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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.

His qocTmk
— [IOHUMAaHU

€HUS LIEJIM B XOJI€ IPENOIaBaHus IUCLHUIUIMHBI PEIIA0TCA 3a0a4u:
e apxutektypsl [IK u cepsepos;

— 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(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

[IporpammupoBanue

HNudopmartuka

DneMeHThI TUHEHHON anreOpbl

CTpyKTYypbl U MOJIETIN TAHHBIX

AJMUHHUCTpPUPOBAHUE CETEH Mepeaayu JaHHbIX

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUTILIMHBI OyIyT

HEO0OXOOUMBI IS U3
Cetu ODBM

YUYCHUA I[I/ICI_[I/IHJ'II/IH/ IIPAaKTHK:

Texunonoruu Data Mining u Big Data

3 KomnereHuuu ody4aromerocsi, popmMupyemMbie B pe3yJibTaTe 0CBOECHHUsI

AUCHUIIJIMH

bl (MOYJIs1) U INIAHMPYeMbIe Pe3yJbTaThl 00y4eHust

B pesynbrate ocBoeHus AMCUMIUINHBI (Monynsi) «PacmpeneneHHbIE CHCTEMBI»
oOydJaronuiics J0mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUN

IIK-7 Bmageer cu
KOMITOHEHT U BepHd

oco0aMu pa3pabOTKH TIPOILEAYp HWHTErPAllMM MPOTPAMMHBIX MOJYJIEH,
MKAaIlMU BBIITYCKOB IPOTPaMMHOTO MTPOYKTA, BKIIIOYast 0a3bl JAHHBIX

IK-7.1

OneHnBaeT BHIOOP MPOrPaMMHBIX CPEACTB s pa3pabOTKU U BepU(UKALIUH
MHTErPAIMOHHOTO €105 aBTOMAaTU3UPOBAHHBIX CUCTEM

[IK-10 OGmamaer crmoOCOOHOCTHIO K HACTPOHWKE W KOHTPOJIIO pPa0OTHI CETEBBIX 3JIEMEHTOB
WH()OKOMMYHUKAIIMOHHOW CHCTEMBI, YIPaBICHUIO OE30MacHOCTBIO CETEBBIX YCTPOHCTB H
porpaMMHOTO O6CCHC‘I€HI/I$I, AUArHOCTHUKE OTKAa30B H OIMMOOK CETEBBIX YCTpOI\/'ICTB u
MPOrPpaMMHOTO OOecredyeHrs, KOHTPOJII0 TPOU3BOAUTEIHLHOCTH CETeBOM HHMPACTPYKTYPHI
MH()OKOMMYHUKAIIUOHHOW  CHUCTEMBI, IPOBEJEHHI0 pPErjJaMeHTHbIX padOT Ha CETEBbIX

YCTPONCTBAX U IIPOT

aMMHOM 00ecIeueHNH HHGHOKOMMYHUKAITMOHHON CUCTEMBI

[1K-10.1

OmnpenensieT Ka4ecTBO HACTPONUKU M KOHTPOJISL pabOThI CETEBBIX AJIEMEHTOB
MH(POKOMMYHHUKAIIMOHHON CUCTEMBbI

[1K-10.2 OrneHNBaEeT Ka4ecTBO YIpaBJieHHs] 0€30MaCHOCTBIO CETEBBIX YCTPONCTB U
MPOTPaMMHOTO 00O€CIIeUeHHs, AUArHOCTUKH OTKAa30B M OIIMOOK CETEBBIX
YCTPOMCTB

I1K-10.3 Ompenenser HEOOXOAMMOCTH TMPOBEACHHUS PETVIAMEHTHBIX palboT Ha

CCTCBbBIX YCTpOﬁCTBaX u nporpaMMHOM oOecreueHUH
HHd)OKOMMYHHKaHHOHHOﬁ CHUCTCMBI




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

HHUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHEayIuTOpHas — 4 aKkajl. 4acos;

— camocTosTeapHas padota — 36,3 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - SK3aMEH

AynutopHast ) s
o | wonrakTHas pabora E = Dopma TeKyLero
Paznen/ rema % (B axaz. acax) E E‘ Bux . KOHTPOJIA Kon
R —— : g O | caMOCTOATENBHOM | - yereBaeMOCTH 1 KOMITETCHITHH
@) 2 £ paboThI MPOMEXYTOYHOH
nmab. | mpakr. | 3
Tek. 'S aTTecTaluu
3aH. 3aH. | QO &
1. Kommyranus B
pacrpe/iesIeHHbIX CHCTEMax
1. ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/JaHHOM TeMe.
11 [Iporoxon 2. 1. IIpoBepxka MK-7.1. TIK-
CBSI3YIOILIETO JiepeBa 8 R/AT 9 CaMocTOosTeNbHOE | MHAMBUIYATBHBIX 101 HK’-10.2
TTpuHIHITIB paboTsr M3yYeHHEe yueOHOH 3alaHui H’K-lO 3 '
npotokosna DHCP U HAy4HO 2. YCTHBIU orpoc '
JUTEPATYPBI.
3. Pabota c
SNIEKTPOHHBIMHU
OubIMoTEeKaAMH.
4
1. ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3aJJaHHOM TeMe.
1.2 ArperupoBanue 2. 1. TIpoBepka MK-7.1 TIK-
KaHaJIOB 8 9/411 9 CamocToATenbHOE | MHIAWBUIAYATIBHBIX 101 l'IK’-10.2
IIpuHymIs! paboThI u3ydeHue y4eOHOH 3aJlaHUI 1'£K-10 3 '
VLAN U Hay4yHO 2. YcTHBIH onpoc '
JIUTEPATYPBI.
3. Pabota c
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.
Wroro no pazneny 16 | 17/81 18

2. Mapuipyruszanus
pacrpeieIeHHbIX CHCTEMax

B




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

3aJaHHON TEME.

