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1 3AT'AJIBHI BITIOMOCTI
1.1 Texnoaoris frame relay

IIpocra, ane B TOH ke 4ac eeKTUBHA I BOJOKOHHO-ONTHYHHUX
JmiHIM 3B’a3Ky TexHomoris Frame Relay Bimpa3sy mnpuBepHyma ysary
BEAyYMX TEJIEKOMYHIKalliiHUX KOMIIaHiH 1 opranizamiii mo craHaapTuzanmii.
B cranpapruzanii miei rexnonorii kpim komirery CCITT aktuBHY y4actb
npuiiManu Gopym 1o perpancisinii kaapiB Frame Relay Forum i xomirter
T1S1 inctutyty ANSI. A Texnonorist Frame Switching tak i 3anummnachk
CTaHAAPTOM, KU HIKOJIN HE OyB LIMPOKO PO3MOBCIOIKEHUM.

OcHoBHna BinMiHHICTE Mepexxk Frame Relay Big mepex X.25 monsirae
B TOMY, II0 B HUX BHKJIIOUEHA KOPEKLis MOMHJIOK MK BY3JIaMH MEpExKi.
3amavi BiHOBJICHHS TMOTOKY IH(oOpMAIli MMOKIaNalThCsd Ha KIHIIEBES
yCTaTKyBaHHS 1 TporpamHe 3a0e3leueHHs KOPHCTYBadiB, MO MOTpedye
BUKOPUCTAHHS JOCHTH SIKICHUX KaHANiB 3B’SI3KY.

HactymHoro BigminHicTIO Mepexx Frame Relay e Te, mo croromHi
NPakTUYHO B YCIX MOJIOHMX Mepekax peali3oBaHO TUIBKM MeEXaHi3M
noctiHuX BipryanbHux kaHaiiB (PVC). Ile o3nauae, Mo miaKITIOYar09nCh
JI0 TAKHX MEPEX KOPUCTYBauy HEOOXIIHO 3a3]IaJIeTi/ib BU3HAUUTH, JIO SIKUX
camMe pecypciB BiH Xode orpuMmaru AocTym. Texnomoris Frame Relay
BU3HAUa€ JBa TUIM BIpTyaJlbHUX KaHajiB — mocTiiiHi PVC i xomytyroui
SVC. lle BiamoBimae moTpebaM KOpPUCTyBada, TaK SK IS 3’ €THAHB, TI0
akuM Tpadik mepenaerscs 24 roguHu Ha 100y, Maibke 3aBXAM Oulblie
MiIXOIATE MOCTIHHI KaHAIH, a I 3’ €IHaHb MOTPEOYIOUHX JIUIIE AEKITbKA
TOIMH B Micsib — KoMmyTyrodi. OnHak oOJNagHaHHS MiIATPUMYIOYE
KOMYTYIO4l BIpTyalibHI KaHaJdW, 3 SBIJIMCS HA PHHKY 3 BEJIHKOIO
3arpuMkoto. Came ToMmy TexHojoris Frame Relay wacro acouitoerbes
TIBKY 3 TTOCTIHHUMU BIpTyaJIbHUMHU KaHAJIaMU.

Frame relay (anrn. «perpaHcimsimisi KaipiB») — HPOTOKOI
KaHaJBHOTO piBHSI MepekeBoi moneni OSI. KananpHuil piBeHs — 1ie piBEHb
MIpU3HAYSHUH IS 3a0e3TeueHHs B3aeMOIii Mepek Ha (i3udHOMY piBHI i
KOHTPOJIO 3a IOMWIKAMH, $IKi MOXYTh BHUHHKHYTH. KoXeH piBeHb
00CIIyrOBy€e CBOIO YacTHUHY HPOLECY B3aeMOJii. 3aBISKH TaKid CTPYKTYpi
CHiJibHa PoOOTa MEPEKHOTO YCTaTKyBaHHs Ta MPOTPAMHOTO 3a0e3MeYeHHs
cTae Habararo MpocCTimia i mpo3opira.

TexHonoriss perpancisuii kaapiB Frame Relay BunmMkna 3aBnsku
noTpedi CHOMy4eHHs JIOKaIbHUX MEpEeX KaHajlaMH IJI00aJbHUX MEpEex,
MO€HAHHSA TEPUTOPIAIbHO PO3PI3HEHHUX JIOKAIBHUX MEPEXK KOpropauii B



€IMHY IIBUIKICHY KOPIIOPaTHBHY MEpEXy, a TaKOX BIIPOBAIKCHHIM
HOBITHIX JOCSTHEHb B TEXHOJOTil mepemadi riodambHUX Mepexk. bimbin
panni npotokomn WAN, Taki sk X.25, po3poOieHi B TOW dHac, KOJIH
nepeBayKaJId aHAIOTOB1 CUCTEMH Nepeaadi JaHuX 1 MigHI HOCII.

i xananm mepenadi MaHUX HE HAAIMHI B MOPIBHSAHHI 3 BOJIOKOHHO-
ONTUYHUM HOCiEM 1 LM(POBOIO Tepernadero NaHUX. Y TakuX KaHajlax
nepefadi JaHUX MPOTOKOJHM KAaHANBHOTO pPIBHA MOXYTh NOTpeOyBaTH
3HaYHUX THMYAacOBHX BHUTpPAT Ha alITOPUTMH BHIIPABJICHHS MTOMMJIOK.
OTxe, MOXJIMBI OUIBII TPOMYKTUBHI Ta e(EeKTHBHI CHOCOOM IS
MATPUMKHN TTicHOCTI iH(opmamii. CaMe 1 MeTa HepeciigyBaiacs MpH
po3pobii Frame Relay. Frame Relay moxHa po3risiaary i K CIpOIEHHIA
BapianT X.25 uId HamiHHUX MEPeX Ta BUCOKWX IIBHIKOCTEH mepenadi
nanux. ['oJ0oBHA BiAMIHHICTG I1i€l Mepexi Bix X.25 — 1e Te, Mo KOPEKI[io
MOMHJIOK BUKOHYIOTH HE IPOMIKHI, a KiHIIeB1 BY3JIH.

Byson mepexi Frame Relay BukoHye Taki 1OBi TOJIOBHI (YHKIII:
TiepeBipsie MUTICHICTh KaJpy (SKIIO Kaap CIIOTBOPEHHH, HOTO BiIKHAIAIOTH);
nepeBipsie MpaBWIBHICTH aapecd (SIKIMIO ajgpeca He BigoMa, Kajap
BIIKHAIAIOTH). 3aB/ISIKM 3MEHIIICHHIO Yacy Ha OIpAIfOBaHHS y MPOMIKHUX
By3JlaX 3aTpuUMKa Ha By3mi Frame Relay craHoBuTBH O5u3bKO 3 MC, TOAi SIK
aHasoriune 3HaueHus i X.25 — 50 mc. [IIsunkicts mepemaui Frame Relay
HaOyBae pi3HUX 3HaYeHb — Bifg 56 Ko/c mo 1.544 MO/c 3anexHO Bij
MIPOMYCKHOT 3JaTHOCTI Ta KUIBKOCTI 3aAiTHUX KaHamiB. TexHosoris Frame
Relay He Haknmamae oOMexeHb Ha MakCHMajbHY IIBUIKICTH MepeJaBaHHS.
Frame Relay 3a0e3nedye MOXIHUBICTH mepemadi AaHUX 3 KOMYTAIli€l0
nakeTiB uepe3 iHTepdeiic Mixk npuctposmu kopuctyaua DTE (nanpukman,
MapmipyTu3aTopaMy, MocTtamu) 1  oOmamHanHsM — Mepexi DCE
(mepeMuKalOYUMH BY3J1aMH).

Cranpaptn Frame Relay Bu3HAuaioTh JBa THUNH BipTyalbHHX
kaHaniB: PVC, (Permanent Virtual Circuit) noctiiiHuii BipTyanbHUi KaHaJ,
IO CTBOPIOETHCSI MK IBOMa 009KTaMH 1 iCHY€ MPOTATOM TPUBAJIOTO Yacy,
HaBiTh Mij Yac BiZICyTHOCTI nanux s mepenadi. SVC (Switched Virtual
Circuit) - BipTyaJbHHWIi KaHal, IO KOMYTY€E, CTBOPIOEThCS MDK IBOMA
00sKTaKMH Oe3MocepeHBO Mepe]] nepeadeio JaHUX 1 PO3PUBAETHCS MiCHs
3aKiHYEeHHS CEaHcy 3B'SI3KY.

