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Jlekuus 1. O030p 1 apXUTEKTYpPa BHIYUCIUTEIbHBIX CeTel

Tema 1. OcHOBHbBIE OonIpeIeJIeHHS] 1 TEPMHUHBI

Cemb — 3TO COBOKYMTHOCTh 00BEKTOB, 00pa3yeMbIX YCTPOHCTBaMH Mepeaadn
1 00pabOTKH JTaHHBIX. MEXIyHapo Hasi OpTaHHW3aIUs 10 CTaHJIAPTH3AlUU OIpe-
JeNnia BBIYUCIUTENBHYIO CETh KAK NOCIe008AMENbHYI0 OUM-0PUESHMUPOBAHHYIO
nepeoauy uHgopmayuu mencoy CEA3AHHbIMU Opye C OpPYeOM He3A8UCUMbBIMU
YCmMpPOUCmeamu.

Cetu 0OBIYHO HAXOJMUTCS B YACTHOM BEJEHUU MOJIB30BATENSI U 3aHUMAIOT
HEKOTOPYIO TEPPUTOPHIO U TIO TEPPUTOPUATIBHOMY IPHU3HAKY PA3AEISAIOTCS Ha!

— Jlokanbubie BeruncautenbHbie cetu (JIBC) mnmm Local Area Network (LAN),
pacTONI0KEHHBIE B OJTHOM WJIM HECKOJBKUX OJHM3KO PACIOJIOKEHHBIX 3/1aHUSX.
JIBC 00bI4HO pa3MemniaTcs B paMKaxX Kakon-1100 opraHu3aiuu (KOprnopamuH,
YUPEKICHHS ), TOITOMY WX Ha3bIBAIOT KOPIIOPATHBHBIMHU.

— Pacnpenenennsie KOMIbIOTEpHBIE ceTH, riaodanbHbie uiu Wide Area Network
(WAN), pactiofio’)keHHBIC B pa3HBIX 3AaHHIX, TOPOJaX U CTpaHaX, KOTOpPbIE ObI-
BalOT TEPPUTOPUATHHBIMHU, CMEIIAHHBIMHU U TI00anbHBIMU. B 3aBUCHMOCTH OT
ATOTO TI00ATBHBIE CeTH OBIBAIOT YETHIPEX OCHOBHBIX BHIOB: FOPOJICKHE, PETH-
OHaJIbHBIC, HAIMOHAIBHEIC U TpaHCHAIIMOHAJIbHBIE. B KadecTBe mpuMepoB pac-
MpEJIeICHHBIX CeTel OdYeHb OOoNbBIIOro Macmrabda MOXHO Ha3BaTh: Internet,
EUNET, Relcom, FIDO.

B coctas cetu B O6H_ICM ClIy4ac BKIHOYACTCA CIACAYIOIINC 3JICMCHTHI:
— CCTCBBLIC KOMIIBKOTCPBI (OCHa]_HCHHBIC CCTCBBIM aI[aHTCPOM);

— KaHaJIbl CBs3HU (Ka6eHBHLIC, CIIYTHHKOBBEIC, Teﬂe(i)OHHBIe, I_[I/I(l)pOBble, BOJIOKOH-
HO-OIITUYCCKHUC, paAOKaHaJIbI 1 I[p),

— Pa3JIUYIHOTIO poaa HpeO6p330BaTCHI/I CHUT'HAJIOB,

— ceTeBoe 000pyI0BaHUE.

Pasznu4aroT 1Ba MOHATHS CETU: KOMMYHUKAYUOHHAS CeMb N UHGOPMAYUOHHAS
cemo (puc. 1.1).

ROMM)/HHKCZL;HOHHCZ}Z cemob NPCAHA3HAYCHA JIA IICpCHAavr OAHHBIX, TAKKC
OHa BBIIIOJIHACT 3aJa4H, CBA3aHHBIC C HpCO6p8,30BaHI/ICM JaHHBIX. KOMMYHI/IKaI_[I/I-
OHHBIC CCTHU PA3JINYAIOTCA 110 TUITY UCITIOJIb3YCMbIX (1)I/ISI/IIICCKI/IX CpCACTB COCANHC-
HH.

Ungopmayuonnas cemov nipeiHazHayCHA JJI1 XpaHEHUs] UHPOPMALIUU U CO-
CTOUT U3 unHgpopmayuonnvix cucmem. Ha 0a3ze KOMMYHUKAITMOHHOW CETH MOXKET
OBITH TOCTPOEHA TpyNNa HHPOPMAILIMOHHBIX CETEH:

[on ungpopmayuonnoi cucmemoti cieayer NOHUMATh CUCTEMY, KOTOpas sB-
JIIeTCSI TIOCTABIIUKOM WUJIM MOTpeOuTEIEM HHPOpMAITUH.
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HNudpopmannonnas cerb Nel

Nudpopmannnuas Nudpopmannnuas
cucrema Nel cucrema Nen
AN 4

KOMMyHI/IKaHI/IOHHaH

Nudpopmannnuas Nudpopmannnuas
cucrema Nel cucrema Nen

HNudopmannonnas cerb Ne2

Puc. 1.1 MapopmanioHHbIE U KOMMYHUKAIIMOHHBIE CETU

KOMHBIOTCpHaH CCTb COCTOUT H3 I/lquOpMCZL[MOHHbZX cucmem N Kanailoe ce:-
3U.

Ilox urngpopmayuonnoti cucmemoii cieayeT MOHUMATh OOBEKT, CIIOCOOHBIN
OCYIIECTBIIATh XpaHeHue, 00paboTky wim nepenady wHGopmausa. B cocraB uw-
Gopmayuonnoll cucmemvl BXOAAT: KOMIBIOTEPHI, MPOTPAMMBI, MOJH30BATEIN H
Apyrue COCTaBISAIONINE, MPEeIHAa3HAUCHHBIC IS Mpolecca oOpaboTKu U mepeaadn
JTaHHBIX. B nmanpHe#meM wHGOpMAaIMOHHAS CHCTEMa, NMpeAHA3HAYCHHAs IS pe-
IIEHUs 3aj]ia4 TM0JIh30BaTelsl, Oy/IeT Ha3bIBaThCs — pabouas cmanyus (client). Pa-
O0oyasi CTaHIMSA B CETH OTJIMYACTCS OT OOBIYHOTO IEPCOHAIBHOT'O KOMIThIOTEpA
(ITK) nanuuuem cemesoii kapmwi (cemesoeo adanmepa), KaHaja JJs Mepenadu
JAHHBIX ¥ CETEBOTO MPOTPAMMHOT0 00CCIICUCHHS.

Ilox xananom cessu CICAyCT NOHUMATh IIYyTh WJIN CPCACTBO, II0 KOTOPOMY
nepeaaroTCsa CUTHAJIBI. CpCI[CTBO nepeaadyu CHUIrHaJiOB HA3BIBAIOT CZ6OH€HmCKuM,
nim d)u&’ulleCKuM, KAaraiom.

Kananvr cesazu (data link) co3naroTcst 1o JTUHUSAM CBSI3U IIPU TIOMOIIU CETE-
BOTO 000pYy/MOBaHMS U (PU3HUECKHX CPEICTB CBs3H. DH3MUYECKHUE CPENCTBA CBS3HU
MIOCTPOCHBI HA OCHOBE BUTHIX Tap, KOAKCHAIBHBIX KaOeIeH, ONTHICCKUX KaHAJIOB
i 3dupa. Mexay B3auMOJICHCTBYIOMMMHA WH(GOPMAIIMOHHBIMUA CHCTEMaMH de-
pe3 pusnyeckre KaHajabl KOMMYHUKAIIMOHHOMN CETH U Y3JIbl KOMMYTAIlUW YCTaHaB-
JIABAIOTCS I02UYEeCKUe KAHAbL.

Jloeuweckuil kanan — ITO IIyThb I ICpeaadn JaHHBIX OT OI[HOﬁ CHUCTCMBI K
HPYFOﬁ. Jlornyeckuii KaHan MPOKJIAAbIBACTCA IIO0 MapmipyTy B OJHOM WJIN HC-
CKOJIBKHX (1)1/13I/I"ICCKI/IX KaHanax. Jlocuueckuil Kanani MOXKHO OXapaKTCPU30BATh,
KaK MapHaipyT, HpOJ’IO)KCHH]’::IfI qacpes3 (1)H3H‘ICCKI/IC KaHaJIbl U Y3JIbl KOMMYTallUuH.

Nudopmanust B cetu nepenaetcst Oiokamu 0anHbix 10 TpoieaypaM ooMeHa
MEXTy 00BEKTaMH. DTH MPOIEAYPHI HA3bIBAIOT NPOMOKOIAMU Nepedayul OAHHDbIX.

IIpomoxon — 3T0 COBOKYITHOCTh IIPABMWJI, YCTAHABIMBAIOIIKX (opMaT U Mpo-
e yphl 0OMeHa HHPOPMAIHEH MEXTY IBYMS WIH HECKOJLKHMH YCTPOMCTBAMHU.
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3arpy3ka CeTH XapaKTepU3yeTCs MapaMeTpOM, Ha3bIBACMBIM MPA@DUKOM.
Tpaghux (traffic) — 3T0 MOTOK cOOOIIECHUN B ceT nepeaauu gaHHbIX. [log HuM mo-
HUMAIOT KOJIUYECTBEHHOE M3MEPCHHUE B BHIOPAHHBIX TOYKAX CETH YMCJIA MPOXOIs-
IUX OJI0KO8 OAHHbIX U UX JITTUHBI, BEIPAXKCHHOE B OUTaX B CCKYHITY.

CyliecTBEHHOE BJIMSHUE Ha XapaKTEPUCTHUKY CETH OKa3bIBACT Memood 00-
cmyna. Memoo oocmyna — 3TO CIOCOO OMpeseeHusT TOTro, Kakas u3 pabouux
CTaHITMI CMOXKET CJICTYIONICH HMCITOIh30BaTh KaHAN CBSA3HM U KaK YIPABISATH JOCTY-
MIOM K KaHaJly CBsI3H (Ka0elo).

B cetu Bce paGoune cTaHiuu (HU3NUECKU COEAMHEHBI MEXKIY CO00I0 KaHa-
JIaMH CBSI3U MO ONPEAECICHHONW CTPYKTYpe, Ha3bIBAEMOU monoaozueiu. Tononozus —
ATO omucaHue (HU3NYECKUX COSTMHECHHM B CETH, yKas3bIBalolllee Kakue pabouune
CTaHIIUU MOTYT CBSA3BIBATHCS MEXAYy coOoi. Tum Tomosioruu omnpenenser mpous-
BOJMUTENIBHOCTh, pA00OTOCIIOCOOHOCTh M HAJIEKHOCTh DKCIUTyaTallud pabouuX CTaH-
Ui, a Takxke Bpems oOpaiieHus kK (aitioBomy cepBepy. B 3aBucumocTu ot Tomo-
JIOTUH CETH UCIIOJIb3YETCSA TOT WA UHOM METOJ IOCTYIIA.

CocTaB OCHOBHBIX 3JIEMEHTOB B CETU 3aBUCHUT OT €€ apXUTEKTYpbl. Apxu-
meKkmypa — 3TO KOHIENIUs, ONpeesionias B3auMOCBs3b, CTPYKTYPY U (PYHKIIMU
B3aUMOJIEUCTBUS pabouux ctaHuui B cetu. OHA MpeaycMaTpUBAET JIOTHYECKYIO,
(GYyHKUMOHANBHYIO U (PU3MUYECKYIO OPraHU3aIMI0 TEXHUYECKUX U MPOrpaMMHBIX
CPEICTB CeTU. APXUTEKTypa OMNpeNesseT MPUHLMUIIBI MOCTPOCHUSI U (YHKIHMOHU-
POBaHMS anNapaTHOro U MPOrPaMMHOT0 00eCTIeUeHHUs F3JIEMEHTOB CETH.

B OCHOBHOM BBIIENIAKOT TPU BUJA APXUTEKTYP: apXUTEKTypa mMepMuHal —
2NIa8HbII KOMNbIOmep, ApXUTEKTYpa KIUeHmM — cepeep U OOHOPAH2068dsl APXUTEKTY-
pa.

CoBpeMeHHBIE CETH MOXKHO KJIACCU(PUIUPOBATH MO Pa3IWYHBIM MPU3HAKAM:
[0 YAAIEHHOCTH KOMITBIOTEPOB, TOMOJIOTUH, HA3HAYECHUIO, TIEPEUHIO MTPEAOCTABIIS-
€MBIX YCIyT, IPUHLIHUMNAM YIpaBieHUs (LEeHTPaJIu30BaHHbIE U JIELIEHTPAIN30BaH-
HBbIE€), METO/IaM KOMMYTAIIMH, METOJaM J0CTyla, BUAAM CpPeJbl Mepeaadu, CKopo-
CTSIM Tepelayn AaHHBIX U T. 1. Bce 3T moHsATUS OynyT paccMOTpeHbl Ooliee mo-
IpOoOHO MpH AaJIbHENIEM U3YYEHUH Kypca.

Tema 2. IlpeumyniecTBa HCNOJIb30BAHUA CeTeil

KommnbroTepHbie ceTH MpeACTaBiIsiOT cO00M BapHaHT COTPYAHUYECTBA JIIO-
7€l U KOMIBIOTEPOB, 00ECIIEUMBAIOLIETO YCKOPEHUE JTOCTAaBKU U 00pabOTKH MH-
dbopmanuu. O0beIUHATh KOMIIBIOTEPHI B ceTy Hadanu Oosee 30 met Hazan. Korma
BO3MOXKHOCTH KOMITbIOTEpOB BhIpociu u [1K cTamm qocTymHbl Kak10My, pa3BUTHE
ceTeil 3HaYUTENIbHO YCKOPUIIOCH.

CoenvHEHHBIE B CETh KOMIBIOTEPHl OOMEHHBAIOTCS HHGOpPMAIUe U COB-
MECTHO HMCIOJIB3YIOT TiepudepuitHoe 000py0BaHNE M YCTPOUCTBA XPAHCHHS WH-
dbopmanuu puc. 1.2.
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CereBoii Q il Ivhrivlvie] CereBoii
IUIOTEP

Puc. 1.2 Vicnons3oBanue nepudepuitHoro o0opy10BaHus

C nomouipio ceTeil MOXKHO pa3AeniaTh pecypchl U nHpopManuto. Huxe nepe-
YUCJICHBI OCHOBHBIC 3aJ1aud, KOTOPHIC PEIIAIOTCS C MOMOIIBI0 paboyueil cTaHIuU B
CETH, U KOTOPHIC TPYAHO PEIIUTH C MOMOIIBIO OTJIETBHOTO0 KOMITBIOTEpA:

KommnbrotepHas ceTh MO3BOJIUT COBMECTHO MCIIOJIB30BaTh NEepUEepUiiHbIC YCTPOU-
CTBa, BKIIFOYas:

MIPUHTEPHI;

TUIOTTEPHI;

JIMCKOBBIC HAKOITUTEIIH;

npuBoabsl CD-ROM;

JIUCKOBO/IHI;

CTPHUMEPHI;

CKaHEPBHI;

(hakc-Mo/IeMBl;
KomnbroTepHasi ceTh MO3BOJISIET COBMECTHO HCIIOIL30BaTh MH(POPMAIIMOHHBIE pPe-
CYPCHI:

KaTaJIOT !,

(aitibr;

MIPUKJIQTHBIC TTPOTPAMMBI;

UTPHI;

0a3bl JaHHBIX;

TEKCTOBBIE TIPOLIECCOPHI.

KoMmbroTepHast ceTb m03BOJISIET pabOTaTh C MHOTOIOJIB30BATEIbCKUMU MPOTpaM-
MaMH, OOECreYrBAIOUIMMU OJHOBPEMEHHBIM JOCTYN BCEX MOJIb30BaTeIe K 00-
UM 6a3zaM JIJaHHBIX C OJOKUPOBKOW (palijloB M 3amucei, obecnieunBaromiei Ie-
JIOCTHOCTh JaHHBIX. JItoObIe porpammel, pazpaboTanusie s ctanaapTHeix JIBC,
MOHO MCIOJIb30BaTh B IPYTUX CETSX.

CoBMECTHOE HCIIOJIB30BAHUE PECYPCOB OOECHEYUT CYIIECTBEHHYK) SKOHOMHIO
CpeAcTB M BpeMeHU. Hanpumep, MOXKHO KOJUIEKTUBHO MCHOJIB30BAaTh OJUH Ja3ep-
HBIM MPUHTEP BMECTO MOKYNKHU MPUHTEpPA KaXJAOMY COTPYIHUKY WIM OErOTHU C
JUCKETAaMU K €IMHCTBEHHOMY IIPUHTEPY MPHU OTCYTCTBUU CETH.
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Opranuzanus 3JeKTPOHHONW MOUYThl. MOXHO HCMOdab30BaTh JIBC Kak MOYTOBYIO
CITY»0y Y pacchluIaTh CIyXCOHBIC 3aITUCKH, TOKJIAIbl U COOOIICHUS IPYTUM IOJTb-
30BaTENsM.

Tema 3. Apxurektypa cereit

ApPXUTEKTYpa CETU OMNPENEIAECT OCHOBHBIE JIEMEHTBI CETH, XapaKTEPHU3YET
ee O0ILYIO JIOTMUECKYIO0 OpraHU3aliIo, TEXHUYECKOE 00ecIeueHue, IPOrpaMMHOE
oOecrieueHue, OMUCHIBAET METO/IbI KOAUPOBAHUA. APXUTEKTYpa TaKXKe ONPEeseT
MPUHIMIBI PYHKIIMOHUPOBAHUS U UHTEP(ENC MOIb30BATENS.

B nanHom kypce OyzneT pacCMOTPEHO TPU BHUIa apXUTEKTYP:
— apXUTEKTypa TEPMHHAN — [JIABHBIA KOMIIBIOTED;
— OJIHOpPAHIoBasl apXUTEKTYpa;

— apXUTEKTypa KIUEHT — CEPBEP.

APXMTEKTYpa TEPMHUHAJ — IVIABHBII KOMIIBIOTEP

ApxuTeKkTypa TEpMHHAJl — IJaBHbI KommbloTep (terminal — host computer
architecture) — 310 KoHIENIIHMSI HHGOPMAITUOHHON CETH, B KOTOPOM BCsi 00paboTKa
JTaHHBIX OCYIIECTBIISCTCS OJTHAM WIIH TPYMIIION TJIABHBIX KOMIIBIOTEPOB.

T'naBHE KOMIOBIOTEP

0]

Ml Ml

TepMmuan TepmMmuan Tepmmuan TepMmmHan

Puc. 1.3 Apxurexrypa TepMuUHaI — INIABHBIM KOMIIBIOTED

PaccmarpuBaeMast apXxuTeKTypa npeAnoaraeT aBa TUIa 000py10BaAHHUS:

— I'maBHBI KOMMBIOTEp, TNI€ OCYIICCTBISETCS YIPABICHHE CETHIO, XpaHEHHE U
00paboTKa TaHHBIX.

— TepmuHamnbl, mpeaHa3HAUYCHHBIC IS MIEPEAAUd TIIABHOMY KOMIBIOTEPY KOMaH]T
Ha OpPraHU3allMI0 CEAaHCOB U BBITIOJNIHEHUS 3aJaHWii, BBO/IA JAHHBIX JJIS BBIMOJ-
HEHUS 3aJaHHUI U TIOyYSHUS Pe3yIbTaTOB.

Inasnwvitl komnviomep 4epe3 MyJIbTHILIEKCOpHI niepenadyn maaHHbix (MITJT)

B3aUMOJENCTBYIOT C TEPMUHAJIAMH, KaK MPEJICTABIECHO Ha puc. 1.3.

Knaccudeckuii mpuMep apXUTEeKTYphl CETH C TJIaBHBIMH KOMIBIOTEPAMH —
cucTteMHas cereBas apxutektypa (System Network Architecture — SNA).
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OnHopaHroBasi apXuTeKTypa

OpHopanroBasi apxutekTypa (peer-to-peer architecture) — 3TO KOHIIEHIIHS
MH(OPMAIMOHHON CETH, B KOTOPOM €€ pecypchl pacCpeioTOUEHBI 0 BCEM CHUCTE-
MaM. J/laHHas apXUTEKTypa XapaKTepU3yeTcs TEM, YTO B HEW BCE CHCTEMBbI PaBHO-
MIPaBHEI.

K oonopanzoswvim cetsim oTHOCSTCS Majble CE€TH, Te Jrobas paboyast cTaH-
AT MOKET BBITIOJHATH OJHOBpeMeHHO (pyHKIMM (hailloBOro cepBepa u pabdboueit
ctanuuu. B oonopamneosvix JIBC nuckoBoe MpOCTPAHCTBO U (pallibl Ha JIFOOOM
KOMITBIOTEPE MOTYT OBITh 00IIMMHU. UTOOBI pecypce cTai o0IuM, ero HeoOX0IMMO
OTJaTh B OOLIEE MOJb30BAHKE, UCIIONB3YS CIYKObI YJaJ€HHOTO JIOCTYIMa CETEBBIX
OJIHOPAHTOBBIX OTMEPAIMOHHBIX CUCTEM. B 3aBUCHMOCTH OT TOTO, Kak OyJeT ycTa-
HOBJICHA 3alllUTa JTaHHBIX, JAPYTHE MOJH30BATEIM CMOTYT TOJIb30BaThCs (haitmamu
cpa3dy ke mocie ux co3fganusi. Oonopaneogvle JIBC 1OCTAaTOYHO XOPOLIU TOJBKO
JUTSL HeOOJTBIINX PAOOUUX TPYIIIL.

Nudpopmannnuas
cucrema B

Nudpopmannnnas
cucrema A

Nudpopmannnnas
cucrema C

KOMMyHHKaHI/IOHHaH CeTh

Nudpopmannnnas Nudpopmannnnas
cucrema D cucrema E

Puc. 1.4 OnHopaHnroBasi apXuTeKTypa

Oonopaneosvie JIBC SBIsI0TCS HanOoJiee JIETKUM U JEIIEeBbIM TUIIOM CeTeil
i yctaHOBKH. OHU Ha KOMITBIOTEpE TPeOYIOT, KpOME CETEBOW KapThl U CETEBOTO
HOCHUTEJIS, TOJIbKO orepauuoHHoi cucrembl Windows 95 wmmu Windows for
Workgroups. 1lpu coelnHEHHH KOMIIBIOTEPOB, MOJIB30BATEIN MOTYT IPEIOCTAB-
JSATH PECYpPCHl ¥ UHPOPMAITUIO B COBMECTHOE TIOJIb30BaHUE.

OnHOpaHTOBBIE CETH UMEIOT CIEAYIOIINE MPEUMYIIECTBA!
— OHM JIETKU B YCTAHOBKE U HACTPOUKE;
— ortnenbHbie [IK He 3aBUCAT OT BBIAEIEHHOTO CEPBEPA;
— TI0JIB30BATEIU B COCTOSSHUM KOHTPOJIHUPOBATH CBOU PECYPCHI;
— Majas CTOMMOCTb U JIErKas dKCIUTyaTalus;
— MHUHUMYM O00OpYIOBaHMS M MPOTPAMMHOI0 00ECTIeUeHHUS;
— HET HeOOXOAMMOCTH B aIMUHUCTPATOPE;

— XO0pomo moaAxonAT IJId CETEH C KOJIMYECTBOM HOHBBOBaTeHeﬁ, HC IIPCBLIIIAIO-
M OCCATH.
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[Ipo6iemoii OAHOPAHTOBOM APXUTEKTYPHI SBJISETCS CUTYyalMsl, KOTJa KOM-
NBIOTEPHI OTKIIOYAIOTCA OT CeTH. B 3TUX ciyuasx U3 ceTu ucues3aroT BUIbl cepau-
ca, KoTopble OHU npeaocTaBsuid. CeTeByto 0€30MacHOCTh OJJHOBPEMEHHO MOXHO
MPUMEHUTH TOJIBKO K OJJTHOMY PECypcy, U MOJIb30BaTelNb JI0JKEH IOMHUTH CTOJIBKO
napoJjiei, CKOJIbKO ceTeBbIX pecypcoB. [Ipu mosiydeHuu I0CTyna K pa3iensieMoMy
pecypcy OulyllaeTcs MaJieHue MPOU3BOAUTENILHOCTH KOoMIbioTepa. CyliecTBEH-
HBIM HEJIOCTATKOM OJHOPAHTOBBIX CETEH SIBISETCS OTCYTCTBUE IIEHTPATU30BAHHO-
ro aMUHUCTPUPOBAHHS.

Hcnonb3oBaHue OJHOPAHTOBOM apXUTEKTYphl HE UCKIIOYAET IPUMEHEHHUS B
TOM K€ CETH TaKKE apPXUTEKTYpPbl «TE€PMUHAI — TJIABHBIA KOMITBIOTEPY» WM apXH-
TEKTYPBbl «KIUEHT — CEPBEPY.

APXHMTEKTypa KJIHEHT — cepBep

Apxumexmypa xknuenm — cepsep (client-server architecture) — 3To KOHIIE-
Ui THQOPMAIIMOHHON CETH, B KOTOPOH OCHOBHAS YacTh €€ PECYpCOB COCPENOTO-
YeHa B CEpBepax, 0OCIyKMBAIOIINX CBOMX KIMEHTOB (puc. 1.5). PaccmarpuBaemas
apXUTEKTypa OMpeessieT 1Ba THIIa KOMIIOHEHTOB: cepgepbl U KIUEHMbI.

Cepgep - 3T0 00BEKT, MPEAOCTABISAIOMINNA cepguc APYruM o0bEKTaM CETH 110
ux 3anpocaM. Cepsuc — 3TO Mpoliecc 00CITyKUBAHUS KIUEHTOB.

KoMMyHUKALIMOHHAA CETb

Pabouas cranims PaGouas craumnmsa
(Knnenr) (Knuenr)

Puc. 1.5 Apxurekrypa KIHEHT — cEpBep

CepBep paboTaeT 1Mo 3aJaHUsAM KIMEHTOB W YIPABISET BBIMOJHEHUEM HUX
3ananuid. [locine BBIMOTHEHUS KaXXIOro 3aJaHusl CEpPBEP MOCHUIAET MOJTYyYEHHbIE
PE3yNbTAThl KIIMEHTY, MOCIaBIIEMY 3TO 3aJJaHuE.

CepBI/ICHaH (1)YHK]_II/ISI B apXHUTCKTYpPC KIIMCHT — CCPBCP OIMMUCBIBACTCA KOM-
IICKCOM TIPUKIIAAHBIX IIPOTPaMM, B COOTBCTCTBHUH C KOTOPBIM BBIIIOJHAIOTCA pa3-
H006pa3HBIC MMPUKIAJHbIC IIPOUCCCHI.

[Ipouiecc, KOTOPBIN BBI3BIBAET CEPBUCHYIO (PYHKIIMIO C MOMOIIBIO ONpejie-
JICHHBIX Omepaluii, Ha3zpiBaeTca KiaueHmom. VIM MoOKeT ObITh Mporpamma Wid
nonb3oBarelb. Ha puc. 1.6 npuBeieH nepedyeHb CEPBUCOB B ApXUTEKTYPE KIMEHT —
cepsep.



14 Jlexyus 1

Knuenmul — 310 pabodme CTaHINK, KOTOPHIE UCIIOIB3YIOT PECYpPCHI CEpBepa
U TIPEJOCTABISAIOT YI0OHBIE unmepgheticol nonvzoeamens. Unmepgeticot nonwv3o-
games ATO TPOIEAYPHI B3aUMO/ICHCTBHS MOJIB30BATENS C CHCTEMOM HITU CEThIO.

KnueHT siBisieTcss MHUIIMATOPOM U HUCIOIB3YeT AJIEKTPOHHYIO TMOYTY WU
JIpyrue cepBHCHl cepBepa. B 3ToM mpoliecce KIMEHT 3ampamiuBaeT BUI 00CITyXKu-
BaHHUs, YCTAHABIMBAET CEAHC, MOJy4aeT HY>KHbIE €My PE3YJIbTaThl U COOOIIAeT 00

OKOHYAaHUHU PabOTHI.
Cepsuc
rncyartu

CereBoit
CEPBUC

[Tpukmannon
CEPBHUC

Cepsuc

(panJioOB

Cepsuc
JHUCKOB ‘\

Cepsep

Knneutsl

Puc. 1.6 Mogenb knueHT-cepBep

B cemsx ¢ evidenennvim ¢aiinosvim cepgepom Ha BbIIEICHHOM aBTOHOMHOM
IIK ycTtaHaBIHMBaeTCs CEpBEpHAas ceTeBas olepanuoHHas cuctema. Jtot [IK cra-
HOBUTCSL cepsepom. Ilporpammuoe obecneuenue (//0), ycTaHOBIEHHOE Ha pado-
4yel CTaHINH, ITO3BOJIAET eif 0OOMEHMBAThCs JaHHBIMU C cepBepoM. Haubouee pac-
MIPOCTPaHEHHBIC CETEBBIC OTICPAIMOHHAS CUCTEMBI:

— NetWare ¢pupmbr Novel;
— Windows NT ¢upmsr Microsoft;
— UNIX pupmst AT&T;

— Linux.

ITomumo ceTeBoi OHepaHI/IOHHOﬁ CHUCTCMBI HCO6XOI[I/IMBI CCTCBLIC IIPUKJIAI-
HBIC IIPOTI'PpaAMMBI, PCATTU3YIOIUC ITPCUMYIICCTBA, IIPCAOCTABIIACMbBIC CCTBIO.

Cetu Ha 0a3ze cepBEepOB UMEIOT JyUIUE XapaKTEPUCTUKU U MOBBILICHHYIO
HaZiekHOCTh. CepBep Bia/ieeT IIaBHBIMHU peCypcaMu CETH, K KOTOPhIM oOpaIiaroT-
Csl OCTalIbHbIE paboure CTaHIUU.

B COBpCMCHHOﬁ KIIMCHT — CepBepHOﬁ APXUTCKTYPC BBIACIICTCA YCTBIPC
I'PpYIIIbI 00BEKTOB: KIIMCHTHBI, CCPBCPBI, JAHHBIC N CCTCBLIC CJ'Iy)K6BI. KnuenTsr
pacmojaararorcsa B CHCTCMAX Ha pa60‘II/IX MeCTax II0JIb30BATEJICH. I[aHH]'::IC B OC-
HOBHOM XpPaHATCA B CCPBCPAX. CeTeBble CJ'Iy}K6BI ABJIIAOTCA COBMCCTHO HCIIOJIb3Y-
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eMBIMU CepBepaMH W JaHHbIMH. Kpome TOro ciryObl yHpaBIsSiOT TPOIEAYpaMH
00pabOTKH JTaHHBIX.

CeTH KIMEHT — CEPBEPHON apXUTEKTYphl UMEIOT CIEAYIOIIUE MPEUMYLIE-

CTBa:

MMO3BOJIAIOT OPIraHNU30BbIBATHL CCTHU C OOJBIIMM KOJIMYECTBOM pa60111/IX CTaHHHﬁ;

o0ecrneunBalOT LEHTPATM30BAHHOE YMPABJICHUE YUYETHBIMU 3aMHUCSMU TOJIb30-
Bareseil, 0€30MaCHOCTHIO U JIOCTYIIOM, YTO YIPOIIAET CETEBOE aIMUHUCTPUPO-
BaHME;

3¢ ()EeKTUBHBIN HOCTYN K CETEBBIM pecypcam;

IMOJIb30BATCIIIO HYKCH OOUWH I1apOJib AJIs1 BXOAAd B CCTh U IJIA IMOJTYYUYCHUS JOCTY-
ITa KO BCCM peCypCaM, Ha KOTOPBIC PACIIPOCTPAHAIOTCA IIpaBa IIOJIb30BATCIIA.

Hapsmy C IpCUMYyIHICCTBAMU CCTU KIIUMCHT — cepBepHoﬁ APXUTCKTYPbI HMCIOT

U psAZl HEAOCTATKOB:

HEHUCIPABHOCTb CEPBEPA MOKET Clie]aTh CETh HEPAOOTOCIIOCOOHOM, KaK MUHU-
MYyM MOTEPIO CETEBBIX PECYPCOB;

TpeOYIOT KBATU(UIIMPOBAHHOTO TIepcoHaa sl A IMUHUCTPUPOBAHUS;
UMEIOT 00Jiee BHICOKYIO CTOMMOCTh CETEH U CETEBOI0 000PYI0BaHUS.

Br100p apxXuTEKTYpBI CeTH

Bb160p apXuTeKTyphl CETH 3aBUCUT OT Ha3HAYEHUs CETH, KOJUYECTBa pado-

YHX CTAHIIUU U OT BBIIIOJHSIEMBIX Ha HEW NEHCTBU.

CJICI[yeT BBI6paTB OJHOPAHTOBYIO CCTh, CCIIN:
KOJIMUECTBO MOJIL30BaTE/ICH HE MMPCBLIIIACT ACCATH,
BCC MAallIMHbI HAXOAATCs 0IM3KO0 ApYyTr OT Apyra,
HMEIOT MECTO HEOOJIBIIINE (1)I/IHaHCOBBIC BO3MOXHOCTH,

HET HE0OXOJMMOCTH B CHEIMAIM3UPOBAHHOM CcepBepe, TakoM Kak cepsep b/l,
(bakc-cepBep WK KaKOH-I1100 ApyToW;

HCT BO3MOXHOCTHU HUJIN HCO6XOI[I/IMOCTI/I B OCHTPAJIM30BAHHOM aAMHUHHUCTPUPO-
BaHHUU.

Crnenyet BbIOpaTh KJIMEHT CEPBEPHYIO CETh, €CIIU:
KOJIMYECTBO IMOJIb30BATENEH MPEBBILIACT AECITH;

TpeOyeTcs LEHTPAIU30BAHHOE YIIPaBIEHUE, O€30I1aCHOCTb, YIIPaBIEHUE pecyp-
caMH MJIU pe3epBHOE KOIIMPOBAHUE;

HEO0OXO0IUM CTIeIMATTM3UPOBAHHBIN CEpBEP:;
HY>KEH JOCTYII K I100a1bHON CeTH;

Tpe6yeTc51 pPasacisiTh peCypChl Ha YPOBHC MMOJIb30BaTEIICH.

Bonpocsl k Jekuuu

1.

I[aTB OIIPCACICHUC CCTU.
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Yem oTinyaeTcs KOMMYHUKAI[MOHHAS CETh OT MH(OPMAIMOHHON ceTu?
Kak pazgensitorcsi ceTu o TeppuTopraibHOMY NpU3HAKY?

Yro Takoe nHGOpMaIIMOHHAs cucTeMa?

Yro Takoe KaHaJbl CBSI3U?

Hatb onpenenenne GU3NYECKOro KaHajla CBSA3H.

JlaTh onpezesieHne JIOTHYECKOr0 KaHalla CBSA3H.

Kax Ha3bIiBaeTcsi COBOKYIMHOCTH MpaBUJl 0OMeHa MHPOpMALMEH MEXIY TBYMS
WJIM HECKOJIBKUMH YCTPOMCTBAMM?

Kak Ha3piBaeTcsi 00BEKT, CIOCOOHBIN OCYIIECTBIATH XpaHEHHE, 00pabOTKy
WM Tepeady JaHHBIX, B COCTaB, KOTOPOT'O BXOASAT KOMIBIOTED, TPOrPAMMHOE
oOecriedeHre, MOb30BaTeNM M JIp. COCTAaBJISIONINE, NMPEAHAa3HAUYCHHBIC IS
nporiecca 00pabOTKH U Mepeaaun TaHHBIX ?

Kakum nmapameTpom xapakTepu3yeTcs 3arpy3Ka ceTu?
UYrto Takoe meToa noctymna’?

YTo Takoe COBOKYITHOCTH MPABWJI, YCTAaHABIUBAIOIINX MPOICAYPHI U (hopmaT
obmeHa uHpopmarmei?

Uem otnruaercs pabodasi CTaHIUMSA B CETH OT OOBIYHOTO MEPCOHATBHOTO KOM-
nproTepa?

Kakue 3neMeHThl BXOJST B COCTaB CETH?
Kaxk Ha3piBaeTcs onucanue GU3NIECKUX COCTUHEHUH B ceTh?
Uto Takoe apXUTEeKTypa ceTu?

Kak HazBaTh crmoco6 ompeaesneHus, Kakas U3 padO4YMX CTAHIUHA CMOXKET Clie-
YOI UCIIOJIb30BaTh KaHa CBS3U?

[lepeyncauTh NpeUMMyHIECTBA UCIIOJIB30BAHUS CETEH.

Yem oTiIMYaeTCsl OTHOPAHTOBAasl apXUTEKTypa OT KIMEHT CEPBEPHON apXUTEK-
TypbI?

KakoBbI mpeuMyIiiecTBa KpynmHOMacCIITaOHOW CETH C BBIICICHHBIM CEPBEPOM?
Kakue cepBUCHI TPeOCTABIISIET KIIMEHT CEpBEPHAs apXUTEKTypa?
[IpeumyiiecTBa U HEAOCTATKU APXUTEKTYPhl TEPMHUHAI — TJIABHBIA KOMIIbIO-
Tep.

B xakoM ciiydae UCToJIb3yeTCsl OHOPAHTOBAs apXUTEKTYypa?

UTo XapakTepHO JJIs CETEN C BBIJCIECHHBIM CEPBEPOM?

Kaxk Ha3pIBatoTCst paboure CTaHIMU, KOTOPhIE UCTIONB3YIOT PECYpPChI cepBepa?

Urto Takoe cepsep?
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Jlekums 2. CemuypoBHeBasi moaeab OSI

JIJIsi €AMHOTO TPEICTaBICHUS TaHHBIX B CETAX C HEOTHOPOIHBIMH yCTPOM-
CTBaMHU M MPOTPAaMMHBIM O0OECIICUEHUEM MEXAYHAPOIHAs OpraHU3allus MO CTaH-
naptam ISO (International Standardization Organization) pa3zpabotana 06a3oBYIO
Moenb cBsi3u OTKpbIThIX cucTeM OSI (Open System Interconnection). 9ta Moaemb
OIMHMCHIBACT TIPaBWjIa U MPOIEAYPHI TIEPEeIaun JaHHBIX B Pa3IMUYHBIX CETEBBIX Cpe-
JaxX TIPH OpraHU3alKK ceaHca CBs3H. OCHOBHBIMU DJIECMEHTAMH MOJICIIN SIBIISFOTCS
yYPOBHH, IPUKJIATHBIC MTPOIIECCH U (hH3UUEeCKUe CpeacTBa coenuuenus. Ha puc. 2.1
npejcTaBlieHa CTpykTypa 0a3oBoit Momenu. Kaxawiii ypoenp moxaenu OSI Bbi-
MOJTHSIET OMpPENICTICHHYIO 3a/1ady B Ipoliecce Nepeaavyn JaHHBIX 1Mo ceTH. basosas
MOJIETIb SBIIIETCSI OCHOBOM JUIsl pa3paboTKu ceTeBhIX MpoTokosioB. OSI pa3genser
KOMMYHUKAIIMOHHBIC (DYHKITMH B CETH Ha CEMb YPOBHEH, KaXK/IbIH U3 KOTOPHIX 00-
CIIY’)KHUBAET pPa3IUYHBIC YACTH Ipoliecca 00IacTH B3aUMOJCHCTBUS OTKPBITBIX CH-
CTEM.

IToab3oBaTenn
HNurepdeiic
% ‘ MOJIL30BaTEIA
| Vv y
Hpuxaagnoii
IIpuknagseie mponeccsl N
uHTepPeiic
A |
YpoBHu: | Vv
7 Ilpukaannoi
6 | lIpencraBuTe/ibCKUH
= Oo6gacThb
5 CeaHCOBLIH .
B3auMoOAelicTBUSA
4 TpacnopTHbIi OTKPBITHIX
3 CereBoii CHCTEM
2 KanaanHbIi
1 duznyeckui
5 du3uyeckne cpeacTBa coeIMHEHUA $

Puc. 2.1 Moxens OSI

Mopens OSI onuchIBaeT TOJBKO CUCTEMHBIE CPEJCTBA B3aUMOJICUCTBHUSI, HE
KacasiCh NMPUIOKEHUNW KOHEUYHBIX Mojib3oBaTeniel. [Ipunokenus: peanu3yoT CBOU
COOCTBEHHBIE MPOTOKOJIBI B3aUMOJEHCTBHUSA, 00palasich K CUCTEMHBIM CpPEACTBaM.
Ecnu npunoxeHne MOXKeT B3sTh Ha ce0sl GYHKIMU HEKOTOPHIX BEPXHUX YPOBHEH
mozenu OSI, To ay1s oOMeHa JaHHBIMU OHO O0pallaeTcs HaANPSIMYI0 K CUCTEMHBIM
CpEelICTBAaM, BBITTOJIHSIOMINM (PYHKLIMU OCTaBIINXCS HIKHUX ypoBHEH mozaenu OSI.

Tema 1. B3aumopgeiictBue ypoBHeit moaean OSI

Mogens OSI MOXHO pa3fesnnuTh Ha ABE PA3NMUYHBIX MOJEIM, KaK MOKa3aHO
Ha puc.2.2:
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— TOPHU3OHTAJIBHYIO MOJI€JIb Ha 0a3e MPOTOKOJIOB, 00ECIEUHBAIONIYI0O MEXaHU3M
B3aUMOJICHCTBUS MIPOTPAMM M IIPOLIECCOB HA PA3IMYHBIX MAIIMHAX;

— BEPTUKAJIbHYIO MOJEJIb Ha OCHOBE YCIYI, OOECIIEUNBAEMbIX COCEIHUMHU YpPOB-
HSMH APYT IPYTY Ha OJHON MalIuHE.

Kommnerorep-otnpaBurens Kommnerorep-nonyuareins
Bupryansnas
CBs3b
r
ITpukmnamnoit - ITpukmnamnoit
s | | ==
‘ IIpencraBurenbckui ‘ — ‘ IIpencraBurenbckuiit ‘
< | : e
‘ CeancoBblit ‘ ﬁli ‘ CeancoBblit ‘
Iz | | T
‘ TpaHcnopTHBIH ‘ Q—I; ‘ TpaHcnOpTHBIH ‘
)= L s
‘ CereBoit ‘ j:Lﬁ ‘ CereBoit ‘
T ! | Gl
‘ KananbHbIi ‘ — ‘ KananbHbIi ‘
s | | ==
‘ Ou3NIECKUit ‘ j—p ‘ DOuU3NIECKUit ‘
- | | I

‘ duzndeckas cpena ‘

Puc. 2.2 Cxema B3anMo1eHiCTBHSI KOMIIBIOTEPOB B 0a30BOM ATasIoHHOM Moaenu OS]

Kamnmﬁ YPOBCHb KOMIIBOTCPA—OTIIPABUTCIIA BBaHMOHCﬁCTByeT C TaKHUM XKC
YPOBHCM KOMIIBIOTCPA-IIOJIYydATCIIA, KaK 6YI[TO OH CBA3aH HAIIPAMYIO. Takasi cBSI3b
Ha3bIBACTCS JIOTMUECKON UIIH BI/IpTyaHBHOﬁ CBsI3b10. B HeﬁCTBHTCHBHOCTH B3aNMO-
HCﬁCTBH@ OCYHICCTBILACTCA MCKIAY CMCIKHBIMU YPOBHAMU OAHOI'O KOMITBIOTEPA.

Utak, uHpopmals Ha KOMIIBIOTEPE-OTIpPABUTENE JOJDKHA MPOUTH uepes
BCE YpOBHHU. 3aTeM OHa Iepenaercs Mo (PU3MUECKOH cpele 10 KOMIbITepa—
MOJIy4yaTessl U OIMSTh IPOXOAUT CKBO3b BCE CJIOM, MOKA HE JOXOAMT 1O TOrO K€
YPOBHsI, C KOTOPOTo OHa OblIa IOcJIaHa Ha KOMIIBIOTEPE-OTIPABUTETIE.

B ropuzoHTaNbHO#M MOEIH ABYM MpOrpaMMamM TpedyeTcs: 0OIIuil mpOTOKOM
11 0OMeHa JaHHBIMU. B BEpTUKAIBHON MOJIENN COCETHUE YPOBHH OOMEHHBAIOTCS
JTaHHBIMU C UCTIOIB30BaHNEM HHTEpQeiicoB mpukiaanbix nmporpamm API (Applica-
tion Programming Interface).

[lepen mopaueii B ceTh naHHble pa3douBatoTcs Ha makeThl. [laket (packet) —
ATO eANHUIIA HHPOPMALINH, TIepefaBaecMasi MeXX Iy cTaHIusIMu cetu. [Ipu oTnpaBke
JaHHBIX IMaKeT MPOXOAWUT IOCICOBATEILHO Yepe3 BCE YPOBHU IMPOTPaMMHOTO
obecniedeHus. Ha kaxqoM ypoBHE K MakeTy J0OaBISIETCS YIpaBisfomias HHQPOp-
Malys JaHHOTO YPOBHS (3aroJIoBOK), KOTOpas HeOOXOAMMa JUIs YCIICHIHOM mepe-
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Jlayy TaHHBIX IO CETH, KaK ATO MOKAa3aHO Ha puc. 2.3, rae 3ae — 3aroJioBOK MaKeTa,
Kon — xoHer mmakera.

Ha npunumaroiieit cropoHe makeT MPoXOoAUT Yyepe3 BCe YPOBHU B OOpaTHOM
nopsiake. Ha kaxxioM ypoBHE MPOTOKOJ ATOTO YPOBHS UUTAECT MH(OPMAIIMIO ITaKe-
Ta, 3aTeM yaasieT HHGOpMaIlKIo, T00aBJIEHHYIO K ITaKETy Ha 3TOM K€ YPOBHE OT-
MPaBJISIONICH CTOPOHOM, W TMepenaeT MakeT cieayriiemMy ypoBHI. Korma maker
noiaet no Ilpukiaonoeo ypoBHs, BCs yIpaBisronias nHdopmanus OyaeT yaaieHa
W3 MaKeTa, U IaHHbIC PUMYT CBOU IMEPBOHAYAIIBHBINA BUI.

Ilakem
720 ypo6HsL 3ar 7 | Jlannvie | Kon 7
720
Ilakem VPOBHS
67 ypoens 3ar6 | 3ar 7 | | Kon 7 | Kon 6
Haxem Jannvie 6°° YDOGHS v
3% ypoens 3ar5 | 3ar6 | 3ar 7 | | Kon 7 | Kon 6 | Kon 5
Ilaxem Jlannvie 5% YpOoGHs v
4% yposus 3ar4 | 3ar 5 | 3ar 6 | 3ar 7 | | Kon 7 | KoH 6 | Kon 5 | Kon 4
Ilaxem Jannvie 420\3/[?06’1-1}1
20
3% ypoenn 3ar 3 3ar4|3ar5|3ar6|3ar7| |K0H7|K0H6|K0H5|K0H4 Kon 3
Takxem ~ 20" ’
2o0ypoens Y Hannwie 3°° ypoeus
3ar 2 3ar3|3ar4|3ar5|3ar6|3ar7| |K0H7|K0H6|K0H5|K0H4|K0H3 Kon 2
Takxem > g
Jlannwvie 2°° ypoasns
1°° yp s P
| 3ar 1 | 3ar 2 | 3ar 3 | 3ar4 | 3ar5 | 3ar 6 | 3ar 7 | |K0H7|K0H6|K0H5 |K0H4|K0H3|K0H2 Kon 1
\

Hannvie 1°°yposns
Puc. 2.3 ®opmupoBaHue NakeTa Kaxa0ro YPOBHS CEMUYPOBHEBOU MOJEIN

Kaxxaplii ypoBEeHb MOJIENN BBIMOJIHSAET CBOIO (PYyHKIIMIO. YeM BbIlIE YPOBEHBD,
TeM 0oJiee CIOKHYIO 33a/1ayy OH pellaeT.

OtnenwsHbie ypoBHU Mojenu OSI ynoOHO paccMaTpuBaThb Kak epynnsl Hpo-
epamm, TpeAHA3HAYCHHBIX JIJI1 BBITIOJIHEHUS KOHKPETHBIX ¢hyukyutl. OQuH ypo-
BEHb, K IPUMEPY, OTBEUAET 3a oOecreueHue npeoopazoBanus naHHbiXx U3 ASCII B
EBCDIC wn coneput npocpammsbl HEOOXOAUMBIE 11 BEITIOJIHEHHS ITOM 3a1a4u.

Kaxnaplii ypoBeHb 00€CHIEYMBAET CEPBUC JJIS BBIIIECTOSIIETO YPOBHS, 3a-
MpaliuBas B CBOIO OYEPEb, CEPBUC y HMKECTOSAIIETO ypoBHA. BepxHue ypoBHHU
3anpalnnBalT CEPBUC MOYTH OJMHAKOBO: KaK MPaBUIIO, 3TO TpeOOBaHUE MapIIPy-
THU3ALMM KaKUX-TO JIAHHBIX U3 OJIHOM ceTu B Apyryro. [IpakTuueckas peanuzaius
MIPUHIIMIIOB a/IpeCalluy JaHHBIX BO3JIOKEHA HA HUKHUE YPOBHHU.

PaccmarpuBaemass MOJEenb ONpPEAEssieT B3aUMOJICMCTBHE OTKPBITHIX CUCTEM
pa3HbIX MPOU3BOAUTENEN B OJHOM ceTH. [103TOMY OHa BBITIOIHSAET AJIsI HUX KOOP-
TUHUPYIOIIUE JEUCTBUS TIO:

— B3aUMOJICHCTBUIO MPUKIAJAHBIX IPOILIECCOB;
— ¢dopmaM npeacTaBiIeHUs] JaHHBIX;

— eAMHOOOpa3HOMY XPaHEHHUIO JaHHBIX;
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— YIIPABIICHUIO CETEBBIMU PECYPCAMU;
— 0€e30MacHOCTU AaHHBIX U 3alIUTe HHPOPMALINH;
— JMAarHOCTHKE MPOTrpaMM U TEXHHUYECKUX CPEICTB.

Ha puc. 2.4 npuBeneHo kpaTkoe onucanue (PyHKIMI BceX YpOBHE.

7. IlpukiaaaHoi

npeAcTaBiIsieT Habop nHTEepherncoB, MO3BOSIOMNMA MOJTYIUTh TOCTYIT K
CETEBBIM CITyX0aM

6. IlpencraBienus

npeobpasyeT JaHHbIe B 00U popMar yist mepeiadu mo ceTh

5. CeancoBbIiit
MoJJIep>KKa B3aUMOICUCTBHUS (ceaHca) MEXIY YAaJeHHBIMHU MIpolieccaMu

4. TpancnopTHbIH
yIIpaBJysieT nepeaayeii JaHHbIX 0 CETH, 00eCTIeUrBAET MOATBEPKACHHE
nepeavan

3. CereBoii

MapHIpyTH3alKsl, YIPaBICHUE TOTOKAMHU JTAHHBIX, apecarus COOOIEeHU
JJIs1 1OCTaBKU, npeo6pasoBaHHe JIOTHYCCKHEC CCTCBLIC aApeCa U UMCHA B
COOTBETCTBYIOIIME UM (pU3HMUECKHE

2. KanajabHbIH
2.1. Koutpous goruveckoii csazu (LLC):
dhopmMupoBaHue KapOB

2.2. Kontpous aocryna k cpeae (MAC):
yIIpaBJ€HHUE TOCTYIIOM K Cpeie

1. ®uznyeckuii:
OUTOBBIE IPOTOKOJIBI IIEpeaun HHHOPMALIUU

Puc. 2.4 ®yukun ypoBHei

Tema 2. Ilpukiaagnoii ypoenb (Application layer)

[TpuxiagHOi ypoBeHb oOecreunBaeT MPUKIAIHBIM MPOIeccaM CpeacTBa J0-
CTymma K 00JacTH B3aWMOJICHCTBHS, SIBISICTCS BEPXHHM (CEIbMBIM) YPOBHEM H
HEIMOCPEICTBEHHO MPHUMBIKACT K NMPHKJIQJIHBIM IpolieccaMm. B eHCTBUTEILHOCTH
MPUKIIATHONW YPOBEHBb — 3TO HabOp pa3HOOOPa3HBIX MPOTOKOJIOB, C MIOMOIILIO KO-
TOPBIX IOJIB30BATEIN CETH IMOJIYYalOT JOCTYI K Pa3AciIIeMbIM pecypcaM, TaKuM
KaK (aiiIbl, TPUHTEPHl WM TUIIEPTEKCTOBBIE Web-CTpaHuIlbl, a TakKe OpraHu3y-
IOT CBOIO COBMECTHYIO pa0OTy, HAIpUMEp C MOMOIIBI0 MPOTOKOIA AIICKTPOHHON
nouthl [30]. CrnenuanbHbIE 3JIEMEHTHI TPUKIIAJIHOTO CEPBUCA 00ECIIEUUBAIOT CEP-
BUC JUISI KOHKPETHBIX MPUKIAIHBIX POTPaMM, TAaKMX KaK IMPOTPaMMBbI ITEPEChUIKU
(baiaoB M AMYJISAIUKA TePMUHAIOB. Eciii, Harpumep mporpaMMme HEOOXOIUMO Tie-
pecnath (aiiabl, To 00s3aTebHO OYJET HCIOJIB30BAH MPOMOKON hepeoayu, 00-
cmyna u ynpasnenus gainamu FTAM (File Transfer, Access, and Management).
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B monenun OSI npuknaonas npoepamma, KOTOpOil HY>KHO BBITIOJIHUTh KOHKPETHYIO
3a/1a4y (Hampumep, OOHOBUTH 0a3y JaHHBIX HA KOMIIBIOTEPE), MOCHUIAET KOHKPET-
HbIE JaHHBIC B BUJE [elimacpammbl HA NpuKiaoHol yposens. OaHa U3 OCHOBHBIX
3a/lay ATOro YpPOBHS - OMNPENEIUTh, Kak clieayeT o0padbaTbiBaTh 3apoc MPUKIIAI-
HOM TTporpaMMBbl, IPYTUMHU CIIOBAMH, KAKOW BUJ JOJIKEH MPUHATH TaHHBIN 3aIpocC.

Envnanna gaHHBIX, KOTOPOW OIEpUPYyeT NPHUKIATHONH YPOBEHB, OOBIYHO
Ha3bIBAETCS COOOIICHUEM (message).

[IpuknaaHOW ypOBEHb BBINOMHSIET cienytoume GyHKIUN:
Onucanue GpopM 1 METOJOB B3aUMOJICHCTBUS MPUKIATHBIX IPOLECCOB.
1. BrinonHeHWe pa3IUuyHbIX BUJIOB padoT.

nepenaya (ainos;
yIPaBJIEHUE 3aJaHUSIMH;
yIIPaBICHUE CUCTEMOM U T.[I.

2. Wnentudukaius noap30BaTeIeH Mo UX NapoJisaM, aapecam, JIeKTPOHHBIM T0/I-
MHCSIM;

3. Omnpenenenune GyHKIIMOHUPYIOMIUX aOOHEHTOB U BO3MOXHOCTH JOCTYIMa K HO-
BBIM IPHUKJIATHBIM MPOIECCaM;

4, OHpCIICJICHI/IC AOCTATOYHOCTHU UMCIOIINXCA PECYPCOB;

5. Opranuzanus 3anpocoB Ha COCIMHEHHE C JIPYTMMHU MPUKIATHBIMHU MpPOIEcca-
MU;

6. Ilepenaya 3asBOK NPEICTABUTEIBCKOMY YPOBHIO Ha HEOOXOAMMBIE METOJbI
OnuCcaHus HPOPMALINH;

7. BbiOop mpolenyp miaHupyeMoro Uagora mpoleccos;

8. YHpaBJIeHI/IC HaHHbIMHU, KOTOPBIMHU 0OMEHHUBAIOTCS MMPUKIaIHbIC IIPOUCCChI U
CUHXPOHU3ALHA BSaHMOHCﬁCTBHH MMPUKIAJHBIX IIPOLCCCOB;

9. Omnpenenenue KauecTBa 0OCTyKMBaHUS (BpeMs JOCTaBKHU OJIOKOB JaHHBIX, J10-
MIyCTUMOM 4aCTOThI OIITHOOK);

10.Cornamienrie 00 HUCTPaBICHUH OIMMOOK M OMPENEICHUH TOCTOBEPHOCTH JaH-
HBIX;

11.CornacoBanue OrpaHMYEHU, HAKJIAbIBAEMbIX HA CUHTAaKCHC (HaOOpbI CUMBO-
JIOB, CTPYKTYypa JaHHBIX).

VkazaHHble (QYHKIMM OMpPEAeNsiOoT BUABI CEPBUCA, KOTOPbIC MPHUKIATHON
YPOBEHb MPENOCTABISIET NMPUKIAAHBIM Ipoueccam. Kpome 3TOro, npukiagHou
yYpOBEHb Tepe/laeT MPUKIAJHBIM MPOLECcCaM CEepBHC, MPEIOCTaBIsieMbIi pu3nye-
CKHMM, KaHaJIbHbIM, CETE€BBIM, TPAHCIIOPTHBIM, CEAHCOBBIM U IPEIACTABUTEIBCKUM
YPOBHSIMHU.

Ha npuxnaonom yposne Heo6XxoauMo PeIOCTaBUTh B PACIIOPSHKEHHUE MOJIb-
3oBaresiell yxe nepepadboraHHyio uHpopmaiuio. C 3TUM MOXKET CIPaBUTHCA CH-
CTEMHOE U TO0JIb30BaTEIBCKOE IPOrPAMMHOE OOECIICUEHHE.
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[IpukiaqHON YpOBEHb OTBEYAET 3a JOCTYI NPHJIOKEHHUU B CETh. 3aJadamMu
ATOrO0 YpPOBHS fABISETCS IMepeHoc (ailioB, 0OMEH MOYTOBBIMH COOOILIEHUSMU M
YIPABJIEHUE CETHIO.

K uncny Hanbosnee pacripocTpaHEHHBIX IPOTOKOJIOB BEPXHUX TPEX YPOBHEU
OTHOCSTCS:

— FTP (File Transfer Protocol) npotokoun nepenaun ¢aiinos;

— TFTP (Trivial File Transfer Protocol) mpocTeiimuii mpoTokon nepecbuiku ¢aii-
JI0B;

— X.400 snexTpoHHas MOYTa;
— Telnet pabota ¢ yaajieHHbIM TEPMHUHAIOM;
— SMTP (Simple Mail Transfer Protocol) mpocTo#i mpoTOKoJI TOYTOBOTO 0OMEHA;

— CMIP (Common Management Information Protocol) oGuiuii mpoTokos ymnpas-
JeHus1 nHGOpPMAITUCH;

— SLIP (Serial Line IP) IP nns nmocinegoBaTenbHbIX tuHUN. [IpoTOKON MOCTen0Ba-
TEJTLHON MMOCHMBOJIBHOW MepeIaun IaHHbBIX;

— SNMP (Simple Network Management Protocol) mpocToii mpoTOKOJ CEeTeBOTO
yIIPaBIICHUS;

— FTAM (File Transfer, Access, and Management) mpoTOKoJI nepenauu, 10CTymna
U ynpaBiieHus (aitnamu.

Tema 3. YpoBenb npeacrapiaenus 1aHubixX (Presentation layer)

YpoBeHb MpeAcTaBlIeHUS JaHHBIX WIH MPEICTAaBUTECIbCKHI YPOBEHD MPE/I-
CTaBIIICT JaHHBIC, MEPeIaBacMble MEXAY MPHUKIATHBIMHA TPOIECCAMU, B HY>KHOM
dbopme aHHBIE.

OTOT ypoBeHb obecrmeduBaeT To, 4uTo HHGOpMaIUs, TepeaaBaeMasi IMpu-
KJIaJIHBIM YpOBHEM, OyJeT MOHSITHA MPUKIAJHOMY YPOBHIO B JIpyroi cucteme. B
ClIy4asix He0OOXOJAMMOCTH YPOBEHb IMPEJCTABICHUs] B MOMEHT Tepeauu uHpopma-
1MUY BBITIOJHAET MpeoOpazoBaHue (HOpMaTOB JJAHHBIX B HEKOTOPBIN 001IHil hopmat
MpeCTaBICHUs, 2 B MOMEHT MpHUeMa, COOTBETCTBEHHO, BBITIOIHAET OOpaTHOE Mpe-
obOpazoBanue. Takum 00pa3oM, MPUKIATHBIE YPOBHU MOTYT MPEOAOJETh, HAIPH-
MEp, CUHTAKCUYECKHUE Pa3JIM4Msl B MPEACTABICHUN JaHHBIX. Takas cUTyalusi Mo-
xeT BOo3HUKHYTh B JIBC ¢ HeomHoTunHBIMU KommbloTepamu (IBM PC u
Macintosh), KOTOpbIM HEOOXOAUMO OOMEHMBATHCA JaHHBIMHU. Tak, B MOJsAX 0a3
JTaHHBIX MHGOpMalUs JOJKHA OBITh MpelCcTaBieHa B Buie OykB u nudp, a 3ada-
CTYyI0 U B BUJe rpadudeckoro nzoopaxenus. O6padbarpiBaTh ke 3TU JaHHBIC HYX-
HO, HaIllpuMep, KaK Yuclia C TUIABAKOIIEH 3aIATOM.

B ocHoBy o0miero mpeactaBieHMs] JaHHBIX TOJOXKEHA €AMHAasl JJi1 BCeX
ypoBHe#l Mmoaenu cuctema ASN.1. Ota cuctema Ciry>KUT JJIsl OMUCAHUSI CTPYKTYPbI
¢aiinoB, a Takke MO3BOJSET pelIUTh npobsemy mudpoBanus AaHHbBIX. Ha sToM
YPOBHE MOKET BBIMIOJHATHCS MHU(PpoBaHUE U AeMIUPpOoBaHUE JaHHBIX, Oaroxaps
KOTOpPBIM CEKPETHOCTh OOMEHa JTaHHBIMHU OOECIeYMBAETCs cpasy AJid BceX MpH-
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KJIaJIHBIX cepBUCOB. [IprMepoM Takoro mpoTOKOJa SBISIETCS IMPOTOKON Secure
Socket Layer (SSL), koTOpbIii 00ecIieunBaeT CEKPETHBIM OOMEH COOOIICHUSIMU ISt
MPOTOKOJIOB TIpuKIagHoro ypoBHsi cteka TCP/IP. DT1oT ypoBeHb oOecrneunBaet
npeobpa3oBaHre JaHHBIX (KOAUPOBAHUE, KOMIIPECCUS U T.I.) MPUKIATHOTO YPOB-
HS B IOTOK MHGOPMAIIUK I TPAHCIIOPTHOTO YPOBHS.

HpeHCTaBHTeHBHBIﬁ YPOBCHB BBITTOJIHACT CJIICAYIOIIUC OCHOBHBIC (1)YHKI_II/II/I§

1. T'enepauums 3apocoOB HAa YCTAHOBJICHUE CEAHCOB B3aUMOJICVCTBUS MPUKIIATHBIX
IIPOLIECCOB.

CornacoBaHue MpeACTaBICHUs] TaHHBIX MEXK]Ty MPUKIIaTHBIMU TIPOLECCAMH.
Peanuzauust popM npeacTaBieHus TaHHbIX.

[IpencraBnenue rpaguyeckoro Marepuana (UepTekeil, puCyHKOB, CXEM).
3aceKpeunBaHUE JaHHBIX.

SN I

Hepenaqa 3aIlIPOCOB Ha NPCKPANICHNUEC CCAHCOB.

[IpoTOKOABI YPOBHS NPEICTABICHUS TaHHBIX OOBIYHO SIBJISIIOTCSI COCTaBHOM
YacCThIO MPOTOKOJIOB TPEX BEPXHUX YPOBHEW MOJEIIH.

Tema 4. CeancoBblii ypoBeHb (Session layer)

CeaHCOBBII ypOBEHb — 3TO YPOBEHbB, ONpPECISAIONIUN TpOoLEeaypy IpoBeie-
HUS CEAaHCOB MEXK/Ty MOJIb30BATEIISIMH WM MPUKIaTHBIMHU ITPOIIECCAMU.

CeaHCOBBIN ypOBEHBb 00ECIIEUNBACT yIPABICHUE TUAIIOTOM JJIsl TOTO, YTOOBI
(bUKCUPOBaTh, KaKasi U3 CTOPOH SIBISETCS aKTUBHOM B HACTOSIIIMN MOMEHT, a TaK-
K€ MPEIOCTaBIIAET CPEACTBA CHHXpOHU3auuu. llociienHre Mo3BONSIIOT BCTABISTH
KOHTPOJIbHBIE TOUKHU B JUIMHHBIC TEpeaauu, 4TOOBI B Cliydae OTKa3a MOXKHO ObLIO
BEPHYTHCS Ha3aJl K MOCIETHEH KOHTPOJIBHOM TOUKE, BMECTO TOTO YTOOBI HAUMHATh
BCce cHauasa. Ha mpakThke HEMHOTME MPUI0KEHUS UCIOJIb3YIOT CEAHCOBBIN ypoO-
BEHb, U OH PEJKO PEaTU3yeTCs.

CeaHCOBBII ypOBEHb YIPABISET nepegayeii HHPOpMalMU MEXy TPUKIa-
HBIMU TNPOLECCAMH, KOOPAUHUPYET NPHUEM, NEPEAAady W BbIIAYY OJHOTO CeaHca
cBs3u. Kpome TOro, ceaHCOBBIH YpOBEHb COJEPKHUT JOMOJHUTEIBHO (YHKIIHMH
YIPABJIEHUS MAPOJISIMU, YIPABIEHUS IAATIONOM, CHHXPOHU3ALMU U OTMEHBI CBS3U
B CEaHce Tepelayu mocie cOos BCIEACTBUE OIMMOOK B HUXKEPACIOI0KEHHBIX
ypoBHsAX. DYHKIIMU 3TOr0 YPOBHSI COCTOSIT 8 KOOPOUHAYUU C8A3U MEXKAY IABYMS
MPUKIAJAHBIMU IPOrpaMMaMy, padOTaAIOIUMH Ha Pa3HbIX pabOuUX CTAHIHAX. JTO
MIPOUCXOJIUT B BUAE XOPOIIO CTPYKTYPUPOBAHHOIO Auaiora. B yucno stux ¢pyHk-
UH BXOJUT CO3/IaHHUE CEaHca, yIpaBjieHHe nepeadyeil 1 NpueMoM MakeToB co00-
LIEHUI BO BpPEMsI CEAHCA U 3aBEPLICHUE CEaHCa.

Ha ceancoBom ypoBHE ompepensercsi, Kakoil OyAeT mepeaada Mexay ABYMs
MPUKIaAHBIMU MTPOLIECCAMMU:

— noayoyniekcuou (Tpolecchl OyAyT mepeaaBaTh U NPUHUMATh JaHHBIE O OYe-
penn);
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— oynnekcHot (TIporiecchl OyAyT NepenaBaTh JaHHbIC, U IPUHUMATh UX OJTHOBpE-
MEHHO).

B monynyniekcHOM pexuMe CEaHCOBBI YpPOBEHB BBIIACT TOMY IPOILECCY,
KOTOpBIN HauMHAET nepenavy, mMapkep oannwvix. Korga BTopoMy mpolieccy mpuxo-
JIUT BpeMs OTBEUYaTh, MapKep JaHHBIX nepenaetrcs emy. CeaHCOBBIN YpPOBEHb pa3-
peliaeT nepeaavy ToJIbKO TOM CTOPOHE, KOTOpasi 001a1aeT MapKEPOM JaHHBIX.

CeaHcOBbII ypoBeHb 00€CTIEUMBAET BBITTOJHEHUE CIIETYIOMMX ()YHKITHI:

1. YcranoBaenue u 3daBCPIICHUC HAa CCAHCOBOM YPOBHC COCOAMHCHUA MCKIY B3adU-
MOIICﬁCTBYIOH.IHMH CUCTCMAaMH.

2. BpInogHEeHUE HOPMAIBHOIO U CPOUYHOTO OOMEHA JTAHHBIMU MEXKIY TPUKIaIHbI-
MU IPOLIECCAMH.

ynpaBHeHI/IC BBaHMOI[eﬁCTBHCM MPUKIAJHBIX IIPOTCCCOB.
CI/IHXpOHI/IBaI_II/IH CCaHCOBBIX COCHHHCHHﬁ.
I/I?)BCH_ICHI/IC MMPUKIAJHBIX IIPOUCCCOB 00 MCKIIIOYUTEIBHBIX CUTyalusix.

AN

YcraHoBJieHUE B IMPUKIIaIHOM IIPOHECCC MCTOK, ITO3BOJIAIOIIHUX IIOCJIC OTKa3a
JIM0O0 OIIMOKH BOCCTAHOBHUTD €TI0 BBIIOJIHEHHUE OT OJMKaNIIEH METKH.

7. TlpepwiBaHME B HYKHBIX CIIy4asx MPUKIQJTHOTO IMPOIEcca U €ro KOPPEKTHOE
BO300HOBJICHHE.

8. Ilpekparmienue ceanca 6e3 NoTepu JaHHBIX.
9. Ilepenaua ocoObIX cOOOIIEHUN O XO/1€ MPOBEICHUS CEaHCa.

CeaHCOBBII ypOBEHb OTBEYAET 3a OPraHU3AIMIO0 CEaHCOB OOMEHa JaHHBIMU
MEXIY OKOHEYHBIMH MamuHamu. [IpoTOKOIbI C€aHCOBOTO YPOBHSI OOBIYHO SIBJISI-
FOTCSI COCTaBHOM YacCThIO MPOTOKOJIOB TPEX BEPXHUX YPOBHEN MOJEIIH.

Tema 5. TpancnoprTubiii yposens (Transport Layer)

TpancnopTHBI YpOBEHb NpPEIHA3HAUEH NI MEPENAYd MaKETOB 4epe3 KOM-
MYHHKallMOHHYIO ceTh. Ha TpaHCTIOPTHOM ypOBHE MakeThl pa30MBarOTCs Ha OJIOKU.

Ha myTu oT oTmpaBuTENs K MOJIy4aTeI0 aKEeThl MOTYT OBITh UCKa)KEHBI WITH
yTepsiHbl. XOTSI HEKOTOPbIE MPUTIOKEHHSI UMEIOT COOCTBEHHbBIE Cpe/IcTBa 00paboT-
KH OIHOOK, CYIIECTBYIOT M TaKHe, KOTOPbIE MPEANOYUTAIOT Cpa3y UMETh ACINO C
HAJIGKHBIM COeTUHEHHEeM. PaboTa TpaHCIOPTHOTO YPOBHS 3aKIIOYACTCS B TOM,
9TOOBI 00ECTICUUTh MPUIOKCHUSAM WM BEPXHUM YPOBHSIM MOJETH (NIPUKIATHOMY
¥ CEaHCOBOMY) Tiepeiauy JaHHBIX C TOH CTENEHBIO HaJeKHOCTH, KOTOpask UM Tpe-
oyercs. Mogens OSI ompeznenseT MATh KJIACCOB CEPBHCA, NPEIOCTABISIEMBIX
TPAHCIIOPTHBIM YPOBHEM. DTH BHJIbI CEPBUCA OTIMYAIOTCS Ka4YECTBOM IPEOCTaB-
JSIEMBIX YCIYT: CPOYHOCTHIO, BOBMOYKHOCTBIO BOCCTAHOBIICHUS TIPEPBAHHOM CBSI3H,
HAJIMYUEM CPEJCTB MYJIbTUIUIEKCUPOBAHUS HECKOIBKUX COCAMHEHUU MEXKIY pas-
JUYHBIMH TIPUKJIATHBIMUA TPOTOKOJIAMH Yepe3 OOUINil TpaHCIIOPTHBIM MPOTOKOI, a
IJIaBHOE CIIOCOOHOCTBIO K OOHAPYKEHHIO M UCIPABICHUIO OMIMOOK mepenayu, Ta-
KHUX KaK UCKaKEHHE, TOTeps U JyOJIUpOBaHHE MAKETOB.
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TpancnopTHBI ypOBEHb ONpeNeNseT aapecanuio (U3NYEeCKUX YCTPOUCTB
(cuctem, UX 4YacTeil) B ceTU. DTOT YpOBEHb rapaHTUPYET JOCTAaBKY OJOKOB WH-
dbopmanuu agpecaraMm M YIpaBlsSeT 3Toi JocTaBkoi. Ero riiaBHOM 3amaueid siBisi-
eTcst obecrieueHne 3PpHEeKTUBHBIX, YIOOHBIX U HAJIEKHBIX (POopM mepenayu uHPop-
Manuu Mexay cuctemamu. Korja B mporiecce 00paboTku HaxoauTcs 0oJiee OaHO-
ro TIaKeTa, TPAHCIIOPTHBI YPOBEHb KOHTPOJIHPYET OYEPEIHOCTH MPOXOXKICHUS
naketoB. Eciu mpoxonut ayOnMkaT NPUHSTOrO paHee COOOIIEHHUs, TO AaHHBIN
YPOBEHb OMO3HAET 3TO U UTHOPUPYET COOOLIEHUE.

B QyHKIIMU TpaHCIOPTHOTO YPOBHS BXOJSAT:
1. VYnpasnenue nepegadeii o ceTu U 00€CeUEeHUE LIETOCTHOCTH OJIOKOB JaHHBIX.

