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NMPUNOXEHUE B

OTBeTbl Ha KOHTPOJIbHbIE BOMNPOCHI

MnaBa 1

1.

I' u E. Ethernet onpenensieT u ¢pu3nyecKrie MPOTOKOJIbI, U MPOTOKOJIbI KaHaJIa CBS3U,
a PPP — mporokon kanana cBsasu, [P — mnpotokon cereBoro ypoBHs, SMTP u
HTTP — npoTokosibl ypOBHS NPWIOXKEHUNA.

. A u XK. IP — npotokon cereBoro ypoBHsi, TCP u1 UDP — npoTokonsl TpaHCcropT-

Horo ypoBHsi, SMTP 1 HTTP — npoTokoJibl ypOBHSI IPUJIOKEHUIA.

Bb. B3auMoneiicTBre Ha CMEXHBIX YPOBHSIX ITPOMCXOAUT B OMHOM KOMITBIOTEpe, KOTIa
JIBa PACIOJIOKEHHEIX PSIIOM YPOBHSI 4eM-TM00 oOMeHUBaioTCs. OOBIYHO BEPXHUIA
YPOBEHb 3alpalinBaeT KaKym-Iu00 ciyXO0y y HUXKHETO, a HUXKHUM TTPeqoCTaBIIsIeT
KaKHe-TO YCIIyT BEpXHEMY.

b. BzaumogeiicTBre Ha ONMHAKOBBIX YPOBHSIX IMPOUCXOAUT MEXAY Pa3HbIMU KOMITb-
J0TepaMu, MOCKOJbKY BBINOJIHSIeMas: QYHKIIMS TpeOyeT Haauuyus 00jiee YeM OJHOIO
yyacTHuKa. Hampumep, nepenaroiuii y3es ycTaHaBIMBaeT MOPSIAKOBBI HOMEp Cer-
MEHTa, a MPUMHUMAIOIINI TeHepUpyeT IJIsl HETO COOTBETCTBYIONIUI HOMED MOATBEP-
KaeHus. @YyHKIIMK U IIPOLIECCHI BHITOJHSIIOTCS Ha TOM Xe YPOBHE B paMKax KaKoui-
JIM00 MojeIu, HO peaju3alMsl TaKOro ypoBHSI JOJKHA OBbITh OAMHAKOBAa B Pa3HbIX
YCTPOMCTBAX.

A. I/IHKaHCYJ'[HHI/IH — OTO IIpouecc Jo0aBjieHUs 3arojioBKa B Havaje 0Joka JaHHBIX,
ITOJTYYCHHBLIX OT BbIIHICCTOALLICTIO YPOBHA (I/I, BO3MOXHO, KOHHCBI/IKa).

I'. B cooTBeTCTBUU C COTallleHUueM, TEPMUH @peilm OTHOCUTCS K YaCTU CETEBOIO CO-
0OI1IIeHUsI, BKIIOYAIOIIEH 3ar0JIOBOK M KOHIIEBUK KaHasla CBSI3U, CO CKPBITHIMU JaH-
HbIMU. TepMUH nakem He BKJIIOYAET 3ar0JIOBOK U KOHIIEBMK KaHaja CBS3U, OCTaBJISIS
3arojIOBOK CETEBOTO YPOBHSI C €r0 CKPBITHIMU JaHHBIMU. TEPMUH ceemenm He BKIIO-
YaeT 3aroJIOBOK CETEBOTO YPOBHSI, OCTABJISIS 3aroJIOBOK TPAHCTIOPTHOTO YPOBHSI U €T0
CKDBIThIE TaHHbIE.

B. CereBoii ypoBeHb OTBeyaeT 3a Tepenady JaHHBIX 1O BCEMY IyTH OT IyHKTa K
nyHKty. EMy TpebyeTtcs crmocob naeHTu(duUKamm Kaxaoro yCTpoicTBa ¢ UCITOIb30-
BaHUEM aJPECcOB, M 3T ajipeca JODKHBI ObITh JIOTUYECKUMU aapecamu, He TIPUBS-
3aHHBIMU K (PU3UIECKUM JETAJISIM CETH.

. A. ®usnuecknit yposeHb Momean OSI BKITIoUaeT Bce CTaHAAPTHI, OMpPeIEsIoNIne

¢opmy pazbeMOB, COETUHUTENIbHbBIE KaOes, 2JIeKTPOHHbIE YCTPONCTBA U KOAUPOBKY
9JIEKTPUYECKUX CUTHAJIOB JIJIs Miepeaadyr OMTOB 1O Kabero.

B u /1. Ha3zBaHus1 ypoBHeli CBepXy BHM3: MPUKJIAAHON, MpEeACTaBIeHUSs, CeaHca,
TpaHCHOPTHBIN, CeTeBOI, KaHaIa CBSA3U U (DU3UYECKUIA.
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MnaBsa 2

1.

A. Cranpapt IEEE onpenenset crangapthl Ethernet LAN co crangapTHBIMU Ha3Ba-
HUSMM, HauuHatommMmucsa Ha 802.3, Bce OHU HCIIOJB3YIOT KaOeJNbHYIO MPOBOIKY.
Cranpapt IEEE onpeaensier Takxke 6ecnipoBogHbie cTaHaapTel LAN co craHmapt-
HBIMM Ha3BaHUSIMU, HaunMHaomuMucs Ha 802.11 u ABAsIOIIMMUCS CTaHIapTaMU, OT-
nenbHbIMU OoT Ethernet.

B. Yucno nepen cioBom “BASE” ompenensieT CKOpOCTh B MeTraOMTax B CEKYHIY
(M6wut/c). 1000 Mowut/c paBHO | T'mraduty B cekyHay (1 I'out/c). “T” B cyddukce
noapasymeBaeT BUTyl0 mnapy (twisted-pair) win kabenp UTP. Takum o00pazom,
1000BASE-T — 5310 Ha3Banme ctangapra Ethernet mrst kabenss UTP co ckopocThio 1
Irour.

B. ¥V nepekpeleHHbIX Kabeneil MpoBoaa MepeKpecTHO COSAUHSIIOT Mapbl KOHTAKTOB,
YTOOBI IEepPEeNalOIIMii KOHTAKT Ha OIHOM YCTPOMCTBE COCAMHSUICS C IOJyYaroIliuM
KOHTaKTOM Ha ApyroM. Y IepekpeleHHbIX Kadeneit Ethernet Ha 10 u 100 Mout/c
rmapa KOHTakToOB 1 M 2 Ha OIHOM KOHIIe Kabessl coefMHeHa ¢ KOHTaKTaM1 3 U 6 Ha
JIPYTOM KOHIIE COOTBETCTBEHHO.

b, I' u 1. B mapuipyrusaropax, 6eClipoBOIHBIX TOUYKAX JOCTyNa U CETEBBIX KapTax
MEePCOHATBHBIX KOMITBIOTEPOB KOHTakThl 1 1 2 moptoB Ethernet ucnonbe3yrorcs mis
repeaayr JaHHBIX, a B KOMMYTaTopaX — KOHTaKThl 3 U 6. [IpssMbiMu KabGersiMu co-
€IUHSIOT YCTPOWCTBA, WCIOJb3YIOIIME MPOTUBOMOJOXHbBIE Mapbl KOHTAKTOB, TO-
CKOJIbKY Ka0eJib yXe He JOJDKEH MepeKpeluBaTh Haphl.

b. CereBnble miaThl (M TOPTHl KOMMYTaTOpa) UCIOJIb3YIOT AITOPUTM MHOXECTBEHHOTO
JIOCTYIIa ¢ KOHTPOJeM Hecylleld U oOHapyxeHueM KoHpaukToB (CSMA/CD) mis
peanu3aluy MOIyAyIUIEKCHON JOrukKu. XoTs anroputM CSMA/CD nbitaercs uzbe-
JKaTh KOJUIM3UIA, OH TaKXKe OTMEYaeT clyvyau, KOraa KOJUIM3UU JACHCTBUTEIbHO IIPO-
HUCXOAST, M YCTaHABJIMBaeT IpaBWIa, COIJIACHO KOTOPBLIM y3ibl Ethernet moikHbI
MPEKPATUTD Iiepeaady, MOA0XKIATh U MOIBITaThCs IepeaaTh CHOBA IO3XKeE.

B. Haxonsmeecst B KoHueBuke Ethernet 4-6aiitoBoe moire FCS mosBossieT 1moiy-
YyawlleMy y31y yI0CTOBEPUTHCS B MPaBUJIbHOCTU MOJyYeHHOU uMH@opManuu. s
9TOr0 HUCIOJb3yeTCsl MaTeMaTuyeckasi (hopmyia, SBISIOLIASICS KIIOUEeBOH YacTblO
Ipoliecca obHapyxXeHus omnodok. O6patnTe BHUMaHMe, 4To cTaHgapt Ethernet om-
penensieT mpoiecc oOHapyXKeHUs OIIMO0K, HO HE BOCCTAHOBJIEHUS MOCJIE OIIIMOOK.

b, B u /1. BctpoeHHblit yHuBepcaiabHblii MAC-anpec, IpUCBOEHHBIN KaXKIOMY ITOPTY
Ethernet musrotoBuTeneM M pasaelieHHBI Ha OBe 3-0aiiToBble MonOBUHBLI. I[lepBas
MOJIOBUHA HAa3bIBae€TCSl YHUKAJIbHBIM UAeHTU(hMKaTopoM opraHuzauuu (OUI), npu-
CBOEHHBIM KOMIIAHUU MPOMU3BOAUTE/ISA. DTO YHUKAJIbHOE IIECTHAILIATEPUYHOE YMC-
JI0, UCIIOJIb3YEMOE TOJIBKO 3TOM KOMITAaHUEM.

B u I'. Cranmapt Ethernet mommep:xmBaeT omHOampecaTHEBIC ampeca, WACHTUMOUIIN-
pyone ofuHouYHbIN y3en Ethernet u rpynmoBssie anpeca, MPUMEHSIOIIMUECS IS TTe-
penadyu omHoro (peifiMa Ha HeckoibKo y310B Ethernet. [IByMsa Tumamuy rpynmnoBbIX
aJIpECOB SIBJISTIOTCSI UUPOKOBEW,AMENbHbIL I MHO20AOpecamublil aopeca.
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1. B. ¥Yposens 1 monenu OSI, ¢pusnyeckuii ypoBeHb, onpeaeseT GU3nIecKyro rnepeaa-
yy OMTOB MO TaKol (HU3NYECKOI Tiepenaloleil cpeie, Kak Kabeab Uiy paguoBOJIHBI.
VYposensb 2 Mmogean OSI, KaHaNbHBINA YPOBEHb, OMPEIE/sIeT IMIPOTOKOJbI, KOHTPOIM-
pymoIlye M YIpaBJsiolliye repeaadeil, BKIo4Jas onpeneieHue GpeiiMoB KaHaja CBs-
3U, BKJIIOYasl agpeca v MoJisl, ITO3BOISIIONINE OCYIIECTBISATh OOHApYKEeHME OLINOO0K.

2. b. YeThlpexKWIbHBINM Kabenb, MPEeIOCTaBIsIeMbIil TeaeOHHOM KOMITaHWEH, TOof-
KJIFOYAEeTCsI K yCTPOMCTBY, BhICTynatoiiemy B ponu momyinst CSU/DSU. Dto Moxer
6bITh BHeTTHMI Monyith CSU/DSU minm MHTeTrpUpOBaHHBIN B IUIATY MOCIEI0BATEb-
Horo uHTepdeiica mapiipytuzaropa. ¥ kommyraropa LAN HeT mocienoBaTeabHbIX
uHTEep(dEicoB, a y moce0BaTeIbHBIX NHTEPGhECOB MapIIpyTU3aTOpa HET TPAHCH-
BEpOB.

3. B. BoigeneHHbIe TMHUY CITOCOOHBI pabOTaTh Ha pa3HbIX MPEeAyCTaHOBIEHHBIX CKOPO-
cTsiX, KpaTtHbix 64 Koaiit/c. CKOpoCTM MOIYT OBITh TakxKe KpaTHbI cKopocTtu T1
(1,544 Mourt/c).

4. B. Cranpaptusrii 3aronoBok HDLC e BkimouaeT nose Type, numeHTU(GUIMpPYIOIIEe
THUTI TTaKeTa, MHKarcyampyemoro Bo ¢peitme HDLC.

5. b u I'. ®usnyeckast MHCTAUISILIAS MCIOJB3YeT MOIE/b, MPY KOTOPOM KaxXXIbIii Map-
LIPYTU3aTOP MCHONBL3YeT (pU3MUecKUil KaHan cBs3u Ethernet mist MOAKIIIOUEHUST K
HeKkoeMy ycTpolcTBy mpoBaitnepa SP. Kanan cBs3u Ethernet He pacnpocTpaHsieTcst
Ha KJIMEHTCKMe ycTpoiicTBa. C TOYKM 3peHHUs KaHaja CBS3M 00a MapllpyTH3aTopa
HCIOJIB3YIOT TOT X€ 3arojlOBOK M KOHIIEBUK cTtaHmapTa Ethernet, ucroyib3yemblii B
noxkanbHbIX ceTsix; HDLC He nuMeer 3HaueHust Ha KaHanax cBs3u Ethernet WAN.

6. b u B. BeimenenHble TMHUY TIepeqaloT JaHHBIE HA TOM e CKOPOCTH B 000MX HaIpaB-
JIEHUSIX, obecrieunBasi cUMMeTpuyHble yciuyru. Momem DSL m kaGenbHbBINE MomeM
MPEJOCTABISIOT ACUMMETPUYHBIE CKOPOCTH, C 0oJsiee OBICTPON CKOPOCTBHIO TIpUeMa.
BGP — 370 poToKo1 MapiipyTu3aiuu, a He TEXHOJIOTHIA focTyra K MHTepHeTy.

7. B. Ilpu texHonoruu DSL TpebGoBaHMsT K Tene(OHHBIM IMPOBOJAM HE M3MEHSIOTCS.
TenedoH MoXeT ObITh MOAKIIOUEH K JTI000M TeneOHHOM po3eTKe, Kak OyATO MOAEM
DSL 1 mapuipyTusaTop He CylIeCTBYIOT.

FnaBa 4

1. A u B. CeteBoii ypoBeHb 3aJ1a€T CTPYKTYPY JIOTUUECKON agpecaliv, KoTopasl sIBisieT-
cs MepapXU4ecKoil, B OTaM4Yue OT (pu3mueckoid. Jlormyeckoe ymopsimoueHHOE I10-
CTPOEHUE aIPEeCHOI CXeMbI ITO3BOJISET JIETKO IPYMIIMPOBaTh aapeca B OJIOKU U TaKUM
00pa3oM ONTUMU3NPOBATh aapecalio. BeIOopoM IyTu Ha3bIBaeTCs MPOLECC MTOUCKa
OINTUMAJILHOI'O MaplLIpyTa B CETH.

2. B u /1. lockonbky kommbiotepsl PC1 u PC2 pazneneHsl MapuipyTu3aTopaMiu, OHU
JIOJDKHBI TIoJIaraThCsl Ha HUX, YTOOBI MCITOJNIb30BaTh JIOTUKY Mapipytuzanuu. [Tpu
MapIIpyTH3aluy MapIIpyTU3aTOp OTOpachIBaeT 3ar0JIOBOK KaHajla CBSI3M BXOMASIIIETO
(dbpeiiMa 1 TIpUHUMAET pellieHWe O TepeHanpaBlIeHUU TakKeTa, W3BJICUEHHOTO U3
(dpeiiMa. B pesynbrare HaMOOJBIIUM 3JIEMEHTOM, TepeaaBacMbIM C KOMITbIOTepa

Ctp. 916
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6.

9.

10.

PC1 na xommbiotep PC2, asnsiercst maker 1Pv4 (mim naket IPv6), u3BeCTHBIN 10[,
6onee oommm HazBanueM L3PDU.

b. 224.1.1.1 — 310 agpec cetu kiacca D, ampec 223.223.223.255 — mmpoKoBeIia-
TeJbHBIM st moaceTu kKnacca C ¢ agpecoM 223.223.223.0, mo3TOMY OHU HE MOTYT
OBITb Ha3HAYEHBI XOCTAM.

I'. IlepBbIit OKTET afpeca ceTH Kiacca A HaxOAMTC B auana3oHe oT 1 mo 126 BkIIO-
YUATEJbHO; Kitacca B — 128-191 BxumounTtenbHo; 1 Kimacca C — 192-223 BKITIOUN-
TeabHO. TexHmyecKy 3HaueHne 127 mpuHAIJISKUT IUana30Hy Kiacca A, HO 3TO 3ape-
3epBUPOBAHHBIN afpec, UCIIOIb3yeMblii 111 0OpaTHOM CBSI3U.

I' u E. Eciiu He MCIHOJB3YIOTCS MOACETH, BCE aApeca OTHOCITCS K CeTH Kiacca A,
10.0.0.0. Eciu B ceTH eCTh MaplIpyTU3aTOP U XOCThI HAXOISTCS B APYTOM CErMEHTe
(ITOAKIIIOUEHBI K IPYTOMY €T0 MOPTY), OHU He MOTyT uMeTh aapeca u3 cetu 10.0.0.0.

A. Kommrsiotep PC1 moceutaer ¢petim Ethernet Ha Mmapmpyrusatop Routerl ¢ MAC-
angpecom kommbiotepa PC1 kak anpecom ornpaButenss 1 MAC-aapecoM MapuipyTH-
3aTopa Routerl kak agpecom nmonydaresns. Mapuipytusatop Routerl ussieder BcTpo-
eHHbiii maketr IP u3 dpeitma Ethernet, oTOpocUT 3arofoBOK U KOHUEBUK (peiima.
Mapmpytu3arop Routerl mepeHanpasur naket 1P, ymakosas ero Bo ¢peitm HDLC,
MpuYeM UHKAarcyanupoBaH Oynet He dpeitm Ethernet, a umenHo naket 1P. Mapuipy-
tuzatop Router2 uzsneuet naker [P u3 dpeitima HDLC u nepenanpasut ero B LAN
Ethernet, no6aB1UB HOBBII 3arojIOBOK M KOHIIeBUK Ethernet, HO 3TOT 3arojloBoK OyaeT
OTJIMYATHCS OT TIPEXHETo. AnpecoM oTnpasuTelis oyner MAC-anpec MapiipyTu3aro-
pa Router2, a anpecoM mroyuarenss — MAC-anpec KommboTepa PC2.

