MUHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA3OBAHNS
ﬁ POCCHUICKO ®EJIEPAIIAN
RNV

DepepabHOE TOCYIaPCTBEHHOE OI0/UKETHOE 00pa30BaTeIbHOE YUPEIKACHUE
BBICILIErO 0Opa3oBaHMs
«MarHuTOropcKuif ToCy IapCTBEHHBIN TeXHIUecKkuit yausepceureT um. I.1. Hocosa»

YTBEPXAIO
Q‘ ﬁupexrop NDuAC
%W 2 B.P. Xpammun

4 4
10.02.2023 r.

PABOYAS ITPOI'PAMMA JIMCLIUITIJIMHBI (MO Y JIS)

PACHPE/JEJIEHHBIE CUCTEMbI

Harnipasiienue moAr0TOBKH (CIEIHAIBHOCTS)
09.03.01 Mudopmaruka U BbIYHCIUTEIbHAS TEXHHKA

HanpasiieHHOCTD (Tpo(HIIL/ClIeIIAIH3aIHUs) IPOrPaMMEI
I[Ipoextuposanue 1 pazpaborka Web-npumoxeHui

VpoBeHb BbicIero oopasoBatus - 6aKajaBpuar

dopma 00yueHus
o4Hasd

Uucturyt/ pakyabrer  WHCTHTYT SHEPreTHKH H aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa BBIYMCIHTEIBHON TEXHUKH 1 IPOrPAMMHUPOBAHHS
Kype 2
Cemectp 4

MaruuToropck
2023 rox



PaGouas nporpamma coctassena Ha ocnose GI'OC BO - GakajnaBpHAaT 110 HANPABICHHIO
nozrorosku 09.03.01 Mudopmarika u BbrapcinTe/bHAsS TEXHHKA (npuxaz MuHOOpHAYKH
Poccun 01 19.09.2017 r. Ne 929)

Pabouas mporpamma paccmotpena u  omoOpea Ha  3aceaHHH Kadeaper
BeraucnurensHoit TEXHHKH U OporpaMMHUPOBAHHUSI

08.02.2023, mporoxon Ne 5 O// /
3as. xadenpoii N A / 0.C. Jlorynosa

Pa6ouas nporpamMma 0106pena METOAMYECKOIH KOMUCCHEH I/I{L}/AC

10.02.2023 r. mpoToxon Ne 7 @/ . g}’

[Ipencenarens / %zzgz/ ; B.P. Xpammun
z 77

PaGouast mporpamma cocrapiena: b

Jouent kadenpsr BTull, kaun, Texu. nayk & A.B. Jlegnos

Penensenr:

Hupexrop HUU «IIpoMGe30macHOCTbY, KA1, TeXH. HayK\ .1O. Hapkepuy



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu ocBOEHMSI TUCHUIUIUHBI (Moayisi) «PacmpeleneHHble CHUCTEMBD» SBISETCS
03HAKOMJICHHE CTYJCHTOB C PACIIUPEHHBIMU MTOHATUSAMH U TEXHOJIOTHSIMH PaOOTHI COBPEMEHHBIX
BBIUMCIUTENBHBIX MAIIMH, KOMIUJIEKCOB, CETEl XpaHEHHs M MepeAadd AaHHbIX, (hopMHpOBaHUE
NpEJCTaBICHUN O 3aJjauyaXx M METOJaxX aIMHHUCTPUPOBAHHMS OOOpPYIOBAHMUS, HCIIOJIB30BAHUS
3HAHUU JJIs pellieHus MPUKJIaIHbIX 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

Jucuuruinna PacnpeneneHHble  CHUCTEMBI  BXOJUT B 4YacTh y4eOHOro IJiaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

