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O61LEM M nocnegoBaTenbHOCTb N3YYeHUs: y4ebHas
nporpamma CCNA Routing and Switching (CCNA
MapLUpyTU3aLUnsa u KOMMyTaLums)

MocnepgHee o6HoBNeHue: 16.01.2013 r.

MocnepHas Bepcusa HacTosLero 4OKyMeHTa aoctynHa B ydebHonm cpene Cisco NetSpace™ Ha ctpaHuue CCNA
Routing and Switching Instructor Resource Spotlight.

LleneBaga ayantopus

YuebHas nporpamma Cisco CCNA Routing and Switching (CCNA mapLupyT13aumsa u KoMMmyTaums) npegHasHadeHa
ans yyawmxcsa CeteBon akagemun Cisco (Cisco Networking Academy®), koTopble xoTenu 6bl nony4mTe 6a3oBble
3HaHUs B 06nacTM MHMOPMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOMMI MW AOMKHOCTb HayanbHOro ypoBHsa B UT-
cpepe. MNporpamma CCNA Routing and Switching oxBaTtbiBaeT Bonpochkl opraHusauum ceTei, HaunHasa ¢ OCHOB U
3aKaH4MBas CMOXHBIMU MPUMOXEHWAMU W cnyxbamn, W NpegocTaBnAeT BO3MOXHOCTM ANA  NOMyYeHus
NPaKTUYECKOro onbiTa U pa3BUTUSA NPodeccnoHanbHbIX HABLIKOB.

OTa nporpaMmma noaxoauTt Anda ydalmxca Lwkon, Konnemxen, npodeccnoHanbHbiX U TEXHUYECKUX yqynnuil,
YHUBEPCUTETOB N MECTHbIX HEKOMMEPYECKNX 06pa305aTeanblx LIEHTPOB.

0O630p Nporpammbi

YyebHasa nporpamma CCNA Routing and Switching (CCNA mapLupyTM3aums u KOMMyTauums) COCTOUT U3 7 KypCOB,
yTo obGecneumBaeT Gonbluyd MTMOKOCTb Kak ANs ydaluxcs, KOTOopble MOryT AOCTMYb pPasHbiX LIENer B CBOEM
obyyeHun, Tak U Ana npenopasaTtenen, KoTopble MOryT U3MEHUTb CTUMb M nnaH obyyYeHWs B COOTBETCTBUM C
noctaBneHHbIMM 3agadamu. [locne n3dyyeHmsa OByX KypCOB ydawimecs 6yayT rotoBbl K 3K3ameHy Ans NorydYeHns
ceptugmkata Cisco CCENT®, a nocrne npoxoxaeHust 4YeTbipéX KypCOB — K 9K3ameHy Ans MnonyyeHus
ceptndukata CCNA Routing and Switching. JaHHasi yyebHas nporpamMma Takke nomoraeT MoaroToBUTLCH K
paboTe B KOMMEKTUBE U 3aknafbiBaeT OCHOBY AN YCMELIHOW NpodeCcCMoHansLHON kapbepbl B 06nactn ceTeBbixX
TEXHOMOMMI 1 NPOXOXAeHMsA nporpamm Beicwero NT-obpasoanHusa. Ha PucyHke 1 npuBegeHbl pasnunyHble Kypcehbl,
KoTOpble BXOAAT B cocTas nporpammbl CCNA mapLupyTusaumsa n KommyTauus.
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PucyHok 1. Kypcbl nporpammel CCNA MapLupyTm3aumns u KommyTaums
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B atux Kypcax yvawmecs CeTeBoi akagemMmm CMOryT U3Y4nTb OCHOBHbIE TEXHOMOMMYECKME NPUHLMIBI C MOMOLLbIO
MHTEPaKTMBHOM cpedbl OBOYYEeHMSI M HayuMTbCs MPUMEHSATb 3TW 3HAHWS, BLIMOSHUB CEPUM MPAKTUHECKUX U
CUMYISILMOHHBIX YNPaXHEHWUI, KOTOPbIE MO3BOMAT 3aKPENUTL NOMYyYEHHbIE HABBLIKU.

Mporpamma CCNA mapwpyTusauus M KOMMyTauusi COAEPXWT MCHEpMbIBalLyl0 WMHGOPMaUMIO O MNpUHUMNaXx
paboTbl CeTeBbiX TEXHOMOrMM OT OMUCaHWA CeTEBbIX MPUIOXEHWA [0 MPOTOKONMOB W cnyxb, KoTopble
npeaocTaBnAloTCA 3TUM MPUIOXKEHNAM Boree HU3KMMUN YPOBHSAIMU CETU. YyalumMecs HauyHyT C M3yYeHNs MPOCTbIX 1
nocTeneHHo nepevayT Kk 6onee CrnoXHbIM KOPNOPaTUBHBLIM CETSM U TEOPETUYECKUM CETEBLIM MOAENSAM.

Mporpamma CCNA mapLipyTv3aums 1 KOMMyTauusi MMeeT crnegyoLme ocobeHHoCTU:

e Yyauimecs u3y4aroT OCHOBbl MapLUpyTU3aUMM M KOMMYTauuu B CETAX U NepedoBble TEXHOMOormv Ang
NnoaroToBKM K cepTUdUKaLMOHHbIM dk3ameHam Cisco CCENT 1 CCNA, NpoxoxaeHuto nporpaMm BbICLLETO
obpasoBaHMs B 006nacTtM ceTeBblX TEXHOMOMMAW U Hadany paboTel B ob6nactm WMHEPOPMaLUOHHO-
KOMMYHUKaLMOHHBLIX TEXHOMOTUIA.

e [Ins onucaHusi NPUHLUMMNOB CETEBOr0 B3aMMOLENCTBUA MCMONb3yeTcsl S3blK, AOCTYNHbIA ANS yYalmxcs ¢
pasHbIM YpPOBHEM 3HaHWW, a MpuraraeMble WHTEPAKTUBHbIE YMNPaXKHEHUS CMNOCOBCTBYIOT YryyLIEHUO
NMOHUMaHMSI.

e B Kkypcax genaeTcsa akueHT Ha KpUTUYEeCKoe MbilsieHue, lHaBbIKVI pelwleHna nocTaBleHHbIX 3aaady, yMeHne
COprﬂ.HMHaTb‘[CIOl], a TakKkKe Ha npakTtnvyeckoe npmMmeHeHne HaBbIKOB.