2.1 Mapmpyruzamus B IP- 2. 1. ITpoBepka
MK-7.1, TIK-
CeTsx 8 R/A1 12 CamocTosiTeNnbHOe | HHAWBUIYAIBHBIX 10.1. TIK-10.2
Crartuueckue MapIIpyThl u3ydeHue yueOHon 3aJaHui .H’K-lO 3 -
nepenaun no IP-cetn 1 HAYYHO 2. YCTHBIN ompoc '
JIUTEPATYPBI.
3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
22 Mapupyrmsamns ¢ 3aJaHHOM TeMe.
2. 1. IIpoBepka
YHCTOM COCTOHILL KaHaIa CaMocCTOsTENpHOE | UHAUBUIYAIBLHBIX IK-7.1, IIK-
C TOMOWBIO MPOTOKOMA 10 | 92m 6,3 © | MrAmBRAYa 10.1, TK-10.2,
U3y4CHHUE YIeOHOM 3aaHui
OSPE . IK-10.3
Mapmpyrsamis VLAN 1 HAYYHO 2. YCTHBIN ompoc
JIUTEPATYPBI.
3. Paborac
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHU.
HWroro no pazneny 18 | 17/61 18,3
HWroro 3a cemectp 34 (34/141 36,3 JK3aMeH
Wroro no nqucuuIuinHae 34 |34/141 36,3 JK3aMeH




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
IIPEnoiaBaTelis K aCIupaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanronHass Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaisa B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JlaboparopHast paboTa — opranu3anus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTBbHBIX OOBEKTOB.

2. Texnomoruu mpobIeMHOr0 OOyYeHHUS] — OpraHu3alus o0pa3oBaTEeNBLHOrO IMpolecca,
KOTOpasi PEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUEOHBIX MPOOJIEMHBIX
CUTYyalM# 711 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 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
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 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-OMOMMoTeunass ~ 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. Tarapauxosa, 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. AnmunuctpupoBanue 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 neicTBus 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 TUCIUIITIHHBI (MOTYJIs1)

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



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPAaHEHHUS, IIepeJadu 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. Ayautopwii 7Sl TPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIET0 KOHTPOISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss s CaMOCTOATENBbHON paboThl O0yYaroImUXcs, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOYEHHSI K ceTh «VIHTepHEeT» U Haluduem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEeNIbHYIO 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 00Y4aAIOIUXCS

IIOCTPOEHHE TEJIEKOMMYHHKAIIHOHHbBIX CUCTEM
JlaGoparopnas padora Kondurypauus OSPF a5 oaHoii 30HbI
Hean o0yyenus
B pe3ynbraTe 3T0Or0 pasnena Bbl JOJKHBI PEIIUTD CISIYIONINE 3a/1a4uu:
[J Hactpoiika unentudukaropa mapiipytusatopa aias OSPF.
[ Ycranoka OSPF Ha ykazanHoM uHTepdeiice uin ceTu.
[J ITIpocmotp onepanuit OSPF ¢ moMo1pio kKoMaH 1 0TOOpayKeHHSL.
[1 OOBsBIIeHHE MapIIPyTOB 10 yMoruanuio B OSPF.
[] U3MeHeHue uHTepBaJia IPUBETCTBUS M MepTBOro uHTepasia OSPF.
[1 O3nakomiienne ¢ BeiOopamu DR mirt BDR B ceTsix ¢ MHOXKECTBEHHBIM JIOCTYITOM.
[] U3menenne npuoputera mapmpyra OSPF mis manunynuposanus Beioopom DR.
Tonosiorus
Puc. 4.4 Tononorust OSPF st oiHOM 30HBI

LoopBackd
10.0.2.2/24

R2

[

v
o
oY
'\Ql_.‘.
R1 R3
GO0M0A

A 10.0.13.0/24 3

GO0 GO0
LoopBackO LoopBackd LoopBack2:172.16.0.1/24
10.0.1.1/24 10.0.3. 324

Cuenapuii

Jl71st ceTeBOro aIMUHUCTPATOpa HEOOIBIIIOTO MPEANPUITHS TPeOyeTCs, YTOOBI CETh ObLIa
peanm3oBana ¢ ucnonbzoBanueMm OSPF. 3atem ceTh 10mKHA MOAAEPKUBATH OJTHY 00JIaCTh, U C
y4eToM OyIyIIero pacuupeHus TpedyeTcs, 4ToObI 3Ta 001acTh OblIa YCTAaHOBIIEHA KaK 001acTh
0. IIporoxon OSPF nomxeH 0ObABIATH MapLIPYTHI [0 YMOJTYaHHIO, a Takxke BbIOUpaTh DR u
BDR m1s1 ycTOMYHMBOCTH CETH.

