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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHna u ogodpena st peanuszanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

[ensimu ocBOCHMSI TUCIUIUIMHBI (Moayiis) «PacnipeneneHHble CUCTEMbI» SBIISIETCS
O3HAKOMJICHHE CTYACHTOB C PACHIMPEHHBIMU MOHATHSIMHI U TEXHOJIOTHUSMHU PaOOTHI
COBPEMEHHBIX BBIUMCIUTEIbHBIX MAIllMH, KOMIUIEKCOB, CETEH XpaHEHUS U Mepe/ladl JaHHBIX,
(dbopMupOBaHUE MTPE/ICTABICHUI O 3a7]auax U METO/IaX aAMUHUCTPUPOBAHUS 000PYAOBaAHNUS,
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 TUCHUIJIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

JucnuminHa PacnipenesneHHble cCucTEMbI BXOJIUT B 4acTh yYEOHOIO IIaHa
bopmMHEpyeMyr0 ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPaMMBbI.

Jist u3y4eHust JUCIUTUTMHBL HE0OXOIUMBI 3HAaHUS (YMEHUS, BIIAJCHNUA),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

[TporpamMmmupoBanue

HNudpopmaruka

DneMeHTHI JINHEHHOU anreOpbl

CTpyKTypbl U MOJIENIN JAHHBIX

AJMUHUCTPUPOBAHUE CETEH Mepenayn TaHHbIX

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIC IPU U3YUYEHUU JAHHON JUCIUITIIMHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

Ceru O9BM

Texunonoruu Data Mining u Big Data

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs IUCHUIUINHBI (MOynsl) «PacrpeneneHHble CHCTEMBbI»
o0yyaroImuiics 10JKeH o0s1afaTh CIEAYIOIMMU KOMIIETEHIMSMU:

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

I1K-7 Bnaneer cnocobamu pa3paOOTKH MPOLeyp HHTErpaliii IpOrpaMMHBIX MOAYJIEH,
KOMIIOHEHT U BepU(HUKAIMH BBITYCKOB MPOrPaMMHOTI0 MPOYKTA, BKJIIOUYasi 0a3bl JaHHBIX

IK-7.1 OrneHuBaeT BHIOOP MPOrPpaMMHBIX CPEACTB AJIs pa3pabOTKH U
BepU(UKALMU HUHTETPAIIMOHHOT'O CJI0S AaBTOMAaTH3UPOBAHHBIX CHCTEM

[1K-10 O6nagaet cnocoOHOCTHIO K HACTPOUKE U KOHTPOJIIO pabOThI CETEBBIX AIEMEHTOB
MH(POKOMMYHHUKAITMOHHOW CHUCTEMBI, YIIPABICHUIO 0€30MacHOCThIO CETEBBIX YCTPONCTB U
MIPOrpaMMHOTO OOecreueHusl, IMarHoCTUKE OTKa30B U OMIMOOK CETEBBIX YCTPOICTB U
MIPOrpaMMHOTO OOecreueHus, KOHTPOJIIO MPOU3BOJUTENILHOCTH CETEBOM HHPPACTPYKTYpHI
MH()OKOMMYHHUKAIIMOHHOW CUCTEMBI, IPOBEJCHHUIO PETJIAMEHTHBIX pabOT Ha CETEBbBIX
yCTpOICTBaxX U MporpaMMHOM o0ecriedeHNH HH()OKOMMYHUKAIIMOHHOW CUCTEMBI

I1K-10.1 Omnpenensier KauecTBO HACTPOUKH U KOHTPOJISI paOOThI CETEBBIX
AJIEMEHTOB MH(POKOMMYHHUKAIIMOHHON CHCTEMBI

I1K-10.2 OneHuBaeT KauecTBO YIpaBIeHUs 0€30MaCHOCTBIO CETEBBIX YCTPONUCTB U
MIPOrPaMMHOT0 OOecreueHusl, IMarHOCTUKN OTKa30B U OIINOOK CETEBbBIX
YCTPOMCTB

I1K-10.3 Onpenenser HE0OXOAUMOCTh MPOBEICHHS PETIIAMEHTHBIX PadOT Ha
CEeTEBbIX YCTPOICTBAX U MPOTPaMMHOM 00eCTIeYeHUH
MH(POKOMMYHUKAITMOHHON CHCTEMBI