B. Mapuipyruzatopsl cpaBHUBaIOT IP-agpec monyuarenst makera ¢ tabauieit Map-
mpyTu3anuu 1P, HaxomaT COOTBETCTBUE U, UCIIONb3Yst MHCTPYKIIUM, MIepEHAIPaBIIs-
10T nakeT IP 1mo cooTBeTCTBYIOLIEMY MapIIPYTY.

b u B. XocTsl [Pv4 00bIYHO UCTIONB3YIOT MTPOCTYIO JIOTUKY C IBYMST BETBIMU. UTOOBI
nepengath nakeT [P Ha npyroil xoct B Toil ke cetw wiu noacetu [P, Haxonsieiics B
Toil ke cetu LAN, oTnpaBuTeib nochlLaaeT naket [P HermocpeacTBEHHO Ha 3TOT XOCT.
B npoTuBHOM cilyyae OTIIpaBUTENb OChUIAET MAKET HA CBOM CTAaHIAPTHBINM MapuIpy-
TU3aTOP (CTAaHIAPTHBIN LLTI03).

A u B. MapiipyTtu3atopbl OCYILLECTBIISIIOT BCe NEMCTBUS, TIEPEUMCICHHBIE BO BCEX Ue-
ThIpeX oTBeTax. Ho MpoToKo MapLIpyTU3aluy BBITOJHIAET (DYHKIIMH, IEPEYUCICHHBIC
TOJIbKO B IBYX oTBeTax. HezaBucMMO OT IIPOTOKOJIa MapllpyTU3aLMKi, MapILIPyTU3aToOp
MU3yvyaeT MapILIpyThl I MoaceTell U ceTeil 1P, HemocpencTBEHHO COENMHEHHBIX C €ro
nHTepdeiicamu. MapllpyTU3aTopbl TaKKe MepeHanpaBIsioT (MaplIpyTU3UPYIOT) Ma-
keTol IP, 1 3TOT mpouecc Ha3bIBaeTcsl Mapiupytusauueii 1P, wiu nepeHanpasieHrueM
IP; oH He 3aBUCUT OT pabOTHI MPOTOKOJIA MAPLIPYTHU3ALIMU.

IMpoToxon npeodpazoBanus anpecoB (ARP) neiicTBUTEIBHO MO3BOJISIET KOMITHIOTEPY
PC1 uzyuars nndopmaimio, Ho 3Ta UHMOpMaLKs He XpaHUTCS Ha cepBepe. KomaHna
ping nefCTBUTETHHO MO3BOJISIET TTOTb30BaTe 0 PC1 BBISICHUTH, MOTYT JIU TIAKETHI TIe-
penaBaTtbesl IO CETH, HO OHa TOXe He MCTOJIb3yeT cepBep. CuctemMa TOMEHHBIX UMEH
(DNS) no3Bonsier kommbiotepy PC1 neiictBoBaTh Kak kiameHTy DNS, mpuuem cep-
Bep DNS npenocrasisier nHpopmaiuio 06 [P-agpecax, COOTBETCTBYIOIINX yKa3aH-
HOMY UMEHU XOCTa.
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1. T'. Tpu orBeta onpenensior ¢pyHkuu TCP: BoccTaHOBIEHME MTOCIE OLIUOOK, yIIpaB-
JICHUE TOTOKOM M cerMeHTauus. IlpaBUJIbHBIA OTBET ompeleseT (yHKIIMIO, He
ocyuiecTBiasieMyto HU npotokojom TCP, nu UDP, a npoTtokojiamMu NMpUKIAZHOTO
YPOBHSIL.

2. T u . BoIBIIMHCTBO 3aroJIOBKOB BKJTIOUAIOT ITOJIe, MACHTU(DUIIMPYIOIIEe CICIyIO-
uit 3arofoBok B coobuieHnu. [Iporokon Ethernet ncnons3yer nosne Type Ethernet
u 3arojoBok IP, ucnonesyromuii nmone Protocol. Mcnonb3ys mojie HoMepa mopra,
3arosioBku TCP u UDP uneHTUGUIIMPYIOT MPUIIOKEHNE, KOTOPOE JOJDKHO TOTYYUTh
IaHHBIe, caemytonine 3a 3arojoBkoM TCP umu UDP cooTBeTcTBEeHHO.

3. A, b, Bu E. Mapumpyruszamnuio onpeaensier nporokos IP, a ve TCP. Illudposanue
omnpeneisieT MHOXeCTBO MpoTokojioB, Ho He TCP. B mpaBuiabHBIX OTBETax MPOCTO
MepevyrcsieHbl pa3IndHble cpeacTna mpotokoya TCP.

4. B. Iporokon TCP, a He UDP ncnonb3yer MexaHW3M CKOJIB3SIIIETO OKHA, BOCCTa-
HOBJIEHME TOC/e OLIMOOK U YIOpSAOUYeHHYIo Tepenady cermeHToB. llludpoBaHue
WA MapIIPYyTU3ALIMIO 00a MPOTOKOJIA TPAHCTIOPTHOTO YPOBHSI HE BBITIOJIHSIIOT.

5. B u E. Tepmunsl nakem v L3PDU onuchIBalOT 3aroJIoBOK U JaHHbIE, WHKATMCYJIU-
pyembie ypoBHeM 3. TepMuHbl gpeiim 1 L2PDU oTHOCSTCSA K 3arojIoBKY (M KOHLIEBU-
KY), a TaKXe K JaHHBIM, MHKATCYJIUPyeMbIM YpoBHeM 2. TepmuHbl ceemenm u L4PDU
OTHOCSTCS K 3ar0jJIOBKY U TaHHBIM, MHKAIICYJIMPYEMbIM B COOTBETCTBUU C IIPOTOKO-
JIOM TPAHCIIOPTHOI'O YPOBHSI.

6. b. Ims xocta — 3TO TEKCT MeXIy KOCBIMU YepToukamu (// 1 /). Tekct nepen cuMm-
BOJIaMU // OMUCHIBAET UCMOJIb3yEMbIii TPOTOKOJ YPOBHS MPWIOXKEHUI, a TEKCT TO-
cJle CUMBOJIa / — Ha3BaHME BEO-CTPaHULIBI.

7. A uT. Ilotoku naHHbiX TexHogoruu VolP HanbGoiiee 4yBCTBUTEIBHBI K 3aIepKKaM,
UX (PIyKTyalliM U ITOTePSIM MaKEeTOB; YeM MEHbIIIE 3a1ePXKHU, (QIyKTyalluu U IIOTEPU,
Tem Jaydiie. Tem He MeHee TTOTOKM VOIP 0ObIYHO TpeOyIoT MeHbIlIei MOoJIoChl TIPo-
IyCKaHMsI, YeM IIOTOKM OOBIYHBIX JaHHBIX.

FnaBa 6

1. A. KoMmyTatop cpaBHUBAeT aapec moayyaTesss co cBoeii Tabauueit MAC-ampecos.
Ecnu HalineHa coBmajaroniasi 3almuch, KOMMYTaTOp 3HAET, yepe3 Kakoi mHTepdeiic
OTIpaBUTH DpeiiM JaJibliie, eCIM He HalileHa — JIABUHHO pacchlUIaeT Yyepes3 BCe Mop-
Thl, KDOME TOTO, OTKYJa OH MPUIIET.

2. B. KomMmyTtaTtop pacchUlaeT JIaBUHHO IIMPOKOBEIIATEIbHBIC, MHOTOAIpeCaTHBIC
(ecM He UCTIONb3yeTCsl ONITUMU3AIM MHOTOAAPECATHBIX IIOTOKOB) M (peiiMBI C af-
pecoM ToIydaTtesist, KOTOPBI YCTPOMCTBY HeU3BeCTeH (T.e. ampec ImoyJaTens gpeii-
Ma OTCYTCTBYeT B Tabaume MAC-agpecoB KOMMYyTaTopa).

3. A. KommyraTop pacchllaeT JaBUHHO IIMPOKOBeIIATeIbHbIE, MHOroaapecaTHbIe
(eclii He UCIIOJIb3yeTCsl ONITUMM3ALMSI MHOT0aIpecaTHBIX MTOTOKOB) U (peiiMbI ¢ ali-
pecoM monyyaTessi, KOTOPbIi YCTPOMCTBY HEM3BECTEH (T.€. aapec IoJiydarenst ppeii-
Ma oTcyTcTBYeT B Tabiuie MAC-aapecoB KOMMyTaTopa).

Ctp. 918
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4.

b. KommyTarop mo/mkeH M3y4yuTh pacrioiioxeHue kaxmoro MAC-agpeca, UCTONb-
3yemoro B ceti LAN, oTHOCHTENBHO JIOKaIBHOTO KOMMyTaTtopa. Korna koMMyTtaTop
nockutaet peiim, ncxogasiii MAC-anpec uaeHTUdUIMPYET oTrpaButeis. MHrep-
(deiic, Ha KOTOpBIA mocTymaer dpeiiM, MASHTU(MDULIKUPYET JOKATBbHBI MHTEepderic
KOMMYyTaTopa, Ovkaiiil K 3ToMy y3iy B Torojoruu LAN.

. Au b. Korna ¢peiim, orpaBiieHHbIi ycTpoiictBoM PC3, momagaeT B KOMMYTaTop, y

IOCJIEIHEro eCTh B Tabiuile ToabKo aapec 1111.1111.1111, MAC-aapec PC1. ®peiim
ot PC3 agpecoBan yctpoiictBy ¢ MAC-agpecom 2222.2222.2222, TI03TOMY OH pac-
ChUIAaeTCsI JJaBUHHBIM 00pa3oM, T.€. IlepechlIacTcs yepe3 Bce MHTepdhelchl, KpoMe
TOro, OTKYyAa Mpulliea ¢ppeim.

A. JIoMeH KOJUIM3Uii TIpeCTaBIsieT CO00M COBOKYITHOCTh YCTPOUCTB, (DpeliMbl KOTO-
PBIX MOTYT CTaJIKUBAaThcsl. MOCTBI, KOMMYTaTOPbl U MaplIpyTU3aTOPhl pa3NessioT,
WUV CETMEHTUPYIOT, JIOKAIBHYIO CETh Ha MEHBIIIME 110 pa3Mepy TOMEHbBI KOJITM3UH, a
KOHIIEHTPATOPHI U TIOBTOPUTETN — HET.

. A, b u B. lllupokoBeiiareabHbIil TOMEH COCTOUT M3 YCTPOMCTB, IINPOKOBEIIATEb-

Hble (PperiMbl KOTOPBIX MOTYT IOCTUTaTh APYT Apyra. KoHLeHTpaTophl, MOBTOPUTEIHM,
MOCTBI U KOMMYTaTOPbI HE pa3nessioT (CerMEHTUPYIOT) JIOKAJIbHYIO CeTh Ha OTIE/b-
HbI€ IIMPOKOBEIIATEIbHbIC JTOMEHBI, a MAPIIPYTU3ATOPHI Pa3aeIsIOT.

b u I'. Cranmapter IEEE Ethernet mommepxusator 100-MeTpoBble KaHAIBI CBSI3U 110
kabensiM UTP. BoAplIMHCTBO CTaHAAPTOB U1 ONMTOBOJIOKOHHBIX KaOesel, Kak B
JIBYX IPaBUJIbHBIX OTBETAX, JOMYCKAIOT JIMHY OoJibiie 100 MeTpoB.

I'. ynnekcHbI pexxuM MpUMeHsieTcsl Ha J1io0oM KaHaiie cBsi3u Ethernet mexnay
KOMMYTaTopoM U KomibioTrepoM. ABTtorneperoBopbl IEEE ycTaHaBnuBaloT cocros-
HUE, IIPY KOTOPOM JIB€ KOHEYHBIE TOYKM Ha KaHalle CBSI3M BHIOMPAIOT HAWIYYIIYIO
CKOPOCTb Y HAWJIYYILIMI AYIUIEKC, TTOAACPKMBAaEMblii 00EMMM TOYKAMU, IIPUYEM IYy-
IJIEKC MPEANOYTUTENIbHE!, YeM IOy aYILIeKC.

Mnasa 7

1.

A u b. KomaHzaa B Bompoce IoJb30BaTe/IbcKasi, el TOCTaTOUHO I0JIb30BaTEIbCKOIO
pexuma gocryma. ITockojibKy KoMaHa IoJIb30BaTe/IbCKasl, €€ HeJb3sl MCII0JIb30BaTh
B pexume KOHMUIypalluh, €CJIU He IMpeaBapuTh €€ KIYEeBbIM CcJI0BOoM do
(HanpuMmep, do show mac address-table). Takum 00pa3oM, 3Ty KOMaHAY MOXHO HC-
I10JIb30BaTh U B ITOJIb30BATEJILCKOM, 1 B IIPUBUWIETMPOBAHHOM PEKUME.

b. YnomsiHyTas B Bompoce KOMaHa Mepe3arpy3Ku SIBJISIETCS MOJb30BaTENbCKOM, el
TpeOyeTCsl MPUBUIETUPOBAHHBIN PEXWM, U3BECTHBIN TakXe Kak pexum enable. ITo-
CKOJIbKY KOMaH/Ia TIOJIb30BaTeIbCKAasl, €€ HEeJIb3sl UCITOIb30BaTh B peXUMe KOH(UTY-
paliuy, €civ He MPeJBapUTh €€ KIIouYeBbIM ciioBoM do (Hampumep, do reload). B
MOJIb30BATEILCKOM PEXMME 3Ta KOMaH/Ia HEJOCTYITHA.

b. ITpotokoa SSH obGecrieurBaeT BO3MOXHOCTD 3alllMIIEHHON yIaJeHHOI perucrpa-
UM (BXoJa B CUCTEMY), IIMMPYs Bce MOTOKU JAHHBIX, BKJIIOYass OOMEH MapoJIsiMU.
Telnet mepenaeT Bce naHHbIE (BKJIIOYAs MAapoIn) KaK OTKPBIThII TEKCT.
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4. A. KommyTtaTopsl (1 MapIIpyTA3aTOPBI) XPaHIT TEKYIIYyI0 KOH(PUTYpaIINIo B omepa-
TUBHOW maMsTH, Ucrojb3ysds NVRAM nis xpaHeHus (aiijia KOHpUTypauuu, 3arpy-
KEHHOro Ha KOMMYTaTOp (MM MaplIpyTU3aTOp) MpU 3arpy3ke ornepaluroHHON CUC-
temsl [0OS.

5. E. ®aiin koHdurypauuu startup-config Haxomurcs B mamsatu NVRAM, a ¢aiin KoH-
¢urypaunu running-config — B oriepaTUBHOI MaMSITH.

6. b u B. Komanma exit mepeBoaUT MOb30BaTENS U3 PEXKUM KOH(PUTYpallMy Haszal, B
PeXUM TJIOO0ANTbHOW KOH(UTYpaluu, WId, €CIU TMOJIb30BaTeNb YK€ B PEXUME IJIO-
OanbHOV KOHMbUTypalluy, Ha3al B MPUBWIETMPOBAHHBINA pexuM. M3 KOHCOJIBHOTO
pexXrMa OHa BO3BpAlllaeT MOJb30BaTeNs B I00ANbHbBIN pexxuM KoHburypamuu. Ko-
MaHna end unm KomOouHarus kinapuin <Ctrl+Z> Bo3BpalllaioT mosb3oBaTesss B Mpu-
BWIETUPOBAHHBIN PEXUM HE3aBUCUMO OT TEKYILIETO NOApEXUMa KOH(MUTYpaALIUU.

MnaBa 8

1. b. Ecim ykazansl 06e KoMaHIbI, oniepannonHas cucteMa Cisco 10S ucrons3yeT ma-
poJib, YKa3aHHBIN B KOMaHAe enable secret.

2. b u B. IIpotokon SSH tpedyeT KpomMe MMEHU T10Jb30BaTENsI UCIIOJb30BaHMS MapOJIs.
HMmeHna nonb3oBatessa (M mapojiun), NoaaepxuBaeMbie potokoaoM SSH, MoxHo 3a-
JIaTh T100aIbHOI KOMaHIOM username. JIMHUM vty TakKe CJieAyeT HaCTPOUTh MOIKO-
MaHJo# vty login local, 4ToObI OHM TPeOOBAIM UCMOJb30BAHUS MMEH I10Jb30BaTENSI.
Komanna transport input ssh Moria 661 ObITh YaCTbi0 KOH(UTYpALIMK, HO 3TO HE IJI0-
OasbHas KoMaHOa KoH@uUrypauuu (Kak yka3aHO B OJHOM HENpaBUJIBHOM OTBETE).
AHaJIOTUYHO B OTHOM OTBETE YIIOMHUHAETCs KOMaH/a username Kak KOMaHaa pexuma
KOH(UIypaluu vty, YTO TAKXKE SIBISIETCS HEMTPaBUIbHBIM.

3. b. IepBbliif CUMBOJI, HE SBISIONINICS MPOOEIIOM, TTOCIe KOMaH/bl banner login OyneT
WHTEPIIPETUPOBAH KaK CUMBOJI-pa3aeanuTteb. B 1aHHOM ciydyae 310 OyaeT Oyksa “t” B
cioBe “this”, a BTopast OykBa “t” BcTpedaeTcs B coBe “the” 1 OymeT MHTepIpeTUpoBa-
Ha KaK KOHell coobieHus. B pe3ynpTate npu MOAKIIOYEHUU K YCTPOUCTBY OYIET BbI-
BOAUTBCS TEKCT, HAXOASIIUIACS MEXy NByMs OykBaMHU “t”, a ©MeHHO “his is”.

4. b. CrangaptHasi HacTpoiika MakcuMmajabHOro koiudectBa MAC-anpecoB B pexuMme
6e3omacHocT — 1, caemoBarebHO, KOMaHAy switchport port-security maximum BBO-
JIUTh He HyxXHO. [Ipy aBTOMaTH4eCKOM OOHAPY:KEHUU MpPEAOIpene/siTh KOHKPETHBIC
MAC-anpeca TakKe He HyXKHO. TeM He MeHee HY:KHO pa3pelliMThb 3allIUTy MopTa, YTO
TpeOyeT MogKoMaHIbl MHTep(derica switchport port-security.

