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BrinonHenune KypcoBoi pabOThl HAIIPaBJICHO Ha 3aKpEIyICHUE 3HAHUM, MOTYyYEHHBIX
CTyJICHTaMU TMPU U3YYEHUU JUCHUIUIMHBI «CeTH 3JEKTPOCBI3U U METOJbl UX 3aIIUTHIY,

IMOCBAIICHHOTO IIPUHIWIIaM MMaKeTHOM KOMMYTallU B CCTAX CBA3U, 4 TAKIKC HA IIPUBUTHUC

OO0mue ykazanusi 1 BbIOOp BapUaHTAa

HABBIKOB ITPOCKTUPOBAHUS U HaCTpoiku |IP-cerei.

Odopmiierre KypcoBoil pabOThI TPOU3BOAUTCS B COOTBETCTBHM C TPEOOBAHUSIMH,
M3J10KEHHBIMU B [1].
Kaxxnplii CTYJCHT BBIMOJHAET IPOCKT B OJHOM BapuaHTe, HOMEp BapHaHTa

ompenenseTcs mnocienne nudpoit cryaeHdeckoro Ounera (Cb) m omHol mocneaHei

udpoit Texymero roaa (I).

Buemnnii |IP-anpec knacca B mpoexkTupyemol ceTh BbIOMpAaeTCsl HMCXOAS U3

TadmuIbl 1.

Tabnuua 1 — Buemnwii IP-agpec npoexktupyemoii cetu

Cb IP-ampec Cb IP-ampec
1 135.12.00 6 214.125.0.0
2 128.34.0.0 7 138.234.0.0
3 65.20.0.0 8 85.76.0.0
4 112.38.0.0 9 75.89.0.0
5 94.56.0.0 0 76.94.0.0

KonudecTBO BUPTYyaNbHBIX JIOKAIBHBIX CETEH MPEACTABICHO B TaOIHIIE 2.

Tabnuua 2 — KonuuecTBO BUPTyalbHBIX JIOKAJIBHBIX CETEU

Cb Kom-Bo VLAN Cb Kom-Bo VLAN
1 5 6 7
2 6 7 8
3 4 8 12
4 9 9 11
5 10 0 3




BHyTpeHnHss agpecanys ceTy J0KHA UCIIONIb30BaTh YacTHBIE ajpeca kinacca C, 1o
pa3fesieHusl MPOEKTUPYEMOW CETH HAa IOJCETH aApeC CETH ONPENENsieTcs HCXOns W3

3HaueHusA [ B COOTBETCTBUHU ¢ TaOJIHUIIEH 3.

Tabnuua 3 — BHyTpenHsis agpecaiusi IpOeKTUPYEMOU ceTu

r
1,0 2,9 3,6 4,7 8,5
192.168.10.0 | 192.168.15.0 | 192.168.20.0 | 192.168.25.0 | 192.168.30.0

KonuuectBo mnonb3oBatenein kaxaod VLAN onpenenserca kak cymma Cb+5.
Hampumep, ctynent ¢ Cb 12 npoektupyer ceTb, y KOTOPOU KOJIMUYECTBO MOJIb30BaTENCH B
kaxnor VLAN noimxHO OBITH HE MEHBIIIE

1+2+5=7.

VLAN opranuzytorcst 1ub60 Ha 06aze KOMMYTaTOPOB, MOAACPKUBAIOIIUX JTAHHYIO
TEXHOJIOTHIO, THO0 Ha 0a3ze MapuIpyTH3aTOpPOB, IO YCMOTPEHHIO CTyACHTa. Paznenenue
aapecHoro mpoctpancTtBa Mexay VLAN ocymiecTBisieTcss ¢ HCHOJIb30BaHHUEM MAacKu
nepemenHoi 1uHb! (VLSM) ¢ ygetoM Tabmuiis! 2 1 KOJIMYECTBA MOIb30BATENCH.

MapmipyTtuzanus J0kKHA ocymecTBiaTbess Mexay VLAN, Homepa KOTOpBIX

npeactaBieHbl B Ttabnuie 4, ocranbHble VLAN 10mKHBI OBITH M30JMPOBAaHbI APYT OT

apyra.
Tabmuua 4 — Homepa VLAN, wMexay KOTOppIMM JOJDKHA OBITh HACTpPOEHA
MapIIpyTH3aLHS.

Cb Kon-so VLAN Cb Kon-so VLAN

1 1,3 45 6 45 2,7

2 26 34 7 25 34

3 1,2 34 8 5,10 2,8

4 19 25 9 2,9 3,7

5 1,2 89 0 59 3,10

B nokanbHO# YacTH ceTH NOKHO OBITh YCTAHOBJICHO HE MEHEE JIBYX CEPBEPOB,

JOCTYIl K KOTOPBIM JIOJDKEH OBITh pasrpaHuueH cieayromum obpazoM. K cepsepy 1



JOJHKHBI OBITH MOAKIIOUEHBI YCTPOMCTBAa OTHOcAIMeCs K HeuéTHeIM HoMepam VLAN, a
KO BTOPOMY - BCE UETHBIC.

Taxkxe MOKHBI OBITH YCTAHOBJEHBI yAaJEHHBbIE OOBEKTHI, OJUH CEpPBEP U JIBA
KoMIibtoTepa. OHU JT0JIOKEHBI MOAKIIOYATHCS K MPOEKTUPYEMOM CETH KaK MUHUMYM 4Y€pe3
TPU MaplIpyTHh3aTopa. AJpecauuio JUisi 3TOM 4YacTU CETHM HEO0OXOIMMO pa3paboTaTh
CaMOCTOSTEIIBHO.

Mesxny IpoeKTUPYEMOM CEeThIO U YAaNEHHOM HE0OX0IMMO HACTPOUTh CTATHYECKYIO
MapIIpyTU3ALHUI0 Ul TOCTYIIa K CEPBEPY M JNMHAMHYECKYH0 MapLIPYTHU3alUIO I BCEX
OCTaJbHBIX YCTPOWCTB. JlIsI HACTPOWKM JUHAMHYECKOM MapUIPyTHU3alUA MOXKHO
ucnoiib3oBath poTokoi RIP wimm OSFP [3,4], Ha BeIOOp cTyaeHTA.

K nanHomy cepBepy HE0OXOaUMO OOeCTeUUuTh OOLIMI TOCTYIl BCEX KOMIIBIOTEPOB
MIPOEKTUPYEMOM CETU. DTO MOXKET OBITh KaK CEpBEp ISl XpaHEHUsI JaHHBIX, TaK U WWW-
cepsep.

B mnoscHUTENBHOM 3amMCKe W3JaracTcs I0CJIEI0BATEIBHOCTh JEUCTBUN IPH
MIPOCKTUPOBAHUM U TMOcCienyromeid Hactpoiike cetu. llpu HacTpoiike 000pynoBaHHS
HEOOXOAMMO TPEACTaBUTh CKPUHIIOTHI HHTep¢elica nporpammbl. K mnosicHUTENbHOM
3amucke mnpukianbBaetcss CD-muck ¢ ¢aitiom mpoekTa W AIEKTPOHHBIM BapHAHTOM
BBITIOJIHEHHOM TOSCHUTENBHOM 3amucku. Ha 3ammre CTyneHT 3amyckaeTr cBOW Qailn u

JTEMOHCTPUPYET pabOTy CIPOCKTUPOBAHHON W HACTPOSHHOM CETH.



Coaep:xxanue KypcoBoii padoTbl

CTyneHT JODKEeH CIPOSKTHPOBAaTh KOpHopaTuBHYIO |P-ceTh ¢ ydeToM MCXOmHBIX
JaHHBIX, COOTBETCTBYIOMINX €ro BapuaHTy. CeTh cTpouTcs Ha 0a3e 000py10BaHUS (PUPMBI
Cisco Systems ¢ ucnoabs3oBanueM mporpamMMuoro mnpoaykra Cisco Packet Tracer, Bce
NpUMEHseMOe 000PYAOBaHUE JTOJDKHO OBITH COOTBETCTBYIOIIMM 00Opa3oM HACTPOCHO |
MpaBWIbHO (YHKIIMOHUPOBaTh. B mporiecce mMpoeKTUpOBaHUS HEOOXOIUMO MPOU3BECTH
CJICTYIOIIYIO PaboTy.

