[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: NNoktnoHosa OkcaHa [eHHaabeBHa MI/IHOBPHAY]KI/I POCCI/H/I

[lonxHOCTb: NpopekTop no yuebHoi pabote
[ara nopnvcanns: 16,1 IDRIIGPAABHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE

YHUKanbHbI MPOrpaMMHbIA KIKOY:

0b817ca911666683bb13350426039¢571c1 1cab Y ARETASHHIE BRICLIEr0 00pa3oBaHUs

«FOT0-3amaHblid TOCYTApCTBEHHBI YHUBEPCUTET

(IO3T'Y)

Kadenpa kocmuueckoro npubOpoCTpOEHUS U CUCTEM CBA3HU

CTATHUYECKAA MAPIIPYTU3ALIUA

Metoanyeckue ykazaHus
10 BBITIOJIHEHHIO TA00PaTOPHOUN pabOThI
IUIsl CTYAGHTOB, 00Y4alOIKUXCsl IO HAMPABJICHUIO OATOTOBKHU
11.03.02 «MHpOKOMMYHUKAITUOHHBIE TEXHOJIOTHUU U CUCTEMBI CBSI3H»
o Kypcy «MeToabl U cpeicTBA MOAETUPOBAHUS
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM U YCTPOMCTBY,
a TakKe IS CTYICHTOB JPYTUX HaMpaBJICHUM MOJATOTOBKHU B 001aCTH
MH(POPMAIMOHHBIX TEXHOJIOTHUM

Kypck 2016



VJIK 654:004.7 (075.8)

CocraButenu: mnpenoaaBarenb kadgeapsl N.I'. babanun
npenoaasatenb Kadeapsl H.I1.ITaBnroueHkoB
MJIAAIIMKA Hay4dHbId coTpyaHUK T.M.IleTpusiHeHKO

Peuenzenr
Kanaunat TeXHHUeCKUX HayK, CTapIInid HAyYHBIH COTPYIHUK,
npodeccop kabhenpsl A.M. [loranenko

Cratudeckass MapHIpyTH3alMsl: METOJWYECKUE YKazaHUs II0
BBITIOJIHEHUIO J1abopaTopHou pabotel / FOro-3am. roc. yH-T; COCT.:
N.I".babanun, H.ILIIaBmtouenkoB, T.M.Iletpusnenko. Kypck, 2016.
13 c.: ui. 4.

Meroauueckie yKazaHHs TIO BBIMOJHEHHUIO JIaOOpaTOpHOM PabOTHI
coJiepKaT KpaTKHE TEOPETUYECKUE CBEJCHUS O CTAaTHUYECKOW MapIIpyTH3alluu,
PEKOMEHJIAITMH 10 HACTpOMKe MapmpyTu3zatopoB CiSCO, 3a1aHMsI TI0 BBITOJHEHUIO
paboThl, a TaK)Ke MEPEYEHBb BOMIPOCOB AJIsI CAMOIIPOBEPKH U3Y4aeMOro MaTepHara.

[TomydeHHsie 3HAHWSA B PE3yJbTaTe BBIMOJIHEHUS pPabOTHI  JamyT
BO3MOXKHOCTh  c(popMUpOBaTH  IEJIOCTHYI  KapTHHY  HHGOPMAIMOHHOTO
B3aMMOJICUCTBUS B COBPEMEHHBIX CETSAX, UYTO SBISETCA (YHIAMEHTOM JUIS
W3YYCHUST OCTAIBHBIX TUCHIUILINH NPOo(EeCCHOHATBLHOTO ITUKIa Y4eOHOTro MmiaHa, a
TaK)X€ MOTYT OBITh MCIIOJIB30BaHbI B Oyyiiel MpoecCHOHAIIBHON ACSTEIbHOCTH
BBINTYCKHUKA, CBSI3aHHON C CETEBBIMH TEXHOJIOTHSIMHU.