2. O6H3pY)KCHPIC OH_II/I6OK, JaCTU4YHasi UX JIUKBUIAUA U COO6H.[CHI/IC O HCHUCIIPaB-
JICHHBIX OIITHOKAaX.

3. BoccranoBneHue nepenayun nociie 0TKa30B U HEUCIPABHOCTEH.
VYkpynHeHue win pasjeiacHue 6JJ0KOB JaHHBIX.

5. TlpemocraBieHrne IPHOPUTETOR MPH Tepeaade O0JOKOB (HOpMalIbHASI WU CPOY-
Has).

6. IloaTBepxeHue nepeaayn.
7. JlukBupanus GJIOKOB MPH TYNMHKOBBIX CUTYaIUsAX B CETH.

Hauunas ¢ tpaHcnopTHOro ypoBHsI, BCE BBILIEIIEKAIIME TPOTOKOJIBI pEeaTu-
3YIOTCSl TIPOTPAMMHBIMU CPEACTBAMH, OOBIYHO BKJIIOYAEMBIMU B COCTaB CETEBOMU
ONEPALMOHHON CUCTEMBI.

Haubonee pacnpocTpaHeHHbIE MPOTOKOJBI TPAHCIOPTHOTO YPOBHS BKITIO-
4aloT B ceOs:

— TCP (Transmission Control Protocol) nmpoTokos ympaBieHus nepenadeii crexa
TCP/IP;

— UDP (User Datagram Protocol) mois3oBatenbckuii IpoTOKONI AeTarpamm cre-
ka TCP/IP;

— NCP (NetWare Core Protocol) 6a3oBbIit ipoTokoi ceteit NetWare;

— SPX (Sequenced Packet eXchange) ymopsmodeHHbIiI 0OMEH MakeTaMHU CTEKa
Novell;

— TP4 (Transmission Protocol) — mpoTokon nepegaun kiacca 4.

Tema 6. CereBoii ypoBenb (Network Layer)

CereBoif ypoBeHb 0OecTeUMBACT MPOKIAIKY KaHAJIOB, COCIUHSIONINX abo-
HEHTCKHE W aJIMUHHCTPATHBHBIC CHUCTEMBI Yepe3 KOMMYHHKAI[UOHHYIO CETh, BBI-
0o0p Mapuipyta Hanbojee OBICTPOro U HAJIC)KHOTO MYTH.

CeTeBOil YypOBEHb YCTAHABIMBAET CBSI3b B BBIYHUCIWUTEIBHOW CETH MEKIY
JIBYMsI CUCTEMaMH U 00eCleuuBaeT MPOKIIAJIKy BUPTYaJbHbIX KaHAJIOB MEXIY HU-
MU. Bupmyanohviti uny no2uyeckuti KaHai - 3TO0 Takoe (PyHKIMOHUPOBAHUE KOM-
IIOHEHTOB CETH, KOTOPOE CO3/1aeT B3aWMOJECHCTBYIOIIUM KOMIIOHEHTaM HIUTIO3HIO
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MPOKIIAJIKK MEKy HUMH HYXHOTo TpakTa. Kpome 3Toro, cereBoil ypoBeHb CO00-
I1a€T TPAHCIIOPTHOMY YPOBHIO O MOSBJSIIOMXCS omnOkax. CoOOIIEHUsI CETEBOrO
YpOBHSI MPUHATO Ha3biBaTh nakemamu (packet). B Hux momematorcs ¢pparMeHTbl
naHHbIX. CeTeBOI ypOBEHb OTBEYAET 3a UX AJPECALIUIO U JOCTaBKY.

IIpoxitanka HawIyyiero myTH JUisd Nepetadyu JaHHbIX HAa3bIBACTCS Mapuipy-
musayuel, U €¢ PEIICHUE SBISIETCS TJIAaBHOM 3aa4yeil CeTeBOro ypoBHs. JTa Mpo-
0JieMa OCJIOKHSAETCS TEM, UYTO CaMblii KOPOTKHM MYyTh HE BCEI/a CaMblid JTy4YIIUH.
Yacto kputepueM IMpu BbIOOpe MaplIpyTa sIBISETCS BpeMs Mepeadyu JaHHBIX 10
ATOMY MapHIpyTy; OHO 3aBHCHT OT MPOIYCKHOW CIIOCOOHOCTH KaHaJlOB CBSA3U U
WHTEHCUBHOCTHU TpaduKa, KOTOpas MOXET U3MEHSThCS C TeueHueM BpeMeHu. He-
KOTOpbIE alrOPUTMbl MAPUIPYTU3ALMH TBITAIOTCS MPUCIOCOOUTHCS K U3MEHEHHIO
Harpy3Ku, B TO BpeMsl KakK JApyrue NPUHUMAIOT PEIICHNs Ha OCHOBE CPEIHUX IIOKa-
3aresied 3a AJIUTENbHOE BpeMs. BblOOp MapuipyTa MOKET OCYLIECTBIATHCS U 10
IPYTUM KPUTEPUSAM, HAIIPUMED, HAAEKHOCTH NIEPEAAYU.

[IpoToKOJ KaHAJIBLHOTO YpPOBHS OOECIEUMBAET JOCTABKY JaHHBIX MEXIY
JT0OBIMU y3JIaMH TOJIBKO B CETHU C COOTBETCTBYIOIIEH munogou mononocuei. ITo
OYCHb JKECTKOE OTPAHMYCHHE, KOTOPOE HE MO3BOJISIET CTPOUThH CETHU C Pa3BUTOMN
CTPYKTYpOH, Hampumep, CeTH, 0ObEAUHSIONINE HECKOJIBKO CETeH MpEeANpUiTHs B
€JMHYI0 CeTh, WU BBHICOKOHAJEKHBIE CETH, B KOTOPHIX CYIIECTBYIOT N30BITOYHBIC
CBSI3M MEXY y3JIaMH.

Taxkum oOGpa3oM, BHYTPU CETU JOCTaBKa JaHHBIX PETYIUPYETCS KaHATbHBIM
YPOBHEM, a BOT JOCTABKOW JAHHBIX MEXKY CETSIMU 3aHUMAETCA CETEBOM YPOBEHbD.
IIpn opraHuzanmu JOCTABKH MAKETOB HA CETEBOM YPOBHE MCIOJIB3YETCS MOHSITHE
Homep cemu. B 3TOM ciydae adpec nojlydatenisi COCTOUT U3 HOMepa cemu U Home-
pa Komnviomepa B 3TOU CETH.

CeTtu COeMHAIOTCS MEXy cO00i crienuaabHbIMU YCTPOMCTBAMHU, Ha3bIBae-
MBIMM MapuIpyTu3zatopamu. Mapwpymuszamop 310 yCTPOHUCTBO, KOTOPOE COOMpaAET
MH(OPMAIMIO O TOIMOJIOTHM MEKCETEBbIX COCAMHEHUIN U Ha €€ OCHOBAaHUU Tepe-
ChUJIAET MAKEThl CETEBOr0 YPOBHS B Ce€Th HazHaueHUs. JJis TOoro yToObl mepeaarhb
COOOIIIEHUE OT OTIPABUTEIISA, HAXOIAIIETOCSA B OJHOM CETH, MOJIy4aTeNto, HaX0 -
nieMycst B Ipyrod CeTH, HY>KHO COBEPIIMTh HEKOTOPOE KOJIMYECTBO TPAH3UTHBIX
nepenau (hops) Mexay ceTaMu, KaxaAblid pa3, BbIOMpAs MOAXOAAIIUNA MapUIPYT.
Taxum oOpa3zom, MapuIpyT NPEACTABIAET COOOH MOCIEI0BATENBHOCTh MapIIPYTH-
3aTOPOB, [0 KOTOPHIM MPOXOAUT MaKeET.

CeteBoll ypoBeHb OTBEYAET 3a JIEJICHHUE MOJIb30BATENICH Ha TPYIIBI U MapIil-
pYTHU3aLlMIO NTAKETOB Ha OCHOBE npeoOpazoBanust MAC-anpecoB B ceTeBbIE aapeca.
CereBoil ypoBeHb 00ECIIEUNBAET TAKXKE MIPO3PAYHYIO Mepeaady NakeTOB Ha TPaHC-
MOPTHBIN YPOBEHB.

CeteBoil ypOBEHD BBIMIOIHSIET QYHKIUU:

1. Co3nganue ceTeBbIX COEIMHEHUM U UECHTU(DUKAIIUS UX TIOPTOB.

2. OGHapy)X€HHE U HCIIpaBJICHUE OIIMOOK, BO3HUKAIOLIMX IPU IEpesadye uepes
KOMMYHUKAIIHOHHYIO CETb.
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. YIpaBieHuEe NOTOKAMHU MAKETOB.

3
4. Opranuzanus (yrnopsiioueHue) mocjie10BaTeIbHOCTEH TaKeTOB.
5. Mapupytuzanus 1 KOMMYyTalysl.

6

. CCFMCHTI/IpOBaHI/Ie u O6T>CI[I/IHCHI/IC ITIaKCTOB.

Ha cereBoMm ypoBHe ompejensieTcs JiBa BuJa MPOTOKoJoB. [lepBrlil BUa OT-
HOCHUTCS K ONPEJIETICHUIO Npasul nepeoadu nakemos ¢ JaHHbIMU KOHEUYHBIX Y3JI0B
OT y3J1a K MaplIpyTU3aTOPy U MEXKy MapuipyTuzaropaMu. IMEHHO 3TH MPOTOKO-
76l OOBIYHO UMEIOT B BUY, KOT/Ia TOBOPAT O MPOTOKOJIAX ceTeBoro ypoBHs. OnHa-
KO 4acTO K CETEBOMY YPOBHIO OTHOCST U APYTOM BHJ MPOTOKOJIOB, HA3bIBAEMBIX
npomokoaamu oomena mapupymruou ungopmayueti. C IOMOIIBIO ITUX TPOTOKO-
JIOB MapIIPyTU3ATOPhI COOMPAIOT HHGOPMAIIMIO O TOMOJIOTUH MEKCETEBBIX COCIH-
HEHU.

IIpOTOKOJIBI CETEBOIO YpPOBHS pEATU3YIOTCS NPOTrPaMMHBIMH MOZYJIAMHU
ONEPALIMOHHON CHCTEMBI, a TAKKE€ MPOrPAaMMHBIMHM M allapaTHBIMU CPEICTBAMU
MapLIpyTU3aTOPOB.

Hauboinee yacTo Ha ceTeBOM YPOBHC UCIIOJIB3YIOTCA IIPOTOKOJIBI:

— [P (Internet Protocol) mpotokon Internet, cereBoit mpotokon creka TCP/IP, ko-
TOPBIN NMPEOCTABIIACT aIPECHYI0 U MapIIPYTHYIO HHPOPMAITUIO;

— IPX (Internetwork Packet Exchange) nmpoTokon mexcereBoro oomMeHa rmakera-
MU, TIpeAHA3HAYCHHBIN JIs ajpecalid W MapuIpyTU3allid TMaKeTOB B CETAX
Novell;

— X.25 MeXIyHapOIHBIN CTaHAAPT JJIS TJI00ATIBHBIX KOMMYHUKAIIUM C KOMMYTa-
[MEH MaKeTOB (YJACTUYHO ITOT MPOTOKOJ peaIM30BaH Ha YPOBHE 2);

— CLNP (Connection Less Network Protocol) cereBoit mpoTokos 6e3 opranusa-
IIUU COCTUHEHUH.

Tema 7. KanaabHblii ypoBensb (Data Link)

Enununeir undgopmainuyu KaHaJIBLHOTO YPOBHS SIBIISIIOTCS Kaopwl (frame).
Kaapel — 3T0 jorudyecku opraHu3oBaHHasi CTPYKTypa, B KOTOPYIO MOXKHO TOMeE-
aTh JaHHbBIC. 3aJjaya KaHAIBHOTO YPOBHS MepeIaBaTh KaJApbl OT CETEBOTO YPOBHS
K (U3UYECKOMY YPOBHIO.

Ha ¢u3nyeckom ypoBHE MPOCTO NepechuIatoTcss OUTHL. [Ipr 3TOM HE YUUTHI-
BaeTCs, YTO B HEKOTOPBIX CETAX, B KOTOPHIX JTUHUHU CBSI3H HCITOJIB3YIOTCS TOTIepe-
MEHHO HECKOJBKMMH IapaMu B3aWMOJCHCTBYIONIUX KOMITBIOTEPOB, (H3UUecKas
cpena rnepeaayr MOXKeT ObITh 3aHsATa. [IoATOMY OJHOM M3 3a/1a4 KaHAIBHOTO YPOB-
HS SIBJIICTCS MPOBEPKA JOCTYITHOCTH Cpebl epeaaun. Jpyroi 3agaueli KaHaJIbHO-
r0 YPOBHS SIBISICTCS peam3alids MEXaHH3MOB OOHAPYKEHHUS M KOPPEKIUU OIIH-
OOK.

KananpHbIi YPOBCHb obecrieunBaeT KOPPCKTHOCTh IICPCAAYIN KaXKIOI'O Kald-
pa, noMeniasa CriICuaJIbHYIO ITOCIICA0OBATCIIBHOCTD 6I/IT, B HA4YaJIO U KOHCH KaXXA0I'O
Kazapa, YTOOBI OTMETHUTH €TI0, 4 TAK)XXC BBIYHUCIIACT KOHTPOJIBHYIO CYMMY, CYMMUDPY
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BCe OallThl KaJpa ONMpeeNeHHBIM CIIOCOOOM U 00ABIISISI KOHTPOJIBHYIO CYMMY K
kanpy. Korzma xaap npuxoauT, nojiydaTesib CHOBA BBIYMCIISIET KOHTPOJIBHYIO CyM-
My MOJYYEHHBIX AAHHBIX U CPaBHHUBAET PE3YJIbTAT C KOHTPOJIBHOM CyMMOH M3
Kazapa. Eciii OHM COBMANaIOT, KaJp CYUTAETCA MPABUIIBHBIM U IPUHUMAaeETCs. Ecin
e KOHTPOJIbHBbIE CYMMBbI HE COBIAJIal0T, TO (PUKCUPYETCS OLINOKA.

3amadya KaHAJIBHOTO YPOBHS - OpaTh MakeThl, MOCTYHAIOIIUE C CETEBOTO
YPOBHSI M TOTOBUTH UX K Tepeaade, YKIaabBas B KaJap COOTBETCTBYIOIIETO pa3Me-
pa. DTOT ypOBEHb O00s3aH OIpPEACTUTh, TIe HAYMHACTCS M T/IC 3aKaHYMBACTCS
0JI0K, a Tak)ke 0OHapYy>KUBATh OLIMOKU NEepeaayn.

Ha sToMm ke ypoBHE omnpenensitoTcsi MpaBuiia UCMONb30BaHUS (PU3NYECKOTO
YPOBHSI Y3JIaMH CETH. DJIEKTpHUUecKoe npeacTaBieHue fauubix B JIBC (OuThl naH-
HBIX, METOJIbl KOJIMPOBAHUS JJAHHBIX U MapKephl) paclo3HAIOTCS HA 3TOM U TOJIBKO
Ha TOM YypOBHE. 37ieCh OOHAPYKUBAIOTCS M MCHPABISAIOTCS (IyTeM TpeOoBaHUM
MTOBTOPHOM Mepeaun TaHHBIX ) OIHUOKH.

KananbHblii ypoBeHb oOecrieuuBaeT cO3JaHue, Neperayy U MpueM KaJapoB
JaHHBIX. DTOT YpPOBEHb OOCIY>KHMBAET 3alPOChl CETEBOI'O YPOBHS U MCIOJIB3YET
cepBHUC (PU3MYECKOro YpOBHS IJIsl MpuUeMa U mepenayu naketoB. Cnenudukanuu
IEEE 802.X nensT KaHAJIbHBIA YPOBEHD HA JIBa TIOYPOBHS:

— LLC (Logical Link Control) ynpaBieHue JOTMUECKUM KaHAJIOM OCYIIECTBIISIET
Joruyeckuit KOHTpodb cBa3u. [logypoBens LLC obecnieunBaeT 00ciyKuBaHUE
CETEeBOr0 YpOBHS M CBf3aH C Nepeaadeil U MpUeMoM MO0JIb30BaTEIbCKUX CO00-
ICHUH.

— MAC (Media Assess Control) xkonTpons noctyna k cpeae. [logyposenr MAC
pErynupyeT AOCTYH K pa3aenseMoil puznueckoil cpejie (mepegaya Mmapkepa uiu
oOHapy’KeHHEe KOJUTU3UI WU CTOJIKHOBEHUI) U YIPABISET AOCTYIIOM K KaHAITy
cBa3u. [logyposens LLC Haxoautcs Bbie noaypoBHsa MAC.

KaHnanbHBI ypOBEHB ONPENEIAET AOCTYI K CPEE U YIIPABICHHE Nepeaadei
MOCPEICTBOM MPOLEAYphl Nepeaun JaHHbIX 1o kaHany. [Ipu Gonpmux pazmepax
nepe1aBaeMbIX OJIOKOB JAHHBIX KaHAJIbHBIA YPOBEHb ACIUT UX HA KaJAPbI U Mepe-
JaeT KaJpbl B BUJIE mocaeaoBarenbHocTeil. [Ipu nomydyenun kaapoB ypoBeHb Qop-
MUpYET U3 HUX TepeJaHHble OJIOKU AaHHBIX. PazMep Ojoka IaHHBIX 3aBUCUT OT
cnocoba nepeiayu, KayecTBa KaHaja, 1o KOTOpOMY OH MepeaaeTcs.

B nOKaJNBbHBIX CETAX MPOTOKOJIBI KAHAJBHOIO YPOBHS HMCHOJB3YIOTCS KOM-
NBIOTEPAMHU, MOCTaMH, KOMMYTaTOpaMH M MapuipyTu3aTopamu. B koMmmbrorepax
(GYHKUMM KaHAJIBHOTO YPOBHS PEATM3YIOTCS COBMECTHBIMH YCHUIIMSIMHU CETEBBIX
aZanTepoB U UX JPaBEPOB.

KananbHbIil ypoBEHb MOXKET BBITOIHTH CIEIYIONINE BUABI (DYHKITHIA:

1. Opranuzanus (yCTaHOBJIEHUE, YIPABJICHHE, PACTOPKEHUE) KaHAIBHBIX COE/IH-
HEHUM U UACHTU(UKAIINSA UX TIOPTOB.

2. Opranuzanus U nepegaya Kajapos.

W

OO6Hapy’eHue 1 UCTpaBlIeHHUE OMHOOK.
4. YmupapieHue MOTOKaMH JaHHBIX.
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5. ObecrieueHne PO3PAYHOCTH JIOTHUECKUX KaHATOB (TIepeaadu 1Mo HUM JaHHBIX,
3aKOJIMPOBAHHBIX JHOOBIM CIIOCOOOM).

Haubonee ygacto HCIIOJIB3YEMBIC IMPOTOKOJIBI HAa KAaHAJIBHOM YPOBHC BKIIHO-
HaroT:

— HDLC (High Level Data Link Control) mpoTokon ynpaBjieHHsI KaHAJIOM Iepe-
Jla4¥ JaHHBIX BBICOKOTO YPOBHSI, Ui MOCIEI0BATEIbHBIX COCIMHEHUH;

— IEEE 802.2 LLC (tun I u tun 1) o6ecneunBaror MAC miis cpen 802.x;

— Ethernet cereBas Texnonorust no cranaapty IEEE 802.3 nnsa cereit, ucrnomnan3y-
I0Iasi IIIMHHYIO TOIOJIOTHUIO U KOJUIEKTHUBHBIN JOCTYI C MPOCIYIIMBAHUEM HeE-
cylei u oOHapyXeHHuEM KOH(IUKTOB;

— Token ring cereBast TexHosoruss no crangapty IEEE 802.5, ucnonb3yromias
KOJIBIIEBYIO TOMOJIOTHUIO M METOJ] IOCTYTA K KOJIbIY € Mepeaadyeil Mapkepa;

— FDDI (Fiber Distributed Date Interface Station) cereBasi TeXHOJIOTHSA 1O CTaH-
napty IEEE 802.6, ucnosb3ytoiiasi ONTOBOJOKOHHBIH HOCUTEIIb;

— X.25 MeXIyHapOJIHBIN CTaHAAPT JJIs TJI00AIBHBIX KOMMYHUKAIIUM C KOMMYTa-
LIMEH MaKETOB,;

— Frame relay cetb, opranuzoBanHas u3 texuonoruit X25 u ISDN.

Tema 8. ®Puznueckuii yposenb (Physical Layer)

@dusndeckuii YpOBEHb MpEAHA3HAYCH ISl COMPSIKCHHUS C Du3uiuecKumu
cpeocmeamu coedurerus. Pusuyeckue cpedcmea coeouHenus — 3O COBOKYITHOCTh
Quzuueckoll cpedsvl, aNMapaTHBIX U MPOTPAMMHBIX CPEJCTB, oOecreynBaronias mne-
penady CHTHaJOB MEXAy cucteMaMu. Qusuueckas cpeda — 3TO MaTepHalIbHAS
CyOCTaHIIHS, Yepe3 KOTOPYIO OCYIIECTBISIETCS Tepenada curHaioB. Dusmdeckas
cpena sBISIETCS OCHOBOHM, HA KOTOPOH CTpOSTCS (pU3MYECKHE CPeICcCTBa COEIUHE-
HUsA. B kadecTBe Gu3nUecKol Cpelbl MUPOKO UCIIOIB3YIOTCS 3PUpP, METAIUIBI, OII-
TUYECKOE CTEKJIO U KBapIl.

duznyeckuid ypoBeHb COCTOUT U3 [100yposusa cmuikoeku co cpedotl n 1100-
Vpo6Hs npeobpazoeanus nepedayu.

[lepBbIii U3 HUX OOECrEeYMBAET COMPSHKEHUE MOTOKA JIAHHBIX C UCIIOJIb3Ye-
MBIM (PU3MYECKHUM KaHAJIOM CBsI3H. BTOpO ocyliecTBiseT nmpeoOpa3oBaHus, CBsI-
3aHHBIC C MPUMEHSEMBIMH TPOTOKOJaMU. DU3NUECKUN YPOBEHb OOECTICUHBAET
dbuzndecknii naTEpdECc ¢ KaHAJIOM Tepeaadyu JaHHBIX, a TAKKE OMUCHIBAET MPO-
LeIyphl TIepelaul CUTHAJIOB B KaHa U MOJIYyYEeHUs UX U3 KaHala. Ha 3Tom ypoBHe
OTIPENICIIAIOTCS PIECKTPUUECKUE, MeXaHUYeCKue, (PYHKITMOHATBHBIE U TTPOIIETYPHBIE
napaMeTpsl sl GU3NUecKoi cBA3U B cuctemax. dusznueckuil ypoBeHb MOJIydaeT
MaKEThl JAHHBIX OT BBINIENIEKAIIET0 KaHAJTBHOTO YPOBHS U IIpeoOpa3yeT Uux B OI-
TUYECKHUE WJIU AJICKTPUUYECKUE CUTHAIBI, cooTBeTCTBYOIME 0 u 1 OuHapHOrO MO-
TOKa. JTU CUTHAJIBI MOCBHUIAIOTCS Yepe3 Cpelly Nepeauyn Ha NMpUeMHbIN y3en. Me-
XaHUYECKHE U DIJIEKTpUUYECKUE / ONMTUYECKHE CBOMCTBA CpeJbl Mepenadn omnpejie-
JSIOTCS HAa (PU3UUECKOM YPOBHE M BKIIFOYAIOT:
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— Tum kabenen U pa3bEMOB;

— Ppa3BOJIKYy KOHTAaKTOB B pa3beMax;

— CXeMY KOJMpPOBaHUs CUTHAIOB ISl 3HaueHui 0 u 1.
®u3nyeckuil ypoBEHb BBINOIHIET Cleytomue GyHKIUN:

VYcTaHoBieHre U pa3beuHeHne (GU3NUYECKUX COSTUHEHUN.

Ilepenava curHasoB B OCJIEIOBATEIBHOM KOJIE€ U IIPUEM.

[IpocnymuBanue, B HyXHBIX CIy4asiX, KaHaJOB.

Nnentudukamus KaHaaoB.

A S e

OHOBCH_ICHI/IC O ITOABJICHHUU HCI/ICHpaBHOCTCﬁ 1 OTKa30B.

OnoBelieHre O MOSBICHUN HEHCIPABHOCTEHW U OTKa30B CBA3AHO C TEM, YTO
Ha (U3UYECKOM YPOBHE MPOUCXOJUT OOHAPYKEHUE OMPENEIEHHOTO Kiacca coOObI-
TUN, MEHIaloNMX HOPMaJIbHOW paboTe ceTH (CTOIKHOBEHHE KaJpOB, MOCIAHHBIX
Cpa3y HECKOJIbKMUMHU CHUCTeMaMu, OOpBhIB KaHajla, OTKJIIOUYEHHE MUTaHUs, MOTEeps
MEXaHMYEeCKOro KOHTaKTa U T. J1.). BUuasl cepBuca, mpe1ocTaBiasieMoro KaHaJlbHOMY
YPOBHIO, OMNpPENENSIOTCS NpoToKoiaMu (usudeckoro ypous. [IpocnymmBanue
KaHaJla He0OXOAMMO B T€X ClydasiX, Korja K OJHOMY KaHally MOAKIYaeTcs IpyIl-
1a CHCTEM, HO OJIHOBPEMEHHO IepeaaBaTh CUTHAJbI Pa3peliaeTcs TOJIbKO OJIHOMN
u3 HuXx. [loaTromy mpociyiMBaHue KaHajla MO3BOJIIET ONpPEIEIUTh, CBOOOIEH U
OH JJis mepenaun. B psane ciydaeB /st 6ojiee YETKOrO ONPENETIeHUS] CTPYKTYpPHI
¢bu3nyeckuil ypoBeHb pa3OuBaeTCsi HA HECKOJIbKO NoypoBHe. Hanpumep, dusu-
YeCKU ypOBEHb OECIPOBOHOM CETH JIETUTCS Ha TPU MOAYPOBHS puc. 2.5.

ITonypoBeHb, HEe 3aBUCHUMBII
1c oT pU3HYEeCKUX CPeACTB
coeIMHEHUA

16 @ IlepexoaHblii NOXypOBEHb,

IHoxypoBeHb, 3aBUCUMBIH OT
1a (pusnuyeckux cpeacrs
coeIMHeHN s

Puc. 2.5 ®usnveckuii ypoBeHb 0€CIIPOBOTHOMN JIOKAIBHOU CETH

OyHKIMN (HU3HUECKOTO0 YPOBHS PEAM3YIOTCS BO BCEX YCTPOMCTBAX, MOJI-
KIIFOYeHHbIX K ceTh. Co CTOpOHBI KOMIbioTepa (DYHKIMH (PU3UUECKOTO YPOBHS
BBIIIOJIHSFOTCS. CETEBBIM aaanTepoM. [IoBTOpUTENN SBISIOTCS €IMHCTBEHHBIM TH-
IOM 000pYAOBaHUsA, KOTOPOE pabOTAET TOJBKO Ha (PU3NYECKOM YPOBHE.

BrinonHsietrcst mpeobpa3zoBaHue JaHHBIX, TOCTYMHAIONIUX OT 00Jee BRICOKOTO
YPOBHsI, B CUTHaJbl Mepenaroiiue mo kadento. B riaoOalbHBIX CeTSX Ha 3TOM
YPOBHE MOT'YT UCIIOJIb30BaThCs MojieMbl U uHTepdeiic RS-232C. B nokanbHBIX ce-
TAX JUIS PeoOpa30BaHUs JaHHBIX MMPUMEHSIOT CETEBBIC aanTephbl, 00eCIeUnBal0-
e CKOPOCTHYIO TIepesiauy AaHHbIX B ¢ poBoit popme. [Ipumep npotokona du-
3UYECKOTO YPOBHSI - 3TO IIUPOKO HU3BeCTHBIM mHTepdeiic RS-232C / CCITT V.2,
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KOTOpBIH SIBJISIETCS HauboJIee MUPOKO PACIIPOCTPAHEHHOM CTaHIapTHOM IMOCHE10-
BaTEJIbHOM CBA3BIO MEXKAY KOMIIBIOTEPAMH U MEepuEepuiHbBIMU yCTPOMCTBAMHU.

MOXHO CUUTATh 3TOT YPOBCHb, OTBCHAIOIIUM 3a allllapaTHOC obecIrieueHue.

duznyeckuil ypoBeHb MOXKET 00eCreynBaTh Kak aCHHXPOHHYIO (ITOCJIEe10Ba-
TEJIbHYI0) TaK U CUHXPOHHYIO (TIapaulelibHYI0) mepeaavy, KoTopas IpUMeHseTCs
JUISL HEKOTOPBIX MAMHGpeiiMoB 1 MUHM - KomIbloTepoB. Ha dusnyeckom ypoBHE
J0JKHA OBITH ONpelesieHa cXeMa KOAMPOBAaHUA JJIS MPEICTABICHUS JBOMYHBIX
3HAYEHUH C LEbI0 UX MEpeJayu Mo KaHaly CBsI3U. BO MHOTHX JIOKaJbHBIX CETAX
UCIIOJIB3YETCSI MaHYECTEPCKOE KOAUPOBAHMUE.

[Ipumepom mpoTokosia (HU3NYECKOTO YPOBHS MOXKET CIYXKUTh CHeIuUKa-
nus 10Base-T texnonorun Ethernet, koTopas onpenenser B KayeCTBE UCIOJb3Ye-
MOro Kalelss HePKpaHUPOBAHHYIO BUTYIO Mapy KaTEropuu 3 ¢ BOJHOBBIM COIPO-
tusiieareM 100 Om, pazseM RJ-45, makcumanbHyI0 IIMHY (DU3NYECKOTO CErMEHTa
100 MeTpoB, MaHUECTEPCKUN KOJI JJIsl TIPEJCTABICHUsI TaHHBIX Ha Kabese, u Apy-
TUE XapaKTEPUCTUKU CPEbI U DJIEKTPUUECKUX CUTHAJIOB.

K yucny nanbonee pacnpocTpaHeHHbIX crienuukanuii Gpu3n4ecKoro ypos-
HSI OTHOCSTCSL:

— EIA-RS-232-C, CCITT V.24/V.28 - MexaHUYEeCKHUE/IJICKTPUUECKHE XapaKTe-
PUCTHKU HecOaIaHCUPOBAHHOT'O MOCIIeI0BaTEILHOr0 HHTEpdeiica;

— EIA-RS-422/449, CCITT V.10 - MexaHu4ecKue, JICKTPUICCKUE U ONTHUECKUE
XapaKTepUCTUKHN cOATAaHCHPOBAHHOTO MOCIE0BATEIbHOIO HHTEpdelica;

— Ethernet — cereBas texnonorus no crangapry IEEE 802.3 nnsa cerelt, ucnoss-
3yIOIIas IIWHHYI TOIOJIOTMIO M KOJUIEKTUBHBIA JTOCTYIl C IPOCIYLIMBAHUEM
Hecyleld 1 00HapyKeHHEM KOH(IMKTOB;

— Token ring — ceteBast Texnosiorusi no cranaapry IEEE 802.5, ucnonbs3yrormias
KOJIBIIEBYIO TOTIOJIOTHUIO M METOJ] AOCTYTA K KOJIbIY € Nepeaadyeil Mapkepa;

Tema 9. CeTe3aBucuMBbIe IPOTOKOJIbI

Oyukiuu Bcex ypoBHed monenu OSI MoryT ObITh OTHECEHBI K OJHOU U3
ABYX TPYHI: OO K (PYHKIMAM, 3aBUCSIIUM OT KOHKPETHOM TEXHUYECKOW peasu-
3allMM CEeTH, MO0 K PYHKIHMSIM, OPUEHTUPOBAHHBIM Ha pabOTy C MPUIIOKEHUSIMHU.

Tpu HIXKHUX YpOBHS (DU3UUECKUM, KAHAJIBHBIA U CETEBOU SBISIOTCS CeTe3a-
BUCHUMBIMH, MIPOTOKOJBI ITUX YPOBHEN TECHO CBSI3aHBI C TEXHUYECKON pealn3aln-
el ceTH, ¢ UCTOJIb3YEMbIM KOMMYHUKAIMOHHBIM 000pyaoBanueM. Hanpumep, ne-
pexoxa Ha obopynoBanue FDDI o3HayaeT cMeHy MPOTOKOJIOB (PU3UYECKOTO U Ka-
HaJIBHOT'O YPOBHs BO BCEX Yy3J1aX CETH.

Tpu BepXHUX YPOBHSI CEAHCOBBIM, YPOBEHb MPEACTABICHUS W MPUKIATHON
OPUCHTHPOBAHBI HA MPUIIOKEHUS U MAJIO 3aBUCAT OT TEXHUYECKUX OCOOCHHOCTEH
MOCTpoeHUs ceTu. Ha mpOTOKOJBI ATUX YPOBHEH HE BIUSIOT HUKAKUE U3MEHEHHUS B
TOTIOJIOTUU CETH, 3aMEHa 000PYAOBAHUS WIU MEPEX0]] Ha IPYTYIO CETEBYIO TEXHO-
noruto. Tak, mepexon ot Ethernet Ha BbIcOKOCKOpOCTHYIO TexHonoruw 100VG-
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AnyLAN He noTpeOyeT HUKaKMX W3MEHEHUN B MPOrpaMMHBIX CPEJICTBAX, peaju-
3YIOIUX (PYHKIUU TPUKIAJTHOTO, MIPEACTABUTEIHHOIO U CEAHCOBOTO YPOBHEH.

TpaHCnOpTHBIN YPOBEHb SIBIISIETCS MPOMEKYTOUHBIM, OH CKPBIBAET BCE JIE-
Ta’au (PyHKIHMOHUPOBAHUS HIDKHUX YPOBHEW OT BEPXHUX YPOBHEH. DTO MO3BOJISAET
pa3pabaTbiBaTh MPWIOKEHUS, HE 3aBUCAILIME OT TEXHUUYECKUX CPEICTB, HEMOCPEI-
CTBEHHO 3aHUMAIOIIUXCS TPAHCTIOPTUPOBKOM COOOIIEHMUIA.

Opna pabouas cTaHIMS B3aMMOJIEUCTBYET C IPYyroil pabouei cTaHIuel mo-
CPEICTBOM IIPOTOKOJIOB BCEX CEMH YPOBHEH. DTO B3aMMOJECHCTBHE CTAHIIMU OCY-
LIECTBIISIIOT YEepPe3 pa3IMuHble KOMMYHUKALIMOHHBIE YCTPOUCTBA: KOHLICHTPATOPHI,
MOJIEMBI, MOCTbI, KOMMYTaTOPbl, MapLUIPyTU3aTOPbI, MYJIbTUILIIEKCOPHIL. B 3aBucu-
MOCTH OT THUIIa KOMMYHUKAIIUOHHOE YCTPOMCTBO MOXKET pabOTaTh:

— 1100 TOJNBKO Ha PU3NUYECKOM ypOBHE (TOBTOPUTEND);
— 160 Ha PU3NIECKOM U KaHAJIBHOM ypPOBHSX (MOCT);

— 1mbo0 Ha (HU3MYECKOM, KaHAJIbHOM U CETEBOM YPOBHSX, MHOTJA 3aXBaTbIBasl U
TPaHCHOPTHBIM YPOBEHB (MapILIPyTU3ATOP).

Mogens OSI nmpeacraBiser co00il XOTS U OYEHb BaXXKHYIO, HO TOJBKO OJIHY
M3 MHOTUX MOJEJNE€l KOMMYHMKAIIMA. DT MOJEIN U CBSI3aHHBIE C HUMM CTEKH
MIPOTOKOJIOB MOTYT OTJIMYAThCA KOJIUYECTBOM YpPOBHEH, ux ¢GyHKIuUsMH, Gopma-
TaMH COOOIIEHUM, CEpBUCAMHU, MPEIOCTABISIEMBIMUA Ha BEPXHUX YPOBHSX, U IPO-
YUMH TTapaMeTpaMHu.

Tema 10. CTekn KOMMYHUKALIMOHHBIX IPOTOKOJIOB

I/IepapXI/I‘{eCKI/I OpraHn3oBaHHAsA COBOKYIIHOCTL ITPOTOKOJIOB, PCIIANOIINX
3a1av9y BSaHMOHCﬁCTBHH Y3JI0B CCTHU, HA3BIBACTCA CMEKOM KOMMYHUKAUUOHHBIX
nponmoKoos.

[IpoTOKOJIBI COCETHUX YPOBHEH, HAXOASAIIUXCS B OJHOM Y3Ji€, B3aUMOIEH-
CTBYIOT JAPYT C APYIOM TaKXe€ B COOTBETCTBUU C YETKO OIpPEJeICHHBIMU MpaBUIa-
MU ¥ C TIOMOIIbIO CTaHAAPTU30BAHHBIX (POPMATOB COOOIICHUN. DTH MpaBuiIa Mpu-
HATO Ha3bIBaTh uHmepgheticom. Uutepdeiic ompeaenser HaOOp yCIyr, KOTOpbIE
HIDKEJIEKAITUN YPOBEHB MIPEAOCTABIISET BhILIEIEKAIIEMY YPOBHIO.

Bonpocsl

1. Yro takoe OSI?

2. KaxoBo HazHaueHHe 6a30BOM MOJIEIN B3aUMOJACHCTBUS OTKPBITBIX CUCTEM?
3. Ha xakue ypoBHH pa3douta 6azoBas moaenb OSI?
4

Kakue ¢yHkium HeceT ypoBEHb B MOJEIM B3aUMOJICUCTBUS OTKPBITHIX CH-
creMm?

5. Ha xakue enunuilbpl pazdouBaetcs nHGopMalus s nepeadd JaHHBIX IO ce-
™?

6. Uto obecrnieurBaeT ropu30HTaIbHAS COCTABISAIONIAST MOJCIN B3aUMOJCHCTBUS
OTKPBITBIX CUCTEM?
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12.
13.
14.
15.

16.

17.
18.
19.

20.
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22.
23.
24.
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26.
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28.
29.
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Kakue s1eMeHTBI SBASIOTCS OCHOBHBIMHU JJIeMEHTaAMH JJIIs 0a3oBoi MOACINU
BSaHMOHCﬁCTBHH OTKPBITBIX cucteM?

Kakue ¢pyHKIHMN BBITONHSIOTCS HA (DU3UYECKOM YPOBHE?

Kaxkue Bompock! pemarorcs Ha GU3NIeCKOM ypoBHE?

. Kakoit yposensr moaenu OSI npeoOpasyer nanHbie B oOmuii Gpopmar s me-

penauu no cetu?

Kaxoe o6opynoBanue ucnoiab3yercs: Ha (U3MIeCKOM YpOBHE?
Kaxkue uzBectHsl cnenupukanuu Gu3ndeckoro ypoBHs?
[lepeuncnuTh GyHKIMHN KaHATHLHOTO YPOBHSI.

Kakue ¢pyHKIIMM KaHAIBHOTO YPOBHS?

Ha xakue momypoBHU pa3zjensieTcs KaHAJIbHBIM YpPOBEHb M KaKOBBI MX (DYHK-
auu’?

OyHKIMEN Kakoro ypOBHS SIBISIETCS 3aCEKpEUMBaHHME M peanu3auus (Gopm
MIPEACTABIICHUS TAHHBIX?.

Kakue npoTokoIpl UCTIONB3YIOTCS Ha KaHAJIbHOM YpPOBHE?
Kaxoe o6opynoBanue UCmonb3yeTcsi Ha KaHaJbHOM ypOBHE?

Kakue QyHKIUU BBIONHIIOTCA M KaKUE MPOTOKOJIbI UCIIOJIB3YIOTCS HA CEeTe-
BOM ypOBHE?

Kaxoe o60pynoBaHue UCTOIb3YyETCS HA CETEBOM YPOBHE?
[lepeuncnuTh GyHKIMHU TPAHCIIOPTHOT'O YPOBHS.

Kakne npoTokoabl HCHOIB3YIOTCA Ha TPAHCIOPTHOM YPOBHE?
[lepeuncnuth 000pyI0OBaHUE TPAHCIIOPTHOTO YPOBHSI.

JlaTp onpeniesieHre CEaAHCOBOTIO YPOBHSI.

Kakoli ypoBeHb OTBEUAET 3a NOCTYI MPUIIOKEHUM B CETh?
3aga4uu ypOBHS NPEICTABICHUS JaHHbIX.

[lepeuncnuTh GyHKIMY MPUKIATHOTO YPOBHS.

IlepeyncauTh NPOTOKOJIBI BEpPXHUX YPOBHEM.

I[aTB ONPCACICHUC CTAHAAPTHBIX CTCKOB KOMMYHUKAITMOHHBIX ITPOTOKOJIOB
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Jlekuus 3. CTaHaapThl U CTEKU NPOTOKOJI0B

Tema 1. Cneunpukanmu CTaHIAPTOB

Cneundukanuu Institute of Electrical and Electronics Engineers IEEE802
OTPENIEIIAIOT CTAHAAPTHI JIJIs1 PU3UIECKUX KOMIIOHEHTOB CETH. DTU KOMIIOHEHTHI —
cereBas kapta (Network Interface Card — NIC) u cereBoit HocuTenb (network me-
dia), koTopsie OTHOCATCA K (pU3nUecCKOMY U KaHaIbHOMY ypoBHsM Mojaenu OSI.
Cnemuduxanuu [EEE802 ompenenstor MexaHU3M JOCTyIa ajantepa K KaHaly
CBsI3M M MexaHu3M nepepaun naHHbiX. Crangaptel IEEE802 moppasnensior ka-
HaJIbHBIN YPOBEHB Ha MOyPOBHH:

— Logical Link Control (LLC) — nogypoBeHb ynpaBiieHUs JTIOTUUECKOU CBSI3bIO;

— Media Access Control (MAC) — noypoBeHb yIpaBieHUs TOCTYIIOM K YCTPOM-
CTBaM.

Cnemuduxanuu IEEE 802 nensitcs Ha nBeHaIIaTh CTaHIapTOB:

802.1

Crannmapt 802.1 (Internetworking — o0beAMHEHNE CETEH) 3a7a€T MEXaHU3MBbI
ynpasieHusi cetbio Ha MAC — ypoBre. B pasaene 802.1 mpuBoaaTcss OCHOBHBIE
MOHATHS U ONpe/ieNIeHus], 00IINe XapaKTEPUCTUKU U TPEOOBaHUS K JIOKAJIbHBIM Ce-
TSIM, a TaK)Ke MOBEJICHUE MapLIPyTU3allui Ha KaHAJbHOM YpOBHE, i€ TOTUYECKUE
azipeca JOJKHBI ObITh MpeoOpa3oBaHbl B UX (PU3MUECKHUE aJpeca U Ha0OOopoT.

802.2

Cranpapt 802.2 (Logical Link Control — ynpaBnenue jnorudeckoil cBsi3blo)
onpenenseT GyHKuHnoHUpoBaHue moaypoBHs LLC Ha kaHalbHOM YpOBHE MOJEIH
OSI. LLC o6ecnieunBaeT unTepdeiic Mexay MEeToJaMH JOCTYIa K Cpelie U CceTe-
BbIM YPOBHEM.

802.3

Crannmapt 802.3 (Ethernet Carrier Sense Multiple Access with Collision De-
tection — CSMA/CD LANs Ethernet — MmuoecTBeHHBIH nocTyn Kk ceTsim Ethernet ¢
MPOBEPKON Hecylleld W OoOHapyXeHHUEeM KOH(JIMKTOB) OMHUCHIBACT (HU3NUECKUU
ypoBeHb U noaypoBeHb MAC 11 ceTeld, UCTIOJB3YIOIIMX TMHHYIO TOITOJIOTHIO U
KOJUICKTUBHBIN JOCTYI ¢ IPOCIYITMBAHUEM HECYIICH U 0OHApyKECHHUEM KOH(IIHK-
ToB. [IpoTOoTHIIOM 3TOrO METONA SBISAETCS METOA JocTymna craHgapra Ethernet
(10BaseT, 10Base2, 10Base5). Meton noctyna CSMA/CD. 802.3 Takke BKJIIOYa-
et TexHosoruu Fast Ethernet (100BaseTx, 100BaseFx, 100BaseF1).

100Base-Tx — aByxnapHas Butas napa. Mcnone3yet meton MLT-3 nns me-
pelayu CUrHajaoB 5-OMTOBBIX mopiui koga 4B/5B mo BuToif nmape, a Takxe uMeeT-
cs GyHKIMS aBTOMEperoBopoB (Auto-negotiation) 1jsi BeIOOpa pexuma pabOThI
ropTa.
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100Base-T4 — uetbipexnapHas BuTas napa. Bmecto xonupoBanus 4B/5B B
ATOM METOJIE UCNONb3yeTcs KoaupoBaHue 8B/6T.

100BaseFx — MHOroMo10B0o€ ONTOBOJIOKHO. JTa crielu(pUKaLs Onpeaeser
pabory npotokona Fast Ethernet mo MHOTOMOJIOBOMY ONTOBOJIOKHY B MOJIYAYTI-
JIEKCHOM H TOJHOAYIUIEKCHOM pEKMMax Ha OCHOBE XOPOUIO IMPOBEPEHHOU CXEMBI
KOJMPOBAHUS U NEPEAAUYH ONTHYECKUX CUTHAJIOB, UCIOJIB3YIOLIEHCS YK€ Ha MPO-
TskeHuM psiaa et B crangapre FDDI. Kak u B ctangapre FDDI, kaxzaslii y3en co-
€IUHSAETCS C CEThI0 JBYMs ONTHUYECKHUMH BOJOKHAMH, UAYIIUMH OT IPUEMHHUKA
(Rx) u ot nepenaturka (Tx).

DTOT METO/a JOCTyIa HCIOIB3YETCS B CETIX ¢ oOmel muHON (K KOTOPhIM
OTHOCSITCS M PaJINOCETH, MMOPOIUBIITUE ITOT METOT). BCce KOMITBIOTEPHI TaKOW CETH
UMEIOT HETIOCPEACTBEHHBIN JOCTYH K OOIICH IIMHE, TTO3TOMY OHAa MOKET OBITh UC-
MOJIb30BaHa JUIsl TIepeIaun TaHHBIX MKy JTOOBIMH ABYMsI y3i1amu cetu. [Ipocto-
Ta CXEMBbI TIOJIKJIFOUYCHHSI - 3TO OJIUH U3 (PaKTOPOB, OMPEACITUBIINX YCIIeX CTaHIap-
ta Ethernet. 'oBopsT, uTO Kabenb, K KOTOPOMY TOJIKIIOYCHBI BCE CTAHIIUU, pado-
TaeT B PEKUME KOJLIeKMmusHo2o oocmyna (multiply access — MA).

Meton noctyna CSMA/CD onpenensieT OCHOBHbIE BpEMEHHBIE U JIOTHYe-
CKH€ COOTHOIICHUS, TapaHTUPYIOIINE KOPPEKTHYIO pabOTy BCeX CTaHLUN B CETH.

Bce naHHbIe, epeiaBaéMbIE 10 CETH, TOMEIAIOTCS B KaJApbl ONPEAEIECHHON
CTPYKTYPbl M CHaOXaloTCs YHUKAJIbHBIM aJpecOM CTAaHLIMM Ha3HAuYeHUs. 3aTreMm
KaJp nepenaercs no kabemo. Bce craHuMM, MOAKIIOYEHHBIE K Kabento, MOTYT
pacno3HaTh (akT mepenayu Kajapa, U Ta CTaHIUsS, KOTOpas y3HaeT COOCTBEHHBIN
aZipec B 3arojIOBKax Kajpa, 3alHChIBAET €r0 COJAEPKUMOE B CBOM BHYTpeHHUI Oy-
bep, oOpabaThiBaeT MONYYEHHBbIE JAaHHbIE U TMOCHUIAET MO KaOelo Kaap-OTBET.
Ajpec cTaHIMU—UCTOYHHMKA TaKXK€ BKJIIOYEH B UCXOHBIN KaJp, MOATOMY CTaHI[Us-
MOJIy4YaTesb 3HAET, KOMY HY>KHO MOCTATh OTBET.

802.4

Cranmapt 802.4 (Token Bus LAN — nokanwsubie cetu Token Bus) ompene-
JSIET METOJI IOCTYTIA K IIUWHE C Mepeaadeit Mmapkepa, mpototun — ArcNet.

[Ipu nmoakmoyeHUn ycTpoicTB B ArcNet MPUMEHSIOT TOMOJOTHIO «UIMHAY
Wi «3Be3fa». Apantepsl ArcNet noanepkuparoT meton aoctyna Token Bus
(MapkepHas 1IMHA) U 00ECIEeYUBAIOT MPOU3BOIUTENBHOCTD 2,5 MOuT/c. ITOT Me-
TOJI IPElyCMAaTPUBAET CIAEAYIOLUE IPaBUIa:

— BCE YCTPOWCTBa, MOJKIIOYEHHBIC K CETH, MOTYT IE€peaaBaTh JaHHBIC, TOJIbKO
MOJIYYUB pa3pelieHue Ha nepeaady (Mapkep);

— B 1000 MOMEHT BPEMEHH TOJIBKO OJHA CTAHIUSA B CETH 00JIaacT TaKUM Ipa-
BOM;

— Kazap, HepeHaBaeMBIﬁ OI[HOﬁ CTaHHHeﬁ, OJHOBPCMCHHO AHAJIM3HUPYCTCA BCCMU
OCTaJIbHBIMHU CTaHIIUAMMU CCTH.

B cersax ArcNet ucnionb3yercss aCHHXPOHHBIA METO Tiepe/layu JaHHBIX (B ce-
Tax Ethernet u Token Ring mpumeHsieTcsi CUHXpOHHBIM MeTOX), T. €. mepeaayda
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kaxjaoro 6aita B ArcNet BoimosHsetcs mockuikoit ISU (Information Symbol Unit
— eouHMIIA mepeaaun HHPOpPMALUM), COCTOSIIEH U3 TPEX  CIIYKEOHBIX
CTapT/CTOMOBBIX OUTOB U BOCHbMHU OUTOB JJAHHBIX.

802.5

Crannmapt 802.5 (Token Ring LAN — nokansubie cetn Token Ring) omnucel-
BaeT METOJI JIOCTYIIA K KOJIbLlY C mepenayeit Mmapkepa, npotorun — Token Ring.

Cetu crannapta Token Ring, Tak sxe kak u cetu Ethernet, ucronb3yror pas-
JeNsieMyl0 Cpelly Nepeaadd AaHHBIX, KOTOpasi COCTOMT M3 OTPE3KOB KaOelns, co-
EAMHSIONIMX BCE CTAHIMM CETH B KOJbIO. Koabilo paccmaTpuBaeTcs: Kak OOIIMiA
pasnenseMblil pecypc, U I JOCTyNa K HEMY HCIIOJb3YETCs HE CIy4YalHbIA ajro-
puT™, Kak B cerax Ethernet, a nerepMuHHpOBaHHBIN, OCHOBaHHBIM Ha Mepeaaye
CTaHUHMSAMU IPaBa Ha UCIIOJIB30BAHUE KOJIbIIA B ONIpeAEIeHHOM nopsake. IIpaBo Ha
MCIIOJIb30BAaHUE KOJIbLIA TMEepeAaeTcsl ¢ MOMOIIBI0 Kajapa crenuanbHoro (opmara,
Ha3bIBAEMOT'0 MAPKEPOM, HJIA TOKEHOM.

802.6

Crannmapt 802.6 (Metropolitan Area Network — ropojickue ceTH) OnuchiBacT
PEKOMEHIAIUY JJISI pETHOHATIBHBIX CETEH.

802.7

Crannmapt 802.7 (Broadband Technical Advisory Group — TexHu4eckas KOH-
CyJbTaIlMOHHAs TPYIINA 10 IMIMPOKOBEIIATEIFHON TIepe1aue) OMUChIBACT PEKOMEH-
JaIUU 10 IITUPOKOITOJIOCHBIM CETEBBIM TEXHOJIOTHSM, HOCUTEIISIM, HHTEpPEHCcy U
000pyTI0BaHMUIO.

802.8

Cranpapt 802.8 (Fiber Technical Advisory Group — TexHu4ecKkas KOHCYJIb-
TAI[MOHHAs TPYyMIa MO ONTOBOJIOKOHHBIM CETSIM) COJACPIKUT OOCYKICHHE HCIIOJNb-
30BaHUs onTHyeckux kaodeneit B cerax 802.3 — 802.6, a Takke peKOMEHIAIUH TI0
OTNITOBOJIOKOHHBIM CETEBBIM TEXHOJIOTHSM, HOCUTEISIM, HHTEpeiicy u o0opymoBa-
Huto, nporotun — cetb FDDI (Fiber Distributed Data Interface).

Crangapt FDDI ucrnonb3yeT OnTOBOJIOKOHHBIN KaOelb U JOCTYI C MpUMe-
HenueM Mapkepa. Cets FDDI cTpouTtcsi Ha OCHOBE JBYX ONTOBOJOKOHHBIX KOJIEIl,
KOTOpBbIe 00pa3yloT OCHOBHOM U PE3€PBHBIN MyTH MEpeaaun JaHHBIX MEXKIY y3Jia-
Mu cetu. Mcronp30BaHue ABYX KOJIEI] — 3TO OCHOBHOM CIOCOO MOBBIMICHUS OTKa-
30ycTOMYUBOCTH B ceTu FDDI, u y31bl, KOTOpBIE XOTAT MM BOCIOJIb30BATHCH,
JIOJDKHBI OBITh TOJAKIIOUEHBI K 00ouM Kojbliam. Ckopocth cetu g0 100 Mo/c.
JlanHas TexHonorus no3poiset Bkiaodath 10 500 y31n0B Ha paccTtossHun 100 kM.

802.9

Crangapt 802.9 (Integrated Voice and Data Network — uHTErpupoBaHHbIE
CeTH TIepelaud ToJIoca U JIaHHBIX) 3a/1aeT apXUTEKTYPYy H UHTep(DENChl yCTPOUCTB
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OJTHOBPEMEHHOM Mepeaayu JaHHbIX U I0J10Ca 110 OJHOW JIMHUU, & TAKIKE COACPIKUT
PEKOMEHIAIUU TI0 TUOPHUIHBIM CETSM, B KOTOPBIX O0BEUHSIOT T0JIOCOBOM Tpaduk
U TpaduK JaHHBIX B OJIHOM U TOM K€ CETEBOM cpelie.

802.10

B cranngapte 802.10 (Network Security — cereBasi 6€3011aCHOCTB) paccMOTpe-
HBI BOIIPOCHI OOMEHA JTaHHBIMU, IH(PPOBAHMS, YIPABICHHU CETIMU U 0€30MMacHO-
CTH B CETEBBIX apXUTEKTypax, COBMECTUMBIX ¢ Mojenbio OSI.

802.11

Cranmapt 802.11 (Wireless Network — 6ecripoBogHBIE CETH) OMUCHIBAET pe-
KOMEH/IAIINH 110 MCIIOJIh30BaHUIO OCCIIPOBOTHBIX CETCH.

802.12

Cranmaptr 802.12 onuchIBaeT pPEKOMEHAALUMU IO HCIOIB30BAaHUIO CETEN
100VG — AnyLAN co ckopoctbiol 00MOG/c 1 MeTo0M JIOCTyMa MO ouepeau 3a-
npocoB u 1o npuopurtery (Demand Priority Queuing — DPQ, Demand Priority Ac-
cess — DPA).

Texnonmorust 100VG — sto kombunanus Ethernet u Token-Ring co ckopo-
cthio nepeaaun 100 Mo6ut/c, paboTaromias Ha HEAKPAHUPOBAHHBIX BUTHIX Mapax. B
npoekte 100Base-VG ycoBepiieHCTBOBaH METO/] IOCTYIA C YYETOM MOTPEOHOCTH
MYJIBTUMEIUUHBIX TpuioxkeHud. B cneundukauuu /00VG npenycmaTpuBaeTcs
MOJ/ICP’KKa BOJIOKOHHO-ONTHYECKUX KaOelnbHBIX cucTeM. Texuonorus /00VG wc-
MOJIb3yeT METOJI TOCTyna — o0paboTka 3anpocoB 1o npuopurery (demand priority
access). B aToM cnyuyae y3nam ceTu NpeAoCTaBIsieTCs MPaBO PABHOrO JOCTYIA.
KoHueHTpaTop onpamuBaeT KakIblii TOPT ¥ MpOBEPSET HAIMYME 3alpoca Ha Ie-
penady, a 3aTeM pa3pelaeT 3TOT 3alpoc B COOTBETCTBUU C Mpuopurerom. Mmeer-
Csl 1B YPOBHS IPUOPUTETOB — BHICOKUN U HU3ZKHUH.

Tema 2. IIpOTOKOJIBI ¥ CTEKH NPOTOKOJIOB

CornacoBaHHblii HA0Op MPOTOKOJOB Pa3HBIX ypPOBHEH, JOCTATOUHBIN IS
OpraHM3aluy MEXCETEBOr0 B3aUMOJIECHCTBUS, HA3BIBACTCS CMEKOM NPOMOKOJIO8.
JIJist Kax0ro ypoBHs omnpenensiercss Habop (QyHKUMII—3anpocoB Al B3aUMOJIeH-
CTBUSL C BBIILIE JIEXKAIIMM YPOBHEM, KOTOPBIM Ha3bIBaeTcst unmepgeticom. [lpaBuna
B3aMMOJICUCTBUS IBYX MAlIMH MOTYT ObITh ONUCaHBI B BUJE HAOOpa mpoueayp s
KaXJI0r0 U3 YPOBHEH, KOTOPBIE HAa3bIBAIOTCS NPOMOKOIAMU.

CymiecTByeT I0CTaTOYHO MHOI'O CTEKOB IPOTOKOJIOB, IIMPOKO MPUMEHsIE-
MBIX B CETAX. JTO M CTEKH, SBISAIOIIMECS MEKIYHAPOAHBIMU U HAMOHAJIbHBIMU
CTaHjapTaMu, U (UPMEHHBbIE CTEKH, MOJIYYHMBIIME paciupocTpaHeHue Onaropaps
pacnpocTpaHeHHOCTH 000pynoBaHUsS TOM WM MHOU (upMmbl. Ilpumepamu nomy-
JSIPHBIX CTEKOB MPOTOKOJOB MOTYT ciiyxkuTh cTek [PX/SPX ¢gupmsr Novell, cTek
TCP/IP, ucnons3yembiii B cetu Internet 1 BO MHOTHX CETSIX Ha OCHOBE OIEpall-
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onHo# cucrtembl UNIX, ctek OSI MexxayHapoaHON OpraHv3aluy 1Mo CTaHIapTU3a-
uuu, ctek DECnet kopniopanuu Digital Equipment 1 HekoTOpsie Ipyrue.

Crteku MpOoTOKOJIOB Pa30MBAIOTCS HA TPU YPOBHS:
CETEBBIE;
TPaHCHOPTHBIE;

MMPUKIaIHbIC.

CeTteBble IPOTOKOJIBI

CeteBrle IMPOTOKOJIBbI MPCAOCTABIIAOT CICAYIOIIUC YCIIYIU: aApCCalluio H

MapuipyTH3aluio UHGOpMAaIK, MPOBEPKY Ha HAJTMYME OMHMOOK, 3arpoc MOBTOP-
HOM Mepeladynd U YCTAHOBJICHHE IPaBHJI B3aUMOJIECHCTBHS B KOHKPETHOM CETEBOM
cpene. Huxe npuBenensl Haubosee nomyssipHble CETEBbIE TPOTOKOJIBI.

DDP (Datagram Delivery Protocol — Ilpotokon goctaBku aeiitarpamm). Ilpo-
TOKOJI Niepeaaun JaHHbIX Apple, ucnons3zyemsrii B Apple Talk.

IP (Internet Protocol — Ilpotoxon Internet). Ilporokon creka TCP/IP, obecne-
YHBAIOIINNA apPEeCHYI0 HHPOPMAIIIO U HHPOPMAIIHIO O MapIIPYTU3AIIUH.

IPX (Internetwork Packet eXchange — MexceTeBoii OOMeH mMakeTamu) B
NWLink. [Iporokon Novel NetWare, ucnonb3yeMblil a1 MapHIpyTU3aLUU U
HaIpaBJICHHs TaKETOB.

NetBEUI (NetBIOS Extended User Interface — pacimpeHHbIi moJib30BaTENb-
ckuii uHTepdelric 6a30BOi CETeBOM CHCTEMBI BBOJA BbIBOAA). PazpaboTaHHBIN
copmectHO IBM u Microsoft, 3Tor mpoTokos obOecrneurnBaeT TPaHCIOPTHHIE
ycnyru aiig NetBIOS.

TpaHcnopTHBIE IPOTOKOJIbI

TpaHcnopTHBIE MPOTOKOJBI MPEIOCTABIAIOT CIEAYIOIIUE YCIYTH HAJECKHOM

TPAHCIIOPTUPOBKU HAHHBLIX MCKIAY KOMIIBIOTCpPpAMU. Hwuxe IMPUBCACHDBI HauOoJiee
MOMYJIAPHBIC TPAHCIIOPTHBLIC ITPOTOKOJIBI.

ATP (Apple Talk Protocol — Tpanzakuuonusiii npotokon Apple Talk) u NBP
(Name Binding Protocol — IIpoTokoun cBsi3piBanust imeH). CeaHCOBBINA U TPaHC-
nopTHbIN npoTokoiibl Apple Talk.

NetBIOS (bazoas ceteBas cuctema BBoja BeiBojia). NetBIOS YcranarnuBaet
coequHeHue Mexay komnbrorepamu, a NetBEUI npenocrasisier ycinyru nepe-
a4YU JAHHBIX JJI1 DTOTO COCIUHEHHUS.

SPX (Sequenced Packet eXchange — IlocinenoBaTenbHbIi OOMEH MakeTaMu) B
NWLink. IIpotokon Novel NetWare, ncnoynb3yemblii st oOecriedeHus: J0-
CTaBKH JIAHHBIX.

TCP (Transmission Control Protocol — IlpoTokon ympaBieHus mepemadei).
[Tpotokoin crexa TCP/IP, oTBeuaronuii 3a HaACKHYIO JOCTABKY JAHHBIX.
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IIpuxkiaagubie NPOTOKOJIBI

HpI/IKJIaIIHBIC IMPOTOKOJIBI OTBCYAIOT 34 BSaHMOﬂeﬁCTBHC HpHJ’IO)KCHHfI. Huxe

IMPUBCACHBI HauoOoJiee MMOMYJIAPHBIC ITPHUKIIAIHBIC ITPOTOKOJIBI.

AFP (Apple Talk File Protocol — ®aiinossiii mpotokon Apple Talk). [TpoToxon
yIaJIeHHOTO yrpaBieHus (daitmamu Macintosh.

FTP (File Transfer Protocol — Ilpotokon nepegaun ¢aiinor). [Iporokon crexa
TCP/IP, ucnionbs3yeMsblii 1151 0OecrieueHus yCIyr 1o nepeaadn Gpansios.

NCP (NetWare Core Protocol — bazoBslit nmpotokon NetWare). O6onouka u
penupektopsl kiiuenta Novel NetWare.

SNMP (Simple Network Management Protocol — I[Ipoctoii mpoTokon ymnpas-
nenust cerbto). [Iporokon creka TCP/IP, ucnonab3yeMblil Juisi ynpaBieHUs U
HaOIIO/ICHUS 32 CETEBBIMU YCTPOHUCTBAMHU.

HTTP (Hyper Text Transfer Protocol) — npoTtokon mepegaun rumneprekcra u
JApyrue MPOTOKOJIbI.

Tema 3. Ctexk OSI

Cnenyer paznuyath ctek npotokosnoB OSI u mogens OSI puc.3.1. Crex OSI —

3TO HAaOOp BIIOJIHE KOHKPETHBIX crienn(UKali NpOTOKOIOB, 00pa3yoUIuX cora-
COBAHHBIM CTEK MPOTOKOJIOB. DTOT CTEK MPOTOKOJOB MOJJIEPKUBAET MPABUTENb-
ctBo CIIIA B cBoeir mporpamme GOSIP. Ctex OSI B oTinnumMe OT APYrux CTaH-
JApTHBIX CTEKOB IOJHOCTBIO COOTBETCTBYET Mojenu B3aumojenctBus OSI u
BKJIIOYAET creluuKaluu JIjs BCEX CEMH YPOBHEW MOJENN B3aUMOJECHCTBUS OT-
KPBITBIX CUCTEM

Mopeas OSI Ctex OSI
YPpoBeHb NPHIOKEHHS %400 | X500 | VT | FTAM | ITM JpyTHe
VPpOBEHb NIPEACTABICHUS ' IIpencraButenbublii mpotokon OSI
YpoBeHb ceanca CeancoBsiii mpotokon OSI
YpoBeHb TpaHCHOpTa Tpancnoprtasie npotokonsl OSI (kmaccer 0-4)
CeTeBble IPOTOKOJIBI C YCTAHOBJICHUEM U

YpoBeHsb cetu

0€3 YCTaHOBJIEHHS COSAUHEHMS
KaHa/bHbIH yPOBEHS Ethernet Token Bus | Token Ring | X.25 FDDI

5 (OSI-8802.3,| (OSI-8802.4,| (OSI-8802.5, | HDLS | ISDN (1S0-9314)

Puzuieckuil yposeHb IEEE-802.3) | IEEE-802.4)| IEEE-802.5) [ LAP-B

Puc. 3.1 Crex OSI

Ha ¢usuueckom u xananonom yposusx crex OSI moanepkuBaeT crienudu-

karuu Ethernet, Token Ring, FDDI, a taxxe npotokonst LLC, X.25 u ISDN.

Ha cemesom YPOBHC pCaJIn30BaHbI ITPOTOKOJbI, KaK oe3 YCTAHOBJICHUSA CO-

CHHHCHHﬁ, TaK U C YCTAaHOBJICHUCM COCHHHCHHﬁ.
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Tpancnopmuuwii ipoTokoi cteka OSI CKphIBaeT pa3nuyus MEXIYy CETEBBIMU
CEepBHCAMH C YCTAaHOBJIEHHEM COCIWHEHUsI U 0€3 YCTAaHOBJICHUS COCIMHEHUS, TaK
YTO TMOJIb30BATEIN IMOJYyYarOT HYXKHOE KayeCTBO OOCITY>KMBAaHUS HE3aBHUCHUMO OT
HIDKEJIEKAIIET0 CETeBOTro ypoBHS. UTOOBI 00€CneYuTh 3TO, TPAHCIOPTHBIA YpPO-
BeHb TpeOyeT, uToObI MOJb30BaTENb 3aJlajl HYXHOE KauecTBO OOCHTyKUBaHUS.
Omnpenenensl 5 KIaccoB TPAHCIOPTHOTO CEpBHUCA, OT HuU3liero kiacca 0 10 BbIC-
mero kiacca 4, KOTOpble OTJIUYAIOTCS CTEIEHBI0 YCTOWYHUBOCTH K OITMOKAM U Tpe-
OOBaHUSAMH K BOCCTAHOBJICHHUIO JIAHHBIX MOCJIE OMHOOK.

CepBuUCHI npuxiaono2o ypoeHs BKIIOYAIOT Nepenaudy (ailiioB, sMyISLHIO
TEpPMHHAJA, CIYX)O0y KaTanoroB u nmouty. M3 Hux Hambosee mepcrneKTUBHBIMU SIB-
Js0TCs ciyx0a katanoroB (cranmapt X.500), snexkrponHas nourta (X.400), mpo-
TOKOJ BUpPTyanbHOTro TepMuHana (VT), mpoTokon mepenadn, JOCTyma U yrpasie-
Hus ¢aiinamu (FTAM), npoTokoa nepecbulky U yrpasieHus padbotamu (JTM). B
nocnenaee Bpemsi [SO CKOHIIEHTpHpOBaNa CBOM YCHIMS MMEHHO Ha CEpBHCAX
BEPXHETO yPOBHS.

Tema 4. Apxurexktypa creka nporokosos Microsoft TCP/IP

HaGop MHOroypoBHEBBIX NPOTOKOJIOB, WM Kak Ha3bpiBalOT cTek 1TCP/IP,
MpeHA3HAYEH ISl KCIIOJIb30BAHUS B PA3JIMUHBIX BAPUAHTAX CETEBOTO OKPYKECHUS.
Crex TCP/IP ¢ TOUKH 3pE€HHS CUCTEMHOM apXUTEKTYPhl COOTBETCTBYET ATAIOHHOMN
mozaenn OSI (Open Systems Interconnection — B3aUMOJEHCTBHE OTKPBITHIX CH-
CTEM) U T03BOJISIET OOMEHUBATHCS JAHHBIMU TI0 CETH MPUIIOKEHUSIM U CITyX0am,
paboTaronM TpakTHUeCKH Ha Job6oi miatdopme, Brimodas Unix, Windows,
Macintosh u npyrue.

Mopeas OSI Mopeas TCP/IP
YpoBeHb NPUIIOKECHUS VpOBEHb TPUIIOKEHNS
YpoBeHb TpenCTaBICHHS Coxetrbsl Windows NetBIOS
YpoBenb ceaHca
Nurepdetic TDI
YpoBeHs TpaHcnopTa TCP UDP YpoBeHs TpaHcnopra
YpoBeHs cetu ICMP 1P ARP MesxceTeBoil ypo
P IGMP RARP YPOBEH®
Nurepdeiic NDIS
JpaiiBepsl PPP
KananbHbIi1 ypoBEHb Ethernet |  ceTeBbIx KapT YpoBeHb ceTeEBOro
®dusnuecKkuil ypoBeHb FDDI Cereble Tpancmsums nntepeiica
aJanTepsl KaJpoB

Puc. 3.2 CootBerctBue cemuypoBHeBoii Mojienu OSI u uerbipexypoBHeBoit mojenu TCP/IP

Peanuzauus TCP/IP ¢pupmbl Microsoft [1] cooTBETCTBYET 4eThIpeXypoBHe-
BOM MOJIEIM BMECTO CEMHUYPOBHEBOM MOJENH, KAK IMOKa3aHO Ha puc. 3.2. Moxeinb
TCP/IP Bkitodaet Oosbliiee YUCIO (PYHKIIUN HA OJUH YPOBEHb, YTO MPUBOIUT K
YMEHBIICHHUIO YKCJIa YPOBHEH. B MOI€IM UCTIONB3YIOTCS CIIEYIOLIUE YPOBHU:
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— ypoBeHnb [Ipunoscenus monenu TCP/IP coorBeTcTBYeT ypoBHSIM [Ipunoscenus,
IIpeocmasnenus u Ceanca moaenu OSI;

— ypoBeHb Ipancnopma monenu TCP/IP cooTBeTCTBYeT aHAJIOTHYHOMY YPOBHIO
Tpancnopma monenu OSI;

—  medxnccemesoti ypoBeHb Mojienn TCP/IP BeimonHseT Te ke QYHKIUU, 4TO U YPO-
BeHb Cemu moaenu OSI;

— ypoBeHb ceteBoro uHTepdeiica monenu TCP/IP coorBeTcTByeT Kananbnomy u
Quzuyecxkomy ypoBHAM moaenu OSI.

Yposens Ilpunoxenus
Uepes yposenb llpunooswcenus moaenu TCP/IP npuioxenust u ciryx0sbl mo-
Jay4aroT gocTyn K cet. Joctyn k mpotokosniam TCP/IP ocyiecTBasiercs mocpen-
CTBOM JIBYX HporpaMmmMmubix uHTepdeiicoB (APl — Application Programming Inter-
face):
— Coxketsl Windows;
— NetBIOS.

Unrepdeiic cokemos Windows, nnm xak ero HazbiBaloT WinSock, sBnsercs
CETEBBIM MPOTPaAaMMHBIM MHTEpENcOoM, NMpeaHa3HaAYEeHHBIM ISl 00JIETYeHHs B3au-
MozeicTBus Mexay pasnuuabiMu TCP/IP — npunoxxenusiMu v cemeiicTBamu mpo-
TOKOJIOB.

Nutepdeiic NetBIOS ucnonb3yeTcst ajisa cBa3u Mexay npoueccamu (IPC —
Interposes Communications) cinyx6 u npuioxkennit OC Windows. NetBIOS' BbI-
TIOJTHSIET TPU OCHOBHBIX (DYHKITHU:

— onpenenenue umeH NetBIOS;

— ciyxo6a aertarpamm NetBIOS;

— ciyxo0a ceanca NetBIOS.
B tabnuue 3.1 npuBeaeHo cemeiictBo nporokoiaoB TCP/IP.
Tabnuua 3.1

HazBanue Ornrcanue IpoToKoja

MPOTOKOJIA

WinSock CeteBoill mporpaMMHbIN HHTEpGElic

NetBIOS Ces3b ¢ npmwioxenuasmu OC Windows

TDI Nutepdeiic TpancnoptHoro apaiisepa (Transport

Driver Interface) mo3BojiseT co3maBaTh KOMIIO-
HEHTHI CEaHCOBOT'0 YPOBHSI.

TCP [Iporokon ynpaBienus nepenaueit (Transmis-
sion Control Protocol)

UDP [IpoTokon mons3oBaTenbekux aerarpamm (User
Datagram Protocol)
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ARP [Iporokon paspemenus agpecos (Address Reso-
lution Protocol)

RARP [IpoTokon o6paTHOTO paspemieHus aapecon (Re-
verse Address Resolution Protocol)

1P [Tpotokoin Internet(Internet Protocol)

ICMP [IpoTokon ynpasistomux coodmenunii Internet
(Internet Control Message Protocol)

IGMP IIporokou yrpasienus rpymnmnamu MHTEepHEeTa
(Internet Group Management Protocol),

NDIS Nutepdeiic B3auMoaecTBUS MEXIY ApaiiBepa-
MU TPAHCIOPTHBIX TPOTOKOJIOB

FTP [Iporokon nepecbuiku ¢aiinos (File Transfer
Protocol)

TFTP [TpocToit mpoTokoa nepeckuiku ¢aitnos (Trivial

File Transfer Protocol)

YpoBenb Tpancnopra
VYporenb Tpancriopta TCP/IP oTBeuaer 3a ycTaHOBJICHUS W TMOAACPKAHUS
COEIMHEHUS MEXy 1ByMd y31aMu. OCHOBHBIE (PYHKIIUU YPOBHS:
— TMOATBEpXKJIEHUE MonyyeHus: nadopmanuns
— YIpaBIIEHUE TOTOKOM JaHHBIX;
— YNOPSAI0YEHUE U PETPAHCISIUS ITAKETOB.

