3aHaTue 6 (Tema 16. Jlekuus 5).

INekumna 5. KoHuenuus opraHMsaumm nokKanbHbIX CeTeN U ceTeBbleé KOMMOHEHTbI

CoBpemennbie oducHbie cpenctBa JIBC momKHBI IPEIOCTABIATS:
* IPOCTBIE METObI COBMECTHOI'O JJOCTYIIA, IEPEIAYN U 3AILUTHI JAHHBIX;
* CpEACTBAa COBMECTHOI'O HCITOJIb30BAaHUS PUIIOKEHUN;

* cr1ocOOBI B3aMMOJICICTBHS MOJIB30BATENCH CETU JPYT C APYTOM;
* METO/Ibl COBMECTHOT'O HUCII0JIb30BaHUsI TepUPEPUNHBIX YCTPOUCTB.

PaccMoTpuM 3TH BOIIPOCHI HECKOJIBKO MOAPOOHEE.

YnpaeneHue ¢patinamu

CoBMecTHOE UCTIONBb30BaHUE, TIEpeaady U 3aluTy HHPOPMALIUU CETEBBIX
KOMIIBIOTEPOB OOBIYHO HA3BIBAIOT ynpasienuem painamu. OIHON U3 OCHOBHBIX
Lesied JIOKaJIbHOW CeTH SBJSIETCs INpeAOoCTaBlieHHe OO0JacTH XpaHEHWs JaHHbIX B oOliee
pacnopspKeHue, sl TOTo, YTOOBI MHOYKECTBO IMOJIb30BaTENEH CMOTIIN
MOJIyYUTb JOCTYH K OJHUM U TeM ke ¢aitnam. [lepcoHanbHbli KOMIbIOTED,
o0ecTIeYnBarOIINI COBMECTHBIN JOCTYI K (paiijlamM U KaTaoram, Ha3bIBatoOT
daitnosvim cepsepom.

CoBMecTHOE UCOJIb30BaHue (aiiIioB rapaHTUPYET, YTO B paOOTE HAXOJUTCS
€IMHCTBEHHas Bepcus (aiisa, u BCe M0Jb30BaTeIN paboTaloT ¢ HOBEHIIMMU
TaHHBIMH. Ecv BBI HE XOTHTE, MOKETE HE IPEOCTABIISATH OOIIUI TOCTYII K
¢ailiry, o1HaKO, €CIIM ¢ HUM JIOJDKEH paboTaTh KTO-TM00 elle, Bbl MOXKETe MepeaThb
(aiin 3TOMY JIMITy — MPOCTO MEPEHECTH €ro CO CBOETO JKECTKOTO AUCKA Ha JTUCK
3TOrO MOJIb30BaTelIs IMO0 NepeciaTh Kak COOOIIEHUE 3JIEKTPOHHOM MOYTHI.

CoBMecTHOE UCIIOJIb30BaHue (aiiia ¢ TOMOIIbIO CETU OTHIO/Ib HE O3HAYAET
aBTOMaTMYECKHH JOCTYI K HEMY JIF0O0ro Mojb30Batessa. B coBpeMeHHBIX orne-
PAIMOHHBIX CUCTEMAaX Bbl MOXKETE OTPAHUYUTH JOCTYI K O0LIUM (ailiaM uiu
karanoram. C 3Toi IeNIbI0 UCTIONB3YIOT IMO0 cucTeMy napoeil, 1100 yueTHble
3aMMcHy NOJIb30BaTeNsl. DTU CPENICTBA IPETyCMaTPUBAIOT BEChMa TOYHYIO Ha-
CTpO¥iKY, oOecrieunBasi pa3IMuHble YPOBHU J0CTyNa K (paiiinaMm — oT MUHU-
MaJbHOI'0, JOMYCKAIOIIET0 TOJIBKO YTEHHE, A0 MOJHOro focTyna. Takum oOpa3om,
BbI MOJKETE, HallpUMep, 3alpPETUTh APYTHM I0JIb30BATEISIM IPOCMATPUBATh
Bally pa®oTy 1100 MPOCTO HE MO3BOJATH BHOCUThH B HEE U3MEHEHHUSI, €CIIU ITO
HEXEJIATENbHO.

Kak 3amututh nanHbie oT moBpexaeHus? Beas qanHbie — caMmoe 1eHHOe
uMyliecTBo Bamei Gpupmbl. OHUM HAMHOTO LIEHHEE, YeM 0e300pa3HblIe SIIUKY,
Ha3bIBa€Mble KOMIIBIOTEPAMH, KOTOPBIE CTOSIT HAa CTOJIAX, TOCKOJIBKY yXKE yC-
Tapesy CO BPEMEHU MOKYIKH U MOCTOSIHHO 3aMEHSIOTCS. A BOT yTpara Wiu
HCKa)KEHUE TAHHBIX MOKET pa3opuTth pupmy. OgHAKO CETH MO3BOJISAIOT JIETKO
apXUBHPOBATH JIAHHBIE, IPHUYEM CJIeNIaTh 3TO HAMHOT'O MPOIIE, YeM B OTIEIBHO
CTOSALIUX KOMITbloTepax. Bel MoxkeTe 1100 COXpaHATh JaHHBIE HA €JUHCTBEHHOM
cepBepe U PEeryssipHO apXMBUPOBATH BCE €r0 COAECPKUMOE, JINOO YCTAHOBUTH B
CeTH LIEHTPAJIM30BaHHYIO CUCTEMY apXUBUPOBAHUS, C TOMOIIBI0 KOTOPOH KaxK-
IIBIH T10JIb30BaTelNb 00513aH OyIeT CKOMPOBATh BCE BasKHBIE (DailIbl € )KECTKOTO
JICKa CBOETo KoMIlbloTepa. [Ipu Hajnexaiem yrnpaBieHUH JOKaJIbHbIE CETH
o0ecreynBalOT YpPOBEHb 3aLIUThI JaHHBIX, HEJOCTIXKUMBIN B Cpesie C OTAEIbHO
CTOSALIUMH KOMIIbIOTepaMu. bosiee mogpoO6HO apXUBUPOBAHUE U €0 CTpaTEeTus



paccMaTpuBaroTCs B JIEKIUU "3aimura ceTei”.

CoemecmHoe ucrnosib3o8aHue npusioXxeHuu

OnHO U3 KpYNHBIX JOCTUKEHUN JTOKAJIBHBIX CETEH — MPOCTOTA Pacipo-
CTpaHEHUs IPUIIOKEHUN MEXY CiryXaluMu ouca. MHorue (XOTs U He BCe)
MPUJIOKEHUS YCTAHABIMBAIOT HA LIEHTPAJIbHOM KOMIIBIOTEPE, HA3BIBAEMOM
cepeepom npuioxceHull, 1 K HUIM MOKHO 00palliaThCs 4epe3 CeTh.

[TonoOHast ycTaHOBKA MPWIIOKCHUI UMEET HECKOIBKO MpenMyiecTs. [lepBoe:
€CJIM Ha CepBEpPE YCTAHOBIIEHO MHOKECTBO MPUJIOKEHHUM, KIIMEHTHBIM CTAaHLUSM
TpeOyeTcss HAMHOTO MEHBIIIEe TMCKOBOE MPOCTPAHCTBO MO CPABHEHUIO C YCTa-
HOBKOM MPUJIOKEHUN HA KXKJIOM OTJIEIbHOM KOMIIBIOTEPE. DTO HEMAJIOBAKHBIN
(hakTop, MOCKOIBKY, HAIIPUMED, JJIs OJHOW YCTAHOBKH TUIIMYHOTO HAbopa
Oo(HCHBIX MPHIOKEHUN Heo0XoauMo 1mouTtu 2 ['GaiiTa IMCKOBOrO MPOCTPaHCTBA.

Kak npaBuio, 370 B TOUHOCTH COOTBETCTBYET BMECTUMOCTH TUITMYHBIX JKECTKHUX
JIMCKOB, U BaM HET HEOOXOAMMOCTH YCTaHABIUBATh UX HA KAXK/bI CETEBOM
KoMIIbtoTep. Bropoe: ycraHoBka 1 0OHOBJIEHHE IPUIIOKEHUIN 3HAUUTEIBHO
o0JeryaroTcs, €y MPorpaMMbl HAXOASTCS Ha €IMHCTBEHHOM KOMITbIOTEpE.
Takum 00pa3oM, COBMECTHOE MCIIOIB30BAHUE MPUIIOKCHHUN COXpaHSIET HEMAJIO
BPEMEHHU U PECYPCOB, XOTS 3TO BO3MOXKHO HE ISl BCEX MPUIIOKEHUN U HE BO
BCEX CUTYAIUSX.

Kak paboraet cetb B 3ToM ciy4ae? Korja B KJIMEHTHOM KOMITBIOTEpE
3aIyCKAeTCs MPUJI0KEHUE, YCTAHOBIICHHOE Ha CEPBEPE MPUII0KEHU, OHO
3arpy»aercs B aMsATh KIMEHTHOrO KoMIbloTepa. PaboTtas ¢ mporpammoi,
KJIMEHT B3aUMOJICUCTBYET C KOMMEMN, XPAHIUIEHCS B IaMATH €r0 KOMIIBIOTEPA,
HO HE B IaMSATHU cepBepa. ITO JaeT AOCTYI K OJHOMY IPHIIOKEHHUIO OJHOBpE-
MEHHO HECKOJIbKUM KJIMEHTaM.

MpumeyvaHune
M3BecTeH Takke 6onee coBepLUeHHbI METOA4 COBMECTHOMO UCNOSb30BaHUSA NpUo-
XEHUN, Ha3blBaeMbIi MOHKOU K/ITUEHMKOU cembHio, KOTOPbI NPakTUyYeckn He TpebyeT
OT KITMEHTHOW MaLUMHblI COOCTBEHHbIX PECYPCOB.

[Ipenynpexmpaem: yCTaHOBKA IPUIIOKEHHUS Ha CEPBEPE ISl MCTIOIb30BaHUS
OCTaJIbHOM CEThIO OTHIO/Ib HE 03HAYAET, YTO BaM JJOCTATOYHO €TUHCTBEHHON
JUIICH3UU Ha JJaHHOE MpuiiokeHne. Kak mpaBuito, Ui COBMECTHOTO HCITOJB30-
BaHUS NMPUIIOKEHHUSI HEOOXOAUMO MPHOOPECTH MO0 1O OJTHON JIMLEH3UH IS
Ka)KJI0T0 M0JIb30BAaTes, TMO0 OJIHY OOIIYIO JIMIEH3UIO (YCIOBUS 3aBUCAT OT
npunoxenus). Ecin y Bac HeT COOTBETCTBYIOIIEH JIMIIEH3UU Ha BCE BALIH MPH-
JIOKEHHS, TO Bl BUHOBHBI B HE3aKOHHOM HCITOJIb30BAaHUU TIPOTPAMMHOTO
obecredyeHus, a 3T0 OTHOCUTCS K (peiepanbHbIM MpecTyIuieHusM. [lymaere, 00
9TOM HUKTO He y3HaeT? Ommbaereck. OCHOBHAS 11€]Ib HAOII0JaTEIFHOM Opra-
HU3aI1H, Ha3bIBaeMol Accolranueil u3nateneil mporpaMMHBIX TPOAYKTOB
(Software Publisher's Association - SPA), kak pa3 u 3aKirouacTcs B HaOro 1e-
HUHY 3a pobJIieMaMy MUPATCKOTO UCIONIb30BaHus nporpamm. SPA mpecienyerT B
CyaeOHOM TOPsI/IKEe HAPYIIUTENEH 3aKOHHBIX TPaB BXOISAIINX B HEE OpTaHU3a-
1uil. Eciiu BB He 3HaKOMBI C BOIPOCAMU JIMIICH3UPOBAaHUS, HE OECIIOKOUTECH.
00 »ToMm, a Tarke o AedarenbHOCTH SPA BBI y3HaeTe Ha pakTUYecKoM 3aHsTuu: "[IprmokeHust
JIOKAJIbHBIX CETeH U UX JIUIeH3UpoBaHue" .

Yny4dweHue e3aumodelicmeusi 8 oghuce



I[To mepe pa3zpactanus oguca MpoIecc ONOBEIIEHHUS COTPYTHHKOB O
BaKHEHIINX COOBITUSAX U OpraHU3alluH COBElLlaHuii 3aTpyausercs. Hekoraa
IpYIIOBOE MIIAHUPOBAHKE JIOCTABIISIIO HeMallo 3a00T riase oduca. Cerb
IIOMOYET COrJlIacoBaTh paboTy oduca ¢ MOMOUIBIO MPUIIOKEHUHN IEKTPOHHOMN
IIOYTHI UJIU CPEACTB IPYNIIOBOTO MJIAHUPOBAHUS.

bes aTux cpeacTs opranuzaius coOpaHHil yupekIeHUs IpeBpaIiaeTcs B
KOLIMap, KOrJja OpraHu3aTop MbITAETCS PACCOPTUPOBATH JIUUHbIE PACIIMCAHUS
COTPYJIHHUKOB, UTOOBI BBIOpATh MOAXOs1IIee BpeMs sl BeTpeuu. [Ipunoxenus
I'PyNIOBOIO IUIAHUPOBAHUS HAMHOTO YIIPOLIAIOT 3Ty 3aaauy. Maes takosa:
KaXIbIi CIIyKallluii BBOJUT B IporpaMmy-kajacHmapb (calendar program) snmuHoe pacrnmcaHue,
KOTOpPO€ MOXKET IPOCMOTPETh TOJIBKO OH caM WM H30paHHBIE COTPYAHUKU. Bce nmuHbIe
pacrnucaHusi COXPaHSIOTCS B IEHTpaIbHOU 0a3e NaHHBIX.

