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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHMSI AUCHUIUIMHBI (MOIYJA) «AJIMHHUCTPUPOBAHUE CETEU Iepenayu
JAHHBIX» SBJISIETCS 03HAKOMJICHHE CTYJIEHTOB C PACIIMPEHHBIMU MOHSTHSAMHU U TEXHOJOTUSAMHU
paboThl COBPEMEHHBIX BBIYUCIUTEIbHBIX MAIIMH, KOMILJIEKCOB, CETeM XpaHEHUs U Tepeaadu
JMaHHBIX, (OPMUPOBAHME TMPEACTABICHUH O 3aJadyaX M MeEToJaxX aJMHHUCTPUPOBAHUS
000py1I0BaHN s, UCIIOJIb30BAHUS 3HAHUMN JIJIS PEILICHUS TPUKIAIHBIX 3a/1a4.

JI1st TOCTHXKEHM S eI B X0/J1€ MPENoAaBaHus AUCIUIUIMHBI PEIIAI0TCS 3a/1a4u:

— nnoHuManue apxutekrypsl IIK u cepepos;

— HaCTpoiKa ceTel nepeayu JaHHbIX;

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juciuminna Texnonmorunn kommyraruu u Mapripytusanuu HCIA Routing&Switching
BXOJIUT B YacTh y4eOHOro IuIaHa GOPMHUPYEMYI0 YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHH
00pa3oBaTesIbHOI IPOrPaMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoAuMbl  3HaHUs  (YMEHUS,  BIAJICHHSA),
c(hOpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS TUCIUTUTUH/ TIPAKTHK:

[TporpammupoBanue

WNudopmaruka

CTpyKTYpBI ¥ MOJICIIN TAHHBIX

3HaHus (YMEHHUs, BIAJACHUS), TIOJIYYCHHBIC P M3YYCHUH JAQHHOW JUCHUILIMHBI OYIyT
HEOOXOMMBI [T U3YUSHHS TUCIUTUINH/TIPAKTUK:

ITporpammuoe obecneuenne Back-End B Web paspaborke

AJIMAHHCTPUPOBAHUE CEPBEPOB

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

3 KommneTeHuuu 00y4amomerocs, popMmupyemMbie B pe3yibTaTe 0CBOEHHUsI

AUCHUTIIMHBI (MOYJIsS) ¥ ILIAHUPYEMbIe Pe3yJbTaThl 00yYeHHs

B pesynbraTe OCBOGHHMS IUCHUIUIMHBI (MOAayns) «TexXxHONOrMM KOMMYTAluu W
mapmpyrusaimn HCIA Routing&Switching» obydarorumiicst 10mkeH 001a1aTh CIEAYIOIUMA
KOMITIETEHIUAMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

ITIK-5 CnocoOHOCTh K (bopMannsaum/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIITMCAHUIO
nporpaMMHOro KoJga ¢ HCIOJb30BAHUCM A3BIKOB MPOrpaMMHUpPOBaHUA, ONPCACICHUA U
MaHUITYJIUPOBAaHUA OAHHBIMU U O(I)OpMJ'IeHI/II-O nporpaMMHOTO KOJa B COOTBCTCTBHUU
YCTAaHOBJICHHBIMHA TD€6OBaHI/I$IMI/I

[IK-5.1 OreHnBaeT Ka4eCTBO MAaTEMATHIECKON MOJIENH TIPH (HOpMaTU3aIIH 3a/1a9u
MpeIMETHOM 001acTH

I1K-5.2 OneHnBaeT KavyecTBO pa3pa0OTaHHBIX AITOPUTMOB JJISl TOCIEAYIOIIETO
KOJIMPOBAHMUS

[1K-5.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB Uil IPOrpaMMHUPOBAHUA U
MAaHUIYJIMPOBaHUs  JAaHHBIMU B COOTBETCTBUM  YCTAHOBJICHHBIMU
TPeOOBAHUIMU

[1K-8 OO6mamaer cmOCOOHOCTHIO K HACTPOWKE W KOHTPOJIO pabOTHI CETEBBIX D3JIEMEHTOB
UH(POKOMMYHUKAIIMOHHONH CHUCTEMBbI, YIPaBICHHUIO O€30MacCHOCTBIO CETEBBIX YCTPOMCTB H
porpaMMHOTO 06ecnequm{, JUAarHoCTUKE OTKa30B H OIINOOK CETEBBLIX YCTpOfICTB u
IPOTPAaMMHOTO O0ECIIEYeHHUsl, KOHTPOJIO MPOM3BOJUTENLHOCTH CETeBOM HH(PACTPYKTYpHI
HH(i)OKOMMYHHKaHHOHHOﬁ CUCTEMBI, TMPOBCACHUIO PErIIaMCHTHBIX pa60T Ha CCTEBBIX
YCTPOMCTBaX W MPOrpaMMHOM O0ecre4eHHn HWH(POKOMMYHUKAIIMOHHOW CHUCTEMbI IS
obecnieyenns padoTel Web-npuiioxeHuit