1. C ucnonp3oBanueM mnporpammuoro mpojaykra Cisco Packet Tracer mocTpouTs
CXEMY IIPOECKTUPYEMOM CETH.

2. C y4eTOM MCXOJHBIX JAHHBIX Pa3/IeIUTh MPOEKTUPYEMYIO CETh HA BUPTYyaJbHbIE
cetd (VLAN), paznennts MexX1y HUMU aApEeCHOE IPOCTPAHCTBO.

3. CxoHpUrypupoBarb KOMMYTAaTOpPbl M MapLIpyTH3aTOPbl MPOEKTUPYEMOI CETH,
OCYIIECTBUTH MIPOBEPKY PAOOTOCIIOCOOHOCTH C MCIOJIb30BaHUEM YTHIUT Ping u tracert.

4. Hactpouts Mapmipytuzanuo mexay VLAN, ykazaHHBIMUA B UICXOJTHBIX JTaHHBIX.

5. YcraHOBUTH B IPOEKTUPYEMOI CETU cepBep, HACTPOUTh Ha HeM cirykObl DNS u
DHCP, mpousBecTn aBTOMAaTUYECKOE TIOJYyYEHHUE CETEBBIX HACTPOCK pabounMu
CTaHIUSIMU.

6. YcTaHOBUTH BHELIHUI WWW-cepBep, Ha3HAUUTh eMy JoMeHHoe ums u |IP-aapec,
MPOBEPUTH BO3MOXKHOCTh MPOCMOTpa WeD-cTpaHuIbl ¢ BHYTpeHHEH pabodell CTaHIUH

IIPOEKTUPYEMOU CETH.



MeToauueckue YKa3zaHnuid K BBIIIOJTHCHUIO ITPOCKTA

[TpoextupoBanue IP-cetn mpomsBoautTcss Ha Oase oOopymoBanus ¢upmbel CisCO
IJIaBHBIM 00pa3oM NOTOMY, YTO JaHHas (upma pa3paboTana MpOrpaMMHBINA MPOAYKT,
NO3BOJISIIOIIMN B BHUPTYaJbHOW CpEle HacTpauBaThb CETEBOE OOOpPYIOBAHUE TaKUM XK€
o0pa3oM, KaK U peajibHOE.

HactpanBaemoe o0opynoBaHHE HEOOXOAMMO TMOJCOCAUHUTH K KOMIIBIOTEPY, C
KOTOpPOro OyJeT NpOM3BOAMTBCS €ro HacTpoirka. s 3TUX Ienell UCHOJb3yeTCs
CHEeUUaIbHbIi KOHCOJBHBI Ka0eib, TMOCTAaBIAEMBbId BMECTE€ C MPHOOPETEHHBIM

obopynoBanueM. Pacmaiika pa3reMOB Takoro Kabessl MpeCTaBIeHa Ha pUCyHKe 1.
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Pucynok 1 — Pacnaiika KoHCOJIBHOTO Kabess

JUist cBsi3M  HacTpauBaeMoro OOOPYIOBaHUS C KOMITBIOTEPOM OJMH KOHEII
KOHCOJIBHOTO KaOelnsi (TOT, KOTOPBIA OCHAIIeH ceTeBbiM KoHHeKTopoMm RJ-45 8P8C)
MOJIKJIFOYAETCs] B KOHCOJIBHBIN TIOPT CETEBOTO 000pya0BaHUs (OOBIYHO HAJl HUM UMEETCS
Hagnmuch CONSOLE naxonmsmasics B ronmyOoil  kaéMmke), Jpyrod KOHEIl KaOems
noakrogaeTcss Kk COM mopty kommbroTepa.

[Tocie Toro, kak HacTtpauBaeMoe oOopyaoBaHue ¢Gupmbl CiSCO MOAKIIOYCHO K
KOMITBIOTEPY (DU3UYCCKH, TO €CTh C MOMOIIBI0 KalOemsi, K HEMY MOYKHO TMOIKITIOYUTHCS C
MIOMOIIBIO CITEIUATLHOTO MPOTPAMMHOTO O0ECIICUCHUS B TTPOU3BOINTH €r0 HacCTpoKKy. B
Ka4eCTBE TAKOro MPOrpaMMHOro oOecCreueHHss MOXKHO HcCmosb3oBath HyperTerminal,
Putty m a.p. Ilpu ucnomws3oBanuu Putty B pasmene "Connection Type" HeoOxomumo
BbIOpath BapuanT "Serial", B moste "Serial Line" yxazats Homep COM mopTa, kK KOTOpOMY
MOJKIIFOYEHO YCTPOUCTBO (eciu K mepBomy, To COMI, ecnu ko Bropomy, To COM2 u

T.11.). 3HaYeHue nojst Speed ocraBbTe Oe3 u3MeHeHui kak 9600 (pucyHOK 2).
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Pucynox 2 — [MoaxmtoueHue Kk 000pyI0BaHUIO Yepe3 MOCIeI0BaTeIbHbIN HHTepdeiic

Ilocne TOro, Kak Bce mapaMeTpbl BBICTABJIEHBI B COOTBETCTBHM C IPUBEICHHBIM
BBIILIE OMMCAHUEM, HEOOXOMMO HaxaTh Ha KHONKY Open. OTkpoercs 0KHO KOHCOIH. OHO
OyJeT MOJHOCTBhIO YEPHBIM M HE OyAEeT pearupoBaTh HAa Ha)KaTHE KIIABHII KJIABUATYPHI.
[locne BKIIIOUEHUS HACTpAaMBAEMOro OOOpPYIOBaHMS Ha OSKpaHE KOHCOJIM HAayHEeT
HOoSBIATECA HMHQOpMalusi o0 YCTpOICTBE, €ro XapakTepUCTHKaX M XOJ€ 3alycka.

[IprmMepHBIN BUA KOHCOJIM B MOMEHT 3allyCKa YCTPOMCTBA MPUBEACH HA PUCYHKE 3.

| 27 Dynamips(0): R1 . Consol port ;T_'l u
e rcicisco.com. ~l

Pucynok 3 — Bua koHCOIM IIpu 3amyCKe yCTpOMCTBa
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HeoOxomumo noxkaatbesi, oKa 3aBEPIIMTCS Mpollecc 3amycka obopynoBanus. Ha
skpaHe otoOpasutcs Haamuch Press RETURN to getstarted!, meoOxoaumo HakaTh Ha
KJlaBUaType kiaBuiry Enter. Ykaszatenb BBoja nepeiiieT Ha HOBYIO CTPOUYKY, @ B KOHCOJIU
otobpasurcs Haanuch Router> (maHHBII mHpuUMep TpUBENEH IS  HACTPOUKH
MaplIpyTH3aTOpa, MPU HACTPOUKY JAPYroro THUMa YCTpoucTB Haanmuck Router Oyner
3aMEeHEeHa B COOTBETCTBHUH C TUIIOM HACTPAMBAEMOTO YCTPOMCTBA).

[Tpu Hactpoiike obopynoBanust CiSCO, HEOOXOAMMO 3HATH, YTO CYIIECTBYET 3 THIA
J0CTyIa K YCTPOUCTBY.

[lepBbrii pexxum — HenpuBuiernpoBaHHblil (EXEC). B nanHOM pexuMme Heab3s
U3MEHATh KOHQUTYpAIMIO YCTPOMCTBAa, HO MOXXHO TPOCMOTPETh HEKOTOPBIE €ro
XapakTepucTUku. [IpucyTcTBHE B JTaHHOM pEXHMME B KOHCOIM 0003HA4YaeTcs 3HAYKOM
>».

