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Bl gep:xuTe B pykax yueOHoe mocobue 1o Kypcy «OCHOBBI KOMIILIOTEPHBIX Ce-
Tel», KOTOPOe BXOAUT B CEPUI0 9JIeKTUBHBIX YUEOHBIX KYPCOB [JIA CTAPIIEKJIACCHU-
KOB, paspaboTaHHbBIX II0 3aKasy Kopmopamuu Microsoft B paMkax MeskIyHapoOmgHON
unannuatuBbl Microsoft «IlapTHepcTBO B 00pa3soBaHUM» .

3amavya MHUIUATUBBI — IIPEIOCTABUTH YUUTENAM BO3MOYKHOCTH ITOBBIIIIEHUS
KayecTBa 00yUYeHUSA 3a CUET MCI0Jb30BaHUSA HOBBIX MH(OPMAIIMOHHBIX TeXHOJJIOTHUHN
B yueOHOM IIpoliecce W IOMOYb IITKOJbHUKAM B IPO(ecCHOHATLHOM CaMOOIIpeIese-
HUU [JI YCIIEITHOCTH B Ku3HU. VH(GOopMAIMOHHbIE TEXHOJIOTUN HEO0O0XOIUMbI COBpe-
MEHHOMY YeJIOBeKY [JII aKTUBHOI'O MCIIOJIB30BAHUA B MH(DOPMAIIMOHHON MesATeIbHO-
cru u Oymymieir mpodeccuu. ITo U sPdeKTuBHaAA o0paboTKa MHMOPMAIUU C
IIOMOIIbI0 KOMIIBIOTEPA, U yIIpaBjieHue uubopmMaliueil, u obIieHre, U COBMeCTHAsA
KOJIJIEKTUBHAsA paboTa B KOMIBIOTEPHOI CETH, M HACTPONKAa KOMIBIOTEPHOTO Pabo-
Yero MecTa, U KOMIILIOTEPHOE MOEeJMPOBaHNe, W IIPOrpaMMUPOBAHUE ITPOIIECCOB
pasaIuYHOM IPUPOAbI. {15 pasBUTUSA 9TUX U APYTUX HABBIKOB, IIOJYUUBIINX HA3Ba-
HUe «HaBbIKM XXI BeKa», U CIYKAT dJIEKTUBHBIE yueOHbIe Kypchl Microsoft.

Kypcwr Microsoft cepum «IlapTHepcTBO B 00pasoBaHUM» IIepeBefeHbl HA I3BIKHI
MHOTHUX CTPaH MHpAa U YCIIEITHO NCI0Jb3YIOTCA B IIIKOJIAaX 3TUX cTpaH. Kopmoparusa
Microsoft o6ecrreunia BbICOKOE KaueCTBO KYPCOB, OMUPASACH Ha OIBIT CBOUX CIIEIH-
aJIMCTOB U IPAKTUKY MCIOJb30BaHU:A perenuiir Microsoft 8 mupe. B Poccun joxa-
JIN3aInsa KypPcoB ocyIecTBaeHa usgareabctBoM « BMHOM. JlaGopaTopus 3SHaAHUH» .
Kypchl moMoryr yuuTessaMm 1 yUeHHKaM BMECTe OPraHn30BaTh MIPOEKTHYIO PaboTy B
mikosie. OQHM KypChl HAIIPaBJIEHBI Ha MCII0Jb30BaHUEe MHMOPMAIMOHHBIX T€XHOJIO-
ruii B pasHBIX IIPEIMETHBIX 00JacTsaX, ApPyrue — Ha 0ojiee Iiy0OKOe M3ydeHNe
KOMIIBIOTEPA, CeTel M MPaKTUKYy UX TEXHUUYECKOTO OOCIIy KUBAHUS.

Bariemy BHUMaHUIO Ipeasaraercs yuebHoe mocobme 1m0 Kypcy «OCHOBBI KOMIIBIO-
TePHBIX CeTell», KOTOpoe MMeeT opuruHabuoe HasBaHue « Understanding and Building
Basic Networks». Kypc 6611 paspaborau crneruanancramu Komnauunu JES & Co, USA.
Jlokanusanus Kypca njs1 Poccuu 6bla BBITOJIHEHA KOJJIEKTHBOM 10 PYKOBOACTBOM
H. E. Bacunweoii u JI. M. 3aBbanoBoit us fIpociasckoro IleHTpa TeseKOMMyHUKA-
nuit 1 nHGOPMAIIMOHHBIX CUCTEM B 00pasoBaHUU. AmanTaius Kypca AJs UCI0JIb30-
BaHUA B KAUeCTBe dJIEKTUBHOIO B cTapIieil mrkosie 6p11a nmposeaena O. B. BoromoJio-
BOM, 3aMecTHUTeJeM JUPEKTopa 110 MHQPOPMAIIMOHHBIM TeXHOJOTuAM ITKOJIbI Ne 2030
Mocksel. [JopaboTka yueOHOro mocobus Kypca U paspaboTKa MeTOIUMYECKOTO II0CO-
OusA ass yunresaeit 6b1au BoimosHeHb! V1. B. EpMaxkoBbIM, 3aBeAyIOMUM UHGOPMAILH-
ouubiM otgesom MHXC PAH, cepruduiinpoBaHubiM IpernogasaTesem Microsoft.

ITenp Kypca — IMO3HAKOMUTH C OCHOBAMHU IMOCTPOEHUS KOMIBIOTEPHBIX CeTell u
HMHuTepHeTa, IOMOYb BaM MOATOTOBUTHCA K CO3JAHUIO U MCIIOJIb30BAHUIO CETEH, IM0-
HATHh NTPUHIUIIEI TocTpoennus World Wide Web u apyrux MHTEepHET-CEPBUCOB, HAY-



4 K yntartento

YUTHCA 00ecleunBaTh 3alllUINeHHBbIe CeTeBble coelMHeHUsA. B mpoliecce oOyueHUS
BBl CMOXKeTe paspadoTaTh IJIaH KOMIIBIOTEPHOU CeTH AJSA AOMAa WJU IITKOJBI, II0-
CTPOUTH €€ BMecTe C yuuTejeM MH(GOPMATUKU, OPraHM30BaTh PabOTy MIKOJIbHOMN
CIAy:KObl TEXHUUECKOI IOAAEePKKN KOMIIBIOTEPOB.

Kypc «OcHOBBI KOMIIBIOTEPHBIX ceTel» ObLa ampobupoBad B 2006/2007 yueob-
HOM TOIy B IBYX MOCKOBCKUX ITKojax — ImKojse Ne 2030 u IlenTpe obpasoBaHusA
Ne 497, mom pyKOBOACTBOM 3aMECTHUTEJIEH JUPEKTOPOB II0 MH(POPMAIIMOHHBIM TeX-
HosorusaMm O. B. Boromososoit u O. @. MowuceeBoii.

Hacrosamiee, Tpetbe usganue Kypca « OCHOBBI KOMIBIOTEPHEBIX ceTeli» MOAT0TOB-
JIEHO C YUeTOM Pe3yJIbTaTOB IIPOBeAeHHOI anpobamuu. B ero opaboTke IpuHIMAa-
JU ydacTHe CcIenuaaucTbl usxarejbctBa «BMHOM. JlabopaTopus 3HaAHUI»:
M. C. IiBerkoBa, A. A. Exusapos, B. II. Caiikos, O. A. IToxme:xaesa, I[. 0. Ycen-
KOB, a Takke O. B. BoromosioBa u B. B. MoposoB, moieHT MOCKOBCKOT'O HHCTUTYTA
oTtkpbiTOoro obopaszoaunusa (MMOO).

Kpowme mpemyiosxeHHOro BaM B 3TOl KHUre Kypca «OCHOBBI KOMOBIOTEPHBIX Ce-
Teit» cepus KypcoB Microsoft «IlapTHepcTBO B 00pasoBaHuM» BKJIOYAET yueOHBIE
mocoous:

Ocnosévl npozpammuposanusn na npumepe Visual Basic .NET

Iless Kypca — IMO3HAKOMUTHCSA C OCHOBHBIMH KOHIIENIIMAMU O00'beKTHO-OPUEH-
TupoBaHHOTO mporpammupoBanusi. C momoiesio Visual Basic .NET Bbr Hayumrecs
IIPOrpaMMUPOBAaTh WHTEePEeCHble U IIPUBJIEKATENbHbIE IIPUJIOKEHUT, B TOM YUCIe
JUI IIKOJIBHOTO cadita. Kypc macT BOBMOMKHOCTE MCCIeNOBATH MUD IIPOTPaMMUPOBA-
HUA ¥ Ha IPaKTHKe IIOHATH, YTO 3HAUUT OBITH IporpammucroM. Kypc mosBoaut op-
raHm30BaTh pabory mKoabHOTO «Kiyba mporpammucToB» u «Beb-cTyaum».

Yueonvie npoexkmut ¢ ucnonvsoéanuem Microsoft Office

OcHOBY Kypca COCTaBJSAET JeTATbHOE OUCAHNE YETHIPEX IIPOEKTOB, BBHIIOIHIE-
MBIX YUYAIUMUCH I10]] PYKOBOACTBOM YUHUTEJISA: CO3MAHUA MHPOPMAIMOHHBIX OI0JI-
JeTeHel, paspaboTKU MapKETHHIOBOI'O IJIaHA, CO3MAHUSA MOPT(OJSNO AJIA YCIeIl-
HOM Kapbepbl, IPUOOPETEHMs OIbITa TPaMOTHOTO IOKymarejas. IloMUMO 3THX
IIPOEKTOB, HA KOMITaKT-AMCKE IPUBEIEHbI OMMCAHUA JOMOJHUTEIbHBIX TPOEKTHBIX
ungei, ycmemrnas peanamsanus KOTOPHIX CBsizaHA ¢ (DOPMUPOBAHUEM U PA3BUTUEM
IIKOJILHOT'O U3JaTeIbCTBA, IPECC-1IIeHTPa, OMOINOTEYHOI0 MeANAaleHTPa, IIIKOJIbLHO-
ro nHGOPMAIMOHHOTO OI0PO0, YUeOHOH TeJeCTyAUuN U IIp.

Ilepconanvhuvlii Komnviomep: Hacmpoilka U mexHuieckas noddepicka

ITenb Kypca — OCBOUTH OCHOBHBIE IIOHATHA ¥ COOTBETCTBYIOIIVE TEXHUYECKUE
HaBBIKM JIa0OpPaHTA IMKOJBbHOU CJIY:KObl TEXHUUYECKOU IIOANEP:KKH KOMIILIOTEPOB.
HsyueHue Kypca IIO3BOJIAET YCIEIIHO Pa3BepHYTh 9PGEKTUBHYIO CUCTEMY TeXHUYE-
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CKOIl TOAMEePKKM KOMIBIOTEPHBIX PAbOYMX MECT ydyuTesaeil, afMUHUCTPAIUU U
MIKOJIbHUKOB IIPU UX 3aTPYAHEHUSIX B paboTe ¢ KoMIIbloTepoM. JlaHHBIIT KypC PEKO-
MEeHYeTCs OCBaMBaTh COBMECTHO ¢ KypcoM «OCHOBBI KOMIBIOTEPHBIX CETEH» B PaM-
Kax AesTeJbHOCTH IITKOJBHOM CJY:KObI TEXHUYECKOH MOAAEP:KKU KOMIILIOTEPOB,
KOTODYIO IIpe/jiaraeTcsi OpraHu30BaTh B IITKOJIe Ha OCHOBE OIBITA MEKAYHAPOILHOTO
npoexTa Kopropanuu Microsoft «Student Help Desk». 9ToT mpoeKT mpezaraer
CHCTEMHOE pellleHne MpobieMbl TPOMUIAKTUKYA U MUHUMAJIbHOM TeXHUUECKOH IO/I-
IeP:KKU KOMIBIOTEPHBIX Pa0OUMX MeCT M KOMIIbLIOTePHBIX ceTeil. Co3manue B IIKO-
Jie CaysKObl TeXHUUECKOI MOAAEP:KKU IMOMOYKET IPU OTCYTCTBUU CUCTEMHOTO af-
MUHHCTPATOPa B OIIEPATHBHOM DPEIIeHUU 3aJayU TeXHUUYECKOTO O0CIyKUBAHUA HE
TOJIBKO IITKOJILHOTO, HO U JOMAaIllHero KoMuboTepa. IlapTHepom mo npoexkTy B Poc-
cun aBasercsa komnauusa Softline Consulting, KoTopas oxasbiBaeT KOHCYJIbTAIH-
OHHYIO ITOJJEeP:KKY U 00yUeHMe IITKOJbHBIX KOMIIBIOTePHBIX OPUTak, UCIOJIb3Ys CO-
BpeMeHHbIe TeXHOJIOTHU U caiiT www.softline.ru

BBogsa yuumteseili u ydamuxcsd B MHUDP HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTU
Microsoft, xypcel cepun «ITapTHepcTBO B 00pa3oBaHuM» MOTYT CTATh IEePBOIT CTY-
TMEeHbKOM B JaJIbHENIIIeM OCBOEHUU 9TOH cdephbl Ha aBTOPU30BAHHBIX Kypcax C IIO[-
TBePIKIEHNEM IIPUOOPETEeHHOT0 KBAJTU(MUKAIMOHHOIO YPOBHS IPU3HAHHBIMHU Ha
MeXKAYHapOJHOM ypoBHe cepTuduraramu Kopropanuu Microsoft.

MeI :xKeslaeM BaM yCIIeXOB U OyJeM pajbl, eCJIM BaM IMOHPAaBATCS HAIU KYPChI!
CBou BIevaTtJieHUsA O BBIOpAHHOM BaMU Kypce Bbl MOJKEeTe paccKasaTh HaM, HAallCaB
10 JIeKTPOHHOU IIoUTe Ha agpec:

russia@microsoft.com
C Haunrywwumu noxcenranuamu, compyonurxu Poccuiickozo ogpuca Microsoft
http://www.microsoft.com/ru/ru/default.aspx



NnaBsa

B atou rnaBe

Bbl HangeTe oTBeTbI
Ha cnepgyloume
BOMNpPOCHI:

= Ymo makoe cemb?

m Kakue 603MOXHbI
munbsi cemei?

= Kakoebl
ocobeHHocmu
00HOpaH208bIX
cemell u cemel
Ha OocHoge
cepeepa?

= Ymo makoe
KOM6OUHUpPOBaHHbIE
cemu?

» Kakue annapamHbie
u npozpaMMHbIe
cpedcmea
Heob6xo00umbI
onsi obecrneyeHusi
e3aumodelicmeus
KoMnbromepog?

Y10 Takoe
KOMNbITEpPHasa ceTb

ITopoOyeMm mpeacTaBUTH cebe MUP IPUMEPHO TPUIIIATH
OATH — COPOK JeT Hasazx. Mup 0e3 0OIIeJOCTYIIHBIX
KOMIIBIOTEPHBLIX ceTeii. Mwup, B KOTOPOM KaXKIbIHA
KOMITBIOTEP JOJIXKEeH ObIJI MMeTh COOCTBEHHOE XPAHUJIU-
I1e JaHHBIX U COOCTBEHHBIN MpuUHTEpP. MUp, B KOTOPOM
He OBLIO 9JIEKTPOHHON IOYTHI M CHUCTEM OOMeHa MTHO-
BeHHBIMU coobmienuavu (Hanpumep, 1CQ). Kak Hu
CTPaHHO 3TO 3BYUYUT ceiiuac, HO 0 MOSBIECHUA KOMIIbIO-
TEPHBIX CEeTel Bce 9TO OBLIIO UMEHHO TaK.

KomnbioTepbl — BayKHasi YacTb CETOMHSAIIHETO
MHpa, a KOMIbIOTEPHBIE CETH CEepbe3HO 00JerdaroT
HAIly JKMW3Hb, YCKOPAA paboTy u Aejiad OTABIX Oojiee
WHTEepecHBIM. DbBjlaromapsa 3Toil KHure BBLI y3HaerTe,
KaK YCTPOeHBI 1 paboTaloT KOMIbIOTEPHBIE CeTU, Ha-
yuuTeCh IPOEKTUPOBATH U CO3IaBaTh UX, OCBOUTE pa-
6oTy ¢ HanboJiee HOMYJAAPHBIMI CETEBBIMU IIPUJIOMKE-
HUSIMMA.

IIpakTuuecku cpasy mocJje mosaBiaeHusa OBM Bos-
HUK BOIIPOC O HaJaXKMBAaHUM B3aNMOAEUCTBUA KOMIIb-
I0TEePOB APYT C APYroM, 4TOOBI 6oJiee ahPeKTUBHO 00pa-
baTeIBaTh MHMOPMAIHIO, MCIOJb30BATH IIPOTPAMMHELIE
U ammapaTHbIe pecypchl. IloaBuanch u mmepBbie CeTH, B
TO BpeMsA OOBEIUHABIINE TOJLKO OoJbiine OBM B
KPYIHBIX KOMIIBIOTEPHBIX IleHTpaxX. OgHAKO HACTOS-
Ui «ceTeBOi OyM» HauaJsCA IIOCJe MOSABJIEHUS IepPco-
HaJIBHBIX KOMIIBIOTEPOB, 6BICTpO CTaBIINX OOCTYIIHBIMM
IMIUPOKOMY KPYTY IOJIb30BaTeseil — cHauaja Ha pado-
Te, a 3aTeM U gomMa. KoMObloTephl CcTaIu 00beqUHATD
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B JIOKaJIbHBIE CETH, a JOKAJbHBIE CeTHU — COENUHATH
IPYT C APYTroM, MOAKJIOUATh K PErMOHAJBLHBIM U IJIO-
0albHBIM ceTsAM. B pesyabraTe 3a IIOCJeIHNE IATHAL-
aThb—/IBaJaTh JI€T COTHN MUJIJINOHOB KOMIBIOTEPOB B
Mupe ObLIM OO0BEJMHEHBI B CeTH, W 0OoJjiee MUJIAAPLA
oJIb30BaTeeli MOJIyUUJI BO3MOKHOCTH B3aMMO/IEHCT-
BOBATH JAPYT C APYI'OM.

CeromHsa MOXKHO C YBEPEHHOCTHIO CKas3aTh, UYTO
KOMIILIOTEPHELIE CETH CTAJH HEeOThEeMJIEMOH YacThIO
Hallled KU3HU, a 00JIaCTh UX IPUMEHEHUs OXBaThIBa-
eT OYKBAJIbHO Bce c(epbl YeJIOBEUEeCKOU AedATebHO-
CTH.

CeTb (Network) — rpynna KoMnbroTEPOB U/UNn gpyrmx
YCTPOWCTB, KakuM-Nnbo crnocobom coedMHeHHbIX Ans
obmMeHa MHopMaLIMen 1 COBMECTHOIO UCMONb30BaHUS
pecypcoB.

IIpencraBbTe, UTO y Bac €CTh HECKOJBKO OTHAENb-
HBIX, HE CBABAHHBIX B CeTh KOMIIbIOTEPOB. UTOGHI B Ta-
KOIf a8MOHOMHOI cpefie paboTaTh C ONHUMU U TEMU K€
JaHHBIMU, HY’KHO C OJHOTO KOMIIbIOTEDPA CKOIIMPOBATH
daiiapl Ha Kakoi-i1nbo HOoCUTe b (HampuMep, Ha IuC-
KeTy), IOCJie Uero mepeHecTH 3TH (aljbl Ha APYyrue
KOMITBIOTEPHBI. A AJ1s1 GBICTPOI pacrmevyaTKy JOKYMEHTOB
OpHUAeTCcsa CHAOAUTH KasKAbIH M3 KOMIIBIOTEPOB OTeJb-
HBIM npuHTepoM. OmMHOBpEeMeHHAas ’Ke COBMecCTHas pa-
00Ta HECKOJBKUX IOJb30BaTEJIEH C OMHUM U TEM Ke J0-
KYMEHTOM B TaKOIl CUTyaIlMU IPOCTO MCKJIIOUAETCS.

Temepsb COEIUHUM KOMIIBIOTEPHI B ceTh (puc. 1.1) u
HACTPOUM OOIIUI JOCTYI K TpedyeMbIM pecypcam. OKa-
3BIBAETCs, YTO AMCKETHI OOJIbIIIe HaM He HYKHBI, Ja U
OPUHTEP IOTpedyeTcA TOJBKO OAuH. M BBITOAHO, U
ymo6HO!

Pecypcbl — nporpammbl, ansbl gaHHbIX, a Takke
NPUHTEPBI U OpYrMe COBMECTHO MCMONb3yeMble Nepu-
depuiiHble YyCTPOMCTBA B CETH.
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Komnviomep 4 ITpunmep

Komnviomep 3

Puc. 1.1. IIpocreiimasa ceTh: HECKOIbKO KOMIIBIOTEPOB U OOIIUI IPUHTED

Knaccudumkauma KoMnbOTEPHbIX
ceTen

Bo3MOKHO MHOKECTBO Pas3JIMYHBIX CIIOCOOOB KJIACCHU-
duKamuy KOMIBIOTEPHBIX ceTeil. 37Iech MbI PAcCMOT-
PUM TOJILKO OCHOBHBIE U3 HUX.

> B saBucmmocTH OT paccmosnus mexncdy c6s3vl6aCMbLUU
Y37aMU CeTH MOYKHO Pa3/iesINTh Ha TPU OCHOBHBIX KJjacca:
JIOKAJbHbLe, Pe2UOHANbHYbLe U 2a00aabHble (puc. 1.2).

Cetu
JlokajabHbIE PeruonanpHbIe I'mo6anbHbIE
LAN — MAN — WAN —
Local Area Metropolitan Wide Area
Network Area Network Network

Puc. 1.2. Knaccupukaiusa ceTeil Mo PacCTOAHUIO MEXKAY y3JIaMU
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JNlokanbHasa BbluucnutenbHasa cetb (JIBC) —
HebonbLLas rpynna KOMMbOTEPOB, CBA3AHHbLIX APYT C
OPYromM 1 pacrnonoXeHHbIX 00bIYHO B Npeaenax OaHo-
ro 3gaHuns Uy opraHnsaumn.

PermoHanbHasi ceTb — ceTb, COeAMHANLWAsA MHO-
)KECTBO JloKarbHbIX CETEN B paMKax O4HOro palnoHa,
ropofa unu permoxa.

MmobanbHasA ceTb — ceTb, 00beAUHALLLAA KOMIbIO-
Tepbl pa3HbIX ropoaoB, PerMoHOB U rocy4apcTB.

O0bepuHenre TJI00aJbHBIX, PETMOHAIBHBIX U JIOKAIb-
HBIX BBIUMCJIUTEIbHBIX CeTell MO3BOJISET CO3[aBaTh MHO-
rOypPOBHEBBIE HEPapXUM, KOTOpPble IMIPEJOCTABJISIOT
MOIIIHBIE CPEJICTBA [JIsi 00pabOTKY OTPOMHBIX MaCCHUBOB
JaHHBIX U JOCTYII K MPAKTUYECKN HEOrPDAHUUYEHHBIM MH-
dopmanmorHBIM pecypcaMm. Ha puc. 1.3 nmpuBeneHa ogHa
13 BO3MOYKHBIX MePapXUil BBIUMCIUTEJbHBIX CEeTell.

T'nobanbHas ceThb

Peruonanpuas cers 1 Peruonansuas ceTb 2

Puc. 1.3. IIpumep o0bequHEHUS CeTEH
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nasa 1

VPN-cepsep 1

Jloxanvras cemo 1

JlokanpHble BhIumMcauTenabHble cetu (JIBC) moryt
BXOJUTH B KaueCTBe KOMIIOHEHTOB B COCTAB PErMOHAJb-
HOU CeT!; peruoHaJbHBIE CeTH — OOBEJUHSATHCA B CO-
craBe IJIOOAJILHOM CeTH; HAKOHeIl, IJIO0AJIbHbIE CeTU
MOT'YT 00pas3oBBIBATE eIlle 00jiee KPYIIHbBIE CTPYKTYPHI.
CaMbIM OOJIBIIIMM OO0BeAUHEHHNEM KOMIILIOTEPHBIX Ce-
Tell B MaclITadbax IaaHeTbl 3eMJIs HAa CerOSHA ABJISETCS
«ceThb ceTeii» — Humepunem.

MuTepecHbBIM MPUMEPOM CBS3UW JOKAJbHBIX U TJIO-
0aIbHBIX CeTell IBJISETCA GUPMYALbHASL LACMHASL CeMb
(Virtual Private Network, VPN). Tak Ha3pIBaeTCcs ceTb
opraHmu3aIuu, MoJyJyarInasaca B pe3yabraTe o0beauHe-
HUS IBYX WX HECKOJbKUX TEePPUTOPUATHLHO pasiesieH-
HBIX JIBC ¢ TOMOIIBI0 OOIIEQOCTYIIHLIX KaHaJ0B I100a-
JBHBIX ceTell, HampuMmep, ueped MHTepHeT (puc. 1.4).

VPN-cepgep 2

Tpancnopmuas cemv —
Hnmepnem

VPN-mynuenv

Bupmyaavnaa wacmnuas cemo

Puc. 1.4. BI/IpTyaJII)Haﬂ YyacTHasA CeThb — HECKOJBbKO JIOKAJBHBIX ceTell IpearnpuATud,

o0benMHEHHBIX uepe3 IHTepHeT
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» ITo muny cpedv. nepedauu cetu NeJATCA HA NPOGOIHbLE
u Oecnpogodnuvie (puc. 1.5).

Ceru

IIpoBoxHBIE
(c mcmosb3oBaHUEM
MeJHOTO KOaKCHAJIbHOTO
KabeJist, BUTOM Iaphl,
OIITUYECKOT'0 BOJIOKHA)

BecnpoBonubie
(c mepenaueit nHGOPMALIUL
M0 paJuoKaHaIaM,
B MH)PaKpPaCHOM JHUAaIa30HE)

Puc. 1.5. Knaccuduramus ceteil Mo TUIY CPenbl lepenadu

» o ckopocmu nepedayu uH@OPMAYUU CETH MOKHO Pas-
JeJIUTh Ha HU3KO-, CpedHe- U BblCOKOCKOPOCMHbLE

(puc. 1.6).
Cetnu
\
HuskockopocTHbIE CpemxHecKkopoCTHBIE BricokockopocTHBIE
(mo 10 M6ur/c) (mo 100 Mb6wurt/c) (cBeimze 100 M6wurt/c)

Puc. 1.6. Knaccuduranusa cereil o CKOPOCTH Iepefaun nuHbopMaum

> C TouKu 3peHus pacnpedeseHus poseil mexoy KoOMNbvo-
mepamu ceTu OBIBAIOT O00HOPAHZOBble W KJAUCHM-
cepgepHule (puc. 1.7).
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Ceru
OnHopaHTroBHIE ( Knauenr-cepsepHbie
St CeTUu C BBIIEJICHHBIM CE€PBEPOM,
(Peer-to-Peer Network) Dedicated Server Network)

Puc. 1.7. Knaccuduranusa cereil 10 pacupereleHUIO POJIEH MeXAY KOMIIBIOTepaMU

Komnviomep 2

IIoCKONBKY MOHATHUA ONHOPAHTOBBIX U KJIHMEHT-
CEPBEPHBIX ceTel OueHb BaXXHBbI, PACCMOTPpUM HX IIO-
IpoOHee.

OpHopaHroBble ceTu

B ogrOpanrosoii cetu (puc. 1.8) Bce KOMIIBLIOTEPHI PaB-
HOUpPaBHBLI. Ka'KAbINl M3 HUX MOJKET BBICTYIIATh KakK B
poJsu cepBepa, T. €. IPeJOCTaBIATD (pailyabl U ammapar-
HBIe pecypchl (HAKOIUTENM, IPUHTEPHI U TIP.) APYTUM
KOMITBIOTEPAM, TaK U B POJIU KJINEHTA, IIOJIb3YIOIerocs
pecypcaMu IpyTHX KOMIboTepoB. Hampumep, eciau Ha
BaIlleM KOMIIBIOTEDPE YCTAHOBJIEH IIPUHTED, TO C €T0 II0-

Komnviomep 1

Komnviomep 3

Puc

Kommymamop

: IIpunmep
]

Komnviomep 4

. 1.8. IIpumep OogHOPAHTOBOM ceTu
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MOIILI0 CMOTYT paclieyaThIBaTh CBOU JOKYMEHTHI BCe
ocTaJIbHBIE II0JIb30BATEJN CEeTU, a Bbl, B CBOIO OUepelb,
cmorkeTe paborars ¢ IHTepHETOM, IIOAKJIIOUEeHNE K KO-
TOPOMY OCYIIECTBJISIETCA UYepes3 COCeTHUIN KOMIIbIOTED.

ApmMuHucTpaTop ceTM — 4enoBek, obnagatowmn
BCEMW NMOSTHOMOYMAMU ANs yNpaBreHns KoMnbloTepa-
MM, NOMb30BaTENSAMU U pecypcamm B CETU.

AOMUHUCTPUPOBAHUE CETU — pelleHne Lenoro
KOMMJieKca 3agad no ynpasrieHnio paboToi KOMMbio-
TepoB., ceTeBoro o6opynoBaHus 1 Nnonb3oBaTenen, 3a-
LMTe OaHHbIX, oBecrneyeHuto JoCTyna K pecypcam,
yCTaHOBKe ¥ MOAepHU3aLuM CUCTEMHOrO U Npuknag-
HOro NPOrpaMMHOro obecneyeHus.

I'IpeumymeCTBa N HeJOCTaTKU OOHOPAHIroBbIX ceten

IIpeumyuwecmea Hedocmamru
M jerkocTs B yCTAHOBKE U HACTPOMKeE; X HE06XOAMMOCTE IIOMHUTE CTOJIBKO
M HesaBUCUMOCTD OTIEIBbHBIX KOMIIBIOTEDOB IapoJjien, CKOJIPKO NMeeTCs
U UX PecypcoB APYT OT APYTa; paszieIeHHBIX PecypcoB (A ceTei

Ha ocuoBe Windows 95/98), 1u6o nmen
u mapoJen nyia Bxoga (A ceTeil Ha
ocuoBe Windows NT/2000/XP);

¥ Heo6x0AMMOCTH IPOU3BOAUTE PE3EPBHOE
KOIIMPOBaHUE OTJEJbHO Ha KaKI0M
KOMIIbIOTEPE, YTOOHI BAIUTUTh BCE
COBMECTHO WUCIIOJIb3yeMbIe JaHHbIE;

M BO3MOKHOCTH [JIsT TIOJIB30BATENIS
KOHTPOJINPOBATEL PECYPCHI CBOETO
COOCTBEHHOTO KOMITBIOTEDA;

M cpaBHUTEIBHO HUBKASA CTOMMOCTD
Pas3BePTHIBAHUA U MOAAEDPIKKU;

M orcyTrcTBHE HEOGXOAMMOCTH
B JIOIIOJTHUTEJIbHOM IIPOTPAMMHOM
obecrieueHuu (KpoMe oIeparmoHHOMN
CHCTEMBI);

[x] OTCYTCTBHUE BO3MOMHOCTU
IOEeHTPaJIN30BaHHOI'O YIIPABJI€HUA CETHIO

U JOCTYIIOM K JAaHHBIM;
M orcyTrcTBHE HEOGXOLUMOCTH

B IIOCTOAHHOM IIPHUCYTCTBUU
agMHUHUCTpaTopa CeTu

%] kak pesysbTaT — HUBKAasS 06IIAs
BaIUIEHHOCTh CEeTU U JaHHBIX
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nasa 1

Kauenum 1

—

Yucao KOMOBIOTEPOB B OJHOPAHTOBBIX CETAX OOBIU-
HO He mpesblmiaer 10, oTcioga UX APyroe HasBaHUEe —
pabouvas zpynna. TUODWYHBIMK OpUMepaMy pabOUMX
TPYIII ABJSIOTCSA JOMAIITHUE CEeTU UJIN CeTU HeOOJIbIITUX
o(ucos.

CeTu c BbiaeneHHbIM cepBepoM
(ceTn TMNa «kNueHT—cepBep»)

Kak mnpaBuio, cetu co3maiorTcsa B YUPEKACHUAX WJIN
KPYIHBIX OpraHusanusax. B Takux cerax (puc. 1.9) BbI-
JIeJIAIOTCA ONUH MJIM HEeCKOJIbKO KOMIIBIOTEPOB, HasbIBae-
MBIX Cepéepamu, 3afiaua KOTOPBIX COCTOUT B OBICTPOHM U
a(dexrTUBHOI 00pabOTKe GOJIBIIIOTO YKCJIa 3alIPOCOB IPY-
TUX KOMIIBIOTEPOB — KJauermos. Ilpu sToM Kauenmcerue
3anpocyl GBIBAIOT CAMBIMU PA3HBIMU, HAUMHAS C IIPOCTEH-
e IPOBEePKY UMEHU U apoJid II0JIB30BaTe A IIPU BXOJIe
B CHCTEMY U 3aKaHUUBAA CJIOXKHBIMU ITOMCKOBBIMU 3aIIPO-
camu K 6asaM JaHHBIX, Ha 00pabOTKY KOTOPBIX ZaKe CO-
BpPEMEHHBII MHOTOIIPOIIECCOPHBIA KOMIILIOTED MOXKET
TIIOTPATUTh HECKOJIBKO UaCOB.

Cepaep

IIpunmep

i Kauenm 4
{
Kommymamop

n

Kauenm 2 Kauenm 3

Puc. 1.9. ITpumep ceTu ¢ BbIZEJEHHLIM CEPBEPOM
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CepBep — creunansHO BbIAENEHHbIN BbICOKOMPO-
N3BOAUTENbHbBIN KOMMbIOTEP, OCHALLEHHbIA COOTBET-
CTBYIOLLMM NPOrpaMMHbIM OBecrnedeHneM, LeHTpanm-
30BaHHO YNpaBrsloWmMn paboTon cetu wvnu npego-
CTaBNSAOLLMIA APYTIM KOMMbIOTEPaM CETU CBOU PeCypChbl
(dpannbl aHHBIX, HAKONUTENW, MPUHTEP U T. 4.).

KnueHTCcKknin KomnbroTep (KNUEHT, paboyas CTaH-
UMA) — KOMMbIOTEP PSAOBOrO Mofb3oBaTeENs CeTH,
nonyyarmoLwmin OCTyn K pecypcam cepsepa (cepBe-
poB).

OOBIYHO B POJIM CEPBEPOB BBLICTYMAIOT 00Jiee MOIII-
HbIe U HaJle’KHbIe KOMIIbIOTEDHI, YeM I10/Ib30BaTeIbCKUe
pabouwne craunuu. CepBepbl YacTO OCHAIIAIOT CIIeIHa-
JIN3UPOBAHHBIM 000pPyZOBaHUEM, HAIPUMED eMKUMU
XPAHUJIUIIAMY JAaHHBIX (PKECTKUMU JUCKAMM U TaK Ha-
3LIBAEMBIMU «pelifi-MaccuBaMMU» Ha MX OCHOBE), HAKO-
NUTEJIIMU Ha MarHUTHON JIeHTe AJIs Pe3ePBHOr0 KOIIU-
pPOBaHUs, BBICOKOCKOPOCTHLIMU CETEBBIMU aJalTepaMu
u T. 1. Takme KOMIIbIOTEPHI Pa0OTAIOT IIOCTOSHHO,
KPYTIJIOCYTOYHO IIPEJOCTABISA II0JIb30BATEJIAM CBOU pe-

CypchI U o0eciieunBasi JOCTYH K CBOUM CJIy:KOaM.

ﬂpeumymeCTBa N HeJOCTAaTKM KIMTMeHT-CepPBepPHbIX ceten

IIpeumyuecmea

Hedocmamxu

M ucmonb3oBaHMe MOIITHOTO CEPBEPHOTO
obopynoBaHUsA o0ecreunBaeT OBICTPHIN
IOCTYII K pecypcaM 1 d3((PeKTUBHYIO
00paboTKy 3aIIpOCOB KJIUEHTOB:

OIVH CEPBEP MOYKET OOCIY:KMUBATH
TBICAYM IIOJB30BATEJICIH;

M uenTpanusanusa JaHHBIX U PECYPCOB
II03BOJIET HAJAAUTDL YETKOE
yupasJyieHue nHpopMaein u
TIOJIb30BATEILCKUMU JaHHBIMU;

M pasmelieHre JaHHBIX HA CepBepe
CYIIIeCTBEHHO YIIPOIIlaeT IPOIeyPhI
pPe3epBHOTO KOIIMPOBAHUS;

M nossimaercs ob1asi 3anuIeHHOCTH
CeTU W COXPAHHOCTH JaHHBIX

HEMCIIPaBHOCTH CcepBepa MOXKeT CleslaTh
BCIO CETh IPAKTUUYECKU HepabOTOCIIOCOOHOM,
a pecypchl — HEIOCTYIIHBIMU;

CJIOKHOCTb Pa3BEPTHIBAHUS
U TOANEPIKKY TpeOyeT HaJIUMUns
KBaJIN(PUIIIPOBAHHOIO IIepCOHATA,
YTO yBEJIHMYUBAET OOIIYI0 CTOMMOCTH
COIIPOBOYKIEHUS CETH;

X cTOMMOCTD CONPOBOMKIEHUSA CETH
TaKKe YBEeJIUUYNBAETCA U3-3a MOTPeGHOCTH
B BBIJIEJIEHHOM O0OPYJOBaHUU U
CIlequaJIu3uMPOBAHHOM IIPDOI'PaMMHOM
obeclleueHNnn;

Xl TpeGyerca oxun (a yae Bcero —
HECKOJIbKO) TOCTOSTHHO IIPUCYTCTBYIOIIUX
Ha pabouyeM MecCTe aIMUHHCTPATOPOB




nasa 1

Cnyx6bl (services) — paboTatolume Ha cepBepax
nporpammbl, BbIMOSHAOLME Kakne-nmbo AencTBusi no
3arnpocy KnueHTa.

B3aumopencrteue KOMMNbIOTEPOB B CETU

Hakoner, KpaTKO paccMOTPUM, KaK KOMIIbIOTEDHI
B3aUMOJEMICTBYIOT IPYT C APYTOM B ceTu. UTOOBI Takas
paboTa cTaja BO3MOKHOI, CHauaJa Hy;KHO KaKUM-JIN00
00pasoM COEeNUHUTH MeEKIYy CO00I BCeX YUYaCTHUKOB
CeTu — CepBephl, CTallMOHAPHEIE paboume CTAHIIUY II0JIb-
30BaTesell, HOyTOyKU, KapMaHHble KomibioTepsl (KIIK),
IPUHTEPHI, CETEBbIe XPAHUJIUINA AAHHBIX U T. A. s
9TUX IleJiell MPUMEHAITCA cemesvle Kabeau pPasidd-
HBIX TUIIOB, MeJe@OoHHble WU CNYMHUKO8ble KAHALbL,
a B IOcCJiefHee BpeMsA Bce 0oJiee MOMYJIAPHBIMU CTAHO-
BATCA Oecnposodnvie peuwienus (WLAN, Wi-Fi, Wi-
MAX). IIpu wucmosb3oBanuu Kabejeil  0OBIYHO
TPeOYIOTCS CIlennaibHbIe KOHHEeKMOPbl, 3aKPEIlIeHHbIE
HaA UX KOHIIaX. 3aTeM Kabesb OZHUM KOHIIOM BCTaBJIA-
eTcsi B cemegoil adanmep — CHEIUATbHYIO ITEeYaTHYIO
maaty («KapTy pacIIupeHusd»), YCTAHOBJIEHHYIO B
KOMIBIOTED U TIO3BOJIAIOIIYIO IIONKJIIOUUTEL €T0 K CeTH,
a IpyruM — B Kakoe-aubo ycmpoiicmaeo cesa3u (KoHIleH-
TPaToOp, MOCT, KOMMYTAaTOpP, MapIIPYTU3aTOp, IILII3
u T. A.). B GOIBIINHCTBE COBPEMEHHBIX KOMIIBIOTEDPOB
CeTeBOIl afanTep ABJISAETCA BCTPOEHHBIM (COOTBETCTBY-
IOIUI pas3’beM MMeeTCA HEeIOCPEACTBEHHO Ha MaTepUH-
ckoii miare). Ecau Ke wucmosbsyerca 0ecnpo8odHoil
cemesoil adanmep, TO B3AaUMOJEHUCTBUE C CETHIO ITPOKC-
XOAUT 3a CUET Iepelavyr PaSUOCUTHAJTIOB MEXKIY alall-
TEPOM U MOYKOU 0ocmyna, COEIUHEHHOI C JIOKAJIbHOI
CEeThIO.

OmHaKO COETUHUTH KOMIIBIOTEPHI IPYT C IPYTOM He-
JOCTATOUHO — HYJ/KHO €Ille U «HAyYUTh UX PasroBapu-
BaTh» APYT ¢ apyroMm. I[ia sToro TpebyioTca cemesvle
ONnepayuoHHble cucmemMbvl, TMONNEPIKUBAIOIINE ONUH U
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TOT K€ Habop NPomokoJa08, UIN SI3BIKOB, C IIOMOIIBIO
KOTOPBIX KOMIIBLIOTEPhI O0MIaioTCA IO ceTu. M TOJIbKO
mocJjie 9TOro, 3aIlyCTUB Cemesoe NPUJLOdeHUe, MOMKHO
OymeTr, HaIpuMep, MOO00IIAThCA C APYTOM, HAXOMAIIM-
cs Ha APYroM KOHIIe 3eMHOTO Ifapa.

IToapo6HO 060 BCeM 3TOM BBI IIPOUUTAETE B CIEAYIO-

X rjaBax.

@ Bonpocbl n 3agaHus

A OON=

10.

. UTo TaKoe KOMIILIOTEpHAA CETh?

. Kakue Tumnsl cereii BbI 3HaeTe?

. Kakue mpeumyiecTa naet cethb?

. Uto Takoe ogHOpaHTOBadA ceTh? KaKoBLI ee IpenuMy-

IecTBa W HEJOCTATKU?

. Uro Takoe ceTh «KJueHT-cepBep»? KaKoBbI ee mpe-

nMylIecTsa 1 Hel[OCTaTKI/I?

. Yro BXOOAUT B IIOHATHE <«aIMHHUCTPHMPOBaHUE

ceTu»?

. Kakue annapaTrHabie 1 mporpaMMHBIE CPECTBA HEOO0-

XOJUMBI /I 00eCTieueHns B3aNMOAENCTBUSA KOMITBIO-
TepoB B ceTu?

. [latiTe xXapaKTepUCTUKY JOKaJbHOU ceTu Balei

IITKOJIBI.

. HapucyiiTe cxemy JIOKAJIbHOM CETH BAIIIET0 KOMIIbIO-

TepHOr'o KJacca.
Kax oprammsoBaHO aIMUHHCTPUPOBAHNE JIOKAJb-
Holi cetu B Baieli miKoJse? Croasko IIK BxomuT B
CeThb Ballleil ITKOJIBI?



NhaBa

B aTtou rnaBe

Bbl HangeTe OTBEThbI
Ha cneagyloLiue
BOMPOCHI:

= Ymo makoe
amaJsioHHasi
modenb OSI?

= Kakoebl ¢pyHKUUU
Kaxxk0020 ypoeHs
8 modenu OSI?

= Kak onpedensimb

ypoeHu modenu OSl,

Ha KomopbIx
8bINnoJIHSIroMcs
KOHKpemHbie
cemesesbie
onepayuu?

= Kakue 803MOXHbI
pacwupeHus
modenu OSI
co cmopoHbI IEEE?

Kak kKomnbroTepbl
B3anMOOEeNCTBYIOT
B CEeTH

B mpensigyiein riase Bbl Y3HAJIM, UTO TaKOe KOMIBIO-
TepPHbIE CEeTH, IT03HAKOMUJINCH C OCHOBHBIMU THUIIAMU
ceTell W MOHAJU, KAK KOMIILIOTEDPHI (TOUHee, paboTaro-
e Ha HUX IIPOTpaMMbI) O0IAIOTCA APYT C APYTOM B
cetu. Temepb pacCMOTPUM IPUHITUIBI B3aUMOEHCTBUS
KOMIILIOTEPOB B ceTu 0oJjiee mOaApPOoOHO.

Yro06BI 06IIaThCA, JIOAU Uallle BCETO HCIIOJIL3YIOT
ycTHYIO peub. OTHAKO TaKoe HeIloCpelCTBEeHHOe 00IIe-
HIe BO3MOJKHO, TOJBbKO €CJIM COOECeIHUKU HAaXOISATCS
pAZOM APYr ¢ APYrOM U TOJHKO B BO3AYIITHOI cCpene.
Ho mpexacraBbTe cebe, UTO HaIO IIepefaTh HaHHBIE Ba-
IIeMy TOBapHUIIy, KOTOPBIA KUBET B APYrOM rOpoOfe, a
TeM 0oJiee — B APYrOil cTpaHe. 3[ech y:Ke He 000UTHUCH
0e3 IeJIoro psga OIIpeleeHHBIX AefCTBUI: HY:KHO Ha-
mucaTh TeKCT Ha JKUCTe Oymaru, IOAMIKCATb ero, BJIO-
JKUTHh B KOHBEPT, YKas3aTh HA HEM aapeca OTIPaBUTENs
U IIOJIyYaTessi, HaKJIEUTh MapKy U OTAATDH MOYTAILOHY
(msiz 6POCUTH B MOYTOBBINA AIMMK). [lanbpHeiasa cyabpoa
9TOTO MHChbMA 3aBUCUT ysKe He OT Bac, a OT IIOYTOBOH
cay:x0n1l. KakuMm-1mb60 cmocobom — Ha Imoesze, Kopab-
Jie, camMoJieTe WM KaK-TO MHAaUe, HO MIACHMO JOXOMUT IO
CTpPaHbl U rOPOJA, Ie KUBET Balll APYT, 3aTeM IOCTaB-
JISETCS B ero IIoYTOBOe OT/eJIeHre 1, HaKOHell, momaia-
eT K HeMy B IIOYTOBBII AIUK. TOJbKO TOrAa Balll agpe-
caT IIOJly4yaeT BO3MOYKHOCTH OTKDBITH KOHBEPT U
IPOUYMUTATEL Ballle COOOIeHKre. 3aMeTUM, YTO eCJIUd Ka-
Kadg-Inb0 M3 CTaguil JOCTaBKHU He cpaboTaeT, HAIIPU-
Mep, M3-3a OTCYTCTBUS IIOUTAJIBOHA WJN PAa3JUUYUN B
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mpaBuUJaxX 3allICH aJpPecoB B PasHBLIX CTpaHaxX, TO WH-
dopmarusa 40 Balllero Apyra Taxk M He JOMIeT.

TouHO Tak Ke IMOCTYIIAlOT U KOMIILIOTEPHI IIPU 00-
meaun B cetu. CIroco60B HEIOCPEACTBEHHOrO OOIIe-
HUSA Yy HUX HET — pasroBapuBaTh APYI' C IPYroMm
KOMIBIOTEPHI II0KA eIlle He Hayuuauchk. IlosTomy, uTO-
ObI O0IIATHCSA, MM IIPUXOAUTCA IPUOEraTh K I[eJIOMY
pALYy IOCIeqOoBaTEJbHO BBIMOJHAEMBIX IIPOIEAYp, Ha-
3BIBAEMBIX CemeauvLmu npomokxoaamu. YTo6bl IPOTOKO-
JIBI paboTaay HaJeKHO U COrJIACOBAHHO, KasKaas olle-
panus B HMUX CTPOr'O perjaMeHTHpyeTcd. A dUTOOBI
IporpaMMbl 1 000PYAOBaHNME PA3HBIX IIPOU3BOAUTEIEH
MOTIJIN B3aUMOJEHCTBOBATE APYT C APYIOM, IPOTOKOJIBI
IOJI’KHBI COOTBETCTBOBATDH OIPENeJeHHBIM NPOMbLUL-
JIeHHbLM cmaHdapmat.

MpoTokon — HaGop NpaBun 1 NpoLleayp, perynupyto-
LMX MOPSAOK B3aMOENCTBUS KOMMbIOTEPOB B CETU.

3a goJirve ToAbl CYIIECTBOBAHUS KOMIIBIOTEPHBIX
ceTell OBLIO CO3JaHO BEJIMKOE MHOYKECTBO Pa3JIMYHBIX
IPOTOKOJIOB — KaK OTKPBITHIX (ONYyOJIMKOBAHHBIX JJIS
OecILTIATHOTO NMPUMEHEHHnA), TaK M 3aKPBITHIX (paspa-
0OTAHHBIX KOMMEPUYECKHMHU KOMIIAHUAMU W TPeOyIo-
MIUX JUNEH3UPOBAHUSA [JI UX HCII0JIb3oBaHus). OqHa-
KO BCe 9TH IIPOTOKOJBI MHPUHSTO COOTHOCHUTH C TaK
Ha3bIBAEMOUN 9MaJJOHHOIL MOOenblo 83aumodeiicmaus
omkpuimuix cucmem (Open Systems Interconnection
Reference Model), nnu npocto modenvio OSI. Ee omnu-
canme ObLI0 onyOanKoBaHO B 1984 r. MexxayHapOAHON
opranusdanueii mo craugaprusanuu (International
Standards Organization, ISO), mosTomy AJia Hee YacTo
HCIIOJb3yeTcsA Apyroe HasBaume — modenv I1SO/OSI.
JdTa MOJesb IpeAcTaBiseT coboil Habop cmemu@UKa-
1A, OIMUCHLIBAIOIINX CETU C HEOJHOPOAHBIMHU YCTPOM-
cTBaMM, TpeOOBaHUA K HHUM, a TaKyKe CIIOCOOBI MX
B3aMOEeCTBUA.
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naBa 2

CtpykTtypa mogenu OSI

Mopgenr OSI nmeeT BEpTUKAJIBHYIO CTPYKTYPY, B KOTO-
poii Bce ceTeBble (DYHKIIUU pacIpeesieHbl MeXKIy ce-
MbI0 yposHamu (puc. 2.1). Kaxagomy TakoMy ypPOBHIO
COOTBETCTBYIOT CTPOI'O OIIpejeJieHHble olepanuu, 060-
pPyZOBaHNE W IIPOTOKOJIBI.

PeanvHoe 83aumodeiicmaue yposHeil, T. e. mepena-
va mHOOPMAIUY BHYTPU OJHOI'O KOMIIBIOTEPA, BOSMOKHO
MOoJIbKO N0 8ePMUKANU U MOJLKO C COCCOHUMU YPOBHAMU
(BBIITIE- ¥ HUMKEJIEMKAIIIMU).

Jlozuueckoe e3aumodeiicmeue (B COOTBETCTBUU
C MpaBUJaMU TOTO WU HWHOT'O IIPOTOKOJA) OCYIIIECTB-
JISIeTCA N0 20PU30OHMANLU — C AHAJOZUYLHbLM YPOBHEM
Opyzozo KoMnviomepa Ha IIPOTUBOIOJOKHOM KOHIIE
JauHun cBA3u. Kakaplil 60oJiee BBICOKUH YPOBEHB I10JIb-
3yeTcs ycJayramMu HUKeJIe:Kalllero YpoBHs, 3HasA, B Ka-
KOM BHe U KaKUM cIIocoboM (T. e. uepes KaKoil unmep-
¢heiic) HYKHO IIepeaTh eMy AaHHBIE.

Komnvromep A Komnvromep B
| IIpuknaguoit | < | ITpuxknaguoit |
| IIpencraBuTenbcKuit | < > | IIpencraBuTenbCcKUin |
| CeaHCOBBI | < | CeaHCOBBIIT |

@ Bupmyanvras @

= c643b —
| TpaHCIOPTHBIH | < | TpaHCIOPTHBIN |
| CereBoii | < | CereBoii |
| KananbHbIi | < | KananbHbIl |
| dusnueckuit | < > | dusuuecKuit |

Puc. 2.1. Bzaumocssasu mexay ypopuamu mogenu OSI
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3amaua 6ojiee HUBKOTO YPOBHA — IPUHATH JaHHBIE,
I00aBUTh CBOIO MH(MOpMAaIuio (Hampumep, (popMaTupy-
IOIIYI0 U aApPecHy0, KoTopas HeoOXoamma IJis Ipa-
BUJIBHOTO B3aMMO/eHCTBUA C aHAJOTMYHBLIM YDPOBHEM
HaA IPYroM KOMIIbIOTEpE) U IepenaTh AaHHBIE AJbIIle.
TonbKo DOHIA 1O CAMOT0 HUMKHET0, (DU3UUECKOT'0 YPOB-
Hs CeTeBOI Mozesiu, nHpopMaIus MoIagaeT B cpeay ie-
pefauu W JOCTUraeT KOMIIbIoTepa-mojydareis. B Hem
OHA MPOXOIUT CKBO3b BCE CJIOM B OOpaTHOM IIOPSAKeE,
oKa He JOCTUTHET TOTO K€ YPOBHS, C KOTOPOro OblLiIa
mocjaHa KOMIIBIOTEPOM-OTIIPABUTEIEM.

Kak Buaum, Bce 3TO OUeHb ITOX0JKe Ha HAIIl IIPUMED C
paboToii moUThl — IPOTPAMMBI OOIIAIOTCS II0 CeTH IIPU-
MEPHO TaK Ke, KaK BhI CO CBOMM JPYroM II0 moute. Barx
JIICT OyMaru ¢ TEKCTOM IIePeJaeTcs C BePXHEro YpOBHS
BHI3, IIPOXOMsA MHOXXECTBO HEOOXOAMMBIX cTamuii. ITpm
9TOM OH «OOpacTaer» CJyxKebHOI mH(popmalueii (KOH-
BEPT OIpPeNeIeHHOr'0 BHA, aApec Ha KOHBEPTE, IIOYTO-
BBIII MHJEKC) U IIOABEPraeTcs OIpeaeeHHO 00paboTke
(IIOYTaNBLOH B OTHE/JIeHUN 3a0upaeT MUChMO, Ha KOHBEPT
HAKJIEMBAIOT MAapKU, CTABAT IIITEMIIeJIN, a II0CJe COPTHU-
POBKH MIHCHLMO IIONAJaeT B KOHTEHHep IJIA IepeBO3KU
moUTHI B APyroii ropox). Tak Bamia muHGOpMAIUA JOXO0-
IUT 0 CAMOTr'0 HUKHET0 YPOBHS — IIOYTOBOTO TPAHCIIOP-
Ta, KOTOPBIM OHA IEPEBO3UTCA B IYHKT Ha3HAUEHUS.
Tam mporcxXoauT 00PaTHBIN IIPOIlECC: OTKPBIBAETC KOH-
TeliHep, NUCHMO U3BJIEKAETCH, CUNTHIBAETCA ajJpec, II0-
cJie 4ero mouTaJIboH JAOCTABJISET IUCHMO BallleMy APYTY.
A zarem BaIm Apyr mojydaeTr nH(GOpPMAIUO B MEePBOHA-
JaJIbHOM BHJE — KOT[a MU3BJEKAaeT JINCT U3 KOHBEPTA,
IpPOBEPSAET IMOJMUCH U UNTAET TEKCT.

Takum o0pasoM, BBI C BAIIUM APYTI'OM JOZUYECKU
umeeme npPAMYK0 C85a3b, U MEeTAIU NOCTABKU BAC MaJio
3aborar. IlouTasboOHBI TaKiKe HMMEIOT MPAMYIO CBSA3b:
MOYTAJbOH B UYsKOM I'OpPOJie MOJYYUT B TOUHOCTHU TO,
YTO BBl IIepefajii CBOEMY IMOUYTAJbOHY — KOHBEPT
Cc IMCbMOM U ajpecHoii mHpopMmaiueii. IlouTaiboHOB
IIPU 3TOM He BOJIHYIOT IIPO0JIeMbI, HAIPUMeED, JKeJIe3HO-
JOPOKHUKOB, KOTOPbIE B IEMCTBUTEIHHOCTA U OCYIIle-
CTBJISIIA II€PEBO3KY IIOUYTOBON KOPPECHOHIEHI[UHU.
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Mo>HO NpeanonoXuTb, YTO KOH-
TponbHas cymma (CRC) kak cro-
cob KOHTPOMs MNpPaBWUIIbLHOCTU
nepegayn [AaHHbIX MNOsiIBANAch
OOHOBPEMEHHO C  MEepPBbIMU
OBM. Ho okasbiBaeTcs, 4TO
naest «KOHTPONbHOW CyMMbI»
Gbina Bnepeble M300peTeHa...
LlepKOBHMUKaMK, 03ab0YeHHbIMU
6OmMbLIMM KONUYECTBOM PACXOXK-
OEHUI B TEKCTax nepenvcebiBae-
MbIX Bpy4Hyto Bubnui (ewe no
1300peTeHns KHUronevaTaHus):
Beb Mpu KaXZoM TaKoM KOMUpo-
BaHUW MUCLbI HE TOJbKO MOBTO-
psinNy Bce OWMGKU CBOEro opuru-
Hana, Ho 1 0o6aBnsAnNM HoBbIE.
W3 aToit npobrembl Gbin HanaeH
crnegyowmi Beixod. Ha cneum-
anbHOM COBELLaHUM  BbICLUNX
[OYXOBHbIX Y/HOB BbIN BbIOPaH u
YTBEPXKOEH HEKUA KaHOHWYe-
ckuii BapuaHT bubnun. B Hem
ObINMU MoacYMTaHbl KonnyecTsa
cnos u 6ykB B Kaxgown rnaee. Ne-
PENUCYMK e, 3aKOHYMB CBOH
paboTy, gorkeH Obin noacuu-
TaTb 3TV KONMYecTBa B cAenaH-
HOW KOMWK 1 CPaBHUTL C Nonara-
IoLWMMUCS ANS opurnHana.

Temeps TO3HAKOMUMCS IIO0JIMIKE C YPOBHAMU MOJE-

au OSI u ompenmesuM ceTeBble YCIYTU, KOTOPbIE OHU
TIPEeIOCTABISIIOT CMEKHBIM YPOBHAM.

YposHu mogenu OSI

>

Yposenb 0 — me ompemeneH B o0IIeil cxeme
(ua puc. 2.1), HO BecbMa Ba'KeH AJA MOHUMAaHUSI.
3mech IpeAcTaBJIeHBI MOCPEIHUKU, II0 KOTOPBIM
COOCTBEHHO U ITPOMCXOAUT IIepegada CHUTHAJIOB:
Kabeam pasJNUYHBIX THUIIOB, panno-, UK-curmaiabl
u T. 1. Ha aTOM ypoBHE HHUUEro He OIMMCHLIBAETCH,
ypoBeHb (0 mpegocraBiageT GU3MIECKOMY YPOBHIO 1
TOJILKO cpedy nepedaiu.

