JlabopatopHas padorta 3 «Cratuueckas |P mapmpytuzamms»
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1. 3yunTth 6a30BBIi CHHTAKCUC KOHPUTYPUPOBAHUS MAPUIPYTU3AaTOPOB CETEBOTO YPOBHS
2. Ilony4yuTh HaBBIKM KOH(PUTYPUPOBAHMS CTATHYECKOW MapLIPYyTU3ALNH
3. [loaroroBuThes K pabote B cpene amynsTopa CORE

2. PekomMeHayemasi JiuTeparypa:

1. Cromnunrc B. CoBpeMeHHbIe KOMIbIOTEpHBIE ceTu. 2-¢ u3a. CII6.: ITurep, 2003, 783 c.
(Cepus «Kmacuka computer sciencey). I'masa 14.

2. https://www.nrl.navy.mil/itd/ncs/products/core - Common Open Research Emulator
(CORE) nemoncTpannoHHble MaTepHaJIbI

3. IlpeaBapuTteibHasi IOATOTOBKA K padore:
1. M3yuuth yKa3zaHHYIO JIUTEPATypy, UMETh IpeacTaBieHue o padbore B cpeae CORE
2. CoCTaBUTh CXEMYy CETH, PACIpPEICIIUTh aapecHbIe MPOCTPAHCTBA, COTIACHO BapUaHTa
3aJ]aHus, IPUBEICHHOTO B KOHTPOJIBHOM padoTe 1o Kypcy «IIpoTOKOJIbI KOMITBIOTEPHBIX
ceTen»

4, Teopeanecmle CBeACHUA
4.1 Cpenasmyasimaa Common Open Research Emulator (CORE)

Common Open Research Emulator (O0muii OTKpPBITEI HUCCIIEAOBATEILCKAN IMYIISTOP
CORE) - 3T0 MHCTPYMEHT ISl SMYJISIIIAHA CETeH Ha OJHOM WIIM HECKOJBKUX MEPCOHATHHBIX
kommeiorepax (IIK). Ber MokeTe MOAKIIOUMTH 3TH SMYJIHUPOBAHHBIE CETH K HKHBBIM
cetsiM. CORE cocrout u3 rpaduueckoro mntepdeiica 1jas pUCOBaHUS TOMOJOTUN U AJSA
IMYJISIIINU CETEBBIX CIIEHAPHEB.

[TonyunB HaBbikM paboOTBl B cpede HSmyisTopa Bbel  Oyagere roToBbl s
KOH(UTypHpOBaHUs PEaTbHOT0 000pYIOBAHMS.

4.2 Mapmipyru3anus B |P-ceTsix

MapuipyTtru3aiys CIIy>KUT I IpreMa MmakeTa OT OJJHOTO YCTPOUWCTBA U TepeIadn ero 1o
CETH JPYrOMYy YCTPONCTBY Yepe3 APyTHe CeTH. Eciu B ceTH HET MapumIpyTU3aTOPOB, TO HE
MO/JICPKUBACTCS  MapIIpyTU3ausa. MapimpyTu3aTopbl HaMpapisaioT (IIepeHanpaBIsioT)
TpaduK BO BCE CETH, COCTABIISAIONINE OOBETUHEHHYIO CETh.

JUis  MapumipyTuszaluMyd TakeTa MapUIpyTH3aTOp JIOJDKEH BIAJETh  CIEAYIOLIEH
uH(popmanuei:
= Anpec Ha3HaYCHHUS

=  Cocegnuii MapuIpyTH3aTop, OT KOTOPOTO OH MOXKET Y3HaTh 00 YJIaJ€HHBIX CETIX
= JlocTynmHble yTH KO BCEM YJaJI€HHBIM CETSIM


https://www.nrl.navy.mil/itd/ncs/products/core

=  Hawnyummii myTh K KaKI10M yIaJICHHOU CETH
»  MeTtoap1 00CTy KUBaHUS U MPOBEPKU MHPOPMALIMK O MApIIPyTHU3ALUU

MapuipyTuzatop y3HaeT 00 yNaJdeHHBIX CEeTSX OT COCEIHUX MapLIPyTH3aTOPOB WUJIH OT
CETEBOI0 aJMUHUCTpATOpa. 3aTeéM MAapUIPyTU3aTOpP CTPOUT TaOJuIly MapLIpyTH3aLuH,
KOTOpasl ONMCHIBAET, KAK HANTH yAAJICHHbBIE CETH.