Koraa Bbl X0THTE Ha3HAYUTH COOpaHUE, BBl BBOAUTE MMEHA MPUTIIAIICHHBIX
COTPYIHUKOB U BpeMs. Eciiu Bce nmepednciieHHble COTPYIHUKH B YKa3aHHOE

BpeMst CBOOOIHBI, TiporpamMma-tuianupoumk (Scheduling software) ussectur

Bac 00 3TOM. B mpoTuBHOM ciyyae, oHa COOOUTUT O HAIMYMHU KOH(IIUKTA U
YKaXeT, ¢ KEM UMEHHO. 3aTeéM, B 3aBUCUMOCTHU OT IIPOTrPaMMbl, MOXKET MPEIJI0KUTh
MEPBBIN K€ UHTEPBaAJl BpEMEHH, KOT/1a BCe HEOOXOAMMbIE COTPYIHUKU OYayT
cBoOoaHbI. [locie 3Toro, Ha3HaYMB BPEMSI, BBl MOXKETE C TOMOIIbIO IPOrPaMMBI-
TUTAHUPOBIIMKA PA30CIaTh BCEM MPUTIIALICHHBIM YBEIOMIICHHUS 10 3JIEKTPOHHOM
[I0YTE, YKa3aB J1aTy U BpeMs COBEILIaHUSI.

DNeKTpOHHAs TOYTa MOXKET MIPUHECTH 3HAYUTENILHO OO0JIbIIE MOIb3bI, YEM
IJIaHUpOBaHUE coBelanuil. [loxkanyii, B HacTosimee BpeMsi OHa — CaMoe
"Be3zmecyiiee" cereBoe npuioxkeHue. M xors u30bITOUHBIN ceTeBoil Tpaduk,
TE€HEPHUPYEMBIM JIEKTPOHHOM MOYTOM, MOXKET BBI3bIBAaTh PA3pPAKECHHE, OHA
HEOIIEHMMA KaK OBICTPBI METOJI MPUHSATHS ONIEPATUBHBIX PELICHUH U IJIaHU-
pOBaHMSI IMYHBIX BCTpeU. DJIEKTPOHHAs II0YTa OYEHb MpocTa U yaooHa JlronsaMm,
KOTOpBIE CIHUIIIKOM 3aHSATHI, YTOOBI BEIKpAUBATh BPEMs JUIsl TUYHBIX BCTPEY,
IporpaMMa-TuIaHUPOBIIMK He HyXHa. [louta mo3Bosser ObICTpee pacCMOTPETh
npobaemy H, K ToMy ke KoHpuaeHuuansHa. Eciu 6occe 3aiiiet B Bally KOMHaTy,
9TO 3aMETUT KaX/bli, HO €CJIU OH MOIJIET BaM COOOIIEHHE MO 3IEKTPOHHOU
MOYTe, B KOTOPOM IIPOCUT 3alTH /7Sl OLIEHKH BaIIMX YCIEXO0B, 00 3TOM HUKTO
He y3HaeT. Takum 00pa3om, oucHas SIIEKTPOHHAS TTOYTa yA00HA IS TIOOBIX
cooOuIeHnH, TpeOyIoIUX OTHOCUTENBHOM KOH(PHIEHIIMATIBHOCTH pacipocTpa-
HEHUsI, THOO KPATKOCTH.

Jlpyroe npeuMyIiecTBO IEKTPOHHONW MOYTHI Nepe]l TeIePOHHON CBA3bIO U
JUYHBIMHU BCTPEYaMHM 3aKIH0YAETCS B TOM, YTO OOJBIINHCTBO MPUIOKEHHUM
3JIEKTPOHHOMN MOYTHI NTO3BOJISIOT BKJIAIbIBATh B COOOIIEHUS OMHApHBIE (ailibl.
Hanpumep, BbI MokeTe nocaaTh KOMy-HHOYAb (aiis At mpocMoTpa cO CBOUMHU
KOMMEHTapUsAMH, IPHYEM OT/AEIBHO OT caMoro JokyMeHTa. [lomydarens coob-
LIEHHS] MOXKET MTPOCTO OTKPBITH (ailil U MPOYUTATH €T0, TNOO0 OTPEAAKTUPOBATH
conepxxumoe (aitna. Takoit MeTos pacchUIKM OMHApHBIX (PaiiIoB MOJO00EH COBMeE-
CTHOMY HCIIOJIb30BaHUIO (pailyia B CETH, OJHAKO UMEET NMPEUMYIIECTBA.

* B coo0miennn 311eKTpOHHOM MOYTHI BB MOXKETE YKa3aTh Ha KaKHe-TH0O0 HETOYHOCTHU B IaHHBIX

WM yKa3aTh Ha BA)XKHOCTH MepeaaBaeMoi HHGOpMaIuu.

* Bol MokeTe yOeauThes B IpHeMe MostydareieM Heo0XoauMoro ¢aiiia u He 0eCIOKOUTHCS, YTO OH

1o OMMOKE OTKPOET HE TOT (haidi.



* Bam HeT HY»K/IbI 3a00TUTBCS 00 YCTAHOBKE COOTBETCTBYIOIIUX Pa3peIICHHIA
Ha JIOCTYII K (ailily nix Ha3HAYaTh MAPOJIH, TOCKOJIBKY KOIUSI OTOCIAHHOTO
¢aiina MOCTYNHT TOJIBKO K MOTYYATETIO COOOIIEHUS 3JICKTPOHHOM MOYTHI.

* Brl MoskeTe oTChUIaTh (aiiIbl JIFOIIM, C KOTOPBIMH HE MOJIIEPKUBaCTE
CBsI3b Uepe3 JIOKATHHYIO CETh, HAIIPUMEP TE€M, C KEM BBl MOXKETE CBA3AThCS
TOJIBKO uepes3 Internet.

OI[HI/IM CJIOBOM, JIOKaJIbHAA CCTh — JIY4IICC, YTO MOKHO CACIIATh AJId CBA3U
B O(bI/ICG 1 COBMECTHOI'O MCITIOJIb30BaHUA I/IH(l)OpMaI_[I/II/I.

CoemecmHoe ucnosb308aHue nepugepuliHbIXx ycmpolcme

IlepBble nepcoHaIbHBIE KOMIIBIOTEPHI MIPEJICTABIIN COOOMH, IO CYTH, IIyC-
ThI€ SLIUKHU, B KOTOPBIX HAXOIMUJINCh BCETO JIMILb CUCTEMHAs I1J1aTa, NaMATh U
IUCKOBOJ. Jlaxe *KeCTKUI AUCK CUUTAIICS JONOIHUTEIbHBIM 000pYJOBAHUEM.
Tax Obu10 fHecaTh et Hazal. OHAKO 10 Mepe COBEPILIEHCTBOBAHMSI KOMIIBIOTEPOB
Bce 0oJIbIlIee YUCIIO YCTPOMCTB, 10 TOr0 CYMTABLIMXCS JOPOTOCTOSIIMM JIOIO0I-
HUTEIBHBIM 000PY/I0BaHNEM, CTAHOBHIIUCH YaCThIO CTAHIAPTHOTO MPOQUIIS
annapartHblx cpeactB. [Io Mepe Toro, kak Bce 00JIblIee YUCIO YCTPOMCTB HAUNHAIIO
BXOJIUTh B CTaHJIAPTHYIO KOMIUIEKTALIUIO KOMIIbIOTEPA, BO3HUKaIA CBOeoOpa3Has
npobiemMa: Kakue e yCTPOHCTBA CIIeyeT CUUTaTh nepruepuitHIMU, a Kakue —
HeT. Hanpumep, npunHTep — 6€3yclIOBHO, epuQepuitHoe yCTpoHCTBO, HO K
YeMy OTHECTHU IPUBOJ] KOMITAKT-IUCKOB? A 'KECTKUN JUCK?

Ilepughepus, nnu nepugpepuiinoe ycmpoiicmeo — 310 NPOCTO JI00ast 4acTh
000pyI0BaHUs, HAIPSAMYIO MM KOCBEHHO TOJICOEIMHEHHAsI K CHCTEMHON
1are koMietorepa. OTHIOb HE Bee nepudepHiiHbie yeTpoHCcTBa pacioioxe-

HbI BHE KOPIIyca KOMIIbIOTEPA, U HE KO BCEM MOYKHO 00eCIeuuTh OOIIMM JOCTYII.
OnHaKo COBMECTHOE UCMOJIb30BAHUE B CETH NMEepU(PEPHIHBIX YCTPOICTB, eciu
OHO BO3MOJKHO, O4Y€Hb y/100HO. Bo-miepBrIX, Takoe 000py0BaHNE CTAHOBUTCS
JOCTYIHBIM BCEM IOJIb30BATEISIM, @ BO-BTOPBIX, €r0 UCIOIb30BAaHUE YIIPOLIa-
etcs. Harmpumep, BMeCTO TOro, 4To0bl 3aHUMATh OUEpe/lb K KOMIIBIOTEPY C
MTOJIKJIFOYEHHBIM ITPUHTEPOM, MOKHO IPOCTO MOCATh 3a/laHNE Ha [1e4aTh TakK,
Kak Oy/ATO MPUHTEP MOJAKIIIOUEH K Balllei MallllHe, a TOTOM 3a0paTh TOTOBYIO
paborty.

CoBMecTHOE UCTIOIb30BaHuE Nepr(epuitHbIX YCTPOICTB IOMOTAET MOJb30-
BaTelsIM ceTu cOepeub BpeMs U JieHbru. [lelicTBUTeNnsHO, 1axe eciiu B oduce
HET CEeTH, Heo0A3aTeIbHO MOKYIAaTh IPUHTEP U MPUBOJIbI KOMIIAKT-IUCKOB JJIs
Ka)KJ0ro KoMIprotepa. Eciu ciayxaiine roroBsl IOCTOSATh B OUEPEIU TIPU
HEBBICOKOH 3arpy3Ke CeTH, OJHO-[Ba YCTPONCTBA Ha BECh 0(UC MOTYT IPEKPACHO
cripaBUThCs ¢ paboToit. OTHAKO ecliu cy’Kalllue, BITYCTYIO 3aTpaunBas Bpems,
MOJIONITY OKHUJIAIOT OCBOOOKICHHS YCTPOICTBA, SKOHOMHUS Ha MTOKYTIKE PUHTEPOB
o0epHeTCst HeMallbIMU YOBITKaMHU.

O6mue nepudepuitHbie yCTpOHCTBa, TAKKE KaK M 00IIMe Manky, He 00s13a-
TEJILHO JIOJKHBI OBITH TOCTYITHBI BCEM I10JIb30BATENSIM CETH; KPOME TOTO, IOCTYI
MOJKET IIPEIOCTABIATHCS HA Pa3HBIX YPOBHAX. Tak, HAapUMep, Bbl MOXKETE
MPEJOCTaBUTh OO JOCTYH K LIBETHOMY IIPHUHTEPY, B KOTOPOM HCIIOJIb3YIOTCS
JOPOTOCTOSIINE KAPTPUIKH, HO OTPAaHUYHUTh €0 TaKUM 00pa3oM, YTO JOCTYII
CMOTYT NOJYYNUTh UCKIIOYUTEIBHO XYJOKHUKH, HO He BCsAkui [luk, ToM nnm
I"appu, KOTOpHIM B3AyMaIOCh HalleyaTaTh CBOIO Ma3HIO.



TakoBBI OCHOBHBIE BO3MOYKHOCTH JIOKAJIBHBIX CeTeH. Teneps paccMOTpUM
IJIaBHBIE KOMIIOHEHTBI, C IIOMOIBIO KOTOPBIX OHU PEAIM3YETCSI: CETEBbIE IUIATHI,
Kabeu U pa3beMbl.

OcHoe8HblIe cemeebleé KOMIMOHeHMbI

Wtak, Mbl, Ha/Iet0Ch, YO IMIM Bac — U Bail 0uC BCTYIUT B ABaALATH IEp-
BEII BEK, CBSI3aB BCE KOMITBIOTEPHI CETHIO. BbI 3HaeTe, 4TO JIJIsl 3TOro HE00X0-
UMbl KOMIIBIOTEPHI, U ke pruoopenu ux. Kakoe sxe 000pyaoBaHre HYKHO
HUMETh JIJISl TOTO, YTOOBI COSTUHUTH MX U 3aCTaBUTH '"pa3roBapuBarth' APYT C
napyrom? Jlnst co3nanus IpoCTON CeTH BaM MOTPeOyrOTCs ceTeBbIe IIaThl, Kade-
JIY Pa3IUYHBIX TUIIOB M Pa3bEMBI, ISl IPUCOSAUHEHUS Ka0enel K CeTEBbIM
IJlaTaM, yCTaHOBJIICHHBIM B KOMITBIOTEPAX.