B 3aBucumocTu oT THNA CJIY)K6BI MOT'YyT OBITh MCIOJIB30BaHbI ABa IIPOTOKO-
JIa:

— TCP (Transmission Control Protocol — nmpotokon yrpasieHus nepenauei);
— UDP (User Datagram Protocol — moip30BaTenbCckuii mpoTOKOJ AeHTarpaMm).

TCP 00bIYHO UCHIONIB3YIOT B TE€X CIIy4asiX, KOT/la MPWIOKEHUIO TpeOyeTcs
nepeaarb 00JbIIONH 00beM HHOPMAIUU U YOSAUTHCS, YTO IaHHBIE CBOEBPEMEHHO
noJiy4eHsl ajapecatoM. [Ipunoxkenus u ciiyxkO0bl, OTIpaBisionue HeOonbiIne 00b-
€Mbl JAHHBIX M HE HYXJAIOLIHUECS B MOJYYEHUH TMOATBEPXKICHUS, UCIOJIb3YIOT
npotokos UDP, KOTopHIif sIBAsIETCS MPOTOKOJIOM 0€3 YCTAaHOBJICHUS COCTMHEHUS.

IIporoxoa ynpasiaenus nepenaueii (TCP)

[Iporokon TCP oTBeuaeT 3a HaJeXKHYIO Nepeaady AaHHBIX OT OJHOTO y3Ja
ceT K apyromy. OH CO3/1a€T CE€aHC C YCTAHOBIICHUEM COCJIMHEHUS, HHAYe TOBOPS
BUPTYaJIbHBIN KaHaJl MEXIY MalllMHAMU. Y CTAaHOBJICHHE COCIMHEHUSI TPOUCXOIUT
B TpH IlIara:
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1. KnmeHt, 3anpammBarofi cOeIMHEHNE, OTIPABIISCT CepBEPY MAKET, YKa3bIBa-
IO HOMEp TOpTa, KOTOPBIM KIMEHT jKeJIaeT MCIOJb30BaTh, & TaKXKe KOJI
(onpenenennoe yucio) ISN (Initial Sequence number).

2. CepBep oTBeyaeT nakeroM, conaepsxkamuii ISN cepsepa, a Takxke ISN kinueHra,
yBEJIUYCHHBIN Ha 1.

3. KiMeHT noyKeH MOATBEPAUTh YCTaHOBJIEHUE coequHeHus, BepHyB ISN cepse-
pa, yBEeJIMUECHHBIN Ha 1.

TpexcryneHuatoe OTKPBITHE COEAMHEHWs YCTaHABIMBAET HOMEp MOpTa, a
take ISN knuenTta u cepBepa. Kaxnpiii, ornpaBisieMbiii TCP — makeT conepxut
Homepa TCP — mopToB oTHpaBUTENd U MOTy4aTesss, HoMep ¢pparMeHTa Jjsi cooo-
HIEHUH, pa30UTHIX HA MEHBIIME YACTH, a TAK)KE€ KOHTPOJIbHYIO CYyMMY, TTO3BOJISIIO-
Y10 YOeAUThCS, UTO MPHU Mepeaadyn He MPOU3O0IILI0 OUTHOOK.

IHoab30BaTenbckuii MpoToko aeirarpamm (UDP)

B otnuune ot TCP UDP He yctanaBnuBaer coeaunenus. IIporokon UDP
MpeHa3HavYeH JJIsl OTIPABKH HEOOJIBIINX 00BEMOB JaHHBIX 0€3 YCTAHOBKHU COE/U-
HEHUSI U WCMOJIb3YETCSl MPUIIOKECHUSIMHM, KOTOPbIE HE HYXKIAIOTCS B MOATBEPK/e-
HUM ajpecatoM ux noiydeHus. UDP Takxke ucnosb3yer HOMepa MOPTOB A
omnpeAeseHUus KOHKPETHOro mpoiiecca o ykazanHomy IP agpecy. Ognako UDP
noptel oTiimyaroTcss o TCP mopToB U, clieqoBaTeIbHO, MOTYT UCIIOIb30BaTh TE K€
HOMepa nopToB, yTo U TCP, 0e3 KoHpIMKTa MEXKIY CIy>KOaMu.

Me:xceTeBOH YPOBEHb

MexceTeBoil ypOBEHb OTBEYAET 3a MApIIPYTU3ALUIO TAHHBIX BHYTPU CETH U
MEXAY pa3InyHbIMU ceTsiMu. Ha 3ToM ypoBHe paboTaloT MapuipyTu3aTopbl, KOTO-
pBIE€ 3aBUCAT OT UCIOJIB3YEMOIO MTPOTOKOJIA U UCIIONB3YIOTCS JJIsI OTIIPABKHU MaKe-
TOB W3 OJHOM ceTu (WM ee CerMeHTa) B APYryio (WId Ipyroil cerMeHT ceTH). B
ctexke TCP/IP Ha 3ToM ypoBHE ucnoib3yercs nmpotokod IP.

IIporoxoa Unrepuera IP

[Iporokon IP obGecneuynBaeT 0OMeH aedTarpaMMamMyu MEXIy y3JIaMH CETU U
ABIIIETCS MPOTOKOJOM, HE YCTAaHABIMBAIOIIMM COEJUHEHUS W HCIOIb3YIOLIUM
JedTarpaMMBbl JJis OTIPABKU JAHHBIX U3 OAHOM ceTH B Ipyryo. JlaHHBINA MPOTOKOI
He oxkujaet noiaydeHue noarsepxkaeHus (ASK, Acknowledgment) oTnpaBieHHBIX
MaKeTOB OT y3Ja ajipecara. [logTBepkieHus], a TaK)Ke TTOBTOPHBIE OTIPABKHU MaKe-
TOB OCYILECTBIIACTCS MPOTOKOJIAMHU U TpolLeccaMH, paOOTAIONIMMU Ha BEPXHHUX
YPOBHSIX MOJIEIH.

K ero ¢ynkuusam otHocutcs ¢parMeHTalus AeTarpaMm U MexceTeBas aj-
pecanus. [Iporokon IP npegocrasnseT ynpapisionyto nHGOpMaIuio st cOOpKU
(bparMeHTHpOBaHHBIX JeWTarpamMM. [7aBHOW (yHKUIMEH MPOTOKOJA SBISETCS
MeXceTeBas U IriiodalibHas aapecanus. B 3aBUCUMOCTH OT pa3Mepa CeTH, 10 KOTO-
poii OyneT MapuIpyTU3UPOBATHCS JIedTarpaMma WK MakeT, TPUMEHSETCS OJlHa U3
TPEX CXEM aJpecaluu.
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Anpecanus B IP-ceTsix

Kaxnpiii kommnbroTep B ceTsix TCP/IP umeet aapeca Tpex ypoBHe: pusnue-
ckuii (MAC-anpec), cereBoit (IP-agpec) u cumBonbHbIi (DNS-ums).

Duzuyeckuil, ulU JOKAIbHYIU adpec Y3id, ONPENENIIeMblil TEXHOJIOTUEH, C
IIOMOIIIbIO KOTOPOH MOCTPOEHA CETh, B KOTOPYIO BXOAMT y3ei. s y310B, BXOAs-
IIMX B JIOKaJbHbIE ceTH - 3T0 MAC—-aapec ceTeBoro ajanrtepa Wik nopra Mapli-
pytuzaropa, Hanpumep, 11-A0-17-3D-BC-01. Otu anpeca HazHayaroTcs MpOU3BO-
IUTETSIMUA 00OPYIOBAaHHS W SIBISIFOTCS YHUKAJIBHBIMU aJipecamu, TaK KakK yIpaB-
JSIIOTCST EHTpaiu30BaHo. [l BceX CYLIECTBYIOIIMX TEXHOJIOTMH JIOKAIbHBIX CE-
teit MAC — anpec umeer popmat 6 OaliToB: crapmue 3 OaiiTa - UAEHTUPUKATOP
(bupMBbI TpoU3BOAMTENS, @ MiaaMe 3 OaliTa HA3HAYAIOTCS YHUKAJIBHBIM 00pa3oM
CaMUM MPOU3BOIUTETIEM.

Cemesoti, unu IP-adpec, coctosimuit u3 4 Oaiit, Hanpumep, 109.26.17.100.
OTOT ajpec UCIOJIb3yeTcsl Ha ceTeBOM ypoBHEe. OH Ha3HayaeTcs aJMUHHUCTPATO-
pPOM BO BpeMsi KOH(QUTYPUPOBaHUSI KOMITBIOTEPOB M MapiipyTu3aTopos. [P-agpec
COCTOWT U3 JBYX YacTei: HOMepa CeTH W HoMepa y3na. Homep cetu MOXKET OBIThH
BbIOpaH aMUHUCTPATOPOM MPOU3BOIBHO, IMOO HA3HAYCH MO PEKOMEHIAINH CIie-
nuaneHoro noapasnaenenus Internet (Network Information Center, NIC), eciu ceThb
JoJKHa paboTaTh Kak cocTaBHas 4acTh Internet. OO6bIYHO mpoBaiaepsl ycuyr In-
ternet mosydaroT Auana3zoHsl ajgpecoB y nonpasneneHuit NIC, a 3atem pacnpene-
JSIOT UX MEXAy cBouMH aboHeHTamu. Homep y3na B mportokone [P HazHawaetcs
HE3aBUCUMO OT JIOKaJIbHOTO ajapeca y3na. Jlenenue [P-anpeca Ha nmose Homepa ce-
TH U HOMeEpa y3j1a - THOKOe, M TpaHUIla MEXKAY dTUMHU TOJISIMU MOXKET yCTaHABIIH-
BAaThCs IIPOU3BOJIBHO. Y3€Jl MOKET BXOJAUTh B HECKOJIBKO [P-cereir. B aToMm ciryudae
y3el JOJKeH UMETh Heckoabko [P-aapecos, mo uuciy cereBbix cBszeil. [P-anpec
XapaKkTepu3yeT He OTACIbHBIA KOMIBIOTEp WM MaplIpyTH3aTOp, & OJHO CETEBOE
COEJIMHEHHE.

CumBoubHblil aapec, nian DNS-ums, sanpumep, SERV1.IBM.COM. OtoT
aZpec Ha3HA4aeTCsl aMUHHUCTPATOPOM M COCTOUT M3 HECKOJBKUX YacTEH, HAIpH-
Mep, UIMEHU MalllUHbl, HIMEHU OpPraHU3AlNN, UMEHHU JOMEHA. Takoil aapec UCIOb-
3yeTcsl Ha MPUKJIaJHOM YpOBHE, Hanpumep, B npoTokonax FTP unu telnet.

IIporoxkoasl conoctaBineHus agpeca ARP u RARP

Jlist onpenenenus JoKaibHOTO aapeca no I[P-agpecy ucnonb3yercs npoto-
KOJ pazpernnenus aapeca Address Resolution Protocol (ARP). ARP pabotaer pas-
JUYHBIM 00pa3oM B 3aBUCUMOCTH OT TOT0, KaKOH MPOTOKOJ KaHAJIbHOI'O YPOBHS
paboTaeT B JaHHOW ceTu — mpoTokoi JokanbHOU ceTu (Ethernet, Token Ring,
FDDI) ¢ BO3MOXHOCTBIO IIUPOKOBEIIATEILHOTO JOCTYIa OJHOBPEMEHHO KO BCEM
y3JaM CeTH, UJIK e MPOTOKOJI riodanbHoi ceTH (X.25, frame relay), kak npaBuio,
HE TMOACPKUBAIOIINKN IMPOKOBENIaTeIbHBIN J0CTyM. CyIIECTBYET TaKXe MPOTO-
KOJI, pemaroniuii oopaTHyio 3ajauy — HaxoxjaeHue [P-agpeca no uzBecTHOMY J10-
KalibHOMY ajipecy. OH Ha3biBaeTcsi peBepcuBHbIE ARP — RARP (Reverse Address
Resolution Protocol) n ucnionb3yeTtcs pu ctapte 0€3AUCKOBBIX CTaHIIUN, HE 3Ha-
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IOIMX B HayaJbHbI MOMEHT cBoero IP-agpeca, HO 3HarOIIMX aJpec CBOEro ceTe-
BOT'O ajianTepa.

B noxanpubIX ceTax ARP HCIIOJIB3YCT IINPOKOBCUIATCIIBHBIC KaAPbI IMIPOTO-
KOJIa KaHAJIbBHOT'O YPOBH: JI ITIOUCKA B CCTH Yy3Jia C 3aIdHHBIM IP-aIIpCCOM.

VY3ei1, KOTOpOMY HYXHO BBITIOJTHUTE oToOpaxeHue [P-anpeca Ha JokanbHbIN
aapec, popmupyer ARP-3anpoc, BKIaJpIBacT €ro B KaJp MPOTOKOJA KaHAIBHOTO
YPOBHS, yKa3biBasi B HeM U3BeCcTHbIN [P-aapec, u pacceuiaer 3anpoc MUpoKOBeIa-
TenpHO. Bee y3ibl sokanpHOM cetu nonydaroT ARP-3anpoc u cpaBHHBarOT yka-
3aHHBIN Tam [P-aapec ¢ coOCTBeHHBIM ajipecoM. B cimydae ux coBmajgeHust ysen
dbopmupyer ARP-oTBeT, B KOTOpOM yKa3biBaeT cBou IP-anpec u cBo# noKaabHBIN
aZpec U OTHPABIISIET €0 YK€ HAIPaBIEHHO, Tak kak B ARP-3anpoce otnpaButenp
YKa3bIBa€T CBOW JIOKaJbHBIN ajgpec. ARP-3anmpockl U OTBETHI UCHOJIB3YIOT OJUH U
TOT k€ (hopmaT naxera.

Iporokoa ICMP

[Ipotokon ynpasienus: coobmnienusmu Uarepuera (ICMP — Internet Control
Message Protocol) ucnonbssyercsa IP u qpyrumu npoTokojaMu BBICOKOTO YPOBHS
JUISL OTHPABKU M MOJYYEHHUS OTUYETOB O COCTOSIHUM MEepeAaHHOW HH(OpManuu.
OTOT NMPOTOKOJI MCHOJB3YETCA AJii KOHTPOJISI CKOPOCTH IepeAadyd HHPOpMaIUu
MEXAY IBYMs CUCTeMaMHU. Eciii MapLipyTu3aTop, COCAUHSIOIIMUN JBE CUCTEMBI,
neperpykeH TpaduKoM, OH MOXET OTHPaBUTh crenuaibHoe coobmenue [CMP —
OLIMOKY /1JI1 YMEHBIIEHUSI CKOPOCTU OTIPABICHUS COOOILIEHUIA.

IIporokoa IGMP

V35161 JIOKAJIBHOW CETH MCTOJB3YIOT MPOTOKON YyIpaBieHus rpynmnamMu MH-
tepuera (IGMP — Internet Group Management Protocol), 4ToGb1 3apeructpupo-
BaTh ceOs B rpymme. MHpopManus o rpymnmnax CoAepKHTCS Ha MaplIIpyTH3aToOpax
JIOKANBbHOU ceTH. MapipyTH3aToOpbl HCIIOIB3YIOT 3TY HH(MOPMAITUIO JIJIs TTepeaadn
TPYHIIOBBIX COOOIICHUIA.

prnHOBOC COO6I_HCHI/IC, KaK 1 IIHPOKOBCIIATCIBbHOC, UCIIOJIB3YCTCA MJIA OT-
IMpaBKN JAHHBIX CPa3y HCCKOJIBKHUM Y3JIaM.

NDIS

Network Device Interface Specification — cneundukanus uatepdeiica cere-
BOT'0 YCTPOWMCTBA, MPOTpaMMHBIN HHTEpdeic, o0ecneunBarouii B3auMOICHCTBIE
MEXKIy OpaiBepaMH TPAHCIOPTHBIX IMPOTOKOJIOB, U COOTBETCTBYIOIUIMMH JpaiiBe-
pamu ceteBbiXx MHTepdeiicoB. [103BoJsIeT MUCMONB30BATh HECKOIBKO MPOTOKOJIOB,
JIaXKe €CIM YCTAHOBJIEHA TOJIBKO OJIHA CETEeBas KapTa.

YposeHb ceTeBoro uurepgeiica

OroT ypoBeHnb Mmonenu TCP/IP orseuaet 3a pacnpenenenue IP-geiitarpamm.
On pabortaer ¢ ARP misa onpenenenus uHbopmaluu, KoTopas A0KHA ObITH IMO-
MEIIEHa B 3arojIOBOK Ka)KIO0ro Kajapa. 3aTeM Ha 3TOM YPOBHE CO3LAETCs Kaup,
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MOAXOASANINN JJIsl UCIIOb3yeMoro Tuma cetu, takoro kak Ethernet, Token Ring
umu ATM, 3zatem IP-geiitarpammMa momeniaeTcss B 001aCTh JaHHBIX 3TOTO Kajpa, U
OH OTIIPABJIAETCS B CETh.

Bonpocsl

Haznauenue cnenndukanuu crangapto IEEE802.

Kaxoii crannapT onuceiBaer ceTeByto TexHosoruto Ethernet?

Kaxoii cranmapt onpezaessaer 3a1a4n yIpaBJICHUs JIOTUHYECKON CBSI3bI0?
Kakoii cranmapt 3a1aeT MEXaHU3MbI YIIPABJICHHS CETHIO?

Kakoii cranapt onuceIBaeT ceteByto TexHonoruto ArcNet?

Kaxoii crannapt onuceiBaetr ceteByto TexHosoruto Token Ring?

NSk W=

Kakoil cTtaHmapTt COAEpXUT PpPEKOMEHAAIMU 1O ONTOBOJIOKOHHBIM CETEBBIM
TEXHOJIOTHUAM ?

8. Uto takoe unTepdeiic ypoBHs 6a3oBoit mogenun OSI?

9. Yto Takoe mpoToKoJ ypoBHs 6azoBoit mojaenu OSI?

10./IaTe onpeneneHue creka IpoOTOKOJIOB.

11.Ha kakue ypoBHH pa30MBaIOTCSl CTEKU MPOTOKOJIOB?

12.Ha3Batp HauboJiee MOnyJspHbIE CETEBbIE MTPOTOKOJIBI.

13.Ha3Batp Haubosiee nonyJsipHble TPAHCIOPTHBIE TPOTOKOJIBI.

14.Ha3Batp HauboJiee MONMyJIspHbIE MPUKIIATHbIE TPOTOKOIBI.

15.1lepeuncnuth Hanboee MOMYJISAPHbIE CTEKU TPOTOKOJIOB.

16.Ha3nauenue nporpamMmMmubix uutepdeiicoB cokeroB Windows u NetBIOS.

17.9em otnumuaercs nporokona TCP ot UDP?

18.®dyukuuu nportokona IP.

19.Kakue cymecTByIOT BUAbI aapecaunu B [P-ceTsax?

20.Kakoif mpoToKoN HEOOXOAUM MJig ONpeleNieHusl JOKaJlbHOro aapeca mo IP-
anpecy?

21.Kakoit npoTokoa HeobxoauM is onpenenenus [P-agpeca o okaibHOMY aji-
pecy?

22.Kakoi mpoTOKOJ UCTIONAB3YEeTCs ISl yrpaBiaeHus: cooduieHusimu Uurepuera?

23.Ha3nauenue ypoBHs ceTeBoro unrepdeiica creka TCP/IP.
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Jlekuus 4. Tomonorvsi BBIYMCJIUTEIbHON CETH U METOABI 10CTYIIA

Tema 1. Tonmo10orusi BEIYUCJIUTEIHLHONM CeTH

Tononocusn (xougueypayusi)) — 310 cocod COEAUHEHUS KOMIIBIOTEPOB B
ceTh. THIT TOIMOJIOTHHU OIMpEEIsIeT CTOUMOCTb, 3aIMUIICHHOCTh, MPOU3BOIUTEITh-
HOCTh M HaJIG)KHOCTbH JKCIUTyaTalluu pabo4YuX CTAHIIMH, JIJI1 KOTOPBIX MMEET 3Ha-
YeHHne BpeMs oOpaieHus K GaiioBoMy cepBepy.

IlonssTe TOMOJIOTUM IUPOKO HCIIOJIB3YCTCA IIPpHU CO3AAHHUU CETEH. OI[HI/IM
13 IMoAXO04J0B K K.]'IaCCI/I(l)I/IKaLII/II/I tontojioruut JIBC saBisieTcs BBIACJICHUC JIBYX OC-
HOBHBIX KJIACCOB TOMOJIOTHM ! wupokoeeuiamejibHole 1 nocieoosameJiblble.

B wupokosewjamenvnovix mononozusx 11K nepegaer curHasbl, KOTOpbIE MO-
I'yT OBITh BOCTIPUHATHI ocTaibHbIMU [1K. K TakuM TOmoJIOrusiM OTHOCSATCS TOIOJIO-
TUU: 00Wasn wuHa, oepeso, 36e30d.

B nocreoosamenvuvix mononozusx nadpopManus nepesaeTcsi TONbKO OJHO-
my [IK. [Ipumepamu TakuxX TOMOJIOTHI SIBISIIOTCS: npou3oavHas (IPOU3BOJIBHOE
coequnenue 1K), korvyo, yenouka.

HpI/I BBI60pC ONTUMAJILHOM TOIIOJIOTHMU MpCCIICAYIOTCA TPU OCHOBHBIX LCJIN:

— obecneuenue aHBTCpHaTHBHOﬁ MapmpyTu3anmu 1 MaKCUMaJIbHOU HaACKHOCTHU
nepeaadn IaHHbIX,

— BBI60p OIITUMAJIBHOI'O MapmIpyTa nepcaadu 0J10KOB JaHHBIX

— MPEIOCTABIICHHE NMPUEMIIEMOT0 BPEMEHU OTBETa U HYXHOMW IPOITYCKHOMW CIT0-
COOHOCTH.

HpI/I BBI60pC KOHKPCTHOI'O THIIA CCTHU BAKHO YUHUTHIBATH €C TOIIOJIOTHIO. Oc-
HOBHBIMH CCTCBBIMHU TOIIOJIOTHAMM SBJIAKOTCA: HIMHHAA (J'II/IHCI\/iHaH) TOIIOJIOTHA,
3BC3I[OO6p33HaH, KOJIbIICBAA U APCBOBHUAHAA.

Hanpumep, B kondurypauuu cetu ArcNet Hcroiab3yeTcsi OAHOBPEMEHHO U
nuHelHas, u 3Be3qoo0paznas Tononorus. Cetn Token Ring gusnuecku BbITIAnAT
KaK 3B€3/1a, HO JIOTUYECKH UX IMAaKeThl MepeaaroTcs mo Koibly. [lepegada qaHHbIX
B cetu Ethernet mpoucxoauT no JIMHEMHOMN LIMHE, TaK YTO BCE CTAHIIUU BUJIIAT CHI-
HaJl OZTHOBPEMEHHO.

Buabl Tonmosorum
Cyl1iecTByIOT HSTh OCHOBHBIX TOMOJIOrUi (puc. 4.1):
— obmas mmHa (Bus);
— xonbIo (Ring);
— 3Be3pa (Star);
— napesoBuaHas (Tree);
— suenctas (Mesh).
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Puc. 4.1 Tuns! Tortonorut

Oo0mas muHa

OO61mast mMHA 3TO TUM CETEBOM TOIMOJOTHMHU, B KOTOPOM paboyune CTaHIUU
pacmookeHbl BAOIb OJHOTO y4acTKa KaOess, Ha3bIBAEMOI'0 CETMEHTOM.

Puc. 4.2 Tononorus Obwas wuna

Tononorus O6was wuna (puc. 4.2) npeanonaraeT UCHOIb30BaHUE OHOTO
Kabess, K KOTOpOMY MOJKJII0YAI0TCSl BCe KOMIBIOTEPHI ceTu. B cirydae Tomonoruu
Obwas wuna Kabelb UCIONB3YyeTC BCEMH CTaHIUAMU 1o odepenu. [IpuHumMaror-
Csl CIIEIMANIBHBIE MEpBI JIJISl TOTO, YTOOBI MIPH padoTe ¢ O0IIMM KabeneM KOMITbIO-
TEpHI HE MEIIANN IPYT APYTY MepeiaBaTh U MPUHUMATH TaHHbIe. Bce coolOmenus,
MOCBUTaEMbIE OTACIBHBIMA KOMITBIOTEpAMH, MPUHUMAIOTCS W TPOCITYIIHBAIOTCS
BCEMU OCTAJIIBHBIMHU KOMITBIOTEPaMHU, MOJKIIOUEHHBIMH K ceTH. Pabouas cmanyus
OoTOMpaeT aJapecoBaHHbIE €l COOOIEHUS, MOJIb3YICh adpecHou WHOOpPMAaIUEH.
HanexxHoCTh 311ech BHIINIE, TaK KaK BBIXOJ M3 CTPOSI OTAEIHHBIX KOMITBIOTEPOB HE
HApyIIUT pabOTOCIIOCOOHOCTh CETH B IiefoM. IIoMcK HencnpaBHOCTH B CETH 3a-
TpyaHeH. Kpome Toro, Tak Kak MCIOJIB3yeTCsS TOJIBKO OJNUH Kabesb, B ciydae 00-
pbIBa Hapymaercs paborta Beeil cetu. lllunHas Tomonorus - 3To Haubosee mpocras
U HanboJjee pacrpoCcTpaHeHHAs! TOMOJIOT Ul CETH.

HpI/IMepaMI/I HCIIOJIB30BaHUA TOIIOJIOTHHN O6H_Ia$I ImrHa ABJIISICTCA CCTb

10Base—5 (coemmuenue IIK ToncThiM kKoakcuaiabHBIM KaOenem) u 10Base—2 (co-
equnenne [1K TOHKMM KOaKCHaJIbHBIM KaOeneMm).
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Koabuo

Puc. 4.3 Tononorus Koasyo

Konvyo — 310 Tomosorus JIBC, B KOTOpOW Kaxaas CTaHUUS COEIUHEHA C
IBYMsI IPYTUMU CTaHLIUAMH, oOpa3ys konblo (puc.4.3). JlaHHble nepeaaroTcss OT
OJIHOM paboueil CcTaHUMU K IPYyroil B OJIHOM HarpaBieHuM (1Mo Kojbiy). Kaxabrit
[IK paboraeT kak MOBTOPUTENb, pETpPAHCIUPYs coolieHus K cuenyromemy 1K,
T.€. JaHHbIE, TIEPEAAIOTCS OT OJTHOTO KOMITBIOTEPA K APYroMy Kak Obl Mo actadere.
Eciam koMnbroTep mojy4aeT AaHHbIE, TPEAHA3HAYECHHBIE U1 APYTOro KOMIbIOTE-
pa, OH MEPEAAET UX JAJBIIE MO KOJIbIY, B MHOM CIIy4a€ OHU JAJbIIE HE IEPEIaAl0T-
csa. O4ueHb MPOCTO JAENAETCS 3alpOC HAa BCE CTAHLIMM OJHOBpeMeHHO. OCHOBHas
npo0biema Mpu KOJbLEBON TOMOJIOTHH 3aKJII0YAeTCsl B TOM, 4YTO Kaxjaas padoyas
CTaHIMS JOJDKHA aKTUBHO y4YacTBOBATh B Mepechbulke MHGOpMAIMU, U B Cllydae
BBIXOJIa U3 CTPOSl XOTA Obl OJIHOM M3 HUX, BCS CeTh mapanusyercs. [lonknrouenue
HOBOM pabouel cTaHIUU TpeOyeT KPAaTKOCPOYHOTO BBIKIIOYEHMS] CETH, T.K. BO
BpEMsI YCTAaHOBKH KOJIBIIO JIOJDKHO OBITh pazoMkHyTo. Tomosorust Koasyo umeer
XOPOIIO MPEACKa3yeMoe BpeMsl OTKIIMKA, ONpelesisieMoe YHMCIOM padoduX CTaH-
1002078

Uucrass KodbLEBask TOMOJIOTHS HCIOIb3YETCs pelKko. BMecTo 3TOr0 Komble-
Basl TONOJIOTMSl UIPaeT TPAHCIOPTHYIO POJIb B cXeMe Mmeroaa aoctyna. Koabno
OMUCHIBAET JIOTUYECKUI MapIIPYT, a MAKET MEepeJaeTcs OT OJHOM CTAaHLUUH K JIpy-
roii, copepuias B urore nonHeil kpyr. B cersix Token Ring kaGenbHasi BETBb U3
LHEHTpaJIbHOTO KoHLeHTpaTopa Ha3biBaeTcss MAU (Multiple Access Unit). MAU
MMEET BHYTPEHHEE KOJIBLIO, COETUHSIOIEE BCE MOAKIIOUECHHBIE K HEMY CTAaHIIUU, U
UCIIOJIb3YETCs KaK aJIbTepPHATUBHBIN MyTh, KOTJ1a 000pPBaH WM OTCOEAMHEH KalOemb
onHoU pabouelt ctanuuu. Korga kadenb paboueit craHnuu mojacoeaquaeH k MAU,
OH MPOCTO 00pa3zyeT paclIMpPEeHUEe KOJbla: CUTHAIBI MOCTYIMAOT K paboyelt cTaH-
I[MH, a 3aTE€M BO3BPAIAIOTCA 0OpAaTHO BO BHYTPEHHEE KOJIBIO

3Be3aa

36e30a — 310 Tononorus JIBC (puc.4.4), B KoTopoi Bce pabouue cmanyuu
MIPUCOCINHEHBI K IEHTPAIBHOMY Y31y (Hampumep, K KOHIICHTPATOPY), KOTOPBIH
YCTaHABJIMBACT, MOIICPKUBACT M PA3pPbIBACT CBI3U MEKIY PAaOOYUMU CTAHIIMSIMHU.
[TpermyIecTBOM TaKOH TOITOJIOTHH SIBIISIETCS BO3MOXKHOCTH IPOCTOTO HCKJIIOYE-
HUS HEUCTIPABHOTO y31a. OIHAKO, €CIIM HEUCIIPaBEH IICHTPAIBHBIN y3€ll, BCSA CETh
BBIXOJUT M3 CTPOSI.

B sTOM cniyyae kaxIplii KOMIBIOTEP Yepe3 CICHHAIbHBIN CETEBON anantep
MOAKITIOUACTCS OT/ACIBHBIM KabesieM K oObeIuHstonieMy ycTpoicTBy. [Ipu HeoO-
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XOJUMOCTH MOXHO OOBEIUHSATH BMECTE HECKOJIBKO ceTed ¢ Tomojiorueut 3gezoaq,
IpU 3TOM MOJYy4yaloTCsl pa3BeTBICHHbIE KOH(Urypauuu cetd. B kaxmoil Touke
BETBJICHUS HEOOXOJUMO MCIOJb30BaTh CIELUUAIbHbIE COSUHUTENH (paclpeaein-
TEJH, TOBTOPUTENN UIIN YCTPOUCTBA IOCTYTIA).

mE = = u

Puc. 4.4 Tommonorus 3sez0a

[Tpumepom 3Be31000pa3HoO Tomonoruu sBnsieTcs Tomonorus Ethernet ¢ ka-
oenem tuna Bumas napa 10BASE-T, nuentpom 36e3061 00b14HO siBIsieTcst Hub.

3Be31000pa3zHas TONOIOrus o0ecreuynBaeT 3aliuTy OT paspbiBa kademns. Ec-
mu kabenb paboyeid cTaHIUM OyAET MOBPEXKACH, 3TO HE NMPUBEAET K BBIXOAY M3
CTposi Bcero cerMeHnTta cetd. OHa MO3BOJISET TaKKe JIETKO JUarHOCTUPOBATh MPO-
OJeMbl TIOJKITIOYCHHS, TaK KaK Kakjaas pabodasi CTaHIMS UMEET CBOW COOCTBEH-
HBI KaOENbHBII CerMeHT, TMOJAKIIOYCHHBI K KOHIIEHTpaTopy. s muarHocThKu
JAOCTATOYHO HAWTH pa3pbIB KaOeys, KOTOPHI BeleT K HepaboTalollel CTaHIWU.
OcranbHas 4acTh CETU MPOJIOIHKAET HOPMAJIBHO paboTaTh.

OpnHako 3Be371000pa3Hasi TOMOJIOTUSI UMEET U HEJOCTaTKU. Bo-mepBbIX, OHa
TpeOyeT MHOTO KaOens. Bo-BTOphIX, KOHIIEHTPATOPHl JIOBOJBHO J0poru. B-
TPEThUX, KaOeIbHbIE KOHIIEHTPATOPHI MPU OOJBIIOM KOJIMYECTBE KalOels TPYIHO
o0cnyxkuBath. OJTHAKO B OOJIBIIMHCTBE CIIYYaeB B TAKOU TOIMOJIOTHUH UCTIONIb3yeTCs
HEJIOpOrol kalenb TuUNa eumas napa. B HEKOTOPBIX cilydasX MOXKHO JlaXe HcC-
M0JIb30BaTh CyllecTBYyIouMe Tenedonnbie kadbenu. Kpome Toro, 1uisi TMarHOCTUKU
U TECTUPOBAHUS BBITOAHO COOMpaTh Bce KaOenbHBIE KOHIBI B oqHOM Mecte. [lo
cpaBHeHHIO ¢ KoHIleHTpatopamu ArcNet konuneHtpatopsl Ethernet 1 MAU Token
Ring nocratouno poporu. HoBbie 1mogoOHBIC KOHIIEHTPATOPHI BKIIOYAIOT B ceOs
CpelICTBAa TECTUPOBAHUS U JAUATHOCTHKHU, YTO JIEJaeT UX elle 0oyee JOpPOruMH.

Tema 2. MeToasl 10cTyna

Merton noctymna — 3TO croco0 ompeNesIeHUs] TOro, Kakasi U3 paboynx CTaH-
U cMoXkeT cienyromeit ucnonb3zoBath JIBC. To, Kak ceTh ynpasisieT JOCTYIIOM
K KaHally CBs3M (Kabento), CYIIECTBEHHO BIUSET Ha €€ XapakTepuctuku. [Ipume-
paMHu METOJIOB JOCTYIIA SBJISIOTCS:

— MHOYKECTBEHHBIN JOCTYI C IPOCIYIIMBAHKEM HECYIIEH U pa3pelIeHHEM KOJLIN-
3uit (Carrier Sense Multiple Access with Collision Detection — CSMA/CD);

— MHOKECTBEHHBbIN aocTyn ¢ nepeaadeid monmHoMmouns (Token Passing Multiple
Access — TPMA) uiu MeToJ ¢ Tiepeaueit Mapkepa;
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— MHOKECTBEHHBIN JOCTYyN ¢ pa3aeneHueM Bo BpeMmenu (Time Division Multiple
Access — TDMA);

— MHOXECTBEHHBIM JOCTYI ¢ pazaeneHueM dactotel (Frequency Division Multi-
ple Access — FDMA) unu MHOXXECTBEHHBIA JOCTYN C pa3feieHHEeM JJIMHbBI
BostHbI (Wavelength Division Multiple Access — WDMA).

CSMA/CD

AJTOPUTM MHOXECTBEHHOT'O JIOCTYIA C MPOCIYIIMBAHUEM HECYIEH U pa3-
pelIeHEM KOJUIM3UM PUBEICH Ha puc. 4.5.

HeobxonumocTs nepenaun

>
.

A
PaGouas craunmsa

MPOCTYIIHBACT KaHAJl
Kanan 3agar

PaGouas craunms
0XKUIAeT

Kanan cBo0omen

PaGouas craunms
Ha4YMHAET Ilepenady u
MIPOCITYIIMBACT KaHAIT

Bo3Huk koHGIUKT

PaGouas craunms
MIPEeKpaIaeT nepeaagy

Kanan cBo0omen

A

PaGouas cranmnus CereBast kapTa 3a1aeT
IIPOJOJIKAET Y 3aKAHYMBAET Clly4yaliHO BbIOpaHHBIN
neperaqy MIPOMEKYTOK BPEMEHHU

v v

OcB00OXIEHIE KaHaa
Puc. 4.5 Anroputm CSMA/CD

Memoo mHodCecmeenHo20 00CmMyna ¢ NpociyumueaHuem Hecyuel u paspe-
wenuem xornuzuti (CSMA/CD) ycTaHaBIMBAET CIEIYIONIUNA MOPSIOK: €CJIk pado-
gas CTaHIMSA XOYET BOCIIOIL30BAThCS CEThIO IS Mepeaadyr JTaHHBIX, OHA CHadaja
J0JIKHA TIPOBEPHUTHh COCTOSIHUE KaHajla: HAUMHATH TIepeiady CTaHIUS MOXKET, €CIIN
KaHaJ cBoOojmeH. B mporecce mepemaun cTaHIMS MPOAOHKAET MPOCTYIINBAHUE
CeTH ISl OOHApPY)KCHHUS BO3MOXKHBIX KOH(PIMKTOB. ECii BOZHMKAeT KOH(IIMKT H3-
3a TOTrO, YTO JBa y3Jia MONBITAIOTCS 3aHATh KaHAJ, TO OOHApYXHUBIIAs KOH(JIHKT
uHTepQeicHas TU1aTa, BBIJACT B CETh CICIIUANBHBINA CHTHAJ, U 00€ CTaHIIMH OJTHO-
BPEMEHHO TMpeKpamarT mnepeaady. lIpuHuMaromas cTaHmusS OTOpachiBaeT 4Ya-
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CTUYHO NPUHATOE COOOLIEHHUE, a Bce paboune CTaHIUU, JKeJIalollue nepeaarb co-
oOlIeHne, B TEYEHHE HEKOTOPOIo, CIy4ailHO BHIOPAHHOTO MPOMEXKYTKA BPEMEHHU
BBDKHJIAIOT, MPEXE YeM HayaTh COOOIICHHE.

Bce cereBbie uHTEpQEiCHBIC MIAThl 3aPOrPaMMHUPOBAHbBI Ha pa3HbIE TICEB-
JociydyallHble MPOMEXYTKU BpeMeHU. Ecnu KOH(MIUKT BO3ZHUKHET BO BPEMs I10-
BTOPHON TMepenaydl COOOIICHHs, TOT MPOMEXYTOK BpEMEHU OyIeT yBEJIUYeH.
Cranpapt tuna Ethernet onipefiensieT CeTh ¢ KOHKYPEHIIMEN, B KOTOPOM HECKOJIBKO
paboyux CTaHIMM TOJKHBI KOHKYPUPOBATH JAPYT C IPYTOM 3a MPaBo J0CTyNa K ce-
TH.

TPMA

AJNTrOpUTM MHOKECTBEHHOI'O JIOCTYMA C Mepeavyeil moaIHOMOYUs, WIH Map-
Kepa, IpUBEJIEH Ha puc. 4.6.

HeobxomumocTts niepenaun

o
hl

CraHuus-
OTIIPABUTEIb JKIET
Mapkep

Mapkxkep 3aHaT

y Mapkep cBobojieH

Pabouas cranius
MIPUCOEIUHSET COOOIIEeHHE
K Mapkepy, o0pa3ys maker

"

) 4
Anamus
IIpuem makera | Cranuus-aapecar
[IaKeTa CTaH- >
IIPUHUMAET [1aKeT
USIMU
v
IIporyck makera [Tocne moaTBep)IeHUS
pEeTpaHCIUpYET MAKET B CETh
.l
Y
Anam TaHLUA-OTIPABUTEb
3 IIpuem nakera Cranups-oTnpasuTen
IIaKeTa CTaH- > MIPUHUMAET MAKET U
USIMH aHATM3UPYET Nepeaavgy
v

ITocne npoBepku
CTaHLUA-OTIIPABUTEIb
0CBOOOKAaeT MapKep

Puc. 4.6 Anroputm TPMA
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Memoo ¢ nepedaueti mapkepa — 3TO METOJI JOCTYIA K Cpejie, B KOTOPOM OT
paboueii cTannK K pabodell CTaHIMK TEpeIaeTCss MapKep, MAOUil pa3pelieHne
Ha mepeaady cooOmenus. [Ipu momydeHnn mMapkepa pabodasi CTaHIIUS MOXKET TIe-
penaBaTh COOOIEHNE, MPUCOCTUHSS €r0 K MapKepy, KOTOPBIH MEPEHOCHT 3TO CO-
oOmienue mo ceTv. Kaxkaas cTaHIUS MEXIy Nepelaroleld CTaHINeH U MpHHUMa-
IOIIEH BUJIMT 3TO COOOIIEHNE, HO TOJIBKO CTaHIUS — ajgpecaT NpuHUMaeET ero. [Ipu
HTOM OHa CO37aeT HOBBIA MapKep.

Mapkep (token), niu nmonHoMmoune, — yHUKajdbHass KOMOUHAIUsl OUTOB, MO3-
BOJISIIOIIAs] HA4YaTh Mepeavy JaHHBIX.

Kaxaplii y3en mpuHUMAaET MakeT OT MPEeabIAYyIIero, BOCCTAHABIMBAET YPOB-
HU CHTHAJIOB JI0 HOMUHAJIBHOTO YPOBHS W mepenaeT aaibiie. [lepenaBaemplii ma-
KET MOXET COJIepKaTh JaHHBIC WU SIBIATHCS MapkepoM. Korga pabouelt ctanimu
HE0OX0IMMO MepeaTh MakeT, ee afanTep JOXKUAACTCS MOCTYIUICHUs Mapkepa, a
3aTeM Mpeodpas3yeT ero B MaKeT, COAEPKaIUi JaHHbIe, OT(HOPMATUPOBAHHBIE MO
MIPOTOKOJIY COOTBETCTBYIOIIETO YPOBHS, U MepeiaeT pe3ynabrat aanee mno J/IBC.

[laket pacnpoctpansercs no JIBC ot ajanrtepa K ajanrtepy, oka He Hailaer
CBOETO ajjpecara, KOTOPbIA YCTAHOBUT B HEM ONpeJeJeHHbIe OUTHI AJi MOATBEp-
KJICHHUSI TOTO, YTO JAaHHBIE JOCTUIJIM aJpecaTa, U PETPaHCIHUPYET €ro BHOBb B
JIBC. Tlocne 4ero makeT BO3BpPAILIA€TCA B Y3€J U3 KOTOPOTO ObLT OTHPAaBIICH. 3/1€Ch
nocJie MpoBepKU 0e30IMO0YHON Mepeaun nakera, y3en ocBoboxnaer JIBC, Bbl-
nyckas HoBbI Mapkep. Takum o6pazom, B JIBC ¢ nepenaveit Mapkepa HEBO3MOXK-
HbI KOJUTU3UM (KOH(GIUKTHI). MeToJ ¢ epeaueii Mapkepa B OCHOBHOM HCIIOJIb3Y-
€TCs B KOJIBIIEBOM TOMOJIOTHH.

JIaHHBIN METOJ XapaKTEPU3YETCs CACAYIONUMH JOCTOMHCTBAMU:
— TapaHTHUPYET OMPEACICHHOE BPEMS JOCTAaBKU OJIOKOB JIAHHBIX B CETH;
— JIaeT BO3MOKHOCTb MPEIOCTABJICHUS PA3IMYHBIX TPUOPUTETOB MEpPEIavM JaH-
HBIX.
Bwmecte ¢ TeM OH UMEeT CYyIIEeCTBEHHbIE HETIOCTATKHU:
— B CETU BO3MOKHBI IOTEPS] MAPKEPA, a TAKIKE MOSBICHUE HECKOJIBKUX MapKepOB,
P 3TOM CETh MpeKpalaer padbory;

— BKJIIOYEHUE HOBOW paboueil CTaHIIMU U OTKJIIOYEHUE CBSI3aHBI ¢ U3MEHECHHEM
aJIpEeCOB BCEU CUCTEMBI.

TDMA

MHOXECTBEHHBIH JTOCTYIT ¢ pa3/ieJICHUEM BO BPEMEHH OCHOBAH Ha pacrpe-
JIeJICHUY BpeMeHH paboThl KaHalla Mexay cuctremamu (puc.4.7).

Hoctyn TDMA oOCHOBaH Ha HCHOJIb30BAHWM CHEIUAIBHOTO YCTPOMCTBA,
HAa3bIBAEMOT0 TAKTOBBIM T'€HEPATOPOM. DTOT T'€HEpATOp ACIUT BpeMsl KaHajaa Ha
MOBTOpAIOIUECS MUKIbl. KaXXblii U3 LIMKIIOB HAUMHAETCS CUTHAJIOM Pazepanuyu-
menem. LIUKIT BKIIFOYAET 7 MPOHYMEPOBAHHBIX BPEMEHHBIX MHTEPBAJIOB, HAa3bIBaE-
MBIX siueiikamu. VIHTepBasbl MpeIoCTaABISIIOTCS ISl 3arPY3KH B HUX OJIOKOB JIaH-
HBIX.
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Puc. 4.7 CtpykTypa MHOKECTBEHHOTO JIOCTYIa C pa3/JeJIEeHuEM BO BpPEMEHU

JlauHbI# cioco0 MO3BOJISET OPraHU30BaTh Nepeaavy JaHHBIX C KOMMYTaI[U-
€l MAaKETOB U ¢ KOMMYyTallMEd KaHaJIOB.

[lepBroiil (mpocTeinii) BapUaHT MCIOIB30BAHMS MHTEPBAJIOB 3aKII0YAETCS
B TOM, YTO UX YMCJIO (n) JENaeTcs paBHbIM KOJUYECTBY AOOHEHTCKUX CHUCTEM,
MOAKJIFOYEHHBIX K paccMaTpuBaeMOMYy KaHaily. Torjaa Bo BpeMs LIMKJIA KaXXI0H CU-
CcTEME IIPEAOCTABIISETCA OJWH MHTEPBAJ, B TEYCHUE KOTOPOr0 OHA MOXKET Iepe/a-
BaTh AaHHbIC. [Ipy UCIONB30BaHUU PACCMOTPEHHOIO METOJA JOCTYIA 4acTO OKa-
3bIBACTCS, YTO B OJHOM MU TOM K€ LIMKJIE OJHMM CHCTEMaM HEYyero nepeaasaThb, a
JIpYr'MM HE XBaTaeT BbIIEJIEHHOTO BpeMeHU. B pesynbrate — HeadpexkTuBHOE HUC-
II0JIb30BAaHUE MPOMYCKHON CIIOCOOHOCTH KaHaa.

Bropoii, 6oJiee Cl10KHBII, HO BBICOKOOKOHOMUYHBIN BapUAHT 3aKIFOYACTCS B
TOM, YTO CHCTEMa IIOJy4aeT MHTEPBAJ TOJIBKO TOTJa, KOTJa Y HEe BO3HHUKACT
HEO0OXOIMMOCTh B TIEpeiaue JaHHBIX, HAPUMEDP TPU aCHHXPOHHOM CITIOC00€ mepe-
naum. [ mepenayn TaHHBIX CHCTEMa MOJKET B KaKIIOM ITUKJIC TOJIy4aTh MHTEP-
BaJ C OJHHMM U TEM K€ HOMEpOoM. B 3TOM ciryuae mepenaBaeMble CUCTEMOM OJIOKH
JTAHHBIX TMOSBIIIOTCS Yepe3 OJUHAKOBBIC MPOMEKYTKH BPEMEHHU M IPUXOAAT C O/I-
HUM M TE€M K€ BPEMCHEM 3ara3bIBaHusA. ITO PSKHUM Tepeaavn JaHHBIX ¢ UMUTA-
1yen kommyTaiuu kanajaoB. Crioco6 0coOOCHHO yI00€H MpH nepeaade peym.

FDMA

Hoctyn FDMA ocHOBaH Ha pa3fei€HUN MOJOCHl MPOIYCKaHWs KaHaja Ha
rpynny noioc yactot (Puc. 4.8), o6pa3yrouux 1ocuueckue KaHavl.

H_[I/IpOKaH IMOJIOCA MPOITYCKAHUA KaHalla ACJIUTCA Ha pAJd Y3KUX IIOJIOC, pa3-
JACJICHHBIX 3alliIUTHBIMU IT1OJIOCAMMU. PaSMepBI Y3KHUX ITI0JIOC MOT'YT OBITh Pa3JINYHbI-
MHU.

[Ipu ucnonv3oBanuu FDMA, umeHyeMoro Takke MHOMCECMBEHHbIM O00-
cmynom ¢ paszoeneHuem 6oinbt WDMA, mupokasi mosjoca MpoIycKaHUs KaHaja
JEIUTCS Ha PAIl Y3KUX I0JIOC, Pa3/IeJICHHBIX 3al[UTHBIMU ToJ0ocaMu. B kaxoi y3-
KON MOoJoce co3faeTcsl JOornyeckuid kaHaj. Pasmepsl y3KuX MOJIOC MOTYT OBITh
paznmnuHbiMU. [lepenaBaemple MO JIOTUYECKUM KaHalaM CHUTHaJbl HAKJIAJbIBAKOTCS
Ha pa3Hble HECYIIME U MOATOMY B YAaCTOTHOM OOJIACTH HE JIOJKHBI MepeceKaThCsl.
Bwmecte ¢ 3TUM, HHOTAA, HECMOTPS Ha HaJW4WE 3alUTHBIX IMOJIOC, CIEKTPAJIbHbIE
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COCTABJIIOIINEC CUI'HAJIAa MOTYT BBIXOIWUTH 3a I'PAHUIBI JIOTHYCCKOT'O KaHalla 1 BbI-
3bIBATh IIYM B COCCAHCM JIOTHYCCKOM KaHAJIC.

IIupokas mosoca
3amuTHas moJoca ¥Y3kas noJsoca

YacrTora

Puc. 4.8 Cxema BbIIEIECHUS JIOTUYECKUX KAHAJIOB

B onTtnueckux kaHamzax PasaciICHUC YaCTOThI OCYHICCTBILACTCA HAIIPABJICHU -
CM B Ka)I(I[BIfI U3 HUX Hy‘lef/i CBCTa C pA3IMYHbIMHU 49aCTOTaMMU. Bnam):[apﬂ 9TOMY
IMPOITyCKHaA CIIOCOOHOCTH (1)I/ISI/IIICCKOFO KaHalla YBCINYUBACTCA B HECCKOJIBKO pas.
HpI/I OCYHICCTBJIICHUU 3TOI'0 MYJIbTHUINNICKCHPOBAHUA B OJIWH CBCTOBOI H3JIy4ACT
CBET OOJBIIOE YHCIIO J1a3C¢poOB (Ha Pa3JINIHbIX ‘IaCTOTaX). IIepeB CBCTOBOJ HU3JIy4C-
HHUC KAXKXIOTO0 M3 HUX IPOXOIAUT HC3aBHUCHMO OT APYroro. Ha MMPUCMHOM KOHIC
pPasaciICHUC 9aCTOT CUTHAJIOB, IMPOIICIIINX q)HSquCKHﬁ KaHaJI, OCYHICCTBIIACTCA
IIyTeM (1)I/IJIBTpaI_II/II/I BBIXOAHBIX CUT'HAJIOB.

Meron noctryna FDMA OTHOCHTENBHO MPOCT, HO JJISI €r0 peain3aluu
HEO0OXOIUMBbI TIEPEIATYNKH U IPUEMHHUKH, pabOTAIOIINE HA PA3IMYHBIX YACTOTAX.

Bonpocsl

1. Yto Takoe TOmogorus?
2. Tlepeuncnuth HanboJIEE UCIIOJIB3YEMBIE TUIIBI TOTIOIOTH?

3. OxapakTtepu3oBaTh TOnojoruo Oowas wuHa N PUBECTU MPUMEPHI UCIIOJIH30-
BaHMS JAHHOM TOTOJOTHH.

Kakue ceTeBble TEXHOIOTUH UCIIOJIB3YIOT Tomojoruo Oowas wuna?
OxapakTepu3oBaTh TOMOJNOTHIO Ko/1by0 U IPUBECTU MTPUMEPHI ITOU TOMOJIOTHH.
B kakux ciydasx UCHOJb3YIOT TOnonoruto Koavyo?

N ok

OxapakTepu3oBaTh TONOJIOTHIO 36e30a U MPUBECTU MPUMEPHI UCIOJIb30BAHUS
3TOM TOIIOJIOTUH.

8. K kakoit TOmosoruu OTHOCUTCS CETh MPHU MOJICOSTUHEHUH BCEX KOMITBIOTEPOB K
o011IeMy KOHIIEHTpaTopy?

9. IlpuBectu npUMeEpHI U 0XAPAKTEPU30BATH APEBOBUIHYIO TOIOJIOTHIO.
10.YTo Takoe siuencras TOMOJOTHS U B KAKUX CIydasX OHA UCIIOIb3yeTCs?

11.Y10 Takoe MeTOA AOCTYyMa U KakK BIUSIET METOJ IOCTYIa Ha Mepeaady JaHHBIX B
ceTtu?

12.Kakue cymecTByOT METOIBI JOCTYIA?
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13.0OxapakTepu3oBaTh METOJ JOCTYyIA C MPOCIYIIMBAHUEM HECYIIEW U pa3peliie-
HHUEM KOJUIU3UU.

14.1Ipu kakoM MeToje J0CTyra 00e CTaHIIMU MOTYT OAHOBPEMEHHO HavaTh Iepe-
Jady ¥ BOUTH B KOHQIUKT?

15.B kakux ceTeBbIX TEXHOJIOTHUAX UcTonb3yeTcs meron CSMA/CD?

16.0OxapakTepu3oBaTh METOI JOCTYyNA C Pa3/I€JIC€HUEM BO BPEMEHU U MEPEUUCTUTD
B KaKMX CITy4asiX UCTIOJIb3YETCsl JaHHBIA METOI.

17.910 Takoe mapkep?

18.B kakom ciyudae pabouas CTaHIMS MOXET HayaTh Mepejady JaHHbIX IPHU UC-
II0JIB30BAaHUHU METOJa JOCTyIa C Iepetadeii IOJHOMOYNUs?

19.0xapakTepu3oBaTh METOJ JOCTYyIA C MEpeAadeii MOJTHOMOYHS.
20.0xapakTepu3oBaTh METOJ] MHOKECTBEHHOTO JJOCTYIIA C pa3AeJICHUEM YaCTOTHI.

21.Kakwne CyYHICCTBYIKOT BApPUAHTHI HCIIOJIB30BAHHA MHOKCCTBCHHOT'O JOCTYIIa C
pPasaciacHucM BO BpeMCHI/I?
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Jleknus 5. JIBC n komnonentsl JIBC

KommproTepHast ceTb COCTOUT U3 TPEX OCHOBHBIX alMapaTHBIX KOMIIOHEHT U
ABYX MPOTPaMMHBIX, KOTOPBIE JOJKHBI paboTaTh COrTacoBaHHO. J{Jisi KOPPEKTHOH
paboThl YCTPOMCTB B CETH MX HYKHO MPABHIBHO WHCTAIMPOBATH U YCTAHOBUTH
pabouue napameTpsl.

Tema 1. OCHOBHBbIE KOMIIOHEHTHI

OCHOBHBIMHM aINIapaTHEIMU KOMITOHEHTAMU CETH SIBJISIOTCS CIICTYOIIIHE:

1. AGOHEHTCKHE CUCTEMBI:

KOMITBIOTEPHI (paboure CTAaHIIUN WIN KIUCHTBI U CEPBEPHI);

MIPUHTEPHI;

CKaHEepBI U JIp.
2. CerteBoe 000OpyI0BaHKE:

CETEeBbIE aJIalTepPhl;

KOHIEHTPATOPHI (xa0bl);

MOCTBI;

MapuIpyTH3aTOPHI U JIp.
3. KoMMyHUKalIMOHHBIE KaHAJIbI:

Ka0enu;

pPa3beMBl;

yCTPOMCTBA NIEpeIaun U IPHEeMa JIaHHBIX B OCCIPOBOIHBIX TEXHOJIOTHSIX.

OCHOBHBIMH ITPOTPAMMHBIMU KOMITOHEHTAMHU CETH SBJISIOTCS CIICTYIOIIHE:

1. CeteBble OlepallMOHHBIC CUCTEMBI, TJIe Hau00JIee N3BECTHBIC U3 HUX ATO:

Windows NT;

Windows for Workgroups;

LANTtastic;

NetWare;

Unix;

Linux u 1.71.
2. CereBoe nporpamMmmHoe obecnieuenue (CereBbie CIyKObI):

KJIIUCHT CETH;

ceTeBas Kapra;

MIPOTOKOJT,

ciyx0a yaaJeHHOro JOCTYyIa.

JIBC (JlokayiibHasi BEIYMCIUTENbHAS CETh) — 3TO COBOKYITHOCTH KOMIIBIOTE-
POB, KaHAJIOB CBSI3H, CETEBBIX aJaNTEPOB, PAOOTAIOIINX MO YIIPaBICHUEM CETEBOM
OTIEPAIIMOHHON CUCTEMBI U CETEBOT'0 MPOrPAMMHOI0 00ECIICUCHHUSI.
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B JIBC xaxnapiit 11K Ha3pIBaeTCs paboueli cmanyuell, 3a UCKIIOUEHUEM O]~
HOTO WJIM HECKOJBKMX KOMITBIOTEPOB, KOTOPBIC MPEIHA3HAYCHBI IS BHITOJTHCHUS
byukuit gaiin-cepsepos. Kaxnas pabouas cmanyus n gaiin-cepsep UMEIOT ce-
megvle Kapmwvl (adanmepwvi), KOTOPHIE MOCPEICTBOM PUIUUECKUX KAHATO8 COCIIU-
HAIOTCSL M@Ky coO0oi. B pomosiHeHHE K JOKaJIbHOW OINEpallMOHHON CHCTeMEe Ha
KOKI0W pabodeil CTaHIIMM aKTUBH3UPYETCS CETEBOE MPOrpaMMHOE oOecreueHue,
MO3BOJISAIOIIEE CTAHIIMK B3aUMOJICHCTBOBATH C (hailJIOBBIM CEPBEPOM.

KomneroTepsl, Bxoasiue B JIBC kiiMeHT — cepBepHON apXUTEKTYpPbl, JEST-
Csl Ha JIBa TUNA: pabouue cmanyuu, uiu KiueHmsol, IpeIHa3HAuCHHbIE JIJIS 1030~
Batesieil, u ¢ailnosvle cepgepuvl, KOTOPHIE, KaK MPABUIO, HEAOCTYIHBI AJsi OOBIU-
HBIX T0JIb30BaTeNIel U MpeHa3HAYCHBI JIJIs1 YIIPABIEHUSI pECypcaMu CETH.

AnanornyHo Ha (ailloBOM cepBepe 3alyCcKaeTcsi CETeBOE MNPOrpaMMHOE
oOecrieueHue, KOTOpoe MO3BOJISIET €My B3aUMOJIEUCTBOBATH C pabouei cTaHLMel U
o0ecreyuTh J0CTYN K CBOUM (aiiiam.

Tema 2. PaGoune cTanuum

Pabouas cranuusa (workstation) — 3T0 aOOHEHTCKas cUcTeMa, CIEIHaTN3U-
pOBaHHAs I PEIICHUS ONMPEISICHHBIX 3a71a4 M MCIIOJIb3YIONAasl CETEBBIC PECYPCHI.
K cereBoMy mporpaMMHOMY OOeCIIeYeHHUIO pabodeii CTAaHIIMM OTHOCSTCS CIIEAYIO-
e CITY>KOBI:

KJIMEHT JJIsl CeTCH;

ciry»0a JocTymna K (aityiaMm 1 IpuHTeEpam;
CETEBBIC MPOTOKOJIBI JIJIS1 JAHHOTO THIIA CETCH;
ceTeBas IlaTa;

KOHTPOJUIEP YAaJIEHHOTO JOCTYTIA.

PaGouas craHuusg oTiM4YaeTcs OT OOBIYHOTO aBTOHOMHOI'O MEPCOHAIBHOIO
KOMIIBIOTEPA CIIEAYIOLINM:

HaJIM4YMEM CETEeBOM KapThl (CETEBOI0O ajjanrTepa) U KaHaia CBSI3U;

Ha dKpaHe Bo Bpems 3arpy3ku OC MOSBISIOTCS TONOJHUTEIbHBIE COOOIICHUS,
KOTOpbIe HHYOPMUPYIOT O TOM, YTO 3arpy>KaeTcsi ceTeBasi OlepaluoHHas CH-
CTEMA;

nepea HadajaoMm paboThl HEOOXOJIMMO COOOIIUTH CETEBOMY MPOTPaAaMMHOMY

00€eCIIeUeHUIO UM I10JIL30BaTEIIsl U mapoJib. DTO Ha3bIBacTCS HpOHCI[YpOﬁ
BXOJa B CCThb,

II0CJIC ITOAKIIFOYCHUA K JIBC mosiBasroTCs JOIIOJTHUTCIIBHBIC CCTCBBIC JUCKOBBIC
HAKOIIMTCIIN,

IIOABIIACTCA BO3MOXXHOCTH HCIIOJNIB30BaHUA CCTCBOI'O O60pYI[OBaHI/I$I, KOTOPOC
MOZKCT HAXOOUTBHCA JAJICKO OT pa60qero McECTa.
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Tema 3. CereBble aganrTepsbl

s moaxmtoueHust 1K x cetu TpeOyeTCsl YCTPOMCTBO COMPSIKEHUS, KOTOPOE
Ha3bIBAIOT CETEBBIM aaanTepoM, HHTepdeiicom, moaysneMm, Wik kapToil. OHO
BCTaBJISIETCA B THE3/10 MATEPUHCKOM 1uiaThl. KapThl CETEBBIX aanTEpOB yCTaHAB-
JUBAIOTCA HAa KaXXJ0M pabouei ctaHiuu W Ha QaiioBoMm cepBepe. Pabouas cran-
1M1 OTIPABIIET 3alPOC Yepe3 CETeBOM ananrtep K (ailsioBOMy cepBepy U MOITydyaeT
OTBET Yepe3 CeTeBOM aaanTep, Korjaa GaiioBbiil cepBep roTos.

CereBble ajanTepbl BMECTE C CETEBBIM IMPOTrPAMMHBIM 00€CIIEYEHUEM CII0-
cOOHBI pacrno3HaBaTh U 00padaThIBaTh OMIMOKH, KOTOPHIE MOTYT BOBHUKHYTh M3-3a
ANEKTPUUECKUX MTOMEX, KOJUTU3UN WU TIIOXOU paboThl 000pyA0BAHHS.

[TocnenHue THMBI CETEBBIX aqaNTEPOB IMOACPKHUBAIOT TEXHOJOTHIO Plug
and Play (6cmasnau u pabomaii). Eciu ceTeByl0 KapTy YCTAaHOBHUThH B KOMITBIOTED,
TO TIPH MEPBOM 3arpy3Ke CHCTEMa OMPEISTUT TUI ajanTepa M 3alpOCHUT ISl HErO
JpanBepBI.

PasznuyHbIe THUIBI CETEBBIX AIANTEPOB OTIWYAIOTCS HE TOJBKO METOIaMH
JOCTYTa K KaHaTy CBSI3U M MPOTOKOJIAMHU, HO €I U CICIYIOIUMHU TapaMeTpamu:

CKOpPOCTH TIepeiaui;
o0beM Oydepa s makera;

THUII IIHAHBL;

OBICTPOJICHCTBHE IITUHBI,

COBMECTHUMOCTb C Pa3IMYHBIMH MHKPOIIPOIIECCOPAMHU;
WCITIOJIb30BAaHUEM TIPSIMOTO JTocTyma K namsatu (DMA);
aJpecalys MOPTOB BBOJIa/BBIBOJIA U 3aIPOCOB MPEPHIBAHUS;

KOHCTPYKIIMS pazbeMa.

Tema 4. Daii0BbIC cepBepbI

CepBep — 3TO KOMIIBIOTED, MPEJOCTABISIONINI CBOM PECYPCHI (IUCKH, TIPUH-
Tepbl, KaTaJoru, (haisibl U T.I1.) IPYTUM IOJIH30BATENSIM CETH.

daiinoBeIil cepBep oOCIyX)uBaeT pabouue craHiuu. B HacTosiiee Bpems
3TO 00BIYHO ObIcTpoaeicTBYromuUM [/K Ha 6a3e mporeccopoB Pentium, pabortaro-
IHe ¢ TaKToBOM "yactoToi 500 Mri u Beinie, ¢ o0beMoM O3V 128Moém nm 6oiee.
Yamie Bcero (aiyioBblii cepBep BBIMOJHIET TONbKO 3TH (pyHkiuu. Ho mHornma B
Masbix JIBC ¢aiin—cepBep UCMOIB3YETCS €Il U B KadecTBe padoueit cranuuu. Ha
(aiioBOM cepBepe J0JKHA CTOSATh CETeBasl ONepallMOHHAsl CUCTEMA, a TaKkKe ce-
TEeBOE MporpaMMHoe obOecnedyeHue. K ceTreBomy mporpaMmMHOMY OOECIEYEHUIO
cepBepa OTHOCATCS CETEBbIE CIIY>KObI M MPOTOKOJIbI, & TaKXKE CPEJCTBA aJIMHUHU-
CTPUPOBAHUS CEpBEpA.

@alinoBble CEPBEPHI MOTYT KOHTPOJIUPOBATH JOCTYII MOJIb30BATENEN K pa3-
JUYHBIM YacTsAM (pailioBoit cucTteMbl. 3TO OOBIYHO OCYIIECTBISAECTCS pa3pelieHueM
M0JIb30BATENII0 PUCOECTUHUTh HEKOTOPYIO (aloByI0 CUCTEMY (MJIM KaTallor) K
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paboueil CTaHIIMU MOJIb30BATENS JIJIsl TaIbHEUIIIETO UCIIOIb30BaHUs KaK JIOKAJIbHO-
ro JINCKa.

[lo mepe yciioKHEHUSI BO3JaraeéMbiX Ha cepBepbl (PYHKIUN U YBEIUYEHUS
yuciia 00CTyKUBAEMbIX UMH KIIMEHTOB IIPOUCXOIUT BCe OOJIbINAs CIICLMATN3AIIMS
cepBepoB. CyliecTByeT MHOKECTBO TUIIOB CEPBEPOB.

— IlepBuuHBI KOHTpOJUIEp JOMEHA, CEPBEP, HA KOTOPOM XpaHUTCS 0a3a OroKe-
TOB TI0JIb30BaTeNIeH U MOAIEPKUBACTCS MOJIUTHUKA 3ALTUTHI.

— BTOpuYHBII KOHTPOJUIEP JOMEHA, CEPBEP, HA KOTOPOM XPaHUTCA PE3EpBHAs
Komus 6a3bl OI0HPKETOB MOJIB30BATENCH U MOJUTUKU 3aIUTHI.

— VYHHBEpPCAIbHBIN CepBEep, NMPEIHA3HAYCHHBIA JJIS BBIMOJTHEHUS HECIOXHOTO
Ha0opa pa3IMYHbBIX 33/1a4 00pPaOOTKH JaHHBIX B TIOKAJILHOU CETH.

— CepBep 0a3bl JaHHBIX, BBITOJHSIONIMN 00paOOTKY 3alpocOB, HAIPABISICMBIX
0a3e JaHHEBIX.

— Proxy cepBep, NOAKIIOUYAIONIN JIOKAIBHYIO CETh K ceTu Internet.
— Web—cepBep, npeHa3zHaueHHBIN 1711 paboThl ¢ web—nHpopMariuei.

— daiinoBelil cepBep, obecrneurnBarONINil (YHKIMOHUPOBAHUE pacHpeeIeHHBIX
pecypcoB, BKItouas (ailsibl, porpaMMHOE 0OecreueHue.

— CepBep NpWIOKECHHH, TPeTHA3HAYCHHBIN I BBITIOJIHCHUS TPUKIAIHBIX TIPO-
rieccoB. C OJTHOM CTOPOHBI, B3aUMOJICHCTBYET C KJIMCHTAMHU, MOJydas 3aJlaHus,
a ¢ IPyroi CTOPOHBI, paboTaeT ¢ 0a3aMu JaHHBIX, TO0Upas JaHHbBIE, HEOOXO-
JUMBbIe JIs1 00pabOTKHU.

— CepBep ynajJeHHOro J0CTyIa, 00ecreunBaIOUUi COTPYIHUKAM, paboOTalOUIUM
JloMa TOPTOBBIM areHTaMm, CiyXalluM (QuiuaioB, JUIAM, HAXOJSIIUMCS B KO-
MaHJIMPOBKaX, BO3MOXKHOCTb Pa0OTHI C JAHHBIMU CETH.

— Tenedonnsiit cepBep, MpeaHa3HAYSHHBIN 11 OpraHU3alluU B JIOKAJIbHOM CETH
CiyObI TeneoHun. ITOT cepBep BHIMOIHAET GYHKIUN PEYEBOM MOYTHI, aBTO-
MaTHUYECKOTO pacipeiesieHus: BbI30BOB, yU€T CTOUMOCTH TEJIE(POHHBIX Pa3roBO-
poB, unrepgeiica ¢ BHemHel tenedoHHo# ceThio. Hapsay ¢ tenedonueit cep-
BEp MOXKET TaKkXke IepeiaBaTh H300pakeHus 1 cooOIeHns GaKCUMIIbHON CBsI-
3H.

— IlouToBBbIit CCPBCp, HpeI[OCTaBJISIIOH_II/Iﬁ CCPBUC B OTBCT HaA 3aIllIpOChI, IIPUCJIAH-
HBIC I10 BHCKTpOHHOfI II0YTC.

— Cepsep nocTymna, TarIIil BO3MOXKHOCTh KOJIJIEKTUBHOT'O UCTOJB30BaHUS pe-
CYpCOB TI0JI30BaTEIISIMU, OKa3aBIIMMUCS BHE CBOUX CETEH (Hampumep, Moiab30-
BaTeNIIMHU, KOTOPhIE HAXOMSTCS B KOMaHIMPOBKAX U XOTAT paboTaTh CO CBOMMU
ceTssMu). JJiss 3TOro MOJIb30BaTENIM Yepe3 KOMMYHHUKAIUOHHBIE CETH COCIUHS-
IOTCSI C CEpBEPOM JOCTyNa M TOCICIHHMM MPEIOCTaBISICT HYXKHBIE PECYpCHI,
HMEIOIINECS B CETH.

— TepmunanpHblil cepBep, 00bEIUHSAIONIMI TPYNIy TEPMUHAIOB, YIPOIIAIOIINN
MEPEKIIFOUEHUS [IPU UX TIEPEMELIEHNN.
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— KomMMyHHKaIMOHHBINA cepBep, BBHIMONHSIOMUN (YHKIUA TEPMUHAIBHOTO Cep-
BEpa, HO OCYLIECTBIISIIOLINN TAKKE MApUIPYTU3ALUIO TaHHBIX.

— Bugeocepep, KOTOphIi B HauOoJbllIeld CTENEHU MPUCTIOCOOSEH K 00paboTke
n300pakeHmii, cHaOXKaeT IMOJb30BaTeNIel BHIEOMaTepUanaMu, O0y4YalomIUMU
nporpaMMamMu, BUACOUTPaMH, 00ECIICUNBACT AIEKTPOHHBINH MapKeTHHT. meeT
BBICOKYIO MTPOU3BOUTEIIEHOCTD M OOJBIIYIO MaMSATh.

— ®daxkc—cepBep, obecrieunBaroINi Nepeaady u npueM cooOIeHni B cTaHAapTax
(haKCUMUIIBHON CBSI3H.

— CepBep 3alUThI JAHHBIX, OCHAILIEHHBIN IUPOKUM HAOOPOM CpencTB odecreye-
HUs1 6€30MaCHOCTH JIaHHBIX U, B TIEPBYIO OUepelb, HACHTU(PUKALNUN MTapOoJIeH.

Tema 5. CeTeBble onepanMOHHbIE CHCTEMBbI

CeteBnie omnepannonabie cuctembl (Network Operating System — NOS) —
ATO KOMIUIEKC Mporpamm, 00ecreunBaronX B CETH 00pabOTKy, XpaHEHUE U Tepe-
Javdy JTaHHBIX.

Jlisi opraHu3alyMyd CeTH KpOMe amnmnapaTHBIX CPEACTB, HEOOXOoAMMa TaKKe
ceTeBas onepanroHHas cucreMa. OnepanuoHHble CUCTEMBI caMu TI0 ce0e HEe MOTYT
nojaJiepkuBaTh ceTh. Jlyig nonojiHeHus kakou-HuOynb OC ceTeBbIMHU CpeCTBaMU
Heo0XoIMMa Mpollelypa UHCTAIIJISIUN CETH.

CereBasi omnepaloHHasi cucTeMa HeoOXOoauMa JJIsl YIpaBJIEHUS MOTOKaMU
COOOIICHUI MEXIy pabouyuMu CTaHIUSAMU U daiaoBsiM cepBepoM. OHa sBIAETCS
MPUKIAIHON MIAaTPOPMOM, IPEIOCTaBISET Pa3HOOOpa3HbIe BUIbI CETEBBIX CIIYkKO
U TOJAJIEPKUBAET padOTy MPUKIAIHBIX MPOIECCOB, peanu3zyeMbiXx B ceTsx. NOS
UCIIOJIB3YIOT apXUTEKTYPY KIIMEHT—CEPBEP WM OJTHOPAHTOBYIO apXUTEKTYPY.

NOS onpenenseT rpynmny NpoTOKOJIOB, 00ECIeUUBAIONIUX OCHOBHBIE (YHK-
uu cetr. K HUM oTHOCATCS:

azpecaius 00bEKTOB CETH;
(GYHKIIMOHUPOBAHHUE CETEBBIX CITYXKO;
obOecnieueHne 0€30IMaCHOCTH JAHHBIX;
YIIPaBJICHUE CETHIO.

