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OCHOBHbIe XapaKTepUCTUKM.
CeTeBol uHTEpdENC

Moppeprkka NpOTOKOMNOB

OnarHoctnyecknn npubop KT1.4 npegHasHayeH
ana  nposepkn paboTocnocobHocTn ceTen Ethernet,
paboTatowmx no npotokony IP. [Ina nogknioyeHns Kk cetn
umeetr nopt  10BASE-T. [Tlpubopy HasHaydaeTcs
cobcTBeHHbIN IP-agpec. TecTupoBaHue ceT NPON3BOAUTCS
meToaom nocbinikn ICMP-naketoB “PING” - «nuHroBaHus»
yaaneHHolx  IP-agpecoB (@0  OByX  HanpasneHwuwn
OAHOBPEMEHHO), nNpWU 39TOM B peanibHOM BpPEMEHU
oTobOpaxaeTcsi  MPOUEHT MOTepsiHHbIX  MakeToB MO
OTHOLLIEHUIO K wnx obwemy konuvectBy. Wmeetcs
cBeToguoAHaa MHAMKauMsA npouecca TeCTUPOBaHUS, 4TO
aenaet ero 6onee HarnagHoiM. Pasmep nakeTtoB MOXHO
BblOUpaThb U3 Habopa PUKCUPOBAHHbBIX 3HAYEHUI.

Kpome ToOro, npubop nossonseTr npuHUMaTb U
pacno3HasaTb UDP nakeTbl, reHepupyemMble yCTpONCTBamu
ceteBoro moHutopuHra PING1.

Mpnbop nmeeT XNOKOKPUCTANINYECKUn NHANKaTop
C noaceBeTKoM M mMeMOpaHHyl KnaBuaTtypy, nutaetcs oT
aKKyMynsITOpHbIX ©aTapen unn OT CeTeBOro MCTOYHWUKA
nutaHmsa. Mmeetcss BO3MOXHOCTb OTKIHOYUTL MOACBETKY
nHOMKaTopa C uernbio 3KoOHOMUKM aHeprum 6aTtapen. Kopnyc
npnbopa N3roToBneH 13 nnacrmaccsl.

10BASE-T, Half Duplex

ARP, ICMP, UDP

MakcumarnbHoOe KOnmM4ecTBo OoHOBpPEMEeHHO

TeCTUpyemMbIX HanpaBneHwZ

Pa3mepbl naketos, 6anT

- Npu NUHrosaHun ogHoro IP-agpeca

- NpY MUHrOBaHMN O4HOBPEMEHHO
aByx |IP-agpecos

KonunyectBo cobcTBeHHbIX |P-agpecos

KonunyecTtBo permctpoB namatu ans
3arnoMuHaHusa BHelWHuX IP-agpecos

Tun nakeToB, NPUHMMaEMBbIX OT YCTPONCTB
ceTeBoro moHutopuHra PING1

46, 1500, 242*9 (HenpepbIBHO), 12K
46, 1500, 242*9 (HenpepbIBHO), 6K

1

10

UDP, Src Port=4000, gnuHa UDP 82 6aiiTa (C 3aronoBkoM)

HanpﬂmeHMe BHELLIHErO UCTOYHUKA NuTaHuna, B 8..12, nocTtosiHHOE HeCTa6MJ'IM3MpOBaHHOG

Tok, noTpebnsiemblii OT BHELLHENO

NCTOYHMKA NUTaHus1, MA, He Bonee 500
EMKOCTb akkymynsTopos, A4 1,3
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Bpems HenpepbiBHOM paboThl 6e3
noasapsiakv akkyMynsiTopoB, Y, He MeHee:

- C BbIKITIOYEHHOW NOACBETKON MHAMKaTOpa 4

- C BKINIOYEHHON NOACBETKOM MHAMKaTopa 3,5
MabGapuTHble pa3mepbl, MM 170 x 84 x 36
Macca, r 450

