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PaGouast porpamma coctasieta Ha ocaose PI'OC BO - faxanaBpuar 10 HalpaBJICHUIO
nogrotopkn 09.03.01 WupopmaTuka ¥ BBMUCTHTEIbHAL TEXHHIKA (mpukas MunoOpHayku
Pocenn ot 19.09.2017 1. Ne 929)

PaGouas TpPOrpaMMa pACCMOTpEHa M OXOOpeHa Ha  3acCaHiH KaQempol
BHUMCIUTENLHOM TEXHUKA B IPOrPAMMHUPOBAHHS

19.02.2020 r. mpotoxom Ne 5 : % /
3as. kadenpoli < 0.C. Jloryrosa

/
PaGouast imporpamma 000peHa METOIHUeCKOl KoMHCCHeH Vgn AC

26.02.2020 r. mpoToxon Ne 5 I

Tpencenareis W CHJlykesHoB
Pabouast mporpamma cocTaBIIeHa: /
nonent kadeapst BT u I, kw1, TeXH. HayK M/// A. B. Jlennos

7

Perensenr: 7
HAYAIBHNK OT/IENA TEXHONOIHYECKHX 1T opm @
000 «Kommac [Tirocy , KaHj. TEXH. HayK / J1.C. Caporon
¥ /




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BhIYUCINTETLHON TEXHUKH U IIPOrPAMMHUPOBAHUSI

[Ipotokom or 20 r. Ne

3aB. kadeapoii O.C. ioryHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM oy Ha 3aceaHuy Kapeapbl BBIYUCIUTENHHON TEXHUKH U TPOTPAMMHUPOBAHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BBIUNUCINTEIBHON TEXHUKU M TPOrPAMMUPOBAHUS

IIporokomor _ 20 r. Ne
3aB. kadenpoit O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoenust aucuuiuiuabl (Monyns) «llocTpoeHune TeneKOMMYHUKAIMOHHBIX
CUCTEM» SIBJISIETCSI 03HAKOMJIEHME CTYJEHTOB C PACUIMPEHHBIMM MOHATHSIMH U TEXHOJIOTMSIMU
paboThl COBPEMEHHBIX BBIUMCIUTEIbHBIX MAIIMH, KOMIUIEKCOB, CETel XpaHEHHs U Iepenadyu
JaHHBIX, (OPMHUPOBAHME TMPEJACTABICHWI O 3agadyax H METoJaX aJIMHUHHCTPUPOBAHUS
000py/I0BaHus1, UCIIOJIb30BAHUS 3HAHUH [Tl peLLICHUS TPUKIIAIHBIX 3a/1a4.

JU1g TOCTH>KEHUS LIETIU B XOZ€ IPEN0AaBaHUsl AMCLUIIIIMHBI PEIAIOTCS 3aJaUH:

— noHuManue apxutektypsl [1K u cepsepos;

— HACTPOMKA CETEM Nepeaadn JaHHbIX;

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucuunnuna [locTpoeHue TeneKoMMYHUKAIIMOHHBIX CUCTEM BXOJAUT B YacTb y4eOHOTO
wiaHa (GOpMHPYEMYI0 YYaCTHHUKaMHM 00pa3oBaTelbHbIX OTHOIIEHHH 00pa3oBaTebHOM
IIPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