3agauu

lar 1 [loaroroBka cpeabl

Ecnu BbI HaUMHAETE BBHITIOJTHEHUE 3a/IaHUI STOTO pa3Jiesia C HEHACTPOSHHBIM YCTPOWCTBOM,
HAYHHUTE OTCIOJIA, a 3aTeM MepeiauTe K mary 3. st Tex, KTo IpoAoIKaeT IPeIblIyIue
nabopaTopHbIe pabOThI, HAYHUTE C Im1ara 2.

YcranoBute 6a30ByI0 KOH(DUTYPALIUIO CHCTEMBI M aJpecaliio I 1a00paTopHOM paboThI.



Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/1

[R1-GigabitEthernet 0/0/1]ip address 10.0.12.1 24
[R1-GigabitEthernet 0/0/1]quit

[R1]interface GigabitEthernet 0/0/0

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

[R1]interface LoopBack 0

[R1-LoopBackO]ip address 10.0.1.1 24

<Huawei>system-view

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

[R2]interface GigabitEthernet 0/0/1

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

[R2]interface LoopBack 0

[R2-LoopBackO]ip address 10.0.2.2 24

<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 LoopBack 0

[R3-LoopBack0]ip address 10.0.3.3 24

[R3-LoopBackO]quit

[R3]interface LoopBack 2

[R3-LoopBack2]ip address 172.16.0.1 24

lar 2 Yaanenue npeabliymiux KOHGUrypamuii.

Bkirounte nntepdeiicel, He06X0uMble JUIs 3TOU JIaOOPaTOPHON pabOThI, M OTKIIOYUTE TE,
KOTOpBIC HE HY)KHEL.

[R1]interface GigabitEthernet 0/0/1
[R1-GigabitEthernet0/0/1]undo shutdown
[R1-GigabitEthernet0/0/1]quit

[R2]interface GigabitEthernet 0/0/0
[R2-GigabitEthernet0/0/0Jundo rip summary-address 172.16.0.0 255.255.0.0
[R2-GigabitEthernet0/0/0]shutdown

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

[R3]interface GigabitEthernet 0/0/1
[R3-GigabitEthernet0/0/1]shutdown
[R3-GigabitEthernet0/0/1]quit

[R3]undo interface LoopBack 3

Info: This operation may take a few seconds. Please wait for a moment...succeeded.
[R3]Jundo interface LoopBack 4

Info: This operation may take a few seconds. Please wait for a moment...succeeded.
[R3]Jundo interface LoopBack 5

Info: This operation may take a few seconds. Please wait for a moment...succeeded.
VY nanute HacTpoeHHYI0 ayTeHTH(uKanuio RIP u mponecc RIP 1.
[R1]interface GigabitEthernet 0/0/0



[R1-GigabitEthernet0/0/0]undo rip authentication-mode

[R1-GigabitEthernet0/0/0]quit

[R1]Jundorip 1

Warning: The RIP process will be deleted. Continue?[Y/N]y

[R2]interface GigabitEthernet 0/0/0

[R2-GigabitEthernet0/0/0]undo rip authentication-mode

[R2-GigabitEthernet0/0/0]quit

[R2]interface GigabitEthernet 0/0/1

[R2-GigabitEthernet0/0/1]undo rip authentication-mode

[R2-GigabitEthernet0/0/1]quit

[R2]undo rip 1

Warning: The RIP process will be deleted. Continue?[Y/N]y

[R3]interface GigabitEthernet 0/0/1

[R3-GigabitEthernet0/0/1]undo rip authentication-mode

[R3-GigabitEthernet0/0/1]quit

[R3]Jundo rip 1

Warning: The RIP process will be deleted. Continue?[Y/N]y

Ilar 3 Koupurypupoanune OSPF.

[Tpucotite 3nadenne 10.0.1.1 (kak 0HO MCIOJIB3YyeTCs B JIormueckoM uHTEepdetice loopback 0
JUTS IPOCTOTHI) B KauecTBE UAeHTH(PHKaTOpa MapuipyTuzaTopa. cnonb3yiite process 1 OSPF
(mporecc Mo ymorganuio) u ykaxure cermeHTsl cetd 10.0.1.0/24, 10.0.12.0/24 u 10.0.13.0/24
Kak yactb oomactu 0 OSPF.

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1]area O

[R1-ospf-1-area-0.0.0.0]network 10.0.1.0 0.0.0.255

[R1-ospf-1-area-0.0.0.0]network 10.0.13.0 0.0.0.255

[R1-ospf-1-area-0.0.0.0]network 10.0.12.0 0.0.0.255

Paznuynrie I/II[CHTI/I(I)I/IKaTOpLI IponeccoB 6yHYT reHCpUpOBATH HECKOJIBKO 0as JAaHHBIX
COCTOSTHUI KaHAJIOB, IO3TOMY YO€IUTECh, UTO BCE MAPIIPYTHU3aTOPbl UCIOIb3YIOT OJUH U TOT
KE I/II[CHTI/ICI)I/IKaTOp mnmpormnecca OSPF. Macka IIOACTAaHOBOYHOTI'O 3HAaKa JOJI’KHaA OBITH YKa3aHa KakK
yacTh KoMaH eI Network.