Bropoit pexum — mnpuBuierupoBaHHbiii pexxuMm (privilage EXEC). B pganHom
peXHUME IOJIb30BATEIb MOXET MpPOCMAaTpUBaTh HHPoOpManuil0 00 YCTPOMCTBE, €ro
KOH(UTYpAIHNIo, COXPaHATh TEKYIIYI0 KOH(UTypaiuio, HO HE MOXET ee H3MEeHSITh. B
JaHHBINA PEKUM MOXKHO MEPEUTH U3 HENPUBUIETUPOBAHHOTO PEXUMA IIyTEM BBIIOJIHEHUS
koman el enable. IlpucyrcTBue B TaHHOM peXUMe B KOHCOJIM 0003HAYAETCSl 3HAYKOM «#).
Hampumep, B JaHHOM peXHME MOXHO BBITIOJHUTH KOMaHAy showrunning-config,
BBIBOJISIIYIO TEKYITYIO Pab04yr0 KOH(PUTYPAIUIO YCTPOUCTBA.

Tpertunii pexum — pexxum KoH(puUrypauuu. B 1aHHOM pekrMe Helb3sl MPOCMOTPETh
uHpopMaImio o0 YCTPOMCTBE M €ro KOH(MUTypaluu, HO 3aTO MOXKHO €€ M3MEHSTh. J[ms
nepexosia B PEXUM KOH(PUTyparuu HEOOXOAMMO B MPHUBWICTUPOBAHHOM PEKHME
BBIOJIHUTH kKoMaHay configterminal.IlpucyTcTBue B 1naHHOM peXuMe B KOHCOJH
o0o3HauaeTcs 3HaUKoM «(config)#».

Cisco Packet Tracer (manee mpocto Packet Tracer) siBiisieTcsi TOBOJBHO JIETKUM U
yIOOHBIM B UCIOJIB30BAaHUU CUMYIIATOPOM ycTpoicTB CiSCO, UeatbHO TOAXOSIIUM JIJIsI
oOyuenuss pabore ¢ peanbHbIM oOopymoBanueM. KoHeuHo, OH HE TMO3BOJSET
BOCTIPOM3BECTH aOCONIOTHO Bce (DYHKIIMU PEATBHBIX CETEBBIX YCTPOWCTB, HO CIIOCOOCH
naTh Oojee deM oOImee NpeAcTaBiIeHHE O IPUHIMIAX HX padOThl, M CHocobax Hx

KOH(UTypalUu.



WuTepdeiic mporpaMMbl MpeACTaBIIEH Ha PUCYHKE 4.
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Pucynoxk 4 — UnTepdetic mporpammser Cisco Packet Tracer

Bonbuiyro 4acTh JaHHOTO OKHA 3aHMMaeT pabodas 00JIacTb, B KOTOPOM MOKHO
pa3Meliarh pa3jiMyHbIe CETEBbIE YCTPOMCTBA, COCIUHATh MX PA3IUYHBIMU CHOCOOAMU U
KAaK CJIEJICTBHE I1OJIy4YaTh CaMbIE€ Pa3HbIE CETEBBIE TOIOJIOTUU.

Hag paGoueli o0macTeio pacmoyiokeHa TJaBHAs MaHENIb MPOTPaMMbl M €€ MEHIO
(pucyHok 5). MeHI0 1O3BOJIIET BBIINOJIHATH COXPAHEHUE, 3arpy3Ky CETEBBIX TOIOJIOTHUH,

HACTPOIMKY CHMYIIALINY, a TaK)KE€ MHOTO ApYyrux (GpyHKuuid. ['maBHast maHeNb CONEPKUT Ha

cebe HanboJIee YacTo UCTIONb3yeMble (DYHKIIUU MEHIO.

NE SR CIEE IS

Pucynok 5 — MeHro nporpaMmmsl
CnpaBa ot pabodeil objacTu, pacrosiokeHa OOKOBasi TMaHEelNb, COAepKalias psija

KHOTIOK OTBEYAIONIIUX 3a MepeMeIleHUE MOJ0THA paboyueil 00acTu, yaaleHue 00bEeKTOB 1

T.HO.
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CHuzy, oj paboueli 006J1aCThI0, PACIIOJIOKEHA TTAaHEIh 000PYy10BaHUsI (PUCYHOK 6).
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Pucynok 6 — [1anenb o6opyaoBaHus

JlaHHAas TTaHEb COJCPKUT B CBOCH JICBOW YaCTH THUITbI JTOCTYITHBIX YCTPOWCTB, a B
MPaBOM YacTH JOCTYIHBIC MOJCIU. [Ipy BBIMOJHCHHHM MPOEKTa 3Ty MaHEIb IMPHISTCS
UCIOJIh30BaTh HAMHOIO dYallle, YeM Bce ocTalbHBbIC. [lodTOMYy paccmorpum ee Ooiee
OAPOOHO.

[Ipy HaBeACHMHM Ha KaXKJI0€ W3 YCTPOWCTB, B MPSMOYTOJbHUKE, HAXOJAIICMCS B
[IEHTPe MEXIy HUMHU OyneT oToOpakaTbCs €ro THIl. THITBI yCTPOWCTB, HambOJee 9acTo

HCIIOJIB3YCMBIC B Packet Tracer, MMpcaACTaBJICHBI HA PUCYHKC 7.

MaplpyT1saropbl KonuenTparops!

Koaamwar<u }poaoﬂu ble YCTPOMCTBa

S e D > Tun coegmuHenua

Connections

Y

OKOHeuHoe oliopwmosaune

Pucynok 7 — Tunsl ycTpoucTB

OTnenbHOTO PAacCMOTPEHHUS] 3aCHYKMBAIOT THUIBI coenuHeHui. [lepeuncnum
HanboJiee 4acTO MCMOJIb3yeMble U3 HUX (PacCCMOTpPEHUE THUIOB MOAKIIOUYEHUN HIET ClIeBa

HaInpaBo, B COOTBETCTBUU C PUCYHKOM §).
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Pucynok 9 — Tumnsl coenuHEeHMI

- aBTOMAaTHYeCKUW TUN — Tpu JaHHOM Turne coeauHeHusi PacketTracer
ABTOMATUYECKU BBIOMpaeT HauOoJiee MNPEANOYTUTENbHbBIE THUI COCAWHEHUS s
BBIOpAHHBIX YCTPONCTB;

- KOHCOJIb — KOHCOJIbHBIE COEMHEHUE;

- menp [IpsMoe — coenmuHeHHME METHBIM KaOelleM TWIa BUTas Tapa, 006a KOHIA
Kalensi 0o0kaThl B OJMHAKOBOM packianke. [lomodmer s cleAyromux COSIUHEHUM:
KOMMYTaTOp — KOMMYTaToOp, KOMMYTaTOp — MapuIpyTU3aTop, KOMMYTATOpP — KOMIIBIOTEP U
Ap.;

- MeJIb KPOCCOBEP — COCTMHEHNE METHBIM Ka0eseM THMa BUTas rapa, KOHI[bI Kabels
003kaThl Kak kpoccoBep. [logoiaeT s coequHEeHNs ABYX KOMITbIOTEPOB;

- ONTUKA — COEJAWHEHHE MpPHU MOMOIIU ONTHYECKOro Kabess, HEOOXOAUMO st
COEIMHEHUSI YCTPOUCTB UMEIOLTUX ONTUYECKUE HHTEP(EHCHI;

- TeneoHHbI Kabenb — OOBIKHOBEHHBIM TeleOHHBI Kadeab, MOXET
MOHAI00UTHCS JJISI MOAKITIOUEHU TeJIe(OHHBIX anmnaparos;

- KOAKCHaJbHBIN Kalbellb — COEIMHEHHUE YCTPOWCTB C TMOMOIIBI0 KOAKCHAIHHOTO
Ka0eJs.

B nHacrosieM mpoekte He00X0IMMO B UCIOJIb3YEMbIX KOMMYTaTOpPax MCIOIb30BATh
texHosoruto VLAN — BuptyanbHbix sokaibHbix cereid. VLAN - 310 TexHonorus,
MO3BOJIAIONIAs OPTaHU30BBIBATH HECKOJBKO HE3aBUCUMBIX BUPTYAIbHBIX CETEH BHYTpPH
omHor ¢m3nueckoit cetn. C momornpio VLAN MOXHO BBIIOJHITH THOKOE pa3HECCHHUE
MIOJIB30BATEIIEN TI0 PA3JIMYHBIM CErMEHTaM CETH C PAa3HOW aJpecaluei, Jaxke €ClId OHU
MOIKTIOYEHBI K €IMHOMY YCTPOMCTBY, a TaK¥Ke APOOUTH MIUPOKOBEIIATEIbHBIC JOMEHBI.

