NNokanbHbIE K
rnooanbHblie cetTu OBM
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YTo Takoe ceTb?
(UcTopunyeckasa cnpaBka)

0 B 50-x komnbloTepbl NpeaHasHavanuchb
Onsi HeboMbLUOro 4ucrna norb3oBaTeNnen,
paboTanun B pexnume rnaketHom obpaboTKu.

0 OtnpaBHaa TO4YKa — Hadvano 60-x, korga
Hayanocb MUCnonb3oBaHNe M3INHMPPENMOB,
K KOTOPbIM  MOAOKMOYEHbl  HECKOSbKO
TepMmuHanoB (dumb, «HeuHTennekrTyanb-
HbIX» ), nosgHee — yOaneHHbIX
TEPMUHASIOB.



]

NcTopuyeckasa cnpaBka

XPOHOSIOMMYECKN MEPBLIMU  MOSIBUITUCH
rmobanbHble CEeTWU: pellanacb 3agada
peann3aumm coeguHeHUNn «KOMMbIOTEP-
KOMMNbOTEP» AONA COoeAUHEHUA cynep-
OBM wmexgy cobonm Ha 0Oase yxe
MMeroLnxca KaHanoB cBA3W. [lporpecc
rmobarnbHbIX CEeTEN TEeCHO CBHA3aH C
Nporpeccom TeneMoHHbIX CETEN.



NcTopuyeckasa cnpaBka

0 NMepeble JIBC (70-e, Hayano 80-e)
ncnonb3oBann OAWMHOYHbIE TUMHUU CBSA3U
(TenedooHHbIE NMpoBOAa) ANA COeaAUHEHMUS
2 komnbroTepos. 3atem JIBC (cobcTBEHHO
LAN B COBpPpEMEHHOM  MOHUMAaHWN)
CTPOUNINUCb Ha MPUHLIMNE WUCNOJSIb30BaHUSA
obwero kabena Cc OOHOU  TOYKOMU
nogkntodeHus. JIBC  TepputopunanbHO
pacrnonaranmcb B OAHOM WUIIN HECKOMbKMX
brinsanexawmx 3naHusx.



NcTopuyeckasa cnpaBka

0 B koHue 80-x JIBC mn BC otnunyanuchb
BECbMa OTYETMIMBO TMPOTAXKEHHOCTLIO W
Ka4eCTBOM JIMHUN CBS3U, CIOXHOCTbIO
METOOOB rMnepefadyn OaHHbIX, CKOPOCTbIO
obMeHa gaHHbIMU, pa3HoObpasnem YyCnyr,
mMacwtabupyemoctoto. C koHua 90-x
npoucxognt conumxeHne JIBC un [BC,
«opopmMnAloTCA» CETU MerarnosimcoB (co
CBOMMW npoTokonamu; Hanp. SMDS -
Switched Multimegabit Data Services).



NcTopuyeckasa cnpaBka

01 Cenyac npoucxoauT  KOHBEpPreHuus
KOMIMbIOTEPHbIX "

TEJIEKOMMYHUKALUMNOHHbIX ceTeu Mo
Pa3rimMiyHblM HalpaBJIEHNAM.
. CcOnmkeHne BNOOB YCIT,

. TEexHomnorm4yeckoe coOnmxeHme Ha OCHoBe
LMppOoBON Nepenayn MHopmaLumu.



OnpepneneHue cetu 3BM

Cemb I9BM (eblyucriumeribHasi cemba,
KomMnbromepHasi cemb) —  annapaTHo-
nporpaMMHbIA ~ KOMMNEKC, npeacTaBnsaroLwmnm
cobon  rpynny  BbIMUCIUTENMbHbLIX  MaLUMH
(KOMMNBKOTEPOB), COEOMHEHHBLIX MeXay Ccobown
npyn  nomMoWKM  creuuanbHOW  annapartypebl,

obecne4ynBatoLLeN nepegady NAaHHbIX,
npegHa3HavYeHHbIN NS
0 TepputTopmaribHOro pacnpegeneHuns

BbIMUCTTUTEJIbHbIX PECYPCOB,

0 COBMECTHOrO WCMOMb30BaHUS MPOrpaMMHbIX W
annapaTHbIX Ppecypcos,

0 obMeHa uHdopMaUMEN MeXAOy KOMMblTeEpaMU
OAaHHOW rpynnbl.