Yposenb 1 — ®dusnueckuii (Physical). 3gecs ocy-
IIeCTBJISAETCA Iepefada HECTPYKTYPUPOBAHHOTO
OTOKa OWTOB, MOJYUYEHHBIX OT BBIIIEJIEIKAIIETO
KaHaJLHOTO YPOBHA 2, O (PUBUUECKOI cpele —
HAmpuUMep, B BUe 9JeKTPUUYECKUX WV CBETOBBIX
CUrHaJI0B. PU3NUECKUN YPOBEHb OTBEUAET 3a 1n00-
Oepacanue cesa3u (link) m pmeTasbHO OIUCHIBAET
9JIEKTPUUECKIUE, OITUYECKNEe, MeXaHUJYecKue u
dyHKIUOHAIbHBIe NHTeP(ENCH cO cCpenoil mepera-
UmM: HANPSYKEHWs, YaCTOThI, NJIWUHBI BOJH, TUIBI
KOHHEKTOPOB, UMCJO U (PYHKIIMOHAJIHHOCTH KOH-
TaKTOB, CXeMbl KOJUPOBAHUA CUTHAJIOB U T. J.

Yposenp 2 — Kanansusrii (Data Link). OGecre-
uymBaeT 0e30wubouHyl0 nepedaiy O0AHHbLX, TOJTY-
YEHHBIX OT BBIIIEJIEKAIer0 CeTeBOro YPOBHS 3,
yepes3 (PpUIUUECKUN ypPOBEHb 1, KOTOPBIA caM IIO
cebe OTCYTCTBUSA OIIMOOK He TapaHTHUPYeT W MO-
JKeT HCKaKaThb JaHHble. MHDOpMalud Ha 9TOM
ypPOBHe momeIlaercs B kadpwl (frames), roe B Ha-
yaje (3azo0s08Ke Kadpa) comepsrarcs agpeca moay-
yaTessd W OTIPABUTENS, a TaKiKe YIIPABJSIONIAS
uHpOpMAaI, a B KOHIE — KOHMPOJLbHASL CYMMA,
IO3BOJIAOIASA BBIABUTh BO3HUKAIOIIIME IPU Irepe-
nadve ommbkm (puc. 2.2).
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3azonoeox Ethernet Tpeiinep
A A
o e
IIpeamGOyna SFD Anpec Anpec IIporoxoa CRC EFD
(Start IOJIyyaTeJis | OTIHpPABUTENsI| WM THUIL o (End
Cy>KuT gus Frame Komnr- Frame
CUHXPOHUBAIUK L. O6BruHO poJibHAS PR
Delimiter Delimiter
1 Hpue K ) . mocom T A0 | YN )
O6§;§:§zm MAC-anpeca maker IP Kouern
kazapa (me
HOBOTO obsizaTesieH)
Kazapa
7 1 6 6 2 or 46 4 1
mo 1500
o ~ J

Pasmep 6 6atimax

Puc 2.2. CtpykTypa Kazapa

IIpu nonyuenuu OaHHbIX HA KaHAJIBHOM YDPOBHE

OIIpeeJIAI0TCS HAaYao U KOHeI[ Kaapa B IIOTOKe OUT

0B,

caM KaJp U3BJE€KAaeTCs U3 II0TOKA U ITPOBepsAeTcs Ha Ha-
auune omubok. IToBpe:xaeHHbIe IPU IIepemadye Kaapbl,
a TaKiKe Kaapbl, IJIsI KOTOPBIX HE IIOJyYeHO nodmaeepic-
OeHue 0 npueme, IePeCHLIAIOTCA 3aHOBO (PemMpaHCcaiUupy-
omcs). Hakonell, Ha KaHAJIbHOM YPOBHE 00eCIIeunBaeT-

csA yIpaBJjieHHe MOCTYIIOM K cpefie Iepemadn.

KamanbHbIll ypOBEeHBb JOBOJBHO CJIOMKEH, II03TOMY
B cooTBercTBuU co craHmapramu IEEE (Institute of Elect-
rical and Electronics Engineers), BoinyineHHbBIMU B (heB-
pase 1980 r. B pamkax «IIpoexra 802» (Project 802), ero
YacTo pa3dbuBaloT Ha JBa NoLypoBHA (puc. 2.3): ynpas.ie-
Hus docmynom k cpede (Media Access Control, MAC) u
ynpasenenusa aozuieckoil ceasvio (Logical Link Control,

LLC).

Yposenv MAC obGecmmeunBaeT COBMECTHBIN JOCTYII

CeTeBBIX aJalTepoB K (GU3MUECKOMY YPOBHIO, OIpe
JIeHVe TPaHUIl KaJpOB, pacIo3HABaHNE adpecos Ha3
yeHus Kadpos (9Tu afpeca 4aCTO HA3BIBAIOT (uauiec
mu, unu MAC-adpecamu).

ne-
Ha-
Ku-

Yposenv LLC, petictBylomuii Hanx ypoBHem MAC,
OTBEUaeT 3a YCTAHOBJEHUE KaHaJia CBA3W U 3a 6e30IIIu-

OOUHYIO IOCBIIKY W IPUEM COOOINeHUI ¢ JaHHBIMH.
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Yupasienue

KananbpHbIi
YPOBEHb

JIOTUYECKOI CBS3BIO
(LLC)

Yupaierue
IOCTYIIOM K cpefie

(MAC)

Puc 2.3. Pasnenenue KanaiabHOTO ypoBHA Ha moxyposHu MAC u LLC

>

Yposenb 3 — Cerenoii (Network). OrBeuaet 3a o6ecne-
yeHue c8sA3U MeXKIy JIO0bIMU, Haske HAXONAIUMIUICS
B Pa3HBIX KOHIIAX 3€MHOTO IIapa, TOUKAMHU B CETH. ITOT
YPOBEHBb OCYIIIECTBJISAET NPOB00KY COOOULeHULL no cemu,
KOTOpPAas MOXKET COCTOSITh U3 MHOYKECTBA OT/AeJIbHBIX Ce-
Tell, COeJUHEHHBIX MHOKECTBOM JHUHUN cBA3u. Taxas
IOCTaBKa TpebyeT mapwpymu3ayuu, T. e. onpedeseHus
nymu docmasku coobuleHus, a TaKkyKe peIleHus 3amad
yHOpaBJeHUA TMOTOKAMU NaHHBIX WM 00pabOTKU OIIMOGOK
mnepemavn.

Yposens 4 — Tpaucmoprusriii (Transport). 'apanTu-
pyeT docmasky uH@oOpMayulL OT OLHOTO KOMIBIOTEDA
npyromy. Ha aToM ypoBHE KOMIIBIOTEPA-OTIIPABUTEIS
GoJibIliue OJIOKU HAHHBIX pas3bmBalTcA Ha 6ojee MeJi-
KUe naxembul, KOTOPbIE JOCTABJIAITCA KOMIIBIOTEDY-
TIOJIyYaTeJI0 8 HYHCHOU nocredosamenvbHocmu, 6e3 no-
mepv u Oybauposarus. Ha TpaHCIOPTHOM YypPOBHE
KOMIIBIOTEPA-IIOJyYaTe s MaKeThl BHOBb COOMPAIOTCS B
ucxoxHble 6JI0KU JaHHBIX. Takum 06pa3oM, TPAHCIOPT-
HBII YPOBEHBL 3agepuiaem npouecc nepedaiu OAHHbLX,
CKpBIBasA OT 0o0Jiee BBICOKMX YPOBHEU Bce OeTanu u
mpo0JieMbl, CBSIBaHHBIE C HOCTABKOM mMHGOPMAIUU Ji0-
0020 00BeMa MeXIY JNI00bLMU MOYKAMU BO BCEHN CETU.

Yposeur 5 — CeancoBslii (Session). ITo3Bossger aByM
cemeavli NPULONCCHUSM Ha PASHBIX KOMIIBIOTEPAX yCTa-
HaBJIMBaTh, HOLJEPKUBATh U 3aBepIlllaTh COoedUHEHUe,
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HA3bIBAEMOE CemesblM CeAHCOM. OTOT YPOBEHb TaKIiKe
OTBEYAeT 3a BOCCTAHOBJIEHUE aBapUIIHO IIPEPBAHHBIX Ce-
aHCcoB cBsA3u. KpoMme TOro, Ha IsiTOM YPOBHE BBITIOJIHSIET-
cs 1IpeoOpasoBaHre YA0OHBIX IJIs JIIOJE MMeH KOMIIbIO-
TEPOB B ceTeBbIe anpeca (pacno3Hasarue umer), a TakxKe
peanusdyooTcs GYHKIIUU 3aW UMbl Ceancd.

Yposenb 6 — IIpencraBuTenbCKMii, MIN Y POBEHb
npenacraBiaennsa gaHabix (Presentation). Ompegenser
GopmamuL TiepemaBaeMoil MeKIYy KOMIIBIOTEPAMU WH-
dopmaruu. 3mech perranTca Takue 3ajauu, Kak nepe-
Koduposéka (mepeBoJ WHGMOPMAIIMU B BUM, HOHATHBIN
IIIsI BCeX yYaCTBYIOIIUX B 0OMeHe KOMIIBLIOTEPOB), Coka-
THe U paclaKOBKa JAHHBIX, IMU(POBaAHUE U AeIIN(POB-
Ka, IOAJep/KKa ceTeBbIX (DaIOBBIX CHCTEM W T. [.

Yposeubp 7 — Ilpurmnamuoit (Application), nau ¥Ypo-
BeHb [Ipumoskenuii. ObecrieunBaeT nHTEepPdEiic B3aumMo-
JefcTBUSA IporpaMM, paboTamIuxX Ha KOMIIbLIOTepaxX B
cetu. VIMEHHO C IOMOIIBIO ATUX IMIPOTPAMM II0JIH30BA-
TeJIb IOJIyUuaeT HOCTYII K TAKUM CeTeBBIM yCJIyram, Kak
oOmeH (aiiaMu, Iepegava 3JIeKTPOHHOI ITOYTHI, yIa-
JIeHHBIN TepMUHAJbHBINA AOCTYI U T. 1.

K momenty nossiaenus monenu OSI y:ke cymiecTBoBaIu
¥ TIOKa3aJii BBICOKYIO 9((MEKTUBHOCTD APYTrue Habopvl
(cmeku) npomoko.sos, Hanpumep cmex TCP/IP. I1oaTo-
MY IOCTPOEHHBIN B IIOJHOM COOTBETCTBUU C OIIMCAHHON
BBIIIIE MOJIeNIBI0 Habop npomokonog OSI Tak u He ToJTy-
YUJI IIUPOKOTO pacIpocTpaHeHUA. BOJIBIIMHCTBO CO-
BPEMEHHBIX  CETeBBIX AapXUTEeKTyp U  HaO00pOB
IPOTOKOJIOB COOTBETCTBYIOT OTOW MOJAEJU JIUIIEL IO
ompenesieHHON cremeHu. HecmMoTps Ha 9TO, caMa MO-
nennb ISO/OSI go cux mOp IMIMPOKO MCIOJB3YETCA IJIs
ONMMCAHUA B3aUMOJEHCTBUSA B CETEBBIX Cpelax.
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Bonpocbl n 3agaHus

1.

2,

Yro IOHMMAETCS IO TEPMUHOM <«CETEBOM IIPOTO-
KOoJI» ?

Kakune cereBble (QPYHKIIMHU OCYIIECTBIAIOTCA B MOJE-
au OSI?

. Kakoii yposenb, corsiacao mozaeau OSI, orBeuaer 3a

BBIOOD MapIIpyTa mepemauyu HaHHBIX?

. Ha xakom ypoBHe momeau OSI B3ammoelicTBYIOT

IIporpaMMbl, o6ecrieunBaoIue mepenavy coooImeHn i
9JIeKTPOHHOI TOUTHI?

. Haiinure B MlHTEpHETE MOIOJHUTEJIBHYIO MH(MOpPMA-

M0 O MEXXIYHAPOJHOM CTAHAAPTE CEeTeBBIX KOMMY-
HuUKanuit «Moesib BBaUMOJIEMCTBUSA OTKPBITHIX CHUC-
Tem» (OSI).



NhaBa

B aToii rnaBe

Bbl HarigeTe OoTBeThI
Ha cneayoLme
BOMNPOChHI:

= Kakue cywyecmeyrom
cemessbie
monoJsio2uu?

» Kakoenbl
npeumyujecmea
u Hedocmamku
PassiuyHbIX
monosnoaui?

= Kakoli mun cemu
celiyac Haubonee
nonynsipeH?

= Kakue 803MOXHbI
cnocobs! (Memoodhbl)
docmyna K cpede
nepedayu OaHHbIX?

CeTeBble TONonorumn
M cnocoObl gocTtyna
K cpene nepenayu
AaHHbIX

Ilpu opramumsanuu KOMNOBIOTEPHON CeTH HCKJIIOUU-
TEJIbHO BaKHBLIM SABJAETCA BBIOOP MONOJLO2UU, T. €.
KOMNOHOBKU Cemesblx Ycmpoilcmeé u KabeabHoll UHQ-
pacmpyxmyper. Hy:xHO BBIOpaTH TAaKYIO TOIIOJIOTHIO,
KoTopasa obecmeumniia Obl HaZeKHYIO U 3(hPHEeKTUBHYIO
paboTry cetu, ymoOHOe yIpaBjeHNe IOTOKaMU CeTEBBIX
maHabIX. vKemaTeabHO TakiKe, YTOOBI CETH II0 CTOMMO-
CTU CO3JaHUSA U COIIPOBOKIECHUS IIOJYUYUJIACH HEeI0PO-
roii, HO B TO K€ BPeMs OCTaBaJUCh BOZMOKHOCTHU JIJIs
ee maJbHENINero paciiupeHus 1, JKeJaTeJbHO, IJIs IIe-
pexoma K 0ojiee BBICOKOCKOPOCTHBIM TEXHOJOTHUSIM
CBSI3U.

Jro Hempocrasa 3agaual YToObI ee pelnnTh, HEOOXO-
INMO 3HATh, KaKue B0OOIle OBIBAIOT CEeTeBBbIe TOIIOJIO-
ruu. 3aMeTuM, UTO IIPU STOM CJIEIyeT PasjindyaTh IIOHS-
TUA QU3ULECKOll MONoa02UL, T. €. CIIOCO0A PadMeIlle s
KOMIILIOTEPOB, CETEBOr'0 OOOPYAOBAHUS U MUX COEIUNHE-
HHUSA C IOMOIIBIO KabeJbHOI MHMPACTPYKTYPHI, U JO2U-
4eCcKoll MmoOnosozul — CTPYKTYPbl B3aMMOAENCTBUS
KOMIILIOTEPOB U XapaKTepa PaclIpPOCTPAHEHUsS CUTHAJIOB
IO CeTH.

Ba3oBble ceTeBble TOMNONOrMMn

CymrecTByer Tpu 0a30BbIe TOIOJIOTHH, Ha OCHOBE KOTO-
PBIX CTPOUTCA OOJBIITUHCTBO CETEM.
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«Illuna» (Bus). B sT0if Tomosoruu Bce KOMIIBIOTEPHI
COEIMHSAIOTCS APYT C APYTOM 00HuUM Kaobenem (puc. 3.1).
ITocnamHble B TaKyIO0 CeTh AaHHBIE TEpPeNalTCca 8CeM
Komnvlomepam, HO oOpabaThIBaeT UX TOJBKO TOT
KoMIIbIoTep, anmapaTueiii MAC-aapec ceTeBoro amaimre-
pa KOTOPOTO 3aIMcaH B Kaape KakK agpec IoJiydaTes.

Kauenm 1 Kauenm 2

Tepmunamop

Tepmunamop
{ -} ¢ 3asemaenuem
of

Kauenum 3 Kaueum 4

Puc 3.1. Cers ¢ TomoJsiorueii «ImHa»

ATa TOIOJOruA UCKJIUNTEILHO IPOCTa B peainsa-
Uy U nereBa (TpedyeT MeHbIITe BCero Kabesis), OJHAKO
HMeeT PsJ CYIeCTBeHHBIX HEJOCTATKOB.

HepocTtaTkm ceTen TMna «wmnHa»

X Taxwe ceTu TPYZHO pacwiupams (yBeJIUUUBATH
YUCJIO KOMIIBIOTEPOB B CETU U KOJUUECTBO Cez-
MEHMO08 — OTIEeJNbHBIX OTPE3KOB KabeJss, UX CO-
eIUHAIOIINX).

& IlocKOJIBKY IIIMHA WCIOJB3yeTCA COBMECTHO,
B KQKIBI MOMEHT BPeMeHU Iepejauy MOKeT Be-
CTU MOJLbKO 00UH U3 Komnviomepos. Ecimu mepe-
Jauqy OSHOBPEMEHHO HAYMHAIOT JBa WU GOJIbIIIE
KOMIILIOTEPOB, BO3HUKAET MCKa’KeHWe CUTHAJa
(cmonKkHOBeHUe, UMU KOALU3US), IPUBOJAIIEE
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K IOBPEXXKIeHNI0 BceX KaapoB. Torga KoMIbioTe-
Pl BBIHYKJEHBI IPUOCTAHABJIWBATL Ilepeaady,
a 3aTeM II0 OUepealr PEeTPaHCANPOBATHL HJAHHBIE.
BiinsaHue CTOJKHOBEHUI TeM 3aMeTHee, YeM BBIIIIe
00'beM IIepeaBaeMoM II0 ceTr MH(POPMAIIUN U UeM
00JIBbIIIE KOMITHIOTEPOB ITOAKJIIOUEHO K ImuHe. 00a
9TUX (paKTOpa, eCTECTBEHHO, CHMIKAIOT KaK MaK-
CHMAaJIbHO BO3MOXKHYIO, TAK 1 OOIIYIO IPOU3BO-
IUTEJIbHOCTh CeTHU, 3aMeIJisada ee paboTy.

X «Illuna» ABISAETCA NACCUBHOU monoJjozueii —
KOMITBIOTEPHI TOJBKO <«CJYIITaioT» Kabeab u He
MOT'YT BOCCTAHABJIMBATL 3aTyXaloIlllie Mpu Iepe-
Jadue IO CeTH CUTHAJbI. UTOOBI YAJUHUTL CETh,
HYKHO MCIIOJIb30BaTh nogmopumenu (penume-
Ppvl), YyCUJIMBAIOIIYE CUTHAJ IIePef ero mepenadeii
B CJIEeOYIOIUII CeIMEHT.

K Hame:XHOCTL CETH C TOIOJOTHEH «IIINHA» HEeBbI-
coxa. Korma sjaeKTpuuecKuil CUTHAJ SOCTUTAET
KOHIIa Kabess, oH (ecau He IPUHATHI CIIeIUAahb-
HBIE Mepbl) ompaixcaemcs, HapyIasa padboTy Bce-
ro cermenTa cetu. YToObI MPESOTBPATUTEH TAKOE
oTpaskeHle CUTHAJIOB, Ha KOHIIaX Kabeas ycra-
HaBJIMBAIOTCA CIEUAaJIbHBIE pe3ucmopv. (mep-
MUHAMOPbL), TOTJIOLIAIONINE CUTHAJNLI. Ecin jxe
B JIIOOOM MecTe KabeJsiss BOBHUKAaeT OOPhIB — Ha-
mpuMep, MPU HAPYIIEeHU! IIeJOCTHOCTU Kabess
WJIX IIPOCTO IIPU OTCOEAUHEHUUW KOHHEKTOpa, —
TO BO3HHUKAIOT IBa HE3aTePMHUHUPOBAHHBIX CeT-
MEeHTa, Ha KOHIaX KOTOPBIX CUTHAJLI HAUMHAIOT
oTpaskaThbCsA, U BCSA CETh IIepecTaeT paboTaTh.

IIpoGiemMbl, XapaKTepPHBIE AJIS TOIOJOTUN «IITHHA»,
IpUBEJIN K TOMY, UTO dTU C€TU, CTOJb IIOMYJISPHEIE elre
IecATh JIeT Hasdakd, cefuyac yyKe MPaKTUUYECKU He WC-
TOJIb3YIOTCH.

> «Komsmo» (Ring). B manHOil TOIOJIOrMY KaXKABIH U3
KOMIIBIOTEPOB COEQUHAETCS C IBYMSA APYTUMU TaK, UTO-
OBbI OT OJHOI'O OH MOJyYaJs MH(OPMAIINIO, 8 BTOPOMY —
nepegaBan ee (puc. 3.2). IlociegHuii KOMIIBIOTEP TIOJ-
KJIIOUAEeTCs K IIEPBOMY, U KOJIbIIO 3AMbLKACMCA.
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Kaueum 1

Cepsep

Kaueum 5

—  Knueuwm 3

Puc. 3.2. CeTb ¢ TOIOJIOTHEH «KOJIBI[O»

MpenmyLlecTBa U HeAOCTAaTKU CETEN C TOMOSOrMEn «KOnbLO»

IIpeumywecmea

Hedocmamxku

MOCKOJIBKY Yy KalbeJsiell B 9TOU ceTu
HEeT CBOOOJHBIX KOHIIOB,
TEPMUHATOPHI 3/1eCh He HY KHBI;

KasKIbI 13 KOMIIBIOTEPOB
BBICTYIIA€T B POJIX NOSMOPUMENs,
YCUINBAA CUTHAJ, UTO IIO3BOJISAET
CTPOUTH CeTU OOJILIITOH
MPOTAKEHHOCTH;

u3-3a OTCYTCTBUSA CMOJKHOBCHUIL
TOIIOJIOTUS 00JIafaeT BHICOKOI
YCTOMYMBOCTHIO K IIeperpysKam,
obecrneunBas 5pPeKTUBHYIO PadOTy

X curHas B «KOJIbIie» TOJKEH IIPOUTH
oCcIeq0BaTeNbHO (U TOJTBKO B OLHOM
HaIpaBJIeHNN) Yepe3 BCe KOMITLIOTEPHI,
KasKABIA M3 KOTOPBIX IIPOBEPSET, HEe eMy JIU
azpecoBaHa mHMpoOPMAIUA, IOITOMY BpeMs
nepesayyd MOYKET OBITh JOCTATOUHO OOJIBIIINM;

MOAKJUYEHNe K CeTH HOBOT'O KOMIIBIOTEDA
yacTo TpedyeT ee OCTAHOBKH, UTO HAPYIIAET
paboTy BceX OPYTUX KOMIIBIOTEPOB;

BBIXOJ] U3 CTPOA XOTA ObI OZHOTO U3
KOMITIOTEPOB WJIM YCTPOMCTB HapyIaeT
pabory Bceil ceTu;




CeTeBble TONOMIOrMK M CNOCOObLI JOCTYyNa K cpene 31

IIpeumywecmea

Hedocmamxu

mo cetu nHGOPMAIIAT

¢ 0oJIBIIMU IIOTOKAMU IiepefaBaeMoil | (Xl o6pbIB MM KOPOTKOE 3aMbIKaHUE B JIOOOM 13

Kalejell KOoJbIla AejiaeT padboTy Bcel ceTu
HEeBO3MOJKHOI;

X uTo6BI M36€XKATHL OCTAHOBKM PAOOTEHI CETH IIPHU
OTKa3e KOMIILIOTEPOB Wn O0pbIBe KabeJis,
00BIYHO IIPOKJIAALIBAIOT JBA KOJIBIA, UTO
CYIIIECTBEHHO YIOPOKAeT CeThb

3mech, Tak Ke KaK U [OJs CeTell C TOIIOJOorHuen
«IMTTHA», HEJOCTATKM HECKOJBbKO IIepeBeInBaioT
JIOCTOMHCTBA, B pe3yJibTaTe Uero IMOIMyJApHBLIE paHee
KOJIBIIEBBIE CETHU Telephb MCIIOJb3YIOTCSI TOPas3zo perke.

AxTuBHaA Tomosorua «3Be3na» (Active Star). 9ra To-
IIOJIOT'MS BO3HUKJIA HA 3ape BBIUNCIUTEIbHON TeXHUKH,
KOorjga K MOIIHOMY IeHTPAJIbHOMY KOMIIBIOTEPY IIOJ-
KJIIOYAJNCh BCE OCTAJbHBIe abOHEHTHI ceTu. B Takoi
KOH(QUIypaIuy BCe IIOTOKM MAHHBLIX IIJIM MCKJIIOUM-
TeJbHO Uepes I[eHTPaJbHBI KOMIIBIOTEDP; OH JKe II0JI-
HOCTBIO OTBeYaJI 3a YIpaBJeHNe NHPOPMAIMOHHLIM 00-
MEHOM MeXKJy BCeMM YUYaCTHHKAMU ceTH. KOHQIMKTHI
IIPU TAKOM OPraHM3aIlluHU B3aNMOIEHCTBUA B CETHU ObLIN
HEBO3MOJKHBI, OJHAKO HArPy3Ka Ha IeHTPAJbHBIA
KOMIIBIOTED ObLIa CTOJIb BEJHKA, UYTO HUUYEM APYIUM,
KpoMe O0CIYKUBAHUSA CETH, 9TOT KOMIIbIOTEP, KaK IIpa-
BUJIO, HE 3aHUMAJICS. BBIXOJ ero us CTpPos MPUBOAUI K
OTKa3y Bcell ceTH, TOrga KaK OTKas mepudepuiHoro
KOMIThIOTEPA UJIKM O0PBIB CBA3U C HUM Ha pabdoTe oCTallb-
HOWU ceTu He cKasbiBasics. Celiuac Takue ceTu BCTpeUa-
IOTCST JOBOJIBHO PEAKO.

T'opasgo 6ojiee pacpocTpaHeHHON CeroqHS TOIIO0JIO-
ruen ABJAETCA IIOXOXKHUU BapHMaHT — «3Be3aa-IIMHA»
(Star Bus), niu «maccuBHas 3Be3na» (puc. 3.3). 31echb
nepudepuiiHble KOMIBIOTEPHI HOAKJIIOYAIOTCS He K [[eH-
TPaJIbHOMY KOMIIBIOTEPY, a K IIACCUBHOMY KOHUEHmMpa-
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mopy, uau xaby (hub). IlocnegHuii, B OTINYME OT IIEHT-
PanbHOTO KOMIBIOTEPA, HMKAK HE OTBeUaeT 3a yIpaB-
JeHrue OoOMEeHOM JaHHBIMM, a BBITIOJHSAET Te Ke (PYyHK-
IUU, YTO U IIOBTOPUTEJH, TO €CTh BOCCTAHABJIUBAET
TIPUXOAAIINE CUTHAJBI 1 TIePechlIaeT UX BCeM OCTAaJb-
HBIM MOAKJIOUYEHHBIM K HeMY KOMIbIOTEpPAM U YCTPOMCT-
BaM. VIMeHHO mO3TOMY JaHHASA TOIIOJIOTHUA, XOTA (Pr3mde-
CKM U BBITJIAAUT KaK «3Be3fa», JIOTUUYECKU ABJIAETCA
TOTIOJIOTHEH «ITMHAa» (UTO 1 OTPa’KeHO B ee HA3BAHUN).

:

=)
KoHnyenmpamop

Kauenm 1 (xa0) Kauenm 2

Y

Kauenm 3

p

[ | IIpunmep

K 4 c cemegblLm
Juenm uHmep@eiicom

Puc. 3.3. Cers ¢ TomoJiorueii «3Be3ga-IrnHa»

HecmoTpsa Ha Goablinii pacxon Kabesas, xapaxTep-
HBIA IJId ceTel THUIla «3Be3fa», 9Ta TOIOJIOTUA MMeeT
CyIIIeCTBEHHBIE ITPEUMYIIIECTBA Tepe] OCTAIBHBIMMU, UTO
u o0yCJOBUMJIO ee IIWpouaiiliiee IpUMeHeHUe B COBpe-
MEHHBIX CeTAX.

NMpeumyLlecTBa ceTen TUNAa «3Be3Aa-wWHa»

M HadexHocmb — MOAKJIIOUEHNE K IIEHTPAIHLHOMY
KOHIIEHTPATOPY U OTKJIIOUYEHNE KOMIIBIOTEPOB OT
HEro HUKaK He OTpakaeTrcs Ha paboTe OCTAJILHOM
ceTu; OOpPBLIBBI Kabejsd BIUAIOT TOJBKO HA €IU-
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HUYHBbIE KOMIILIOTEDPHI; TEPMUHATOPHI HE TPeOy-
IOTCSH.

M Jleckocmb npu 00CAYHKUBAHUU U YCMPAHEHUU
npo6siem — BCe KOMIBIOTEPHI U CETEBbIE YCTPOM-
CTBa IIOAKJIIOYUAIOTCA K I[eHTPAJIbHOMY COEIUHU-
TeIBHOMY  YCTPOMCTBY, UYTO CYIIIECTBEHHO
yIpoiraeT o0cay:XUBaHNE U PEMOHT CeTH.

M BawuwerHocmbs — KOHIEHTPAIIUA TOUYEK IIOM-
KJIOUeHUS B OJHOM MeCTe II03BOJISeT JIETKO
OrPAHUYUTH JOCTYI K JKU3HEHHO BAKHBIM 00'b-
eKTaM CeTH.

OTMeTHM, UTO IIPU MCIIOJb30BAHNN BMECTO KOHIIEH-
TPaTopoB  0ojiee  «MHTEIEKTYAJIbHBIX»  CETEBBIX
YCTPOUCTB (MOCMO8, KOMMYMAMOPO8 N MAPWPYMU3a-
mopoé — ToApoOHee 0 HUX OyIeT pacCKasaHO IO3XKe)
OJIYYAeTCS «IIPOMEKYTOUHBIN» TUI TOIIOJJOTUN MEKIY
aKTUBHOW © IIACCUBHOI 3Be3noii. B »aToM cioyuae
YCTPOMCTBO CBSI3W HE TOJBKO PETPAHCIHPYET MOCTYIIA-
IOIl[Yie CUTHAJILI, HO ¥ IIPOM3BOAUT yIIPaBJIeHHE UX 00-
MEHOM.

Ll,pyme BO3MOXHbIle CceTeBble
TonoJsfiornn

PeanbHble KOMIIBIOTEPHBIE CETU IIOCTOSHHO PACIIHPSI-
I0TCA U MOAepHusupyoTcesa. ITosromy mouru Bcerga Ta-
Kasg ceThb fABJIgeTCA 2ubOpudHOil, T.e. ee TOIMOJOTHU
IpeAcTaBasieT co00i KOMOMHAIIMIO HECKOJbKUX 0a30-
BBIX TOIIOJIOTHH. JIerKo mpeAcTaBUTH cebe THOpUAHBIE
TOIOJIOTUHY, SBJIAMIINNECT KOMOWHAIIMEH «3Be3Ibl» U
«IIUHBI», JU00 «KOJIBbI[a» U «3BE3IbI».

Opzaxko 0co00 ciiefyeT BBIJEJUTH TOIMOJOTHI0 «Ie-
peBo» (tree), KOTOPYIO MOKHO pacCMaTPUBATh KakK 00b-
elVHeHVe HeCKOJIbKUX «3Be3n» (puc. 3.4). ImeHHO sTa
TOIOJIOTUSI CErOAHs SIBJIAETCS HauOoJiee MMOIYJIPHOMU
IIPY IIOCTPOEHUU JIOKAJIBHBIX CETEM.
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SAnpo cetn
(BBICOKOCKOPOCTHOM
KOMMYTATOD)

YpoBeHb
pacupeneneHus
(mogKJIIOUeHME
3MaHUM, IJIOIIAI0K,
MapIIPyTU3auAd
U MeXKCEeTeBbIe DKPAHBI)

YpoBeHb

JOCTYyIIa

(TIogKIIOUeHE
KJIWEHTOB

U cepBepoB)

Knuenm 1 Kauenm 2 Cepeep

Kommymamop

KommymamopvL 3 ypoens
UL MAPULPYMUSAMODbL

Kommymamopuot
AOKANbHbLX cemeil

Cepsep Kauenm 1 Kauenm 2

Puc. 3.4. CeTb ¢ TOIOJIOTHEH «IE€PEBO»

CBoero poga «npeateyen» WH-
TepHeTa 6bina cetb ARPANEet, ns-
HayarnbHO co3faHHasi Mo 3akasy
MuHucTepctBa 060poHbI CLLA.
Llenbto aToro npoekta 6bina pas-
paboTka TakoW CUCTEMbI CBSA3M,
koTopasi Morna 6bl PyHKLIMOHMPO-
BaTb [@Xe B YCMOBUSIX aTOMHOW
BOVHbI. HbIHeWwHNi xe VIHTepHeT
Kak cBOOOOHO [OCTyMHas Bce-
MUpHasi  KOMMblOTEpHas  CeTb
CcTan oT4acTu HeOoXWOaHHbIM,
«KOHBEPCUOHHBIMY» pe3ynbTaTom
BOEHHbIX pa3paboTok.

Haxowuelr, cienyeT yIOMAHYTh O CETYATOM, UJIN Ce-
TouHOI (mesh) Tomosoruu, B KOTOPOil Bce TGO MHOTHE
KOMIIBIOTEDPBI U [PYI'Ue YCTPOUCTBA COeNUHEHBI APYT C
Ipyrom HanpAmyo (puc. 3.5). Takas TOIOJOTUS MCK-
JIIOUUTEJbHO HaJe;KHAa — IIPU OOphIBe JIFOOOTO KaHaJja
mepemava [JaHHBIX He IIPEKpPAaIaercd, IIOCKOJIbKY
BO3MOYKHO HECKOJbKO MAPWpymos docmasku uH@op-
mayuu. CeTouHble TOmosornuu (Yaine BCero He IOJIHBIE,
a YacTUYHBIE) HCIIOJIL3YIOTCA TaM, rae Tpebyerca odec-
MeYUTb MAKCUMAALHYI0 OMKA30ycmoiiueocms CeTH,
HaIpuMep Ipu OO0beJUHEHNUUN HECKOJbKUX YUYaCTKOB
CeTH KPYITHOTO IPEAIPUATUS UJIU IPU IMOIKIOUEHUN K
WHuTepHeTy, XOTS 3a 9TO, KOHEUYHO, IPUXOAUTCS ILja-
TUTH: CYIIECTBEHHO yBeJIWUYMBAETCS pacxon Kabeus,
YCJIOXKHSAETCS CeTeBoe 000PyA0oBaHIe U er0 HaCTPOMKA.



CeTeBble TONOMIOrMK M CNOCOObLI JOCTYyNa K cpene 35

JlokanvHas cemo 2

JlokanvHnas cemv 1

JlokanvHasa cemov 3

JloxanvHas cemov 4

JlokanvHas cemv 5

Puc. 3.5. CeThb ¢ ceTuaToil TOIOJIOTHEHR

[JocTyn K cpepe nepegaym

C ceTeBOU TOIIOJIOTHEN TECHO CBSI3AHO MOHATHE CNOCo0a
docmyna k cpede nepedayu, OA KOTOPHIM ITOHUMAETCS
Ha0Op IPaBUJ, OIPEAENAIINNX, KaK UMEHHO KOMIIbIO-
Tephl JOJIXKHBI OTIIPABIATHL WM NPUHUMATL AAHHBIE IIO
CeTHu.

Taxux cmoco60B BO3MOKHO HECKOJbKO. OCHOBHBI-
MU U3 HUX ABJIAIOTCH:

0O MHOYKECTBEHHBI! JOCTYII ¢ KOHTPOJIEM HecyIlei
U o0Hapy’KeHUeM CTOJKHOBEHU’IT;

0 MHOKECTBEHHBIN JOCTYH C KOHTPOJEM HecyIei
U IIpeoTBpallleHneM CTOJKHOBEHUI;

O mepemava Mapkepa.
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IIpu MHOKECTBEHHOM JOCTYyIle ¢ KOHTPOJIeM HecyIneil u
o0Hapy:xeHueMm croakHoBeHmii (Carrier Sense Multiple
Access with Collision Detection, CSMA /CD) Bce KOMIIb-
I0TEPBI (MHOMecmBeHHbLIL 0CmYNn) «CIYIIAIT» Kabeab
(koHmpoav Hecyueil), YTOOBI OIPENENUTD, MePesaroTCsa
o HeMy JaHHBbIe Mau HeT. Eciau Kabenab cBOOOIEH, JIO-
0ol KOMIIBIOTED MOJKET HauaTh Iepenady; TOTZa Bce
oCTaJbHbIe KOMITBIOTEDPHI JOJIKHBI KAATh, TIOKa Kabeab
He ocBobomuTcs. Eciu KoMObioTephl Hauadu Iiepemauy
OQHOBPEMEHHO U BOSHUKJIO CTOJIKHOBEHUE, BCE OHU TIPU-
OCTaHaBJIUBAIOT Iiepenauy (0OHAPYHCeHUe CMOJKHO8e-
HUIl), KaXKAbIII — Ha pas3Hble IPOMEKYTKY BPpEMeHU, M0-
cJie Uero peTpaHCANPYIOT HaHHBIE.

Cepbe3HBIM HEAOCTATKOM 39TOTO cIiocoba qocTyIma
ABJISIETCA TO, UTO IPU OOJIBIIIOM KOJUYECTBE KOMITBIOTE-
POB U BBICOKOU HarpysKe Ha CETh UUCJIO CTOJKHOBEHUIA
BO3pACTaeT, a IMPONyCKHAasA CIIOCOOHOCTH ITaJaeT, WHO-
ra OUYeHb CYIIIeCTBEHHO.

OmHaKO 9TOT MeTOJ OUeHBb IIPOCT B TEXHUUECKOI pe-
anus3aluu, I09TOMY UMEHHO OH UCIIOJb3yeTcA B Hambo-
Jee TIOMYJIAPHOU cerogHsaA mexHoaozuu KEthernet.
A uT00BI YMEHBIIIUTH KOJUUYECTBO CTOJIKHOBEHUI, B CO-
BPEMEHHBIX CeTAX NPUMEHAITCA TaKue YCTPOICTRA,
KaK MOCTBI, KOMMYTaTOPhl ¥ MapIIPyTU3aTOPHI.

MeTos MHOKECTBEHHOTO HOCTYIIA € KOHTPOJIEM HeCy-
el u mpegoTBpamenneM croiakHoBeHui (Carrier Sen-
se Multiple Access with Collision Avoidance,
CSMA/CA) orinyaeTcss OT IPeAbIAYIIeT0 TeM, UTO IIe-
pen mepemauvell HJAHHBIX KOMIIBIOTED IIOCBLIAET B CETh
cIenuaJbHbBIA He0OJIBIIIONH IIaKeT, CO00INas OCTaIbHBIM
KOMIBIOTEPAM O CBOEM HAMEPEeHWU HadaTh TPAHCIIS-
muio. Tak Apyrue KOMIIBIOTEPHI «Y3HAIOT» O TI'OTOBSA-
mieiics mepepave, 4TO IMO3BOJIAET M30€KATh CTOJIKHOBE-
Huii. KoHeuHo, 9T yBeLOMJIEHUS YBEJINUYNBAIOT OOIIIYIO
HArpy3Ky Ha CeTh M CHUKAIOT €€ IIPOIIYCKHYIO CII0CO0-
HOCTDH (u3-3a uero metonm CSMA/CA pabGoraeT menyieH-
Hee, uem CSMA /CD), ogHako oHu, 6€3yCJIOBHO, HE00XO-
OIUMBI IJIsI paboThl, HAIPUMEP, OECIPOBOAHBIX CETel.
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> B cetax ¢ mepemaueit Mmapkepa (Token Passing) ot oxmo-
r0 KOMIILIOTEPA K JPYTOMY IIO KOJBI[Y IOCTOAHHO KYP-
cupyeT HeOOJIBION OJIOK TaHHBIX, Ha3LIBAEMBIN MapKe-
pom. Ecim y KoMObIOoTepa, IOJYUYUBIIET0 MapKep, HET
uHGOPMAIIUY AJS IIepefaunl, OH IIPOCTO IIEPECHLIAET eT0
ciaenyiomeMy KoMmmbloTepy. Ecam 'Ke Takasa mHMoOpMa-
A UMeeTCs, KOMIBIOTED «3aXxeambvléaem» MapkKep, no-
TOJTHAET €T0 JAaHHBIMU U OTCHLIAET BCE ATO CJIeAYIOIIEMY
KOMIIBIOTepY IIo Kpyry. Takoi mHpOpMaiuoHHbIN TaKeT
mepesaeTcsa OT KOMIIBIOTEPA K KOMIIBIOTEDY, IIOKA HE J0-
CTUTAET CTAHIIMU HasdHaueHUA. II0OCKOJIBLKY B MOMEHT IIe-
peraun NaHHBIX MapKep B CETH OTCYTCTBYET, APYTrUe
KOMIILIOTEPHI Y3Ke He MOTYT HUUero mepenaBars. [1oaTo-
MY B CETAX C Iepejaveil MapKepa HEBO3MOXKHBI HU CTOJI-
KHOBEHUA, HU BpPEeMEHHBIE 3aJeP)KKMU, UTO JAeJlaeT UX
BeChMAa IIPUBJIEKATEJBHLIMU JJIA UCIOJb30BAHUA B CHC-
TeMax aBTOMATU3AIUN PAOOTHI IPEAIPUATHI].

BbiGop KOMNLIOTEPHON CETU

PaccmoTper HamboJiee 4acTO UCIOJIb3yeMble CeTOHSA Ce-

TeBbI€ TOIIOJIOTUU ¥ METOJbI AOCTYIIa, 00CYAUM U APYyrue

akTOopkI, OIpenessaoIe BEIOOP HYKHOTO THUIIA CETU.
IIpu sTOM ciemgyeT yUUTHIBATH:

O yKe UMEMOIYOCA KabeJbHYI0 CUCTEMY U 060DY-
JIOBaHWE — eCTb JIX B BAIlleM JoMe, IITKoJe, o(hu-
ce ceTh, KOTODPYIO HYKHO IIPOCTO PACIITUPUTH,
UJIU Yy BaC UMEITCA TOJHKO OTAeJTbHbIE KOMIIbIO-
TepPHI;

0O ¢dusuyecKoe MeCTOPACIIOJIOKEHNe — BayKHO
YUUTBHIBATh, KAK PACIIOJIOKEHBI KOMIIBIOTEDPHI U
rae BbI coOmMpaeTech pa3MeCcTUTh CeTeBoe 000py-
moBanme. OO0BeIUHUTH KOMNOBIOTEPHI B OIHOI
KOMHATe JOBOJBHO IPOCTO, ONHAKO €CJIM Ballld
KOMIIBIOTEDPHI PACIIOJIATAIOTCA Ha PAas3HBIX ITa-
JKaxX 3HAaHUs WX AK€ B HECKOJIbKHUX 3MAHUIX,
HAMJIYYIIYI0 KOH(PUIYypaIluio CeTH U €e TOIIO0JIO-
TUIO CJeAYeT TIaTeJbHO IIPOAYyMAaTh;
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0 pasMepsl IIJIaHUPYEMOI ceT — ecJI ¥ Bac uMe-
eTcs JINIITH HeCKOJIbKO KOMIIBIOTEPOB, CTPYKTYpPa
ceTu OyIeT JOBOJBHO IIPOCTOM; €CJIN K€ KOMITBIO-
TePOB COTHU UJIU THICAYU, TO, CKOPEe BCero, mpu-
JeTCsI OCTAHOBUTL CBOI BBHIOODP Ha CJIOMKHOM
TUOPUAHOM TOIIOJIOTHUH;

Q o6wmeM u Tun mHGOPMAIMU IJA COBMECTHOTO WC-
MOJI30BAaHUS — 9THU IIapaMeTpPhl MOJIKHBI 00s13a-
TeJIBbHO YUUTHIBATHCSA MIPU BHIOOPE TUIIA CETHU: €CJIU
MeXIy KOMIIBIOTEPaMHU IIepefaioTcs OOoJIbIIne
datinel — My3bIKaJIbHBIE, BHUJEO0- UJIU TI'padu-
YyecKue, TO BaM IIOTpedyeTcAd BBICOKOCKOPOCTHASA
CeTh, TIO3BOJIAIONIAA OBICTPO U 0e3 3a/iepP:KeK mepe-
JaBaTh TaKkue 00beMbl MH(POPMAIIUN.

TlomaBasitoriiee GOJIBITUHCTBO COBPEMEHHBIX CeTell wuc-
MOJIB3YIOT TOIIOJIOTHIO «3BE3[a» WX M'MOPUIHYIO TOIIOJIO-
TUI0, IPEJCTABJIAIOIILYIO0 cO00 00hefNHEHe HECKOJBKUX
«3Be3» (HampuMep, TOIOJIOTHIO TUIIA «JePeBO»), U Me-
Tox moctyma K cpefe mepexaun CSMA/CD (MHOKeCTBeH-
HBI JOCTYII C KOHTPOJIEM Hecylleili u oOHapy:KeHueM
CTOJIKHOBEHMUI).

Bon POCbI N 3agaHUA

1.

2.
. KakoBbl mpeumyiiiecTBa U HeLOCTATKU KoOHGUTypa-

B uem sakJrouaeTcs: pasauune MeXIy GU3MUeCKUMU
U JOTMYECKUMU CBA3AMU?
IlepeuniciuTe 6a30BbLIE CETEBbIE TOIOJIOTHUMN.

IUu «3Be3ga»? B KaKMX JOKAJbLHBIX CETAX OHA IIPU-
MeHseTcs?

. KakoBbl mpeummylrniecTBa U HEJOCTATKH TOIIOJOTUU

«KOJIBIIO»? B KaKMX JIOKAJbHBIX CETSAX OHA IIpUMe-
HAeTCcA?

. KakoBbI mIpemMyIiecTBa U HEAOCTATKU KOHQPUTYypa-

Uy «IuHa»? B KaKUX JIOKAJbHBIX CETIX OHA IIPHU-
MeHseTcsa?

. Kakue ruGpuaHble TOIOJJOTUYA BaM HU3BECTHBI?
. Kakne pakTopbl HEOOXOAMMO YUUTHIBATEL IIPU ILIA-

HNUPOBaAHUU ceru?
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8. Bam mopyuyeHO yCTAHOBUTH CETh IJIs HeOOJBIIOH,
HO pasBUBAIOIIENcA KOMIIAHMU, 3aHUMAIOMIEeH II0-
JIOBUHY 9Taka. B cocTaB KOMIAHUM BXOAAT IUPEK-
TOpP, VIPABISIOIINN, aIMUHUCTPATOP U HSITH CO-
TPYOHUKOB. Ilmamumpyercsas B3ATh Ha paboTy ere
IBYX COTPYAHUKOB. ¥ KaKIOTO COTPYIHUKA KOMIIA-
HHUU eCTh KOMIIbioTep. Ecau HeoOX0oamM0 00MeHATh-
cs mesoBoi nH(popMalueii, IPUXOSUTCS IeJIaTh 3TO
YCTHO WJIU C TIOMOIIBIO JucKeT. JIadepHBIN IPUHTED
HAXOAUTCS Y aAMUHUCTPATOPa. ¥ KayKI0ro COTPy-
HHUKAa MMeeTCs OTAeNbHBIN MaTPUUYHBIN IPUHTED.

- ] — —
Hi= do.. Hoo | Hoo
Huperxmop Compyonuk 1 Compyonur 2 Compydnuk 3

‘ Hl=rs

Vnpasssouui CIE’ CH\_JWCI%H :Q

g g Admunucmpamop Compydnux 4 CompydHurx 5 ITnanupyemore
pabouue mecma

Kakyo TOIOJOTHIO CeTH BBl MPEIJIOKUIN ObI IJIs
oToi komnanuu? OneHnTe CyMMapHYIO AJNHY Kaoe-
Js1, TPeOyeMoro AJIsA MPOKJAAKU CeTU, B KaXKIOM U3
MPEeIJIOKEeHHBIX BApPUAHTOB M BBLIOEPUTE U3 HUX
HamboJee ONTUMATbHBIH.

9. Ecyiz B Ballle IIIKOJIE YK€ YCTAHOBJIEHA JIOKAJIbHAS
ceTb, OINPEJe/INTe €e TOIOJIOTUI0, COCTABbTE CXEMY
JIOKAJBLHOM CeTH IIKOJLI 1 OIleHNUTEe OIITUMAaJIbHOCTH
ee apXUTEeKTypHI.

10. Ecyiz B Baleil IIKoJie JIOKAJIbHAs CETh OTCYTCTBYET,
ompenenuTe mecta pacmosokenus IIK, koropsie
TpebyioT 06 beUHEHU B CeTh B IIEPBYIO oUepenb, a
TaKsKe OIpe/ieInTe OCHOBHBIE I'PYIIIBI IOJb30BaTe-
Jeti. Ha ocHOBe 3THX JaHHBIX COCTaBbTE IIPOEKTHYIO
CXeMy JIOKaJIbHO! CeTH AJIA BaIlled ITKOJIBI.
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B aTon rnaBe

Bbl HaMgeTe OTBEThbI
Ha crneayowme
BONpPOChHI:

= Kakue eudbi cpedbl
nepedayu cuzHasoe
moaym
ucrnosnb3o8ambcsi
8 KOMIbOMepPHbIX
cemsix?

= Kakue 603MOXHbI
munsl u Kamezaopuu
KabeslbHbIX
coeduHeHuu?

m Kak ebIinosiHaromcsi
KabesibHble
coeduHeHus?

= Kakue cywjecmsyrom
munbl pa3bemMos
(koHHeKkmopoes)?

= Kakue 803MOXHbI
munabli
6ecrnpoeodHbIx
cemeu?

Ctpoum ceTb:
JINHUN CBA3N

YT00BI KOMIILIOTEPHI MOTJIM B3aMMOAEiCTBOBATh, HEOO-
XoamMa Kakas-JIn0o cpeja, obeclieurnBamIas BO3MOXK-
HOCTB II€peayy CUTHAJIOB HA (DU3UUECKOM YPOBHE. JTa
cpeda nepedayu MOMKET IIPEICTABIATL CO0OU Kabeb-
HY0 UH@pacmpykmypy, T. e. HAOOP IIPOBOJOB Pa3IUU-
HBIX THUIIOB, COEIUHUTENBHBIX PA36eM08 (KOHHEKMOopos)
u yempoiicmé ceéas3u. Ho oHa MoxxeT OBITH U IIPOCTO aT-
Mochepoii wuam gaxke Oe3BO3AYIIHLIM HIPOCTPAHCT-
BOM, — JIHIIb OBl MMeJach BO3MOYKHOCTH KaKUM-TO
obpasoM nepedambv cuzHaJ OT OLHOTO KOMIIBIOTEDPA K
npyromy.

KabenbHble coegnHeHuns

Hanbosee uacTo B KOMIBIOTEPHBIX CETAX IPUMEHSIOTCS
KabeJbHbIE COEQUHEHUs, BBICTYIAIOINEe B KauecTBe
cpenbl Iepefaun 3JIeKTPUUECKUX WU OITUUYECKUX CHUT-
HAJOB MEKIY KOMIBIOTEpAMU U [IPYTUMH CETEeBLIMU
ycTrpoiicTtBamMu. IIpu 9TOM HCIOJNBL3YIOTCA CJAENYIOIINe
TUIIBI Kabesis:

O KoaKcHaJbHBIN Kabesb (coaxial cable);
0 Buras napa (twisted pair):
¢ HesKpaHupoBauHada (unshielded, UTP),
» pKpaHupoBanHas (shielded);

O BOJIOKOHHO-OIITUYECKUMN, MU OITOBOJOKOHHBIA
kabeuss (fiber optic).
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Ab6pesunatypy «BNC» pacumd-
pOBbLIBAKOT pa3HbIMK criocobamm:
Yalle Bcero — kak «Bayonet Neill-
Concelman» — ot damunuii
nsobpeTaTenen 3Toro pasbema,
pexe — kak «Bayonet Navy Con-
nector», «British Naval Connector»
nnn «Bayonet Nut Connector».

Ertie mecAThb—OATHAAIIATE JET Ha3ad IPU CO3TAHUU CeTel
B OCHOBHOM IIPUMEHAJICA UMEHHO KOAKCUANbHbLIL Kabeb,
COCTOAIINHA W3 TIepPefaroIieil CUTHA MeTHOU UJIV aJIIOMU-
HUEBO! JKUJIbI, CJ0SA M30JIAIUN, dSKPAHUPYIOIIENA OILJIEeT-
KU U3 MeAHBIX IIPOBOAOB WU AJTIOMUHUEBOU (DOJIBLTU U
3aIUTHON BHeITHeH obosouku (puc. 4.1). ia nepegaun
curHaja B KOAKCHAJbHOM Kalejie MCIOJIF30BAIaCh I€HT-
pajbHAdA JKUja, TOrAa KaK OIJIETKA 3a3eMJIAIACH, BBICTY-
masg B POJIU «3JIEKTPUUECKOTO HYJIA».

Sawumnutil
Aol

Odmomra
u3 goarveu

Ilnacmurxosas
U30AYUS

Mednutil

. _— 1po6od
<

Puc. 4.1. KoakcuaibHblil Kabeiab

IIpu sTOM HCIIOJB30BAJIKUCH JBA BO3MOIKHBIX THIIA
Kabesid — «TOHKHH» M «TOJICTBIN».

ToHKUII KoaKcHaJbHBII KabeJab — TIUOKUI, gua-
merpoM okojo 0,5 cMm, IMO3BOJAN IepemaBaTh JaHHBIE
0e3 3aTyxaHUsA Ha paccToAHUs n0 185 M (B peasibHBIX
cerax — paxke o 300 m).

g noaxkaoueHnA Kabesld K CeTeBBIM YCTPOMCTBAM
MPUMEHAJNNCH CIlelluaabHble pa3dsembl muna BNC.

Ha KoHIIax oTpe3koB Kabejsd MOHTHUPOBAJINUCH IIPO-
cteie BNC-kKoHHeKkTOpBI. CpalliuBaHne STUX OTPE3KOB
npousBoguu ¢ momoribio BNC I-koHHEKTOpPOB (Miu
«0appes-KOHHEKTOPOB»), a JJIA COeJIUHEHUS C CEeTEBbI-
MU afalTepaMi U yCTPolicTBaMU McIojab3oBaanck BNC
T-KOHHEKTODHI.
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o

«3y6 Bamnupa» obecneunBarn
ObICTPbI cNOoco6 MOAKMYEHNs!
TpaHcuBepa K KoakcuarbHOMY
KaGento: OH A0MKeH Obln NPOKO-
noTb onneTky kabens v m3ons-
umto, obecneumBasi  KOHTaKT
TpaHcUBEpa C LEHTParbHOW Xu-
non. [ea p[Opyrvx, MeHbLUMX
«3yba» obecneymBany KOHTaKT
C onneTkon kabens.

Yro6bl OTpaKeHHBINI CUTHAJ MOTJIOIAJCA Ha KOH-
max kabess, Tam ycraHaBiaumBasu BNC-TepMuHATODHI,
OJIVH 13 KOTOPBIX 00a3aTe bHO 3a3eMsica (puc. 4.2).

IIpocmoii

«Bappen»
KOHHEKMmMOop PP

T-KoHHeKmop

Tepmunamop Tepmunamop

C 3a3emyeHuem

Puc. 4.2. BNC-KOHHEKTODHI Pa3JIUYHBIX TUIIOB

ToncThl#i KOAaKCHANBLHBIN Kabedb — OTHOCUTEIHLHO
JKeCTKU, AuaMeTpoM uyTh Oojbiiie 1 cm. B Hem men-
Has JKuja Oblaa TOJIe, YeM Y TOHKOTO KOaKCUAaJIbHOTO
Kabeynda 1, CJIeJOBATEIbHO, €e 3JeKTPUUECKoe COIIPO-
THUBJIeHNE ObLIO MeHBbIINM. I[09TOMY TOJICTBIII KOAKCH-
albHBIA Kabesb MO3BOJIAJ IepemaBaTh CUTHAJ Ha pac-
crosauusa go 500 .

1 MOAKJIIOUeHUA K TOJICTOMY KOaKCUAJIbHOMY Ka-
0eif0 TPUMEHAJINCH CIelUaJbHbIe yCTpoiicTBA —
mpancugepvl (0T «transmitter-receiver» — «mpuemo-
Hepe,ua'rtm}c») C OOBOJIBHO OPUI'MHAJBbHBIM Ha3BaHUEM
«ceTeBOM BaMnup». B KauecTBe pa3dbeMOB UCIOJIb30Ba-
auck AUI- uau DIX-kouHeKTOPH! (puc. 4.3).

IITupokoe pacmpocTpaHeHWEe CceTel, MOCTPOEHHBIX
Ha OCHOBE KOAKCHAJIBLHOTO Kabesis, ObIJIO BHI3BBAHO JBY-
MsA 00CTOATEIbCTBAMU: AEIeBU3HOM (0COOEHHO [JIA ce-
Tell Ha TOHKOM KOaKCHaJIbHOM KabeJsie) — pacxojbl Ha
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«3y0 samnupa» rabenb

Toacmulil
KOAKCUQJbHBLIL

«Bamnup»

Tpawncusep

Kabenv
mparncusepa

AUlI-passem

.‘;‘"

o

Puc. 4.3. ITogkaioueHne yepes3 TPAHCUBED «CETEBOI BAMIIUD»

Kabesb ¥ KOHHEKTOPHI ObLIN MUHUMAJIbHLIMU, a 00JIb-
e 1Jisi HeOOJBINUX ceTeil Huuero u He TpeboBaIoCh, U
IPOCTOTON — MTOCTATOYHO OBLIO MHPOJOMKUTH MATHCT-
paibHBIN Kabesb, YCTAHOBUTL HA €ro KOHI[aX TePpMUHA-
TOPBI W IOAKJIOUUTL K HEMY BCe KOMIILIOTEPBI, — U
ceTb rotoBa (puc. 4.4).

Tem He MeHee ceifuac KoaKCHAJbHBIN Kabeab B 60JIb-
IIIMHCTBE ceTell 3aMeHeH BUTOM IMapoiil MM ONTUUYECKMU-
MU KabeasaMu.

Bumas napa — 1Ba CKPYyYeHHBIX PYT C IPYTOM U30JIH-
pPOBaHHBIX MeIHBIX IpoBoga. [lomaBisioiee GONBIITNH-
cTBO KabeJsieit Ha OCHOBE BUTOI maphbl COCTOUT M3 UETHI-
pex map, TIepeBUTBIX C Pa3HBIM IIIaroM MOJs
YMEHBIIIEeHNs JJIEKTPUUECKUX HABOJOK CO CTOPOHBI CO-
CeIHUX IIap ¥ BHEIIIHUX NMCTOYHMUKOB U IIOKPBITHIX IIJIA-
CTUKOBOM 06010uK0I (puc. 4.5). B sxparuposannoil eu-
moil nape, KpoMe TOTO, WCIIOJbB3yeTCA OMHA WJIU
HECKOJIbKO OILJIETOK N3 AaJIOMUHNEBOU WJIU MeIHON
(OoJIbTY, CYLUIEeCTBEHHO MOBBIMIAIONINX ITOMEXO03alllu-
IIeHHOCTh KabeJis.
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Puc. 4.4. IIpumep ceTu Ha TOHKOM KOAaKCHUAJIBHOM Kabeye

Takue Kabeau BBIIYCKAIOTCSA B COOTBETCTBUU CO
craagaprom EIA/TIA 568 («AMepuKaHCKUN CTaHAAPT
MIPOBOJKKA B KOMMEPUYECKUX 3MaHUAX») U MMOAPA3aessi-
0oTcs Ha kamezopuu. Kabenu pasHoil KaTeropuu pasyiu-
YaTCHd, B MEPBYIO OUYepenb, IIIaroM CKPYTKU BUTBIX
map. Yem MeHbIIle IIar, TeM BBIIIIe KATErOPUA U TeM
0OJBIINX CKOPOCTEH Mepemaun JaHHBIX MOMKHO JOCTUYb
npu ero ucmoJb3oBanuu (tabda. 4.1).