[IporpammupoBanue

HNudopmatuka

CTpyKTypbl ¥ MOJEJIN TaHHBIX

AJMUHUCTpUpPOBaHME CeTell nepeaayn JaHHbIX

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

Opranuzanus 9BM

OBM u nepudepuiinbpie ycTpolicTBa

AJIMAHHCTPUPOBAHUE CEPBEPOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus AucCUMIUIMHBI (Monyinsi) «PacmpeneneHHblE CHCTEMBI»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-3 CrocoOHOCTh aHAM3UPOBATH TPEOOBAaHUS K MPOTpaMMHOMY oOecredeHHo W 06azam
JTAHHBIX, Pa3pabOTKU TEXHUYECKHX chenudukaniii Ha MporpaMMHbIE KOMIIOHEHTBI U HUX
B3aUMOJIEHCTBUE, TPOEKTUPOBATH WED-TIpHI0KeHNs 1 0a3hl JAHHBIX

[1K-3.1 AHanu3upyer pe3yabTaThl 103a0UITUTH-HCCIIEIOBAaHUS JUTS
Web-nproskeHust

[1K-9 O6namaer crOCOOHOCTHIO K BBHIMOJHEHUIO MOHHTOPWHTA COOBITHH, BO3HUKAIOUINX B
nporecce paboThl MH(POKOMMYHHMKAIIMOHHON CHUCTEMBI, M TPOTOKOJIHPOBAHUS COOBITHIA,
BO3HHUKAIOIIUX B TIpoliecce padoThl MHPOKOMMYHHMKAITMOHHON CHUCTEMBI sl 00eCTIeueHUs
pabotel Web-nipunoxenuit

[1K-9.1 OneHuBaeT pe3ysibTaThl MOHUTOPUHTA COOBITHI, BO3HUKAIOLIUX B ITPOLIECCE
paboThl THPOKOMMYHHUKAIITMOHHON CHCTEMBbI
[1K-9.2 OneHnBaeT KadyecTBO MPOTOKOJIUPOBAHUS COOBITUH, BO3HUKAIOIIUX B

nporecce paboThl MH(YOKOMMYHHUKAIIMOHHON CUCTEMBI JIJIsi 00eCreueHUs
pabotel Web-niprtosxenuii




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 akaj. yacos;

— caMOCTOsITeNIbHAS paboTa — 74,2 akaJl. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCcTalMu - 3a4ET

AynutopHast ) =
o | xouraxTHas pabora E 3 ®dopma TeKyILero
= g X Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A . p Kon
S 3 © | caMocTosTeNnbHOU | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xommeTenuM
@) Q & paboThI TIPOMEKYTOYHOH
na6. | mpakr. [ € &
Tex. : PaKT. | =g aTTeCTaluu
3aH. 3aH. O &
1. Kommyranus B
pacnpeieeHHbIX CHCTeMax
1. ITouck
JOIOIHUATEILHOMN
UH(pOPMAIUH 10
3aJJaHHOU TeMe.
11 [Iporoxon 2. 1. ITposepxka MK-3.1
CBSI3YIOILETO JiepeBa CamocTosTeNlbHOE | HHAWBUIYAITBHBIX o
8 8/41 9 - . IK-9.1,
TIpuHumMnIbL paboThI u3ydeHue yueOHoun 3a/laHuH
. IK-9.2
npotokosia DHCP ¥ HAyYHO 2. YCTHBIH ompoc
JUTEPATYPBHI.
3. Paborac
AJIEKTPOHHBIMHU
OnbIMOTEKAMH.
4
1. ITouck
JIOTIOJTHUTENILHOM
UH(OPMAIHH T10
3aJIJaHHOU TeMe.
1.2 ArperupoBaHue 2. 1. IIpoBepka K-3.1
KaHaJIOB CamocTosTenbHOe | MHAMBUIYAIBHBIX o
8 | 94u 10 o | MBIy TK-9.1,
TTpunuunst paboThI u3ydeHne yueOHon 3aJaHui
. T1K-9.2
VLAN W HAy4YHO 2. YcTHBIN onpoc
JUTEPATYPBHI.
3. Paborac
AJIEKTPOHHBIMHU
6ubimorexamu.
Wroro no pazneny 16 | 17/81 19
2. Mapuipyruzanus B
pacrpe/esIeHHbIX CHCTEMAX




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

3aJaHHON TEME.