e MynbTumeguinHble obydalolime cpencTBa, BKMOYAas BuaeoMaTepuanbl, WUrpbl U TECTbl, WUCMOMb3YHOT
pasnuyHble cTUNM oBy4YeHUs U MOMOralT YCKOPUTb MPOLECC MPOXOXAEHWUS MaTepuana u 3akpenneHus
NOSTyYEHHbIX 3HaHUN.
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o [pakTnyeckne 3aHATUA M obydaroluMe YNPaKHEHWS Ha OCHOBE MOAENMUPOBAHWA C MWCMONb30BaHWEM
nporpammbl Cisco® Packet Tracer crnocoGCTBYIOT pasBuUTUIO Y YYalUXCS KPUTMYECKOrO MbILLNIEHUS W
HaBbIKOB PELLUEHNS CNOXHbIX 3a4au.

e BcTpoeHHble cpefcTBa oueHVBaHNs obecneymBaloT HeMeAneHHy0 0bpaTHYI0 CBA3b ANS OLEHKWN 3HaHWUN 1
NPUOBPETEHHBIX YMEHWNA.

CTpyKTypa 1 nocneaoBaTeNibHOCTb NPOXOXAEHUA Kypca

WccnepgoBaTenu pbiHKa 1 rmobanbHble paboTtogaTtenu yBepeHHO roBopsAT O TOM, YTO HeJocTaTok pabo4yen cunbl B
obnactn oblieceTeBbIX TEXHONMOMMIM COKpaLlaeTcs, OQHAKO OH OOHOBPEMEHHO pacTeT B Takux obnactax, Kak
Ge3onacHoCTb, Nepegaya rosfioca, 6ecnpoBOfHblE CETM U B Pa3BMBAOLLMXCS TEXHOMOMMAX LEHTPOB 06paboTkM
OaHHbIX, 00nayvHbIX BblUMCNEHWA M Buaeo. Kak rmobanbHbii nuaep B TexHomorusix pabotbl ceTenr, Cisco
paspaboTtana HoBble nporpammbl cepTudmkaumm n obyyveHmsas CCENT u CCNA Routing and Switching, 4To0bI
obecneunTb COOTBETCTBME CTPEMUTENBHO MEHSIOLLMMCSH YCINOBMAM rnobanbHOro pbiHka paboyen cunbl.

B pesynbTaTe npeacTaBneHHbIX W3MEHEHUW B CepTUMKALMOHHBIX 9K3ameHaX, CTYAEeHTbl MOryT HayaTb
NOAroTOBKY K cepTudukaumsm no NPOABUMHYTHIM TEXHOMOMMAM yxe nocrne nonydeHuns ceptudpmkata CCENT B
KayecTBe npeaBapuTenbHoro Yycrnosusi. Pekomengyemasa nocrnegoBaTenbHOCTb M3ydeHusi Kypcos CCNA
MapwpytTusaums “ KOMMyTaums pdaeT cTygeHtam Oonblie cBoGoabl, nomoras WM MOArOTOBUTBCA K
cepTudukaumoHHomy aksameHy CCENT Mo npoxoxaeHuo nepsBbiX OBYX KypcoB, a K CepTUdMKaLuuMoHHOMY
ak3ameHy CCNA — no npoxoxaeHuio BCcex YeTbIpex KypCcoB.

Ha PucyHke 2 nokasaHbl YeTblpe Kypca, KOTOpble COCTaBNSAT PEKOMEHOOBAHHYIO NOCNeaoBaTeNbHOCTb N3YYEHMs
KypcoB CCNA mapLupyTusaums n kommyTtaumsi: BBegeHue B ceTeBble TexHonormm, OCHOBbI MapLUpyTU3aLmMm u
KommMmyTaumm, MacwtabupoBaHue cetenn, CoegnHeHue ceTen.

Bcem akagemusiM  HacToATENbHO  pPEKOMEeHAyeTCcsi NpoBoAWTb OOyyeHMe B COOTBETCTBUM C  3TOW
rocrnenoBaTeNbHOCTBI0  KYpCOB, TMOCKOMbKY 3TO MOXET 3HAYMTENbHO MOBBLICUTb  KOHKYPEHTOCMOCOBHOCTH
BbIMYCKHUKOB Ha pblHKE TPYAaA 3a CYET TOro, YTO OHM MOMyYaT HaBblKW, KOTOPbIE CMOTYT Cpa3y e NPUMEHUTb Ha
paboyeM MecTe, a Takke MOBLICUTb UX 3aUHTEPECOBAHHOCTb B MPOXOXAEHUN cepTudMKaumm No NpoABUHYTLIM
TEXHOMOTUSAM.

PucyHok 2. PekomeHZoBaHHasi NOCNEA0BaTENBHOCTL NPOXOXAEHUS Nporpammbl CCNA MapLupyTU3aumsi U KOMMYTaLms
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Tpu gononHUTENbHBIX Kypca, NokasaHHble Ha PucyHke 3, 6binv paspaboTaHbl Ans Toro, 4Tobbl 06neryntsb
MHCTPYKTOpaM 1 cTyaeHTam nepexog ¢ nporpammbl CCNA Exploration Ha HoByto nporpammy CCNA
MapLUpyTU3aLns U KOMMYyTaLus.

PucyHok 3. JononHutensHble kypcbl CCNA MapLupyTM3aumst 1 KOMMYyTaumsi, CO3faHHbIe Ans obnerdyeHus nepexoaa

Routing

Protocols

Tpw QoNONHUTENBHBIX Kypca, NpM3BaHHbIe 06nerynTs Nepexo Ha Hoyto nporpammy: Network Basics, Routing
Protocols n Switched Networks, 9Bns10Tcs 4acTblo anbTepHaTUBHON NOCNeAoBaTeNbHOCTM 00yYeHUs 1
npeanaralTcs Ha cneayrLmx yCnoBusXx:

. [ononHutensHble KypCbl pa3pa60TaHbl 1 npeaocTtaBnAaloTCcAa anda Toro, 4YTOObI noagepxatb Te y‘~|e6HbIe
3aBefeHuns, KoTopble He MOryT HemMeaneHHO nepenTn Ha peKOMEHAOBAHHbIE OCHOBHbIE KypcCbl.

e  [lononHutenbHbIE Kypchbl ByayT AOCTYMHbI TOMNBKO B TEYEHME OQHOIO rofa Mnocre BbixoAa BCEX HOBbIX
KypcoB. OpueHTUpOBOYHas AaTta, Nocrne KOTOPOW OHU CTaHyT HEAOCTYNHbI, — Aekabpb 2014.

e  Kypcbl 6yayT 4OCTYMHbI TOMBKO Ha aHIMUMCKOM S3bike U He ByayT nepeBOANTbCA.

e YeTBepTbili KypC B anbTepHaATMBHOM NOCNea0BaTENbHOCTU 3TO TOT XKe cambivi Kypc «CoeamHeHne ceTeny,
KOTOPbI UCMONb3YEeTCA B OCHOBHOW NOCrneaoBaTenbHOCTU, NOKa3aHHON Ha PucyHke 2.

