MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

: YTBEPXJIAKO
\ JupexTop UDHAC
¢ \R C.H. Jlykpsinos
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}

26.02.2020 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

PACIIPEJJEJIEHHBIE CUCTEMbBI

HarmpaBieHue oAroToBKH (CHEIHATBLHOCTB )
09.03.01 UudopmaTrka U BEIYHCITUTEIIbHAS TEXHUKA

HamnpasnennocTs (nmpoduis/crienuanu3aims) IporpaMMbl
[TpoexTupoBanue u pazpadorka Web-npunoxeHuit

VYpoBeHb BhICIIEr0 00pa3oBaHus - OakanaBpuar

®opma 0OyueHus
OuHast

Wuctutyt/ pakynsrer  MHCTHTYT SHEPreTHKH U aBTOMAaTH3UPOBAHHBIX CUCTEM

BrraucianrenbHON TEXHUKH U nporpaMMHUpPOBaHUA
2
4

Maruauroropck
2020 ron



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

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

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

/
PaGouast imporpamma 000peHa METOIHUeCKOl KoMHCCHeH Vgn AC

26.02.2020 r. mpoToxon Ne 5 I

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

7

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




JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii O.C. ioryHOBa

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

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

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

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOGHUSI TUCHUIUIUHBI (MoOayisi) «PacmpeleneHHble CHUCTEMBD» SBISIETCA
03HAKOMJICHHE CTYJCHTOB C PAaCIIUPEHHBIMU MTOHATUSMH 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

Hucuunnuua PacnpeneneHHble CUCTEMBbl BXOAMT B 4acTh Y4YeOHOro IjIaHa
bopMHpyeMyI0 yyaCTHUKaMHU 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

AJIMAHHCTPUPOBAHHUE CEPBEPOB

3 Komnerenuun ody4arouierocs, 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, NPOEKTUPOBATH WED-TIpHIoKeHns 1 0a3bl JAHHBIX

[K-3.1 AHanu3upyer pe3yapTaThl 10320 UM TH-UCCIIETOBAHUS JUTSL
Web-npunosxenus

[1K-9 O6namaer croCOOHOCTHIO K BBHITIOJHEHUIO 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 TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 70,8 akaj. 4acos:
— aynuTopHas — 68 akaj. 4acos;
— BHeayIuTopHas — 2,8 akaJi. 4yacoB

— caMOCTOsITebHAs paboTa — 73,2 akaJi. 4acoB;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

pacnpesieNIeHHbIX CHCTeMax

AynutopHast ) =
o | xouraxTHas pabora E 3 ®dopma TeKyILero
=
Paznen/ rema S (B axaz. vacax) g Bitn . HORTPOTH Kon
g 8 © [ camocTosiTenbHOI | ycreBaeMOCTH
JUCLUTUTAHBI 5 [ . | xommeTenuM
@) 2 £ paboThI TIPOMEKYTOYHOM
Tex. mab. | mpaxr. z g aTTecTalyy
3aH. 3aH. O &
1. Kommyranus B
pacnpeieeHHbIX CHCTeMax
1. ITouck
JIOTIOJTHUTENILHOM
UH(OPMAIHH 10
3aJIJaHHOU 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
JIOTIOJTHUTEJILHON
UH(}OPMAIHH 110
3aJIaHHOU TEME.
1.2 ArperupoBaHue 2. 1. TIpoBepka K-3.1
KaHaJIOB CamocTosTenbHOe | MHAMBUIYATBHBIX "
8 | 94u 9 o | MBIy TK-9.1,
TTpunuunst paboThI u3ydeHue yaeOHoun 3aJaHui
. T1K-9.2
VLAN W HAy4YHO 2. YcTHBIN onpoc
JUTEPATYPBHI.
3. Paborac
AJIEKTPOHHBIMHU
6ubimorexamu.
Wroro no pazneny 16 | 17/81 18
2. Mapuipyruzanus B




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. YCTHBIN ompoc '
JIUTEPATYPBI.
3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU
UH(}OPMAIUH 10
2.2 Mapuipyruzauus c 3aﬂaHH§H 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 37,5 3a4€T,Kp
HToro no gucLuIinHe 34 |34/141 73,2 KypeoBas pabora,

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

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

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

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

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

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

@dopMbl yU4eOHBIX 3aHSATHI C WCIOJB30BAHUEM CICIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

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

4.  HWubopMallMOHHO-KOMMYHUKAIIMUOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
OpraHu3aiys 00pa3oBaTENbHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pabOTHI CO 3HAHUSMHU B PA3IMUHBIX TTPEAMETHBIX 00JIaCTAX.