OpraHbI ynpaBneHna un UHAQnKaumumn

WHaukatop Link

WL BgqUicorn. dp.ua

HanpasneHue 1: ounbka npuemMa naketa
HanpasneHue 2: nakeT NPUHST yCrneLwHo
HanpasneHue 2: ounbka npuemMa naketa

3apsigka 6aTapeu

Batapes paspsixeHa

T J
HanpaeneHve 1: nakeT NpuHAT yCneLHo T ‘ ‘

Bkn. nogceeTkn MHONKaTopa

Bkn. npmbopa

MHe3no RJ-45

"He3go Anga noaknoYeHus
BHeLLHero 6rioka nuTaHus
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BknioyeHune npubopa

Mpnbop MOXeT nNUTaTbCs OT BCTPOEHHOW GaTapen akkyMynaTopoB UMW OT BHELUHEro
CEeTEBOro UCTOYHMKA NUTaHMA (MocTaBnsieTcsl B koMnnekTe). 3apsaka 6atapen npoucxoguTt npu
nogkrnoyeHmn npubopa K CETEBOMY WCTOYHUKY MNUTAHUS, WUHOMUMPYETCA MUFaHUEM XXenToro
ceetoanona «3apsigka 6atapeun» ¢ yactoton npubnuamtensHo 1 'y, BosmoxHa paboTta oT cetn
OAHOBPEMEHHO C 3apsagkon batapen. Mo OkOHYaHUKM 3apsadKN CBETOANOL CBETUTCS HENPEPLIBHO.
CpepgHee BpeMs nonHom 3apagku 3,5 u.

HenpepbiBHOe cBeveHue cBeTogmopa «3apsgka 6atapew» cpasdy nocne noakKoyYeHns
npubopa K cCeTeBOMY MCTOYHUKY MUTaHUS FOBOPUT O rMyboKkon paspsgke akkymynatopos. He
HY)XHO OTKNto4YaTb Npnbop, Yepes HEKOTOpoe BpeMs (3aBuCSsILLLEE OT COCTOSIHUS akKyMynsaTOpPOB)
Ha4YHETCA pPEeXuM HOPMasibHOM 3apsiakv, HO NPOAOSPKUTENBHOCTb €€ MOXET OblTb MeHblue
0obblyHOW. B Takom criyyae HeobxoaAMMO MO OKOHYaHWKU 3aps4KM OTKIHYUTL Npubop OT ceTn n
NOOKMOYMTL CHOBA, 4YTOObl MOBTOPHO MPOBECTU [0 KOHUA MOMHbIA UMK 3apsagkn. 310
pekoMeHayeTcsa caenatb Takke MNpu MOKyrnke HOBOro npubopa, nubo nocne AnNUTENbHOro
nepepsiBa B aKCnnyaTauum.

BHumaHne! Mcnonb3ynte TONbKO LUTATHBIM UCTOYHUK NUTaHusa! Mcnonb3oBaHne 6nokos
nUTaHMsa OT ApPYroro cetesoro ob6opygoBaHUs MOXET NPUBECTU K BbIxody npubopa u3 cTposi, 4YTo
He BygeT ABNSATLCA rapaHTUMHBLIM CryvaeM.

MopT RJ-45 npubopa MMeeT «NpsiMylo» packragky nap, NPUHATY0 Ofs CeTeBbIX KapT.
Takvm obpasom, Ana NOAKMNIYEHUS K MOPTY CEeTEBOro KOMMyTaTopa HYXXHO UCNonNb3oBaTh Kabenb
cTaHgapTHOW 0BXUMKKU (KoMrbloTep-xab).

Mpnbop umeeT OBe KHOMKM Ha 3agHen naHenn (cMm. pucyHok). KpacHasa — BkntodeHue
npubopa, YyepHasa — BKMOYeHWe NOACBEeTKU nHAukaTopa. Cpasdy nocre BKMAYeHusa npubopa Ha
NHOWKaTOP BbIBOAMTCS MEHI0, NpnMbop rotos K paboTe.