2.1 Mapmpyruzanus B 2. 1. ITpoBepka K-3.1
IP-ceTsix 8 R/A1 12 CaMocCTOSTEeNbHOE | MHAMBUIYATBHBIX HK-9l1,
Crartuueckue MapIIpyThl u3ydeHue yueOHon 3aJaHui HK-9. 2’
nepenaun no IP-cetn 1 HAYYHO 2. YCTHBI ompoc '
JIUTEPATYPBI.
3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
2.2 Mapuipyruzauus c SaﬂaHHgH eme. 1. TIpoBenka
YACTOM COCTOAHMA KaHata CaMocroéTem,Hoe UH ;/IBI/II) aJ?LHLIX TK-3.1,
C TIOMOIIBID TPOTOKOJIA 10 9/21 75 - AMBHILY N T1K-9.1,
u3ydeHne yaeOHoM 3aaHui
OSPF . I1K-9.2
Mapmpyrsamis VLAN 1 HAYYHO 2. YCTHBIN ompoc
JIUTEPATYPBI.
3. Paborac
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHU.
HWroro no pazneny 18 | 17/61 55,2
HWroro 3a cemectp 34 (34/141 38,5 3auéT
HToro no gucLuIninHe 34 |34/141 74,2 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

2. CaMoCTOSTENbHOE N3y4YeHUE yUeOHOM 1 HAYIHO JIUTEPATYPHI.

3. Pabora ¢ 311eKTpOHHBIMU OMOINOTEKAMH.

1. TpagunronHsle 0Opa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHI0
00pa3oBaTeNbHOTO Tpollecca U MPEANOoJIaralonlyl0 MpsAMYyH TPAHCIALMIO 3HAHUM OT
Iperno/iaBaTess K aclupaHTy.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

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

JlaGoparopHasi paboTa — opranuzanus yueOHo! paboThl C peaIbHBIMU MaTepPHUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCIISIMHU
pealbHbIX 00BEKTOB.

2. Texnomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpas MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaITUH JUISl CTAMYJTUPOBAHUS aKTHBHOW ITO3HABATEIILHOU JICITSIILHOCTH aCITUPAHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IpEeIoiIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@dopMbl yU4eOHBIX 3aHSATHI C WCIOJB30BAHUEM CICIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—IPOBOKANMS (M3JI0KEHHE MaTepHaia ¢ 3apaHee
3arIaHuPOBAHHBIMU OLIUOKAMM ), IeKIUsI-0ece1a, TeKIUs-AUCKYCCHUs, TEKIUs-KOH(EPEeHIINS.

4.  HWudopMallmOHHO-KOMMYHUKAIIMOHHBIE  O0pa3oBaTelIbHBIC  TEXHOJOTUH  —
opranu3aiys 00pa3oBaTEIbHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEJICTB pa0OTHI CO 3HAHUSIMU B PA3IUIHBIX TPEIMETHBIX 00IaCTSIX.

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-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIITHHbBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Onudep, B.I'. OcHOBBHI ceTeill mepeadn JaHHBIX | yueOHoe mocodue / B.I'. Onudep,
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) lonotHuTEIBLHAS JTUTEPaTypa:
1. Marsees, M.Jl. Aaqmunuctpuposanue Windows 7. [IpakTuueckoe pyKOBOJICTBO U



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

2. Kyrysos, O. 1. UHpOKOMMYHUKAIIMOHHBIE 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
OIEPALIMOHHBIC CHCTEMBI, CEPBEPBI, CIYKOBI U MPOTOKOJBI. JlabopaTopHbie paboOThI : ydeOHOE
nocooue / E. A. Tewraiikun. — 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 (nara obpamenus: 15.03.2020). — Pexum mgoctyma: s
aBTOPU3. I10JIb30BATEIIECH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN

MS Office 2007
Professional
MS Visual Studio

Ne 135 o1 17.09.2007 0eccpouHO

CcB0O0OIHO pactpoctpansemoe [10 0eccpovHO
Code
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanue kypca Cchblika