Bpyunyto HazHaubTe 3HaueHue 10.0.2.2 B kauecTBe UICHTU(PHUKATOPA MapIIpyTU3aTOpa.
Ucnonwiyiite npouecc 1 OSPF u o6bsBute cerments cetu 10.0.12.0/24 u 10.0.2.0/24 B obnactu
0 OSPF.

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area O

[R2-o0spf-1-area-0.0.0.0]network 10.0.2.0 0.0.0.255

[R2-0spf-1-area-0.0.0.0]network 10.0.12.0 0.0.0.255

...output omitted...

Mar 30 2016 09:41:39+00:00 R2 %%010SPF/4/NBR_CHANGE_E(D[5]:Neighbor changes
event: neighbor status changed. (Processld=1, NeighborAddress=10.0.12.1,
NeighborEvent=LoadingDone, NeighborPreviousState=Loading, NeighborCurrentState=Full)
CwmexHocTtb nocturaercs, korna «NeighborCurrentState = Full». [{nst R3 Bpyunyto Ha3HaubTe
3nauenue 10.0.3.3 B kauecTBe uaeHTUdHKaTOpa MapipyTuzatopa. Mcnons3yiite mporecc 1
OSPF u 00wsaBute cermentsl cetu 10.0.3.0/24 u 10.0.13.0/24 B o61actu 0 OSPF.

[R3]ospf 1 router-id 10.0.3.3

[R3-o0spf-1]area 0

[R3-0spf-1-area-0.0.0.0]network 10.0.3.0 0.0.0.255

[R3-0spf-1-area-0.0.0.0]network 10.0.13.0 0.0.0.255

...output omitted...

Mar 30 2016 16:05:34+00:00 R3 %%010SPF/4/NBR_CHANGE_E(I)[5]:Neighbor changes
event: neighbor status changed. (Processld=1, NeighborAddress=10.0.13.1,
NeighborEvent=LoadingDone, NeighborPreviousState=Loading, NeighborCurrentState=Full)



Ilar 4 IIpoBepka koudurypauuu OSPF.

[Tocne 3aBepmienus kouBepreHuu MapupyroB OSPF nmpocMmotpuTe TabmuIibl MapipyTU3aniu
R1,R2 u R3.

<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
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
10.0.2.2/32 OSPF 10 1 D 10.0.12.2 GigabitEthernet0/0/1
10.0.3.3/32 OSPF 10 1 D 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
<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
10.0.1.1/32 OSPF 10 1 D 10.0.12.1 GigabitEthernet0/0/1
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 LoopBackO0
10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.3/32 OSPF 10 2 D 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 OSPF 10 2 D 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
<R3>display ip routing-table

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

Routing Tables: Public

Destinations : 16 Routes : 16

Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.1.1/32 OSPF 10 1 D 10.0.13.1 GigabitEthernet0/0/0
10.0.2.2/32 OSPF 10 2 D 10.0.13.1 GigabitEthernet0/0/0
10.0.3.0/24 Direct 0 0 D 10.0.3.3 LoopBack0

10.0.3.3/32 Direct 00 D 127.0.0.1 LoopBackO0




10.0.3.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.12.0/24 OSPF 10 2 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.0/24 Direct 0 0 D 10.0.13.3 GigabitEthernet0/0/0
10.0.13.3/32 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
172.16.0.0/24 Direct 00 D 172.16.0.1 LoopBack?2
172.16.0.1/32 Direct 0 0 D 127.0.0.1 LoopBack2
172.16.0.255/32 Direct 0 0 D 127.0.0.1 LoopBack2
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
ITposepnTe cereBoe coequnenne Mexay R2 u R1 B 10.0.1.1 u mexxny R2 u R3 8 10.0.3.3.
<R2>ping 10.0.1.1

PING 10.0.1.1: 56 data bytes, press CTRL_C to break

Reply from 10.0.1.1: bytes=56 Sequence=1 ttI=255 time=37 ms
Reply from 10.0.1.1: bytes=56 Sequence=2 ttI=255 time=42 ms
Reply from 10.0.1.1: bytes=56 Sequence=3 ttI=255 time=42 ms
Reply from 10.0.1.1: bytes=56 Sequence=4 ttlI=255 time=45 ms
Reply from 10.0.1.1: bytes=56 Sequence=5 ttl=255 time=42 ms
--- 10.0.1.1 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 37/41/45 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=254 time=37 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=254 time=42 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 37/41/42 ms

Beimonaute komanay display ospf peer mist mpocmotpa cocrosiaus cocearero OSPF.
<R1>display ospf peer

OSPF Process 1 with Router ID 10.0.1.1

Neighbors Area 0.0.0.0 interface 10.0.12.1(GigabitEthernet0/0/1)'s neighbors
Router ID: 10.0.2.2 Address: 10.0.12.2

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.12.1 BDR: 10.0.12.2 MTU: 0

Dead timer due in 32 sec

Retrans timer interval: 5

Neighbor is up for 00:47:59

Authentication Sequence: [0 ]

Neighbors

Area 0.0.0.0 interface 10.0.13.1(GigabitEthernet0/0/0)'s neighbors
Router ID: 10.0.3.3 Address: 10.0.13.3