[1K-8.1 OmnpenensieT Ka4eCTBO HACTPOIMKHU U KOHTPOJISt pabOThI CETEBBIX




AJIEMEHTOB MH()OKOMMYHHUKAITMOHHON CUCTEMBI

[1K-8.2 OneHnBaeT KauecTBO yIpaBjieHHs] 0€30MaCHOCTBIO CETEBBIX YCTPOMCTB U
MPOrPaMMHOTO OOECTICUeHUS, TUATHOCTHKU OTKA30B M OIIMOOK CETEBBIX
YCTPOMCTB

I1K-8.3 Ompenenser HEOOXOAWMMOCTH TMPOBEACHHUS PErVIAMEHTHBIX paboT Ha

CETEBBIX YCTPOUCTBAX u IPOrPaMMHOM obecrieueHun
nHGOKOMMYHHMKALIMOHHOM cucteMbl ¢ Web-bynthatgcjv




4. CTpyKTypa, 00b€M U colepkaHue TUCHUIINHBI (MOLYJI5)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuul 144 akaza. yacoB, B TOM

qHUCIIe:
— KOHTaKTHas padora — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,95 akas. yacos;

— camocTosTenpHas padota — 92,05 aka. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;

dopma aTTecTaluy - 3a4ET

AynutopHast ) =
o | wonrakTHas pabora E Z DopMma TeKyILEro
S Bu KOHTPOJISI
Pasnen/ Tema S (B akan. vacax) Ep A . P Kon
2 & © | camocrosTenpHOM | ycreBaeMOCTH U
JIACITATIINHEL 5 [ . | xoMIeTeHIMH
3 g 5 paboTbI MPOMEXYTOTHON
Tex. J;;‘g ng::r. 5 % aTTeCTALNH
1. OCHOBHBIE CBEIEHMS O CETIX
nepenadn JaHHbIX
1. ITouck
JIOTIOJTHUTEIIbHOM
opma 0
11 Kanpuposanue uHpOpM M
Ethernet 3a/IaHHOM TeME.
2. 1. ITpoBepka TIK-5.1, TIK-
Anpecaiiss B NPOTOKOJIE ;
IPle 1 P 4 /4 15 CamocrosrensHoe | nnanBuayansHbix | 5.2, [IK-5.3,
MpoToKon obMeHa M3yYeHHe yueOHOH 3aaHui TIK-8.1, TIK-
yl'E)paBHﬂlOHll/lMI/I U Hay4HO 2. Ycrusii onpoc | 8.2, ITK-8.3
JIUTEPATYPHI.
cooomenusmu (ICMP
i ( ) 3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.
5
1. ITouck
JIOTIOJTHUTEIILHOM
1.2 TIpoTokou MHpOpMALIHH 110
3aJIaHHOM TeMe.
oTpeseeHus azapeca A
(ARP) 2. 1. ITpoBepka TIK-5.1, TIK-
HpoToKomb: 4 /41 29 CamocrosrensHoe | naanBuayansHbix | 5.2, TIK-5.3,
T I;cho HORO VDOBHSL ! M3yYeHHE yI4eOHOU 3aJIaHN TIK-8.1, TIK-
Cp era Ifﬁ };E)e A U Hay4yHO 2. YCTHBIN omnpoc 8.2, I[IK-8.3
H;HHHE)( pel JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
Wroro no pazaeny 8 16/8U1 17,2
2. BsemeHne B CETEBYIO
OIIEPAIIMOHHYIO CHCTEMY




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

2.1 Hcnonb3oBanue 3aJaHHOM TeMe.
uHTepdeiica KoOMaHAHON 2. 1. ITpoBepka IIK-5.1, TIK-
crpoku (CLI) Huawei 4 R/ATT 21 CamocrositensHoe | nHauBuAyambHbix | 5.2, TIK-5.3,
PaGora ¢ (ailiooii u3ydeHue yueOHon 3aJaHul I1K-8.1, TIK-
CHUCTEMOH W YIpaBJICHUE 1 HaY4HO 2. Ycrubii onpoc | 8.2, TIK-8.3
Huawei JUTEPATYPEL
3. Pabora c
3IIEKTPOHHBIMH
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU

nHdopManuy 1o
2.2 Ynupasnenue obpazom 3aJJaHHOM TeMe.
OIEPALIMOHHON  CHUCTEMBI 2. 1. ITpoBepka IIK-5.1, TIK-
Huawei 5 10210 18.15 CamocrosrensHoe | unauBuayansHbix | 5.2, TIK-5.3,
PasBepThiBaHne cetn ¢ ™" |u3yuenue yueOHoi 3aJaHui [1K-8.1, IIK-
OJTHUM KOMMYTaTOpPOM ¥ HAYYHO 2. Ycrubiid onpoc | 8.2, TIK-8.3
Huawei JIUTEPATYPBL

3. Paborac

IIEKTPOHHBIMH

OnbIHoTEeKaMHU.
HWroro no pazneny 9 18/611 74,85
HWroro 3a cemectp 17 |[34/141 56,35 3au€T
Wroro no aucuurinze 17 |34/141 92,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. [louck KONOMHUTENBHOM HH(DOPMAITUH 1O 33IaHHON TEMeE.