[IporpammupoBanue

Nudopmaruka

CTpyKTYypBbl U MOAETH JAHHBIX

AJMUHUCTpUpPOBaHME CeTell nepeaayn JaHHbIX

Pacnpenenennbie cucteMbl

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

AJIMAHHCTPUPOBAHHUE CEPBEPOB

BeinonHenue u 3anura BHITYCKHONW KBaNU(DUKAMOHHON paboThI

OcHOBBI 00J1TaYHBIX U TYMAHHBIX TEXHOJIOTUN

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBoeHus AucuuminHbl (Moayiis) «IloctpoeHne TenekoMMyHUKAIIMOHHBIX
CUCTEM» 00yYaroIuiics JOKEH 00s1aaTh CIeIyOIMMHI KOMIETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[MK-5 Cnioco6HOCTh K (hopmManu3aliui U aarOpUTMHU3AIMHI TTOCTABJICHHBIX 3aJ1a4, K HAMMCAHUIO
MPOrPaMMHOTO KOJIa C HCIIOJIb30BAHHEM SI3BIKOB TPOTPAMMHUPOBAHUSA, OINPEACIEHUS W
MaHUIYJIUPOBAHUS JAHHBIMA ¥ O(GOPMIICHHIO MPOTPAMMHOTO KOJla B COOTBETCTBHH
YCTaHOBJICHHBIMU TPEOOBaHUSIMU

[1IK-5.1 O1eHrBaeT KaueCcTBO MaTEeMaTHUECKOM MO/IEeH MpH (hopManu3aluy 3a1a4u
NpeIMETHOM 00J1acTH

[TK-5.2 OrneHuBaeT KayecTBO pPa3pabOTaHHBIX AJITOPUTMOB [IJIST TOCIEIYIOIIETO
KOJMPOBaHUs

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

[IK-8 OO6mamaer CrMOCOOHOCTHIO K HACTPOHKE M KOHTPOIIO Pa0OThI CETEBBIX 3JICMECHTOB
UH(POKOMMYHUKAIIHOHHONW CHUCTEMBbI, YIPaBICHHUIO O€30MacCHOCTBIO CETEBBIX YCTPOMCTB H
POTPAMMHOTO OOECIIEUYeHUs, TUArHOCTUKE OTKAa30B M OIMMOOK CETEeBBIX YCTPOHCTB W
MPOrPaMMHOTO O0eCleYeHHs, KOHTPOJII0 TPOU3BOAUTEIHLHOCTH CETEBOM HHMPACTPYKTYPHI
WHPOKOMMYHUKAIIMOHHONW CHCTEMBI, MPOBEJCHUIO pETJIaMEHTHBIX pabdOT Ha CETEeBBIX
YCTPOMCTBAX H TPOrpaMMHOM OOECHedYeHUH HMH(POKOMMYHHUKAIIMOHHON CHUCTEMBI IS
obecnieuenns padboter Web-npuioxeHuit




I1K-8.1 Ompenenser Ka4eCTBO HACTPOMKHA M KOHTPOJIS pabOThI CETEBBIX 3JIEMEHTOB
MH(HOKOMMYHUKAITMOHHON CUCTEMBI

[1K-8.2 OrneHrBaeT KavyecTBO YIpaBlIeHUs 0E30MacCHOCTBIO CETEBBIX YCTPOWCTB H
MPOrPaMMHOTO OOECTICYCHHS, TMarHOCTUKUA OTKA30B M OIIMOOK CETEBBIX
YCTPOMCTB

[1K-8.3 Omnpenensier HEOOXOAWMMOCTh TIPOBENCHUS pEriaMeHTHBIX paboT Ha

CETEBBIX YCTPOMCTBAX u IIPOrPaMMHOM obecrnieueHun
nHGoKoMMYHHKAIIMOHHOM cucteMbl ¢ Web-bynthatqcjv




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:
— KoHTakTHas padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;

