KOMIIBIOTEPHBIE CETHU

Jlekmmg 6

Nuadopmarnka u HHPOPMALIMOHHBIC
TEXHOJIOTUHU



OCHOBHBIC IIOHATHUSA

Komnsrorepnasi cerb (Computer NetWork, net -
CETh, U WOrk - paboTa) - 3TO cucTeMa OOMEHa
MH(pOpMaIUEH MEXKTY KOMIIbIOTEpaMHU.

OcHoBHaA 1eJb: 00€CIICUYCHUE MTOJIb30BATEIISIM
ITOTCHIIUAJIBHOM BO3MOKHOCTH JOCTYIIA K
JIOKAJIbHBIM PECYpPCaM BCEX KOMITBIOTEPOB CETH.



TpebdoBanus

* [Ipon3BOAUTEIIBLHOCTH

* Hane)xHOCTh M 0€30I1aCHOCTD

* PacmmpsemMocTh 1 MaclITaOMPyEeMOCTh
* [Ipo3pavyHOCTh M YIPABISIEMOCTD

* COBMECTUMOCTD (Ir€TEpPOr¢HHOCTH )



KoMnbrOTEepHBbIE CeTH
KJIACCU(PUITUPYIOTCH 1O
CJIeAYIOUIUM NMPU3HAKAM:

* CTCIICHb reorpauuecKoro
pPacIpoOCTPAHCHUS;

e MacITad MpOU3BOACTBCHHOTO
MOAPA3JICIICHUS;

* CII0CO0 yIIpaBJICHUS;

* CTPYKTYypa (TOMOJIOIHS) CBSA3ECH.



I1o cTenneHu reorpa(pmueckoro
PACIIPOCTPAHECHHUSA PA3JIHYAIOT:

 nokanbHbIe ceTu (Local Area Network, LAN);
 mno0anbHbIC ceTu (Wide Area Network, WAN);

» ropoackue cetu (Metropolitan Area Network,
MAN).



I1o MaciTady mpou3BOACTBEHHOI0
HoapasaeJeHus Pa3jau4aror:

* CCTH OTHCNOB,;
* CCTH KaMIIyCOB;

* KOPIIOPATHBHBIC CETH.



I1o cmoco0y
yIIpaBJIEHUA Pa3JIAYAIOT:

* cetu «KimeHr - cepepy;

— KiimeHT - 00BeKT (KOMIIBIOTEp WJIH IIpOrpaMma),
3aIIpAlIuBAIOIINH HEKOTOPHIE YCITYTH.

— CepBep - 00BEKT (KOMOBIOTEP WM OPOrpamMma),
[IPENOCTABIIAOIINN HEKOTOPHIE YCIIYIH.

* OJIHOPAHI'OBBIC CETH.



I1o TomoJjiorum cBs3em
pPa3JInYaroT:

CETHU ¢ Tonojiorueun «O0I1as muHa,
CETU C TONOJIOTUEH «3Be3aa»;

ceTH ¢ Tonojorueu «Konbmoy;

CETH C APEBOBUIHOU TOIIOJIOTUEM;

CETH CO CMEIIIAaHHOU TOIIOJOTHUEH.



Tomoaorua «OQo1as MmmHAa




TonmoJaorusa «3Be3aa»




Tomosiorusa «KoJasmo»




JIpeBoBUIHAS TOMOJIOT M




CMenn1anHas TOIIOJOINSA




YacTrHbIe BUILI CEeTEN

e UuTEpHET - 3TO COOOIECTBO MHOKECTBA
MEXIYHAPOAHBIX U HAITMOHAJIBHBIX
KOMIIbIOTEPHBIX CETEU.

e MHTpaHeT - BHYTPEHHAS CETh OPraHU3alluu,
MCITOJIB3YIONIAasd CTAaHAAPTHI, IPOTOKOJILI U
TEXHOJIOTUU VIHTEpHET.

* JKCTPAaHeT - KOpIoparuBHas VMIHTpaHeT.



KoMnIoHeHTHI ceTu

e KOMITBIOTEPHI:
— IIK; HOyTOyKH; MAMH(DPEHMEL.
» KOMMYHUKAIIMOHHOE 000pYI0BaHHUE:
— KOMMYTAaTOPbI; MapUIPYTU3ATOPHI; TUHUUA CBI3MU.
e OnepalluOHHBIE CUCTEMBI:

— Windows:; Novell NetWare:; Unix.

e CeTeBbIC NPUIOKECHHU:

— CETEBOM MPHUHTEP; CETEBOM AUCK; 0a3bl JaHHEBIX.



