Hopozue yuenuru!

9to yuebHOe Tocobme paspaboTaHO BCEMUPHO W3BECTHON Kopmopaiuei
Maiixkpoco(T, MHUPOBBIM JIMJEPOM B IIPOM3BOACTBE IIPOTPAMMHOI0 O0OecIleueHUs, B
paMKkax uHUIMATUBHI «I[lapTHEpCTBO B 00pasoBanmum» . 3ajava 3TON MHUITUATUBBI —
IPeIOCTaBUTDL ITKOJAM BO3MOXKHOCTH ITOBBINIIEHWSA KaduecTBa oOyueHUs OJsaromaps
MCTOJIb30BaHUI0 MH(MOPMAIIMOHHBIX TEXHOJIOTUI B yueOHOM IIpoIlecce.

MudopmanmoHHble TEXHOJOTUN 00JIaZAI0T LOCTATOUHBIM IIOTEHIIAIOM, UTOOBI
IaTh BaM BO3MOYKHOCTH ITPUOOPECTU HABBIKU, KOTOPBIE OYIyT HEOOXOAUMEBI B Oy Y-
et pabore, — HaBBIKU 9PHEKTUBHON 00pabOTKM MHMOPMAIIUY 1 YIIPABJIEHUA €10,
HaBBIKM OOIIIEHUA WM COBMECTHOI (IPYHIIOBOiT) paboThI. [[Jid pasBUTUSA 9TUX U APY-
TUX HaBBIKOB, IMOJYUYNBIINX Ha3BaHUE «HABBIKU X X1 BeKa», U COyKaAT paspaboTan-
Hble MaiikpocodT yuebHBIE TOCOOMA.

Yuactre MaiiKpocodT B CO3IaHUM STUX YUEOHMKOB 00eCIIeUrMBAeT BLICOKOE Kaue-
CTBO yUeOHBIX ITOCOOUIT U Tepefavy dKCIIePTHOTO 3HAHUA, HAKOILJIEHHOTO BHYTPU KOP-
Topaluu, HEIOCPEeACTBEHHO YUUTENI0 U yueHuKYy. Hekoropble yuebHBIe Kypchl Maiti-
Kpocodt cepum «IlapTHepcTBO B 00pa3oBaHWU» IIPeIHABHAYEHBI IJIA IIOATOTOBKU
TPAMOTHBIX ITOJI30BATEJIEll IMEePCOHATBHBIX KOMIIBIOTEPOB, APYyTHEe IIpeIHasHAUeHBI
I pebar, 6osee TVIyOOKO MHTEPECYIOIUXCA WH(MOPMAITMOHHBIMY TEXHOJOTUSAMHU U
JKeJIAIOIUX CTATh CIIEI[UAINCTAMU B 9TOH 00JIaCTH.

Yuebubie Kypcbl MaiikpocodT cepun «IlapTHepcTBO B 06pasoBaHUM» IIepeBee-
HBI HA A3LIKY MHOTHUX CTPAH MUPA U YCIEITHO UCIOJb3YIOTCA BO MHOTUX CTPAHAX.

Bl mepexkuTe B pyKax yuebHoe mocobre «OCHOBBI KOMIIBIOTEPHBIX ceTeil», KOTO-
poe MO3HAKOMMUT Bac ¢ OCHOBAMM I'PAMOTHOI'O MOCTPOEHUS U MOAMEPKKN KOMIILIOTEp-
HBIX CeTeli, ¢ paboTOl CeTeBBIX IIPUJIOKEHWU B JIOKAJbHBIX ceTsX um B VIHTepHere.
OCBOMB 3TOT KYpPC, Bbl CMOXKETE CO3[aBaTh U IOAMEePKUBATh CETEBBLIE COeIMHEHNS,
mpuobpereTe 3HAHUSA W HABBIKM, BOCTPEOOBAHHBIE B CETOMHSIIHEM BBICOKOTEXHOJIO-
TUYHOM OOIIeCTBe.



Cpenu apyrux yueOHMKOB, paspaboTaHHBIX KomoaHueii MaiikpocodrT:

QO YueOHsnie nmpoekTsl ¢ ncmoab3osanuem Microsoft Office. Kypc mpenmosaraer
BBINIOJIHEHNE PA3JIMYHBIX YBJIEKATEIbHBIX IMPOEKTOB, 3HAKOMAIINX YUEHUKOB C
HEKOTOPBLIMHU, PaHee HEM3BEeCTHLIMU O0JIACTSIMU AeATeTbHOCTU (HAIpUMep, C Ta-
KUMU, KAaK OCHOBBI MapKeTUHTIa, TPAMOTHOE COCTABJIEHNE Pe3ioMe U ITOMCK Pabo-
ThI, ONITUMAJIbHBIE TIOJXOAbI K COBEPIIIEHUIO MOKYIIOK U Ip.).

O OcuoBsl mporpammupoBanus Ha npumepe Visual Basic .NET. Kypc nomo-
JKeT BaM IIOI'PY3UTHCA B yBJIeKaTeJIBHBIﬁ MHp 06'beRTHO-OpHeHTHpOBaHHOI‘O
MPOrPaMMUPOBAHUSA W IIOYYBCTBOBATH C€0sI TBOPIIOM, CIIOCOOHBIM CO3/aBaTh
WHTEPEeCHBIE TPOTPAMMBI. OTOT KYPC ITO3BOJIUT BaM JIYUIlle MIOHATH PaboTy Ipo-
TpaMMHUCTA.

O IlepcoHanbHBINI KOMIBIOTED: HACTPOMKA M TeXHHUYecKas mommep:kka. Kypc
IaeT HeOOXOAMMYI0 TEOPETUUECKYIO U MIPAKTUUECKYIO IIOATOTOBKY IJis pabo-
THI B KaUeCTBE CIIeIMAJINCTOB CIYKObI TeXHUUECKOI moanep:kKu. IIporpam-
Ma Kypca BKJOUaeT 00yuyeHUe PEeMOHTY U HaCTPOiKe KOMIILIOTEPOB, 6azam
JTaHHBIX M OCHOBAM PabOThI CAY:KO TEXHUUECKOI ITOMOIITU.

MsI sxkemaeM BaM yCHEXOB Ha IYTU OOpeTeHWs HOBBIX 3HAHUI u OymeM pajbl,
ecau BaM moHpaBuTcA Hail Kypc! O cBoux BHeuaT/IeHUSX 00 3TOM yueOHOM Kypce
BBI MOJKETE paccKasaThb HaM, HAINCAB IO 3JIeKTPOHHON IIOUTe Ha agpec:

russia@microsoft.com

C camblmu HAUAYLUWUMU NOKCELAHUAMU,
compydHuru poccuiickozo Ilpedcmasumeavcmea Maitkpocogpm
http://www.microsoft.com/rus



PekomeHaauum no ncnosib3o0BaHUIO yqe6Horo Kypca

Yuebubrit Kypc « OCHOBBI KOMIBIOTEDHBIX CETEI» JAaeT BaM BOBMOYKHOCTD IIO3HA-
KOMUTBHCSA C OCHOBAMHU IIOCTPOEHUA M (PYHKIIMOHWPOBAHUSA JIOKAJBHBIX U I'JI00aJThb-
HBIX KOMIIBIOTEDHBIX ceTell, II03BOJISET HAYUUThCA IIJIAaHUPOBATh, CO3JaBaTh, Ha-
CTpamBaTh U NOAAEPKUBATH PAOOTy KOMIIBLIOTEPHBIX CETe.

B cocraB Kypca BXOJAT:
O yuebHOe IMOCoOUe II0 CO3MAHUI0 U MONIEePKKe KOMIILIOTEPHBIX CEeTell;

O wMeTomMUECKOe ITocobume I YUUTEJIeH II0 OCHOBAM KOMIILIOTEPHBIX CETe, I0-
CTYIHOe JIJIsI 3arpy3KHu ¢ BebO-cepBepa www.microsoft.com\rus\education;

O KOMIIAKT-AUCK, IPUJaraeMblii K METOAUYECKOMY OCOOUIO [JIA YUUTENd, B
TOM umHcae comepskariuii Kypc «CHCTeMHBIN aJMUHUCTPATOP IIKOJLHOMN
KOMIIBIOTEDHOM CeTH», a TaKsKe MOTMOJHUTEJIbHBIE MaTepHuasibl U IMOJIe3HOe
mporpaMMHOe ofeclieueHue AJs YUUTeJsI, OOCIYKUBAIOIIEro IIKOJbHBIE
KoMubioTepHEIe ceTu Ha 6a3e Microsoft Windows XP Professional u Microsoft
Windows Server 2003.

B TexcTe mocobusa IPUHATHI caeAyIoIue Mpu(TOBbIe BhIIEIeHNA U 3HAUKM:

a KYypcusom BbIAEJI€Hbl BayKHbIE€ IIOHATUSA U TePMUHBI;

O SKUPHBIM IIPUQTOM BbIIeJeHBI HA3BAHUA NMAJOTOBBIX OKOH, TYHKTOB MEHIO
U YOPAaBJIAIOIIUX 3JIEMEHTOB (TEKCTOBBIX IIOJIeli, KHOIIOK U T. J.) rpaduye-
ckoro uHTeppeiica, a TakKe KJIOUeBble TEDMUHBI B OpelesIeHUAX;

O BBIBOZABI M BasKHBIE 3aMEUAHNA OTMEUYEHbI BHAUKOM 1) ;

O wMmaTepuaJbl, cofeprKalire JOIOJHUTENbHYIO UHTePeCHYI0 NH(GOPMAIUIO, BhI-
JleJIeHbl 3HAYKOM ;

O BONPOCHI 1 3aJAHNA B KOHILE KAXKJOM I'JIaBbl COIIPOBOMKIAIOTCS 3HAUKOM @ .



NhaBa

B aTtou rnaBe

Bbl HaMgeTe OTBEeThbI
Ha crneayrowme
BOMPOCDI:

= Ymo makoe cemb?

m Kakue 603MOXHbI
munbi cemei?

= Kakoenbl
ocobeHHocmu
00HOpaH208bIX
cemeu u cemeli
Ha ocHoege
cepeepa?

= Ymo makoe
KOM6OUHUpPOBaHHbIE
cemu?

= Kak koMnbromepbi
e3aumodelicmeyrom
dpye c dpyaom?

Y10 Takoe
KOMNbIOTEpPHasa ceTb

ITopoOyeMm mpencTaBUTH cebe MUP IPUMEPHO TPUAIIATH
OATH — COPOK JeT Hasazx. Mwup 0e3 0oO0I[eJOCTYIIHBIX
KOMIIBIOTEPHLIX ceTeii. Mwup, B KOTOPOM KaKIbIHA
KOMITBIOTEP JOJIXKEeH ObIJI MMeTh COOCTBEHHOE XPAHUJIU-
I1e JaHHBIX U COOCTBEHHBIN MpuHTEp. MUp, B KOTOPOM
He OBLIO 9JIEKTPOHHON IOUTHI M CHUCTEM OOMeHa MTHO-
BeHHBIMU coobmienuavu (Hanpumep, 1CQ). Kak Hu
CTPaHHO 5TO 3BYUYHT ceiiuac, HO 0 HOSBIECHUA KOMIIBIO-
TEPHBIX CeTel Bce 9TO OBLJI0 MMEHHO TaK.

KomnbioTepbl — BasKHasi YacTb CETOAHSAIIHETO
MHpa, a KOMIIbBIOTEPHBIE CETU CepPhEe3HO O00JIerYaioT
HAIly JKU3Hb, YCKOPAA paboTy u Aejiad OTABIX Oojiee
WHTepecHbIM. bBJjlaromapsa 3Toll KHuUre BBl y3HaerTe,
KaK YCTPOEHBI 1 paboTaloT KOMILIOTEPHBIE CeTU, Ha-
yuuTech MIPOEKTUPOBATh U CO3JJaBaTh UX, OCBOUTE pa-
6oTy ¢ HanboJiee HOMYJAPHBIMI CETEBBIMU IIPUJIOMKE-
HUAMU.

IIpaxkTuuecku cpasy mocJje mosaBiaeHusa OBM Bos-
HUK BOIIPOC O HAJIAXKUBAHUM B3aNMOAEUCTBUA KOMIIb-
I0OTEePOB APYT C APYTroM, UTOOBI 0oJiee ahpeKTHBHO 00pa-
6aTeIBAaTh MHMOPMAIINIO, KMCIOJb30BaTh IPOrPAMMHBIE
¥ annapaTHble pecypchl. IloaBuanch m mepBhIe CeTHU, B
TO BpeMsA OOBeIUHABIINE TOJLKO OoJbiine OBM B
KPYIHBIX KOMIIBIOTEPHBIX IleHTpax. OJHAKO HACTOS-
Uil «ceTeBOi OyM» HauaJjCA IOCJe MOSIBJIECHUS IepPco-
HaJIbHBIX KOMIIBIOTEPOB, 6BICTpO CTaBIINX OOCTYIIHBIMM
IMUPOKOMY KPYTy IOJIb30BaTeseil — cHauaja Ha pado-
Te, a 3aTeM U gomMa. KoMmobloTephl cTaIu 00beqUHATD
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B JIOKAJIbHBIE CETH, a JOKAJbHbIE CeTHU — COEeIUHATH
IPYT C APYTroM, MOAKJIIOUYATh K PErMOHAJBLHBIM U TJIO-
0albHBIM ceTAM. B peayJjbraTe 3a MOCJeIHNE IIATHAL-
aThb—/IBaJAaTh JeT COTHN MHUJIJINOHOB KOMIBIOTEPOB B
Mupe ObLIM O0BEJWHEHBI B CeTH, W 0OoJjiee MUJIAAPLA
IoJIb30BaTeseli MOJIyUUJI BO3MOKHOCTh B3aMMO/IEHCT-
BOBATH JPYT C APYI'OM.

CeromHsa MOYKHO C YBEPEHHOCTBIO CKas3aTh, UYTO
KOMIILIOTEPHEIE CETH CTAJH HEeOTheMJIEMOH YacThIo
HaIlled KU3HU, a 00JIaCTh UX IPUMEHEHUs 0XBaThIBa-
eT OYKBAJIbHO Bce c(epbl YeJIOBEUEeCKOU HesATebHO-
CTH.

CeTb (Network) — rpynna KoMnbroTEPOB U/UNn gpyrmx
YCTPOWCTB, KakMM-Nnbo cnocoboM COeAVHEHHbIX Ans
obmMeHa MHopMaLIMei 1 COBMECTHOTO UCMOSb30BaHWS
pecypcoB.

IIpencraBbTe, UTO y Bac €CThb HECKOJBKO OTHAEJb-
HBIX, HE CBABAHHBIX B CeTh KOMIIBIOTEPOB. YTOOHI B Ta-
KOIf a8MOHOMHOI cpefie paboTaTh C ONHUMU U TEMU Ke
JaHHBIMU, HY’KHO C OJHOTO KOMIIbIOTEpPa CKOIMPOBATH
daiiapl Ha Kakoi-i1mbo HOoCUTe b (HampuMep, Ha IuC-
KeTy), IOCJie Uero ImepeHecTH 39TH (aijbl Ha APyrue
KOMIIBIOTEPHI. A [Jid OBICTPOIT pacmevyaTKu JOKYMEHTOB
HpHUAEeTCSI CHAOAUTH KasKAbIH M3 KOMIIBIOTEPOB OT/eJb-
HBIM npuHTepoM. OmMHOBpEeMeHHAas ’Ke COBMeCTHas pa-
00Ta HECKOJBKUX IOJb30BaTEJIEH C OTHUM U TEM Ke J0-
KYMEHTOM B TAKOIl CUTyaIlMU IPOCTO MCKJIIOUAETCS.

Temepsb COEIUHUM KOMIIBIOTEPHI B ceTh (puc. 1.1) u
HACTPOUM OO0IIUi JOCTyI K TpedyeMbIM pecypcam. OKa-
3BIBAETCsA, UTO AMCKETHI OOJIbIIIe HAaM He HYKHBI, Ja U
OPUHTEDP IOTpedyeTcA TOJBKO OoxuH. M BBITOAHO, U
ymo6HO!

Pecypcbl — nporpammbl, ansbl aHHbIX, a Takke
NPVHTEPBI U OpYre COBMECTHO MCMONb3yeMble Nepu-
¢epuiiHble YyCTPOMCTBA B CETH.
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Komnviomep 2

Komnviomep 3

Puc. 1.1. IIpocreiimmasa ceTh: HECKOIbKO KOMIIBIOTEPOB U OOIIUH IPUHTED

JlokaasHbIE
LAN —
Local Area
Network

Knaccudumkauma KoMnbOTEPHbIX
ceTen

Bo3MOKHO MHOKECTBO Pas3JIUYHBIX CIIOCOOOB KJACCHU-
duKamuyu KOMIIBIOTEPHBIX ceTeill. 37Iech MbI PAcCMOT-
PUM TOJBKO OCHOBHBIE U3 HUX.

B zaBucumocTu ot paccmosanus mexndy cés3viéaemulmu
Y3JaMU CeTU MOYKHO Pa3esINTh Ha TPU OCHOBHBIX KJjacca:
JIOKAJIbHbLe, Pe2UOHANbHbLe U 2a00aabHble (puc. 1.2).

Cetu
i
PeruonaabpHbIe T'mo6ansHBIC
MAN — WAN —
Metropolitan Wide Area
Area Network Network

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

PernoHanbHasi ceTb — CceTb, coeuHALWAasa MHO-
)KECTBO JloKasbHbIX CETEN B paMKax O4HOro palnoHa,
ropoga unu permoxa.

MmobanbHasaA ceTb — ceTb, 00beAUHALLLAA KOMIblO-
Tepbl pa3HbIX rOpoAoB, PErMoHOB U roCcy4apcTB.

O0benuHeHre TJI00AIbHBIX, PETMOHAIBHBIX U JIOKAJIh-
HBIX BBIUMCJIUTEIBHBIX CeTell IO3BOJISET CO3[aBaTh MHO-
rOypPOBHEBbIE WEPapXUU, KOTOPBLIE IIPEJOCTABJIAIOT
MOIIIHEIE CPEJICTBA JJIsI 00pabOTKY OTPOMHBIX MaCCHUBOB
JAaHHBIX U JOCTYI K IPAKTUYECKU HEOIPDAHUUYEHHBIM MH-
dopmanmorHbIM pecypcam. Ha puc. 1.3 nmpuBeneHa ogHa
13 BO3MOYKHBIX MePapXUil BBIUMCIUTEJbHBIX CEeTel.

T'nobanbHas ceThb

Peruonanpuas cers 1 PeruonanbpHas ceTn 2

Puc. 1.3. IIpumep o6bequHeHUA CeTe
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VPN-cepsep 1

JlokanpHable BhIumcauTtenabHble cetu (JIBC) moryt
BXOJUTH B KaueCTBe KOMIIOHEHTOB B COCTAB PErMOHAJb-
HOM CeT!; peruoHaJbHBLIE CEeTU — OOBEJUHSATHCA B CO-
craBe IJIOOAJIBHONM CeTH; HAKOHeIl, IJIO0AJIbHbIE CEeTU
MOT'YT 00pas3oBBIBATE eIlle 00jiee KPYIIHbBIE CTPYKTYPHI.
CaMbIM OOJIBIIIMM OO0BeAUHEHHNEM KOMIILIOTEPHBIX Ce-
Tell B MacuITadbax IaaHeTbl 3eMJIsA HA CerOSHA ABJISETCS
«ceTh cereli» — Humepuem.

NuTepecHbBIM MPUMEPOM CBSA3UW JOKAJbHBIX U TJIO-
0aJILHBIX CeTell ABJISAETCA UPMYALbHAL YACMHAL CeMb
(Virtual Private Network, VPN). Tak Ha3pIBaeTCs ceThb
opraHmu3aIluu, MoJyJarInasaca B pe3yabTaTe o0beauHe-
HUS JBYX WJIX HECKOJbKUX TEePPUTOPUATLHO pasiesieH-
HBIX JIBC ¢ TOMOIIbI0 OOIIeQOCTYIIHLIX KaHaJ0B I1o0a-
JbHBIX ceTell, HampuMmep, ueped MuTepHeT (puc. 1.4).

VPN-cepsep 2

Tpancnopmuas cemv —
Humepuem

Puc. 1.4. BI/IpTyaJII)Haﬂ YyacTHasA CeTh — HECKOJBbKO JIOKAJBHBIX CeTell IpearnpuATnd,

o0 benMHEHHBIX uepe3 IHTepHeT
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» ITo muny cpedvi nepedauu cetu NeJATCA Ha NPOGOJHbLE
u Oecnpogodnuvie (puc. 1.5).

Ceru

IIpoBomHBIE
(c ucmosib30BaHUEM
MeJHOTO KOaKCHAJIbHOTO
KabeJisi, BUTOM IIaphkI,
OIITUYECKOT'O0 BOJIOKHA)

BecnpoBogusie
(c mepenaueit nHGOPMALIUL
M0 paJuoKaHaIaM,
B nH(ppPaKpacHOM AUATa3oHe)

Puc. 1.5. Knaccuduramus ceteil Mo TUIY CPenbl lepenadu

» ITo cropocmu nepedauu un@opMAYUU CETH MOKHO Das-
JeJIUTh Ha HU3KO-, CpedHe- U BblCOKOCKOPOCMHbLE

(puc. 1.6).
Cetnu
\
HuskockopocTHbIE CpemgHeckopocTHBIE BrIicokockopocTHBIE
(mo 10 M6ur/c) (mo 100 Mb6wurt/c) (cBrize 100 M6wurt/c)

Puc. 1.6. Knaccuduranusa cereil mo CKOPOCTH Iepefaun nHbopMaum

> C TouKu 3peHus pacnpedeneHus poseil mex0y KoMNnvo-
mepamu cetu OBIBAIOT 00HOPAHZO8ble U KJAUCHM-
cepgephule (puc. 1.7).
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Ceru

OpHOpaHroBHIE

(Peer-to-Peer Network)

Knuenr-cepBepHbIe
(ceTu ¢ BBIEJIEHHBIM CEPBEPOM,
Dedicated Server Network)

Puc. 1.7. Knaccuduranusa ceTeil 10 pacupereleHUIO PO MEXAY KOMIIBIOTepaMU

CepBep — cneunansHO BblAENEHHbIN BbICOKOMPO-
N3BOAUTENbHbBIN KOMMbIOTEP, OCHALLEHHbIA COOTBET-
CTBYIOLLMM MporpamMmMHbIM obecrneveHnem, ueHTpanm-
30BaHHO YyrMpaBndalowmin paboton cetm wvnu npego-
CTaBNSAOLLMIA APYTIM KOMMbIOTEPaM CETU CBOU PeCypChl
(dpannbl gaHHBIX, HAKONUTENW, MPUHTEP U T. 4.).

KnueHTCckun koMmnbloTep (KNUEHT, paboyas cTaH-
LMs1) — KOMMbIOTEP PSAOBOIO Nonb3oBaTens CeTu, No-
nyvaroLmii AOCTYN K pecypcam cepBepa (CepBepoB).

IToCcKOJIbKY MOHATHS OJHOPAHIOBBIX U KJIMEHT-
CepBEPHBIX CeTell OUeHb Ba*KHBI, PACCMOTPUM UX IIOIPO0-
Hee.

OpaHopaHroBble ceTu

B omgmopaunrosoii cetu (puc. 1.8) Bce KOMIBIOTEPHI PaB-
HOmpaBHBI. KasKABIH M3 HUX MOXKET BBICTYIIAaTh KaK B
poJiz cepBepa, T. €. MPEIOCTABIATE (hailyibl U ammapar-
HbIe pecypchl (HAKOMUTENN, IPUHTEPHI U TP.) APYTUM
KOMITBIOTEPaM, TaK U B POJU KJIMEHTA, MOJb3YIOIIeT0Cs
pecypcaMu Ipyrux KommobioTepoB. Hampumep, eciu Ha
BaIlleM KOMIBIOTEPE YCTAHOBJIEH IIPUHTEP, TO C ero Io-
MOIIILI0 CMOTYT pacIleyaThbIBaTh CBOU JOKYMEHTHI BCe
ocTaJbHBIE TTOJHh30BATEJN CETH, a BbI, B CBOIO OUepelb,
cMoskeTe paborars ¢ IHTepHETOM, IIOAK/IIOUEHNE K KO-
TOPOMY OCYIIIECTBJISIETCSA YepPes3 COCeTHUIN KOMIILIOTED.
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Komnviomep 1

Komnviomep 2

Komnvromep 3

P —

Eomnb}oi;lep 4

Puc. 1.8. IIpumep ogHOPAHTOBOH ceTu

HpeumymeCTBa N HeJOCTaTKU OOHOPAHIroBbIX ceten

IIpeumyuwecmea

Hedocmamxu

M jerkocth B yCTAHOBKE M HACTPOUKE;

M HesaBUCUMOCTD OTIEIbHBIX KOMIILIOTEDOB
U UX PECypcoB ADPYT OT APYTra;

M BO3MOKHOCTB [JIsI TIOJIB30BATENS
KOHTPOJIIPOBATH PECYPCHI CBOETO
cOGCTBEHHOT'O KOMIIBIOTEDA;

M cpaBHUTEIBHO HU3KAsA CTOMMOCTD
pPa3BePTHIBAHUA U MOAAEPIKKU;

M orcyrcTBHE HEOGXOAMMOCTH
B JOIOJTHUTEJIbHOM IIPOTPAMMHOM
obecrieueHuu (KpoMe OIeparmoHHOMN
CHCTEMBI);

M orcyrcTBre HEOGXOAUMOCTH

B IIOCTOAHHOM IIPDHUCYTCTBUU
agMHUHUCTpaTopa CeTu

HEOOXOOUMOCTh IIOMHUTH CTOJIBKO
mapoJei, CKOJIbKO MMeeTcsA
pasaesieHHBIX pecypcoB (AJs cereit
Ha ocHoBe Windows 95/98), mu6o nmen
¥ TapoJiei Aajia Bxozga (Aas cereil Ha
ocuoBe Windows NT/2000/XP);

Heo0XO0UMOCTh IIPOU3BOJUTH PE3ePBHOE
KONMPOBaHUE OTAEJIbHO Ha KAYKIOM
KOMIIBIOTEPE, UTOOBI BAIUTUTH BCE
COBMECTHO KCIIOJIE3yEMbI€ JaHHEBIE;
OTCYTCTBUE BO3MOYKHOCTU
IIEHTPAIN30BAHHOTO YIIPABIEHUA CETHIO
U JOCTYIIOM K TAHHBIM;

KakK pe3yJibTaT — HHU3Kas 00Iasa
3aIUIIEHHOCTh CETU U HAHHBIX
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AAMUHUCTpaTOp ceTM — YenioBek, obnagaroLmn
BCEMM MOSTHOMOYMAMM A1 YNPaBeHUs KOMMNbOTEpa-
MU, NONb30BaTENAMU N pecypcamm B CETU.

A}J,MI/IHVICTpVIpOBaHVIe cetTn — peleHne Luenoro
KOMMJ1eKca 3aga4y no ynpasJieHno pa60T017| KOMIMblO-
TEepOoB, CeTeBOIo O60py,EI,OBaHVIﬂ 1 nonb3oBaTenen, 3a-
LUMTE OaHHbIX, obecrnedyeHunto 0OoCTyna K pecypcam,
YCTaHOBKE U MOoAepHU3aumm CUCTEMHOIo U npuknag-
HOro nporpamMmmHoro obecneyeHus.

Yuc/io KOMIIBIOTEPOB B ONHOPAHTOBBIX CETSAX OOBIUHO
He mpeBbItiiaer 10, oTcioga UX ApPyroe HasBaHue — pabdo-
uas epynna. TunuwyaeIMU TpUMepaMu pabOYNX TPYIII AB-
JIAIOTCSI TOMAIITHUE CeTU WJIM CeTU HeOOJIBITUX O(UCOB.

CeTu c BblaeneHHbIM CepBepomMm
(ceTn TUNaA «KNUeHT—cepBep»)

Kak mnpaBuio, cetu co3maioTcs B YUPEKACHUAX WJIN
KPYIHBIX OpraHusanusx. B Takux cerax (puc. 1.9) BbI-
JIeJIAIOTCA ONUH MJIM HeCKOJIbKO KOMIIBIOTEPOB, HasbIBae-
MBIX cepéepamu, 3afiada KOTOPBIX COCTOUT B OBICTPOM U
a(dexTUBHOI 00pabOTKe GOJIBIIIOTO YKCJIa 3aIIPOCOB IPY-

Cepsep
=== IIpunmep

Kaueum 1 @

!

b=y

L ——

Kaueum 2 Kauenm 3

Puc. 1.9. IIpumep ceTu ¢ BbIIEJEHHLIM CEPBEPOM
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r'UuX KOMIIBIOTEPOB — KJauermos. Ilpu sTom Kauenmckue
3anpocvl GBIBAIOT CAMBIMU PA3HBIMU, HAUMHASA C IIPOCTEH-
el MPOBePKY MMEHU U IIapOoJIs II0JIH30BATEIs IIPU BXO/e
B CHUCTEMY U 3aKaHUMBAs CJIOKHBIMU [IONCKOBBIMHU 3aIIPO-
caMu K 0asaM JaHHBIX, Ha 00pabOTKY KOTOPBIX JasKe CO-
BPEMEHHBI MHOTOIIPOIIECCOPHBIA KOMIILIOTED MOKET
MOTPATUTh HECKOJIBbKO YaCOB.

OOBIYHO B POJIM CEPBEPOB BBHICTYMAIOT 0OJiee MOII-
HbIe U HaJle’KHbI€ KOMIIbIOTEDHI, YeM 10/ Ib30BaTEJIbCKIUE
pabouwne cramnuu. CepBepbl YacTO OCHAIIAIOT CIIEI[HMa-
JIN3UPOBAHHBIM 000pPyZOBaHUEM, HAIPUMED EeMKUMU
XPaAHUJIUIIAMY JAaHHBIX (PKECTKUMHU JUCKAMM U TakK Ha-
3LIBAEMBIMU «pelifi-MacCuBaMMU» Ha MX OCHOBE), HAKO-
OUTEJIMUA Ha MarHUTHON JIeHTe AJIs Pe3ePBHOr0 KOIIH-
POBaHUs, BBICOKOCKOPOCTHLIMU CETEBBIMHU aJalTepaMu
uT. 1. Takue KOMIObIOTEPHI pPaA0OTAIOT IIOCTOSHHO,
KPYIJIOCYTOYHO IIPEJOCTABISA II0JIb30BATEJIAM CBOU pe-

cypchl U obecmeunBasi JOCTYII K CBOUM CJY:KOaM.

Cnyx6bl (services) — paboTatluMe Ha cepBepax
nporpamMmbl, BbIMOSHAOLWMNE Kakne-nmbo AencTBusi no
3anpocy KrueHTa.

ﬂpeumymeCTBa N HeJOCTAaTKM KIMTUMeHT-CepPBepPHbIX ceten

Ilpeumyuecmea

Hedocmamku

M ucmonb3oBaHMe MOIITHOTO CEPBEPHOTO
obopynoBaHUsa o0ecreunBaeT OBICTPHIN
IOOCTYII K pecypcaM 1 3((PeKTUBHYIO
00paboTKy 3aIIpOCOB KJIUEHTOB:

OIVH CEpPBEP MOYKET OOCIYKUBATH
TBICAYM IIOJB30BATEJIECH;

M uenTpanusanusa JaHHBIX U PECYPCOB
TIO3BOJISIET HAJAAUTh UETKOE
yupaBJyienue nHpopManyein u
TIOJIb30BATEILCKUMU NaHHBIMU;

M pasmerieHre JaHHBIX HA CepBepe
CYIIECTBEHHO YIIPOIaeT IPOILeayphl
PE3epPBHOTO KOIUPOBAHUA;

M nossimaercs ob1asi 3anUIeHHOCTH
CeTU W COXPAHHOCTH JaHHBIX

HEUCIIPaBHOCTH CcepBepa MOXKET CleJslaTh
BCIO CETh IPAKTUUYECKU HepabOTOCIIOCOOHOM,
a pecypchl — HEIOCTYIIHBIMU;

CJIOXKHOCTD Pa3BEPTHIBAHUS
U TOJJEPIKKHU TpebyeT HAIUINA
KBaJIN(PUIIIPOBAHHOIO IIepPCOHATA,
YTO YBEJIMYUBAET OOIYI0 CTOMMOCTH
COIIPOBOYKIEHUS CETH;

¥ cronmocTh COPOBOXKIEHUSA CeTU
TaK/Ke YBEeJIUUYNBAETCA U3-3a MOTPeGHOCTH
B BBIJIEJIEHHOM O0OPYJOBaHUU U
CIlenquaJITu3MpPOBaHHOM IIPOI'PaMMHOM
obeclleueHNnN;

X Tpebyercss onquH (a yaiie BCero —
HECKOJIbKO) IOCTOSTHHO IIPUCYTCTBYIOIIUX
Ha paboueM MecTe aJMUHUCTPATOPOB
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B3sanmopencteue KOMNbHOTEPOB B CeTn

Hakoner, KpaTKo paccMOTPUM, KaK KOMIIbIOTEDHI
B3aMMOJEICTBYIOT OPYT C APYTOM B ceTu. UTOOBI Takas
paboTa cTaja BO3MOKHOI, CHauaJa Hy;KHO KaKUM-JIN00
00pasoM COeIUHUTH MeKIy COo00If BceX YUYacCTHUKOB
CeTu — CepBephl, CTallMOHAPHEIE paboune CTAHIIUY II0JIb-
30BaTesell, HOyTOyKu, KapMaHHble KoMmiboTepsl (KIIK),
IPUHTEPHI, CeTEeBble XPAaHUJIUINA AAHHBIX U T. A. s
9TUX IieJiedl NPUMEHAIOTCSA cemesvie Kabeau pPasyind-
HBIX TUIIOB, MeJe@OoHHble NI CNYMHUKO08ble KAHALbL,
a B IIOcCJIefHee BpeMsdA Bce 0oJiee IMOMYJIAPHBIMU CTaHO-
BATCA Oecnposodnvie pewenus (WLAN, Wi-Fi, Wi-
MAX). IIpu wucmoab3oBanuu Kabejeill  0OBIYHO
TPeOyIOTCs CIlelnaibHbIe KOHHEeKMOopPbl, 3aKPeIlIeHHbIe
Ha UX KOHIlaX. 3aTeM Kabesb OZHUM KOHIIOM BCTaBJIs-
eTcsi B cemegoil adanmep — CHEIUAJbHYIO IIeYaTHYIO
maaty («KapTy pacIIiupeHus»), YCTAHOBJIECHHYIO B
KOMIIBIOTED U IIO3BOJIAIOIIYIO IIOJKJIIOUUTEL €T0 K CeTH,
a IpyruM — B Kakoe-aubo ycmpoiicmao cesa3u (KOHIleH-
TPaTop, MOCT, KOMMYTAaTOpP, MapIIPyTHU3aTOp, IILII03
u T. A.). B GOIBIINHCTBE COBPEMEHHBIX KOMIIBIOTEDPOB
CeTeBOIl aflalTep ABJISAETCA BCTPOEHHBIM (COOTBETCTBY-
IOIUIT pasbeM MMeeTcsA HeIOCPeACTBEHHO Ha MaTepUH-
ckoii miare). Ecau Ke wucmosabsyerca 0ecnpog8odHoill
cemesoil adanmep, TO B3aUMOAEHUCTBUE C CETHIO IPOUC-
XOAUT 3a CUET Iepeladyu PaAUOCUTHAJIOB MeEKIy amall-
TEePOM U MOYKOl Oocmyna, COEAUHEHHOI C JIOKAJIbHOI
CeThIO.

OmHaKO COETUHUTH KOMIIBIOTEPHI IPYT C APYTOM He-
JOCTATOUYHO — HYJKHO eIlle U «HAYYUTh UX PasToBapu-
BaTb» APYT ¢ aApyrom. [ya sToro TpebyloTcA cemesgbLe
OnepayuoHHble cucmemMvl, TONNEPKUBAIOIINE OOUH U
TOT K€ Habop npomokoa08, UIN S3BIKOB, C IIOMOIIBIO
KOTOPBIX KOMIBIOTEPHI OOIIAIOTCA 1O ceTu. VI TOJNBKO
TocJjie 9TOr0, 3aIYCTUB cemesoe NPUJNOMeHUe, MOMKHO
Oymer, HaIpuMep, IO0OIaThCA C APYTrOM, HAXOMAIIMM-
cdA Ha APYroM KOHIIe 3eMHOTO Ilapa.

ITogpo6HO 060 BCeM 9TOM BBI IPOUUTAETE B CIELYIO-
X TrjIaBax.
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Bon PoOCbI N 3agaHUA

HOON-=-

. UTo TaKoe KOMIIbIOTEPHAA CETH?

. RaKI/Ie THUIIBI CeTell BBI SHaeTE?

. Kakue mpeumyiecTsa gaer cersb?

. Urto Takoe omHOpaHTOBas ceThb? KakoBBI ee IpenuMy-

IIecTBa 1 HEeJAOCTATKI?

. Uro Takoe ceTh «KJameHT-cepBep»? KaKoBHI ee mpen-

MYIIlecTBa M HEJOCTATKU?

. Uro BXOOAUT B IIOHATHE «aIMUHUCTPUPOBaHUE

ceTu»?

. Kak KoMIIbIOTEpHI B3AMMOJEHCTBYIOT APYT C APYTOM

B ceTu?



NhaBa

B aTtom rnaBe

Bbl HangeTe OTBETbI
Ha cnegylowme
BOMPOCHI:

= Ymo makoe
amaJsioHHasi
modesnib OSI?

= Kakoebl ¢pyHKUUU
Kaxk0020 ypoeHsi
8 modenu OSI?

= Kak onpedensimb

ypoeHu modenu OSl,

Ha KomopbIx
8bInoJIHsIromcs
KOHKpemHbie
cemesesble
onepayuu?

= Kakue 803MOXHbI
pacwupeHus
modenu OSI
co cmopoHbI IEEE?

Kak kKomnbroTepbl
B3aMMOOEeNCTBYIOT
B CEeTH

B mpenbigyiein riase Bbl Y3HAJIM, UTO TaKOe KOMIBIO-
TepPHbIE CEeTH, ITO3HAKOMUJINCH C OCHOBHBIMU THUIIAMU
ceTell W MOHAJU, KAK KOMIILIOTEDPHI (TOUHee, paboTaro-
e Ha HUX IIPOTpaMMbI) O0IAIOTCA APYT C APYTrOM B
cetu. Temepb pacCMOTPUM IPUHITUIBI B3aUMOEHCTBUS
KOMIILIOTEPOB B ceTu 0oJjiee mOApPOOHO.

Yro06BI 0OIIaThCH, JIIOAU Uallle BCETO HCIIOJIL3YIOT
ycTHYI0 peub. OTHAKO TaKoe HeIloCpelnCTBEHHOe 00IIe-
HIe BO3MOJKHO, TOJIBbKO €CJIM COOECeIHUKU HAaXOISATCS
pAZOM APYr ¢ APYrOM U TOJHKO B BO3AYIITHOI cpene.
Ho mpexacraBbTe cebe, UTO Hamo IIepefaTh HaHHBIE Ba-
IIeMy TOBapHUIIY, KOTOPBLIA KUBET B APYrOM rOPOeE, a
TeM 0oJiee — B APYrOil cTpaHe. 3[Iech y:Ke He 000UTHUCH
0e3 IeJIoro psAga OIIpeleIeHHBIX AefCTBUI: HY:KHO Ha-
nucaTh TeKCT Ha JucTe Oymaru, IOAIKUCATH ero, BJIO-
JKUTHh B KOHBEPT, YKas3aTh HA HEM aapeca OTIPaBUTENs
U I[IOJIy4YaTessi, HaKJIEUTh MapKy U OTAATDH MOYTAILOHY
(msiz 6POCUTH B MOYTOBBINA AIMMK). [lanbpHeinasa cyabpoa
9TOTO MHChbMA 3aBUCUT ysKe He OT Bac, a OT IIOYTOBOH
cay:xk0n1i. Kakum-11b6o cmocobom — Ha Imoesze, Kopab-
Jie, camMoJieTe WM KaK-TO MHade, HO IIUCHMO JOXOMUT IO
CTpPaHbl U rOPOJA, Ie *KUBET Balll APYT, 3aTeM IOCTaB-
JISETCSI B ero IIoYTOBOe OT/eJIeHre 1, HaKOHell, IoIaia-
eT K HeMy B IIOYTOBBII AIUK. TOJbKO TOrAa Balll agpe-
caT II0OJy4aeT BO3MOYKHOCTH OTKDBITh KOHBEPT U
IPOUYMUTATEL Ballle COOOIeHre. 3aMeTUM, YTO eCJIU Ka-
Kadg-Inb0 M3 CTaguil JOCTaBKU He cpaboTaeT, HAIIPU-
Mep, M3-3a OTCYTCTBUS IIOUTAJIBOHA WJIW PAa3JUUUN B
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mpaBUJaxX 3alllCU aJpPecoB B PasHBLIX CTpaHaxX, TO HMH-
dopmarusa 40 BaIllero Apyra Taxk M He JOUIeT.

TouHO Tak Ke IMOCTYIIAlOT U KOMIIBLIOTEPHI IIPU 00-
meauu B cetu. CIroco60B HEIOCPEACTBEHHOro oOIIe-
HUS Yy HUX HET — pasroBapuBaTh APYI C IPYroM
KOMNOBIOTEPHI II0KA eIlle He Hayuuauchk. IlosaTomy, uTO-
ObI O0IIATHCSA, MM IIPUXOAUTCA IPUOEraTh K I[EJIOMY
pALy IOCIeqOBaATEJbHO BBIMOJHAEMBIX IIPOIEAYP, Ha-
3BIBAEMBIX CemesbvLmu npomokxoaamu. YTodbl IPOTOKO-
JIBI paboTaay HaJeKHO U COIJIACOBAHHO, KasKaas olle-
panus B HHUX CTPOTO perjaMeHTHupyercsa. A dUTOOBI
mporpaMmbl 1 000py/AOBaHNE PAa3HBIX IIPOU3BOUTEIEH
MOTIJIN B3aUMOJEHCTBOBATE APYT C APYIOM, IPOTOKOJIbI
IOJIKHBI COOTBETCTBOBATH OIPENeJeHHBIM NPOMbLUL-
JIeHHbLM cmaHdapma.

MpoTokon — HaGop NpaBun 1 Npoueayp, perynupyto-
LMX NOPSIAOK B3aMMOAECTBUS] KOMMbIOTEPOB B CETU.

3a goJsirue roAbl CYIIECTBOBAHUA KOMIIBIOTEPHBIX
ceTell OBLIO CO3JaHO BEJIMKOE MHOYKECTBO Pa3JIMYHBIX
IPOTOKOJIOB — KaK OTKPBITHIX (ONYyOJIMKOBAHHBIX JJISA
OecILIaTHOrO NMPUMEHeHHnA), TaK M 3aKPBITHIX (paspa-
0OTAHHBIX KOMMEPUYECKMMHU KOMIIAHUAMUN W TPeOyIo-
MIUX JUINEH3UPOBAHUSA [JI UX UCII0JIb3oBaHus1). OqHa-
KO BCe 9TH IIPOTOKOJBI HPUHSATO COOTHOCHUTH C TaK
Ha3bIBAEMOU 9MaAJNOHHOU MOOenvbld 83aumodeiicmaus
omxpbimuix cucmem (Open Systems Interconnection
Reference Model), nnu npocrto modenvio OSI. Ee omnu-
caume ObLI0 onyOanKoBaHo B 1984 r. MexxayHapOAHONI
opranmsanueii 1o craggaprusanuu (International
Standards Organization, ISO), mosTomy mJia Hee YacTo
HCIIOJb3yeTcsA Apyroe HassBaume — modenv 1SO/OSI.
dTa MOJesb IpeAcTaBjseT coboil Habop cmemu@uKa-
U, OMUCHLIBAIOIINX CETU C HEOJHOPOAHBIMU YCTPOM-
cTBaMM, TpeOOBaHUA K HHUM, a TaKyKe CIIOCOOBI MX
B3aMOEeCTBUA.
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CtpykTtypa mopenu OSI

Mogens OSI nmeeT BEPTUKAJIBHYIO CTPYKTYPY, B KOTO-
poil Bce ceTeBble (DYHKIIUU pacIpelesieHbl MeXKIy ce-
MbI0 yposHamu (puc. 2.1). KaxagomMy TakoMy ypPOBHIO
COOTBETCTBYIOT CTPOT'O OIIpeJiesieHHbIe olepanuu, 060-
pPyZOBaHUE U IIPOTOKOJIBI.

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

Jlozuueckoe 83aumodeiicmeue (B COOTBETCTBUU
Cc MpaBUJaMU TOTO WJIU MHOT'O IIPOTOKOJA) OCYIIIECTB-
JIsIeTCA N0 20PU30OHMANLU — C AHAJOZUYLHbLM YPOBHEM
Opyzoz0 KoMnviomepa Ha IIPOTUBOIOJOMKHOM KOHIIE
JIUHUU cBA3U. KarKawIil 60ojiee BLICOKUIT YPOBEHD MOJIb-
3yeTcs ycJayramMu HUMKeJIe:Kalllero YpoBHs, 3HasA, B Ka-
KOM BHe U KaKUM cIIocoboM (T. e. uepes KaKoil unmep-
¢heiic) HYKHO IIepeJaTh eMy AaHHBIE.

Komnvromep A Komnvromep B
| ITpurnaguoit | < | ITpuxknaguaoit |
|HpeI[CTaBI/ITeJIBCKI/II7I | < > | ITpencraBuTenbCcKUn |
| CeaHCOBBI | < | CeaHCOBBIIT |

@ Bupmyanvras @

= c643b —
| TpaHCIOPTHBIH | < | TpaHCIOPTHBIN |
| CetreBoit | < | CeteBoit |
| KananbHbIi | < | KananbHbIl |
| dusuueckuit | < > | dusuuecKuit |

Puc. 2.1. Bsaumocssasu mexay ypopusamu mogenu OSI
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3amaua 6ojiee HUBKOTO YPOBHA — IPUHATH JaHHBIE,
I00aBUThH CBOIO MHMOpMAaIuio (Hampumep, (popMaTupy-
IOIIIYI0 U aApPecHylo, KoTopas HeoOXoamma IJis Ipa-
BUJIBHOTO B3aMMO/EeHCTBUA C aHAJOTMYHBIM YPOBHEM
Ha IPYroM KOMIIbIOTEDE) U IepenaTh AaHHBIE AJbIIle.
TonbKO DOMIA 10 CAMOT0 HUMKHETO, (DU3UUECKOT'0 YPOB-
HsI CeTeBOI Mozesin, nHpopMaIus MoIagaeT B cpeay ie-
peiauu W JOCTUraeT KOMIIbIoTepa-mojydareisi. B Hem
OHa MPOXOIUT CKBO3b BCE CJIOM B OOpaTHOM IIOPSAKeE,
oKa He JOCTUTHET TOTO K€ YPOBHS, C KOTOPOro OblLia
mocjaHa KOMIIbIOTEPOM-OTIIPABUTEIEM.

Kak Buaum, Bce 3TO OUeHb ITOXO0JKe Ha HAIIl IIPUMED C
paboToii moUThl — IPOTPAMMBI OOMIAIOTCS II0 CeTH IIPU-
MEPHO TaK Ke, KaK BhI CO CBOMM JPYroM II0 mouTte. Barix
JIICT OyMaru ¢ TEKCTOM IIePeJaeTcs C BePXHEro YpOBHS
BHU3, IIPOXOJA MHOYKECTBO HeOOXOAMMBIX cramuii. Ilpu
9TOM OH «OOpacTaeTr» CJyKeOHOI mH(popmalueil (KOH-
BEPT OIPeeIeHHOr0 BHA, aApec Ha KOHBEPTe, II0YTO-
BBIII MHJEKC) U IIOABEPraeTcs OIpeaeeHHO 00paboTke
(TIoYTaNBLOH B OTHAEJIEHUU 3a0upaeT MUChMO, Ha KOHBEPT
HAKJIEMBAIOT MAapKU, CTABAT IITEMIIeJIN, a II0CJIe COPTHU-
POBKH MIHCHLMO IIONAJaeT B KOHTEHHep IJIA IepeBO3KU
mOUTHI B APyroii ropox). Tak Bamia muaGOpMAIUA TOXO0-
IUT 0 CAMOTr'0 HUKHET0 YPOBHS — IIOYTOBOTO TPAHCIIOP-
Ta, KOTOPBIM OHA IMEPEBO3UTCA B IYHKT Ha3HAUEHUS.
Tam mporcxoauT o6paTHBINA IIPOIlECC: OTKPHIBAETCS KOH-
TeliHEp, IUCHMO U3BJIEKAETCH, CUMTHIBAETCA ajJpec, II0-
cJie Yero mouTaJIboH JAOCTABJISET IUCHMO BallleMy APYTY.
A zarem BaIm apyr moaydaeTr nH(GOpPMAIUO B IePBOHA-
YaJILHOM BHJE — KOrj[a H3BJIEKAaeT JUCT U3 KOHBEpTa,
pPOBepPSET MOJNNCH U UNTAET TEKCT.

Takum o0pasoM, BBI C BAIIlUM APYTI'OM JOZUYECKU
umeeme npPAMYm C8583b, U NeTaIW NOCTABKU BAC MaJio
3aborar. IlouTaJbOHBI TaKiKe HMMEIOT MPSAMYIO CBSA3b:
MOYTAaJbOH B UYsKOM I'OpPOjie MOJYYUT B TOUHOCTHU TO,
YTO BBI IIepefajii CBOEMY IMMOUYTAJIbOHY — KOHBEPT
Cc IUChbMOM U ajpecHoii mHpopMmaiueii. IlouTaiboHOB
IIPU 3TOM He BOJIHYIOT IIPO0JIeMbI, HAIPUMeED, JKeJIe3HO-
IOPOKHUKOB, KOTOPbIE B JIEMCTBUTEIHHOCTA U OCYIIle-
CTBJISIIA II€PEBO3KY IMOUYTOBO KOPPECIOHIEHI[UHU.
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Mo>HO NpeanonoXuTb, YTO KOH-
TponbHas cymma (CRC) kak cro-
cob KOHTPOSsi NpPaBWUIIbLHOCTU
nepegayn [OaHHbIX MOsiBUNAch
OOHOBPEMEHHO C  MepPBbIMK
OBM. Ho okasbiBaeTcs, 4TO
naest «KOHTPONbHOW CYyMMbI»
Obina BnepBble K3obpeTeHa...
LilepKOBHUKaMK, 03ab0YEeHHbIMU
6OmMbLUMM KONUYECTBOM PACXOXK-
OEHUI B TEKCTax nepenucbiBae-
MbIX BpyYHyto Bubnui (ewe no
n300peTeHns KHUronevaTaHus):
BeAb Npu KaXKaoM TakoM KOMUpo-
BaHUW MUCLbI HE TOJbKO MOBTO-
psiny Bce OWMGKU CBOEro opuru-
Hana, Ho 1 0o6aBnsAnNM HoBbIE.
W3 aToi npobrembl Gbin HanaeH
crnegyrowmi Beixod. Ha cneum-
anbHOM COBELLaHUM  BbICLUNX
OYXOBHbIX Y/HOB ObINn BbIGPaH u
YTBEPXKOEH HEKUA KaHOHWYe-
ckuii BapwaHT bubnun. B Hem
ObINMU NoacYMTaHbl KonnyecTsa
cnoB u 6ykB B kaxaown rnaee. Ne-
PENNCYMK e, 3aKOHYMB CBOH
paboty, fgormkeH 6bin noacuu-
TaTb 3TV KONMYecTBa B cAenaH-
HOW KOMWK 1 CPaBHUTL C Nonara-
IoWMMKUCS ANS opurnHana.

Temneps TO3HAKOMUMCS IIOOJIMMKE C YPOBHIAMU MOJE-

au OSI u ompenmenmM ceTeBble YCIYTU, KOTOPbIE OHU
TPeIOCTaBISAIOT CMEKHBIM YPOBHAM.

YpoBHu mogenu OSI

>

Yposeab 0 — mHe ompemeneH B o0Iieil cxeme
(ua puc. 2.1), HO BecbMa Ba'KeH AJA MOHUMAaHUSI.
3mech IpeacTaBJIeHBI MOCPEIHUKU, II0 KOTOPBIM
COOCTBEHHO U ITPOMCXOAUT IIepegada CHUTHAJIOB:
Kabeau pasJIWUYHBIX THUIIOB, panno-, UK-curmaibl
u T. 1. Ha aTOM ypoBHE HHUUEro He OMUCHLIBAETCH,
ypoBeHb 0 mpegocraBiageT GuU3NIECKOMY YPOBHIO 1
TOJILKO cpedy nepedaiu.

Yposenb 1 — ®dusnuecknii (Physical). 3gecs ocy-
IIeCTBJISAETCA Iepefada HECTPYKTYPUPOBAHHOTO
IOTOKAa OWTOB, MOJYUYEHHBIX OT BBIIIEJIEIKAIIETO
KaHaJLHOTO YPOBHA 2, IO (PUBUUECKOI cpele —
HAmpuUMep, B BUJe 9JeKTPUUYECKUX MV CBETOBBIX
cUrHajaoB. Pu3nUecKUl YPOBEHb OTBEUAET 3a 1n00-
Oepycanue ceasu (link) m meTasbHO OIUCHIBAET
9JIEKTPUUECKIE, OITUYECKNEe, MeXaHWJYecKue u
dyHKIUMOHAIbHEIe NHTeP(ENCcH cO cpenoii mepera-
UM HAIPSIKEHWs, YaCTOThI, JJIUHBI BOJH, TUIIBI
KOHHEKTOPOB, UMCJO U (PYHKIMOHAJIHHOCTH KOH-
TaKTOB, CXeMbl KOJUPOBAHUA CUTHAJIOB U T. H.

Yposeub 2 — Kanansusmi (Data Link). OGecre-
ymuBaeT 0e30uubounyio nepedavy OAHHBLX, TIOJIY-
YEHHBIX OT BBIIIEJIEIKAII[eT0 CeTEeBOTO0 YPOBHA 3,
uyepes GUBNUECKUII YpOBeHb 1, KOTOPBII caM IIO
cebe OTCYTCTBUSA OIIMOOK He TapaHTUPYeT U MO-
JKeT HCKaKaThb JaHHble. MHDOpMalud Ha 3TOM
ypPOBHe momeIliaeTcss B kadpwl (frames), roe B Ha-
yasie (3azoso08ke Kadpa) comep:rarcs agapeca Mmoay-
yaTejsa W OTIPABUTENS, a TaKiKe yIIPaBJIAMOIas
uHpoOpMAaIs, a B KOHIE — KOHMPOJLbHAL CYMMA,
I03BOJIAOIASA BBIABUTH BO3HUKAIOIIME IPU IIepe-
nadve ommbkm (puc. 2.2).



Kak KoMnbloTepPbl B3aMOOENCTBYIOT B CETU

23

3azonoeox Ethernet Tpeiinep
/\ A
o e
IIpeam0Oyna SFD Anpec Anpec IIporoxoa CRC EFD
(Start IOJIyYaTeJis | OTIHPAaBUTENsI| WM THUIL e (End
CoysKutT mus Frame Komnr- Frame
CUHXPOHUBAIIUK L. O6BI9HO poJibHAsA P
Delimiter Delimiter
i Apeaca ) b mnomomm FAOTRE | YN :
06}(1);‘}::;2“ MAC-anpeca naker IP Kouern
Kazpa (me
HOBOTO obsizaTesieH)
Kazapa
7 1 6 6 2 or 46 4 1
mo 1500
o ~ J

Pasmep 6 6atimax

Puc 2.2. CtpykTypa Kaapa

IIpu nonyuernuu OaHHbIX HA KaHAJIBHOM YPOBHE

OIIpeeJIAI0TCS HAaYalo U KOHeI[ Kaapa B IIOTOKe OUT

0B,

caM KaJp U3BJEeKaeTcs U3 II0TOKA U IIPOoBepseTcs Ha Ha-
auune omubok. IToBpe:xkaeHHbBIe IPU IIepemadye Kaapbl,
a TaKiKe Kaapbl, IJIsI KOTOPBIX HE IMOJYYeHO no0maeepi-
OJeHue 0 npueme, IePeCHLIAIOTCA 3aHOBO (PempaHcaiupy-
tomcs). HakoHell, Ha KaHAJIbHOM YPOBHE 00eCIIeunBaeT-

csA yIpaBJiieHHe MOCTYIIOM K cpefie Iepemadn.

KamanbHbIll ypoOBeHBb HOBOJBHO CJIOMKEH, II03TOMY
B cooTBercTBuu co craugapramu IEEE (Institute of Elect-
rical and Electronics Engineers), BoinyineHHbIMU B (heB-
paste 1980 r. B pamkax «IIpoexra 802» (Project 802), ero
YacTo pasbuBaloT Ha ABa MOAYypPoBHA (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 (hU3UYECKOMY YPOBHIO, OIIpe
JIeHVe T'PaHUIl KaJpoB, paclo3HaBaume adpecog Ha3

ne-
Ha-

ueHUus Ka0pos (3T! afipeca YacTo Ha3bIBAIOT PUIUYECKU-

mu, unu MAC-adpecamu).

Yposenv LLC, petictBylomuii Hanx ypoBHem MAC,
OTBEUaeT 3a YCTAHOBJEHUE KaHaJia CBA3U U 3a 0e30IIIu-

OOUYHYIO IOCBIIKY W IPUEM COOOINeHUI ¢ JaHHBIMU.
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Yupasnenue
JIOTUYECKOI CBS3BIO
(LLC)

Kauanpubiii
YPOBEHb

YupaieHue
IOCTYIIOM K cpefie
(MAC)

Puc 2.3. Pasmenenue KanaabHOTO ypoBHA Ha moxyposHu MAC u LLC

> Yposenb 3 — Cerenoii (Network). OrBeuaet 3a ob6ecne-
yeHue c8A3U MeXKIy JIO0bIMU, Jake HAXONAIUMIUICS
B Pa3HBIX KOHIIAX 3€MHOTO IIapa, TOUKAMHU B CETH. ITOT
YPOBEHBb OCYIIIECTBJISAET NPOB0OKY COOOULeHULL No cemu,
KOTOPAas MOKET COCTOSITh M3 MHOYKECTBA OTAeJIbHBIX Ce-
Tell, COefUHEHHBIX MHOKECTBOM JHUHUK cBA3u. Taxas
IOCTaBKa TpebyeT mapwpymu3ayuu, T. €. onpedeseHus
nymu docmaskKu coobuLeHUs, a TaKyKe pellleHus 3amad
yHOpaBJeHUA TMOTOKAMU NaHHBIX WM 00pabOTKU OIIMOGOK
mnepemavmn.

> Yposens 4 — Tpaucmoptusiii (Transport). 'apanTu-
pyeT docmasky uH@OpMAyUL OT OLHOTO KOMIBIOTEDA
apyromy. Ha aToM ypoBHEe KOMIbIOTEPA-OTIIPABUTEIA
GoJibIiue O0JIOKU AAHHBIX pas3bmBaloTcA Ha 6ojee MeJi-
KUe naxembul, KOTOPbIe NOCTABJIAITCA KOMIIBIOTEDY-
TIOJIyYaTeJI0 8 HYHCHOU nocredosamenvbHocmu, 6e3 no-
mepv u Oybauposarus. Ha TpaHCIOPTHOM YpPOBHE
KOMIIBIOTEPA-IIOJIyUaTe A IaKeThl BHOBh COOMPAIOTCS B
ucxonHble 6JI0KU JaHHBIX. Takum 06pa3oM, TPAHCIOPT-
HBINl YPOBEHBL 3agepuiaem npouecc nepedaiu OAHHbLX,
CKpBIBasA OT 0o0jiee BBICOKMX YPOBHEUW Bce OeTanu u
TpobJIeMbl, CBA3aHHBIE C JOCTABKOM MHMOPMAIUU JI0-
0020 00BemMa MeXIYy JNI00bLMU MOYKAMU BO BCEN CETU.