CeTeBble NnaThbl - ABePb BO BHELUHUA MUP

Cemesvle unmepgeticnvie niamor (NIC' — network interface card), kotopsie
WHOT/Ia Ha3bIBaIOT cemesvimu kapmamu (network board) wiu adanmepamu
(adapter), mpeacraBisioT cO00M AOMOIHUTEIBHBIC TUIATHI, YCTAHABINBACMBbIC
Ha CHCTEMHYIO IIJIaTy KOMITBIOTEpa JJIsl OpraHu3aluy CETeBOTO HHTepdeiica.

DaKTUYEeCKH, HET 3HAYUTEIbHBIX OTJIMYHUNA CETEBBIX IUIAT OT MPOYHX IUIAT pac-
HIMPCHUS: OHU TaK)Ke BCTABISAIOTCS B rHe310 (SI0t) cucTeMHo# mathl U TpeOyIOT
JUTSL CBOEH paboThI HEKOTOPBIX pecypcoB. Ha kparo miuaThl HaXOAUTCS pa3beM,
BBIXOJISIIMI Ha 3aTHIOIO TTaHEh KOMIIbIOTepa. Pa3bem npennazHaveH ais moi-
KITFOYEHUS] HHCTPYMEHTOB, YIPABISAIOIUX paboTo miaaTel. Tak, B 3ByKOBBIX
IUIaTax B Pa3beM MOAKIIOYAIOT KOJIOHKH JUTS TPOCITYITMBAHUS 3BYKa, a B CETEBBIX
I1aTax B HErO BCTABISAIOT Pa3beM CETEBOT0O Kabelis, KOTOPBI U peaTu3yer
(pu3nyeckm) TMHUIO CBSI3U.

Certessie riatbl (NICS) MOXKHO pa3ienuTh Ha pa3nyHbIe KATETOPUH T10
HECKOJIBKUM MPU3HAKAM.

[lepBblii MPU3HAK: MJIATHI Pa3IMYalOT 10 TUITY MOIIEPKUBAaEeMbIX ceTeill. Ha mpakTuke oObIdHO
UCTIONB3YIOT JIBa THIMA JOKaubHBIX ceTeit: Ethernet u Token Ring. Pasmuuns cereii o6oux THUIOB
noapoOHee oOcyxnaroTrcs B cienyromeil sekuun "llnanupoBanue ceteBoit apxutektypsl”. Iloka
YTO JIOCTATOYHO CKa3aTh, YTO CETH JTUX JBYX THUIIOB PA3JIMYAIOTCS METOJAMH yCTAHOBIICHHS
cesi3u. Bel He MoxeTe 3actaBuTh "pasroBapuBath’ miatel Ethernet u Token Ring 6e3 momoriu
HEKOTOPBIX CETEBBIX YCTPOWUCTB, paCCMaTPUBAEMBIX Jlajiee B JIeKIUHU "J{omonmHnTeNEHO
ceTeBoe 00opyaoBaHue".

Bropoii npu3Hak: miaTel COeAUHSIOTCS KabensiMu pa3Horo tuna. Pasbem Ha
3aJ{HEeH CTOpPOHE IJIaThI IOJIKEH COOTBETCTBOBATH IPUMEHSIEMOMY THITY KaOes.

K cuacTpio, MHOTHE COBPEMEHHBIE IIJIATHI TOMMYCKAIOT MOAKIIOYCHNE Kabemnei
HECKOJIbKUX THIOB. Hampumep, k rutatam Ethernet MmosxkHo moakirodaTh kak
KOaKCHAIbHBIN Kabelb, Tak U Kabelb TUTa "HedKpaHUPOBaHHAs BUTas mapa’
(LJTP). Bl MOKeTE MCIIOIB30BATh TAKUE ILJIATHI, YTOOBI OPTraHU30BaTh CETh
Ethernet ¢ momoripto KoakcuaibHOTO Kabels. 3aTeM, Mo Mepe POCcTa CETH, BhI
Moxere nepeiitn Ha kadenp UTP (B kKoTOpoM ucmonb3yrores pasbembl RJ-45)
0e3 ycranoBku HOBBIX 1iaT. Ha puc. 5.1 moka3aHa 3aiHsisl CTOpPOHA CETEBOM
IUIaThl, B KOTOPOW MPEIYCMOTPEHBI MOPTHI 7151 UHTep(deiicoB 000MX TUIIOB, a
Takke mopt uHTepdetica ceteBrix ycrpoiicTs (attachment unit interface — AUI).




MopT ansa nogkniove- MopTt unrepdenca
HUA KOAKCHarNbLHOro ceTeBbix NopT RJ-45
kabens ycrposicrs
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Puc. 5.1. CeTteBas nnata ¢ pazbeMamMmu 45is1 NoAKNIYeHNst KoakcnanbHoOro kabens u
kabensa DTP.
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Tpetuii npu3HaK: TIIATHI PA3JIUYAOTCS 10 TUITY IIUHBI, OTPEICIISIOIICH
CKOPOCTh OOMEHa JaHHBIMH CETEBOM M CUCTEMHOU Ij1aT. B HOBeHIMX riaTtax
MEPCOHAIBHBIX KOMITBIOTEPOB MCIOJIB3YIOT CIIEAYIOIINAE THIIBI IITHH.
* Industry Standard Architecture (ISA) — crangapTHas IPOMBIIIJICHHAS apXUTEKTYypa.
* Peripheral .Connection Interface (PCIl) — unrepdeiic mepudepuitHbIX yCTPORCTB.

MpumeyvaHune
lMonb3oBaTenu NopTaTMBHbLIX KOMMNbIOTEPOB (laptops) AOMKHBLI UCNONb30BaTb CETEBbIE
nnatbl ¢ nHTepgencom PCMCIA (Personal Computer Memory Card International
Association - MexxayHapogHasa opraHusaLms npou3soavTenen nnat namaTv Ans
nepcoHarnbHbIX KOMMbIOTEPOB), Ha3biBaeMble Takke PC-kapmamu. Bbl 3aTpygHaeTech
3anoMHUTbL 3Ty abbpeBunatypy? 3anomHuTte ee Tak: "People Can't Memorize Computer
Industry Abbreviations" ("/ltogn He B COCTOSHWWM 3anoOMHUTL abbpeBumaTypsbl
KOMMbIOTEPHON MHOYCTPUn").

Paznmune mexny munamu ISA u PCI B OCHOBHOM 3aKITIOYaeTCsl B CKOPOCTH
obmeHna. CkopocTh 0OMeHa JaHHBIMHU 110 muHE ISA ¢ cCUCTeMHO# TU1aToi
cocraBiseT 16 M6aiit/c npu TakToBOM yactote § MI'1], 4TO B MOMEHT NPUHATHS
crangapta ISA cooTBeTCTBOBaIO CKOPOCTH paboThl KoMIbIoTepa. [To coobpa-
KEHUSIM 00paTHONH COBMECTHMOCTH, 3TH XapaKTEPUCTUKN HE W3MEHSUIHCE.

HTunst PCI, ucnonb3yemblie B COBpEMEHHBIX KOMITbIOTEpaX, 00ECIIeYNBAIOT
0OMEH JIaHHBIMH C CUCTEMHOM I1aToi co cKopocThio 32 MOaiiT/c mpu TaKTOBON
gactore 33 MI'u. OTta ckopocTs BbIle, 4eM y ISA, tak yro muHa ISA obpeuena —
eil Heocraet ckopocTH U Apyrux npeumyuiectB PCL.. Tem He menee,
muHa ISA Gyzaer npuMeHATbCs JOCTATOUHO JI0JIT0, HOCKOJIBKY OHA YCTaHOBJIEHA
B MMOJIABJISIONIEM OOJIBIIMHCTBE KOMIBIOTEPOB. OHAKO €€ CMEPTh HEeM30ekKHa.
Takum 00pa3oM, pekoMeHIyeM BbIOUpaTh ceTeBble Mmiathl ¢ muHoi PCI, HecmoTps
Ha MX HECKOJIBKO OOJIBIIYI0 CTOMMOCTH 110 CpaBHEHHIO ¢ tiatamu ISA.

MpumevaHve
BHeLwHAa ckopoCTb Nnepeaayn gaHHbIX 0ObIMHO YKa3biBaeTcHa B OMTax 3a CekyHay
(6ut/c), B TO Bpems Kak BHYTPEHHsS - B bantax 3a cekyHay (6awvt/c). OguH 6ant paseH
BoCcbMW Butam. MHoro nn ato? OanH cumeon ASCII cooTBeTCTBYET ogHOMY GanTy.

UYeTBepThlli MPU3HAK: TJIATHI PA3JIMYAIOTCS MO BHEIIHEN CKOPOCTH Mepeadn
JAaHHBIX, KOTOPYIO MPUHSATO BBIPAXKATh B MIJIJTHOHAX OUTOB 3a cekyHay (Mowut/c).
CxopocTh Tiepe1aun JaHHBIX, KOTOPYIO MOKET MOJIJIEPKUBATh BEIOpAHHAS BAMHU
J1aTa — BCEro JIMIIb OJIMH U3 KPUTEPUEB, OMPEACTSIONIUX CKOPOCTh PabOThHI




cetu. Cetu Token Ring paboTtarot co ckopoctsimu 4, 16 u 100 Mout/c, a cetn
Ethernet — 60 10, 1160 100 MouT/c. Pazymeercs, BbI MOXKETE OIKIFOYNUTE
KOMITbIOTEp ¢ matoit Ha 10 MOuT/c B ceTh, KOTOpasi paboTaeT co CKOPOCTHIO
100 M6wurt/c, ogHaKO CKOPOCTH Nepeaadn JaHHbIX u3 KomnbeioTepa B LAN Oyaer
OTIPEACISATHCS OBICTPOACHCTBHEM IJIATHI.

MpumeyvaHune
B ckopocTHoM Bepcun Ethernet, HasbiBaemown Gigabit Ethernet, o6ecneuynBaeTcsa
CKOPOCTb Nepenayn gaHHbix Ao 1 [out/c. B HacTosilwee BpemMsi ceTeBble NnaThl,
nogaepXxusarLme nogobHble CKOPOCTH, Ype3BblHaNHO AOPOorn B OCHOBHOM OHM
npegHasHayeHbl 4N pblIHKa HOBENLLUNX CEPBEPOB, a HE KIMEHTHbLIX KOMMbIOTEPOB UMK
3aypsgHbIX CeEpBEPOB.

CepebpsiHasi HUTb, WeJNIKoBas CBA3b - ceTeBble kKabenu

CereBble KaOeaM MOYTH HEBUIUMBI, HO OHU SIBJISIFOTCS] BECbMa BaKHBIM KOMIIO-
HEHTOM Bcelt cetu, K pemaronium akropam, BIUSIOIIMM Ha BEIOOP THIIA Kabess
MO>KHO OTHECTH THI WH(POPMALINU, KOTOPOil 0OMEHHBAIOTCSI KOMITBIOTEPHI (TEKCT,
CIJIO’KHBIE TpaduuecKkue n300paxeHus, BUCO- U ayJUOJaHHbIE), PACCTOSIHUE MEXIY
HUMH U Cpeay, B KOTOPOH J0JDKHA paboTaTh CEeTh, CO3aHHAs C UX MTOMOIIBIO.
[TosToMy BbIOOD THIA Kabels ONpeesIieTCsl TUIIOM CO3/1aBaeMOi CETH OTAEIbHO
B Ka)KJJOM KOHKPETHOM ClIydJae.

MpumeyvaHune
MegHble npoBoAa, UCnosb3yemMble B BUTbIX Napax U koakcuarnbHbIX kKabensix, MoryT
ObITb TMOO MHOTOXUNbHBIMU, MO0 OAHOXUNBHLIMU. MHO20XKUrIbHbIU MPOB0O COCTOUT
N3 nepenneTeHHbIX MPOBOJOB MEHbLLUEro CeYEeHUs, a 0OHOXUIIbHbIU - U3
€dVMHCTBEHHOro npoBoaa. o cpaBHEHWUIO C OQHOXMMbHBIMW, MHOTOXMIbHbIE NPOBOAA
ornmyatrTCsa MOKOCTbIO, MO3TOMY MCMNOSb30BaHWE NOCNEeAHUX NpeanodTUTENbHeE B TEX
MecTax, rae OHM MOryT nogBepraeTcs 3Ha4YMTENbHOW Harpyske, Kotopast MoXeT
paspyLnTb OOHOXMMbHbIV NpoBod. OgHAKO NpU 3TOM Hafdo y4nUThbIBaTb, YTO CKOPOCTb
3aTyxaHusi cUrHana B MHOTFOXWIbHbIX NPOBOAAX Bbille, YEM B OOHOXWUIbHbIX.