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.13.1 BDR: 10.0.13.3 MTU: 0



Dead timer due in 34 sec
Retrans timer interval: 5
Neighbor is up for 00:41:44
Authentication Sequence: [ 0]
Komanna display ospf peer oroOpakaet moipooHyr0 HHGOPMAIUIO O JIFOOBIX COCETHUX y3JIax.
B npuBenennom mpumepe kanai 10.0.13.1 R1 mokassiBaer, uto 3T0 DR. Bei6op DR He sBasieTcs
IpEeUMYIIECTBEHHBIM, 3TO 03HayaeT, uto kanai R3 He Oyzner 6pats Ha cebs posis DR ot R1,
noka nporiecc OSPF He Oyner cOporeH.
Komanpna display ospf peer brief takxxe MoxkeT ncronb30BaThes 11 OTOOPaXKSHUS CHKATOU
Bepcuu nHpopmaruu 06 ogHopanroBom yzine OSPF.
<R1>display ospf peer brief
OSPF Process 1 with Router ID 10.0.1.1
Peer Statistic Information
Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/0 10.0.3.3 Full
0.0.0.0 GigabitEthernet0/0/1 10.0.2.2 Full
<R2>display ospf peer brief
OSPF Process 1 with Router ID 10.0.2.2
Peer Statistic Information
-------------------------------------------------- Area Id Interface Neighbor id
State

<R3>display ospf peer brief

OSPF Process 1 with Router ID 10.0.3.3
Peer Statistic Information

Area Id Interface Neighbor id State
0.0.0.0 GigabitEthernet0/0/0 10.0.1.1 Full

Ilar 5 U3MeHeHue HHTePBaJa NPUBETCTBUSA U MepTBOro nurepsana OSPF.

Bemmonuaute komanay display ospf interface GigabitEthernet 0/0/0 na R1 mist mpocmotpa
uHTepBana npuserctBus OSPF u MepTBOro MHTEpBasa Mo yMOIYaHUIO.

<R1>display ospf interface GigabitEthernet 0/0/0

OSPF Process 1 with Router ID 10.0.1.1

Interfaces

Interface: 10.0.13.1 (GigabitEthernet0/0/0)

Cost: 1 State: DR Type: Broadcast MTU: 1500

Priority: 1

Designated Router: 10.0.13.1

Backup Designated Router: 10.0.13.3

Timers: Hello 10, Dead 40, Poll 120, Retransmit 5, Transmit Delay 1

BeimonauTe komanay 0SpPf timer 1j1s u3sMeHeHust HHTEepBajia MPUBETCTBUS K MEPTBOTO
untepBasia OSPF na GE0/0/0 st R1 10 15 1 60 ¢ cOOTBETCTBEHHO.

[R1]interface GigabitEthernet 0/0/0

[R1-GigabitEthernet0/0/0]ospf timer hello 15

[R1-GigabitEthernet0/0/0]ospf timer dead 60

Mar 30 2016 16:58:39+00:00 R1 %%010SPF/3/NBR_DOWN_REASON(I)[1]:Neighbor state
leaves full or changed to Down. (Processld=1, NeighborRouterld=10.0.3.3, NeighborAreald=0,
Neighborinterface=GigabitEthernet0/0/0,NeighborDownIimmediate reason=Neighbor Down Due



to Inactivity, NeighborDownPrimeReason=Interface Parameter Mismatch,
NeighborChangeTime=2016-03-30 16:58:39)

<R1>display ospf interface GigabitEthernet 0/0/0

OSPF Process 1 with Router ID 10.0.1.1

Interfaces

Interface: 10.0.13.1 (GigabitEthernet0/0/0)

Cost: 1 State: DR Type: Broadcast MTU: 1500

Priority: 1

Designated Router: 10.0.13.1

Backup Designated Router: 10.0.13.3

Timers: Hello 15, Dead 60, Poll 120, Retransmit 5, Transmit Delay 1
IIpoBepka ctatyca cocequero OSPF na R1.

<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1

Peer Statistic Information

Area Id Interface Neighbor id State

0.0.0.0 GigabitEthernet0/0/1 10.0.2.2 Full

[Ipenpinymas nadopmanus mokaspiBaeT, uto R1 umeer tonbko oanoro cocena, R2. ITockonbky
unTepBaisl npuBeTcTBUs OSPF u mepTBbie nHTepBasibl Ha R1 u R3 paznuunsl, R1 u R3 He
CMOT'YT YCTaHOBUTB CB:3b ¢ cocequumu OSPF.

Beinonaute komany 0Spf timer 1yis u3MeHeHHs: HHTepBalia IPUBETCTBHUS K MEPTBOTO
unrepBaiga OSPF wa GE0/0/0 mns R3 10 15 u 60 ¢ COOTBETCTBEHHO.

[R3]interface GigabitEthernet 0/0/0

[R3-GigabitEthernet0/0/0]ospf timer hello 15

[R3-GigabitEthernet0/0/0]ospf timer dead 60

...output omitted...