> Yposeur 5 — CeancoBsrii (Session). ITos3Bossger gByM
cemeavly NPULONCCHUSAM Ha PASHBIX KOMIIBIOTEPAX yCTa-
HaBJIMBaTh, HOLAEPKUBATh M 3aBeplllaTh COoeqUHEeHUe,
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HA3bIBAEMOE CeMmesblM CeAHCOM. ITOT YPOBEHb TaKIiKe
OTBEYAET 3a BOCCTAHOBJIEHUE aBapUIIHO IIPEPBAHHBIX Ce-
aHCOB cBsA3u. KpoMme TOro, Ha IsITOM YPOBHE BBITIOJIHSIET-
csA mpeoOpasoBaHe YI00HBIX AJIA JIIOAeil UMeH KOMIIbIO-
TEPOB B ceTeBBIe anpeca (pacno3Hasarue umer), a TakKe
peanusdyoTcs GYHKIIUU 3aW UMbl Ceancd.

Yposens 6 — IIpencraBuTedbCKHii, MINU Y POBEHb
npencraBiaenusa gaHHbIX (Presentation). Ompegmenser
GopmamuL TiepenaBaeMoil MeKIY KOMIIBIOTEDAMU WH-
dopmarnuu. 3nech pemraroTca Takue 3ajaduu, KakK nepe-
Koduposéka (mepeBoJ WHGMOPMAIMU B BUM, HOHATHBIN
IIIsI BCeX yYaCTBYIOIIUX B 00OMeHe KOMIILIOTEPOB), Coka-
THe U paclaKOBKa JAHHBIX, IMN(POBaHUE U AeIIN(POB-
Ka, IOJep/KKa ceTeBbIX (DaiIOBBIX CHCTEM W T. [.

Yposeub 7 — Ilpurmamuoit (Application), nnu ¥Ypo-
BeHb [Ipuimoskenuii. ObecreunBaeT nHTEepPdEiic B3aumMo-
IercTBUSA IporpaMM, paboTamIuxX Ha KOMIIbLIOTepaxX B
cetu. VIMEHHO C IOMOIIBIO ATUX IMIPOTPAMM II0JIH30BA-
TeJIb I0JIyUaeT HOCTYII K TAKUM CEeTeBBIM yCJIyram, Kak
o0MeH (paiimaMu, IIepemada SJEKTPOHHOM IIOUTHI, yia-
JIEHHBIN TepMHUHAJbHBINA AOCTYI U T. 1.

K momenty nosBiaenus monenau OSI y:ke cymiecTBoBaIu
¥ TIOKAa3aJii BBICOKYI0 9(M(MEKTUBHOCTD APYyTrue Habopul
(cmexu) npomoxo.sos, Hanpumep cmex TCP/IP. I1oaTo-
MY IIOCTPOEHHBIN B IIOJJHOM COOTBETCTBUU C OIIMCAHHON
BBIIIIE MOJIeJIBIO Habop npomokosog OSI Tak u He TOJTy-
YUJI IIUPOKOTO pacIpocTpaHeHUA. BOJIBIIMHCTBO CO-
BPEMEHHBIX  CETeBBIX AapXUTEeKTyp U  HaA00pOB
IPOTOKOJIOB COOTBETCTBYIOT OTON MOJEJU JIUIIEL IO
ompenesieHHON cremeHu. HecMoTps Ha 9TO, caMa MO-
neab ISO/OSI go cux mOp IMIMPOKO MCIOJB3YETCA IJIs
ONMMCAHUA B3aMMOJEHCTBUSA B CETEBBIX Cpeax.
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Bonpocbl n 3agaHus

1.

2,

Yro IOHMMAETCS IIOL TEPMUHOM <«CETEBOM IIPOTO-
KOJi» ?

Kakune cereBble (QPYHKIIMM OCYIIECTBIAIOTCA B MOZE-
au OSI?

. Kakoii yposens, corsiacao mozmeau OSI, orBeuaer 3a

BBIOOD MapIpyTa mepemauu JaHHBIX?

. Ha xakom ypoBHe momeau OSI B3ammoelicTBYIOT

IIporpaMMbl, o6ecrieunBaoIue mepenavy coooImeHn i
9JIeKTPOHHOI TTOUTHI?



NhaBa

B aToii rnaBe

Bbl HarigeTe OoTBeThI
Ha cnepyouwme
BONpPOChHI:

= Kakue cywsecmeyrom
cemessbie
monoJsio2uu?

n Kakoebl
npeumyujecmea
u Hedocmamku
PassiuyHbIX
monoJsnoaut?

= Kakoli mun cemu
celiyac Haubonee
nonynsipeH?

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

CeTeBble TOnonorumn
M cnocoObl gocTtyna
K cpene nepenayu
AaHHbIX

IIpuz opramumsanuu KOMHOBIOTEPHON CeTH HCKJIIOUN-
TEJIBHO BaKHBLIM SABJIAETCA BBIOOP MONOJLO2UU, T. €.
KOMNOHOBKL Cemesblx Yycmpoilcmeé u KabeabHoll UHQ-
pacmpyxmypet. Hy:xHO BBIOpaTH TAKYIO TOIIOJIOTHIO,
KoTopasa obecmeumniia Obl HaZeKHYIO U 3(h(HEeKTUBHYIO
pabotry cetu, ymoO0HOe yIpaBjeHNe IOTOKaMU CeTEBBIX
maHHbIX. vKemaTeabHO TakiKe, YTOOBI CETH II0 CTOMMO-
CTU CO3JaHUSA W COIIPOBOKIEHUSA IIOJYUYUJIACH HEeI0PO-
roii, HO B TO K€ BPeMs OCTaBaJNCh BOZMOIKHOCTH IS
ee maJbHENIero paciiupeHus 1, JKeJaTeJabHO, IJs IIe-
pexoma K 0ojiee BBICOKOCKOPOCTHBIM TEXHOJOTHUSIM
CBSI3U.

Jro HempocTrasa 3agaual UToObI ee pelnTh, HEOO0XO-
IUMO 3HAThb, KaKue B0OOIle OBIBAIOT CeTeBBbIe TOIIOJIO-
ruu. 3aMeTuM, UTO IIPU STOM CJIeIyeT PasjinyaTh IIOHS-
TUA PU3ULEeCKOll MONoa02UL, T. €. CIIOCO0a PadMeIlleH s
KOMIILIOTEPOB, CETEBOr0 OOOPYAOBAHWUS U MX COEIUNHE-
HHUSA C IOMOIIBIO KabeJbHOIl MHMPACTPYKTYPHI, U JO2U-
4eCcKoill MmoOnoJsozul — CTPYKTYPhbl B3aMMOAENCTBUS
KOMIILIOTEPOB M XapaKTepa PaclIpOCTPAaHEHUsI CUTHAJIOB
10 CeTHu.

Ba3oBble ceTeBble TONONOrMmn

CymrecTByeT Tpu 0a30BbIe TOIOJIOTHM, HAa OCHOBE KOTO-
PBIX CTPOUTCA OOJIBLIITMHCTBO CETEeM.
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«IMluna» (Bus). B aT0ii Tomosoruu Bce KOMIIBIOTEPHI
COEIMHSAIOTCS APYT C APYTOM 00HuUM Kabenem (puc. 3.1).
ITocnamHble B TaKyO0 CeTh AaHHBIE TEepPefalTcd 8CeM
Komnvlomepam, HO oOpabaThIBaeT UX TOJBKO TOT
KoMIIbioTep, anmapaTueiii MAC-aapec ceTeBoro amaimre-
Ppa KOTOPOTO 3aINcaH B Kaape KaK aapec IoJiydyaTes.

Kauenm 1 Kauenm 2

ce

Tepmunamop

- N Tepmurnamop

{ .} { . ¢ 3a3emaeHuem
04
i

Kauenm 3 Kauenm 4

Puc 3.1. Cers ¢ TomoJsiorueii «ImHa»

ITa TOIOJOTUS UCKJIIUNTEIHLHO IIPOCTa B peajmn3a-

Uy u nereBa (TpedyeT MeHbIITe BCero Kabesis), OJHAKO
HMeeT PsJ CYIeCTBeHHBIX HEJOCTATKOB.

HepocTtaTtkm ceTen TMna «wmnHa»

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

X IIOCKOJNIbLKY IIIMHA WCIIOJb3yeTCA COBMECTHO,
B KQKIBI MOMEHT BPeMeHU Iepejauy MOKeT Be-
CTU MOJAbKO 00UuH U3 Komnviomepos. Eciu mepe-
Jauqy OSHOBPEMEHHO HAYMHAIOT JBa WU GOJIbIIIE
KOMIIBIOTEPOB, BO3HMKAeT HCKAaKeHHe CHUTHaJIa
(cmoakHoOBeHUe, WU KOALU3USL), TPUBOAIIIEE
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K IMOBPEXKJeHUI0 BcexX KaapoB. Torma KoMmIbioTe-
PBI BBIHYKJEHBLI IPUOCTAHABJIMBATEL IIepenady,
a 3aTeM II0 Oouepeny PeTPAHCIMPOBATH JaHHBIE.
Biusanue cTOIKHOBEHUIT TeM 3aMETHEE, UeM BBIIIIe
00beM IlepelaBaeMOM II0 CETU MH(POPMAIIUY U UYeM
00JIbIlIe KOMITBIOTEPORB ITOAKJIIOUEHO K minHe. O6a
3THX (hakTOpa, ECTECTBEHHO, CHUIKAIOT KaK MaK-
CHUMAaJbHO BO3MOXKHYIO, TAK U OOIIYIO IIPOU3BO-
IUTEIbHOCTb CETU, 3aMeAIdaA ee paboTy.

K «Illusa» ABISAETCA NACCUBHOU monoJozueili. —
KOMITBIOTEPHI TOJBKO <«CJYIITaoT» Kabeab U He
MOT'YT BOCCTAHABJIMBATL 3aTyXaloIlllie Mpu IIepe-
Jadue IO CeTH CUTHAaJbI. UTOOBI YAJUHUTL CETh,
HY)KHO MCIIOJIb30BaTh nosmopumenu (penume-
Ppvl), YCUJIMBAIOIIYE CUTHAJ TIEPE] ero mepeaadeii
B CJIEeOYIOIUI CEerMEHT.

K Hame:XHOCTL CETH C TOIIOJOTHEH «INNHA» HEeBbI-
coxa. Korma sjaeKTpuuecKuili CUTHAJ SOCTUTAET
KOHIIA Kabessd, oH (ecJau He IPUHATHI CIIeIUAhb-
HBIE MEepbI) ompaicaemcs, HapyIiaa padboTy Bce-
ro cerMmeHTa cetu. YToObI MPEIOTBPATUTEL TAKOE
oTpajkeHle CUTHAJIOB, Ha KOHIIaX Kabeas ycra-
HaBJMWBAIOTCA CIEUaJIbHbIE pe3ucmopvl (mep-
MUHAMOPbL), TOTJIOLIAIONINE CUTHAJNLI. Ecin jxe
B JIIOOOM MecTe KabeJsiss BOBHUKAaeT O0OPhIB — Ha-
mpuMep, MPU HAPYIIeHU! IeJOCTHOCTU Kabess
WJIX IIPOCTO IIPU OTCOEAUHEHUUW KOHHEKTOpa, —
TO BOSHUKAIOT [JBa HEe3aTePMUHUPOBAHHBIX Cer-
MEeHTAa, Ha KOHI[aX KOTOPBIX CUTHAJLI HAUMHAIOT
oTpakaTbCsl, M BCA CETh IIepecTaeT paboTaTh.

IIpoGiembl, XapaKTepHBIE AJIS TOIOJOTUN «IITHHA»,
IpUBEJIN K TOMY, UTO T C€TU, CTOJb IIOMYJISPHEIE elre
JecATh JIeT Hasdakd, cefuac yyKe MPaKTUUYECKU He NC-
TOJb3YIOTCH.

> «Komsmo» (Ring). B maunmHoii TOmoJIOTMM KaKABIH U3
KOMIIBIOTEPOB COEAUHAETCS C IBYMSA APYTUMU TaK, YTO-
OBbI OT OJHOI'O OH MMOJyYaJs MH(OPMAIINIO, a BTOPOMY —
nepenaBain ee (puc. 3.2). IlociegHuii KOMIILIOTEP TIOJ-
KJIIOUAETCs K IIEPBOMY, X KOJIbIIO 3AMbLKACMCS.
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Kaueum 1

Kauenm 2

—~— Kauenm 3

Puc. 3.2. CeTs ¢ TOIOJIOTHEH «KOJIBIIO»

MpenmyLlecTBa U HeAOCTAaTKU CeTEN C TOMNOSOrMen «KonbLo»

IIpeumywecmea

Hedocmamxku

MOCKOJIBKY Yy KabeJjieil B 9TOU ceTu
HEeT CBOOOAHBIX KOHIIOB,
TePMUHATOPHI 31eCh He HY KHBI;

KasKIbI 13 KOMIIBIOTEPOB
BBICTYIIA€T B POJIX NOSMOPUMENsL,
YCUINBAA CUTHAJ, UTO IIO3BOJISAET
CTPOUTH CETU OOJILIITON
MPOTAKEHHOCTH;

u3-3a OTCYTCTBUA CMOAKHOBEHU
TOIIOJIOTUSA 00JIafaeT BHICOKOIL
YCTOMYMBOCTHIO K IIeperpysKam,
obecrneunBas 5pPeKTUBHYIO PadboTy

CHUTHAJ B «KOJIbIE» MOJIYKEH IPOUTH
oCcIeq0BaTeNbHO (U TOJTBKO B OJLHOM
HaIpaBJIeHNN) UYepe3 Bce KOMITbIOTEPHI,
KasKABIA M3 KOTOPBIX IIPOBEPSET, HEe eMy JIU
agpecoBaHa nHMpoOpMAaIA, IOITOMY BpeMs
nepesayyd MOYKET OBITh JOCTATOUHO OOJIBIIINM;

MOAKJUYEHNe K CeTH HOBOTO KOMIBIOTEPA
yacTo TpedyeT ee OCTAHOBKH, UTO HAPYIIAET
paboTy BCeX APYTUX KOMIIBIOTEDOB;

BBIXOJ] U3 CTPOA XOTA GBI OZHOTO U3
KOMIIBIOTEPOB WJIM YCTPOMCTB HApPyIIaeT
pabory Bceil ceTu;
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IIpeumyugecmea

Hedocmamxu

mo cetu nHGOPMAIIAT

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

Kalesell KoJbIla AejiaeT padboTy BCell ceTu
HEeBO3MOIKHOIM;

X uTo6BI M36€XKATHL OCTAHOBKY PAOOTEHI CETH IIPHU
OTKa3e KOMIILIOTEPOB Wnu O0pbIBe KabeJis,
00BIYHO ITPOKJIAALIBAIOT JBA KOJIBIA, UTO
CYIIIECTBEHHO YIOPOKAET CeThb

3mech, Tak Ke KaK U [OJs CeTell C TOIIOJOoTrHuen
«IMTHA», HEJOCTATKH HECKOJbKO IIepPeBeInBaioT
JIOCTOMHCTBA, B pe3yJibTaTe Uero IMOIMyJApHBLIe paHee
KOJIBIIEBBIE CETU TeIlepPh MCIIOJIb3YIOTCSI TOPas3zo perke.

AxTuBHaA Tomosorua «3Be3ma» (Active Star). 9ra To-
IIOJIOT'MSA BO3HUKJIA HA 3ape BBIUNCAUTEIbHON TeXHUKH,
KOrjga K MOIIHOMY IeHTPAJIbHOMY KOMIIBIOTEPY IIOJ-
KJIIOUAJINCh BCE OCTAJbHbIe abOHEHTHI ceTu. B Takoi
KOH(QUIypaIuy BCe IIOTOKM MAHHBLIX IIJIM MCKJIIOUM-
TeJbHO Uepes I[eHTPaJbHBI KOMIIBIOTED; OH K€ IOJI-
HOCTBIO OTBeYAaJI 3a yIpaBJeHNe NHPOPMAIMOHHLIM 00-
MEHOM MeXKJy BCeMM YUYaCTHHKAMU ceTH. KOHQIMKTHI
IPYU TAKOM OPraHM3aIllui B3aNMOJEHACTBUA B CETU ObLIN
HEBO3MOJKHBI, OJHAKO HArPy3Ka HAa IeHTPAJbHBIA
KOMIBIOTED ObLIa CTOJb BEJHKA, UTO HUUYEM APYIUM,
KpoMe O0CIYKUBAHUSA CETH, 9TOT KOMIIbIOTEP, KaK IIpa-
BUJIO, HE 3aHUMAJICS. BBIXOJ ero us cTpos MPUBOAUI K
OTKas3y Bcell ceTw, TOrga KaK OTKas mepudepuiHoro
KOMIThIOTEPA UJIM O0PBIB CBA3U C HUM Ha pabdoTe oCTallb-
HOWU ceTu He cKasbiBasics. Celfuac Takue ceTw BCTpeUa-
IOTCST JOBOJIBHO PEAKO.

T'opasgo 6ojee pacpocTpaHEeHHOMN CeroqHS TOIIO0JIO-
ruen ABJAETCA IIOXOXKHUHN BapHMaHT — «3Be3aa-IInHa»
(Star Bus), uiu «maccuBHas 3se3ga» (puc. 3.3). 3mech
nepudepuiinble KOMIbIOTEPHI HOAKJIIOYAIOTCS He K [[eH-
TPaJIbHOMY KOMIILIOTEPY, a K IIAaCCUBHOMY KOHUEeHmMpa-
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mopy, unu xaby (hub). Ilocneguuii, B OTINYME OT LIEHT-
paJIbHOTO KOMIIbIOTEPA, HUKAK HE OTBeYaeT 3a YIIpaB-
JeHue oOMEeHOM JAaHHBIMH, a BBITIOJHSAET Te Ke (PYyHK-
UMW, YTO U IIOBTOPUTEJIH, TO €CTh BOCCTAHABJIUBAET
IPUXOAAIINE CUTHAJBI 1 TIepechlaeT UX BCeM OCTAaJb-
HBIM MOAKJIIOUYEHHBIM K HeMY KOMIIBIOTEPAM U YCTPOMCT-
BaM. VIMEHHO ITOTOMY JaHHASA TOIOJIOTHS, XOTs (hu3ude-
CKUM ¥ BBITJIAAUT KaK «3Be3ma», JOTUUECKU SBJISIETCS
TOTIOJIOTUEN «IINHA» (UTO ¥ OTPAKEHO B ee Ha3BaHUU).

Konuenmpamop
(xab)

Kauenm 2

ITpurnmep
¢ cemeguvlm
unmepgeiicom

Kauenm 4

Puc. 3.3. Cers ¢ TomoJiorueii «3Be3aa-IrmHa»

HecmoTpsa Ha GoabIinii pacxon Kabesas, xapaxTep-
HBIA IJId ceTel THUIla «3Be3ga», 9Ta TOIOJIOTUA MMeeT
CYIIIeCTBEHHBIE ITPENMYIIIECTBA Tepe] OCTAIBHBIMMU, UTO
u o0yCJOBUJIO ee ITMpouaiiliiee IpUMeHeHUe B COBpe-
MEHHBIX CeTAX.

NMpenmyuwiectBa ceten TMNa «3Be3ga-wWMHa»

M HadexHocmb — TMOAKJIIOUEHNE K IIEHTPAIHLHOMY
KOHIIEHTPATOPY U OTKJIIYEHNE KOMIIBIOTEPOB OT
Hero HUKaK He oTpakaeTcsa Ha paboTe OCTAIbLHOMN
ceTu; OOpPBLIBBI Kabejsd BIUSIOT TOJBKO HaA €Iu-
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HUYHBIE KOMIILIOTEDPHI; TEPMHUHATOPHLI HE TPeOy-
OTCH.

M Jleckocmb npu 00CAYIUBAHUU U YCMPAHEHUU
npobsiem — BCe KOMIBIOTEPHI U CETEBbIE YCTPOI-
CTBa IIOAKJIIOUAIOTCA K I[eHTPAJIbHOMY COEIUHU-
TeJIBHOMY  YCTPOMCTBY, UYTO  CYIIIECTBEHHO
yIporraeT o0Ccay:XUBaHME U PEMOHT CEeTH.

M BawuwerHHocmb — KOHIEHTPAIIUS TOUYEK IIOM-
KJIOUeHWS B OJHOM MeCTe II03BOJISIeT JIETKO
OrPAHUYUTH JOCTYI K JKU3HEHHO BAKHBIM 00'b-
eKTaM CeTH.

OTmeTHM, UTO IIPU MCIIOJb30BAHNN BMECTO KOHIIEH-
TPaTopoB  0ojiee  «HMHTE/IEKTYAJIbHBIX»  CETEBBIX
YCTPOUCTB (MOCMO8, KOMMYMAMOPOs N MAPWPYMuU3a-
mopoé — moapoOHee 0 HUX OyIeT pacCKasaHO IO3XKe)
MOJIYYAeTCS «IIPOMEKYTOUHBIN» TUI TOIIOJJOTUN MEKIY
aKTUBHOM © IIACCUBHOI 3Be3moii. B »aToM cioyuae
YCTPOMCTBO CBSI3W HE TOJBKO PETPAHCIHPYET MOCTYIIA-
IOIl[Yie CUTHAJIBI, HO W IIPOM3BOAUT yIIPaBJIeHHE UX 00-
MEHOM.

,.El,pyme BO3MOXHbIle CceTeBble
TonoJsfiornn

PeanbHble KOMIIBIOTEPHBIE CETU IIOCTOSHHO PACIIHPSI-
I0TCA U MOAepHusupyorcesa. ITosromy mouru Bcerga Ta-
Kasg CeTb SBIAETCS 2uOpudHOil, T. €. ee TOIOJIOTHS
mpeacTaBiasgeT co00ii KOMOMHAIIMIO HECKOJbKMUX 0a30-
BBIX Tomojioruii. JIerko mpejcTaBuTh cebe IHOpUIAHBIE
TOIOJIOTUHY, SBJIAMIOIINECT KOMOWHAIIMEH «3Be3Obl» U
«IIUHBI», JU00 «KOJIBbI[a» U «3BE3IbI».

Opzaxko 0co00 cleayeT BBIJEJUTH TOIMOJOTHI) «ae-
peBo» (tree), KOTOPYIO MOKHO pacCMaTPUBATh KakK 00b-
eIVHEHVe HeCKOJIbKUX «3Be3n» (puc. 3.4). ImeHHO oTa
TOIOJIOTUSI CErofHs SIBJIAETCS HauOoJiee MMOIYJISPHOM
IIPU IIOCTPOEHUU JIOKAJIBbHBIX CETEMH.
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SAnpo cetn
(BBICOKOCKOPOCTHOM
KOMMYTATOD)

YpoBeHb
pacupeneneHus
(mogKJIIOUeHME
3MaHUH, IJIOIIAN0K,
MapIIPyTU3amud
U MEe)KCEeTeBbIe DKPAHBI)

YpoBeHb
JOCTYyIIa
(TIogKIIOUeHME
KJIWEHTOB
U cepBepoB)

=

Knuenm 1 Kauenm 2 Cepeep

KommymamopovL 3 ypoens
UNLU MAPULPYMUSATODbL

Kommymamopuo.
AOKANbHbLX cemeil

Cepsep Kauenm 1 Kauenm 2

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

CBoero popa «npeateyen» WH-
TepHeTa 6bina cetb ARPANEet, ns-
HayarnbHO co3faHHasi Mo 3akasy
MuHucTepctBa 060poHbI  CLLUA.
Llenbto aToro npoekta 6bina pas-
paboTka TakoW CHUCTEMbI CBS3W,
KoTOpasi Morna 6bl YHKLMOHMPO-
BaTb [aXe B YCIOBUSIX aTOMHOM
BOVHbI. HbIHeWwHi xe VIHTepHeT
Kak cBOOOOHO [OCTyMHas Bce-
MUpHasi  KOMMblOTEPHas  CeTb
cTan oT4acTu  HeOoXWOAHHbIM,
«KOHBEPCUOHHBLIMY» pe3yrnbTaToM
BOEHHbIX pa3paboTok.

Haxowmelr, cienyeT yIOMAHYTh O C€TYATOM, UJIN Ce-
TO4HOI (mesh) Tomoorum, B KOTOPOii Bce JInOO MHOTHE
KOMIIBIOTEDPBI U [PYI'Ue YCTPOUCTBA COENUHEHBI APYT C
Ipyrom HanpAmyio (puc. 3.5). Takas TOIOJOTUS WMCK-
JIOUNUTENLHO HaZe:KkHa — IpU oOpbIBe J000ro KaHaja
mepemava [JaHHBIX He IIPEKpPAaIlaercd, IIOCKOJbKY
BO3MOYKHO HECKOJbKO MAPULpymos docmasku uH@op-
mayuu. CeTouHble TOMOJOTUY (Yallle BCETO He IOJIHBIE,
a YaCcTUYHbIE) HCIIOJIL3YIOTCA TaM, rae Tpebyercsa odec-
MeYUTb MAKCUMALLHYIO OMKA30ycmoiliu6ocmy CeTH,
HAIpuMep IIpu OO0beJUHEHUUN HECKOJbKUX YYaCTKOB
CeTU KPYITHOIO IPEeAIPUATHS UIU IPU IMOIKIOUEHUN K
WNuTrepHeTy, XOTs 3a 9TO, KOHEYHO, IPUXOAUTCS ILja-
TUTH: CYIIECTBEHHO yBeJIWUYMBAETCS pacxon Kabeus,
YCJIOXKHSAETCS CeTeBoe 000PyA0oBaHIe U er0 HaCTPOMKA.
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JlokanvHas cemo 2

Jlokanvuasa cemv 1

JlokanvHnasa cemov 3

JloxanvHas cemov 4

JlokanvHas cemv 5

Puc. 3.5. CeThb c ceTuaToil TOIOJIOTHEHR

[docTyn K cpene nepegayum

C ceTeBO# TOIIOJOTHEN TECHO CBSIBAHO MOHATHE CNOCo0a
docmyna k cpede nepedayu, OA KOTOPBIM ITOHUMAETCS
Ha00p IPaBUJ, OIPEAENAIINNX, KaK UMEHHO KOMIIbIO-
TephLl JOJIXKHBI OTIIPABIATL WM NPUHUMATHL AAHHBIE II0
CeTwu.

Taxux cmoco00B BO3MOKHO HECKOJbKO. OCHOBHBI-
MU U3 HUX ABJIAIOTCH:

0 MHOYKECTBEHHBI JOCTYII ¢ KOHTPOJIEM HecyIlei
U o0HapyKeHUeM CTOJKHOBEHUIT;

0 MHOKECTBEHHBIA JOCTYI C KOHTPOJEM HecyIei
¥ IIpeoTBpallleHueM CTOJKHOBEHUI;

O mepemava Mapkepa.
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IIpu MHOKECTBEHHOM JOCTYyIle ¢ KOHTPOJIEeM HecyIneil u
oO0Hapy:xeHueMm croaxHoBeHmii (Carrier Sense Multiple
Access with Collision Detection, CSMA /CD) Bce KOMIIb-
I0TePBI (MHOMecmBeHHbLIL 0CMYNn) «CJIYIIAIOT» Kabeab
(koHmpoav Hecyueil), YTOOBI OIPENENUTD, TePesaroTCsa
o HeMy JaHHBbIe Mau HeT. Ecau Kabeab cBOOOIEH, JIO-
0ol KOMIIBIOTED MOJKET HauaTh Iepemady; TOTAa BCe
ocTaJbHbIe KOMITLIOTEDPHI JOJKHEI KAATh, IIOKa Kabeab
He ocBobomuTcs. Eciu KoMObIOTephl Hauaau Iiepemauy
OQHOBPEMEHHO U BOSHUKJIO CTOJIKHOBEHNUE, BCE OHU IIPU-
OCTaHaBJIUBAIOT Iiepenauy (0OHApYHCeHUe CMOJKHO8e-
HUIl), KaXKObIII — Ha pasHble IPOMEKYTKY BPpeMeHU, T0-
cJie Uero peTpaHCAUPYIOT HaHHBIE.

Cepbe3HBIM HEAOCTATKOM 39TOTO cIlocoba [qocTyIma
ABJISETCA TO, UTO IPU OOJIBIIIOM KOJIUYECTBE KOMITBIOTE-
POB U BBICOKOU Harpys3Ke Ha CeTh UUCJIO CTOJKHOBEHUIA
BO3pACTaeT, a MPONyCKHAasA CIIOCOOHOCTH ITaJaeT, WHO-
ra OuYeHb CYIIIeCTBEHHO.

OmHaKO 9TOT MeTOJ OUeHb IIPOCT B TEXHUUECKOIT pe-
anms3aluu, I09TOMY UMEHHO OH UCIIOJIb3yeTcA B Hamubo-
Jee TIONMYJIAPHOUW ceromHaA mexHoaozuu KEthernet.
A uTO0OBI YMEHBIIIUTH KOJIUYECTBO CTOJIKHOBEHUI, B CO-
BPEMEHHBIX CeTAX NPUMEHAITCA TaKue YCTPOICTBA,
KaK MOCTBI, KOMMYTaTOPhl ¥ MapIIPyTU3aTOPHI.

MeTos MHOKECTBEHHOrO OCTYIIA € KOHTPOJIEM HeCy-
el ¥ mpegoTBpaIienueM croiakHoBeHui (Carrier Sen-
se Multiple Access with Collision Avoidance,
CSMA/CA) orinyaeTcss OT IPeAbIAYIIET0 TeM, UTO IIe-
pen mepemauvell HAHHBIX KOMIIBIOTED IIOCBLIAET B CEThb
cIenuaJbHbBIA He0OJIBIIIONH IIaKeT, CO00INas OCTaIbHBIM
KOMIBIOTEPAM O CBOEM HAMEPEHWU HadaThb TPAHCIIA-
muio. Tak apyrue KOMIIBIOTEPHI «y3HAIOT» O TI'OTOBSA-
mieiics mepemaye, U4TO IMO3BOJIAET M30E€KATh CTOJIKHOBE-
Huii. KoHeuHO, 9T yBeLOMJIEHUS YBEJINUYNBAIOT OOIIYIO
HArpy3Ky Ha CeTh M CHUKAIOT ee IIPOIIYCKHYIO CII0CO0-
HOCTDH (u3-3a yero metox CSMA/CA paboraeT menyieH-
Hee, uem CSMA /CD), ogHako oHu, 6€3yCJIOBHO, HE00XO-
OIUMBI IJIsI pabOThI, HAIPUMEP, OECIPOBOAHBIX CETelA.
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> B cerax ¢ mepenaueit mapkepa (Token Passing) ot oxmo-
ro KOMIILIOTEPA K JPYTrOMY IIO KOJBITY IOCTOAHHO KYP-
cupyeT HeOOJIBION OJIOK TaHHBIX, Ha3bIBAEMBIN MapKe-
pom. Ecim y KoMObIOoTepa, IOJYYUBIIET0 MapKep, HET
uHGOPMAIIUY AJA IIepefaunl, OH IIPOCTO IIEPECHLIAET eT0
ciaenyiomeMy KommbloTepy. Ecam 'Ke Takasa mHMopma-
A UMEeeTCs, KOMIBIOTED «3aXxeambvléaem» MapkKep, no-
TOJTHAET €T0 JAaHHBIMU U OTCHLIAET BCE ATO CJIeAYIOIIEMY
KOMIIBIOTeDPY IIo Kpyry. Takoi mapOpMaIiuOHHBIN TaKeT
mepesaeTcsa OT KOMIIBIOTEPA K KOMIIBIOTEDY, IIOKa HE J0-
CTUTAET CTAHIINU HasdHaueHUA. IIOCKOJIBKY B MOMEHT IIe-
pefaum MaHHBIX MapKep B CETU OTCYTCTBYET, APYTrue
KOMIILIOTEPHI Y3Ke He MOTYT HUUero mepenaBars. [1oaTo-
MY B CETAX C Iepeadeil MapKepa HeBO3MOXKHBI HU CTOJI-
KHOBEHUA, HU BPEMEHHBIE 3aJepP)KKMU, UTO JAeJjlaeT UX
BeChMAa IIPUBJIEKATEJIFHBIMU JJIA UCIOJb30BAHUA B CHC-
TeMaxX aBTOMATHU3AI[UU PAOOTHI TPEAIPUATHI].

Bbi6Gop KOMNbLIOTEPHON CETU

PaccmoTper HamboJiee 4acTO UCIOJIb3yeMble CEeTOHS Ce-

TeBbI€ TOIIOJIOTUY ¥ METOJbI AOCTYIIa, 00OCYAUM U APYyrue

haxTOopkI, OIpeaessaioIe BEIOOD HYKHOTO THUIIA CETU.
IIpu sTOM ciemgyeT yUUTHIBATH:

O yKe UMEMOIYOCA KabeJbHYI0 CUCTEMY U 060pY-
JIOBaHWE — eCTb JIX B BAIlleM J0Me, IITKoJe, ou-
ce ceTh, KOTOPYIO HYJKHO IIPOCTO PACIITUPUTH,
WK Y BaC UMEIOTCA TOJHKO OTAeJTbHbIe KOMIIbIO-
TepPHI;

0O ¢dusuyecKoe MeCTOPACIIOJIOKEeHNe — BayKHO
YUUTBHIBATh, KAK PACIIOJIOKEHBI KOMIIBIOTEDPHI U
rae BbI coOMpaeTech pa3MeCcTUTh CEeTeBoe 00opy-
moBaunme. OO0BeIUHUTH KOMNOBIOTEPHI B OIHOI
KOMHAaTe JOBOJBHO IPOCTO, OOHAKO €CJIM Balllu
KOMIIBIOTEDPHI pACIIOJiaraloTCA Ha pPasHBIX ITa-
JKaxX 3HaHUs UJIN JaKe B HECKOJIbKHUX 3MAaHUSX,
HAMJIYYIIYyI0 KOH(GUIYypaIluio CeTU U ee TOIIO0JO-
TUIO CJeAYeT TIaTeJbHO IMPOAYyMAaTh;
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0O pasmepsl IIAHUPYEMOI CeTH — eCJI Y Bac mme-
eTcs JINIITh HeCKOJIbKO KOMIIBIOTEPOB, CTPYKTYpa
ceTu OyIeT JOBOJBHO IIPOCTOI; €CJIN JKe KOMIIbIO-
TE€POB COTHU WJIU THICAYM, TO, CKOPEe BCero, mpu-
JeTcsd OCTAHOBUTL CBOI BBIOOP HAa CJIOMKHOM
TUOPUIHON TOIIOJIOTUH;

O o0wmeM u TN wHGOPMAIMU JJIA COBMECTHOTO WC-
TOJIL30BAHUA — OTU ITapaMeTPhl JOJIKHBI 00s3a-
TeJIBHO YUUTHIBATHCA IIPU BHIOOPE TUIIA CETH: €CJIU
MeXIy KOMIBIOTEPAMM II€PeNaioTCsa OOJIbIIne
datinel — My3bIKaJIbHBIE, BUJEO- UIu rpadu-
YecKue, TO BaM IIOTPeOyeTCA BBICOKOCKOPOCTHAA
ceTb, TO3BOJIAIOINAA OBICTPO U 6e3 3a7iepsKeK mepe-
JlaBaTh TaKue 00beMbl MH(POPMAIIVIH.

ITomaBisromiee GOJBITMHCTBO COBPEMEHHBIX CeTeil uc-
MOJIB3YIOT TOIIOJIOTUIO «3Be3[a» WU M'MOPUIHYIO TOIIOJIO-
THUIO, IIPEJICTABJISIONIYIO CO00I 00 beIMHEHE HECKOJIBKUX
«3Be3» (HampuMep, TOIOJIOTUIO TUIIA «IEPEBO»), U Me-
Tox moctryna K cpefe nepexaun CSMA/CD (MHOKeCTBeH-
HBII JOCTYII C KOHTPOJEM HecyIleil u o0Hapy:KeHUeM
CTOJIKHOBEHUIA).

Bonpocbl n 3agaHus

1.

2,

B uem sakouaeTca pasanumre MeXIy (PU3NMUYeCKUMU
U JIOTUYECKUMU CBA3AMU?

Kakwue TomoJsioruu jexaT B OCHOBE JIF000I KOMIIOHOB-
Ku ceTu?

. KakoBbI mIpemmyIiecTBa U HEAOCTATKU KOHQPUTYpa-

Uy «3Be3ga»? B KaKMX JIOKAJIbLHBIX CETAX OHA IIPU-
MeHseTcsa?

. Kaxkosul IIpeuMyIliecTBa M HeZOCTAaTKHN TOIIOJIOINH

«KOJBbI0»? B KaKMX JIOKAJLHBIX CETAX OHA IIPHMe-
HaeTca?

. KakoBbl mpemmyIiecTBa U HEAOCTATKU KOHQMUTYpa-

IUU «IIuHA»? B KaKUX JIOKAJIbHBIX CETAX OHA IIPU-
MeHseTcs?
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6. Kakue ruOpugHbIe TOIIOJOTMY BAM M3BECTHBI?

7. Kakue (aKTOphl HEOOXOAMMO YUUTHIBATH IIPU ILjIa-
HUPOBAHUU CETU?

8. Bam mopyueHO yCTaHOBUTH CETh AJIS HEeOOJBIIO, HO
pasBUBAOIIEHCS KOMIIAHUN, 3aHUMAIOIIEH IIOJIOBU-
HYy 9Ta’ka. B cocTaB KOMIAHUM BXOIAT AUPEKTOD,
YOPaBIAONINN, afMAHUCTPATOP U NIATH COTPYIHU-
KoB. Ilnanupyercsa B3ATh Ha paboTy ellle OBYX CO-
TPYAHUKOB. ¥ KaKIOTO COTPYAHUKA KOMIIAHUU €CTh
KoMnbioTep. Eciu Heo0X0quMo 0OMEHATHCA NeJT0BOM
uHboOpMaImeil, IPUXOAUTC NeJaTh 9TO YCTHO UJIU C
TIOMOIIIBIO AUCKET. JIa3epHbBI IPUHTEP HAXOIUTCA Y
agMUHUCTPaTopa. ¥ KasKIOT0 COTPYAHUKA MMEeTCS
OTAEJbHBIN MaTPUYHBIN HPUHTED.

-
do | gmo Emo| Hoo
Iuperxmop Compydnur 1 Compydnur 2 Compyodrurx 3

\ 5 R
Vnpassiouui D@' Q%U g%ﬂ QQ

g g Admunucmpamop Compyonuk 4 Compyduurx 5 ITranupyemvie
pabouue mecma

Kakyio Tomosoruio ceTu BBI MPEIJIOMKUIN ObI IJIs
sToi Kommauun? OIeHUTEe CYMMAapHYIO AJINHY Kabe-
Jisi, TpeOyeMoro IJs IMPOKJAAKU CeTH, B Ka)XIOM U3
IIPeAJOKeHHBIX BAPUAHTOB U BLIOEPUTE M3 HUX HAU-
6oJiee ONITUMAJIbLHBIMN.

9. Bam Heo0XOQMMO YCTAHOBUTH CETh Ha TPEX sTarKax
IIKOJBI. B KaKIoM y4eOHOM IIOMEIeHUU WMEeTCS
KOMIIbIOTEp U HpuHTep. Ha mepBoM M BTOpPOM 3Ta-
Ke — 8 momernenuii. Ha tperbem — 10. Kakyio To-
MOJIOTHIO CEeTH MOJKHO BBIOPATH AJIS 9TOTO CJaydass?
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B aTou rnaBe

Bbl HangeTe OTBEThbI
Ha crneayowme
BONpPOChHI:

= Kakue eudbi cpedbl
nepedayu cuzHasoe
moaym
ucnonb3oeambcsi
8 KOMIbOMepPHbIX
cemsix?

= Kakue 603MOXHbI
munsl u Kameaopuu
KabesnbHbIX
coeQuHeHuu?

m Kak ebIinosiHaromcsi
KabesibHble
coeduHeHus?

= Kakue cywecmesyrom
munbl pa3bemMos
(koHHeKmopos)?

= Kakue 803MOXHbI
munabli
6ecrnpoeodHbIx
cemeu?

Ctpoum ceTb:
JINHUN CBA3N

YT00BI KOMIILIOTEPHI MOTJIM B3aNMOAeiiCTBOBAaTh, HEOO-
XoamMa Kakas-JIn0o cpeja, obecleurBamoIas BO3MOXK-
HOCTB II€peayy CUTHAJIOB HA (DU3UUECKOM YPOBHE. JTa
cpeda nepedayu MOMKET IIPEICTABIATL CO00I KabeJb-
HYI0 uH@pacmpykmypy, T. e. HaOOP IIPOBOJOB Pa3IUU-
HBIX THUIIOB, COEIUHUTENbHBIX PA36eM08 (KOHHEKNMOopos)
u yempoiicmé céa3u. Ho oHa MoxxeT OBITH U IIPOCTO aT-
Moc(epoii wuam gaxke Oe3BO3AYIIHBIM HIPOCTPAHCT-
BOM, — JIHIIb OBl MMeJach BO3MOYKHOCTH KaKUM-TO
obpasoM nepedambv cuzHaJ OT OLHOTO KOMIIBIOTEDPA K
npyromy.

KabenbHble coegnHeHuns

Haunbosee uacTo B KOMIBIOTEPHBIX CETAX IPUMEHSIOTCS
KabeJbHble COEQUHEHUs, BBICTYIAIOINEe B KauecTBe
cpenbl Iepegayun 3JIeKTPUUECKUX WU OITUUYECKUX CHUT-
HAJOB MEKIY KOMIIbIOTEpAMU U [IPYTUMH CETEeBLIMU
ycrpoiictBaMu. IIpu 9TOM HCIOJNBL3YIOTCA CJAENYIOIIne
TUIIBI KabeJsis:

0O KoaKcuaJbHBIN Kabesb (coaxial cable);
0 Buras napa (twisted pair):
¢ HesKpaHupoBauHad (unshielded, UTP),
* sKpaHupoBanHas (shielded);

O BOJIOKOHHO-OIITUYECKUMN, MU OITOBOJOKOHHBIN
kabens (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 Hasad IPU CO3JAHUU CeTel
B OCHOBHOM IIPUMEHSAJICA UMEHHO KOAKCUANbHbLIL Kabeb,
COCTOAIINHA M3 TIepPefaroIieil CUTHA MeTHOU UJIV aJIIOMU-
HUEBOU JKUJIbI, CJI0SA M30JIAIUN, SKPAHUPYIOIIENA OILIEeT-
KU U3 MeIHBIX IIPOBOAOB WU AJIOMUHUEBOU (DOJILTU U
3aIUTHON BHeLTHeH obosouku (puc. 4.1). ia nepegaun
curHaja B KOAKCHAJbHOM Kalejie MCIOJIF30BAJIACH IEHT-
pajbHadA JKUja, TOrAa KaK OIJIETKA 3a3€eMJIAIAChH, BBICTY-
masg B POJIU «3JIEKTPUUECKOTO HYJISA».

Sawummntil
Ca0i

5

Odomomea
us oaveu

Ilaacmurosas
Uz3oaAaguA

Mednuiic
nposod

Puc. 4.1. KoakcuaibHblil Kabeiab

IIpu sTOM KCIOJB30BAJIKUCH JBA BO3MOKHBIX THIIA
Kabesd — «TOHKHH» M «TOJICTBIN».

ToHKUII KoaKcHaJbHBII KabeJab — TrUOKMUI, aua-
merpoMm okojo 0,5 cMm, IMO3BOJAN IepemaBaTh JaHHBIE
0e3 3aTyxaHUsA Ha paccToAHUS n0 185 M (B peasibHBIX
cerax — paxxe o 300 m).

g nogxkaoueHnA Kabesd K CeTeBBIM YCTPOMCTBAM
MPUMEHAJUCH CcIleliuaabHble passemb. muna BNC.

Ha kKoHIIax oTpe3koB Kabejsd MOHTHUPOBAJINUCH IPO-
cteie BNC-kKoHHeKkTOpBI. CpalliuBaHne 5TUX OTPE3KOB
npousBoguu ¢ momoiibio BNC I-koHHEKTOpPOB (Miu
«0appes-KOHHEKTOPOB»), a JJIA COeIUHEHUS C CEeTEBbI-
MU afanTepaMi U yCTPolicTBaMU McIoab3oBaanck BNC
T-KOHHEKTODHI.
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«3y6 Bamnupa» obecneunBarn
ObICTPbIA CcNOCO6 MOAKMYEHNsI
TpaHcuBepa K KoakcuarbHOMY
Kabento: OH AomMKeH Obln NPOKO-
noTb onneTtky kabens v m3ons-
umto, obecneumBasi  KOHTaKT
TpaHcUBepa C LEHTParibHOW Xu-
non. [ea pOpyrvx, MeHbLUNX
«3yba» obecneymBany KOHTaKT
C onneTkon kabens.

Yro6bl OTpasKeHHBINI CUTHAJ MOTJIOIIAJICA Ha KOH-
max kKabesasa, Tam ycraHaBiaumBasu BNC-TtepMuHaATODHI,
OJIVH 13 KOTOPBIX 00a3aTebHO 3a3eMisica (puc. 4.2).

8 4

IIpocmoit
KOHHEKMmOop

«Bappea»

T-kKoHHeKmop

Tepmunamop Tepmunamop

C 3azemjeHuem

Puc. 4.2. BNC-KOHHEKTODHI PA3JIUYHBIX TUIIOB

ToncTbl#i KOaKCHANbHBIN Kabelb — OTHOCUTEIHLHO
JKeCTKHU, auaMeTpoM uyTh Oojbiiie 1 cm. B Hem men-
Has JKuja Oblaa TOJIe, YeM Y TOHKOTO KOaKCUAJIbHOTO
Kabesnda 1, CJIeJOBATEIbHO, €e 3JeKTPUUECKOoe COIIPO-
THUBJIeHNE ObLIO MeHBbIINM. I[09TOMY TOJICTBIII KOAKCH-
aJbHBIA Kabesb MO3BOJIAJ IepemaBaTh CUTHAJ Ha pac-
crosguusa go 500 m.

s TOAKII0UeHNA K TOJICTOMY KOaKCHUAJIbHOMY Ka-
0elf0 TMPUMEHAJINCH CIelUaJbHbIe yCTpoiicTBA —
mpancugepvl (oT «transmitter-receiver» — «mpuemo-
Hepe,z[a'rqmc») C OOBOJIBHO OPUI'MHAJBbHBIM Ha3BaHUEM
«ceTeBOW BaMnup». B KauecTBe pa3beMOB UCIOJIb30Ba-
auck AUI- uau DIX-kouHeKTODPHI (puc. 4.3).

IITupokoe pacmpocTpaHeHWEe CeTel, MMOCTPOEHHBIX
Ha OCHOBE KOAaKCHAJIBLHOTO Kabesis, ObIJIO BHI3BBAHO JBY-
MsA 00CTOATEeIbCTBAMU: AEIeBU3HOM (0COOEHHO [JIA ce-
Tell Ha TOHKOM KOaKCHaJIbHOM KabeJsie) — pacxojbl Ha
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Toncmutit
KOQKCUQJbHbLIL
«3Yy0 samnupa» rabenb

N

«Bamnup»

Tpawncusep

Kabenv
mparncusepa

AUlI-pa3ssem

Puc. 4.3. ITogkatoueHne yepes3 TPAHCUBED «CETEBOM BaMIIUD»

Kabesb ¥ KOHHEKTOPHI OBLIN MUHUMAJIbHLIMU, a 00JIb-
e IJist HeOOJBINUX ceTeil Huuero u He TpeboBaIOCh, U
IPOCTOTON — MOCTATOYHO OBLIO MIPOJOMKUTH MATHCT-
paibHBIN Kabesb, YCTAHOBUTL HA €ro KOHI[aX TepMUHA-
TOPBI W IMOAKJIOUUTL K HEMY BCe KOMIILIOTEPHI, — U
ceTb rotoBa (puc. 4.4).

Tem He MeHee ceiiuac KoaKCHAJIBHBIN Kabeab B 00JIb-
IIHCTBE ceTell 3aMeHeH BUTOM Iapoii MU ONTUUYECKMU-
MU KabersamMu.

> Bumas napa — nBa CKPpYUYEHHBIX JPYT C IPYTOM U30JIU-
POBaHHBIX MeAHBIX IIpoBoga. IlogaBisaiomniee GOIBITUH-
cTBO KabeJiell HA OCHOBE BUTOM IIaphbl COCTOUT U3 UETHI-
pex map, IIepeBUTBIX C PasHbBIM IIaroM IJIs
YMEHBIIIEHUA DJIEKTPUYECKUX HABOJOK CO CTOPOHBI CO-
CeIHUX IIap U BHEIIIHUX MCTOYHUKOB U IIOKPBITHIX IIJIA-
CTUKOBOU 06010uK0I (puc. 4.5). B sxparuposanroil eu-
moil nape, KpoOMe TOTO, WCHOJb3YeTCA OLHA WJIN
HECKOJIbKO OILJIETOK W13 AaJIOMUHNUEBOU WJIU MeIHON
(oJIbTY, CYLIEeCTBEHHO IMOBBIMIAIOIINX ITOMEXO03aIllu-
IITeHHOCTh KabeJis.
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Puc. 4.4. ITpumep ceTu Ha TOHKOM KOaKCHAJHHOM Kabese

Taxue xabesu BBIONYCKAIOTCA B COOTBETCTBUU CO
craagaprom EIA/TIA 568 («AMepuKaHCKUN CTaHAAPT
MPOBOJAKKA B KOMMEPUYECKUX 3MaHUAX») U MMOAPA3aessi-
oTcs Ha kamezopuu. Kabenu pasHoil KATeropuu pasyiu-
YalTCA, B IIEPBYI0 OUepelb, IIAroM CKPYTKU BUTBIX
nap. Yem MeHbllle IIar, TeM BBIIIIE KATETOPUS U TeM
OOJIBIIINX CKOPOCTeIl mepegaun JAaHHBIX MOMKHO JOCTHUYD
npu ero ucooJb3oBanuu (tada. 4.1).

Puc. 4.5. Burasa napa
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Tabnuua 4.1

KaTteropuu kabens «BuTasi napa»

Kareropus

XapakTepucTuga

1

TeJIe(I)OHHLIﬁ Kabeab AJId 11epegavdu rojoca ujau JaHHBIX C IIOMOITBIO
aHaJIOTOBBIX MOJEMOB

Crapspiii 2-nmapHbiii Tun Kabensa. ITogmep:xkuBaer mepegady JaHHBIX
co ckopocThio 10 4 M6uTt/c. Mcmoabs3oBaiicsa B cerax Token Ring u
ARCNet (0 ceTeBbIX TEXHOJOTUAX — UyTh HUKe). Cerogusa nHoOrIa
npuMeHsieTcAa B TeJaeGOHHBIX CETAX

2-napHbIil Kabeab. Mcmonb3oBaica B cetax Token Ring u
10BASE-T. ITognep:xuBaer mepefadyy JaHHBIX CO CKOPOCTBHIO TOJIBKO
mo 10 Mowurt/c. IIpumensierca B TeaedOHHBIX CETAX

4-mmapHbIil Kabenab. VcnoabsoBanica B ceTax Token Ring, 10BASE-T,
10BASE-T4 gna ckopocreit 1o 16 Mout/c. Ceronusa mpakTU4ecKu
He UCIIOJIb3yeTCs

HWmenHo sTOT 4-m1apHBIN Kabejb OOBIYHO II0Pa3yMeBaeTCs O]
HasBaHMeM «BHUTadA mapa». CocobeH mepenaBaTh TaHHBIE CO
ckopocTbio 1o 100 M6uT/c npu ucnonab3oBauuu aAByx nap (Fast
Ethernet) u 1o 1000 M6uT/c — OpU MCIOJIb30BAHUU BCEX UETHIPEX
nap (Gigabit Ethernet). HauboJiee pacmpocTpaneH B COBPEMEHHBIX
JIOKAJIBbHBIX CETAX, XOTs IIPU IPOKJIAJKE HOBBIX CETEU uaIe
npuMeHseTcsa Kabesb Kkamezopuu 5e, Jydile IPOIYCKAIOITNH
BBICOKOYACTOTHBIE CUTHAJIBI. BrITycKaeTcsa Takike

B 9KPAHMPOBAHHOM BapUaHTe

4-mapHBIN Kabeab (9KPAHUPOBAHHBIA MU HEOKPAHUPOBAHHBIN).
CnocobeH mepegaBaTh JaHHBIE cO CKopocThio o0 10000 M6uT/c
(10 Gigabit Ethernet) ma wactorax mo 200 MI'm. B xabemax
Kamezopuu 6Ge mpeesbHAA YACTOTA IEPeJadYy yBeJIUUeHa

mo 500 MTI'i. Bosiee mo/ioBUHBI COBPEMEHHBIX CETell CTPOUTCS

C MCIOJIb30BaHMEeM Kabess 9TOM KaTeropuu

4-mmapHBIN Kabeab, crenuuKanusa JJId KOTOPOro elle OKOHUYATEeIbHO
He yTBep:kAeHa. CKopocTh nmepegaun ganHbix — xo 10000 Mout/c,
yacTora nponyckauus — g0 600—700 MTI'. Bce oTaenbubie mapbl u
caM Kabesb AJIs 9TOH KaTeropuu sKPaHNUPOBaHBI
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Bunaromaps cBoeili merieBusHe, JIETKOCTH B YCTAHOB-
Ke U YHUBepPCaJIbHOCTU (MOKET UCIOJH30BaThCA B 00JIb-
IMIUHCTBE CETEBBIX TEeXHOJIOTUI), HesKpPaHWpPOBaHHA
BATAs IIapa ceddac SBJAETCS CaMbIM pPacIIpo-
CTPAHEHHBIM THUIIOM KaleJis, MCIOJb3yeMbIM IIPU IIO-
CTPOEHUH JIOKAJBHBIX CeTell. DKpaHMpPOBaHHAsS BUTAas
mapa, HeCcMOTPsS Ha OOJIBIIYIO IOMEXO3alllUIIeHHOCTD,
He IOJYUYIJIa IIIHPOKOr0 PACIIPOCTPAHEHUS U3-3a CJIOMK-
HOCTEl B YCTAaHOBKe — TpedyeTcs 3a00TUTHCA O 3a3eM-
JIEHUU, Ta U Kabejb 10 CPABHEHUIO C HEIKPAHUPOBAH-
HOI BUTOU mapoii 0ojee »KeCTKUA.

Buras mapa moax/roouaeTcsa K KOMIIBIOTEPAM U APY-
rUM YCTPOWCTBAM C MOMOIIBIO B0CbMUKOHMAKMHOZO
passema RJ-45 (Registered Jack 45). 3ToT KOHHEKTOD
(puc. 4.6) moxo:x HA TPUMEHAEMbIH B TeJae(OHHBIX JIU-
HUSAX KOHHEKTOp RJ-11, TOTbKO HEMHOTO 6OJIBIIIE HETO.
B Tab6i. 4.2 npuBemeHo omnucanre CIoco00B 3aAeJKH Ka-
Oesis «BUTasd mapa» B KOHHEKTOp RJ-45 B cooTBeTcTBUHT
co craumapramu EIA/TIA 568A u 568B; sra omepanus
BBIIIOJIHSIETCS C IIOMOIIBIO CIIEIHMAJBHOTO OOMKMMHOTI'O
uHcTpyMeHTa. (Ecam pacmosokuTh pasbeM KOHTaK-
TaMU BBEPX U OT ce0si, TO HyMepOoBaTh 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 omyeTku MpoBoga

Komraxr 568A 568B

1 0eJi0-3eJIeHbIHI 0eJI0-OpaHIKEeBBIN

2 3eJIeHBII OpaHKeBBIi

3 6eJI0-0paHIKEeBBIHI 0eJI0-3eJIeHbIH

4 roay6oi roay6oit

5 6eJi0-roTy00it 0eJi0-rory60it

6 OpaHKeBBI 3eJIeHbI

7 0eJI0-KOPUYHEBBIH 0eJI0-KOPUYHEBBIH

8 KOPUYHEBBIN KOPUYHEBBIN

3amMeTnM, 4TO Kabeau, IpUMeHsIeMble AJIs IIOIKJIIIO-
YeHUSA KOMIBIOTEPOB K KOHIIEHTPATOPAM M KOMMYTATO-
paM, O0KMMAaITCA C OJBYX CTOPOH OAWHAKOBO, TO €CTh
10 OJHOMY W TOMY K€ cTaHmapty. Ilpu sTom moaydaer-
cA TaK Ha3bIBAEMBIHA npamoil kabeasv. OqHAKO AJIA HETO-
CPEICTBEHHOTO COeINHEHUS CETEBhIX aIalTepPOB KOMIIb-
I0TEPOB JN0O IJIA CBASU MEXAY KOHIIEHTPATOPAMHU U
KOMMYTAaTOPaMU HUCIMOJL3YETCA nepexpecmuulii kabenb
(«kpocc-kabenv»). C OLHON CTOPOHBI TAKOI'0 KabeJsid BU-
ThI€ ITapPbl IPU UX 3aeJIKe B Pa3’beM MEHSIOT MEeCTaMU:
3€JICHBINl IIPOBOJL — HA MECTO OPAaHIKEBOIr'0, a TOJIy-
00 — Ha MEeCTO KOPUYHEBOTO, U HA0OOPOT.

> OnmogonokoHHbLIL Kabeav (puc. 4.7) oTIMYaeTCA OT
IPYTUX BUOOB CETEBOIl IPOBOAKH TEM, UTO IlepegaeT
CBETOBbIE, a He dJIeKTpuuYecKue uMnyJbcbl. OH OUeHb
MOXO0XK Ha KOAKCHUAJbHBIM, HO BMECTO MEIHOUN UM ajio-
MUHUEBOH KUJIbI MCIOJb3YETCs CTEKJOBOJIOKHO.

IIpu sTOM MOTYT IPUMEHATHCA ABA BUa OIITOBOJIO-
KOHHBIX KabeJei: mHozom0008brii (multi-mode) mau
00HoMmo008bLil (single-mode).

B orHOCUTENBLHO [EIlIeBOM MHOI'OMOJOBOM Kabese
IEeHTPaAJbHOE CTEeKJOBOJOKHO uMeerT aumamerp 50 wiau
62,5 MmKM, a obosiouka — 125 mrwm. [lJ1a nepexayum curua-
JIOB TI0 MHOTOMOZOBOMY Kabejto MPUMEHSIOT HeI0pOoTrue
ceemoduodtvle mpaHcugepsvl ¢ NJINHOM BOIHBI 850 HM.
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ITnacmurosoe
noxpsimue

Sawumnas
obosnouKa

CmeK080J10KHO

e

Puc. 4.7. OnToBOJIOKOHHEBIN Kabesb

B BBICOKOKauecTBEHHOM (HO JOPOrOM) OJHOMOJO-
BOM KabeJie BOJOKHO TOHbIIle — nuamMeTpom 9—10 MKM,
a 3aTyxXaHWe CBETOBOTO CHUTHAJa B HEM CYIIECTBEHHO
meHbIre. Kpome Toro, Aj1s mepenadyy CUTHAJIOB IO OHO-
MOZOBOMY KabeJIi0 NCIOJIb3YIOTCA Ja3ePHble MPAHCUBe-
pvt ¢ piauHoit BoiHBI 1300 mM. B pesysibrare makcu-
MaJbHOE PACCTOSIHUE IIepejayy CBeTOBOr'0 CUTHAJA IIPU
IpUMeHEeHUU OJHOMOJOBBIX KabeJiell 1 TPAHCUBEPOB I'o-
pasgo OoJibllie, YeM IJI MHOT'OMO/OBBIX.

s TOAKJIIOUEHUS OITOBOJIOKOHHOI'O Kalbess WuC-
MOJIL3YIOTCA CIleUaJbHble KOHHEKTOPHI (puc. 4.8).
Konnexmopvt FC u ST cerogHs CUUTAIOTCS yCTaPEBIIIN-
MU, II09TOMY B HOBOM OOOPY/IOBAHWU dYallle BCEro IIPHU-
MEHAIOTCA PasdbeMbl i KorHHexkmopog SC. MoHTax

FC-kornHnexmop ST-kKoHHeKmop SC-konnexmop

Puc. 4.8. OnToBOJIOKOHHBIE KOHHEKTOPHI PA3JINYHBIX TUIIOB
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KOHHEKTOPOB (3a/[eJIKa OIITOBOJIOKOHHOI'O KabeJsis B KOH-
HEKTOP) JOBOJILHO CJIOXKEH 1 TPpedyeT cremuaabHoro 06o-
pymoanusi. IlpaBga, B mocjiejHee BpeMs IMOSBUJIKUCH
HabOPHI, MO3BOJISIOIINE 3a1eIbIBATh TaKe KOHHEeKTOPHI
U B JOMAIIHUX ycaoBusaxXx. OMHAKO WX HCIOJIb30BaHUE
TpedyeT TOUHOCTUA U TePIIeHUS, IIOCKOJIbKY IIPOU3BOIUT-
csd IIyTeM BKJIEHKU OIITUUYECKOr'0 BOJIOKHA B HAKOHEUHUK
C IIOCJeAYIOINel CYIIKOM 1 TOHKOU ILIN(OBKOM.