PosrnstHeMo mpuHIMI TEXHOJIOTIT epeaadi naHux. lnes, ska JexuThb
B ocHoBi Frame Relay mnomsrae B Tomy, mo0 HagaTH KOpHCTyBayam
MOXJIMBICTE OOMiHIOBatHcs iH(opmamiero Mix asoma DTE mpucrposmu
yepe3 DCE. [lani HaBeneHO, MOKPOKOBO. BCe HEOOXiIHE i TOro, 100 JBa



DTE — npucTpoi MOTIM BCTAHOBUTH 3B 30K OAWH 3 oMHUM. OCh 5K IIe BCE
npoxoauTh. MepeskeBe 00agHaHHS! KOPUCTyBaya BiINpPaBIsie ASIKUN Kaap
B JIOKaJbHY MEpekKy. B 3aroyioBKy mporo KaJpy BKa3yEThCsl amapaTHU
azpec MapuipyTuzaropa (LDII03 32 3aMOBUEHHAM). MapuipyTusarop
OTPUMYE TIel KaJip, BUJIYYaE€ 3 HHOTO MAKET, IMICJs YOro BiJKWIAE Kajp.
Ilicns BimkumanHs kanpy BiH 3HaxoauTh [P-ampec oTpumyBaua, sIKHit
pO3TamIoOBaHO B CepenuHI TakeTy 1 Mo Tabimumi MapIipyTu3amii
HAMaraeTbcs BH3HAYMTH, SKUM UYMHOM MOXHA JOOpaTHCA OO Mepexi
orpumMyBava. [loTiM MapmipyTH3aTop BiINpasise AaHHI depe3 iHTepdelic,
SKHH, K HOMY 3/1a€ThCs, TO3BOJITh 3HANTH BiANaneHy Mepexy. SKmo x
MapUIpyTH3aTOp HE B 3MO31 3HAUTH TOTPIOHY HOMY MeEpexy B CBOIH
TaOIMUIII MapHIpyTH3allii, TO BiH BiIKHIA€ BeCch MakeT. Tak K y JaHOMY
BUTIAJIKy BHKOPHCTOBYETHCS TIOCHIIOBHUI iHTep(eiic, iHKancyiboBaHUH
mis Frame Relay, To mapmpyTrm3atop BigNpaBHTh TaKeT 3a aapecoro
Mmepexi Frame Relay y Burnsiai inkancynpoBaHoro kaapa ais Frame Relay.
Bin pmo6aBute B HphOro DLCI-HOMep, 4Kl BiAmoBigae maHOMY
nociigoBHoMy iHTepdeticy. DLCI Bu3Hauae HOMep BipTyaJbHOTO KaHATy
PVC abo SVC, skuii Beme A0 MapumipyTU3aTropa i KOMyTaropa, SKHA
BXOJIUTh JI0 CKJiaay Mepexi Frame Relay.

[Ipuctpiit o6cnyroByBanns kanaiy - (Channel Service Unit, CSU) ta
npucTpiit oociyropyBanns aanux - (Data Service Unit, DSU) oTpumyioTs
U POBUI CUTHAM | IEPETBOPIOIOTh HOTO B CHCTEMY IH(POBUX CHUTHAIIB,
sika Oyne 3posymina ais komyraropa PSE (Packet Switching Exchange —
0o0MiH KOMyTylounx makeTiB). PSE orpumye mmudpoBuii curaan i BUTATYe
orpuMani mo miHii 3B’s3Ky ommHuui i Hynmi. CSU/DSU 3B’s3anuii 3
nemapkamniiHoto  (demark)  miHi€l0, BCTaHOBICHOIO  MpOBaIEpOM
MEpEeXEBUX MOCHyr. JlemapkamiifHOIO JIiHI€I0 3a3BHYall CIYXUTh HpoOCTa
po3erka RJ-48S, sika BCTaHOBIIOETHCS HEMOAATIK BiJl MapLIpyTH3aTOpa
CSU/DSU [emapkauiiiHa JiHisg 3a3BU4ail IPeACTaBIse COOOI0 BUTY Mapy,
sKa 3’ €THYETHCS 3 JIOKAJIBHOIO METIICIO.

JlokanbHa meTns 3’€IHYEThCA 3 HAWOMMKYMM LEHTPaIbHUM 0(icoM
(Central Office). CO otpumye kazpu i nepecuiiae ix uepes «xmapy» Frame
Relay otpumyBauy. Ll «xmapa» Moke CKJIAAaTHCS 3 OCCATKIB
komytyrounx o¢iciB. CO Hamaraetbcs Bu3Hauutu [P-ampecy i DLCI-
HOMep. 3a3Buuail Baaerbcsi BuU3HauuTH DLCI-HOMEp BHIalieHOTO
npuctporo i3 Biamosianoi Tabmuui IP i DLCI.

Hns Frame Relay Taki TaOnmuIi CTBOPIOIOTBCS ~ CTAaTHYHO
NpOBaiIepoM MOCIYT, aie MOXYTh CTBOPIOBATHUCS MapIIpyTHU3aTOPOM i



nuHamigHO 3a momomoroio IARP (Inverse Address Resolution Protocol —
NPOTOKOJ JMHAMIYHOT'O 3BOPOTHOTO NepeTBOpeHHA aapec). [licns Toro, sk
KaJp JOCATAaE KOMYTYIOYOro o(icy BiH 0/pa3y MOCHUIIAETHCS B JIOKATBHY
nermo. Kamp mnpoxomutre  ngemapkauiiiny minmiro 1 CSU/DSU.
MapuipyTH3arop B CBOIO Yepry BUTSTYE 3 KaJIpy MakeT, abo aedrtarpamy i
PO3MILIy€e LeH MakeT B HOBOMY Kaiapi — KaJp JOKAIbHOI Mepexi, SKuil i
JOCTABIISIETHCS OTPUMYBady. Pyxarouuch 1Mo JIOKabHIH Mepexi KaJip Mae B
CBOEMY 3aroJIOBKy KiHIEBHMH amapaTHUi aapec BimnpaBHuka. Lleit aapec
BHIIy4yaeThes 3 ARP-kemna.

1.2 Ctpykrypa mepe:ki frame relay

[Iporokon perpancsiii GpperimMiB 3a0e3neuye MaKeTHO-KOMYTYHOUHM
OOMiH JaHWUMH, SKHA TPOXOJUTH MO iHTep(elCy MiK MPUCTPOIMHU
KOpHCTyBaua (TaKHUMHU SIK MapIIPYTH3aTOPH, MOCTH 1 XOCTH) 1 MEPEKEBUM
oOnamHaHHIM (TaKUMU SIK KOMYTYI0Ui By3JIH).

Sk Oyno ckazaHO paHille, MPUCTPOi KopucTyBaua HazuBaioTh (Data
Terminal Equipment, DTE), a mepexeBe o0nagHaHHA, B3aEMOJIIOYE 3
DTE, Ha3uBaeThcsi 3aBeplIeHMM oOyafgHaHHsIM KaHany paanux (Data
Circuit-Terminating Equipment, DCE).

1.3 TexHoJiorisa nepeaayvi jaHux 3 Bukopucranusam VC

FR momyckae 3MiHHY HOBXKWHY Kanpy — Bill KiTbKOX OaitiB mo 2000
OaiiT. I'Hyuka 3MiHA JOBKHMHHM KaJIpy Aa€ 3MOTY HAJAIITOBYBATUCS O
3MIiHH HaBaHTaXeHHSA. 3 iHmOro OOKy, BOHA NPHU3BOJWTH N0 3MIHHOL
3aTpUMKM y TiepeJaBaHHi iHpopMalii Ta HEMOXJIHMBOCTI pPoOOTH 3
I30XpOHHUMHU MOTOKamu (Bigeo Ta aymio iHgopmarris). Frame Relay
BUKOPHUCTOBYE TOCTilHI BipTyanbHi kaHamu (Permanent Virtual Chennel,
PVC). Y Bumaaky posipBaHHs 3B'i3ky Frame Relay aBromaTnuHO
nepeMapmpyTu3oBye 3'eqHanHs. PVC aBToMaTHYHO BHIUISIFOTHCS i Yac
MPUETHAHHS 10 MEPEXKIi.

Ilepen  mowarkoM  3'€qHaHHS  KOPHUCTYBady  3a0€3MEUyIOTh:
rapaHToBaHy IMBUJIKicTh nepenaBanus iHGopMarii (Commited Information
Rate, CIR) — mBuzakicth 3 sKOWO Mepexa Oyae TmepenaBaTH HaHi
KOPHCTyBaua; rapaHtoBany BennuuHy mynbcanii (Committed Burst Size,
Bc) — makcumanpHa KiJbKICTh OalTiB, SIKy Mepexa Imepenae BiJ JaHOTO
KOpHCTyBaua 3a iHTepBajl yacy T, sSKHii HA3UBAEMO 4YacOM IyJIbCallii,



MOTPUMYIOUHCH TapaHToBaHOi mBHAKOCTI mepemaBanHs CIR; momomikaa
BenmunHa mynbcarii (Excess Burst Size, Be) — MakcuManbHa KilbKiCTh
OaifTiB, sSKi Mepexka Oyne mpoOyBaTH IepenaBaT 3i 3BepX BCTAHOBIIEHOTO
3HaueHHs Be 3a intepBan yacy T.

Skmo mpuBeneHi BUINE BEIWMYWHU Bimomi, To 9ac T BH3HAYa€ThHCS
HACTYMHOO (HOpMYIIOIO:

T=Bc/CIR (1.1)

OCHOBHUM MapaMeTpoM 3a KM a0OHEHT 1 Mepexa 3aKIto4ae 3roay
npy 3’€AHAHHI BipTyaJbHOTO KaHAIy, SIBISIETHCS rapaHTOBaHA IIBUAKICTh
niepenadi qaHux. [ MOCTIHHMX BipTyallbHUX KaHAIIB IS 3r0Jia SBISIETHCS
YaCTUHOIO KOHTPAaKTy Ha KOPHUCTYBaHHA TMoOciayramMu wmepexi. [lpu
BCTAHOBJICHHI 3’€IHAHHS KOMYTYIOYOro BipTyaibHOTo Kanary (Switching
Virtual Chennel, SVC) 3roaa npo sikicTs 00CIyroByBaHHSI BCTAHOBITIOETHCS
aBTomatnaHo. [loTpiOHI mapameTpu mepenaroTbCs B TAKeTi 3alUTy Ha
BCTaHOBJCHHS 3’€aHaHHs. llIBuakicTh mepemayl NaHUX BUMIPIOETHCS Ha
KOHTPOJIbHOMY iHTepBajii yacy T, Ha SIKOMY NPOBIpPSIOTHECS YMOBU 3TOJH.
ToOTo KOpHCTYBau HEe OBUHEH B IIbOMY IHTEpBaJi MepeaaBaTH B MEPEXY
JIaHi 3 CepeIHbOI0 MBUIKICTIO OinbIoro 3a CIR.

SIKmo K KOpHCTyBad MOPYLIYE YMOBU 3rOJH, TO Mepexa He
rapaHTye JOCTaBKY KaJpa i momidae Ieil Kajp O3HaKOI TOTOBHOCTI IO
Buganenns — DE=1.