OcHOBHbIe 3aaauun
cetn 3BM

KTO U ANA Yero Ucnonb3yeT
ceTb 9BM?



CeTn Ana opraHnsauun

0 pasgeneHve U ynpaBneHue pecypcamm
npeanpuaTus

0 3KOHOMMYHOE pacLuupeHue ceTu Ha
ocHoBe [1K

0 ucnonb3oBaHUe ceTeBoro
nporpaMmmMmHoOro obecne4vyeHus
(groupware — rpynnoBoe nporpaMmmMmHoe
obecnevyeHue)



CeTn Ana opraHnsauun

0 co3paHue padbouux rpynn

0 WeHTpanM3oBaHHOEe ynpaBrieHue
0 3awuTa MHpopmauumn

0 noBbIlWeHNne OTKa30yCTONYNBOCTH

0 A4OCTYN K HECKOJIbKUM onepauynOHHbLIM
CUCTeMam



CeTn Ana opraHnsauun

NnoBbIiLLeHne HaaeXHOCTH
bYHKLMOHMPOBaHUA NpeanpuUATUA 3a
CYeT onepaTUBHOCTM yNpPaBreHns v
MCMONb30BaHUS MMEKLLIMXCS PecypcoB

noBbIWEeHne 3KOHOMUYEeCcKou
3¢ heKTUBHOCTHU

cpeacTBO OOLEeHNA N CBA3U
noaroTtoBKa nepcoHana



CeTv Ana nHouBMAayanbHbIX

nonb3oBaTenen
0 AOCTYN K yaaneHHOU uHdopmaumu
(news, WWW)

0 nepeaava gernosou nHdopmaunm
(OTKPbITUE CHETOB, NEPEYUCTIEHNE AEHET,
3aKno4YeHmne Oorosopos)

0 obLweHUue c ApyrumMmu nroabmm (news,
e-mail, video conference)

0 oby4yeHue
0 pa3BrieyeHue



CoumanbHoOe BrnusiHue

CE€Tb HE 3HaeT NoCcyaapCTrBE€HHbIX rPaHUL

CETb HE 3HAET LIEH3YpPbl — NPOOIEMb
Moparnm n HpaBCTBEHHOCTMU

MCMoJib30BaHWE PecypcoB OpraHn3aLnm B
NUYHBIX Liensax

1 HaHeceHue yulepba penyTauun nogen

| dHOHUNMKU

HaPKOTUKM



] O &8 O3

[Tpobnembl, BO3HUKAIOLLME MNPU

co3gaHuu ceTin

[lpobnembl  U3MYECKOW  COBMECTUMOCTM
annapaTHbIX CpeacTB (ceTeBbIX
MHTEPMEUCHbLIX nNnat WU Ap.; pPeleHne -—
cTaHOapTusaums).

[lpegcTtaBneHne nHopmauun,

Owmnbkn npu nepenade aaHHbIX.

KOHQonMKTLI B CETW.

CNOXHOCTb CETEBOro MNpPoOrpaMMUPOBaHUSA U
co3gaHus CETEBOIO nNporpamMmHoro
obecneyeHus.

[Tpobrnembl obecrnevyeHmns 6e3onacHOCTH.



YPOBHU OLLNOOK:

TenedoHHasg cetb — 10 — 10™>;
CMYTHUKOBBIN KaHan — 107°;

Meab (BUTas napa, KoakcuarnbHbIi
kabenb) — 107°;

onToBOMNMOKHO — 10719,



TeHAeHUUU pa3BUTUA CeTeNn

KopnopaTtuBHble CETW.
BbicokonpounsBognTenbHbie CeTu.
MoOwunbHbIe ceTn.

iIntranet-cetn.