Heobxogumoe nabopatopHoe o6opynoBaHue

Mogpo6Hasa nHgpopmauma 06 0bopygoBaHMK, BKIOYAsi ONUCaAHME M HOMepa KOMMOHEHTOB, MPUBEAEHA B CNUCKe
obopynoBaHuss CCNA Equipment List, koTopeiin gocTyneH Ha Beb-cante Cisco NetSpace Equipment Information.

MoxanywcTta, obpatutecb K ykasaHHOMY AOKYMEHTY AnS nonyyYyeHus Havbonee akTyanbHOW uHopmauun ob
obopyaoBaHun, BKIOYas TEXHUYECKME XapakTepUCTUKM MUHMMAanbHOro Habopa obopyaoBaHus, NpUBEOEHHOrO
HIKE.

e 3 mapuwpyTtusartopa cepum Cisco 1941/K9 (ISR-G2)

e 3 moayna WAN HWIC-2T

¢ 3 kommyTtatopa Cisco Catalyst WS-C2960-24TT-L

e 2 mapupyTtusatopa cepun Linksys EA (2700, 3500, 4500) unv aHanornyHbIx

e Habop coeamHutensHbix kabener (nocnegosaternsHele, Ethernet), koHLeHTpaTopbI
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PekoMeHayemasi nocrnegoBaTernibHOCTb KypcoB « CCNA MapLipyTUsaums 1 KOMMyTaums »

Ta6bnuua 1. CTpykTypa KypcoB «BBeaeHue B ceTeBble TEXHOMOMMU» U « OCHOBBLI MapLUpyTU3aLMM U KOMMYyTaLum»

naBa BBeneHue B ceTeBble TEXHONOrUN OcHOBBbI MapuipyTtusaumm U KOMMmyTauumn

1

Wccnenyem ceTb BBeaeHue B KOMMyTUpYyeEMbIe CETU
2 HacTtporika ceTeBon onepaunoHHON CUCTEMbI MpyHUMNBI KOMMYTauuK 1 6asoBasi KOHUrypaums
3 CeTeBble NPOTOKOSbI ¥ KOMMYHMKaLIMK CeTn VLAN
4 HocTtyn k cetn [MpuHLUMNBI MapLIpyTU3aLmm
5 Ethernet MapuwpyTtnsauma mexay VLAN
6 CeTeBon ypoBeHb CraTtuyeckas mapLupyTusaums
7 TpaHCNopTHbLIN YpOBEHb [OunHamuyeckasn mapLupytusaums
8 IP-agpecauus OpHoobnactHolt OSPF
9 PaspeneHune IP-ceTeln Ha nogceTn Cnmckn KOHTpornsa goctyna
10 YpOBEHb NPUNOXKEHWUN DHCP
11 370 ceTb TpaHcnauua ceteBblx agpecos IPv4

BBefeHMe B ceTeBble TEXHONOMMMU[e2]

B aTOM Kypce JaeTcs NoHATUE apXUTEKTYpPbl, CTPYKTYPbI, (OYHKLMOHaNbLHOCTW, KOMNOHEHTOB 1 Moaenei paboThbl
ceTu VIHTepHeT u Apyrux KOMNbloTePHbIX ceTel. MNpuHuunbl n cTpykTypa IP-agpecaumnn, a Takke OCHOBbI 1
dyHKuMoHnpoBaHune Ethernet n cpeg nepegaym gaHHbIX BBOASTCH B KAa4eCTBE OCHOBbI y4ebHou nporpammel. 1o
3aBepLUEHMNIO Kypca CTYAEHTbI OyAyT CNOCOGHbLI CTPOUTL NPOCTLIE NOKaNbHbIE CETU, BbINOMHATL 6a30BYH0
KOHMrypaLmio MapLLpyTU3aTopoB 1 KOMMYTaTOPOB U NPUMEHSITb cxembl |P-agpecaumu.

Yyauwmecs, ocBousLLME KypcC «BBegeHue B ceTeBble TEXHOMOMMNY, CMOryT:
e [loHnmaTb M onuckiBaTb pa60Ty yCTpOﬁCTB n CJ'Iy)K6, ncnonbdyemblxX OAna obecneyeHus KOMMyHI/IKaLl,VIﬁ B
ceTdax nepenayvn gaHHbIX U ceTu MHTepHeT
e [loHMmaTb 1 onuckbIBaTL PoOsib ypOBHeI7I NPOTOKOJIOB B CETAX Nepeaayvn AaHHbIX

e [loHMMaTb 1 onNUcbIBaTb BaXXHOCTb CXEM adpecaumm U UMEHOBaHUS Ha pasfnnyHbIX YPOBHSIX ceTen
nepegayvv aaHHblx B cpegax IPv4 n IPve

e [1naHMpoBaThb, BbIYMCNATL U NPUMEHATL agpeca U Macku noaceTen ans obecnevyeHns COOTBETCTBUS
3apaHHbIM TpeboBaHusMm B ceTax IPv4 u IPv6

e Ob6bACHATL (byHOaMeHTanbHble NpuHUMnbl Ethernet, Takue kak cpeaa nepegayun AaHHbIX, CNyx0Obl 1
mMexaHu3m paboTbl

e Ctpoutsb npocTele Ethernet cetu ¢ ucnonb3oBaHMeM KOMMYTaTOPOB 1 MapLLIPYTU3aTOPOB

¢ Vcnonb3oBaTtb nHTepdenc komaHgHow ctpokn (CLI) yctporicts Cisco ans BbIMONHeHNst 6a3oBoi
KOH(MrypaLmm mMapLupyTU3aTopoB 1 KOMMYTaTOpOB

e [MpuMeHATb cTaHOApTHbIE CETEBbIE MHCTPYMEHTLI AN NPOBEPKY paboTbl U aHanunsa Tpadguka Manbix ceTen