OmHak Taki KaJpW IOMIYeHI TakKOI O3HAKOI0 BUAAISIOTHCS 13
MepexXi B TOMY BHUIMAAKY, KOJH KOMYTaTOpHM MEpexXi INepeHaBaHTaKEHi.
SIKmo mepeHaBaHTaXEHHS HEMae, TO Kaapu 3 o3Hakoro DE=1
JIOCTaBIISIFOTHCS aJjpecary.

Taka moBemiHka MepeXi BINMOBITAE BHUIAIKY, KOJIHM 3arajibHa
KUTBKICTh JTaHUX TepelaHnX KOPUCTyBaueM B Mepexy 3a mepion T, He
niepeBuIye 3HadeHHs BctBe. SIkimo k 1iel mopir mepeBHICHUNA TO Kajp
He moMivaeThes o3Hakoro DE, a HeraitHO BumanseThes.

Pucynok 1.1 moka3ye BHIIaiOK, KOJM 3a iHTEpBaI 4acy T B Mepexy
Mo BIPTyaNbHOMY KaHaiy mocTtymio 5 kazapiB. CepemHs MIBUAKICTH
HaJIXO/KEHHS IaHUX B MEPEKy Ha IIbOMY iHTepBasli ckianae R 6it/c 1 BoHa
BusiBuiachk Oinmeina 3a CIR. Kagpu F1, F2 i F3 mocraBunm B Mepexy naHi,
3arajbHa CyMma, SKHX He MepeBHIIiIa nopory Be, ToMy i Kaapu mimm
nmani 3 o3Hakor DE=0.



Ei A
_ f — BLIKHEYTO
Bc - Bc
1, (DE = 1)
Be f, (OE = 0)
f, (DE = 0)
f, (DE = 0)
CIR
0 L

Pucynok 1.1 — T'apantyBaHHs niepenadi

Hani xanpa F4, nobGaeneni no nmanux kaapiB F1, F2 i F3 yxe
NepeBUIIIIN Topir Be, ane e He nepesuinmiu nopory Be+Be, Tomy kaap
F4 Takox mimos nani, aie yxe 3 o3Hakoro DE=1. [lani kagpa F5 no6asnewni
JI0 TIONepenHixX KafpiB, mepesuimmwin mopir Be+Be, Tomy meit kagp Oys
BUJIAJICHUH 13 MEPExKi.

1.4 OcnoBui npuaounu po6otu Frame Relay
1.4.1 VC, inentudikania VC

Koxnue 3’empannas PVC 1 SVC imeHTH(IKYETBCS 3a ITOMOMOTOIO
ineHtudikaropa kanainy nepenaui nanux (Data-Link Control Identifier,
DLCI). DLCI cxoxwuii Ha TenedhonHuit Homep. Pi3HUI mojsirae B TOMY,
mo ctepa ioro nii 0OMEXYETbCS TUIBKM JIOKAJIbHOIO TUISHKOI MEPEXi.
3aBIsKU 1IBOMY Pi3HI MapIIPyTH3aTOPH B MEPEXi MOXKYTh TOBTOPHO
BukopuctoByBaTH Toi camuii DLCI, mo no3Bossie Mepexi miaTpuMyBaTH
BEJIMKY KUIBKICTh BIPTyaJIbHUX KaHANIB.

Tabnumi nepexpecHux 3’e€HaHb (cross-connect tables) mommproBani
MK BciMa Komyraropamu Frame Relay B Mepexi, BCTAaHOBIIOIOTBCS MiXK
Bximaumu 1 Buxiznumu DLCIL. Ha pucynky 300paxeno tpu ysBHux PVC,
onmun Mix llltab-xBaptuporo i PerioHambHUM UeHTpoM 1, Apyruii Mix
[lTa6-kBapTHpoIO i PerioHansHUM 1eHTpoM 2 i TpeTiit Mix PerionansHuM
nentpoMm 1 1 PerionansHum nentpom 2. s nocunanHsa Ha cBiii PVC 3
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IlIta6-kBapTupoto, Perionansanii nentp 1 BukopucroBye DLCI 15, B Toit
xe vac Llrtab-xBaptupa BHKOpucTOBYe aist wiei »x mimi DLCI 25. [lnsa
nocwianHa Ha cBiii PVC 3 lllraG-xBaptuporo, PerioHampHmii 1eHTp 2
BukopuctoBye DLCI 12, B Toii ke wac LllTa0-kBapTpa BUKOPUCTOBYE IS
miei x mim DLCI 25. AHanmorigyHo 1e MPOXOAUTH 1 JIJIST TPETHOTO YSIBHOTO
PVC.

1.4.2 Ctpykrypa FR-kaapy

Crpyktrypa xaapy Frame Relay mnokasana Ha pucynky 1.2.
“IIpanopens” — BKa3ye Ha IMOYATOK 1 KiHEIb KaJpy 1 HTOYHHAETHCS 3 TAKOO
nociaigoBHicTio  01111110. Jlma 3amoOiraHHs BHUIMAAKOBOI  IMiTallii
nocmigoBHocti “Ilpanopens” B cepeAnHi Kaapy NpW Tepenadi MpoBipsie
BMICT MDK JBOMa TPAMOPISIMH 1 TICIS KOXKHOI ITOCIITOBHOCTI, sKa
CKJIQJIAETHCS 13 IT’SITH CIIAYIOYUX Tiapsa OiTiB “1” BcTaBiseThes OiT “07.

[onar]  Agpec | Damumbie (qo 4056 6aint) | CRC [ dnar |

DLCI C/R | EAO
DLCI |FECN|BECN| DE | EA1

DLCI |C/R |EA |DLCI |FECN |BECN |DE EA
(6 Bit) |(1Bit) (L Bit) |(4Bit) |(1Bit) |@Bit) | Bit) |(LBit)

Pucynok 1.2 — Ctpykrypa kanpy Frame Relay

L npouenypa HazuBaeThes Bit Stuffing. Bona € 060B’s13x0BO0O IpH
¢dopmyBanHi mroboro kaapy Frame Relay, mpu orpumanni mi Oitn “0”
BIAKHOAIOTHCS.

“IlaHi” — moJIe 3MIHHOI MOBXWHH, BMINTye B cOOl 1HKAICYyJhOBaHI
JlaHi IPOTOKOJIiB BEPXHIX PiBHIB.

“CRC” — mnepeBipo4yHa IOCIIIOBHICTh Kaapy, BHKOPHUCTOBYETHCS
JUTSE 3a0€3MeUYeHHS IUTICHOCTI TIepe/IalounX TaHuX.
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“3arojioBOK” — BKa3zy€ JIOBXHMHY aJ[p€CHOr0 TIOJis. 3arojoBOK
MPOTOKOJY peTpaHCIIALii ppeliMiB MarOTh JOBXKUHY 2 OaliTa. Bochmuii OiT
KOXKHOTO 0aiiTy aJipecHOTO IoJIsi BUKOPUCTOBYETHCS ISl BKa3aHHS aJIPECH.
CrpykTypa 3aronoBka FR-kaapy.

“DLCI” (Data Link Connection Identifier) — imerrudikatop
KaHaJIbHOTO 3’€THaHHS cKkiaanaerbes i3 10 OiTiB, M0 103BOJIsIE BUKOPUCTATH
o 1024 BipTyanbHUX 3’€THAHHB.

“CR” (Command / Response) — mepeHoce NpU3HAK KOMaHAU
Command, abo Bignosini Response.

“EA” (Extended Address — po3mmpenuid azapec). Skmo Oit
PO3LIMPEHHS aJpeca BCTAHOBJICHUH B HYJIb, TO MPU3HAK Ha3uBaeThest EAQ 1
O3HaYa€e, MO0 B HACTYMHOMY OalTi 3HAXOAWTHCS TPOJOBKEHHS OIS

0
ajzipeca, a KO OIT PO3IIMPEHHS aJpeca BCTAHOBICHWH B OJUHHMIIO, TO
moJte HazmBaeThesa EA1 1 03Hadae 3aKiHUCHHS TOJIS aapeca.

“FECN” (Forward Explicit Congestion Notification) — npsime siBHE
TIOB1IOMJIEHHSI TIPO TIePEHABAHTAKEHHSI.

“BECN” (Backward Explicit Congestion Notification) —3BOpOTHE
SIBHE TIOB1IOMIIEHHS TIPO TepeHaBaHTaKEHHSI.

“DE” (Discard Eligibility) — o3Haka TOTOBHOCTI 1O BHUIAJICHHS.
Sxmo DE=1, Tto ui kampu MOXyTh OyTH BUIAJICHI JIHIIE B TOMY BHAIKY
KOJIM KOMYTaTOPH Mepexi epeHaBaHTaXKEHi.

1.4.3 B3aemonist DLCI 3 IP-aapecoro (Invers - ARP)

Inverse Address Resolution Protocol (mmporokon pimieHHs aapec) -
MEPEXKHUI MPOTOKOJ KAHAIBHOT'O PiBHS NMPU3HAYCHUH /IS TIEPETBOPEHHS
IP-angpec (agpec mepexnoro piBaa) B MAC-aapecu (agpecu KaHaJIbHOTO
piBHs1) y Mepexxax TCP/IP. Lleli npoTOKOJ B OCHOBHOMY BUKOPHCTOBYETHCS
B Frame Relay i ATM. ARP mnpotokon - nyxe poO3MOBCIOKEHHH 1
HaJ[3BUYaliHO BAYKJIMBHUI MPOTOKOJL

Koxnwuii By3011 Mepexi Mae ABi aapecu: Qi3udHy aapecy i JOTiYHY
anpecy. Y wMepexi Frame Relay ans imentudikamii BignmpaBHHKa i
oTpuMyBaya iHpopMaIlii BUKOPUCTOBYEThCS 00MIBI anpecu. [Hopmaris
BiIIpaBiieHa BiJl OJHOTO KOMIT'IOTEpa iHIIOMY O MEpeXi MICTHTh y co0i
¢isnuHy anpecy BignmpaBHWKa, [P-agpecy BigmpaBHuKa, (Di3MUHYy aapecy
onepxxyBaua i IP-anpecy onepxxyBaua. ARP-TIpoTokon 3abe3neuye 3B'130K
MDX [IMMU ABoMa aapecamu. IcHye wotupu tumm ARP-IToBinomnens: ARP-
3amuT (ARP request) ARP-Binmosine (ARP reply) RARP-3anur (RARP-
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request) RARP-Binmosigs (RARP-reply). JIokaapHHI XOCT 3a JOIIOMOTOIO
ARP-3anury 3amurye izudHy agpecy XxocTta-oTpUMyBaya.