2. CamocTosTelIbHOE 3YUeHHE Y4eOHOM U Hay4YHO JTUTEepaTyphl.

3. PaboTa ¢ 31eKTpOHHBIMU OUOJIMOTEKAMH.

1. TpaguuuoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeNbHOTO IpOLEcCa U IPEAINoJaralollyl0 MpsMYyH0 TPAHCIALMIO 3HAHUM OT
IIPENo1aBaTelis K aCIUpPaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  MOCIEIOBAaTEIbHOE H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JlaboparopHast paboTa — opranu3anus yueOHON paboThI C pealbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTBbHBIX OOBEKTOB.

2. Texnomoruu mpobIeMHOr0 OOyYeHHUS] — OpraHu3alus o0pa3oBaTEeNBLHOrO IMpolecca,
KOTOpasi MPEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYE€OHBIX MPOOJIEMHBIX
CUTYyalU# 11 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIbHOM JEATEIbHOCTH aCIUPAHTOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPoIecca, KOTopas
MIpEeANnoJaracT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMM), JIEKIHA-0ecea, JTEKIU-TUCKYCCHSL, JISKINA-KOH(PEePEHIINS.

4.  HMuadopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHble  TEXHOJIOTUU  —
opraHu3aiusi 00pa3oBaTeIbHOIO Mpollecca, OCHOBAHHAS HA MPUMEHEHUH MPOTPaMMHBIX Cpejl U
TEXHUYECKUX CPEICTB pabOTHI CO 3HAHUSIMU B PA3JTUYHBIX IPEIMETHBIX 00IaCTAX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecTAMH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Onudep, B.I'. OcHOBBHI ceTeil nepenaun MaHHBIX : ydeOHOe mocobue / B.I'. Omudep,
H.A. Omudep. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 219 c. — Tekcr : anekTpoHHbIi //
Jlansb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamenus: 15.03.2020). — Pexxum gocryma: 1uist aBTOPU3. IOJIb30BATEICH.

2. IlpockypsixkoB, A.B. Kommbroreprabie ceTd. OCHOBBI TOCTPOCHHUSI KOMITBIOTEPHBIX

cereil U TeneKOMMyHHKanui | ydeOHoe mocooue / A.B. IIpockypsikoB. — Pocros-Ha-/loHy :
0DV, 2018. — 201 c¢. — ISBN 978-5-9275-2792-2. — Texkct : anextponnsiii // Jlaup :
ANIEKTPOHHO-OMOmoreunass cucrtema. — URL: https://e.lanbook.com/book/125052 (nata

obpamienuns: 15.03.2020). — Pexxum g0cTyma: a1 aBTOPHU3. OJIB30BATENEH.

0) lonoJiHMTE IbHAA JIATEpaTypa:
1. MargeeB, M./I. Anmunauctpuposanue Windows 7. [Ipaktuueckoe pyKoBOACTBO U



CIIPaBOYHUK aaMHHUCTparopa : pykoBoiactBo / M.Jl. Marsees, P.I. Ilpoxau. — CaHkr-
[TerepOypr : Hayka u Texnumka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr
anektpoHHbli  // Jlanb : ANIEKTPOHHO-OMOMMoTewHass ~ cuctema. —  URL:
https://e.lanbook.com/book/39611 (mara oOpamenus: 15.03.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

2. Kyrysos, O. 1. MHbOKOMMYHUKAIMOHHBIE CHUCTEMBI U ceTtd . ydeonuk / O. W.
Kyry3os, T. M. Tarapuuxosa, B. B. Ilexanosckuii. — Cankt-IlerepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Tekcrt : snektpoHusbiii // JlaHp : 3JeKTpOHHO-OHMOIHMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/136177 (nara oopamenus: 15.03.2020). — Pesxxum
JOCTVIA: JUI aBTOPU3. II0JIb30BaTEIIEH.

B) MeToqu4ecKkne yKa3aHUs:

1. Tewnraiikua, E. A. Opra#uzanms ceTeBOro aaMuHHUCTpupoBaHUs. CeTeBbie
OTIEPALIMOHHBIE CUCTEMBI, CEPBEPBI, CIYKObI M MPOTOKOIbI. JlabopaTopHbie paboTHI | ydeOHOE
nocobue / E. A. Tenraiikun. — Cankt-IlerepOypr : Jlans, 2020. — 128 ¢. — ISBN 978-5-8114-
4734-3. — Texkct : anekrponnsiid // Jlanb : 3nekTpoHHO-OMONMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/136178 (mata obpamenus: 15.03.2020). — Pexxum goctyma: st
aBTOPU3. I10JIb30BATEIIECH.