OcHoBBI MapupyTtusaumm n Kommytaumm

B aTOoM Kypce onucbiBaeTcs apxmTekTypa, KOMNOHEHTbLI Y (OYHKLMOHMPOBaHWE MapLIpyTU3aToOpOB U KOMMYTaTOPOB
B HeGonbLMX ceTsx. CTyAeHTbl U3y4aloT, Kak KoHUrypupyeTcs 6a3oBasi hyHKLMOHANBHOCTL MapLUpyTUu3aTopa v
KoMMyTaTopa. o 3aBepLUeHnto 3TOro Kypca cTydeHTbl 6yayT cnocobHbl KOHUIYpUpPOBaTh U AnarHOCTUpoBaTb
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MapLIpyTU3aTopbl U1 KOMMYTaTOPbl ANS peLleHus TMNu4YHbIX Npobnem RIPv1, RIPng, 04HO30HHOIO Y1 MHOTO30HHOTO
OSPF, BUpTyarnbHbIX fOKanbHbIX CeTen U MeXBNaHOBOW MapLipyTu3auun B IPv4 n IPv6 ceTsx.

Yuawmecs, oceomBLume kypc «OCHOBbI MapLUpyTU3aLumn 1 KOMMyTaLumn», CMOryT:

e [MoHumaTb 1 onuckiBaTb OCHOBOMONAraLme NPUHLMMNLI KOMMYTaumMmn 1 paboTty kommyTaTopoB Cisco

e [loHMMaTb 1 ONKCLIBaTL Ha3HayYeHWe, NPUPOLY U MexaHu3M paboTbl MapLIpyTU3aTopa, Tabnuy
MapLUpyTM3aLmm 1 NpoLecca novcka mapLupyTa

¢ [loHnmaTb 1 onuckiBaThk, Kaknum ob6pasom VLAN no3BonsoT co3faBaTh NOrMYeckn pasgenéHHble ceTn 1 Kak
NPOUCXOAUT MapLLPYTU3aLMA MeXOy HUMK

e [MoHumaTb 1 onuckiBaTb NPOTOKOIbI AMHAMUYECKON MapLUPyTU3aLMmn, NMPOTOKOSbl BEKTOPA PacCTOSHNUSA U
MPOTOKOSbI COCTOSIHUA KaHana

e KoHdurypupoBatb M ANarHOCTUPOBaTh CTATUHECKY MapLUPYTM3aLMIo U MapLUPYTU3aLMio N0 YMOMYaHuo
(RIP n RIPNg)

o KoHdurypupoBatb 1 guarHoctupoBatb ceTn Open Shortest Path First (OSPF)
¢ [loHnmaTb, KOHUryprMpoBaTb 1 AMarHoCTMpPOBaTb CNMUCKK KOHTpons gocTyna (ACL) ans ceten IPv4 n IPv6

o [loHumaTb, KoHpurypmpoBsaTtb 1 gnarHoctuposatb Dynamic Host Configuration Protocol (DHCP) ans ceten
IPv4 n IPv6

e [MoHumaTb, KOHUIypUpoBaTb U AMArHOCTUPOBaTb (PYHKLUMOHMPOBaHME TPAHCIALMM CETEBLIX agpecoB
(NAT)

Tabnuua 2. CtpykTypa KypcoB «MaclutabupoBaHue cetein» n «CoeguHeHne ceten»

naBa | MacwTtabupoBaHue ceTeun CoepunHeHue ceTen

1 BeeneHne B maclitabupoBaHue ceTtew Mepapxuueckas apxutektypa ceTten

2 M36bITOYHOCTL B NOKarnbHbIX CETAX Moakntoyenne k WAN

3 Arperauusi KaHanos CoeanHeHns To4Ka-To4ka

4 BecnposogHble LAN Frame Relay

5 HacTtpovika n gnarHocTrka ogHoobnactHoro OSPF TpaHcnaumsa ceTeBbix agpecos |Pv4

6 MHoroo6nactHon OSPF PelueHnsa ans wmpokononocHoro goctyna
7 EIGRP BesonacHocThb site-to-site coeanHeHui

8 MpopBuHyTas koHdUrypaums n guardoctuka EIGRP MoHWTOPUWHF ceTn

9 O6pasbl 1 nuueH3nposanune 10S YcTpaHeHne HencnpaBHOCTEN B ceTu

MacwrabupoBaHue ceten

B aTom Kypce onucbiBalOTCSi apxXMTEKTypa, KOMMOHEHTbI U paboTa mMapLipyTM3aTopoB M KOMMYyTaTopoB B 6onee
KPYMHBIX U CNOXHbIX ceTsx. CTyaeHTbl Hay4YaTca HacTpavBaTb MPOABUHYTHIN PYHKLUMOHAN MapLupyTM3aTopoB U
KommyTaTopoB. K KOHLUy 9TOro Kypca ydvalmecs CMOryT HacTpavBaTb W YCTpaHATb Henonagku B paboTe
MapLUpyTU3aumMm M KOMMyTauMu, a Takke pellaTb OCHOBHble Npobrnembl, cBA3aHHble C npoTokonamu OSPF,
EIGRP, STP B ceTsix IPv4 n IPV6. Yyawimecs Takke paclumpaT 3HaHUS U YMEHUs, Heobxoanmble NS NPUMeHeHUs
6ecnpoBOAHbIX TEXHOMOMMI B NOKaNbHbLIX CETAX Maroro U CpegHero pasmepa.

Yyawmecs, ocBouBLUME KypcC «MaCLLITaﬁl/IpOBaHVIe ceTeny, CMOryT:
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¢ [MoHumaTtb, KoHMrypupoBaTb M ANArHOCTMPOBaTb PaCLUMPEHHblE TEXHOMOrMU KOMMYTauuW, Takue Kak
VLAN, Rapid Spanning Tree Protocol (RSTP), Per VLAN Spanning Tree Plus Protocol (PVST+) u
EtherChannel

¢ [loHMmaTb, KOHUryprpoBaTb 1 AUArHOCTMPOBAaTL NPOTOKONbI pe3epBupoBaHna nepeoro nepexona (HSRP)
B KOMMYTUPYEMOW CeTH