Ecnu ceThp mojkitoueHa HEMOCPEJICTBEHHO K MAapUIPYTHU3aTOpy, OH YK€ 3HAeT, Kak
HaAIpaBUTh MaKeT B 3Ty ceThb. Eciiu ke ceTh He MOJKIIOUEHa HANpsIMYI0, MapUIPyTU3aTOP
JOJKEH y3HATh (M3Y4UTh) MYTH JIOCTyNa K YAQJICHHOM CETH C IMOMOIIbIO CTAaTUYECKON
MapuipyTH3anuu (BBOJA aJAMUHUCTPATOPOM BPYYHYIO MECTOIIOJIOXKEHUSI BCEX CeTed B
Ta0IUIy MapIIPYyTU3ALMK) WU C TIOMOIIBIO AMHAMUYECKON MapIIpyTU3aIUu.

B crexe TCP/IP MapiipyTHU3aTopbl U KOHEUHBIE y3JIbl IPUHUMAIOT PEIICHUS O TOM, KOMY
nepefaBarh MakeT [Jis €ro YCHENIHOW JOCTaBKM Y3JIy Ha3HAUYEHHUS, HA OCHOBAaHUM TakK
Ha3bIBAEMBIX TAOJIHII MapIIpyTU3aluy (routing tables).

UYmobwr docmasums nakem 6 cems ¢ aopecom uz noisa Cemegotl aopec u MAcKoul u3 noJis
Macka cemu, Hyxcno ¢ unmepdgpetica c |P-adpecom uz nons Humepdgheiic nochamo nakem no
IP-adpecy u3z nons Aopec winioza, a «cmoumocmsy maxkou 00CmasKu 6yoem pagHa 4uciy u3
nons Mempuka.

B sTo0it Tabnuiie B cronbie "Anpec cetu Ha3HauUeHHUA" yKa3bIBAIOTCA aJpeca BCeX CeTeH,
KOTOPBIM JIaHHBIN MapHIpyTHU3aTOp MOXKET nepenaBath nakeTsl. B creke TCP/IP npunsT Tak
Ha3bIBAEMbBIN OJIHOIIATOBBIN MOJIX0/1 K ONITUMHU3AIMN MapIIpyTa MPOJIBIKEHUS MmaKeTa (next-
hop routing) — kaXablii MapIIPYTHU3aTOP M KOHEYHBIN y3eJ MPUHUMACT y4acTHEe B BhIOOpE
TOJIKO OJIHOTO Iara rmepedadyd rmakerta. [lodTomy B KaxAoW CTpOKe TaOJIUIIbI
MapUIpyTH3alMKM YKA3bIBAETCS HE BECh MapuUIpyT B BUJIE MOCieAoBaTeIbHOCTH [P-agpecoB
MapUIpyTH3aTOPOB, YEPE3 KOTOPHIE AOJKEH NMPOUTH MAaKET, a TOJIbKO oauH [P-aapec - anpec
CIEAYIOIIEro MapuIpyTHU3aToOpa, KOTOPOMY HYXHO NepeaaTh mnaker. Bmecre ¢ makeTom
CJIEIYIONIEMY MapIIpyTU3aTOPy MepeaacTcsi OTBETCTBEHHOCTh 3a BHIOOP CJIEAYIOIIETO Iara
Mapupytu3auud. OIHOLIArOBbIM MOJAXOA K MapHIpyTHU3alldd O3HA4daeT paclpeiesieHHOE
perieHre 3ajadd  BbIOOpa MapripyTa. OJTO CHHMAaeT OrpaHMYEHHE HAa MaKCUMAaJbHOE

KOJIMYECTBO TPAH3UTHBIX MApUIPYTU3ATOPOB HA ITyTH MMAKETA.