Puc. 4.5. Buraa napa
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Tabnuua 4.1

KaTteropuu kabens «BuTasi napa»

Kareropus

XapakTepucTHKA

1

TeJIe(bOHHLIﬁ Kabeab AJId 11epegaduy roJjioca MJjau JaHHBIX C IIOMOIIBIO
aHaJIOTOBBIX MOJEMOB

Crapspiii 2-napHblil Tun Kabensa. ITognepsxkuBaer mepegady JaHHBIX
co ckopocThio 10 4 M6uTt/c. Mcmoab3oBaiica B ceTax Token Ring u
ARCNet (0 ceTeBbIX TEXHOJOTUAX — UyTh HUKe). Cerogusa nHorma
npuMeHsieTcAa B TeJae(GOHHBIX CETAX

2-napHbIil Kabeab. Mcmosnb3oBanca B cetax Token Ring u
10BASE-T. Ilogaep:xuBaer mepenadyy JaHHBIX CO CKOPOCTBHIO TOJIBKO
mo 10 Mourt/c. IIpumensierca B TeaedOHHBIX CETAX

4-tmapHbIil Kabenb. VcnosbsoBaica B cerax Token Ring, 10BASE-T,
10BASE-T4 pnsa ckopocreit 1o 16 Mout/c. Ceroausa nmpakTu4ecKu
He UCIIOJIb3yeTCs

WmenHo sToT 4-m1apHBIN Kabejb 00BIYHO IIOAPa3yMeBaeTCs o]
HasBaHMEM «BHUTadA mapa». CocobeH mepenaBaTh TaHHBIE CO
ckopoctbio 1o 100 M6uT/c npu ucnoab3oBanuu AByx nap (Fast
Ethernet) u 1o 1000 M6uT/c — OpU MUCIOJIb30BAHUU BCEX UETHIPEX
nap (Gigabit Ethernet). Hau6GoJiee pacmpocTpanesd B COBPEMEHHBIX
JIOKAQJIBbHBIX CETAX, XOTs IIPU IPOKJIAJKE HOBBIX CETEU uale
npuMeHseTcsa Kabesb Kamezopuu 5e, Jydile IIPOIYCKAIOITNHA
BBICOKOUACTOTHBIE CUTHAJIBI. BrITycKaeTcs Takike

B 9KPAHMPOBAHHOM BapUaHTe

4-mapHBIZ Kabeab (9KPAHUPOBAHHBIA MU HEOKPAHUPOBAHHBIN).
CnocobeH mepegaBaTh JaHHBIE cO CKopocThio 10 10000 M6uT/c
(10 Gigabit Ethernet) ma wactorax mo 200 MI'n. B xabemax
Kamezopuu 6Ge mpenesbHAA YACTOTA IEpPeJadYy yBeJINUeHa

no 500 MTI'i. Bosiee moioBUHBI COBPEMEHHBIX CETell CTPOUTCS

C MCIOJIb30BaHMEM Kabessa 9TOM KaTeropuu

4-mmapHBIN Kabeab, crenuuKanua JJId KOTOPOro elne OKOHYATEeIbHO
He yTBep:kAeHa. CKopocTh nmepegauu gauabix — xo 10000 Mout/c,
yacrora npomnyckauusa — g0 600—-700 MT'. Bce oTaenbHble mapbl u
caM Kabesb AJIs 9TOH KaTeropuu sKPaHNPOBAHBI
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Biaromaps cBoeli merieBusHe, JETKOCTH B YCTAHOB-
Ke U YHUBePCAJIbHOCTU (MOKET UCIOJIH30BaThCA B 00JIb-
IMUHCTBE CETEBBIX TEeXHOJIOTUI), HesKpPaHWpPOBaHHAM
BUTAsI I1apa cedyac SBJAETCS CAMbIM pPAacCIIpo-
CTPAHEHHBIM THUIIOM KaleJis, MCIOJb3yeMbIM IIPU IIO-
CTPOEHUN JIOKAJBHBIX CeTell. DKpaHMpPOBAaHHAsS BUTAs
mapa, HeCMOTPsS Ha OOJIBIIYIO IOMEXO3aIllUIIeHHOCTD,
He IOJYYMJIa IIIHPOKOr0 PACIIPOCTPAHEHUS U3-3a CJIOMK-
HOCTEl B YCTAaHOBKe — TpedyeTcs 3a00TUTHCA O 3a3eM-
JIEHUU, [a U Kabejb 10 CPABHEHUIO C HEIKPAHUPOBAH-
HOU BUTOU mapoii 0oJee »KeCTKUMA.

Buras mapa moax/ouaeTcs K KOMIIBIOTEPAM U APY-
TUM YCTPOMCTBAM C MOMOIIBIO B0CbMUKOHMAKMHO2ZO0
passema RJ-45 (Registered Jack 45). 3ToT KOHHEKTOD
(puc. 4.6) moxo:x HA TPUMeHAEMbIH B TeJae(OHHBIX JIU-
HUAX KOHHEKTOp RJ-11, TOTbKO HEMHOTO OOJIBIIIE HETO.
B Tab6. 4.2 npuBemeHo omnucanne CIO0COO0B 3aeJKH Ka-
Oesist «BUTas mapa» B KOHHEKTOp RJ-45 B cooTBeTcTBUHI
co craamapramu EIA/TIA 568A u 568B; ara omeparnus
BBIIIOJIHSIETCS C IIOMOIIBI0 CIIEIHMAIBHOTO OOMKMMHOIO
uHcTpyMeHTa. (Ecau pacmosokuTh pasbeM KOHTaK-
TaMU BBEPX U OT ce0si, TO HyMepOBaTh UX HAIO CJeBa
Hampaso, ot 1 mo 8.)

Puc. 4.6. Pasbem RJ-45
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Tabnuua 4.2
Pa3Bogka npoBogHUKOB B KOHHeKTopax RJ-45

IIBeT omyeTKH IMpPoBOAA

Komraxr 568A 568B

1 0eJI0-3eJIeHbIHI 0eJI0-OpaHKEeBBIN

2 3eJIeHBII OpaHKeBBIi

3 6eJI0-0paHIKEeBBIHI 0eJI0-3eJIeHbIH

4 roay6oit roay6oit

5 0eJ10-rory00it 6eJi0-rory6oit

6 OpaHKeBBI 3eJIeHbI

7 0eJI0-KOPUYHEBBIH 0eJI0-KOPUYHEBbIH

8 KOPUYHEBBIN KOPUYHEBBIN

3amMeTnM, 4TO Kabeau, IpUMeHsIeMble AJIs IIOIKJIIIO-
YeHUSA KOMIBIOTEPOB K KOHIIEHTPATOPAM M KOMMYTATO-
paM, 00KMMAIOTCA C ABYX CTOPOH OAWHAKOBO, TO €CTh
10 OJHOMY W TOMY K€ cTaHmapTy. IIpu sTom moayuaer-
cdA TaK Ha3bIBAEMBIA npamoil kabesv. OqHAKO AJIA HETIO-
CPEICTBEHHOTO COeINHEHUS CeTEBLIX aIalTepPOB KOMIIb-
I0TEPOB JN0O IJIA CBASKM MEXAY KOHIIEHTPATOPAMH U
KOMMYTATOPaMU HCIIOJL3YETCA NepeKpecmubslii Kabeab
(«kpocc-kabenv»). C OLHON CTOPOHBI TAKOT'0 KabeJsid BU-
ThI€ ITAPbI IPU UX 3aJeJIKe B Pa3’beM MEHSIOT MEeCTaMU:
3€JICHBINl IIPOBOJL — HA MECTO OPAaHIKEBOIr'0, a TOJIy-
00if — Ha MEeCTO KOPUUYHEBOT0, U HA0OOPOT.

> OnmosgonokornHbLlL Kabeav (puc. 4.7) oTJIMYaeTCsa OT
IPYTUX BULOB CETEBOIl IPOBOAKH TEeM, UTO IlepegaeT
CBETOBbIE, a He dJIeKTpudyecKkue uMnyJbcbl. OH OUeHb
MOXO0XK Ha KOAKCHUAJbHBIN, HO BMECTO MEIHOUN UM ajio-
MUHUEBOH KUJIbl MCIOJb3YeTCs CTEKJOBOJIOKHO.

IIpu sTOM MOTYT IPUMEHATHCA ABA BUa OIITOBOJIO-
KOHHBIX Kabesei: mHozom0008biii (multi-mode) mau
00HoMmo008bLil (single-mode).

B orHOCHTENILHO [EIlIeBOM MHOI'OMOJOBOM Kabese
IeHTPaJbHOE CTEKJIOBOJIOKHO uMeeT amamerp 50 wim
62,5 MmKM, a obosiouka — 125 mrwm. [lj1a nepegayum cursa-
JIOB 10 MHOTOMOZOBOMY Kabejto MPUMEHSIOT HeI0POoTrue
ceemoduo0tble mpaHcugepsvl ¢ NJINHOM BOIHBI 850 HM.
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ITnacmurosoe
noxpsimue

3awumnas
obon0uKa

Cmek080J10KHO

e

Puc. 4.7. OnToBOJIOKOHHBIN Kabesb

B BBICOKOKauecTBEHHOM (HO JOPOTrOM) OJHOMOJO-
BOM KabeJie BOJIOKHO TOHbIIIe — auamerpoMm 9—10 MKM,
a 3aTyxXxaHWe CBETOBOTO CHUTHAJa B HEM CYIIECTBEHHO
menbItre. Kpome Toro, aj1s mepenadyy CUrHAJIOB IO OTHO-
MOZOBOMY KabeJIi0 NCIOJIb3YIOTCA Ja3ePHble MPAHCUBe-
pu. ¢ piauHoit BoiHBI 1300 mM. B pesynbrare makcu-
MaJbHOE PACCTOsIHME IIepeayy CBeTOBOr'0 CUTHAJA IIPU
IpUMeHEeHUU OJJHOMOJOBLIX Kabejeil M TPaHCUBEPOB I'0-
pasmgo GoJibliie, YeM AJI MHOT'OMO/OBBIX.

JJ1g TOAKJIIOUEeHUsT OIITOBOJIOKOHHOTO Kabensa wuc-
TOJIB3YIOTCS CIIe[MaJibHble KOHHeKTOphl (puc. 4.8).
Konnexmopwt FC u ST cerogHsa CUUTAIOTCS yCTapeBIIIN-
MU, II09TOMY B HOBOM OOOPY/IOBAHWU Yallle BCEro IIPHU-
MEHAIOTCA pasdbeMbl i KonHekmopog SC. MoHTax

FC-konHnexmop ST-koHHexmop SC-konnexmop

Puc. 4.8. OnToBOJIOKOHHBIE KOHHEKTOPHI PA3JINYHBIX TUIIOB
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KOHHEKTOPOB (3a[eJIKa OIITOBOJIOKOHHOI'O KabeJsis B KOH-
HEKTOP) JOBOJIBHO CJIOXKEH 1 TpedyeT cIemuaabHoro 06o-
pynoanusi. IlpaBga, B mocjieHee BpeMs IMOSABUJIUCH
HAOOPHI, ITO3BOJIAIONINE 3a/IeIbIBATh TAKNEe KOHHEKTOPbBI
U B IOMAIIHUX ycaoBusaAX. OMHAKO WX HCIOJIb30BaHUE
TpedyeT TOUHOCTU U TePIIeHUS, IIOCKOJIbKY IIPOU3BOIUT-
csd IIyTeM BKJEHKU OIITUUYECKOr'0 BOJOKHA B HAKOHEUHUK
C IIOCJeAYIOINel CYIIKOM 1 TOHKOU ILIN(OBKOM.

ITo cpaBHEHUIO C BJIEKTPUUYECKUMU KabeJasiMU OIITO-
BOJIOKHO oO0ecIieurBaeT IIOBBIIIIEHHYIO IIOMEXO03alllu-
IIeHHOCTh U 3AIIUTY IIepeJaBaeMoro CUrHaja OT Iepe-
xBaTa. KpoMe TOro, Ipu ero MCIOJb30BAHUU IaHHbBIE
yIoaercs IepefaBaTh Ha CYII[eCTBEHHO 0OJIBIIIE PACCTOS-
HUSA, Ja U TEOPETUUYECKU BO3MOKHBIE CKOPOCTH Irepesa-
Y1 B OITOBOJIOKHE HaMHOTO BbIiie. HegocTaTku omToBo-
JIOKHA — 0OJbIllasi CTOMMOCTH Kabess, CJI0KHOCTb
3a/IeJIKM KOHHEKTOPOB (IIpu KOTOpoU TpebyeTcsa cBapkKa
CTEeKJIOBOJIOKHA) 1 HEOOXOAUMOCTD IIPUMEHEHUA TOII0JI-
HUTEJbHBIX TPAaHCUBEPOB, IIPEOOpPa3yIOIINX CBETOBBIE
CUTHAJIBI B dJIEKTpUUECcKUe 1 00paTHO. Bee aT0 3aMeTHO
MOBBIIIAET OOIIIYI0 CTOMMOCTD PA3BEPTHLIBAHUS CETHU, II0-
9TOMY 10 CHUX IOP OITOBOJOKHO B JIOKAJBHBIX CETAX
IpUMeHseTCs perke, YeM BUTasA Iapa.

ITocse BBIOOpPA MOAXOASAIIIEr0 THUIIA Kabesis, KOTOPBIM
BBl COOMpaeTech COEAUHUTh KOMIIBIOTEPHI U CETeBbIe
yCTPOICTBA, U OIpeAeeHNs MecTa KOMMYTAaIlUU U pac-
mpefesieHns MOYKHO IPUCTYIATL K NpokJaadke Kabess.
ITpu npokmaapiBaHUM Kabeasda B 3JAaHUU TPOBOAKY
OOBIYHO 3aJ[eJILIBAIOT B CTEHBI JU0O0 pPas3MeInalmT B CIIe-
MUAJbHBIX IIPOCTPAHCTBAX IOA (DAJBIIIOJIOM WJIUA 34
HABECHBIM IIOTOJIKOM, a 3aTeM BBIBOIST B HACMEHHbLE
cemesble po3emKuU.

Ecau mposokuTh Kabesn B YKa3aHHBIX MecTax He-
BO3MOJKHO, WKCIIOJIB3YIOTCS HACTeHHbIe (pesxe — Ha-
oJbHBIE) Kabenb-KaHaavl (Kopoovl). Kopo6 — aTo mo-
Jasg ILJIacTHKOBas cOOpHO-pasbopHas Tpyba, OOBIYHO
OPSAMOYTOJIbHOM (POPMBI, B KOTOPOM IPOKJIAILIBAIOTCS
ceTeBble Kabesu, dyallle BCEro BMeCTe C 9JEeKTPUUECKU-
mu (puc. 4.9).
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npu morniasice 8 CMOHMUPOBAHHOM sude

Puc. 4.9. IlnacTukoBbIIT KOPOO AJIs IPOKJAAKKU Kabesei
(C yCTAaHOBJIEHHBIMU CETEBBIMU U JJIEKTPUYECKUMU PO3ETKAMMU)

BecnpoBoaHble ceTH

OcHOBHBIE TIPO0JIEMBI, XapaKTepHbIe IJIA BCEX IIPOBOJ-
HBIX ceTell, — UX HU3Kas MOOULbHOCMb, TOBOJIHLHO 00JIb-
IIMe KauuTaJIOBIOKEeHUA B KabeaIbHY0 UH(PPACTPYKTYDPY
U OTHOCUTEJbHO MaJjias HAaJbHOCTDL IlepeJadyyd CUTHAJA.
K OecrnpoBOAHBIM CeTAM 9TO OTHOCUTCA B MEHBIIe
CTeleHMW, II09TOMY OHH BCe dYallle BXOAAT B HAIIy
JKUBHBb. XOTHA MOHATHE «Kabesb» B OECIPOBOIHBIX Ce-
TSX OTCYTCTBYET, cpeja mepeiauyud B HUX, OE3YCIOBHO,
CYIIIECTBYET.

Ja 6ecripoBOHON mepefauy HAHHBIX HUCIIOJIB3YIOT
HECKOJIbKO CII0OCO0OB.

» Texnonozuu paduocésasu MepechLIAOT NaHHbIE Ha pa-
JMOYaCTOTaX U HNPAKTUUYECKU HE MMEIOT OTpaHUYeHUH
no mambHOCTH. OHM HMCIONB3YIOTCA KaK B JIOKATBHBIX
ceTdax, TaK U [AJS CETEeBbIX COEJUHEHWI Ha OOJBIIUX
paccroaauax. II0CKOIBKY PafUMOCUTHANLI JIETKO IIepe-
XBaTUTh, TpebyeTcsa obsa3aTesbHAA 3alIUTA JAaHHBIX KO-
JVpOBaHUEM U/UJAU MU(PPOBAHUEM.

> Hepep;aqa AaHHBbIX 68 MUKPOB0OJHOB0M duanas3oHe wuc-
IIOJIB3YyEeT 6oJiee BBLICOKME YACTOThI U IIPUMEeHAEeTCA KaK
Ha KOPOTKHX PaCCTOAHUAX (OG’Le,I[I/IHeHI/Ie JIOKAJBbHBIX
cerelt B Pa3HBIX SILaHI/IHX), TaK U B IJI00aJIbHBIX KOMMY-
HHUKaIIuAX — C IIOMOIIIBIO CIIYTHMKOB M Ha3€MHBIX
CIIYTHUKOBBIX AQHTEHH. T'raBHOE orpanmnyeHue TaKOU
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CBA3U: U IIepelaTunK, WM OPUEeMHUK TOJYKHBLI OLITh B
30HEe MPAMOI BUAMMOCTH APYT Apyra.

> TexHoJOTHY, UCTIONBL3YIONTUE UHPpakpacHoe (UK ) us-
JYyYeHue, 4aCcTO MPUMEHAIOTCS [IJis JBYCTOPOHHEN Wi
IIMPOKOBEIATeIbHON Mepenaun Ha OJU3KUX PACCTOs-
Husax. VudpaxpacHas mepesada 00bIUHO UCIIOJIb3YETCHA
B CKJIAZICKUX U O(DUCHBIX MIOMEIIEHUIX, Yallle BCero s
B3aUMOJENCTBUA C TOPTATUBHBIMU (MOOUJIHLHBIMU)
ycrpoiictBamMu. X0oTsA CKOPOCTU NH(MPAKPACHBIX ceTell 1
ya00CTBO WX WCIIOJH30BAHUSA OUEHb IIPUBJIEKATEJILHEI,
BO3SHUKAIOT TPY/HOCTH IIPU Iepejiaue CUTHAJIOB Ha pac-
croauue 6osee 30 merpoB. K Tomy ke WMK-curnamnsl
JIETKO OJIOKUPYIOTCA JIOOBIMU IIpeAMeTaMH, a TaKsKe
IIOABEPXKEHBI ITIOMEeXaM CO CTOPOHBI CUJIBHBIX MCTOUYHU-
KOB CBeTa U TeIJia, KOTOPhIe eCTh MPAKTUUYECKU B JIIO-
60M ITOMEITeHUN.

> st 6ecIpPOBOMHBIX CeTel TaKiKe IPUMEHAIOT C8eMmo8oe
u3nyyenue 6 udumom ouanasone (Haupumep, ¢ IOMO-
IO JIA3€POB), XOTSA BTOT CIIOCO0 Ilepemadyu MCIIOJIb3Y-
ercsi pegko. Tem He MeHee 3TOT cIOCO0O COeIMHEHUS MO-
JKeT OBbITb yHOO0EH MAJs CBA3U MEXKJIY BBICOTHBIMU
3MaHUSMU.

Kabenu «Butaa mapa» kKareropuu Se (miu 60Jiee BBICO-

@ KOM) CerofgHsi SIBJAIOTCA HauboJee YHHBEPCAJIbLHBIM,
HAJEeKHBIM U PACIIUPSIEMbIM PellleHueM IJIA IOAKJII0-
YyeHUs K JIOKAJbHON CEeTH CTAI[MOHAPHBIX paboumx
cTaHIUi U cepBepoB. ONTOBOJIOKHO Yallle BCEro IIpuMe-
HseTCs [JIA Iepefavyy CUTHAJIOB Ha 0OJbIIIHE PACCTOS-
HUsA, HAOPpUMEDP IIPU COeIUHEHWU JIOKAJIbHBIX CeTelf,
PaCIOJIOMKEeHHBIX B PAsHBIX 3MAaHUAX WUJIU OaKe paiio-
Hax. HMcmoab3oBaHME PaANOCUTHAJIOB OOECIeUnBaET
HOAKJIOUeHNEe K CeTH MOOMJIBHBIX YCTPOMCTB (HOYTOY-
KOB, ILJIAHINEeTHBIX KoMnbioTepoB uiau KIIK).

PesysnbTaTroMm paboThI IO IIOCTPOEHUIO CETH HAa JaH-
HOM 9Talle JOJKHA CTAaTh IIPOJIOKeHHAas KabeJlbHasd UH-
dpacTpyKTypa Hu, €cjud 9TO HEOOXOAMMO, YCTAHOBJIEH-
HBIE OecnpogodHble MOYKU Jdocmyna K cemu.
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Bonpocbl n 3agaHus

1. RaKon POJIb B KOAKCHUAJBHOM Kabese urpaetr OILJIeT-
Ka U3 MEeIHBIX IIPOBOJOB UJIN AJTIOMUHUEBOU (l)OJIbl"I/I?

2. K Kakoil KaTeropuu OTHOCUTCS Kabesb 13 He9KPAHU-
POBaHHOII BUTOI Iaphbl, CIIOCOOHBIN IIepeJaBaTh JAaH-
HBIE CO CKopocThio o 10 M6uT/c?

3. Ilepemaua 2JIEKTPUUYECKOrO CHUI'HAJIA TPeOyeT HaJIM-
Ymusa ABYX IIPOBOAHMKOB. KaKkne MMeHHO IIPOBOLHUKN
HMCIOJIL3YIOTCA B KOAKCHaJIbHOM Kabenae? 3aueM B Ka-
Oejie «BUTasA Iapa» MCIOJb3YETCS HECKOJbKO IIap
MIPOBOAHUKOB (2 uiu 4)?

4. Kakoii pa3beM HCIOJIb3yeTCA AJIA MOIKJIIUEHNA Ka-
Oesia «BUTaA mapa» K KOMIbIOTEpaAM?

5. OcuoBHas 3aZjlaua KOHHEKTOPOB [JI MeTaLINUeCKUX
Kabeseli — o0ecIeunTh HANEKHBIN SJIEKTPUUYECKUN
KOHTAKT IIPU COEJUHEHUMN OTPEe3KOB Kalbesd WIu
ycrpoiicTB cetu. KakoBa ocHOBHAs 3aZjaua KOHHEKTO-
POB IJIs1 OIITOBOJIOKOHHOTO KabeJss?

6. Uro moxkeT cosmaTh momMexu paboTe GECITPOBOAHON
CeTH, ecJiv B HEH MCIOJIb3yeTCsa paguocBa3b? UTo Mo-
JKeT co3ZaTh IoMexM paboTe OeCIpPOBOTHOII ceTwH,
OCHOBAHHOM Ha HMCIIOJb30BAHUU MHMPAKPACHOTO M3-
JydeHuA?

7. llnsa pamee paspabOTaHHOM CeTH pa3BUBAIOIIEHCs
KOMIIaHUU (CM. BOIPOCHI M 3aJaHUA K IIPEIBIAYINei
IJIaBe) COCTABbTE IIPOEKT MPOKJIAAKU Kabessd «BUTasd
mapa» KaTeropuu 5 B KabeJbHBIX KaHAaJIaX COTJIACHO
BBIOPAHHOUW BaMU TOIOJIOTHMH.

fo | Be Ho. | Ho.

Jupexmop Compydnur 1 Compyonur 2 Compydnur 3

T
Ynpasnawuwuii D = Q = Q ‘i‘" g Q Q-

3
E\ Admunucmpamop | Compyonurx 4 Compydnur 5| [L1anupyensie
pabovue mecma
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B aTtom rnaBe

Bbl HangeTe OTBETbI
Ha cneagyioLiue
BOMPOCHI:

= Kakue cywecmesyrom
cemeesble
apxumekmyphbi?

n Kakumu
napamempamu
Xapakmepu3syromcsi
cemeeble
apxumekmypbi?

» Kakasi cemesasi
apxumekmypa
Hau6osiee
pacnpocmpaHeHa?

= Kak ebi6bpamb
apxumekmypy
0nsl IoKasnibHoU
unu domawHeu
cemu?

Ctpoum ceTb:
BbIOOp ceTeBOM
aApPXUTEKTYpblI

B mpenpigyineii riiaBe Mbl II03HAKOMUJINCH C OCHOBHBIMU
TUIIAMU KaOeJbHBIX COeIUHEHUN U BLIOpAJIU AJIA Hallei
CeTU ONTHUMAJBHBIN TUII Kabesss. OqHaKO 9TO TOJILKO Ha-
vayio. Temepp HY:KHO ONIPENENUTHCS C CEmesoil apxu-
mexmypoii. — HaO0OpPOM CTAHAAPTOB, TOMIOJOTUHA U
IPOTOKOJIOB HU3KOI'0 YPOBHA, HEOOXOAMMBIX [IJIsI CO3/a-
HUA paboTocrocoOHoM cetu. [ajsiee MBI paccMOTPUM
OCHOBHBIE CETEBbI€ APXUTEKTYPBI, NX IIPENMYIIECTBA 1
HEJOCTATKY M BbIOEpeM M3 HHX HAWJIYUIIYIO: BBICOKO-
CKOPOCTHYIO, HAAEKHO (PYHKIIMOHUPYIOIIYI0O M PACIIU-
pAemyro.

3a MHOrue TroAbl Pa3BUTHUSA CETEBBIX TEXHOJOTUH
OBLIO pa3paboTaHO MOBOJHLHO MHOTO PA3JUUYHBIX apXU-
TeKTyp. HekoTopble n3 HUX y:Ke BBIIILIN U3 YIIOTpPeOdJIe-
HUudA, TOTJa KaK Apyrue, Takue Kak Ethernet, He TOJIbKO
AKTHBHO HCIIOJIb3YIOTCS II0 Ceii JeHb, HO M IMOCTOSHHO
COBEPILIEHCTBYIOTCA.

ApxuTtektypa Ethernet

Apxurekrypa Ethernet gaxTuueckum obbeguHseT Iie-
JIBIA HaA0Op CTAHZAPTOB, MMEIOIINX KaK 00IUe UepThI,
Tak u otinuusd. [lepBoHauanbHO OHA ObLIA co3MaHa PUp-
mout Xerox B cepeamue 70-xX IrT. M TOrma IIpeacTaBJIsdjIa
coboii cucTeMy Iiepefaum cO CKOpocThio 2,93 M6ur/c.
IToce mopaGoTku ¢ yuactuem KommaHuii Intel m DEC
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apxutekrypa Ethernet mocay:xuia oCHOBOM IPUHSATOTO
B 1985 r. crarmapra IEEE 802.3, omnpeneauBIiiero mjs
Hee cJIeyIolue mapaMeTphl:

TOIIOJIOTUA — <«IIIMHA»,

meton pocryna — CSMA/CD;

cKopocTh mepenaun — 10 Mowut/c;

cpena mepefauynm — KOAKCHAJIbHBIN Kabesb;
IpuMeHeHe TEPMUHATOPOB — 00A3aTebHO;
MaKcHUMaJIbHas AJUHA cerMeHTa ceTu — 10 500 m;

MaKCHUMaJbHasA IJINHA ceThu — 10 2,5 KM;

| Iy A Y S S N )

MaKCHUMaJbHOE KOJNUYECTBO KOMIILIOTEPOB B Cer-
mente — 100;

O

MaKCHUMaJIbHOe KOJIMYECTBO KOMITBIOTEPOB
B cetu — 1024.

B ucxopmoit Bepcuu Ethernet mpemycmarpusaioch
IpUMeHeHUe KOaKCHaJbHOTO Kabesas OIBYX BUAOB —
«TOJICTOTO» U «TOHKOTO» (cranmaptel 10Base-5 u 10Ba-
se-2, coorBeTcTBeHHO). OmHaxko B Havase 90-x rT. Tak-
JKe TOABUJINCH CHeIUPUKAIIUY AJIA MOCTPOEHUS ceTeil
Ethernet ¢ ucmonbzosanuem Butoii mapsl (10Base-T) u
onroBosokHa (10Base-FL). ITos:xe, B 1995 r., 6611 011y6-
JUKOBaH cTaugapTt apxuTeKTypsl Fast Ethernet (IEEE
802.3u), obecrmeumnBarolieii mepegayy Ha CKOPOCTAX 10
100 Mo6urt/c, B 1998 r. — craugapt Gigabit Ethernet
(IEEE 802.3z u 802.3ab), a B 2002 r. — craumapr
10 Gigabit Ethernet (IEEE 802.3ae).

CpaBHeHUe pasJnUYHBIX cTaHAapToB Ethernet mpu-
BegeHo B Tabda. 5.1.

3amMeTuM, UTO B COBpeMeHHBIX Bepcuax Ethernet
WCHOJIb30BaHUe (hU3UUECKOI TOIMOJIOTUM «IITHHA» yiKe
He MPeAyCMOTPEeHO, a U HaliTu ceiyac ceTu, IOCTPO-
eHHble Ha KOaKCHUaJbHOM Kabeje, BecbMa 3aTPYAHU-
TeJIbHO.
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Tabnuuya 5.1

XapaKkTepucTuku pasnmyHbix ctaHgaptToB Ethernet

Peanuzamus | Ckopocts | Tommomorus Cpena mepegauu MakcumaJjJasHASA JJIUHA
nepexauu Kabeas, M
JXaHHBIX,
Mo6ur/c
Ethernet
10Base-5 10 «IITTHA» TOJICTBIH 500
KOaKCHAaJIbHBIN
Kabeab
10Base-2 10 «IITTHA» TOHKUI 185;
KOaKCHAJIbHBIIA peanabuo — mo 300
KabeJsb
10Base-T 10 «3Be31a» BUTaA Iapa 100
10Base-FL 10 «3Be3ma» OITOBOJIOKHO 500
(cTaHIUSA-KOHIIEHTPATOP);
2000
(MeXXay KOHIIEHTPaTOPaMM)
Fast Ethernet
100Base-TX 100 «3Be3ma» BUTAA IIapa 100
KaTeropuu 5
(ucmosp3yerca aBe
apskl)
100Base-T4 100 «3Be3ma» BuTadA mapa karero- | 100
puu 3, 4 uwau 5
(ucmosp3yerca
YeThIpe Iaphl)
100Base-FX 100 «3Be3ma» mHOroMooBoe win | 2000 (MHOTOMOOBBIIA);
OZHOMOJZIOBOE 15000 (ogHOMOIOBEIIT);
OIITOBOJIOKHO peanbHo — 1o 40 KM
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Peamuzamusa | Ckopocts | Tomosorusa | Cpena mepemauu MakcuMajJabpHaA AJIMHA
nepegayun Kabens, M
JTaHHBIX,
Mourt/c
Gigabit Ethernet
1000Base-T 1000 «3Be3ma» BUTAA IIapa 100
KaTteropuu 5
WJIV BBIIIIE
1000Base-CX 1000 «3Be3na» CIIelUaILHBIN 25
Kabenn tuna STP
1000Base-SX 1000 «3Be3ma» OITOBOJIOKHO 220-550 (MHOTOMOIOBBIIT),
B 3aBUCHMOCTHU OT THUIIA
1000Base-LX 1000 «3Be3ia» OIITOBOJIOKHO 550 (MHOTOMOZOBBIIT);
5000 (ogHOMOIOBEIN);
peanbHo — 7m0 80 KM
10 Gigabit Ethernet
10GBase-x 10000 | «3Be3ma» OIITOBOJIOKHO 300—-40000
(x — nabop (B 3aBUCUMOCTHU OT THUIIA
CTaHAapPTOB) Kabeas U JIMHBI BOJHBI
Jasepa)

OcuoBHOII HegocTaToK cereli Ethernet cssasan ¢ uc-
moJb30BaHMEM B HHX MeTOZa MHOCTyma K cpefe
CSMA /CD (HamoMHHUM: 3TO COKpaIeHnue paciindpoBbI-
BaeTcsAd KaK «MHOKECTBEHHBIN JOCTYII C KOHTPOJIEeM He-
cylneil u oOHapyKeHueM CTOJKHOBeHUii»). Ilpu yBean-
YEeHUM KOJIMUEeCTBA KOMIIBIOTEPDOB pAaCTET UYUCJIO
CTOJIKHOBEHUIT, UTO CHUKAET IPOIIYCKHYIO CIIOCOOHOCTh
CeTU U YBEJMUYNBAET BpeMs NOCTaBKU Kaapos. IlosTomy
pexoMeHAyeMoOi HArpy3Koil aaa cereit Ethernet cuura-
ercsi ypoBeHb B 30—40 % ot 00111eil 10JI0CKHI IPOIyCKa-
Husd. Cpasy 3aMeTuM, YTO B COBPEMEHHBIX CEeTAX JTOT
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HEJOCTATOK JOBOJILHO JIETKO YCTPAHAETCS IIyTeM 3aMe-
HbI KOHIIEHTPATOPOB MOCMAMU W KOMMYMmMamopamu,
YMEIOIIUMH «U30JUPOBATh» IIepeaady MTaHHBIX MEKIY
IBYMS KOMIIBIOTEpAMH B CeTH OT Apyrux (00 sTumx
ycTpoiicTBax OyaeT pacckas B CJeAyIOoIlell riase).

A BoT npeumyiIecTs y apxuTektypbl Ethernet go-
BoJiIbHO MHOTO. IIpeskae Bcero, cama sTa TEXHOJIOTUS
IOBOJBHO TIIpocTa B peanudanuu. CoOTBETCTBEHHO,
Ethernet-ycrpoiicTBa (ceTeBble aganTepsl, KOHIIEHTPA-
TOPBI, KOMMYTATOPBI 1 T. [J[.) OKA3bIBAIOTCA SHAUUTEb-
HO JlellleBJIe aHAJOTUYHBIX YCTPOMUCTB APYTUX CETEBBIX
apxutexTyp. B Ethernet moxHo mcmonnr3oBaTh IpaK-
TUYecKue J00ble BUABI Kabeas, a IPUMeHEeHUe OITO-
BOJIOKHA II03BOJIsIET O0beJUHATHh YUAaCTKM CeTei, pac-
MOJIOXKEHHBIE JaJjieko JApyr oT xapyra. Haxkowner,
COBMECTHMMOCTh Pas3JIMUYHBLIX BapuauToB Ethernet
OYeHb BBICOKA, UTO II03BOJIAET HE TOJHKO HapaliuBaTh
MOIITHOCTH CETU C KCIIOJIB30BAHUEM CYIIEeCTBYIOIINEH
KabeJIbHOW MH(MPACTPYKTYPbhl, HO U JIETKO PACHIUPATH
CceTh, IOAKJIIOUAs K Hell HOBbIe, 60Jiee CKOPOCTHBIE Cer-
meHThI. IlosToMy ceromusa apxurextypa Ethernet me
TOJILKO CTaJjia TOCIIOACTBYIONIEH B JIOKAJBHBIX CETAX,
HO U BBITECHSET APYT¥Me TEeXHOJOTUU B PErMOHAJIBHBIX
U TJI00AJBHBIX CeTSX.

BecnpoBogHble ceTH

Ilepeiinem Temepb K 0ECIPOBOAHBIM CETEBLIM PEIeHM-
AM, 13 KOTOPBIX B JIOKAJLHBIX CETAX ceiiuac HamboJiee
yacTo npuMenATcsa TexHogorun Wi-Fi u Bluetooth.

Wi-Fi (coxpairenne or «Wireless Fidelity», «6ec-
IPOBOJAHAS TOUHOCTh») — IOIYJIAPHASA B MUPE U OBICT-
po pasBuBamwInascsa B Poccuu TexHosorus, obecreunBa-
omas  0eclIpoBOAHOE  IOAKJIOUEHHEe  MOOMJILHBIX
moJib30oBaTesiell K JIOKaJbHOW ceTm u VHTepHeTY
(puc. 5.1).

ITox umenem «Wi-Fi» Ha camoMm mejie CKpbIBAaeTcs
HECKOJIbKO CTaHIapTOB, paspabOTaHHBIX IJd OecIIpo-
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Puc. 5.1

BOOHBIX ceTell Ha OCHOBE BBINYINEHHOMH eirme B 1997 r.
cuenupuranuu IEEE 802.11 (tabm. 5.2).

Baxkuo oTmeTuTh, uTo B craHgapte 802.11 mpeny-
CMaTpPUBAETCA WUCIOJb30BAHUE TOJBKO NOAYIYnJiexc-
HbLX npuemonepedamyiuko8, KOTOPble He MOTYT OIHO-
BPEMEHHO IIepeJaBaTb U IIPUHUMATL WH(POPMAIHUIO.
W3-3a sToro B 6ecupoBogubix ceTax 802.11 craHIus B
NPUHIIUIIE HEe MOMKeT OOHAPYXUTh CTOJKHOBEHHE BO
BpeMa nepenaun (IOCKOJLKY B 9TO BPpeMs He IMeeT BO3-
MOXKHOCTH IIPUHMMATL HaHHBIE). [losTOMYy B KauecTse
MeToJa MOCTyIIa K Cpelie BO BCeX CTAHAAPTAaX MCIIOJIb3Y-
erca metron CSMA/CA (¢ mpemoTBpallleHHeM KOJLIU-
3Uii), IO3BOJAIONINNA mu36eraTh CTOJKHOBEHUIN. ITO
IPUBOLUT K AOIOJHUTEIbHLIM CJI0KHOCTSIM IIPU B3au-
MOZeiiCTBUU U, KaK CJEJCTBUE, K CYI[eCTBEHHO MEHb-
MM CKOPOCTAM Ilepefaur JaHHBIX, YeM, HaIpUMep, B
TexHoaoruu Ethernet.

OcHOBHBIM 3Ke HemocTaTKoM cereil Wi-Fi Ha ceromus
SABJISIETCS JOBOJILHO MaJjias SAJbHOCTD Iepefaun JaHHbIX,
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Tabnuuya 5.2

Haunbonee BaxHble ctaHaapTbl IEEE 802.11x

Crangmapr | Cpena mepemauu Cropoctu IIpumeuanue
nepegavu,
MowuTt/c
802.11 paguocurHaa 1 unu 2 |BasoBbIil cCTAaHAAPT, OMPEAEIAIONUHI
C 4acTOTOH B3auMoOelicTBre Ha (hU3UUECKOM
okoJio 2,4 I'Trx U KaHaJbHOM ypoBHAX momesu OSI
unu UK-curunan
802.11a |paguocurHas o 54 HecosmecTum Ha (husuyecKoOM YpPOBHE CO
C 4acTOTO1 craggapramu 802.11b u g;
okoyso 5 I'T'ip B Poccuu He mcmosibayercs
802.11b |paguocuruaJ mo 11 VMmeeT oTHOCUTENILHO HU3KYIO CKOPOCTh
C 4acTOTOM ¥ 3alUINEeHHOCTD (3alura mudpoBaHueM
2,4-2,483 I'T'1t no Texnoaornu WEP — Wireless
Equivalent Privacy). O6ecrneunBaeTr
HECKOJIBKO 0OJIBIIYI0, 10 CPAaBHEHUIO
C IPYIr'MMHU CTaHAAPTaMU, JAJbHOCTDH
nmepegayn TaHHBIX
802.11g |pazmocursan o 54 ObecneumBaeT 0OPaTHYI0 COBMECTHUMOCTD
C 4acTOTOH co craugaprom 802.11b, HO
2,4-2,483 I'T1x, XapaxkTepusyeTcs 00JIbIlel CKOPOCThIO
u 3amuireHHocThio (Kkpome WEP,
HOAAEPKUBAETCA CTAHAAPT 3AIUTHI
WPA — Wi-Fi Protected Access)

He TIPeBBINIAoNaa AJsa OOJBITMHCTBA yeTpoiicTB 150 M
(makcumym 300 M) Ha OTKPBITOM IIPOCTPAHCTBE WJIU BCE-
0 HECKOJIBKUX JECATKOB METPOB — B IOMEII[EHUN.
Pemrenvem yKasaHHOI MPo0JeMbI MOYKET CTATh ap-
xutektypa WiMAX (Worldwide Interoperability for
Microwave Access), paspabaTbiBaeMasi B paMKax pabo-
ueir rpynnel IEEE 802.16. Peanuzamusa 310l TeXHOJIO-
WU, TaKKe UCIIOJb3YIOel PagNoCUTHAJIBI B KaUuecTBe
cpenbl Iepefayn, MO3BOJIUT IPEJOCTABUTh MOJIb30BaTe-
JIAM CKODOCTHOM 0eCIpPOBOIHON AOCTYI HA PACCTOSHMU-
AX 10 HECKOJbKUX MECATKOB KUJIOMETPOB (puc. 5.2).
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Cepsep
nposaiidepa

Wireless USB —
anbTepHaTuBa Bluetooth
TexHonorus Wireless USB ocHo-
BaHa Ha MCMoSb30BaHUN HOBOIO
cTaHdapTa  ynbTpallMpoKomno-
TocHoM 6ecrnpoBOAHONM CBS3N —
UWB 1 obecneunBaeT cBEpXBbl-
COKOCKOPOCTHY!O (7o 480 MéuT/c,
a B nepcriektmee — 1 Ao 1 [éut/c)
nepefavy AaHHbIX Ha KOPOTKME
pacctosiHua (go 10 m). OHa no-
3BOMSIET peanu3oBaTb Gecnpo-
BOAHOE MoAKIoYeHne nepude-
PUMAHBIX YCTPOWCTB, aHanorny-
Hoe USB 2.0.

MepBbIi CcepuiiHbIN  Obpasel|
apantepa Wireless USB 6bin
npeactaesneH Ha dopyme Intel
ans paspabotymnkos (IDF-2005).
B npopaxe Takue apantepbl,
[OOMXHbl MOSIBUTLCS B Havane
2006 r.
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Puc. 5.2

Haxomelr, CTOUT YyIOMSHYTh e1rie 06 OHOM 13 IOIIy-
JIAPHBIX CETOMHSA GECIIPOBOJHBIX apXUTEKTYP — O TeX-
wHoaoruu Bluetooth (crammapr IEEE 802.15.1), a Tak-
JKe 0 cOBceM HOBOIT TexHoJiornu ZigBee.

Kak u 8 Wi-Fi, B Bluetooth ucnosnssyerca panuo-
curHaya c¢ yacrtoroir 2,4 I'Ti, ogHAKO 3THM CTaHAAPTHI
MeKay coboii mecoBMecTuMbl. Bluetooth xapakrepusy-
eTcs MOBOJIbHO HU3KUM JHEPromoTpedeHneM, UTo II0-
3BOJISIET C YCIEXOM IPUMEHATH 9Ty TeXHOJOTHIO B Iepe-
HOCHBIX ycTpoiicTBax — HOYyTOyKax, KIIK 1 MoOUIbHBIX
resedonax (puc. 5.3). K romy xe Bluetooth mpaxkTuue-
CKU He Tpe0yeT HACTPOMKM — 9TOT CTAHZAPT II03BOJISET
yCTPOMCTBAM yCTAHABJMBATH B3aUMOAEHACTBUE IIPU MHU-
HUMAJIBHOM yYacTHU IojJbaoBaTesisi. C aApyroit cropo-
ubl, y Bluetooth BecbMa Hu3KMe mMOKasaTesu IO Jajlb-
HOCTH TIepeJauyd W IPOIYCKHOUM CIIOCOOHOCTH — He
6omee 10 metrpoB m 400-700 Kb6ut/c, — UYTO pPE3KO
OrpaHMYMBAET BOSMOKHOCTH MCIIOJIb30BAHUSA 9TOU TeX-
HOJIOTUY B JIOKAJbHBIX CETIX.
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Puc. 5.3

VY rexuogoruu ZigBee, moaBuBIielica HegaBHO OJia-
rojgapsi yCUJIMAM HECKOJbKHX KPYIHBIX KOMMYHHUKA-
IMUOHHBLIX KomMnauuii (craugapt 802.15.4), mokasarenu
elfe «CKPOMHee» — ee CIenupuKamus npeaycMaTpuBa-
eT Ball[UIIeHHYIO IIepefauy maHHBIX B paguyce 10-75
MEeTPOB M ¢ MaKCHUMAaJbHOU CKOpocThio mo 250 Kour/c.
Kagamock ObI, 3aueM OoHa HYKHA, €CJIN CKOPOCTHU IIepe-
Jauyyl B Hel emje HuKe, uem mis Bluetooth. Ogmaxo
«UBIOMHUHKOII» yCcTpoucTB ZigBee aBasieTca mX cCBepX-
HU3KO0E SHepPromnorpedaeHre 1 CIIOCOOHOCTD IIePEeX0IUTh
B «CIAIIUI PEXMM», KOTJa Iepemada HAaHHBIX He Tpe-
oyercsa. IlosTomMy OCHOBHOW c(epoii MCIIOJIb30BAHUS
ZigBee-yCTpPOWCTB CTAaHYT HE JIOKAJbHBIE CETH, a CHUCTe-
MbI MOHATOPUHIA M KOHTPOJIS allllapaTypbl, B TOM YKCJIE
ceTeBOro 00OpPyIOBaHUA.

OCHOBHOII TEXHOJIOTHEIT, NCII0JIb3yeMOIl CEeroOHSA B IIPO-
BOJHBIX CeTdAX, aABjserca Ethernet. Baskmo suis ompe-
IeJIUTh KOHKPETHBIN CTaHJapT UIN Habop CTAHZAPTOB,
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KOTODBIE HMCIOJb3YIOTCSA B CETH, U 3aKYIUTL HYKHOE
obopynmoBaume. IIpu 9TOM pPEKOMEHIAIIMU HTOCTATOUYHO
IPOCTHI: CTapaiTech BLIOPATh HambOJiee CKOPOCTHOE U
HaIe)xXHoe O000pyIOBaHME, YIOBJIETBOPSIOIIEE BacC IIO
meue. KemartenbHo, UTOOBI BTO O6GOpyAOBaHMWE OBIIO
MaKCUMaJbHO PYHKIIMOHAJIBbHBIM W YyOPAaBJIAE€MbIM, OJ-
HaKO 9TU KpuTepuu 60Jiee 3HAUNMEI IJIS CETEBBIX aIMMU-
HUCTPATOPOB KPYIIHBIX KOPIOPATUBHBIX CETEM.

I moakaI0uYeHUA OECTIPOBOIHBIX KJIMEHTOB CJIeNy-
eT OCTaHOBUTHLCA Ha TexHosoruu Wi-Fi, npuuem BuIOU-
paTh HYKHO yCTPOUCTBA, MOANEPsKUBAOIINE IIOCIEIHUI
craugapt 802.11g, — ToBbKO B HEM 00ecIieunBaeTCsa J0-
CcTaTOYHadA CKOPOCTH Iiepefauyu JaHHBIX U, caMoe IJaB-
HOe, UX HaJe)XHas 3alluiTa.

Bonpochbl Ans noBTopeHust

1. Kakue BbI 3HaeTe ceTeBble apXUTEKTypbl? KaKoBBI

UX MPEUMYIIEeCcTBa U HEeJOCTATKU?

2. ITouemy apxurexTypa Ethernet cerogms mosyumia

HamboJIbIllee pacIpocTpaHeHmne?

3. Kakve BBl 3HaeTe PA3HOBUIHOCTH AaPXUTEKTYPHI
Ethernet? Yem onu pasimuarorca?

. Kaxue BBI 3HaeTe 6ECIIPOBOAHbBIE CETEBBIE TEXHOJIOTUN ?

5. Kakue ceTeBble TEeXHOJOTUHU, Ha Balll B3TJIAL, JYUIIle

BCETr0 HCIIOJIb30BATh:

e IIPU CO3JaHUU JIOKAJIbHOI CETH B KPYIHOM oduce?

e IIPU pa3BePTHIBAHUU JOMAIIIHEH CEeTH B TOPOACKOIM
kBaprtupe (¢ Teaedonom)?

e PV PasBePTHIBAHUU JOMAIIIHEH CEeTH B CEJIbCKOM
nome (He Tene)OHU3UPOBAHHOM)?

e Ipu O0beAWHEHUU B CETh MOOUJIBHBIX KOMIIBIOTE-
pos (KIIK) Ha TeppuTOpUU TOPTOBOTO IIEHTPA WU
ckaaga?

e IIPU OpPraHUBAIMU CHUCTEeM cOopa MaHHBIX B IIOJIE-
BBIX YCJOBUAX HA TEPPUTOPUU IIOCEJIKA B CEIbCKOM
MEeCTHOCTHU?

6. Haiigure B MuTepuere HamboJiee CBEKYIO MHPOPMA-

IO O CPAaBHEHHU KabOeJIbHBIX 1 OECIIPOBOJHBIX Ce-

TeH.

'S
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B aToi rnaBe

Bbl HarigeTe OoTBeThbl
Ha cneayoLme
BONpPOChHI:

= Ymo makoe
cemeeoli adanmep,
Kakue ¢pyHKUUU
OH 8bINnosIHsIem?

= Kakue ycmpolicmea
omeeyarom 3a cesi3b
KOMMblomepoe
c cembio?

= B yem cxodcmeo
u pasniuyue makux
ycmpoiicme
censu, Kak
KOHUeHmpamopesl,
mMocmbel,
KOMMymamopbl
u wno3bi?

= Kak npaeusibHO
ebl6bpamb
ycmpoticmeo
ceasu?

Ctpoum ceTb:
BbIOOp yCTPONUCTB
CBA3U

IIpoaHanmn3upoBaB pacCMOTPEHHEBIE B IIPeAbIAYIIEN IJa-
B€ CeTeBbI€ aPXUTEKTYPhI, MbI PEIIUJIN HUCII0Jb30BATh B
Hamreil ceru TexHoJsioruu Ethernet (ma 0Gase «BuToii
napsl») u Wi-Fi. Bygem cuurars, uro KabenbHasd MHD-
PacTpyKTypa y Hac ysKe roToBa — B HYMKHBIX MeCTax
IIPOJIOKEHbI Kabein, CMOHTHPOBAHBI PO3ETKY U ITAHEJHN
IJI IMOAKJIIOUEHUS CeTeBBIX ycTpoiicTB. Temeph HYKHO
BBIOPATh YCTPOICTBA, KOTOPBIE IIO3BOJIAT OOBEIMHUTH
KOMIIBIOTEpPBhI, cepBepbl, HOyTOyKu u KIIK B emuuyio
CeTh.

YcTtaHaBnuBaeM ceTeBOM apganTtep

Haunem ¢ kommnbioTepoB. UTOOBI B3aMO/IEICTBOBATD C
CeThbl0, KOMIILIOTEPY TpedyeTcss KaKoi-ambo cemesoil
adanmep (TpoBOAHOI wiau OecrpoBOoAHOIT). OOBIUYHO C
9TUM IIP00JeM He ObIBAET — IIOAABJIAIOIIEee OOJIbIITUHCT-
BO COBPEMEHHBLIX KOMIIBIOTEPOB MMEIOT BCTPOEHHEIE ce-
TeBble afanTepbl Ethernet u Wi-Fi, unrerpuposaHnubie
B MaTEPUHCKYIO IIaTy (MHOTJA — JOa'ke HECKOJIBKO).
He 6ena, eciiu B BallleM KOMITBIOTEPE HE OKaKeTCs HY K-
HOTO CeTeBOTO ajalTepa, — ero JIerko IPuoOpecTy B
JII000M KOMIIBIOTEDHOM MarasuHe WM YCTAHOBUTH B CJIOT
pacmimpenus KomnbioTepa uiau B mopt USB.

Kpowme Toro, cienyer ycTaHOBUTH Opailéep cemesozo
adanmepa — crelnuaIbHOE IPOrpaMMHOe obecreueHne,
no3BoJApIee onepamuoraHoi cucreme (OC) paboraTh ¢
sTuM ycTpoiictBoM. Kax mpaBuio, coBpemeHHas OC
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(manpumep, Windows XP) cama pacmosHaeT yCTpPOUCT-
BO U yCTaHABJIWBAeT IJs Hero TpebyeMblil apaiiBep.
Ecau ke sroro me mpomsomnwio (MM ¢ aBTOMATHUUYECKU
YCTaHOBJIEHHBIM JpaiiBepoM ceTh He paboTaer), TO HAIO
YCTAHOBUTH ApaliBep BPYUYHYIO C NUCKEThI, BXOAAIIEHN
B KOMILJIEKT IIOCTAaBKHU ajamTepa.

CereBoii ajanTep u ApaiiBep paboTaioT HA GuUIULECKOM
YyposHe u nodyposHe ynpasienus docmynom k cpede
(MAC) mogenu OSI, obecrieunBasa B3ammogelicTBue pu-
3MYECKOT0 U CETEeBOT'O YPOBHEI.

COOTBETCTBEHHO, amalTep MOJKEH NMEeTh HYKHBIN
pasbeM g TONKJIOUeHUs KOHHEeKTopa (0OBIYHO
RJ-45), a TakiKe YHUKaJIbHBIN Quandeckuii (uau
«MAC») agpec, uCIoNIb3yeMbIii 0182 00HO3HAYHOU UDeH-
mu@urayuu Komnviomepa 8 0AHHOM cezmeHnme cemu.
OOBIUYHO STOT AajJpec HasHAYaeTCs IIPOMU3BOJUTEIEM
azamnTepa IpPU U3rOTOBJIEHUN, OAHAKO HEKOTOPBIE MOIe-
Ju amanTepoB momyckaroT cmeny MAC-ampeca Bpyu-
HYI0, HammpuMmep uepesd HacTtpoiiku BIOS amanrepa man
C IIOMOIIIBIO CHEIUAJIbHON ITPOrpaMMbI.

Eciu Ha KoMmbioTepe ¢ OIIEpPaIlMOHHOW CHCTEeMOM
Windows 2000 uiu XP ycranosien nporokoa TCP/IP,
To MAC-anpeca yCTaHOBJIEHHBIX B 9TOM KOMIIBIOTEpE
aZanTepPoB MOYKHO JIETKO OIPENEeIUThb C IIOMOIIBIO IeJI0-
ro pamga yruaut: IPCONFIG, NBTSTAT, ROUTE PRINT,
NETSTAT, NET CONFIG. HocTraTouHO B KOMAaHIHOU
CTPOKE II0ZAaTh KOMAHIY

IPCONFIG /ALL

1 B BBIJAHHOM Ha S9KPaH TEKCTe 06paTI/ITB BHUMAaHUeE Ha
napameTp «PusmyecKuil agpec».

B onepanuonnoii cucreme Windows XP sT0 caenaTb
elle Ipolle — JOCTATOUHO ABAKIbI IIEJKHYTh MbIIIIBIO
Ha 3HAUKe MOoAKJIUYeHUA B oKHe CeTeBble IMOIKIIIOUE-
HHSA, B OTKPBIBIIEMCA OKHE COCTOAHHNA agaliirTepa BbI-
6pats BKIaAKy Ilommep:kka 1 Ha Hell Ha’KaThb KHOIKY
ITogpodHOCTH.
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Bbibupaem yctpoucTBo CBSA3N

Panee MBI yiXXe YyHOOMWHaJAM pPAa3JWUYHbIE TUMHI
YCTPOMCTB, MCHOJIb3YEMbIX AJIS CBA3W KOMIILIOTEPOB B
cerax. Temepb paccMOTpUM HX IIOApPOOHEE, ITOCKOJBKY
OT IPABUJIBHOTO BBIOOpPA YCTPOICTBA CBABU 3aBUCAT HE
TOJIBKO KauecTBO U CKOPOCTH pabOTHI ceTH, HO U BO3-
MOKHOCTHU ee JaJbHeHIero paciiupeHus.

Yro0bI 00BEIUHUTH CETHI0 TOJBKO 08a KOMIbIOTEpPA
(HampuMep, B JOMAaIlIHEH CETH), YCTPOICTBA CBA3U BO-
00IIle He HYKHBI — JOCTATOYHO HAJIUUYMNA B HUX COBMeE-
CTUMBIX CETeBBIX AamanTepoB. lIpu wHCIOIL30BAHUU
Ethernet mam moTpebyercsa nepexpecmmuuLii kabeav (Kak
ero M3TOTOBUTH, OBLIO CKasaHo B riase 4, cMm. c. 47),
KOTOPBIN JOCTATOYHO BCTAaBUTH B pasdbeMbl RJ-45 cere-
BbIX ajanTepoB. IIpu ncnosnszoBanuu ke Wi-Fi cienyer
TePEeKJIIOUYUTh 6eCIIPOBOAHBIE afalTepPhl B CIEIIUaTbLHbBIN
pexxum Ad-Hoc, obecmeumBaIoninii mpsAMoOe B3auMO-
IeiicTBMe KOMIbIOTEPOB APYT C APYroM. 3aMEeTUM, UTO
TaKUM CIOCOOOM MOMKHO COEJUHUTH U HECKOJbKO
KOMIILIOTEPOB C 6ECITPOBOAHBIMU afalTepaMu, OJHAKO
CKOPOCTh mepemauymn MAHHBIX OyAeT YMEHBIIATbCA C
yBeJINYeHUEeM UHCJIa KOMILIOTEPOB B TaKOI CETH.

KoHueHTpaTOpbl (NOBTOpUTENN)

IIpocTeiiiiumMm yCcTPOWCTBOM, OOECIIEUMBAIOIIUM CBSA3b
KOMIIBIOTEPOB APYT C APYTOM, ABJISAETCA KOHUEHmpa-
mop, unu «xab» (hub). B ceTsax, MCIONB3YIONIUX KOAK-
cuaJbHBIN Kabesb, KOHIIEHTPATOPHI IPUHATO HA3bIBATH
nosmopumeJnsamu, uiu penumepamu (repeater).
OOBIYHO KOHIleHTpaTop ummMeeT oT 4 mo 32 THe3[
(nopmog) nnsi moAcoeAVHEHUS KOHHEKTOPOB pPasJiny-
HBIX TUIIOB. B OOJILIIIMHCTBE CIyUYaeB 9To OyAyT, KOHEU-
HO, THe3[a OJIsd KOHHeKTOpoB RJ-45, omHaKO cylecTBy-
IOT U 2ubpudHvle KOHUeHmpamopsl ¢ mopramu RJ-45 u
BNC, mosBoasmomiue o0beguHATL cerMeHThbl Ethernet
craugapToB 10Base-T m 10Base-2. K mopram MOKHO
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NOAKJIIOUATH HE TOJBKO KOMIIBIOTEPHI, HO W JpyTue
KOHIIEHTPATOPHI, (DOPMUPYA TAaKUM 00PasoM UenoukKu
(kackalvl) KOHYeHmpamopos uiu eie 60jiee CIOKHBIE
TOIOJIOTUY TUIIA «JE€PEBO».