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)
OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHCIIe:
— KOHTaKTHast pabota — 72 aKkaJ. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHeayAUTOpHasi —4 aKaj. 4acoB;

— camocTosTenbHas pabora — 36,3 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
o KOHTakTHas paboTa E z dopma TeKyIero
= . g I By, KOHTPOJISt
Pasnen/ Tema 3 (B axaz. yacax) £EB n . P Kon
g 3 O | caMOCTOSTENBHOM |  ycIeBaeMOCTH U
JUCTTUTLTAHBI 5 < . KOMITETCHITHH
O g g paboThI MIPOMEKYTOUHOH
Tlek mal. | mpakT. e aTTeCTalnuu
’ 3aH. 3aH. O
1. Kommyranus B
pacrpeesIeHHbIX CUCTEMax
1. ITonck
JIOTIOJIHUTEIHHOM
uH(popMaIHy 1o
3aIaHHOU TeMe.
2.
1.1 IIpoToKO CBA3YIOIIETO 1. IIpoBepka
o eBI; TOKOJ CRAsyIomer CamocrosTenpHoe - 1/131/? BaJ'Iprle TIK-7.1, TIK-
Acp 8 8 6 H3yUYCHHE AMBHILY N 10.1, TIK-10.2,
TIpuHumnEl paboThI GHoi 1 3aIaHUI MK-10.3
npotokosna DHCP ¥ 2. YcTHBIN onpoc '
HaY4HO
JIUTEPATYPHI.
3. Pabora c
3JIEKTPOHHBIMU
OMOIMOTEKAMH.
4
1. TTouck
JIOTIOJIHUTEIHHOM
HHPOPMAIHH 10
3aJJaHHOH TEME.
2. 1. IIpoBepka
1.2 ArperupoBaHue KaHaJIOB CamoctosTenbioe HHJIUBHIYaJIbHBIX TIK-7.1, TIK-
£ ATpervp 8 9 6 U3yuCHHE JAMBHILY N 10.1, TIK-10.2,
IIpunnunet padorsr VLAN o 3aaHui
yueOHOIt n N I1K-10.3
2. YcTHBIN onpoc
HaY4HO
JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHU
OHOIHOTEKAMHU.
HWroro no pazaeny 16 17 12
2. Mapupyru3zamus B
pacrpe/ie/ICHHBIX CHCTeMaXx
1. [Tonck
2.1 Mapmpyruzanus B I1P- . 1. ITpoBepka
O PUIpyTH3all JIOTIONHATENBHOM | HBIf ajfm{mx TIK-7.1, TIK-
4 8 8 16 UHPOPMAIIH 11O JIBHILY N 10.1, TTIK-10.2,
CraTuyecKkre MapupyThl . 3aJaHu’
3aJIaHHOW TeMe. o TIK-10.3
nepeaayn no IP-cetn 2 2. YCTHBIN onpoc




CaMocCTOsATENBHOE
n3yJeHHe
yueOHOM U

HAYYHO
JIUTEPATYPBI.
3. PabGora ¢
ANIEKTPOHHBIMHU
OHOJIMOTEKAMU.

1. ITounck
JIOTIOTHUATEILHOMN
UHPOPMALIUH T10

3aJJaHHOU TEME.

2.2 MapuipyTtusanus ¢ 2. 1. ITIpoBepka
’e o pcolzyf) ! AHATA CamocrosTenpHOe P ajf IIK-7.1, TIK-
YACTOM COCTOAMIA KaHa 10 9 8,3 U3ydeHHE HHAMBHAYATLHBIX 10.1, TIK-10.2,
omoInkko nporokoia OSPF N 3aJaHAN
yueOHOil u N I1K-10.3
Mapmpyruzamus VLAN 2. YcTHBIN omipoc
HAYYHO
JUTEPATYPHI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.
Wroro no pazneny 18 17 24,3
HWroro 3a cemectp 34 34 36,3 9K3aMeH
Wrtoro no gucrurinHae 34 34 36,3 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. [Towrck TOMOTHUTENBHON HH(DOPMAIIHMH 10 33JaHHON TeMe.

