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BBEJEHHE

B Meroguueckux — ykazaHMAX ~— COAEp)KAaTCs — Marepuanbl, HEOOXOAMMBbIE  JUIs
CaMOCTOSITENIbHOW TIOJTOTOBKM CTYACHTOB K BBHITIOJIHEHUIO TPaKTHUECKUX pador. B ommcanue
NPAaKTUYECKUX pabOT BKIIOYEHBI 1€JIb PAOOTHI, MOPSIOK €€ BBIIOJIHEHUS, PACCMOTPEHBI
TEOPETUYECKHE BOMPOCH], CBSI3aHHBIE C pealM3aluedl TOCTaBICHHBIX 3a/a4, IpHUBEICHA
HeoOXxoIuMast TuTeparypa.

Metoanyeckue yka3aHHs TOCBSMICHBI Kypcy «MHGbOpManmoOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJOTUM». B Hacrosiee Bpems MIMPOKOE pPa3BUTHE NOIYYMIM Ppa3IMYHbIE CHCTEMBI,
NIOCTPOCHHBIE Ha OCHOBE HMHTETPHPOBAHHOTO HWCIIONB30BAHHUS CPEICTB  BBIYHCIUTEIBHOM
TEXHUKU U TEXHUKHU CBSA3M, 00ECIEUNBAIOIINE B3aUMOICHCTBIE HH(DOPMAIIMOHHBIX MPOLIECCOB U
npefocTaBisitone  aboHeHTaM  (TIOJIB30BaTeNsiM) IIUPOKAN  CIEKTp YCIyr 1O OOMeHy
uHpopmanueil u o0paboTke pa3nuuHblX ee BUIOB. CeTH, OCYLIECTBISIOIIME Iepenayy,
00paboTKy U XpaHeHne UHpopMaIuu, Ha3bIBalOT HHopMannoHHbIMU ceTsimu (UC).

[lepBonauanbHo pa3ButHe Takux MC 100 TO TyTH aBTOMAaTH3allMH  OTACIHHBIX
KOMIIOHEHTOB HMH(OPMAIIMOHHBIX TMPOIecCOB. bbIIM co3maHbl cucTeMbl cOopa, XpaHEHHUS H
novucka WHPOpMAanWMu Ha 0a3e BBIYHCIHUTENBHBIX CpPEICTB, TNI€ OCHOBHBIMH MPOIECCAMH
ABISIUCH XpaHEHHE U TOWCK, HO HMMEIM MEeCTO TaKkKe MpoIlecchl 00paboTKU M Tepeaayu
JAHHBIX. B COOTBETCTBHH C IE€TIEBBIM MpEeTHA3HAUYCHHEM H CIIEHU(PUKON pelraeMbIX 3a1ad ObLIH
CO3/IaHbI pa3jNuHble ceTH: ceTH DBM; KOMIbIOTEpHBIEC CeTH; CETH WH(GOPMAIIMOHHBIX IIEHTPOB;
BBIUUCIIUTENFHBIE CETH,; CETH Teleo0paboTKH; HWH(OPMAIIMOHHO-BBIYMCIUTEIbHBIE CETH;
nH(GOPMAIIMOHHO-CIPABOYHBIE CETH; TENEUH()OPMALIMOHHBIE CETH.

Hecmotpss Ha pa3zHooOpasue NpHMEHSEMBIX ONpEeAeTIeHUH, BCE ITH CETH IO CBOCH
CTpYKType OBbUIM OJHOTHUIIHBIM OOBEAWHEHHEM YyAaleHHbIXx DOBM, KoTOpble pa3inyaiuch
TUMIAMHA ~ HCIIOJIb3YEMbBIX IPOTPaMMHO-TEXHHUYECKHUX CPEJACTB Tepenayd H  00paboTKH
uHbopMalmu, HabopamMu (QYHKIUH M pealn3yeMbIMH MPOTOKOJIAMH B3aUMOCBSI3U, a TaKXKe
00J1aCcThbIO IPUMEHEHUS.

[TapannensHpiM HampaBieHueMm pa3Butus MC sBUIIOCH cO3aHKMe CHUCTEM Mepenadyu U
pacnipenenenusi “HGOPMAIMK, B KOTOPHIX OCHOBHOE COJIEP’KaHHME COCTABIISLI IMpoliecc OOMeHa
JAHHBIMU MEXY YIAJIEHHBIMH 0ObEKTaMHU.

Jlng mepenaun TakuX TPAJUIMOHHBIX BUAOB MH(POpPMAIUH, KaK pedb, JTOKyMEHTaIbHas
uHpopManus, u300pakeHHe, 3BYK, OBUIM CO3[JaHBl W COBEPUICHCTBYIOTCS pa3IHMYHBIC
CHeluanu3upoBaHHble  (UIsi  mepenaud  uWHGOpMalMu B ONpeleslieHHOM  (opmare)
UH(POPMALIMOHHBIEC CETH, HA3bIBAEMBIE CETSIMU AIIEKTPOCBSI3H.

CoBpemenHass UHGOPMAIIMOHHASL CETh - OTO CJIOXHAas paclpeaeseHHas B MPOCTPAHCTBE
TEXHUYECKass CHCTeMa, IPEJCTaBIAONIas CO00H (DYHKIIMOHATBFHO CBS3aHHYIO COBOKYITHOCTb
anmnapaTHO-NMPOTrPAMMHBIX CpelCcTB 00paboTkH W oOMeHa MH(opMaIueil, KoTopas COCTOUT W3
TEPPUTOPUAIBHO  PACHpEICICHHBIX WH(POPMALMOHHBIX  y3II0B  (TMOACUCTEM  00pabOTKH
uHbopManmu) U (GUIMYECKUX KaHAIOB IMepenadyd WHGOPMAlMU WX COCAUHSIONINX, B
COBOKYITHOCTH OTIpeNeNAIoNuX pusndeckyto crpykrypy UC.

[Tomumo moOHATUS (UBNYECKOW CTPYKTYpbI Uil OMHCAHMUS MPHUHIIUIIOB TOCTPOSHUS U
¢ynkunonupoBanusi MC mpuMEHSIOT Takue TEPMHHBI, KaK Jormdyeckas W WH(QOpPMalMOHHAs
CTPYKTYPHI, ONUCHIBAIOIINE pa3MelleHus: U B3auMocBsi3u B C MHPOpPMAIIMOHHBIX MPOIIECCOB, a
Takke ToHATHE apxurektypel MC, ompenensromeidl - OpUHOUNBI  WHGOPMAIMOHHOTO
B3aMMOJICHCTBHS B CETH.

C Touku 3peHus cTpykTypHoil opranuzauuu UC coctout us:

- TPAHCHOPTHOH CeTH, MPECTABIAIONIEH COO0 pacpeeIeHHYI0 CUCTEMY, COCTOSIILYIO
U3 y3JI0B KOMMYTallii, COeJAMHEHHBIX KaHaJlaMH MEPBUYHOM ceTu, oOecrneunBarolleii nepeaaqy
UHGOPMAITUU MKy TEPPUTOPUATBHO pacrpeaeneHHpIMUA a0oHeHTCKUMU ceTsimu (AC);

- abonentckmx cereit (AC), mnpeacTaBiAOMUX COOOM KOMIUIEKC —amnmapaTHO-
INPOTPAMMHBIX CPEJCTB, pealu3ylomuil (yHKINN COAepKaTenbHON 00paboTKK MHpOpMAUU U
GyHKIMHA B3aUMOCBS3M TOTpeOuTeNe nHpopmaluu, obGecrednBas JOCTYIl aOOHEHTOB K




TPAHCIIOPTHOM CETH B MHTEpEcax 3TOW B3aUMOCBA3U. BblaeneHue Bo Bcell coBOKymHocTH AC
(GyHKUMH B3aMMOCBS3M T1O3BoJsieT B pamkax MC BbienuTh emie OJUH €€ DIIEMEHT -
tenekoMmMmyHukanuonnyto cetb (TKC), obecneunmBaronryto B3auMOJACHCTBUE TPHKIATHBIX
IPOIIECCOB B MH(POPMAITMOHHON CETH, peaTn3yIoNlyto (DyHKIIMU BCEX YPOBHEH (PyHKIIMOHATIEHON
apXUTEKTypbl M BKIIOYAONYI0 (U3NYECKYI0 Cpelly PpacHpOCTPaHEHUs, 4Yepe3 KOTOPYIo
NPOMCXOJUT Iepefaya CHUrHajioB, Hecymmx HHpopmaruio. CoBpeMEHHBIE MEXIyHAapOIHbIE
CTaHJAPTBI APXUTEKTYP «J1e-(PaKTO» UIIH «JIe-I0pen:

- apxutekrypa cety HTepHer;

- apxuTeKTypa mupokonojocHoi cetu (BNA) (IBM);

- apxutekTypa nuckpetHoi cetr (DNA) (DEC);

- IeTalbHO NIPOpabOTAHHOM U CTaHAAPTU30BAHHOW apXUTEKTYpPOH 1711 MHPOPMAIIMOHHBIX
ceTell BBIMOIHAIONMX (PYHKIMM coaepkaTelbHOW 00paboTku MH(OpMAIMK B TEPPUTOPHATIEHO
pacHpenesieHHbIX y3JIaX CETH, SBJIAETCS apXUTEKTypa B3aUMOCBSI3U OTKPBITHIX cucTeM - Open
System Interconnection (OSI).

1. HEJIb U 3AJAYU U3YUYEHUSA JUCIHUITJIMHBI

Lenbr0 OCBOCHMSI TUCHMIUIMHBI SIBISIETCS (hopMupoBaHHE HaOOpa MpodecCHOHATBHBIX
KoMmneTeHnuii Oyaymiero OakanaBpa mo HampasieHuto 09.03.02 MudopmanmoHHble CUCTEMBI U
TEXHOJIOTHH.

3ajaul  OCBOGHHUS JUCLMIUIMHBI: M3y4eHHE HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, OCBOEHHE METOJOB U WHCTPYMEHTOB HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH.

2. OBOPYJOBAHHUE U MATEPHAJIbI

AnmapaTHble CpeJICTBA: EPCOHANbHBIA KOMIBIOTED;

[Iporpammusie cpenctea: OC MS Windows; MS Visual Studio, MS Office.

VY4eOHnbiii kimacc ocHameH IBM-coBMecTUMBIMH KOMITBIOTEpAMH, OOBEAMHEHHBIMH B
JOKaIbHYIO ceTh. JIOKabHas ceTh YUeOHOTro KJlacca MMEET MOCTOSTHHBIM JOCTYI K ceTu Internet
1o BbIACNIeHHOW nuHUHM. /[ mpoBeneHus 1abOpaTOpHBIX pabOT HEOOXOAMMO Cleayrollee
nporpaMMHOE o0ecriedeHre: oneparronHas cucrema MS Windows, maker opuCHBIX porpaMm
MS Office, maker MS Visual Studio.

3. YKA3AHUA 11O TEXHUKE BE3OITACHOCTH

Ilepen wnawamom paboTBl cieAyeT YOEIUThCS B HCIPABHOCTU AJIEKTPOMPOBOJIKH,
BBIKJIFOUYATEJICH, IITEICEIbHBIX PO3ETOK, MPH MOMOIIN KOTOPBIX 000pYy/IOBaHHUE BKIIIOYACTCS B
CeTh, HAJIMYUHU 3a3€MJICHUS KOMIIBIOTEPA, €ro paboTOCOCOOHOCTH.

I[J'ISI CHWXXCHUA MWW NPCAOTBPALICHHA BJIUAHUA OINACHBIX W BPCIHBIX q)aKTOpOB
HEOOXOJIMMO COOJIIOJIaTh CAHWTApHBIC IpaBWJIa W HOPMBI, THTHCHHYECKHE TpPEeOOBaHUS K
MNEPCOHAJIbHBIM 3JICKTPOHHO-BBIYHUCIIMTCIIbHBIM MalllMHAM.

Bo wu30exaHue mOBpPEXICHHUS W30JSIIIMA IPOBOJOB M BO3HUKHOBCHHS KOPOTKUX
3aMBbIKaHUH HE pa3pelaeTcs: BElIaTh 4TO-TH00 HA MPOBOJA, 3aKpallMBaTh M OCIUTH IIHYPH U
NPOBOJIA, 3aKJIa/IbIBAaTh MPOBOJA W IIHYPHI 3a ra30BbIE W BOJOIPOBOJHBIC TPYOBI, 3a OaTapew
OTOIUTEIILHOUN CHUCTCMbI, BBIACPIrUBaTh MITCICCIIBHYKO BUWIIKY M3 PO3CTKU 3a HIHYP, YCHIIUC
JIOJDKHO OBITH TIPHIIOXKEHO K KOPITYCY BUJIKH.

JI7sl ICKITFOUEHUS] TTOPAKEHHSI DIIEKTPUIECKUM TOKOM 3arpelaeTcs: 4YacTo BKIIOYATh M
BBIKJTIOYATh KOMIBIOTEp 0e3 HeOoOXOAMMOCTH, MpHUKAcaThCs K JKpaHy M K THUIBHOW CTOpPOHE
OJIOKOB KOMIIbIOTEpa, paboTaTh HAa CPENCTBAX BBIYMCIUTEIBHON TEXHHKH WM TepudepuitHOM
000OpYyJIOBaHUU MOKPBIMH pyKaMmH, padoOTaTh Ha CpEACTBAX BBIUMCIUTENBHOW TEXHUKU H
nepudepuitHOM 000pYyIOBaHWU, HMMEIONIMX HAPYIICHHs IEIOCTHOCTH KOpIyca, HapyIICHUS
H30JIIUH TTPpOBOAOB, HCUCIIPABHYO MHIAMWKAIIUIO BKJIFOUCHUSA MUTAHUA, C IPU3HAKAMU




ANIEKTPUUYECKOTO HANPSDKCHUs HA KOPIyCe, KJIACTh Ha CPEJCTBAa BBIYMCIUTEILHOW TEXHUKU U
nepudepuitHoM 060pyJOBaHUH TOCTOPOHHUE TPEMETHI.

3ampemiaercss  MOJ  HANpsDKEHWEM — OYMINATh  OT  MBUIM M 3arps3HCHHs
AIIEKTPOOOOPYIOBAHHE.

Bo  m30exxaHme  TOpaXKeHHs  ANEKTPHYECKUM  TOKOM, TIpU  TIOJIb30BaHUH
AIIEKTPONPUOOpPaMHU HENb3sl KacaTbCsi OJHOBPEMEHHO KaKHX-THOO TpyOOIpoBonOB, Oarapeit
OTOTUICHHS, METAJUIMYECKUX KOHCTPYKIMH, COSTMHEHHBIX C 3eMJICH.

[Tocne oxoHuaHHst pabOTHI HEOOXOIUMO OOECTOYMTH BCE CPEACTBA BBIUMCINUTEIHLHOU
TeXHUKH W TnepudepuitHoe obopymoBaHue. B ciywyae HempepsIBHOTO Y4YeOHOTro Iporiecca
HEOOXO0IMMO OCTaBUTh BKIFOUEHHBIMH TOJHKO HEOOX0IUMOE 000pyI0BaHHE.

4. HAUMEHOBAHHWE IMIPAKTUUYECKUX 3AHATHUI

No HaunmeHoBanue TeM TUCIUIUIMHBI, UX KPATKOE O0b N3 HUX
TeMmsbl coJiepKaHue eM IIpaKTUYECKa
JUCLIMIT qaco b
7 UHBI B MIOATOTOBKA,
4acoB
4 cemecTp
1 Tema 1. Bsenenne B HMHPOKOMMYHHKAIIMOHHBIE 4
CUCTEMBI U CETU
OcHoBHBIE TEPMHHBI u HOHATHSA

MH()OKOMMYHUKAIIMOHHBIX CUCTEM U CETECH. DBOIOLHUS
BBIYHCITUTEILHBIX CeTeH. Cucremsl MMaKeTHOM
00paboTku. JIokanpHbIe ceTU. TEXHOIOTHH JTOKAIBHBIX
cereii. I'mobanpHBIE CETH.

DBOJTIONHS CETEBBIX ONMEPAIIMOHHBIX CUCTEM.

2 Tema 2 O yHKIIMOHAIBHOCTh 4
MH()OKOMMYHHUKAIIMOHHBIX CHCTEM U CETCH.
CoBpeMeHHbIE CETEBLIE TEXHOJIOTHH. 3amaun

pa3pabotku cereBoii uHPpacTpykrypel HC. Casizb
KommeioTep- mnepudepus. Konrtpomtep, napaiisep,
cereBast OC. CBs3b KOMIbIOTEp-KOMIbIOTEp. KimeHr,
pemupexkTop, cepBep. MojaeM, ceTeBoil  amamtep.
3amaun puznyecko nepegayun
naHHbIX. CeTeBoil MHTEpdEC.

3 Tema 3. Apxurextypa HH)OKOMMYHHKAIIMOHHBIX 4
cucteMm CTpyKkTypa WHHOKOMMYHUKAIIMOHHBIX CHCTEM.
OcHOBHBIC
3aJla4yM MOCTPOCHHUSI CETEH.

4 Tema 4. Moaenu nHQOPMaIMOHHBIX CETEH. 4

Knaccudukarnus mozaeneil nHGOKOMMYHUKAITMOHHBIX
ceteil. Tormonoruss MHOOKOMMYHUKAIIMOHHBIX CETeH.
[TpoGaembr

CBSI3M HECKOJIBKUX KOMIIBIOTEPOB

9]

Tema 5. KommyTanus u MyJIbTUIUIEKCUPOBAHUE

N
EENEN

Tema 6. KoMmmyTaiusi KaHajaoB 1 KOMMYTalMs MaKeTOB

7 Tewma 7. Cranmgaptuzaius ceteit 4
CraHIapThl CETEBBIX OMIEPAIMOHHBIX CHCTEM.
CrangapTel UHOOKOMMYHUKAIIMOHHBIX  CHUCTEM.
CrannapTsl deTn
HuTtepHer.

8 Tema 8. Oprauusanusa 2




UHPPACTPYKTYPbI
MH(POKOMMYHUKAITMOHHBIX ceTeil
TectupoBanue ceteBoil HHPACTPYKTYPHI
MH(POPMAIMOHHBIX
CUCTEM. Opranu3zanus

UHPPACTPYKTYPHI
MH(POKOMMYHHUKAIIMOHHBIX CETEH.




9 Tema 9. Konuenuus Moi€JIi OTKPBITBIX CUCTEM. 2
Mogens OSI. CtanmapThl CETEBBIX MPOTOKOJIOB.

Uroro 3a 4 cemectp 32

Hroro 32

5. COAEP KAHUE NTPAKTUYECKUX PABOT

IIpakTnyeckass paGora 1. Benenune B MHPOKOMMYHHMKAIMOHHbIE CHCTEMbI H
ceru. CucreMa KinaccupuKaUK CeTeBbIX aIpecoB

Heasb padoThl: U3yyeHHe OOMMX MOHATHH WHPOKOMMYHUKAIIHOHHBIX CHCTEM M CETeH;
u3yueHue ajapecanuu, oomen knaccupukanuu aapeco B cteke TCP/IP, mpuniuna HazHaueHUs
[P-angpecoB y3maM OTAENIBHBIX MOJCETEN.

OcHoBBI TEOpUH

IP-mapmipyTusanus u oomas kiaccupukanus agpecon B crexke TCP/IP

MexaHu3M MacoOK OY€Hb LIUPOKO paclpocTpaHeH B IP-mapmpyruszanuu, npudeM MacKu
MOTYT HCIOJIB30BaThCS JJIs camblX pasHbIX meneil. C UX MOMOIIBI0 aAMHHHUCTPATOP MOXKET
CTPYKTYPUPOBaTh CBOIO CE€Th, HE TpeOys OT MOCTaBIIMKA YCIYT JOMOJHUTENBHBIX HOMEPOB
ceteil. Ha ocHOBe 3TOro e MexaHW3Ma MOCTaBUIMKU YCIYI MOTYT OOBEIUHSATH aJpecHbIe
NPOCTPAHCTBA HECKOJIBKHX CETeH IyTeM BBEACHHUS TaK Ha3bIBaeMBIX '"TPe(UKCOB" C IENbIO
yMEHbILIEHUsT 00beMa TalOnul  MapuIpyTH3alUH, U  TMOBBILIEHUS 33 CYET  ATOro
IIPOM3BOJUTENBHOCTH MapIIPyTU3aTOpoB. Macku mpu 3amucu  BCerga "HepasiydHbl"
COOTBETCTBYIOIIMMHU ajpecaMu, [P-ampec macka MOJACETH - MMEHHO TaK TeNepb U Mbl OyneM
OTMCHIBATH aJIpec JIOOT0 X0CTa CETH.

Kakune IP-anpeca MoeT MCMOIB30BaTh aAMUHUCTPATOP, €CIU IpoBaiaep ycayr Internet
HE Ha3Ha4YMJI eMy HMKakoro azapeca? Eciu, Kk mpuMepy, Mbl TOYHO 3HA€M, YTO CEThb, KOTOPYIO MBI
aIMUHUCTPUPYEM HHUKOrJa B OyaymeMm He Oyaer moakmovarhes K Internet (paGoTtaeT B
"aBTOHOMHOM pexume'"), TorIa Mbl MO’KEM HCITONIb30BaTh JT00bIe [P-anpeca, cobnronas mpaBuia
UX Ha3HAUYEHHSA, O KOTOPHIX IIa pedb BbIme. JIJis MpOCTOThI MOXKHO HCIOJB30BaTh ajpeca
kjacca C: B 3TOM cilyyae He IPUIETCS BBIUUCIISTH 3HAUEHUE MACKHU MOJICETU U BBIUUCIITH a/Ipec
JUTSL K&KI0ro XocTa. B 3TOM cirydae Mbl 1OJKHBI OyZieM MPOCTO HA3HAYUTh KaKJOMY CETMEHTY
HAaIIel JTOKAJIbHOU ceTH ero coOCTBEHHBIN ceTeBOi HoMep Kiacca C.

Ecnu Bce cermeHTHl Hamiel JIOKaJIbHON CETHM HMEIOT COOCTBEHHBIE CETEBbIE HOMEpA
kiacca C, TO B KaKJJOM CETMEHTE MOXHO €03/1aTh 1o 254 HoMmepa xocTtoB. OHAKO €Cii y Hac
€CThb XOTs Obl HEOOJIbINIAass BEPOSTHOCTh TOTO, YTO KOTJA-THO0 B OyIyIIeM Halla CeThb MOXKET
ObITH MOAKIIIOYEHA K Internet, He cienyeT ucnonb3oBaTh Takue [P-anpeca! OHu MoryT nmpuBecTu
K KOHQIHMKTY C ApyruMH aapecamu B Internet. UToObl m30exaTh Takux KOH(IUKTOB, HYXKHO
ucnoisb3oBats IP-aapeca, 3ape3epBUpOBAHHBIC [UIS YACTHBIX CETEH.

Jlnist 5TOM 1enu 3ape3epBUPOBAHbI CIIEIMAIBLHO HECKOJIBbKO 0J0Kk0B IP-agpecoB, koTopsie
Ha3bIBAIOTCSI aBTOHOMHBIMHU.

Tuns! agpecos creka TCP/IP

B crexe TCP/IP ucnonb3yroTes TpH TUTIA aIPECOB:
- JIOKaJIbHbIE (Ha3bIBa€MbI€ TAKXKE allllapaTHBIMH);
- [P-agpeca;

- CUMBOJIbHBIE IOMEHHBIE UMEHA.

JlokajbHbIe ajpeca

Jlokanbublii angpec B Ttepmuuosormu TCP/IP - 31O Takoit THm azapeca, KOTOPBIHA
UCTIONIb3YeTCsl CpeACTBaMU 0a30BOM TEXHOJOIMH JAJSl JOCTaBKU JIAHHBIX B Mpenenax IMOJCEeTH,
KOTOpasi cama SIBJISIETCS AJIEMEHTOM COCTaBHOW MHTEPCETH.




B pasHBIX MNOACETAX MOOMYCTUMBI pa3HbIE CETEBBIE TEXHOJIOTUH, PAa3HBIE CTEKH
IPOTOKOJIOB, TO3TOMY Tpu co3fanuu creka TCP/IP yxe 3apanee mpeamnosiarajloch Haaudue
Pa3HBIX TUIIOB JOKAJIBHBIX aJPECOB.

Eciu noziceTsio MHTEPCETH SIBJIETCS JIOKAJIbHAS CETh, TO JIOKAJIBHBIN aznpec - 310 MAC -
aapec. MAC-anpec Ha3HauaeTcsi CETEBbIM ajanTepaM U CETeBbIM  uHTepdelicam
MapuipytuzatopoB. MAC-aapeca HazHayarOTCsl MPOU3BOIUTENIMU O0OpPYIOBAHUS U SIBISIOTCA
YHUKAJIBHBIMU, TaK KaK YIIPaBJISAIOTCS LIEHTPAJIU30BAHHO.

JInst BceX CyIIECTBYIONIUX TEXHOJIOTUN JIOKalbHBIX ceTeii MAC-anpec umeer ¢opmar
6 Gaiit, Hanpumep, 11-AO-17-3D-BC-01.

Hano ormeruts, YTO MOCKONBKY npoTokon IP moxer paboTate M Haj NPOTOKOJIAMHU
Oosee BBICOKOTO YpOBHA. B 3TOM ciyuyae JlOKalbHBIMU ajapecamu s npoTtokona [P
COOTBETCTBEHHO OyAyT ajjpeca COOTBETCTBYIOIINX IIPOTOKOJIOB 60jiee BBICOKOTO YPOBHH.

Cnenyer ydecTb, YTO KOMIIBIOTEP B JIOKAJbHOW CETH MOXKET HMETb HECKOJIBKO
JIOKaJbHBIX AJPECcCOB Jake IpPU OJHOM ceTeBOM azamntepe. 11 HaoOOpoT, HEKOTOphIE CeTeBbIE
YCTPOHCTBa BOOOIE HE HMMEIOT JIOKAJIBHBIX ajpecoB. Hampumep, K TakuM yCTpoicTBam
OTHOCATCS II00abHbIE MOPTHl MapIIPYTU3aTOPOB, NpeIHA3HAUEHHbIC Ui COEIMHEHUH Tuma
"Touyka-Touka'".

IP-anpeca - 0CHOBHOM THII aIPeCOB CETEBOr0 YPOBHH.

Ha ocnoBanuu IP-agpecoB ceTeBOM ypOBEHb IIEPENACT IAKETBI MEXKAY

cersmu. [P-agpeca cocrosT u3 4 6air.

[P-anpec Ha3HauyaeTcs aJMHUHUCTPATOPOM BO BpeMsi KOHPHUTYPUPOBAHUS KOMITBIOTEPOB U
MapLIpyTU3aTOPOB.

[P-ampec cocTOUT M3 ABYX YacTeil: HOMEpa CeTH U HOMeEpa y3Ja.

Homep cetu mosxer ObITh BbIOpaH aJMUHUCTPATOPOM IPOU3BOJIBHO, JUOO HA3HAYEH I10
peKoMeHanuu crnenuansHoro noapasaenenus Internet (Internet Network Information Center,
InterNIC) , ecnu ceTh mopKHA paboTaTh Kak cocTtaBHas dacTh Internet. OOBIYHO TMOCTABIIMKHU
yciayr Internet mnomywaror numana3zonsl azapecoB |y nonpasaeneHuil InterNIC, a 3arem
pacopenensoT UX MEX/ly CBOUMU aOOHEHTaMH.

Howmep y3na B nporokosie IP Ha3HavaeTcss HE3aBUCHMO OT JIOKAJIBHOTO ajpeca y3na!

MapuipyTusatop o OnpeaeaeHruI0 BXOIUT Cpa3y B HECKOJIBKO ceTel. [103ToMy Kakablid
HOPT MapLIpyTU3aTopa UMeeT coocTBeHHbIN [P-anpec.

KoHeunblii y3en Takke MOXET BXOOUTb B Heckoiabko I[P-cereii. B »TOoM ciywae
KOMIIBIOTED TOJDKEH UMETh HECKONIBKO [P-anpecos, 1o 4nciy ceTeBBIX CBA3EH.

Takum oOpasom, [P-ampec xapakrtepusyeT He OTHEIbHBIH KOMIIBIOTEp  HIIU
MapuIpyTHU3aTop, a OJHO CeTeBoe coeAuHeHue. HamomuHaro, 4To Mbl MOrOBOPUM 00 3TOM
HEMHOTO M03Xe Ooiee moaApoOHO.

CuMBOJIbHbIE HMEHA

CHuMBOJIbHBIE MMEHA MMEIOT CUMBOJIBHBIN BUJ U B IP-ceTsiX Ha3bpIBalOTCS TOMEHHBIMHU.

JloMeHHBbIEe UMEHa CTPOATCS MO HepapxudeckoMy npusHaky. [lomHoe cuMBoOIBHOE UM B
IP-ceTiX COCTOMT W3 HECKOJBKHMX COCTABJIIOIIMX, KOTOpBIE pas3lIeisitoTcss Toukod. OHu
MIEPEUUCIISIOTCS B CIAEAYIOIIEM TOPsIKE (CeBa-HaAINPaBo):

- CHavaJa IpocToe UMsI KOHEYHOT'O y3J1a

- 3aTeM UMs TPYIIIBI y37I0B (HapuMep, UMsI OpraHu3alim)

- 3aTeM uMs 0oJiee KPYIHOM rpyIisl (I0IJ0OMEHA)

W Tak 10 uMeHH TOMEHA caMOro BBICOKOTO YPOBHSI (HarpuMep, J0MeHa 00beANHSIOIIErO
opranuzaiuu 1o reorpapudeckomy npuHuuny: UA - Vkpamna, RU - Poccus, UK -
Bemukobpurtanus, SU - CIIIA)

[TpuMepoB TOMEHHOTO UMEHH MOKET CIYXKHTh UM base2.sales.zil.ru. Mexxay JOMeHHBIM
umeHeM U [P-azpecom y3na HET HMKAKOro COOTBETCTBHS, MO3TOMY HEOOXOJMMO HCIIOJIb30BaTh
KaKHe-TO JOIOJHUTENIbHbIE TAOIUIBI WM CIIy>KObI, 4TOOBI y3€Jl MHTEPCETH OJAHO3HAYHO MOT
OIpPEACIATHCS B CETH, KaK 110 IOMEHHOMY MMEHH, Tak U 1o [P-axpecy.




IP agpeca. Kinaccol IP agpecoB

Camoe niepBoe, 4TO HaJl0 cpa3y ysACHUTH - [P-ampeca Ha3HAYarOTCs HE y371aM COCTaBHOMN
cetu. I[P agpeca HazHauarOTCs ceTeBbIM MHTEpQeiicaM y3/10B COCTABHOM CETH.

Ouyenp MHOTHE (€CaM HE OONBIIMHCTBO) KOMIBIOTEPOB B IP ceTn MMEIOT €JMHCTBEHHBIN
ceteBoii unaTepdeiic (u kak crencrsue oauH IP aapec). Ho koMmbroTepsl u apyrue ycTpoicTBa
MOTYT MMETh HECKOJBKO (eciii He OOJbIle) CETeBBIX MHTEP(HEHCOB - M Kaxaplidi uHTEpdeiic
OyneT uMeTh cBOM coocTBeHHbIH [P anpec.

Tak ycTpoiicTBO ¢ 6 akTUBHBIMH HHTepdeiicamMu (Hampumep, MapuIpyTH3aTop) OyIeT
umetrb 6 IP agpecoB - mo ogHOMY Ha KaXAblii MHTep(eiic B KaXIOW CeTH, K KOTOPOH OH
MOJIKJTFOYEH.

Hrak, IP anpec onpeznenser OAHO3HAYHO CETh U Y3€J, KOTOPBIM MOJKIIOUEH K JTaHHOU
cetu. IP anpec mmeer mmny 4 Oaiita (8 OWT), 3TO AaeT B COBOKYIMHOCTH 32 OWTa IOCTYITHON
uH(pOpMaLIUH.

Jns ynyumenuss uurabenbHocT, [P aapec 3amuceiBaeTcs B BHJAE YETHIPEX UMCEN,
pas3zaeneHHbIx Toukamu: Hampumep, 128.10.2.30 - necstuunas ¢popma mpencTaBieHus aapeca - 4
(mecaTHYHBIX) YKcia, pa3faeieHHbIX (.) Toukamu, a 10000000 00001010 00000010 00011110 -
JIBOMYHAs (hopMa MPEIICTABICHHS ITOTO K€ aapeca. 4-pe 8-Mu pa3psIHbIX Yuciia (OKTeTa)

Tak Kak Ka)xxJ0e U3 YeThIpEX YHCEeN - 3TO JECATUYHOE MpeacTaBieHue §-OutHoro Oaiita,
TO KaXJ0€ YHUCIO MOXET MpUHUMAaTh 3HadeHuss oT 0 go 255 (uro maer 256 yHUKaIbHBIX
3HAYeHHH - MOMHUTE, HOJIb - 3TO TOXKE BEJINYMHA).

Hecaruunas ¢popma 3anucu [P-agpeca ncnosnabp3yercss B OCHOBHOM TIPH B OTIEPAIIMOHHBIX
cuUcTeMax, Kak HauOoiyiee ymoOHas mpu HacTpoiike. Kpome nBomuHoil ¢dopMmbl, BcTpedaercs
miectTHaaarepuuHas ¢popma 3anucu [P-agpeca: C0.94.1.3

Jlna cBeneHus: MCNoyb30BaHUE 32-pa3psaIHbIX IBOWYHBIX YMCEI IO3BOJISET CO3/aBaTh 4
294 967 296 ynukanbnbix [P-agpecoB - 6osiee 4em 10CTaTOYHO JUIsl 000 YaCTHOW MHTpAceTH
(xots ceTh Internet ckopo MOKET Ha4aTh UCIBITHIBATH HEXBATKY YHUKAJIBHBIX aJPECOB).

IP anpec cocToUT U3 ABYX JIOTMYECKUX YACTeH - HOMepa CETH U HOMEepa y3J1a B CETH.

Koneuno xe, cpa3y BO3HMKAeT BONPOC: a KaK ONPEIEIUTh B OJHOM ajpece, Ie HOMEp
ceTH, a rjae HoMmep y3na? MOoKHO YCIIOBUTCS MCIOJIL30BaTh, HAIPUMEp, TEpBbie 8 OUT ampeca
JUIsL HOMepa CeTH, OCTAJIbHBIE 151 HOMEPOB y3JIOB B TOH CeTH, WK nepBbie 16 OUT, Win nepsbie
24 6uta. Ho B TakoMm citydae aapecans Moxy4daeTcsi aOCOMOTHO HE THOKOM, MBI OyJIeM HMETh
WJIM MHOTO MAQJICHBKHX CETeH U Mano OONBIINX, UK HA000POT.

s toro utoObl Oosiee palMOHAIBHO OIPENEIUTHhCS C BEITUYMHON CeTH W IpPU TOM
pasrpaHu4MTh Kakas 4dacTh [P-agpeca OTHOCHTCS K HOMEpPY CETH, a Kakas - K HOMepy y3ia
YCIIOBMJIMCH MCIIOJIB30BAaTh CUCTEMY KilaccoB. CHCTeMa KJIacCOB MCIOJB3YET 3HAUEHUS MEPBBIX
our anpeca.

Ho, Takum 00pa3om, 4TO 3HAU€HHUs ATHX MEPBBIX OUT ajapeca SBISIOTCS NpPU3HAKAMH
TOT'0, K KAKOMY KJIACCy OTHOCHUTCS TOT uiu uHou IP-angpec.

Kunaccsl [P-aapecoB nokasansl Ha pucyHke 1.1:
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Pucynok 1.1 - Knaccer IP-agpecos

Wrak, paBaiite B OTHenbHON TaOiHile MPUBEAEM JUAMAa30HBI HOMEPOB CeTell Hu
MaKCHUMaJIbHOE YHCJIO Y3JIOB, COOTBETCTBYIONIUX KaXJIOMY KJIACCy CETEH.

Ta6muma 1.1 - Tnana3oHbl HOMEPOB ceTei

Kna | IlepBeie Hanmenbiumii Haubonpmmii MakcumanbHOe

C OUTHI aapec azpec KOJIM4YECTBO Y3JIOB

c ceTu CeTu

A 0 1.0.0.0 126.0.0.0 224 (16777 216-2)
B 10 128.0.0.0 191.255.0.0 216 (65536-2)

C 110 192.0.1.0 223.255.255.0 28  (256-2)

D 1110 224.0.0.0 239.255.255.255 Multicast

E 11110 240.0.0.0 247.255.255.255 3ape3epBUPOBAH

Ceru knacca C sBisitoTcst HauboJiee paclpoCTpaHEHHBIMH.

Ecnu agpec Haunnaetcs ¢ nocnenoBarenbHocT 1110, TO OH siBsieTcs agpecom kiacca D
1 0003HaYaeT 0cOOBIi, TPYIIIOBOM aapec - multicast.

Ecnu B nmakere B kauecTBe ajpeca Ha3HAUYECHUs yKaszaH ajapec kiacca D, To Takoll maker
JOJKHBI TIOJYYUTh BCE Y3Jbl, KOTOPHIM NPUCBOEH JaHHBIM angpec. Ho o0 sTom Mbl eme
MIOTOBOPUM HIDKE.

Ecnu anpec naumnaercs ¢ mocinenoBaTenbHOCTH 11110, TO 3TO 3HAYUT, UTO JTaHHBIN
aapec orHocuTcs K kimaccy E. Anpeca sToro kiacca 3ape3epBHpPOBAaHBI IS OyIyIIMX
MIPUMEHEHU .

Bbonbine cetn noiyyaroT ajgpeca kiaacca A, cpeiHue - kiacca B, a majieHpkue - Kjacca
C. B 3aBucumocTH 0T TOro kK kakomy kinaccy (A B C) npuHaaiexuT aapec, HOMEp CETH MOXKET
OBITh ITpe/icTaBiIeH NepBbIMU 8, 16 nnu 24 paspsgamu, a HOMEp XocTa - nociegHumu 24, 16 wim
8 paszpsiiamu.

Hy uto x, naBaiite, cnenaem uror: IP agpec MoxkeT 03HauaTh OJJHO U3 TPeEX:

1. Anpec IP-cetu (rpymnma IP-ycTpoiicTB, MMEIOIIMX TOCTYM K OOIIEH cpenie mepeaayde -
Hampumep, Bce ycrpoiictBa B cermeHte Ethernet). CereBoii aapec Bcerma umeeT OWTHI
uHTep(elica (xocTa) apecHOro MPOCTPaHCTBA yCcTaHOBIEHHBIMH B 0 (ecnu ceTh He pa3dura Ha
MIOJICETH - KaK MBI ellle YBUAUM);

2. lllupoxoBemarenbHbiit agpec [P-cetu (anpec ans 'pazroBopa’ co BceMH yCTpoHCTBaMU
B IP cern). lllupokoBemaTensHble ajpeca Uil CeTH BCEr/la UMEIOT XOCTOBBIC OUTHI aJPECHOTO
IPOCTPAHCTBA YCTAHOBIICHHBIMU B | (€ciiM ceTh He pa3dWTa Ha IMOJCETH - OISAThH XKE, KaK MBI
BCKOpE YBUINM).

3. Anpec wuntepdeiica (manpumep, Ethernet-amantep wmm PPP  umnTepdeiic xocra,




MapIIpyTU3aTopa, cepBepa rnevyarb UTH). DTU aJpeca MOTYT UMETh JI0Oble 3HAUEHUsI XOCTOBBIX



OMTOB, MCKIIOYash BCE HYJIM WJIM BCE €AMHULBI - YTOOBI HE MyTaTh C ajJpecamu ceTell u
[IMPOKOBEIATEILHBIMU aIPECAMH.
Jnst cetu knacca A ...
(omuH OaliT moj axpec ceTu, TpU OaiiTa Mo HOMEp XOCTa)
10.0.0.0 ceTpb knacca A, MOTOMY 4TO BCE XOCTOBbIE OMTHI paBHbI 0.
10.0.1.0 anpec xocTa B 3TOi ceTu
10.255.255.255 mmMpokoBeIIaTeNbHbIA aJpec 3TOM  ceTw,
MOCKOJIbKY BCE CETEBbIE OUTHI YCTAaHOBIIEHBI B 1
Hns cetn knacca B...
(1Ba OaifTa mox ajapec ceTH, ABa OaifTa o HOMEp XOCTa)
172.17.0.0 cets xnacca B
172.17.0.1 agpec  xocTa B 3TOH  CETH
172.17.255.255  cereBoll  IIMPOKOBEIIATEIbHBIN
azapec
Hnst cetn knacca C...
(Tpu Oaiita mox aapec ceTH, OIuH OaillT moa Homep
xocta) 192.168.3.0 anpec cetu kiacca C
192.168.3.42 xocTOBBIA ajgpec B JTOM CETh
192.168.3.255  cereBoi  IIMPOKOBEUIATEIbHBIN
aznpec
EnBa nu He Bce noctynHble ceteBbie [P anpeca npuHannexar kinaccy C.

Macku B IP agpecauuu

Hrak, paccMoTpeHa TpaIullMOoHHas cxema jaeneHus [P-agpeca Ha Homep ceTH, U HOMEp
y371a, KOTOpas OCHOBaHAa Ha IMOHATHM Kiacca. Kiacc ompezensercss 3HaUCHUSIMH HECKOJIBKHX
nepBbIX OMT aapeca. Temeppb, HampuUMep, MOXXHO OMPEIEIUTh, YTO MOCKOJBKY MEpBBIA OalT
aapeca 185.23.44.206 nonagaer B nuana3zoH 128-191, to 3ToT anpec otHocuTes K Kiaccy B, a
3HAYUT, HOMEPOM CETH SIBJISIFOTCS TIEpBbIE J1Ba OaiiTa, TOMOJHEHHbIE IBYMs HYJIEBbIMH OaiiTaMu
- 185.23.0.0, a Homepom y31na - 0.0.44.206.

Od4eBHAHO, UTO OMpENETICHHEe HOMEpPOB CETH IO MEepBbIM OalTaM ajapeca Takxke He
BIIOJIHE THOKHI MEXaHW3M I aJpecalii. A 9TO €CJIM WCIOJb30BaTh KaKOW-IHOO Ipyrou
MpU3HAK, C TTIOMOIIBIO KOTOPOTO MOXKHO ObUIO OBl O0Jiee THOKO YCTaHABIMBATH MPAHUILY MEXKIY
HOMEpPOM CETH U HOMEPOM y3i1a?

B kadecTBe Takoro mpu3Haka cedyac MOJMYYWIM IIUPOKOE PACIPOCTPAHEHHE MACKH.

Macka - 310 ToXXe 32-pa3psiiHOE 4MCII0, OHAa MMEET TakoW ke BuI, kak u [P-agpec.
Macka ucnosb3yercs B nape ¢ IP-agpecoM, HO HE COBIIAAET C HUM.

[TpyHUMIT OTAENEHUS HOMEpa CETH U HOMEpa y3Jia CEeTH C MCIOJIb30BAHMEM MAacKu
COCTOMT B CIIEAYIOLIEM:

JIBonuHas 3amMch MAacKH COJEPKUT €AUHULIBI B TEX paspsaax, kotopele B IP-ampece
JIOJKHBI MIPEACTABISITHCS KaK HOMEp CETU M HYJIM B T€X pa3psaaxX, KOTOpbIE MPEICTaBISIOTCS
KaK HOMEp XOcCTa.

Kaxnpiii kmacc [P-ampecoB (A, B u C) umeeT cBOWO MacKy, HCHOIB3YEMYIO IO
YMOJTYaHHUIO.

[TockosibKy HOMEp CeTH SIBISAETCS LEJIBHOM YacThIO aJIpeca, €IUHUIBI B MACKE TaKXKe
JIOJIKHBI TIPEJICTABIISITh HETIPEPHIBHYIO MOCIEI0BATEIbHOCTD.

Takum oOpa3oM, /Ui CTaHAAPTHBIX KJIACCOB CETEM MAaCKU UMEIOT CIEAYIOUINE 3HAUCHUS:

-xmacc A - 11111111. 00000000. 00000000. 00000000 (255.0.0.0) ;

- xmaccB-11111111.11111111. 00000000. 00000000 (255.255.0.0) ;

- ximacc C-11111111.11111111.11111111.00000000 (255.255.255.0) .

Hamnpuwmep:

Ecnu anpecy 185.23.44.206 nazHauuth Macky 255.255.255.0, To CMOTpUM, YTO €IMHUIIBI
B MacKe 3aJ1aHbl B Tpex OaiTax, 3HAUuUT HOMep cetu Oyner 185.23.44.0, a ve 185.23.0.0, kak 31O
OTpeieNIeHO MPaBUIIAMH CHCTEMBI KJIaCCOB.




Jis  3amucW MacoK  UCHOJB3YIOTCS W Japyrue ¢opmaThl, Hampumep, yI00HO
UHTEPIPETHPOBATH 3HAYEHUE MACKH, 3aIIMCAHHON B IIIECTHAIATEPHYHOM KOJIE:




FF.FF.00.00 - macka 151 anpecoB kiiacca B.

Yacto Bcrpewaercss m Takoe ob6o3Hauenue: [P-agpec/mpedurc ceru. Hampumep,
185.23.44.206/16 - sTa 3amuch TOBOPUT O TOM, YTO MacKa JUIs 3TOTO ajpeca COAEepXUT 16
eauHul (mpedukc ceTu), WIM 4TO B yKazaHHOM IP-anpece mon Homep cetu oTBeaeHO 16
JBOMYHBIX Pa3psiaoB.

Horauusa c¢ mnpeduxcoM ceTu TakkKe H3BECTHa Kak OeckiiaccoBash MEXJIOMEHHas
mapmpytuzaius (Classless Interdomain Routing - CIDR).

Taxkum o0pa3om, O4YeHb JIETKO, cHaOXas Kaxawlid IP-agpec mpou3BoabHON Mackoi (He
00s13aTeTbHO KPATHOM §), 0TKa3aThCs OT MOHATUHN KIIACCOB aJI[PECOB U TEM CaMbIM CIeNIaTh OoJjee
ruokoit cucremy IP anpecarumn.

Paccmotpum npumep: s [P-agpeca 129.64.134.5 naznauum macky 255.255.128.0, uto B
JBOMYHOM BHJI€ OYyJIeT BBIIJISIETh TaK:

[P-anpec 129.64. 134.5 - 10000001.01000000.1 0000110.00000101

Macka 255.255.128.0-11111111.11111111.1 0000000.00000000

3necy 17 mocnepoBaTeNbHBIX €OUHUIL B Macke, "HaknanbiBaioTcs" Ha [P-agpec, u
OTIPEACIISAIOT:

Homep cetu: 10000001. 01000000. 10000000. 00000000 nan 129.64.128.0,

a HoMep y3na 0000110.00000101 wmmum 0.0.6.5.

MexaHu3M Macok OYeHb HMIMPOKO pacnpocTpaHeH B [P-mapiipytuszanuu, npuueM Macku
MOTYT HCIOJIB30BaThCs AJI caMmblX pasHbIX Leneil. C UX MOMOILIBI0 aAMHHHUCTPATOP MOXKET
CTPYKTYypUpPOBaTh CBOIO C€Th, HE TpeOys OT MOCTaBIIMKA YCIYr IOIMOJIHUTEIbHBIX HOMEPOB
cereii. Ha ocHOBe 3TOro e MeXaHuW3Ma IOCTaBIIMKH YCIYyT MOTYT OOBEIUHATH aJpecHbIe
MIPOCTPAHCTBA HECKOJBKUX CETEH ITyTeM BBEICHMS TaK Ha3bIBaeMbIX '"TIpedUKCOB" ¢ IEIbIO
yMEHbIIEHUSI 00beMa TabnMl  MapupyTH3alUd, UM  [OBBILEHUS 33 CYET  3TOro
MIPOM3BOJUTENHEHOCTH MapIIpyTU3aTopoB. (Co3naHue HajceTel).

Macky npu 3anucu Bcerja "HepassydHbl' C COOTBETCTBYIOIIUMMH aapecamu, [P-agpec
Macka IMOJICeTH - MMEHHO TaK Terepb U Mbl OyIeM OINHUCHIBATH aJipec JTI000ro XocTa CeTH.

AsBToHOMHBIe IP agpeca

ABTOHOMHBIE aJpeca 3ape3epBUPOBAHbI U HCIOJIB30BAaHUS YAaCTHBIMHU ceTsMU. OHHU
OOBIYHO HCHOJB3YIOTCS OpPTaHM3AIMIMH, KOTOPbIE UMEIOT CBOK YacTHYIO OOJBIIYIO CETh -
intranet (JIOKaJbHBIE CETH C apXUTEKTYpPOW M JIOTWKOH Internet), HO M MaJeHbKHE CETH YacTO
HaxXOJAT UX MOJIE3HBIMH.

Ot1u aapeca He 0OpabaThIBalOTCA MapuipyTu3atopamu Internet, HM IpU KaKuUX yCIOBHSIX.
OTH ajpeca BIOpaHbl U3 PA3HBIX KIACCOB.

Ta6mmma 1.2 - ABronomusie [P anpeca

Knacc | Ot IP-ampeca Ho IP-agpeca Bcero y310B agpecoB B quamna3zoHe
A 10.0.0.0 10.255.255.255 16 777 216-2

B 172.16.0.0 172.31.255.255 65 536-2

C 192.168.0.0 192.168.255.255 256-2

OTH azpeca SBISIOTCS 3ape3epBUPOBAHHBIMU JIJISl YACTHBIX ceTell. Takum oOpa3om, eciu
B OyaylieM Mbl pElIM BCE-TaKH TMOJKIIOYUTH CBOIO ceTh K Internet, To maxe eciu Tpaduk C
OJIHOTO U3 XOCTOB B HAIllell CETH M MOMaJeT KakuM-1100 oOpa3om B Internet, koHpaukTa MexIy
agpecaMH MPOM3OWTH HE JOJKHO. MapmpyrtusaTtopsl B Internet 3amporpaMMHpOBaHbI — Tak,
4TOOBl HE TPAHCIMPOBATh COOOINEHUS, HAIPABISIEMbIE C 3apPE3EPBUPOBAHHBIX APECOB WU Ha
HUX.

Hano ckaszath, 4TO HCHONB30BaHHWE ABTOHOMHBIX [P-anpecoB mMeer M HeNOCTaTKH,
KOTOpPBIE COCTOAT B TOM, YTO €CJIM Mbl OyJeM MOJKIIoYaTh CBOIO ceTh K Internet, To Ham
MPUJIETCS 3aHOBO HACTPOUTH KOH(PUTYpAIIUIO XOCTOB, COeTUHSAEMBIX C Internet.

MOKHO cKa3aTh, YTO IMOJCETh - TO METOJ, COCTOSIIHNI B TOM, YTOOBI B34Th ceTeBOr [P
aZpec W JOKAIbHO pPa3duTh ero Tak, 4YTroObl 3TOT oauH cereBoil I[P aapec mor B
JIEHCTBUTEIFHOCTH MCIIOJIH30BATHCSA B HECKOIBKHUX B3aNMOCBSI3aHHBIX JTOKATBHEIX CETAX.




Onun ceteBolt IP anpec MOKET HCIOJIB30BATHCS TOIBKO JIJIs1 OAHOM ceTn! Camoe BaxKHOE:
pa3OueHue Ha MOJACETH - ATO JIOKalIbHAasi HACTPOIiKa, OHa He BUJHA "cHapyxHu'". PasOuenue onHon
OOJIBIIION CeTH Ha TMOJCETH, 3HAUYUTEIBLHO pasrpykaeT oOumil TpaduK W MO3BOJSET MOBBICUTH
0e30IMacHOCTh BCEH CETH B IICIIOM.

AJITOPUTM pa30HeHus CeTH HA MOACeTH

1) YcranaBnuBaeM (usznyeckue coelMHEHUs (CeTeBble Kabenu U CeTeBble COSUHUTEINN -
TaKHe KaK MapUIpyTH3aTOPbl);

2) IIpuHuMaeM pelieHne, HacKoJIbKOo OOJIbIINe/MalleHbKUE MOJCETH BaM HYKHBI, HCXOAS
U3 KOJHMYECTBA YCTPOMCTB, KOTOpOe OyJeT MOAKIIOYEHO K HUM, TO €CTh, CKOJbKo IP ampecos
TpeOyeTcsl UCIIOIB30BATh B KaX/IOM CEIMEHTE CETH.

3) BeruncnsieM COOTBETCTBYIOIME CETEBBIE MACKU U CETEBBIE apeca;

4) Paznaem kaxnomy uHTepdeiicy B kaxaon cetu cBoi IP anpec u cooTBeTCTBYIOLIYIO
CETEBYIO MACKY;

5) HactpanBaem Kaxaplii MapIIpyTH3aTOP M BCE CETEBBIC YCTPOMCTBA;

6) IIpoBepsieM cuctemy, UCIIPABISEM OIINOKH.

Ceituac Hama 3aa4a pa3o0paThCs ¢ TEM, KaK BBITIOIHUTH 2-1 U 3-1 11ary.

IIpumep 1
[Ipenrnonoxum, 9T0 MBI XOTUM pa3OUTh HAIIy CETh HA MOJCETH, HO UMEEM TOJIBKO OJIUH
[P-aapec cetn 210.16.15.0.

Pemenne:

IP-ampec 210.16.15.0 - 3to anmpec kmacca C. Cerb kimacca C MoxkeT uUMeTh 10 254
uHTepdeicoB (xocrtoB) mmoc azapec cetd (210.16.15.0) u mUpOKOBEMIATENBHBINA aapec
(210.16.15.255).

IlepBoe: onpenenuts "pazmep' MOACETH.