Tema 6. CeTeBoe nmporpaMmmHoe odecneyeHmne

Knuenm ons cemeu obecnieunBaeT CBS3b C IPYTUMU KOMITBIOTEPAMH U CEp-
BEpaMu, a TaKXke JOCTYI K (aiiaMm 1 NpuHTEpam.

Cemesasi kapma SIBIS€TCA YCTPOMCTBOM, (DU3UUECKU COCIUHSAIOIINM KOM-
NBIOTEp C ceThio. [ Kaxaoi ceTeBOM KapThl YCTaHABIMBAIOTCS CBOU JpaBEpHI,
3Hauenue IRQ (TpeboBaHus K IpephIBaHUIO) U aJpeca BBOJ1a/BbIBOJA.

IIpomoxonbl UCIONB3YIOTCS JIJIs1 YCTAHOBJIEHUSI NpaBuil oOMeHa HHpopma-
LIUEHN B CETIX.

Cayacoa yoanennoco oocmyna TO3BOJSET Aenath (pailibl U TIPUHTEPHI J0-
CTYITHBIMU JJISI KOMITBIOTEPOB B CETH.
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[IpuMeHeHne MHOTOIOJIB30BATEILCKUX BEPCUH MPHUKIATHBIX MPOTPaAMM
PE3KO YBEIIMUYUBAIOT MPOU3BOIUTEIIHFHOCTh. MHOTHE CUCTEMBI YIIPaBIICHUS 0a3aMu
JAHHBIX TMO3BOJSIOT HECKOJBKUM pabOuMM CTaHIMSAM padboraTh ¢ oluieil 6a3zoi
JTaHHBIX. BOJBIIMHCTBO NIEJIOBBIX MPUKIATHBIX MPOTPAMM TaKXKe SBISIOTCS MHO-
rONOJIb30BATEIHCKUMHU.

Tema 7. 3ammura 1aHHBIX

3amura JaHHBIX OT HECAHKIIMOHUPOBAHHOIO Joctymna npu padore B JIBC
HE00X0IMMa M0 CJIEAYIOUUM MPUUYUHAM:

— Heobxooumocmo obecneuenus eapanmuu om paspyuwienuii. IIpu paborte B ceTn
HEOTBITHBIX MOJIb30BATENICH BO3MOYKHO YHHYTOXKCHUE (halijIOB M KaTaJIOTOB.

— Heobxooumocmo 3awyumuol koHguoenyuarvrnocmu. Jlaneko He BCEraa €CTh Ke-
JaHue, 9TOOBI YacTHAsI MH(pOpMaIus ObLTa TOCTYITHA BCEM;

— Heobxooumocms 3awumer om mouwienHuuecmea. HekoTopble pacyeTHbIE BelO-
MOCTH HECYT B cebOe OoJIbIlINe JEHEKHbIC CyMMBI, U OBIBA€T, MOJIb30BATEIU
MOJJAI0TCS UCKYILICHUIO BBIITMCAThH YEK HA CBOE M.

— Heobxooumocmov 3awumsl om npeoHamepeHuviX paspyuieHui. B HEKOTOpBIX
CIIy4astX pa3focaJlOBaHHBIH PaOOTHHK MOJKET HCHOPTUTH KaKylO-HUOYIb WH-
dhopmaruro.

Tema 8. Ucnosib30BaHMe napoJieid 1 OrpaHNYeHHE J0CTyIAa

[lepBpIii mIar k 6€30MaCHOCTH — ATO BBeJeHHE Maposist. Kaxaomy mosib3oBa-
teno JIBC npucBauBaeTcs mapojiib — CEKPETHOE CIOBO, U3BECTHOE TOJIBKO 3TOMY
nois3oBareinto. [Ipu BBOJE maposis BbICBEUMBAIOTCS 3Be310uku. CereBasi ornepa-
[IMOHHAS CUCTEMa XpaHUT UHGOPMAIIMIO TI0 BCEM UMEHAM U MapoJisiM (B 3aKOJU-
poBaHHOM (popMe), a TaKkKe O MpaBax AOCTYIA K JUPEKTOPUSIM U APYTHUe aTPpUOYTHI
M0JIL30BaTEJICH.

Enie oqHa BO3MOKHOCTD 3aIMTHI JAHHBIX 3aKJIFOYAETCS B OFPAHUYEHUU J10-
CTyna K ONpEIEICHHBIM JUPEKTOPUSM WIIM ONpENEIICHHBIM cepBepaM. JlocTyn K
IUCKaM pabovMX CTAHIMK BBIOMpPAETCS MOCPEICTBOM BKIAIAKU Ynpasienue 00-
cmynom B iporpamme Cemegoe oxpyowcenue. JJocTyn Mexay cepBepaMu OpraHu-
3yeTcsl HOCPEICTBOM YCTAHOBKH JTOBEPUTEIBHBIX OTHOLLIEHUI MEXAY CEPBEPAMMU.

Tema 9. Tunosoii coctaB 000py10BaAHUS JIOKAJIBHON CETH

@parMeHT BBIUHUCINUTEIBHOW CETH BKIIFOYAET OCHOBHBIE THUIIbI KOMMYHHKA-
MOHHOTO0 000PYJI0BaHUs, MPUMEHSIEMOT0 CETOAHS sl 00pa30BaHMs JIOKAIbHBIX
CeTell U COeIMHEHUs UX Yepe3 II100aNbHbIE CBSI3U APYT C IPYTOM.

I[JISI IMOCTPOCHUA JTOKAJIBHBIX CBSI3CH MCIKAY KOMIIBIOTCpAMHU UCIIOJB3YIOTCA
Pa3JIMYHBIC BUJbI KaOeIbHBIX CUCTCM, CCTCBBIC aIaIlITCPbl, KOHICHTPATOPHI, II0-
BTOPUTCIIN. I[JISI cBsI3eH MCKAY CCTrMCHTAMHU JIOKAJIbHOW BBLIYMCIMTEIBHOM CETH
HCIIOJIB3YIOTCA KOHIOCHTPATOPBI, MOCTBI, KOMMYTATOPbI, MApIIPYyTU3ATOPHLI XU IIJIIO-
3Bbl.
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I[JISI IIOAKITIOYCHMA JTIOKAJIbHBIX CeTEeH K IJI00aJbHBIM CBSI3IM HCIIOJIB3YIOTCA:

110 aHaJIOI'OBBIM JII/IHI/ISIM);

cnenuanbHble BbIX0bl (W AN—MOpPTHI) MOCTOB M MapUIPyTU3aTOPOB;

arfaiaparypa nepeaavn JaHHbIX 110 JIWHHBIM JIMHUAM — MOJCMbI (HpI/I pa60Te

yCTpOICTBa MOJKIIOUEeHHs K IU(ppoBbIM KaHasaMm (TA — TepMuHaibHbIE aaan-
Tepsl cererr ISDN, yctpoiicTBa oOcinykuBaHusI HU(POBBIX BBIJCICHHBIX KaHA-

noB tTuna CSU/DSU u T.11.).
Ha puc. 5.1 npuBeneH ¢pparMeHT BRIYUCIUTEIBHON CETH.
—
[o] [oooooo] [00]
Hub
] ]
[o] [ooo000] [00] [o] [ooooo0] [o0]
Hub 1 Hub 2
AU = Su=—)
| I
Server Delphin |:| Server Shark |:|
User2 User2
User3 User3
User4 User4

Puc. 5.1 ®parment cetn

Bonpocsl

IlepeyncauTh OCHOBHBIE KOMIIOHEHTBI CETH.
Kak nogpaznensroTcsi KOMIbIOTEPHI B CETU?
JaTh onpesenieHre paboyeit CTaHIUH.

YeMm oTinyaeTcs pa60qa51 CTaHIIMA B CCTH OT JIOKAJIBHOI'O KOMHBIOTCpa?

Uto Takoe ¢ainoBsiii cepBep?

Kakoe Ha3zHaueHme IMMCPBUYIHOI'O KOHTPOJICpAa JOMCHA B ceTu’/

JI71s1 4ero ucnoiabp3yercs BTOPUUHBIA KOHTpOJepa AoOMeHa?

1
2
3
4
5
6. Kakue ObiBatoT (paitioBbie cepBepbl?
7
8
9. Yro Takoe Proxy—cepsep?

1

0. Kakas undopmaius XxpaHuTcs Ha cepBepe 0a3 TaHHBIX?
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1.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Jlexyus 5
JlocTaTouHO M OAHOTO cepBepa 6a3 TaHHBIX B CETH C KIMEHT—CEPBEPHOM ap-
XUTEKTYPO?
MoxeTt i cepBep 6a3 nmanHbIx 1 Web—cepBep pa3MmemaTbCs Ha OJHOM KOM-
nproTepe?
[lepeuucauTh ceTeBoe MporpaMmHoe obecriedeHrne paboueit CTaHIuu.
Kakoe naznauenune COC?
[Tepeuncauth HanboIEe N3BECTHHIE CETEBBIC ONEPAIIMOHHBIE CHUCTEMBI.
UeM pa3nnyaroTcsi TUMBI CETEBBIX a1alITEPOB?
Kakyro TeXHOI0THI0 MOIEPKUBAIOT MOCJIEHUE TUIIBI CETEBBIX a1alITEPOB?
Urto Takoe ceTeBas onepalnroHHas cucrema’?
[lepeuncauTh ceTeBoe MporpaMmMHOEe 00eCIIeUeHre U er0 Ha3HAUYCHHE.
JI71s1 4ero UCNoab3yeTCs 3alUTa TaHHbBIX?
UTo maeT ucnosib30BaHUE MAPOJIEH U OTPAHUYECHUE JTOCTYyIA?
[lepeuncauth OCHOBHBIE (DYHKIIUN CETEBBIX MPOTOKOJIOB.
Jlns kaxoit 1ienu ucnosib3dyetcss Web—cepsep?
Kaxkoii cepBep He0OX0auM 17151 TOAKIIIOUCHUS K ceTH Internet?

Kakoe cereBoe 000pyn0oBaHHE MCHONB3YETCS ISl CBA3M MEXKIY CErMEHTAMMU
JIBC?
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Jleknus 6. Puznuyeckas cpeaa neperavym JaHHbIX

dusnyeckas cpefa SABISCTCS OCHOBOW, Ha KOTOPOH CTPOSTCSA (DU3UYECCKUE
cpeacTBa coequHeHus. CONPsKEHUE C PuzuyecKuMu cpedcmeamu coeouHenus mo-
cpencTBoM (U3MUYECKON cpenbl obecrieunBaeT Dusuueckuti yposers. B xadecTse
(bU3UYECKON CpeIbl IMUPOKO MCIOIB3YIOTCS dUP, METAIUIBI, ONTHICCKOE CTEKIIO U
kBapi. Ha ¢usndeckoM ypoBHE HAaXOJIUTCS HOCHTEIb, 110 KOTOPOMY IEPEIAFOTCS
nanHbie. Cpea mepenayu JaHHBIX MOXKET BKJIIOYATh Kak KaOelbHbBIC, TaK U Oec-
MIPOBOJIHBIE TeXHOJOTUHU. XOTs (U3HUecCKre KaOenn SBISIOTCS Hanbolee pacmpo-
CTPaHCHHBIMU HOCHUTEJISIMU JIJII CETEBBIX KOMMYHUKAIIMH, OCCIPOBOIHBIC TEXHO-
JIOTHH Bce OoJiee BHEAPSIOTCS Oaroaps X CIIOCOOHOCTH CBSI3BIBATH TI100aTbHBIC
CETH.

Ha ¢usuueckom ypoBHe miisg Gpuznueckux kKabeyei onpeaesstoTcss MexXxaHu-
YeCKHe M DJICKTpUYECKHe (ONTHYECKHUE) CBOMCTBA cCpelbl Iepeiadyu, KOTOpbIe
BKJIIOYAIOT:

— Tum kabenen U pa3bEMOB;
— Ppa3BOJIKYy KOHTAaKTOB B pa3beMax;

— CXCMY KOAUPOBAHHA CUTHAJIOB JJIA 3HaueHuit O u 1.

KananbpHbIl ypOBEHB ONpPEAEISIET AOCTYII K CPEle U YIpaBICHHE Nepeaadyei
IIOCPEACTBOM MPOLENYPHI EPENAUN JAHHBIX MO KaHATY. B JTOKanbHBIX CETIX MpO-
TOKOJIbI KaHAJIBHOTO YPOBHS HCIIOJB3YIOTCA KOMIIBIOTEpAMHU, MOCTaMH, KOMMYTa-
TOpaMH M MapuipyTtuzaTopamu. B koMmbroTepax pyHKIMY KaHaJTbHOTO YPOBHS pe-
AJU3YIOTCSI COBMECTHBIMH YCHIIMSMU CETEBBIX aJalITEPOB U UX JPABEPOB.

Tema 1. KaGeu cBsA3U, JUHUHU CBSA3H, KAHAJIBI CBSI3HM

JIJIst OpraHmM3aIuy CBS3M B CETAX UCITOIB3YIOTCS CIACAYIOIINE TOHATHS
— Ka0enu CcBsI3H;
— JIMHHM CBSI3H,
— KaHaJbl CBSI3H.

Kabenv c613u — 3TO NIMHHOMEPHOE H3ICIHE JJICKTPOTSXHHUSCKOW TPO-
MBIIIIEHHOCTH. V3 Kabemnel CBSA3M U IPYTrUx 3JIEMEHTOB (MOHTaX, KPEIekK, KOKY-
XM ® T.JI.) CTPOSAT Junuu cés3u. IIpokiaaka JUHAW BHYTPH 3JaHUS 3ajJada J0CTa-
TOYHO cepbe3Has. JIJIMHA JIMHUNA CBSA3M KOJICOJIETCS OT IECITKOB METPOB 0 JIECST-
KOB TBHICSY KUJIOMETpPOB. B 100y10 Oojice-MeHee Cephe3HYIO JTUHHUIO CBSI3U KpOME
ka0eJel BXOMSIT: TPAHIIEH, KOJIOAIBI, MY(ThI, IEPEXObl YEPE3 PEKH, MOPE B OKe-
aHBI, a TaK)Ke Tpo3o3aniuTa (paBHO KaK W JAPYTrHUe BUABI 3alTUThI) JTUHUNA. OYCHb
CJIOXHBI OXpaHa, dKCIUTyaTaIusl, PEMOHT JIMHUW CBS3H; COACp)KaHUE KaOesei cBs-
3M TI0JT M30BITOYHBIM JaBJICHUEM, NMpoduIakTuka (B CHET, JOXIb, Ha BETPY, B
TpaHIIIee ¥ B KOJIOAIE, B pEKE M Ha JTHE MOPs). BONbIIyI0 CII0XKHOCTD TPEICTABIIS-
I0T CO0OH FOPUINYECKHE BONPOCHI, BKIIOUYAIONINE COTJIACOBAaHUE TPOKIIAIKH JIU-
HUW CBS3U, OCOOCHHO B ropoje. BoT yeM nuHUS (CBS3M) OTJIMYAETCS OT KaOers.
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HazbiBaTh kaOenb CBA3M JIMHHEW — BCE PaBHO YTO ac(albT, ellle B Ky30BE CaMoO-
cBaja, MMEHOBAaTh TOTOBOW aBTOCTpaaoi. Pa3HuIla mpuMepHO Takas xKe.

[lo yXe MOCTPOEHHBIM JIMHUSM OPTraHU3yIOT Kauauwl ceazu. llpuueM eciu
JIMHUIO, KaK MPaBUJIO, CTPOAT M CHAIOT Cpa3y BCIO, TO KaHAJbI CBA3U BBOJAT I10-
CTENIEHHO. Y3K€ MO JUHUU MOXKHO JIaTh CBSI3b, HO TAKOE HCIOJIb30BAaHUE KpailHe
JOPOTOCTOSIIUX COOPYXKEHUU oueHb HedppekTuBHO. [l03TOMY NMpUMEHSIOT anmna-
paTypy KaHajmooOpa3oBaHUsl (MM, KaK paHbIIE TOBOPWIM, YIJIOTHEHHE JIMHUM).
[To xaxa0W 3JIEKTPUUECKON IenH, COCTOSIEH U3 JBYX MPOBOAOB, 00ECIEUNBAIOT
CBSI3b HE OJHOW Nape aOOHEHTOB (MM KOMIBIOTEPOB), @ COTHAM MJIM ThICSIYaM: IO
OJIHOM KOaKCHUaJbHOU Mape B MEXIYTOpOJIHOM Kalelie MOXKET ObITh 00pa30BaHO 110
10800 xananoB ToHansHOM yacToThl (0,3 — 3,4 KI'11) niau mouTu CTONBKO ke 1ud-
POBBIX, C MPOMYCKHOM ciocobHocThIO 64 KOuT/C.

HpI/I HaJIM4UU KaOeleH CBsI3U CO3Jar0TCA JIMHUKU CBA3H, a4 YKC II0 JIMHUAM
CBs3H CO3Aar0TCA KaHaJIbl CBA3H. JIMHNUY CBSI3U U KaHAJIbI CBA3U 34aBOIATCA HA Y3JIbI
CBs3U. .HI/IHI/II/I, KaHaJIbl U Y3JIbI 06p33y10T MICPBUYHBIC CCTU CBA3U.

Tema 2. Tunel kadeseid 1 CTPYKTYPHMPOBAHHBbIC Ka0eJIbHbIE CHCTEMbI

B kadecTBe cpenbl mepefadn JaHHBIX HCTIOIB3YIOTCS Pa3IMYHbIC BHIBI Ka-
Oeseii: KoaKCHaNbHBIN Kabelb, Kabelb Ha OCHOBE 3KPAaHMPOBAHHON U HEIKpaHU-
POBaHHOU BHUTOH Mapbl M ONTOBOJOKOHHKIN KaOenb. Hambonee monmynsipHbBIM BH-
JIOM CpeIibl Tiepeaiaun NaHHBIX Ha HeOombimue pacctosaus (1o 100 M) cTaHOBUTCS
HEedKPAHUPOBAHHAS 8UMAs Napa, KOTopas BKIIOYEHA MPAKTUYECKH BO BCE COBpE-
MEHHBIE CTaHIAPThl U TEXHOJIOTUH JIOKAJBHBIX CeTel W 00ecredynBaeT MpOIyCK-
Hy10 criocoOHocTh 10 100 M6/c (Ha kabensx kateropuu S5). Onmogo10KOHHbIU Ka-
Oenb MUPOKO TMPUMEHSETCS KaK Il TIOCTPOCHUS JIOKATBHBIX CBSI3€H, Tak W IS
o0pa3oBaHHs Maructpaineil rmobdaibHBIX ceTeil. ONTOBOIOKOHHBIN KaOeiah MOXKET
00eCneunTh OYEeHb BBICOKYIO MPOIYCKHYIO CIIOCOOHOCTH KaHana (IO HECKOJIbKUX
['6/c) u mepenavy Ha 3HAYUTEIBHBIC PACCTOSHUS (10 HECKOIBKHUX JIECATKOB KHIIO-
METpPOB 0€3 MPOMEKYTOYHOT'O YCHIICHUSI CUTHATIA).

B kauectBe cpenpl nepenaur TaHHBIX B BBIYMCIUTEIIBHBIX CETAX UCIIOJb3Y-
IOTCSl TaKXKE DJIEKTPOMAarHWTHBIE BOJIHBI pa3nuyHbix yactor — KB, YKB, CBY.
OnHaKo MOKa B JIOKAIBHBIX CETSAX PAJAUOCBS3b UCMHOJIB3YETCS TOJBKO B TEX Cllyya-
SIX, KOTJla OKa3bIBA€TCSI HEBO3MOXKHOM MpOKJIaaKa Kadels, HampuMmep, B 3JaHUSX.
DTO 00BSCHICTCS HEIOCTATOYHON HAJIEKHOCTHIO CETEBBIX TEXHOJIOTUH, MOCTPOCH-
HBIX Ha MCIIOJIb30BAHUU 3JIEKTPOMATHUTHOIO M3JIydeHUs. [Jig MOCTpoeHus rio-
OaNbHBIX KaHAJIOB ATOT BUJ CPEabl Mepefavyr JaHHBIX MCIOJB3YETCs IIUpEe — Ha
HEM MOCTPOEHBI CITYTHUKOBBIE KaHAJIbI CBSI3U M HA3€MHBIE PaJUOPEIICHHbIC KaHa-
JBI, paboTaroiue B 30Hax npsimoit Bungumoct B CBY nuanazonax.

OdeHb Ba)KHO MPABUIBHO MOCTPOUTH (QYHAAMEHT CETU — KaOeIbHYIO CHUCTE-
My. B nocnennee Bpemsi B KaueCTBE TaKOW HAJEKHOM OCHOBBI BCE YalIE UCIIONB3Y-
€TCSI CMPYKMYPUPOBAnHas KabeavHas cucmemd.

Cmpyxkmypuposannas rxaoenvnas cucmema (Structured Cabling System —
SCS) — 310 HabOp KOMMYTAIMOHHBIX JIEMEHTOB (Kabelei, pa3beMOB, KOHHEKTO-
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POB, KPOCCOBBIX MaHeNIel U MKapoB), a TAKKE METOJIUKA UX COBMECTHOTO MCTIOJIb-
30BaHUs, KOTOpas MO3BOJIAET CO3/1aBaTh PETYJIAPHBIE, JIETKO PACIIUPIAEMBIE CTPYK-
TYpBI CBSI3€U B BBIYUCIUTEIBHBIX CETSX.

[IpeumytiecTBa CTPYKTYpUPOBAHHON KaOEIBLHON CUCTEMBI.

— VYnusepcanvnocms. CTpykTypupoBaHHasi KaOejlbHas cuCTeMa MpU MPOJyMaH-
HOM OpraHu3ald MOKET CTaTh €UHOU Cpenon JJIs Nepelaud KOMIbIOTEPHBIX
JAHHBIX B JIOKAJTbHOW BBIYUCIUTEIBHOMN CETH.

— Veenuuenue cpoxa cnyscovl. Cpok cTapeHHs] XOPOILIO CTPYKTYPHUPOBAHHOM Ka-
OEJIbHOM CHUCTEMBI MOXKET COCTABIATH 8-10 JIeT.

— Ymenvwenue cmoumocmu 0obasnenus HO8bIX NOaAb306AMENCU U UBMEHEHUS UX
mecm pasmeuleHusl. CronMocTh KaOEeIbHOM CUCTEMBI B OCHOBHOM OIIpCACIIACT-
Ci HC CTOUMMOCTBIO Ka6eﬂﬂ, a CTOUMOCTBIO pa60T IO €ro IMPOKJIAJKE.

— Bosmoowcnocmo neexoco pacwupenuss cemu. CTpyKTYypUpOBaHHas KaOeibHas
CUCTEMA ABJISICTCS MOJYJIbHOM, MO3TOMY €€ JIETKO HapallluBaTh, O3BOJISAS JIETKO
U LIEHOM MajbIX 3aTpaT MEepexoJuTh Ha 0oJjiee COBEpIICHHOE 00OpYyAOBaHHE,
yIIOBJIETBOPSIOIIEE PACTYIIUM TpeOOBaHUSAM K CUCTEMaM KOMMYHHKAIIHH.

— QObecneuenue 6onee 3pgpekmusnozo oocayacusanus. CTpyKTypUpOBaHHas Ka-
OenbHas cuctema obJsierdyaet oOCIy)KMBaHHE U TTOMCK HEUCITPABHOCTEH.

— Haoeorcnocms. CTpyKTypupOBaHHas KaOellbHAsi CUCTEMA MUMEET MOBBIIICHHYIO
HaJIe)KHOCTh, MOCKOJIBKY OOBIYHO MPOU3BOJCTBO BCEX €€ KOMIIOHEHTOB M TEX-
HUYECKOE COMPOBOXKIECHUE OCYIECTBISAECTCS OJHOU PUPMON-TIPOU3BOIUTETIEM.

Tema 3. KadeabHbIe cCTEMbI

Brigensior ABa 0OJBIINX KJIacca KaOelew: QJICKTPHUYCCKUC U OITHYCCKHC,
KOTOPBIC IPUHIOUITUAJIBHO PA3JIMYat0OTCA 110 CHOCO6y nepeaadyu 1mmo HUM CHUrHalia.

OTtnuunTesibHas 0COOEHHOCTh ONTOBOJIOKOHHBIX CHCTEM — BBICOKAas CTOM-
MOCTh KaK camMoro kaoeJs (HO CpaBHCHHIO C MCI[HBIM), TaK U CIICHUAIIU3UPOBAH-
HBIX YCTAHOBOYHBLIX 3JICMCHTOB (pOSCTOK, Pa3bEMOB, COCIII/IHPITeJIeﬁ n T. H.).
HpaBzxa, rJIaBHBIN BKJIad B CTOMMOCTBh CCTH BHOCHUT LICHA aKTUBHOI'O CCTCBOI'O 000-
pPyaAoBaHUA 411 OIITOBOJIOKOHHBIX CETEH.

OnTOBOJIOKOHHBIE CETH MNPUMCHAIOTCA IJIs1 TOPHU3OHTAJIBHBIX BBICOKOCKO-
POCTHBIX KaHAJIOB, a@ TAKIKC BCC HalIC CTAJIN IIPHUMCHATHCA HJISI BCPTUKAJIBHBIX Ka-
HaJIOB CBA3U (MC)KC)Ta)KHBIX COCI[HHCHHﬁ).

OnToBOJOKOHHBIE Ka0eau B OYIyIIeM CMOTYT COCTAaBUTh PEabHYI0 KOHKY-
PEHIIMI0O MEIHBIM BBICOKOYACTOTHBIM, MOCKOJIbKY CTOMMOCTh MPOU3BOACTBA MEJ-
HBIX Ka0eJel CHMKAThCs He Oy/eT, Bellb JJIsl HETO HY)KHAa OYEHb YHCTasi MeJlb, 3a-
[IacCOB KOTOPOW HA 3eMJI€ TOpa3/l0 MEHbUIE, YEM KBApLEBOrO IMECKAa, U3 KOTOPOTO
MPOU3BOASAT OMTOBOJIOKHO.

OCHOBHBIE TIOCTABIIMKH OINTOBOJIOKOHHOTO Kabems nns  Poccum  —
Mohawk/CDT, Lucent Technologies u AMP.
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Tema 4. Tunol kadeJei

CyImiecTByeT HECKOJIBKO Pa3IMYHBIX TUIOB Kabemnel, NCIOMb3yeMbIX B CO-
BPEMEHHBIX ceTsX. Huke mpuBeeHbl Hanbomee 4acTo UCIONIb3yeMbIe THITBI Kabe-
aeii. MHOXeCTBO pa3HOBHIHOCTEH METHBIX Kalesel COCTaBIIAIOT KIIacc 3JIEKTPH-
YeCKUX KaOellel, MCIOb3yeMbIX KaK JUIsl MPOKIAIKK TeledOHHBIX CeTel, Tak U
s uactawsinuu JIBC. [1o BHYTpeHHEMY CTPOSHUIO pa3inyatoT Kabean Ha BUTOU
nape 1 KoakcuaiabHble Kabemnu.

Kabeas Tuna «Buras napa» (twisted pair)

Bumoii napou Ha3zpiBaeTcsi kabenb, B KOTOPOM M30JMpOBaHHas mapa mpo-
BOJIHUKOB CKpyY€Ha C HEOOJIBIIIMM YUCJIOM BUTKOB Ha €IWHUILY JIMHBI. CKpy4u-
BaHHE MPOBOJIOB YMEHBIIIACT DJICKTPUUYECKHE TMOMEXH H3BHE NPHU paclpoCTpaHe-
HUU CUTHAJIOB N0 KaOeIto, a aKpaHuposauuvie sumsie napel eie 0ojee yBelInyu-
BaIOT CTEIECHb MOMEXO03AIIUIIICHHOCTH CUTHAJIOB.

KabGenp Thna «BuTas mapa» MCMHOJIB3YETCS BO MHOTHUX CETEBBIX TEXHOJIOTH-
sx, Bkitoyasi Ethernet, ARCNet u IBM Token Ring.

KabGenu na BUTON mape mojpasnensioTcs Ha: HedkpanupoBaHHbie (UTP —
Unshielded Twisted Pair) u skpanupoBanHbie MeaHbie kabemu. [lociaegnue moa-
pa3aeiaoTCs Ha JIBE PA3HOBUIHOCTH: C DKPAHUPOBAHMEM Ka)KJIOH Mapbl U 0OIIUM
skpanoM (STP — Shielded Twisted Pair) u ¢ onaum Tonbko oOmum sxkpanom (FTP
— Foiled Twisted Pair). Hanuuue win oTcyTcTBUE SKpaHa y Kabels BOBCE HE O3HA-
YJaeT HAJIMYMS WIM OTCYTCTBUS 3aIUTHI MIEPEIaBaCMbIX JIAHHBIX, @ TOBOPUT JIMIIb O
pa3IMYHBIX MOAX0AaX K MoAaBieHHI0 moMmeX. OTCYTCTBHE dKpaHa JenaeT HedKpa-
HUPOBaHHBIC Kabenu Oosiee TMOKMMHM M yCTOWYMBBIMHU K M3iomMaM. Kpome Toro,
OHHU HE TPEOYIOT TOPOTOCTOSIIETO KOHTYpa 3a3eMIICHUS JIJIsl DKCIUTyaTallud B HOP-
MajJbHOM PEXHME, KaK dKpaHUpoBaHHBbIC. HeakpaHupoBaHHBIC KaOeau HICaTbHO
MOAXOMAT JUIS TPOKIJIAJKK B TIOMECIICHHUSX BHYTpH O(HUCOB, a 3KpaHUPOBAHHBIC
JydIIIe UCTIOJIB30BaTh JJISI YCTAHOBKH B MECTaX C OCOOBIMHU YCIIOBUSIMH IKCILTyaTa-
IIUU, HAIIPUMEP, PSAIOM C OYCHb CHIILHBIMH MCTOYHMKAMHU JJICKTPOMArHUTHBIX M3-
Jy4eHUH, KOTOPBIX B 0hrcax OOBIYHO HET.

Kabenu xnaccupuuupyroTcs o KaTeropuu, ykazauHeiM B Tadauue 6.1. Oc-
HOBaHUEM JUIsl OTHECEHHs Kalessl K OJHOM U3 KaTeropuil CIyKUT MaKCcUMalbHas
4acTOTa [IEPEaBaeMOro 10 HEMY CHUTHAJIA.

Tabnuua 6.1
YacToTta nepenaBaeMoro
Kareropus CI/IFHaJIE, ?MFH)

3 16

20
5 100
5+ 300
6 200
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7 600

KoakcuajapHble Ka0eau

Koaxcuanvrvle kabenu CTIONb3yIOTCSA B pavo U TEJIEBU3UOHHON ammapary-
pe. Koaxcuanvuvle kabeau MOTYT TiepeaBaTh JaHHbIE CO CKOpPOCThIO 10 MoOuT/c
Ha MakcumaibHOe pacctogHue oT 185 no 500 metpoB. OHM pa3fensoTCs HA moJ-
cmbvle U MOHKUe B 3aBUCUMOCTH OT TOJIIUHBI. THITBI KOAKCUAJIBHBIX KaOesen mpu-
BeJIeHbI B TaOnuIie 6.2.

Tabnuna 6.2

Tun HasBanue, 3HaYCHUE CONMPOTHBIICHHSI

RG-8 u RG-11 Thicknet, 50 Om

RG-58/U Thinnet, 50 Owm, criIOIHON LIEHTPATbHBINA MEI-
HBI TPOBOJHUK

RG-58 A/U Thinnet, 50 Om, LIeHTpaIbHBII MHOTOKUIBHBIHI
ITPOBOTHUK

RG-59 Broadband/Cable television (mupokoBemaTeb-
HOe U KabelbHOe TeneBuaeHue), 75 Om

RG-59 /U Broadband/Cable television (mupokoBemaTeb-
Hoe U KabenbHOE TeneBuaeHue), 50 Om

RG-62 ARCNet, 93 Om

Ka6ens Thinnet, u3BecTHbIN kak kabenb RG-58, sBisercs Hanbomaee mumpo-
KO MCIOJIb3yeMbIM (PU3UUECKUM HOcUuTeneM AaHHbIX. CeTH mpu 3TOM He TpeOyroT
JOTIOTHUTENIBHOTO O0OpYAOBAHUS U SIBJISIOTCS MPOCTBIMH M HEJOPOTMMH. XOTS
MOHKUL KoakcuanbHulll kabenv (Thin Ethernet) no3BoNSET nepegady Ha MEHbIIEE
pPacCTOSIHUE, YEM TOJICTBIM, HO JJI1 COEIMHEHUN ¢ MOHKUM Kabenrem TIPUMEHSIOTCS
cTaHaapTHbele OalloHeTHbIe pazbeMbl BNC tuna CP-50 u BBUIY €ro HeOOJbIIOHN
CTOMMOCTH OH CTaHOBHUTCS (hakTH4ecku cTtaHaapTHbIM Juisi opucHbix JIBC. Hc-
noJib3yeTcs B TexHonoruu Ethernet 10Base2, onucaHHOM HIKE.

Toncmuuii koakcuanvusiii kabenv (Thick Ethernet) imeeT OOJBIIYIO CTEIEHb
MOMEXO03AIUIIEHHOCTH, OOJIBIIYI0O MEXaHUYECKYIO TPOYHOCTh, HO TPEOYET CIelu-
aJbHOT'O MPUCIIOCOOJICHU IJisl MPOKaJbIBaHUS Kabels, 4ToObl CO3/1aTh OTBETBIIE-
Hus juis nojaktrodeHus: k JIBC. On Gonee moporoit 1 MeHee ruOKHi, 4eM TOHKHUH.
Ucnonb3yetcs B TexHonoruu Ethernet 10Base5, onucannoit Huxe. Cetu ARCNet
C TIOCBUIKOM Mapkepa 0O0bIYHO MUCTIONIB3YIOT Kabenb RG-62 A/U.

ONnTOBOJIOKOHHBIN KA0€JIb

OnroBonokoHHbIN kabenb (Fiber Optic Cable) obecrieunBaeT BHICOKYIO CKO-
pPOCTh TIEpeIauu TaHHBIX Ha O0NbIIOM paccTossHUU. OHM TakKe HEBOCIPHHMYHBBI
K UHTEP(PEPEHIINH U TOJACIYIUBaHUIO. B onmosorokonnom kabene niis nepenadn
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CUTHAJIOB HCIIOJIb3yeTCsl CBET. BOJIOKHO, MpUMEHsieMOE B KauecTBE CBETOBO/IA,
MO3BOJISIET Mepeayy CUTHAJIOB Ha OOJIBIIINE PACCTOSIHUS C OIPOMHOM CKOPOCTBIO,
HO OHO JIOPOT0, U C HUM TPYJHO paboTaTh.

JIns yCTaHOBKM pa3beMOB, CO3/IaHUS OTBETBJIEHHM, IIOMCKA HEUCTIPABHOCTEN
B ONMOBONOKOHHOM Kabejle HEOOXOAUMBI CIIeIMaTbHBIC MPUCIIOCOOJICHHUS U BBICO-
Kas kBanuukamus. OnmogonioKoHHbIU Kabeb COCTOUT U3 IEHTPATbHON CTEKJIISH-
HOW HUTHU TOJILIMHOW B HECKOJIBKO MHUKPOH, HMOKPBITOW CIUIOIIHOW CTEKJISHHOU
ob6osoukoil. Bce 310, B CBOIO ouepesb, COPSITAHO BO BHEIIHIOK 3aIUTHYIO 000-
JIOYKY.

OnTOBOJIOKOHHBIC JINHUW OY€HBb YYBCTBUTENBHBI K IIOXUM COCTUHEHHSIM B
pa3pemax. B kauecTBe HCTOUHUKA CBETA B TAKMX KaOEJSIX MPUMEHSIOTCS c8emoou-
00vl (LED - Light Emitting Diode), a uHpopMalusi KOIUpyeTcsi MMyTeM U3MEHEHHUs
MHTEHCUBHOCTH cBeTa. Ha mpueMHOM KOHIle Kabelsi JeTeKTOp MpeodpasyeT cBe-
TOBBIE UMITYJIBCHI B AJIEKTPUICCKUE CUTHAIBI.

CyI1ecTBYIOT /IBa THIIa ONTOBOJOKOHHBIX Kaleliel — OJJTHOMOJIOBBIE U MHO-
romojioBbie. OJTHOMOOBBIE KaOEIM MMEIOT MEHBIIUNA JUaMeTp, OOJIBIIYI0 CTOU-
MOCTb M TIO3BOJIAIOT Mepenady uHpopmaluy Ha 0osbinne pacctosiHusd. [lockonbky
CBETOBBIC MUMITYJILChI MOTYT JIBUTAThCS B OJHOM HANpaBJICHUH, CUCTEMbI Ha 0a3e
OIITOBOJIOKOHHBIX KaOejlel MOJDKHBI MMETh BXOIAIIAN KaOelb M UCXOOAIINN Ka-
O0enb I Kaxaoro cermeHta. ONTOBOJOKOHHBIA Kalenb TpeOyeT crherualibHbIX
KOHHEKTOPOB ¥ BHICOKOKBATU(UIIIPOBAHHON YCTAHOBKH.

Tema 5. Kadeabubie cucteMmbl Ethernet

10Base-T, 100Base-TX
HeskpanupoBannas sutas napa (Unshielded Twisted Pair — UTP) — s1o ka-
0enb U3 CKPYUYCHHBIX Map MPOBOJIOB.
XapakTepuCTUKU Kabes:

— nuametrp npoBogHUKOB 0.4 — 0.6 MM (22~26 AWG), 4 ckpyuyeHHBIX maphl (8
MIPOBOTHUKOB, U3 KOTOPbIX sl 10Base-T u 100Base-TX nucnonp3yroTcs TOIBKO
4). Kabenp nomkeH UMeTh KaTeropuio 3 win 5 u kayecTBo data grade miu BbI-
mie;

— MaKCHUMaJIbHasi AJIMHa CCTMCHTAa 100 M,

— pa3beMbl BOCBMH KOHTaKTHbIE RJ-45.
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B Ta6JII/II_Ie 6.3 MNPpUBCACHBI CUTHAJIBI, COOTBCTCTBYIOIIMC HOMCPAM KOHTAK-

TOB pazbema RJ-45.

Tun | KackagupoBanue | HopmanbHbIN pexxum

1 RD+ (mipuem) TD+ (nepenaua)

2 RD- (mpuewm) TD- (nepenaua)

3 TD+ (nepenaua) RD+ (mipuem)

4 | He ucnons3yercs He ucnone3yercs

5 He ucnons3yercs He ucnonssyercs
6 TD- (nepenaua) RD- (mpuewm)

7 He ucnons3yercs He ucnonssyercs

8 | He ucnonp3yercs He ucnonws3zyercs

10Base2

— ToHkwuii KoOaKCHATBLHBIA Ka0Cb;

— Xapakrepuctuku kadens: quamerp 0.2 mroitma, RG-58 A/U 50 Owm;

— IIpuemnemseie pazpeMsl — BNC;

— MakcumasnpHas JJIMHa cerMeHTa — 185 M;

— MuHUMaIBHOE pacCcTOSIHUE MeXAy y3J1amu — 0.5 m;

— MakcumanbHOE YHCIIO Y3JI0B B cermenTe — 30.

10Base5

— TomcTeIii KOAaKCUAILHEBINA KaOeIhb;

— BonnoBoe conpoTtupienue — 50 Owm;

— MakcumanbsHas qiuuHa cermenta — 500 MeTpoB;

— MuHUMaJIBHOE PACCTOSIHUE MEXIY Y3JIaMH —: 2.5 M;

— MakcumanbHOe 4uciio y3J10B B cermente — 100.

Tabmuma 6.3
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Tema 6. becnpoBoHbIE TEXHOJIOTHH

Metoasl OecipoBOHOM TexHOJIOrHHU Tiepeaayn gaHHbiX (Radio Waves) siB-
JSAIOTCS YIOOHBIM, a MHOTJAa HE3aMEHUMBIM CPEACTBOM CBs3U. becrpoBojHbIe
TEXHOJIOTUHU Pa3INYaroTcs M0 TUIAM CUTHAaIa, yacToTe (OoJiblas yacToTa O3Hava-
eT OOJBIIYI0 CKOPOCTh MEpeIaun) U pacCTOSHUIO Tepeaadyu. bosbinoe 3HaueHUE
MMEIOT TIOMEXH U CTOMMOCTb. MOKHO BBIJICIIUTh TP OCHOBHBIX THIIa OECIPOBO/I-
HOM TE€XHOJIOTHH:

— PpaauoCBsi3b;
— CBf3b B MUKPOBOJIHOBOM JHAIa30HE;

— uH(ppaKpacHas CBA3b.

PaguocBa3n

TexHonoruu pagrocBsI3u MEPEChUIAIOT JAHHbIE HA PaJuoyvyacToOTax M IMpak-
TUYECKU HE UMEIOT OrPAHUYEHUN MO JanbHOCTH. OHA UCTIONB3YeTCs ISl COeANHe-
HUS JIOKAJIbHBIX CeTel Ha OONbIIMX reorpaduyecKkux paccTossHusX. Paguonepena-
Yya B II€JIOM UMEET BBICOKYIO CTOUMOCTh M UYBCTBHUTENIbHA K 3JIEKTPOHHOMY U aT-
MOC(EPHOMY HAJIOXKEHHIO, a TAK)KE IOJBEpP)KEHA IMepexBaTaM, IOITOMY TpeOyer
g poBaHus A obecrieueHus ypoBHs 0€301MacHOCTH.

CBsi3b B MUKPOBOJIHOBOM JMAIIA30HE

[lepenaua naHHBIX B MUKPOBOJHOBOM Auana3zoHe (Microwaves) UCIOJIb3yeT
BBICOKHE YaCTOTHl U MPUMEHSIETCS KaK Ha KOPOTKHX, TaK U Ha OOJIBIIUX PaccTosi-
HUsX. [ TaBHOE orpaHnueHNe 3aKI0YaeTCsl B TOM, YTOOBI MMEPEAATIYNK U TPUESMHIK
ObUTH B 30HE TPSIMOW BUAMMOCTH. VICIOnb3yeTcsi B MecTax, I/ie UCIOJIh30BaHHE
buznyeckoro HoCUTENs 3aTpyaHeHo. [lepegada qaHHBIX B MEKPOBOJIHOBOM JIHAIia-
30HE MPH UCTIOIH30BAHUH CITyTHHKOB MOXET ObITh OYE€Hb JJOPOTOH.

Nu¢ppaxkpacHas cBA3b

Nudpakpacubie Texnomoruu (Infrared transmission), GyHKIMOHUPYIOT Ha
OYCHb BBICOKMX YaCTOTaX, MPUOJMKAIOIMMUXCI K 4acToTaM BUAMMOTro cBeta. OHU
MOT'YT OBITh UCIIOJIb30BaHBI JIJII YCTAHOBJICHUSI IBYCTOPOHHEH MM IMIMPOKOBEIA-
TEIBLHOM Tlepeayn Ha OMu3KuxX paccTossHusX. [Ipu nHdpakpacHol CBsI3U OOBIYHO
ucnonb3yT ceeroauoasl (LED — Light Emitting Diode) nns nepenauu uHpa-
KpacHBIX BOJIH MpueMHUKY. NH]pakpacHas nepenaya orpaHuYeHa MaJIbIM paccTo-
SSHUEM B TIPSIMON 30HE BUIAMMOCTH U MOET OBITh HCIIOJIb30BaHA B O(UCHBIX 3/1a-
HUSX.

Bonpocsl

1. Yro Takoe ¢pusnueckas cpena?

2. Uto moxer OBITh MCHOJB30BAHO B KauecTBE (DU3UUECKOUN Cpeanl mepenadu
JTAHHBIX ?

3. Kaxkwue BOIIPOCHI IIPU OpTraHU3allMU CCTH PCIIAIOTCA HaA (1)I/IBI/I‘ICCKOM yp0BHe?
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UYrto Ttakoe kabesn?

UYTto Takoe JIUHUH CBS3U?

JlaTh omnpeiesieHre KaHAJIOB CBSI3H.

Kakue npo6emMbl CylecTBYIOT IPU OpraHU3allii KaHAJIOB CBA3U?
[lepeuucauTh TUIIBI Kabesiel, HCTIOJIb3yEeMBbIX JIs TIepeayu JaHHBIX B CETH.
KakoBo Ha3HaueHUE CTPYKTYPUPOBAHHON KaOEIbHOW CUCTEMBI?

Ha kakue xiaccel mojipasiensitoTcs KaOeabHbIE CUCTEMBI?

Uto Takoe 10BaseT?

Kaxoit kabenb ucnonb3yercst B TexHoiaoruu 10Base2?

Kakoit kabenb ucnonb3yetcst B TexHonoruu 10Base5?

Ha3Bath kakue TUIBI KaOeaeh NCIONB3YIOT s Iepeaun TaHHBIX B CeTU?
Kakue n3BecTHbl kabenbHbIe cucteMbl Ethernet?

Kaxkue cymiecTByrOT THITBI ONITOBOJIOKOHHBIX Ka0emnen?

Kakue n3BecTHBI TEXHOJIOTH OECIPOBOAHOM Nepeaaun TaHHBIX ?

B kakux cinydasx ucnosib3yercs nHppakpacHas CBsI3b?

HasBath npenmyiiecTBa UCIOIb30BaHUS PAIUOCBSI3H.
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Jleknus 7. CeTeBble OnepanuOHHbIE CHCTEMbI

Certesnie onepanronnbie cucteMbl (Network Operating System —NOS) — 3T0
KOMITJIEKC TpOrpaMM, 00eCIeunBaroIMX o0paboTKy, XpaHECHUE U Tiepeaady JaH-
HBIX B ceTH [32].

CeteBast omepalioOHHass CHUCTEMa BBITIONHSAET (QYHKIIMU TPUKIIAJHON TIJIaT-
(dhopMBbI, MPEeOCTaBIsAECT Pa3HOOOpa3HbIe BUABI CETEBBIX CIYKO W TMOAJACPKUBACT
paboTy MPUKIAJAHBIX MPOIECCOB, BBHINMOIHAEMBIX B aOOHEHTCKUX cuctemax. Cere-
BbI€ OIEPAlMOHHBIC CUCTEMbl MCIOJB3YIOT KIMEHT CEPBEPHYIO JIMOO OTHOPAHTO-
Byto apxutektypy. Komnonentst NOS pacnonaratorcst Ha BceX paOo4uX CTaHIU-
SIX, BKJIFOYEHHBIX B CETh.

NOS omnpenenser B3aMMOCBSI3aHHYIO TPYIITY MPOTOKOJIOB BEPXHHUX YpPOB-
Hel, oOecreyrBaloIX BBINIOJIHEHHE OCHOBHBIX (pyHKIMI cetu. K HUM, B IEpBYIO
ouepenib, OTHOCATCS:

— ajapecaius 00bEKTOB CETH;

— (YHKIITMOHHUPOBAHHUE CETEBBIX CITYKO;
— o0ecreuenre 0€30MaCHOCTH JTAHHBIX;
— YIpaBJICHHUE CEThHIO.

ITpu BbIOOpe NOS HEoOX0aMMO paccMaTpuBaTh MHOXKECTBO (DAKTOPOB.
Cpenu Hux:

— Ha6op CCTCBLIX CJ'IY)K6, KOTOPBIC IPEAOCTABJIACT CCTh,

— BO3MOKHOCTb HapalluBaAHWUA UMCH, OIIPCACIIAIOINX XPAHUMBIC JAHHBIC U IIPU-
KIIAAHBIC IPOT'PpaAMMBI;

— MEXaHH3M PacCcpeOTOYCHHUS PECYPCOB TIO CETH;
— cnoco0 MOIU(UKAIIMKI CETH U CETEBBIX CITYXKO;

— HAJICKHOCTh QYHKIIMOHUPOBAHUS U OBICTPOJICHCTBHE CETH;

— HCTOJb3YEMbIC HJIM BEIOUpaeMbIe (DH3NICCKUE CPEICTBA COCTUHEHUS;

— THITBI KOMITBIOTEPOB, 00BEINHACMBIX B CETh, HX ONEPAIlMOHHBIC CHCTEMBI;
— mpejyiaraeMble CUCTEMbI, 00CCTICUNBAOIINE YITPABICHUE CETHIO;

— HCMOJBb3YEMbIC CPEICTBA 3aIIUTHI JTAHHBIX;

— COBMECTHMOCTD C YK€ CO3JIaHHBIMHU TIPHUKJIaTHBIMHU MTPOIIECCAMM;

— YHCJIO CePBEPOB, KOTOPOE MOXKET pabOTaTh B CETH;

— HCPCUYCHb PETPAHCILINUOHHBIX CHUCTEM, O6CCHC‘II/IBaIOH_II/IX COIIPAKCHHUC JI0-
KaJIbHBIX CETEH C Pa3JIMIHBIMHU TCPPUTOPUAJIBHBIMHU CCTAMU,

— crnocod JOKYMEHTHpOBaHUsSl pabOThl CETH, OpraHu3alus MOJCKA30K U MOIAep-
HKEK.
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Tema 1. CTpyKkTypa ceTeBOii OnepanMoOHHOM CHCTEMBI

CereBast ornepalMoHHasi CCTEMa COCTaBIsI€T OCHOBY JIOOOW BBIYMCIUTENb-
HOM ceTu. KaxbIii KOMIIbIOTEp B CETU aBTOHOMEH, IMOATOMY TOJI CETeBOM orepa-
IIMOHHON CHCTEMOM B IIMPOKOM CMBICJIE MMOHUMAETCSI COBOKYITHOCTH OIEpallioH-
HBIX CHUCTEM OTJICJbHBIX KOMIIBIOTEPOB, B3aUMOCHCTBYIOIIMX C IEJb0 0OMeHa
COOOIICHUSIMU U PA3CICHUS] PECYpPCOB MO €AMHBIM MpPaBHJIAM — MPOTOKoJaMm. B
y3koM cmbicie cereBasi OC — 3To onepanroHHas CUCTeMa OTIEIbHOTO KOMIIBIOTE-
pa, obecrneynBaoias eMy BO3MOKHOCTh paboTaTh B CETH.

Cpeacrsa ynpasJieHUs JIOKAJIbHBIMH
pecypcamu
(JToxanmpaas OC)

CepBepHasi YacTh Kaunenrckas yactb
CpencTBa mpenocTas- CpenctBa 3ampoca 06
JIEHUS COOCTBEHHBIX J0CTYyna K yaaJICH- 0]104Ka
pecypcoB B obmiee HBIM pecypcam H
I0JIL30BaHME yciryram

KOMMyHl/IKalIl/IOHHbIe cpeacrsa

@ B cemy

Puc. 7.1 Ctpyxrypa cereoit OC

B cooTBeTcTBUHU CO CTPYKTYpOH, MIPUBEACHHON Ha puc. 7.1, B ceTeBOM ome-
PALMOHHOM CUCTEME OTAECIBHON MAlIUHBI MOYKHO BBIJICJIMTh HECKOJIBKO YaCTEH.

1. CpenctBa ympaBiieHHs JIOKaJIbHBIMU pecypcaMu KOMITbIOTEpa: (DYHKIIUU pac-
MpejieICHUsT ONIEPaATUBHON MaMSATH MEXY MPOIeCCaMU, TUIAHUPOBAHUS U JIUC-
MeTYepU3aluu MPOIECCOB, YIPaBICHUS MPOLleCCOpaMHu, YIpaBlieHus nepude-
PUHHBIMU YCTPOUCTBAMU U JApyrue (HYHKIIUU YIPABICHUS pecypcaMu JIOKalb-
HeIX OC.

2. CpencTBa npeaocTaBiIeHUs] COOCTBEHHBIX PECYPCOB M YCIyT B 00Iee MOJIb30-
BaHue — cepBepHas yactb OC (cepBep). DTu cpeacTBa 00ECIEUNBAIOT, HAIPU-
Mep, OJOKUPOBKY (hailJIoB M 3amucel, BeJCHHE CIPAaBOYHHUKOB MMEH CETEBBIX
pecypcoB; 00pabOTKy 3alpocoB yJAJIEHHOIO JOCTylla K COOCTBEHHOM (ailio-
BOM cucteMe M 0a3e JaHHBIX; YIPABICHHE OUYEPEAsIMU 3alpOCOB YyJAJCHHBIX
M0JIb30BaTeNIel K CBOMM NepUu(epuitHbIM yCTPONUCTBAM.

3. CpenctBa 3ampoca J0CTylna K yJaJdeHHBIM pecypcaM M yciayraM — KIMEHTCKas
gacth OC (penupekTop). Ta 4acTh BBHIMOJHSIET paclio3HaBaHUE U TMEpeHaIpaB-
JIEHUE B CETh 3aIIPOCOB K yJIaJEHHBIM pecypcaM OT MPUJIOKEHUI U MOJb30BaTe-
neit. KimmeHTcKkas 4acTh Tak)Ke OCYIIECTBIISIET NMPUEM OTBETOB OT CEPBEPOB U
npeoOpa3oBaHre UX B JIOKAIBHBIM (hOpMAT, TaK YTO ISl MPUITOKEHUS BBITIOJI-
HEHHE JIOKAJIbHBIX U yIAJICHHBIX 3alPOCOB HEPA3TUIUMO.
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4. Kommynukainmonusie cpeacta OC, ¢ MOMOIIBI0 KOTOPBIX MPOUCXOAUT 0OMEH
COOOIIEHUSIMU B CETH. DJTa YacTh OoOecreumBaeT aapecanuio u Oydepusaiuio
COOOIIEHH, BEIOOP MapuIpyTa nepeaadyu COOOIIEeHHS TI0 CeTH, HaJIe)KHOCTh TIe-
penadu v T.II., T. €. ABJISACTCS CPEICTBOM TPAHCTIOPTUPOBKHU COOOIICHHIA.

KinenTckoe nporpammHoe obecneyenue

Jlist paboTHI C CEThI0 Ha KJIMEHTCKUX pPa00YMX CTAHIUAX JIOJDKHO OBITH
YCTAaHOBJICHO KJIMEHTCKOE IPOrpaMMHOE oOecredeHue. ITo MmporpaMMHoOe obec-
nedYeHnue 00ecreyrBaeT AOCTYI K pecypcaM, pacloioKCHHBIM Ha CETEBOM CEpBe-
pe. Tpems HamOosiee BaKHBIMM KOMIIOHCHTAMH KIHMEHTCKOTO IPOTPaMMHOTO
obOecrieueHus SIBISIOTCS peaAupeKTopsl (redirector), pacupenenurenu (designator) u
uMmena UNC (UNC pathnames).[5]

Peaupexropsl

PenupexTtop — cereBoe mporpamMMHOe oOecreyeHue, KOTOpOe MPUHUMAET
3ampochl BBOJA/BBIBOJIA ISl YAQJICHHBIX (DailioB, MMEHOBAHHBIX KAaHAJIOB WJIU
MOYTOBBIX CJIOTOB M 3aTEM IEpPeHA3HA4YaeT UX CETEBBIM CEpPBUCAM JAPYrOTrO KOMIIb-
rotepa. PeaupexTop nepexBaThiBaeT BCE 3aMPOCHI, MOCTYIAIOIIUE OT MPUI0KEHUH,
Y aHAJIM3UPYET UX.

DaKTUYECKH CYIIECTBYIOT JIBa TUITA PEAUPEKTOPOB, UCIIOJIb3YEMBIX B CETH:
— KJIMeHTCKui peaupektop (client redirector)
— CepBepHBIN penupekTop (server redirector).

O6a penupexropa GyHKIMOHUPYIOT HAa MPEICTABUTEILCKOM YPOBHE MOJIENHU
OSI. Korpa kiueHT AelaeT 3ampoc K CETEBOMY MPUIIOKEHUIO WK CIIyX0e, peau-
PEKTOp MEepPEXBATHIBAET ITOT 3aMPOC U MPOBEPSIET, SABISETCA U PECYPC JOKATBHBIM
(HaxoAsIIMMCS Ha 3alpalluBarolieM KOMIbIOTEpE) WK yAalleHHbIM (B ceTh). Ec-
JU PEAUPEKTOP OMPENENSAET, YTO ITO JOKAIbHBIA 3alPOC, OH HAMpPABISET 3aIpoc
LHEHTPAJIbHOMY TIpoLieccopy ISl HeMeuieHHo o0padoTku. Ecnu 3anpoc npenHa-
3HAYEH JJI CETH, PEIUPEKTOP HAIpPaBISET 3alpoC MO CETH K COOTBETCTBYIOLIEMY
cepsepy. [lo cyiiecTBy, peAMpPEKTOPBI CKPBHIBAIOT OT MOJAB30BATENS CIIOXKHOCTD J10-
ctyna k cetu. [locie Toro kak cereBoil pecypc OnpeielsieH, Moiab30BaTea MOTYT
MOJIYYUTh K HEMY JIOCTYI 0€3 3HaHUS €ro TOUHOTO PACTIOJI0KEHHUS.

Pacnpeaeaurenn

Pacnpenenurens (designator) mpencraBisieT coOOH 4YacTh MPOTPaMMHOTO
obOecrieueHus1, yNpaBISIONIYI0 MpUCcBOeHHEeM OykB Hakomutens (drive letter) kax
JIOKaJbHBIM, TaK W yJaJCHHBIM CETeBBIM pecypcaM MM Pa3JeisieMbIM JTHCKOBO-
JaM, 4TO TIOMOTaeT BO B3aMMOICHCTBHUHU C CETEBBIMU pecypcamu. Korma mexmy ce-
TEBBIM pecypcoM M OYyKBOW JIOKQJIBHOTO HAKOMMTENS CO3JaHa acCOLHUAIUs, W3-
BECTHAs Tak)Xe KaK OTOOpakeHue AucKoBoja (mapping a drive), pacnpenenurenb
OTCJIEKMBAET MPUCBOCHUE TaKO OYKBBI JUCKOBOJIA CETEBOMY pecypcy. 3ateM, Ko-
r7la TOJb30BaTeNlb WM MPHJIOKEHHWE TOTydaT JOCTYI K JHWCKY, paclpeaeauTelb
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3aMEeHHUT OYKBY JMCKOBOJIa Ha CETEBOM aJipec pecypca, Mpexkae yeM 3arpoc Oyner
MOCJIaH PEAUPEKTOPY.

HNmena UNC

Pegupekrop u pacnpenenurens SIBISIOTCS HE €IWHCTBEHHBIMUA METOJIaMHU,
UCTIONB3YEMBIMU JIJISl TOCTYIA K CETEBBIM pecypcaM. BOJBITMHCTBO COBpEMEHHBIX
CETEBBIX OIEPAIMOHHBIX CUCTeM, Tak ke kak 1 Windows 95, 98, NT, pacno3naror
umeHa UNC (Universal Naming Convention — YHHBepcajlbHOE COTJIALIEHUE T10
HauMmeHoBaHup0). UNC mnpeactaBisioT coOol CTaHIApTHBIN cOCO0 MMEHOBAaHUS
CETEBBIX pecypcoB. DTH MMeHa umetot opmy \\Hus cepsepa\lums pecypca. Crio-
cobnbie padorate ¢ UNC NMpHIIOKEHUS M YTHIUTH KOMaHJIHON CTPOKH HCIONb3Y-
10T uMeHa UNC BMecTO 0TOOpakeHUs CETEBBIX TMCKOB.

CepBepHoe nmporpaMMHoe o0ecriedeHue

Jlist Toro 4To0Bl KOMIBIOTEP MOT BBICTYyNaTh B POJM CETEBOrO CEpBEpa
HEO0OXOJIMMO YCTaHOBUTH CEPBEPHYIO YACTh CETEBOM ONMEpPallMOHHON CUCTEMBI, KO-
TOpas MO3BOJSET MOJJAEPKUBATH PECYPChl MU PACHPOCTPAHITH UX CPEIU CETEBBIX
KJIMEHTOB. Ba)KHBIM BOMPOCOM [Jisi CETEBBIX CEPBEPOB SIBISETCS BO3MOXKHOCTH
OTPaHWYUTh JIOCTYH K CETEBBIM pecypcaM. OTO HA3bIBA€TCsS CETEBOM 3alIUTOMN
(network security). OHa mpeaocTaBiseT CpeACTBA YIPABICHUS HAJ TEM, K KaKUM
pecypcaM MOTYT MOJIYYUTh JOCTYI MOJIb30BATENH, CTEMEHb 3TOTO JOCTYyIa, a TaK-
e, CKOJBbKO IMOJIb30BaTENe CMOTYT MOJYYUTh TAaKOW JOCTYH OJHOBPEMEHHO.
OTOT KOHTPOIb obecrneunBaeT KOHPUIECHIIUAIBHOCTh U 3aIUTy U MOJIJIEPKUBACT
3 PEKTUBHYIO CETEBYIO CpEy.

B nononnenue x 00eCIIeYCHU IO KOHTPOJII HaJl CCTCBBIMHA peCypCaMU CCPBCP
BBIINTOJIHACT CJICAYIOUIHNC (1)YHK]_II/II/I:

— MPEeIoCTaBIISIEeT MPOBEpPKY peructpaimoHHbix umeH (logon identification) st
I10JIb30BATEIICH;

— YIPAaBIISIET MOJIB30BATESIMU U TPYIIIAMH;

— XPaHHUT MHCTPYMEHTHI CETEBOTO aJIMHUHUCTPUPOBAHUA JJISI YOPABICHUS, KOH-
TPOJIS U AyJIUTA;

— obecneunBacT OTKaBOYCTOﬁqHBOCTB JJIs1 3alllUTHI OCJIOCTHOCTHU CCTH.

KanenTckoe U cepBepHOe MPOrpaMMHOe ofecriedeHne

Hekoropslie n3 ceTeBbIX oneparoHHbIX cucteM, B ToM yucie Windows NT,
MMEIOT MPOrpaMMHbIE KOMIIOHEHTHI, 00€CTIeYNBaIOIINE KOMITBIOTEPY KaK KIUEHT-
CKHE, TAK U CEPBEPHBIC BO3MOKHOCTHU. DTO IMO3BOJISIET KOMIIBIOTEPAM MOIIEPHKU-
BaTh U UCIIOJIL30BATh CETEBBIE PECYPCHl U MPeo0IaaeT B OAHOPAHTOBBIX ceTsAX. B
o01IeM, 3TOT TUIl CETEBBIX OMEPAI[MOHHBIX CUCTEM HE TaK MOULIEH U HAJEKEH, Kak
3aKOHUEHHBIE CETEBbIE OlEepPallMOHHbIE CUCTEMBI. ['JTaBHOE MpEenMyIIecTBO KOMOU-
HUPOBAaHHOW KIIMEHTCKO—CEPBEPHOU CETEBOM ONEPALMOHHON CHUCTEMBI 3aKIH0YaCT-
Cs B TOM, YTO Ba)KHbIE PECYPCHI, PACIOJOKEHHbIE Ha OTAENIbHOM paboueil cTaH-
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1M, MOTYT OBITH pa3JieJIeHbl ¢ OCTaJIbHOW 4YacThiOo ceTH. HeaocTaTok cOCTOUT B
TOM, YTO eciu pabouas CTaHIUS MOAJACPKUBAECT MHOTO aKTHBHO HCIIOJb3yEeMbIX
pPECYpPCOB, OHA UCTIBITHIBAET CEPbE3HOE MaJIeHUe MPOU3BOAUTENIbHOCTH. Eciiu Takoe
MPOUCXOIUT, TO HEOOXOANUMO MEPEHECTH ITU PECYPCHI Ha CEpPBEP MJIs YBEIMUYCHUS
oO11el Mporu3BOIUTEILHOCTH.

B 3aBucumoctu oT QyHKIMIA, BO3JIaraéMblXx Ha KOHKPETHBIM KOMIBIOTEpP, B
€ro ONEpalMOHHON CHUCTEME MOXKET OTCYTCTBOBATh JINOO KIMEHTCKas, JIMOOo cep-
BEpHAsl YaCTH.

Ha puc. 7.2 komnbtotep 1 BbnosiHAeT GYHKIMH KIMEHTA, 2 KOMIIbIOTEp 2 —
(GyHKUMK cepBepa, COOTBETCTBEHHO Ha MEPBOM MalllMHE OTCYTCTBYET CepBEpHas
4acTh, @ HA BTOPOM - KIIMEHTCKasl.

KomnbroTep 1 Komnblorep 2

Hpuioxenne 1 IIpuioxenue 2

'

Penupextop 1

' '

JlokajabHas Kanenrtckasn CepBepHasi JlokajbHa
0C1 gacThb 1 94acThb 2 a0C?2

; :

—_— KoMMyHHKAIHOH- KoMMmynukanu- o o
B AN HBIE CpeCcTBa HHbIE CPeJCTBA -32—

JlokajabHbIE pecypchl * * JlokajibHbIE pecypchl

Puc. 7.2 Bzaumonetictsue kommoaeHToB NOS

Ecnu BbIaH 3anpoc K pecypcy JaHHOTO KOMIIBIOTEPA, TO OH IE€PEapeECOBbI-
BAETCs JIOKAJIbHOM onepanuoHHOl cucteme. Ecin ke 3To 3ampoc K yAajJeHHOMY
pecypcy, TO OH IEpENpaBisieTcs B KIMEHTCKYI0 4acTh, T npeodpa3yercs U3 Jo-
KaJlbHOM (opMBI B ceTeBOM (opMmar, U NepesaeTcss KOMMYHUKAIIMOHHBIM Cpe/l-
ctBaM. CepBepHas yacTe OC KoMIblOTEpa 2 IPUHUMAET 3a1poc, Npeodpa3yeT ero
B JIOKaJIbHYIO (pOpMYy M Tiepenaet Juisl BeinoiaHeHus: cBoel jokanbHoi OC. Ilocne
TOr0, KaK pe3yJbTaT MOJIYy4YeH, CEpBEp 00palaeTcs K TPAHCIIOPTHOM MOACUCTEME U
HaIpaBJsieT OTBET KIMEHTY, BblAaBiieMy 3amnpoc. Kiauenrckas yactb npeoOpasyer
pE3yJIbTaT B COOTBETCTBYIOIIUM (popMaT U aipecyeT ero TOMY MPUIOKEHHUIO, KO-
TOPOE BBLAAJIO 3aIPOC.

Br100p ceTeBOii ONEPALIMOHHOM CHCTEMBI
[Ipu BEIOOpE ceTEeBOM OMEPaIMOHHON CUCTEMbI HEOOXOAUMO YUUTHIBATH:
— COBMECTHMOCTb 00OpYy10BaHUS;
— THII CETEBOI'0 HOCUTEIIS;
— pasMep cery;

— CCTCBYIO TOIIOJIOTHIO,
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— TpeOoBaHUS K CEPBEPY;

— ONepallMOHHBIE CHCTEMBI Ha KIIMEHTaX U cepBepax;
— ceteBad (ailioBas cucrema;

— cormamieHus 00 UMeHaX B CETH;

— OpraHu3anusa CCTCBbIX YCTpOﬁCTB XpaHCHU .

Tema 2. Ognopanrossie NOS u NOS ¢ BblIe/ICHHBIMH CepBepaMu

B 3aBucuMocTH OT TOro Kak pacipcCaciiCHbI q)YHKI_II/II/I MCIKIAY KOMIIBIOTCpA-
MU CCTH, CCTCBBIC ONICPAITMOHHBIC CUCTEMBI, a4 CIICIOBATCIIbBHO, U CCTU ACIIATCA HaA
ABa KJIaCCa: OAJHOPAHTOBLIC N CCTU C BBIACIICHHBIMU CCPBCpPaAMU.

Ecnu kommbioTep mpeocTaBisieT CBOU PECYPCHl APYTUM IMOJIH30BATEIISIM Ce-
TH, TO OH UTpaeT poiib cepepa. [Ipu 3ToM KOMIbIOTEp, OOpaIIaOUUiics K pecyp-
caMm Jpyroil MaiuHbl, sIBISeTCs KiueHToM. Kommbrotep, paboTaromuii B ceTw,
MO>KET BBITIOJIHATH (PYHKIUU JUO0 KIMEHTa, 100 cepBepa, Tub0 coBMeniaTh ooe
st QyHkmu. Ha puc. 7.3, 7.4 npuBeAeHBI TPUMEPHI CTPYKTYP OJJHOPAHTOBBIX CE-
TEH U ceTell C BBIJCIICHHBIMH CEPBEPAMH.

JlokanpHast yacTh JlokanpHast yacTh JlokanbHas 4acTh JlokanpHast 4acTh
Kmuent-| | Cepsep- Knment- Kmuent- | | Cepsep- Cepsep-
cKas Has cKas cKast Hast Hast
4acTh 4acTh 4acTh 4acTh 4acTh 4acTh
KommyHuKannoHHas KommyHuKannoHHas KommyHuKannonHas KommyHuKannonHas
4acTh 4acTh 4acTh 4acTh

JL JL JL I
g ! \ r— w )

Puc. 7.3 Onnopanrosast ceTh

Ecnu BblnonHEHHE KakuX-IMOO CepBEPHBIX (PYHKIUU SBISETCS OCHOBHBIM
Ha3HAYEHUEM KOMIIBIOTEPA, TO TAaKOW KOMIBIOTEP HA3bIBAE€TCS BBIJAEIEHHBIM CEp-
BEpOM. B 3aBHCHMOCTH OT TOro, KakOd pecypc cepBepa SIBISETCS pa3lIeisieMbIM,
OH HasbIBaeTcs (ailin—cepBepoM, (hakc—cepBepoM, HMPUHT—-CEPBEPOM, CEPBEPOM
npuioxenuii, ceppepom bJl, Web—cepsepom u T. 1. Ha BbigeneHHbIX cepBepax
yctanaBnuBaeTcsi OC 11 BBIIIOJIHEHUS T€X WIM UHBIX CepBEPHBIX GyHKUUN. BbI-
JEJIEHHBII CepBEp HE MPHUHATO MCIIOIb30BaTh B KAYECTBE KOMIIBIOTEPA JJIs1 BBITIOJI-
HEHHUs TEKYIIHX 3aJ]1ad, HE CBS3aHHBIX C €T0 OCHOBHBIM Ha3HAYEHHUEM, TaK KaK 3TO
MOKET YMEHBUIUTh POU3BOIUTEIBLHOCTh €r0 PabOThI KaK cepBepa.

B oHOpaHroBBIX CeTSIX BCE KOMIBIOTEPHI PaBHBI B MpaBax JOCTYIMa K pe-
cypcam npyr apyra. Kaxaplii moiab30BaTeilb MOXKET [0 CBOEMY >KEJIaHUI0 O0b-
SABUTH KaKOU-TNOO pecypc CBOEro KOMITbIOTEPA pa3/ieiieMbIM, IOCJIE YeTro Jpyrue
MOJIb30BATENI MOTYT €T0 IKCIUTyaTUPOBaTh. B Takux ceTsX Ha BCEX KOMIIbIOTEpaxX
ycTaHaBnuBaeTcs ogHa U Ta xe OC, koTopas MpeAoCTaBIsAeT BCEM KOMITbIOTEPAM
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B CETH NOMEeHYUAIbHO PaBHBbIE BO3MOXKHOCTH. OTHOPAHTOBBIE CETH MOTYT OBITh
noctpoeHsl, Hampumep, Ha 6aze OC LANtastic, Personal Ware, Windows for
Workgroup, Windows NT Workstation. OgHOpaHroBbI€ CETH TPOIIE B OpraHu3a-
UM ¥ DKCIuTyaTanuu. Ho oHU NMPUMEHSIOTCS B OCHOBHOM JUIsSI OOBEIUHEHUS He-
OONBIINX TPYNI TIOJh30BaTENICH, HE MPEABSBISIONIUX OONBIINX TPeOOBaHWHA K
o0BeMaM XpaHUMOW HHQOPMAIINH, €€ 3alIUIIIEHHOCTH OT HECAHKIIMOHUPOBAHHOTO
JOCTYTa U K CKOPOCTH JTOCTYyTIA.

[Ipy MOBBIIEHHBIX TPEOOBAHUAX K ATHUM XapaKTepUCTHUKaM Oojee Moaxo-
JSUIUMU SIBJISIIOTCS CETH C BBIJEICHHBIMHM CEpBEpaMH, /i€ CEpBEp JIyUllle peraet
3ajaqy oOCIyKUBaHUS M0JIb30BaTEIEH CBOUMHU PECYPCAMMU, TaK KaK €ro ammapary-
pa U ceTeBas OIEpallMOHHAsl CUCTEMA CIIEIUAIBHO CIIPOEKTUPOBAHBI IS OTOH Iie-
.

