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1 Llens paboTsl

- HUCCleloBaHUE  CHOCOOOB  IMOCTPOEHUS  BUPTYyalbHBIX
nokanbHbIX ceted (VLAN)B cereBoM amymsitope Cisco Packet Tracer.

2 Kparkue TeopeTH4eCKue CBEICHUS
2.1 Kondurypupoanue crarnueckux VLAN

Cetn VLAN - 3T0 omnpejae/ieHHbIe BHYTPH KOMMYTATOPOB
IINPOKOBENIATEeIbHbIE IOMEHbI, I03BOJIAIOIIAE BHYTPH YCTPOHCTBA
BTOPOTIO YPOBHS yIPABJATH IMPOKOBEIIATEeIbHBIMH,
rpynnoBbIMH, OTHOA/IPECHBIMHU pacCcbUIKaAMM, a  TakKxke
OJJHOAJIPECHBIMHU PACCBUIKAMH C HEHM3BECTHBIM IOJIy4aTesieM.
Kaxnas cetp VLAN co3maercs B JIOKajdbHOM 0a3e JaHHBIX
UCIIOJIb3YEMOTO0 KOMMyTaTopa. Ecim B KOMMYTaTtope OTCYTCTBYIOT
cBeneHUsT o Kakou-mu6o VLAN-ceTH, TO OH HE MOXET IepenaBaTh
Tpaduk gns stol cetu VLAN wuyepe3 cBou mnoptel. VLAN-cern
CO3JAK0TCA 10 HOMeEpaMm, NMPH 3TOM CYHIeCTBYeT [Ba /JAHANA30HA,
NPUIOAHBIX st McnoJab30BaHust VLAN-HoMepoB (00BIYHBIN
auana3od 1 + 1000 u pacuuupennsiid — 1025 + 4096). [Ipu co3znanuu
VLAN-ceTu MOXHO Tak»K€ Ha3HA4UTh €H OMNpe/esICHHbIE aTpUOyTHI,
TaKkue Kak UMs, THUI U ONEpalMOHHOE cocTosiHue. [lo ymMonuanuio Ha
KOMMYTATOpE CYIIECTBYIOT mpeponpeacieHuble VLAN — ux Henb3s
YIAIUTh WK NIEPpEUMEHOBATh. Bee pu3nyeckue nopTbl YCTPOUCTBA O
yMoruanu HaxoastTcss B VLANI1, Ha3zpiBaeMOl CTaHAAPTHOM CETHIO
VLAN (default VLAN), mostoMy ee B IeisXx O€30IMacCHOCTH U HE
PEKOMEHAYIOT UCIOJb30BaTh. dyisi BbIBOJa KpaTkoil mHpopMauuu o
VLAN ciykuT KOMaHaa:

Switch#show vlan brief.

IIpouecc co3nanus cratndyeckux VLAN-cereil BKItouaeT B cels
HECKOJIPKO 3TamoB. Bo-TepBbIX, HEOOXOIUMO B PEKUME TJIO0ATBLHOTO
KOH(UTYpUPOBaHUS (pexoMeHyeTcs BMECTO pexuMa
KoHurypupoBanust 0a3bl gaHHBIX VLAN) ycTaHOBHUTH NPOTOKOJI
VTP B npo3payHbiil pe:xuM (PyHKUMOHUPOBAHUS:

Switch#configure terminal

Switch(config)#vtp mode transparent.

Bo-BTophix, co3nars co0cTtBeHHO ceTb VLAN u mo xeinaHuto
yKa3aTh ee UMl C IOMOIIBIO MOCJIeI0BATEIbHOCTH KOMAH/L:

Switch(config)#vlan <nomep>
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Switch(config-vlan)#name <umsi>

Switch(config-vlan)#end.

B-tpethux, HE00X01MMO Ha3HAYUTH B co3aanHbie VLAN-ceTn
¢pusnyeckue NMOPTHI KOMMYTATOPA, JJISI YEro MNEPEUTH B PEKUM
KOH(UTYpUPOBaHUsI BHIOpAHHOTO MHTEpdelica, a 3aTeM NEPEBECTH €T0 B
PEKUM JOCTYIlAa U HA3HAYUTHh €r0 B COOTBETCTBYHOIIYHO VLAN-ceTs.
Hanpumep, ¢ momonipio cieayromux komana nopt FastEthernet 0/5
HazHavaeTcss B VLAN ¢ Homepom 50:

Switch#configure terminal

Switch(config)#interface FastEthernet 0/5

Switch(config-if)}#switchport mode access

Switch(config-if)/#switchport access vlan 50.