CymiecTByeT 3aBUCMMOCTb  MEXKIY KOJMYECTBOM  CO3/1aBa€MbIX MOJACEeTed U
"norpaueHubiMu" IP angpecamu.

Kaxnas ornenvhHas IP cers mMmeer aBa aapeca, Heucroyib3yeMble aiisi UHTepdeiicoB
(xoctoB): IP-agpec cOOCTBEHHO CETH W IMIMPOKOBEIIATEIBHBIN ajipec.

[Ipu pa3OuBKe Ha MOJCETH KaXaas MOACETh TpeOyeT CBOM COOCTBEHHBIH YHUKAIBHBIN [P
aZpec CeTH W IIMPOKOBEIIATENIBHBIN agpec - U OHU JOJDKHBI OBITh KOPPEKTHO BHIOpAHBI U3
nuana3ona ajapecoB [P cetu, KOTOpYIO MbI JeJIUM Ha MOJICETH.

Wrak, ecnu nipu pa3duske [P cetn Ha moaceTu, B KaKIOW M3 KOTOPHIX €CTh JIBA CETEBBIX
aZjpeca W JBa IIMPOKOBEUIATENBHBIX aJipeca - HaJl0 MOMHHUTb, YTO KaXklas U3 HUX YMEHBIIUT
KOJINYECTBO UCIOJIB3yEMbIX HHTEP(PEHUCHBIX (XOCTOBBIX) aJpEeCOB Ha JIBa.

DTO MBI TOJIKHBI BCET/Ia YUUTHIBATH MPHU BBIYMCIEHUU CETEBBIX HOMEpoB. Crenyromnuii
iar - BEIYMCIIEHUE MACKU MOJICETH U CETEBBIX HOMEPOB.

CereBas Macka - 3TO TO, YTO BBINIOJIHSAET BCE JIOTMYECKUE MAHUITYJISALUU 110 Pa3esIeHUI0
IP cetu Ha noxcern.

Jlns Beex Tpex kitaccoB [P ceteil cyliecTBytoT cTaHAapTHBIE CETEBbIE MACKU:

Kiracc A (8 cereBbix 6uToB) : 255.0.0.0

Knacc B (16 cereBbix 6utoB): 255.255.0.0

Knacc C (24 cereBbix 6uta): 251anmit 5.255.255.0

UTto6b! cO3/1aTh MO/ICETh, HYKHO U3MEHUTH MAcKy MOJCETH Ul JaHHOTO KJlacca aJlpecoB.

Homep noacetn MOXKHO 3a1aTh, 103aMMCTBOBAB HYKHOE JUIsl HyMEpalUHu MOJACETeH
KOJIMYECTBO Pa3psAIoB B HoMepe xocta. [l sToro Oepyrcs JeBble (CTapliue) paspsiibl U3
HOMEpa XOCTa, B MACKE e B3AThIC pa3psabl 3aMOIHSIIOTCS SAMHUIIAMU, YTOOBI TTOKa3aTh, YTO ITH

pa3psijibl TENEpb HyMEPYIOT HE y3eI a MO/ICEeTh. 3HaUeHMsI B OCTAIOLIMXCS pa3psiiax Macku
MOJICETU OCTABJISIIOTCSI PABHBIMH HYJIIO; 3TO O3HAYAET, YTO OCTABILKECS pa3psAibl B HOMEPE XOCTa
B [P-anpece momKHBI MCTIONIB30BATHCS KAK HOBBIN (MEHBIIINI) HOMEDP XOCTa.




Hanpumep, uToObl pa30duTh ceTeBOl ajapec Ha JABE TMOACETH, Mbl JIOJKHBI
M03aMMCTBOBATh OJWH XOCTOBBIM OUT, YCTAHOBUB COOTBETCTBYIOIIMI OWUT B CETEBOW Macke
MEPBOTO XOCTOBOTO OuTa B 1.

Ecnu Ham HY)XKHO dYeThIpe TOJCETH - HCIOIB3YyeM JIBa XOCTOBBIX OWTa, €CIM BOCEMb
nojceTeil - Tpu 6ura u T.4. OJHO3HAYHO, YTO €CIM HaM HYXHO IATh MOJCETEH, TO Mbl OyaeMm
MCIIOJIb30BaTh TPU XOCTOBBIX OnTa. COOTBETCTBYIOIKUM 00pa30M H3MEHSIETCS] M MacKa MOICETH:

st anpecos kiacca C, pu pa30oueHnH Ha 2 MOACETH 3TO AT MACKY -

ITITI111. 1111111 1.11111111.10000000 mu 255.255.255.128

py pa30oMeHNH Ha 4 MOJACETH MacKa B IBOUYHOM BUJIC -

IT111111.11111111.11111111.11000000, mitr B mecaruaHoM 255.255.255.192. u T.1.

Jlna namero aapeca cetu kinacca C 210.16.15.0, MOXHO OnpenenuTh CIeayOLuX
HECKOJIBKO CIIOCOOOB pa30MBKH Ha MOACETH: -

Yucno Yuc

MoACeT JI0 CeTteBast Macka

el XOCT

OB

2 126 255.255.255.128
(IT111111.11111111.11111111.10000000)

4 62 255.255.255.192
(1111111111111 111.11111111.11000000)

8 30 255.255.255.224
(IT111111. 11111111, 11111111.11100000)

16 14 255.255.255.240
(1111111111111 111.11111111.11110000)

32 6 255.255.255.248
(1111111111111 111,111 11111.11111000)

64 2 255.255.255.252

(11111111, 11111111.11111111.11111100)

Tenepsr HyHO penIUTh BOMPOC 00 ajpecax ceTed W MMPOKOBEHIATEIBHBIX aJipecax, U O
nuamna3one [P anpecoB miid kaxaoi U3 3TUX CEeTei.

CHoBa, mpuHUMAasi BO BHUMaHHUE TOJIBKO CEeTeBBIC ajpeca kiacca C. U MOKa3aB TOJIBKO
MOCTIEHIO0 (XOCTOBYIO) YaCTh aJpecOB, Mbl HIMEEM:

CereBas ITonce Ce Broadca Minl Maxl Xoc Bcero
Macka T™H Thb st P P TEI XOCTOB
128 2 0 127 1 12 126
6
12 255 12 254 126 252
8 9
192 4 0 6 1 62 62
3
6 127 6 12 62
4 5 6
12 191 12 19 62
8 9 0
19 255 19 254 62 248
2 3
224 8 0 3 1 30 30
1
3 6 3 62 30
2 3 3




6 9 65 94 30
4 5

9 127 9 126 30

6 7
12 159 129 158 30

8

16 191 161 190 30

0

19 223 193 222 30

2
22 255 225 254 30 240
4

W3 »TOii Tabmuupl cpasy MOXKEM YBHIETb, YTO YBEIMUYCHHE KOJMYECTBA TOZICETEH
COKpalnaeT olIiee KOJIMYECTBO JOCTYIHBIX XOCTOBBIX aJpecoB. Temepb, BOOPY)KEHHBIE ITOM
uHpOpMaIel, Mbl TOTOBBI Ha3HAYATh XOCTOBBIC U ceTeBbIe IP anpeca u ceTeBbIe MAacKH.




IIpumep 2
Ornpenenum, CKOJIBKO HY)KHO TOJIceTel /Il Harel ceTu kiacca C, 9ToObl pa30oUTh ee Ha
noxcety 110 10 XOCTOB B KaXKIIOIA.

Pemenue:

Cerp kmacca C wmoxer o0O0cmykuBaThb Bcero 254 XocTa IUIIOC aJpec CeTH H
HIMPOKOBEIIATEIbHBIN ajpec.

Just agpecaruu 10-Ti XOCTOB 3-X pa3psijioB HEJAOCTATOYHO, MOATOMY HEOOXOIUMO 4-¢
paspsna. Mtak, U3 BocbMH BO3MOXHBIX i kiacca C, HaM HY)XHO TOJNbKO 4 paspsia s
aapecanuu 10 XocTOB, OCTaNbHBIE MOKHO UCIOJIb30BaTh KaK CETEBBIC ISl alpecallii MOJCETEN.
Mgl yxe 3HaeM, 4TO KaxKasi OJICETh YMEHbIIAET KOJIMYECTBO BO3MOXKHBIX XOCTOBBIX aIpECOB B
JIBa pasa.

Hns agpecaruu 16 mojcereid HeoOX0AMMO MCTONB30BaTh 4 paspsna. Mrak, mocuntaem
Tenepb KOJMWYECTBO y3JI0B B Kaxaou u3 16 moacereit: 24 - 2 = 14 XocTOB. ITO KOJIUYECTBO C
3aracoMm YOBJIETBOPSIET yCIOBHE 3a/1a4H.

Borunciium Macky MojceTH, B 3TOM Cily4ae OHa UMEET BU:

1111111 1111111 1.11111111.11110000 mnum

255.255.255.240

MBpI 10KHBL OyIEM yKa3aTh 3Ty MacKy Ipu HACTPOHKE KOHPHUTypalMy KaXKa0To XOCTa B
Hallel ceTd (He3aBUCHMO OT TOTO, B KaKOU MOACETH HAXOJUTCS XOCT).

Tenepp, Hampumep, Mbl MOXEM cKa3aTbh, azapec 192.168.200.246 ¢ mackoi
255.255.255.240 - o3nayaet Homep cetu 192.168.200.240 u Homep y3m1a 0.0.0.6.

IIpumep 3

Tenepp, A BceX TpeX KIACCOB OMpPENEIMM COOTBETCTBEHHO MAcKH TOJCETH, U
MaKCHMalbHOE KOJMYECTBO Y3JIOB BO3MOXKHOE B KXKAOW U3 ATHX MOJCETEH, eCclIr HeoOX0IuMO
pa3OuTh COOTBETCTBEHHO CETh Kjacca A, ceThb kjacca B, cerp kmacca C Ha oTraenbHbie 4
MIOJICETH.

Pemenne:

Jnst cetn kmacca A:

MakcuManbHOE KOIMUYecTBO y31a0B 16 777 216. Jlna appecauuu 4-X noaceTel
HE0OX0aMMO 2 pa3psijia, 3HAUUT OCTaeTcst 22 paspsiia s aapecanud XOCToB. Takum oOpaszom,
KaXK/1asi U3 4eThIpex IMojceTei crocodHa oocmykuBaTh 222 - 2 =4 194 302 xocrta B KaXJI01 U3
MOJICETEN.

ﬁncno Yucmao
IIOJCETENl  XOCTOB CereBas Macka
4 4194 302 255.192.0.0 (11111111. 11000000.00000000.00000000)

Jlnst cetn knacca B

MakcuMallbHOE KOJIMYECTBO Y3/10B - 65 536. Jlng ampecanuu 4-x mojceTeil B CETEBOM
aapece Kinacca B Taxke Hy»KHO MCIONB30BaTh 2 paspsijia, HO Temepb CBOOOAHBIMU ocTaeTcs 14
paspsanoB. Takum 00pa3om, Kakaas U3 moiceTed MoxeT oocaykuBath 214 - 2 = 16 382 xocToB.

Yucno Yuc
MOJACET JI0 CeTteBast Macka
et XOCT
OB
4 16 255.255.192.0 (11111111, 11111111.
382 11000000.00000000)

HpHMep ¢ ceThio Knacca C Mol YKC pacCMaTpUuBaJIn. I/ITaK, TCIICPb CaMOC I''TaBHOC YMCTb




B IBOMYHOM BHJIe unTaTh [P agpeca, a c moMoIIbI0 MaCKU JIETKO MOKHO ONPEEIUTh HOMEP CETH
U HOMep y3ia. BoT Tenepb, MOKHO CKa3aTh, TEOpHs 3aKaHUMBAETCS, JUId Hallell paboThl OUYeHb
BaXXHO "OKpenHyThb" B HaBbIKax paboTel ¢ IP anpecamu, ymeTh pa3iensiTh CETH Ha IOJICETH,




BBIUHCIISATH MAacKu IMOJCETH, U Ha3HA4yaTh BO3MOXKHBIE ajapeca ceTei, M ajpeca XOCTOB - 3TO
npsiMasi 005I3aHHOCTh CETEBBIX aJIMHHUCTPATOPOB.

Hano ckazate, uro Ha3zHaueHue [P-ampecoB y3nmaMm ceTu make mpH HE OYeHb OOJIBIIOM
pa3mepe ceTu MpeACTaBISIeT ISl aIMUHUCTPATOpa OYEHb YTOMUTENbHYIO npouenypy. Iloatomy
cpasy BTopbIM maroM B IP anpecanuu pa3paboTurKy perinig aBTOMaTU3UPOBATh 3TOT MPOLIECC.

C oroif menpio OblT pazpaboran mporokon Dynamic Host Configuration Protocol
(DHCP), xoTopsIii 0cBOOOXKAAET aAMHUHUCTPATOPA OT ATHUX MPOOJIEM, aBTOMATH3UPYsI MPOIIECC
Ha3HaueHusa [P-aapecos.

DHCP moxeT noaiepuBath Crioco0 aBTOMaTHYECKOTO TMHAMHYECKOTO pacipeneeHus
aJpecoB, a Takke OoJee MPOCThIE.

IHocTranoBka 3apauu Kk [IpakTu4yeckoii padore 1

1. 3yunts npeasaraeMblii TEOPETUYECKUI MaTepUal.

2. BBIIOJIHUTE BCE 3JIEMEHTHI 3aJaHMs U COCTaBUTh ONMCAHUE C WHAUBUAYAJIbHBIMU
CKPHUHILIOTaMH, OTPAXAIOIIMMHU X0/l BBIIIOJIHEHUS PaOOTHI.

3. Ompenenure azapec ceTd U ajgpec ys3na and ciaeayrommx aaHHeix: [P-agpec
190.235.130.N (rme N-HOMEp BapuaHTa COIJIACHO TaOiMIlEe, JAHHOM HWXKE), CETeBas Macka
255.255.192.0.

4. OnperenuTe MackH TMOACETH IS cliydasi pazouenust cetu ¢ Homepom 192.0.0.0 Ha 32
MOJICETH.

5. CymiecTByeT eAuHasi KOpIOpaTHUBHAs CETh, KOJIMYECTBO Yy350B cetu - 50 450. Droit
CeTH BBIJENEH aapec ansi Bbixoaa B Internet 192.124.0.0. Ber pemmnu He TpeboBaTh OT
npoBaiifiepa JONOJHUTENbHBIX aJpecoB M OpPraHu3oBaTh & (QWIMAJIOB B OTOM CETH.
CrpammuBaercs: Kakoe MaKCUMaJIbHOE KOJIMYECTBO Y3JIOB MOKET OBITh B KOXKIOM M3 (hpumuanon?
Boluncnute cereBble Mackd M BO3MOXKHBIM JUAaNa3oH aJpecoB XOCTOB JUISl KaXIOro U3
¢dbunuanos.

6. Bbl sBisierech aAMMHHUCTPATOPOM KOPIIOPATUBHOM ceTH M3 6 mojaceTed, B KaKIou
nojaceTd mo 25 kommbploTepoB. HeoOxomumo wucmonb3ys oAuH Homep ceTu kiacca C
192.168.10.0, ompenenuTs NpaBUJIBHO JU BbIOpaH pa3Mep MOACETH, U HA3HAYUTh MACKU U
BO3MOHbIe [P-anpeca xoctam cetu.

7. Paznenuts [P-ceTh Ha moJiceTH B COOTBETCTBUU C BapHaHTOM U3 Tabmuibl. Jlius
Ka)KJ0M MOJICETH yKa3aTh IIMPOKOBEIIATENIbHBIN ajipec.

8. Odopmuts oruer no Ilpaktuyeckoit padote. IlpeacraButs otuer no IlpakTuueckoit
paboTe JyIs 3alTUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 3aJaHUM
B coorBercTBMM ¢ HOMEpPOM BapuaHTa BBINOJHUTH 3aJaHHE, B KA4€CTBE BXOJHBIX

JaHHBIX UCHOIL30BaTh JaHHbIE U3 Ta0Iuub! 1.1.

Tabmuma 1.1 — UanuBuayansHbie 3a1aHus

Bapuan | Certb [Toncern

- 1 192.168.16.0/24 5 moacereii ¢ 100, 20, 10, 6 u 40 y3namu
é 194.45.27.0/24 5 moacereii ¢ 34, 20, 62,10 u 40 y3namu
5 56.1.1.0/16 4 noxceru ¢ 65, 22, 10 u 30 y3namu
.4 147.168.0.0/16 5 moacereit ¢ 56, 16, 10 u 70 y3mamu
5 193.68.61.0/24 5 moacereit ¢ 100, 20, 10 u 40 y3namu
6 192.100.0.0/24 4 noxacetu ¢ 80, 20, 12 u 20 y3namu




195.18.11.0/24

4 noacetu ¢ 110, 11, 10 u 40 y3namu

207.15.0.0/24 4 nmonceru ¢ 28, 80, 10 u 40 yznamu
9 222.11.0.0/24 4 noxceru ¢ 110, 20, 10 u 50 y3namu
.10. 200.2.2.0/24 4 moxacetu ¢ 100, 20, 10 u 40 y3namu
11. 201.111.32.0/16 5 moaceteii ¢ 170, 590, 1500, 800 u 254 y3namu




12. 128.200.1.0/16 S moacereit ¢ 115, 300, 200, 128 u 420 y3namu
13. 53.11.0.0/16 S moacereit ¢ 165, 222, 128, 110 u 430 y3namu
14. 146.77.0.0/16 5 moaceteit ¢ 550, 116, 200, 256 u 170 y3namu
15. 194.54.45.0/24 4 mopceru ¢ 103, 39, 10 u 16 y3namu

16. 142.51.0.0/16 4 moacetu ¢ 180, 120, 12 u 30 y3namu

17. 43.0.0.0/16 4 moxaceru ¢ 151, 211, 16 u 70 y3namu

Copep:xxanue oTyera

ITo BbIMOTHEHHOMN paboTe cocTaBigeTcst oT4eT. OTUET BBIOJIHIECTCS B JJIEKTPOHHOM
Buje. [1o BBIMOIHEHHOMY OTYETY MPOBOAUTCS 3amuTa [IpakTuyeckoil paboThI.

Otuer no IlpakTuyeckoil paboTe NOMKEH COCTOSATh U3 CIAEAYIOIIUX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAsI YacCTh;

- OCHOBHAs 4acTh (omucaHue paboThl);

- 3aKJIFOYCHHE (BBIBOIBI).

BBojHas yacTh oTUeTa 10JIKHA BKIIHOYATh ITyHKTHI:

- YCJIOBHE 3a]1auH;

- TIOPSAZIOK BBITIOJTHEHUSI.

- IpOTrpaMMHO-aNIapaTHbIE CPEICTBA, UCIOIb3yEMbIE IIPU BHIIIOJHEHUH PAOOTHI.

3ammra oryera mno Ilpaktuueckoil paboTe 3akimO4aeTcss B NPEIbSBICHUH
IpEenoaBaTe0 IOJYyUYEHHbIX pe3yJbTaToB B BHUAE (aiga M AEMOHCTPALUHU IOJYYEHHBIX
HaBBIKOB IPU OTBETAaX HA BOMPOCHI MPETIOAaBATES.

KoHnTpo/ibHBIE BOIPOCHI

. Kakue 6p1Batot knaccel [P-agpecos.

. Kak o mepBomy 6aiiTy ampeca onpeaenuTs ero kiacc?

. Uto Takoe Macka azapeca, Ha 4TO OHa yKa3bIBaeT?

. st yero Hy»KHbI MacKU aJJpecoB IEPEMEHHON JIMHBI?

. 3noxure anroputm AeseHus: ceTeil Ha MmojceTu ¢ noMmoupio VLM
. ABroHomHbIe [P anpeca

. Knaccer IP agpecos

. JIoMeHHBIE UMEHA CTPOATCS MO UEPAPXUUECKOMY TTPU3HAKY ?

. [P-agpec cocTout U3 AByX 4acTei: HOMEpa CETH U HOMepa y3ia?
10. Tumner anpecoB cteka TCP/IP

O 00 1 N DN K~ W —

IIpakTnueckasi padora 2. DyHKIUOHAIBbHOCTH HH(POKOMMYHUKANNOHHBIX CHCTEM M
cereid. UHCTpYMEHTBI NPOEKTUPOBAHUSA HHPOKOMMYHMKALIMOHHBIX ceTeil

Heasr padoThl: M3yYyuTh (QYHKIMOHATHLHOCTh WH(POKOMMYHUKAIIMOHHBIX CHCTEM H
ceTeil; U3yYuTh MHCTPYMEHTHI MPOEKTUPOBAHUS HHPOKOMMYHUKAIIMOHHBIX CETEH.

OcHoBBI TEOPUH

NetCracker Professional: 0030p Bo3MoxkxHOCTEH

NetCracker® Professional - MHCTpyMEHT Ui TIPOEKTUPOBAHUS M MOJEIMPOBAHUS Kak
JOKAIBHBIX (OJTHO- 1 MHOTOYPOBHEBBIX ), TaK M paclpeAeIEHHBIX CeTel, KOTOPBIH MPEeACTaBIsSeT
MO/IENIb CETH B YHUKAJIHHOM, TUHAMUYECKOM M BU3YAJIIbHOM BH/IE.

[Iporpamma conepkuT 0a3y MaHHBIX C THICSYAMH CETEBBIX YCTPOWCTB Pa3IHMYHBIX
MPOU3BOAUTEIICH U MO3BOJISIET CO3/IaBaTh U JOOABIISTH B 6a3y COOCTBEHHBIE YCTPOMCTBA.

I'paduueckuii uarepdetic drag-and-drop mo3BossieT MPOEKTUPOBATH U TUIAHUPOBATH CETH
JIeTKO - 06e3 00ydJeHus.

OnHoli W3 Hambojee HMHTEPECHBIX M TIOJNE3HBIX (QYHKIHUA TMPOrpaMMBbl  SIBIISIETCSI
HaIJIAAHAsT WMHUTAlMs paboThl ceTH ¢ moMomipio aHuMmanuu. Ilocrme Toro, kak ceTb
CIIPOEKTHPOBaHa, Mbl MOXKEM 3aJ1aTh B HEH BHJbI TpaUKa U MPOBEPUTH €€ PabOTy, UCTIONIB3YsI




¢bynkmuro  NetCracker Professional AutoSimulation™ wu  pa3naudHble  CTaTHCTHYECKHE
coobuieHus. B ciydyae HEOONBIINX MPOEKTOB MMHTAIMS PaOOTHI CETH MPOMUCXOAHUT B PEXHUME
peaNbHOrO BPEMEHH.

B mpomecce wumwuranmuum  paboOThl  TpoeKTa € MapaMeTpamMd, — MaKCHMAallbHO
NpUOIMKEHHBIMH K pEaJbHBIM, IIpOorpaMMa OTOOpaKaeT W HAKAIUTUBAeT pPa3jIMYHBIC
CTAaTHUCTUYECKUE JaHHbIE, KOTOpbIE IO OKOHYAHUU HUMHUTAIUU paboOThl MOXKHO Oyzaer
POCMOTPETh M pacrevyaraTh B BUIE OTYETOB.

B kauecTBe [OMONHUTENBHBIX (YHKIMI B MporpaMme peaii30BaHbl CJEIyIOIIHNe
BO3MOXXHOCTH:

- CKaHMpOBaHHE M paclo3HaBaHHWE pealbHOU ceTH (Autodiscovery) m e€ ycTpoucTB (M
apaMeTpoB WX HACTPOWKHM) C aBTOMAaTHYECKHM CO3JaHHMEM HOBOTO IPOEKTa Ha OCHOBE
MOJIyYEHHBIX JaHHBIX;

- IMIIOPTUPOBAHKE MPOEKTOB, CO3IaHHBIX C TOMOIIbIO Mporpammbl Microsoft Visio™,;

- SKCTIOPTHPOBAHHUE CO3JIAHHOTO MPOEKTa B rpaduueckuit (aii;

- BO3MOKHOCTb aBTOMAaTHYECKOTO TOJCUYETa CTOMMOCTH BCETO 00OPYIOBAaHUS B MPOECKTE
U NPOTSKEHHOCTHU JIMHUM CBSI3U.

Ycranoska nporpammsbl NetCracker Professional 3.2

3amyctuTe MporpamMmy yCcTaHOBKHU netcrack.exe (mnu setup.exe).

IIporpamma NetCracker Setup momoxker Bam ycranosute NetCracker Ha xomImbroTep.
OTO0 o03Hayaer, 4yTo Ha XKECTKMM AUCK OyIyT CKONMPOBAaHbl M pa3apXUBUPOBAHBI (paiisibl
IpOrpaMMBl, U 3aTeM IIporpamMma OyAeT HacTpoeHa 1o Bamemy ycMoTpeHuro.

Pucynok 2.1 - YcranoBka: BBOJ UIMEHH U OpraHU3alUN

Haxxmure knomky Jlanmee (Next), mocie dero Bam Oyaer mnpeniokeHO NpOYUTATH
nunieH3noHHoe cornamenne. CHoBa Haxxmute KHOmky Jlamee (Next). Bregure Bame ums u
Ha3BaHHUE OpraHU3aLUU:

Haxxmurte xnomky [lanee (Next). B mpemioxeHHOM OKHE CHadajga YKaKWUTE Tanky, B
KOTOpYIO Oy/IeT yCTaHOBJIEHA MPOTrpaMMa, PEeKOMEHYeTCsl OCTaBUTh TAIKy MO YMOJIYaHUIO:

C:\Program Files\NetCracker
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Pucynox 2.2 -YcranoBka: BRIOOpP THIIA U ITyTH YCTAHOBKHU




Ternepb BeIOCpHUTE OJUH U3 TPEX BAPHAHTOB YCTAHOBKHU:

Typical (Tunnunas) — PEKOMEHJIYETCAI.

[Ipu nanHoM Tune KoHUrypauu OyIyT YCTaHOBJIECHBI HaubOoJIee YacTO MCIOJIb3yeMble
KOMITOHEHTBI TIPOTPAaMMBI: OCHOBHBIC IPHMEPHI, PYKOBOJCTBO JUIi HOBHYKOB W OCHOBHBIE
npaiiBepbl 0a3bl JaHHBIX. Peslko ncnoab3yeMble KOMIOHEHTHI ycTaHoBieHsl HE OynyT.

Ecnu nocne BbiOopa TaHHOTO BapHaHTa YCTaHOBKH B JajJbHENIIEM, ITPU UCIIOJIb30BAaHUH
nporpaMMbl, Bam moHamoOsATCS Kakue-muOO W3 OTCYTCTBYIONIMX KOMIIOHEHTOB, BbI Bcerja
CMOXeTEe 3allyCTHTh KOIHIO MPOTrPaMMBbl YCTAHOBKM, KOTOpas Takxke OyJeT yCTaHOBJEHA Ha
Bamewm xéctkom mucke, u BbiOpath onuuio Add/Remove Components ([{o0aButs/Y nanute
KOMITOHEHTHI).

Compact (KoMnakTHas1) yCTAHOBKA NPOIrpPaMMbl

Kommnakraas YCTaHOBKa IMIpC€AHa3HauUCHa IJid JISIITOIIOB H HOYT6YKOB, B KOTOPBIX
IOPOCTPAHCTBO KECTKOTO JHMCKAa OrpaHUueHo. I3 ycTaHOBKM OyayT HCKIIOUEHBI (aiiabl
IIPUMEPOB, PyKOBOJACTBO /I HOBUYKOB U IpaiiBepsl ba3bl JaHHBIX.

Ecnu nocne BbiOOpa JaHHOTO BapHaHTa YCTAHOBKH B JajbHEHIIEM, ITPU UCIIOJIb30BAaHUH
nporpaMMbl, Bam moHano0sTCA Kakue-1u00 W3 OTCYTCTBYIOIIMX KOMITOHEHTOB, BBI cMmoxkere
3aIlyCTUTh KOIHUIO IPOTrpaMMbl YCTaHOBKH U BbIOpaTh onuuio Add/Remove Components.

Custom (Ilo Be10OpY). YcTaHOBKA IPOrpaMMbl 10 BBIOOPY

JanHblil THI KOH(Urypanuu MO3BOJUT Bam BBIOpaTh KOMIOHEHTHI MPOTPaMMBI IS
YCTaHOBKH TO >kenaHuto. Ilocie BBIOOpa MaHHOTO THIA YCTAaHOBKM M HaXkaTws KHOMKW [lamee
HOSIBUTCSL €IIE ONHO OKHO, B KOTOPOM BBl MOXXeTe OTMETHTh TpeOyeMble KOMIOHEHTHI WIIN
HUCKIIIOYUTH JITUITHUC:
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Pucynok 2.3 - YcraHoBKa: BEIOOp KOMIIOHEHTOB

Ecmu mocne BbiOOpa JaHHOTO BapWaHTa YCTaHOBKM B JalibHeiiem Bam motpeOyercs
YCTAaHOBUTh WJIU YyNAJUTh KaKue-TM0O0 W3 KOMIIOHEHTOB, 3aIlyCTUTE KOIMIO TMPOTPaAMMBbI
ycTaHOBKH | BeIOepuTe onuuio Add/Remove Components.

Onuus Run from Network Server (CereBoii BapuaHT)

Orta omnuus JAOCTyIHA TOJBKO B CETEBOW BEpPCHM MPOrpaMMbl, KOTOpas 3/eCh He
paccMaTpuBaercs.

[locne BbIOOpa THHA YCTAaHOBKM HakMuUTe KHONKY [oroBo. IIporpamma HayHET
KonupoBaHue (aiioB Ha Bail KoMIblOTEp U 10 OKOHYAHUU BBIBEAET OKHO ¢ MH(popmaruein oo
ycnemHoi ycrtanoske. Haxxmure OK.




MetCracker Setup |

@ MetCracker Professional 3.2 Succeeded!

Thank vou for installing MetCracker Professional 3.2

Pucynoxk 2.4 — YcraHoBka 3aBeplieHa

B pesynbraTte ycnemHoW yCTaHOBKM IIpOrpamMmbl B rpynne nporpam mesro Ilyck
nosiBuTcst HoBas rpynma NetCracker Professional 3.2, B KoTOpoit HaXOASATCS SIPIBIKU:

- k nporpamme NetCracker Professional,

- k mporpamme yctaHoBku NetCracker Professional 3.2 Setup

- K (haililamM pyKOBOJICTBA U CIIPABOYHBIM (paiiam

- E MHetl 1= 3. MetCracker Profeszional

P [_:j C&h . Enceclopedia + @ MetCracker Professional Users Guide

4 [_:j Intellect Traiter 3 MetCracker Pro Litorial

L4 [_:::] Nekund no Access r @ MetCracker Professional 3.2 Help

> [_‘j Flatitwrn L @ MetCracker Professional 3.2 Published Tutarial
P [_:j Electranics Workbench » @ MetCracker Professiohal Readme File

L [_:j FORTRAMN PowerStation r E% MetCracker Professzional 3.2 Setup

r = T

Pucynoxk 2.5 - I'pynmna nporpamm «NetCracker Professional 3.2» B mento ITyck

ITocranoBka 3anaum k IlpakTudeckoii padore 2

1. U3yunTts npeasaraeMblii TEOpEeTUUECKUI MaTepual.

2. BBINOJIHUTE BCE JIEMEHTHI 33JJaHUSI U COCTaBUTh ONMCAHUE C MHIWBUYaJIbHBIMU
CKPHUHILIOTAMH, OTPAXKAIOIIMMH X0/l BBITIOTHEHUS PabOTHI.

3. I[locTpouts ceTeByr0 KOHPUTYPALINIO JTIOKAIBHON CETH 110 BapUAHTY UHINBUYaJIbHOTO
3aJjaHusl, YYUTHIBAs MIPEIMETHYIO HAPABICHHOCTh CETEBON MH(PACTPYKTYPHI.

4. CocTaBUTDH TAOIHILY, OTPAKAIOIIYIO CTOUMOCTh CETEBOM MHPPACTPYKTYPHI.

5. [IpoBecTr oNTUMHU3ALNIO IITATHOTO PacMCaHus, OKa3aTh U3MEHEHUS B CTPYKTYpe
JIOKAJIBHOW CETH.

6. CocTaBuTh TaONHIy, OTPAKAIIIYID CTOMMOCTh OINTHMU3UPOBAHHOW CETEBOM
UHPPACTPYKTYPHI.

7. OnpenenuTh MOJYYCHHBIH 32 CUeT ONTUMHU3AIIMY ITaTa YKOHOMUYECKHH 3(PPeKT.

8. Odopmurts otuet no [Ipaktuueckoit padore. [IpeacraButh otuet mo IIpakTudeckoit
paboTe 11 3alUTHI.

BapI/IaHTbI HHAUBUAYAJIBbHBIX 3aJaHui

B coorBercTBMM ¢ yKa3aHHOW MpPEAMETHOM 00JacThlo, HA3HAUYEHHEM OTIela
IOPENIPUATHS, HA4YaJIbHBIM KOJMYECTBOM COTPYOHHMKOB M KJIAaCCOM HCIIOJIIB3YEMOH Ha
OpeanpUITUN MH(POPMaLIMOHHON CUCTEMBbI BBIITOJIHUTH IIPOEKTUPOBAHNE

MH(POKOMMYHHUKAIIMOHHONH MH(PACTPYKTYphl OTAENa MPEANpUATHs, IPOBECTH ONTUMHU3ALMIO U
paccuuTaTh NOJYyYEHHBIH SKOHOMUYECKUHN AP (DEKT.

Tabmuna 2.1 — UnauBuyanpHbIE 3aJaHAS

Ne| TIpenmernas o61acThb Kinace UC Otnen [rar,
YEJIOBEK




1 Ckian MRP Otnen 15
yIpaBiieH
us
MOCTaBKa
MU
2 [IpounsBoacTBEHHOE ERP Otnen kaapoB 10
IIPEIIPUSITHE
3 | Toprosoe npennpusitue CRM Otnen npogax 12
4 | Toprosoe npennpusitue SCM Otnen 3aKymnok 13
5 | Toprosoe npeanpusitue B2C NT-ornen 25
6 | ToproBoe npennpusitue B2B UT-otnen 26
7 | CrpoutenbHOE NpeanpUsITHE NC ynpasnenus | Otnen 14
yIpaBiieH
ust
MOCTaBKa
MU
8 | BeIcuiee yueGHOE 3aBesieHE NC yyera Jexanar 15
9 | CanaTOpHO-KYpOPTHBIN CRM Otnen 17
KOMIUIEKC MapKeTHHTa
1 | byxranrepckoe npeanpusitue | CRM Otnen npopax 18
0

Conepxanue oTyera

[To BrImonHEHHOM padoTe cocTaBisieTcss oTYeT. OTYET BBINOIHACTCS B 3JIEKTPOHHOM
Buzie. [1o BeImonHeHHOMY OTUeTy poBOAUTCs 3amuTa [IpakTnueckoil paboThl.
Otuer no IlpakTHueckoit paboTe OJIKEH COCTOATh U3 CIEAYIOLIUX CTPYKTYPHBIX

AJIEMEHTOB:
- TUTYJIbHBIN JIUCT;
- BBOJIHAs YacCTh;

- OCHOBHasI 4acTh (omucaHue paboThl);

- 3aKJIFOYEHHE (BBIBOJIBI).

BBoaHas yacTh oTueTa JOKHA BKIIOYATh ITYHKTBI:

- YCJIOBHE 3a]lauH;
- TIOPSIIOK BBINIOJIHEHUSL.

- IpOrpaMMHO-aNNapaTHbIe CPEICTBA, UCTOIb3yEeMble IIPU BHITIOJTHEHUH PAaOOTHI.

3ammTa oT4YeTra II0

IIpakTryeckoit

pabote

3aKJII04YacTCA

B MNPEABABICHUN

MPETOAaBaTeI0 TOJMYyYEHHBIX Pe3yJIbTaTOB B BUAC (aija W JIEMOHCTpAIMH IOJyYeHHBIX
HAaBBIKOB IIPY OTBETaX HAa BOIIPOCHI MPENOIaBaTEN.

KOHTpOJ’IbeIe BOIIPOCHI

AN DN BN W~

7. Ananu3 3QGeKTUBHOCTH PabOTHI CETH

8 Ilepeuncnure 3KCITyaTallMOHHbIE TPEOOBAHUS K CETEBOM MH(PACTPYKType.

9. Ilepeuncaure npaBuiIa pa3pabOTKU TEXHUYECKOTO 3aaHuUsl.

10. B kakuX OTHOIICHUAX HAXOAATCA 3aKa3yMK U pa3pabOTUMK TpU BbIPaOOTKE
TpeGOBaHU K MPOEKTY MH()OKOMMYHHUKALIMOHHOW HH(PPACTPYKTYPE MPEATPUATHS?

. IIpoekTrpoBaHMe JOKAIbHBIX CETEN PA3IMYHON TOIOJIOTUH
. Beibop cranmapra mocTpoeHus cetu

. Beibop xabenpHOM HHPPACTPYKTYPHI

. Be16op cetreBoro ob6opyaoBanus

. Be1Gop ceTeBbIX MPOrpaMMHBIX CPEACTB
. OcHamenne pabodero Mecta

IIpakTnyeckas padora 3. ApxuTeKTypa HH(POKOMMYHUKAIIMOHHBIX CHCTEM




Henn padoThI: H3Y4UTh METO/bI IIPOEKTUPOBAHMS APXUTEKTYPBI
UH(POKOMMYHUKAIIHOHHBIX CHUCTEM, U3Y4UTh UHCTPYMEHTBI MOJIETTUPOBaHUS
UH(POKOMMYHUKAITMOHHON UHPPACTPYKTYPHI PEANIPUATHN 1 OpraHU3aLNi.




OcHoBBI TECOpUH

OcHOBBI MO/IeTHPOBAHUSI HH(POKOMMYHHKAIMOHHBIX CeTel

3anycture npuinokeHne NetCracker Professional, Beibupas Programs == > NetCracker
Professional 3.1 == > NetCracker Professional u3 Mento Ilyck. B nomonnenue k obGmactu
3aroJIOBKa, TJITAaBHOMY MEHIO M MHCTPYMEHTaJIbHBIM TaHensiM, okHO NetCracker Professional B
OCHOBHOM COCTOMT U3 Tpex obiacteil: Opaysep, pabouyee HpPOCTPaHCTBO, M 00JacTh OKHA
nzoopaxkenus. Korma Ber 3amyckaere NetCracker Professional, pabouee mpocTtpaHCTBO
conepxuT mycroi skpaH Netl. O6mactb okHa M300paxkeHus 3amojHSAETCS H300paKEHUSIMU
YCTPOWCTB W TPWIOKEHUNW B 3aBUCUMOCTH OT BBIOpaHHOTO U3 0a3pl JaHHBIX (3maHus,
YHMBEPCUTETCKHE FOPOJKH, U paboyKe IPyMIibl JOKAJIbHOM CETH).
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Pucynok 3.1 - OcnoBnoe npuxiagaoe okHo NetCracker Professional

Ortxkpoiite NetCracker Professional (.NET) aiin.
st orobpaxkenus nuasnora oTKpeIThs, u3 MeHto File BeiOupatotr Open.

Open [7]x]
Loak in: I 23 NetCracker j ﬁil e
Bin @ Heporls
Ddb (5515 arnples
Direct @ SnInB ug

Images (22 Tutorial
faps
Profiles

Files of type: INalCrackel Files [*.net] j Cancel

Pucynok 3.2 - OTKpBITOE AMATOTOBOE OKHO

Cnenaiite nBoWHOW mIeTUOK Ha mamke Samples, 4ToObl OTOOpa3UTH ee coaep)KaHue.
Haxwmure Ha ums daitna Techno.net, u Haxkmute kHONKy Open, U cAenaiTe ABOWHOM IIeT40K
Ha umeHn (aitma Techno.net. OkHO TOSBUTCS B 00JIACTH OKHa pabodero mpocTtpaHcTBa. B
001acTH OKHa pabovero NpocTpaHCTBa OTKPOeTCst u300paxkeHue npoekra « Technoy.
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Pucynoxk 3.3 - Oxno npoekra «Techno»

s ynobctBa pabOThl pacHoIOKUTE OKHO pabodyero MpocTpaHCTBA Ui Pa3BEPHYTOrO
IPOCMOTpa, HaXKMMasi Ha KHOIIKY pa3BEpThIBaHMsI Ha OKHE. YBEJIWYbTE 00JAcCTh MPOCMOTPA,

Ha)XuMasl KHOIIKY Z00 & .

[TpocmoTpuTe Opoy3ep B HeM Biiaaka Device (YCTpolCTBa), U paclosioKUTE Kypcop Ha
Routers and bridges (Moctax u mapmpytusaropax). B 6poysepe, HaneBo ot Routers and bridges,
C/IeJIaliTe IIETYOK HA CHMBOJIC paciiupeHus (+).

@ Fouters and bridges

Crmucok Routers and bridges packpoercsi, 4TOOBI TOKa3aTh KaTETOPUH STUX YCTPOICTB.

Pa3BepHuTe cnimicok nanee, HaKuMas Ha cuMBoJT pacmupenus (+) mis Backbone routers
(ba3oBBIX  MapmIpyTH3aTOpOB),  3aTe€M, pPa3BepHUTE  CIUCOK, YTOOBl  OTOOpa3HTh
MapuIpyTU3aTopsl, M3roToBieHHble Cisco Systems. Bbl moaHOCTBIO pa3zBepHyn ciucok Cisco.

YtoOmI BBI6paTL YCTPOPICTBO B 6poy3epe Haxxmute Ha Cisco 7010. OGpaTuTe BHUMaHHE,

; OoKa3aTh BCE YCTPOWCTBA B ATOH
KaTeroOpuHu.

[epemecTuTe 1MOJIOCY NPOKPYTKH OPOY3€pa BHU3 JI0 TOTO, [TOKa BbI HE BCTPETHTE CIIUCOK
LAN adapters (amanTepoB JokambHOH cetn). Pa3Bepuure LAN adapters 3areM chnmcok
Ethernet, u Haxxmure Ha manky 3Com Corp.

Ob6nacte okna M3o00paxenus oroopasut tiatel LAN adapters Ethernet, usrotoBneHusie
3Com Corp, moyioca MPOKPYTKH oOnacTh OkHa M300pakeHHsl JaeT BO3MOXXHOCTH JICTATh
o0macTth okHa M300paxkeHus1, 1 MpOCMaTPUBATh U300paKeHHs YCTPONUCTB.

Haxxmute Ha m3oOpaxkenme yctporctBa Fast EtherLink 10/100 PCI, B obmactu oxHa
Nzobpakenus.

Fast EtherLink
10100 PCI

Pucynoxk 3.4 - 306paxeHue ycTpoiicTBa

Ha I/IHCT”p}IMeHTaHLHOﬁ naHenu ba3el JaHHBIX KHOIKA prr[HBIe HMxoHb1 HaXxaTa, KakK
BI)I6paHHOC 3HAYCHUC 110 YMOIYAHHUIO.



Pucynok 3.5 - UHcTpyMeHTanbHas aHEb

Jlnis n3MeHeHus pexxuM cnuckoB B O6mactu okHa M300pakeHus, Ha MHCTPYMEHTAIbHOM

HaHeau BEIOUparoT KHONKy Details L

N300pakeHust yCTPONCTB, KOTOPHIE TMOSBISAIOTCS B 00yacTH okHa M300paskeHws,
0TOOpaXeHbI B MEHbIIIEM (popmare.

Mame | Catalog number | T arget environment | Configuration E
BB EtherLink %L PCI TRO NIC 3C3008-TPO PC board Plug-in
BRI EtherLink /ML 32 PC board Plug-in
BB Fast EtherLink 104100 PCI PC board Plug-in =
BEAC - ok Cblomel il CICA TS DTEOT T [ ]l Diliam in J
T Meszages Devices I@ Recenty used I

Pucynoxk -1.1 - OToOpakeHue onucanusi ycTpoicTB

M3meHuTe pexxuMm Opoy3epa Ha MHCTPYMEHTAJbHOW MaHenu bas3bl JaHHBIX, B MOJE CO
crIHcKoM BeIOMpatoT Vendors.

', NetCracker - Techno.net - [Top]
@ File Edit “iew Database Global Sites Dbij

sl =T E N TN e
EEle'IEE

[ ALFA Netcom
[y . - I I -

Pucynk -1.2 - VI3meHeHue pexxuMa oToOpaxxeHus 6a3bl yCTpoicTB

baza maHHBIX yCTPOMCTB MEpecOpTUpPYETCs B al(paBUTHOM TMOPSAKE MO HAMMEHOBAHUSIM
MPOJIaBLIOB WJIN MMPOU3BOJUTENICH.

| Geneh
[]---D 3Com Corp.
-0 ALCC Spstems
----- (1 ADC Fibermuz
-1 ADC Kentox

-] ATAT PARADYNE
----- D ATET Tndom
- ATL Enterprises

F-0 &M of America -
| | »
=2 2 [

Pucynox 3.8 — M3ameHenne pexxnma oToOpakeHus1 6a3bl YCTPOUCTB

Bpoysep YcrpoiicTBa (6a3a 1aHHBIX YCTPOMCTB), OTCOPTHPOBAHHBINA MO0 HAMMEHOBAHUSM
MPOJABIIOB WU IPOU3BOAUTENEH




Tenepr BweiOepuTe Fast EtherLink 10/100 PCI B  Opoysepe, pa3BopauuBas
nepeuncinennsie 3neMenTsl (IIyte: 3 Com Corp.S&LAN adaptersS&Ethernet) B O6nactu oxHa
N300paxkenus, aucratoT BHU3 U BeiOuparoT Fast Ethernet 10/100 PCI.

Bbr 3amernnn Tpu BKIagku Ha obOnacth okHa M3o00pakenmii. HakmuTe Ha BKiIajKe
Recently (HenasHo Vcmonb3oBaBmmecs).

| B = O — [l °
Gy Huldeg

Buiding ] HP g EA Cisco 7000
Il
T derions Em i Receally ued [ '
[Fimr Hile ot 11 [ v 10000 [ W

Pucynoxk 3.9 - Bxinanka «Recently used» B nanenu «/300paxenus»

Ob6nactp okHa M300paxkeHus Tenepb 0TOOpakaeT N300paXKeHUs: yCTPOUCTB, CBA3AHHBIX C
MIPOEKTOM, OTOOpakeHHbIM B pabouem mpoctpaHcTBe. [lockonbky Bel dopmupyere cereBoit
npoekT, NetCracker coxpaHseT KONHIO KaXXAOro H300pakeHUs yCTPOHCTBa, KOTOpoe Bhl
BKounii. Korma Bel XoTuTe CO3MaTh POEKT, HCIIONB3YsI MHOKECTBEHHBIE KOITHMH YCTPOICTBA,
Bbr MoskeTe BbIOMpaTh ycTpoiicTBO b0 u3 BKiaaku Devices, nubo u3 Bkianku Recently u3
obnactu okHa M300paxeHus.

UtoObI mosmyunTh WHGOPMAIIMIO OTHOCHTEIIBHO ycTpoiicTBa B Pabodyem mpocTpaHCTBeE,
JBaX/bl LIEJIKHUTE Ha ycTpoiicTBe. Cremaiite BOMHON Ienuok Ha Mapuipytuzatope Cisco
7000, pacroyioxkeHHOM B IIEHTPE OKHA caiiTa.

Oxkno juanora Kordurypanuu ains mapmpytusaropa Cisco 7000 oToOpaxeHo HUKE

BY HESI Inbeace Processa
WY H55I Irestace Processs
B HE5| Irdeiacs Procezssy
B ATH Irfadiare Proceisn

e R [Bem ] e |

Pucynox 3.10 -Okno quanora Kondurypamnun

OxkHo Janora Kondurypauun BKJIFOYAIOT n300paxeHue YCTPOMCTBA,
KOH(UTIypallMOHHYIO TMaHelb BbIOOpa, KHOMKY Device Setup, xHomky Plug-in Setup, kHOmNKY
Close, u kHonky Help.

YroOel BbIOpaTh HSSI Interface Processor (Ilpomeccop cBs3M BBICOKOCKOPOCTHOTO
MOCJIEIOBATEILHOTO ~ WHTEpdeiica), Ha TMaHenmu BBHIOOPA, HAXHMAIOT HAa TEpPBHIA U3
NEPEYHCIICHHBIX CMEHHBIX OJokoB. OOpaTuTe BHHUMAaHHUE, UYTO, MOCKOJIbKY Bbl BbIOHMpaeTre
CMEHHBIA OJIOK, W300paXKCHHE yCTPOMCTBA WU3MEHSETCS, YTOOBI yKa3aTh, TJ€ CMEHHBIH OJIOK
pacIrookeH B yCTPONCTBE.

Tenepp mpoOYIOT HaXkaTh HAa KaXKJbli CJIOT HA N300pakeHnn ycrpoiictsa. [lockonbky Bbl
BbIOMpaeTe CMEHHBIM OJIOK, OH BBICBEUMBAETCS, U HAa M300paXEHUU YCTPOMCTBA M Ha IMaHEIu
BbIOOpa. Kronka Plug-in Setup Temeps cTaHOBUTCSI aKTHBHOIA.
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Pucynok 3.11 - VMI3meHeHHe KapTUHKU IIPU BHIOOPE CII0Ta

UrtoObl 00paTUThCS K MH(YOPMAIIMM OTHOCUTEIBHO CMEHHOTO 0JI0Ka UCTIONb3YIOT OJIUH U3
CIIEIYIOIINX METOJOB:

- Ha nmanenu BbIOOpa, HaxkmMuTe Ha cMeHHbIM Onok ATM Interface Processor TAXI
(ITpouieccopa cBsi3M aCMHXPOHHOM CHCTEMBI Iepenayd), Ha)KMUTE IPaByl0 KHOIKY MBIIIH,
4T00BI 0TOOPA3UTH JIOKAJILHOE MEHIO, U BBIOMpaTh kKoMaHty Properties.

- Ha manenu BbIOOpa, Haxkmure Ha cMeHHbIH Onok ATM Interface Processor TAXI
(ITporueccopa cBsI3M aCHHXPOHHOM CHCTEMBI Ilepeiadun), U HaxkMuTe KHONKy Plug-in Setup.

- Ha n3o0paxenuu ycrpoiicTBa, HaxxMuTe Ha cMeHHbIH 010k ATM Interface Processor
TAXI (IIpomeccopa cBsI3M aCUHXPOHHOM CHUCTEMbI NEpeJaud), U HaXMUTE KHOMNKY Plug-in
Setup.

OKHO-ZIMaJIOT CBOMCTB IS ’TOT'0 CMEHHOTO OJI0Ka U300pakeHO HUKE.
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Pucynok 3.12 -OkHo-Iuaior CBOMCTB

B okHe-nuanore cBoiCTB, Ha)XMUTE Ha Me4yaTHbIM KOHTakT Protocols, 4ToObl BUAETH,
KaKye TPOTOKOJIBI JOMYCKAIOTCS JJISl 3TOT0 CMEHHOTO OJI0KA.

UroObl 3aKpHITh OKHO-HAJIOT CBOMCTB Ha)XMMaloT Jr00yro u3 kHonok Cancel wim OK.
Bbl nonazere Hazaq K 1Maory KOHQUIypamuii.

UroOs1 BuzeTh, KoHpuUrypanuto Cisco 7000, B okHe nuanora KOHGUTypai, HAKUMAIOT
kHornky Device Setup. Beibepure Briiaaky Ports, 4ToObl BUAETh, CKOJIBKO MOPTOB HUCIOJIb3YETCS
U CKOJIBKO HE MCIIONB3YyeTCs, 3aKpoiiTe quanor CoiicTBa, HaxkuMasi kHorky Cancel mmu OK.

He 3akpeiBaiite quanor Konguryparus

BceraBum npyroit cMeHHBI 070K B 3T0 ycTpoiictBo. Haxkmure Bkianky Recently u3
oOmnactn okHa M3o00paxenus. B obnactu okHa M300paxenus, aucraiite BHU3 10 TOrO, OoKa Bl
He yBuaute ATM Interface Processor, DS3. Haxwmute na muiatry ATM Interface Processor,

2



YTOOBI BHIOPATH €€, MPOAOJIKas YAEPKUBATh JIEBYIO KHOIIKY MBIIIH, IEPETALIUTe CMEHHBIN OJI0K
B OKHO auanora KoHdurypamuu, moka MbIIIb HE OKaXeTcs MOBEpPX CBOOOJHOrO CJIOTa B
n300pakeHUH Y CTPONCTBA Ha TMATIOTOBOM OKHE, 3aT€M pPa3beIMHUTE KHOMKY MBIIIIH.
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Pucynok 3.13 - JloGaBiieHue HOBOTO CMEHHOTO OJI0Ka B CIIOT

Korma Bwl BbIOMpaeTre CMEHHBIH OJOK, Kypcop HW3MEHSETCS, 4YTOOBl yKaszaTh, YTO

CMEHHBI OJIOK HE MOXKEeT ObITh momemieH - (). [lockonmbky BbI meperacknBaeTe CMEHHBIHM
0JI0K K paboyemMy IPOCTPAHCTBY U pacrojiaraeTe ero moBepX OTKPBHITOTO CI0Ta B OKHE JAMUAajore
Konguryparuu, Kypcop usMensercs Ha ciexyromuii cumson () utobel ykasate, uto Bhl
MO’KETEe BCTABUTh CMEHHBII OJIOK B 3TOT CIIOT.

Jlpyrum MeToI0M BCTaBKH CMEHHBIX OJIOKOB SIBJISIETCSI BEIOOP CMEHHBIN OJIOK M3 00JIacTH
okHa M300pakeHns 1 BcTaBKa €ro mpsiMo B H300paskeHHe yCTPoiicTBa B pabodyeM MpOCTPaHCTBE.
Hcnonp3oBanue 3Toro Metoaa He Tpedyer, 4ro0sl quanor Kondurypamnuu ObUT OTKPBITHIM.