BinmoBine (¢dhismunHa azmpeca XocCTa-OTpUMyBada) NPUXOIUTH Y
Burisini ARP-BiamoBimi. XocT- oTpuMyBada, pa3oM 3 BiANOBIiAIO, IILIE
tako’)k RARP-3anmr, aapecoBanuii BIANPaBHUKOBI, JII TOTO, 00
nepeBiputu Horo IP-agpec.

[Ticns mepeBipku [P-agpeca BigmpaBHUWKAa MOYHHAETHCS Nepemada
nakeriB gaHux. llepen THM, SIK CTBOPUTH MiOKIIOYEHHS IO SKOTO-HEOYAb
npuctporo B Mepexi [P-Ilporoxon mnepeipsie cBiii ARP-Kem, muio6
3'ACyBaTH, Y1 HE 3apEECTPOBaHa B HHOMY BK€ NMOTpiOHA AJIS MiAKIIIOYEHHS
iHpOopMalis po XocT- oTpuMyBayva. Skmo takoro 3amucy B ARP-Kemri ne
Ma€, TO BUKOHY€THCS INUPOKOMOBHUA ARP-3anut.

1.5 TyHesoBaHHSA

TyHenroBaHHS - CHOCIO IHKAICYJSAIii MakeTiB AESIKOTO IPOTOKOITY
JIBOX TOEIHYBaHMX MepeX abo BY3JiB B MAKETH MPOTOKOIY TPaH3UTHOL
Mepexi. 3acTOCOBYEThCS - KOJIM TpPAaH3UTHA Mepeka HE MATPUMYE
MPOTOKOJ MeEpex, sKi 00'¢qHYIOThCS ab0 Xoue I130JII0BaTH TPAH3UTHY
MEPEeXy BiJl MOEIHYBAaHUX MEPEXK.

VY inkancynsanii 0epyTh ydacThb TPH THIHM HPOTOKOJIB: MPOTOKOJI-
Macakup; HECYYHH MPOTOKOJ; MPOTOKOMN iHKamcymsmii. [lpu cranmapTHiit
POOOTI CKJIAZIOBOIO MEPEXKi - TPOTOKOJIOM- «IAaCAKUPOM» € MpoTokoi IP, a
HECYYUM MPOTOKOJIOM - IPOTOKOJ KAHATLHOTO PIBHA MEPEX, 10 BXOJSTH B
cknaneHy mepexy (Frame Relay, Ethernet).

[IpoTokon iHKancynsmii - nporokon IP, 3 dyHKIiEO 1HKANCYISIIIi
IUISL KOKHOT TEXHOJIOTIi KaHanbHOTo piBHA. Ilpu TyHemoBaHHI IPOTOKOJ-
Macakup - MPOTOKOJ MOEAHYBAHUX MEPEX (IIPOTOKOJ KAHAIBHOTO PiBHA,
SAKUH HE MATPUMYETHCS TPAH3UTHOIO MEPEKEI0 a00 MPOTOKOJI MEPEKEBOTO
piBas (IPv6), BiAMIHHMI BiJi MPOTOKOJY MEPEKEBOTO PIBHS TPAH3UTHOI
MEpexKi).

IMpuknax mepexi - tpadik Frame Relay - mo Ttynemo dyepes
TpausuTHy IP-Mepexy (puc.1l.3), kaHaNbHUI PIBEHb AKOT I[F0 TEXHOJOTIIO
He niaTpumMye (nodymosanuii Ha Ethernet).
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Pucynok 1.3 — TynenroBanus tpadiky Frame Relay uepes IP-mepexy

[Iporokon-macaxup - mpotokon FR, Hecydnii mMpoTOKOI - IPOTOKOMT
IP. Kagpu FR mnowmimaroTbcst B mojie JaHux makeriB [P 3a momomororo
MIPOTOKOJY 1HKAIICYIISAII.

Iakancymnsuis FR-kagpos B IP-niakeTn He € CTaHAapTHOIO Omepallieio
s [P-mapmpyTtuzaropiB - momaTkoBa (YHKIS OMUCYETHCS OKPEMHUM
CTaHAAapPTOM 1 OBMHHA MIATPUMYBATUCS TPAaHUYHUMH MapIIpyTU3aTOPaMu
TPaH3UTHOI MEPEXKI.

[HKanCynAIil0 BUKOHYE NPUKOPIOHHE MPUCTPI (MapmpyTH3aTop
a0 1UTI03) - HA KOP/IOHI MK BHXIJHOIO 1 TPaH3UTHOI Mepexkamu. Butsr
MaKeTiB-NacaXUpiB 3 HECYYHMX I[AKeTIB BHUKOHYE IpYry MpPUKOPAOHHE
MPUCTPIH - 3HAXOAWTHCS HA KOPHOHI MK TpPAH3UTHOIO MEPEKEo 1
MEpexero Npu3HadeHHs. lIpurpanuyHi MapipyTuzaTopu BKazyloTh B IP-
nakerax, fKi TnepenaroTh Tpadik, cBoi IP-ampecu B gkocti ampec
NpU3HAYCHHS 1 JKepea.
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2 JABOPATOPHA POBOTA Ne 1
KounirypyBaunsi 6e31poToBoi Mepe:xi 3 komyratopom, Wi-Fi
POYTEpPOM Ta CepBepPOM

Merta po6oTn — MOJIETIIOBaHHS Ta KOH(DIrypyBaHHS 0€3IpOTOBOL
Mepexi 3 mpuctposimu 2 Ta 3 piBHiB mogeni OSI.

2.1 YcranoBka Packet Tracer

Ilepen moyaTkoM MozENIOBaHHS MOTPIOHO BCTAHOBHUTH CEPEIOBUILE
MOJIETIOBaHHS Ha BAIIoMy poOOYOMY MicIli, 7S IbOTO:

— 3amyCTiTh IHCTATAMIHHME (aiin. J[ns poro 3aiiaite Ha auck C:\ B
ManKy iHCTansMmii mporpaM, B manky «MoaenupoBaHue ceTei» i KIMKHITh
neiui Ha PacketTracer601 Build11l_setup_no_tutorials.exe;

— mnpu nosBi BikHa «Setup — Cisco Packet Tracer 6.0.1» HaTucHITH
KHOIIKY «Next»;

— MOTOABTECS NPUNHSITH JIICH3IHHY yrouny;

— BBeAiTh mUIAX ycraHoBku Ha auck 3 OC Windows 7: G:\
Program Files\Cisco Packet Tracer 6.0.1, natucHiTs «Next»;

— mHa erami «Select Start Menu Folder» HaTuCcHITE «Nexty;

— TIOroJbTEcs Ha CTBOPEHHS SIPJIMKA MPOTpaMy Ha poOOUOMY CTOJI;

— Ha etamni «Ready to Install» HaTucHiTh «Install».

2.2 IloGynoBa moaesi Mepeski

3anycriTh sApaMK Ha pobodomy cromi Packet Tracer ta 30epiTh
MEpEeXy 32 CXEMOIO, MPEJCTABICHOK Ha PHUCYHKY 2.1, BUKOPUCTOBYIOUH
OCHOBHI TIapaMeTpu KOMYTaIliifHOro oOJaaHaHHs Ta iHTepdeiiciB (Tadu.
2.1, 2.2). I bOTO BUKOHANTE HACTYIIHI Jii.

3 maneni npuianiB B podouy o0nacTh nepenecits 1 komyratop 2950-
24 (17151 bOTO HA TTAHEeJi MPUIIAIiB HEOOXiTHO BHOpATH MEPIIHii eIeMEHT —
Switches) (puc. 2.2).
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J
Q "X =

-]

Fali2

P
[ -
= 295_ -24
ol Swigcho

Fa0/6
St/ -~

Fa0/24

Linksys-WRT300N
Wireless Router0

Server-PT
Server(

Pucynok 2.1 — Mopens Mepexi

Tabnuug 2.1 — [Napamerpu inTepdeiicis

)
'lﬂ""l."“‘*‘|I\II\IHII\IIHIHHIIHIHHIHIIHH

Lapfop-P’T

)
PC4 D
—:’ ;
PC2 PC-PT
= PCE
] §
"
" o
Ll \_b
PC-PT =
PCS >
— §
e S it
BC1 Fa0/3 ‘am Fa0/5 § 1\\\\\\\\ Laptop.PT
/ Laptop0
Ll
C-PT
0

Laptepl

Device IP address Default Gateway DNS
(Hostname)
PCO 10.0.0.2/29 10.0.0.6 2.2.2.2
PC1 10.0.0.1/29 10.0.0.6 2.2.2.2
PC2 192.168.1.10/24 192.168.1.100 2.2.2.2
PC3 192.168.1.11/24 192.168.1.100 2.2.2.2
PC4 192.168.1.12/24 192.168.1.100 2.2.2.2
PC5 192.168.1.13/24 192.168.1.100 2.2.2.2
PC6 DHCP - -
Server0 2.2.2.2/130 22.2.1 -
LaptopO DHCP - -
Laptopl DHCP - -
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Tabmumst 2.2 — Tabmuis BipTyalTbHUX JOKAJBHUX MEPEX

Ports Assignment Network
Fa0/1-0/2 VLAN10 10.0.0.0/29
Fa0/3-0/7 VLAN20 192.168.1.0/24

Fa0/24 Trunk 192.168.1.100

Ll

Time: EI4 0611 | Power Cycle Devices Fast Forward Time

7 |
'?-"E'Wf N AR N

Switches ‘ 2950-24 | 29507 ) | 2960 | |Generic! |Generic 14p5 |Generic

Jgs |

Pucynoxk 2.2 — [anens o0nagHaHHS

Conper Cross-Over

Honaiite 6 xomm'toTepiB 1 3'eqHaiite ix 3 xomyratopom 2950-24
(xkomm'roTepu 3HaxosAThCs B po3aini End Devices).