5. A, I', u E. YTOoOBI pa3peiiuTh 1O0CTyN K YCTPOMCTBY Yepe3 MpoToKos Telnet, B KOMMY-
TaToOpe NOJKHBI ObITh YCTAHOBJIEHBI Mapoau. MUHUMaIbHOE TpeOOBaHWE — TOJKEH
OBITh YCTAaHOBJIEH MApOJib Ha JIMHUU Vty C TTOMOIIBIO KOMaHAbl _password. Kpome
TOTO, Ccieayer HacTpouTh IP-ampec B yctpoiictBe (Ha omHoM uHTepdeiice VLAN)
U yKa3aThb CTAHJAPTHBIN 1IUTI03, YTOOBI KOMMYTAaTOpP MOI OOMEHUBATHCS MaKeTaMu
C XOCTaMU U3 IPYTUX MOACETEM.

6. E. Y xommyraTopa Cisco HeT KOMaHIbl JJIs1 OTKJIFOYEHUS aBTONIEPErOBOPOB O CKOPO-
ctu u aymiekce. Ho eciu Ha mopre KoMMyTaTopa HacTpoeHbl KoMaHObl speed
u duplex, To aBTONEperoBOphl OTKIIOYAIOTCS.

Cp. 920
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7.

. B pexxume koHdurypanmum nHrepdeiica Ha kommyTtaropax Cisco MOXeT OBITH 3a-
JlaHa CKOpOCTh (KoMaHIolt speed) 1 mymuieke (komaHmoit duplex).

MnaBa 9

1.

B. Cetb VLAN — 3710 HabOp YCTPOUCTB HA TOM X€ YPOBHE 2 MIMPOKOBEIIATETLHOTO
nomeHa. [TozmceTs 3a4acTyio BKIIIOYAET TOT K€ HAOOP YCTPOWCTB, HO 3TO KOHIICTIIUS
ypoBHs 3. TepmuH domen Kkoaausuii OTHOCUTCS K HaGopy yctpoiictB Ethernet, Ho
C IpYTUMMU TIpaBUJIaMU, OTJITMYHBIMU OT TipaBui VLAN, ompenensiionmx yCTpoiicTa,
BXOJISIIIME B TOT e JOMEH KOJITU3UH.

I'. Ilodcemv u cemv VLAN — 3TO He 3KBUBAJCHTHBIC TEPMHUHBI, TEM HE MEHee YCT-
porictBa B onHo# cetd VLAN 0OBIYHO NMpHMHAIJIEXAT OMHON U Toi e moacetu 1P,
1 HAa00OPOT.

Bb. Cranmapt 802.1Q ompenensier 4-6aliTOBbII 3aroJI0OBOK, NOOABJISIEMBIN MTOCTE TO-
JIeit agpeca moiydarenst ¢ppeiitma 1 MAC-anmpeca ormpasurens. JlodaBiIeHNe 3TOTO
3aroJIoBKa He M3MEHSIET HU aJipec TIepBOHAYAILHOTO OTIIPAaBUTENS (ppeitma, HU aapec
mmojydaTtenss. CaM 3arojloBOK coiepxXuT 12-6uroBoe mojie maeHTHU(duKatopa VLAN,
CBSI3aHHOE C (DperiMOM.

A. Cranpapt 802.1Q ompenensieT cooctBeHHYI0 ceTb VLAN Kak OTOENbHYIO CETb
VLAN Ha MarucTpajbHOM KaHaje, JIJi KOTOPOIro YCTpOMCTBa He OymyT mo0aBIsATb
3aroyioBok 802.1Q mist ¢ppeiimMoB B 310l ceth VLAN. KomMMyTaTophl MOTYT yCTaHO-
BUTBH co0cTBeHHYI0 ceTb VLAN c m100biM naeHTuukatropoM VLAN, HO KOMMyTaTO-
pblI TpeOyioT coriacoBanus. CtangapTHasi cooctBeHHas ceTb VLAN — 310 VLAN 1.
OOpatute BHUMaHUE, YTO TOJBKO OAHA Takas coOcTBeHHas ceTb VLAN paspelieHa
Ha JII000M MarucTpajbHOM KaHaJjie; B IpoTUBHOM ciydae 3Ta VLAN, accouuupyemMast
C HEOTMEUYEHHBIMU peiiMaMu, He OyIeT paciio3HaHa MOJIyYaroluM KOMMYTaTOPOM.

A u B. Ecniu B KoHpurypammm ykazaH ko4 dynamic auto, To KOMMyTaTOp MOXET aB-
TOMAaTUYECKHU COTIaCOBBbIBATh MATMCTPAIBHBIN KaHAJ, OMHAKO MPY 3TOM OH TOJBKO OT-
BEYAeT Ha COOTBETCTBYIOIIME CIYyKeOHbIE COOOLIEHUS, HO HE WHULIMUPYET MPOLECC
comnacoBaHus Maructpanu. CremnoBaTeslbHO, KOMMYTAaTOp Ha JAPYyroM KOHIIE KaHajia
JIOJDKEH OBbITh HACTPOEH TaK, YTOOBl OH MHULIMMPOBAT MPOLECC aBTOCOIJACOBAHUS,
T.€. Y HETo JOJKeH OBITh yKa3zaH B KOHGuUrypalmu kKiod dynamic desirable.

. A u b. CranpaptHoe coctossHue VIP — mpospauHoro pexuma VIP — o3Hauvaer,

YTO KOMMYTaTop MoxkeT HacTpouTh cetu VLAN, moatoMy VLAN HacTtpauBaloTcs.
Kpome Toro, noagpodbHocTu KoHburypaunu VLAN, BKIouyas ee MMsi, 0TOOpaxkaroTcs
B COCTaBe TEKYILero KOH(PUTYpaLlMOHHOro (aiina.

b u B. Komanma show interfaces switchport BEIBOIUT ¥ aIMUHUCTPATUBHOE, M OIIepa-
TUBHOE COCTOSIHME Kaxoro nopra. Korga koMmMyTaTtop noJjiaraeT, 4To MOpT MOIKITIO-
YEH K MarucTpaju, 3Ta KOMaHAa BBIBOAUT OMEPATUBHOE COCTOSIHUE MaruCTpaJbHOTO
kaHanma “trunk”. Komanma show interfaces trunk BeIBomuT HabGop uHTEpdeiicoB,
BKJTIOUasi UHTep(Qechl, padoTalollINe B HACTOsIIee BpeMsl Kak MaruCcTpajibHble KaHa-
Jbl. Takum 06pazom, 00e 3T KOMaHAbl UACHTU(PULIUPYIOT UHTepdeiichl, paboTato-
1K€ C MAaTUCTPATTbHBIMU KaHAJaMU.
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1. I u E. IIporokoa CDP cobupaet nHGbOpMaLIMIO O CMEXHBIX YCTPOICTBAX, a C IIOMO-
1IbI0 KOMaHIbl show cdp ¢ pa3HbIMU OILIMOHAJIBHBIMU ITapaMETPaMU MOXKHO YBM-
JIeTh 0oJiee UM MeHee MoAPOOHYI0 MHPOPMALIIO.

2. I u E. Komanna show cdp neighbors BEIBOIUT 10 OJJHOI CTPOKE Ha KaXIOro cocena.
OHa BBIBOAUT MH(OPpMAIINIO O TiIaThopMe cocena, Kak MpaBuiIo, BKIIOYAIOIYIO HO-
Mep ycrporictBa. Komanma show cdp entry Hannah BeIBOAMT rpymnmy coobliieHUil o
COCEHEM MapuUIpyTU3aTOpe, BKIIOYAs MOAPOOHOCTU O MOMEIU YCTPOUCTBA U BEPCUU
10S.

3. A, b uT. Ecnu B BeiBome koMaHIbl show interfaces status ykazaHO OTKJIIOUEHHOE CO-
crostHue nHTepdeiica (disabled), To 3TO CBUIETENLCTBYET O TOM, UTO MOPT AIMUHUCT-
paTUBHO OTKJIIOYEH U B BBIBOAE KOMaHIbl show interfaces OymeT oToOpaxkaThesl CTpOKa
“administratively down/down”. UHTepdeiic 1okeH ObITh B MOAKIIOYEHHOM COCTOSI-
Huu (connect), YTOOBI YCTPOMCTBO MOTJIO MIEPECHLIATh Yepe3 Hero (hpeiiMbl.

4. AuT. B xommyrarope SW2 Oblia OTKJIIOUEHA CUCTEMAa aBTOMATUYEeCKOTO COTJIacoBa-
HuA napaMmeTpoB uHTepdeiica cranmapta IEEE, korga 60Ut BpydyHYIO YCTAaHOBJIEHBI
CKOPOCTh M IYTIEKCHOCTh. TeM He MeHee KOMMYTaTopbl KoMraHuu Cisco MOTYT Ori-
pEeneNUTh CKOPOCTh U PEXUM PAa0OThI TUCTAHLIMOHHOTO MOPTa JaXe MPU OTKIIOYEH-
HOM aBTocoriacoBaHuu. Kpowme toro, cornacHo cranaapty IEEE mns ckopoctu me-
penauu 1 I'6UT/C UCTIONB3yeTCsT MYTIIIEKCHBIN PEXXUM, €CIIU PEXUM IYTUIEKCHOCTH He
MOXET OBITh COIJIACOBAaH, TO3TOMY COEIMHEHHE B JIOOOM ciydae OyIeT HOPMaJbHO
(GYHKIIMOHUPOBATh, MOCKOJIBKY Ha 000MX KOHIIAX KaHajla UCIOJIb3YIOTCS CKOPOCTh
1 I'6uT/Cc M IYTINIEKCHBIN PEXUM.

5. buTI. C nomomuisio koMaHabl show interfaces MOXHO ITPOCMOTPETh TEKYILYIO CKOPOCTh
paboThI U pexkUM OYIUIEKCHOCTU MHTepdelica, HO Heib3sl CKa3aTh, Kakasi CKOPOCTh Obl-
Jla corjacoBaHa WJIM yKa3aHa B KoHwurypauuu. B BbIBoge koMaHabl show interfaces
status MOXeT ObITh MOKa3aH MpedUKC a- Tepesi 3HAYEHUEM CKOPOCTU U PEKUMOM TyTI-
JIEKCHOCTH; OH O3HA4aeT, YTO CKOPOCTh M PEKUM ObLIM aBTOMAaTUYECKU COINIACOBAHBI.
B npoTrBHOM ciiydae mapameTphbl ObLIY 3aJaHbl BPYYHYIO B KOH(UTYpaLIUU.

6. b u B. Oneparnmonnas cucrema [0S no6asnsier MAC-anpeca B 6e30MTaCHOM pexXume
TopTa B BUE CTAaTMUECKUX 3aIKCeil, TO3TOMY OHU HE OTOOpaXaroTcsl B BHIBOAE KO-
MaHabl show mac address-table dynamic. Komanma show mac address-table port-
security — HerpaBUJIbHAs.

7. A u B. Komanga show mac address-table BeIBoguT Bce 3anucu Tabinubl MAC-anpecoB
KOMMYyTaTopa, BKJIIoUast [MHAMUYEeCKU U3YYeHHbIE U CTAaTUYECKU ONpeAe/ieHHbIEe aape-
ca. BeiBox mepeuncisier (cieBa HamnpaBo) uaeHTtudukatop VLAN, MAC-anpec, tun
(CTaTUYeCKUi WM JMHAMUYECKUI) U COOTBETCTBYIOILIME MOPTHI, Yepe3 KOTOphIE I10-
CJIaHHBIE Ha yKa3aHHBIN aapec (ppeiiMbl TOKUIAIOT JaHHBII KOMMYTATOP.

8. I'. Komanma show interface switchport BEIBOIZUT 3HaueHUsI, 3aJaHHbIE HA KOMMYTaTO-
pe KoMaHo# switchport mode B amMUHUCTPAaTUBHOM peXUMeE, YKa3biBasi, UTO KOM-
myTtaTtop SWI ucrnons3yer komaHay KoHpurypaunu switchport mode trunk. JIlemoH-
cTpupyeTcs TeKyliee paboudee cocrosinue (trunk). OnrH U3 YeThIpeX HEMPaBUIbHBIX
OTBETOB YTBEpPXKJ/AeT, 4TO pabodyee COCTOsTHWE KOMMyTaropa SW2 Takke ITOJKHO
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OBITh trunk; TeM HEe MEHee OJUH KOMMYTAaTOP MOXET UCIOJIb30BaTh MAaTUCTPAIbHOE
COeIMHEeHUE, a ApYyroii HeT. JIpyroii OTBET yTBEPKAAET, YTO AAMUHUCTPATUBHBIM pE-
KMMOM JI0JKEH ObITh trunk, 00s13bIBaIOLIMIA MCITOJIB30BaTh KOMaHy switchport mode
trunk. Ho y koMmmyTtaTtopa SW2 ecTh HECKOJIBKO JPYTHX IMapaMeTPOB KOH(PUTYPAITUH,
3aMaHHBIX KoMaHmamu switchport mode dynamic desirable u switchport mode
dynamic auto. [1paBWIbHBINA OTBET OTHOCUTCS K OJHOU M3 3TUX KOMAaHH, KOTOPBIE
JTIOJIKHBI pabOTaTh MPABUIBHO.

MnaBa 11

1.

6.

b u I'. OO1iee npaBujio, YTOOBI OMPENETUThb, JOJKHBI U UHTepPENChl IBYX yCT-
POICTB OBITH B TOM e MOJCETU WU HET, — 3TO BBISICHUTb, OTAESIOTCS JIU ABA UH-
Tepdeiica Apyr oT apyra MapuipyTu3atopoM. YToObl MpeaoCcTaBUTh XOCTaM B OJHOI
cetu VLAN nyTh A1 OTIpaBKU NaHHBIX XocTaM BHe 3Toii VLAN, unrepdeiic LAN
JIOKQJILHOTO MapllIpyTU3aTopa 10JKeH ObITh MOAKIII0UYEH K To ke ceTu VLAN, uTto u
XOCT, a TaK>K€ UMETb aipec B TOM XKe MOACETU, UTO U XOCThl. Bce XOCThI B TOM Xe ceTn
VLAN Ha ToM Xe KOMMyTaTtope He OyAyT OTaeJieHbl APYr OT Apyra MapllipyTu3aTo-
pOM, TIO3TOMY BCE 3TU XOCThI TaKxKe OyAyT B TOH ke moacetu. OmHAKO Apyroit Kom-
MbIOTEP, NOAKIIOUEHHBIM K TOMY XK€ KOMMYTaTOpy, HO HaxXOASIILIUIACS B APYroi CeTu
VLAN, noTpebyeT NpoxoxXAeHUsI CBOMX MMAaKETOB Yepe3 MapllIpyTU3aTop, YTOObl OHU
noctursiv xocta A. Takum obpaszom, IP-anpec xocta A 10KeH HaXOAUTHCS B TTOACE-
TH, OTJIMYHOU OT MOJCETU 3TOr0 HOBOTO XOCTA.

I'. Tlo onpeneneHuIo aBa aapeca B Kaxaoi moacetu IPv4 He MoryT ucnoyib30BaThCs
KakK agpeca XOCTOB: MepBoe (CaMOe HM3KOE) YMCIOBOE 3HAYEHME B MOACETH — 3TO
UIEeHTU(MUKATOP MOACETU U MOcaeIHee (CaMoe BbICOKOE) YMCIOBOE 3HAUCHUE B TTOA-
CETU — 3TO LIMPOKOBEILIATEJIbHbINM aApec MOJACETH.

b 1 B. Heo6xoa1umo no KpaiiHeit Mepe 7 GUTOB MOJACETH, TOCKOMbKY 2° = 64; Bcero 6
6uToB moaceTy He obecrreunt 100 pa3MMUHBIX TOACETE, a 7 OUTOB — BIIOJIHE, TaK
Kak 2’ = 128 => 100. AHaIOTUYHO 6 GUTOB XOCTa HEIOCTATOYHO, MOCKOMBbKY 2° — 2 =
62, HO 7 GUTOB XOCTa BIOJIHE NOCTATOYHO, TaK kKak 2’ — 2 = 126 => 100.
OO6111ee KOJTMYEeCTBO OUTOB CETHU, TOACETH U XOCTa JOJIKHO COCTaBISAThH 32 OuTa, Mo-
3TOMY OJIMH M3 OTBETOB HETIPaBWIbHBIN. OTBET C 8§ OMTaMU CETH HE MOXKET OBITh TTpa-
BWIbHBIM, TTOCKOJIBKY BOITPOC YTBEPXKIAET, UTO UCTIOJIB3YETCs CETh Kiiacca B, moaTo-
MY KOJIMYECTBOM OUTOB CETH BCerla MOJKHO ObITh 16. Y IBYX MpaBUIbHBIX OTBETOB
16 6uTOB ceTH (Tak KakK B BOMPOCE yKazaHa ceTh Kilacca B) u 1o KpaitHeii Mepe 7 61-
TOB JUTS MOJICETEN U XOCTOB B KAXIOM.

A u B. JoxymentomM RFC 1918 ompeneneHsl cienytoiiue yacTHble cetu IPv4: ceThb
knacca A 10.0.0.0, 16 cereit kimacca B (o1 172.16.0.0 no 172.31.0.0) u 256 ceTeit knac-
ca C, HaunHatomuecs ¢ 192.168.

A, T u [I. Jokymenrom RFC 1918 ompeneneHsl cienyiomne yacTHbie cetr 1Pv4: ceTh
kiacca A 10.0.0.0, 16 cereii knacca B (ot 172.16.0.0 1o 172.31.0.0) u 256 ceteii knac-
ca C, HaumHatonecss ¢ 192.168. Tpu MpaBUIBHBIX OTBETa OTHOCATCS K OUATIA30HY
OTKPBITHIX ceTeit IP 1 He K 3ape3epBUpOBaHHBIM 3HAUYCHUSIM.

An B. Y cereir kinacca A, Bu C 0e3 noxacereii ecTb IBe YaCTU: CETU U XOCTA.
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7. B. Y cereit ximacca A, B u C 6e3 momcereif eCTh ABE YaCTU: ceTH U XocTta. g co3na-
HUS TIOICETE MHKEHEP CO3IaeT HOBYIO YacTh ITOACETH, 3aMMCTBYSI OUTHI XOCTa 1 CO-
Kpalas uX KoJamdecTBo. YacTh MOACETH B CTPYKTYPE ampeca MOSBIISIETCS TOIBKO I10-
cJie TOTO, KaK MWHXXEHep BBIOEpPET HEeCTaHMAapTHYIO MacKy. Pasmep dactm ceTm octa-
HETCS TIPEKHUM.