3akpeiBatoT quanor Kondurypamun, HaxkaB kaHonky Close.

Hcnonp3yiiTe Te XK€ camble METOJbI, YTOOBI TOJXYYUTh WH(POPMALUIO OTHOCHTEIHHO
JT000r0 JIPYroro yCTpOHCTBa B MpOEKTe, WM IeTYKe Ha ycTpoiicTBe M oT MeHio Object,
BEIOMpaTh KOMaHIy Properties.

YroObl momyyuTh OO0IIYyI0 WHGOpPMAIMIO, HABEAUTE Kypcop MOBEpX OOBEKTa B OKHE
caifta, 4TOOBI BHJIETh BCIUIBIBAIONIYIO TOACKa3Ky. JlOMOTHHUTENBbHYIO HH(GOPMAIMIO MOKHO
CIBIIIATh Onarojapsi 3BYKOBBIM coBeTaM. UTOOBI yCIHbIIATh 3BYKOBBIE COBETHI, IICIKHHUTE
MIPaBOM KHOTIKOW MBIIIN Ha yCTPOMCTBE, YTOOBI OTOOPA3UTh JIOKAIBHOE MEHIO, BRIOSPHUTE OJIUH
u3 3BYKOBbIX coBeToB (Say Notes (IIpomsHocumble 3ameuanus) win Say Description
(ITpowsnocumoe onmcanne) mwiu Say Current Statistics (IIporoBopuTh CTaTUCTHKY yCTPOMCTBA))
U pa3beIMHUTE KHOMKY MbIH. Eciu Bl He nMeeTe 3ByKOBO# TU1aThl, Bce [ 0BOpsIIIEe KOMaH b
OyIyT HEAOCTYTIHBIMHU.

YroObl BUAETH, KaKHe BHUABI CBSI3eH UCHOIB3YIOTCS, AJS MOJIKIIOYEHHs] YCTPONCTB, 3
MmeHIo View, BeiOepute komanay Media Colors (Legends).




Media Colors

-I*| Coarial cable -I*| b uiltiaire
-I*| Twizted pair -I*| Radio Cancel |
I:II*l Fiber ophic:

Pucynok 3.14 - OxHo-guanor Y clIoBHBIX 0003HAYCHHIA

3nech yKasbIBalOTC (M MOXKHO M3MEHHTh) LIBETa, KOTOPHIMH Ha CXEMe IpPOEKTa
0TOOpaxaroTcs OTIPeIeIEHHBIE TUIIBI COCTUHEHH:

I KoakcuanbHbin kKabenb
Bl BuTas napa

|:| OnNTOBOJIOKHO

] MHoronpoBogHble

_ nnHnM PagnokaHan

3akpoiite 3TOT auaior, HaxaB KHomnKy Close.

Bb1 MoxeTe moiayduTh MHPOPMALIMIO OTHOCUTENIBHO Balllel MOJIHOW ceTH, oOpamasich K
MPOEKTHBIM OTYETaM.

Jns1 BeIBoia oT4eTa U3 MeHIo Tools BeIOMparoT moameHto Reports.

Yrobsl momyunth otyeT 0 Moctax u MapmpyTtuzatopax, BeiOepute Routers/Bridges,
3aTeM HaKMHUTE KHOMKY Next B MacTepe oTueTa, 3aTeM HaXMHUTe KHOMKY Finish, 4uToObI BeIBECTH
OTYET O MapipyTu3aTopax U Moctax. OTyueT MmosBIseTcs B paboyeM MPOCTPaHCTBE, U Haj
OTYETOM OTOOpa3UTCATCS WHCTPYMEHTalbHas NaHeldb Report, KoTopas MO3BOJHUT JHCTATh
CTpaHuIlpl oOTuéTa (B cioydae, €clid OH MHOTOCTpAaHHYHBIN), pacrmeyaTaTb €ro WIH
OKCTIOPTUPOBATH B (paii.

Bridies and Routers
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Pucynok 3.15 - UnctpymenTanpHas nasenp Otyera

DKCNOPTUPOBaHUE KOIIUU OTYETA.

UtoOsl 0TOOpaXkaTh DKCIOPTHBIA TUATIOT, HAKMHTE KHOIKY JKCIOpPTa OTYeTa, 3aTeM
BbIOepuTe mapamerpsl Format (®opmara) u Destination (IToneit axpeca), 1 Ha)KMUTE KHOIIKY
OK. B 3aBucumoctu ot (opmata u azapecara, KOTopble Bbl BbIOpamu, MOTYT TMOSBIISTHCS
JIOTIOJTHUTENIbHBIE JUATIOTH.
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Pucynok 3.16 - ODxcniopTHbIi AxaIor

[Tocne Toro, xak Bbl BeIOMpaeTe 3KCHOpPTHBIE MapaMeTphbl, BAllld MapaMeTpbl CTaHYT
3HAYCHUSIMH 110 YMOTYAHHUIO.

NetCracker aBromaruuecku cosfgaeT karajor Reports, pacnonoxenssiii B NetCracker
rpynne mporpaMM. /[t medatu oT4era, Ha HHCTPYMEHTANbHON maHenn Report nmeercs KHOMKa
Print Report. IlosiBnsiercss cTaHgapTHBIN Ouaor mevatd, MCMOJIb3YWTe AMaior redyaT, 4TOObI
BBIOpaTh MapaMeTphl NledaTy, 3aTeM HaxkMuTe KHonKy OK.

YroObl BOCCTAaHOBUTH HM300pa’keHHME OKHAa paboyero MpocTpaHcTBa 0e3 TOro, 4YTOOBI
yIAIUTh OTYET, 13 MeHIo Window, BeiOupatot okHo Top.

UroObl BBIOpaTh CTOMMOCTH MaTE€pHajoB, OTYET /I 3aKOHYEHHOTO  CIIHCKa
000opyIoBaHHsS M TOACYETa CTOMMOCTH Jisi JTOTO caita, BeiOepuTe MeEHIO0 Tools, 3arem
BbIOeputTe Reports, u 3arem Haxkmute Ha Bill of Materials (Cuer marepuanoB). B macrtepe
oTYeTa, HaXMUTE KHOMKY Next, 3areM HaxmuTe KHOMKY Finish, uToObI 0TOOpa3uTh CcYET
CTOMMOCTH MaTEpUaJIOB.

Ortyetr Device Summary BKJIIOYaeT B OTYET Ty XK€ CaMyl0 HH(POPMAIMIO OTHOCUTEIHLHO
obopynoBanus, uro u Bill of Materials, HO 6€3 CTOUMOCTh MaTepHAIIOB.

JI7st 3aKpBITHS KAXKI0T0 oTdeTa, BEIbuparot kHonky Close Xl kaxoro oruera.

Bb1 Mo’keTe 3aX0TeTh M3MEHHTH IIEHBI MOCTIe TOro, Kak 0a3a JTaHHBIX MOJU(HUIMPOBAHA.
Jlns u3MeHeHHs CTOMMOCTH U BCEX JIPYTMX CBOMCTBa JAJSi OJIMHOYHOTO YCTPOWCTBA, CHaudaia
BBIOMPAIOT YCTPOWCTBO B BalleM MPOEKTe, 3aTeM U3 MeHio Object, BHIOMparoT KoMaHay Acquire
Update. UtoObl n3MeHeHHUsI CTOMMOCTH U BCe IpyrHe cBOWCTBa Uil mpoekTta u3 MeHwo Global,
BeIOepuTe KoManay Acquire Update All.

Monudukanun bassl JaHHBIX TpeTyCMOTpEHa Ui 3aperucTpUpOBaHHOrO makera. (s
MOJTyYEHUS JIONOJTHUTENbHOW nH(popManmu oOparurecs k nHpopMmarmonnomy y3iny NetCracker
no agpecy www.NetCracker.com.

3akpoiite Techno.net mpoekTHbIN (haiin 6e3 TOro, 9TOOBI €ro COXpPaHATh IS ATOTO, H3
mento File, Beioupatotr komanay Close. Ecnu auanoroBoe okHO MosIBIsieTcs, cripamiuBas Bac, He
xenaete 1 Bel coxpanuts ¢aitn, Haxmure KHonky NO.

3akpsiB NetCracker, n3 mento File Beiouparor Komanay Beixosa.

IHocranoBka 3anauu Kk [IpakTuyeckoii padore 3

1. 3yunts npeasaraeMblii TEOPETUYECKUI MaTepUal.

2. BBIOJIHUTE BCE 3JIEMEHTHI 3aJaHMs M COCTaBUTh ONMCAHUE C WHAWBUAYaJIbHBIMU
CKPHHIIOTAMH, OTPAYKAIOIIMMU XOJT BBITTOJIHEHHUS PaOOTHI.

3. IlocTpouTh ceTeByI0 KOHQUIypalHMio CeTH MaJloro NPEANpHUsATHS IO BapUaHTy
WHIUBHAIYAJIBHOIO  3aJaHMs,  Y4YWHTBIBasg  IPEAMETHYIO  HAIlPaBIECHHOCTb  CETEBOU
UHPPACTPYKTYPHI.

4. CoctaBUThH TAOIUILy, OTPAKAIOIIYIO CTOUMOCTh CETEBON HHPPACTPYKTYPHI.

5. IIpoBecTn ONTUMHU3ALKIO IITATHOTO PACIMCAaHNUs, IOKa3aTh U3MEHEHUS B CTPYKTYpe
JIOKAJIbHOM CETH.

6. CoctaBuTh TaONUIly, OTPAKAIOUIYI0 CTOMMOCTb ONTHUMHU3UPOBAHHON CETEBOU

UHPPACTPYKTYPHI.




8. Opopmuts otuer mo IlpakTudeckoit padote

paboTe Ams 3aluThL.

BapuaHThl HHAMBUAYAJIbHBIX 3aJaHUN

B cooTBeTcTBUM C YyKa3aHHOW MpPEIMETHOU

. IlpencraButh otuer no Ilpakrrueckoi

O6J'IaCTBIO, Ha4dYaJIbHbIM KOJIMYECTBOM

COTPYAHHMKOB M KJIACCOM UCIIOJNIb3yeMOH Ha TMPEANPHATHH HH(POPMAIIMOHHON CHUCTEMBI
BBIMIOJIHUTh ~MPOEKTUPOBAHUWE HH()OKOMMYHUKAIIMOHHOW HMH(PPACTPYKTYpHl IMPEANPUSITHS,
IPOBECTH ONTUMH3AIMIO U PACCUUTATD MOTyUYCHHBIH SKOHOMUYECKUN APPEKT.

Ta6muna 3.1 — UaauBuyabHbIC 3a1aHUS

Ne | Ilpenmernas obGnactb Kiacc IC IItaT, yenoBek
1 Ckian MRP 35
2 [Ipon3BOACTBEHHOE NPEANPUSITHE ERP 50
3 Toprosoe npennpuarue CRM 20
4 ToproBoe npeanpusiTue SCM 15
5 Toprosoe npeanpustTue B2C 25
6 Toprosoe npeanpusitue B2B 27
7 CrpouTenbHOE NpeanpusTie NC ynpasienus 15
8 Beiciiee yueOHoe 3aBesieHe NC yuyera 50
9 CaHaTOpPHO-KYPOPTHBIN KOMILIEKC CRM 30
10 | Byxranrepckoe npeanpusTue CRM 25

Conepxanue oTyera

[To BrImonHEHHOM padoTe cocTaBisieTcss oTYeT. OTYET BBINOIHACTCS B 3JIEKTPOHHOM
Buzie. [1o BBIMIOTHEHHOMY OTUYETY TPOBOJMUTCS 3amuTa [IpakTudeckoit paboThl.

Otuer no [IpakTHueckoit paboTe MOMKEH COCTOSATH M3 CIEAYIOUIUX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JTUCT;

- BBOJ/IHAS YacTh;

- OCHOBHAs 4YacTh (omucaHue paboThl): TEXHUYECKOE 3aJlaHUe Ha MPOCKTHPOBAHUE
UH(POPMALMOHHOW CUCTEMBI;

- 3aKJIFOYCHHE (BBIBOJIBI).

BBojHas 4acTh oT4eTa IOJKHA BKITFOYATh MTYHKTHI:

- YCJIOBUE 3a]1a4H;

- MIOPSIJIOK BBITIOJTHECHUSI.

- MPOrpaMMHO-AIIapaTHbIC CPECTBA, UCIIOJIb3YEMbIC TIPH BBHITIOJTHEHUU PaOOTHI.

3ammra ordyera mo llpaktudeckoil paboTe 3aKIOYaeTCs B NPEIbSIBICHUH
NpEenoaBaTeslo IMOJyYEeHHBIX pe3yJbTaToB B BHUAE (aiaa M JAEMOHCTPALUHU IMOJYYCHHBIX
HaBBIKOB TIPU OTBETAaX HA BOMPOCHI MPETIOaBaATEIIS.

KoHnTpo/ibHBIE BOIPOCHI

1. OnumuTe OCHOBHBIC TONOJIOTHH JIOKAIBHBIX CETEH.

2.Uto Takoe TOpH3OHTAJIIbHAs W BEpPTHKaJIbHAs IMOJICUCTEMA

CKC? 3.Kakue kaTeropuy BUTOM Mapsl CyIIECTBYIOT?

4.B 4éM COCTOST MpEeUuMyIlecTBa U HEAOCTATKH MCIOJIb30BAHMS ONTOBOJIOKOHHOTO
Ka0ems UIsl TOCTPOCHUS CETH?

5.Uem oTnuvaeTcsi KOMMYTaTOp OT KOHIIEHTpaTopa?

6. ITepeuncnure QyHKIMOHAIBbHBIE TPEOOBaHUS K UHOPACTPYKTYpE MPEATPUITHS.

7. Tlepedncnute SKCIUTyaTallMOHHBIE TPEOOBaHUS K HHPPACTPYKTYpE MPEIPHUSITHS.

8. [lepeuncnure mpaBuiaa pa3padOTKH TEXHUYECKOTO 3aJaHUS HAa MPOCKTUPOBAHUE
ceTeBOi HHMPACTPYKTYPHI MPEATIPUSITHSL.

9. HazoBuTe OCHOBHBIE KOMIIOHEHTHI CETEBOU MH(MPACTPYKTYPHI MIPEAIPHUITHSL.




10. [laiiTe onpeneneHne nHHOKOMMYHUKAIIMOHHON CETH.

IIpakTnyeckas padora 4. Opranusanus HHGPACTPYKTYPbI
UH(POKOMMYHHKAUHOHHBIX ceTel

Hens paGorbl: M3yunTh W OPUMEHHUTH HA NPAKTHKE METOJOJOTMU OpraHMU3aluH
MH(POKOMMYHUKAIIMOHHBIX CeTeH

OcHoBBI TEOPUH

OcHoOBHbIE MIOHATHSI METOI0JI0TUH OPraHU3aluu HHPOKOMMYHUKANMOHHBIX ceTeil

B atom paznene Bel uzyunre, kak ucnoiab3oBaTh anumanuio NetCracker u ocobennoctu
uHaukanun. 3anycture npuinoxkenue NetCracker Professional, BeiGepute Programs == >
NetCracker IIpodeccnonan 3.1 == > NetCracker I[Ipodheccrnonan uz Mento Ilyck.

Ortxpotite NetCracker ¢aiin, HazBaHHBIN Router.net n3 meHio File ==> Open.

Bribepute kartanor, rae pacrnosiokeH NetCracker, HUCIONb3ys TUPEKTHBHOE IOJIE CO
cuckoMm. Haxmure Ha mMenu daitna Router.net, m Haxmute kHomky Open, wid caenaite
JIBOMHOM 1IeT90K Ha uMeHU (aiina Router.net.

OxHO caiiTa MosIBUTCS B 00JIACTH OKHA paboyero npocTpaHCTBa.

Bri6epute okHo Top u3 meHro Windows s yao0cTBa pa3BepHUTE OKHO paboyero
MPOCTPAHCTBA, U U3MEHUTE MacITad n300paKeHUsI.

3amycTuTe aHMMAIMIO TPOEKTa, Il 4Yero Ha HWHCTpyMeHTaibHOW manenu Control

HaXMUTE KHOTIKY Start > , i u3 meHio Control BeIOepuTe KoMaHy Start.
[TakeThl HAYMHAIOT TIEpEMEIIAThCS B Pa00YEM MTPOCTPAHCTBE.

Pucynok 4.1 - OkHo caiita ¢ aHUManuen

o |m[n] mfe e |

Pucynok 4.2 - IHcTpyMeHTanbHasl MaHEIb Y IPABICHUS

MoskeT TpeGOBaThCs HECKOJIBKO CEKYH/, JJISl TOTO YTOOBI ITAKETHI MOSBUIINCH B OKHE.
Yr1oObl KOPPEKTUPOBATH MTApAMETPbl aHUMALMH, HAXKMUTE Ha KHONIKY Animation Setup.
Juanor YcraHOBKM AHUMALUU OTOOPaXKeH:




el Packets |@ Callsl

Packet intensity
less Fo000 0000000000000 00 n0n e

Packet speed
sower ==, feste

Packet size
smaller T —— —F——— ., ., , |bigger

¥ Auto apply

QK | Cancel | Apnir | Help |

Pucynok 4.3 - Jluanor YcTraHOBKM AHUMAaIUU

Hcnonb3yiiTe neByr0 KHOIMKY MBIIIH, 4TOOBI ycTaHOBUTH Packet speed (ObicTponelicTBue
ITaxera) u Packet size (pasmep Ilakera) k 3HaueHwsiM, KoTopbsle Bl mpenmoumraere. 3atem
HakMuTe Ha KHONMKY OK, yTOOBI NPUMEHHUTH NapaMeTpbl HACTPOMKU U 3aKpbIBaTh JHUAIOTOBOE
OKHO.

OTkpoiite 6osnee HU3KUN YpPOBEHb, BaX/Ibl HaXHMas Ha CTPOCHHM, OMEUYEHHOM Kak
Math Lab (Marematnueckasi Jlabopatopus) ucnonb3yidite Zoom, 9ToObl pa3BepHYTh OKHO Ha
Bamre ycmoTpenue.
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Pucynok 4.4 - OxHo caiita Matematnueckas gadopaTopus

UroObl BepHYTbCS B BEpXHUN YPOBEHb 3TOTO MPOEKTA, 3aKpoiTe OKHO MaTeMaTHuecKas
JlaGoparopusi, Hcromb3yst kKHorKy okHa Close X,

Haxmure Ha kHONMKY MakcMMH3allM OKHA 3', U KOPPEKTUPYWUTE OKHO IOJOCAMU
MPOKPYTKH M KHONKOH MakcuMu3aluu OKHa Tak, 4To0bl cBs3b Mexay Cisco 7000 (3) u Cisco
7000 (6) mMapuIpyTHU3aTOPOB HAXOJWJIACh B IIEHTPE OKHA. Y IOCTOBEPUTECH, YTO AaHUMAIIUS - BCE
€lIe BBINOJIHAETCS.

YroObl mpepBaTh CBSA3b, LICIKHUTE JIEBOM KHOINKONW MBIIIM MO HWHCTPYMEHTAIBHOM

nanenn Modes Ha kHomke Break/Restore IEL 3aTeM pPa3MECTUTE KypCOp Ha CBSI3U MEXAY
nByMs MapuipyTuzaTopamu Cisco, 1 HA)KMUTE Ha CBSI3b.

Ha cBs13u, koTopyto Bel pepBaiiu, MosiBIISIETCSl KpacHast BCITBIIIKA ~ I u Tpaduk yepes
9Ty JUHMIO Tpekpariaercs. Tpaduk nepeHanpapisieTcs: COMNIaCHO MPOTOKOIY MapIIpyTH3aLUH.
[IpoBepbTe NPOTOKOI MAPIIPYTU3ALIMH.




[[lergox yeBOM KHOMKOW Ha Zoom, 4TOObI YMEHBIIMTH MAcIITad W IIEITYOK IPaBOil
KHOTIKOM Ha JIFOOOM ITyCTOM INPOCTPAHCTBE B OKHE, YTOOBI OOPAaTHTHCSA K JIOKAJILHOMY MEHIO.
Bri6epute Model Settings, Beioepute Bkiaaaky Protocols (ITpoTokossr)

Model Settings

4 Gereral & Protocols |

Metwork. protocols

IPHASFR RIF

DECHet Pha.. DMA routing
AppleTalk Ph... AURP

HMS RIP hd
1| | i

Default OSPF type of zervice
Throughput j

Ok I Cancel | Help |

Pucynoxk 4.5 - Bxiagka Protocols B okHe-naiore HacTpoek MoJenu

[Iénkas Ha pa3IMYHBIX CETEBBIX MPOTOKOJIAX, B MPaBOM CToOJOLE Bbl MoXeTe BUICTH
3aJaHHBId 110 YMOJYaHUIO MPOTOKOJ MapLIpyTH3aluu JJs 3TOTO CETEBOTO IMPOTOKOJA.
Hanpumep, BoiOpanHblii mpotokon Mapuipytuzauuu s TCP/IP - RIP (mpoTtokon oOmena
JAHHBIMU U1 MaprmpyTtusanun). M3menenue wmapmpyta maketoB TCP/IP cmenyer w3
TEXHUYECKUX TPeOOBAHUI ITOTO MPOTOKOJIA.

3akpoiiTe nuanor KoHpUrypamuy, meENkHyB no kuonke Ormena (Cancel).

Teneps, BoccTaHOBUTE CBA3b. PazMecTuTe Kypcop HaJl IPEPBAHHOM CBS3bIO U IIEIKHUTE
JIeBOM KHOIIKOI MBIIIK. Y JOCTOBEPhTECH, UTO BbI HaxoauTech B pexkume Break/Restore.

Kornma Bbl momemaere Kypcop NMOBEpX NpPEpBaHHON CBS3HM, Kypcop H3MEHSAETCS Ha
raevyHbIN KJIFOY, 4TOOBI YKa3aTh, uTo Bel HaxoauTech B pexkume Restore. [locne BoccTaHOBICHUS
CBSI3U BCHBIIIKM KPACHOTO I[BETA UCYE3aI0T, Tpa(UK BOCCTAHOBJICH.

Brixmrounte pexum Break/Restore naxas kHonky Standard ﬁl Ha MHCTPYMEHTAJIBHOU
na”enu Modes.
[IpuocranoBuTe aHuManuioo, Ha WHCTpyMeHTanpHOW maHenu Control, HaxaB KHOIKY

]|
Pause. \_| YroObl monyuuth MHGOPMAIUIO O MAKEeTe, Pa3MECTUTE Kypcop HaJl JIOObIM U3

IIAKETOB M HAJ HUM IOSBISAETCSA BCIUIBIBAIOINAS IOAcKazka. Korma Kypcop pacroyioxeH Han
[AaKeTOM, HAXMHUTE TIPAaBYI0 KHOIKY MBI, YTOOBI OOpaTUTHCA K JIOKAIBHOMY MEHIO, H
BbIOepuTe KoMaHay Say Info, yToOb! ycnbimaTs HHGOPMAIHIO O TTaKeTe.

Say Info

Properties

Pucynoxk 4.6 - JIokaibHOE MEHIO /1JISI MAKETOB

Ecnu Brl He nmeerte 3BykoBo# miaThl, komaHaa Say Info Oyner HenocTymHa.
Pacnonarast kypcop Haj makeToMm, HAKMUTE MPaBYIO KHOIKY MBIIIH, YTOOBI OOPAaTHTHCS
K JIOKaJIbHOMY MEHIO U BblOepuTe koMmanay Properties. /lnanor Cpoiicts Ilakera oTroOpaskeH.




Packet Properties E

General |

Froperty | Walue

Application Small interLAM traffic

Size 85 bytes

Source Aty

Destination Cheristry Lab

Metwork, protocal TCRAR

Carrigr protocol PFP/HDLC

| | 2l

kK I Cancel | Help |

Pucynok 4.7 - Jluanor cBOMCTB makeTa

B cBoiicTBax mpoTokosa oroOpaxaercs HHPOpPMALUs OTHOCUTEIBHO HPUIIOKEHUS,
pa3Mepa, MICTOUHHUKA, aJjpecaTa, CETEBOr0 MPOTOKOJIA, ¥ MPOTOKOJIA HECYLIEH.

3akpoiiTe AuaaoroBoe okKHO, HakuMas Ha kHonky OK wnu HaxaB knaBunry ENTER.

Cospaiite U3rud B CBSI3H.

Haxxmute kHonky Pause (4roObl mepekimtouutbesi B cocTosiHue [layssl). Yaepxkure
kHonky CTRL Ha kiaBuatype, v JBaK/IbI MICIKHHUTE JIEBYIO KHOIKY MBIIIU TPSIMO Ha CBSI3H.

Ha cBs3u nosiBisercst yepHbl kBajapar. Haxkmure u yaepkure KIaBHIIy MBIIIM Ha
YepHOM KBaJpaTe, W MEpeTalluTe €ro K HOBOMY pacCHOJIOXKEHHUIO, 3aT€M OTILyCTHTE JIEBYIO
KHOIIKY MBILIH.

CBs13p M3rubaeTcs B MecTe, KOTopoe BBl M30THYIIM U JaHHBIE CIEAYIOT BOKPYT H3THOOB B
CBSI3U.

Kypcop nomkeH ObITh MOMEIIEH TOYHO HA CBS3M, M BBl JABaKABI HaKUMAaeTe KHOIKY
MBIIIH, YTOOBI OH MOSIBUTHCS.

Bb1 Hayunimch, kKak IpuOaBUTh CMEHHBIN OJOK K OJIOKY, Iepemeniasi CMEHHBIH OJOK B
nuanor Kongurypanuu. Teneps gaBaiiTe MCIIONb30BaTh APYTYIO METOAUKY, YTOOBI MPHOABIATH
U CT€pPETh CMEHHBIN OJIOK U3 YCTpOHCTBa.

VYnocroBepbTech, 4T0 Opoy3ep YCTpoHCTBa BHIMM, YAOCTOBEPHTECh, YTO BKJIAJAKa
Devicewme BUIHA, HAXKMHUTE €e.

RN

Pucynok 4.8 - Bknanku bpoy3sepa
B 6poysepe YcrpoiicTBa, HaXXKMUTE Ha 3HAaK "ITHOC" MIM CUMBOJI pacuIMpeHus (+) psioM

¢ Routers and bridges ) G Routers and BideSs ammuTe cumBoa paciumpenns pagoum ¢ Backbone

Ha)KMUTE Ha CUMBOJI pacumpenus psiom ¢ Cisco Systems, 3arem Haxkmute Ha Cisco 7000.
O6nacte okHa M300pakenus teneps 3anoiHeHa 6iokam Cisco 7000 u cMeHHBIE OJIOKH.
Hcnonp3yiiTe monocsl NpoKpyTkH B maHenu «M3o00paskeHus» 4ToOBI paccMOTPETh BCe

cMeHHble Ooku. Haxkmure u meperamure mepBblii cMEHHBIH OJOK, 0TOOpaKeHHBIN B NaHeIn

«M300paxkeHus», TOKa Kypcop, IEpeMEINaloNIMi CMEHHBIH OJIOK HE OKaXeTCs BBIIIE

mapupytuzaropa Cisco 7000. Kak Tonbko Kypcop mpeBpaTUTCs B 3HaK "Turoc" (MHCTPYMEHT

MPU3HAET, YTO CMEHHBIN OJIOK MOKET OBITh 100aBIIeH K OJIOKY), OTITYCTHTE KHOIKY MBIIIIH.
Tenepp, 4T0ObBI cTEpeTh ycTpoicTBO, HaxkmuTe Ha Cisco 7000 mapuipyTuzaTopa, 4ToObI

BBIOpATh ero, oOpaTuTech K JJOKaJIbHOMY MEHIO, M BbiOepuTe komanay Delete.

Bam neoOxoaumo moaTtBepauTh (PakT, uro Bel xoTHTE yaanuTh ycTpoiictBo. Haxkmute
kHonKy Yes wiu kinaBunry ENTER, koraa Bel yBuaute 310 cooOrieHue.
Cisco 7000 ynanen u3 cereBoro npoekra. O0parure BHUMaHue, 4T0 Bce cBs3u ¢ Cisco

7000 Taxxe yJqaneHsl.




YToOBl MEepeuMEHOBBIBATh OKHO, CHACJIAlTe MICIYOK TPaBOM KHOMKOW Ha 3MaHHUH IO
HazBaHueM GYM, 4To0bI 00paTUTHCS K JIOKaTbHOMY MEHIO U BBIOMpATh KoMaHay Properties.

OTtkpoetcst quanor cBorctB. OOpaTtuTe BHUMaHHUE, 4TO B mojie uMeHu GYM yxe
MO/ICBEYEHO.

Hamneuaraiite Cafe B mone umenu, 3arem Haxmute KHONKY OK wmim Knasumy ENTER,
9TOOBI IPUMEHUTH Balll U3MEHEHHUS, U 3aKpoiiTe nuanor CBOMCTB.

3naHue mepeuMeHOBaHo K Kade.

[Tepen 3akpeiTHEM MPOEKTA, CHaYajda OCTAHABIUBAIOT AaHUMAIMIO HA MHCTPYMEHTAJIbHOMN
nanenu Control, Haxkxumas kHonky octaHoBkH. M3 meHro File, Beibepute Close. Korma Bam
OyIeT TpeUIoKEHO COXpaHWTh Barmm u3MeHeHHs, HaKMHUTE Ha KHOMKY NO, 4TOOBI 3aKpBITh
Router.net mpoexT 0e3 coxpaHeHHs] U3MEHEHHIA.

IlocranoBka 3agauu Kk [IpakTuyeckoii padore 4

1. U3yunth npensiaraeMblii TEOPETUUECKUNA MaTepHral.

2. BBIMOMHUTE BCE AJIEMEHTHI 3aJaHUs U COCTABUTh OINMCAHHE C WHIUBUIYATbHBIMU
CKPHUHIIIOTAMH, OTPAXKAIOIIMMHU X0/ BHITIOTHEHUS PAaOOTHI.

3. BBIMOTHUTE PEMHXXUHUPUHT OPTaHU3AUOHHON CTPYKTYpPhl MAjoOro MPEANpHsITHS O
BapHaHTy WHIANBUAYAIbHOTO 33/IaHUS, YUUTHIBAS MPEIMETHYIO HANpPaBIEHHOCThH JEATEIbHOCTH
MIpEANPUSITHSL.

4. Pa3zpaboTath NMpoeKT MH(POKOMMYHHUKAIIMOHHOW CETH MPENNPHUITHS B COOTBETCTBHUHU C
MIPOBEJICHHBIM PEHHKUHUPHHTOM OPTraHU3aIMOHHON CTPYKTYPhl M H3MECHCHHEM COCTaBa OM3HEC-
byHKITHIA.

5. CocTaBuTh TAOIHIIBI, OTPAKAIOIIYIO CTOUMOCTh CETeBOU HHPPACTPYKTYPHI 10 U TIOCIIC
PEUHXUHUPUHTA OPraHU3aLUOHHON CTPYKTYPBI MAJIOTO MPEAIPUSITHSL.

6. OmpenenuTh MONYYEHHBIM 3a CYET PEHMHXKUHUPHUHTA OPTraHU3allMOHHOW CTPYKTYpPHI
SKOHOMHYECKUH P PEKT.

7. Obopmuts otder 1o IlpakTuueckoit padote. [IpeacraButs otuer mo IIpakTrueckoit
paboTe IS 3alUTHI.

BapnaHTu HHAUBUAYAJIBbHBIX 3aJaHui

B cooTBeTcTBMM € YKa3aHHOW TNpPEAMETHOH 00JacThlO, INTATHBIM pACIHCAHHUEM H
KJIACCOM  UCIOJB3yeMOW Ha MPEANPUSATAN  HMHDOPMAIMOHHOW  CHUCTEMBl  BBINOJHHUTH
PEHHXHHUPHHIOM OPTaHW3allMOHHOW CTPYKTYPBI, NMPOSKTUPOBAHHE HH()OKOMMYHHKAIIMOHHOM
UHQPACTPYKTYPHl TPEANPUATHS M PACCUUTATh TMOJYYCHHBIM 3a CUET PEUHKMHUPHUHTA
SKOHOMUYECKHUH P EKT.

Tabmuna 4.1 — UuauBuyabHbIC 3a1aHUS

Ne | TIpenmerHas o6nacThb Kiace UC K-Bo otnenos | Ilrar,
YeJIOBEK

1 Cxnan MRP 3 50

2 [IpounsBoACTBEHHOE ERP 5 70
MpEeANPUATHE

3 Toprosoe npeanpusitue CRM 4 35

4 Toprosoe npeanpusitue SCM 3 36

5 Toprosoe npennpusTre B2C 3 30

6 Toprosoe npennpusTre B2B 5 55

7 CTpoutesibHOE PEeANPUITUE UC ynpaBnenust 4 48

8 Briciiee yueOHOe 3aBeieHre HC yuera 10 100

9 CaHaTOpHO-KYpPOPTHBIN CRM 7 65
KOMILIEKC

1 Byxrantepckoe npennpusrue CRM 5 35

0




Conepxanue oT4yera

[To BeImONHEHHOI paboTe cocTtaBiseTcss oT4eT. OTYET BHIIOIHAETCS B DJIIEKTPOHHOM
Buje. [1o BbIMOIHEHHOMY OTYETYy MpoBoAUTCS 3amuTa [IpakTuyeckoil paboThI.

Otuet no IlpakTudeckoit paboTe MOMKEH COCTOSTh M3 CIEAYIOMINX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJ/IHAs 4acTb;

- OCHOBHAs 4acTh (omucaHue padboThl): GyHKIHOHATBHAS MOIEIh MHPOPMAIIMOHHOMN
CUCTEMBI U €€ OIIUCAHMUE;

- 3aKJIFOYCHHE (BBIBOJIBI).

BBosiHast yacTh 0T4ETA JOJKHA BKIKOYATh ITyHKTHI:

- YCIIOBHUE 3a/1a4u;

- IOPSAZIOK BBITTOJIHEHMSL.

- IpOrpaMMHO-aNNapaTHbIe CPEICTBA, UCTIOIb3yEeMble IIPU BHITIOJTHEHUH PAaOOTHI.

3ammra ordyera mno Ilpaktuueckoil pabore 3akimO4aeTcss B NPEIbSIBICHUU
IPENOAABATENI0 IOJYyYEHHBIX pe3yJbTaTOB B BuAe (ailla M JEMOHCTpAIMM IOJyYEHHBIX
HaBBIKOB IIPY OTBETAX HA BOIIPOCHI PENOIABATEINS.

KonTpoabHbIe BOIPOCHI

. MHCTpyMeHTHI JUist aHanu3a padoThl KOMITBIOTEPHOU CETH

. KonpurypupoBaHnue ceteBbIX napaMeTpoB y3ia

. IIpoBepka TOCTYIIHOCTH y371a CETH

. [louck mapurpyra a0 y3na ceTu

. IIpoBepka OTKPBITBIX CETEBBIX IOPTOB

. [IpocMoTp U pegakTUpoBaHUE TaOIUIBI MaPIIPYTU3ALUH Y3714
. [IpuHIUIBI paOOTHI CETEBBIX aJTaITEPOB

. Hactpolika napameTpoB ceTeBoro ajaanrepa

. [TonsiTHEe U BUJIBI KOMMYTAaTOPOB

10. YmpaBneHre KOMMYTaTopoM uepe3 BeO-uHTepdeiic

O 0 1N DN b~ W —

IIpakTuyeckas padora 5. Konuenuusi Mogejm OTKPBITHIX CHCTEM.
IIpoexTpoBanue HHPOKOMMYHMKAIIMOHHBIX ceTel

Ieapr padoThl: M3y4UTh KOHLENIUIO CEMHUYPOBHEBOW MOJEIM OTKPBITBIX CHCTEM,
pa3paboTaTh MPOEKT HHPOKOMMYHHKAITMOHHOMW CETH.

OcHoBBI TEOpUH

CeMuypoBHeBasi MOJIeJIb B3aUMO/1€iiCTBUSI OTKPBITHIX CHCTEM

CyTh ceTM — 3TO COEQUHEHHE pa3HOro oO0OpyJOBaHMSA, a 3HAYUT, MpodieMa
COBMECTHMOCTH SIBJISICTCS OJHOW M3 HanOoJiee BaXXHBIX. be3 MPUHATHS BCEMH MPOU3BOIUTEISIMH
OOLIENPUHATHIX MPABUJ MOCTPOCHUS 000OpPYAOBaHUS MPOTPECcC B JIETE «CTPOUTEILCTBA» CETeH
ObLT OBl HEBO3MOXeH. [loaToMy Bce pa3BUTHE KOMITBIOTEPHOW OTpaciiv, B KOHCYHOM CYETE,
OTPaXEHO B CTaHJAapTax — Jito0as HOBas TEXHOJOTHUS TOJIBKO TOTJA MPHOOPETAeT «3aKOHHBIN
CTaTyC, KOTJIa €€ CoJiepKaHue 3aKPEIIsieTCS B COOTBETCTBYIOIIEM CTaHIapTe.

B 1983 romy MexnayHnaponnas opranm3anus 1o cranpaptusanuu  (International
Organization for Standardization — ISO) pa3paboTana Mo/€Ib, TOCITYKUBIIYIO TIEPBHIM IIIATOM K
MEXIYHApOJAHON CTaHAApTU3alMU TMPOTOKOJIOB, KCIOJNb3YyEMbIX Ha pPa3jMYHBIX YPOBHSX
noctpoeHusi cereid. Moxens Obuia mepecmorpeHa B 1995 romy. Dta monenb Ha3bIBaeTcs
MOJICIIbIO B3aMMOJICUCTBHUS OTKPBITHIX cucteM (Open System Interconnection — OSI) wim
mozenbto OSI.

[Ton OTKPBITHIMU CHCTEMaMHU MMOHUMAIOTCSI CHUCTEMBI, OTKPBITBIE JJISl CBSI3U C APYTUMU
cucteMamu. Mogens OSI onpenensier pa3audHble YPOBHH B3aWMOJCHCTBHUSL CHUCTEM, Ja€T UM




CTaHJapTHBIC UMEHA W YKa3bIBAET, Kakue (yHKIIUU JAOJKEH BBITIOJIHATh KaKIbIH YPOBEHbD.
[MomHoe omucanue 310t Mmogenu 3anumaeT 6osee 1000 cTpaHuIl TeKcTa.

B Mmonenu OSI cpeacTBa B3auMOJEHCTBUSA JAEIATCA Ha ceMb YpoBHEW. Kaxaplii ypoBeHb
MMEET JIEJIO C OJIHUM OIPECIICHHBIM aClIEKTOM B3aUMOJICHCTBUS CETEBBIX YCTPOIMCTB.

Tabnuma 5.1 - Mogens B3anMozeicTBus OTKpBITHIX cuctem [SO/OSI

1 Odusnuecknii yporeHs (Physical Layer)
2 KananbHbIi
YPOBEHb

(YypoBeHb yIpaBJICHHsI JIMHUEH repeaun nanHbix — Data Link)
CereBoii ypoBenb (Network Layer)

TpancnoptHsiii ypoBeHs (Transport Layer)

CeaHcoBblil ypoBeHb (Session Layer)

Yposenb npencrasienus (Presentation Layer)

Yposens npunoxennii (Application Layer)

| AN [W

Mopnens OSI onuchIBaeT TOJBKO CHCTEMHBIE CPEICTBAa B3aWMOJEHUCTBHUS, pealn3yeMble
OIIEPallMOHHOM CUCTEMOMN, CUCTEMHBIMH YTUJIMTAMH, CUCTEMHBIMM allapaTHBIMHU CPEICTBaMHU.
Mogens He BKIIOYaeT CPEeICTBA B3aUMOAEHCTBUS NPUIIOKEHUM KOHEYHBIX I10JIb30BaTEIICH.

®uznveckuii yposenb Mmoaeau OSI

Ousnueckuit ypoBenb mojenu OSI umMmeer neno ¢ mepegavel mMoToka OWTOB IO
(GU3MYECKUM KaHaJIaM CBsI3H, OyJb TO KOAKCHAIIbHBIN KaOeib, BHTas Tapa, ONTOBOJOKHO WIIH
nupoBOl  TEppUTOpHAbHBIA KaHain. DOYHKIIMM JaHHOTO YPOBHS pEaM30BaHbl BCEMU
YCTPOMCTBAMU CETH.

Kananbubiii yposens mogeaun OSI

On obecrieunBaeT MNPO3PAYHOCTh COCTUHEHHUS MJIsi CETeBOro ypoBHs. KaHanbHBIN
YPOBEHb I0O3BOJISIET YCTaHABIMBATh JIOTMUECKOE COCIUHEHHE MEXIY Yy3J1aMH, COINIaCOBBIBATH
CKOpPOCTH TepeJaTyiKa U MPUEMHUKA B PaMKax 3TOrO COCIUHEHHs, 00eCHeunBaTh HAICKHYIO
nepeaayy JaHHbIX C BO3MOKHOCTbIO OOHApYKEHUS U KOPPEKLUHU OMNOOK U (€CIH UMEET MECTO
paznensieMas cpefia rnepeadn) mpoBepsITh TOCTYIMHOCTh pa3jeisieMoil cpebl. JlaHHbIM ypOBEHb
(dopmHpyeT COOCTBEHHBIE MPOTOKOJIBHBIE €IUHMIBI JAHHBIX - KaJpbl, KOTOPbIE COCTOAT W3
3arojoBKa M JaHHBIX. JlaHHBIE Kaapa 3amOJHAIOTCS IMAKEeTaMM, a 3aroJIOBKA (HOPMUPYIOTCS
KaHaJIbHBIM YPOBHEM CaMOCTOATENbHO. KaHaNbHBI ypOBEHb peain3yeTCsl KaK Ha KOHEYHBIX,
TaK WU Ha HNPOMCKYTOUYHBIX yCTpOﬁCTBaX cetn. B HCKOTOPBIX CJIy4dasAX B JIOKAJIbHBIX CCTAX
IOPOTOKOJI KAaHAJIBHOIO YPOBHS MOTYT HpPEJOCTaBIATh JOCTaTOYHBIM HMHTepdenc s
OpraHU3aIMH [IePeauu JaHHBIX 0€3 UCII0JIb30BaHMsI TPOTOKOJIOB 00JIee BBICOKOTO YPOBHSI.

CeteBoii ypoBenb moaesan OSI

OH 103BOJIIET CO3/4aTh €IUHYIO TPAHCIOPTHYIO CHCTEMY, OOBEIUHSIOUIYI0O HECKOJIBKO
ceteil. TexHonorus KoTopas MO3BOJSET COSIUHATH MHOXKECTBO CETEH, MOCTPOCHHBIX Ha OCHOBE
pa3HBIX TEXHOJIOTHIA, B €IMHYIO CETh HA3BIBACTCS] TEXHOJIOTUEH MEXKCETEBOIO B3aWMOJICHCTBUS
(internetworking). He crouT mytath TepMHUHBI «MHTEpHET» U «HTEpHET», TOCKONBKY HTEpHET
- 9TO camas M3BECTHas peaju3alusi COCTaBHOM CETH, IOCTPOCHHAs HA OCHOBE TEXHOJOTUU
TCP/IP. TepMuH «HHTEpHET» HCIIOJNB3yeTCS JUIsi O00O3HAUeHUs JIIOOOW COCTAaBHOW CETH.
OYHKIIMA CETEBOTO yPOBHS PEATM3YIOTCS TPYNIOW MPOTOKOJIOB U CHEHHATbHBIMU
yCTpoiicTBaMu - MapuipyTuzaTopamu. s BO3MOXHOCTH JOCTAaBKM IaHHBIX JIOOOMY Y3Iy,
CETEBOW YPOBEHb HCIIOJIB3YET TaK HA3bIBACMBIC CETEBBIC ajipeca. Y pPOBeHb (DOPMUPYET MAKETHI C
yKa3aHHEeM CEeTeBOro ajpeca Ha3HadeHHs. Takke, CETeBOM YPOBEHb pellaeT mpodiemy
MapIIpyTU3aLKH, ONPEaess MOCIeI0BATEIBHOCTh Y3JIOB-TIOCPEIHUKOB MPH Tepeaaye JaHHBIX.
[Tpu nmepenaye NaHHBIX HA OTpPE3Kax MEXIY ABYMS y3JaMH HCHOJB3YETCsl KaHAJIbHBIH ypOBEHb.
I[Tomumo mepemaun wHPOPMAIMU, CETEBOW YpPOBEHb TAaKKe NPEMATCTBYET IMepenade
HE)KeNaTeNIbHOTO Tpaduka MEXAy ceTsMU. B 3akiioueHre OTMETHM, YTO HA CETEBOM YpPOBHE




peamu3yercs OBa BUAA I[POTOKOJOB:  MapLIPyTH3HPYEMbl€ IMPOTOKOJIBI  (PEalu3yroT




MPOJIBIDKCHUE TAKETOB) M MPOTOKOJBI MapuIpyTHU3auu (COOMparOT MH(OpPMAIMI0O HAa OCHOBE
KOTOPBIX CTPOSITCSI MAPIIPYTHI).

TpancnopTHbiii ypoBeHb moaen OSI

OHn obecrieunBaeT 60jee BEPXHUM YPOBHSAM WIN MPUIOKEHHUSIM Mepeady JTaHHBIX C TON
CTETIEHBIO HA/IKHOCTH, KOoTopast M TpeOyercsi. Moaens OSI peanusyer nmsaTh KJIaccoB CepBUCA:
ot Husiero (0) o Beicuiero (4). OTauune 3aKII04YaeTcs B Ka4eCcTBe MPEIOCTaBIsEMBIX YCIIYT, a
TpeOyeMBbIli KJlacC CepBHCa OTpEAesIeTCs MOTPEOHOCTIMH TPWIOKEHUS U HaJEKHOCTBHIO
nepesavn JaHHBIX Ha 0oJjiee HU3KUX YPOBHAX. [IpOTOKOJIBI TPAHCTIOPTHOTO YPOBHS pyaan3yeTcs
OPOTPaMMHBIM OOECTIEYEHNEM KOHEUHBIX Y3JIOB CeTH. [IpOTOKOJIBI HMKHHMX YEThIpEX YpOBHEH
HA3bIBAIOT TPAHCIOPTHOM IMOACHCTEMON HIIM CceTeBbIM TpaHcmopToM. OcTaBiivecss ypOBHU
pelaroT 3a/1a4M NPeAoCTaBICHHs IPUKIIAJHBIX CEPBUCOB.

CeancoBblii ypoBenb moaeau OSI

CeancoBblii ypoBeHb MoAenu OSI ynpapisieT B3auMoiecTBUEM CTOpOH. OH 3alOMUHAET
Kakasi U3 CTOPOH SIBJISIETCS aKTUBHOM B OINpPEAEICHHBIH MOMEHT BPEMEHM M IIPEIOCTABISET
CpelICTBa Jii CHUHXPOHM3AIMM CeaHca. OJTHU CPelCTBa IMO3BOJIAIOT BO30OHOBHUTH Iepenady
JAHHBIX C KaKOK-JIMOO0 OTpeielIeHHOW KOHTPOJIBHONW TOUYKH BMECTO IOJIHOTO TMOBTOPA MEpeladH.
Ha npaktrike peako BCTpedaroTcsl OTAEIbHBIE peaM3allii CEaHCOBOro ypoBHsA. Kak-mpasuio,
OH peaJIn3yeTcsl IPOTOKOJIaMHU MPUKIIAJHOTO YPOBHS.

YpoBenb npencrapjaenus moaeau OSI

VYpoBensr mnpezacraBiaenuss moaenn OSI obecrneunBaeT NpaBUIBHOE IPEICTaBICHUE
uHbOpMallMl Ha pA3IMYHBIX CHCTEMax He U3MEHSs COoJAep)KaHHsi caMoil HHQOpMAaIIH.
Hanpumep, npoTOKOIBI 3TOTO yYPOBHS IMO3BOJSIOT KOPPEKTHO OTOOpakaTh JAAHHBIE B Pa3HbBIX
Tabnumax KoaupoBOK. FEme omHOW W3 (QYHKIWH, peamu3yeMbIX MPOTOKOJIAMH YPOBHS
NpPEACTaBICHUs MOXHO CUMTaTh IM(poBaHME IaHHBIX (Hampumep, npoTokon SSL creka

TCP/IP).

Ipuxknaanoit ypoBenb moaeau OSI

[TpuknagHoit ypoBeHb Moaenu OSI, KOTOPHIN B IEMCTBUTEIBHOCTH MIPEICTABISAECT COOOM
Ha0Op TPOTOKOJIOB, PEAM3YIONUX pPa3IUYHbIE CEpBHCH! ((aillIoBBI cepBUC, CEPBUC TEUYaTH,
JJIEKTPOHHAsI T0YTa, THIEPTEKCTOBbIE JOKYMEHTHl M T.M.). EAuHMIIA AaHHBIX NPUKIAIHOTO
YpOBHS OOBIYHO HA3BIBACTCS COOOIICHUEM.

Mogens OS] onuchIBaeT TOJBKO CUCTEMHBIE CPEIICTBA B3aUMOJECHCTBUS, PEaTU3yeMbIe
OTIEPAIIMOHHON CUCTEMOMN, CUCTEMHBIMU YTHJIMTAMU M CUCTEMHBIM almMapaTHbIM 00eCrieYeHUEM.
Mogens He BKIIOYAET CPEACTBAa B3aMMOJACHCTBHI MPUIOKEHUH KOHEYHBIX I0Jb30BaTEIEH.
BaxxHo oTnn4aTh NpUKIAAHOW YPOBEHb U YPOBEHb B3aMMOIEUCTBU ITpritoxkeHui. [Ipukiiagnoi
ypoBeHb npenoctapiisieT APl ajist ncnosib30BaHus €ro NpuiIoKEeHUAMH ToJib30oBaresd. B naeane
BCE NPWIOKEHHUS JIOJDKHBI B3aMMOJEHCTBOBATH TOJBKO C MPUKIAAHBIM YpOBHEM, HO Ha
MPAKTHKE CTEKH MPOTOKOJIOB MTO3BOJISIOT MPsIMbIE 00paIieHus K 0ojiee HU3KUM YPOBHSIM.

B crangaprax ISO umeercs yHUBepcanbHBIA TEPMHUH I €AMHHUIBI OOMEHA TaHHBIMH C
KOTOPOH MMEIOT JIEJI0 TIPOTOKOIBI pa3HbIX ypoBHeH. DToT TepmuH - PDU (Protocol Data Unit).
Jns obo3HaueHus enuHHMIl oOMeHa HH(OpMaIeil KOHKPETHBIX YPOBHEH HCIIONB3YIOTCS
CHelHaTn3UpOBaHHbIE TEPMUHBI, TaKUE KaK cOOOIIeHHE, KaJlp, IeHTarpaMma, rnakert, CErMeHT.

CranpapTusanus cerei

BaxHyto ponb Ipu COEAMHEHNN Pa3HbIX KOMIIBIOTEPOB B CETh SIBIISIETCS CTaHAAPTH3ALUS.
JIroOast HOBas TEXHOJIOTUSI HAXOJUT MAaCCOBOE MPUMEHEHHUE TOJIBKO IOCJIE TOro Kak OHa Oyjaer
CTaHIapTU3UpOBaHa. lyieonornueckoil OCHOBOW CTaHAApPTU3alMM B KOMIIBIOTEPHBIX CETSX
SABJIETCA MO/JECJIb BSaHMOHeﬁCTBHH OTKPBITEIX CHUCTEM.

ITon oTKphITOH cucTeMOl MonpasyMeBaeTcs Jitobas cuctemMa (KOMIBIOTEp, YCTPOHCTBO,
porpaMMa, BBIYMCIIUTENbHAS CETh), KOTOpasi MOCTPOEHa Ha OCHOBE OTKPBITHIX CHELM(PUKAIMII.
Crenudukanus naet GopMann3oBaHHOE ONMUCAHUE ANMapaTHBIX WU MPOTrPAMMHBIX




KOMIIOHEHTOB, CIIOCO00B MX (DYHKIIMOHUPOBAHHUS, B3AaUMOJICHCTBUS C IPYTUMU KOMIIOHEHTaMH U
T.1. CTOUT OTMETUTH, YTO HE BCAKAS CTICU(DUKAIIVS SIBISIETCS CTAaHAAPTOM.

[Ton OTKpBITEIMU cTIEUU(DUKALUSIME TIOJPAa3yMEBAIOTCs OOIIEIOCTYTHbIE Cclienu(UKALINIH,
COOTBETCTBYIOIIME CTAaHJApTaM U NPHUHATHIE B PE3YJIbTATE COIJIAIIECHUS IIOCIE BCECTOPOHHETO
00CYXICHUSI BCEMH 3aMHTEPECOBAHHBIMU CTOpOHaMH. Bce Oombine ¢GupM-npousBoauTenei
MPUHUMAIOT Y9acTHE B MOJOOHBIX OOCYKIEHHSX, MOCKOJIBKY BO3MOKHOCTh B3aMMOJCHCTBHS C
MIPOJIyKTaMH KOHKYPEHTOB SIBJISIETCS] B HAILIE BPEMS BBITOJIHBIM JOCTOMHCTBOM.

Mopnens OSI kacaercsi TOJBKO OAHOIO acClEKTa OTKPBITOCTH - OTKPBITOCTU CPEACTB
B3aUMO/JICUCTBUS YCTPOMCTB, CBA3AHHBIX B KOMIIBIOTEPHYIO C€Th. [101 OTKPBITON CHUCTEMOIl TYT
IIOHMMAETCS TOTOBHOCTh OJIHOTO CETEBOI'O YCTPOMCTBA B3aUMOJEHCTBOBATH C OCTAJIbHBIMH
MOCPEACTBOM CTaHAAPTHBIX TMPaBUJI, OIpenesiomux (opmar, colaepkaHue U 3HaYCHHE
MPUHUMAEMBIX U OTIIPABIISIEMBIX COOOIICHUIA.