Tunbl BbIYUCIUTENbHbBIX CeTen

Mo macwmaby ebiqyucnumesnbHol cemu
BblAENAOT:

0 LAN (Local Area Network) — nokanbHas
BbluMcnuTenbHasa cetb, JIBC

01 MAN (Metropolitan Area Network) —
ropoackasa ceTb

1 WAN (Wide Area Network) — rnobanbHas
BbldMcnuTenbHas cetb, [ BC



Knaccuukauyms
MHOIOMpPOLIeCCOPHbIX CUCTEM MO
pasmepy

Interprocessor Processors

distance

located in same

Square meter

Room

Building

1 km

Campus

Example

Personal area network

> Local area network

10 km

City

100 km

Country

1000 km

Continent

10,000 km

Planet

Metropolitan area network

Wide area network

The Internet




Tunbl BbIYUCIUTENbHbBIX CeTen

Mo cmamycy omoeJibHbIX y3J108
eblyucsiumesibHoU cemu BbIOENSIOT:
1 OOHopaHz08kIe cemu - — BCE y3nbl

(KOMNbOTEPLI) paBHOMPAaBHLI.

[ CepeepHblie cemu — C BblAeNIEHHbIM CEPBEPOM.
DyHKUMM cepBepa (LEHTPArIbHOro KOMMbOTEpPA)
— MOXET BbIMOMHATb creunanbHbi MOLLHbIN UMK
00ObIYHbIN nepcoHanbHbin KomMmnbloTep (MK). Mpw
9TOM OCTalnbHble KOMMbIOTEPLI (4Yalle BcCero
o0ObIvHble 1K) HasbiBalOT paboyumu cmaHuusMmu
NN KNUeHTamMu.



OcCHOBHbIE NMporpamMmmMmHbIe U
anrnapaTtHble KOMMNOHEHTbI CETU



Tononorma u3nvyecknx CBA3EN

0 Moo mornonoaueu ebiquciumeribHoU cemu
NOHMMAaETCH KoOHdurypauusa rpadoa,
BEPLUMHAM KOTOPOro COOTBETCTBYIOT
KOMMNbIOTEPBLI CETU (MHOrAa U Apyroe
obopyanoBaHue, Hanpumep
KOHLIEHTpPATOpPhbI), a pedbpam — pusndeckue
(MK nornyeckme) ceBA3N Mexay HUMN.



0 KoHourypauna donusnyecknx cBA3en
onpegenseTrca aNeKkKTpnyecKumMmu
coegMHEeHNAMM KOMNLIOTEPOB MeXay
CODOW U MOXKET OTNnYaTbCs OT
KOH(pUrypaumm normyecknx cBA3en mexay
y3rnamu ceTu.

0 Jlornyeckme cBA3M NpeacTtaBnsaoT cooon
MapLpyTbl Nepenavyn gaHHbIX Mexay
y3namu cetn n obpasyroTcd nyTem
COOTBETCTBYOLLEN HACTPOUKU
KOMMYHUKaLWUOHHOro obopyagoBaHus.



[TonHOCBA3HAaa TONMoJs10rms

HenonHocBA3HbIE TOMOMOMMU -

Ans oOMeHa AaHHbIMU MeXay ABYMSI KOMMbloTepamm
MOXET NnoTpeboBaTbCs NPOMEXKYTOUYHAsA nepefada JaHHbIX
Yyepes Apyrue ysnbl CeTU.