8. B u I'. Hoenmudghuxamop nodcemu (Subnet ID — coxkpaiieHue ot subnet identifier),
adpec nodocemu (subnet address) u Homep nodcemu (subnet number) — 3TO CUHOHUMBI,
OTHOCSIIMECS K YMCIy, KOTOpoe MAeHTU(GULIMpPYeT IoaceTb. PakThueckoe 3Hade-
HUE — 3TO pa3aeIeHHOE TOYKAMM ACCATUIHOE YMCIIO, IIO3TOMY TEPMUH UMs nodcemu
(subnet name) HenmpuMeHUM. TepMUH wupoxosewamenvHolii aopec noocemu (subnet
broadcast) — 3T0 CMHOHUM TepMHUHA wupokogeuamenvsiii aopec nodcemu (subnet
broadcast address). OH OTHOCUTCSI K TIOC/ieAHEMY (CaMOMY BBICOKOMY) UYKMCJIOBOMY
3HAYECHUIO B aJipece MOACETH.

Mnasa 12

1. b u B. CeteBble naeHTU(GUKATOPHI CETH KJlacca A UMEIOT TIepBhIii OKTET B AMAIla30He
1-126 u Hynmu B nocaeaHux Tpex okterax. Aapec 130.0.0.0 — 310 dakTHUECKH CETh
kiacca B (muama3zoH nepBoro okTera ot 128 mo 191 BxirouutensHo). Bee anpeca, ko-
Topble HauMHawTca ¢ 127, 3ape3epBupoBaHbl, moaTomy aapec 127.0.0.0 — 3To He
ceTh KJlacca A.

2. JI. Bce ampeca cetnt Kitacca B HaunHatoTcs co 3HAYeHMS B Tuara3oHe ot 128 mo 191
BKJTIOUUTEJIEHO B TIEPBOM OKTeTe. B ImepBoM OKTeTe MIOCHTH(UKATOPA CETU MOXKET
OBITH JTI00OE 3HAUCHME B qrana3oHe 128-191 u moboe 3HaYeHne B qranaszoHe ot 0 1o
255 BKJIIOUMUTEILHO BO BTOPOM OKTETE, C JECATHUYHBIMU HYJIIMU B MOCJIEAHUX ABYX
OKTeTaX. Bo BTOpoM OKTeTe OBYX M3 OTBETOB HAXOMWUTCS 255, 4TO BIIOJIHE IIpHUEMIIC-
Mo. Bo BTOpoM oKTeTe ABYX 13 OTBETOB HaxoauTcs (), 9TO TaKKe TIPUEeMIIEMO.

3. buT. Ilepseiit okreT (172) HaxomuTcs B nuarasoHe aapecos (128-191) cetu kinacca B.
B pesynbrare maeHTUGUKATOP CETU MOXKET ObITb C(OOPMMPOBAH MPH KOIMUMPOBAHUU
MepBBIX IBYX OKTeToB (172.16) W 3amojiHEeH HYJISIMU TIOCHEIHHUX IBYX OKTETOB
(172.16.0.0). dnst Bcex cereil kimacca B 1o ymonmuanuio 3agaHa macka 255.255.0.0,
a KOJIMYEeCTBO OMTOB XOCTa BO BCEX HE pa3/ieJIeHHBIX Ha IOMACETH CeTsIX Kilacca B co-
crasiser 16.

4. A u B. Ilepssrit okrer (192) HaxoguTcs B AuamnaszoHe anpecos (192-223) cetu kinacca
C. B pesynbrate uaeHTH(HUKATOP CETHM MOXET ObITh C(DOPMUPOBAH MPHU KOMHUPOBa-
HHMU TIEPBBIX TpeX OKTeToB (192.168.6) W 3aroNHEH HYJSIMM TTOCJIEAHErOo OKTeTa
(192.168.6.0). s Bcex ceteli kiacca C 1o yMo4aHUIO 3afaHa Macka 255.255.255.0,
a KOJIMYECTBO GUTOB XOCTa BO BCeX HE pa3leIeHHBIX Ha MojaceT ceTsx Kiacca C co-
cTaBJsieT 8.

5. T. Jns moucka IIMPOKOBEILATEIbHOTO afjpeca CeTH BBISICHUTE CHavalla ee Kiacc, a 3a-
TEM OIpeenuTe KOJIMIYECTBO OKTETOB XOCTa. 3aTeM MpeodpasyiiTe OKTETHI XocTa B 255,
YTOOBI IIOJIYYUTh IIMPOKOBEIIATENbHBIA afapec ceTu. B maHHOM ciydae ampec
10.1.255.255 HaxomuTcsl B ceTH Kyacca A ¢ TpeMs IMOCAeAHUMU OKTETaMM XOCTa ISt
LIMpPOKOBeLIaTeIbHOrO aapeca cetu 10.255.255.255. Anpec 192.168.255.1 — 310 ampec

Ctp. 924
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cety Kimacca C ¢ IOCTeTHUM OKTETOM KaK YacTh XOCTa Ul IIMPOKOBEIIATEIEHOTO al-
peca cetu 192.168.255.255. Anpec 224.1.1.255 npuHamiexur cet Kiacca D, a cieno-
BaTeJIbHO, He HaXOIUTCSI HU B KaKoW ofHoanpecaTHol cetu 1P, mostoMy Bompoc K He-
My HempuMmeHuM. Anpec 172.30.255.255 — 370 angpec cetn kinacc B ¢ mociemHumMu
JIByMSI OKTeTaMM XocTa. Takum oOpa3oM, IIMPOKOBENIATENbHBINA aapec STOU CeTH —
172.30.255.255.

b. s noucka naeHTU(PUKATOpa CETU BBISICHUTE CHayaja ee KJlacc, a 3aTeM OIpeje-
JIUTE KOJIMYECTBO OKTETOB XOCTa. 3aTeM IIpeoOpa3yiiTe OKTEThI XOCTa B HYJIM, YTOOI
MOJIy4uTh UaeHTUGUKaTop cetu. B nanHom ciydae agpec 10.1.0.0 HaxoguTCsl B cETH
KJacca A, ¢ TpeMs MOCJAeAHUMU OKTeTaMU XocTa st uaeHTudukaropa cetu 10.0.0.0.
Anpec 192.168.1.0 — ato aapec cetu kiacca C ¢ OCJIeIHUM OKTETOM KaK 4acTh XOC-
Ta mia uneHtudukaropa cetu 192.168.1.0. Anpec 127.0.0.0 BBINISSAMT KaK WACHTHU-
¢dukaTop ceTH, HO HAUMHAETCS C 3ape3epBUPOBAHHOrO 3HadYeHUs (127), moaToMy OH
He HaxXOOUTCSI HU B Kakoi ceT Kiacca A, B, unu C. Anpec 172.20.0.1 — 3T0 agpec
ceTH Kiacca B ¢ mocinegHuMu IByMST OKT€TaMU XOCTa, TAKUM 00pa3oM, UaeHTU(HKA-
Top 3Toi cetn — 172.20.0.0.

nasa 13

1.

B. PaccmoTpum npeobpa3oBaHue 0 OMHOMY OKTeTY 3a pa3. Kaxablii 13 mepBbIX ABYX
OKTETOB MpeobOpasyeTcsd B 8 ABOMYHBIX eauHul. Yucmo 254 mpeoOpasyercss B 8-
outoBoe nBouuyHoe 3HaueHue 11111110, a gecatuuHoe uyuciao 0 mpeodpasyercs B 8-
ouroBoe nBomyHoe uuciao 00000000. B pe3ynbTaTe MOJHOE KOJUYECTBO ABOMUHBIX
eIUHULL, ONPeaeISIONIUX IIUHY pedukca, cocrapiseT 8+8+7+0 =/23.

B. PaccMoTpum npeobpa3oBaHue TT0 OMHOMY OKTETY 3a pa3. Kaxkmbrit u3 mepBbIX Tpex
OKTETOB Tpeobpasyercss B 8 mBomuHbx enuHuil. Yucno 240 mpeobpasyercs B 8-
ouTtoBoe nBonyHoe 3HadeHue 11110000. B pe3ynbraTe mosiHOE KOJTUYECTBO TBOUYHBIX
SOWHUII, OIIPEACISIONINX ITUHY TIpeduKca, cocrapiseT 8+8+8+4 =/28.

B. 3HaueHue /24 — 3TO 3KBUBAJICHT MacKu, colepxaiieit 24 1BOUYHbIE EIUHULIBI.
Yrtob6bl nipeobdpa3oBaTh MacKy B (¢popMatr DDN, HanuiuuTe Bce IBOMYHbBIE €IMHULIBI
(B maHHOM ciyvae 24), a oCTaToK 10 32-ro pa3psiia AOMOJHUTE TBOMYHBIM HYJISIMU.
3arem OepuTe Mo 8§ OUTOB 3a pa3 U MepecunuTaiiTe X U3 IBOMYHON CUCTEMBI B IeCsI-
TUYHYIO (1100 3aIIOMHUTE AEBITHh BO3MOXHBIX 3HAaUeHUI okTeTa Macku DDN u ux
JIBOMYHbIE B3KBUBaJEHTHI). 3HayeHUME Macku /24 B JOBOMYHOM BHJAE COCTaBUT
IT111111 11111111 11111111 00000000. ITocKoNbKY KaXablii U3 TEPBBIX TPEX OKTeE-
TOB COCTOMT LIEJIMKOM M3 ABOMYHBIX EAUHUIL, OHU Mpeodpasytorcs B 255. [Tocaeguuii
OKTET COCTOUT LIEJIMKOM U3 IBOMYHBIX HYJIE, OH IIPeo0pa3yeTcs B IECATUIHOE YMC-
g0 0. B pesynbrare moayuntca Macka DDN 255.255.255.0. Tabauma aecsITU4HO-
JIBOMYHBIX ITpeoOpa3oBaHMii MpUBeIeHA B MPUIOXEHUU A.

b. 3nauenue /30 — 3TO 3KBUBAJICHT Macku, comepxkaieil 30 TBOMYHBIX €TWHMUII.
Yrtob6bl peodpazoBath Macky B popmaT DDN, HanmuinuTe Bce ABOUMYHOE AUHULBI (B
nmaHHoM cirydae 30), a ocTaTok 1o 32-ro pa3psiga JOTOJHUTE ITBOMYHBIM HYIIMU. 3a-
TeM OepuTe Mo 8§ OUTOB 3a pa3 U MepecunTainTe UX U3 IBOMYHOMN CUCTEMbI B AECATUY -
HyI0 (71100 3aIIOMHUTE IEBSITh BO3MOXKHBIX 3HaUYeHUI okTeTa Macku DDN u ux aBo-
WYHBIE SKBUBAJICHTHI). 3HaueHWe Macku /30 B mBoMYHOM BuIe coctaBuT 11111111
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IT111111 11111111 11111100. IMocKoabKY KaXXablii U3 MEPBBIX TPEX OKTETOB COCTOUT
LIEJIMKOM M3 JBOWMYHBIX €AUHMII, OHU Tpeobpasytorcsa B 255. IlocienHuit okTer,
11111100, mpeobpasyeTcst B aecITUIHOE 4ynciio 252. B pe3ynbrare MOIyInuTCcs Macka
DDN 255.255.255.252. Tabnuua AecITUYHO-ABOUYHBIX TpeoOpa3oBaHUil MpUBEACHA
B IPUJIOKEHUHU A.

5. B. Pazmep uacTu cetu Bcerma cocrapisieT 8, 16 6ut wiu 24 6uTa, B 3aBUCUMOCTH OT
knacca cetu A, B uiu C cootBeTcTBeHHO. ITOCKONIBKY aapec U3 ceTu Kiacca A —
N=8. Macka 255.255.255.0 nmpeob6pasyercs B nipepukc /24. KommdaecTBo OMTOB IO~
CeTu — pa3HMLA MeXay IauHou mpedukca (24) u N, 1Mo3ToMy B JaHHOM cjiydyae
S=16. Pasmep yacTu XxocTa — 3TO YUCIIO, KOTOPOE, OYIAydH T00aBIEHO K JJIMHE TIpe-
¢ukca (24), nact 32, TakuM oopazom, H=8 B taHHOM ciyyae.

6. A. Pasmep yacTu ceTu Bcerma cocrapisieT 8, 16 6ut win 24 6uta, B 3aBUCMMOCTH OT
knacca cetu A, B mnu C coorBeTcTBeHHO. [TocKonbKy anpec u3 cetu kinacca C —
N=24. KonuyecTBo OMTOB MOACETU — pa3HMIIA MEXIY JUIMHOU npedukca (27) u N,
IIO3TOMY B TaHHOM ciiydae S=3. Pa3Mep 4acTu XocTa — 3TO YMCJIO0, KOTOPOE, OyIydn
JnobaBiieHo K ajuHe npedukca (27), nact 32, Takum odpazoM, H=5 B naHHOM ciyyae.

7. b u I'. TIpaBuna 6eckiaaccoBoit aapecaluu ornpeaeasior cTpyktypy IP-aapeca ¢ nBy-
MsI 9acTSIMM: TIpedrKca 1 xocTa. YacTh X0CTa oIpenelisieTCs Tak Xe, KaK 1 IIPU Kiac-
coBoit [P-agpecanuu. JInuHa npedukca no npaBujiaM OECKIacCOBOM aapecauuy —
5TO COBMECTHAS JUIMHA YacTel CETH M TOICETH IIPU MCIIOJIb30BAaHMU KOHIICITIIUU
knaccoBori IP-agpecannu. MateMatnyecku IIMHA Tpedukca paBHa KOJUYECTBY
JIIBOMYHBIX eIWHUI B MacKe. B manHoM ciydyae nmpu macke 255.255.255.0 pinvuna mnipe-
¢dukca coctaBut 24 6uta. nrMHa yacTh XOCTa — 3TO KOJWYECTBO OUTOB, 1OOABIECH-
HBIX K 24, 4TOOBI TTOJTYYMIIOCH 32, T.€. 8 OUTOB.

8. T. IIpaBuna GeckaccoBO ampecallid ONpeAeNsioT cTpykTypy IP-ampeca ¢ mByms
yacTaMU: nmpeduKca U XocTa. DTa JIOTMKa UTHOPUPYET MpaBuia KiaccoB A, B u C,
OHa MOXeT OBITh MpUMMeHeHa K 32-paspssmHeiM IPv4-ampecam ot moboro Kiacca.
ITpu urHopupoBanuu npasui kiaacca A, B u C 6eckinaccoBas aapecalusi irHopupyeT
JII00BIe pa3naus Mexxay yactsamu cetu IPv4-anpeca.

9. A u b. Macku B OIBOMYHOM IIPEACTABICHUU OMPEICISTIOT KOJIMIECTBO IBOMUHBIX
eIVHUL, BBIACISIOIINX JJIMHY YacTu mpedukca (cetb + moaceTsb). B cetn kiacca B
yacTh ceTu cocrasisger 16 ouro. g mommepxku 100 rmomceTeil 4yacTh ITOACETH
JIOJIKHA OBITh MO KpaitHeit Mmepe 7 ouToB nauHoi. [llecTb OMTOB MOACETU COCTABUIU
651 TOTBKO 2° = 64 TozceTeit, a 7 6UTOB MmoaceTH coctasar 2’ = 128 moxacereii. OTBeT:
npedukc /24 mpeaocTaBuT 8 OUTOB IMoAcCeTH, Macka 255.255.255.252 — 14 ourtoB
ITOICETH.

MnaBa 14

1. T. I1pu ucronp30BaHUM KJIACCOBBIX KOHIeTIINiA [P-agpecamym, onmcaHHbBIX B 1aBe 13,
y QIpECOB €CTh TPY YAaCTU: CETU, TOJCETU U XOocTa. JIId anpecoB B OMHON KJIACCOBOMA ce-
THU YaCTh CETU JOJKHA ObITh UJAEHTUYHA Y BCEX aJpecoB B TOM Xe ceTu. sl ampecoB B
TOM Xe TOACETH YaCTy CETU U MOACETH JOJDKHBI UMETh UAESHTUYHBIE 3HaYeHus1. YacTb
XOCTa Pa3IMYHbIX aJPECOB B TOU XK€ MOACETU SIBSIETCS UHANBUAYAIbHOM.
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2.

b u I'. Unentudukatop noacetu B ir0OOI MOACETU — 3TO HAUMEHBIIIEE YUCIO B JUa-
Ma3oHe, IMPOKOBeIIATebHBIN aapec MOACETH — HauboJblIee, a MPUTOAHBIE IS UC-
rmosb3oBaHms [P-agpeca HaxomsITcs MeXXIy HUMH. Y BCeX aIpecoB B TTOACETH MICHTHY-
Hble IBOMYHBIE 3HAYEHUSI B yacTu Tpedukca (0eckaaccoBoe NpeaCTaBIEHUE), a TAKXKe
B YaCTSIX CETU U TOACETU (KIaccoBoe mpenacrapieHue). YToobl ObITh caMbIM MJIAALLIMM
HOMEpPOM, Y UIeHTU(UKATOpa MOACETH JOKHO ObITb CaMO€ HM3KOE BO3MOXXHOE JIBO-
WYHOE 3HauYeHue (BCe HyJIM) B YacTU xocTa. YToObI ObITh CAMBIM CTApILIMM HOMEPOM, Y
LIMPOKOBEIATEIbHOTO afpeca AOKHO ObITb MaKCUMaJabHO BO3MOXHOE ABOMYHOE
3HaYeHMe (BCce eOMHUIIBI) B YacTy Xocta. Hu maoeHTndMKaTop moaceTr, HA IHUPOKO-
BelllaTeJIbHBIN aapec MOJACETH K MPUTOJHBIM JUIS1 UCIIOJIb30BaHMS apecaM HE OTHOCUT-
csl, TIO3TOMY Y a[IpecOB B AWaria3oHe, MPUTOAHbBIX ISl Kcnoib3oBaHus IP-aapecoB, Hu-
KakK He MOTYT OBbITb BCE HYJIM WU €AUHULIBI B YACTH XOCTA.