IIo cpaBHEHUIO C JIEKTPUUECKUMU KabeJasiMU OIITO-
BOJIOKHO O0ECIIeYNBAEeT HeIPeB30ii[eHHbIe MapamMeTphl
IOMEXO03aIUIIEeHHOCTA U 3aIUThI IIepejaBaeMoro CUr-
Haja oT mepexBaTa. Kpome TOro, mpu €ro MCIOJIb30Ba-
HUY JaHHbIE yAaeTcs IepeaBaTh Ha CYIIeCTBEHHO 00JIb-
e pPacCTOSHUS, Ja U TeOPeTUYEeCKU BO3MOIKHBIE
CKODOCTH IIepeJayuy B OIITOBOJIOKHE HaMHOrO Bhiiie. He-
IOCTATKH OIITOBOJIOKHA — OOJIbIIIasd CTOMMOCTh KabeJis,
CJIOKHOCTD 3a/IeJIKM KOHHEKTOPOB (IIPpU KOTOPOH Tpedy-
eTCsl CBapKa CTEeKJIOBOJIOKHA) U HeO0O0XOIUMOCThb IIPHUMe-
HEHUSA [OOIOJHUTEJbHBIX TPAHCUBEPOB, IIpeobpasyio-
X CBETOBbIE CUTHAJBI B dJIEKTPUUYECKHE W OOPAaTHO.
Bce 3170 3aMeTHO MOBBIIIIAET OOIIYI0 CTOMMOCTh PasBep-
THIBAHUS CETHU, II03TOMY [0 CHX IIOP OITOBOJIOKHO B JIO-
KaJbHBIX CETSAX IIPUMEHSEeTCA Perke, YeM BUTAA Iapa.

ITocse BBIGOpPA MOAXOASAIIIEr0 THUIIA Kabesis, KOTOPBIM
BBl COOMpaeTech COEAUHUTh KOMIIBIOTEPHI U CETeBbIe
yCTPOICTBA, U OIpeAeseHNs MecTa KOMMYTAaIlUU U pac-
mpefesieHns MOYKHO IPUCTYIATL K NpokJaadke Kabess.
ITpu npokaabpiBaHUM Kabeasda B 3JaHUU TPOBOAKY
00BIYHO 3a/IeJIBIBAIOT B CTEHBI JIN0O Pas3MeInaiT B CIIe-
MUAJbHBIX IIPOCTPAHCTBAX IOA (DAJBIIIOJIOM WJIUA 34
HABECHBIM IIOTOJIKOM, a 3aTeM BBIBOISAT B HACMEHHbLE
cemesble po3emru.

Ecau npono:kuTh Kabesn B YKa3aHHBIX MecTax He-
BO3MOJKHO, WKCIIOJIB3YIOTCS HACTeHHbIe (pesxe — Ha-
moJbHBIE) Kabenb-kKaHalvl (Kopoovl). Kopo6 — aTo mo-
Jas ILJIacTHKOBasi cOOpHO-pasbopHas Tpyba, OOBIYHO
OPSAMOYTOJbHOM (POPMBI, B KOTOPOU IPOKJIAILIBAIOTCS
ceTeBble Kabesu, dallle BCero BMeCTe C 9JeKTPUUECKU-
mu (puc. 4.9).
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I

npu Monmdaice 8 CMOHMUPOBAHIOM sude

Puc. 4.9. IlnacTukoBbIIT KOPOO AJIs1 IPOKJAAKKU Kabesei
(¢ yCTAaHOBJIEHHBIMU CETEBBIMU U SJIEKTPUUYECKUMU PO3ETKAMMU)

BecnpoBogHble ceTu

OcHoOBHBIE TIPO0JIEMBI, XapaKTepHbIe IJIA BCeX IIPOBOJ-
HBIX ceTell, — UX HU3Kasa MOOULbHOCMb, TOBOJILHO 00JIb-
e KauuTaJIOBIOKEeH!UA B KabeJIbHY0 NHPPACTPYKTYPY
U OTHOCUTEJbHO MaJjias HAaJbHOCTDL IlepeJadyyd CUTHAJA.
K OecrmpoBOAHBIM cCeTAM 9TO OTHOCUTCA B MEHBIIel
CTeleHMu, II09TOMY OHH BCe dYallle BXOAAT B HAIIy
JKUBHBb. XOTA MOHATHE «KabesJb» B OECIPOBOIHBIX Ce-
TSX OTCYTCTBYET, cpeja mepeiauyu B HUX, OE3yCJIOBHO,
CYIIIECTBYET.

s 6ecIpoBONHON TepefaumM AAHHBIX HUCIIOJIB3YIOT
HECKOJbKO CIIOCOGOB.

» Texnonozuu paduocéssu MepechLIAOT NaHHbIE Ha pa-
[MOYaCTOTaX U IPAKTUUYECKM He MMEIOT OTpaHUYeHUH
no manmbHOCTH. OHUM HCIONB3YIOTCA KaK B JIOKATBLHBIX
ceTdax, TaK U AJSI CETEeBBIX COEJUHEHWI Ha OOJBIIUX
paccrogauax. IIoCKOIBKY PafHMOCUTHANLI JIETKO IIepe-
XBaTUTh, TpebyeTcsa obsa3aTesbHAA 3alIUTa JaHHBIX KO-
IVpOBaHUEM U/Uiau MU(PpPOBAHUEM.

> Hepep;aqa AaHHBbIX 68 MUKPOB0OJHOB0M duana3one wuc-
IIOJIB3YEeT 6oJiee BBLICOKME YACTOThI U IIPUMEHAETCA KaK
Ha KOPOTKHX PaCCTOAHUAX (OG’LelII/IHeHI/Ie JIOKaJBbHBIX
ceren B Pa3HBIX SILaHI/IHX), TaK U B IJ100aJIbHBIX KOMMY-
HHUKaAIIuAX — C IIOMOIIIBIO CIIYTHMKOB 1 Ha3€MHBIX
CIIYTHUKOBBIX AQHTEHH. T'iraBHOE orpanmuyeHue TaKOU
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CBA3U: U IIepelaTunK, WM OPUEeMHUK OJYKHBLI ObITh B
30HE MPAMOIl BUAUMOCTH APYT Apyra.

TexHoJ0OTHMY, UCTIONBL3YIONTUE UHPpakpacHoe (UK ) us-
JYyYeHue, 4acTO MPUMEHAIOTCS [IJis JBYCTOPOHHEN Wi
IIMPOKOBEIATeIbHON Meperaun Ha OJU3KUX PACCTOs-
ausax. VudpaxkpacHas mepegada 00bIUHO UCIIOJIb3YETCA
B CKJIAZICKUX U O(DUCHBIX MIOMEIIEeHUX, Yallle BCero JJis
B3aUMOJENICTBUA C TOPTATUBHBIMU (MOOUJIBLHBIMU)
ycrpoiictBamMu. X0oTsA CKOPOCTU NH(MPAKPACHBIX ceTel 1
ya00CTBO MX WCIIOJH30BAHUSA OUEHb IIPUBJIEKATEJILHEI,
BO3SHUKAIOT TPY/HOCTH IIPU Iepejiadue CUTHAJIOB Ha pac-
croauue 6osee 30 merpoB. K Tomy :xe WMK-curaamisl
JIETKO OJIOKUPYIOTCA JIOOBIMU IIpeAMEeTaMMu, a TaKiKe
IIOABEPXKEHBbI ITIOMEeXaM CO CTOPOHBI CUJIBbHBIX MCTOYHU-
KOB CBeTa U TeIjia, KOTOPbhIe eCTh MPAKTUUYECKU B JIIO-
60M ITOMEINeHUN.

st 6ecIpPOBOMHBIX CeTeH TaKiKe IPUMEHSAIOT C8eMmo8oe
u3nyyenue 6 udumom ouanasone (Hampumep, ¢ IOMO-
IIBIO JIA3€POB), XOTS STOT CIIOCOO IIepeauud HCIIOJIb3Y-
ercs pegko. Tem He MeHee 3TOT cIIOCO0 COeIMHEHUS MO-
JKeT OBbITb yAO0EH MO CBA3U MEKJIY BBICOTHBIMU
3MaHUSMU.

Kabenu «BuTasa mapa» Kareropuu Se (uaum 6oJiee BBICO-
KOM) CerogHsi SIBJAIOTCA HauOoJee YHHBEPCAJIbLHBIM,
HAJEeXKHBIM U PACIIUPSIEMBIM PellleHueM IJIA IOIAKJII0-
YyeHUsS K JIOKAJbHON CeTH CTAI[MOHAPHBIX paboumx
cTaHIuil U cepBepoB. ONTOBOJIOKHO Yallle BCETo IIpuMe-
HseTCA [JIA Iepefadyy CUTHAJIOB Ha 0OJIbIIIHE PACCTOS-
HUSA, HAIPUMEp IPU COeIUHEHWU JIOKAJbHBIX CeTelf,
PaCIOJIOMKEeHHBIX B PAsHBIX 3MAaHUAX WUJIU HaKe paiio-
Hax. HMcmonb3oBaHME PaAUOCUTHAJIOB OOeCIeunBaeT
HOAKJIOUEeHNE K CeTH MOOMJIBHBIX YCTPOMCTB (HOYTOY-
KOB, IJIAHINEeTHBIX KoMnbioTepoB uiau KIIK).

PesysnbraTrom paboThI IO IIOCTPOEHUIO CETH HAa JaH-
HOM 9Talle JOJYKHA CTAaTh IIPOJIOKeHHAasA KabeJlbHasd UH-
dpacTpyKTypa Hu, €cJu 3TO HEe0OOXOAMMO, YCTAHOBJIEH-
HBIE Oecnpo8odHble MOYKU docmyna K cemu.
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Bonpocbl n 3agaHus

1. KaGenp Tuma «BuTasg mapa» BBIIYCKaeTCd KaK B He-

SKPaHUPOBAHHOM, TAK 1 B SKPAHUPOBAHHOM BapUAaH-
Tax. CyIecTByeT JM SKPaHMPOBAHHBIA KOAKCUAJIL-
HBII Kabean?

. K xaxoii kaTeropuu oTHOCUTCS Kabesb 13 HeSKpaHu-

PpoBaHHOIT BUTOI Iaphl, CIIOCOOHBIH IIepesaBaTh JAaH-
HBIE€ CO CKopocThio 10 10 M6uTt/c?

. Ilepemaua sJeKTpUUYECKOro CUTHaJa TpebyeT HAJU-

YusA ABYX IIPOBOJHUKOB. KaKkue MMeHHO IPOBOSHUKY
HMCIIOJBb3YIOTCA B KOAKCHAJIbHOM Kabeye? 3aueM B Ka-
Oesie «BUTas Iapa» HCIOJb3YEeTCS HECKOJbKO IIap
MTPOBOAHUKOB (2 uiu 4)?

. Kakoii pasbem uCIIONB3yeTCA IJIA IONKIIOUEHN Ka-

0esid «BUTad mapa» K KOMIbIOTEpaM?

. OcHoBHas 3ajadya KOHHEKTOPOB IJIdd MeTaJIJIMYEeCKUX

Kabesieii — 00ecreuyuTh HANEKHBIN BJIEKTPUYECKUH
KOHTAKT [PU COEJUHEHUW OTPE3KOB Kabenasd WIn
ycrpoiicTB ceTu. KakoBa ocHOBHas 3ajaua KOHHEKTO-
POB AJIA ONTOBOJIOKOHHOTO Kabess?

. Uto MokeT co3gaTh ImoMexXu pabdboTe OeCIpPOBOIHOM

ceTH, eCJIV B Hell UCI0JIb3yeTcsl PagnocBas3b? UTo Mo-
JKeT coszaTh INoMexu paboTe OeCIpOBOJHONM ceTwH,
OCHOBAHHOI HAa MCIIOJb30BAHUU WHMPAKPACHOTO M3-
JydeHus?

. [lna panee paspaboTaHHOU CeTH pPa3BUBAIOIIENCA

KOMITaHUU (CM. BOIPOCHI U 3aJJaHUA K ITPEIBIAYINei
rJaBe) COCTABbTE IIPOEKT MPOKJIAAKU Kabelsd «BUTasd
mapa» KaTeropuu 5 B KaOeJbHBIX KaHAaJIaX COTJIACHO
BBIOPAHHOU BaMU TOMIOJIOTHMN.

R
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NnaBa

B aTtom rnaBe

Bbl HangeTe OTBETbI
Ha cnegylowme
BOMPOCHI:

= Kakue cywecmeyrom
cemeesble
apxumekmyphbi?

n Kakumu
napamempamu
Xapakmepu3yromcsi
cemeeble
apxumekmypbi?

m Kakasi cemeesasi
apxumekmypa
Haubosee
pacrnpocmpaHeHa?

= Kak ebi6pamb
apxumekmypy
0nsl NIoKasnbHoU
unu domawHeu
cemu?

Ctpoum ceTb:
BbIOOp ceTeBOMU
aAPXUTEKTYpblI

B mpenpigyineii riiaBe Mbl II03HAKOMUJINCH C OCHOBHBIMU
TUIIAMU KaOeJIbHBIX COeIUHEHUN U BLIOpAJIU AJIA Halllei
CeTU ONTUMAJBHBIN TUII Kabesss. OQHaKO 9TO TOJILKO Ha-
vaio. Temeps HY;KHO OIPENEUTLCS C CeMeaoll apXumer-
mypoii. — HabOPOM CTAaHAAPTOB, TOIIOJIOTUI M IIPOTOKOJIOB
HHU3KOI0 YPOBHS, HEOOXOAMMBIX IJIS CO3JAaHUA PaboTo-
coco06HOI ceTu. Jlajsee MbI paCCMOTPUM OCHOBHBIE CETe-
Bble apXUTEKTYPhl, UX IPEHUMYIIECTBA U HELOCTATKU I
BbIOEpEM M3 HUX HAWUJIYUIIYIO: BHICOKOCKOPOCTHYIO, Ha-
IeKHO (PYHKIIMOHUPYIOIIYIO M PACIINPAEMYIO.

3a MHOrue roAbl Pa3BUTHUSA CETEBBIX TEXHOJOTUH
ObLIO pa3paboTaHO MOBOJHLHO MHOTO PA3JIUUYHBIX apXU-
TeKTyp. HekoTopble n3 HUX y:Ke BBIIILIN U3 YIIOTpPeOdJIe-
HUA, TOTJa KaK Apyrue, Takue Kak Ethernet, He TOJIbKO
AKTHBHO HCIIOJIb3YIOTCS II0 Ceii JeHb, HO M IOCTOSHHO
COBEPILIEHCTBYIOTCS.

Haunem nsyuyenne ceTeBbIX apXUTEKTYP C T€X UX TU-
OB, KOTOPBIE ceiiuac MPUMEHAIOTCA JOBOJLHO PEIKO.

Token Ring

JTa TexHoJIoruA ObLIa pasdpaborana kommanueir IBM B
70-x rr., a 3arem craugaprusoBana IEEE B «IIpoekre
802» xax cmenmuduranua 802.5. OHa mMeeT cienyro-
e XapaKTePUCTUKU:

a (I)I/IG}I/I‘-IGCKaH TOIIOJIOTUA — «3Be3Ja»,

O JoruyeckKas TOIIOJIOTUA — «KOJIBI[O»;
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MeTOJ, TOCTymla — Iiepefiaua MapKepa;
CKOPOCTS Ilepenaun favHbrx — 4 miu 16 Mour/c;

MaKCHUMAaJbHBINA pasmep Kagpa — o 16 Koaiit;

0O 0 0 D

cpena mepefauu — BUTaA mapa (Mcmoab3yerca 2
mapsl);

O

MaKCHUMaJIbHadA JJHNHa CerMeHTa:

¢« UTP — 150 M (mna 4 M6ur/c)
uiau 60 M (gaa 16 M6ur/c),

« STP — 300 m (znsa 4 M6ur/c)
miu 100 m (mnsa 16 Mout/c);

0 MaxkcuMaJbHAA AJIMHA CEeIMEHTA C PeIUTEePaMMU:
+« UTP — 365 M,
¢« STP — 730 m;

0O MaKCHMaJbHOE KOJIMUYECTBO KOMIILIOTEPOB Ha
cermMeHT — 72 miu 260 (B 3aBUCHUMOCTH OT THUIA
Kabessa).

Ons o0benwHeHUS KOMIBIOTEPOB B ceTsax Token
Ring ucnonsaytorcsa xonyenmpamopvr MSAU (Multi-
Station Access Unit), HesKpaHUpOBaHHASA WJIU dKpa-
HUPOBaHHAs BUTas mapa (BO3MOMKHO M NpUMEHeHUe
OIITOBOJIOKHA); B KauyecTBe Pa3beMOB HCIIOJb3YIOTCS
crenuaanu3upoBaHHble coeguHuTe u hupmbl IBM smu6o
cTaHIapTHbIE KOHHEeKTOPHI RJ-45.

K npeumymiecrsam apxutekTypsbl Token Ring moox-
HO OTHECTHU BBICOKYIO HAJBHOCTDH Iepenauu (IIPU UCIIOJIb-
soBauuu nmosropureaeir MSAU mo:kHO IIepeqaBaTh JaH-
HbIe Ha paccrosHme a0 730 M), a TaksKe TO, UTO B
moJOOHOM ceTU JIeTKO PacCUMTATh MaKCUMAaJIbHYIO 3a-
IEeP:KKY Ipu Iepemade MHGOPMAIUMU MEKAY JIOOBIMU
IBYMs YCTPOHICTBAMHU — BeJb B KAUECTBE METOAa JOCTY-
ma K cpeje MCIOJb3yeTcs meperadya mapkepa. Ilocien-
Hee 00CTOATENHLCTBO OCOOEHHO BasKHO B aBTOMATU3UPO-
BaHHBIX CHCTEeMaXxX yIIpPaBJEHUs, TPEOYIOIINX 00paboTKU
TIPOIIECCOB B pPeaJibHOM BPEMEHH.

Hepmocratku apxutekTypsl Token Ring — moBosbHO
BBICOKAs CTOMMOCTDb, HU3Kasd COBMECTUMOCTL 000PYI0-



CTpouM ceTb: BbIOOP CETEBOW apXUTEKTYPLI 55

BaHnud (Hanpumep, B 16-meradbutubix cetax Token Ring
HeJb3sd WCIOJb30BATh 4-MeraOUTHBIE YCTPOMCTBA),
a Tak’Ke JOBOJLHO MaJjas (II0 COBPpeMEHHBIM MepKaMm)
CKODOCTh Ilepefaun JaHHBIX.

ARCNet

CereBas cpena ARCNet (Attached Resource Computing
Network) 6bL1a paspaborama xopuoparnueii Datapoint
B 1977 r. CranmapToM OHAa TaK U He CTaJja, HO B IIeJIOM
coorBercTByeT cuenudpuranuu IEEE 802.4. 9ra mpo-
crasg, rubKas u Hegoporas apXUTEKTypa IJs HebOoJb-
mux cereid (Mo 256 KOMOBIOTEPOB) XapaKTepHU3yeTcs
CJeIYIOIUMY ITapaMeTPaMu:

0O dusuuecKass TOIOJOTUA — <«IIHHA» WA
«3BE3Ia»;

U JoruueckKas TOIIOJIOTUS — «IIIUHAa»,

0 wmeTon mocTylla — IIepenadya MapKepa;

0O cKopocTh Ilepegaun gaHHBIX — 2,5 wmam 20
(8 ARCNet Plus) M6ur/c;
0 MaxkcuMAaJbHBLIN pasmep Kaapa — 516 6air

(8 ARCNet Plus — oxouo 4 K6aiit);

0 cpeza mepemaund — BUTaA IIapa WK KOAKCHAJb-
HBII Kabeib;

0 mMmaxkcumMaJbHasa AJIMHA CerMeHTa:

e I BUTOM mapel — 244 M (a5 JI1000 TOIIOJIO-
rumn),

® JJIs KoaKcuajabHoro xabens — 305 miau 610 m
(DI TOIOJIOrMY «IMWHA» WUJIN «3Be3ha», COOT-
BETCTBEHHO).

g coequHEHNA KOMIBIOTEPOB 3/1eCh MCIIOJIb3YIOTCA
KoHIleHTpaTopbl. OCHOBHOM THUII Kabeas — KOaKCHUaJb-
Heiil Tunta RG-62; momaep:KuBaeTcA TaKiKe BUTASA Iapa
¥ OITOBOJIOKHO. [[J1 KOaKCUaJIBLHOTO Kabesda UCIIOIb3Y-
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forcsi BNC-KOHHEKTOPHBI, JJid BUTOW IMapbl — KOHHEK-
Topbl RJ-45.

EnvHCTBEHHBIM Ha CerogHA IIPEWMYIIEeCTBOM
ARCNet M0oXHO cuuTaTh OOJIBIIYIO JAaJbHOCTE IIepeaa-
YU IIPU HEBBICOKO¥ cTomMOCTU obopymoBanmusa. OmgHako
9TO TIPEUMYIIECTBO HUKAK He KOMIIEHCUPYET MHOMKECT-
BO IIpo0JieM: ceifuac BechbMa 3aTPYAHUTEILHO HAWTHU ce-
TeBble agantepsl ARCNet, 1a u gpaiiBepbl K HUM B CO-
BPEMEHHBIX ONEePAIMOHHBIX CUCTEMAaX OTCYTCTBYIOT.

AppleTalk

AppleTalk — «pupmeHHas» cereBas cpena, IPeLIo-
JKeHHasa Kommanueil Apple B 1983 r. u BecTpoeHHas
B KommbioTepbl Macintosh (mociemusia Bepcuss —
AppleTalk Phase 2). Oua BKOuaeT B cebs IeJILIHN Ha-
00Op IIPOTOKOJIOB, cooTBercTBylommx mozeau OSI. Ha
YPOBHE CETEBOI apXUTEKTYPhI UCIIOJIb3YETCA NPONOKO.L
LocalTalk, nmeroluii caeqyioine XapakKTePUCTUKI:

O TOMmOJIOTUSA — «IIMUHA» UJIU «IEePEBO»;

Q wmerox moctyma — CSMA/CA;

O ckopocTh mepemaun gaHabix — 230,4 Kout/c;
a

cpema mepemauu — SKPAHUPOBAHHAS BUTAs
mapa;

O

MakcuMaJbHad gauHa cetu — 300 M;

0 MakcuMaJIbHOE YKCJIO KOMIBIOTEPOB — 32.

OueHb HM3KAA IPOIYCKHASA CIIOCOOHOCTHL BCTPOEH-
HOoMl apxuTexkTyphl LocalTalk mpmBena K Tomy, UTO
MHOTHWEe IPOU3BOJUTE]N CTAJHU MpearaThb aJanTephl
pacmupenus, mosBoaaBinue AppleTalk pab6orars c
CeTeBLIMHU CpeaMU OOJbIIIel IIPOIMYCKHONW CIIOCOOHO-
ctu — EtherTalk, TokenTalk u FDDITalk. B noxaiuib-
HBIX CeTAX, IIOCTPOEHHLIX Ha 6a3e IBM-coBMecTUMBIX
KOMIILIOTEPOB, cereBad cpema AppleTalk mpaxrtuue-
CKHU He BCTpedYaeTcs.
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100VG-AnyLAN

Apxurerkrypa 100VG-AnyLAN 06ni1a paspaboramHa B
90-x rr. komnanuamu AT&T u Hewlett-Packard mias
oobenmuenusa cereii Ethernet m Token Ring (orcroma
CJIOBO «ANny» B Ha3BAHWMN) U IIOCJEAYIOIIe MUTPAIIUN K
eInHOMN cKopocTHO# ceTu. B 1995 r. sTa apxurexTypa
monyunsa cratyc craugapra IEEE 802.12. Ona umeer
cJIefyIole mapaMeTphl:

O TomoJioruad — «3Be3na»;

0 MeTOJ AOCTyIla — II0 IPUOPUTETY 3aIIpoca;
QO ckopocTh mepemaun gaHHBIX — 100 M6uT/c;
a

cpena Imepemauyud — BUTAsd Imapa Kareropuu 3, 4
uian 5 (UCMONIB3YIOTCS Bce 4 maphl);

0 MmMakcuMaJbHaA AJIWHA cerMeHTa (mja obopymo-
Bauua HP) — 225 wm.

B cootBercTBUM co cmemupurainmeii, KOHIeHTPA-
Top 100VG-AnyLAN MOKHO HACTPOUTH Ha IMOIIEPIK-
Ky Kak xkazapoB Ethernet, rax u xagpos Token Ring.
HurepecHoit ocobernocThio ceTeit 100VG-AnyLAN saB-
JisieTcsA MCIO0Jb3yeMbIil B HUX Memod docmyna no npu-
opumemy 3anpoca (Demand Priority), Ipu KOTOPOM
KOHIIEHTPATOPhl YIPAaBJIAIT MAOCTYIIOM K KabeJio,
ompamuBasg KasKAbIN y3eJ B CETU U BHIABJIASI 3ANPOCHL
Ha nepedauy. IIpu OZHOBPEMEHHBIX 3ampocax IIPeS-
MOYTEeHUE OTHAaeTCA Y3Jy, UMeIoIeMy OOJBIITNIN MPuo-
puTeTr. OTO IO3BOJIAeT 0e3 3aJep:KeK IepeJaBaTh B
cetru  100VG-AnyLAN wMynabTuMenuiiHble TaHHBIE
(ayzuo- u Bumeodaiiab).

WN3-3a ciooKHOCTU U, KaK CJIeJCTBUE, JOBOJHBHO
BBICOKOM CTOMMOCTU OOODPYAOBAHUS apXUTEKTypa
100VG-AnyLAN Tak u He IMOJyYMJa IMIXPOKOTO
pacmpocTpaHeHUs, IPOUTpaB ropasmo 0Oojee [ere-
BOI, HaJEXKHOW W COBMECTHMOMW apxuTeKType Fast
Ethernet. B HacrosIee BpeMs OHa IPaKTUUYECKU He
IpUMeHseTcHd.
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ApXUTEKTYpbI ANA AOMALUHUX CeTen:
Home PNA

B 1996 r. mennlit pAg KOMIAHUN 00beIUHUINCEH AJIS CO-
3aHUA CTAHIAPTA, IIO3BOJIAIONIETO CTPOUTE JOMAIIIHUE
ceTH Ha OCHOBe OOBIUHON TeaedOHHOI MpoBOAKHU. Pe-
3yJILTATOM UX PabOThI cTaJIO mosaBaeHue B 1998 r. apxu-
TekTypbl Home PNA 1.0 (Home Phoneline Networking
Alliance), a satem — apxutektyp Home PNA 2.0 u
Home PNA 3.0. Ix KpaTKkue XapaKTePUCTUKU IIPUBE-
IeHbl B Taba 5.1.

Tabnuua 5.1
CpaBHeHue ctaHgapToB Home PNA

Bepcusa Tomosorusa CropocTb JdanpHOCTH MakcumaJibHOE YHCIO0
Home nepegavyu | mepegadyH IO KOMIIBIOTEPOB

PNA JXaHHBIX, | TeJe()OHHOMY B CerMeHTe

Mo6ur/c NIPOBOAY, M

1.0 «3Be3ka» WM «IIIAHA» 1 150 25

2.0 «IITTHA» 10 350 32

3.0 «3Be3fa» WIN «IINHA» 128 300 50

Bo Bcex yKasaHHBIX CTaHZApPTaxX MCIIOJL3YyeTcs ca-
MBIl IIONMYyJSAPHBIA HaA CErofHs MeTOJ OOCTyHa K cpe-
ne — CSMA/CD; B KauecTBe cpeabl IIepegaun, eCTeCT-
BEHHO, PEKOMEHJYeTCs WUCIIOJb30BaHue Teae(OHHOTO
Kabesisi; B KAUeCcTBe Pa3beMOB HCIIOJIb3YIOTCA Tejied)OH-
Hble KOHHEeKTOphl RJ-11. Ommaxo yctpoiictBa Home
PNA moryTt paboTaTh 4 ¢ BUTOM Mapoiil, U ¢ KOAKCHUAJb-
HBIM KabejeM, IpUYeM JAaJbHOCTDH IIepefadyu IPU 9TOM
cyIliecTBeHHO BospacTaerT. CTOUT TaKKe OTMETHUTD, UTO
WCII0JIb30BaHME TOIIOJIOTHU «3Be3Ja» U KOMMYTAaTOPOB
B Home PNA Bepcuii 1.0 u 3.0 mo3BoasAeT 00beJUHATH
CerMeHTHI, TOTJa 00IIiee KOJIUUYECTBO YCTPOMCTB B 00beIu-
"enuoii cetu Home PNA mokeT ObITH ropasmo 00Jb-
IINM, YeM IoKasaHo B Tadi. 5.1.
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HecmoTpsa Ha KasKyIIyiocs 3aMaHUYMBOM NepCIIeK-
TUBY WCHOJIb30BaHUA TeJeOHHBIX JUHUHN IJIA Co3za-
HUS AOMAIIHUX CeTeH, CJeAyeT yd4ecThb, 4TO TesedoH-
Has IPOBOJKA B Hallleil cTpaHe BO MHOT'OM He OTBEYaerT
cTaHJapTaM PasBUTBHIX CTPAH KaK II0 KaYecTBY, TaK U
mo oxBary (0 HAJUUYUIO Y3Ke YCTAHOBJIEHHBIX PO3ETOK
BO BcexX KoMHaTax). Kpome Toro, meHbl Ha ajaiTepbl 1
ycrpoiictBa nys cereii Home PNA noBoJIbHO BBICOKH.
ITosTomMy 1maHcoB BcTpeTuTh B Poccum poMamiHme
CceTH, IIOCTPOEeHHbIE Ha OCHOBE 9TOUM TeXHOJOTUH, IIOKa
HeMHOTO. TeMm He Meree apxutekTypy Home PNA (oco-
0EeHHO ee IIOCJIeJHIOI BEPCHUI0) BIIOJIHE MOJKHO pac-
cMaTpUBaTh B KadyecTBe aJibTePHATUBHI KaK [Js Gec-
OIPOBOAHBIX ceTell (B O(MUCHBIX BAAHUAX U KHUJIBIX
IoMax), TaK U AJIS MOJEMHBIX COeIUHEeHUN (IpHU IIOM-
KJoueHuu K MHTEpHETY).

HdomallHue cetun
Ha 6a3e aNeKTPonpoBOAKMU

Emre Gosiee cnenmu@uUUHBLIMU ABJSIOTCS HTOOBITKU HC-
MOJb30BaHUA B KauecTBe CPeNbl Mepefauu OOBIUHOI
3JIEKTPONPOBOJKU. JTA TEXHOJIOTUA IOSBUJIACh COBCEM
HemaBHO U moayunia HasBanue Home PLC (Power Line
Communication), uau npocto «HomePlug» (puc. 5.1).
ITonsITKY pAZa KPYIHBIX KOMIIAHUI, 00beIUHUB-
MIUXCS IOJ SBTUAON HEKOMMEepPUYecKOoil OpraHu3aliuu
HomePlug Powerline Alliance, mpogBurath 3TOT CTaH-
JapT B KauecTBe cmocofa co3maHusA NOMAIITHUX CeTeil, B
TOM YHUCJE C MOAKIoUueHrneM K IHTepHeTy, IT0Ka 0COOBIM
ycmexoM He yBeHUaanchb. OgHAKO ceTeBoe 000pyIOBaHUE
HomePlug y:xe numeercsa B mpojgaske. BOJBIIIMHCTBO U3
TaKUX YCTPOMCTB Ha NMPaAKTUKe ABJIAIOTCA KOH8epme-
pamu (mpeobpaszoBaTesAMM), O0ECIEUMBAIOIIUMU IIO]-
Kaouenue K cetu HomePlug aganTepoB Takux IoImy-
JIAPHBIX CETEBBIX TexHoJioruii, kKak Ethernet nam Wi-Fi
(o Hux OyzeT pacckasaHo najee). CyIIecCTBYIOT U COBCEM
«9K30TUYECKIHE» YCTPOICTBA, HAIPUMED IIO3BOJISIOIINE
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Puc. 5.1

nepefaBaTh MO BJIEKTPONPOBOAKE ayAuOMH(OPMAaIHUIO
MeXKy KOMIbIOTEePOM 1 MY3BIKAJIbHBLIM IIeHTPOM.
ITapamerps! cereit HomePlug:

O TOmOJIOTUS — «IITHUHA»;

meton nocryna — CSMA/CD;

CKOPOCTh Ilepefaun JaHHBIX — 1m0 85 Mo6ur/c;
cpea mepefauy — 3JeKTPUUYECKas IIPOBOIKA;
IaabHOCTh cBsaA3u — mo 200 m;

000 0OD

PEKOMEHAyeMOe UYHCJIO0 YCTPOHCTBE B CeTH —
He OoJsee 15.

Henmocrarku cereit Home PLC — HesaluIneHHOCTH
OT IIepexBaTa, TpeOyrIas 003aTeJJLHOI0 IIPUMEeHEeHNU
TEeXHOJIOTUHN IMu(GpPOBaHUA, W OOJBINAA YYBCTBUTEIb-
HOCTBh K 9J€KTPUYECKUM IIOMeXaM, KOTOPBIe TOBOJILHO
PE3KO CHIKAIOT CKOPOCTHL Iepefauy Ha OOJILIIINX pac-
croaauax. K romy ke yerpoiicrBa HomePlug moka erre
mocraTouHo poporu. Tem He menee cranmapT Home PLC
peACTaBIseTCA BeChMa IIePCIeKTUBHEIM IJIsI MCII0JIb30-
BaHUA B 3JaHUAX, I'Jle ceTeBas U Teje(OoHHAas IIPOBOIKA
OTCYTCTBYET, a TaKiKe JJis 00eclleueHUs CBA3U C YIIPaB-
JIIeMBIMHU JOMAIIIHNMY OBITOBBLIMU IIPUOOPaAMU.
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Teneps mepeiifileM K U3yUYeHUIO HauboJjiee IIOIMYJIAp-
HBIX TEeXHOJIOTHl, UCIIOJb3yeMbIX B COBPEMEHHBIX JIO-
KaJbHBIX CETHX.

Ethernet

Apxurekrypa Ethernet paxTmueckum o0beguHseT Iie-
JIBIA Ha0Op CTAHZAPTOB, MMEIOIINX KaK O0I1e UepThI,
Tak u otyinunsd. IlepBoHauaabHO OHA ObLIA co3maHa (Pup-
Mot Xerox B cepeauue 70-x IrT. m TOrma IIpeacTaBJsaIa
coboii cucTeMy Iiepefaum coO CKOpocThio 2,93 M6ur/c.
IToce mopaboTku ¢ yuactuem KommaHuii Intel m DEC
apxurextypa Ethernet mocay»xkuia ocHOBOM IPUHATOTO
B 1985 r. cranmapra IEEE 802.3, omnpeneauBiiiero mjs
Hee cJIe[yIolre mapaMeTpbl:

O TOmOJIOTHSA — «IIIUHA»;

meton nocryna — CSMA/CD;

CKOpocTh mepegaun — 10 Mowut/c;

cpena mepefauynm — KOAaKCUAJIbHBIN Kabeib;
IpuMeHeHe TEPMUHATOPOB — 00sg3aTeIbHO;
MaKcUMaJIbHAas AJIrHa cerMmeHTa cetu — 10 500 m;

MaKcuMaJIbHaA IJIMHA CeTU — 0 2,5 KM;

00000 0D

MaKCHMaJbHOE KOJMYECTBO KOMIILIOTEPOB B CEr-
meHTe — 100;

0 MakcuMaabHOe KOJINYECTBO KOMIIBIOTEPOB
B cetu — 1024.

B ucxopmoit Bepcuu Ethernet mpemycmarpuBaioch
OpUMeHeHUe KOaKCUaJbHOTO Kabesd ABYX BUAOB —
«TOJICTOTO» U «TOHKOTr0» (cTarmaptsl 10Base-5 u 10Ba-
se-2, coorBeTcTBeHHO). OnHako B Hauame 90-x rr. Tak-
JKe TMOABUJINCH CHEIUMUKAIIUY AJIA IIOCTPOCHUA CeTel
Ethernet ¢ ncnonbsosaruem Butoit napsl (10Base-T) u
onroBosokHa (10Base-FL). ITos:xe, B 1995 r., 6611 011y6-
auKoBaH craHgapT apxuteKTypbl Fast Ethernet (IEEE
802.3u), obecmeunBarolieil mepegauyy Ha CKOPOCTAX IO
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100 Mour/c, B 1998 r. — craumapr Gigabit Ethernet
(IEEE 802.3z u 802.3ab), a B 2002 r. — craumgapr
10 Gigabit Ethernet (IEEE 802.3ae).

CpaBHeHue pasJnyHBIX cTamgaproB Ethernet mpm-
BeJIeHo B Tabi. 5.2.

3ameTuM, 4TO B COBpeMeHHbIX Bepcusx Ethernet uc-
MOJIb30BaHUe (DU3UYECKOUN TOIOJIOTUU «IMHMHA» YKe He
IpeayCMOTPEHO, a W HAWTH ceiiuac CeTH, IOCTPOECHHbIEe
Ha KOoaKCHUaJIbHOM Kabejie, BecbMa 3aTPYIHUTEIbHO.

Tabnuua 5.2
XapaKkTepucTuku pasnnyHbix ctaHgaptToB Ethernet
Peanuszamus | Ckopocts | Tomomorus Cpena nmepemaun MakcumaapHasA JJIANHA
nepexaumn Kabexs, M
JaHHBIX,
Mour/c
Ethernet
10Base-5 10 «IITTHA» TOJICTBIH 500
KOaKCHaJIbHBIN
Kabeb
10Base-2 10 «IIIHA» TOHKUIA 185;
KOaKCHAJIbHBINA peanbro — 1o 300
Kabeab
10Base-T 10 «3Be3ma» BUTAA ITapa 100
10Base-FL 10 «3Be3ma» OIITOBOJIOKHO 500
(cTaHIUA-KOHIIEHTPATOP);
2000
(MeXXIy KOHIIEHTPATOPAMU)
Fast Ethernet
100Base-TX 100 «3Be3ma» BUTaA mapa 100
KaTeropuu 5
(ucmosip3yercsa IaBe
apskl)
100Base-T4 100 «3Be3ma» BuTadA mapa Karero- | 100
puu 3, 4 winu 5
(ucmosp3yerca
YeThIpe Iaphl)
100Base-FX 100 «3Be3ga» muHOromogoBoe wiu | 2000 (MHOTOMOOBBIH);
OJHOMO/Z0BOE 15000 (omHOMOIOBHIIT);
OIITOBOJIOKHO peanbpHOo — 1m0 40 KM
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Peamuszamusa | Ckopocts | Tomosorusa | Cpena mepemauu MakcumaJjbHad JJINHA
nepegayu Kabeas, M
TAHHBIX,
Mourt/c
Gigabit Ethernet
1000Base-T 1000 «3Be3ma» BUTaA mapa 100
KaTeropuu 5
WJIN BBIIIIE
1000Base-CX 1000 «3Be3ga» cIeIuaJlbHbIH 25
kabenb tuna STP
1000Base-SX 1000 «3BE3ma» OIITOBOJIOKHO 220-550 (MHOTrOMOIOBBIIT),
B 3aBUCHUMOCTH OT THUIIA
1000Base-LX 1000 «3Be3ma» OIITOBOJIOKHO 550 (MHOrOMOZOBBIIT);
5000 (ogHOMOIOBHI);
peanbHo — 10 80 KM
10 Gigabit Ethernet
10GBase-x 10000 | «3Besma» OIITOBOJIOKHO 300—-40000
(x — =mabop (B 3aBUCUMOCTHY OT THUIIA
CTaHJAPTOB) Kabensa M IIUHBI BOJHBI

Jasepa)

OcuoBHOII HegocTaToK cereli Ethernet cssasan ¢ uc-
moJb30BaHMEM B HHX MeToZa MOOCTyma K cpefe
CSMA /CD (HamoMHUM: 5TO COKpaIljeHne pacuindpoBbI-
BaeTcAd KaK «MHOKECTBEHHBIN JOCTYI C KOHTPOJIEeM He-
cyIei 1 o0HapysKeHreM CTOJKHOBeHuil»). Ilpu yBeau-
YEeHUU KOJIMUEeCTBA KOMIIBIOTEPDOB pACTET UYUCJIO
CTOJIKHOBEHUIT, UTO CHUIKAET IIPOIMYCKHYIO CIIOCOOHOCTD
CeTU U yBeJUUYMNBAET BpeMs JOCTaBKU KaapoB. IlosTomy
pexoMeHayeMoOit Harpy3koi aiasa cereit Ethernet cuura-
ercsa ypoBeHb B 30—40 % ot 00111eii 1M0JIOCKHI IPOIyCKa-
Hud. Cpasy 3aMeTuM, YTO B COBPEMEHHBIX CETAX HTOT
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HEJOCTAaTOK MOBOJILHO JIETKO YCTPAHAETCS IIyTeM 3aMe-
HBl KOHIIEHTPATOPOB MOCMAMU U KOMMYMAMOPAMU,
YMEIOIUMI «HU30JIUPOBATL» IIepefady JAHHBIX MEMXIY
IBYMsA KOMIbIOTEpAaMU B CETH OT Apyrux (00 aTux
ycTpoiicTBax OyaeT paccKas B cJeAyIolieii TiaBe).

A BoT mpeumyiecTs y apxuteKktypsl Ethernet mo-
BOJIbHO MHOTO. IIpeskae Bcero, camMa sTa TEXHOJOTUS
IOBOJBHO TpocTa B peanusanuu. CoOOTBETCTBEHHO,
Ethernet-ycrpoiicTea (ceTeBble aganTepsl, KOHIIEHTPA-
TOPBI, KOMMYTATOPBI U T. JI.) OKA3bIBAIOTCA 3HAUUTEb-
HO JlellleBJie aHAJOTUYHBIX YCTPOMCTB APYTUX CETEBBIX
apxurexTyp. B Ethernet mosxH0 mcmosbzoBaTh mMpak-
THUUYeCKHue JII00ble BUABI Kabessd, a MpUMeHeHUe OITO-
BOJIOKHA TO3BOJIAET O0beUHATHL YUACTKU ceTeil, pac-
MOJIOXKeHHBIe JaJjieKo Apyr oT apyra. Haxkower,
COBMECTHMOCTL PA3JUUYHBIX BapuanToB Ethernet
OUYeHb BHICOKA, UTO ITO3BOJIAET HE TOJHKO HapalluBaTh
MOIITHOCTH CETU C WCIIOJH30BAHUEM CYIeCTBYIOINeH
KabeJbHOU MHPPACTPYKTYPHI, HO U JETKO PACIIUPATH
ceThb, MOAKJIOUAas K Hell HOBbIe, 60JIee CKOPOCTHERIE CeT-
meHTBI. IlosToMy cerogusa apxurextypa Ethernet me
TOJILKO CTajia TOCIOACTBYIONIEH B JIOKAJBHBIX CETAX,
HO U BBITECHSET APYTHE TEeXHOJOTUU B PETrMOHAJIBHBIX
U TJI00AJNBbHBIX CEeTAX.

BecnpoBoaHble ceTu

Ilepeiimem Temepb K 6GECIPOBOAHBIM CETEBLIM PEIIEeHU-
AM, U3 KOTOPBIX B JIOKAJBHBIX CETAX ceiiuac HauboJiee
yacTo npumMeHAnTcesa TexHogoruu Wi-Fi u Bluetooth.

Wi-Fi (coxpamreunne or «Wireless Fidelity», «Gec-
TIPOBOJHAS TOUHOCTH») — TMOIyJAPHAA B MUPE U OBICT-
po pasBuBaloiasics B Poccuu TexHOJIOTUS, obecmeunBa-
omjasd  OecIpoBOLHOE  IIOAKJIOUEHMHEe  MOOMJIBHBIX
moJib30oBaTesieli K JIOKaIbHOWI ceTu u VHTepHeTY
(puc. 5.2).

ITox umenem «Wi-Fi» Ha camoM [ejie CKpPBIBAeTCsS
HECKOJIbKO CTaHIapTOB, paspaboTaHHBLIX IJs OecIIpo-



CTpouM ceTb: BbIOOP CETEBOW apXUTEKTYPLI 65

E 4 e

~,

IL Humepnem )
F4

\
LY

pa—y

%

I
A s

Wi-Fi-adanmep
ER (ecmpoennwtit)
@1
L
Kauenm 1 !
2 Wi-Fi-adanmep |}
aHeuL Ul ]
S ( ) 1
i

/..—-.\ \\ Kauenm 2
M
\\\\

Cepeep

=1 ))))))))

docmyna +xalb

— Kauenm 3
Wi-Fi mouka

Wi-Fi-adanmep
(PCMCI)

Puc. 5.2

BOOHBIX ceTell Ha OCHOBE BBINYINEHHOM eirme B 1997 r.
cuenupuranuu IEEE 802.11 (ta6x. 5.3).

Bakmo oTmeTuTh, uTo B crangapte 802.11 mpeny-
CMATPUBAETCSA WCIIOJB30BAHNE TOJBKO n0LYOYynJerc-
HbLX npuemonepedamyukos, KOTOpble He MOTYT OIHO-
BPEMEHHO IIepeJaBaTb U IIPUHUMATL WH(POPMAIKUIO.
W3-3a sToro B 6ecupoBogubix ceTax 802.11 craHIius B
NPUHIIUIIE HEe MOMKeT OOHAPYXUTh CTOJKHOBEHHE BO
BpeMd nepenaun (IOCKOJLKY B 9TO BPpeMs He IMeeT BO3-
MOXKHOCTH IIPUHMMATL HaHHBIE). [losTOMy B KauecTse
MeToJa MOCTyIIa K Cpelie BO BCeX CTAHAAPTAaX MCIIOJIb3Y-
erca metron CSMA/CA (¢ mpemoTBpallleHHeM KOJLIU-
3mil), TO3BOJAIOIMII u30eraTh CTOJKHOBEHUU. ITO
IPUBOLUT K AOIOJHUTEIbHLIM CJI0KHOCTSIM IIPU B3au-
MOZeiiCTBUU U, KaK CJEJCTBUE, K CYI[eCTBEHHO MEHb-
M CKOPOCTAM Ilepefauyr JaHHBIX, YeM, HaIpUMeEp, B
Texuogoruu Ethernet.

OcHOBHBIM 3Ke HemocTaTKoM cereil Wi-Fi Ha ceromus
SABJISIETCS JOBOJILHO MaJjias NAJbHOCTD Iepefaun JaHHbIX,
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Tabnuuya 5.3

Haunbonee BaxHble ctaHaapTbl IEEE 802.11x

Crangapr | Cpenma mepemauu Cropoctu IIpumeuanue
nepegayuu,
MowuTt/c
802.11 paguocurHaa 1 unu 2 |BasoBbIil CTAaHAAPT, OMPEIEIAIONNHI
C 4acTOTOH B3auMoielicTBUe Ha (PU3UUECKOM
okoJio 2,4 I'Trg U KaHaJbHOM ypoBHAX momesu OSI
unu UK-curunan
802.11a |pagumocurzas o 54 HecosmecTum Ha (hu3udecKOM YpPOBHE CO
C 4acTOTOM1 cragmapramu 802.11b u g;
okoiso 5 I'T'ip B Poccuu He mcmosibayercs
802.11b |paguocurzaJ mo 11 VMeeT oTHOCUTENILHO HU3KYIO CKOPOCTh
C 4acToTOM ¥ 3allUINEeHHOCTD (3almura mudpoBaHueM
2,4-2,483 I'T1; no texnojaoruu WEP — Wireless
Equivalent Privacy). O6ecrneunBaer
HECKOJIBKO 0OJIBIIYI0, 10 CPAaBHEHUIO
C IPYIrMMHU CTaHAAPTaAMU, HAJbHOCTDH
mepenayu JAHHBIX
802.11g |pagmocurHama mo 54 ObecneunBaeT 0OPATHYI0 COBMECTUMOCTD
C 4acTOTOH co craumaprom 802.11b, HO
2,4-2,483 I'T1; XapaxkTepusyeTcs 00JbIIel CKOPOCThIO
u 3amuineHHocThio (Kpome WEP,
HOAAePKUBAETCA CTAHAAPT 3AIUTHI
WPA — Wi-Fi Protected Access)

He TIPeBBINIAaoaa AJsa OOJbITMHCTBA yerpoiicTB 150 M
(makcumym 300 M) Ha OTKPBITOM IIPOCTPAHCTBE WJIU BCE-
0 HECKOJIBKUX JIECATKOB METPOB — B IOMEII[eHUN.
Pemrenvem ykasaHHOI mMpo0JieMbI MOXKET CTATh ap-
xutektypa WiMAX (Worldwide Interoperability for
Microwave Access), pasdpabaTbiBaeMasi B paMKax pabo-
ueiir rpynnsl IEEE 802.16. Peanuzamus 310l TeXHOJIO-
U, TaKKe WCIIOJb3YIOel PaANOCUTHAJBI B KaUuecTBe
cpenbl Iepefayu, MO3BOJIUT IPEJOCTABUTh IOJIb30BaTe-
JIAM CKOPOCTHOM 0eCIpPOBOIHON AOCTYI HA PACCTOSHU-
AX 10 HECKOJbKUX MECATKOB KUJIOMeTpPoB (puc. 5.3).
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Wireless USB —
anbTepHaTuBa Bluetooth
TexHonorus Wireless USB ocHo-
BaHa Ha MCMNoSb30BaHNN HOBOIO
cTaHdapTa  ynbTpallMpoKomno-
TocHo 6ecnpoBOAHON CBSA3N —
UWB 1 obecneunBaeT cBEpXBbl-
COKOCKOPOCTHY!O (8o 480 M6uT/c,
a B nepcriektmee — 1 Ao 1 [éut/c)
nepefavy AaHHbIX Ha KOPOTKME
pacctosiHua (go 10 m). OHa no-
3BOMSET peanu3oBaTb Gecnpo-
BOAHOE MoAKIYeHne nepude-
PUMAHBIX YCTPOWCTB, aHanorny-
Hoe USB 2.0.

MepBbIi  cepuiHbIN  Obpasel|
apantepa Wireless USB 6bin
npeactasneH Ha dopyme Intel
ans paspabotyunkos (IDF-2005).
B npopaxe Takue apanTepsl,
OOMKHbl MOSIBUTLCS B Havane
2006 r.

Mobuabubiit

wauenm 1

O
Mobuavnuiii Se—]
Kauenm 2
JloxanavHaa cemb —
Kauenm 3
Puc. 5.3

Hakomelr, CTOUT YIIOMSHYTh e1re 06 OHOM 13 IOIIy-
JIAPHBIX CETrONHSA GECITPOBOJHBIX apXUTEKTYP — O TeX-
wHoaoruu Bluetooth (crammapr IEEE 802.15.1), a Tak-
JKe 0 coBceM HOBOIT TexHoJsioruu ZigBee.

Kak u 8 Wi-Fi, B Bluetooth ucnosnssyerca panuo-
curHaya c¢ yacrtoroir 2,4 I'Ti, ogHAKO 3TH CTaHZAPTHI
MeKay coboif mecoBMecTuMbl. Bluetooth xapakrepusy-
eTcsd MOBOJIbHO HU3KUM JHEPromoTpedeHneM, UTo II0-
3BOJISET C YCIEeXOM IPUMEHATH 9Ty TeXHOJOTHIO B Iepe-
HOCHBIX ycTpoiicTBax — HOYTOyKax, KIIK 1 MoOUIbHBIX
resnedonax (puc. 5.4). K romy xe Bluetooth mpaxkTuue-
CKU He Tpe0yeT HACTPOMKM — 9TOT CTAHZAAPT II03BOJISET
yCTPOMCTBAM yCTAHABJMBATH B3aUMOAEHCTBYE IIPU MHU-
HUMAJIBHOM yYacTHU IojJbaoBaTesisi. C aApyroit cropo-
eI, y Bluetooth BecbMa Hu3KMe IMOKasaTesu IO Jajlb-
HOCTHM TMepeJauyu W IIPOIYCKHOUM CIIOCOOHOCTH — He
6omee 10 metrpoB m 400-700 Kb6ut/c, — UYTO pPEs3KO
Or'PaHMYMBAET BOSMOKHOCTY MCIIOJIb30BAHUSA 9TOU TeX-
HOJIOTUY B JIOKAJIbHBIX CETSIX.
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Y rexunonoruu ZigBee, moaBuBIlIelica HegaBHO 0Ja-
rogaps yCUJIUAM HECKOJbKUX KPYIHBIX KOMMYHUKA-
IMUOHHBIX KomMnauuii (craugapt 802.15.4), mokasarenu
eIfe «CKPOMHee» — ee cruenuduKamusa npegycMaTpuBa-
eT 3alUuINeHHYI0 Imepemauy JaHHBIX B pagumyce 10-75
MEeTPOB M ¢ MaKCHUMaJbHOM CKopocThio mo 250 Kout/c.
Kasasocs Ob1, 3aueM oHA HY)KHAa, €CJIT CKOPOCTHU IIepe-
gJaun B Heil elre Humxe, ueM 1us Bluetooth. Ogmako
«UBIOMUHKOM» ycTpolicTB ZigBee ABidgeTca nx cBepx-
HUBKOEe YHEePronoTpedIeHNe U CIIOCOOHOCTb IEPEXOIUTH
B «CIAMUHA PEKUM», KOT/Ia Imepejaua JaHHBIX He Tpe-
oyerca. IlosTomy ocHOBHOII cdepoil MCIOJIB30BAHUA
ZigBee-ycTpPOUCTB CTAHYT He JIOKAJbHBLIE CETH, a CUCTe-
MBI MOHUTOPUWHTA ¥ KOHTPOJISA alnapaTypbl, B TOM YHCJIe
CeTeBOT0 00OPYLOBAHUA.
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OCHOBHOII TEXHOJIOTHUEIT, UCIIOJIb3yeMOIl CeroaHsa B IIPO-
BOJHBIX CeTAX, ABjaserca Ethernet. Baskuo s ompe-
IeJIUTh KOHKPETHBIN CTaHIapT UJau Habop CTaHAApPTOB,
KOTODbIE HCIOJb3YIOTCA B CETH, U BaKYIUTL HYKHOE
obopymoBanme. IIpu 9TOM pPEKOMEHIAIIMU AOCTATOYHO
IPOCTHI: CcTapaliTech BbIOpaTh Haubojiee CKOPOCTHOE U
HaJexXHoe 00OpyIOBaHMe, YIOBJIETBOPSOIEe Bac IIO
meue. JKemarenbHO, UTOOBI 3TO 00OpPyAOBaHME OBIJIO
MaKCHUMaJbHO PYHKIIMOHAJBHLIM U YIIPABIAEMbBIM, OJ-
HAKO 9TH KPUTepuu 00Jiee 3HAUNMBI [IJIS CEeTEBBIX aJMU-
HUCTPATOPOB KPYIIHBIX KOPIIOPATUBHBIX CeTell.

st mogKJII0UeHus: 0ECIIPOBOIHBIX KJIMEHTOB CJIEeY-
eT OCTaHOBUTHCA Ha TexHoysoruu Wi-Fi, npuuem BuIOH-
paTh HYKHO YCTPOICTBA, IIOAAeP:KUBAIOIIME ITOCTeTHI
craugapt 802.11g, — TOJIBKO B HEM 00eCIIeurBaeTCA J0-
cTaTOYHasA CKOPOCTDH IIepefadyu AAaHHBIX U, caMoe IJIaB-
HOe, UX HaJeKHas 3all[uTa.

Bon POChbLI ANnA NOBTOPEeHUA

1. Kakue BBLI 3HaeTe ceTeBble apXUTEKTYypbi? KaKoBbI

UX IIPEUMYIEeCTBa U HEeITOCTATKU?

2. Tlouemy apxurexkTypa Ethernet cerommsa monyumiaa

HanboJIbIllee pacIpocTpanenue?

3. Kakue BBl 3HaeTe pPa3HOBUIHOCTU apPXUTEKTYPBI
Ethernet? Yem onu pasauuarorcsa?

. Kakue BuI 3HaeTe 6eCIIPOBOAHEIE CETEBbIE€ TEXHOIOT N ?

5. Kakue ceTeBble TeXHOJOTHM, Ha Balll B3TJIAI, JIyUIlle

BCEr0 MCIIOJIbL30BATh:

e IIpU CO3NAHUU JOKAJLHON CeTH B KPYIIHOM o(uce?

e IIpU Pa3BEPTHLIBAHUU JOMAIIIHEH CeTH B T'OPOJCKOM
KkBaptupe (¢ Teaedonom)?

e IIpU Pa3BEPTHIBAHUU IOMAIIIHEN CEeTH B CEJIHLCKOM
mome (He Tene)OHUBUPOBAHHOM)?

e IIpu O0BEIMHEHU! B CETh MOOMJIBHBIX KOMIIBIOTE-
poB (KIIK) Ha TeppuTOpPUU TOPTOBOTO IEHTPA WU
crJaga?

e IIpU OpPraHU3aAlUU CHUCTeM cO0opa MaHHBIX B IIOJIE-
BBIX YCJIOBHUSAX HA TEPPUTOPUU IIOCEIKA B CEJIbCKOMI
MecTHOCTU?

'S
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B aToi rnaBe

Bbl HaligeTe OTBeThl
Ha cnepyoume
BOMNpPOChHI:

= Ymo makoe
cemeeoli aanmep,
Kakue ¢pyHKUUU
OH 8bInosiHsTem?

= Kakue ycmpolicmea
omeey4arom 3a cesi3b
KOMIbOMepos
c cembio?

= B yem cxodcmeo
u pasfiuyue makux
ycmpoiicme
ces3u, KaK
KOHUYeHmpamopsl,
mMocmbeil,
KOMMymamopsbl
U wno3bi?

= Kak npaeusibHO
ebl6bpamb
ycmpoticmeo
ceasu?

Ctpoum ceTb:
BbIOOp yCTPOUCTB
CBA3NU

IIpoaHanmn3upoBaB pacCMOTPEHHEBIE B IIPEAbIAYIIEN IJa-
B€ CeTeBbIe€ aPXUTEKTYPhI, MbI PEIIIUJIN HUCII0Jb30BATDH B
Hamreil ceru TexHoJsioruu Ethernet (ma 06ase «BuToii
napsl») u Wi-Fi. Bygem cuurars, uro KabenbHasa MH)-
PacTpyKTypa y Hac ysKe IoToBa — B HYMKHBIX MecCTax
MIPOJIOKEHbI Kabesin, CMOHTUPOBAHBI PO3ETKU U ITAHEJIHN
IJI IIOAKJIIOUEHUSA CeTeBBIX ycTpoiicTB. Temeph HYKHO
BBIOPATh YCTPOICTBA, KOTOPBIE IIO3BOJIAT OOBEIUHUTH
KOMIILIOTEpPhI, cepBepbl, HOyTOyKu u KIIK B emunyio
CeTh.