B crargaprax 10Base-5 u 10Base-2 Ha Taxkoe kKackaodu-
posaHue KOHIEHTPATOPOB AEMCTBOBAJIU MOBOJBHO JKe-
CTKUE OTPAHNYEHHNS, OIICBIBAEMbIE «IIPABUIOM 5-4-3»:
B C€TH He MOIJIO OBITH 0OJIbIIIE 5 CeIrMeHTOB, COEIMHEeH-
HBIX 4 pemuTepaMu, 1 TOJLKO B 3 cerMeHTax JOIIyCKa-
JIOCh TOAKJIIOUeHNEe KOMIBIOTEPOB. B ceTdax craHmapra
10Base-T gmomyckaJjoch MaKCHMyM 5 CerMeHTOB. B
craggapre 100Base-T Bce OBLIO ellle CJI0KHEe — KOH-
IeHTPaATOPHI KJacca I, moaaep:kuBaroIre OJHOBPEMEH-
HyI0 pabory c¢ ycrpoiictBamu 100Base-T4, 100Base-TX
u 100Base-FX, kackagupoBaTh OBLIO BOOOIIe HEJIb3dd,
a KOHIIEHTPATOPHI Kjacca II MOKHO OBLIO 00BEeSUHSATH
TOJBKO B mapy. B aToM m cocTosija mepBas mpobJieMa
ceTell HA OCHOBE KOHIIEHTPATOPOB — IOCTPOUTDH KPYII-
HYIO CEeThb C HOMOIIBIO TOJBKO KOHIIEHTPATOPOB OBIIO
TIPOCTO HEBO3MOXKHO.

Konmenrparopsl padoTaioT HA (PU3NUIECKOM YPOBHE
momenu OSI (cm. puc. 6.4) m ABIAAIOTCA MOCTATOUHO
OPUMUTUBHBIMU AKMUBHbLMU Yycmpolicmeamu (Tpedy-
IOMUMEU TOAKJIOUEeHUA K JJeKTPUUecKou cerm). Nx
OCHOBHASA 3aj/jaua — NPUHAMb, YCUAUMb U PeMPAHCAU-
posamv 3eKmpuiecKuil CuzHal, IMOJYYeHHBIA OT OJHO-
ro KOMIILIOTEPA, BO BCE OCTAJIbHBIE AKTUBHBLIE IIOPTHI
(puc. 6.1). Hukakoit gpyro# o6paboTKe cUTHAJ B KOH-
IEeHTPATOPe He IMOIBepraercs, ero Oydepusamusa He
TPOMBBOAUTCSA, a KOJIN3UU He o0pabaTbIBaloTCA (X0OTs
HA MHOTHUX MOZEJSX KOHI[EHTPATOPOB €CTh MHANKATOPD
YPOBHS CTOJKHOBEHUIT).
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Pabouue cmanyuu
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ITaxkem, omnpasénennblil Komnviomepom B komnviomepy A, 6ydem nepedarn
8cem pabouum cmaHyusm, cepéepy, npunmepy u Opyzum cemesvly ycmpoicmaeam.

Puc. 6.1. IIpumep mepefauu SJAaHHBIX C IOMOIIbI0 KOHIIEHTPATOPOB

Orcroza BBITEKAET BTOpas OCHOBHAA IIpo0JeMa, ¢ KO-
TOPOI PAHO UJIY ITO3JHO CTATKUBAIOTCS BCE aTMUHUCTDA-
TODPHI ceTell, IPUMEHSIOIINEe TOJbKO KOHIIEHTPATOPHI, —
OYeHB 0OJIBIIIOE KOJIMYECTBO CTOJKHOBEHUI, BO3paCTao-
mee ¢ yBeJIUUYEeHUEeM UYKCJIa CEeIMEHTOB U KOMIIBIOTEDOB B
cetu (BcioMHUM, uTo B cetu Ethernet ucmonssyercs me-
tog pocryna CSMA/CD). Ects maxe TepMuH, ONUCHIBA-
O TaKoe IoBeJieHNe CeTH: TOBOPAT, YTO KOHIIEHTPA-
TOPBI opmupyrom «obaacms cmoarxnogenuily (Collision
Domain). IlosTomMy cerogHsa KOHIIEHTPATOPHI B CETAX
IIPAKTUYECKHN HE MCIIOJIB3YIOTCA — HNX BBITECHUJIN CHAa-
Jaja MOCmbl, a 3aTeM KOMMYMAmopbt.

MocTbl 1 KOM MyTaToOpbI

Mocmeur (bridge), a 3atem u kommymamopwr (switch)
OBLIN IIpPU3BaHBI IIOMOYE B 06’BEI[I/IHOHI/II/I ceTell u yCcTpa-
HeHuun HpO6JIeMLI BO3HUKHOBEHUA OOJIBIIIOT'O YMCJA
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Paobouas

CMAHYUS

Kosnuauii. CyIecTBeHHBIM OTJIUYUEM 3TUX YCTPOUCTB
OT KOHI[EHTPATOPOB ABJIAETCA TO, YTO OHU YMEIOT OIIpe-
mensath MAC-agpeca MCTOUHMKA W NPHUEMHHKA CHUTHA-
JIOB, a TaK’Ke IOANeP:KUBATL MAbAUYY COOMEEMCMEUs
c60ux nopmos u ucnonvdyemvlx 6 cemu MAC-adpecos.
Takyio Tabauity MocT (MJIM KOMMYTaTop) (popMupyer
cpasy mocJjie BKJIIOUEHUS 10 CIEeAYIOMeMY IPUHITUITY —
KaK TOJIbKO IIOPT IOJIYYaeT OTBET OT YCTPOICTBA C OIIpe-
JIeJIeHHBIM (DM3MUECKUM aIPecoM, B TAOIUIe TOABIIAET-
cs ctpouka coorBercTBusa: « MAC-ampec <> mopT».
Taxum obpaszoM, 3TH yCTPOICTBA paboTaIOT He MOo.Jlb-
KO0 Ha Qusuieckom ypoere modeau OSI, HO u HA KAHANL-
HOM, — TOYHee, Ha nodyposHe YynpasjeHus 00Cmynom K
cpede (MAC ). TlonyuuB Kaap U OIpeIe/ B aapec HasHa-
YEHUsI, MOCT UJIX KOMMYTATOP TPAHCIUPYIOT KaIp TOJIb-
KO B TOT IIOPT, ¢ KoTopbIM aToT MAC-aapec comocTaBieH

Paboyue cmanuyuu

Cepsep ITpunmep
¢ cemesvlm
unmep@eicom

Ob6men danHviMu mexncdy Komnviomepamu A u B nHukax He éruaem
Ha 83aumodeiicmaue komnviomepa C ¢ cepsepom, a komnviomepa D u E —

opyz ¢ Opyzom.

Puc. 6.2. ITepegaua KagpoB ¢ OMOIIBI0O KOMMYTAaTOPOB



CTtpoum ceTb: BbIBOP YCTPOMNCTB CBA3N 69

B Tabsure coorsercTuii. Kajapel, mepegaBaeMbie MEeXKIY
KOMIIbIOT€PpaMU OJHOI'0 CerMEHTa, KOMMYTATOpP II0oJydYa-
eT, HO HUKyJa He TpaHciaupyet (puc. 6.2).

EnuscTBeHHBIMU CUTHAJaMU, IepefaBaeMbIMU BO
BCEe IMOPThI, ABJAIOTCA KaApbl, IpeIHa3HAUEHHbIE IJIs
aJpecoB, IIOKA He MMEIOIUX 3aIlliceil B TaOJIMUIe COOT-
BeTCTBUIl, U CIeIHaJbHbIE WUPOKOBeU,AMmesbHble CO-
obweHus, IpegHasHAYeHHbIE BCEM KOMIIBIOTEPAM JIO-
KaJbHOI ceTu. UTOOBI 0003HAUUTH 9Ty OCOOEHHOCTD
paboThl MOCTOB X KOMMYTATOPOB, I'OBOPAT, UTO OHU
Gopmupyrom «obaacmv wuporxogeuanua» (Broadcast
Domain).

Pasnuune meskay MocTaMH M KOMMYyTaTOpaMu 3a-
KJIIOYaeTCs B TOM, YTO MOCT B KaiKJblli MOMEHT BpeMe-
HU MOKET IlepegaBaTh TOJBKO OAUH Kalp, 00CIy:KUBas
mepemauvy OT OJHOI'O KOMIIbIOTEpA K Apyromy (ImosTomy
mepBble MOEJY MOCTOB OBLIN ABYXIOPTOBBIMU). KoM-
MYyTaTop sKe yMeeT BBICTPAMBATh 0OJIBIIIOE UKCJIO BUP-
TyaJbHBIX KaHAJOB CBA3U MEKAY mopramu (T. e. KOM-
MYTHPOBATh MOPTHI APYT C APYrOM, OTCIOfIa ¥ Ha3BaHUe
YCTPOICTBA), IIPOMBBOJA nNAPALLEeNLbHYI 00pabomry
KaapoB, IMOCTYIAIIIUX C Pa3HbIX ITOPTOB. EcTecTBenHO,
IPOM3BOIUTEILHOCTL CETel, IIOCTPOEHHBLIX Ha 0ase
KOMMYTATOPOB, CYII[eCTBEHHO BBIIIIE.

IToguepkHeM, UTO momaBJAOIIee OOJNBIITMHCTBO CO-
BPEMEHHBIX CeTell CTPOUTCA UMEeHHO Ha KOMMYTaTopax,
TOTa KaK BCTPETUTh KOHIIEHTPATOD UJIU MOCT CerOmHs
JIOBOJIBHO TPYIHO.

MapuwpyTusartopsbl

MapmipyrusaTopsl paboTaroT Ha elfe 0ojiee BBICOKOM
ypoBue mozaenu OSI — cemegom (cMm. puc. 6.4). B ux 3a-
Jady BXOIUT aHAJMN3 a[PeCoB, UCIOJIb3YEMbIX B IIPOTOKO-
Jie aTOTO YpOBHA (Hampumep, IP-anpecoB), u onpeneneHue
HAWJIYUIIeTo Mapupyma 00cmasky naxema 0aHHbLX TI0
HasHaueHUIO (moapobHee 0 MapIIPyTU3aluu OyAeT pac-
CKa3aHo B CJIeAYIONNX IJI1aBax). KoHeuHo, MapIpyTusa-
TOPBLI paboTarT U Ha 0oJjiee HU3KUX YPOBHAX MOIEIUN
OSI — KaK KOHIIeHTPATOPbI OHI BOCCTAHABJIMBAIOT YPO-



70

naBa 6

BeHb U (OpMy IperaBaeMoTo CUTHAaJa, KaK MOCTBI U
KOMMYTaTOPbl — ITO3BOJIAIOT M30eKaTh CTOJKHOBEHUI.
OpmHaKo, B OTJIMUME OT BBINIETIEPEUNCIEHHBIX YCTPOMCTB,
MapIIpPYTU3aTOPbl U3MeHAIOM nepedasaembvie Kadpol
Ethernet — TouHee, «pa30UpPalT» KX OO CETEBOTO
YPOBHA, a 3aTeM (OPMUPYIOT 3aHOBO II0 OIPeeIeHHBIM
npasuiaam. KcraTu, 6e3 omrpeeieHHOM HACTPONKI Map-
IIPYTU3aTOPhI He MepesaloT B APYTUe MOPTHI Jake IIMu-
POKOBeIIaTebHbI€ TAKEThI, M, TAKUM 00pa3oM, CIAYKaT
B CeTAX Zpanuuamu obaacmeil CMoOSLKHO6EHUL U WUPO-
KO0BeUW,aHUIL.

Kpome Tor0, cOBMecTHO ¢ mporpamMmMamu 06oJiee BbI-
cokoro ypoBHa mozenu OSI, MapIipyTu3aTophbl YMEIOT
BBITIOJIHATDL IIEJBIH PAL BecbMa CJIOKHBIX IeHCTBUI,
HampuMep OOHApPYKWBATh IMIPOOJEMBI B CEeTH U COOO-
aTh O HUX, BECTH CTATHUCTHUKY ITOJYUYEHHBIX U IIepe-
MTaHHBIX TaHHBIX, GUIBTPOBATDH ITAKEThI, TPOBOJAUTH aB-
TOPUBAIUI0 II0Jb30BaTeJedl mpu BbIXone B WHTepHeT
uT. IO

Mortrable MapIIPyTHU3aTOPhI SABJIAIOTCA JOBOJHHO
CIOKHBIMU ¥ JOPOTHMMU IIPOTPAMMHO-aMIIapaTHBIMU
KOMILJIeKCaMU, TI09TOMY B COBPEMEHHBIX CETIX OHU BCe
yarmie 3aMeHATCA KOMMYmamopamu 3-20 Ypo8Hs —
ycTpolicTBaMU, 3aHUMAIOIIMMU IIPOMEKYTOUHYIO CTY-
meHb MEXKJAY KOMMYTaTOpaMU W MapIIPyTHU3aTOPAMU.
OT OOBIYHBIX KOMMYTATOPOB OHU OTJIUYAIOTCS TE€M, UTO
MOTYT BBIIOJHATH IPOCTEHIne QYHKIIUU MapIIpyTH-
3aIuu, OCTaBasCh IPU STOM IPOU3BOMUTEJIbHLIMU U He
OUYeHb JOPOTUMU.

Kpowme Toro, caenyer yIoMAHYTh U O TaAKOU PYHK-
MY COBPEMEHHBLIX KOMMYTATOPOB, KAK BO3MOKHOCTD
CTPOUTL 6upmyanvHbvie JaokanvHvie cemu (Virtual
LAN), Korga B OIWUH .JO02UYeCKUll CEeTrMeHT CeTHu
00BeIUHAIOTCA KOMIIBIOTEPHI, YU3UYECKU TTOIKIIOUEeH-
HbIe K pasHBIM KomMmyTatopam (puc. 6.3). Kpurepuu
IS TAaKOTO O0beqUuHEHUA MOTYT OBITH PA3JIWUYHBIMU,
"HaumHad ¢ MAC- unu IP-agpecoB u 3akaHYMBaA UMe-
HaM¥U KOMIIBIOTEPOB.
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Kommymamop 3 yposus

VLAN,

Konyenmpamop,

VLAN,
Kounyenmpamop

Konyenmpamop

VLANI (A, B, E ) — Oomen wuporxoseu,anus VLAN, (C, D, F, G ) — domen wuporxogewjanus

Puc. 6.3. IIpumep popMUpOBaHNUS JOKAJILHON BUPTYAJIbHON CeTH

LLno3bl

Boo0111e roBOpsA, IO ILJII030M OOBIYHO ITOHUMAETCS JIIO-
60e YCTPOMCTBO MM IPOrpaMMa, IO3BOJIAIOIINE 066e0U-
HAMb PA3HOPOOHbBLe cucmeMmbl (HAIIPUMED, CYIIeCTBYIOT
TMOYTOBLIE IILII03bI, MCIIOJb3yeMble AJISA CBA3U Pa3HBIX
CHUCTEeM OdJIEKTPOHHOII mouThkl). Ho eciu peub uaer o
B3aMMO/IeHICTBUI B CETAX, TO 3/IeCh MO/ IIIJIF030M II0pa-
3yMeBaeTcs YCTPOMCTBO, COeOUHAULee PA3HbLE cemesble
apxumexmyps. (upumep: o3 us Ethernet B Token
Ring). Ba:kHO 31ech TO, YTO ILII03 JOJIMKEH He TOJBKO
uMeTh (PU3UUYECKUe TOPTHI AJIS IOAKJIIOUEHUS PasHOPO/I-
HBIX CHCTEM, HO M «IIOHMMATb» PA3HOPOAHBIE IIPOTOKOJILI,
BBICTYHASA JJIA HUX B POJU «IIE€PEBOTUNKA».
THUOUYHBIM OPUMEPOM IIIJII030B SABJISIOTCA IIIUPOKO
HWCIIOJIb3yeMble B COBPEMEHHBLIX MOMAIIHUX CEeTAX WH-
TEerpUpPOBAHHBIE YCTPONCTBA, B KOTOPBIX O0BEIUHEHBI
ADSL-mozmem nid noakaoueHus K UHTepHeTy, 6ecrpo-
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BOJHAsS TOUYKAa OOCTyIla, paboTamlnas IO CTAaHAAPTY
IEEE 802.11b (uau g), u kommyrarop Fast Ethernet c
noamepskkoii craugapra IEEE 802.3u.

ChopmynupyeM HECKOJbKO DPEKOMEeHIAIlUi, KOTOPHI-
MU MOKHO PYKOBOJCTBOBATHCA MPHU BLIOOPE YCTPOMCTB
CBA3U.

Haubosee pacopocTpaHeHHBIMI YCTPONCTBAMU CBS-
31 B CeTSAX CEeTOAHsA SABJAIOTCA KoMMyTaTopbl Fast u
Gigabit Ethernet, a mnoaxmoueHuve O0eCIIPOBOSHBIX
YCTPOMCTB K JIOKAJBbHOM CETU OCYIIEeCTBJIAETCA C II0-
MOII[BIO ULLI0308, O0BEANHAONINX DYHKITUYN KOMMYMa-
mopa m mouku b6ecnpo6odnozo docmyna, paboTaroiei
mo craugapry 802.11g.

Onsa pomMammHUX W HEOOJABIIUX O(GUCHBIX CceTel
BIIOJIHE IIOAOUAYT Hegoporue 8- u 16-11opToBbie KOMMY-
ratopel Fast Ethernet, xemarennmo ¢ QyuHKIuel
yupaBJeHUus nopramu. Eciu mepenadya 00JbIIUX 00be-
MOB JAHHBIX He IJIAHUPYETCS, MOXKHO OCTAHOBUTHCS HA
0eCTIPOBOAHBIX TOUKAX MOCTYIIA, XOTA 3TO MOOUJIBLHOE pe-
mIeHne 00oiigeTcs HOpoike U OyIeT MeHee CKOPOCTHBIM.

B KpymHBIX ceTAX OCHOBY MOJIXKHBI COCTABJIATH MOIII-
HbIe U HaJIe:XKHble KomMmyTaTopsl Gigabit niu 10Gigabit
Ethernet, K KOTOpPBIM IIOJKJIIOYAIOTCA KOMMYTATOPHI
moapasnaesieHuii (3JaHuil), a K HUM, B CBOIO oUuepelb, —
KOMMYTaTOpbl aTaskeil (oducoB). PasmerieHue Touek
JIOCTyIa B KPYIHBIX CETAX CJAeAyeT TIaTeJbHO IIJIaHU-
poBaTh, UTOOBI IIOJIB30BATENb IIPU IIEPEMEINeHUU II0
TEPPUTOPUY HPEAITPUATHUA ITOCTIETOBATEIHLHO ITEPEKIIO-
yajcAa ¢ OTHON TOUKM MOCTyIla Ha APYTYI0, COXPaHAA
CBA3H C JIOKAJILHOM CEThHIO.

IIpumenenve mapwpymuizamopoé TpedyeTcda Tam,
e HYKHO YeTKO KOHTPOJUPOBATh MOTOKU IP-makeToB
B CJIOJKHOM MapIIPpyTU3UPYEMO CeTH, a TaKkKe obecrie-
YUBaTh Pe3epPBHBIE MAapIIPYThl MTOCTABKU HAKETOB, —
HaIIpUMep, IPU B3aNMOJIEHICTBUY C YAAJEHHBIM 0(DHCOM
niu VHTepHETOM.

IIpu BBIGOPE cemegozo adanmepa nasi KOMIObIOTEPA
caenyeT oOpaTUThL BHUMAHME HAa BO3MOXKHOCTH TOIIEP-
KKM craggaproB Ethernet mam Wi-Fi. Jlyumie Bcero
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Yposnu
modenu OSI o3
ITpuknadnoii 7 7
IIpedcmasumenveruil 6 6
CeaHcoswlil 5 5
TpchnopmnbLli 4 Mapwpymugamop 4
Cemesoil 3 3 Mocm/xommymamop, 3 3
cemesoll adanmep
KananvroLil 2 2 2 | (IIoemopumeas| | 2 2 2
dusuyeckuil 1 1 1 1 1 1 1 1
Dusuyveckue
cezMeHmbl
Jlozuueckue cezmenmot
Cemu (nodcemu )
Hnmepcemu

Puc. 6.4. CoorBercTBUE DYHKIUI KOMMYHUKAIIUOHHOr0 o6opyaoBanusa momeau OSI

BBIOPATh HECKOJIBKO 0oJiee JOpPOTOoii, HO COBPEeMEeHHBIN
cereBoil amanrtep, Hampumep Gigabit Ethernet wanm
Wi-Fi crarmapra 802.3g. IIoCcKOJIBKY 3TH CTaHIAPTHI
00pamHo cosmecmumovl ¢ IPENbIAYIIUMU, TAKKUE agall-
Tepbl BIIOJIHE CMOTYT PaboTaTh CO CTapbIMU KOHIIEHTPA-
Topamu 10Base-T u roukamu goctyna 802.11b, moka ue
OyayT 3aMeHeHbl YKasaHHbIe YCTPOMCTBA CBA3U.

@ Bonpochl U 3aaaHus

1. Kakoe ycTpoiicTBO obecneunBaeT MHTepdeiic Mexay
KOMIOBIOTEPOM U CETEBBIM KabeaeMm?

2. Yo MOHMMAETCSA O] HA3BAHUEM «yCTPOMCTBO CBAZU» 7

3. B uem cxX0/CTBO U pasjuyre MeXIy KOHIleHTpaTopa-
MU U TIOBTOPUTEJAMU?

4. 9ro Tarkoe Kackamuposanue? Kaxme mpeumyimecTsa
OHO obecrieunBaeT?
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5.

10.

1.

B uem cxoACTBO M pasamure MeKIy MOCTaMU U
KommyTaTopamu? Yem OHU OTIMYAIOTCA OT KOHIIEH-
TpaTopoB?

. Uro Takoe mapmpytrusarop? Mosker su oH 3aMe-

HUTH cO00¥ KOHI[EHTPATOP, MOCT MJIU KOMMYyTaTop?

. [I1s1 uero mpegHasHAUYEHBI IILIIO35I?
. Uto Takoe «ToukKa 6GecIrpoBOAHOTO moctyma»? [asa

Yyero oHa IIpegHas3HaueHa?

. Ha kakwmx ypoBuax mozenu OSI (puc. 6.4) paboraer

KasKIBIN 13 N3YUYEeHHBIX BAMU TUTIOB YCTPOUCTB CBA3U?
CupoekTupyiite (B BuAe TPUMEPHOIN CTPYKTYPHOI
CXeMBbI) CeTh KPYIHON (UPMBI, COCTOAIIEH U3 TPeX
mopasiesIeHnit:

e opuc agMuHHUCTPAIUU (OTAEJBHBLIN 9TaK 3MaHUS
B eaTpe MockBnbl, 10 pabounx MecT; CM. BOIPOCHI
¥ 3aJjaHUA K ryiaBam 3 u 4);

e crygan (oTmesbHOE 3maHWe 3a IpeaeIaMu
MKA]I), ocHaltleH 5 cTanimoHapHBIMU PabouYmMu
CTAHIIUSAMUY;

® TOPTOBBIH IEHTP (PHIHOK CTPOMMATEPHUAJIOB 60JIb-
II0¥ IJIOIIAAY IIJIIOC ABTOCTOSHKHY JJIA MOKYyIIaTe-
Jieit), mepcoHasl KOTOPOro Ipu padbore ¢ KIMeHTa-
mu ucnoab3yetr KITK, cBo6ogHO mTepeMeriasch 1o
TEPPUTOPUH TOPTOBOTO IIEHTPA U CTOIHOK Ha pac-
crosauusa go 1,5-2 kM.

IIpu sToM B mpemenax oduca M CKJIaga IIOIACETH
IOJIKHBI MMETh 3Be3J000pasHyI0 CTPYKTYPY, A
odruca agMUHUCTPAIUK HEOOXOAMMO OOecIeuuThb
BO3MOYKHOCTh BBIXOZAa B VIHTepHeT MO KaHaJIy
ADSL, a cBg3b MeXAY HOApPa3eeHUIMU (PUPMbI
OCYIIIECTBJISAETCA IIPU IIOMOIIY OIITOBOJIOKOHHOI'O
Kabeasa. CumTaTh OIPEAEJSIONIMMU [IapaMeTpPbI
CKOPOCTH M HAJEXHOCTU PaboThI ceTu, IIpeHedpe-
ras ee CTOMMOCTBIO.

Haiingure B IHTEpHETE HOMOJHUTEIBHYIO MH(MOPMA-
U0 O IPUHITUIIAX PabO0Thl KOHIIEHTPATOpPa, MOCTA,
KOMMYyTaTopa, I1ji0o3a, MaplIIpyTusaTopa.
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B atou rnaBe

Bbl HaNngeTe OTBEeTbI
Ha cnegyoLwiuve
BOMpPOCHI:

= Ymo makoe
cmek npomokosioe?

= Kakue cywecmesyrom
cmekKu rnpomokosioe?

= Kakoli cmek
npomokosioe
Haubonee
pacnpocmpaHeH?

= Kakue npomokosibl
Ppa3iu4YHbIX ypoeHel
ucnons3yromcsi
e TCP/IP?

HanaxuBaem
B3anMoaeuncreue
MeXay KOMNbTepaMu:
BbIOOp CTeKa
NPOTOKONOB

B mpoinisix raaBax Mbl Y3HAJIN, KaK KOMIIBIOTEDPBI 00b-
eIMHSIOTCA B CETHU, BHIOPAJIN CETeBYIO TOIOJOTUIO U ap-
XUTEKTYPY, COEIUHUJIU KOMIBIOTEPHI C IIOMOIIBIO
KOMMYTATOpPOB (MJM APYTUX YCTPOMCTB CBS3M) W Ha-
CTPOMJIN IpaiBepbl ceTeBhIX amanTepoB. OQHAKO UTOOBI
KOMIIBIOTEPBI MOTJI paboTaTh B CETU, BCETO ATOTO HEeJO-
craToyHo. Temepp HY)KHO HAYYUTDL CETEBbLIe MPUJIOMKE-
HUSA «PasroBapuBaTh» APYT C IPYIOM — OOMEHUBATHCS
JaHHBIMHU C IIOMOIIBIO IIPOTOKOJIOB Ha YPOBHAX, 0OoJjee
BBICOKUX, UeM KaHaJbHBINA. IIOCKOJBKY 9THUX ypPOBHEH
HECKOJIbKO, HaM IoTpebdyeTcss He OAUWH, a HEeCKOJbKO
IPOTOKOJIOB, 00beIUHEHHBIX B HAOOpP, MM, KAK I'OBO-
pAT, B cMek.

B aT0i# riraBe MBI M3yUMM HEKOTOpPbIe HauboJiee dac-
TO HIPUMEHsSeMbIe B CETAX CMeKU NPOMmoKO0J08, B TOM
Yypcje CcaMbIii pPacIpOCTPAHEHHBIM Ha CerogHs Habop
npoTokogoB — cmek TCP/IP.

NetBEUI

HebGousbmmioin mo o0bemMaM TpeOyeMoro HIpPOrpaMMHOTO
obecrieueHns IIPOTOKOJ, PeasusyIoIuil ITOAJEP:KKY ce-
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Abb6pesunatypa NetBEUI pac-
wmndposbiBaeTcs kak «NetBIOS
Extended User Interface» —
«ynydlleHHasi Bepcusi MpoTo-
kona NetBIOS».

me60z0, MPAHCNOPMHO20 U CEAHCOB020 YPOBHELL MOJEIN
OSI. HauGosee mpocT B HacTpoiike ((hakTuuecKu ee He
TpedyeT), paboTaeT s3PHEKTUBHO U OLICTPO B HEOOJBIITUX
U cpemHUX MO pasdmepaM ceTaX (mo 200 KOMIIBIOTEPOB).
Cepbe3HBIMI, II0 COBPEMEHHBIM MepKaM, HeJOCTATKAMU
npotorosia NetBEUI aBasitoTcsa orpaHmUeHUs IIpu padboTe
B CeTAX C OOJIBLIITUM KOJMYECTBOM KOMITHIOTEPOB 1, CAMOE
rJIaBHOE, OTCYTCTBHE IIOAJEPIKKU MapPIIPYyTU3ALMUN —
BO3MOJKHOCTU CETEBOM aapecanuu M (GYHKIIUU TIepPechL-
KU ITAKEeTOB MEXKAY CeTsIMH B HEM ITPOCTO He peajin30Ba-
HBEI. COOTBeTCTBeHHO, €ero HeJIb3d UCIIOJIB30BaTh B
KPYIIHBIX CEeTSAX, O0BeUHEHHBIX MAapIIPyTU3aTOPaAMU, U
upu pabore ¢ Nurepuerom. IIporokos NetBEUI mocras-
JISJICSI B COCTaBe BCEX OIEePaIlMOHHBIX cucteM Windows
BILTOTH B0 Windows 2000, ogHAKO B HOCIEIHUX BEPCUIX
ero TIoJep:KKa IIpeKpaIlreHa.

IPS/SPX n NWLink

Crek mpotokosoB IPX/SPX 6b11 pasdpaboran pupmoit
Novell B mauasie 80-X Ir. 45 CBOeH ceTeBOIl ommepau-
ouHO# cucteMbl NetWare. OcHoBa cTeKa — 3TO IIPOTO-
kosbl IPX (Internetwork Packet eXchange) m SPX
(Sequenced Packet eXchange), peanusyroinue GpyHK-
IUU Cemegozo W MPAHCNOPMHO20 YPO6Hel MOAeIn
OSI coorBercrBenHo. Kax m NetBEUI, mportokoa
IPX/SPX saBnsercsa HeOOJBITUM (€Tr0 HPOTPAMMHYIO
TOAMEep:KKY JIETKO YMECTHUTh Ha OOBIUYHOM [OHCKeTe
1,44 M6 BmecTte ¢ DOS) 1 GBICTPBIM, UTO OBIJIO OCOOEH-
HO Ba’KHO B 3IIOXY nepBoro noxkosenusa IBM-coBmecTu-
MBIX KOMIIBIOTEPOB C MAaJILIM 00eMOM OIIepaTHUBHOMI
namaru (640 Ko6aiit). Kpome Toro, B creke IPX/SPX
noafep:kuBaeTcsa mapiipyrusamusa. Oba sTux (darTo-
pa, HapALy C HaAeKHOCTHIO cepBepoB Ha Oase omepa-
nuoHHo cucrtembl Novell Netware Tex Ier,
CII0COOCTBOBANY HMIMPOKOMY PACIPOCTPAHEHUIO CTEKa
IPX/SPX B mokanbHbIX ceTax B 80-e u 90-e rr. K ne-
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NWLink — peanu3aunsa crteka
IPX/SPX komnaHuen Microsoft,
nocraBnsiemMasi BO BCex Bepcusx
Windows.

JOCTAaTKaM 3TOr'0 CTeKa IIPOTOKOJIOB CJIeNyeT OTHECTH
WHTEHCUBHOE MCIOJIb30BAHNE MINPOKOBEI[ATeIbHBIX
COOOIIeHN 1, CePbe3HO HATPYKAIOIIUX CeTh, 0COOEHHO
mpu paboTe IO MeIJIEHHBIM TJI0O0AJIbHBIM KaHaJlaM. OTO
00CTOATENILCTBO, a TaKKe To, uTo cTeK IPX/SPX mnpu-
"Hagaexkut ¢pupme Novell u gna ero peanusanuu Apy-
I'M IIPOM3BOAUTEJISAM CETEBBLIX OMEePAI[MOHHBIX CHCTEM
IPUXOAUIOCH MOKYIATDH JUIEH3MUI0, IPUBEJU B UTOTE
K BbITecHeHUI0 IPX/SPX o001e0CTyTHBIM CTEeKOM
TCP/IP. BamxHyi0 POJb 3[€Ch CBHITPAJIO W TO, YTO BCE
6osbitie opranusanuii B 90-e rr. cTa 0 MOAKIIOUYATHCS
K MHTEepHETY, B KOTOPOM HCIIOJIH30BaJICA UMEHHO CTEK
TCP/IP, a nonmep:kxmuBaTh B CETH ABa CTeKa IIPOTOKO-
JIOB — JIMIIHASA «TOJOBHAs 00JIb» OJIA CETEBBIX aJMIU-
HHUCTPATOPOB.

TCPI/IP

Ucropua passutusa crexka TCP/IP (kak m ucropusa
HHuTrepHeTa) Hauagach eine B KoHIile 60-X IT. IPOIILIO-
ro, XX Beka c¢ mpoexta ARPANet — ceru Arenr-
CTBa IEPCHEeKTUBHBIX HCCJIEIOBATENIbCKUX IPOEKTOB
(Advanced Research Project Agency Network) Mu-
"HucrepcTBa 060poubl CIITA. IToCKOMBKY A BOEHHBIX
BO BpeMeHa «XOJIOJHOU BOWHBI» ObIJIa 0COOEHHO BasK-
Ha BO3MOJKHOCTD IlepeJaull JaHHBIX Jake B YCIOBUSIX
aToMHBIX OombOapaupoBok, ARPANet zagymbiBaszachk
KaK BBICOKOHAJE)XHAdA CeTb, O0beNMHANIOIIAA BOEH-
HbIe, TOCYJapCTBeHHbIE U HAayUYHbIE yupesKaeHus. I1o-
JYYUBINAscsa B pe3yjabTaTe CceTh W paspaboTaHHBIH
HECKOJBbKO Mmo3:ke (B 70-x Ir.) CTeK IIPOTOKOJIOB
TCP/IP okasanuch HAaCTOJBKO YIAUHBIMU, UTO AaKe
mocjie IpeKpaleHus (QUHAHCUPOBAHUS IIPOEKTa
ARPANet MunucrepcTBOM OOOPOHBI TPOIOJIIKAIU
JKUTh U YCIIEIITHO Pa3BUBATHCA, CO3IaB OCHOBHI COBPe-
meHHOro MHTEepHETA.
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@

OcuHoBHBIe mpeumymiectBa crteka TCP/IP mepen
npyrumu (Hampumep, nepen crekom [IPX/SPX) — 6o-
Jee ymoOHas cucTteMa cemegoii adpecauyull, BO3MOMK-
HOCTb (pazmenmauyuu naxKemoé m OUYeHb HebOoJIbITIoe
KOJIMUECTBO IIIHPOKOBEIATENbHLIX COOOIIeHui. ITU
TIPEenMYyIecTBa OKa3aJiCh PEIIAOIMMU He TOJIBKO IIPU
TOCTPOEHUHU TJIO0ATBLHBIX CeTell, 00beJUHAIOIINX CETH C
Pa3HOPOAHBIMHU APXUTEKTYpPaMMW, HO M IIPU CO3TaHUU
KPYHOHBIX KOPIIOPATUBHBIX ceTeil. B pesyisibTaTe cerop-
Ha ctek TCP/IP mpakTuyecKu BBITECHUJ BCE OCTAJb-
HbIE — OH MCIIOJIb3YeTCA U B HEOOJIBIITNUX JOMAIITHUX Ce-
TSAX, U B TJio0aabHOU ceTu MHTEpHET.

ITockoabry crexk TCP/IP aBigerca obwedocmynnulim,
ero crTaHzapThl (a TaKsKe IIPocTOo NH(MOPMAIMOHHBIE Ma-
TepuaJsbl) MyoJuKyIoTcA B VIHTEepHeTe B BUe CIIeInab-
HBIX HoKyMeHTOB moj HasdBaHueM «RFC» («Request for
Comments», «3ampoc KOMMEHTapueB») C IIOCJIEeJ0BAa-
TEJIbHO Bo3pacTramoinuM Homepom. K mpumepy, crmemu-
duramnus nporokosa IP omybaukoBana B RFC 791, a
nporokosia HTTP Bepcuu 1.1 — B RFC 2616. IlepBoIit
mokymenT RFC Obln mpencraBiieH elfe B ampee
1969 r., a ceituac Texyinue HOMepa RFC mepeBammiau
3a 4 TBICAYH.

Crex TCP/IP, B oTsimune OT CeMUYPOBHEBOII MoOe-
au OSI, TpUHATO ONMUCHIBATh B PAMKAaX YeThIPEX yPOB-
Hel (puc. 7.1).

Ha ¢usuueckom yposne TCP/IP noanep:xuBaeT paboTy
C OCHOBHBIMU TEXHOJOTHUSAMHU JIOKAJbHBIX CceTell —
Ethernet, Token Ring, Wi-Fi, Bluetooth u T. 1.

Ha cemesom YpoeHe paciiojararorcsa HeCKOJIBbKO IIPOTO-
KOJIOB:

Q npomokxon ARP (Address Resolution Protocol)
SABJISIETCS 3BEHOM, CBSBLIBAIOIIMM CETEeBOM ypo-
BeHb ¢ pusuueckuM. OH oTBeuaeT 3a nmpeobdpaso-
BaHHMe ceTeBbIX IP-ampecoB B amnmapaTHBIe
MAC-aznpeca;
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" I
IIpomoxons. cmexa TCP/IP
ITpuraadnoil HTTP FTP SMTP POP 3 DNS RIP OSPF
Tpancnopmmbwlit TCP UDP
IP
Meaccemesoil ARP IGMP ICMP

AN

-
KananvHbvLil Eth " Token
u usuueckuil erne Ring

S =/

Puc. 7.1. OcHoBHBIE TPOTOKOJIEI cTeka TCP/IP

Bluetooth Wi-Fi

Protocol) — ocymiecTBasieT o6paTHoe Tpeodpaso-
Banue MAC-aapecoB B IP-agpeca (B omeparmoH-
HBIX cucTeMax Windows moamep KKa IpOTOKOIA

0 Q npomorxon RARP (Reverse Address Resolution

MpoBeputb, IP-agpeca kakux

KOMMbIOTEPOB ~ Balleln  CeTu RARP He mpenycMoTpeHa);

6biny B NocneaHee Bpems npe-

06pa3soBaHbl B COOTBETCTBYIO- Q npomokon ICMP (Internet Control Message
wue um MAC-agpeca, MOXHO C Protocol) — wucmosib3yercsa AJs Iepemadu cooo-

MOMOLLBIO KOMaHABI ARP —A. IeHuit 06 omubKax, TUArHOCTUKI JOCTYIIHOCTH

CeTeBOro y3ja M MapIIpyTa LOCTaBKM IIaKETOB
(MMEHHO €ero WCIIOJb3YIOT TaKHe IONyJApPHBIE
YTUIUTHI, KaK PING u TRACERT);

Q npomorxon IGMP (Internet Group Management
Protocol) — wucnosbadyercAa OJid yIOpaBIeHUSA
rpynnaMu KOMIBIOTEPOB, HAIpPUMeEp, IPU Iie-
pefaue B ceTAX IOTOKOBOTO BUAEO U 3BYKA,
KOT/la AJIs1 CHUKEHUS Harpy3KU Ha CeTh MaKeT
IOCBLJIAETCA IO CIENUAJIbHOMY aJpecy cpasy
HECKOJBKUM KoMObioTepaMm (MHOzoadpecHas
pacculika);
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Q npomokon IP (Internet Protocol) — onuu u3s ca-
MbIX BaKHBIX B cTeke TCP/IP. Kak cienyer us
ero HazBaHuA («IP» mepeBommuTcsA Kak «Mekce-
TEBOl IIPOTOKOJI»), OH OTBeYaeT 3a JOCTaBKY
IP-0etimazpamm (Tak MTPaABUJIBLHO Ha3bBIBAIOTCS
MaKeTsl HA yPOBHE IIpoToKoJia IP), obecnmeunBas
mepenavy Iakera M3 OJHOUW ceTu B Apyryio. O
TOM, KaK 9TO IIPOUCXOAUT, OyaeT ImIoApoOHO pac-
CKasaHo jgajee.

> Ha mpancnopmHom yposhe paboTaioT ABa IPOTOKOJIA:

Q npomoxoa TCP (Transmission Control Proto-
col, npomokon ynpasnrenus nepedaueil) —
OCHOBHO#W TIPOTOKOJI TPAHCIOPTHOTO YPOBHA.
ObecnieunBaeT yYycmaHo8KYy COeOUHEHUS MEeXKIY
OTIIPABUTEJIEM U T[OoJydaTejeM, pa3oueHue
KPYIHOTO 60Ka UH@opmayuu (HanpuMmep, daii-
sna) Ha Hebonvwue TCP-nakemvl M UX 2apPAHMU-
posanHylo Oocmasky TOJaydaTeaio (B HYKHOM
nopAnke u 6e3 omubok). CoOTBETCTBEHHO, IIPO-
TokoJ TCP ucnosbs3yercs B TeX MPUIOKEHUAX,
rge BasKHO 00eCIIeUUTh I[eJIOCTHOCTDH IIPU IIepe-
JTadye JaHHBIX;

Q npomoxon UDP (User Datagram Protocol), B oT-
auune ot TCP, He ycramaBiamBaeT COeJUHEHUS
mepen mepemaueill mHGopMAIUU U He oOecIieun-
BaeT HaJeXHOI JOCTaBKU JaHHBIX, paboTas IMpu
sTom ObicTpee, ueMm TCP. Ero mcmoasayioT Tam,
rmae obeciieueHre JOCTaBKU MH(OPMAIMU He OCO-
0EeHHO Ba’KHO II0 CPABHEHMIO CO CKOPOCTHIO Iepe-
maur (KOHTPOJb 3a IIEJOCTHOCTHIO MaHHBIX B
9TOM CcJiyuae BO3Jaraercsi HA WKCIIOJJIb3YIOIIee
nporokoa UDP mpuioxenue).

YTo06bBI JyUIlle IIPEACTaBUTh cebe paboTy IIPOTOKO-
aoB TCP u UDP, BepHeMcs K HaIllell aHAJOTUU C IIOU-
Toui. IlycTh Bam HaAmo IepecyiaTh B M34aTeJILCTBO Iie-
JIBIFI pOMaH, a B IMChMO paspelliaercs BKJIAAbIBATH He
0O0JIbIIIe HEeCKOJbKUX CTPAHUIL TeKCcTa. UTOOBI B TaKOM
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CUTyallud HUYEro He MOTEePSATh IIPU IEPEechbLIKe U He
mepenyTaTh IpU IpueMe PYKOIINCH B IIeUaTh, BHAUAJe
XOPOIIIO ObI JOTOBOPUTHCA C M3AATEIbCTBOM O CHUCTE-
Max o0O3HaueHUs MMEHHO JJIA Balllero poMaHa (ecThb
BeIb U APYrue aBTOPBI!) ¥ 0 HyMepaIuu COOOIIeHMUI.
st 5TOTO HYKHO IIOCJIATh IUCHMO, M3BeIlallee u3za-
TeJILCTBO O BallleM HaMepPeHWH IIepecjiaThb pOMaH, B KO-
TOPOM YKa3aTh UCXOJAIITNIN HOMED BAIIIeTO CJIEYIOIIEero
coobieHnsa. M3naTeibCTBO MOATBEPAUT IIOJyUYEeHUE Ba-
IIero CooOIeHUs ¥ B OTBETHOM MKCHbME COOOIIUT BaM
CBOU MCXOJAINNE U BXOASAINE HOMepa, a BhI IIOATBEp-
IUTe IIoJIyueHre 2TuX HoMepoB. Takum obGpasom, obe
CTOPOHBI COTJIACYIOT HOMEpAa COOOINeHNiI, KOTOPhIe OHU
mos:ke OyAyT OKUIATh APYT OT ApPyra, 4TO U O3HAUAET
yCTaHOBKY cBA3U. JlajbIlie BaM OCTaeTCsI TOJIbKO pasie-
JIUTH POMaH Ha HEOOJIBIIINE YaCTU U IOCHLIATH KaKIYIO
B OTEJILHOM IIHChbMe, a U3aTeJIbCTBY — IIOATBEPIKAATD
mosyueHne 3Tux yacrei. Ommnoxky padoThl MOYTH (ecu
KaKoe-TO COOOIIeHe He JOUAeT A0 M3JaTe/IbCTBa 13-3a
MOTepU WJIUW IOBPEKIEHUS MHChbMa JuOO IPUIET BHE
ouepenn) JIETKO OIMPENEJUTh II0 BXOASAIIUM U HCXO[S-
UM HOMepaM, dYTOO0bl IIPUHATH COOTBETCTBYIOIIUE
Mephl — 3aHOBO IIepeciiaTh YTePAHHYIO YacTh WJIHU CO-
OpaTh CTPAaHUIILI POMaHA B HYKHOM IOPAIKE.

IIpumepHO Tak ke padoraeT u mporokos TCP:

0 ycraHaBJIUBaeT COeAUHEHNE MEXIY KOMIBLIOTEe-
pamMu 110 OoIIpeaeJIeHHBIM IIOPTaM;

0O Ha KOMIbIOTEpe-OTIpaBuTese pasdoupaer nHGOP-
MaIlMio Ha IaKeThl, HyMepyeT UX U C IIOMOII[bIO
npotokoJa IP mepemaeTr mosryuaTeio;

0O Ha KOMIOBIOTEDe-NIOJyduaTese IPOBEPAET, BCe JIU
MaKeThl TOJYYEHBI, a €CJIU MaKeT MPOIYIIeH UIn
TIOBPEXKIEH, 3alpalliiBaeT y OTIPABUTENA IIO-
BTODPHYIO IIEPECHLIKY;

Q mocJe MOJyYeHUs BCeX ITaKEeTOB 3aKPBIBAET CO-
eIVHEeHNe, COOUPAaeT MaKeThl B HYKHOM IOPSIKe
¥ TepemaeT IOJyYeHHbBbIe MaHHbIE MPUIOMKEHUIO
06oJiee BHICOKOTO YPOBHHA.
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ITporokon ;xe UDP B aT0lf aHa/sOrMMm MOXKHO CpaB-
HUTH C PACCBLIKOM peKJaMHBIX coobrmienuii. Hukaxoro
YCTAaHOBJIEHUA CBSBU U IOATBEPIKIEHUA IMOJYUECHUS
KOPPECHOHAEHIINY 37]eCh HeT — IIHCbMa C PEeKJaMHOI
nHGOpMAaIHell IIPOCTO OPOCAIOT B BAIIl IIOUTOBBIN AIIUK.
IIpu sTOM HU OTIpaBuUTENsI, HU IMOJyUaATeJSdA HATLEHK-
HOCTBH JOCTABKY WHMOPMAIIUU WU €€ IeJIOCTHOCTD, BO-
o0IIe TOBOPsS, He 0COOEHHO OECIIOKOST.

OueBUAHO, IIOYTOBLIE OTIIPABJEHUS B 000MX 3STUX
npuMepax ABJIATCA aHajgoramu IP-mmakeTos, a mourasib-
OHBI BBITIOJTHAIOT QYHKIUU TpoToKoga IP.

ITopm B TCP mum UDP — »3T0 JjOorumuyecKuWii KaHAJI
c oupeneneHabiM HoMepoM (oT 0 1o 65536), obecmeun-
BAIOIUH TEKYIllee B3aUMOIENCTBIE MEXIY OTIIPABUTE-
JieM ¥ moJjydareiaeM. IIopThI I03BOISIIOT KOMIIBIOTEPY C
ompuuM IP-agpecom mapajaeibHO OOMEHUBATHCSA JaHHbBI-
MU C MHOYKECTBOM APYIMX KOMIIBIOTEPOB. HekoTopnlie
HOMepa IIOPTOB (TaK HAa3bIBAEMbBIE «XOPOIIO M3BECT-
Hble», nman «well-known», mopter ¢ Homepamu ot 0 mo
1024) npuBsA3aHBI K OTIPeeIeHHBIM CJIYKO0aM U IPUJIO-
JKEHUSM, UYTO IIO3BOJISIET KJIHEHTAM JIEI'KO 00paIaThCs
K HYXKHBIM UM CETEBLIM CEPBHCAM.

Haxoner, camMmbIM 60oraThbIM IO HAOOPY TPOTOKOJIOB
ABageTcA npukaadrnoil ypogenwv crera TCP/IP. Huixe B
Tabsa. 7.1 mpuBemeHBI caMble TMOMYJIAPHBIE TPOTOKOJbI,
a TaK’Ke 3apesepBUPOBAHHBIE NI HUX MOPTHI. 3ame-
TUM, UTO, XOTSA JJISI ITPOTOKOJIOB OOBIYHO PE3ePBUPYIOT-
cs ofuHaKOBLIe HoOMepa mopToB u A TCP, u giua UDP,
B Tal0JINIle IIPUBENeHbI IIOPTHI A/ HanboJjiee YacTo IPU-
MEeHAEeMOr0 TPOTOKoJa TpaHcmopTtHOoro ypoBHA (TCP
ninu UDP).

HecmoTps Ha cylmecTBoBaHme OGOJIBLIITOTO KOJUUYECTBA
HaO0OPOB IIPOTOKOJIOB, OCHOBHBIM CETOMHA SBJSAETCS
obmmenoctynubiii crek TCP/IP. Ou ucmosbayeTcsa mpak-
TUYEeCKU ITOBCEMECTHO, HauMHaA ¢ HeOOJIBIITNX TOMAIII-
HUX ceTeli W B3aKaHUYMBas KpPYIHEHIIeld CeTblo —
HNurepuerom.
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MpoTokonbl NnpuknagHoro ypoBHsA cteka TCP/IP

Tabnuua 7.1

IIporoxon Hasnauenue Homep
mopra
NTP IIpoTokoJ ceTeBOro BpeMeH!, UCIOIb3yeTCA I 123
(Network Time CUHXPOHM3AIUU CUCTEMHBIX YaCOB KOMIIBIOTEPOB (UDP)
Protocol) B CeTAX
DNS Cay:xba JOMEHHBIX UMEH, UCIIOJIb3yeTCsa IS 53
(Domain Name npeobpasoBaHus (pasperieHns) MOHATHBIX JIIOIAM (TCP
System, nanu MMeH KOMIBIOTEPOB (HampuMep, UMeH THUIa u UDP)
Service) www.microsoft.com) B IP-agpeca
NetBIOS name Cay:xb6a numen NetBIOS u ciyxb6a MexceTeBbIX 137
service u WINS umeH Windows, MCHOJIB3YIOTCS IJIs u 138
(Windows Internet |mpeo6pasoBanus NetBIOS-umMeH KOMIBIOTEDPOB (UDP)
Naming Service) (manpumep, umeH tuna SERVER) B IP-agpeca
NetBIOS Cay:xba cearncoB NetBIOS, ucmonbsyercs s 139
session service YCTAHOBJIEHUSA CEaHCOB MeXKIYy KOMIIbIOTepaMUu (TCP)
LDAP IIpocToii IPOTOKOJ AOCTyIA K KaTaJory, 389
(Lightweight UCTIOJIB3yeTCA AJIA PabOThI ¢ PA3IUUYHBIMU (TCP)
Directory Access ceTeBBIMU KaTajoraMu (Hampumep, CO CIy:KO0i
Protocol) Active Directory B qomenax Ha ocHoBe Windows
Server 2003)
RPC BbI30B ymaneHHOU OpOIeayphbl, UCIONL3YeTCA OIS 135
(Remote Procedure |paGoThl CO MHOTMMU CETEBBIMU CIYKOAMU B CETAX (TCP)
Call) MaiikpocodT
Telnet IIpoTokos anss obecreueHUsT TEPMUHATIBHOTO 23
oCcTyna K yIaJeHHBIM KOMIbIOTEepam (TCP)
FTP IIpoTokos mepemauu ¢haiiioB, OUH U3 20 u 21
(File Transfer «CTaperInXx » MPOTOKOJIOB HTEepHETA; (TCP)
Protocol) HUCIoJIb3yeTca A 3P (OEeKTUBHON U HATEKHON
nepenaun GaiioB MeXIy KJINEHTOM U CePBEPOM
FTP
TFTP VYupomenusiit Bapuaut FTP, He umeer Takux 69
(Trivial File GyHKIIUI, KaK IpOoBepKa MoJIb30BaTesd IIPU (UDP)
Transfer Protocol) |Bxome, mpocMoTp KaTayoroB u (aijioB cepBepa;
WCIIOJIB3YETCS TOJBKO IJIS 3allMCU U UTEHUS
daiinoB
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IIporokoa Hasnauenue Howmep
nopra
Gopher IIporokos Gopher («CycauK»), UCIOAB3YETCA AJIs 70
IOCTyHa K TEKCTOBBIM MH(POPMAIIMOHHBIM (TCP)
pecypcam Ha yAaJIeHHOM cepBepe
HTTP IIpoTokos mepegaum rUmnepTeKcTa, CaMblit 80
(HyperText HOMYJIIPHBINA CeTOAHS IIPOTOKOJI, NUCIOJIb3yeMbIi (TCP)
Transfer Protocol) |Bo Bcemupmuoii mayruue (World Wide Web);
ONMCHIBAET, KAKUM CIIOCOOOM HYIKHO
IIPEeJCTaBIATh NJaHHbIEe (TEKCTOBBIE, ayAn0-, BULEO0-
u T. 1.) Ha BebG-cepBepax, KaK K HUM 00palaTbCs
¢ TIOMOIIbI0 BeO-Opaysepa (Hampumep, IPOrpaMMbL
Internet Explorer) u Kak mepegaBaTh 3TH JaHHBIE
NNTP IIpoTokoJ mepegaun ceTeBbBIX HOBOCTEI, 119
(Network News HUCIOJIb3yeTcA AJIA 00MeHa COOOIeHUIMU (TCP)
Transfer Protocol) |B cucremax TeaeKoH(DepPeHIITI
SMTP IIpocToit mpoTOKOJ Iepesayu IOYUTHI, 25
(Simple Mail HUCIOJIb3YeTCsA ITOUTOBLIMU CepBepaMu IJsi o0OMeHa (TCP)
Transfer Protocol) |ajmeKTpoHHBIMEH COOOIeHUAMYU (HA dTAlle OTIPABKU
IIOYTOBOT'O COOOIIEHUSA eT0 aBTOPOM)
POP3 «IIpOTOKOJ MOYTOBOTO OTAEJIEHUA», TOBOJIHHO 110
(Post Office MIPOCTO¥ MPOTOKOJI, UCIIOJIb3YEeMbIH ITOUTOBLIM (TCP)
Protocol) KJaueHToM (Hampumep, mporpammoit Outlook
Express) Ansa mogKI0OUeHNUA K CBOEMY IIOUYTOBOMY
AIUKY Ha cepBepe U CYUTBHLIBAHUA COOOIIEeHUA
(Ha aTale JOCTaBKU ITOYTOBOTO COOOIIEHUS
azpecary)
IMAP4 IIpoTokoJ mocTyma K 5JIeKTPOHHBIM 143
(Internet Message coo0IIeHuAM — OoJsiee QYHKIIMOHATBHBIN, UYeM (TCP)
Access Protocol) POP3, knueHTCKUI IPOTOKOJ AJIA LOCTyIIa K
IIOUYTOBOMY CepBepy
SSL IIpoTokos, obecmeunBaOIUii COTIacoOBaHUE 25
(Secure Sockets aJITOPUTMOB M OOMEH KJilouaMu ITu(GPOBAHUA. (SMTP)
Layer) Hcnonb3yerca s 3aIiuThl JaHHBIX IPU UX 995
TepechLIKe MO CeTAM (POP3S)
993
(IMAPS)
443
(HTTPS)
(TCP)
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YTo6bl NOCMOTPETH, KaKue nop-
Thbl HA BalIeM KOMMblOTEpPe UC-
Nonb3yTCA UMK OXMAAIT noa-
KIMIOYEeHMs, JOCTAaTOMHO BbIMON-
HUTb KOMaHay NETSTAT —AN.

2)

Ha ¢usuueckom ypoBHe crex TCP/IP nmoanep:xuBa-

eT paboTy CO BCeMU OCHOBHBIMY CETEBBIMU T€XHOJIOTHUA-
MU JIOKQJBHBIX W TJIOOAJIBbHBIX CETeil, Ha CEeTeBOM —
obecIieurBaeT JIOTUYHYIO CUCTeMY aapecanuu u adekr-
TUBHOM MEKCeTeBOM MapIIpPyTUI3aI[uM, Ha TPAHCIIOPT-
HOM YPOBHE — IITPOTOKOJIBI KaK rapaHTUPOBAHHOM, TaK
u OBICTPOI MOCTAaBKU JAHHBIX, a HA YPOBHE IIPUJIONKE-
HUN — IeJIyI0 TaMMy PasHOOOPas3HbBIX IMPOTOKOJIOB.

ITosToMy MBI peKOMeHAyeM HCIIOJIH30BATH B CETU

umenHo crexk TCP/IP.

Bonpochbl Ansa noBTopeHust

1.

2,

Yro Takoe Habop (cTeK) MPOTOKO0JIOB? B uemM cMbIC
TepMUHA «CTEeK»?

Kaxue mabopbl mpoTOKO0JIOB BbI 3Haere? Yem oOHU
pasauuarorcsa?

. Kakoii cTeK IPOTOKOJIOB CeroaHs HauboJiee IIOIIYJIs-

peu? ITouemy?

. Kakue yposuu momenau OSI moamep:kuBaiOTCA B CTe-

Ke npotokoJsioB TCP/IP?

. B uem CXOAOCTBO M pa3jnuune MeXAy IIPOTOKOJIaMU

TCP u UDP? Korga Kakoii u3 3TUX IIPOTOKOJIOB pe-
KOMEHIYeTCsA MCI0Jbh30BATh?

. IlepeuncanTre n3BecThble BAM IPOTOKOJBI ITPUKJIATHO-

ro ypoBHs B creke TCP/IP. [lna uero mpegHasHaueH
KasKIbI U3 HUX?

. Uro taxoe «mopt» B TCP/IP? [I71a uero Hy>KHBI IOPTHI?
. Kakoii u3 TpaHCIOpTHHIX TPOTOKOJIOB cTeka TCP/IP

BBI OBI UCIIOJIB30BAJIN:

e JJIs IepechLIKY 10 ceTu VIHTepHeT apXuBHBIX (haii-
JIOB?

e 1A peanusanuu [P-temegonuu (miepegavm roJioco-
BBIX COOOIIIEHU B PEaJIbHOM BPEMEHU) MEKIY IT0JIb-
30BaTeISIMHU ABYX MOOMIBHBIX KOMIIBIOTEPOB (KIIK),
COeIMHEHHBIX II0 GecripoBogHOMY KaHaiay Wi-Fi?

. Beisicaure, Kakue IIDOTOKOJIBI YCTaHOBJIEHBI Ha Ba-

muX MKOJALHBIX IIK.
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B aTon rnaBe

Bbl HangeTe OTBEThbI
Ha crneayowme
BOMNpPOChHI:

= Ymo makoe IP-adpec,
Macka nodcemu,
OCHOBHOU Wi3?

= Kak pabomaem
IP-mapwpymu3sayus?

» Kak «yumamb»
mabnuyy
Mapwpymu3ayuu?

= Kak mapwpymu3amopbli

obmMmeHusaromcs

mabénuyamu

Mapwpymu3ayuu?
» Kak Ha3HaYamb

IP-adpeca

KOoMnbromepam

e cemu?