2. Xopyxuukos, C.D. Anmunuctpuposanue cereit Windows : yue6Hoe mocobue / C.0.
Xopyxuukos, B.B. [Ipeiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012, — 61 c. — Tekcr :
snekrpounsi [/ Jlaub : ANIEKTPOHHO-OMOIMOTEYHAS cucrTema. — URL:
https://e.lanbook.com/book/40727 (nara oOpamenus: 15.03.2020). — Pexxum moctyma: s
aBTOPH3. TI0JIH30BATEIICH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 11O Ne norosopa Cpok aeicTBus TMLEH3UN
MS Windows 7
Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 \xs, 135 41 17.09.2007 GecepoumHo
Professional
MS Office Visio
Prof 2003 (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB0OOAHO pactpocTpansemoe [10 06eccpouHo
MS Windows
Server(amns J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3paHwme Kypca Cchuika

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPAaHEHHUS, TIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommbrorepubsie kiaccbl Llentpa wunopmamumonnsix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIC B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHaimeHHbIE COBPEMEHHBIMH IPOIPAMMHO-METOJMYECKUMU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKU U BBIYUCIUTEIHHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENLHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOIOM B
WMHTepHeT M € JOCTYNOM B OAIIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYI0 Cpeay
YHHUBEpPCUTETA.

4. Ayaatopuii 7Sl TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOIISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss s CaMOCTOATENBbHON paboThl  O0yYaromUXcs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOYEHHSI K ceTh «VIHTepHEeT» U Haluduem
JocTyna B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTENIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

6. Ilomemenust s XpaHeHHS W TNPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
ob6opynoBanus. LlenTp nH(pOpMaMOHHBIX TEXHOIOTHI — aya. 372.



npuiioxxkenue 1

«y‘le6HO'MeTOI[I/ILICCKOC obecreyeHrne CaMOCTOSITEIbHOM pa6OTI>I o6yqafonmxc;1»

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

JlabopaTopnasi paGora HacTpoiika cTaTH4eCKHX MAPIIPYTOB U MapUIPyTOB 110
YMOIYaHHIO

Hean o0yyenus

B pe3ynbraTe 3TOr0 pasnena Bbl JOJKHBI PELIMTh CIEAYIOIINE 3a0a4u:

[1 Hactpoiika cTaTH4eckoro MapuipyTa ¢ UCroyib30BaHiueM nHtTepdeiica u [P-agpeca B kauectse
CJIEAYIOIIEro epexoa.

[] ITpoBepka pabOTBI CTATUUECKOTO MapUIpyTa.

[] Peanmzariusi B3aUMOCBSI3H MEX/Y JIOKAIBHOM U BHEIIHEH CEThIO C HCIOJIb30BAHUEM
MapuipyTa o yMOJIYaHHUIO.

[1 Hactpoiika pe3epBHOIO CTATHYECKOT0 MaplIpyTa Ha MapIIPyTH3aTOPE.

Tomosorus

Puc. 4.1 Tononorus 1abopaTopHOii pabOTHI I CTATHYECKOTO MapIIpyTa ¥ MapiipyTa 1o
YMOJTYAaHUIO

Cuenapuii

Hpe,I[HOJ'IO)KI/IM, 4TO BBl ABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMIIAHHUH, KOTOpas UMCCT OANH
aIlMPIHI/ICTpaTI/IBHbeI AOMCH, U B IIpCaciax aIMUHUCTPATHUBHOI'O JOMCHA OBLIO OIpCaACIICHO
HECKOJIBKO ceTeﬁ, AJI1 KOTOPBIX B HACTOAIICEC BPECMS HE CYIICCTBYCT METOJa MAPIIPYTU3allUU.
[Tockonpky MaciITad ceTu Mall, BCEro HECKOJIbKO CeTeH, CTaTU4eCKUE MapIIPyThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BATHCS JJIA pCaIn3allui MEKCETCBOI'O B3aI/IMO,Z[eI\/'ICTBI/I$I.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3arpalrnBacTCA MapoJib, U €CJIIN HC YKA3aHO UHOC, HO)KaHyﬁCTa, I/ICHOJ’IBBYI\/'ITC mapoJib:
huawei

3amaun

Ilar 1 Beino/iHeHHe OCHOBHBIX HACTPOEK cuctembl u IP-agpecoB

Hactpoiite nmeHa ycrpoiicts u IP-anpeca st R1, R2 u R3.

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

[R1-GigabitEthernet0/0/0]ip address 10.0.13.1 24

[R1-GigabitEthernet0/0/0]quit

[R1]interface GigabitEthernet 0/0/1

[R1-GigabitEthernet0/0/1]ip address 10.0.12.1 24

[R1-GigabitEthernet0/0/1]quit

[R1]interface LoopBack O

[R1-LoopBackO]ip address 10.0.1.1 24

Bemonaure komany display current-configuration ans npoBepku HacTpOeK.
<R1x>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.1/24 up up

GigabitEthernet0/0/1 10.0.12.1/24 up up

GigabitEthernet0/0/2 unassigned up down

LoopBack0 10.0.1.1/24 up up(s)

...... output omitted......