OnHormraroBasi MapuIpyTHU3amus 00J1a1aeT elie OJJHUM IMPEUMYIIECTBOM - OHA MO3BOJISICT
COKpaTUTh 00beM TaOJIHII MapIIPYTU3AUK B KOHEYHBIX y3/1aX M MapIIpyTH3aToOpax 3a cuer
UCIIOJIb30BaHUsI B KayeCTBE HOMEpa CETH HA3HAYCHHWS TaK HA3bIBAEMOTO MapIIpyTa I10
ymomuanuio — default (0.0.0.0), koTtopslii 00BIYHO 3aHUMAET B TaOJMIIe MapIIPyTH3AIUN
MOCJIETHIO CTPOKy. Eciu B Tabnuile MapmpyTu3anuy eCTh Takas 3aluch, TO BCE MAKETHI C
HOMEpPAMH CeTed, KOTOphIe OTCYTCTBYIOT B TaOJUIlE MAapUIPYTHU3AINH, TEPEIAIOTCS
MapIIpyTH3aTopy, ykazaHHomy B ctpoke default. [ToaTomy mapmipyTu3aTopbl 4acTo XpaHsT
B CBOMX Ta0JIMIIaX OTPaHUYCHHYIO WH(OPMAIIUIO O CETSIX WHTEPCETH, Mepechiias MaKeThl



JUISl OCTaJbHBIX CETEH B TMOPT W MapUIPYTU3ATOpP, HCIOJNb3YEMbIE 10 YMOJIYaHUIO.
[ToapasymeBaeTcsi, 4TO MapIIPyTU3ATOP, UCIIOJIB3YEMbIN 110 YMOJTYaHUIO, IEPEIACT MaKET Ha
MarucTpajbHYIO CETh, @ MAPILIPYTU3ATOPHI, MOAKIIOYEHHBIE K MATUCTPAIA, UMEIOT MOJHYIO
UH(GOPMAIIUIO O COCTABE UHTEPCETH.

Kpome mapmipyra default, B Tabmuiie mMapmpyTuzamuu MOTYT BCTPETUTHCS JIBa THIIA
CTIEIMANIBHBIX 3alMCel - 3alHCh O CHenn(UIHOM JUIS y37a MaplIpyTe M 3amuch 00 axpecax
ceTeld, HeITOCPEICTBEHHO TOKITFOUEHHBIX K TOPTaM MapIIpyTH3aToOpA.

4.3 KomaHbl HACTPOIKM MapmIpyTH3aTopa
4.3.1 Hacrpoiika ¢pusznueckoro uarepdeiica Mmapipyruzaropa

1. HactpouTts ¢ aapecoM U Mackoi MOJCeTH B ciydyae ucnoiab3oBanus |Pv4 ucnons3yiite
KOMaHJly BOWTH B KOH(pUTypaluio uurepderica:

nl # configure terminal
nl (config) # interface <interface-name>
Hanpumep: R1 (config) # interface ethO
Brimonnute komanay npucBoeHus |P-anpeca nuarepdeiicy mapupyruzaTopa:
nl (config-if) # ip address < ip-address> <subnet-mask>

2. AKTMBHMPOBATH. 1O YMOJYAHHIO HMHTEP(EHCHl MaplIpyTH3aTOpa HE aKTHBHPOBAHBI
(shutdown). Jlns BriroueHust uHTepderica UCIOMb3YyeTCs KOMaH 1a aKTHBAIINH:

nl (config) # no shutdown

4.3.2 3amnonHeHne TabauI MapIIpyTH3AIHH
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Pucynok 1 — IIpumep co6pannoii cetu B CORE



Yro6sl Ha MapipyTH3aTope N1 106aBUTH MapIIPyTHYIO 3amuch B ceTh 192.168.60.64/26,
HY>KHO MCIIOJIb30BaTh KOMaH/Y:

nl (config) # ip route 192.168.60.64/26 2.2.2.50

Komanaa ropoput o ToMm, 9to ceth 192.168.60.64/26 moctymHa depes nnmo3 (next hop)
2.2.2.50

BAXHO: B kxoMaHIe CTaTHYECKOH MapuIpyTHU3allid HEOOXOAMMO yKa3aTh HeE ajpec
ycrpoticta [TK(n6), a axpec ceTu, B KOTOPO# yCTPOCTBO HAXOAHUTCSI.