YcTtaHaBnuBaeM ceTeBOM apganTtep

Haunem ¢ kommbioTepoB. UTOOBI B3BaMO/IEICTBOBATD C
CeTbl0, KOMIIBIOTEPY TpedyeTcs KaKoii-1ubo cemesoil
adanmep (TpPoBOAHOI wiau OecrpoBOAHOIT). OOBIUYHO C
5TUM IIP00JieM He ObIBAET — IIOAABJIAIOIIEe OOJIBIITNHCT-
BO COBPEMEHHBLIX KOMIIBIOTEPOB MMEIOT BCTPOEHHEIE ce-
TeBble afanTepbl Ethernet u Wi-Fi, nunrerpuposaHnusie
B MaTEePUHCKYIO ILIaTy (MHOTJA — Ja'ke HECKOJIBKO).
He 6ena, eciiu B BallleM KOMITBIOTEPE HE OKaKeTCs HY K-
HOTO CeTeBOTO ajgalnTepa, — ero JIerkKo IPuoOpecTu B
JIIO00M KOMIIBIOTEDHOM MarasuHe WM YCTAHOBUTH B CJIOT
pacmimpenus KomnbioTepa uiau B mopt USB.

Kpowme Toro, ciegyer ycTaHOBUTH Opailéep cemesozo
adanmepa — crelnuaJIbHOE IPOrpaMMHOe obecreueHne,
no3BoJApIiee onepamuoraHoi cucreme (OC) paboraTh ¢
sTuM ycTpoiictBoM. Kax mpaBuio, coBpemeHHas OC
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(manpumep, Windows XP) cama pacmosHaeT yCTPOMCT-
BO M yCTaHaBJMWBaeT IJs Hero TpedOyeMbIil apaiiBep.
Ecau e sToro He mpomsoIio (MM ¢ aBTOMATHUYECKU
YCTAHOBJIEHHBIM JIpaiiBepPOM CeTh He paboTaeT), TO HaJo
YCTAHOBUTH ApaliBep BPYUYHYIO C MUCKETbI, BXOASAIIEN
B KOMILIEKT IIOCTaBKU afaiTepa.

CereBoii ajanTep u ApaiiBep paboTaiT HA PUIULECKOM
yposne u nodyposHe ynpasienus docmynom kK cpede
(MAC) mogenu OSI, obecrieunBas B3aumojeiicTBue (pu-
3UYECKOr0 U CEeTeBOr0 yPOBHEI.

CoOTBEeTCTBEHHO, aJanTep AOJI:KeH UMEeTh HY KHBIA
pasbeM [IaA TOAKJIOUEHHA KOHHeKTopa (0OBIYHO
RJ-45), a Takke yHUKaJIbHBIN GQusudeckuii (uam
«MAC») agpec, NCIOJIL3YyEeMbIH 014 00HO03HAYHOU UOeH-
mu@urayuu Komnviomepa 8 OAHHOM cezMeHme cemu.
OOBIYHO BTOT aJpec HasHAYAETCA IIPOU3BOAUTEIEM
azanTepa Py U3TOTOBJIEHUH, OAHAKO HEKOTOPbIE MOIe-
Jau agantepoB pomyckaioT cvmeHy MAC-agpeca Bpyd-
HYI0, HamrpuMep uepesd HacTtpoiku BIOS amanrepa uanm
C IMOMOIIBIO CIEIUATbHON IIPOrPaMMBI.

Ecam Ha KOMIIBIOTEpPE C OIEeparMOHHON CHCTEeMOI
Windows 2000 unu XP ycranosien npotokoa TCP/IP,
To MAC-agpeca ycTaHOBJIEHHBIX B 3TOM KOMIIbIOTEPE
aZanTepoB MOYKHO JIETKO OIPENeJUTh C IIOMOIIBIO I1eJI0-
ro paga yruaut: IPCONFIG, NBTSTAT, ROUTE PRINT,
NETSTAT, NET CONFIG. [focTaToO4HO B KOMAaHIHON
CTPOKE II0JaTh KOMAHIY

IPCONFIG /ALL

¥ B BBIJAHHOM Ha 9KPaH TEKCTe 00paTUTh BHUMaHUE Ha
napamMeTp «@PuU3nUeCcKU agpec.

B onepanuonnoii cucreme Windows XP sTo caenaTb
eIrfe IIpoile — JAOCTATOYHO ABAKIBI IIIEJIKHYTh MBIIIIBIO
Ha 3HAYKe IOAKJIIOUeHUs B oKHe CeTeBble MOKIIOUE-
HUA, B OTKPBIBIIIEMCS OKHE COCTOSAHUSA ajainTepa BbI-
opath BrJIanaky Ilogmepskka u Ha Hell HaKaTh KHOMKY
ITogpo6HOCTH.
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BbiOupaem ycTpoMCTBO CBA3MU

Panee MBI yiKe YIOMHUHAJM pPAa3JUYHbIE TUIBI
YCTPOMCTB, MCIOJb3YEMbIX AJIS CBA3U KOMIILIOTEPOB B
cersax. Temeps paccMOTPUM UX IOAPOOHEE, ITOCKOJBKY
OT MPaBUJIBHOT'O BBIOOpPA YCTPOICTBA CBSABU 3aBUCAT He
TOJIBKO KauecTBO U CKOPOCTb PabOThI CETH, HO W BO3-
MOXKHOCTHU ee JaJbHEHIIero paciiupeHus.

Yro6bl 00BEAUHUTH CETHhIO TOJBKO 08a KOMIIBIOTEPA
(HampuMep, B JOMaIllHEll CeTH), YCTPONCTBA CBA3U BO-
0011le He HYKHBI — JOCTATOYHO HAJUUYUA B HUX COBMeE-
CTUMBIX CeTeBBIX apganTepoB. IIpu wmcnoiabzoBaHmuU
Ethernet mam morpebyercss nepexpecmusiii kabev
(KaK ero msrOTOBUTH, OBLIO CKa3aHO B rjase 4), KOTO-
PRIl 1OCTATOUYHO BCTABUTH B padbeMbl RJ-45 cereBbIX
anmamntepoB. Ilpu umcmoanszoBanuu ke Wi-Fi caengyer
MEePeKJIOUNUTh OecIIPOBOAHBIE aJallTepPbl B CIEIlHAaJIb-
HbIH pesxuM Ad-Hoc, obecrmeunBaOIUi MpsAMOe B3au-
MOJeicTBEe KOMIIBIOTEPOB IPYT C APYroM. 3aMeTHUM,
YTO TAKUM CIIOCOO0OM MOJYKHO COeIUHUTH U HECKOJbKO
KOMITLIOTEPOB C 0eCIIPOBOAHBIMU aJalTepaMu, OJHAKO
CKODOCTh Iepefayu [TaHHBIX OyJeT YMEHBIIAThCA C
yBeJINUeHUEM UYHCJIAa KOMIIBIOTEPOB B TaKOM CETHU.

KoHueHTpaToOpbI (MOBTOPUTENMN)

IIpocreiitium yCTPOMCTBOM, OOECIIEUMBAIOIIIUM CBSI3b
KOMITBIOTEPOB APYT C APYTOM, SABJIAETCSA KOHUEHMPA-
mop, unu «xab» (hub). B ceTsax, MCIOIB3YIONTUX KOAK-
CUAJbHBIN Kabesb, KOHIEHTPATOPHI IPUHATO HA3LIBATD
nosmopumeJnamu, N penumepamu (repeater).
OOBIYHO KOHIIEHTpaTop uMmeeT OT 4 1m0 32 THe3.
(nopmog) nnsi moicoefWHEHUA KOHHEKTOPOB pasyiny-
HBIX TUIIOB. B GOJILIITMHCTBE CAyUYaeB 3To OyAyT, KOHEU-
HO, 'He3[a OJIs KOHHeKTOpoB RJ-45, ogHaKo cylecTBy-
IOT U 2ubpudHbvle KOHUeHmpamopysl ¢ mopramu RJ-45 u
BNC, mosBoasmomue o0begUHATL cerMeHThl Ethernet
craggapToB 10Base-T u 10Base-2. K mopram MOXHO
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MOAKJIIOUATh HE TOJbKO KOMIIBIOTEPHI, HO U JpyTrue
KOHI[EHTPATOPBI, (DOPMUPYA TAKUM 00PasoM UenouKu
(kackadvl) KOHUeHMpPamopos Uan eiie 6ojiee CIOKHBIE
TOIOJIOTUU TUIIA «E€PEBO».

B cramgaprax 10Base-5 n 10Base-2 Ha Taxkoe kackadu-
POBaHUe KOHIIEHTPATOPOB [IEelCTBOBAJU IOBOJBHO JKe-
CTKUE OrPaHUYEeHUS, OIIMChIBAEMbIE «IIPABUIOM 5-4-3»:
B CeTH He MOIJIO OBITH 0OJIBIIIE 5 CeIMEHTOB, COeIUHEeH-
HBIX 4 penuTepaMH, U TOJBKO B 3 CerMEHTaxX JIOIIyCKa-
JIOCH IIOJKJIOUeHNEe KOMIIbIOTepPOB. B ceTssx cranmapra
10Base-T pmomyckajioch MaKCHUMyM 5 CcerMeHTOB. B
crapgapre 100Base-T Bce ObLIO ellle ClIOXKHee — KOH-
IEeHTPaTOPHI KJjacca I, moamep:KuBaroue oJHOBPEMEH-
HyI0 pabory c¢ ycrpoiictBamu 100Base-T4, 100Base-TX
u 100Base-FX, rackagupoBaTh OBLIO BOOOIIe HEJIb3d,
a KOHIIeHTPATOphI KJjacca II MOKHO ObLIO 00BeIUHATH
TOJIBKO B mapy. B aToM u cocTosiia mepBasi mpobjema
ceTell Ha OCHOBE KOHIIEHTPATOPOB — IIOCTPOUTH KPYII-
HYI0 CeTh C IIOMOIIBI0 TOJbKO KOHIIEHTPATOPOB OBLIO
IPOCTO HEBO3MOIKHO.

KonmeHnTpaTops! padoTaioT Ha (hU3UUECKOM YPOBHE
mogenu OSI u ABIAOTCS JOCTATOYHO NPUMUTUBHBIMU
aKmusHuiMu ycmpoiicmeamuy (TPeOyIOIUMY ITOJKJIIO-
YeHUS K dJIeKTPUUECcKOol ceTtu). IX ocHOBHAA 3amada —
NpuUHAMb, YCULUMb U DEeMpPAHCAUPOBAMb dJeKmpuye-
CKUIl CuzHaJ, TIOJYUYEHHBIH OT OJHOrO KOMIILIOTEPA, BO
BCe OoCTajibHbIe aKTUBHBIEe IMOPTHI (puc. 6.1). Hukakoit
Ipyroii o6paboTKe CHUTHAJ B KOHIEHTpATOpe He IIOJ-
Bepraercsi, ero 0ydepusamus He IPOU3BOIUTCS, a KOJI-
JU3uN He 00pabaThIBalOTCA (XOTA HA MHOTHX MOJEIAX
KOHIIEHTPATOPOB €CTh MHANKATOP YPOBHS CTOJKHOBE-
HUI).
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Pabouue cmanyuu

Konuyenmpamop 2

Pabouas
CMAaHUUA =

Cepsep ITpunmep
c cemegvly
unmep@eiicom

ITaxem, omnpasénennblil Komnviomepom B komnviomepy A, 6ydem nepedarn
8cem pabovum cmanHyusm, cepéepy, npunmepy u Opyzum cemesvly ycmpoicmaea.

Puc. 6.1. IIpumep mepefauu JaHHBIX C IIOMOIIbIO KOHIIEHTPATOPOB

Orcroza BBITEKAET BTOpas OCHOBHAA IpobjeMa, ¢ KO-
TOPOI PAHO UJIY ITO3JHO CTATKUBAIOTCSA BCE aTMUHUCTDA-
TOPHI ceTell, IPUMEHSIOIINEe TOJbKO KOHIIEHTPATOPHI, —
OYeHB GOJIBIIIOE KOJIMYECTBO CTOJKHOBEHUI, BO3paCTao-
mee ¢ yBeJIUUYeHUeM UYKCJIa CEeIMEHTOB U KOMIIBIOTEDOB B
cetu (BcioMHUM, uTo B cetu Ethernet ucmonssyercs me-
tog gocryna CSMA/CD). Ectb masxe TepMuH, ONUCHIBA-
O TaKoe IOBeJieHNe CeTH: TOBOPAT, YTO KOHIIEHTPA-
TOPBI opmupyrom «obaacms cmoarxnogeruily (Collision
Domain). ITosTomMy cerogHsa KOHIIEHTPATOPHI B CETAX
IIPAKTUYECKHN HE MCIIOJIB3YIOTCA — HNX BBITECHUJIN CHAa-
vaja MOCmbl, a 3aTeM KOMMYMAmopbt.

MocTbl 1 KoM MyTaToOpbI

Mocmeur (bridge), a 3atem u kommymamopwst (switch)
OBLIN IIpPU3BaHBI IIOMOYE B 06’BEILI/IHeHI/II/I ceTell u yCcTpa-
HeHuun HpOﬁJIeMLI BO3HUKHOBEHUA OOJIBIIIOT'O YMCJA
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Kosutuaduii. CyIlecTBEHHBIM OTJIMYHEM 3TUX YCTPOMCTB
OT KOHI[EHTPATOPOB SBJIAETCS TO, UTO OHU YMEIOT OIIpe-
nensatb MAC-agpeca MCTOUHUKA W NPUEMHHKA CHUTHA-
JIOB, a TaKJKe MOJJEeP:KUBATh MabAUYY COOMEemCcmeus
ceoux nopmos u ucnonvdyemvix 6 cemu MAC-adpecos.
Takyio Tabauiy MocT (MJIX KOMMYTATOpP) (pOopMHUPYET
cpasy mocJjie BKJIIOUEeHUs 110 CJIeAYIOIeMy IPUHITUITY —
KaK TOJIbKO IIOPT IOJIyYaeT OTBET OT YCTPOICTBA C OIIpe-
JIeJeHHBIM (DU3UUYECKUM aJPecoM, B TAOJIUIe ITOSIBIIAET-
cda cTpouka coorBercTBua: « MAC-ampec <> mopT».
TakuMm 06pa3oM, 3TH YCTPOMCTBA PabOTAIOT He MOJlb-
K0 Ha Quiuneckom yposne modeau OSI, HO U HA KAHALL-
HOM, — TOUHEe, Ha N00YposHe Ynpasenus 00Cmynom K
cpede (MAC ). TlonyuuB Kaap U OIPENEINB aipec HazHa-
YEeHUs, MOCT UJIN KOMMYTATOP TPAHCIUPYIOT KaAp TOJIb-
KO B TOT TIOPT, ¢ KoTopbIM 9TOoT MAC-azpec comocTaBier

Paboyue cmanuuu

Paobouas
CMaHyus

Cepsep ITpunmep
c cemesvlym
unmep@eicom

Obmen dannbiMu Mmexncdy Komnviomepamu A u B nHukax He éruaem
Ha 83aumodeiicmaue komnviomepa C ¢ cepsepom, a komnviomepa D u E —
Opyz ¢ Opyzom.

Puec. 6.2. ITepegaua KagpoB ¢ MOMOIIBI0O KOMMYTAaTOPOB
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B TabauIe coorBeTcTBUii. Kaapel, mepegaBaeMble MKy
KOMITBIOTepPaMU OJHOTO CeTMeHTa, KOMMYTATOD IToJydYa-
eT, HO HUKYya He TpaHcaupyer (puc. 6.2).

EnuHCTBEeHHBIMU CHUTHAJaMU, IIepefaBaeMbIMHU BO
BCe TOPTHI, ABJSAIOTCA KAAPbl, IpeIHa3HAUCHHbBIE IJIs
ampecoB, ITOKa He MMEIIUX 3amuceii B TaOJUIlE COOT-
BEeTCTBUI, W CIEeNUAaJbHbIE WUPOKOBEU,AmesbHble CO-
o0ujeHus, IpeqHa3HAUEHHbIE BCEM KOMIILIOTEpPaM JIO-
KaJabHOII ceTu. UToOBI 0003HAUUTL 5Ty OCOOEHHOCTH
paboTel MOCTOB ¥ KOMMYTATOPOB, T'OBOPAT, YTO OHU
dopmupyrom «obaacmsv wuporxogeu,anus» (Broadcast
Domain).

Pagnnune mMexxay mocTaMu ¥ KOMMYyTaTopaMu 3a-
KJIIOYAEeTCsI B TOM, UTO MOCT B Ka’KJbIii MOMEHT BpeMe-
HU MOJKET IepeJlaBaTh TOJBKO OMWH Kaap, 00CIy:KuBas
mepeavy OT OJHOTO KOMIIbIOTEpPa K APyromy (oaTomMy
mepBbIe MOJeJIM MOCTOB OBLIU ABYXHOPTOBBIMU). KoM-
MYTAaTOp K€ yMeeT BhICTPamBaTh OOJILIIIOE UMCJIO BUP-
TyaJbHBIX KaHaJIOB CBA3U MeXKJy mopramu (T. e. KOM-
MYTHUPOBATH MOPTHI APYT C APYTOM, OTCIO/Ia I Ha3BaHUe
YCTPOICTBA), WPOUBBOAA nNAPALLELbHYI0 00pabomky
KaJpoB, MTOCTYIIAIOIINX C Pa3HBIX ITOPTOB. EcTecTBeHHO,
TIPOW3BOJUTENIBHOCTh CeTeli, IOCTPOEHHBIX Ha 0ase
KOMMYTaTOPOB, CYIIIECTBEHHO BBIIIIE.

ITomuepkHeM, UTO mOAABJIAOINEe OOJBIITUHCTBO CO-
BPEMEHHBIX ceTell CTPOUTCA UMEHHO Ha KOMMYTaTopax,
TOTZa KaK BCTPETUTH KOHIIEHTPATOP UJIU MOCT CErOTHS
JIOBOJILHO TPYIHO.

MapwpyTusaropsl

MapurpyTtusaTopsl paboraioT Ha elne 0oJiee BBHICOKOM
ypoBue mozenu OSI — cemegom. B ux 3amadyy BXOIUT
aHaau3 aJpecoB, KCIOJb3yeMbIX B IPOTOKOJE 3TOTO
ypoBHA (mampumep, IP-agpecoB), u ompeneeHue Hau-
JIy4Inero mapuwpyma 0ocmasku naxema OAHHbLX TIO
HasHaueHUIO (IoApobHee 0 MapIIIPyTU3aIuy OyIeT pac-
CKasaHO B CJEAYIOIUX TyaBax). KoHeyHO, MapuIpyTu-
3aTOpPHI paboTarOT 1 Ha 00Jiee HUBKUX YPOBHAX MOJEIU
OSI — KaK KOHIIEHTPATOPHI OHU BOCCTAHABJIUBAIOT yPO-
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BeHb U (OPMY IIpefaBaeMoOro CUTHAaJA, KAaK MOCTBI U
KOMMYTaTOPhI — IIO3BOJIAIOT M30eKaTh CTOJKHOBEHUI.
OmHaKo, B OTJIMUME OT BBIMIEIIEPEUNCIEHHBIX YCTPOMCTB,
MapIIPyTU3aTOPhl U3MeHAIom nepedasaembvie KaAOPbL
Ethernet — TouHee, «pasdouUparOT» HX OO CETEBOI'O
YPOBHA, a 3aTeM (HOPMUPYIOT 3aHOBO II0 OIIPeeIeHHBIM
npasuaam. Keratu, 6e3 ompeaeieHHON HACTPOMKY Map-
IIPYTU3aTOPhI He MepefaoT B APYTUe IMOPTHI faske IIU-
pPOKOBeIllaTeJIbHbIE IaKeThl, U, TAKUM 00pa3oM, CIYKAaT
B CETAX ZparHuuamu obaacmeil CMoOAKHOBEHUIL U WUPO-
KoBeuw,aHull.

Kpome Toro, coemecTHo ¢ mporpamMmamu 6ojiee BbI-
coxoro ypoBHa momenu OSI, MapiIpyTusaTopbl yMeOT
BBINOJIHATH IEJbIH PAJ BechbMa CJIOXKHBIX IeCTBUM,
HaIIpuMep OOHaApPY’KHBaATL IIPOOJEMBI B CETH M COO00-
aTh O HUX, BECTH CTATHUCTUKY IIOJYUEHHBIX U IIepe-
ITaHHBIX TaHHBIX, GUJIBTPOBATH ITAKEThI, IIPOBOJAUTH aB-
TOPUBAIUIO II0Jb30BaTejeil Impu BbIXone B HMHTepHeT
uT. IO

Moriaple MapIIPyTHU3aTOPhI SABJIAIOTCA JOBOJIBLHO
CJIOKHBIMU ¥ JOPOTHMMH IIPOTPAMMHO-aNIIapaTHbIMU
KOMILJIeKCAMU, II09TOMY B COBPEMEHHBIX CETAX OHU BCE
yaimie 3aMeHAITCA KOMMYmamopamu 3-20 YpoeHa —
yCTpOWiCTBAMU, 3aHUMAIOIIMMU IIPOMEKYTOUYHYIO CTY-
HeHb MEXXKAY KOMMYTaTOpaMU M MapIIPyTHU3aTOPaMU.
OT OOBIYHBIX KOMMYTATOPOB OHU OTJIUYAIOTCA TE€M, UTO
MOTYT BBINOJHATH IPOCTEHIe MYHKINU MapIIpyTU-
3aIuu, OCTaBasCh IPU STOM IIPOU3BOAUTEJIbHBIMUA U HE
OUYeHb JTOPOTUMU.

Kpome Toro, cienyer yonoMsaHYTbh U O TaKOU (PyHK-
IV COBPEMEHHBIX KOMMYTATOPOB, KAK BO3MOYKHOCTH
CTPOUTHL 6BupmyaJnvhsle JaokaavHbvie cemu (Virtual
LAN), Korma B OOUWH JlO0ZUYeCKUllL CEeTrMeHT CeTHu
00'bEIUHSIOTCS KOMIIBIOTEPHI, PuU3ULecKl TOAKIIOUEeH-
HbIe K pasHbIM KoMMmyTaTopam (puc. 6.3). Kpurepuu
IS TAKOTo O0beqWHEHUA MOTYT OBITH PA3JIWUYHBIMU,
HaunHad ¢ MAC- unu IP-agpecoB u 3aKkaHUYMBasA UMe-
HaM#U KOMIIBIOTEPOB.
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Kommymamop 3 yposna
VLAN; K VLAN,
\Konyernmpamop OHUEHMPAMOP Honyenmpamop

VLAN, (A, B, E ) — domen uiupoxosew,anus VLAN, (C, D, F, G ) — domen wupoxosewyanus

Puc. 6.3. IIpumep popMUpOBaHUS JOKAJILHON BUPTYAJIbHON CeTH

Lnro3bI

Boob11te roBopsi, Mo IILJII030M OOBIYHO ITOHUMAETCS JII0-
0oe yCTPOMCTBO MU TPOTPaMMa, MO3BOJSAIOIIE 005e0u-
HAMb PA3HOPOOHbBLe cucmeMmbl (HAIPUMED, CYIIeCTBYIOT
TOYTOBbIE IILIIO3bI, MCIIOJb3yeMble AJIS CBA3M Pa3HBIX
CHUCTEeM OdJIEKTPOHHOII mouThkl). Ho eciu peub uiaer o
B3aMMOJENCTBUU B CETAX, TO 3[1€Ch IO/ IILII030M I10pa-
3yMeBaeTcs YCTPONCTBO, COeOUHAULee PA3HbLE cemesble
apxumexmyps. (npumep: 103 us Ethernet B Token
Ring). Ba:kHO 31ech TO, YTO ILII03 JOJIMKEH HE TOJBKO
uMeTh (PUBMUYECKUe MOPTHI AJIA TMOAKJIOUeHUs Pa3HOPOJ-
HBIX CHCTEM, HO U «IIOHMMATb» PA3HOPOAHbBIE IIPOTOKOJILI,
BBICTYHASA JJIA HUX B POJU «IIE€PEBOTUNKA».
TUNUYHBIM TPUMEPOM IILJIIO30B SBIAIOTCA IITUPOKO
WUCIIOJIb3yeMble B COBPEMEHHBIX AOMAIIHUX CeTSIX WH-
TerpupoBaHHbBIE YCTPOMCTBA, B KOTOPBHIX O0BeIUHEHBI
ADSL-monmem nid noakaioueHus K UHTepHeTy, 6ecrpo-
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Yposnu
modenu OSI

ITpuknadnoii
IIpedcmasumenvcruil

Ceamncoswlil
TpancnopmHbwLil
Cemesoil
Kananvhbiil

Ddusuyeckuil

I 103
7 7
6 6
5 5
4 Mapwpymusamop 4
Mocm/xkommymamop,

3 3 cemesoil adanmep 3 3
2 2 2 | |[IIoemopumens 2 2 2
1 1 1 1 1 1 1 1

Dusuueckue

cezMenmbl

Jlozuueckue cezmenmot

Cemu (nodcemu )

Humepcemu

Puc. 6.4. CooTBercTBUE DYHKIUI KOMMYHUKAIIUOHHOr0 o6opynoBanusa momeau OSI

O

BOJHAS TOUKa JOCTyIIa, padoTamwlnas II0 CTAHAAPTY
IEEE 802.11b (unu g), u kommyraTop Fast Ethernet c
noamep:kkoii craugapra IEEE 802.3u.

CohopmyaupyeM HECKOJbKO PEKOMeHIalllii, KOTOPbI-
MU MOKHO PYKOBOJICTBOBAThCS IIPU BBIOOPE YCTPOMCTB
CBSA3U.

Haunbosee pacnpocTpaHeHHBIMU YCTPONCTBAMU CBS-
3U B CeTsIX CEerofHs SABJIATCA KommyraTopbl Fast u
Gigabit Ethernet, a mnoaxaoueHye O6eCIPOBOIHBIX
YCTPOHMCTB K JIOKAJBLHON CETH OCYINEeCTBJISIETCS C II0-
MOIIBIO ULLI0308, O0BEINHAIONIUX PYHKITUYU KOMMYmMa-
mopa u mouku 6ecnpogodHozo docmyna, paboTaroiieit
mo craggapry 802.11g.

Hnsa pomamHUX W HEOONBIMINX O(MUCHBIX CceTel
BIOJIHE TIOAOUAYT Hepoporue 8- u 16-11opToBbie KOMMY-
ratopel Fast Ethernet, xemarennno c¢ QyHKIUuel
yupaBieHusd nopramu. Eciu mepemada 00JbIINX 00be-
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(E)

MOB JAaHHBIX He IJIAaHUPYETCS, MOYKHO OCTAHOBUTHCS HA
6eCIIPOBOIHBIX TOUKAX MOCTYIIA, XOTA 3TO MOOUJIBLHOE pe-
mieHne 00oiigeTcs HOpoiKe U OyHeT MeHee CKOPOCTHBIM.

B KpymHBIX ceTAX OCHOBY AOJIXKHBI COCTABJIATH MOIII-
HBIE U HaJeKHbIe KoMmMyTaTopsl Gigabit wau 10Gigabit
Ethernet, ¥ KOTOpPBIM MMOAKJIIOUAIOTCA KOMMYTATOPHI
moapasnaesieHuii (3JaHuil), a K HUM, B CBOIO OUepelb, —
KOMMYTaTOpbl aTaskeil (oducoB). PasmerieHue Touek
JIOCTyIa B KPYIHBIX CETAX CJAeAyeT TIaTeJbHO ILJIaHU-
poBaTh, UTOOBI IIOJIB30BATENb IIPU IIEPEMEINeHUU II0
TEPPUTOPUY HPEAITPUATHUA ITOCTIETOBATEIHLHO ITEPEKIIO-
yajcAa ¢ OTHON TOUKM MOCTyIla HA APYTYI0, COXPaHAA
CBA3b C JIOKAJbHOU CeThIO.

IIpumenenve mapwpymuizamopos TpedyeTcda Tam,
e HYKHO YeTKO KOHTPOJUPOBATh MOTOKU IP-makeToB
B CJIOJKHOI MapIIPpyTU3UPYEMOU CeTH, a TaKkKe obecIie-
YUBaTh Pe3epPBHBIE MAapPIIPYThl MTOCTABKU HAKETOB, —
HaIpUMepP, IPU B3aNMOJIEeHICTBUY C YAAJEHHBIM 0()HCOM
niu VlHTepHETOM.

IIpu BBIOOPE cemegozo adanmepa nasi KOMIbIOTEPA
caenyeT oOpaTUThL BHUMAHME HAa BO3MOXKHOCTH TOIIEP-
KKM craggaproB Ethernet mam Wi-Fi. Jlyumre Bcero
BBIOpPATh HECKOJBKO 0OoJiee ITOPOTOii, HO COBPEMEHHBIN
cereBoll agamrep, Hampumep Gigabit Ethernet wam
Wi-Fi crangapra 802.3g. ITocKOJBKY 9TH CTaHIAPTHI
00pamHno cogmecmums. C IPEILIAYIINMU, TaKue ajar-
TepBI BIOJIHE CMOTYT PaboTaTh CO CTapbIMMU KOHIIEHTPA-
Topamu 10Base-T u roukamu gocryna 802.11b, moxa me
OyoyT 3aMeHeHbI YKa3daHHBIE YCTPOMCTBA CBA3MU.

Bonpochl n 3agaHusa

1. Kakoe ycTpoiicTBO obecrmeunBaeT nHTepdeiic Mex 1y
KOMIIBIOTEPOM U CeTeBbIM Kabeaem?

2. YTo moHmMMAaeTCs O] HAa3BaHUEM «yCTPOUCTBO
CBA3U» ?

3. B ueM CXOACTBO M pasiauune MexXIy KOHIIeHTpAa-
TOpPaM# U MOBTOPUTEIAMU?
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10.

. Uro Takoe rackamgupoBanue? Kakue mmpeumMyIiecT-

Ba OHO olOecrieuuBaeT?

. B uem CXOZCTBO M pa3janume MeXAy MOocCTaMu U

KommyTaTopamu? Yem OHUM OTIMYAIOTCA OT KOHIIEH-
TpaTopoB?

. Uro Takoe mapmpyrusarop? Mozker su OoH 3aMe-

HUTH CO00¥ KOHIIEHTPATOP, MOCT MJIN KOMMYTATOP?

. HJH{ qyero nmpegHasHadYeHbl IIIJTIO3BI?

. Uto Takoe «ToukKa 6ecIrpoBOAHOTO mocTtyma»? asa

yero oHa IpegHasHaueHa?

. Ha xaxkux ypoBHax mozeau OSI paboTaeT KaKIbIi

U3 UBYYEHHBIX BaMU TUIIOB YCTPOMCTB CBABU?
CupoekTupyiite (B BuAe TPUMEPHON CTPYKTYPHOI
CXEeMBbI) CeTh KPYIHON (UPMBI, COCTOAIIEH U3 TPeX
mopasIesIeHnin:

e opuc agsMuHHCTPAIUU (OTAEJBHBIN 9TaK 3TaHUS
B meHTpe MockBbl, 10 pabounx MecT; CM. BOIPOCHI
¥ 3aJjaHUA K ryiaBam 3 u 4);

e ckyany (oTmesbHOEe 3JaHWe 3a IpefeIaMu
MKA]I), ocHaltieH 5 cranmoHapHBIMU PabouymMu
CTAHIIUAMU;

® TOProOBBIH IEHTP (PHIHOK CTPOMMATEPUAJIOB 60JIb-
IIIOM ILJIOIIAAN IIJIIOC ABTOCTOAHKHY JJIA IMOKYyIIaTe-
Jeit), mepcoHasl KOTOPOro Ipu padboTe ¢ KJIMEeHTa-
mu ucnoab3yetr KITK, cBo6ogHO mTepeMeIiasach o
TEPPUTOPUU TOPTOBOI'O IIEHTPA X CTOSHOK Ha pac-
crosauusa go 1,5-2 kM.

IIpu sTom B mpegesax oduca W CKJaga IIOACETU
JOJI’KHBI UMETh 3Be3J000pasHyI0 CTPYKTYPY, AJIA
orca agMUHHCTPAIUU HEOOXOJUMO O00ECIeuuTh
BO3MOJKHOCTb BBIXOHa B VHTepHeT IO KaHaJIy
ADSL, a cBa3b MeXXAY HOApPa3eeHUIMU (PUPMbI
OCYII[ECTBJISIETCA IIPU IOMOIIM OIITOBOJOKOHHOTO
Kabensda. CuuTaTh ONpeAENAINUMU IIapaMeTPbI
CKODPOCTU U HAaZeKHOCTH PaboThI ceTu, ImpeHebOpe-
ras ee CTOUMOCTBIO.
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B atou rnaBe

Bbl HaNngeTe OTBETbI
Ha cnegylowme
BOMpPOCHI:

= Ymo makoe
cmek npomokosioe?

= Kakue cywecmsyrom
cmekKu rnpomokosioe?

= Kakoli cmek
npomokosioe
Haubonee
pacnpocmpaHeH?

= Kakue npomokosibl
Pasfiu4yHbIX ypoeHel
ucnonb3yromcsi
e TCP/IP?

HanaxuBaem
B3anMoaeunucreue
MeXay KOMNboTepaMu:
BbIOOp CTeKa
NMPOTOKONIOB

B mpornisix rimaBax Mbl Y3HAJIN, KaK KOMIIBIOTEDPBI 00b-
eIMHSIOTCA B CETHU, BHIOPAJIN CETeBYIO TOIOJOTUIO U ap-
XUTEKTYPY, COEIUHUJIUA KOMIBIOTEPHI C IIOMOIIBIO
KOMMYTATOPOB (MJIM APYTUX YCTPOMCTB CBS3MW) M Ha-
CTPOMJIN IpaiBepbl ceTeBhIX amanTepoB. OgHAKO YTOOBI
KOMIIBIOTEPHI MOTJI paboTaTh B CETU, BCETO ATOTO HEeJO-
craToyHo. Temepp HYKHO HAYYUTDL CETEBbLIe MPUJIOMKE-
HUSA «PasroBapuBaTh» APYT C IPYIOM — OOMEHUBATHCS
JaHHBIMHU C IIOMOIIBIO IIPOTOKOJIOB Ha YPOBHAX, 0OoJjee
BBICOKUX, UeM KaHaJbHBIN. IIOCKOJBKY 3THUX yPOBHEN
HECKOJIbKO, HaM IOoTpebdyeTcss He OAUH, a HECKOJbKO
MIPOTOKOJIOB, 00'beIUHEHHBLIX B HA0OOpP, MM, KaK TOBO-
pAT, B cmek.

B aT0i riraBe MBI M3yUMM HEKOTOPbIe HauboJiee uac-
TO HIPUMEHsSeMbIe B CETAX CMeKU NPOMmoKOoJ08, B TOM
Yypcje CcaMbIii pPacIpOCTPAHEHHBIM Ha CeroJgHs Habop
npoTokogoB — cmex TCP/IP.

Kak u B ciyuae ¢ ceTeBbIMU apXUTEKTypaMu, HaU-
HEeM M3yueHHe C IIPOTOKOJIOB, KOTOPbIE ceiiuac IIpuMe-
HSIOTCA JOCTATOYHO PEIKO.
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Abbpesunatypa NetBEUI pac-
wmndposbiBaeTcs kak «NetBIOS
Extended User Interface» —
«ynydlleHHasi Bepcusi MpoTo-
kona NetBIOS».

NetBEUI

Hebospmoit mo o6bemMaMm TpeOyeMOro IPOrpaMMHOTO
obecrieueHnsI IIPOTOKOJ, PEANU3YIONINH TOANEPIKKY ce-
me60z0, MPAHCNOPMHO20 U CEAHCOB020 YPOGHEll MOJeIn
OSI. Haubosnee mpocT B HAcTpoiike ((pakTuuecKu ee He
TpedyeT), padoTaeT 3(pHEeKTUBHO U OLICTPO B HEOOJBIITNX
u cpegHuX 1m0 pasdmepam ceTax (o 200 KOMIIBIOTEPOB).
Cepbe3HbIMI, 10 COBPEMEHHBIM MEPKAaM, HeJOoCTaTKaMu
npotokosia NetBEUI aBnstores orpannueHusa mpu pabore
B CeTAX C OOJBIINM KOJMYECTBOM KOMITBIOTEDOB 1, CAMOe
TJIAaBHOE, OTCYTCTBUE IOJIEPIKKN MAaPIIPYTU3AIUNA —
BO3MOXKHOCTH CETeBOH aapecanuu U GyHKIIUUA IE€PECHLI-
KU MTaKEeTOB MEJKAY CEeTSIMU B HEM IIPOCTO He peain3oBa-
#bl. COOTBETCTBEHHO, €ro HeJIb3sd WCIOJIb30BATh B
KPYIHBIX CETSAX, 00beIUHEHHBIX MAPIIPYTU3ATOPaAMU, U
upu pabore ¢ MuTepreroMm. IIpororos NetBEUI mocras-
JIAJICSL B COCTaBe BCEX OMepaIrMoHHBIX cucteM Windows
BILTOTH 10 Windows 2000, omHaKO B MOCTIETHUX BEPCUIX
€ro TOJep:KKa IpeKpalreHa.

IPS/SPX n NWLink

Crek mporokosioB IPX/SPX 6w1n paszpaboTan pupmoit
Novell B mHauame 80-x IT. A5 cBOel ceTeBoIi omepaIu-
oHHO# cuctemMbl NetWare. OcHoBa cTeKa — 5TO IIPOTO-
kousl IPX (Internetwork Packet eXchange) m SPX
(Sequenced Packet eXchange), peanusymoinue GyHK-
MUU Cemegozo W MPAHCNOPMHO20 YPOBHel MOMAeSn
OSI coorBercrBenuno. Kak m NetBEUI, mportoxox
IPX/SPX saBnsercsa HeOGOJBITUM (€ro HPOTPaMMHYIO
MOALEPKKY JIETKO YMECTHUTh Ha OOBIUHON JUCKeTe
1,44 M6 BmecTte ¢ DOS) 1 GBICTPBIM, UTO OLIJIO OCOOEH-
HO Ba’sKHO B II0XY IepBoro mokoenus IBM-coBmecTu-
MBIX KOMIIBIOTEPOB C MAaJIbIM 00'BEMOM OIIePATHUBHON
namaru (640 Ko6aiit). Kpome Toro, B creke IPX/SPX
noafep:xkuBaeTcss Mapiupyrusanusa. O0a sTux (QaxTo-
pa, HapALy ¢ HaJe:KHOCTHIO CepBepoB Ha Oase omepa-
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o

NWLink — peanu3aunsa crteka
IPX/SPX komnaHuein Microsoft,
rnocTaBrsieMasi BO BCEX BEPCUSIX
Windows.

nuonHoii cucteMbl Novell Netware rtex mer, cmo-
coOCTBOBAJIM IIWUPOKOMY PACHPOCTPAHEHUIO CTeKa
IPX/SPX B nokanbHBIX ceTax B 80-e u 90-e rr. K ne-
JOCTaTKaM 9TOr0 CTeKa IPOTOKOJIOB CJEAYeT OTHECTHU
WHTEHCUBHOE WCIOJb30BaHUE IITUPOKOBEIaTeJIbHBIX
COOOIIeHN, Cepbe3HO HATrPYKAIOIUX CeTh, 0COOEHHO
npu paboTe MO MeAJIEHHBIM TJIO0AJIbHBIM KaHaJdaM. OTO
00CTOATENILCTBO, a TaKKe To, uTo cTeK IPX/SPX mpu-
"Hagge:xxutr Gupme Novell u gnsa ero peanusamuu apy-
TUM IIPOU3BOAUTEIAM CETEBBLIX OMEePAI[MOHHBIX CUCTEM
NIPUXOAUIOCH MOKYIATh JUIEH3UI0, IPUBEJIU B UTOTE
K BbITecHeHHI0 IPX/SPX o00111e10CTyITHBIM CTEKOM
TCP/IP. BakHyI0 POJIb 37leCh CHITPAJIO U TO, UTO BCE
6osbitie opranusanuit B 90-e Ir. cTa 0 MOAKJIIOUYATHCS
K IHTEepHETY, B KOTOPOM HCIIOJIb30BAJICA UMEHHO CTEK
TCP/IP, a mogmep:XuBaTh B CETH ABa CTeKa IIPOTOKO-
JIOB — JIUIIHASA «TOJIOBHAS 0OJIb» OJIs CETEBBIX aIMU-
HUCTPATOPOB.

TCP/IP

Wcropusa passutusa creka TCP/IP (kak u ucropus UH-
TepHeTa) Hadajlach elre B KoHIle 60-x rr. mpoImioro,
XX Beka c nmpoekta ARPANet — ceru ArenrcrBa mep-
CHEKTHUBHBIX HCCJIeLOBaTEeIbCKUX MpoeKToB (Advanced
Research Project Agency Network) Munucrepcrsa
o6opousl CIITA. ITocKOMBKY AJiA BOEHHBIX BO BpeMeHa
«XOJIOAHOI BOWHBLI» OBLIa OCOOEHHO BaXHA BO3MOXK-
HOCTh Iepeflauy JaHHBIX AaKe B YCJIOBUAX aTOMHBIX
6ombapaupoBok, ARPANet 3amymbIBasiach Kak BBICO-
KOHaJle)KHasl CeTh, 00beIUHSIONIAA BOEHHbIE, TroCcyaap-
CTBEHHBIE U HAyUYHBIEe yUpe:kIeHus. IlosyumBIiasicsa B
pesyJbTaTe ceThb U Pa3pabOTaHHBLIM HECKOJIbKO IO3JKe
(B 70-x rr.) crex mpotokosoB TCP/IP okasanauch Ha-
CTOJIBKO YJAUYHBIMH, UYTO AaKe IIoCJe IIPeKpalleHus
¢unancupoBanud nmpoekta ARPANet MunucrepcTBom
00O0POHBI IPOJOJIMKAIN JKUTh U YCIEITHO Pa3BUBATHCH,
co3maB OCHOBBI coBpeMeHHOTr0o MHTEpHEeTA.
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OcuoBuble mnpeumyinectBa crexka TCP/IP mepep
apyrumu (Hampumep, mepen crexkom IPX/SPX) — 6o-
Jiee ymoOHas cucTeMa cemesoil adpecauyuu, BO3ZMOK-
HOCTh ()pazMeHmMaAuuu naKemos uU OUYeHb HebGOJbIIIOoe
KOJIMUECTBO IITMPOKOBEIATENIbHBIX COOOIIeHui. ITH
IPEeNMYIIEeCTBa OKA3aJNCh PEIIAOIMMY He TOJIbKO IIPU
MOCTPOEHUHU I'JIOOATBHBIX CeTel, 00beJUHAIOIINX CETH C
Pa3HOPOAHBIMHU APXUTEKTypaMu, HO U IIPU CO3JAHUU
KPYHOHBIX KOPIIOPATUBHBIX ceTeil. B pesyJsibTaTe cerof-
Ha crek TCP/IP mpakTuyecKM BBITECHUJ BCE OCTAJb-
HbIe — OH KCIIOJIb3yeTCA U B HEOOJIBIIINX AOMAIITHUX Ce-
TSX, U B TJiobanbHOU cetu MHTEpHeT.

ITockoabky crek TCP/IP sBasercs obwedocmynHuli,
ero cTaHZapThI (a TaKsKe IPoCcTo MH(MOPMAIMOHHBIE Ma-
TepuaJibl) IyO0JnKyoTCSa B IHTepHeTe B BUe CIIeINab-
HBIX HoKyMeHTOB moj HasBanueMm «RFC» («Request for
Comments», «3ampoc KOMMEHTapHeB») C IIOCJIeJOBa-
TeJIbHO BO3pacTalIluM HoMepoMm. K mpumepy, creiu-
dukanusa nporokosa IP onybaukosana B RFC 791, a
nporokosia HTTP Bepcuu 1.1 — B RFC 2616. IlepBbIit
moxkymenT RFC ObL1 IIpencTaBiieH elle B alpeJie
1969 r., a ceituac teryinue Homepa RFC mepesanuian
3a 4 TeICAYU.

Crex TCP/IP, B oTsimune OT ceMUYyPOBHEBOI MoO/je-
au OSI, IpuHATO ONUCHIBATHL B PAMKAaX YeThIPeX YPOB-
Heli (puc. 7.1).

Ha ¢usuuecrkom yposne TCP/IP nognep:xuBaer pabory
C OCHOBHBIMHU TEXHOJIOTUSAMU JIOKAJIBHBIX CeTel —
Ethernet, Token Ring, Wi-Fi, Bluetooth u T. m.

Ha cemesom YposHe pacIiiojararTcad HeCKOJIBKO IIPOTO-
KOJIOB:

Q npomorkon ARP (Address Resolution Protocol)
SABJISIETCSA 3BEHOM, CBSA3LIBAIOIIUM CETEBOM ypoO-
BeHb ¢ pusuueckuM. OH oTBeuaeT 3a mpeobpaso-
BaHMe ceTeBbIX IP-azpecoB B ammapaTHBIE
MAC-aznpeca;
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IIpomoxons cmexa TCP/IP
11, pu}CJLa(?HOfL HTTP FTP SMTP POP 3 DNS RIP OSPF
TpancnopmmwLit TCP UDP
IP
Medxccemesoii ARP IGMP ICMP
o /
KananvHotil Token -
u Qusuneckuil Ethernet Ring Bluetooth Wi-Fi

3

Puc. 7.1. OcHoBHBIE TPOTOKOJIEI cTeka TCP/IP

o

MpoBeputb, IP-agpeca kakux
KOMMbIOTEPOB  Ballen  ceTu
6bInn B nocnegHee BpeMs npe-
obpa3oBaHbl B COOTBETCTBYIO-
wme um MAC-agpeca, MOXHO C
NMOMOLLbIO KOMaHAbl ARP —A.

Q npomokxon RARP (Reverse Address Resolution

Protocol) — ocymiecTBasieT o6paTHOe Tpeodpaso-
Banue MAC-aapecoB B IP-agpeca (B omeparoH-
HBIX cucTeMax Windows moamep KKa IpPOTOKOIA
RARP He mpenycMoTpeHa);

npomoxon ICMP (Internet Control Message
Protocol) — wucmosbayeTcsa AJA Iepemsadyud coo0-
IeHunit 00 oIMuOKaxX, TUATHOCTUKY JOCTYITHOCTU
CEeTEBOT0 y3Ja W MapIIpyTa MOCTAaBKU IIAaKeTOB
(MMEeHHO €ero WCIIOJIb3YIOT TaKWe IONyJApPHBIE
YTUIUTBI, KaK PING u TRACERT);

npomokxon IGMP (Internet Group Management
Protocol) — wucnosbadyerca OJid yIpaBIeHUA
rpynnaMu KOMIBIOTEPOB, HAIPUMeEp, IPU Iie-
pefaue B CeTsIX IOTOKOBOTO BHAEO W 3BYKA,
KOT/la AJIsl CHUKEHUs Harpy3KU HA CeTh MMaKeT
MIOCHIIAETCS IO CIeIMaJbHOMY ajJpecy cpasy
HECKOJBKUM KoMObioTepam (MHOzoadpecHas
pacculika);
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Q npomoxoa IP (Internet Protocol) — oguH us ca-

MbIX BaKHBIX B cTeke TCP/IP. Kak ciexyer us
ero HasBauusa («IP» mepeBoauTCA KakK «MesKce-
TEBOM IIPOTOKOJI»), OH OTBEYAeT 3a JOCTaBKY
IP-Oeiimazpamm (Tak TPaBUJIBHO HAa3BIBAIOTCH
makeThl Ha YpPOBHe mpoTokoJyia IP), obecrieunBas
mepefauy makeTa W3 ORHOM ceTu B napyryo. O
TOM, KaK 9TO IIPOUCXOAUT, OyeT IoApoOHO pac-
CKasaHo jgajiee.

» Ha mpancnopmmnom yposre paboTaioT ABa IPOTOKOJIA:

Q npomoxoa TCP (Transmission Control Proto-

col, npomokon ynpasnrenus nepedaueil) —
OCHOBHOM IIPOTOKOJI TPAHCIOPTHOTO YPOBHA.
ObecnieunBaeT YcmaHo6KYy COEOUHEHUSA MEXITY
OTHpPABUTEJIEM W IOJIydaTesieM, pa3bueHue
KPYIIHOTO 0.10Ka UHpopmayuu (Harpumep, daii-
sna) Ha Hebonvwue TCP-nakemyv. M UX 2aPAHMU-
posannylo docmasky ToJydaTelro (B HYXHOM
nopAnke u 6e3 omubok). CooTBETCTBEHHO, IIPO-
ToK0J TCP mcmonb3yeTcsa B TeX NPUIOKEHUIX,
rIe BajKHO 00ECIeUYUTH ITeJIOCTHOCTH IIPU Iiepe-
Jaue TaHHBIX;

npomoxoa UDP (User Datagram Protocol), B oT-
auune ot TCP, He ycraHaBimBaeT COeIUHEHUS
mepen mepegauvell mHGOpPMAIN U He obecIieun-
BaeT HaJeXHOM JOCTaBKU JaHHBLIX, padboTas mpu
sToMm ObicTpee, uem TCP. Ero mcmosn3yooT Tam,
rae obeciieueHne JOCTABKY MHMOPMAIIUU He 0CO-
OEHHO BAsXHO 110 CPABHEHUIO CO CKOPOCTBIO IIepe-
maun (KOHTPOJIb 3a I[eJOCTHOCTHIO MAaHHBIX B
STOM CJIy4yae BO3JaraeTcs Ha HCIIOJb3YIOIee
nporokoa UDP mpuioskenue).

YTo0BI JyUllle MPeACcTaBUTL cebe paboTy IMIPOTOKO-
aoB TCP u UDP, BepHeMcA K HaIllell aHAJOTUHU C II0Y-
Toii. IlycTs BaM Hazmo mepecjaTh B U3IaTeILCTBO Iie-
JIBIII pOMaH, a B NUCHBMO pas3pelaeTcsd BKJIALBIBATEH He
00JIbITIE HECKOJbKUX CTPAHUIL TeKcTa. UTOOBI B TaKOI
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CUTyaIllii HUYEro He IIOTEePATh IIPHU IIePEchlIKe U He
mepenyTaTh IPU IpHeMe PYKOIINCH B IIeUaTh, BHAUAJE
XOPOIIIO OBl JOTOBOPUTHCSA C M3AATEJIHCTBOM O CHUCTE-
Max 0003HAUeHUsS MMEHHO JJIA Ballero pomaHa (ecTb
BeIb M IPYrue aBTOPBI!) ¥ 0 HymMepaluu COOOIIeHUI.
JJa 9TOTO HYKHO IIOCJATh MUChMO, M3BEIIaloIee 13-
IaTeJbCTBO O BAllleM HaMEpPEeHWU IIepecjiaTh POMaH, B
KOTOPOM YKasaTh MCXOLAIINI HOMED BAIllero CIeLyIo-
miero coodbienus. M3naTeIbCTBO HOATBEPAUT IIOJIyUe-
HHUe BAalllero COOOIIIeHWsS X B OTBETHOM IIHMChbME CO00-
AT BaM CBOU MCXOAAINNE M BXOIAIINE HOMepa, a BbI
HOATBEPAUTE IIOJyUYeHNe 3TUX HoMepoB. Taxkum obpa-
30M, 00€ CTOPOHEBI COIJIACYIOT HOMEPA COOOIeHnA, KO-
TOpBIE OHU II03Ke OYAYT OKULATh APYT OT APyra, 4YTo 1
O3HavaeT yCTaHOBKY CBA3U. JlaabIlie BaM OCTaeTCs TOJb-
KO pas3meuTh POMaH Ha HeOOJbIIINEe YaCTHU U IOChLIATDH
KaXAyIO B OTAeJIbLHOM MHUCbMeE, a U34ATeIbCTBY — IIOM-
TBEPIKAATH IMOJyUeHne 3Tux yacrteii. OmubKu paboThl
TOUTHI (ecaM KaKoe-TO cOOOIeHre He JOWaeT 10 mu3zia-
TeJIbLCTBA M3-3a MOTEePH NN IIOBPEXXKIEHUS NOHucbMa
Jaub0 IPUJET BHE OUepeny) JeTrKo OMpPeAeJuTh 0 BXO-
OAITUM U UCXOAAIINM HOMepaM, UTOOBI IIPHUHSATEL COOT-
BETCTBYIOII[I€ MEPbI — 3aHOBO II€PECJIATh YTePAHHYIO
YacThb HUJIK COOpaTh CTPAHUILBI POMAHA B HYYKHOM IIO-
panke.

IIpumepnO Tak ke pabdoraer u mporokos TCP:

0 ycTaHaBJIMWBaeT COeIUHEHUE MeKIY KOMIIbIOTe-
pamMu 1O oIpeeJIeHHBIM ITOPTaM;

O Ha KOMIIbIOTEpe-OTIIpaBuTesie pasdbuBaeT nHMGOP-
MaIlMI0 HAa IaKeThl, HyMepPyeT UX U C IIOMOII[bIO
mporokoJsa IP mepegaer moJyyarestio;

0O Ha KOMIIbIOTEpe-TIoJyuaTese IIPOBepAeT, BCe JIU
TaKeThI IOJIyYeHbI, & eCJIU ITaKeT IPOIYIIeH NI
TOBPEXKIeH, 3alpalluBaeT y OTIIPABUTENA IIO-
BTOPHYIO IIEPECHLIKY;
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0 mocJe mMoJy4YeHUusd BCeX IIaKeTOB 3aKPHIBaeT COo-
equnHeHue, coﬁnpae’r IIaKeThl B HYXXHOM IIOPAOKE
1 1epenaeT IIOJYY€HHbIe JaHHBbIE€ IIPUJIOMKEHUIO
6oJiee BBHICOKOTO YPOBHHA.

ITporoxon :xe UDP B aT0if aHaA/JIOTMU MOKHO CpaB-
HUTH C PACCBHLIKON peKJaMHBIX cooOIenunii. Hukaxoro
YCTAHOBJIEHUS CBSIBU UM IIOATBEPIKICHUS MOJYUEHUS
KOPPECIOHAEHIINN 3[eCh HeT — IIMChbMa C PEeKJIaMHOM
nH(GOpPMAaIHell IIPOCTO OPOCAIOT B BAIIl IIOUTOBBIN AIIUK.
IIpu sToM HH OTIpaBUTENS, HU IOJydaTeJsT HaIex-
HOCTh JOCTAaBKU MHMOPMAIUU UJIU ee IeJOCTHOCTh, BO-
o0I11e TOBOPsS, He 0COOEHHO OECIIOKOST.

OueBUAHO, IIOYTOBBLIE OTIIPABJEHUS B 000UX 3STUX
npumMepax ABJIATCA aHajgoramu IP-mmakeTos, a mourasb-
OHBI BBIIIOJHAIT QPYHKINK IPOTOKoaa IP.

ITopm B TCP mum UDP — b»T0 JOrmuecKmii KaHaJ
¢ onpeneneHabiM HoMepoM (oT 0 1o 65536), obecmeuu-
BaOIINII TEeKyIllee B3ANMOIEMCTBIE MKy OTIPABUTE-
JieM ¥ mojydareiaeM. IIopThI I03BOISIIOT KOMIIBIOTEPY C
omuuM IP-agpecom mapajiaeibHO 0OMEeHUBATHCSA JaHHbBI-
MU C MHOYKECTBOM APYIUX KOMIIBIOTEPOB. HeKoTopsbIie
HOMepa IIOPTOB (TaK HAa3bIBAeMbIE «XOPOIIIO M3BECT-
Hble», nan «well-known», moprtel ¢ Homepamu ot 0 mo
1024) npuBsasaHbl K ONpPeIeIeHHBIM CIy:K0aM U1 IPUJIO-
JKeHUSM, UTO IIO3BOJISIET KJIMEHTAM JIeTKO 00paIaThes
K HYKHBIM UM CETEBBIM CEPBHCAM.

Haxowmel, caMmbIM 00oraThbIM IO HAO0OPY IIPOTOKOJIOB
ABageTcA npukaiadrnoil ypogensv crera TCP/IP. Huxe B
Tabsa. 7.1 mpuBemeHbI caMble IIOIIYJISPHbIE IPOTOKOJIbI,
a Tak/Ke 3ape3epPBUPOBAHHBIE AJIS HUX IIOPTHI. 3ame-
THUM, YTO, XOTS [IJIsI IIPOTOKOJIOB OOBIYHO PE3ePBUPYIOT-
cs ofuHaKoBLIe HOMepa mopToB u s TCP, u gna UDP,
B TabJIuIle IPUBENeHbl IOPTHI JJId Hanbojee 4acTo IIpHU-
MEeHAEeMOro IPOTOKoJa TpaHcmopTHOoro ypoBHA (TCP
uau UDP).
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Tabnuua 7.1
MpoTokonbl NnpuknagHoro ypoBHsA cteka TCP/IP
IIporoxoa Hasnauenue Homep
mopra
NTP IIpoToKoJI ceTeBOro BpeMeH!, UCIOAb3yeTCA I 123
(Network Time CUHXPOHM3AIUU CUCTEMHBIX YaCOB KOMIIBIOTEPOB (UDP)
Protocol) B CeTAX
DNS Cay:xba JOMEHHBIX MUMEH, UCIIOJIb3yeTCsa I 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:x6a numen NetBIOS u cayxb6a 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 MEXKIY KOMIIbIOTEpaMU (TCP)
LDAP IIpocToii IPOTOKOJ AOCTyHA K KaTaJory, 389
(Lightweight UCHOJIb3yeTCA AJIA PaboThl ¢ PA3IUYHBIMU (TCP)
Directory Access ceTeBBIMU KaTajoraMu (Hampumep, CO CIysKO60i
Protocol) Active Directory B qomenax Ha ocHoBe Windows
Server 2003)
RPC BbI30B ymaseHHO# OpOIeAyphbl, UCIONb3yeTC I 135
(Remote Procedure |paGoThl CO MHOTMMU CETEBBIMU CIYKOAMU B CETAX (TCP)
Call) MaiikpocodT
Telnet IIpoTokos ans obecreueHUsT TEPMUHATIBHOTO 23
JoCcTyna K yIaJeHHBIM KOMIbIOTepam (TCP)
FTP IIpoTokos mepegaun (paiijaos, OgUH U3 20 u 21
(File Transfer «CTaperInx» MPOTOKOJIOB M HTEepHETA; (TCP)
Protocol) UCTIOJIb3yeTcA AJA 9(PPEeKTUBHON U HaJEeKHOU
nepenaun GaiioB MeXKIy KJINEHTOM U CePBEPOM
FTP
TFTP VYupomenusiit Bapuaut FTP, He umeer Takux 69
(Trivial File GyHKIIUI, KaK IpoBepKa MoJIb30BaTesd IIPU (UDP)
Transfer Protocol) |Bxome, mpocMOoTp KaTasoroB u (haijioB cepBepa;
WCIIOJIB3YETCS TOJBKO IJIS 3allMCU U UTEHUS
daiinoB




BbiOboOp cTeka NPOTOKOIOB

9

IIporoxon Hasnauenue Howmep
mopra
Gopher IIporokos Gopher («Cycauk»), UCIOAB3YETCA AJIs 70
IOCTyHa K TeKCTOBBIM MH(POPMAIIMOHHBIM (TCP)
pecypcam Ha yAaJIeHHOM cepBepe
HTTP IIpoTokos mepegaum rUIIEPTEKCTa, CaMbIi 80
(HyperText TOMYJISIPHBINA CeTOAHS IIPOTOKOJI, UCIOJIb3yeMbIit (TCP)
Transfer Protocol) |Bo Becemupwuoii mayruue (World Wide Web);
OIMCHIBAET, KAKUM CIIOCOOOM HYIKHO
IIPEeJCTaBIATh NJaHHbIe (TEKCTOBLIE, ayAu0-, BUIEO-
u T. I.) Ha BebG-cepBepax, KaK K HUM 00palaTbCs
C IOMOIIbI0 Be0-Opaysepa (HaAmpumep, IPorpaMMbl
Internet Explorer) u xak mepemaBaTh 3TH JaHHBIE
NNTP IIpoToxoJs mepegaun ceTeBBIX HOBOCTEI, 119
(Network News HUCIOJIb3yeTcA AJiA 00MeHa COOOIIeHUIMU (TCP)
Transfer Protocol) |B cucremax TeneKoHMepeHITTIA
SMTP IIpocToit mpoTOKOJ Iepefayu IOYUTHI, 25
(Simple Mail HUCIOJIb3YeTCA IIOUTOBLIMU CepBepaMu AJs o0OMeHa (TCP)
Transfer Protocol) |asmeKTpoHHBIMEU cOOOIeHUAMYU (HA dTAlle OTIPABKU
TIOYTOBOT'O COOOIIIEHUSA eT0 aBTOPOM)
POP3 «IIpOTOKOJ MOYTOBOTO OTAEJIEHUA», TOBOJIHHO 110
(Post Office MIPOCTO¥ MPOTOKOJI, UCIOJIb3YEeMbIH ITOUTOBLIM (TCP)
Protocol) KJaueHToM (Hampumep, nmporpammoit Outlook
Express) ansa mogKJI0OUeHUA K CBOEMY IIOUYTOBOMY
AIUKY Ha cepBepe U CYUTHLIBAHUA COOOIIeHUN
(Ha aTale JOCTAaBKU ITOYTOBOTO COOOIEHUS
azpecary)
IMAP4 IIpoTokoJs mocTyma K 5JIeKTPOHHBIM 143
(Internet Message coo0IeHuAM — 0OoJsiee QYHKIIMOHATBHBIN, YeM (TCP)
Access Protocol) POP3, knueHTCKUI IPOTOKOJ AJIA LOCTYIIA K
IIOUYTOBOMY CepBepy
SSL IIpoTokos, obecmeunBaOIUil COTJIacOBaHUE 25
(Secure Sockets aJITOPUTMOB M OOMEH KJilouaMu Iu(GPOBaAHUA. (SMTP)
Layer) Hcnonb3yerca s 3aIiuThl JaHHBIX IPU UX 995
epechLIKe MO CeTAM (POP3S)
993
(IMAPS)
443
(HTTPS)

(TCP)
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YT106bI NOCMOTPETH, Kakue nop-
Tbl Ha BalleM KOMMblOTepe UC-
Nonb3yTCH UMK OXUAAIOT Noa-
KMIOYeHUsi, 4OCTaTOYHO BbIMOM-
HWUTb KOMaHZy NETSTAT —AN.