HeenbiOeneHHbIlU cepeep  BbideneHHbIe cepsepbi

JlokanbHas 4acTh JlokanbHas 4acTh * Qadn-cepsep
e [lpuHm-cepsep

* Cepsep ydaneHHo20
Kiuent-| | CepBep- Cepgep- | | Ceprep- | | CepBep- docmyna
CKasAa Hast Hast Hast Hast
4acCThb 4acCThb 4acCThb 4acCThb 4acCThb
KommyHuKannonHas

KOMMyHI/IKaHI/IOHHaH qacCThb

qacThb

Q‘L Q‘L
0 | | Cetb | | )
It il L T

JloxanpHas 4acTh JlokanpHas 4acTh JlokanpHas 4acTh JlokanpHas 4acTh
Kmuent-| | Cepsep- Kinnent- Kinnent- Kinnent-
cKast Hast cKast cKast cKas
4acTh 4acTh 4acTh 4acTh 4acTh
KomMyHukarnmoHHast KoMmMyHukarnmoHHast KoMmMyHukarnmoHHast KoMmMyHukarnmoHHast
4acTh 4acTh 4acTh 4acTh

HeebideneHHbIl
cepsep Pabouyue cmanyuu

Puc. 7.4 KnueHr cepBepHas ceTh

B ceTsix c BBIIETICHHBIMH CEPBEPAMM Yalle BCETO HCIOJIB3YIOTCS CETEBBIE
ONEPALIMOHHBIE CUCTEMBI, B COCTAB KOTOPBIX BXOJIUT HECKONBKHX BapuaHTOB OC,
OTJIMYAKOIINXCSI BO3MOKHOCTSIMU CEPBEPHBIX vacTteil. Hanmpumep, cereBas onepa-
nuonHas cucrema Novell NetWare numeer cepBepHbIil BapuaHT, ONTUMHU3UPOBAH-
HBIW 1711 pabOThl B KauecTBe (ailii-cepBepa, a TakKe BapHaHThl 000JI0UEK I pa-
004YuX CTaHLMN C pa3IuyHbIMU JOoKaIbHbIMU OC, mpuueM 3TU 00O0JOYKH BBIMOJ-
HSIOT UCKIIOYUTENBHO (QyHKIMU KiueHta. pyrum npumepom OC, opueHTUPO-
BAHHOW Ha MOCTPOEHUE CETH C BBIIECIICHHBIM CEPBEPOM, SIBISETCA ONEPALIMOHHAS
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cuctema Windows NT. B ornuuue ot NetWare, 00a BapuaHTa I1aHHON CeTEeBOi
OC — Windows NT Server (mis BeienernHoro cepepa) u Windows NT Work-
station (151 paboyeil cTaHIMK) - MOT'YT MOJAEPKUBATh PYHKIIMU U KIIMEHTA U Cep-
Bepa. Ho cepsepnbiii Bapuant Windows NT mmeeT Oosbliie BO3MOXKHOCTEH st
MIPEAOCTABIEHUSI PECYPCOB CBOEr0 KOMIBIOTEPA IPYTUM MOJb30BATESAM CETH, TAK
KaK MOXKET BBINOJHATH Oosiee MUPOKU Habop QPyHKIM, moaIepKUBaeT OoJblIee
KOJIMYECTBO OJJHOBPEMEHHBIX COECIMHEHUHN C KIMEHTAMH, PEAIU3YET LEHTPAIN30-
BaHHOE YTPaBJIEHUE CEThI0, UMEET 00Jiee Pa3BUTHIE CPE/ICTBA 3AIIUTHI.

Tema 3. NOS aas cereit MacmiTada npeanpusiTus

CereBbie ONepaliOHHBIE CUCTEMBI UMEIOT Pa3HbIe CBOWCTBA B 3aBHCUMOCTH
OT TOTO, IPE/IHa3HAUYEeHbl OHM JJIsl ceTel MaciuTaba paboueid rpymisl (0TAeNna), 1s
ceTeil MaciTaba KaMITyca WK JIJIsl ceTeld MaciiTada mpenpusTus.

Cemu omoenog WCHONB3YIOTCS HEOOJBIION I'PyNION COTPYJHUKOB, pella-
IOUMX o0mue 3axauu. ['TaBHOM IeNIbl0 CETH OTHeNa SBJSETCS pas3fiesieHue JIo-
KQJIBHBIX PECYpPCOB, TAKUX KaK MPUJIOKEHHUS, TaHHbIC, Ja3€PHbIC TPUHTEPHl U MO-
nembl. CeTu OTAeNI0B OOBIYHO HE Pa3/IEIsAIOTCs Ha MOJCETH.

Cemu kamnyco6 COCIUHSIIOT HECKOJIIBKO CETEH OTAENIOB BHYTPU OTIEIBHOIO
31aHUS WIH OJHOW TEPPUTOPHUH MPEANPUATHA. DTH CETH SIBIISIIOTCS BCE €IIE JIO-
KJIBHBIMHM CETSIMH, XOTSI U MOTYT IIOKPBIBATh TEPPUTOPUIO B HECKOJIBKO KBaapaT-
HBIX KUJIoMeTpoB. CepBUCHI TakoW ceTh 00eCleunBalOT B3aUMOJCHCTBUE MEXIY
CeTSIMU OTHEJOB, JOOCTYN K 0a3aM JaHHBIX MPEANpPUATHS, IOCTYN K (akc—
cepBepaM, BBICOKOCKOPOCTHBIM MOJEMAaM M BBICOKOCKOPOCTHBIM IPUHTEPAM.

Cemu npeonpusmus (kopnopamugHvle cemu) 0ObEIUHIIOT BCE KOMIBIOTE-
pBI BCEX TEPPUTOPHH OTIACIBHOTO THpeanpusatus. OHU MOTYT MOKPBIBAaTh TOPO/I,
PETHOH WM JaKe KOHTHHEHT. B TakuX CETSIX IMOJIb30BaTEISAM IPEIOCTABIISCTCS
J0CTYNI K MHGOPMAIMHM B MPUIOKEHUSAM, HAXOAITUMCS B IPYTUX pabOYUX TPyII-
nax, OT/elNax, Moapa3eICHUIX U MTa0-KBapTUPaX KOPIOpaIny.

CeTH 0TI€JI0B

['maBHOM 3azauent OonepalMOHHON CUCTEMBI, UCIIOJIB3YEMOM B CETH MaCIIITa-
0a oTaena, ABISETCS OpraHu3alusl pa3/iesIeHUs] PECYpCOB, TAKUX KaK MPUIIOKECHHUS,
JTaHHBIE, JIa3€PHBIC MIPUHTEPHI U, BOBMOXKHO, HU3KOCKOPOCTHBIE MOJIeMbl. OOBIUHO
CETH OTJEJIOB UMEIOT OJWH WIH JBa (hailyIoBBIX cepBepa U He Oojee yem 30 mosb-
30BaTeNel. 3aayu YNpaBJICHUS HA YPOBHE OTAE]a OTHOCUTEIBHO MPOCTHL. B 3a-
Ja4u aJMUHUCTpATOpa BXOJUT J00aBJICHHE HOBBIX IOJIB30BaTENICH, yCTpaHEHUE
MPOCTHIX OTKA30B, MHCTAJUIALIMA HOBBIX Y3JIOB M YCTAaHOBKA HOBBIX BEpPCHIl MPO-
rpaMmMHOro odecrnedeHus. OneparmoHHbIe CUCTEMBI CETEH OTIEIOB XOPOIIIO OTpa-
0o0TaHbl U pa3HOOOPA3HBI, TAK K€, KAK U CAMHU CETH OTJIEJIOB, Y€ JaBHO MpUMe-
HAIOIIUECS U JOCTAaTOYHO OTJIaXKeHHBIC. Takasi ceTh 0OBIUHO UCTIONB3YET OJIHY WU
MakcumyMm aBe cereBble OC. Yamie Bcero 3To CETh € BBIACICHHBIM CEPBEPOM
NetWare win Windows NT, win sxe oqHOpaHroBasi ceTh, HaripuMep cetb Windows
for Workgroups.
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OmnepanuoHHas cuctema, paboTaromas B CETH KaMIlyca, JJ0JKHa oOecreun-
BaTh I COTPYIHUKOB OJHHUX OTJEIOB JOCTYI K HEKOTOPBIM (haiiiaM U pecypcam
CeTell Apyrux OTHENOB. YCiyry, npenocrasisieMble OC ceTell KamIycoB, HE Orpa-
HUYMBAIOTCA MPOCTHIM pa3jiesieHneM (aiaoB U MPUHTEPOB, a YACTO MPEAOCTaBIIs-
10T JIOCTYM U K CepBepaM JIPyrux TUIOB, HapuMep K (hakc—cepBepaM U cepBepam
BBICOKOCKOPOCTHBIX MOJIEMOB. Ba)XHbIM CepBHCOM, MPENOCTABISAEMBIM OIEpalln-
OHHBIMU CHUCTEMaMHU JAHHOTO KJIacca, SIBISETCA JOCTYIl K KOPIOPATUBHBIM Oa3am
naHHbIX. MIMEHHO Ha ypOBHE CETH KaMIlyca HauMHAIOTCs MpoOJeMbl HHTETpaIUu.
B oOmem ciyuyae, oTaensl yxe BbIOpanu i ¢e0si TUIIbI KOMIIBIOTEPOB, CETEBOTO
000pyZ0OBaHUS U CETEBBIX OMEPALMOHHBIX cUcTeM. OYeHb YacTO CETh KaMIryca Co-
€OUHSET Pa3HOPOJHBIE KOMIBIOTEPHBIE CUCTEMBI, B TO BPEMs KaK CETH OTHEIOB
WCIIOIb3YIOT OJTHOTUIIHBIE KOMIIBIOTEPHI.

KopnopaTtusnsbie ceTn

KopnopaTtuBHasi ceThb COCIUHSET CETH BCEX MOJPa3eiICHUN MPEIPUATHS
JakKe HaXOJAIIUXCS Ha 3HAYMTEIBHBIX PAacCTOSHUAX. KopropaTWBHBIC CETH WC-
noyb3ytoT TiobanbHbie B3 (WAN links) nms coeauHeHUs JIOKalIbHBIX CeTel
WM OTACIBHBIX KOMIBIOTEPOB. [10b30BaTEIISIM KOPITOPATUBHBIX CETEH TPeOYyIOT-
Csl BCE T€ MPUJIOKEHUS U YCIIYTH, KOTOPhIC UMEIOTCS B CETSAX OTACIIOB M KaMITyCOB,
TUTFOC HEKOTOPBIC JOIMOJHUTEIIBHBIC MPUIOKCHUS U YCIYTH, HAlPUMEP JOCTYI K
MPWIOKCHUAM MEHHPPEHMOB W MHHHKOMIIBIOTEPOB W K TJIOOQIBHBIM CBS3SIM.
Hapsny ¢ 6a30BeIMH cepBHCAMHU, CBI3aHHBIMU C pa3jelicHueM (ailyioB U MpUHTE-
poB, cereBass OC, xotopasi pa3pabaThIBaeTCs Il KOPIOpAIMi, JOJKHA MOIEP-
KUBaTh OoJiee NMIUPOKHH HAOOpP CEPBHCOB, B KOTOPBIM OOBIYHO BXOJAT IOYTOBAS
ciyx0a, cpelcTBa KOJUIEKTUBHOM padOThl, MOAJNEPKKA YIAJICHHBIX IOJIb30BaTE-
neH, pakc-cepBuc, 00pabOTKa TOJIO0COBBIX COOOIIEHUN, OpraHU3aIKs BUACOKOHDE-
PEHLUH U Jp.

K mpusnakam kopropatuBHbBIX OC MOT'YT OBITh OTHECEHBI TAK)KE CIICIYIO-
1[1e 0COOEHHOCTH.

1. Ilooodepaicka npunosicenuti. B KOpIOpaTUBHBIX CETSIX BBITOJIHAIOTCS CIOXKHbBIE
MPUIOKEHUS, TPeOYIOIINE JJI BBHINOJTHEHUS OOJIBIION BHIYUCIUTEIBHON MOIII-
HocTH. [Ipunoxenus OyayT BbINOIHATHCS Oosiee 3(hPEeKTUBHO, €ciiu UX Haubo-
Jiee CJIOHbBIEC B BHIYMCIUTEIbHOM OTHOLIEHUU YaCTH MEPEHECTH Ha CIEIUATbHO
IpeIHa3HaYEHHBIN JI TOI0 MOILIHBIA KOMIIBIOTEP — cepeep NPUnOACEHU.

2. Cnpasounas cnyaxcoa. Kopnopatuaas OC nomkHa XpaHUTh HHPOPMAIHIO 000
BCEX MoJib3oBaTeNsix M pecypcax. Hampumep, B Windows NT umeercs mo
KpallHell Mepe MATh Pa3IMYHbIX TUIIOB CIPABOYHBIX 0a3 NaHHbIX. [ J1aBHBIN
crpaBoyHuk gomeHa (NT Domain Directory Service) xpanut uHbOpMaIum© O
MOJIb30BATENIAX, KOTOpas HUCIONb3YyeTCS MpPH OpraHu3alud MX JOTUYECKOTO
BXOJla B ceTh. JlaHHBIE O TEX K€ IMOJIb30BATEISAX MOTYT COAECPKATHCA U B JIPY-
rOM CHPaBOYHHUKE, HCHOJIb3YEMOM 3JIeKTpOHHOU moyToir Microsoft Mail. Eme
Tpu 0a3bl JAHHBIX TOJAECPKUBAIOT pa3pelICHHE HU3KOYPOBHEBBIX aJpPECOB:
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WINS ycranaBnuBaer coorBeTcTBue Netbios-umen IP-anpecam, cnpaBoyHUK
DNS — cepBep UMEH IOMEHA — OKa3bIBAETCS MOJE3HBIM NpH noAkIroueHn NT-
cetu K Internet, u, HakoHel, cipaBoyHUK TpoTokoiaa DHCP ucnonssyercsa s
aBToMarnyeckoro HazHaueHus [P-agpecoB komneroTepam cetu. Hannuwue enu-
HOM CHpPaBOYHOM CIYXOBI JJISI CETEBOM OINEpallMOHHOW CUCTEMBl — OJUH W3
BOKHEUIIMX IMPU3HAKOB €€ KOPIIOPATUBHOCTH.

3. beszonacnocms. Ocolyto BaxxkHocTh 11 OC KOpHopaTUBHOM ceTu npuodpera-
I0T BOMPOCHI 0€30MacHOCTU JaHHBIX. J[JI 3alIUThl TaHHBIX B KOPIOPATUBHBIX
CeTSAX HapsAy C pa3IMYHbIMM alapaTHBIMU CPEACTBAMHU HMCIOIb3YETCs Cpell-
CTBa 3alllUThI, MPEIOCTABISIEMbIE ONEPAMOHHOW CHCTEMOW: H30UpaTesbHbIE
WM MaHJaTHBIE MIpaBa JIOCTYIIA, CIOKHbIE TPOUEAYpPhl ayTeHTU(PUKALIMH [T0JIb-
30BarTeseH, NporpaMMHast Imu@parms.

Tema 4. CereBbie OC NetWare ¢pupmbi Novell

Hasnauenune OC NetWare

@aitnoselil cepBep B OC NetWare siBnsiercst oObrunbiM [1K, cereBas OC ko-
TOPOro OCYIIECTBIsIeT ynpasieHue padoroi JIBC. OyHkuuu yrpaBieHUs] BKIIO-
YaloT KOOpJMHALMIO pabouuX CTaHIMN M pEeryjJupoBaHUE Mpoliecca pasieieHus
¢aiinos u npunrepoB B JIBC. CeteBbie ¢aiinbl Bcex paboyux CTaHIMN XpaHATCS
Ha KECTKOM Jucke (aiioBoro ceppepa, a He Ha AMCKax paboyuX CTaHIIMMA.

CereBas onepanonHas cuctema NetWare 1omyckaeT UCIOIb30BaHuE Ooiee
JBYXCOT THUIIOB CETEBBIX aJalTepoB, 0ojiee CTa THUIOB AUCKOBBIX MOJCUCTEM JIJISt
XpaHEHHUs JIaHHBIX, & TAKXK€ YCTPOUCTB AyOJMpOBAaHMS JaHHBIX U (PailIOBBIX cep-
BEPOB.

OC NetWare Bepcuii 3 u 4 npenHazHaueHbl Uil oOecriedeHUsl JOCTyIa K
o0LIMM pecypcaM CEeTH CO CTOPOHBI HECKOJBKUX IMOJIb30BaTeneil. B kauectBe Ta-
KHX PECYPCOB BBICTYHAIOT (paiiiibl TaHHBIX, TPUHTEPHI, MOJIEMbI, MOAYJIU U T. 1.

NetWare nogaepxuBaeT BO3MOKHOCTh OMMCAHMS PA3JIMUHBIX TUIIOB 00BEK-
TOB: MOJb30BaTENCH, rpynm, (GalIoBBIX CEPBEPOB, ouepeqel IeuyaTd, CEpBEpPOB
neyaTtd U T. A. Kaxapii U3 3TUX TUIOB OOBEKTOB MMEET CBOM HAOOp CBOMCTB.
Hanpumep, 00bEKT—T10JIH30BATENIb XapaKTEPU3yeTCs CICAYIOIMUMHU aTpUOyTaMH:
napoJib, 0AJIAHCOBBINA CUET, CIUCOK Tpynn. 3HAaUYeHUEM aTpulyTa SBISIETCS Ta CO-
BOKYITHOCTh JaHHBIX, KOTOpasi COACPKUTCS B MOJIAX 3TOro atpudyrta. CucremHas
0a3a TaHHBIX TPEACTABISAECT CO00M MHOXKECTBO (paitioB, XpaHsmuxcs Ha Tome SY S
(aiinoBoro cepaepa.

CrpykrypHas cxema OC

Crpykrypnas cxema OC npusenena Ha puc. 7.5. Sapo OC NetWare 3arpy-
xaetcs B OII ¢aitnosoro cepsepa uz-noa DOS. B nponecce GpyHKIMOHUPOBAHUS
AJIpO BBITOJIHSET TaKXKE€ POJIb IUCIIeTYepa HUTEH (3a71a4) onepaluoOHHON CUCTEMBI.
Kaxmas HuTh unu cBszaHa ¢ kakuM-1u60 NLM-moaynem (NetWare Loadable
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Module — 3arpyxxaembiii Moaynb NetWare), unu npeacraBisieT coO0il BHYTpPEH-
Hioto 3aaay OC. NLM-moayinb — ato ucnonnsieMbrit aitn OC NetWare 3 u 4.

CucremHas 0a3a HAaHHBIX CCTCBLIX PCCYPCOB ABJIACTCA YAaCTbIO OIICPAIIUOH-
HOM CUCTEMBbI U HUrpacT poJib HAJACKHOT'O XpaHWINIIIA CUCTEMHOM I/IH(i)OpMaI_II/II/Il

— 00 o0OBeKTax;
— 00 ux cBoicTBax (aTpubyTax);

— 0 3HAYCHMUAX ITUX CBOMCTB.

CucremHas 06a3a IIpaBa goctyna k
JAHHBIX CETEBbIX paiinam n
pecypcoB KaTajgoram
SET-napameTtpsbl
Kondurypannonnsie Anpo OC NetWare P Pel,

4— HCIoJb3yeMble Mo

daiias *.ncf
YMOJTYAHHIO

(server.exe)

A 4

NLM-monyan

Puc. 7.5 Ykpynuennas crpykrypHas cxema OC NetWare

CerteBasd ¢aiisioBasi cucrema

OnHa U3 OCHOBHBIX LieJI€ UCIOIB30BaHUS CETEN — 3TO 00ecIeYeHue 10CTy-
ra BCeX IMOJIb30BaTeNiel K OOLIUM YCTpOMCTBAM XpaHEHUs] HH(POpPMallUU, B OCHOB-
HOM, K eCTKUM Jauckam. Opranuzaius (ailyioBoil CUCTEMbI BO MHOTOM CXOXa C
opranuzauueit daitnosoit cucrembl DOS, HO Takke umeet otianuns. Kak u 8 DOS,
uHpopmals xpaHutcs B ¢aiinax. Pailnbl pa3MeaiTcs B APEBOBUIHON CTPYK-
Type KaTaJoroB M nojkartaioroB. Kopaem takoro aepesa, B orinure ot DOS, siB-
nsercs ToM. Toma pacrniosiararores Ha cepsepax. IIpu Hanuuuu COOTBETCTBYIOIIMX
IIpaB MOJIb30BATEb MOKET MOJIYYUTH JOCTYIl K TOMAM BCEX CEPBEPOB, JOCTYIHBIX
B CETH.

BOﬁHH B CCTb, MOXHO CO3daBaTb APYIruc KaTaJOru. ITonn3oBaTenu MOIr'yT
0OMEHHMBATHCS (I)aﬁHaMH depe3 3TU KATAJIOTH U XPAHUTHh B HUX CBOU COOCTBEHHBIC
(1)&171.1151. OI[HaKO MNpexKaAc 4€M HCII0JIb30BATh CO3JAaHHLIC KaTaJIOTH, HGO6XOI[I/IMO,
BO-TICPBBIX, OIIUCATHb MOJIb30BaTEJICH B CUCTEME ", BO-BTOPBIX, HAACIUTL UX IIpa-
BaMH, HCO6XOI[I/IMBIMI/I IJIA JOCTYIIA K KaTaJloraM.

[Tonp30BaTeNnb OCYIIECTBISIET JOCTYM K (paitnam u katainoram NetWare ¢ pa-
O0ouell cTaHLMU, HA KOTOPOW YCTAHOBJIEHA CBOSI OMNEpalMOHHAs CUCTEMa, HaIpH-
mep DOS

OcHOBHBIE ceTeBble BO3MOKHOCTH

NetWare nonaiepuBaet clielyloine YpOBHH MPOTOKOJIOB MO Kiaccuduka-
mu OSI:
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— KaHaJbHBINM, 00palaThIBAIOUIUI 3aroJIOBOK Kajpa (IpailBEp ceTeBOro ajarnre-
pa);

— ceteBoit (mpotokoiibl IPX, SPX, NetBIOS, TLI);

— TtpancnoptHbii (mpoTtokoiibl SPX, NetBIOS, TLI, NCP);

— ceancoBbil (mpotokoiibl NetBIOS, NCP);

— npukiagHoit (mpotokoinsl RIP, NLSP, SAP).

[Iporokon IPX (Internetwork Packet eXchange) oOpabaTkiBaeT makeTsl, siB-
JISIOLMECS OCHOBHBIM CPEJICTBOM, KOTOPOE MCIOJB3YETCA MPU Nepeiaue JaHHBIX B
cersax NetWare.

[Iporokon IPX onpenensier camblii OBICTPBIA YPOBEHb Mepelayl AaHHBIX B
ceTsix NetWare. OH OTHOCHUTCS K KJIacCy AEHTarpaMMHBIX ITPOTOKOJIOB TUIIA "'TOY-
Ka—Touka" 0€3 YCTaHOBJIEHUS COEIMHEHMsI. DTO O3HAYAET, YTO Ballle MpPUKIAIHON
nporpamMme He TpeOyeTcs yCTaHaBIMBATh CIIELMAJIbHOE COEIMHEHHUE C IoJlydaTte-
neM. Bripouewm, IPX nmeeT HECKOIBKO HEJOCTATKOB:

— HE rapaHTUPYET JOCTAaBKY JNAHHBIX;

— HC TapaHTHUPYCT COXPAHCHUA HpaBI/IHBHOﬁ MOCJICAOBATCIIBHOCTH IIPpHU HpI/IéMe
ITIaKCTOB,

— HE MOJAABJISIET NMpueM AyOJIMPOBAHHBIX MMAKETOB, T. €. 00pabOTKa OMIHUOOK, BO3-
HUKAOIWUX Ipyu nepenade nakeroB IPX, Bo3nmaraeTcs Ha NPUKIAAHYIO TIPO-
rpamMMmy, IPUHUMAIOIIYIO aKEThI.

VYKa3zaHHBIX HEJOCTATKOB HE UMEET MPOTOKOJ TPAHCIOPTHOro ypoBHS SPX
(Sequenced Packet eXchange), opueHTUpPOBAaHHBIN HA YCTAHOBJICHUE COCIUHECHUS.
[Tpotokon SPX o6pabarbiBaeT maker SPX. OuenuBas mnpoTtokossl [IPX u SPX,
MOXHO CKa3aTh, 4To Ipotokoi IPX 6wicTp, HO SPX Hanéxen. B NetWare mpoTo-
koi NETBIOS sBnsierca Hagctpoiikoi Hag npotokonom IPX u ncnonesyercs nis
opraHu3auuMd oOMeHa JaHHBIMH Mexay pabounmu cTaHiusMu. [Iporokon
NetBIOS peanuzoBan B Buje pe3unentHor nporpammbl NetBIOS.EXE, Bxoasiieit
B KOMIUIEKT noctaBku NetWare. CpaBHUBass METOAbI aapecalii, UCIOIb3yEMbIE
npotokosiamu [PX/SPX u NetBIOS, M0oxkHO 3aMeTUTh, 4TO METOJ apecaliuu Ipo-
tokosna NetBIOS Gonee ynoGeH. Bel Moxere aapecoBaTth JaHHBIE HE TOJBKO OJI-
Hoil ctanumu (kak B IPX u SPX) unu Bcem cranuusam cpazy (kak B IPX), Ho u
IpYyIIIE CTAHIMN, UMEIOIINX OJUHAKOBOE TPYIIIOBOE UMS.

3ammura unpopmMannu

CpenctBa 3amuThl HHPOpMAIK BCTpoeHBI B NetWare Ha 0a30BbIX YPOBHIX
OTIEPAIIMOHHONW CHUCTEMBI, a HE SBISIOTCS HAJICTPONKOW B BHJIE KaKOTO-IHOO MpH-
noxenus. [lockonpky NetWare ucronbzyeT Ha Qaiin-cepBepe 0co0yI0 CTPYKTYpY
¢aitnoB, TO MOIB30BATENN HE MOTYT MOIYYUTh JOCTYI K CETeBBIM (paiimam, maxe
€CJIM OHU ToJTydaT (pu3nveckuid JocTyn K (aitn-cepsepy.

Onepamnmonnesie cucteMbl NetWare cojep:kart MEXaHW3MBbl 3alUTHI CIETY-
IOIIUX YPOBHEM:
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— 3ammTa HHPOPMALIMHU O TI0JIH30BATEINE;
— 3amMTa napoiem;

— 3alMTa KaTajloros;

— 3ammuTa Qainos;

— MeXceTeBas 3aIuTa.

C touku 3penus 3amutbl OC NetWare He Aemaer pa3audus MEXIy orepa-
[IMOHHBIMHA CHCTEeMaMHu pabouux ctaHiui. CtaHIuu, padoTaroniye Mmoj yrpaBiie-
nuem DOS, Windows, OS/2, Macintosh u UnixWare, 006CiTy>KUBaroTCsl COBEpIIIEH-
HO OJMHAKOBO, W BC€ (YHKIIUW 3aITUTHI MPUMEHSIIOTCS KO BCEM ONEPAIMOHHBIM
CUCTEMaM, KOTOPbIE MOT'YT MUCIIOJIb30BaThCs B cet NetWare.

Tema 5. CemeinictBo ceteBbIX OC Windows NT

B utone 1993 r. nossunuck nepssie OC cemeirictBa NT — Windows NT 3.1 u
Windows NT Advanced Server 3.1. Beixon Bepcuu 3.5, 3aMEeTHO CHUBHBIIIEH Tpe-
OOBaHMsI, TIPEIBABIAEMbIC K TCXHUKE, W BKIIIOYABIICH pSJI MOJE3HBIX (DYHKITHH,
MOJIOKHIT Hauajo crpeMurenbHomy pocty nomnyssipaoctd OC Windows NT. Cero-
JHS OHA IIUPOKO MPHMEHSETCS CaMbIMU Pa3HBIMHM OpPTaHU3aIMSIMH, B TOM YHCIIE
OaHKaMH, 3aBOJIaMH M WHIMBHIYaJIbHBIMH TIOJb30BaTesiMu. OrepanioHHas CH-
ctema Windows NT Server ceptuduiipoBana Ha COOTBETCTBUE YPOBHIO Oe3omac-
HocTH C-2. A Take MMEET BCTPOCHHBINH KpuUnTorpapudeckuii nHTepdeiic, mo3Bo-
JISFOIIUM MPUIIOKEHUSIM CTaHJIapTHBIM 00pa3oM 00pamaThCss K CUCTEMaM KPHUITO-
3aIUTHl PA3HBIX TPOU3BOIUTEIICH.

Crpykrypa Windows NT

CrpykrypHo Windows NT MoxkeT ObITh Ipe/icTaBlieHa B BUJIE JIBYX YacTEH:
YacTh OINEPAlMOHHOW CHCTEMBI, padoTalolias B peXKUME MOJb30BaTelNsd, U YacTh
OTIEPAIIMOHHON CUCTEMBI, paboTaroiias B pexume sjapa (puc. 7.6).

Windows NT Server MokeT BbICTyNaTh Kak:
(aiin-cepsep;
cepBep TeuaTH;
cepBep NPUIOKECHUH;
KOHTPOJIIEP TOMEHA;
cepBep YAAJIEHHOTO JTOCTYTIA;
cepsep Internet;
cepBep obecrieueHus1 0€30MaCHOCTH TaHHBIX;
CepBep pe3epBUPOBAHUS JTaHHBIX;
CEpBEP CBS3U CETEU;
cepBep BCIIOMOTATEIBHBIX CITYKO.
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Cepsep Cepsep
npoueccoB namMsaTH
cepsep
IIpuioxenns
cepsep

Omeem 3anpoc  3anpoc Omeem

Pesicum nonvzosamens

Peoicum s0pa

Annaparypa

Puc. 7.6 Ctpykrypa OC Ha 6a3ze MUKpoOsiapa

CeteBble cpeacTBa

CpenctBa cereBoro B3aumozeicTeuss Windows NT HampaBieHbl Ha peasnu-
3aI[MI0 B3aUMOJICUCTBUS C CYIICCTBYIOIIMMHU TUIIAMH CETeH, oOecredeHue BO3-
MOHOCTH 3arpy3Kd M BBITPY3KH CETEBOI'0 MPOTPAMMHOI0 OOECIIEUeHHUs, a TaKkKe
Ha MOJJIEP)KKY pacipeaeICHHbIX MPUIOKECHUN.

Windows NT ¢ Touku 3peHuss peain3aluu CETeBBIX CPEIICTB UMEET ClIeay-
IOLI1Ee 0OCOOEHHOCTH:

— BCTPOEHHOCTb Ha YPOBHE JIpaiiBEpOB, 00ecrieunBaeT ObICTPOACHCTBHE;

— OTKPBITOCTb, MPEANOJaraeT JErkocTh JAMHAMUYECKON 3arpy3Ku/BBITPY3KH U
MYJIBTUIIEKCUPYEMOCTh POTOKOJIOB.

— Haluyue cepBuca BbI3oBa yhaneHHbix npoueayp (RPC — Remote Procedure
Call), "MeHOBaHHBIX KOHBEHEPOB M MOYTOBBIX SIIMKOB JUIsI MOJAEPKKH pac-
MPEAEIEHHBIX PUII0KEHU.

— Hanuuue OOIIOJIHUTCIIBHBIX CCTCBLIX CPCACTB, IMO3BOJAOIUX CTPOUTH CETU B
MaciTadax KOopHopanuu: AOIIOJIHHUTCIIBHBIC CPCICTBA 6630HaCHOCTI/I, OCHTpa-
JIN30BAHHOC AaAMHWHHCTPHUPOBAHHC, OTKaSOYCTOﬁqHBOCTB (I/ICTO‘{HI/IK 6CCHCpC-
OOMHOTO IMUTAHU:A, 3CPKAJIBHBIC I[I/ICKI/I).

CoctaB Windows NT

Windows NT mpeacrtaBiseT u3 ce0s MOIYIbHYIO OMEPAIMOHHYIO CUCTEMY.
OCHOBHBIMU MOAYJIAIMU ABJISIFOTCA

— VYposens anmnapatHbix adctpakuuii (Hardware Abstraction Layer — HAL);
— Snpo (Kernel);

— Hcnonnstomas cucrema (Windows NT executive);

— 3ammrtHble noacuctemsl (Protected subsystems);

— Toacuctemsl cpensl (Environment subsystems).
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POSIX- Win32- QS/2- Logon-
KJIHEHT KJIMEHT KJIMEHT KJIHEHT Ipunoscenus
A Y Y Y
A 4 v Cepeepul
HO]IC"CTeMa HO]IC"CTeMa (3GWHZM€HHbl€
POSIX 0S/2 noocucmembwt)
A 4 A 4
IMoacucrema IMoacucrema
Win32 0€30IMacHOCTH
Peowcum nonrvzosamens
Windows NT executive Pedicum ﬂ@p a
CepBuCcHbIE PYHKIUH CHTEMbI Menexep
BBO/1a/BBIBOJA
CpencTBo i
Menenxep pex Menenxep Daiinoan
Menen:xep Menemxep |JIOKaJIbHOIO . CHCTEeMa
00bEKTOB CEPLIOK MpOIIeCCOB | BHI30BA NMPO BHPTYAILHOH K
Ge30macHoCTH HaMATH -
neayp MeHeIKep
Sinpo Windows NT Apaiisepni
yCTpoOiicTB
YpoBeHb annapaTHbIx adcTpaKkuuii

y y A
AnnapartHble CpeACTBa

Puc. 7.7 Ctpykrypa Windows NT

CsBoiictBa Windows NT

Ynyuwennoe aemo pacnosnasanue annapamypwvl, BO3SMOXHOCTb PYYHOI'O
BbIOOpa ¥ KOHPUTYPUPOBAHMSI CETEBBIX aaNTEPOB, €CIM AaBTOMAaTUYECKOE PacIio-
3HABaHUE HE AET MOJIOKUTEIIBHOIO PE3yNbTaTa.

Bcempoennaa coemecmumocmo ¢ NetWare. BO3MOKHOCTB BBIIIOJIHEHUS POJIH
nuro3a Kk cetsim NetWare, tak yto Windows NT-koMmbroTepbl MOTYT MOIy4YaTh
JOCTYTI K (haityiam, MpUHTEpaM U cepBepaM npuiokennit NetWare.

Bcempoennas noooepoicka TCP/IP. HoBast BRICOKOTIPOU3BOAUTEIbHAS Pealn-
3amst ipotokosioB TCP/IP, koropas oOecrieunBaeT MpocToe, MOIIHOE pelieHue
I MEXKCETEeBOTO B3auMozaecTus. [loMumMo 3TOro, MMEIOTCss 6a30BbIE YTHUIIUTHI,
Takue Kak fip, tftp, telnet, komanmsl rarp , arp, route u finger.

3HaYUTENbHBIC YIYUIICHUS cpedcme yoanrenHozco docmyna RAS, Bkiroua-
romue noaaepxkky IPX/SPX u TCP/IP, ucnons3oBanue cranaapros Point to Point
Protocol (PPP) u Serial Line IP (SLIP). CepBep RAS mosxer Teneps noaaepxu-
BaTh 110 256 coequHenuit (BMecto 64 B Bepcuu 3.1).

[ToHas moamepkka XpaHeHUs: gcmpoennvix 06vekmos OLE 2.x u moucka
COCTaBHBIX JTOKYMEHTOB. K 3TUM BO3MOKHOCTSIM OTHOCSITCSI CBSI3bIBAHUE, BCTPaU-
BaHHE, CBA3bIBAHUE CO BCTPOCHHBIMU 0OBbekTamH, TexHojoruu "drag-and-drop" u
OLE-Automation.

Haoeoscnocmes. Tlpunoxenus, pazpadorannsie 1t MS Windows 3.x u MS-
DOS, BrimonHsAOTCS 00Jee HAJEKHO, TaK KaK KaKJ0€ MPHUIIOKEHUE Terephb pado-
TaeT B c80eM a0OPeCHOM NpOCMPAHCMEe.
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Iloooepaicka paznuunvix OC. Knuentamu B cetu ¢ Windows NT Server mo-
TYT SIBISITHCS KOMIBIOTEPHI C Pa3lUYHBIMU OMEpAIMOHHBIMEU cucTeMaMu. CTaH-
naptHo noanepxkusatorca: MS-DOS, OS/2, Windows for Workgroups, UNIX,
Macintosh, Windows NT Workstation. IIporpammHoe obecrieueHre BO3MOKHBIX
KJIIMEHTOB BKJIFOYAETCs B cTaHaapTHYIO octaBky Windows NT Server.

Bzaumooeiicmeue ¢ UNIX B Windows NT obecneunBaeTcsi mocpeacTBOM
MOJIZICPXKKK OOIINX CTaHIAPTHBIX CETeBHIX MpoTokoioB (Bkatouass TCP/IP), cran-
JapTHBIX CIIOCOOOB pacmpeeIeHHON 00paboTKH, CTaHAAPTHBIX (AMIOBBIX CHCTEM
U COBMECTHOT'O HMCIIOJIb30BaHUs JAHHBIX, a TaKkke Ojaromaps mpocTore mepeHoca
npuioxenuii. Hecmotps Ha To, uto cuctema Windows NT Oblia pazpaborana s
HOJICP)KKH paboThl MO CcXeMe KiaueHm—cepsep, Al coBMmectumoct ¢ UNIX-
XOCTaMH BCTPOCHA IMYJIISIUS TEPMUHAIIOB.

SNMP. B Windows NT umeeTcst psij CpeACTB JJIsI HHTETPALlMK B CUCTEMBI,
ucnonb3ytomue npotokosl SNMP (Simple Network Management Protocol), uro
MO3BOJISICT BBIMOJHATH yaajdeHHoe aaMuHucTpupoBanue Windows NT ¢ momo-
uipto, Hanpumep, SUN Net Manager u HP Open View. OGecneuuBaercs 1moji-
JepkKa rpaduYeCcKuX U TEKCTOBBIX TEPMHUHAIOB.

Oo6aacTu ucnoan3oBanusa Windows NT

Ceteas onepanuonHas cucteMa Windows NT Workstation MokeT UCIOb-
30BaThbcsa Kak KiIHMeHT B ceTax Windows NT Server, a Ttakxke B cersix NetWare,
UNIX. Ona MOXeT ObITh paboyeii CTaHIIMEH U B OJHOPAHTOBBIX CETSAX, BBITOTHSIS
OJIHOBpeMEHHO (YHKIIMU W KJIMeHTa, U cepBepa. A takxe Windows NT Work-
station MOKeT MPUMEHAThCS B KadecTBe OC aBTOHOMHOT'O KOMITBIOTEpA MPU HE0O-
XOJUMOCTH OOECIICYCHHUS TOBBIIICHHONH MPOU3BOJUTEILHOCTH, CEKPETHOCTH, a
TaKKe MPH PeaTn3aIiy CIOKHBIX TpadUUeCKUX MPUIIOKCHUH, HAaIPUMED B CHCTE-
Max aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUSI.

CeteBas onepanuonHas cuctemMa Windows NT Server MoxeT ObITh UCTIONb-
30BaHa, MPEeXJie BCEro, Kak cepBep B KOPIOPATHUBHOM ceTH. 3/€Ch BECbhbMa IOJIE3-
HOM OKa3bIBaCTCSI €r0 BO3MOYKHOCTH BBIIOJIHATH (QYHKIIMH KOHTpPOJUIEpa JIOMEHOB,
MO3BOJISISL CTPYKTYPHPOBAaTh CETh M YHPOIIaTh 3aJadd aAMUHUCTPHPOBAHUS M
ynpasienus. OH UCIONB3YeTCs TakKe B KaduecTBe (Qaiii-cepBepa, MpUHT—CEPBEpa,
cepBepa MPHIOKEHUH, cepBepa YIaJIeHHOro JOCTyla M cepBepa CBs3M (III03a).
Kpome toro, Windows NT Server MmoxeT ObITh UCIIOIB30BaH Kak ruiargopma s
CJIOXHBIX CETEBBIX NMPHIIOKCHHH, 0COOCHHO T€X, KOTOPBIC IIOCTPOCHBI C UCITOIB30-
BaHHUEM TEXHOJIOTHH KIIMCHT—CEPBEP.

Tema 6. CemeiictBo OC UNIX

Omnepanuonnas cucrema UNIX ¢ camoro cBoero BO3HUKHOBEHHMS ObLia IO
CBOEH CYTH CETEBOM OINEpPalMOHHOW cUcTeMOW. C MOSIBIEHUEM MHOTOYPOBHEBBIX
ceteBbIX MpoTokojoB TCP/IP xomnanus AT&T peannszoBasia MEXaHU3M MOTOKOB
(Streams), obecnieunBaronnii ruOKMe U MOJIYJbHbIE BO3MOXHOCTU JUIsl peaju3a-
LIWHA APaBEPOB YCTPONCTB M KOMMYHHKALMOHHBIX MPOTOKOJIOB. Streams mpen-
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CTaBJISIIOT COOOM CBs3aHHBIM HAO0Op CpeACTB OOIIEr0 Ha3HAYEHHUS, BKIIOUYAIOIINI
CHUCTEMHBIC BBI30BBI M TIOJIIIPOTPAMMBI, a TaK)Ke PECypCHl sapa. B coBokymHOCTH
T CPEACTBAa OOCCICUYMBAIOT CTAHMAPTHBIA WHTEPPEHC CHMBOJIBHOTO BBO-
71a/BBIBOJIa BHYTPH S/APa, a TAKKE MEKIY SIAPOM M COOTBETCTBYIONIUMH JIpaliBepa-
MU YCTPOKHCTB, MPEAOCTABIISISI THOKME M Pa3BUTHIC BOBMOXXHOCTH pa3pabOTKU U pe-
aTM3aIii KOMMYHUKAIIMOHHBIX CEPBHUCOB.

bonpmas yacte koMmmyHuKanmoHHbIX cpenctB OC UNIX ocHoBbIBaeTcs Ha
ucnoibs3oBanuu npotokosioB creka TCP/IP. B UNIX System V Release 4 mpoto-
kon TCP/IP peanu3oBan kak HaOOP MOTOKOBBIX MOJYJICH IUIIOC JOMOTHUTEIbHBIN
komnoHeHT TLI (Transport Level Interface - uTepdeiic TpaHCIOPTHOTO YPOBHSA).
TLI siBasieTrcss uHTepdeiicoM Mexay NpUKIaAHON MPOrpaMMON U TPAHCIOPTHBIM
MexanusmoM. I[lpunoxkenue, mosnb3ytomnieecss uHTepdericom TLI, momydaeT Bo3-
MOXHOCTB uctnoiab3oBaTh TCP/IP.

ITpocTeitmas ¢opma opraHuzanuu MOTOKOBOIO MHTep¢elica Moka3aHa Ha
PUCYHKE

ITonn3oBaTeIbCKHHA

Tonvzosamenvckoe ponecc

4
aopecHoe npocmpancmeo

Aodpecnoe
nPOCMpPancmeo 0pa

A

3arojioBoK MoToKa

y Hucxooswuii
A nomox

Moayab

(HeobsI3aTEIbHO)

y

. A

Bocxooswuii Tpaiisep
nomox ycTpoiicTBa

! v

AnnapatHblie unTepdeiic

Puc. 7.8 IlpocTast popma notokoBoro untepdeiica

Onuum u3 nocrounctB OC UNIX siBisieTcst To, 4TO cucTemMa 6a3upyeTcs Ha
HEOOJIBIIIOM YHCIIe UHTYUTUBHO SICHBIX MIOHSTHH.

C camoro Hayana OC UNIX 3aMbplIuisuiack Kak MHTEPAKTHUBHAs CHCTEMA.
Hpyrumu cioBamu, omnepanuoHHas cuctema UNIX mpenHasHaueHa Al TepMU-
HaJBHOHN paboThl. UTOOBI HauaTh paboTaTh, YETOBEK JOJDKEH "BOUTH" B CHUCTEMY,
BBE/Is1 CO CBOOOTHOTO TEpMHUHANIA CBOE yUeTHOE MMsI (account name) M, BO3MOXHO,
napoiib (password). UenoBek, 3aperucTpUpOBaHHBIN B YUETHBIX (aiijiax CUCTEMBbI
U, CIIeJI0OBAaTEIbHO, MMCIONINN yYEeTHOE HMMS, Ha3bIBACTCS 3apETUCTPUPOBAHHBIM
MOJIb30BATENIEM CUCTEMBI. PerucTpalinio HOBBIX MOJIb30BaTEIeH OOBIYHO BBITIOITHSI-
€T aJIMUHUCTpaTop cUcTeMbl. lloiap30BaTelb HE MOXKET U3MEHHUTH CBOE YYETHOE
UMSs1, HO MOKET YCTAaHOBHUTbH W/WJIU U3MEHUTH CBOW TIApOJIb.
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IIporpammel

OC UNIX 0gHOBpEMEHHO SIBISIETCS ONEPALMOHHON CPeIor MCTOJIb30BaHUS
CYLIECTBYIOUIMX MPUKIAJHBIX IPOrpaMM U Cpelod pa3pabOTKH HOBBIX MPHUIIOXKE-
Huil. HoBble mporpamMmbl MOTYT nHcaThesl Ha pa3HbIX sA3bikax (Doptpan, [lackans,
Monyna, Ana u ap.). OgHaKo CTaHIApTHBIM SI3BIKOM MPOTPAMMUPOBAHUS B Cpelie
OC UNIX sBasiercs s36lk Cu (KOTOPBIM B TIOCTIEIHEE BpeMs Bce OOJIbllle 3aMEHs -
ercss Ha Cu' ). DTO 06BACHAETCS TEM, UTO, BO-IIEPBLIX, caMa cucteMa UNIX Hanu-
caHa Ha si3pike CH, a, BO-BTOPBIX, s13bIKk CHU sIBISIETCS OAHUM M3 Hauboliee Kaye-
CTBEHHO CTaHJIapTU30BAaHHBIX S3BIKOB.

Anpo OC UNIX

Kak u B 110001 Apyroil MHOTOMOJIb30BATEIBCKON OMEPAllMOHHON CHCTEME,
o0ecrnieurBaloIIe 3anuTy MOoJb30BaTeNeld IPyr OT ApPyra W 3alluTy CUCTEMHBIX
JTAHHBIX OT JIFOOOTO HENpHUBHIETHPOBaHHOTO ToJib3oBarensi, B OC UNIX umeercs
3aIIMILEHHOE AP0, KOTOPOE YNPABISIET PECYPCAMU KOMIIBIOTEPA U IPEAOCTABIISIET
M0JIb30BaTeNIIM 0a30BbIA HAOOP YCIIYT.

K ocnoBubiM pynkusaMm aapa OC UNIX npuHSATO OTHOCUTH CJIEIYIOLIHUE.

1. Hnuyuanuzayus cucmemvl — QYHKIUS 3allycKa M PacCKpPYyTKH. SIIpO CHUCTEMBI
obecrnieunBaeT cpecTBo packpyTku (bootstrap), koTopoe oOecreurnBaeT 3arpys-
Ky TIOJTHOTO SI7Ipa B MaMsATh KOMITBIOTEPA U 3aITyCKAeT SIPO.

2. Vnpasnenue npoyeccamu u numamu — QGyHKIUS CO3/IaHUA, 3aBEPLICHUS U OT-
CJIC)KMBAHMSI CYIIECTBYIOIIMX MPOIECCOB U HUTEH (MPOLECCOB, BHIMOJIHIEMBIX
Ha o6O1eit BuptyansHoil namatu). [Tockonpky OC UNIX siBnsieTcs MyJabTUIIPO-
LIECCOPHON ONEPALMOHHON CUCTEMOM, SIIPO 0OECTIEUUBAET pa3/ieICHUE MEXITY
3aIlylEHHBIMM MPOLIECCAaMU BPEMEHU Ipolieccopa (WIK MPOLEcCOpOB B MYJlb-
TUIPOLIECCOPHBIX CUCTEMAax) M JPYTUX PECYpCOB KOMIBIOTEPA IJIsi CO3JaHUs
BHEIIHEr0 OLIYIIEHUs TOI0, YTO IPOLECCHl PEAIbHO BBIMOJHIIOTCA B Iapall-
JeTb.

3. Vnpaenenue namamoero — QyHKIUS OTOOpaKEHUsI MPAKTUYECKU HEOTPAHUUCH-
HOW BUPTYaJIBHOM MaMSTHU MPOIECCOB B (DU3UUYECKYIO ONEPATUBHYIO MaMSTh
KOMIIbIOTEpa, KOTOpas MMEET OrpaHuyeHHbIE pasMepbl. COOTBETCTBYIOIIMN
KOMIIOHEHT siJipa 00ecleunBaeT pasiesiieMoe HCIOJIb30BAaHUE OJIHUX U TE€X Ke
obJylacTeil onepaTUBHOM MaMsATH HECKOJBKUMH MPOIECCaMU C MCIOJIb30BAHHEM
BHEIIHEH ITaMSTH.

4. Vnpaenenue gaiinamu — GyHKIUS, peanusyromias adcTpakiui paiaoBoil cu-
CTeMBbI, uepapxuu karanoros u (aitnon. daitnoseie cuctembr OC UNIX non-
JEP>KUBAIOT HECKOJIbKO TUIOB (aitioB. Hekoropsie ¢aiiiabsl MOTyT coiepKaThb
nanusie B popmare ASCII, apyrue OyayT COOTBETCTBOBATH BHEIIHUM YCTPOM-
ctBaM. B (aiinoBoii cucteme XxpaHsATCd OOBEKTHbIE (Daiibl, BBIMNOJIHSEMbIE
¢aiinst 1 T.4. Dailsibl 00BIYHO XPAHATCSA HA YCTPOMCTBAX BHEIIHEH MaMsITH; J0-
CTyHn K HUM obecrnieunBaercs cpeactBamu sapa. B mupe UNIX cymectByert He-
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CKOJIbKO THIIOB OpraHu3anuu ¢anaoBeix cucteM. CoBpeMeHHble BapuaHThl OC
UNIX o1HOBpeMEHHO MOJIJICPKUBAOT OOJIBIIMHCTBO TUIIOB (DAIOBBIX CUCTEM.

5. Kommynurxayuonuvie cpeocmea - HYHKIUS, 0OECIIEUMBAIOIIAS BO3MOXKHOCTH
oOMEHa JaHHBIMM MEXKIY NPOIECCAMHM, BBITOJHSIOIMIMMUCS BHYTPU OJHOTO
kommnbiorepa (IPC - Inter-Process Communications), MeXay Opolieccamu, BbI-
MOJTHSFOIIIMMHUCS B Pa3HBIX y3JIaX JIOKAIBHOW WJIM TJI00aIbHOW CETH Tepeaadn
JTAHHBIX, a TAKKE MKy MPOIECCaMU U JApaliBepaMH BHEIITHUX YCTPOMCTB.

6. Ilpoepammuuiii unmepgetic — PyHKIM, 0OECIIEUNBAIOIIAsl JOCTYIl K BO3MOXK-
HOCTSIM fJIpa CO CTOPOHBI MOJB30BATENbCKUX MPOILECCOB HA OCHOBE MEXaHHU3Ma
CUCTEMHBIX BbI30BOB, O(pOPMJICHHBIX B BUJI€ OMOIMOTEKH (PYHKITHIA.

daisioBas cucreMa

[Tonsitue daitna siBnsgercs oguuM u3 HauOosnee BaxkHbIX i1 OC UNIX. Bee
(baiisibl, ¢ KOTOPHIMM MOTYT MaHHUIYJIMPOBATh MOJB30BATENH, PACIOJIaraloTcs B
¢aiinoBoii cucteMe, IpeICTaBIsAONIEeH cOO0N AepeBO, MPOMEKYTOUHBIE BEPUIUHBI
KOTOPOT'O COOTBETCTBYIOT Karajioram, a JIUCThsl — (haillaM U MyCThIM KaTaJIoraM.
PeanbHO Ha Ka)X70M JIOTUUYECKOM JHCKEe (paszzaene (GU3MYecKOro JTUCKOBOTO IMaKe-
Ta) pacroJiaraeTcsi OT/ieJIbHasi HepapXus KaTajoroB U (paisios.

Kaxnpiii katanor u ¢ain ¢ailzioBoil cCUCTEMbl UMEET YHUKAJIbHOE IMOJHOE
uMst (B OC UNIX »3T0 ums mpuHATO Ha3biBaTh full pathname — ums, 3aaaroiiee
MOJTHBIA TYTh, TOCKOJBKY OHO JIEHCTBUTENBHO 3a/aeT MOJHBIA IyTh OT KOPHS
GbaitmoBoil cUCTeMBI 4epe3 IETOYKY KaTaJoroB K COOTBETCTBYIOIIEMY KaTaJIOTy
wi (aiay; Mbl OyleM HUCIOJb30BaTh TEPMHUH "TONHOE MM, TIOCKOJBKY st
pathname OTCYTCTBYeT OJaro3By4HbIH pycckuii aHanor). Karamor, sBisrommiics
KopHeM (hailyioBoil cucTeMbl (KOpPHEBOW Kartajor), B J000il ¢aiaoBoil cucteme
UMeeT npenonpeaeneHHoe ums "/" (ciaam).

IpuHIMNbI 321U THI

ITockoneky OC UNIX ¢ camoro cBOEro 3apOoKI€HUs 3aayMbIBAJIach Kak
MHOTOITOJIb30BaTENbCKasl ONEepalMOHHasl CUCTeMa, B Hel Bcerja Oblia akTyajbHa
npo0OiemMa aBTOpU3alMU IOCTYyNa Pa3IudHbIX MOJIb3oBaTeNel K ¢ainam daitnoBoit
cuctemsbl. [lon aBTopuzamuen q0OCTyna Mbl TOHUMAaeM JECUCTBUSI CUCTEMbI, KOTO-
pBI€ IOIMYCKAIOT WKW HE JOMYCKAKT JOCTYN JAHHOTO IMOJIb30BATENA K JAHHOMY
(ailsly B 3aBUCUMOCTH OT TIpaB JOCTYIA MOJIH30BATEIA U OIpaHUYCHUN JTOCTYIA,
yCTaHOBJICHHBIX i daiina. Cxema aBTOpU3alMu J0cTymna, npuMmeHeHHas B OC
UNIX, HacTonbKko mpocTa U y00Ha U OJJHOBPEMEHHO HACTOJBKO MOIIHA, YTO CTa-
7a (pakTUUECKUM CTaHAApPTOM COBPEMEHHBIX OINEPAllMOHHBIX CHUCTEM (HE MPEeTeH-
TYIOIIUX Ha KaueCcTBa CUCTEM C MHOTOYPOBHEBOM 3aIlIUTOM).

NnenTudgukaropsl nNoJab30BaTe/]s M IPynnbl MOJAb30BaTe el

[Ipu Bxome moJyib30BaTelis B CUCTEMY MporpamMma login mpoBepsieT, uTo
MOJIb30BaTEIIb 3aPETUCTPUPOBAH B CUCTEME M 3HAET MPABWIbHBIM NapoJib (€CIU OH
YCTaHOBJIEH), 00pa3yeT HOBBIW MPOIIECC U 3aMyCKAeT B HEM TpeOyeMbIi I JTaH-
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Horo monk3oBaTens shell. Ho mepex stum login ycTanaBimBaer 1uist BHOBb CO3/1aH-
HOTO TpoIlecca UACHTU(UKATOPHI TOIB30BATENS U TPYIIIBI, HCIIONB3YS ISl 3TOTO
nHpopMmanuio, xpansmrytocs B ¢aitnax /etc/passwd u /etc/group. [locie Toro, kak ¢
MIPOIIECCOM CBSI3aHBI MICHTU(UKATOPHI MOJIB30BATENS U TPYNIBI, Ui 3TOTO MPO-
1ecca HaYMHAIOT JCHCTBOBAaTh OTpaHMYCHUS Uil Joctyma K ¢aimam. Iporecc
MOJKET MOJYYUTh TOCTYM K (hailily UM BBITIOTHUTH €To (eciu (ailyl COmepKHUT BbI-
MOJTHSEMYIO MPOrpaMMy) TOJIBKO B TOM Ciydae, €CIM XpaHsmmuecs npu ¢aiiie
OTpaHUYCHHSI JJOCTYIA MO3BOJIIOT ATO caenaTh. CBs3aHHBIC C MPOIECCOM HIICH-
TU(PUKATOPHI TIEPEIAIOTCS CO3/1aBa€MbIM UM TIpOIleccaM, pacIpOCTpaHssi Ha HUX T
ke orpaHuueHus. OTHAKO B HEKOTOPHIX CIydasX MPOILECC MOXKET H3MEHUTh CBOU
mpaBa ¢ IOMOUIBI0 CUCTEMHBIX BbI30BOB setuid u setgid, a uHOrAa cucTeMa MOKeT
W3MEHHUTH TIpaBa JOCTYIA MPOIecca aBTOMAaTHICCKH.

3ammra ¢ainos

Kak u npuHATO, B MHOIOMNOJIb30BaTEIbCKOW OINEPAIMOHHOW CHCTEME, B
UNIX noanep:xuBaetcsi eIMHOOOPa3HbIM MEXaHU3M KOHTPOJIS AOCTyIa K (aiiiam
U clipaBoYHUKaM (aiaoBoil cucteMsl. JIt000# mporecc MOXKET MOAYyUYUTh AOCTYIT K
HEKOTOpOMY (ailly B TOM M TOJBKO B TOM Cllydae, €CJIM IMpaBa JA0CTyMa, ONMUCaH-
HbI€ MpH (haiisie, COOTBETCTBYIOT BOBMOKHOCTSIM JJAHHOTO MpOIEcca.

3ammuTa ¢ainoB ot HecaHKHoHupoBaHHOTO fgocTyna B OC UNIX ocHOBBI-
BaeTca Ha Tpex (akrtax. Bo-mepBbiX, ¢ JIIOOBIM IPOLECCOM, CO3JAIOMIUM (haii
(MK CTIpaBOYHMK), ACCOLIMMPOBAH HEKOTOPBIA YHUKAJIBHBIN B CHCTEME UACHTU(U-
karop nonb3oBatenss (UID - User Identifier), KoTOpblii B NadbHEUIIEM MOKHO
TPakTOBaTh KaK WJAEHTU(UKATOp BIaJeiblla BHOBb CO3JaHHOro (aina. Bo-
BTOPBIX, C KaXJbIH MPOIECCOM, MBITAIOIIUMCS MOJIYYUTh HEKOTOPBIM JOCTYI K
¢aiiny, cBsi3aHa mapa UICHTU(DUKATOPOB - TEKYIIHUE HIACHTU(PHUKATOPHI MOJIH30BA-
TEJS M ero Irpynmbl. B-TpeTbux, KaxaomMy ¢aiily 0JHO3HAYHO COOTBETCTBYET €0
omucaTeb — 1-y3el.

Tema 7. O030p Cucremsl Linux

Jro6ass UNIX-nogo6Hast onepanmoHHas CUCTEMa COCTOUT U3 sA0pa M HEKO-
TOPBIX cucmemHuuix npoepamm. Takxke CyleCTBYIOT HEKOTOPBIE NPUKIIAIHBIE MTPO-
IpaMMBbI JIJIS BBITIOJTHEHUSI KaKOW-TUO0 3a/1auHu.

Aopo sBigeTcs cepaueM oneparroHHON cucteMbl. OHO pa3meriaer Qaiibl
Ha JMCKE, 3alyCKaeT MpOorpaMMbl U MEPEeKII0YaeT MpoIeccop U Apyroe ooopyno-
BaHHUE MEXJy HUMH JJig o0ecredeHus: MyJIbTU3aauHOCTH, paclpeesseT naMsaTh
U JIpyTUe pecypchl MEXKIy IpolleccaMu, 00ecreyruBacT OOMEH MakeTaMu B CETU U
T.1. SIapo caMo 1o ceOe BBIMOIHIET TOJIBKO MaJI€HbKYIO YacTh 0011el paboThl, HO
OHO TPEJOCTaBISET CPEICTBa, 00ECIEYMBAIOIINE BHITOJIHEHHE OCHOBHBIX (DYHK-
nui. OHO TakXKe MPEeJOTBPALIAET BO3ZMOKHOCTh MPSMOI0 JOCTYIA K anmapaTHbIM
CpeliCTBaM, MPEAOCTaBIIsAsA ClIEHUANIbHBIE CPENICTBA Il 0OpalleHus K nepudepun.
Takum 00pa3om, S1po MO3BOJISET KOHTPOJIUPOBATH UCIOJIb30BAHUE anNapaTHBIX
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CPEIICTB Pa3IMYHBIMU MpOILIECCAMU U O0ECIeYMBaTh HEKOTOPYIO 3allUTY IMOIb30-
Bateseil Apyr oT apyra.

Cucmemmnule npocpammuvl UCHOJIB3YIOT CPEACTBA, IPEAOCTABISIEMBIE SIAPOM
U1l oOecrieueHus] BBITIOTHEHUSI Pa3IMUHBIX (YHKIIUH ONEPallMOHHON CHUCTEMBI.
CucteMHbIE U BCE OCTAJIbHBIE MPOrPaMMbl BBITIOJHSIOTCS HA OBEPXHOCTH 5i7Ipa, B
TaK Ha3bIBAEMOM IIOJIb30BATEIBCKOM pexkuMe. CylecTBYET HEKOTOpas pa3HULa
MEXIY CUCTEMHBIMU W NPUKIAJHBIMU MporpammaMu. IIpukiagHeie mporpaMMbl
MpeHa3HAYCHBI JJIs1 BBIMOJHEHUS KaKOU-THOO0 OIpe/ie]IeHHOM 3a/jauu, B TO BpeMs
KaK CHUCTEMHBIE MPOTPaMMBbl UCIIOIB3YIOTCS JIJISl MOJAEpKaHusl pabOThl CUCTEMBI.
TexcToBBIN TIpoIIeCCOp SABISETCS MPUKIATHON MpOorpaMMo, a mporpamMma telnet —
CHUCTEMHOM, XOTS 3a4acCTyI0 T'PaHMUIIa MEXY HUMH JOBOJIBHO CMYTHas.

JIOBOJIBHO 4YacToO ONepalMOHHAs CUCTEMa COAEPKUT KOMIIWISTOPHI U COOT-
BETCTBYIOIIME UM OMOIMOTEKH, XOTS HE 00S3aTENBHO BCE A3BIKM MPOTPaMMUPOBA-
HUSL JOJDKHBI OBITh YacThIO OINEpPAlMOHHOM cucTeMbl. JlokymMeHTalus, a MHOTJa
JakKe UTPbI, MOTYT SIBISIThCS €€ 4acThio. OOBIYHO COCTAB OMEPALIMOHHON CHCTEMBbI
oTpeeNsieTcs] COACP>KUMbBIM YCTAHOBOYHOI'O AMCKA WM JICHTBI, XOTS J1€J0 00CTO-
UT HECKOJIBKO CIJIO)KHEE, TaK KaK pa3jIMYHbIC 4acCTU OINEPALMOHHONW CUCTEMBI pas3-
Opocansl o pazusiM FTP cepBepam Bo Bcem mupe.

I'papuyeckuii nuTepdeiic moab3oBaTe/is

Kak B cucreme UNIX, Tak u B Linux, monp3oBaTenbCckuii nHTEphEHC He
BCTPAUBAETCA B SIAPO CUCTEMBI. BMECTO 3TOT0 OH MPEACTABISAECTCA MPOrpaMMamMu
MOJIb30BATEIILCKOTO YPOBHS. DTO MPUMEHSIETCSI KaK K TEKCTOBBIM, TaK U K rpadu-
YEeCKUM 000JI0UKaM.

Taxoil cranmapt genaer cucremy OoJiee THOKOM, XOTS U UMEET CBOU HEJO-
ctatku. Hampumep, mo3BossieT co3gaBaTh HOBbIe HHTEPHENCHI ISl TPOTPaMM.

[lepBoHauanbHO UCHONB3yeMOM ¢ cucteMoit Linux rpaduueckoii 06010uK0M
onuta cuctema X Window System (cokparmienHo X). OHa He peanu3yeT MoJib30Ba-
TeNbCKUI MHTEp(deiic, a TOIBKO OKOHHYIO CHCTEMY, T. €. CPEACTBA, C IMMOMOIIBIO
KOTOPBIX MOXKET OBITh peann3oBaH rpadudeckuii naTepdeiic. Tpu Hanbosee mo-
MyJSIPHBIX Bepcuu Tpadudeckux nHTepdeiicoB Ha ocHoBe X — 3T0 Athena, Motif
Open Look.

PabGora ¢ ceTbio

[TonkmroueHne K CUCTEME 4Yepe3 CeTb paboTaeT HECKOJIbKO HHAye, 4YeM
00bIuHOE MoAKIr0YeHHEe. CyHIECTBYIOT OTIENbHbIE (DPU3MUECKUE I1OCIIEN0BATEIb-
HbI€ JUHUM JUIsI KaXKJIOTO TepMHUHAja, Yepe3 KOTOPbIe U MPOUCXOJIUT MOIKIIIOUE-
Hue. Js Kaxkaoro nojab30BaTess, MOAKIIOYAIOLIErocs K CUCTEME, CYIIECTBYET OT-
J€JIbHOE BUPTYaJIbHOE CETEBOE COCJUHEHME, U UX MOXKET OBITh JH000€ KoIHuue-
ctBo. OHAKO HE MPEICTABIIACTCS BO3MOKHBIM 3allyCTUTh OTAEJBHBIN MPOIECC
JUISL KaXXKIO0TO BO3MOXKHOTO BUPTYalbHOTO coeauHeHus. CyIecTBYIOT Takxke U
Apyrue crnocoOsl MOIKIIOUEHUS K cucTeMe nocpeAcTBoM cetd. Hanpumep, telnet un
rlogin — ocHoBHBIE cny)k0b1 B TCP/IP cetsx.
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CeteBble (ailsioBbIe CHCTEMBbI

Opnna u3 Hanbosee MoyIe3HbIX (PYHKIMM, KOTOPask MOKET OBITh peaqu30BaHa
C MOMOIIBIO CETH, 3TO pasfeleHue (aiyioB uyepe3 CeTeByI0 (hailIOBYI0 CHUCTEMY.
OO6b1yHO UcTONIb3yeTcs cuctema, HazbiBaeMast Network File System unu NFS, ko-
Topas pa3paboTaHa Kopropauuen Sun.

IIpu pabote c cereBoii (aiiaoBoil cucTeMoit JIroObie onepanuu Haj (aitia-
MU, TMPOHU3BOJMMBIMH Ha JIOKaJIHbHOM KOMIIBIOTEpE, MEpeNaloTcss 4epe3 CeTh Ha
ynaneHnyto mamuny. [lpu pabore cereBoii (pailiioBoii CUCTEMBI MpOrpaMMa CUUTa-
€T, uTo Bce (haiiibl Ha yJAJICHHOM KOMIBIOTEPE HAXOMSATCS Ha KOMIBIOTEPE, TIe
OHa 3amylieHa. TakuM o0pa3zom, paszjieneHHe HHPOPMAIMH TOCPEICTBOM TaKOM
CHCTEMBI He TpeOyeT BHECEHHUsI KaKMX-THO0 N3MEHEHHUH B MPOTPaMMy.

Ilourta

9JI€KTpOHHa$I nmoyura ABJIAACTCA CaMBbIM BaKHBIM CPCACTBOM CBA3U MCKIY
KOMITIBIOTCPpAMMU. 9JICKTpOHHBIC IMUCbMa XPAHATCA B OJHOM q)aﬁne B CIICOHAJIBHOM
Q)OpMaTC. I[JISI dTCHUSA W OTIIPABJIICHUA IMHCEM MPUMCHANOTCA CIICHUAJIBHBIC ITPO-
I'paMMBI.

VY KaxJ0r0 MoJIb30BaTeNsl UMEETCs OTACIbHBIN MOUYTOBBIN AWK, (aiii, riae
nHpopMaIus XpaHUTCS B CIElUAIbHOM (popMarte, B KOTOPOM XPAHUTCS TIPUXOIs-
mas noyra. Eciiv Ha KOMIBIOTEp MPUXOAUT MUCHBMO, TO IporpamMma o0paboTKu
MOYTHl HAXOAUT (halijl MOYTOBOTO SIIIMKA COOTBETCTBYIOIIETO MOJIb30BATENS U JI0-
O0aBisieT Tyna MOJy4YeHHOE MUChMO. Eciau ke MOYTOBBIN SIIUK IOJIb30BATEINs
HAaXOJUTCA HAa APYrOM KOMIBIOTEPE, TO MUCHMO IMEPEHANPABISETCS HA 3TOT KOM-
MBIOTEP, TJI€ MPOXOIUT €ro Mocaeayromnias oopadborka.

[TouyToBasi cucTemMa COCTOUT M3 MHOXKECTBA Pa3IMUHBIX mMporpamM. JlocTas-
Ka MUCEM K JIOKAJIbHBIM UJIU YAAICHHBIM TTOYTOBBIM SIIITUKAM ITPOU3BOUTCS OJTHOU
nporpaMmmoit (Hanmpumep, sendmail win smail), B TO BpeMsi Kak JJjis1 OOBIYHOM OT-
MpPaBKU WM MPOCMOTpPa MUCEM MPUMEHSETCS OOJBIIOE KOJUYECTBO PA3TUUHBIX
nporpaMm (HarpuMmep, Pine wiu elm).daiiabl MOYTOBBIX SITUKOB OOBIYHO XPaHSAT-
csl B KaTajore /var/spool/mail.

Bonpocsl

1. Yrto takoe NOS u kakoBO €¢ Ha3HaueHue?

Kakue ¢pyHKIMM CETH BBITIOJIHSIET CETEBasi ONiepallioHHasl cucrema’?
N3 xakux yacteit coctout ctpykrypa NOS?

Uto Takoe penupexTop?

A

Kak moapasznenstorcsi ceTeBble ONnepaliOHHbIE CUCTEMBI 10 TpaBaM JIOCTyIa K
pecypcam?

a

Kak noapasnenstorcs: ceTeBble OlepallMOHHbIE CUCTEMBI IO MacITaly ceTei?
7. Kaxk 3aBucST CBOICTBa CETEBOI ONEpallMOHHON CUCTEMBbI OT MaciiTaba ceTei?
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8. JlaTb XapakTepUCTHUKY CeTeBOW ormnepainnoHHON cuctembl NetWare ¢upmsl
Novell.

9. U3 kakux SJIEMEHTOB COCTOUT CTPYKTYpa CETEBOUM ONMEpPallMOHHOM CUCTEMBI
NetWare?

10.JaTe xapaktepuctuky (aitnoBoii cuctemsl cereBoid OC NetWare.

11.Kakue ypoBHM HpPOTOKOJIOB MOAAEPKUBAET CETEBas ONEPALMOHHAs CHCTEMA
NetWare?

12.Tlepeuncnuts ynkiuu nporokonos [PX, SPX.
13./IaTh xapakTepucTUKy ceTeBoi onepanronHoi cuctembl Windows NT.
14.Tlepeuncnutsb 3agaun cereBoi onepannoHHoi cuctembl Windows NT.

15.113 kakuxX 3JEMEHTOB COCTOUT CTPYKTypa CETCBOUM OIEpPaIlMOHHOW CHCTEMBI
Windows NT?

16.Jate xapakrepuctuky (aitnoBoii cuctemsl cereBoii OC Windows NT.
17.Kakue npuHIUIBI 32U THl UCONIb3yIOTCs B ceTeBoit OC Windows NT?

18.1lepeuncnutb 0coOEHHOCTH ceTeBOM omneparronHoi cucteMbl Windows NT ¢
TOYKH 3PEHUS PEATU3ALNH CETEBBIX CPENICTB.

19.Ha3BaTh cBolicTBa ceTeBoi onepanuonHoi cuctembl Windows NT.
20.KakoBb! o0nact ucnonb3oBanus Windows NT?

21.JlaTh XapakTEPUCTUKY CETEBOM onepainoHHON cucteMbl UNIX.

22 Ilepeuucnutb GyHKIUU cE€TEBOI onepanuoHHoi cuctembl UNIX.
23.Jlath xapakTepucTuky (aitnoBoit cuctemsl cereBoid OC UNIX.
24.Kakue NpuHLHINBI 3alIUThl Kcnoib3ytoTess UNIX?

25.]lath 0030p CETEBOM ONEpallMOHHON cUCTEMBI Linux.
26.0xapakrepusoBaTh padboty ¢ ceTbio B ceTeBoit OC Linux.

27.Jlath xapakTepucTuky (aitnnoBoit cuctemsl cereBoid OC Linux.
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Jlekuus 8. TpeGoBanusi, npeabsBisieMble K CETAM

[Ipu opranu3zanuu U 3KCIUTyaTallud CETU BAXKHBIMU TpeOOBaHUAMM MpU pa-
00TE SABJISAIOTCS CIAEAYIOLIHUE:
— TMPOU3BOAUTENBHOCTD;
— HAJEXKHOCTb U OE30MACHOCT;
— pacuupseMoCTb U MacIITAOUPYEMOCTh;
— IPO3PaYHOCTH;
— TMOJJEpKKa pa3HbIX BUAOB Tpaduka;
— YOpaBIsIEMOCTb;

— COBMCCTHUMOCTS.

Tema 1. IIpousBoauTEILHOCTH

IIpoussooumenvrocms — 3TO XapaKTEPUCTHKA CETH, IO3BOJISAIONIAS OLICHUTD,
HACKOJBbKO OBICTpO MH(pOpMalMs Nepenarolle padboueld CTaHIUU JTOCTUTHET 10
npueMHOI pabouel CTaHIUN.

Ha npou3BoAUTENbHOCT CETH BIMSIOT CIAEAYIONINE XapaKTEPUCTUKHU CETH:
— KOH(Urypaus;
— CKOpOCTh IIepe/iauu JaHHBIX;
— METOJ JOCTyIa K KaHaly;
— TONOJIOTHSI CETH;
— TEXHOJIOTHS.

Ecam mpou3BOAWUTENBHOCTh CETH NEPECTAET OTBEYATHh MPEIBABISEMBIM K
Hell TpeOOBaHUAM, TO AJAMHHHUCTPATOP CETH MOXKET MPUOETHYTh K pPa3IMYHbIM
IIpUEMaM:

— U3MEHUTh KOHPUTYpaALUIO CETH TaKUM 00pa3oM, 4TOObI CTPYKTYypa ceTu Oosee
COOTBETCTBOBAJIa CTPYKTYpe UH(DOPMAIIMOHHBIX TOTOKOB;

— TMEepe’TH K JIPyroil MoJeian MOCTPOCHUS paclpeeIeHHbIX MPUIOKEHUH, KOTO-
pasi mo3BoJIMJIa Obl YMEHBIIUTH CETEBOU Tpaduk;

— 3aMEHHTBH MOCTHI OoJIee CKOPOCTHBIMHU KOMMYTAaTOpaMHU.