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

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

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

a) OcHoBHasl TUTEpaTYypa:

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

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

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

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

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



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

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

B) MeTonuyeckue ykazaHusi:

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

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

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe o0ecneyenne

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

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hazssauue xkypca CchlIKa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:



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

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

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

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

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

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









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

PACIIPE/IEJIEHHBIE CHCTEMbI
JlaGoparopHas padora Hacrpoiika craTu4ecKuX MapmpyToB 1 MAPIIPYTOB 110
YMOJIYAHUIO
e 00y4yeHnus
B pesynbrare 31010 paszaena Bl JOHKHBI PELIMTh CIEAYIOLIME 3a1a4u:
[ HacTpoiika cTaTiueckoro MapuipyTa ¢ ucnoliib3oBanueM untepdeiica u IP-agpeca B kauecte
CJIEYIOILETrO MEPEX0/a.
(] IIpoBepka pabOThI CTATHUECKOTO MapIIpyTa.
[J Peasin3anust B3auMOCBSI3U MEXKY JIOKAIbHOM U BHEIIHEH CEThIO C UCII0JIb30BAHUEM
MapIIpyTa o yMOJT4aHHUIo.
] HacTpoiika pe3epBHOIO CTaTHUECKOT0 MapLIpyTa Ha MapIIpyTU3aTope.

Tomnosorust

Puc. 4.1 Tononorus nabopaTopHOi pabOTHI AJs CTATHUECKOTO MapuIpyTa U MapuipyTa 1o
YMOJTYaHHUIO

Cuenapuii

Hpe,I[HOJ'IO)KI/IM, 4TO BBl ABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMIIAHHUH, KOTOpas UMCCT OANH
aIlMI/IHI/ICTpaTI/IBHHﬁ AOMCH, U B ITpeaciiax aIMUHHUCTPATHUBHOT'O JOMCHA 6I)IJIO OIpeaciICHO
HECKOJIBKO CCTeﬁ, AJI1 KOTOPBIX B HACTOAIICEC BPECMS HE CYIICCTBYCT METOJda MAPIIPYTU3allUU.
[Tockonpky MaciiTad ceTr Majl, BCEro HECKOJIBKO CETeH, CTaTUYECKHE MapIIPYThl U MapIIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BATHCS IS pCaIn3alliui MC)KCETCBOT'O BSaHMOHeﬁCTBHH.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3alpalmBacTCA MapoJib, U €CJIIN HC YKA3aHO NHOC, nomanyﬁCTa, I/ICHOJ’IBBYIZT@ mapoJib:
huawei

3amaun

Ilar 1 Beino/iHeHHe OCHOBHBIX HACTPoOeK cuctemMbl u IP-agpecos

Hactpoiite nmena ycrpoiicts u IP-anpeca st R1, R2 u R3.

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

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

[R1-GigabitEthernet0/0/0]quit

[R1]interface GigabitEthernet 0/0/1

[R1-GigabitEthernet0/0/1]ip address 10.0.12.1 24

[R1-GigabitEthernet0/0/1]quit

[R1]interface LoopBack O

[R1-LoopBackO]ip address 10.0.1.1 24

Bemonnure komany display current-configuration ans npoBepku HacTpoOeK.
<R1x>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.1/24 up up

GigabitEthernet0/0/1 10.0.12.1/24 up up

GigabitEthernet0/0/2 unassigned up down

LoopBack0 10.0.1.1/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.

[Huawei]sysname R2



[R2]interface GigabitEthernet 0/0/1

[R2-GigabitEthernet0/0/1]ip address 10.0.12.2 24
[R2-GigabitEthernet0/0/1]quit

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]ip add 10.0.23.2 24
[R2-GigabitEthernet0/0/2]quit

[R2]interface LoopBackO

[R2-LoopBackQ]ip address 10.0.2.2 24

<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 unassigned up down

GigabitEthernet0/0/1 10.0.12.2/24 up up

GigabitEthernet0/0/2 10.0.23.2/24 up up

LoopBack0 10.0.2.2/24 up up(s)

...... output omitted......