Mar 30 2016 17:03:33+00:00 R3 %%010SPF/4/NBR_CHANGE_E(I)[4]:Neighbor changes
event: neighbor status changed. (Processld=1, NeighborAddress=10.0.13.1,
NeighborEvent=LoadingDone, NeighborPreviousState=Loading, NeighborCurrentState=Full)
<R3>display ospf interface GigabitEthernet 0/0/0

OSPF Process 1 with Router ID 10.0.3.3

Interfaces

Interface: 10.0.13.3 (GigabitEthernet0/0/0)

Cost: 1 State: DR Type: Broadcast MTU: 1500

Priority: 1

Designated Router: 10.0.13.3

Backup Designated Router: 10.0.13.1

Timers: Hello 15, Dead 60, Poll 120, Retransmit 5, Transmit Delay 1

IToBTOopHas npoepka craryca cocennero OSPF na R1.

<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1

Peer Statistic Information

Area Id Interface Neighbor id State

0.0.0.0 GigabitEthernet0/0/0 10.0.3.3 Full

0.0.0.0 GigabitEthernet0/0/1 10.0.2.2 Full

lar 6 O0bsiBJeHHe MapIPYyTOB noymoryanuio B OSPF.
Hacrpoiire OSPF st 00BsiBIeHUST MapuIpyToOB 1O yMoTdaHuio Ha R3.
[R3]ip route-static 0.0.0.0 0.0.0.0 LoopBack 2

[R3]ospf 1



[R3-ospf-1]default-route-advertise

[TpocmoTtpute Tabnuib Mmapmpytusanuu R1 u R2. Ber moxkete Buaets, uto R1 u R2 momyunnm
MapLIpYTHI 10 YMOJYaHHIO, 00bsiBiIeHHbIE R3.

<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 16 Routes : 16

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 O_ASE 150 1 D 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 00 D 127.0.0.1 LoopBack0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.2.2/32 OSPF 10 1 D 10.0.12.2 GigabitEthernet0/0/1
10.0.3.3/32 OSPF 10 1 D 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
<R2>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
0.0.0.0/0 O_ASE 150 1 D 10.0.12.1 GigabitEthernet0/0/1
10.0.1.1/32 OSPF1 0 1 D 10.0.12.1 GigabitEthernet0/0/1
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 LoopBackO0
10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.3/32 OSPF 10 2 D 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 OSPF 10 2 D 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
<R3>display ip routing-table

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

Routing Tables: Public

Destinations : 17 Routes : 17

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 60 0 D 172.16.0.1 LoopBack2

10.0.1.1/32 OSPF 10 1 D 10.0.13.1 GigabitEthernet0/0/0



10.0.2.2/32 OSPF 10 2 D 10.0.13.1 GigabitEthernet0/0/0

10.0.3.0/24 Direct 0 0 D 10.0.3.3 LoopBackO0

10.0.3.3/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.3.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.12.0/24 OSPF 10 2 D 10.0.13.1 GigabitEthernet0/0/0

10.0.13.0/24 Direct 0 0 D 10.0.13.3 GigabitEthernet0/0/0

10.0.13.3/32 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 InLoopBackO

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

172.16.0.0/24 Direct 00 D 172.16.0.1 LoopBack?2

172.16.0.1/32 Direct 0 0 D 127.0.0.1 LoopBack2

172.16.0.255/32 Direct 0 0 D 127.0.0.1 LoopBack2

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

BeimoaauTe KOMaHIy PiNg st TpoBepKH moakioueHus mexay R2 u Loopback2 Ha 172.16.0.1.
<R2>ping 172.16.0.1

PING 172.16.0.1: 56 data bytes, press CTRL_C to break

Reply from 172.16.0.1: bytes=56 Sequence=1 ttI=254 time=47 ms

Reply from 172.16.0.1: bytes=56 Sequence=2 ttI=254 time=37 ms

Reply from 172.16.0.1: bytes=56 Sequence=3 ttI=254 time=37 ms

Reply from 172.16.0.1: bytes=56 Sequence=4 ttI=254 time=37 ms

Reply from 172.16.0.1: bytes=56 Sequence=5 ttI=254 time=37 ms

--- 172.16.0.1 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 37/39/47 ms

Ilar 7 KonTpoJs BbiGopa DR nim BDR OSPF.

Beimonaute komanay display ospf peer mist npocmorpa DR 1 BDR R1 u R3.
<R1>display ospf peer 10.0.3.3

OSPF Process 1 with Router ID 10.0.1.1

Neighbors

Area 0.0.0.0 interface 10.0.13.1(GigabitEthernet0/0/0)'s neighbors

Router 1D: 10.0.3.3 Address: 10.0.13.3

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.13.3 BDR: 10.0.13.1 MTU: 0

Dead timer due in 49 sec

Retrans timer interval: 5

Neighbor is up for 00:17:40

Authentication Sequence: [ 0]

[Tpenpinymas nadopmanus mokaseiBaeT, uto R3 sBusercs DR, a R1 aBasercss BDR. Oto
CBSI3aHO C TeM, 4TO uaeHTudukarop Mapupyruzaropa R3 10.0.3.3 6onbuie naentudukatopa
mapupyruzaropa R1 10.0.1.1. R1 n R3 ucnons3yroT NpuopuTeT 10 YMOJTYaHUIO 1, TOITOMY MX
UACHTU(PUKATOPBI MapILIPYTU3aTOpa UCHOIL3YIOTCS A BeiOopa DR mnu BDR.
Bemmonaurte komany ospf dr-priority mis usmenenus npuopureroB DR R1 u R3.
[R1]interface GigabitEthernet 0/0/0

[R1-GigabitEthernet0/0/0]ospf dr-priority 200

[R3]interface GigabitEthernet 0/0/0

[R3-GigabitEthernet0/0/0]ospf dr-priority 100

DR wnnu BDR BbiOpaH B pexume 0e3 BEITECHEHU 0 yMondaHuio. [locie namenenus
npuopuTeToB MapupyTu3aTopa DR He nepen3Oupaercs, mo3ToMy He00OXOAUMO COPOCUTH CBSI3b
coceqnero OSPF mexny R1 u R3.