KaxkoBblI jke KpuTepuH BbI00pa? VX HECKOJIBKO, OTHOCSIIMXCS KaK K MEHBIM,
TaK U K ONTOBOJIOKOHHBIM Kabensim. Kabesb kax1oro THIa CripoeKTHPOBaH Tak,
9TOOBI PEIIUTH TEM WM HHBIM METOJIOM OJIHY U3 CAMBIX CEPhE3HBIX MPOOIIEM,
CTOSIIIIUX TIEPEe] TFOOBIM THITOM JIMHUU TIEPEIau: MUHUMUSUPOBAMb GHEUUHUE
nomexu, (paououacmomnuwiti wym wn RF (radio frequency) — wiym). 3navansHo B
Ka4ecTBe CPeJIbl Mepeiavur UCTIOIB30BATHCH OOBIUHBIC METHBIE KaOelH, MOCKOIBKY
OHH MPEBOCXOIHO MPOBOISAT dIICKTPUUECKHE CUTHAIBI. OIHAKO 3TO JKE CBOWCTBO
Jie7IaeT UX BOCIIPUUMYHBBIMU K ITOMEXaM, CO3JTaHHBIM JIPYTUMH HCTOYHHUKAMHU
DIIEKTPUYECKUX CHTHAJIOB, HCKAKAFOIIUMH UCXOIHBIN CUrHa. YTOOBI pelnTh
npo0ieMy MMOMEXO3aIUIIEHHOCTH, B KaOelsx HCIOJIb3yIOT BCEBO3MOXKHBIC METOJbI 3allMThI
CHTHAJIBHBIX MPOBOJHUKOB OT BHEIIHHUX IIOMEX, B TOM YHCJIE M TAKHE,

KOTOpBIE JIEJIAIOT X COBEPIICHHO HEUYBCTBUTEIbHBIMU K RF-moMexam.

MpumeyvaHue
McTouyHnkom RF-iyma sBnstoTca anektpomarHmtHele nomexm (EM1 - electromagnetic
interference). Takon Wym reHepupyeTca He TOSbKO Nnepefarommm yecTpoucTsamu. Tak,
31eKTPOMarHUTHbIE MOMEXU reHEPUPYIOT MOLLHbIE SNEKTPOMOTOPLI, JIMHUK
anekTpornepenayun, n3nydyeHns pagapos, Npovne HesalwmeHHble A0MKHbIM 0bpa3om
kabenu n, KOHEYHO, MOLLHbIE paguonepenaTUYnKu.



YeMm MeHee UyBCTBHUTENICH Kabelb K IIoMeXaM, TeM ¢ OOJIbIIeH CKOPOCTHIO
10 HEMY MOXHO MepelaBaTh JaHHbIE, IOCKOJIBKY CKOPOCTbh Iepeaayu Mo aHa-
JIOTOBBIM KaHaJlaM, TAKMM KaK MEJIHbIE ITPOBOJIA, 3aBUCUT OT 4acToThl. [lociennee
00CTOSITENTLCTBO OUYEHb BaYKHO MPH BhIOOpe THMa Kabens. Hepenko meanbie kabenu
Pa3IUYaroT M0 MAKCHMAJIBLHO J0NMYCTHMOM YacTOTe CUTHAJIOB, KOTOPHIE OHU
MOTYT MPOITyCKaTh (MpH 3aJjaHHON BeianurHe ociaabnenus). Eciu
BBI HE IOHUMAETE, YTO 3TO 3HAYHT, TO HE CMOXKETE Pa300paThCs B THITAX Kabemnei.

Yacmoma xapakTepu3yeT KOJIMUECTBO KOJICOAaHUNH HEKOTOPOU BETMUHUHBI
(Hanpumep, HapsDKEHUs) 3a ceKyHy. OHa BeIpa)kaeTcs B replax, Ui Ynciie
MepuooB KojebaHui 3a cekyny. B camom npoctom ciiydae kojaebaHus MOKHO
MpEeACTaBUTh KaK CUHYCOUIaJIbHBIE BOJIHBI (puc. 5.2). IHbIMU cllOBaMU, CUHY-
couJiabHOE KosiebaHue, YacToTa KOTOporo cocrasiseT 8 MI'1, B TeueHne oqHON
CEeKYyH/Ibl BOCEMb MUJUIMOHOB pa3 MPOXOAUT Yepe3 MaKCUMyM. UeM BBIIIE 4acToTa,
TeM 00JIbIlIe CKOPOCTh MEepEMEIICHUs JaHHBIX, IOCKOJIbKY B €IMHCTBEHHYIO
CeKYHy MOXHO "yImakoBaTh" O0JbIee KOJIMYECTBO CIUHHIL U HYJICH.

AWANWANA Npr—
VAAVAVIAV/

Bricokas yacrora

Puc. 5.2. Yem 6ornbLue konedbaHuin cMHycomaanbHOW BOSHbI 3a AaHHbIV Nepuos,
BPEMEHU, TEM BbiLLE YacToTa

BbicokouacTOTHBIE CUTHAJIBI B OOJIBIIEH CTETIEHH M0/IBEPIKEHBI IOMEXaM,
9YeM HU3KOYaCTOTHBIE, IIOCKOJIBKY 33 €IMHUILY BPEMEHHU OHU MEPEHOCST OOJIbIIee
YHCII0 AaHHBIX. Eciin 3T0 He yKia/bIBaeTcsl y Bac B rOJIOBE, B3MJITHUTE €Il pa3
Ha puc. 5.2. [Ipennonoxum, B Te4eHHE TOJIOBUHBI CEKYH/IBl Ha BEICOKO- U
HU3KOYaCTOTHBIE CUTHAJIBI BO3AEUCTBYET Kakas-HUOy b nomexa. (I[lonoBuna
CEKYH/Ibl — HEMaJIOe BPEeMsi, HO 3/IECh MBI COOMPAEMCsI TOJILKO MPUBECTH TIPUMED
u HUuero Oonee.) JlaHHble, nepeaaBaeMble IO KaHAJIaM B 3TH MOJICEKYH/IBI,
ucKa3sATcs U OyayT oTOpoleHsl. B ciydae BBICOKOYAaCTOTHOTO CUTHaa, 00beM
MOTEPSIHHBIX JTAHHBIX Oy/eT 3HAUYUTEIbHO OOJIBIINM, ITOCKOJIBKY 32 OJAMHAKOBBIN MEPHOJ BPEMEHU
OH IIEPEHOCUT OOJIbIIIee KOJTMUECTBO JaHHBIX 110 CPABHEHUIO C
HU3KOYAaCTOTHBIM CHTHAJIOM.

Maxkcumanvnas uacmoma cueHano8 B ONPEICICHHON CTENIEHU XapaKTepu3yeT
Ka0esb TaHHOTO TUIIA (3TO MpeAeIbHOE 3HAUEHUE HE CBSI3aHO ¢ pabouel 4acToToM).
OHa TONBKO YKa3bIBaeT, UTO meopemuyecku puzndeckas cpena kadens cnocoOHa
obecreunBaTh pabOTy Ha JaHHOM YacTOTE, €ClK KaOeab He TOBPEXK/ICH 1
npaBUIbHO cMOHTHpoBaH Hampumep, kabens LITP kareropuu 5 (paccmarpu-
BaeMbIH B CIIEIYIOIIEM pa3Jielie), UMeeT MaKCUMAIIbHYIO YacTOTY Mepeaadn
100 MI', ogHako Juist epeaayy JaHHbIX co ckopocThio 100 MouT/c 1octaTouHO
yacToThl 62,5 MI'11. HactoTa curHaiia u ee cBsi3b CO CKOPOCTBIO NIEpeadu JaH-
HBIX, a TAK)KE TepelaBaeMOi MOIITHOCTBIO OMMCHIBAIOTCA Jajiee B ATOM JIEKLIUU B
pasaene "becnipoBognbie ceTn"



K apyrum ¢u3uueckuM XxapakTepucTHKAM Kaleel pa3HbIX THIIOB OTHOCUTCS
npeodenvHo donycmumas OIUHA ompesKa Kabens, obecneuusanulas nepeoaiy
cuenana (Jns pa3HbIX 4acTOT JUIMHA TaKOTro oTpe3ka Oyzaer pasnas. C pocTom
4acTOTHI 3Ta BeIMYMHA Oy/IeT yMeHblaThes) JljinHa Takoro oTpeska
3aBHCHUT OT 3amyxanus. 3aTyXaHue — 3TO CTETIEHb OCIa0JIEHUs CUTHAJIA HA Y4acTKe
kabens puxcupoBaHHOU JTMHBI (00619HO — 100 M Ha 3a/JaHHON YacCTOTE —

[Tpum pex. ) Uem Gosee moaBepxKeH Kabenb BO3ICHCTBHIO TIOMEX, TEM CHUJIbHEE
3aryxaeT B HeM curHai CriefyeT pa3inyarh 3aTyXxaHue B Ka0ee, BbI3BaHHOE
CcOOCTBEHHBIMHU MTOTEPSAMU (00YCIOBIEHHOE, HAIPUMED, TOTEPSIMHU CUTHAJIA B
JTURIIEKTPUYECKOM 3all0JIHEHUU HU3KOT0 KayecTBa), U 3aTyxaHue, 00yCIIOBICHHOE
U3JTYy4eHUEM CUTHAJIA U3 KaOels (BBI3BaHHOE HEIOCTaTOYHBIM SKpPaHUPOBAaHHEM
CUTHAJIbHBIX MPOBOJHUKOB) B mepBomM citydae mpenenbHO AOMycTUMAast JUIMHA
oTpeska kabemnst OyeT HeOOIbIION, HO BHEITHHE TIOMEXU HE OKAKYT BO3JICHCTBUS
Ha curHan Bo BTOpoM — BHEIIHKE CUTHAJIBI MOTYT HAJIOXHUTHCS HA MepelaBaeMblii
(TT0JIe3HBIN CUTHAT M HCKA3UTh €r0). I yMEeHBIIICHUS 3aTyXaHUs

CUTHAJIa B CETU UCIOJB3YIOT pa3InyHbIe yCTPONUCTBA, HAIPUMED, TOBTOPUTEIN
(perieTupsI), KOTOPHIE YCHJIMBAIOT CUTHAN HA JUTMHHBIX y4acTKax KaOemne.

[Momexu n 3aTyxaHue

XOTsl TOMEXH U 3aTyXaHUEe OJIMHAKOBO BIMSIOT HA NIEpe1avy IaHHbIX, 3TO
COBEPILECHHO pa3HbIe sBIeHUsA. [lomexu — cirydailHbli 2JIEKTPUYECKUNA CUTHAI,
HCKaXXaroUIUH NiepeiaBaeMblii oe3HbIN curdai [Ipu 3ToM BO3MOKHO UCKa-
JKEHE IepelaBaeMbIX JaHHBIX U 00pa3oBaHue (PaKTUUECKH HOBOT'O CUTHalIa
1160 3a cuer gobasieHus "ropoos" (hUMPS) kK cuHyCOUIATBHOM BOJTHE
(roneGanuio) (MOJIE3HBIN CUTHAJ AIreOpandecK CKIaAbIBACTCS C CUTHAJIOM
MIOMEXH, TAKyI0 TIOMEXY Ha3bIBAIOT aINTUBHO#/), THOO 3a cuer
B3aMMOJICHCTBHS C CUTHAJIOM (ITOJIE3HBIN CUTHAN aare0panyecku NepeMHOXKaeTCs
C CUTHAJIOM IIOMEXH, YTO, B CBOKO OYEPE/b, MOXKET POUCXOIUTH TOJIbKO B AKTHB-
HBIX DJIEMEHTaX, TaKylo MIOMEeXY Ha3bIBalOT MYJIbTHUILUIMKATUBHON)
3aryxaHue ke — 3TO OCJIabJIeHHe CUTHAIA [0 Mepe ero MPOX0XKIAECHUS 110 JTMHUU
CBSI3M 3aTyXaHMIO MOJBEPKEHBI JTH00bIe CUTHAJBL. Tak, o Mepe yJaneHus oT
HCTOYHUKA 3aTyXal0T 3BYKOBBIE CUTHAJIBI, U HA HEKOTOPOM PAcCTOSTHUU UX yXkKe
HEBO3MOXKHO pa300path. TOYHO Tak ke, MEKTPUUECKUI CUTHAI, TPOHAS
CIIMIIKOM OOJIBLIIOE pacCTOSTHUE, 3aTyXaeT HACTOJbKO, YTO Mepe/laBaeMble JaHHbIE

HCKaXKaI0TCS.