¢ [loHMmaTb npuHUMNLI paboTbl, KOHUIYPMPOBAaTL M AUArHOCTMPOBaTbL 6eCnpoBOAHbIE MapLLPYTU3aTOPbI U
6ecnpoBOAHbIE KINEHTDI

o KoHdurypupoBatb 1 yCTpaHATb HENONaAKM MapLUpyTU3aTOPOB B KOMMIEKCHBIX MapLIpyTUuaMpyembix [Pv4 un
IPv6 ceTsax, ucnonbaywmx opgHoobnactHon OSPF, mHoroo6nactHon OSPF wnu Enhanced Interior
Gateway Routing Protocol (EIGRP)

e YnpaensaTb daitnamu KoHdurypaumii v nuueHsuin Cisco I0S®

CoepuHeHune ceten

B atom kypce paccmatpuBaiTca TexHonormu rnobanbHbix ceten (WAN) un ceteBble cnyxbbl, KoTopble
HeobX0AMMbI MYNbTUCEPBUCHBIM MPUIIOXKEHUAM B KOMMMEKCHbIX ceTsax. C mnomoLlbio 3TOro Kypca yvalimecst
Y3HaKT KpuTepun BblibOopa ceTeBbIX YCTPOWCTB M TexHorormn WAN B cOOTBETCTBMM C TpeboBaHMAMMU K CETWU.
CTyAeHTbl Takke HayvaTca KOH(UrypmpoBaTb U YCTpPaHATbL Henonagku B paboTe ceTeBblX YCTPOWCTB U peluatb
pacnpocTpaHéHHble NPobrembl, CBA3aHHbIE C NPOTOKONaMu KaHanbHOro ypoBHs. Kpome Toro, CTyaeHTbl pacumpsaT
3HaHUS U yMEHUS, HeobXxoaMMbIE ANs peanu3aunm BUPTYyarbHbIX YacTHbIX ceTer (VPN) B KOMMMEKCHbIX CETSIX.

Yyawumecs, oceouBlumne kypc «CoegmHeHne ceTen», CMOryT:

e [loHnmaTb 1 onuckiBaTb pasnun4yHble TeXHONornn rnobanbHbIX CeTen 1 Ux npenmylliectsa

e [MoHMMaTb U onuckiBaTb MpUHUMNLI PaBGoTbl U MpeuMyllecTBa BUPTyanbHbIX YacTHbix cetert (VPN) u
TYHHENUPOBAHWUS

e [loHMMaTb, KOH(UIypupoBaTh 1 YCTPaHSATL HENonaakn B paboTe nocrnenoBaTeNibHbIX COEANHEHNIA
e [loHMMaTb, KOH(PUIyprpoBaTb 1 YCTPAHATbL HENOMAAKN B paboTe LWMPOKOMONOCHbIX COeAUHEHNI
e [loHMMaTb, KOH(PUIyprpoBaTb 1 YCTPaHATbL HEMOMAAKN B paboTe TyHHENMPOBaHUS
e [loHMmaTb, KOH(pUryprpoBaThb 1 YCTpaHATb Henonaaku B pabote TpaHcnsaumm ceteBbix agpecoB (NAT)
e OcyLLecTBNATE MOHUTOPUHT U AMArHOCTUKY paboTkl ceTern ¢ nomoLlbio syslog, SNMP u NetFlow
e [loHMMaTb 1 ONUCbIBaTbL CETEBbIE apXMTEKTYPbI:
o Cetn 6e3 rpaHuy,
o LleHTpa 06paboTkun AaHHbIX U BUPTYanu3auum

o TexHOMNorum n peLleHnit ans coBMecTHol paboTbl

CprKTypa OONOJNTHNTESbHbIX KypCOB A1 obneryeHus nepexona

3TN Tpu Kypca SBNSOTCS YacTbio anbTepHaTUBHOWM NocrneaoBaTeNbHOCTN 0ByYeHNs M HeQOCTYMHbI Ha PYCCKOM
a3blke. NepeBon Ha3BaHWI rMae 1 ONMCaHUS KYPCOB NPUBOAATCS! TONBKO B 03HAKOMUTENbHbLIX LIENsIX.
AnbTepHaTUBHas NocreaoBaTeNbHOCTb COCTOUT U3 3TUX TPEX KYPCOB U kypca «CoeanHeHne ceTeli», obLuero ans
obeunx nocnegoBaTenbHOCTEN.
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Ta6nuua 3. CTpykTypa fONONHUTENbHBIX NepexoaHblx kypcoB nporpamMmbl CCNA mMapLupyTusaums n kKoMmyTaums

Mna Network Basics Routing Protocols Switched Networks
naBea
OCHOBbI CETEBbLIX TEXHONOIUNA MpoTokonbl MapLpyTU3aLumn KommyTupyemble cetu

Exploring the Network
M3yyaem ceTb

2 Configuring a Network Operating
System
Hactporika ceteBow onepawlMoHHOM
cucTeMbl

Network Protocols and

Communications

CeTeBble
KOMMYHMKaLm

NPOTOKOIbI n

Application Layer
YPpOBEHb NPUNOXEHUN

Transport Layer
TpaHCnopTHLIN YypOBEHb

6 Network Layer
CeTeBol ypoBEHb

7
IP Addressing
IP-appecauus

8 Subnetting IP Networks

PasgeneHue IP-ceTeli Ha noaceTn
9 Network Access
Hoctyn k ceTn

10
Ethernet

11 It's a Network

370 ceTb

OCHOBbI ceTeBbIX TEXHONOrMmn

Routing Concepts Introduction to Switched Networks

MpUHLMNBI MapLUpyTU3aumm BBepneHve B KOMMYTHpYyeMbIe CETH

Basic  Switching Concepts and
Static Routing Configuration
CraTtnyeckan mapLupyTmM3aums MpuHuMNbl KOMMYTaumMn un  6asoBast
KOHdUrypaums
Routing Dynamically VLANs
MnHamunueckas mapLupytusaums CeTn VLAN

LAN Redundancy

EIGRP
MN36bITOYHOCTL B NOKamnbHbIX CETAX

EIGRP Advanced Configuration and
Troubleshooting

MpoasunHyTas KOHMUrypaums
auarHoctuka EIGRP

Single-Area OSPF
OpHoobnactHol OSPF

Link Aggregation
1 Arperauusi KaHanos

Inter-VLAN Routing
MapuwpyTtnsauma mexagy VLAN

Adjust and Troubleshoot Single-Area
OSPF

CP
Hactporika 7] [MarHocTuka
oaHooGnacTHoro OSPF
Multiarea OSPF Wireless LANs

MHoroo6nactHon OSPF BecnposogHble LAN

Access Control Lists

Cnnckn KOHTponsa goctyna

I0S Images and Licensing
O6pasbl 1 nuueHanpoBaHue [0S

B atom Kypce [0aeTCd NOHATUE apXUTEKTYpPbI, CTPYKTYPbI, (byHKLl,MOHaJ'IbHOCTVI, KOMMNOHEHTOB U MOAenen pa6OTbI

WHTEepHET 1 Apyrnx KOMMbLIOTEPHBIX CETEN.