[Mpunnmn opranmzanuu aByx VLAN Ha OTHOM KOMMYTaTOpe HWILIFOCTPUPYETCS

pucyHkom 10.
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Pucynoxk 10 — Opranuzanus nisyx VLAN Ha o1HOM KOMMYyTaTope

Kommnrwrotepsl 1 u 2 o0benunensl B oaud VLAN, komnbioTeps! 3 U 4 00beIUHEHBI B
apyroit VLAN. XoTs Bce KOMIBIOTEPHI MOJIKIIFOUEHBI K OJJHOMY U TOMY K€ KOMMYTaTopy,
BCE€ OHM He OynyT oOmarbcs Mexay coboil. Kommbprorep HOomMep 1 cMmoxeT oOmarbces
TOJIBKO C KOMIIBIOTEPOM 2, KOMIIbIOTEP 3 OyneT BUAETh TONbKO KommbioTep 4. To ecThb
JaHHasi cuTyalust Oy/eT aHAJIOTMYHA TOMY, KaK €ClId Obl MbI MOJKIIOYMIN KOMIBIOTEPHI
1 u 2 K 0OJHOMY KOMMYTaTOpy, a KOMIBIOTEPHl 3 U 4 K Ipyromy KOMMYTaTopy, U He
COEIUHWIN ObI 3TH KOMMYTATOPbl MeXAy coboi. Kak jierko 3aMeTuTh, B JAHHOM cllyyae,
texHosorus VLAN momorna Ham pa3fenuth eIuHyl0 (U3HYECKYH0 CETh Ha HECKOJIBKO
BUPTYaJIbHBIX HE CBA3aHHBIX MEXy COOOI ceTeH, MPU 3TOM KOMIBIOTEPHI, HAXOALIUECS
B OTUX BUPTYAJIbHBIX CETSIX, paOOTAIOT TOYHO TaK e, KaK 3TO ObLJIO ObI B OOBIYHOM CETH.

Jnst B3aumonerictBust yctpoiictB B VLAN ceTsix WX TOpThl  HACTpauBaroOTCA
cnenuaibHeiM 00pa3oM. CyliecTByeT JBa THUIA HACTPOMKUA MOPTOB: HACTpOMKa MOpTa B
pexxume goctyma (Access Mode) u Hactpoiika mopra B peskume maructpanu (Trunk
Mode).

[TopTel mocTyma mnpUMEHSIOTCS OOBIYHO Ui TOJKIIOYEHHS] OKOHEUHBIX

ycTpoiicTB. B mipocTteiiiem ciydae, mopty noctyna 3aaaercs onpeaeneHusiii VLAN, u on
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nepenaeT BeCh MOCTYMAIOMIMKA Ha HEro Tpaguk MMEHHO B Hero. IlopTel, K KOTOpBIM

MOAKIIOYEHBI KOMITbIOTEPHI 1,2,3 1 4 Ha pucyHke 10 ABISIOTCA MOpTaMH JOCTYIIA.
MaructpasibHble TOPTHI MIPEIHA3HAUEHBI IS Iepeaun Tpaduka cpazy HECKOJIBKUX

VLAN u 00BIYHO HWCIIONB3YIOTCS JJISI COCIUHECHHSI CETEBBIX YCTPONCTB MEXIY COOOM.

JlaHHBII PUHIUIT TPOUIUTIOCTPUPOBAH Ha pUcyHKe 11.
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Pucynok 11 — IIpunuun paGoTsl HOPTOB AOCTyNa U MaruCTpaibHbIX TOPTOB

Ha mannoM pucyHke noptsl 1-4 SBISIOTCS mOpTamMu AOCTYIA, U MO KAXKIOMY M3
ATUX MOPTOB HieT Tpaduk Toabko ogHoro VLAN, mopTel 5 sSBISIOTCS MarucTpaibHBIMU
MOpTaMH, CIyXaT IS CBSI3M KOMMYTaTOPOB MEXIy co0oil W mepenmaroT depe3 cels
TpaduK cpazy ABYyX BHPTyaIbHBIX JIOKaTbHBIX ceTeid VLAN 1 u VLAN 2.

[TepenaBate Tpadhuk VLAN Mexay ycTpoiicTBAaMU MOXKHO HE TOJBKO C MOMOIIBIO
MarucTpaJbHBIX MMOPTOB, HO W C TIOMOIIBIO TIOPTOB JOCTYyMa, HO TaK Kak MOPTHI JOCTYyIa
MOTYT MpOMNycKath Tpaguk Toiabko ogHoro VLAN, mis coenuHeHus yCTPOUCTB MEXKAY
co0oif moTpedyeTcs BbIJEICHNE MOPTOB, KOJUYECTBO KOTOPBHIX OYJET paBHO KOJIHYECTBY
nepenaBaemMbeix Mexnay ycrporictBamu VLAN. JlanHbIi crmoco0 OOBIMHO HaXOIUT
MPUMEHEHUE TOJBKO B TOM CIlydae, €CIM MEX]y YCTPOMCTBaMU HEOOXOIMMO TepenaTh
Hebosboe unciao VLAN.

B HacrosmeMm KypcoBoM mpoekTe pekomeHayercs s oowbeauHenus VLAN

HCIIOJBb30BaTh MAaruCTpaJabHbIC ITIOPTHI, OJJHAKO 3TO OCTACTCA HAd YCMOTPCHHUC CTYACHTA.
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Jis wactpoiiku VLAN Heo0X0auMO NEPEeWTH B NPUBHIETUPOBAHHBIA PEXHM,
BHIMTOJTHUB KoMmaHny enable. Mudopmamnmio o cymecrByromux Ha kommyratope VLAN
MO’KHO, BBIIOJHUB Komanay Show vlan brief (moxuo mpocto sh vl br).

B pe3ynbrare BBINOJHEHHS KOMaHAbl Ha 3KpaHe mnosaBsATcsa: Homepa VLAN —
HepBBIi cTonbel, Ha3BaHue Vlan - Bropoii crosder, coctosuue VLAN (paboraer oH B
JAHHBIA MOMEHT WJIM HET) — TPETUH CTOJIOCI, TOPTHI, MpUHaAIekKaime K janaomy VLAN
— 4eTBepThId cTonbel. Bee mopTel kommyTaTopa nmo ymondanuio npunagiexkatr VLAN 1
[2]. Octanbubie yeTsipe VLAN sABISIOTCS CTyKEOHBIMHU M HCITOJIB3YIOTCS HE OYEHB YacTo.

IIpu Hactporike VLAN ncnonbs3yroTces cieayronme KOMaHIbl:

Switch(config)#vlan 2 — co3nanne VLAN 2;

Switch(config-vlan)#name subnet_192 — npucsoenne umenn VLAN,;

Switch(config)#interface range fastEthernet 0/1-2 — Bxogm B pexuM
KOH(pUrypupoBaHusi UHTEPHEHCOB B 3a/IaHHOM JHaNa3oHe;

Switch(config-if-range)#switchport mode access - Ha3zHaueHue pekrMa PabOTHI
nopTa (B TaHHOM CITy4ae pPeXHuM JIOCTYIIa);

Switch(config-if-range)#switchport access vlan 2 — mnpucBoeHHE 3aJaHHOTO
nuarna3ona natepdericos kakor-m6o VLAN (B nanHom ciiydae VLAN 2).