[Ipeana3znayeHsl i1 CTYJEHTOB, OOYYAIOIIMXCS T1I0 HAMPaBIICHUIO
noarotoBku 11.03.02 «MHDOKOMMYHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M
1o Kypcy «MeToJIbl ¥ Cpe/ICTBA MOJICTUPOBAHUS TEIIEKOMMYHUKAITMOHHBIX CUCTEM
U YCTPOWCTBY», a TakKe i CTYACHTOB JPYIHX HaNpaBlieHUW TOJATOTOBKH B
obJsiactu UHGOPMAITMOHHBIX TEXHOJIOTUM B CUCTEME BBICIIIETO OOPa30BaHUS.

TekcT nmeyaraeTcs B aBTOPCKOM peaaKnu
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1 Ilens paboThl

- HN3YyYCHHUC ITPUHIUIIOB ITOCTPOCHUA BBIYUCINTCIbHBIX ceTel ¢
VCIIOJIb30BAHUEM MapLIPYyTU3aTOPOB CO CTATHYECKOM MAPUIPYTHU3ALUEH
B ceteBoM amyJsarope Cisco Packet Tracer.

2 Kparkue TeOpeTU4eCKUE CBEACHUS

IIpu HeO0OJBIIOM KOJIMYECTBE TOJCeTell, KakK IpaBuUIo,
HCIOJIb3yeTCd  craTu4yeckas  mapupyrusauus.  CraThdeckue
MapIIpyThl HE MEHSIOTCA CaMUM MAapIIPyTH3aTOpoM. JIaHHBIM THUI
MapuIpyTH3aIud TOTPEOJISIET Majlo BBIYUCIUTEIBHBIX PECYPCOB MU
MOJIE3Ha B CETAX, KOTOPHIE HE MMEIOT HECKOJIBKHMX NYyTEW K aapecary
Ha3zHaueHud. Eciau oT mapuipyTuzaTropa K MapupyTU3aTopy €CTh TOJIBKO
OJIUH MYTh, TO YACTO UCMOJIB3YIOT CTATUYECKYIO MAPIIPYTHU3AIHUIO.

PaccMoTpuM THOWYHBIE TPUMEPHI KOHMDHUTYPHPOBAHHUS CETH C
WCIMOJIb30BAHUEM CTAaTUYECKOW Mapuipytuzanuu. lIpennonoxum, 4dto
CTPYKTYpa CETU UMEET BHU/I, IOKA3aHHBIN HA PUCYHKE 1.

Pucynok 1 — CtpykTypa cetn

N3 pucynka 1 ciaegyer, 4To CETh COCTOUT MX TpeX MojiceTer (3To
MOTYT OBITh, HAIpUMEpP, TPU OTAENAa OpeanpusTtus). Pazgenenus Ha
IOACETH OCYWIECTBISAECTCS C  HCHOJIB30BAHMEM  MAapIIPyTU3aTOPA
RouterO, depe3 Hero »e OCYIIECTBISIETCS AOCTYN K ceTu HHTepHeT.
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Kaxnast moaceTs COAEPKUT KOMMYTATOpP BTOPOrO YPOBHSI €EMKOCThIO 24
nopTa.

[Ipennonoxum, 4To JJIsl apecaiiiu CeTH OYyJIEeT UCIOIb30BaThCs
yacTHeIM afpec 192.168.1.0/24, mpeoOpa3oBaHue YaCTHBIX aJPECOB B
oOIlIeIOCTyIIHbIE ~ OyJET  OCYIIECTBISATHCS  MapUIPyTU3aTOPOM B
COOTBETCTBUU ¢ NpoTokojioM NAT,

Kaxnas moacers MOKeT coaepkarb /10 24 KOHEUYHbIX Y3JIOB,
IUIIOC  aapec  HUHTep(elica  MapLIPYyTHU3ATOpPa, IUIKOC  JBa
CeHUAJBbHBIX ajpeca (IJisi HOMepa CeTH M IIMPOKOBELIAHMS),
CJIEIOBATENIBHO MO aIPECallMio y3J0B B KaXKJI0N MOJACETH HEOOXOAUMO
oTBeCTH 5 paspsanos (2°=32). OcraBmmecs 3 paspsaa 4eTBepTOro Oaira
MOYHO HCIIOJIb30BaTh JJIsI ajpecaluu nojaceTeid. Toraa Macka MojceTu
oyner umers Bua: 11111111.11111111.11111111.11100000, wumu B
necsaTuaHoM dopmarte: 255.255.255.224.