B. Macka npeob6pasyercs B 255.255.255.0. IIpu nmoucke uaeHTudUKaTOopa MojaceTu
IIJIST KaXKIOTO OKTeTa MacKM CO 3HaYeHUEM 255 MOXKHO MPOCTO CKOMUPOBATh COOTBET-
cTBytonue 3HaueHus IP-agpeca. /Iy1st oKTeTOB MacKu ¢ AECSITUYHBIM YnciaoM () MOX-
HO cpa3sy 3amucaTh HYJIM B COOTBETCTBYIOIIEM OKTETe MACHTU(UKaTOpa moaceTu. Ta-
KUM 00pa3oM, I HaxoxneHus uaeHtudukatopa moacetu 10.7.99.0 ckomupyiite
qucaa 10.7.99, a i 4-ro okrera Hanuiure 0.

B nepByto odyepenb, pe3aumeHTCKasl MoaceTh (MACHTU(MUKATOP TOM MOACETH, B KOTO-
poli pacrionaraercs aapec) B uudpoBoi (Gopme HoikHa ObITh MeHblie [P-ampeca,
YTO WCKJTIOYAeT OAWH M3 OTBeTOB. Macka IipeobOpasyercs B 255.255.255.252. Ilo-
CKOJIbKY TIEpBbI€ TPH OKTETa MACKU UMEIOT 3HaUeHHUs 255, MOXXHO CKOTTMPOBAaTh Mep-
Bble Tpu oKTeTa IP-anpeca. JIist yeTBepTOTO OKTETa 3HAUECHUE UASHTH(PUKATOpA TTO/I-
CETH IOJIKHO ObITh KpAaTHO 4, IMMOCKOJIBKY 256 — 252 (Macka) = 4. K KpaTHBIM YKCIaM
otHocaTcst 96 1 100, a mpaBUIbHBIA BEIOOP — 3TO caMoe 0JIM3KOe KPaTHOEe K 3Hade-
Huto IP-agpeca B aToM okTeTe (97) Oe3 mpeBBIIeHUs. TakKuM 00pa3oM, TIpaBUIbLHBIA
uneHTudukarop noacetu 192.168.44.96.

B. PesuneHTckuii uneHTHbUKaTOP MOACETU B NaHHOM cirydae 172.31.77.192. Illupoko-
BellaTe/IbHbIN afpec MOACETH MOXKHO HATH Ha OCHOBAaHUU MACHTHU(UKATOpA ITOACETU
M MacKM HECKOJbKMMM MeTogaMu. Macka mpeoOpasyercss B 255.255.255.224, takum
00pa3oM, MHTepeCeH OKTET 4 ¢ MAarMIeCKUM 3HaueHreM 256 — 224 = 32, JIid Tpex OKTe-
TOB, Te Macka = 255, ckonupyiite uaeHtTudukatop rnoacetu (172.31.77). Ana uHrepe-
CYIOILIETO OKTETa BO3bMUTE 3HaUeHME UaeHTUdMKaTopa roacetu (192), nobaBbTe Maru-
yeckoe 3HaueHue (32), Berutute 1, mosryuures 223. DTo JacT IMPOKOBEIIATEIbHbINA aj-
pec moacetu 172.31.77.223.

B. UToObI OTBETUTH Ha 3TOT BOMPOC, HEOOXOAMMO BBISICHUTBH TUAIla30H ajpecoB B
TO/ICETH, YTO, KaK MPaBUJIO, 03HAYAET HEOOXOIMMOCTh BBIYMCIUTDH UIEHTU(UKATOD
U IIMPOKOBeNIaTeNbHbIN anpec moacetw. [Ipu maeHTHM(UKaTOpe/MacKe TOACETH
10.1.4.0/23 Macka mpeobpasyercs B 255.255.254.0. g moncKa IIMPOKOBEIIATETb-
HOTO anpeca Tocjie Tpoilecca, ONMMCAHHOTO B JaHHOM TJlaBe, MOXHO CKOITMPOBATH
TepBbIe ABa OKTeTa UIEHTU(hUKATOPA TTONCETH, TTOCKOIbKY Macka MMeeT B HUX 3Ha-
yeHue 255. B ueTBepTOM oKTeTe 3amuiieTe 255, MOCKOJbKY Y MACKU B YETBEPTOM OK-
tete (. B nHTepecylomeM okrtere 3 100aBbTe Marnyeckoe 3HadeHUe (2) K 3HAYSHUIO
uneHTrudukaropa moacetu (4), BEIITUTE 1, YTOOBI IMOJYINUTh 3HaUeHUe 2 + 4 — 1 = 5.
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(Marnyeckoe 3HaueHWE B JAHHOM CJIydae BBIUMCIISIETCS KakK 256 — 254 = 2.) Oro naer
mrpoKoBematenbHbli anpec 10.1.5.255. T[ocnenHuii MpUTOMHBINA IS UCTIOJb30Ba-
HUS afpec Ha equHuUIly MeHbIne: 10.1.5.254. Jluamna3oH, KOTOPBI BKJIIOYAET TTOCIIE-
Hue 100 agpecos, — 10.1.5.155-10.1.5.254.

7. b. YUToOBI OTBETUTH HA 3TOT BOMPOC, HEOOXOAMMO BHIYUCIUTD IIIMPOKOBEIIATEIbHBIN
ajipec MOJCETH, TIOCKOJIbKY CIeayeT 3HATh HUXKHUIM KOHELl TMara30Ha aipecoB B IO~
cetu. Ilepsriii [P-agpec B moaceTn Ha enuHULY OOJbllie UAEHTU(MUKATOPA TTOJACETH,
i 192.168.9.97. Ilepsbie 20 ampecoB cocTaBsiioT auvana3oH 192.168.9.97-
192.168.9.116.

nasa 15

1. bu 1. B mapmpytusatopax komnaHuu Cisco €CTh BBIK/IIOUYATEb MUTAHUS, B KOMMY-
TaTopax — OOBIYHO HET.

2. A. 11 B mapuipytusatopax, 1 B KOMMyTaTopax ucrnonb3ytorcst [P-agpeca, moatomy
00e komaHIHI, ip address adpec macka n ip address dhcp, MOTYT MCTIONIB30BaTECS B
KOMMYyTaTopax u Mapiipyru3atopax. Komanmaa interface vlan 1 Bctpeuaercs TOIbKO B
KOMMYTaTopax.

3. bu . YTtoObl MapIpyTU3UpPOBaTh MaKeThl, y UHTEepdeiica MaplIpyTU3aTopa JOKEH
obITh [P-agpec u ero coctosiHue OOKHO OBITH “up” u “up”. B mociemoBaTeabHBIX
KaHaJIlax B JJaOOpaTOpHOM CTeHHe, Koraa He ucrnonb3ytorcsa momyau CSU/DSU, Ha
OJHOM KOHIIe KaHaJla B MHTepdeiice NoJKHA CTOsITh KoMaHa clock rate, Kotopas B
JIaHHOM cJiy4ae OyaeT 3agaBaTh cKopocTh JuHuu. Komanabl bandwidth u description
HE BJIMSIIOT Ha pabOTOCIIOCOOHOCTD KaHaIa.

4. B. Ecnu nepBbIii Kon cocTostHUsT mHTepdeiica paBeH “down”, 3HaYUT, eCTh ITpobiemMa
Ha ypoBHe | (Hampumep, Kabesib He MOAKIIOYEeH K UHTEpdEcy).

5. B u JI. Komanaa show ip interface brief BoiBonut Bce IPv4-agpeca unrepdeiica, Ho He
macku. Komanpa show version He BeiBogut HUM [P-agpecoB, HU Macok. OcTajbHbIe
TPY KOMaH/Ibl BBIBOAST U aipeca, U MacKH.

6. b. Y mapmpyrtuzaropa ecth 1o omHomy IPv4-ampecy mist KaXXIoro MCIoJIb3yeMOro
uHTep(deiica, a y kommyraropa LAN Tonbko oguH [Pv4-anpec, ucronb3yemMblit st
0o0pallleHUsT K KOMMYTaTopy. B oCTaJIbHBIX OTBETaxX MepeYrCIeHbl MapaMeTpbl KOH-
durypaunu, UCMONB3YIOIINE T€ X€ COMNIALICHWS W JUIS MaplIpyTU3aTOPOB, U IS
KOMMYTaTOPOB.

naBa 16

1. b. KoMmbloTepsl MCMONB3YIOT JIOTUKY C ABYMSI BO3MOXHOCTSIMU: TIepeNaTh JTOKaIb-
Hble TIaKeThl (MpeaHa3HauYeHHbIe UIT XOCTOB B TOM e TMOJICETH) HEeMOCPEICTBEHHO
WM TiepefaTh NUCTAaHLIMOHHBIE TMaKeThl (MpelHa3HauYeHHbIE IJISi XOCTOB B APYIUX
MOJICETSIX) HA CTAaHIAPTHBIN IUTIO3/MapIiIpyTH3aTop. B maHHOM ciiydae KOMITBIOTED
umeeT IP-anpec 192.168.5.77 ¢ mackoit 255.255.224.0, moaTOMy OH HAXOAUTCS B TIOJI-
cetu 192.168.4.64/27. Jlnama3oH azapecoB 3Toil moacetu or 192.168.4.64 no
192.168.4.95, Bkioyast agpec MOACETU U IIMPOKOBELIATEIbHEIN aapec. B pesyibrare
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KOMITBIOTEP TIepedacT ITaKeT Ha CBOIl CTaHIApTHBIN HUTI03. YTO KacaeTcsT Ipyrux He-
MPaBWJIBHBIX OTBETOB, TO €CJIM Obl KOMaHIa ping MCIOJIb30BaJla UMSI XOCTa, TO OHa
CHavasa 3arnpocuia Ovl y cepBepa DNS mmsa. Kpome Toro, y KoMmbloTepa yXe ecTh
IP-ampec, moatomy B cepBepe DHCP HeT He0OXOIMMOCTH.

. A u B. Ucnonb3ysa nageHTU(UKATOP MOACETH U MACKY, MapIIPYT ONpeaesisieT IpyIiry

aapecoB, MPeICTaBJEHHbBIX B COOTBETCTBUMM C MapIIpyToM. MaplipyTu3aTop MOXeET
HCIOJIb30BaTh 3T HOMepa JUIs ITOKMCKa IMara3oHa aapecoB, COOTBETCTBYIOIIETO 3TO-
My MapupyTy. B IByx Apyrux oTBeTax Ha3BaHbl (paKThl, MMOJIE3HbIE MPU MEePEeHANPaB-
JICHUHM MTaKETOB I10 COOTBETCTBYIOIIEMY MapIIpYTY.

A n E. 13 Bcex mepeyncaieHHBIX KOMaHI TOJBKO JABE CMHTAKCHUYECKM ITPAaBUIbHEBIC
KOMaHIBI HACTPOWKM MapIipyTuzaTopa. KomaHmoit, pa3pemnramolieii MarucTpaibHOe
coequaenue 802.1Q, aBistercs encapsulation dotlq vian_id.

B. Eciu B KoHUrypalMy yCTpoiicTBa yKa3aHa KOMaHaa no ip subnet-zero, Mapuipy-
TU3aTOP He MO3BOJUT HACTPOUTh Ha uHTepdeiicax IP-aapeca u3 HyneBoit nmoacetu. B
yKazaHHbIX oTBeTax noaceTh 10.0.0.0 255.254.0.0 aBnsgeTcsa HyneBo, ee 1Uana3oH —
10.0.0.1-10.1.255.254. KomaHga ip address 10.1.2.2 255.254.0.0 He OymeT NpuHSTA
YCTPOMCTBOM.

B. KoHdurypaiyst cpencts MapuipyTu3aliii KOMMYTaTopa ypoBHS 3 UCTIONb3yeT UH-
tepdeiicet VLAN ¢ HOMepoM uHTepderica, COOTBETCTBYIOIIUM UAEHTU(DUKATOPY
VLAN. CooTBeTCTByIOIINE TOIKIIOUEHHBIE MapIIpyThl, KaK BCE CBS3aHHBIE Map-
wpytel [P, mepeuncnstor unrepdeiicel, Ho He [P-ampec ciemylomeli TpaH3UTHOM
TOYKU TIEpexoia. DTU TPU TOAKITIOUEHHBIX MaplipyTa TepeducisiT WHTepdeiich
VLAN 1, 2 1 3 COOTBETCTBEHHO.

B. Komanpa ip route MoxeT ccbliaTbesl Ha [P-anpec ciaenyrolero TpaH3uTHOIO Map-
LIPYTH3aToOpa WM Ha MHTepdelic JOKaIbHOro MapiipyTuzaropa. OHa TakXKe MOXeT
CCBIIAThCS Ha COOTBETCTBYIOIIMN WMACHTU(MUKATOP M MAaCKy IOACETH, OIpeaesisis
JIMana3oH apecoB B COOTBETCTBUHU C MAPILIPYTOM.

A. B nmpaBuUIbHOM CMHTaKCHUCE KOMaH/IbI T10JKEH OBbITh CHaYasla yKa3aH aipec Mojace-
T, 3aTEM MackKa IOJCETU B JAECATUYHO-TOYEYHOM (popMaTe U B KOHLIE KOMaHAbl —
BbIXOAHOM MHTepdeiic uiu IP-anpec cienyoniero TpaH3MTHOTO y3/1a Ha MapIlpyTe.

Mnasa 17

1.

I' u J1. O6e Bepcuu poTokosna RIP ucCmonb3yoT MUCTaHITMOHHO-BEKTOPHYIO JIOTHKY,
a npotokon EIGRP ucrnonb3yeT npyroii BU JIOTUKY, yAYYIIEHHBI TUCTAHIIMOHHO-
BEKTOPHBIN WK COATaHCUPOBAHHBINA TMOPUIHBINA.

B u I'. O6e Bepcuu niporokosa RIP ucnonb3ylor Ty e METpUKY cueTUMKa IepexXoI0B.

b, B, I', u . Tonbko npexHsisi Bepcusi mpoTokona RIP (RIP-1) He nomnepxkuBaet
MAacKU OICEeTH IepeMeHHOoM muHbE (VLSM).

Bb. IIporokonbl cocTosIHMS KaHajla He OOMEHMBAIOTCS MHGpOpPMALIME O MapllpyTax.
OHu nepeaaroT UHOOPMALIMIO O METPUKAX, HO 3TO MHMOpMaLIU UHTepGhEeicoB, OHA He
MpuBsI3aHa K noaceTy. ITpoToKoJbI COCTOSIHUS KaHaia TpeOyloT, YToObl aaroput™m SPF
TIOJIyYajl pa3JIMYHbIC 3JIEMEHTHI MH(pOPMAIMY ¥ CO3IaBajl MapLIPYThl HA KX OCHOBE.
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5. AuT. Ilporokon OSPF ucnonsdyer anroputm SPF, paspaboraHHbIit Ha 6a3ze marte-
MaTU4YeCKOTO airoput™Ma JIeiKCTpHl.

6. b. Komanga network 10.0.0.0 0.255.255.255 area 0 paboraet 1moTomy, YTO OHa COOT-
BETCTBYET BceM MHTepdeiicam ¢ nepBbiM oKTeToM 10. OcTanbHas 4acTh KOMaH[, CO-
OTBETCTBYET CJICIYIOIIEMY: BceM aapecaM, 3aBepiuariiumcs Ha 0.0.0 (11ab10H Macku
255.0.0.0); BceM ampecamM, HaumHatomumcd Ha 10.0.0 (ma6iaon macku 0.0.0.255); u
BceM aapecam, HaunmHatomumces Ha 10.0 (tmadmon macku 0.0.255.255).

7. A. Komanma network 0.0.0.0 255.255.255.255 area 0 cootBeTcTBYyeT BeceM [P-ampecam
Mn3-3a mabioHa Macku 255.255.255.255, mostomy oHa paspetnaeT rmpotokoil OSPF B
obnactu 0 Ha Bcex uHTepdeiicax. OTBer ¢ mabdbmoHom Macku 0.255.255.0 Hekoppek-
TEH, TIOCKOJIbKY OH COJEPKUT HECKOJIBKO TOC/IEI0BaTeIbHOCTEN JBOMUHBIX (), pasme-
JIEHHBIX TBOMYHBIMU 1. OTBET C CUMBOJIAMM X CUHTaKCUYECKH HeKOppeKTeH. OTBeET ¢
ma6sonoM Macku 255.0.0.0 o3HavaeT “COOTBETCTBYET BCEM afpecaM, MOCIeIHUE TPpU
oKTeTa KOTOpbIX paBHbI 0.0.0”, MO3TOMY HM OAWH U3 TpeX MHTEePGHENHCOB 3TOMY He
COOTBETCTBYET.

8. Au Jl. I3 Tpex HenpaBWIbHBIX OTBETOB JIBA — pealbHble KOMaHbl, KOTOPbIE TPOCTO
He nepeuncistor coceneit OSPF. Komanaa show ip ospf interface brief BeiBoguT crim-
COK uHTepdeiicoB, Ha KOTOpbIX pa3pelieH nmpotokoa OSPF, Ho He coceneii. KomaH-
na show ip interface BeiBonuT nmoapooHocTu IPv4 06 unTtepdeiicax, HO He UMeeT HU-
kakoro otHomeHus: K OSPF. OmuH u3 HenpaBWIbHBIX OTBETOB — show ip
neighbor — HenmonyctuMast komanga 10S.

nasa 18

1. b u I'. KnueHT nepenaer coobiieHue Discover, a cepBep Bo3BpalllaeT COOOIIEHUE
Offer. 3aTem KJIMEHT MOchUIaeT coodIeHUe Request, B OTBET Ha KOTOPOe cepBep BO3-
Bpamaet IP-agpec B coobimeHnn Acknowledgment.

2. JI. I3 koMaHI B OTBETaxX TP CMHTAKCHMYECKM KOPPEKTHEI, a ogHa HeT: ip dhep-server
10.1.10.1. OtBer c 5TOM KOMaHmol HempaBWJIBHBINA. Komanma ip helper-address
10.1.10.1 meficTBUTEIPHO HEOOXOOMMAa KaK ITOAKOMaHAa WHTepdeiica, HO TOIHKO Ha
JIMCTAHIITMOHHBIX MaplIpyTU3aTopax, Takux Kak Boston. DTa komaHIa He HYXHa cep-
Bepy DNS, mockomnbky mociie ipuemMa komaHsl ip helper-address 10.1.10.2 oHa He
nomoxet pabore DHCP unu DNS. U HakonHel, komanga ip name-server 10.1.10.2
Ha Mmapiupytusarope Atlanta cpaboraeT, HO OHa MPOCTO MO3BOJIUT MOJb30BATENISIM
CLI mapmpyruzatopa Atlanta ucmonbs3oBath cepBep DNS 1 HUKak He BIMSIET Ha
MoTb30BaTeIbckuii Tpacdhuk DNS.