MpuHUMnbl 1 cTpykTypa IP-agpecaumu, a Takke OCHOBbI 1

dyHkuMoHnpoBaHune Ethernet n cpeg nepegaym gaHHbIX BBOAATCHA B KA4€CTBE OCHOBbLI y4ebHoM nporpammsbl. 1o

3aBepLUeHnto Kypca CTyAeHTbl 6y13,yT CMOCOGHbI CTPOUTb NPOCTbIE NNOKaribHble CETU, BbINOJTHATb 6a30|3y|o

KOHGOMrypaumio MapLUpyTU3aTOPOB M KOMMYTaTOPOB U NPUMEHATL cxeMbl IP-agpecaumu.

Yyawmecs, ocsomBLLne KypcC «BBegeHue B ceTeBble TEXHONOMUUY, CMOTIyT:

e [loHMMaTb 1 onucbiBaTb PaboTy YCTPONCTB U cryX6, Ucnonb3yembix A oGecrnedyeHnss KOMMYHUKaUWi B

ceTdx nepegayvn gaHHbIX U ceTu MHTepHeT

e [loHMmaTb 1 onucbiBaTb ponb ypOBHeI?I NPOTOKONOB B CeTAX nepeaadn AaHHbIX

e [MoHMMaTb 1 onNUCbIBaTb BaXXHOCTb CXEM ajpecaumm n UMeHOoBaHUA Ha pa3fMYHbIX YPOBHAX ceTten

nepega4vv gaHHbIX B cpegax |IPv4 u
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e [1naHMpoBaTb, BLIYMCNATL U NMPUMEHATL agpeca U Macku noaceTen ansg obecneyvyeHns COOTBETCTBUSA
3apaHHbIM TpeboBaHusMm B ceTax IPv4 u IPv6

o Ob6bacHaTb dyHAameHTanbHble NpuHuMnel Ethernet, Takvue kak cpefa nepeaayv AaHHbIX, CryObl 1
mMexaHu3m paboTbl

e CTtpoutb npocTble Ethernet cetu ¢ ncnonb3oBaHMeM KOMMYTaTOPOB M MapLLPYTU3aTOPOB
¢ Vcnonb3oBaTtb MHTEpdenc komaHaHow cTpoku (CLI_ yctporicte Cisco Anst BeINONHeHUst 6azoBon
KOH(Urypaumm MapLupyTM3aTopoB U KOMMYTaTOpOB

¢ [lpumeHATb cTaHO4apTHbIE CEeTEBLIE NHCTPYMEHTHLI AN NPOBEPKM paboTbl 1 aHanu3a Tpadurka Manbii ceTen

MpoToKkonbl MapLwpyTUsauum

B atom Kypce onucbiBalOTCA apXUTEKTypa, KOMMOHEHTbl M paboTa MapLupyTM3aTopoB, a Takke obObACHAKTCA
MPUHLMMNBI U MPOTOKONbI MapLUpyTM3aummn. Yyalimecsi HayvyaTcs HacTpavBaTb MapLupyTM3aTop ANS BbINOMHEHUS
6a30BbIX 1 NPOABUHYTLIX (PYHKUUIA. K KOHLLY 3TOro Kypca yvalunecs CMOryT HacTpavmBaTb U YCTPaHATb HEMONMaaKku B
paboTe MapLUpyTM3aTOpPOB, @ TakkKe pellaTb OCHOBHblE Mpobnembl, cBsid3aHHble ¢ npoTokonamu RIPv1, RIPng,
EIGRP 1 OSPF B ceTax IPv4 n IPv6.

Yyawmecs, ocsomBLLne KypcC «rlpOTOKOJ'IbI MapLipyTtusaunm», CMOryT:

e [loHMMaTb W onucbiBaTb Ha3HayeHwe, npupogy M (YHKUMOHMPOBAHUE MapLUpyTM3aTopoB, Tabnui
MapLUpyTU3aumMm 1 npoLecca novcka MapLupyra

e [loHMMaTb M onuCbiBaTb MPOTOKOMbI AMHAMUYECKON MapLupyTU3aumu, NPOTOKOMbl BEKTOPA PACCTOSHUSA U
COCTOSIHUA KaHana

e [loHMMaTb, KOHUIypMpoBaTb U YCTPAHATb HENOMNAAKM CTAaTUYECKOW MapLUpyTM3aumM 1 MapLupyTu3auum no
ymonyanuto (RIP n RIPng)

e KoHdurypmpoBaTtb M OMarHOCTUPOBATb MapLUPYTU3aToOpbl B KOMMMEKCHbIX MapLlipyTusupyemsix IPv4 nnn
IPv6 ceTsx, ucnonb3ylmnx opHoobnactHoh u MHoroobnactHo OSPF, a Takke Enhanced Interior
Gateway Routing Protocol (EIGRP)

e [loHMMaTb, KOH(UIryprMpoBaTb M AUArHOCTMPOBAaTb CNUCKM KOHTponst goctyna (ACL) B IPv4 u IPv6 ceTsx

e YnpaensaTb ainamm koHdurypaumin n nuueHsmin Cisco 10S®

KommyTupyembie cetu

B aTOomM Kypce OnucbIBalOTCH apxuTekTypa, KOMMOHEHTbl M paboTa MynbTUCEPBUCHBLIX KOMMYTMPYEMbIX CETEW.
CTyoeHTbl y3HaOT 06 Mepapxmyecko Modenu cetu, a Takke O TOM, Kak HacTpavmBaTb 0a30BbI 1 NMPOABUHYTLIN
dyHKUMOHAN KoMMYyTaTopoB. K KOHLY 3TOro Kypca yyalmecsi CMOryT YCTPaHsATb HEMnonaaku U pelartb OCHOBHbIE
npobnemsbl, CBA3aHHbIE C BUPTYarnbHbIMM NTOKaNbHbIMK CETAMU U MapLupyTu3aumen Mexagy HAMU B 00 beaANHEHHbIX
ceTsx, npotokonom VTP u mapwwpytusaumen mexgy VLAN B MynbTucepBUCHBIX ceTsix. CTyaeHTbl Takke nonyyar
3HaHWA 1 yMeHus, Heobxoaumble Ans cosgaHuna G6ecnposogHol cetn (WLAN) B ceTsix HeOOMbLIOro U cpeaHero
pasmepa.