5. 3ananue Ha JadopaTopHYIO padoTy

1. CocTaBUTH CXEMYy CETH, pACIpENCTUTh AJPECHbIC MPOCTPAHCTBA, COTJIACHO BapUaHTa
3aJlaHusl, TIPUBEACHHOTO B KOHTPOJLHOM paboTe mo Kypcy «IIpOoTOKOJBI KOMITBIOTEPHBIX
ceTeiny

2. Yka3aTh HE0OXOIUMBIE CTATHICCKUE MAPIIPYTHHIC 3aMMUCH IS 00SCIICUCHUS COCTUHCHHUSI
MEXTy 3aJaHHBIMU y3JIaMH JIOKabHBIX noaceteir M(0), M(i-1), M(i). Pesyibrat opopMuTh
B TaOJuILy.

3. CocTaBUTh MapuIPYTHBIC 3aIMCH, KOTOPBIE OYAyT CKOH(PHUIYpHUPOBAHBI ONIEPATOPOM CETH
HA MaplIpyTHU3aTOpax JUIsl 3alOJTHEHUS TaOJIUI] MapIIPYTU3alUN aapecalid B JIOKAIbHBIC
nogacetn M(0), M(i-1), M(i).

6. BoinoJiHeHue padoThI

6.1. BoccTtaHOoBHM cXeMy CETH, COTJIACHO KOHTPOJBHOW paboTe mo Kypcy «IIpoTokoms
KOMIIBIOTEPHBIX ceTein» CuaopoBa Anexkcess Bukroposuua.
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PucyHnox 2 — AnpecHoe poCTPaHCTBO MapIIPyTH3UPYEMBIX ITOJCETEH

3aganumMcs npaBuiioM cocrapjenust |P-aapeca xocra (I1K):

- B snokanpHOU cetn M(0): M-biif anpec B ceTu. M COOTBETCTBYET KOJIMYECTBY OYKB B
¢pamunum  cryneara. B cetm 10.17.16.0/26 cedvmon (Cudopos) anpec cetu
10.17.16.7/26;

- B JokanbHOU cetrt M(i-1)=M5: K-p1it angpec B cetu. K cOOTBETCTBYET KOMYECTBY OYKB B
uMeHH ctyaenta. B cetn 10.17.17.64/26 ceobmoii (Anekcen) anpec cetu 10.17.16.71/26;



- B okanbHOM cetrt M(i)= M6: N-biii anpec B ceti. N COOTBETCTBYET KOJIUYECTBY OYKB B
otuectBe cryaeHTa. B ceru 10.17.17.128/26 oOecamwiit (Buxmoposuu) anpec cetu
10.17.16.138/26.

CoOpathb cXeMy CeTH, aHaJOTHYHYI0 PUCYHKY 1 MOKHO, BOCIIOIb30BaBIINCH CPEICTBAMH
Microsoft Office Visio, moakit04uB JONMOJHUTEIBHYIO ITaHETh HHCTPYMEHTOB: daiinm /
burypsi / ceThb / ceTh / CETEBBIE CUMBOJIBI (PUCYHOK 3).
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Pucynok 3 — JlononHuTtenbHas naHeas uHcTpyMeHToB Microsoft Office Visio
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Pucynok 4 — Ctpykrypa cetn

6.2 3aganue: Yka3arb HEOOXOAUMBIE CTATMYECKHWE MapIIPYTHBIE 3allMCH IJIA 0OecTeueHus

COEIMHEHUS MEeX Ty Mapipytuzatopamu My, M;, M;.;. Pesynbrat oopMuts B Ta0MILy.

JIyisi mpoJBIDKEHUS TaKeTa K Y37y HAa3HAUCHUS] MapIIPyTH3ATOpP HMCIOIb3YET maobauyy
Mapwipymu3zayuu, OCHOBHBIMH TapaMeTpaMu KOTOpOM  sBistoTca Homep  (adpec)

cemu Ha3HAYEHUS U cemesou adpec BXOAHOTO MHTep(eiica credyruiezo MapuipyTu3aTopa

Ha MYTH K aJipecary Ha3HaueHHs. DTOT ajpec MHTepdeiica Morydut Ha3BaHHE CJAETYIOIIEro
nepexojaa (next hop).
Taxum oGpazom, B TabiuIe 3a0at0TC:

e AJIPCC CCTHU HASHAYCHMUA,



e aJIpEC CIEAYIOUIETO Mepexoa;

