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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)

HenssMu ocBoeHUsT AUCHUIUIMHBI (Moayns) «PacmpeneneHHble CHUCTEMBI» SIBISETCS
03HAKOMJICHHE CTY/ICHTOB C PAaCIIMPEHHBIMU NOHATUAMHU U TEXHOJIOTHSIMH Pa0OTHI COBPEMEHHBIX
BBIUMCIIUTEIHFHBIX MAIIWH, KOMIUJICKCOB, CeTEH XpaHEHHs M MepeAadd AaHHbBIX, (hOpMHpOBaHUE
IpeJCTaBICHU O 3aJadyax M MEeToJax aJIMUHUCTPUPOBAHMS OOOPYIOBAaHHS, HCIIOJIb30BAHUS
3HAHUU JJIs1 pelIeHUs MPUKIIAIHBIX 33]1a4.

JI1st TOCTHKEHMSI eI B XO/J1€ MPENoAaBaHus AUCIUIUIMHBI PEIIAIOTCS 3a/1a4u:

— nnoHuManue apxutekrypsl IIK u cepepos;

— HaCTpoiKa ceTel nepeayu JaHHbIX;

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HNucuunnuna PacnpenenenHble cUCTeMbl BXOAMT B 4YacTh Y4eOHOro IjiaHa
dbopMHUpyeMYIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHUH 00pa30BaTeIbHON MPOrPAMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3yIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

[IporpammupoBanue

HNudopmartuka

CTpyKTypbl U MOJIENIN TAHHBIX

AJIMUHUCTPUPOBAHUE CETEM MEPEIadn JaHHBIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

Opranmzanus O9BM

OBM u nepudepuiinbie ycTponcTBa

AJIMAHHCTPUPOBAHUE CEPBEPOB

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate oCBOEHMS JUCHMIUIMHBI (Moayis) «PacmpeneneHHble CHCTEMbI»
oOydJaronuiics J0mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-3 CmocoOHOCTh aHAM3UPOBAThL TPEOOBAaHUS K MPOTrpaMMHOMY oOecredeHHo W 0Oazam
JMAHHBIX, Pa3pabOTKU TEXHUYECKHX chenudukaniii Ha MporpaMMHbIE KOMIIOHEHTBI U HUX
B3aUMOJIeHCTBHUE, PoeKTHPoBaTh Web-nprioxenus u 6a3bl JaHHBIX

[1K-3.1 AHanu3upyer — pe3ynabTaThl  [03a0WIUTH-HccnenoBanus it \Web-
IPUIIOKEHUS

[TK-9 OO6namaer CroOCOOHOCTHIO K BBIMOJHEHUIO MOHHMTOPWUHTA COOBITHH, BO3HUKAIOUIMX B
mporecce paboThl HWHPOKOMMYHHMKAITMOHHON CHCTEMBI, W MPOTOKOJUPOBAHUS COOBITHH,
BO3HHUKAIOIIUX B Tpolecce paboThl MHPOKOMMYHHKAIIMOHHOW CHCTEMBI Ui OOCCICUCHHS
pabotsl Web-tipritoxkeHuii

[1K-9.1 OneHuBaeT pe3ysibTaThl MOHUTOPUHTA COOBITHIM, BOSHUKAIOLIUX B ITPOLIECCE
paboThl THPOKOMMYHHUKAIITMOHHON CHCTEMBbI
[1K-9.2 OneHrBaeT KauyecTBO MPOTOKOJUPOBAHHUS COOBITUH, BO3HUKAIOUIMX B

nporecce padoThl MHHOKOMMYHUKAIITMOHHOW CHUCTEMBI Il O0OecreueHus
pabotel Web-npunosxennii




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

qHUCIIe:
— KOHTaKTHas pabora — 69,8 akas. yacos:
— ayauTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 1,8 akaj. 4acos;