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPaHEHHUS, TIepeJadu 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, ocHameHHbIE COBPEMEHHBIMH IMPOIPAMMHO-METOJMYECKHUMU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKHU U BBIYUCIUTEIbHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENLHON paboThl: KOMIBIOTEPHBIE KJIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOIOM 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. Tlomemenuss s CaMOCTOATENBbHON paboThl O0yYaromUXcs, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHS] K ceTu «VIHTepHeT» U Haludyuem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEeNIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

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



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

IIOCTPOEHHUE TEJIEKOMMYHHKAIIHOHHBIX 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 IIpocmotp onepanuit OSPF ¢ moMoIpio KoMaH 1 0TOOpaXEeHHUS.
[1 O6bsBiIeHEE MapIpyToB 1o ymoadanuio B OSPF.
[J I3meHeHne HHTepBaJla IPUBETCTBUS U MepTBOro nutepsaia OSPF.
[ O3nakomiienue ¢ BeiOopamu DR mirt BDR B ceTsix ¢ MHOXKECTBEHHBIM JIOCTYIIOM.
[1 U3menenne npuoputera mapmpyra OSPF mis manumynupoBanus Beioopom DR.
Tonosiorus
Puc. 4.4 Tononorust OSPF st oiHOM 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
ydeToM OynyIIero pacimupeHus Tpedyercs, yToObl 3Ta 001acTh ObLIa yCTaHOBJIEHA KaK 00J1acTh
0. ITpotokon OSPF nomxeH o0BBIATE MapIIPYThl IO YMOJIYAaHHUIO, a Takke BbIOUpaTh DR u
BDR 1151 ycTOHYMBOCTH CETH.

3amaun

Ilar 1 IToaroroBka cpeasbl

Ecnn Bbl HAUMHAETE BHINIOJHEHUE 3a/1aHUH ITOTO pa3ziesla C HEHaCTPOEHHBIM YCTPONUCTBOM,
HAYHHUTE OTCIOJIA, a 3aTeM neperauTe K mary 3. st Tex, KTo OpoIoHKaeT TpeablIyue
nabopaTopHble pabOThl, HAUHUTE C I1ara 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 nntepdeiicel, He06X0uMble JUIs 3TOU JIaOOPaTOPHON pabOThI, M OTKIIOYUTE TE,
KOTOpBIC HE HY)KHEL.

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

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

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

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

[R3]undo interface LoopBack 3

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

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

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



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

[R1-GigabitEthernet0/0/0]quit

[R1]Jundorip 1

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

[R2]interface GigabitEthernet 0/0/0

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

[R2-GigabitEthernet0/0/0]quit

[R2]interface GigabitEthernet 0/0/1

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

[R2-GigabitEthernet0/0/1]quit

[R2]undo rip 1

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

[R3]interface GigabitEthernet 0/0/1

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

[R3-GigabitEthernet0/0/1]quit

[R3]Jundo rip 1

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

Ilar 3 Koupurypupoanune OSPF.

[Tpucpotite 3nadenne 10.0.1.1 (kak 0HO UCTONB3YETCS B IorTHdeckoM uHTepdeiice loopback 0
JUTS IPOCTOTHI) B KauecTBE UAeHTH(PHKaTOpa MapuipyTuzaTopa. cnonb3yiite process 1 OSPF
(mporecc Mo ymorganuio) u ykaxure cermeHTsl cetd 10.0.1.0/24, 10.0.12.0/24 u 10.0.13.0/24
Kak yactb oomactu 0 OSPF.

[R1]ospf 1 router-id 10.0.1.1

[R1-ospf-1]area O

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

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

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

Paznuynrie I/II[CHTI/I(I)I/IKaTOpLI IponeccoB 6yHYT reHepUupoOBaTh HECKOJIBKO 0a3 JAaHHBIX
COCTOSTHUI KaHAJIOB, IO3TOMY YO€IUTECh, UTO BCE MAPIIPYTHU3aTOPbl UCIOIb3YIOT OJUH U TOT
KE I/II[CHTI/ICI)I/IKaTOp mnmpormnecca OSPF. Macka IIOACTAaHOBOYHOTI'O 3HAaKa JOJI’KHaA OBITH YKa3aHa KakK
yacTh KoMaH eI Network.