@

HecmoTrps Ha cylmecTBoBaHme OOJIBIITOTO KOJUUYECTBA
HaO0OPOB IIPOTOKOJIOB, OCHOBHBIM CETOMHA SBJSAETCS
obmmenoctynubiii crek TCP/IP. Ou ucmosibayeTcs mpak-
TUYEeCKU ITOBCEMECTHO, HauWHaA ¢ HeOOJNBIITNX TOMAIII-
HUX ceTeli W B3aKaHUYMBas KpPYIHEHIIeid CeTbl —
Nurepuerom.

Ha ¢usuueckom ypoBue crexk TCP/IP nmoanep:xuBa-
eT paboTy CO BCeMU OCHOBHBIMU CETEBBIMU T€XHOJIOTH -
MU JIOKaJbHBIX W TJIOOAJTBbHBIX CeTeli, Ha CeTeBOM —
obecrieyrBaeT JOTUUYHYIO CUCTEMY aapecanuu 1 sddex-
TUBHO! Me)KCeTeBOIl MapIIPyTHU3allii, HA TPAHCIIOPT-
HOM ypPOBHE — IIPOTOKOJIBI KaK TapaHTHUPOBAHHOI, TaK
U OBICTPOM MOCTABKU NAaHHBIX, & HA YPOBHE MPUJIOKE-
HUN — IIeJIyI0 TaMMy PasHOOOpPas3HbBIX ITPOTOKOJIOB.

ITosToMy MBI pPEKOMEHIYeM HCIOJb30BaTh B CETU
umenHo crexk TCP/IP.

Bonpochb! Ansa noBTopeHust

1. Yto Taxkoe Habop (cTeK) IPOTOKOJIOB? B ueM cmbICa
TepMUHA «CTEK»?

2. Kakue HaOOpBHI IPOTOKOJIOB BBI 3Haere? Yem oHU
pasauyarTca?

3. Kakoil cTexk IPOTOKOJIOB CerogHs HauboJjee MOMyIsa-
peu? Ilouemy?

4. Kakue ypoBuu mogenu OSI moamep:KuBaiTCA B CTe-
Ke mpotokoJsioB TCP/IP?

5. B ueM CXOACTBO U pasjnure MeKAY IITPOTOKOJIaMU
TCP u UDP? Korga xaxoii U3 3TUX IIPOTOKOJIOB pe-
KOMEHYeTCS MCI0Jb30BATh?

6. IlepeuncanTe m3BecThie BAM IIPOTOKOJIBI IPUKJIATHO-
ro ypoBHsa B cTreke TCP/IP. [Ina uero nmpegHasHaueH
KayKIbI U3 HUX?

7. Uro Ttakoe «mmopt» B TCP/IP? [Iyi uero HyKHBI IOPTHI?

8. Kakoil u3 TpaHCIOPTHBLIX MPOTOK0J0B cTeka TCP/IP
BBbI ObI MCIIOJIH30BAJIN:

e JIJIs IIePechLIKU 10 ceTu HTepHeT apXUBHBIX (paii-
JIOB?

e nisa peanusanuu IP-temedonnu (mrepemsadm TroJioco-
BBIX COOOITIEHUH B PEAIbHOM BPeMEHU) MEXKIY IT0JIb-
30BaTeJISIMU ABYX MOOMIBHBIX KOMIIBIOTEPOB (KITK),
COeIMHEHHBIX 10 GecripoBogHOMY KaHaay Wi-Fi?



NnaBa

B aTon rnaBe

Bbl HangeTe OTBEThbI
Ha crneayowme
BOMNpPOChHI:

= Ymo makoe IP-adpec,
macka nodcemu,
OCHOBHOU Wio3?

= Kak pabomaem
IP-mapwpymu3sayus?

» Kak «qyumamb»
mabnuuyy
Mapwpymu3ayuu?

= Kak mapwpymu3amopbli

obMmeHusaromcs

mabénuyamu

Mapwpymu3ayuu?
» Kak Ha3HaYamb

IP-adpeca

KOoMnbromepam

e cemu?

= Kak npoeepumb
pabomocnocobHocmb
npomokona IP?

HanaxuBaem
B3anMoaeucreue
MeXxay KOMMbloTepaMu:
HaCTpoOMKa
IP-agpecauun

N MapLupyTU3aumm

Urak, mbl BeiOpaau mabop nporoxoaoB TCP/IP u ycra-
HOBWJIN ero (MHCTAJJUPOBAJIU COOTBETCTBYIOIIlEEe ITPO-
rpaMMHOe obecrieueHue). 3aMeTUM, UTO B COBPEMEHHBIX
OIlePAIMOHHBIX CHCTEMAaX 9TOT IPOTOKOJI yCTaHABJIMBA-
eTcs TI0 YMOJIYaHUi0; 0ojiee TOTO, YIAJIUTh €ro, Hallpu-
mep, u3 Windows XP wmam Windows Server 2003
OOBIYHBIM CIIOCOOOM HEBO3MOMKHO (KHONKa Y JAaJUTh
B CBOIMCTBAX CETEBBIX ITOAKJIIOUEHNII HEaKTUBHA).

K coskaneHnio, ogHOM TOJBKO YCTAHOBKU IIPOTOKO-
aa TCP/IP 6yxer memocratouno. CTek He 3apaboTaer,
moKa B Haleil cetu He Oy/eT MPaBUJILHBIM 00pasoM Ha-
crpoena IP-adpecayus wn mapwpymusayus. (OnaTtb
CpaBHUM paboTy ceTu ¢ paboOTOil MOUTHI: KaK CMOKET
MOYTaJLOH JOCTABUTH MMUCHMO aAPecaTy, eCau JOPOTU 1
TPAHCHOPT XOTs U paboTaloT, HO Ha AoMax HET HOMe-
POB, a IOYTOBLIE OTAEJEeHUS He 3HAIOT, KaK IepechlIaTh
muchbMa U3 OJHOTO ropojia B ApPYTroii?)

ITosToMy ceiiuac MBI HOJIKHBI y3HATh, UTO TaKoOe
IP-adpec u macka nodcemu, BBIACHUTH, KaK 00a 3TUX
mapamMeTpa UCIOJb3YIOTCS AJs ONpeneJeHUs JOKAJLb-
Hblx min yoaneHHvlx IP-cemeil, 1 Ha KOHKPETHBIX IIPU-
Mepax 03HAKOMUTHCS C TEM, KAK KOMIBIOTEDPHI U MapIII-
pyTusaTtopsl docmasasiom [P-nakemyl. 13 OLHOI CETU B

APYyTy1o.
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IP v6

MHorune akTMBHO pa3BuBatoLLme-
Cs B TEXHWYECKOM OTHOLUEHWUN
ctpaHbl (Kutam, Anonus, Kopes
N [p.) HauYMHaKT UCMbITbIBATb
neduvumt IP-agpecos, naeHTugu-
LMPYHOLWMNX HE TOMbKO KOMIbHO-
Tepbl, HO ¥ Apyr1e ycTponucTBa
dyHKUMAMM JocTyna B VIHTepHeT.
MpuHsTBHIN certvac 32-6UToBbIV
cTtaHpapT obecneyvBaeT  Ko-
nuyectBo IP-agpecoB, paBHOe
noytun 4,3 Mnpa., Ho ux 6onbLuas
YyacTb 3akpenneHa 3a CLUA (oko-
no 70%), Kanagov n esponen-
CKMMMW CTpaHaMmu, a BOT, Hanpu-
mep, KHP nonyyuna wx Bcero
22 MIH.

Hogasi, 128-pa3psigHas Bepcus
npotokona IP v.6 nossonuT yBe-
nnunTb KonuyectBo |IP-agpecoB
00 OrpOMHOM BENUYUHbI —
3,4 x 10%,

i

MpoTtokon IP v6 —

B Windows XP

[na vcnonb3oBaHWs NpoTokona
IPv6 B Windows XP nmeetcs He-
obxoaumoe nporpammHoe obec-
neyeHve, KOTopoe, OAHako, Mo
YMOIYaHUIO He aKTUBU3UpOBa-
Ho. YT06bI 3apencTBOBaTb HO-
Bbli MPOTOKOSM, AOCTaTOYHO B
KOMaHAHOW cTpoke (MeHto Myck,
BbinonHuTtb) BBECTU U 3anyc-
TUTb Ha WCMOMHEHUE KOMaHay
ipv6 install.

Monyunts HeobxoanMble crnpas-
Kv no paboTe ¢ npoTokonom IPve
MOXHO (Mocfne ero WHcTanns-
L1n) KOMaHZON ipvé6 /2 .

OcHoBbl IP-agpecauum

IIepBBIM 00s3aTEeIbHBIM IAPAMETPOM B CBOMCTBaX IIPO-
Tokosa TCP/IP mio60ro KoMIbIOTEpPa SBJSETCSI €ero
IP-anpec.

IP-appec — 9TO yHuKanbHas 32-paspsagHas
nocnegoBaTenbHOCTb ABOUYHbIX LUEP, C MOMOLBO
KOTOPOW KOMMbIOTEP 00HO3HaYHO udeHmucbuyupyemcsi
B IP-cetn. (HanomHum, 4TO Ha KaHanbHOM YPOBHE B
poNnM TaKMX e YHUKamnbHbIX agpecoB KOMMbIOTEPOB
BbicTynaoT MAC-agpeca ceTeBbiX afanTepoB, HEBO3-
MOXHOCTb COBMafeHUs KOTOPbIX KOHTPONMpyeTcs n3-
roTOBUTENSMU Ha CTagumn Npou3BoaCcTBa.)

B aToii ritaBe 6ymeT obcysKAaThCA Hanuboiee pacipo-
cTpaHeHHas Bepcua 4 mporokoJa IP, uiau IPv4. OnHa-
KO yJKe co3JaHa cjenyioiias Bepcud NpoTokona — I[P
eepcuu 6 (IPv6), B KoTopoii IP-aapec mpencrasisgeTcsa B
Bugze 128-0MTHOI MOCIENOBATEJBHOCTA JSBOUUYHBIX
nudp. Ita Bepcua npoTtokosa IP moka ele He mosyyu-
Jia IIUPOKOTO PACIPOCTPAHEHUA, XOTA U IOAJEPKUBA-
eTCs1 MHOTMMM! COBPEMEHHBIMN MAPIIPYyTU3ATOPAMU U
oIepanoHHbIMU cucTeMaMu (Hanpumep, Windows XP
unau Windows Server 2003).

s ymobcTBa pabotsl ¢ IP-agpecamu 32-pas3pamHyio
IIOCJIEOBATEIbHOCTh OOBIYHO pasmeiAloT Ha 4 yacTu
mo 8 6uToB (Ha OKmemul), KaXKAbIN OKTET IePeBOASAT B
JEeCSATUYHOE YMCJIO U IPU 3alMCKU PA3eIsaloT 9TH YKC-
Jla ToukamMu. B Takom Buze (9TO IIpeacTaBieHNe HA3bI-
BAeTCs «IeCATUYHBIE YMCJIA C TOUKAMM» , MU, I0-AHT-
auiicku, «dotted-decimal notation») IP-agpeca
3aHMMAIOT IrOPas3o MeHbIIIe MeCTa 1 HaMHOTO JIerde 3a-
nomMuHaoTca (taba. 8.1).
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Tabnuua 8.1
PasnuuyHble npeactaBneHus IP-agpeca
IP-anpec 11000000 10101000 0000101 11001000
B 32-paspsagHoM Bue )
x ¥ X Sa
IP-anpec, 11000000 | 10101000 | 00000101 | 11001000
PasOoUTHINT HA OKTETHI | | | |
v v v v
Oxrerer 192 168 5 200
B NECATUYHOM Hpe,ZLCTaBJIeHI/II/I
IP-anpec
B BUJE JEeCATUUYHBIX YUCEI, 192.168.5.200
pa3,ueneHHbe TOUKaMUu

Y1066l OBICTPO OCYIIECTBJIATH MOA00HOE IIPeodpaso-
BaHMe B yme (UTO CETEBHIM afMHUHUCTPATOPaM Tpedyer-
csA HEPeAKO, a KaJbKYJIATOP He Bcerza II0J PYKoii), mo-
JIe3HO BalOMHUTH CcJeAylomlylo Ttabaumny. B Hel
NpUBENeHbl AeCATUYHBLIe 3HAUEHUs CTeleHell uwmciaa 2
C IIOKasaTejieM, PaBHBIM IIOPAAKOBOMY HOMEpPY OuTa B
oKTeTe (HAIOMHUM — HyMepalusa OMTOB ITPOU3BOIUTCS
cIpaBa HAJeBO M HAUMHAETCA C HYJIs):

ITopsaxkoBwIil HOMED
0uTa B OKTETE

2 B CTeIleHH,
COOTBETCTBYIOIIEH 128 (6413216 | 8 |4 | 2 | 1
HOMepy 6uTa

7|16 |5 |4|3[2|1]0

3amoMHUB TaKyo TabJIUIly, HECTOKHO B yMe IIPeos-
PasoBBIBATH OKTETHI B AECATUYHBIE UMCJIA 1 00paTHO.

MecATUYHOE YKUCJIO JIETKO BBIYUCIAETCA KaK CYMMA
uupp, coomeemcmeyUUX HeHYaie8blM OUmam 6 oxme-
me, HaIpUMeD:

10101101 - 128:-1+64-0+32-1+16-0+8-1+
+4-1+2-0+1-1=173.

HeckonbKO CI0KHEe IepPeBeCcTH HeCATHUUYHOE IIPe-
CTaBJIeHUEe B IBOMYHOE, HO IIPU HEKOTOPOU TPEHUPOBKeE
9TO TaK’Ke He IIpeAcTaBJisgeT mpobsem. Hampumep:

201 >128:-1+64-1+32-0+16-0+8-1+4-0+
+2-0+1-1=11001001.
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Oxuako omHoro TOoJNbKO IP-ampeca KoMIIbIOTEPY
nas paborer B cetu TCP/IP HemocraTouno. Bropeim
00d3aTeIbHBIM IIapaMeTpoM, 6e3 KOTOpPOTro HPOTO-
koax TCP/IP pabGoraTs He OymeT, ABISAETCI MACKA
nodcemu.

Macka nogcetn — 370 32-paspsgHoe YUCIo, COCTOSN-
Liee M3 nayLmx BHavane eavMHul, a 3ateM — Hynen,
Hanpuvep (B pecATMyHOM npeacTaBneHnn)
255.255.255.0unnm 255.255.240.0.

Macka mopaceTu urpaeT HMCKJIIUUTEIBHO BaKHYIO
pons B IP-ampecanmuu m mapuipyTusanuu. UToObI mO-
HATH 3HAUEHVE STOT0 IapaMeTpa, BCIOMHUM, YTO CEThb
ARPANet cTponsack Kak HaOOp COeAUHEHHBIX APYT C
IPYTOM TeTEePOTeHHBIX ceTeil. 1A mpaBUIbHOTO B3au-
MOJIEMCTBUSA B TAKOU CJIOKHOM CeTH KaKIbI YUACTHUK
IOJI:KeH YMeThb OIpelesiTh, Kakue [P-agpeca mpuHam-
JIeKaT ero JIOKAJbHOIL CeTH, a Kakue — yoaJeHHblLM ce-
TSAM.

31ech 1 UCIOJIb3YEeTCsA MacKa IMOACEeTH, C TIOMOITHIO
KOTOPOII IPOU3BOAUTCS pa3sdeseHue at060z0 IP-adpeca
Ha aBe vactu: udenmupuramop cemu (Net ID) u uden-
mupuramop ysaa (Host ID). Takoe pasneneHue neJa-
eTcAd OYeHb IIPOCTO: TaM, I'Jie B MACKe IIOJCETH CTOAT
eIUHUIbI, HAXOAUTCA UIeHTU(GUKATODP CEeTH, a TIe CTO-
AT HYyJAU — uAeHTuGUKaTop yaJja.

Hampumep, B IP-agpece 192.168.5.200 mpu wuc-
IIOJb30BaHUU MacKmu mojacetu 255.255.255.0 ungeH-
TuduraTopoM cetu Oyger umcao 192.168.5.0, a
uneHTu(UKaTopom yaaa — uucyo 200. CTouT HaAM mO-
MEHATh MAaCKy IIOJCeTH, CKaKeM, Ha  YUCJO
255.255.0.0, kak m ugeHTUPUKATODP y3Ja, U HUIEH-
TU(HUKATOP ceTu usMeHATcA HA 192.168.0.0u 5.200,
COOTBETCTBEHHO, M OT dTOTO, KAaK MbI JAJIbIIIe YBUIUM,
uHaue OymeT BecTu ce0s KOMIIbIOTED IPU IIOCBLIKE
IP-nmakeros.
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NMpaBuna Ha3Ha4veHus IP-agpecoB
ceTen N y3nos

Teneps, Korma MBI 3HaeM, uTo Takoe IP-ampec, macka
ONCeTH, UAEHTU(PUKATOPHI CETHU U y3Jia, IMOJIE3HO 3a-
IIOMHUTH IIPpaBUJIA, KOTOPbIE CjJaeayeT NMPUMEHATHh IIPU
HAa3HAYEHHUMU ITUX IIapaMeTpPoOB:

1) ugeHTU(GUKATOP CETU HEe MOKET COAePKaTh TOJIbLKO
IBOWYHBIE HYJIN WJIU TOJbKO eguHUIBI. Hampumep,
agpec 0.0.0.0 He MOXKeT ABJAATHCA UIEeHTUPUKA-
TOPOM CETH;

2) ugeHTUDUKATOD y3Jia TaKyKe He MOXKET COIepPKaThb
TOJBKO MBOWYHBIE HYJW WUJIU TOJBKO €IUHUIBI —
Takue ajpeca 3ape3epBUPOBAHBI IJIA CIEIMATbHBIX
IeJiei:

0 BCe HyJM B HIAeHTUPUKATOPE y3Ja O03HAUAIOT,
UTO TOT aapec ABjsieTcsa adpecom cemu. Hampu-
Mep, 192.168.5.0 aBadeTcda IPaBUJbHBIM al-
pecoMm ceTH TIIPU HUCIOJIbB30BAHUU MAaCKU
255.255.255.0 u ero HeJab3sd HCIOJIB30BaTh
IJI agpecanuy KOMIIBIOTEPOB,

0 Bce eIUHUILI B UAeHTU(QUKATOPE y3Ja O3HaUa-
IOT, UTO BTOT aApec ABJIAETCA A0pecom ULUPOKO-
eewaHus IOaA paHHOW cetu. Hanpuwmep,
192.168.5.255 aBidgercda agpecoM IINPOKOBE-
maHua B cetu 192.168.5.0 Opu HCIOJb30Ba-
HUM wMacku 255.255.255.0 m ero HeJub3a
VCHOJIB30BATh JIJIA aJpecaluyl KOMIbIOTEPOB;

3) ngeHTUMUKATOD y3Ja B IIpegesax OJHON U TOU Ke
TOJICETH JOJIYKEH ObITh YHUKAJIbHBIM;

4) nuamnasoH azpecoB oT 127.0.0.1 o
127.255.255.254 HeJlb3d UCIOJb30BAaTh B KAUYECT-
Be IP-agpecoB KoMmmboTEPOB. Best cets 127.0.0.0
o macke 255.0.0.0 3ape3depBupoBaHa IoJ TaK Ha-
3bIBaeMbIil «adpec 3azayuiku» (loopback), ncmoib-
syemsblii B IP miia obpaleHnss KOMIIbIOTepa K caMo-
My cebe.
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9TO JIETKO IIPOBEPUTH: JOCTATOUHO Ha JHOOOM
KOMIIBIOTEpPE C YCTAHOBJIEHHBIM IIPOTOKOJIOM
TCP/IP BHIDOTHUTH KOMAHIY

PING 127.12.34.56
u, ecau nporokosm TCP/IP pabGoraer, BbI yBUAUTE,
KaK BAalll KOMIILIOTEep OyZeT OoTBeuaTh Ha COOCTBEH-
HbI€ 3aIIPOCHI.

KnaccoBas n 6ecknaccoBasi
IP-agpecauus

IlepBonauanbuasa cucrema IP-agpecaniuu B VHTEpHeTe
BRITJVIAZeNIa CJHEeAYIOIIUM oOpasoM. Bce mpocTpaHCTBO
BO3MOXKHBIX IP-agpecos (a aTo 60Jiee yeThIpeX MUJLIU-
apnoB, Tounee 4 294 967 296 ampecoB) ObLIO PaszdbUTO
Ha OATH KJAACC08, IIpUuUeM IpHUHaIIeKHOoCTh IP-amgpeca
K OIpeJeIeHHOMY KJAacCy OIIpeeJifajiach MO HEeCKOJb-
KuM OuTam mepBoro oxkrera (tabs. 8.2). 3ameTum, 4TO
IUIsI aJpecaliuy CeTel U Y3JI0B UCII0Jb30BAJNCEH TOJBKO
kjaaccel A, B u C. Kpome Toro, mjis aTux ceTeil ObLIN
oIpesieIeHbl PUKCUPOBAHHbLE MACKU NOOcemu Nno YmoJ-
YAHUIO, paBHBbIE, COOTBETCTBEHHO, 255.0.0.0,
255.255.0.0 1 255.255.255.0, KOTOpBIE HE TOJBKO
JKeCTKO OIpeJe N AUuanas3oH BO3MOKHBIX IP-amgpecoB
Y3JIOB B TAKUX CETAX, HO U MEXaHU3M MapIIPyTUIAI[UHA.

Tabnuua 8.2

Knaccbl agpecoB B nepBoHa4anbHoun cxeme IP-agpecauun

Kiacce

ITepBrIe
OUTHI B
OKTeTe

BoamosxkubIE
3HAUEHUSA
IepPBOTO OKTEeTa

BosmosxHOE uncio
ceTeit

BoamorxHOe uuciio
Y3JIOB B CE€TU

0

1-126

126

16777214

10

128-191

16384

65534

110

192-223

2097152

254

wllel=-1}3

1110

224-239

Ucnonwsayercs A MHOTOaAPECHOM
pacceLiku (multicast)

1111

240-254

3apes3epBUPOBAH KaK 9KCIEPUMEHTAIbHbBII
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Pacnpegenexnem IP-agpecos B
MUpe 3aHMMaeTcs YacTHasi He-
KOMMepYeckas koprnopawusi nog
HasBaHunem ICANN (Internet
Corporation for Assigned Names
and Numbers), a TouHee, pabo-
Tawllas noa ee naTpoHaxem
opraHunsauusi IANA (Internet As-
signed Numbers Authority).

YT00BI paccunTaTh MaKCUMAJHLHO BO3MOKHOE KOJIHUUE-
CTBO y3J10B B Jif000ii IP-ceTn, J0CTATOUYHO 3HATD, CKOJIb-
KO OMTOB COAEPXKUTCA B HUAEHTH(PUKATOPE y3Ja, NI,
nHaue, CKOJILKO HYyJIell UMeeTCs B MacKe IOJCeTH. JTO
YHMCJIO UCIOJIb3YEeTCS B KauecTBEe IOKasaTellsd CTEeleHU
IBOWIKHU, a 3aTeM 13 pe3yJibTaTa BBIUNTAETCs JBa 3ape-
3epPBUPOBAHHBIX ajpeca (CeTu U IIMIHUPOKOBEIAHU).
AHaJOrMYHBIM CIIOCOOOM JIETKO BBIUKMCJIUTH WM BO3MOK-
HOe KoJmuecTBO cereli kjaaccoB A, B maum C, eciau
y4ecTh, UTO IepPBbIe OUTHI B OKTETE yiKe 3ape3epBUpOBa-
HBI, a B KJlacce A He/lb3sd HCIOJb30BaTh IP-ampeca
0.0.0.0m 127.0.0.0 gna agpecaliuu CeTU.

Hna monyueHusa HYsKHOTO numanasoHa IP-agpecoB
opraHmsaluAaM IIpearajoch 3al0JHUTh PEeruCTPaIly-
oHHYIO GOPMY, B KOTOPOI CJIeIOBAIO YKa3aTh TEKYIee
YHCJI0 KOMIILIOTEPOB W ILIAHUPYEMBIH POCT KOMIIbIO-
TEPHOTO MMapKa B TeUeHHe JBYX JIET.

IlepBoHava/JbHO JaHHaAsA cXeMa XOPOIIo paboraJa,
IMOCKOJIBKY KOJIMYECTBO ceTeil Oblio HeboabiuMm. Of-
HaKO c pasBuTueM M HTepHeTa TAKO# IOAX0] K pacipe-
nesnenuio IP-agpecos crTaJ BBI3BEIBATH IIPOOJIEMBI, OCO-
0eHHO ocTpble AJA ceTell KJyacca B. [lelicTBuTesbHO,
OpraHM3aIusiM, B KOTODPBIX YKCJIO KOMIIBIOTEPOB He
IPEBBIIIANIO0 HECKOJbKUX coTeH (ckaskem, 500), mpu-
XOAUJIOCh PErUCTPUPOBATH [AJIsi Ce0sl IeJIyI0 CeTh KJac-
ca B. ITosToMy KOJIMYECTBO JOCTYIIHBIX ceTell Kjaacca B
CTaJI0 Ha IJIasax «TasTb», HO IPU ITOM I'DOMAJHBIE
nuamnasoubsl IP-agpecoB (B Halem IpuMepe — OoJiee
65000) mponmazanu 3pd.

Yrobsl pemuTh mpobjeMy, ObLia paspaboraHa oOec-
rkaaccosas cxema IP-adpecauuu (Classless InterDomain
Routing, CIDR), B KOTOPOU He TOJIBKO OTCYTCTBYeT IIPU-
BsaA3ka I[P-ampeca K KJjiaccy ceTu M MAacKe IIOJCETH IIO
YMOJTYAHUIO, HO U JOIMYyCKAaeTCsA IIPUMeHeHUe TaK Ha3bl-
BaeMbIX MaACOK nodcemu ¢ nepemerHoit diunoit (Variable
Length Subnet Mask, VLSM). Hanpumep, eciu IIpHu BbI-
JIeJIeHUU CeTHU IJA BhINIeyKasaHHou opraHusanuu ¢ 500
KOMIIbIOTEpaMU  BMeCcTO  (UKCHUPOBAHHON  MacKu
255.255.0.0 umcomoam3oBaTh MacKy 255.255.254.0,
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TO IIOJYUYUBIIIETOCA [OuamnasoHa u3 512 BO3MOMKHBIX
IP-agpecoB Oymer BmoJiHe gocratrouro. Ocrasianecsa 65
TBICAY AJPECOB MOYKHO 3ape3epBUPOBATH Ha OyayIiee
VIV pa3faTh APYTUM KeJAIoNUM ITOAKJIIOUNTbCA K H-
TEepHeTY.

ATOT MOAXO TTO3BOJIUJI Topasao 6osiee 9HEKTUBHO
BBIZIEIATh OPraHUBAIUAM HY)KHBIe UM [AUAIa30HbI
IP-ampecoB, u mpobJyiema ¢ HexBaTKoi IP-cereit u agpe-
COB CcTajla MeHee OCTPOIi.

IP-appeca ans nokanbHbIX ceTen

Bce uncnonnsyembie B MlHTepHETe aapeca, Kak MbI yiKe
TOBOPUJIN, JOJKHEI peructpupoBatbesa B IANA, uTo ra-
paHTHUpPyeT UX YVHUKAJbHOCTH B MacIliTabe BCel IJIaHe-
Tel. Takwe azgpeca Ha3bIBAIOT pPeAJbHbLMU, WU
nybauunsvimu (public) IP-adpecamu.

st TOKaJBLHBIX CeTel, He MOAKJIIOUEeHHBIX K HTEp-
HeTy, peructpanusa IP-agpecoB, ecTecTBeHHO, He TPeOy-
eTcsi, TaK UTO, B IPUHIIUIE, 3[[eCh MOKHO KCII0Jb30BaTh
JI00bIe BO3MOKHBIE anpeca. OgHaxo, yToObI He IOIIyC-
KaTb BO3MOXKHBIX KOH()IMKTOB IPU HOCJIEAYIOIIEM IIOJ-
KJIoueHnn Taxkoii cetu kK Mutepuery, RFC 1918 peko-
MEHAyeT IIPUMEHSATh B JOKAJIbHBIX CETSAX TOJbKO
cJIeyIOle UAMAa30HbI TAK HA3BIBAEMBIX UACHHbLLX
(private) IP-adpecos (B luTepHeTe aTH aapeca He CyIle-
CTBYIOT U HCIIOJIb30BATh UX TAM HET BO3MOXKHOCTH):

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.

OcHoBblI IP-MapwpyTusaumm

Kak yixe roBopuioch, 4T0ObI TPABUJILHO B3aUMO/EHCT-
BOBATL C APYIMMHU KOMIIBIOTEPAMU U CETAMMU, KaKIbIA
KOMITBIOTED OIpeiessieT, Kakue [P-amapeca mpuHamie-
JKaT ero JIOKAJIbHOW ceTu, a Kakue — yAaJIeHHBIM
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ceraM. Ecau BeIsicHsAeTcsa, uTo IP-agpec KoMmIibioTepa
HasHAUYeHUS IPUHAAJIEKUT JIOKAJIbHON CeTu, makeT Io-
ChLJIAeTCS HEIOCPEICTBEHHO KOMIIbIOTEPY HasHAUEHU,
ecJu JKe dTO aapec yAaJeHHOIl ceTu, TO MaKeT IoChLia-
eTcs IO aJpecy OCHOBHOTO IILII03a.

Paccmorpum aTOT Ipolecc ImoapobHee. Bosbmem
KOMIIBIOTED CO CJEAYIOI[MMU IapaMeTpaMu IIPOTOKO-
aa IP:

Q IP-agpec — 192.168.5.200;
O wmacka moacetu — 255.255.255.0;
0O OCHOBHOH HIII0O3 — 192.168.5.1.

ITpu sanmycke mpotrokoJia IP Ha KoMIObIOTEPE BBIMOJI-
HAETCA Oonepayus Jozuieckozo «H» mexncdy ezo cobcm-
eenHnvimu I P-adpecom u mackoil nodcemu, B pe3yabTaTe
KoTopoii Bce 6uThl IP-agpeca, coOOTBeTCTBYIOIIME HY.JIE-
BBIM OMTAM MACKH IIOJCETU, TAKyKe CTAHOBSTCS HYJIe-
BBIMH:

Q IP-axpec B 32-paspAaaHoM BUIE —
11000000 10101000 00000101 11001000;

0 wmMmacka moaceTu —
11111111 11111111 11111111 00000000,

Q wugeHTUGUKATOP CETU —
11000000 10101000 00000101 00000O0O0O.

dra mpocTasg onepamusd II03BOJAET KOMIIBIOTEDPY
OIIPeNeIUTh udeHmu@ukamop CcoOCMEeHHOl cemu
(B mamrem mpumepe — 192.168.5.0).

Temeps IDpPeAIONOKUM, UTO KOMIBIOTEPY HaZO OT-
npaButh IP-maker mo agpecy 192.168.5.15. Utob6sl
PeIInTsh, KaK 9TO HY)KHO CAeJIaTh, KOMIBIOTED BBIMOJI-
HAET onepayur aozuieckozo «HM» ¢ IP-adpecom xomnwio-
mepa HA3HAYEeHUs U COOCMBEHHOU MAcKoil nodcemu.
JIerko MOHATH, YTO MOJIYUEHHBIH B peayJibTaTe udeHmu-
@uramop cemu HasHaueHus OyHeT COBIANATH C MAECHTH-
(mxaTopoM COGCTBEHHOH CETU KOMIIBIOTEDA-OTIIPABUTEIS.
Tax HaIll KOMIOBIOTED ONPEAEJUT, UYTO KOMIBIOTED Ha-
3HAYEeHUA HaXOOUTCA B O,Z[HOﬁ C HUM CeTU, 1 BBIIIOJITHUT
clenyIoIe Onepanun:
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0O c momoibio nporokoaa ARP Oyxger ompeneine
dusuueckuit MAC-agpec, COOTBETCTBYIOMINI
IP-agpecy KoMIbioTepa Ha3HAUEHU;

O c IOMOIIBI0 IPOTOKOJIOB KAHAJIBHOTO U (husmue-
ckoro ypoBHA 1o stomy MAC-anpecy 6yaer mo-
cJlaHa HyXHasa uHOpMAInd.

Temeps mMOCMOTPUM, YTO WM3MEHUTCS, €CJAU IaKeT
HaJI0 OTIIPABUTH 110 aapecy 192.168.10.20. Komnbio-
Tep BBIIOJHUT aHAJOTUUHYIO IIPOIEYPY OIpeAeseHUs
uaeHTU(PUKaTOpa ceTu HasHaueHUs. B pesyiabrare 0y-
IeT moJydeH agpec 192.168.10.0, He COBIAAAIOIIUN
¢ uAeHTu(GUKATOPOM CETH KOMIIbIOTEePA-OTIIPABUTENA.
Tax Oyzer ycTaHOBJIEHO, UTO KOMIILIOTED Ha3HAUYECHUS
HaXOAUTCA B YAAJIEHHOW CeTH, U aJITOPUTM JeHCTBUU
KOMITBIOTEPA-OTIIPABUTEIA U3MEHUTCS:

Q oymer ompemenen MAC-agpec He KoMIIbIoTepa
HasHAUeHUs, a MapPIIPyTU3aTOPAa;

QO c [IOMOIIBIO IIPOTOKOJIOB KaHAJBHOIO U (hu3uye-
CcKOTo ypoBH4 110 aToMmy MAC-aapecy Ha MapHipy-
TH3aTOP OyIeT mocjaHa Hy:KHas WHQOPMAIIUs.

HecmoTpsa ua To, uTo IP-mmaker B aTOM ciryuae He I0-
CTaBJIAETCA HEIMOCPeACTBEHHO 10 Ha3HAUeHUIO, IIPOTO-
koJ IP Ha KOMIBIOTEpe-OTIIPaBUTEJIe CUUTAET CBOIO 3a-
Iady BBIIIOJHEHHOU (BCIIOMHUTE, YTO U MBI IIPH
OTIIPaBKe MMHUChbMAa BCETO JIUIIh OpocaeM ero B ITOUTOBBIH
amuk). HanbHelinmaa cyabba IP-makera 3aBUCHUT OT
IPaBUJIBLHOM HACTPOUKY MapIIPyTU3aTOPOB, 00bEeANHA-
omux cetu 192.168.5.0m 192.168.10.0.

Kcratu, B 1aHHOM mpuMepe JIETKO IPOJAEeMOHCTPHU-
poBaTh, HACKOJBKO BasKHa IIpaBUJIbHAs HaCTPOMKa
MacKu nozaceTtu B mapamMerpax IP-agpecanuu. ITycts Mbl
mo oImnbKe yKasaau A Kommbiorepa 192.168.5.200
MacKy MOJACeTH, paBHYI 255.255.0.0. B sarom cayuae
IIpU NOIBITKE IIOCJAaTh IIaKeT IIo aapecy 192.168.10.20
HAIll KOMIBIOTEP IIOCUUTAET, YTO KOMOBIOTEP HasHaUe-
HUS HaXOAUTCA B €ro COOCTBEHHOM ceTu (Beab MIEHTU-
duKaTopwI ceTell MpU TaKOI MacKe coBmanaior!), u Oy-
IeT TBITaThCA OTIIPABUTH IAKET CaMOCTOATEJIBHO.
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B urore sToT makeT He momajeT B MaplIpyTU3aTop U He
OyzeT mocTaBJIeH IO Ha3HAUYEHUIO.

Yro6bl IMOHATH, KAK PadOTalOT MapIIPyTHU3aTOPHI,
JaBaiiTe cHayaja IIPOAHAIUIUDPYEM MaAbLULY MAPULDY-
mos8, KOTOPYIO BbICTpaWBaeT IIPU 3arpysKe IIPOTOKOJIA
IP oGBIUHBIII KOMIIBIOTED, HAIIPUMEP, C OINEPAIIOHHOM
cucremoir Windows XP (puc. 8.1).

BEE

CNUCOK MHTERPENCOB

L B MS TCP Loopback interface

Dx2 ...00 11 02 413 OF Oe ...... Realtek RTL813? Family PCI Fast Ethernet MIC — |_J
uauAwkEE ampawbwT "ubp apbxCoT

AKTHBHBE MAPWPYTH
CeTesod anpec Macka ceTw Appec wawsza HuTepoedc
D.0.0.0 0.0.0.0 192_.168.5.1 192_168.5.200
127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1

192.168.5.0 255.255.255.0 192.168.5.200 192.168.5.
192.168.5.200 255.255.255.255 127.0.0.1 127.0.0.1
192.168.5.255 255.255.255.255 192.168.5.200 192.168.5.200

224.0.0.0 240.0.0.0 192.168.5.200 122.168.5.200
255,255,255 255 255.%33.255.255 192.168.5.200 192.168.5.200

MocToAHHWE MAPWPYT
OTcyrcTBYET

G252

Puc. 8.1. Tabauma mapmpyros 8 OC Windows XP

Kax HeTpyaHo BuIeTh, B TaOJuIle OmpeneseHO He-
CKOJIBKO MAapIIIPYTOB C Pa3HBIMU ITapamMeTpamMu. Yurarhb
Ka)KAyI0 TaKyI0 3aluch B TaOJHUIle MapIIPyTUIAIIUU
HYKHO CJeAyIoITuM o6pasom:

Ymobv. Jocmasumsb naxkem 8 cemb ¢ a0pecom U3
noas Cemesoll adpec u mackoii u3 noas Macka
cemu, HYX#HO ¢ unmepgeiica ¢ IP-adpecom u3 noas
Humepdgeiic nocrams naxkem no IP-adpecy u3 noas
Adpec wnat3sa, a «cmoumocmsvy makxoi. 0ocmasku
o0ydem pasra uucay u3 noas Mempuka.
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OrmerumMm, uTo mapamerpsbl CetreBoit agpec u Mac-
Ka ceTH BMeCTe 3aJal0T MMala30H BCeX pa3perreHHbIX
B manHou cetu IP-agpecoB. Hanpumep, 127.0.0.0 u
255.0.0.0, Kak MBI y»Xe I'OBOPMJIU, O3HAYAIOT JIIO-
6oii IP-agpec or 127.0.0.1 mo 127.255.255.254.
Bcomomuum Takixe, uro IP-agpec 127.0.0.1 HaswIBa-
eTCs «aApecoM 3arJIyIIKNu» — IIOCJaHHbIEe IO 3TOMY aj-
pecy ImakeThl JOJIKHBI 00pabaThbIBATHCSI CAMUM KOMIIb-
forepom. Kpome Toro, wmacka 255.255.255.255
o3HauaeT ceThb u3 oxHoro IP-agpeca, a KomMOMHAIIUA
0.0.0.0 — nr00OI HeolIpeAeJeHHBLINA agpec UJIN Mac-
Ky IIOJCEeTH.

Torma mepBasi cTpoKa B TabJauIle MapIIpyTU3AIUNA
O3HAYaeT B TOUHOCTH TO, UTO [ejlaeT KOMIIBIOTED IPU
HeOOXOAMMOCTH IIOCJIaTh ITaKeT B yAaJIeHHYIO, T. €. He-
M3BECTHYIO eMy M3 TaOJUIbl MapIIpyTU3aIuu, CEeTh —
co cBoero mHTepdeiica makeT mochliaerca Ha IP-ampec
MapIIpyTHU3aTopa.

Bropaa cTpoka TabauIBI 3acTaBseT KOMIIBIOTED
moChLIaTh caMoMy cebe (1 oTBeuaTh Ha HUX) BCe IaKe-
ThI, OTIIPABJIEHHBIE 110 JI00oMy IP-agpecy us quamasona
127.0.0.1 — 127.255.255.254.

B TpeTbeii cTpoKe omrpenesieHo, KaK MOChLIATh MaKe-
THI KOMIOBIOTEPAM JIOKAJBHOM ceTu (IO agpecaM M3 aua-
masoHa 192.168.5.1 — 192.168.5.254). 3gech uer-
KO BHUJHO, UTO [eJIaTh 5TO MOJI)KEH caM KOMIIbIOTEep —
agpecoM IILIIO3a SABJsAETCS ero cobcTBeHHBIN IP-ampec
192.168.5.200.

Amnajormuno (msaTasi, ITectTad W ceAbMasd CTPOKU
TabJIUIIBI) HYKHO IOCTYIIaTh W B CJydae, KOraa maKeThl
HAMPABJAIOTCA IO aJpecy PACCBLIKU  IIOJICETHU
(192.168.5.255), mo aapecamM MHOTOAAPECHOI pac-
culIKY (224.0.0.0) wim mo agpecy JJOKAJIbLHOM IITUPO-
KOBeIaTeJbHOU pacchliku (255.255.255.255).

YerBepTas ke CTPOKa O3HAUAET, UTO MAKETHI, IO-
ciranuble 1o IP-ampecy 192.168.5.200 (obOpatute
BHUMAaHUE Ha MacKy!), HOJKHBI 0o0pabaTbIBaThCS ca-
MM KOMIILIOTEPOM.
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Heckoabko cioskHee OyaeT BBITJISAAETh TalJIuIla
MapIIPyTU3alluy KOMIIBIOTEpAa C JBYMS CETEeBBIMU
amanTepaMu, KOTOPBIN MBI OyIeM HCIIOJH30BaTh B Kaue-
CTBe MapIIPyTHU3aTopa AJs 00beINHEeHU ABYX CerMeH-
TOB HeboJIbIOi cetu (puc. 8.2).

4 Cemu Nz\ Ry é Cemuv Nz\
a) —
192.168.5.1 ¢ L 192.168.10.1
,_I
Kommymamop 1 Kommymamop 2
| I
Mapwpymuszamop
\Pa6ouaﬂ cmanuus 1/ \Padouaﬂ cmaHuuﬂ&
192.168.5.200 192.168.10.200
255.255.255.0 255.255.255.0
192.168.5.1 192.168.10.1
6) Active Route

Metwork Destination
1

27.0.9.8
192.168.5.8
192.168.5.1
192.168.5.255
122.168.18.8
192.168.108.1
1922.168.108.255
224.0.8.8
224.9.8.8

AT AT AT T
255 255.255

Hetmask
255.8.8.8
255.255.255.8
PR R AT R
P e s
P LA T T
255 255 _255_255
P LR L i
248.8.8.8
240.0.8.8

255 255 255255
255255255255

Gateway
127.8.8.
1920 -

127.8.8.
192.168.5.
192_168.1@.
127.8.08.
1922.168.1@.
192 168.5.
192.168.18.
192 168.5.
192.168.18

T o L L

Interface Metric
27.8.8. 1

192.168.18.
192.168.5.

192.168.18.
192.168.5.

1922.168.18

=
T S Y Y A

Puc. 8.2. O6benuHeHMe ceTu ¢ MOMOIILI0 MapIIpyTusaTopa (a)
u TabanIa MapupyTHsanuu Komusoorepa R (0)

B »sToii Tabinuile moABUIOCH HECKOJBKO JOIIOJIHU-

TEeJIbHBIX CTpPOK,

0003HAUAIOIINX MAapPIIPYThl B o00e

cetm — 192.168.5.0 m 192.168.10.0. 3amerum,
YTO BCE TaKMe MapPIIPYThl OYAYT BLICTPOEHBLI KOMIIBIO-
TEPOM aBTOMATHUYECKIH.
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YTo0BI IIOCJIEe 3TOTO HAJAAUTH 00MeH IP-naxemamu

MedHc0y cemamu, Hy>KHO BBITIOJTHUTD CJIELYIOIIVe NefiCTBUA:

0O BKJIIOYUTH MapIIPYTHUIAIUI0 HA KOMIIBIOTEpE

R; — »TO MOXXHO cJiejaTh, HAIIpUMeD, HACTPOUB

CAy:KO0y MapIIPyTU3AIMU U YAAJEHHOTO TOCTY-

a, BXOAIIYIO B COCTAB ONEPAI[MOHHON CUCTEMBbI
Windows Server 2003;

O Ha BcexX KOMIbIOTepax B cetu N; napamerp OcHOB-
HOM IILII03 HYKHO YCTAHOBUTH paBHBIM IP-ampecy
unTepdeiica MapIIpyTU3aTOPa, ITOAKJIIOUEHHOT0 K
9TOIf ceTH, T.e. paBHbIM 192.168.5.1, a Ha
KOMIIbIOTepax B ceTu Ny — paBHBIM 192.168.10.1.

Takum o6paszoM, MapIIPYTHU3aTOP — 3TO IIPOTPAMMHO-

armapaTHOe YCTPOMCTBO C HECKOJbKUMU CETEBbIMU WH-
TepdelicamMu, Ha KOTOPOM paboTaer cayxba mapuipy-
musayuu.

VYcIoXHUM HAIIy CeThb, J0OABUB B Hee BTOPOI Mapiil-
pyTusarop u ceTb N ¢ agpecom 192.168.15.0 (puc. 8.3).

4 Cembv Ny \

3 q
Yoy

Ry (238
T Konyenmpamop 3

-

Yo lf&
| 1 %Houueumpamop 2 Padouas
— I \ cmanuyua3d )
Cen_w N, = . 192.168.15.200
= XG) I
9?" T o
Konyenmpamop 1 Pabouas
I cmanyus 2
‘ 192.168.10.200
ol 192.168.10.1
Pabouas
\ cmanyual )

192.168.5.200

Puc. 8.3. CeThb ¢ ByMA MapHIIpyTU3aTOPaMU
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B rTakoii ceTu HacTpolKa MapIIPYTHU3AIIUUA YCJIOMK-
HAeTca. IIpobiemMa B TOM, UTO, XOTSA MapIIPyTHU3ATOPD
R, «3HaeT», KaK IIOCHLIATh NaKeThl B ceTu N; u Ny,
Mapuipyta B ceTb N3 y Hero HeT. B cBoio ouepenb, y
MapuipytusaTopa R, oTcyTcTByeT MapuIpyT B ceTh N;.
3uaunrt, oomen IP-nakeramu mexnpy ceramu N; u Ng
Oy/IeT HeBO3MOIKEH.

Pemuts 5Ty npobyieMy B TaKO# HEOOJIBIIION CeTH J0-
BOJIBHO IIPOCTO — HAAO0 M00AaBUTh HYKHBbIE 3aIllCH B
Tabaunbl MapiipyTusatopoB R; u R,. Hua sroro Ha
MapupyTusarope R; 10CTaTOYHO BBIIOJIHUTH KOMAaHAY,
NPEeANUCHIBAIONIYI0O HAMPAaBJSTh BCe MHAKeThI, IIPe.-
Ha3HaAYeHHble IJda ceTtu 192.168.15.0, mo axapecy
192.168.10.254 (T.e. BTOpPOMY MAapPIIPYTHU3aTOPY,
KOTODBIH ysKe CMOYKET JOCTABUTh 9TH ITaKeThI 110 Ha3Ha-
YEHHUIO; KJIOU P 3[eCh HCII0Jb3yeTCs, YTOOBI CIesaTh
STOT MAapPIIPYT IIOCTOAHHBIM):

ROUTE —P ADD 192.168.15.0

MASK 255.255.255.0 192.168.10.254

B xauectBe IP-agpeca mapiipyTusaTopa IPUHSTO BbI-
6upaTs b0 MEePBbIH, JUOO MOCHeTHUNA N3 BO3MOMKHBIX
B mamuoit IP-ceTu ampecos.

AnanornuHad KOMaHZJa Ha MaplipyrtusaTope R,
JOJIKHA BBITVIALETH TaK:
ROUTE —P ADD 192.168.5.0
MASK 255.255.255.0 192.168.10.1
ITocie sToro B3aummojelicTBUe B HaIlleil ceTu OyaeT
HaJayKeHo.

B KpynHBIX ceTAX, comepiKaIlux O0O0JbIIToe KoJInde-
CTBO COEIVMHEHHBIX APYT C APYrOM IIOJceTel, BPYYHYIO
MPOIMCHIBATL MAaPIIPYTHI JOCTABKY IIaKETOB Ha BCEX
MapIIpyTU3aTopax QOBOJLHO yroMureabHo. K Tomy ke
TaKkye MapIIpyThl SBAAIOTCA CMAMUYeCKUMU, 3HAUNUT,
IpU KaKJAOM M3MEHEeHUU KOH(MUTIYypalluU CeTH HYIKHO
OymeT IpoaesbiBaTh OOJIBIIYI0O PabOTy IO IIEPEecTPOiiKe
cucrembl IP-mapmipyrusamnuu.

Yro0bI 130e:KaTh BTOr0, [JOCTATOUHO HACTPOUTH
MapIIpyTU3aTOPHI TaK, YTOOBI OHU 00MEHUBALUCL OpY2
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¢ Opyzom ungopmayueil o mapwpymax. Ilna sToro B jo-
KaJbHBIX CETSIX WCIOJb3YIOT TaKKWe IPOTOKOJBI, Kak
RIP (Routing Information Protocol) u OSPF (Open
Shortest Path First). IIporoxkosa RIP mpoiiie B HaCTPOIi-
ke, uem OSPF, ommaxo mjas obmeHa mH(MOpMaIuein B
HEM TPUMEHAITCS ITUPOKOBeIaTeJ bHbIe COOOITeHNA,
3aMeTHO Harpy:kaiomirue ceTb. Ilostromy RIP 006brunO
WCIOJIb3YIOT B OTHOCHUTEJNBLHO HEOOJBIMUX ceTaX. IIpo-
Tokos OSPF paGoraer sd(eKTrBHEE, HO CIOKHEe Ha-
CTpamBaeTCs, IOATOMY €r0 MCIOJIb30BaHNE PEKOMEHIY-
eTcA JJIsd KPYIMHBIX KOPIIOPATUBHBIX CETEM.

Ha3HauyeHue IP-agpecoB
M npoBepKa paboTocnocoGHOCTH
TCPI/IP

Mgl yoke BUIeNN, HACKOJIBKO BaKHOU JJIS B3aMOIEN-
cTBUs KoMIbioTepoB B cetu TCP/IP aBisaeTca nmpaBuib-
Hasdg HacTpoiika mnporokosa IP. IlosTomy BakHO
00CyIuTh, KAKMMH CIIOCO0aMU MOKHO HAacTpauBaTh Ia-
pameTpsl IP Ha KomMIbIOTepax U KaK OBICTPO IIPOBEPUTH
paboTocmocoO0HOCTE Bceil cumcreMbl IP-ampecanmuu u
MapIIpPyTU3aIUN.

Camblii TpOCTOIf cmoco0 HACTPOUKM IIapaMeTpoB
nporokosa IP — HaszHaunTh MX BPy4YHYIO. JocTOMHCT-
BOM TaKOTO MeTOa SIBJISAETCS TO, UTO CeTeBble aJMUHU-
CTPATOPBI IIOJIHOCTBIO KOHTPOJUPYIOT Bce IP-ampeca
KOMIIBIOTEPOB B CETU, UTO MOJKET OBbITh BayKHO C TOUKU
3peHus 3AIMUTHI JaHHBIX WJIN B3auMmojeiictBus ¢ WH-
TepHeToM. OHAKO Yy TOT0 CII0CO0a MHOT'O HEJJOCTATKOB.
Bo-mepBbIx, JIETKO OIINOUTHCS U BBECTH HEIIPaBUJIbHBIE
mapamMeTphbl MAaCKM WJIM IILJII03a WU, YTO ellfe XysKe, Ha-
3HAUUTh MOBTOpAouiica B cetu IP-agpec. Bo-BTOpHBIX,
npu u3MeHeHUsX IapamerpoB IP-aapecamuu B ceTu
(manpumep, nmpu cmeHe IP-agpeca mapipyrTusaTopa)
mpuzeTcs IepeHacTpamBaTh Bce KoMibioTepwl. Ho ca-
MOe HeIpUATHOE, YTO IPU TAaKOM CIIOCO0e HaCTPOMKU
IpaKTUYEeCKN HEBO3MOXKHO PaboTaTh B KPYIHBIX KOP-
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MOPATUBHBIX CETSIX C MOOMJIBHBIMU YCTPONCTBAMU THUIIA
HOoyTOYKOB mau KIIK, xoTopble yacTo mepeMeIiaiTcs
U3 OJHOr0 CerMeHTa CeTU B APYTOM.

ITosToMy B opraHusamusx uallle IPUMEHSIOT CIie-
UAJIbHBIE CEPBEPHI, HOAAEPIKUBAOIITE NPOMOKOL Ou-
Hamuyeckoll kon@uzypauuu y3nos (Dynamic Host Con-
figuration Protocol, DHCP), 3agaua KOTOPBIX COCTOUT
B OOCJIY:KMBAaHUU B3aIlIPOCOB KJIMEHTOB Ha IOJIyueHUe
IP-agpeca u apyroii mHMOpMAaNuu, HEOOXOIUMOU IJIs
IpaBUJIbLHON paboThI B ceTu. IMEHHO II09TOMY KOMIbBIO-
TEPHI ¢ OIlePAIMOHHLIMY cucTeMamMu Windows 1o ymoJ-
YAaHWIO HACTPOEHBI Ha AaBTOMATUYECKOe II0JIyYeHUe
IP-anpeca.

Ecau cepsep DHCP memocrtymen (OTCyTCTByeT WJIN
He paboraer), To HaumHasg ¢ Bepcuu Windows 98
KOMIIBLIOTEPBI CAMOCTOATEIbHO HadHauaioT cede IP-ampec.
IIpu sTOM UCHIONBIYETCS MEXAHU3M ABMOMAMULECKOLL
auunHoil IP-adpecayuu (Automatic Private IP Addressing,
APIPA), nnsa xoroporo kopmoparumeir Microsoft B
IANA ObLT 3aperucTpupoBaH AUANa30H aJpPecoB
169.254.0.0 — 169.254.255.255.

Haxownern, obcynuM, Kakue IIaru Hy»KHO IpPeIIpPHU-
HATb 0Js NPOBEePKU napamempos u pabomocnocooHo-
cmu npomokoaa IP.

1. Bemmoaanre komanay IPCONFIG /ALL.
Eciu B BrIZaHHOII Ha SKpaH MH(POPMAIIUN HE CO-
IEPIKUTCA HUKaKUX ITapaMeTpPoB, 3HAUUT, Y Bac HET
aKTUBHBIX MHTEeP(ENCcoB.

Ecau B BeIaHHON MHGOPMAIIMKU €CTh AUATHOCTH-
yeckoe coobienne «CeTh OTKJIIOUEHA», 3HAUUT, Y
Bac IMpo0JIeMEbI ¢ (PU3UYECKNM YPOBHEM — IIPOBEPh-
Te MOJKJIOUEeHNe KOHHEKTOpa B pasbeMe CeTeBOI'0
azamnTepa u/muian paboTOCIIOCOOHOCTE KOMMYTATOPA.

Ecnu Bamm nmapamerpsl IP-agpeca m Mmacku mop-
cetu paBHBI 0.0.0.0, 3HAUUT, BBl UCIIOJIb3yETE CTA-
tudyeckuil IP-agpec, KOHQIUKTYONIUNA C APYTHAM
y3JIOM B CETH.
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Ecau Bam IP-agpec maxoguTcs B AuamasoHe
169.254. x. x, saaauutr, DHCP-cepBep HemocTyeH
n paGOTaTB BBI CMOJXeTe TOJIBKO C TeMHU KOMIIBIOTEe-
pamMu B ceTH, KOTOPHIE TaK:Ke CaMOCTOATEJbLHO Ha-
3HaumIu cebe agpec.

B HopMaabHOM cuUTyanuud IIPU MHOJYUYEHUU
IP-agpeca or DHCP-cepBepa mjiu npaBUJILHON Pyd-
HOM HACTpPOIKe BbI HOJKHBI YBUAETH B BBIZAHHON
Ha 5KpaH wuHPOPMAIMN TaKHe IapaMeTphbl, Kak
IP-agpec KomMmbioTepa, MacKa IIOACETH, OCHOBHOU
03, DNS-cepsep 1 DHCP-cepsep (a Takke, BO3-
MOJKHO, IPyrue mapaMeTphbl).

2. Bemmoaaute komangy PING 127.0.0.1.

Ecau orBer He mosyueH, 9TO CBUIETEILCTBYET O
HENIPABWJILHON HACTPOIIKE CTEeKa IIPOTOKOJIOB
TCP/IP; npunmercs mepeycTaHOBUTL COOTBETCTBYIO-
ITYI0 IPOTPAMMHYIO IIOLIEPIKKY.

Ecau orBer mosiyueH, 3HAUUT, CTEK IIPOTOKOJIOB
TCP/IP pa6oTaeT mpaBUJIBHO.

3. BeimogHuTe KOMAaHIY PING w.Xx.y.Zz, roe
w.x.y.z — IP-agpec cocegHero KoMmeioTepa.
Tak mpoBepsieTcss paboTOCIIOCOOHOCTD JIOKATBLHOM
ceTu.

4. BeInmoJiHUTE KOMaHIy PING w.x.y.Zz, rae
w.x.y.z — IP-agpec 0CHOBHOTO IILTIO3A.
Tak mpoBepsieTCs AOCTYIHOCTHL M PabOTOCIIOCO6-
HOCTHh MapIIIpyTH3aTopa.

5. Beimoanure KOMaHIY PING w.Xx.y.Zz, e
w.x.y.z — IP-agpec x1000r0 YyIZajJIeHHOTrO
KOMIBIOTEpA.

Tax mpoBepseTcsa paboTOCIIOCOGHOCTL BCEHl CHC-
TeMbl MAapPIIPyTU3aIluU Ballleil KOPIOPATUBHON
ceTu miu coequHeHUsA ¢ IHTepHETOM.