— caMmocTosTeIbHas padoTa — 74,2 akaj. 4acos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

dopma aTTecTaluy - 3a4ET

AynutopHast ) s
o | xomraxTHan pabota E E Dopma TeKyLero
Pasnen/ Tema % (B axaz. acax) E [ Bux . KOHTPOJIA Kox
R —— : g O | caMOCTOATENLHOM |  YCNEBACMOCTHH | /o o ot
3 2 g paboTbI IPOMEKYTOUHOMN
Tex. mab. | mpakT. z g aTTeCTaluH
3aH. 3aH. QO &
1. Kommyranus B
pacnpeieIeHHbIX CHCTeMax
1. ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/IaHHOM TeMe.
11 [Iporoxon 2. 1. IIpoBepxka
CBS3YIOIIETO JepeBa 8 /4 9 CamocrosrensHoe | unauBuayansueix | TIK-3.1, [TIK-
TIpuHIUITBL paboThI U3ydeHHe y4eOHOM 3aJaHuil 9.1, I1IK-9.2
npotokosna DHCP U HAy4HO 2. YCTHBIU orpoc
JUTEPATYPBI.
3. Pabota c
SNIEKTPOHHBIMHU
OubIMoTEeKaAMH.
4
1. ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/IaHHOM TeMe.
1.2 ArperupoBanue 2. 1. TIpoBepka
KaHaJIoB 8 9/41 10 CamocrosrensHoe | unauBuayansueix | T1K-3.1, TTIK-
TIpunmmIB paboThI u3ydeHue y4eOHOH 3aJaHui 9.1, TIK-9.2
VLAN U Hay4yHO 2. YcTHBIH onpoc
JIUTEPATYPBI.
3. Pabota c
JNIEKTPOHHBIMHU
OuOIIMOTEKAMH.
Wroro no pazneny 16 | 17/81 19
2. Mapuipyruszanus B
pacrpeeNeHHbIX CHCTeMax




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

3aJaHHON TEME.

2.1 Mapmpyruzamus B IP- 2. 1. ITpoBepka
ceTsax 8 R/A1 12 CamocrosrensHoe | uaauBuayansueix | T1K-3.1, TTIK-
CraTuyeckue MapuIpyThbl u3ydeHue y4eOHOH 3aJaHui 9.1, TIK-9.2
nepenaun no IP-cetn 1 HAYYHO 2. YCTHBIN ompoc
JIUTEPATYPBI.
3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJJaHHOU TeMe.
2.2 Mapmpytuzanus ¢
2. 1. IIpoBepka
qu;gxocoggm}glﬂozzggiz 10 901 75 CamocrosrensHoe | uaauBuayanbueix | T1K-3.1, TIK-
OSPF m P "™ |uzyuenue yueOHoU 3aJaHUI 9.1, I1K-9.2
1 HAYYHO 2. YCTHBIN ompoc
Mapmpyruzanust VLAN J.——
3. Paborac
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHU.
HWroro no pazneny 18 | 17/61 55,2
HWroro 3a cemectp 34 (34/141 38,5 3auéT
HToro no gucLuIninHe 34 |34/141 74,2 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. [louck KONOMHUTENBHOM HH(POPMAITUH 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
IIPEnoiaBaTelis K aCIupaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

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

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

2. Texnomoruu mpobIeMHOr0 OOyYeHHUS] — OpraHu3alus o0pa3oBaTEeNBLHOrO IMpolecca,
KOTOpasi PEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE yUYEOHBIX MPOOJIEMHBIX
CUTYyalU# 11 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIbHOM JEATEIbHOCTH aCIUPAHTOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPoIecca, KOTopas
MpEeANnoJaracT 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:

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 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 CPECTB pabOThI CO 3HAHUSIMU B PA3TUYHBIX 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. Kommbrorepabie 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 g0cTyIma: /s aBTOPHU3. IOJIB30BATENEH.

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 ceth . 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). — Pesxum
JOCTVIA: JUI aBTOPU3. II0JIb30BaTEIIEH.

B) MeToqu4ecKkne yKa3aHUs:

1. Tewnraiikua, E. A. Opra#uzanms ceTeBOro aaMuHHUCTpupoBaHUs. CeTeBbie
OTIEPALIMOHHBIE CUCTEMBI, CEPBEPBI, CIYKObI U MPOTOKOIbI. JlabopaTopHbie paboOTHI | 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: ist
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 cucrema. — 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 JTMLEH3UN
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 TUCIUIITIHHBI (MOTYJIs1)

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



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

2. Kommbrorepubsie kimaccbl Llentpa wunopmamumonnsix texnonoruii ®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. Ayautopuii 7Sl TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIETO0 KOHTPOJIISI
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
JocTynla B 3JIEKTPOHHYI0 HH(QOPMAIIMOHHO-00pa30BaTENIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

