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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4e0OHOM TOJTy Ha 3aceaHuu Kageapsl BhIYMCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3acejaHuu Kadeapsl BBIUUCINTENEHOM TEXHUKU U TPOrPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peaymsanun B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUS AMCUMIUIUHBI (Monyins) «PacmpesneneHHble CHCTEMBD» SBISETCS
O3HAaKOMJIGHHE CTYJIEHTOB C paCIIMPEHHBIMU TOHSATHUSAMH U TEXHOJOTUSIMU pPabOThI
COBPEMEHHBIX BBIYMCIUTENIbHBIX MAIllMH, KOMIUJIEKCOB, CETe XpaHEHUs U Mepeladyd JaHHBIX,
(dbopMupOBaHHE TPEICTABICHUN O 3ajayax M MeToJaxX aJAMHHHCTPHUPOBAHUS OOOPYIOBaHMS,
WCIOJIb30BAaHUS 3HAHUMN JJIS PEeLICHUS MPUKIIAIHBIX 3a/1a4.

st mocTrKeHUs 1eNu B XOe MPEenoJaBaHus AUCUUIUIHHBI PELIAlOTCs 3a1a4u:

— nonumanue apxutektypsl [IK u cepepos;

— HACTpoiiKa ceTel nepenaun JaHHbIX;

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuumumna PacnpeneneHHble CUCTEMBbl BXOOUT B YacTh y4eOHOro IUiaHa
bopmMHEpyeMyr0 ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPaMMBbI.

Jis  u3yyeHWss  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHHUS,  BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

[TporpamMmmupoBanue

HNudpopmaruka

DneMeHTHI JINHEHHOU anreOpbl

CTpyKTypbl U MOJIENIN JAHHBIX

AJMUHUCTPUPOBAHUE CETEH Mepenayn TaHHbIX

3uanus (yMEHUs, BIIaJIEHUs), TOJTYYCHHbIE IPU U3yYECHUH JTAHHOW JUCHUIUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUCHHS] TUCIUTUIUH/TIPAKTUK:

Ceru O9BM

Texunonoruu Data Mining u Big Data

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbraTe ocBOeHMS AMCHMIUIMHBI (Monyisi) — «PacnpeneneHHblE CHUCTEMBI»
o0yyaroImuiics 10JKeH o0s1afaTh CIEAYIOIMMU KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-7 Bnaneer cmocobamu pa3paOOTKM MpoLeNyp HHTErpalMd HpOTpaMMHBIX MOAYJIEH,
KOMIIOHEHT U BepU(HUKAIMH BBITYCKOB MPOrPaMMHOTI0 MPOYKTA, BKJIIOUYasi 0a3bl JaHHBIX

IK-7.1 OrneHuBaeT BEIOOP MPOrPaMMHBIX CPEICTB JUIs pa3pabOTKH U BepUPHUKaAIIUN
MHTETPALMOHHOTO CJI0S1 aBTOMATU3UPOBAHHBIX CUCTEM

[IK-10 O6magaeT CocOOHOCTBIO K HACTPOMKE W KOHTPOJIO PabOThI CETEBBIX DJIEMEHTOB
MH()OKOMMYHUKAIIMOHHOW CHUCTEMBI, YIPaBICHHIO O€30MaCHOCTHIO CETEBBIX YCTPOMCTB H
MIPOrpaMMHOTO OOecreueHus, AUarHOCTUKE OTKa30B M OMIMOOK CETEBBIX YCTPOMCTB H
MIPOrPaMMHOTO OOECHeueHusi, KOHTPOJIIO MPOU3BOJUTEIILHOCTH CETEBOM HH(PPACTPYKTypHI
MH()OKOMMYHUKAIIUOHHOW CHCTEMBI, TPOBEACHUIO PEIVIAMEHTHBIX pPabOT Ha CETEBbIX
yCTpOICTBaxX U MporpaMMHOM o0ecriedeHNH HH()OKOMMYHUKAIIMOHHOW CUCTEMBI

I1K-10.1 OmnpenensieT KauecTBO HACTPOUKH U KOHTPOJISI paOOThI CETEBBIX JIEMEHTOB
MH(OKOMMYHUKAIIMOHHOW CHCTEMBI

I1K-10.2 OneHuBaeT KauecTBO YNpaBieHHUs] 0€30MaCHOCTHIO CETEBBIX YCTPOWCTB U
MIPOrpaMMHOT0 OOECTeueHus, JUAarHOCTUKH OTKa30B U OIMIMOOK CETEBBIX
YCTPOMCTB

I1K-10.3 Onpeznenser HEOOXOAUMOCTh TPOBEACHHUS pErJIAMEHTHBIX paboT Ha
CEeTEeBbIX yCcTpoicTBax " MIPOrpaMMHOM obecrieyeHun
MH(POKOMMYHUKAITMOHHON CHCTEMBI