Torna B HAIeill CeTH MOXKHO BBLICTUTH 2°=8 moncereif, w3
KOTOPBIX MCIIOJB3YEM TOJIBKO TPH, @ OCTAJIbHBIE MOXHO OCTaBHUTh B
pe3epBe sl Oyayliiee pa3BUTHUS CETH.

[TonceTsiM Ha3HAYUM CIIEIYIONIUE ajpeca:

- 192.168.1.32/27;

- 192.168.1.64/27;

- 192.168.1.96/27.

JI71st KOHUTYPUPOBAHUS CTATHUECKON MapIIPyTHU3AlMK B HaIlleM
npuMepe MopTaM MapIIpyTh3aTopa HEOOXOIUMO HA3HAYUTH CETEBBIC
ajpeca U3 JUarna3oHa aJpecHOro MPOCTPAHCTBA MEPEUYUCICHHBIX BBIIIEC
noncereir. CooTBercTBeHHO, TopT Fast Ethernet, Bxoxsmuii B mepByo
nojceTh, moaydaeT azapec 192.168.1.33/27, Bo BTOpyr - ajapec
192.168.1.65/27, B Tpethio — 192.168.1.97/27.

KomnbroTrepam  moacered Takke  He00X0AMMO  3a/1aTh
COOTBETCTBYKOIIE CeTeBble HACTPOMKH. OTOT TMPOIECC MOXKHO
aBTOMATU3UpOBaTh ¢ MNOpuMeHeHueM nporokosa DHCP, wm
CKOH(UTYypHpOBaTh  KOHEUHbIE  y37bl  BpyuHyo. B  cocras
MHHHMAJbHBIX HACTPOEK y3ja BxoAsAT: |P-agpec, macka moacern, a
TaKke ajJpec MNLIK03a MO0 YMOJI4aHMK. B kadecTBe muI03a 1O
YMOJIYaHUIO B HAlleM MpuUMepe s KaxJIohW U3 TMojcererl Oyner
BBICTYyNaTh MapuipyTtuzarop Router), Tounee, ero uHTepdeiic,
BKJIFOYEHHBIN B IMOJICETh.

Hanpumep, eciii KOHEUHBIE y3JIbl paOOTalOT MOJI YHPaBICHUEM
OC Windows, mis koHpHrypupoBaHUsS HEOOXOIUMO 3alTH BO BKJIAAKY



5

«IlonkntoueHue 1o JoKaibHOM cetn - CBOWCTBa» M BBIOpATh MYHKT
«[Iporoxos Muatepuera (TCP/IP)» (pucyHok 2).

4 MoagxaoueHwe NO AOKANLHOW CETW - CBOMCTER

Cem Hoctyn

Mo axnioyeHne Hepes!

L¥ Realtek PCle GBE Famiy Cortroller

gTMB‘-IEHHbIE KOMMOHEHTER! HCNONESYHOTCA ITAM NOQKNHDYEHHEM |

1% KnuenT ane ceTeit Microsoft

.@, MnaHuposwwk nakeTos GoS

SCn'ﬂcﬁa [ocTyna K dainam v npuHTepam cetei Micro...
<& [poTokon VHTepHeTa eepcin & (TCP/IPwE)

o 00 oon VrimepticTa sepomn 4 (TCP/1Pvé) |

-4 [paiisep B./8 TONONOra KAHANEHOrD YPOBHA

i JTBETUMK OBHAPYXEHME TONONOrMW KaHAMNEHOr O YPOBHA

YCTEHOBMTL. . Yoanute CeolicTea

Orucanuwe

MpoTokon TCP/IP - cTaHAApTHEIA NPoTOKON rNofansHb
ceTeil, ofecneuMBRIOWLMA CBASE MEXIY PasIMYHEIMK
E3aMMOLEACTEYIOWMMKY CETAMK.