<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 GigabitEthernet0/0/2

[R3-GigabitEthernet0/0/2]ip address 10.0.23.3 24
[R3-GigabitEthernet0/0/2]quit

[R3]interface LoopBack 0

[R3-LoopBack0]ip address 10.0.3.3 24

<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.3/24 up up

GigabitEthernet0/0/1 unassigned up down

GigabitEthernet0/0/2 10.0.23.3/24 up up

LoopBack0 10.0.3.3/24 up up(s)

...... output omitted......

C noMoIIbI0 KOMaH I PING MPOBEPhTE COSAMHEHHE C CeThio ¢ R1.
<R1>ping 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.12.2: bytes=56 Sequence=1 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttlI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=>5 ttl=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 30/30/30 ms

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=6 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms



Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/6 ms

C moMoIIp10 KOMaH bl ping MPOBEPHTE COCTUHEHHE C CeThIO ¢ R2

<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=255 time=31 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=31 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=41 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=255 time=41 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 31/35/41 ms

Hlar 2 [IpoBepka NOAKJIIOYEHUS

C oMo KOMaHIbl ping poBepbTe coequHeHne Mexay R2 u cerssmu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

Ecnu R2 xouet ycraHoBUTH CBA3b ¢ cerMeHTOM ceTu 10.0.3.0, MapiipyT, npeaHa3HaAYeHHBIN 115
3TOTO CErMEHTA CETH, TOJDKEH ObITh HACTpoeH Ha R2, a MapimipyThl, IpeaHa3HaYCHHbIE IS
untepderica R2, nomxHbl ObITh HaCTpOeHBI Ha R3.

[Tpenpinymunii pe3yapTaT TecTa nokasplBaeT, 4To R2 He Moxker cBsa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.

Beimonaute komanay display ip routing-table mst mpocmoTpa Tabnuiel MapmpyTuzanuu R2.
Tabnuira MappyTU3ay He COAEPIKUT MAPIIPYTOB ABYX CETEH.



<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

10.0.2.0/24 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

10.0.12.0/24 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

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

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

Ilar 3 KonpurypupoBanue ctaTH4ecKUX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT 1i1st cereit HazHauenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLIUM [IepeX0/IoM, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nns R3, 3nHauenue
npenanoureHus 60 sABiIseTcs 3HAUEHUEM 110 YMOJIYAHUIO U HE JOJIKHO OBITh YCTAHOBIICHO.
[R2]ip route-static 10.0.13.0 24 10.0.23.3

[R2]ip route-static 10.0.3.0 24 10.0.23.3

[Tpumeuanue: B komanse ip route-static sHauenue 24 ykas3pIBaeT JUIMHY MAacKH MOJICETH,
KOTOpasi TaKKe MOKET OBbITh BbIpaXK€Ha C UCIOJIB30BaHUEM JIeCATUYHOrO hopmara
255.255.255.0.

<R2>display ip routing-table

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

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

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 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

Ilar 4 Kon¢purypupoBanue pe3epBHbIX CTATHYECKMX MAPLIPYTOB.

Jannbie, kotopbiMu oOMeHuBarotes R2 u 10.0.13.3 u 10.0.3.3, nepeaarorcst MO JIUHUU CBSI3H
Mexy R2 u R3. R2 ve moxer cBsizatbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexay R2 u R3
HEHCIIPABEH.

B cootBeTcTBUM ¢ Tonosorueit R2 moxer oOMennBaThest qaHHBIME ¢ R3 depes R1 B ciydae
c60s coenuueHus mexxkay R2 u R3. [lnst BKroueHus 3TOH U30BITOYHOCTH MOXKHO HACTPOUTH
pE3EepBHBIN CTaTUYECKNNA MapHIpyT. Pe3epBHbBIE cCTaTHYECKHE MApIIPYThl HE JEHCTBYIOT B
00bIuHBIX ciydasix. Ecnmu cBsizb Mexay R2 u R3 He paboraet, pe3epBHBIE CTaTHYECKHE
MapIIpyThl UCIIOIB3YIOTCS IS IEPEe1auu JaHHBIX.

M3MeHnTe HACTPOMKU ISl pe3ePBHBIX CTATHUECKUX MAPIIPYTOB, YTOOBI MapIIPYTHI
HCIIOJIb30BAIMCH TOJIBKO B CiIydae cO0si OCHOBHOIO KaHaja. B aTom nmpumepe nmpenmnodreHue
PE3EPBHOrO CTATUYECKOI'0 MapILIpPyTa YCTaHOBJIEHO paBHBIM §0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

[R2]ip route-static 10.0.13.0 255.255.255.0 10.0.12.1 preference 80

[R2]ip route-static 10.0.3.0 24 10.0.12.1 preference 80



[R3]ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES

Iar 5 IIpoBepka cTaTH4YeCKMX MapIPYTOB.