HasHa4yeHue NYHKTOB MEeHHO

1 - ping - NMHroBaHwne ogHoro IP-agpeca

2 — ping*2 - NMHroBaHve ogHoBpeMeHHO AByX IP-agpecos

3—-1P - 3agaHue cobeTBeHHoro IP-agpeca

4 —all - IPMEM BCeX NakeToB, OTnpaBneHHbIX ycTponcteamu PING1

5—-one - MIpMeM nakeToB, oTnpasBneHHbIX ycTponcteoMm PING1 ¢ 3agaHHbIM IP-agpecom

PaboTa ¢ npubopom

Mepen Havanom paboTbl HEO6XOAMMO Ha3HauUTb NpPUbopy cobCTBeHHbLIN IP-agpec, ans
3TOro HY>KHO 3anTn B N.3 MeH. Havyano BBoAa HOBOro agpeca — KHOMKa «»», B AarbHenwem oHa
CNyXWUT Onga BBOAA pasgenntenibHon Todku npu Habope agpeca. o okoH4YaHuM Habopa agpeca
eLle pas HaxaTtb «». KHoMkKa «#» Cny>XuT ons cTupaHus HeBepHO HabpaHHOro cMmBona.

Pexum 1 — ping no3sonsieT nuHroBaTtb oauH IP-agpec. Mpu Bxoge B N.1 MeHio nosiBnsieTcs
3anpoc:

Address? (0-9)
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Mpy nomoLM HaxaTnsa KHOMOK 1..9 MOXHO BbiIGpaTb HOMEpP perncrpa namsaTn, B KOTOPOM
XpaHUTCA HyXHbIn IP-agpec. [llocne HaxaTusi COOTBETCTBYHOLLEN KHOMKW Ha MWHAUKATope
oTobpaxaeTcs 3HayeHue BblbpaHHOro IP-agpeca. [lanee nmeeTcsi BO3BMOXHOCTb €r0 U3MEHUTb
(NopsiAoOK OencTBUn TakoM Ke, Kak 1 npu 3agaHum cobcTBeHHoro IP-agpeca), unn nogTeepanTb
BbIGOp MOBTOPHBLIM HaXXaTUEM KHOMKM C HOMEPOM perncTpa.

lMocne aToro HyXXHO 3agaTh AfMHY NakeTa B OTBET Ha CriedyoLwwmii 3anpoc:

Len? 1-46 2-1500 3-242*9 4-12K/6K
3peck kHonku 1..4 3a4atoT crnefytolme pasmepbl NakeTos:

1 - 46 6anT;

2 — 1500 6anT;

3 — 9 nakeToB no 242 6anta, cnegyrowmx gpyr 3a gpyrom 6e3 BpemMeHHON 3a4epKKu;
4 — 12 K6aunT, nakeT pparMeHTUPOBaHHbIN.

Mocne 3agaHunsa pasmepa naketa npubop cdopmupyeTr ARP-3anpoc. Ecnn no kakomn-T1o
NpUYMHe 3anpoc NpoLLen HeyaAayHo, Ha NHAMKaTope nosBnsieTcs coobuieHune:

ARP code: <kod owubku> <Homep nonbimku ARP-3anpoca>

Koabl oumboK onmcaHbl B NPUAOKEHUMN.