— BHEAyJUTOpPHAs — 4 aKaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 2,3 aKajl. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas ) =
o | KoHTaKTHAS pabota E QE ®dopma TeKyIero
Pasnern/ Tema 3 (B aKan. =acax) Ep Brn . KOHTPOIIA Kon
J— : g O | caMOCTOATENbHOH | - yerieBaeMOCTH 1 KOMITETEHIIHH
O 2 £ padoThI TIPOMEKYTOYHOM
Tex. 71a0. | mpakT. R aTTecTALH
3aH. 3aH. |Q &
1. ITpoTOKOJBI TOUKA-TOYKA
1. TTouck
JIOTIOJTHUTENTLHOM
uH(popMaIHK 10
3alaHHOH TEME. IIK-5.1,
1.1 Ilpunuunsl paboTsl u 2. L. Tpoepia MK-5.2,
KOH(UIYpHPOBaHHE 6 10 CaMOCTOHTEHLHOE I/IH,ELI/IBI/I,ELyaHVLHLIX I1K-5.3,
npotokosos HDLC u PPP u3yueHue y4eOHOH 3aaa111/u/1 I1K-8.1,
U HAYYHO 2. YCTHBIN ompoc I1K-8.2,
JIUTEePaTyphl. [1K-8.3
3. Pabora c
AJIEKTPOHHBIMHU
OUOIMOTEKAMH.
6
1. TTouck
JIOTIOJTHUTENTLHOM
uH(opMaIH 110
3alaHHOH TEME. I1K-5.1,
2. 1. TIpoBepka IK-5.2,
1.2 TlpuHnunsl paboThl U 6 10 CamocTosTenbHOE | MHIUBUIYaTHHBIX I1K-5.3,
koH(urypuposanue PPPOE n3ydeHne yaeOHomn 3aJaHui IK-8.1,
1 Hay4HO 2. YcTHBIN onpoc I1K-8.2,
JIUTEePaTyphl. IK-8.3
3. Pabora c
AJIEKTPOHHBIMHU
OoubIroTeKaMu.
Wroro no pazneny 12 20
2. Be3onacHOCTh W yIpaBICHUE
CEThIO MEpeAayy JAHHBIX




21 ITpeo6pa3oBanue
cereBbix aapecos (NAT)

1. ITouck
JIOTIOJTHUTEITLHOM
uH(opMaIUHy 10

CIHCKH KOHTPOJIS JOCTYIIa 3a/IaHHOM TeMe. IK-5.1,
(ACL) P AoeTyn 2. 1. IIpoBepka I1K-5.2,
CaMoCTOSATENbHOE | MHAMBUIYATBHBIX I1K-5.3,
3ammra maHHBEIX ¢ IPSec 10 14 1,9 " N
u3ydeHue y4eOHoH 3aJaHu’ IK-8.1,
VPN .
1 HAY4HO 2. YCTHBIN ompoc I1K-8.2,
YHuBepcanbHas
— pu JIUTEpPaTypBhL. ITK-8.3
P — 3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. IMounck
JIOTIOJTHUTENIbHOM
2.2 TIlpocroii MNpOTOKOI uH(popMaIMHy 10
yIpaBJICHHS CEeThIO 3aJJaHHOW TeMe. IK-5.1,
(SNMP) 2. 1. IIpoBepka IK-5.2,
Beenenue B cetu IPV6 CaMoCTOSTENbHOE | MHAMBUIYATBHBIX I1K-5.3,
12 34 0,4 . N
TexHonorun u3ydeHue yueOHon 3alaHui IK-8.1,
Mapuipyruszaiuu IPv6 ¥ HAYYHO 2. YCTHBIN ompoc I1K-8.2,
Yenyru npunoxenuit |Pv6 JIUTEPATYPBHI. I1K-8.3
DHCPv6 3. Pabora c
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHu.
HWroro no pazneny 22 48 2,3
Hroro 3a cemectp 34 68 2,3 DK3aMeH
Wroro no aucuuminae 34 68 2,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. ITouck monoMHUTEILHON HH(POPMALIUK 0 33IaHHON TeMe.

2. CaMoCTOSTENbHOE N3y4YeHUE yUeOHOM 1 HAYIHO JIUTEPATYPHI.

3. Pabora ¢ 311eKTpOHHBIMU OMOINOTEKAMH.

1. TpanguuuroHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OpraHU3AINIO
00pa3oBaTeNbHOTO Tpollecca U MPEANOoJIaralonlyl0 MpsAMYyH TPAHCIALMIO 3HAHUM OT
npenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuajia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaibHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JlaGoparopHasi paboTa — opranuzanus yueOHo! paboThl C peaIbHBIMU MaTepPHUAIbHBIMU U
WH()OPMAIMOHHBIMU OOBEKTaMH, HKCIIEPUMEHTaJIbHAs padoTa C aHAJOTOBBIMH MOJICIISIMU
pealbHbIX 00BEKTOB.

2. Texnomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpas MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIUH JIJIsl CTUMYJIMPOBAHMS aKTUBHOM IMO3HABATEIHLHOM JEATEIHHOCTH aCTUPAHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
MpEeANnoaracT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

dopMbl yUeOHBIX 3aHSATHI C WCIOJB30BAHUEM CICIIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepualia ¢ 3apaHee
3arIaHUPOBAHHBIMH OLITMOKAMM ), IEKIHsI-Oece1a, TEKIUs-TUCKYCCHUs, TEKIUA-KOH(EPESHIIHS.

4.  HWubopMallMOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelIbHbIE  TEXHOJOTUU  —
OpraHu3aiys 00pa3oBaTENbHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pabOTHI CO 3HAHUSMHU B PA3IMUHBIX TTPEAMETHBIX 00JIaCTAX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Omudep, B.I'. OcHOBHI ceteil nepenaun NaHHBIX | ydeOHOe mocodue / B.I'. Omudep,
H.A. Omudep. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 219 ¢. — Tekcr : anekTpoHHbIi //
Jlanb : anekTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamienns: 15.03.2020). — Pexxum g0cTyIma: i1 aBTOPHU3. IOJIB30BATENEH.

2. IlpockypsixoB, A.B. Kommbiotepabie cetn. OCHOBBI NMOCTPOSHHSI KOMITBIOTEPHBIX

cereil U TeneKOMMYyHHKanui : ydeoHoe nocodue / A.B. IlpockypsikoB. — PocroB-Ha-/loHy :
I0O®Y, 2018. — 201 c. — ISBN 978-5-9275-2792-2. — Texkct : snextponnsiii // Jlanp :
3IIeKTPOHHO-OnOmmoreunas cuctema. — URL: https://e.lanbook.com/book/125052 (mata

obpamenus: 15.03.2020). — Pexxum goctyma: it aBTOPU3. MOJIb30BATEICH.

0) lomotHuTeIBLHASI TUTEPaTypa:
1. Marsees, M.Jl. Aaqmunuctpuposanue Windows 7. [IpakTuueckoe pyKOBOJICTBO U



CIIpaBOYHUK aJMHUHHCTpatopa : pykoBoactBo [/ M.Jl. MarseeB, P.I'. Tlpokmu. —
Canxr-Ilerepoypr : Hayka n Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr :
anekTponusii /| Jlanp . JJeKTpoHHO-OMOnmoTreuHas  cucrema. —  URL:
https://e.lanbook.com/book/39611 (mara oOpamenms: 15.03.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

2. Kyrysos, O. 1. MHbOKOMMYHUKAIMOHHBIE CHUCTeMBbI U ceTH . ydeOnuk / O. W.
Kyry3os, T. M. Tarapaukosa, B. B. Ilexanosckuii. — Cankt-IlerepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Tekcrt : snekrponusbiii // JlaHp : 3JeKTpOHHO-OHOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/136177 (nara oopamenus: 15.03.2020). — Pesxxum
JOCTVYIIA: U aBTOPM3. TI0JIb30BATENIEH.

B) MeTonuyeckue ykazaHusi:

1. Tewraiikun, E. A. Opranuzanuss ceTeBOro aaMuHuctpupoBaHusi. CeTeBbie
OIEPALMOHHBIC CHCTEMBI, CEPBEPBI, CIYKObI U MPOTOKOJIBI. JlabopaTopHbie paboOThI | ydeOHOE
nocooue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlamp, 2020. — 128 c. — ISBN
978-5-8114-4734-3. — TekcT : 31eKTpOHHBIH // JIaHb © 3JIeKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/136178 (nata obparenus: 15.03.2020). — Pexxum goctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. XopyxuukoB, C.O. Anmunuctpupopanue cereit Windows : yue6Hoe mocobue / C.D.
Xopyxuukos, B.B. Ilpeiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 61 c. — Tekcer :
anektpoHubii  // Jlanb : ANEeKTPOHHO-OMOMoTewnas ~ cuctema. —  URL:
https://e.lanbook.com/book/40727 (mara obpamenus: 15.03.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIIECH.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Windows 7
Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
MS Office Visio
Prof 2003 (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB00OTHO pactpoctpansemoe [10 06eccpovHO
MS Windows
Server(ms J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hazssauue xkypca CchlIKa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIUIHbBIE CPEICTBA XPaHEHHUS, IIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommebrorepubsie kiaccbl Llentpa wuH(Opmamumonusix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIC B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHallleHHbIE COBPEMEHHBIMU IPOIPAMMHO-METOJNYECKUMHU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKHU U BBIYUCIUTEIbHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENLHON paboThl: KOMIBIOTEPHBIE KJIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT m ACY ¢ mepcoHalIbHBIMH KOMITBIOTEPAMH, BBIXOJAOM B
WMHTepHET M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeNbHYI0 Cpeay
YHHUBEpPCUTETA.

4. Ayautopwii 7Sl TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIETO0 KOHTPOISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccet YUT u ACY.

5. [Ilomemenuss [ist caMOCTOATENbHOW pabOThl O0YyYarOIIMXCS, OCHALIECHHBIX
KOMIIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «VHTepHEeT» U HalIuduem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEeNIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

6. Ilomemenust s XpaHeHHS W NPOMUIAKTUYECKOTO OOCITYXHBaHHUS y4eOHOTO
ob6opynoBanus. LlenTp nH(MOpMALIMOHHBIX TEXHOIOTHI — aya. 372.



npuioxenue 1
«Y4eOHO-METOINIECKOE 00ECIIEUCHUE CAMOCTOSITEIIbHON paObOThl 00YJArOIIUX CSI)

IIOCTPOEHHE TEJIEKOMMYHHKAIIHOHHbBIX CUCTEM
Jlaboparopuas padora Konpurypauusa OSPF nis1 ogHoii 30HbI
Hean o0yyenus
B pe3ynbraTe 3T0Or0 pasnena Bbl JOJKHBI PEIIUTD CISIYIONINE 3a/1a4uu:
[J Hactpotiika unentudukaropa mapuipyrusaropa ais OSPF.
[ Ycranoka OSPF Ha ykazanHoM uHTepdeiice Wiu ceTu.
[J [Ipocmotp onepanuit OSPF ¢ moMoIibio KoMaH 1 0TOOpaKeHHUsI.
[1 O6bsiBeHHE MapIIpyToB 1Mo ymoadanuio B OSPF.
[J I3meHeHne HHTepBaJla IPUBETCTBUS U MepTBOro nutepsaia OSPF.
[ O3nakomiienne ¢ BeiOopamu DR winrt BDR B ceTsix ¢ MHOXKECTBEHHBIM JJOCTYIIOM.
[] U3menenne npuoputera mapmpyra OSPF mis manunynuposanus Beioopom DR.
Tonosiorus
Puc. 4.4 Tononorust OSPF nyst onHOM 30HBI

LoopBackd
10.0.2 224

00N
A 10.0.13.0024 3
GO0 GO0
LoopBackO LoopBackl LoopBack2; 172.16.0,1/24
10.0.1.1024 10.0.3. 324

Cuenapuii

Jl1st ceTeBOro aIMUHUCTpAaTOpa HEOOIBILIOTO NPEANPUITHS TpeOyeTcs, 4TOObI CeTh Oblia
peanu3oBaHa ¢ ucnoib3zoBanneM OSPF. 3arem ceTh n0oimKHA MOAEPKUBATH OJHY 00J1acThb, U C
y4eToM OyIyIIero paciupeHus Tpedyercs, 4ToObl 3Ta 001acTh ObLIa yCTaHOBJIEHA KakK 00J1acTh
0. ITpotokos OSPF nomxkeH o0BBIATE MapIIPYThl IO YMOJIYAaHHUIO, a Takke BbIOUpath DR u
BDR 1151 ycTOHYMBOCTH CETH.