2. CaMOCTOATENBHOE N3YUEHHUE YUEOHON U HAYYHO JIUTEPATYPBHI.

3. Pabora ¢ 37eKTpOHHBIMH OMOTNOTEKAMH.

1. Tpaguumonusie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOATAIONIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT MpPEeNnoJaBaTelis K aCIUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno/1aBaTess).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJIEIISIMU PEAJIbHBIX OOBEKTOB.

2. TexHonoruu nNpoOIEeMHOro o0yueHus: — opraHu3zaius o0pa3zoBaTeNbHOrO Mpoliecca,
KOTOpasi mpe/oiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallU| Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
aCTIHUPAHTOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO Mpoliecca,
KOTOpasi mpe/oiaraeT akTMBHOE U HEJTMHEHHOE B3aMO/ICiCTBHE BCEX YUaCTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa30oBaTeNIbHOTO pe3yybTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala Cc 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(epeHIIHs.

4. NupopManiioHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3alys 06pa3zoBaTeIbHOTO MPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PaOOTHI CO 3HAHUSMH B PA3JIMUHBIX MPEAMETHBIX 0071aCTAX.

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 ceTelt mepenaun JaHHBIX : yaeOHoe mocooue / B.I'. Onmudep,
H.A. Omuadep. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 219 ¢. — TexcT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/100346 (nara obparmienus: 09.03.2026). — Pexxum goctyma: ais
aBTOPH3. NIOJIb30BATENIEH.

2. lIpockypsikos, A.B. KommnbrotepHbie ceTi. OCHOBBI TOCTPOECHUSI KOMITBIOTEPHBIX
CeTel M TeJIeKOMMYHHKAIWH : yae6Hoe mocooue / A.B. IIpockypsikoB. — PocToB-Ha-/{onHy :
IO®Y, 2018. — 201 c¢. — ISBN 978-5-9275-2792-2. — TekcT : 37eKTpoHHbIH // JIaHb :
aneKTpoHHO-OnOmoreynas cucrema. — URL.: https://e.lanbook.com/book/125052 (nara
obpamenusi: 09.03.2026). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTEICH.

3. Ctun, B. M. Pacnipenenennsie cucteMbl : COOpHUK HayIHBIX TPpyA0B / B. M. CTuH,



3. C. Tanenbaym ; nepeBoj ¢ anriuiickoro B. A. fIpomnkoro. — Mocksa : JIMK Ilpecc,
2021. — 584 c. — ISBN 978-5-97060-708-4. — TekcT : 31eKTpOoHHBII // JIaHb : AIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/240992 (nata oOpariieHwust:
09.03.2026). — Pexum moctyma: Ajis aBTOPU3. MOJIb30BATEIICH.

0) JonosHuTebHAS JJUTEpaATYypAa:

1. MatBees, M.Jl. AnmunucrpupoBanue Windows 7. [IpakTiuueckoe pyKOBOACTBO U
CIPAaBOYHHK aJIMUHUCTpATOpa : pykoBoacTBo / M.JI. Marsees, P.I'. Ilpokau. — CaHKT-
[TetepOypr : Hayka n Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — TexkcrT :
ANEeKTpOHHBIH // JIaHb : aeKTpoHHO-OubOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/39611 (nata ob6parenus: 15.03.2020). — Pexxum nocryma: asist
aBTOPU3. II0JIb30BATEIICH.

2. Kyry3os, O. 1. UHpOKOMMYHUKAIIMOHHBIE CUCTEMBI U ceTH : yueOHuk / O. U.
Kyry3oB, T. M. Tarapuukosa, B. B. IlexanoBckuii. — Cankr-IlerepOypr : Jlans, 2020. —
244 c. — ISBN 978-5-8114-4546-2. — TekcT : 2eKTpOoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/136177 (nara obparenus:
15.03.2020). — Pesxum mocTyma: it aBTOPH3. MOJIb30BATEICH.

B) MeTtoanueckue yKazaHus:

1. Tenraiikus, E. A. Opranu3zanus ceTeBoro agMUHUCTpupoBanus. CereBble
OIIEpaIMOHHBIE CUCTEMBI, CEPBEPHI, CITYKObI U IPOTOKOIIBI. JJabopaTopHble pabOTHI :
yuebnoe nocobue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlans, 2020. — 128 ¢. — ISBN
978-5-8114-4734-3. — TekcT : 31MeKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMOMMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/136178 (aara obparuenus: 15.03.2020). — Pexxum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIEH.