[Toctpoenue AByx cerell ¢ COOMIOJEHHEM MPHUHIMIIOB OTKPBITOCTH JIAeT CIEAYIOLIUe
[IPEUMYIIIECTBA:

- BO3BMOXHOCTh HCIIOJIb30BAaHUs alNapaTHbIX M MPOTPaMMHBIX CPEACTB Pa3INYHBIX
IIPOM3BOJUTENEHN, IPUIAEPKUBAIOLIUXCSA OHOTO CTAaHIAPTA;

- JIeTKasl 3aMeHa OTJEJIbHBIX KOMIIOHEHTOB CETH 00Jiee COBPEMEHHBIMH, TO3BOJISIOIIUMU
CETHU Pa3BUBATHCS C MUHUMAJIbHBIMU 3aTpaTaMu;

- JIETKOCTb CONPSYKEHUS CETEH.

CrangapTuzais BbIUUCIUTEIbHBIX ceTel BeAeTCs OOJBIIUM KOJIWYECTBOM KOMIAHUM U
B 3aBHCHMOCTH OT CTaTyca OpraHu3alui pa3inyaroT HECKOJIbKO BUOB CTaHAAPTOB:

- CTaHJAPTHI OTACIBHBIX (HUPM;

- CTaHJAPTHI CTICIUATHHBIX KOMUTETOB M 00bETUHECHHIA,

- HallUOHAJIbHbIE CTaHIAPTHI;

- MEXJAYHapOHbIE CTaHAAPTHI.

Bonee Toro, HekoTOpBIE CTaHAAPTHI U3-3a MOMYJSPHOCTH CTAaHAAPTHBIX M3JEIUNA MOTYT
NIEPEXOIUTh U3 OJTHOM KaTETOPUHU B JPYTYIO.

SIpkuM puMepoOM OTKPBITOM CUCTEMBI MOKHO cuuTaTh VIHTEpHET. JIOKYMEHTHI, KOTOpPBIE
pernameHTupyroT padory Wurepnera HaszbiBatoTcs RFC(Request For Comments - 3ampoc
oOcyxJeHus1). MHorue M3 3TUX JOKYMEHTOB B IOCIEACTBHM CTAHOBSTCS CTaHJIApTaMu Je-
dakro. B coorBercTBUM ¢ TpUHLUIIOM OTKpHITOCTH, Bce RFC MOXHO HallTu B CBOOOJHOM
JIOCTYTIE.

BaxueiiimuM  HampaBiieHHeM B O0JacTH  CTaHIApTHU3AllMM  CeTell  sBiseTcs
CTaHJApTH3AIMs MPOTOKOJIOB CBs3U. Hambosiee M3BECTHBIMU CTEKaMU MPOTOKOJIOB SIBIISFOTCS:
OSI, TCP/P, IPX/SPX, NetBIOS/SMB, DECNet, SMA, HO He BCe H3 HHUX CEroaHsI
MPUMEHSIOTCS Ha MPAKTHKE.

Pa3zpaboTka npoexkTa HHPOKOMMYHUKANIMOHHOMH CeTH

st pa3paboTKU MPOEKTA CETH HEOOXOAUMO BBITIOJIHUTH CIICTYIOIINE TCUCTBUS:

- co3natk NetCracker mpoexT,

- 3amlOJIHUTE €ro0 YCTPOUCTBAMH,

- BBITIOJIHUTh YCTAHOBKY CBSI3M TIOCJI€ YCTAHOBKHM BBIKJIIOYATENICH, W YCTaHOBKY
WH/IUKAINH B TIPOCKTE.

Yrobs! 3amyctuth npuinoxkenue Net Cracker Professional, BeiOepute Programs == > Net
Cracker Professional 3.1 ==> Net Cracker u3 Memto Ilyck.

U3 menro File, BeiGepute komanay New.

Ecnu kaxoii-nmu6o * NET ¢aiin y>ke oTKpbIT U 0TOOpaxkeH B paboueM IpocTpaHCcTBe, Bam
Oyzere BbIJAH 3alpoC Ha COXPAHEHHE 3TOr0 MPOEKTa IMepei] OTKPhITHEM Apyrod mpoekT. He
coxpansiiite Hu Kakou u3 (QaiioB Net Cracker. Ilycroe okHO OyaeT oToOpakeHO B pabouem
npocTpaHncTBe. Pa3BepHHUTE OKHO, HA)KUMasi KHOTIKK Z00m, 4TOObI IPUIATh OKHY HEOOXOAMMBII
MacmTa0.

B 6poy3sepe YcrpoiictBa, BeiOepuTe Switches (koMmmyTaTopsl).




B Opoysepe VYcrpolicTBa, pa3BepHHTE NMPH TMOMOIIM CHUMBOJa pacmupeHus Switches,
pa3sepautre Workgroup, passepuute Ethernet, u nHaxxmute Ha Bay Networks, uTo0s1 0TOOpa3uTh
yctporictBa Bay Networks B o6:actu okHa M300pakeHus.

YroObl MOMECTUTh KOMMYTATop B pabodeM MPOCTPAHCTBE, BBINOJHUTE CIEAYIOIINE
IIary:

1. Beibepure Lattice Switch model number 28104 xommyTtarop B 00j1acTu OKHa
N300pakenust, HAXKMUTE Ha HETO U IiepeMenaiiTe KOMMyTaTop B pabodee mpOCTPaHCTBO.

2. YBenuybTe H300pakeHHE KOMMYyTaTopa B paOoueM NpOCTpPAHCTBE JJs JIydllen
BUAMMOCTH, HCIIOJIB3YSl MapKepbl YCTAaHOBKH pa3MepoB. CHUMHUTE BbBIACICHHE H300paKEHHS
YCTPOMCTBA, HAXKaB B JIIOOOM MecTe paboyero npocTpPaHCTBA.

3. YBennubTe Ha3BaHUs KOMMYTATOPa, HAKMMasi HA M1 KOMMYTATopa MPaBoOd KHOIKON
MBILIH, YTOOBI 0OPATUTHCS K JIOKAJILHOMY MEHIO U BeIOepuTe Properties.

OkHO CBOMCTB 3aroioBKa MOSIBUTCA.

B mone co cnuckom Size (Pa3zmep) uamensitor 16 Ha 36, n Haxkumarotr kHonky OK wim
Knapumry ENTER, 49ro0bl NpHMEHUTH Balllk IMMapaMeTphl HACTPOWKH M 3aKPBITh JIHAJIOT.
YBenuuuTe OKHO HaJIUCH, IepeMeliasi MapKepbl YCTAHOBKU Pa3MEpOB.

PasmectuTe nBe paboumnx craHuuu B paboudee MPOCTPAHCTBO.

Hcnonp3yiiTe monocy NpokpyTku B Opoy3epe YcTpoicTBa U 3HaK "MuHyc" (-) cieBa OoT
Switches, uToOBI cBepHYTH criucok Switches.

[Ipu momormyM Mmojockl MPOKPYTKH B Opoy3epe YcrpoiicTBa, Haiiaure crnucok LAN
workstations, pa3BepHHUTE ero, Takke oTkporite Workstations u nanee manky Digital Equipment.

ObGnacte oxHa WM300paxkeHuss oToOpaxkaeT paboume crannuu LAN  workstations,
usrotosyieHnbie Digital Equipment Corporation.

Beiouparor Alpha Station 200 4/166, Haxxumas Ha Hee IepeMenialoT B padouee
IPOCTPaHCTBO. TakXke HCIONB3YyHTEe MapKephl, YTOObI YBEIMUYUTHh H300pakeHue padoueit
CTaHIIUH.

Pazpopaunarot PCs B paznene Workstations u Beiouparot nanky IBM.

[lepcoHanbHBIE KOMITBIOTEPHI, H3rOTOBIICHHBIE IBM oToOpaxkeHbl B 00JacTHM OKHa
NzobpakeHus.

Bri6epute Aptiva C Series B oOmactu okHa M3o0paxenus. Haxmure Ha n3o0pakeHue
YcrpoiicTBa, mepeTamre ero B paboyee MPOCTPAHCTBO, M3MEHUTE pPa3Mepbl HM300pakeHUs
VYcrpolictBa. Bain ceTeBoM NPOEKT AOMKEH CMOTPETh KaK HAa IPUBEICHHOM PUCYHKE:

T Model 28104
LattisSwitch Fast

Ethernet Switch :’
==

Iphtatinn :
200 4166 Aptiva C
Series

Pucynok 5.1 - Co3ngaHHbIi ceT€BOM IPOEKT

IMomecture rumatet LAN adapter B KaXIyto U3 3THX pab0ounX CTaHIUH.

Cuauvaina ceepaute LAN workstation B Opoy3epe YcTpoiicTBa, HaXXKuMasi Ha CUMBOII (-).
Pazsepaute LAN adapters, 3atem Ethernet, 3arem manky 3COM Corp.

Ananrrepsl mokansHOM cetrt 3COM Corp oToOpakeHsl B 00tact okHa M300pakeHusl.




Hcrnonp3yst mosiocy MpOKPYyTKHM B oOnactu okHa M3o00pakeHus, Hanute riaty Fast
EtherLink 10/100 PCI, naxxmute Ha n300paxeHue Y CTpOWCTBa, MEPETAIINTE TUIaTy HAa CTAHIIUIO
Alpha Station 200 4/166, 3aTeM OTIyCTUTE KHOTKY MBIIIH, KOT/Ia Kypcop M3MEHUTCS Ha 3HAK
"mmroc” (+).

Kypcop IOJKEH U3MEHMTHCS Ha 3HaK "Turroc" (+), Korja miaTa HaXxoIuTcs Haja padoueit
cranimend. Ecimu kypcop He M3MEHSETCsI, 3TO TOKa3bIBA€T, YTO 3Ta paboyasi CTAHIMS HE MOXKET
UCIIOJIb30BaTh 3Ty IU1aTy. Beibepure Apyryto miarty, KOTopas sBIseTCs COBMECTHMOI.

Brei6epure miary Fast EtherLink 10/100 PCI cHoBa, meperammute ee Ha pabodyro
cranmmio Aptiva C Series.

YroObl ompenenuTh yCTPOWCTBA, KOTOPHIE SBISIOTCS COBMECTHMMBIMU C BbIOpaHHBIM
YCTPOHCTBOM, MPOU3BOISAT CIEIYIONIUE [Iaru:

1. Boibepute ycTpoHCTBO.

2. Beibepure komanny Find Compatible n3 menro Object, wim Ha)KMHUTE KHOIKY
Compatibles nHCTpyMeHTaNbHAs TaHETs Database.

3. Pa3Bepuute LAN adapters B Heil pa3BepHute pacredarky Ethernet, m HaxkmMuTe Ha
TO0YIO TMarKy.

4. 3atem BBIOEpHUTE COBMECTUMOE YCTPOMCTBO M3 001acTH okHa M3o0paxeHwus, u
BCTaBbTE €T0 B Ballle YCTPOMCTBO.

Cespxute pabouyue CTaHIIMU C KOMMYTaTOPOM.

Ha unctpymenrtanpHOU manenu Modes, HIENTKHUTE JEBOW KHOMKE MBIIIU IO KHOIKE

Link (2]
[[lenxkauTe TeBOM KHOMKOW MBIIM 1o n3o0pakeHuto Alpha Station 200 4/166, a 3aTem

10 U300paKEHUIO KOMMYTATOpA.
IMosBasercst quaior Ilomoniauka CBs3H.
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Pucynok 5.2 -Jlnanor Ilomomnuka CBsizu

Hlenkuute nmo xHomke Link, 3atem HaxumaeT kHonky Close, 4ToObl cO3/1aTh CBSI3b M
3aKpbITh AUAJIOT.

3atem, ucmoib3ydTe bbeicTpbiii MeTtom CBsizm, s cBsizum paboueit cranmuu IBM ¢
KOMMYTAaToOpoM, yAepkuBas kiaBuinry Shift, HaKMUTE Ha KOMMYTaTtop, 3aTeM Ha)KMHUTE Ha
pabouyto craniuto IBM.

[Ipu 3tom nuanor Ilomomuuka CBsizu HE 0TOOpaKkaeTcs.

[IpoBepbTe THIIBI HOCUTENEH. BBI, HABEpHOE, 3aMETHIIH, YTO LBET CBSI3U KEITHIM.

YroObl MpOBEpUTH THUIIBI HOCUTENEH, Bbl MOMKHBI 00paTUThCS K IUANOry Y CIOBHBIX
o0o3HaveHMIA U3 MeHIO View, BeIOepuTe komaHTy Legends.




JKenTelii IBET YKa3bIBAET, YTO 3TO — ONTO-BOJIOKOHHAS CBSI3b.
3akpoiite 1uanor YCcioBHbIX 0003HAYCHUN, HAKUMAsL HA KHOIIKY
Close. HaznaubTe koH(Urypanuo Tpaduka Ha pabouyro CTaHIIHIO.

a
1. lllenxuute Ha kHOMKE Set Traffics b .

2. Jleoit kHomko# menkuute mo Alpha Station 200 4/166, 3aTem 1o paboueil cTaHIIUH
IBM. IMosBnsiercst J{nanor Konduryparuii.

Profiles K
i~ Profiles list
Marne | Calar |A Add...
" CaD/CAM — b |
 Database —
" Database server | | Edi |
bl .
E-mail |
~ E-mail server — Rename |
“FTP client |
~FTP sever —
Smal office server | =l [ |'|

Azzign I Adxancedl Cancel | Help |

Pucynok 5.3 - Jluanor kondurypamuu

Urobwr ompeaenuth Small Office (Manwiii OducHbIil) Tpaduk MeXAy STHMH JBYMS
pabounmu cranimsMu, Haxxmute Ha Small Office Ha manenu or6opa cnmcka Profiles.

Haxxumarot KHOIIKY Assign, YTOObI HA3HAYUTH TPA(UK U 3aKPHIBATh TUAJIOT.

[[Tarn moBTOpHTE, HO HAa Cel pa3 cHayana BeIOpaB pabouyro ctaniuio IBM, a 3atem
Alpha workstation.

YroObl TpOBEpHUTh, YTO TpauK ObUT YCTAaHOBIEH MEXIy 3TUMHU ABYMsI pabOYMMH
CTaHLUAMH, 3amycTuTe aHuMmanuio. Haxwmwure kHomky Ilyck Ha MHCTpyMEHTalbHOHM MaHenu
Control. Tpaduk oT pabounx cTaHIMIA MOSBUTCS U MOTEYET CKBO3b KOMMYTATOP.

W3MeHuTe NHTEHCUBHOCTH TTaKeTa.

1. HlenkauTe o KHONKE Animation Setup&l, 4T00BI 0OPATUTHCS K AUATOTY Y CTAHOBKH
AHuManuu, nepeMecTuTe yKa3aTellb MHTEHCHUBHOCTH IAKETOB CHayajla MOJHOCTBIO B JIEBYIO
CTOPOHY, 3aTeM MEPEMECTHTE B IIPaBO Ha 4 OOPO3AKH.

2. Haxumarot kHonky OK, 9TOOBI MPUMEHUTH BaIll W3MEHEHUS U 3aKpbIBATh JHAJIOT.
[Tociie HECKOJIBKUX CEKyH/I, NHTEHCUBHOCTHU MTAKETOB U3MEHUTCSL.

VYBenuubTe OBICTPOICHCTBHE TTAKETA.

1. llemuok Ha kHONKe Animation Setup, 4ToObI 0OpaTUTHCS K AUATIOTY Y CTaHOBKU
AHuManuu, nepeMecTuTe ykasareiab ObICTPOACHCTBHS MIAKETOB B CAMOE IPABOE MOJI0KEHHE.

2. Haxxumarot xHonky OK, uToObl MpUMEHHUTH BalllM M3MEHEHUS U 3aKpbIBaTh JUAJIOT.
[Tocne HeCKONBKUX CEKYH]I, OBICTPOJICHCTBHE TAKETOB U3MEHUTCSI.

VYBenuubTe pazmMep U300pakeHus MaKera.

1. Haxxmute Ha kHOIKY Animation Setup, uToObl 0OpaTHTbCS K AMAJIOTY Y CTaHOBKHU
AHnManuy, NepeMecTUTE yKaszarellb pa3Mepa aKeTOB B CAMOE MPABOE MOJI0KEHHE.

2. Haxxmute kHonky OK, 4TOOBI MPUMEHUTD Ballld U3MEHEHUS U 3aKPBIBATh JTHAJIOT.

UroObl paccMOTpPETh BCE YCTPOMCTBA, UCIIOJIB30BAaHHBIE B CETH, HAXMHTE Ha BKIAJKY
Recently, pacrionosxeHHyt0 HIke o0sacTh okHa M300paxeHus.

Pa3mecture kapTy Ha 3aHEM IIJIaHE.

1. [IpaBoii KHOMKOW MBIIIM HAXKMHUTE TAC-HUOYyAb Ha 3agHeM IulaHe pabouero
IPOCTPAHCTBA, YTOOBI 0TOOPA3UTh JOKAJIBHOE MEHIO U BBIOEpUTE KoMaHy Site Setup.

2. lllemyok Ha Bkiaake Background, 3aTem menkHuTe Ha rosie Map, 4ToObl BEIOpaTh €ro.




3. Ucnonw3ylite Browse, utoOb1 0O0patutbes k auanory O630pa kapT, 3aTeM BblIOepUTe
1r00y10 KapTy U Haxmute kHonky Open. Mms daiina nosButcs B none aiina xkaptel. Haxkmure
kHONIKYy OK, 94TOOBI NPUMEHUTH N3MEHEHHE U 3aKPBIBATh TUAJIOT.

JlnanoroBoe OKHO JJOJPKHO HAIIOMUHATH 3TO:

Mames Background |Lay0ut| Marginsl Girid I Multipagel

— Colors
Page Man-printing area
1 1
v bag

Selected map file

I j Browsze... |

¥ Size to Site ¥ Eeep ratio

0K I Cancel | Al | Help

Pucynox 5.4- luanor YcraHoBKu

[TomuMo KapT, KOTOpBIE MPHUBOJATCA C MPOTrpaMMoOil, Bel MoXkeTe HCIOIb30BaTh Ballld
COOCTBEHHBIE KapThl.

Hlemyok Ha kHOmMKe OK, 4TOOBI MPUMEHHUTH BAallld M3MEHEHHs U 3aKPbITh JAMAJIOrOBOE
OKHO. I3MeHuTE 1BET Ha 33 JHEM TUTaHE.

U3 mento Sites, BeiOepuTe komanay Site Setup.

Hlenkuute Ha Bkianke Background, 3atemM Haxumaer Ha nosje Map, 4yTOObI CHATH €ro
Bozenienue. [lone co cnuckom daiina KapTsl CTAHET HEJOCTYITHBIM.

lenkuute Ha noje Page, BEICBETUTCS OKHO € 00pa3lamMu LBEeTa JUCILIes], BbIOEpPUTE IIBET
Y HAKMHUTE Ha HETO KHOIKOM MBIIIIH.

[MlenkauTe Ha moyie ¢ m3oOpaxkenmem [IpoOena, 3To mepeBener Bac B OkHO BEIOOpa
aro60ro obpasia 1BeTa IUCIuies, BBIOepHuTe 1000 1BET MOMECTUB Ha HEr0 KHOIIKY MBIIIIH.

Haxxmure kHONKY OK, 9TOOBI IPUMEHHUTH BaIlld U3MEHEHHUS U 3aKPHIBATh JIHAJIOT.

Bb1 MOkeTe Takke M3MEHUTH LIBET (POHA, COAEPIKALIETO KapTy.

W3meHunTe koHpUrypauuo tpadpuka.

U3 mento Global, BeiGepute komany data flow.




D ata Flow !E E

i~ Flows in the model

MHame | Type | Frofile | Soul Edit
EBAIphaS tation 200 44166 =» |... Traffic Small office Alph
EBIBM PC 700 Series =+ Alpha... Traffic Small affice [153] Delete

Set Brafile

L
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Pucynox 5.5 - JInamor kondurypamuu tpaduka

OOpatuTe BHMMaHHME, 4YTO BUAHBI JBa Tpaduka, KOTOpble Bhl

coznamu. Haxxmure kaonky Close, 9TOOBI 3aKpBITh IAAJIOT.

JloGaBbTe, U COTpUTE HapallBaeMble yCTPOUCTBA.

1. Beibepure CtanaapTHBIN Kypcop B HHCTpyMeHTallbHOU nanenu standard mode.

2. Ucnonb3yst moJiocy TPOKPYTKH B Opoysepe YcrpoiictBa, pa3BepHuTe Hubs
(xonmeHTparopsl), 3areM Shared media, 3atem Ethernet, 3arem nanky Bay Networks.

3. B obnactu oxna M3o0paxenwms, BeiOepute BayStack Model 250 Stackable Hub
(HapalMBaeMblii KOHIIEHTPATOp), MepeTaliuTe HapalluBaeMblii KOHIEHTpatop B pabouee
IIPOCTPAHCTBO, 3aTEM Pa3beIMHUTE KHONKY MbIHU. Vcrnonb3yiiTe MapKepbl, 4TOObI yBEIUYUTD
n300pakeHne Y CTpOUCTBA JUIS JTy4Ille €T0 PaCCMOTPEHHUS.

4. B obmactu okHa M3o0pakenusi, cHoBa Beioepute BayStack Model 250 Stackable Hub,
HepeTalmre ero B padoyee NpOCTPAHCTBO M MOMECTUTE €ro MOBEpX MEPBOro, U KOT/Aa Kypcop
U3MEHUTCS K 3HaKy "moc" (+), OTIyCTUTE KHOIKY MBILIH.

Ot 1Ba ycTpoiicTBa Tenepb (YHKIMOHMPYIOT Kak OJMH MOAYyJIb. Bbl Moxere
YBEJIMYUBATh WIM [E€pEMEIaTh HapallMBaeMbleé KOHILIEHTPATOpPbI, Kak OyJATO OHU OJIHO
YCTPOMCTBO.

5.Yro0bl ynanuTh HapallMBaeMbli  KOHLEHTPAaTOp, BbIOEpUTE HapalMBaEMbIi
KOHIIEHTPATOp, ILIEJKHUTE MpPaBOHl KHOMKOM MBIIIM KHONKY MBIIIM, YTOOBI OOpaTHTbCA K
JIOKaJIbLHOMY MEHI0, BbIOMparh koMauay Delete, u ormyctute kHOnKy Mblmu. [loarBepaute
yhajleHue, HaXkumas KHONKy Yes. lloBropure 53TOT mar aas JApyroro HapamuBaeMoOro
KOHIIEHTpaTopa.

U3 mento File, BeiOepute komanny Save. Tak kak Bbl emie He coxpansuim 3TOT ¢aiin,
HOSIBJISIETCS TUAJIOT COXPAHEHUS.

3amanHoe 1Mo ymonuaHuto uMms ¢aitna Netl.net otobpaxeno B Ilone nmenu. Beenure
cBoe MMs compoBoxaaemoe “1” (mampumep, Johnl) m Haxkmure KHONKY Save. Pacmmpenue
* NET Oyner mo0aBiieHO aBTOMaTHYECKH K UMCHH (aiina.

3akpoiiTe 3TOT MPOEKT, CHauala OCTAaHABIMBAIOT aHUMAIMIO, 3aTeM u3 MeHio File,
BeIOepuTe Komanay Close.

IlocranoBka 3agauu Kk [IpakTuyeckoii padore 5

1. U3yunts npeyaraemMblii TEOPETUUECKUII MaTepual, BHECTU KPAaTKUE CBEJICHUE O
CEMUYPOBHEBOM MOJIETN OTKPBITHIX CUCTEM B OTYET.

2. BBINOJIHUTE BCE 3JEMEHTHI 3a/IaHUSl U COCTABUTH ONKMCAHUE C MHAUBUAYAIbHBIMU
CKPHUHILIOTAMH, OTPAXAIOIMIMMHU X0/l BBITIOTHEHUS PAOOTHI.

3. Cozmate NetCracker mpoekT WH(POKOMMYHUKAIIMOHHONW CETH, 3allOJHUTH €ro
yCTpOMCTBaMU.




4. BoINOJHUTh YCTAaHOBKY CBSI3M TIOCJIE YCTAHOBKHM BBIKJIFOYATEJIEH,
UH/IMKAIUH B IPOEKTE MH(POKOMMYHHKAIIMOHHOM CETH.

5. [loctpouth MpoeKkT MHHOKOMMYHHUKAIIMOHHOW CETH MO BapHaHTy MHIUBUAYaJIbHOTO
3aJjaHMs, YUYUTHIBAS MPEAMETHYIO HAPaBJICHHOCTh CETEBOM MHPPACTPYKTYPHI.

6. CocTaBuTh TaONHIly, OTPAKAIOIIYI0 CTOMMOCTH 3JIEMEHTOB Pa3pabOTaHHOTO IO
WHIMBUIYAILHOMY 33/IaHUIO MTPOEKTa CETeBON MHPPACTPYKTYPHI.

7. Odopmuts otdet o [Ipakruueckoii padore. [IpeacraButes oTuer mo [IpakTuyueckoi
paboTe A7 3alIuThI.

YCTaHOBKY

BapI/IaHTI)I HHAUBUAYAJIBbHBIX 3aJaHui

B cootBercTBMM C yKa3aHHOH MpeIMETHOW OOJIACThIO, Ha3HAYCHWEM OT/Aesa
IOPENIPUATHS, HA4YaJbHBIM KOJMYECTBOM COTPYOHMKOB M KJIAaCCOM HCIIOJIB3YEMOH Ha
OpeanpUsITUN UHPOPMALTMOHHON CUCTEMBbI BBITIOJIHUTD IIPOEKTHPOBAHUE
UH(POKOMMYHHUKAIIMOHHONW CETH OTAeNa HPEINpHUSATHS U pPacCUUTaTh CTOMMOCTb BHEAPEHMS
TaKoOr0 MPOEKTA.

Tabmuma 5.1 — UaauBuyansHbIe 3a1aHUs

Ne| TIpenmernas o6nacThb Kinace UC Otnen [rar,
YEJI0BEK

1 Cknan MRP Otnen 25

yHpaBiieH

ust

MOCTaBKa

MU
2 | IIpomsBoncTBeHHOE ERP Otnen xaapoB 20

MIpEANPUATHE

3 | Toprosoe npennpusitie CRM Otnen npomax 32
4 | Toprosoe npennpusitue SCM Otnen 3aKyToK 42
5 | Toprosoe npeanpusitue B2C NT-ornen 15
6 | ToproBoe npennpusitue B2B UT-otnen 16
7 CtpouTtenbHOe IPEANPUITHE UC ynpasnenns | Otnen 24

yIpaBJieH

ust

MOCTaBKa

MU
8 | Bricmiee yueOHOe 3aBeIeHNE NC yuera Jlexanar 10
9 | CanaTOpHO-KYpOPTHBIN CRM Otnen 18

KOMIUIEKC MapKETHHTa

1 Byxranrepckoe npennpusitue | CRM Otnen nmpoaax 22
0

Conep:xxanue oTyera

[To BeImonHEHHO paboTte cocTapnseTcss oT4eT. OTUeT BHINOIHIETCS B 3JIEKTPOHHOM
Buze. [1o BeimonHeHHOMY OTUYeTy mpoBoAMTCS 3amuTa [IpakTudeckoit paboTsl.

Otuer no IlpakTrueckoit paboTe MOMKEH COCTOATh U3 CIEAYIOIIUX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAsI 4acTh;

- OCHOBHAs 4acTh (omucaHue paboThl);

- 3aKJIFOYCHHE (BBIBOIBI).

BBosHas yacTh oT4eTa JOHKHA BKIIKOYATh ITYHKTHI:

- YCJIOBHE 33]1a4H;

- IOPAJIOK BBIIOJIHEHUS.




- IPOTpaMMHO-AIIapaTHbIC CPECTBA, UCIIOIE3YEMbIE TIPH BBHITIOTHEHUU PaOOTHI.

3ammra ordyera mo llpaktuueckoil paboTe 3aKIOYaeTCs B MPEIBSIBICHUH
NPEroaBaTeI0 TONTYyYCHHBIX pPEe3yJlbTaToB B BHUIE (ailla M IEeMOHCTPAIlMH ITOJYyYSHHBIX
HaBBIKOB TPU OTBETAaX HA BOTMPOCHI MPETIOIaBaATEIS.




KonTposibHBIE BOIPOCHI

1. Yto coboii mpeaCTaBISIOT TEICKOMMYHUKAIIMOHHBIC CETH?

2. Yem OTIIMYAIOTCS CETU C KOMMYyTaluen KaHaJIOB OT CeTel c
KOMMyTaIen cooomennii?

3. Kakue ¢pyHKINU BBITIOTHIET MapUIpyTU3aTOpP?

4. Yto coOoii mpeacTaBisieT METpUKa MIPOTOKOJIAa MAPIIPYTH3aLUN?

5. B yeM paznuune KOMMYTAaIlUH MMaKeTOB MM COOOIICHHIA?

6. B ueM paznuuue Mexay JIOKaJIbHBIMU M IJ100aIbHBIMU CETSIMU NEpejauu TaHHbIX?

7. KakoBsl oOcHOBHBIE PyHKITHH ypoBHEH Moaenn OSI?

8. Uto co0oil mpeacTaBiIseT MHKANCYISLUSA JaHHbBIX?

9. Kakue ycrpoiicTBa (pyHKIIMOHHPYIOT Ha ypoBH:X 1-3 monxemu OSI?

10 ITepeunciure yposau moaenu TCP/IP.

6. YAEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

6.1. IlepeyeHb OCHOBHOI M [IONMOJHUTEJbHOH JIMTEPATYPbl, HEOOXOXUMOM
JJIS1 OCBOEHM S TUCIHUTITIHHBI

6.1.1. IlepeyeHb OCHOBHOI JIUTEPaATyPbI

1. Omudep B.I'. Komnbrotepubie cetu. [IpUHIUIBI, TEXHOJIOTHUHU, MPOTOKOJEI. - CaHKT
[TerepOypr: [Tutep, 2017.

2. Kanunkuna T.W. TenekoMMyHUKAIIMOHHBIE U BBIUUCIUTEIBHBIE CETH. APXUTEKTYpa,
crtangapThl U TexHojoruu.- Cankt IletepOypr: BXB IletepOypr, 2017.

6.1.2. IlepevyeHnb 10NMOJHUTEIBHO JTUTEPATYPHI

1. [Tarubparor A.IL., I'yaerao JLII., Kupudenko A.A. BeraucnuTenbHbIE MAITUHBI, CETH
U TEJIeKOMMYHUKAllMOHHBIE CHUCTEMBL. YueOHoe mocobue. — M.: EBpasmilckuil OTKpPBITHIN
MHCTUTYT, 2017. — 615 c.

2. ®opoyzan b.A. Kpunrorpadus u 6e3omacHocts cereit.- Mocksa: BUHOM, 2017.

6.2. [lepeyeHb y4eOHO-METOIMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON PadoThl
00y4aromuxcsi Mo JUCHUNIHHE

1. Metoauyeckue yka3aHusi MO BBIMIOJIHEHUIO MPAKTUUYECKUX PadOT MO JUCHUIUIMHE
«MHpOPMAITIOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUI.

2. Metoanueckrue peKOMEHJAIMU Il CTYJICHTOB IO OpPraHU3allMy CaMOCTOSTEIbHON
pabotsl o auctuumae « MHPOpMaTMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUI.

6.3. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM ceTH
HNHuTepHeT, HEO0XOAMMBIX IJISI OCBOEHUS THCHHUIIIMHBI

1. Harmmonaneueiit OTKpEITHIA Y HUBEpcuTeT. UHTYUT. http://www.intuit.ru.
2. ®enepanbubli TopTa «Poccuiickoe oOpazoBanue. http:// www.edu.ru.
3. Poccuiickas rocynapctBeHHas 6ubnauoreka. http:// www.rsl.ru.
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BBEJIEHUE

Meronndeckne pEeKOMEHIAMK  COAEP)KaT TMEepedeHb TEeM C  BOMpOCaMH IS
CaMOCTOSITENIbHOW MPOPabOTKH, MepeueHb MPAKTHUYECKUX U Ja00OpaTOpHBIX paboOT C BOIPOCAMH
JUISL CaMOCTOSITENIbHOM TMPOpabOTKH, MaTepuan JUisd IMOATOTOBKH KOHTPOJBHON pPabOTBI |
KypCOBOT'O TIPOEKTA.

Meronuueckue yka3aHHUs MOCBSIICHBI Kypcy «MHQOpMaOHHO-KOMMYHHKAITHOHHBIE
TEXHOJIOTHM». B Hacrosimiee BpeMs MIUPOKOE pPAa3BUTHE NOJIYYHIH pa3IHYHbIE CHCTEMBI,
IOCTPOCHHbIE HAa OCHOBE MHTETPHUPOBAHHOIO MCIIOIB30BAHUSA CPEJICTB  BBIYMCIMTEIBHOM
TEXHUKU U TEXHUKHU CBS3H, 00CCIICUNBAIOINE B3aNMOICHCTBIE HH(DPOPMAITMOHHBIX TPOIIECCOB H
npefocTaBisione aboHeHTaM  (TOJIb30BaTeNsiM) IIUPOKUN CHEKTp YCIyr 1O OOMeHy
uHdopmarnmern u o00paboTKe pa3nuuHbiX ee BumoB. CeTH, OCYIIECTBISIONME Iepeaady,
00paboTKy U XpaHeHHe UH(POPMaLUK, Ha3bIBatOT nHPopMauroHHbIMU ceTsimu (MC).

[lepBonauaneHo pazputue Takux HC 1DI0 MO MyTH aBTOMATH3alMU  OTACIBHBIX
KOMIIOHEHTOB HH(OPMAIMOHHBIX MpoLeccoB. bbuiM co3gaHbl cUCTeMBbl cOOpa, XpaHEHUs H
novucka WHPOpMAaNWMU Ha 0a3e BBIYHCIHUTENBHBIX CpPEICTB, TNl OCHOBHBIMH MPOIECCAMH
SBJSUIMCh XpAaHEHHWE W TOUCK, HO MMEJIM MECTO TakKXe IMpolecchl o0pabOoTKM M Iepesadu
JTAHHBIX. B COOTBETCTBHH C IETIEBBIM MpEIHA3HAUYCHHEM H CIICIU(PUKON pelraeMbIX 3a1ad ObLIH
CO3J1aHbl pa3IuyHble ceTH: ceT DBM; KOMIbIOTEpPHbIE CETH; CETH MUH(OPMAIIMOHHBIX LIEHTPOB;
BBIUUCIIUTENFHBIE CETH,; CETH Teleo0pabdoTKH; HH(OPMAIIMOHHO-BBIYMCIUTEIBHBIE CETH;
UH(POPMALMOHHO-CIIPABOYHBIE CETH; TEIIEUH(POPMALIMOHHBIE CETH.

Hecmotpss Ha pasHOOOpasue NpUMEHSEMBIX ONpEeAeTICHUH, BCE ITH CETH IO CBOCH
CTpYyKType OBbUIM OJHOTUIHBIM OOBEAWHEHUEM YyAaleHHBIX OBM, KOTOpble pa3nuyaiuch
TUTMIAMHA ~ HCIIONB3YEMBIX IPOTPAMMHO-TEXHHYECKHX CPEICTB IepefJadyd W 00paboTKu
uHbopMalmu, Habopamu (yHKIMNA M peaTu3yeMbIMU MPOTOKOJIAMH B3aHMMOCBS3H, a TaKke
00J1acThIO IPUMEHEHUS.

[TapannensHbiM HampaBieHueM paszputus VC sSBUJIOCH CO3/IaHUE CHUCTEM Mepeiayud u
pacripenenenus HHQOpMAIH, B KOTOPBIX OCHOBHOE COJIEP)KaHHME COCTABIISI IpOIecc OOMEeHa
JAHHBIMU MEXY YIAIEHHBIMH OObEKTaMHU.

Jnis mepenaun TakWxX TPAIWIMOHHBIX BHIIOB MHPOPMALMHU, KaK pedb, JTOKYMEHTaIbHAs
uHpopmanus, H300pakeHHe, 3BYK, OBUIM CO3[JaHbl U COBEPUICHCTBYIOTCS pa3IMyYHbIC
CHeIMANM3UPOBaHHBIe (M1 mepenadyd  WHGOpMANMKd B OHpelesieHHOM  (opmate)
UH(POPMALIMOHHBIE CETH, HA3bIBAEMBIE CETSAMHU HIIEKTPOCBSI3U.

CoBpeMenHass nH)OpMAIOHHAST CETh - 9TO CJIOXHAs paclpe/ielieHHasi B MPOCTPAHCTBE
TEXHUYECKas CHUCTeMa, IpeJCTaBIsoNias co00M (DYHKIMOHAIBHO CBS3aHHYIO COBOKYIHOCTb
arnmapaTHO-MPOTPAMMHBIX CPEJCTB 00paboTKu M oOMeHa MHdOpMaIuel, KOTopas COCTOUT M3
TEPPUTOPUAIBHO  PACHpEAEICHHBIX HH(POPMALMOHHBIX  y3JI0B  (MOACUCTEM  00pabOTKH
uHbopManmu) M (GU3NYECKUX KaHAJIOB Iepefayd HMHGPOpMAlUMU UX COCAUHSIONIUX, B
COBOKYITHOCTH OTpeesiaonmx ¢pusndeckyto crpykrypy UC.

[ToMumo TOHATHS (HU3NYIECKOH CTPYKTYPHI [UIS ONHCAHHS NPUHIMIIOB TIOCTPOCHUS U
¢bynkuonupoBanus MC mpuUMEHSIOT Takue TEPMUHBI, Kak Jorudeckas u HH(OpMalMoHHAas
CTPYKTYPBbI, ONTUCHIBAIONINE pa3MenieHust 1 B3auMocBsi3u B IC nHPOPMAIMOHHBIX MTPOIECCOB, a
Takke moHsATHe apxurektypel MC, ompenenstomeil OpUHOUINBL  UH(OOPMAILIMOHHOTO
B3aUMO/JICUCTBUS B CETH.

C touku 3peHns cTpykTypHoi opranusanuu MC cocrout us:

- TPAHCTIOPTHOM CETH, MPEJICTABISIONIeH OO0 pachpeeIeHHYI0 CUCTEMY, COCTOSIIYIO
U3 Y3JI0B KOMMYTAIIUH, COEeIMHEHHBIX KaHaJlaMH MIEPBUYHON CETH, 00eCTIeUNBAOIIEH Mepenaqy
uHGOpPMAIIUU MEXy TEPPUTOPUATHHO pacnpeaeneHHbIMU aboHeHTCKUMU ceTsiMu (AC);

- abonentckmx ceredt (AC), mNpencTaBiAOMUX COOOH KOMIUIGKC —amnmapaTHO-
MPOrPaMMHBIX CPEJICTB, peaTH3yIOMUi (pyHKIUU copepKaTeabHOl 00paboTKH WHPOpMAIUU U
GyHKIIMM B3aMMOCBSI3W  TOTpeOuTeNnel wuHpopManuu, odecrieunBas JOCTyN aOOHEHTOB K
TPAaHCIIOPTHOM CETH B MHTEpEcax 3TOW B3aMMOCBs3U. Boinenenue Bo Bcelr coBokymHocTu AC



GYHKIMI B3aUMOCBSI3U TO3BOJsieT B pamkax WC BbIIEIUTH €IIe OJWH €€ JJIEMEHT -
tenekoMMmyHukannonnyto cetb (TKC), oOecneunBaroilyro B3aUMOACUCTBHUE MPUKIIATHBIX
IPOIIECCOB B MH(POPMAITMOHHON CETH, peaTn3yIONyto (DYHKIIMH BCEX YPOBHEH (DYHKIIMOHATEHON
ApPXUTEKTYphl W BKJIIOYAIOMIYI0 (U3UYECKYI0 Cpedy paclpOoCTpPaHEHHUs, uepe3 KOTOPYIO
NPOMCXOJUT Iepeada CHUrHajioB, Hecymmx HH(popmaruio. CoBpeMEHHBIE MEXIyHApOIHbIC
CTaHJIapPThl APXUTEKTYP «J1e-(HaKTO» UIH «Ie-I0pey:

- apxuTekTypa cetu IHTepHeT;

- apxuTeKTypa mmpokomnosiocHoi cetu (BNA) (IBM);

- apxutekTypa nuckpetHoi cet (DNA) (DEC);

- IeTalbHO MPOPabOTaHHOM U CTaHAAPTU30BAHHOW apXUTEKTYpPOHl 17151 HHPOPMAIIMOHHBIX
ceTell BBIMOIHAIONMX (PYHKIIMM coaepikaTelbHOW 00paboTku MH(OpMAIMK B TEPPUTOPHATIEHO
pacIpeeNIeHHbIX Y3JIaX CETH, SBIIAETCS apXUTEKTypa B3aUMOCBSA3M OTKPBITBIX cUCTEM - Open
System Interconnection (OSI).

1. IEJIb U 3AJJAYU U3YUEHUS JUCLUTIIAHBI

Lenpio ocBOCHMS AWCHUIUIMHBL SBIsieTcs (GOpMUpOBaHHE HaOopa MPoQecCHOHATBHBIX
KOMITeTeHIIN Oyaymero OakanaBpa mo HampasieHuio 09.03.02 MudopmManmoHHbIe CUCTEMBI U
TEXHOJIOTHH.

3amaun  OCBOCHMSI JUCIUIUIMHBI: H3yYeHUE HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTH, OCBOCHHE METOJAOB U HMHCTPYMEHTOB HWH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUM.

2. TEMbI CAMOCTOSTEJBbHOM PABOTBI
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Paszpnen 1. UHpOKOMMYHHUKALMOHHBIE CHCTEMBbI. 96
Moaesn nHPOPMALMOHHBIX CeTeil.
1 Tema 1. BBenenue B MHPOKOMMYHHKAIIMOHHbBIE CUCTEMbI OIIK-3
u
cetu. Cucrema KiaaccuuKaIy CeTeBbIX aPEecoB
2 Tema 2. @yHKIMOHAIBHOCTh HHPOKOMMYHHUKAITUOHHBIX OIIK-3
CUCTEM M ceTeil. IHCTpYMEHTBI MPOEKTUPOBAHUS
MH(GOKOMMYHUKAIIMOHHBIX CeTel
Pa3nea 2. Ctanaaptbl MHPOKOMMYHMKAIMOHHBIX
cHUCTeM
7. Tema 7. Cranaaptusanusi HHPOKOMMYHHKAITMOHHBIX OIIK-3
ceTen
8 Tema 8. Opranuszanust UHPPACTPYKTYpbl OIIK-3
MH(POKOMMYHUKAITMOHHBIX CETEH
Uroro 3a 4 cemectp 96
Hroro 96




3. TEXHOJJOTHYECKASI KAPTA CAMOCTOSITEJIbHOM PABOTHI

OBYYAIOHIEI'OCsI
Konwr CpenctBa u O0BEM 4acoB, B TOM YHUCIIE
peanu3yemsl TEXHOJIOTUH CpPC Konraktha | Bcero
X B OIICHKH s paboTa ¢
KOMIICTEHIIH YL ISATEIIBHOCTH IpenojiaBa
N CTYJICHTOB
H, TeIeM
uHIuKaTopa(
OB)
4 cemectp
OIIK-3 IToAroTOBKA K JIEKLASAM Cobecenosanue | 1,44 0,16 1,6
OIIK-3 CaMOCTOsTENBHOE CobGecenoBanue | 79,2 8.8 88
W3yYCHHE JIUTEePATyPHI IO
TemaMm 1,2, 7, 8
OIIK-3 IMoxaroroska k Oruer 5,76 0,64 6,4
MIPaKTUYECKUM paboTam MHAChbMEHHBIN
Hroro 3a 4 cemectp 86,4 9,6 96
Hroro 86,4 9,6 96

4. PEKOMEHJAIIUU JISA CAMOIIOATI'OTOBKHA

4.1 IloaroroBka kK JekuusiM. CamMmocTosiTeIbHOE H3YUeHHe JTUTePaTyphbl

Tema 1. BBenenne B MH(POKOMMYHUKALIMOHHbIE CCTeMbI U ceTH. Cucrema

lc.naccml)mcaunn CETEBLIX aApecoB

ba3oBblii ypoBeHb
1. OcHOBHBIE TEPMUHBI M MOHATUS UHPOKOMMYHHKAIIMOHHBIX CUCTEM U CETEH.
2. DBOJIOLUS BBIYUCIUTEIIBHBIX CETEH.
3. CucTtembl makeTHOM 00pabOTKH.
4. JIokanbHbIE CETH.
5. TexHOJIOrMM JIOKAJBHBIX CETEH.
6. 'nobanbHbIE CETH.
7. DOBOIIOLUS CETEBBIX ONEPALMOHHBIX CUCTEM.
8. Cucrtema kiaccuUKaIuu CETEBBIX aIPECOB
9. Ilpunnun Ha3HaueHus [P-agpecoB y3maM OTAEIbHBIX MOACETEN
10. IP-mapmpyTuzanus

IloBbIlICHHBIN YPOBEHb

. [IpuMeHeHne HHCTPYMEHTOB Pa3pabOoTKH MH(POKOMMYHHUKALIMOHHBIX CHCTEM
. YnpaBienue Tpe6oBaHUSIMU K HHPOKOMMYHUKAITMOHHBIM CUCTEMAaM H CETSIM
. Buapl Tpe6oBanmii K MHPOKOMMYHHUKAIIMOHHBIM CUCTEMaM U CETSIM
. CBoiicTBa Tpe6oBaHUi K MH)OKOMMYHHUKAIIMOHHBIM CUCTEMaM U CETSIM
. @opmanuzanus TpedoBaHUI K MHOOKOMMYHHUKAIIMOHHBIM CUCTEMaM U CETSIM
. Tumet anpecos crexa TCP/IP
. OCHOBHOM THUII a/IpECOB CETEBOT0 YPOBHS
. Jloxanbhsiit anpec B repmunoiorun TCP/IP
. [Ipumepbl TOMEHHOTO UMEHU
10. Macku B IP anpecanun

O 001N DN B W —

Tema 2. DyHKINOHAJIBHOCTH HHPOKOMMYHUKAIIMOHHBIX CHCTEM M CeTe.

HNHcTpyMeHTHI NPOEKTUPOBAHUS MHPOKOMMYHHKAMOHHBIX ceTei

Ba3oBblii ypoBeHb
1. ®YHKIIMOHANBHOCTh NTHPOKOMMYHUKALIMOHHBIX CUCTEM U CETEH.
2. IHCTpyMEHTBI IPOEKTUPOBAaHUS MH(POKOMMYHHKAIIMOHHBIX CeTel




. CoBpeMEeHHbBIE CETEBbIE TEXHOJIOTHUH.

. 3agaun pa3paboTku cereBor nHppacTpykTypsl UC.
. CBsi3bp KOMITBbIOTEP-TIEpUEPHSL.

. Kontposnep, npaiisep, cereast OC.

CBsI3b KOMIBIOTEP-KOMITBIOTED.

. Knuent, peaupekrop, cepsep.

. Mozewm, cereBoi amanrep.

0. 3amaum ¢pu3HUECKO Mepeaun TaHHbIX.
IloBbIlIEHHBIN YPOBEHD

_-\ooo_\loxm.hw

. CereBoii unTepdeiic.

. CTpykTypa "HPOKOMMYHUKAIIMOHHBIX CHCTEM.

. Monenu nHpOpPMAaIIMOHHBIX CETEH.

. Tomonorust ”HGOKOMMYHHKAIIMOHHBIX CETEeH

. OYHKIIMOHATBHBIE U TEXHOJIOTUYECKUE CTAHIAPTH MHPOKOMMYHHUKAIIMOHHBIX CeTei
. [IpuHIMIBI OpraHU3aIiK MPOCKTHPOBAHMS HHPOKOMMYHHUKAITMOHHBIX CeTeH

. 3amaumn obecnieueHus: KauecTBa MHPOKOMMYHHUKAITMOHHBIX CeTei

. Meronb! riccnenoBanus kKadecTBa HHPOKOMMYHHKAITMOHHBIX CETEH

. Apxurtektypa nHOOKOMMYHHUKAIIMOHHBIX CUCTEM U CETeH

10. MHOTrOypOBHEBasI apXUTEKTypa HHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTel

O 01N DN W —

Tema 7. CtannapTuzanus nHGOKOMMYHUKALMOHHBIX ceTeil
Ba3zoBblii ypoBeHb
1. CTangapThl CETEBBIX MMPOTOKOJIOB.
2. CereBas nuHdppacTpykTypa HHGOPMAIIMOHHBIX CUCTEM.
3. TectupoBaHue ceTeBOil HHPPACTPYKTYpbl HHPOPMAIIMOHHBIX CUCTEM
4. ITonsiTHEe apXUTEKTYPBI HHPOPMAITMOHHON CUCTEMBI
5. Monens OSI.
6. YPOBHU MOJIETU OTKPBITHIX CUCTEM.
7. CeTeBble MPOTOKOJIBI U CTAHIAPTU3ALIUS CETEM.
8. IIpoekTrpoBaHue CTaHIAPTU3UPOBAHHBIX HH()OKOMMYHHUKAIIMOHHBIX CeTel
9. Unrerpanus "HGOKOMMYHUKALIMOHHBIX CETEH.
10. CeteBble OnepalliOHHBIE CUCTEMBI.
IloBbIlICHHBIN YPOBEHD
. TpeGoBaHus CTaHAAPTOB K KOMITBIOTEPHBIM CETSIM.
. TpeGoBaHus CTaHIAPTOB K CETEBOM MH(PACTPYKType NpeaIpUsITUii
. [loHsATH IPON3BOAUTENBHOCTD, HAIEKHOCTh, COBMECTUMOCTD CETU
. [ToHsiTHS yIIpaBisieMOCTh, 3aIIUIIEHHOCTh CETH
. [loHATHS pacmMpsieMOCTh U MACIITAOMPYEMOCTh CETH
. KauectBo o6cnyxuBanus" ( Quality of Service, QoS ) kommbroTepHOIt ceTn
. Kongpurypuposanue npoexta HHHOKOMMYHUKAITUOHHON CETH
. MeTpuku kauecTBa KOMIIBIOTEPHON CETH
. Ouenka 3()(peKTUBHOCTH CETEBBIX MH(POPMAITMOHHBIX CUCTEM
10. OcHOBHBIE CTaHAAPTHI CETEBBIX CEPBHUCOB

O 0 IO DN B W~

Tema 8. Opranuzanusi HTHPPACTPYKTYPbl HH(POKOMMYHUKANNOHHBIX ceTeil
Ba3zoBblii ypoBeHb

. [lonarue nHGOKOMMYHHKAIIMOHHOH ceTh

. Uctopus pa3BuTs HHPOKOMMYHHUKAIIMOHHBIX CETEH

. XapaKTEepUCTUKHU JTUHUH CBA3H.

. Buras napa. Koakcuanpubie kabemu.

. BonokoHHo-onTHUECKHE KaOemu.

. ba3oBble mpUHIUIBI GYHKIMOHUPOBAHHS OECIIPOBOAHBIX CeTel

. CuCTEeMbI CITyTHUKOBOM CBSI3U.

N NN AW



8. Opranu3anus ceteit kiacca Wi-Fi.

9. CoroBas cBs3b. BlueTooth.

10. CereBble agantepsl. Knaccudukaiys ceTeBbIX aIanTepoB MO MOKOJICHUSIM.
IloBBINIEHHBIN YPOBEHD

. PazBeprriBanue y31m0BbIX cereir VPN.

. bezomacHOCTh OeCIPOBOAHBIX COETUHEHUH.

. Bunsl coenunenmii B cetu [P-tenedonum.

. IlpeumymiectBa cetu HOBOro nokosienuss NGN

. IIpo6iiemsl BHenpenust NGN.

. IloHsTHE 3a1UIIIEHHOCTH CETH.

. OcHOBHBIE KJIacChI aTak B ceTsix Ha ocHoBe TCP/IP.

. OnpeneneHue TUIOB MEKCETEBBIX IKPAHOB

. Onpenenenne BUPTYAJTIbHBIX YACTHBIX CETEH.