Mpumitka. [{ns Bubopy mepexpecHoi abo mpsMoi KpydeHoi mapu
HEOOXiIHO HATHCHYTH Ha eJeMeHTH 3 a00 4 (puc.2.3) BiAmoBimHO.

Time: 00:29;35 | Powrr Cyole Dewceg_Fast l}orward&me

N> N
5 < |\ F/
dmild2a8 A1 A1 721

Connections |

6%“;

ol 4 s |

Serial DCE

Pucynok 2.3 — Bubip tumy kabeinto
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Jns Toro, mo6 3'eqHatw 2 iHTepdelicH pi3HUX MPUCTPOIB BUKOHANTE
HACTYITHE:

- BHOEpITh BIAMOBIMHUN KaOedb, IMCIA YOro IMOKKIUK MHUIII
3MIHUTHCH,

- JaJli KIUKHYTH JiBOIO KHOMKOIO IT0 TIEPIIOMY MIPUCTPOIO, KU BU
XOUeTe IMiKIFYNTH;

- Yy CIJIMBAlO4OMY BIKHI KJIHMKHITHP 1O TIOPTY, 1O SKOTO Oyne
MAKJIFOYEHO Ka0eb,

- Temep MOTPIOHO 3a/JaTH KIHIEBY TOYKY MIAKITIOYEHHS KaOelmo:

BHOMPAEMO HACTYIHHUH NPUCTPIH 1 aHAIOTIYHO MigKII0YaeEMO moptT (pwHc.
2.4).

’__'_-___- Bl Console

Z2950-24 FastEtherneti) 1
SwitchO ] !
[ FastEthernetojiz
[ ] FastEthernetofs
[ FastEthernetoyi<

[ 1 FastEthernstofs
FactFthermeniia

Pucynoxk 2.4 — IligxiroueHHs Kabemo

Hopnaiire Wi-Fi router Lynksys-WRT300N (3HaxoasTbcsi B po3/iii
Wireless Devices) 1 migkmrodite 1m0 KomyTtatopa (iHTepdeiic Internet
Connection). Jlomaiite PC6, Laptop0 Ta Laptopl. Ili xomm’torepu
HEoOXimHO 3’eAHATH TIO Oe3IpOTOBOMY 3 €QHAHHIO (HATAINTYyBaHHS
onucano pam). Takox momaiiTe MapmpyTH3aTtop 1 3’€qHaliTe HOro c
komyTtatopoMm (iHtepdeiic Fa0/24). Jlo mapupytuzaropa 2811 miakmodiTh
Server( (intepdeiic Fa0/1).

2.3 KondirypyBannsi 001aHAHHA Mepexi

[TpoBectn HacTynHe KOHDIrypyBaHHS 00JNa HAHHS MEPEXi.

Bigkputu nHanamryBanas Switch0(2950-24) ta mepeiTi y BKIAJIKY
“VLAN DATABASE”. CtBoputn B 6a3i VLAN 3anucu nmpo VLAN 3 ID
10 (VLAN NUMBER) Ta im’sm VLAN10 (VLAN NAME), 20 — 3 im’sim
VLANZ20. Ins PC2-PCS5 BianmoBinHi noptu KoMyTaropa CKOHQIrypyBatu B
pexum access VLAN20 ID 20, mis PCO-PC1 - VLANI10 ID 10. (puc. 2.5)
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[Topt, no0 sxoro mimkmoueHo Wi-Fi router mepeBecTH B peXuM
access VLANZ20 ID 20.

[Topt, mo sxoro migkimoueHo poytrep Router 2811 1 (Fa0/24)
CKOH(IrypyBatu B pexxuM trunk Ta go3BonuTa nepeaady aume D 10, 20

(32 momomororo  rpadivyHOrOo  iHTepdeiicy KOHPIrypyBaHHA
KOMYTaTopa IOCTaBUTHU TAJI0YKK HanpoTH BianoBigHux VLAN ID).

B Switch0 = B =

| FPhysical | Config | CLI |

GLOBAL -
( Settings FastEthernet0/3
[Algerithm Settings
[ switeH Port Status on
INTERFACE | Bandwidth Auto
[ FastEtherneto/1 10 Mbps @ 100 Mbps

[ FastEtherneto/2
FastEthernetd/3 | Duplex Auto
FastEthernet0/4 .
[:FastEthernetUr’S @ Full Duplex Half Duplex

FastEthernetd/6
FastEthernet0/7 | Access E]| WVLAN |20 E]l

FastEthernetd/s

FastEthernet0/s Tx Ring Limit [C] tidefaut
FastEthernet0/10  _ [ 10:vLAN1O

—_——
20:VLAMZ0

iéii.“'_al%”t 105 Commands

Witch|config) Finterface FESCECRErnetl;
Switch({config-if)§

Switch({config-if)§

Switchl{config-if) switchport access wlan Z0
Switch{config-if) g =

m|»

1

Pucynok 2.5 — Kondirypysanas VLAN

Bigkputn wnanamryBanus Wi-Fi router Lynksys-WRT300N ta

nepeitu y Binaaky “GUI”. 3nilicHUTH HACTYIHI HaJaIUTyBaHHS:

Internet setup:

Static IP;

Internet IP - 192.168.1.140;

Subnet mask - 255.255.255.0;

Default gateway - 192.168.1.100;

DNS1-222.2.

Network setup (JroxamsHi MepeskeBi iHTepdeticn):
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Router 1p-172.16.0.1/24;

DHCP Server — Enabled;

Start 1p-172.16.0.2;

Max number users-5;

Static DNS-2.2.2.2

(ITicns  BBenenHss mapamerpis OBOBSA3KOBO HatucHyTH
SAVE SETTINGS).

V Bruaaii Wireless 3aminutu SSID Ha cisco_network. (puc. 2.6)

B Wireless RouterQ =T

| Physical I Config | GUI |

LINKSYS®

A Division of Giszo Systems, Inc.

Firmware Version: v0.93.3

Wireless-N Broadband Router WRTZ00
Access Applications

Administration Status

Wireless Setup | Wireless Security
Basic Wireless Setfings.

Restrictions B Gaming

Basic Wireless
Settings

Network Mode:

Network Mame (SSID): cisco_network

Radio Band: [Autc v]
Wide Channel:

Standard Channel: 1- 2.412GHz -

SSID Broadcast: @ Enabled ' Disabled

Save Settings Cancel Changes

Pucynok 2.6 — Hanamrysanus SSID

Hanmi weoOximno wHamamtyBatm PC6, LaptopO Ta Laptopl mns
3’eqHaHHS 10 0e31poToBil Mepexi. BimkpmBaemo HamamryBaHHs PC6,
BUMHUKAEMO MPUCTPid, TOCTaeMO MoIyib 3 moptoMm Ethernet ta Ha ioro
Mmicue 3 JiBOi maHeni meperackyeMo (MOHTyeMo) Mmoxayiab Lynksys-
WMP300N 10 HaImoro mpucTporo.
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[Ticns mporo Tpeba He 3a0yTH BBIMKHYTH MPHUCTPiH Ta NepedTH y
Bknanky Desktop i Bimkputu PC Wireless. Ilepeiitu y Bkiagky Connect,
HATHCHYTH KHOMIKY Refresh ta mimkmouutncs no mepexi “cicso _network”.

Takoxx HeoOXigHO momatu Oe3mporoBe obmamHaHHs g0 LaptopO ta
Laptopl. BimkpuBaemo HajamTyBaHHsA Laptop, BUMHKAaEMO MPHUCTPIH i
Buiimaemo Ethernet oOnagnenHs. 3 niBOi maHeni mepeTacKkyeMoO MOIYJb
Linksys-WPC300N no Laptop i Bmmkaemo #oro. (puc. 2.7). Hami
HeoOxinHo nepelitu y Bkiaaky Desktop i Binkputu PC Wireless. [lepetitu
y Bkiaaky Connect, HaTUCHYTH KHoOmKy Refresh Ta miakmouutHcs 10
Mepexi “cicso_network™ (puc. 2.8).

¥ Laptop0 — | = =] X

Physical | Config | Diesktop | SoftwarefServicas|

[ MODULES P Physical Device View
[ Linksys-WPC300N [ Zoom In ][ Criginal Size ][ Zoom Out
[ PT-LAPTOP-NM-14M
[ PT-LAPTOP-NM-1CE
[ PT-LAPTOP-NM-1CFE
[ PT-LAPTOP-NM-1CGE
[ PT-LAPTOP-NM-1FFE
[ PT-LAPTOP-NM-1FGE
[ PT-LAPTOP-NM-1W
[ PT-LAPTOP-NM-1W-&
PT-HEADPHONE
PT-MICROPHONE
PT-CAMERA
PT-USB-HARD-DRIVE —_———

m |
Customize Customize
Icon in Icon in
— Fhysical View Logical View
The Linksys-WPC300N module provides one 2.4GHz wireless interface -
=uitable for connection to wireless networks. The module supports f

nrotacnls that nse Fthernet for | AN access

m

[
[
[
[

Pucynox 2.7 — JlonaBanHs 6€31pOTOBOTO 00T THEHHS
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= | =
Bopers » o33
Fhysical I Config Desktop | Software/Services

LINKSYS®

A Division of Cisco Systems, Inc.