= Kak nposepumb
pabomocnocobHocmb
npomokona IP?

HanaxuBaem
B3anMoaeucrteue
MeXxay KOMMbIoTepaMu:
HaCTpPoOMKa
IP-agpecauun

N MapLupyTU3aumm

Wrak, mbl BeiOpaau mHabop nporoxoaoB TCP/IP u ycra-
HOBWJIN ero (MHCTAJJUPOBAJIU COOTBETCTBYIOIIlEEe ITPO-
rpaMMHOe obecrieueHue). 3aMeTUM, UTO B COBPEMEHHBIX
OIlePAIMOHHBIX CHCTEMAaX 9TOT IPOTOKOJI yCTaHABJIMBA-
eTcs TI0 YMOJIUaHUI0; 0ojiee TOTO, YAAJIUThH €ro, Hallpu-
mep, u3 Windows XP wmam Windows Server 2003
OOBIYHBIM CIIOCOOOM HEBO3MOMKHO (KHONKa ¥ JAJUTh
B CBOICTBAX CETEBBIX IMOAKJIOUEHUII HEaKTHUBHA).

K coskaneHnio, ogHOM TOJBKO YCTAHOBKU IIPOTOKO-
aa TCP/IP 6yxer memocratouno. CTek He 3apaboTaer,
moKa B Haleil cetu He Gy/eT MPaBUJILHBIM 00pasoM Ha-
crpoena IP-adpecauyus wn mapwpymusayus. (Onatb
CpPaBHUM pPaboOTy ceTu ¢ paboOTOil MOUTHI: KaK CMOKET
MOYTaJILOH JOCTABUTH MUCHMO aApPecaTy, eCau JOPOTU U
TPAHCHOPT XOTs U paboTalT, HO Ha AoMax HET HOMe-
POB, a IOUTOBLIE OTAEJEeHUs He 3HAIOT, KaK IepechlIaTh
mHUCchbMa U3 OJHOTO ropojia B APYTroii?)

ITosToMy ceifiuac MBI HOJIKHBI y3HATh, UTO TaKoOe
IP-adpec u macka nodcemu, BHIACHUTH, KaK 00a 3TUX
mapamMeTpa HCIOJB3YIOTCS IJs ONpeneeHUs JOKAJLb-
Hblx miau yoaaeHHvlx IP-cemeil, 1 Ha KOHKPETHBIX IIPU-
Mepax 03HAKOMUTHCS C TEM, KaK KOMIBIOTEPHI U MapIII-
pyTusaTtopsl docmasasiom I P-nakemyl. 13 OLHOI CETU B

APYyTyIo.
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IP v6

MHorune akTMBHO pa3BuBatoLLme-
Cs B TEXHWYECKOM OTHOLUEHWUN
ctpaHbl (Kutam, Anonus, Kopes
U [p.) HauYMHaKT UCMbITbIBATb
neduyuut IP-agpecos, naeHTugu-
LMPYHOLMNX HE TOMbKO KOMMbHO-
Tepbl, HO 1 Apyrue ycTpoucTea ¢
dYHKUMAMM JocTyna B VIHTepHeT.
MpuHsTBLIN certvac 32-6UToBbIN
cTtaHpapT obecneyvBaeT  Ko-
nuyectBo IP-agpecoB, paBHOe
noytu 4,3 Mnpa., Ho ux GonbLuas
YyacTb 3akpenneHa 3a CLUA (oko-
no 70%), Kanagov n esponen-
CKMMMW CTpaHamu, a BOT, Hanpu-
mep, KHP nonyyuna wx Bcero
22 MNH.

Hogasi, 128-paspsigHas Bepcust
npotokona IP v.6 nossonuT yBe-
nnunTb KonuyectBo |IP-agpecoB
0O OrpOMHOM BENUYMHbI —
3,4 x 10%,

MpoTtokon IP v6 —

B Windows XP

[ina ucnonb3oBaHWs NpoTokona
IPv6 B Windows XP nmeeTcs He-
obxoaumoe nporpammHoe obec-
rneyeHve, KOTopoe, OAHako, Mo
YMOIYaHUIO He aKTUBU3UpOBa-
Ho. YT06bI 3agencTBoBaTb HO-
Bbli MPOTOKOS, AOCTaTOYHO B
KOMaHOHOW cTpoke (MeHto Myck,
BbinonHuTb) BBECTU U 3anyc-
TUTb Ha WUCMOSIHEHWE KOMaHay
ipv6 install.

Monyunts HeobxoanMble crnpas-
Kv no paboTe ¢ npoTokonom IPv6
MOXHO (Mocfne ero WHcTanns-
L1n) KOMaHZON ipve /2 .

OcHosBbl IP-agpecauuun

ITepBBIM 00A3aTEeIbHBIM IAPAMETPOM B CBOMCTBaX IIPO-
Torkosa TCP/IP mio60oro KoOMObIOTEpPA SABJISAETCA €T0
IP-anpec.

IP-agpec — 39TO yHuKanbHas 32-paspsgHas
nocrnenoBaTernibHOCTb ABOUYHbIX LMAP, C NMOMOLLbI
KOTOPOW KOMMNbOTEP 0OHO3Ha4YHO udeHmucgbuyupyemcsi
B IP-cetn. (HanomHuM, 4TO Ha KaHanbHOM YypOBHE B
pOnM TaKMX e YHUKarbHbIX agpecoB KOMMbOTEPOB
BbicTynatoT MAC-agpeca ceTeBbIX aganTepoB, HEBO3-
MOXHOCTb COBMaJEeHUs1 KOTOPbIX KOHTPONMPYETCS U3-
roTOBMTENSMW Ha CTaauy NPOu3BOACTBA.)

B sToii riiaBe 6ymeT obcysKAaThHCSA HanboJIee pacipo-
cTpaneHHas Bepcusd 4 mporokosa IP, nau IPv4. OgHa-
KO YJKe co3maHa cJeAylolnas Bepcus Iporokosa — IP
eepcuu 6 (IPv6), B koTopoit IP-anpec mpencrasigercsa B
Buge 128-O0MTHOII MOCJIE€LOBATEJBHOCTH HSBOUUYHBIX
nu@p. Ita Bepcusd mpoTokosia IP moka ere He moayun-
Jia IMIUPOKOT0 PacIpoOCTpPaHEeHUsd, XOTd U MOAAepP:KUBa-
eTcsd MHOI'MMUM COBPEMEHHBIMU MAapLIpyTU3aTOpPaMU U
ornepanuoHHBIMU cucTeMamu (Hampumep, Windows XP
uau Windows Server 2003).

s ynoberBa paborsl ¢ IP-agpecamu 32-paspAmgHyio
IOCJeI0BATEILHOCTh, OOBIYHO pas3fendioT Ha 4 yacTu
mo 8 6uToB (Ha OKmMembl), KAXKAbIN OKTET IEePEeBOASAT B
IeCATUYHOE YKUCJIO U IIPU 3aINCU Pa3AeJsIIOT dTU YUC-
Jla TouKamMu. B TakoM Bujme (9TO IIpeAcTaBeHUe HAa3bI-
BaeTcsA «IeCATUYHBIE UMCJIa C TOUKaMU», UJIHU, IT0-aHT-
auiicku, «dotted-decimal notation») IP-ampeca
3aHUMAIOT ropas3fo MeHbIIle MecTa U HaMHOTO JieTde 3a-
nomuHaoTca (Taba. 8.1).
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PasnuuyHble npeactaBneHus IP-agpeca

Tabnuua 8.1

IP-agpec
B 32-paspsgHOM BuUIe

/

11000000 10101000 0000101 11001000

rd ¥y M a
IP-anpec, 11000000 | 10101000 | 00000101 | 11001000
PasOoUTHINT HA OKTETHI | | | |
v v v v
Oxrerer 192 168 5 200
B NECATUYHOM Hpe,Z[CTaBJIeHI/II/I

IP-anpec
B BUJEe NECATUUYHBIX UHCEJ,
pasmesieHHbIX TOUKaMUu

192.168.5.200

Yr06bI OBLICTPO OCYIIECTBJIATH IOA00HOE IIPeodpaso-
BaHue B yme (UTO CETEBLIM afMUHUCTPATOpaM Tpedyer-
csA HEPeAKO, a KaJbKYJIATODP He Bcerza II0J PYKoii), mo-
JIe3HO BalOMHUTH CcJeAylomnlylo Ttabaumny. B Hel
IpUBENeHbl AeCATUYHBIe 3HAUEHUs CTeleHell uwmciaa 2
C IIOKasaTejieM, PaBHBIM IIOPAAKOBOMY HOMEpPY OuTa B
oKTeTe (HAIOMHUM — HyMepaliusa OUTOB ITPOU3BOIUTCSA
cIpaBa HAJeBO M HAUWHAETCA C HYJs):

ITopAnKoOBBINT HOMED
OKnTa B OKTETE

2 B CTeIleHU,
COOTBETCTBYIOIIEH 128164 (32|16 | 8 [ 4 | 2 | 1
HOMepy 6uTa

716 |5|4|3|2|1]|0

3amoOMHUB TaKyI0 TabJHUIly, HECJOKHO B yMe IIPeod-
Pa30BBIBATHL OKTETHI B JAECATHUUHEIE UNCIA W 00PaTHO.

IecATUYHOE YUCJIO JIETKO BBIUUCISIETCS KaK CYMMA
uupp, coomgemcmayOWUX HeHYle8blM OUMAaM 8 oKme-
me, HAIIpUMep:

10101101 > 1281 +64-0+32-1+16-0+8-1+
+4-1+2-0+1-1=173.

HecKoIbKO CIOKHEE MePEeBEeCTH HNeCATHUYHOE IIpe-
CTaBJIeHIE B JBOMYHOE, HO IIPU HEKOTOPOM TPEHUPOBKE
9TO TaKJKe He mpexacrasJsieT mpobsem. Hampumep:

201 >128-1+64-1+32-0+16-0+8-1+4-0+
+2-0+1-1=11001001.
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Opuako omuoro Toabko IP-ampeca KoMIbioTepy
nas paborer B cetu TCP/IP HemocraTrouno. Bropsim
00s3aTeJIbHBIM IIapaMeTpoM, 0e3 KOTOPOTo IIPOTO-
koax TCP/IP pabGorarb He OymeT, ABIAETCA MACKA
nodcemu.

Macka nogcetn — 370 32-paspsgHoe 4YnUCo, COCTos-
Liee 13 MAyLWMX BHa4Yane eanHuL, a 3aaTeMm — Hynewn,
Hanpuvep (B [EeCATUYHOM npeacTaBneHnn)
255.255.255.0umnm 255.255.240.0.

Macka mojceTH HUrpaeT WUCKJIIOUUTEIBHO BasKHYIO
poas B IP-ampecanmuu m mapuipytusanuu. UToObl 1O-
HATH 3HaUEHUEe 9TOTO IIapaMeTpa, BCIOMHUM, UYTO CETh
ARPANet crponniach Kak HabOp COeIUHEHHBIX IPYT C
IPYTOM TeTepOoTeHHBIX ceTeii. I[Jid IpaBUIbHOTO B3au-
MOJENCTBUSA B TAKOU CJIOKHOM CETH KaKAbI YUYACTHUK
IOJIKEeH YMeTh OIpelnesaTh, Kakue IP-agpeca mpuHaz-
JIe}KaT ero JIOKAJbHOll CeTu, a Kakue — yoaJjeHHbLM ce-
TAM.

3mech 1 UCIOJIb3yeTCA MacKa IOACeTH, C IIOMOIILIO
KOTOPOIi IPOU3BOAUTCS pa3desenue at060z0 IP-adpeca
Ha aBe yacTu: udenmupuramop cemu (Net ID) u uden-
muguramop ysaa (Host ID). Takoe pasmeneHue neJa-
eTCsI OUeHBb IIPOCTO: TaM, I'Zle B MAacKe IIOJCETH CTOAT
eIMHUIILI, HAXOJUTCA UAEHTU(MUKATOD CETHU, a Te CTO-
AT HYJIU — UAeHTUQPUuKaTop yaja.

Hanpuwmep, B IP-agpece 192.168.5.200 npu uc-
IIOJb30BAaHUM MAacKu mozacetm 255.255.255.0 ungeH-
TuduKaTopoM cetu Oymer umcao 192.168.5.0, a
uneHTuduKaTopom yana — uuciao 200. Crour HaM mO-
MEHATh MacKy IIOJCeTH, CKasKeM, Ha YHUCJO
255.255.0.0, kak U ugeHTUPUKATODP y3Jja, U ULEH-
TUPUKATOD CeT! u3MeHATCA Ha 192.168.0.0u 5.200,
COOTBETCTBEHHO, U OT 3TOTO, KaK MBI JaJIbIle YBUIUM,
uHaue OyJeT BecTu ceOA KOMIBIOTED IIPU IIOCHLIKE
IP-nakeros.
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NMpaBuna Ha3Ha4yeHus IP-agpecoB
ceTen n y3nos

Teneps, Korma MbI 3HaeMm, uTo Takoe IP-ampec, macka
OCeTH, UACHTU(PUKATOPHI CETH U y3Jia, IOJIE3HO 3a-
NOMHUTH HPaBUJIA, KOTOPHIE CIedyeT NMPUMEHATHh IPHU
Ha3HAYEHHH I3THUX MapaMeTpPoOB:

1) ugeHTHGUKATOD CETU HE MOKET COJNEePIKATh TOJIbKO
IBOUYHBIE HYJIM WJIU TOJBKO equHUIbI. Hampumep,
aapec 0.0.0.0 He MOXKeT ABJAATHCA UIeHTUDUKA-
TOPOM CEeTH;

2) nneHTUMUKATOD y3Ja TaKKe He MOKET COIEPKaThb
TOJIBKO ABOMYHBIEC HYJUW WJIN TOJBKO €IMHUIBI —
TaKVe aJpeca 3ape3epPBUPOBAHBI JJIA CIEINATbHBIX
eJjei:

U BCe HyJHU B HAEHTHU(PUKATOPE y3Ja O3HAUAIOT,
YTO BTOT aapec ABasgeTcA adpecom cemu. Hampu-
Mep, 192.168.5.0 aBadgeTca IPaBUJIBHBIM af-
pecoM ceTH IIPW HCHOJb30BAHUM MAaCKHU
255.255.255.0 um ero HeJlb3d MCIOJb30BaTh
LI azpecanyuyu KOMIBIOTEDPOB,

0 Bce eIWHUIBLI B UJeHTU(GUKATOPE y3Ja O3HaUa-
IOT, UTO BTOT aApec ABJIAETCA a0pecom ULUPOKO-
sewaHus JIJaA OaHHOW cetu. Hamnpuwmep,
192.168.5.255 gaBidercda agpecoM HIXPOKOBE-
maHua B cetu 192.168.5.0 Opu HCIOJIb30Ba-
HUU Mackm 255.255.255.0 u ero Heab3d
WCIIOJIL30BAaTh AJIA ajpecaliuu KOMIbIOTEPOB;

3) ngeHTUMUKATOD y3Ja B IIpegesax OJHOI U TOIl Ke
TOZICETH JOJIKEeH ObITh YHUKAJIbHBIM;

4) nmanalzoH azpecos oT 127.0.0.1 o
127.255.255.254 HeJb3d UCIOJIb30BATh B KaUyecCT-
Be IP-agpecoB KoMmmboTepoB. Best cets 127.0.0.0
1o macke 255.0.0.0 3ape3epBupoOBaHa I10J TaK Ha-
3bIBaeMblil «adpec 3azaywku» (loopback), ucmoib-
syemblii B IP mia obOpallieHnsa KOMIIbIOTEPA K CaMO-
My cebe.
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ATO JIeTKO IIPOBEPUTH: JOCTATOUHO Ha JIOOOM
KOMIIBIOTEPDE C  YCTAHOBJEHHBIM IIPOTOKOJIOM
TCP/IP BBIIIOJTHUTH KOMaHIY

PING 127.12.34.56
u, ecau nporokos TCP/IP pabGoraer, BbI yBUAUTE,
KaK Balll KOMIIbIOTep OyZeT oTBeuaTh Ha COOCTBEH-
HbIE 3aIIPOCHI.

KnaccoBas n 6ecknaccoBas
IP-appecauus

IlepBonauanbHasa cucrema IP-anpecariuu B IHTEpHETe
BBITUIAEIa CJEeAYIoImUM obpasoM. Bce mpocTpaHCTBO
BO3MOXKHBIX IP-azmpecoB (a 370 Gojiee yeThIpeX MMUJLJIM-
apzaoB, Touree 4 294 967 296 ampecoB) ObLIO pPas3sbUTO
Ha OATHh KJACC08, IpUuUYeM IpHHAIJIeKHOCTh IP-ampeca
K OIIpeJeJIeHHOMY KJIacCy OIpelesisjiach M0 HECKOJb-
KUM OuTam mepBoro oxtera (tabiy. 8.2). 3ameTum, UTO
ST agpecanuy ceTel 1 y3JI0B UCIIOJb30BAINCH TOJIbKO
kyaaccel A, B u C. Kpome Toro, ajas sTuX ceTeil ObLIU
oIpe e ieHbl QUKCUPOBAHHbLE MACKU NOOCemu no YymodJ-
YAHUIO, paBHBIE, COOTBETCTBEHHO, 255.0.0.0,
255.255.0.0 m 255.255.255.0, KOTOpbIe HE TOJBKO
JKECTKO OIIpeJe sy JUAla30oH BO3MOMKHEIX IP-amzpecos
Y3JI0B B TAKUX CETAX, HO ¥ MEeXAaHU3M MapIIPyTH3aIN.

Tabnuua 8.2

Knaccbl agpecoB B nepBoHa4anbHoun cxeme IP-agpecauun

Kmaacc | ITepBbie BosmorkHBIE BosmoikHOE umcio BosmoikHOE unciio

OUTHI B 3HAYEeHUA cereit y3JIOB B CEeTH
OKTeTe | IepBOr0 OKTeTa

A 0 1-126 126 16777214

B 10 128-191 16384 65534

C 110 192-223 2097152 254

D 1110 224-239 Hcnonbayercs Ajis MHOTOAIPECHO

pacceLiku (multicast)
E 1111 240-254 3ape3epBUPOBAH KaK dKCIEPUMEHTAIbHBIN
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Pacnpegenexnem IP-agpecos B
MUpe 3aHMMaeTcs YacTHasi He-
KOMMepYeckasi Koprnopauus nog,
HasBaHnem ICANN (Internet
Corporation for Assigned Names
and Numbers), a TouHee, pabo-
Tawlas noa ee naTpoHaXem
opraHunsaumsi IANA (Internet As-
signed Numbers Authority).

YT00BI pacCcUnTATh MAaKCHMAJIHLHO BO3MOYKHOE KOJIMUUE-
CTBO y3JIOB B Ji000i1 IP-ceTH, 1oCcTaTOYHO 3HATH, CKOJb-
KO OMTOB COAEP:KUTCA B UAEHTHU(GUKATOPE y3Ja, WU,
nHaue, CKOJIBLKO HYJIeHl MMeeTCs B MacKe IOJACeTH. JTO
YUCJIO UCIIOJb3YeTCA B KauecTBe MOKa3aTess CTeIleHU
IBOMKM, a4 3aTeM U3 pPe3yJibTaTa BBIUMTAETCS JBa 3ape-
3ePBUPOBAHHBLIX anapeca (CeTw U IIMTUPOKOBEIAHUA).
AHaJOrMYHBIM CIIOCOOOM JIETKO BBIUMCJIUTH WM BO3MOIK-
HOe KOJIMUecTBO ceTeii KJjaccoB A, B umu C, ecam
yuecThb, UTO IIePBLIe OMTHI B OKTETE YiKe 3ape3epBUpPoBa-
HBI, a B KJacce A Helb3s MCIOJb30BaTh IP-ampeca
0.0.0.0m127.0.0.0 myua agpecaliiu CeTU.

Hna monyueHusa HYsKHOTO numanasoHa IP-ampecoB
OpraHMW3alUAM IIPEJIATajJoCh 3alOJHUTH PEeTUCTPAIlN-
OoHHYIO0 (hOpMY, B KOTOPOM CJIeJOBAJIO YKA3aTh TeKyIlee
YHCJI0 KOMIILIOTEPOB W ILIAHHUPYEMBIA POCT KOMIIBIO-
TEePHOTO MapKa B TeUeHUe JBYX JIeT.

IlepBoHaUanbHO JaHHAS cXeMa XOpoIio paboraia,
MOCKOJIBKY KOJIMUYECTBO ceTell 0bLi1o Heboabium. Ofn-
HaKo ¢ pasButueM M HTepHETa TaKOUW MOAXO0 K pacipe-
nenenuio IP-agpecoB cTaj BBI3BIBATH HIPOOJIEMBI, OCO-
0eHHO ocTpble AJA ceTelr Kjacca B. [leficTBuTesNbHO,
OpraHM3aluaAM, B KOTOPBIX UYMCJIO KOMIOBIOTEPOB He
TIPEBHIIIIATIO0 HEeCKOJbKUX coTeH (ckaskem, 500), mpu-
XOIUJIOCH PETUCTPUPOBATH AJA ce0s 1Meyio ceTh KJac-
ca B. ITosToMy KOJIHMUYEeCTBO JOCTYIIHBLIX ceTeil Kaacca B
CTaJIO Ha IjasaxX «TasaAThb», HO IPU STOM I'POMAIHBIE
nuamasonbl IP-agpecoB (B HamieMm mpumepe — OoJjiee
65000) mpomaganu 3p4.

Yrobbl pelrnTh IpodsieMy, Oblaa paspaboTaHa Oec-
Kaaccosas cxema IP-adpecauuu (Classless InterDomain
Routing, CIDR), B KOTOPOil He TOJBKO OTCYTCTBYET IPU-
BsaA3ka IP-ampeca K Kjaccy ceTu M MAaCKe IIOJCETH IIO
YMOJIUaHUIO, HO U JAOTYCKAaeTCsI IpUMeHeHUe TaK Ha3bI-
BaeMBbIX MACOK nodcemu ¢ nepemerHoil drunoii (Variable
Length Subnet Mask, VLSM). Hatpumep, ecjivi Tpu BbI-
IeJIeHUH! CeTHU OJS BhINIeyKasaHHou opranusanuu ¢ 500
KOMITbIOTEpAaMB  BMeCTO  (DUKCUPOBAHHON  MacKu
255.255.0.0 wucnmoamdoBaThb MackKy 255.255.254.0,
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TO IIOJYYUBINIErOCcs auamnasoHa u3 512 BO3MOKHBIX
IP-agpecoB Oyzer BmoJsiHe mocrarouno. Ocrasmimecsa 65
TBICAY aJPECOB MOYKHO 3ape3epBUPOBATH Ha OyayIee
VIV pa3faTh APYTUM KeJAIoNUM IIOAKJIIOUNTbCA K H-
TEPHETY.

ATOT MOAXOJ II03BOJIMI ropasmo 6oJiee 9(hHEeKTUBHO
BBIZIEJIATh OPraHMUBAIUAM HY)KHBIe UM [JUAla30HbI
IP-anpecoB, u mpobyiema ¢ HexBaTKou IP-cereit u agpe-
COB CcTajla MeHee OCTPOIi.

IP-appeca ansi nokanbHbIX ceTen

Bce ucnonbsyembie B IHTepHETe ampeca, KaKk MbI yiKe
TOBOPUJIU, JOJKHBI peructpupoBatbesa B IANA, uTo ra-
PaHTHPYeT UX YHUKAJBLHOCTH B MacIiTabe Bcell IiaHe-
Tel. Takwe azapeca Ha3bIBAIOT pPeAJbHbLMU, WU
nybauunsimu (public) IP-adpecamu.

J1s1 TOKaIbHBIX ceTell, He OAKJJII0UeHHbIX K VHTEep-
HeTy, perucrtpanusa IP-aapecoB, ecTrecTBeHHO, He TpeOy-
eTcs, TaK 4YTO, B IPUHIIUIE, 3[[eCh MOKHO KUCII0JIH30BaTh
JII00bIe BO3MOXKHBIE aapeca. OmHakKo, YTOObI He AOIycC-
KaThb BO3MOKHBIX KOH(M)JINKTOB IPU HOCJEAYIOIIEM II0-
KJaouennu taxkoir cetu kK MurtepHery, RFC 1918 pexko-
MEHAyeT IIPUMEHATb B JOKAJIbHBIX CETAX TOJbKO
clemyIoOle OUAla30Hbl TaK HA3bIBAEMBIX UACMHbLLX
(private) I1P-adpecos (B lHTepHeTe 9TU aJpeca He CyIlie-
CTBYIOT U MCIIOJIb30BATh UX TaM HET BO3MOIKHOCTH):

Q 10.0.0.0 — 10.255.255.255;
Q 172.16.0.0 — 172.31.255.255;
0 192.168.0.0 — 192.168.255.255.

OcHoBbI IP-MmapwpyTusauum

Kax yKe roBopuoch, YTOOBI IPaBUIbHO B3AUMOJEMCT-
BOBATb C APYIMMU KOMIIBIOTEPAMU U CETAMU, KaMKIbIN
KOMIIBIOTED OmpefessieT, Kakue [P-agpeca mpuHamie-
JKaT ero JIOKAJBHOUW CceTu, a KaKkue — yAaJIeHHBIM
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cetaMm. Eciu BeisicHaeTcsa, uto IP-agpec xKommbioTepa
HasHAUEHUS IIPUHAAJICHKUT JIOKAJIBHON CeTH, MaKeT Io-
CBHLJIAETCS HEIIOCPEACTBEHHO KOMIILIOTEPY HA3HAUCHU,
ecJIM JKe 9TO ajapec yAaJeHHOW CeTH, TO IMaKeT IOChLia-
eTcdA IO aapecy OCHOBHOTO IILJIIO3a.

Paccmorpum sTOT mpoliecc moapoOHee. BosbmeMm
KOMIIBIOTED CO CJIEeAVIOI[MMH IapaMeTpaMu IIPOTOKO-
ga IP:

Q IP-agpec — 192.168.5.200;
O wmacka moacetu — 255.255.255.0;
0 OoCHOBHOH HIII03 — 192.168.5.1.

ITpu sanycke nporokoJia IP Ha KoMIbIoTepe BHIIIOJI-
HAETCA onepayus Jaozuieckozo «HM» mexncdy ezo cobem-
eenHbvimu I P-a0pecom u mackoii no0cemu, B pe3yabTaTe
KoTopoii Bce 6uThl IP-agpeca, COOTBETCTBYIOIE HY.JIe-
BBIM OMTaM MacKU IIOJICETU, TaKyKe CTAHOBATCS HYJIe-
BBIMWU:

Q IP-azpec B 32-paspAaaHoM BULE —
11000000 10101000 00000101 11001000;

0 Macka IoACceTH —
11111111 11111111 11111111 000000003

QO wumaeHTUPUKATOP CeTU —
11000000 10101000 00000101 00000000.

dra mpocTas omepamusd I03BOJIAET KOMIIBIOTEDPY
OIIPENeIUTh UdeHmu@pukamop CcoO6CMEeHHOl cemu
(B mamiem mpumepe — 192.168.5.0).

Teneps IPeIONONKUM, UTO KOMIBIOTEPY HaIO OT-
npaBuTh IP-maker mo agapecy 192.168.5.15. YTo6bl
peluTh, Kak 9TO HYKHO CHeJIaTh, KOMIIbIOTED BBIIIOJI-
HAET onepayui Jozuieckozo «HM» ¢ IP-adpecom komnbuio-
mepa HA3HAYEHUS U COOCMBEHHOU MACKol nodcemu.
JIerko MoOHATbH, UTO IIOJYUYEHHBIN B pesyjbTare udeHmu-
@urxamop cemu HazHaueHus OyHeT COBIAJATH C MAEHTH-
(uKaTopoM COOCTBEHHOII CETU KOMIIBIOTEPA-OTIIPABUTEIS.
Tax =Hamm KOMIIBIOTED OIIPENEJIUT, YTO KOMIIBIOTED Ha-
3HaAaYeHUudA HaXOOUTCA B OI[HOﬁ C HUM CeTUu, 1 BBIIIOJTHUT
cienyIoIiye olnepanuun:
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0O c momombo nporokoaa ARP Oyxger ompeneien
dusuueckuit MAC-agpec, COOTBETCTBYIOMIUI
IP-agpecy KomMIIbIoTepa Ha3HAUEHU;

0 c IDOMOIIBI0 ITPOTOKOJIOB KAHAJBHOTO U (PU3nye-
ckoro ypoBHsa mo stomy MAC-anpecy Oyzner 1mo-
cJlaHa Hy»KHad uH(popMalus.

Temnepsr mMOCMOTPUM, YTO M3MEHUTCS, €CJAU IaKeT
HaJI0 OTIIPAaBUTH 110 ajapecy 192.168.10.20. Komnbio-
Tep BBIIOJHUT aHAJOTUUHYIO IIPOIEYPY OIpeAeseHUs
ugeHTU(PUKaTOpa ceTu HasHaueHUs. B pesyiabrare 0y-
IeT moJydeH agpec 192.168.10.0, He COBIAAAIOIIUN
¢ uAeHTU(GUKATOPOM CETH KOMIIbIOTEPA-OTIIPABUTENA.
Tax Oyzer ycTaHOBJIEHO, UTO KOMIILIOTED Ha3HAUYECHUS
HaXOAUTCA B YAAJEHHOW CeTU, U aJITOPUTM JeHCTBUU
KOMITBIOTEPA-OTIIPABUTEIA U3MEHUTCS:

Q oOyzmer ompenenen MAC-agpec He KOMIIbIOTEpPaA

Ha3HAYEeHUsA, a MapIIPyTHU3aTOPa;

0 ¢ IOMOIIBIO IIPOTOKOJIOB KAaHAJBHOTO U (husmye-
cKoro ypoBHd 1mo atomy MAC-aapecy Ha MapHipy-
T3aTOp OyAeT mocjaaHa Hy»XHad WHOOPMAIIU.

HecmoTps ua To, uro IP-mmaker B aTOM ciryuae He I0-
CTaBJIAETCA HEIOCPEACTBEHHO IO HAa3HAUEHUIO, IIPOTO-
ko IP Ha KoMObIOTEpPE-OTIIPABUTEJIE CUNTAET CBOIO 3a-
Jady BBIIIOJHEHHOII (BCIIOMHHTE, YTO U MBI IIPH
OTIpaBKe IMMChMa BCEro JIUIIb OPocaeM ero B IIOUYTOBBIM
amuk). HanpHelmasa cyabba IP-makera 3aBUCHT OT
NPaBUJIBLHON HACTPOMKHU MapIIPyTU3aTOPOB, OO0 bEINHS -
omux cetnm 192.168.5.0m 192.168.10.0.

Kcratu, B jasHOM mpumepe JIETKO IIPOJAEMOHCTDHU-
poBaTh, HACKOJBKO BasKHA IIPaBWJIbHAs HACTPONKA
MacKH IoficeTu B mapamerpax IP-agpecanuu. Ilycts MbI
o oIIMbKe yKasaau AJs KomIbiorepa 192.168.5.200
MacKy IMOJACeTH, paBHYI 255.255.0.0. B arom cayuae
IIpU IOMBITKE IOCJATh IIaKeT 110 aapecy 192.168.10.20
HAIl KOMIIBIOTED IIOCUMTAET, UTO KOMIILIOTED HasHaue-
HUSI HAXOAUTCS B €ro COOCTBEHHOM ceTu (Beab MIEHTHU-
¢uKaTOpLI ceTell mpu TaKoil Macke coBmazaioT!), u 0y-
JIeT TBITAThCA OTIPABUTH ITAKET CaMOCTOATEJNHHO.
B urore sToT makeT He momajeT B MaplIpyTU3aTop U He
OyzeT mocTaBJIeH IO Ha3HAUYEHUIO.
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wawAawEE AwpawEwT -usp apuxEoT

127.0.0.0
192.168.5.0
192.168.5.200
192.168.5.255
224.0.0.0
255.255.255.255

OTCYTCTBYET

G =N

Macka cetu Appec wAawsa Hutepoeic

255.255.255.0 122.168.5.200 122.168.5.200
255,255,255 .255 127.0.0.1 127.0.0.1
255.255.255.255 122.168.5.200 122.168.5.200

255.555.255.255 122.168.5.200 1%22.168.5.200

Yro6bl MOHATH, KaK PabdOTAlOT MapIIPyTHU3aTOPHI,
IaBaiiTe cHaUyajga IIPOAHATIUIUPYEM MAOLUUY MAPULDY-
moe6, KOTOPYIO BBICTpPaAmMBaeT IIPU 3arpys3Ke IIPOTOKOJIa
IP o6GBIuHBINT KOMIBIOTED, HAIIPUMED, C OIEPAIMOHHO
cucremoit Windows XP (puc. 8.1). [lsia sToro BeibGepuTe
B MeHO Ilyck myHKT BBIMOJIHUTH, BBEIUTE B IIpejarae-
MOM TI0JIe KOMaHAYy cmd U MIeJKHUTE MBIIBIO Ha KHOII-
ke OK, a 3aTem BBeuTE B CTPOKE IIPUTJIAIIIEHUA B TOA-
BuBIlleMcsa okKHe DOS-mpuiaokeHus KoMaHAy route
print m Hamxmute kjaasumty Enter.

MS TCP Loopback interface
Realtek RTL8139 Family PCI Fast Ethernet NIC — |

0.0.0.0 122.168.5.1 122.168.5.200
255.0.0.0 127.0.0.1 127.0.0.1

240.0.0.0 192.168.5.200 192.168.5.200

Puc. 8.1. Tabnumna mapmipyroB B OC Windows XP

Kax HeTpyaHO BUIeTh, B TaOJHUIle OUpeneeHO He-
CKOJIBKO MapIIPyTOB C PA3HBIMU IIapamMerpaMu. Yurarsb
Ka)KaAyI0 TaKyio 3aluch B TabJUIle MapIIPyTU3AIIAU
HYKHO CJIEIYIOIIUM 00pasom:

Ymobv. docmaseumb naxem 6 cembv ¢ adpecom u3
noaa Cemeeoli adpec u mackoii u3 noansa Macka
cemu, HYJiCHO ¢ unmepgeiica ¢ IP-adpecom us noas
Humepgeiic nociams nakem no IP-adpecy us noas
Adpec warosa, a «cmoumocmyvy maxoi. docmasxku
oydem pasrna uucay u3 noas Mempuka.



Hactpowka IP-agpecaunn n mapLipytmsaumm 97

Ormerum, uto nmapamerpsl CereBoit angpec u Mac-
Ka CeTH BMECTe 33Jal0T NUala3oH BCeX pa3perieHHbIX
B manHou cetu IP-agpecoB. Hanpumep, 127.0.0.0 u
255.0.0.0, Kak MBI y:Ke TOBOPHUJIU, 03HAYAIOT JIO-
6oit IP-agpec or 127.0.0.1 g0 127.255.255.254.
Bcnomuum Tak:ke, uro IP-agpec 127.0.0.1 HasbIBa-
eTcs «aApecoM 3arjJyIIKU» — IIOCJaHHbBIE 10 9TOMY aj-
pecy makeThl JOJIKHBI 00pabaThIBATHCSI CAMUM KOMIIb-
forepoM. Kpome Toro, wmacka 255.255.255.255
o3HauaeT ceThb u3 oxHoro IP-ampeca, a KomOuHAIIUA
0.0.0.0 — nroboii HeoIIpeAeJeHHBINA agpec UJan Mac-
Ky IIOJICETH.

Torma mepBas cTpoka B TabJMIle MapIIPYyTHU3AIIANA
0O3HaAYaeT B TOYHOCTH TO, UYTO [ejlaeT KOMIILIOTED IIPU
HeOOXOAMMOCTH IIOCJIaTh ITaKeT B yAAaJIEHHYIO, T. €. He-
M3BECTHYIO eMy M3 TalJUIBl MapIIPYTU3aIlUU, CETh —
co cBOoero mHTepdeiica maker mockliaercsa Ha IP-agpec
MapIIpyTHU3aTopa.

Bropasa crTpoka TabGauibl 3acTaBJseT KOMIBIOTED
moChLIATHL caMoMy cebe (1 OoTBeuaTh HA HMUX) BCe IaKe-
ThI, OTIIPaBJIEHHBIE IO JI00oMy IP-agpecy us quamasona
127.0.0.1 — 127.255.255.254.

B Tperneii cTpoke onpeiesieHo, KaK IMOChLIATE ITaKe-
ThI KOMOBIOTEPAM JIOKAJIBLHOU ceTH (II0 agpecaM U3 gua-
masona 192.168.5.1 — 192.168.5.254). 3mech uet-
KO BHUJHO, UTO JeJIaTh 3TO JNOJI)KEH CaM KOMIIbIOTED —
aJpecoM IILJIIO3a SBJseTCs ero cobcTBeHHBIN IP-ampec
192.168.5.200.

Amnanornuno (msaras, IecTad W ceabMas CTPOKH
TabJIUIIBI) HYKHO MOCTYIIaTh U B CJIy4yae, KOraa IaKeThl
HANPaBJIAITCA IO aJpecy PACCBLIKU  IIOJICETHU
(192.168.5.255), mo aapecaM MHOTOaJpPEeCcHOH pac-
celIKU (224 .0.0.0) naum mo ajgpecy JIOKAJIbHOM IITHUPO-
KOBeIaTeJbHOU pacchLIKU (255.255.255.255).

YeTBepTas Ke CTPOKa O3HAUAET, UTO MAKETHI, IIO-
cianHbpie 1o IP-agpecy 192.168.5.200 (obpature
BHMMAHNE Ha MacKy!), TOJKHBI oOpabaThIBaThCs ca-
MHM KOMITBIOTEPOM.
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0)

4 Cemuv Nz\

HeckoabKo cioskHee OyOeT BBITJIALETH TaOIUIlA
MapIIPyTU3alluu KOMIBIOTEPa C JIBYMA CETEeBBIMU
ajanTepaMu, KOTOPBIA MBI Oy/leM MCII0JIb30BaTh B Kaue-
CTBe MapIIpyTH3aTopa AJs 00beINHEeHNA ABYX CerMeH-
TOB HeOoJIbIION ceTH (puc. 8.2).

192.168.5.1

192.168.10.1

(" Cemv N 2\

Kommymamop 1
|

\Padouaﬂ cmanuyus 1/

192.168.5.200
255.255.255.0
192.168.5.1

Mapwpymuszamop

Hetmask
255.8.8.8

255.255.255.08

192.168.18.255
224.9.8.8
224.9.8.8
255255 255 255
255.255.255.255

255255 _255_255
255.255.255.255
255.255.255.8
255 255 255255
255.255.255.255
240.84.8.8
240.A.A.48

255 255 255255
255.255.255.255

192.168.1@.
192.168.5.
192.168.1@.
192.168.5.
192.168.18

192
192

=
b

1922

Interface
27.8.8.

.168.18.
192.168.5.
.168.18.
192.168.5.

Kommymamop 2

\Padouaﬂ cmaHuUﬂa

192.168.10.200
255.255.255.0
192.168.10.1

=
P b e e e

168.18

Puc. 8.2. O0benuHeHMe ceTu ¢ MOMOIILI0 MapIIpyTusaTopa (a)
u Tabania MapmpyTHsanuu Komusoorepa R; (0)

B »sToii Tabinuile moABUIOCH HECKOJBKO JOIIOJIHU-

TeJIbHBbIX CTpPOK,

0003HAUAIOIIUX MapIIPYyThI B o00e

cetm — 192.168.5.0 m 192.168.10.0. 3amerum,
YTO BCE TaKHe MAapPIIPYThl OYAYT BBLICTPOEHBLI KOMIIBIO-
TEPOM aBTOMATHUYECKIH.
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Yr0o0BI IIOCJIE 3TOTO HAJIAAUTHL 00MeH IP-naxemamu

Mmencly cemsmu, Hy>KHO BBITIOJIHUTE CJIELYIOIE JeCTBUA:

0O BKJIIYUTH MAapIIPYTHUIAIUI0 HA KOMIBIOTEpE

R; — »T0 MOXKHO cJleaTh, HallpuMeD, HACTPOUB

Cay:KOy MapHIPyTUSAIMU U YIAJEHHOTO TOCTY-

ma, BXOJAIIYIO B COCTAB ONEePAIlOHHON CUCTEMbI
Windows Server 2003;

0O Ha BcexX KOMIIbIOTepax B ceTu N, napamerp OcHOB-
HOM IILTI03 HYKHO YCTAaHOBUTH paBHbIM IP-amgpecy
unTepdeiica MapIIpyTU3aTOPa, MOIKJIIOUEHHOTO K
9TOII ceTH, T.e. paBHbIM 192.168.5.1, a Ha
KOMIIBIOTEpax B ceT N, — paBHBIM 192.168.10.1.

Taxum 06pa3oM, MapIIPYTHU3aTOP — 9TO IPOTPAMMHO-

alnmapaTHOe YCTPOMCTBO C HECKOJbKUMHU CETEeBBIMU WH-
TepdelicaMu, Ha KOTOPOM paboTaeT cayxba mapuipy-
musayuu.

VcIoXHUM HAIy ceThb, J00AaBUB B Hee BTOPOI Mapiil-
pyTusarop u ceTb N3 ¢ agpecom 192.168.15.0 (puc. 8.3).

Pabouas

\ cmaHnuyus3d )

192.168.15.200

Konyenmpamop 1 Paﬁoltaé; 7
cmanyus 2

‘ . 192.168.10.200
s 192.168.10.1

Pabouas

\ cmanyual )

192.168.5.200

Puc. 8.3. CeThb ¢ AByMA MapIIpyTU3aTOPaMU
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B Takoii ceTu HacTpouKa MapHIPYTUIAIIUU YCJIOMK-
HAeTca. IIpobjemMa B TOM, UTO, XOTS MAapPIIPyTHU3ATOP
R, «3HaeT», KaK IIOCHLIATh MaKeThl B ceTH N; u Ny,
MapuipyTa B ceTb N3 y Hero HeT. B cBowo ouepens, y
Mapmpyrusaropa R, orcyTeTByeT MapmipyT B ceTb Nj.
Snaunurt, oomeH IP-nmakeramu mexnay ceramu N; u Ng
OymeT HeBO3MOJKEH.

Pemuts a1y mpobsieMy B TaKO¥M HEOOJIBIIIOHN CETH J0-
BOJILHO IIPOCTO — HAMO J00aBUTH HY:KHBIE 3aIllICU B
TabauIBl MapIIpyTusatopoB R; m R,. [na sroro Ha
MapHpytusatope R; 10CTaTOYHO BBIMOJIHUTH KOMAaHAY,
IpeANNCHIBAIOIIYI0 HANPaBJIATH BCE IAKEThI, IpPeJ-
Ha3HaueHHble nJjd cetu 192.168.15.0, mo azapecy
192.168.10.254 (T. e. BTOPOMY MAapIIPYTU3ATOPY,
KOTOPBIT yiKe CMOXKEeT JOCTaBUTDH 9TU MAaKeThI 0 Ha3Ha-
YEeHUIO0; KJIY P 37ech MCIOJb3yeTCA, YTOOBI CAEJaTh
STOT MAapPIIPYT IMOCTOSHHBIM):

ROUTE —P ADD 192.168.15.0

MASK 255.255.255.0 192.168.10.254

B kauectBe IP-ampeca mapIimpyTusaTopa HPUHSTO BbI-
OupaTh JIMOO IEePBBIil, JIMOO IOCIeIHUIN N3 BO3ZMOMKHBIX
B mamuoii IP-ceTu ampecos.

AnajorrnuyHasd KoMaHJa Ha MaplIpyTusaTtope R,
IOJI’KHA BBITJIANETH TaK:
ROUTE —P ADD 192.168.5.0
MASK 255.255.255.0 192.168.10.1
IToce aToro B3auMoOmelicTBUME B HAIllell ceTu OymeT
HaJaKeHo.

B xpymHBIX ceTax, comepiKamux OOJIBIITOE KOJIUYe-
CTBO COEIVMHEHHBIX APYT C APYTOM IIOACETEH, BPYUHYIO
MPOTNUCHIBAThL MAapPIIPYTHI JOCTABKM MAKETOB HA BCEX
MapHIPpyTHU3aTOpax SOBOJLHO yroMuTreabHo. K Tomy ke
TaKWe MapIIpyThl ABJIAIOTCA CMamuiecKumuy, 3HaAYUT,
OpU KaKJAOM M3MEHEeHUUN KOH(GUTYypalluy CeTH HYKHO
OyZeT mpoAeJbIBATHL OOJBINYI0 PaboTy IO ImepecTpoiiKe
cucreMsl IP-mapnipyrusanumn.

Yrobel m30ekaThb 9TOr0, AOCTATOYHO HACTPOUTH
MapIIPpyTU3aTOPHI TaK, YTOOBI OHU 00MEHUBAAUCH OpY2
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¢ Opyzom ungopmayueil o mapuipymax. [Ijs 3T0T0 B JIO-
KaJbHBIX CETAX HCIOJb3YIOT TaKWe MPOTOKOJBI, KaK
RIP (Routing Information Protocol) u OSPF (Open
Shortest Path First). IIporokon RIP mpoirie B HacTpoii-
ke, uem OSPF, omnaxko mjs obmeHa mH(MoOpMaIluein B
HEM IPUMEHSIOTCS IIMPOKOBeIlaTeJbHbIe COOOIIe s,
3aMeTHO Harpy:kaiomiue ceTb. IlosTromy RIP o06bruno
WCIIOJIB3YIOT B OTHOCUTEJNLHO HEeOOJBIINX ceTax. IIpo-
Tokos OSPF paGoraer sddeKTruBHEEe, HO CIOKHee Ha-
cTpauBaeTcs, IIO9TOMY €ro MCIIOJIb30BaHNe PeKOMEeHY-
eTcsl IJisi KPYIMHBIX KOPIIOPATUBHBIX CETeH.

Ha3HnauyeHue IP-agpecoB
U npoBepKa paboTocnocobHoCcTU
TCPI/IP

Mper y:ke Bugenu, HACKOJBKO BajKHOI AJIsA B3aUMOJE-
cTBuA KoMmibioTepoB B cetu TCP/IP aBasieTca npaBujb-
HasA HacTpoWka mnporokosia IP. IlosTomy BakHO
00CyInTh, KAKUMU CIOCO0aMU MOXKHO HACTpauBaTh IIa-
pamerpsl IP Ha KoMIObioTepax u KaK OBICTPO IIPOBEPUTH
paboTrocmoco6HOCTL Bceil cucrteMmbl IP-ampecanum u
MapIIpPyTU3AINN.

CampbIifi TPOCTOIf CIIOCOO HACTPOWKM TMapaMeTpOB
nporokosa IP — HaszHauuTh ux Bpy4YHYyI1O0. ocTOMHCT-
BOM TaKOTO METOJa SABJIAETCS TO, UTO CETEBbIe AAMUHU-
CTpPaTOPhl IOJHOCTHIO KOHTpOJAUpPYIOT Bce IP-ampeca
KOMITBIOTEPOB B CETHU, UTO MOYKET OBITH BA’KHO C TOUKU
3peHus 3aIlUThl JaHHBIX WA B3auMojercTsus ¢ WH-
TepHeTOM. OJHAKO Y 9TOTO crioco6a MHOTO HEZOCTATKOB.
Bo-11epBbIX, JIETKO OIMUOUTHCA 1 BBECTH HEIIPABUJIbHBIE
mapamMeTphbl MAaCKM WJIM IILJII03a WU, YTO eIlfe XysKe, Ha-
3HAUUTh MOBTOpAoMIuiica B cetu IP-anpec. Bo-BTOpHhIX,
npu uU3MeHeHUsaX mapameTpoB IP-agpecamuu B ceTu
(manpumep, mpu cmeHe IP-agpeca mapipyrusaTopa)
OpuUzeTcsa IepeHacTpamBaTh Bce KoMubioTephl. Ho ca-
MOe HEeNPUATHOE, UTO IIPU TAKOM CIIOCO0e HACTPOMKU
OIpaKTUYEeCKU HEBO3MOKHO PaboTaTh B KPYIHBIX KOP-
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HanomwuHaem, 4To Ans paboTbl ¢
yTunutamum IPCONFIG M PING
HeobXoAnMO  PacKpbITb  OKHO
DOS-pexwuma, BbibpaB B MeH0
Myck nyHkT BoInonHuTb, BBEAS
KOMaHAy cmd W LLEeNKHYB MbLLbIO
Ha kHonke OK.

TOPATUBHBIX CETAX C MOOMJIBLHBIMHU YCTPOUCTBAMHU TUIIA
HOoyTOyKOB mau KIIK, xoTopble uacTo mepeMeIfaiTcs
M3 OJHOTO CeTMEHTa CEeTU B APYTOM.

ITosToMy B opraHuM3alusax dYalle ITPUMEHSIOT CIIe-
IMUaJbHBIE CePBEPHI, MOAAEPKUBAIOIINE NPOMOKOJL OU-
Hamuueckoi Kongueypayuu ysaoe (Dynamic Host Con-
figuration Protocol, DHCP), 3amaua KOTOPBIX COCTOUT
B OOCHIYy:KMBAHUM B3aIllPOCOB KJIMEHTOB HA MOJIyueHUe
IP-agpeca u gpyroii mHOpPMAINM, HEOOXOAWUMON s
TIPaBUJIBLHOM PabOThI B ceTu. IMEHHO T03TOMY KOMIIBIO-
TepPBI C OllepPallMOHHBIMY cucTeMamMu Windows 1mo ymo.Ji-
YaHWIO HACTPOEHBI HA aBTOMAaTUYeCKOe IIOJyUYeHUe
IP-agpeca.

Ecnu cepsep DHCP HemocTymeH (OTCYTCTBYET WU
He paboraer), To HaumHas ¢ Bepcuu Windows 98
KOMIIBIOTEPHI CAMOCTOATEIbHO HasHauaroT cedbe IP-amgpec.
IIpu sTOoM HCIIOMBIYETCA MEXAHU3M ABMOMAMUYECKOLL
auynoil I P-adpecayuu (Automatic Private IP Addressing,
APIPA), nna kKoroporo Kopmoparueir Microsoft B
IANA ObLT 3aperucTpupoOBaH OAUANA30H AaJpPecoB
169.254.0.0 — 169.254.255.255.

Haxonen, obcynum, Kakue Iary HY:KHO IIPeNIIPHU-
HATL 0/ NpoGepKu napamempos u padomocnocooHo-
cmu npomokoaa IP.

1. BemosanTte Komanay IPCONFIG /ALL.
Ecnm B BeImaHHOUW Ha 9KpaH mH(pOpMaIuu He CO-
IepyKUTCA HUKAKUX IIapaMeTpOB, 3HAUUT, Y Bac HET
AKTUBHBIX MHTepdecoB.

Ecau B BeImanuo0il nHGOPMAIIUHN €CTh JUATHOCTHU-
yeckoe coobOienne «CeTh OTKJIIOUEeHA», 3HAUUT, Y
Bac mpobJieMsbl ¢ (hU3UIECKUM YPOBHEM — IIPOBEPb-
Te MOAKJIOUeHNe KOHHEKTOPa B pasdbeMe CeTeBOro
ajarTepa 1/uiu paboTocrrocoOHOCT, KOMMYTaTOpa.

Ecam Bamu nmapamerpsr IP-agpeca m Mmacku mop-
cetu paBHBI 0.0.0.0, 3HAUUT, BBI UCIIOJIbL3yETE CTAa-
Tuueckuii [P-agpec, KOHMIUKTYIOIIUHA C IPYTIAM
y3JI0M B CETH.
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@

Ecaum Bam IP-azpec maxomuTcs B JuamnasoHe
169.254.x.x, saaauut, DHCP-cepBep HemocTyIleH
¥ paboTaTh BbI CMOXKETE TOJBKO C TeMU KOMIIbIOTE-
paMu B CeTH, KOTOPhbI€ TaKKe CaMOCTOSTEJbHO Ha-
3HaUYMJIU cebe ajpec.

B HopmasbHO# cuTyanum InIpu OOJYyYeHUU
IP-anpeca or DHCP-cepBepa miu npaBUILHON Pyd-
HOU HACTpPOIKe BBl AOJKHBI YBUAETH B BBILAHHOU
Ha SKpaH WHQMOPMAIUU TaKWe IapaMeTpPhl, KaK
IP-agpec KomMmbiOTEpa, MacKa IIOJCETH, OCHOBHOU
o3, DNS-cepsep 1 DHCP-cepsep (a Tak:ke, BO3-
MOXKHO, JPYTHe IapaMeTph).

2. Bemmoaaute komanay PING 127.0.0.1.

Ecau orBer He mosydyeH, 9TO CBUIETEILCTBYET O
HeIIPpaBUJIbHOM HACTPOMKE CTeKa IIPOTOKOJIOB
TCP/IP; npunercsa mepeycTaHOBUTH COOTBETCTBYIO-
IIyI0 IPOTPAMMHYIO IIOIIEPIKKY.

Ecau orBer mosryueH, 3HAUUT, CTEK IIPOTOKOJIOB
TCP/IP paboraeT nmpaBUJILHO.

3. Beimosnure KOMAaHIy PING w.x.y.Zz, rae
w.x.y.z — IP-agpec cocemHero KOMImbpoTepa.
Tax mpoBepseTcs paboTOCIIOCOOHOCTD JIOKAJIBHO

ceTu.

4. BeinmosiHuTe KOMAaHIY PING w.Xx.y.Zz, rae
w.x.y.z — IP-agpec 0OCHOBHOTO IILJIIO3a.

Tak mpoBepAeTcs NOCTYIHOCTH U PaboTOCIOCOO-

HOCTH MapIIIpyTHU3aTopa.

5. Beimoauure KOMaHTy PING w.Xx.y.Zz, rae
w.x.y.z — IP-agpec a10060ro ymajJeHHOTO
KOMIIbIOTEPA.

Tax nposepsierca pabOTOCIIOCOOHOCTHL BCeil cuc-
TeMBbl MAapPIIPYTHU3AIUM Balllell KOPIOPATUBHOU
ceTu uiau coenuHeHus ¢ MIHTepHETOM.

Bo MHOrmxX COBpPEMEHHBIX CeTAX IMaKeThl MIPOTOKOJA
ICMP, c moMoIIbi0 KOTOPBIX yTUJANUTA PING TecTUpyeT
B3aMOeiCTBUE, 3aIIPeIalTcA 10 TPeOOBaHUIO CIIY KO
6esomacaoctu. OC Windows XP SP2 ¢ BKJIIOUYEHHBIM
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MelKCeTeBbIM 9KpaHoM Takike OJokupyer ICMP-maxe-
Tb1. IloaTOMY, ecau yrunura PING He ITIOKa3bIBAeT OTBE-
TOB, HE CIEIINTEe HNCKATHL IIPUUYMUHY «COOsS» Ha CBOEM
KOMITBIOTEPE, a CHAauaJja BBISICHUTE Y CETEBOTO aJMUHU-
crparopa (uiu B HacTpoiikax csoeit OC Windows XP),
paspellieHo Ju B Ballleil ceTu ucioab3oBanue ICMP.

B sakiaroueHue mpuBegeM HAO00P KPATKUX IPaBUII,
KOTOphIe IIOMOTYT BaM He OIIHOUTHCS IPU HACTPOIKE
IP-agpecaniuu u mapipytusanuu B cetax TCP/IP:

1) uro6el B3aumomeiictBoBaTh B cetu TCP/IP, Bce

KOMIBIOTEPHI JOJIKHBI nMeTh IP-anpeca;

2) KOMIIBLIOTEPHI, HAXOAAINEeCS B OOTHOM (hU3UUEeCKOM
cermMeHTe ceTu (coegUHEHHBIe KOHIEHTPATOPaMu
WJIN KOMMYTaTOPaMu), AOJIKHBI IPUHALJIEKATh Of-
HoM IP-ceTn, HO MMeTh yHUKaNbHBIE IP-anpeca;

3) s ompeneneHusA HUIEHTU(PUKATOPOB JOKAJIBHOI
ceTu WU YJOaJIeHHBIX CeTell MCIIOJIb3yeTcsA MacKa
O CeTH;

4) uTOOBI B3aMMO/IEIICTBOBATDL C YAAJIEHHBIMU CETAMU,
KOMIIBIOTEDAM TpebyeTcA aapec OCHOBHOTO IILIIO3a,
KOTODPBIH JOJKEH COBIAAATH C aIpPecoM MapIIpPyTH-
3aTopa, COETUHAIONIETO BAIIly CETh C APYTUMU;

5) MapHIIpyTU3aTOPHI — BTO KOMIILIOTEPHI C HECKOJIb-
KMMU CeTeBbIMU MHTep(deiicaMu, ymMmeolue nepeia-
BaTh [P-mmakeTsl 13 OMHOI CeTH B IPYI'yI0 B COOTBET-
CTBUM CO CBOMMU TAOJUIIAMY MapIIPyTU3AIUN;

6) MapmIpyTH3aTOp BCerja MMeeT MapIIpPyThl BO Bce
ceTH, IMOAKJIOUEHHbIE K HEMY HeIOCPeICTBEHHO;
MapIIPyTHI B IPYTHe CETH HYKHO HACTPAWBATh;

7) TabauIbl MapUIPYTHU3aIMKA MOKHO HaCTpPauBaTh
BPYUHYIO Ju00 NPUMEHATHh AMHAMHUUYECKUE IIPOTO-
KOJbI 00MeHa mHGOpPMAIMEel 0 MapIIPYTU3aI[UU.
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@ Bonpochl n 3agaHusa

1.

2,

'S

10.

1.

12,

13.

14.

15.

16.

Kakue mapaMeTpbl U HACTPOWKHU 00s3aTeIbHBI I
obecrieueHnA paboThl cTeKka mpoTokosioB TCP/IP?
Yro Taxkoe IP-aapec? Kakosa ero crpykrypa? Kaxkue
BO3MOJKHBI CIOCOOBI mpefcTaBiaenus IP-agpecos?

. Uem orsinuarorcsa Bepcuu 4 u 6 nmporoxosaa IP? Ka-

Kue IIperuMyIIecTBa o0ecieunuT Bepcus 6 mMpoToKoJIa
IP? ITouemMy BO3HMKJIA HEOOXOAMMOCThL B IIePEXOe
Ha Bepcuio 6 mporoxoaa IP?

. YUro Tarkoe macka moacetu? Ilyis uero oHa Hy:KHaA?
. B uem saksrouaerca cmbica paspeneHus [P-ampeca

Ha ugeHTuGUKATOPLI cetu u ysjaa? Ilia gero ato
Tpebyercsa?

. Kakue IP-agpeca m MacKu ABJIAIOTCS IOIYCTHUMBI-

MH, a Kakue — HeT? Ilouemy?

. B uem pasiamune Mexay KJIaCCOBOM 1 OECKJIaCCOBOM

IP-agpecanuavu? KakoBbl NX IperMMYyIieCTBA U He-
ITocTaTKu?

. Uro Takoe kJaaccel IP-agpecos? Ilo xakuM mpaBu-

JaM OHU OIPeIeIsaioTCa?