10. Pa3zBepThiBaHKE MOJIb30BATEIHCKUX BUPTYATbHBIX YaCTHBIX CETEH.

O 0 1IN DN B W~

4.2 IloaAroTOBKA K NPAKTHYECKUM padoTam

IIpakTHyeckas padora 1. Beenenne B MHGOKOMMYHNKAIMOHHbIE CHCTEMBbI M CeTH.
Cucrema Ki1accu(pukanmm ceTeBbIX a/IpecoB

1. Kakue ObiBaroT knaccel IP-agpecos.

2. Kak o nepBomy 6aiiTy ajpeca onpeaeanThb ero kiacc?

3. Yro Takoe Macka azapeca, Ha 4TO OHA yKa3bIBaeT?

4. J1ns1 4ero Hy’>KHbl MacKH aJIpecOB NIEPEMEHHOM JJTMHBI?

5. M3noxure anroputm AeieHus ceTel Ha MOACETH ¢ noMoluso VLM

6. ABroHoMHbIe [P anpeca

7. Knaccer IP angpecos

8. JlIoMeHHbIE UMEHA CTPOSITCA 110 HEPAPXUIECKOMY IIPU3HAKY?

9. IP-azipec cocTOUT U3 JBYX YacTel: HOMepa CETH U HoMmepa y37a?

10. Tumns! anpecos crexka TCP/IP

IpakTnueckas padora 2. DyHKIUOHAIBbHOCTH HH(POKOMMYHUKANNOHHBIX CHCTEM U
cereil. UHCTpYMEHTBI NPOEKTUPOBAHUSA HHPOKOMMYHMKAIIMOHHBIX ceTeil

. [IpoexTrpoBaHue JTOKANBbHBIX CETEH Pa3IuYHON TOMOJIOTUN
. Be1bop cTangapra mocTpoeHus cetu
. Bo16op kabenpHON HHPPACTPYKTYPbI
. Be16op ceteBoro o6opynoBaHus
. Be160op ceTeBhIX MPOrpaMMHBIX CPEACTB
. OcHamenne pabodero Mecta
7. Ananu3 3QGeKTUBHOCTH PaOOTHI CETH
8 [lepeunciure dKCIUTyaTallMOHHBIE TPEOOBAHUS K CETEBOM HHPPACTPYKTYpE.
9. Ilepeuncaure npaBuiIa pa3pabOTKU TEXHUYECKOTO 3aaHuUsl.
10. B kakux OTHOIICHUSX HAXOJATCS 3aKa34MK M pa3pabOTYMK IPH BHIPAOOTKE
TpeOoBaHMIl K TPOEKTY HHPOKOMMYHHUKAITMOHHON HHPPACTPYKTYpE MPEATPUATH?
IIpakTnueckasi padora 3. ApxuteKTypa HH(POKOMMYHUKANMOHHBIX CHCTEM
1. OnuimmuTe OCHOBHBIE TOMOJIOTUY JOKAIBHBIX CETEH.
2.Y10 Takoe ropu30HTAJIbHAS U BEPTUKAJIbHAS MOACUCTEMA
CKC? 3.Kakue kaTeropuy BUTOH NMapsl CyIECTBYIOT?
4.B 4éM COCTOAT MpPEeuMyIIeCTBAa U HEIOCTATKH HCIOJIb30BAaHUS ONTOBOJIOKOHHOTO
Ka0enst A1 MOCTPOEHUs ceTn?
5.YeM oTim4aeTcs KOMMYTAaToOp OT KOHLIEHTpaTopa?
6. Ilepeuncnure QpyHKIMOHAIBbHBIE TPEOOBAaHUS K HHDPACTPYKTYpE IPEAIPUITHUS.
7. Ilepeuncnute dKCITyaTallMOHHbBIE TPEOOBAHUS K HHPPACTPYKTYpE MPEAPUITHSL.
8. Ilepeunciure mpaBuia pa3pabOTKH TEXHMYECKOTO 3a/aHUs HAa MPOCKTHPOBAHUE
ceTeBOi HH(MPACTPYKTYPHI MPEATIPUSITHSL.

N DN AW~



9. HazoBuTe OCHOBHBIE KOMIIOHEHTHI CETEBOM MHPPACTPYKTYPHI PEATIPUATHSI.
10. [a#iTe onpeneneHrne nHHOKOMMYHUKAIIMOHHON CETH.

IIpakTHyeckas padora 4. Opranuzanus HHPPaACTPYKTYPHI
HH(POKOMMYHHKAUHOHHBIX ceTel

. IHCTpyMeHTHI JU1s aHanu3a padoThl KOMIIBIOTEPHOU CETH

. KondurypupoBanue ceTeBbIx mapaMeTpoB y3iia

. IIpoBepka 10CTyIHOCTH y3I1a CETH

. [Touck mapuipyta 10 y371a ceTu

. IIpoBepKka OTKPBITBIX CETEBBIX IOPTOB

. [IpocMoTp U penakTupoBaHue TaOIUIBI MAPIIPYTU3ALIUN y371a
. [IpyHIUIIBI pabOTHI CETEBBIX A1ANTEPOB

. Hactpoiika mapaMeTpoB ceTeBoro ajanrepa

. [lonsiTHE U BUJIBI KOMMYTAaTOPOB

10. YpaBineHue KOMMyTaTOpoOM 4epe3 BeO-uHTepdeiic

O 0 IO DN B WK —

IIpakTnueckasi padora 5. Konuenuusi MogeJ i OTKPBITHIX CHCTEM.
IIpoexTHpoBanne HHPOKOMMYHHKANMOHHBIX ceTel

1. Yto coboit mpeacTaBiIsIOT TEIEKOMMYHUKAIIMOHHBIE CETU?

2. Yem OTJINYAIOTCS CETH C KOMMYyTaluen KaHaJIOB OT CeTel C
KOMMYTAaIuei coooueHnii?

3. Kakue ¢pyHKINU BBITIOTHIET MapUIpyTU3aTOpP?

4. Yto coOoii mpeacTaBisieT METpUKa MIPOTOKOJIAa MAPIIPYTH3ALMN?

5. B ueM paznuune KOMMYTalluH MaKeTOB MM COOOIIEHUIH?

6. B ueM paznuuue Mexay JIOKaJIbHBIMU M IJ100aIbHBIMU CETSIMU NEpejauu TaHHbIX?

7. KakoBbl ocHOBHBIC (pyHKITMN ypoBHEH Moaenun OSI?

8. Uto co0oil npeacTaBiIseT MHKANCYISLIUSA JaHHbBIX?

9. Kakue ycrpoiicTBa (yHKIIMOHHPYIOT Ha ypoBHsX 1-3 momemm OSI?

10 Ilepeuncnute ypouu moaeiau TCP/IP.

S METOAUYECKHUE PEKOMEHJIALIMA

Jns mOATOTOBKM K JIGKIMSIM, COOECEIOBAHMIO M TPAKTUYECKUM paboTam cieayer
M3YUYUTh TEOPETUUYECKHUI MaTepHall.

5.1 BBEJEHHUE B MTHOOKOMMYHUKALIMOHHBIE CUCTEMBbI U CETH.
CUCTEMA KIJACCUPUKALIUN CETEBBIX AIPECOB

IP-mapmpyTuszanus n odmas kjaaccupuxanus agpecos B creke TCP/IP

MexaHu3M MacoOK OY€Hb LIUPOKO paclnpocTpaHeH B IP-mapmpyruszanuu, npudeM MacKu
MOTYT HCIOJIB30BaThCSA A CaMbIX pasHbIX Hened. C MX NMOMOILIBI0 aIMHHHCTPATOP MOXKET
CTPYKTYPUPOBaTh CBOIO CE€Th, HE TpeOys OT MOCTaBIIMKA YCIYT JOMOJHUTEIBHBIX HOMEPOB
cereii. Ha ocHOBe 3TOro e MexaHuW3Ma IOCTaBIIMKHU YCIYyT MOTYT OOBEIUHSTH aJpecHbIe
NPOCTPAHCTBA HECKOJIBKHX CETeH IyTeM BBEACHHUS TaK Ha3bIBaeMBIX '"TPe(UKCOB" C IENbIO
yYMEHbIIEHUss 00beMa  TaOMUL MapIIPyTH3alMd, W  IOBBILEHHS 33 CYET 3TOro
IIPOM3BOJUTENBHOCTH MapIIPpyTU3aTOpoB. Macku mpu 3amucu  BCEerja "HepasiydHbl"
COOTBETCTBYIOLIIMMHU ajpecamu, [P-agpec macka moaceTw - MMEHHO Tak TeHepb U Mbl OyaeM
OIMCBIBATH aJIpec JIOOT0 X0CTa CETH.

Kakune IP-anpeca MoeT MCMOIB30BaTh aIMUHUCTPATOP, €CIU IpoBaiaep ycayr Internet
HE Ha3Ha4YMJI eMy HHMKakoro azapeca? Eciu, K mpuMepy, Mbl TOYHO 3HA€M, YTO CEThb, KOTOPYIO MBI
aIMUHUCTPUPYEM HUKOrJa B OyaymeM He Oyaer moakmrodarhess K Internet (paGoTtaer B
"aBTOHOMHOM pexume'"), Tor1a Mbl MO’KEM HCITONIb30BaTh JTr00bIe [P-anpeca, cobnronas mpaBuia
MX HA3HAYEHHUsA, O KOTOPBIX IUIA pedb BbIOIE. I NMPOCTOTHI MOXHO HCIOJIB30BaTh aapeca



kiacca C: B 3TOM Cily4yae He MPUAETCS BBIUUCIATh 3HAUCHUE MACKH MOJICETH U BBIYUCIISTH aJpec
JUISL K&KA0T0 XOCTa. B 3TOM ciyyae Mbl JOJDKHBI Oy/ieM MPOCTO HA3HAUUTH KaKIOMY CETMEHTY
HAaIlIel JTOKAJIbHOUM ceTH ero cOOCTBEHHBIN ceTeBoi HoMep kimacca C.

Ecnm Bce cerMeHTHI Haleil JOKaJIbHOW CETH HMEIOT COOCTBEHHBIE CETEBBIE HOMeEpa
kiacca C, TO B KaKJJOM CETMEHTE MOXHO €03/1aTh 1o 254 HoMmepa xocTtoB. OqHAKO €CiiM y Hac
€CTh XOTs Obl HEOOJBINAss BEPOSATHOCTh TOTO, YTO KOTJA-THOO0 B OyIyIIeM Halla CeThb MOXKET
OBITH MOJKIIIOUEHA K Internet, He ciieayeTr ucnonb3oBath Takue [P-agpeca! OHM MOTYT pUBECTH
K KOH(MIUKTY c npyrumu ajapecamu B Internet. UToObl n30exaTh TaKMX KOH(MIUKTOB, HYX HO
ucnosb3oBaTh [P-aapeca, 3ape3epBUpOBaHHBIC JJIs1 YACTHBIX CETEH.

Jlnst oTOM TIeM 3ape3epBUPOBAHBI CIIEUATIBLHO HECKOJIBKO 0710K0B IP-aapecos, koTopbie
Ha3bIBAIOTCSI aBBTOHOMHBIMH.

Tuns! agpecos creka TCP/IP

B creke TCP/IP ucnions3yroTcst Tpu THTIA aIPECOB:
- JIOKaJbHbIE (Ha3bIBAEMbIEC TAK)KE alllapaTHBIMHU);
- [P-anpeca;

- CUMBOJIbHBIE JOMEHHBIE UMEHA.

JlokajbHbIe ajpeca

Jlokanbubiii angpec B TepmuHosoruu TCP/IP - 310 Takoit THUm azapeca, KOTOPBIH
UCIIOJIB3YETCSl CpeicTBaMU 0a30BOM TEXHOJIOTUHU JJISl IOCTaBKU JAHHBIX B Mpejesiax IMOJCETH,
KOTOpasi cama SIBJISI€TCS JJIEMEHTOM COCTaBHOW MHTEPCETH.

B pa3sHbBIX mDoOJACETAX JAONYCTUMBI pa3HbIE CETEBBIE TEXHOJOTUHU, pA3HbIE CTEKU
OPOTOKOJIOB, MO3TOMY Npu co3faHuu creka TCP/IP yxe 3apanee mpeamnosiarajloch Hajaudue
Pa3HBIX TUIIOB JIOKAJIBHBIX aJIPECOB.

Eciu noziceTsro MHTEPCETH SIBIIETCS JIOKAJIbHAS CETh, TO JIOKAJIBHBIN aznpec - 310 MAC -
aapec. MAC-anpec Ha3HauaeTcsi CETEBbIM ajanTepaM U CETeBbIM  uHTepdelicam
MapuipyTuzatopoB. MAC-aapeca HazHayarOTCsl MPOU3BOIUTENIMH 000OpPYIOBAHUS U SIBISIOTCA
YHUKAQJIBHBIMU, TaK KaK YIIPaBJISIOTCS LIEHTPAJIU30BAHHO.

JIst BceX CyIIECTBYIONIUMX TEXHOJOTUN JIOKabHBIX ceTeii MAC-anapec umeer ¢opmar
6 Gaiit, Hanpumep 11-AO-17-3D-BC-01.

Hano ormeruts, 4To mockosibky mpoTokos [P moxxer paboraTh M HajJ IPOTOKOJAMH
Oosee BBICOKOTO YpOBHA. B 3TOM ciyuae JlOKalbHBIMU ajapecamu s mpoTtokona [P
COOTBETCTBEHHO OyAyT ajjpeca COOTBETCTBYIOIINX IIPOTOKOJIOB 60jiee BBICOKOTO YPOBHH.

Cnenyer ydecTb, YTO KOMIIBIOTEP B JIOKAJbHOW CETU MOXKET HMETb HECKOJIBKO
JIOKaJbHBIX AJPECOB Jake IpPU OJHOM ceTeBOM azamntepe. 11 HaoOOpoT, HEKOTOphIE CeTEeBbIE
YCTPOHCTBa BOOOIE HE HMMEIOT JIOKAJIBHBIX ajpecoB. Hampumep, K TakuM ycCTpoicTBam
OTHOCATCS II00aNbHbIE MOPTHl MapIIPYyTU3aTOPOB, NpeIHa3HAUEHHbIC Ul COEIMHEHHUH Tumna
"Touyka-Touka'".

IP-anpeca - 0CHOBHOM THII aIPeCOB CETEBOr0 YPOBHH.

Ha ocnoBanuu IP-agpecoB ceTeBOM ypOBEHb IIEpENACT IAKETbI MEXKAY

cersmu. [P-agpeca cocrosT u3 4 6air.

[P-anpec Ha3HayaeTCs aMHUHUCTPATOPOM BO BpeMs KOH(PUTYPUPOBAHHS KOMITBIOTEPOB U
MapLIpyTU3aTOPOB.

[P-ampec cocTOUT M3 ABYX YacTeil: HOMEpa CETH U HOMepa y3ia.

Homep cetu moseTr ObITh BbIOpaH aJAMUHUCTPATOPOM IPOU3BOJIBHO, JUOO Ha3HAYEH I10
pEeKOMEHIau crenuaibHoro noxapasnenenus Internet (Internet Network Information Center,
InterNIC) , ecnu ceTh mopKkHa paboTaTh Kak cocTtaBHas dacTh Internet. OOBIYHO TMOCTABIIMKHU
yciayr Internet mnomywaror nmanaszonsl azapecoB 'y mnonpasaeneHuil InterNIC, a 3arem
pacopenensoT UX MEX/ly CBOUMU aOOHEHTaMH.

Howmep y3na B nporokosie IP Ha3HavaeTcss HE3aBUCHMO OT JIOKAJIBHOTO ajpeca y3na!

MapmpyTuzaTop 1o ONpeeIeHAI0 BXOJUT Cpa3y B HECKOIBKO ceTel. 11oaToMy Kaxkblii
HOPT MapuIpyTH3aTOopa uMeeT cooctBeHHsbli [P-aapec.



KoneuHbI y3en Takke MOXKET BXOIUTb B HECKOIbKO IP-cereil. B astom ciywae
KOMITBIOTEP IOJDKEH UMETh HecKosbko [P-anpecos, 1o uuciy ceTeBbIX CBA3EH.

Takum oOpasom, IP-ampec xapakrtepusyeT HE OTHCIbHBIA  KOMIIBIOTEp  HIIU
MapuIpyTHU3aTop, a OJHO CeTeBoe coeAuHeHue. HamomuHaro, 4To Mbl IOrOBOPUM 00 3TOM
HEMHOTO MM03ke OoJiee moApoOHO.

CuMBOJIbHbIE HMEHA

CuUMBOJIbHBIE UMEHA MMEIOT CUMBOJIBHBIN BUJ U B IP-ceTsix Ha3bIBalOTCS TOMEHHBIMHU.

JlomeHHbIe UMEHa CTPOATCS MO UepapXU4ecKoMy Ipu3Haky. [lonHoe cuMBOIBHOE UMS B
[P-ceTsix COCTOMT U3 HECKOJBKHMX COCTaBIIAIONIMX, KOTOpbIE pa3JeistoTcs Touko. OHu
NEPEUYUCIIAIOTCS B CIEAYIONIEM MOopsaKe (clieBa-HaNpaBo):

- CHayaJa MpocToe UMsi KOHEYHOTO y3i1a

- 3aTeM UMs TPYIIIBI Y3JI0B (HapUMep, UMsI OpraHUu3alim)

- 3aTeM UM 0oJiee KPYIHOM rpymnibl (I0I0MEHa)

W Tak 10 UIMEHU JI0MEeHa CaMOro BBICOKOTO YPOBHsI (Hampumep, 10MeHa 00beIUHSIOIIEro
opranuzanuu 1o reorpaduueckomy mpuHiuny: UA - VYkpamna, RU - Poccus, UK -
Benuko6puranus, SU - CILIA)

[TpriMepoB TOMEHHOT'O UMEHU MOXKET CIYKUTh UMs base2.sales.zil.ru. Mexay TOMEHHbIM
umeHeM U [P-azpecom y3na HET HMKAaKOTO COOTBETCTBHS, MMO3TOMY HEOOXOJMMO HCIIOJIb30BATh
KaKHe-TO JOIMOJIHUTENIbHbIE TaOIUIbI UM CIIyKObI, 4TOOBI y3€Jl MHTEPCETH OJHO3HAYHO MOT
OIPEAEIATHCS B CETH, KaK 110 TOMEHHOMY UMEHHU, Tak U 1o [P-agpecy.

IP agpeca. Knaccol IP agpecos

Camoe miepBoe, 4TO HaJIO Cpaszy YsCHUTH - [P-ampeca HazHayaroTCa HE y3jaM COCTaBHOU
cetu. IP angpeca Ha3Ha4alOTCs ceTeBBIM HHTepdeiicaM y3JI0B COCTaBHOM CETH.

Ouenp MHOTHUE (€ciiu He OOJIBIIMHCTBO) KOMITBIOTEPOB B [P ceTn MMEroT eAMHCTBEHHBIH
ceteBoil uHTepdeiic (u kak ciencraue oauH [P aapec). Ho koMmbroTeps! u apyrue ycTpoicTBa
MOTYT UMEThb HECKOJBbKO (eciM He Ooublie) CeTeBbIX MHTephEicoB - M KaxIblii HMHTEpdeiic
Oynet uMeTh cBoM coocTBeHHbIN [P anpec.

Tak ycTpoHCTBO ¢ 6 aKkTUBHBIMH HHTepdeicamMu (HampuMmep, MaplipyTH3aTop) OyIeT
umeth 6 IP angpecoB - mo OAHOMY Ha KaXIblii MHTepdeiic B KaKIOW CETH, K KOTOPOH OH
MOJIKJIFOYEH.

Wrak, IP agpec omnpenensieT OJHO3HAYHO CETh U y3€Jl, KOTOPBIA MOAKIIOYEH K JAHHOMU
cetu. IP angpec mmeer mmHy 4 OGaiita (8 OWT), 3TO JaeT B COBOKYIMHOCTH 32 OWTa JOCTYITHOM
uHbOpMaIUu.

Jna ynyumenuss uurabenbHocTH, [P agpec 3amuceiBaeTcs B BHJAE YETHIPEX 4MCEN,
pa3zeneHHbIX Toukamu: Hampumep, 128.10.2.30 - necstuunas ¢popma mpencraBieHus aapeca - 4
(mecaTHUHBIX) yKcia, pa3aeneHHbx (1) Toukamu, a 10000000 00001010 00000010 00011110 -
JIBoMYHAas (hopMa MpeICTaBICHHS STOTO ke aapeca. 4-pe §-Mu pa3psAHbIX yHcia (OKTeTa)

Tak Kak Ka)XxJ0€ U3 YeThIpeX YMCEN - 3TO JECATUYHOE MpeacTaBieHue §-OutHoro Oaiita,
TO Ka)XJ0€ YHCIO MOXET MpUHUMaTh 3HadeHuss oT 0 go 255 (urto maer 256 yHHKAIbHBIX
3HAYEHUH - IOMHUTE, HOJIb - 3TO TOXKE BEIMUYNHA).

Hecatuunas dopma 3anucu [P-aapeca ucrnonb3yercs B OCHOBHOM IPH B OMEPAIIMOHHBIX
cucreMax, Kak HambOosiee ymoOHas mpu HacTpoiike. Kpome nBomyHO# (opMBI, BCTpedaeTcs
niecTHaauaTepuuHas ¢popma 3anucu IP-agpeca: C0.94.1.3

Jlnsa cBeneHus: UCnoyb30BaHUe 32-pa3psaIHbIX IBOMYHBIX YHCEI MO3BOJISET CO3/1aBaTh 4
294 967 296 ynukanbHbix [P-ampecoB - 6oiee 4eM AOCTaTOYHO s 000N YaCTHOW MHTPACETH
(xots ceTh Internet ckopo MOKET Ha4yaTh UCIBITHIBATh HEXBATKY YHUKAJIBHBIX a/IpECOB).

IP anpec cocTOUT U3 ABYX JIOTMYECKUX YACTEH - HOMEpPA CETH U HOMEpPA y3J1a B CETH.

KoneuHo ke, cpa3y BO3HMKAeT BOMPOC: a KaK ONPEIEIUTh B OJHOM aJpece, I/ie HOMep
ceTtH, a rje HoMmep y3ia? MoXHO yCIOBHUTCS MCIOJIb30BaTh, HAIPUMEDP, TMeEpBbIe § OUT aapeca
JUTISL HOMEpa CeTH, OCTaJIbHBIE JIJI1 HOMEPOB y3JI0B B TOW CETH, UM NepBble 16 OUT, WK mepBbIe



24 6urta. Ho B TakoM citydae ajpecarusi moiaydaeTcsi abCOMOTHO HEe THOKOW, MBI OyJIeM UMETh
WJIM MHOTO MaJICHBKHX CETeH U Majo OOJBIIMX, MK HA000POT.

st Toro uroObl OoJjiee PAaMOHAIBHO OINPENCIUTHCS C BEITUYMHON CETH W TPU TOM
pa3rpaHu4MTh Kakas 4dacTh [P-azpeca oTHOCHTCS K HOMEpY CeTH, a Kakas - K HOMepy y3ia
YCIIOBHJIMCH HCIIOJIB30BAaTh CUCTEMY KiiaccoB. CHUCTEMa KJIACCOB UCHOJBb3YeT 3HAUYCHHUS MEPBBIX
ouT aapeca.

Ho, takum 00pa3oMm, 4TO 3HAYCHHS ITUX IMEPBBIX OWT ajpeca SBISIOTCS IPHU3HAKAMHU
TOT0, K KAKOMY KJIAaCCy OTHOCHUTCS TOT uin uHou IP-anpec.

Kiaccer IP-anpecoB nokaszansl Ha pucyHke 1.1:

4 Gadita
A

i N

Knace A | 0] Necemw | Ne yana |
A2 2

[ Y
KnaceB [1]0]  Necem Na yana |
A3 P .,
Knacc G [1]1]0] N caTw | teyana |
KnsccD [1[1]1]0] Anpec rpynne: multicast |
KnaccE [1{1]1]1]0] Japesepaiposan |

Pucynoxk 1.1 - Knaccer [P-agpecos

Wrtak, naBaiiTe B OTACIBHOW TaONHIIC TPUBEAEM [HUAMA30HBI HOMEPOB CETEH W
MaKCHUMAaJIbHOE YUCJIO Y3JIOB, COOTBETCTBYIOLIUX KAXIOMY KJIACCY CETEil.

Ta6mmma 1.1 - qnana3oHbl HOMEPOB CeTei

Kna | IlepBbie Haunmenpbmit Haubonpmii MakcumanbHOe

c OUTHI azpec azapec KOJIM4YECTBO Y3JIOB

c ceTu CeTH

A 0 1.0.0.0 126.0.0.0 224 (16 777 216-2)
B 10 128.0.0.0 191.255.0.0 216 (65536-2)

C 110 192.0.1.0 223.255.255.0 28  (256-2)

D 1110 224.0.0.0 239.255.255.255 Multicast

E 11110 240.0.0.0 247.255.255.255 3ape3epBUPOBAH

Ceru knacca C sBisiroTcsi HanOoJee paclpoCTPaHEHHBIMH.

Ecnu anpec HaunHaercs ¢ nocnenoBarenbHocTH 1110, To OH sABIseTCs aapecoM kiacca D
1 0003HaYaeT 0coObIi, TPyNIOBOM aapec - multicast.

Ecnu B nmakere B kauecTBe ajjpeca Ha3HAUYCHHUs yKaszaH ajapec kiacca D, To Takol maker
JOJKHBI TIOJYYUTh BCE Y3JIbl, KOTOPBHIM HPUCBOEH JaHHBIM ajgpec. Ho o0 sToM Mbl eme
IIOTOBOPUM HUIKE.

Ecnu anpec naumnaercs ¢ mocneaoBateiabHocTd 11110, To 3TO 3HAYUT, 4TO HAHHBIN
aapec ortHocuTcs K kimaccy E. Axpeca storo kimacca 3ape3epBUpOBaHBI JUIS  OyayIIux
MIPUMEHEHU .

Bonbine cetn noiyyaroT ajgpeca kiaacca A, cpenHue - kiacca B, a majieHpkue - Kjacca
C. B 3aBucumocTH OT TOro K Kakomy kiaccy (A B C) mpuHamsiexxuT aapec, HOMEpP CETH MOXKET
OBITh ITpe/ICTaBJIEH NEpBbIMU 8, 16 nnu 24 paspsaamu, a HOMEp XOCTa - Nocie HUMH 24, 16 win
8 pazpsgamu.

Hy uro x, naBaiite, cnenaem uror: I[P anpec MoxxeT 03HauaTh OAHO U3 TPEX:



1. Anpec IP-cetu (rpynma IP-ycTpoiicTB, UMEIOIIMX JOCTYI K OOILIEH cpeje mnepeaaye -
HampuMmep, Bce ycTpoiictBa B cermeHte Ethernet). CereBoii ampec Bcermga uMeeT OWTHI
uHTEepdeiica (XxocTa) aiPpecHOro MPOCTPAHCTBA YCTAaHOBJICHHBIMU B () (eciin ceTh He pa30uTa Ha
MOJICETH - KaK MbI €lle YBUIIM);

2. llupoxoemarenbubiii anpec [P-cetu (agpec mist 'pazroBopa’ co BceMu yCTpOHCTBAMH
B IP cern). lllupokoBemaTensHble ajpeca Uil CeTH BCETr/la UMEIOT XOCTOBBIE OUTHI aJPECHOTO
MIPOCTPAHCTBA YCTAHOBIIEHHBIMU B 1 (eciu ceThb He pa3duTa Ha MOJCETH - OMISTh K€, KaK MbI
BCKOPE YBUIUM).

3. Anpec wunTepdeiica (mampumep, Ethernet-amanrep wmm PPP wunaTepdeiic xocra,
MapIIpyTU3aTopa, cepBepa meuath UTH). ITH aapeca MOTYT UMETh JF0ObIe 3HAYEHUS XOCTOBBIX
OMTOB, MCKIIIOYasi BCE HYJIM WMJIM BCE €AMHHULBI - YTOOBI HE MyTaTh C ajJpecamu ceTell u
[IMPOKOBEIATEILHBIMU aIPECAMH.

Jlns cetn knacca A ...

(omuH GalT Mo aapec ceTu, Tpu OalTa 1Mo HOMEp X0CTa)
10.0.0.0 cetpb Kkitacca A, HOTOMY 4TO BCE XOCTOBbIE OUTHI paBHBI 0.
10.0.1.0 anpec xocra B 3TOi ceTu
10.255.255.255 mmMpoKoBeIIaTENbHBIA aJApec 3TOM  CeTH,
MTOCKOJIbKY BCE CETEBbIE OUTHI YCTAHOBJIEHBI B |
ns cetn knacca B...
(mBa Gaiita mox agpec ceTH, 1Ba OaifTa Mo HOMEp XOCTa)
172.17.0.0 cets xnacca B
172.17.0.1 agpec  xocta B  3TOM  CeTH
172.17.255.255  cereBoi  HIMPOKOBEMIATEIbHBIN
aznpec
Jus cetu knacca C...
(Tpu GaiiTa o aapec ceTH, OJMH OAWT MO HOMEP XOCTa)
192.168.3.0 anpec cetu kiacca C
192.168.3.42 XxocTOBBIM aapec B HITOM CETh
192.168.3.255  cereBoi  IIMPOKOBEUIATEIbHBIN
azapec
EnBa nu He Bce noctynHeie ceteBble [P anpeca npunamiexar kinacey C.

Macku B IP agpecauuu

Wrak, paccMOoTpeHa TpaauLIHOHHAsA cxeMa naeneHus [P-agpeca nHa Homep cetw, U HOMeEp
y371a, KOTOpas OCHOBAaHAa Ha IMOHATHM Kiacca. Kiacc ompezaensercss 3HaUEHUSMH HECKOJIBKHX
nepBbIXx OMT azapeca. Temepb, HalpuMep, MOXKHO ONPEENIUTh, YTO MOCKOJIbKY MEpBBIA OalT
anpeca 185.23.44.206 nonagaet B nuana3on 128-191, To 3TOT agpec oTHOCUTCS K Kiaccy B, a
3HA4YUT, HOMEPOM CETHU SIBJISIFOTCS NIEpBbIE J1Ba 0aiiTa, TOMOJHEHHbIE BYMs HYJEBbIMH OaiiTaMu
- 185.23.0.0, a Homepom y3ia - 0.0.44.206.

OuyeBUIHO, YTO OMNpEJEICHHE HOMEpPOB CETH IO MEpBbIM OaliTaM ajapeca Takxke He
BIIOJTHE THMOKMH MeXaHHM3M JUIsl ajpecallud. A 4TO €clM HCIOJIb30BaTh KaKoH-1uO0 Ipyroif
MPHU3HAK, C TTOMOIIBIO KOTOPOTO0 MOXHO OBLIO ObI 0oJiee THOKO yCTaHABIMBATH TPAHUILY MEXITY
HOMEpPOM CETH U HOMEPOM y371a?

B kaudecTBe Takoro mnpu3Haka ceiddac MOIYYWIH IIUPOKOE PACIPOCTPAHEHHE MACKH.

Macka - 310 Toxke 32-pa3psiHOE€ 4HCIIO0, OHA MMEET Takoil ke B, kak u [P-axpec.
Macka ucnons3yercs B nape ¢ [P-aapecom, HO He COBIAAET C HUM.

[IpyHuMn otTneneHuss HOMEpa CETH M HOMEpa y3/la CETH C HCIOJIb30BAaHHUEM MAacCKU
COCTOUT B CIEAYIOIIEM:

JIBonuHas 3amMch MacKM COJIEPKUT €IUHUIIBI B TEX pa3psaax, kotopsie B [P-ampece
JIOJKHBI TIPEICTABIISITHCS KaK HOMEp CETU M HYJIM B T€X pa3psiaxX, KOTOpbIE MPEICTaBISIOTCS
KaK HOMep XOcCTa.

Kaxnpiit knacc IP-ampecoB (A, B u C) uMeer cBOWO MAacKy, HCIOJIb3YEMYIO IO
YMOJTYaHHUIO.

[TockosnbKy HOMEp ceTH SBISETCS LEJIBbHOM YacThlO ajpeca, €AVHMIIBI B MAcKe TaKkKe
JIOJIKHBI TIPEJICTABIISITh HETIPEPHIBHYIO MOCIEI0BATEIbHOCTD.



Taxum 00pa3oM, 75l CTAaHIAPTHBIX KJIACCOB CETeH MAaCKU MMEIOT CIICAYIONINE 3HAUCHUS:

-xmacc A - 11111111. 00000000. 00000000. 00000000 (255.0.0.0) ;

- xmaccB-11111111.11111111. 00000000. 00000000 (255.255.0.0) ;

- xwracc C-11111111.11111111.11111111.00000000 (255.255.255.0) .

Hammpumep:

Ecnu anpecy 185.23.44.206 nazHauuTh Macky 255.255.255.0, To CMOTpPUM, YTO €TUHUIIBI
B Macke 3aJ1aHbl B Tpex Oaiitax, 3HaUUT HOMep ceTu Oyner 185.23.44.0, a ve 185.23.0.0, xax 310
OTpeziesIeHO MpaBUIaMHU CUCTEMBI KJIaCCOB.

JUis  3amucH  MacoK  MCHOJIB3YIOTCSL M Jpyrue (GopmaTsl, Hampumep, YAO0OHO
MHTEPIPETUPOBATh 3HAUEHNE MACKH, 3aITUCAHHOMN B IIECTHAIIATEPUYHOM KOJIE:

FF.FF.00.00 - macka ans agpecoB kiacca B.

Yacto Bcrpewaercss u  Takoe obOo3Hauenue: [P-agpec/mpedukc ceru. Hanmpumep,
185.23.44.206/16 - sTa 3amuch TOBOPUT O TOM, YTO MacKa JUIs 3TOTO ajpeca COAEepXuTr 16
eaunull (mpedukc cetu), WIM 4TO B yKazaHHOM IP-anpece mon Homep cetu oTBeaeHO 16
JIBOMYHBIX Pa3psiiOB.

Horauusa c¢ mnpeduxcoM ceTu Takke HU3BECTHA KakK OecKkjaccoBas MeXJIOMEHHas
mapupytuzaius (Classless Interdomain Routing - CIDR).

Taxkum o0pa3om, O4YeHb JIETKO, CHaOXas Kaxawlid IP-agpec mpow3BoiabHON Mackoit (He
00s13aTeTbHO KPATHOM §), 0TKA3aThCs OT MOHATHH KIIACCOB aJIPECOB U TEM CaMbIM CIeNIaTh OoJjee
ruokoit cucremy IP anpecarumn.

Paccmotpum npumep: s [P-agpeca 129.64.134.5 naznaunm macky 255.255.128.0, uto B
JBOMYHOM BHJI€ OYyJIeT BBITJISIETh TaK:

[P-anpec 129.64. 134.5 - 10000001.01000000.1 0000110.00000101

Macka 255.255.128.0-11111111.11111111.1 0000000.00000000

3necy 17 mocnepoBaTeNbHBIX €OUHULL B Macke, 'HaknanbiBaioTcss" Ha [P-agpec, u
OTIPEACIISAIOT:

Homep cetu: 10000001. 01000000. 10000000. 00000000 nmu 129.64.128.0,

a HoMep y3na 0000110.00000101 wmmum 0.0.6.5.

MexaHu3M MacoOK OY€Hb LIUPOKO paclpocTpaHeH B IP-mapmpyrusanuu, npudeM MacKu
MOTYT HCIOJIB30BaThCS JJIs camblX pasHbIX meneil. C UX MOMOIIBI0 aAMHHHUCTPATOP MOXKET
CTPYKTYPHUPOBaTh CBOIO CE€Th, HE TpeOys OT MOCTABIIMKA YCIYT JOMOJHUTEIBHBIX HOMEPOB
cereil. Ha ocHoBe 3TOro e MexaHW3Ma MOCTaBUIMKU YCIYT MOTYT OOBEIUHSATH aJpecHbIe
NPOCTPAHCTBA HECKOJIBKHX CETeH IyTeM BBEACHHUS TaK Ha3blBaeMBIX '"TPe(UKCOB" C IENbIO
yMEHbILIEHUs 0o0beMa TalOnul  MapuIpyTH3alUH, U  TMOBBILIEHUS 33 CYET  ATOro
IIPOM3BOJUTENBHOCTH MapiIpyTru3aTopoB. (Co3naHue HaaceTen).

Macku mpu 3amucu Bcerza "HepasNmydHbl' ¢ COOTBETCTBYIOIIMMH ajapecamu, [P-agpec
Macka MOJICeTH - UMEHHO TaK Terepb U Mbl Oy/1€M OMHUCHIBATh aJpec JIF00OT0 XOCTa CETH.

ABToHOMHBIe IP anpeca

ABTOHOMHBIE aJpeca 3ape3epBUPOBAHBI JUIsl HUCIOJB30BAaHUS YAaCTHBIMHU ceTsAMU. OHHU
OOBIYHO HCHOJB3YIOTCS OpPTaHM3AIMIMH, KOTOPbIE HUMEIOT CBOK YacTHYIO OOJBIIYIO CETh -
intranet (JIOKaJbHBIE CETH C apXUTEKTYpPOW M JIOTWKOH Internet), HO M MaJeHbKHE CETH YacTO
HaxXOJAT UX MOJIE3HBIMH.

Ot1u aapeca He 00pabaThIBalOTCA MapuipyTu3aropamu Internet, HU IPU KaKUX YCIOBUSX.
OTu aapeca BHIOPAHbBI U3 Pa3HBIX KJIACCOB.

Tabnuma 1.2 - ABTonomusie [P anpeca

Knacc | Ot IP-agpeca Jo IP-agpeca Bcero y310B aapecoB B quamnasoHe
A 10.0.0.0 10.255.255.255 16 777 216-2

B 172.16.0.0 172.31.255.255 65 536-2

C 192.168.0.0 192.168.255.255 256-2

OTH afpeca SBIAIOTCS 3ape3epPBUPOBAHHBIMU JUISl YaCTHBIX ceTeil. Takum obpazom, eciu
B OyIylleM Mbl PELIMM BCe-TaKHM MOAKIIOUUTH CBOIO ceTh K Internet, To nake eciu Tpaduk c



OJTHOTO M3 XOCTOB B HAIIEH CETH M MOMNaeT KakuM-Inbo oOpa3om B Internet, koHpIUKTa MEKTY
ajpecaM MPOU30MTH He NO0KHO. Mapuipytusaropsl B Internet 3amporpaMMHpOBaHbBI Tak,
9TOOBl HE TPAHCIMPOBATH COOOIICHUS, HAIMPABISIEMbBIE C 3apPE3EPBHPOBAHHBIX AJPECOB MU Ha
HUX.

Hano ckaszath, 4TO HUCHOJIB30BaHHWE aBTOHOMHBIX [P-anpecoB mMeeT M HEIOCTaTKH,
KOTOpBIE COCTOSIT B TOM, YTO €CIM MbI OyJeM MOJKIIoYaTh CBOKO ceTh K Internet, To Ham
MPUJIETCS 3aHOBO HACTPOUTH KOH(PUTYpaAILIUIO XOCTOB, COETUHSAEMBIX C Internet.

MOo>HO CKa3aTh, 4TO MOACETh - ATO METOJ, COCTOSIINA B TOM, YTOOKI B35Th ceTeBoii IP
agpec W JOKAIbHO pPa3duTh ero Tak, 4YToObl 3TOT oauH cereBoil I[P aapec mor B
JIEHCTBUTEITLHOCTH UCIIOJIb30BATHCS B HECKOJIBKUX B3aUMOCBSI3aHHBIX JIOKAJTbHBIX CETSX.

Onun cereBoit I[P aapec MoXkeT HCHONB30BaThCs TOJMbKO st onHoM cetu! Camoe
BOXHOE: pa30MEHHE Ha TIOJICETH - 3TO JIOKAJIbHAs HACTpPOiika, OHa HE BHJHA ''CHapyxu'.
Pazbuenue omHOW OONBIIONW CETH Ha TOJCETH, 3HAUUTENBHO pa3rpyxkaeT oOmui Tpaduk u
MO3BOJISIET TTOBBICUTH 0€30TaCHOCTh BCEH CETH B IIETIOM.

AJITOPUTM pa30HeHus CeTH Ha MOACeTH

1) YcranaBnuBaeM (usznyeckue coeluHeHUs (CeTeBble Kabenu U CeTeBble COSMHUTEINN -
TaKye KaK MapuIpyTH3aTOPbl);

2) IIpuHrMaeM pelieHne, HacKOJIbKO OOJIbIINe/MalleHbKUE MOJCETH BaM HYKHBI, HCXOMS
U3 KOJINYECTBA yCTPOMCTB, KOTOpoe OyJeT MOAKIIOYEHO K HUM, TO €CTh, CKOJIbKO [P anpecos
TpeOyeTcsl UCIIOIB30BaTh B KaXK/IOM CEIMEHTE CETH.

3) BriuncinsieM cOOTBETCTBYIOIINE CETEBbIE MACKU U CETEBBIE apeca;

4) Paznaem kaxxnomy uHTepdeiicy B kaxoi cetu cBoil IP anpec u cOOTBETCTBYIOLIYIO
CETEBYIO MACKY;

5) HactpanBaeM Kaxkaplii MapLIpyTU3aTOp U BCE CETEBBIE YCTPONCTBA;

6) [IpoBepsieM cuctemy, HCTIPABIIIEM OLTHOKH.

Ceituac Hama 3a1a4a pa3o0paTbCs ¢ TEM, KaK BBINOJIHUTG 2-i U 3-i maru.

IIpumep 1
[Ipenrnonoxum, 9T0 MBI XOTUM pa3OUTh HAITy CETh HA MOJCETH, HO UMEEM TOJIBKO OJTUH
[P-anpec cetn 210.16.15.0.

Pemenue:

[P-ampec 210.16.15.0 - sto agpec kimacca C. Cerp kiacca C Moxer umerh a0 254
uHTepdericoB (xoctoB) mioc aapec cetu (210.16.15.0) u mumpokoBemIaTeNbHBIA agpec
(210.16.15.255).

[IepBoe: onpenenuts "pazmep" noxaceru.

CymecTByeT 3aBUCUMOCTb  MEXKIY KOJMYECTBOM  CO3/1aBAEMbIX  IOACETEH U
"morpauenubiMu" [P agpecamu.

Kaxnas ornmenpnas I[P cerh mMeeT ABa ajapeca, HEUCIONb3yeMbie s WHTep(dericoB
(xoctoB): IP-agpec coOCTBEHHO CETH U IMIMPOKOBEIIATENIbHBIN ajipec.

[Ipu pa3buBKe Ha MOACETH Kaxaas MOJICETh TPpeOyeT CBOM COOCTBEHHBINH YHUKAIbHBIN [P
aZipec CeTW M HIMPOKOBEIATENbHBIN aapec - U OHU JOJIKHBI ObITh KOPPEKTHO BBIOpAHBI U3
Juana3oHa ajgpecoB [P ceTu, KOTOpyro MblI IeJIMM Ha MOJICETH.

Urak, ecau nipu pa3duske [P cetn Ha moaceTu, B KaKJI0i U3 KOTOPBIX €CTh JBa CETEBBIX
aZpeca W JBa IIMPOKOBEUIATEIBHBIX aJpeca - HaJl0 MOMHHUTb, YTO KaXk/las U3 HUX YMEHBIIUT
KOJIMYECTBO UCIOJIb3YyEeMbIX HHTEP(PEHCHBIX (XOCTOBBIX) apecoB Ha JBa.

OTO MBI JOJIKHBI BCET/Ia YUUTHIBATh IIPU BBIYMCIIEHUU CETEBBIX HOMepoB. Cienyromuii
1Iar - BBIYMCIEHUE MACKH TIOJICETH U CETEBBIX HOMEPOB.

CereBas Macka - 3TO TO, YTO BBINOJHSET BCE JOTMUYECKHE MAaHUILYJISLUU 10 Pa3AeICHUI0
IP cetn Ha monceTH.

s Bcex Tpex kmaccoB IP cerell CylecTBYIOT CTaHIApTHBIE CETEBbIE

Mmacku: Kiacc A (8 cereBbix 6utoB) : 255.0.0.0
Knacc B (16 cereBbix 6utoB): 255.255.0.0



Kirace C (24 cereBbix Outa): 25nanuii 5.255.255.0

UToOBI cO3/1aTh MOACETh, HY’KHO U3MEHUTh MACKY TOJICETH JJIS JAHHOTO KJIacca aJpecoB.
Homep moacet MOXKHO 3a71aTh, TO3aMMCTBOBAB HY)KHOE JUII HyMEpaluu MojAceTeil
KOJIMYECTBO DPa3psioB B HoMepe xocta. [y aroro OepyTcst JieBble (cTapiine) paspsiibl U3
HOMEpa XOCTa, B MaCKe e B3AThIC pa3psabl 3aMONHSAIOTCS eUHUIIAMH, YTOOBI TOKa3aTh, YTO ITH
paspsIbl TEepbh HyMEPYIOT HE y3e a MOJCeTh. 3HAUCHUS B OCTAIOIINXCS pa3psiax MacCKH
MOJICETH OCTABJISIFOTCS PABHBIMU HYJIIO; 3TO 03HAYAET, YTO OCTABIIMECS Pa3psiibl B HOMEpE X0CTa

B [P-agpece moKHBI MCIIOJIB30BATHCS KAK HOBBIN (MEHBIIIH) HOMEDP XOCTa.

Hampumep, 4dYtoObl pa3dWTh ceTeBOM aapec Ha JABE TOJACETH, MBI  JIOJDKHBI
M03aMMCTBOBAaTh OJIMH XOCTOBBIA OHWT, YCTAHOBHMB COOTBETCTBYIOIIMK OWT B CETEBOM Macke
MEPBOro XOCTOBOTO 6uta B 1.

Ecnu HaMm HYXHO 4YeTBIpE TMOACETH - HCIOJb3YeM JBa XOCTOBBIX OHWTa, €CIM BOCEMb
nojiceTeil - Tpu 6urta u T.A. OJHO3HAYHO, YTO €CITU HaM HYXKHO MATh MOJACETeH, TO MBI Oyaem
MCITOJIB30BATh TPH XOCTOBBIX OMTa. COOTBETCTBYIOIIMM 00pa30M M3MEHSETCSI M MacKa MOJICETH:

s anpecos kiacca C, mpu pa30ueHnH Ha 2 MOACETH ITO AaeT MAcKy -

ITTT1111. 111 11111.11111111.10000000 mmm 255.255.255.128

npu pa3OueHnn Ha 4 MOACETH Macka B TBOMYHOM BHUJIC -

ITI1T111.11111111.11111111.11000000, wma B gecatuaaoM 255.255.255.192. u 1.1.

Jns namero anpeca cetu kiacca C 210.16.15.0, MOXKHO onpenenuTh CASAYIOMNUX
HECKOJIBKO CIIOCO00B pa30UBKU HA MOACETH: -

Yucno Yuc

MoACeT JI0 CeTeBast MacKka

el XOCT

OB

2 126 255.255.255.128
(IT111111.11111111.11111111.10000000)

4 62 255.255.255.192
(1111111111111 111,111 11111.11000000)

8 30 255.255.255.224
(111111111111 1111.11111111.11100000)

16 14 255.255.255.240
(1111111111111 111.11111111.11110000)

32 6 255.255.255.248
(1111111111111 111111111 11.11111000)

64 2 255.255.255.252

(11111111.11111111.11111111.11111100)

Tenepsr Hy)HO penIUTh BOMPOC 00 ajpecax ceTed W MHUPOKOBEHIATEIBHBIX aJIpecax, u O
nuamnazone [P anpecoB i kaxaoi U3 3TUX CEeTei.

CHoBa, mpyHUMAasi BO BHUMaHHUE TOJIBKO CEeTeBBIC ajapeca kiacca C. U MOKa3aB TOJIBKO
MOCTIEHIO0 (XOCTOBYIO) YaCTh aJpecOB, Mbl HIMEEM:

CereBas ITonce Ce Broadca Minl Maxl Xoc Bceero
Macka T™H Thb st P P TEI XOCTOB
128 2 0 127 1 12 126
6
12 255 12 254 126 252
8 9
192 4 0 6 1 62 62
3
6 127 6 12 62
4 5 6
12 191 12 19 62
8 9 0

19 255 19 254 62 248
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224 255 225 254 30 240

W3 »T0ii Tabmuupl cpasy MOXKEM YBHIETb, YTO YBEIMUYCHHE KOJIMYECTBA TOZCETEH
CoKpalaer olIiee KOJIMYECTBO JOCTYIIHBIX XOCTOBBIX aJpecoB. Temepb, BOOPY)KEHHbIE ITOMN
uH(OpMaLueil, Mbl TOTOBBI Ha3HaYaTh XOCTOBBIE U ceTeBble IP anpeca u ceTeBble MAaCKH.

IIpumep 2
Ornpeaennum, CKOJIBKO HY)KHO TOJIceTel /il Harel ceTu kinacca C, 9ToObl pa30oUTh ee Ha
noxcety 110 10 XOCTOB B KaXKIIOIA.

Pemenue:

Cerp kmacca C wmoxer oO0cmykuBaTh Bcero 254 XocTa IUIIOC aJpec CeTH H
HIMPOKOBEIIATEIbHBIN ajipec.

Just agpecanuu 10-Ti XOCTOB 3-X pa3psijioB HEJAOCTATOYHO, MOATOMY HEOOXOIUMO 4-¢
paspsna. Mtak, U3 BocbMH BO3MOXHBIX i kiacca C, HaM HY)KHO TOJNbKO 4 paspsia Juis
aapecanuu 10 XoCcTOB, OCTaNIbHBIE MOKHO UCIOJIb30BaTh KaK CETEBBIC ISl aipecallii MOJCETEN.
Mgl yxe 3HaeM, 4TO KaxKiasi OJICETh YMEHbBIIAET KOJIMYECTBO BO3MOXKHBIX XOCTOBBIX aIpECOB B
JIBa pasa.

Hns agpecaruu 16 mojacereid HeoOX0AMMO MCTIONB30BaTh 4 paspsna. Mrak, mocunraem
Tenepb KOJMWYECTBO y3JI0B B Kaxaou u3 16 moacereil: 24 - 2 = 14 XocTOB. ITO KOJIUYECTBO C
3aracoMm YJIOBJIETBOPSIET yCIOBHE 3a/1a4H.

Brrunciaum Macky mojiceTH, B 3TOM CIIyyae OHa UMEET BU:

1111111 1111111 1.11111111.11110000 mnum

255.255.255.240

Mpi1 1oJDKHBI Oy/IeM yKas3aTh 3Ty MacKy MPH HACTPOUMKE KOHPUTYpalliy KaKJIOro XOCTa B
Hallel ceTu (He3aBUCHMO OT TOTO, B KaKOM MOACETH HAXOJUTCS XOCT).

Tenepb, Hampumep, MblI MOXEM CcKazaTh, anapec 192.168.200.246 ¢ wmackoit
255.255.255.240 - o3nayaet Homep cet 192.168.200.240 u Homep y3m1a 0.0.0.6.

IIpumep 3

Tenepp, A BceX TpeX KIACCOB OMNpPENEIMM COOTBETCTBEHHO MAacKH TOJCETH, U
MaKCHMalbHOE KOJMYECTBO Y3JIOB BO3MOXKHOE B KXKAOW U3 ATHX MOJCETEH, eclIr HeoOX0IuMO
pa3OuTh COOTBETCTBEHHO CETh Kjacca A, ceThb kjacca B, cere kmacca C Ha oTraenbHbie 4
MIOJICETH.

Pemenne:

Jnst cetn kmacca A:

MakcuManbHOE KOIMUYecTBO y31a0B 16 777 216. Jlna axppecauuu 4-X noaceTelt
HE0OX0oAMMO 2 pa3psiia, 3HAUUT OCTaeTcst 22 paspsiia s aapecanud XOCToB. Takum obpaszom,
KaXK/1asi U3 4eThIpex IMojceTei crocoOHa oocmykuBaTh 222 - 2 =4 194 302 xocrta B KaXI01 U3
MOJICETEN.

ﬁncno Yucmao
MOJICETEN  XOCTOB CereBasg Macka
4 4194 302 255.192.0.0 (11111111. 11000000.00000000.00000000)

Jlns cetn kiacca B

MakcuMallbHOE KOJIMYECTBO Y3/10B - 65 536. Jlng agpecanuu 4-x mojceTeil B CETEBOM
aapece kinacca B Taxke Hy»KHO MCIONB30BaTh 2 pa3psijia, HO Temepb CBOOOAHBIMU ocTaeTcs 14
paspsanoB. Takum 00pa3om, Kakaas U3 IojiceTed MoxeT o0cmykuBath 214 - 2 = 16 382 xocToB.

Yucno Yucao
MOJICETE  XOCTOB CereBasg macka



4 16382 255.255.192.0 (11111111.11111111. 11000000.00000000)

[Tpumep ¢ cetpio kiacca C MbI yke paccMarpuBaiu. Mtak, Tenepb camoe IilaBHOE YMETh
B IBOMYHOM BHJIe uuTaTh [P ampeca, a ¢ moMoIIpI0 MaCKU JIETKO MOKHO OIPEIEIUTh HOMEP CETH
¥ HOMep y37a. BoT Temeps, MOXKHO CKaszaTh, TCOPHS 3aKaHYMBACTCS, /I HalIeld paboThl OYCHBb
BOXHO "OKpemHyTh" B HaBbIKax paboTel ¢ IP aapecamu, ymeTh pasnensiTh CETH Ha TOJICETH,
BBIYUCIIATh MAaCKHM IOJICETH, U Ha3HA4YaTh BO3MOKHBIE ajpeca CeTeil, U ajpeca XOCTOB - 3TO
npsiMasi 00513aHHOCTh CETEBBIX aJIMUHUCTPATOPOB.

Hano ckazate, uro Ha3zHaueHue [P-ampecoB y3nmaMm ceTu make mpH HE OYEHb OOJBIIOM
pa3mepe ceTu MpeACTaBISIeT ISl aIMUHUCTPATOpa OYEHb YTOMUTENbHYIO npouenypy. [loatomy
cpasy BTopbIM maroM B IP anpecanyu pa3paboTurKy periniyg aBTOMaTU3UPOBATh 3TOT MPOLIECC.

C oroii mensto ObUT pazpaboran mpotokoa Dynamic Host Configuration Protocol
(DHCP), xoTopblit 0CBOOOXKIAET aAMHUHUCTPATOPA OT ITUX MPOOJIEM, aBTOMATH3UPYs MPOIIECC
Ha3HaueHus [P-agpecos.

DHCP moser nmoaaepKuBath Croco0 aBTOMAaTUYECKOTO JUHAMUYECKOTO paclpeaeieHus
aJIpecoB, a Takxke OoJsiee MPOCThie

BapuaHThl HHAMBUAYAJIbHBIX 3aJaHUN

B cooTBeTcTBMM C HOMEpPOM BapHWaHTa BBHINIOJIHUTH 3aJlaHUE, B KAYECTBE BXOIHBIX
JIAHHBIX UCIOIB30BaTh JaHHbIE U3 Ta0IuIE! 1.1.