AuencTas

Tononorunga 3se3na

(mesh) (CHEeXMHKa)
TOMNOJSIOrnS
O6Lua;| LLINHA Nepapxunyeckast

(MOHOKaHarn) 3Be3ga (aepeBo)




KonbueBas CmMelwlaHHas
TOMNOJSIOMUS TOMNOJSIOrUS




Tunbl NTMHNN CBA3U

Annaparypa OUINMECKaR CPeAA NePanaYH AaHHbIX
nepenasm K Apyrmm
ABHHLIX (m yanam cet

wnu DCE

MpowmexyTouroe 060pyA0BaHHE NHHUM CERIN

JluHuss ces3u cocTouT B O0OLemM cnyyae Wu3
donsndeckon cpebl, NO KOTOPOU NnepenarTcs
aneKkTpuyeckme WMHAPOPMAaLUMUOHHLIE CUrHanmbl,
annapartypbl nepenaym OAHHbIX 7
npomMeXxyTtoyHon  annapatypbl. CMHOHUMOM

TepMMHa nNuHUA cBa3n (line) asngeTca TepMuH
KaHan cedasun(channel).



0 du3su4dyeckas cpeda nepedayu O0aHHbIx (medium)
MOXET npeactaBnaTb cobonm kKabernb, TO ecTb Habop
NPOBOAOB, W3OMALUMOHHbLIX M 3alUUTHbIX ODOSI0YEeK u
COEAVHUTENbHbLIX Pa3beEMOB, a TakKkKe  3EeMHYI0
atMocdepy WM KOCMWUYECKOE MPOCTPAHCTBO, 4epes
KOTOpble PacnpOCTPaHSAOTCSA 3NEeKTPOMarHUTHbIE BOSIHbI.

B 3aBucumoctu om cpedbi nepedaqyu OaHHbIX TNHUU
CBA3W pasgensoTca Ha creayroLme:

0 npoBOAHbIE (BO3AYLUHbLIE);
0 KabenbHble;
0 pagnokaHanbl HA3eMHOU U CMYTHUKOBOW CBA3MW.

3 Nposogubie (Boaaywimsie)

P Bonoxonno-onmuveckue
-

P Pagmoxamanui nasemmod u CNYTHWKOBOM canan

P KaSenuuuie (meas)

OQoToTs
Buran napa







Bumas KoakcuarnbHbii  OrnmogosioKOHHbIU
napa Kaberib Kaberib

obonoyka
MpoBoaAHMK 5 cepaLeBnHa

Wsonauuns (xuna)

BHewHnas KabGenbHbiv
obonouka cepAeuHUK

MoJa camMoro

PaspbiBHas

e BbICOKOro nopsgka




,D,J'IFI MoOKJTIOYEeHUSs KOMIibromepa K CETN MOXET
NCIMOJ1b30BATbCA.

0 ceTeBad nMnarta (ceteBad KapTa, CeTeBOM
aganTtep), Nogkrnwovarwaa ero K cneumanbHOu
KabenbHOW NUHUM Ons nepefgadu CuUrHanoB B
UMdpoBOM [OBOMYHOM Kode (Kaxdas Kapta
NMeEET YHUKanbHbIN 48-O1MTOBbLIN agpec);

0 MoOdem (MoaynaTop—AemMoaynaTop),
nogkniovarowlad €ero K TenemoHHOU JUHUMN.
30ecb  UMAQPOBbIE  AaHHble  KOMIMbHOTEPDI
npeobpas3yoTcHa B HEMPEPDLIBHLIE 3NEKTPUYECKNE
MMnNynbcbl (MOAYNUPYHKOTCS), MepedarTcs no
TenedoHHbIM KaHanam, a nocne npmema CHoBa
npeobpasyoTcsa B LUMPPOBON [OBOUYHBLIM KOA
(aemonyrnmpytoTcsl).



Adpecaunga KOMMNbTEPOB

TpeboBaHMA K agpecy KOMMNbOTEPA B CETHU:

AOpec  OOfKeH  YHUMKanbHO  MOEeHTUUUMpOBaTH
KOMMblOTEP B CETU Ntoboro macwitabda.

