTJIHYAKOTCA OT OPUCHBIX JIO-
KaJIbHBIX BBIYMCIUTEILHBIX ceTel. PasHuIiia B ToM,
YTO K JOMAIIHEN CETU MOJAKIIIOYEHBI JUYHBIE
KOMITBIOTEPHI MOJIb30BATEICH, HAXOAALIHUECH B
YacT-HBIX KBapTHUpax.
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TPEBOBAHNA, IIPEJABABJIIAEMBIE

K COBPEMEHHBIM CETAM

CoBpeMeHHasi KOMINbIOTEPHAS CETh OOBIYHO
XapPaKTEPU3YETCA CIAECAYIOIMUMU OCHOBHBIMH
napamMeTpaMu:

* MPOU3BOAMUTENIBHOCTHIO,

* MacmTabupyeMOCThIO;

*  OTKa30yCTOWYHUBOCTBIO,

*  TIOOJEPKKOU BCEX OCHOBHBIX
KOMMYHHUKAIIUOHHBIX CTAHIAP-TOB U MPOTOKOJIOB,
* COBMECTHMOCTBIO C 00OPYJTOBaHUEM CMEKHBIX
MOJACUCTEM,

* BO3MOXXHOCTBHK) U3MEHEHUS JOTUYECKOH
kKoHpurypanuu JIBC 0e3 usmeHenus Gpu3niecKko;
*  yOPaBIAEMOCTHIO.
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Otyet no nekumsam 1 n 2 (BeogHas)
TpeboBaHuA K OTYETY:

1. NOTYeT cocTaBnseTcs OT PYKU U OOSMKEH cogepXaTb OTBEThI Ha
HUXenepeyncrieHHble BONpocCh;

2. Ort4et dooTorpadumpyeTcs 1 NPUKPENNSETCs B JIMYHOM KabuHeTe;

3  OT4eT cocTaBndeTca KaxablM CTYOEeHTOM U AOIMKEH codepXaTb BCHO
HeobOxoammyto nHgopmaumio o ctygeHte (PUO, rpynny).

[TlepeyeHb BOMNPOCOB:

1.  Kakue TenekoMmyHuKauMoOHHble CETU pa3BepHY Tkl B Balwlem ropoae?

2. Kaknmu ycnyramu TenekoMmMyHUKaUMOHHbLIX N KOMIMbIOTEPHbLIX CETEN
(MHTepHeT) Bbl nonb3yeTtechb?

3. Hapucynte runotetndeckyto cxemy JIBC Bawen wkonbl, dunuana By3a
(cpakyneTeTa);

4. Hapwucyinte runoteTU4eckni nyTb NPOXOXOAEHMNA nakeToB oT Balero
KOMnbloTepa (CMapTdoHa) 4o y3na npoBangepa u ganswe ( cepsep — LLOL,
Ha koTopom paboTtaeT MO nnyHoro kabuHeta Caml TY);

5. Hapwucyute runotetnyeckmn nyTb oT Balwero cmaptgoHa oo cepsepa
[ocycnyru;



6. Wcnonb3oBaHue pecypcoB ThpOI ana goctyna k pecypcam VIHTEpHET
yepe3 ModeMbl, paboTaroLme No KOMMYTUPYEMOU CETU U NO3BOMNSAIOLLNE
HabupaTtb Homep aboHeHTa (NpuBeauTe cxemy). Koroa 9KOHOMUYECKU
ornpasaaHoO UCNosib3oBaHWe 3Toro cnocoba gocryna?

7. Wcnonb3oBaHue pecypcoB ThpOIl ana goctyna k pecypcam VIHTeEpHET
yepe3 ADSL mogembl (npueBeaute cxemy). Korga 9KOHOMUYECKM onpaBaaHo
ncnosib3oBaHMe 3Toro crnocoba gocryna?

8. Hapucyinte nssectHble Bam cxembl NpoBOAHOMO 1 6eCrnpoBOaHOIroO
nogknto4veHus K ycnyram VIHTepHet?

9. T[lokaxuTte NyTb AOCTynNa K ycrnyram mMobunbHoro MHTepHeT oT Bawero
cMapTdoHa n ganee Ao cepsucos, paboTatowmx B Obnake;

10. YTO Takoe KOHBEpPreHumns cTaunoHapHOM N MOBUNbLHON CBA3N?
[Mpumepb!?

11. 3ayem HyxeH WiFi B Bawem cmaptdoHe n nnaHwete? lNokaxuTte nyTb K
ycnyram n cepsucam VIHTepHeT ot Balwuero ragxeta go yana lNposangepa
(Onepatopa) n ganewe. CpaBHUTE 3TK NYTKU, Korga Bbl nonb3yeTech
ycnyramm GSM cotoBoro onepatopa v korga ucnonbsyetcs WiFi.



12. Y10 Takoe myrnsTUnnekcupoBaHme YacToTHOE U BpeMeHHoe
MyneTunnekcuposaHne FDM n TDM. lNpuBeante npumepobil.

13. CpaBHUTE KOMMYTaLUIO KaHaNoB 1 KOMMYyTauuto nakeTos. [puseante
Tabnuuy. Kakon metog KoMmMyTaumm NCnosib3yeTca npu NoCTPOEHUN
KOMMNbIOTEPHbIX CETEN?

14. TlpuBegute cxemy rmunoteTnyeckon gomoun cetu Bawero goma. Kakoe
obopynoBaHue npm 3ToM nUcnonbadyetcsa? Kak otaensHble 3g0aHnd
00beaMHAKOTCA N ganee nogknoyvarTces K yanam lNposangepa?

15. K kakomy [NpoBangepy Bbl nogkntodeHbl? Kakmue Kputepumn nogknioyeHns
Bbl ncnonesosann? Kakne ycnyru Bam npegoctasnget [Nposangep?

16. K kakomy Onepatopy cotoBomn cBsA3n Bbl nogkntoyeHbl? Kakne kputepum
nogkntodeHnsa Bl ncnonb3osann? Kakue ycnyru Bam npegocrasnser
Onepartop?

17. Ckonbko BpeMeHu notpedyetca ans ckaymsaHma DVD cdounbma (pasmep
danna 5 6anT) c cepBepa Ha KomnbloTep nosnb3oBaTtens Yepes LAN ¢
nponyckHom cnocobHocTbio 10 MouT/c;