Bo MHOTMX COBpPEeMEHHBIX CETAX IMaKeThl ITPOTOKOJA
ICMP, ¢ moMoIibi0 KOTOPBIX yTUAUTA PING TE€CTHUPYET
B3amMOieficTBUE, 3aIIPeITaloTesa 0 TPeOOBAHUIO CIYIKO
6esomacuaoctu. OC Windows XP SP2 ¢ BKJIIOUYEHHBIM
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MeXKCEeTeBhIM SKpaHoM Takike Oaokupyer ICMP-maxe-
Tbl. [ToaTOMYy, ecau yruauTa PING He ITIOKa3bIBAeT OTBE-
TOB, He CIIEIINTe WCKATh IPUUYUHY «COOs» Ha CBOEM
KOMITBIOTEPE, a8 CHAUaJa BBIICHUTE Y CETEBOT0 aJMUHU-
crparopa (uau B Hactpoiikax csoeit OC Windows XP),
paspelieHo Ju B Ballleil cetTu ucimoab3oBanue ICMP.

B sakiiouenue mpuBeseM HaOOp KPaTKUX IIPaBUI,
KOTOpbIe IIOMOTYT BaM He OIIHUOUTBHCS IIPU HACTPOUKEe
IP-agpecanuu n mapirpyrusanuu B cetax TCP/IP:

1) uro6er B3aumogeiictBoBaTh B cetu TCP/IP, Bce
KOMITBIOTEPHI JOJIKHBI nMeTh IP-anpeca;

2) KOMIILIOTEPHI, HAXOAAIMECA B OTHOM (hU3UUECKOM
cermeHTe ceTu (coeIMHEHHBIE KOHIIEHTPATOPaMU
WX KOMMYTATOPaMu), HOJKHBI IPUHAAIEKATD Of-
HOM IP-ceTm, HO mMeTh yHUKabHBIE IP-anpeca;

3) oA ompeneaeHUsS UJIEHTUMPUKATOPOB JOKaJbHOU
CeTH WU YJaJIEHHBIX CeTell MCIIOJIb3yeTcs MacKa
O CETH;

4) uTOOBI B3aMMO/IEIICTBOBATD C YAAJEHHLIMU CETAMU,
KOMITbIOTEpaM TpebyeTcsl aapec OCHOBHOTO ITLII03a,
KOTOPBIT JOJI?KEeH COBIIAAATh C aJpecoM MapIIpyTH-
3aTopa, COeUHSIONIEr0 BaIlly CEeTh C APYTUMU;

5) MapIIpyTu3aToOpbl — 3TO KOMIIBIOTEPHI ¢ HECKOJIb-
KMMHU CeTeBbIMU MHTep(eiicaMu, ymMeIoline mepesa-
BaTh [P-mmakeTsl 13 OMHOI CEeTH B IPYT'YIO B COOTBET-
CTBUU CO CBOUMU TAOJIUIIAMU MaPIIPYyTU3AT[UU;

6) MapHIpyTH3aTop Bcerja MMeeT MapIIpPyThl BO Bce
ceTu, IOAKJIOUEHHbIe K HeMYy HeIOCPeJCTBEHHO;
MapIIPyTHl B APYTUE CEeTH HY’KHO HACTPAUBaTh;

7) TaOMUIBI MAapPIIPYTU3AIIUU MOYKHO HACTPaUBaTh
BPYYHYIO Ju0O TPUMEHATh AUHAMHUUYECKUE IIPOTO-
KOJIBI 00MeHa mH(popMaImueil 0 MapIIpyTHU3aIlun.
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@ Bonpocbl n 3agaHus

1.

2,

'S

10.

1.

12

13.

14.

15.

Kakue mapamMeTpbl ¥ HACTPONKU 00sS3aTENIbHBI AJIs
obecmeueHus: paboTel cTexa mpoToxkosgos TCP/IP?
Yro Taxkoe IP-agpec? Kaxosa ero crpykrypa? Kaxkue
BO3MOJKHBI CIOCOOBI mpezcrasiaenus IP-agpecos?

. Uem orsamuatorca Bepcuu 4 u 6 mpororkosa IP? Ka-

KUe mpeuMyInecTBa obecrmeuuT Bepcus 6 mpoToKoaa
IP? ITouemy BO3HHKJIA HEOOXOAMMOCTL B IIepPexXoje
Ha Bepcuio 6 mporokoJa IP?

. YUro Taxkoe macka moacetu? I[Jisg uero oHa Hy:KHaA?
. B uem sakiiouaercsa cmbica pasaenenus [P-agpeca

Ha uneHTUGUKATOPLI cetu u ysjaa? I[ia yero aro
Tpebyerca?

. Kakue IP-agpeca m MacKu SABJIAIOTCA JOIIYCTUMBI-

Mu, a kakue — Her? Ilouemy?

. B uem pasianune Mexay KJIaCCOBOM 1 OECKJIACCOBOM

IP-agpecamuamu? KakoBbl X IPerMYIlleCTBa 1 He-
mocTaTKu?

. Uto Takoe kjaccel IP-agpecoB? Ilo KakuM mpaBu-

JlaM OHHU OHpeI[eJIﬂIOTCH?

. Kax masmauuts IP-agpeca B JioxaabHO# cetu (6e3

BbIxoma B MHTEepHET)?

KaKoBbI OCHOBHBIE IPUHITUIILEI MAPIIPYTU3AIAY TIa-
KEeTOB B JIOKAJbHBIX U YAAJIEHHBIX CEeTAX?

Yro Takoe Tabauiia MapIIpyToB (TabauIla MapIpy-
tusanuun)? O0bACHUTE CMBICT KaXIOU U3 ee KOJIO-
HOK.

Kak «mpommcaThb» B TabaUIle MaApPIIPYTU3AIIUU OT-
CYTCTBYIOIIIUI B Hell HOBBIA MapUIPyT?

Yro Taxkoe AuHaMuyecKas KoHpuUrypamus ysjaoB?
s uero oHa Hys:xkHa?

B uem zak/ouaeTcss TEXHOJIOTHSA aBTOMATHUYECKOU
aununoint IP-agpecarmum?

KakoB TUIIOBOM aJTOPUTM IIPOBEPKU PabOTOCIIOCO6-
HOCTHU TIpoToKoa IP?
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B aTtom rnaBe

Bbl HangeTe OTBETbI
Ha cnegylowme
BOMPOCHI:

u [1ns1 ye20 HYXHa
cemeeasi
onepayuoHHasi
cucmema?

= Kakue pyHKyuu
8bIMOJIHAOM
KJIueHmckue
u cepeepHbie cemesble
ornepayuoHHble
cucmembi?

= Kakue cnyx6bi
obecnevyusarom
e3aumodelicmeue
KITUeHmMcKux
ornepayuoHHbIX
cucmem
e cemsix Microsoft?

= Kakue cywjecmesyrom
munsi cepgepog?

= Kak cmpoumcs
cucmema
6e3onacHocmu
8 COBPEMEHHbIX
cemeebix OC?

= Kakue mMepbl 3auumsi
pekomeHdyemcsi
cobnrdams npu
pabome e cemu?

HanaxuBaem padoty
B CEeTU. ceTeBble
CINyXObl, KIIMEHTbI,
cepBepbl, pecypchl.
3awuTta npu padote
B CEeTHn

Urak, Haia ceth 3apaborana. KoMmbioTepsl 00heanHe-
HBI C IIOMOIIBI0 KOMMYTAaTOPOB, TOUEK AOCTyIa M, BO3-
MOKHO, MapIIIPyTHU3aTOPOB, Be3/ie YCTAHOBJIEH TPOTOKOJI
TCP/IP u KOppPeKTHO HACTPOEHHI mapameTpsl IP.

Temeps HY}KHO HaydyuThCcA paboraTh B cetu. i
3TOTO HAM IIOTPEOYIOTCS cemesble ONepayuoHHble CUC-
memst (OC), ¢ TOMOIIBI0O KOTOPHIX IIOJIHE30BATENN CMO-
ryT oOMeHHBATbCcA WH(MpoOpMaIueil IPyr ¢ APyroM, co-
BMECTHO paboTaTh C AAaHHBIMU, HCIOJIH30BATh OOIIeE
pecypchel U T. [.

CereBblie OC MOKHO pasfesuTh HA KJAUEHMCKUe, Ta-
kue Kak Windows 2000 Professional, Windows XP
Home Edition mam Windows XP Professional, u
cepsepHule, HaipuMep Windows Server 2003.

OcHoBHaA (GYHKIUSA KJINEHTCKOI cereBoii OC —
IpPenOoCTaBUTD II0JIb30BATENI0 YIOOHBIH MHTEepdeiic a1
paboTBl C CeTeBLIMU IPUJIOKEHUAMU U CJHAyKOaMu,
00€ecIIeurB IIPU 9TOM MAKCHMAJIbHYIO 3AIUTY KOMIIbIO-
Tepa 1 0e30IACHOCTD IIPU JOCTYIle K JAHHBIM U Pecyp-
caMm. CepBepbl XK€ BBIIOJHSIOT CEepPBUCHBIE (DYHKI[UU,
IIPEIOCTABJIASA CBOU JaHHBIE W PECYPCHI IJIA COBMECTHO-
ro KMCIOJb30BAHUA, & TaKyKe O0CHYyKUBas PasINdYHbIE
KJINEHTCKUE 3aIIPOCHL.

Kakue ke cepBHCHI MCIIOJL3YIOTCS OINEPAIMOHHBI-
MU cucTeMaMu IJid paborel B ceTu? HauHeMm ¢ KIneHT-
CKUX OIEePAIlMOHHBIX CUCTeM. EC/IM IIOCMOTPETH CIIICOK
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KOMIIOHEHTOB, HCIIOJb3YEeMbIX CETE€BBIMU IIONKJIIOUEHI-
avu OC Windows 2000 Professional, To, Kpome mpoTo-
kosia TCP/IP, obecmeunBaronero MesxKceTeBble M TPaHC-
MOpPTHBIE (DYHKIIUHU, MOXKHO YBUAETH €Ille IBa CEPBUCA:
Cayaxncba docmyna k ¢aiiram u npunmepam cemeil Mic-
rosoft u Kauenm 0asa cemeii Microsoft. Ot nBe CIIy-
Obl HepaspbLIBHO CBA3AHBI IPYr C APYroM: IIepBasi HC-
MOJb3yeTCS AJIsI IPEJOCTABJIEHHS KaTajJoroB U
IPUHTEPOB B OOIIUH SOCTYI, BTOPas — IJIA IIOAKJIIOUE-
HUS K HUM IIO CETH.

B omepammonmoit cucreme Windows XP gomoaHwu-
TeJILHO IIpenocTtaBisercd Ilnanuposuwuk naxemos QoS
(Quality of Service) — cay:x6a, T03BOJISIOIIAA Pe3ePa8u-
pos8ambs HEKOTOPYIO YaCTh OOIIEeH MOJIOCHI IPONYCKAHU S
CeTeBOTO MOMKJJIIUEeHNA, a 3aTeM 8bldesimb ee s Ta-
KUX TPUJIOKEHUH, TJe 3aJep:KKM HeJOomyCTUMBI (Ha-
mpuMep, IPU mIepegave IO CEeTU BUAEOU300PaKeHUA U
peun mpu BUAEOKOH(EPEHIICBABU).

Taxum obpasoMm, maxke B KianenTckoii OC mo ymoJi-
YaHWIO MIPEIyCMOTPeHa cepBepHasa Cay:Kba JocTyma K
daiiram u mpuHTEpaM. IJTa caykba ITO3BOJISET B JO-
MaIIHIX WA HeOOJbIINX OPUCHBIX CETAX O00XOAUTHCS
0e3 MCII0JIb30BAHUSA CEPBEPOB (HAIOMHUM: TaKue CeTu
Ha3BIBAIOTCA 00HOPAH208bLMU, WU pabOYUMU Zpynna-
mu). KonryecTBO KOMIBIOTEPOB B HUX OOBIYHO HE IIpe-
Boimaer 10 (kcraTw, MMEHHO TaKOoe KOJIMYECTBO IIOJ-
KJIIOUeHUH ABJIAETCA MAKCUMAJIbHBIM JJIA KJINEHTCKUX
OC Windows). KoMmmnpioTepbl B OJHOPAHI'OBBIX CETAX
O00BIYHO TMOAKJIIOUAIOTCS K OAHOMY KOHIIEHTPATOPY WU
KOMMYTaTOpy, MAapPIIPYyTHU3aTOPhl HE WCIOJb3YIOTCH.
YT006BI O0HAPYIKUTH cOcCeleil, KOMIbIOTePhl IPUMEHS-
IOT IITUPOKOBEIaTeJbHbIE COOOIeHNA, U HUKAKUe CHUC-
TeMbl Tpeobpas3oBaHus nMeH B IP-agpeca mpu sTom He
TpedyroTcH.

B KpynubBIX ceTAx 6e3 cepBepoOB yiKe He 000HTHCH.
Bosee Toro, uTo6B! YIOBJIETBOPUTH IIOCTOSIHHO BO3pAac-
TAIONINM TOTPEOHOCTAM KOPIIOPATHUBHBIX TOJH30BAaTE-
Jie#, MPUXOAUTCA MOCTOAHHO ITOBBIIIATH KOJIUUECTBO U
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Moa cepBepoM B pasHbIX cryya-
X MOXXET MOHMMATbCS Kak cob-
CTBEHHO KOMMbIOTEP, TaK 1 ycTa-
HOBIEHHOE Ha HeM creumnanmamn-
poBaHHOE nporpammHoe obec-
neyexve, nNGo Becb 3TOT Mpo-
rpaMMHoO-annapaTHbI KOMMeKC
B LIENIOM.

(GYHKIIMOHAJIBLHOCTHh CEPBEPOB, PACIINPSATDH UX allapar-
HbIe BO3MOXKHOCTU. MHOrme cepBepbl IIPUXOAUTCS [e-
JaTh Cneyuanu3upo8aHHblMU — TIPeJHa3HAYeHHBIMU
UL TONIEP:KKU KOHKPETHBIX CJIY:KO WUIM MIPUJIOKe-
Huii. [Ipyrue, He oueHb CJIOKHBIE CEPBUCHI, HA0OOPOT,
MOXKHO 008e0uHsAmb (KOHCOUOUPOBaAmMb) B paMKax Ofi-
HOTO MOII[HOI'O aIlllapaTHOI'0 cepBepa.

PaccmoTpuM OCHOBHBIE THUITBI CEPBEPOB.

Cepeepsl, ob0ecnieunBawmue padory B cetu TCP/IP,
NI cepBepbl ceTeBoil HH(PpPacTpyKTypbl. K HUM OTHO-
carca DHCP-, DNS- u WINS-cepBepbl; OOBIUHO Ha-
CTPOIIKY paboThl B KPYIHOI CeTH HAUMHAIOT UMEHHO
C HUX:

Q DHCP-cepsepbl y:xe yIOMUHAJIWCH B IIPOIILION
raaBe. OHM HYMKHBI, UYTOOBI II0 3aIpoCy
DHCP-kauenma (KOMIbIOTEPa, Yy KOTOPOI'O B Ha-
cTpoiikax mporokosa TCP/IP BKIIOUEH peXUM
aBTOMaTUYecKoro nmoayuenusd [P-amgpeca) BbIgaTh
eMy Takue mapaMeTphbl, KaK YHUKaJbHBIN IP-as-
pec u macka mozacetu. Kpome HUX, KJIMEHT MO-
ket moayuatb oT DHCP-cepsepa  psan
JOIIOJITHUTEJIbHBIX IIapaMeTpPOB, BaKHBIX MAJIsd
B3aUMOJENCTBUA C APYTUMU CETAMU U yI00HOI
paboThI B CETU: aJpec OCHOBHOTO IILII03a, aJpeca
DNS- u WINS-cepBepoB, HasBamme IOMeEHa, B
KOTODPBIN BXOAUT 3TOT KOMIIBIOTED, 1 HEKOTOPbIE
Apyrue;

Q DNS-cepgepvl BLINOJHAIOT OUEHb BaXKHYI0 (DYHK-
U0 npeodpa3o8anus (paspeuleHus) umen Ys3-
106 (host names) 6 coomeemcmsaywuiue um
IP-adpeca. Hamomuum: DNS (Domain Name
System) pacmu@dpoBbIBaeTca KaK «CHUCTeMa
(cny:x6a) momeHHBIX nMeH» . Ciy:xb6a DNS 6b11a
peanusoBana B Muarepuere B 1981 r., a ¢ 2000 r.
(c Beixogom OC cemeiictBa Windows 2000) ona
cTajla OCHOBHOT CJIy:K001i IpeoObpasoBaHusa UMEH
B ceTsax Microsoft;
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Q WINS-cepgepv. peructpupyioT B cetu NetBIOS-
nMeHa KOMIbIOTEePOB 1 ux IP-azpeca, a 3aTem 1o
sampocy WINS-kauenmos mnpeoOpPasyoT 3THU
umena B IP-agpeca. Hassauume WINS (Windows
Internet Name Service) npaBuJIbHO II€EPEBOIUTCS
KaK «cay:kba mesxcerTeBbIXx nMeH Windows»; sTa
cay:kba Oblaa paspaboTaHa, UTOOLI 00ECIIEUUTH
noameps:kKy paborsr NetBIOS- npusnojxicenuil B
MapIIPyTU3UPYEMbIX CeTAX Ha 0ase MPOTOKOJA
TCP/IP. Ceituac oHa MO-TIPE}KHEMY MCIIOJIb3YETCS,
uTOOBI B CETU KOPPEKTHO PaboTaiu TaKue yCTapes-
mme OC, xak Windows 9x miam Windows NT.

HamoMHMM, YTO KOMIIBIOTEDPHI [IJIA B3aWMMOJEHCTBUA
IpyT ¢ apyrom ucnonab3yioT IP-agpeca. YenoBeKry ke C
yucaoBbiMu IP-ampecamMu paboTaTh HEYIOOHO, TIOATOMY
mpu paboTe B CeTAX OOBIYHO MCIHOJB3YIOTCA CJIOBECHBIE
uMeHa KoMIbioTepoB. (Bmpouem, B momaBisionieM
OOJILIITMHCTBE MPUJIOMKEHUH MOKHO U HETIOCPEACTBEHHO
npuMeHATs, IP-ampeca; mHOrma 9TO YAOOHBIN CIIOCOO
IPOBEPKU PabOTOCIIOCOOHOCTH IPUJIOYKEHUA, OCOOEHHO
€CJIV CHUCTEeMbI PaspelleHns UMeH B JaHHOM CeTu He pa-
6oTaroT.)

Nmena KOMIIBIOTEPOB IIPW 3TOM BO3MOJMKHBI ABYX
THUIIOB:

Q umeHa Y3108 — COCTOAT M3 KOMOMHAIUil OYKB,
nudp u 3HaKa Jgedurca, pa3meIeHHBIX TOUKAMU.
ITO MOTyT OBITH UMeHa KOMIIBIOTEPOB KakK B VH-
TepHeTe (IpuMep: www.microsoft.com), Tak u
B JIOKQJIbHOU ceTH (serverl.domain.local);

Q NetBIOS-umena —  «COOCTBEHHBIE» HWMEHA
KOMIIBIOTEPOB, cofeparalnye He 0oee 15 a00bIX
CUMBOJIOB, KpoMe ToueK (Hampumep, SERVERI).

Cepgrepsl (aiisios (aiii-cepBepsl) HYKHBI AJA XpaHe-
HUA OOJBININX 00BEMOB JAHHBIX UM IIPENOCTABJIEHUSA K
HUM TOCTyHa mojib3oBaTreseii. Oqun (aiiaoBbIii cepBep
MOXKET MOAAEPKMBATh OJHOBPEMEHHYO paboTy COTEH U



HanaxuBaem paboTy B ceETU 117

o)
v &

Jaske ThICAY MoJb3oBaresieii. UToObI 00eCcIeuYuTh Co-
XpaHHOCTL MH(popMaIuu, (aiia-cepBepsbl, KaK IIPaBUJIO,
OCHAIIIEHBI OTKA30yCTOMUYMBLIMY Habopamu (MacCuBaMIM)
JKECTKUX [OWCKOB M CHCTEMaMH DPe3epPBHOI'O KOIIMPOBa-
HUSA HA MAarHUTHYIO JIEHTY WJIN APYTroil HOCUTENb.

CepBeppl meuaTu (IPUHT-CEPBEPHI) IIPeTHAZHAUECHBI
IUia obeceueHMs AOCTyHa II0JIb30BaTeell K OJHOMY
WJIN HECKOJBKUM oOmuM npuHTepaM. OHU NIPUHUMAIOT
IO CeTH 3aJaHUA Ha MeYaTh, IOCTYIAINNe OT I0JIb30-
BaTEJIbCKUX IPUJIOKEHUN, U YIIPABIAIOT 0uepedamu 3a-
daHuill Ha neuambs, OOBIYHO OOCTYKUBAA HECKOJIbKO IIe-
YaTaloInX YCTPOUCTB.

IToxoxxue (PyHKIINM BBIIOJHAIOT U (PaKc-cepBepsl,
o0cay:KUBalOIMe KJINEHTCKUE 3aJaHUA Ha OTIPABKY
daxcoB, HO OHU, KPOMEe TOT'0, OTBEUAIOT 3a IOJIyUeHUe
(axcoB 1 MX TOCTABKY II0JIb30BATEJISAM.

daitn-cepBepPHI U CEPBEPHI IeUaTU — BTO OJHU U3 HAU-
0o0JIee YacTO BCTPEUAOIIMXCS TUIIOB CEPBEPOB.

CepBepbl NPUIOKEHHUN BBIMOJHAOT 3aauu OOCIIYKU-
BaHWNA 3alIPOCOB MMOJIb30BaTe e Ha BBIOOPKY MJIM 00pa-
0OTKY KaKoii-In00 MHMOPMAINN; UX YaCTO O0beIMHI-
0T ¢ cepBepamMu 06a3 JaHHBIX. Ba)KHO, UTO C cepBepaMu
OPUJIOMKEeHU 1 6a3 JaHHBIX OJHOBPEMEHHO MOKEeT pa-
60TaTh GOJILIIIOE UKCJIO MOJh30BaTe e, IPUYeM BbIIIOJI-
HEeHMe KJIMEeHTCKUX 3alPOCOB Ha CIIeIUaJTU3UPOBAHHOM
MHOTOIIPOIIECCOPHOM CepBepe IIPOU3BOAUTCA HAMHOTO
ObIcTpee, UueM Ha KOMIIbIOTePaxX II0JIb30BaTeJel.

CepsBepsl yraadenHoro moctymna u cepsepsl VPN (Virtu-
al Private Network — «BuUpTya/JibHAsg YacTHAsS CEThb»)
o0ecrieuynBaOT yJajJeHHOEe HMOAKJIIOUEHNE K JIOKAJIbHOM!
ceTu 10 MojeMy win uepe3 MHTepHET. ITO JaeT MOJab30-
BaTeJIAM BO3MOYKHOCTH PaboTaTh ¢ pecypcaMu JIOKAJb-
HOHM CeTU IPeAUPUATHUSA, oduca UIU yueOHOro 3aBeje-
HUA #3 JoMa WJM u3 JI00T0 MecTa, TAe €CThb
nonkJiiiouenue K MHTepHeTy, HanpuMep us MHTepHeT-
Kade.
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TepMuUHAJIbHBIE CEPBEPHI IIPEJOCTABJIAIOT BO3MOMK-
HOCTb pabOThI C IPYTUMU CepBepaMu Yepes CIeIrajb-
HBbIE€ IIPOTPAMMBI — MepMUHALbHble KaueHmbl. C 1o-
MOIIBIO 9TUX MPOrPaMM aIMUHUCTPATOPHI, HAXOIACH
BIAJIEKe OT JIOKAJbHOM CeTH, OKas3hbIBAIOTCSI KakK OyATO
3a KOHCOJIBIO CE€pPBepa M MOT'YT IIOJHOCTHIO YIIPABJIATH
WM, a IOJIb30BaTeJ I MOTYT yAaJieHHO paboTaTs ¢ ycra-
HOBJICHHBIMU Ha CepBepe IPUJIOMKEeHUIMU.

Bpangmayspsl (MeskceTeBbIe 3KPaHBI) WCIIOJIb3YIOTCH
IpU TOAKJIIOUeHUY K VHTepHeTY AJA 3aIlUThl BHYTPEH-
Hell ceTH OT IPOHUKHOBEHUS UJIM aTaKW 3JIOYMBIIILIEH-
HUKOB Ha KOPIIOPaTHBHBLIE cepBepbl. IIpoKcu-cepBephl
(cepBepHI-MTOCPETHUKH) BBITIOJHAIOT QYHKIIUY KOHTPO-
JIs TOCTyIla moJib3oBaTesieii B VIHTepHET U KAIIUpOBa-
HUS YaCTO 3apalInBaeMbIX Be6-CTpaHUII (UTO ITO3BOJIA-
eT CHUBUTL pPacXoIbl Ha IIOJb30oBaHume HMHTEepHETOM).
ITockonbKy o00a »THX cepBepa IIpefHA3HAUEHBI IJIs
YCTaHOBKY Ha KOMIIBIOTED, CBA3BIBAIOIIUH JIOKAJIbHYIO
ceTb ¢ MHTepHETOM, UX YACTO OOBEIUHSAIOT B €IUHYIO
IpOrpaMMHO-ATIIIapaTHYI0 CUCTEMY.

CepBepbl 2JIEKTPOHHOUM MMOYTHI (IIOYTOBHIE CEPBEPHI,
mail-cepBepsI) 00CTYKMBAIOT IOYTOBBIE AIUKU TOJb-
30BaTesiell B JAHHON OpraHusaiuu, obecreynBas IIOJ-
KJIIOUEHUS K HUM NOYMO6bLX KAUCHMO08, a TaKKe obpa-
0aThIBAIOT BCE BXOAAIINE U UCXOAAIITE coo0Ienns. Ux
TaKKe MOJKHO HCIOJIb30BATh JAJIs BeJeHWUd aJpeCHBIX
KHUT, OOIIUX HAMOK U CUCTEM 9JIEKTPOHHOTO JOKYMEHTO-
obopora.

Be6- u FTP-cepBepbl IpeaoCTaBIAIOT IJis BHEITHUX
(a yacTo — ¥ AJiA BHYTPEHHUX) ITOJH30BaTEJeH JOCTYII
K BeO- m FTP-pecypcam, pasMelleHHBIM B ITAaHHOMI
ceTu.

KouTpoiiepsl momeHa obecreunBaioT B ceTax Micro-
soft pabory caymxb Axmuenozo rkamanoza (Active
Directory) u noamep:xuBaroT 6a3y JaHHBIX BCEX 3aperiu-
CTPUPOBAHHBIX B OOMeHe TOJIb30BaTeJell, KOMIIbIOTe-
POB, I'pyII u pecypcoB. Hamuume Taxkoil 0a3bl JaHHBIX
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MO3BOJISIET aJMUHUCTPATOPAM I[EHTPATIU30BAHHO YIIPaB-
JIATh BCEMU CETEBLIMU 00'beKTaMu U pecypcamu. I1oJb-
30BaTEJIN JKe IIOJIYUYaloT BOBMOYKHOCTH BXOIUTh B CETh
¢ Jr000r0 IpUHAIJIEeKAIero Jo0MeHy KOMIIbIOTepa, a 3a-
TeM «Ipo3pauHo» (6e3 BBOJa MMEHM WM TAapOJA) IIOM-
KJIOYaThCA K JPYTEM KOMIbIOTEpaM U paboTaTrhb ¢ UX
pecypcamu.

ITOT CIUCOK JAJEeKO He II0JIOH, CYIIeCTBYIOT U APY-
rue TuNbl cepBepoB. OAHAKO MepeuYncIeHHbIe BhIIe UX
PA3HOBUIHOCTH MOYKHO HAWTH IIPAaKTUYECKU B JIOOOU
KOPIIOPATUBHOM CETH.

OcHOBbI 6e30nNacHOCTM
npu pabore B ceTAX

B Te BpemeHna, Korga KOMIIbIOTEPHI He ObLIN 00bearHe-
HBI B CETU WJIM HOAKJIOUeHBbI K IHTepHeTry, o Gesomac-
HOCTU JAaHHBIX MOKHO OBLIO OCOOEHHO He 3a00THTHCS.
HocraTouHo ObLIO OOecrieduThH U3UUECKYIO 3awumy
KOMIIBIOTEPA Y KOHTPOJUPOBATH MOCTYII IOCTOPOHHUX
moJib30BaTesiell K ycTpoicTBaM 3amucu (HalpuMmep, K
IVCKOBOJaM).

ITocsre 00beIMHEHUA KOMIIBIOTEPOB B CETH BCE M3Me-
HUIJIOCh — 0€e3 Cepbe3HOU 3aIlUThI TeIePh yiKe He 000M-
THChH, NHAYE U ONEPAI[MOHHASA CUCTEeMAa, M XPaHAIIUECS
HA KOMIIBIOTEpPE WJIU IepelaBaeMble II0 CeTH IaHHBIe
MOTYT CTaTh JETrKOW mo0bIueii 3JI0YMBIILIEHHUKOB,
mpuyYeM TaK, 4TO paboTarollime HAa 9TOM KOMIIBIOTEDE
0JIb30BaTEIN HUUEero He sameTsT. IlosToMy masiee Mbl
M3yYMM OCHOBHBIE€ IPUHIIUILI, UCIOJIb3yeMble IIPHU II0-
cTpoeHun coBpeMeHHBIX ceTeBbiXx OC, o0cymauMm rJjaB-
HbIe YI'PO3BI, IIPECTABIAIOIINE OMACHOCTD IJIS KOMIIb-
I0TePOB, IIOJb30BaTeJ el U WX JaHHBIX, a TaKiKe
yKa)KeM IIpOocTeilue IIpaBua obecmeueHus Oesolac-
HOCTH, KOTOpPhIe 00sS3aTeJbHO cjeayeT coOJIogaTh IPU
pabore B ceTu.
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IIpunIUIBI MOCTpPOoeHUs 3amuireHasix OC:

Q Bce coBpemenHble OC ABIAIOTCS MHOZ0N0Ib308A-
mesbCKUMU — OHU PACCUMTAHBI HA PAOOTy B CHC-
TeMe (B TOM YHCJIe OZHOBPEMEHHYIO) HECKOJIbKUX
moJb30BaTeIe;

O uTOOBI OTIIUYUTE OJHOTO IIOJIB30BATEJIS OT APYTO-
r0, IPUMEHAIOTCA yuemHuyle 3anucu (accounts) c
VHUKAJIbHBIMU UMEHAMU U NAPONLAMU;

O yYeTHbIE 3aIIMCU PA3JIUYAIOTCS YPOBHEM NOJHOMO-
yuil (npueusezuil, npag) — HAOOPOM OEUCTBU,
KOTOophble obJajaTeslb MaHHOW YyYeTHOII 3alucu
MOJKeT BBINOJIHATH B cucteMe. OOBIUHO yUeTHBIE
3alycy PasgessiioT Ha a0MUHUCMPAMuU8HbvLe, 00-
JIafaolue MaKCUMAaJbHBIMUA IPUBUICTUAMU, U
noJsv3osamebcKue, Habop IMOJTHOMOUYHNN I KO-
TOPBIX MO3BOJISIET HOPMAJIBLHO paboTaTh B CCTEME,
HO He paspellaeT BBIIOJHATL KaKue-a1n00 KPUTHuY-
HbIe C TOUKM 3peHus O0e30IIaCHOCTH JaHHBIX
ormepamnuu, HampuMep (OPMATUPOBATL Pa3/eJIbl
YKECTKOT'O AMCKA MM MEHATH HACTPOMKU CETH.

B o6cy:xmaembix Hamu Bepcuax OC Windows gomoaHu-
TEeJbHO CYIIeCTBYIOT yUeTHBIE 3alIUCH C YPOBHEM IIPaB,
CPESHUM MEKIY aJMUHHCTPATUBHBIM U II0JIb30BATE]Ib-
CKUM (yuacTHUKU rpynnbl « OIBITHBIE TTOJIH30BATEIN » ),
a TaksKe 00JIaZaroIe MUHUMAIbHBIMU TOJTHOMOUYNAMU
2zocmegble yuemuuvie 3anucu (yuacTHuKu rpymnmnsl «I'oc-
TH», BKJIIOYasA BCTPOCHHYIO YUETHYIO 3anuch «['0CTh»).
Kpowme Toro, cyiiecTByeT ABa THUIA YUETHBIX 3aIlu-
cefi — JsoKanbHble U3 0ashl MAAHHBIX KOHKPETHOTO
kommbiorepa ¢ OC Windows, u zzo6anvHble yuemHubLe
3anucu 8 0omeHe, KOTOPbIe XPAaHATCA HAa KOHTPOJLJIEPAaX
momena (moapobHee 0 HUX OyZeT CKasaHO majee);

QO mid BXoZa B KOMIBIOTED 00s3aTEIbHO HYIKHO
yKasaTh UMs U IapoJib YUETHOUN 3aIliCU, 3aperu-
CcTpuUpOBaHHOU B cucrteMe. CaenyeT MOAUYEPKHY T,
YTO IOHATHE «BXOJ B CHCTEMY» IIOAPA3yMeBaeT
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He TOJIbKO HEeIOCPEeCTBeHHBIN AOCTYII, HO U JPY-
Tve BO3MOXKHOCTU PaboThl ¢ KOMIILIOTEPOM, Ha-
IpUMeEDp cemesgoil NI MepMUHALbHbLIL BXO, NS
KOTOPBIX TaKiKe TPeOyIOTCsA II0Jb30BaTEeIbCKIE
UMSA U IIapoJib.

B omepanuonHbIX cucTemMax Windows momyckaercs
TaK’Ke CeTeBOM BXoJ 0e3 yKasaHUS MMEHW U MapoJis

(aHOHUMHDLIL BXOX); TaKue MNONKJIOUEHUS KCIOJb-
3YIOTCS IPU HEKOTOPBIX B3aMMOLENCTBUAX B CETAX
Microsoft;

]

mocJie BX0Ja B cUCTeMY (MHTEPaKTUBHOTO, CETe-
BOT'O U T. J.) IIOJIb30BATeJb IIOJYyYaeT NOCTYI K
pecypcaM TOro KOMIIbIOTEpPa, B KOTOPBLINI OH BO-
mres (HampuMmep, JOCTYI K JOKAJBHBIM (paiiaam
WM Karajgoram). YpPOBeHb JOCTyIla IPU 3TOM
ompesesgeTca CNUCKOM pa3peuleruil, T. e. BO3-
MOKHBIX JIEMCTBUI, KOTOPbIE JaHHBIN ITOJIb30BAa-
TeJb MOJKET OCYIIEeCTBJATh C 3all[UIeHHBIM
o0bekToM. Hampumep, OAUH IIOJb30BATEIb MO-
JKeT M3MEHUTh WJIN YAAJIUTH (aita, Apyroi —
TOJBKO IPOYUTATH €r0, a TPEeThbeMy BooOIie 0y-
JIIeT OTKAa3aHo B HOCTYIIE K aTOMYy (haiiay.

Pabouue rpynnbl 1 AOMEHbI

MsI yoxe HEOMHOKPATHO YIIOMUHAIU paboiue pynnb. 1
domenst. [laBatiTe pasbepeM, ueM IPUHIIUITNATIHLHO OTJIN-
YAIOTCS 9TU JBE MOEJIN CEeTEBOr0 B3aMMOAEHCTBUS B Ce-
Tax Microsoft.

Pabouas rpynna — 37O JlorMyeckasi rpynnupoBka
KOMMbIOTEPOB, 00bEAMHEHHBIX OBLUM MMEHEM Ans
obneryeHns HaBurauum B npegenax cetu. MpuHumnu-
anbHO BaXHO, YTO KaXabliA KOMMbIOTEP B pabouyer
rpynne pasHorpaseH (T. €. ceTb MornyyYaeTcss OfHO-
paHroBomn) u rnoddepxxuesaem cobCMBEHHYIO 1T0Kaslb-
Hyro 6a3y 0aHHbIX y4emHbIx 3anucel nonb3oeamerned
(Security Accounts Manager, SAM).
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Comp 1

<

Orcioma BeITEKAET OCHOBHASA IIpobJieMa, KOTopas He
TO3BOJIAET MCIIOJb30BAaTh pabdouue IPYHObl B KPYITHBIX
KOPHOPATUBHBIX ceTAX. [lefiCTBUTENIBHO, €CJU BCIOM-
HUTH, UYTO BXOJ B BAIUINEHHYIO CUCTEMY ABJIAETCA 00-
3aTeJNbHBIM, A HEIOCPEeICTBEHHBLIII M CeTEeBOM BXOJbI
OPUHIUTHUAIBHO pasauyvaioTcsa (HemocpeaCTBeHHBIH
KOHTPOJUPYETCS JOKAJbHBIM KOMIIBIOTEPOM, a CceTe-
BOM — yHaJIeHHBIM), TO, HAIPUMeED, ITO0Jb30BaTEJ0, BO-
IIeAIIeMy Ha KOMIIbIOTep Compl IO JIOKAJAbHOHN yder-
HOM 3amuchio Userl, OymeT OTKas3aHO B JOCTyIE K
IPUHTEPY, YCTAHOBJIEHHOMY Ha KOMIIbioTepe Comp2,
TOCKOJIbKY B €ro JIOKaJbHOM 6a3e HEeT IMOJb30BaTeNA C
umeneM Userl (puc. 9.1). Takum obpasom, aas obecrie-
YEeHUS <«IPO3PAYHOTO» B3aMMOJENCTBUA B paboueit
TpyIIe HYKHO €030a6amb 00UHAKO08blE YUemHble 3anu-
cu ¢ 00UHAKOBLLMU NAPOLAMU HA 8CEX KOMNbIOMEPAx,
e paboTaloT MOJb30BATEN U PACIIOJIOMKEHBI PECYPCHI.

Comp 2

>

1
== SAM [T ]
User 1 =
Pass 1

00

NN
User1 User2
Pass 1

JlokanvhbLilt 6xX00
noavzosamento User 1
paspeuwiex

Yser2 > <-Bsert User 2 =

Cemesoil 8x00
HeBO3MONCeH

1
= SAM on —

Pass 2

0T
NN
User 2 HYser1
Pass 2

JlokanvHbLil 6X00
noavzosameantro User 2
pa3spewien

Puc. 9.1. JlokanbHBIN U CETEBOII BXOJ B CUCTEMY B paMKax paboueil rpyIIIbL
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B OC Windows XP Professional mgna pa6oumx rpyimn
OIpPeIyCMOTPEH CHeIUabHBINA pexum: «Mcrmoab3oBaTh
OpocTOoi oOImuii mocTym K (haiijaaM», ITO3BOJISIOIIUN
000¥iTH YKa3aHHYI0 HNpodjieMy (HAHHBIA PEXKUM BKJIIO-
YyeH II0 YMOJUYAHUIO). B 9TOM ciyuae IOAKJIIOUEHUE K
JIIO0OMY CEeTeBOMY KOMIILIOTEPY OCYIIECTBJIAETCS OT
UMEHHU ero JIOKAJbHOUN IoCTeBOY YUEeTHOI 3aIliCu, KOTO-
pasi BKJIIOUaeTCs C IOMOINbio Macmepa Hacmpoiukxu
cemu (II0 YMOJUYAHUIO OHA OTKJIIOUEHA) U IJIsI KOTOPOU
HacTpauBaeTCs HY'KHBIN YPOBEeHb JOCTYIIA.

Ons OC Windows XP Home Edition aToT cmoco6 ce-
TEBOTO B3aUMOIEHCTBUSA ABJISAETCA OCHOBHBIM U OTKJIIO-
YUTH €ro HeJab3sd (II03TOMY KOMObIOTEPHI ¢ mamuoir OC
HEBOBMOJKHO CIeJIaTh YUaCTHUKaMU JOMEHA).

IIoHATHO, YUTO YOPABAATH YUYETHBIMU 3alUCAMU U
pecypcamu B paboueil T'pyIiie MOYKHO TOJbKO IPU He-
0O0JIBIIIOM KOJIMYECTBEe KOMIILIOTEPOB U II0JIb30BATEJIEH.
B KpymHBIX ceTAaX caenyeT MPUMEHSATHh JOMEHBI.

HOomeH — 3TO fornyeckas rpynnupoBka KOMMbHOTE-
poB, 06beaANHEHHbIX 0bwell 6a3ol OaHHbIX MOJb308a-
menel u KoMnbomepos, noaumukol 6esonacHocmu
U yrnpaeeHus.

ITomensb! co3natoress Ha ocHOBe ceTeBbIx OC Windows,
a 0asa JaHHBIX, KaK MBI y2Ke TOBOPUJIN, TOALEePIKIBAET-
csi KoHmpoaaepamu 0omena. BaxKHBIM B foMeHaX sB-
JISIeTCS TO, UTO BCe KOMIIBIOTEPHI 3[1eCh HE CAMU OCYIIe-
CTBJSIOT TIPOBEPKY IOJIb30BaTeJell I[pU BXOJE,
a T[epefoBepSAT ATy NPOLEeAypy KOHTPOJLIepam
(puc. 9.2). Takad opraHmsaius JOCTyIla II03BOJIAET
JIETKO OCYIIIECTBUTH OJHOKPATHYIO IPOBEPKY IIOJIH30BA-
TeJisd IPU BXOJE B CETh, a 3aTeM yKe 0e3 IPOBEPKU IIpe-
JIOCTaBJIATH €My AOCTYII K PecypcaM BceX KOMIBIOTEPOB
JOMeHa.
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Koumpoaaep domena
User 1
Pass 1
Basa 0annbLx domeHa

Comp 1

[l
SAM
S !
0T Cepsep
[ SAM
N =
User 1
Pass 1

JlokanvHbLil 8xX00
¢ 0oMeHHOU YyuemHoil
3anucvio

Puc. 9.2. JIokanbHBIN U CeTEBOII BXOJ B JOMEHE

OcHOBHbIE Yyrpos3bl
npu paborte B ceTtun

Yl‘pos, IIOMKU A0 X moJIib30BaTeei IIPpU IIOAKJIXOYE-
HIM KOMIIBIOTEPa K CeTru, JOBOJIBHO MHOTIO. Muz1 IIpuBeE-
JeM TOJIBKO OCHOBHBIE€ M3 HUX:

Q «8310M» KOoMNblomepa OOBLIYHO ITPOUBBOJUTCA C
IeJbI0 3axBaTa KOHTPOJSA HaJ OIePaIrMOHHOMN
CUCTEMON U IOJIyUeHUA AOCTyHA K JaHHBIM;

Q nospexcdeHue cucmemyl daiiie BCETO OPraHu3yeT-
csd, UTOOBI HAPYHIIUTh PaboTOCHOCOOHOCTH (BBI-
3BaTh OTKa3 B obcay:kuBanum — «Denial of
Service») KaKuUX-J1100 CEPBUCOB UJIU KOMIILIOTE-
pa (uaie cepBepa) IeJINKOM, a MHOTAA — Jaske
BCell ceTeBOil MHMPACTPYKTYPHLI OPraHU3aIluT;
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«TposiHCKMe» nporpammbl Mo-
NlyYnnM  CBOE Ha3BaHWe «B
YeCTb» 3HAMEHUTOro «TPOSH-
CKOTO  KOHSI», MpuAyMaHHOro
XUTpoyMHbIM Opucceem, 4To-
6bl 3axBaTUTb Tpoto. TunuyHas
«TPOSIHCKas» nporpamma
06bIYHO  «MackupyeTcsa» MofA
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 Hauwu-
HaeT KOHTPONMPOBaTb KOMIMbIO-
Tep, OTKpblBas cosgaTento
TPOSIHCKOW Mporpammbl» Ao-
CTyN K AaHHbIM (Tak HasbiBae-
MbI «backdoor» — «4epHbIn
X04»), Noxuuias n nepecbinas
eMy Habupaemble C knaBuaty-
pbl Naponu v T. .

Q xpaxca 0aHHbLX W3-3a HEIPABUJIBHO YCTAHOBJIEH-
HBIX MIPAaB JOCTYIa, IIPU Iepemade NaHHBIX KU
«B3JIOME» CHCTEMBEI II03BOJISET IOJYUYUTh JOCTYII
K BalUIlaeMoil, 4acT0 — KOH(MUIEeHIINAJIbHON
UHQOPMAIIUK CO BCEMH BBITEKAIOIIMMU OTCIOAA
HEMPUATHBIMU IJI BJIAJe/IbIla 9TUX HAHHBIX II0-
CJIEZICTBUSIMU;

Q yHuumoidcernue OGHHbLX VIMEET IeJIbI0 HAPYIIUTD
WY JaiKe IMapaan3oBaTh PaboTy CUCTeM, KOMIIbIO-
TEPOB, CEPBEPOB UJIM BCEll OpraHU3aI[UU.

ATaku Ha KOMIBIOTEPHI HJIN CEePBEPHI, BUPYCHI,
«YepBU», IMINNOHCKNE M «TPOSHCKHE» IIPOrpaMMbl —
Bce 9T0 3yoHamMepeHHoe I10 murmiercsa aasa TOro, 4TOOBI
OCYIIIECTBUTH B TOM MJIM WHOM CTEIEHU IIepeUrCIeHHbIe
BBIIIIE YI'PO3BI.

OcHoBHBIE MepBhI 0€30IIACHOCTU P padoTe B CeTH
JIOBOJBHO ITPOCThI. IX MOKHO c(hopMyJIMPOBATH B BUJE
caenyIoiiero Habopa mpaBuI:

QO oTKJOUaiiTe KOMIBIOTED, KOTa Bbl UM HE II0JIb-
3yerech. Kak Ji00AT TOBOPUTH SKCIEPTHI II0
KOMIIBIOTEPHOII 06e30IMacHOCTH, «CaAMbIM 3alllu-
IIEHHBIM SBJISIETCSA BBIKJIIOUEHHBIH KOMIIBIOTED,
XpaHAuiica B 0aHKOBCKOM ceiide»;

O cBOeBpeMeHHO OOHOBJIAINTE OIIEPAIMOHHYIO CUCTe-
my. B 10601t OC nepuoamuecky 06HAPYKUBAIOTCS
TaK HasbIBaeMble «YA36UMOCMUY», CHIKAIOIIVE
3aIIUINEHHOCTDh Balllero KoMubioTepa. Hammuwme
YSA3BUMOCTEl HYKHO BHUMATEJIHHO OTCJIEKUBATH
(B ToM uyuciae uuMTaa <«KOMIILIOTEPHYIO» IIPEccy
niau nHpopmanuio B UHTepHETE), YTOOLI BOBPEMA
OPeAIPUHUMATh MEDPHI AJIA UX YCTPAHEHUS.

Iz OC Windows kopmoparueir Microsoft cosmau crieru-
anpHBIN Beb-y3en Windows Update, obpaTuBmiuch
KoTopoMy (Hampumep, € IIOMOINBI0 IIPOTPAMMBI
WUPDMGR.EXE wiu xomauzer Windows Update B
meHio IIyCK), HETPYAHO IIPOCMOTPETh M CKAYATEH CIIUCOK
00H08/IeHUTL, PEKOMEHYEMbIX /1A Balllero KOMIILIOTEPA;
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WCIIOJIb3YHTE OTPaHUUYEHHBIN HAOOP XOPOIIIo IIPo-
BEPEHHBIX IIPUWJIOMKEHUI, He yCTaHaBJIUBaiTe
caMu ¥ He paspelllaiiTe APYrUM yCTaHaABIUBATh
Ha Balll KOMIIbIOTEP IIPOTPaMMbl, B3SThIe U3 He-
IPOBEPEHHBIX MCTOYHUKOB (ocobenHo u3 MuTep-
Hera). Eciau npuiao:keHue Oo0JbIlle He HYKHO,
yIoaJauTe ero;

6e3 HEOOXOAMMOCTH He IIPEIOCTABIANTE PECYPCHI
CBOET0 KOMIIbIoTepa B obmiuii moctym. Ecau ke
9TO BCe-TaKW IOTPebOBaJIOCh, 00A3aTEJILHO Ha-
CTPOIiTe MHUHUMAJBHHO HEOOXOQUMBIN YpPOBEHb
IOCTyIla K PEeCcypcy TOJbKO AJs 3aperucTpUpo-
BaHHBIX YYE€THBIX 3annceﬁ;

ycTaHOBUTe (MM BKJIOUHNTE) Ha KOMIIBIOTEpPE
NnepcoHANbHbLIL Mexccemesoil Ikpar (6pardmayap).
Ecau peub ugeT o KOPIOPATUBHBIX CETAX, yCTa-
HOBUTe OpaHIMayspbl KaK Ha MapIIPyTU3aTO-
pax, COeAWMHSAIONINX BaIlly JIOKAJbHYIO CETh C
WNHTepHETOM, TaK U Ha BCeX KOMIbIOTEpPax
ceTu;

0043aTeJIbHO YCTAHOBUTE HA KOMITBIOTED CIIEIHAa-
JIU3NPOBAHHOE AHTHUBUPYCHOE N <«aHTUIIIIXMOH-
cKoe» IporpamMmMHOe obOecmeueHue. HacTtpoiiTe
€r0 Ha aBTOMATHUYECKOe IMOJyUeHre OOHOBJIECHUMN
Kak MUHUMYM OIWH pa3 B Hefesaio (JIydrre —
€)KeJHEBHO UJIU Ja’Ke HECKOJbKO Pa3 B [IeHb);

JasKe ecJaum BBl eAWHCTBEHHBIN BJIAJeJIeIlr
KOMIObIOTEPA, AJIS OOBIUYHON PaboThl IIPUMEHSH-
Te N0JAb308AMENLCKYI0 YUeMmHYI0 3ANUCL: B 9TOM
cyuyae MOBPerKJeHne CHUCTeMbl, HallpuMep, IIpu
3apasKeHuu BUPYCOM, OyAeT Hem3MepuMO MeHb-
1e, 4eM ecJi ObI BbI paboTaIu C IpaBaMU aJaMU-
"HUcTpaTopa. JJiadA Bcex YUYETHBIX B3allucei,
0CO0EHHO aJMUHUCTPATUBHBIX, YCTAHOBUTE U 3a-
IOMHHUTE CJOKHBIEe HapPOJIU.

CJIO}KHBIM CUHMTaeTCA IapoJib, COREPIKAIUU Cuydan-
HYI0 KOMOMHAIUIO OYKB, UMD U CIIEIUaJTbLHBIX CIMBO-
JIOB, HampuMep Jxglrg$N. Pagymeercsa, mapoab He
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«PULIMHM («pbIbHas NoBna») —
Tak HasblBaeTCsi pacrnpocTpa-
HEHHbIV CEroAHs BUA MOLUEHHM-
yecTBa B VIHTepHeTe. 3noymbiLu-
TIEHHUKW CO3JatoT calTbl, BHELU-
He MoXoXue Ha canTbl IHTepHeT-
MarasvHoB, 6aHkoB 1 Mp., a 3a-
TeM «3aMaHMBalT» Ha HUX MO-
cetutenen (Hanpumep, C Mo-
MOLLbIO  peknamMHbix OaHHe-
poOB) W nMpeanaralT «noaTBep-
OWTb CBOUW MepCcoHarbHble AaH-
Hble». VHorga 3noyMblLLIEHHM-
KM C TOW e Lenblo paccbinatwT
3MEKTPOHHbIE MUCbMa SKOObI OT
MMEHN agMUHUCTPaLMKU MOYTO-
BOro cepBepa ¢ npocbbon «noa-
TBEPAWTL Naposib 4OCTYNa K Noy-
TOBOMY SLLIMKY».

IOJI:KeH COBIIaJaTh C UMEeHeM Balllell yUeTHOU 3aIlVCH.
B omepanuonupix cucreMax Windows CJIOMKHBINA IIa-
POJIb MOXKHO C2eHepupos8ams aBTOMATUYECKU, WCIIOJb-
3ya KomaHgy NET USER ¢ KJuamouyoMm /RANDOM,
HaIpuMep:

NET USER lmsa Ilojib30BaTEsNA /RANDOM

ITaposs B Bume caydallHOW MOCJIeI0BATEJIbHOCTU
CHMBOJIOB HEJIETKO 3alIOMHUTD, II09TOMY YaCTO HCIIOJIb-
3YIOT CJEAVIOIIYI0 TEeXHUKY — Iapojib HabupaeTcs B
aHTJINMICKONM pacKJajgKe pyccKuMu OykBamu. Hampwm-
Mep, ciaoBo «Ilaposb» Torma OyaeT BBITJIALETH Kak
«Gfhjkm». OgHaKO 5TOT CIIOCOO ClIeAyeT IMPUMEHSATH C
OCTOPOYKHOCTHI0 — B3JIOMIIIUKU TaBHO MMEIOT I[eJIbIe
cJoBapu IOAOOHBIM 00pPa3oM HpeoOpasoBaHHBLIX CJIOB,
TakK 4TO JKeJIaTeJbHO BCTABJIATH B TAKME IIAPOJIU CIIEI[U-
aJIbHbIE CUMBOJIBI U IUMPHI.

ITaponu A gocTyma B pasjiwdyHbIE CUCTEMBI JOJI-
JKHBI OBITH pasHbIMU. HeIOomyCcTUMO WCIIOJIH30BATh
OIUH U TOT JKe [apoJib AJIsI aJMUHUCTPUPOBAHUSA BaIlle-
ro KOMIIbIOTEpa U [Jid BXOJa, HalpuMep, HA UTPOBOI
BeO-caiT;

O npu paboTe ¢ BIEKTPOHHON ITOUTOI HUKOT[a cpa-
3y He OTKpBIBAMTe BJIOJKEHUSA, OCOOEHHO IIOJIY-
YeHHBIe OT  HEW3BECTHBIX  OTIIpaBUTeJeH.
CoxpaHuTe BJIOJKEHNE Ha AUCK, IIPOBEPBHTE €r0
AHTUBUDPYCHO! IIPOrPaMMOI U TOJBKO 3aTEM OT-
kpotiite. Ecnu ecTh Takad BOSMOKHOCTD, BKJIIO-
YyuTe B Balllell MOYTOBOM IporpaMMe 3aIllUTy OT
TOTEeHIIaJIbHO OIIACHOT'O COLEPIKUMOI0 1 OTKJIIO-
yute noaaep:kky HTML;

0O mnpwu paboTe ¢ BeO-cariTaMu coOJII0AANTEe MepPhI pa-
3YMHOM IIPEJOCTOPOKHOCTH: cTapaiTech usbe-
raThb perucTpaluy, He IiepemaBaiiTe HUKOMY
IIepCOHAJIbHBIE CBEIEHUs O cebe ¥ BHUMATEILHO
paboraiite ¢ luTepHeT-MarasuHaMu U APYTUMU
cay:kbamMu, TIe IPUMEHATCA OHJIallHOBBIE CIIO-
COOBI OILIATHI C IIOMOIIBI0 KPEAUTHBIX KapT WU
cucrem Tuta WebMoney, Augexkc-Ileabru u T. 1.



128

naBa 9

Mpu pe3epBHOM KOMUPOBaHUM
rosie3Ho UCMonb3oBaTh YTUMK-
Tbl ANs co3faHust «obpasoB»
XKeCTKoro paucka (Takue, Kak
Norton Ghost). Pe3epBHyto KO-
M0 MOXHO CHSATb C «CUCTEMHO-
ro» XecTKoro Agucka rnocre npa-
BUJIbHOW YCTaHOBKU Ha Hero
Bcex Tpebyembix nporpamm u
aHTVBUPYCHO MPOBEPKN U Xpa-
HWUTb €e Ha [PYroM XeCTKOM Au-
cke (CeTeBOM WU CbEMHOM),
yToGbl B Cryyae NoBpexaeHusi
cucTeMbl BbICTPO BOCCTaHOBUTL
ee paboToCcnocobHOCTb.

ITpu poBemeHNY OMJIATHI YOEAUTECH, UTO COEMI-
HEHVe BaIluIeHo IIn(GPOBAHUEM C IIOMOIIBIO
TexHosmoruu Secure Sockets Layer (SSL) — B
STOM cJIydJae afpecHas CTPOKa 00A3aTeIbHO I0JI-
JKHA HAUMHATBCS C «https://»;

0O 1mepeyucJeHHBIE BBIIIIE MEPbl JIUIIb ITOBBIMIAIOT
O0IIyI0 3AIUINEeHHOCTh CUCTEMbBI UM JAHHBIX, HO
He Jal0T HUKAKOM rapaHTUM OT UX MOBPEKICHUA
WJIN Jake MoJiHO# morepu. IlosToMy 06s3aTe hb-
HO CJIeLYyeT CO3JaBaThb pPe3epéHble KONUU CUCTe-
MBI U JAHHBIX Ha CHEMHOM »KE€CTKOM MUCKe WU
Ha DVD-RW — 3T0 mo3BOJIUT BaM JIeTKO BOCCTA-
HOBUTH UX B cayuae yTepu. IIpu 9TOM OTHY KO-
OUI0 UMeeT CMBICJ XPaHUTL BHe JOoMa,
HapuMep, B ceiide;

0O UCKJIIOUYHUTEJHHO BasKHYIO POJIb UI'DAET O0yUeHme
BCeX II0JIb30BaTejell ocHOBaM 0e30IlacHOU pabdo-
ThI B CETAX — KaK B JOMAIIIHNX, TaK 1 B KOPIIO-

PaTUBHBIX, — BeJb HAPYIIEHNE IIPABUJ OIHUM
II0JIb30BaTEJIEM CTABUT II0J] YI'PO3Y BCIO CHCTEMY
3allUTHI.

HWrak, gasa paboThl B ceTU HYKHBI CETeBbIe OIlepalll-
OHHBIE CHCTEMBI, KOTOPbIE MPUHATO MEJIUTh HA KJIU-
eHTCKUe U cepBepHble. Kinentckue OC oramuaioTcsa
He0OJBIINM HAOOPOM CJIOY:KO0, HO BKJIIOUAIOT B cedd
CIIEKTP CeTeBbIX IpuokKeHuii. CepBepHbIEe CHUCTEMBbI
OBIBAIOT PA3JUYHBIX TUIOB U IIPeIHA3HAUYEHBI IJIsI 00-
CAYKUBAHUS T€X WJIM HUHBIX 3aIIPOCOB CETEBBIX KJIU-
€HTOB.

Hnsa opranusamuu paborsl B ceTssx Microsoft mpu-
MEHSIIOTCA IBe MOJeJu: paboume I'DPYIIIbI, UCIIOJb3Ye-
Mble IIPpU HeOOJIBIIIOM YKCJie KOMIILIOTePOB, U JOMEHBI,
TIO3BOJIAIONTNE JIETKO O0BeUHATDL O0JIBIITOE YHUCIIO TOJb-
30BaTeJsieil, pabounX CTAHIIUIA U CEPBEPOB.

Bce cereBnie OC m xpaHdAI@ecss Ha KOMIIbBIOTepax
JaHHBIE NOJYKHBI OBITh HAMEKHO 3allUINEeHbl, IIPUUEeM
JKeJiaTeJIbHO, YTOOBI IIpHMMeHseMas cucreMma Oesormac-
HOCTH OBbLJIa MHOTOYPOBHEBOIA.
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@ Bonpochl n 3agaHusa

1.

st uero Hy»KHBI CETEBbLI€ OIEPAI[MOHHBLIE CHCTE-
MbI? YeM OHU OTJIMUYAIOTCS OT «HeceTeBhIX» ? Kakue
BO3MOJKHBI THUIIBI CETEBBIX OIIEPAIMOHHBIX CHCTEM?

. Uem pas/indyarTCAaA KJINEHTCKNEe U CEePBEPHBIE CeTe-

BbI€ OIlepalfnOHHBbIE CUCTEMBI?

. Kakue cereBble cepBUCHI U CIYKObI IPEIOCTABIIA-

roreca B Windows 2000 u XP?

. Kakue BoamoskHBI Buabl cepBepoB? KakoBo ux Ha-

snauenue? Yem ouu pasamyarrcsa?