3amaun

lar 1 IloaroroBka cpeabl

Ecnu BBl HauMHAETE BBITOJIHEHUE 3aJaHUI 3TOTO pas3zera C HEHACTPOEHHBIM YCTPOMCTBOM,
HAYHUTE OTCIOJIA, a 3aTeM neperauTte K mary 3. JlJist TeX, KTO IPOoA0IkKaET MPEabIAYIINE
naboparopHble pabOThI, HAYHUTE C Iara 2.

VYcranoBute 6a30ByI0 KOH(PUTYPAITUIO CUCTEMBI M aIpeCcallnio Ijis 1abopaTopHOi 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 uHTEpdeiicsl, He0OX0UMBbIE 1S 3TOH 1a00paToOpHOM paboThl, U OTKIIOUUTE 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]undo 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.

[Tpucpotite 3nadenne 10.0.1.1 (kak 0HO UCTONB3YETCs B IoTHYeckoM uHTepdeiice loopback 0
JUIS IPOCTOTHI) B KauecTBe UACHTH(HKaTOpa MapiipyTuzatopa. Mcnons3yiite 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 reHepUupoOBaTh HECKOJIBKO 0a3 JAaHHBIX
COCTOSTHUI KaHAJIOB, IO3TOMY YO€IUTECh, UTO BCE MAPIIPYTU3ATOPBI UCIOJIB3YIOT OJIUH 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 HIEHTH(PHUKATOPA MAPIIPYTH3ATOPA.
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-o0spf-1]area 0

[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)
CwmexHocTb nocturaercs, kornaa «NeighborCurrentState = Full». [{ns R3 Bpyunyto Ha3HaubTe
3nauenue 10.0.3.3 B kauecTBe uaeHTUdHKaTOpa MapipyTuzatopa. Mcnons3yiite mporecc 1
OSPF u 00bsaBute 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-ospf-1]area O

[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(1)[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 3aBepuienus: kKouBepreHuu MapupyroB OSPF nmpocMmoTpuTe TabmuIibl MapipyTH3auu
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 LoopBack0




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
[TposepnTe 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 ttI=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

Beimonnaute komanay display ospf peer mis npocmoTtpa coctosinust coceaaero 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 I1D: 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 oroGpakaet moapooHyr0 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 0Spf timer 1j1st i3sMeHeHust HHTepBajia 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 CBs3b ¢ cocequumu OSPF.

Beinonaute komany 0Spf timer 1yis u3MeHeHHs: HHTepBaia 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

Ilar 6 O0bsiBJeHHe MapIpyTOB noymoryanuio B OSPF.
Hactpoiire OSPF myist 00bsiBIeHUsT MapuIpyToOB 10 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 Tabnumbl Mmapmpytuzanuu R1 u R2. Ber moxkere Bunets, uto R1 u R2 nony4wmnm
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

BeimonauTe KOMaHIy PiNg Asst poBepKH moakiroueHus Mexay R2 u Loopback2 na 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 Te€M, 4TO uaeHTuukarop Mapupyruszaropa R3 10.0.3.3 6onbiie nuaeHtuduxaropa
mapupyruzaropa R1 10.0.1.1. R1 n R3 ncnons3yroT npuopuTeT no yMoIdaHuto 1, mo3aromy ux
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 wm BDR BvIOpan B pexkumMe 03 BeITeCHEHHUs 110 ymoidaHuto. [locie n3menenus
npuopuTeTOB MapupyTu3aTopa DR He nepenzOupaercs, mo3ToMy He0OXOAUMO 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 cocenero 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 cranosutcs BDR.