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eMHUI] 144 akaja. yacoB, B TOM YHCIIE:

— KOHTakTHas pabora — 10,6 akaz. 4acos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 2,6 akaj. 4acos;

— camocTosTenbHas pabota — 124,7 akaj. 4acos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
Pasien/ Tema 2 (B akaj. yacax) g E‘ Bun KOHTPOJISI Ko
> 8 © | camocrosTenbHON |  ycreBaeMOCTH U
JTUCLUTUTAHBI R £ © . | xommerenumu
g g paboThI MIPOMEKYTOUHOH
Tek. mal. | mpakT. e aTTeCTalnuu
3aH. 3aH. | O &
1. Kommyranus B
pacrpeesIeHHbIX CUCTEMax
1. [Tonck
JIOTIOJTHUTEIbHON
uH(popMaIHy 1o
3a/laHHON Teme.
2.
1.1 IT K 1.1I K
o eBap OTOKOIL CBAYIOMICTo CaMoCTOSTENbHOE - I/IBI/E)OB:IIpb:bIX TIK-7.1, TIK-
Acp 1 2 20 H3yUYCHHE AMBHILY N 10.1, TIK-10.2,
TIpuanumns padoTsl GHoi 1 3aaHuil MK-10.3
npotokosna DHCP ¥ 2. YcTHBIN onpoc '
HaY4HO
JIUTEPATYPHI.
3. Pabora c
3JIEKTPOHHBIMU
OubmmoTekaMu.
3
1. [Tounck
JIOTIOJTHUTEIbHON
HHPOPMAIHH 10
3aJJaHHOH TEME.
2.
1. Ilposepka
1.2 ArperupoBaHue KaHAJIOB Camoctosenbroe WHIUBUIYaTbHBIX TIK-7.1, TTK-
-~ ATPETIp 2 30 n3ydeHune AMBHAYaT 10.1, ITK-10.2,
IIpunnunet padorsr VLAN o 3aaHui
yueOHOIt n N I1K-10.3
2. YcTHBIN onpoc
HaY4HO
JIATEPaTypHL.
3. Pabora c
JNEKTPOHHBIMU
OubIMOTEKAMH.
Hroro no paszpeny 1 4 50
2. Mapmpyrusarst B
pacnpeneneHHbIX CHCTEMax
1. ITouck
2.1 Mapmpyruzanust B |IP- . 1. ITpoBepka
N prupyTHsal JIOTIONHATENBHOM | HBP?O ;ELHHX TIK-7.1, TIK-
3 1 1 30 UHPOPMAIIH 11O JIBHILY N 10.1, TTIK-10.2,
Craruueckne MapIIPYTHI . 3amaHul
3aJaHHOH TeMe. o T1K-10.3
nepeaayn no IP-cetn 2 2. YCTHBIN onpoc




CaMoCTOsATENBHOE
n3ydeHue
yueOHOI u
HAYYHO
JIATEPaTyphIL.
3. Pabora ¢
JNEKTPOHHBIMU
OMOIMOTEKAMU.

1. ITouck
JIOTIOJTHUTEILHOM
HHPOPMAIHH 10
3aJJaHHOM TeMeE.

2.
2’26T0MI\(/:I(E)IS;I(I)E)IZIFI€IP;32:::H3 C ¢ Camocrosrensioe I/IHli/II];[If OB:Jffl-?BIX TIK-7.1, TIK-
ya 447 U3y4eHue JIBHILY . 10.1, IIK-10.2,
omoInkko nporokoia OSPF N 3aJaHAN
yueOHOIl u N I1K-10.3
Mapmpyruzamus VLAN 2. YcTHBIN omipoc
HAay4HO
JTUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.
Wroro no pazneny 74,7
Hroro 3a cemectp 1247 DK3aMeH
HToro no nucuuIuinHe 124,7 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. [Towrck TOMOTHUTENBHON HH(DOpPMAIIIH 10 33JAHHON TeMe.

2. CaMOCTOATENBHOE N3YUEHHUE YUEOHON U HAYYHO JIUTEPATYPBHI.

3. Pabora ¢ 37eKTpOHHBIMH OMOTNOTEKAMH.

1. TpaguuroHHbIe 00pa30BaTENbHBIC TEXHOIOTUH, OPHEHTUPOBAHHBIC HA OPraHU3AIHIO
00pa30BaTENBHOIO TMpOLECCa M MPEANOJNIATAIONIYI0 MPSAMYI0 TPAHCISIHMIO 3HAHUH  OT
IpenojaBaTess K aCUPaHTy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WudpopmannonHass JeKOUsT — TOCIEAOBAaTeNbHOE H3JIOKEHHE Marepuana B
JUCHUIUIMHAPHOM JIOTUKE, OCYLIECTBIISIEMOE NPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTta — opraHuzaiys yaeOHOH paboThI ¢ pealbHBIMU MaTepHATbLHBIMU
1 MHOOPMAIIMOHHBIMH OOBEKTaMHM, SKCIIEPHUMEHTalbHas padoTa C aHAIOTOBBIMH MOJEISIMU
peanbHBIX 0OBEKTOB.