Tabmuna 1.1 — UnauBuyanbHbIe 3a1aHus

Bapuan | Cetb IToacetu
T
1 192.168.16.0/24 5 moacereit ¢ 100, 20, 10, 6 u 40 y3namu
2 194.45.27.0/24 5 moacereii ¢ 34, 20, 62,10 u 40 y3namu
3 56.1.1.0/16 4 moncetu ¢ 65, 22, 10 u 30 y3namu
4 147.168.0.0/16 5 moacereit ¢ 56, 16, 10 u 70 y3namu
5 193.68.61.0/24 5 moacereit ¢ 100, 20, 10 u 40 y3namu
6 192.100.0.0/24 4 moxaceru c 80, 20, 12 u 20 y3namu
'7 195.18.11.0/24 4 nonceru ¢ 110, 11, 10 u 40 y3namu
8 207.15.0.0/24 4 noxaceru c 28, 80, 10 u 40 y3namu
é 222.11.0.0/24 4 nonceru ¢ 110, 20, 10 u 50 y3namu
10. 200.2.2.0/24 4 nmonceru ¢ 100, 20, 10 u 40 y3namu
11. 201.111.32.0/16 5 moacereit ¢ 170, 590, 1500, 800 u 254 y3namu
12. 128.200.1.0/16 S moacereit ¢ 115, 300, 200, 128 u 420 y3namu
13. 53.11.0.0/16 S moacereit ¢ 165, 222, 128, 110 u 430 y3namu
14. 146.77.0.0/16 S moacereit ¢ 550, 116, 200, 256 u 170 y3namu
15. 194.54.45.0/24 4 noncetu ¢ 103, 39, 10 u 16 y3namu
16. 142.51.0.0/16 4 nmoncetu ¢ 180, 120, 12 u 30 y3namu
17. 43.0.0.0/16 4 moxaceru ¢ 151, 211, 16 u 70 y3mamu

5.2 ®YHKIIUOHAJIBHOCTb THO®OKOMMYHUKAILIMOHHBIX CUCTEM U
CETENA. HHCTPYMEHTBI HPOEKTUPOBAHUS UTH®OKOMMYHUKAIIMOHHBIX
CETEA

NetCracker Professional: 0030p Bo3moxkHOCTElH
NetCracker® Professional - HHCTpyMEHT [UIi IPOSKTHPOBAHUS M MOJEIHPOBAHUS KaK



JIOKQJIbHBIX (O/IHO- U MHOTOYPOBHEBBIX), TaK U pacHpeesIEHHbIX ceTel, KOTOPBIM MpeaCTaBIIsIeT
MOJIEJIb CETH B YHUKAJIBHOM, JUHAMUYECKOM U BU3yaJIbHOM BHUJIE.

[Iporpamma copepkuT 0a3y NaHHBIX C THICSIYAMH CETEBBIX YCTPOWCTB pPa3JIMUYHBIX
NPOM3BOJIUTENCH U O3BOJISIET CO3/1aBaTh U J0OABIATH B 0a3y COOCTBEHHbIE YCTPOUCTBA.



I'paduueckuii nuarepdeiic drag-and-drop mo3BossieT MPOSKTUPOBATDH U TUIAHUPOBATH CETH
JIeTKO - 6e3 00y4JeHus.

OpHoit w3 Hambojee HMHTEPECHBIX M TIOJNE3HBIX (YHKIUNA TNPOrpaMMbl  SBISETCS
HarJsI(HAs MMUTAMs paboOThl CETH C TIOMOINBI0 aHMManuu. llocie TOoro, Kak ceTh
CIPOEKTHPOBaHA, MBI MOXKEM 33/1aTh B HEW BUABI TpauKa U MPOBEPUTH €€ PadOTy, UCTIONb3YS
¢bynkuuro  NetCracker Professional AutoSimulation™ wu  pasnuyHble  CTaTUCTUYECKHE
coobuienus. B ciaydyae HeOONbIIMX MPOEKTOB MMHUTALUS PAOOTHI CETH MPOUCXOAUT B PEKUME
peaTbHOrO BPEMEHH.

B mpomecce wmmuranmmu  paboThI  MpOEKTa € HapamMeTpaMH,  MaKCHMAJIbHO
NpUOIMKEHHBIMU K pealibHbIM, TporpaMma OTOOpa)kaeT W HaKaIUIUBaeT —pa3IMyHbIe
CTaTUCTHYECKUE JaHHBIE, KOTOpbIE [0 OKOHYAHMM MMHUTanMd paboThl MOXHO Oyjaer
NPOCMOTPETh M pacrevyaraTh B BUIIE OTYETOB.

B xadecTBe IOMONHHUTENBHBIX (YHKUMH B MpOrpaMMe peaJH30BaHBbI CIEAYIOIINE
BO3MOXHOCTH:

- CKAaHUPOBaHUE W pacro3HaBaHUe peanbHOW cetm (Autodiscovery) u e€ yCTpoHCTB (u
napaMeTpoB WX HACTPOWKH) C aBTOMATHYECKUM CO3JIaHHEM HOBOTO IIPOCKTa Ha OCHOBE
MOJTyYEHHBIX JAHHBIX;

- IMITOPTHPOBAHUE TIPOCKTOB, CO3J[aHHBIX C MMOMOIIIBIO IporpaMmmbl Microsoft Visio™,;

- IKCIIOPTUPOBAHKE CO3/IAHHOTO MPOEKTa B rpaduueckuit (haii;

- BOBMOXKHOCTh aBTOMAaTHYECKOTO TOJCYETa CTOMMOCTH BCETO 00OPYAOBAHUS B IMIPOEKTE
U IPOTSHKEHHOCTH JIMHUH CBSI3H.

Ycranoska nporpammsbl NetCracker Professional 3.2

3amycTuTe MporpamMmy ycTaHOBKHU netcrack.exe (unu setup.exe).

[Tporpamma NetCracker Setup momosker Bam yctanoButh NetCracker Ha kommbroTep.
OTO O3Ha4yaeT, 4T0 Ha >KECTKUH AMCK OyAyT CKONMUPOBAHBI W pa3apXUBHPOBAHBI (hailsibl
IpOrpaMMBl, U 3aTeM IIporpamMma OyAeT HacTpoeHa 1o Bamemy ycMoTpeHu:o.
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Pucynok 2.1 - YcraHoBKa: BBOJI UMEHU W OpPTaHU3ALIMU

Haxxmurte xnomky Jlanmee (Next), mocie yero Bam OyneT npeansoXkeHO HpOYMTATh
JuIeH3noHHoe cornamenue. CHoBa Haxwmure kHonky [lanee (Next). Breaure Bame nmsa u
Ha3BaHHE OpraHU3aLUU:

Haxmurte xnomky Jlamee (Next). B mpemnmokeHHOM OKHE CHayaiga yKa)XXUTE Tarky, B
KOTOpYI0 Oy/IeT yCTaHOBJIEHA IPOrpaMMa, PEKOMEHIYETCsl OCTaBUTh MAIKy MO YMOJIYaHHIO:

C:\Program Files\NetCracker
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Pucynok 2.2 -YcraHoBKa: BEIOOp THIIA U TyTH YCTaHOBKHU

Tenepb BeIOCPHUTE OJIUH U3 TPEX BAPHAHTOB YCTAHOBKHU:

Typical (Tunuunas) - PEKOMEHYETCA.

[Tpu maHHOM THIIE KOH(PUTYpaKUKu OyIyT YCTAaHOBJICHBI HAaHOOJIEE YACTO HCIOJIb3yEeMbIC
KOMIIOHEGHTBI TPOTPAMMbI: OCHOBHBIE MPHUMEPHI, PYKOBOJICTBO Jii HOBHYKOB M OCHOBHBIC
JpaiiBephl 0a3bl TaHHBIX. PeIKO MCIOb3yeMble KOMITIOHEHTHI ycTtaHoBlieHbl HE OyayT.

Ecnu nmocne BeIOOpa JaHHOTO BapHaHTa YCTAaHOBKHU B JAIBHEUIIIEM, TIPH UCTIOIB30BAHUU
nporpaMmbl, BaM MmoHamoOsTcs Kakue-au00 W3 OTCYTCTBYIOIIMX KOMIIOHEHTOB, BbI Bcerma
CMOJKETE 3aIyCTUTh KOIHIO IMPOrPaMMbI YCTAaHOBKH, KOTOpas Takke OYyIeT yCTaHOBJICHA Ha
Bamem >xéctkom mucke, m BbiOpaTh ommuto Add/Remove Components (JloGaButh/Y manuth

KOMITOHEHTHI).

Compact (KoMnakTHasi) yCTAHOBKA MPOrpaMMbl

KomnakTHas ycTaHOBKa IIpeJHa3HaueHa [yl JIPNTONOB M HOYTOYKOB, B KOTOPBIX
IOPOCTPAHCTBO KECTKOTO JUCKa OrpaHMdeHo. M3 ycTaHoBkuM OynyT HCKIIOYEHbI (haidiibl
IPUMEPOB, PyKOBOJCTBO Il HOBUUYKOB U JpaiiBepbl ba3bl JaHHBIX.

Ecmn mocne BBIGOpa JAaHHOT'O BapHaHTa YCTAHOBKHU B ,Z[EUIBHGI\/'IH_IGM, IMpu HUCIIOJIL30BaHUU
nporpaMMbl, Bam nmoHano0sTca Kakue-1uM00 M3 OTCYTCTBYIOIIMX KOMIIOHEHTOB, BbI cMmoxkere
3aIlyCTUTh KOIHUIO POTrpaMMBbl YCTaHOBKH U BbIOpath onuuio Add/Remove Components.

Custom (ITo Bb10OpY). YcTaHOBKA NPOrpaMMbl 10 BBIOOPY

Januplii THI KOHQUrypaluuu MO3BOJUT Bam BbIOpaTh KOMIOHEHTHI MPOTpPaMMBbl IJis
YCTAHOBKH MO >kenanuto. Ilocie BbIOOpa MaHHOTO TUIA YCTAaHOBKM M HaxkaTus KHomku [lanee
MOSIBUTCST €€ OJHO OKHO, B KOTOpoM BbI MokeTe OTMETHTh TpeOyeMble KOMIOHEHTHI WM

HUCKIIIOUYUTDH JIMIITHUC!
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Pucynok 2.3 - YcraHoBKa: BEIOOp KOMITOHEHTOB



Ecau mocie BbIOOpa JaHHOTO BapuaHTa YCTaHOBKM B jJajibHeiimiem Bam morpeOyercs
YCTAHOBUTh WIJIM YJAIUTh KakKHe-THOO W3 KOMIIOHEHTOB, 3allyCTHTE KOIHUIO IPOrPaMMBI
ycraHoBkH # BbiOepute omnuio Add/Remove Components.

Onuus Run from Network Server (CereBoii BapuaHT)

Orta omnuus JAOCTYNHAa TOJbKO B CETEBOM BEpCUU MPOrpaMMbl, KOTOpas 3/1eCh HE
paccMaTpUBaeTCs.

[Tocne BBIOOpa THNA YCTAaHOBKM HaxkMuTe KHONKY ['oroBo. IIporpamma HayHET

KonupoBaHue (aiiaoB Ha Baml KoMIblOTEp U 10 OKOHYaHUU BBIBEAET OKHO ¢ MH(popmaruein oo
ycnemHoi ycrtanoske. Haxxmure OK.

MetCracker Setup %]

% MetCracker Professional 3.2 Succeeded!

Thank, you for inztaling MetCracker Professional 3.2,

Pucynok 2.4 — YcraHoBka 3aBeplieHa

B pesynbraTte ycnemHou yCTaHOBKM IPOTpaMMBI B rpyImre nporpam MeHro Ilyck
nosiButcs HoBas rpynma NetCracker Professional 3.2, B KoTOpo#t HaXOAATCS SPIIBIKH:

- k nporpamme NetCracker Professional,

- k mporpamme yctanoBku NetCracker Professional 3.2 Setup

- K (pailiiaM pyKOBOJICTBA U CIIPaBOYHBIM (paiiam

- E MetCracker Professional 3.2 MetCracker Profeszional
4 C&k Encuclopedia 4 @ MetCracker Profeszional Uszers Guide
> Intellect Trainer & MetCracker Pro al 3.2 Tutarial
P Nekumn no Access » @ MetCracker Professional 3.2 Help
Platinum r @ MetCracker Professzional 3.2 Published Tutonal

-

BN IE I

Electranics \Workbench L @ MetCracker Professional Readme File
FORTRAM PowerStation L ﬁ NetCracker Professional 3.2 Setup

-

Pucynok 2.5 - I'pynma nporpamm «NetCracker Professional 3.2» B mento ITyck

BapI/IaHTbI HHAUBUAYAJIBbHBIX 3aJaHui

B coorBercTBMM ¢ yKa3zaHHOW HpeIMETHOH o00NacThl0, Ha3HAYEHHEM OTJela
IOPENIPUATHSA, HAYaJbHBIM KOJIMYECTBOM COTPYAHMKOB M KIACCOM HCIOJB3yEMOW Ha
OpeanpUsITUN MH(POPMaLIMOHHON CUCTEMBI BBIITOJIHUTH IIPOEKTUPOBAHUE

MH(POKOMMYHUKAIIMOHHON MH(PACTPYKTYphl OTAETa NPEANPHUITHS, TPOBECTH ONTUMH3ALMIO U
paccuuTaTh NOJTYYSHHBIH SKOHOMHUECKUH 3 PeKT.

Ta6muna 2.1 — aauBuyanbHbIe 3a1aHUs

No| TIpenmetnast 00macTh Knacc NUC Otnen [rar,
YeJI0BEK
1 Cknan MRP Otnen 15
yIpaBJieH
ust
MOCTaBKa
MU
2 | IIpousBoacTBeHHOE ERP Otnen xaapoB 10
MpEANPUATHE
3 | Toprosoe npeanpusarue CRM Otnen npoaax 12




4 | Toprooe npennpusitie SCM OTtnen 3aKyIok 13
5 | ToproBoe npennpusitue B2C UT-otnen 25
6 | ToproBoe npennpusitue B2B UT-otnen 26
7 | CrpoutenbHOE NpeaIpUATHE NC ynpasnenus | Otnen 14

ynpaBieH

us

MOCTaBKa

MU
8 | Beicmiee yuebHOE 3aBeICHHE NC yuera Jlexanar 15
9 | CaHaTOpHO-KYpOPTHBII CRM Otnen 17

KOMILIEKC MapKeTHHTa

1 Byxrantepckoe npennpuarue | CRM Otnen npomax 18
0

5.3. APXUTEKTYPA UHO®OKOMMYHUKAIIMOHHBIX CUCTEM

OcHOBBI MO/IEJIMPOBAHUS HHPOKOMMYHUKAIHOHHBIX ceTei

3amyctute npuinoxenue NetCracker Professional, BeiOupas Programs == > NetCracker
Professional 3.1 == > NetCracker Professional u3 Mento Ilyck. B momonHenme k obGnactw
3arojioBKa, rJ1aBHOMY MEHIO U MHCTPYMEHTaJIbHBIM maHensiM, okHOo NetCracker Professional B
OCHOBHOM COCTOMT W3 Tpex oOmacteii: Opaysep, paboyee HpOCTPaHCTBO, W 00JAcTh OKHA
uzobpaxkenus. Korma Bwr 3amyckaere NetCracker Professional, pabouee mpoctpaHCTBO
comepxkut myctoi 3kpan Netl. ObOmacts okHa M300pakeHHs 3amoiHSICTCS H300pakeHUSIMU
YCTPOMCTB M TPUIOKEHUN B 3aBUCUMOCTH OT BBIOpaHHOTO u3 0a3bl JaHHBIX (3maHus,
YHHBEPCHTETCKHE TOPOKH, U PadOYHE TPyl JOKAJTIHLHON CETH).

v e (08 1

Pucynok 3.1 - OcnoBnoe npuxiagaoe okHo NetCracker Professional

Otkpoiite NetCracker Professional (.NET) ¢aiin.
st orobpaxkenus nuanora oTKpeIThs, u3 MeHto File BeiOupatotr Open.

Open (2] ]
Look jn: I 3 MetCracker j £ | ]

Bin @ Feports

Ddb Samples

Direct (21 SolaBug

Images (23 Tutorial

Maps

Profiles

File narme: Open
W | [ 2= | o
Files of fype: | MetCracker Files [ net) j Cancel




Pucynok 3.2 - OTKpeITOE 11aI0roBO€ OKHO



Cnenaiite nBoWiHOW mmIeTUOK Ha mamnke Samples, 4ToObl OTOOpa3UTh €€ coaep)KaHue.
Haxxmute Ha ums daitna Techno.net, u Haxxmure kHONKy Open, WK CAeIaiiTe TBOMHON MIETIOK
Ha umenn (aitna Techno.net. OkHO ToOsSBUTCS B 00JIaCTH OKHa pabodero mpocTtpaHcTBa. B
obJyacTi 0OKHa paboYero MpoCTpaHCTBA OTKPOETCS U300pakeHue mpoekra « Technoy.

. i
g 7 -
a1 ' p L - & .'1..,
= &=

Pucynok 3.3 - Okno npoekta «Technoy»

st ynobctBa pabOTHI pacHONIOKUTE OKHO pabovyero MpoCTPaHCTBA Ui Pa3BEPHYTOTO
POCMOTpa, HaXKMMasi HAa KHOIKY pa3BepThIBaHMS Ha OKHE. YBeJIWYbTe 00JacTh MPOCMOTPA,

Ha)XuMasl KHOIIKY Z00 & .

[TpocmoTtpuTe Opoy3ep B HeM Bkiiagka Device (YcTpoiicTBa), U pacmoiioKUTE Kypcop Ha
Routers and bridges (Moctax u mapmpytusaropax). B 6poysepe, HaneBo ot Routers and bridges,
cAenaiTe MEeTUY0K Ha CUMBOJIE paciiupeHus (+).

@ Fiouterz and bridges

Crucok Routers and bridges packpoercsi, 4TOObI IOKa3aTh KaTETOPUH 3TUX YCTPOICTB.

Pa3BepHuTe crnucok ganee, HaXxUMas Ha CUMBOI pactiupenus (+) s Backbone routers
(bazoBbIX  MapuIpyTH3aTOpOB),  3aT€M, pPa3BEPHUTE  CIUCOK,  YTOOBI 0TOOpa3HuTh
MapuIpyTu3atopsl, u3rotropieHHsle Cisco Systems. Bol monHOCTBIO pa3BepHyu crucok Cisco.

UrtoObl BEIOpaTh yCTpoiicTBO B Opoy3epe, Haxkmute Ha Cisco 7010. O6paTture BHUMaHuE,
yTo o0macte okHa W300pakeHUS H3MEHsIeTCd, 4YTOObI IOKa3aThb BCE YCTPOMCTBA B ATOM
KaTeroOpuHu.

[TepemectuTe Moa0Cy NPOKPYTKHU Opoy3epa BHHU3 0 TOTO, TOKa Bbl HE BCTPETHUTE CIIUCOK
LAN adapters (amanTepoB nokampHOW cetu). PasBepuure LAN adapters 3arem crmcox
Ethernet, u naxxmure Ha nanky 3Com Corp.

O6nacth okHa M3o0paxkenus oroobpa3ut miatel LAN adapters Ethernet, usrorosnennsie
3Com Corp, mojoca MPOKPYTKH oOsacTé OokHa M300pakeHus JaeT BO3MOXHOCTH JIUCTATh
o0mnactb okHa M300paxenusi, 1 mpocMaTpuBaTh U300paXKEHHs YCTPONCTB.

Haxxmurte Ha m3oOpaxenue yctpoiictBa Fast EtherLink 10/100 PCI, B oGmactu okHa
N3o6pakenus.

Fast EtherLink.
10100 PCI

Pucynoxk 3.4 - 300paxeHue ycTpoiicTBa



Ha unctpymenTtansHOl nanenu basel nanHbix kHonka Kpynsbele MKoHbI Hakara, Kak
BbIOPAHHOE 3HAYEHUE 110 YMOJIYAHUIO.

e =1 £ @lal of

Pucynok 3.5 - IHcTpyMeHTanbHasi MaHEIb

s usmeHeHust pexxuM crnuckoB B Obnactu okHa M300pakeHus, Ha HHCTPYMEHTAJIbHOM

naHeJsu BbiOupatoT kHomnky Details .
N300pakeHust ycTpoilcTB, KOTOpbIE MOSIBISAIOTCS B 00jacTu okHa M300paxeHus,
0TOOpakeHbl B MEHbIIEM (popmare.

Mame | Catalog number | T arget environment | Configuration E
BB EtherLink %L PCI TRO NIC 3C3008-TPO PC board Plug-in
BRI EtherLink ML 32 PC board Plug-in
BB Fast EtherLink 104100 PCI PC board Plug-in =
BEAC - ok Cblomel il CICA TS DTEOT T [ ]l Diliam in J
T Messages Devices I@ Recentty used I

Pucynoxk -1.1 - OToOpakeHue onrcaHusi yCTpOCTB

W3menure pexxum Opoys3epa Ha MHCTPYMEHTaJIbHOM mMaHenu basbl naHHBIX, B MOJE CO
crnHcKoM BeIOMpatoT Vendors.

', NetCracker - Techno.net - [Top]
@ File Edit “iew Database Global Sites Dbij

_I_I_IﬁI!EI&I@_I\Q

[_1 ALF& Metcom
ey . T | | -

Pucynk -1.2 - I3MeHeHue pesxxuma oToOpakeHust 6a3bl yCTPOMCTB

baza maHHBIX YCTPOMCTB MEPECOPTUPYETCS B ai(DaBUTHOM TOPSIKE 10 HAMMEHOBAHUSIM
MIPOJABLIOB WJIH IIPOU3BOIUTEIICH.

t CI 3Com Corp.
(L] ACT Systerns
----- [Z ADC Fibemuz
-] ADC Kentrox
----- 1 4DC Telecom

-1 ADTRAM Inc.
----- [ ALANTEC
-1 ALFA Metcom

----- [Z &PEX PC Solutions
----- 1 4PT Communications
B0 AST Ressarch Inc.

B[ ATET PARADYNE

----- (C] ATET Tridom
-] ATL Enterprises

-0 M of America -
4| | 3
= 3 [w)

Pucynok 3.8 — I3meHeHue pexxuMa 0ToOpaxeHust 0a3bl yCTPOHUCTB




Bbpoysep YcrpoiicTBa (0a3a 1aHHBIX YCTPOMCTB), OTCOPTHUPOBAHHBIN MO HAUMEHOBAHUSIM
MPOJABIIOB WU IPOU3BOAUTENEH

Tenepr BwIOepuTe Fast FEtherLink 10/100 PCI B  Opoy3epe, pa3BopadyuBas
nepeunciennsie eMenTsl (Ilyts: 3 Com Corp.&LAN adaptersi&Ethernet) B O6mactu oxna
N3o6paxenust, nuctatoT BHU3 U BeiOupatoT Fast Ethernet 10/100 PCI.

Bb1 3amermiin Tpu BKiIagku Ha obnactu okHa M3o0paxenuil. Haxxmure Ha BKIIaAKe
Recently (HegaBno Mcnonb3oBaBmimecs).

| B = O — [l °
Gy Huldeg

Buiding ] HP g EA Cisco 7000
E |
N Symeniow 0000 [ | M|

Pucynok 3.9 - Bknanka «Recently used» B nanenmu «l300paxeHusn»

Ob6nactp okHa M300pakeHus Tenepb 0TOOpakaeT N300paKeHUsl yCTPOUCTB, CBA3AHHBIX C
MIPOEKTOM, OTOOpakeHHBIM B paboueM mpoctpaHcTBe. [lockonpky Bbl dopmupyeTe cereBoii
npoekT, NetCracker coxpaHseT KONHIO KaXXAOT0 H300pakeHUs] YCTPOHCTBa, KOTOpoe Bel
BKounii. Korma Bel XoTuTe CO3MaTh IPOEKT, MCIIONB3YsI MHOKECTBEHHBIE KOITMH YCTPOICTBA,
Bb1 MoskeTe BbIOMpaTh ycTpoiicTBO b0 u3 Bkiaaku Devices, nubo u3 Bkianku Recently u3
obnactu okHa M3o0pakeHwus.

Uto0sl momyunTh WHGOPMAIMIO OTHOCHTEIHLHO yCTpoicTBa B PaGodem mpocTpaHCTBe,
JBaXbI LIEIKHUTE Ha ycTpoiictBe. Cremaiite NBOMHON mmenuok Ha Mapmpytuzatope Cisco
7000, pacnioyIO;)KEHHOM B LIEHTPE OKHA CauTa.

Oxkno nuanora Kondurypamun nms mapmpytuzaropa Cisco 7000 oTrobpakeHO HIDKE

Circa T cxsdigun alion

=P
BY HES| Irseface Processa
HP HE5 Irdertacs Processo
B HE5| Irdeitacs Procezss
BY ATH Ivadace Pocsrms

D | Ll |
pewesmp | s | (o ] e |

Pucynok 3.10 -Oxno nuanora Konduryparnmu

OxkHo Juanora Kondurypanuu BKJIFOYAIOT n300pakeHue yYCTpOCTBA,
KOH(HTYpalMoOHHYIO TMaHelb BbIOOpa, KHOMKY Device Setup, xHomky Plug-in Setup, kHOTIKY
Close, u knonky Help.

Uroosr BeIOpaTh HSSI Interface Processor (Ilpomeccop CBs3M BBICOKOCKOPOCTHOTO
MocleoBaTebHOrO  MHTepdelica), Ha maHeJd BbIOOpa, HAXKUMAlOT Ha TEpPBBIA U3
NEePEYNCIICHHBIX CMEHHBIX OJokoB. OOpartuTe BHHUMAaHHE, YTO, MOCKOJIbKY BbI BbIOHMpaeTte
CMEHHBIA OJIOK, M300pa)KeHHe YCTPOWCTBAa M3MEHSETCs, YTOObI yKaszaTh, I CMEHHBIH OJIOK
PacIIOJIOKEH B YCTPONCTBE.

Teneps npoOYIOT HAXKaTh Ha KaXKIBIA CJIOT Ha M300pakeHnn ycTporcTa. [Tockonbky Bbl
BEIOMpaeTe CMEHHBINA OJIOK, OH BBICBEUMBACTCS, U HA M300paKCHUHM YCTPOWCTBA U HA IMaHEIH
BbIOOpa. Knomka Plug-in Setup terneps cTaHOBUTCS aKTUBHOM.
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Pucynok 3.11 - M3MeHenue kapTUHKH NIPU BBIOOpE CIIOTa

Uto6b1 00paTuThes K MH(POPMALIMU OTHOCUTEILHO CMEHHOT'O 0JI0Ka UCTOIb3YIOT OJUH U3
CIIEYIOIIUX METOMIOB:

- Ha manenu BpIOOpa, HaxxmuTe Ha cMmeHHBIM Onok ATM Interface Processor TAXI
(ITpoureccopa cBsI3M aCMHXPOHHOM CHCTEMBI Iepellaur), Ha)KMUTE MPaByl0 KHOIKY MBIIIH,
4TOOBI 0TOOPA3UTH JIOKATHHOE MEHIO, M BRIOUpaTh KOMaHy Properties.

- Ha nanenu BbIOOpa, Haxkmute Ha cMmeHHbIH 610k ATM Interface Processor TAXI
(ITpouieccopa cBsI3M aCUHXPOHHOW CHCTEMBI Ilepeiadun), U HaxkMuTe KHONKy Plug-in Setup.

- Ha u3o0paxkenuun yctpoiicTBa, HaxxmuTe Ha cMeHHbI 610k ATM Interface Processor
TAXI (ITpoueccopa cBsi3u aCUHXpPOHHOW CHUCTEMBbI Nepefaun), U HaXMuTe KHONKy Plug-in

Setup.
OKHO-/1MAJIOT CBOMCTB ISl 3TOTO CMEHHOTO 0JI0Ka M300pasKeHO HUKE.

= ATM Iniedace Proceiem, TAK] mullaode Proges iin

el
F.'H rlatlace Fisosazor TAH] mulrods
Wenda
| EEETT— Lo BT e
Clmsznphon Catabogy Mumbst
Flocier B [T
Tasgei Erewmmresd
Confiprassn

Hifpgn

L ox | Coed | v |

Pucynox 3.12 -OxHo-auanor cBOHCTB

B oxHe-mguamore CBOMCTB, HAXKMHUTE Ha IEeYaTHBIM KOHTAaKT Protocols, 4ToOBI BHACTE,
KaKH€e IPOTOKOJIbI IOy CKAIOTCSI 1711 3TOI0 CMEHHOI'O OJI0Ka.

UtoObI 3aKpHITh OKHO-THAJIOT CBOMCTB Ha)XMMaroT Jr00yro u3 kHomok Cancel wim OK.
Bbl nonazere Hazaq K 1Manory KOHQUrypamuii.

Urto6s! BuzeTh, kKoHGuUrypauuto Cisco 7000, B okHe Auanora KOHGUTypauy, HA)KUMaIOT
kHomnky Device Setup. Boibepure Briiaaky Ports, 4ToObl BUAETh, CKOJIBKO MOPTOB UCIOJIb3YETCS
U CKOJIBKO HE HCIIONb3yeTcs, 3akpoiite nuanor CpoiicTBa, Haxumas kHornky Cancel min OK.

He 3akpriBaiite quanor Konduryparnms

BceraBum npyroit cmenHblil 0110k B 3T0 ycTpoiictBo. Haxkmure Bkimaaky Recently us
obnactu okHa M300paxenus. B obnactu okna M300paxkenus, TucTaiiTe BHU3 0 TOTO, MoKa Brl
He yBuautre ATM Interface Processor, DS3. Haxmwure Ha minaty ATM Interface Processor,
4yT0OBI BEIOpATh €€, MPOJI0JDKas yIePKUBATh JIEBYIO KHOIIKY MBIIIH, IEPETAIINUTE CMEHHBIN OJI0K



B OKHO jnuanora Kondurypauuu, moka MbIb HE OKaXXETCS MOBEPX CBOOOJHOTO ClIOTa B
n300pakeHUH Y CTPONCTBA HA AUAJIOrOBOM OKHE, 3aT€M Pa3beAUHUTE KHOIKY MBIIIH.
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Pucynok 3.13 - J[o6aBiieHre HOBOTO CMEHHOTO OJI0Ka B CIIOT

Korna Bpl BbIOupaeTe cMeHHBIH OJOK, Kypcop H3MeEHsSieTCsl, 4YTOOBbl yKas3aTb, YTO

CMEHHBIH OJIOK HE MOXeT ObITh momemieH - (“¥). Ilockonmbky BbI meperackuBaeTe CMEHHBIH
0J10K K paboyeMy MPOCTPAHCTBY U pacrosaraeTe ero MoBepX OTKPHITOTO CJI0Ta B OKHE JUajiore
Koudurypanuu, Kypcop ms3meHsercs Ha ciemyromuii cumBoa () uro6er ykazats, uro Bl
MOYKETe BCTABUTh CMEHHBIH OJIOK B 3TOT CJIOT.

Jlpyrum MeToJIOM BCTaBKH CMEHHBIX OJIOKOB SIBJISIETCSI BRIOOP CMEHHBIN OJIOK M3 00JacTh
okHa M300pakeHus 1 BCTaBKa €ro MpsiMo B W300pa’keHHe yCTPONUCTBAa B pabodyeM MPOCTPaHCTBE.
Hcnonp3oBanue 3Toro Metoza He Tpedyet, 4ro0sl quanor Kondurypauuu OblT OTKPBITHIM.

3akpeiBatoT auaior Kongurypamuu, HaxxaB kHonky Close.

Hcnonp3yiiTe Te ke camble METOAbI, YTOOBI MOJYYUTh HH(OPMAIMIO OTHOCUTEIHHO
JT000r0 JIPYroro yCTPOHCTBAa B MPOEKTE, WM IIETYKe Ha ycTpolicTBe W OT MeHio Object,
BbIOMpaTh KOMaHy Properties.

UroObl moyuuTh OOUIYI0 MH(OPMALMIO, HABEIUTE KypCOp IMOBEPX OOBEKTa B OKHE
caifta, yTOOBl BHJETh BCIUIBIBAIOLIYIO MOACKa3Ky. JlOMOJIHUTENBbHYIO HH(GOPMAIMIO MOKHO
CNBIIIATh Oyarofapsi 3BYKOBBIM COBETaM. YUTOOBI YCIBIIIATh 3BYKOBBIE COBETHI, MICTKHHUTE
IpaBOil KHOMKON MBIIIM Ha YCTPOMCTBE, YTOOBI OTOOPA3UTh JOKAJIbHOE MEHIO, BEIOEPUTE OAMH
u3 3BYKOBBIX coBeToB (Say Notes (IIpomsHocumbie 3ameuanus) wim Say Description
(ITpousznocumoe onucanue) mnu Say Current Statistics (IIporoBoputh cTaTUCTUKY yCTpPOHCTBA))
U pa3beIUMHUTE KHONKY MblK. Eciau Bel He nMeete 3ByKOBOM IU1aThl, Bce ['oBOpsIMe KOMaH bl
OyAyT HEZJOCTYITHBIMHU.

UroObl BUIETH, KaKue BUJbI CBS3€H HCHONB3YIOTCS, JUIS MOJKIIOYEHHUS YCTPOMCTB, U3
MmeHIo View, BeiOepute komanay Media Colors (Legends).

Media Colors H

-I*| Coaxial cable -I*| ualtivire
-I*| Twizted pair -I*| R adio Cancel |
I:Ilvl Fiber ophic:




Pucynok 3.14 - OkHo-auanor Y cioBHBIX 0003HaYEHUHN

3nech yKasbIBalOTCA (M MOYKHO M3MEHHTb) IIBETAa, KOTOPBIMM Ha CXEME IpOEKTa
0TOOpaXkaroTCsl OTIPEIEIEHHBIE TUITBI COSANHEHHNA:
Il KoakcnanbHbii kabens
M BviTas napa
[ ]onTosonokHo
= MHoronposoAHble
B nvHvv Paguokanan

3akpoiiTe 3TOT quanor, HaxkaB kHOIKY Close.

Bb1 MOxeTe moiayYuTh MHPOPMALIMIO OTHOCUTENIBHO BAalllel MOJIHOW ceTH, oOpamasch K
HPOEKTHBIM OTUYETAM.

Jlns BeIBOIa oT4eTa U3 MeHIo Tools BeIOMpatoT moameHto Reports.

UroObl moiyunts oTueT 0 Mocrtax m MapmpyTtusaropax, BeiOepute Routers/Bridges,
3aTeM HaXXMHTe KHONKY Next B MacTepe oTueTa, 3aTeM HaxmuTe KHoOmKy Finish, uToObl BeIBECTH
OTUET O MapmpyTu3aTtopax u Moctax. OTyUeT MOsBISETCS B pabo4YeM MPOCTPAHCTBE, W HAJ
OTYETOM OTOOpa3uTCATCA HHCTPyMEHTalbHas NaHeldb Report, KoTopas MO3BOJUT JHCTaTh
cTpaHuIlbl OT4éTa (B Ciy4yae, €CJIM OH MHOTOCTPAaHWYHBIN), pacredyaraTb €ro Win
9KCHOPTUPOBATH B (aili.
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Pucynok 3.15 - UnctpymenTanpHas nanens Otdera

DKCIOPTHUPOBAHNE KOTIHU OTYETA.

Uro6sl 0TOOpakaTh ODKCHOPTHBIM IMATOr, HAXMHUTE KHOIKY 3KCIOpPTa OTYeTa, 3aTeM
BbIOepuTe mapamerpsl Format (®opmara) u Destination (IToneit ampeca), 1 HAKMUTE KHOIKY
OK. B 3aBucumoctu 0T ¢opmara W ajpecara, KOTopble Bbl BbIOpany, MOTYT MOSBISTHCS
JIOTIOJTHUTENbHbIE TUAJIOTH.

Export |
Farmat: { i
I Rizh Text Farmat j Cacel |
Destination:

| Disk file =]

Pucynok 3.16 - OxkcniopTHbIN AxaIor

[Tocne Toro, xak Bel BeIOMpaeTe SKCHOPTHBIE MapaMeTphl, Ballld MapaMeTpbl CTaHyT
3HAYEHUSIMU 110 YMOJYAHHUIO.

NetCracker aBToMaTHuecku co3naeT kartaimor Reports, pacnonosxennsiii B NetCracker
rpynne nporpamm. Jljig neyaTu oT4eTa, Ha HHCTPYMEHTaIbHOM MmaHenu Report umeercs KHOIMKa



Print Report. TlosiBasieTcsi cTaHIapTHBIA AWAIOT MEYaTH, UCIOIB3YyHTE TUANIOT MEYaTH, YTOOBI
BbIOpaTh MapaMeTphl NlevaTy, 3aTeM HakMuTe KHonKy OK.

UroObl BOCCTAaHOBUTH HM300paXCHHWE OKHA pabOYero MpocTpaHCTBa 0e3 TOro, 4ToOBI
yAQUIATH 0TYeT, 3 MeHI0 Window, BeIOMparoT okHO Top.

UroObl BbIOpaTh CTOMMOCTH MAaTE€pHajoOB, OTYET /IS 3aKOHYCHHOTO  CIHCKa
o0opysOBaHUs M TMOJCYETa CTOMMOCTH JMJIsi 3TOro caiita, BbiOepuTe MeHO0 Tools, 3arem
BeiOeputTe Reports, u 3arem Haxkmute Ha Bill of Materials (Cuer marepuanoB). B macrtepe
oTyeTa, HaXMHUTE KHOMKY Next, 3areM HaxMuTe KHOMKY Finish, 4ToOBI 0TOOpa3uTh cYET
CTOMMOCTH MaTEpUAJIOB.

Otuer Device Summary BKIIIOYaeT B OTYET Ty ke CaMmylo MH(OPMAILMIO OTHOCUTEIHHO
obopynoBanus, uto u Bill of Materials, HO 6€3 CTOMMOCTh MaTepHAIIOB.

JIJIs1 3aKpBITHS KaX10T0 oTueTa, BEIGHparoT kHonky Close Xl kaxoro oruera.

Bb1 MOkeTe 3aX0TeTh U3MEHUTH LIEHBI MOCIIe TOT0, Kak 0a3a JaHHBIX MOAUDUIIMPOBAHA.
s u3MeHeHHsI CTOMMOCTH W BCEX JPYTHMX CBOWCTBA Ui OJAMHOYHOIO yCTPOMCTBA, CHaudaia
BBIOMPAIOT YCTPOWCTBO B BallleM MPOEKTe, 3aTeM u3 MeHto Object, BeIOuparoT komanay Acquire
Update. YUToObl M3MEHEHHUSI CTOMMOCTH M BCE JIPyTHe CBOMCTBA I MpoekTa u3 MeHro Global,
BbIOepuTe KoMmanay Acquire Update All.

Monudukauuu ba3sl JaHHBIX HperycMOTpEHa Uil 3aperucTpUpOBaHHOrO makera. J{is
MOJTyYeHUs TONOJHUTENbHOU nHpopManuu oopartutech Kk nHpopmammonHomy y3imy NetCracker
no aapecy www.NetCracker.com.

3akpoiite Techno.net mpoekTHbI (aiin 6e3 Toro, 4ToOBl €ro COXPaHITh IS 3TOTO, U3
mento File, BeiOuparotr komanny Close. Eciiu nuanoroBoe okHo mosiBisieTcsi, cpamubas Bac, He
xenaete 1 Bel coxpanuts ¢aitn, Haxmure KHonky NO.

3akpsiB NetCracker, u3 mento File Beiouparor Komanay Beixosa.

BapuaHTbl HHAMBUAYAJbHBIX 3aIaHUH

B cootBercTBMM C yKa3aHHON MpeaIMETHOM OO0JaCThIO, HAYaJbHBIM KOJUYECTBOM
COTPYAHMKOB M KJIACCOM HCIIOJIb3YeMOH Ha TMPEeInpUATHH WHPOPMALMOHHOW CHCTEMBI
BBIMOJIHUTh NPOEKTUPOBaHHE HH(POKOMMYHUKALMOHHOW HMHQPACTPYKTYpBl MPEIIpUATHS,
MPOBECTH ONTUMH3AINIO U PACCUUTATP MMOTyUYECHHBIH SKOHOMUYECKUAN dPPEKT.

Tabnuna 3.1 — aauBuayansHbie 3a1aHus

Ne | Tlpenmernas o6nacthb Kinacc UC [IITaTt, yenoBek
1 Cknang MRP 35
2 IIpou3BOACTBEHHOE IPEANIPUSATHE ERP 50
3 Toprosoe npennpuaTue CRM 20
4 Toprooe npenanpuarie SCM 15
5 Toprosoe npeanpustTue B2C 25
6 Toprosoe npennpusaTue B2B 27
7 CrpoutenbHOE NPEeANpUsITUE NC ynpaBnenust 15
8 Briciiee yue6HOe 3aBeieHre NC yuera 50
9 CaHaTOpHO-KYpOPTHBIN KOMIUIEKC CRM 30
10 | Bbyxrairepckoe npeanpusiTiue CRM 25

5.4. OPTAHM3ALUA NTHOPACTPYKTYPbI HTHOOKOMMYHUKAIIMOHHBIX

CETEA

B sTom paznene Bl u3yuute, kak ucnonb3oBath aHuMmanuio NetCracker u ocoOeHHOCTH
uHaukanun. 3amycture npwiokeHue NetCracker Professional, BeiOepute Programs
NetCracker ITpodeccuonan 3.1 == > NetCracker I[Ipodeccronan u3z Mento Ilyck.
Ortxkpotite NetCracker ¢aiin, HazBaHHbII Router.net u3 meHto File ==> Open.

== >



Bribepute karanor, rae pacrosnioken NetCracker, wcmonb3yst TUPEKTUBHOE TIOJE CO
criuckoM. Haxxmure Ha mmenu daiina Router.net, m HaxxmuTe kHOnKy Open, WM craenanTe
JBOMHOM IIeTYOK Ha uMeHH Qaiina Router.net.

OkHO caiiTta nosBUTCS B 00J1aCTH OKHA pabO4yero NpoCTpaHCTBA.

Brei6eputre okHo Top w3 mento Windows mns yaoOCTBa pa3BEpHHTE OKHO paboyero
MPOCTPAHCTBA, M U3MEHUTE MacIITad N300paKEeHHUSI.

3amycTuTe aHMMAIMIO TPOEKTa, Il 4Yero Ha HWHCTpyMeHTaibHOW manenu Control

Ha)KMHUTE KHOTIKY Start Ll, nin u3 meHto Control BeIOepute komanmy Start.
[TakeTbl HAUMHAIOT TIEpeMeNIaThcs B pabodeM MPOCTPAHCTBE.
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Pucynok 4.1 - OkHo caiita ¢ aHUMaluen

LTI ESEAEY)

Pucynox 4.2 - UncTpyMeHTanbHas MaHelb Y IpaBieHus

MoskeT TpeGOBaThCsI HECKOJIBKO CEKYH/, JJIsl TOrO YTOOBI AKEThI MOSBUIINCH B OKHE.
Uto0ObI KOPPEKTHUPOBATH MTApAaMETPBI aHMMAIIMH, HAKMUTE Ha KHOMIKY Animation Setup.
Juanor YcraHOBKM AHUMALUU OTOOPaXKeH:

@ Packetz |@ Eallsl

Packet intensity
less 00000 0o a0r0 00000 o00a0annn Ll

Packet speed
slower e, faster

Packet size
smaler —————f———————,, ,, bigger

[V Auto apply

QK. | Catcel | Aol | Help |

Pucynok 4.3 - luasor YcraHoBKM AHUMaLIUU

Wcnonb3yiiTe 1€Byr0 KHOIKY MbIIIH, 4TOOBI ycTaHOBUTH Packet speed (ObicTponelicTBue
[Takera) u Packet size (pa3mep Ilakera) k 3HaueHusiM, KoTopele Bbl mpenmouurtaere. 3aTem
HakMuTe Ha KHOTMKY OK, 94TOOBI MPUMEHUTH MapaMeTpbl HACTPOMKH ¥ 3aKPbIBATh TUAIOTOBOE
OKHO.



Otkpolite Oojiee HU3KUN ypOBEHB, JBAKIBI HAXUMas Ha CTPOCHHU, ITOMEUECHHOM KaK
Math Lab (Maremarnueckasi Jlaboparopus) UCHONb3yiTe Zoom, YTOOBI pa3BEPHYTh OKHO Ha
Bame ycmorpenue.
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Pucynok 4.4 - OkHo caiita Maremarnueckasi 1abopatopust

YroObl BEpHYTHCS B BEPXHUI YPOBEHb ATOTO MPOEKTA, 3aKPOUTE OKHO MaremaTuyeckast
JlaGoparopus, ucronb3ys kHorky okna Close X,

Haxmure Ha kHONMKY MakcuMH3alM OKHA 3', U KOPPEKTUPYWUTE OKHO IOJOCAMU
MPOKPYTKH M KHONKOH MakcuMu3aluu OkHa Tak, 4To0bl cBs3b Mexay Cisco 7000 (3) u Cisco
7000 (6) mMapuIpyTHU3aTOPOB HAXOJWJIACh B IIEHTPE OKHA. Y IOCTOBEPUTECH, YTO AaHUMAIIUS - BCE
€I11€ BBITIOJHSETCS.

Uro0bl IIpepBaTh CBA3b, LIEIKHUTE JIEBOM KHONKOW MBIK [0 HMHCTPYMEHTAJIbHOMN

naHenn Modes Ha kHomke Break/Restore IE'., 3aTeM PAa3MECTUTE KypcOp Ha CBSI3U MEXIY
nByMs Mapiipytuzaropamu Cisco, 1 HAKMHTE Ha CBA3b.
Ha cBs3u, kortopyro Bel npepBanu, MosBIAETCS KpacHasi BCIIBIIIKA X
9Ty JIMHUIO Tpekpamaercs. Tpaduk nepeHanpasiseTcs COrIacHO MPOTOKOIY MApIIPYTH3ALMH.
[IpoBepbTe MPOTOKOJI MAPLIPYTU3ALIMH.
[lemyok 7€BOM KHONKOW Ha Zoom, YTOOBl YMEHBIIWTh MAacCIITad W ILIEITYOK IMPaBOM

KHOIIKOW Ha JIFOOOM ITyCTOM TPOCTPAHCTBE B OKHE, YTOOBI OOpPAaTUTHCSA K JIOKATHHOMY MEHIO.
Bribepure Model Settings, BiOepute Briiaaky Protocols (ITpotoxosisr)

U Tpaduk yepes

Model Settings E

2 Gereral 9 Protocols |

Metwork protocols

IFeaS RIF

DECMet Pha... DM routing
AppleTalk Ph.. AURF

*MS RIF =
4| | »

Default OSPF type of service
Throughput j

Ok I Cancel | Help




Pucynoxk 4.5 - Bxiagka Protocols B okHe-naiore HacTpoeK MOJenu

[Ilénkas Ha pa3IUYHBIX CETEBbIX MPOTOKOJAX, B MpaBoM cTojdie Bbl Mokere BUIETDH
3aJIaHHBIA 10 YMOJIYAaHWIO IIPOTOKOJ MapLIPYTH3alUU Ui DTOr0 CETEBOrO IIPOTOKOIA.
Hanpumep, BbiOpanHbI mnpoTtokon mapupytusauuu st TCP/IP - RIP (mporokxon obmena
JaHHBIMM s MapupyTtuzauuu). M3menenne wapmpyrta mnakeroB TCP/IP  cnemyer wu3
TEXHUYECKUX TPEOOBAHUHN ITOrO MPOTOKOJIA.

3akpoiiTe quanor KoHGUTypamus, meIKHyB 1Mo kHonke Ormena (Cancel).

Teneps, BoccTaHOBUTE CBA3b. PazMecTuTe Kypcop HaJl MPEPBAHHOM CBS3bIO U IEIKHUTE
JIeBOM KHOIIKOM MbIIIU. Y JOCTOBEpbTECH, UTO BbI HaxoauTech B pexxume Break/Restore.

Korga Bel momemaere Kypcop IOBEpX IHPEPBAaHHOM CBS3H, KypCOp H3MEHSETCS Ha
raeyHblil K04, YTOOBI YKa3aTh, uTo Bel HaxoauTech B peskume Restore. ITocie BoccraHoBIEHMS
CBSI3M BCIIBIIIKK KPAaCHOI'O LIBETA UCUE3AI0T, TPA(UK BOCCTAHOBJIEH.

Brikmtounte pexxum Break/Restore HaxaB kHomky Standard ﬁl Ha UHCTPYMEHTAIBHOM
magean Modes.
[IpuocranoBuTe aHWMalMiO, HA WHCTpyMeHTanpHOW maHenu Control, HakaB KHOMKY

Pause. \L| UroObl MOdMy4YuTh MH(GOPMAIMIO O MAKeTe, pa3MEeCTUTEe Kypcop Haja JIIOObIM W3
IIAKETOB M HAJ HHUM IOSIBIISIETCS BCIUIBIBAaKOILAs Iojckaszka. Korzma Kypcop pacrosioskeH Han
[AKeTOM, HAXKMHUTE IPaBYI0 KHONKY MBIIIH, YTOOBI OOpAaTUTHCS K JIOKAIBHOMY MEHIO, U
BbIOEepuTEe KoMaHy Say Info, 4ToOb! ycnplaTh HHPOPMALIHMIO O MAKETE.

Say Info

Properties

Pucynox 4.6 - JIokajibHOE MEHIO /1J11 TAKETOB

Ecnu Bel He nmeeTe 3BykoBOM T1aThl, koMaHaa Say Info Oyner HenocTymHa.
Pacnonarast kypcop HaJ MakeToM, HAKMHTE MPaBYIO KHOIKY MBIIIH, YTOOBI 00OpaTUThCS
K JIOKaJJbHOMY MEHIO U BbIOepuTe komanay Properties. J{uamor CoiicTs [1akeTa oToOpaxeH.

Packet Properties E3
General |
Property | Walue
Application Small interLAMN traffic
Size 85 bytes
Source Artg
Destination Cheristry Lab
Metwark, protocol TCRAP
Carrigr protocol PFP/HDLC
4| | i
QK. I Cancel | Help |

Pucynok 4.7 - Jluanor cBoMCTB nakera

B cBoiicTBax nporokosa otrodpaxaercs HHGOpMAaILU OTHOCUTEIBHO PUIIOKEHUS,
pa3Mepa, HCTOYHUKA, aJpecaTa, CETEBOI0 IPOTOKOJIA, M MPOTOKOJIA HECYLIEH.

3akpoiTe TUasoroBoe OKHO, HaknMas Ha kHonKy OK wim Haxkas knasunry ENTER.

Co3naiire u3rud B CBS3M.

Haxwmure kHomnky Pause (4To0bl mepeximtountbes B coctostHue [layser). Y aepxute
kHonky CTRL Ha kiaBuatype, 1 ABaXkK/Ipl LIEJIIKHUTE JIEBYIO KHOIIKY MBIIIHU IPSIMO Ha CBSI3H.



Ha cBsa3u mossisiercss 4epHbIM KBaapar. HaxkMure M yAep:KUTe KIABUILY MBIIIM Ha
YEpHOM KBaJpare, W IEPETAINUTE €r0 K HOBOMY pPACIOJIOKEHHUIO, 3aTe€M OTILyCTHTE JIEBYIO
KHOIIKY MBILIH.

Cas3p nsrubaercs B Mecte, KOTopoe Bl H30rHYyIM 1 JaHHBIE CIETYIOT BOKPYT M3THOO0B B
CBSI3H.

Kypcop nomxeH ObITh MOMENIEH TOYHO Ha CBSI3U, U BBl IBaXKIbl HaXXMMaeTe KHOIKY
MBILIH, YTOOBI OH MOSIBUTHCS.

Bb1 Hayumnuch, kak nMpuOaBUTh CMEHHBIN OJIOK K OJIOKY, IepeMeliasi CMEHHbIH OJIOK B
muanor Konguryparmuu. Tenepb naBaiiTe HCIIONb30BaTh APYTyI0 METOAMKY, YTOOBI MPUOABIATH
U CTEpPETh CMEHHBIHN OJIOK U3 YCTPOUCTBA.

YnocrtoBepbTech, 4TO Opoy3ep YCTpoWHCTBa BHIMM, YAOCTOBEPHTECh, YTO BKJIAJKa
Devices Toxe BUIHA, HAKMHTE €€.

Rt

Pucynok 4.8 - Bxinanku bpoy3sepa
B 6poysepe YcrpoiicTBa, Ha)KMUTE Ha 3HAK "IUIIOC" MIIM CUMBOJI paclIMpeHus (+) paaom

¢ Routers and bridges = Q@ Routers and BSGES  askMuTe cMBON paciupennst psiom ¢ Backbone |

Ha)KMUTE Ha cCUMBOJI pacuperus psiom ¢ Cisco Systems, 3arem Haxxmute Ha Cisco 7000.
O6nacth okHa M300paskenus teneps 3anoiHeHa oiokam Cisco 7000 u cMeHHBIE OJIOKH.
Ucnonp3yiiTe monockl NpokpyTku B naHenu «M3o00paxeHusr» 4ToObl paccMOTpPETh Bce

cMeHHble O10ku. HakmuTe W meperamuTe NEepBbIii CMEHHBIH OJIOK, OTOOpa)KeHHBIN B MaHENIH

«M300pakeHus», TOKa Kypcop, IEpeMEINaloNIMi CMEHHBIH OJIOK HE OKaXeTCs BBIIIe

mapupytuzaropa Cisco 7000. Kak Tonbko Kypcop mpeBpaTUTCs B 3HaK "uroc" (MHCTPYMEHT

IPU3HAET, YTO CMEHHBINA OJIOK MOXKET OBbITh J00aBIeH K OJ0KY), OTIYCTUTE KHOMNKY MBIIIH.
Tenepp, 4T0ObBI cTEpeTh ycTpoicTBO, HaxkmuTe Ha Cisco 7000 mapiuipyTuzaTopa, 4ToObI

BBIOpATh ero, 00paTuTech K JOKaJIbHOMY MEHIO, U BbIOepuTe komanay Delete.