Yvawmecs, ocsouBLume Kypc «KoMMyTupyemble ceTu», CMOryT:

e [MoHumaTb 1 oNUCkIBaTb OCHOBHbIE NPUHLIMMbLI KOMMYTaLUUK U (PyHKUMOHMPOBaHKS koMMyTaTopoB Cisco

e lcnonb3oBaTb paclMpeHHble TexHomnormm kommyTtauun, Takme kak VLAN, Rapid Spanning Tree Protocol
(RSTP), Per VLAN Spanning Tree Plus Protocol (PVST+) n EtherChannel
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MoHumaTk 1 onuckiBaTh, kakum obpasoM VLAN no3BonsioT co3faBaTh NOrMYECKkU pasgenéHHble ceT 1 Kak
NPOVNCXOANT MapLUPyTU3aUUsi MeXay HUMK

MoHumaTb, KOHUIypUpoBaTh U YCTPaHATL HEMoNaakM B paboTe MPOTOKOMNOB pe3epBUMPOBaHNS NEPBOro
nepexoga (FHRP) B kommyTupyemowm cetu, B yactHocTu, Hot Standby Router Protocol (HSRP)

MoHnmaTb, KoHurypupoBaTtb, M yCcTpaHsaTb Henonagkn B pabote Dynamic Host Configuration Protocol
(DHCP) ansa ceten IPv4 n IPv6

MoHMMaTb NpUHUMNBI paboTbl, KOHMUIYPUPOBaTL U AMarHOCTUPOBaTh GecnpoBoAHbIE MapLUPYTU3aTopbl U
6ecnpoBOAHbIE KINEHTbI

MNMoapo6Has cTpyKTypa pekomeHaoBaHHbIX kypcoB CCNA MapLupyTU3auusi 1 KoMMmyTauus

Ta6bnuua 4. I'Io,u,po6Ha;| CTPYKTypa KypcoB pekoMeHOOoBaHHOM nocnefoBaTenbHOCTU OGy‘-IeHVIﬂ «BBegeHne B ceTeBble

TexHonornm» n « OCHoBbI MapLpyTmsaumm n Kommyrtauum»

BBeneHue B ceTeBble TeXHONMOrMm OCHOBbI MapLUpPyTM3auMu 1 KOMMYTaLUn

1

Wcenegyem cetb

BBeneHve B KOMMYTUpPYEMbIE CETU

1.1 |Ha cBsian co Bcem mupom[e3] 1.1

1.2 | JlokanbHble K rnobanbHble ceTu, a Takke ceTb 1.2
MHTepHeT

1.3 1.3

1.4 1.4

HacTtpovika ceTeBoi onepaumoHHol cuctemsl (I0S)

MpyHUMNbLI KOMMyTaumm 1 6asoBasi KoHUrypaLums

2.1 2.1
2.2 2.2
2.3 2.3
CeTeBble NPOTOKOSbI U KOMMYHUKaLIMK Cetun VLAN
3.1 31
3.2 3.2
3.3 3.3

Hoctyn k ceTn

MpUHLMNBLI MapLUpyTU3aLmm

4.1 41

4.2 4.2

4.3

4.4

Ethernet MapupyTusauus mexagy VLAN
5.1 5.1

5.2 5.2

5.3

CeTeBol ypoBEHb

CraTtnyeckas MapLupyTu3aums

6.1 6.1
6.2 6.2
6.3 6.3
6.4 6.4
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10

11

TpaHCnopTHbIN YPOBEHb
7.1
7.2

IP-agpecauns

8.1

8.2

8.3

Paspenexve IP-ceTei Ha noacetn
9.1

9.2

9.3

YpoBeHb NPUMOXeHW
10.1

10.2

10.3

310 ceTb

111

11.2

11.3

11.4

115

[unHamnyeckas MapLupyTu3aums
7.1

7.2

7.3

OpgHoobnactHon OSPF
8.1

8.2

8.3

Cnu1cku KOHTponsa gocTtyna
9.1

9.2

9.3

9.4

DHCP

10.1

10.2

10.3

TpaHcnaumsa ceTeBbix agpecos |IPv4
111

11.2

11.3

11.4

Ta6bnuua 5. NogpobHasa CTpyKTypa KypCcoB pekoOMeHLOBaHHOW NocrefoBaTenbHOCT 0byveHns «MacwtabrupoBaHue ceTen» n

«CoeanHeHve ceTein»

MacwTabupoBaHue ceteun CoepuHeHue ceTen

1
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BeegeHue B macLuTabupoBaHue cetei
11

12

13

14

M36bITOYHOCTL B NOKaMbHbIX CETSX
21

2.2

2.3

Arperauus kaHanos

3.1

3.2

3.3

Wepapxuyeckas apxuTekTypa ceTei
1.1

1.2

1.3

1.4

MopkntoyeHne k WAN

2.1

2.2

2.3

CoepanHeHWs1 ToYKa-ToukKa
3.1

3.2

3.3

Page 11 of 14



4 BecnpoBogHbie LAN Frame Relay
4.1 41
4.2 4.2
4.3
4.4
5 Hactpolika n gnarHoctuka ogHoobnactHoro OSPF TpaHcnaumsa ceTeBbix agpecos |Pv4
5.1 5.1
5.2 52
5.3
6 MHoroo6nactHon OSPF PelueHns gns wupokononocHoro goctyna
6.1 6.1
6.2 6.2
6.3 6.3
6.4 6.4
7 EIGRP BesonacHocThb site-to-site coeanHeHun
7.1 7.1
7.2 7.2
7.3
8 [MpoaBuHyTas KoHdUrypaums n guardoctuka EIGRP MoHWTOPUYHF ceTn
8.1 8.1
8.2 8.2
8.3 8.3
9 O6pasbl 1 nuueH3nposaHue 10S YcTpaHeHve HeucnpaBHOCTEN B CETU
9.1 9.1
9.2 9.2
9.3 9.3
9.4

MNMoapobHas cTpyKTypa AOMNONHUTENBbHBLIX KYpCoB AN o6neryeHns nepexona
Otn TPWU Kypca HeOCTYMNHbl Ha PYCCKOM A3blKe. I'IepeBop, Ha3BaHWI rNaB N Tem npmuBOaOATCA TOJIbKO B
O3HaKOMUTEIbHbIX Lendax.