3. b. Kondurypauus nomemiaer B mya DHCP mapameTrpsl kaxnoro kiaueHrta: IP-agpec
KJIMeHTa, Macky, IP-anpeca ctanmapTHoro mapiipyruszaropa u cepsepa DNS. Iy Tak-
K€ CONEPKUT OTPE30K BPEMEHU, Ha MIPOTSKEHUH KOTOPOTO KJIIMEHT Pe3epBUPYET alpec.
Bue myna DHCP nHaxomutcst TOJIbKO criucoK MckmodeHHBIX (ip dhep exclude-address).

4. b u I'. KommpeioTep momKeH 3HATh codcTtBeHHBIN [P-ampec, macky, IP-ampec craH-
JapTHoro MapiipytusaTopa u [P-agpeca cepsepoB DNS.

5. A. IIpoBepka c ToMoIIbI0 KOMaHAbI ping COOCTBEHHOIO ajipeca He MOKaxeT, paboTa-
€T JIM JIOKaJIbHasl CeTh, MOCKOJIbKY IaKeT uepe3 ceTh He mepemaercs. Heobxomumo
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6.

TepechlIaTh MaKeThl 3X0-3aMpocoB OT ycrpoiictBa PC1 yepe3 craHmapTHBIN HUTIO3
(R1), 4T0OBI TPOBEPUTH PAOOTOCHOCOOHOCTH CETHU, TIO KpalfHEel Mepe, Ha y4acTKe OT
XOCTa A0 1UT03a. EAMHCTBEHHBIN OTBET, B KOTOPOM YKa3aHO, YTO MaKeThl OyAyT Mpo-
XOIUTHh NCKOMBIH ydacTok cet (Mexay PC1 u R1), — ping 10.1.1.1, maxke HecMOTps
Ha TO, YTO TaKasl MPOBEPKA NaeT OTPULATEIIbHBINA PE3yIbTar.

A, B u [I. KomaHna tracert B ornepalliOHHBIX CUCTeMaxX KoMmIlaHuM Microsoft u Ko-
MaHJa traceroute B ornepaunoHHoi cucteme Cisco I0S BeiBonuT cnicok IP-aapecos
MPOMEXYTOYHBIX MapIIPyTU3aTOPOB U aapec XocTa-mojydaressi. [lepBoil 3anuchio B
BBIBOJIC KOMaH/IbI OyIeT anpec OJIMKalIlero MapIipyTu3aropa K XocTy — IILII03a.

B. CumBoi 3Be3109kH (*) OKOJIO COEIMHEHUST C HOMEPOM 2 YKa3bIBaeT Ha TMOC/IeaHee
AKTUBHOE COEIMHEHUE, B KOTOPOE KOMaHAA resume NMepekIiouuT MoJIb30BaTeis, eCiiu
B HEli He yKa3aTh MapaMeTpOB.

nasa 19

1.

A. TIpu 50-TIpoIIeHTHOM POCTE MacKa JIOJKHA OTPENeTUTh JOCTATOYHO OMTOB TTO/ICe-
TH, 4T0OBI co3nath 150 momcereit. B pesynbrate Macka mo/KHA MMETh T10 KpaiftHen
Mepe 8 6uToB noacetu (7 6UTOB MoxaceTU cocTasdr 2', win 128 noxceteit, a § 6GUTOB
nozacetu coctasisior 2°, wiu 256 moacereit). TouHO Tak ke NOTpeOHOCTb B 50-
TPOIIEHTHOM POCTE JIJISI HAMOOJIbIIIEeH TTOACETH 03HAYAET, YTO YaCTh XOCTa HYKIAeTCs
B IOCTaTOYHOM KOJIMYecTBe OMTOB Mt 750 HOMEPOB XOCTOB B TTOACETH. [ eBITH OM-
TOB XocTa HegpocTatouHo (2° - 2 = 510), Ho 10 6uToB xocTa nocrasnsior 1022 xoc-
ta/moncetu (2" - 2 = 1022). Ipu 16 Gurax ceTu, 0OYCIOBIEHHBIX BHIOOPOM CETH
Kiacca B, mpoekT HyxkmaeTcs B oOIIeil cIoXHOCTH B 34 Ourax (1o KpaliHeit mepe)
Macku (16 cereit, 8 moacereit, 10 X0CTOB), HO €CTh TOJILKO 32 OuUTa, IIO3TOMY TPEe6GO-
BaHUSIM HE COOTBETCTBYET HU OJIHA U3 MACOK.

B. IIpu 20-TIpoLIeHTHOM POCTe MPOEKT JOJIKEeH nmomaepxxuBath 240 moacereit. 7 6u-
TOB TOACETH HE YIOBJIETBOPAT 3Ty MoTpebHOCTh (2' = 128), HeobXoauMo 8§ GUTOB
nozacety (2° = 256). AHAJIOrMYHO MUHMUMAJIBHOE KOJMYECTBO OUTOB XOCTa TAKXKE CO-
cTaBisieT 8, MOCKOJBbKY 20-TIpOLIEHTHBINM POCT MOTpedyeT Haauuust 144 XocToB Ha
MOACEThb. DTO KOJMUYECTBO TpebyeT 8 6uToB xocta (2° - 2 = 254). DT0 MUHUMAaIbHbIE
KoJIM4yecTBa OMTOB XOcTa U monceTu.Y mpaBuiibHoro otsera, 10.0.0.0/22, ectb 8 6u-
TOB CETU, TaK KaK BhIOpaHa ceTb Kiacca A, 14 6uroB noacetu (/22 — 8§ = 14) u 10 6u-
ToB XocTa (32 - 22 = 10). Bra Mmacka obecrnieyrBaeT 110 KpaitHeit Mepe 8 OUTOB mojce-
TH U 8 OUTOB XocTa. MacKu B ApyTyX OTBeTax J10OO0 He 00ecIieuyrBaloT 8§ OUTOB XOCTa,
JIM00 8 OUTOB MOMACETH.

B. lna obecrnieuenus 1000 moacereit HeoOoxomumo 10 6utos momcetn (2° = 1024).
IIpoekT ucmosb3yeT ceTh Kiacca B, a 3HauuT, yxke cyuiectByeT 16 6uros cetr. Camoit
KOPOTKOI COOTBETCTBYIOLIEH TpeOOBaHUSIM MAcKoil 6ymer 255.255.255.192 uu /26,
OHa cocTouT U3 16 6utoB ceteit moc 10 6utos momcetn. OTBET /28 TaKXKe Mpenoc-
TaBJISIET JOCTATOYHO IOJCETe, HO TI0 CpaBHEHMIO ¢ /26 MacKa /28 ocTaBlisieT MeHb-
e OUTOB JUISI XOCTa, a Cie0BaTeIbHO, 00eCIIeYMBaeT MEHBIIIE XOCTOB Ha TTO/ICETh.

I'. JIng BeIOOpa MacKu ¢ MaKCUMaJIbHBIM KOJMUYECTBOM ITOACETEH cleayeT BhIOpaTh
MacKy ¢ MMHHUMaJIbHBIM KOJIMY€CTBOM OMTOB XOCTa, YTO B CBOIO OY€pelb MAKCUMM-
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3UpyeT KOJMUECTBO OMTOB ToAceTH. B manHOM citydae mpoekT Tpedyet 200 XocToB Ha
nozacetb. CeMb OWUTOB XOCTa He OOECIEYMBAIOT JOCTATOYHO XOCTOB B TIONCETH
(2'- 2 =126), a 8 6utoB xocTa BrojHe (2° - 2 = 254). TIpoeKT UCMONb3YET CETh KJlac-
ca A ¢ 8 ouramu cetu. [IpedukcHas macka /24 (Macka ¢ 8 OUTaMu XOCTa — 3TO MH-
HUMYM 711 OOECTIeYeHUsI JOCTaTOYHOTO KOJIMYECTBA XOCTOB Ha TOJCETh) MAKCUMM-
3UpYeT pa3Mep YacTU MOICETH, MMPETOCTABIAS B JaHHOM ciydyae 16 OMTOB MojaceTH.

5. B u I'. Macka npeobpasyerca B 255.255.252.0, Takum oOpa3oM, pa3HMLA MEXIy
UIECHTU(MUKATOPOM IMOACETH M 256 (Ha3bIBaeMasl B 3TOM KHUTE Marn4eCcKMM YHCIIOM)
cocraBisieT 256 - 252 = 4. TlosToMy MIEHTUM(PUKATOPHI TMOACETA HAYMHAIOTCS
¢ 172.30.0.0, morom 172.30.4.0, 3atem 172.30.8.0 u T1.n., Kaxaelii Ha 4 OGonblle B
TpeTheM OKTeTe. Macka, UCITob3yeMas ¢ CeThlo Kiacca B, mompasymeBaeT 6 OGUTOB
nmoaceTd i 64 TOMHBIX WAEHTUGUKATOPOB MoaceTHd. IlocaemHuii M3 HUX,
172.30.252.0, MOXET ObITh MCIIOJIb30BaH YaCTUYHO, MOCKOJBKY Yy TPEThEero OKTeTa,
[Je HaXOISITCS OMTBI ITOJICETH, TO XK€ 3HAYEHUE, UTO U Y MACKH B TPEThEM OKTETE.

6. A. Ilepsbrit (HauMeHbINI B TG POBOIT (hopmMe) ASHTUDUKATOP MOJACETH COBMATAET
¢ HOMepoM KiraccoBoit cetr, win 192.168.9.0. Kaxnprit octambHOM UneHTUGUKATOP
MOJICeT! Ha 8§ OOJbIIe TIPENBIIYIIET0 W CO3MaeT IMocienoBaTeTbHOCTh 192.168.9.8,
192.168.9.16, 192.168.9.24, 192.168.9.32 u T.1. 10 192.168.9.248.

7. T. Ilpu ucnonab3oBaHuu Macku /24 (255.255.255.0) uageHTUGhUKATOPHI TIOICETH yBE-
JMuuBaTcs Ha 1 B TpetheM okrete. Ilpu cetn kiacca B ecth 16 6uTOB ceTH, U cie-
nywonie 8 OUTOB ¢ Mackoit /24 — OUTHI MOACETU, TAKUM 00pa3oM, BECh TPETUI OK-
TET COACPKUT OUTHI MOACETU. Y BCEX MIECHTU(HUKATOPOB IIOACETU B ITOCIEIHEM OKTE-
Te OymeT 0, MOCKOJIbKY BeCh YETBEPThIM OKTET COCTOUT M3 OMTOB xocta. OOpaTuTe
BHUMaHMe, uyTo 172.19.0.0 (HyneBas moacets) u 172.19.255.0 (1umpokoBeaTeabHas
MOJCETh), KaK HU CTPAHHO, SIBJISIIOTCS BIIOJIHE MOIYCTUMBIMU MACHTU(UKATOpaMu
IOJICETH.

8. I'. CornacHo ommcaHHOMY B 3TOM TJ1aBe Tpolieccy, MpU CeTH Kiacca A u Macke /25
rosydaetcst 8 outoB cetu (1o kjaccy) u 17 6uToB nojacetr (OKTETHI 2 U 3 TIOJTHOCTBIO,
a taxke 1 6uT mozgcetn B okTeTe 4). Marmdeckoe 4uciIo TMIPUMEHSIETCSI B YETBEPTOM
OKTeTe JUISl TIOMCKa 3HA4YeHUsi, MOOABIsSIeMOrO K TpeAbIAyIeMy UAeHTU(hUKATOPY
TIOJICETU TIPU TTIOMCKE CIIEeAYIONIEro uaeHTu(GrKaTopa rmoacetu. Marnueckoe 4nciio B
JAaHHOM ciay4dae 256 — 128 = 128.B pe3ysbTare ueTBepThiii OKTET OyaeT wiu 0 uau 128.
OxkTeThl 2 1 3 MOTJIM OBITH JTIOOBIM 3HaueHueM oT 0 1o 255 BKmounuTe bHO. TONMBKO
onuH otieT (10.1.1.192) Hapy1raeT 3HaUYeHWE 3TOTO AUATIa30HA.

MnaBsa 20

1. B, B, u I'. BecknaccoBbie MPOTOKOJIBI MapIIPYTU3AIIUN TI0 OTIPENETCHUIO TIOIIEPXKM-
BaoT Macku VLSM, mockonbKy 0ecKiiaccoBble MPOTOKOJIBI MapUIpyTU3allUK TIepe-
JTal0T MAacKy TMOACETH B CBOMX aHOHCaX MaplipyTtusaiuu. M3 Bcex OTBETOB TOJIBKO
npotokol RIP Bepcuu 1 (RIP-1) He gBisgeTcst 6ecKIacCOBBIM MPOTOKOJIOM Mapuipy-
TU3ALNH.

2. A. Ilon abopeBuatypoii “VLSM” noHMMaOT KaK MacKu MepeMeHHON IJIUHbI, TaK U
MPOLIECC pa3eICHUsI CETU Ha IMOACETH C pa3HBIMU MacKaMu.
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3. A. Tomcers 10.5.0.0 255.255.240.0 mpenmonaraeT WCIIOJIb30BaHNE IHAIIa30HA

10.5.0.0-10.5.15.255, xotopelii He Tiepecekaercsa ¢ ycioueM. I[lomcers 10.4.0.0
255.254.0.0 mipeamosaraet ucroiab3oBanre auanazoHa 10.4.0.0-10.5.255.255, xoro-
phIit epecekaeTcs ¢ ceThlo B ycnoBuu. [loacets 10.5.32.0 255.255.224.0 npeanona-
raer McmnoJjnp3oBaHue nuanaszoHa 10.5.32.0-10.5.63.255, KOTOpEIi IepecekaeTcs ¢ ce-
Thi0 B ycnoBuu. [Toacers 10.5.0.0 255.255.128.0 npenmomnaraet UCcmojb30BaHuE qua-
ma3oHa 10.5.0.0-10.5.127.255, KOTOPBIi1 IepeceKaeTcsI C CEThIO B YCIIOBUU.

. I'. B orBeTax npe/uiaralorcst 4eThipe CIeAYIOIIMX Arana3ona: 172.16.0.0/21: 172.16.0.0-

172.16.7.255, 172.16.6.0/23: 172.16.6.0-172.16.7.255, 172.16.16.0/20: 172.16.16.0-
172.16.31.255, 172.16.11.0/25: 172.16.11.0-172.16.11.255. Ioacets 172.16.8.0/22 B BO-
Mpoce ToapasymeBaeT nuana3oH 172.16.8.0-172.16.11.255, BkIovyaolnil AUaa3oH
anpecoB noacetu 172.16.11.0/25.

. B. B Bompoce nepeuuciieHbl TpU CYLLECTBYIOIIUX MOACETH, KOTOPbIE BMECTE UCTIONb-

3y10T yacTh ceTu Kiacca C 192.168.1.0. DTH moJceTH UCTIONIB3YIOT B MTOCIEAHEM OKTe-
Te 3HaueHus 0-63, 128-131 u 160-167. HoBas roacets ¢ Mackoii /28 HyxkmaeTcst B 16
Mocjieq0BaTeIbHBIX HOMEPAX MTOACETEM, U BCe OHM OYAyT KpaTHHI 16 B mocaeIHEM OK-
tete (0, 16, 32 u T.1.). B3risgHyB Ha UCIIONb3yeMble HOMEpPA CHOBA, MOXKHO 3aMETUTh,
YTO OHM HAYMHAIOTCA ¢ 64 1 mpofokaTcs A0 127, cieqoBaTeabHO, 3[1eCh €CTh 00-
Jlee YeM JOCTAaTOYHOE MPOCTPAaHCTBO mjis 16 aapecoB. Takum o0pa3oM, caMmblii HU3-
Kuii B uudpoBoil dopme Homep mnoacetn — 192.168.1.64/28 ¢ nuamazoHOM
192.168.1.64-192.168.1.79.

MhaBa 21

1. B. lnamazoH Bcex Tpex ceTeil MPUCYTCTBYET BO BCEX OTBETAX, 32 UCKIIIOUEHUEM TIO/ICE-

™ 10.3.64.0 255.255.224.0, KoTOpAast MpearoiaracT UCIob30BaHue quana3oHa aapecoB
10.3.64.0-10.3.95.255. B ocranbHbix otBeTax mjs noaceru 10.3.64.0 255.255.192.0 xa-
pakTepeH HauMeHbIIuMit quana3oH aapecos (10.3.64.0-10.3.127.255).

. BuT. Cerb c anpecom 10.0.0.0 u mackoii 255.0.0.0 BkitouaeT B ce0sl Bce TOACETH, Ha-

yyHatomuecs co 3HadyeHus 10 B mepBoM okrete; ceTh 10.1.0.0 ¢ mackoit 255.255.0.0
BKJIIOUaeT B cebsl nmoaceT, HaunHatolmecs ¢ 10.1, moaToMy 3TH ABa OTBeTa BKJIIOYAIOT
JIMara3oHbl ceTeil, mepeuynciaeHHbie B Bornpoce. [Toacets 10.1.32.0 255.255.224.0 nipen-
roJiaraeT Ucnojb3oBaHue muarazona 10.1.32.0-10.1.63.255, KOTOpblii HE BKJIIOYACT B
cebs Bce HeobxomuMble aapeca. IToacets 10.1.48.0 255.255.248.0 nipencrasisieT coboit
nuanas3oH agpecoB 10.1.48.0-10.1.55.255, B KOTOphIii HE BXOHOST ABE U3 CETE, mepe-
YUCJICHHBIX B BOIIPOCE.