Bpyunyto HazHaubTe 3HaueHue 10.0.2.2 B kauecTBe UJIEHTU(PUKATOpA MAPILIPYTH3ATOPA.
Ucnonwiyiite npouecc 1 OSPF u o6bsBute cerments cetu 10.0.12.0/24 u 10.0.2.0/24 B obnactu
0 OSPF.

[R2]ospf 1 router-id 10.0.2.2

[R2-ospf-1]area O

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

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

...output omitted...

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

[R3]ospf 1 router-id 10.0.3.3

[R3-o0spf-1]area 0

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

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

...output omitted...

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



Ilar 4 IIpoBepka koudurypauuu OSPF.

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

<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBackO0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.2.2/32 OSPF 10 1 D 10.0.12.2 GigabitEthernet0/0/1
10.0.3.3/32 OSPF 10 1 D 10.0.13.3 GigabitEthernet0/0/0
10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.1.1/32 OSPF 10 1 D 10.0.12.1 GigabitEthernet0/0/1
10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.3/32 OSPF 10 2 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 OSPF 10 2 D 10.0.12.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
<R3>display ip routing-table

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

Routing Tables: Public

Destinations : 16 Routes : 16

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

10.0.3.3/32 Direct 00 D 127.0.0.1 LoopBackO0




10.0.3.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.12.0/24 OSPF 10 2 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.0/24 Direct 0 0 D 10.0.13.3 GigabitEthernet0/0/0
10.0.13.3/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
172.16.0.0/24 Direct 00 D 172.16.0.1 LoopBack?2
172.16.0.1/32 Direct 0 0 D 127.0.0.1 LoopBack2
172.16.0.255/32 Direct 0 0 D 127.0.0.1 LoopBack2
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
ITposepnTe cereBoe coequnenne Mexay R2 u R1 B 10.0.1.1 u mexxny R2 u R3 8 10.0.3.3.
<R2>ping 10.0.1.1

PING 10.0.1.1: 56 data bytes, press CTRL_C to break

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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 37/41/45 ms

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=254 time=37 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=254 time=42 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=254 time=42 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

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

OSPF Process 1 with Router ID 10.0.1.1

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

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.12.1 BDR: 10.0.12.2 MTU: 0

Dead timer due in 32 sec

Retrans timer interval: 5

Neighbor is up for 00:47:59

Authentication Sequence: [0 ]

Neighbors

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

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.13.1 BDR: 10.0.13.3 MTU: 0



Dead timer due in 34 sec
Retrans timer interval: 5
Neighbor is up for 00:41:44
Authentication Sequence: [ 0]
Komanna display ospf peer oroGpakaet moapooHyr0 HHGOPMAIUIO O JIFOOBIX COCETHUX y3JIax.
B npuBenennom npumepe kanan 10.0.13.1 R1 mokassiBaet, uto 30 DR. Bei6op DR He sBasiercs
IpEeUMYIIECTBEHHBIM, 3TO 03HayaeT, uto kanai R3 He Oyzner 6pats Ha cebs posis DR ot R1,
noka nporiecc OSPF He Gyner cOporeH.
Komanna display ospf peer brief taxxe moxeT ncnosbp30BaTbest 151 OTOOpaKEHHUS 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 myist mpocMotpa
uHTepBana npuserctBus OSPF u MepTBOro MHTEpBasa Mo yMOIYaHUIO.