I1po0J1eMBbI B3aUMOAENCTBUS
KOMIIBIOTEPOB B CE€TH

e CormacoBaHUE CUTHAJIOB B JIMHHUAX CBSI3U

e OnpeneneHue MpaBuil JOCTyNA K CPEJIC
nepeaayn

» CommacoBaHre C1OCOOOB ITOBBIIICHUS
HaJIC)KHOCTH IIepeIadr HHPOpMaIUU

e OnpeneneHrue MapipyTa Iepeaadu
MH(OpMaIIX U CIIOCOO0B aJipecanun



MHoroypoBHeBasi MOJA€JIb
B3auMOIeNCTBUA CUCTEM

AHpEKTOP  [dprusmssmmmmnmnmnsnnnsn, P Hupextop
CexpeTape  |[rosmnnnnnnnnnnnnni p Cexperapt




OcHOBHBIE onpeaeIeHus

IIpoToKO0JI - 3TO paBUJIA, OIIPEACTIIOIINE
B3aUMOJICHCTBHUE MEXKIY CUCTEMAMHU B paMKax
OJTHOTO YPOBHHI.

NuTtepdenc - 5T0 HA00Op PYHKIUM, KOTOPHIN
HUKEJICKAIUU YPOBEHD IIPEIOCTABIIAET
BBIIIEIICKALIEMY.

CTeK nMpOTOKO0JIOB - 3TO HA0OP IIPOTOKOJIOB
PA3HBIX YPOBHEH, JOCTATOYHBIN [J1s OpraHU3aIuu
B3aUMOJICICTBUS CUCTEM.



Mopgenb OSI/RM

Layer 7

Layer 6

SESSION Layer 5 CEAHCOBBIN

Layer 4

Layer 3
Layer 2

Layer 1

OSI/RM

1984 r. — OSI/RM — MeToj onMCaHus CETEBBIX CPEA U OTKPBITHIX
apXUTEKTYP.
[lenb: cTanaapTU3anysa U IPOCTOTA HAMMMCAHUS JPAUBEPOB OMPEAEICHHOTO
YPOBHSI, BO3MOKHOCTb OPraHU3alMU CTEKOB ITPOTOKOJIOB.




MPUKJIATHOM OOmuMii 10CTYyN K CETH, ITOTOK JIaHHBIX, EX: telnet.

npeactasieHust | Onpenenset popmar Jjisi 0OMeHa JaHHBIMU (MIEPEBOIUHK ),

JTAHHBIX NEePEBOJ] TAHHBIX CBBIIIE B OOIICTPUHSTHINA CTaHIAPT,
mudpoBaHKue, CMEHA KOJIOBOW TaOIUIIbI, CKATUE JaHHBIX.

CEaHCOBBI YcTaHoBIIeHNE, UCTIOJIB30BAHUE U 3aBEPIIICHUE CEaHCa CBSI3H,
pacrio3HaBaHHE UMEH U 3a1uTa, pacctanoBka checkpoints,
4yTOO B Cllyyae HEyJauHOU Mepeiadyl HaUMHATh C TJI0X0ro
MeCTa, HEKOPPEKTHOE 3aBEpIIIEHUE CeaHca.

TPaHCIOPTHBIN | ['apaHTUpyeT 10CTaBKY MaKETOB O3 OLIMOOK, B TOU Ke

MOCJIEA0BAaTEIbHOCTH, O€3 MOTEPh U TyOIUPOBAHMUS.
[lepeynakoBka MakeTOB: IJIMHHBIE pa30MBAIOTCS, KOPOTKUE
00beuHA0TCA. CUTHAII MOATBEPKACHUS ITPUEMA.




CETEeBOU Anpecarnus 1 MapIIpyTH3anus B NIOOAIbHBIX ceTsax. Ha
OCHOBAaHHH KOHKPETHBIX CETEBBIX yCIOBHUH, IPHOPHUTETA
YCIIYTH ONpEACISICTCS MapmpyT nakera. KoMMmyTaIus makeTos,
MapIIpyTH3alus, neperpy3ku. Jleaenrne Ha 0onee MEIKue
IaKeThI, €CIIA aJIalTep KOMITbIOTEepa He MOXKET IIepeaaBaTh
IaKeThI MMOCTYIHBINCH JUHBL. [IppHIMAaroIas cTopoHa ux
oOpaTHO cobeper.

KaHAJIbHBIH [lepenada kaapoB C CETEBOrO B Cpeay Inepeaaun (mapaii. B
nociesa. ¥ Hao0opoT), UHOTIA crell. KogupoBaHue. Kaap
COJICPKUT: aJipeca Moayqarelisi U OTIPaBUTENS, YIPABISIONIYIO
uH(py (HaHHbBIE O BepXxHEM ypoBHE), faHHble 1 CRC nore.
CeTeBOl ypOBEHb CUMTAET Iepeady JaHHbIX 0€301TMO0UHOM.