. Kax masHauuts IP-anpeca B JoKaJsbHOI ceTu (6e3

BbIXOMa B MIHTEepHET)?

KakoBbI OCHOBHBIE IPUHIIUITEI MAPIITPYTU3AIAHN T1a-
KEeTOB B JIOKAJbHBIX U YAAJEHHBIX CEeTAX?

Yro Takoe Tabauiia MapIIpyToB (TabuIla MapIipy-
musanun)? O0bACHATE CMBICI KaXIOM 13 ee KOJIO-
HOK.

Kak «mpommcaThb» B TabaUIle MApPUIPYTU3AIIUU OT-
CYTCTBYIOIIUHA B Hell HOBBIA MapIIPyT?

Yro Taxkoe AMHaAMHUUYECKAsd KOHPUTypanusa y3JI0B?
Il gero oHa Hy’KHAa?

B uem BakJrouaeTrcda TeXHOJOTMSA aBTOMATHUYECKON
auunoit IP-agpecanum?

KaxoB THUII0BOI aJITOPUTM IIPOBEPKHU PabOTOCIIOCO0-
HOCTHU IIpoToKoaa IP?

Hatinure B UHTEepHETE JOTIOJHUTEABHYIO HMH(POPMA-
U0 0 IpUHIINNOAX pacupenenenus IP-agpecos.
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B aTtom rnaBe

Bbl HangeTe OTBETbI
Ha cnegyioLiue
BOMPOCHI:

u J1n1s1 ye20 HYXKHa
cemeeasi
ornepayuoHHasi
cucmema?

= Kakue pyHKyuu
8bIMOJIHAOM
KJlueHmckue
u cepeepHbie cemesable
ornepayuoHHble
cucmembi?

= Kakue cnyx6bi
obecne4yusarom
e3aumodelicmeue
KITUeHmMcKux
ornepayuoHHbIX
cucmem
e cemsx Microsoft?

= Kakue cywecmesyrom
munsi cepgepog?

= Kak cmpoumcs
cucmema
6e3onacHocmu
8 CO8PEeMEHHbIX
cemeebix OC?

» Kakue mepbi 3aujumsl
pekomeHdyemcsi
cobnrdams npu
pabome e cemu?

HanaxuBaem pabdoTy
B CeTU: ceTeBble
CIyXObl, KIIMEeHTbI,
cepBepbl, pecypchl.
3awmTa npu padorte
B CeTU

WUrak, maia ceth 3apadorana. KoMbioTepsl 00heanHe-
HBI C IIOMOIIBI0 KOMMYTAaTOPOB, TOUEK AOCTyIa M, BO3-
MOKHO, MapIIIPyTU3aTOPOB, Be3Jle YCTAHOBJIEH POTOKOJI
TCP/IP u KOppPeKTHO HACTPOEHHI mapameTpsl IP.

Temeps HY}KHO HaydyuThcA paboraTh B cetu. s
STOTO HAM IIOTPEOYIOTCS cemesble ONepayuoHHble CUC-
memst (OC), ¢ TOMOIIBI0O KOTOPHIX IIOJIH30BATENN CMO-
ryT oOMeHHBATbCcA WH(MpoOpMaIueil IPyr ¢ APYyroM, co-
BMECTHO paboTaThb C AAHHBIMU, HCIOJIH30BATh OOIIUeE
pecypchel U T. I.

CereBblie OC MOKHO pasfenuTh HA KJAUEHMCKUe, Ta-
kue kak Windows 2000 Professional, Windows XP
Home Edition mam Windows XP Professional, u
cepsepHrule, HanipuMep Windows Server 2003.

OcHoBHAA (PYHKIUS KJINEHTCKOI cereBoii OC —
IpPeNOoCTaBUThH II0JIL30BATENI0 YIOOHBIH MHTEepdeiic a1
paboTBl C CeTeBLIMU IPUJIOKEHUAMU MU CJHOyKOaMu,
00€ecIIeurB IIPU STOM MAKCHUMAJIbHYIO 3AIUTY KOMIIbIO-
Tepa 1 0e30IACHOCTD IIPU JOCTYIIe K JAHHBLIM U Pecyp-
caMm. CepBepbl K€ BBIIOJHSIOT CEepPBUCHBIE (DYHKI[UU,
IIPEIOCTABJIAS CBOU JaHHBIE W PECYPCHI IJIA COBMECTHO-
ro KMCIOJb30BAHUA, & TaKyKe O0CHYyKMUBas Pas3INUHbIE
KJINEHTCKUE 3aIIPOCHL.

Kakue ke cepBHCHI MCIIOJL3YIOTCS OIEPAIMOHHBI-
MU cucTeMaMu IJid paborel B ceTn? HauHeM ¢ KIneHT-
CKMX OIePAIlOHHBIX CUCTeM. EC/IM IIOCMOTPETH CIIICOK
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KOMIIOHEHTOB, HCIIOJIb3YEeMbIX CETEBBIMIU MOAKJIIOUEHM-
avu OC Windows 2000 Professional, To, Kpome mpoTo-
rousia TCP/IP, oGecneunBaroIiero MexceTeBble U TPaHC-
MOPTHBIE (DYHKIINM, MOYKHO YBHUIETHL eIlle JBa CepBuca:
Caymxcba docmyna Kk Gaitnam u npunmepam cemeii Mic-
rosoft u Kauenm 0nsa cemeii Microsoft. 9T nBe CIYH-
ObI HEpPaspbIBHO CBA3aHBI APYr C APYroM: IIepBas MC-
MOJIbL3yeTCss  [JIsi MIPeNoCTaBJI€HUs KaTajJoroB U
IPUHTEPOB B OOIIUI AOCTYI, BTOPas — JJIA HOIKJII0UE-
HUS K HUM IIO CEeTH.

B omepammonuoit cucreme Windows XP mgomoaHu-
TeJIbHO IpegocTaBasaeTcsa Ilananuposuwuk nakemos QoS
(Quality of Service) — cay:k6a, I03BOJIAOIIAA Pe3epa8u-
posamsb HEKOTOPYIO YacCTh OOIIeli IT0JI0CH IIPOITYCKAHUA
CeTeBOro IMOAKJIIOUEHUS, a 3aTeM 8blde]amb ee IJis Ta-
KUX OPUJIOKEHUU, TAe 3aJepP:KKM HeIOIyCTHUMBI (Ha-
mpuMep, IPU Iepefaye 10 CeTHU BUAEOM300paKeHUS U
peuu Ipu BUAEOKOH(EPEHIICBAZM).

Taxum ob6pasom, maske B KauenTckoir OC mo ymoJi-
YaHWIO IIPeIycMOTpeHa cepBepHas cayskba JocTyma K
daitnaMm m mpuHTepaM. IJTa cay:kba MMO3BOJAET B J0-
MaITHUX WJIXA HeOOJBIINX OMPUCHBIX CETAX 00XOIUTHCS
0e3 MCIOJIb30BaHUSA CepBEpPOB (HAIIOMHHM: TaKue CeTH
Ha3bIBAIOTCA 00HOPAHZO6bLMU, WU PAbOUUMU ZpYnna-
mu). KonuuecTBO KOMIIBIOTEPOB B HUX OOBIUHO He IIpe-
Beimtaer 10 (KcTaTu, MMEHHO TaKoOe KOJHUYECTBO IIOM-
KJIIOUEHUH SABJISETCA MaKCUMAaJIbHBIM AJS KINEHTCKUX
OC Windows). KomnbioTepbl B OZHOPAHTOBBIX CETAX
00BIYHO MOAKJIIOUAIOTCA K OLHOMY KOHIIEHTPATOPY WU
KOMMYTaTOPy, MAapIIPyTU3aTOPbl HE WCIOJIb3yIOTCH.
YT0o06BI 00HAPYIKUTH coceleii, KOMIbIOTEPhl IPUMEHS-
IOT IIUPOKOBEIAaTeJIbHbIe COO0IIeHNsA, 1 HUKaKUe CHUC-
TeMbI IIpeoOpasoBanua uMeH B IP-agpeca npu sTom He
TpedyrTcH.

B kpynubIX ceTax 6e3 cepBepoB y:Ke He 00OUTHUCH.
Bousiee Toro, uTo0bI yOOBJIETBOPUTH IIOCTOSIHHO BO3pAac-
TAIOIIUM IMMOTPEOHOCTSM KOPIIOPATHUBHBIX II0JIb30BaTe-
Jiel, IPUXOAUTCS IMOCTOSTHHO MOBBIINIATH KOJUUECTBO U
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Moa cepBepoM B pasHbIX cryya-
SIX MOXXET MOHMMATbCS Kak cob-
CTBEHHO KOMMbIOTEP, TaK 1 ycTa-
HOBIEHHOE Ha HeM creumnanmamn-
poBaHHOEe nporpammHoe obec-
neyexve, nNGo Becb 3TOT Mpo-
rpaMMHoO-annapaTHbIi KOMMeKc
B LIENOM.

(DYHKIIMOHAIBLHOCTE CEPBEPOB, PACIINPATD X aIlliapar-
HBIe BO3MOXKHOCTH. MHOTHE cepBepbl IPUXOAUTCS [e-
JaTh Cneyuanu3upo8anHHbLMU — TpPeSHAa3HAYeHHBIMU
IUIA TONINEP'KKY KOHKPETHBIX CJIY)KO WMIu TPUJIosKe-
Hui. [Ipyrue, He OUeHb CJOKHBIE CepPBUCHI, HAOOOPOT,
MOXKHO 008e0uHAmb (KOHCOUOUPOBaMb) B PaMKaxX OJ-
HOTO MOIITHOT'O amIlapaTHOTO cepBepa.

PaCCMOTpI/IM OCHOBHBI€ THUIIBI CEPBEPOB.

CepBeprl, ob6ecnieuuBaromue padory B cetu TCP/IP,
WJIM cepBepsl ceTeBoil nH(PpacTpykTypsl. K HUM OTHO-
carca DHCP-, DNS- u WINS-cepBepnl; OOBIUHO Ha-
CTPOMKY paboThl B KPYIIHOM CETH HAUYMHAIOT MMEHHO
C HUX:

Q DHCP-cepgepbl y:Ke YIOMHHAJINCHL B MPOIILION
raaBe. OHH HYMKHBI, UYTOOBI II0O 3aIpPOCy
DHCP-kauenma (KOMIIbIOTEPa, ¥ KOTOPOTO B HAa-
crpoiikax mporokosia TCP/IP BKJIIOUEH peXuM
aBTOMaTHYecKoro nosyuenusa IP-angpeca) BoigaTh
eMy TakKue IlapaMeTphbl, KaK YHUKaJbHbINA [P-az-
pec u macka mozacetu. Kpome HUX, KJIUEHT MO-
ket  moayuatrb ot DHCP-cepsepa  psan
JOIOJIHUTEJbHBIX I[IapaMeTpPOB, BaKHBIX MIJIs
B3aMOJEHCTBUS C APYTUMH CETAMHU U yA00HOI
paboThI B ceTU: aapec OCHOBHOTO IILJII03a, agpeca
DNS- u WINS-cepBepoB, HaszBaHue OOMeHa, B
KOTODBIN BXOAUT 3TOT KOMITBIOTED, I HEKOTOPbIE

APyTHue;

Q DNS-cepsepbl BHITOJTHAIOT OYE€Hb BaAKHYIO QDYHK-
U0 npeodpa3oéanus (paspeulenus) umen Ys-
21068 (host names) 6 coomeemcmseyuue um
IP-adpeca. Hamomuum: DNS (Domain Name
System) pacmudpoBbiBaeTcss Kak ~«CHUCTEMa
(cny:x6a) momeHHBIX nMeH» . Ciy:xb6a DNS 6bL1a
peanusoBana B Muarepuere B 1981 r., a ¢ 2000 r.
(c Beixomom OC cemeiictBa Windows 2000) ona
cTaJia OCHOBHOM CJIysK0011 Tpeo0pa3oBaHMsa UMeH
B ceTsax Microsoft;
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Q WINS-cepsepvt peructpupyior B cetu NetBIOS-
nMeHa KoMIObTepoB u ux IP-agpeca, a 3aTeM 110
sanpocy WINS-kiuenmos mpeodpasyioT >STU
umena B IP-anpeca. Haszpanue WINS (Windows
Internet Name Service) npaBUJIBHO IIEPEBOIUTCSA
KaK «cay:kba mexceTeBbIX mMeH Windows»; aTa
cay:kba Obliaa paspaboTaHa, UTOOLI 00ECIIEUUTH
noameps:kKy pabotrsl NetBIOS- npunojcenuil B
MapIIPYTU3UPYEMBIX CETAX Ha 0ase MPOTOKOJA
TCP/IP. Ceituac oHa Mo-IIpeKHEMY HCIIOJIb3YeTCs,
4TOOBI B CETU KOPPEKTHO pab0TaIN TaK1e YCTapes-
mue OC, kax Windows 9x miu Windows NT.

HamoMHUM, YTO KOMIIBIOTEPHI IS B3aNMOIENCTBUS
IPYT ¢ IpyroM MCcIoJb3yioT IP-ampeca. YemoBeKy ke ¢
yucaoBbiMu [P-agpecamu paboTraTs HEYZ0OHO, IIO3TOMY
npu paboTe B CeTAX OOLIYHO MCIIOJb3YIOTCS CJIOBECHBIE
uMeHa KoMmmbioTepoB. (Bmpouem, B momaBisiomniem
OOJIBIIIMHCTBE IIPUJIOKEHN MOYKHO 1 HEIIOCPEeICTBEHHO
npuMeHATh [P-agpeca; wmHOTZa 9TO yAOOHBIN CIOCO6
IPOBEPKU PAOOTOCIIOCOOHOCTU IIPUJIOMKEHUSA, 0COOEHHO
€CJIM CUCTeMBI PaspelleHus UMeH B JaHHOI ceTu He pa-
6oTraroT.)

MMmeHa KOMIIBIOTEPOB IIPU STOM BO3MOXKHBI IBYX
TUIIOB:

Q umeHa Y3106 — COCTOAT M3 KoMOmMHanuii OyKB,
nudp m 3HaKa gedrca, pa3meeHHBIX TOUYKAMU.
ITO MOTyT OBITH UMeHa KOMIBIOTEPOB Kak B VH-
TepHeTe (IpuMep: www.microsoft.com), Tak u
B JIOKQJIBHOI ceTH (serverl.domain.local);

Q NetBIOS-umena —  «COOCTBEHHBIE» UMeHA
KOMITBLIOTEPOB, cofeparaliue He 6oee 15 T00BIX
CUMBOJIOB, KpOMe TOoUueK (Hampumep, SERVERL).

Cepaepsl (daiinos (haiii-cepBepsl) HY)KHBI AJIA XpaHe-
HUA OOJBIINX 00BEMOB MAHHBIX UM IIPEAOCTABIEHUS K
HHUM JOCTyIIa ImoJjib3oBareseii. OquH (aiiIoBBIiI cepBep
MOJKeT MOAAeP:KUBATHL OMHOBPEMEHHYIO PaboTy COTeH U
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Jaske ThIcAY IoJab3oBareiieli. UToObI 00eCIeYUThH CO-
XpaHHOCTh H(popMmaIuu, (aia-cepBepbl, Kak IPaBUJIO,
OCHAIIIEHBI OTKA30yCTOMUYNBLIMY HabopaMu (MacCuBaMu)
JKeCTKUX OWCKOB M CHCTEMaMM Pe3epPBHOT0 KOIIMPOBa-
HHA HAa MAaroHuTHYIO JIEHTY WNJIN ILPYFOfI HOCUTEJIb.

Cepeepsl meuatu (IPUHT-CEPBEPHI) IIPeJHA3HAUCHBI
UL o0ecIeueHMsl LOCTYIa II0Jb30BaTeeil K OJHOMY
WJIM HECKOJBKUM o0IuM mpuHTepaM. OHM IPUHUMAIOT
II0 CeTH 3aJaHNs Ha IIeYaTh, IIOCTYIIAIIINe OT I0JIb30-
BATEJbCKUX MIPUJIOMKEHUH, U YIPABJIAIOT ouepedamnu 3a-
daHuil Ha neuambv, OOBIYHO OOCIYKUBAA HECKOJIbKO IIe-
YaTaIuX YCTPOMCTB.

IToxoxkue (GyHKIUU BBINOJHAIOT U (paKc-cepBepsl,
00CHy;KUBAMOIe KJINEHTCKME 3aJaHusd Ha OTIPABKY
(daxcos, HO OHM, KPOME TOr'0, OTBEUAIOT 34 IIOJIyUeHHe
(axKCcoB 1 X JOCTABKY II0JIb30BATEJISIM.

daita-cepBephbl U CEPBEPHI IeUaTU — BTO OAHU U3 HAU-
0oJiee YacTO BCTPEUAIOIIUXCS TUIIOB CEPBEPOB.

CepBepbl MPHUIOKEHUI BBITTOJHSAIOT 3aJaul O0CIY KU-
BaHUSA 3aIlIPOCOB MOJIb30BAaTeJell Ha BRIOOPKY UJIM 00pa-
0OTKY KaKoi-1100 mH(GOPMAIIUN; UX YACTO O0BeInHs-
IOT C cepBepamMu 0a3 JaHHBIX. BayKHO, UTO ¢ cepBepaMu
OPUIOKEHNH 1 0a3 JaHHBIX OJHOBPEMEHHO MOXKET pa-
60TaTh GOJIBITIOE YMCJIO TIOJIL30BaTE e, TPUYEM BBITIOJ-
HeHVe KJIMEeHTCKUX 3alIPOCOB Ha CIIEIUAJIU3UPOBAHHOM
MHOTOIIPOIIECCOPHOM CePBEpPe IIPOU3BOAUTCA HAMHOI'O
ObICTpEe, YeM Ha KOMIIbIOTEPaX IO0JIb30BaTeJeli.

Ceprepsl ymajeHHoro gocryna u cepsepst VPN (Virtu-
al Private Network — «BupTyasbHas yacTHas CEThb»)
obecrieunBaOT yJajJeHHOe MOAKJIIUEHNe K JOKAJIbHO
ceTH 10 MojeMy uiu uyepe3 HTepHET. ITO JaeT M0Jab30-
BaTeJIM BO3MOKHOCTH PaboTaTh C PecypcaMu JIOKaJb-
HOH ceTU IpeAIpUATHUS, oduca UIU yueOHOro 3aBene-
HAA #3 JoMa WJM u3 JI00ro MecTa, TIAe €CThb
noakJoueHue K HTepHeTy, HanpuMmep u3 HTepHeT-
rade.
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TepMuHAJIbHBIE CEPBEPHI IIPEJOCTABJIAIOT BO3MOK-
HOCTBH PabOTHI C APYTUMU CepBepaMu Yepes CIeluasb-
HBIEe IPOTPAMMBI — MePMUHAAbHbLe Kiuenmbl. C 1o-
MOII[BI0 9TUX MPOrPAMM aIMUHUCTPATOPHI, HAXOIACH
BAAJIEKe OT JIOKAJIBHOH CeTH, OKa3bIBAIOTCA KaK O0yATO
3a KOHCOJIBIO CE€pPBepa W MOTYT IIOJHOCTHIO YIIPABJIATH
UM, a OJIb30BaTeJ I MOTYT yAaJieHHO paboTaTs ¢ ycTa-
HOBJIEHHBIMU HAa CepBepe IPUIOKEeHUIMU.

Bpanagmayspsl (MeskceTeBble IKPAHBI) MCIIOJIb3YIOTCS
npu IoAKJIUeHnY K VIHTepHeTY AJs 3al[UThl BHYTPEH-
Hel ceTH OT MPOHUKHOBEHUSA UJIU aTaKU 3JI0YMBIIILIEH-
HUKOB Ha KOpIIOpPaTUBHBIE cepBepbl. IIpokcu-cepBepsl
(cepBepHI-NIOCPETHUKN ) BBITIOJTHAIOT QYHKIIUY KOHTPO-
JS JOCTyIla IoJib3oBaTejieil B MIHTepHeT M KA3IIIUpOoBa-
HUS YaCcTO 3aIpalinBaeMbIX BeO-CTpaHUIL (UTO IIO3BOJIA-
eT CHUBUTH PacXoJbl Ha I0oJb30oBaHue VI HTepHETOM).
ITockoabKky o00a 9THUX cepBepa IIpeJHAasHAUYEeHbI MAJs
YCTAHOBKHY HA KOMIIBIOTED, CBA3BIBAIOIIUI JTOKAJIBHYIO
ceTb ¢ UHTEepHETOM, UX YaCTO OOBEIUHSAIOT B €IUHYIO
IPOrpaMMHO-AMIIaPATHYIO CUCTEMY.

CepBepbI 3JIEKTPOHHOI IOYTHI (IIOYTOBBIE CEPBEPHI,
mail-cepBepsl) 006CTyKUBAIOT TOYTOBBIE ANIUKU I0JIb-
30BaTesiell B JAHHOW opraHm3anuu, obecmeuunBas IIOJ-
KJIIOUEeHUS K HUM NOYMoOB8ulX KJIUEHMO08, a TaKKe odpa-
0aTBIBAIOT BCE BXOLAIINE 1 UCXOLAINEe coo0Imennsa. Ux
TaKk:Ke MOYKHO MCIIOJIB30BaTh A BeIeHUS aapPecHbBIX
KHUT, OOIIIUX IIAIIOK U CHCTEM JJIEKTPOHHOTO JTOKYMEHTO-
obopora.

Be6- u FTP-cepBepbl IIpemoCTaBIAIOT OJI BHEIIHUX
(a yacTo — U IJ1d BHYTPEHHUX) IIOJb30BaTeJIeN JOCTYII
K BeO- u FTP-pecypcam, pasMemnieHHBIM B JaHHOM
ceTu.

KouTpoJstepsl moMeHa obecmeunBaioT B ceTsax Micro-
soft pabory caymxb Axmuenozo rkamasnoza (Active
Directory) u moamep:xuBatoT 6a3y JaHHBIX BCEX 3aperu-
CTPUPOBAHHBLIX B 0OMEHe IOJIb30BaTeNel, KOMIILIOTE-
poB, rpynm u pecypcoB. Hammune Taxkoit 6a3bl JAHHBIX
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I03BOJISET aAMUHHCTPATOPAM IEHTPAJIN30BAHHO YIPaB-
JISITh BCEMHU CeTeBBIMU O0BeKTaMu U pecypcamu. 110Jb-
30BaTeIN JKe II0JYyUYaloT BO3MOXKHOCTh BXOIUTH B CETh
¢ J1000T0 IPUHAAJIeKAIero JOMeHY KOMIbIoTepa, a 3a-
TeM «IIpo3pauHo» (6e3 BBOJAa MMEHU U MapOJisd) TOJ-
KJIUaThCAd K APYTUM KOMIIbIOTepaM M paboTaTh ¢ MX
pecypcamu.

ATOT CIUCOK IajeKo He IOJIOH, CYIIeCTBYIOT U IPY-
rue TUNOBI cepBepoB. OMHAKO epeurcieHHbIe BBIIIE UX
PA3HOBUIHOCTH MOYKHO HANTH IPAKTUUYECKH B JIO0OMH
KOPIIOPATUBHOM CeTH.

OcHOBbI 6e3onacHoOCTU
npu paboTte B ceTax

B Te BpemeHa, Korja KOMIIbIOTEPHI He OBLIN 00heguHe-
HBI B CETU WJIW TMOJKJIIOUeHbI K VIHTepHeTy, 0 Oe3omac-
HOCTH JAaHHBIX MOJKHO OBLIO OCOOEHHO He 3a00THUThCA.
HocraTouHO OBLIO 0O0ECTIEUUTH GUIUUECKYIO 3awumy
KOMIBIOTEPA ¥ KOHTPOJUPOBATH MOCTYIl MOCTOPOHHUX
moJIb30BaTeJiell K yCcTpoicTBaM 3amucu (HampuMep, K
IVCKOBOIaM).

ITociie 00'beqUHEHNST KOMIIBIOTEPOB B CETU BCE M3Me-
HUJIOCHh — 0€3 Cephe3HOI BaIUTHI Teleph yiKe He 0001i-
THCbH, NHAYE U ONEPAI[MOHHASA CUCTEMA, W XPAHAIIIECS
HA KOMIIBIOTEpPE WJIN IepelaBaeMble IO CETH TAaHHBIE
MOTYT CTaTbhb JerKol MmoOLIueidl 3J0YMBIILIeHHUKOB,
mpuyeM TaK, 4TO paboTarllue HA 3TOM KOMIIBIOTEDE
I0JIb30BaTEIN HUUYEro He 3amMeTsaT. IlosToMy majiee MbI
M3YyYWM OCHOBHBI€ IIPDUHIIUIIBI, MCIIOJIb3yeMbI€ IIPDU IIO-
cTpoeHUU coBpeMeHHBIX ceTeBbix OC, o0cymmMm TJaB-
HbIe YI'PO3BI, IIPEICTABJIAIIINE OMACHOCTD IJIS KOMIIb-
I0TEPOB, IIOJb30BaTeJ el M WX JaHHBIX, a TaKiKe
yKayKeM IIpocTeiilue IIpaBmuja obeclieueHus Oesorac-
HOCTHU, KOTOpPBIe 00s3aTeJbHO CJeAyeT coOJIIofaTh IpuU
pabore B ceTu.
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IIpunnuner nocrpoenns 3amuineHabrx OC:

O Bce coBpemenubie OC ABIAIOTCS MHO020101b3080A-
mesbCKUMU — OHYM PACCUMTAHBI HA PabOTy B CHC-
TeMe (B TOM YHCJIe OSHOBPEMEHHYIO) HECKOJIBKIX
IM0JIb30BaTeIe;

QO YTOOBI OTJIUYUTEL OJAHOTO II0JIH30BATEJA OT APYTO-
ro, IPUMEHAIOTCA yuemHyle 3anucu (accounts) c
VHUKAQJbHBIMU UMEHAMU U NAPOJAMU;

O yueTHBbIE 3aMVCHU PA3IUYAIOTCH YPOSHEM NOJHOMO-
yuil (npusunezuil, npag) — HaOG0POM AENCTBUIA,
KOTOpBIe ObJiafiaTesb NAHHON YUYETHOH 3amumcu
MOJKET BBIIIOJIHATL B cucreMe. OOBIYHO Y4ueTHbIe
3amucy pa3feasaioT Ha adMUHUCmpamugHsle, 06-
Jagaminue MaKCHUMaJIbHBIMU IIPDUBUJIETUAMU, U
nosb3ogamenvbcKue, Habop MOTHOMOUNH I KO-
TOPBIX IIO3BOJIAET HOPMAaJIBHO pa6OTaTL B cucreme,
HO He Paspelraer BHINOTHATh KaKNe-In00 KPUTHU-
Hble C TOYKH 3pPEHUud 0€e30I1aCHOCTH JaHHBIX
onepanuy, HanmpuMep (HOpMaTHPOBATh pa3/esbl
SKECTKOTO AVCKA MJIN MEHSTb HACTPOUKU CETH.

B o6eyxpaempix Hamu Bepcuax OC Windows gomoaHu-
TEJILHO CYII[eCTBYIOT YUYETHBIE 3allCU C YPOBHEM IIpaB,
CPEIHUM MEKIY aJMUHHCTPATUBHBIM U II0JIb30BATEJIb-
CcKUM (YUACTHUKY rpynibl « OMBITHBIE ITOJIH30BATEIN ),
a TakJsKe 00JI1aJaoIe MUHUMAJIbHBIMY ITOJTHOMOYN MU
zocmeseble YyuemHuvle 3anucu (yaacTHUKU rpynnsl «Ioc-
THU» , BKJIOYasA BCTPOEHHYIO YUETHYIO 3aIUCh «'0CThH»).
Kpowme Toro, cyiecTByeT ABa THUIIA YIETHBIX 3aIlH-
ceii — JOKaJbHble W3 0asbl JAHHBIX KOHKPETHOTO
kommnbioTepa ¢ OC Windows, u zzo6anvhbie yuemHuble
3anucu 6 0oMeHe, KOTOPbIe XPAaHATCS HAa KOHTPOJLIepax
nomeHa (moapoOHee 0 HUX OyZeT CKa3aHO maJee);

Q @A BxoZa B KOMIBIOTED 00s3aTeIbHO HYIKHO
yKasaTh UMs U IapoJib YUETHOI 3aIlncu, 3aperu-
CTpUPOBaHHOM B cucteme. CiieyeT MoquepKHYTh,
YTO IOHATHE «BXOJ B CHUCTEMY» IIOAPAa3yMeBaeT
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HEe TOJBbKO HEIIOCPEeICTBEHHBIN MOCTYH, HO W IPY-
riie BO3MOXKHOCTH PaboThl ¢ KOMIILIOTEPOM, Ha-
OpuMep cemesoll NIu MepPpMUHALbHbLI BXON, O
KOTOPBIX TaKiKe TpPedyIoTCs TM0Jb30BaTEIbCKUE
UMA U IIapoJib.

B omepammonapix cmcremax Windows momyckaercs
TaKiKe CeTeBOll BxoJ 0e3 yKasaHMUsA MMEHH U IIapoJisd
(aHOHUMHBLI BXOX); TaKue IOAKJIIOUEHUS WCIIOJb-
3yIOTCS IPU HEKOTOPBIX B3aMMOIENCTBUAX B CETIX
Microsoft;

0 mocie BXojAa B cucTeMy (MHTEPAKTUBHOIO, CETe-
BOTO W T. [.) MOJIb30BaTEIb IIOJYYAeT HOCTYI K
pecypcaM TOTO KOMIIbIOTEPA, B KOTOPBIA OH BO-
mresn (HampuMmep, JOCTYN K JOKAJBHBIM (paiiaam
WM KaTajoraM). ¥YPOBeHb [OOCTyIla IIPU 3TOM
OIIPee/IAeTCsI CNUCKOM PA3peuleHuil, T. e. BO3-
MOKHBIX JIeMICTBUI, KOTOPbIE JAHHBII II0JIL30BAa-
TeJb MOJKET OCYIIECTBJIATh C BallUINEeHHBIM
ob6bekTOM. Hampumep, oguH II0Jb30BaTeIb MO-
JKeT M3MEHWUTh WJIU YAaJUTh (Pailj, APYyrom —
TOJILKO IIPOYHUTATH €r0o, a TPeThbeMy BooOIe 0y-
IeT OTKA3aHO B JNOCTyIEe K sToMy (haiiry.

Pa6ouune rpynnbl U AOMEHbI

MbI yske HEOZHOKPATHO YIIOMUHAIU pabouue pynnbl 1
Oomenuvt. [laBatiTe pasbepemM, yeM MPUHITUIINAIBHO OTJIK-
YAIOTCS OTU JBE MOJEJIN CEeTEeBOr0 B3aMMOAECTBUS B Ce-
Tax Microsoft.

Paboyass rpynna — 37O noruyeckasi rpynnupoBka
KOMMNbIOTEPOB, O0BbEAMHEHHbIX OOLMM MMeHeM Ans
obneryeHns HaBurauuy B npegenax ceTtu. MNpuHumnnu-
anbHO BaXHO, YTO KaXablA KOMMblOTEp B pabouyen
rpynne pasHorpaseH (T.e. CeTb MorydaeTcs OfHO-
paHroBon) n noddepxxueaem cObCMBEHHYIO f10Karlb-
Hyto ba3y daHHbIX y4emHbix 3anucel rnonnb3oeamersel
(Security Accounts Manager, SAM).
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Comp 1

<

OTciofa BEITEKAeT OCHOBHAas IIpobJieMa, KOTopasi He
IO3BOJIAET KCIIOJIb30BaTh paboure IPYMIIILI B KPYIHBIX
KOPIOPATUBHBIX ceTAX. IlefiCTBUTENIBbHO, €CJIU BCIIOM-
HUTb, UTO BXOJ B 3AIUINEHHYIO CUCTEMY ABJseTCA 005-
3aTeJIbHBIM, a HEIIOCPEeICTBEHHBII M CeTEeBOM BXOJbI
OPUHIIUNINAJBHO pasjauvaioTcsa (HemocpeacTBeHHBIN
KOHTPOJUPYETCS JIOKAJbHBIM KOMIIBIOTEPOM, a ceTe-
BOWl — yHaJIeHHBIM), TO, HaIIPpUMEP, MOJIb30BATEI0, BO-
mregIIeMy Ha KoMOoboTep Compl II0J JIOKAJIbHOM yder-
HOUM 3amnuchio Userl, OymeT OTKasaHO B [OOCTyIe K
IPUHTEPY, YCTAHOBJIEHHOMY Ha KOMIbioTepe Comp2,
TIOCKOJIbKY B €ro JIOKaJIbHOY 0ase HET II0Jb30BaTENA C
umeHeM Userl (puc. 9.1). Takum ob6pasom, ajsa obeciie-
YeHUsS <«IIPO3PAyHOrOo» B3aWMOJEHCTBUA B paboueii
rpyIme Hy:KHO c030a8amb 00UHAK08ble YuemHble 3aANnuU-
cu ¢ 00UHAKOBLIMU NAPONAMU HA BCEX KOMNbIOMEPAx,
rae paboTaloT I0Jb30BATE N U PACIOJIO0MKEHBI PECYPCHI.

I
== SAM [T ]
User1 =
Pass 1

0 CCOC 0T
NN
User1 User2
Pass 1

JlokabHbLil 6X00
nozvzosamento User 1
paspeuwiex

Comp 2
— |-
- > (== SAM on
Yser2 > <-Bsert User 2 =
Cemeaoii 8x00 Pass 2
HeBO3MONCCH
00

NN
User 2 HYser1
Pass 2

JlokanvHbLil 6X00
noavzosameantro User 2
paspeuien

Puc. 9.1. JIoKanbHBIN U ceTEBOIl BXOJA B CHCTEMY B paMKax paboueil IpyIIbl
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B OC Windows XP Professional mgnsa paboumx rpymim
IpeqyCMOTPEH CIeNMuaJbHBIA pexuM: «Vcmoab30BaTh
OpoCTOl oOImuii mocTym K (haitaaM», ITO3BOJISIOIIUI
0007iTH YKa3aHHYIO ONpo0JsieMy (ZAaHHBIA PEKUM BKJIIO-
YeH MO YMOJIYAHUIO). B 9TOM ciydae MOAKJIIOUEHUE K
JII000MYy CeTeBOMY KOMIIBLIOTEPY OCYIIEeCTBIIAETCA OT
MMEeHU ero JOKAJbHOU I'OCTeBOHA YUYETHOU 3aIuCH, KOTO-
pasd BKJIOUaeTcAa € TOMOINbI0 Macmepa Hacmpoiku
cemu (IO yMOJUAHUIO OHA OTKJIIOUEHA) U IJIA KOTOPOI
HacTpauBaeTcAd HY)KHBIU YPOBEHb JOCTYIIA.

sz OC Windows XP Home Edition aToT crroco6 ce-
TEBOT'O B3aMMO/IeHiICTBUA ABJIAECTCA OCHOBHBIM U OTKJIIO-
YUTH €ro HeJb3A (IIo3ToMy KoMmbioTephbl ¢ ganHoit OC
HEBO3MOJKHO CHIeJIaTh YYaCTHUKAMU JOMeHa).

ITouAaTHO, UTO YOPaBJAATHL YUYETHBIMHU 3aIUCAMU U
pecypcamu B paboueil TpyIme MOYKHO TOJBKO IIPU He-
0OJIBLIIIOM KOJMUYECTBE KOMITLIOTEPOB U MOJIL30BaTEJIeH.
B KpyHOHBIX ceTAX CIeAyeT IPUMEHATH JOMEHBI.

JomeH — 3TO noruyeckasi rpynnuMpoBKka KOMMbHTe-
poB, 06beANHEHHbIX 0bwel 6a3ol 0aHHbIX M0/b308a-
menel u KoMrbromepos, nosumukoli besonacHocmu
U yrnpasrneHusl.

Homewns! cospatores: Ha ocHoBe ceTeBbIx OC Windows,
a 0asa JaHHBIX, KAK MbI yiKe I'OBOPUJIN, IIOALEPIKNBAET-
csA KonmpodJaepamu domeHa. Ba:KHBIM B JoMeHaX sB-
JISIETCS TO, UTO BCE KOMIIBIOTEPHI 3leCh HEe CAMHU OCYII[e-
CTBJISIIOT IIPOBEPKY IIOJb30BaTejell mpu BXoJe,
a IepefoBepPsIOT ATy IPOILEAYPY KOHTpOJLIepam
(puc. 9.2). Takas opraHusanusa JOCTyNa II03BOJISET
JIETKO OCYIIIECTBUTEH OJHOKPATHYIO IIPOBEPKY IIOJIH30BAa-
TeJIs IIPU BXOJe B C€Th, 4 3aTeM ysKe 0e3 IIPOBEePKU IIpe-
JIOCTaBJIATL MYy JOCTYII K pecypcaM BceX KOMIILIOTEPOB
JOMeHa.
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Koumpoaaep domena
User 1
Pass 1
Basa 0anHbLx omeHa

Comp 1

|
SAM
User-1
0T Cepsep
] SAM
NG waer
User 1

Pass 1

JloxkanvHbLil 8x00
¢ 0omeHHOU YyuemHoil
3anucvio

Puc. 9.2. JIokanbHBIA U CeTEBOII BXOJ B JOMEHE

OCHOBHbIE Yyrpos3bl
npu paborte B cetn

Yl‘pos, IIOMKN A0 X moJIib30oBaTesei IIpU IIOAKJIXOYEe-
HUM KOMIIBIOTEPpa K CeTru, JOBOJIBHO MHOTIO. Muz1 IIpuBe-
JeM TOJIbBKO OCHOBHBIE M3 HUX:

Q «8310M» KOMNblomepa OOBLIYHO ITPOUBBOJUTCA C
IeJbI0 3axBaTa KOHTPOJSA HaJ OIeParMOHHOMN
CUCTEMOM U TOJIyUEeHUA AOCTYyHA K JaHHBIM;

Q nospexcdeHue cucmembl daiiie BCETO OPraHnu3yeT-
csd, UTOOBI HAPYMIIUTh PaboTOCHOCOOHOCTH (BBI-
3BaTh OTKa3 B obcay:kuBamum — «Denial of
Service») KaKuUX-JI100 CEPBUCOB UJIU KOMIILIOTE-
pa (uaiie cepBepa) IeJINKOM, a MHOTAA — Jaske
BCel ceTeBOil MH(MPACTPYKTYPHLI OPraHU3aIlN;
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«TposiHCKMe» nporpammbl Mo-
NlyYnnM  CBOE Ha3BaHWe «B
YeCTb» 3HAMEHUTOrO «TPOSiH-
CKOTO  KOHSI», MpuAyMaHHOro
XUTpoyMHbIM Opucceem, 4To-
6bl 3axBaTUTb Tpoto. TunnyHas
«TPOSIHCKasA» nporpamma
0bObI4HO ~ «MackupyeTcs» nog
Kakyo-nmbo nonesHyto yTunury
(Mnn MoxeT ObITb cnpsATaHa B
Kakon-nnbo nporpamme), a
ecnu nonb3oBaTeslb MO He3Ha-
HWIO 3anyCTWT ee Ha BbINOsHe-
HWe, Takasi nporpamma Hauw-
HaeT KOHTPONMPOBaTb KOMIMbHO-
Tep, OTKpblBas cosgaTento
TPOSIHCKOW Mporpammbl» A0-
CTYN K AaHHbIM (Tak HasbiBae-
MbIl «backdoor» — «4epHbii
XOA»), Noxuwas u nepecbinas
eMy Habupaemble C knaBuaty-
pbl Naponu v T. M.

Q xpaxca 0aHHbLLX N3-3a HEIIPABUJIBHO YCTAHOBJIEH-
HBIX TIPaB JOCTYyIa, IIPU Mepenaue NaHHBIX WU
«B3JIOME» CHUCTEMBI IT03BOJIAET MOJYUYUTh JOCTYII
K 3aluinaeMoi, 4acTo — KOH(MUIEeHIINATbHOM
uHMOPMAIIMU CO BCEMHU BBITEKAIOIUMU OTCIOZA
HEMPUATHBIMY AJIA BJIaJesbIla 9TUX HAHHBIX II0-
CJIe[ICTBUSMU;

Q yHuumodcenue OAHHbLX UMEeT IeJbI0 HAPYIIUTD
WU Jaske mapajns3oBaTh paboTy CUCTEM, KOMIIBIO-
TEPOB, CEPBEPOB MJIM BCell OpraHu3aIuu.

ATaxu Ha KOMIOBIOTEPHI WU CEPBEPBI, BUPYCHI,
«4YepBU», IIIIUOHCKUE N «TPOAHCKMNE» IIPOTrpaMMbl —
Bce 9T0 3yoHamMepeHHoe IIO muriercsa A TOro, YTOOBI
OCYIIIECTBUTH B TOfI nJjian HHOfI CTeIIeHU IIepedYrCJIeHHbIE
BBIIIIe YI'PO3EI.

OcHoBHBIE MepbI 0€30IIACHOCTH IIPH padoTe B CeTH
JIOBOJIBHO MPOCTHI. IX MOYKHO c(pOPMYyJIMPOBATH B BUJE
cieqyomero Habopa IpPaBuUI:

0O OTKJYaliTe KOMIIBIOTEP, KOTrJa Bbl UM HE II0JIb-
3yerech. Kak J00AT TOBOPUTH BKCHEPTHI IO
KOMIIBIOTEPHON 06e30macHOCTH, «CAMBIM 3allll-
IIIeHHbIM ABJIAETCA BBIICJIIO‘IGHHBIIZ KOMIIBIOTED,
XpaHANuiicsa B 0aHKOBCKOM ceiie»;

O cBOEBpPeMeHHO OOHOBIANTE OTIEPAIMOHHYIO CHCTE-
my. B 0601t OC nepuoamyecKku 06HAPY:KUBAIOTCS
TaK Ha3bIBAEMBIE «YA36UMOCMU», CHIKAIOILEe
3aIUIEHHOCTh BAIlllero KoMmbioTepa. Hamamuwne
YSI3BUMOCTEN HY}KHO BHUMATEJIBHO OTCJIEKUBATD
(B TOM uymciie YHUTass «KOMIIBIOTEPHYIO» IIPeccy
niau nHopmaruio B IHTepHeTe), YTOOLI BOBPEeMs
MIPeANPUHUMATE MEPHI JIJIsT UX YCTPaHEeHU.

Has OC Windows kopmoparueii Microsoft cosman cmeru-
anbpHBIN Beb-y3en Windows Update, obpaTuBIuch K
KoTopoMy (Hampumep, € IIOMOINBIO IIPOTrPaMMBI
WUPDMGR.EXE umu xomauasl Windows Update B
menio Ilyck), HETPpYIHO IIPOCMOTPETh U CKAdaTh CIIMCOK
00H08/IeHUTL, PEKOMEHIYeMbIX JJIs Balllero KOMITHIOTEPA;
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O wuCHoJBL3YHTe OTPAHUUEHHBIH HAG0P XOPOIIIO IIPO-
BEPEHHBIX IIPUJIOMKEHUI, He yCTaHABJIMBAINTE
caMu ¥ He paspelllaiiTe APYTrUM yCTaHABIUBATh
Ha Balll KOMIIBIOTEP IPOTPaMMbI, B3ATHIE U3 He-
IPOBEPEHHBIX MCTOYHUKOB (ocobeHHO M3 MHTEp-
Herta). Eciau npuinoskeHue 6osiblile He HYIKHO,
yIaJuuTe ero;

0O 0e3 HEOOXOAMMOCTH He IIPeNOCTABJISITE PECYPChI
CBOEro KoMObloTepa B o0miuii moctyn. Eciam ke
9TO Bce-TaKu IOTpeboOBasioch, 00s3aTEeIbHO Ha-
CTPOHTEe MUHUMAJbHO HEOOXOAMMBIN YPOBEHDb
IOCTyIla K Pecypcy TOJbKO [AJsI 3aperucTpupo-
BAHHBIX YUYETHBIX 3allVCel;

Q ycraHoBuUTe (MM BKJIOUNTE) Ha KOMIILIOTEDE
NepCcoHANbHbBLIL Medccemesoll IKpaH (OpaHdmayap).
Ecan pedup uaeT 0 KOPIIopaTuBHBIX CETAX, yCTa-
HOBHUTe OpaHIMAaysphl KaK Ha MapIIpyTHU3aTo-
pax, COeAMHAIINX Bally JOKAJIbHYIO CETb C
I/IHTepHeTOM, TaK M Ha BCe€X KOMIIBIOTEpax
ceTu;

0 00sA3aTeIbHO YCTAHOBUTE Ha KOMIILIOTED CITeIlra-
JIN3UPOBAHHOE AHTUBUPYCHOE U «AHTUIIIINOH-
CKOe» IIporpaMMHOe oOecmeueHue. HactpoiiTe
ero Ha aBTOMATHUUYECKOe IIoJyueHre OOHOBJIEHUI
KaKk MUHHMYM OIUH pas3 B Hemeaio (Iydire —
€)KeJHEeBHO MM Jake HECKOJbKO Pas B [EeHb);

0O gaske ecad BBl EeIUHCTBEHHBII BJIajeJer]
KOMIIBIOTEpAa, MJA OOBIYHOIN PaboThl IPUMEHS-
Te N0Jb308AMENbCKYI0 YUeMmHYI0 3ANUCL: B 9TOM
cayuae MOBPeKJeHNe CUCTeMbl, HAIIPUMED, IIPU
3apakeHuU BUPYCOM, OyIeT HeM3MepUMO MeHb-
re, ueM ecJu ObI BBl paboTaJsii ¢ IpaBaMU aJMU-
HuUCTpaTopa. JlJid BcexXx VUYETHBIX 3aIllUCel,
0CO0EHHO aMUHUCTPATUBHBIX, YCTAHOBUTE U 3a-
TIOMHITE CJOKHBIE IIapOJId.

- CJ0KHBIM CUUTAETCA IIapOJib, COAEPIKAIUUA CIIydai-
® HYI0 KOMOMHANNIO OYKB, MU(MP U CIeUaIbHBIX CHIMBO-
JIOB, Hampumep JjxglrgSN. Pasymeercs, IapoJib He
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«PULWIMHM («pbibHas Noensa») —
Tak HasblBaeTCsl pacrnpocTpa-
HEHHbIV CEroAHs BUA MOLUEHHM-
yecTBa B VIHTepHeTe. 3noymbiLu-
TNIEHHUKW CO3JatoT CalnTbl, BHELU-
He MoXoXue Ha canTbl IHTepHeT-
mMarasvHoB, 6aHkoB 1 np., a 3a-
TeM «3aMaHMBalT» Ha HUX MO-
cetutenen (Hanpumep, C Mo-
MOLLbIO peknamHbix OaHHe-
pOB) W nMpeanaralT «noaTBep-
OWTb CBOUW MepCoHarbHble AaH-
Hble». VHorga 3moyMblLLIEHHM-
KM C TOW Xe Lenbio pacchinaiwT
3MEKTPOHHbIE MUCbMa SKOObI OT
MMEHN agMUHUCTPaLUKU MOYTO-
BOro cepBepa ¢ npocbbon «noa-
TBEPAWTL Naponb AOCTyna K Noy-
TOBOMY SILLIMKY».

IOJIXKeH COBIIAJaTh C MMEHEM Balllell YUYeTHOU 3aIlMCH.
B omepanuonnbix cucremax Windows CJIOMKHBINA ma-
POJIb MOXKHO C2eHepupo8amb aBTOMATHUUECKU, MCIIOJb-
3yd KomaHAy NET USER ¢ KJouoM /RANDOM,
HaIpuMep:

NET USER Imsa Ilojb30BaTEsA /RANDOM

Ilaposns B BuAe cJiIiydalHOI IIOCJIEIOBATEIBLHOCTU
CHMBOJIOB HeJIETKO 3alIOMHUTDH, IIO9TOMY YaCTO MCIIOJIb-
3YIOT CJEYIONIYI0 TeXHUKY — IIapojb HabupaeTcsa B
AHTJINNCKONM pacKJagKe pyccKuMu OyxBamu. Hampwm-
mep, caoBo «Ilaposmb» Torma OyZeT BBITJIAAETbH Kak
«Gfhjkm». OgHAKO 5TOT CIIOCOD CIIeAyeT IPUMEHSATH C
OCTOPOJKHOCTBHIO — B3JIOMIITUKHN JAaBHO MMEIOT ITeJibIe
cJI0oBapu IIOAOOHBIM 00pa3oM HpeoOpasoBAaHHBLIX CJIOB,
TaK YTO »KeJaTeJbHO BCTABJATH B TaKKe APOJIV CIIeIU-
aJbHBbIE CUMBOJIBI U MUQMPHI.

ITaposu gns mocTyma B pasjiMyHBIE CHUCTEMBI TOJI-
JKHBI OBITH pasHBIMH. HeZOomyCTUMO WCIOJb30BaTh
OJYH M TOT »Ke IIapoJib OJdA aIMUHUCTPUPOBAHUA Ballle-
T0 KOMIIbIOTEpa U IJA BXOJa, HAIIpUMep, Ha UI'POBOU
BeO-cair;

O mpu paboTe ¢ 3JIEKTPOHHOM IMOUTOI HUKOI/a cpa-
3y He OTKPLIBalTe BJIOMKEHNS, OCOOEHHO IIOJY-
YeHHBIE OT  HEW3BECTHBIX  OTIIPaBUTEJel.
CoxpaHuUTe BJIOMKEHUE Ha AUCK, IIPOBEPbTE ero
AHTUBUPYCHOI IPOrpaMMOii 1 TOJHKO 3aT€M OT-
Kpoiite. Ecau ecTh Takas BO3SMOMKHOCTD, BKJIIO-
yuTe B Balllell MOYTOBOM IporpaMMe 3alllUTy OT
MOTEHIINAJIbHO OIIACHOTO COAEPKUMOI0 1 OTKJIIO-
yute noaaep:kky HTML;

O npu pabore ¢ BebG-cafiTamMu cobIr0LaiiTe MepHI pa-
3YMHOHM IIPEIOCTOPOKHOCTU: cTapaiitech usbe-
raTh perucrpanuy, He IepelaBaiiTe HUKOMY
mepcoHaJIbHbBIE CBEEHUA O cebe U BHUMATEIHHO
paboraiite ¢ VIHTepHeT-Mara3mHaMu U APYTUMU
cay:kbamu, e IPUMEHSAIOTCA OHJIANHOBBIE CIIO-
COOBI OILIATHI C TIOMOIIBI0 KPEAUTHBIX KapT WU
cucrem Tura WebMoney, Augekc-Ileabru u T. 1.
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Mpu pe3epBHOM KOMUPOBaHU
Mosie3HO UCMonb30BaTh YTUMK-
Tbl ANs co3faHust «obpasoB»
)KeCTKoro paucka (Takue, Kak
Norton Ghost). Pe3epBHyto Kko-
MU0 MOXHO CHSATb C «CUCTEMHO-
ro» XecTKoro Aucka nocrne npa-
BUJIbHOW YCTaHOBKM Ha HEro
Bcex Tpebyembix nporpamm u
aHTVBUPYCHO NPOBEPKN U Xpa-
HWUTb €e Ha APYroM XeCTKOM Au-
cke (CeTeBOM WMU CbEMHOM),
yToGbl B Crnyyae NoBpeXxaeHus
cucTeMbl BbICTPO BOCCTaHOBUTL
ee paboToCcnocobHOCTb.

IIpu npoBegeHUM OILJIATHI YOEAUTECH, UTO COEMIM-
HeHHWe 3allUIleH0 MU(GPOBAHMEM C IIOMOIIBIO
TexHosoruu Secure Sockets Layer (SSL) — B
9TOM cJIyuae afpecHasi CTPOKa 0043aTeabHO I0JI-
JKHa HaumHaThed ¢ «https://»;

0O 1mepeyucJeHHBIE BBINIIE MEPbl JIUIIHL ITOBBIMIAIOT
00IIIyI0 3AIUINEHHOCTh CUCTEeMbI M HAHHBIX, HO
He JaloT HUKAKOM rapaHTUM OT UX MOBPEKICHUA
WU Jake MOJIHOM morepu. IlosToMy 06sa3aTesh-
HO CJIENYyeT CO3[aBaThb pPe3epéHble KONUU CUCTe-
MBI U JAHHBIX Ha CHEMHOM KE€CTKOM OUCKe WU
Ha DVD-RW — 3TO mo3BOJIUT BaM JIETKO BOCCTA-
HOBUTH UX B cayudae yTepu. IIpu 9TOM OJHY KO-
OUI0 WMeeT CMBICJ XPaHUTL BHe JoMa,
HanpuMmep, B celide;

0O HCKJIIOUYHUTEJHHO BasKHYIO POJIb UT'DAaeT o0yUueHune
BceX II0JIb30BaTesieil ocHOBaM 0e30IlacHoOu pabo-
TBHI B CETAX — KaK B JOMAIIIHUX, TaK U B KOPIIO-

PaTUBHBLIX, — BeJb HApyIIeHUEe IIPABUJ OJHUM
OJIL30BaTEJIEM CTABUT II0J, YTPO3Y BCIO CUCTEMY
3aIIUTHI.

Wrak, nis paboThl B CETU HYKHBI CeTeBbIe OIlepallu-
OHHBIE CHCTEMBI, KOTOPbIe NPUHATO IEeJIUTh HA KJIU-
enTcKkue u cepBepHble. Kiuenrtckue OC orimuaroTcs
HeOOJBIIUM HaGopOM Cay:K0, HO BKJIIOUAIOT B ce0s
CIIEKTP CeTeBbIX IpuioKeHuii. CepBepHbIe CHCTEMBI
OBIBAIOT PA3JUUYHBIX TUIOB U IPeIHA3HAUYEHBI JJIs 00-
CAY:KMBAHUS TeX WJIU WHBIX 3aIPOCOB CETEBBIX KJIH-
€HTOB.

s opranusanuu paboTsl B ceTax Microsoft mpu-
MEHSIOTCA JBe MOJAeau: paboume I'DYIIIbI, UCIIOJb3ye-
Mble IIPpU HeOOJIBIIIOM YKCJie KOMILIOTEPOB, U AOMEHBI,
TIO3BOJIAIOIINE JIETKO 00BeUHATH O0JIBIIIOE YUCJIO II0JIb-
30BaTeJjiell, pabouMX CTAHIIMI U CEPBEPOB.

Bce cereBbie OC u xpaHsamuecsa Ha KOMIIbIOTepax
JaHHbIE TOJKHBI OBITh HAMEKHO 3alllUINEeHbl, IPUUEM
JKeJjlaTeJbHO, UTOOBI IpUMeHsAeMas cucteMma Oesorac-
HOCTHU OblLIa MHOTOYPOBHEBOIA.
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@ Bonpocbl n 3agaHus

1.

i 4yero HY’XHBI CeTeBbIe OIlePAI[OHHBIE CHCTE-
MBI? YeM OHU OTJIMUAIOTCA OT «HeceTeBbIX» ? Kaxkue
BO3MOJKHBI THUIIBI CETEBBIX OIIEPAIMOHHBIX CHUCTEM?

. Uem pasianyaroTCcs KJIMEHTCKUE W CepBEepPHBIe ceTe-

BbI€ OIlepallOHHBbIE CHCTEeMBI?

. Kaxkue ceTeBble cepBUCHI U COAYKOBI IPEIOCTABIIA-

orca B Windows 2000 u XP?

. Kakue Bo3MOKHBI BUABI cepBepoB? KaxkoBo mx Ha-

suHauvenue? YeM oHU pas3audyaroTCa?

. B uem saxiiouaercs HpOGJIeMa 6e30macHOCTH IIpu

pa6ore B cetu? Yem oHa BhI3BaHa?

. KakoBBbl IpUHIUOBI OpraHU3aUN PAOOTHI IOJIb30-

Baresel B samuiieHabix OC?

. B uem sariaiouaercsas asmopusauyus (umpeHTuUGUKA-

mus) moaba3oBateneii? Kak ona peamusyercsa?

. Kakue Bo3MOKHBI BUABI YUeTHBIX 3amuceii? Kaxasa

uH(GoOpMaIuA BXOAUT B yueTHyI0 3ammuch? Kaxwue
mpaBa JOCTyIIa MOTYT 00ecIeuYnBaThCA AJIA IOJIb30-
BaTesa ydetHoit danucu B OC Windows?

9. Uro rTakoe pabGouas rpymnma? Yro Takoe momeH?

10.

1.

B ueMm sakJiouaeTcs X OCHOBHOE pasjmume?
KaxoBbI OCHOBHBIE yrpo3bl Ipu paboTe B ceTu?
KakoBbl, 110 BalreMy MHEHUIO, OCHOBHBIE IIPUUNHBI
(MOTHBBI), TOOYKAAIOITNE 3JIOYMBIIIJIEHHUKOB OCY-
II[eCTBJIATh IOAO0HbBIE AelicTBuA?

KaxkoBel ocHOBHBIe mpaBuia (Mepbl) 6€30IaCHOCTHU
mpu pabore B ceTu?

12. Kakue IOIOJHUATEIbHBIE MEPEI 0€30IIaCHOCTH, II0 Ba-

1meMy MHEHWIO, HeoOXOAMMBI Ipu pabore B ceTH
(B vactHOCTH, B IHTEpHETE) HECOBEPIIIEHHOJIETHUX ?
Kaxk BbI oprarnusoBasiu 661 paboty ¢ IHTepHETOM A1
cBOEro peGeHKa Ha CBOEM [OMAIITHEM KOMIIbIOTEpe?
B IIKOJHBHOM KOMIILIOTEPHOM KJjacce?
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B aTon rnaBse

Bbl HangeTe OTBeTbI

Ha cneagywouine
BOMPOCHbI:

Kakue e03MOXHbI
crocobsl docmyna
8 UhHmepHem?
Kak e UhmepHeme
pewaemcs
npo6nema
Hexeamku
peasnibHbIX
IP-adpecoe?

Ymo makoe
mpaHcnsmop
cemesbIx
adpecoe?

Kak nocmpoeHa

u kak pabomaem
cucmema DNS?
Kak nocmpoeHa

u Kkak pabomaem
BcemupHasi
naymuHa (WWW)?
Kak co3zdaromcs
eeb-calimbi?

Kak pabomamb

c eeb-6paysepom?
Kak pabomams ¢
eeb-6paysepom?

Noaknio4yaem ceTb

K UHTepHeTy.
HauyunHaem paboTaTb
B CETU

Tenepsb, Korza Hallla CceTh MOJHOCTHIO HACTpPOeHa U 3a-
mIuIlieHa, MOYKHO IIOAKJIIOUNTL ee K MuHTepHery. Ha-
nOMHUM, 4uTOo VIHTEepHET — 9TO BechMa arpeccuBHAsA
cpefna, Tak UTO HacTpauBaTh coefUHeHUe ¢ HUM Oe3 Ha-
Je’KHOTO obecrieueHNsA 6€30IIaCHOCTH B JIOKATBHON ceTn
0osiee yeM pPHUCKOBaHHO. B 9Toii rjaBe MBI U3yYUM
OCHOBHBIE CIIOCOOBI mocTyma B MHTepHeT (Ha (Qusuue-
CKOM UM KaHaJBHOM YpPOBHE), 00CyIUM, KakK II0JOOHOe
TMOAKJIIOUEHNEe OCYIeCTBJIsAEeTCcA Ha CeTeBOM YPOBHE U
KaK peIllaloTcsA BOIPOCHI paspelleHUs UMeH Ha CeaHCo-
BOM ypoBHe. BbI y3HaeTe Takike, Kakasa ciayxba B UH-
TepHeTe Haumbojee IONYyJApPHA, KAK OHA OpraHU30BaHa
U KaKue IPOrpaMMBbI IIPUKJIAJHOIO YPOBHSA UCIIOJIL3Y-
IOTCS IJis1 paboThI ¢ HEH.