2. Xopyxuukos, C.D. AnmunuctpupoBanue cereit Windows : yuebHoe nocoowue /
C.2. Xopyxuukos, B.B. [Ipeiryn. — Caunkr-IletepOypr : HUY UTMO, 2012. — 61 c. —
Texkcr : anexTponnsii // Jlansb : 35ekTpoHHO-O0MOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/40727 (nata obpamenus: 15.03.2020). — Pexum gocTtyma: st
aBTOPH3. NIOJI30BATEIIEH.

r) IIporpammuoe obecnieyenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

HanmenoBanue o
1o Ne noroBopa Cpox neicTBUsI TUTICH3UN
||:\>/:§f§3)sfsfilgﬁa2|007 Ne 135 ot 17.09.2007 6eccpodHo
MS Visual Studio
Code cB0OOHO pactpocTpansemoe [10 6eccpouHo

IIpodeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwne kypca CchlIKa

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:



1. JlekimoHHas aynuTopus ayd. 282. MyiabTUMeINNHbBIE CPEICTBA XPAHEHUS,
nepefayd | MpecTaBiIeHUs HHPOpMAaLUK.

2. Kommnbrotepusie kinacesl Llentpa napopmannonnsix rexuonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHbIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJIOM B
Internet, ocHaieHHBIE COBPEMEHHBIMU ITPOrPAMMHO-METOANYECKMMH KOMILIEKCAMH [
pereHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEIHLHON TEXHHUKH.

3. AynuTopuu A CaMOCTOSITENIbHOM paObOThl: KOMITBIOTEPHBIE KJIACCHI; YUTAJIbHBIE
3anbl Oubsmoreku. Bee kimacesl YUT u ACY ¢ nepcoHanbHBIMU KOMITBIOTEPAaMH, BBIXOJIOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCUTETA.

4. Ayautopuii Juisi TPYIIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTAUI, TEKYILETO
KOHTPOJISI U TPOMEXYTOUHOM arrectanuu. Aya. 282 u kiaccel YUT u ACY.

5. ITomemeHus 715t CAMOCTOSITENILHOM PabOThI 00yUaIOIIUXCsI, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JIOCTYIIA B AIEKTPOHHYIO HH(POPMaLIMOHHO-00pa30BaTeNbHYIO cpey opranuzauuu. Kiaccbl
YUT u ACY.

6. Ilomemenust s XpaHeHUS U TPOYUIAKTHYECKOTO 0OCITY>KUBAHHSI Y4eOHOTO
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOIOTUN — aya. 372.



npuioxxenue 1
«Y4eOHO-MeToAnYECKOe 00ecIIeYeHue CaMOCTOSITEIbHON paboThl 00yUarOIUXCs»

IIOCTPOEHHUE TEJIEKOMMYHHKAIIHOHHBIX CUCTEM
Jlaboparopnas padora Konpurypamusa OSPF a5 ogHoii 30HbI
Hean o0yvyenus
B pe3ynbTaTe 3TOro pasnaesna Bbl JOJKHBI PEIIUTH CIEAYIONINE 3a0auu:
[J Hacrpoiika ugentudukaropa mapipyruzaropa ains OSPF.
[ YcranoBka OSPF Ha ykazanHOM uHTep(eiice niu CeTH.
[J ITpocmotp omnepauuit OSPF ¢ moMomisio KoMaH ] 0TOOpaXeHHUSI.
[1 O6bsBieHre MapupyToB 1o ymoadanuio B OSPF.
[J I3meHeHue nHTEpBajia NpUBETCTBUS U MepTBOro uHTeppaia OSPF.
[J O3nakomiienue ¢ Beioopamu DR miu BDR B ceTsix ¢ MHOXXECTBEHHBIM JOCTYIIOM.
[ Usmenenne npuoputera mapumpyra OSPF mis manumynupoBanust Beioopom DR.
Tonosiorus
Puc. 4.4 Tononorust OSPF st oiHOM 30HBI