BriximounTe 1 noBTopHO BKItounTe nHTEpdeiicel Gigabit Ethernet 0/0/0 na R1 u R3, uro0sr
copocuTth cBs3b cocenaero OSPF mexny R1 u R3.

[R3]interface GigabitEthernet0/0/0

[R3-GigabitEthernet0/0/0]shutdown

[R1]interface GigabitEthernet0/0/0

[R1-GigabitEthernet0/0/0]shutdown

[R1-GigabitEthernet0/0/0]undo shutdown

[R3-GigabitEthernet0/0/0Jundo shutdown

Beimonaure komany display ospf peer ans npocmorpa DR u BDR R1 u R3.
[R1]display ospf peer 10.0.3.3

OSPF Process 1 with Router ID 10.0.1.1

Neighbors

Area 0.0.0.0 interface 10.0.13.1(GigabitEthernet0/0/0)'s neighbors

Router I1D: 10.0.3.3 Address: 10.0.13.3

State: Full Mode:Nbr is Master Priority: 100

DR: 10.0.13.1 BDR: 10.0.13.3 MTU: 0

Dead timer due in 52 sec

Retrans timer interval: 5

Neighbor is up for 00:00:25

Authentication Sequence: [ 0]

CornacHo npensiayniei nHpopmanmu, nmpuopureT R1 Beime, yem npuoputet R3, mosromy R1
cranoButca DR, a R3 cranosurcs BDR.



NpUIOKEeHUE 2

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

IIOCTPOEHUE TEJIEKOMMYHUKAIIHOHHbBIX CHCTEM

Kon
WHIUKATOpa

NHIuKaTop AOCTHXKEHUS
KOMIIETCHIINU

O1eHOUYHBIE CpEsICTBA

ITK-5 CnocoGHOCTB K (bOpMaJ'II/IBaHI/II/I " AJITOpUTMHU3alH1 ITIOCTABJICHHBIX 3a/la4, K HAIITMCAHUIO ITPOrpaMMHOI'0

KoJa € UCITI0JIb30BAHHUEM A3BIKOB IIPOIrpaMMHPOBAaHUSA, OIIPECACICHUA U MaHUITYJIUPOBaHUA JaHHBIMHA 1

O(bOpMJ'IeHI/IIO IIporpaMMHOIO KOJja B COOTBETCTBHUHU YCTAaHOBJIICHHBIMU TpC6OBaHI/I${MI/I

Kon

Cooepoicanue
uHouxamopa

Teopemuueckue 6onpocwl, mecmol, NPAKmMuyecKue 3a0anus, 3a0auu
U3 npoeccuoHanbHo 001aCmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0aHusl Ha Kypcosble NpoeKmol (Pabomul) uiu uHble
Mamepuaisl, OYyeHU8arouue UHOUKAMOP O0CUNCEHUSL
KOMnemeHyuu

[1K-5.1

O11eHUBAET KA4ECTBO
MaTeMaTHIECCKON MOJICIH
pu popMaau3auu
3a/1a4y PEIMETHON
obnactu

[lepeueHp TEOpETUUECKUX BOIIPOCOB

[Tpununs! paboTs! 1 KOHGUTYpupoBaHue npotokosnoB HDLC u
PPP

[Ipunuuns! padotsl u KoHpuUrypuposanue PPPoOE
IIpeobpaszoBanue cereBoix ampecos (NAT)

[IpakTrueckue 3agaHus

O [TakeT kakoro THMa JOJKEH OBITH OTIPABJIEH B OTBET HA
nakeT Configure-Request 1ist yCrenHoro ycTaHOBICHHUS
KaHaJlbHOTo ypoBHs PPP?

l Kaxkoit mpoTokon ucnons3yercs 1uist corsiacoBanus 1P-
aznpecoB? Ha kakoM 3Tane BBHINOIHSETCS corjaacoBanue |P-
aapecon?

O [Touemy HeoOxoaUMO yMeHbIHTH pazMep MTU/MRU
naketoB PPPOE He nomxkeH npessimath 1492 Oaiita?

I1K-5.2

OrneHNBaET Ka4yeCTBO
pa3paboTaHHBIX
QJIITOPUTMOB JJIs1
MOCIIETYOIIETO
KOJUPOBaHUS

[lepeueHb TeOpeTHUUECKUX BOIIPOCOB

Crcku koHTpOJis moctymna (ACL)

3amura gauaeix ¢ IPSec VPN

YHUBepcanbHas HHKATICYIISIIHS TPH MapIIpyTH3AIuN

[Ipoctoit mporokon yrnpasienus cetbio (SNMP)

Bseneunne B cetu IPV6

Texnonoruu maprpyruzamun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3agaHus

O Jlns yero ucnons3yercs komanaa dialer bundle mpu
yCTaHOBJICHUH coenHeHns PPPOE?