2. TexHonoruu NpoobIEeMHOr0 00y4YeHHUsT — OpraHu3alms 00pa30BaTeIbLHOrO Mpollecca,
KOTOpasi MpeoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE YUeOHBIX MPOOIEMHBIX
CUTYalu# A7l CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATENILHON 1€ATEIbHOCTH ACITUPAHTOB.

3. lHTepakTUBHbBIE TEXHOJIOTHH — OpPTaHU3alus 00pa3oBaTeNLHOrO MPOIIEeCca, KOTOpas
MpeIoyiaraeT akKTUBHOE W HEIMHEWHOE B3aMMOJCHCTBHE BCEX yYACTHUKOB, JOCTHIKCHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX 00pa30BaTEeIbHOTO pe3yibTara.

@opMbl Y4eOHBIX 3aHATHI C UCHOJIB30BAaHUEM CIEIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBSI3U» — JIEKLIUS—TIPOBOKAlMA (M3JI0KEHHE MaTepHualla ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAaMU), IEKIUsA-0ece1a, IeKIHsI-TUCKYCCHSI, TeKIUs-KOH(PEPEHIINS.

4. HubopMalinoHHO-KOMMYHUKAIIHOHHBIE o0Opa3oBaTenbHbIC TEXHOJIOTHH
—OpraHu3aius 00pa3oBaTeIbHOIO MPOLEecca, OCHOBaHHAs HA IPUMEHEHHUH TPOrPaMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pabOThI CO 3HAHUSMU B PA3IMUHBIX NPEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS MPOMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JInTeparypa:

1. Omudep, B.I'. OcHOBBI ceTeit epegaun gJaHHBIX : yaeOHoe mocooue / B.I'. Omudep,
H.A. Omudep. — 2-e uzg. — Mocksa : UHTYUT, 2016. — 219 c. — TekcT : 31€KTPOHHBIH //
Jlaus : anekTpoHHO-0MOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamenust: 15.03.2020). — Pexum goctyna: AJjist aBTOPHU3. MOJIb30BaTEIECH.

2. Ilpockypskos, A.B. KommnbrorepHsie cetu. OCHOBBI MOCTPOECHHSI KOMITBIOTEPHBIX

ceTell M TeJeKOMMYHHKanuid : yaeObnoe mocooue / A.B. IlpockypsikoB. — PoctoB-Ha-/{ony :
IO®Y, 2018. — 201 ¢. — ISBN 978-5-9275-2792-2. — Tekct : 3nekTpoHHbli // Jlawp :
aJIeKTpoHHO-OnOmmoreynass cucrema. — URL: https://e.lanbook.com/book/125052 (mara

obpamenust: 15.03.2020). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTEICH.



0) /lomoJiHUTe IbHASA JIUTEpaTypa:
1. MarBees, M.JI. AamunauctpupoBanue Windows 7. IlpakTuueckoe pyKOBOICTBO U

CIIPaBOYHMK aJMHUHHUCTpaTropa : pykoojactBo / M.Jl. Marsees, P.I'. Ilpokau. — CaHkT-
[TerepOypr : Hayka u Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr :
anekTpoHHeld  //  JlaHb : AJIEKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/39611 (mara oOpamenus: 15.03.2020). — Pexum mocryma: s
aBTOPH3. MTOJIb30BATEIICH.

2. Kyry3os, O. . NHpOKOMMYHUKAITMOHHBIE CHUCTEMBl U ceTd : yueOHuk / O. W.
Kyry3oB, T. M. Tarapuukosa, B. B. LlexanoBckuii. — Cankt-IletepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — TexkcT : 37eKTpOHHBIH // JIaHb : 3JEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/136177 (mata oOpamenus: 15.03.2020). —
Pexxum nocTyna: 11 aBTOpHU3. MOJIb30BaTENEH.

B) MeToanuyeckue ykasaHus:

1. Tenraitkun, E. A. Opranuzanuss ceTeBOro aaMuHuUCTpupoBaHus. CereBbie
OTIepaIlMOHHbIE CHUCTEMBI, CEPBEPHI, CIY>KOBI U MPOTOKOIBI. JlaboparopHbie paboThI : yueOHOE
nocobue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlawp, 2020. — 128 c. — ISBN
978-5-8114-4734-3. — TekcT : aneKTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOJIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/136178 (mara obpamienus: 15.03.2020). — Pexxum poctyma:
JUISL aBTOPU3. MOJIb30BATENCH.