o Ipyru€ JOIOJIHUTENIBbHBIE TapaMeTpbl, KOTOPbIE pPAa3IMYyalOTCs Uil  Pa3HbIX
MapIIPYTU3UPYIOMIUX MPOTOKOJIOB M MapUIPyTH3AaTOPOB Pa3HBIX (UPM, MPOU3BOISAILINX
0o00opyoBaHueE.
W3  [ONONHUTENBbHBIX  MApaMeTpOB B mabiuybl  Mapuipymu3ayuy BKIIOYACTCS

uH(pOpMaIs:

e O CTATUYECKOMN WU OUHAMUYECKOU MAPUPYMUIAYUL,

e O TUIIE UCTIONIB3YEMBIX NPOMOKOI08 MAPUWPYMUIAYUL,

¢ 0 MempuKe, UCIIOJIb3yeMOM MPU BEIOOPE BO3MOXKHOIO ITyTH.

[Tpu BrIrOUEeHNHU UHTEp(delica MaplIpyTU3aTopa U Ha3HaueHuu emy IP agpeca, B Tabnuie
MapIIpyTU3alluKd Ccpa3y ke MosBiseTcss 3amuch ¢ koaoMm C. Craruueckue MapuipyThl
MPOMUCHIBAIOTCS aIMUHUCTPATOPOM CETH BPYYHYIO U UMEIOT KOoJ o0o3HaueHus S. Tak xe
OHM MMEIOT aIMUHUCTPATUBHYIO IUCTaHINIO 1 1 MeTpuky O.

CormacHo 3agaHuio, TpeOyeTcs cO3/1aTh CTAaTUYECKUME 3aldCH MapHIpyTH3alud B
Mi u Mg,

nokanbHeie cetu LAN  mapmpyrtuzaropoB My, BrinmonHenue 3anaHus

odopmisieTcss B BUJI€ TaOJIUIIbI. 3arodHEHUE TaOMUIIbI MPOUCXOIUT HA OCHOBAHUM JaHHBIX

PUCYHKOB 2 1 4.

Ta6muma 1 — TaGauma MapupyTH3aum

Mapmipytusarop | Tun | Cers/IIpeduxc | Nexthop | Tum Mertpuka
uHTepdeiica
C 7.17.17.0/30 WAN
C 10.17.16.0/26 LAN
Mo=M0 S 110.17.17.64/26 |7.17.17.2 0
S 10.17.17.128/26 | 7.17.17.2 0
M; = M6 C 7.17.17.20/30 WAN
C 10.17.17.128/26 LAN
S 10.17.16.0/26 7.17.17.21 0
S 10.17.17.64/26 | 7.17.17.21 0
M, = M5 C 7.17.17.16/30 WAN
C 7.17.17.20/30 WAN
C 10.17.17.64/26 LAN
S 10.17.16.0/26 7.17.17.17 0
S 10.17.17.128/26 | 7.17.17.22 0
(@)




1 .
M Tak KaKk CTATHYECKYI0 MApIIPYTH3AIHI0 HEOOXOAMMO HACTPOUTH BO BCEH CETH, TO

TpeOyeTcsi MPUBECTH Takke TaOMUIBl MapIIpyTH3alUUd BCEX MPOMEKYTOUHBIX
MapILIPyTU3aTOPOB

6.3 3anmanue: CocTaBUTh MapUIPYTHBIE 3alHMCH, KOTOpPbIE OYIyT CKOH(HUTYpHUPOBAHBI
OmepaTopoM CETH Ha  MaplIpyTH3aTopax JJisg 3amofHEHHs TaOmul] MapuIpyTHU3aluu
ajapecaruu B JokanbHbIe mogacetn M(0), M(i-1), M(i).

3anucH CTaTUYECKOW MapIIpyTH3AIMK POU3BOAATCS Ha OCHOBAHHMH JIAHHBIX TAOJNUIBI 1 U
o. 4.3.2.

[Ipumep MapLIpyTHBIX 3anMCEl IpUBEAEM s diieMeHTa N0 Ha pucyHke 4:
no #

n0 # configure terminal

n0 (config) # ip route 10.17.17.64/26 7.17.17.2

n0 (config) # ip route 10.17.17.128/26 7.17.17.2