(o ][ omes |

Pucynoxk 2 — KonduryprupoBanue KOHEYHOTO y3ia

B mnosBuBmIeMCS ~OKHE HEOOXOIWMO  BBIAEIUTH  ITyHKT
«Mcnonws3oBath craenyromuii IP-agpec»n B COOTBETCTBYIOIIME MO
BHECTH MUHUMAJIbHYIO0 KOHPUTYPAIUIO (PUCYHOK 3).

Ceolictea: [potokon Mutepreta sepcin 4 (TCP/IPwA) ?

Dbwme

MNapameTpel IP MOryT HAZHAYATECR SBTOMETHHECKM, ECIIM CETh
MNoOALEPHMEAET 3TY BOZMOKHOCTE. B NpoTHBHOM ciydae napameTpel
TP MOMHO NOAYHHTE Y CETEBOrD 8AMWHWCTPETOPA.

() Dony4uTe IP-aapec aBTOMATHHECKK

Il (@ WcnonssoBaTe cneayiowmi IP-anpec:
IP-anpec: 192 ,168. 1 . 35
Macka noaceTu: 255 ., 255 . 255 . 224
(OCHOBHOM WNHD3: 192 . 168 . 1 . 33

MonyquTe anpec DNS-cepEepa aBTOMETUYECKA

(@ WnonbsoBaTe cneaywowmke agpeca DNS-cepsepos:

MpeanodrTaemelll DNS-cepeep: 3 .8 .8 .8
ANbTEPHATHEHBIR DNS-cepeep: 3 .8 .4 .4
i
A [ MoaTEEpAMTE NapaMeETPE! NPH BRIXOAE
[ QK ] l OTmeHa l

Pucynok 3 — PydHast HacTpoiika CeTeBbIX IapaMeTpPOB



Ha pucynke 3 mpencraBieH npuMep KOHPUTYpUPOBaHUSA
KOHEUHOTO y3J1a, BXOJISIIETO B MEPBYIO MOJCETh.

KondurypupoBanue untepdeiicoB MapuipyTu3aTopa 3aBUCUT OT
ero moaenu. Hampumep, mis mapiipyruzatopa CiSCO Habop KOMaH[
KOH(UTYpHUPOBaHUS OyJIET UMETh CIACTYIOMIMNI BU/I;

- Router0> enable — nepexo1 B npUBHIICTHPOBAHHBIN PEIKUM;

- Router0# configure terminal — Bxox B pexuM rio0aabHOTO
KOH(UTYpUPOBaHUS;

- RouterO (conf)# interface fast Ethernet 0/1 — mepexonm k
KOH(UTYpUPOBAaHHWIO KOHKPETHOrO HHTepdelica (B JTaHHOM cCiyyae,
untepdeiica fast Ethernet 0/1);

- Router0 (conf -if)# ip address 192.168.1.33 255.255.255.224 —
HazHaueHue untepdeiicy IP- agpeca (c ykazanuem Macku).

Jlnst Toro 4ToOBl TAKEThl OTHPABISUINCh BO BHEIIHIOI CETh,
nepeceuianuch Ha nopt Fast Ethernet 0/0, nHeobGxoaumo mpomnucarh
MapUIPYT M0 YMOJTYAHUIO'

- Router0 (conf)# interface fast ethernet 0/0;

- Router0 (conf -if)# ip route 0.0.0.0 0.0.0.0<axpec mopra fast
ethernet 0/0 nnu BeIxoaHOM MHTEpdEiic MmapmpyTuzaTopa>[1].