Bam HeoOxoaumo moaTrBepauTh (akt, uro Bel xoTuTe yaanuTh ycTpoiictBo. Haxkmure
kHOMKY Yes uiu kiaBuiry ENTER, korna Bel yBunuTe 310 cooO1IeHue.

Cisco 7000 ynmanen u3 cereBoro mpoekrta. Obparute BHUMaHUE, 9TO Bce CBs3U ¢ Cisco
7000 Taxxe yaaJeHsl.

UToOBl MEepeuMEHOBBIBATh OKHO, CIACIAWTE IIETYOK MPAaBOM KHOMKOW Ha 3TaHHUM IO
Ha3BaHueM GYM, 4ToObI 0OpaTUTHCS K JIOKAJIbHOMY MEHIO U BBIOMpaTh KoMaHay Properties.

Otkpoercss auanor cBoiictB. OOparure BHHMMaHue, 4yto B mojie uMeHu GYM yxe
MI0JICBEYEHO.

Haneuaraiite Cafe B nmosie umenu, 3atem Haxkmute kHonky OK wunu Knasumry ENTER,
4yTOOBI MPUMEHUTDH BAIlM U3MEHEHHUsI, U 3aKpoiTe nuanor CBOMCTB.

31aHKe NepeuMEeHOBaHO K Kade.

Ilepen 3akpbITHEM MPOEKTA, CHAYaja OCTAHABIMBAIOT aHUMALIMIO HA MHCTPYMEHTAJIbHOM
nanenu Control, Haxumass kHOnKy octaHoBkH. M3 menio File, Beioepure Close. Korma Bam
OyZeT MpeIoKeHO COXpPaHWUTh Baim u3MeHeHUs, HaXXMHTe Ha KHOMKY NO, YTOOBI 3aKpbITh
Router.net mpoext 6e3 coxpaHeHUsT U3MEHEHUH.

BapuaHThl HHAMBUAYAJIbHBIX 3aJaHUN

B coorBercTBUM ¢ yKa3aHHONW NpeAMETHON 00JaCThlO, IUTATHBIM pACHUCAHUEM H
KJIacCOM  HCHOJIb3yeMOW Ha MNpeanpuaTdd  MH(POPMALMOHHOM  CHCTEMbl  BBIIIOJHHUTH
PEUH)XMHUPUHIOM OpPraHU3al[MOHHON CTPYKTYpbl, IPOEKTUPOBaHUE HH()OKOMMYHUKAIIMOHHON
UHQPACTPYKTYpbl HPEANPHUATHS M pPACCUUTATh IOJYYEHHBIH 3a CUYET pPEUH)KUHUPUHTA
HKOHOMUYECKUH AP PEKT.

Tabmuna 4.1 — lnnuBuyanpHele 3a1aHus

Ne | IIpenmernas o6nacTb Kiace UC K-Bo otaenos | Illrar,
YEJIOBEK

1 Cxnan MRP 3 50

2 [IponsBoACTBEHHOE ERP 5 70




peIIpusITHE
3 Toprosoe npeanpustue CRM 4 35
4 Toprosoe npeanpusitue SCM 3 36
5 Toprosoe npeanpustTue B2C 3 30
6 Toprosoe npeanpustTue B2B 5 55
7 CtpourenbHOE NpeanpusITie NC ynpasnenus 4 48
8 Briciiee yue6HOe 3aBeieHne HC yuera 10 100
9 CaHaTOpHO-KYpPOPTHBII CRM 7 65
KOMILJIEKC
1 byxranrepckoe npeanpusTue CRM 5 35
0

5.5 KOHUHEINIXA MOAEJHN OTKPBITBIX CUCTEM. IPOEKTUPOBAHUE
WH®OKOMMYHUKAIIMOHHBIX CETEN

CeMuypoBHeBasi MO/IeJIb B3aMMO/1€iiCTBHS OTKPBITHIX CHCTEM

CyTb ceTMm — »3TO COEAMHEHHE pa3HOro oOOpylOBaHMSA, a 3HAYUT, Mpodiema
COBMECTUMOCTH SIBJIICTCSI OJTHOM M3 Hanbosiee BaKHbIX. be3 MpUHATHS BCEMU MPOU3BOIUTEISIMU
OOIIETPUHSATHIX MPABUJI MOCTPOCHUS 000pPYAOBaHUSI MPOTPECC B JIETE «CTPOUTEILCTBA» CETEH
ObuT ObI HeBO3MOXKEH. [103TOMy BCe pa3BUTHE KOMMBIOTEPHON OTpaciid, B KOHEYHOM CUETE,
OTPaXCHO B CTaHJapTax — Jito0as HOBas TEXHOJOTHUS TOJBKO TOTJA MPHOOPETAET «3aKOHHBIN
CTaTyC, KOTJIa €€ COJIep KaHMe 3aKPEIIseTCs B COOTBETCTBYIONIEM CTaHIapTe.

B 1983 romy MexnayHnapoaHas opraHuzanus o cra"paptusanuu - (International
Organization for Standardization — ISO) pa3paboTana Moesb, MOCTYKUBIITYIO MIEPBBIM IIATOM K
MEXIYHAPOJAHOW CTaHAApTU3alMd MPOTOKOJIOB, HCIOJNb3YEMBIX HA PA3IMYHBIX YPOBHSX
nocTpoeHus cereii. Moxens Obuia mepecmorpeHa B 1995 romy. Dta Momens Ha3bIBaeTCs
MOJIENIbI0  B3auMoJIeiicTBUA OTKpHITEIX cucTteM (Open System Interconnection — OSI) wnm
moxensio OSI.

[Tox OTKpBITBIMM CHUCTEMAaMH TOHUMAIOTCSI CUCTEMBI, OTKPBITHIE JJisi CBSA3U C JPYTUMU
cucremamu. Monene OSI onpenensieT paziuyHble YPOBHU B3aUMOJICUCTBUSI CUCTEM, NTA€T UM
CTaHJIapTHBIE MMEHA W YKa3bIBaeT, Kakue (PYHKIMH JIOJDKEH BBIMOIHATH Ka)IbIH ypOBEHD.
[TomHOE omucanue »Toi Moaenu 3anuMaet 6osiee 1000 cTpanuil TeKCTa.

B mogenun OSI cpenctBa B3auMOJEHCTBUA JAENATCS Ha ceMb ypoBHEH. Kaxaplii ypoBeHb
MMEET JIEJIO C OJTHUM OIPEACIICHHBIM aCIIeKTOM B3aUMOJICHCTBHUS CETEBBIX YCTPOICTB.

Ta6muma 5.1 - Mogens B3auMoeicTBUS OTKPBITHIX cucteMm ISO/OSI

1 Odusuuecknii yposenb (Physical Layer)
2 KananpHslii
YPOBEHb

(YpoBeHb yIpaBJICHHsI JIMHUEH repeaaun JaHHbIX — Data Link)
CereBoii ypoBenb (Network Layer)

TpancnopTHsIii ypoBeHs (Transport Layer)

CeancoBbli ypoBeHb (Session Layer)

Ypoens npeacrasienus (Presentation Layer)

Yposens npunoxennii (Application Layer)

N NN kW

Mopnens OSI onuchIBaeT TOJBKO CHUCTEMHBIE CPEICTBA B3aWMOJEHUCTBHUS, pealn3yeMble
OIEPallMOHHOM CUCTEMOMW, CUCTEMHBIMH YTUJIMTAMH, CUCTEMHBIMHM allapaTHBIMHU CPEICTBaMHU.
Mogens He BKIIIOYaeT CPEeICTBA B3aUMOAEHCTBUS NPUIIOKEHUM KOHEUHBIX I10JIb30BaTEIICH.

®uznyeckuii yposenb Mmoaeau OSI
Ousnueckuii ypoenb Mmoxenu OSI umeer genmo ¢ mepenavyeld moTroka OHUTOB TIO
(Gu3nueckuM KaHajaM CBsi3U, OyIb TO KOAKCHaJbHbIN Kabeib, BUTas Mapa, ONTOBOJIOKHO WIH



UQpPOBOK TEeppUTOPHATBHBIN KaHal. OYHKIMM JaHHOTO YPOBHSA pPEaJM30BaHBl BCEMHU
YCTPOMCTBAMH CETH.

Kananbublii ypoBens Mmogeaun OSI

OHn obecrieynBaeT MNPO3PAYHOCTb COECJUHEHHUS Al ceTeBOro ypoBHs. KaHaibHbIN
YPOBEHb I103BOJIIET YCTaHABIUBATh JIOTMYECKOE COCAMHEHUE MEXKIY Y3JIaMHU, COIVIACOBHIBATH
CKOpOCTH IepeJaTuiKa U MPHUEMHUKA B PaMKax 3TOr0 COEIUHEHUs, 00ecreunBaTh HaIEKHYIO
nepeaavyy JaHHBIX C BO3MOXKHOCTBIO OOHAPY)KEHUSI U KOPPEKLUHU OMMOOK U (€CIH UMEET MECTO
paszensieMas cpea nepeiadn) NpoBepsATh JOCTYIIHOCTh paszeinsieMoit cpenbl. JlaHHbIH ypoBEHb
¢dopmupyeT COOCTBEHHBIE MPOTOKOJIBHBIE €IUHMIBI JAHHBIX - KaJpbl, KOTOPBIE COCTOAT W3
3arojJloBKa W JaHHBIX. JlaHHBIE Kajpa 3aloNHAIOTCA IMAKeTaMM, a 3aroJIoBKU (hOpMUPYIOTCS
KaHaJIbHBIM YPOBHEM CaMOCTOSITENbHO. KaHaIbHBIN ypOBEHb peajin3yeTcsl Kak Ha KOHEYHBIX,
TaK U Ha MPOMEXYTOYHBIX YCTpOIHCTBax ceTu. B HEKOTOpBIX ciydasx B JIOKQJIbHBIX CETAX
IOPOTOKOJI KaHAJIBHOTO YPOBHS MOTYT NPEIOCTAaBIATh JOCTaTOYHBIM HHTEpdenc s
OpraHu3alM NepeJauu JaHHbIX 0€3 UCII0JIb30BaHMsI IPOTOKOJIOB 00JIee BBICOKOTO YPOBHH.

CerteBoii ypoBenb Moaeau OSI

OH no3BoJiseT cO3JaTh €IUHYI TPAHCIIOPTHYIO CHUCTEMY, OOBEAMHSIOLIYI0 HECKOJIBbKO
ceteil. TexHosorus KoTopas o3BOJISIET COEAUHATh MHOKECTBO CETEH, IIOCTPOEHHBIX HA OCHOBE
pa3HbIX TEXHOJIOTUH, B €IMHYIO CETh HAa3bIBAETCS TEXHOJIOIMEH MEXCETEeBOI'O B3aMMOJEHCTBUS
(internetworking). He crout mytaTh TepMHHBI «MHTEpHET» U «MIHTEpHET», TOCKOIBKY MHTEpHET
- 9TO camasl M3BECTHAas pealu3alusi COCTAaBHOM CETH, IOCTPOCHHAs Ha OCHOBE TEXHOJIOIMU
TCP/IP. TepMuH «UHTEpPHET» HCHOJB3YETCS s OOO3HAUEHHUS JIOOOW COCTaBHOM CETH.
@DyHKIUM CETEeBOrO YpPOBHS PEANU3YIOTCA TIPYNIOW MHPOTOKOJOB M CHELUAIbHBIMU
YCTPOHCTBAMU - MapuipyTu3atopamu. J{ias BO3MOXHOCTH JIOCTAaBKM JAHHBIX JIOOOMY Y3y,
CEeTEeBOI YPOBEHb UCMOJb3YEeT TaK Ha3blBa€MbIE CETEBBIE a/ipeca. Y POBEHb (OPMHUPYET MAKETHI C
yKa3aHHEM CETEeBOTO ajJpeca Ha3HaueHus. Takxke, CETEBOM YypOBEHb pelIaeT mpodiIeMy
MapuIpyTU3alUK, ONPeAessisl M0CAeA0BaTeIbHOCTb Y3I0B-IIOCPEIHUKOB MIPU Nepeaaye JTaHHbIX.
[Tpu nepenaye naHHBIX HA OTPE3KaxX MEXKIY ABYMsS y3J1aMM MCIOJb3YETCSl KaHAJIbHBIM ypOBEHb.
[Tomumo mnepemaun HMHPOpPMALMM, CETEBOM YpPOBEHb TakXKe NPENATCTBYeT Iepenaye
HEXKeNaTeIbHOro Tpaduka MeXIy ceTsMH. B 3akiIroueHHe OTMETHUM, YTO Ha CETEBOM YPOBHE
peanu3yercss JABa BHMJA IPOTOKOJOB:  MApLIPYTHU3UPYEMbIE IMPOTOKOJBl  (peau3yroT
IPOJIBIKEHHUE TMAKETOB) M MPOTOKOJIBI MapHIpyTH3aluu (coOuparoT WHGOPMALKI0O Ha OCHOBE
KOTOPBIX CTPOSITCS MapIIPYThl).

TpancnoptHbiii ypoBenb mogean OSI

OHn obecrieunBaeT 0oJee BEPXHUM YPOBHSM WM MPUIOKEHUSIM TIepelady JTaHHBIX C TON
CTENEHBI0 HAZISKHOCTH, KoTopas uM Tpedyetcs. Moaens OSI peanusyeT msaTh KJIacCOB CepBHCa:
ot Husiero (0) mo Beicuiero (4). OTanyue 3aKI0YaeTCcsl B KaUeCTBE MPEI0CTaBIsIEMbIX YCIYT, a
TpeOyeMblil KJlacC cepBUCa OTpeAeNseTcs] MOTPEOHOCTSIMH MPHIOKEHUS U  HAaJIeKHOCTHIO
nepeavyn TaHHBIX Ha 0oJiee HU3KHUX YPOBHAX. [[pOTOKOIBI TPAHCTIOPTHOTO YPOBHS Pyaan3yeTcs
pOrpaMMHBIM 0Oecrie4eHreM KOHEUYHBIX Y3JI0B ceTH. [IpoTOKOoIbl HMKHUX YEeThIpeX YPOBHEM
Ha3bIBAIOT TPAHCHOPTHOM MOACUCTEMOW WM CETEeBBIM TpaHCHOpToM. (OcTaBiIMecs YpPOBHU
pelaroT 3a/1a4k NpeAoCTaBICHUs IPUKIIAJIHBIX CEPBUCOB.

CeancoBblii ypoBenb mojaeaun OSI

CeancoBblii ypoBeHb Moienu OSI ynpasiser B3aumMoaeiicTBUEM CTOpoH. OH 3alIOMUHAET
Kakasi M3 CTOPOH SBJISIETCS aKTUBHOM B OINpPEAEICHHBIH MOMEHT BPEMEHM W IIPENOCTABISET
CpelICTBa Jii CHUHXPOHM3AIMHM CeaHca. OJTH CpelCTBa IMO3BOJIAIOT BO30OHOBHUTH Iepenady
JAHHBIX C KaKOK-JIMOO OMpe/IeleHHOW KOHTPOJIIbHOW TOUYKH BMECTO TOJHOTO MOBTOpA MepeaayH.
Ha mpakTrke pelko BCTpeyaroTcs OTAENbHBIE pealn3aliid CeaHCOBOro ypoBHs. Kak-mpasuiio,
OH peaJIn3yeTcs IPOTOKOIAMHU IPUKIIAJHOTO YPOBHS.



YpoBenb npeacrapiaenus mogeaun OSI

VYposenp mnpenctasienus wmonenu OSI obecrieunBaeT MpaBWIIBHOE MPEACTaBICHHUE
UHPOPMALIMUM HAa pPAa3JIMYHbIX CHCTEMaxX HE M3MEHss CoJepXaHUsi camMod HH(OpMaIUH.
Hanpumep, mpoTOKOIBI 3TOrO YPOBHS MO3BOJISIIOT KOPPEKTHO OTOOpa)kaTh JaHHbIE B Pa3HBIX
tabnumax koaupoBoK. Eme omHoil w3 (QyHKUMH, peanusyemblX NPOTOKOJAMH YpPOBHS
NPEJCTaBICHUS MOXKHO CYMTAaTh HIM(QpOBaHUE [aHHBIX (Hampumep, mnporokon SSL creka
TCP/IP).

IIpuxknagnoi yposenb mogean OSI

[Tpuxnagnoii ypoBeHb Mojenu OSI, KOTOpbIil B 1€HCTBUTENBHOCTH MPEACTaBISAET cO00i
Ha0Op MPOTOKOJIOB, peau3yIOIUX pa3iMyHble CepBUCH! ((ailyIoBBIl cepBUC, CEpBHUC IEYaTH,
AIIEKTPOHHAs TOYTa, T'MIIEPTEKCTOBBIE JOKYMEHTHI M T.N.). EAMHMIA NaHHBIX NPUKIAIHOTO
YPOBHSI OOBIYHO HA3bIBAETCS] COOOIIEHUEM.

Mopnens OS] onuchIBaeT TOJBKO CHUCTEMHBIE CPEACTBA B3aMMOJCHCTBUS, pealn3yemble
OTEPALIMOHHOM CHCTEMOM, CUCTEMHBIMU YTUIMTAMHU U CUCTEMHBIM allapaTHBIM 00eCHeueHUEM.
Mogenp He BKIIOYAET CpPEACTBA B3aUMOJCUCTBUNM MNPHIOKEHHN KOHEUYHBIX ITOJIb30BaTENICH.
BaxxHo oTnnyarh NpUKIaAHON YPOBEHb U YPOBEHb B3aUMOACHCTBUSA NpUiloKeHui. IIpuknannon
ypoBeHb npenocrasisieT API 11 ucnonp30BaHus €ro MpUiIOKEHUSAMU MO0JIb30BaTens. B uneane
BCE IPWIOKEHUS JOJDKHBI B3aUMOACHCTBOBAaTH TOJIBKO C NPUKIAIHBIM YPOBHEM, HO Ha
IIPAKTUKE CTEKH MPOTOKOJIOB [TO3BOJISIIOT MPSIMbIE 00paIieHus K 00jiee HU3KUM YPOBHSIM.

B cranpaprax ISO umeercss yHuBepcanbHbIM TEPMUH JUIS €AMHUIBI OOMEHA JaHHBIMU C
KOTOPOM MMEIOT JIEJI0 MPOTOKOJIBI pa3HbIX ypoBHEW. I1oT TepmuH - PDU (Protocol Data Unit).
Jns obo3HaueHus enuHHULl oOMeHa HH(OpMaluel KOHKPETHBIX YPOBHEW HCIIOIB3YIOTCS
CHelHaTu3UpPOBaHHbIE TEPMUHBI, TAKHE KaK COOOLIEHHE, KaJlp, JeHTarpaMma, rakeT, CErMeHT.

Crangaprusanus cereit

BaxxnHyro poib npy COEMHEHUH Pa3HBIX KOMIIBIOTEPOB B CETh SIBIIACTCSA CTAHIAPTU3ALINS.
JIrobast HOBas TEXHOJIOTUSI HAXOJUT MAaCCOBOE MPUMEHEHHUE TOJIBKO IOCJIE TOrO0 Kak OHa Oyjaer
CTaHJapTU3UpOoBaHa. Ipeonornyeckoil OCHOBOM CTaHIAPTHU3AallMM B KOMIIBIOTEPHBIX CETSX
ABJISIETCS. MOJIEIIb B3aUMOJIECUCTBUS OTKPBITBIX CUCTEM.

[Tox oTKpBITOHM cHCTeMOM TOJpazymMeBaeTcs Jrodas cucrema (KOMIBIOTEp, YCTPOMCTRBO,
IporpaMMa, BBIYUCIUTENBHAS CETh), KOTOpask MOCTPOEHA Ha OCHOBE OTKPBITHIX CHelU(UKALUiL.
Crneundukanus gaer (opMaInM30BaHHOE OIMCAaHUE alllapaTHbIX MWIA HPOrPaMMHBIX
KOMITIOHEHTOB, CITI0COO0B MX (YHKIIMOHUPOBAHUS, B3aUMOACHCTBHS C APYTUMH KOMIIOHEHTaMU U
T.1. CTOUT OTMETHUTb, YTO HE BCAKasl crieluuKaiys sBisieTcs CTaHAapTOM.

[Tox OTKpBITEIMU cliEHU(PUKALKUAMEU TOJPA3yMEBAIOTCS OOLIENOCTYIHbIE CrielUpUKAIIHN,
COOTBETCTBYIOIIME CTAHJIAPTaM M IPUHATHIE B PE3yJbTaTe COMIAIICHHUS IIOCJIE BCECTOPOHHETO
00CYX/IeHUSI BCEMM 3aMHTEPECOBAHHBIMU CTOpoHamH. Bce Oosblie (GupM-npou3BoAUTENEH
IPUHUMAIOT y4acTHhe B MOAOOHBIX OOCYKIEHHSX, MOCKOJIbKY BO3MOXHOCTh B3aMMOJECHCTBUS C
IIPOJYKTaMH KOHKYPEHTOB SIBJISICTCS B Hallle BPEMS BBITOJIHBIM JOCTOMHCTBOM.

Mopnens OSI kacaercssi TOJBKO OJHOIO acleKTa OTKPBITOCTU - OTKPBITOCTU CPEACTB
B3aUMOJICUCTBUSA YCTPOMCTB, CBA3aHHBIX B KOMIIBIOTEPHYIO CEThb. [I0J1 OTKPBITON CUCTEMOU TYT
IIOHUMAETC TOTOBHOCTh OJHOTO CETEBOTO YCTPOMCTBA B3aWMOJECHCTBOBATH C OCTaJbHBIMHU
HOCPEJICTBOM CTAaHIAPTHBIX MpPaBUJ, ONpeAessomux (opMar, colaepkaHHe U 3HAUCHHE
IMPUHUMAEMBIX U OTIIPABIISIEMBIX COOOIICHUM.

[Toctpoenne AByxX cerell ¢ COONIOJIEHHMEM NPUHIMIIOB OTKPHITOCTH JAET CJEIYyIOIIUe
IIPEUMYILIECTBA:

- BO3MOYKHOCTb HCIIOJIb30BAHMsl aNlapaTHBIX W MPOTPaMMHBIX CPEACTB Pa3INYHbIX
IIPOU3BOAUTEIICH, TPUACPKUBAKOIIUXCSI OJJHOTO CTaHJAPTA;

- JIerKas 3aMEeHa OT/IEJIbHBIX KOMIIOHEHTOB CE€TH 00jiee COBPEMEHHBIMH, MO3BOISIIOIIUMU
CETH Pa3BUBATBHCS ¢ MUHUMAJIBHBIMU 3aTpaTaMU;

- JIETKOCTb COIIPSIKCHUS CETEH.



CrannapTu3anus BBIYUCIUTEIBHBIX CETeH BeAeTCsl OOJBIINM KOJIMYECTBOM KOMIAHUNA H
B 3aBHCHUMOCTH OT CTaTyca OpraHu3alui pa3InyaroT HECKOJIbKO BUJOB CTaHAAPTOB:

- CTaHJAPThI OTAENbHBIX (HUPM;

- CTaHJAPThI CIIELHUATbHBIX KOMUTETOB U 00bEUHEHHIA;

- HallUOHAJIbHBIE CTaHJAPTHI;

- MEKyHAapOJIHbIE CTaHAAPTHI.

bonee Toro, HEKOTOpBIE CTAaHAAPTHI U3-3a MOIYJISAPHOCTH CTAHJAPTHBIX M3AEIUN MOTYT
NEPEXOJIUTh U3 OJTHOM KaTErOpuu B JPYIyIO.

SpKuUM IpUMEpPOM OTKPBITOM CHCTEMBI MOXKHO CUMTaTh MIHTEepHET. [JOKyMEHTBI, KOTOpBIE
pernameHTHpytoT paboty HMurepHera HaswpiBatoTcsi RFC(Request For Comments - 3ampoc
oOcyxnaeHus1). MHorue u3 3THX JTOKYMEHTOB B TOCJEJCTBUM CTAHOBSITCS CTaHIapTaMHu [e-
¢dakro. B coorBercTBHM ¢ TPHHIUIIOM OTKpPBITOCTH, Bce RFC MOXHO HaliTH B CBOOOJHOM
JOCTyTIE.

BaxneiimuM  HampaBieHueM B o0JacTH  CTaHAApPTH3alUU  CETed  SIBJSETCS
CTaHJApTH3alMs MPOTOKOJIOB CBs3U. Hambosiee M3BECTHBIMU CTEKaMU HMPOTOKOJIOB SIBJISIOTCS:
OSI, TCP/P, IPX/SPX, NetBIOS/SMB, DECNet, SMA, HO He BCe U3 HHUX CErOIHSI
IIPUMEHSIOTCS Ha IPAKTHKE.

Pa3pa0orka npoekTa HHPOKOMMYHHKAIIMOHHOH CeTH

Jns pa3paOoTKu MpoeKTa ceTh He0OXOUMO BBITIOHUTH CIIEAYIOIINE ACHCTBUS:

- co3aath NetCracker mpoekr,

- 3an0JIHUTH €ro YCTPOHUCTBaMHU,

- BBITIOJIHATh YCTAHOBKY CBSI3M TIOCJI€ YCTAHOBKH BBIKJIIOYATENICH, M YCTaHOBKY
WH/IMKAIINH B TIPOCKTE.

UYro6sr 3amyctuth npuinokeHne Net Cracker Professional, Beibepute Programs == > Net
Cracker Professional 3.1 ==> Net Cracker u3 Mento Ilyck.

U3 menro File, BeiOepuTe komanmy New.

Ecnu xakoii-mu6o *.NET ¢aitn yxe oTKphIT U 0TOOpakeH B pabodeM MpoCcTpaHcTBe, Bam
Oyzere BBIJAH 3alpoC Ha COXPAaHEHHE STOr0 MPOEKTa Mepei] OTKPHITHEM Apyrod mpoekT. He
coxpaHsite HM Kakod u3 ¢aitnoB Net Cracker. Ilycroe okHO OyaeT oToOpakeHO B pabouem
npocTpaHcTBe. Pa3BepHUTE OKHO, HAKMMAsi KHOMIKA Z0oom, YTOOBI MPUAATh OKHY HEOOXOTUMBIi
Macrab.

B 6poy3zepe YcrpoiictBa, BeIOepuTe Switches (komMmmyTaTopsl).

B Opoysepe YcrpoiicTBa, pa3BepHHTE NpHU MOMOIIM CHMBOJIA pacimupenus Switches,
pa3sepautre Workgroup, passepuute Ethernet, u Haxxmute Ha Bay Networks, uTo0s1 0TOOpa3uTh
yctporictBa Bay Networks B o6actu okHa M300pakeHus.

YroObl MOMECTUTH, KOMMYTAaTOp B paboyeM MPOCTPAHCTBE, BHINOJHUTE CJEAYIOLIHIe
nIaru:

1. Beibepute Lattice Switch model number 28104 kommyTtatop B 007acTH OKHA
N300paxeHusi, HAKMUTE Ha HErO U MepeMelIaiTe KOMMYyTaTop B pabouee IpOCTPaHCTBO.

2. YBenuubTe H300paK€HWE KOMMYTaTopa B pabdoyeM MPOCTPAHCTBE ISl JIydIIeH
BUJUMOCTH, HCTOJB3ys MapKepbl YCTAaHOBKU pa3MepoB. CHUMHUTE BBIIEICHHE H300paKEHUS
YCTPOWCTBA, HAXKAB B JIIOOOM MecTe paboyero mpoCcTpaHCTBa.

3. YBenuubTe Ha3BaHUS KOMMYTAaTopa, HA)KMMasi HA UMl KOMMYyTaTopa IpaBoi KHOIIKOW
MBIIIIH, 4TOOBI OOPaTUTHCS K JIOKAJILHOMY MEHIO U BbhIOepuTe Properties.

OxknHo CBOMCTB 3aro0BKa MOSBUTCA.

B mone co cnimckom Size (Pa3zmep) uamensroT 16 Ha 36, n HaxkumaroT KHONKY OK wim
KnaBunry ENTER, uroObl mpuMeHHMTH BallM HNapaMmeTpbl HACTPOMKM U 3aKpBITh JAMAJIOT.
YBenuuuTe OKHO HAAMKUCH, IepeMenias MapKepbl YCTAHOBKH pPa3MepOB.

Pa3mectute ABe pabouymnx CTaHIMK B pabodee MPOCTPAHCTBO.

Hcnonp3yiiTe OI0CY MPOKPYTKH B Opoy3epe YcrTpoiicTBa U 3HaK "MUHYC" (-) cieBa OT
Switches, uToOBI CBEpHYTH cICOK Switches.



[Ipu momomm moJOCH TPOKPYTKH B Opoysepe YcTpoiicTBa, Haiinute cnucok LAN
workstations, pazBepHuTe ero, Takxke otkpoiire Workstations u manee nmanky Digital Equipment.

ObGnacte oxHa WM300pakeHuss oToOpaxkaeT paboume crannuu LAN  workstations,
usrotosyieHHbie Digital Equipment Corporation.

Breibuparor Alpha Station 200 4/166, naxumass Ha Hee INepeMenialoT B pabouee
OPOCTPaHCTBO. TakXke MCIOIb3yHTe MapKepsl, 4TOObl YBEJIWYUTh H300paskeHHe padoueit
CTaHIUH.

PazpopaunBarot PCs B paznene Workstations u Beiouparot nanky IBM.

[lepconanbHble KOMIBIOTEpPHI, H3roTOBIeHHBIE IBM o0TOOpakeHbl B 0OJACTH OKHA
N3o6pakenus.

Bribepure Aptiva C Series B obnactu okHa M300paxenus. Haxxmute Ha nzoOpakeHue
YcrpolicTBa, meperamure e€ro B pabodee NPOCTPAHCTBO, M3MEHHUTE pa3Mepbl H300paKeHUs
VYcrpolictBa. Bain ceTeBoM MPOEKT TOKEH CMOTPETh KaK HAa IPUBEICHHOM PUCYHKE:

"~ Model 28104

LattisSwitch Fast

Ethermet Switch :’

Iphtatiuﬂ :
200 47166 Aptiva C
Series

Pucynok 5.1 - Co3naHHblid CETEBOM MPOEKT

[Tomectute utatel LAN adapter B KaIyro U3 3TUX pabOYMX CTAHIIUM.

Chauana cBepaute LAN workstation B 6poy3sepe YcTpoiicTBa, Hakumasi Ha CUMBOI (-).

Pazsepuute LAN adapters, 3atem Ethernet, 3arem manxky 3COM Corp.

Ananrepsl nokansHoOi cetu 3COM Corp oToOpaskeHsl B 001acTH 0KHa M300paxeHusl.

Hcnonp3ys mosocy NpoKpyTKU B 06acTH okHa M3o0pakenus, Hailnute riaty Fast
EtherLink 10/100 PCI, naxxmure Ha nzoOpakeHue Y CTpoiicTBa, NepeTaluTe miaTy Ha CTaHIUIO
Alpha Station 200 4/166, 3aTeM OTIyCTHTE KHOIKY MBILIM, KOTJa Kypcop U3MEHUTCS Ha 3HAK
"mmroc” (+).

Kypcop JOJKeH M3MEHUThCA Ha 3Hak "Mumoc" (+), Korja mjiaTa HaxoQuTcsl HaJ paboueit
ctanuueil. Ecnu Kypcop He U3MeHseTCs, 3TO MOKa3bIBaeT, YTO 3Ta paboyas CTAHLUS HE MOXKET
UCTIONIB30BaTh 3Ty IUIaTy. BeiOepure Apyryro miaty, KOTopas sSBISETCS COBMECTHMO.

Breibepute mnaty Fast EtherLink 10/100 PCI choBa, meperamuTe ee Ha pabouyro
cranmuio Aptiva C Series.

UroObl oOmpenenuTh YCTPOUCTBA, KOTOPbIE SBISAIOTCS COBMECTHUMBIMU C BBIOPAaHHBIM
YCTPOMCTBOM, IPOU3BOAST CIEAYIOLIUE [IATrH:

1. Boibepute ycTpoicTBO.

2. Beibepure komanny Find Compatible u3 mento Object, uin Ha)XMUTE KHOIKY
Compatibles naCTpyMeHTaNbHAs TaHeNb Database.

3. PazBepaure LAN adapters B Heil pazBepHure pacneuarky Ethernet, u Haxmure Ha
TO0YIO TMarKy.

4. 3aTtemM BBIOEpPHTE COBMECTHMOE YCTPOWCTBO M3 00NacTH okHa M300paxkeHwus, u
BCTaBbTE €T0 B Ballle YCTPOMCTBO.

Csixute pabovre CTAHIINN C KOMMYTAaTOPOM.

Ha uncTpymeHTanbHOM manenun Modes, MIEIKHUTE J€BOH KHOMKE MBIIK I10 KHOIKE

Link Iﬁl



[lenkHuTe NEBOM KHOMKOM MBIMHK N0 n300pakeHuio Alpha Station 200 4/166, a 3atem
10 M300paKEHUI0 KOMMYTAaTOPA.
IMosBasercst quaior Ilomomauka CBs3H.

Algratalion 200 4766

D Procetia: Dol Priopestied
008 aaeFi
Lirk sefangs
Proineal Lrk
I i | Lirked
Meds Banduadh
| =il =

Pucynox 5.2 -/Iuanor IHomoninuka CBsizu

[lenxkaute mo kHomke Link, 3arem HaxkmmaeT kHomKy Close, 4TOOBI CO3/1aTh CBSI3b U
3aKpPBITh TUAJIOT.

3atem, ucnoib3yidTe beicTpeiii Metom CBsizwm, sl cBsizu paboueit cranmuu IBM c
KOMMYTaTOpOM, yJIepkuBas kiaBuinry Shift, HaKMUTE Ha KOMMYTaTOp, 3aTeéM HAXKMUTE Ha
pabouyto crannuo [BM.

[Ipu 3tom nuanor Ilomomuuka CBsizu HE 0TOOpaKkaeTcs.

[TpoBeprTe TUIBI HOCUTENEH. Bbl, HaBepHOE, 3aMETHIIN, YTO IBET CBSI3U KEINTHIM.

UroObl TpOBEpUTHh THIBI HOCUTENeH, Bl M0MKHBI 00paTUThCS K IUANOTy Y CIOBHBIX
o00o3HaueHuit u3 MeHIo0 View, BeiOepuTe koMaHay Legends.

JKenTerit IBET yKa3bIBAET, YTO ATO — ONTO-BOJIOKOHHAS CBSI3b.

3akpoiite 1uanor Y cIoBHBIX 0003HAUYCHUM, HAKUMast Ha KHOTIKY

Close. HaznaunTe koH(purypamuio tpadrka Ha pabodyro CTaHIHUIO.

1. lenkaute Ha kHONKe Set Traffics a0 .

2. Jleoit xkHOmKO# menkuute nmo Alpha Station 200 4/166, 3atem no paboueil cTaHIH
IBM. TMosBnsiercst Jnanor Konduryparuii.

Profiles E
r— Profiles list
Mame | Colar | - Add..
" CAD/CAM ——
" Database ——
" Database server | Edit |
hl . boconas —
E-rnail |
~ E-mail server — Bename_|
YFTP client |
TFTP server e
Small office server | ;I _|v
Agzign I Advanced | Cancel | Help |

Pucynoxk 5.3 - /lnanor koHpurypauuu



Urobsr onpenenuts Small Office (Manbiii OducHslit) Tpaduk MexIy STUMH ABYMS
pabounmu craHuusamu, HaxMuTe Ha Small Office Ha manenu or6opa criricka Profiles.

HaxumaroT kHOTIKY Assign, 4ToObl Ha3HAYUTH TpadUK U 3aKpbIBATh AUAJIOT.

[Ilarm moBTOpPUTE, HO Ha CEH pa3 CHadajga BRIOpaB pabouyro craniuio IBM, a 3arem
Alpha workstation.

YroObl mpoBepUTh, YTO Tpauk ObUI YCTAHOBJIEH MEXIY OSTUMH JByMs pabouuMu
CTaHLUAMH, 3armycTuTe anuMmanuio. Haxwmwure kHomky Ilyck Ha MHCTpyMEHTalIbHOHM MaHenu
Control. Tpaduk oT paboynx cTaHIMI MOSBUTCS U MOTEYET CKBO3b KOMMYTATOP.

W3MeHuTe HHTEHCUBHOCTD TaKeTa.

1. HlenkauTe o KHONKE Animation Setup%l, 4T00BI 0OPATUTHCS K AUATOTY Y CTAHOBKH
AHUMaNWyU, MEepPeMecTHTe yKa3aTelb WHTEHCHUBHOCTH IMAKETOB CHAayalia TOJHOCTHIO B JIEBYIO
CTOPOHY, 3aTeM IEPEMECTHTE B TIPaBO Ha 4 OOPO3AKH.

2. Haxumarot kHonky OK, 9TOOBI MPUMEHUTH BaIllM M3MEHEHHUS U 3aKpbIBATh JIHAJIOT.
[Toce HECKOMBKUX CEKYH]l, HHTEHCHBHOCTH MAKETOB N3MEHHTCHI.

YBenu4bTe OBICTPOJICHCTBHE TIAKETA.

1. [llenuok Ha kHOMKE Animation Setup, 4TOOBI OOPATUTHCS K JUAIOTY Y CTAHOBKH
AHUManum, NepeMecTiTe yKa3aTeib ObICTPOACHCTBHS MAKETOB B CAMOE IPABOE MOJIOKEHHE.

2. Haxxumarot kHonky OK, 4TOOBI MPUMEHHWTH Ballld WU3MEHEHHS M 3aKPHIBATh JIHAJIOT.
[Toce HECKOTMBKUX CEKYHI, OBICTPOACHCTBUE MTAKETOB M3MEHUTCS.

YBenuubTe pazMep U300pakeHus Makera.

1. Haxxmute Ha KHOTMIKY Animation Setup, 9To0bI 00paTUTHCS K AUAIOTY Y CTAaHOBKH
AHUMaNum, MepeMecTiTe yKa3aTeb pa3Mepa MaKeToB B CaMO€e MPaBoOe TOJI0KEHHUE.

2. Haxxmute kHOnKy OK, 4TOOBI IPUMEHNUTH Ballld U3MEHEHUS M 3aKphIBATh AUAJIOT.

YroObl paccMOTpPETh BCE YCTPOMCTBA, MCIIOJIB30BAaHHBIC B CETH, HA)KMUTE HA BKJIAJKY
Recently, pacionoxxennyto Huxe obnacti okHa M300paxeHust.

PasmecTuTe KapTy Ha 3aJHEM IUIaHE.

1. [IpaBoii KHOMKOW MBI HAKMUTE TIS-HUOYAb Ha 3agHEM IulaHe pabouero
IIPOCTPAHCTBA, YTOOBI 0TOOPA3UTh JOKAJILHOE MEHIO U BbIOEpUTE KOMaHy Site Setup.

2. lllenuok Ha BkIanke Background, 3aTem menkuute Ha nosie Map, uToObl BBIOPATh €ro.

3. Ucnonb3yiite Browse, uro0sl oOpatuthes K nuanory O030pa KapT, 3aTeM BblOepuTe
Tr00YI0 KapTy U Haxkmute KHOTKY Open. Wms (aiina mosiBuTcs B mojie ¢aiina kaptel. Haxmure
kHonKy OK, 4TOOBI MPUMEHNUTH U3MEHEHUE U 3aKPhIBAThH JIHAJIOT.

JlnanoroBoe OKHO JOJKHO HATIOMUHATH 3TO:



Site Setup

Mames Background |La_l,l0ut| Marginsl Grid I Multipagel

— Colors

FPage Mon-printing area

— I

Selected map file

ﬂ Browse... |

W Size to Site [V Keep ratio

(] 4 I Cancel | gl | Help

Pucynok 5.4- Jluanor YcraHOBKH

IToMuMO KapT, KOTOpBIE IPUBOAATCS C IIPOrpamMmol, Bel MokeTe UCIOJIB30BaTh BallU
COOCTBEHHBIC KapTHI.

[Menuok Ha kHOMKe OK, 4TOOBI MPUMEHUTH BAallld U3MEHEHUS M 3aKPBITh TUAIOTOBOE
okHO. MI3MeHuTe 1BET Ha 3a/IHEM IUIaHE.

N3 menro Sites, BeIOepuTe KoMaHIy Site Setup.

HlenkauTte Ha BKIanke Background, 3aTrem Haxumaer Ha moje Map, 4TOOBI CHSTH €ro
BoiienieHue. [lone co crckoM (haiina KapThl CTaHET HEAOCTYITHBIM.

[[enkuute Ha noyie Page, BEICBETUTCS OKHO € 00pa3liaMu I[BETa JAUCILIEs], BHIOEPUTE IIBET
¥ HA)KMHTE Ha HETO KHOITKOW MBIIIIH.

[[lenkaute Ha moye ¢ u3zoOpaxkenuem [Ipobena, 3to mepeBeaer Bac B okHO BbIOOpa
ar060ro obpasia 1BeTa IUCIUIes], BBIOepHUTe 1000 BET IOMECTUB Ha HEr0 KHOIIKY MBIIIIH.

Haxxmute kHOnKy OK, 4TOOBI MPUMEHHUTH BaIlld U3MEHEHUS U 3aKPBIBATH JTUAJIOT.

Bb1 MOkeTe Takke U3MEHUTH 1BET (JOHA, COAEPIKALIETO KapTy.

N3menute koHpuUrypanuro Tpaduka.

N3 menro Global, BeiOepute komanay data flow.

Data Flow M=

i~ Flows in the model

| Mame | Type | Frofile | Soul Edit
EBAlphaS tation 200 44166 =3 |... Traffic Small affice Alph

EBIBM PC 700 Series =» Alpha... Traffic Small affice [153] [elete |
Set Brafile |
Statistics,.. |

Help




Pucynoxk 5.5 - lnanor konpurypauuu rpaduxa

OO0paruTe BHIMaHUE, YTO BHIHBI JBa Tpaduka, KoTopbie Bbl co3mamnm.

Haxxmute xkHOnKy Close, 4ToObl 3aKpbITh JUAJIOT.

JloGaBbTe, 1 COTpUTE HapallBaeMble yCTPOUCTBA.

1. Boibepute CtanaapTHBIN Kypcop B MHCTpyMeHTalIbHOM nanenu standard mode.

2. Ucnonp3ys moJoCy NPOKPYTKH B Opoysepe VYcrpoiicTBa, pas3BepHutre Hubs
(xoH1eHTpaTOphl), 3aTeM Shared media, 3atem Ethernet, 3atem nanky Bay Networks.

3. B ob6mactu oxHa W3o0pakenus, BbiOepute BayStack Model 250 Stackable Hub
(HapalyBaeMblil KOHIIEHTpAaTOp), IepeTaliuTe HapalluBaeMblii KOHIEHTpaTop B pabouee
IPOCTPAHCTBO, 3aT€M pa3beIUHHUTE KHOMKY MbIMU. Mcrnonb3yiiTe Mapkepbl, 4TOOBl YBEINYUTH
n300pakeHne Y CTpONCTBa IS JIy4llle €r0 PACCMOTPEHUSI.

4. B obnactu okHa M306paxenusi, cHoBa BeiOepuTe BayStack Model 250 Stackable Hub,
nepeTanuTe ero B paboyee MPOCTPAHCTBO M MOMECTUTE €ro MOBEpX MEPBOro, U Korja Kypcop
W3MEHUTCS K 3HaKy "mumoc" (+), OTIYCTUTE KHOMKY MBIIIIH.

OTu 7ABa yCTpoMcTBa Tenepb (QYHKIMOHUPYIOT KaK OJMH MOAYJdb. Bbl Moxere
yBEJIMYMBATh MM TepeMeliaTh HapalluBaeMble KOHIIEHTPATOphl, Kak OyATO OHH OJIHO
YCTPOMCTBO.

5.YTt00bl yoanuTh HapallMBaeMblil  KOHILEHTpPATOp, BbIOEpUTE HapalluBacMbIi
KOHIICHTPATOp, IIEJKHUTE MPaBOH KHOMKON MBIIMIA KHONKY MBIIIH, YTOOBI OOpaTHTHCS K
JIOKaJbHOMY MEHI0, BbIOMpaTh koManay Delete, u ormycture KHOmKy Mblmu. [loxrBepaute
yaajneHue, Haxkumas KHONKy Yes. [loBropure 53TOT mar s JOpyroro HapaiiuBaeMoro
KOHIIEHTpaTOopa.

U3 mento File, BoiOepute xomanay Save. Tak kak Bbl eme He coxpaHsiau 3TOT (aid,
HOSIBJISIETCS. JUAJIOT COXPAHEHUS.

3amanHoe mo yMmomuaHuro ums ¢aiina Netl.net oto6pakeno B Ilone nmenn. Breaute
cBOe MMs compoBoxkaaemoe “1” (Hampumep, Johnl) m Haxmure kHOmKy Save. Pacmmpenue
* NET Oyner no6aBieHo aBTOMaTH4E€CKH K UMEHH (paiina.

3akpoiiTe STOT MPOEKT, CHaJalla OCTAaHABIMBAIOT aHWMAIlMIO, 3areM u3 MeHio File,
BbIOepuTe komanay Close.

BapuaHTsl HHIMBUAYAJIbHBIX 3aJaHUM

B coorBercTBMM ¢ yKa3aHHOW TNpeAMETHOM 00JacThiOo, Ha3HAYEHUEM OTJerna
NPEANPUATHS, HAYaJbHBIM KOJIMYECTBOM COTPYJHHMKOB M KJIAaCCOM MCIOJIb3YyeMOH Ha
MPEANPUATHHA UH(POPMALMOHHON CUCTEMBI BBIIIOJIHUTD IIPOEKTUPOBAHUE
MHPOKOMMYHUKAIIMOHHONH CETH OTHeNa NPEANPHITHS M PACCUUTaTh CTOUMOCTH BHEIPEHUS
TaKor'o MPOEKTA.

Tabmuua 5.1 — UnauBuayanbpHble 3a1aHHS

Ne| TIpenmertnast 001acTh Kinacec UC Otnen Irar,
YeJI0BEeK

1 Cknan MRP Otnen 25
yIpaBJICH
ust
OCTaBKAMH

2 [IpousBoacTBEHHOE ERP Otnen kaapoB 20

MIpEPUITHE

3 | ToproBoe npennpusitue CRM Otnen npoaax 32

4 | ToproBoe npeanpusTre SCM Otnen 3aKyIok 42

5 | Toprosoe npeanpuarue B2C UT-otnen 15

6 | ToproBoe npennpusitue B2B HUT-otnen 16

7 | CrpoutenbHOE NpeanpHUsITHE NC ynpaBnenus | Otnen 24
yrpaBIeHUS




IIoCTaBKaMH

8 | Bricmee yueOHOE 3aBeIeHNE NC yyera Jlekanar 10

9 | CanaTOpHO-KYpPOPTHBII CRM Otnen 18
KOMILIEKC MapKeTHHTa

1 Bbyxranrepckoe npeanpusitue | CRM Otnen npoaax 22

0

5.6. DYHKIIMUOHAJIBHBIE POJIU KOMIIBIOTEPOB B CETH

Pa3paboTka MHOTOypOBHEBOI0 CeTEeBOI0 MPOEKTA
1. Int  pa3paboOTKu  JaHHOTO  IPOEKTa

UHPPACTPYKTYpbl HE0OX0AMMO 3amycTuTh npuioxennue NetCracker Professional.
2. Otkpoiite NetCracker Professional (.NET) caiin.

a. UtoOb1 0TOOpa3uTh Tuanor oTKpsITHs, n3 MeHio File, BeiOupator Open.

MH(OKOMMYHHUKAIIMOHHOU

ceTeBOu

b. B manke Samples Boi6epute daitn Tutor.net, u Hasxkmute kHONKY Open, WiId ABOWHON

meirdok Ha Tutor.net.

OxkHoO nosBIseTCS B 001aCTH OKHA pabOYero MpoCTpaHCTBA.

3. Pacnonoxxute OKHO B pabo4eM MPOCTPAHCTBE VISl pa3BEPHYTOIO POCMOTPA.

4. O6parureck B Opoysep Project.

UroOsl momacts B Opoy3ep Project, nCronp3ylTe OAHA U3 ITUX METOJIOB:

- 13 mento View, Beioepute Project Hierarchy

- Haxxmure Bkiaaky Project BHU3Y

opoysepa bpoyzep Project oroOpaxeH.

Bpoysep Project mokaspiBaeT, HMepapXHUEeCKyl CTPYKTYypy MakKeTa, HauWHas C CaMoro
BEPXHEI0 YpPOBHSI CTPYKTYpbl 3aKaHUMBas 3aBHUCHUMBIMU YPOBHSIMM, BJIOXK€HHbIe B HHUX. s
MPOEKTOB TOJIBKO C OJJHUM YPOBHEM, OyJIeT MOKa3bIBaThCsS TOJNBKO BEPXHHUM ypoBeHb. Kaxkmbiit
YpOBEHb UMEET CUMBOJ pacuiupeHus. CUMBOJIBI PacIIMPEHUs UCIIONIb3YIOTCS JUIsl PaCIIMpPEHUs
WM CBEPThIBAaHUE HMepapxuueckas cTpykTypa. Kaxsiii Bxon B Opoysepe Project cooTBeTcTBYET
OKHY. BBl Moxere aBaKApl IIENKHYTh Ha BXonxe B Opoysepe Project, uroObl 0TOOpasuThH

COOTBETCTBYIOIIIEC OKHO.

5. IMocMoTpuTe Ha OOBEKT 37aHKUE PACIIONIOKCHHBIN C JICBOW CTOPOHBI OKHA, U CHIEJIaiTe

JIBOMHOTO II[€JTYKA HA HEM.

Building

Pucynok 6.1 - KonTeiiHepHbIif 00beKT

Oxno building mosiBuTCS Ha SKpaHe.
6. Tenepb, 4TOOBI BEpHYThCS OOpAaTHO K IIaBHOMY OKHY, W3 MeHI0 Window, BeiOepuTe

komanzay Top.

7. Utob6bl 0TOOpa3uTh 006a OKHA B pabodyeM mpocTpaHCTBe, U3 MeHlo Window, BeIOMpatoT

komany Cascade.

8. BrumunTe paboudyro 0651acTh KaXKA0r0 U3 B OKHO, UCTOJIb3Ysl KHONKK Zoom. Barre
pabouee MPOCTPaHCTBO MOKET BBITIISICTH CIEAYIONIMM 00pa3oM:
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Pucynok 6.2 - MHOroypoBHEBBII IPOEKT

Teneps, 3akpoiite Top, Haxkumas kHonky Close.

9. IloBTOpHO OTKpO¥iTE TOp, B OKHE building site, ABaXIbI IIIEIKHYB Ha 3HAYKE pazbeMa.

Oxno Top oroOpaxeno. Mcrnonp3yiiTe NOA0CH MPOKPYTKH, YTOOBI YCTAHOBUTH OKHO, U
UCIIOJIb3yiTe Z0Om, pacloOkKUTh OKHO, Kak Bel 310 caenanu B myHkTe 8.

10. Ilepeumenyiite OKHO.

a. Cnauana, cienaiite okHO Top aKTUBHBIM, Ha)KMMasi Ha HETO.

b. 3arem, obpaTtutech k nuanory Site Setup, Aenas cieayrolee:

- 13 menro Sites, BeiOepute komany Site Setup.

- Ha 3agnem mnane okHa Top, LIeNKHHUTE NMpaBOil KHOMKON MBI, YTOOBI OTOOpPa3UTh
JIOKAJILHOE MEHIO M BBIOCpUTE KoMaH Ty Site Setup.

Huanor Site Setup oToOpakeH.

c. Bwibepure Brianky Names. [loacseture HasBanue (Top) B mojie UMEHU OKHA, €CIH
OHO YK€ He MOJCBeUeHO, 3aTeM Harevaraiite “ MacNally Corporation ™.

d. Haxwmure kHonky OK, 4TOOBI NPUMEHNTH Ballld U3MEHEHUS U 3aKPbIBaTh JUAJIOTOBOE
OKHO.

e. Ilepeumenyiite okno Building B “ MacNally Building ”, mpousBenute neicTBus
yka3aHHble Ha marax 10 b-d

Hogeie Ha3zBanus MacNally Corporation m MacNally Building mosiBsiTcst B 3aroyioBkax, u
KoMaHaax MeHro Window.

11. Hcnonb3oBaHUE MHCTPYMEHTAJIbHBIE CPEACTBA PUCOBAHUS Ul aHHOTHPOBAHUS
HPOEKTA.

a. Cnemnaiite MacNally Building Tekymum okHOM.

b. Ha unctpymenTansHoOi nanenn Modes, HaxxmMuTe Ha KHONIKY pexkxuma Draw.

c. Ha Ilanenu pucoBanus, HaxxmMuTe Ha KHONKY Line. Mcnone3yiite nuacTpymeHT Line,
YTOOBI HAPUCOBATH CTPEIIKY, KOTOpas yKa3bIBAaCT HA BEPXHUI MpaBblil yron okHa. [lepeliaute k
CrannapTHOMY peXHMY, HOKHMasl Ha KHOIIKY CTpEJIKa.

d. M3meHuTe IBET CTPENIKH, KOTOPYIO BBl HauepTuiu:

Bri6epute Line

N3 menro Object Berdoepure noamento Styles, Beiouparot Draw color,

Bribepure 11Bet, u Haxmurte kHonky OK,

[ToBTOpHTE 3TO [UIA KAXKIOTO CErMEHTA CTPEIIKH.

e. UtoOsI caienaTh MOANUCH, JeNaiiTe cieayromiee:



Ha uncrpymenranbnoii manenu Modes, BpiOepute KHOIKY Draw,
Ha [Tanenu pucoBaHus, BBIOEPUTE HHCTPYMEHT TEeKCT,
Briienure npsMOyroyibHUK, B KOTOPOM OYIeT HaXOIUThCS
TEKCT.