. I'. CormacHo OIIMCAHHOMY B KHUTI€ ITPOLECCCY, AMAINTIa30HbI aIPpE€COB B IOACETAX TAKOBBI:

10.1.12.0-10.1.12.255, 10.1.14.0-10.1.14.255 n 10.1.15.0-10.1.15.255. Takum obpa3zom,
Bech nuariazoH cocrapisger 10.1.12.0-10.1.15.255. HaumeHbImmM uneHTU(OUKATOPOM
moacetu sBistetcst 10.1.12.0, a ucxomHBIM 3HaYeHMeM /P noymkHo OBITh /23. Beramcire-
HUe WAeHTU(hUKATOpa TOACETH U NIMPOKOBEIIATEIbHOTO aipeca ISl 3TUX IBYX HOMe-
poB maet 10.1.12.0/23 u mmpokoBemarenbHbiii anpec 10.1.13.255. Dror nuama3oH He
BKJTIOYAET BCe alipeca MepBOHAYAIbHOM MOJICETH, ITO3TOMY ITOBTOPUTE TIPOIIECC CO 3HA-
yeHusmu 10.1.12.0 u /22. Dra komOuHarms aaet noacers 10.1.12.0 u mmpoxosenia-
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TenbHBIN agpec 10.1.15.255, KoTopeIii IeCTBUTEILHO BKITIOUACT Bee anpeca. [lomydaem
HaWIy4IIyIo mojaceTh 1 macky 10.1.12.0/22.

4. b. CornacHo onucaHHOMY B KHUT€E TIPOLIECCY, AMANa30Hbl aIpecoB B MOJACETSX TAKOBBI:
192.168.1.64-192.168.1.79, 192.168.1.80-192.168.1.95 u 192.168.1.96-192.168.1.111.
Takum 00pa3oM, Bech AMaria3oH cocTapisieT 192.168.1.64-192.168.1.111. HaumeHbiM
uaeHTUdUKaTOpoM nojaceTu sapisercs 192.168.1.64, a ucxomHbIM 3HaYeHUEM /P 10pKHO
ObITh /27.BbruncieHue uaeHTU(hUKATOpa MOACETU 1 IMPOKOBEIIATEIbHOIO aapeca it
3TUX ABYX HOMepoB AaeT 192.168.1.64/27 u mmpokoBelateabHblii aapec 192.168.1.95.
DTOT Auana3oH He BKJIIOYAET BCe aapeca IepBOHAYaIbHOM ITOICETH, II03TOMY IIOBTOPU-
Te Tporecc co 3HayeHussMu 192.168.1.64 u /26. Dra KoMOWHAIMS JaeT TMOIACETh
192.168.1.64 u 1mmpokoBelaTeabHblid aapec 192.168.1.127, KOTOpHBI ACCTBUTEIBLHO
BKJIIOYAeT Bee anpeca. [TomyyaeM HauIyd1nyro 1oaceTh 1 Macky 192.168.1.64 /26.

MnaBa 22

1. Au B. B cranpapthbix ciuckax ACL nipoBepsiercst IP-agpec ornpaButens. JJuamnazon
agpecoB 10.1.1.1-10.1.1.4 MmoxXeT OBITh TPOBEPEH C MOMOILLIO CTAHIAPTHOTO CIMCKA,
HO TIpUAETCSI HACTPOUTH HECKOJBbKO KoMaHJ access-list. YToObl BBIIEIUTH CIIUCKOM
BCe XOCThI B noacety bapHu, MoXHO ykKa3aTh KomMaHay access-list 1 permit 10.1.1.0
0.0.0.255.

2. A u I'. Inanazon gomyctuMbix HoMepoB ACL miIg craHmapTa HyMepalWi CIIMCKOB
ACL IP — 310 1-99 1 1300-1999 BK/IIOYMTEILHO.

3. T'. [la6aoH macku 0.0.0.255 no3BosisieT MPOBEPUTH BCe MaKEThl, MEPBbIe 3 OKTETa KO-
TOPBIX COBIIAAAIOT C YKa3aHHBIMM B IIpaBuJjie. Takas MacKa OHATOOUTCS, €CIu HyX-
HO BBIIEJIUTb MOACETh, CETEBasl YacTh M YaCTh MOACETH KOTOPOIl 3aHMMAIOT IEPBbIC
TPU OKTETA.

4. 1. ITa6non macku 0.0.15.255 110o3BOJISIET MPOBEPUTH MAKETH HA OCHOBAHWUM TIEPBBIX
20 out IP-ampeca. Takast MacKa ITOHAZOOUTCS, €CTM HY>KHO BBIIEIUTD ITOACETh, CETE-
Basl 4aCTh U YaCTh IIOJACETH KOTOPOii 3aHuMaeT 20 OuTt.

5. A. MapupyTtusaTop Bcerma ocyuliecTBaseT nmouck B onepatopax ACL mo mopsimky
U IIpeKpalllaeT ITOMCK MOCcjIe 00OHApYXKEHMS IEPBOrO COOTBETCTBUSL. JApyrumMu cioBa-
MM, UCITIOJIb3YeTCs JIOrMKa IepBoro cootBeTcTBusl. [laker ¢ IP-agpecom ornpaBureis
1.1.1.1 cooTBeTcTBOBa/N OBI 1000 M3 Tpex 3aJaHHBIX SIBHO KOMaHJ, OMMCAHHBIX
B Borpoce. B pe3yiibraTe OyneT MCII0Jb30BaThCs IEPBbIIA OIIEPaTop.

6. b. B omHoM HemnpaBwibHOM OTBeTe C 1madioHoM Macku 0.0.255.0 Gymet cooTBETCTBUE
BCeM IMaKeTaM, ajpeca KOTOPbIX HauumHatoTcs ¢ 172.16 u comepkar 5 B mocjienHeM
okreTe. [Ipyroii HempaBWIBHBIN OTBET COOTBETCTBYET TOJbKO omHomy IP-ampecy
172.16.5.0. Enie onnH HempaBWIBHBIA OTBET UCTOJb3yeT 1a6ioH Macku 0.0.0.128,
KOTOPBII COAEPXKUT TOJBKO OJWH JBOUYHBIN OUT 11ab10HA U 00ECTIeYMBAET COOTBET-
CTBUE TOJBKO afpecam 172.16.5.0 u 172.16.5.128. [1paBUIbHBII OTBET COOTBETCTBYET
JIvanasoHy aapecoB 172.16.4.0-172.16.5.255, KoTopblii BKIIOYAeT Bce aapeca TMojce-
TH, YKa3aHHO# B Boripoce (172.16.5.0-172.16.5.127).
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MnaBsa 23

1.

I n E. PacmipeHHBIE CITMCKU YIIPABJICHUS TOCTYIIOM IO3BOJISIOT IIPOBEPSITh Iapa-
Metphl ypoBHs 3 (IP) u ypoBus 4 (TCP, UDP) B 3aronoBkax IakeToB, a TakKxKe HEKO-
TOPYIO IPYIyio MHGOPMAILINIO, HO HE MO3BOJISIIOT MPOBEPITh HHPOPMALINIO YPOBHS
npuinoxenuii. UMeHoBaHHbIe paciudpeHHble criiucky ACL m03BOSIOT IPOBEPSITH T€
3Xe TTapaMeTpEhl, 9YTO 1 HYMepOBaHHbBIE.

A u 1. IlpaBubHbBIA nrama3oH HOMEPOB paciiMpeHHbIX crmuckoB ACL — 100-199
u 2000-2999. OtBeThl, B KOTOPBHIX YKa3aHBI IapaMeTpbl €q WWW IIoCjie aapeca
10.1.1.1, npeamnosnararoT TpOBEPKY HOMepa MopTa OTIPABUTEIS, a TTaKeThI ITepeaaroT-
cs1 BeO-cepBepy, HO He B 00paTHOM HarpaBIeHUU.

JI. TTocKoJIbKY TakeT mepeaaeTcst BeO-KIMEHTY, ClieayeT MPOBEPSTh B MpaBUiaX HO-
Mep mopTa BeO-cepBepa B KayecTBe MapameTpa IopTa oTnpaBuTtess. Jduamazon IP-
aapecoB KJIMEHTAa HE yKa3aH B BOMNpOCE, a ajpeca CEpBepoB — yKaszaHbl. [loaTomy
aZipec OTIIPaBUTENH, HAYMHAIOLINICSA ¢ OKTeTOB 172.16.5, mOJKEH MPUCYTCTBOBAThH
B ITPaBUJILHOM OTBETE.

. UMeHOBaHHBIN CITMCOK YIIPABICHUS JOCTYIIOM ITO3BOJISICT IIPOBEPSITH T€ XK€ IMapa-
METpPHI B aKeTe, YTO M1 HYMEpPOBaHHBIN.

A u B. B omepauuvonssix cucreMax 10S mo Bepcum 12.3 HymMepoBaHHBIE CIUCKU
yIpaBJIeHUs JOCTYIIOM TIPU TepeHacTpolike HEOOXOMUMO ObIJIO TIOJHOCTBIO YIAJISITh
U TIepeKOH(pUTYpHUPOBaTh, JaXe €CIM HYXHO BCETO JIMIIb U3MEHUTb B HEM OIHY
cTpoKy. HauuHast ¢ Bepcuu 12.3 B mpaBWIaX CIKMCKa YIPABICHUST TOCTYITIOM MOXHO
HyMepOBaTh CTPOKM C TpaBWJIaMMU W MOOABJSATh WIM YAAISATh HYXHYIO CTPOKY IpHU
MepeKOHOUTYPUPOBAHUY.

B. CornacHo pekomeHaauusm KoMmmanuu Cisco, cTaHOapTHbIE CIIMCKU YIIPABICHUS
JIOCTYTIOM HY>KHO pa3MeliaTh KaK MOXHO OJIMIKE K TTOJTy4aTelTio.

A. TIporokon NTP wucnoab3yloT cooOlleHUs, TepeaaBaeMble MeXIy KIWeHTaMu
U cepBepaMM, YTOOBI OHM MOIJIM COIJIacOBaThb CBOe BpeMsi ¢ cepBepoM. [IpoTokoir
NTP coBepllieHHO He CBsI3aH ¢ CUHXpOHM3alMel mocaeaoBare/ibHoro KaHana. OH He
IMOACYMTHIBACT TAKKe ITMKJIBI IIPOIECCopa, a ITojlaracTcsl Ha COOOIIEHUS cepBepa
NTP. KpoMe Toro, ockoJibKy KJIMeHT onpeaeisieT IP-aapec cepBepa, oHM He 00sI3a-
HBI HAXOIUTHCS B TOM K€ TIOICETH.

MnaBa 24

1.

E. TepmuH beckaaccosoe (classless) CBUAETELCTBYET O TOM (haKTe, YTO MapLIPYThl aHOH-
CUPYIOT OJIOK aIpecoB ¢ MAaCKOM, ITO3BOJISIsI, 10 CYIIECTBY, NTHOPUPOBATh OrPAHUYCHUST
kiacca A, B u C u 3agaBaTh UCIOJIb3yeMbIil 0JI0K aapecoB. KpoMe Toro, mocKoiabKy He-
00X0IMMO OIKCaTh MAPILIPYThI MEXKITY PA3TMYHBIMU KOMITAHUSIMU (Pa3HBIMU TOMEHAMU
MapIIpyTU3aluK), UICHIOJIb3yeTCs TepMUH MexcdomenHas (interdomain).

I'. M3navansHo texHosnoruss CIDR Obuta mpemHa3HadyeHa UIsi CYMMUPOBaHMST He-
CKOJIbKUX ceTeld kiacca A, B wim C, 94ToObI yMEHBIINUTH pa3Mep TaOIUI] MaplIpyTH-
3aunu B MHTepHere. B mpencraBieHHBIX oOTBeTax ToabKo 3amuch 200.1.0.0
255.255.0.0 onuchIBaeT CyMMapHYIO CETb.
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3. bu . B nokymente RFC 1918 onmcaHbl 9acTHEIE ceTH. B HeM yKa3aHBI ceTh KJlacca
A 10.0.0.0, cetu xkacca B 172.16.0.0-172.31.0.0, a Takke cetu kiacca C 192.168.0.0-
192.168.255.0.

4. B. Ilpu ucnonwb3oBaHum cratudeckoil TpaHciasuuu NAT Bce mpaBuia 3amaloTcs
BpyuHy10. [TocKonbKy B BOIpoce yKa3aHO, UYTO JOJKHBI ObITh MPeoOpa3oBaHbl BHYT-
peHHUe agpeca, clielyeT yKa3aTh mapaMmeTp inside.

5. A. Ilpu ucnonb3oBaHuu nuHamuyeckoit TpaHcnsiuuu NAT Bce 3anmucu TpaHCISALUA
MaKeTOB CO3AAI0TCs, KOTJa MePBbIi MaKeT MPOXOAUT U3 BHYTPEHHEN CETU Yyepe3 YCT-
PpOWCTBO.

6. A. IlapameTp list 1 3agaeT cnycok yrpaBiaeHus JocTynoM [P, KoTophlit HCITONB3yeTCs
JUIS1 IPOBEPKY MAKEeTOB M UIEHTU(DUKALIMY BHYTPEHHUX JIOKATbHBIX aIpECOB.

7. A u B. B xoHdurypauuu npomnyiieH mnapameTtp overload B koMaHne ip nat inside
source, a TakxXe OTCYTCTBYeT KOMaHJa ip nat outside B KoH(uUrypauuu mnocjienona-
TeJIbHOTO uHTepdeiica.

8. b. B nocneaHeit cTpoke yka3aHo, UTO B MyJIe €CTh CEMb aPeCOB U BCE OHU MCIOIb30-
BaHbI, a 3HAYeHUEe cuyeTyrka npudauzuteabHo paBHo 1000. CiegoBaTebHO, OKOJIO
1000 HOBBIX MOTOKOB OBLIO OTOPOILEHO, IMOCKOJBLKY B myJje TpaHcasguuu NAT Her
CBOOOJIHBIX aApPECOB.

FnaBa 25

1. B. Tpancnsuus NAT, a uMeHHO ee pa3HOBUIHOCTh PAT, mo3BojsieT MHOTUM XOCTaM
HCIIOJIb30BaTh YacTHbie IPv4-agpeca, obnamast omHUM OTKpHITEIM IPv4-agpecoM, HO
9T0 OBbUIO OJHMM M3 KPAaTKOCPOUYHBIX pEIIeHMI MNpobieMbl ucueprnaHus IPv4-
agpecoB. [Iporokon IP Bepcuu 5 cyliecTBoBas HEJOJITO M KaK Cyrybo 3KCIepuMeH-
TaJIbHBIM TMPOTOKOJI, HE MMEIOIIMI HUKAKOTO OTHOIIEHUS K ucueprnaHuio [Pv4-
anpecos. IIporokos IPv6 npeaHasHadeH Oj1s1 peleHust npooiaeMbl ncyepnanus 1Pv4-
agpeca, U 3TO JoJrocpouHoe peuieHue. IIporokon ARP He BiauseT Ha KOJIMYECTBO
HUcTonb3yeMbix IPv4-agpecos.

2. A. lpu mapuipytusanuu naketoB IPv6 MapiipyTu3aTopbl UCMONB3YIOT T€ XK€ STaIlbl
Tpoliecca, 4To0 M MpU MapuipyTusainuu naketoB [Pv4. MapiipytusaTopsl nepeHa-
MpaBsoT akeThl IPv6 Ha ocHoBanuu IPv6-anpeca monydatesist, yka3aHHOTO B 3ar0-
JoBKe maketa IPv6. B pe3ynbTaTe MaplipyTu3atop oTOpachiBaeT 3ar0JIOBOK U KOHIIE-
BUK KaHalla CBSI3U BXomsiiero ¢peiiMa, ocrapiss maket IPv6. Mapuipyrusatop
cpaBHMBaeT IPv6-anpec nmosyuaTesist (He OTIIpAaBUTENISA) B 3ar0JIOBKe ¢ aapecamu 1Pv6
(e 1Pv4) B Tabnmile MapIIpyTU3alliy, a 3aTeM IIepeHaIIpaBiIseT ITakeT Ha OCHOBAaHUU
HaWJIEHHOTO MapIIpYTa.

3. T'. Ecnu cnemoBaTh onmMCaHHOMY 37€Ch IIPOLIECCY, TO HA MIEPBOM 3Tarle yaaaseTcs 10
Tpex MpeaBapsIolInX HyJIel B KaxKaoM KkBapTeTe, — octaercss FE80:0:0:100:0:0:0:123.
OcraloTcs IBe MOCAeA0BaTeIbHOCTU HYJIEBBIX KBapTeTOB (Bce-0); Mmocie 3aMeHbl ca-
MO IJIMHHOM CTPOKM HyJIei Ha :: moy4yaeM agpec FE80:0:0:100::123.

4. b. B aToM Bompoce MHOTO KBapTETOB, MTO3BOJISIONINX CAEIATh OLIMOKY: yOaJIeHUE 3a-
MBIKAIOIIMX HyJIeil B KBapTeTe luecTHaauarepuuHbix uudp. [Ipu cokpaiienun 1Pv6-
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ajipeca yOaJSIIOTCST TOJIBKO TpeABapsIoIIre HyJIu B KBapTeTe. Y OOJBIIMHCTBA KBapTe-
TOB €CTh 3aMBIKAIOIIIMe HYJIN (B IIPaBOM CTOPOHE KBapTeTa), TAK UTO HE YIAISIUTE HX.

. A. Y HecokpameHHoi Bepcun IPv6-anpeca 1oKHO OBITH 32 LIMMPHI, M TOJIBKO Y OfI-

HOTO OTBETa €CTh 32 IIeCTHAaAATepUIHbIX UG PLI. B 1aHHOM cilyyae MCXOIHOE YMC-
JIO IGMOHCTPMPYIOT YeThIpe KBapTeTa U ::. TakuM 00pa3oM, :: 3aMeHSIET YeThIpe KBap-
teta 0000, UTOOHI B O0IIIEM UMEIOCH BOCEMb KBAPTETOB. 3aTeM JISI KaXI0T0 KBapTeTa
C MEHEee YeM YeThIpbMs LIMppaMu J00aBIISIIOTCS MPEABAPSIONINE HYJIM, YTOOBI y KaX-
JIOTO KBapTeTa ObLIO 10 YEThIPE IIECTHAAIATEPUIHBIX LTUDPHI.

B. Inuna mpedukca /64 o3HadaeT, 4yTO TocieqHue 64 OuTta, WM TocienHue 16
uudp, agpeca TOJKHBI ObITh 3aMEHEHBI Ha HYJIM. DTOT MPOLECC CO3MaeT HeCoKpa-
meHHbI mpedukc 2000:0000:0000:0005:0000:0000:0000:0000. IMocnenHue yeThipe
KBapTeTa MOJIHOCThIO 3aTIOJTHEHBI HYJISIMU, YTO JIeJTaeT 3Ty CTPOKY JIyYIIIMM KaHAWIa-
TOM Ha 3aMeHy::. [locyie ynaneHus MpeaBapsiionInx HyjIei B IpyruxX KBapTeTax MmoJry-
yaem otBeT 2000:0:0:5::/64.

naBa 26

1.
2.