Ho cambiM pagukanbHBIM pElIEHHEM B TaKOW CUTyalluu SIBIIAETCS MEPEeX0]l
Ha 0oJiee CKOPOCTHYIO TEXHOJOTrUI0. ECiM B CeTH MCHOIB3YIOTCS TPaJAULUOHHbBIE
texHonoruu Ethernet unu Token Ring, To nmepexon na Fast Ethernet, FDDI unu
100VG-AnyLAN no3Bonut cpa3y B 10 pa3 yBeIU4UTh MPOMYCKHYIO CIIOCOOHOCTh
KaHaJIoB.

C poctom Macmrtaba cereid BO3HUKIA HEOOXOIMMOCTb B TOBBIIIEHUU HX

MMPONU3BOAUTCIIBHOCTHU. OI[HI/IM W3 CII0OCOOO0B HOCTMIKCHUA OTOTO CTAJIa UX MHUKPO-
CcCrMCcHTanusA. Omna 1o3BoJsieT YMCHBIIUTDL YUCIIO MOJb30BaTENICH HA OIHUH CCTMCHT
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U CHHU3HUTHh 00BEM U POKOBCHIATCIIBHOT'O Tpa(i)I/IKa, d 3HA4YUT, IIOBBICUTH ITPOU3BO-
AUTCIIBHOCTD CCTU.

IlepBoHayanbHO 111 MUKPOCETMEHTALIMU HCIIOJIb30BAIIMCH MAPLIPYTHU3ATO-
pBl, KOTOpBIE, BOOOIIE TOBOPS, HE OYEHb MPUCIOCOOJIEHBI A 3TOW 1enu. Peme-
HUSL Ha WX OCHOBE OBbUIM JOCTATOYHO JIOPOTOCTOSLIMMHU M OTJIMYATUCH OOJIBIION
BPEMEHHOM 3aJIep>KKOM M HEBBICOKOW MPOMYCKHOM criocoOHOocThIO. bonee moaxo-
IALIMMU YCTPOUCTBAMU I MUKPOCETMEHTALIMU CETEN CTalIu KOMMYTaTopsl. bia-
rojapsi OTHOCUTEIbHO HU3KOM CTOMMOCTH, BBICOKOW MPOU3BOAUTEIBHOCTU U MPO-
CTOTE B MCIIOJIb30BAaHUM OHHU OBICTPO 3aBOEBAJIN HOMYJIIPHOCTb.

Takum oOpazoM, ceTH cTajau CTPOUTh Ha 0a3e KOMMYTaTOPOB U MapIIpyTH-
3atopoB. IlepBbie 0OecneunBaOT BBICOKOCKOPOCTHYIO IEPECHUIKY TpaduKa MexIy
CEerMEHTaMH, BXOJSIIMMHU B OAHY IOJACETh, a BTOPbIE NEPENAIOT JAaHHBIE MEXIY
MOJICETSIMH, OTPaHUYMUBAIM PACTIPOCTPAHEHHE IIMPOKOBEIIATENIBHOTO Tpaduka,
pelaay 3a1a4u 0€30MacHOCTH U T. 1.

Bupryansnsie JIBC (VLAN) obecrieunBaroT BO3MOXKHOCTh CO3aHUS JIOTH-
YECKUX TPYII IMOJIh30BaTeIC B MacmTabe KOpPIOpaTHBHOW ceTH. BupTyanbHbIE
CETH TTO3BOJISIIOT OPraHU30BaTh paboTy B ceTu Oosiee 3PpheKTUBHO.

Tema 2. HaneskHOCTH U 0€30IIACHOCTH

Haoeoicnocms 1 omrazoycmotiuusocms. Baxxueilneld XapakTepUCTUKON
BBIYMCIIUTENBHBIX CETEH SIBISETCS HANEKHOCTh. 1IOBBIIEHHE HALEHKHOCTHU OCHO-
BAHO HA NPUHLHUIIE MPEIOTBPALLECHUS HEUCIIPABHOCTEW IyTEM CHM)KEHHUS UHTECH-
CUBHOCTH OTKa30B U COOEB 3a CUET MPUMEHEHUS DJIEKTPOHHBIX CXE€M U KOMITIOHEH-
TOB C BBICOKOW M CBEPXBBICOKOW CTENEHBIO MHTETPALUH, CHUKEHHUS YPOBHS IO-
MeX, 00JIETYEHHBIX PEKUMOB pabOThl CXeM, 00ECIIeUeHHE TEIJIOBBIX PEKUMOB UX
paboThl, a TAKXKE 32 CUET COBEPILIEHCTBOBAHUS METOJIOB COOPKH armapaTyphbl.

Omxazoycmouyusocms — 3TO TaKOE CBOMCTBO BBIYMCIUTEIBHOW CUCTEMBI,
KOTOpOe o0ecreunBaeT el Kak JIOTMYECKOW MallMHE BO3MOXKHOCTh MPOIOJKCHUS
JNIEVUCTBUH, 3aJJaHHBIX MIPOrPaMMOM, IOCJIE BO3ZHUKHOBEHUS HEUCITPAaBHOCTENU. BBe-
JIEHHWE OTKa30yCTOMYMBOCTH TPEOYET N30BITOYHOTO aMMapaTHOro U MPOrpaMMHOTO
obecnieueHusi. HanpapiieHusi, CBSI3aHHbBIC C MPEIOTBPAIIEHUEM HEUCIIPABHOCTEH U
OTKa30yCTOWYMBOCTBIO, OCHOBHBIE B TpoOJieMe HaJe:kHOCTU. Ha mapaienbHbIX
BBIYUCIIUTEIBHBIX CHUCTEMAaX JOCTUTACTCS KaK HanboJiee BHICOKAs MPOU3BOIUTEIIb-
HOCTb, TaK U, BO MHOTHX CJIy4asiX, OYCHb BBICOKAS HAAEKHOCThb. MMerommecs pe-
Cypchl U30BITOYHOCTH B TMapajUIeNIbHBIX CHCTEMaX MOTYT TMOKO HMCIOJIb30BaThCs
Kak 1Sl IOBBIICHUS IPOU3BOIUTEIBHOCTH, TaK U JJIs MIOBBIIICHUS HAJIC)KHOCTH.

Crenyer MOMHUTH, YTO MOHSITHE HAJAEKHOCTHU BKIIOYAET HE TOJILKO arma-
paTHBIE CpeJICTBa, HO M MpOrpaMMHOe oOecrieueHue. [ TaBHOM 1eJIbI0 TTOBBIIICHUS
HAaJIe)KHOCTU CUCTEM SBJISICTCS LEIOCTHOCTh XPAaHUMbBIX B HUX JaHHBIX.

be3zonacnocms - 0lHa U3 OCHOBHBIX 3aJ1a4, peHIaeMbIX JIF0O0H HOpMaIbHOM
KOMITbIOTEpHOH ceThio. [IpobieMy 0e30macHOCTH MOKHO paccMaTpUBaTh C pa3HbIX
CTOPOH — 3JIOHaMEpEeHHas Mopya JaHHBIX, KOHPUACHIMAIbHOCTh WH(pOpMAIUH,
HECAHKIIMOHUPOBAHHBIN TOCTYII, XUIICHUS U T.II.
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ApxuTeKkTypa 0e30I1acHOCTH
TaHHBIX

v

be3onmacHocTh JaHHBIX

v v v

Pe3zepBHoe Perucrpanus
P KonduaenuuajibHocTh patt
KONMMPOBaHUE a00HEeHTOB
Kpunrorpadus Hnentudpukanus

Puc. 8.1 3agaun oOecrieueHns1 OE€30IMACHOCTH TAaHHBIX

O6ecnieunTh 3aIUTy HHPOPMALIMK B YCIOBHX JIOKAJIBLHOM CETH BCETa JIeT-
4ye, 4YeM IpH HAIM4YUU Ha pUpMe JIecaTKa aBTOHOMHO pabOoTaroNIMX KOMIIBIOTEPOB.
[IpakTuyecku B BallleM PacHOPS)KEHUU OJUH MHCTPYMEHT — Pe3epBHOE KOMUPOBA-
Hue (backup). lyis mpocTOTHI AaBaiiTe Ha3bIBaTh 3TOT MPOIECC PE3EPBUPOBAHUEM.
CyTb €ro cocTouT B CO3/IaHUU B OE€30MaCHOM MECTE IMOJIHOM KOIWU JTaHHBIX, 00-
HOBJISIEMOM PETYJISIPHO M KaK MOKHO yanie. /{15 nmepcoHalbHOrO KOMITbIOTEpa 60-
Jee Wi MeHee 0€30MacCHBIM HOCUTENIEM CIIyXaT JUCKEThbl. BO3MOXKHO MCIOJb30-
BaHUE CTPUMEPA, HO ITO YK€ JIOMOJHUTEIbHBIC 3aTPaThl HAa anmnaparypy.

Jlerdye Bcero oOecTeunTh 3aIIUTY TaHHBIX OT CAMBIX Pa3HBIX HEMPUSATHOCTEH
B cllyyae CETH C BbLEJICHHBIM (haiiimoBeIM cepBepoM. Ha cepBepe cocpeaoToueHsbl
Bce HanOoJiee BakHbIe (ailnibl, a yoepeub OJHy MalllMHYy KyZa Ipole, YeM JECTh.
KoHIeHTprupoBaHHOCTh JaHHBIX 00JEeT4aeT U pe3epBUPOBAHUE, TaK Kak HE TPeOy-
€TCsl UX COOMpaTh MO BCEH CETH.

9KpaHI/IpOBaHHBIC JIMHAM TI03BOJISIIOT IOBBICUTH O€30IIaCHOCTH H HaacxK-
HOCTBb CCTH. 9KpaHI/IpOBaHHBIC CUCTCMBI TOpa3ao Oonee YCTOI\/JI‘II/IBBI K BHCIIHUM
PaanovYaCTOTHBIM ITOJISAM.

Tema 3. IIpo3paunocTb

Hpos’patmocmb — OTO TAaKOC COCTOSHHUC CCTH, KOI'la ITIOJIb30BATCIIb, pa60Ta${
B CCTHU, HC BUAUT CC.

KoMMyHHMKallMOHHAsl CETh ABJISIETCS NPO3PAYHOM OTHOCHTENBHO MPOXOIsi-
el CkBo3b Hee MH(pOpMAaIUK, €CIM BBIXOJIHON MOTOK OMTOB, B TOYHOCTH MOBTO-
psieT BxoHOM noTok. Ho ceTh MokeT ObITh HEMPO3pauHOW BO BPEMEHH, €CIIU U3-32
MEHSIOIIMUXCS Pa3MepoB ouepeel OJIOKOB JaHHBIX U3MEHSETCS U BPEMs MPOXOXK-
JICHUSI PAa3IMYHBIX OJIOKOB 4Yepe3 y3Jibl KoMMyTaluu. [Ipo3payHoCTh CEeTH MO CKO-
pOCTU Tepefauyd JTaHHBIX YKa3bIBAeT, YTO JAaHHbIE MOXKHO IEpe/aBaTh C JIFOOOU
HY>XHOU CKOPOCTBIO.

Ecnu B cetn mo oHMM M TE€M K€ MapuipyTaM IepeaaroTcss HH(HOpMaIuoH-
HBbIE U YIpaBJsiolue (CHHXPOHU3UPYIOIINE) CUTHAIIBI, TO TOBOPST, YTO CETh MPO-
3payHa M0 OTHOLLIEHHIO K THIaM CUTHAJOB.
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Ecnu nepenaBaemasi nHpopMalusi MOKET KOJUPOBATHCS JHOOBIM CIIOCOOOM,
TO 3TO 03HAYAET, YTO CETh MIPO3payHa JJIs JIFOOBIX METOJOB KOJUPOBOK.

IIpo3paunas cemwv SBISIETCS MPOCTHIM PEIICHHUEM, B KOTOPOM JJIsSI B3aUMO-
JCHCTBUS JTOKAJIbHBIX CETCH, PACIIOJIOKEHHBIX Ha 3HAYUTEIIBHOM PACCTOSTHUU JIPYT
OT JIpyra, UCToab3yeTcs npuHuun Plug-and-play (Moaxio4Yuchk U padoTaii).

IIpo3paunoe coedunenue. Cinyxba npospaunsix JOKAJIBbHBIX CeTel obecrie-
yuBaeT ckBo3Hoe (end-to-end) coenuHeHUE, CBS3BIBAIOIICE MEXKIY COOOH ymalieH-
HBIC JIOKAJbHBIE ceTH. [IpuBIeKaTeIbHOCTh TaHHOTO PEUICHHS] COCTOUT B TOM, YTO
3Ta cinyx0a 00BeIMHSACT yJaJICHHBIC IPYT OT ApYyra Ha 3HAYUTEIBHOE PACCTOSHUE
y3JIbl KaK 4YacTH JIOKaJdbHOW ceTu. [loaToMy He HYXHO BKIAIbIBaTh CPEACTBA B
W3yYCHNE HOBBIX TEXHOJIOTHH M CO3JaHHE TEPPUTOPUATHHO PACIpPEEICHHBIX Ce-
teit (Wide-Area Network — WAN). [lonb3oBaTensim TpeOyeTcst TOIBKO MOIIEPIKU-
BaTh JIOKAJIbHOE COCIMHEHNE, a TIPOBaiiep CITyKObI IPO3pavHbIX CeTel 00eceunT
OecTpensITCTBEHHOE B3aMMOJICHCTBHE Y3II0B Yepe3 ceTh MaciiTaba ropoaa (Metro-
politan-Area Network — MAN) unu cetb WAN. CnyxOb1 [Ipospaunoti noKanabHON
CeTH MMEIOT MHOTO MpeumymiecTB. Hampumep, moiap30oBaTellb MOXKET OBICTPO U
Oe3omacHo rnepeaaBaTh OOJbIIME 00bEMBbI JAHHBIX HA 3HAYUTEIbHBIE PACCTOSHMUS,
He oOpeMeHsst ce0sl CI0KHOCTSIMU, CBA3aHHBIMU ¢ paboToi B ceTsix WAN.

Tema 4. Ilognep:xka pa3HbIX BUAOB Tpaduka

Tpaduxk B ceTu ckianpiBaeTcs cliydailHbIM 00pa3oM, OHAKO B HEM OTpaKe-
Hbl 1 HEKOTOpbIe 3aKOHOMepHOCTH. Kak mpaBuiio, HEKOTOpbIE MOJIb30BATENH, pa-
Oorarolue HaJ oOmiel 3amayel, (Hampumep, COTPYJHUKHA OJTHOTO OT/ela), yalle
BCEro 0OpalarTcs ¢ 3arpocamu Jubo Apyr K Apyry, Ju0o K o0IieMy cepBepy,
TOJIbKO MHOT'/Ia OHU UCHBITBIBAIOT HEOOXOJUMOCTh JIOCTYIA K pecypcaM KOMIIbIO-
TEepoB Jpyroro otaena. JKemaTenbHO, YTOOBI CTPYKTypa CETH COOTBETCTBOBAJA
CTPYKType HH(pOPMAIMOHHBIX MOTOKOB. B 3aBucuMocTH OT cereBoro Ttpaduka
KOMITBIOTEPHI B CETH MOTYT OBbITh pa3/eieHbl Ha IPYIIbl (CerMeHThl ceTn). Kowm-
NBIOTEPBl OOBEAUHSIOTCS B TPYIIY, €CJIU OOJblIasi YacTh MOPOKIAEMbIX UMH CO-
oOlIeHUH, aipecoBaHa KOMITbIOTEpaM 3TOM K€ TPYIIIbI.

JIns pa3feneHus CETH Ha CETMEHTHI UCIOJIb3YIOTCSI MOCTBI I KOMMYTAaTOPBI.
OHU SKpaHMPYIOT JIOKaJIbHBIM TpaduK BHYTPU CETMEHTA, HE MepeaaBas 3a €ro
npenesibl HUKAaKUX KaJpoB, KpPOME TEX, KOTOpBIE aJpecOBaHbl KOMIIBIOTEpAM,
HaXOJSIIIUMCSL B JIPYTUX cerMeHTax. TakuM o0pa3oM, CeTh pacrajaercs Ha OT-
JENIbHBIE MOACETU. DTO MO3BOJSAET 00J€€ PallMOHAIBHO BBIOMPATH MPOIYCKHYIO
CIIOCOOHOCTh HMEIOIIMXCS JIMHUM CBSI3W, YYUThIBash MHTEHCHUBHOCTH Tpaduka
BHYTPH Ka)JOW IPYIIIbI, a TAaKXKE aKTUBHOCTb OOMEHA JaHHBIMH MEXIy Ipymma-
MHU.

OIIHaKO JJOKaJIN3aluAa Tpa(l)I/IKa CpeaACTBaM MOCTOB U KOMMYTATOPOB UMCCT
CYHICCTBCHHBIC OI'PDAHUYCHUAI. C HPYFOfI CTOPOHBI, HCIIOJIB30BAHHUC MCXAHH3Ma
BHPTYAJIBHBIX CCTMCHTOB, PCAJIM30BAHHOTO B KOMMYTATOPAX JIOKAJIBbHBIX ceTeﬁ,
MNpUBOIUT K MMOJIHOM JJOKaJIN3alluu Tpa(i)I/IKa; TaKHC CCTMCHTHI ITOJIHOCTBIO HM30JIN-
POBaHbI APYT OT Apyra, JaXC B OTHONICHUN HIHPOKOBCHIATCIBHBIX KaIApPOB. Ilo-
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9TOMY B CCT:AX, IMOCTPOCHHBIX TOJIBKO Ha MOCTAaX MU KOMMYTATOpPaX, KOMIIbIOTCPHI,
MNpUHALJICKAIIUC PA3HBIM BUPTYAJIbHBIM CCIMCHTAM, HC O6p33y10T CIIPIHOﬁ CCTH.

Jist Toro 4T06B! 3(HEKTUBHO KOHCOIUAUPOBATH pa3InuHbIe BUJbI Tpapuka
B cet ATM, Tpebyercs crnienialibHas peBapuTesibHasi MOATOTOBKA (aJanTaius)
JaHHBIX, UMEIOUINX Pa3IUYHbIA XapakTep: Kajapbl — 175 HU(POBBIX TaHHBIX, CUT-
HaJbl UMIYJIbCHO-KOIOBOM MOJYJIALIMU — JJI TOJI0CA, IOTOKKU OUTOB — JJIsl BUJIEO.
O¢ddextuBHas koHconuaauusa Tpaduka TpeOyeT TakkKe ydeTa U HMCIOIb30BaHMS
CTaTUCTUYECKUX BapUalluii UHTEHCUBHOCTU PA3IMYHBIX TUIOB Tpaduka.

Tema 5. YupasasieMocTh

ISO BHecna Gomnbioi BKJIaa B CTaHIAPTU3AIMIO ceTeil. Moienb yrpaBieHus
CETH SIBJIICTCSI OCHOBHBIM CPEJICTBOM JIJII IIOHUMAaHUs TJIaBHBIX (YHKIIUH CHCTEM
yIpaBJICHUS CETH. DTa MOJEIb COCTOUT U3 5 KOHIIENTYaIbHBIX 00JaCTeM:

— ynpanieHue 3QHeKTUBHOCTHIO;

— ympaBiieHHe KOHpUTrypanuen;

— yIOpaBIEHHUE YYETOM HCIOIb30BAHUS PECYPCOB;
— yHOpaBiIeHHE HEHCIPAaBHOCTIAMM;

— YIpaBIICHUE 3aIUTON JAHHBIX.

Yupasienne 3¢pPpeKTHBHOCTHIO

Lenp ynpaBinenust 3PEeKTUBHOCTbIO — U3MEpPEHHUE U 00eCTICUCHUE Pa3sIhy-
HBIX acmeKTOB A(PEKTUBHOCTU CETU ISl TOro, 4TOOBI MexceTeBas d(PheKkTuB-
HOCTh MOIJIa TIOJIJIEPXKUBATHCS Ha TIpUeMIeMoM ypoBHe. [IpuMepamu epeMeHHbIX
3 PEKTUBHOCTH, KOTOPbIE MOTJU Obl OBITH OOECICUEHBI, SIBJISIIOTCS MPOITYCKHAs
CIOCOOHOCTh CETH, BPEMS PEaKIUM MoJib3oBareied u K03 PUIMEHT UCTI0Ib30Ba-
HUS JTAHUM.

VYnpasnenue 3QHeKTUBHOCTHIO BKJIIOUAET HECKOJIBKO ATAMOB:

1. c6op unpopmaruu 06 3p(PEKTUBHOCTU MO TEM MEPEMEHHBIM, KOTOpbIE MpPEe-
CTaBJISIIOT MHTEPEC JJIs1 AIMUHUCTPATOPOB CETH;

2. ananu3 uHpopMaMM JJIs oNpeJiesieHusl HopMaabHbIX (6a30Basi CTpOKa) ypoOB-
HEH;

3. ompeneneHue COOTBETCTBYIOMIMX MOPOroB 3PGEKTUBHOCTU AJIA KaXKIOM BaxK-
HOW TIEPEMEHHOW TaKUM 00pa30M, YTO MPEBBIMICHUE STUX TTOPOTOB YKa3bIBaeT
Ha HAJIMYHE MPOOJIEMBI B CETH, JOCTOMHON BHUMaHHUS.

Yupasiienne KoHpurypanuei

Lenp ynpasneHuss KoHPUrypanueit — KOHTPOJIUPOBAHKE UHPOPMAITUU O Ce-
TEBOW M CUCTEMHOU KOH(MUTYpaIlUU JIJIsE TOTO, YTOOBI MOKHO OBLJIO OTCIICKUBATH U
yIPaBIATh BO3ICUCTBUEM Ha PA0OTY CETH Pa3IMYHBIX BEPCUH ammapaTHBIX U MPO-
rpaMMHBIX 3J1€MEHTOB. T.K. BCE€ allapaTHbIE W MPOTPAMMHBIE JIEMEHTHl UMEIOT
AKCIUTyaTallMOHHBIC OTKJIOHEHHUSI, TIOTPEITHOCTH (WJIM TO U JPYroe BMECTE), KOTO-
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pbl€ MOTYT BIIMATH Ha pabOTy CETH, Takas WH(popMaIMs Ba)kHa IS MOJEp KaHUS
TJIaIKOM paboThI CETH.

Kaxxnoe ycTpoilcTBO ceTw pacmoiaraer pasHooOpa3HoW HHpopManuenr o
BEPCUSX, aCCOLMUPYEMBIX ¢ HUM. UTOOBI 00ecneunTh JIETKUI TOCTYM, MOJCUCTe-
MBI yTIpaBieHUs: KOHPUTypaluei Xpauart 3Ty uadopmanuio B 6aze nanubix. Korga
BO3HUKAET Kakas-HUOYIb IpobiiemMa, B 3TOM 0a3e JaHHBIX MOXET OBITh MPOBEACH
MOUCK KITFOUEH, KOTOpPbIE MOIJIM Obl IOMOYb PEIIUTh 3Ty MPOOJIEMY.

YnpaBJ/ieHue y4eToM UCI0JIb30BaAHUS PeCypCcOB

Lens ynpaBiieHHs y4€TOM UCIOJIb30BaHUSI PECYPCOB — U3MEPEHUE MapaMeT-
POB HCIIOJIL30BaHUS CETH, YTOOBI MOKHO OBLIIO COOTBETCTBYIOLIUM 00pa3oM pery-
JUPOBaTh €€ HCIOIb30BaHUE WHIWBHUIYaJIbHBIMU WM TPYINIOBBIMHU MOJIb30BaTE-
nasmu. Takoe peryliupoBaHuE MUHUMHM3UPYET YUCIIO IPo0seM B ceTH (T.K. pecypchl
CETH MOTYT OBITh IIO/ICJIEHBI UCXO/Is U3 BO3MOXKHOCTEH MCTOYHUKA) U MaKCUMU3U-
pYyeT paBHOJOCTYTHOCTb K CETH JIJIsl BCEX MOJIb30BaTeNeH.

Ypas/ieHne HEMCIIPABHOCTAMH

Lens ynpaBiieHHs HEUCHPABHOCTSIMU — BBISIBUTH, 3a(UKCUPOBAThH, YBEIO-
MUThH TOJb30BaTeNed U (B MIpenesax BO3MOXKHOTO) aBTOMAaTHYECKU YCTPaHUTh
poOIEeMBI B CETH, C TEM YTOOBI 3(PPEKTUBHO MOAAEPKUBATH padboTy ceTH. Tak Kak
HEUCITPaBHOCTH MOT'YT MPUBECTH K MPOCTOSM WM HEAOMYCTUMOM Jerpaganuu ce-
TH, YIpaBJI€HUE HEUCHPABHOCTIAMH, MO BCEW BEPOSTHOCTH, SIBIsETCA Hauboliee
HIMPOKO UCIOJIb3yEMbIM 3JIEMEHTOM MOJIENH ynpasienus cetu [SO.

VYrpaBneHre HEUCIIPAaBHOCTSIMU BKIIFOYAET B ¢€0sl HECKOJBKO IIAroB:
OTIpeJIeICeHHEe CUMIITOMOB ITPOOJIEMBI;
M30JIMPOBaHUE MPOOIIEMBI;
yCTpaHeHue MpoOJIeMBbl;
MIPOBEPKA YCTPAHEHUsI HEUCIIPABHOCTH Ha BCEX BAXKHBIX MOJICHCTEMAX;

A e

perucrpanus O6Hap}7)KCHI/ISI HpO6J’ICM]’::I H €C PCIICHUA.

YnpasieHue 3alIMTONA JaHHBIX

HeJIB YHPABJICHUA BaMHTOﬁ HAaHHBIX — KOHTPOJIb AOCTYIIa K CCTCBBIM PECYP-
CcaM B COOTBCTCTBHUH C MCCTHBIMH PYKOBOIAIIMMU IIPUHOUIIAMU, YTOOBI cAcjIaTb
HEBO3MOYKHBIMM CabOTa)X CETH U JOCTYII K IlyBCTBI/ITCJ’IBHOI\/JI I/IH(l)OpMaHI/II/I JunaMm,
HC MMCHOIIUM COOTBCTCTBYIOIICIO PA3PCUICHMUA. HaHpHMep, OJHa U3 IMOACHUCTEM
YIPABJICHUA SaHlHTOﬁ JaHHBIX MOXCT KOHTPOJIHPOBATH PETUCTpALIUIO ITOJIB30BA-
TeJIeu pecypca CETH, OTKa3bIBaA B JOCTYIIC TCM, KTO BBOAUT KOJAbI JOCTYIId, HC CO-
OTBCTCTBYIOIIHUC YCTAHOBJICHHBIM.

HOIICI/ICTeMBI YIIPABJICHUA SaHlHTOﬁ JaHHBIX pa60Ta10T IMyTEM pas3acjIiCHUA
HNCTOYHHUKOB Ha CAHKITMOHHUPOBAHHBIC 1 HCCAHKIIMOHHUPOBAHHBIC 00J1aCTH. I[J'IH HC-
KOTOPBIX MoJb30BaTeIeH OOCTYII K JIIO6OMy HCTOYHHUKY CCTH ABJIACTCA HCCOOTBCT-
CTBYIOIIINM.
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[loncucreMbl ympaBieHHs 3alMTON JaHHBIX BBIMOJHAIOT CJIEAYIOIINE
byHKIUU:
— HJICHTUDUIHMPYIOT YYBCTBUTENIbHBIE PECYPCHI CETH (BKIIIOYAsl CUCTEMBI, (Pailiibl
U Apyrue 0ObeKThI);

— OIpEeAeNAI0T OTOOPaKEHHs B BUJE KapT MEXAY UyBCTBUTEIbHBIMU UCTOYHUKA-
MU CETH U HaOOPOM I10JIb30BATEINIEH;

— KOHTPOIHUPVYIOT TOUYKHU AOCTYIIA K HYBCTBUTCIIBHBIM pPCCypCaM CCTHU,
2

— PETHCTPUPYIOT HECOOTBETCTBYIOUIMI AOCTYII K YyBCTBUTEIBHBIM PECYpCaM Ce-
TH.

Tema 6. CoBMEeCTUMOCTH

Cosmecmumocmov u MOOUTLHOCINb NPOCPAMMHO20 0becneuenus. KoHuenuus
MIPOrpaMMHOM COBMECTUMOCTH BIIEPBbBIE B HIMPOKUX MaciiTabax Oblia MpUMEHEHA
paspabotunkamu cuctembl IBM/360. OcHoBHAas 3aa4a npu NPOSKTUPOBAHUH BCE-
ro psaa MOJENEN 3TOM CUCTEMBI 3aKIH0Yajach B CO3JaHUHM TaKOM apXUTEKTYpHI,
KOTOpasi Obula OBl OJJMHAKOBOM C TOYKM 3PEHMS II0JIb30BATENS ISl BCEX MOAENIEH
CUCTEMBI HE3aBUCUMO OT LIEHBI U MPOU3BOAUTEIBHOCTH Kaxaou u3 Hux. Orpom-
HbIE MPEUMYILECTBA TAKOT0 MOJXO0/a, MO3BOJISIOIIETO COXPAHATh CYLIECTBYIOIIUI
3aJ1e]1 IporpaMMHOro o0ecneyeHus IIpy Mepexo/ie Ha HOBBIE (Kak MpaBuilo, 0oiee
MPOU3BOJIUTENLHBIE) MOJENU, ObUIM OBICTPO OLEHEHbl KaK TMPOU3BOJUTEISIMU
KOMIIBIOTEPOB, TaK U MOJb30BATEISIMU, U HAUMHAS C 3TOTO BPEMEHU NPAKTHYECKU
BCE (DUPMBI-IOCTABUIMKH KOMITBIOTEPHOIO OOOPY/IOBAaHUS B3SUIM HAa BOOPYKEHHUE
OTU TPUHLMIBL, TIOCTaBJsAA CEPUU COBMECTUMBIX KOMIIbIOTEPOB. Cienyer 3ame-
TUTh OJHAKO, YTO CO BPEMEHEM Jake camasi MepeaoBasl apXUTEKTypa HEU30E€KHO
yCTapeBaeT M BO3HUKAET MOTPEOHOCTh BHECEHUS PaJMKaIbHBIX M3MEHEHUH B ap-
XUTEKTYPY U CIIOCOOBI OpTraHU3AIMK BHIYUCIUTEIBHBIX CUCTEM.

B Hacrosiee BpeMsi oJHUM U3 HauOosiee BaXKHBIX (haKTOPOB, OMPEACIISIIO-
IIUX COBPEMEHHBIC TCHJICHIIMU B Pa3BUTHH UH(GOPMAIMOHHBIX TEXHOJIOTUH, SBIIS-
€TCS OpHUEHTAIlMs KOMIAHUU-TIOCTABIIMKOB KOMIBIOTEPHOTO OOOPYIOBaHHUS Ha
PBIHOK MPUKJIIAIHBIX IPOTPAMMHBIX CPEJICTB.

OTOT mepexoi BBIABUHYI psii HOBBIX TpeboBanuil. [Ipexne Bcero, Takas
BBIYMCIUTEIbHAS Cpella IOKHA MO3BOJISATh TMOKO MEHSTh KOJIMYECTBO U COCTAB
anmnapaTtHbIX CPEJCTB M NMPOrpaMMHOro oOecredeHus: B COOTBETCTBHM C MEHSIO-
HIMMUCS TPeOOBaHUSIMU pelllaeMbIX 3a7a4. Bo-BTOpBIX, OHA TOKHA 00ecreynBaTh
BO3MOKHOCTb 3aITyCKa OJHHUX U TEX K€ MPOrPAMMHBIX CHCTEM Ha PA3JIUYHBIX all-
napaTHbIX miatdopmax, T.e. o0ecrneuynBaTb MOOMIBHOCTh MIPOTPAaMMHOTO o0ecIie-
yeHus1. B-TpeTbux, 3Ta cpena J0JKHA TapaHTUPOBATh BO3MOXKHOCTH ITPUMEHEHUS
OJIHUX U TEX K€ YeJIOBEKO-MAIIMHHBIX MHTEP(PEHCOB HA BCEX KOMITbIOTEpaxX, BXO-
JSIIUX B HEOJHOPOJHYIO CETh. B yCIIOBUAX KECTKOM KOHKYPEHUUH TPOU3BOINUTE-
Jel anmapartHbIX MIaTGopM U TporpaMMHOro ooOecreyeHus chopmMupoBanach
KOHIEMIHUS OTKPBITBIX CUCTEM, MPEACTABISIONIas cO00 COBOKYMHOCTh CTaHAAp-
TOB Ha Pa3jINYHbIE KOMIIOHEHTBI BBIYMCIUTEIBHON CPEBI, MPEAHA3HAYEHHBIX IS



104 Jlexyus 8

obecrieyeHUs: MOOWJIBHOCTH TPOTPAaMMHBIX CPEJICTB B paMKaxX HEOIHOPOIHOM,
pacnpeiesieHHON BbIYUCIUTEIBHOW CUCTEMBI.

Bonpocsl

Kakue ocHOBHBIEC TpeOOBaHUS MPEIABIBISIOTCS K CETSIM?

Uto Takoe Npou3BOIUTENHLHOCTh CETU?

Kakue xapakT€pUCTUKHU BIUSAIOT HA MPOU3BOAUTEILHOCTh CETU?
Kakue ecth criocoObI OBBIIICHUS TPOU3BOAUTEIIBHOCTH CETEH ?
Kak o6ecrneunTs BHICOKOCKOPOCTHYIO IEPECHUIKY Tpaduka?
Yem obecrieunBaeTcs HaIEKHOCTD CETU?

YTO Takoe 0TKa30yCTOMYUBOCTh?

[lepeuucauth 3a1aun 6€30NMACHOCTH JAHHBIX B CETH.

JI1s1 KaKoM 11€1M UCTIOJIb3YETCSl PE3EPBHOE KOMMMPOBAHKE ?

= 0 0 Nk W=

0. Yem oOecrneunBaeTcsi 6€30MACHOCTh CEeTEel B KIMEHT—CEPBEPHON apXHUTEKTY-
pe?

11. JIns xakoil Henu yCTaHABIMBAKOTCSA SKPAHUPOBAHHBIE JINHUU B CETH?

12. Yrto Takoe nmpo3pavyHOCTb CETEM?

13. B kakom cityyae JTUHUS MPO3payHa M0 OTHOLIEHUIO K THIIaM CUTHAJI0B?

14. Yto Takoe mpo3payHOE COCIMHEHUE?

15. Yto ucnonb3yeTcs AJisl pa3/ielICHUsI CETH HA CETMEHTHI?

16. Kakum o0pa3oM MOXKHO YMEHBIIUTH TpadUK B CETU?

17. Jlatb ompeneneHue ynpaBiIsieMOCTH CETEH M MEpPedHCIUTh OCHOBHbIE (YHK-
LMW YIIPABJIECHHUS CETAMH.

18. Yto BKiIIOYaeTCs B ynpasiieHHe 3QPEKTUBHOCTHIO?

19. JIns xaxo#l e UCIONb3YETCS YIIPABICHUE HEUCIIPABHOCTAMMU ?
20. s gero HeOOXOAUMO yIpaBieHHe KoHbUrypamuen?

21. KakoBa 1enb yrnpaBieHHUs 3alIUTON JTaHHbBIX ?

22. Kakue GyHKUIUHU MOJACUCTEMBI YIPABICHUS 3aIIUTON JaHHBIX ?
23. Jlatb ompenesieHre MOHSATUSI COBMECTUMOCTH CETeH.
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Jlekuus 9. CeteBoe 000pynoBaHue
Tema 1. CereBblie agantepsl, uian NIC (Network Interface Card).

Hasnauyenmue.

CeteBrle aJallTCPbl — 3TO CECTCBOC O60pYI[0BaHI/IC, 06CCHC‘II/IBaIOHICC q)YHK-
MUOHUPOBAHUC CCTHU HA (I)I/IBI/ILIeCKOM 1N KaHAJIbHOM YPOBHAX.

CereBoil amantep OTHOCUTCA K nepudepuiftHOMYy yCTPONCTBY KOMIIBIOTEDA,
HEIMOCPEACTBEHHO B3aMMOJICHCTBYIOIIEMY CO CPENOW MEpPEeNadn ITaHHBIX, KOTOpas
OpsIMO WM 4Yepe3 JAPYyroe KOMMYHHMKAIMOHHOE OOOpYIOBAHUE CBS3BIBAET €r0 C
IPYTMMH KOMIIBIOTEPAMHU. DTO YCTPOMCTBO pelIaeT 3a/Jaud HaJeKHOTO oOMeHa
JBOMYHBIMU JAHHBIMH, IPEACTABIECHHBIMH COOTBETCTBYIOIIUMH 3JIEKTPOMArHUT-
HBIMHM CUTHAJIaMM, MO BHEIIHUM JUHUSAM CBsi3H. Kak u 11000i1 KOHTpoOJIIep KOM-
NBIOTEpa, CETEBOM ajganTep paboTaeT MoJ yrpaBieHUEM JApaiiBepa OnepaluoHHON
CUCTEMBI, U pacupenesieHue QYHKIIUH MEXIy CETEBbIM aJanTepoM U JpailBepom
MOXET U3MEHSATHCS OT PEAIU3alUU K pealli3aliu.

KomneroTep, Oynb To cepBep uiu padboyasi CTaHIUs, TOJKIIOYAETCS K CETH C
MOMOIIBIO BHYTPEHHEH TUIaThl — CETEBOTO ajanrtepa (XOTs ObIBAIOT M BHELIHUE Ce-
TEBbIE aJanTepbl, MOAKIIOYaeMbIe K KOMIIBIOTEPY uepe3 napaienabHbiii mopt). Ce-
TEBOW aJjanTep BCTABISIETCS B THE3/10 MAaTEpUHCKOM 1aThl. KapTel ceTeBbIX anamn-
TEpPOB YCTAHABJIMBAIOTCA Ha KaXI0M pabouell cTaHIMM U Ha (PailJioBOM cepBepe.
PaGouas craHuusg oTmpaBisieT 3ampoc K (aiioBOMy cepBepy M MOJydaeT OTBET
4yepe3 ceTeBOU ajarntep, Korjaa ¢gaiiaoBeiii cepBep rotoB. CeTeBbie anantepsl mpe-
00pa3yloT mapajuiesibHbIE KOJIbI, UCIIOJIb3yEMbIe BHYTPU KOMIIbIOTEpA U MPEACTAB-
JIEHHBIE MAJIOMOLIHBIMU CUTHAJIAMH, B TIOCJIEA0BATENbHBIN TOTOK MOILIHBIX CUTHA-
JIOB JIJIsl TIepe/iaur JaHHBIX MO BHEIIHeW ceTu. CeTeBble alantepbl JOJKHBI ObITh
COBMECTHUMBI C KaOEJIbHOW CUCTEMOM CETH, BHYTPEHHEH MH(POPMAIIMOHHON HIUHOM
IIK u ceTeBoii onepalliOHHON CHCTEMOM.

HacTtpoiika ceTeBoro aganrepa u TpaHcuBepa

st pabotel [1IK B ceTn Hamo nmpaBUIIbHO YCTAaHOBUTH U HACTPOUTH CETEBOU
aparrep. s agantepos, OTBeHaOIUX craHaapry PnP, HacTpoiika npou3BoauTCs
aBTOMaTu4ecku. B MHOM cilydae HEOOXOAMMO HACTPOUTH JIMHUIO 3aIpoca Ha Ipe-
peiBanre IRQ (Interrupt Request Line) u anpec BBoga/BeiBoga (Input/Output ad-
dress). Anpec BBOAa/BbIBOZA — 3TO TPEX3HAYHOE IIECTHALATEPUYHOE YHCIIO, KO-
TOpo€ WACHTUPUIUPYET KOMMYHUKAIMOHHBIA KaHal MEXIY amnmnapaTHbIMU
YCTPOICTBAaMU M LEHTPAIbHBIM MporieccopoM. UToOwl ceTeBoil agantep ¢yHKIHO-
HUPOBAJl TMPaBUIBHO, JOJDKHBI ObITh HacTpoeHbl JuHuUA IRQ wu anpec BBo-
na/BeiBosia. 3anpochkl Ha npepbiBanue IRQ u aapeca BBoga/BbIBO/IA 1J11 OCHOBHBIX
yCTPOMCTB puBeAeHBI B Tabnuie 9.1.

OObIyHO ceTeBas KapTa paboTaeT ¢ KOH(PIUKTaMU, €CIIU JIBYM yCTpocTBamM
Ha3HAa4eH OJUH U TOT XK€ pecypc (3ampoca Ha IpepblBaHUE WIM aJpec BBO-
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na/BeiBosia). CereBble KapThl MOAIEPKUBAIOT PA3IMYHBIE TUIIBI CETEBBIX COEJIUHE-
Huil. Ousnyeckuili nHTEpdErc MEeXKIy caMoil CEeTeBON KapTON M CEThIO Ha3bIBAIOT
TPAHCHUBEPOM (transceiver) — 3T0 YCTPOHCTBO, KOTOPOE KaK MOJy4YaeT, TaK U MOCHI-
naeT gaHHble. TpaHCHUBEphl HA CETEBBIX KapTax MOTYT MOJYy4YaTh U MOCHUIATH IU(-
pPOBBIE M aHAJIOTOBble CUTHaNBL. Tunm mHTEpdeica, KOTOPbI HCHOIb3YeT CeTeBas
KapTa, 4aCTO MOXKET ObITh (PU3UUECKHU OINpe/eeH Ha ceTeBoi kapre. [lepeMbruku,
WIN JKaMIepbl (MaJleHbKUE TMEePEeMbIUYKH, COSIUHSIONIME JBa KOHTAKTa), MOTYT
OBITh HACTPOEHBI JJI YKa3aHUs TUIIa TPAHCUBEPA, KOTOPBIN JT0KHA UCTOIb30BATh
cereBas KapTa B COOTBETCTBUHU CO cXxeMou cetu. Hampumep, nepempruka B O4HOM
MIOJIOKEHUH MOXKET BKJIIOUNTH pazbeM RJ-45 nns moanep:Kky ceTH TUIA BUTAs Ia-
pa, B IPyromM — NOAAECPKKY BHEIIHETO TPaHCUBEPA.

Tabnuna 9.1

CrannapTHOE IPUMEHEHUE 3anpoc Ha | /lnanas3oH

npepbiBaHue| BBOJa/BHIBOIA
CuctemHbIi TaliMep IRQO
KiaBuatypa IRQ1
Bropuunsiit kontposuiep IRQ wim Bugeokapra | IRQ2
IIpepriBaHuE OT aCHHXPOHHOTO MnocienoBartelb- | IRQ3 Ot 2F0 no 2FK
Horo nopra COM2 u COM4
IIpepriBaHuE OT aCHHXPOHHOT0 NocyenoBaTenb- | IRQ4 Ot 3F0 no 3FH

Horo nopra COM1 u COM3

OO6b1yHO cBOOO/IEH (MOXKET OBbITh 3aHAT napai- | IRQS
JenbHbIM opToM LPT2)

KonTpomnep dhaonnu-nucka IRQ6

IIpepriBanue oT napauienbHoro npuHtepHoro | IRQ7

nopra LPT1

AnmapatHblil TaiMED IRQ8

OO6BIYHO CBOOOICH IRQ9 Ot 370 no 37F

OO6b14HO cBOOOACH (MOXET ObITh 3aHsAT nepBud- | IRQ10
HbIM KOHTposuiepoM SCSI)

OO6b14HO cBOOOACH (MOXET ObITh 3aHAT BTopuy- | IRQI11 IRQ11
HbIM KOHTposuiepoM SCSI)

Mpis PS/2 IRQI12 IRQI12
IIpepriBanue OT compoleccopa IRQ13 IRQ13
IIpepbiBaHME OT MEPBUYHOTO KOHTPOJLIEPA IRQ14 IRQ14

KCCTKOIO JUCKa

OO6b14HO cBOOOACH (MOXET OBITh 3aHAT BTopud- | IRQI15 IRQI15
HBIM KOHTPOJIEpOM skecTkoro nucka IDE)
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DYyHKIUH CeTEeBBIX aJaNTepoB

CeteBrble AJallITCPbI IPOU3BOIAAT CEMb OCHOBHBIX OHepaHI/Iﬁ IIpu MpUEME NI

nepeaadun COO6I_HCHI/ISI:

1.

l'anveanuueckas pasésaska ¢ KOAKCUAIbHBIM KaOeneM WM BUTOM mapoi. s
ATOM 1IeJIM UCIIONB3YIOTCS UMITYJIbCHBIE TpaHcopmaTopsl. MIHOTAA 11 pa3BsA3Ku
HCIIOJIB3YIOTCS OIITPOHBI.

Ilpuem (nepedaua) oannwvix. Jlannsie nepenarorcs u3z O3Y IIK B agantep wim
u3 afgantepa B mamaTh [IK gepes mporpaMmupyeMblii KaHal BBOJa/BhIBOA, Ka-
HaJI MPSIMOTO JTOCTYIIA WM Pa3IeaeMYIO TaMsTh.

bygepuzayus. JIns corinacoBaHus CKOPOCTEH MEPECHUIKH JAHHBIX B aJarTep
WA U3 HETO CO CKOPOCTBHIO OOMEHa MO CETH UCIONb3yloTes Oydepa. Bo Bpems
00paboTKU B CETEBOM aJlanTepe, NaHHble XpaHaTcs B Oydepe. bydep nmozsossier
aJlanTepy OCYIIECTBIATH OCTYI KO BceMy MakeTy mHpopManuu. Mcmonb3oBa-
HuEe OypepoB HEOOXOIUMO JIsl COTJacoBaHUSI MEXKIY co00il ckopocTel obpa-
00TKM nHGOpPMAIUH pa3TuIHbIMU KoMroHeHTamu JIBC.

Dopmuposanue nakema. CeTeBoi agantep M0JKEH pa3leianuTh JaHHbIE Ha 0J10-
KM B pexuMe Tepefadu (WM COCAMHUTh UX B pPEXKUME IMpUEMa) JAaHHBIX U
ogopMuUTh B BUJIE Kajpa omnpeaesieHHoro ¢popmara. Kaap BKiIo4aeT HECKOIBKO
CITY>KEOHBIX TIOJICH, CpeIu KOTOPhIX UMEETCs aJipec KOMIbIOTepa Ha3HAUCHUS U
KOHTPOJIbHASI CyMMa KaJipa, Mo KOTOPO# CeTeBOM ajanTep CTAaHIIMKM Ha3HAYCHUS
Jie7aeT BBIBOJ O KOPPEKTHOCTH JIOCTABICHHOM MO CETH MH(OpMAIIHH.

. Hocmyn k kanany ceazu. Habop npasui, oGecrednBaromux J0CTyN K cpeje mne-

peaaydn. BrisiBieHue KOH(i)JII/IKTHBIX CI/ITyaLII/Iﬁ N KOHTPOJIb COCTOAHUA CCTH.

Hoenmughuxayus ceoeco adpeca B ipuHuMaeMoM nakere. Ousnueckuit agpec
azanrTepa MOXET ONPENEHAThCA YCTAHOBKOW NEPEKIIOYATENICH, XPAaHUTBCS B
CIIEHHUAIBHOM peructpe win npomunsatecs B ITI13Y.

IIpeobpaszosanue mapanieabHOTO KOAa B MOCIEA0BATENbHBIN KO/ MPpU Hepeia-
Yye JaHHBIX, U U3 TMOCJIEAOBATEILHOIO KOJIa B MapajulebHBIN mpu npueme. B
pexuMe Tiepeaur JaHHbIE MEePeIatoTCs MO KaHaIy CBS3U B MOCJEI0BATEILHOM
KOJI€.

Koouposanue u oexoouposanue oannvix. Ha 3ToM 3Tamne n0mkHBI OBITH chop-
MHUPOBaHBI JICKTPUYECKUE CUTHAIIBI, UCIIOJIB3yeMbIC JUIS TPEICTABICHUS JTaH-
HBIX. BONBIIMHCTBO CETEBBIX aJalTEPOB JIJIS ITOW MU UCIOJB3YIOT MaHYe-
CTEpCKOE KOJIWPOBaHHE. DTOT METOJ He TpeOyeT mepenayd CHHXPOHU3UPYIO-
IIIUX CHUTHAJIOB JIJI Pacro3HaBaHUS CIMHMII M HYJICH 1O YPOBHSIM CHUTHAJIOB, a
BMECTO 3TOro IS mpeacTaBieHus | u 0 ucmonp3yercs nmepeMeHa MmospHOCTH
CUTHAJIA.

llepedaua unu npuem umnynvcos. B pexume nepenayn 3aK0AUPOBAHHBIC K-
TPUYECKUE UMITYJIbChl JAHHBIX MepeAaroTcs B Kabenb (Mpu MpUeMe UMITYIIbChI
HaIpPaBJISIIOTCS Ha JEKOIUPOBAHUE).
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CereBbie aanTepbl BMECTE C CETEBBIM MPOrPaMMHBIM 00ECIEYCHUEM CIIO-
COOHBI pacro3HaBaTh U 00padaThIBaTh OMIMOKHU, KOTOPHIE MOTYT BOBHUKHYTh U3-3a
AIIEKTPUIECKUX TTOMEX, KOJUTH3UH WM TUI0X0H pabOThl 000pyIOBaHHUS.

[locnennue TUIBI CETEBBIX AJANTEPOB MOJJIEPKUBAIOT TeXHONOTUIO Plug
and Play (6cmaesnau u pabomaii). Eciu ceTeBYIO KapTy YCTaHOBUTH B KOMITBIOTED,
TO MPHU NEPBOM 3arpy3ke CUCTEMa OMPENETUT THUIl aJaNTePa U 3aMpPOCUT JJIsi HETO
npaliBepbl. BHenHuil Bu ajgantepa nokasaH Ha puc. 9.1.

il '.I L il !
Processor

BMNC

Puc. 9.1 Bug amantepa

ba3zoBbii, uin puznUecKui, aapec

Hekoropele ceTeBble ajantepbl UMEIOT BO3MOXHOCTh MCIIOIB30BATh OMeEpa-
tuBHyt0 namsaTh [IK B xadecTBe Oydepa ayig XpaHEeHUS! BXOASIMIMX U MUCXOASIINX
nakeToB JaHHBIX. ba3oBeiit aapec (Base Memory Address) mpencrasisieT coOoi
HIECTHAALIATEPUYHOE YUCIIO0, KOTOPOE YKa3bIBAET HA aJ[peC B ONEPATUBHOMN MaMsTH,
rje HaxoauTcs 3ToT O0ydep. BaxkHo BrIOpaTh 0a30BbIN agpec 0€3 KOH(PIMKTOB C
IPYTUMH YCTPOKUCTBAMH.

Tumnbl ceTeBbIX ajanTepos

CereBble afantepsl pa3inyaroTcs MO TUILY U Pa3psAIHOCTH UCTOIb3YEMOU B
KOMIIbIOTE€pEe BHYyTpeHHEH muHbl JanHbiX — [SA, EISA, PCI, MCA.

CereBble afanTepsl pa3aNdalOTCs TaKKe MO THITY MPUHITONW B CETH CETEBOM
texnosioruu — Ethernet, Token Ring, FDDI u T.n. Kak npaBuio, KoHKpeTHast MO-
Jellb CeTEeBOro ajamntepa padoTaeT IO ONPEJCICHHON CETeBOW TEXHOJOTUHU
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(manpumep, Ethernet). B cBsi3u ¢ TeM, 4To 1J1s1 KaXK10H TEXHOJIOTUU ceifyac uMeeT-
Cs BO3MOXXHOCTb HCIIOJIB30BAHUS PA3JIMYHBIX CpEJ Nepelayd AaHHBIX (TOT XKe
Ethernet nmoanepxuBaeT KoaKCHaJIbHBIN KaOeab, HEAKPAHUPOBAHHYIO BUTYIO Mapy
U ONTOBOJIOKOHHBIN Kabelb), CeTeBOW afanTep MOXKET MOJAJIEPKUBATh KaK OJHY,
TaK U OJJHOBPEMEHHO HECKOJIBKO cpell. B ciydae, koraa cereBoi agantep noaaep-
’KUBAET TOJILKO OJIHY CpeAy Mnepeadyu JaHHBIX, a HEOOXOJUMO UCIOJIb30BATh JIPY-
I'yI0, IPUMEHSAIOTCS TPAHCUBEPHI U KOHBEPTOPHI.

Paznuunbie THUIBI CETEBBIX aJalliTCpOB OTIIMYAKOTCA HE TOJIBKO MCTOJaMH
A0CTYyIIa K CPCAC U IIPOTOKOJIAaMH, HO CIIC U CICAYIOIIUMHU IIapaMETpaAMU:

— CKOpOCTh IIepeiayuu;
— o0beMm Oydepa s makera;
— TUII IIWHBI;
— OBICTpOAECHCTBUE IINHBL;
— COBMECTHMOCTD C Pa3IU4YHbIMU MUKPOIPOLIECCOPaMU;
— HCMOJb30BaHUE MPSAMOTOo Aoctyna K namaru (DMA);
— azpecanus MopToB BBOJA/BbIBOA U 3aIIPOCOB MPEPHIBAHMUS;
— KOHCTPYKLHS pazbeMa.
Hau6omnee u3BecTHBI CIEAYIOMINE TUIIBI a1aNTEPOB:

Anantepsl Ethernet mpencraBisroT coOOl TUIaTy, KOTOpas BCTaBIISACTCS B
CBOOOHBIN CJIOT MAaTEPUHCKOHN (CHCTEMHOM) TUIaThl KOMIIbIoTepa. M3-3a mmpoko-
r0 pacrpoCTpaHCHUsI KOMITBIOTEPOB C CUCTEMHOM Maructpanbio ISA cymiecTByeT
ITUPOKHUNA CTICKTP aJalTepoB, MpEIHA3HAYCHHBIX JJI1 YCTAaHOBKHM B cloT ISA, a
TaK)Ke TPOU3BOIATCS aJanTepbl, COBMECTHMBIC C ITMHOW. Yale Bcero amanrtepsl
Ethernet UMEIOT 11 CBSI3M C CETHIO JBa BHEIIHMX pa3beMa: JI KOAKCHAIBHOTO
kabens (pazbem BNC) u s xabens Ha Butoi mape. st BeiOopa Tuma xaGens
MIPUMEHSIOTCS TIEPEMBIUKH HWJIU TICPEKITFOYATENId, KOTOPhIC YCTAHABIMBAIOTCS IIC-
pea MOIKITIOUECHUEM aJanTepa K CETH.

Anantepsl Fast Ethernet mpou3BoasSTCS M3rOTOBUTEISIMU C YYETOM OIpEJIc-
JICHHOTO THMa cpenabl nepeaaun. CeTeBoil kabenb MpU 3TOM TOJKII0YAeTCS HEMo-
CPEACTBEHHO K ajantepy (6e3 TpaHcuBepa).

Ontnueckue apanrtepsl ctangapra 10BASE-FL moryt ycTtaHaBiMBaTbCs B
komnbtoTephl ¢ mmHaMu [SA, PCI, MCA. OTtu agantepsl MO3BOJISIOT OTKa3aThCA
OT BHEIIHUX IpeoOpa3oBaTeneil cpelibl 1 0T MUKpOTpaHcuBepoB. [Ipu ycraHoBke
ATUX aJanTepoB BO3MOXKHA peajn3alus MOJHOAYIIEKCHOTO pexuMa oOMEeHa HH-
dbopmarueit. 1y NOBBILIEHNS YHUBEPCATIBHOCTU B ONTUYECKUX aJlarTepax coxpa-
HSETCSA BO3MOKHOCTh COSIMHEHUS TI0 BUTOM mape ¢ pazbeMoM RJ-45.

s cnemupukanun 100BASE-FX coennHenne KOHIIEGHTpaTOpa U ajarnrtepa
10 ONTOBOJIOKHY OCYIIECTBISETCSI C UCTOJIb30BAHUEM ONTUUYECKUX COCTUHUTENEH
tuna SC wim ST. Beibop tuna ontuueckoro coeaunutens (SC wiu ST) 3aBucut
OT TOTO, HOBAsl WJIM CTapas 3TO MHCTAIIAUM. [[s1 3Tol crienuduKaIuy BeIMyCcKa-
I0TCSI CETEBBIC ajanTepbl, coBMecTuMbIe ¢ muHou PCI. AganTepsl criocoOHBI TO-
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JepP)KUBATh KakK MOJYAYIJIEKCHBIN, TaK W MOJTHOIYIUIEKCHBIM peXuM palOoThl. J{is
oOJieryeHus HaCTPOMKH M HKCIUTyaTalluy Ha MEePeIHIO MaHelb ajanTepa BhIHECe-
HO HECKOJIbKO MHAMKATOPOB cocTossHMs. KpoMe Toro, cymecTByrOT MOJEIN aJlar-
TEpPOB, CIIOCOOHBIE PabOTaTh Kak MO OAHOMOJOBOMY, TaK M IO MHOT'OMOJIOBOMY
ONTOBOJIOKOHHOMY Ka0elo.

CeteBbie anantepsl s TexHonorun Gigabit Ethernet npennasnauensr s
YCTAaHOBKHU B ce€pBepa M MOUIHbIE paboune craHuuu. Jyig noBbieHus 3PpQGeKTrB-
HOCTH pabOThl OHU CIIOCOOHBI MOAJEPKUBATH MOTHOIYIUIEKCHBIN peXUM oOMeHa
nHpopMmarmein.

Anantepsl FDRI MoryT ncnons30BaThesi Ha pa3HOOOpa3HBIX PA0OUYMX CTAHIUSAX
U B YCTPOMCTBAaX MEKCETEBOIO0 B3aUMOJECHCTBUS — MOCTaX M MapHIpyTH3aTOpaX.
CymectBytot apantepsl FDDI, npennaznauennsie 1is paboThl cO BCEMU pacmpo-
ctpanennbiMu mHaMu: ISA, EISA, VESA Local Bus (VLB) u T. 1. B cetu FDDI
TaKhe YCTPONCTBA, KaK paboune CTaHIMU WK MOCTBI M MOJCOECIUHSIOTCS K KOJb-
Iy 4epe3 ajanrtepbl OJHOTO W3 JABYX THUIOB: ¢ IBOWHBIM (DAS) win oguHOYHBIM
(SAS) nmoakmoueHueM. Anantepbl DAS ocymiecTBasioT Gu3nueckoe CoeTMHEHUE
YCTPOMCTB KaK C MEPBUYHBIM, TAK U CO BTOPUYHBIM KOJIBI[OM, YTO MOBBIIIAET OT-
Ka30yCTOMYMBOCTh ceTu. Takoil ajmantep vMMeeT JBa pazbema (PO3ETKH) ONTHYE-
ckoro uHTepdeiica. Agantepsl SAS MoAKIIOUAIOT paboure CTaHIIMU K KOHIICHTpa-
topy FDDI uepe3 oquHOUHYIO ONTOBOJIOKOHHYIO JTMHUIO B 3B€3/1000pa3HOil TOMO-
JOoTUU. DTHU ajanTepbl NPeACTaBIsAIOT cOOOW IUIaTy, Ha KOTOPOW Hapsay C dJeK-
TPOHHBIMU KOMIIOHEHTaMH YCTAHOBJIEH ONTHUYECKUU TPAHCUBEP C pa3beMoM (po-
3€TKOI ) ONTHYECKOT0 uHTEep(deiica.

Tema 2. IloBTOpHTEIH M KOHIEHTPATOPBI

OcHoBHast ¢GyHKUUS nosmopumens (repeater), Kak 3TO CIEAyeT M3 €ro
Ha3BaHUsI, — MOBTOPEHHME CUTHAJIOB, MOCTYMaromMXx Ha ero mopT. [loBropurenb
yIy4IIaeT JICKTPUUYECKUE XapaKTEPUCTUKU CUTHAJIOB UM UX CUHXPOHHOCTh, W 3a
CYET ATOr0 MOSBIISACTCS BO3MOXKHOCTh YBEJIWYUBATH OOIIYIO JTMHY KaOems MExXIy
CaMbIMHU YAQJICHHBIMHU B CETU Y3JIaMH.

MHOTrOmoOpTOBBIN MOBTOPUTENh YACTO HA3BIBAIOT KoHyermpamopom (con-
centrator) wiu xab6om (hub), uro oTpakaeT TOT (HakT, YTO JAHHOE YCTPOMCTBO pea-
JU3YET HE TOJBKO (DYHKITHIO IOBTOPECHMS CUTHAIIOB, HO M KOHIICHTPUPYET B OJTHOM
IIEHTPAJIBHOM YCTPOMCTBE (PYHKIIUU OOBEAUHEHUS KOMIIBIOTEPOB B ceTh. [IpakTu-
YECKH BO BCEX COBPEMEHHBIX CETEBBIX CTaHIApTaX KOHIICHTPATOP SBJSETCS HE0O0-
XOJUMBIM 3JIEMEHTOM CETH, COSTUHSIONINM OTACIIBHBIC KOMITBIOTEPHI B CETh.

Konnentpatop wnu Hub npexacramisier coboif cereBoe yCTPOMCTBO, Jei-
CTByIOIIIee Ha (pu3nUecKoM ypoBHe cereBoi Mogenu OSI.

OTpe3ku kabens, cCoeANHAIOINE 1Ba KOMIIBIOTEpa WM KaKue JIM0o J1Ba apy-
I'MX CETEBBIX YCTPOMCTBA, HA3BIBAIOTCA QuU3UUECKUMU Ce2MeHmMAaM, TT03TOMY KOH-
LEHTPATOPBI U MOBTOPUTEINIU, KOTOPbIE UCIIONB3YIOTCA JIJIsl 10OaBIEHUS HOBBIX (pU-
3MYECKHX CErMEHTOB, SIBJISIOTCS CPEACTBOM (PU3MUECKON CTPYKTYPU3ALIMH CETH.



Cemegoe obopydosanue 111

KoHIieHTpaTop — yCTpOMCTBO, y KOTOPOT'O CyMMapHasi MPOIyCKHAs CIoco0-
HOCTh BXOJHBIX KaHAJOB BBIIIC MPOMYCKHOW CITOCOOHOCTH BBIXOJHOTO KaHaja.
Tak kak IMOTOKW BXOJHBIX JAaHHBIX B KOHIICHTPATOPE OOJIBIIE BHIXOJIHOTO MOTOKA,
TO TJIABHOM €ro 3aJadeil sIBISICTCS KOHIEHTpAIUs JaHHBIX. [Ipu 3TOM BO3MOYKHBI
CUTYaIllH, KOTJa YHCIIO OJIOKOB JIaHHBIX, ITOCTYITAIOIIee Ha BXOJbI KOHIICHTPATO-
pa, MPEBBIMIACT €T0 BO3MOXKHOCTH. TOr/1a KOHIICHTPATOP JIMKBHIUPYET YaCTh ITHX
0JIOKOB.

HIIpOM KOHICHTPATOPA ABJIACTCA IMPOLCCCOP. I[JIS[ 06T>CI[I/IHCHI/I$I BXOI[HOﬁ
I/IH(l)OpMaI_II/II/I qamie BCCTO HMCIIOJIB3YCTCA MHO>KECTBCHHBIN AOCTYII C pasacJICHUCM
BpCMCHU. CDYHKI_II/II/I, BBIITIOJIHACMBIC KOHICHTPATOPOM, OJM3KH K 3aJgadyaM, BO3JIO-
JKCHHBIM Ha MYJIBTHUILICKCOP. HapaH_II/IBaeMBIC (MOI[YHBHBIC) KOHICHTPATOPLI I1O3-
BOJIAKOT BBI6I/IpaTB HNX KOMIIOHCHTBI, HC JyMasa O COBMCCTUMOCTHU C YK€ HUCIIOJIb3Y-
CMbIMHU. COBpeMeHHBIe KOHIOCHTPATOPBI UMCIOT IOPTHI I IMOAKIIFTOYCHUA K pas3-
H006pa3HBIM JJOKAJIbHBIM CCTSM.

KoHnuenrtpaTtop sBiseTcss akTUBHBIM oOopyaoBaHueM. KoHueHTpaTop ciy-
KUT HEHTpOM (IIIMHOMN) 3BE31000pa3HON KOH(PUTYpallMM CEeTH U O0eCleunBaeT
MOJKJIIOYEHHE CETEBbIX YyCTpoHcTB. B KoHueHTpaTope mna kaxaoro ysna (11K,
MPUHTEPHI, CEPBEPHI 10CTYMA, TeAePOHBI U Mp.) JOJIKEH OBITh MPEAYCMOTPEH OT-
JEJIbHBIN MOPT.

HaparmuBaembie KOHIIEHTpATOPHI MPEJICTABISAIOT COO0N OTIEIbHBIC MOAYJIH,
KOTOpPbIE OOBEAUHSIIOTCS TIPU TTOMOIIH OBICTPOICUCTBYIONIEH CUCTEMBI CBSI3H. Ta-
KHE KOHIICHTPATOPhI MPEIOCTABISIOT YAOOHBIN CIIOCOO MOATAITHOT'O PACIIUPEHUS
BO3MOKHOCTEH 1 MomHocTH JIBC.

KoHueHTpaTOp OCYIIECTBISET 3JIEKTPUUYECKYIO Pa3Bs3Ky OTPE3KOB Kabens
710 KaXJI0T0 y3J1a, IOATOMY KOPOTKOE 3aMbIKaHHE Ha OJHOM M3 OTPE3KOB HE BbIBE-
net u3 crpos Bcro JIBC.

Hubl
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Hub2 reveyyw Hub3
%pvvvvvqﬂ/g PYVYVPYYW |
IIK6
XX
K1 K7 K1 K7

Puc. 9.2 Jlornueckuii CErMEHT, TOCTPOCHHBIN C UCIOJIb30BAaHUEM KOHLIEHTPATOPOB

KonnenTpaTopsl 00pa3yoT U3 OTACIBHBIX (PU3MUECKHUX OTPE3KOB KaOes
o0LIyI0 Cpelly mepelayd NaHHBIX — Jo2udeckuti ceemenm. Jlorndeckuid cerMeHT
TaKKe HA3bIBAIOT JIOMEHOM KOJUIM3UM, TTOCKOJIBKY MPHU MOMBITKE OJHOBPEMEHHOMN
nepeayu JaHHBIX JIIOOBIX JIBYX KOMITBIOTEPOB ATOT'O CErMEHTa, XOTs Obl U MpHU-
HaJJIeKANIUX pa3HbIM (U3NUYECKUM CETMEHTaM, BO3HUKAeT OJIOKMPOBKA Mepeaa-
foiei cpenpl. Creayer 0co60 NOTYEPKHYTh, YTO, KaKyl0 Obl CIIOKHYIO CTPYKTYPY
HU 00pa30BBIBAIM KOHILIEHTPATOPHI, HAPUMEDP MyTEM HEPAPXUUYECKOTO COEIUHE-
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Hus (puc. 9.2), Bce KOMIBIOTEPHI, TOAKIIOYCHHBIE K HUM, 00pa3ylOT €IUHBIN JI0-
TUYECKUM CerMEHT, B KOTOPOM JIt00as mapa B3auMOJICHCTBYIOIIUX KOMIIBIOTEPOB
MOJTHOCTBIO OJIOKUPYET BO3MOKHOCTh OOMEHa JaHHBIMU IS IPYTUX KOMIIbIOTE-
POB.

| 1’ )

=

LN LN,

MIDI-E

Puc. 9.3 BuewmHuii BU1 KOHIIEHTpaTOpa

Ha puc. 9.3 nokaszan BHemHuil BUJ KOHIIEHTpaTtopa KoHLeHTpaTOphl Moj-
nepkuBatoT TexHosoruto plug and play u He TpeOyroT Kakol-1100 YCTaHOBKH Ma-
pameTpoB. Heob6xoaumMo mpocTo CrjlaHupoBaTh CBOIO CETh U BCTABUTH Pa3beMbl B
MOpTHI Xaba U KOMIBIOTEPOB.

IlnanupoBanue ceTu ¢ xadbom

HpI/I BBI60pe MECTa IJIs1 YCTAHOBKH KOHICHTPATOPA IMMPUMUTC BO BHUMAHUC
CICOAYIOINEC aCIICKTHI:

— MECTOIOJIOKECHUE;
— PpaccTosIHUS;
— TIUTaHUE.

Br160op MecTa ycTaHOBKHM KOHIIEHTPATOpa ABISETCS HauOoJiee BaKHBIM 3Ta-
IIOM IIJJAaHUPOBAHUS HEOONbLION ceTu. Xad pa3yMHO PaclONOXUTh BOJU3U Ieo-
METPUYECKOTr0 LIEHTpa CeTH (Ha OJIMHAKOBOM PACCTOSIHUHM OT BCEX KOMITBIOTEPOB).
Taxoe pacrnosnoxeHne MO3BOJIUT MUHUMHM3UPOBATh pacxo] kabdens. [[nuHa kabens
OT KOHIEHTpaTopa 10 JI000ro U3 MOAKIIOYAEMBIX K CETH KOMIIBIOTEPOB I Iie-
pudepuitHbIX yCTPOICTB HE AokHA npeBbaTh 100 M.

KoHieHTpaTop MOKHO MOCTaBUTh HAa CTOJ WJIM 3aKPENUTh €ro Ha CTEHE C
ITOMOIIBIO BXOJISIIMX B KOMIUIEKT Xa0a cko0. YcraHoBka xaba Ha CTEHE ITO3BOJISIET
YIPOCTUTH MOJIKITIOYEHUE KaOeseH, eClIu OHM YXKe TIPOJIOKEHBI B oduce.

[Tpy TIaHUPOBAHUM CETH €CTh BO3MOYKHOCTH HapaliuBaHUs (KacKaaupoBa-
HUS) Xa0oB.

IIpeumyuiecTBa KOHUEHTPATOPA

KoHiieHTpaTOophl UMEIOT MHOTO TIPEeUMYIIeCTB. Bo-1epBhIX, B CETU MCIOJb-
3yeTCsl TOMOJIOTHUS 3Be3/1a, MPU KOTOPOH COENMHEHMSI C KOMIIbIOTEPAMHU 00pa3yroT
JTy4d, a Xal SABISETCS LIEHTPOM 3Be3/bl. Takas TOMOJOTHSI YIPOIIAET YCTAHOBKY U
ynpasiieHue ceT. JItoOple mepemMenieHus KOMIbIOTEPOB WU 0OABICHUE B CETh
HOBBIX Y3JIOB IIPU TaKOW TOIOJOTHM BEChbMa HECI0XHO BBIMOJHUTH. Kpome ToroO,
ATa TOMOJIOTHS 3HAYUTEIIBHO HaJeXkKHEe, MOCKOJIbKY MPH JIF0OOM MOBPEKACHUU Ka-
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OCNBbHOM CHCTEMBI CETh COXpaHAET pPaboTOCIOCOOHOCThH (MepecTtaeT padoTaTh
JUIIb TTOBPEXACHHBIA yd). CBETOAMOIHBIC MHIMKATOPHI Xa0a MO3BOJISIOT KOH-
TPOJIUPOBATH COCTOSTHUE CETH M JIETKO OOHAPYKUBATh HETIOJAIKH.

Paznuunbie MMPOU3BOAUTCIIN KOHLHCHTPATOPOB PCAIN3YIOT B CBOUX YCTpOﬁ-
CTBaX pPA3JINYHBIC Ha60p51 BCIIOMOTI'aTCIIBHBIX q)YHKHHﬁ, HO HamOoJIee YacTo
BCTPCUHAKOTCs CIICAYIOIIUC!

— O6’BCI[I/IHCHI/IC CCI'MCHTOB C Pa3JIMYHbBIMUA (1)I/IBI/IIICCKI/IMI/I cpcaamMu (HaanMep,
KOaKCHaJl, BUTAas I1apa U OHTOBOHOKHO) B CHHHBIﬁ JIOTUYCCKUM CCI'MCHT,

— aBTOCErMEHTaIlUsl MOPTOB — aBTOMATUUYECKOE OTKJIIOUCHHE MOpTa MPHU €ro He-
KOPPEKTHOM TOBEJIeHUU (TIOBPEKACHUE KaOesi, MHTCHCUBHAsI TeHEepaIus make-
TOB OINIMOOYHOMN JIJIUHBI U T. 11.);

— HOOOACPIKKA MCKAY KOHILICHTpATOpaAMHU PC3CPBHBIX CBSISCﬁ, KOTOPBIC HUCIIOJIB3Y-
FOTCA IIPHU OTKAa3€¢ OCHOBHBIX,

— 3alyuTa nepeaaBacMbIX IO CCTU JAdHHBIX OT HCCAHKIMOHHPOBAHHOI'O AOCTYIIA
(Haan/IMep, IMyTEM HCKAXCHUA IIOJIAI JAHHBIX B KaJpaX, IIOBTOPACMBIX Ha IIOP-
TaX, HC COACPKAIINX KOMIIBXOTCPA C aApCCOM HaBHa‘ICHI/IH);

— MOJJAep>KKa CPeACTB yIpaBieHus ceTsiMu — npotokosa SNMP, 6a3 ynpasisto-
et uapopmannu MIB.
Tema 3. MocTbl 1 KOMMYTATOPbI

Mocm (bridge) — peTpaHCISAIIMOHHAS. CUCTEMA, COSUHSIONIAs KaHAJIbI Iepe-
Ja4d JTaHHBIX.