Link Information Connect

Below is a list of available wireless networks. To search for more wireless networks, click
the Refresh button. To view more information about a network, select the wireless network
name. To connect to that network, click the Connect button below.

dsco_network 199% Wireless Mode Infrastructure
Network Type Mixed B/G/N
Radio Band  Auto
Security Disable
MAC Address 0009.7CCE.2306

(Cremesn ) comeot

Network Monitor v1.0 meaer 0. WPCIOON

Notebook Adapter Wire

Pucynoxk 2.8 — ITimnkrouerns g0 Mepexi wi-fi

Jami mnepexoauMo A0 HamamTyBaHHS MapmpyTtuzaropy (2811).
Hanuit npuctpiit HeoOxinHo KoH]irypyBatu uepe3 CLI inrepdeiic. (puc.
2.9).

s nporo HEoOXiHO MOYEProBO BBOAMUTH KOMAaHOM Yy TEPMIHAIN
(micnst koxxHOT KoManu Hatuckatn ENTER):
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o
&3

? Router) ==

Physical Caonfig | CLI |

I0S Command Line Interface

Houter (config-subifi) #ip address

Router (config-subif)$ip address 10.0.0.& 255.255_255._248
Router (config-subif) #shutw

Bouter (config-subif) #shutd

Bouter (config-subkif) §shutdown

SLINE-S5-CHAENGED: Interface FastEthernet(/0.10, changed state to administratively
down

Router ({config-subif) $no s

Router (config-subkif) #no sh

Bouter (config-subif) #no shutdown

SLINE-5-CHANGED: Interface FastEthernet0/0.10, changed state to down
Bouter (config-subif) fexit

Bouter (config) #inter

Router (config) #interface £
Router {config) finterface fastEthernet 0/0.20

RBouter (config-subif) #ip address 192.168.1.100 255.255.255.0

% Configuring IP routing on & LAN subinterface is only allowed if that
subinterface is already configured as part of an IEEE 802.10, IEEE B802.1Q,
or ISL vL&N.

m

BEouter (config-subif) fenc
Router (config-subif) fencapsulation dotl{ 20
Router (config-subif) =

| Copy | | Paste

Pucynoxk 2.9 — CLI inTepdetic mapiupytusaropa

Router>enable

Router#configure terminal

(Enter configuration commands, one per line. End with
CNTL/Z.)

Router(config)#interface fastEthernet 0/0.10

Router(config-subif)#encapsulation dot1Q 10

Router(config-subif)#ip address 10.0.0.6 255.255.255.248

Router(config-subif)#shutdown

Router(config-subif)#no shutdown

Router(config-subif)#exit

Router(config)#interface fastEthernet 0/0.20

Router(config-subif)#encapsulation dot1Q 20

Router(config-subif)#ip address 192.168.1.100 255.255.255.0
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Router(config-subif)#shutdown

Router(config-subif)#no shutdown

Router(config-subif)#exit

Router(config)#interface fastEthernet 0/1

Router(config-subif)#ip address 2.2.2.1 255.255.255.252

Router(config-subif)#shutdown

Router(config-subif)#no shutdown

Router(config-subif)#exit

Router(config)#ip route 2.2.2.0 255.255.255.252 fastEthernet 0/1

Router(config)#ip route 192.168.1.0 255.255.255.0
FastEthernet0/0.10

Router(config)#ip route 10.0.0.0 255.255.255.248
FastEthernet0/0.20

Router(config)#exit

*TIpumitka moao CLI intepdeiicy.

Kmagimta TAB wmoxe Oyt BHKOpHCTaHa IJisi aBTOMATUYHOTO
A0ONHUCYBAaHHA KOMaH/!:

Router(config)#in  -- Ha bomy psinky Oyio HatrcHyTO TAB.

Router(config)#interface — pesynbrar.

[TepeBipuTH 3B A3HICTH BCiX Mepek Midk c00010. 3poOHTH BiAIIOBITHI
BUCHOBKHM (He ckoH(irypoBani [IK Ta cepBep KOH(DIrypyrOTbCs 3TiTHO
tabmumi 2.1). IlpocmigkyBary, siIKi TMPOTOKOJH IPANIOIOTh NPH OOMiHI
iH(pOPMALIIE€I0 Ta U0 3MIHIOETHCS Y CTPYKTYPI JaHHX i 9ac MPOXOKEHHI
TaKeTiB uepe3 pi3Hi MPHUCTPOi (3a JomOMOTOoI0 pexuMy Simulation).

2.4 3micr 3BiTY

— Xxig pobotu;
— IHAWBiAyaJibHA cXeMa 3 3a3HaYeHHsM KOHQIrypalii inTepdeiicis;
— BIJMOBI/II HA KOHTPOJIbHI MMUTAHHSL.

2.5 KonTpoJibHi nuTaHHsA

1. Ax momatu Wi-Fi poyTep Ta miAKIIOYATH HOTO 10 KOMyTaTopa?

2. Komanau Ta kpoku HanmamryBanas Wi-Fi poyrepa.

3. Bkaxire 3arajgbHi eTamd Ta KOMaHOW NpU HaJalITyBaHHI
MapLIpyTH3aTOpa BaIOi MEPEXKI.
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3 JABOPATOPHA POBOTA Ne 2

Frame relay - kon¢irypyBanus. KoudirypyBauus ip-rynesro (as
vpn). ®yukuionyBanus dns

Mera poGotu - MOJICIIOBaHHS Ta KOH(IrypyBaHHsi Frame relay
MepexXi 3 BUKOPUCTAHHSM ip-TyHenmto (st oprauizamii VPN 3’eananws)
Ta TIOETHAHHA i 3 Mepexero, oOymoBaHor0 B poboTi Ne 1.

3.1 KongirypyBannsa Frame relay

Ilpu BUKOHaHHI 3aBJaHHS BUKOPUCTOBYEMO CXEMY MEPEXKi, SKY
noOyT0BaHO B TIOTIEpe/HIi poOOTi.

Jns wxoHdirypyBanus Frame Relay Ham HeoOXimHI HacTyIHI
CIIEMCHTH:

— cloud-pt;
— router 2811.

Cnouatky 3axoumo Ha RouterQ y Bkiaaky config-global - settings i
tTHCcHeMO KHOTTKY NVRAM — Save (puc. 3.1).

? Router0 == =

Physical | Config | cu1 |

GLOBAL =
[ Settings Global Settings
Algorithm Settings Display Name Routerd
[ routing
[E Hostname Router
RIP
[ SWITCHING NVRAM [ Erase | |
[ vLAN Database
[:I"TERFACE Startup Coenfig [ Load... ] [ Export... ]
FastEtherneto/1 Running Cunfig[ Merge... ] [ Export... ]
[ serialy/zio

Save ]

Equivalent I0S Commands
e

Douterfconfigure terminal i
Enter configurstion commsnds, one per line. Znd with CNTL/Z.

Router (config) #

SLINE-5-CHANGED: Interface Serial0s3/0, changed state to up

Pucynok 3.1 — 30epekeHHs HATAMTyBaHb MapIIpyTH3aTOPa.
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Hami HeoOximHo momatm mo mapmpyTmsaropa (Router(0) momymi
WIC-1T (ado WIC-2T) ta NM-4E.

Hpumitka. IIpu nomaBanHi MOmyniB He 3a0yBa€EMO BHMHKATH Ta
BMHUKAaTH MapIIpyTH3aTOPH.

Jlonatu mie OJMH MapIIpyTH3aTop i BCTAHOBUTH HAa HBOTO MOJIYJb
WIC-1T.

HMomatn no wmamoi mepexi Cloud-PT Ta 3’e¢anati enmeMeHTH, SIK
noka3aHo Ha pucyHky 3.2. Kabens tpeba BuOparu Serial DCE, Ttak sk B
inmomy Bumnanky (Serial DTE) mgani npu xoudirypysanui frame relay ta
BBenenni komanau ‘clock rate 4000000’ ortpumaere momuiaky ‘This
command applies only to DCE interfaces’.

N
Eﬂ-ll -_F“"::‘-_‘. — T/ . .
D s o e — B R
2d11

RojBsen/3/0

| ==
Sen,0,0 ——j Bs5ed
FaI:I,."I:I-H'l Cloud-FPT
FRogerl CloudO

Pucynok 3.2 — 3’eqnanns Cloud-PT

Kondgirypauis Router0.

HamamryBanHus nocmiioBHOTO iHTepdeiicy:

IP agpeca 10.10.10.1/29

KoudirypyBanus frame relay.

Router(config)#interface serial 0/3/0 //a6o 0/0/0, 0/1/0, ... — 3amexHO
BiJ TOroO, B sIKMH 3 4 moptiB BMOHTOBaHO mary WIC-1T (saxmo B mpaBy
KOMIPKY HH)KHBOTO psiy To Oyze Bimoopaskeno nopt 0/0/0).
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Router(config-if)#encapsulation frame-relay //meron inkamcymsii
Ha 2-My piBHi OSL

Router(config-if)#frame-relay interface-dici 101 // 3agaemo HOMEp
DLCI inTepdeiicy.

Router(config-if)#frame-relay Imi-type cisco // 3amaemo tumr LMI.

Router(config-if)#clock rate 4000000/ 3agaeMo0 MBUAKICTH

HanamryBanHasi MapupyTu3auii.
Router(config)#router eigrp 100
Router(config-router)# network 10.10.10.0
Router(config-router)# network 192.168.1.0
Router(config-router)# network 10.0.0.0
Router(config-router)# network 2.2.2.0
Router(config-router)# end

Koudirypauis Routerl.