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

OSPF Process 1 with Router ID 10.0.1.1

Interfaces

Interface: 10.0.13.1 (GigabitEthernet0/0/0)

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

Priority: 1

Designated Router: 10.0.13.1

Backup Designated Router: 10.0.13.3

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

BeimonauTe komanay 0SpPf timer 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

[Tpenpinymas nndopmaius nokaspiBaeT, uto R1 umeer Tonbko oanoro cocena, R2. ITockonabky
unTepBaisl npuBeTcTBUs OSPF u mepTBbie nHTepBasibl Ha R1 u R3 paznuunsl, R1 u R3 He
CMOT'YT YCTaHOBUTB CB:3b ¢ cocequumu OSPF.

Beinosaute komangy 0Spf timer i u3MeHeHUs: HHTepBaJia IPUBETCTBUS 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(l)[4]:Neighbor changes
event: neighbor status changed. (Processld=1, NeighborAddress=10.0.13.1,
NeighborEvent=LoadingDone, NeighborPreviousState=Loading, NeighborCurrentState=Full)
<R3>display ospf interface GigabitEthernet 0/0/0

OSPF Process 1 with Router ID 10.0.3.3

Interfaces

Interface: 10.0.13.3 (GigabitEthernet0/0/0)

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

Priority: 1

Designated Router: 10.0.13.3

Backup Designated Router: 10.0.13.1

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

IToBTOopHas npoepka craryca cocennero OSPF na R1.

<R1>display ospf peer brief

OSPF Process 1 with Router ID 10.0.1.1

Peer Statistic Information

Area Id Interface Neighbor id State

0.0.0.0 GigabitEthernet0/0/0 10.0.3.3 Full

0.0.0.0 GigabitEthernet0/0/1 10.0.2.2 Full

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

[R3]ospf 1



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

[TpocmoTtpuTe Tabnuib mapmpytuzanuud R1 u R2. Ber moxkere Bunets, uto R1 u R2 nmonyuwmnm
MapUIpyThI [0 YMOITYaHHIO, 00BsiBIeHHBIE 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 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

172.16.0.0/24 Direct 00 D 172.16.0.1 LoopBack?2

172.16.0.1/32 Direct 0 0 D 127.0.0.1 LoopBack2

172.16.0.255/32 Direct 0 0 D 127.0.0.1 LoopBack2

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

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

PING 172.16.0.1: 56 data bytes, press CTRL_C to break

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

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

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

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

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

--- 172.16.0.1 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Ilar 7 KonTpoJs BbiGopa DR nim BDR OSPF.

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

OSPF Process 1 with Router ID 10.0.1.1

Neighbors

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

Router 1D: 10.0.3.3 Address: 10.0.13.3

State: Full Mode:Nbr is Master Priority: 1

DR: 10.0.13.3 BDR: 10.0.13.1 MTU: 0

Dead timer due in 49 sec

Retrans timer interval: 5

Neighbor is up for 00:17:40

Authentication Sequence: [ 0]

[Tpenpinymas nadopmanus mokaspiBaeT, uto R3 sBnsercs DR, a R1 sBasercs 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 ucnons3yroT NpuopuTeT 10 YMOJTYaHUIO 1, TOITOMY MX
UACHTU(PUKATOPBI MapILIPYTU3aTOpa UCHOIL3YIOTCS A 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 wnnu BDR BbiOpaH B pexume 0e3 BEITECHEHUS 110 yModanuto. [locie n3menenus
npUoOpUTETOB MapipyTu3aTopa DR He nepen3Oupaercs, mo3ToMy He0OXOAUMO COPOCHUTD 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 npeapiaymen nadopmanuu, npuopurer R1 Boie, yem npuoputeT R3, nosromy R1
cranoButca DR, a R3 cranosurcs BDR.



MIPUIIOXKEHHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecragumn

IIOCTPOEHUE TEJIEKOMMYHUKAIIHOHHbBIX CHCTEM

Kon
WHIUKATOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpelICTBA

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

KoJa € UCITI0JIb30BAHHUEM A3BIKOB IIPOIrpaMMHPOBAHUSA, OIPECACICHUA U MaHUITYJIUPOBaHWA JaHHBIMU 1

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

Kon

Cooepoicanue
uHouxamopa

Teopemuueckue 6onpocwl, mecmol, NPaKmuyecKue 3a0anus, 3a0auu
U3 npoeccuoHanbHoU 0061aCmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0aHusl Ha Kypcosble NpoeKmol (pabomul) uiu uHble
Mamepuaisl, OYyeHU8arouUue UHOUKAMOP OOCMUNCEHUS]
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 kakoM 3Tarie BBIOIHSAETCS COITIACOBAHUE
IP-anpecos?