Haunewm c BbIGopa cnocoba docmyna 6 Mdumeprnem.
Ux ceituac mpepyaraeTcsi O4UeHb MHOTO.

> AHanozosble modembl B HAIlEW CTpaHe OO0 CUX IIOP
OCTAIOTCA CAMBIMM PACIIPOCTPAHEHHBIMU YCTPOIi-
cTBaMH, O0ECTIeUMBAIOIIMMU HOMAIITHUM II0JIb30-
BaTessaM cBA3b ¢ HTepHEeTOM. X MOMyIAPHOCTH
00bsCHAETCA IIMUPOKON MOCTYITHOCTHIO TeaedOH-
HBIX KAHAJOB KaK CPeIbl Iepemaum JaHHBIX W UX
JIeIIeBU3HOM (HeJoporoll BHYTPEHHUN MOIEM CTOUT
ceronasa npumepro 350-400 py6.). HemocraTku
HUCIIOJIb30BAaHUA MOIEMOB — CPAaBHUTEJIbHO HUBKAA
CKOPOCTH Tepefauu (TeopeTuuecKu — He OO0JIbIe
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CroBo «MoaeM» — 3TO COKpaLLie-
HWe OT HaseaHus «MOpgynsTop-
HNEMopynsaTtop», npekpacHo
onucbIBatoLLiee NPUHLMMN PyHK-
LIMOHNPOBaHUSI [aHHOro
ycTponcTea. Ha ogHown ctopoHe
TeneOHHON NUHUN  MOAEM
npeobpasyeTt  (Modynupyem)
nosly4YeHHble OT KOMMblOTEPA
LmpoBbIE CUrHarnNbI B aHanoro-
Bble (B 3BYKOBble CUrHanbl —
XOPOLLO 3HaKOMbI BCEM MOSb-
30BaTensiM MOAEMOB «LLUYM») U
nepefjaeT Ux mMoaemy Ha Apy-
roi CTOPOHE NMHUWK, rAe Npowuc-
xoauT obpaTHoe npeobpasoBa-
Hue (Oemodynsayus).

B Mockse Hanbonee U3BeCTHbIM
npyuMepom peanusauum ocTyna
B WHTepHeT no TexHonorum
ADSL dBnsieTcs  UHTEpPHET-
kaHan CTPUM, npegocTaensie-
MbIi  MHTEPHET-0MNepaTopoM
«MTY-UHTENY.

56 Kout/c, peaabHO ellle MEHbIIIe) U 3aHATOCTh J0-
MalltHeill TejedoHHONH JUHUK mpu padore B MHTEp-
HeTe. B KOpmopaTuBHON cpejlie aHaJIOrOBBIE MOLEeMbI
B HACTOAIlee BpeMA TPUMEHSAIOTCA PeIKO, B OCHOB-
HOM TOJIBKO B MeJKUX ohucax HeGOJIbITNX GHUPM.

> I{ugpposvie modemst pazauitvitx munod — xDSL-,
ISDN- u xabenvHvie modembt. VI3 TIpuUBEemeHHOTO
CIIMCKa HAMOOJIBIIYI0 TOMYJIAPHOCTh B IIOCJIETHEE
BpeMsa noryumu ADSL-modemvt (Asymmetric Digital
Subscriber Line). B HUX CKOpPOCTh Iepemaym TaH-
HBIX u3 VHTepHeTa Ha KJIMEHTCKUH KOMIIBIOTED
(«crkaumBaHue», download) BbIllle, UeM CKOPOCTH
mepefavyy AAaHHBIX OT KJIMEHTCKOT'O0 KOMIIBIOTEDPA B
WurepHer (oTmpaBKa, upload), mosToMy OHU XOpO-
110 TIOAXOMAT OOJIBIITUHCTBY AOMAIITHUX II0JIH30Ba-
TeJel 1 fake HeOOJIbIITUM OPTaHU3AIUAM, TTOIKJIIO-
varormumcesa K WaTtepHery. IIpu He oueHb BBICOKOI
croumoctt ADSL-MomeMbl 06ecrieunBaT HAMHOTO
OOJIBIITYIO0, TI0 CPaBHEHUIO C AaHAaJIOTOBBIMU, CKO-
pocTh Tepemaum AaHHBIX (Hampumep, B ADSL2+
BXOAAIINH MMOTOK JAHHBIX MOYKET JOCTUTATh CKOPO-
ctu 24 Mowur/c, ucxogamuii — 1 M6ur/c), a B Ka-
yecTBe (DUBWUYECKOI Cpeabl HCIOJb3YIOTCA BCE Te
sKe TesedOHHBIE JUHUU (OZHAKO 9TU JUHUU JOJ-
JKHBI OBITH COBPEMEHHBIMHU, IT03TOMY Hake B MocCK-
Be ADSL-cBa3b focTyTHA He Besze). Eile oqHUM Cy-
IIeCTBEHHBIM npeumyIiiecTBoM ADSL-moneMoB
nepej; OOBIYHBIMU ABJIAETCA TO, UTO OHU OJiaromaps
HCIIOJIb30BAHUI0 00Jiee BBHICOKOII YacCTOTHI Iiepeja-
Yy CHUTHAJIOB He MeIMIaloT OOBIUHOI TejnedOHUH,
YTO BecbMa BayKHO JAJIs JOMAIITHUX II0Jb30BaTejei
(mpu paGore B UHuTepHeTe TenedoH ocTaeTcs CBO-
OOIHBIM [IJIs1 PA3TOBOPOB).

ISDN-modembL ele HECKOJBKO JIET Ha3aM ObIIN Of-
HUM M3 CAMBIX PaCIPOCTPAHEHHBIX CIIOCOO0OB peIleHMs
«npobyemvl nociedneil MuaU», T. €. HEIIOCPEICTBEHHO-
To moAKJouUeHusA opranus3anuii ¥ MaTepHeTy. OOHAKO
BCJIEICTBIE JOBOJBHO BBLICOKOII CTOMMOCTHU OHU ceiiuac
IPUMEHAIOTCS BCE PeXKe U perke.
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Kabenvrvie modembl, IO3BOJISIOT IIOAKJIIOUATHCA K
HNurepuery uepes cuCTeMbl KabEJIHLHOI'O TEJIEBUICHU,
OTJINYAIOTCSA CPABHUTEJIbHO HEBBICOKOI ITIEHOW U CIIO-
CcoOHBI 00eCIeUYnTh CKOPOCTh CBS3U 0 HECKOJBKUX Jie-
caTkoB Mout/c. Ogaako nposaiiepoB IHTEepHET-yCIYT
1o KabeJabHBIM ceTsaM B Poccum coBceM HEMHOTO.

IToaxknouenus xk VHTEpHETY IIpU IOMOIIMM MOJEeMa
OBIBAIOT KOMMYMUPYEMbLMU, KOTAA OJ151 pAGOTHI NCIIOJIb-
3yercsa OObIUHAA Teje(OHHAA JUHUA, U NOCMOAHHbL-
MU — B DTOM CJy4Yae AJid HUX TpeOyeTcsa TaK HasbIBae-
Mas 8vl0esenHas JUuHUA. BeieleHHbIe JIUHAN PAHbIIIe
YACTO HCIIOJb30BAJINCH OPraHU3AIUAMU [IJIs1 obecIieue-
HUSA MOIEeMHOII cBs3u ¢ VHTepHeToM, HO ceiiyac uX
OCTAJIOCh HEMHOTO.

» MHorue KoJIeKTUBHBIE JOMAIIHNE U KPYIHbIE KOPIIO-
paTUBHBIE CETU UCIIOJB3YIOT N0CMOAHHOE NOOKII0YeHUe
kK Unmeprnemy. Takoe mojgkaroueHue (pu3mUecKU MO-
JKeT OCYIIeCTBJIATHCA PABINYHBIME CIIOCOOaMH, OT MO-
MEeMHBIX TONKJIIUEHUN II0 BBIJEJEHHBIM JUHUAM IO
COYTHUKOBBIX WJM Ha3eMHBIX paJUOKaHaJOB. B mo-
cJiefHee BpeMsd B TOpoAax OOJIBIIMHCTBO KPYIHBIX ab6o-
HEHTOB (IPeAIPUATUA U TOMAIIHNE CETU) UCIOJL3YIOT
o6srunoe Ethernet-nmonkimiiouenme k WHTEpHETY, re B
KadecTBe CPeJbl Iepeauy IPUMEeHAIOTCA OIITOBOJIOKOH-
Hble KaHaubl. Takoil crocob, KOHEYHO, 00XOAUTCA [J0-
CTaTOYHO JOPOr0, HO 3aTO oOecreumBaeT MaKCUMaJlb-
HYIO CKOPOCTh U HaJEeXHOCTH CBABU.

> B mociienzee BpeMsa cTaHOBATCA Bce 0oJiee MOMYIAPHBI-
MU 0ecIpoOBOAHbBIE TEXHOJOTHUHY IMOAKII0OUeHUA K HTep-
Hery, Takue Kak GPRS, Wi-Fi nniun WiMAX. x riaasuoe
IPEeUMYIIeCTBO — BO3MOXKHOCTh paboThl ¢ MHTepHETOM
Ha Pa3JIUYHBIX MOOULbHbLLX KoMnblomepax (HOyTOyKax,
kapmaHHbIX KoMmibioTepax (KIIK), «cmaprdomax» u
up.) 6e3 »IPUBA3KU» K KOHKPETHOMY paboueMy MecTy.
Taxoit crocob JocTyIIa cerofHsa YacTo pean30BaH B aspo-
moprax, pecTopaHax, Kade 1 Ipyrux oOIIeCTBEHHBIX Mec-
Tax, I/ie OpraHnmsyiorca obuiedocmynuvie «Wi-Fi-30HubL»;
ero Bce uallle HauMHAIOT UCII0JIb30BaTh B YUeOHBIX 3aBe-
JeHUSX U KPYIHBIX OPraHu3anuAx IJs o0eclIeueHus
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MHorne coBpeMeHHble Mofenu
COTOBbIX TENedOHOB coaepxaT
B cebe BCTPOEHHbI MOAEM U1 Mo-
3BOMSIOT OO3BOHUTLCH K N06O-
My npoBavifepy, AOMNONHUTENb-
HO onnayvBas BpeMsi CoefimHe-
HMS No 06blYHbIM Tapudam co-
TOBOW CcBA3W. B oTnunumne ot aTo-
ro, mexrosioausi GPRS npegno-
naraeT onnaTty TOnbKo mpaghu-
Ka — obbema NpuHATON nHop-
Mauuu, BHE 3aBUCUMOCTM OT
anvTtensHocTu paboTsl B HTEp-
HeTe.

COTPYAHUKAM BO3MOXKHOCTY PabOTHI B JJOKAJBHON CeTHU
u/unu B IHTepHETEe IPU COXPAHEHUU ITOJTHOI CBOOOMIBI
nepeMeIeHua 1Mo trepputropun « Wi-Fi-zsoHbr».

Texnonozus GPRS (General Packet Radio Service)
obecmeunBaeT MOJHOIEHHBIN gocTyn B IHTEepHET 1o ce-
TSM COTOBOII CcBs3u. IIpu 5TOM MOOUMJIBHBIA TesiedoH
TOIKJIIOUaeTcsa K KOMIIbIoTepy (0OBIYHO — K HOYTOYKY
wiu KIIK) mpu momomim KabGema uepes mopt USB
(pexxe — uepesd moptT COM) 160 6eCTTPOBOIHBIM CIIOCO-
6om (mpu momoru Bluetooth miau napparpacHoit cBs-
31) U (paKTUUECKU BBITOJHAET POJIb MOoJeMa, paboTaro-
mero co ckopoctbio o 170 xK6ut/c. CoBpeMeHHBIE Ke
MOJIeJIN COTOBBIX Teae()OHOB U «CMapPTPOHBI» (YCTPOI-
cTBa, coueramwInue B cebe GYHKIIMYU MOOUIBHOIO TeJe-
¢doHA 1 KAPMAHHOTO KOMITIOTEPA) MTO3BOJAIOT paboTaTh
¢ Uuarepuerom uepes GPRS mpu momoIiii BCTPOEHHOTO
IporpaMMHOTO obecmeueHUs (IporpaMM A oOMeHa
9JI€KTPOHHON TOUTOIi, 6pays3epoB u IIp.).

Texnonozus Wi-Fi obecriedurnBaeT BO3MOMXHOCTE JO-
cryna B IHTepHET MyTeM COeqUHEHUs ¢ 6ecnposodHoil
moukxoil docmyna, MOAKJIIOUEHHON K CEePBEPY JIOKAJb-
HOMU ceTu ¢ BbIXoaoM B IHTepHET MM HEIIOCPECTBEHHO
K KabenbHOMY M HTEpHET-KaHaJTy, Ha PACCTOAHUU B He-
CKOJIBKO COTE€H METPOB.

Texnonozus WiMAX B HacToslllee BpeMs aKTHUBHO
pasBuBaeTcs KaK 3a pybesxoMm, Tak u B Poccuu. OHa BO
MHorom anajgoruura Wi-Fi, mo, B oTsimuue ot Hee, obec-
TIeUYUBAET CBA3b C TOUKAMU JOCTYIIA (6A308blMU CTMAHUUSL-
Mu) Ha OOJBININX PACCTOSHUAX — IOPAAKA HECKOJIbKUX
mMuib. ITosTomy Texunosgoruss WiMAX mpeacTaBiseT cO-
001 BecbMa IepCIeKTHUBHOE pelleHue mjs Poccuu, o6-
Jafaiolieil 3HAUYUTEILHBIMU TePPUTOPUAMU (0COOEHHO
B CEJIbCKOIl MECTHOCTH), B TOM UHCJie He OCHAII[eHHBIMU
TeJae(OHHOU CBA3BIO.

NMoakno4yeHUe Ha ceTeBOM YPOBHeEe

Hanomuum, uto aast pabotsl B IHTepHETe Bce KOMIIBIOTE-
DPBI JOJIXKHBI UMETh YHUKAJLbHble nybauiHvle IP-adpeca.
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ITosToMy Ham KejiaTeJbHO 3HATh, KAKUMH CIIOCOOAMU
obecnieunBaeTca nodkaouenue kK HnmepHnemy Ha ypoeHe
npomokona IP.

Kak yixe rosopuioch, IepBOHAYaJbHO BCEM IIO[-
KJaoyaBmuMcs: K VIHTepHEeTy KOMIIbIOTepaM BBIZEJIs-
Juch peanvHuvle IP-adpeca, a camo Takoe IOAKJIIOUEHUE,
€CTeCTBEHHO, OCYII[€CTBJIAJOCH C IIOMOIIBIO OOBIUHBIX
Mapupymu3amopos. ITOT CIOCOO0 B3aMMOJEHCTBUA C
HWurepHeToM OBLI cAMBIM HPOCTBIM, 3(MEKTUBHBIM U K
TOMY Ke obecrieurnBaJl OBICTPBIN JOCTYII KO 8CeM KOMMNb-
tomepam Hnmepuema. OgHako y Hero ObLia u «obpar-
Has CTOPOHA Menajau». Bo-mepBbIX, TPeboBAIOCH OOJIb-
1I10€ KOJIMUYEeCTBO NyOanuHbIX IP-ampecoB, UTO IIPUBOIUIIO
K BCe Bo3pacrawIeMy ux Ae@UIUTy U TOBOJIBHO KPYII-
HBIM CcUeTaM 3a ImoJib3oBanme uTepHeTOM (TaK Kak 00JIb-
IIMHCTBY KOMMEPUECKUX OPTraHu3alluil MTPUXOIUJIOCH
OILIaYMBATh KaXKABIN aapec IS KaKJI0ro KOMIbIOTepa).
Ho camoe ritaBHOe — Bce KOMIOBIOTEDHI JIOKAJIBLHON CETU
CTaHOBUJIUCH 0OCMYNHbLMU AJS BCEro ocTajabHoro UH-
TepHeTa, a 3HAUYUT — JIeTKO ya3eumbimu. Ilocnennee o6-
CTOATEJILCTBO CTAJO0 OCOOEHHO OYEBUIHBLIM B HOs0pe
1988 r., Korga mepBBLIN KOMIILIOTEPHBIN «uepBb» Mop-
puca BBIBEJI M3 CTPOSA KasKABIN mecaTwlii (!) KOMIIbIOTED
TorgaiiHero MHTepHeTa, Ha Iapy AHEH IPaKTHUUYECKU
TOJIHOCTBIO ITapajimnsoBaB pabory Ceru.

Ona obecneueHmA 3aIUTHI IPU HMOAKJIOUeHUUu K WH-
TEePHETY JIOKAJIbHBIX ceTell ¢ peanbHBIMU [P-angpecamn
Ha MapIIpyTU3aTOpPax OOBIYHO HACTPAMBAIOT TAK HAa3bI-
BaeMmsle [ P-gpunvmput (wnu cnucku docmyna, IP Access
Lists), KOTOpble pPas3peIIarT IiepechliaTh BO BHYTPEH-
HIOIO CeTh IaKeThl TOJILKO K OIIpefileJeHHBIM KOMIIbIOTe-
paM u TOJBKO IIO OIIPeJeJIeHHBIM IIPOTOKOJIaM.

YT00BI pemruTh 06e mpPoOJIEMBI — 3aIllUTHI JOKAh-
HBIX ceTell 1 HeXBaTKU peasbHbIX IP-ampecoB — ¢ 90-x rT.
cTajla MHTeHCUBHO MPUMEHATHCA YsKe paspaboTaHHAA K
TOMY BPEMEHU MeXHOA02USL MPAHCAAYUL cemesblx adpe-
cos (Network Address Translation, NAT; cm. RFC 1631
or 1984 r.). IIpu ee ucCmoaB30BAHUHK y WIpoBaigepa
MOJKHO MMOJYUYUTE eJuHcmaeH bl TyoauuHbIil IP-agpec
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(XOTsA OOBIYHO WX MOJYYAIOT HECKOJBbKO, UTOOBI UMETH
BO3MOJKHOCTh NYOJMKOBATH BHYTPEHHUE IIOUTOBBIE U
Beb-cepBephI MO Pas3HBIMU peanbHbIMU IP-ampecammn).
9ror IP-agpec HasHadaerca 6HewHeMmy uHmeppeiicy
NAT-mapwpymusamopa, NCIOJIB3YeMOTO I ITOJKJIIIO-
yeHud cetTu K IHTEepHeTY.

Bo BHyTpeHHel ke cetu npumenaiorca IP-anpeca,
paspellieHHbIe AJA JOKAJbHBIX ceTell (HampuMmep, U3
nmamnasoHa 192.168.0.0), Tak UTO B IIpemesiaXx CeTu
opraHus3anuyu KOMNOBIOTEPHI B3ammojeicTByrT 1o IP
COBEPIIIeHHO HOPMAaJIbHO.

Opuako HenocpedcmeenHas paboma ¢ Hnmeprnemom
Nnpu UCNOAb306AHUU 6HYMPEHHUX A0Peco8 HeB03MOHCHA
(BcrioMHUTE, UTO MakKeThl ¢ IP-agpecaMu MCTOYHUKA U3
JI1ana3oHoB AJId JIOKAJIbHBIX ceTell B IHTepHET He map-
wpymusupyiomesa). Ilosromy NAT-maprpyTusatopy
upu ormpaBke Kakmoro IP-maxkera B HTepHET HYMKHO
3aMeHUTH (mpaxcauposamyv) IP-anpec ncrounuka (T. e.
aZpec BHYTPEeHHET0 KOMITbIOTEePa) B paspeIteHHbIi, Map-
IMIPYTUSUPYEeMbIlI MHTepHeToBcKuii IP-agpec, KOTOPBIM
ABJSIETCA OMWH W3 aJpecoB ero BHeITHero murepdeiica.
ITaker yxomutr B WHTepHET ¢ peanbHbiM IP-anpecom wu,
cJIenoBaTeIbHO, AOCTABJSAETCSA II0 HAa3HAYEHUIO — Ha-
npuMep, HOXOoAuT g0 BeO-cepBepa. Cepsep ke B MHTEp-
HeTe OTBeYaeT Ha 3aIlpoc ITaKeToM, B KOTOPOM B KauecT-
Be IP-ampeca HasHaueHUs YyKasaH aIpec BHEIITHETro
uHTepdeiica NAT-mapmipyTusaTopa, 1 9TOT IMaKeT TaK-
JKe mocraBiserca 6e3 mpobseM. [Tomyuus ero us MHTED-
Heta, NAT-MapiipyTusaTop Ipou3BOAUT 0OpaTHOE IIpe-
obpasoBaHue, 3amenasa IP-agpec HasHAueHHUsS B IaKeTe
(T. e. agpec cBoero BHeITHero nurepdeiica) aapecoM Tpe-
0yeMOoro BHYTPEeHHEro KOMIbIOTEPA, IIOCJIE Yero OTIIPaB-
JIseT TTaKeT BO BHYTPeHHIOW ceTh (puc. 10.1).

B pesynbraTe BHYTpeHHUN M BHEITHUU KOMIIBIOTE-
PBI «CUMTAIOT», UTO OOIIAIOTCA APYT C APYTIOM HETO-
CPeJCTBEHHO, «He I0oJ03peBad» O CYIIeCTBOBAHUU IIO-
CPeIHUKA, POJIb KOTOPOTO BBITIOJHSAET MaPIIPYTU3ATOP
c moagep:kkoit NAT.

Cpenu mpeumyiriectB ucmosab3oBaHuss NAT ocHOB-
HBIM ABJAETCA TO, YTO BHEITHWE KOMITLIOTEPHI HUUEro
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Puc. 10.1. PaGora TpaHCIATOpa CETEBBIX aJpPECOB IPU B3aumMojeiicTBuu ¢ MIHTepHETOM

«He 3HAIOT» 0 BHyTpeHHel cucteme IP-agpecamuu, opu-
MeHsIeMO# B JIOKAJBHON CeTH, U He MOZYm HANPAMYIO0
noaywums docmyn K HaAxX00AUWUMCA 6 Hell KOMNbIomepam.
dro penmaer TexHosioruio NAT oueHb IIpHBIIEKATEJILHOI
MMEHHO JJ1s1 00ecIieue s 3alUThI JIOKAJbHBIX CeTeld.
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Kax xe Bce 5T0 paboTraeT AJis pasHBIX TUIIOB IIOJ-

kiaoueHni? IIpu McoogIb3oBaHUM MOAEMOB BCe JOCTa-
TOYHO TPOcTo. ITociie yCTaHOBKY CBA3U C MOAEMOM 1pO-
saiidepa — mocraBmuka ycayr MWurepuera (ISP,
Internet Service Provider) KTueHTCKUI MOJEM aBTOMA-
TUYECKU TOJyJYaeT 00uH u3 peanvruvix IP-adpecos, 3a-
perucTpupoBaHHBIX IIPOBaiilepoM (3aMeTuM, YTO HEKO-
TOpBbIe TIpOBaiiiepbl
mpegHa3sHAUEHHBIE JJIA JIOKAJIbHBIX CeTell, a 3aTeM IIpU-
mMeHAIT NAT-MapIipyTr3aTops).

BRIZAOT KJueHtam IP-ampeca,

Ba:xno!

Yro6Bbl B TaKOWl CcUTyalluud BalUTUTH CBOM
KOMIIBIOTEP OT «B3JIOMAa» U IOTEPU JAHHBIX, CIELYET
0053amesbH0 NOAb308AMbCA NEePCOHATLbHBLM OPAHO-
MAY3pom, BKJIIOUUB €TO B CBOMICTBAX BAIIIETO MOJEM-
HOTO MOAKJIOUeHuA K VIHTepHeTY.

Ecau npu aTOM B cBOMCTBaX MOJIEMHOTO ITOKJIIO-
uyenusa Ha KomuboTepe ¢ OC Windows 2000 mau XP
pas3pemuTs o6wuil docmyn K nodxkaieHuio k¥ HHu-
mepnemy (Internet Connection Sharing, ICS), To
Balll KOMIILIOTED CTAHOBUTCS €Ille ¥ MapIIpyTU3aTO-
pom ¢ moxamep:kkoit NAT, obecreunBaromiuM 83au-
Mmodeiicmeue cell domawiHeit cemu ¢ Humepuemom.
CereBoMy wmHTepdelicy OpU 3ITOM Ha3HAUAETCA
IP-agpec 192.168.0.1, m Ha BaImIeM KOMOBIOTEPE
HaunHAIT paborats cayxibévt DHCP u DNS-npoxcu.
HepBaﬂ "3 HUX BBIOAET BCEM OCTAJIBHBIM KOMIIBIOTE-
paM goMaliHel ceTH TaKWe IlapameTpsbl, Kak IP-az-
pec u3 pgumamnaszoHa 192.168.0.0, MacKy moxceru
(255.255.255.0), agpec mafo3a (192.168.0.1) u
agpec DNS-cepBepa (192.168.0.1), a BTOpas —
obcaykuBaeT 3ampochl DNS-KJIMeHTOB U3 moMalll-
Hell ceTu, mepecbliaas ux cepsepy DNS mpoBaiinepa.
Bousee Toro, mpegocraBiasgeTca BOSMOMKHOCTE obecIie-
YUTh JOCTYyI u3 VIHTepHeTa K BHYTPEHHUM KOMIIbIO-
TepaM, HaIpuMep, YTOOBI OmyOJMKoBaTHL B VHTED-
HeTe Balll JOMAITHUM Be6- MU MOUTOBLIN cepBep.
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ITomo6uBIM 00pa3oM paboTaeT U IIOJABJIAIOLIEE
OOJIBIITMHCTBO COBPEMEHHBIX CKOPOCTHBIX MO/EeMOB,
NPUMEHAEeMbIX B JOMAIITHUX CEeTAX M HEeOOJBLIIUX opra-
Husanusax. Kak mIpaBuUjio, OHU SBJISIOTCA 2UOPUOHbLMU
yempoucmaeamu (wawsamu), od0beIUHAINIUMU B cebe
dyHKIIMOHANIBbHOCTE MozeMoB u NAT-mapmipyrusaTo-
POB, a HEKOTOPbIE — eIlle U BLICTYIIalOT B KauecTse Oec-
MIPOBOJIHBIX TOYEK JOCTYIIa U OpaHIMayspoB.

ITpu mogkatoueHun ke K UHTepHETY KPYIIHBIX KOJI-
JIEKTUBHBIX [JOMAIIIHUX WJIN KOPIOPATUBHBIX CeTeil
HUCIOJB3YIOT B OCHOBHOM KOMJMYMAMOPbL Mpembvezo
YPOBHS MU MAPULDYMU3AMOPbL, & BAIIUTY BHYTPEeHHEH
CeTW OPraHU3yIOT C IOMOIIBIO CIeINAJIN3UPOBAHHBIX
NOLHOPYHKYUOHANLbHLLX Opandmayspos (KOHEUHO, C
noagep:kkoit NAT). B oriuune oT mepcoHaIbHBIX MEXK-
CeTeBBIX PKPAHOB, TaKue OpaHIMayspbl MOT'YT OCYIIIECT-
BJIATH KOHTPOJb IIepeJaBaeMbIX JaHHBIX HE TOJbKO Ha
ypoBHe IP-puiIbTpoB MM yCTAHOBJIEHHBIX COEIUHEHUN
TCP, Ho 1 Ha 6oJiee BHICOKOM YPOBHe npuiokenuii. Ha-
mpuMep, OHM yMEIOT aHaJIN3WPOBATh KOMAaHABLI TAKHUX
npotokoyoB, kak HTTP, FTP uau SMTP, u 6i1oxupo-
BaTh Iepefadyy MAaHHBIX, €CJAM HCIIOJb3YIOTCA 3alpe-
IeHHbIe KoMaHabl. HacTo Takue OpaHIMaysphl 00beau-
HSIIOT C NPOKCU-cep8epamil.

NomeHHasa cuctema umeH (DNS)
B NUHTepHeTe

MpgI y:Ke TOBOPUJIU O TOM, UYTO KOMIIbIOTEDPHI B IHTEpHE-
Te (MX IPUHATO HA3BIBATh Y3/AMU) UCIOJb3YIOT AJs
B3auMoelicTBUs umcjaoBblie IP-ampeca, Torma Kak Jro-
IAM yaoOHee paboTaTh CO CJIOBECHBIMHU MMeHaMu. UTo-
OBbI B CETEBBIX MPUJIOKEHUSAX MOKHO OBLIO IPUMEHATH
CJIOBECHBIE UM€EHA, TpedyeTcda MexaHu3m npeodpas3osa-
Hus umeH 6 IP-adpeca.

Takux cnoco60B BO3MOKHO JBa: MOMKHO HCIIOJIB30-
BaTh TEKCTOBBIH (pailyi, B KOTOPOM 3aIllMChIBATH BCE CO-
orBeTcTBUsA uMeH IP-amgpecaM, a MOMKHO BOCIIOJIb30-
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darin HOSTS, TOnMbKO Yxe 6e3
pacLUMpeHusi, 40 CUX Mop cylue-
cTBYyeT 1 paboTaeT BO BCex one-
paumoHHbIx cuctemax Windows,
NnoaaepPXUBaOLWMNX  MPOTOKOS
TCP/IP (ero MOXHO HalTu B Ka-
Tanore $Windir$\System32\
Drivers\Etc). [paBga, no
YMOMYaHUIO OH COAEPXKUT TOSb-
KO OfHY 3anuCb, CBA3bIBAOLLLYO
mMma localhost C agpecom
127.0.0.1.

BaThbCA CIEIUAJbHON CJaykb0ii — cucmemoii DNS.
ITepBoHauanbHO, KOTJa y3Ji0B B MHTepHeTe OBLIO ere
He TaK MHOTO, MPUMEHAJCSI MMeHHO (Galyj ¢ mMeHeM
HOSTS.TXT, KOTOPBIII HOAAEPKUBAJICA CETEeBLIM II€HT-
pom Craudopackoro yuusepcurera (Stanford Research
Institute’s Network Information Center). smenenus
B Hero ((haKTUUYECKU — pezucmpayus UMeH KOMIIbLIOTe-
POB) BHOCHJIUCH TOJBKO TaM, a 3aTeM 9TOT (hailjl CKauu-
BaJICs HA BCe OCTaJbHBIE y3Jbl MHTepHeTa.

Korga B mavase 80-x rr. Hauajcsa OypHBIN POCT UHC-
Ja y3yg0B IHTepHeTa, TaKas CUCTeMa IIPOCTO IIepecTasia
HOpPMAaJIbLHO paboTaTh — B (haily MPUXOAUIOCH TTOCTOAH-
HO BHOCUTH M3MEHEHUdA, M00aBJIAS BCE HOBBIE U HOBBIE
y3JbI, Ja M KONUPOBaHNE M3MEeHEHHBIX (aiijioB Ha Bce
ya3iabl B VIHTepHETe 3aHMMAJIO BCe OOJIbIIIe M OOJILIIIE
BpPEeMEeHH.

B pesynbraTe OLIIO TIPUHATO PEIleHNE OTKA3aThCA
oT eguHOrO (hailyla U MepelTH K pacnpedeieHHoil 6a3e
0aHHLLX UMEH, B KOTOPOU OBLIM BBIAEJEHBI 30HblL OM-
semcmeennocmu. Takas cucTeMa IOJydYnJa HasBaHUe
DNS (Domain Name System), oHa ©UMeeT TPEBOBULHYIO
CTPYKTYPY, B COOTBETCTBUU C KOTOPOM CTPOUTCS CTPYK-
Typa caMuXx AOMeHHBIX uMeH (puc. 10.2).

Kopresoil domen

d/ N\ b Ilomerwvt
.com .edu ru .be
nepe0zo YpoHs
// \ P yp
4 / N\
microsoft.com mail.ru  rambler.ru Homenwvt

~.

-

google.com
| www.microsoft.com

8MOpP020 YpOBHs

sales.microsoft.ru

marketing.microsoft.ru

Jomernvt
mpembuezo YpoeHsa

Puc. 10.2. TIpumep CTPYKTYPHI JOMEHHBIX NMEH
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Pasymeetcs, kpynHble GupMbl
BOBCIO CTPEMSTCS 3arnofyynTb
«MPECTWXHbIE» JOMEHHbIE NMe-
Ha, oTpaxatolime X HasBaHue
unu cdepy gestensHoctn. NHo-
roa 91O MpPUBOAMT K Kypbe3aM:
HanpuMmep, HUYEM He npumMmeda-
TenbHOEe OCTPOBHOE rocyaapcT-
Bo TyBany, He4aBHO MOMNy4MB-
Lwee cobCTBEHHbIN JOMEH BEpX-
Hero ypoBHsi (tv), BMOMHE MO-
XEeT CTaTb rMaBHbIM «3KCropTe-
poM» (C BeCbMa HeMarsbIM exe-
rOAHbIM  4OXOAOM) [OMEHHbIX
umeH 6onee HU3KUX YpPOBHEN
0N CalnToOB TenekoMmnaHui wu
UHBbIX (OVUPM  «TENEBU3NOHHOTO
6usHeca».

C Tex 1mop cemegoil UHGOPMAYUUOHHBLIL yeHmp (Te-
nepb o HocuT HasBaHue «InterNIC») orBeuaeT TOJIBKO
3a «KOPEHb» CHCTEMBI (ero 0OBIYHO 0003HAUAIOT OLHOI
TOYKOI — «.» U B MIM€HAaX y3JI0B IIPOCTO OITyCKAIOT), 3a
COOTBETCTBYIOIUE KOpHesble cepsepbl (Root Servers
unu Root Hints) u 3a perucTpaium 0omMeH08 8epxXHezo
ypoena (Top Level Domains, TLD). [loMmeHBI BepXHETO
YPOBHSA OOBIYHO MMEHYIOTCS II0 TUIIAM OpraHu3aIuii, B
yactHoctu, aasa CIIMTA (com — pasg KoOMMepPUYecKHux,
edu — mia o6pasoBaTeJNbHBIX, OV — [JIsI IIPABUTEJb-
CTBEHHBIX W T. I.), uaum no ctpaHam (ru — Poccus,
be — Besabrusa u up.).

Hwuxe pacnosaratorca domeHbl 8Mmopozo YposHs, pe-
TUCTPUPYEMble B JOMeHaX BEePXHEro ypoBHsS, M B HUX
yoKe JOIIyCKaeTCs PerucTpanus KaK ysJoB, Tak u 00-
yepHux domenos (SubDomain). IIpu sTOM BakKHO, UTO
aIMUHUCTPATOP, 3aperuCTPUPOBABIIUI, CKaKeM, I0-
MEeH company.ru, UMeeT NOoJHble npasa Ha ceoil 0o-
MeH — MOKeT CO3JaBaTh JOUepPHUe JOMEHbI U PErucT-
pupoBaTh y3Jbl 0e3 yBeZOMJIEHUS ITOMEHOB BEPXHUX
ypoBHe#. OqHAKO OH OTBEUAET 3a IPAaBUJIbHOE QYHKITHO-
HupoBaHmue cucteMbl DNS B paMKax cBOeil 30HBI OTBET-
CTBEHHOCTH.

Caysx6a DNS paboraer Becbma sahderkTuBHO. s
HaXOoXKJeHus Jioboro szaperucrpupoBanHoro B DNS
KoMIIbIOTepa (Hampumep, www.company.ru) JocTa-
TOYHO OOPATUTHCS K OJHOMY U3 KOPHEBbLX Cep8epos,
KOTOPBIX Bo3BpaTuT cuucok DNS-cepBepoB, oTBeuaio-
mUX 3a JOMEH .ru. 3alpoc K HUM IIO3BOJIUT BhIfC-
HUTH crnucok DNS-cepBepoB, HOAIEp:KUBAIONIAX I0-
MeH company.ru, OOpaTUBIINCHL K KOTOPHIM MOYKHO
Oymer ysKe BBIACHHUTL [P-agpec KoMObioTepa
www.company.ru. IMEHHO TaKoO¥l aJTOPUTM [AeHCT-
BUI mpuMeHseTcA AjaA OosbmimHcTBa DNS-cepBepoB
IpU pa3peuleHuu uMeH.
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BcemMupHas nayTuHa
(World Wide Web)

Tenmepsb, Korga Hallla CeTh IIOCTPOEHA, 3aIlUINeHa, IOA-
KJroueHa K VIHTepHeTYy u HacTpoeHa AJid paboThI ¢ MMeHa-
MU y3JIOB, HAM OCTaeTCs TOJHKO Y3HATh, KaKUe CAYHCObL
mpenocTasiseT HaM VIHTepHeT U KaKue IporpaMMbl HY K-
HO KCIIOJIB30BATh JJisI PabOTHI C 9TUMU CIIYy:KOamu.

Hauymem ¢ caMoro momyJsapHOTO CEromgHs cepBuUca
WNurepuera — BceemupHoii naymunst, unu World Wide
Web ( WWW, W3). 3amerum, uro WWW sABJIsSeTCA TOJID-
KO OJHOIT M3 MHOJKeCTBa CJIy:K0, padoTatomux B MIHTED-
HeTe, OJHAKO MMEHHO U3-3a Hee K VIHTepHETY MOIKJIIO-
YyaeTcsa TIOAABJsAIONIEe OOJBIITUHCTBO IIOJb30BaTeseH
(MHOTHE M3 HUX JajKe IMoJaramT, YTo HOHATUS « WW W »
u «/IHTepHET» COBIIAAAIOT).

OcuoBel WWW 0ObLIu 3a710KeHbl B KoHIle 80-X IT.
XX Beka B EBpomeiickoM IIeHTpe SAAEPHBIX KCCJIEI0Ba-
auit (CERN) B iKenese. Cany:x6a WWW 3sagymbiBasiach
KaK YHUBepcaJbHas Cpela, C ITOMOIIbI0 KOTOPOH yUeHbIe
Moy ObI OBICTPO OOMEHUMBATLCSA MH(poOpMAaIei J60ro
THUIIA; CPefia, B KOTOPOH CChlIKU MOTJIN ObI YKa3bIBATh HA
zunepmexcmosvie 00seKNMbl, HAXOLAIUECT 6 JLI000M Me-
cme Hawell naaHemut. B pesyibrare 6bLIH paspaboTaHbl
cama cucrema WWW, sa3vik pasmemku 6e6-cmpaHuy,
HTML (HyperText Markup Language) u cnoco6 adpe-
CauUU € NOMOWbI0 YHUBEPCANbHO20 UdeHmuuramopa
pecypca (URL, Uniform Resource Locator). Kpome Toro,
OblIa co3maHa IepBasd npozpamma npocmompa 6ed-cmpa-
Huy (6paysep), IePBLIii 8e6-cepsep 1 paspaboTaH nNPoOmo-
Koa ux esaumodeiicmeus — HTTP (HyperText Trans-
fer Protocol). B 1991 r. Bce 2T0 OBIJIO OIYyOJNKOBAHO B
WuTepHeTe 15 CBOOOAHOTO MCIIOIH30BAHUS.

World Wide Web mo:xkHO ompenenuTth Kak pacnpe-
O0esleHHY10 UHQOPMAUUOHHYIO CcucmeMly, OCHOBAHHYIO
Ha zunepmekxcme. CIOBO «paclpefieieHHAA» B TaHHOM
cJiyuyae 03HAYaeT, UTO JaHHBIE, KOTOPBIE OTOOPAYKAIOTCS
BammuM Be0-6paysepoM, MOTYT pacmojararbcs Kak Ha
cocelHEM KOMIIbIOTEpe, TaK M Ha CepBepe Ha JPYyroM
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B WHTepHeTe cyluecTBylOT cne-
umarnbHble obwedocmyriHble
cepgepbl  Onsi  pa3MeweHust
geb-calimos (xocmuHea), Ha-
npumep Narod.Ru nnm Chat.Ru.
3peck (Mocne BbINOMHEHUS He-
CNOXHOW MpoLeaypbl perncrpa-
uun) nobon xenawwmn MoxeT
6ecnnatHO MONy4nTb BO3MOX-
HOCTb pa3MecTUTb CBOW COBCT-
BEHHbIN CanT.

KOHIle 3eMHOro Imiapa. Hampumep, B mpeneiax s8eo-
CMpPAaHUUbL, Pa3MEIeHHOM Ha OJZHOM CcepBepe, MOKET
0TOOpaKaThCs PUCYHOK, XPAHSIUICST Ha COBEPIIEHHO
IPYyroM cepBepe, Ha KOTOPBIII B MCXOJHOM TEKCTe BeO-
crpauuiibl (Ha aseike HTML) cmesmana cooTBeTCTBYIO-
1I1as CChLIKA C YKasaHueM TOYHOTO aJpeca pasMeIneHns
9TOTO PUCYHKA.

Nudpopmanua B WWW 1mpexacraBiserca B Buie
6€0-cmpanuly,, KOTOPbIe MOTYT COJEpP:KaTh OOBIUYHBIN
TEKCT, WU JKe 2Uunepmexcm, a TakKe npaKmuyecku aw-
Ovte Opyzue OaHHble, B TOM Yucye rpaduKy, My3bIKab-
Hble UMW BuAeo-poamku. Kpome Toro, Ha BebG-cTpaHuU-
1Max MOTYT pasMeIllaTbCA CCblLIKU Ha  Apyrue
BeO-CTPaHUIIBI, XPAHAIIMECS HAa TOM JKe CaMOM WJIM Ha
JaboM npyroMm cepBepe B MHTepHerTe.

CchLIKY Ha BebO-CTpaHUIIAX OTOOpaKaioTCs KaK BhI-
JIeJIeHHBIA (OOBIYHO IIBETOM W IOJUYEPKUBAHUEM) TEKCT
nIu Kak rpaduueckue mzodpakenus (puc. 10.3). Eciu
HaBeCTU HA CCBLIKY yKasaTeJb MBIIINA, OH U3 CTPEJKU
00BIUHO IpeobpasyeTcsa B n300parkeHne «PYyKU C IO HsI-
TBIM YKa3aTeJbHBIM ITaJbIleM». Jl100as Takasd CChLIKA
peanusyetr nepexod K IPYyroMy I'AIePTEKCTOBOMY JOKY-
MEHTY, KOTOPBIN MOKET 0KasaThbCA He IIPOCTO BeO-cTpa-
HUIeH, a, HAIIpUMep, WCIIOJHAEeMON IIPOrpaMMOUN WU
MYJbTUMEIUNHBIM (ailjioM; TOTAA IeJTYOK MBIIIBIO 10
CCBhLJIKE OTKPBIBAET 3TOT HOKYMEHT.

Hanummre ﬁmﬁ KOMMEHTAPUNA

Puc. 10.3. TunuuHas cchlIKa Ha BeO-CTPAHUILE

Beb-cTparuisr pasmemiaorca B WWW Ha ge6-cepse-
pax B BuJe CBA3AHHBIX APYT C IPYroM HaOOPOB, HA3bIBAE-
MbIX catimamu. CaifiTbl MOTYT NPWHAJIEKATH KaKOMY-
160 KOHKPETHOMY JINILYy WJIW OPraHU3alluU U IOAJAep-
JKUBAIOTCA paspaboTumkKamu (8e6-macmepamus).

ITpu obpalmenuu K BebG-caiiTy Bcerga OTKPBIBAETCSA
ero 2/1a8Has CMPAHUYA, WHOTAA TaK)Ke HasbiBaeMas
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Odomawneil (home page). I'maBrasa crparuna (puc. 10.4) —
9TO TOYTHU TO Ke camMoe, UTO OOJOKKAa KypHaJa WU
mepBas crpaHuria raderbl. OOBIYHO Ha Hell MyOJIUKyeTcs
HamboJiee IPUBJIEKATeNbHAS HHMOpMAIUS (MHOrZA —
TPOCTO KapTUHKA UJIN MYJbTUMEIUNUHBIA POJIUK), CUM-
BOJIMBUPYIONIAS comepikaHue caiita. [[asa ymobcTBa pa-
0OTHI HA TJIABHOII CTPAHUIIE YACTO PA3MEIal0T KOJOHKY
OTJIaBJIeHUs, Kapmy cailma, Jub0 HABUZAUUOHHYIO na-
HeJlb, TIO3BOJISIONINE IIOCETUTEISIM caliTa OLICTPO HAUTH
TpebyeMyo MHMOPMAIIIIO.

‘A Microsoft Poccwa - Microsoft Internet Explorer

X
©afin  [paeka Bua  UsBpadkoe  Cepeuc  Cripaska 4

OQrea - © - ¥ B O] POrome g wsommos 9‘@. Zom-LRE S

Aapecy | @] http: . microsoft.comjrujru

~| Mepexos | Cewinkn >

H 2
Microsoft

poweredBy £ Live Search

a * PasAent calTa:

Maxere @)

caenate '® Microsoft Poccka
- ITOT CaidT -

nyuwe?

MpoaykTs!
Pecypibl

KynuTe MO Microsoft
MapTHEpaM

OfiyusHHE M cepTHEHKALMA
O Microsoft

Microsoft CpegHemy BusHecy: : :
TEXHOMOrnn Ans peweHus busHec-3agay 3 .

il R |

nasHoe »

CneynpeanoHeH1s Enusaiiume mMeponpuaTHa

# MapTHepan Micrasoft: YectHaa wrpa #* VHTEPaKTHEHEIE BE6-TPAHCAALHK

Hogble myBamkaumH
® JKCKNHIHEHDE NPEANOKEHHE! * Bce MeponpHATHA

npHoBpeTHTE cpeacTEa paspabioTkH

Manszopatenam MK ANA BCER KoMEHLE!

/inA BrsHeca Bre CNEUHAnbHEE NPEANOKEHHA
IT-npadeccHoHanam

PanpabaT N

&] rovoso D WHTepHeT

Puc. 10.4. ITpumep riaaBHOM CTPaHUIIBI PYCCKOASLIYHOIO pasfesa caiitTa Koproparuu Microsoft
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CrpaHuIilbl Be0-CAaiTOB OOBLIUHO CTPYKTYPUPYIOT Of-
HAM U3 CJHEAYIOIINX TpeX CI0CO00B: JHWHEHHBIM,
JIPEBOBUAHBIM WJIU IPOMU3BOJIBHO.

Juneiinotii 6e6-caim (Linear Web Site) momobeH
OOBIYHOI KHWIre: BbI HAUMHAETe C IIepBOi (TJIaBHOI)
CTPaHUIIbI, 3aTeM IIePeXOJUTe KO BTOPOIl, TPeThel, ueT-
Beproit u Tak maiee (puc. 10.5). Takue caiiThl yo00HBI
TeM, UTO B HUX TPYIAHO «3a0JIyAUTHCS» — BBI BCErza Mo-
JKeTe JIETKO BEPHYThCS He TOJLKO K IPeIbIAYIIell u cie-
IVIOIell CTPaHUIlaM, HO U, €CJIM 9TO IIPEeIyCMOTPEHO CO-
3maTensaMu caiiTa, K Jm000# apyroi#i. Takoii cmoco0
mpeacTaBaeHuA NHOOPMAIIUY YaCTO UCIIOJIb3YIOT, UYTOObI
ocJIe0BaTeJLHO IIPOBECTU UYUTATEJSA II0 IEJIOM cepuu
CBSI3aHHBIX APYT C APYrOM MAaTEPUAJIOB UJIU CTATell.

- Sl
i =

i
“witk be
2 Exing o cosie
S

o

oTaue ®Fause

naBHas CTpaHuua

Puc. 10.5. Jluneiiupiii Be6-caiT

Beb6-caiim ¢ dpesosudrnoit cmpyrxmypoii (Tree Web
Site) opraHm30BaH IMOJOOHO «TeHEaJOTUUECKOMY [Ipe-
By». BBl HaumHaeTe ¢ IJIaBHOM CTPAHUIIBI, a 3aTEM MO-
JKeTe BBIOpPATh OOWH M3 HECKOJBKUX pa3desnos caiiTta
(puc. 10.6). Takas cTPYKTypa XapakTepHa JJis CaliTOB
MHOTOIIPOUILHBIX OpTaHM3anuil Wiy KoMoaHuil (Ha-
IpUMep, IPOU3BOAUTEEH IIPOrPaAaMMHOI0 00eCIIeUeHU s
uau o60pyJOBaHUs, KOTOPhIE XOTEJU Obl IPEACTaBUTH
pasinyHble JUHEHKU CBOEU HPOAYKIINMU), Hjasa WHTep-
HEeT-MarasuHoOB, TOPTYIOIINX Pa3HOOOPasHBIMHU TOBapa-
MU, U np. TUOUYHBEIM IIPUMEPOM TaKOI OpraHu3aIuu
caiita gaBasgercsa BeO-caiiT Kopmoparnuu Microsoft
(www.microsoft.com).
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Puc. 10.6. Be6-caiiT ¢ ApeBOBUIHON CTPYKTYPOI

Beb6-caiim ¢ npoussoavroii cmpyxmypoii (Random
Web Site) mpaKTuuecKu He UMeeT YeTKOII OpraHu3aIiuu
¥ YacTO IIPeACTaBJIsIeT CO00II XAOTUUYHBIM MACCHUB HMH-
dopmaruu, CoOeqUHEHHON NEePEeKPECTHBIMU CCHLIKAMU.
BbI MosKeTe IepexoauTh CO CTPAHUIILI HA CTPAHUILY, HO
OTBICKATh, B KAKOM MeCTe caliTa Bbl ceiluac HaXOIU-
TeChb, UJIM BEPHYTHCA Ha IJIABHYIO CTPAHUILY OyIeT He
Tak-To mpocto (puc. 10.7). Takasa HenpodeccruoHaIb-
Hasli CTPYKTypa XapakKTepHa IJd HAYMHAKIIUX Beb-
MacTepoOB WUJU JJis OPTaHU3aIUi, He UMEIOINX YeTKO-
ro IIpPeACTaBJIeHUs O TOM, KaKyio MH(MOPMAIIKIO U B Ka-
KOM BHUJie OHU XOTAT Pa3MEeCTUTh Ha CBoeM Beb-caiire.
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Puc. 10.7. Be6-caiiT ¢ Ipou3BOJBHON CTPYKTYPOI

Haxomner, cienyer yIOMAHYTH O TaK HA3bIBAeMBIX
8e0-nopmanax m nouckosvlx cucmemax (3Tu QyHKIIUU
HepeaKo 00beAnHAIT). TUMMUYHBIMU IIpUMepaMu Beo-
HOpPTAJIOB SABJIAIOTCA CaWThl www.rambler.ru u
www.yandex.ru. C roJIoBHOUW CTpaHUIIBI IIOpTajia HO-
BUYOK B IHTepHeTe MOKeT IepeiiTu Ha caiiThl, IIOCBA-
IeHHbIe MPAKTUUYECKHU BCeM 00JIaCTAM JKU3HU, IPUYEM,
KaK IpaBuUJo, 3TO OyAyT HauboJiee ImoceljaeMble CafiThI.
Camoe ryiaBHOE IIPU 3TOM — «He 3abayautbesa B Cetu»,
T. €. BCerJa IOMHUTH, KaKyi0 MHGMOPMAIIUIO BbI XOTEJN
Hatitu B VIHTepHeTe, U MocTapaThbCcs He o0palaTh BHU-
MaHUA Ha APYyTrue, MOKeT ObITh, maske 0ojiee MHTeEpec-
HbIe Belllr. Peain30BaHbl HA MOPTaJax TaKiKe U IIOUC-
KOBBIE CHCTEMbI, IT03BOJIAIOIINE MCKAThL WH(OOPMAIIIIO
B VlHTepHEeTE 1O 3ampocy (Kawyegomy crosy niau dpase).
IIpumepaMu YMCTO TOMCKOBBIX CHUCTEM SBJIAIOTCS, Ha-
mpuMep, www.google.ru, search.msn.com u gpyrue.
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Ckpunm — 9310 Hebonblias
nporpamma, peanuaywowas Te
WM WHble  OelcTBUS  Ha
BeO-CTpaHuLle, Hanpumep WH-
TepakTVBHOe B3auMoAencTene
C nonb3oBaTenem, n npeacras-
nsoLasn cobon TEKCT (JIucmuHe)
Ha ocobom s3blke MporpaMmmu-
poBaHus (JavaScript nnm
VBScript). W3Bnevexnue nuc-
TUHra cKpunTa u3 Tekcta Beb-
CTpaHuLpbl W €ero BbINOMHEHNe
ocyuecTensieT Beb-6paysep.

CTpoka MeHIo __

2 Microsoft Poccws - Microsoft Internet Explorer.

@afin_Opasks  Bua_ Visbpawros  Cepenc  Cripasca

Kak ™Mbl yiXe rOBOPWJIH, MIPOCMOTP BeO-CTPAHMIL
IIPOUBBOAUTCS C IIOMOIIBIO CIIEINAIBHBLIX IIPOrPAMM —
6e0-6pay3epos. Bpaysepnl obecrieunBaIOT B3aMMOJEUCT-
Bue ¢ BeO-cepBepamu 1o npotoxkoay HTTP u, momxyuus
nauusie B popmare HTML, npaBuabHO 0TOOpaKaioOT UX
Ha 9KpaHe (a TaK:Ke BOCIPOU3BOAAT, €CJIM 3TO MY3bIKAaJIb-
HbII nan Bumeodaiia, MM 3alyCKalT HA HUCIOJHEHNeE,
ecau 9TO mporpamMMma unu ckpunm). OHI Tak’Ke II03BO-
JISIFOT JIETKO IEPEeXOAUTH OT CTPAHUIILI K CTPAHUILE, OT
caliTa K caliTy — TaKue IIyTeIleCTBUS YacTO HAa3bIBAIOT
«ceTeBbIM cépdunrom» (web surfing).

HecmoTpst Ha TO, YTO CErOAHs CYIIIECTBYET MHOMKECT-
BO Pas3JINYHBIX Opays3epoB, BCe OHU MMEIOT OOIIMe UePThI.
Ha puc. 10.8 mokasaHbl OCHOBHBIE KOMIIOHEHTHI OKHA

WHamnkaTop akTMBHOCTH

lMNaHenb

—o--0o RRe

SO o 57 itnare 6‘ R % W -] E g 3 )

WHCTPYMEHTOB
AgpecHasi
cTpoka

hittp: e, microsoft, comyrufruf

Microsoft CpeaHemy BusHecy:
TeXHOIOrMK Ang peweHus 6M3Hec—3a,qaq b |

Tnastoe »

HoBole myBnvikaLH
Monesosarsnan M

Anm Briseca
IT-npodeccronanam

PaspafioTubican

p—
2 1 | ~Pasaems caiira:
Moxere

caenate = Microsoft Poccra
~ o107 cair

Mpoaycrer
nyuwe?

Pecypcel
Kyrure 110 Microsoft
NapTHepar

Ofiyuenie u cepruicau
O bicrosoft

Tonkxo Ana npocheccHonancs.
Crewnansuo ana sac

Bristailine MeponpraTHa i “/7 -

o WHTepaKTHEHSIe seb-TpacHALMN b ~ e

CRELNPEANOHEHMA
« Mapruepan Microsoft: Yectan urpa

* SKCKMMIMEHDE NPEANDXEHHE:
NPHOBPETHTE CPBACTES Pa3paBoTRH
ana sceii konaHak

® Bce neponprATHA

Microsoft TechNet

* Bee cneyuansHele npeAnoxeHia

@ roreed)

@ wireprer |

CTpoka coCTOsIHUS

O6nactb oTOOpPaxeHus

Puc. 10.8. KommoueuTts! okHa Opaysepa Internet Explorer
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Brniepen

opaysepa Internet Explorer — momo0HbIe MM BbI HaiigeTe
IpaKkTUYeCKU B JIO00OM APYroM COBPEMEHHOM Opaysepe.
ITamess MHCTPYMEHTOB Opaysepa CONepP:KUT Pas3and-
Hble KHOIIKM, KOTODBIE [eJIaloT IIyTelnecTBue mo Bce-
mupHoi ITayruue 6osee ynooubsim (puc. 10.9).

O6HOBUTL

IMouck U36paHHOEe Megua KypHan lMeyvars

(r)@ (D) g v @ o) @) .

Hasan OcTaHoBUTL

Lomon

lNouta

Puc. 10.9. CrangaprHas nmaHesb HHCTPYMeHTOB Opaysepa Internet Explorer

i

CerogHst «AoMalLHen CTpaHu-
uer» 06bIMHO Ha3blBAKOT NPOU3-
BONbHbI BeB-cant (nMnbo npo-
CTO «YUCTbIN NUCT» 6e3 Kakow-
nmbo nHdpopmaLlum), ¢ KOTOporo
no yMOMYaHuio BCerga HavuHa-
eTcs paborta B VHTepHeTe no-
cne 3anycka Gpaysepa. Agpec
3TOr0 calta MOXHO yKa3aTb B
HacTpovikax ©6pay3epa, Hanpu-
Mep, caenatb «dOMallHen cTpa-
HULe» nopTan www . yandex . ru.

Kaxgas

KHOIKA 3/eCh BBINOJHIAET OCOOYIO

QYHKIIUIO:

a

a

Hasan (Back) — BoaBpairiaeT Bac Ha IIpebIay-
IIYI0 IPOCMOTPEHHY0 Be6-CTPAHUILY;

Bunepen (Forward) — mepemerliiaet Bac Ha Cleny-
IOIYIO CTPAHUILY, €CJIM Iepea STUM ObliIa HayKa-
Ta KHOonnKa Ha3san;

OcTtaHoBuTh (Stop) — mpekpairaer 3arpy3Ky Te-
KyIleii BeO-CTpaHUIIbI;

OounoButh (Refresh/Reload) — 3anoBo 3arpy:xa-
eT TEeKYIIYI0 CTPAHUILy B 3TOM K€ OKHe, OOHOB-
JIAsS ee CONEePIKIMOe;

Howmoii (Home) — moxaspIBaeT CTpaHUILY, KOTO-
PYIO BBl HACTPOUJIU B KauecTBe «JOMAULHell»;

ITouck (Search) — oOTKpBIBaeT CIenUaJbHYIO
cTpaHuny (Uau maHesb Opaysepa), I'e MOYKHO
BBECTHM TOUCKOBBIA  3ampoc K  CaOy:k0e
search.msn.com;

HN36pannoe (Favorites) — OTKpBIBaeT CIUCOK
CTPAHMUII, CCHLIKY Ha KOTOPBIE BBl COXPAHUJIN Pa-
Hee (CBOEro poja «3amMCHAsA KHUMKKA» aJgpecoB
Be0-caiiToB);
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QO Myastumenua (Media) — cchlika HA MyJIbTHME-
OUNHBIA caliT WindowsMedia.com;

a JKypuman (History) — OTKpBIBaeT CIHCOK
Beﬁ-CTpaHI/ILI, IIOCEeIIIeHHbIX BaMM B IIOCJIeJHIE
nHU (I0 yMoIYaHuio — 3a nociyenuue 20 nqHei);

O Iloura (Mail) — oTkpbeIBaeT Ballly IIporpammy
9JIEKTPOHHOM IOYTHI, MO3BOJISASA OTIPABUTH KO-
My-JIr00 COOOIeHre, KO0 IMPOCMATPUBAEMOM
BeO-CTPAHUILI UJIU CCHLIKY Ha Hee;

O ITeuatrs (Print): mosBosser pacmeuaTtaTb TEKY-
mIyio Beb6-cTpaHUIly Ha Gymare.