JIs.  BBIMOJIHEHUSI HEKOTOPOWM IOCJIEIOBATEIBHOCTH KOMAaH]
OJIHOBPEMEHHO JIJI HECKOJIbKMX TOPTOB KOMMYTaTopa MOKHO
UCIIOJb30BaTh BBIOOP AHANA30HA MOPTOB, OCYIIECTBJSIEMbIN C
MOMOIIbI) KOMAH/IbI:

Switch(config)#interface range FastEthernet 0/5 - 8

Cocrosinne WHTep(elicOB KOMMYTATOPAa HA KAHAJIBHOM H
CETEBOM YPOBHSIX MOKHO OTOOPA3UTh € NMOMOIIBIO CJIEXYIONIMX
KOMAH/I COOTBETCTBEHHO (TIOCJIe MapamMeTpa interface MOXXKHO yKasaTh
uMsi uHTepdeiica st BhIBoAa MH(DOpMAIUU TOJIBKO O €TI0 COCTOSIHHM)
[1]:

Switch#show interface

Switch#show interface switchport.

2.2 Koudurypupoanue I[P —anmpeca aaMUHUCTPATUBHOTO
YITPaBJICHUS

IP-agpeca ucnonb3yrOTCS B KOMMYTaropax BTOPOIO YpPOBHSA
TOJIBKO B LEISAX QAMUHUCTpUpPOBaHMsA. JlaHHBIM STalm HE SABJACTCS
00s13aTeNbHBIM 11 (PYHKIIMOHUPOBAHMUS KoMMyTaTopa. B ciydae, eciu
IP-anpec He ObLT 3ajaH, E€JAMHCTBEHHBIM CIIOCOOOM YyIpaBJICHHUS
KOMMYTaTOpOM ABIIIETCS KOHCOJIBHOE COCIMHCHHUE. st
koHurypuposanus IP-aapeca ucnosib3yercs mocjieaoBaTe/ibHOCTh
KOMAaH/:

Switch(config)#interfacevlan<nomep>

Switch(config-if)#ip address <aapec><macka>

Switch(config-if)#exit.
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Jass  npocMoTpa uHpopManuu 00 aIMHHUCTPATHBHOM
uHTepdeice MOKHO UCIIOIb30BATh CIEAYIOMINE KOMAaH/IbI:

Switch#show interface vlan <nomep>

Switch#show ip interface vlan <nomep>.

Jlns mpocMmoTtpa kpatkod mHopmaiuu o000 Bcex uHTepdeiicax
MO>KHO HMCTIOJIb30BaTh KoMaHay [1]:

Switch#show ip interface brief.

2.3 KoHduryprupoBaHrue MarucTpaibHbIX (TPAHKOBBIX) JIUHUN

Heno B ToM, uto VLAN-ceTu sBISIIOTCS JIOKaJbHBIMU B 0a3ze
JAHHBIX KaXJO0T0 KOMMYTaTopa, U HUHGpOpMalMs O MNPUHAIICKHOCTH
y3JIOBK HUM HE MEPEHACTCS MEXAY KOMMyTaTtopamu. MarucrpaJjbHble
kaHaJabl (trunk links — TpankoBbie JuHuu) odecneunBaroT VLAN-
UACHTUPUKANMIO IS  KaJApOB, MepPeMeIlAIIUXCA  MEXIy
KoMMyTaTopaMu cetu. B xommyTtaTopax dbupmer Cisco uMeroTCs JBa
mexanusMma Ethernet-tpankunra: mnporokon ISL u cranmaptr IEEE
802.1Q. Hekoropwle THUMBI KOMMYTaTOPOB CIOCOOHBI COTJIACOBBIBATH
napaMeTpbl MATUCTPAIbHBIX KaHAJIOB.

