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Xop 3aHATHA.

1. Unes nepegaun AaHHBIX MO CETH Ha OOJIbIIIME PACCTOSIHUSI BO3HHUKJIA OYeHb AaBHO. [IepBbie
KOMITBIOTEPHBIE CEeTH paboTaid B pEXUME pas3fesieHdsi BPEMEHH, KOrja MOAKJIOYEHHS OJHOTo
KOMIbIOTEpPA K JAPYyromy ObLIO BO3MOXKHO TOJIBKO B ONpPEJEJICHHBbIM BPEMEHHOW HHTepBal. Takue
ceTH ObUIM OCHOBAHbl Ha TEXHOJOrHsX Kommnanud IBM, Beimyckawoiied B TO Bpemsi OoJibline
KOMIBIOTEPHI — MOUH(PPIAMBI.

[TosiBnenue nokanbHBIX ceTed B Havase 80-X TOJOB MPONUIOrO BeKa C MOSIBJICHWEM B KOHIIE
80-X MHTEepHeT MPOU3BEJIO MOUCTHHE PEBOJIOIMIO B MHpe HHpopManud. Ho BMecTe ¢ mosiBjieHHeM
HOBBIX BO3MOXHOCTEH, MOSIBUJAch W 3aJaua ynpaBlieHHsl ceTsiMH. Unix-CHCTEMbl, TPaAHUIMOHHO
3aHUMaBIIHE POJIb CHCTEM, HCMOJb3YIOIHUX BO3MOKHOCTH CETH OKa3ajuChb B BBIUTPBIIHOM
MOJIOKEHHH, a CTEeLHATUCTDI, 3HAKOMbBIE C UX BO3MOKHOCTSIMH — BBICOKOOIUIAUMBAEMBIMH U BCErAa
TpeOyeMbIMH KaJIpaMH.

B 1984 rony mexnyHaponHasi opranusauus no crangaptusanuu (ISO) cosmana smasouryro
Mmodenw 83aumodeiicmaust omxpwvimolx cucmem (uau OSI — Open System Interconnection). Monenb
pelaeT 3a/1auy nepeMenieHrs JaHHbIX M0 CETH MyTeM paclipeesieHus ee 1o 7 yPOBHSIM, KOTOPbIMH
YIIPaBJISITH JIeTUe, HEKEJIM € JUHON HEJJOCTHOU CHCTEMOM.

YpoBHH OoJiee M MeHee He3aBUCHMBI IpYT OT APYyra, Tak YTO 3a[auH, CBSI3aHHBIE C KK AbIM
U3 HUX TOE MOTYT BBIMIOJIHSIThCSI HE3aBUCUMO. K 9TOMy Te3ucy Mbl BEpHEMCSI ellle.

Htak, BOT 9TH ypOBHH:

7 — ypoBeHb TPWJIOKEHHH: 9TO OJMkaWmmHd K mojb3oBatemo ypoBeHb OSI. B 3amaum,
BBITIOJIHSIEMbIE HA 9TOM YPOBHE BXOIHUT OMNpelesieHHe NOCTYMHOCTH PECYpPCOB, ayTeHTH(HKAIHUH
(onpenesneHre MOMJIUHHOCTH) TMOJb30BaTeNsl, OTOOpaxeHus: uWHpopManud W T.n. B KauecTBe
npuMepoB MOHO npuBecTH npoTokoibl FTP(file tranfetr protocol), SMTP (simple mail tranfer
protocol), HTTP (hyper text transfer protocol).

6 — ypoBeHb MpeACTaBJIeHUH: oOecreyrBaeT pa3jinyHble KOAMPOBAHUSI U MPeoOpasoBaHUs,
KOTOPBIM IO/IBEPraloTCsl JaHHble NpuioKeHHs. [lonyJissHple TPOTOKOJIBI YPOBHS PEICTaBICHUH 9TO
MPEG - crangapt cxkatusi U komupoBanus Buaeo, GIF, JPEG, PNG - cranpapTbl cxkaTus H
KOJIUpOBaHHUsI rpachuuecKux u3o0paxeHnun, SSL — 3amuimieHHbie coeIMHeHHSI.

5 — CeaHCOBBIM YpOBEHb: HA 9TOM YPOBHE YCTAaHABJIHBAIOTCS CEAHChl OOMEHA aHHBIMH,
MIPOUCXOIUT WX yIMpaBlieHHe W 3aBepmieHue. Haunbosiee HM3BECTHBIM MPOTOKOJOM STOTO YpPOBHS
siBisieMcs mpoTokos SMB (server message block) — nepenaua ¢ainos B ceTsix Windows.