2. Xopyxuukos, C.D. AnmunuctpupoBanue cereit Windows : yuebuoe mocobue / C.D.
Xopyxuukos, B.B. IIpeiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 61 c¢. — Tekcr :
anekTpoHHeld  //  JlaHb : JJICKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/40727 (mata oGparienus:: 15.03.2020). — Pexxum goctyma: st
aBTOpU3. TOJ30BATENEH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevyenue

HaunmenoBanue .
1o Ne noroopa Cpoxk neicTBUS TUIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
MS Visual Studio
Code cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hazsanme xkypca CchlIKa

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



1. JlexunonHas ayauropus aya. 282. MynbTUMeIUIHHbBIE CPEACTBA XPaHEHHUs, IEpeaadn
U TIpe/ICTaBICHUS HH(DOPMAITIH.

2. Kowmmsiorepusie kinaccol LlenTpa wnupopmammonusix texnonoruii ®I'BOY BO
«MI'TY». IlepcoHalbHBIE KOMITBIOTEPHI, OOBbCIUHEHHBIC B JIOKAJIBLHBIE CETH C BBIXOJOM B
Internet, ocHamieHHbIE COBPEMEHHBIMM IPOIPaMMHO-METOAMYECKUMH KOMIUIEKCAMU IS
pereHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEIHLHON TEXHHUKH.

3. AyauTopu# Ui CaMOCTOSITENIbHOW pabOTHI: KOMIBIOTEPHBIC KIIACCHI; YHUTAIIbHBIC
3anbl Oubmmotexku. Bee kmacest YUT u ACY ¢ nmepcoHaIbHBIMH KOMITBIOTEPAMHU, BBIXOJIOM B
WHTepHeT W C JIOCTYIOM B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPELy
YHHUBEPCUTETA.

4. Aynuropuii AJi TpyNIIOBbIX U UHIMBUYalbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS
U nIpoMexyTouHoi arrectauuu. Ayn. 282 u knacesl YUT u ACY.

5. Tlomemienuss 11 CaMOCTOSATENBHOW pabOTHl  OOYYaIOIIMXCS, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO IOAKIIOUEHUs K ceTu «VIHTepHeT» M Haauduem
JOCTyNa B 3JIEKTPOHHYI HH(OPMalMOHHO-00pa30BaTeNbHyI0 cpefy opraHuzauuu. Kiacchbl
YUT u ACY.

6. IlomemieHuss s XpaHEeHUS U NPOPUIAKTUYECKOTO OOCITYKUBAaHUS Yy4ueOHOTrO
obopynoBanus. LIeHTp MHPOPMAITMOHHBIX TEXHOJIOTHIA — ayid. 372.



npuioxenue 1

«Y4ebHO-METOINYECKOe 00ECIIeUeHNE CAMOCTOSTEIbHOM PAabOThl 00YUArOIIUXCSI»

IIOCTPOEHHUE TEJIEKOMMYHHKAIIHUOHHBIX CUCTEM
JlabopaTopnasi pabora Kondurypauusa OSPF nis onHoii 30Hb1
Hesn 00y4yeHnus
B pesynbrare 31010 paszaena Bbl JOKHBI PELIMTD CIEAYIOLINE 3a1a4u:
[ Hactpoiika unentudukaropa mapirpyruszatopa aist OSPF.
[J Ycranoka OSPF Ha ykazanHoM uHTepdeiice uim ceTu.
(] TIpocmoTp oneparnuit OSPF ¢ momMoripio koMaH1 0TOOpakKeHHsI.
[ O6bsBIeHHE MapHIpyTOB 110 yMoadaHuto B OSPF.
[J 3meHeHne nHTepBaJia MPUBETCTBUS U MepTBOTO HHTEpBaia OSPF.
[J O3nakomuienue ¢ Beioopamu DR mi BDR B ceTsix ¢ MHOXXECTBEHHBIM JOCTYIIOM.
[ Usmenenune npuoputera mapupyra OSPF s manunynupoBanus Beioopom DR.
TomoJsiorust
Puc. 4.4 Tononorusa OSPF mig oqHOiT 30HEI

LoopBackd
10.0.2 2124

R3
G00M
A 10.0.13.0/24 3
GO0 G000
LoopBackO LoopBackl LoopBack2:172.16.0.1/24
10.0.1.1/24 10.0.3.3/24

Cuenapuii

Jlyist ceTeBOro aIMUHUCTPATOpa HEOOIBIIIOTO MPEANPUITHS TPeOyeTCs, YTOOBI CeTh ObLIa
peanm3oBana ¢ ucnonbzoBanueMm OSPF. 3atem ceTh 10mKHA MOAAEPKUBATH OJTHY 00JIaCTh, U C
y4eToM OyIyIIero paciupeHus TpedyeTcs, 4TOOkI 3Ta 00J1acTh ObLTa YCTAHOBIIEHA KaK 0071acTh
0. IIporoxon OSPF nomxeH 0ObABIATH MapLUIPYTHI [0 YMOJTYaHHIO, a Takxke BbIOUpaTh DR u
BDR m1s1 ycTOMYHMBOCTH CETH.