<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R2

[R2]interface GigabitEthernet 0/0/1

[R2-GigabitEthernet0/0/1]ip address 10.0.12.2 24
[R2-GigabitEthernet0/0/1]quit

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]ip add 10.0.23.2 24
[R2-GigabitEthernet0/0/2]quit

[R2]interface LoopBackO

[R2-LoopBackO]ip address 10.0.2.2 24

<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 unassigned up down

GigabitEthernet0/0/1 10.0.12.2/24 up up

GigabitEthernet0/0/2 10.0.23.2/24 up up

LoopBack0 10.0.2.2/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R3

[R3]interface GigabitEthernet 0/0/0

[R3-GigabitEthernet0/0/0]ip address 10.0.13.3 24
[R3-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/2

[R3-GigabitEthernet0/0/2]ip address 10.0.23.3 24
[R3-GigabitEthernet0/0/2]quit

[R3]interface LoopBack 0

[R3-LoopBack0]ip address 10.0.3.3 24

<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.3/24 up up

GigabitEthernet0/0/1 unassigned up down

GigabitEthernet0/0/2 10.0.23.3/24 up up

LoopBack0 10.0.3.3/24 up up(s)

...... output omitted......

C noMoIIs0 KOMaH sl PiNG MPOBEphTE COEAMHEHHE C CeThIO € R1.
<R1>ping 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.12.2: bytes=56 Sequence=1 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttlI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 30/30/30 ms

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break



Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=6 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms
--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/6 ms

C momoIpI0 KOMaH/Ibl ping MPOBEPLTE COSAUHEHHE C CEThiO ¢ R2
<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 tt|=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 tt|=255 time=31 ms HUAWEI TECHNOLOGIES
Ctp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 tt|=255 time=41 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 31/35/41 ms

Ilar 2 [IpoBepka NoaAKJII0OYEHUSI

C nomol1p0 KOMaHIbl ping rpoBepsTe coeauHenne Mexay R2 u cersmu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

Ecin R2 xo4er yctaHOBUTH CBs3b ¢ cerMeHToM ceT 10.0.3.0, MapuipyT, npeqHa3HauYeHHbIN 1715
ATOr0 CErMEHTa CETH, JOJKEH ObITh HacTpoeH Ha R2, a MapuipyThl, IpeiHa3HAuYEHHBIE IS
uHTepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.



[Tpenpinymunii pe3yapTaT TecTa nokasplBaeT, 4To R2 He MoxkeT cBsa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.

Brimonaure komany display ip routing-table anst mpocmotpa Tabnuisl mapmpytusaimu R2.
Tabnmuma MapmpyTu3anuy He COICPKUT MapLIPyTOB JABYX CETEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

Ilar 3 KonpurypupoBanue ctaTH4ecKUX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT ais cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLIUM [IepeX0I0oM, ycTaHOBIEeHHbBIM Kak [P-anpec 10.0.23.3 nys R3, 3nHauenue
npenanoureHus 60 sBiIsieTcs 3HAUEHUEM 110 YMOJIUAHHUIO U HE JI0JIKHO OBITh YCTAHOBJIEHO.
[R2]ip route-static 10.0.13.0 24 10.0.23.3

[R2]ip route-static 10.0.3.0 24 10.0.23.3

IMpumeuanue: B komanse ip route-static sHauenue 24 ykaspIBaeT JUIMHY MAaCKH MOJICETH,
KOTOpasi TaKKe MOKET OBITh BbIpaXK€Ha C UCIOJb30BaHUEM JECSITUYHOrO opmara
255.255.255.0.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

Ilar 4 KonpurypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

Jannbie, kotropbiMu oOMeHuBarotes R2 u 10.0.13.3 u 10.0.3.3, nepeaarorcs 0 JIMHUU CBSI3H
Mexy R2 u R3. R2 ve moxer cBsizatbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexnay R2 u R3
HEHCIIPABEH.

B cootBeTcTBUM ¢ Tomosorueit R2 moxet oOMeHnBaThest faHHBIME ¢ R3 uepe3 R1 B ciyuae
c60s coequneHus mexxkay R2 u R3. [lnst BrodueHus 3TONW U30BITOYHOCTH MOYKHO HACTPOUTH
pPE3EepBHBIN CTaTUYECKNNA MapIpyT. Pe3epBHbIE cCTaTHYECKHE MApIIPYThl HE JEHCTBYIOT B
00bIuHBIX ciydasix. Ecnu cBsizb Mexay R2 u R3 He paboraet, pesepBHBIE CTaTHYECKHE
MapIIpyThl UCTIOIB3YIOTCS JIJIS TIEpeIauu JaHHBIX.