Moct
K

KanasbHble mponeccsl

2A KanajabHblii KanajabHblii 2B

1A du3nyeckuii du3nyeckuii 1B
du3uyecKue cpeicTBa du3uyecKue cpeicTBa
COeJMHEHHS CHCTeMBbI A coeJMHEeHHs cucTeMbl B

Puc. 9.4 Ctpykrypa mocta

B cootBetrcTBUM ¢ 6a30BOIl ATATOHHON MOJENBIO B3aUMOJIEUCTBUS OTKPHI-
THIX CHUCTEM MOCT ONHMCBIBAE€TCS MPOTOKONIAMHU (HPU3MUYECKOT0 M KaHaJIbHOTO YpPOB-
Hel, HaJl KOTOPBIMHM pacloJiaraloTcs KaHallbHbIE Mpolecchl. MocT onupaercs Ha
napy CBSI3bIBAEMBIX UM (PU3UYECKHUX CPEJICTB COCIMHEHMSI, KOTOPhIE B 3TOM Mojie-
JIM TIPEeACTABIAIOT (pu3nyeckue kaHaiabl. Moct npeobpasyer pusndeckuii (1A, 1B)
U KaHaJbHBIA (2A, 2B) ypoBHU pa3nuuHbiX TUTNOB (puc. 9.4). Uto kacaercs ka-
HaJIBHOTO MPOILECCa, TO OH 00bEIUHSAET PA3HOTUIIHBIE KaHAIBI [IepeAadn JAHHbBIX B
OJIMH OOIIIHIA.
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Mocm (bridge), a Takxke ero ObICTPOJCUCTBYIONIUNA aHATIOT — KOMMYMAMop
(switching hub), nensat obmryro cpeay mepeaadyu JaHHBIX HA JIOTUYECKHE CErMEH-
Thl. JIormdeckuii cermMeHT oOpa3yercss MyTeM OOBbEIWHCHUS HECKOJBKUX (hHU3UYeC-
CKHUX CETMEHTOB (OTPE3KOB KabeJs) C MOMOIIBIO OJTHOTO MJIM HECKOJBKUX KOHIICH-
TpaTopoB. KaKIblif IOTHUECKHMI CErMEHT TOJIKIIFOYAETCS K OTACIBHOMY TIOPTY MO-
cta/kommyTaTopa. Ilpm TmoCTymileHMM Kaapa Ha KaKOW-TuO0O W3 IOPTOB
MOCT/KOMMYTATOp IOBTOPSICT ATOT Kajp, HO HE Ha BCEX MOpTaxX, KaK ATO JeJiaeT
KOHIICHTPATOP, a TOJIBKO Ha TOM MOPTY, K KOTOPOMY TOJKIIOYEH CETMEHT, COep-
YKaIIUK KOMIIBIOTEp-aapecar.

MocCTbl MOTYT COEIMHSTh CErMEHTBI, UCTIOJIb3YIOIINE PA3HbIE TUIBI HOCUTE-
nelt, Hanpumep 10BaseT (Butas napa) u 10Base2 (TOHKMI KOaKCHATBHBIN KaOeb).
OHU MOTYT COEIMHSTH CETH C Pa3HbIMU METOJAaMHU JOCTyNa K KaHaly, HallpUMEp
cetu Ethernet (metom noctyma CSMA/CD) u Token Ring (merox noctyna
TPMA).

Pazin4yue Mekay MOCTOM M KOMMYTAaTOPOM

PaBHI/II_Ia MCKIAY MOCTOM U KOMMYTATOPOM COCTOUT B TOM, UTO MOCT B KaXK-
IIBII71 MOMCHT BPCMCHHU MOXCT OCYIICCTBJLATH IICpcaady KaapoB TOJIBKO MCKAY On-
HOH Hapoﬁ IMOopTOB, 4 KOMMYTATOP OAHOBPEMCHHO IMOAACPKHUBACT IIOTOKHU JAHHBIX
MCKAY BCECMHU CBOMMU ITOPTaAMHU. I[pyrI/IMI/I CJI0BaMH, MOCT IepeaacT KaAphbl IOCIIC-
AOBATCJIbHO, 4 KOMMYTATOP IIapaJuICIbHO.

MocTbl HCIIOJIB3YIKOTCA TOJIBKO AJIA CBA3H JIOKAJIbHBIX ceTel ¢ FJIO68,JIBHBIMI/I,
TO €CThb KaK CPCACTBA YAAJICHHOI'O JOCTYIIA, ITIOCKOJIBKY B 3TOM CJIy4dac HCO6XOI[I/I-
MOCTH B HapaJIJICJIBHOﬁ nepeaadc MEKAy HECKOJbKHMU I1apaMy ITOPTOB IIPOCTO HE
BO3HHUKACT.

Moct
:<1—Kana.11 1— 2A 2B <—Kanan Z—D:
| 1A 1B I

Cerpb 1 2A [ 1A 1B | 2B Cetp 2

:<'—06l[ll/lﬁ KaHaJl —‘>=

Puc. 9.5 Coenunenue aByx cereil npy MOMOUIM JIByX KaHAJIOB

Korzaa nosiBuinchy nepBble yCTPONCTBA, MO3BOJISIONINE Pa3beIUHIATh CETh HA
HECKOJIBKO JIOMEHOB Koyu3uil (o cytu @parmentsl JIBC, noctpoennsie Ha hub-
ax), OHU ObUIM JBYX MOPTOBBIMU U MOJYYWIM Ha3BaHue MocToB (bridge-ei). Ilo
Mepe pa3BUTHS JJAHHOTO THUIAa 000PYI0BaHUS, OHU CTaJIM MHOTOIOPTOBBIMU U T1O-
Jy4YWSid Ha3zBaHUE KoMMmyTaTopoB (switch-eit). Hekotopoe Bpemsi o0a mOHSTHS
CYLIECTBOBAJIU OJHOBPEMEHHO, a MO3JHEE BMECTO TEPMUHA «MOCT)» CTaJIH IpUMe-
HATh «KOMMYTaTop». [lanee B 3Toi Teme OyJleT UCHOIb30BATHCS TEPMUH «KOMMY-
TaTop» sl 0003HAUEHUS 3THUX 00EUX Pa3HOBUIHOCTENW YCTPOMCTB, MOCKOJIBKY BCE
CKa3aHHOE HIKE B PaBHOM CTENEHU OTHOCUTCS M K MOCTaM, U K KOMMYyTaTropam.
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CJICI[yeT OTMCTUTD, YTO B IMOCJIICAHCC BPCM:A JIOKAJBHBIC MOCTHBI ITOJIHOCTBIO BbI-
TCCHCHBI KOMMYTAaTOpaMHU.

Hepenku ciyyau, korja HeoOX0AMMO COEIUHUTH JIOKAJIbHBIE CETH, B KOTO-
PBIX Pa3INYaroTCs JUIIb TPOTOKONBI (PU3NYECKOTO U KaHaiIbHOro ypoBHeH. [Ipo-
TOKOJIbI OCTaJbHBIX YPOBHEM B 3THX CETAX MPHUHATHI OJUHAKOBBIMU. Takue ceTu
MOTYT OBITh COE€IMHEHBI MOCTOM. YacTo MOCTBI HAAENAIOTCS JTONOJHUTEIbHBIMU
¢yHkusamu. Takue MOCTBI 00JIaJalOT ONPENEICHHBIM UHMmMeN1eKmoM (MHTEIIEK-
TOM B CETSX Ha3bIBalOT JEHCTBUS, BBINOIHSIEMbIE YCTPOUCTBAMH) U (QUIBTPYIOT
CKBO3b ce0s1 OJIOKM JaHHBIX, aPECOBAHHbIE AOOHEHTCKUM CHUCTEMaM, PacIoiio-
KEHHBIM B TOM k€ ceTu. [ 3TOTr0 B MaMATH Ka)KJ0TO MOCTAa UMEIOTCS aJpeca CH-
CTEM, BKJIFOUCHHBIX B KOKIYIO U3 ceTel. biloku, mpoxoasauiue yepes unmeiexmy-
abHbIY MOCT, JBAXKAbI IPOBEPSIFOTCS, HA BXOJE U BBIXOJE. DTO IIO3BOJISAET IIPEAOT-
BpallaTh MosiBIIEHUE OMMOOK BHYTPH MOCTA.

MocTbl HE UMEIOT MEXaHU3MOB YIPaBIICHUS TOTOKaMH OJI0KOB AaHHBIX. [1o-
ATOMY MOXET OKa3aThCs, YTO BXOJHON MOTOK OJOKOB OKaXeTCsl OONBIIUM, YEM
BBIXOZHOW. B 3TOM ciydae MocT He cpaBUTCs ¢ 00pabOTKON BXOJHOTO MOTOKA, U
ero 0ydepbl MOryT nepenojHsaTbes. YToObl ATOro HE MPOM30ILIO0, W30BITOUHBIE
6s10ku BbhIOpackiBatoTcs. Cnenuduyeckre (GyHKIUUA BBIMOJIHSAET MOCT B pajauoce-
TU. 37eCh OH o0ecleynBaeT B3aUMOJEHCTBUE ABYX PaJMOKaHAJIOB, pabOTAIOIIMNX
Ha pa3HbIX 4acToTaxX. Ero UMEHyIoT pempancisimopom.

MocrTsl (bridges) onepupyioT JaHHBIMH Ha BBICOKOM YpOBHE M HUMEIOT CO-
BEPIICHHO OIpe/ie/IeHHOe Ha3HaueHue. Bo-mepBbiX, OHU MpeaHa3HaYeHbl AJis CO-
€MHEHUS CETEBbIX CErMEHTOB, UMEIOIIUX pa3InyHble PU3NUECKHUE CPEeibl, HAIIPH-
Mep AJIl COEAMHEHHUsS] CErMEHTa C ONTOBOJOKOHHBIM KaOelieM M CerMeHTa C KOaK-
CUAJbHBIM KabesieM. MOCThI Takke MOTYT ObITh HCIOJB30BAHbI JUIsl CBSA3M CEIrMEH-
TOB, UMEIOLIUX Pa3IUYHbIC MPOTOKOIbI HU3KOTO YpOBHS ((PU3HUECKOr0 U KaHANb-
HOTO).

KommyTaTop

Kommymamop (switch) — yCTpOHCTBO, OCYIIECTBIISIONICE BEIOOP OJHOTO U3
BO3MOYXHBIX BApUAHTOB HANPABJICHHS TICPEIaul JaHHBIX.

L]
] Egh
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Puc. 9.6 Buemmnwuit Bug kommyraropa Switch 2000

B KOMMYHUKAITMOHHON CETH KOMMYTATOp SIBJISICTCS PETPAHCISIIMOHHON CHU-
cTeMoH (cucTema, mpeaHa3HauYeHHAas sl TIepeadur JTaHHBIX WM MPeoOpa3oBaHUs
MIPOTOKOJIOB), oOJafarouiell CBOMCTBOM MPO3pPAaYHOCTU (T.€. KOMMYTalUsi OCY-
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HIECTBIISIETCS 371eCh 0e3 Kakoil-mnbo 00paboTku naHHBIX). KoMMyTaTop HE umeer
OydepoB U He MOKET HaKaIUIMBaTh JaHHBIC. [103TOMY MpU MCHOIB30BaHUU KOM-
MyTaTopa CKOPOCTH Iepeayll CUTHAJIOB B COCIWHSIEMBIX KaHAJIaX Mepeaadn JTaH-
HBIX JIOJDKHBI OBITh OJWHAKOBBIMH. KaHalmbHBIE MPOIIECCH, peann3yeMble KOMMY-
TATOPOM, BBIMIOJHAIOTCS CHEIHATbHBIMA MHTETPAILHBIME CXeMaMu. B otnuyme ot
APYTUX BUJOB PETPAHCIAIMOHHBIX CUCTEM, 3/1€Ch, KaK MPaBUIIO, HE MCIIOJIb3yeTCs
nporpaMMHoe o0ecreueHue.

KommyTarop

s

@usuyecKkuil nmpouecc

1A | ®usnyeckmii POusuyecKui 1B
dusuyecKue cpeacTna du3uyecKue cpeacTna
COe/IMHEHUs CUCTeMbI A coeHeHus cucrembl B

Puc. 9.7 Ctpykrypa kommyTaropa

Brauane KOMMYTATOPHBI HCIIOJIB30BAJIUCH JIMIIb B TCPPUTOPHAIIBHBIX CCTAX.
3aTeM OHM IOSIBUJIMCH M B JIOKAJIbHBIX CCTAX, HAIIPUMCP, HACTHBIC YUPCIKIACHYC-
CKHUC KOMMYTATOPBI. ITo3xe mosaBUINCH KOMMYTUPYCMBIC JIOKAJIBHBIC CCTU. Hx A0~
POM CTAJIX KOMMYTATOPHI JTOKAJIBHBIX CETEH.

KommyTtatop (Switch) MoXeT coeTUHITh CEpBEPHI B KJIACTEP U CIIYKHUTh OC-
HOBOHM 711 O0OBEMHEHMS] HECKOIBKMX pabouux rpymm. OH HampaBiseT MaKkeThl
naHHbIX Mexay ysnamu JIBC. Kaxnapiii KOMMyTHPYEMBIM CETMEHT IOJydaeT J0-
CTYyN K KaHajy Mepeiaud JaHHBIX 0€3 KOHKYPEHIIMU U BUIUT TOJIBKO TOT TpaduK,
KOTOPBIM HampaBisieTcss B €ro cerMeHT. KoMMyTaTtop IOKEH MpeaoCTaBiIsSITh
KaXJIOMY MOPTY BO3MOKHOCTh COSIMHEHHSI C MAKCUMAJIbHOW CKOPOCThIO O€3 KOH-
KYPEHILIUU CO CTOPOHBI APYTUX MOPTOB (B OTIMUKME OT COBMECTHO HUCIOJIb3yeMOTO
KoHIIeHTpaTtopa). OOBIYHO B KOMMYTAaTOpax MMEIOTCS OJIUH WJIHM JBa BBICOKOCKO-
POCTHBIX TIOpTa, a TaKXK€ XOPOIIHEe HWHCTPYMEHTAJbHBIE CPEICTBA YIpPaBJICHUS.
KoMmmyTaTopoM MOXXHO 3aMEHUTh MapIIpyTHU3aTOp, JOMOJHUTH UM HapaliuBae-
MBIH MapuIpyTHU3aTOP WJIA UCIOJIH30BaTh KOMMYTATOpP B Ka4€CTBE OCHOBHI JJISl CO-
€MHEHUS] HECKOJIbKUX KOHIIEHTPAaTOpoB. KoMMyTaTOp MOXKET CIIYKUTh OTIUYHBIM
YCTPOUCTBOM sl HarpaBiieHUs1 Tpaduka Mexay kKoHueHTtparopamu JIBC paboueit
TPYIIIIBI U 3arpy>KeHHBIMU (hailyi-cepBepamu.

KommyTaTop JiokanbHOM ceTH

Kommymamop noxanvnoti cemu (local-area network switch) — ycTtpoiicto,
oOecIieynBaroIee B3aUMOJCHCTBAE CETMEHTOB OJHOW JHMOO TPYIIIBI JOKATBHBIX
CETEMN.

KommyTaTop nokaibHOM ceTH, KaK U OOBIYHBIM KOMMYTAaTOp, 00ECIeurnBaeT
B3aUMOJICHCTBUE TOJKIIOUEHHBIX K HEMY JIOKaJdbHBIX ceteil (puc.9.8). Ho B mo-
MOJIHEHHE K TOMY OH OCYIIECTBISIET peoOpa3oBaHre MHTEPPEHCOB, €CIIU COEIH-
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HSIIOTCSl Pa3jMYHBIC TUIBI CETMEHTOB JIOKAbHOW ceTh. Yaie BCero 3TO CeTH
Ethernet, xonbiieBbie cetr IBM, ceTH ¢ ONTOBOJOKOHHBIM pacIpeleICHHBIM HH-
TepdeiicoM JaHHBIX.

<+—MarucrpaJjbHblil KaHAT —>

Puc. 9.8 Cxema nmoakiitoueHus JJOKAJIbHBIX CETe K KOMMYTaToOpam

B nepedennr ¢yHKIUN, BBITIOIHIEMBIX KOMMYTATOPOM JIOKaJIbHOW CETH,
BXOJIAT:

— obecrneyeHre CKBO3HON KOMMYTaliH;

— HaJIU4ME CPEICTB MapLIPpyTU3aLUN;

— TOJAJEpKKa IPOCTOr0 MPOTOKOJIA YIIPABICHUS CETHIO;
— HUMHUTALMS MOCTa TUOO0 MapUIpyTU3aTOPa;

— OpraHu3auus BUPTYaJIbHBIX CETEH;

— CKOpOCTHasi peTpaHCsAus 0J0KOB JIaHHBIX.

Tema 4. MapupyTuszarop

Mapwpymuzamop (router) — peTpaHCISALUOHHASA CUCTEMA, COEAMHAIOIIAS
JIB€ KOMMYHUKAIIMOHHBIE CETH JIMOO UX YACTH.

Kaxapiii mapuipyTuszatop peaausyeT NpoTOKoNbl ¢usuueckozo (1A, 1B),
kananvroeo (2A, 2B) u cemesoco (3A, 3B) ypoBHeH, kak mokazaHo Ha puc.9.9.
CrieruanbHbBIE CETEeBBIE MPOLECCHl COSAMHSIIOT YacTH KOMMYTAaTtopa B €IUHOE Iie-
noe. Ou3NYecKuii, KaHaJbHBIA U CETEBOW MPOTOKOJBI B PA3HBIX CETAX Pa3IUYHBI.
[TosToMy coennHEHHE Map KOMMYHHKAI[MOHHBIX CETEH OCYIIECTBISACTCS Yepe3
MapIIpyTU3aTOPhI, KOTOPBIE OCYIIECTBISIOT HEOOXOAMMOE MpeoOpa3oBaHUE yKa-
3aHHBIX TIPOTOKOJIOB. CeTeBble MPOIECCH BHITOIHIIOT B3aUMOICHCTBUE COCIUHS-
€MBIX CETEH.

Mapipytuzatop paboTaeT ¢ HECKOJIBKUMU KaHAJIaMH, HANpaBiiss B KaKOM-
HUOYIb U3 HUX OYePEIHON OJIOK JaHHBIX.

MapupytuzaTopbl 0OMeHUBaIOTCS HH(pOpManueln 00 U3MEHEHUSIX CTPYKTY-
pBl ceTell, TpaduKke U UX COCTOSHUU. braromapsi 3Tomy, BbIOMpaeTcs ONTHMAallb-
HBIM MapuIpyT cieAoBaHMs OJ0Ka JAaHHBIX B Pa3HBIX CETIX OT aOOHEHTCKOW CH-
CTEMBI-OTIPABUTENS K CUCTeMe-Tojydaresto. MapipyTuzatopbl 00ecreurnBaoT
TaKXe COCTMHEHUE aIMUHUCTPATUBHO HE3aBUCHUMBIX KOMMYHUKAIUOHHBIX CETEM.
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MapumpyTusarop
CeTeBble mponecchl
3A | CereBoii CereBoii 3B
2A | KanaapHbli KanaabHblii 2B
1A | ®usnvecknii dusudecKuil 1B
dusnvecKue cpeacTaa dusnvecKue cpeacTaa
COeINHEHNS CHCTEMBI A coenHeHNs cucreMbl B

Puc. 9.9 Ctpykrypa mapiipyruzaropa

ApXUTEKTYpa MaplIpyTU3aTOpa TaK)KE HCIIOIb3YETCs MpPU CO3NAHUU y3ja
KOMMYTAIIMU NAKETOB.

Pazin4yue Mekay MapmipyTu3aTopaMi U MOCTaMH

MapuipyTuzaTopbl IPEBOCXOIAT MOCTHI CBOEH CIIOCOOHOCTHIO (PUIIBTPOBATH
W HampaBJISITh TAKEThl JAHHBIX Ha CeTH. Tak KaKk MaplIpyTH3aTOphl paOOTalOT Ha
CETEBOM YPOBHE, OHU MOTYT COEIUHATH CETH, MCIOJIb3YIOIIUE PAa3HYK) CETEBYIO
apXUTEKTYPY, METOJIbI IOCTYIA K KAHAJIAM CBSI3U M TPOTOKOJIBI.

MapupyTtuzaTopbl He 00Ja7al0T TaKOW CIIOCOOHOCTHIO K aHAJIU3y COoOIIIe-
HUI KaK MOCTBI, HO 3aTO MOTYT MPUHUMATH PEUICHHE O BEIOOPE ONTHMAIBLHOTO ITy-
TH JIJIs1 JAHHBIX MEXKY IBYMSI CETEBBIMU CETMEHTaMHU.

MoCTbl IPUHUMAIOT PELICHHE MO IMOBOAY aApPECallUd KaKIO0TO M3 IMOCTY-
MUBIINX AKETOB JIaHHBIX, MEPENPABIATH €r0 YEPE3 MOCT UM HET B 3aBUCUMOCTHU
OT ajipeca Ha3HaueHHs. MapuipyTu3aTopsl ke BHIOMPAIOT U3 TaOIUIBI MAapIIPYTOB
HaWJIy4IIAN JIJIs JAHHOTO MaKeTa.

B mone 3peHus MapuipyTU3aTOPOB HAaXOMSTCS TOJIBKO MAKEThI, aJpeCcOBaH-
HbIE K HUM MpPEIbIAYIIMMH MapHIpyTU3aTOPAMH, B TO BpPEMsI KaK MOCTBI JOJKHBI
o0pabaTbiBaTh BCE MAKEThl COOOIIECHUN B CErMEHTE CETH, K KOTOPOMY OHH IMO/I-
KIIFOUECHBI.

Tun TOMoNOruu WM NPOTOKOJIA YPOBHS TOCTYTA K CETU HE UMEET 3HAYCHUS
JUTSL MapIIPyTU3aTOPOB, TaK KaK OHU pabOTalOT Ha YPOBEHb BBIIIE, YEM MOCTHI (Ce-
TeBol ypoBeHb Mozenu OSI). MapuipyTu3aTopbl 4acTO UCHOJb3YIOTCS AJIS CBSI3U
MEXIy CEerMEHTaMHU C OJMHAKOBBIMHU MPOTOKOJIAMHU BBICOKOTO ypoBHs. Hambomnee
pacnpoCcTpaHEeHHBIM TPAHCTIOPTHBIM MPOTOKOJIOM, KOTOPBIN MCTIOIB3YIOT MapIIpy-
tuzaropsl, sasisgerca [PX ¢upmsr Novell unu TCP ¢pupmst Microsoft.

HeoOxonumo 3amoMHHTH, YTO sl paOOThl MapHIpyTH3aTOPOB Tpedyercs
OJIMH U TOT K€ MPOTOKOJ BO BCEX CETMEHTaX, C KOTOPbIMU OH CBsi3aH. [Ipu cBsA3bI-
BAHUM CETE€W C Pa3JIMYHBIMU NPOTOKOJAMHM JIYYIlIE€ HCIOJIb30BaTh MOCTHL. /[l
yIpaBJIEHUs 3arpy>KEHHOCTBIO TpauKa CETMEHTAa CETH TaKKe€ MOYKHO HCHOJIb30-
BaTh MOCTBI.
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Tema S. 11103561

LIno3 (gateway) — peTpaHCISIIUOHHAs CUCTEMa, O0ECIIEUNBaIOIasi B3auMO-
neicTBue NHHOPMAIIMOHHBIX CETEH.

/ o3
IIpukyiagHbie Mpouecchl
7A | IlpuxknagHoi IIpuxknagHou 7B
6A | IIpencraBur. IIpencraBur. 6B
5A | CeancoBblii CeaHCOBBIH 5B
4A | TpaHcnopTHbIii Tpancnoprusblii | 4B
3A | CeteBoii CeteBoii 3B
2A | KaHaabHbIii KananbHbIi 2B
1A | ®usuueckmii du3HYeCcKHi 1B
duznyecKue cpecTea DuznyecKue cpecTea z
COeJIMHEHUS CUCTEeMBbI A coeJiHeHUs cucTemMbl B

Puc. 9.10 CrpykTypa nuiro3a

[Int03 siBisieTcst HauOoJiee CIOKHON PETPaHCISAIUOHHON CHUCTEMOM, obec-
MeYMBaIOIIEH B3aUMOJICHCTBUE CETEH C pa3IUYHBIMU HAOOpaMH MPOTOKOJOB BCEX
ceMu ypoBHeil. B cBoio odepenb, HAOOPHI MPOTOKOJIOB MOTYT ONMHUPATHCS Ha pas-
JUYHBIC TUIBI PU3UIECKUX CPEACTB COCTUHCHHUS.

B Tex ClIydasax, Koraa COCOUHAIOTCA I/IH(l)OpMaHI/IOHHBIC CCTH, TO B HHUX
qacCTb ypOBHeﬁ MOXCT UMCTb OJHHU U TC KC IIPOTOKOJIBI. Tor):[a CCTH COCANHAIOTCA
HC IIpH IMMOMOIIIH IIJIK03a, 4 HA OCHOBC oonee MMPOCTBIX PETPAHCIIIIUOHHBIX CUCTCM,
HUMCHYCMbLIX MapmIpyTHU3aTOpaMu U MOCTaMU.

o361 onepupyrOT Ha BepXHUX ypoBHsAX monenn OSI (ceancoBom, mpe-
CTaBUTEILCKOM U MPUKIIAJHOM) U MIPEACTABISAIOT Hanbojee pa3BUThIA METO TIOI-
COCJTMHEHMsI CETEBBIX CETMEHTOB W KOMIBIOTEPHBIX ceTeil. HeoOxoammocTs B ce-
TEBBIX IIIF03aX BO3ZHUKACT MPU O0BEIUHEHUH ABYX CUCTEM, UMEIONIUX PA3TUIHYIO
apxuTeKTypy. Hampumep, nuir03 MpUXOIUTCS MCIIOIB30BATh ISl COSTUHEHUS CETH
¢ npotokosom TCP/IP u Gonbioit 3BM co cranmaprom SNA. DTu 1Be apXuTek-
Typbl HE UMEIOT HUYEro OOIIero, U MmoToMy TpeOyeTcss MOJHOCTHIO MEePEBOAUTH
BECh TIOTOK JAHHBIX, TPOXOISAIINX MEXKITY TBYMsI CHCTEMaMHU.

B kadecTBe 1u1r03a 00BIYHO UCTIONB3YETCS BBICICHHBIN KOMIBIOTED, HA KO-
TOPOM 3aITyIIEHO MTPOrpaMMHOE 00ECTIeYeHHE [IUTI03a U MIPOU3BOASTCS Mpeodpa3o-
BaHUs, MO3BOJISIONINE B3aMMOJICHCTBOBATh HECKOJIBKUM CHCTEMaM B CeTH. J[pyroi
GyHKIMEH MUTI030B SBISETCS MpeoOpa3oBaHue MPoTOKooB. [Ipu monxydeHnn co-
obmenust IPX/SPX nns knuenta TCP/IP nutio3 npeodbpasyet coobiieHus B MpoTo-
kox TCP/IP.
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[IIt03b1 CTI0KHBI B YCTaHOBKE M HacTpoiike. [1Imro3b1 paboTatoT MeieHHEe,
YeM MapuIpyTU3aTOPHI.

Bonpocsl
1. Ha3nauyenue ceTeBoro agantepa.
2. Kakue napameTpbl HEOOXOAMMO YCTaHABIMBATH Y CETEBOr0 ajantepa’?
3. IlepeuncnauTh GyHKIUU CETEBBIX aIalITEPOB.
4. Yro takoe ¢pu3MUECKU aapec amantepa?
5. Kak onpenenuts ¢puznueckuil aapec aganrtepa?
6. Kakue ecTb TUIIBI CETEBBIX a1aNTEPOB?
7. Ha kakoMm ypoBHe cereBoil mozenu OSI ucnosib3yeTcst ceTeBoil agantep?
8. KakoBo Ha3HaueHUE NOBTOPUTEINS ?
9. B kakux ciydasx CTaBAT CETEBOU MOBTOPUTEIH?
10. Yto Takoe ceTeBOi KOHLIEHTPATOP U KaKOBO €ro Ha3HaueHUe?
11. Ha xakom ypoBHe cereBoii Mogenu OSI ucnonb3yetcss Hub?
12. Ha3nauyeHue mocra.
13. Ha kakoMm ypoBHe cereBoit monenu OSI ucnonb3yeTcss MOCT?
14. Kakue cerMeHTbl CETH MOXET COCIUHSATh MOCT?
15. Ha3nayeHue koMmyTaTopa.
16. Ha xaxoMm ypoBHe cereBoit Mojenu OSI ucnosb3yercss KoMmmyTaTop?
17. KakoBo paznuune MeX1y MOCTOM U KOMMYTAaTOpPOM?
18. Ha3naueHue mapuipyTusaTopa.
19. Ha xakoMm ypoBHe cereBoit Mojienn OSI ncnosib3yercst MapupyTu3aTop?
20. KakoBo pa3znnuue MeXay MapupyTU3aTOpaMu U MOCTaMH?
21. Yro Takoe 1UI03 U KAaKOBO €ro Ha3HAYCHHUE.
22. Ha kakom ypoBHe ceteBoil Mmoaenu OSI ucnons3yercs muio3?
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Pycckue TepMuHbI

1000Base—LX — crannapt Ha cermeHThl cetn Gigabit Ethernet Ha onroBo-
JIOKOHHOM KaOeJie ¢ JUIMHOH BOJIHBI cBeTa 1,3 MKM.

1000Base—SX — crannapt Ha cermeHThl cetu Gigabit Ethernet na onroBo-
JIOKOHHOM KabeJe ¢ AnuHoi BoiHbI cBeta 0,85 MKM.

1000Base—CX — crangapt Ha cermMeHThbl cetu (Gigabit Ethernet na skpanu-
POBaHHOM BUTOM Iape.

100Base—FX — o6o3nauenue texnonoruu Fast Ethernet mo crannapty 802.3
cetu Fast Ethernet nys nepenaun GobIKuX cOOOIIEHUN IO MHOTOMOOBOMY OIITO-
BOJIOKHY B MOJYIYIJIEKCHOM M MOJTHOIYIUIEKCHOM PEKUMaXx.

100Base-T4 — o6o3nauenue TexHomoruu Fast Ethernet mo cranmapry 802.3
co ckopocThio 100 M6/c st yeTblpex mapHoi BUTOM mapel. BMecTo KogupoBaHus
4B/5B B aTOM MeTOIe uctonb3yeTcs kogupoanue 8B/6T.

100Base-TX — o6o3nauenue texnonoruu cetu Fast Ethernet mo cranmaprty
802.3 nnsa nmepenaun OOJIBIIUX COOOIIEHUM ¢ UcToab30BaHueM Metoga MLT-3 mis
nepeayu CUrHalioB 5-OMTOBBIX mopuuii koga 4B/5B mo BuToi#l mape, a Takxke
Hanuuue GyHKUMU aBTO NeperoBopoB (Auto-negotiation) aJis BeIOOpa pexuma pa-
00ThI MOpTA.

10Base2 — o6o3nauenue texHosioruu Ethernet mo cranmapry 802.3 co cko-
pOCThIO Mepenaun JaHHbIX 10 MG/c 1711 TOHKOTO KOAKCUaIbHOTO Kalers.

10BaseS — o6o3nauenue texnosioruu Ethernet mo cranmapry 802.3 co cko-
pOoCThIO Mepenaun JaHHbiX 10 MO/c i1 TOJICTOr0 KOaKCHAIBHOTO KaOes.

10Base-FL — crangapT Ha cermMeHThl ceTu Ethernet Ha ONTOBOJOKOHHOM
ka0erne.

10BaseT — o603Hauenue texnonoruu Ethernet mo crangapty 802.3 co cko-
pOCTBIO nepenaun JaHHbx 10 MO/c nis kabeinst «BUTas mapay.

Anantep (adapter) — ycTpolcTBO MO0 mporpamMma Jjisi COrjiacoBaHUs Ta-
paMeTpOB BXOJHBIX U BBIXOIHBIX CUTHAJIOB B IIEIISAX CONMPSIKEHUS O0BEKTOB.

AIMHHHCTpPaTHBHasi cucTeMa (management system) — cuctema, obdecre-
YMBAIOIIAsl YIPABIECHUE CETHIO MO0 €€ YaCThIO.

Anpec (address) — 3akoaupoBaHHOE 0003HAYEHWE MTyHKTA OTIIPABICHUS JIU-
00 Ha3HAYCHUSI TaHHBIX.

Anpec IP — agpec, 01HO3HAUHO ONpeAEAIOIINA KOMIIBIOTEP B ceTU (aapec
COCTOMT U3 32 JIBOMYHBIX Pa3psoB U HE MOXKET MOBTOPATHCS BO BCEU CETH
TCP/IP). Anpec IP 006b14yHO pa30uBaeTcs Ha YEThIPE OKTETA [0 BOCEMb JBOMYHBIX
pa3psaoB (oAuH OalT); KaXKIblii OKTET MpeoOpaszyeTcss B AECATUUHOE YUCIO U OT-
nensiercst Toukoi, Hanpumep 102.54.94.97.

AHajioroBblii curHaj (analog signal) — curhan, BeJIMYMHA KOTOPOIO
HEIMPEPbIBHO U3MEHSETCS BO BPEMEHHU. AHAJIOrOBBIM CUTHANI O0OECreyuBaeT rnepe-
Javy JaHHBIX yTEM HEMPEPHIBHOI'O U3MEHEHHUS BO BPEMEHHU.



122

AHaJIOro-1ucKpeTHoe mnpeodpa3oBanue (analog-to-digital conversion) —
nporiecc mpeoOpa3oBaHMs aHAJOTOBOT'O CUTHAJIA B TUCKPETHBINA CUTHAI.

AHOHUMHBIE MOAKJIYeHUs — 3Ta QYHKIHUS, KOTOpas pa3peliaet yaalieH-
HBI JOCTYN K pecypcamM KOMIbIOTepa MO Y4YETHOM 3amucu KommbioTepa 0e3
MPEABABICHNAS UIMEHU U NApOJIs C MPaBaMHU, ONPEIEIIEMbIMU 3TOM YUETHOMN 3aIln-
CBIO.

APXMTEKTypa — KOHLENIMs, ONPENEIIAomas MOJAEIb, CTPYKTYPY, BBINOJI-
HsieMble (DYHKIIMM W B3aUMOCBSI3b KOMIIOHEHTOB CETH. APXHUTEKTypa OXBaTbIBAET
JIOTUYECKYIO0, (PU3NYECKYIO U MPOTPAMMHYIO CTPYKTYPbI U (DYHKIIMOHUPOBAHUE CE-
TH, a TAKKE DJIEMEHTBI, XapaKTep U TOMOJIOTUIO B3aUMOIEMCTBUS 3JIEMEHTOB.

ACHHXpOHHaﬂ nmepeaada — MCEToa Irnepcaadu OCHOBAHHBIM Ha MMEPCChUIKN
HAaHHBIX 110 OJHOMY CHMBOIJIY. HpI/I 9TOM MMPOMCIKYTKHU MCKOY IICpcaadyaM CUMBO-
JIOB MOT'yT OBITH HE PaBHbBIMU.

ba3za JAaHHbIX (BI[) — COBOKYITHOCTBH B3aUMOCBA3aHHBIX TAHHBIX, OPTraHU30-
BaHHAaA 110 OIIPCACIICHHBIM IIpaBUJIaM B BUJIC OJHOTO WJIN I'PYIIIIbI q)aﬁHOB.

Ba3osblii mopT BBoga/BeIiBoAa (base I/O port) — agpec mamsiTH, MO KOTO-
pPOMY LIEHTPAIBHBIA TPOIECCOpP M aJanTep MPOBEPSAIOT HAIWYUE COOOIIEHUMH, KO-
TOPBIE OHH MOT'YT OCTABJISATH APYT JUISI IPYTA.

Bbe3onacHocTh nanHbIX (data security) — KOHLIETIHS 3aUIUTHI POTPaMM U
JaHHBIX OT CIY4YalHOTO JMOO YMBIIIEHHOTO U3MEHEHHUS, YHUUYTOKEHHUsI, pa3riia-
LIEHUS, a TAKKE HECAHKIIMOHUPOBAHHOI'O UCTIOJIb30BAHUS.

baok pannbix (data unit) — mocie0BaTEILHOCTh CUMBOJIOB (DUKCUPOBAH-
HOW JITMHBI, HCTIOJIb3yeMast JJIsl TIPEACTAaBICHUS TaHHBIX MU CAMOCTOSITEIBHO TIe-
pernaBaemast B CETH.

Boa (baud) — tepMuH, UCTIONB3YEMBIN IS U3MEPEHUSI CKOPOCTH MOJEMa,
KOTOPBIN OMUCHIBAET KOJWYECTBO U3MEHEHUH COCTOSHUS, MPOUCXOAAIINX 32 OJTHY
CEKYHJly B aHaJIOTOBOM Tele()OHHOU JIUHUH.

ByneBa aaredpa — anreOpandeckast CTpyKTypa ¢ Tpems omnepanusmu U,
NJIN, HE.

Bydep (buffer) — BpeMennas 061acTh, KOTOPYIO YCTPONCTBO HMCHOJIB3YET
JUTSL XpaHCHHS BXOAIIUX JAaHHBIX MEpPe] TeM, KaK OHH CMOTYT ObITh 00pabOTaHBI
Ha BXOJIE, WJIW IS XPAHCHUS UCXOJANINX JAHHBIX JO TeX IMOp, IOKa HE MOSBHTCS
BO3MOXHOCTh MX TIEpPEIaun.

Bydep (buffer) — 3anomunaromiee ycTponcTBO, UCIOJIB3yEeMOE MEKIY 00b-
EKTaMHU TpH Tepeade TaHHBIX NI BPEMEHHOTO XPaHCHUS JaHHBIX C IIEJBIO CO-
TJIACOBAHMS CKOPOCTEH.

Buras nmapa (twisted-pair cable) — 1Ba CKpy4eHHBIX H30JMPOBAHHBIX MPO-
BOJIa, KOTOPBIE UCTIONB3YIOTCS JJIS TIepeladn dICKTPUICCKUX CUTHAIIOB.

BuprtyajbHasi ceTh — CETh, XapaKTEPUCTHKH KOTOPOW B OCHOBHOM OIIpE]IC-
JISIFOTCSL €€ MPOTrPaMMHBIM 00ECIICYCHUEM.
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BupryanbHble JiOKaJbHbIe BbluucauTeIbHbIe ceTH (BJIBC) — noruue-
CKH€ HAJIO)KE€HUS Ha KOMMYTHUpPYEMO€ OObEeIMHEHHE CETel, Onpeesionue rpym-
bl TIOJIB30BATENIEH. JTO O3HAYAET, UTO IOJIb30BATEND WM CUCTEMA, OJKIIOUYEH-
HbIe K (PU3MYECKOMY TOPTY, MOTYT y4yacTBOBaTh B Heckoybkux BJIBC — rpymnmnax,
MOCKOJIbKY JIOTHYECKasi CeTh He 0053aHa MOJYUHATHCS OTpaHUYCHHSIM (puznye-
ckot. ['panuiel BJIBC 3anaror o6macTh JiokanbHOTO Bemanus. OOBIYHO MOTOKHU
nanHbeix B BJIBC koMMyTUpPYIOTCSI HA YpPOBHE 2, B TO BpeMsl Kak TpapuK MEXIY
BJIBC mapuipyTuszupyercs, C UICIIOJIb30BAHUEM BHEIIHETO MapUIpyTHU3aTOPA.

BosHoBoe conpotuBienne, umMneaanc (impedance) — MoIHOE dJIEKTpUUE-
CKO€ COIMPOTHUBIICHHE MEPEMEHHOMY TOKY, BKIIFOUAIOIIEe aKTUBHYIO U PEAKTHBHYIO
coctasistonue. Mamepsercs B omax.

Broinenennas gunus (dedicated line) — (Touka-Touka) YacTHAs WIH aApeCy-
eMasi JIMHUS, Haubojiee MOMyJspHas B TJIOOATbHBIX BBIYUCIUTEIIBHBIX CETX.
OO6ecrieurBaeT MOJHOIYIUIEKCHYIO TTOJIOCY MPOIMYCKAaHMS, YCTAHOBUB MOCTOSIHHOE
COCIMHEHNE KaXKJ0W OKOHEUHOW TOYKU 4Yepe3 MOCThl MU MapUIPyTHU3aTOPHI C He-
ckosbkumu JIBC.

Broinenennniii cepBep (dedicated server) — ceTeBoii cepBep, KOTOPBIN Jeii-
CTBYET TOJIKO KaK CepBep W HE TIpEIHa3HAYCH JJI WCIIOJIb30BAaHUS B KadeCTBE
KITMEHTCKOW MaITUHBI.

I'mra6aiit (gigabyte) — o6sruno 1000 merabaiitoB. Touno 1024 mera0aiir,
rae | meraGaiit pasen 1 048 576 Gaiiram (27°).

I'unepcpena — texHonorus npeacTaBieHus JIIOObIX BUIOB MHPOpPMALUK B
BUJIe OJIOKOB, aCCOIMATUBHO CBSI3AHHBIX JPYT C APYTroM, He TpeOyrolas moaTBep-
KIECHUS O IPUEME OT IPUHUMAIOIIEN CTOPOHBI.

I'unepTeKCcT — TEKCT, MPEACTABICHHBIA B BUJC aCCOIMATUBHO CBSI3aHHBIX
JPYT C APYroM OJIOKOB.

I'mneprexcroBbiii nporokoa HTTP — nporokon cetu Internet, onuceiBa-
IOLUI TTpoLeypbl OOMeHa 0J0KaMu THIEPTEKCTa.

I'naBublil KoOHTpOJLIep noMeHa (Primary Domain Controller, PDC) — koMm-
neloTep, Ha KoTopoM yctaHaBiauBaercas Windows NT Server B pexxume PDC nst
XpaHEHHUs TI1aBHOM KOMUH 0a3bl TAHHBIX YUETHBIX 3aITUCEH.

I'nodanbHas BeiuucauTeabHas cetb, 'BC (Wide Area Network, WAN) —
KOMITBIOTEPHAsI CETh, HCIIOIB3YIOIAs CPEACTBA CBSA3H JATBHETO JEHCTBUA.

I'pynna (group) — COBOKYIHOCTH IOJb30BaTEEH, ompenaesseMas oOIHuM
MMEHEM U MpaBaMu JIOCTyla Pecypcam.

Jannbie (data) — uadopmalus, npeacTaBieHHas B (GOpMaIM30BaHHOM BHU-
7ie, TPUTOJTHOM JIJIsi aBTOMAaTHUECKON 00pabOTKHU MpH BO3MOXKHOM YYacCTHUU Yeso-
BEKa.

Heiitarpammbl (datagrams) — cooOlmeHusi, KOTOpble He TpeOyIOT MOATBEP-
KJICHHS O MPUEME OT NMPUHUMAIOIIEH CTOPOHBI. TepMHUH, UCIIONB3YEMBbI B HEKO-
TOPBIX MPOTOKOJIAX JIJI1 0003HAUCHHUS MTaKeTa.
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HMedpparmentanusa (defragmentation) — mporiecc BOCCO3IaHMS OOJIBIIUX
PDU (maketHpIx OJIOKOB JaHHBIX) Ha 0oJiee BHICOKOM ypOBHE u3 Habopa Ooljee
Menkux PDU ¢ HukHEro ypoBHs.

JluarsocTuyeckoe mnporpamMmHoe odecmeueHue (diagnostic software) —
CICIUATM3UPOBAHHBIC MPOTPAMMBI WIIH CHEIU(DUISCKHE CHCTEMHBIC KOMIIOHCHTHI,
KOTOpBIE TO3BOJIAIOT MCCIEA0BATh M HAOIIOJaTh CHCTEMY C ILIETBIO OMpeeIICHus,
paboTaeT oHa MPAaBWIBHO WM HET, U TIOMPOOOBATH OMPEACTUTh MPUIMHY TIPOOIIe-
MBI.

Juckpernbiii curnan (discrete signal) — cur”ai, uMeImHU KOHEYHOE,
00BIYHO HEOOJIBIIIOE, YUCIIO 3HaUeHUH. [IpakTudyecku Bcerga AUCKPETHBIA CUTHAI
uMeeT JiBa 00 Tpu 3HaueHus. Hepenko ero Ha3bIBAIOT TAKXKE YuU@pobiM CUcHA-
JIOM.

JlomeH (domain) — COBOKYIMHOCTh KOMITBIOTEPOB, UCIOJIB3YIOIIUX ONEpalu-
onnyto cuctemy Windows NT Server, umeroniux o0uryto 6a3y JaHHBIX U CUCTEMY
3amuThl. Kaxaplii JOMEH UMeeT HETOBTOPSIONIEECS UMSL.

Jomennas cucrema umen (DNS —Domain Name System) — cuctema 060-
3HAYEHUM NJI1 COMOCTaBJIeHUs ajipecoB [P M MMeEH, MOHATHBIX MOJb30BATEIIO, HC-
nosb3yercs B cetu Internet. Cucrema DNS nHorna HaswsiBaeTcs ciyx6oit DNS.

HMoctyn (access) — omepalus, oOecrieurBaromas 3amuch, MOJIU(PUKAIIUIO,
YTCHHE WU TIepeIady JaHHbBIX.

JpaiiBep (driver) — KOMIOHEHT OMNEPAIMOHHON CHUCTEMBI, B3aUMOJEHCTBY-
IOIIUM C BHEITHUM YCTPOMCTBOM WJIM YIIPABJISIONINI BBITIOJIHEHUEM MPOTPAMM.

paiiBep yctpoiicTBa (device driver) — mporpamma, KoTopasi o0ecrieqrBaeT
B3aMMOJICUCTBUE MEXK]Y OTICPAIIMOHHON CHCTEMOW M KOHKPETHBIMH YCTPOUCTBAMHU
C IIETBI0 BBOA/BBIBOJIA TAHHBIX JIJISl 3TOTO YCTPOHCTBA.

Ennnoo6pa3ubiii sokatop pecypcoB (Uniform Resource Locator, URL) —
UAEHTU(PUKATOP, WIN aJI[pec pecypcoB, B ceTu Internet. OOecnieunBaeT runepTeK-
CTOBBIE CBSI3U MEXY NOoKymeHTamu WWW.

Kecrkmii nuck (hard disk) — HakonUTEh JAaHHBIX B BBRIYMCIUTEIBHBIX CH-
cTeMax.

3arosioBok kaapa (frame preamble) — cinyxebnas nndopmanus KanansHo-
ro ypoBHsa moaenu OSI, nobasnsiemast B Hayaslo Kajapa.

3anpoc nmpepniBanusa (IRQ — interrupt request) — curuasn, mocelIaeMbIN
LHEHTPAJIbHOMY Ipolieccopy OT nepudepuitnoro ycrpoicrsa. Cooluiaer o coobl-
TUHU, 00paboTKa KOTOPOTo TpeOyeT ydyacTue mpoieccopa.

3anpocuuk (requester, LAN requester) — (peaupekrop) mporpamma, Haxo-
AsmIascs Ha KOMIbIoTepe KiueHTte. llepeaapecyer Ha COOTBETCTBYIOIIHMIA CepBEp
3aMpoChl Ha CETEBBIC YCIYTH CO CTOPOHBI paOOTAIOMIMX HAa 3TOM K€ KOMITBIOTEpE
IIPUIIOKEHU.

3aryxanme (attenuation) — ociiabieHue curHaiza npu yJaJleHUH €ro OT TOY-
KU UCITyCKaHMU.
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3Be3aa (star topology) — BU TOMOJIOTHH, IPU KOTOPOM KAl KOMITBIOTEP
MOJIKJTFOYCH K IICHTPAJIbHOMY KOMIIOHCHTY, Ha3bIBAEMOMY KOHIICHTPATOPOM.

3epkanabHuble quckm (disk mirroring) — yposens 1 texnonoruun RAID, npu
KOTOPOM 4acTh )KECTKOTO JUCKa (UM BECh )KECTKUU AUCK) TyOIUpyeTcs Ha OJJHOM
WM HECKOJIbKHUX JKECTKUX NHcKaX. [1o3BonsieT co3naBaTh pe3epBHYIO KOIHUIO JaH-
HBIX.

N300paxkenue (image) — rpaduueckas (opma mnpeacTaBieHUs] TaHHBIX,
npeaHa3HaYCHHAs JJIsl 3pUTEIIbHOTO BOCTIPUSITHSI.

NmnyabcHo-komnoBass moxayasuuss — HWKM (PCM - Pulse Code
Modulation) — MeToa mpeoOpa3oBaHus aHAJIOTOBOTO CUTHaNIA Tele(OHUH B JHC-
KPETHBIN CUTHAJL.

I/IHTepHeT — COBOKYIIHOCTb KOMIIBKOTCPOB, O6’BCI[I/IHCHHBIX B FH06aHBHyIO
CCTh.

Nudopmanuonnas cerb (information network) — ceTb, npegHa3HaueHHAs
U1l 00pabOTKU, XpaHEHUS U Mepelaun JaHHBIX.

Nudopmanuonnas cucrema (information system) — 0oOBEKT, CLIOCOOHBIN
OCYHIECTBIISITh XpaHeHHe, 00padOTKy WK nepenauyy nanubix. K nundopmanuonHoit
CUCTEME OTHOCATCS: KOMIIBIOTEPHI, TPOrPAMMBI, MMOJIB30BATEIN U JPYTrUe COCTAB-
JSIoIIMe, TpeIHa3HAaueHHbIE IS poliecca 00pabOoTKU U Mepeaadyn JaHHBIX.

Nudopmanunonno-nonckosBass cucremMa — (IRS — Information Retrieval
System) — cucTema, npeaHa3HaueHHAas1 JjIs ToMcka uHpopMaIuu B 0a3e JaHHBIX.

Nudopmanus (information) — cOBOKYIHOCTb (DaKTOB, SIBICHUN, COOBITHIA,
IPECTaBISIIOIINX UHTEPEC, MOAJIEKAILNX pErUcTpauu U 00paboTKe.

Nudopmanusa (information) — nannele, 00paboTaHHbIE aI€KBATHBIMU UM
METO/IaMH.

Nudpakpacubiii kanaa (infrared channel) — kanan, ucnonb3yroumi as
nepesadn JIaHHbIX MHPpakpacHoe uzinyuyeHue. MHppakpacHblil kaHal paboTaeT B
JUana3oHe BBICOKUX YaCTOT, T/I€ CUTHAJIBI MaJIO MOABEP>KEHbI AJEKTPUUECKUM T10-
MeXaM.

Kabean (cable) — oaun nmubo rpyrmma W30JUPOBAHHBIX MPOBOJHUKOB, 3a-
KJIFOUEHHBIX B TEPMETHYECKYIO 000I0UKY.

Kanp (frame) — 6510k nHDOpMauu KaHaJTbHOTO YPOBHS.

Kanp nannbix (data frame) — 6a3oBast ymakoBka OMTOB, KOTOpasi IPeJACTaB-
nsiet co6oit PDU (makeTHbIi 070K TaHHBIX ), TOCJIAHHBIA C OJTHOT'O KOMITbIOTEpa Ha
JIPYroil MO CETEBOMY HOCHUTEINIO.

Kanaa (link) —cpena wnu nmyTs nepenayu JaHHBIX.

Kanaa nepenaum nannbix (data channel) — kabenu u uHdppacTpykTypa ce-
TH.

Kanansnblii ypoBenb (Date link layer) —BTopoit ypoens monenu OSI.
31ech M3 MOCIEN0BATEIBHOCTH OMTOB, MOCTYHNAIOUIMX OT (PU3MUECKOIO YpPOBHH,
bopMHpYIOTCS KaaphI.
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Kamnenr (client) — koMnbloTep B CETH, KOTOPBIN 3alpalliiBaeT pecypchl WIn
YCIYTU OT HEKOTOPBIX JPYTUX KOMITBIOTEPOB.

Kamnenr (client) — 00beKT MHPOPMALIMOHHON CETH, UCTIONB3YIOIIUN CepBHUC,
MPeIOCTaBISIEMbII IPYTUMH 0ObEKTaMHU.

Kiauent-cepBep (client—server) — MoJiesib BEIYUCICHUHN, IPU KOTOPOU HEKO-
TOpPBIE KOMIBIOTEPHI 3aMPaAlIUBAIOT YCIYTH (KIHEHTHI), a IPyrHe OTBEYAIOT Ha Ta-
KM€ 3aMpoCkl Ha YCIYyTH (CEpBeED).

Koakcuanbnblii kabessb (coaxial cable) — kabenb, cocTosmuii U3 U30JIUPO-
BaHHBIX JPYT OT Jpyra BHYTPEHHETO W BHEIIHETO MPOBOAHHUKOB. KoakcmanbHBIN
Ka0enp UMeeT OJMH JHO0 HECKOJIBKO IEHTPaJbHBIX MEIHBIX MPOBOJHUKOB, TO-
KPBITBIX TUAJICKTPUUICCKONW M3OJSIMEH, KOTopash JUIsl 3alIUThl [IEHTPATbHBIX MPO-
BOJIHUKOB OT BHEIIHUX JJIEKTPOMATHUTHBIX BO3JICHUCTBUN TOKPHITA METAJITHNYE-
CKOH OIIeTKOM (CeTKOoi) MO0 TpyOKOI.

Koakcuanbnblii kabeab (coaxial cable) — Tun xabenst, KOTOPbIN UCTIONB3Y-
€T LEHTPAJbHBI MPOBOAHUK, OOCPHYTHIA H30JUPYIOIIUM CIIOEM, OKPYXEHHBIH
IJIETEHOW METAJIJIMYEeCKON CEeTKOW M BHEUIHEH 000JOYKOW WM SKPaHUPYIOUIUM
CJIOEM.

Koaausus (collision) — cutyanus, koraa aBe padouue CTaHIUHU TMBITAIOTCS
OJTHOBPEMEHHO 3aHSTh KaHaJl (MCIOJIb30BaTh pabouyIo cpey — Kaben).

KOMMyHHKaHHOHHaﬂ CE€Tb — CCTh, MpCAHA3HAUYCHHAA JId IEpcaadn daH-
HBIX, TAK)XXC OHA BBIIIOJIHACT 3aJa4l, CBA3aHHBIC C Hp606pa30BaHI/ICM JaHHBIX.

KommyTaTtop (switch) — ycTpoilcTBO wiu nporpamma, OCYIIECTBIISIOIINE
BBIOOP OJTHOTO M3 BO3MOXHBIX BAPUAHTOB HAMPABJICHUS TIepeauul JaHHBIX.

KoMmmyTaTOopbl KaApOB — MHOTOITIOPTOBBIE MOCTHI YPOBHS JIOCTYIIA K CpeJie
nepeaaydr, padboTarolIrue cO CKOPOCTbIO 3TOM Cpebl U rapaHTUPYIOUIUE Ha MOps-
70K 0oJiee BBICOKYIO MPOIMYCKHYIO CITIOCOOHOCTH MPHU CBSI3bIBAHUM KJIMEHTCKUX U
CEPBEPHBIX CHCTEM II0 CPAaBHEHHMIO C KOHLEHTPATOpPaMH AJIsI CpElNbl C paznessie-
MbIiM foctynioM. IIpu cermenrtanuu JIBC xoMMyTaTOphl KaJIpoB 0OecneunBaroT
Jy4lIve MoKas3aTelu 1eHa/MPOU3BOIUTEILHOCT U MEHbIIINE 3aJEP>KKH, YeM Tpa-
TULAOHHBIE CBA3KU MOCTOB U MapUIPYTHU3aTOPOB.

KommyTaTopsl siueek — ycTpoiicTBa, peanusyronme ATM-komMyTanuro
JAHHBIX, PA3CICHHBIX HA KOPOTKUE STUEHKN PUKCUpOBAaHHOTO pazMepa. OpueHTa-
1Sl Ha yCTaHOBJIEHUE coeAuHeHUM 1mo3BoJisiloT ATM obecrnieunBaTh Kiacchl (Ka-
YEeCTBO) O0CITYKUBAaHUSI, IPUTOJHbBIE JIJIST BCEX BUAOB MYJIBTUMEIUMHOTO Tpaduka,
BKJIIOYas JJaHHBIE, FOJIOC U BUJIEO.

Konuentparop wiu hub (concentrator or hub) — cBs3yrOmM KOMIOHEHT
CETU, K KOTOPOMY TMOJIKIIOYAIOTCS BCE KOMIIBIOTEPHI B CETU TOMOJIOTUH «3BE3/1a».
KonnentpaTtop obecnieunBaeT CBsi3b KOMIBIOTEPOB JIPYT C APYTOM MPU HCIIOIB30-
BaHUM BUTOU TApbI, TaKxke UCHob3yerca B cersx FDDI nna nmogkmtoueHuss kom-
MBIOTEPOB B LIEHTPAIIBHOM Y3JI€.
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Konuentpatop MSAU (Multi Station Access Unit) — ycTpoicTBO AJ1sl 10-
CTyIla K MHOYKECTBY CTaHIIUH, KOTOPOE OCYIIECTBIISICT MApIIPYTHU3AIMIO TTaKeTa K
CIIEYIOIIEMY Y37y B CETSAX C METOJI JOCTYIIa ¢ TIepeaueii MapKepa.

KopnopaTtuBHas cetb (enterprise network) — kpymHomaciiTaOHasi CETb,
OOBIYHO COEIMHSIONIAsE MHOTHUE JIOKAJIbHBIC CETH.

Jlazepublii npunTep (laser printer) — mpuHTEpP, B KOTOPOM H300pakeHHe
CHUMBOJIOB II€YATAIOTCA JIA3EPHBIM JIYUOM U NEPEHOCATCS Ha Oymary METOJ0M Kce-
porpadumu.

Jlormueckuii quck (logical disk) — yacte ¢usnueckoro aucka, orpopmaTu-
poBaHHas TOJ KOHKPETHYIO0 (aillioByl0 CHCTEMY M HUMEIOIas CBOe OYKBEHHOE
HAaMMEHOBaHUE.

Jlornuecknii kanaa (logical channel) — myTh, M0 KOTOpOMY JTaHHBIC TIEpe-
JAI0TCsl OT OJHOTO TOpTa K Apyromy. Jlormdyeckuil KaHasl MPOKJIAIBIBACTCS B OJI-
HOM JIMOO TMOCIEN0BATEIbHOCTU (PU3MYECKUX KAHAJIOB M 4Yepe3 YPOBHH 0O0JaCTU
B3aUMO/JICCTBUS.

Jlokaabnas rpynna (local group) — B Windows NT Server — ydetHas 3a-
MUCh, OIpe/eNiCHHass Ha KOHKPETHOM KOMIIbIOTepe. Biirodyaer ydeTHble 3amucu
HOJIb30BaTENel JAHHOTO KOMIIBIOTEpa.

JlokaabHas cetb (Local-Area Network) — ceTb, cuctembl KoOTOpoOii pacrto-
JIOKEHBI Ha HEOOJIBIIIOM PACCTOSTHUU JIPYT OT APYra.

Maructpaasb (backbone) — ocHOBHOM Kabelnb, OT KOTOPOro Kabeiau TpaHCH-
BEPOB UAYT K KOMITBIOTEPaM, IIOBTOPUTENISIM U MOCTaM.

MaHuecTepckoe KOAMPOBAHME — CXeMa Tepeladyd JBOUYHBIX JIaHHBIX,
npuMeHsieMasi Bo MHorux cetsax. [Ipu mepenaue 6uta, paBHOTrO 1, B TeUeHHE Bpe-
MEHHOT'0 MHTEpBajia, KOTOPBIM OTBENICH ISl €ro nepeaadyu, 3HaUeHUEe CUrHaia Me-
HSIETCA C MOJOXKUTEIBHOrO Ha oTpuuarenbHoe. Ilpu nepegave Oura pasHoro 0, B
TEUEHHUE BPEMEHHOI'0 MHTEpBaia, KOTOPHIA OTBENCH JJIA €ro Nepeaadyu, 3HaueHUe
CUTHAJIa MEHSAETCS C OTPUILIATENILHOTO Ha MOJIOKUTENbHOE.

Mapkep (token) — yHukanbHass komOuHauusa o6utoB. Korga pabouas cras-
uus B JIBC nonydaer Mmapkep, OHa UMEET MPpaBO HayaTh nepeaady JaHHBIX.

MapumpyTuzatop (router) — NpOTOKOJ — OPUEHTHUPOBAHHOE YCTPOMCTBO,
COEJIMHAIONIEeE JBE CETH, MHOrAa ¢ abCoitoTHO pas3HbiMu ypoBHsIMU MAC (ka-
HaJbHBIA YPOBEHb, KOHTPOJIb JOCTYIIA K CPEJIE).

MapmpyTuzanus (routing) — Ipouecc onpeaeseHrs B KOMMYyHUKAIMOHHOM
CETH MYTH, IO KOTOPOMY OJIOK JAHHBIX MOXKET IOCTUTHYTh ajpecara.

Macka cetu (network mask) — 32-OutoBoe umciIO, IO KOTOPOMY MOKHO
onpenenuTth auamna3oH [P-agpeco, Haxonsmuxcs B ogqHou [P-cetu/monceru.

MacmradupyemMocTp — 3TO BO3MOXHOCTb YBEJIMYHUTH BBIYUCIUTEIBHYIO
MoIHOCT, Web-caliTa UM KOMIBIOTEPHON CUCTEMBI (B YaCTHOCTHU BBIMOJIHEHUE
OOJIBIIET0 YKcia onepaluil Win TpaH3aKLIMi 3a ONpeleICHHBIN MepruoJl BpEMEHN )
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3a CUCT YCTAaHOBKH 0O0JBIIIEr0 YHCiIa MpoHeCcCoOpPoB NJIN UX 3daMCHbBI Ha oonee MOII-
HBIC.

Mera6aiit (megabyte) — 1 048 576 Gaiitos (2°°).

Metoa poctyma — crioco0 omnpenenaeHus, kakas padodas CTaHLUS CMOXKET
cnenytouieit ucnonb3obath JIBC. Kpome Toro, Taxxe Ha3pIBaeTCsi HAOOp MpaBul,
HCIIOJIb3YEMbIX CETEBBIM O0OpYAOBaHHEM, YTOOBI HANPABIATH MOTOK COOOUICHUMN
4yepe3 CeTh, a TAKXKE OJMH U3 OCHOBHBIX IMPU3HAKOB, M0 KOTOPBIM Pa3IMYalOT KOM-
IIOHEHTBI CETEBOT0 000PY10BaHMUSL.

Metoa nocryna k kanaiay (channel access method) — npaBuna, ucrnomns3y-
eMble ISl ONpEJeCHUs], KAKOW KOMIIBIOTEpP MOXKET MOChUIaTh JaHHBIE MO CETH,
TEM CaMbIM IIPEOTBpALIAIOIIEe TOTEPIO JaHHBIX U3-3a KOJUIM3UIL.

Meton nocryma — Habop mpaBuil, oOecreyrBaroOUX apOUTpaxk A0CTyna K
cpene nepenaun. [Ilpumepamu meronoB gocryna spistorcss CSMA/CD (Ethernet) u
nepenada mapkepa (Token Ring).

MeTon MHOKECTBEHHOI0 JOCTYNa ¢ MPOCJYIIMBAHUEM Hecylled W pas-
pemiennem koaamdnii (CSMA/CD) — Meton goctyna K KaHally CBSI3U, KOTOPbBIN
YCTAHABIMBAET CIEAYIOMIMI MOPSAOK: eclyu padodasi CTaHLUS XOYET BOCHOJIB30-
BaTbCs CETHIO I Mepe/layd JaHHbIX, OHA CHaydajia JOJKHA MPOBEPUTH COCTOSTHUE
KaHaJjla, HaYMHaTh Tepe/layy CTaHIMS MOXKET, eclid KaHai cBoOojeH. B mpouecce
nepefadyn CTaHIUs MPOJOJDKAET MPOCHyIIMBAaHUE CETH Il OOHapy>KeHHsI BO3-
MOXXHBIX KOHQIHUKTOB. Eciiu BO3HMKaeT KOH(IJIMKT, B cilydyae, KOrjaa JBa y3ia Io-
MBITAIOTCS 3aHATh KaHal, TO OOHAPYKUBILAs KOHMIUKT UHTEpQeicHas 1miaTa, Bbl-
JaeT B CETh CHEUUAIbHBIM CUTHANI, U 00€ CTaHIMM OJHOBPEMEHHO MpEKpaIlaroT
nepeaayy.

Meton 00padoTKH 3aPOCOB M0 MPUOPHUTETY — METOJ JOCTyNa K KaHally
CBsI3M, IJIe BCEM y3JlaM CETH MpPEeJOoCTaBIsieTCs MpaBo paBHOro nocrtyna. Konien-
TpaTop OINpalIMBaeT KaXAbld MOPT W NMPOBEPSAET HAIMYME 3alpoca Ha mepenavy
3aTeM penlaeT 3TOT 3alpPOC B COOTBETCTBUU C IPUOPUTETOM.

MeTtoa ¢ nepeaayeit Mapkepa uiau nojanomounsi (TPMA) — meton gocry-
Ma K KaHajly CBSA3U, B KOTOPOM OT KOMITBIOT€pa K KOMIIBIOTEPY MepeaacTcss Map-
Kep, Jalouuil paspellieHne Ha nepenady coodmieHus. [Ipu momydeHuu mapkepa
pabouasi CTaHIUs MOXKET MepeaaBaTh COOOIICHUE, IPUCOCANHSISL €ro K MapKepy,
KOTOPBIM MEPEHOCUT ero mo ceTu. Kaxkaas craHius, HaXOAAIIasCs MEXIy mepe-
Jarouiedl ¥ NpUHUMAIOLIEH «BUAUT» 3TO COOOIIEHHE, HO TOJIBKO CTaHIMSI-aJIpecaT
npuHUMaeT ero. [Ipu 3Tom oHa co37aeT HOBBIN Mapkep.

Muxposiapo (microkernel) — neHTpaibHast YaCTh ONEPAITMOHHON CUCTEMBI ,
BBITIOJTHSAIOIIAs] OCHOBHBIE (PYHKIIMU YIPABJICHUS] CUCTEMOM.

Moaem (modem) — cokparmienue ot MO/dynsatop-JAEMoaynstop. YcTpoii-
CTBO CBSI3U, TIO3BOJIAIOIICE KOMITBIOTEPY TEpeaaBaTh JaHHBIC IO OOBIYHOHN Tee-
donnoit muuauun. [Ipu nmepemxaun nmpeodpazyet MUPPOBBIE CUTHAIBI B aHAJIOTOBHIE.
[Tpu mpueme npeodpa3yeT aHaJIOTOBbIC CUTHAJIBI B IU(PPOBHIE.
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Monutop cetn (network monitor) — mporpaMMHoO-annapaTHoe yCTPOMCTBO,
KOTOpOE OTclexuBaeT cereBod Tpaduk. I[IpoBepseT makeTsl Ha ypoBHE KaApoOB,
coOupaeT HHPOPMAIIMIO O TUIIAX NAKETOB U OIHUOKAaX.

Mocr (bridge) — 3T0 npubop, MO3BOJIAIONINI pabOYMM CTaHLUAM OJHOM ce-
TH oOpamarbcsi K pabounuM CTaHUUAM JApYyrod. MocTbl UCTIONB3YIOTCS ISl pasjie-
nenust JIBC Ha maneHbKHe cerMeHThl. BBINONIHAET coelMHEHHEe Ha KaHAJIbHOM
ypoBHe Mozaenu OSI. MocT npeobpa3zyeTr Qpu3nyeckuil 1 KaHAJIbHBIA YPOBHU pa3-
JUYHBIX TUNOB. Mcnonb3yeTcs A yBeIu4eHUs JJIMHbBI WK KOJTMYECTBA Y3JI0B.

Moct - mapmpyTu3atop (bridge-router) — cereBoe ycTponcTBO, KOTOPOE
o0BeUHSET JNy4lliie QYHKIIMU MOCTa U MapIIpyTH3aTOPA.

MyasTumiexkcop (multiplexor) — ycTpoiCTBO, MO3BOJISIONIEE Pa3ACIUTh
KaHaJl Mepefadyd Ha JiBa Wiu OoJiee mojakaHaia. MokeT ObITh peanu3oBaH IPO-
rpammMHO. Kpome Toro, UCHosib3yeTcs JJisl MOAKIIOUCHUST HECKOJIBbKUX JIMHUM CBSI-
3W K KOMIIBIOTEPY.

Heiiponnas cetb (neural network) — cetb, oOpazoBaHHasi B3aUMOJACICTBY-
IOIIUMH JAPYT C IPYTrOM HEPBHBIMH KJIETKaMH, JTHO0 MOJCIUPYIOIUMHU UX TTOBEJIE-
HUE KOMITOHEHTAMH.

Hecymasi (carrier) — HENpepbIBHBIA CUTHAJ, HA KOTOPBIM HAKJIaJIbIBACTCS
JIPYro¥l CUTHAJI, HECYITUA UH(POPMAITUIO.

HesxpanupoBannas Butas napa (UTP — Unshielded Twisted Pair) — ka-
0enb, B KOTOPOM H30JUPOBAaHHAsl Tapa IMPOBOJHMKOB CKPyUYE€HA C HEOOJIBIINM
YUCJIOM BUTKOB Ha €IMHUILY IJIWHBL. CKpydyuBaHWE MPOBOJOB YMEHBIIAET JJICK-
TPUYECKHE TTOMEXH U3BHE MIPH PACTIPOCTPAHCHUH CUTHAJIOB 1O KaOeo.

O6osa0uka (shell) — mporpammHoe obecrneyeHre, KOTOPOe peann3yeT B3au-
MOJICHCTBHE IOJB30BATENS C ONEPAllMOHHONW CUCTEeMOW (T0JIb30BaTEIbCKUNM HWH-
Tepdeiic).

Oo6padorka 3anpocoB no npuopurtery (demand priority) — BBICOKOCKO-
POCTHOM METOJ JOCTyna K KaHaiy, ucnosbdyembiil cetamu 100VG-Any LAN B
TOMOJIOTUH 3BE3/1a.

OO6muii pecype (shared resource) — nr060€e yCTPONUCTBO, TaHHBIC WM TIPO-
rpaMma.

OnHopaHroBasi apxuTeKkTypa (peer-to-peer architecture) — KOHIIETIITUSL UH-
(dbopManMoOHHON ceTH, B KOTOPOH Kaxmas aOOHCHTCKas CHCTeMa MOXKET IpeJIo-
CTaBJISITh ¥ TIOTPEOJIATH PECYPCHI.

OkreT - 6aiT.

OnepaTtuBHasi naMATH (Main mMemory) — MaMaTh, IpeIHA3HAYCHHAS IS
XpaHeHUs JaHHBIX U KOMaHJ, HEOOXOAMMBIX MPOIECCOPY ISl BBHIMOTHEHHS UM
OIEepALUN.

OnTnueckuii kadeasb (optical cable) — kabenb, nepenarMUi CUTHAIBI CBE-
Ta. J{7s co3maHust ONTHYECKOTro KaOessl CTIONB3YIOTCSI CBETOBOBI, KAXKIBINA U3 KO-
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TOPBIX UMCCT HCCKOJBKO CJIOCB 3allIUTHBIX HOKp]’::ITHﬁ, yiaydmarmux MCXaHNn4dcC-
CKHUC H OIITUYCCKHUC XaPAKTCPUCTUKHU 3TUX CBCTOBOIOB.

Ontuyeckuii kanaa (optical channel) — kanan, npegHa3HAYCHHBIN 1715 T1€-
pelayu CUTHAJIOB CBETA.

OnToBosnokHo (optical fiber) — cpena, mo koTopoii HU(PPOBLIE TaHHBIE T1€-
penarTCs B BUE MOTYTUPOBAHHBIX CBETOBBIX HMITYJIHCOB.

IlakeTt — 310 eguHUIIA HHOOPMALIUH, TIEPETABACMBIN MEXKy CTAHIIUSIMH Ce-
tu. Ucnonb3yercs Ha ceTreBoM ypoBHe Mozenu OSI.

MMapoas (password) — mpu3HaAK, MOATBEP>KIAIOIIMNA MPABO MOJb30BATENs
WM TIPUKJIATHON MTPOTpaMMBI Ha UCIIOJIB30BaHNE KaKOr0-HUOYIb pecypca.

Ilepenaua nannbix (data communications) — npoiecc TpaHCIIOPTUPOBAHUS
TaHHBIX U3 OJTHON CHCTEMBI B IPYTYIO.

IToBTOpPMTEABL UM penuTep (repeater) — yCTpOWCTBO, YCUIMBAIOIIEE CUTHA-
JBI C OIHOTO OTpe3Ka Kabelsl U nepeaarollee UX B Ipyroi oTpe3ok 0€3 N3MEHEHUs
conepxkanus. [loBTopuTenu yBeanmuuBaoT MakcuMaibHyto JiuHy Tpacchl JIBC.

Ionnomoume (token) — crienanbHBIN CUMBOJI WJIM TpyMIa CUMBOJIOB, pa3-
pelaroas CuCTeMe rnepenady KaJapos.

Ilonoca mponyckanus (bandwidth) — pazHocTh MEXay MakCUMalbHOU WU
MUHHAMAJILHON 4acTOTOW B 3aJaHHOM JHWalla30He; JHWAna30H 4acTOT, Ha KOTOPBIX
MOJKET paboTaTh HOCUTEb.

IMonb3oBaTeb (user) — IOPUANYECKOE JIMOO PUBHUECKOE JTUI0, UCTIOIb3Y-
folee Kakue-Inoo pecypchl, BO3SMOKHOCTH.

ITopT (port) — Touka nocTyna K yCcTpoHCTBY auMO0 nporpamme. Pasnuuator
(bu3nYecKre 1 JIOTHYECKUe MOPTHI.

Iposaiinep (provider) — opranuzanus, KoTopasi odecreunBaeT MOJIKII0Ye-
Hue K Internet u gpyrue yciayru 3a onpeaeaieHHYO I1aTy.