4 — TpaHCTIOPTHBIM YPOBEHb: MPHHUMAET JaHHbIe OT OoJiee BHICOKOIO YPOBHS U pa3OUBaeT X
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MPaBUJIbHYIO COOPKY NaHHbIX. UMEHHO Ha 9TOM ypOBHE MPOUCXOAUT yNpaBjeHHe MOTOKAMH JaHHBIX,
Nepe1aBaeMbIX IO CETH.

HawnbGonee usBecTHbIe MPOTOKOJIBI TpaHcTIopTHOro ypoBHs aTo TCP, UDP, SFX.

3 — ceTeBOH ypOBEHb ONpEEJsIeT CETEBOM algpec, OTBEYaeT 3a MapLIPyTH3aLHI0 MAKETOB.
CeTteBol ypOBEHb ONpeesIeT JIOTHUECKOE YCTPOUCTBO CETH.

H3BecTHelmue npoTokosl ceteBoro yposHsi: I[P, X25, IPX.

2 — KaHaJbHBIA YpOBEHb: OOecreurBaeT HaleXKHYIO Mepenady NaHHBIX B (PU3HUECKOH CETH.
CrienmduKanMy KaHaJIbHOTO YPOBHSI ONPENENsIIOT BaKHEHIIME XapaKTEPHUCTHKH CETH, TaKHe Kak
pasmep mnakeTa, NPOMyCKHasi CMOCOOHOCTh M T.N. Takke Ha KaHaJIbHOM YPOBHE OIpeAessieTcs
¢usnueckoe (MAC - ympaBjiaeHHE [OOCTYNIOM K HOCHTENIO) YCTPOHCTBO CETH IOCPEICTBOM
NpUCBOEHUS eMy yHHUKaibHOro MAC-aapeca (nin 6e3 TaKOBBIX B COEJUHEHUSIX TOUKA-TOUKA).

Haubonee usBectHpie mpotokosibl KaHaibHOro ypoBHsi: Ethernet, Token Ring, PPP, DSL,
ATM u np.

1 — c¢usnueckuit yposenb mognenan OSI: pernameHTHpyeT ¢H3HYECKHE, MeXaHHYECKHEe
npouenypHsle crenudukanuy. [Ipome ropopsi, ¢pusHueckuil ypoBeHb ONpeesieT Cpely nepeaaun —
BUTAasI Mapa, MEOHBINA MPOBOJ, ONTOBOJOKOHHBINA KabeJb U 1p.

I'oBOps paHee 0 HE3aBUCHUMOCTH pa3HbIX YPOBHEH APYT OT ApPYyra sl UMeJ B BUAY ClEayIolee:
npotokosn Ethernet (kaHaibHBIA ypOBEHb) MOXET paboOTaTh Kak Ha BHUTOM Mape, Tak W Ha
OINITOBOJIOKOHHOM HJIM KOAaKCHAJIBHOM KabOeyie, H BMecTe ¢ TeM Ha 0Oa3de Ethernet moxer ObITH
noctpoena cets IP, IPX nmm, nanpumep, AppleTalk.

2. TlockoysbKy B COBPEMEHHOM MHpPE MNpO(ECCHsI CEeTEBOro aJIMHUHHCTpaTtopa ae-(pakTo
CBsi3aHa ¢ paboroi B ceTH MHTEpHET, TO M M3yuyaTb OCHOBBI CETEBOIO aAMHHHCTPHUPOBAHHS MBI
OyneMm ¢ Bamu Ha mpumepe cemerictBa npotokoyioB TCP/IP Bepcun 4 (B pa3paboTke HaxOoguTCs
nipotokost IPv6, mepexon Ha KOTOPBIM ykKe Hauajcsl B CTpaHaX BOCTOUHOH M I0TO-BOCTOUYHOH a3UH B
KauecTBe 9KcrmepuMmeHTa). Hama ceronHsmHsisi 3agaya COCTOMT B TOM, UTOOBI MO3HAKOMHTBCS C
NpOTOKOJIaMH, Bxoasimumu B ceMmencTBo TCP/IP u mpoBecTH COOTBETCTBHE MEXIYy HHMH H
9TaJOHHOH Mogenblo. [loydyeHHble cerogHsi 3HaHWSI OyOyT sBASITbCS [Uisi Bac OCHOBHBIM
(pyHIaMEHTOM 17151 JaJIbHEHILEro U3yUeHHsI CETH.

B coctaB cemerictBa npotokosioB TCP/IP Bxoasit 8 mpoTOKOJIOB, HE CUMTasi CTOPOHHHX
NPOTOKOJIOB MappyTH3auuH. JIosIbHOCTh pa3pabOTUHMKOB 9TOrO CEMEHCTBa MPOTOKOJIOB
MO3BOJIWJIA HCMOJb30BaTh JIIOOOH MPOTOKOJ MappyTH3auud, oaHako B crangapte TCP/IP
onpenesyieH U COOCTBEHHBIH.