LoopBackd
10.0.2 224

GO0
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

Jl1st ceTeBOro aIMUHUCTpaTOpa HEOOIBILIOTO NPEANPUITHS TpeOyeTcs, 4TOObI CeTh Oblia
peanu3oBaHa ¢ ucnoib3zoBanueM OSPF. 3arem ceTh 1oimkHA MOAEP)KUBATH OAHY 00JacThb, U C
y4eToM OyIyIlIero paciupeHus TpedyeTcs, 4yToObl 3Ta 001acTh OblLIa yCTaHOBJIEHA KakK 001acTh
0. ITpotokos OSPF nomxeH o0BBIATE MapIIPYThl IO YMOJIYAaHHUIO, a Takxke BbIOUpaTh DR u
BDR 1151 ycTOHYMBOCTH CETH.

3agaun

Ilar 1 IToaroroBka cpeasbl

Ecnu Bbl HAUMHAeTe BBHIIOJIHEHUE 33/1aHUI 3TOTO pasjiesia C HEHACTPOEHHBIM YCTPOWCTBOM,
HAYHUTE OTCIOJIA, a 3aTeM neperauTe K mary 3. JlJist TeX, KTO IPOoJA0KaAET MPEAbIAYIINE
naboparopHbie pabOThI, HAYHUTE C Iara 2.

VYcranoBute 6a30ByI0 KOH(PUTYPAITUIO CUCTEMBI M aIpeCcallvio 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-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 3aBepmienus konBepreHuu MapipyroB OSPF npocmoTrpure TabnuIisl MapuipyTu3auu
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 npusenennom npumepe kanan 10.0.13.1 R1 noka3zeiBaet, uyto 310 DR. Beibop DR He siBnsiercs
MIPEUMYIIECTBEHHBIM, 3TO O3Ha4aeT, 4YTo kaHay R3 He Oyner Opath Ha cebst posib DR ot R1,
noka nporiecc OSPF we Oynet cOporeH.
Komanpga display ospf peer brief takxxe MokeT ncmoap30BaThes A1t OTOOpaXKEHUs CKATOU
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 nHTEpBaa Mo yMOIYaHHUIO.

<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

[Tpenpinymas naGopManus MokaspBaeT, yto R1 umeer Tonmbko oxHoro cocena, R2. ITockonbky
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 MHTCPBaAJla IIPUBCTCTBUA U MEPTBOI'O
unrepBaiga OSPF va GE0/0/0 nnst R3 no 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(1)[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

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.

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
MapuUIpyThI [0 YMOIYaHHIO, 00bsBICHHBIE 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 InLoopBack0

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 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 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 uHpopmanus nokassiBaet, uro R3 susgercs DR, a R1 sBasercs BDR. Oto
CBSI3aHO C Te€M, 4TO uaeHTuukarop Mapupyruzaropa R3 10.0.3.3 6onbie uaentuduxaropa
mapupyruzaropa R1 10.0.1.1. R1 n R3 ucnons3yroT NpuoOpUTET 10 YMOJTYaHUIO 1, TOITOMY HX
UACHTU(PUKATOPBI MapLIPyTU3aTOpa UCHOIb3YIOTCS A BeiOopa DR mnu BDR.
Bemmonaure komangy ospf dr-priority mis usmenenus npuoputeroB 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 MapipyTu3aTopa DR He nepen3Oupaercs, mo3ToMy HE0OOXOAUMO COPOCHUTD CBSI3b
coceqnero OSPF mexny R1 u R3.

BrikimrounTe 1 noBTopHO BKItounTe HHTEpdericel 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-GigabitEthernet0/0/0Jundo shutdown

[R3-GigabitEthernet0/0/0Jundo shutdown



Beimonaute komanay display ospf peer ans 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
cranoButca DR, a R3 cranosurcsa BDR.