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



npuiioxxkenue 1
«Y4eOHO-MeTOAnYECKOEe 00eCIIeYeHNE CaMOCTOSITEIbHON pabOThl 00yJarOIUXCS»

PACIIPE/IEJIEHHBIE CHCTEMbI
JlaGoparopHas padora Hacrpoiika craTu4ecKuX MapmpyToB 1 MAPIIPYTOB 110
YMOJIYAHUIO
e 00y4yeHnus
B pesynbrare 31010 paszaena Bl JOHKHBI PELIMTh CIEAYIOLIME 3a1a4u:
[ HacTpoiika cTaTiueckoro MapuipyTa ¢ ucnoljib3oBanueM untepgeiica u IP-agpeca B kauecte
CJIEYIOILETrO MEPEX0/a.
[] IIpoBepka pabOTHI CTATUUECKOTO MapUIpyTa.
] Peasin3anusi B3auMOCBSI3U MEXKTY JIOKAIHHOM U BHEIIIHEHW CEThIO C UCII0JIb30BAHUEM
MapIIpyTa o yMOJT4aHHUIO.
] HacTpoiika pe3epBHOIO CTaTHUECKOT0 MaplLIpyTa Ha MapIIpyTU3aTope.

Tomnosorust

Puc. 4.1 Tononorus naGopaTopHOi pabOTHI AJs CTATHUECKOTO MapuIpyTa U MapuipyTa 1o
YMOJTYaHHUIO

Cuenapuii

HpeIlHOJIO)KI/IM, 4TO BBl ABJIACTCCH CETCBBIM AAMHUHUCTPATOPOM KOMIIAHHUH, KOTOpasd UMCECT OANH
aIlMPIHI/ICTpaTI/IBHbeI AOMCH, U B ITpeaciiax aIMUHHUCTPATHUBHOT'O JOMCHA OBLIO OmpeacICHO
HECKOJIBKO CCTeﬁ, AJIs1 KOTOPBIX B HACTOAICEC BPEMS HE CYIICCTBYCT METOJda MAPIIPYTU3allUU.
[Tockonpky MaciITad ceTu Mall, BCEro HECKOJIBKO CETEH, CTaTUUEeCKUE MapIIPYThl U MapLIPYThI
10 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BATHCs IS pCaIN3allui MCKCETCBOT'O BSaHMOHeﬁCTBI/I}I.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3aIpalrnBacTCsA MapoJib, U €CJIIN HC YKA3aHO UHOC, HO)I(aJ'ny/'ICTa, I/ICHOJ’IBBYI\/'ITC mapoJib:
huawei

3anaum

Ilar 1 Beino/jiHeHHe OCHOBHBIX HACTPoOeK cuctembl u IP-agpecos

Hacrpoiite nmena 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

Bemonnure komany display current-configuration ans npoBepku HacTpoOeK.
<R1>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-LoopBackQ]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 IIOMOIIIBIO KOMAaH/bI plng MMPOBEPHTC COCAUHCHHUEC C CCTHIO C 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 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttlI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=>5 ttl=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 tt|=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 moMoIIp10 KOMaH bl ping MPOBEPHTE COCTUHEHHE 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 ttI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=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 NOAKJIIOYEHUS

C momoIpo0 KOMaH/Ibl ping MpoBepbTe coeauHerne Mexay R2 u cetsimu 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

Ecnu R2 xoder yctaHOBUTH cBsA3b ¢ cermeHToM cetr 10.0.3.0, mapmpyT, npeHa3HaYeHHbIN U1
9TOI'0 CErMEHTA CCTU, JOJIDKCH OBITH HAaCTPOCH Ha R2, a MapHmIpyThbl, HPCAHA3ZHAYCHHBIC IJIA
unTepdeiica R2, nomxHb! 66T HacTpoeHHI Ha R3.