B 0000meHHOM BHIE 3amUCh MAPHIPYTHOrO NpaBWija (aaiee
MapupyTa) MOXKHO IIPEACTABUTH TaK:

Ip route network netmask gateway

Hanpumep, KOHKpeTHas 3aMUCh MOXKET OBITh MPEICTaBICHA KaK:

ip route 12.5.7.0 255.255.255.0 78.3.65.1,
rae 12.5.7.0 — ato anpec moxaceru (network), 255.255.255.0 — macka
nanHoi mojacetu (netmask), a 78.3.65.1 — axapec numosa (gateway).
a3 mnpeacraBiasier €000 MApIIPYTH3aTOP, HA KOTOPBIA
NMOChLUIAETCHA  BeCb  TpPauK, YIOBJETBOPSIOUIUNA  JAHHOMY
MapupyTy, T.e. UMCIOIIUM aJpec MoJiydaTesis MaKeTOB BXOJMSIIUN B
YKa3aHHYI0 MOJiceTh. B KauyecTBe NLIK3a MOKET HMCIOJIb30BATHCHA
next-hop mapmpyTtusartop [2].

KondurypupoBanue cTaTUYECKON MapUIpyTU3alMd B HAIIEM
IPOCTEHIIIEM IIPHUMEPE MOKHO CUYUTATh 3aKOHYEHHBIM [1].

[Tocne HacTpoWikM BCEeX MapIIPyTU3aTOPOB CETH HEOOXOJAUMO
IIPOBEPHUTH CBS3b MKy KOMIIBIOTEpaMH KOMaHIo Ping, traceroute.
Ecau cBsizb e€cTh — BCE HACTPOMKHU CHEJIaHbl BEPHO, B MPOTUBHOM
ciydae, 4ToObl YOeIUThCA B TOM, YTO MapUIPyTHU3aTOP JAEHCTBUTEIBHO
MPaBWIbHO CKOH(DUTYPUPOBAH U PAOOTAET KOPPEKTHO, MPOCMOTPUTE
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TAOJIUIy MapHIpyTHU3allud pOYyTepa, HCIOJIb3ysl KoMaHay  show
CJIEIYIOIIHUM 00Pa30M:

- Router0# show ip route

[Ipumep ycmemHoOro mnpoxoxkaeHus Tpaduka TOKa3aH Ha
pUcCyHke 4.

[y

sh-3.2% traceroute 10.0,0,100
ti 0, @, [ [ O T N 1

—+

ms @, =
0,616 ms ©,514 ms 0,516 ms

a
=
1

Pucynok 4 — IIpoBepka cBsAI3M MEXy KOMITBIOTEpaMHU KOMaHI0M
traceroute

3 Ilepedenn pecypcoB Jisi BHIOIHECHUS PaOOTHI

- TIEPCOHAJIbHBIA KOMIIBIOTEP C KOH(PUTYpalUe He HUKE
Pentium IV, O3V 256 Mo;
- ceTeBoit amysaTop Cisco Packet Tracer.

4 VcxonHble TaHHBIE JU1s BBITIOJIHEHUS J1a00paTOPHON PabOThI

Kopmnopatusnas cets 15.0.0.0/8 pa3zdbuta Ha necarh Mojacerei, u3
HUX B JAaHHBIM MOMEHT 3aJE€MCTBOBAHO IIECTb IMOJCETEH B IIIECTHU
Pa3HBIX MOJAPA3ACICHUSIX OpPTraHU3allNH.

CocraB ceTu:

- TPU MapuIpyTU3aTOPA;

- IIeCTh KOMMYTaTopoB (10 OAHOMY B KaXXJIOM OTJele Ha
MOJICETh);

- OJIUH KOMIIBIOTEP B KAKIOW CETH.

5 3ajmanuie AJisl BBITOJTHEHUS paOOThI

1) PaccuuTaTh mapameTpbl OJACETEN U 3a/1aiiTe Ha KOMIIbIOTEpaXx
IP anpec, Mmacky U 11103 B KaXK0N OTJEIbHOM MOJCETH.