(bU3NYECKUI ChIpoil TOTOK OMTOB. DNEKTPUUECKUIN, ONITHYECKUH,
MEXaHMYECKUH (pa3beMbl) U (PYyHKIMOHAIBHBIN (CIOCO0
nepeaayv JaHHbIX ) MHTEP(EUChl CETEBOM TIaThl C KabemeM.
YcranaBnuBaeTCs JJIMTEILHOCTD MEPEIavr KaKI0ro OUTa u
paBuia IEPEBOJIa €ro B 3J1.- U ONTU- CUTHAJIBI.




OSI n apxutTeKktypa KOMNbOTEpPOB

IHoan30BaTeib
OnepanuonHas
cucTeMa
JIpaiiBepbl
Anmnaparypa




Ha3Banue nopuunii JaHHBIX IJIS PA3JIMYHBIX YPOBHEM:
IPUKJIAAHOM - TOTOK OauT (OUT),

TPAHCHOPTHBIN - CETMEHT JaHHBIX,

CETEBOM - ITAKET,

KaHAJIbHBIN - KaJIp.

Ilepen mopadeld B ceTh BCE JaHHbIE pa30OMBarOTCS Ha makeTbl. Ha kaxaom
ypOBHE K TakeTy naoOamisercs jgom. ¢GopMaTupyromas Wid aJpecHas
uHpopMmaiua. Ha npuHuMaromieii cTopoHe Mo Mepe MOJHMMAaHHUs MaKeTa I10
YPOBHSM 3Ta UH(OpMAIUs OTCEKAECTCS.

CeteBas kapTa obecrneunBaeT (OPMUPOBAHUE MAKETOB (—> MaKeT —> MakeTr —>
HNaKkeT —>), UX nepeaady u coOop ¢ KOHTPOJIEM OIIHOOK.

OcCHOBHBIC KOMITIOHEHTHI MaKeTa: aJipec MCTOYHHUKA, aJpec MecTa Ha3HAYCHUS,
nepeaaBaeMble JaHHbIE, MHCTPYKIIMUA O JajbHEWIIeM Mapuipyte, uHpopMaims
no cOopy (parMEeHTHPOBAHHOIO MakKeTa W3 KaApoB, HHGOpPMALMS s
KOPPEKILINH OIIMOOK MEepeaayu.




Paznenbi:

3aroJIoBOK (CuTHajl 0 camMoM (hakTe Iepeaadu IaKeTa, ajJpeca MCTOYHMKA U
noay4Jaress, nHda, CHHXpOHHU3YIOIIas nepeaaqy),

nanHble (0T 512 6aiT 10 4K0),

Tpeisiep (CRC mnosne, mocne MmojydyeHUs TakK>Ke€ BBIUMCISECTCS KOHTPOJIbHAs
CyMMa M CPaBHUBAETCS C UCXOJIHOM).

[IpeamOyna 3aroJIOBKH JlaHHbIE Tpeusep
Kazapa LIECTU YPOBHEU KaHAJIBHOT'O YPOBHSI




[Nlepenaya AaHHbIX MO CeTHU

@opMUPOBAHUE MTAKETA MPOUCXOIUT MOCIEAOBATEIBHO HA BCEX
YPOBHSIX, IPH MOJIyYCHUH MTAKETAa — OTCEYEHUE.

1]

CEAHCOBBI CEAHCOBBIN

Cpnena nenenauu
—peAa-HEpCHadH

BupryanbHas CBA3b MEXy COOTBETCTBYIOIIMMU YPOBHSAMU IS
yIAJICHHBIX MallvH (MPO3pavyHOe B3aUMOJECHCTBUE HA HUKHUX YPOBHSX).




IIporokoasl — HaO0Op MpaBUI H IPOLEAYpP, PETYIUPYIONIUX MHOPSI0K
OCYIIECTBIICHUS] HEKOTOPOU CBS3HU.

1) Nx mHoro. ECTh penMy1iiecTBa 1 HEAOCTATKMU.

2) Pabotaror Ha pasHbix ypoBHsAX OSI RM. Ecau, Hampumep, MpOTOKOJ
paboTtaeT Ha (U3. YpOBHE, 3HAYUT, OH OOECIIEUMBACT IMPOXOXKJICHHUE
MAKETOB Yepe3 IIaTy ajanTepa B CETEBOM KalOelb.

3)  Heckoyibko IPOTOKOJIOB MOTYT pabOTaTh COBMECTHO (CTEK).