O Kakoit meTos mpeoOpa3oBaHusl MO3BOJIUT MOTYYUTh JOCTYI
K cepBepy B 30He DMZ kak 13 BHelIHel, Tak U BHyTpeHHel ceTei?
O KakoBa ¢ynkuus PAT?

I1K-5.3

OreHuBaeT BEIOOP
MIPOrPAMMHBIX CPEICTB
JUTS TIPOTPaMMHUPOBAHUS H

[TepeueHb TEOPETHUECKUX BOIIPOCOB
3amura naasbeix ¢ IPSec VPN




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

MaHHUIYTAPOBAHUS
JTAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

[IpakTrueckue 3axaHus

1. O Ha 0a3ze xakux arpu0yTOB pacuIMpEeHHBIN CIIUCOK
KOHTPOJIS 10CTYIa MOXET (PUIbTPOBATh TpapuK?

U Kakwue nericTBUS NpeAnpUHUMAIOTCS ITpU 00HAPY)KEHUH
coBmajicHus ycioBus ¢ mpasuiiom ACL?

0 UYro u3 cebst npencrasisier SA (Security Association)?

[TK-8 O6namaer cnocOOHOCTBIO K HACTPOHKE U KOHTPOJIIO PAOOTHI CETEBBIX JIEMEHTOB

MH(POKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABICHHIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

oOecrnievyeHus, JUarHoCTUKE OTKA30B U OIMIMOOK CETEBBIX YCTPOMCTB U MPOrPaMMHOTO OOeCTieUeHus,
KOHTPOJIIO MIPOU3BOAUTEIBHOCTH CETEBOU HHPPACTPYKTYPHI HHHOKOMMYHUKAIIMOHHONW CUCTEMBI,
MIPOBEJICHUIO PETJIAMEHTHBIX Pa0OT Ha CETEBBIX YCTPOMUCTBAX U MPOrPAMMHOM OOECTIeUeHUU
UH()OKOMMYHHKAIIMOHHON CHCTEMBI 15 obecriedenus padbotsl Web-nprnoxenuit

Kon Cooeporcanue Teopernueckue BOPOCH, TECTH, MPAKTHUECKUE 3aIaHUsL, 3a]a91
UHOUKAmMopa 13 poeCCHOHATBLHON 00JIACTH, KOMILICKCHBIE 3aIaHUs, B TOM
YuCIIe 3aJaHusl Ha KYpPCOBBIE TPOEKTHI (paObOThI) UJIU UHBIE
MaTepHalIbl, OLIEHUBAIOIINE HHINKATOP JOCTH)KEHUS KOMITETCHIIUNU
[K-8.1 OmpenensieT KayecTBO [lepedyeHb TEOPETUUECKUX BOIIPOCOB
HACTPOMKH K KOHTPOJIA YHuBepcanbHas HHKAICYJANMS IPU MAPLIPYTU3ALUU
paboThI CeTEeBBIX ITpocroii mpotokos ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHUKALNOHHOH | [TpakTiyecKue 3aaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unpTpoBaHHOMY Tpaduky IPSec?
0 Kaxoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanze display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YHOpaBJICHHA Bsenenue B cetu IPv6
0€30I1aCHOCTHIO CETEBBIX TIpaKTHYeCKHE 3aJaHNs
YCTPOHCTB 1 9. O Kakas Bepcus(n) SNMP Bxirogena(br) mo
IPOTPaMMHOTO YMOTHAHIO?
obecreueHns, 0 Kako#i HOMep MopTa Ha3HAYEHHS UCTIONB3YETCS areHTOM
AMATHOCTURA OTKA30B U | g pepeyjaun trap-cooOLIEHHI HA CTAHIUIO YIIPABJIEHHS CEThIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbIIee BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHCTB BO3MOYKHO JUISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He INpeJiHa3HaueH?
[IK-8.3 Onpenenser [lepedyeHb TEOPETUIECKUX BOIIPOCOB
HE00X0AUMOCTh
Texnonoruu mapupyruzauu 1Pv6
MIPOBEICHUS

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IPOrpaMMHOM
obecrieyeHun
MH(POKOMMYHUKAITUOHHON
cucremsl ¢ Web-

Yenyru npuwioxennii IPv6 DHCPV6
[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEUHAsk CTAaHLIUS MOXKET
CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?
O Kakoii Homep nopra ucnonb3yercs RIPNg mis

MIPOCTYIINBaHUS OOBSIBICHUS MapIIPyTOB?




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpEICTBA
WH/IMKATOpa [KOMIIETCHIINH

0 Urto ucronb3yercs sl YHUKAIbHOW UACHTH(UKAIIMH
Ka)KJIOTO COCEIIHEro y3JI1a, Ha KOTopoM 3amyiieH nporecc OSPFv3?
0 Kaxkxue popmater DUID B HacTosiee BpeMs

noanepxuBarotcs B VRP?
0 Eciu 6utet M 1 O 00bsBiacHus Mapiipytuzaropa (RA)

YCTaHOBJIEHHI B 1, Kakoe AeCTBUE IPENIIPUHUMAET KIUEHT?

bynthatgcjv