MaructpaibHble KaHalbl CTaHJAPTHO TPAHCHOPTUPYIOT Tpaduk
or BcexVLAN-ceTeli K KOMMYyTaTopy M OT HEro, HO MOTYT OBbITh
HAaCTPOEHbl Ha MOJJEPXKKY Tpaduka Toibko omnpeneneHHor VLAN-
CETH.

JIs co3aaHusl TPAaHKAa MEXJAy KOMMYyTaropaMH HEOOXOJIUMO
BBIMIOJIHUTH  JUIA  Kaxaoro wuHTepdelica co31aBaeMoro KaHaja
ONMCAHHYIOHMKE TTOCIIEIOBATEIIBHOCTD IEMCTBUM (OJIUH U3 BAPUAHTOB):

-nepeBecT  uHTepderc B pexuMm trunk ¢ nomoibio
KOMAaH/IbI:

Switch(config-if)/#switchport mode trunk;

- YKa3aTh MeTOJ MHKAICYJISIIIUU, HCII0JIb3yeMblil B KaHalie, C
MOMOIIBI0 KOMAH/IBI:

Switch(config-if)#switchport trunk encapsulation
<negotiatelisl|dotlQ>.

JInsi  HEKOTOphIX  KOMMYTAaTOpPOB  CTAaHAAPTHBIM  METOIOM
uHKancyysiuuu - sBisiercss  ISL, wucnonb3yemsii Hamu  Catalyst-2960
nojepxkuBaet Toibko Juib IEEE 802.1Q, mosTtomy nanHas komaHaa B
ero OC oTCcyTCTBYyeT, a pu KOH(PUTypupoBanuu, Hampumep, Catalyst-
3560 ona HE0OXOAMMA,
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-yAaJuTh HeucmoJibdyemble VLAN-ceTH W3 MarucTpaibHOTO
KaHaja BPy4YHYIO (HEOOS3aTelIbHO, HO PEKOMEHIYETCS) C ITOMOIIBIO
KOMaH/Ibl:

Switch(config-if)#switchport trunk allowed vlan remove
<CIMCOK>;

- B cily4ae HeoOXoaumocTu, 100aBuTh HOBble VLAN-cetn B
MarucTpajibHbIN KaHaJ C TOMOIIbIO KOMaH/IbI:

Switch(config-if)y#switchport trunk allowed vlan add
<CIHCOK>.

s oroOpakeHus: WHGOPMAIIMM O MAaTrUCTpajbHBIX KaHajax
VCTIOJIB3YETCSI KOMaHa MPUBUIICTUPOBAHHOTO pexkumal 1 ]:

Switch#show interfaces trunk.

3 Ilepeuenn pecypcoB, HEOOXOAUMBIX JIJIsI BBITOJTHEHUS paOOThI

- TIEpCOHAJIbHBIM KOMIIBIOTEp C KOH(UTypalueid He HIKE
PentiumlV, O3V 256 MO;
- cereBou samynsitopCisco Packet Tracer.

4 3agaHue Ha 1a0OPaTOPHYIO PadoTy

1) BreiBectn Ha skpan uHpopmarmio o VLAN, CymecTBYOIMX
B KOMMYTAaTOPE MO YMOJIYAHUIO.

2) VYcranoButh npoTtokon VTP B mpo3payHbli  pexuUM
(GYHKITMOHUPOBAHUS.

3) Co3naTth ABE BUPTYAIbHBIX JOKAJIbHBIX CETU: ¢ HOMepamu 10
u 20 0e3 uMeHU U OJHY ¢ HOMepOoM 99 u umenem — Administration.

4) BeiBectn Ha dkpaH nHpopmaiuo o VLAN, cymiecTByronmx
B KOMMYTaTOpE.

5) Haszunauuts nopt fa0/24 B VLAN ¢ umenem Administration.

6) Haznauuts noptel fal/1 — fa0/10 B VLAN 10.

7) Hasznauuts noptel fa0/11 — fa0/20 8 VLAN 20.

8) CoxpaHuTh TEKYLLYI0 KOHPUTYpALIUIO.

9) BeiBectn Ha 3kpanH uHopmaruio o VLAN, cyniecTByomumx
B KOMMYTaTOpE.