YpoBeHb Apple DECnet Microsoft Novell TCP/IP Xerox XNS

OSI/RM Computer Networking Netware Internet
IMpukaagn. [IpukiagHbie TpOrpaMMBI, Hamp. MOYTOBBINA KIIMEHT, BEO-CEPBEP, CETEBBIC YTUINUTHI
IlpeacraBia. | AppleTalk Network Server Netware Telnet, Control and
Filling Application Message Core SMTP, FTP, Process
Protocol Block Protocols HTTP... Interaction
CeancoBbiii | AppleTalk Session NetBIOS NetBIOS
Session
Protocol 1CP
UDP
Tpancnopt. | AppleTalk End NetBEUI Sequenced Sequenced
Transaction | Communi-ca Packet Packet
Protocol tions Exchange Protocol
CereBoii Datagram Routing Internet Internet Internet
Delivery Packet Protocol (IP) | Datagram
Protocol Exchange Protoco}
KananbHbIi Ceresnie apxutektypsl: Ethernet, Token Ring, FDDI, ATM, LocalTalk, mp.
dusznyeck. Cpena nepenayu: BUTas mapa, OTOBOJIOKHO, PAIHOBOJIHEL. . .
Jlexnn [IpakTuka




TCP/IP (Transmission Control Protocol / internet Protocol) — crangapt ass
FETEPOT€HHBIX CETEW, IIOMYJSPHBIA MEXKCETEBOM MPOTOKOJI, CIELl.
pazpaboTaHHbie Jj1 Hero npotokoiasl SMTP, FTP, SNMP. Henocrtatku —
00JIBITION pa3zMep U HETOPOIIMBOCTh. [Ipobiembl ¢ HexBaTkol IP aapecoB

NetBEUI (Network Basic Extended User Interface) — cBszan ¢ NetBIOS (IBM
unrepderic ceancooro ypoBHa ¢ JIBC), a cam NetBEIU — tpancm.
npotokon Mukpocodra. HeOombiion, ObICcTphid, 3¢ @exkTuBHbIN. He
NOJJICP>KUBAET MapIIPYyTU3ALHIO.

X.25 — ceTu ¢ KOMMYTalMEN MAKETOB, MoJaHOe cooTBeTCcTBHE OSI/RM.

XNS — Xerox Network System. bonpmoil u MEIICHHBIM, MHOTO
IMPOKOBEIIATEIbHBIX MAKETOB.

IPX/SPX w NWLink (peanuzauusi ot Microsoft) — nHaciaeguuk XNS,
HEOOJIBIION U TOCTATOYHO OBICTPHIH.

DECnet — COOCTBEHHBIM CTEK MAapUIPyTU3UPYEMBIX MPOTOKOJIOB, Ha HEM
BrocieAcTBUM BeIpoc M-HeT, T.K. oH cTaBuiics Ha VAX (Virtual Address
Extension) MalmHbI ¢ ONEpAMOHHON cucTemMoirt VMS.

Habop npomoxonose OSI




Crexk nporokoJos TCP/IP

* YPOBEHb CETEBOI0 JIOCTYIIA
* MexceTeBOU YPOBEHD
* TpaHCIIOPTHBIN YPOBEHD

* YPOBEHb IIPUIOKECHUU



YpoBeHb CeTEeBOI0 J0CTYIIA

YpoBeHb  ceTeBoro  aocrymna  ((hU3HYECKHU
yPOBEHB) 00ECIICUMBACT Mepeaavy Kaapa JaHHBIX
MEXKAY JIOOBIMH y3JaMM B CETSIX C THUIOBOU
TONOJOTMEN MM MEXIY OBYMS COCCIHUMHU
y3JIaMU B CETAX CO CMEIIAHHOM TOIOIOrueu. Jiis
MJICHTU(PUKALIMA y3J1a HA3HAYCHUS HCIOIb3YETCS
JOKaJIbHBIA (ammapaTHbIM) agpec KOMIIbIOTEpa
(00:E0:29:78:96:FF). K @u3nueckoMy YypOBHIO
otHOCcATCS mpoTokoibl Ethernet, Token Ring,
FDDI, SLIP, PPP, ATM, Frame Relay u gpyrue.



MexceTeBON YPOBCHD

Ha 3ToM ypoBHE OIpEeneiArOTCsa NpaBuia nepeaadyu
[TAKETOB JTAHHBIX MEXTY CETSIMU. J1st
MJICHTU(PUKALIMNA y3J1a HAa3HAYCHMS HCIIOJIb3YyETCS
yruciaoBon coctaBHoM IP-ampec (194.85.160.050),
COCTOSIIMN U3 JIBYX YaCTECH: HOMEpPA CETU U HOMEpPaA
y371a B 3TOU ceTh. OCHOBHBIM IIPOTOKOJIOM 3TOTO
ypoBHs sBisieTcs mpoTokoa IP (Internet Protocol -
MEKCETEBOM MPOTOKOI), KOTOPBIA ONPEACIISICT
(hopmar apeCcoB U MaApUIPYT IIEpPEaauH.