PacnipocTpaneHre CUTHAJIOB U ITOMEX 10 CETH HAlOMUHAET pacipOCTpaHEHUE
3BYKOBBIX cUTHAJIOB. C IOMEXaMHM Bbl CTAJIKUBAETECH, KOTJ1a pa3rOBapUBAIOT
MHOYECTBO JIFOJIEH, M BaM TPYIHO pa300paTh, KTO UMEHHO U UTO CKa3al, U Jaxe
UIACHTUPUIMPOBATH KaKOM-TMOO0 Tos0c, eciiu ero nepekpsiBaet Apyroi. C 3aTy-
XaHHUEM BbBI CTAJIKUBACTECh, KOI'/Ia KTO-HI/I6y,HI) HaXoauTCsl CJIMIIKOM OaJIEKO OT
(pac, u BBl HE MOKEeTe MOHATh, YTO UMEHHO BaM cKkazaiu. [Ipobiema momex
pelaercss 3KpaHUPOBaHUEM ITIOCTOPOHHHUX "pa3sroBOpoB'", a 3aTyXaHus — yCHJle-
HUEM CHTHaja.,

Kabenu tTuna "Butasa napa".

Ecnu BbI 06epHeTe 0JJMH XOPOIIMiA TPOBOAHUK BOKPYT IPYrOro, TO MOJydnuTe
CHCTEMY IPOBOTHUKOB, B OIPECIIEHHON CTENIEHH 3alIUIEHHYIO OT BHEITHUX
nomex (RF-mrymoB). UIMeHHO Tak M3rotoBieH kabenb ¢ BUTOM napoil. Ha




MIPAKTUKE UCTIONB3YIOT JIBAa TUIIA TAKUX Kabesei: HeoKpaHUpOBaHHAs BUTAs mapa
(UTP) u sxpanupoBannas Butas mapa (STP).

Kabenu UTP u STP umeror aBa otnuuus. [lepsoe: B UTP ucnons3ytorcs
YeThIpe Mapbl IPOBOJHUKOB, a B STP — nBe. Bropoe, u ocHOBHOE, oTIIMYHE
3aJI0’)K€HO B caMOM Ha3BaHuu kadeneil. B STP npenycMoTpeH A0MOIHUTENbHBIN
MIPOBOSIINN CIIOH, OKPY>KAIOIUI BUThIE IPOBO/IA, KOTOPBIA 00ecreunBaeT
JOTIOJTHUTEBHYIO 3aIIUTY OT TOMEX. DTO OTHIO/b HE O3HAYAET, YTO Kabelb
STP Bcerna nyumre 3amuieH oT RF-mrymos no cpaBuenuro ¢ UTP. IIpocto B
Ka0essiX UCIOIb30BaH PA3HBIHM MOIXOM K MpobieMe 3aluThl. TeopeTnyecku, B
kabemsix UTP aBa npoBoja, CKpydeHHbIE IPYT € APYTOM, KaXK]Iblil B OTACIbHOCTH
SIBJIICTCSI IPUEMHUKOM IIIyMa, HO 3TH ITYMbI MPOTUBO(DA3HBIE.

B kabemnsx xe STP npoBogHUKY 3aIUIIEHBI, B OCHOBHOM, JIOTIOJHUTEIbHBIM
IIPOBOJSAIINM CJIOEM, a HE CKPYYMBAHUEM JIpYT C IpyroM. B To xe Bpems,
JOTIOTHUTEIBHBIN 3alIUTHBIN CIIOH 3aTpyIHsET paboTy ¢ kabeaeM, MOCKOIbKY
MpHUIAeT eMy KecTKOCcTh. Kpome Toro, Takas 3amuTa 3¢ (eKTUBHA TOJIBKO MPH
MPABIJIBHOM 3a3€MJICHUH U LETOCTHOCTH IKPAHUPYIOIIETO ci1os. Pazmuuus
mexy kadensmu UTP u STP mokasanst Ha puc. 5.3.

Acconmarus snekTponHo# npombiinienHocTr (EIA), Accormarus terne-
KOMMYHHUKAIIHOHHOHU mpoMbinuieHHocTH (TIA) u HarmonanbHas accomuarnus
npousBoauTenei anektpoodopynosanus (NEMA) ycraHOBWIIN cTaHIapT Kabe-
neit UTP, nonpaznensomuii ux Ha 0Th KaTETOpUid. 3aTéM OHU YIIOJTHOMOYMIIN
opranusaruio Underwriter's Laboratories cepruduuupoBaTh ¥ COPTHPOBATH B
COOTBETCTBHUH C 3TUM CTaHJApTOM Kabeinu, npojaaBaeMble Ha Tepputopuu Coenu-
HeHHBIX [IITaToB. UeM BhIllIe HOMEp KaTeropuu kadesns, TeM OoJblie B HeM
JIOJKHO OBITh CKPYTOK Ha ITOTOHHBIN (DyT U Yalle MEHATHCS (popMa 3TUX BUTKOB
JUTS UCKITIOUeHMs paanodacToTHhIX moMeXx (RFI). Takum o6pa3oM, X0Ts U He
CYLIECTBYET KabeJel, KOTOpbIe COBEPILIEHHO HEUYBCTBUTENBHBI K IOMEXaM, YeEM
BbIle kareropus kabens UTP, tem menee on nonsepskeH nomexam RFI u EMI
1, COOTBETCTBEHHO, 0OecreunBaeT Oosiee OBICTPYIO U TOYHYIO Nepeiavy JaHHbIX.

) ¢ 2

Puc. 5.3. Ctpyktypa kabenen UTP n STP.

lpumeyaHue
Kabenb STP ob6bl4yHO ucnonb3ytoT B ceTax Token Ring, DTP - B ceTax Ethernet
(10BaseT u 100BaseT), n nspegka B cetsix Token Ring.



Jpyrumu cioBaMu, Kabesu KaTeropuu 3 00ecreunBaroT nepeaayy JaHHBIX CO
ckopocThio 10 10 MOuT/c 1 comepxkaT HE MEHEE TPeX CKPYTOK Ha MOTOHHBIN
¢yt. OHU MHOT/Ia BCTPEYAIOTCS B CYMIECTBYIOMIUX JIOKATBHBIX ceTax. OMHaKo
MIPAKTUYECKH BO BCEX HOBBIX JIOKANBHBIX CETAX HCMONb3yloT kabenu UTP kateropum 5, koTopbie
JIOMYCKAIOT CKOPOCTh mepemadu jo 100 MOWT/C U TO3BOJISIIOT PaCIONIOKUTH KOMIBIOTEPH HA
paccrosgHuu 10 90 M.

dpyrve kateropuv kabeneu

Crnemyer OTMETHUTD, UTO Ka0ellb KaTETOPUH 5 OTHOCUTCS K BBICHIEMY cepmughu-
YupoeaHHoMy CTaHAAPTY Kabesel ¢ BUTbIMH napaMu. [IomuMo Hero, CyIiecTByoT
elle He MPOoIIeAINe cepTU(UKALUIO CTAHAAPTHI: YIyUllIeHHAs KaTeropus 5 u
KaTeropus 6.

KaGenp yinydineHHOM KaTeropuu 5 mo100eH Kadero KaTeropuu 5 (BEICOKO-
ckopoctHoi UTP), oqHako HecKonbKO ycoBepIieHCTBOBaH. [1o cpaBHeHHU!O €
OOBIYHBIM KabeseM KaTeropuu 5 popma BUTKOB Kalessi HAMHOTO pa3HooOpasHee,
Kpome Toro, B HeM UCII0JIb30BaHbI IPOBOA MOBBIILIEHHOT0 KauecTBa. Kak mpasuiio,
9TH Ka0eJu MO3BOJISIIOT MPOIYCKAaTh CUTHAJBI ¢ yacToTor 0 200 MI'1r. Tloka He
U3BECTHO, KAKUM 00pa3oM Kabellb yIydIlIeHHON KaTeropuu 5 OyJeT onucaH B
crangapte. Bo3moxHO, B HeM OyzeT yKka3aHa npeaeibHast 4acToTa JIM00 CTaHIapT
notpe0yeT moAaep>Kku 4acToTel He MeHee 300 M.

Kabenp xkateropuu 6 oTHOCHTCS, ckopee, K Thy STP, mockosibky B HeM
peayCMOTpeHa 00s13aTeNbHas H30JISIIKSL BUTON Tapbl IPOBOAIIEH (OITBrow.
IToka He sICHO, KaKHe 4acTOThI OH OyJIeT IPOIYCKaTh, a TAK)Ke TPeOOBaHUS
crangapta. Bo BcskoM cirydae, ero npeieiabHOe 3HaU€HHE YaCTOTHI JJOJKHO
coctaBisITh 350—600 MI'1. B cranmapte kareropuu 6 ocTaeTcsi HEMaJIO HEPEIICH-
HBIX BOIIPOCOB, HAIIPHMEP, THIT HCIIOIB3yEMOTO Pa3beMa, TOUHOE OTIPEIEIIEHUE €T
THUIIA, a TAKXKE MOAJIEpKUBaeMasi CKOpOCTh nepenadyn. Bee aTo moka meraer
OoJiee MHUPOKOMY MPUMEHEHUIO Kabelst KaTeropud O.

KaGens kareropuu 5 cootBeTcTBYeT TpeboBanusMm cetu Fast Ethernet, kortopas
MOJ/IEPKUBAET CKOPOCTH Mepenayu JaHHbix A0 100 MouT/c. 3auem ke Hy>KHbI
6onee "ObicTphie" kKabenu? B ocHOBHOM, OHM HE0OX0auMbI B ceTsix ATM u
Gigabit Ethernet, paboTaroimux Ha 4acToTax J0 HECKOJIBKHX coTeH MI'I|
(350 MI'y B ATM). ITo cpaBHEHHIO € 3THMH CKOPOCTHBIMHU ceTsiMu Fast
Ethernet nanomuHaeT ycrapeBmmii aBToMoOmIb (Harpumep, Pontiac Oldsmobil)
Bamero otua. [Ipu yacrore, He npesbimaromieii 100 MI' kabens kaTeropuu 5
HE B COCTOSIHMM 00ECTIeYNTh TaKUe CKOPOCTH TMEpeaayd, MOITOMY CIIeIyeT 00
yaydiaTh Xapakrepuctuku kadenst UTP, mubo nepeiiTu Ha ONTOBOJIOKOHHbIE
Kalenu.

Kpowme Toro, B uznenusx pupmsl IBM npegycmoTpeno ucnoib3oBanue
kaOeJeil pa3IMYHbIX TUIIOB C BUTOM Mapoil U ABYX TUIIOB ONTOBOJIOKOHHBIX
kabeneil. KaGenu moapasaenstorcs no pyHKIMOHAIBHBIM ITPU3HAKAM, a HE 110
crenenn ycroitunBoctu K RFI. Hike nepeunciens! Tunbl kabenel ¢ BUTON mapoil.

Tun 1. OgHOXWIBHBIN Ka0enb STP, ucronp3yeMblid AT TIepelavun JaHHBIX.
Kaxplif kabenb COCTOUT U3 IBYX Map MPOBOJIOB.

Tun 2. Coyeranue 4eTblpex HEIKPAHUPOBAHHBIX U IBYX SKPAaHHUPOBAHHBIX
OJTHOXKHJIBHBIX ITPOBOJIOB B €IMHOI 060ouke. HeakpaHupoBaHHbIe TPOBOJIA
(UTP) mpeaHa3HaueHsl A1 MepeIadn pedeBbix coodmienwuii (Voice transmission),




a skpanupoBanHbie (STP) — maHHBIX.

Tun 3. CocTouT U3 YETHIPEX Map OJHOKMIHHBIX IPOBOJOB, HCIOIB3yEMbIX
JUTS TIepeIadyl PEYEeBBIX COOOIICHUH U TJAaHHBIX.

Tun 6. CocTouT U3 ABYX Nap MHOTOXKHIIBHBIX KaOenel. Bo MHoroM nmogo6ex
TUIy 1, 0IHAKO BMECTO OJJHOKHJIBHOT'O UCTIOIB3YETCSI MHOTOXHUIIBHBIN MPOBOJI.

Tun 8. CienmanbHbIN T10cKHi Kabenb STP, 4To mo3BoIseT NpoKIIaIbBaTh
€ro Moj KOBpamu.

Tun 9. Coctout u3 AByx 3xpaHnupoBaHHbIX ap STP, MOKpBITEIX crielMaIbHON
obomoukoii (plenum), a ve monmuBuHUIXIOpUAOM (PVC), M0O3TOMY €10 MOKHO
MIPOKJIAJIBIBATH B MIEPEKPBITUSAX MEX Y dTaxkamu 31aHus. [Ipu ropennn PVC
BBIJIETISICT TOKCUYHBIE T'a3bl, TO3TOMY, UTOOBI Kabellb COOTBETCTBOBAJ MPaBUIaM
MO’KapHOU OE30MaCHOCTH, UCIIONIE3YIOT HHYIO 000JI0UKY.