10) Jo6aButh B cxemy cetu KommbioTepsl PCO-PC4,
NOACOEAUHUTh MX K COOTBETCTBYIOIIMM MOpPTaM KOMMYTaTopa,
Ha3HauuTh UM [P-anpeca cornacHo cxeme, MPUBEICHHOW HA PUCYHKE 1.
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Pucynok 1 -- Cxema cetu ¢ VLAN99, VLANI10 u VLAN20

11) WUcnonb3yss OpuUBENCHHBIE KOMAaH[bI, W3YYUTE MapaMETpPhI
(GYHKIIMOHUPOBAHUSI TIOPTOB KOMMYTATOpa, BBISICHUTE pa3iinuus B
pexuMax  pabOThl  MOPTOB, K  KOTOPHIM MOJKIIOUYEHBI U HE
NOJKIIOYEHbI ~ KOMIIBIOTEpPHI, a TakXke T[OpTOB, KOTOphIE HE
HAacCTpanBAIMCh Bamu.

12) C nomoipio KoMaHAbl ping yOemautrech, 4TO B paMKax
VLAN-ceTell B3aMMOJICMCTBHE MEXY KOMIBIOTEPAMH BO3MOKHO, a
MEXK]y CETSIMU HET.

13) Haznauutes agmunuctpatuBHbii  [P-agpec  10.0.0.10/8
unrepdericy vlan99.

14) CoxpaHuTh TEKYIIYI0 KOH(PUTYpALIUIO.

15) Ucnonp3ys komanay ping, yOemutech, uto PCO wmoxeT
B3aHMMO/ICHCTBOBATH C KOMMYTAaTOPOM.

16) Ucnonb3ys komanay telnet, mnonkmouutech ¢ PCO k
KOMMYTaTOopYy.
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17) BeiBecTn mHpOpMaIi0 O HACTPOMKAX aJIMHUHHUCTPATHBHOTO
untepdeiica vlan99.

18) BriBectn undopmanuto 06 IP-unrepdeiicax kommyTaTopa.

19) CnpaBa oT UMEIOIIEHUCS CXEMBI CO3AaTh CETh, N300PAXKEHHYIO
Ha pucyHke 2. Murepdelicel kommyTaTopa FastEthernet ¢ Homepamu
¢ 1 mo 5 wazgauuts B VLANI10, ¢ 6 mo 10 —.B VLAN20 1 noax/Ir04uTh
HubO x Fa0/1, ServerO — x Fa0/2, Serverl — x Fa0/6.

Van 10
172.16.10.5/24 172.16.10.6/24 172.16.10.7/24 172.16.10.8/24

erver-PT
Server(

Server-PT
Serverl
172.16.20.9/24

Vian 20

PucyHnok 2 — Pacmimpenre uMeroencs cetu

20) Coemunuts SwitchO m Switchl npyr ¢ npyrom, ucnomnb3ys
s storo ux wuHTepdeiicel GigabitEthernetl/1. YV Bac pomxna
MOJIYYHUTHCS CXE€Ma CETH, MTPECTABICHHAsI HA PUCYHKE 3.

21) Yoéenqutbcs B TOM, 4YTO  B3aUMOJACHCTBHUE  Y3JIOB,
MPUHAJICKAIUX OMHOM U TOM k€ VLAN-ceTrn, HEBO3MOXHO, €CIIM OHU
MOJKIIFOYEHBI K Pa3HBIM KOMMYTaTOPaM.

22) IlepeBectu  untepdericet  GigabitEthernetl/1  oGoux
KOMMYTATOPOB B pEKUM trunk.

23) Ynpanuts Heucnonb3dyemble VLAN-ceTH U3 MarucTpaibHOrO
KaHala.



24) BriBecTn

KOMMYTAaTOPOB.
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Pucynok 3 — CxeMa ceTu ¢ MarucTpajibHbIM Kabenem

5 TpeboBanuss k oOoGOPMICHHIO OTYETA IO BBIMOJHEHHUIO
JabopaTopHOM pabOThI

Otuér pomxeH ObITh O(OpPMIEH C€ TMOMOIIBIO peAaKkTopa
MSWord, Bepcuu 97 u Bbiie (.doc, .rtf).