TpaHCIIOPTHBIN YPOBEHDb

ODTOT YpOBEHb OOECHCUMBACT MepeHadyy HdaHHbIX
MEXIYy JIIOOBIMH y3JIaMM CETH C TpeOyeMbIM

YPOBHEM HAJICKHOCTH. Jlis 3TOI'0 Ha
TPAHCIIOPTHOM  YPOBHE  HUMEIOTCSI  CPEIACTBA
YCTAHOBJICHUS COCIMHECHUS, HyMEpaIyu,

Oypepuzaumn MW yHOPSAOOYHMBAHMS  ITAKETOB.
OCHOBHOM MPOTOKOJ HaHHOTO YypoBHI TCP
(Transmission Control Protocol - nportokon
yIIPaBJICHUS IIEPEaAUYCH )



YpoBeHb IPUJIOKEHHU I

Ha »3TOM ypoBHE ONpEHECIAIOTCA  [paBUJia
IIOCTPOCHUSI CETEBBIX IIPUI0KECHUM (CITYXKO).
CereBoe NpuJIOKEeHHME - 3TO ITpOorpaMma, KoTopas
COCTOUT W3 HECKOJBKMX YacTed U OOeCIICUMBACT
OOCTYII K ONPEACIICHHOMY THITY PECYpPCOB.

B creke TCP/IP Kk ypoBHIO NPHIIOKEHUHA OTHOCSTCS

npotokojibl HTTP, FTP, SMTP, POP, Telnet.



Ilpouecc npeodOpazoBaHuA JAHHbIX

UcxopHaa butoBas
nocnefoBaTesSlbHOC Tb

YpoBeHb
NPUITIOXKEHWUI

TpaHcnopTHbIA

Y POBEHb
TCP - nakeTbl
T T
MexxceTeBon
Y POBEHb
IP - nakeTbl
T T
® nanyeckumn
Y POBEHb

Mepenaya AaHHbIX

YpoBeHb
NpUIoXeHWin | BoccTaHoBNeHHas ButoBas
nocyie foBaTesIbHOCTb
TpaHcnopTHbIA
Y POBEHDb
TCP - nakeTbl
T T
MexceTeBOM
Y POBEHb
IP - nakeTbl
I [T I [T
@ usnyeckumn
Y POBEHDb

T - 3aromoBok TCP; I - 3aronosox IP.



IlopT M coker

IlopT - 3710 11€J10€

YK CJIO, OIIPEACIIAIONICE
IIPUKJIATHOU IPOIIECC
3alyIIEHHBINA HA
KOMIIBIOTEPE.

CoKkeT - COBOKYITHOCTD
[P-agpecoB u moptoB
KJIMEHTAa U CEpPBEpA,
191(S13 N5 011)4000%00)% 81100507
TCP-coennaenue

TCP-coegunHeHue 1

Appec KnneHta: 172.20.187.22
Appec cepBepa: 10.12.45.56
[TopT kKnueHTa: 1045

[TopT cepBepa: 80

CepBep

/v
‘L\b

KnueHT 1

KnueHr 2

TCP-coeguHeHue 2

Appec knueHta: 172.20.187.22
Appec cepBepa: 10.12.45.56
[TopT kKnueHTa: 1046

[TopT cepBepa: 80




CeTeBast TEXHOJ0IUA

CeTeBasi TEXHOJIOTHSI - OTO COITIACOBAHHBIN HA0OP
CTaHAAPTHBIX MPOTOKOJIOB U PEAIM3YIOIIUX HUX
IPOTrPaMMHO-aNIIaPaTHBIX CPEICTB, JOCTATOYHBIN
1Sl IOCTPOCHUST KOMIIBIOTEPHOM CETH.

CeTeBble TEXHOJIOTHUH:

* Ethernet;
» Token Ring.



Ethernet

*IJT0 — HauOoJIee MONyJIsIpHasi CETEBAsI TEXHOJIOTHS B MUPE.

eCeTeBasi TEXHOJIOTHUSI — COITIACOBAHHBIM HAOOp CTaHAAPTHBIX
IIPOTOKOJIOB M PEATU3YIOIIUX UX IIPOrPAMMHO-ANIIAPATHBIX CPEJICTB,
JIOCTATOYHBIN JJIsI TIOCTPOEHUS BBIYMCIUTEIILHON CETH.

*OCHOBHOM NPHUHIIUI, 3aJ0K€HHBIA B 0CHOBY Ethernet, — cay4yalHbIN
METO/ A0CTYIA K PA3JIECIIEMOU CPEie NEPEaadu TaHHBIX.

*B Ka4ueCTBE TaKOM CPEJIbl MOKET UCIIOIb30BATHCH:
a) TOJCTBIA M TOHKUI KOAKCHAJIbHBIN KaOelb;
0) BUTAas mapa;
B) OIITOBOJIOKHO;
') PaJIMOBOJIHEI.
*YIIpaBiI€HUE JOCTYIIOM OCYIIECTBIAETCA CETEBBIMU AJIAIITEPAMH.