3agauu

lar 1 [loaroroBka cpeabl

Ecii BBl HaUMHaeTe BBITIOJHEHUE 3a/IaHUI ATOTO pa3zelia C HEHAaCTPOSHHBIM YCTPOMCTBOM,
HAYHHUTE OTCIOJIA, a 3aTeM MepeianTe K mary 3. J[ist Tex, KTo MpoaoiKaeT MpeIblayIne
nabopaTopHbIe pabOThI, HAYHUTE C I1ara 2.

YcranoBute 6a30ByI0 KOH(DUTYPALIUIO CHCTEMBI M aJpecalio 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-LoopBackQ]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

Ilar 2 Yjaajenne npeablIyIux KOHGUrypamuii.

BxrounTe nunTepdencsl, HE0OX0UMBIE JIJIsl TOM TaO0paTOPHON PabOThI, U OTKITIOUUTE TE,
KOTOPBIC HC HY’KHBI.

[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-GigabitEthernet0/0/0Jundo 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]undo 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 HacTpoeHnyro ayreHTudukanuio RIP u nmpomecc RIP 1.
[R1]interface GigabitEthernet 0/0/0
[R1-GigabitEthernet0/0/0]undo rip authentication-mode



[R1-GigabitEthernet0/0/0]quit

[R1]undorip 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]Jundo 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

Hlar 3 Konugurypupoanue OSPF.

[Tpucsoiite 3nayenue 10.0.1.1 (kak oHO UcHoNB3yeTCs B Torndeckom untepdeiice loopback 0
JUTS IPOCTOTHI) B KauecTBE UAeHTH(HKaTOpa MapiipyTuzaTopa. Ucnonb3yiite process 1 OSPF
(mporecc Mo ymoruanuio) 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

Paznuyneie I/I)leHTI/I(I)I/IKaTopBI mponeccoB 6YI[yT TCHCPUPOBATH HECKOJILKO 0as JaHHBIX
COCTOSTHUI KaHAJIOB, IO3TOMY YO€IUTECh, UTO BCE MAPIIPYTHU3aTOPbl UCIOIb3YIOT OJUH U TOT
KE I/II[CHTI/ICI)I/IKaTOp mnmpomnecca OSPF. Macka IIOACTAaHOBOYHOTI'O 3HAaKa JOJI’KHaA OBITH YKa3aHa KakK
yacTh KoMaH6I Network.

Bpyunyto HazHaubTe 3HaueHue 10.0.2.2 B kauecTBe HJIEHTU(PHUKATOpA MAPILIPYTH3ATOPA.
Ucnonwsyiite 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)
CwmexHocTb nocturaercs, korna «NeighborCurrentState = Full». [{nst R3 Bpyunyto Ha3HaubTe
3nauenue 10.0.3.3 B kauecTBe uaeHTU(HKaTOpa MapiipyTuzatopa. Mcnons3yiite mporecc 1
OSPF u 00wsaBute cermentsl cetu 10.0.3.0/24 u 10.0.13.0/24 B o6aactu 0 OSPF.

[R3]ospf 1 router-id 10.0.3.3

[R3-ospf-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 kougurypauuu OSPF.



[Tocne 3aBepmienust koneprenuun Mapipyros OSPF mpocmoTpuTe TabnuIsl MappyTH3aiuu
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 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 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
ITposepwTe 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 ttlI=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 ttI=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

Beimonaure komany display ospf peer ans npocmotpa coctosinust cocenaero OSPE.
<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 ]
Komanpaa display ospf peer orobpaskaer moapoOHyro HHGOPMAIUIO O JTFOOBIX COCETHUX y3IIax.
B nmpusenennom npumepe kanain 10.0.13.1 R1 moka3zeiBaer, uto 3to DR. Bei6op DR He sBnsieTcs
MIPEUMYIIECTBEHHBIM, 3TO O3Ha4aeT, 4To kaHain R3 He Oyner 6path Ha cebds posib DR ot R1,
noka nporiecc OSPF we Oynet cOporeH.
Komanpa display ospf peer brief taxke MoxeT ncroap30BaThes 151 OTOOpaKEHUS CHKATOU
Bepcun nHpopmanmu 06 ogHopanrosoM y3ie 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.

Bemmonaute komanay display ospf interface GigabitEthernet 0/0/0 na R1 mist mpocMoTpa
unTepBana npuserctBus OSPF u MepTBOro nHTEpBaia Mo yMOI4aHUIO.