[TpocMoOTpuUTE TEKYIIYIO KOH(UTYPALIUIO CTATHYECKOTO MapIIpyTa B TA0INIIE MAPIIPYTH3AIHH
R2.

<R2>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
10.0.2.0/24 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 LoopBack0

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
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 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2
10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
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
Tabnuia MapImpyTH3aiK COJIEPHKUT JIBa CTATHUECKUX MapIIpyTa, KOTOPbIe ObUTH HACTPOCHBI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siBaroniee Ha CTaTHYSCKUR
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Uil MapIipyTa
HCIOJIB3YCTCA MPEAIIOUYTCHUC 110 YMOJIYaHHIO.

[TpoBepbTe ceTeBOE COeAMHEHUE, YTOOBI YOeIUThCs, uTo MapuIpyT Mexxay R2 u R3 cymectsyer.
<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=5 ttl=255 time=34 ms
--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 34/34/34 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=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttl=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 ttl=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttl=255 time=41 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss




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

PeByJ'IBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPYT pa60T aCT HOPMAJIbHO. KOMaHI[y
tracert Tak:xe MOXHO BBIIIOJIHUTB I IIPOCMOTpPA MapuIpyTa, 10 KOTOPOMY IIepeaarOTCs
JaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

BoixoaHble JaHHBIE KOMaH bl IPOBEPAIOT, YTO R2 HanpsMyto oTnpaBsiiseT AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPILIPYTOB.

Otxmrounte Mapmpyt K 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u nabGmonaiite 3a
U3MeHeHusMH B Tabmunax [P-mapmpyruzanum.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHuTe TaOIHIIBI MAPUIPYTH3AUY C PEABIAYITIMH Ta0IUIIaMUA MapUIPYTOB JI0 TOTO, KaK
Gigabit Ethernet 0/0/2 ObLT OTKITIOYCH.

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface

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 LoopBackO

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 80 0 RD 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 Static 80 0 RD 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

Crnenyrome nepexoas! ¥ NPEAIOYTEHHS IBYX MapIIPyTOB, KaK IIOKa3aHO B NPEAbIAYIIEH
Tabiuie MapupyTHu3anuu a1 R2, n3MeHUucCh.

ITpoBepspTe cBs3b Mexny R2 n agpecamu Haznauenus 10.0.13.3 u 10.0.3.3 Ha R2.
<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=255 time=3 ms

Reply from 10.0.3.3: bytes=56 Sequence=2 tt|=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss




round-trip min/avg/max = 2/2/3 ms

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=3 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

Cetb He OTKIIIOUAETCA, Koraa cBsi3b Mexay R2 u R3 orknrouena.

Komanny tracert takye MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCa JaHHbBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

PGSYJ'II)TaT BBITTOJTHCHHA KOMaHAbBI TIOKA3bIBACT, YTO JaHHBIC, OTIIPABJICHHBLIC R2, JOCTUT'ar0T R3
yepe3 cet 10.0.12.0 u 10.0.13.0, nonknroueHuHsie k R1.

IIar 7 Ucnoan30Banue MapmpyToB 0 YMOJYAHUIO IJIsI peajiu3aliuiu CETEBOro
CoOeANHCHUS.

Bxurounte unTepdeiic, KOTopbii ObLT OTKIIIOYEH Ha miare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TposepwTe noaxrouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MoxeT OBITh TOCTUTHYT, HOTOMY YTO MapuIpyT, npeanazHadeHHslid aus 10.0.23.3, ve
HacTpoeH Ha R1.

<R1>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
10.0.1.0/24 Direct 0 0 D 10.0.1.1 LoopBack0

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 LoopBack0

10.0.3.0/24 Static 60 0 RD 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 InLoopBackO

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ains peanuzanuu cereBoro
NOAKIIOYEHUs yepe3 cienyroumii nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

ITocne 3aBepiieHnss HACTPOKKHU NMpoBepbTe CBA3b MexaAy R1 u 10.0.23.3.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=3 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=5 tt|=255 time=2 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

MapuipyT o ymMoI4aHuIo rnepecbuiaet Tpaduk, npeaHasHadensbii s 10.0.23.3, va
cnenyromuii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkirodeH k cetu 10.0.23.0.
Ilar 8 Kon¢purypuposanue pe3epBHbIX MAPLIPYTOB M0 YMOJTYAHHIO.