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



Beimonaute komanay display ip routing-table mist mpocmoTpa Tabiuibl Mapupytuzamnuu R2.
Tabnuira MappyTU3ay He COAEPIKUT MAPIIPYTOB ABYX 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 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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 InLoopBackO0

lar 3 KonpurypupoBanue ctaTH4ecKuX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT ais cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLUM [IepeX0IoM, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nis R3, 3nHauenue
npeanouteHus 60 sBIsICTCS 3HaYCHUEM 10 YMOJIYAHUIO U HE JOJHKHO 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

[Tpumeuanue: B komanse ip route-static sHauenue 24 ykas3pIBaeT JUIMHY MAacKH MOJICETH,
KOTOpasi TAKKE MOXKET OBITh BBIPAXKEHA C UCTIOIb30BaHUEM JECATUIHOTO 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 Kon¢purypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

Jannsbie, kotropbiMu oOMeHuBatotes R2 n 10.0.13.3 u 10.0.3.3, nepeaarorcst 0 JIMHUU CBSI3H
Mexy R2 u R3. R2 ve moxer cBsizatbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexay R2 u R3
HEHCIIPABEH.

B cootBeTcTBUU ¢ Tononorueit R2 moxker oOMmennBaThest qaHHBIME ¢ R3 gepes R1 B ciydae
c60s coenuneHus Mmexxay R2 u R3. [lnst BKroueHus 3TOH U30BITOYHOCTH MOYKHO HACTPOUTH
pPE3EepBHBIN CTaTUYECKNNA MapHIpyT. Pe3epBHbBIE cCTaTHYECKHE MApIIPYThl HE JEHCTBYIOT B
00bIuHBIX ciydasix. Ecnmu cBsizb Mexay R2 u R3 He paboraet, pe3epBHBIE CTaTHYECKHE
MapIIpyThl UCTIOIB3YIOTCS JIJIS TIEpeIauu JaHHBIX.

M3MeHnTe HACTPOMKU TSl pe3epPBHBIX CTATHUECKUX MAPIIPYTOB, YTOOBI MapIIPYTHI
HCIIOJIb30BAIMCH TOJIBKO B CiIydae c00si OCHOBHOIO KaHaja. B aTom nmpumepe npennoureHue

PE3EPBHOrO CTATUYECKOI'0 MapIIpPyTa YCTAaHOBJIEHO 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 cTaTH4YeCKMX MapIPYTOB.

[TpocMOTpuUTE TEKYIIYIO KOH(UTYPALIUIO CTATHYECKOTO 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
Tabnuia MapImpyTH3aiK COJEPHKUT JIBa CTATHUECKUX MapIIpyTa, KOTOpPbIe ObUTH HACTPOCHBI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siaroniee Ha CTaTHYSCKUN
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPCANOUYTCHUC 110 YMOJIYaHHUIO.

[TpoBepbTe ceTeBOE COeAMHEHUE, YTOOBI YOeIUThCs, uTo MapuIpyT Mexxay R2 u R3 cymectByer.
<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 ttl=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 ttl=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

PCByJ'IBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPYT pa60T aCT HOPMAJIbHO. KOMaHI[y
tracert Tak:xe MOXHO BBIIIOJIHUTD I IIPOCMOTPA 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 IPOBEPSIOT, 4TO R2 HanpsMyto oTnpasiseT AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPILIPYTOB.

Otxmrounte Mapmpyt K 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u nabGmonaiite 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_[bI MapaipyTu3ainuu € MMpeaAblAyIINMHN Ta6JII/ILIaMI/I MapaipyToB 4O TOr'O, Kak
Gigabit Ethernet 0/0/2 ObLT OTKITIOYCH.

<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

Crnenyromme nepexoasl ¥ NPEAIOYTEHHS IBYX MaplIPyTOB, KaK IIOKa3aHO B NPEAbIAYIIEH
Tabiuie MapupyTHu3anuu a1 R2, n3MeHUuCh.

ITposepswTe cBs13b Mexny R2 n agpecamu Haznauenus 10.0.13.3 u 10.0.3.3 Ha 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 tt|=255 time=2 ms

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

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

Reply from 10.0.3.3: bytes=56 Sequence=5 ttl=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, KOoraa cBsi3b Mexay R2 u R3 orkntouena.

Komanny tracert takye MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCa JaHHbBIC.

<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 KOMAaHAbI ITIOKA3bIBACT, YTO JAaHHBIC, OTIIPABJICHHBLIC R2, JOCTUTaK0OT R3
yepe3 cet 10.0.12.0 u 10.0.13.0, nonknroueHHsie k R1.

lar 7 Ucnoab30BaHue MAPIIPYTOB M0 YMOJYAHHUIO VISl Peaju3aluM CeTeBOro
CoOeANHCHUS.