<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

BeimontauTe 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,NeighborDownlimmediate 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
ITpoepka craryca coceqnero 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

[Tpenpinymias naopManus MokaspiBaeT, uTo R1 umeer Tosbko ogHOTO cocena, R2. Ilockonbky
unTepBaisl npuBercTBus OSPF u meptBbie nHTepBanbl Ha R1 u R3 paznuunsel, R1 u R3 He
CMOTYT YCTaHOBHTH CBs3b ¢ cocequumu OSPF.

Beimonnute KOMaHy OSpf timer IJI1 UIBMCHCHHA MHTCPBAJla IIPUBCTCTBUA U MEPTBOT'O
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

[ToBTOpHAas npoBepka cratyca cocennero OSPF na R1.

<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1

Peer Statistic Information

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 MapIPYyTOB noymoryanuio B OSPF.

Hacrpoiire OSPF st 00BsiBIeHUsS] MapuIpyToOB 10 yModanuio 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

[Tpocmotpute Tabnuib mapmpytuzanuu R1 u R2. Ber moxkere Bunets, uto R1 u R2 nmonyuwmnm
MapUIpyTHI [0 YMOIYaHHIO, 00bsBIeHHBIE 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 0 0 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 InLoopBackO0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
<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 00 D 127.0.0.1 LoopBack0
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 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
<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 LoopBack?2

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

Beinonaute koMaHy Ping ass npoBepku mojakiroueHus Mexay R2 u Loopback? 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 ttl=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 KonTpoJus Brioopa DR niim 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]

[Tpensiaymas nHpopmanus nokassiBaet, uto R3 sngercs DR, a R1 sBasercs BDR. Oto
CBSI3aHO C Te€M, 4TO HaeHTuuKarop Mapupyruszaropa R3 10.0.3.3 6onbiie uaentudukaropa
mapupyruzaropa R1 10.0.1.1. R1 n R3 ucnons3yroT NpuoOpUTET 10 YMOJTYaHUIO 1, TOITOMY HX
UACHTU(PUKATOPBI MapIIPYTU3aTOpa UCHOIB3YIOTCs 17 BeiOopa DR mnu BDR.
Bemmonaure 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 wnnmn BDR BbiOpaH B pexume 0e3 BEITECHEHHUS 0 yMondaHuio. [locie namenenus
npuopuTeToB MapupyTusaTopa DR He nepenzOupaercs, mo3ToMy He0OOXOAUMO COPOCHUTD CBSI3b
coceqnero OSPF mexny R1 u R3.

BriximrounTe 1 moBTOpHO BKItounTe uHTEepdeiicsl Gigabit Ethernet 0/0/0 na R1 u R3, 4yTo651
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-GigabitEthernet0/0/0Jundo shutdown

[R3-GigabitEthernet0/0/0Jundo shutdown



Beimonaute komanay display ospf peer ais 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 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]

Cornacuo npensiayuiei napopmamnuu, npuopureT R1 Beime, yem npuoputet R3, mosromy R1
cranoButcsa DR, a R3 cranosurcs BDR.



[Tpunoxenue 2

((OI_ICHOLIHBIC cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecranun»

a) [lmanupyembie pe3yjbTAThl 00yUYeHHS U OLleHOYHbIE CPeACTBA ISl POBEACHUS IPOMEKYTOUHON ATTeCTAlUM:

Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIINH]

O1IeHOYHBIC CPEICTBA

I1K-5 Cnoco6HOCTE K q)OpMaJ'II/ISaI_II/II/I " aJITOpUTMU3AIUU IIOCTABJICHHBIX 3a1a4, K HAIIMCAHHIO ITPOIPaMMHOI'0 KOJ1a € HCIIOJIb30OBAHHUEM A3bIKOB
[nporpaMMupOBaHusd, OIIPECACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMU U O(I)OpMJ'IeHI/IIO MpoOrpaMMHOTO KOZIa B COOTBECTCTBHUU YCTAHOBJICHHBIMHA Tpe6OBaHI/I${MI/I

Kon Cooeporcanue unouxamopa Teopemuueckue 60npocsi, mecmsl, NPAKmuyecKue 3a0anus, 3a0ayu U3 npopeccuoHaIbHol
obnacmu, KOMNJIEKCHble 3a0anUs, 8 MOM YUciie 3a40aHUsl Ha KYPCOGble NpoeKkmul (pabomsi) unu
UHble Mamepuavl, OYeHUBarowue UHOUKAMop 00CMUNCEHUS KOMNEmeHYuu
I1K-5.1 O1eHnBaeT Ka4yecTBO [lepedyeHb TEOPETUIECKUX BOIIPOCOB
MaTeMaTH4eCKOH MOJICIHN NpH [Tpununs! paboTs! 1 KoHpUrypupoanue npotokono HDLC u PPP
(popmanm3armu 3a1a4u IPEAMETHOH | TIpuHIMIIEI paboTH 1 KoHGUrypuposanue PPPOE
obnactu [TpeobpazoBanue cereBbix aapecoB (NAT)
[IpakTrueckue 3agaHus
0 [MTakeT Kakoro THMa JA0DKEH OBITH OTIPaBJcH B 0TBET Ha makeT Configure-Request mis
YCIIEIIHOT0 YCTaHOBJIEHUs KaHAJIbHOTrO YpoBHs PPP?
0 Kaxkoit mporokon ucnons3yercs 1ist cornacoBanus IP-aapecos? Ha kakom stamne
BBITIONHSIETCS cornacoBanue |P-aapecos?
l [Touemy HeoOxoauMo yMeHbIUThH pazmMep MTU/MRU naketoB PPPOE He momken
npebinaTh 1492 Gaiita?
ITK-5.2 OneHuBaeT kauecTBO pa3padboTaHHbIX | [lepedeHb TeoOpeTHUEeCKUX BOIPOCOB