2) CozmaTh TPOU3BONBHYIO TOTOJOTHUIO CETH, COCIMHHB
MaplHipyTU3aTOpbl € TMOACETAMH B JoOoM mnopsake. I[lpu sTom
COCIMHUTE POYTEPBhl MEXAY COOON MPOU3BOJIBHO — HAIMPSAMYIO, 4epes
IITATHBIE KOMMYTATOPBI  IOJAPA3ACICHUS WA  JOIOJHUTEIIbHBIC
KOMMYTaTOPBL.
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3) IlpoBeputh pPabOTOCIIOCOOHOCTH KOPIOPATUBHOM  CETH
koMaHioi PING — Bce KOMIIBIOTEPHI TOJKHBI OBITh IOCTYITHBI.

6 TpeboBanus kK OGOPMIICHHIO OTYETA TIO BBIMOJIHEHUIO
1abopaTopHOi pabOThI

OTtuér pgomxkeH ObITh O(OpPMIIEH C TMOMOIIBIO PEIaKTOpa
MS Word, Bepcun 97 u Boime (.doc, .rtf).

[TapameTpbl CTpaHULBL:

- BEpXHEe 1noJie- 2 cM;

- HMDKHEE T10J1e- 2 CM;

- JIeBOE IT10JIe- 3 CM;

- mpaBoe noJie- 1 cwm;

- nepemiet- 0 cM;

- pazmep Oymaru A4;

- pa3nuyaTh KOJOHTUTYJIBI IEPBON CTPAHUIIBI.

HIpudt tekcra Times New Roman, 14 nynkros, yepe3 1,5
WHTEpBaja, BHIpaBHUBAHUE IO IIUPUHE, TIepBasi CTpoKa ¢ OTCTynoM 1,5
cM. Homep ctpanunsl BHUA3Y, IO LEHTPY, 14 MyHKTOB.

Hecnoxubie popMyJibl JOJDKHBI ObITh HAOPAHBI C KJIABUATYPHI U C
UCIoJb30BaHreM KoMaHbl «BcraBka—CuMBom». CioxxHbie (HOPMYIIBI
JI0JOKHBI OBITh HaOpaHb! B pefakTope MathType 6.0 Equation.

OTtuét 1o 1abopaTopHOM padOTe TOHKEH COACPKATh:

- Ha3BaHUE MpeIMETa, HOMEp U Ha3BaHUE JT1a0opaTOPHOU pabOTHI;

- (hamMuIMIO ¥ MHUIMANBI ABTOPA, HOMEP TPYIIIHI;

- (haMIIIMIO ¥ UHUITHAJIBI TIPENOaBaTEs;

- 11eJ1b paOOTHI;

- IEPEYEHb UCTIOIB3YEMOTI0 O00PYI0BaHNUS;

- IOCJIEIOBATEIBLHOCTh AEUCTBUN MPOBEAECHUS UCCIICIOBAHUN;

- BBIBOJI O MPOJICTaHHOU padoTe;

- OTBETHI HAa BOIIPOCHI I1. /;

- JIaTy BBITIOJIHEHUS Y TUYHYIO TOJIMHCH.

Pe3ynbTaThl pa3IMuHbIX U3MEPEHUN HEOOXOAMMO MPEJCTABUTH B
BHUJIE HECKOJBKUX CaMOCTOSTENbHBIX Tabnui u rpadukos. Kaxmas
Ta0auIla M KaXAblM TpaduK JODKHBI HMETh CBOM 3arojOBOK H
UCXOJHBIE TaHHBIE SKCIIEPUMEHTA.

[Ipu BBITIOTHEHUH YUCIEHHBIX PACUETOB HAJ0 3anucaTh (PopMyiy
Ompeae/sIeMON BEJIMYUHBI, CJAEJIaTh COOTBETCTBEHHYIO UHCICHHYIO
MOJCTAHOBKY U MIPOU3BECTH BHIYUCIICHUS.
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Bce rpaduku HeoOXOAUMO BBIMONHATH HA MUJUTMMETPOBOM
Oymare win oObI4YHOM Oymare B kjieTKy. Ocu KOOpaAMHAT Ha rpadukax
JOJDKHBL  ObITh  0003HAYEHBI U MPOMACIITAOMPOBAHBI, a Trpaduku
CHA0>XEHBI COOTBETCTBYIOIUMU HAJIITUCSIMHU.