MIPUIIOXKEHHUE 2

«OHGHOLIHBIC cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecragumn

IIOCTPOEHUE TEJIEKOMMYHUKAIIHOHHbBIX CHCTEM

Kon
WHIUKATOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpelICTBA

ITK-5 CnocoGHOCTB K (bOpMaJ'II/BaHI/II/I " AJITOpUTMHU3allH1 ITIOCTABJICHHBIX 3a/la4, K HAIITMCAHUIO ITPOrpaMMHOI'0

KoJa € UCITI0JIb30BAHHUEM A3BIKOB IIPOIrpaMMHPOBAHUSA, OIPECACICHUA U MaHUITYJIUPOBaHWA JaHHBIMU 1

O(l)OpMJ'IeHI/IIO IIporpaMMHOIO KOJia B COOTBETCTBHUHU YCTaHOBJICHHBIMU TpC6OBaHI/I${MI/I

Kon

Cooepoicanue
uHouxamopa

Teopemuueckue 6onpocwyl, mecmol, RPAKmMuyecKue 3a0anus, 3a0ayu
U3 npoeccuoHanbHoU 0061aCmU, 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 GpopMaau3auu
3a/1a4y PEIMETHON
obnactu

[lepeueHp TEOpETUUECKUX BOIIPOCOB

[TpunHIHIE paboTH B KOH(pUTypHpoBaHue MPoTokoaoB HDLC u
PPP

[Ipunumns! padoTsl u KoHpuUrypuposanue PPPoOE
IIpeobpaszoBanue cereBoix ampecos (NAT)

[IpakTrueckue 3agaHus

O [TakeT kakoro THNa JAOJKEH OBITH OTIPABJIEH B OTBET HA
naket Configure-Request 1ist yCrenHoro ycTaHOBICHHUS
KaHaJlbHOTo ypoBHs PPP?

l Kakoif npoTOKOJI UCIIONB3yeTCs JIsl COTJIACOBAHUS
IP-anpecos? Ha kakoMm 3Tarie BBIMOJHSAETCS COTJIACOBAHNE
IP-anpecos?

O [Touemy HeoOx0aUMO yMeHbIHTH pazMep MTU/MRU
naketoB PPPOE He nomxkeH npessiath 1492 Gaiita?

[1K-5.2

OrneHMBAET KaYECTBO
pa3pabOTaHHBIX
QJIITOPUTMOB JJIsI
MOCIIETYOIIETO
KOJIUPOBaHUS

[lepeueHb TeOpeTHUECKUX BOIIPOCOB

Crucku koHTpOJist moctymna (ACL)

3amuta nanueix ¢ IPSec VPN

YHUBepcanbHas HHKATICYIISIIHS TPH MapIIpyTH3AIuN

[pocroii mpoTokon ynpasieHus cetbio (SNMP)

Beenenue B cetu IPV6

Texnonorun maprpyruzamun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3agaHus

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

O Kakoit meron mpeoOpa3oBaHusl MO3BOJIUT MOTYYUTh JOCTYII
K cepBepy B 30He DMZ kak u3 BHEIIHEH, TaK U BHYTPEHHEH ceTeit?
O KakoBa ¢ynkuus PAT?

I1K-5.3

OreHuBaeT BEIOOP
MIPOrPAMMHBIX CPEICTB

JUISL IPOrpaMMUPOBaHUs U

MaHHUITYJIUPOBAHUS

JaHHBIMH B COOTBECTCTBUU

[TepeueHb TEOPETHUECKUX BOIIPOCOB
ammra gaguasix ¢ IPSec VPN

[IpakTrueckue 3agaHus




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

1. 0 Ha 6a3e kakux aTprOyTOB pacIIMPEHHBIN CITMCOK
KOHTPOJIS TOCTyIa MOXeT (puibTpoBath Tpaduk?