M3MeHnTE HACTPONKHU ISl pE3EPBHBIX CTATUYECKUX MAPIIPYTOB, YTOOBI MapUIPYyThI
HCITOJTH30BAMCH TOJIBKO B cIydae cO0si OCHOBHOT'O KaHaa. B 3ToM mpumepe npeanodreHme
PE3EpPBHOI0 CTATUYECKOT'0 MAPIIPYTa YCTAHOBIIEHO PaBHBIM 0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

[R2]ip route-static 10.0.13.0 255.255.255.0 10.0.12.1 preference 80

[R2]ip route-static 10.0.3.0 24 10.0.12.1 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES

Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

[TpocMoOTpUTE TEKYIIYIO KOH(MUTYPAILIUIO CTATUYECKOTO MapIIpyTa B TaOINIIE MAPIIPYTH3AIHH
R2.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Ta6n1z1ua MapaipyTu3aiuu COACPKUT ABa CTATUYCCKUX MApIIPYyTa, KOTOPLIC ObLIHN HAaCTPOCHLI
Ha 1rare 3. 3Hauenuem nodst Protocol siensercs Static, yka3siBaroniee Ha CTaTHYSCKUR
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPCANOUYTCHUC 110 YMOJIYaHHUIO.

[TpoBepbTe ceTeBOE COEAMHEHUE, YTOOBI YOeIUThCA, 4To MapupyT Mexay R2 u R3 cymecTsyer.
<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=>5 tt|=255 time=34 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 34/34/34 ms

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=41 ms




Reply from 10.0.3.3: bytes=56 Sequence=4 ttl=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=>5 ttl=255 time=41 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 41/41/41 ms

PGByHBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPyT pa60T aCT HOPMAJIbHO. KOMaHI[y
tracert Tak:xe MOXHO BBIIIOJIHUTD I IPOCMOTPA MapIIpyTa, 110 KOTOPOMY IEPEAAIOTCS
JaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

BoixoaHble JaHHbIE KOMaH bl IPOBEPAIOT, YTO R2 HanpsiMyto oTnpaiiseT AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPIIPYTOB.

Otxmrounte Mapmpyt K 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u naGmonaiite 3a
U3MeHeHusMHU B Tabmunax [P-mapmpyruzanum.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHI/ITe Ta6J’II/II_lbI MapaipyTu3ainuu € MMpeaAblAyIINMHU Ta6J’II/ILIaMI/I MapaipyToB 4O TOr'O, Kak
Gigabit Ethernet 0/0/2 6511 OTKITIOUEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBackO

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Crnenyrome nepexoas! ¥ NPEAIOYTEHHS IBYX MapIIPyTOB, KaK IIOKa3aHO B NPEAbIAYIIEH
Tabiuie MapupyTHu3anuu a1 R2, n3MeHUucCh.

ITpoBepspTe cBs3b Mexny R2 u angpecamu HazHauenus 10.0.13.3 1 10.0.3.3 na R2.
<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttlI=255 time=3 ms

Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=2 ms




Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=3 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

Cetb He OTKIIIOUAETCA, Koraa cBsizb Mexay R2 u R3 orknrouena.

Komanny tracert takye MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCAa JaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

PGSYJ'II)TaT BBITTOJTHCHHA KOMAaHAbBI TIOKA3bIBACT, YTO JaHHBIC, OTIIPABJICHHLIC R2, JOCTUT'ar0T R3
yepe3 cet 10.0.12.0 m 10.0.13.0, nonknroueHnHsie k R1.

lar 7 Ucnoab30BaHue MAPIIPYTOB M0 YMOJYAHHUIO VISl Peaju3aluM CeTeBOro
CoeANHCHUS.

Bxurounte unTepdeiic, KOTOpbIit ObLT OTKIIIOUEH Ha mm1are 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBepwTe noaxrouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MoeT OBITh IOCTUTHYT, IOTOMY UTO MapuIpyT, npeaHasHadeHHbli g 10.0.23.3, ne
HacTpoeH Ha R1.

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib



Routing Tables: Public

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1

10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0

10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ass peanuzanuu cereBoro
NOAKIIOYEHUs yepe3 cienyroumii nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

[Tocne 3aBepiieHus HACTPOITKK IpoBepbTe cBs3b Mexkay R1 u 10.0.23.3.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=3 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=5 tt|=255 time=2 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

MapuipyT o ymMoI4aHuIo rnepecbuiaet Tpaduk, npeaHasHadennbiil s 10.0.23.3, va
cnenyromuii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkitodeH k cetu 10.0.23.0.
Ilar 8 Kon¢purypupoBanue pe3epBHbIX MAPLIPYTOB M0 YMOJTYAHHIO.

B ciiyuae c60s coenunenns mexxay R1 n R3 MoxxHO ncnonb30BaTh pe3epBHBINA MapIIpyT 110
ymoirganuro s cBa3u ¢ 10.0.23.3 u 10.0.3.3 gepes cets 10.0.12.0.