Jns nepenaun Tpaduka cpaszy Heckoibkux VLAN 1o omHOW JMHUM MEXTY
KOMMYTAaTOpaMi HCIHOJBb3YIOTCS Maructpayibhbie mopthl (trunk). Jlms Toro, d9roOb
HACTPOUTH JaHHBIE MOPTHl HAa KOMMYTaTOpax, HEOOXOAMMO BBHITIOJHHUTH CIEAYIOIINE
KOMaHIbl B pexuMe KoHpurypupoBanus (B ponu trunk moproB mjisi mpumepa OyayT
BICTYyMNaTh HHTEpPeiic FastEthernet0/3):

Switch(config)#interface FastEthernet0/3 — Bxox B pexum kKoHpHUTYpHpOBaHUS
uHTepdeiica;

Switch(config-if)# switchport mode trunk — Ha3Hauenue pexuma pabOTHI MMOpTa
(B JaHHOM CTy4ae MaruCTPaIbHBIN PEKUM).

Jlst Toro, yToOBI MarucTpaibHbIN TOPT Tpomyckan Tpaduk HyxHOM VLAN, ero
HEOOXOAMMO TIPABUIILHO CKOH(DUTYpUpPOBaTh. J[J151 3TOTO UCTIOIB3yeTCsS KOMaHAa

Switch(config-if)#switchport trunk allowed vlan 2-3



Hns Toro, utoObl oOecneynTh WHGOPMALMOHHOE B3aUMOJICHCTBUE MEXKIY
pazmuunbiMi VLAN, HE0OX0IMMO HCIOJIb30BaTh YCTPOMCTBA, CIOCOOHBIE padoTaTh Ha
tpetbeM ypoBHe Moenu 1SO/OSI, To ecTh MapIIpyTH3aTOPhl HIIK KOMMYTATOPBI TPETHETO
ypoBHs. [lopTel 3THUX YCTpPOWCTB IOJKHBI OBITH CKOH(GUTYpHpOBaHBL. B mpocreiimem
Cllydae MOXET HCIOJIb30BaThCAd CTaTHYECKas MapIIpyTU3alusi, TO €CTb B 3TOM cllydae
HaJ0 MpocTo mopTam 3anaTh IP-agpeca w3 auanazoHa TOM MOJCETH, K KOTOPOM OHHU
nojakioueHsl.  KoHpuUrypupoBaHue MaplipyTH3aTOpPOB  TaKKe IPOU3BOJUTCS B
NpUBHIICTHPOBAaHHOM pekume. Hampumep, ecimm  umuTepdeiicy FastEthernet  0/0
HeoOxoauMmo tipucBonTh IP anpec 192.168.1.1 ¢ mackoii 24, a unatepdeiicy FastEthernet
0/1 IP ampec 10.10.10.1 ¢ mackoii 8, Ha MapmIpyTH3aTOpE B peKUME KOH(PUTYPHPOBAHUS
HYKHO BBIIIOJIHUTH CIEAYIOLIUE KOMaHIbI:

Router> enable

Router#config terminal

Router(config)#interface fastEthernet 0/0

Router(config-if)#ip address 192.168.1.1 255.255.255.0

Router(config-if)#no shutdown

Router(config-if)#exit

Router(config)#interface fastEthernet 0/1

Router(config-if)#ip address 10.10.10.1 255.0.0.0

Router(config-if)#no shutdown

[lepBoiit cnoco6 oOwenuuenuss VLAN HaspiBaeTcs «mapuipyTuzaTop Ha

npuBs3W». Takoi cnocod WLTIOCTPUPYETCS PUCYHKOM 12.
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Pucynoxk 12 — Crioco0® «mMapuipyTu3aTop Ha IIPUBSIZH

Takxke, HEOOXOAMMO HM3MEHUTh HUMsI MapIIPyTU3aTOpPA, YTO MOXKHO CJHENaTh IO
KOMaH/Ie:

Router(config)#hostname R1

I'ne R1 — HOBOE MMSI MapUIPyTU3aTOpA.

[locne ycTaHOBKM HMMEHH HEOOXOIMMO YCTaHOBUTH TAapoib [UIsi BXOAa B
MIPUBUIETUPOBAHHBIA PEKUM. DTO JIENACTCSI KOMaHI0M

Routerl1(config)#enable password parol

Bwmecrto cnoBa «parol» moxkeT ObITh HaAmMCaHO JII00O€ CJIOBO, Hudpa WU HAOOP
OykB U TGP, KOTOpBIE OyAYT SABISATHCS MAapOJIbHON (hpa3oit.

[locme ycraHoBKM  mapoiisi, Jro0as  CIeAyromias  TOMbITKAa  3aiTH B
MPUBUJIETUPOBAHHBIN peKUM OyJIeT HAUMHATHCS C 3aIpoca MapoJis.

Jlis Tor, 4ToOBl COXPAHUTh TEKYIIYI0 KOH(UTypaluio ceTH HEeOoOXOAMMO BBECTU
KOMaHJTy

Router# write memory
WM

Router# copy run start

Jist  Tor, dYTOOBI TPOCMOTPETh COXPAHEHHYIO KOH(DUTypaluio HE0OXO0AUMO

BOCIIOJIL30BaThCsl KOMaH 0
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Router# Show configuration
NI

Router1#show running-config

Hnst oovequuenuss VLAN mexnay co0oil B JaHHOM MpUMEpe Ha KOMMYTATOpe
HCO6XOI[I/IMO BBIIIOJIHUTD CICAYIOIIHNC KOMAHIBI.

Switch(config)#vlan 2

Switch(config-vlan)#name vlan_number_2

Switch(config-vlan)#exit

Switch(config)#interface fastEthernet 0/1

Switch(config-if)#switchport mode access

Switch(config-if)#switchport access vlan 2

Switch(config-if)#exit

Switch(config)#vlan 3

Switch(config-vlan)#name vlan_number_3

Switch(config-vlan)#exit

Switch(config)#interface fastEthernet 0/2

Switch(config-if)#switchport mode access

Switch(config-if)#switchport access vlan 3

Switch(config-if)#exit

Switch(config)#interface fastEthernet 0/24

Switch(config-if)#switchport mode trunk

Switch(config-if)#switchport trunk allowed vlan 2-3

Ha mapmipyTtuzarope s Hayajla HEOOXOAMMO BKJIIOYUTH UHTEPPEIC, K KOTOPOMY
IMOJAKIIFOYCH KOMMYTATOP:

Router(config)#interface fastEthernet 0/1

Router(config-if)#no shutdown

Jlnst Toro, 4TOOBI BCE K€ HACTPOUTH MapuIpyTuzanuio Mexmy gaHHeiMu VLAN,
co3aauM Ha wuHTepdelice MapuipyTuzaropa cyoumHTepdeicsl mpeaHa3HAuYCHHBIC IS
Hamux VLAN (mo omaomy cyOuntepdeiicy mon kaxapii VLAN) u mpucoum um IP-

aJpeca, KOTOPLIC MBI YKa3aJii Ha KOMIIBIOTEpPAaX B KAYCCTBE OCHOBHLIX IIJIFO30B!:



Router(config)#interface fastEthernet 0/1.2

Router(config-subif)#encapsulation dot1Q 2

Router(config-subif)#ip address 192.168.1.1 255.255.255.0

Router(config)#interface fastEthernet 0/1.3

Router(config-subif)#encapsulation dot1Q 3

Router(config-subif)#ip address 10.10.10.1 255.0.0.0

Router(config-subif)#exit

[Ipumeuanue: Homepa VLAN Ha KOMMyTaTOpe JOJDKHBI COOTBETCTBOBATh HOMEpaM
cyountepdeiicoB Ha Mapuipytusatope. Hampumep, a1 VLAN 2 Heob6xoaumo
ucnonp3oBatk cyounrepdeiic fa 0/0.2. CoorBercTBeHHO, KoMaHaa encapsulation dotlQ
TOXeE JoJDKHA conepkaTh Homep VLAN 2.