CxemMa HasHavyeHua aapecoB AOSMKHA CBOAUTb K
MUHUMYMY PYy4YHOM TPYA agMUHUCTpaTopa n
BEPOSATHOCTb AybnnpoBaHusa agpecos.

AOpec [OMmKeH WMETb MEepapXMYeckyto  CTPYKTYpY,
yOOOHYIO ONA NOCTPOEHNUS BOMbLUNX CETEWN.

Afdpec gomkeH ObiTb yaoOeH Ans nonb3oBaTenen ceTu,
a 9TO 3HaAYUT, YTO OH AOOMKeH WMETb CUMBOJSIbHOE
npencTaBrieHue.

Agpec OOmkeH MMETb MO BO3MOXHOCTU KOMMAAKTHOE
npeacraBneHne, 4tobbl He neperpyxatb namsitb
KOMMYHUKaLUMOHHOW annapaTypbl — CETEBLIX aganTepos,
MapLUpyTM3aToOPOB U T. .



CxeMbl agpecaLunn y3rnoB CeETH

[ AnnapamHele (hardware) aopeca.
Hanpumep 0081005e24a8.

1 CumeorbHble adpeca usu UMeHa.
Harnpumep ftp-archl.ucl.ac.uk.

[ HYucrnoeble cocmasHkle adpeca.
Hanpumep 126.100.0.0.

l

[Ipobriema ycmaHo8/1eHUs coomeememeusi
MeXOy adpecamu pasriuyHbIX murios.







KoMMyHUKayuoHHoOe
obopydoeaHue

CnoxHble ceTeBble CTPYKTYpbI
Ha

anameTp ceTu,
YMCIO BKMOYAEMbIX B CETb Y30B,
NCMNOJSIb3yEMble CETEBbIE TEXHOMOIUMU,

TPEOYIOT AOMNOMHUTENBHOMO KOMMYHUKALMOHHOIO
obopyagoBaHUA:

10O6opyngoBaHne OU3NYECKOrO CTPYKTYPUPOBAHUSA
ceTeu

10O0opygoBaHMUE NOrMYECKOro CTPYKTYPUPOBAHUSA CETEN



AKTUBHOE ooopyaoBaHue
don3nyeckoro n KaHanbHOro ypoBHeu NoKarnbHbIX
ceTeun

« Cemesgnble adanmepsvl - 00CCIICYMBAIOT CONPSIKECHUE Y3JIOB
CETH (KOMITbIOTEPOB) C JIMHUSIMU CBSI3H.
= [loemopumenu (repeaters)

* Konuyenmpamopwt (hubs) - neHTpanbHBEIMM Yy3JIbI OOMEHA
uHpopMalieii  MEXAy  HECKOJIbKMMH  KOHEYHBIMU
CTAaHLMSIMU CETH CETMEHTA CETH.

= Mocmwt (bridges) - JOKanu3yroT TpadUK BHYTPHU
CErMEHTOB CETEM.

» Kommymamopuwt (switching)

» [IInr0301



CpencrBa CTPYKTYypU3aumm

lloemopumens (repeater) -

YCTPpOMNCTBO, KOTOpPble Ha MU3NYECKOM YPOBHE MOBTOPSAET
anekTpuyeckme  curHanbl (U, Kak npaBuno,  ynydwaer
SNIEKTPUYECKME XapaKTEPUCTUKU: (PopMy UMMyNbCa, MOLLHOCTb),

npuLLeaLllne Ha BXo OQHOro 13 NOpTOB Ha BCEX OCTalbHbIX NopTax
(Ethernet).

YOaJIMHEHNA KaHal10B CBA3UN B CETU.

IHoemopumenv Iloemopumenv Iloemopumens

Tepmunamop Tepmunamop

185 m



KoHuenmpamop (hub, concentrator) -

MHOI'OIIOPTOBBIA  ITOBTOPHUTENIb, IIOBTOPSIET CHUTHAJ,
ylIydllas €ro, Ha BCEX OCTaJbHBIX IIOpTax, JUOO Ha
CJIEIYIOIIEM IIOPTY.