Crny4allHBIM METOJ JOCTYyIIA
(C KOHTPOJIEM HECYIIEH)

*V3eJI MOXKET nepcaaBarb AaHHBIC 110 CCTH, TOJIBKO CCJIN CCTh CBO6OI[Ha.

[Ipouemypa onpeneieHus J0CTYITHOCTHU CPEBI ABISIETCS OJHOU 13
BaXHEWIINX yacTeil TexHonoruu Ethernet.

*Korna y3en yoeauscs, 4To ceTh CBOOOJIHA, OH «3aXBaThIBACTY CPEAY U
HAYMHAECT TIepeaaqy.

eKaap — eauHuIa JaHHBIX, KOTOPHIMH OOMEHHUBAIOTCS Y3J1bl B CETH
Ethernet. Kaap umeer ¢hukcupoBaHHbIN (POpMAT, COACPKUT CIYKEOHYIO
MH(pOpMAIMIO (B T.4. aJpeca OTIPaBUTENS U TTOTyYaTesisi) U MoJe
nanHbIX. [Ipu monamganuum Kajpa B pa3feisieMylo Cpely BCE CETEBbBIC
afanTepbl HAUMHAIOT €ro NpMHUMaTh. Eciau agpec Ha3HaueHUs

COBMAJIACT C MX aJIpecoM, TO Kaap IonajacT BO BHYTPEHHUM Oydep
ajarTepa.



Komansuu

eKoJy1M3usa — cuUTyalus, Korga asa u 0oJjice
KOMITBFOTEPA OAHOBPEMEHHO HAYMHAIOT IIE€PEIAaBaTh
MH(popMaLn. BEeposSTHOCTh BOBHUKHOBCHUS
KOJIJIM3UM 3aBUCUT OT UHTEHCUBHOCTH CETEBOIO
TpaduKa.

*[Iocae 0OHapyKE€HHUS KOJUIM3UM CETEBBIC adalTephI
IIPEKPAIAOT NIEpeaayy, a mocje nay3bl CIIy4anHOM
IJIMHBI IIBITAK0TCS CHOBA MOJIYYHUTh JOCTYII K CPEIE.

*Bpems CBA3U HE TapaHTUPOBAHHO, TO3TOMY B CETAX
IJISE CUCTEM PEATIBHOIO BPEMEHU IIPUMEHSIETCA
MapKEPHBIN JOCTYII



OOmui JOCTyN ¢ KOHTPOJIEM
HECYIIEU

* Bce ycTporcTBa paBHOIIPABHBI
* Bce ycTporcTBa roToBbI IS TOCTYIIA

* Coo01IeHrne MOXKeT ObITh OTIPABIICHO TOJIBKO, €CIA O0IIasi Cpeia CETH HE
UCIIOJIb3YETCS

e MeToabl rapaHTUPOBAHHOM JIOCTABKU:

—O0OHapyXeHHE KOJIJTU3UM (CTOJIKHOBEHHUI) M TTOBTOPHAS Iepeiaya

Message Niéssagge Wihessage Message

T T T T

Message Message Message




MapkepHbIU TOCTYII

Bce ycrporcTBa paBHOIIPABHbI

JIJ1s1 aIMUHUCTPUPOBAHUS MPAB JOCTYIA UCIIOIB3YETCA MAPKED

Mapxkep JIoru4ecKy NepeaaeTcst OT OHOTO YCTPOMCTBA K JPYTOMY

(acTadeTHas mepeaada MapkKepa)

3anpoC HHULMAITU3UPYETCS YCTPOMCTBOM, YICPKUBAKOIINUM MapKep

Message

Token

Message

Token

Message

Token

Message

Token

T

Token

Message

T

T

Message

Token

Token

Token



OOopyroBaHue KOMINbIOTEPHbIX
ceTeu

 JIuHMs CBSA3U ¥ UHTEP(DEHCHI
e CereBas KapTa

 TpaHcuBep (transceiver)

* [ToBTOpUTENS (REpeater)

» Konnentparop (Hub)

* Mocrt (Bridge)

« KommyTarop (Switch)

e Mapmpytuzarop (Router)



JIMHUM CcBSA3H

KaOespHbIE IMHUU CBS3H

IIIIIIIIII

|

AARALERANA,,

Buras napa Koakcuan OnTOBOJIOKHO

BCCHpOBOI[HBIC JIMHUHN CBA3U




NHTEepdenchl
NuaTtepderic RJ-45

NuaTtepderic BNC




CereBas kapra

Compex RE100TX PCI 10/100

CeTreBas KapTa BOCIIPMHUMAET KOMAH/Ibl ¥ JAHHBIC OT
CETEBOM OICPALMOHHON CUCTEMBI, IPE0Opa3yeT Ty
MH(DOPMALIMIO B OJIMH U3 CTaHJAPTHBIX ()OPMATOB U
IIEPEACT €€ B CETh Yepe3 MOAKIIOUYECHHBINA K KapTe
ka0enb. Kaxmas kapTa HMEET YHUKAJILHBIA HOMED.