BTopeiM cioco0oM sBiIsIeTCA UCIOJIb30BAHUE KOMMYTaTOpa YpoBHs 3. DTOT criocod

WJUTFOCTPUPYET PUCYHOK 13.
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Pucynox 13 — Crioco0 ucnosib30BaHus KOMMYTaTOpa ypOBHS 3

CHauana HeoOxoaumo HacTpouTh B kommyTtatope VLAN Takum xe 00pa3om, Kak U
B IIPEABIAYILIEM ITIPUMEPE.
Jnst Ttoro, 4yrtoObl HACTPOUTH MAPLIPYTH3ALUIO MEXKIYy HUMH, HEOO0XOIUMO

BBIITOJIHUTD CJICAYIOIINEC KOMAaHAbI:
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Switch(config)#interface vlan 2

Switch(config-if)#ip address 192.168.2.1 255.255.255.0

Switch(config)#interface vlan 3

Switch(config-if)#ip address 192.168.3.1 255.255.255.0

Switch(config)#ip routing

[To cytu, a3t kKOMaHABI oTHaIOT IP-aapeca coorBercTByrommM VLAN, a mociaeaHsis
KOMaH/1a BKJIFOYAeT MAPIIPYTU3AINIO MEXIY HUMHU.

Paccmotpum Teneps HacTpoiiky ciayx0 DHCP u DNS.

Haspanme mporokosna DHCP (Dynamic Host Configuration Protocol) nocimoBHO
pacmudpoBbiBaeTcss Kak «IIpoTokon nuHaMuyecko KOHQUTypaluu XocTay. [laHHBIN
IPOTOKOJ paboTaeT Ha HpuKIaaHOM ypoBHE Mojenu OS| u mo3BoyigeT KOMITbIOTEpaM
CEeTH TOJIydaTh psAa HacTpoek (B ToMm uucie IP-agpec) ot pacnonoxxennoro B cetu DHCP
cepBepa. Bece ycrpoiicTBa B ceTu npu padote ¢ nporokojgom DHCP MoxHO pa3nenurs Ha
nBa Buga: DHCP-cepepst 1 DHCP-kmuentsi. DHCP-kIMEHTBI TBITAIOTCS MOJMYYUTH
Hactpoiiku, a DHCP-cepBeps! BeIAAIOT HX.

PaccmoTpum kak pa0OoTaeT MaHHBIM MPOTOKOJI Ha NpPUMEpPE TOIMOJIOTHU CETH,
MOKa3aHHOU Ha pucyHke 14.

Bce xommbroreper u  DHCP-cepBep cBsi3pIBalOTCS JApyr ¢ APYromM depes
KoMMyTaTop. 3Has, uTto B cetu cymectByer DHCP-cepBep, B HacTpoiikax KOMITbIOTEPOB
yKa3bpIBalOT Tony4dath |P-ampec aBromatmdecku. Ilocie 3TOTO KaKIbplid KOMITBIOTEP
nonbiTaercs nonyunth IP-agpec ot DHCP-cepBepa. st 5TOro OH BBITIOJHSET
IMPOKOBEIIATENbHBIA 3ampoc Ha IP-ampec 255.255.255.255, a B kauectBe cBoero |P-

anpeca ykasbiBaeT 0.0.0.0 (Tak kak y Hero enie HeT IP-agpeca).
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Pucynok 14 — ®parment cetu

B xone maHHOrO MIMPOKOBEMIATEIHHOTO 3ampoca paccbuiaercs coodmenne DHCP
DISCOVER, panHoe cooOmIeHUE COJIEpXKUT B cebe HHPOpMAIUIO, TO3BOJISIONIYIO
OTJIMYUTH €T0 OT JPYTUX TUIIOB 3aIPOCOB/COOOIIEHUH (TO €CTh YKa3bIBaeT Ha TO, YTO ITO
coobmienue npennasHaueHo 11 DHCP-cepsepa, mis monyuenus IP-ampeca), MAC-aapec
ycTpoicTBa C(HOPMHUPOBABIIIETO 3alpoc, a Takke npeawlaymuii |IP anpec ycrpoiicTtBa

(ecnu oH y Hero ObLI) (pucyHOK 15).
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Pucynok 15 — IIpouecc paccosuiku cooduenus DHCP DISCOVER
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Tax xak coobmenne DHCP DISCOVER paccbinaercs mmpoKoBeIIaTeIbHbIM
crocoboM, oHO momaaaer He Tonbko Ha DHCP-cepBep, HO W Ha JIpyrue yCTpoOHCTBa
JTAHHOT'O CerMEHTa ceTH, HO Tak Kak B coobiienne DHCP DISCOVER yka3zpiBaeTcsi, 4To
OHO TipenHa3HaueHo Toibko ansi DHCP-cepBepa, octanbHbie yCTpOCTBA CETH OTBEPrarOT
JdaHHOE coodmenue [2].

[Ipu nonyuyenun coobmenuss DHCP DISCOVER DHCP-cepepoMm, oH
aHAIM3UPYET €ro COjAep)KaHWe, W B COOTBETCTBUHM CO CBOMMH HACTPOMKAMH BhIOMpaET
MOXOSIIYI0 KOH(GUTYpAIUIO JJIS 3alPOCUBIIETO KOMITbIOTEpA U OTIPABIISIET €€ 0OpaTHO
B coobomennn DHCP OFFER. O6nryno cooomenne DHCP OFFER ortcenraercs TONBKO Ha
MAC-aapec koMIprOTepa, KoTopbiii 061 ykazaH B coobmennn DHCP DISCOVER, Ho
MHOTJIa OHO MOXKET PaCChUIaThCS U METOJIOM IIMPOKOBEIIATEIIbHON PACCHUIKU.

B cnyuae ecnu B cetu cymiectByeT Heckoiabko DHCP-cepBepoB, KOMIIBIOTEP MOKET
nosiyunth B oTBeT Ha coobmieHne DHCP DISCOVER neckonbko coobmenuii DHCP
OFFER ot pasubeix DHCP-cepBepoB. M3 HUX KOMIIBIOTEP BBIOMpAET OFHO, OOBIYHO
nonyyeHHoe mnepBbiM. M oTBewaer Ha Hero coobmenuem DHCP REQUEST, koropoe
COJICP)KUT B cebe BClo Tyxke mHbpopmaiuto, uro u coobdmenne DHCPDISCOVER + [P
aapec BeiOpanHOr0o DHCP-cepBepa. Coobmienne DHCP REQUEST pacceutaercs
IITUPOKOBEIIATEILHBIM METOJIOM JIJII TOT0, 4TOOBI €ro moriau monaydutb Bce DHCP
cepBepa CeTH, €CIM UX HECKOJBKO.

Bce yctpoiictBa cetn, He apistomuecss DHCP-cepBepamu urnopupyrot cooOiieHune
DHCP REQUEST. DHCP-cepBepa, IP-agpec kKOTOpBIX HE COAEPKHUTCS B COOOIICHUU
DHCP REQUEST nonumarot, uTo ux He BeiOpanu B kadectBe DHCP-cepepa. DHCP-
cepBep, |IP-anpec xoroporo ykazan B cooOmenun DHCP REQUEST, nmonyuaer ero u
OTpeneNsieT, YTO WMEHHOTo ero BbiOpamu B kaudectBe DHCP-cepepa nisi HOBOTO
KOMITbIOTEpa, Ha 4TO OH oTBedaeT coodbmenueM DHCP ACK, kotopoe moaTBepxiaaeT
nauubiii BeIOOp. Coobmenne DHCP ACK otmpasnsercs Ha MAC-aapec kommbroTepa,
ykazanHoro B coobmiennn DHCP REQUEST [2].

KommnbroTep, 3anpammmBatroniuii KoHdurypaunuio, noiaydaer coodmenus DHCP ACK

U IpUMEHsET KOH(pUrypanuro, koropas oputa momyderna B coodmiennn DHCP OFFER.



DHCP-cepBep MoxkeT ObITh HACTPOCH IO Pa3HOMY, W B 3aBUCHUMOCTH OT €rO
KoH(uUrypamuu oH Oyaet BblnaBath |IP-anpeca 3ampammnBarommuM KOMIBIOTEPAM pPa3HBIMU
criocobamu. Hampumep, moxkHo HactpouTb DHCP-cepBep Tak, 4ToOBI OH BBbIJaBall
3alpOCUBIIMM KOMIIBIOTEpaM J1I00bIe cBOOOIHBIE IP-anpeca U3 HekoTOpOro nuamazoHa, a
MO>XHO HACTpPOUTHb TakK, yToObl OH BbIJaBaj omnpejeneHHble IP-agpeca ycTpoiictBam ¢
3aganaeiMu MAC-aapecamu.