ITpumep odopmineHust oT4ETa MpeJACTaBICH B IPUIOKESHUH 1.

7 IlpumepHbIi TIepeyeHb BOMPOCOB IS 3aIUTHI J1abOpaTOpHOU
paboThI

1) B yeM npenmyiiecTBa CTaTUYECKON MapIIpyTU3ALUKU?

2) JlaiiTe XapakTEpUCTUKY IapaMeTpaM CTaTUYECKON TaOIuUIIbI
MapuIpyTu3anuu?

3) Kakue »sranel 0Opu  YCTAHOBKE YCTPOWCTBA MPUCYIIH
Mmapmpytu3aTopaM  kommanmumu ~ CIiSCO, HO  OTCYTCTBYIOT ¥y
KOMMYTaTOpPOB?

4)Kakyro W3 YKa3aHHbIX HUXE KOMaHJ MOXXHO BCTPETUTHh B
uHtepdeiice  KOMaHAHOM  CTPOKM  MapHIpyTH3aTopa, HO  HE
KOMMYyTaTopa?

- komaHa cloc rate;

- komaHa ip address macka aapec;
- komana ip address dhcp;

- komana interface vlan 1

5) UYem otmiauyaroTcs  MHTEpPPEHCHI  KOMAaHIHOH  CTPOKH
MapIIpyTH3aTopa U KommyTaropa komnanuu Cisco?

6) Kakas u3 yka3zaHHBIX HFMDKE KOMaH/ HE TOKaXET HACTPOUKH
IP-anpecoB u macok B ycTpoicTBe?

- show running-config;

- show protocol Tum Homep;
- show ip interface brief;
Show version

7) Tlepeuucnure OCHOBHBIC (YHKIIMA MapIIpyTU3aTopa B
COOTBETCTBUU € ypoBHsIMU Mojenn OSI.

8) IlpuBemure  KJIaCCHPUKANHUIO  MapIIPyTH3ATOPOB  IIO
00JIacTsIM IPUMEHEHUSI.

9) IlepeuncnurTe OCHOBHBIE TEXHHUYECKHE XapaKTEPHUCTHUKH
MapuIpyTHU3aTOPOB.

10) Haiite XapaKTEePUCTUKY OCHOBHBIM cepusaM
MapipyTu3aTopoB kommaauu Cisco.
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11) IIpuBeauTe nepedeHb MPOTOKOIOB MapIIPYTH3AIMU U JTaiTe
UM KPaTKHE XapAKTEPUCTUKH.

12) IIpuBeauTe niepeyeHb MOAACPKHBACMBIX MaPIIPyTH3ATOPAMHU
uHTEp(ENCOB NIl JOKAIbHBIX U TJI00AbHBIX CETEH M ONpeaeuTe uX
Ha3HAYCHHUE.

13) IIpuBeauTe nepeyeHb MOMICPKUBASMBIX MaPIIPYyTH3aTOPAMHU
CETEBBIX MPOTOKOJIOB U OMPEETUTE UX HA3HAUCHUE.

8 CIHMCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB

1) Co6onp b.B., Mauun A.A., T'epacumenko M.C. Cetu u
TEJIEKOMMYHHKaIUU : yued. nocobue. — PoctoB H/[] : @enukc, 2015. —
191 c.