Bxurounrte unTepdeiic, KOTopbiit ObLT OTKIIIOUEH Ha mmare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TposepnTe 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 MoxeT OBITh TOCTUTHYT, HOTOMY YTO MapuIpyT, npeanazHadeHHsli aus 10.0.23.3, ve
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 0 0 D 10.0.1.1 LoopBack0

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 InLoopBackO0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET OBbITh HacTpoeH Ha R1 aiis 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

ITocne 3aBepiieHnss HACTPOKKHU NpoBepbTe CBA3b MexaAy 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 1o yMoI4aHuIo nepecbuiaet Tpaduk, npeanasHadeHnbli s 10.0.23.3, va
cnenyromuii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkirodeH k cetu 10.0.23.0.
Ilar 8 Kon¢purypupoBanue pe3epBHbIX MAPLWIPYTOB M0 YMOJTYAHHIO.

B ciiyuae c60s coenunenus mexxay R1 u R3 MokHO nCHoIb30BaTh pe3epBHBIN MapLIpyT 10
ymomdanuto uist cBsizu ¢ 10.0.23.3 u 10.0.3.3 uepes cers 10.0.12.0.

OJ_'[HaKO R1 HaIpsAMYHO HC IIOAKIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIsA obecrneyeHus MapHaipyTa
NEPECHUIKH JTOJIKEH ObITh HACTPOEH PE3epPBHBIN MapIIpyT (B 000MX HANpPaBIEHUSX).
[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 LoopBack0

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 otkimounte uarepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI IMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKylIme
MapIIpyThl ¢ MapIIpytamu 10 otkmoucHus 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 0 0 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 ¢ npeapayIei Tabuueil Mapmpyruzannu 3Hadenue 80 B cronbue Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapuipyT o ymondanuio 0.0.0.0 akTuBHO
nepecsuIaeT Tpapuk K creayromemMy nepexony 10.0.23.3.
IIpoBepbTe ceTeBoe noakiaoueHne 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
[Takets! IP nocturator R3 (10.0.23.3) yepes cnenyromuii nepexon 10.0.12.2 u3z R2.



NpUIOKEHUE 2

«OHCHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMe}I(YTOQHOﬁ aTTcCTanun»

PACHPEJIEJIEHHBIE CUCTEMBbI

Kon
WHIUKATOpa

NHIuKaTop AOCTHXKEHUS
KOMIIETCHIINU

O1eHOUYHBIE CpEsICTBA

I1K-3 CrtocoOHOCT aHAIM3UPOBATh TPEOOBAHMS K TPOrpaMMHOMY 00€CIIeUeHUIO U 6a3aM JTIaHHBIX,

pa3pa60TKH TCXHUYCCKUX CHGHI/I(bI/IKaI_II/Iﬁ Ha IporpaMMHBIE KOMIIOHEHTEI U UX BSaHMOHeﬁCTBﬂe,

npoekTrpoBath Web-npunoskenus u 6a3bl JaHHBIX

Kon Cooeporcanue Teopemuueckue 6onpocwl, mecmol, NPAKMuyecKue 3a0anus, 3a0auu
UHOUKAMOpA U3 npoeccuoHanbHo 001aCmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0aHusl Ha Kypcosble NpoeKmol (pabomul) uiu uHble
Mamepuaisl, OYyeHU8arouue UHOUKAMOP O0CUNCEHUSL
KOMnemeHyuu
[K-3.1 AHanuzupyer pe3ynbraTsl | [lepeuens meopemuueckux 60npocos

0320 ITUTH-
uccnenosanug 1 Web-
MIPHIIOKCHUS

[IpoTokou cBsA3yroIIEero aepesa

Mapupyruzanus B IP-cetsx

Ipaxmuueckue 3a0anus

1. B cnydae, ecu kopHEBOIT MOCT (KOMMYTATOp) BPEMEHHO
BBIXOHT U3 cTpos B ceTu STP, cnenyromuii paboTocrnocOHbIi
KOMMYTAaTOp CTaHET KOPHEBBIM MOCTOM. UTO IpOU30iiIeT, Koraa
HEHCIPAaBHBIN KOPHEBON MOCT CHOBA CTaHET aKTUBHBIM B CETH?