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

[1K-5.2

OrneHNBaET Ka4yeCTBO
pa3pabOTaHHBIX
QJIITOPUTMOB JJIsI
MOCTIETYOIIETO
KOJIUPOBaHUS

[lepeueHb TeOpeTHUUECKUX BOIIPOCOB

Crucku koHTpOJis noctymna (ACL)

3amwura gauaeix ¢ IPSec VPN

YHUBepcabHas HHKATICYIISIIHS TPH MapIIpyTH3auN

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

[1K-5.3

OneHuBaeT BHIOOD
IIPOrPaMMHBIX CPEJCTB

JUISL IPOrpaMMUPOBaHUs U

MaHHUITYJIUPOBAHUS

JaHHBIMH B COOTBECTCTBUU

[lepeueHsb TEOPETHUECKUX BOIIPOCOB
ammra gaguasix ¢ IPSec VPN

[IpakTrueckue 3agaHus




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

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 cebst npencrasimsieT 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 OIMIHOOK CETEBBIX YCTPOMCTB U MPOTrPaMMHOI0 00eCIIeUeHUS, KOHTPOJIFO

MIPOU3BOIUTENILHOCTH CETEBO MHPPACTPYKTYpPhl HHPOKOMMYHHKAIIMOHHON CHCTEMBI, IPOBEICHUIO

perjJaMeHTHBIX paboT Ha CETEBBIX YCTPOUCTBAX U MPOrPaMMHOM 00ecrieueHUH HH(HOKOMMYHUKAIIMOHHOM

cucTeMsl s obecneyenns paborel Web-npuioskeHui

Kon Cooeporcanue Teopernueckue BONpoCkl, TECTHI, IPAKTUYECKUE 3a/1aHUs, 33/1a4H 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 Ka4eCcTBO [lepedyeHb TEOPETUUIECKUX BOIIPOCOB
HACTPOUKU M KOHTPOJIs YHuBepcanbHas HHKAINCYJISALNS [IPU MapIIpyTU3aLUU
paboThI CETEBBIX [pocroii 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€e30I1acHOCTBIO CETEBLIX HpaKTI/IquKI/Ie 3aIaHUs
YCTPOHCTB 1 9. O Kakas Bepcus(n) SNMP Bxirogena(br) mo
IPOTPaMMHOTO YMOTHAHIO?
obecreuenns, O Kakoif HoMep MopTa Ha3HAYEHHS UCTIOJIb3YETCS AaT€HTOM JIs
AMATHOCTURA OTKA30B U | pepenauy trap-cooOIeHKil Ha CTAHIIUIO YIIPABIEHHS 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
HEOOXOMMOCTh Texnonoruu maprpyruzaun 1Pv6
ITPOBCIICHUS Yenyru npunoxxenuit IPv6 DHCPv6

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
o0ecrnieueHnun
MH(POKOMMYHUKAITUOHHON
CHUCTEMBI C
Web-bynthatqcjv

[IpakTuyeckue 3agaHus

17. O Kakum 00pa3oM KOHEUYHAask CTAHLIUS MOXKET
CaMOCTOSITENTLHO TeHepupoBaTh aapec IPv6?

O Kakoit Homep nopta ucnonsszyercs RIPng mmst
IIPOCIIyIINBaHUs OOBSABIECHUS MapIIPYTOB?

U Uto ucnonp3yercs sl YHUKAIbHOW UACHTU(DHKAIINN

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




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpEICTBA
WH/IMKATOpa [KOMIIETCHIINH

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

YCTaHOBJIEHHI B 1, Kakoe AeCTBUE TPENITPUHUMAET KIUEHT?