0 Kakwue nericTBus peANPUHUMAIOTCS TPH 00HAPYKEHUH
COBIaICHUs ycinoBus ¢ mpasuiom ACL?

0 Yro u3 cedst nmpencrasimsier SA (Security Association)?

[TK-8 O6namaer cnocOOHOCTBIO K HACTPOHKE U KOHTPOIIIO PAOOTHI CETEBBIX JIEMEHTOB
MH(POKOMMYHHUKAIIMOHHON CHCTEMBI, YIIPABICHUIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO
o0ecreyeHusl, TMarHOCTUKE OTKA30B U OIIHOOK CETEBBIX YCTPOMCTB U MPOTrPaMMHOI0 00eCIIeUeHUS, KOHTPOJIFO

MIPOU3BOUTENILHOCTH CETEBOM MHPPACTPYKTYpPbl HHPOKOMMYHHKAIIMOHHON CHCTEMBI, IPOBEICHUIO

PEriIaMCHTHBIX pa60T Ha CCTCBbBIX YCTPOﬁCTBaX " IporpaMMHOM obecrneyeHU U HH(I)OKOMMYHHKaHHOHHOﬁ

cucTeMsl s obecneyenns paborel Web-npuioskeHui

Kon Cooepoicanue Teopernueckue BOMPOCHI, TECTHI, MPAKTUYECKUE 3a/1aHNUs, 3a/1a4H U3
UHOUKAmMopa npodeCCHOHATBFHON 00JIaCTH, KOMILICKCHBIE 33/IaHUS, B TOM YHCIIE
3aJlaHus Ha KypCOBbI€ IPOEKTHI (pabOThl) UIU UHbIE MaTEpHAIbI,
OLIEHUBAIOIINE HHIUKATOP JOCTIKEHHUS KOMIETCHIUH
[1K-8.1 Omnpenensier Ka4ecTBO [lepedyeHb TEOPETUUIECKUX BOIIPOCOB
HACTPOUKU M KOHTPOJIs YHuBepcanabHas HHKAICYJIALNS [IPU MapIIPYyTU3ALUU
paboOTHI CEeTEBBIX [Mpocroii mporokon ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHHKAIIMOHHOM [IpakTrueckue 3anaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unpTpoBaHHOMY Tpaduky IPSec?
0 Kaxkoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanne display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YIIPaBJICHHSA Bsenenue B cetn IPV6
0€301aCHOCTBHIO CETEBBIX HpaKTI/IquKI/Ie 3aIaHUs
YCTPOHCTB 1 9. O Kaxkas Bepcus(n) SNMP Bxirogena(br) mo
MIPOTPaAaMMHOTO YMOTTHAHTIO?
obecrieueHmus, 0 Kakoii HoMep MopTa Ha3HAYEHHUs UCIONIB3YETCS areHTOM JUIs
AMATHOCTUKA OTKA30B U | pepenauy trap-cooOIeHKil Ha CTAHIIUIO YIPABIEHUS CETHIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbII€e BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHUCTB BO3MOYKHO UISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He Ipe/IHa3HaueH?
[1K-8.3 Onpenensier [lepeueHp TEOpETUUECKUX BOIIPOCOB
HE00XO0IMMOCTh Texuonornu Mapmpyrusanuu 1Pv6
ITPOBCIICHUS Yenyru npunoxxenuit IPv6 DHCPv6

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IPOrPaMMHOM
obecrieyeHun
MH(POKOMMYHUKAITUOHHON
CHCTEMBI C
Web-bynthatqcjv

[IpakTrueckue 3axaHus

17. O Kakum 00pa3oM KOHEYHAsk CTAHLIUS MOXKET
CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?

O Kakoii Homep nopra ucnonbs3yercs RIPNg mis
IIPOCIIyIINBaHUs OOBSABIECHUS MapIIPYTOB?

U Uto ucnonp3yercs sl YHUKAIbHOW UACHTU(DHKAIINN

Ka)KJIOTO COCETHETO y3Jia, Ha KOTOpoM 3amymieH nporecc OSPFv3?




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
WH/IMKATOpa [KOMIIETCHIINH

0 Kaxkue popmater DUID B HacTosimee BpeMs
noanepxxuBartcs B VRP?
0 Eciu 6utet M 1 O 00bsaBiacHus Mapiipytuzaropa (RA)

YCTaHOBJIEHHI B 1, Kakoe AeCTBUE TPENITPUHUMAET KIUEHT?