B cniyuae c60s coenunenus mexxay R1 u R3 MokHO nCHOIb30BaTh pe3epBHBIN MapLIpyT 10
ymomdanuto uist cBsizu ¢ 10.0.23.3 u 10.0.3.3 uepes cers 10.0.12.0.

Opnnako R1 HanpsiMyro He MOAKIIIOYEH K 3THM CETSIM, U II03TOMY JUIsl 00ecrieueHusl MapIpyTa
MEPECHUIKH JTOJIKEH ObITh HACTPOEH PE3epBHBIN MapuIpyT (B 000MX HANpPaBIEHUSX).
[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.23.2 preference 80

Ilar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJIYAHHUIO.

[Tpocmotpute mapmipyTsl R1, koraa cBs3e mexxay R1 u R3 paboraer.

<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
0.0.0.0/0 Static 60 0 RD 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 0 0 D 127.0.0.1 LoopBack0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBack0
10.0.3.0/24 Static 60 0 RD 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

Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimrounte uarepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI IMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKyIIHe
MapIIpyThl ¢ MapiIpytamu 10 otkmoucHus Gigabit Ethernet 0/0/0.

[R1]interface GigabitEthernet0/0/0

[R1-GigabitEthernet0/0/0]shutdown

[R1-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/0

[R3-GigabitEthernet0/0/0]shutdown

[R3-GigabitEthernet0/0/0]quit

<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 11 Routes : 11

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 80 0 RD 10.0.12.2

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

10.0.12.0/24 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
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

B cootBercTBUM ¢ npeabayieit Tabnuueit Mmapmpytusanun 3Hauenue 80 B cronbie Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT 1o ymoadanuio 0.0.0.0 akTuBHO
nepecbuiaeT Tpaduk K creayromemy nepexony 10.0.23.3.
IIpoBepbTe ceTeBoe noakiaoueHue Ha R1.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttl=254 time=250 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttl=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=254 time=76 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 76/110/250 ms

<R1>tracert 10.0.23.3

traceroute to 10.0.23.3(10.0.23.2), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.2 30 ms 26 ms 26 ms

2 10.0.23.3 60 ms 53 ms 56 ms



[Takets! IP gocturator R3 (10.0.23.3) yepe3 cnenyromuii nepexon 10.0.12.2 uz R2.



MIPUIIOXKEHHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecragumn

PACHPEJIEJIEHHBIE CUCTEMBbI

Kon
WHIUKATOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpeICTBA

I1K-3 CrtocoOHOCTh aHAIM3UPOBATh TPEOOBAHMS K ITPOrpaMMHOMY 00€CIIeUeHUIO U 6a3aM JIaHHBIX,

pa3pa60TKH TCXHUYCCKUX CHGHI/I(bI/IKaI_II/Iﬁ Ha IporpaMMHBIE KOMITIOHEHTEI U UX BSaHMOHeﬁCTBﬂe,

npoekTrpoBath Web-npunoskenus u 6a3bl JaHHBIX

Kon Cooeporcanue Teopemuueckue 60npocwvl, mecmvl, NpaKmuiecKue 3a0anusl, 3a0auu
UHOUKAMOpA U3 npoeccuoHanbHoOU 0061aCmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusl Ha Kypcosble NpoeKmul (Pabomul) uiu uHble
Mamepuaisl, OYeHU8auUe UHOUKAMOP O0CTMUINCEHUSL
KOMnemeHyuu
[K-3.1 Ananuzupyer pe3ynbraThl | [lepeuens meopemuueckux 60npocos

F03a0MJINTH-UCCIIEIOBAHUA
s Web-nipuoskenust

[IpoTokou cBsA3yroOIIEero aepesa

Mapupyruzanus B IP-cetsx

Ipaxmuueckue 3a0anus

1. B cnydae, ecnu kopHEBOIT MOCT (KOMMYTATOp) BPEMEHHO
BBIXOHT U3 cTpos B ceTu STP, cnenyromuii paboTocrnocOHbIi
KOMMYTAaTOp CTaHET KOPHEBBIM MOCTOM. UTO IpOU30iieT, Koraa
HEUCIPAaBHBIN KOPHEBON MOCT CHOBA CTaHET aKTUBHBIM B CETH?
2. B uem paszHHIa MeXTy CTOUMOCTBIO ITYTH H CTOMMOCTBIO
KOPHEBOTO MyTH?