B ponmu DHCP-cepBepa MOXKET BBICTYNATh CEpBEp MO YIPaBICHUEM CEpBEPHOU
OINEPALMOHHON cucTeMbl cemeiictBa Linux wmimm  Windows, HekoTopble MOACH
KOMMYTAaTOpOB W Jake€ OOBIYHBIE KOMIIBIOTEPHl C KIMEHTCKUMHU OTEPAIlMOHHBIMU
CUCTEMaMH B CiIy4ae, €CIM Ha HHX YCTAHOBJICHO CIIECIHUAIU3WPOBAHHOE MPOTPAMMHOE
obecnieuenue. O0bruno noj DHCP-cepBep HE OTBOAST OTAENBHOTO (PU3UYECKOTO CepBepa
WIA OTACTHHOW BHPTYadbHOW MAIIMHBI, a YCTAaHABIMBAIOT HMX HA OJHOM H3 YXKe
CYLIECTBYIOIIMX HE CUIBHO 3arpyKEHHBIX CEPBEPOB, BHIMOIHSIOMINX JAPYTYIO POJIb.

B nHacrosiem npoekTe peKOMEHIyeTCs BbIIEIUTh B IPOEKTUPYEMOM CETH CEPBEP U
HacTpouTh Ha HeM ciaykO0s DNS u DHCP. B nactpoiikax DHCP-cepBepa HE0oOXoanMO
yKazaTh JMamna30oH BbIIABacMbIX ajpecoB, a B HacTpoiikax DNS-cepsepa — ampec
BHEIIIHETO WWW-cepBepa u ero IP-anpec. [Tocie 3Toro Heo6XoauMo yCTaHOBUTH BHEIITHUM
WWW-cepBep, Ha3HauuTh emy IP-agpec. CooTBETCTBEHHO, MPU HAOOPE B aJAPECHOM CTPOKE

Opay3epa Ha JIF0OOM KOMITBIOTEPE CETH JOJKHA 0TOOpakaThcst IHTepHeT-cTpaHuIIa.

PaccMmoTpum HacTpolKy MapuIpyTU3aTOPOB CUTH.

/N co3maHusl CeTHM MCHOJIB3YMTE THUIIBI M HA3BaHUS YCTPOMCTB, yKa3aHHBIE B

tadmure 5.

Tabnuma 5 — Ucnone3yemsbie ycTpoiicTBa

['pynma ycrpoucTs Hassanue ycrporicTBa JlononHUTENBHBIE MOYIIH
Mapuipytuszarop 2811 NM-2FE2W
KommyTtaTopsl 2960-24TT =
Koneunsle ycTpoiicTBa PC-PT (xommbroTep) =




Ha3Banne KOMMYTAIlMOHHBIX YCTPOWCTB MPOU3BECTU IO CBOEMY YCMOTPEHHIO,
MOYKHO UCIIOJIb30BaTh COKPAIECHUS.

[Tockonbky 10 ymosuaHuio mapmpyTtuszatop 2811 mmeer Bcero npa mopta Fast
Ethernet, HeoOX0aMMO TIPOU3BECTH YCTAHOBKY JIOMOJHHUTEIBHBIX MOJYJICH. ITO MOXKHO
IIPOU3BECTH CIEAYIOIIUM 00pa30M:

- YCTAaHOBUTE MapIIPYTU3aTOP Ha paboyee MoJjie U OJHOKPATHBIM Ha)KaTHEM IIPaBOM
KHOIIKH MBIIIY BBI30BUTE (DOPMY YIIPABJICHHS MapIIPyTU3aTOPOM;

- Ha Briaake Physical BeikiIrOUMTE MapmipyTH3aTop, O0JIACTh PACIIOJIOKEHHS
KHOTIKU BBIJI€JICHA MPSMOYTOJIbHUKOM U oMeueHa HomepoMm 1 (pucyHok 16);

- BeIOepuTe HeoOXxoammbid Moayib (NM-2FE2W), pacmonoxeHHbrii Ha mecTe 2,
Ha)kKaB HAa HErO MPaBOW KHOMKOW MBIIIM, U MEPETANIUTE €r0 HA MECTO €r0 YCTAHOBKH -

MecTo 3 (pucyHoK 16).

¥ Routerl = | B |

Physical | Config | CLI |

( MODULES - Physical Device View

[ NM-1E ” Original Size ][ Zoom Out
[ NM-1E2W
[

[

NM-1FE-FX
NM-1FE-TX
NM-1FEZW

Pucynoxk 16 — ¢pparmenT Gopmbl yripaBiaeHus MapIIpyTH3aTOPOM

Onpenenenue noceTen.

Ha ocHoBe uncxomHbeIx nOaHHbIX, ompenenure [P -agpeca m Macku 1 Bcex
YCTPOUCTB. s BceX NOACETEHM ONPENCIUTE JUANA30H AAPECOB, AOCTYIIHBIX IS
HCHOJIb30BaHUsl, U IIMPOKOBEWATENbHBIN anapec. [lopram mapmpyTtuszaropa mpUCBOUTE
MEPBbIC aJpeca, a MOPTaM CETEBBIX KapT KOMIBIOTEPOB — MOCJIEIHUE aJIpeca IMOJICETEM.

Pe3ynbratsl pacueToB 3aHecuTe B Ta0IMILY 6.



Tabnuna 6 — Pacnipenenenue aapecos

Ha3BilHI/I€ Unrepoeiic | Toxcets IP Macka [1mr03
ycTpoiicTBa
R1 Fa0/0 LAN1 '
R1 Fal/0 WAN1 _
R2 Fa0/0 LAN2 '
R2 Fal/0 WAN1 _
R2 Fal/l WAN?2 -
R3 Fa0/0 LAN3 '
R3 Fal/0 WAN?2 _
R1 EthO LAN1
PC2 EthO LAN2
PC3 EthO LAN3
Bce ycrpoiictsa

[locne 3amanust mopraM MapLIpyTHU3aTOPOB aJpecalui, HEOOXOAUMO IPOU3BECTU
HAaCTPOMKY CTaTMYECKOW MaplIpyTH3aluH. B kadecTBe mpumepa pacCMOTPUM Cilydau

IIPECTABICHHBIA HA pUCYHKE 17.

GhEthi /0
192.168.100.1/30

192.168.2.0/24

162.168.1.0/24

Ghertho/1

GbEtho/1

Ghithifo

192.168,100.2/30 10.0.0.0/8

172.20.0.0/16

Pucynok 17 — IIpumep cocTaBHOU ceTH

CambIM TIPOCTBIM CIIOCOOOM HACTPOUTH MAPUIPYTU3ALUIO SBISIETCS J100aBIICHHE
MapHipyTa Mo yMoJ4aHuto. /{5 Toro, 9To0bI 9TO ClenaTh, Hy>KHO BBITIOJIHUTD Ha «JICBOMY
MapIIpyTH3aTOpe B pexxuMe KOH(DUTYpUPOBAHUS CISAYIONIYI0 KOMaHTY:

ip route 0.0.0.0 0.0.0.0 192.168.100.2


http://2.bp.blogspot.com/-abe0KYRCcAs/ULDW5vnGeXI/AAAAAAAAAv8/KMgd0bHq9ww/s1600/1_static_routing.png

Ha «mpaBom» MapmipytuzaTope:

ip route 0.0.0.0 0.0.0.0 192.168.100.1

B cnenyromux komaHmax mnepBeie 4 mmdpel obo3HadaroT IP-ampec cetm
Ha3HadeHwusI, caeayomue 4 mudpsl 0003HAYaOT €€ MacKy, a mocieqaue 4 nudper — 310
IP-anpec unaTEepdeiica, HAa KOTOPBIM HEOOXOAUMO NepeaaTh MaKeThl, YTOOBI IMOINACTh B
JaHHYyI0 ceTh. Eciu Mbl yka3piBaeM B kauecTBe ajipeca cetu 0.0.0.0 ¢ mackoii 0.0.0.0, To
JAHHBIA MapIIPyT CTAHOBHUTCS MAapIIPyTOM II0 yMOJYaHUIO, W BCE MAKETHI, ajapeca
HA3HAYEHHUS KOTOPBIX MPSMO HE YKa3aHbl B TaOIHIEe MapIIPyTH3ALUU, OyIyT OTIPABIICHbI
Ha aJIpec, yKa3aHHBIN B HEM.