MIPUIIOXKEHUE 2

«OLIGHO‘-IHBIC cpeacTBa ajid MpoOBCACHUA HpOMe)KYTOqHOfI aTTeCTalum»

IIOCTPOEHUE TEJIEKOMMYHUKAIIHOHHBIX CHCTEM

Kon
WHJUKaTOpa

N HIuKaTOp AOCTHIKEHUS
KOMIIETEHIIUU

OLeHOUYHBIE CpeICTBA

[K-5 CriocoOHOCTH K (hopMaTu3aiui ¥ aITOPUTMU3ALMHI IOCTABICHHBIX 33/1a4, K HATMCAHUIO TIPOTPAMMHOTO

Koaa € UCII0JIb30BAHUEM A3BIKOB IIPOIrpaMMUPOBAHUS, ONPCACICHUA U MAHUITYJIMPOBAHUA JaHHBIMHA U

0(OPMIICHHIO TPOTPAMMHOTO KOJ[a B COOTBETCTBUU YCTAaHOBICHHBIMU TPEOOBAHUSIMH

Kon

Cooeporcanue
uHouxamopa

Teopemuueckue 6onpocsi, mecmsl, NpaKkmuyeckue 3a0anus, 3a0auu
U3 npoeccuoHanbHo 0061aCmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuaivl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-5.1

Ol1leHMBAaET KauyeCTBO
MaTeMaTHYECKON MOJICITH
pu popMaau3auu
3a/1a4y MPeIMETHOMN
obJractu

[TepeueHsb TEOPETHUECKUX BOIIPOCOB

[Tpunnune! paboTsl 1 KoHpUrypupoBanue npotokoiaoB HDLC u
PPP

[Tpunnune! paboTel u koHpUrypupoBanue PPPoOE
IIpeodpaszoBanue cereBbix agpecoB (NAT)

HpaKTI/I‘leCKI/IC 3aaHus

0 [TakeT KaKoro THIA JOKEH OBITH OTIPABJICH B OTBET HA
naket Configure-Request asst ycnenrHoro ycraHOBIICHHUS
KaHaJIBHOTO ypoBHs PPP?

O Kakoit mpoTokoi UCIIONIB3yeTCs 171l COTIacOBaHMS
IP-anpecos? Ha xakoM 3Tare BBIIOJHSAETCS COTrJIaCOBaHHE
IP-anpecos?

O [Moyemy HE0OX0qMMO yMeHbIIUTH pazmep MTU/MRU
naketoB PPPOE He nomxkeH npessimath 1492 Gaiita?

[K-5.2

OreHuBaeT KauecTBO
pa3paboTaHHBIX
QJIITOPUTMOB JIJIS
MOCIEAYIOIIETO
KOJUPOBAHUS

Hepequb TEOPCTUICCKUX BOIIPOCOB

Crucku konTpoist goctymna (ACL)

3ammra ganneix ¢ IPSec VPN

YHUBepcalibHasi MHKAIICYJISIMS IPU MapLIpyTU3ALUU

ITpocroit mporokon yrnpasienus cetbio (SNMP)

Beenenue B cetu IPV6

Texnonoruu maprpyruzaun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3agaHus

0 Jlnst wero ucnonb3yercs komanaa dialer bundle mpu
ycTaHOBJIeHHH coenuHenus PPPOE?

O Kakoii MeTon1 mpeoOpa3oBaHus MO3BOJIUT HOTYYUTh TOCTYI
K cepBepy B 30He DMZ kak u3 BHelIHeH, Tak ¥ BHyTpEHHEH ceTeit?
O KaxoBa pynkuus PAT?

[K-5.3

OrneHuBaeT BEIOOD
MPOrPAMMHBIX CPEIICTB
JUTSE IPOTPaMMUPOBAHUS U
MaHUITYJTUPOBAHUS
IaHHBEIMH B COOTBETCTBUHU

[TepeueHb TCOPETHUECKUX BOIPOCOB
3amura naaubeix ¢ IPSec VPN

[IpakTrueckue 3axaHus

1. 0 Ha 6a3e kakux aTprOyTOB pacIIMPEHHBIN CITMCOK




Kon

NHauKaTop JOCTHXKEHUS

O11eHOYHBIE CPEICTBA

WHJUKATOpA [KOMIIETEHIINH
YCTaHOBJIEHHBIMHU KOHTPOJISI IOCTyIa MOXKeT (PuiIbTpoBaTh Tpaduk?
TpeOOBaHUSAMHU O Kakwue nericTBUS NpeArpUHUMAIOTCS ITpU 00HAPY)KEHUH

coBmajicHUs ycioBus ¢ mpasuiiom ACL?