Amnagoriuno Router(.

interface serial 0/0/0

IP anmpeca nociigoBHoro inTepdeticy - anpeca 10.10.10.2/29, Homep
DLCI-102

HanamryBannasa MapumpyTu3amii.
Router(config)#router eigrp 100
Router(config-router)# network 10.10.10.0
Router(config-router)# network 193.168.2.0
Router(config-router)# end

Kongirypysanns Cloud-PT.

B saxmamui  Config BikHa koHgirypyBanHs Cloud-PT B
HaJlAIITYBaHHAX iHTepdeiicy Serial) BBIMKHyTH TOpPT, BHOpaTtu craryc
LMI — CISCO, nomatm DLCI 101 name cisco; B HajamTyBaHHSIX
inrepdeticy Seriall BBiMKHYTH TOpT, BHOpatm craryc LMI — CISCO,
nomatu DLCI 102 name cisco.

B nanamryBanHsx Frame Relay nonatu 3anmc B TaOIUI0 KOMYTAIii
PO KOMYTAIIi0 BipTyaabHUX KaHaiB (puc. 3.3).
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Physical | Config |

GLOBAL <
Settings

Frame Relay

TV Settings

[SeriaIU

v] [-:iscu v] ==

CONNECTIONS
Frame Relay
D5SL
INTERFACE
Seriald
Serial2
Serial3
Modem5s
Ethernets

’Serialﬂ

A ] ’cis-:cr A

Port Sublink

Port

Sublink

Sublink
CisCco

From Port
Seriall

To Port
Seriall

Sublink
cisco

Add

Remove

Pucynok 3.3 — HanamryBanus Frame relay

IlepeBipuTn HamamiTyBaHHS mepecunaroun maker c¢ Router0) Ha
Routerl. Takox mepeBipUTH HaJAIITyBaHHs, I[EPECUIAIOYN IAKETH 3
pizHux PC Mix pi3HUMH MepexaMH.

3.2 KougirypyBanus IP-tynenro

CKJIacTH CXeMy Mepexi 3a HaCTYIHOO Toroorieto (puc. 3.4).
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MNipcAHaHHA Bo MepeXi 3 nonepegHLoi naboparopHoi ﬁ Fa0 mll

ﬁﬁiﬂa.---—-—imﬂ'“’iﬁoﬁ"""" ]

2411

/L Roj®se0/3/0

.woﬂarE

el

A,y
s Gl Ol

5ej0
Fa0 /o1 Cloud-PT
Roffert Cloud0
Server-PT
Serverl
Fal
PC-FT
PC-FT
pC7 PC3
Fa[lfll
l
Fal
Server-FT
Server?

Pucynok 3.4 — Tomounorist Mmepexi

Server-PT
Server)

Cron(irypyBatu HajamtyBanHs IP 3rigHo 3 Ttabnunero 3.1. Ha
MmapupyTtuzaropi Router] nanamrysaru interface Fa0/0 (193.168.2.1/24).
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Tabmums 3.1 — Iapamerpu inTepdeiicis

Device IP address Default Gateway DNS
(Hostname)

PC7 168.10.1.2/24 168.10.1.1 -
PC8 168.10.1.3/24 168.10.1.1 -
PC9 193.168.2.2/24 193.168.2.1 -
PC10 193.168.2.3/24 193.168.2.1 -
PC11 193.168.2.4/24 193.168.2.1 -
PC12 193.168.2.5/24 193.168.2.1 -
PC13 193.168.2.6/24 193.168.2.1 -

Serverl 168.10.1.4/24 168.10.1.1 -

Server2 193.168.2.7/24 193.168.2.1 -

BukoHaTH HaCTyNHI HaNAIITYBaHHS HA MapIIPyTU3aTOPaXx.
Kongirypauis Router2.
Router>enable

Router#conf t

Router(config)#interface TunnelQ
Router(config-if)#ip address 10.11.254.253 255.255.255.252
Router(config-if)#tunnel source FastEthernet0/0

Router(config-if)#tunnel destination 209.165.200.2

exit

Router(config)#interface FastEthernet0/0
Router(config-if)#ip address 209.165.200.1 255.255.255.252

exit

Router(config)#interface FastEthernet0/1

Router(config-if)ip address168.10.1.1 255.255.255.0

exit

Router(config)#router eigrp 1

Router(config)#passive-interface FastEthernet0/1
Router(config-if)network 168.10.1.0
Router(config-if)network 10.11.254.252 0.0.0.3
Router(config-if)no auto-summary
Kondgirypauis Router0.
Router>enable
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Router#conf t

Router(config)#interface TunnelQ

Router(config-if)#ip address 10.11.254.254 255.255.255.252
Router(config-if)#tunnel source Ethernetl1/0
Router(config-if)#tunnel destination 209.165.200.1

exit

interface Ethernet1/0

Router(config-if)#ip address 209.165.200.2 255.255.255.252
exit

Router(config)#router eigrp 1
Router(config)#passive-interface FastEthernet0/0
Router(config)#network 10.11.254.252 0.0.0.3
Router(config)#network 10.0.0.0 0.0.0.7
Router(config)#network 192.168.1.0 0.0.0.255
Router(config)#no auto-summary

[TepeBipuT poboty TyHemo nepeciasimm naker 3 PC8 mo PCO (puc.
3.5).

Realtime

Fire LastStatus Source Destination Type Color Time(sec) Perodic Num Edit Delete
@ Successil PC PO 1Chp I 0.000 N 0 (edt) (delete)

Pucynoxk 3.5 — [epeBipka poOOTH TyHEIIO
3.3 ®yukuionyBanns DNS

B sakocti DNS cepBepiB 6ynemo BukopuctoByBatu Server(, Serverl,
Server2. Bubupaemo Server0) Ta mepexoaumo y Bkiamky config-dns
(Services — DNS (Cisco PT Student)).

HamamroByemo mapamerpu 3rifTHO pUCYHKY 3.6.



31

? Server( == =
Physical Config Desktop | Software/Services
GLOBAL s
= DNS
Settings
lstigonithmeSettings, DNS Service @ on © Off
SERVICES

HIETR, Resource Records
brice Name Tvpe
TFTP
DM Address

SYSLOG
=== Add ] [ Save ] [ Remove ]
NTP MNo Mame Tvpe Details
EMAIL 1 first.com A Record 2.2.2.2

ETE
FIREWALL
IPvE FIREWALL
INTERFACE
FastEtherneto
DNS Cache

V Braamii HTTP mamamryBaTu cepBep 3rigHO PUCYHKY

Pucynok 3.6 — Hanamrysannst DNS

3.7.

B Server® e
| Physical | Config | Desktop | Software/Services |
GLOBAL - HTTP
Settings
Algorithm Settings PN LTTPS
SERVICES
@ on o Off @ Oon ) Off
File Mame: index.html
<html=
<hi=
FIRST.COM
DMNS IS WORK
</h1l=
</html=
FIREWALL
IPvE FIREWALL
INTERFACE
FastEthernetd
-| Page: 13 L= JL = JL = JL x ]

Pucynok 3.7 — Hanamrysanns HTTP

Amnarnoriuno HanamTyBaTH Serverl Ta Server2, ame 3aMiHUTH Y
HaJIAIITYBAaHHIX aJpPECH Ha BJIACHI Ta 3MIHUTH TekcT y BKiaaai HTTP.
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Buxonatn mepeBipky podotru DNS, Bimkpusmm Opaysep Ha PCO
(mpormcaru 'y HamamrtyBaHHsx DNS anmpecy 168.10.1.4) Ta nHaGpaBmm
second.com. SIkiio BM NpaBHJIBHO HAJANITYBAIH, TO BaM BilOOpa3HThCS
HactynHe (puc. 3.8).

¥ pCo = | & 58

Fhysical I Config Desktop | SDFtwarefService_sl

Web Browser
URL http:/fsecond.com Go Stop
‘second.com DNS IS WORK!! )

Pucynok 3.8 — Po6ora DNS second.com

Buxonatn mepeBipky po6otru DNS, Bimkpusmm Opaysep Ha PC6
HaOpaBmmm first.com. Skmo BM mNpaBWIBHO HAJAlITYyBald, TO BaM
BijioOpasuThes HactymHe (puc. 3.9).

=
[ Physical

Desktop | Software/Services | |

Web Browser

URL  http: /ffirst.com Go Stop
|FIRST.COM DNS IS WORK il

Pucynok 3.9 — Podora DNS first.com

Bukonaru mepeBipky pobotm DNS, Biakpusmm Opaysep Ha PC4
(mpormcatu DNS azapecy 193.168.2.7) mabpapmmu third.com. Skmo Bu
NpaBWIBHO HATAIITYBAIIM, TO BaM BioOpasutkcs HacTynHe (puc. 3.10).

¥ pca =8| ®

FPhysical I Config Desktop | Software/Services |

Web Browser

URL  http://third.com Go Stop
'third.com DNS IS WORK ]

Pucynok 3.10 — Po6ora DNS third.com
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Pucynok 3.11 — 3aranbpHa TONOJNIOTiS Mepexi
3.4 InauBinyaJabHi 3aBIaHHS

BapianTtu camocTiiiHOi poOOTH (3riJHO CIIUCKY aKaJAEeMidHOI TPYIIH)
KOXCEH CTYJCHT BUOHMpae 3 Tabmuiii 3.2.
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Tabmumsa 3.2 — BapianTu 10 caMOCTiHHOT poOoTH

BapianT
Ne

3aBaanHsa

Honatu go Router 1 wifi router. ITigkmrounTa 10 1poro wifi
MmapmpyTuzaropa 2 laptop Ta 1 PC (uepe3 6e31p0oTOBY MEpeKy).
[TepeBipuUTH HATXOKEHHS MAKETIB IO IIUX PHUCTPOIB.

Honatu go Router 2 wifi router. ITigkmrounTh 10 1p0ro wifi
MmapmpyTuzaropa 1 laptop Ta 2 PC (uepe3 6e31p0TOBY MEpeKy).
[TepeBipuTH HATXOKEHHS TTAKETIB JI0 X TPHUCTPOIB.