2. B yem paszHHIIa MEXTy CTOUMOCTBIO ITYTH U CTOMMOCTBIO
KOPHEBOTO MyTH?

3. KaxoB mopsiiok npuHATHS pelieHui 0 BBIOOpe MapiipyTa?

4. UYro npencTasiseT co0oii mpuoputer?

ITK-9 O6magaeT ciocOOHOCTHIO K BBITTOJTHEHUIO MOHUTOPUHTA COOBITHH, BOZHUKAIOIINX B TIPOIIECCE pabOThHI

MH(OKOMMYHUKAIIMOHHON CUCTEMBI, M TPOTOKOJIUPOBAHUS COOBITUH, BOZHUKAIOIIUX B IPOIEcce pabOThI

UH()OKOMMYHHUKAIIMOHHON CUCTEMBI 15t o0ecrieueHus paboTel Web-npunoxenuit

Kon Cooeporcanue Teopemuueckue 6onpocsl, mecmol, NPAKMuU4ecKue 3a0anus, 3a0a4u
UHOUKAmMopa u3 npogpeccuoHanvbHol 0bracmu, KOMNIEKCHbIE 3A0aHUS, 8 MOM
yycne 3a0anus Ha Kypcosvle npoekmol (pabomaul) uiu uHvle
Mamepuansl, OyeHusaouue UHOUKaAmMop 00CMUNCEHUS.
KOMnemeHyuu
IIK-9.1 OuenuBaet pe3ynbTarsl | [lepeuens meopemuueckux 60npocos

MOHUTOPHUHTA COOBITHA,
BO3HUKAIOIINX B
nporiecce paboThl
MH()OKOMMYHUKAITMOHHOM
CHUCTEMBI

Cratuyeckue MapuipyThl nepegauu no IP-cetu
MapuipyTu3zaius ¢ y4eTOM COCTOSTHUS KaHala ¢ TIOMOIIbIO
npotokona OSPF

IIpaxkmuueckue 3a0anusi

1. Uro crieyer M3MEHUTh, YTOObI CTATUYECKHUI MapIIpyT cTall
MJIABAIOIIUM CTATUUYECKUM MapipyToM?

2. Kaxoii ceTeBoit aapec 10KeH OBITh ONPEIeIIeH, YTOOBI




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

CTaTUYECKUN MapHIPYT 110 YMOJTYAHUIO ObLIT yKa3aH B TaOJIHIIe
MapupyTuzauun’?

3. J1J1s1 9ero MCIoib3yeTcsi MHTEPBAJI MEPTBOM 30HBI B
3arojoBke OSPF?

4. Yro Takoe ajgpec MHOT0AIPECHOM Niepeauu B
IIMPOKOBEIIATEIILHON CETH, KOTOPBIM NCIOIb3YETCsl BBIACICHHBIM
MapmipyTtuzaropom (DR) u pe3epBHBIM BBIJICTICHHBIM
Mmapuipytuszaropom (BDR) nist npociymmBanus nadopmarmu 06
OOHOBJICHHU COCTOSIHUS KaHasa?

[1K-9.2

OueHuBaeT KauecTBO
MPOTOKOJIUPOBAHUS
COOBITHH, BO3SHUKAIOIINX
B IpoILIecCce pabOThI
MH(POKOMMYHUKAITUOHHON
CHCTEMBI JISI
obecriedeHust paboThI
Web-npunosxeHuii

Ilepeuenv meopemuueckux ONPocos
[Ipunnume! padoTer npotokoja DHCP
ArperupoBaHue KaHAIOB
Ipakmuyeckue 3a0anus

5. Kaxkue IP-agpeca 00bIYHO HCKITIOUYAIOTCS U3 aAPECHOTO
myna?

6. Kaxkoii cpok apenas! IP-agpeca mo ymonuanuio?

1. Yto npou30MIET, ECIM AAMUHUCTPATOP MOMBITACTCS

nobasuth uHTepdeiice Gigabit Ethernet u Fast Ethernet B oguu u
TOT ke uHTepdeiic Eth-trunk?

8. Kakoii pexuM arperupoBanusi HEOOX0IUMO HCIOIb30BaTh
JUTSL CO3IAHUST PE3EPBHBIX KaHAIOB?