[TapameTpbl CTpaHUIIBL:

- BEpXHEE MoJie- 2 CM;

- HIDKHEE TI0JIe- 2 CM;

- JIEBOE I10JIe- 3 CM;

- mpaBoe 1oJie- 1 cwm;

- nepemet- 0 cm;

- pa3mep Oymaru A4,

- pa3nu4aTh KOJIOHTUTYJIBI IEPBOM CTPAHUIIBI.

Ipudpt Tekcta TimesNewRoman, 14 mnynkroB, uyepe3 1,5
WHTEpBajia, BBIPABHUBAHUE IO IIUPHUHE, NIEPBAs CTPOKA C OTCTynoM 1,5
cM. Homep ctpanulibl BHU3Y, IO LEHTPY, 14 MyHKTOB.

Hecnoxubie popmylibl JOKHBI ObITH HAOpAHBI C KJIABUATYPHI U C
UCIOJIb30BaHHEM KoMmaHAbl «BctaBka—CuMBoi». CroxHbie (HOpPMYIIbI
JIOJDKHBI OBITH HaOpaHsl B pegaktope MathType 6.0 Equation.

OtuéTt no nadbopaTopHO padOTe TOJKEH COASPKATh:

- Ha3BaHME MpeIMeTa, HOMEP U Ha3BaHHE JIabOpaTOPHOU pabOTHI;
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- (hpamuIMIO U UHUITKANBI aBTOPA, HOMEP TPYIIIIHI;

- (hpamuIMIO U UHUITKATBI TIPENIOAaBaTeNs;

- 1IeJIb PabOTHI;

- IEpeYEeHb UCTIOIB3YyEeMOro 000PY10BAHMUS;

- IOCJIEIOBATENBLHOCTD AEUCTBUM NPOBEACHUS UCCIICIOBAHUN;

- BBIBOJI O MPO/IeTIaHHOM paboTe;

- OTBETHI Ha BOIPOCHI 1I. 6;

- JIaTy BBITIOJIHEHUS U IMYHYIO TOAMUCH.

Pe3ynbTaThl pa3inyHbIX U3MEPEHUN HEOOXOIUMO MPE/ICTABUTH B
BUJIE HECKOJIbKHUX CaMOCTOATENbHBIX Tabnuil U rpadukoB. Kaxmas
Tabauua W Kaxasll TpaduK JODKHBI MMETh CBOM 3arojoBOK U
UCXOJHBIEC TaHHBIE SKCIIEPUMEHTA.

[Ipu BBINMOTHEHUH YHUCICHHBIX PACYETOB HAJO 3amucaTh GopMyTy
ONpee/ISIEMON BEIMYUHBI, CJAEIaTh COOTBETCTBEHHYIO UMCICHHYIO
MOJCTAHOBKY U MPOU3BECTH BHIYUCIICHUSI.

[Tpumep oopmiteHuss 0TYETA MPEICTABICH B MPHIIOKECHUH 1.

6 IlpumepHbIii MIepeueHb BOMPOCOB JJIS 3aIUTHI Ja00paTOPHOM
paboTHI

1) g d4ero uCHOJB3YHOTCS BUPTYAJIbHBIE JIOKAJIBHBIE CETH
(VLAN)?

2)Kakoii komaHIOW YyCTaHaBiIMBaeTcs npoTokoal VTP B
MPO3payHbIi peXKUM PYHKITMOHUPOBAHUS?

3) B kakom crangapre onrcana texHonorus VLAN?

4) KakoBbI IPUUYUHBI PA3JICIICHUS €AUHON CETU HA BUPTYaJIbHbIC?

5) Kakoii mopT Ha3bIBa€TCS TATUPOBAHHBIM?

6) Kakoil koMaHIOW MOXKHO TepeBECTH HHTEpElCc B PEKHUM
trunk?

7) Kakue KOMaHIbl MOXKHO MCHOJB30BaTh [JII MOPOCMOTpa
uHpopmaru 06 aIMUHUCTPATUBHOM HMHTEpderice?