AJITOPUTMOB JUIS ITOCJIEAYIOLIErO
KOJMPOBaHUs

Crucku koHTpOJis moctymna (ACL)

3amuta nanueix ¢ IPSec VPN

YHUuBepcalbHas WHKATICYIISAINS TPH MapIIPyTH3AIHH
[Ipoctoit mporokon yrnpasienus cerbio (SNMP)

Beenenue B cetu IPv6




Kon nnaukaropa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUY

OneHoYHbIE CPECTBA

Texnonmoruu mapipyrusanuu IPv6

Yenyru npunoxennii IPv6 DHCPV6

[IpakTrueckue 3agaHus

O Jlns yero ucnonb3yercs komanaa dialer bundle npu ycranosnennu coenunenns PPPOE?
0 Kakoit meron mpeoOpa3oBaHus MO3BOJIUT MOJYYUTh TOCTYII K cepBepy B 30He DMZ kak
13 BHEILHEH, TaK U BHyTpeHHEH ceTreit?

0 Kaxoa pynkuus PAT?

[1K-5.3

OneHuBaeT BEIOOP MPOrpaMMHBIX
CPEICTB /sl IPOTrPaMMHUPOBAHUS U
MaHHITYJIMPOBAHUS JAHHBIMU B
COOTBETCTBUH YCTaHOBJICHHBIMH
TpeOOBaHUSIMU

[lepeyeHb TEOPETHUECKUX BOIPOCOB
Sammra gagusix ¢ IPSec VPN

[TpakTHuecKue 3a1aHusI

1. 0 Ha 6a3e kakux aTpuOyTOB PaCIIMPEHHbIH CIIMCOK KOHTPOJISI JOCTYIa MOYKET
¢unbTpoBaTh Tpaduk?

0 Kakue neiicTBHsI MPEANPUHAMAIOTCS TPU OOHAPY)KEHUH COBIAICHUS YCIIOBHS C
npasmwiom ACL?

0 Yro u3 ceds mpeacrasiser SA (Security Association)?

I1K-8 O6J'Ia,[[aeT CITOCOOHOCTBIO K HaCTpOﬁKC N KOHTPOJIO pa60TBI CCTCBLIX 3JICMCHTOB HH(l)OKOMMYHHKaHHOHHOﬁ CHUCTCMBI, YIIPABJICHUIO 0€30IMaCHOCThIO
CCTCBBIX YCTpOﬁCTB " IpOrpaMMHOTO O6GCH6“IGHI/I$I, JANarHoCTHUKEC OTKAa30B U OIIMOOK CETEBBIX YCTpOﬁCTB U IpOrpaMMHOTO O6€CH€‘I€HI/I${, KOHTPOJIIO

MIPOU3BOIUTENHHOCTH CETEBOM HHPPACTPYKTYPHI HH(OOKOMMYHUKAITMOHHONW CHUCTEMBI, TPOBEICHUIO PETIIAMEHTHBIX pa0O0T Ha CETEBBIX YCTPOUCTBAX U

IPOrpaMMHOM oOecrieueHUH HH)OKOMMYHHUKAIIMOHHOM CHCTEMBI [Tt obecrieueHust pabotsl Web-npunoskeHuit

Kon Cooeporcanue unouxkamopa Teopernueckue BOIpoCsl, TECTHI, IPAKTUUECKUE 3a1aHUs, 3aJa4U U3 IPO(ecCHOHAIBHON
o0JacTy, KOMIUIEKCHBIE 3aJaHHsI, B TOM YHUCJIE 3aJIaHUsI Ha KypCOBbIE MPOEKTHI (pabOThl) UITU
MHBIE MaTEpUaJIbl, OLIEHUBAIOIINE UHAUKATOP JOCTHKEHUS KOMIIETEHLIUN