Kak npaBmiio, B CETSX, MPOJOKEHHBIX KaOesIMU C BUTBIMH TTapaMu, KaX1as
ceTeBast IUIaTa COSAMHACTCS C IICHTpaIbHBIM KoMmyTaTopoM (centrally located
switching area). 9to MoxeT ObITh JTHOO KOHIIEHTPATOP, JTHO0 TOAKIIOUCHHBIH K
HEMY 6pe3HOU COeOuHUme b, KOTOPBIA CIY)KUT TOYKOU TOAKIIOYECHHS MHOKECTBA
kabeneit. KoHlieHTpaTophl MoApoOHO paccMaTpyBarOTCs B JeKuuu: "JlonoaHuTepHOe
ceTeBoe o0opyaoBaHue".

KoakcuanbHble kabenu
Koakcuansable kabenn yacto HasbiBaroT kademsamu BNC, ceTh Ha UX OCHOBE
Ha3bIBatoT "ToHKOH" ceThio (Thinnet). OHu COCTOAT U3 IIEHTPATBHOTO MEIHOTO
MIPOBOJIHUKA, 3aKJIFOUYCHHOTO B U30JIAIIMOHHYIO 000JIOUKY, ITOKPHITOrO CIIOEM
AIFOMHHUEBON MJIM METHOM OIUICTKH, KOTOPAs 3aIllMINAcT MPOBOAHUK OT RF-
noMex. KoakcuasnbHbiil kabellb COCTOMT U3 YeThipex yacteit (puc. 5.4):
* [ICHTPAJIBHOTO MPOBOIHUKA, HA3BIBACMOTO 8HYMPEHHUM NPOBOOHUKOM,
* U30JIAIUOHHOTO CJIOS, HA3BIBAEMOTO OUINEKMPUKOM, KOTOPBIH OKPYKaeT
BHYTPCHHUH MPOBOIHHK;
* cj1051 (hOJIBTH MITH METAJTHUECKOM OTUIECTKH, HazbiBaeMoro oxkparom (Shield),
MOKPBIBAIOIIETO TUDIIEKTPUK;
* CJI0S1 BHEIITHEH M30JISAIIUMH (HapyKHAS 4acTh KaOelis), Ha3bIBAEMOTO 3aU/UMHbIM
nokpoimuem (jacket).

Buewnss uzonsuuna
(3awuTHOE NOKpLITHE)

BHyTpeHHUIA NpOBOAHUK

BHyTpeHHUiA
u3onaTop
{AN3nexTpuK)

fMpoBoasuian anloMmuHueBan
onneTtka (IKpaH)

Puc. 5.4. KoakcuanbHbIl kKabensb.

CKOpOCTb Iepeauu JaHHBIX M0 KOAKCHATBHBIM KaOeJIsiM He TIPEBhIIIacT
10 M6ut/c. I1o coBpeMEeHHBIM CTaHJapTaM 3TO HEMHOTO, OJTHAKO B HEKOTOPBIX
ciydasx kabemnu storo tuna npeanouturensHee UTP. Bo-nepBoix, npenenbHas
uirHa yyacTtka kadens UTP cocraBnser 100 M, a koakcuansHOro kabdens — 6oee
800 m. Oxnako nocne 185 M He0OX0MMO YCHIIUTh CUTHAJ ¢ IOMOIIBIO YCTPOMCTBA,



HA3BIBAEMOT0 108MmMopumesnem, KOTOpoe paccMaTpuBaeTcs B Jekiuu: " Jlomonau-
TEILHOE CETeBOE 00opyaoBaHue" .

Bo-BTOpBIX, BBI MOKETE UCTIOIB30BATh KOAKCUAIbHBIC KaOeH JIJIsl PSIMOTO
COEIMHEHUS] KOMIBIOTEPOB APYT C IPYroM (BMECTO COEIMHEHUS C LICHTPAIbHBIM
KOHIICHTPATOPOM) B ITOCIIEAOBATENBHYIO [IEMb. DTO 04€Hb YA0OHO, €CIi HE00X0-
JIUMO COEJIMHUTH BCETO JIMIIb Mapy KOMIIBIOTEPOB B OJHOW KOMHATE, TOCKOJIBKY
OTIIaJaeT HaJJOOHOCTh B MPUOOPETEHUH KOHIICHTPATOPA.

MpumeyvaHune

Ha npakTuke ncnonb3yeTcsa BTOPON TUN KoakcuanbHOro kabens, HasbiBaembIn
"moncmol cembr” (Thicknet). OH npuMMeHsAeTCa B YCTapeBLUMX CETSX U B
HacToslLLlee BpeMsi BCTpeyaeTcsa peako. Y aToro kabens Gonblias NPoTSKEHHOCTb
paboumnx yvacTtkoB, 4em y Thinnet, ogHako C HUM HaMHOro cnoxHee pabotaTb. OH
HaCTOJSIbKO XXECTKUW, YTO OOWH 3HAKOMbIM MOAPSAYMK, HasbliBaeT ero "3amepsLumm
XenTbiM CafoBbIM WaHroM". Ha npakTuke TONCTble CeTU WUCMNONb3YT He Ans
COeAMHEHMs CaMMX KOMMbIOTEPOB, a ANs COo34aHus CeTeBOW Marucrtpanmu
(backbone), K KOTOpOWM MpoYMe KOMMbLHTEPbLI MOOKIOYEHbI KOPOTKMMKU OTBOOAMU
TOHKOrO KoakcuarnbHoro kabens.

OnTOBONIOKOHHLIE Kabenu

OpuH U3 myTeit pemienus npoodiemsl 3amuThl oT RF-nomex, 3akitoyaercs B
TOM, YTOOBI MTOJIHOCTBIO Pa3pyOUTh ATOT ropaueB y3el. YToOsl caenath Kadenb
COBEPILIEHHO HEYyBCTBUTENbHBIM K EMI, MoxHO coBepiieHHO oOTKa3aTbCcsi OT Mepeaadu
AIEKTPUICCKUX CUTHAIIOB. J[JIs1 3TOT0 MOKHO UCIIOJIB30BATh ONMOGO-
JIOKOHHbLe Kabenu.

OnToBOJOKOHHBIE KaOean HeYyBCTBUTENbHBI K RF-11ymMy motomy, 4To aiis
nepeaadu JaHHBIX B HUX IPUMEHSIOT CBET, a HE AJCKTPUUYECKUE UMITYIIbCHI.
CBeT MpOXOJIUT MO TOHYANIIICH CTEKISHHOMN WIIH TJIACTUKOBOW HUTH, TTIOKPBITOM
TOHKHM H30JIAIIMOHHBIM CIIOEM, Ha3bIBaeMbIM obo.10ukotl (Cladding). Obomouka
OKpY’K€Ha MOKPBITHEM, KOTOPOE 3allIMIIAET HEPOUHyto HUTh. Ha puc. 5.5
MOKa3aHa CTPYKTYpa ONTOBOJIOKOHHOTO KaOes.

A

/ / / N
NokpkiTHe Usonsuun  OBonouka /

CepauesuHa BOokHa

Puc. 5.5. ONToBONOKOHHbIN Kabenb

Kak BbI moOHMMaeTe, ONTOBOJIOKHO — KPUTHUYECKHH JIEMEHT Cpe/ibl Tiepeiaun
TaHHBIX. Ha KaX/10M KOHIIE BOJIOKHA HAaXOAUTCS YCTPOMCTBO, KOTOPOE HAa3bIBACTCS
KoOek nim xkojaep/nexkoaep. Komek orBeuaer 3a nmpeodpa3oBaHue TaHHBIX B CBE-
TOBBIE UMITYJILCHI M 0OpaTHOE UX NMPeoOpa30BaHUE B SJIEKTPUUECKUE UMITYIIBCHI,

C KOTOphIMHU paboTaeT komibioTep. YToObI epeaars naHuble, ceetouon (LED)
WIN J1a3ep, HaXOSIIUICA Ha OJHOM KOHIIE ONTOBOJIOKHA, TIOCBIJIAET MO Kabesto
CBETOBBIC CHTHAIIBL. KOT/1a 9TH CUTHAJIBI TOCTUTAIOT APYroro KOHIIA Kabers,
OHH NPeoOpPa3yIOTCs B UCXOAHYIO (JIEKTPHUECKYIO) (hopMy.

MoxeT moka3aTbcs, 9T0 Tpa(uK ONTOBOJIOKOHHOTO KaOessl orpaHHUYeH
€IMHCTBEHHBIM TpakToM naHHbIX (path of data), Ho 3To He Tak. Bo-nepBhIX,



OIITOBOJIOKOHHBIC KaGGHI/I MOTYT COCTOSATH U3 HCCKOJIBKUX BOJIOKOH, UYTO IMO3BOJIACT
IepeIaBaTh JaHHBIC I0 MHOXKECTBY TPakToB. UeM OoJibIlie BOJIOKOH B Kadele,
TEM 60J'IBLHC JaHHBIX MOXCT NPOXOAUTH IO HEMY OAHOBPCMCHHO (TO‘IHO TaK XK€,
KaK JIOpora ¢ 4eThIpbMs ITOJIOCAMH MOXET MPOITYCTHTh HAMHOTO OOJIbIIE MAIIUH,
YeM OJHOIOJIOCHA).

Bo-BTOpPBIX, CYIIECTBYIOT ONTOBOJIOKOHHBIC KaOCIH JIBYX THIIOB: OJHOMOJIOBBIC
1 MHOT'OMOJIOBBIC.

MpumevaHue: Modoul (mode) Ha3biBaloOT Nyd CBETA, BXOAALLMIA B ONTOBOSIOKOHHbIN Kabenb
nopg onpeaesieHHbIM yrrioMm.

OnHOMOIOBBIH Kabelnb nepeiaeT JaHHbIE 110 JHMHCTBEHHOMY TPAKTy
(path). JIy4 cBeTa B TakoM Kabesie HMEET BHICOKYIO HHTEHCHBHOCTD, TOATOMY
OJIHOMOJIOBBIE Ka0ey NepejatoT JaHHbIE Ha Oompline pacctosiHus. [loaTomy
OHH TMIPUTOJIHBI INOO IJI CUCTEM, TPEOYIOIINX UHTEHCUBHOTO Tpaduka, 1100
JUIS Tlepeiadu Ha OOJIbIINE PAaCCTOSHUSL.

MHOromMo10BO€ ONTOBOJIOKHO OJHOBPEMEHHO MPOIMYCKAET M0 Kabemlto MHO-
&ecTBo MoJl. Ha mpakTuke UCIoib3yroT Ba TUIIA MHOTOMOJIOBBIX ONTUYECKUX
BOJIOKOH: ONTOBOJIOKHO CO CTYNEHYaThIM M3MEHEHHEM IOKa3aTessl MPeIOMIICHUS U TpaJueHTHOe
OIITOBOJIOKHO. B onmosonokne co cmynenuamoim usmenenuem
nokaszamejs npelomMieHus CBETOBbIC JIyUH JBUTAIOTCS BHYTPH KaOess Mo 3Ur3aro-
00pa3HbIM TPaeKTOpUsIM. B epaduenmnom onmoeonoxkne CBETOBBIE IyUd CIEIYIOT
110 0oJiee 3aKpyTIIEHHBIM TPAEKTOPUSM, HATOMUHAIOLUM CUHYCOUIAIbHYIO BOJIHY

(puc. 5.6).
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Cucrema co CTyneH4aThiM U3MEHEHNEM NOKa3aTens NPenoMeHnn:
cBeT cneayer No Kabenio no aursaroo6paszHon TpaeKropun
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Cucrema ¢ rpaameHTHLIM ONTOBOJNIOKHOM: CBET crieayet no Gonee
nNasHOMW TDaeKTODUU

Puc. 5.6. MHoromogoBble kabenn ogHOBpEMEHHO NepefaroT HECKOSTbKO Jyvern cBeTa.

N3-3a Toro, 4yTo nepenaercss MHOKECTBO CBETOBBIX JIy4el, TPOXOIAIINX IO
MHOT'OMOJIOBBIM Ka0eJsiM 000MX TUIIOB, CBETOBBIE UMITYJIbCHI IIOIBEPIKEHBI
MoOanbHOU oucnepcuu, T.e. paccesHuIo ucxoaxHoro umnynsca. (Ilpomece pac-
MIPOCTPAHEHHUS IPSIMOYTOJIBHOI'O UMITYJIbCa MOJ00€EH 3a0ery KOMaH/ bl CIIOPT-
CMEHOB: Ha CTapTe OHM CTOAT Ha OJHOM MpPSIMOI TMHUH (BEpIIMHA UMITYJIbCa
mwiockast). [locne crapra Gosiee ObICTphIE BHIPHIBAIOTCS BIIEPEA U IPUXOJAT K
¢unnry nepsbiMu. [Ipu 3ToM HUKaKoi# npsiMoit TuHUK HeT. HeT u mimockoit
BEPIIHUHBI UMITYJIbCA).