Hnsa ceasu ¢ UHTepHETOM AOMAIITHUX IOJIL30BaTEJIEH B
OCHOBHOM IPUMEHSIOTCS Pa3JIMUHble MOJAEMHBIE pellle-
Husd. KoJsleKTUBHBIE AOMAIIIHWE CeTH W KOPIOPATUB-
Hble KJIUEHThI, KaK IPaBUJIO, UCIIOJb3YIOT CKOPOCTHOE
MOCTOSTHHOE IOAKJIIOUEHMEe 110 BBIEJeHHON JUHUN WU
110 OIITOBOJIOKOHHBIM KaHAaJaM.

Ha yposue mporokosa IP mis paborer ¢ MHTepHe-
TOM MCIIOJIB3YIOTCA JIM0O OOBIUHBIE MAapPIIPYTHU3ATOPHI,
yTo TpebyeT GOJIBIIIOrO KoJIUuecTBa pealbHbIX [P-ampe-
COB 1 He o0ecIleurBaeT MOJKHOM 3aIlUThI BHYTPEHHUX
KOMIIBLIOTEPOB, JIM0O MapPIIPYTU3aTOPHI C IMOAAEPKKOMN
TEeXHOJOTUU TpaHcaAnuu ceTeBbIx agpecoB (NAT).

g ynobuoit paborsl ¢ IHTEpHETOM CJIeyeT ycTa-
HOBUTH U HACTPOUTH B CETHU CePBEP CUCTEMBI JOMEHHBIX
umeH DNS, xorTopsblii OyzerT mpeoOpasoBbBIBATH MMeEHA
yasoB B IP-axgpeca.

Haubonee monynapuoii cay:xk60i MHTepHeTa ABIA-
erca WWW, nipezacrasisioiias coboii riiodaabHYIO pac-
IpeJesIeHHYIO CUCTeMy BeO-CepBepoB C caMOil pasHo00-
PasHOi THUOepPTeKCTOBOII wuHQGOpPMAaIUei, MOOCTYyI K
KOTOPOII OCYIIECTBJISIETCA C IIOMOIIBIO CIeIHaJbHBIX
nporpaMM-0pays3epoB.
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@ Bonpochl n 3agaHusa

1.

2,

(=2}

10.

1.

Kakwue B0o3MOKHBI cmmocobbl moctyna B MHTepHET?
KakoBbI X OCHOBHBIE pasauyusd?

Kaxwue Buibl MOieMOB BbI 3HaeTe? B uem cX0ZCTBO U
pasnuuua ux (QYHKIMOHWUPOBAHUA IpU pabore C
WNuTepHeTOM?

. B uem pasHHIIa MeXKAY TEXHOJOTUSIMU BBIJEJICHUS

peanbHBIX IP-agpecoB  TPAHCASIIUU CETEBBIX a-
pecoB? Kakas ms HuUX ABJIAeTCA 0ojiee IIPEAIIOUTH-
TeJBLHON U Imouemy?

. B uem cyIiHOCTH TPaAHCASAIIMU CETEBBIX aJpecoB?

Kakwue npeumymiectsa oHa obecrneunBaeT? EcTob u
y Hee HENOCTATKH II0 CPABHEHUIO C BhbIJeJIeHHEM
peanbHbIX IP-agpecos?

. MOXKHO JIu «IIPEBPATUTH» CBOM KOMITBIOTED, ITOIKJIIO-

YyeHHBIN K VIHTepHETy uepes mpoBaiifepa, B «CEpPBEP
mocrymna K VIHTepHETY» A/ BCell AOMAIITHEN KOMIIBIO-
TepHoii ceT? UTo mya sToro Tpedyerca?

. Uto trakoe DNS? Kak ona pa6oraer?
. Kak crpykrypa samucu AOMEHHOTO umMeHH (He-

CKOJIBKO «CJIOB», B3aIlMCAHHBIX Yepes CHUMBOJ
«TOUKH») CBf3aHA C [OPEBOBUIHON CTPYKTYpPOU
cay:x0e1 DNS? (IlosicHuTe Ha IIpuMepe B BHIE
YCJIOBHOM CXEMHBI.)

.B uem 3akjgOuYaeTca OCHOBHOE IIPEHMYIIIECTBO

DNS?

. Hoquy II0OABJIEHNE HOBBIX NOMEHHBIX MMEH BepX-

HEero ypOBHSA BCeTa BHIBLIBAET 3aMETHBIN aKMOTaMK
BO BceM mupe?

Kak BbI cumTaeTe, KaKue NPEUMMYIIeCTBA U HeIO-
CTAaTKMW MOTJIa OBl JaTh BO3MOXKHOCTDL PETHUCTPAIlUU
IOMEHHBIX MMEH He TOJbKO Ha aHTJIMHCKOM, HO U
Ha HAIMOHAJBHOM fA3bIKe (HampuMmep, pyccKom)?
Oxkoso 10 jer Haszajg ofHA M3 POCCUUCKUX (PUPM
MIPEeIJIOKUJIA CO3LATh «CIYIKOY PYCCKUX TOMEHHBIX
uMeH» (IIpaBia, TaK U He «IIPUIKUBIIYIOCA»), IIO-
3BOJIAIONIYIO PErdCTPUPOBATH «PYCCKOSSBIUHBIE»
anpeca caiiToB. IIpu 3TOM HUKaK He 3aTparuBaJics
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12,

13.

14.

15.

16.

17.

18.

19.

cyiectByroniuii mexauusM DNS, a mjga paGoTwI ¢
«PYCCKUMU» aJpecaM’ CAWTOB KaXKIOMY KJIUEHTY
peaJjiarajoch YCTAHOBUTD HA CBOII KOMIIBIOTED CIIe-
MUAJBLHYIO MPOTrpaMMy-yTUIUTY. Kak, mo Bariemy
MHEHHIO, MOTJIa ObI OBITH OpraHM30BaHa pabora Ta-
KOH «cay:KObl umeHn» ? [loueMy oHa He HAIILJIa IITHU-
POKOT0 MPUMEHEeHUA?

Yro Taxkoe «Bcemupnaa Ilayruna»? KakoBa mcto-
pusda ee moaBiaeHusa? Kaxue ocHOBHbBIE KOMIOHEHTEI
OTPe0OoBaIUCH IJIA ee peaau3auu?

Yo 0o3HAUAET TEPMUH «pPacIpereeHHasd» B OIpee-
aeauu WWW kak «pacupeneseHHON MHMOPMAIY-
oHHOIT cucTembl»? Kakme mpemmylectBa U HeIO-
CTATKU CBAB3AHBI C 9TUM cBoiicTBoM WWW?

B uem 3akJirouaeTcsd uaes I'MIIEPTEKCTOBOTO IIPe[-
craBiaenusa uHpopmanuu? KakoBsl ee mpeumyiie-
cra?

Yro Takroe BebO-cTpanuma? BebO-caiiT? Beb-cepBep?
Kax B3amMOCBSA3aHBI 3TU MOHATUA?

Kaxoit mo:xeT OBITh TUIMYHAS CTPYKTYypa BeO-catiTa?
B uem 3akJII0OUaOTCA TPEUMYINECTBA U HEJOCTATKU
KasKJIOTO M3 TpPexX BUIOB CTPYKTYpPHI Beb-caiiTa?
B Kaxkux cayuadax MMeeT CMBICT IPUMEHATDH TY WU
UHYIO CTPYKTYPY?

KakoBo HasHaueHMe BeO-MOPTAJIOB W IIOMCKOBBIX
cucrem? (IIpuBeguTe IPUMEDHI.)

Yro Taxkoe 6paysep? Kakoso ero nasuauenune? Kak
BBl cumTaeTe, mouemy mmeHHO Internet Explorer
ABJIseTcsa HauboJiee MONMYyJIAPHBIM Opay3epoM, XOTs
MpU KeJaHUW MOMKHO YCTAHOBUTH IIPAKTUUECKU
10001 Opaysep M3 HECKOJbKUX IPYTUX HX «Ce-
MeiicTB» ?

KakoBbl OCHOBHBIE (DYHKITMOHAJIHHBIE BO3MOYKHO-
ctu Opaysepa Internet Explorer? Kax umu ymupas-
JATH?
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B aToi rnaBe

Bbl HargeTe OoTBeThl
Ha cnepyoLme
BONpPOChHI:

Kak pabomaem
a/1eKmpoHHasi noyma?
Kak cozdamb yyemHyto
3anucb 3/71eKMpPOHHOU
noymsi?

Kak nonyyamsb

u omnpaesnsimb
3/1eKMpPOHHbIe
coobuweHus?

Kakoeb! npasuna
sexniueocmu

npu obweHuu

8 UHmepHeme?

HAnsi ye2o cozdaromcs

OUCKYCCUOHHbIE
epynnbi (hopymbl)?
Ymo makoe
M2HOBEeHHbIe
coobujeHus?

Kak npuHumamb

u omnpassnsimb
M2HOB€eHHbIe
coobuweHus?

B 4em 3aknroyaemcsi
coemecmHoe
ucrnosib308aHue
¢hatinoe?

Kak onpedenume,
JnezanbHO nu
coemecmHoe
ucnosib308aHue
atinos?

CpencrtBa oOLeHunnA
N OOMeHa AaHHbIMM.
NMpaBuna noBegeHus
B UHTepHeTe

Pamee ™Mbl mosHakomuiuchk ¢ BcemupHO# mayTuHOM!
(WWW) — ogHUM 13 OCHOBHBIX MH(MOPMAIMOHHBIX pe-
CypCOB, Pagu KOTOPOI'O OOJBINNHCTBO II0JIb30BaTeIeH 1
nogkaouaerca kK MutepHery. OnHako MHTepHeT Kak
ryiobaJsibHas cpejja mepefadyy WHOOpMAIUY IIPeJoCTaB-
JfgeT U APYyrue MHTepecHble BO3MOKHOCTH: 3JIEKTPOH-
HYI0 TIOYTY, OOMEH MIHOBEHHBIMHU COOOIIEHUAMU,
obMeH (paiilaMu ¥ MHOKECTBO JPYTHX. SHAKOMCTBY C
HUMMU IIOCBAIIleHa dTa IJaBa.

aﬂeKTpOHHaFI no4yTa

INeKMpPoHHAs noyma, e-mail — ogHa u3 Haubojee yac-
TO ucmnoab3dyeMbrx (mocaie WWW) BosmosxHOCTEH MH-
TepHeTa. Kamxaprit IeHb COTHU MUJIJILOHOB
SJIEKTPOHHBIX COOOIIEHUH OTIPABJIAIOTCA M IMPUHUMA-
IOTCA II0 BCEMY MUDY. JI1000#1 MoIb30BaTE b, UMEIOIINI
IocTyn K MHTepHeTY, MOJKET JIETKO 3aperuCTPUPOBATh
OeCILIaTHBIA IMOYTOBBIM AWK HA OSHOM K3 O0OIIeo-
CTYIIHBIX CEPBEPOB 3JJIEKTPOHHOIN IIOUTHI, COOOIIUTH
IPY3bAM M 3HAKOMBIM CBOII aJpec M IOYTH cpa3y Ha-
YaTh OTIPAaBIATL U MOOJyYaTh COOOIeHus e-mail
(puc. 11.1). A B KOPIOPATHUBHOI Cpele 3JIEKTPOHHAs
mouTa y:Ke JaBHO CTajJla OLHUM W3 OCHOBHBIX METOJOB
B3aUMOJENCTBUA MEKIY COTPYAHUKAMU.
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HE3apTpan

© oafin  Mpaska Bna EcrTaeka  Popmat  Cepekc Coofilenve  Crpaska ,’
£ v u =

2% 0ERY &T Y 2=

Fomy: |0Ieole@msmail.ru

Korma: |holm@c0nt0rt.ru; boris@trapeze.ru

Ckperras: |

Tema: |3aBTDaK

MpHCoeAMHHTE: @Kama.doc (29,0 KE)

Mpueet!
Tak kak Tam HAcYeT CerofHAWHero zaeTpaka? MoxanyicTa, oTeeTeTel
Wawa

P.S. Moceinak KapTy, Kak NPOEXaTE K PECTOPEHY.

Puc. 11.1. IIpumep 3JIeKTPOHHOTO COODIIEHUS

Paboraer sJeKTpOHHAS TOUYTA HPAKTUUYECKU TaK
JKe, KaK u oObIuHas. B Heil ToKe ecTh MuchbMa, KOHBEP-
THI C aJpecaMu, CJy:K0a HOCTaBKM, IMOUTOBBIE AMUKHU.
OxHAaKO JOCTaBKa AJIEKTPOHHOTO ITHMCHhMa, B OTJIUYNE OT
OOBIYHOTO «OyMasXHOTO», PEIKO 3aHmUMaeT OO0JIbIlIe MU-
HYTHI.

YT0o0BI OTIIPABJIATH U IPUHUMATH 3JI€KTPOHHEIE CO-
001IIeHN s, BaM ITOTPEOyeTCA KAUCHMCKOEe NPO2PAMMHOE
obecneuerue 01 pabomul ¢ INEKMPOHHOU noumoil. ITo
MoKeT ObITh, Hampumep, Microsoft Outlook, Outlook
Express mnau s1060if APYyroifi noumoauvlit KAUeHN, NIn
JKe TpoCcTo Opaysep, MOCKOJbKY MHOTHE IOYTOBEIE
cepBepbl, 0COGEHHO 00IIEeAOCTYIIHbBIE, IPEIOCTABISIIOT
T0JIb30BATeNAM BeO-umHTepdeiic 11 paboThl CO CBOUMU
IIOYTOBBIMU AITMKAMHN.
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Cnam (SPAM, «Shoulder Pork
and haM»/«SPiced hAM») — B
ByKkBanbHOM MepeBoAe «npec-
CcoBaHHasi BETYMHA C NPsSIHOCTS-
MU» (Koraa-To peknamoun UMeH-
HO 3TOro ToBapa ero dupma-
M3roToBuTesb ByKBarnbHO «3aBa-
nvBana» rMoyvToBble SLUUKA —
Torga ewe obblyHbIe, HE ANEKT-
POHHbIE, — MHOMMX amepuKaH-
ckux rpaxgaH). CerogHs 370 no-
HATMEe o6o3HayaeT Gecrones-
Hble COOBLLEHMST 3NEKTPOHHOMN
noYyThl, NPUHYAUTENBHO pacchl-
naemble 6onbLIOMy Yucny abo-
HeHTOB. Takume coobLLeHus
06bIYHO cofepkaT pekrnamMHble
00bABMNEHUS, ONUCAHNS «CMOCO-
60oB ObicTporo oboraiieHus»
n np. K coxanenuto, ceroaHsi 6o-
nee 80% 3NeKTPOHHbIX NUCEM
B /IHTepHeTe siBNsieTcs cnamom.

BoJbIIIMHCTBO KIMEHTCKUX ITOYTOBBIX IIPOrPAMM HCIIOJIb-
syer npotokoybl POP3 u IMAP4 nis mogkJIHOUYeHUS K
0JIb30BATEIBCKOMY IIOUTOBOMY SIIIIUKY ¥ CUUTHLIBAHUS
mouThl, U mpoTrokos SMTP — s oTmpaBKu IIHCEM.
Beb-mocTyn K IMOYTOBBIM SAMNIMKAM OCYIIECTBJISETCA IIO
nporokoay HTTP.

Hsa obecrieueHmaA 3aIUTHI IPU IIPUEME U TIepesaue
TOUYTOBBIX COOOINEHUII PEKOMEHAYeTCS WCII0Jb30BaTh
npomoxoa SSL (Secure Sockets Layer).

IIporpamma Microsoft Outlook myisa paboTsl ¢ 1mou-
TOBBIM cepBepoM Exchange wucmoabayer npomoxo.
RPC, BrImUamINUi B ce0A BCTPOCHHBIE MeXaHN3MbI
obecnieueHnsA 6€30IIACHOCTH KaHaJa.

Hamomuum, uTo 1mpu paboTe ¢ 3JIEKTPOHHOMN IIOUTOMH
ciaeayer 00si3aTeIbHO II0JIb30BAThCSI COBPEMEHHBIMUY aH-
TUBUPYCHBIMHU MIpPOrpaMMaMu U, KeJIaTeJbHO, CPEeJCT-
BaMU 3alllUTHI OT HEYKeJaTeJbHOMU IIOUThl — CNnaMa.

B mo6oM caydae TpPUHIIUTEI (GYHKIITMOHUPOBAHUSA
9JIEKTPOHHOU TOUTHI CJAeAYIOIINE:

O BBI HaGUpaeTe CBOE IUCHMO, 00513aTETHHO YKa3bI-
Basg SJIEKTPOHHBIN ajpec IojydyaTessd cooblie-
HudA (Hanmpumep, myfriend@mail.ru);

0O mocie HaskaTusA KHONKH OTIpPaBUTHh II0YTOBAS
nporpamma (uam Gpaysep) KOHBEPTUPYET C000-
IeHNe B HYJKHBINA (popMaT ¥ OTIPAaBJSET ero Ba-
IIIeMy IIOYTOBOMY CepBepy.

Hanbite HaunHaeT paboTaTh IIOYTOBBIN CepBEP:

O nyrem obpairenus K DNS-cepBepy nqomeHa, B KO-
TOPBLIN HaAIIpPaBJIEHO Ballle MHUCHBMO (IJIsI dTOrO B
DNS perucrpupyercs cuenuajlbHas 3alliCh THUIIA
«noumosvlil oomennurx» — Mail Exchanger, nin
MX), Bam1 cepBep ompenenser uMs u IP-aapec
IIOYTOBOTO CepBepa IIoJIydaTesis;

O Mexay o00mMU IIOUYTOBLIMU CEPBepaMU yCTaHAaB-
JUBaeTCA coefuHeHUe 1o npomokxoay SMTP
(Simple Mail Transfer Protocol, mim «IpocToi
IPOTOKOJI Ilepefjayy IIOUTHI»), U Ballle IUCHMO
IepefiaeTcsa yoaJleHHOMY CepPBepy I0oJIydaTesid.
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Heobbl4HbIN cuMBON «@», Ha-
3blBaeMbIVi B NPOCTOPEYNI «CO-
6akoiny, B KOMMbIOTEPHbIA 06U-
Xo[ BBeN cospjaTeflb OfHOW U3
NepBbIX MOYTOBLIX MPOrpamm
nns ARPANet, Pain TOMNMHCOH.
B aHrmumnckom s3bike CUMBON
«@» («KOMMepYecKoe 3T») Yac-
TO WCMONb3yeTcsi B LEHHUKaX
(Hanpumep, 3anuck «10 items @
$5.28» o3HauaeT: «10 WTyK Mo
5.28 ponnapa»). TOMIMHCOH Bbl-
Gpan 3TOT CUMBOS MOTOMY, YTO
OH He ynoTpebnseTcs HU B Kakmx
MMeHax W, COOTBETCTBEHHO, He
MOXET BbI3BaTb MyTaHULbI.

CepBep azpecaTa IpUHUMAET MUCHMO, OIPELeseT,
CYIIIECTBYET JIU Ha 3TOM cepBepe TPeOyeMbIil ITOUTOBBIH
AITUK, ITPOBOAUT IPYTHe IMPOBEPKU (HAIIpUMeEp, He IIe-
PEIoJIHEH JIU TOYTOBBIHA AWK MOJIYyYATeNA) U, eCJIN BCe
B IIOpAJKE, AOCTaBJISAET NUCHbMO. Temepp IoJrydaTesib
nuchbMa, HCIOJIb3YA CBOIO IOUTOBYIO IIPOTpaMMy, MO-
JKeT IIPOCMOTPETH BaIlle COODIIleHMe.

Hecmorpa Ha [OBOJIBHO OOJIBIIIOE KOJUYECTBO 3a-
IeICTBOBAaHHBIX 3/€Ch KJMEHT-CEPBEPHBIX U CepBep-
CepBepPHBIX oIlepanuii, JTOoCTaBKa 9JeKTPOHHOTO IIHChMA,
KaK MBI y:Ke TOBOPWJIN, IIPOUCXOAUT OUYEHb OBICTPO,
WHOT/IA B CUUTAHHBIE CEKYH/IBI.

YT00BI OTHIPABIATH U MOJYUYATh 3JI€KTPOHHBIE IIHCh-
Ma, HeoOXOoouMa YyyemHhas 3anuco 3J1eKmpoHHOU NOYmbt.
Ee Mo:xHO moayuuTh B yueOHOM 3aBeleHHN, Ha paboTe
WJIY y TIpoBaiigepa, aubo, KaK yKe TOBOPUJIOCH, 3aperu-
CTPHUPOBATh Ha 0ECILIATHOM OOIIeJOCTYIIHOM IIOUTOBOM
cepBepe.

IIpu cosganuu yuyeTHOM 3amucHu AJiA Bac OyaeT 3ape-
TUCTPUPOBAH YHUKAJBHBINA 3JeKMpPOHHbLIL adpec, CO-
CTOAIINY M3 MMEHU I0JIb30oBaTessa (ero, Kak IIPaBuUJo,
MOKHO BBIODATh IO CBOEMY JKeJaHWI0), 3HaKa «@» u
Ha3BaHUA [OMeHAa: Hanmpumep, myname@hotmail.ru.
Kpome Toro, BBI TIOJSIyunTEe YHUKAJIBHOE UM MIOJH30BAa-
Tess (account, login name) u napoJivb, KOTOPbIE TOHAO-
0sTCA BaM JJIs MOAKJIIOUEHUs K cepBepy, Korja BhI Oy-
JeTe IMPOBEPATH (IOJydYaThb U OTIPABJIATH) CBOIO
9JI€KTPOHHYIO TIOUTY.

Bce cucrembl mepemaun sJIeKTPOHHBIX COOOIEHUI,
XOTA M XapaKTepU3YITCA PAa3IMYHBIMIN BHYTPEHHNMU
dopmMaTaMu TIHMCEM U «3JEKTPOHHBIX KOHBEPTOB» (HAa-
IIOMHHUM, 4YTO OJIdA BSaHMOﬂeﬁCTBHH Pa3HBIX IIOYTOBBIX
CHUCTEeM IIPHUMEHAIOTCA rnoumosbvle LLLJLIOSbL), HO TeM He
MeHee WCIIOJIb3YIOT MTOXO0XK1e 6a30Bble 9JeMeHThI CO00-
mienud (puc. 11.2). ITosTomy, ecau BbI mOMeTe Ha3HAa-
YeHHne KaXI0oro U3 9TUX 3JIEMEeHTOB, BbI CMOKeTe II0JIY-
YaTh WM OTIPABJIATH dJIEKTPOHHBIE COOOIeHUA B JIFOOOM
TIOYTOBOM CUCTEME.
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Mpueet!

Cwmarinnk

Mawa
Teno nucbma

Tak kak Tam HacueT cerofHAWHero 3aeTpaka? MNoxanyicta, oTeeTeTe!

P.S. Mocenaky kapTy, Kak Npoexate K pecToOpany.

Puc. 11.2. TunuyHble 9JIeMEHTHI 9JI€KTPOHHOT'O COOOIIEeHU S

BONbWWHCTBO MOYTOBLIX MNPO-
rpaMMm copepxaT B CBOEM CO-
cTaBe adpecHyt KHuey, No3BO-
NSALWY COXPaHATb 4acTo UC-
nonb3yemMble agpeca 3MeKTPoH-
HOW MOYTbI AN nocrnegytoLllen
ObICTPON MOACTaHOBKU B COOT-
BETCTBYHLLME NOMs NUCbMa.

BaszoBrie sy1eMeHTHI 9JIEKTPOHHOTO COOOIIEeHMA:

Q uma u adpec noayiameJsss — TOYHO TaK ’Ke,

KaK

¥ IIPU OTIIPaBKE OOBIUYHOIO IIHCHbMAa, 00a3amenb-
HOo (MHAYe THCHBMO HEBO3MOYKHO OyIeT mocTa-

BUTBH) CJENyeT YyKasaTb 3JeKTPOHHBIN 4,
TOT0, KOMY BBI IIOCBLLIAETE dTO COODIIeHUE;

Apec

Q umsa u adpec omnpagsumess — Ballud COOCTBEH-
HbIe UMA U aJpec. OTU IIapaMeTphl OOBIUHO aBTO-
MaTUYeCKM IIOJCTABJIAIOTCA IIPU  OTIPaBKe
nuchMa IIOUYTOBOM IIPOTPaMMOU UM CepBepPOM;

QO mema — Kparkass (OPMYJHUPOBKA COAEPIKAHUS

BaIlero nmrucbMa,

Q epemsa u dama — KaK IPaBUJIO, aBTOMATHUUECKU
3aIOJHAIOTCS IIPOTPaAMMOI 3JIEKTPOHHOUN ITOYTHI

HNJIN CEPBEPOM IIDM OTIIPDaBKE IIMChbMa,
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Q meno nucbma — COOCTBEHHO TEKCTOBOE COOOIIe-
HUE;

Q 8J0%eHUs — BJIOKEHHBIE B JIEKTPOHHOE CO00-
mrenue Gamabl, B TOM Ymncje rpauuecKue m300-
paskeHus, MUQPPOBbIE 3BYKO3AIINCH, IIPOIPAMMEI
U OTOKYMEHTHI;

Q xonusa (cc, coOKpallleHre OoT «carbon copy», «Ko-
NUPKa») — B BTOM II0JIe MOYKHO BBECTU 9JIEKT-
POHHBIH aJpec ellle OJHOI0 II0JYUATeIsd, €CJIU BbI
XOTUTE, YTOOLI eMy ObljIa OTIIpaBJieHa KOIIUS
JaHHOI'0 INCHMA;

Q «caenas konua» (bee, mnu «blind cc») — ToO XKe,
YTO U OOLIUHASA KOIMUA, HO «OCHOBHOM» aapecart
He Oydem 3HamMb, UTO KONIHUA IMHUChMa ObLIA OT-
mpaBJieHa APYTOMY IIOJIydaTesIo.

MpaBuna BeXnNUBOCTU Npu paboTe C NOYTOU

JJIEKTPOHHAS MOYTa IIPEJOCTABUJIA JIIOAAM HOBYIO BO3-
MOXKHOCTH OOIIEHWA U BO3POAUJIA SIUCTOJIAPHBIN
JKaHp, UyTh OBLIO He 3a0BITHIN IIOCJIe M300pETeHUs U
TIOBCEMECTHOTO pacmpocTpaHeHusa TejaedoHOB. OZHAKO
uyTOOBI TaKoOe O0IeHre ObIJI0 B3AMMHO BEKJIUBLIM U Oe-
30MIaCHBIM, CJENYyeT B3allOMHUTH HEKOTOPBIE IIPOCTHIE
npaBuia. ITOJHBIN CIUCOK 3TUX NPABUJ Cemesozo Imu-
Kema, unu «Hemukema» (Netiquette), HeTpyAHO HAUTHU
B IHTepHeTe, HAIpUMED, HA CTPaHUIE http://www.
albion.com/netiquette/ miam B mepeBole Ha pycC-
CKUU A3BIK — HAa caiiTe http://www.helios-tv.ru/
rules/netiquette/.

1. Bcerma momHUTE, UTO 8bL 00w aemecv ¢ A00bMU, G
He ¢ Komnblomepamu. ITO, MOXKAIYH, caMoe TJaB-
HOe, UTO HYXHO He 3a0bIBaTh npu pabore B HTED-
HeTe.

2. CrapatiTech Bcerjga ykaswiBaTh B mojie Tema, o uem
UJeT peub B IHCHbMe, UTOOBI IMOJyUaTe] b cpa3y MOT
y3HATh O €er0o COAepP KaHuu.
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HekoTopble cokpalleHus,
4YacTo Wucnosnb3yemble B
none Tema (1 BooGLLe npu
obLeHnn B NIHTepHeTe):

FYI («For your info») — «K cBe-
OEHNIoN;

ASAP («As soon as possible») —
«Kak MoxHO BbicTpeey;

IMO («In my opinion») — «[lo
MOEMY MHEHUIOY;

IMHO («In my humble opinion») —
«Mo Moemy ckpomMHOMY
MHEHWIOY;

AFAIK («As far as | know») — «Ha-
CKOMbKO MHE WU3BECTHO;

BTW («By the way») — «Kctatuy;

BBL («Be back late(r)») —
«Bbyay nosgHo», «BepHycb
Mo34HOY;

TTYL («Talk to you later») —
«MoTom noroBopuMy;

SIT («Stay in touch») — «OcTa-
BalNcs Ha CBA3WY;

BCNU («Be seeing you») —
«YBUOUMCS ».

3TN «CMannukn» NomoryT
BaM BbIpa3nTb CBOW 3MO-
LUn B 3NEKTPOHHbLIX CO00-
LLEHMSX:

:-) — ynbibkKa;

;=) — noaMuruBaHue;

1 =% — nouenyn;

1= ( —rpycrb;

: =0 — U3YMIIEHUE;

: =0 — KpUK;

: -D — CMex;

{} — 3eBoOTa;

: =P — nokasblBaTb A3blIK;

:=| — 6bITb B pa3gymbsx;

1 => — 31as yXMbIfika;

: —/ — HENOHUMAaHWE;

8-) — [0OBOMbLCTBO;

nT. Aa.

3.

10.

WzberatiTe ncoab30BaHUs MPOIUCHBIX OYKB B TeK-
CcTe MUCchMa: dTO YACTO BOCIIPUHUMAETCA KaK HeBOC-
MUTAHHOCTH (BCe PAaBHO, UTO I'POMKO KPUYATh IIPU
OOBIYHOM Pas3roBOpe).

. Yro0ObI cpenaTh OOIeHNe CO 3HAKOMBIMU U OJIM3-

KUMHU JIIOAbMU 00Jiee «9MOIIMOHAJIbHBIM», MOMKHO
HCHOJb30BAaTh TAK Hal3bIBaeMble «CMAULUKU» —
POKUIIBI, COCTABJIeHHbIEe M3 HECKOJbKUX CUMBO-
JIOB.

. CrapaiiTech mm1ucaTh KOPOTKHE COOOIIeHUs, a OJIUH-

HbIe — pa361/IBaf/iTe Ha YaCTHu IIyCThIMU CTPOYKaMH,
YTOOBI 00JIETUNTh UX IOHUMAHUE.

ITummure rpaMoTHO, KOPPEKTHO cocTaBjAlTe (pa-
3bl, “HAUEe BO3MOYKHO HEeIIpAaBUJIbHOE UCTOJIKOBaHIIE
BaIInX CJIOB.

. IIpu oTBeTe Ha mMCbLMO BKJIOUAWTe B Hero (yumu-

pyitme) TOJIBKO T€ YaCTh HMCXOOHOI'O COOGH_IeHI/I.‘/'{,
KOTOpPbI€ HYMHBI [JId IIOHNMAaHKWA Balllero OTBeTa.

. 3beraiiTe JUIIHET0 yKpalllaTe/JIbCTBA — OOJBIIIOE

KOJIMYECTBO KAPTUHOK, IIPU(PTHI PA3JIAUYHBIX IIBe-
TOB WM PasMepoB W T. [. YaCTO JHIIb 3aTPYLHSIIOT
YTeHUe NMuChbMa U YBEeJIWUUBAIOT ero oobeM (a 3Ha-
YUT, U BPEeMs MEPECHLIKMN). OTO OIPaBIaHHO pasBe
JIUIND B 3J€KTPOHHBIX IO3IPABUTEIbHBIX OTKPBIT-
Kax. YcTapesBIlue JKe IIOUYTOBBLIe IMPOrpaMMBbI BOBCE
He BOCHPUHMMAIOT TaKHe COOOIIeH!.

Bcerma mopmucniBailiTe cBOe IIMCHBMO, BKJIIOUAS B
OONIINCHh CBOE MMA W JIPYI'YI0 CYIIECTBEHHYIO IJIA
o0IeHnsT ¢ BaMu WHMopManuioo (HampuMep, Teje-
doH, ampec, TOJIKHOCTDh U IIP.).

ITomHUTE, UTO OOBIYHO IUCHMA EPEJAIOTCS IO CETH
B He3amn(GpoBaHHOM BUZE, IIOITOMY HUK020a He
8KI0YAilme 8 3JeKMPOHHbLE CO00UeHUS UHpopMa-
yuo 06 umenax, naporsx 0ocmyna, Homepax Kpe-
JumHnblx kKapm u m. 0.
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locmesass KHuza — OOWH U3
BO3MOXHbIX «CEPBUCOBY», pas-
MeLlaemMbIX Ha cante Ans Toro,
YTOObI €ro noceTuTenu Mornu
OCTaBMATb CBOM NOXenaHusi, no-
XBasbl N, BO3MOXHO, KpUTUYe-
CKne 3amevaHus.

OuckyccunoHHble rpynnbl (hopyMbl)

Kpome oTmpaBKU 3J€KTPOHHBIX COOOIIEHUI OTHOMY
WM HECKOJIBLKUM aJpecaTaM, dJIeKTPOHHYIO IIOUTY MOYKHO
TaKKe KCIOJIb30BaTh IJIA OOIIeHUs B OUCKYCCUOHHOIU
epynne (¢popyme, epynne Hogocmeil).

Jluckyccuonuas zpynna — 3TO COODIIIECTBO IIOJIB30-
BaTtesjelt MHTepHETa, UMEIOINX KaKKe-TO OOIue MHTe-
pPechl U OOIIAIOIIMXCA C TOMOIILIO BJIEKTPOHHON ITOYTHI
WJIN, YTO B MOCJIeIHEe BpeMs ObIBaeT ropasno dairle, de-
pes cIeruaJibHbIN BeO-caiiT. BeI MOYKeTe OTIIPABUTE BJIEK-
TPOHHOE COOOIIeHMe Ha TJIaBHBIM agpec TPYINBI, a I0Y-
TOBBIM CepBepP aBTOMATUYECKU PABOILIET KOMUU 3TOTO
nuchMa KasKJIOMYy UJIEeHY I'PYIIBI, MCHOJb3YyA UX aapeca
u3 cnucka paccvliku. Hanpumep, ecau rpymnna yuaimux-
cd TIOCEIAeT JIeTHUE 3aHATUA, OPTaHU3alUuA, IPOBOIA-
miasd 3TO MEPOIPUATHE, MOYKET CO3JaTh AJIsA BCEX IOCce-
TUTEJIEH TaKUX BaHATUA OTIAEJbHYIO IVUCKYCCHUOHHYIO
rpyumy. ITociie Toro Kak skejaroliye U3 YUCIa yIaIlIuX-
cA MONUUIIYTCA HA CIUCOK PACCHLIKY, OHU CMOTYT IIO-
CBLIATH COOOIIeHUA KaK APYT APYTY B OTAEJIBHOCTH, TaK
W BCEM UJIeHAM TPYIIILI CPasy.

B HHTepHeTE CYIIECTBYIOT THICAUN AUCKYCCUOHHBIX
TPYNII, TOCBAIIEHHBIX CAMBIM DPa3HOOOPA3HBIM TEeMaM.
Korga BeI HaxoguTE IPYyNITy, TOCBAIIEHHYIO HHTEPECYIO-
miei Bac TeMe, IPEXKAEe BCETO BBI JOJIKHBLI OTIIPABUTH B
9Ty TPYIITY COOBIIeHMe ¢ TPoch0oit 0 moanucke. OGBIYHO
B OTBET BaM IPUXOAUT COOOIIEHME, UTO BBHI CTATIU UJIe-
HOM T'PYINBI, WJIN K€ UTO KTO-TO U3 YyKe MMEIUXCA
YYaCTHUKOB TPYIIBI NOJYKEH IOATBEPAUTH BAIIy PETru-
cTpamuio u [o0aBUTH Bac B CIIMCOK MOAIUCUYMKOB. Kark-
lad NUCKYCCUOHHAA I'PYIINa MMeeT CBON HaOOp IIPaBMJI
I00aBJIEHN HOBBIX IOJIB30BATENIEl; TIepe; HauajIoM pabo-
THI B MHTEPECYIOIIEH Bac I'pyIe 00A3aTeIbHO 03HAKOMb-
Tech C STUMU IPABUJIAMU U COOJIIOfANTE UX.

Jpyroit BOBMOYKHBIY BapUaHT AMCKYCCUOHHON I'pyI-
sl (hopyMa) MOKeT OBITH peasn30BaH B Buje Beb-cati-
Ta (aHAJOTUYHO 20cmesoll KHuze). B aToM ciayuae Bce
yu4acTHUKU (opyMa, 3aperucTpupoBaHHBIE IJA 00IIe-
HUS 10 MHTEepecyoIleil ux TeMe, MOTYT A00aBIATEH B 00-
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CnoBa «B pearnlbHOM BpPeMEHU»
03HayalT, YTO, KaK TONbKO Bbl
BBOAUTE CBOe cooblleHne B
nporpaMMmy o6mMeHa MrHOBEHHbI-
MM COOOLLEHUSAMU U HAXMMaeTe
kHomnky OTnpaBuUTb, BCE Baluu
cobecenHukn, paboTawlme B
[JaHHbIi MOMEHT B CeTu, MoryT
npountatb €ro npakTU4ecku
cpasy.

MoaTomy, npexae Yem HaxaTb
3Ty KHOTKY, ellie pa3 nepeyntaii-
Te BCce CBOe coobLyeHne, npo-
BepbTE KOPPEKTHOCTb BbIpaxe-
HWUIA U UCnpaBbTe OOMyLEHHbIE
OLLINGKN.

UM CIIMCOK CBOU COOOIIEHNA UJIM OTBETHI 1 KOMMEHTA-
puu Ha y:Ke MMeloIluecs cooOIneHus. Bce ocTajbHBIE
OCETUTEJI TAKOr'0 caliTa MOr'YyT CBOOOJHO UHUTATEL 3THU
coo0b1tieHnA (BO3MOKHO, KpOMe HEKOTOPBIX (pparMeHTOB
TeKCTa), HO He MOTYT 00aBJISTH CBOU COOOIIEeHN’s, ITOKA
He IPONIYT MPOLEeAYyPY PErucTpaI(in.

OOMeH MrHOBeHHbIMU
coob6uweHnssmm B MHTEepHeTe

Hecmotpsa Ha TO, UTO 9IeKTPOHHAsS I0UYTa paboTaeT OBI-
cTpee, ueM OOBIUHAA, HET HUKAKOM rapaHTUU, UTO aJpe-
caT HeMeJJIEHHO OTBETHT Ha Ballle 3JIEeKTPOHHOE
nucbMo. s obmieHus udeped VIHTepHET 6 peanbHOM
6peMeHly MOKHO KCIIOJIB30BATH MHOXKECTBO CIIOCO0OB,
OOHAKO OJHUM U3 CaMBIX MOMYJISPHBIX ABJIAETCS HC-
OJIb30BaHe MTHOBEHHBIX COOOIIEHUI.

MezHo8eHHOEe cO00UW,eHUe — ITO TEKCT, KOTOPBIN BbI
BBOAUTE B OKHE CIEIMaJbHOIN mporpaMMmbl. deaoBeK,
C KOTOPBIM BBI 00ITjaeTech, IIOJYUYUT BaIlle COOOIIeHIIEe
yiKe uepes cekyHAy. Pagymeercs, n1st oOMeHa MI'HOBEH-
HBIMU COOOIIeHAMU 00a cobeceHUKA JOJIKHBI OBITH B
STOT MOMEHT HOAKJIOUEHBI K VIHTEepHETY M MCIOJb30-
BaTh COBMECTUMOE IIporpaMMHOe obecreueHnue. Bbl Mo-
JKeTe TaK)Ke OJJHOBPEeMEeHHO Gece0BaTh C HECKOJIbKUMU
JiogbMu B yam-zpynne (or aHriauiickoro «chats» —
«bonTaTh» ). Kamkablii HaxooAaIuiicsa B YaT-TPYIIIe I0JIb-
30BaTeJb MI'HOBEHHO BUJIUT BCE COOOIIEHUS, KOTOPHIE
OTHIpAaBJIEHbI JIIOOBIM M3 APYrUX IoJb3oBateseii. C mo-
MOIIIBIO CIIEIIMAJBHBIX IPOTPAMM BBl MOYKETE IIPHCOe-
OIUHUTHCA K OTKPBITBIM YaT-TPYIIIaM, KOTOPhIe OOBIUHO
TMOCBAIIEHBI ONpPeNeJIeHHBIM TeMaM U WHTepecaM, WJIn
CO3IaTh CBOIO COGCTBEHHYIO UaT-IPYIIY, B KOTOPO# 0Y-
JleTe BCTpedyaTbcs M OecefoBaTh CO CBOMMU JIPY3bAMMU.

CylecTByeT HeCKOJIbKO IIONYJIAPHBIX HPUIOKEHUNA
IJis oOMeHAa MTHOBEHHBIMU COOOIIEHUSMU, OSHUM U3
KOTOPBIX ABJseTcA npeaaaraemass Microsoft mporpam-

ma MSN Messenger (puc. 11.3).
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[pyras nonynspHas nporpamMmmMa
Ans obmeHa MrHOBEHHbIMU CO-
obweHusmn — ICQ, unu, B npo-
cTtopeunn, «Acbka». [0OBOpPAT,
4YTO ee Ha3BaHWe — 3TO «ne-
pucdpas» abbpesBuaTypbl aHr-
nuiickon dopasbl «l Seek You» —
«A vwy Teba». OgHako npo-
rpammy ICQ Heobxoammo ckaym-
BaTb M3 MIHTepHeTa u ycTaHas-
nmMBaTb OTAENbHO, TorAaa Kak
MSN  Messenger sBnseTcs
CTaHAAPTHBIM  MPUIIOXKEHNEM
Windows (B 4YacTHOCTW, B Bep-
cum XP).

YT0o065BI WCIIOJIb30BATh
MT'HOBEHHBIE coo0IIeHu,
cHAUaja HY)KHO 3aperucTpu- |
poBaThca B Cay:KOe, IIpemo- & B ol e
CTaBJIAIOIIEN TaHHLINA CEPBUC, I@’ a Hﬁ:’;::;z z:;:;z,ﬂ :I‘gsebch e S
HOJIyYUTh UMA MOAb30BATENA | ¥ [ ronsoesrznmmn
W IIapoJib, a TaKiKe YCTaHO- o
BUTb HAa CBOH KOMIBIOTED |-
cHenuajabHOe IIPOrPaMMHOE
obecmeueHre. BoOJIBIITMHCTBO
mporpaMM oOMeHa MTHOBEH-

& MSN Messenger,

@aiin  KoHTakTbl AEHCTEMA  CepBHC

% CembA (0/1)
‘& Ching-Lung {Offline )
2 Apysea (11/38)
& (8) (Online)
= i.::|i'\|adyhug::‘(...
Ef B v In (4 19 ()

qi w0 what moves you e (A,

—
>

HBIMU COOOIIEeHUSMH II03BO- @ A a0eora (Oniine)
oy (Mobile)
JIeT BaM CO3JaTh CIIMCOK 3HA- | — %~:V|~: i
KOMBIX, C KOTOPBIMU BBI YaCTO ||ﬂ gh des (Mobie)
o L ﬂi God's Daughter (L) (Mobile)
Gecemyere. OgHOI M3 BaXKHBIX LQ G SPhLkiTy (8) (Mobie)
ocofeHHOCTEH cHCTeM o0Me- [Ty & danaro(ibl

= ‘1 - it's one of those days - ... %
Ha MT'HOBEHHBIMH COOOIIeHN- b — @

AMU ABJISIETCS BO3MOKHOCTH
BUJETHh B STOM CIIUCKEe MeKY-
WY0 UHGOPMAYUIO O NPpUCYm- =
cmeuu sawux Opyseil u 3Ha-
KOMblX 6 cemu, T.e. Bcerza
MOXKHO TPOBEPUTH, ITOIAKJIIO-
YeHBI JIU OHU B JAHHBIN MO-
MeHT K W HTepHeTYy, HaXOsaT-
cA JIM 3a CBOMM KOMIIBIOTEPOM WJIM, HAIPUMED, YIILINA
moobegats. CBOIO IIporpaMMy MOKHO HACTPOUTH TakK,
YTOOBI TOJHLKO BAIll 3HAKOMBIE 3HAJIU, TTOAKJIIOUEHBI JIU
BbI B JaHHBLIN MoMeHT K HTEepHETY.

ITocse Toro Kak BBI CO3JATM YUETHYIO 3alIMCh, MOXK-
HO BBIOPATH B CIUCKE UMSA YeJ0BEKa, C KOTOPBIM XOTHUTE
mo00IITaThCs, W BBECTH TEKCT IIOCIaHUS B OKHE IIPO-
TpaMMBbI Ha BallleM KOMIIbIOTepe, a 3aTeM HaKaTh KHOII-
Ky OTIpaBKU. B TOT Ke MOMEHT MHOJIb30BaTEJNb C BbI-
OpaHHBIM MMEHEM MOJIYUUT Ballle COOOIEeHNEe U CMOKET
BaM OTBETUTD.

Eciu BBI TOMKHBI HA BpeMA OTOUTHU OT KOMITbIOTEPa
WM IIPOCTO XOTHUTE, UTOOBI Bac He OECIIOKOMJIN, M3Me-
HUTEe B IIPOTpaMMe C80e COCMOAHUE 8 Ccemu, W Ballu
3HAKOMBIE Cpasy YBUIAT, UTO BbI YIILJINM UJIU 3aHATHI.

— AobaBuTe KoHTaKT

#Harry Potter: Preview 'Priso. ..
+ ‘Bachelor's' Jen to keep ring
*+Messenger gets Mived'

Puc. 11.3.
OKHO IpOrpaMMBbL
MSN Messenger
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OpHoW 13 NepBbIX LUNPOKO N3Be-
CTHbIX MpOrpaMM COBMECTHOIO
poctyna kK davinam 6bina npo-
rpamma KAZAA, ogHako ee cep-
Bep noaxe Obin 3akpbIT Mo Tpe-
6oBaHuto Lenoro psga upm
M3-32 MHOFOYUCIEHHBIX Hapy-
LLIEHUI aBTOPCKMX MpaB Mosib30-
BaTensiMy 3Tom nporpammbl. Mo-
3TOMY CYyLLECTBYIOLUME CEroAHS
nporpaMMbl COBMECTHOTO [J0-
ctyna k cpavinam (eMule, eDon-
kee v gp.) pabotatoT deyeHmpa-
JIU308aHHO (AN HUX OTCYTCTBY-
eT kakon-nubo eauHbIA cepsep,
3aKpbITUE KOTOPOro MOXET Mpe-
KpaTuTb paboTy cepsuca), dak-
Tuyeckn obpasys «Ha 6ase» UH-
TepHeTa OTAEenbHylo, Tak Hasbl-
BaeMyH «IUPUH208YH0» CETb.

ITpu sTOM OHU BCe paBHO CMOTYT OTIPABUTL BaM COO0-
mieHue, KOTopoe OyAeT »KIaTh, KOr/Ja Bbl BEDHETECH WU
ocBoboauTECh (TOYHO TaK Ke, KaK IIHMChbMO 3JIEKTPOH-
HOU TIOUTHI).

O6meH channamm B UHTEpHeTe

ITepemaua aiinoB Bcerga OblIa OAHUM M3 CAMBIX pac-
IPOCTPaHEHHBIX CIIOCO00B oOMeHa mHMopMatueir B VH-
TepHeTe. JlocTaTOuHO CKasaTh, YTO IIepBasg BePCUd
mpoTokoJsa nepenaun ¢aiinmoB FTP 6ni1a paspaborana
eme B 1971 r. C Tex mop IpUHITUIEI (haIoBOTO 0OMeHa
HECKOJIbKO M3MEHUJINUCH, M B HACTOAIIlee BpeMs Haubo-
Jiee TOMYJAPHBIMU SABJIAIOTCA IIPOTPAMMBbI, obecIeuu-
BAIOIUE cosmecmHuylit docmyn Kk gaiaam (peer-to-peer
file sharing). Bo MHOTOM 5TO CBSI3aHO C IOSABJIEHUEM U
IIUPOKUM pacOpocTpaHeHHMeM TaKuxXx (popMaToB, Kak
JPEG, MP3, WMA, MPEG4 u 1p., KOTOpbIe TO3BOJIA-
10T B KOMIIAaKTHOM BHJEe XPaHUTL rpaduKy, ayauo- u
BUEeONaHHBIE.

Korma stz ¢popMaThl CTaIu MONYJASAPHBIMU, HEKOTO-
pble KOMIAaHWN paspaboTaau cIelrajbHOe IIPOrpaMMHOe
obecrieueHue A COBMECTHOTO AOCTyHa K TakuMm aii-
JlaM. JTO O3BOJINJIO MOJb30BATEIAM COXPAHATH MY3bI-
KaJlbHBIe (haiiJibl Ha CBOEM KOMIbIOTEpPe U [IejaTh UX
obmenocTynHbIMu B MHTepHeTe. V3HaUaaIbHO O0OIIMii
IOCTYT MIPUMEHSJICA B OCHOBHOM MJIs1 ITUGPOBON MY3bI-
KU, OZHAKO CETrOJHS COBMECTHOE HCIIOJIL30BaHME pPac-
TIPOCTPAHUJIOCh, MPAKTUUECKU Ha Bce BUIBI (aiiioB, B
TOM dYHCJe Ha TabJUYHBIE M TEeKCTOBBIE MOKYMEHTHI,
mporpaMMbl, Tpa@uUKy U BUAeO(DUILMEI.

Yr0o6BI COBMECTHO MCIOJH30BaTh (Daiiabl, BAM ITOHA-
Io0uTCca clenuagbHad mporpamMma. Ilocsie ee ycraHoB-
KM TPOW3BOAUTCA COeIUWHEHIME Balllero KOMIIbIOTepa C
CEPBEPOM, YHOPABIAKIINM CRUCKAMU 00wux ¢hailnos,
PacmoIoKeHHBIX Ha MHOMKECTBE TAKUX JKe T0JIb30BaTe b-
CKUX KoMIIbIoTepoB B MuTepHeTe. CepBep Tak:Ke TOJ-
IEepP:KUBaeT CIOMCOK BCEX IIOJb30BaTEJed U MOYKET
YIOPaBJATh OOCTYIIOM K OOIuM (aiiaam.
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ITonyuuB wuH(MpOpMAaAIIUIO OT 3TOr0 CcepBepa, Balll
KOMITBIOTEP C IIOMOIILI0 IPOTPaMMbI OOMeHa COemMHA-
eTcs C OJHUM 13 KOMIOBIOTEPOB, HA KOTOPOM XPaHUTCA
WHTepecyoIui Bac Gaia (uin Kakad-imubo ero 4acThb).
IIporpamma oTmpaBidgeT Tyna agpec Balrero KOMIbIOTe-
pa, Bamry nAeHTU(PUKAIUOHHYIO NH(POPMAUIO U 3anpa-
IMUBaeT HYKHBIHN (aiin. Ecau Bce TpoBepKu 3aBepIiu-
JIUCH YCIEIIHO, YyHaJIEHHBIH KOMIIBIOTED IIEpeChLIaeT
IaHHbIe ueped HMHTepHET HENOCPEACTBEHHO BalleMy
KoMmmbioTepy. Takum o0pasoM, cucTeMa COBMECTHOTO
VWICIIOJIb30BAHUA ITO3BOJIAET BaM HAIPAMYIO COEIUHATH-
cA C IPYTUMHU IIOJb30BATE€IbCKUMU KOMIOBIOTEPAMU B
Nurepuere m 0OMeHUBATHCA ¢ HUMU (haiijiaMu.

JleranbHOCTb UCNoONb30BaHUA UH(OpMaLnu
13 UHTepHeTa

ITpu mepecvuike aitioB, a 0COOEHHO IIPU COBMECTHOM
mocrtyme K daiisaM, ciefyeT BCerja MMeTb B BUAY, UYTO
moAaBJIAOINee OOJBIITMHCTBO IpeAcTaBIeHHON B MHTED-
HeTe MH(POPMAIINY 3AIIUIIEHO 3AKOHAMU 00 A6MOPCKUX
npasax (make ecay Ha COOTBETCTBYIOIINX BeO-CTPAHUIIAX
00 sTOM mpaAMO He coobiraercs). VI3 Toro, uTo Gaiiabl
JIETKO AOCTYITHBI AJIA BCEX I0Jb30BaTesiell MHTepHeTa,
BOBCE He CJEeIyeT, YTO UX MOXKHO CBOOOJHO KOIUPOBATH
¥ pacmpocTpaHATh. [lake ecau BhI He M3BJIEKaeTe HUKA-
KO¥ BBITOJBI M3 TAKOTO KOIMMPOBAHMWA WU PACIPOCTpA-
HEHUsd, 5TO B MONABJIAIIINEM OOJBIIIMHCTBE CJIYYAEB
He3aKOHHO. YToObI MCIOJb30BaTh KaKyI0-aub0 mHOOP-
Manuio u3 MuTepHeTa — HAIpuMep, B KauecTBe MJLIIO-
CTparuy B CBOEM ITTKOJIBHOM JOKJIaZle, IPEe3eHTAIINY 1IN
pedepare, — cienyeTr 00A3aTeIbHO IOJYUUTH paspeliie-
HUe OT BJajejblla MHGOPMAIUN UIu BeO-caliTa W yKa-
3aTh CCBLIKY Ha CTpaHUIBI B MHTEepHeTe, OTKyJa ObLIN
B3ATHI 9TU MaTepuaibl. (KcTaTu, 60JLIITUHCTBO BJIAETb-
IeB C YOBOJIBCTBUEM IIPEIOCTABAT BaM TaKOe paspellie-
HUEe — IJIAd HUX 9TO OyAeT XOPOIIUM IIPU3HAKOM, UTO
ony0IMKOBaHHBIE UMM B VIHTEepHETEe MaTepuasbl IelCT-
BUTEJIbHO MHTEPECHBI W TIOJIE3HBEI.)
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UcnonbsoBaTh ke 6e3 paspellneHus: 1 CBOOOIHO pac-
MIPOCTPAHATH MOYKHO TOJIBKO TAKYI0 MHMOOPMAIIUIO MU
JAaHHBIE, O KOTOPBIX WX BJIAJEJBIIEM UYETKO YKas3aHo,
UTO OHU NPeOHaA3HaAeHbl 0151 C80000H020 pacnpocmpaHe-
Hus. Ho u B aTOM ciyuae gaHHBIE, KaK IIPABUJIO, HEJIB3S
MOIU(DUIIUPOBATH U PACIIPOCTPAHATH 063 CCHLIKU HA UX
MIePBOUCTOYHUK.

HUrak, kpome BecemupHoii mayrunbl, IHTEpHET IIpeno-
CTABJISET CBOUM II0JIL30BATEJISIM IIIUPOKHE BOZMOKHOCTU
obmenrsa. OCHOBHBIMU U3 HUX SBJISIOTCA JJIEKTPOHHAS
moura, paboTariasa Garogaps IeJoil CUCTeMe IIOUTO-
BBIX CEepBEpOB, Ilepegaya MIHOBEHHBIX COOOIIEeHUI u
IUCKYCCHUOHHBIe Tpymibl. Kpome Toro, B MHTepHere
(GYHKIIMOHUPYET MHOYKECTBO CHUCTEM COBMECTHOTO IO-
crymna K (aitsiam, I03BOJISIONINX II0JIH30BATEIAM 00Me-
HUBATHCA MYSBIKAJIbHBIMU U APYTUMU JAHHBIMU.

Opuako mpu padore 1 oOMeHe MH(pOpMAaIen caeny-
eT He 3a0bIBaTh, YTO pasMellleHHble B HTepHeTe (haii-
JBI U IPYyrye AaHHBIE 3allUIeHbl 3aKOHOM 00 oXpame
aBTOPCKUX IIPaB, I09TOMY X KOIUPOBAHUE U PACIIpo-
cTpaHeHUe 0e3 paspellleHus BJajesblla MOMKET OBITh
HEeIpaBOMEPHBIM.

Bonpocbl n 3agaHus

1. CospaiiTe TabJMIly CepBUCOB U CJay 0 MHTepHeTa C
yKasaHnueM UX OCHOBHBIX XapaKTEpPUCTUK.

2. KakoBbl TPUHIUNLI (YHKIUOHWPOBAHUS JJIEK-
TPOHHOM TOYTHI?

3. lnsa gero Hys:KHbI poTokoasl IMAP, POP3, SMTP,
SSL, RPC?

4. TloueMy 5JIEKTPOHHYIO IOUTY HA3LIBAIOT «CPEICT-
BOM aCHUHXPOHHOTO o0IIeHua» (T. €. oOIeHus, pas-
IleJIEHHOTO BO BpeMeHu)?

5. YUro Takoe ydeTHas 3aIMCh SJIEKTPOHHON IIOYTHI?
Kak ee monyuuts?
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6. 13 KaKuX 3JI€MEHTOB COCTOUT JJIEKTPOHHOE €000-

mienue?

7. Kakue mpaBuMJia «CETEBOT'O STHKeTa» BHI 3HaeTe?

8.

9.

10.

1.

12

O0BACHUTE UX CMBICJ.

Yro Taxkoe AUCKycCcuUOHHAaA rpynna (B (popMe MOUTO-
BOI pacchLiKmu)? B ueM cX0ICTBO U pasjinumne MeiK-
Iy paboToil B cocTaBe TaKOl AUCKYCCUOHHOI I'PYII-
bl ¥ OOBIYHOM IIOUTOBOI IIEPEINCKOM?

Yro Takoe oOMEH MTIHOBEHHBIMU COOOIIEHUSIMU?
B uem cxoACcTBO U pasjanyue MeXXIy DTOM TeXHOJO-
rueil ¥ 9JeKTPOHHOI TOUTOM?

ITouemy mporpammser MSN, ICQ u gpyrume amansormu-
HBIE UM YacTO Ha3hIBAlOT «HTEpHeT-IeHiKepaMu»,
a paboTy ¢ HUMU — «OOIIleHNeM B PeaJbHOM Bpe-
MeHU» ?

Yro moHMMAETCA MO COBMECTHBIM JOCTYIIOM K (haii-
nam? KaKoBO OCHOBHOe OTJWYMe PabOTHI C 9TUMU
cepBUCaMU OT OOBIYHOTO cKaumBaHus GailjoB u3
Wurepuera mo nporoxoay FTP?

B uem Bakjamouaercsa mnpobjeMa JIeTaJbHOCTH HC-
moab3oBaHuA nHpopMmamnuu us Murepuera?
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