OIIHaKO R1 HaIlpsaMYyrO HC MIOAKIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIA obecrneyeHus MapaipyrTa
MEePECHUIKH JIOJIKEH ObITh HACTPOEH PE3epPBHBII MapHIpyT (B 000MX HANPABICHUSX ).
[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.23.2 preference 80

Ilar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJIYAHHUIO.

[Tpocmotpute mapmipyTsl R1, koraa cBs3e mexxay R1 u R3 paboraer.

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0



10.0.1.1/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimrounte unrepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI AMHATAIIU cOO0sl KaHaIa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TEeKyIIHe
MapIIpyThl ¢ Mapipyramu 1o otkiaroueHus Gigabit Ethernet 0/0/0.
[R1]interface GigabitEthernet0/0/0
[R1-GigabitEthernet0/0/0]shutdown
[R1-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/0
[R3-GigabitEthernet0/0/0]shutdown
[R3-GigabitEthernet0/0/0]quit

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 11 Routes : 11

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 80 0 RD 10.0.12.2

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.1.255/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

B cootBercTBUM ¢ mpeabiaymiel Tabnuneit MapipyTusanuu 3Hadenue 80 B crondie Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT o ymoadanuio 0.0.0.0 aktuBHO
nepecbuiaeT Tpaduk K creayromemy nepexony 10.0.23.3.
[TpoBepbTe ceTeBoe moakitoueHne Ha R1.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttl=254 time=250 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttl=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=254 time=76 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received




0.00% packet loss

round-trip min/avg/max = 76/110/250 ms

<R1>tracert 10.0.23.3

traceroute to 10.0.23.3(10.0.23.2), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.2 30 ms 26 ms 26 ms

2 10.0.23.3 60 ms 53 ms 56 ms

[Takers! IP nocturator R3 (10.0.23.3) yepes cnenyromuit nepexon 10.0.12.2 u3z R2.



NpUIOKEHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ aTrecranum)

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
MHAMKATOpa [KOMIIETEHLIUN

[1K-9 Bnaneer HaBblkaMH BBOJA B SKCIUTyaTallMIO amlapaTHBIX, IPOrPAMMHO-ANIAPATHBIX U MPOTrPAMMHBIX
cpeactB MH(GOKOMMYHUKAIIMOHHOW WHQPACTPYKTYPHl COBMECTHO C NPEACTABUTENISIMH ITOCTABIIMKOB
o0opy/noBaHus, TOTOB K 0OCHyKHMBaHUE MepUPepUuiHOro o0OpyIOBaHUS U OpraHU3alMU WHBEHTapU3alUU
TEXHUUYECKUX CPEJICTB

Kon Cooeporcanue Teopemuueckue 6onpocsi, mecmsl, NPakmuyecKue 3a0anus, 3a0auu
UHOUKAMOpa U3 npoeccuoHanbHoOU 0061ACmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuaisl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-9.1 OrieHuBaer Ka4eCcTBO
BBOMA B SKCIUTYATAUHIO | [Toneyeny, meopemuueckux 60npocoe
anmaparHbIX,

IPOrPaMMHO-aIITapaTHBIX
U MPOTPAMMHBIX CPEICTB
MH(}OKOMMYHUKAIIMOHHOM

[IpoTokoa cBs3yIOIIETO AEpeEBA
Mapupyruzanus B IP-cetsx

UHPPACTPYKTYPHI
[1K-9.2 OnenuBaet KauecTBoO | [Ipakmuueckue 3a0anus
00CITyKUBAHHS 1. B ciyuae, eciau kopHEBOI MOCT (KOMMYTAaTOp) BPEMEHHO
nepuQepuitHoro BBIXOJUT U3 cTposi B ceTl STP, cneayromuii paboTocrnocOHbIH
obopynoBaHus U | KOMMYTaTOpP CTAHET KOPHEBBIM MOCTOM. UTO IPOU3OMAET, KOTAa
OpraHu3anuio HEUCTIPAaBHBI KOPHEBOM MOCT CHOBA CTAHET aKTHUBHBIM B CETH?
HHBCHTapH3aluu 2. B 4em pazH#uIia MeX1y CTOMMOCTBIO TYTH U CTOUMOCTBIO
TEXHUYECCKHUX CPCIACTB KOPHEBOTO HYTI/I()
3. KaxoB mopsiiok npuHATHS pelieHui 0 BBIOOpe MapiipyTa?
4. UYro npencTasiseT co0oii mpuopuret?