Paccestnue 3amenssieT mpoxoxkJIeHHE CUTHANA, TI0ATOMY OJJTHOMOJIOBbIE KaOenu
nepenarT ObICTpee 0THOMOOBBIX. UTOOBI MOHATH, TOYEMY TaK IPOUCXOJIUT,
npeacTaBbTe cede, YTo Bbl OpocHin Msid BHU3 10 TpyOe. Eciiu BbI Opocninn
TOJIBKO OJIUH MY, U OH JIETUT, HE KacasiCh CTEHOK TPYObl, TO OH OyJET JBU-
ratbcsi ObICTpee U TOUHEe, YeM eCJId Obl OTCKaKUBaJI OT CTEHOK. TOYHO Tak JKe,
KaK OTCKaKMBaHHE Ms4a OT CTEHOK TPYOBbl, 3aMeJISIET €ro ABM)KEHHUE, CKOPOCTh
CBETOBOTO JIy4a 3aMeJIsieTCs OTPaKeHNUEM OT I'PaHHIIBI ONTOBOJIOKOHHOTO Kabeds.



MpumevaHve
OpHomopoBble Kabenu [opoxe MHOrOMOAOBLIX WM MOFyT nepedaBaTb CUrHam Ha
Bonblune paccTosiHus, He Tpebysa ycuneHuns. NoaTomMmy MHOroMoaoBbIe Kabenn yaue
NPOKNaabiBalOT BHYTPW 34aHUA, @ OOHOMOLOBbIE - MeXAy 34aHUSMMU.

OnTrdeckre BOJIOKHA MOYYHIIH OOJIBIIOE PACTIPOCTPAHCHHE B KAUECTBE
MaructpaibHbIX JIMHUK LAN ¢ 0TBOZaMH Ha KaX Iyt pabodyro CTaHIIMIO C T10-
Mmorrsio kadeneit UTP B ceTsix ¢ HanpspkeHHBIM rpadukoM. ONTOBOJIOKOHHBIE
Ka0enu peiko MPOKIIAbIBAIOT K pab0YMM CTOJIaM Io ByM npuunHam. [lepBasi:
onu npopoxke UTP (B pacuere Ha HOrOHHBIN GYT) U TPEOYIOT I YCTAaHOBKH
HEKOTOPBIX CHELMANBbHBIX 3HAHUH, YTO TaKXKe YIOPOKaeT MpUMEHEHUe Kabemnei.
Bropas — cBsizana ¢ nosisiienuem cetu Fast Ethernet, koropas noanepxuBaer
ckopocTh nepenaun 10 100 Mout/c mo kademto UTP. Ona He nocturia CKopocTu
paboThl ONTOBOMIOKOHHBIX NUHMH B ceTsix FDDI, ognako conepuuyaer ¢
Hell. Ho MOCKONbKY i1 HEKOTOPBIX MPHIIOKEHUH TpeOyeTcs BBICOKAas CKOPOCTh Mepefaud, a
CTOMMOCTH ONTOBOJIOKOHHBIX KaOellel maiaet, BEposTHO, BCKOPE
BBl BCTPETUTE UX U Ha pabOUMX CTaHIIMSIX.

Ecii onTOBOIOKOHHBIC KaOeJIN CITMIIIKOM JOPOTH JUIsI IIPOKJIAIKK Ha pabodne
CTaHIIMM U HE BCerja 00ecrneuynBaroT OOJIbIIYI0 CKOPOCTh, yeM UTP, mouemy xe
HX UCHOJIB3YIOT BoOOIIe? Bo-nIepBhIX, 3TO deticmaumenbHo CKOPOCTHBIE KaOenu
1, KpOMeE TOT0, IIMPOKOIOIOCHBIE Ka0eIH MPEeBOCXOIHO MOAXOAST IS Iepeladn
rpaduka ¢ KpUTHICCKIUMH TPEOOBaHUSIMH, HAIPUMED, BUJICOTAHHBIX. BO-BTOPHIX,
MIOCKOJIbKY TI0 Ka0eJo mepeatoTcsl CBETOBbIC, a HE DJIEKTPUYECKHE, CUTHAJIBI,
OIITOBOJIOKOHHBIE Kabenu adbcontoTHO HeBocnpuuMunBbl K EMI u FRI. IToatomy
CUTHAJIbl MHOTJ]a MOTYT MPOXOAUTh HECKOJIBKO MUJIb 0€3 MaJeHIlero ucKaxeHus.
HekoTopsie TUTIBI ONTHYECKUX BOJIOKOH JOITYCKAIOT MIEpelady Ha PACCTOSTHHE
1o Tpex muib B cpene LAN, a B cpene WAN, ¢ mOMOIITEI0 MOITHBIX JIa3€PHBIX
YCTPOMCTB — 4epe3 BCIo cTpany. Kpome Toro, OnTOBOJIOKOHHBIC KaOeH MOJIe3HbI
B OTACHBIX CPe/iax, MOCKOJIbKY HE HCKPST B MEeCTaX MOAKIIOYEHHUs (UTO MOTEH-
IIUATFHO BO3MOKHO TP MCIIOIB30BAHUH JICKTPHUSCKUX Kabenei). bonee Toro,
B HUX HE UCMOJB3YETCSI METaJLI, TOITOMY Kabeln yCTONYHUBBI K KOPPO3HUH.
Hakomner, K ONITOBOJIOKOHHOMY Ka0eJi0 TPy THee TOIKITIOYNTh HECAHKITHOHUPO-
BaHHBIN OTBOJI, YeM K MEHOMY, IOATOMY OH JIy4Ille 3alHIIEeH 1, CJIe0BaTENbHO,
MPEIOYTUTEBHEE TS CO3TAHMSI 3aCCKPEUCHHBIX JIMHUH CBSI3H.

CpaBHUTENBHO HOBBIH BUJ ONTOBOJIOKOHHBIX CETEH — ONMmMoBOIOKOHHbIE KAHANbL —
CTHPAET Pa3InIre MEXITy OTIACIEHBIMHU YCTPONCTBAMH H CETHIO, IPHUEM JIAXKE B
0oJbIIIel CTENeHH, YeM ITO YK€ JOCTUTHYTO B JIOKANbHBIX ceTsAX. CKOpOCTh

paboThl ONTOBOJIOKOHHBIX KAHAJIOB MOKET J1aXKe MPEBBICUTH CKOPOCTh PaOOThHI
FDDI.

BecnpoBoAHbLle ceTn
BCCHpOBO,I[HBIC CCTHU HC CTOJIb TAMHCTBCHHBI, KaK MOXKCT I10Ka3aTbCs. ITo

CYIIIECTBY, B HUX 00€CIIEUYNBACTCS COSAMHEHNE IBYX YCTPONUCTB 0€3 MPOKIAIKH

Ka6eJ1$I MCKAY HUMMU. Takue cetu B HaH60J’ILH.IefI CTCIICHU ITIOJIC3HBI B CJICAYIOIIUX

cirydasx.

* [IpoBoaHas CBsA3H HEBO3MOYXKHA JTMOO HEITOMEPHO JOPOTA IO COOOPAKEHHUSIM MaTepHaTHHO-
texuuueckoro (logistical) obecrnieuenus.

* KinenTs! (HanpuMep, MoJIb30BaTeIN MOPTATUBHBIX KOMITBIOTEPOB) YaCTO COEAUHSIOTCS U




OTKJIFOYAIOTCS OT CETH, JIM0O HE UMEIOT IOCTYIa K IEPCOHATILHOMY KOMIIBIOTEPY,
IIOJKJIFOYEHHOMY K CETH.

* KineHTsI ceTn 9acTo nepeMEIIarnTCa ¢ MECTa Ha MECTO.

OpHako, eciy Ha TO HET 0COOO0N MPUYHHBL, CO3/1aBaTh CETh (MJIM YaCTh CETH),
UCTIOJIB3YsI OECIPOBOIHBIC COCAUHCHUS, HE PEKOMEHIyeTCs. becrpoBoIHbIe
ceTd paboTarOT MeJICHHEEe, YeM UX MPOBOIHBIC AHAJIOTH U B OOJIbILICH Mepe
MO/IBEPXKEHBI ToMexaM. B To jxe BpeMsi B HEKOTOPBIX CIydasiX OHU HE3aMECHHMBI.
Hamnpumep, cocraBiieHre HHBEHTAPHBIX CIIMCKOB HAMHOTO 00JIEr4aeTcst ¢
MOMOIIBIO TOPTATUBHOTO KOMIIBIOTEPA, COSMHCHHOTO C CEThIO OECIIPOBOIHOM
CBSI3bI0, YTO MPOIIIE, YeM C POBOJIHBIM TEPMUHAIIOM, KOTOPbI HEOOXOAMMO
MOCTOSIHHO JICPYKATh BKIIFOUCHHBIM ISl BBOJIA YKCEIL.

[Mpunnun paboThl 6ECIPOBOIHBIX CETEH TOYHO TAKOM XKe, KaK U Y IPOBOTHbIX.
WHTEHCHUBHOCTh Pa0OTHI U CKOPOCThH TEepPelavyd CHTHAIA JaHHBIX 3aBHCST OT €r0 YacTOTHI U OT
4acTOThI Hecytel (carrier frequency). Yactora Hecylieit 3aBUCHT
OT YaCTOThI CUTHAJIA TAHHBIX. B 3TOM OTHOMICHUH OECIIPOBOIHBIC CETH MOYKHO
pa3eNuTh Ha JBa KJiacca: UCIOIb3YIONIUE PAAMOYaCTOTHBIC CUTHAIBI U HH(pa-
KpacHble. Paduouacmomuvle cueHa bl 3aHAMAIOT MIUPOKYIO MOJIOCY Y4acTOT U
CIOCOOHBI OrubaTh npensarcTBus. OJHAKO CKOPOCTh 0OMEHa PaIHMOCUTHATTAMH
OTHOCHTEJIBHO HEBBICOKA. HacToTa unppakpacuvix cuenaios u CKOPOCTh UX mepe-
714 OYCHBb BBICOKA, OJIHAKO ATOT CHUTHAJ PACIIPOCTPAHACTCS TOJIBLKO B MpEIeax
IIPSAMON BUJUMOCTH.

CoeduHeHue Kaberel ¢ cemesebIMU rniaamamu

[Tpuobperenue kabenel U CETEBBIX IJIAT — HEMAaJIOBAXKHBIHN dTar paboThI MO
CO3JIaHMIO JIOKAJIbHOMU ceTu. Bam erie npeacTouT 3acTaBUTh UX "pa3roBapuBath"
apyr ¢ apyrom. C 3Toi LENbI0 MPUMEHSIOT pa3beMbl, HA3bIBAEMbIE COCTUHUTEISIMU
(KOHHEKTOpaMH).

Pa3sbembl Ang KoakcuanbHbIX Kabenewu
Z[J'ISI COCINHCHUS KOAKCHAJIbHBIX Ka6enel71 I/ICHOJ'Ib3y10T paS"beMBI (HepeXOI[HI/IKI/I) Tpex
THUIIOB.

* Tpoiinuk (T-pazvem);
* BNC-pa3zbemsr;
* TepmuHnarop.

TpoitHUK CBOMM IITHIPEBHIM PAa3beMOM TMOJKIIOYAECTCS K THE3IOBOMY pPa3beMy CETEBOM
IIJIAThI, PACIOJIOKEHHOMY Ha METaUIM4ecKou maHke. K TpoiiHuky
MO>KHO MOJKIIOUYHTH 1Ba pazbema BNC (puc. 5.7).
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Puc. 5.7. K T-pasbemMy MOXHO nogcoeanHuTb pasbem BNC.

Pazsem BNC (puc. 5.8) BcraBnsiercs B T-pazbeM, IpUCOSTUHEHHBIN K ce-
TeBol miate. Takoe MOAKITIOYEHHE MIaThl K KaOeslo UMEET XapaKTepHYIO
dbopmy (puc. 5.9) 1 MOXKET TaKKe HCTIOIB30BAThCS I COSAMHEHUS OTPE3KOB



KOAKCHAJIBHOTO Kades.
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Puc. 5.8. BNC-pasbeM No3BonsieT COeANHATb KoakcnarnbHble kabenu apyr ¢ opyrom.
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Puc. 5.9. Pazbem BNC ncnonb3syetca onga NnogknioyeHnUss KoakcuanbHOro
kabens k T-paszbemy.

TepmuHaTOPHI (HArPY30UHBIE PE3UCTOPHI) YCTAHABIMBAIOT HA KOHIAX CETEBBIX
cerMeHToB (puc. 5.10) 1 UCHONB3YIOT /1JIS1 COIVIACOBAHUS KOHIIOB KaOeJs.
(AxTHBHOE (OMHYECKOE) CONIPOTHUBIICHUE TEPMUHATOPA JOJHKHO PABHATHCS BOJ-
HOBOMY COIIPOTHUBIICHUIO KOAKCHAIBHOTO Kabest.). Eciau Ha kaxom
KOHIIE KOAKCHAJIbHOTO CETMEHTA HE YCTAaHOBUTH TEPMHHATOPBI, CHTHAJT OyAeT
OTpaXkaThCsl OT KOHIIA Ka0eJIsl, YTO MPUBEAET K MOSBIICHUIO MeHesblX NAKemos.
[Tocnennue 3aMeUIAIOT pabOTy CETH, TOCKOJIBKY MOBBILIAIOT CETEBOM TpaduK, U
MOTYT UCKAa3UThb AaHHBIC, €CJIM OHU HCOTIIMYMMBI OT IMMOAJIMHHBIX ITIAKETOB Co-
IJIACOBaHUE rapaHTUPYET OTCYTCTBUE TAKMX MAKETOB, KOT/1a CUTHAJI IOCTUraeT
KOHIIa CETMEHTA.