. B uem saxksrouaerca HpOGJIeMa 6e30macHOCTH! apu

pa6ore B ceTu? Yem oHa BhI3BaHAa?

. Kaxoszul IIPUHIINIIBI OpraHu3alinumn pa60TI>I II0JIB30-

BaTesieii B samuiieHubix OC?

. B uem sariiouaercsas asmopusayus (ngpeHTHUGUKA-

mus) mouabaoBateseit? Kak ona peanusyercsa?

. Kakue Bo3MOKHBI BUABI YUeTHBIX 3anuceii? Kaxkasa

uHOpMAIUsd BXOAUT B yUeTHYIO 3amuchb? Kakwue
IpaBa JOCTyIIa MOTYT 00eCIeUnBATHCA OJIA IOJIb30-
Baressa yuerHoit danucu B OC Windows?

9. Uro rTakoe pabGouas rpymnma? Yro Taxkoe momeH?

10.

1.

B ueMm BakJouaeTcs MX OCHOBHOE pasiimune?
KakoBbI OCHOBHBIE yI'PO3BI Hpu padboTe B ceTu?
KakoBbl, 1Mo BalreMy MHEHUIO, OCHOBHBIE TIPUUNHBI
(MOTHBBI), TOOYIKAAIOIINE 3JI0YMBIIIJICHHUKOB OCY-
IIEeCTBJIATH MOAOOHBIE neiicTBuA?

KakoBbl ocHOBHBIE TIpaBuja (Mepbl) 6€30IIaCHOCTH
npu pabore B ceTu?

12. Kaxkue momoJaHATEIbHBIE MePhI 0€30IIaCHOCTH, IO Ba-

mieMy MHEHMIO, HeOOXOAMMBLI Hpu paboTe B ceTu
(B yactHOCTH, B VIHTEpHETE) HECOBEPIIIEHHOJIETHUX ?
Kax BbI opranusoBajiz 66 padboty ¢ METEpHETOM JJIs
cBoero pebeHKa Ha CBOEM JOMAIITHEM KOMITbIoTepe?
B IIKOJIbHOM KOMIIBIOTEPHOM KJacce?
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B aTon rnaBse

Bbl HangeTe OTBeTbI

Ha cneagywouwime
BOMPOCHbI:

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

Ymo makoe
mpaHcnsamop
cemesbIx
adpecoe?

Kak nocmpoeHa

u kak pabomaem
cucmema DNS?
Kak nocmpoeHa

u kak pabomaem
BcemupHasi
naymuHa (WWW)?
Kak co3daromcsi
eeb-calimbi?

Kak pabomamb

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

Noaknio4vyaem ceTb

K UHTepHeTy.
HauynHaem paboTaTb
B CETU

Teneps, Korza Hallla ceTh IOJHOCTHIO HACTPOeHa U 3a-
mIuIlleHa, MOYKHO IIOAKJIIOUNTL ee K MHTepHery. Ha-
noMHUM, 4uTOo VIHTEepHET — 9TO BechMa arpeccuBHAasA
cpezna, Tak UTO HacTpauWBaTh coefUHeHUe ¢ HUM 6e3 Ha-
Je’KHOTO obecrieueHNsA 6€30IIaCHOCTH B JIOKATIBHOM ceTn
0osee yeM pPHUCKOBaHHO. B 9Toii rjaBe MBI U3yYUM
OCHOBHBIE CIIOCOOBI mocTyma B MHTepHeT (Ha (Qusuue-
CKOM UM KaHaJbHOM YpPOBHE), 00CyIUM, KakK I0JOOHOe
TMOAKJIIOUEHNEe OCYIeCTBJIsAEeTCcA Ha CeTeBOM YPOBHE U
KaK peIllaloTcsA BOIIPOCHI paspelleHUs UMeH Ha CeaHCo-
BOM ypoBHe. BbI y3HaeTe Takike, Kakasa ciayxba B UH-
TepHeTe HamboJiee MOMYJIAPHA, KAK OHA OPraHM30BaHA
U KaKWe IPOrpaMMBbI IIPUKJIAJHOIO YPOBHSA UCIIOJIL3Y-
IOTCS IJis1 paboThI ¢ HEH.

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

> AHanozosble modembl B HAIlEW CTpaHe OO0 CUX IIOP
OCTAIOTCA CAMBIMM PACIIPOCTPAHEHHBIMU YCTPOIi-
cTBaMH, O0ECTIeUMBAIONIMMU JOMAITHUM II0JIb30-
BaTeasaM cBA3b ¢ UHTepHeTOM. X MOMyIAPHOCTH
00BbACHAETCS IMIUPOKOIN MTOCTYIHOCTBIO TesiedOoH-
HBIX KaHAJOB KaK CpeIbl Iepemaumn JaHHBIX WM UX
JIeIIeBU3HOM (HeJoporoll BHYTPEHHUN MOIEM CTOUT
ceronasa npumepro 350-400 py6.). Hemocratku
HUCIIOJIb30BAaHUA MOIEMOB — CPaBHUTEJIbHO HUBKAA
CKOPOCTHL Iepefauu (TeopeTuuecKu — He OOoJIbIIe
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CroBo «MoaeM» — 3TO COKpaLLie-
HWe OT HaseaHusa «MOpgynsTop-
HNEMopynsaTtop», npekpacHo
onucbIBatoLLiee NPUHLMN PyHK-
LIMOHNPOBaHUSI [aHHoro
ycTponcTea. Ha ogHown ctopoHe
TeNneOoHHON NUHUM  MOAEM
npeobpasyeTt  (Modynupyem)
nony4YeHHble OT KOMIMbloTepa
LMdpoBbIE CUrHanNbI B aHanoro-
Bble (B 3BYKOBble CUrHanbl —
XOPOLLO 3HAKOMbIN BCEM MOMb-
30BaTensiM MOAEMOB «LLUYM») U
nepefjaeT Ux mModemy Ha Apy-
roi CTOPOHE NUHWWK, rAe Npowuc-
xoauT obpaTHoe npeobpasoBa-
Hue (Oemodynsayus).

B Mockse Hanbonee U3BeCTHbIM
npyuMepom peanusauum JocTyna
B WHTepHeT no TexHonoruu
ASDL 4dBnsieTcss  MHTEpHeT-
kaHan CTPUM, npegocTaensie-
MbIi  MHTEPHET-0MepaTopoM
«MTY-UHTENY.

56 Kout/c, peaabHO ellle MEHbIIIE) U 3aHATOCTH J0-
MairHed TemeOHHON JUHUM Ipu padore B MuTep-
HeTe. B KopIiopaTuBHOI cpejie aHAJIOTOBbIE MOJAEMBI
B HACTOAIlee BPeMsA IIPUMEHSIOTCA PEJKO, B OCHOB-
HOM TOJIBKO B MEJKUX o(drcax HeOOJbIIUX (GUPM.

> ILugposvie modemvr pasauunvilx munoé — xDSL-,
ISDN- u xabenvHvie modembt. VI3 TTpuUBEIEeHHOTO
CIIICKAa HAMOOJIBIIYI0 IOIYJIAPHOCTb B IIOCJIETHEE
BpeMa noryuwmn ADLS-modemwt (Asymmetric Digital
Subscriber Line). B HUX CKODPOCTH Ilepemaum JaH-
HbIX u3 VHTepHeTa Ha KJIUEHTCKUU KOMIIBIOTED
(«craumBanme», download) BbIllle, YeM CKODPOCTb
rnepefayy AaHHBIX OT KJMEHTCKOTO KOMIIBIOTEDPA B
Wurepuer (orupaBka, upload), mosTromy oHEU XOPO-
110 TOAXOAT OOJBITMHCTBY AOMAIITHUX IT0JH30BAa-
TeJel 1 fake HEOOJIBIITUM OPTaHU3AIUAM, TIOJKJIIO-
varormumcsa K WMuaTteprery. IIpu He oueHb BBICOKON
croumocTu ADSL-MomeMbl 00ecIIeunBal0T HAMHOI'O
OOJIBIITYyI0, TI0 CPAaBHEHUIO C aHAJIOTOBBIMU, CKO-
pOCTh Tiepefiaum AaHHBIX (Hampumep, B ADSL2+
BXOJAIINI ITOTOK JAHHBIX MOYKET JOCTUTATh CKOPO-
ctu 24 Mowur/c, ucxogamuii — 1 M6ur/c), a B Ka-
yecTBe (DUBUUYECKOI Cpenbl HCIOJb3YIOTCA BCE Te
ske TenedoHHBIE JUHUU (OZHAKO OTU JUHUU [TOJ-
JKHBI OBITH COBPEMEHHBIMHU, IT03TOMY Haske B MoCK-
Be ADSL-cBa3b ocTyHA He Besne). Eile omHUM Cy-
IIeCTBEHHBIM npeumyIriectBoM ADLS-monemos
repes OOBIYHBIMY ABJISETCS TO, YTO OHU OJaromapsi
HCIIOJI30BAHUI0 00JIee BBHICOKOI YaCTOTHI Ilepeja-
YM CUTHAJOB HE MeIailoT OOBIYHON TenaedOHUH,
YTO BeCchbMa BayKHO I JOMAIITHUX II0JIb30BaTEJIeH
(mpu paGore B nTepHeTe TenedoH ocTaeTcs CBO-
OOIHBIM IJIsT Pa3TOBOPOB).

ISDN-mo0emvL ellje HECKOJIBKO JIeT Ha3ak OBILIN O-
HUM M3 CAMBIX PACIPOCTPAHEHHBIX CIIOCO0OB PEIeHUs
«npobaemvl nocaedHeil Muil», T. €. HEIIOCPECTBEHHO-
ro IOAKJIIUeHNs opranusanuii k¥ Mureprery. OgHaKo
BCJIEZCTBYE JOBOJBbHO BBICOKOM CTOMMOCTM OHH ceiuac
NIPUMEHAIOTCSA BCE Peske U perke.
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Kabenvrvie modemb. IMO3BOJIAIOT IIOLKJIIOUATHCA K
Nurepuery uepes cuUCTEMBI KaOEJHLHOTO TeJIEeBUICHUA,
OTJINYAIOTCS CPABHUTEJNbHO HEBBICOKOW IIEHOII U CIIO-
COOHBI 00eCIeUnTh CKOPOCTh CBSA3U M0 HECKOJBKUX Je-
caTKkoB MoOuT/c. OgHako npoBaiisepoB NHTEPHET-YCIYT
o KabeJbHBIM ceTsaM B Poccum coBceM HEMHOTO.

ITogkmtouenuss kK VIHTepHETY HpW TOMOIIM MOAeMa
OBIBAIOT KOMMYMUPYEMbLMU, KOTA OJIs1 PAOOTHI UCIIOJIb-
3yercs oObruHAs TenaedOHHAA JUHUA, U NOCMOAHHbL-
MU — B 3TOM cJydae AJid HuUX TpeOdyeTcsa TaK Ha3bIBae-
Mas 8bl0eseHHas JUHUSA. BbigeleHHbIe IUHUY PaHbIIIe
YACTO MCIIOJb30BAJNCH OPTAHUBAIUAMU s obecreye-
HUS MOIeMHo#I cBsasu ¢ MHTepHeToM, HO cefiuac uUx
0CTaJIoCh HEMHOTO.

Mmuorue KoJJIeKTUBHBIE JOMAIITHNE U KPYIHbIE KOPIO-
paTUBHBIE CETU UCIIOJb3YVIOT NOCMOAHHOe NOOKLI0YEeHUe
x Humepuemy. Taxkoe mogkJoueHre (PU3UUECKU MO-
JKeT OCYIIEeCTBIATHCA PA3IUUYHBIMU CIIOCO0AMM, OT MO-
JIeMHBIX IOAKJIIOUEHUHN II0 BBIAEJEHHBIM JUHUAM 0
CIIYTHUKOBBLIX WJIM Ha3eMHBIX paJuoOKaHaJoB. B mo-
cJaenHee BpeMs B Iropofax OOJBIINHCTBO KPYIIHBIX abo-
HEHTOB (IPeANPUATHA U JOMAIIHNIE CETH) MCIIOJb3VIOT
o6sruHoe Ethernet-mogkmaiouenme K MHTEpHETY, rae B
KauecTBe Cpeabl mepegaul MPUMeHAI0TCI OIITOBOJIOKOH-
HbIe KaHaJbl. Takoil crocob, KOHEeUYHO, O0OXOLUTCA JO-
CTaTOUYHO JTOPOTO, HO 3aTO obeclieurBaeT MAKCUMAJb-
HYIO CKOPOCTb U HaJEeXHOCTH CBA3MU.

B mocnenmee BpeMs cTaHOBATCS Bce 0o0Jee TMOMYJJIAPHbI-
MU 6eCTIPOBOMHBIE TEXHOJOTUY MOAKJIIOUeHUS K VHTep-
Hety, Takue Kak GPRS, Wi-Fi niun WiMAX. Hx riasuoe
IPEUMYIIIECTBO — BO3MOXKHOCTH paboThl ¢ MHTEpHETOM
Ha Pa3JIUYHBIX MOOUNLbHLLX KoMnvlomepax (HOyTOyKax,
kKapmaHHBIX KoMmmbioTepax (KIIK), «cmaprdonax» u
mp.) 6e3 » TPUBA3KU» K KOHKPETHOMY paboueMy MecTy.
Taxkoii ctocob ZOCTyIIa CEeroiHs YacTO Peaar30BaH B aspo-
opTax, pecropanax, Kade 1 APYyrux obIeCTBEHHBIX MeC-
Tax, TZle OPraHusyloTcsa oouwedocmynuvie «Wi-Fi-30HbL»;
ero BCe uallle HauMHAaIOT UCII0JIb30BaTh B yUeOHBIX 3aBe-
IeHUAX U KPYIHBIX OPTaHU3aUAX JJsd 00ecTIeueHUs
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MHorne coBpeMeHHble Mozenu
COTOBbIX TeNedOHOB coaepxaT
B cebe BCTPOEHHbI MOAEM U1 Mo-
3BOMSIOT JO3BOHUTLCH K Nt06O-
My npoBaifepy, AOMNOSHUTENb-
HO onnayvBas BpeMsi CoefinHe-
HMS No 06blYHbIM Tapudam co-
TOBOW CcBA3W. B oTnunumne ot aT0-
ro, mexrosioausi GPRS npegno-
naraeT onnaTty TOnbKo mpaghu-
Ka — obbema NpuHATON nHop-
Mauuu, BHE 3aBUCUMOCTM OT
anvTtensHocTu paboTsl B HTEp-
HeTe.

COTPYAHUKAM BO3MOYKHOCTU PabOTHI B JIOKAJBHON ceTu
u/unu B lHTEepHeTe IIPU COXPAaHEHUU IIOJHOI CBOOO/bI
nepeMeIeHuA 1Mo trepputropun « Wi-Fi-zoHbI».

Texnonozus GPRS (General Packet Radio Service)
obecmeunBaeT IMOJHOIEHHEIN gfocTyn B IHTEepHET 1o ce-
TSM COTOBOI cBsisu. IIpu 5TOM MOOUJIBHBIA Tejie(oH
MOAKJIIOUAETCI K KOMIIBIOTEPY (OOBIYHO — K HOYTOYKY
win KIIK) npum momomm Kabensa depes mopt USB
(pesxe — uepes mopT COM) 160 6eCIIPOBOLHBIM CIIOCO-
6om (mmpu momoiru Bluetooth miam mupparkpacHoit cBsa-
3u) 1 haKTUYECKU BBIMOJHSAET POJIb MogeMa, paborao-
miero co ckopocThbio 1o 170 xK6ut/c. CoBpeMeHHBIE Ke
MOJIEJIM COTOBBLIX Tejie(pOHOB 1 «cMapTGOHBI» (YCTPOM-
cTBa, couerarolue B cebe PYHKIMKU MOOUIBHOTO TeJie-
doHa 1 KapMaHHOTO KOMIIBIOTEPA) IIO3BOJISAIOT PabOTaTh
¢ Uuarepuerom uepes GPRS mpu momoriu BCTPOEHHOTO
IporpaMMHOro obecmeueHus (IporpaMm s oOMeHa
2JIEKTPOHHOI IIOUTOM, Opays3epoB u IIp.).

Texnonozusa Wi-Fi obecriednBaeT BO3MOMHOCTEL JO-
cryna B HTepHET IIyTeM COeNUHEHUS C 6ecnpo8odHOil
moukxoil docmyna, MOAKJIIOUEHHON K CepBepy JOKAJIb-
HOU ceTH ¢ BbIX0a0M B IHTepHET UJIN HEeIloCpPeICTBEHHO
K KabenbHoMy VHTepHeET-KaHay, Ha PACCTOSHUU B He-
CKOJIBKO COTEH MEeTPOB.

Texnonozus WiMAX B HacTosllee BpeMs aKTHUBHO
pasBuBaeTcA Kak 3a pyoesxom, Tak u B Poccuu. OHa BO
mHoroMm amasjgoruuna Wi-Fi, Ho, B oTinuue ot Hee, obec-
eYnBaeT CBA3Db C TOUKAMU J0CTyIIa (6a308bLMU CMAHUUS-
Mu) Ha OOJIBIIINX PACCTOSHUSAX — IIOPAAKA HECKOJIBKUX
muib. I[Tosromy Texnomorus WiMAX mpexacraBiseT co-
00lf BecbMa IIEePCIEKTHUBHOE pelneHmue ajis Poccuu, 00-
JajaoIieil 3HAUUTEJbHBIMU TEPPUTOPUAMU (0COOEHHO
B CEJILCKOIl MECTHOCTH), B TOM UHCJIe HE OCHAII[eHHBIMU
Teae(OHHOI CBA3BIO.

Mopkno4vyeHne Ha ceTeBOM YPOBHE

Hanomunwm, uTo ny1a pabotsl B VIHTEpHETE BCE KOMITBIOTE-
PBI OJKHBL UMETh YHUKAJLbHble nybauinble IP-adpeca.
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ITosToMy Ham :KesaTeabHO 3HAThb, KAKWMU CIOCOOaAMU
obecnieunBaeTca nodxaienue ¥ Hnmeprnemy Ha yposHe
npomoxona IP.

Kak yikxe roBopuyoch, IepBOHAUYAJILHO BCEM IIOJ-
KJaouaBmiuMca K VIHTepHETYy KOMIbIOTEPAM BBIAEIIA-
Juch peaavhble IP-adpeca, a caMo Takoe MOAKJIIOUEHUE,
€CTEeCTBEHHO, OCYII[ECTBJIAJIOCH C IOMOINBI0 OOBIYHBIX
mapupymu3amopog. ITOT CHOCOO0 B3aMMOIEHCTBUA C
HWuTepHeToM GBI CAMBIM ITPOCTBHIM, d3(P(HEKTUBHBIM U K
TOMY Ke o0ecreumBaj OBICTPHIN JOCTYI KO 8CeM KOMNb-
tomepam HUnmepuema. OgHaxko y Hero ObLIa U «00part-
Has CTOPOHA Menaau». Bo-mepBhIX, TPebOBAJIOCH OOJIb-
II10€ KOJIMUYEeCTBO NyOoanuHbIX IP-agpecoB, UTO IPHUBOIMIIIO
K BCe BO3pacTaioleMy uxX AeUIIUTy ¥ JOBOJBHO KPYI-
HBIM CUeTaM 3a IoJib3oBaume MIHTepHETOM (TaK Kak 00Jb-
IMIUHCTBY KOMMEPUYECKUX OPTaHM3aIluil IPUXOAUIOCH
OILJIAYMBATD KAXKABIN afipec AJIA KaKIO0T0 KOMIIbIOTepa).
Ho camoe ritaBHOe — Bce KOMIBIOTEDHI JIOKAJIBLHON CeTU
CTAHOBUJIUCHL JOCMYNHLIMU AJs BCEro ocTajabHoro UH-
TepHeTa, a BHAUUT — JIETKO ysa3sumvimu. Ilociensee 00-
CTOATEJILCTBO CTAJO0 OCOOEHHO OYEBUIHBLIM B HOsIOpe
1988 r., Korzma TepBbINT KOMIBIOTEPHBIN «4epBb» Mop-
prca BBIBEJI U3 CTPOSA KaKABIN mecaTwlil (!) KOMIbIOTED
TorpainHero MHTepHeTa, Ha Hapy OHEH IPAKTHUYECKU
IOJIHOCTRIO ITapajamnsoBaB pabory Ceru.

Ona obecneueHMsA 3aIlUTHI IPU MOAKJOUeHUU K VH-
TepHeTYy JIOKAJbHBIX ceTell ¢ peanbHbIMU IP-agpecamu
Ha MapIIpyTHU3aTOpax OOBIYHO HACTPAMBAIOT TaK HAa3bI-
BaeMmsle [ P-gpunvmpul (unu cnucku docmyna, IP Access
Lists), KOTOpbIe pas3peIlarT IepechlaaTh BO BHYTPEH-
HIOIO CeTh ITAaKEeThI TOJIBbKO K OIPEeeJeHHBIM KOMIIBIOTE-
paM ¥ TOJBKO IO OIPeeJIeHHBIM IIPOTOKOJIAM.

Yro0bI pemInuTh 00e MPOo0JeMbI — 3aIl[UThI JIOKAJIb-
HBIX CeTell 1 HeXBaTKU peasibHBIX IP-aapecoB — ¢ 90-x rr.
cTajla MHTEHCUBHO IIPUMEHATHCS YiKe paspaboTaHHAsd K
TOMY BpeMeHU MexXHOA02UsL MPAHCAAYUL cemesbLx adpe-
cos (Network Address Translation, NAT; cm. RFC 1631
or 1984 r.). Ilpu ee ucmoysb30BaHUM y IIPOBaiepa
MOJKHO MOJIYUUTE e0uHcmaeen bl myoanunbiii IP-agpec
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(X0TsA O0BIYHO MX IMOJYYAIOT HECKOJIBbKO, UTOOBI MMEThH
BO3MOJKHOCTh NYOJMKOBATH BHYTPEHHUE IIOUTOBBIE U
Beb-cepBephl MO PasHbBIMU peanbHbIMU IP-ampecamm).
dror IP-anpec HasHauaeTca 6HeWHeMy uHmepgeiicy
NAT-mapwpymusamopa, NCIOJIB3YeMOT0 I IIOJKJIIIO-
yeHus ceTu K MHTEpHeTY.

Bo BHyTpeHHel ke ceru npumensiorcsa IP-axmpeca,
paspelieHHbIe AJId JIOKAJBbHBIX ceTell (Hampumep, 13
nuamasoHa 192.168.0.0), Tak 4TO B IIpeaejaxX CeTH
opraHmMs3aluy KOMNOBIOTEPHI B3amMojaeicTByOT 1mo IP
COBEPIIIEHHO HOPMAJbHO.

Opuako HenocpedcmeernHas paboma ¢ Humeprnemom
NpuU UCNOABL30BAHUL BHYMPEHHUX A0pPeco8 HeG03MONCHA
(BcmoMHUTE, YTO MakeTwsl ¢ IP-agpecaMu MCTOUYHUKA U3
IVAaIla30HOB JJIA JIOKAJIbHBIX ceTell B IHTepHET He Mmap-
wpymusupyromea). Ilosromy NAT-maprpyTusatopy
npu oTmpaBKe Kaskmoro IP-maxkera B MHTepHET HYKHO
3aMeHUThb (mpaHcauposamyv) IP-anpec ncrounuka (T. e.
aJipec BHYTPEHHEro KOMIIBIOTEPA) B pPaspelleHHbIid, Map-
MIPYTUBUPYEMbIII MHTEepHeTOBcKuii IP-aapec, KoTophIM
ABJSIETCA ONWH M3 aJpPecoB ero BHeIHero mHrepdeiica.
ITaker yxomutr B MHuTepHET ¢ peanbHbIM IP-ampecom u,
CJeI0BaTeJIbHO, AOCTABJISAETCA O HAa3HAYEHUIO — Ha-
npuMep, HoXoauT ;o BeO-cepBepa. CepBep ke B MHTED-
HEeTe OTBEeYaeT Ha 3aIpoc ITaKeToM, B KOTOPOM B KayecT-
Be IP-ampeca HasHaueHUs YKasaH aJpec BHEIITHEro
uaTepderica NAT-mapirpyTusaTopa, U 9TOT IIaKeT TaK-
JKe mocTasJsieTcs 6e3 mpobsieM. ITomyums ero us MuaTED-
"Hera, NAT-MapipyTusaTop Ipou3BOAUT 00paTHOE IIpe-
obpasoBaHue, 3ameHasa [P-agpec HazHAueHUs B IaKeTe
(T. e. azmpec cBOEToO BHEIITHEro nHTepdeiica) aapecoM Tpe-
0yeMoro BHYTPEHHEro KOMIIbIOTepPa, IOCJe Yero OTIPaB-
JIsIeT IIaKeT BO BHYTPeHHIo ceTh (puc. 10.1).

B pesyabTaTe BHYTPEHHUI U BHEITHUUA KOMIIBIOTE-
PBI «CUHUTAIOT», UTO OOIIAIOTCS APYT C APYTrOM HeEIo-
CPeICTBEHHO, «He II0[03PeBas» O CYIIeCTBOBAHUU IIO-
CPeIHUKA, POJIb KOTOPOTO BBIMOJHAET MapPIIPYTU3ATOD
c moamep:kkoir NAT.

Cpenu npeumyiriectB ucnosb3oBaHuss NAT ocHOB-
HBIM ABJIAETCA TO, YTO BHEIIIHWE KOMIILIOTEPHI HUUYEro
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Puc. 10.1. PaGora TpaHCIATOpa CETEBBIX aApPECcOB IPU B3aumMojeiicTBuu ¢ MIHTepHETOM

«He 3HAIOT» 0 BHyTpeHHel cucteme IP-ampecamuu, mpu-
MeHsIeMO# B JIOKAJBHOI CeTH, U He MOZYm HANPAMYIO0
noaywums docmyn K HaAxX00AUWUMCA 6 Hell KOMNbIomepam.
dro penmaer TexHosiornio NAT oueHb IIpHBIIEKATEJILHOI
WMEHHO 7151 00eCIieue s 3alTUThI JIOKAJbHBIX CeTeld.



Mookntoyaem ceTb K MIHTepHeTy. HaunHaem paboTtatb B ceTu 137

4)

Kak ke Bce aTO paboTaeT [IJis PasHBIX THUIIOB IIOJ-
riaoueHni? Ilpu Mcroab30BAHMM MOJIEMOB BCE TOCTA-
TouHO mpocTo. Ilociie ycTaHOBKU CBA3U C MOJAEMOM 71pO-
saildepa — mocraBmuka ycayr Wuarepuera (ISP,
Internet Service Provider) KINeHTCKUI MOJeM aBTOMa-
TUYECKHU MOoJydaeT 00uH u3 peanvHuvix IP-adpecos, 3a-
PerucTpupoBaHHLIX MIPOBaiiiepoM (3aMeTHM, UTO HEKO-
TOphle IIpoBaiifiepbl BBIZAIOT KJaueHtam IP-axmpeca,
npenHasHaUYeHHBIe AJs JIOKAJbHBIX CeTell, a 3aTeM IIpPHU-
meHs10T NAT-mapiipyTusaTopsl).

Ba:xHo!

Yro0BI B TaAKOWl CHUTyaIlUW S3al[UTUTh CBOM
KOMIIBIOTEP OT «B3JIOMa» U IIOTEPU JAHHBIX, CIAEAYET
0053aMmeabHO NOJAb308AMbCS NEePCOHAJIbHbLM OPAHO-
MAY3pom, BKJIIOUUB €T0 B CBOMICTBAX BAIIIer0 MOJEM-
HOTO TOAKJIUeHUA K VHTepHeTY.

Ecuau npu sToM B cBOMCTBaX MOJEMHOIO IIOJKJIIO-
uyeHus Ha KomrabioTepe ¢ OC Windows 2000 mau XP
paspemmuTs o6wuil docmyn Kk nodxkawdenuio k¥ Hu-
mepnemy (Internet Connection Sharing, ICS), To
BaIll KOMITLIOTEDP CTAHOBUTCS €Ille ¥ MapIIpyTU3aTo-
poMm c¢ moxameps:kkoii NAT, obecrieumnBaioIuM 83au-
Mmodeiicmaue gceil domawneit cemu ¢ Humepuemom.
CeteBOMy wUHTep(eiicy mopu OSTOM HaszHadaeTcs
IP-agpec 192.168.0.1, u Ha BaIlleM KOMIObIOTEpE
HaunHAIT paborats cayxibov. DHCP nu DN S-npokcu.
ITepBas m3 HUX BBIJJAET BCEM OCTAJBHBIM KOMITHIOTE-
paM moMalliHell ceTH TaKue IlapaMeTphl, Kaxk IP-az-
pec u3 pguamnasona 192.168.0.0, MacKy IojaceTu
(255.255.255.0), agpec murosa (192.168.0.1) u
anpec DNS-cepepa (192.168.0.1), a BTOpas —
obcay:xuBaeT 3ampocbl DNS-KJIMEHTOB W3 AOMAIII-
Heli ceTu, nepecbliad ux ceppepy DNS mposaiigepa.
Bouee Toro, mpenocraBiisieTca BO3MOKHOCTE o0ecIie-
YUTH HOCTyn n3 HTepHEeTa K BHYTPEHHUM KOMIIbIO-
TepaM, HanmpuMep, UYTOObI OONyOJMKOBaATH B MHTeEp-
HeTe BaIll JOMAaIITHII Be0O- MM IIOUYTOBBIN CEpBEp.
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ITomo6HBIM 00pa3oM paboTaeT U IIOMaBJIAIOIIEE
OOJILIIIMHCTBO COBPEMEHHBIX CKOPOCTHBIX MOJEMOB,
IPUMEHAEMbIX B TOMAIITHUX CETAX U HEeOOJBIITUX opra-
Hu3anmuax. Kaxk mpaBuio, OHU ABJIAIOTCI 2UOPUOHLLMU
yempoiicmeamu (warwiamu), o0beTUHAIONUMY B cebe
dyHKIMOHAIbHOCTE MogeMoB u NAT-mapipyrusaTo-
POB, a HEKOTOPHIE — eIlle U BHICTYIIAaIOT B KauecTBe Oec-
TIPOBOAHBIX TOUYEK MOCTyHa U OpaHIMayspPOB.

IIpu mogkaouenun e K VIHTEepHETY KPYITHBIX KOJI-
JIEKTUBHBIX JIOMAIITHUX WJW KOPIOPATHUBHBIX ceTeil
WUCIIOJB3YIOT B OCHOBHOM KOMMYMAMOPbL MPembvbezo
YPOBHA NIV MAPULDYMU3AMOPbL, & SAITUTY BHYTPEHHEHN
CeTu OPraHU3YIOT C IIOMOIINBIO CHEINAJTU3UPOBAHHBIX
NOAHOPYHKUUOHANbHLLX OpAHOMAyIpo6é (KOHEYHO, C
nonmep:xkoit NAT). B oriuume oT mepcoOHATbHBIX MEXK-
CeTeBBIX AKPAHOB, TaKUe OpaHAMAayspPbl MOTYT OCYIIIECT-
BJIATH KOHTPOJIb IIepelaBaeMbIX JaHHBIX HE TOJHKO Ha
ypoBHe IP-puibTpoB MM yCcTaHOBJIEHHBIX COENMHEHUN
TCP, HO 1 Ha 60JI€e BLICOKOM yPOBHe mpuiokenuii. Ha-
IpuMep, OHU YMEIOT aHaJIW3WPOBATh KOMAHABI TaKUX
npoTokojoB, kaxk HTTP, FTP uau SMTP, u 6ioxupo-
BaTh mepegauvy AaHHBIX, €CJIM WCIIOJb3YIOTCS 3ampe-
IeHHbIe KOMaHABI. YacTo Takue OpaHaMayspbl 00beau-
HSIOT C NPOKCU-Cep8epamu.

HNomeHHasa cuctema nmeH (DNS)
B UHTepHeTe

M5! y:Ke TOBOPHJIN O TOM, UTO KOMIbIOTEPHI B IHTEpHE-
Te (MX IPUHATO HA3BIBATH Y3/1AMU) UCIOIbIYIOT AJS
B3auMoelicTBUs umcjaoBbie IP-ampeca, Torma Kak Jro-
IaM ynoOHee paboTaTh CO CJIOBECHBIMU MMeHaMu. UTo-
ObI B CETEBBIX MPUJIOMKEHUSIX MOKHO OBLIO IIPUMEHSTH
CJIOBECHBIE UMEHA, TPedyeTca MexaHu3m npeodpasosa-
Hus umen 8 IP-adpeca.

Takux cmoco00B BOBMOXKHO JIBa: MOYKHO HCIIOJIb30-
BaTh TEKCTOBBII (paiiy, B KOTOPOM 3aIHCHIBATH BCE CO-
orBeTcTBUA uMeH IP-agpecaM, a MOKHO BOCIOJIB30-
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®darin HOSTS, TOMbKO Yxe 6e3
pacLuMpeHusi, 40 CUX Mop cylie-
CcTBYyeT 1 paboTaeT BO BCex one-
paumoHHbIx cuctemax Windows,
NoAaePXMUBAOLWMNX  MPOTOKOS
TCP/IP (ero MOXHO HalTu B Ka-
Tanore $Windir$\System32\
Drivers\Etc). [lpaBga, no
YMOMYaHUIO OH COAEPXKMUT TOSb-
KO OfHY 3anuCb, CBA3bIBAOLLLYHO
mma localhost C agpecom
127.0.0.1.

BaThCA CIIEIMAJbHOU CJay:KO60i — cucmemoii DNS.
ITepBonauanbpHO, Korjga y3JjioB B VHTepHeTe ObLIO eIfe
He TaK MHOTrO, IPUMEHSJCI MMeHHO (aili ¢ uMeHeM
HOSTS.TXT, KOTOPBIA HOAAEPIKUBAJICS CETEBBIM IIE€HT-
pom Craudopackoro yuusepcurera (Stanford Research
Institute’s Network Information Center). Msmenenus
B Hero (haKTUUYECKU — pezucmpayus UMeH KOMIIbIoTe-
POB) BHOCHUJINCH TOJIBKO TaM, a 3aTeM dTOT (paly cKaum-
BaJICsA Ha BCe OCTajJbHBIE y3Jibl VIHTEpHeTA.

Korpa B mauase 80-x rr. Hauajicss OypHBIN POCT YuC-
Ja ysaoB MHTepHeTa, Takas cucTeMa IIPOCTO IiepecTasa
HOPMAaJILHO padoTaTh — B (DAl IPUXOAUJIOCH ITIOCTOSH-
HO BHOCUTHh M3MEHEHUs, N00aBJisds BCe HOBbIe U HOBHIE
y3JbI, fa M KOIMPOBaHWEe M3MEHEHHBIX (DailjioB Ha Bce
yaiabl B VIHTepHeTe 3aHMMAJIO Bce OOJbIIEe U OOJILIIIEe
BpEeMeHH.

B pesysbrare ObLIO MPUHATO PEIleHNEe OTKA3aThCS
oT eguHOTrO (hailyia U MepeiTu K pacnpedesenHHoil 6a3ze
0aHHbLX UMEH, B KOTOPOU OBLIMN BBILEJIECHBI 30HbL OM-
semcmeenHocmu. Takasa cucreMa IIOJy4YnsIa HasBaHUe
DNS (Domain Name System), oHa UMeeT IPEBOBULHYIO
CTPYKTYPY, B COOTBETCTBUU C KOTOPOII CTPOUTCA CTPYK-
Typa caMux JoMeHHbIX uMeH (puc. 10.2).

Kophesoil domen

d/ N\ b Ilomenwvt
.com .edu ru .be
nepe0zo YpoeHs
// \ 94 yp
4 / N\
microsoft.com mail.ru  rambler.ru Homenwvt

| www.microsoft.com
~

-

] google.com

8MOpP020 YPOBHS

sales.microsoft.ru

marketing.microsoft.ru

Homenwvt
mpemuezo YpoeHsa

Puc. 10.2. TIpumep CTPYKTYPHI JOMEHHBIX NMEH
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Pasymeetcs, kpynHble GupMbl
BOBCIO CTPEMSATCS 3arnofyynTb
«MPECTWXHbIE» JOMEHHbIE NMe-
Ha, oTpaxatolime X HasBaHue
unn cdepy gestensHocTn. NHo-
roa aTo NPUBOAMT K Kypbesam:
HanpuMmep, HUYEM He nMpumeyda-
TenbHOEe OCTPOBHOE rocyaapcT-
Bo TyBany, He4aBHO MOMNy4MB-
Lee cOBCTBEHHbIN JOMEH BEPX-
Hero ypoBHsi (tv), BMOMHE MO-
XeT cTaTb rMaBHbIM «3KCropTe-
poM» (C BeCbMa HeMarsbIM exe-
rOAHbIM  JOXOAOM) [OMEHHbIX
umeH 6onee HU3KUX YpPOBHEN
0N CalnToOB TenekoMmnaHui wu
UHBbIX (OVUPM  «TENEBU3UOHHOTO
6usHeca».

C Tex mop cemegoil UHGOPMAYUOHHBLYL UeHmp (Te-
nepsb oH HocuT HazBaume «InterNIC») oTBeuaeTr TOJIBKO
3a «KOPEHb» CHUCTEeMBI (ero OOBIYHO 0003HAUAIOT OTHOI
TOYKOM — «.» U B MIMEHaX y3JIOB IIPOCTO OIIyCKAIOT), 3a
COOTBETCTBYIOIIINIE KOpHe6ble cepsepv. (Root Servers
unu Root Hints) u 3a perucTpanuio 0oMeH08 6epXHezo
yposensa (Top Level Domains, TLD). [loMeHBI BEPXHETO
YPOBHA OOBIYHO UMEHYIOTCA II0 THUIIAM OPraHM3aIluii, B
yactHoctu, AaA CIIA (com — pajga KoMMepuecKuX,
edu — g o6pa30BaTENbHBIX, JOV — [AJIS IPABUTEIb-
CTBEHHBIX W T. 1.), ujau mo ctpaHam (ru — Poccus,
be — Besbrua u up.).

Huxe pacnonararorcsa 0omeHbl 6mopozo ypoeHs, pe-
THUCTPUPYyEMble B JOMEHaX BEPXHEr0 YPOBHA, W B HUX
yoKe JOIIyCKaeTCs PerucTpanus KakK y3JI0B, Tak U 00-
yepHux domenos (SubDomain). IIpm sTOM BaXHO, YTO
aIMUHUCTPATOP, 3apEeTUCTPUPOBABIINIM, CKaKeM, IO-
MeH company.ru, UMeeT NoJHble npaséa Ha ceoil 0o-
MeH — MOYKeT CO3LaBaTh JOUePHUEe JOMEHBI U PETUCT-
pUpOBaATh y3JbI 0e3 YBEeIOMJIEHUs JOMEHOB BEePXHUX
ypoBHeii. OTHAKO OH OTBeUaeT 3a IPaBUIbHOE (DYHKIINO-
HUpoBaume cucteMbl DNS B paMKax cBOeil 30HBI OTBET-
CTBEHHOCTH.

Cay:x6a DNS paboraer BecbMma ahdeKkTuBHO. s
HaXOJKJeHus J00oro saperucrpupoBanHoro B DNS
KOMIbIOTEepa (HampuMep, Www.Ccompany.ru) AocTa-
TOYHO OOPATUTHCA K ONHOMY U3 KOPHEBbLX Cep8epos,
KOTOPBIH Bo3BpaTuT crnucok DNS-cepBepoB, oTBeuao-
muX 3a JOMEH .ru. 3aIpoc K HUM IIO3BOJIUT BHIAC-
HUTH cunucok DNS-cepBepoB, MOAAePyKUBAIOIUX [I0-
MeH company.ru, OOpaTHUBIINCH K KOTOPHIM MOYKHO
OymeT yiKe BBIACHUTL IP-agpec KoMmIbioTepa
www.company.ru. AIMeHHO TaKoO!l aJrOpUTM JAelCT-
BU mpuMeHseTcA AJd OosbminHcTBa DNS-cepBepoB
IPU pa3peuleHuu uMeH.
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BcemupHasn naytuHa
(World Wide Web)

Temepb, KOrga Hallla CeTh MMOCTPOEHA, 3AIUINEeHAa, IO-
KiaoueHa K VIHTepHeTY 1 HACTpOeHa /Jisg paboThl C MMeHa-
MU y3JI0B, HAM OCTAeTCs TOJHKO Y3HATDH, KAKUe CJYHObL
mpegocrasisier HaMm VHTEDHET 1 KaKue IporpaMMbl HY K-
HO WCIIOJIb30BaTh IJIA PAOOTHI C ATUMU CIYIKOAMU.

Haumem ¢ camMoro mOMyJsIPHOTO CErOAHSI CepBUCa
WNuTepHera — Beemupuoiit naymunst, unu World Wide
Web (WWW, W3). 3ametrum, uto WWW saBidgeTca TOIb-
KO OJHOI M3 MHOKeCTBa cJIyK0, paboraromniux B HTED-
HeTe, OJJHAKO MMEHHO u3-3a Hee K VIHTEpHETY MOIKJIIO-
YaeTcs IOJABJISAIOINee OOJIBIIUHCTBO II0JIb30BaTEIEH
(MHOTHTE U3 HUX JasKe MoJaraioT, 4YTo MOHATUA « WW W »
u «/lHTepHET» COBIIAAAIOT).

OcuoBel WWW ObLin 3ajiodkeHbl B KoHIile 80-x rr.
XX Berka B EBpomeiicKoM IIeHTpPe SAAEPHBIX KCCJIEI0Ba-
auit (CERN) B Kenese. Ciy:x6a WWW 3agymbiBasiach
KakK yHUBepCaJbHas CPe/a, C ITOMOIIbI0 KOTOPOU yUYeHbIe
Moryi ObI OBICTPO OOMeHUWBATHLCA WH(popMAaIuei JH60To
THUTIa; CPea, B KOTOPOU CChlAKU MOTJIU ObI YKa3bIBaTh HA
zunepmexcmosbvle 00seKmbL, HaXOAAIUECA 6 JLI000M Me-
cme Hawell naanemut. B pesysnbrare 66LIH paspaboTaHbl
cama cucrema WWW, a3vik pasmemru 6e0-cmpaHul,
HTML (HyperText Markup Language) n cnoco6 adpe-
cayuu ¢ noMOw,bl0 YHUBEPCALbHO20 UleHmupuramopa
pecypca (URL, Uniform Resource Locator). Kpowme Toro,
ObLyIa co3maHa mepBasd nPozpamma npocmompa 6eb-cmpa-
Huy (6paysep), IEPBLI 8e6-cepep 1 paspaboOTaH nNPomo-
Koa ux es3aumodeiicmeus — HTTP (HyperText Trans-
fer Protocol). B 1991 r. Bce 5TO OBLIO OMyOJUKOBAHO B
WuTepHere 17151 CBOOOAHOTO MCIIOJIb30BAHUS.

World Wide Web mosxHO ompenesuTs Kak pacnpe-
OeseHHYI0 UH@MOPMAUUOHHYIO CUCMeMy, OCHOBAHHYIO
Ha ezunepmerxcme. CJIOBO «pacmpeiejieHHAsI» B TaHHOM
cjiyuae 03HAYAET, UTO JaHHBIE, KOTOPBIE 0TOOPAKAIOTCS
BammuM Be0-OpaysepoM, MOTYT pacmojaratbCs Kak Ha
cocelHeM KOMIIbIOTEpe, TaK W Ha cepBepe Ha APYyrom
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B WHTepHeTe cyliecTBylOT cne-
umarnbHble obwedocmyriHble
cepeepbl  Onsl  pasMeweHusi
geb-calimos (xocmuHea), Ha-
npumep Narod.Ru nnm Chat.Ru.
3pecb (Mocne BbINOMHEHUS He-
CNOXHOW npoLieypbl pernctpa-
uun) nobon xenawLwmin MoxeT
6ecnnatHO MONy4nTb BO3MOX-
HOCTb pas3MecTUTb CBOW COBCT-
BEHHbIN CanT.

KOHIIe 3eMHOTOo Inapa. Hampumep, B mpegenax 8eo0-
CMpAaHUUbL, Pa3MeINTeHHON Ha OJHOM CepBepe, MOJKET
oTOOpaKaThCA PUCYHOK, XPAHAIIUNCA HA COBEPIIEHHO
IPYTrOM cepBepe, Ha KOTOPBIA B MCXOTHOM TeKCTe BeO-
crparunbl (Ha as3bike HTML) cmesmana coOTBETCTBYIO-
I1as CChLIKA ¢ YKa3aHMEeM TOUHOTO aJjpeca pas3MeIleHu s
TOTO PUCYHKA.

Nudpopmanua B WWW 1mpexacraBiserca B BHUE
8e0-cmpaHuly, KOTOPbIe MOTYT COIEpP:KaTh OOBIUYHBIHN
TEKCT, UJIN JKe 2unepmexcm, a TakyKe npaKmuiecku ao-
oOvle Opyzue danHble, B TOM Yucjie rpaduKy, My3bIKAJTIb-
Hble UJIU BUJeOo-poauKu. Kpome Toro, Ha BeO-CTpaHU-
max MOTYT PpasMeNaTbCsa CCblIKU Ha  JIpyrue
BeO-CTPAHUIILI, XPAHAIIMECS HA TOM JKe caMOM WJIU Ha
J000M apyroMm cepBepe B MHTepHeTe.

CchLIKY Ha BeO-CTpaHUIIAX OTOOpPaKaIoTCsS KAK BBI-
IeJIeHHBIN (OOBIUHO ITBETOM UM HOJUEPKHBAHUEM) TEKCT
nin Kak rpaduueckue nzobpaxkenusd (puc. 10.3). Ecau
HaBECTU HA CCHLIKY YKas3aTejb MBININ, OH U3 CTPEJIKU
00BIUHO IpeobpasyeTcs B N300paKeHne «PYKHU C IIOTH-
TBIM YKa3aTeJbHBIM IaJbIleM». Jlt06asd TaKasd CChLIKa
peanusyet nepexod K APYroMYy THIEePTEKCTOBOMY TOKY-
MEHTY, KOTOPBIH MOKEeT OKas3aThCA He IPOCTO Beb-cTpa-
HUIeH, a, HaIIpuMep, HCIIOJHAEeMON IIPOTrpaMMOM HJIN
MYJbTUMEIUUHBIM (DAfIOoM; TOTA INEeJTY0OK MBIIILIO II0
CCBIIIKE OTKPBIBAET STOT MOKYMEHT.

Hanummre ﬁmﬁ KOMMEHTAPUI

Puc. 10.3. TunuuHas cchlIKa Ha BeO-CTPAHUILE

Beb-cTparuisr pasmemiaorca B WWW Ha ge6-cepse-
pax B BuJe CBA3AHHBIX APYT C IPYroM HaOOPOB, HA3hIBAE-
MbIX catimamu. CafiTbl MOTYT NPWHAIEKATH KAKOMY-
60 KOHKPETHOMY JINILYy WJIW OPraHU3alluU U IOAJAEp-
JKUBAIOTCA paspaboTumKamu (e6-macmepamir).

IIpu obpaiennu K BeG-caiiTy Bcerza OTKPBIBAETCSA
ero 2/a8Has CMpPAHUYQ, WHOTAA TaK)Ke HasbiBaeMas
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domawneil (home page). I'naBuas crpanuna (puc. 10.4) —

9TO IIOYUTH TO Ke caMoe, 4UTO 00JI0KKA

JKypHaJIa UIu

nepBas crpanura raserbl. OOBIYHO Ha Hell mybJINKyeTcsa
HamboJiee IPHUBJIEKaTeJbHAss HHMOpMAIUS (MHOrZA —
IPOCTO KAaPTUHKA WA MYJbTUMEIUUHBIN POJIUK), CHM-
BOJIMBUPYIONIAs comep:kaHue caiita. [Iasa ymobecTsa pa-
060THI HA TJIABHOM CTPAHUIE YACTO PA3MEIIa0T KOJIOHKY
OrJIaBJIeHUdA, Kapmy cailma, 1ub0 HABUZAUUOHHYIO na-
HeJlb, TI03BOJIAIONINE IIOCETUTEJISAM caiTa ObICTPO HAUTHU

TpebyeMyo MH(OPMAIIIIO.

4 Microsoft Poccus - Microsoft Internet Explorer
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«YnpaBAeHUE PYNMNoi KoMMaHWH.
Ha war enepeau»
IV exeropHblid PopyM pyKoBOAWTEAEH

B Hem zanor nofedsl 5 konkypentHod Gopebe? B ven cexper yoToHYMEOro yonexa?
KaK CTaTb MAEROM M COXPAHHTE STO NMAEPETED 3agTpal [IpAMAaWeHHbe

i BEICTYMINEHHIO HA NDakTHHeckom BopyMe 3 MapTa B MOCKBE B roCTHHALE
«Paguccon CNAaBAHCKAAY MEXLYHAPOLHEIE IKCNEPTE BHM3HECE M PYKOBOAHTENH
KPYNHEAWHX KOMNaHHA POCCHA NOCTApaTCH «3amAHyTe & Oyaywees, oGoyoat
CTPATErMH Pa3BMTHA GH3HECA B YCNOBHAX PACTYWeH KOHKYPEHUKH, NOOENATCA CEOHM
BHAESHHEN K ONBITOM,

MNoaapok nokynatento Microsoft Office 2003
C 1 deepana no 31 maa Z005 roga NOKyNATenks ABCATH NHUEHEMA DYookoA Bepoik Microsoft Office,
Bbinyck 2003 AnA manoro GusHeca NonyuaeT nodapok oT Microsoft!

Jyuwe srecte!
B nepuoa c 17 Aexafipa 2004 no 28 despana 2005 rona AefcTEYeT ciewnansHoe NDeAnoXeHre
Ana nokynatenei Microsaft SQL Server 2000,

HQUQHEHSM MepcoHaneHbly KOMOBKITEDOR
TIPHMATE YUACTHE B NPOrPaMMe xHecTHan Mrpas! KakAsa NPOASHHAA NMUEHSHOHHEA KONHA
onepaunoHHoi cucTemel Microsoft Windows XP noselwaeT Bawm waHck cTate 0fnafaTtensm npusa,

CheunansHoe NpeanoXedve Ana nokynatenei Microsoft windows Small Business
Server 2003

E neproa c 1 despans no 30 anpens sbl MoXeTe NOAY4MTE cinaky 20%  Ha KAHEHTCOHE IMLEH3HA
ana gocryna k Windows Small Business Server 2003,

| Microsoft Office Ana y4aWwmkxca M NpenoaagaTensei No CNeurancHoq ueHe!

|
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Microsoft,

# Pioe HOBOOTH
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® Ceunnap TechMet

@ Tnternet

Puc. 10.4. ITpumep riiaBHOI CTpPaHUIH caiiTa Koprnopanuu Microsoft

CrpaHuilbl BeO-CaliTOB OOLIUHO CTPYKTYPUPYIOT Of-

HUM H3 CJHeAYIIIUX Tpex CcII0co00B:

APEBOBUAHBIM MJIN IIPDOM3BOJIBHO.

JVNHENHBIM,
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Juneitnotit 8e6-caiim (Linear Web Site) momoben
OOBIYHOUM KHUTE: BBl HAUWHAETe C IepBO# (TJIaBHOM)
CTPaHUIlbI, 3aTeM IIePEeXOJUTe KO BTOPOIl, TPeTheil, ueT-
BepToii u Tak gaiee (puc. 10.5). Takue cafiTbl ya00HBI
TeM, YTO B HUX TPYIHO «3a0JyIUTHCA» — BBI BCETa MO-
JKeTe JIeTKO BEPHYTHCA He TOJbKO K IPEeAbIAYIeil u cJe-
IYIOIIel cTpaHUIlaM, HO M, €CJIU 9TO MPEIYyCMOTPEHO CO-
3maTenaAMU caiTa, K J0oii apyroii. Takoil cmocob
IpeacTaBJIeHUI NHOOPMAIIUU YACTO UCIIOIb3YIOT, YTOOBI
TIOCJIeIOBATEIbHO IIPOBECTU UMUTATEJNA MO IIeJION cepuu
CBABAHHBIX APYT C IPYrOM MAaTepUasOB WJIV CTATEeH.

.'. n:'wL“
)

-

B =

DS D

o Y0u'tE FeRgY for the
Paxt question

aBHas cTpaHvua

Puc. 10.5. JIuneiiuniii BeO-caiT

Beob-caiim ¢ dpesosudnoitc cmpyxmypoir (Tree Web
Site) opraHM30BaH TOJO00HO «TeHEaJOTMUYECKOMY Jpe-
By». BbI HaunMHaeTe c rJIaBHOI CTPAHUIILI, a 3aTE€M MO-
JKeTe BBIOPATb OAWH M3 HECKOJIbKUX pas3desos cainra
(puc. 10.6). Takas cTPyKTypa XapakTepHa JJis CAaliTOB
MHOTOITPOPUIBLHBIX OPTaHW3aUi WJIM KOMOAHU (Ha-
npuMep, IIPOU3BOAUTEIel ITPOrPaMMHOr0 o0ecIIeueH s
uan 000PYyHAOBaHUSA, KOTOPHIE XOTEJU OBbI IPEICTAaBUTH
pasauuHble JUHENKMW CBOE IPOAYKINU), Ny WHTep-
HEeT-MarasuHoOB, TOPIYIOIINX PA3HOOOPasHBIMHU TOBapa-
MU, U 0p. TUOUYHBIM OPUMEPOM TAaKOH OpraHm3aluu
caiita saBisdeTcsa BeO-caiiT kopmopamuu Microsoft
(www.microsoft.com).

Beb6-cattm ¢ npouseoavroii cmpyxmypoii (Random
Web Site) mpaKTuuecKu He UMeeT YeTKOI OpraHu3aIiuu
W YacTO IIPeACTaBJIsIET CO00Ii XAOTUUYHBIM MACCHUB WMH-
dopmaruu, CoOeqUHEHHON NePEeKPECTHBIMHU CCHLIKAMU.
BbI MoskeTe IIepexoauTh CO CTPAHUIILI Ha CTPAHUILY, HO
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Puc. 10.6. Be6-caiiT ¢ ApeBOBUIHON CTPYKTYPOI

OTBICKaTb, B KAKOM MeCTe caiiTa BbI ceilyac HaXOqu-
TeChb, WJIM BEPHYTHCA Ha IJIABHYIO CTPAHUILY OyIeT He
Tak-To mpocto (puc. 10.7). Takasa HenpodeccruoHaIb-
Hasdg CTPYKTypa xXxapaKTepHa [AJs HAUWHAIOIINX BeO-
MacCTepPOB UJIU [JIS OPraHMU3aIluil, He NMEINX YeTKO-
ro IpeJiCTaBJIEHUs O TOM, KaKyio mHGOPMAIUioO U B Ka-
KOM BHUJIe OHU XOTAT Pa3MECTUTh Ha CBOeM Beb-caiire.
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MaBHas cTpaHuua

=i =

Puc. 10.7. BeG-caiiT ¢ Mpou3BOJBbHON CTPYKTYPOI

Haxomneri, ciemyer yOoOMAHYTH O TaK Ha3bIBA€MBIX
8eb-nopmanax M NOUCKo8vlx cucmemax (9Tu GQYHKIIUIU
HepeaKo o0beAuHSA0T). THUNUYHBIMH NTpUMepaMu Beo-
HOPTAJIOB  SABJSAIOTCA CAWTBl www.rambler.ru u
www.yandex.ru. C roJIoBHOH CTPaHUITBI TIOpTaJia HOBU-
4yoK B VIHTepHeTe MOKeT IepeliTy Ha CaliThl, IOCBAIIEH-
HbIe TIPAKTUYECKU BCeM O00JIaCTAM KU3HU, MPUUYEM, KaK
mpaBuio, 9T0 OyayT Hambojee mocertaeMmble caiTbl. Ca-
Moe TJIaBHOe IIPU 9TOM — «He 3a0ayaurbesa B Cetu», T. e.
BCeTJja IOMHUTD, KaKYI0 MH(OOPMAIINIO BbI XOTEJI HAUTU
B HTepHeTe, U mmocTapaThbCcs He oOpallaTh BHUMAHUA Ha
Ipyrue, MOXKeT ObITh, Jaske 0oJiee MHTEpeCHbIe Belu. Pe-
ayM30BaHbI HA IOPTaJiaX TaK:Ke M ITOMCKOBBIE CHUCTEMBI,
TO3BOJIAOIINE NCKATh WH(popMaIluio B VHTepHeTe 1o 3a-
mpocy (kawuwegomy caogy mam dpase). [Ipumepamu yrcTo
TIOMCKOBBIX CHCTEM ABJIAIOTCA, HATIPUMED, Www . google. ru,
search.msn.com u ApyTue.
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Ckpunm — 9310 Hebonblias
nporpamma, peanuaytwoLwias Te
WM WHble  OelcTBUS  Ha
BeO-CTpaHuLe, Hanpumep WH-
TepakTMBHOe B3aunMofencTBue
C nonb3oBaTenem, 1 npeacras-
nsoLas cobon TEKCT (JIuCmuHe)
Ha ocobom s3blke MporpaMmMu-
poBaHus (JavaScript nnm
VBScript). W3BneveHve nuc-
TUHra cKpunTa u3 Tekcta Beb-
CTpaHuLpbl W €ero BbINOMHEHNe
ocyuecTBnsieT Beb-6paysep.

CTpoKa MeHio

Swia  [paecn s Mpssos  Cgpmnc  Croasea

Kak MBI y:Ke TOBOPHMJIM, MPOCMOTD BeO-CTPAHWUIL
IIPOU3BOJUTCS C IIOMOIIBIO CIIEINAIBHBIX IPOrPAMM —
6e0-0pay3sepos. Bpaysepnl obecrieunBaIOT B3aMMOJENUCT-
BUe ¢ BeO-cepBepamu 1o nporoxony HTTP u, nmoayuus
nauubie B popmare HTML, npaBuiabHO 0TOOpakaioT UX
Ha 9KpaHe (a TaKiKe BOCIIPOU3BOSAT, €CJIU 9TO MY3bIKAaJIb-
HBII Uan Bumeodaiis, UM 3alyCKalT Ha HUCIOJIHEeHUE,
ecau dTO mporpamma miau ckpunm). OHH TakKe II03BO-
JISIOT JIETKO MEePeXOAUTh OT CTPAHUIIBI K CTPAHUIE, OT
caliTa K caliTy — TaKue IIyTeIleCTBUSI YacTO Ha3bIBAIOT
«ceTeBBIM céppuurom» (web surfing).

HecmoTpst Ha TO, YTO CErOAHs CYIIECTBYET MHOMKECT-
BO Pas3JIMYHBIX Opay3epoB, BCe OHU MMEIOT OOIIre YePThI.
Ha puc. 10.8 moxkasaHbl OCHOBHBIE KOMIIOHEHTBI OKHA
6paysepa Internet Explorer — momo0HbIe UM BbI HalimeTe
MIPaKTUYEeCKU B JIIOOOM APYroM COBPEMEHHOM Opaysepe.

WHaukaTop akTMBHOCTH

Mawens
MHCTPYMEHTOB

AnpecHas
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Microsaft Pocenn
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Wirdows

Office
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[Rodasuas nep iy narngyea el
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Puc. 10.8. KommoueuTts! okHa Opaysepa Internet Explorer
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Bnepen

(R CR e Al e I GIE

Haszan OcraHoBuTh

ITazens mHCTPYMEHTOB Opays3epa COLEPIKUT Pas3aIud-
Hble KHOIIKU, KOTOpBIEe IeJaloT IIyTelllecTBue 1o Bce-
mupuou I[laytune 6osee ynooubsiM (puc. 10.9).