IlpuMep apXUMTEKTYPHI CETH HA
KOAKCHAJIBHOM KaleJ1e
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Texuonorus: Ethernet 10 Mout/c
Cpena nepenaun: Koakcuan
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TpaHcuBep yCTaHABIMBAETCS HEMTOCPEACTBEHHO HA
KaOeJIe U IMMUTAETCS OT CETEBOM KapThl KoMnbroTepa. C
CETEBOU KapTOM TPAHCUBEP COECITUHAETCS
nHTepdercHbIM Kadenem AUI (Attachment Unit
Interface).
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IloBTOpPHUTEIIN COEAUHAIOT CETMEHTBI, UCITOJIb3YIO-
[IME OAUHAKOBBIEC WU PA3HBIE TUIILI HOCUTEIIA,
BOCCTAHABJIMBAIOT CUTHAJ, YBEJIMYMBAS JAJIbHOCTD
nepeaayn, mepeaaroT HHPOpPMaIUIo B 000UX
HarpasJieHUAX. Mcnoiib30BaHWE ITOBTOPUTEIIA
IIO3BOJISIET PACIHIUPUTH CE€Th, IIOCTPOCHHYIO C
HCIIOJIBL30BaHNEM KOAKCHAJILHOTO Ka0es.



KoHueHTpaTOop

MicroHub TP1008C

KOHIIEHTpaTOpOM Ha3bIBACTCSA MOBTOPUTEIL, KOTOPHIU
MMEET HECKOJIBKO IMOPTOB M COECAUHSAET HECKOJIBKO
(pU3NYECKUX JIHUHHUK CBA3U. KOHIEHTparop Bceraa
M3MEHSET (DM3UYECCKYIO TOIOJOTHUIO CETH, HO IIPU 3TOM
OCTaBIsIET 0€3  H3MEHEHUs €€  JIOTHYECKYIO
TONOJOTrHI0. ECiiM Ha KaKOM-JIMOO €ro mopT MOCTYIIaeT
COOOIIICHUE, OH MEPECHUIAET €T0 Ha BCE OCTAJBHEIE.



IlpumMep KOHIIEHTpPATOPA
C TpeMs MOpPTAMHU
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IlpumMep ceTH HA KOHIIEHTPATOPE
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Texuomorus: Ethernet 10 Mowurt/c
Cpena nepenayun: Buras mapa



Sy / TinyBridge

MocCT aeauT (QU3NYECKYI0 Cpeay Hepedayd CEeTH Ha
4acTH, epeaanast HHPOpPMaIUIO U3 OJHOTO CETMEHTA B
APYror TOJIBKO B TOM CIIy4ae, €ClIM agpec KOMIbIOTEpa
HA3HAYCHUS TPUHAIJICKAT IPYTON MOACETH.



IlpumMep UCIIOJIB30BAHUS MOCTA
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COMPEX SRX1216 Dual Speed Switch
16 port 10/100 MBit/S (16UTP) RM

KoMMyTarop 1o Ha3HAYEHUIO HE OTJIMYAETCSA OT MOCTA,
HO 00OJagaeT 0o1ee BBICOKOM IIPOM3BOAUTEIL-HOCTHIO
TaK, KaK MOCT B KaXIbli MOMEHT BPEMEHU MOXKET
OCYILIECTBIIAATh IEpeaady KaJapoB TOJbKO MEXKIY OJIHOU
Iapol IIOPTOB, a KOMMYTarop OJHOBPEMEHHO
NOAJCPKUBACT MMOTOKU JAHHBIX MEXIY BCEMH CBOMMU
IOpPTaMH.
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Texnomnorus: Ethernet 10/100 Mowut/c
Cpena nepenaun: Koakcuan/Buras napa



Mapmpyruzarop

Cisco 2500
MapipyTu3aTop I€IUT (PU3NYECKYIO Cpeay Hepeaadu
ceTd Ha 4actu Oosice 3(P(PEKTHUBHO, YEM MOCT HJIH
koMMyTaTop. OH MOXKET MNepechbUlaTh MAKEThl Ha
KOHKPETHBIM aJpeC, BBIOMpATh JYyYIIAM IIyTh I
IIPOXOXKICHUSA IIAKETAa U MHOIO€ Apyroe. Uem clioKHEN
M OoJbIlIe CceTh, TEeM OoJbllle BBITOJa OT
MCITOJIb30BAaHUS MAPILIPYTU3aTOPOB.