0 UYro u3 cebst npencrasiser SA (Security Association)?

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

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

o0ecreYeHHsI, TUarHOCTUKE OTKA30B M OIMMOOK CETEBBIX YCTPOMCTB U IPOTPaMMHOT0 00eCIIeUeHUS], KOHTPOJIFO
MIPOM3BOIUTEIILHOCTH CETEBOW MHPPACTPYKTYPhl HHPOKOMMYHHKAIIMOHHON CHCTEMBI, IPOBEICHUIO
pErJIaMEeHTHBIX PadOT Ha CETEBBIX YCTPOHUCTBAX M MPOrPAMMHOM 00€CIIEYeHUH HH(POKOMMYHHKAIIMOHHON
cucTeMsl [ obecreyenns paborsl Web-nprioskeHui

Kon Cooeporcanue Teoperuueckue BOPOCHI, TECTHI, IPAKTUICCKUE 3aJaHHsI, 3a/1a41 U3
uHOuUKamopa npodeCCHOHATLHON 00JIACTH, KOMILICKCHBIE 33/IaHUS, B TOM YHCJIE
3aJlaHus Ha KypCOBbIE IPOEKTHI (pabOThl) UM UHbIE MaTEpHAIIbI,
OLICHUBAIOIINE HHIUKATOP JOCTIKEHHUS KOMIETCHIUH
[1K-8.1 OmpenensieT KauecTBO [lepedyeHb TEOPETUIECKUX BOIIPOCOB
HACTPOMKH K KOHTPOJI YHuBepcanbHas HHKAICYJBSIIUA IPU MapIIpyTU3aluu
paboTBI CeTEBBIX ITpocroii mpotokos ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(pOKOMMYHUKALIMOHHOM | [[pakTHdecKue 3a1aHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unbeTpoBaHHOMY Tpaduky IPSec?
O Kaxkoe ocHoBHOe npeana3znauenue GRE?
0 B dem paznuna mexny napamerpamu Internet Address u
Tunnel source 8 komane display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YHOpaBJICHHA Bsenenue B cetu IPv6
0e30I1aCHOCTBIO CETEBBIX | [IpakTHUECKHE 3aaHHs
YCTPOHCTB 1 9. O Kakas Bepcus(n) SNMP Bxirogena(br) mo
IPOTPaMMHOTO YMOTHAHTIO?
obecreuenns, O Kakoit HoMep MopTa Ha3HAYEHHs UCTIOJIB3YETCS ATEHTOM JIst
AMATHOCTUKA OTKA30B U | pepenauy trap-cooOIeHKil Ha CTAHIIUIO YIPABIEHUS 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 Ipe/IHa3HaueH?
[1K-8.3 Onpenensier [lepeueHp TEOpETUUECKUX BOIIPOCOB
HEOOXOMMOCTD Texnonoruu mapupyruzauu 1Pv6
ITPOBCIICHUS Ycyru npunoxxenuit IPv6 DHCPv6

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
o0ecrnieueHnn
MH(POKOMMYHUKAITUOHHON
CHUCTEMBI C
Web-bynthatqcjv

[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEUYHAask CTaHLIUS MOXKET
CaMOCTOSITENTFHO TeHeprupoBaTh aapec IPv6?

O Kakoii Homep nopra ucnonbs3yercs RIPNg mis
IIPOCIIyIIMBaHUs OOBSABIECHUS MapIIPyTOB?

U Uto ucnonp3yercs sl YHUKAIbHOW UACHTU(DHKAIINN
Ka)KJIOTO COCETHETO y3J1a, Ha KOTOpoM 3amyiieH npoiecc OSPFv3?

O Kakue ¢popmarsl DUID B HacTositiee Bpems




Kon
HUHMKATOpa

NHauKaTop JOCTHXKEHUS
KOMIIETEHIUH

O11eHOYHBIE CPEICTBA

noaaepxuBarTcsa B VRP?
O Ecnu 6utet M u O o0bsiBnenust mapmpytuzatopa (RA)

YCTAHOBJICHEI B 1, KaKo¢€ ﬂCﬁCTBHG NpCaAIpUHUMACT KJIAEHT?