0O6HoBUTL

Homou

Mownck HabpanHoe Meana XKypHan Mevars

Moura

Puc. 10.9. CraugaprHas nasenb uHCTPYMeHTOB Opaysepa Internet Explorer

CerogHst «AoMalLHen CTpaHu-
Lev» 0bbIMHO Ha3bIBAOT NPOU3-
BOSbHbIA BeB-cant (nMnbo npo-
CTO «YUCTbIN NUCT» Ge3 Kakow-
nmbo nHdopmaLlum), ¢ KOTOporo
no yMOMYaHuio Bcerga HaduHa-
eTcs pabota B VHTepHeTe no-
cne 3anycka bpaysepa. Agpec
3TOro cawta MOXHO ykasaTb B
HacTpoiikax 6pay3epa, Hanpu-
Mep, caenatb «dOMalLHen cTpa-
HULEen» nopTan www . yandex . ru.

Kaxxgas

KHOIKA 3/eCh BBINOJHIAET 0OCOOYIO

(PYHKIIUIO:

]

a

Hasan (Back) — BoaBpaiiaer Bac Ha IIpeabIay-
IIYI0 IPOCMOTPEHHY0 BeO-CTPAHUILY;

Bmnepen (Forward) — mepemerliiaet Bac Ha CJeny-
IOIYIO CTPAHUILY, €CJIU Iepea STUM ObliIa HaMKa-
Ta KHonnKa Ha3san;

OcranoButs (Stop) — mpekpaiaer 3arpysky re-
KyIleil BeO-CTpaHUIIhI;

OonoButh (Refresh/Reload) — 3anoBo 3arpy:xa-
eT TeKYIIYI0 CTPAHUILy B 3TOM K€ OKHe, OOHOB-
JIAsS ee CONEePIKIMOe;

Homoii (Home) — mokKaspIBaeT CTpaHUIYy, KOTO-
PYIO BBl HACTPOWJIU B KauecTBe «JOMAULHell»;

ITouck (Search) — OTKpBIBaeT CIenUAJLHYIO
cTpaHuNy (UJau maHeJgb Opaysepa), I'e MOYKHO
BBECTM TOUCKOBBIA  3ampoc K  CJay:k0e
search.msn.com;

HN36pannoe (Favorites) — oTKpBIBaeT CHUCOK
CTPaHUII, CCHLIKY Ha KOTOPbIE BBl COXPAHUJIU pa-
Hee (CBOEro poja «3alnCHAas KHUMKKAa» aIpecoB
Be0-caiiToB);
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O Myastumenua (Media) — ccblika Ha MyJIbTHME-
IUUHBINA caliT WindowsMedia.com;

O Kypman (History) — oOTKpBIBaeT CIHCOK
BeO-CTPAHMUIL, IIOCEI[eHHBIX BAMH B IIOCJIEIHIE
nHU (110 yMoryaHuio — 3a nocyaenaue 20 gHei);

Q IToura (Mail) — oTKpbpIBaeT Ballly HIpOrpaMMy
3JIEKTPOHHOM IOYTHI, MO3BOJIAA OTIPABUTH KO-
My-JI100 COOOIeHre, KO0 IPOCMaTPUBAEMOM
BeO-CTPAHUILI UJIU CCHLIKY Ha Hee;

Q Ilewats (Print): mosBossger pacmeuaraTh TeKY-
Iy Beb-cTpaHuIly Ha Oymare.

Hnsa ceasu ¢ UHTepHETOM AOMAIIHUX II0JIb30BaTeJield B
OCHOBHOM IIPUMEHSIOTCA Pa3JIMUHbIE MOJEMHBIE DeIlle-
HuA. KoJJIeKTUBHBIE AOMAIITHUE CETH W KOPIOPATUB-
Hble KJUEHTHI, KaK IPaBUJO, UCIOJb3YIOT CKOPOCTHOE
TMOCTOSTHHOE TOAKJIOUEHUE TI0 BBIJEJIEHHONU JUHUU WU
IO OIITOBOJIOKOHHBIM KaHAaJaM.

Ha yposue mpotokosa IP nna pa6orwsr ¢ uTepHE-
TOM HCIIOJB3YIOTCS JINO0 OOBIUHBIE MapPIIPYyTU3ATOPHI,
uTo TpeGyeT GOJBIIIOTO KOJIUUECTBA PealbHBIX [P-aape-
COB U He 00ecIieurBaeT AOJKHOI 3alIUTHl BHYTPEHHUX
KOMIBIOTEPOB, JUO0 MapIIPYyTU3aTOPHI C MOAAEPIKKOI
TEeXHOJOTUU TPAHCIAAINU ceTeBbIX agpecoB (NAT).

s yomobHo# paboTsl ¢ THTepHETOM cjeayeT ycTa-
HOBUTH U HACTPOUTH B CETU CEPBEP CUCTEMBI JOMEHHBIX
umeH DNS, xKoropsliii 6ygeT mpeo6pa3oBLIBATH MMEHA
yasoB B IP-angpeca.

Hawub6osee monyssapHoit ciy:k60it UHTepHETA ABJIA-
erca WWW, mpezcraBisionias codoit riaodaabHyI0 pac-
IpeneeHHYIO0 CUCTEMY BeO-CEPBEPOB C caMO¥l pPasHOO00-
pasHOUl TruIepTeKCcTOBOM wuHMOpMAaIVel, IOCTyI K
KOTOPOII OCYIIECTBJISETCA C IIOMOIIBIO CIEeINaJbHBIX
mporpaMM-6paysepos.
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@ Bonpocbl n 3agaHus

1.

2,

»

10.

1.

Kakue B03MOKHBI CIIOCOOBI gocTymna B MuTepHer?
KakoBbI 1X OCHOBHBIE PA3JIUUYUI?

Kaxue Bunsl momemMoB BeI 3HaeTe? B ueM cxoncTBO 1
pasiauuna uX (PYHKIMOHHUPOBAHUS IIPpH padoTe C
Nurepuerom?

. B uem pasHuIa MEeXAYy TE€XHOJIOTUAMMU BbBIAEJTICHUA

peanbubIX IP-agpecoB m TpaHCASAINN CETEeBBIX aj-
pecos? Kakasa us HUX sABJseTcsa 0ojiee IPEAIIOUTH-
TeJbHOU U mouemy?

. B ueM cyIIHOCTH TPAHCASAIINU CETEBBLIX aapecoB?

Kaxue npeumyiecrsa oua obecneunsaer? Ecth au
y Hee HENOCTATKMU II0 CPABHEHUIO C BBIAEIEHUEM
peanbHbIX IP-ampecos?

. Mo:xkHO i1t «IIPEBPaATUTBh» CBOM KOMIIBIOTED, IIOOKJIIO-

yeHHBIN K VIHTepHeTy uepes mpoBaiiiepa, B «CepBeEP
nocryma K VIHTepHeTY» AJ1s BCell AOMAIITHell KOMIIBIO-
TepHoi cetu? Uro mms aToro tpebyerca?

. Uro trakoe DNS? Kak ona paboraer?
. Kak crpykrypa samucu moMeHHOro mmeHU (He-

CKOJIBKO «CJIOB», B3alWCAHHBIX 4Yepe3 CHUMBOJI
«TOYKHW») CBA3aHA C [OPEBOBUIAHON CTPYKTYpPOI
cay:xk061 DNS? (IlosicHuTe Ha IpuMepe B BuUie
YCJIOBHOU CX€MBL.)

. B uem 3akauaeTcd OCHOBHOE IIpeumMyniecTBo

DNS?

. Hoquy II0OABJIEHNE HOBBIX NOMEHHBIX MMEH BepX-

HEro ypoBHS BCerja BhI3bIBAET 3aMETHBIN asKHOTaK
BO BceM mupe?

Kax BBI cumrTaeTe, KaKue IIPeMMYIIeCTBA U HEIO-
CTAaTKU MOIJVIa OBI AaTh BOSMOMHOCTH perucrpammumn
JOMEHHBIX MMEH H€ TOJIBKO Ha aHFHHﬁCKOM, HO U
HA HAIIMOHAJIBHOM fA3bIKe (HampuMmep, pyccKom)?
Oxoso 10 mer Hasaja ogHA M3 POCCUUCKUX (GUPM
TIPeAJIOKUIIa CO3AATh «CIYMKOY PYCCKUX TOMEHHBIX
uMeH» (IIpaBia, TaK U He «IPUIKUBIIYIOCA»), IIO-
3BOJIAIONIYI0 PEruCTPUPOBATH «PYCCKOSSBIUHBIE»
azgpeca canToB. IIpu 9TOM HMKaK He 3aTparuBaJics
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12,

13.

14,

15.

16.

17.

18.

19.

cymiectBytomiuii mexauusMm DNS, a mjgsa paboTwl ¢
«PYCCKUMM» aJpecaMy CaiiTOB KaiKIOMY KJIUEHTY
IIpejJiarajioch YCTAHOBUTDH HA CBOM KOMITBIOTED CIIe-
MUAJIbHYIO IPOrpaMMy-yTUAUTY. Kak, 1o Baiiemy
MHEHHUI0, MoTrJia ObI OBITH OpraHM30BaHa paborTa Ta-
KOH «cay»kObl umen»? Ilouemy oHa He HaIILIA IIIH-
POKOro mpuMeHeHuA?

Yro tarkoe «Bcemupnas Ilayruna»? Kakoa mcTo-
pusda ee mosaBieHusa? Kaxkue oCHOBHbIE KOMIOHEHTBHI
moTpPeboBANINChH IJIS ee peaanu3alinm?

Yrto 03HAUAET TEPMUH «pacIpereeHHAasI» B OIpeme-
ageauu WWW kak «pacupefeleHHON MHMOPMAIIY-
oHHOI cucTembl»? Kakwme mpemmylectBa U HeIO-
CTaTKU CBA3AHBI C 9TUM cBoiicTBoM WWW?

B uem 3aKJifouaeTcA uAes THUIIEPTEKCTOBOTO IIPEJ-
craBieHusa nHopMmanuu? KakoBbl ee mpeumyiie-
cTBa?

Yro Taroe Beb-cTpanuia? Beb-caiiT? BeG-cepBep?
Kak BzamMoCBA3aHBI 9TU IMOHATU?

Kaxkoii moskeT ObITh TUIIMYHASA CTPYKTypa Beb-caiita?
B uem 3aKJII0YAIOTCSA IPEUMYIIECTBA W HEeIOCTATKU
Ka)KJOTO W3 TpPeX BUAOB CTPYKTYpPhI Beb-caiiTa?
B Kakux ciryuasix ©MeeT CMBICJ IPUMEHSATh Ty WU
UHYIO CTPYKTYpPY?

KakoBo HasHaueHUe BeO-IOPTAJOB U IIOMCKOBBIX
cucrem? (IIpuBeguTe IpUMEDHI.)

Yro Taxoe 6paysep? Kakoso ero nasuauenue? Kak
BBl cumTaeTe, mouemy mmeHHO Internet Explorer
ABJIseTCA HamboJee MONYJAPHBIM Opay3epoM, XOTsd
IpU KeJaHUU MOYKHO YCTAHOBUTL IIPAKTHUUYECKU
Ja1000#1 Opaysep M3 HECKOJbBKHUX APYIUX HUX «Ce-
meiicTB» ?

KakoBbl ocHOBHBIE (GYHKIMOHAJIBLHBIE BO3MOKHO-
ctu 6paysepa Internet Explorer? Kax umu ympas-
JATE?
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B aToi rnaBe

Bbl HargeTe OTBeThl
Ha cnepyouwme
BONpPOChHI:

Kak pabomaem
aneKmpoHHasi nouyma?
Kak cozdamb yyemHyto
3anuckb 3/71eKMPOHHOU
noymsi?

Kak nonyyamsb

u omnpaesnsimb
3/1eKMpPOHHbIe
coobuweHus?

Kakoeb! npasuna
sexniusocmu

npu obweHuu

8 UHmepHeme?

HAnsi ye2o co3daromces

OUCKYCCUOHHbIE
epynnbi (hopymbi)?
Ymo makoe
M2HOBEeHHbIe
coobujeHus?

Kak npuHumamb

u omnpassnsimb
M2HOB€eHHbIe
coobweHusa?

B yem 3aknro4aemcsi
coemecmHoe
ucrnosib308aHue
¢hatinoe?

Kak onpedenume,
nezanbHO U
coemecmHoe
ucnosib308aHue
hatinos?

CpencrtBa oOLeHunsA
N oOMeHa AaHHbIMMU.
NMpaBuna noBegeHus
B UHTepHeTe

Pamee MBI mosHakomuiuch ¢ BcemupHO#l mayTuHOM
(WWW) — ogHUM 13 OCHOBHBIX NH(MOPMAIMOHHBIX pe-
CypCOB, Pagu KOTOPOI'o OOJBINNHCTBO II0JIb30BaTeIeN U
nogkaouaerca K MurepHery. OnHako MHTepHeET Kak
ryiobasibHas cpeja mepefadyy WHOOPMAIUY IIPeJoCTaB-
JgeT U APYyrue MHTepecHble BO3MOKHOCTH: 3JIEKTPOH-
HYI0 TIOYTY, OOMEH MIHOBEHHBIMHU COOOIIEHUAMU,
obMeH (aiiaMy ¥ MHOKECTBO JPYTUX. SHAKOMCTBY C
HUMMU IIOCBAIIleHa dTa IJaBa.

3neKTp0|-|Ha;| no4yTa

INeKMpPoOHHAs noyma, e-mail — ogHa u3 HamuboJee yac-
TO ucmnoab3dyeMbrx (mocie WWW) BosmosxkHOCTEH MH-
TepHeTa. Kamawrit JIeHb COTHU MUJIJINOHOB
3JIEKTPOHHBIX COOOII[EHUH OTIPABJIAIOTCA M IMPUHUMA-
IOTCA II0 BCEMY MUDY. JI1000#1 MoIb30BaTE b, UMEIOIINI
IocTyn K MHTepHeTY, MOKET JIETKO 3aperuCTPUPOBATh
OecIIaTHBIA ITOYTOBBIM AWK HA OJSHOM K3 O0OIIeo-
CTYIHBIX CEPBEPOB OJJIEKTPOHHOM IIOUTHI, COOOIIUTH
IPY3bAM M 3HAKOMBIM CBOII ajpec M IOYTH cpa3y Ha-
YaTh OTIPABIATL U MOOJyYaTh COOOIeHus e-mail
(puc. 11.1). A B KOPIOPATHUBHOI Cpele 3JIEKTPOHHAas
mouTa y:Ke JaBHO CTajia OLHUM U3 OCHOBHBIX METOJOB
B3aUMOJENICTBUA MeKIY COTPYAHUKAMU.
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Mpueet!

Tak Kak Tam HAcYeT CerofHAWHero zaeTpaka? MoxanyicTa, oTeeTeTel

S

Wawa

P.5. Moceinaw KapTy, Kak NPOEXaTE K PECTOPEHY.

Puc. 11.1. ITIpumep 3JIeKTPOHHOTO COODOIIEHUS

PabGoraer sJeKTpOHHAs TMOYTA IPAKTUUYECKU TaK
JKe, KaK u oObIuHas. B Heil ToKe ecTh MUchMa, KOHBEP-
THI C aJpecaMu, CJy:K0a HOCTaBKM, ITOUTOBBIE AMTUKHU.
OxHAaKO JOCTaBKAa AJIEKTPOHHOTO IIHMChMAa, B OTJIUYNE OT
OOBIYHOTO «OyMasXKHOTO», PEIKO 3aHmUMaeT 0O0JIbIlIe MU-
HYTHI.

YT0o0BI OTIIPABIATH U IPUHUMATH 3JI€KTPOHHEIE CO-
00IIIeH s, BAM TOTPEOYETCS KAUCHMCKOe NPozpammHoe
obecneuernue 01 pabomobl ¢ INEKMPOHHOU NOLmMoil. ITo
MoKeT ObITh, Hampumep, Microsoft Outlook, Outlook
Express mnau 1060 APYyrofi noumoeaulii KAUeHN, WIn
JKe TpocTo Opaysep, MOCKOJbKY MHOTHE IIOYTOBBIE
cepBepbl, 0COGEHHO 00IIEeAOCTYIIHbBIE, TPEIOCTABISIIOT
T0JIH30BAaTENAM BeO-uHTepdeic 11 paboThl CO CBOUMU
IIOYTOBBIMU AITMKAMM.
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Cnam (SPAM, «Shoulder Pork
and haM»/«SPiced hAM») — B
OyKkBanbHOM MepeBoAe «npec-
CcoBaHHasi BETYMHA C NPsSIHOCTS-
MU» (Koraa-To peknamomn UMeH-
HO 3TOro TOoBapa ero cupma-
n3roToBuTesb ByKBanbHO «3aBa-
nvBana» rMoyvToBble SLUUKA —
Torga ewe obblyHbIe, HE ANEKT-
POHHbIE, — MHOMMX amepuKaH-
ckux rpaxgaH). CerogHs 370 no-
HATME o6o3HavyaeT Gecrones-
Hble COOBLLEHMST 3NEKTPOHHOMN
noYyThl, NPUHYAUTENBHO pacchl-
naemble 6onbLIOMy Yucny abo-
HEeHTOB. Takume coobLLieHus
06bIYHO cofepkaT pekrnamMHble
00bABNEHMUS, ONUCAHNS «CMOCO-
60oB ObicTporo oboraieHus»
n np. K coxanenuto, ceroaHsi 6o-
nee 80% 3NeKTPOHHbIX NUCEM
B /IHTepHeTe siBNsieTcs cnamom.

BoabIIMHCTBO KINMEHTCKUX ITOYTOBBIX IIPOTPAMM KCIIOJb-
3yeT npoTokoJybl POP3 u IMAP4 mis mogkJIHOUYeHUS K
TOJIb30BATEJILCKOMY MOUTOBOMY ANTUKY U CUUTHIBAHUS
mouThl, U IPOTOoKoa SMTP — s oTHpaBKHU IIHCEM.
Beb-mocTyn K IMOYTOBBIM SIIHKAM OCYIIECTBJISETCSA IIO
aporoxoxy HTTP.

s obecrieueHUs 3aITUTHI IPU IIPUEMe U mepegaue
TOYTOBBIX COOOINEHUN PEKOMEHAYeTCA WCI0JIb30BaTh
npomoxoa SSL (Secure Sockets Layer).

IIporpamma Microsoft Outlook mis paGoTe! ¢ mou-
TOBBIM cepBepomM Exchange wucmoabayer npomoxo.
RPC, BrJIIOUAMOINUI B ce0sd BCTPOEHHBIE MeXaHMN3MbI
obecmeueHnss 6e30ITaCHOCTHU KaHaJa.

HamomuuM, uTo mmpu paboTe ¢ 3JIeKTPOHHOUN IIOUTOMR
caenyeTt 00s13aTeILHO I0JIb30BATHCS COBPEMEHHBIMH aH-
TUBUPYCHBIMU IIPOTPAMMAaMM U, *KeJaTeIbHO, CPeICT-
BaMHU 3aIUTHI OT HEXKeJaTeJbHO MOUTEl — Ccnama.

B g060M ciyuae mpmHIUIB (QYHKIIMOHUPOBAHUA
9JIEKTPOHHOH IOUTHI CJIeyIOIIe:

0O BbI HAOUpaeTe CBOe IUCHMO, 00A3aTeJIbHO YKAa3hI-
Bas BJIEKTPOHHBIN aapec IIojydaTess CcooOIe-
HUa (Hampumep, myfriend@mail. ru);

O mocse HaKaTuA KHONKK OTmpaBUTh TOYTOBAS
nporpamMma (ujaum 6Gpays3ep) KOHBEPTHUPYET COO00-
IieHue B HYKHBIH (popMaT U OTIIPABJISET ero Ba-
1ieMy IIOYTOBOMY CEPBEDY.

Hanbiie HaunHAET paboTaTh IIOYTOBBIN CepBep:

Q myrem obparntenusa K DNS-cepBepy momena, B KO-
TOPBIII HAIpPaBJIEHO Ballle MUCHMO (AJA 3TOTO B
DNS perucrpupyercs creniuaabHasa 3allUCh TUTA
«noumosuLii oomennurx» — Mail Exchanger, nin
MX), Bamm cepBep ompenesasier uMa u IP-aapec
TIOYTOBOTO cepBepa IoJIyUaTess;

O MexXay o00uMMU IIOUYTOBLIMU CepBepaMU yCTaHAaB-
JuBaeTca coefuHeHuUe 1o npomokxoay SMTP
(Simple Mail Transfer Protocol, miu «mpocToii
IPOTOKOJI Ilepefadyu IIOUTHI»), U Ballle IHUCHMO
nepefiaeTcs yoAaJeHHOMY CEPBEPY IOJIydaTesisd.
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Heobbl4HbIi cumBon «@», Ha-
3blBaeMbIVi B NPOCTOPEYNI «CO-
6akoiny, B KOMMbIOTEPHbIA 06U-
XoA BBeN cosfaTenb OAHOM 13
MepBbIX MOYTOBLIX NPOrpamm
nns ARPANet, Pain TOMNMHCOH.
B aHrnunckom s3bike cumBoOn
«@» («KOMMepYeckoe 3T») Yac-
TO MWCMOMb3yeTcs B LEHHWMKax
(Hanpumep, 3anuck «10 items @
$5.28» o3HauaeT: «10 WTyK Mo
5.28 ponnapa»). TOMINHCOH Bbl-
Gpan 3ToT CMMBOI NOTOMY, YTO
OH He ynoTpebnsaeTcs HU B Kakmx
MMeHax W, COOTBETCTBEHHO, He
MOXeT Bbl3BaTb MyTaHULbI.

CepBep azpecaTa OpUHUMAET IINCbMO, OIPEIessierT,
CYILIECTBYET JI Ha dTOM CcepBepe TPeOyeMbIil II0UTOBbI
AWK, IPOBOAUT APYyTue IPOoBepKu (HampuMmep, He IIe-
PEeIloJIHEeH JIU [IOUTOBBIH AWK MOJyUYaTessA) U, eCJIU BCe
B IOPAJKE, AOCTaBJseT mucbMo. Temepp MmoJydaTesb
nuUCchbMa, HCIOJb3ysl CBOIO IIOUTOBYIO IIPOTpaMMy, MO-
JKeT IIPOCMOTPEeTHh Ballle COOOIIeHue.

HecmoTpss Ha DOBOJIBHO OOJIBIIIOE KOJHUYECTBO 3a-
IefiCTBOBAHHBIX 3[eCh KJUEHT-CEePBEPHBIX U CepBep-
CepBepHBIX Olleparuii, JOCTaBKa 9JeKTPOHHOTO INChMA,
Kak Mbl ysKe TOBOPUJIU, IIPOUCXOAUT OUYEHb OBICTPO,
WHOTA B CUUTAHHBIE CEKYH/BI.

Yr0o6BI OTHPABJIATH U IIOJYyUYATh 9JIEKTPOHHBIE TUCh-
Ma, HeoOX0oauMa YyemHas 3anuco 3JeKmMpoHHOI NOUMmbL.
Ee Mo:xHO monyunTs B yueOHOM 3aBeJeHNMN, Ha padoTe
WM y IpoBaiifepa, Jubo, KaK y:Ke TOBOPUJIOCH, 3aPeru-
CTPUPOBATH HA OECIIATHOM OOIIEJOCTYITHOM IIOYTOBOM
cepaepe.

ITpu cospanum yueTHOI 3alIucu AJid Bac OyJeT 3ape-
TUCTPUPOBAH YHUKAJBHBINA 2JeKMPOHHbLIL adpec, CO-
CTOANINI M3 MMEHU MOJIb30oBaTess (ero, Kak IIPaBUJIO,
MOKHO BBIODATh IO CBOEMY JKeJaHUIo), 3Haka «@» u
Ha3BaHUA JOMeHa: Hanpumep, myname@hotmail.ru.
Kpome Toro, BBl mosryunTe YHUKAJIBHOE UM IIOJH30Ba-
ey (account, login name) u napoJib, KOTOPHIE ITIOHAO-
0saTCsS BaM AJI HMOAKJIIOUYEHUS K cepBepy, Koraa BbI Oy-
JeTe IIPOBepATH (MMOJIydaTh M OTIIPABJSATH) CBOIO
9J€KTPOHHYIO IIOUTY.

Bce cucrembl mepegaun sJIEKTPOHHBIX COOOIIEHUI,
XOTSI U XapaKTePU3YITCA PA3IUUYHBIMU BHYTPEHHUMU
dopmaTaMu muceM U «d3JEKTPOHHBIX KOHBEPTOB» (HAa-
MOMHUM, YTO AJISI B3BAUMOIEHCTBUS PA3HBIX ITOUTOBBIX
CHUCTEM IIPUMEHSIOTCS 7104Mmosvle ULA03bl), HO TeM He
MeHee HCIIOJIB3YIOT II0X0K1e 0a30BbIe BJIEMEHTHI CO00-
mienus (puc. 11.2). ITosaTomy, eciiu BBI IToiiMeTe Has3Ha-
UyeHre KaKJIOT0 U3 9TUX BJIEMEHTOB, BbI CMOYKETe IOJIY-
YaTh U OTIIPABJSATH 9JIEKTPOHHBIE COOOIIeHUs B JIIO0OI
IOYTOBOH cuCTeMe.
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BnoxeHus

Mpueet!

Tak kak Tam HACYET CEMOAHAWHEro 3aeTpaka? MNowanyicra, oTBeTeTe!

Cmaiinnk

Mawa
Teno nucbma
P.S. NMoceinaro kapTy, KaK NPOEXATE K PECTOPAHY.

Puc. 11.2. TunuyHbie 9J1€MEeHTHI 9J€KTPOHHOT'O COOOIEeHU S

BaszoBrnie sy1eMeHTHI 9JIEKTPOHHOTO COODIEeHMS:

Q umsa u adpec noayvameas — TOUHO Tak Ke, KaK
¥ IPU OTIIPaBKe OOBIYHOTO IIHMChMAa, 00A3amens-
HOo (WMHAYe THCHBMO HEBO3MOYKHO OyIeT mocTa-
BUTBH) CJENyeT YyKasaTb 3JEeKTPOHHBLIN aapec

BOMLLIMHCTBO * MOYTOBLIX MPO- TOT0, KOMY BBI IIOCBHLIAETE 9TO COODIIeHNE;

rpamMmm cojepxat B CBOeM CO-

cTaBe adpeckylo KHuey, nosso- Q umsa u adpec omnpagumeJsi — Ballud COOCTBEH-
NAIOLYIO COXPAHATE “ACTO G- HbIe UMA U aJpec. OTU IapaMeTphl OOBIYHO aBTO-
nonb3yemMble afipeca 3IeKTPOH- .
HOWM MnouTbl ANS nocﬂenymmeﬁ MaTH4YeCKM IIOACTABJIAIOTCA mpu OTIIPaBKe
GbICTPO MOACTAHOBKM B COOT- nuchMa IIOYTOBOM IIPOTrPaMMOM UM CEePBEPOM;
BETCTBYOLME NOSIA NUCbMa.

QO mema — KpaTrasg (GOPMYJMPOBKA COJAEPIKAHUA

BaIero nmrucbMa,

Q epemsa u dama — KaK IPaBUJIO, aBTOMATUUECKU
3aIOJHAIOTCA IIPOTPaMMOI 3JIEKTPOHHOUN ITOYTHI
WM CEPBEPOM IIPH OTIIPaBKe IIHMChMA;
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Q meso nucvbma — COOCTBEHHO TEKCTOBOE COOOIITe-
HUe;

Q 8J0XeHUs — BJIOXKEHHBIE B 3JIEKTPOHHOE CO00-
mieHue Gaiiabl, B TOM 4Yucje rpa)uuecKue 1300-
paskenusi, MUPPOBLIE 3BYKO3AIIHCH, TPOTPAMMBI
U TOKYMEHTHI;

Q rkonusa (cc, coxkpalieHue oT «carbon copy», «Ko-
NUpKa») — B 9TOM IIOJIe MOYKHO BBECTU 3DJIEKT-
POHHBIH aJipec elrle OJHOTO I0JIyYaTesIsd, €CJIU BbI
XOTUTE, UTOOBI €My ObLlIa OTIpaBJieHa KOIUA
JaHHOTO IHNCHMAa;

Q «caenas konua» (bee, mnu «blind cc») — ToO XKe,
YTO M OOLIYHAS KONMUSA, HO «OCHOBHOII» aapecar
He Oydem 3HamMb, UTO KOIUA IHUChMa ObLIA OT-
IpaBJIeHA APYTOMY IIOJIy4YaTeJIio.

MpaBuna BeXnNMBoOCTU Npu paboTe C NOYTOM

JJIEKTPOHHASA IOYTa IIPEJOCTAaBUIIA JIIOAAM HOBYIO BO3-
MOXKHOCTh OOIIeHWA ¥ BO3POAUJIA DIUCTOJIAPHBIN
JKaHp, YyTh OBLIO He 3a0BITBHIA mOCJie M300peTeHusd u
IOBCEMECTHOT'0 pacmpocTpaHeHusa TeiaedoHoB. OZHAKO
yTOOBI TaKOe O0IeHne ObIJI0 B3AMMHO BEKJIUBBIM U Oe-
30IIaCHBIM, CJIENYyeT B3allOMHUTH HEKOTOPBIE IIPOCTHIE
npasujia. IIoJHBIN CIIMCOK 3TUX NPAsuUJ Cemegozo amu-
Kema, unu «Hemurxema» (Netiquette), HeTpyAHO HaWTH
B HTepHETE, HAIpUMED, HA CTpaHUIE http://www.
albion.com/netiquette/ mam B mepeBoZe Ha pycC-
CKUI A3BIK — Ha caliTe http://www.helios-tv.ru/
rules/netiquette/.

1. Bcerga momuuTe, 4TO 8bL 00u,aemecsv ¢ A00bMU, A
He ¢ Komnbviomepamu. ITO, MOXKAJIYH, caMoe TJaB-
HOe, UTO HYKHO He 3a0bIBaTh Ipu padore B MHTEp-
HeTe.

2. CrapaiiTecs Bcerga ykasbiBaTh B 1moJje Tema, o ueMm
UIEeT pPeub B IHCbMeE, YTOOBI IIOJAYUYATEJb CPa3y MOT
Y3HATh O €r0 COJePIKaHUU.
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HekoTopble cokpalleHus,
4acTo WCMomnb3yemble B
none Tema (1 BooGLLe npu
obLeHun B VIHTepHeTe):

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 cKkpomMHOMY
MHEHWIOY;

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

BTW («By the way») — «Kctatuy;

BBL («Be back late(r)») —
«Bbyay nosaHoy, «BepHycb
Mo3aHOY;

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

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

BCNU («Be seeing you») —
«YBUOMMCS».

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

:-) — ynbIbKa;

;=) — NOAMUINBaHME;

1 =% — nouenyn;

1= ( —rpycrb;

: =0 — U3YMIIEHUE;

: =0 — KpUK;

:-D — CMex;

{} — 3eBoTg;

: =P — nokasblBaTb A3blK;

:=| — ObITb B pa3gymbsx;

1 => — 3nas YXMbISika;

: =/ — HENOHUMaHWE;

8-) — [0OBOMbLCTBO;

nT. 4.

. 3beratiTe ncnoIb30BaHUS ITPOMUCHBIX OYKB B TEK-

CcTe MUChMa: 9TO YACTO BOCIIPUHUMAETCSA KaK HEeBOC-
TUTAaHHOCTDL (BCe PaBHO, UYTO I'POMKO KPHUYATh IIPU
OOBITHOM pPasToBOPE).

. UTob6nI cmesiaTh OOIIeHWE CO 3HAKOMBIMHU U OJIM3-

KUMU JIOIbMU 00Jiee «9MOIIMOHAIbHBIM», MOXKHO
HCIOJL30BATh TAK Has3bIBaeMble «CMAULUKU» —
POKUIIBI, COCTABJIEHHBIE M3 HECKOJbKUX CHUMBO-
JIOB.

. CrapaiiTech mucaTb KOPOTKHE COOOIIeHNs, a IJINH-

Hble — pas3buBaiiTe Ha YaCTU NYCTHLIMU CTPOUKAMIU,
YTOOBI 00JIETUYNTh UX MOHUMAaHUE.

. [Iummure rpaMOTHO, KOPPEKTHO cocTaBJjsiiTe dpa-

3bl, Ha4Ye BOSMOMHO HEIIPpaBUJIbHOE€ NCTOJIKOBaHNE
BallliX CJIOB.

. IIpu oTBeTe Ha mmCbLMO BKJIOUAlTe B Hero (yumu-

pyiime) TOJNBKO Te YaCTM HCXOITHOTO COOOIIeHUd,
KOTOpbIe HY’KHBI AJIsI IOHNMAHUSA Balllero OTBETA.

W3beraiiTe JUITHETO YKpalllaTeJbCTBa — OOJIbBIIIOE
KOJIMYECTBO KaApTUHOK, INPUQTHI PA3JINYHBIX IBe-
TOB W Pas3MepoB W T. [[. YaCTO JIHUIIb 3aTPYAHSIOT
UTeHUE NMNChMa U YBEJIUUYUBAIOT ero o0beM (a 3Ha-
YUT, U BPeMs MEPEeChLIKMN). OTO OIpPaBIaHHO pasBe
JIUIITb B 3JIEKTPOHHBIX IIO3APABUTEJIBHBIX OTKPBIT-
Kax. Ycrapesiliue jKe IOUYTOBbIe IPOrPaMMbI BOBCE
He BOCIPMHUMAIOT TaKKe COOOIIeHUA.

. Bcerma moamucniBaiiTe cBOe IIMCHBMO, BKJIIOUAs B

10.

MOAINCH CBOE€ UMA W APYTYIO CYIIECTBEHHYIO IJIA
obmreHus ¢ BamMu uHGOpPMAIUIO (HAaIpuMmep, TeJe-
doH, aapec, JOIKHOCTE U IIP.).

ITomHUTE, YTO OOBIYHO MHUCHMA IIEPEJAIOTCA 110 CeTHU
B He3alIn(PpPOBAHHOM BHIE, IMO3TOMY HUK020a He
srI0UAilme 8 3JleKMPOHHbLe CO0OULeHUS UHpOPpMa-
yuw 06 umenax, napoasx docmyna, HOMePAX Kpe-
Jummuulx kapm u m. 0.
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locmesass KHuza — OOWH U3
BO3MOXHbIX «CEPBUCOBY», pas-
MelllaeMblX Ha canTe Ons Toro,
4YTOOLlI €ro noceTUTenu MOrnu
OCTaBNATb CBOV NOXenaHus, Nno-
XBarbl UMK, BO3MOXHO, KpUTUYE-
cKue 3ameyvaHus.

AnckyccuroHHble rpynnbl (hopymbl)

Kpome oTIpaBKM 5J€KTPOHHBIX COOOIIEHUI OJHOMY
WM HECKOJIBLKUM aIpecaTaM, 3JIeKTPOHHYIO IIOUTY MOXKHO
TaK’Ke KCIOJb30BATh IJIA OOIeHUs B OUCKYCCUOHHOU
epynne (¢popyme, epynne Hogocmeil).

Huckyccuonnasa zpynna — 9T0 COODIIECTBO IIOJIH30-
BareJsieii VIHTepHeTa, NMEOIUX KaKue-TO O0Iue HHTe-
pechbl 1 OOIIAIONINXCSA C IIOMOIIBIO BJIEKTPOHHOI IIOYTHI
WM, YTO B IOCJIeIHee BpeMsi ObIBaeT ropasmo yarrle, de-
pes cremuaabHbIN BeO-caiiT. BBl MOMKeTe OTIIPABUTD 9JI€K-
TPOHHOE COOOIleHNe Ha IJIaBHBIN aapec TPYIIIbI, a I0U-
TOBBIN CepBepP aBTOMATUYECKU PAa3OILIeT KOIUU JTOr0
IUChMa KasKIOMY WIEHY I'PYIIIBI, UCIOJb3YSA UX agpeca
u3 cnucka paccviiku. Hanpumep, eciau rpymmna yJarimx-
Cs IOCEIAeT JIeTHUE 3aHSATUSA, OPraHU3aIusd, IIPOBOIS-
Iias 9TO MEPOIIPUATHE, MOYKET CO3JaTh IJIsI BCeX IIOCe-
TUTEJIe TAaKUX BSaHATUH OTIAEJbHYIO IUCKYCCHUOHHYIO
rpynmy. ITocire Toro Kak sKejarolye U3 YUCIa yIaIluX-
CA MOMMUIIYTCA HA CIIMCOK PACCHIIKH, OHM CMOI'YT IIO-
CBLIATH COOOIIEHN KaK APYr IPYry B OTAEJIbHOCTH, TaK
W BCEM UJIeHAM TPYIIIBI CPasy.

B HHTepHeTe CYILIECTBYIOT THICAYN OUCKYCCHUOHHBIX
IPYIII, IIOCBAINEHHBIX CAMBIM PAa3HOOOPA3HBIM TEMAaM.
Korga BeI HaxoguTe IPyIIy, HOCBAIIEHHYIO HHTEDPECYIO-
miei Bac TeMe, IIPEXKJe BCEro BbI HOJIMKHBI OTIIPABUTH B
9Ty I'PYIIOY cOOOIIeHre ¢ Ipockboil 0 moanrcke. OGBIYHO
B OTBET BaM IPUXOMUT COOOIIEHNEe, YTO BBHI CTAJIU UJIe-
HOM TI'PYIINBI, UJIX K€ UTO KTO-TO M3 YKe MMEOIUXCS
YYaCTHUKOB T'PYIIIBI JOJIKEH IIONTBEPAUTH BAIIYy PEru-
CTpaIuio U Jo00ABUTh BAC B CIIMCOK HOAINCUMKOB. Kaxx-
Ias OUCKYCCHOHHASA TI'PYIIa MMeeT CBOM Ha0Op IIpaBMI
IobaBJIeHIS HOBBIX II0JIB30BaTEJIEH; Imepe] HauajloM pado-
TBI B MHTEPECYIOIIell Bac I'PyIIe 0043aTeIbHO 03HAKOMb-
Tech C STUMH IIPABUJIAMU U COOJIIOmaliTe MX.

I pyroii BOBMOKHBIN BapUAHT AUCKYCCUOHHOM T'pyI-
bl (opyMa) MOKeT OBITh peasu30BaH B BUie Beb-caii-
Ta (aHAJOTUYHO zocmesoll KHuze). B aTom ciaydae Bce
yuyacTHUKK (hopyMa, 3aperucTpUpPOBAHHBIE IJIA 0O0IIe-
HUS 10 UHTEPECYIOIell X TeMe, MOT'YT J00aBJIATEL B 00-
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CnoBa «B pearnibHOM BpPeMEHU»
03HayalT, YTO, KaK TONbKO Bbl
BBOAUTE CBOe coO0bLleHne B
nporpaMMmy o6mMeHa MrHOBEHHbI-
MM COOOLLEHMSAMY U HAXMMaeTe
KHonky OTnpaBWTb, BCE Balu
cobecenHukn, paboTawlme B
[JaHHbIi MOMEHT B CeTu, MoryT
npountatb €ro npakTU4ecku
cpasy.

MoaTomy, nMpexae Yem HaxaTb
3Ty KHOTKY, ellie pa3 nepeynTaii-
Te BCe CBOe coobLeHne, npo-
BepbTe KOPPEKTHOCTb BbIpaxe-
HUIA U UCNpaBbTe OOMyLEHHbIE
OLLIMGKN.

U CIUCOK CBOU COOOIIEHUA NN OTBETHI U KOMMEHTA-
puu Ha yiKe uMelommecs coolImeHus. Bce ocTajbHBIE
IOCETUTEJU TAKOro caiiTa MOTYT CBOOOJHO UHTATH DTU
coo0IeHnsT (BOBMOYKHO, KPOME HEKOTOPBIX (DPAarMeHTOB
TEKCTa), HO He MOTYT H00aBJIATL CBOU COOOIIEHUS, TTOKA
He TIPOUIYT MPOIEeAyPY PEerucTpaIun.

O6mMeH MrHOBEeHHbIMU
coobuweHuamu B UHTepHeTe

HecMmoTps Ha TO, UTO 3/IeKTPOHHAA IIouTa paboraeT ObI-
cTpee, ueM OOLIYHAS, HET HUKAaKOI rapaHTUU, UTO aJpe-
caT HeMeIJEeHHO OTBETUT Ha Balle 3JIeKTPOHHOe
nucbmo. Ilyia obiieHus yepes VIHTepHET 8 peasbHOM
8peMeHl MOYKHO HCIIOJIB30BATh MHOIKECTBO CIIOCO0OB,
ONHAKO OJHUM U3 CAMBIX MOIYJISPHBIX SBJSETCS HC-
0JIb30BaHNE MTHOBEHHBIX COOOIIIEeHUIA.

MezHo8eHHOe cO00U,eHUe — ITO TEKCT, KOTOPBIN BbI
BBOJNTE B OKHE CHEIMaJbHON mporpaMMbl. YeJloBeK,
C KOTOPBIM BBI 00IllaeTech, IIOJYUYHUT Ballle COOOIIeHIe
y:Ke uepes ceKyuay. Pasymeercs, a1 oOMeHa MI'HOBEH-
HBIMU COOOIIIeHuAMU 00a cobecefHUKA MOJIKHEI OBITH B
9TOT MOMEHT IOAKJIOUEHbI K VIHTEepHeTy U HCIOJb30-
BaTh COBMECTHMOE IIporpaMMHOe obecmeueHue. Bbl Mo-
JKeTe TaKsKe OJHOBPEeMEeHHO OecenoBaTh C HECKOJbKUMU
JdionbMu B yam-zpynne (or aHrauiickoro «chat» —
«bosraTh»). KasKaplit HAaXOAAIUICS B YaT-TPYIIIE MOJIb-
30BaTeJib MIHOBEHHO BHUIWUT BCE COOOIIEHUS, KOTOPHIE
OTIIPaBJI€HBI JIIOOBIM M3 APYTUX HoJb3oBareseii. C mo-
MOIIIBIO CIEIIUAJBHBIX IIPOrPAMM BbI MOXKETE IIPHCOe-
OIUHUTHCS K OTKPBITBIM YaT-IPYIIIaM, KOTOPbIe OOBIUHO
MOCBAIIEHBI OIPeNe/IeHHBIM TeMaM W WHTepecam, HJIu
Cco3JIaTh CBOIO COOCTBEHHYIO UaT-TPYIIY, B KOTOPOU 0Y-
JIeTe BCTpeuaThCsi U 0eceqoBaThb CO CBOUMMU APY3bSIMMH.

CyiecTByeT HeCKOJIbKO MONYJJIAPHBIX IPUJIOKEHUN
I o0OMeHa MI'HOBEHHBIMU COOOINEHUAMM, OJHUM K3
KOTOPBIX sABJAeTcA npexnnaraemas Microsoft mporpam-

ma MSN Messenger (puc. 11.3).
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[pyras nonynsipHasi nporpamma
anst obmeHa MrHOBEHHbIMU CO-
obweHusimm — ICQ, nnu, B npo-
cTtopeunn, «Acbka». [0OBOpAT,
4YTO ee HasBaHue — 3TO «ne-
pucdpas» abbpesBuaTypbl aHr-
nuiickon dopasbl «l Seek You» —
«A vwy Tebar». OgHako npo-
rpammy ICQ Heobxoammo ckaum-
BaTb U3 MHTepHeTa n ycTaHaB-
nvBaTb OTAENbHO, Torga Kak
MSN Messenger aBnseTtcs
CTaHOApTHbIM  MPUMOXKEHVEM
Windows (B 4acTHOCTM, B Bep-
cum XP).

Yr1008BI HCII0JIB30BATh % MSN Messenger
MI'HOBEHHLIE  COOOIIeHUs, Dafin KormakTel deficTea  Cepenc
cHAUaja HY)KHO 3aperucTpm- |-
poBaThCca B CJIyKOe, IIPEo- & o P
CTaBJIAOIIEll JaHHBIN CepBUC,
MOJIYYNATHh UM II0JIb30BATEIIA
W TapoJib, a TaKMKe yCTaHO-
BUTh Ha CBOM KOMIIBIOTED
cHenuaabHOe IIPOrPaMMHOE
obecmeueHne. BoJIBIIMHCTBO
mporpaMMm o0OMeHa MIHOBEH-
HBEIMA COOOIEHUSMU II03BO-

& LenkHiTe 3a8ck, UTOGE Y3HATE O
MpOrpamMe CoTpy AHMHBCTES
NOME30BATENANH,

2 CembA {D/1)
‘-1 Ching-Lung {Offline )
% Apysea (11/38)
2 (@) (Orline)
‘1 ar|i'ladybug: (.
ol v (V) (1) (Aay)
~o what moves you ~ (4, .,
‘& a0z0ra (Online)

ﬁ'_’. “wo (Mobile)
JIZeT BaM CcO34aTh CIIMCOK 3Ha- - R
KOMBIX, C KOTOPBIMUY BbI YaCTO I & des (Mobike)

ﬂi God's Daughter (L) (Mobile)

oecenyere. OQHON M3 BasKHBIX
ocobeHHOCTEl cucTeM oOMe-
‘1 - it's one of those days - ...
Ha MI'HOBEHHBIMU COOOII[eHIH- b ——
AMHU ABJIAETCA BO3MOMKHOCTH t’ + AobasTe koHTaKT
BI/II[eTI) B 9TOM CIIUCKe me;{y. s «Harry Potter: Preview Prisa...
« ‘Bachelor's' Jen to keep ring
uﬂﬂo qu)Opmauu}O o npucym- *Messenger gets ‘Mived'
cmeuu sawux Opy3seil u 3Ha-

b
IQ 54 SMpLiciTy (A) (Mobile)
o ﬁi Wiao Qing (Mobile)
=

3

%)

KOMbLX 6 cemu, T.e. BCErAa Puec. 11.3.
MOKHO IIPOBEPUTH, IOIKJIIO- OKHO IIPOrpaMMBI
YeHBI JI OHU B JAHHBIH MO- MSN Messenger

MeHT K VHTepHeTy, HaXO0JsaT-

csA JIA 3a CBOMM KOMIIBIOTEPOM WJIM, HAIIPUMED, VIILINA
noobenatrs. CBOIO mporpaMMy MOYKHO HACTPOUTH TakK,
4TOOBI TOJBKO BAIllM 3HAKOMbIE 3HAJIU, IOAKJIIOUEHBI JIU
BbI B JaHHBLIT MoMeHT K M HTepHeTy.

ITociie Toro KaK BBI CO3JAIU YUETHYIO 3alIHCh, MOXK-
HO BBIOpPATH B CIIMCKE UM YeJI0OBeKa, C KOTOPBIM XOTUTE
moo0IaTbCd, XU BBECTU TEKCT IOCJAAHUS B OKHE IIPO-
rpaMMbI Ha BallieM KOMIIBIOTEDE, a 3aTeM HaKaTh KHOII-
Ky OTHpaBKHU. B TOT Ke MOMEHT I0JIbh30BaTeJb C BbI-
OpaHHBIM MMEHEM MOJYUYHUT Ballle COOOIIeHNEe U CMOKET
BaM OTBETHUTh.

Ecyu BBI 10J:KHBI Ha BPpEMS OTOUTU OT KOMIIBIOTEPA
WJIN IPOCTO XOTHUTE, YTOOBI Bac He OECIIOKOUJIU, U3Me-
HUTE B IIpOrpaMMe c80e COCMOsHUEe 8 cemiu, W Balllu
3HAKOMbIE CPasy YBUILAT, UTO BbI YIILIU WUJIU 3AHATHI.
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OpfHoOM 13 NepBbIX LWMPOKO N3Be-
CTHbIX MpPOrpaMM COBMECTHOrO
poctyna kK gavinam 6bina npo-
rpamma KAZAA, ogHako ee cep-
Bep noaxe Obin 3akpbIT MO Tpe-
6oBaHuto Lenoro psga upm
13-3a MHOFOYMCIEHHbIX Hapy-
LUEHWIN aBTOPCKMX MPaB Nosb30-
BaTensiMu 3Ton nporpammbl. Mo-
3TOMY CyLLECTBYIOLME CErogHs
nporpaMMbl  COBMECTHOrO  10-
ctyna k cpavinam (eMule, eDon-
kee v gp.) pabotatoT deyeHmpa-
JIU308aHHO (AN HUX OTCYTCTBY-
eT kakon-nubo eauHbI cepsep,
3aKpbITUE KOTOPOro MOXET npe-
KpaTuTb paboTy cepsuca), dak-
Tuyecku obpasys «Ha 6ase» UH-
TepHeTa OTAEnNbHY, TaK Hasbl-
BaeMyH «IUPUHE08YH0» CETb.

ITpu sTOM OHU BCe PaBHO CMOIYT OTIPABUTL BAM COO0-
meHmne, KOTopoe OyIeT KIaTh, KOTJa BBl BEPHETECH WU
ocBoOoaUTECH (TOUHO TaK Ke, KaK MUCHhMO 3JEeKTPOH-
HOM TOYTHI).

O6meH cpannamun B UHTEepHeTe

Ilepenaua ¢aitnoB Bcerga OblIa OAHUM M3 CAMBIX pac-
IpPOCTPaHEHHBIX CII0CO00B o6meHna mHpopmarueir B MH-
TepHeTe. JlocTaTOUYHO CKasaTh, YTO IIepBas BepCUsd
nporokoJja nepemaun ¢aitnos FTP 6ni1a paspaborana
emte B 1971 r. C Tex mop IpuHITKIEI (haiioBOro ooOMeHa
HECKOJbKO N3MEHUJINCh, U B HACTOsAIIee BpemMsa Hambo-
Jiee TOMYJIAPHBIMU SABJIAIOTCA IIPOrPaMMBbI, O0OecIeuu-
BAIOIUE co8MecmHblit docmyn k gaiinam (peer-to-peer
file sharing). Bo MHOTOM 9TO CBS3aHO C IIOSABJIEHUEM U
IIUPOKUM pacOpocTpaHeHneM TaKuxXx (popmMaToB, Kak
JPEG, MP3, WMA, MPEG4 u 1p., KOTOpbIe T03BOJIA-
0T B KOMIIAKTHOM BHJE XPaHUTL rpaduKy, aymuo- u
BU€OJaHHBIE.

Korma st ¢oopMaThl CTAIN MONYJIAPHLIMU, HEKOTO-
prle KOMIAaHWK pPaspaboTaau CIelalbHOe IIPOrpaMMHOe
obecmeueHne JJisi COBMECTHOI'O JOCTyIla K TakuM aii-
JaM. OTO MO3BOJINJIO II0JIb30BATEISAM COXPAHATH MY3bI-
KaJbHbIe (pailjibl HA CBOEM KOMIIbIOTEpe U [IejaTh UX
obmenocTynubiMu B MuTepHere. VM3HauaabHO O0OIImii
JOCTYI MPUMEHSJICA B OCHOBHOM IJIs1 IU(POBON MY3bI-
KM, OJHAKO CEeroJHs COBMECTHOE MCIIOJh30BaHIeE pac-
IPOCTPAHUJIOCH, MPAKTUUYECKU HAa Bce BHUIBI (paiijioB, B
TOM UYHCJIe Ha TabJUYHBIE WM TEeKCTOBBLIE JOKYMEHTHI,
mporpaMmsbl, Tpa@uKy U BUAeO(PUIbMEIL.

YT00BI COBMECTHO MCIIOJIB30BATh (DAJIbI, BAM ITOHA-
Io0uUTCs crernuaabHas mporpamma. Ilociie ee ycTaHOB-
KM IPOW3BOAUTCSA COeAUMHEHIE Balllero KOMIIbIOTepa C
CcepBepOM, YIPABIAIOIIUM CRUCKAMU 00Wux ¢hailnos,
PacIIoIoKeHHBIX HA MHOMKECTBE TAKUX JKe II0JIb30BATE Ib-
CKUX KoMIIbIoTepoB B MuTepHere. CepBep Takke IIOJ-
IEep;KMBaeT CIIMCOK BCeX II0Jb30BaTeJeil U MOIKET
YIPaBJATh SOCTYIIOM K OOIIuM (paiiaam.
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ITonyunB wHGOpPMAaANMIO OT 3TOr0 cepBepa, Balll
KOMITBIOTED C IIOMOII[BI0 IIPOTPaMMbI OOMeHa COeIVHA-
eTcA ¢ OJHUM M3 KOMIILIOTEPOB, HA KOTOPOM XPaHUTCS
WHTepecyomuii Bac (aia (uim Kaxkas-amubo ero 4acThb).
IIporpamma oTmpaBiifgeT Tyza agpec Baliero KOMIbIOTe-
pa, Bamry uJeHTU(PUKAIMOHHYIO NH(POPMAIIUIO 1 3alipa-
IIMBaeT HY:KHbBIU (Gaiii. Ecau Bce IpoBepKU 3aBepIU-
JIUCh YCIEIHO, YAAJeHHBI KOMIIBIOTED IIePeCchLIAeT
IaHHbIe ueped M HTepHET HENOCPEACTBEHHO BaIleMy
KomnbpoTepy. TakuMm o6pasoM, cucTeMa COBMECTHOT'O
VICIIOJIb30BAHUSA ITO3BOJISIET BaM HAIPAMYIO COEIUHSATh-
cA ¢ IPYTHUMHU II0Jb30BATEIbCKUMU KOMIBIOTEPAMU B
HWuTepHeTe 1 00MeHUBAThCA C HUMHU (paiaMu.

NeranbHoCTb Ucnonb3oBaHUA MHoOpMaLUn
13 UHTepHeTa

ITpu mepecwlike (aitioB, a 0COOEHHO IIPY COBMECTHOM
mocrtyre K daiiiaM, cileiyeT BCerga MMeTb B BUAY, UTO
moJaBJIAoIee OOJIBITNHCTBO IIpeAcTaBJIeHHOr B IHTep-
HeTe MH(GOPMAIIUY 3AIUIIEHO 3AKOHAMU 00 A8MOPCKUX
npasax (maske ecji HA COOTBETCTBYIOIIIUX BeO-CTPaHUIIAX
00 sTOM mpsaAMO He coobiraercs). M3 Toro, uto (aiisl
JIETKO AOCTYIIHBLI JJIA BCeX II0Jb30oBaTesieil MuTepHera,
BOBCE He CJIeJyeT, YTO UX MOXKHO CBOOOIHO KOIMPOBATh
¥ pacrpocTpaHaTh. [laske ecau Bul He M3BJIEKaeTe HUKA-
KO# BBITOJbI M3 TAKOT'O KOIMPOBAHUS WU PACIPOCTpA-
HEHUsI, 9TO B MOJABJSIOIIEM OOJBIINHCTBE CJIyYaeB
He3aKOHHO. UTOObI HCIIOJB30BATh KaKyIO-Iu00 MHMOP-
manuio n3 MHTepHeTa — HaAIpuMep, B KauecTBe UJLIIO-
CTpamuy B CBOEM IITKOJIBHOM JOKJIaJe, IPe3eH T[N 1IN
pedepare, — cienyer 00s3aTeJIbHO IIOJYUYUTH paspeliie-
HHUe OT BJajesblia MHPOPMAIIUU UJIN Beb-caiiTa W yKa-
3aTh CCBLIKY Ha cTpaHuUIbl B MIHTepHETe, OTKyAa ObLIN
B3ATHI 9TU MaTepuasbl. (KcraTi, 60JIBITMHCTBO BIaleslb-
IIE€B C YIOBOJILCTBHMEM IIPEIOCTABAT BaM TaKOe paspeliie-
HUe — [JI HUX 9TO OyIeT XOPOIIUM HPU3HAKOM, UTO
ony0JMKOBaHHBIe MU B VIHTEepHeTe MaTepuaJbl OeicT-
BUTEJbHO MHTEPECHBI U II0JIE3HBI.)
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HcmonbzoBaTs ke 6e3 paspelieHns: 1 CBOOOSHO pac-
MIPOCTPAHATH MOYKHO TOJHKO TaKyI0 MHMDOPMAI[UIO UIU
JaHHBIE, O KOTOPBHIX WX BJIAAEJBIIEM YeTKO YKasaHo,
YTO OHU NPedHa3nadenbl 011 c60600H020 pacnpocmpane-
Hus. Ho u B aTOM ciyduae JaHHBIE, KAK IIPABUJIO, HEJIH3S
MoAMGUIIUTPOBATEH U PACIPOCTPAHATH 03 CCBLIIKU Ha UX
TIePBOUCTOYHUK.

HWrak, kpome Bcemupnoii mayrunbl, IHTEepHET IIpeno-
CTaBJISIET CBOUM TIOJIH30BATEJISIM IITUPOKKE BOZMOYKHOCTU
obmreranAa. OCHOBHBIMM M3 HUX SABJIAIOTCSA 3JI€KTPOHHAS
mouTa, paboTaroias O0Jarogaps IeJIOi CHCTeMe IIOUTO-
BBIX CEePBEPOB, Ileperadya MTHOBEHHBIX COOOIIeHUMN u
IVUCKYCCHUOHHBIe Tpynnbl. Kpome Toro, B MHTepHeTe
(GYHKIIMOHUPYET MHOKECTBO CHCTEM COBMECTHOTO IO-
cTyna K (aiimam, MO3BOJISIONINX II0JIb30BATEIIM 00Me-
HUBATHCSA MYSBIKAJIbHBIMU U APYTUMU JAHHBIMU.

Opuako mpu padbore u oOMeHe MH(MpOPMAIIUEH ClIeny-
eT He 3a0BIBATh, UTO pasMeleHHble B HTepHETe (haii-
JbI U Jpyrue MaHHBbIe 3aIUINEeHbl 3aKOHOM 00 oxpame
aBTOPCKUX IIPaB, MMOATOMY UX KOIIMPOBAHUWE U PACIIPO-
cTpaHeHue 0e3 paspelreHus BJIAAETbIla MOMKET OBITH
HEeIIPaBOMEPHBIM.

Bonpochl n 3agaHusa

. Kakue cepBucshI u ciy:k05l B iHTepHeTe BLI 3HaeTe?

2. KakoBbl MIPUHIUNBI (PYHKINOHNPOBAHUS dJIEK-
TPOHHOM TOYTHI?

3. I uero HysKHBI IpoTOKOJLI IMAP, POP3, SMTP,
SSL, RPC?

4. TlouemMy 35JIEKTPOHHYIO TIOUTY HAa3bIBAIOT «CPEJICT-
BOM aCHMHXPOHHOTO 00IeHusa» (T. e. o0IeHnA, pas-
IleJIeHHOTO BO BpeMeHM)?

5. Yro Takoe ydeTHas 3aIMCh SJEKTPOHHON IIOUTHI?
Kak ee momyuuts?

6. I3 KaKux B3JIEMEHTOB COCTOUT 3JIEKTPOHHOE CO00-

mienue?
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. Kakue mpaBumjia «ceTeBOT0 STHKeTa» BBLI 3HaeTe?

O0BbsICHUTE UX CMBICJI.

. Uto Takoe AuCKyccuoHHas rpymnna (B opme moUuTo-

BOIT pacchLIKu)? B uem cX0JCTBO 1 pasyinure MeX-
Iy paboToil B coCTaBe TaKOUW AUCKYCCHOHHOI I'pyH-
Bl ¥ OOBIYHOM ITOYTOBOM IIEPEIUCKOM?

. Yro Taxoe 0oOMEH MI'HOBEHHBLIMIU COOOIIEHUSAMMU?

B ueMm cX0[CTBO U pasjauyue MeKIY dTOM TeXHOJO-
rueil u 9JeKTPOHHOM MMOUTOM?

ITouemy mporpammer MSN, ICQ u apyrue aHajgormd-
HbIE UM YacTO HA3LIBAIOT «HTepHeT-Iel :KepamMu»,
a paboTy ¢ HUMU — «OOIlleHrueM B peaJbHOM Bpe-
MeHU» ?

YTo moHMMAETCS IMIOJ COBMECTHBIM JOCTYIIOM K (haii-
aam? KaKoBO OCHOBHOE OTJIMUIE PAOOTBHI C 3THUMU
cepBrcaMHu OT OOBIYHOT'O CKAauMBaHUA (PAiljioB 13
HNureprera mo nporokoay FTP?

B uyem B3akiaipouaercd ImpobJsieMa JIEeTaJbHOCTU WC-
noab3oBaHuA nHpopMarnuu u3 MaTepHEeTa?
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