Anpecanys KOMIBIOTEPOB

[Ipu 00beAMHEHNN KOMIIBIOTEPHBIX YCTPOMCTB B OJIHY CETh HEM30EKHO
BO3HHUKAET 3a7a4a aJpecalyu:

a) aJIpeC YyCTPOMCTBA JOKEH OJHO3HAYHO UACHTH(DUIIUPOBATH
KOMITBIOTEP B CETH;

0) cxeMa Ha3HAYE€HUs aJIpECOB JOKHA CBOJAUTh K MUHUMYMY
BEPOATHOCTh JyOIHMPOBAHUSI;

B) CXE€Ma HA3HAYCHUS aJpECOB JIOJKHA CBOJIUTH K MUHUMYMY PYYHOU
TPyH aIIMUHUCTPATOPOB,;

T') aApecC HOJDKEH UMETh CTPYKTYPY, IOAXOIASAIIYIO ISl OpTaHU3aIuN
OOJBIINX CETEH;

1) aapec OOJKEH OBITh YI00E€H IS MOJIb30BaTEIICH.

*HacTo 0HO YCTPONCTBO UMEET HECKOJIBLKO UMEH, IMTOCKOJIBKY Ha
MIPAKTUKE UCOTUIB3YIOTCS HECKOJIBKO CXEM apPECaIIUHU.



ATIIIIaparHeI€ ajapeca

*OCOOECHHOCTH:
a) TaKHe ajpeca 0OBIYHO MCIIOJIB3YIOTCS allapaTypoi;
0) npeaHa3HaYeHBI 11 HEOOIbIINX CETEH;
B) HE UMCIOT UEPAPXUUCCKON CTPYKTYPHI;
I') 3alIMCHIBACTCS OOBIYHO B IIECTHAAIATUPUIHOM NPEACTABICHHUU;

1) OTH ajpeca 0ObIYHO MPHUCBAUBAIOTCS ABTOMATUYECKU MPHU
M3TOTOBIICHUM WJIW MPU 3aITyCKE 000PYIOBAHUS.

Henocrarku:
a) IIpY 3aMEHE aJialiTepa MEHACTCS aApeC KOMIIbIOTEPA;

0) Ipy YCTAaHOBKE JIBYX M OOJBIIE aIallTEPOB Y KOMITBIOTEPA MOSBIETCS
HECKOJIBKO aJIpECOB.



CHUMBOJIBHEIE agpeca

*IIHOrIa MX HA3BIBAIOT «MUMEHAMM):
a) OOBIYHO OHM IIpeHAa3HAYCHBI JIJI 3alIOMUHAHUS JIFOIbMU;
0) HECYT CMBICIIOBYIO Harpy3Ky;

B) MOTYT UMETh HEPAPXUUECKYIO CTPYKTYpYy (Harmpumep,
faculty.ifmo.ru);

') B paMKaxX paboThl B MaJ€HHKOM MOICETH OOBIYHO MOXKHO
MCIIOJIB30BaTh TOJILKO MIIAIIYIO0 COCTABIISIONIYIO UMEHH.

*Henocrarku:
a) IJWHA ajpeca;
0) HEOOXOAUMOCTh PYYHOIH PadOThI;
B) MEPEMEHHBIN (hOpMaT;
) mpoOiieMa MNP UCIOIb30BaHUN PA3IMYHBIX S3bIKOB M KOTUPOBOK.



HuciioBble COCTABHBIE aJIipeca

[Ipu paboTe B OONBIINX CETIX B KAUECTBE aJPECOB y3JIOB UCIIOIb3YIOT
YHCJIOBBIE COCTaBHBIE ajJipeca (PMKCUPOBAHHOTO (popMaTa. B 3Tol cxeme
MCTIOJIB3YETCS JICJICHUE aJpeca Ha HOMEP CETH (CTapiiiasi 4acTb) U HOMEP
y3na (Miaias 4acThb).

*TUNMYHBIMU NIpEACTABUTESIMU ABJISOTCA [P- 1 [PX-anpeca.

][ Ipu ucnosb30BaHUM MPOTOKOIA IPV6 agpec UMEET MIECTh
COCTaBJIAIOIIIHX.

*B COBpEMEHHBIX CETIX OOBIYHO UCTIOIB3YIOTCS BCE TPU CXEMBI. 3a1ady
COITIOCTAaBJIECHUS UMEH IIPU HUCIIOJIE30BAHUN PA3IMYHBIX CXEM PEIIAIOT
CJIy:KObI paspelneHusi UMeH. MHOTIa KaKIblii KOMIIBIOTEP PEINAET
TaKyI0 3a7a4y, HallpuMep, pacchuias COOOIIEHHS BCEM KOMITbLIOTEPAM.
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