2) Hopt-Tonbir A.A., Cumonnna O.A. IIpuHIUIBI TOCTPOCHUS
MH()OKOMMYHHUKAIIMOHHBIX ~ CETEW:  METOAMYECKHE  YKazaHusi K
naboparopusiM padotam. — YMII CITOI'Y T, CII6, 2012. — 86 c.
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[Tpunoxenue 1

[Tpumep odopmiieHus oTu€Ta 1Mo JadopaTopHOM padote

MHNHOBPHAYKHU POCCUN
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUpexKJACHHUE BBICIIETO 00pa30BaHUs
«¥Oro-3anaaHblii rOCy1apCTBEHHBIA YHUBEPCUTET
(FO31Y)

Kadenpa kocMuueckoro npuboOpoCTpOEHUSI U CUCTEM CBSA3U

OT4Y€T MO BBHITIOJIHEHUIO JTA0OPAaTOPHON PabOTHI
1o Kypcy «Paguonepenaronme u painonpuEMHbBIE YCTPOUCTBA»

Ha Temy «/3ydeHue npuHImna paboThl CyNepreTepoOJMHHOTO MPUEMHHUKAY

Brimonawn: ctyneHnt rpynmnsl UT-116
NBanos 1.N.
«_» 2012
(moamnuce)
[TpoBepu: 1.T.H., mpodeccop kadeaps
ITerpos ILII.
«_» 2012
(Tmomuch)

Kypck 2016
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1 Hens paboTsl

O3HaKOMUTKCH ...

2 CTpyKTypHasi cxema MakeTa U IepeueHb UCI0Ib3yeMOro 000pyA0BaHUs

CrpyktypHas cxema J1TaDOpaTOpHOrO  MakeTra Jyisi  MOpPOBEACHUS

I/ICCJ'IG,Z[OBaHI/Iﬁ CIICKTPOB CUTHAJIOB IIPCACTABJICHA HA PUCYHKC 2.1.

Pucynok 2.1 — CtpykrypHas cxema 1abopaTOpHOTO MaKeTa

[lepeuenp UCTOIB3yEMOTO 0OOPYIOBAHUS:

- nabopaTtopHbIil cteHn «Paguonpuémusie ycrpoiictBay (1 k-T);

- cMeHHBIA OnoK «V3ydyeHuwe npuHOHMA pabOTHl CYNEPreTepOIUHHOTO
paguonpuémuanka AM curnanoy (1 k-T);

- ocrmuiorpad tuma C1-96 (1 x-1);

- MIJUIMBOJIBTMETP TepeMeHHoro Hampsbkenus tuna DT-820B (1 k-1).

3 IlocnenoBaTtenbHOCT, TPOBEACHUS M pe3yJabTaThl J1AOOPATOPHBIX

HWCCJIEIOBAHUN

3.1 CHsATHE aMIUIUTYTHO-4YaCTOTHON XapaKTEPUCTUKHU BXOJIHOM LIETIH
Pe3ynbTaThl CHATHS 3aBUCUMOCTH HAMNPSHKEHUSI HA BBIXOJE BXOJHOM LENu
OT 4YacTOThl TeHepaTopa, NpH (UKCUPOBAHHOM HAIpPSHKEHUHW Ha BXOJE,

npecTaBlieHbl B Tabauue 1.

Tabmuna 1 — AUX BxomHoOM LiEu

Yacrora reneparopa, Kl 11

Hampspokenne Ha Bbeixoae BXOAHOM nenu Uppx,
MB npu Ugx = 500 mB
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[Tpomomkenue Tadbmmibl 1

HopmupoBaHHO€  HampsbKEHHE HAa  BBIXOJIE
BXOJIHOU LIENH, Usrix/ Uppix makc.

4 OTBeTHI Ha KOHTPOJIbHBIE BOIPOCHI

Bormpoc Nel. Kakue ocHOBHBIE (PYHKIIUM paguoNpUEMHBIX YCTPOUCTB?

Ortger:

Bomnpoc Ne2. [lepeurcinnute OCHOBHBIE JIEKTPUUECKHE XAPAKTEPUCTUKH
PaguoONPUEMHHKOB.

OTBeT:

5 BeiBoA 0 nipojiesiaHHOM paboTe

B xoe BbInoHEHUS J1a00paTOPHON pabOThI O3HAKOMUIICH C ...