K coxarnenuto, gajieko He BCerja MOXXHO OOOMTHCH YKa3aHHUEM TOJIbKO MaplIpyTOB
no ymoi4aHuio. B 0oisiee CIOXKHBIX CETEBBIX KOHPUTYpAIUSX MOXKET MOTpeOOBaThCS
MIPONUCHIBATh MApLIPYT UL KaXIOM W3 CceTed B OTAenbHOCTH. JlaBaliTe cpasy
paccMOTpuM, Kak »dTO jenaercs. Jlus »3Toro cHavyaia ynamuM U3 TaOJIMIIBI
MaplIpyTH3aIUK BCE CTATUYECKU TOOABJICHHBIE MAPIIPYThI, UCTIOJIb3YsI KOMAaHIY

NO Ip route XxXxx(adpec cemu) yyyy(macka) 2zzz(adpec unmepgeiica)

B koHeyHoM wuTOre TAOMMIBI MapUIPYyTH3ALMU JOJDKHBI COJEPKaTh TOJBKO
nH(}OPMAITHIO 0 HEMOCPEACTBEHHO MOIKIIFOUCHHBIX K HUM CETSX.

Teneps HaM HEOOXOAMMO T00ABUTH K KXKJIOMY U3 MapIIpyTU3aTOPOB MAPIIPYTHI K
JIBYM CETAM, KOTOpPbIE €My HEH3BECTHBI (K CETAM, TOJKIIOUYEHHBIM K COCEIHEMY
MapuIpyTH3aTopy).

Ha «ieBom» MapmipyTHU3aTOpe BBHITTOJTHHUM:

ip route 192.168.2.0 255.255.255.0 192.168.100.2

ip route 10.0.0.0 255.0.0.0 192.168.100.2

Ha mpaBom mapuipyTu3aTope BBITIOJHUM:

ip route 192.168.1.0 255.255.255.0 192.168.100.1

ip route 172.20.0.0 255.255.0.0 192.168.100.1

Ecnu Bce cenano BepHO, TO CETU JOJKHBI OyIyT BUAETH APYT ApyTra.

JIns HACTPOMKHM TMHAMUYECKOW MapLIPyTU3ALUHA PACCMOTPUM CIIEAYIOLIUNA IPUMED.

Co3spaiite cxeMy, IPEACTABICHHYIO HA pUCYHKE 18.
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Pucynok 18 - Cxema cetu

Ha cxeme npejicTaBieHbl Clieyrole Tpy CeTu:
Switchl — cets 10.11.0.0/16;

Switch2 — cers 10.12.0.0/16;

Certp s poyrepos - 10.10.0.0/16.

BBenure Ha yCcTpOoMCTBax CICAYIOMIYIO aIpECaIuIo:
MapuipyTtr3aTopbl UMEIOT 10 JiBa UHTEpdeiica:
Routerl — 10.11.0.1/16 u 10.10.0.1/16;

Router2 — 10.10.0.2/16 u 10.12.0.1/16.
Kommnbrorepsr:

ITK11 - 10.11.0.11/16;

ITK12 - 10.12.0.12/16.

Hacrpoiika RIP

[IpoBenem HacTpoliky nporokona RIP na mapmpyruszarope Routerl.

Bolimute B KOH(UTypalii B KOHCOJb pPOyTepa U BBIIOJHHUTE CICTYIOIIHNE
HAacTpOWKHU (TpH BBOAE KOMaHJ MAacKy IMOJCETH MOXXHO HE yKa3bIBaTh, T.K. OHa OyJer
OpaThCsi aBTOMAaTUYECKU U3 HACTPOEK UHTepdelica poyTepa):

Boiaure B npUBHIETUPOBAHHBIA PEKUM:

Routerl>en

BotinuTe B pesxuM KOHPUTYpAITUK:

Router1>#conf t



Boiiaute B pexxuM koHburyprupoBanus nporokona RIP:
Routerl(config)#router rip

[ToaxatounTE KIMEHTCKYIO CETh K POYTEPY:
Routerl(config-router)#network 10.11.0.0

[ToaxatounTE BTOPYIO CETH K POYTEPY:

Routerl(config-router)#network 10.10.0.0

3ajmaiiTe UCIoIb30BaHUE BTOPOW Bepcuu mpoTokoi RIP:
Routerl(config-router)#version 2

BeliiguTe u3 pexxuma KOHPUrypupoBanus npotokosa RIP:
Routerl(config-router)#exit

BrriinTe n3 KOHCOJIM HACTPOEK:

Routerl(config)#exit

CoxpaHnTe HACTPOWKH B IaMATh MApLIPyTU3aTOPA:

Router1>#write memory

AHQJIOTMYHO NPOBENNUTE HACTPOUKY npoTokosia RIP Ha MmapmpyrtusaTrope Router2.
[TpoBepbTe cBs13b Mexk Ay KomnbroTepamu [TK11 u [TK12 komanmoit ping.

Ecau cBsA3b €CcTh — Bce HaCTpOfIKH BBIITOJIHCHBI ITPABUJIBHO.

Hacrpoiika OSPF.

Bo3pMuTe cxemy ceTH, Mpe/ICTaBICHHYIO Ha pUCyHKe 18.

[IpoBenem HacTporiky nporokona OSPF Ha mapmpytuzarope Routerl.

Bolimute B KOH@QUrypallid B KOHCOJb pPOYT€pa U BBINOJHUTE CIEAYIOIINE
HACTpoOiKK (IIpuU BBOJE KOMaHJ MAacKy IMOJACETH MOXHO HE€ yKa3bIBaTh, T.K. OHa Oyner
OpaThCsi aBTOMaTUYECKU M3 HACTPOEK UHTepdelica poyTepa):

Boiaure B npUBHIETUPOBAHHBIA PEKUM:

Switch>en

BolinuTe B pesxuM KOHPUTYpaIUu:

Switchl#conf t

BolinuTe B pexxum koHpUrypuposanus npotokosa OSPF:



Routerl(config)#router ospf 1

B kxomannme router ospf <uodemmugpuxkamop npouecca> 1oj WUICHTUPUKATOPOM
Ipolecca MOHUMAETCSl YHUKAJIbHOE YMCIOBOE 3HAYEHUE JIJIS KaXK0TO MPOLECcca pOyTUHTa
Ha MapuipyTtuzaTtope. JlaHHOe 3HaueHue ODKHO ObITh Ooubllie B WMHTEpBase OT 1 110
65535. B OSPF npoueccam Ha poyrepax OQHOUN 30HBI PUHATO MNPUCBAWBATh OJUH U TOT
Ke UIACHTUPUKATOP.

[ToakmounTe KIIMEHTCKYIO CETh K pOyTEPY:

Routerl(config-router)#network 10.11.0.0

[TopkmtounTe BTOPYIO CETh K pOYTEPY:

Routerl1(config-router)#network 10.10.0.0

3agaiiTe ucnonab3oBaHue BTopoil Bepcuu npotokon OSPF:

Routerl(config-router)#version 2

Briiiqute u3 pexxuma koHpurypupoBanus npotokosa OSPF:

Routerl(config-router)#exit

Briiigure n3 KOHCOIM HACTPOEK:

Routerl(config)#exit

CoxpaHuTe HaCTPOMKH B IaMATh MapIIpyTU3aTOpa:

Switch1#write memory

AHaJIOrHYHO TIpoBeauTe HacTporKy npotokosa OSPF nHa mapuipytuzarope Router2

Y TIPOBEPUTE HAIMYHE CBSA3H MEXKYy KOMIIBIOTEpaMHU ITPH MTOMOIIN KOMaH B! Ping.
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