3. KaxkoB mopsiiok npuHSTHS penieHui o BbIOOpe MapIipyTa?
4. Uro npencrasisier co0o0il mpuoputeT?

ITK-9 O6magaeT ciocOOHOCTHIO K BBHITTOJTHEHUIO MOHUTOPUHTA COOBITHH, BOZHUKAIOIINX B TIPOIIECCe pabOThHI
WH()OKOMMYHUKAIIMOHHON CHCTEMBI, M TPOTOKOJIUPOBAHUS COOBITUH, BOZHUKAOIINX B IPOIIECCE PAOOTHI

UH()OKOMMYHHUKAIIMOHHON CUCTEMBI 15t o0ecrieueHus paboTel Web-npunoxenuit

Kon Cooepoicanue Teopemuueckue 60npocwyl, mecmol, NPAKMuUYEcKue 3a0anus, 3a0a4u
UHOuKamopa U3 nPogheccUoHaNbHOU 00IACMU, KOMNAEKCHbIE 3A0AHUSL, 8 MOM
yucie 3a0anus Ha Kypcosble npoeKkmsl (pabomul) uiu utvle
mMamepuansl, oyeHusarouue UHOUKAMop O0CMUNCEHUS
KOMnemeHyuu
I1K-9.1 O1eHUBAET Pe3yJIbTaThl Ilepeuenv meopemuyueckux 60npocos

MOHHUTOPHHTA COOBITHI,
BO3HUKAIOIIMX B IIPOLIECCE
paboThl
MH(POKOMMYHUKAITUTOHHON
CHCTEMBI

Cratuyeckue MapuipyThl nepeaauu no IP-cetu
MapuipyTu3zaius ¢ y4eTOM COCTOSTHUS KaHala ¢ TTIOMOIIbIO
npotokojsia OSPF

IIpakmuueckue 3a0anus

1. Yro criemyeT U3MEHUTb, YTOOBI CTATHYECKUI MapIIPyT CTall
IUTABAOLIUM CTaTUYECKHM MapIIpyToM?

2. Kaxoii ceTeBoit aapec 10MKeH OBITh ONpeIesieH, YTOOBI
CTaTUYECKUN MapIIPYT 110 YMOJTYAHUIO ObUT yKa3aH B TalOiuIe

MapupyTu3anuu’?




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLieHOUYHBIE CpeICTBA

3. J1J1s1 9ero MCIob3yeTcss MHTEPBAJI MEPTBOM 30HBI B
3arojoBke OSPF?

4. Yro Takoe ajgpec MHOT0AIPECHOM Tiepeauul B
[IMPOKOBEIIATEIILHON CETH, KOTOPBII HCIOIB3YETCs BBIACICHHBIM
MapmipyTtuszaropom (DR) u pe3epBHBIM BBIJICTICHHBIM
Mapuipytuzaropom (BDR) mist npociymmBanus nadopmarin 06
OOHOBJICHHU COCTOSIHUS KaHasa?

[1K-9.2

OueHuBaeT KauecTBO
MPOTOKOJIUPOBAHUS
COOBITHH, BO3HUKAIOIINX B
nporiecce paboThI
MH(POKOMMYHUKAITUOHHON
CHCTEMBI JISI
obecriedeHust paboThI
Web-npunosxeHuii

Ilepeuens meopemuueckux 60npPocos
[Ipunnume! padoTer npotokoja DHCP
ArperupoBaHue KaHAIOB
Ipakxmuyeckue 3a0anus

5. Kaxkue IP-agpeca 00bIYHO HCKITIOUYAIOTCS U3 aAPECHOTO
myna?

6. Kaxkoii cpok apenas! IP-agpeca mo ymonuanuio?

1. Yto npou30MIET, ECIM AAMUHUCTPATOP MOMBITACTCS

nobasuth uHTepdeiicel Gigabit Ethernet u Fast Ethernet B ogun u
TOT ke uHTepdeiic Eth-trunk?

8. Kakoii pexuM arperupoBaHusi He0OOX0IUMO HCIIOIb30BaTh
JUTSL CO3IAHUST PE3EPBHBIX KaHAIOB?