Mocne ygayHoro BbinonHeHna ARP-3anpoca npmubop nepexoauT B pPeXnM HENpepbiBHOMO
NUHroBaHMa 3agaHHoro IP-agpeca nakeTamu BbliOpaHHOro Tuna. Ha wuHOukaTop BbIBOAUTCS
cnegyouwiasn nHdpopmMmauus:

260 5 0 2%
192.168.0.1 N

CogepxumMoe BepxHen CTPOKM (CreBa HanpaBoO): KONMYEeCTBO OTNpaBfeHHbIX nakeTtoB (260);
KONMMYeCTBO NOTEPSIHHbIX NakeToB (5); KONMYecTBO OWNBOYHBLIX NakeToB (0); NPOUEHT NOTEePSAHHBLIX
NMakeToB MO OTHOLUEHWIO K obLlemMy KonmyecTBy OTnpasBneHHbIX (2%), okpyrnseTca A0 uernbiX
eavHuL. B HWXHen cTpoke BbIBOAUTCA NMUHryemMbln IP-agpec u kog pesynbtata onepauuun (Cm. B
NPUNOXEHNN).

YOauHbln npueM nakeTa CONPOBOXOaeTcs MUraHMeM 3efeHoro ceetoauoga, norteps
nakeTa unv npuem ¢ owmbKon MMraHmem KpacHoro.

Mpn ncnonb3oBaHUM AaHHOW PYHKUUK cnegyeT yunTbiBaTh cnegyrowme 0Co6eHHOCTH.

1. Bcerpa npegnonaraetcd, 4to npubop v NUHryeMbli MHTEpgenc HaxoaaTcsa B O4HOM
cermeHTe cetn. MAC-agpec nuHryemoro nHtepdenca onpegensercs npyn nomowm ARP-3anpoca
W B JanbHenwem nakeTbl NOCbINalTCcsa HanpsMmyk. AZpec wWwn3a M macka noacetu He
NPONUCLIBaIOTCS.

2. Npunbop He ymeeT oTBEYATb HA MUHIK.

Pexum 2 — ping*2 — no3BonseT NUHroBaTb ogHoBpeMeHHOo ABa IP-agpeca. MNpu Bxoge B
3TOT pexum npeanaraetcd 3agatb Addressl, Address2 un pasmep naketa. B oTnimyme ot pexuma
1, npu 3agaHumn pa3mepa naketa KHonka 4 3agaet pa3mep 6 Kbant. 3agaHHble agpeca NUHryTcs
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nooyepenHo, Npouecc MHOMUMPYEeTCA MuUraHuem [AByxX nap cBeToavModoB (Mo ogHow nape
KpacCHbIN+3eneHbIn Ha Kaxaoe HarpasneHue).

Mpn nomowm KHOMokK 1 n 2 MOXHO BbIBUpaTh, Kakas MHpopmauusa byaeT BbLIBOAUTLCA Ha
nHankatop (COOTBETCTBEHHO MO MNepBOMYy W BTOPOMY HanpasneHuio). dopma Bbigauu
NMHopMaUnn — aHanornm4yHo pexummy 1.

Pexum 4 — all — npegHasHavyeH Ans TeCTUPOBAHMSA YCTPOMCTB CETEBON0 MOHUTOPWUHra
PING1 n onpegeneHus mnx napameTpoB. Kak n3BecTHO, Yy [aHHbIX YCTPOWCTB BCe napameTpbl
XecTko nponucbiBatotca B [3Y ¢ ynbTpaduoneToBbiM cTtupaHvem (IP otnpasutens, MAC
otnpasutens, PORT otnpasutens, IP nonydatens, MAC nonyyaTtens, PORT nonydartens).
Onpepenntb 3T NapameTpbl MOXHO, Hanpumep, BOCMOMb30BaBLIMCL KOMaHAon tcpdump
(Linux/Unix). Opyron cnocob — ncnons3osatb npnbop KT1.4.

Mpn BxOoAe B pexuvm 4 Ha uHOukaTtope nosiBnsetrca Hagnuck Waiting..., n npubop
nepexoguT B COCTOSIHWE OXuOaHuA nakeToB. BbiBog 0 TOM, 4TO nakeT copmMupoBaH MMEHHO
ycTponcTBOoM MoHuTopuHra PING1, genaeTcs no cneayrowmm npusHakam:

- Tvn naketa — UDP;
- onvHa UDP (BmecTe ¢ 3aronoBkom) — 82 6anTa;
- nopt otnpasutens — 4000.