7 CIMCOK HMCIOIb30BAHHBIX HCTOYHUKOB

1) Awngponunk A.H., KomiepoB A.C., Cunaackuii A.C.,
[Ilep6akoB M.FO. CeteBasg 3ammra Ha 0a3e TEXHOJOTUN (UPMBI
CiscoSystems. IIpakTtuueckuili Kypc: y4ed. mocoOue; moj OOl pe.
Cunanckoro H.W.- ExatepunOypr: u3n-po Ypai. yH-Ta, 2014. — 180 c.
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[Tpunoxenue 1
[Tpumep odopmiteHus oTuéra 1Mo JadopaTopHOM padoTe

MHNHOBPHAYKHN POCCHUA
®enepalibHOE rOCYAAPCTBEHHOE OIOIKETHOE 00PA30BATEIBHOE
YUPEXKIEHUE BBICLIETO 00pa30BaHUs
«IOro-3anaaHblii roCyAapCTBEHHBI YHUBEPCUTET
(O317Y)

Kadenpa kocMuueckoro mpuOOpOCTPOSHUS U CUCTEM CBSI3U

OT4€T MO BBHINOJHEHUIO JIA0OPATOPHON PabOTHI
1o Kypcy «Paguonepenaromue u paauonpueéMHbIE YCTPONCTBA»

Ha TeMmy «M3yueHune npuHIuna padoTsl CynepreTepoIMHHOTO MPUEMHIKA»

Beimonnu: cryaeHt rpynmsl UT-116
NBanos 1.N.
«__» 2012
(IIOATIHCH)
[Tposepwur: 1.T.H., ipodeccop kadeaps
ITeTpos IL.II.
«__» 2012
(IIOTIHCH)

Kypck 2016
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1 Ilenb pabGoTh

O3HaKOMHUTKCH ...

2 CTpyKTypHasi CxemMa MaKkeTa U IepeueHb UCII0JIb3yeMOro 000pyA0BaHUs

CtpykTypHas cxema J1laDOpaTOpHOTO  MakeTra JUisl  MPOBEACHUS

MCCJIEIOBAHUM CIIEKTPOB CUTHAJIOB MpECTaBIeHa Ha pUcyHKe 2.1.

Pucynok 2.1 — CtpykTypHas cxema 1abopaTopHOTrO MaKeTa

[lepeuenpb UCHOIB3yEMOTO 0OOPYIOBAHMUS:

- nabopaTopHblii cTeH1 «Paguonpuémusie ycrpoiictBa» (1 K-T);

- CMEHHbI Onok «M3yueHue mnpuHIUNA PadOTHl CyNEpPreTepoaIUHHOTO
panuonpuéMarka AM curnanoB» (1 k-T);

- ocumsuiorpad tuma C1-96 (1 k-1);

- MHWJJTMBOJIBTMETP MepeMeHHoro HanpspkeHus tuna DT-820B (1 k-1).

3 IlocrmenoBaTenbHOCTh MPOBEACHHUS M Pe3yJabTaThl J1a00paTOPHBIX
UCCIIEIOBAHUN

3.1 CHsTHE aMIUTUTYTHO-9aCTOTHOM XapaKTEPUCTUKU BXOHOM IeNu
Pe3ynbTaThl CHATHSI 3aBUCMMOCTU HANPSHKEHUS HAa BBIXOJIE BXOJHOMN LIETH
OT 4YacTOThl TeHepaTopa, MNpu (UKCHUPOBAHHOM HAIPSHKEHUM Ha BXOJE,

MpeICTaBIICHBI B Tabuiie 1.

Tabmuma 1 — AUX BXOmHON LIEH

YacroTa reeparopa, kI 't

Hanpsbxkenne Ha BbIxoge BxogHou nenu Ugy,
MB npu Ugx = 500 MB
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[Iponomxenne TabauIs! 1

HopmupoBanHO€  HampsbKEHHME  HAa  BBIXOJIE
BxoaHou nenu, Ugyix/ Uppix makc.

4 OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

Bomnpoc Nel. Kakue ocHOBHBIE GYHKIIMU PaAHUONIPUEMHBIX YCTPOUCTB?

Ortger:

Bormnpoc Ne2. Tlepeunciante OCHOBHBIE 3JIEKTPUUECKHE XapaKTEPUCTUKU
PaaONPUEMHUKOB.

OrtBer:

5 BeiBoa 0 nmpoaenaHHoi padoTte

B xoe BbINoHEHUS J1a00paTOPHOM pabOTHI O3HAKOMUJICS C ...