Tabnuua 6. MogpobHas CTpyKTypa KypcoB anbTepHaTMBHOM nocrneaoBaTensHocTn obyyeHns “Network basics”, “Routing
Protocols” n “Switched Networks”

Network Basics Routing Protocols Switched Networks
OcCHOBbI ceTeBbIX TEXHONMOTUN MpoToKonbl MapLpyTU3auumn KommyTupyemebie cetu
Exploring the Network Routing Concepts Introduction to Switched Networks

N3yyaem ceTb MpUHLMMLI MapLUIpyTM3aLmm BBefeHue B KOMMYTVpYEMbIE CETU

[Communicating in a Network-

L1 Centric World[e4]

1.1 | Initial Configuration of a Router ' 1.1 | LAN Design

1.2  The Network as a Platform 1.2 | Routing Decisions 1.2 The Switched Environment
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1.3 | LANs, WANSs, and the Internet
1.4 The Expanding Network

Configuring a Network Operating System

2 HacTpolika ceTeBoii onepaLioHHOM
CUCTEMbI

2.1 | 10S Bootcamp
2.2 | Getting Basic

2.3 | Addressing Schemes

Network Protocols and Communications
CeTeBble NPOTOKOSIbI Y KOMMYHUKALIMK

3.1  Network Protocols and Standards
3.2 | Using Requests for Comments

3.3 | Moving Data in the Network

Application Layer
YpOBEHb MPUMOXEHWN

4.1  Application Layer Protocols

Well-Known Application Layer

4.2 Protocols and Services

Transport Layer

5
TpaHCcnopTHBIN YpOBEHb
5.1 | Transport Layer Protocols
5.2 | TCP and UPD

6 Network Layer

CeTeBoW ypoBEHb

6.1 | Network Layer Protocols

6.2 | Routing

6.3 Routers

6.4 | Configuring a Cisco Router

13

Router Operation

Static Routing
CraTuyeckas MapLupyTusaums

2.1

2.2

2.3

2.4

2.5

Static Routing Implementation

Configuring Static and Default
Routes

Review of CIDR and VLSM

Configure Summary and
Floating Static Routes

Troubleshoot Static and Default

Route Issues

Routing Dynamically
[nHamunyeckasi MapLupyTusaums

3.1 | Dynamic Routing Protocols
Distance Vector Dynamic
3.2 )
Routing
3.3 | RIP and RIPng Routing
3.4 | Link-State Dynamic Routing
3.5 | The Routing Table
EIGRP
4.1 | Characteristics of EIGRP
4.2 | Configuring EIGRP for IPv4
4.3 | Operation of EIGRP
4.4 | Configuring EIGRP for IPv6
EIGRP Advanced Configuration
Troubleshooting

[MpogBuHyTas KoHdUrypaums un
AnarHoctuka EIGRP

51

5.2

Advanced EIGRP
Configurations

Troubleshoot EIGRP

Single-Area OSPF
OpHoobnacTHo OSPF

6.1

6.2

6.3
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Characteristics of OSPF

Configuring Single-Area
OSPFv2

Configuring Single-Area
OSPFv3

and

Basic  Switching and

Configuration
MpuHUMNbBl KOMMYTaUMn 1 6azoBas
KOHUrypaums

Concepts

2.1 Basic Switch Configuration

Switch Security: Management

22 and Implementation

VLANs
Cetn VLAN

3.1 VLAN Segmentation

3.2 VLAN Implementation

3.3  VLAN Security and Design

LAN Redundancy
N36bITOYHOCTb B NMOKANbHbIX CETAX

4.1 Spanning Tree Concepts

Varieties of Spanning Tree

4.2 Protocols

4.3  Spanning Tree Configuration

First-Hop Redundancy

4.4 Protocols

Link Aggregation
Arperaums kaHanos

5.1 Link Aggregation Concepts

5.2  Link Aggregation Configuration

Inter-VLAN Routing
MapwpyTtusaums mexagy VLAN

Inter-VLAN Routing

6.1 Configuration

Troubleshoot Inter-VLAN

6.2 Routing

6.3 Layer 3 Switching
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IP Addressing
|P-agpecaumns

7.1

IPv4 Network Addresses

Adjust and Troubleshoot Single-Area

OSPF
Hactpovika 1 guarHoctumka
ogHoobnactHoro OSPF

71 Advanced Single-Area OSPF

DHCP

71 Dynamic Host Configuration

Configurations Protocol v4

7.2 1PV6 Network Addresses 72 [oubleshooting Single-Area 7, Dynamie Host Configuration

7.3 | Connectivity Verification
8 Subnetting IP Networks Multiarea OSPF Wireless LANs

PaspeneHve IP-ceTen Ha noacetu MHoroo6nactHon OSPF BecnposogHbie LAN

8.1  Subnetting an IPv4 Network 8.1 | Multiarea OSPF Operation 8.1 Wireless Concepts

8.2 | Addressing Schemes 8.2 | Configuring Multiarea OSPF 8.2  Wireless LAN Operations

8.3  Design Considerations for IPv6 8.3  Wireless LAN Security

8.4  Wireless LAN Configuration

9 Network Access Access Control Lists

HocTyn k ceTn

Cnncku KoHTpons gocTyna

9.1 Data Link Layer 9.1 | IP ACL Operation

9.2 | Media Access Control 9.2 | Standard IPv4 ACLs
9.3 | Physical Layer 9.3 | Extended IPv4 ACLs
9.4 | Network Media 9.4 | Troubleshooting ACLs

10 Ethernet

10.1
10.2
10.3

Ethernet Protocol
Address Resolution Protocol

LAN Switches

It's a Network
310 ceTb

111
11.2
11.3

11.4

e
CISCO.

Create and Grow
Keeping the Network Safe

Basic Network Performance

Managing I0OS Configuration Files

9.5 IPv6 ACLs

IOS Images and Licensing
O6pasbl 1 nuueH3npoBaHue 10S

10.1 Managing IOS System Files
10.2 | 10S Licensing

Lta6-kBapTupa B CeBepHow u KOxHon AMepuke

LLita6-kBapTupa B A3MaTCKO-TUXOOKEAHCKOM permoxHe

LTa6-kBapTupa B EBpone
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