Konyenmpamop

Ethernet

KoHueHmpamop = noemopumesns + donosiIHumesnbHblie BYHKUUU



BHemHuM BUI KOHIIEHTPpATOpa

<9 9 < 9 [ - | | J9 9

<9 < 9 < 9 < | ® 9 <

NENENENENN




B  pesynbrare = (QU3MYECKONM  CTPYKTypHU3aIUAU
JIOTUYECKASA CTPYKTYpPa HE U3MEHUIIACH



Jlornyeckasi CTpPyKTypm3aumsi NoKanbHbIX CETEN

[lpbeumywiecmea oerieHuUsi cemeu Ha
rnoocemu U ceameHmel:

0 Ceamenmayus ymeHvuiaem oOWUU CemesolU
mpaghux.
[I IToocemu ysenuuusarom 2ubKOCmMb cemu.

[1 IToocemu nosviuiarom 6e30nacHocms OAHHbBIX.

0 Iloocemu ynpowaiom ynpaenenue - cemvio.



CpeacrBa CTPYKTYPM3aALIUH

Mocm (bridge)
M30JIMPYET TpaPUK OJHOM YaCTH CETH OT JPYIOH,
AHAJTMU3UPYET YHUCIIOBOU aapeEC MaKeTa u

IepcaacT €ro Ha OAUH COOTBGTCTBYIOH_[I/Iﬁ ITOPT.



[Mepenaya gaHHbIX OT y3na A yany D

OTtnen 1
Konyenmpamop
Mocm
OTtaen 2 -
Konyenmpamop

Konyenmpamop

Konyenmpamop

OTtaen 3

PaGouas
rpynmna A

PaGouas
rpynna B



[lepenaya gaHHbIX OT y3na A yany B

OTtnen 1 OTtaen 3
Konyenmpamop Konyenmpamop
Pabouas
Moc rpynmna A
m
OTtxen 2 .
Konyenmpamop
Pabouas
rpynna B

Konyenmpamop



Kommymamop (switch)

OyHKIIMOHAIBHO ITOI00E€H MOCTY,
HO  OOpaOarbIBa€T  Kagpel B
peKHAME, padoTaet

CO CKOPOCTBHIO IIPOBOJA.



[lepepada KagpoB 4epes
KOMMYTAaLUWOHHYIO MaTpuuy




Mapwpymuzamop (router)

Cezmenm
Ethernet

Otpen 1
Mapwpymuzamop 1

Cemv ATM l

Konyenmpamop

Mapwpymuzamop 3

A

TLAed 2

Mapwpymuvzamop 2
Cemb I
Token Ring

JlonyCTUMBI pE3EPBHBIE CBA3U

IlopaepxuBaeT agpecalyio B INT00aJILHOM MaclITade
PemaeT npo0ieMy BbIOOpa MapiipyTa CIEIOBaHHUS ITAKeTa.

OObeAUHSET MOJACETH PA3IMIHBIX TEXHOJIOTHI



[lepennsis manens Mapupytuzaropa Cisco 7206

CISCOSYSTEMS

10BASE-FL Ethemet Pl

@@@@@@@@@@




Cemeeou nnpomokoJs1 — Habop npaBun AN CBSA3W
MeXay KomnbilTepamMu, KOTOpbIM YynpaBnder
doopmaTom, BPEMEHHbIMU NHTEpBanamu,
nocnenoBaTenbHOCTBI0 paboTbl U KOHTPOSIEM
OLLMNOOK.

He3aBUCUMO OT BHYTPEHHEW KOHCTPYKLUMKN KaXXaoro
KOHKPETHOINO MPOTOKOSMa, BCE OHWM UMEIDT
onpeaeneHHble obLlne PyHKLMN U CBOUCTBA:

0 MHuuuanusauus cesi3u.
[ Omnpaeka U rosy4yeHue OaHHbIX.
[0 3asepweHue obmeHa.