Bce naketbl, He oOTBevalLMe MNepeyvncrieHHbIM YcnoBusaMm, urHopupytotcd. locne npuema
oyepenHoro naketa ot ycrponctea PING1 nHdpopmaumsa o Hem otobparkaeTcsa Ha nHgukaTope:

10.1.2.100 S
55 0 2114 Uo0

CopepXumMoe HUXHeEN CTPOKM (Creea Hanpaeo): KONMYEeCTBO NPUHATBIX NnakeToB (55); konnyecTso
owmnboyHbix naketoB (0); BpeMsa mexgy npMemMoM OBYX MOCMeAHUX NakeToB B MUNNMCEKyHOax
(2114); npusHak UDP-naketoB (U); 3Ha4yeHne HyneBoro 6anta MHGOpMaLMOHHOM YacTu nakeTta
(00). B BepxHen cTpoke BbIBOAMTCHA MHGOpPMaLMs, Haxogsdwasaca B 3arofioBke naketa. [pu
NOMOLLM KHOMOK 1..4 MOXHO BbIOMpaTh, YTO UMeHHO ByaeT oTobpaxaTbCes:

1 - S: Source IP (IP-agpec oTnpaBuTens, BKNIOYEHO N0 YMONYaHMIO NPy BXOAE B AAHHbIN PEXUM);
2 —s: Source MAC (MAC-agpec otnpaBsuTens);

3 — D: Destination IP (IP-agpec nonyyatens);

4 — d: Destination MAC (MAC-agpec nonyyatens);

Hyneson 6anT nHopMaLUMOHHON YacTu naketTa UMeeT crieayowwmin cmoicn. Ero paspsagbl
AyonvpyroT COCTOSIHME BHELUHMX UMAPOBbLIX AATYMKOB, MOAKIMYaeMbiX K yctpouctey PINGL.
Takum obpasom, Nnpnbop NO3BONAET KOHTPONMPOBATL COCTOSIHUE 3TUX CUTHANMOB.

[na ucnonb3oBaHUA OaHHOMO pexuma 3agaBaTb COOCTBeHHbIM IP-agpec npubopa He
obsazartensHo.

Pexum 5 — one — npegHasHaveH gns BblgeneHns M3 BCero NocTynarLero noToka TofbKo
TeX MnakeToB, KoTopble cdopmupoBaHbl ycTtponctBoM PING1 ¢ 3agaHHbiM IP-agpecom, wn
oTobpaXkeHns1 X NnapaMmeTpoB.
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MNpu BxOoOAe B [aHHbIN pexum Ha WHAMKaTope nosensdetcs 3anpoc |P-agpeca,
noOMeLLeHHOro B oauH 13 10 pernctpoB namsitu (aHanorM4yHO OMUCaHHbIM BbIE peXuMMam
paboTbl):

Address? (0-9)

Mocne Bblbopa HyxHoro IP-agpeca Ha uHauMkatope nosiBnsieTcs Hagnucb Waiting..., n
npubop nepexoauT B COCTOSHME OXWOAHUS NAKEeTOB, OTNPABMEHHbLIX TONMbKO KOHKPETHbLIM
YCTPOMCTBOM MOHUTOpUHra PING1.

[ns wncnonb3oBaHUA OaHHOrO pexuma 3agaBaTb cobCTBeHHbIM IP-agpec npubopa He
obsasaTensHo.

OcobGeHHOCTU 3KCNNyaTauum

B npubope ycrtaHoBneHbl Ni-MH akkymynsTopsl, obnagatroLimne B He3HaunTENbLHOM CTENEHN
«adppekTom namaTunx». NoaToMy pekoMeHayeTCs NOMHOCTLIO pa3psikaTb baTapeto akkymMynaTopos
nepeg nocrieayoLlen ycTaHOBKOW Ha 3apsiaKy.