&N glolojo| m|e|e|e| T|a|

Pucynok 6.3 - Ilanens pucoBanust

f. Hamewaraiite “ CBs3b ¢ MacNally Corporation ” u HasxmuTte kinaBuiry ENTER.

g. BepHurech kK cTaHAZapTHOMY PEXHUMY, HA MAHEIU WHCTPYMEHTOB Modes HaxxmuTe
KHOIIKY CTpeJiKa.

12. Bezenure TpakT Tpaduka, OT OJHOTO YCTPOMCTBA K JIPYroMy B Ipejenax OKHa,
UCTIONB3Ys pexuM Trace.

a. 3amycTuTe aHMMAIHMIO, Ha)kKUMasi KHOTIKY Ilyck.

B nByx BUAMMBIX OKHaMH, Bel MOkeTe BHIETh TpaduK, TEKyIIUH OT WHIWBUAYAITBHBIX
pabouux cranimuit B MacNally Building, ckBo3p Cisco wmapupytuzatop, u3 MacNally
Corporation. Tpaduk B MacNally Corporation Teuer u3 MacNally Building Taxxe.

b. Ha unctpymenTanpHOW mnaHenu Modes, HaXMHUTE KHOIIKY peXuUMa Traceﬁl,
Ha)XMHTe Ha pabouyto cranuuio (P5-166 XL (3)) B kpaiinem npaBoM okHe MacNally building,
3aTeM Ha)XMUTE Ha pabouyro CTaHIMIO Ha KpaiiHe# neBoit ctopone (P5-133 XL (3)).

TpakTt Mexay 3TUMU pabO4YMMU CTAHIMSIMU [IOJICBEYNBACTCSI KPACHBIM LIBETOM.

13. Beigenute TpakT Tpaduka, TEKYLIEro OT YCTpOICTBa B OJHOM OKHE K OOBEKTY B
JIPYrOM OKHE.

a. Haxwmure kHonky pexuma Trace, HOKMHUTE Ha JAJIBHIOIO JIEBYIO pabOdyl0 CTAHLUIO
(P5-133 XL (3)) B okae MacNally building.

b. Teneps Haxmute Ha Building (2) B okue MacNally Corporation.

TpakT Mexay AByMsl 00bEKTaMH I10/ICBEYMBAETCS KPACHBIM 1IBETOM.

c. Ilepeitnure kK cTaHAAPTHOMY PEKUMY, HAKMMas Ha KHONKY standard mode.

14. OcTaHOBUTHh aHUMAILIMIO, IIEIKHYB KHOIKY Stop.

15. U3 menro File, 3akpoiite Tekymuii MpoekT 06e3 ero coxpanenus, Bpioupas Close.

16. Co3paiite HOBBIN poeKTHBIN U3 MeHIo File, BeIOupas

New. OKHO NOSABUTCS B pab0oueM MPOCTPAHCTBE.

17. B Opoysepe YcTpoiicTBa, HOKMHUTE MeUaTHbIN KOHTaKkT Devices. Beibepute Ha
Buildings, campuses and LAN workgroups B 6poy3epe YcrpoiicTsa.

N300paxenust 31aHnil, YHUBEPCUTETCKUX TOPOJIKOB U padounx rpynn LAN nosBsTcs B
oOnact okHa M300paxeHus.

17. BriGepurte oaHo u3 n3o0paxenuit oovekra Building u3 obnactu okHa M3o00paxkenus,
Y TIEPETAIINTD 3TO B OKHO Top.

18. Beinenure o0wvekT Building. Pa3sepuute 06bexT Building B okHe, BbINONIHUB
ClIelyIolIee:

* Illenkaute mpaBoi KHOMKON MBILIN, YTOOBI OTKPBHITH JIOKAJbHOE MEHIO U BbIOEpHUTE
xomaHay Expand,

* U3 mento Object, BeiOepure komanay Expand.

BrI co31anm MHOTOYpOBHEBBIN CETEBOU IPOEKT, KOTOPBIM BKIIIOYAET BEPXHUN YPOBEHb, U
BTOpOH ypoBeHb 00beKT Building. M3o06paxenue oobekTa Building B okHe Top mokaspiBaercs ¢
KpPacHBIM KOHTYPOM BOKPYT HET0, yKa3bIBasi, 4TO 3TO - BIOKEHHBIA OOBEKT.

3AMEYAHMUME: 4To0BI YBUACTH HEpPapXUUYECKYIO CTPYKTYpYy, B Opoy3epe BBIOHMpAroT
BKIaKy Project Hierarchy.

19. JlaBaiiTe 3aBEpIIUM MPOEKT, 3allOJIHUB apXUTEKTYPY KIMEHT/CepBEp MCIOIb30BaHUS
3/1aHUS.



Mps1 OyzneM HCHOIB30BaTh MPEXIE BCEro YHHBEpCAIbHBIE YCTPOWCTBA, KOTOpPbIE Mpe-
KOH(UTYpUPOBaHBl. YHHMBEpCAIbHBIC YCTPOMCTBA BKIIOUCHBI B 0a3y [aHHBIX YCTPOWCTB
NetCracker Professional.

B Opoysepe, naxmure Bkiaaky Devices, 3atem B Opoysepe YcrpoiicT Boiaenute LAN
workstation.

YHuBepcanbHble pabounie cTaHIMKu OyayT oToOpaskeHbl B 00sacTi okHa M300paxkeHus.

oo L O

Ethernet Token Ring FODI wiarkstation ATM Woarlztation
Work.station W' orlstation

Pucynox 6.4 - Tunossie n3o00pakxeHus: pabOYMX CTAHIIUA

a. B o6mactu okna M3o0paxeHnusi, BeIOEpUTE, U TIEpPETAMINTE PAOOUYIO CTAHITUIO
Ethernet B okHO 00BekTa Building.

3AMEYAHMUE: pabouas cranuus Ethernet yxe xoHurypupoBaHa ¢ IjaTo agantepa
LAN

b. U3 menro Edit, Bei6epure Duplicate.

c. B 6poyzepe YcrpoiictBa Beienute Switches.

VYuuBepcanpHblilt koMMmyTaTtop Ethernet orobpaxken B obnactu okHa M300paxenus.

Ethernet Switch

Pucynok 6.5 - TunoBoe n3o0pakeHre yCTpOHCTBAa KOMMYyTaTopa

d. B oOnactu oxna M3o6paxenus BeiOupator Ethernet Switch u nmeperackuBatoT ero B
OoKHO oOBekTa Building.

e. lllenkHuTe Mo KHOMKE CBSI3b yCTpOﬁCTBm.

f. LlenkHure mo paboyeil CTaHIMM U TMEpeTaIIuTe CBA3b K KoMMmyTaropy. OTmycTute
JIEBYIO KHOTIKY MBIIIIH.

[osiBUTCS nMUamor MOMOIIHWKA CBS3H. B OKHe nuanmora NMOMOIHHMKA CBSI3U, HAKMHUTE
kHOTKy Link, 3aTem Haxxmute kHomKy Close.

g. [loBTOpUTH TOXKE, A APYTOM pabouel CTaHITUH.

h. Cnenaiite okHO Top TEKyIIMM OKHOM, Ha)XMMasi Ha HETO.

1. Iepeitaure x CTanmapTHOMY pexkumy, 3aTeM BbiOepute Buildings, campuses and LAN
workgroups, B Opoy3epe YcrpoiicTa.

31aHus, YHUBEPCUTETCKHE TOPOJIKM M N300paskeHus ycTpoiicTBa padoueil rpymmsl LAN
MosIBATCS B 001aCTH OKHa M300paskeHus.

22, 2, &» o2

Wwork.group Whorkgroup Wwhork.group W ork.group

Pucynox 6.6 - I300pakeHne yHUBEPCATbHBIX YCTPOUCTB pabOUnX TPy

j. BwiOepute u meperammTe M300payKeHHWE YCTPOWCTBA pabodeil Tpynmbl U3 00JacTH
okHa M300paxxenus B okHa Top



k. YrtoObl cBs3arh pabouyio rpynmy ¢ oObekrom Building B okme Top, Ha
MHCTpyMEHTanbHOW mnaHenu Modes, BbIOEpUTE MHCTPYMEHT CBS3M YCTPOMCTB, HAXKMHUTE Ha
pabouyto rpymnmy, 3aTeM HaXXUMAroT Ha 3Ha40K Building.

3AMEYAHMUE: nyHKTHDP yKa3bIBa€T, YTO 3Ta CBA3b HE 3AKOHUYCHHAs CBS3h!

1. Tlepeiinure B cTaHAAPTHBIA PEXKUM U CACIIATe TBOWHOM 1mem4ok Ha 3Hauke Building B
okne Top.

Oxno Building cTaHOBUTCS TEKYIIUM OKHOM.

m. Ha wuHCTpyMeHTanbHOM maHenn Modes BBIOMPAIOT KHOINKY CBSI3H YCTPOMCTB.
[lenkuute B okHe Building Ha 3Hauke pa3bema, 3aTeM Ha KOMMYTaTOp, YTOOBI 3aBEPIIUTH
MOJKITFOUEHHE.

[NosiBrisieTcst OKHO uaora MOMOIIHHUKA CBS3H.

3AMEYAHME: 3nHauok pa3bema OOBIYHO pacroiiaraeTcs B yriay okHa. Ecinm
HE00XO0IMMO, MOXHO 3HAUOK pazbeMa YBEJIIMUUTh WIIN PACHIOTIOKHTH MO YA00CTBY.

n. Beibepure moprt Ethernet B mamenu omuu Switch Port Configuration, HaxkmuTe
kHomKy Link, 3atem Haxkumarot kHonky Close.

Jluasnor nmoMoIIHKKa CBSA3U 3aKpoeTcs, U cBA3b Building ¢ paboueit rpynmnoii 3aKkoH4YeHa.

20. Cpnenaiite oiHy U3 pabOYUX CTAHIIMI CEPBEPOM, CICAYIOMUM 00pa3oM:

a. B Opoysepe VYcrtpoiictBa mponuctaiite mo Brkiaaaku “Network and enterprise
software” (“Cetp u mporpaMMHoe oOecriedyeHne NpeANpUsITHS ) U pa3BepHHUTE ee, HaKuMas Ha
3Hak 1wioc (+). Haxkmure nHa “Server software” (“IIporpammuoe obGecrieuenue Cepsepa”).
Hmerommuecs TUTIBI CEPBEPOB TeTIeph OTOOpaKEeHBI B 001acTH okHa M300paxeHus.

b. ITleperamuts E-mail server (cepBep DneKTpoHHas modta) K pabodeil CTaHIUU.
VYkazaTenb JOHKEH U3MEHUTHCS HAa CTPENKY CO 3HAaKOM "IUIIOC", KOTOpPBIM O3HayaeT 4To, Bbl
MOYKETE BCTABUTDH 3TO MPOTrPAMMHOE 00ECIIEYeHNE B KOMITBIOTED.

21. Cozpnaiite TpaduK KIMEHTa / cCepBepa MO CIEITYIONUM IIaram:

a. Ha mactpymenTansHO# manenu Modes, Haxxmute kHONKY Set Traffic.

b. B oxne Building, Haxmure Ha PaGouyro cranuuio 6e3 mporpaMMHOTo oOecreueHHs
cepBepa, 3aTeM B TOM K€ CaMOM OKHE, Ha)KMUTe Ha Pabouyio CTaHIMI0O C MPOTrpaMMHBIM
obecrieueHueM cepepa.

c. Bribepure E-mail, mockonbky THI Tpaduka onpeneneH HAKMUTE KHOTIKY Assign.

22. HaznaubTe Apyroii Tpaduk Mo cIeAyOLUUM IIaram:

a. B oxne Top, Haxxmute Ha u3oOpaxenue PabGoueil rpynmnsl, 3arem B okHe Building,
Ha)kmMHTe Ha Pabodyro cTaHINIO ¢ IpOrpaMMHBIM 00ecTieYeHUEM CepBepa.

c. Bribepure Small office kak Tun Tpaduka 1 Ha)KUMaeT KHOMKY Assign.

d. YrtoObl 3amycTUTh aHUMAIMIO, Ha HHCTpyMeHTanbHOM maHenu Control, HaxkmuTe
KHOIIKY Start.

e. UToOBl OCTAaHOBUTH aHUMAIIHIO, HAKMUTE KHOTIKY Stop.

23. U3 menmo File, BeiOepute komanmy Save.

Tax xak Bl y:xe HE cOXpaHsIM 3TOT (aiis, MOSABUTCS AUATIOT COXPAHEHUS.

24. 3apanHoe mo ymonuaHuio uMms ¢aitna Netl.net 6yzer oroOpaxeno B Ilone nmeHw.
3ameHuTe ero Ha Jr00O0€ Balle WMs C CompoBoXxaaemoe “2” (Hampumep, John2) m HaxmwuTe
KHOIIKY Save.

25. YrtoOblI 3aKpBITh ATOT MPOEKT, U3 MeHio File, BeiOuparor komanay Close.

Bapl/IaHTI)I HHAUBUAYAJIBbHBIX 3aJaHui

B cootBercTBMM C yKa3aHHOH MpPEeIMETHOW OO0JIACTHIO, HAYAIBHBIM KOJHUYECTBOM
COTPYAHHUKOB M KJIaCCOM MCIIOJIb3YEeMOH Ha MpeInpusATAM UHPOPMALMOHHOW CHCTEMbI
BBITIOJIHUTh  NPOEKTUPOBAaHHE HH(POKOMMYHUKAMOHHOW HMHQPACTPYKTYPBl MPEIIPUSTHS,
IPOBECTU ONTUMM3ALMIO U PACCUUTATDH M1OJTyUYEHHbIH S3KOHOMUYECKUN FPPEKT.

Tabmuna 6.1 — UnauBuyanbHbIe 3a1aHUs

No | TIpenmerHas o6macThb Knace UC K-Bo otnenos Irar,
YeJI0BEK




1 Ckran MRP 3 36
2 [IpousBoACTBEHHOE ERP 5 55
peanpusITHe
3 ToproBoe npeanpusitue CRM 10 68
4 Toprosoe npeanpusitue SCM 5 28
5 Toprosoe npeanpustTue B2C 10 70
6 Toprosoe npeanpusitue B2B 7 76
7 CrtpoutenbHOE MPEANPUATHE NC ynpasnenus 5 45
8 Briciiee yue6HOe 3aBeieHne UC yuera 12 84
9 CaHaTOpHO-KYpPOPTHBIH CRM 3 29
KOMILJIEKC
1 byxranrepckoe npeanpusTue CRM 7 59
0

5.7. AHTET PAIIUSI ”HOOKOMMYHUKAIIMOHHBIX CETEN. CETEBBIE
ONNEPAIIMOHHBIE CUCTEMBI

MeTtoaosiorus MHTErpauuu HHPOKOMMYHHUKAIHOHHBIX CeTeH

Heo0OxomuMo ~ M3y4MTh  METOJOJIOTHIO  OTOOpaK€HHsI ~ MTOTOB  WHTErPaIlUH
WHPOKOMMYHHUKAIIMOHHBIX CETed M CTAaTHCTUKY, TOJIYYCHHYI0 Ha OCHOBE MOJCIUPOBAHHS
MHOTOYpPOBHEBOT'O KJIIMEHT-CEPBEPHOT0 MPOEKTa HHPOKOMMYHHUKAIIHOHHON CUCTEMBI.

3anyctute npuioxkenue NetCracker Professional.

Ortkpoiite ¢aiin NetCracker Professional Router.net.

Pacnionoxxure okHO B yn00HOM 1i1st Bac ¢popme.

3armycTUTe aHUMAIUIO U MOJIEIMPOBAHKE, HAXKAaB KHOIIKY nyCKaLI.

Bbl oOpartwin BHHMMaHHe, YTO WHAMKATOPHl pPSAOM CO MHOTMMH U3 OOBEKTOB
U3MEHAIOTCS. Te MHANKATOPhl 0TOOpaKaroT CTaTUCTHUECKYIO0 HH(OPMAIIUIO OTHOCUTEIBHO CETH.

ITocMoTpuTe BHU3 dKpaHa, HUXKe oOjacTu OkHa M300pakeHMs ¢ TpPaBO CTOPOHBI
pacIoiokeHa CTPOKa COCTOSIHUS.

Crpoka cocTostHMA OTOOpaxkaeT HH(POpPMAIMIO, CONOCTABUMO C TEM, YTO JIejaeT
NetCracker B Hactosiiiee Bpemsi. B mpaBoit yactu CTpoKU COCTOSIHHS UMEETCS OKHO, KOTOpOE
nokaspiBaeT “‘CucTeMHOE€ BpeMsa~ . OTO - UHCIO CEKyHH, 3a KOTOpbIE IPOMCXOIUT
MojienrpoBanue cetu. [Ipu MoaenpoBaHuu OOIBIINX MPOEKTOB 3TO peaJIBH(\)i?steMSI.

] ]

[TprocTaHOBHUTE aHUMAIIMIO M MOJICIIMPOBaHKE, HAJKaB KHOIIKY Pause

YcTaHoBHUTe HOBYIO HHIMKAIKIO Hcnonb3oBanus Mexxay Cisco 7000 (4) u Cisco 7000 (5)
MapuIpyTU3aTOPAMH.

a. llenxnute npaBoil kHONKON MbIK Ha cBsizu Mexay Cisco 7000 (4) CSU/DSU u
Cisco 7000 (5) CSU/DSU.

b. B nokanmbHOM MeHIO BeIOepuTe Statistics ...

¢. B guanore cratuctuku ormeyarot nose Utilization B cToJOrne uncia.

d. Illemuox Ha KHOTIKY "paauo" Nj1st TOTO, YTOOBI CHHTE3UPOBATH PEYb.
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Pucynok 7.1 - Jlnanor cTaTUCTUKHU

e. 3akpoiite quaior, menkas kHonky OK.

YcTaHOBUTE MHAMKATOP UCIIOIB30BaHMs 1711 IPOCTOrO IPOCMOTpA.

3axBaTUTE UHJUKATOP U NEPETALIUTE €0 HUXKE CBSI3U

Hcnonp3yiiTe MapKepbl, YTOOBI YBEIUYHUTD MOJIE€ MHIAUKATOPA.

[IpaBbIM LIETYKOM Ha MHAMKATOPE U3 JIOKAIILHOTO MEHIO BBIOEpUTE CBOMCTBA.

B nuanore cBoiCTB ycTaHOBUTE pazMep MIpu@Ta 28, 1 yCTAHOBUTE KPACHBIN LIBET.
3akpoiTe TUaor CBOMCTB, HaxkaB KHONIKY OK.

oCpo o

Bo3o6HoBHTE AHUMAIWIO U MOJACITIMPOBAHUC, HAXKUMA KHOIIKY Pause |£| CHOBaA.
HOJIy‘-II/ITe SBYKOBOI\/II OTYET OTHOCHUTCIIbHO HMCIIOJIb30BaHUS CBA3H.

<

a. IllenkauTe Ha mHCTpymMeHTe Say Information
Modes.

b. IlenkHuTe Ha CBA3M, HA KOTOPYIO BBl ycTanaBnuBamu

uHAUKaTOp. Bl ycnblnTe nHPopMaIo 00 UCHIOIb30BaHUU CBSI3H.

3AMEYAHMUE: Bel 105KHEI UIMETH 3BYKOBYIO IUIaTy U UMETh 'POMKOI'OBOPHUTEIN WM
HayIIHUKH, Ha Bamem koMnbroTepe, 4TOOBbI CIBIIIATh JTH00YI0 CHHTE3UPYEMYIO PeUb.

Ha MHCTPYMEHTAJIbHON MaHeNIu

Haxwmute Ha uHcTpymeHnt Break/Restore |3| Ha UHCTpYMEHTaIbHOU nanenu Modes.

C ykazarenem B pexume Break/Restore Haxkmute Ha cBsi3b Mexay Cisco 7000 (3)
CSU/DSU u Cisco 7000 (8) CSU/DSU.

P ¢

Bl Hapymminm cBsA3b MEXKy TUMU IBYMsl ycTpolicrBamu. KpacHas BCIbIIIKa
yKa3bIBa€T pa3pbIB, a TpadUK HAIPABJIEH 110 aJpecy COMIACHO TEKYIIEMY IPOTOKOIY
MapLIpyTU3aLUU.

[Iponabmronaiite MoJIeIMpOBaHUE B TEUEHHE HEOOIBIIOTO MEPHOA BPEMEHHU.

Bb1 BuuMo 00paTiiin BHUMaHUE, YTO MHANKATOP MCIIOJIb30BaHMs HA HAPYIIEHHOM CBSI3H
nokasbiBaeT 0.00 %, B TO BpeMs Kak OCTaJbHAs 4acTh MHIUKATOPOB M3MEHseTcs Osaromaps
HOBBIM TpakTam Tpaduka.

[lepeiiaure B cTaHOAPTHBINA PEKUM HAXKaB HA KHOIIKY ﬁl Ha NHCTPYMEHTAJIBHON ITaHEIN

Modes.
Crnenaiite mpaBbiii mendok Ha cBs3u Mexay Cisco 7000 (4) CSU/DSU u Cisco 7000 (5)
CSU/DSU wmapmpyTtu3aTopsl, BbeiOepute Statistics ...., u 1menkaute Ha mnone Utilization

Graph [— 3akpoiTe nuanor, Haxas KHONKy OK.
[TosiBUTCSt HOBOE OKHO. DTO - IMarpaMma MUCIOJIb30BaHUs CBSI3EH.



Pacnionoxwure okHo Graph, Tak utoOb1 Bel Moriu Bugets 06a okHo Graph u Top.

Haxxmute nHa unctpyment Break/Restore Igl Ha MHCTPYMEHTAJIbHOW nmaHenu Modes.

C ykazarenem B pexxume Break/Restore Haxkmute Ha cBsizb mexay Cisco 7000 (3)
CSU/DSU u Cisco 7000 (8) CSU/DSU.

BbI TOJIBKO 4TO BOCCTAaHOBHWIIM CBSI3b, KOTOPYIO BBl mepe 3TUM HapyLIWIIH.

[IponaGroaiiTe AUarpaMMy UCTIOIH30BAHUS CBSI3H.

N3 rnaBuoro meHto Beiouparot Tools[JReports[] Network Devices

Statistics. OTKpBIBaeTCS JUAJIOT MAacTepa OTYETA CTATUCTUKU YCTPOMCTB.

Hetwork Devices Statistice Report Wizard E2

Select a gite or zitez wich the report will be
generated for.

L] Asdmin

¥ Include all subsites
[ Group report by site

¢ Baclt I Hewt » I Cancel | Help |

Pucynok 7.2 - CeteBoiif MacTep oT4eTa CTATUCTUKU YCTPOMCTB

Bri6epute Math Lab, n Haxxmute kHonKy Next.
Haxxmute kaonky Finish.
[IpocMoTpuTE OTYET CETEBOM CTATUCTUKU YCTPOUCTB.

| o
Haxxmute KHOIIKY Stopl_l Ha MHCTpyMeHTanbHOoU na”enu Control.
3akphIBaTh ATOT MPOEKT, U3 MeHIo File, Beibepure komanay Close.

BapuaHThl HHAMBUAYAJIbHBIX 3aJaHUN

B coorBercTBUM ¢ yKa3aHHONW NpeAMETHON 00JACThlO, IUTATHBIM pACHUCAHUEM H
KJIacCOM  HCHOJIb3yeMOW Ha MNpeanpuaATHd  MH(POPMALMOHHOM  CHCTEMbl  BBIIIOJHHUTH
PEeUMH)XUHUPUHT OPraHU3allMOHHOW CTPYKTYphl, MHPOEKTUPOBaHUE HH(DOKOMMYHHUKAIIMOHHOM
UHQPACTPYKTYpbl HPEANPUATHS M PACCUUTATh IOJYYEHHBIH 3a CUYET pPEUH)KUHUPUHTA
SKOHOMUYECKUH AP PEKT.

Tabmuna 7.1 — UnauBuyanbHbIe 3a1aHUs

Ne| Ilpenmernas o6sacth Knacec IC K-Bo K-Bo [Hrar,
oTaen IpeIMETH YeIoB
OB BIX eK
6J10KOB
OusHec-
byHKIMHA
1 Ckimang MRP 3 5 50
2 | Ilpou3BoacTBEHHOE ERP 5 12 70
NPEIPUITHE
3 | ToproBoe npeanpusiTue CRM 4 7 35
4 | Toprosoe npeanpusiTie SCM 3 3 36
5 | Toprosoe npennpusrue B2C 3 4 30
6 | Toprosoe npennpusrue B2B 5 6 55




7 | CrpoutenbHoe nuc 4 7 48
NpEeANpPUITHE yIpaBICHUS

8 | Beicmiee NC yuera 10 12 100
yaeOHOe
3aBe/ieHue

9 | CaHaTtopHO-KypOPTHBIH CRM 7 11 65
KOMIUIEKC

1 | Byxranrepckoe CRM 5 6 35

0 | npeanpusitue

5.8. TPEBOBAHUA K THOPOKOMMYHUKAIIMOHHBIM CETAM

Hacrpoiika koHgurypanum nHPOKOMMYHHUKALMOHHOM ceTH

1. 3amyctute npunoxxenue NetCracker Professional.

2. Otkpoiite npoekt Router.net.

3. B 6poysepe nHaxmure Brianky Project Hierarchy.

4. B 6poy3sepe, mBaxabl menkaute Ha Math Lab, uto0sr cienate Math Lab texkymmm
OKHOM.

5. Haxatpb Ha pabouyto cTaHmuio Steve, 4ToObl BEIOpaTh €e.

6. BwoBute mactep Device Factory (®abpuku VYcrpoiicTBa), MCHONb3ys OIHH M3
CJICAYIOUINX METOJIOB:

» Haxxmure xkHOTIKy Device Factory El .

13 menro Database, Beioepute Device Factory.
* 13 menro Object, BeiOepute Add to Database: Via
Factory. Macrtep Device Factory otoOpaxeH.

Device Factory - Mode

Select the mode of device factony

How wiould pou like to create a new device ?

" Create from scratch
¢ Create from an existing device

< Back I Mest = I Cancel | Help |

Pucynok 8.1 - Dkpan pexxuma Device Factory

Mactep Device Factory cnpammuBaet Bac, xoture nu Bbi:

* Co3aTh Ha MyCTOM MECTE

¢ Co3mathb U3 Steve

7. Beibepute “ Cozmaer u3 Steve ” 1 HaXKUMaET KHOTIKY Next.



Device Factory - Type

Select the type of device pou would like to create.

Device types
[]...g Hubs -
-8 Switches

-1 FRADs
[
[

]--@ Routers and Bridges
/- E@ LAN adapters

----- LAN zervers
Gateways
Mainframes

= Inverse multiplexers _I
-

Fe T N PN T

< Back I Mest » I Cancel | Help |

Pucynok 8.2 - Dkpan tumna ycrpoiictea Device Factory

B »ToM okHe BBl MOXeTe M3MEHUTh WU BBHIOpATh THUIT YCTPOWCTBA, MPOCMATPUBAS
naHesb 0T0opa Y CTpOICTB.

8. Haxxwmure kHomnky Next.

Device Factory - Computer

Specify the number of slotz and types of buzes thiz
computer hag.

HMumber of glots

Buses

[FCI -
IS,
(I,

[1WME

1 TurboChannel

[1WESA

[1C5-BUS

[1C5CS1-2 LI

< Back I Mest » I Cancel | Help |

Pucynoxk 8.3 - Dxpan xommneiotepa Device Factory

9. HM3meHUTE YHCIIO CIOTOB, HameyaTas 4.

3TO YHCIIO CIOTOB B KOMIBIOTEPE I CMEHHBIX OJOKOB THIIA a/IallTEpPOB U BHYTPEHHUX
MOJICMOB.

10. Otmerbte VESA B pasnene Buses. Taxxe ormerste PCl u ISA, ecnu oM He
OTMEYEHBI, BCE OCTaJIbHBIE HE OTMEYaTe.

11. Haxatp kHONKY Next.



Device Factory - Hame

Specify the name of the device.

Mame
J&sspire: 2123

< Back I Mext > I Cancel | Help |

Pucynok 8.4 - Dxpan Ha3Banus Device Factory

12. Haneuatats “Development Group Workstation ”, u HasxmuTe KHOTIKY Next.

Device Factory - Port Groups

Edit the list of port groups below. The port group is a number
of ports with the zame type and supported media.

Groups

Local cable Edit |

Add
Welete |
< Back I Mext > I Cancel | Help |

Pucynox 8.5 - axpan Device Factory rpymm nmoptos

13. IIpubaBbTe NOPTOBYIO rpyHILy, npeccys kHonky Add

Port Wizard - Number

Specify the number of ports in the group.

Mumber of ports

[

¢ Bach I Memt » | Cancel | Help |

Pucynoxk 8.6 - Dxpan Device Factory Uucno noptoB

14. 3ameHuTe YyUCIIO OPTOB B FPYIIIE HA 2, U HAKMUTE KHOIIKY
Next. Okxpan Device Factory Tunm Cssizu



Port Wizard - Link Type

Specify the link lpes that can be connected
to the ports.

Link types

(WIE themet 10BASES (A
["1Ethemet 10BASE2
[1Ethemet 10BASE-T
[1Ethemet 10BASE-F

[1Fast Ethemnet 100BASE-T4
[1Fast Ethemnet 100BASE-Tx
[1Fast Ethernet 100BASE-Fx
[1Token Ring ;I

i mm e A

< Back I Mest > I Canicel | Help |

Pucynox 8.7 - Dkpan Device Factory Tun Cssizu

3AMEYAHMUE: Ilo kpaifHeii Mepe OIMH THUI TMOPTOB JOJDKEH OBITh BbIOpaH. Ecim
HUYETO HE ONPEJIEIICHO, MMOSBUTCS COOOIIEHUE 00 OIINOKe.

15. Ormerste Ethernet 10BASE2, u Ethernet I0BASE-T, u Haxxath kHOTIKY Next.

3AMEYAHMUE: Ethernet I0BASES ysxe oTMeueH.

Port Factory Link sxpan Hocureneii.

Port Wizard - Media

Specify the media these parts support.

Media

[T hick Coavial Cable
[ Thin Coasial Cable
[ ] Twisted Pair

< Back I et I Cancal | Help |

Pucynoxk 8.8 - Port Factory Link - Dxpan Hocureneii

3AMEYAHMUE: Ilo kpaiineii Mepe, OIWH THI HOCUTEJECH JOIDKeH ObITh BHIOpaH. Ecim
HHUYETo He ONpesiesIeHO, MOSIBUTCS COOOIIeHne 00 OImunoKe.

16. Ormerbre Thick Coaxial Cable (Toncrteni Koakcuanbshsriii kabemnsb), Thin Coaxial
Cable (Tonkuit Koakcuanbhelii kabens), u Twisted Pair (CkpyueHHas napa), 1 HOKMUTE KHOIIKY
Next.

Bbl TonbKO YTO mMpubaBUIIM TOPTOBYIO Tpymily, HaxMmuTe Finish, 4T00bI BO3BpPATUTHCS K
mactepy Device Factory.

17. Haxwmure kaonky Next B mactepe Device Factory, u 3atem Haxkmute Finish, uToObI
COXpPaHHUTbh YCTPOHUCTBO, KOTOPO€ BBI TONBKO UTO cO3/1aBau B 0a3y JaHHBIX ITOJIb30BATEIIS.

18. Orkpoiite mento File, BoiOepute Close. He coxpansiite usmenenus B Router.net
MIPOEKTE.

19. OTkpoiiTe HOBBIN MPOEKT, UCIIOJIB3Ysl OJHU U3 CIENYIOLINX

MeTonoB: Haxxmure kHonKy New Ha HHCTPYMEHTAJIbHON NTaHEIN

Standard.

N3 menro File BeiOepute komanay New.

20. Yto6bI 0TOOpa3uTh Opoy3ep Oa3bl JAHHBIX, U3 MEHIO View, BBIOEpUTE KOMaHy
Database Browser.



21. YroOsl 0TOOpa3uTh ycTpoiicTBa B 0a3e JaHHBIX MOJIb30BATENs, BKIIOYAs TO KOTOPOE

Bol TostbKO uTO co3manu, u3 MeHro Database BeiOepute Hierarchy, a 3aTem B mosie co ciuckom
User.

Y nocToBeputech, uTo B 061acTH okHa M300paxkenus BeiOpaHa Bkiagka Devices.

22. B obmactu okHa M300pakeHus BbIOepUTe pabovyr0 CTAHINIO, KOTOPYIO BBl TOIBKO
4TO CO3/aBalii, U IEpeMecTu ee B pabouee MPOCTPaHCTBO.

23.  Yto0Bl HAaWTH YCTPOMCTBA, KOTOpbIE COBMECTMMBI ¢ Bamell cranuuei, Ha

UHCTpyMeHTaJdbHON manenu Database, naxumaror kHomky Compatible @l WM U3 MEHIO
Object, Bei0epute komanny Find Compatible.

Bpoysep aBTomatndecku nepekitouutcs Kk pexumy Compatible Device Browser, u
Huepapxus COBMECTUMBIX YCTPOUCTB OyJIeT OTOOpaKkeHa.

dj

@ Wwirelezs LAN equipment
B3 LAN adapters

@ LM waork shationz:

5 LA servers

[-¢Z» CPE for ISDM

Pucynok 8.9 - Pe3ynbpTaThl moucka COBMECTUMOCTH

Bpoy3sep orobpaxkaer TOIbKO yCTPOWCTBA, COBMECTUMBIE C BHIOPAHHBIM YCTPOMCTBOM.

24. Yto6s! HaliTh B 0aze naHHbIX, ATM cCOBMECTUMYIO IUIATY:

a. B menro Database Bei6epute Hierarchy ,a B Hem Types eciu oH elile He BBIOpaH.

b. PasBepuute Brinaaky LAN adapters a 3arem Bkinagky ATM.

c. Ortkpoiite nanky Interphase.

25. Boibepute 5525 PCI ATM adapter, u nmepeTaniuTh €ro B HOBYIO pab04yr0 CTaHITHIO.
Kypcop uzmensiercst kK cuMBOITy (+), 9TOOBI yKa3aTh, YTO IJIaTa COBMECTHMA.

26. UrtoObl ckOMMpOBaTh PabOUYYIO CTAHIIMIO C TUIATOM aganTepa, u3 meHio Edit,
BEIOHMparoT koMaHay Replicate.

[TosiBnsieTcst 1uanor KONMUPOBaHMUSL.

MHumber of copies 1 -

[" Organize

Pucynok 8.10 - Jluanor konupoBaHus

a. UroOsl co3math Aecsth konui, HareuaTaiite 10 B Number of copies.

b. UToOBI yNops104MBaTh HOBbIE KOIIMH B TEOMETPHUECKOM MOJIEIH, OTMETHTE TOJIe
Organize.

27. Haxmure kHomky Replicate.
Huanor Organize nosButcs nepen Bamu.



Organize E

Organize Align Cetter

S0 LENLE] | LE
Qe = _cwea |

Pucynok 8.11 - luanor Organize

3AMEYAHMUE: Br1 moxere pazMecTuTh JIIO0YI0 TPYIIYy OOBEKTOB, BHIOMpAst M3 MEHIO
Object komanay Organize.

28. BriOepure KpyroByro Mozelb. J(aaor aBTOMaTHYeCKH 3aKPOETCS.

JlecsATh CKOMUPOBAHHBIX OOBEKTOB (paboyMe CTaHIHMH C TUIaTaMH) OTOOpa)KEHBI B
KpyroBoMm Buje. Ha BeIOpaHHOM 00beKTe MponaaeT MojACBeTKa, Kak ToJIbKO Bbl ero xonupyere,
MO3TOMY OH HE BKJIIOUEH B MOJI€Nb, KOTOPYIO BbI co3namnu.

29. UroObl HaiiTH yCTpOIiCTBa, B 0a3e TaHHBIX OCHOBBIBASICH HA JPYTUX KPUTEPHUSIX, BbI
MOJKeTe Ucnoiab30BaTh [Tonck B 6a3ze AaHHBIX. 3ayCTUTh MOUCK MOKHO NPH MOMOIIM KHOIKH

Find %l Ha naHenu Database
30. Huanor Find otkpoercs.

Find
Look in IDatabase "I
Condition
Lu | = o
Help Find o |

Pucynoxk 8.12 - Jlnanor Find

31. Haxwmute Ha kHOKy Condition, u Beioepure Model.

32. B cneaytomiemM noje co cruckoM BeiOupatot Includes.

33. B tpetneit 7000.

34. Haxwmute kHonky Find Now.

bpoy3ep aBTromaTmuecku rmepekimtodaercs B pexkum Search Device Browser wu
Uepapxuyueckasi CTPYKTypa YCTPOMCTB, KOTOpBIE YIOBIETBOPSIIOT YCIOBHSM IOUCKA, OyIyT
OTOOPaKEHBI.

35. 3aKkpBITh MPOEKT O€3 TOTO, YTOOBI COXPAHUTD.

Bapl/laHTl)I HHAUBUAYAJIBbHBIX 3aJaHui

B coorBercTBHMM ¢ yKa3zaHHOW TpeIMETHOW o00JacTbio, Ha3HAYEHHEM OTJena
NPEIIPUATHSA, HAYaJbHBIM KOJIMYECTBOM COTPYAHMKOB M KIACCOM HCIOJB3yEMOW Ha
NpeINpUITUN uHGOPMaIIMOHHON CUCTEMBbI BBITIOJTHUTD MIPOEKTHPOBAHUE
UH(POKOMMYHHUKAIIMOHHONH CETH OT/AeNa NPEANpHUSATHS U PacCUUTaTh CTOMMOCTb BHEAPCHHS
TaKOT0 MPOEKTA.

Tabmuna 8.1 — UnauBuyanbHbIe 3a1aHus

Ne| TIpenmernas o6nacThb Kinace UC Otnen [rar,
YyeJIOBEK
1 Cknan MRP Otnen 35
yIpaBieH
Hs
IIOCTaBKa
MH
2 [IponsBoaCTBEHHOE ERP Otnen kaapoB 30




IIpeIpUsITHE
3 Toprosoe npennpusTre CRM Otnen npoaax 12
4 | Toprosoe npeanpusitue SCM Otnen 3aKymnok 14
5 | Toprosoe npeanpusitue B2C NT-ornen 9
6 | Toprosoe npeanpusitue B2B NT-ornen 7
7 | CrpoutenbHOE MpeanpHUsITHE UC ynpaenenus | Otnen 11

yIpaBiieH

us

IIOCTaBKa

MU
8 | Bricuee yuebHOE 3aBesieHNE NC yyera Jlexanat 8
9 | CanaTOopHO-KYpPOPTHBII CRM Otnen 5

KOMILIEKC MapKeTHHTa

1 Byxrantepckoe npennpuarue | CRM Otnen npogax 6
0

5.9. CETEBBIE CJIYXKXBbI. CETEBBIE CEPBUCHI

MeToanka npuMeHeHHsl ceTeBbIX CEPBUCOB

3amyctute npunoxkenue NetCracker Professional.

YroObl 3anycTUTH ceTeBOEe ABTOOTKpHITHE, U3 MeHIo File, BeiOepure Discovery ...

3AMEYAHMUE: Crapt ABTOOTKPBITHS aBTOMAaTUYECKH CO3JA€T HOBBIM IPOEKT B
NetCracker. Y Bel yBunuTe OKHO OJJOOHOE 3TOMY:

Metwork Discovery - Step 1

Select the dizcoven engine

B MetCracker SHMP Discoveny Engine

% Hach I Meut > I

Pucynok 9.1 - NetCracker nepBblii 3kpaH ABTOOTKPBITHS

Cancel | Help |

Bri6epure NetCracker SNMP Discovery Engine, n Haxxmure kHonky Next.
Hameuaraiite “discovey sample” B mose Start address.
DKpaH JIOJHKEH BBITIAJETD CIEAYIONM 00pa3oM:




HetCracker SHMP Discovery - Settings

“Y'ou can now set discovery starting point and

— Starting |P address range

Start address Idiscovery_sample
' End address I -
& Subnet maskl .

— Dizcoveny options

™ Enable range fimitation
™ Enable range exchusion

™ lgnore non-SHMP devices
IV Use router ARP caches
=l

specify optionz of the discovery process.

— SMNMP settings

LCommunity Ipublic

Fietries Timeouts [mz]
Ping |3 33 I 1000
SHMP |3 3: |1 oo

™ Use specific SHMP setings for
IP address ranges

< Back I Mest > I

Cancel I Help

Pucynoxk 9.2 - Hanewatats “discovery sample” B mosie start address

3AMEYAHME: HameuaraB “discovery sample” B mose start address, Bol oTkpoete
TUMOBOHM (aily, B MNPOTHBONOJOKHOCTh OOHAPYKEHHMIO peaNbHOM ceTu. [l momydeHus
JIOTIOTHUTEIHFHOW MH(OpMAIMK 0 TOM, KaK MpaBmiIbHO ycTaHaBimuBaTh CAM SNMP nsuratens,
CMOTPAT B CIIpaBKy B pazzene Discovery book.

Haxxmute kHonky Next.

NetCracker MoxeT HEKOTOpoe BpeMs ObITh HEJOCTYIHBIM, JIi TOTO YTOOBI MPOYHUTATH
TUTIOBOM (haiiy1 B, 3TO 3alMET BpeMs B 3aBUCUMOCTH OT KOH(purypamuu Bamero kommnbrorepa.

Haxxmute kHOTIKYy Next uroOsl cornacoBath ycTporictsa lllara 2 - Matching Devices.

Ha [Ilare 3 Network Discovery Haxumaer kHonky View/Edit Results

Wiew/Edit the resultz |

Haxxatue knonku View/Edit Results otkpoet okHo Network Discovery Results:

|

Groupby - |

Cisco Systems [192.168
(192.168.1.4)
[192.168.1.12)
(192.168.1.25)
Cabletron [192.168.1.47
(192.168.2.29)
[192.168.2.55)
[192.168.2.72)
[192.168.2.76)
[192.168.2.84)
(192.168.2112)
3Com Corp. [192.168.2.7
[192.168.3.13)
[192.168.3.17)
(192.168.3.29)
Cabletron [192.168.3.65

[192168.1.1)
;IJ

(192168.21]
it

— Selected Device

I ain | ﬂ| Wendor

Add blark |

[Velete I

ety |

Set Eital |

Model |

‘Wendor |

Delete |

Herge |
LChange - |

Cloze |

Pucynok 9.3 - Beibepure IP agpec 192.168.1.4 n 192.168.1.12

Bri6epure IP anpec 192.168.1.4 n 192.168.1.12
Ucnons3yiite knaBunry CNRL, uToOb1 BEIOpaTh BTOPOI ajipec.

Haxxmure kHOIKY Merge.
Haxxatne xHomku Merge oObeauHsSEeT JjJBa OOHAPYXKEHHBIX YCTPOWCTBA B OJIHO
ycrpoiictBo. HoBoe “o0beauHenHoe” yecTpoicTBO OyneT umerh aapeca IP atux nByx



00BEeTMHEHHBIX YCTpoiicTB. HoBoe ycTpoiicTBO Oyaer uMeTh (pyHKIHMOHAIBHBIE BO3MOXHOCTH
MEPBOrO YCTPOICTBA U3 CIHCKA.

Bri6epure mapmpytuzatop Cisco Systems [P 192.168.1.1

Haxxmute kHOTIKY Split.

Haxxatue knonku Split pa3oObeT ycTpoiCcTBO, KOTOpOE UMeeT Heckoibko IP aapecoB Ha
nBa ycrtporctBa. Kuomka Split — 3TO Takke €IMHCTBEHHBIH CIOCOO BUACTh HHTEP(EHCHI
YCTPOUCTB. DTO YCTPOMCTBO MMeeT 3 uHTepderica:

Split Interfaces |

Fleaze, zelect the interfaces...

# | IP Address | Subnet Maszk, | Diomain Hame |
0 192716811 2BR2E528R0 192.168.1.1
1 1927163271 2BRZEEZBR0O 1921B8.21
2 1927163371 2RR2E525R0 192.168.31

1] | o
Ok I Caricel |

Pucynox 9.4 - Beibepure Homep uHTEpdeiica

Bribepure Homep unTepdeiica 2, u HaxmuTe kHonky OK.
Ucnonesyiite knaBuury CTRL, 4To6s! BeIOpaTh HeckonbKOo HHTep(dericoB. Kak Tompko
Br1 HasxMete kHOnNKy OK, mosiBUTCS 3TOT 1uanor:

MetCracker Professional 3.0 Beta |

@ Do you want ko match the results uzing the databaze?

Mo | Cancel |

Pucynok 9.5 — Yes: Bo3HUKHOBEHHE HOBOT'O YCTPOMCTBA

OtBer Yes mpuBeneT K BOSHHUKHOBEHHMIO HOBOT'O YCTPOMCTBA, corjiacyeMoMmy ¢ 0azoit
nauablx NetCracker. OtBeT No mpuBeAeT K TOMy, 4TO YCTPOHCTBO He OyAET COOTBETCTBOBATH
YCTPOMCTBY B 0asze MaHHBIX, TaK 4TO OyJeT CO3[JaHO HE3alOJHEHHOE YCTPOWCTBO C TOYHO
YCTaHOBJICHHBIMU UHTep(dericaMu.

Haxxmure kHOnIKY Yes

HoBoe ycrpoiictBo Oyzmer co3maHo, 3TO OyAeT TOYHO TaKoe JK€ CaMblid, Kak |
nepBoHavasbHOe ycTporictBo, Cisco 2518 wmapmpyrtusarop. Ilocme Toro, kak mporecc
COOTBETCTBUS 3aKOHUMTCS, TIOSBUTCSI HOBOE YCTPOUCTBO B KHOTIKE CITHCKA.

Bri6epure I[P Cabletron 192.168.3.65

Bre1 moxere Buneth, uro okHO Selected Device nuanora He 3alOJHEHO NMPH TOM, YTO
M3rOTOBUTEIb YCTPONCTBA ObLI MPU3HAH, OHO HE OBLIO COMOCTABIIEHO HE C OJTHUM U3 YCTPOHCTB
B Oasze manubeix NetCracker, BKJIOYasi YHUBEpPCAJIBHBI THUI yCTPOWMCTB. Tak Kak yCTpPOWCTBO
MOJIHOCTBIO HEMPU3HAHHO, OHO He OyJeT mosBisAThCs Ha quarpamme NetCracker, eciu oHO He
OyJlleT COTylacoOBaHO BPYUYHYIO.

Haxxmure kHOnIKy Add Blank.



B pesynbraTe npubaBisieTcss HE3aOJIHEHHOE YCTPOMCTBO KaK COOTBETCTBYIOIIEE HA
BBIOpaHHOMY ycTpoicTBY (Cabletron IP 192.168.3.65).

Omnpenenure HE3aMOJIHEHHOE YCTPONCTBO, HaxkuMast kKHOTKy Add BHU3Y auanora.

OxHo Opoy3epa 6a3bl TaHHBIX OTKPBIBAETCS, YTOOBI O3BOJIUTH BaM BBIOpaTh y31IbI
YCTpOICTBA.

Database Browser I

Hierarchy

IT_l,lpes "I Emlﬂl_'r'l

[atabase | Search | Mame | Catal... | Tan = Device Factory |
R &Workgroup
neli e &Workgmup Search... |
[]... Hubs &Workgroup
B8 Switches 3] Workaroup
-6 FRADs Claset
[]--@ Routers and bridge E Fioom
B8 LAN adapters 05 Foom
- g4y Media adapters an E Flaor
- LAN workstations 5 Floor
-] LAM servers £ Building
B Audiofvideo equipr Building
E-FH Supercomputers —
-5 Peripheral equipme +
i o

Pucynox 9.6 - 6a3b1 nanabix NetCracker

Oror nmuanor — mokaspiBaeT Oa3el gaHHBIX NetCracker. OH oroOpaxkaer BCHO
uHdopmaruto, coaepxanryrocsi B NetCracker, Bkimouas Tum, [Iponasia wiu [IpousBogutens,
win ycranoBku Ilonp3oBarens, Device Factory u Search. Cpeanee okHO nuanora - SKBHBaJICHT
obnactu okHa M3o0paxkeHus, T/Ie 0TOOpaKarOTCsl yCTPONCTBA U3 0a3bl TAaHHBIX.

B okme Opoysepa umyr no nytu Switdhes WorkGroup Ethernet [Cabletron U
SmartSTACK Ethernet Switch.

Bribepure SmartSTACK Ethernet, nepexitounteck B CpefHee OKHO M Ha)KUMAIOT

OK. Bsl Teneps npubabmim SmartSTACK kak y3ein 3Toro ycTpoicTaa.

Haxxmute kHonky Add cHoBa

[To Tomy xe camomy mytu B 6a3e ganbix Beioepute FE-100TX SmartSTACK cmeHHBIH
6s10k 1 HaxxMuTe KHOTIKY OK.

Ber  nmpubGaBunam  cMeHHBIH  OMOK K

yctporictBy. Haxxmure kHomiky Verify.

Korma Ber naxumaere kHomky Verify, NetCracker mpous3BoauT NpOBEpKH, UYTOOBI
YAOCTOBEPUTHCS, YTO BCE YACTU YCTPOMCTBA MOTYT paboTaTh BMECTE, U 3TO MpPHUEMJIEMOE s
NetCracker yctpoiicTBo. YcTpoiicTBa, KOTOpble He MpoxoasT [IpoBepky, He MOTYT ObITh YacTbIO
nuarpammbl NetCracker.

Haxxwmure xHOTKy Set final.

Kak Tompko Bbl Haxkmere kHomky Set Final, »xenras cTpenka TOSBUTCS PSAIOM C
yctpoiictBoM B okHe Selected Device. DTo 03HadaeT, 4To YCTPOHCTBO OBLIO MPOBEPEHO H
npuHsaTo Kak NetCracker ycTpoiicTBO, 1 OHO OyJeT HCIOJB30BaThCs B Auarpamme. Ecimu ecth
BBIOOp MEX/y HECKOJBKUMH YCTPOHCTBAMHU, KOTOpBIE SIBJISIOTCS BO3MOKHBIMH, KHOMNKa Set
Final onpenensier, kakoe u3 yCcTpoiCcTB OyaeT UMIopTHpoBaHo B nuarpammy NetCracker.

Haxwmute xHomnky Close.

Haxxmute kHomka Next B okHe 3 - Network Discovery.

NetCracker u306pa3ut cxemaTuuecku 1o, uto Bul co3panu.

Haxwmute Done, 3Tm Bbl umMnoptupyere 00HapyKE€HHYIO CETb.

Br1 MoxeTe Tenepb paboTaTh C IPOEKTOM, KOTOPbIH BbI TOJIBKO YTO co3aamu.



6. YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIUITIMHBI

6.1. IlepeyeHb OCHOBHOM U AONOJHUTEIBHOM JUTEPATYPbI, HEOOXOAUMOM ISt
OCBOECHUS TUCHHUILINHBI

6.1.1. IlepeyeHb OCHOBHOI JIMTEPaTyPhI

1. Omudep B.I'. Komnbrorepubie cetu. [IpuHIUIBI, TEXHOIOTHUHU, MPOTOKOJNEI. - CaHKT
[TetepOypr: ITutep, 2017.

2. Kanunakuna T.M. TenekoMMyHUKallMOHHBIC U BBIYUCIUTENBHBIE CETH. APXUTEKTYpa,
crangapthl U TexHojoruu.- Cankt [lerepoypr: BXB IletepOypr, 2017.

6.1.2. IlepeyeHb 1OMOHUTEIBHOM JTUTEPATYPBI

1. Ilsatubparo A.IL., I'yaerro JLIL., Kupuuenko A.A. BeraucnurenbHbie MalIUHBI, CETH
U TeJIeKOMMYHHKAIIMOHHbIE CHUCTEeMBl. Y4eOHoe mocobue. — M.: EBpasuiickuil OTKpBITHIHI
UHCTUTYT, 2017. — 615 c.

2. ®opoy3zan b.A. Kpunrorpadus u 6e3onacHocts ceteir.- Mocksa: BUHOM, 2017.

6.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON padoThl
00y4YarOIIMXCs M0 TUCHUIINHE

1. MeTtoaudeckue YKa3aHusA 110 BBIIIOJHCHUIO ITPAKTHYCCKUX pa60T o JUCHUIIIIMHC
((I/IH(1)OpMaI_II/IOHHO—KOMMYHI/IKaI_[I/IOHHLIe TCXHOJOIHN.

2. Metoaudeckue PEKOMCHAAIUU JId CTYACHTOB II0 OpraHu3alun CaMOCTOSTEIbLHOMN
pa6OTBI IO JUCHUIIIMHEC ((I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIe TCXHOJIOTUN).

6.3. [lepeuenn pecypcoB MH(POPMAITUOHHO-TEJIEKOMMYHHUKAIUOHHOMN CeTH
HNuTepHeT, HEOOXOAMMBIX /IJISI 0CBOEHUS THCHHUILIMHBI

1. Harmmonaneubiit OTKpEITHIA Y HUBEpcuTeT. UHTYUT. http:/www.intuit.ru.
2. ®enepanbHbli TOpTa «Poccuiickoe oOpazoBanue. http:// www.edu.ru.
3. Poccuiickas rocynapctBenHasi Ouomuoreka. http:/ www.rsl.ru.
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