3.

B. YHuKanbHbIe IOKaJIbHbIE aapeca HaUMHalTCs ¢ yacTu FD B mepBbIX ABYX LU(ppaXx.

A. TobanbHbIE OIHOAAPECaTHBIE aipeca MOTYT HAUMHATBCS CO MHOI'MX Pa3HbIX 3Ha-
YeHUI1, HO Yallle BCEro OHM HAaUMHAIOTCS ¢ IIeCTHAALUATepUYHOMi 2 uiu 3.

I'. 'noGanbHbIl NpedurKC MaplIpyTU3aLUU — 3TO OJIOK aapecoB, MpeacTaBIeHHbIN
Kak npedUKCHOE 3HaYEHUE U IMHA Npedukca, MpeaocTaBIeHHass HEKOW YIOJIHO-
MOUYEHHOW opraHuzanmei. ¥ Bcex IPv6-ampecoB KoMmaHUU OIWHAKOBOE 3HAUYECHME
B HavyaJbHBIX OuTax IPv6-aapecoB. AHAJIOTUYHO, KOTIa KOMIIAaHUS UCTIONb3yeT OJI0K
OTKpHITHIX |Pv4-anpecoB, y HUX OyaeT To Xe 3HaueHHEe B 4acTH CETH.

b. Co3nanue 6y10Ka ri100aabHBIX OJHOAAPECATHBIX aapeCcOB IMOJACETEN ¢ UCIOAb30Ba-
HUEM eIVHOM JUIMHBI mpeduKca ISl BcexX MoAceTell monpa3syMeBaeT pa3aeeHue aj-
peca Ha Tpu yacTh. YacTaMu ABIAIOTCS TJ0OAJbHBINA MpedUKC MapLIpyTU3alNu,
MoJIceTh U UAeHTU(UKATOp UHTEepdeiica.

I'. YaukanbpHbBIe TOKAJTBbHBIE aJipeca HAYMHAIOTCS ¢ 2-X IIeCTHAAIaTepUIHbIX TP
(mpedmkca FD), compoBoxmgaembix 10-10 miecTHaAaTepuIHbBIMU LMMpaMu TIO-
0anbHOTO UaeHTU(dUKATOpA.

MnaBa 27

1.

A. B equHCTBEHHO MpPaBWIBHOM OTBETE yKa3aH TOT xe IPv6-aapec, 4To u B BOmpo-
ce, — C mauHOU mpedukca /64, mpuuem Oe3 mpobesia B cuHTakcuce. Eie omuH
(HeTIpaBWJIBHBII) OTBET MICHTUYCH €My, HO MEXIY aIpecoM M ITMHOM mpedurKkca oc-
TaBJIeH IIPO0eJI, YTO CUHTAKCUYECKU HelpaBuibHO. O0a OTBETa ¢ mapaMeTpoMm eui-64
HCTIONB3YIOT U HE UCIOIB3YIOT MpedrKCe; npedrKC OOJKEH OBITh YKa3aH, XOTS HU
OIMH M3 3TUX OTBETOB He naj obl IPv6-aapec, yKa3aHHBIA B BOIIPOCE.

B. Ilpn mapamerpe eui-64 MaplIpyTM3aTOp BBIYMCIUT 4YacTh MIcHTHU(dUKaTtopa IPv6-
aapeca nHTepgderica Ha ocHoBaHuu ero MAC-anpeca. HauaB ¢ agpeca 5055.4444.3333,
MapIiipyTu3arop BcTabisieT B ero cpenHioro yactb FF FE (5055.44FF.FE44.3333). 3atem
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MapIlpyTU3aToOp MHBEPTUPYET CEMBbMOI OUT B TIepBOM Oaiite. MBICTIEHHO TpeoopasyiiTe
mecTHamatepuaHoe 3HadyeHre S0 B aeomanoe 01010000, MHBepTUPYIiTE CEabBMOI OUT,
YTOOBI OYINTh cTpoKy 01010010, 1 mpeodpasyiite ee 0O6pPaTHO B IIeCTHAMAIATEPUIHOE
52. OxoHuaTeIbHOE 3HaUYeHUE uneHThrKaropa uHTepdeiica — 5255:44FF:FE44:3333.
B HenpaBMIIEHEBIX OTBETAX MPUBEACHBI MHEBIC 3HAUCHMS.

3. A u B. /IBa mpaBUJbHBIX OTBETa U3 3TUX YETHIPEX IEMOHCTPUPYIOT MUHUMAJIbLHO He-
00X0IMMYI0 KOH(MDUTYpaLUIo I MOAIepKKM MpoTokoyia IPv6 Ha MapiipyTtusaTope
Cisco: paspemrenue Mapupyrusaunu IPv6 Boobiie (ipv6 unicastrouting) u paspelie-
HUe TpoTokoja IPv6 Ha kaxmoM mHTepdeiice B 4aCTHOCTH, IPU T00ABICHUN OTHO-
aJgpecaTHOro ajapeca K KaxmoMy uHtepdeiicy (ipv6 address...). B 1ByX HenpaBUIBHBIX
OTBETax MPUBEIACHBI HECYILIECTBYIOIINE KOMAaH/IbI.

4. A. Ilpu komanze ipv6 address, oTgaHHOM I IJIOOATBLHOIO OJHOAIPECATHOIO ajpeca,
Ho 6e3 azmpeca, JOKaJIbHBIN B Mpeesiax KaHajla CBSI3M MapIIpyTU3aTop BBIYMCIUT CBOM
JIOKAJILHBIN B TIpeAesiax KaHalla CBsI3M aapec nmHTepdeiica Ha ocHoBaHUM ero MAC-
anpec v npasui EUI-64. I1epBas mmojloBMHA JIOKAJILHOTO B Mpeeiax KaHajla CBSI3U ajl-
peca HaunHaetcd ¢ FE80:0000:0000:0000. 3atemM MapipyTHU3aTOp BBIUKMCIISET BTOPYIO
TTOJIOBUMHY 3HAYE€HUS JIOKAJIBHOTO B TIpejesiax KaHajla CBsI3U ajpeca, 1o0aBJsisl B cepe-
muay MAC-anpeca (0200.0001.000A) vactu FF FE (0200.00FF.FE01.000A) u naBep-
cuu cenpmoro oura (0000.00FF.FE01.000A).

5. B. Aapec FF02::1 ucnonesyercs Bcemu xoctamu I[Pv6 Ha KaHalie CBs3M, ajapec
FF02::5 — Bcemu mapupyruzatopamu OSPFv3, a anpec FF02::A — Bcemu Mapuipy-
tuzaropamu EIGRPv6. Anmpec FF02::2 ucnonb3yeTcs st Tiepenavyu MakeToB Ha BCe
Mapuipyrusatopsl I1Pv6 kaHaa cBs3u.

6. B. Mapmpyruzarop R1 ¢popmupyer Tpebyemblii MHOTOAApECATHRIN ampec y3iia, UcC-
noab3ysd popmatr FF02::1:FFxx:xxxx, tae xx:xxxx 3aMeHsIeTCSI MOCAEAHUMM 1LIECThIO
IIeCTHAIATepUIHBIMUA LU paMu OXHOAIpecaTHOTo ampeca. Eciam y JIOKaJabHOTO B
Tpejeiax KaHajla CBSI3M ajpeca U OJHOaIpecaTHOro ajpeca pa3Hble 3HAYeHUS B T10-
CIICMHUX IIECTH IIECTHAALIATCPUYHBIX II(pax, TO MapIIPyTU3aTOP CO3TACT MHOTO-
ajJipecaTHBIN afpec OIpalInBaeMoro y3ia st oboux. i hopMupoBaHUss MHOTOAM -
pecatHoro aapeca omnpammnBaemoro y3na FF02::1:FF00:A mocienHUMHU LIECTHIO IIe-
CTHaILIATepUYHBIMU LM paMU aapeca JOJKHO ObITh mecTHaaaTepuaHoe 00:000A.
M3 Tpex oTBeTOB ¢ omgHOaapecaTHbIMU aapecamMy IPv6 TOJNBKO OWH TMpencTaBiiseT
3HaYeHUE, MOCIEeIHME IECTh IecTHAaAuaTepuIHbIX HUudp Kotoporo 00:000A. Kpome
TOrO, B JAHHOM CJIydae JIOKAJbHBIM B IIpeleiaX KaHaja CBS3M aapecoM OymeT
FE80::FF:FEO1:A, uto mpuBeAeT K MHOTOaapecaTHOMY aJpecy ONpallnBaeMoro ys3jia
FF02::1:FF01:A, KOTOpBIi1 He IBASIETCS aApecoM, YKa3aHHBIM B BOIIPOCE.

MnaBa 28

1. b. Kommnslotep PC1 nomkeHn ooHapyxutb MAC-anpec kommnbiorepa PC2. B otnnune
ot npotokona IPv4, IPv6 He ucroabs3yeT mpotokon ARP, BMeCTo HEro oH MCIOJb3Y-
eT nporokoia NDP. A umenHo: komnbiotep PC1 ucronb3yer cooblueHUe 3ampoca
cocena NDP (NS), a xkommnbiorep PC2 orBeyaeT coobiieHreM aHoHca cocega NDP
(NA). SLAAC umeeT oTHOILIEHME K MPUCBOCHMIO aapeca, a He K OOHapy:KEeHUIO
MAC-anpeca cocena.
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2.

I'. XocTbl MOTYT OIIPOCHUTH BCE MapIIpyTHU3aTOPhI, OTIOBEIIAsl O ceOe B COOOIEHUHN
NDP Router Solicitation (RS), a mapmipyruzatopsl orBeyaioT coobiieHueM NDP
Router Advertisement (RA). 3anpoc cocena NDP (NS) takke MOXeT UCTIOJIb30BATh-
cs1 kommbiotepoM PC1, HO He ¢ 1Henbio udydeHust IPv6-anpeca cBoero craHaapTHOIO
Mapuipytusatopa. DAD — ¢yHkuwmst, ucnonb3yioiiast coodiennst NS u NA mporo-
kosia NDP, HO OHa He OCyIIEeCTBISIET MTOMCK aJpeca CTAaHAAPTHOTO MapIIpyTA3aTOpa.
U Hakonen, npasuia EUI-64 He onpeaesitioT HU MTPOTOKOJT, HA COOOIIEHUS.

A u B. Coobmennie NDP RA conmepxut IPv6-anpec mapiipyTtusaTtopa, U3BeCTHbIE Ha
KaHase cBs131 npedukchl IPv6 n cooTBeTCcTBYIOIINE IIMHBI TTpedukca. [1pu ucrosn-
3oBaHuM nporokosia DHCPv6 xoct usyyaet IPv6-anpec cepsepa DNS mo coobiie-
HussM DHCPv6. Jna MAC-agpecoB cocefeil Mo KaHally CBSI3M XOCThI MCIOJb3YIOT
coobmieHust NDP NA u NS.

B. Xoctel ucnons3yoT coodmenuss NDP, a mmenno: Router Solicitation (RS) u
Router Advertisement (RA) mist uzydenust IPv6-aapecoB moTeHIMATbHBIX CTaHAAPT-
HBIX MapHIpyTU3aTOpoB. Jpyrue mapaMeTpbl 00BIYHO TToJyJatoT oT cepepa DHCPv6
¢ bukcanueir COCTOSTHUS.

I'. SLAAC mo3BoJiieT XOCTy BbIOpaTh CBOM OJHOAApecaTHBIN agpec. XOCT TaKxkKe UC-
noJsb3yeT mpoTokos NDP, uToObl U3y4yuTh AJIUHY NMpedurKca U aapeca JIOObIX CTaH-
JIapTHBIX MapIIPYyTU3aTOPOB. 3aTeM OH ucnob3yeT cepBep DHCP 6e3 ¢pukcanuu co-
CTOSIHUSI IJ1 U3y4eHUs aapecoB cepBepoB DNS.

b u I'. IIpu SLAAC xocT y3HaeT npedukc OT MapiipyTu3aTopa, UCIoIb3ysl COO0IIIe-
Husg NDP RS/RA, a octanpHyI0 4acTh ampeca (MaeHTU(UKATOp MHTEepdeiica) XOCT
BBIUMCIISIET caM. XOCT MOXeT MCIoJib3oBaTh NpaBwia EUI-64 wiu onpeneneHHbIN
TPOIIeCC TSI BBIOOpA CiydyaifHOTO 3HAYeHUs uaeHTudurKaropa nHTepdeiica. Xoct He
y3HaeT uaeHTuduKaTop nHTEpdelica oT JII0OOTO APYToro YCTPOUCTBA, TTO3BOJISIS U3-
0aBUTH TIpoliecC OT (PUKCAIUM COCTOSTHMS, TIOCKOJIBKY HUKAKOE JIPYroe yCTPOMCTBO
HE JIOJDKHO TIPUCBAaNBaTh XOCTY €T0 TIOJTHBIN aJipec.

. A. Komanza show ipv6 neighbors BeiBogut Bce IPv6-anpeca coceneit (Kak MapIipyTH-

3aTOPOB, TaK U XOCTOB) U COOTBeTCTBYIoLIME UM X MAC-anpeca. OHa He yUUTHIBAET
MapIIpPyTU3aTOPhI, OCTABJIAS 3Ty MHMOOpMAaLMIO 11T KOMaHIbl show ipv6 routers.

MnaBsa 29

1.

A u B. Ilpu nammuun 1Pv6-anpeca Ha pabodyeMm MHTepdeiice MaplIpyTU3aTop 100aB-
JISIeT TTOAKIIOUEHHBINA MapIIpyT AJis npegukca (IoaceTH ), UCIOJb3yeMOro KOMaHI0i
ipv6 address. OH Takke 100aBISIeT JIOKAJIBbHBIM MapIIPyT XocTa (C JIMHOM npedukca
/128) Ha ocCHOBaHUU OJHOAIpecaTHOro anpeca. MapiipyTuzaTop He J0OaBIsSIeT Map-
LIPYT Ha OCHOBAaHUM ajipeca, JIOKAJIbHOTO B IIpelieiaX KaHajla CBSI3U.

A. Bce deTbIpe 0TBeTa NMPEACTABISIOT MPUMEPHI KOMaH/, UCTIOIb3YIOIIUX UCXOASIIU A
uHTepdeiic. [IBe KOMaHIbl, HAYMHAIOIIMECS C ip route, OMPEeAesoT TOJbKO Map-
mpyTel 1Pv4; oHM GbLTM GBI OTKJIOHEHBI M3-3a TipedukcoB IPv6, ncnonb30BaHHBIX B
KoMaHpax. JIBe KOMaHIbl, HAYMHAIOIIMeCs ¢ ipvb route, CHHTAKCHMYECKU TTPaBUIIBHBI,
HO OHU JOJDKHBI COfepXaTh MHTepQENC JOKATbHOTO MapuipyTu3aropa (MHTepderic
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MapIlpyTU3aTopa, Ha KOTOPOM MpUMeHseTcsl KomaHaa). Mapupytuzatop RS mon-
JKEH MCIIOJIb30BaTh CBOM JToKambHbIN nHTepdetic SO/1/1 kak ncxonsiuii.

. B. Bce deThipe oTBeTa MpuBOIAT MPUMEPBI KOMaHI, Mcnob3yooimmx IPv6-anpec cie-

IYIOILETO TPAaH3UTHOIO MapllpyTu3aTopa. B 1Byx oTBeTax yIOMUHAIOTCSI COOCTBEHHbBIE
IPv6-anpeca mapiipyrusatopa R5 (omHoaapecaTHBI 1 JIOKAIBHBIN JUTI KaHaIa CBSI31),
YTO HEMpPaBWIbHO; alpec AOLKEH MpUHaUIeaTh COCEAHEMY MapIIpyTU3aTopy, B AaH-
HoM citydae R6. [Ijis1 ABYX OTBETOB, B KOTOPBIX YIIOMUHAIOTCS aapeca Ha MapIipyTh3a-
Tope RO, mpaBUIbHBIM OYyIEeT MCIOB3YIOIIMI ITI00ATbHBINA OZHOAMpPEcaTHBIN aapec
MapiupyTtusaTopa R6. OTBeT, MCIONB3YIONIMI JOKAIBHBIA B IIpeeaxX KaHajla CBSI3U
azpec Mapuipyrusatopa R6, TpeboBai Obl TakKKe MCXOIsIIero nHtepdeiica RS, mosro-
My oTBeT, ucronb3ytomunii anpec FE80::FF:FE00:6, Takke OyayT 0OTOpOIIEH.

. AuI. ITockonbKy y MaplIpyTu3aTopa yxe ectb KoHburypaius [Pv4, HOBBII TIpoliecc

OSPFv3 IPv6 Gyner B COCTOSTHUM aBTOMATUUYECKU BBHIOPAaTh COOCTBEHHBIN MICHTU(DU-
KaTop MapuipyTusaropa. Takum obpazoM, KoMmaHma router-id mist OSPFv3 (omuH u3
OTBETOB) XOThb U AOITycTMMa, HO He obs3arenbHa. [Iporokon OSPFv3 He ncnonb3yer
KoMmaHay network npeghukc/0auna, TIOITOMY JaHHBIM OTBET HEMPAaBUJIbHBIN. B nmByX
JIPYTUX OTBETAX MEePEeYUCICHbl KOMAH/IbI, HEOOXOANMBIE 7151 KOH(UTYPALIUH.

. buTI. Komannma show ipv6 ospf interface brief BBIBoZUT MO OMHOM CTpOKeE JIJIsT KaxkK-

Joro mHTepdeiica, Ha KoTopoM paspeiieH npotokos OSPV3. Komanga show ipv6
protocols BEIBOAUT MHMOpMAaILIo 000 BCeX UCTOUHMKAX MHMOPMALIMU O MapLIpPyTH-
3anuu IPv6; BEIBOmATCS Takke cOoOIIeHUs 00 MHTepdeiicax, Ha KOTOPBIX pa3pelicH
npotokos OSPFv3.

b u B. IIporokon OSPFv2 nonnepxuBaet MapiipyTsl [Pv4, B To Bpemst Kak TTpOTOKOJ

OSPFv3 nonnepxuBaeT MapipyTsl IPv6. ITpotokon EIGRP mnst IPv6 06bp19HO Ha3bIBaIOT
EIGRPv6.