Tok, noTpebnaembii cxemon npubopa OT akKyMynsaTOpOB (C BKMOYEHHOW MOOCBETKON),
coctagnsieT npumepHo 190 mA. OTKnYeHMe NOACBETKU MHOMKATOpa AaeT 3KOHOMUIO eLle
npumepHo 18 MA.

Paspsag Gatapen go ~10% emKoCTM mHOuuMpyeTcs cBeveHnem csetogmopa «bartapes
paspsikeHa».

Ans TectnpoBaHua 100-merabuTHbIX y4acTKOB CETM MCNONb30oBaTb NpUBOp Hanpsmyko He
nony4nTcs, T.K. OH MMeeT Tonbko 10-merabuTHbin MOpT. B 3TOM crnyvae HyXHO BKIHOYUTH
pononHutenbHoe 100-merabuTHoe ceTeBoe YCTPOWCTBO (Hanpumep, KOMMyTaTop), UMmelollee
dyHKkumo “Auto-Negotiation”, mexagy npubopom KT1.4 n nccrnegyemblM yqacTkom ceTtn. Mexay
3TMM NPOMEXYTOYHbLIM YCTPOUCTBOM U NpMBOPOM YCTaHOBUTCSA CKOPOCTb coeamnHeHns 10 MéuT/c,
a B npegenax Tectupyemoro cermeHta cetu 100 M6ut/c. Takum obpasom, creHepmpoBaHHbIEe
npubopom nakeTbl OyayT nepefaHbl N0 ceTn co cKopocTbio 100 M6uT/C, YTO NO3BONUT OLEHUTL
KayecTBO ee paboTbl HA AAHHOW CKOPOCTH.

Mpnbop pabotaet Tonbko B pexmme 10 Mbit Half Duplex. B mckniounmtensHO peakmx
crnyyasix 3TOT PEeXMM MOXEeT HEKOPPEKTHO pacno3HaBaTbCA KOMMYyTaTopaMu, WMERLWMMU
dyHKkumo “Auto-Negotiation”. B pesynbtate npubop MoxeT nokasbiBaTb 100% noTtepun nakeTos,
nn6o ARP-3anpoc Boobule He bygeT npoxoantb. [laHHas oCoBeHHOCTb He ABnAeTcsa AedeKkToM
npubopa, oHa cBdA3aHa ¢ ownbkon B peanusaummn dyHkunm “Auto-Negotiation” HEKOTOpbIX TUMOB
KOMMYTaTOpPOB.
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MpunoxeHue
Koabl owumbok

ARP

'0" if OK

1" if timeout of transmission

'2' ISR error while transmission

‘3" TSR error while transmission

'4" timeout while wait a good RX packet
'P' wrong protocol (not ARP)

'H' wrong ARP hardware type (not Ethernet)
‘I wrong protocol (not IP)

‘L' wrong address length

'O wrong code of operation

'M"  peer IP mismatch

'S' size of ARP packet is wrong

's' ethernet packet is too short

'‘B' ethernet packet is too big

PING

‘A" - ARP reply

'R' - ARP request

'P' - PING reply

'U' - UDP packet

'N' - no ARP or IP packet in the NIC buffer

'E' - ethernet packet was received with errors

's' - ethernet packet is too short

'‘B' - ethernet packet is too big

'0' - length of ethernet packet is odd

'H' - wrong ARP hardware type (not Ethernet)

'I' - wrong ARP | IP protocol (not IP)

‘L' - wrong ARP address length or UDP length isn't 82
'O’ - wrong ARP code of operation

'S' - size of ARP | IP packet is wrong

'c' - IP header CRC is wrong

'd' - ICMP data mismatch

'i' - ICMP identifier mismatch or UDP src port isn't 4000
'C' - ICMP or UDP CRC is wrong
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