HauneMm ¢ HHKHErO ypOBHS M MIEPEUHCIIUM HX:



- ARP — Address Resolution Protocol — mpotokos npeoOpasoBanusi agpecoB. OdecrieunBaeT
npeoOpa3oBaHHe CETEeBbIX aApecoB B ajpeca ¢usnueckux yctpouctB MAC. Paboraert
OJIHOBPEMEHHO Ha JBYX YPOBHSIX — KAHAJIBHOM H CETEBOM.

- RARP — Reverse Address Resolution Protocol — mpoTokon ob6paTHOro nmpeodpasoBaHus
agpecoB. ObecneunBaet npeodbpaszoBanuss MAC-anpeca B IP-agpec. s paboTsl TpeOyeT Hamuuue
cepeepa RARP c¢ Tabimuelt mnpeoOpaszoBanusi. Yame Bcero HCHONb3yeTcss Uil 3arpysku
0e30UCKOBBIX pabOuMX CTaHLMH, KOTOpble MpH 3amycke He 3HaioT cBoero IP-agpeca. PaGoraer
OJIHOBPEMEHHO Ha JIBYX YPOBHSIX — KaHAJIbHOM M CETEBOM.

- DHCP - Dynamic Host Configure Protocol — mpoTokos AMHAMHYECKOM KOH(HUTYypalHu
xocTa. ITo3BosisieT npucBauBath aapeca IP-agpeca, MapmpyT no yMOJUQHHIO H HEKOTOPYIO IPYryio
ceTeBylo HHpopManuio o cetu [P-yctpoiictBam. PaboTaeT OJHOBpEeMEHHO Ha TpeX YpPOBHSIX —
KaHaJIbHOM, CETEBOM H YPOBHE IPHJIOKEHHH.

- IP — Internet Protocol — mpoTOKOJ cCeTeBOro YpoBHsI, KOTOPBIH COAEPKHUT HUH(POPMAIHIO 00
aJpece JIOTHYECKOro yCTPOMCTBA CETH W HEKOTOPYI0 MH(OPMAIMIO O MapIIPyTH3alHH MaKEeTOB B
CeTH. SIBNseTCSI OCHOBHBIM CETEBbBIM MPOTOKOJOM B Habope mpotokosoB TCP/IP. Hwmeer nBe
OCHOBHbIE (PYHKIHMH — Nepeauy nedtorpamMm (O6JOKOB JaHHBIX) [0 CETH C HAUMEHBIIMMH 3aTpaTaMu
0e3 TMONTBEpXKJEHHS COEAWHEHHsT M olecrieyeHue pparMeHTauud (pa3dMBKHM) NaKeTOB H
nocjeayomen cOOpKH sl MOANEPKKH NMEepeAaud MPOTOKOJY KAaHAJIbHOTO YPOBHSI C Pa3jMYHBIM
MaKCHMAJbHBIM pa3MepoM OJIOKOB Mepe1aBaeMbIX JTaHHBIX.

- ICMP - Internet Control Message Protocol — mpoTOKOJ KOHTpOJsI COOOIMEHHH B CETH
Internet — oOecreunBaeT co3JaHHEe W OTHPABKY MAKETOB C OTUeTaMH OO0 omuOKax M JApyrou
uHdopMamu o oopadoTke IP-nmakeToB, a Takke KOHTPOJISI JOCTYNHOCTH y3/10B B ceTH. PaboTaeT Ha
cepTeBOM ypoBHe Moneau OSI.

- IDRP - ICMP Router-Discovery Protocol — ICMP-nipotokon oOHapyKeHHs
MapIIpyTH3aTOpPa: HCIHOJb3yeT OOBSBIACHHS M 3alpoChl MapIIpPyTH3aTOPOB, YTOOBI ONpPENENHUTDb
ajipeca MapIIpyTH3aTOPOB COCEHUX ceTer. PaboTaeT Ha ceTeBOM ypOBHE.

- UDP — User Datagram Protocol — npoTokoJs nepegauu OJIOKOB JaHHBIX IOJIb30BATEJIS:
NPOTOKOJI TPAHCIOPTHOTO YPOBHS, HE TPeOYIOIMI MOATBEpKIAEHUS coeauHenus. Mmeer cucremy
MOPTOB, MO3BOJISIIOMIMX Pa3IMYaTh NPUIOKEHHS], paboTaomye Ha OHOM YCTPOHCTBE.

- TCP - Tranfer Control Protocol — mnpoTOKon ympaBieHHs MepeAaued: MPOTOKOJ
TpaHcropTHOro yposHst moaean OSI ¢ moaTeepkaeHHeM coeluHeHus. Kpome cucTembl MOpTOB
BBOJHT TaKKe MOHSTHE COEAMHEHHS], MO3BOJISIONIET0 OJHOBPEMEHHYIO pabOTy MOPTOB B PekKHMax

“OOHH KO MHOTHM .