IIporokon — Ha®Op MpaBWil, PErJaMEHTUPYIOIINX MOPSAOK COOPKU MaKe-
TOB, COAEpP>KAUIUX AaHHBIC U YIPaBJIAIOUIYI0 HHPOpMaIMIO, Ha paboveil cTaHUIMU-
OTIIpaBUTENE JJIA Mepeadl UX MO CETH, a TAKXKe MOPSA0K pa30OpPKU MAKETOB IO
JOCTUXKEHUU UMU paboyeil CTaHIIMU-TT0Ty4daTess.

Pacnpeneaurenn (hub) — nenrp JIBC unm kabGenpHON cucTeMBbl € TOMOJO-
rueii 3se3ga. B aToii poau MoryT ObITh (paiin-cepBepsl WK KOHIEHTpaTopbl. OHU
COJIEpKaT CETeBOE MPOrpaMMHOE OOECIICUCHHE U YNPABISIIOT KOMMYHHUKAIHSIMU
BHYTPH CETH, a TAK)KE€ MOTYT paboTaTh Kak nuTro3sl K npyrum JIBC.

Penupexrop nas OC (redirector) — ceTeBoe mporpamMmMHoOe obecredeHue,
KOTOpO€ MPUHHMMAET 3alpoChl BBOJIa/BBIBOIA JUIsl YAAJICHHBIX (PailiioB, UMEHOBAH-
HbIX KaHAaJIOB WJIM MOYTOBBIX CJIIOTOB U 3aTEM IEPEHA3HAYAET UX CETEBBIM CEPBU-
cam npyroro kommbtoTepa. g Windows NT penupekTopbl BBIIOJHEHBI Kak
npaiiBepsl (hanIoBO CUCTEMBI.

PenupexTop ans nporokonos (redirector) — KOMIOHEHT HAboOpa MPOTOKO-
JIOB WJI CETEBOH OMEpPaIlMOHHON CHCTEMBI, OTBETCTBEHHBIN 3a TIEPEXBaT 3alpPOCOB
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OT NMPWIOKEHUH U paclpe/ielIeHHe UX MEXIY JOKaJIbHOM MM yJaJIeHHOM ciryx0a-
MH CETH.

Peectp (registry) — apxuB b/l Windows NT misa xpanenust uadpopmaru o
KOHQUTYpallud KOMIBIOTEpa, BKIOYasl ammapaTHbIE CpPEICTBA, YCTaHOBJICHHOE
nporpaMMHOE 0OecTiedeHre, YCTAaHOBKHA OKPYKEHUS U JIp.

Ceanc - COO6I.H€HI/IC, B KOTOPOM IIpeAIojIaractcsa CO3J4aHUC JIOTUYECKOU
CBsi3U OJIA oOMeHa COO6IHCHHfI. Ceanc JOJDKCH OBITH CHaYajia YCTAHOBIJICH, ITIOCJIC
9TOT0 IIPOUCXOOUT oOMeH COO6HICHI/I$IMI/I. ITocne okoHuaHHsT OOMEHa CeaHC HOJI-
’KeH OBITH 3aKPBbIT.

CermeHT (segment) — 4YacTb CETH, OrpPAaHMYEHHAs PETPAHCIUPYIOUIUMU
ycTpoiicTBaMu (IOBTOPUTENSIMU, MOCTAMH, MapLIPYTU3ATOPAMH U ILITI03aMH ).

CepBep — 3TO KOMIIBIOTEP CETH, MIPEIOCTABIAIOIUN CEPBUC APYTUM OOBEK-
TaM [0 UX 3a1pocam.

Cepguc — niporiecc o0cIy>XiuBaHusi 00bEKTOB.

CeteBasi cayx0ba (network service) — Buj cepBuca, IpeoCTaBIsIEMOro ce-
TBIO

Cetb (network) — B3anmo1elicTBYIOIIAsi COBOKYITHOCTb CETEBBIX y3JI0B, CBSI-
3aHHBIX JPYT C APYTOM KaHalaMH CBS3M, IpeIHA3HAYCHHAS IS Tepeaadu HHPOp-
MaIuu.

Caor agantepa (adapter slot) — rHe3710, BCTPOCHHOE B MATEPUHCKYIO TIIATY.

Crangapr RS-232 — npoMBIIUIEHHBIA CTaHAAPT ISl MOCJIEI0BATEIBHBIX
COCJIMHCHUM.

TenekommyHukamusa (telecommunication) — 00JacTh JACSATEIBHOCTH,
MPEIMETOM KOTOPOU SBIISFOTCSI METOJIBI M CPEJCTBA TIepeadn HH(OPMAITHH.

Tepmunan (terminal) — ycTpoiCTBO BBOJIa/BbIBOJIA TAHHBIX M KOMaH/]l B CHU-
CTEMY WJIU CETh.

TecTtupoBanme (testing) — mpoiiecc MPOBEPKU MPABUIBHOCTH (DYHKIIMOHU-
POBaHUs YCTPOMCTBA TUOO IPOTPAMMHOTO 0OECTICUSHHUS.

Texnonorus RAID — ucnonb3yercs 1yisi HOCTPOEHUS OTKa30yCTOMYUBOCTH
cucteM. Mmeer nsATh ypoBHER. | ypoBEeHb — 3epKanu3anus IUCKOB, 2 YPOBEHb —
Yyepe0BaHNe JTUCKOB C 3alMChI0 KOAA KOpPPEeKLIUU OmMOO0K, 3 ypOBEHb — KO/ KOp-
pEeKLUU OMHUOOK B BUJE YETHOCTH, 4 YPOBEHb — UepeOBaHUE IUCKOB OJoKamu, 5
YPOBEHB — UEPEJOBAHUE C KOHTPOJIEM YETHOCTH.

Tun kagpa (frame type) — OJlMH U3 YETHIPEX CTAHAAPTOB, KOTOPHIE OINpeIe-
nstoT cTpykTypy nakera Ethernet: Ethernet 802.3, Ethernet 802.2, Ethernet SNAP
unu Ethernet I1.

Tpan3akuusi — KOpOTKUI BO BpPEMEHHU LMK B3aUMOJACHCTBUS OOBEKTOB,
BKIIIOYAIOIINM 3anpoc - evinoinenue 3a0anus — omeem.

TpancuBep — ycTpoilcTBO, MNpegHA3HAYEHHOE OCYIIECTBISTH Iepeaavy
JAHHBIX C CETEBBIX UHTEPPEHUCHBIX MIAT B (U3UUECKYIO CPEY.

Tpaguk — 10TOK NaHHBIX.
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Ynanennas peructpauus (remote logon) — MOIKIIOYEHUE TIO CETH K JIPY-
roMy KOMITHIOTEPY TOJIB30BaTEINIA, 3aperucTpupoBanHoro Ha cBoeM [IK mo cBoeit
YYETHOM 3aIUCH.

Ynanenuniii nocryn (dial-up) — 10CTyn K CUCTEME WUJIU 1O CETH K APYTOMY
KOMIIbIOTEpPY TO0JIb30BaTelNs, 3aperucTprupoBanHoro Ha csoeM [1K mo cBoeit yuer-
HOH 3aIIUCHU.

Yananenublii goctyn (remote access) — TEXHOJIOTHS B3auMoAeicTBuUsl abo-
HEHTCKHUX CHUCTEM C JIOKAIbHBIMHU CETSIMU Uepe3 TEPPUTOPUATIbHBIE KOMMYHHUKAIIU-
OHHBIC CETH.

Yruaura (utility) — mporpamma, BBIIOJNHSIONIAS Kakyroo-I1u00 (GYHKIHIO
cepBuca.

¥3ea (node) — Touka IPUCOEIMHEHHUS K CETH; YCTPOMCTBO, MOJKIIOUYEHHOE K
CeTH.

YuerHas 3ammuch (account) — mHpOpManms, XpaHAMmascs B 0a3e JaHHBIX
Windows NT (yuyeTHas 3anuch MOJIb30BATENSA, KOMIIBIOTEPA, TPYIIIIHI).

dakcuMuiIbHas cBsa3b (facsimile) — npouecc nepenayn yepe3 KOMMYHUKA-
[IMOHHYIO CETh HETOJBUKHBIX N300paKeHHU I U TEKCTa.

dusnueckan cpeaa (physical media) — marepuanbHas cyOcTaHIMs, yepe3
KOTOPYIO OCYIIECTBIISIETCS Mepeaya CUTHAJIOB.

®parmentanus (fragmentation) — npouecc pasfeneHus JUIMHHOTO MaKeTa
JaHHBIX ¢ 00Jiee BBICOKOIO YpOBHS Ha IOCIEO0BATEIbHOCTh 00JE€ KOPOTKUX Ia-
KETOB Ha HUKHEM YpPOBHE.

XapaktepucTudyeckuii ¢paiinn gannubIx (characterization data file) — daiin,
cofiepKammii “HPOPMAIUI0 O KOH(PUTYPAIIMOHHBIX BO3MOYKHOCTAX KOHKPETHOM
MO/JIENIY IPUHTEPA, BKIIIOYAst MOAACPKUBAIOILYIO pa3pelIaroNlyio ClIOCOOHOCTb.

HenTpaabHblii mpoueccop (central processing unit) — ynpapiastOIIUi U BbI-
YUCTUTEIBHBI MOJYJIb KOMITbIOTEPA. Y CTPONCTBO, KOTOPOE HHTEPIPETUPYET U
BBITIOJTHSIET KOMaH/IbI.

Huxnauvecknii n30b1TouHbIN Ko (CRC — Cyclical Redundancy Check) —
YHCII0, TIOTY4aeMOe B pe3ysibTaTe MaTeMaTUYeCKUX MpeoOpa3oBaHuil Ha/l MAaKeTOM
JTaHHBIX ¥ UCXOJAHBIMHU JaHHBIMU. [IpH JOCTaBKe MakeTa BHIYMCICHUS MOBTOPSIOT-
csi. Eciin pe3ynbrat coBmagaer, To makeT NPUHAT 6e3 OmNOOoK.

Hudposas aunus (digital line) — nuuus cBs3u, nepegaronias nHOOPMAIUIO
TOJIBKO B IBOUYHOM (LudpoBoit) popme.

Hudposas cerb kommiaekcHbIx yeayr (ISDN — Integrated Services Digital
Network) — mudpoBas cerb CBs3M, o0ecneuMBaIOIIas KOMMYTAIMIO KAaHAJIOB U
KOMMYTaIIMIO MaKEeTOB.

Yet1HocTh (parity) — crioco0 KOHTpouist 3a 06e30mHuO04YHON nepegadeit 6J1o-
KOB JIaHHBIX C TIOMOIIIBIO T00aBIIEHUSI KOHTPOJILHBIX OUTOB.

IIuna (bus) — cnenuanu3upoBaHHBIN HAOOP MapayIebHBIX JIMHUN B TEp-
COHAJIbHOM KOMITBIOTEPE.
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IIIuna (bUS) — KaHaJl nIepcaadn JaHHbIX, OTACIIbHBIC YaCTH KOTOPOI'O HA3bI-
BaKOTCs CCITMCHTAaMMU.

IIupokoBemarenbHas mnepeaauda (broadcast) — TexHonorus mnepegadu
CUTHAJIOB, TAKUX KaK CETEBBIC JaHHBIC, ITOCPEICTBOM HCIIOJb30BaHUS TEpEIaTIH-
Ka KaKoTo-JIMOO THMA JJIs MOCBIIKA 3TUX CUTHAJIOB 10 KOMMYHHKAIIHOHHOMY HO-
CHUTEITIO.

HIudposanne (encryption) — npeoOpa3zoBanrue MHGOPMAIUU IJIs €€ 3alllh-
Thl OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

o103 (gateway) — ycTpOMCTBO, MOCPEICTBOM KOTOPOTO COEIUHSAIOTCS CETU
Pa3HbIX apXUTEKTYP.

JkpaHn (shielding) — MeTayunueckas OIUIeTKAa WIM IWIMHAP, HABUTHIA W3
dosbru. 3amminaer rnepegaBaeMble JaHHBIC, YMCHbIAsS BHEIIHUE JJICKTPUUYSCKHC
MMOMEXH, KOTOPBIC HAa3bIBAIOTCS IITYMOM.

JxpanupoBanHas Butas napa (Shielded Twisted-Pair, STP) — Butas napa,
OKpY>KE€HHAasl 3236 MJICHHOM METaJNINYECKON OIUIETKOM, KOTOpask CIYKHUT SKPAHOM.

DJIeKTPOHHAsI mMo4Ta (email) — KOMIbIOTEpHAas cUcTeEMa OOMEHa cooOIie-
HUSIMH, TJI€ TEKCT U (aiibl MOTYT OBITh MOCIAHBI OT OJHOTO IMOJIB30BATENS K OJI-
HOMY WJIM MHOTUM JPYTUM TIOJIb30BATEIISIM B TOU KE CETH.

JTaJIOHHAs MoJe/ib B3auMoaelcTBUs OTKPBITHIX cuctem (OSI — Open
System Interconnection) — ceMHypoBHEBasi MOJE€lb, KOTOpas CTaHIAPTU3UPYET
YPOBHHU YCIYT ¥ BHUJABl B3aUMOJEHCTBUS MEXIY CUCTEMaMU B MH(POPMAIIMOHHON
CETH IIpU Nepegave TaHHBIX.

d¢up (ether) — mpocTpaHCTBO, Yepe3 KOTOPOE PACHPOCTPAHSIOTCS BOJIHBI
AJICKTPOMArHUTHOTO CIIEKTPa W MPOKJIAJABIBAIOTCS KaHAJIbl paguoceTedt u mHppa-
KpPacCHBIX CETeH. DIIEKTPOMarHuTHOE I0JIe HEe HYKJIAeTCs B CIEIMaIbHOM HOCUTE-
7e.

SA3pik HTML — uHCTpyMeHTalIbHOE MPOTrpaMMHOE oOecreueHne, UCTob-
3YIOILIEEC TEXHOJIOTHUIO TUIIEPTEKCTA.

SA3bik onucanua crpanul (page description language) — si3pIK TporpamMMu-
pOBaHMs, KOTOPBIM OMUCHIBAET BUJ CTpaHULbl I nedartu. Vcmonb3yeTcs ans
KOMITOHOBKHU M300paKeHUs CTPAHULIBI.

S3bIKk  cTPYKTYpMpOBaHHBIX 3ampocoB (SQL — Structured Query
Language) — s3bIK yIpaBieHus 0a3aMu JaHHBIX, UCTIOIB3YEMBIN IS 3ampoca, 00-
HOBJICHUS M YIIPABJICHUS PEISIIMOHHBIMU 0a3aMH TaHHBIX.

SAdencrasi Tonmosorus ceru (mesh network topology) — Tomomorusi, uc-
MOJIb3yeMasi B TJIOOATBHBIX BBIYUCIMTEIBHBIX ceTAX. K m000My y3i1y CymecTByeT
HECKOJIbKO MapIlpyTOB.
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AHINIMIICKHE TEPMUHBbI

Access — JOCTYII.

Access auditing — KOHTpOJIb AOCTYMA.

Adapter — aganTep, yCTpOHCTBO COIIACOBAaHMS NapaMETPOB BXOJAHBIX U BbI-
XOJIHBIX CUTHAJIOB B LESAX CONPSIKECHMUS.

Address — aapec, 3aK01MpOBaHHOE 0003HAYEHUE TYHKTA OTIPABIEHUS TUOO
Ha3HAYEHUS JAHHBIX.

Addressing — anpecanus, cnocod ykazaHusi 0ObEKTOB B CETH JIMOO B CHCTe-
Me.

Administration — aAMUHUCTPUPOBAHUE, YIIPABICHUE CETBIO.

Analog network — anamoroBas ceTb, nepegatouiass u ooOpadaTbIBaroas
aHaAJIOTOBBIE CUTHAJIBI.

Analog signal — aHamOTOBBIN CUTHAJ, BEIUYMHA KOTOPOTI'O0 HETPEPBIBHO U3-
MEHSIETCSI BO BpPEMEHU.

Analog-to-digital conversion — anHanoro-guckpeTHoe mnpeoOpazoBaHue,
npolecc npeoOpa3oBaHus aHAJIOTOBOTO CUTHANA B IUCKPETHBIH.

Animation — aHuManusi, BUpTyallbHasl PeajlbHOCTh, MHUMBIN MUD, CO3/1aBa-
€MBbIi ayAMOBUIMOCUCTEMON B BOOOpaKEHUU TOJIb30BATEIIS.

Application layer — npuxinannoit yposenb Moaenu OSI, oGecrieunBaromuii
MPUKJIAJAHBIM MTPOLIECCaM CPECTBA AOCTyNa K 00JIaCTH B3aUMOJICHCTBHS.

Archivator — apxuBartop, nmporpamma, o0ecrneynBaronas ckaTue JaHHbIX.

Arithmetic and logical unit (ALU) — apudmMeTnko-JIoru4eckoe ycTpou-
CTBO, YacTh IPOLIECCOPA, BBHIMOJIHAIOMAS apuPMeTHYeCKue U JOTHYEeCKue orepa-
1Y HaJl TaHHBIMU

Asynchronous Transfer Mode (ATM) — acHHXpOHHBIN cITOCO0 Tepenayu
JNAHHBIX, TAKETHO-OPUEHTUPOBAHHBIN METOJ] CKOPOCTHOM MEPENAYH.

Banyan network — OanbsiHOBasi ceTb, CKOPOCTHAsI pacipeienuTeNbHas CeTh
C KaCKaJHOM aJIpecaluen.

Baud - 6ox, eguHua ckopocTH nepeaad AaHHbIX. Yucao 601 paBHO KO-
JUYECTBY M3MEHEHUM CcuUrHajga (moTeHuuana, (aspl, YaCTOThI), MPOUCXOASIINX B

cexkyHay. /{15 TBOMYHBIX CUTHAJIOB, HEPEAKO, CUMTAIOT, YTO 00/ paBeH OUTY B ce-
KyHy, Haripumep 1200 6o = 1200 Out/c.

Binary code — nBonuHbIi K0A, andaBUT KOJa OTPaHUYEH JBYMSI CUMBOJIAMU
(0, +1).

Bipolar code — 6unonsipusiii koa. AndaBUT KojJa OTpaHUYEH TPEMSI CUMBO-
namu (-1, 0, +1), rae eAUMHUIIBI TPEACTABISAIOTCS YEPEAYIOUIUMUCS UMITYJIbCAMU.
OTcyTCTBHE UMITYJIBCOB ONPEAEIISIET COCTOSIHUE HYJIS.

Bit — Out, HaumeHbIIas enuHUIA UHPOPMALIUK B JBOMYHON CUCTEME CUHC-
JICHUSL.
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Bridge — mocT, cereBoe ob6opynoBanue sl mpeoodpa3zoBaHusi pU3NYECKOTrO
Y KaHAJIbHOTO YPOBHEW pa3fIMUHbBIX TUIIOB.

Broadband channel — mmpokononocHbINM KaHAaI.
Broadcasting — mmpoxoBeiaHue.
Bus — muHa.
Byte — 6aiiT, equnuIa KonuecTBa HHGOPMAIIUK, paBHAasi BOCBMH OUTaM.
Cable — kabenb, JNIMHHOMEPHOE U3/EIIKE JUIS IEpeJadll CUTHAJIOB.

Cache memory — k31I-namsaTh, OypepHoe 3alIOMUHAIOLIEe YCTPOUCTBO, pa-
OoTarolee co CKOpOCThio, o0ecneunBarolieil GyHKIHOHUPOBaHHUE Tpoleccopa 0e3
PEKUMOB OXKHUTAHUS.

Carrier — Hecymas, HENPEPBIBHBII CUTHAJ, HA KOTOPBIA HAKJIAJIBIBAETCS
JIPYro¥ CUTHAJI, JArIINi HH(OPMAaIIUIO.

Cellular packet radio network — coroBast nakeTHasi paiuOCETh.

Channel — xanai, cpena uiam nyTh, 10 KOTOPOMY MEPENAIOTCS TaHHBIE.

Circuit switching — komMMyTalusi KaHaJIOB, IPEJOCTABICHUE MOCIEI0BA-
TEJIbHOCTU KaHAJIOB CETH I MOHOIIOJBbHOTO MCIOJIb30BaHUs NPHU NEepeadn J1aH-
HBIX BO BpeMsl ceaHca.

Client — kIMeHT, OOBEKT MCHOJB3YIONIUNA CEPBUC, TIPEAOCTABISIEMBINA APY-
UMM O0BEKTAMHU.

Client-server architecture — apxuTeKkTypa KIUEHT-CEPBEP.
Clock rate — TakToBas 4acToTa.
Closed channel — 3aKkpbIThIil KaHAJL

Coaxial cable — koakcuanbHbli KabOelb, HMCMIONB3YIOUUN HEHTPAIbHBIN
MIPOBOJHUK, OOCPHYTHIN SKPAHUPYIOIIUM CIOEM.

Communication network — KOMMYyHUKAaIIMOHHAs CETh, NpeIHAa3HAUCHHAs
JUISL IEpelaun TAaHHBIX, TAK)KE OHA BBIMOIHSET 3a/1auu, CBsI3aHHbIE ¢ MpeoOpa3oBa-
HUEM JJaHHBIX.

Compiler — koMnuATOp, MTPOrpamMMa—TPaHCIATOP Mpeodpas3yromas Koa B
A3BIK MAIIMHHBIX KOMaH/ (UCTIOMHIEMBIN (aiin).

Concentrator — KOHIEHTPATOP, YCTPOUCTBO, Y KOTOPOTO CyMMapHasi mpo-
MyCKHAasi CHOCOOHOCTh BXOJIHBIX KaHAJIOB BBILIE MPOMYCKHOM CIIOCOOHOCTH BbI-
XOJHOTO KaHaja.

Confidention — KOHQUAEHIINATBHOCTD, TOBEPUTEIbHOCTh, CEKPETHOCTb.

Conformance — xK0OHGOPMHOCTBH, COOTBETCTBHE 00BEKTAa €r0 HOPMATUBHO-
TexHu4eckoi nqokymeHTanuu. KonpopmMHOCTs 00beKTa OrpeenseTcs B pe3yJibTa-
T€ MpolLecca ero TeCTUPOBAHUS.

Connection — coequHEHHE.

Console — koHCONb, 0HA 1100 HECKOIBKO A0OHEHTCKUX CUCTEM ISl pado-
ThI C TATGHOPMON YIIPABICHUS CETHIO.
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Data link layer — xaHa/bHBIN YypOBEHb, ypoBeHb Moaenu OSI, oTBevaromuin
3a (hopMHUpoOBaHUE U Nepeaady OJOKOB JaHHBIX U 00ECNEeYMBAOIINNA JOCTYI K Ka-
HaJly CBsI3U 00JIaCTH B3aUMOJICHCTBUS.

Data management — ynpaBJjicHUE TaHHBIMU.
Data processing — 00paboTKa JaHHBIX.
Data protection — 3amura JaHHBIX.

Data security — 6€3011acHOCTb JJaHHBIX.

Data security architecture — apxurekTypa 0€30MaCHOCTH [TaHHBIX, APXH-
TEKTypa, ONpeAeIIAIoNIasi METOIbl U CPEJCTBA 3aLUThI JAHHBIX.

Data transfer — nepecbuika TaHHBIX.
Data unit — 610K TaHHBIX.
Databank — 6aHK TaHHBIX.
Database — 6a3a JaHHEBIX.

Database management system (DBMS) — cucrema ymnpapneHusi 0a3oi
nauubix (CYB/).

Database server — cepsep 0a3bl JaHHBIX.

Datagram — neiitarpamMmma, cooOlieHrne, KOTOpoe He TpeOyeT MOATBEpKIe-
HUS O TIpUEME OT MIPUHUMAIOIIEH CTOPOHBI.

Decoding — nekoupoBaHue.

Dedicated channel — BrineneHHEIN KaHa.

Designator — pacnipeaenurens.

Determinate access - JeTEpMUHHUPOBAHHBIM JOCTYIN, MHOKECTBEHHBIN J10-
CTYII.

Device — ycTpoiicTBO.

Diagnostic — TuarHocTuka.

Dialog — nuaor.

Digital network — nuckperHas cets.

Digital signal — nudpoBoii curnan, TUCKPETHBIN CUTHAI

Digit-to-analog conversion — JUCKpeTHO-aHAJIOTOBOE MpeoOpa3oBaHue,
npolecc npeoOpa3oBaHus JUCKPETHOTO CUTHAJIA B aHAJIOTOBBIM.

Direct Memory Access (DMA) — npsiMoil 1OCTYIT K TaMSITH.

Directory — xaraor.

Directory network service — cereBas city»0a KaTajaoros.

DirectX — Habop apaiiBepoB, oOpa3ywomuil uHTEpderic MeX Iy MporpaMmma-
MU B cpeae Windows U anmapaTHIMHU CPEJICTBAMH.

DirectDraw — yacts Habopa apaiiBepoB DirectX, moaaepKUBarOIINX HEIO-
CPEACTBEHHYIO paboOTy C BHJICOKApPTOM W TMO3BOJISAIOMIMX, HAIPUMEP, MPSAMYIO 3a-
MHUCH B BUICOIIAMATE.

Disk — muck.
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Disk drive — quckoBo.

Disk Operating System (DOS) - nuckoBas onepanuonHas cuctema (JOC).

Diskette — nuckera.

Display — nucruieil.

Distance learning — nucraHuroHHOe OOy4eHHE, TEXHOJIOTHS OOY4YeHHS C
MOMOIIBIO CPEJICTB MHDOPMAITMOHHON CETH.

Domain — gomeH, rpynmna KOMIBIOTEPOB, HAaXOMSIIAsCA B OJHOM MECTE
(3maHuu, sTaxke, opranuzanun) u ynpasisemas COC.

Driver - KOMIOHEHT ONEPAlMOHHON CHCTEMbI, B3aMMOJICHCTBYIOUIUNA C
YCTPOUCTBOM JIMOO YIPABISIONINI BBITIOJIHEHUEM MPOTPAMM.

Duplex channel - nynnekcHblli KaHay, OCYIIECTBIISIET Iepeaady AaHHBIX B
000HUX HaIpaBJICHUSX.

Electronic mail — snekTpoHHass modTa, CpeACTBa Mepenadyd COOOIIECHUN
MEXKTy TI0JIb30BATEIISIMHU B CETH.

Emulation — smyunsnus, opraHnu3anus CTpYKTYpbl OJTHOTO 00BEKTa, MPHU KO-
TOpOH ero (yHKIMOHUPOBAHUE HEOTIUYMMO OT APYTOro 0ObeKTa.

Encryption — mudpoBanue, cnocod M3MeHEHHsI TaHHBIX C LENbI0 3aceKpe-
YUBaHUS.

Enterprise network — xoprnopaTuBHasi ceTb, JOKaJbHAsl CETh OOJBIIOTO
MPEANPUATHUS.

Ether — s¢dup, npocTpaHcTBO, Yepe3 KOTOPOE PACHPOCTPAHAIOTCS BOJIHBI
AIEKTPOMArHUTHOTO CHEKTpa W MPOKJIaAbIBAIOTCS KaHAJIbI, pajuoceTedl u uHdpa-
KPACHBIX CETEH.

Ethernet network —cerp Ethernet, Tun nokanbHOW ceTH, MPeAJIOKEHHBIN
Kopriopanuen Xerox.

Explorer — nporpamma — 6poy3ep 115 mpocMoTpa Web-cTpanuil.

External device — BHelIHEE YCTPOUCTBO.

External memory — BHEWIHSsA MaMATh, HEMOCPEACTBEHHO HE JOCTYITHAS
IIPOLIECCOPY.

Facsimile — ¢pakcumunbHas cBs3b, mpoliecc nepeaay 4epe3 KOMMYHUKAI1 -
OHHYIO CETh HETOJIBH)KHBIX N300paKEHUM U TEKCTA.

Fast Ethernet — cetr Fast Ethernet, Tun ckopoctnoit cetu Ethernet co cko-
pocThIO nepenaun fanubix 100 MouT/c.

Fiber Channel network —cetr Fiber Channel, Tun ckopocTHOM JOKanbHON
CETH, OCHOBAaHHOM Ha MCIOJIb30BaHUU ONTUYECKUX KaHAJIOB.

Fiber Distributed Data Interface (FDDI) — onToBosIOKOHHBIN pacripese-
JICHHBIA UHTEepENC TaHHBIX.

Fiber-optic link - BolokOHHO-ONTUYECKAs TUHUS CBSI3H.
File — daiin.
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Flash memory — ¢sm-namsaTh, namMsiTh Ha OCHOBE MOJYINPOBOJHUKOBON
TEXHOJIOTUU.

Floppy disk — rubxuii auck.

Folder — nukrorpamma.

Font — mpudr.

Frame — xanp.

Frame relay — perpancisanus kaapos.
Frequency band — nmonoca yacror.

Frequency Division Multiple Access (FDMA) — MHOXECTBEHHBIN TOCTYII C
pa3zieJIeHUEM YaCTOTHI.

Frequency modulation — yacToTHas MoOAyJIsIIUA.
Functional profile — pynkuronansHbiil npoduis.
Gateway — nuto03.

Global network — rinoGanbHas ceTb.

Gopher — uHTepakTuBHas 000J0UKa JUIsl TOMCKA, TMPUCOEIUHEHUS U HC-
MOJI30BaHUSl pecypcoB U BO3MOxHOCTel Internet. UnTepdeiic ¢ mons3oBarenem
OCYIIECTBIICH Y€PE3 CUCTEMY MEHIO.

Graphic interface — rpaduueckuii uurepdeiic.
Hacker — xakep.

Hard disk — >)xecTkuil 1uCK.

Hardware — Texanueckoe o0ecrnieueHue.

Hardware Description Language (HDL) — s3bIk onucaHusi TEXHHYECKUX
CPEIICTB.

Hardware platform — annapartnas matgopma.

Heterogeneous network — rereporeHHas ceTh, C€Tb B KOTOpOU paboTaror
CUCTEMBI Pa3IMYHbIX GUPM IPOU3BOJAUTEIIECH.

Hierarchical addressing — nepapxudeckasi aapecanus, aapecanus nIpu Ko-
TOPOU ajipeca 00BEAUHSIOT B TPYIIIbI, OTPaXkasi UX B3aUMOCBSI3b.

High-level language — s3bIK BBICOKOTO YPOBHS.

Host computer — rinaBHbBIN KOMIBIOTEP B APXUTEKTYpE TEPMUHAJI-TIIaBHBIN
KOMIIBIOTEP.

Hypermedia — runepcpena.
Hypertext — runeprexcr.
Hypertext Markup Language (HTML) — runepTekcToBbIN A3bIK pa3METKH.

Hypertext Transfer Protocol (HTTP) — runeprekcToBbIl TPOTOKOJI TEepe-
Jayu.

Identification — unentuduxanus.
Image — nzo0paxenue.
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Index — nnnexc.

Information — undopmariusi.

Information network — nundopmarmonsas cetb.
Infrared channel — undpakpacHhsblii kanasm.
Infrared network — undgpakpacnas cets.

Infrared radiation — ungpakpacHoe uznydeHue.
Infrastructure — ungpactpykrypa.

Input/output device — ycTpoiicTBO BBOJa/BbIBOAA.
Input/output interface — untepdeiic BBoga/BeiBOIA.

Integrated Services Digital Network (ISDN) — uudpoBas cetb ¢ uHTe-
TpaJbHBIM OOCITYKHBAaHUEM.

Intelligent Hub — nHTENnneKkTyanbHblid KOHUEHTPATOpP. VHTEIEKT KOHIEH-
TPAaTOpPOB COCTOUT B TOM, UTO OHU MOTYT BBIIIOJHATH ONEpPalld MOHUTOPUHIA U
YIIPABIICHUS CETHIO.

Interconnection area — 00J1acTh B3aUMOJIEHCTBUS.
Interface — unrepdeiic.
Internet network — cetnb Internet.

Interpreter — unrtepmperarop, mnporpamma, aHaJIM3UPYIOLIAs MOCTPOYHO
KOMaH/Ibl UJIM OTIEPATOPbI IPOrPAMMbI U HEMTOCPEJICTBEHHO BBITIOIHSIOIIAS HX.

Java language — s3bik Java, 00bEKTHO-OPUEHTUPOBAHHONW apXUTEKTYPHI,
npeanoxxeHHbit kopnopanueir SUN Microsystems

Java Script language — s3b1x JavaScript.

Jet-printer — cTpyliHbBII IPUHTED.

Job — 3anmanue.

Key — kirou.

Keyboard — ximaBuarypa.

Knowledge base — 6a3a 3unanuii (b3).

Laser printer — y1a3epHsblil NpUHTEP.

Light guide — ceTroBo.

Link Access Procedure (LAP) — nporieaypa goctyna kK KaHamy.

Loader — 3arpy3uuk, mporpamma, BBIIOJHSIOMIAS (QYHKIMU 3arpy3Kud 00b-
€KTHOTO MOJAYJISl B ONEPALMOHHYIO MaMITh U AUHAMUYECKOTr0 (GOpMHUpPOBAHUS 3a-
IPy3049HOIO MOZYJIS.

Local-area network (LAN) — mokaibHas CeTb.
Locking — 61okupoBka.

Logical address — snoruueckuii aapec, CUMBOJUYECKHI YCIOBHBIN aapec
00BbeKTa.

Logical channel — nornueckuii kanai.
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Low-level language — s3bIKk HU3KOTO YPOBHSL.
Machine language — MalIMHHBIN A3BIK.
Macro instruction — MaKpokoMaH/a.

Manageable Hub - ynpasnsemsbiii koHueHTparop. Eiie oaqHO Ha3BaHue a1
MHTEJUIEKTYaJbHbIX Xa00B. Kaxblil mopT ynmpaBisieMoro KOHLEHTPATOpa MOYKHO
HE3aBUCUMO KOH(PUTYpUPOBATh, BKIIOYATh WJIM BBIKIIOYATh, a TaKXKe OpraHU30-
BaTh €0 MOHUTOPHHT.

Manager — aIMHUHUCTPATOP.

Manchester coding - MaHUeCTEPCKOE KOAUPOBAHUE.

Matrix printer — MaTpU4YHBII IPUHTED.

Message — cooOlieHue, eIMHNIIA TAHHBIX Ha MTPUKJIaJHOM YPOBHE.
Mirroring — 3epKkain3anus.

Modular hub - MoaynbHBIN KOHIIEHTpaTop. B ocHOBe MomynpHOTO Xaba
JICKUT IIACCH, B KOTOPOE MOMEIIAIOTCA CHEUaNIbHBIE IJIAaThl WM Moayiu. Kax-
IBIN U3 MoayJiel (PYHKIIMOHUPYET MOJ00HO aBTOHOMHOMY KOHIIEHTPATOPY, a MO-
YU B3aUMOJIEMCTBYIOT APYT C APYTOM Yepe3 MINHY IACCH.

Narrowband channel — y3konoJyiocHbIi KaHa.
Navigator — HaBuraTop.

NetWare network — cerp NetWare.

Network — cets.

Network analyzer — ananusarop ceru.

Network Basic Input/Output System (NetBIOS) — cereBas 6azoBasi cu-
cTeMa BBOJ1a/BBIBO/IA.

Network layer — ceteBoii ypoBEHb.

Network management — yripaBiIeHUE CETBIO.

Network Operating System (NOS) — cereBas omnepallMOHHas CHUCTEMa
(COO).

Network printer — cereBoii mpuHTED.

Network service — cereBas ciyxo0a.

Neural network — HelipoHHas ceTb.

Notebook personal computer — GJIOKHOTHBII epPCOHATBHBIN KOMITBIOTED.

Object — 00BeEKT.

Object Linking and Embedding technology (OLE) — TexHomnorust cBsizu u
KOMITOHOBKH OOBEKTOB

Object-oriented architecture — 00beKTHO-OpPUEHTUPOBAHHAS APXUTEKTYpa.

Object-Oriented Database (OODB) - 00bekTHO-OpUEHTUPOBaHHAsA 0asa
JTAHHBIX.

Optical fiber — onTryeckoe BOJIOKHO.
Optical disk — onTrueckuii TUCK.
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Packet — maker, eMHNIIA JAHHBIX Ha CETEBOM YPOBHE.
Packet switching — koMMyTaIus MakeToB.

Paging device — neiipxep, yCTpoilCTBO paauOBBI30BA.
Parity - yeTHOCTB

Pascal language - s13p1k Pascal.

Password - naponb

PCI bus - mmna PCI

Peer-to-peer architecture - onHOpaHroBasi apXUTEKTYypa.
Permission — pa3penienue.

Physical address — dbusnueckuii aapec.

Physical interconnection facility — pusnueckue cpeacrsa coeIMHEHHUS.
Physical layer — ¢pusnueckuii ypoBeHb.

Physical link — ¢pusndeckuit kanai.

Physical medium — pusnueckas cpena.

Ping — yruiinra npoBepku cBs3u ¢ yaaneHHo OBM.

Postscript language - s3bIK onucaHusi JOKYMEHTOB, B TOM 4YHCJe U300pa-
JKEHUN.

Presentation layer - npeactaBUTeNbCKA YPOBEHbD.
Printer — npunrep.
Protocol — mpoTokour.

Quantization — kBaHTOBaHUE, pa3OUeHUE qUaANa3oOHa 3HAYECHUN aHAJIOTOBO-
ro CUTHaJIa Ha KOHEYHOE YMCII0O MHTEPBAJIOB (KBAHT).

Quantum — xBaHT.

Radio channel — pagnokanain.

Radio local-area network — nokanbHasi paiiOCETh.
Radio network — paauocers.

Raster — pactp, ¢popma npencTaBieHUs] U300paKeHUs B BUJE DJIEMEHTOB,
YIIOPSIOYCHHBIX B CTPOKU U CTOJIOIIBI.

Raster image — pactpoBoe n300pakeHue, GoOpMHUPYETCs TOCTPOUHO U3 OT-
JENbHBIX TOYEK PA3IUYHON CTENEHU SIPKOCTU U Pa3IMYHOTO IBETA.

Real-time system — cuctema peanbHOoro BpemeHu. CucTeMbl, PyHKIIMOHU-
pPOBaHHE KOTOPBIX 3aBUCHUT HE TOJIBKO OT JIOTMYECKON KOPPEKTHOCTH BBIYMCICHUM,
HO ¥ OT BPEMEHHU, 32 KOTOPOE ITH BBIYUCIECHUS POU3BOISTCS.

Record — 3anuce.

Redirector — penupexrop.

Relational database (RDB) — pensiinonnas 6a3a qaHHBIX.
Relay system - peTpaHciasaLIMOHHAs cCUCTEMA.

Remote access — ynajneHHbIN JOCTYII.
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Repeater — nosropureins.

Repeater — nosropuresns. Peniurep.

Resource — pecypc

Resource sharing — coBMecTHOE HCTIOIB30BaHKE pecypca
Ribbon cable — miockuii ka6enb.

Rout — mapupyr, myrs.

Scanner — ckaHep.

Screen — skpaH.

Semantics — ceMaHTHKa.

Serial interface — nmocnenoBatenbHBIN HHTEPGEIHC.
Server — cepaep.

Service — cepBuc.

Session — ceaHc.

Session layer — ceaHCOBBIIl YPOBEHb.

Sharing (pazneneHue) — COBMECTHOE UCTIOJIb30BAHHE.
Shell — komangHBIN Tpo1ieccop. OOGooUKa.
Simulation — moaenupoBanue.

Software - nporpamMmMmHoe o0ecreueHue.

Sound board — 3BykoBas 1ara.

Speech recognition - pacnio3HaBaHue peyu.

Stackable hub — crexoBsiif xab. CTekoBbie XaObl JEUCTBYIOT KaK aBTOHOM-
HbI€ YCTPOMCTBA C €IMHCTBEHHBIM OTIWYMEM, OHU TMO3BOJISIIOT OPraHU30BaTh CTEK
- TpYIIy KOHLIEHTPAaTOPOB, pabOTAIOLIMX KaK OAHO Jormueckoe yctpoiictBo. C
TOYKU 3PEHUS CETU CTEK KOHUEHTPATOPOB SIBISETCS OAHUM XaOOM.

Stand-alone — aBTOHOMHBIIA.

Stand-alone hub - aBToHOMHBIH xa0. YCTpONCTBO ¢ HECKOIBKUMH (OOBIYHO
oT 4 1o 32) nopramu, criocoOHOEe PYHKIIMOHUPOBATH He3aBUCUMO. OOBIYHO aBTO-
HOMHbBIE€ KOHLIEHTPATOPbI NOJJEPKUBAIOT CITIOCOO HapalluBaHUs YHUCIIa TOPTOB.

Switch — kommyTatop.
Synchronizing — cuHXpoHH3aLHS.
Syntax — CUHTaKCHUC.

Talk — oxHa u3 npuknagHeIX IporpaMm cetu Internet. /[aet BO3MOXXHOCTB
OTKPBITHS pa3roBopa ¢ Mojab30BaTeNeM yaaneHHo DBM.

Telecommunications — TeJIEKOMMYyHUKaIUH.
Telefax — ¢akc-anmnapar.

Telephone mail — s5iexkTpoHHas noyra.
Telephone network — tenedonnas cetb.
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Telnet — ynanennsiit qoctyn. JlaeT BO3MOXHOCTh aOOHEHTY paboTaTh Ha
mo6oit OBM cetu Internet kak Ha cBoeil COOCTBEHHOIA.
Testing — TecTupoBaHue.
Time sharing - pa3agenenue BpeMeHH.
Timer — Taiimep.
Token — nmonaomouue.
Topology — Tomomnorus.
Traffic — Tpaduk.

Transaction — TpaHcakuusi, KOPOTKUI BO BPEMEHU IIUKJ B3aUMOACHCTBUS
00BEKTOB, BKIIIOYAIOIINN 3anpoc-6blnonineHue 3a0anusi- Omeem.

Translator — TpancisTop, nporpamma, npeodpasyroias nporpammy, Haru-
CaHHYIO Ha OJTHOM SI3bIKE, B IPOIPaMMy MPEICTABICHHYIO HA IPYTOM SI3BIKE.

Transparency — npo3pa4yHOCTh, OOBEKT CUMTACTCS MIPO3PAYHBIM JIJIS MOJIb-
30Baressl MO0 MporpaMMbl B TOM cllydae, KOTja OHHU, paboras uepe3 (CKBO3b)
00BEKT, HE BUJIAT €TO.

Transport layer (TpaHCIOpTHBIN YPOBEHB) — YPOBEHB, Ha KOTOPOM IMaKEThI
MEepENAOTCS Yepe3 KOMMYHHKAIMOHHYIO CETb.

Three-dimensional image (TpexmepHoe u300paxkeHue) — H300paxeHue
00BEMHOT0 MpeIMETa, BHIMOJIHEHHOE HA TNIOCKOCTH.

Unauthorized access — HECaHKIIMOHUPOBAHHBIN TOCTYTI.

Uninterruptible Power Supply (UPS) — ucrounuk 6ecriepe6oitHOTO muTa-
HUSL.

Unique address — yHuKanbHbIN aapec.
Unipolar code — yHUTIOJIAPHBIN KOJI.

Universal CODE (UNICODE) - yHuBepcaibHblid KOX, cTaHmapT 16-
pa3psITHOTO KOJIWPOBaHUs CUMBOJIOB. Kol et Ha cMeHy MCIOJIb30BaBIIUMCS 10
cuX mop 7-8-0UTOBBIM 0003HAYCHUSIM.

UNIX operating system (oneparmonnas cuctema) UNIX — CeteBast Orie-
panmonHas Cucrema (COC), coznannas ¢pupmoii Bell Laboratory

User — nonp30Batesb, IOPUIMIECKOE MO0 (PU3NYECKOE JTUI0, UCTIOIb3YIO-
niee Kakue-a1udo pecypchbl, BO3SMOKHOCTH.

User interface — untepderic nmoap3oBaTes.

Utility — ytunuTa, nporpaMMa, BBIIOJIHAIONIAS KaKyl0-Tu00 (DYHKIIHIO cep-
BHUCA.

Vector image — BeKTOpHOE M300paXkeHUe, XapaKTepU3yeTcs: OOIbIINM YHC-
JIOM OTPE3KOB KOPOTKHUX MPSAMBIX, KaXKABIH M3 KOTOPBIX MMEET OINpEeACeICHHOE
HaIpaBJIeHHE, LIBET U KOOPAUHATHI TOUKH.

Verification — Bepudukanus, npoueaypa MNpoBEACHUS aHAIU3a C LEJbIO
YCTaHOBJICHUS MOJJIMHHOCTH, TPOBEPKH UCTUHHOCTH.
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Video board — Buaeo miarta, OJHOIUIATHBIA KOHTPOJUIEP, BCTaBISEMBIX B
KOMIIBIOTEP, KOTOPBIE B PEXKMME PEAJTbHOIO0 BPEMEHHM OCYLIECTBIIAIOT aHAJIOIO-
JTUCKPETHOE MpeoOpa3oBaHKe B MOTOKU JUCKPETHBIX CUTHAJIOB.

Video bus — Busieo muHa, npegHa3HauyeHHas, B IEPBYIO OYEPEb, IS Mepe-
na4uu U300pakKeHuil.

Video conferencing — BujcokoH(pepeHIMs, METOAOJIOTHS POBEICHUS CO-
BEILIAHUI U JUCKYCCHI MEXIy rpynnaMy yIaJICHHBIX MOJb30BATEIEH C UCIIOJbB30-
BaHUEM JIBIKYIIMXCS U300paKeHUI.

Viewer — Bu3yanusaTop, nporpaMma IpocMoTpa TOKYMEHTOB Ha JKpaHe.

Virtual reality (BupTyanpHasi peaJbHOCTb) — MHUMBII MHp, CO37aBacMblii
ayJIno BUICOCUCTEMON B BOOOpaXKEHUHU.

Wavequide — BOJIHOBOI.

Webster — cereBast BepcHsi TOJKOBOI'O CIOBapsl aHIVIMICKOTO SI3bIKA.

Whois — agpecnas kaura cetu Internet.
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AHIIMHCKHUE COKPALLIEHU S

ACF (Advanced Communications Function) — n1onoJiHUTeIbHAS KOMMYHU-
KalMoHHast (PyHKIIHSL.

ACP (ANSI Code Page) — konoBas ctpanuia ANSI.

ACPI (Advanced Configuration and Power Interface) — coBpemeHHbIN HH-
Tepdeiic KOHQUTYPUPOBAHUS U YIIPABICHUS SHEPTOTIOTPEOICHUEM.

ACS (Advanced Connectivity System) — TOMOJHUTENBHBIE CUCTEMBI CBSI3U.

ADC (Analog Digital Converter) — ananoroBo-1iudpoBoi mpeoOpa3oBaTeib
(ALIT). ITpeqna3znaven qist mpeoOpa3oBaHMs aHAIOTOBOTO CUTHAJIA B IIU(PPOBOIA.

AFP (Apple Talk File Protocol) — ®@aitnossiii npotokon Apple Talk). IIpo-
TOKOJI yaJICHHOTO yrpaBienus Qaitnamu Macintosh.

ANR (Automatic Network Routing) — aBToMaTnyeckas cereBas MaplIpyTH-
a1l

ANSI (American National Standards Institute) — amepukaHCKUA MHCTUTYT
HAI[MOHATBHBIX CTAHAAPTOB.

API (Application Programming Interface) — unrepdeiic npukiagHbeiX mpo-
rpamM. HabGop mporenyp, KOTOpble BBI3BIBAIOTCS MPUKIAAHONW MPOrpaMMOM st
OCYIIIECTBJIICHHUSI HU3KOYPOBHEBBIX OIEPAIlNii, MCIIOIHIEMBIX OIEPAIMOHHON CH-
CTEMOH.

APPC (Advanced Program-to Program Communication) — BEICOKOYpOBHe-
BBII POTOKOJI JJIsI B3aUMOJICHCTBUS TPOTPaMM.

APPN (Advanced Program-to Program Communication) — BEICOKOYpPOBHe-
BBII POTOKOJI JJIsI B3aUMOJICHCTBUS TPOTPaMM.

ARP (Address Resolution Protocol) — mpoToko:n pa3perieHus aapeca.

ASCII (American Standard Code for Information Interchange) — amepukan-
CKUH CTaHIAPTHBIN KO i1 0OMeHa HHPOpMaIUei.

ASCII (American Standard Code for Information Interchange) — amepukan-
CKUH CTaHIAPTHBIN KO 11 HH()OPMAaIMOHHOTO 0OMEHa.

ASMP (ASymmetric Multi Processing) — acuMMmeTpuuHasi MyJIbTUIIPOIEC-
copHas o0paboTKa.

ASP (Active Server Page) — TexHonorusi, mo3BoJisifolas co3/1aBaTh JAUHA-
mudeckre Web-npunoskeHusl.

AT (Advanced Technology) — ycoBepiieHCTBOBaHHAs! TEXHOJIOT .

ATandT (American Telephone and Telegraph) — amepukanckuii Tenedon u
tenerpad.

ATM (Asynchronous Transfer Mode) — acMHXpOHHOH pEXUM Iepenayu.

Tun KOMMyTalMOHHOW TEXHOJIOTUH, MPU KOTOPOM IO CETU MepeaarTcs HeOOb-
e s;Yeku (UKCUPOBAHHOTO pa3Mepa.
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ATP (Apple Talk Protocol) — TpaH3akuroHHBII ceaHCOBBIN MPOTOKOI Apple
Talk.

AUI (Attachment Unit Interface) — unTepdeiic moakI04aeMoOro Moyss.
WNuTepderic A MOAKIIOYCHNS BHEIITHETO TPAaHCHUBEPa, YCTAHOBJICHHOTO Ha Maru-
CTpaIbHOM KOaKCHATHHOM Kadee.

BASE — coxpamenue BASEband, ocHoBHas nonoca kaHaa.

BASIC (Beginning All-purpose Symbolic Instruction Code ) — cucrema
CUMBOJIMYECKOTO KOAMUPOBAHUS /Il HAUMHAIOIIUX.

BBS (Broadcast Bulletin System) — mupokoBemarenbHas cucteMa 00bsIB-
JIeHUN. DJIEKTPOHHAS JOCKa OOBSABJICHUN, KOMIBIOTEPHBIA aHAJIOT JOCKU OOBSB-
JICHUH.

BDC (Backup Domain Controller) — BTOpu4HbBIN KOHTpOJUIEP JOMEHA.
BIOS (Basic Input/Output System) — 6a3oBasi cucreMa BBOJ1a/BbIBOJA.

B-ISDN (Broadband-Integrated Services Digital Network) — mupoxormnosoc-
Has MU(poBast CeTh C UHTETPATBLHBIM O0CTYKUBAHHUEM.

BNS (Broadband Network Service) — mmpokomnoiocHbIN CeTeBOM CEpBUC.

B-WIN (Broadband-Wissenchafts Nets) — mupokomnofiocHas wucciienoBa-
TENbCKAsl CETh.

CAS (Column Address Strobe) — ctpo6 axgpeca cto011a, CUTHAT, UCIIONb3Y-
EMBIH MpU PabOTe C TMHAMUYECKON IMaMsIThIO.

CASE (Computer-Aided Software Engineering) — koMmIblOTEpHas paspa-
00TKa IPOrpaMMHOTO 0OECTICUCHHSI.

CDPD (Cellular Digital Packet Date) — CoToBble NTUCKpPETHBIE TMaKETHHIC
JTaHHBIE, COTOBAs MAaKeTHas PaIUOCETh.

CD-ROM (Compact Disk Read Only Memory) — KOMIakT-IUCK C MaMSATbIO
TOJIBKO JIJISl YTCHHSI.

CGI (Common Gateway Interface) — o6muii uaTepdeiic nuio3a.
CGM (Computer Graphics Metafile) — meTadaiin komnsloTepHOM rpaduku

CLNP (Connection Less Network Protocol) — ceteBoit mpoTokosn 6e3 opra-
HU3AIMKA COSTUHEHUH.

CMIP (Common Management Information Protocol) — o6mmii nmpoToxoin
yIpaBJieHUs HH)OpMAIIHEH.

CPI (Common Programming Interface) — oOmuii mporpaMMHBIA HHTEpP-
dbeiic.

CPU (Central Processing Unit) — nieHTpajabHOE MPOIIECCOPHOE YCTPOUCTBO.

CRC (Cycle Redundancy Check) — KOHTpOJIb HUKIUYHON U30BITOYHOCTH.

CSMA/CD (Carrier Sense Multiple Access with Collision Detection) —
MHOXECTBEHHBIH JOCTYI C MPOCITYIIMBAaHUEM HECYIIEH M pa3pericHueM KOJLIH-
3UMN.
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CWIS (Campus Wide Information System) — rmo6aibpHas nHpopMamoHHas
cCUCTEMA.

DAS (Double Attached Station) — cranuus cetu FDDI ¢ aBoitHBIM MOIKITIO-
YEHHEM K MaruCTpaIbHOMY KOJBILY WJIM KOHIIEHTPATOD.

DBMS (DataBase Management System) — Cucrema ynpasienus b/
(CYBL).

DDC (Display Data Channel) — unrepdeiic oOMeHa JaHHBIMH MEX]y KOM-
MBIOTEPOM U MOHUTOPOM.

DDE (Dynamic Date Exchange) — /IlunamMmuueckuii oOMeH JaHHBIMHU.

DDP (Delivery Protocol — IlpoTokon nocraBku nedrtarpamm). IIporokon
nepenaun gaHHbeIX Apple, ucnonn3yemsiii B Apple Talk.

Demand packet — cnennanbHblii MAKET, MOCHUIAEMBINA KOMIIBIOTEPOM B CETH
100VG-AnyLAN, undopmupyromuii ynpapiasomuid KOHIIEHTPATOP O TOM, YTO Y
KOMIIBIOTEPA €CTh JAHHBIE JI OTIIPABKHU.

DHCP (Dynamic Host Configuration Protocol) — npoTtokon nuHamMmuueckoi
KOH(UTypalluu XOCTa.

DLC (Dada Link Control) — mpoTokon ympaBjieHHUs KaHaJoM TMepeiaadyu
JTQHHBIX.

DLL (Dynamic Linked Library) — nunamuueckasi 6ubanoTexa.
DMA (Direct Memory Access) — NpsMOI 1OCTYM K aMSTH.
DNS (Domain Name System) — ToMeHHasi CUCTEMa UMEH.

DRAM (Dynamic Random Access Memory) — TuHaMu4ecKasi mamsiTh mpsi-
MOTO JIOCTyMa, MaMsTh, CXeMOTEXHUYECKU BBHITIOJIHEHHAs B BHJI€ JBYMEPHON MaT-
pUIBI (CTPOKH U CTOJIOLIBI) KOHAEHCATOPOB.

SDH (Synchronous Digital Hierarchy) —cunxponHas nuckpetrHasi uepapxusi.
EBponeiickuii cTaHgapT Ha MCMOJIb30BaHHE ONTUYECKUX Kabesel B kauecTBe (hu-
3MUYECKON Cpeibl ISl CKOPOCTHBIX CeTell mepenayn Ha OOMbIINE PACCTOSTHUS.

DVI (Digital Video Interactive) — cucteMa amnmapaTHOTO CXKAaTHS JBIKY-
HIUXCS BUJIEOU300paKEHU.

DVD (Digital Versatile Disk) — nudpoBoil yHuBepcanbHbI AMCK, CaMblii
COBPEMEHHBIN CTaHAAPT XpaHEHUs HHPOPMAIIMKU HA ONTUYECKOM (JIA3€pHOM) JHUC-
Ke.

EBCDIC (Extended Binary Coded Decimal Interchange Code) — cxema ko-
nupoBku IBM. Hcnonbzyercs maitndpeiimamu u T1K.

ECC (Error Correction Code) — ko KOppeKIIUU OITHOOK.

EISA (Enhanced Industry Standard Architecture) — 32-pa3psigHasi apXuTeK-
Typa cucreMHol mmHbl 118 [1K Ha 6a3e mpoueccopa Intel.

Ethernet — cereBas Texnonorus, noguunsercs cnenudukanuu 802.3 IEEE.
FAG (Frequently Asked Questions) — gacTo 3aaBaemMbie BOIIPOCHI.



148

FDDI (Fiber Distributed Date Interface Station) — pacnpenesieHHbIN UHTEP-
deiic mepenayn TaHHBIX IO BOJOKOHHO-oNTHYeCKOMY Kabemto. Texnonorus JIBC,
UCIIOIB3YIoIIast CKopocTh nepenayun 100 Mout/c.

FDMA (Frequency Division Multiple Access) — MHOKECTBEHHBIN TOCTYT €
pa3esIeHueM 4acTOTHI.

FDSE (Full Duplex Switched Ethernet) — nomHoaymiekcHas KOMMYTHpYe-
Mmas cetb Ethernet.

FTAM (File Transfer, Access, and Management) — IpOTOKOJI IIe€peaaYu,
JOCTYTa U yrIpaBJiieHus (daitiaMu.

FTP (File Transfer Protocol) — mpotokon mepenauu daiinor. [lo3Bomser
oOMeHMBaThCs (aiiaaMu Mo CETH.

GDI (Graphics Device Interface) — untepdeiic rpaguyeckoro ycTpoicTaa.

GIF (Graphics Interchange Format) — Qaiinbl pacTpoBbIX H300pakeHHi, B
KOTOPBIX HCTIONB3yeTCsl He Oosee 256 MHIeKCUPOBAHHBIX 1[BETOB.

GUI (Graphics User Interface) — rpaduueckuit untepdeic moab3oBaTels.

HAL (Hardware Abstraction Layer) — ypoBeHb anmapaTHbIX aOCTpaKIUi.

HDL (Hardware Description Language) — s3bIK omucaHUsi T€XHHMYECKHX
CPEIICTB.

HDLC (High Level Data Link Control) — nmpoTokos1 ynpapjieHUsI KaHAJIOM
nepeiadn JaHHBIX BBICOKOTO YPOBHSI.

HP (Hewlett Packard) — Xpronmutt [lakkapa (kopnopamus HP).

HTML (Hyper Text Markup Language,) — si3bIk THIEPTEKCTOBOM pa3MeTKH.

HTTP (Hyper Text Transfer Protocol) — mpoTokos nepenaun runepTekcTa.

IBM (International Business Machines) — wMexayHapoaHbie Ou3HeC-
MAalIUHBI.

ICMP (Internet Control Message Protocol) — mpoTokos yrpaBieHus: co00-
meHusamu Mureprera.

IDE (Integrated Device Electronic) — uarepdeiic >xecTKuX JUCKOB.

IEEE (Institute of Electrical and Electronics Engineers) — HHCTUTYT WMHXKe-
HEPOB I10 AIEKTPOTEXHUKE U AITEKTPOHUKH.

IIS (Internet Information Server) — komnonent Microsoft Back Office, xo-
TOpBI neiicTByeT Kak Web-cepsep B cpene Windows NT.

IMAP (Internet Message Access Protocol) — mpoTokon noctyma K 3JeK-
TpoHHOM noute. Pa3paboran na cmeny SMTP.

IP (Internet Protocol) — mporokon Internet, ceTreBod NPOTOKON CTEKa
TCP/IP, koTOpBIii MPEIOCTABIACT AAPECHYIO U MAPIIPYTHYIO HHGOPMAIIUIO.

IPX (Internetwork Packet Exchange) — npoTokon mexceTeBoro oomMeHa ma-

KeTaMH, NMpeAHA3HAYCHHBIA IS aJpecalid W MaplIpyTH3aIllid MaKeTOB B CETAX
Novell.
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IRQ (Interrupt Request) — 3anpoc Ha npepbIBaHUE.

ISA (Industry Standard Architecture) — cucremnast muasl IBM PC/IT. Tlo3-
BOJISICT MOJAKIIIOUNTh K CUCTEME pa3lIUYHbIC aJalTephl, YCTAHOBUB JTOTIOJHUTEIb-
HYIO IJIaTy B THE30 PACIIUPEHUS.

ISAPI (Microsoft API) — unTepdelichl TpUKIaAHOTO MPOrPAMMHUPOBAHUS
¢dbupmbl Microsoft.

ISDN (Integrated Services Digital Network) — undpoBast cetb ¢ unterpanu-
€U YCIIYT.

ISO (International Standard Organization) — opranu3anusi CTaHAapTU3ALNH
pa3IMYHBIX CTPaH.

JPEG (Joint Photographic Expert Group) — ¢aitnbl pacTpoBbIx H300paxe-
HUH, B KOTOPBIX UCIIONB3yeTcs He O6osee 16,7 MitH. 1BeTOB (24-0OUTOBBIH 1IBET).

JTM (Job Transfer and Manipulation) — cereBas ciyxba mnepegavya u
yIpaBJICHHUE 3aIaHUSIMHU.

LAN (Local-Area Network) — jokanbHast CETb.
LAP (Link Access Procedure) — nporeaypa goctyna K KaHamy.

LAT (Local-Area Transport) — HeMapuIpyTU3UPYEMBbIiI TPOTOKOJI (UPMBI
Digital Equipment Corporation.

LLC (Logical Link Control) — toruueckuii KOHTpOIb CBS3H.

MAC (Media Assess Control) — KoHTpoOJIb 1O0CTyTIa K Cpe/ie.

MAPI (Messaging Application Program Interface) — untepdeiic npuknan-
HBIX ITporpamMm o0pabOTKH COOOILIEHU.

MCA (Micro Channel Architecture) — 32-OutHast cuctemHas muHa B IIK
IBM PS/2.

MIB (Management Information Base) — 6a3b1 ynpagistoieid uHGpopmMaIuu.

MNP (Microcom Network Protocol) — cepust cranmapToB, mpeHa3HaUCHHAS
JUISE CKaTUsl MHGOPMAIMKM W UCIPABJICHHS OITMOOK MPU aCMHXPOHHOW Tepenadn
JAHHBIX TI0 TEIC(HOHHBIM JTHHUSM.

NBP (Name Binding Protocol) — TpaHCHOpTHBI NPOTOKOJ CBSI3bIBAHUS
umeH Apple Talk.

NCP (NetWare Core Protocol) — 6a3oBblii mpoToko:n ceteit NetWare.

NDIS (Network Device Interface Specification) — cnernudukamnust UHTEp-
(eiica ceTeBOro ycTpoucTBa, MporpaMMHbIN HHTEpdelic, oOecreunBaronuii B3au-
MOJIEVCTBHE MEXAY ApallBepaMu TPAHCIOPTHBIX IPOTOKOJIOB U COOTBETCTBYIO-
HIMMU JpaiiBepamu ceTeBbiX MHTepdeiicoB. [103BosSET UCTIONB30BaTh HECKOJIBKO
IIPOTOKOJIOB JJa’K€ €CJIM YCTAHOBJIEHA TOJIBKO OJIHA CETeBas KapTa.

NetBEUI (NetBIOS Extended User Interface) — npotoxon JIBC, momnep-
xuBaeMblii Bcemu COC ¢upmbl Microsoft, odecrieunBaeT TpaHCIIOPTHBIC YCIYTH
g NetBIOS.
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NetBIOS (Network Basis Input/Output System) — uaTepdeiic mpukiIaIHbIX
nporpamm, 1 JIBC. YcraHaBnuBaeT cCOeIMHEHHE MEXKAY KOMIIBIOTEPAMMU.

NFS (Network File System) — cereBas ¢aitnoBas cucrema.

NIS (Network Information System) — cereBasi uHpopMalMOHHAsI CHCTEMA.
NIS o6ecnieunBaet crocod q0cTyna K JaHHBIM, O6J1aroapst KOTOpoOMY BCe Y3JIbl ce-
TH MOTYT HCIONB30BaTh eauHyt0 b/, comepkaniyio Bce y4eTHbBIE 3alHCH IOJIB30-
BaTeJIel CETH M UMEHA BCEX CETEBBIX y3JIOB.

NLM (NetWare Loadable Module) — 3arpy»xaemsiii Mmoysns NetWare.

NLSP (NetWare Link Service Protocol) — mpoTokon kaHaabHOTO cepBHCa
NetWare.

NOS (Network Operating System) — ceTeBasi onepaloHHasi CUCTEMA.

NRZ (Non-Return to Zero) — 6e3 Bo3Bpara K HyJt0. MeTOJl TBOUYHOTO KO-
JTUPOBaHUS WH(POPMAIIMH, NP KOTOPOM EIUHUYHBIC OWUTBHI MPEICTABISIOTCS I10-
JIO)KUATEIHHBIM 3HAUCHUEM, a HYJICBBIC OTPHUIATCIIHHBIM.

NSAPI (Netscape API) — unrepdeiicel npukiIagHOro MporpaMMHUpPOBAHUS
¢dbupmel Netscape.

ODBC (Open Database Connectivity) — OTKpBITBIN JOCTYM K 0a3am JaHHBIX.
OLE (Object Linking and Embedding) — cBsi3b 1 BHEIpeHUE OOBEKTOB.
OME (Open Messaging Environment) — cpesia OTKPBITBIX COOOIIICHHIA.
OSA (Open Scripting Architecture) — apXUTeKTypa OTKPBITBIX CLICHAPUEB.

OSPM (Operating System Directed Power Management) — HermocpeacTBeH-
HOE yIpaBJIeHHE YHEPronoTpeOICHHEM ONEPAIIMOHHON CUCTEMOM.

OSI (Open System Interconnection) — B3auMOJeHCTBHE OTKPBITHIX CUCTEM.

PCI (Peripheral Component Interconnect) — coenuHEHUE BHEUIHUX
ycTpoicTB, muHa PCI.

PDC (Primary Domain Controller) — nepBuunblii KOHTpoJiep noMeHOoB, [1K
non ynpasienueM Windows NT Server, Ha koTopoM xpaHsiTcss Bl yueTHbIX 3amu-
cel JoMeHa.

PnP (Plug-and-Play) — TexHosiorust camo HacTpanBaeMoro o00py/10BaHHUs.

PPP (Point to Point Protocol) — mpoTokon «Touka-Toukay. [IpoToko, mpe-
Ha3HAYCHHBIN 1711 pabOThl HA JBYXTOYCUHOW JIMHUU (JIMHUH, COSTUHSIONICH IBa
ycTporicTBa). [IpoToKo KaHATBLHOTO YPOBHSI.

PTM (Packet Transfer Mode) — makeTHbIH cr1oco0 nepeaaydm.

RAID (Redundant Arrays of Inexpensive) — u30bITOYHBIA MAacCCUB HEIOPO-
I'MX JUCKOB.

RAM (Random Access Mammary) — mamsite ¢ NPOU3BOJILHBIM JIOCTYIIOM.

RARP (Reverse Address Resolution Protocol) — peBepcuBHBIN MPOTOKOI
pas3perieHus aapeca.

RFS (Remote File System) — ynanéunas ¢aiiosas cucrema.
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RIP (Routing Internet Protocol) —mpoTokoJ1 B3auMoaelCcTBUSI MapUIpyTHU3a-
TOPOB B CETH.

RPC (Remote Procedure Call) — BbI30B yaajaeHHBIX POLEAYP.

RTOS (Real-Time Operating System) — onepaiiioHHasi CUCTEMa PeabHOTO
BpPEMEHU.

RTP (Real-time Transport Protocol) — TpancnopTHBINM MPOTOKOJ NEpeIauu B
pearbHOM BPEMEHH.

SAP (Service Access Point) — Touka noctyna k cinyx0e. Touka, B KoTopoi
yciiyra Kakoro-ian6o ypoBHsi OSI cTaHOBUTBCS JOCTYIMHOM OJIMyKalIlieMy BbIIIE-
JexamieMy ypoBHIO. TOYKHM JOCTyrma MMEHYIOTCS B COOTBETCTBHUHU C YPOBHSIMH,
00eCTneunBaOIINMHU CEPBHLC.

SAS (Single Attached Station) — cranuusa cetu FDDI ¢ oaunapHbiM moj-
KIIFOUEHUEM.

SDLC (Synchronous Data Link Control) — npoTokos CHHXpOHHOH Tiepesa-
YM JTaHHBIX.

SDN (Software-Defined Network) — cetb, ompenensiemas mporpaMMHBIM
oOecrnieueHreM - BupryanbHas ceTb.

SID (Security Identification) — uaenTudukaTOp 6€30NACHOCTH.

SLIP (Serial Line IP) — IP nnsa nmocnenoBatenbHbIX JuHUE. [IpoTokon mo-
CclieIoBaTeIbHOM MOCUMBOJIBHOM Mepeaadn JaHHbIX. [103BoNIIeT KOMIBIOTEPY HUC-
nosib3oBaTh IP (4, TakuM 00pa3oM, CTAaHOBUTHCS MOJIHONPABHBIM YJIEHOM CETH),
OCYIIECTBIISISI CBSI3b C MUPOM Yepe3 CTaHJIapTHhIE Teae(POHHbIC JIUHUA U MOJIEMBI,
a TaKxke HemocpeAcTBeHHO uepe3 RS-232 untepdeiic.

SMTP (Simple Mail Transfer Protocol) — mpocToit mpOTOKOJ 3JIEKTPOHHOM
MOYTHI.

SNA (System Network Architecture) — apXuTekTypa CUCTEM CBSI3H, MPEIHA-
3Ha4YeHHasl 7151 oOMeHa naHHbIMHA Mexay 11K pa3nuuHbIX TUIIOB.

SNMP (Simple Network Management Protocol) — mpocTtoii mpoTokon ceTe-
Boro ymnpasieHus. [Ipotokon cereBoro agmunuctpupoBanuss SNMP odenp mmpo-

KO HCIIOJIB3YeTCs B HACTOSAIIEE BpeMs. YTIPaBICHHUE CEThIO BXOJUT B CTEK MPOTO-
koo TCP/IP.

SONET (Synchronous Optical Network) — cuHXpoHHasi onTU4YecKas CeTb.

SPX (Sequenced Packet Exchange) — mpoTokos, KOTOPBIA OCYIIECTBISECT
nepenavdy CooOIEeHUI ¢ YCTaHOBICHHEM COeTMHEeHUN B ceTsix Novell.

SQL (Structured Query Language) — sI3bIK CTPYKTYPHUPOBAHHBIX 3aIIPOCOB.

SSL (Secure Socket Layer) — mpoToKoJ, KOTOPBI 00eCIeUnBaEcT CEKPETHBIM
00OMEH COOOIIEHUIMHU JIJIsl TPOTOKOJIOB IpuKiIaaHoro ypoBHs creka TCP/IP.

STP (Spanning Tree Protocol) — mpoTOKoa CBA3BIBAIOLIETO (OCTOBOIO) Jie-
peB.a.

TCP (Transmission Control Protocol) — nmpoTokos yrpaBieHus nepeaadeii.
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TDI — (Transport Driver Interface) — uatepdeiic TpancopTHOTO apaiiBepa.

TDMA (Time Division Multiple Access) — MHOKECTBEHHBIN JOCTYII C pa3-
JICJICHUEM BO BPEMEHHU.

TFTP (Trivial File Transfer Protocol) — mpocTteiimuii npoTokon nepeaadu
(aitnos.

TIFF (Tagged Image Format File) — cnenudukanus dhopmara daiina n3o0-
paKCHHS.

TLI (Transport Level Interface) — uatepdeiic TpaHCIOPTHOTO YPOBHS.
TP4 (Transmission Protocol) — mpoTokon nepenayuun kiacca 4.

TPMA (Token Passing Multiple Access) — MHOXECTBEHHBIN AOCTYN C Iie-
penayeil MoJTHOMOUUS WK METOJ] C Tiepefjaueii MapKepa.

UDP (User Datagram Protocol) — monbp30BaTenbCckuii MpOTOKOJN JAeiTa-
rpaMM.

UNI (User-to-Network Interface) — ceTreBoii uHTEepdenc MNoJb30BaATEII.
HaGop mpaBuii, onpenensomuil B3auMOIeHCTBUE OKOHEYHOTO OO0OpYIAOBaHUS U
cett ATM ¢ pusnueckoit u HHGOPMAIIMIOHHON TOYEK 3PECHHUS.

UNS (Universal Name Convention) — cTaHAZapTHBIM METOJ MMEHOBAaHUS B
CeTH, UMEIOIIUI BUJI \\cepBep\oO1Iuii pecypc.
UPS (Uninterruptible Power Supply) — ucrounuk 0ecrepeOOHHOT0 MUTaHUS.

URL (Uniform Resource Locator) — aapec yHUBEpCaIbHOTO yKa3aTess pe-
CypCOB.

UTP (Unsealing Twist Pare) — HeakpaHupoBaHHasi BUTasl mapa.

UUCP (Unix-to-Unix Copy Protocol) — mpotokos konupoBanusi oT Unix kK
Unix.

VESA (Video Electronics Standard Association) — accouuanusi CTaH1apTOB
ANEKTPOHHOM rpadukH.

VGA (Video Graphics Array) — Buneorpadudeckas MaTpuiia.

VHDL (Very High-speed integrated circuit Hardware Description
Language) — sI3bIK ONHMCAaHUs TEXHUYECKUX CPEACTB CBEPXCKOPOCTHBIX MHTETPAIIb-
HBIX CXEM.

WAIS (Wide Area Information Server) — mpoTokoJ I100aabHOTO UHQOP-
MAaIMOHHOTO CepBepa.

WDMA (Wavelength Division Multiple Access) — MHOXECTBEHHBIN JTOCTYII
C pa3leJIeHUeM JTMHBI BOJTHBI.

WINS (Windows Internet Name Service) — cereBas ciny:xx6a Windows, uc-
nonb3yemas aiia onpenenenus [P-anpeca no umenn NetBIOS.

WWW (Word Wide Web) — BcemupHas nayTuHa.

X.25 — MeXIyHapOoIHbIN CTaHJAPT ISl TNI00ANbHBIX KOMMYHHUKAIUN ¢ KOM-
MyTaluen IMaKkeToB.
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