Jomatu o Switch 1 me onuH cepBep, Ta HATAIMNTYBATH HOTO SK
DNS cepsep 3 anpecoro 168.10.1.253. Hanamrysatu dns 3
iM’sIM 3TiHO Bamroro mnpi3suma. 3akitu 3 PCO 3a miero anpecoro.

Honatu mo Switch 2 me oquH cepBep, Ta HAAIITYBATH HOTO SIK
DNS cepsep 3 anpecoto 193.168.2.22. Hanamryaru dns 3
iM’sIM 3TiHO Bamroro npi3sumia. 3aiitu 3 PCO 3a miero anpecoro.

Honatu go Switch 1 wifi router. ITigkmrouuTu 10 poro wifi
MapipyTuzaropa 2 laptop ta 2 PC (uepe3 0e31p0oToBY MEpexKy).
[TepeBipuTH HATXOKEHHS TTAKETIB IO X MPHUCTPOIB.

Honatu go Switch 2 wifi router. ITigkimrouuTu 10 poro wifi
Mmapipytusaropa 3 laptop ta 1 PC (uepe3 6e3ApOTOBY MEPEKY).
[TepeBipuTH HATXOKEHHS TTAKETIB IO X PHUCTPOIB.

JlomaTy Ta HaNAITYBaTH LI OJHY BipTyalbHY MEpEXy Ha
switch 0. Hasea Bipryansaoi VLANT7. ITigkmountu a0 1iei
BipTyanbHoi Mepexi 3 PC.

Jlonaty Ta HaJaMTYBaTH IIE OJHY BipTyalbHY MEPEXY Ha
switch 0. Ha3ea Bipryansroi VLANS. IligkmrounTtu 1o i€l
BipTyasmsHO1 Mepexi 2 PC.

JlopaTy Ta HAJNAINTYBATH II€ OJIHY BIpTyalbHY MEPEXKY Ha
switch 0. Ha3ea Bipryansroi VLANDO. IligkmrounTtu 1o miei
BipTyanpHoi Mepexi 5 PC.

10

JlomaTu Ta HAJNAINTYBATH II¢ OJIHY BipTyaJbHY MEPEXY Ha
switch 0. Ha3ea Bipryansroi VLANI10. [TigkmrounTy 10 mi€t
BipTyanpHoi Mepexi 3 PC.

11

Honatu mo Switch 1 me oquH cepBep, Ta HANAIITYBATH HOTO SIK
DNS cepsep 3 anpecoto 168.10.1.111. HanamryBaru dns 3
iM’siM 3rizTHO Bamioro npi3Bumma. 3aiti 3 PCO 3a mi€ero aapecoro.
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[Ipomosxenns Tabdmuii 3.2

12

Honatu mo Switch 1 me ogue cepBep, Ta HANAIITYBAaTH HOTO SIK
DNS cepsep 3 anpecoro 168.10.1.112. HanamryBaru dns 3
iM’sIM 3TiHO Bamroro mnpi3suma. 3akitu 3 PCO 3a miero anpecoro.

13

Honatu mo Switch 2 1m1e ouH cepBep, Ta HAIAMITYBATH HOTO SIK
DNS cepsep 3 anpecoro 193.168.2.11. HanamryBaru dns 3
iM’siM 3ritHO Bamioro npisBuma. 3aiitu 3 PCO 3a miero agpecoro.

14

Honatu mo Switch 2 me oquH cepBep, Ta HANAIITYBATH HOTO SIK
DNS cepsep 3 agpecoro 193.168.2.15. HanamryBatu dns 3
iM’sIM 3TiHO Bamroro mnpi3suma. 3aktu 3 PCO 3a miero anpecoro.

15

JlofaTy Ta HAJAIITYBATH 1€ OJHY BIpTyalbHy MEPEXKY Ha
switch 0. Ha3ea Bipryansroi VLANI1S. [TigkmounTy 10 mi€t
BipTyanbHOoi Mepexi 2 PC.

16*

Honatu mo Cloud-PT me oaua mapmpyruzarop. [ligkmroanti
1o Se3. Hanamrysatu mapuipyrusaiito 10 mepex: 193.168.2.0;
2.2.2.0; 10.0.0.0; 192.168.1.0. 3a uum poyTepom MoOyayBaTH
Mmepexy 172.10.0.0, sx cxiagaerses 3 4 PC ta oqHoro DNS
cepBepa. HanamryBaTu 1iei cepBep, Ta 3aiTH 3a aipecoro
newdns.com 3 PC, sikuii 3HaX0AWUThCS B iHIIIH Mepexi.

17*

Honatu no Cloud-PT mie oaun mapmpytuzarop. [igkirouantu
no Se3. HamamryBati MapmpyTtu3aiito 10 mepex: 193.168.2.0;
2.2.2.0; 10.0.0.0; 192.168.1.0. 3a uum poyrepom noOyayBaTH
Mmepexy 195.10.10.0, sk cknanaetses 3 7 PC. B miid mepexi
TaKOX J0JaTH 0e3IpOTOBUI MapLIPyTU3ATOP, 10 SKOTO
migkodeHo 2 PC ta 2 laptop.

18*

Homatu no Cloud-PT me onua mapmpytuzarop. [ligkmrouanta
1o Se3. HanamryBatu MapmpyTtu3zanito 1o mepex: 193.168.2.0;
2.2.2.0; 10.0.0.0; 192.168.1.0. 3a muM poyTepoM MO0y IyBaTH
Mepexy 31.11.1.0, sk cknanaerbest 3 2 PC ta ogaoro DNS
cepBepa. HanamryBaTu 1iei cepBep, Ta 3aiTH 3a aipecoro
desktop.com 3 PC, sikuii 3HaX0UTHCs B iHIIIH MEpPExKi.
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19*

Homatu no Cloud-PT me onua mapmpytuzarop. [ligkmrountn
1o Se3. HanamryBatu mapuipyrusaiito 10 Mepex: 193.168.2.0;
2.2.2.0; 10.0.0.0; 192.168.1.0. 3a uum poyTepom MoOyayBaTH
Mmepexy 77.10.10.0, sk cknagaerses 3 5 PC. B wiii mepesxi
TaKOX JOJIaTH 0e3APOTOBUI MapIIPyTHU3ATOP, IO SIKOTO
migkmoueHo 4 laptop.

20*

Honatu no Cloud-PT mie oaun mapmpytuzarop. [ligkarountu
1o Se3. HamamryBaTn MapmpyTu3aiiro 10 Mepex: 193.168.2.0;
2.2.2.0;10.0.0.0; 192.168.1.0. 3a uum poyrepom noOyayBaTH
Mepexy 171.2.1.0, sk cknagaerses 3 5 PC ta ogaoro DNS
cepBepa. HanamryBatu 11eii cepBep, Ta 3aiTH 3a aJpecoro
learn.com 3 PC, sxuii 3HaXOIUTKLCS B IHITIH MEpexi.

21*

3amictp Server0 nogartu Router 2811. 3a num
MapipyTuzaropom modyaysatu Mepexy 131.31.10.0. Jogatu
Ta HATAIMTyBaTH 10 I1iei Mmepexi DNS ceprep. HamamryBaru
TyHenb 1o mepex 10.0.0.0; 192.168.1.0.

22*

3amicth ServerQ nogatu Router 2811. 3a uum
MapmpyTu3aropoM nodyaysaru mepexy 71.1.10.0. Hogatu no
el Mmepexi wifi router, MiAKIFOYATH 10 HEOTO 2 laptop.
Hamamrysatu Tyaens go mepex 10.0.0.0; 192.168.1.0.

23*

3amicte ServerQ mogatu Router 2811. 3a num
MapHpyTH3aTopom mnodyaysatu Mepexy 82.81.11.0. Honatu Ta
HajamTyBaTH 110 1€l Mmepexi DNS cepsep. HamamryBaru
TyHenb 10 Mepex 10.0.0.0; 192.168.1.0.

24*

3amictb ServerQ) nomatu Router 2811. 3a uum
MapIpyTu3aTopoM nodymyBatu Mepexy 195.51.15.0. Jlomatu
Io miei Mepeski wifi router, migkarounTy 10 HHOTO 1 laptop.
Hamamrysatu tyaens go mepexx 10.0.0.0; 192.168.1.0.

25*

3amictp Server0 nogatu Router 2811. 3a num
MapHIpyTH3aTopom nodyaysatu Mepexy 122.11.71.0. Jogatu
o 1iei Mepexi wifl router, TiAKIIOYUTH 10 HHOTO 3 laptop.
Hanamrysatu TyHens go mepex 10.0.0.0; 192.168.1.0.
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3.5 3micr 3BiTY

— Xxig pobotu;
— IHAMBimTyajdbHA cXeMa 3 3a3HaueHHAM KoH(iryparii inTepdeicis;
— BIJNOBII HA KOHTPOJBHI TUTaHHS.

3.6 KonTpoubHi nuTanus

1. Hasgenits cTpyKTYpY Kaapa Frame Relay.

2. JSxi Tunm BIpTyaJbHUX KaHAIIB BHUKOPHUCTOBYE TEXHOIOTIsS
Frame Relay?

3. T'apantoBana mepemaui JaHuX 3 BUKopucTaHHsAM VC. 3araibHi
XapaKTEPUCTUKH.

4. Hapnaiire xapakrepuctuky noustrsm DTE, DCE Ta CSU/DSU.

5. Eranum oprasizanii TyHemnro yepe3 mepexy Frame Relay.
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PEKOMEH/IOBAHA JITEPATYPA

1. OpmoMm, VYommemwr Odunmansaoe pykoBoactBo Cisco 10
noAarotoBke k ceprudukanuonnsiM sk3ameHaM CCENT/CCNA ICNDI
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