[TK-10 O6namaeT crmocoOOHOCTHIO K HACTPOMKE W KOHTPOJIIO pa0OThI CETEBBIX AJIECMEHTOB
MH(OKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABJICHNIO O€30MMaCHOCTHIO CETEBBIX YCTPOICTB U MPOrPaMMHOIO
o0ecrneveHus, TMarHoCTUKE OTKA30B U OIHNOOK CETEBBIX YCTPOMCTB U MPOTrPaMMHOT0 00eCIIedeH s,
KOHTPOJTIO TPOU3BOUTENLHOCTH CETEBON MHPPACTPYKTYPHI HHHOKOMMYHUKAIIMOHHOW CHCTEMBI,
MIPOBEJICHUIO PETTIAMEHTHBIX Pa0OT Ha CETEBBIX YCTPOMCTBAX U MPOTPAMMHOM O0ECTICUeHU U
WH()OKOMMYHUKAIIMOHHON CHCTEMBI

Kon Cooeporcanue Teopemuueckue 6onpocsl, mecmsi, NPaKkmuyeckue 3a0anus, 3a0aiu
UHOUKAmMopa U3 npogeccuoHanvbHol 0baacmu, KOMIIEKCHblEe 3A0aHUS, 8 MOM
yucie 3a0anusl Ha Kypcosble NpoeKkmol (Pabomol) uiu uHsle
Mamepuansl, OYyeHU8aruUe UHOUKAMOP O0CIMUINCEHUSL
KOMnemeHyuu

I1K-10.1 Ornpenenser KauecTBO Ilepeuenv meopemuyeckux 6onpocos




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpEICTBA
WH/IMKATOpa [KOMIIETCHIINH

HaCTPOMKHU U KOHTPOJIS Craruueckue MapuipyTsl nepenayu no IP-cetu

paboThI CETEBBIX MapiuipyTtuzanus ¢ y4eTOM COCTOSIHUA KaHajla ¢ TIOMOIIBIO
3JICMEHTOB
MH(POKOMMYHUKAITUOHHON
CHCTEMBI

npotokosia OSPF
Ipakxmuueckue 3adanus

1. UYro ciemyer U3MEHHUTh, YTOOBI CTATUYECKUN MapIIPYT CTal
IUTABAIOLIUM CTaTUYECKUM MapuIpyTom?

2. Kakoii ceTeBoii afpec NOKEH ObITh ONPEIeeH, YTOObI
CTaTUYECKUN MapIIPYT 110 YMOJYAaHUIO ObUI YKa3aH B TaOnuLe
MapupyTuzauun’?

3. JUJ1s 4ero MCIoiib3yeTcs HHTEpBaJl MEPTBOW 30HBI B
3arojoBke OSPF?

4. UYro Takoe ajpec MHOT0aIpecHON nepeaayu B
IIMPOKOBEIIATEIBHON CETH, KOTOPBIA HCIOIB3YeTCs BBIJCICHHBIM
MapuipytuszaropoM (DR) u pe3epBHBIM BbIIETICHHBIM
Mapupytuzaropom (BDR) mist npociymmBanus nadopmarmu 06
OOHOBJICHMH COCTOSIHUS KaHaja?

I1K-10.2 OreHuBaeT KauecTBO llepeuenv meopemuyeckux 6onpocos
yHpaBJICHUA [Tpunnumns! pabotsl nmpotokona DHCP

0€30IIaCHOCTHIO CETEBBIX ATperupoBaHue KaHATIOB

CTPOMCTB U
yerp Ilpakmuueckue 3a0anus

MIPOrPaMMHOTO
oBeCIIeueHs, i ) Kakwue |IP-agpeca oObIYHO HCKITIOUYAIOTCS U3 aAPECHOTO
JAATrHOCTUKH OTKA30B U yras .
OLTHGOK CETEBBIX 6. Kakoi CPOK apeH bl IP-angpeca o ymonuaHuo?
yCTpolcTR 7. Uro MPOM3OHIET, ECIH aAMUHACTPATOP TONbITACTCA
no6asuth naTepdeiicer Gigabit Ethernet u Fast Ethernet B oqun u
TOT ke uHTepdeiic Eth-trunk?
8. Kakoii pexxum arperupoBaHusi HEOOXOAUMO HCIIOIb30BATh
JUTSL CO3/TAHUST PE3EPBHBIX KaHAIOB?
I1K-10.3 Omnpenensier Ilepeuens meopemuueckux 60npocos
HEOOXOAUMOCTh [punnuns: pabotsl VLAN
MIPOBEICHUS

Mapupyruzanus VLAN
periaMeHTHbIX paboT Ha

o Ipakmuyeckue 3a0anus
CETEBBIX YCTPOMCTBAX U

9. Ecnu tpankoBblii kanan umeet PVID 5, u ucnons3yercs

IPOrpaMMHOM

og o cg CUCHIM komana port trunk allow-pass vlan 2 3, To kakoit Tpadhux VLAN
o 9

HEOKOMMYHUKAIHOHHOM Oyner NepesIaBaThCs 110 IAHHOMY KaHauty’

CHCTEMEL 10.  Kakwue aeicTBust OyayT NPEANPUHSITHI TOPTOM JOCTYIIA C

PVID 2 npu nonydyeHun HETETUPOBAHHOTO Kajipa?

11. s gero ucnonb3yercs komanaa dotlqg termination vid
<vlan-id>?

12. Kaxk ckoHuryprpoBath Ha KOMMYTaTOpPE IEpPeaTPECAIHIO
tpaduka VLAN Ha co3naHHble cyOnHTEpdeich?