I1K-8.1 Omnpenenser kauecTBO HACTPOMKU U | [lepeueHb TeopeTHueCKUX BOPOCOB

KOHTPOJISl pabOThI CETEBBIX
3JIEMEHTOB HH()OKOMMYHUKAITIOHHOM

CUCTCMBI

YHUuBepcalbHas WHKATICYIISAINS TPH MapIIPyTH3AIHH
[Ipoctoit mporokon yrnpasienus cerbio (SNMP)




Kon nnaukaropa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUY

OneHoYHbIE CPECTBA

[IpakTrueckue 3agaHus

O Ka xue tpu neiictBus MoryT ObITh IpUMEHEHHI K puibTpoBanHOMY Tpaduky IPSec?
0 Kaxkoe ocHoBHOE nipeiHa3zHaueHue GRE?
0 B yem pasnuna mexay mapamerpamu Internet Address u Tunnel source B komanze display

interface tunnel?

I1K-8.2 O1rieHUBAET Ka4eCTBO YIIPABICHHUS [TepeueHb TEOPETHUESCKUX BOIPOCOB
0€e30I1aCHOCTBIO CETEBBIX YCTpOﬁCTB u BBCI[CHI/IC B cetu IPV6
MIPOTrPaMMHOT0 OOECIIeYEHU, I[TpakTHUecKue 3aJaHus
AHArHOCTHKH OTKA30B H OmHOOK 9. [ Kakas sepcusi(n) SNMP Brirouena(bl) o yMOJIYaHUIO?
CCTCBBIX yCTPOUCTB 0 Kakoif Homep nopTa Ha3sHAYEHHUs UCIIONb3YETCS areHTOM JJIs nepeaadn trap-coobueHuii
Ha CTAHILIMIO YIPABJIECHUS CEThIO?
0 Kakoe HanMeHbIIIee BO3MOKHOE CcxkaToe 3HaueHue IPV6 BO3MOXKHO [uis ajpeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHns, KOTOPOMY OH HE IpeJHa3HaueH?
I1K-8.3 Omnpenensier HEOOXOAUMOCTh [TepedyeHn TEOpETUUECKHUX BOIIPOCOB

MPOBECHUS PETJIAMEHTHBIX padoT Ha
CETEBBIX YCTPOICTBAX U
MPOTrpaMMHOM 00ECTICUCHU
MH()OKOMMYHUKAIIMOHHOW CHCTEMBI C
Web-bynthatqcjv

Texnonoruu mapmpyruzamun 1Pv6
Yenyru npunoxxenuit IPv6 DHCPv6
[IpakTrueckue 3agaHus

17. l Kakum 006pa3om KOHEUHast CTaHIIHUSI MOXKET CAaMOCTOSTEILHO T€HEPUPOBATH aJIPEC
IPv6?
O Kakoii Homep nopra ucnonb3yercs RIPNg muist npocinymmBanus o0ObsABICHUS

MapupyToB?

] UTto Hcnonb3yeTcs A YHUKATBHOW WASHTU(UKAITIN KaXK0TO COCETHETO y371a, Ha
KOTOpOM 3amyieH npouecc OSPFv3?

O Kakwne ¢popmarer DUID B HacTosiiee Bpemst moepkuBatorcst B VRP?

O Ecnu 6utel M u O 00bsBnenus mapuipytuzaropa (RA) ycraHoBieHsl B 1, kakoe

JICMCTBHE NPEANPUHUMAET KIUEHT?




0) Ilopsiiok MpoBeeHUs] MPOMEKYTOYHOH aTTECTANMU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHUS:

[TpomMexxyTouHas aTrTecTanus Mo AUCHHUILTUHE «PacrpeneneHHbIe CUCTEMBI» BKIIOYACT
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUM, U
MPAKTUYECKUE 3aJaHMs, BBISIBISIIOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BIAJICHUH,
npoBoauTcs B popme B popme sK3ameHa.

DK3aMeH 10 JUCIUILTUHE TPOBOAUTCS B YCTHOU (hOpMe MO IK3aMEHAIMOHHBIM OMieTam,
KK U3 KOTOPBIX BKIIIOYAET JIBA TEOPETUUYECKUX BOMPOCA U OJTHO MPAKTHUECKOE 3aJaHHe.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHILIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIIyOOKoe 3HaHHe
yueOHOro Marepuajga, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/aHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHHH YPOBECHB
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX ONepallusiX, IEPeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OLIGHKY «YyI0BJIETBOPHUTEJBLHO» (3 0amia) — oOydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/l KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBIISETCS OTCYTCTBHE OTICIBHBIX 3HAHWUH, yYMEHUW, HABBIKOB, OOyYarOIIUICS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MPU HX
NepeHOCce Ha HOBBIE CUTYAIIHUH.

— Ha OLEHKY «HEeY/J0BJIeTBOPUTEILHO» (2 Oamia) — oOydJaroluiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEIJICKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXKET MOoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIe
HABBIKU PEIICHHUSI MPOCTHIX 33]1a4.