Puc. 5.10. YTo6bl n3bexatb NosABNEHUS TEHEBbLIX MAKETOB, K KOHLLAM KOaKCcuarnbHbIX
CErMeHTOB HEOBX0AMMO MOAKIYUTL TEPMUHATOPbI.

MNpumeyaHue

TepMnHaTOpPbl MOTYT UMETL pasfnyHble CONpoTUBNEHUs (ons kabenen ¢ BONTHOBLIM
conpoTtusnennem 50 n 75 Om) Kak npaBmno, Ang NnOCTPOEHUSI KOMMNbIOTEPHbIX CETEN
ncnonb3yloT kKabenb ¢ BONHOBbLIM conpoTusrieHnem 50 Om Mokynas TepmuHaTop,
OyaobTe BHMMaTENbHbI, MOCKOSbKY COBMecTHasi paboTta TepMUHATOPOB pasHbIX
HOMMHaNoB HeBO3MOXHa B 6onblIMHCTBE criydyaeB B Npogae eCcTb MMeHHO 50-OMHble
TEPMUHATOPbI.

Pasbembl ansa kabenen "Butaa napa"
Jns noaxmtouenus kabener UTP ucnone3ytoT pazbemsl RJ-45, koTopbie




HECKOJIbKO HAIIOMHHAIOT Pa3beMbl JUTS OAKIIOYEHHUS TeIe()OHHBIX allapaTos,

OJIHAKO BBITJISAIAT 6ojiee MaccuBHO (puc. 5.11). OHuU ycTaHABIMBAIOTCSA Ha 000HX

KOHIax Kabens OIUH KOHEI[ B IUIaTy KOMITBIOTEpPA, a BTOPOM — B KOHIICHTPATOP WIJIM BPE3HOM
coeMHUTENIb MOHTaxkHOro Imkada (wiring closet). Ilo cymectBy, Kkabeab HamoOMHHAET
TeneOHHBIN, OJJHAKO HECKOJIBKO TOJIIIIE.

s
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Puc. 5.11. Ha kaxxgom KoHue ceTeBoro kabens UTP HaxoguTtca pasbem RJ-45.

He Bce xabenu UTP npeana3zHaueHbl TOJIBKO ISl COSAMHEHUS KOHIIEHTPATOpa
C ceTeBOM I1aTOM. B HEKOTOPBIX CETSIX MOYKHO MCIIOJIb30BaTh KPOCC-Kabeb
(crossover cable) s mocieq0BaTeIbHOTO COEAMHEHHS KOMITBIOTEPOB. Kpocc-
Kabenu W3rOTOBJICHBI TaK, YTO MOTYT UCIOJHATH (DYHKITUU KOHIICHTPATOPA.

Pazbembr 11 kabeneit STP otnmuatores ot pazbemoB st UTP. [{ns coenune-
uus kabemnst STP ¢ ceTeBoii m1aToit MOXKHO MCIONIB30BaTh pazbeM D (puc. 5.12).
JInst moaKksIroueHUs Kabelist K yCTporCcTBY MHOTOcTaHIorHoro gocryna (MAU)
WA KOHIIEHTPATOpy, HCob3yioT pazbem |IBM Data Connector (puc. 5.13).

Puc. 5.13. Pasbem IBM Data Connector obecneuymBaeT noakntoveHme kabena k MAU.

MpeoynpexneHne
HeTpygHo 3ameTutb, 4TO pasbeMm D, ucnonb3yembli Ond MNOAKIHOYEHUS CETEBOW
nnatbl Token Ring, TOYHO TakoW Xe, Kak Ana NoAknveHns K sugeonnare. [Npossute
OCTOPOXHOCTb: HEe NOAKMNIYMTE CeTEBON Kabenb K MOHUTOPY.

Pa3bembl Ans onTOBOJIOKOHHbIX Kabenewu

B otnnune ot MEAHBIX Ka6eneﬁ, B KOTOPBIX OCHOBHOM HpI/I‘{I/IHOfI 0CJI3.6J'ICHI/IH
CUTHaJa sSIBJIIETCS cama repearomas cpesa (MeIHbIi MPOBOIHUK U AUIIEKTPUK
BOKpPYT HET0), B ONITOBOJIOKOHHBIX KaOENsAX CUTHAJI PacCENBAETCs TJIaBHBIM 00-




pa3om, B pazbeMax. B ONTOBOJIOKOHHBIX KaOEISX UCIIOIB3YIOT Pa3bheMbl ABYX
tunoB: SMA (coenuHUTENb ¢ pe3p00BOH onpaBkoil) u ST (moaAnpyXKHHEHHAS
BTYyINKa). J{ns kperuienus Ha kabene pazbeMoB ST HCIONB3yIOT MOANPYKUHEHHYIO
BTYJIKY, a pa3beM SMA HakpyuuBaroT Ha KoHell kademns. Pazbemsl ST (puc. 5.14)
UCIIONB3YIOTCA yaile, ueM SMA.

Puc. 5.14. Paszbem ST un ero gytnsp.

O6uwue eonpocki ucnosib3oeaHus kabesel u pa3bLeMoe pasfiuyHbIX Muroe

Y Bac BO3HUKJIM NPOOJIEMBI C YCBOCHHEM HH(OpMaLuu 000 BCEX ITUX KaOessIx
u pazpemax? J{i1s ynpouenus, B Tabu. 5.1 nepeynciaeHbl Bce pacCMOTPEHHBIE BbILIE
THUIIBI Kabenel, MpUBEAEHbI CKOPOCTU UX pabOThl, MAaKCUMasbHasl JIMHA pabodYnx
Y4YacCTKOB U CpPE/ICTBA 00eCIeYeHUs IOJaBJICHUS JEKTPUUECKUX [TOMEX.

Ta6nuua 5.1. Tunel kabenen n pasbLemMoB

Tun xabemns [IpenenbHas MakcumanbHO Cpencrtia Pazne
CKOPOCTh JIOTyCTUMAsT O/IaBJICHUS
nepeaayn JUTHHA pado- oMeX
JIAHHBIX 9ero y4Jactka
KoakcuanbHblit 10 M6urt/c 750m HapyxHbrii BNC
POBOJTHUK
Hesxpanupo- 100 Mowut/c 90Mm CkpyunBaHue RJ-45
BaHHasl BUTAsI nap mIpoBOJI-
napa (UTP) HUKOB
OKpaHHUpO- 100 M6ur/c 90Mm CkpyunBaHue D
BaHHAs BUTas rnap B COYETAaHUU
napa (STP) C MeTaJIHYec-
KHUM 3KPaHOM
OnTOBOJOKHO 155 Mowut/c 10 000 m CrieninajibHbIe ST
u 6onee CpeJcTBa HE SMA
UCIIOJIB3YIOTCSI
Modenb OS/.

Jlo cux mop MbI TOBOPHIIH O (PU3UYECKUX AJIEMEHTaX ceTu. J[pyroi BaxHbIN
aCIEeKT 3aKJII0YaeTCs B METOJaX Mepeauu JaHHbIX M0 ATUM AJIeMeHTaM. MeTo/ bl
MOAPOOHO PaCCMATPUBAIOTCS B TIOCIICAYIOIINX TJ1aBaX, e 0OCYKIAI0TCS THITBI
ceTell M MPOTOKOJIbI IEpeIaun JaHHBIX. Bce craneT HaMHOTO MpoIie PU YCIOBUU
CYIIIECTBOBAHUS HEKOTOPOH MOJIEIH, BKIIFOUAIOIICH B CEOSI 9TH METOIBI, U
MO3BOJISIOIIEH MOHATh, KAK B3aMMOJIEUCTBYIOT 3JIEMEHTBI CETH HA Pa3IMYHBIX
YPOBHSIX €€ OpTraHU3aI1H.



Y10 Takoe mogens OSI|

Ha 3ape mosiBieHus ceTeil CUCTEMBI CBSI3U MEXKTy KOMITBIOTEpaMu pa3pada-
THIBAIUCH Ha IycToM MecTe. [Ipudyem 3a1aua B3auMOICHCTBUS CTEKOB IIPOTOKOJIOB
OT Pa3JIMYHBIX MMOCTABIIMKOB OTHIO/Ib HE OTHOCUJIACH K MPUOPUTETHBIM.

CriocoOCTBYsI pa3BUTHIO CTEKOB CETEBBIX MPOTOKOJIOB, KOTOPBIE MO2/1u ObI
o0mmarbcst IpyT ¢ APyrom, MexayHapoaHasi OpraHu3anus Mo CTaHJapTU3aANuN
(1SO) mpemnokuaa MOIENb I pa3pabOTKH OMKPbIMbIX CUCHeM — T.€. TAKHAX
CETEBBIX CHCTEM, KOTOPBIE MOTYT COOOIATHCS C IPYTUMU CETEBBIMU CHCTEMAaMHU,
MTOCKOJIbKY MCIOJIb3YIOT OJMHAKOBYIO MO/IEb CBs3H. [10IHOCTBIO peanu3oBath
3TOT 3aMBbICEJI HE y1aJIOCh, OJTHAKO MOJIENIb B3aUMOJICHCTBUS OTKPBITHIX CUCTEM
(OSI), mosiBuBIIasiCS B OKOHYATEIBHOM BHUIe B 1984 1., mpeocTaBiseT yao0HYIO
OCHOBY JJIsl TOHUMAHUS TOTO, KAKHM 00pa3oM pa3IndHbIe KOMIOHEHTHI CETH
"pazroBapuBalOT" APYT C APYroM.

MpumevaHue
Mogenn OSI| NONHOCTbIO COOTBETCTBYIOT BCErO HECKOSBKO (@ MOXET, U HU OAHOrO0)
CYLLIECTBYIOLLMX NPOTOKOSOB B 6OMbLUIMHCTBE CriyvyaeB B KHUre NpUBOASTCA Npume-
Pbl Pa3fMYHbIX CETEBbLIX NPOTOKOMOB, @ MHOrAA U annapaTHbIX CPEeACTB, BbIMOHSA-
LLUMX CTaHOAPTHbIE A4N1A KaXaoro ypoBHSA OYHKLMW. DTN NPOTOKOMbI ONUCaHbI Aanee B
9TOM pasferne KHUrm

OCHOBHOE TIPEUMYIIECTBO HCIIOIB30BAHUS CUCTEM, COOTBETCTBYIOLIMX MOJICIN
OSI s pa3paboTKH CETEBBIX CTAHIAPTOB, 3aKIIFOYACTCS B HX THOKOCTH ITO
3HAYHT, YTO €CJIM BbI U3MEHHUTE (PU3UUECKYIO CPelly Mepejauu JaHHbIX, TO BaM
HE OTPeOyeTCsI U3MEHSTH BCIO CTPYKTYPY CETH.

YpoBHu mogenu OSI

Kak nokazano Ha puc. 7.15, mogens OSI npegycmaTpuBaeT pa3iesieHue
ceTeBbIX (PYHKIIMU Ha CEMb YPOBHEH, MPUYEM Kax/Iblii U3 HUX COOTBETCTBYET
OTJeNbHON (U3NYECKON Ui JIornyeckoi yactu cetu. Kak mpasuiio, ypoBHU
3TOM MOJAETHN U300paxkaroT B GopMe CTeKa, HO OTHOIIEHUS MEX/1y HUMHU CTaHyT
MOHSTHEE, €CJIN MPEJCTABIATh YPOBHU KOHIIECHTPUUECKUMH KPYraMHU, KaKk U
noka3aHo Ha puc. 5.15. BooO1ie roBopsi, Kaxablil ypoOBEHb MOAIEPKHBAET
paboTy BhIIIENEKAIUX YPOBHEH (T. €. ypOBHEH PACIIONIOKEHHBIX OJIMKE K LEHTPY).
Hanpuwmep, xkabens UTP oTHOCUTCS K cpeacTBaM (PU3HYECKOr0 YPOBHS, KOTOPOE
obecrieunBaeT pU3MYECKOE COSANHEHUE IBYX To4eK JokanbpHo cetd (LAN).
Certsb Ethernet, sBisieTcst HocuTeneM KaHATBHOTO YPOBHSI, CO3/AI0IINM
BUPTYaJIbHBIN KaHaJ BHYTPH (PU3NUECKOr0 KaHaja IyTeM 3a1aHus QU3HUEeCKUX
aZipecoB UCTOYHUKA U MOJIydaTels NepelaBaeMbIX JaHHbIX. [IpoTokon cereBoro
ypoBHs P, nepemeriaercs no BUpTyaIbHOMY KaHaLy, CO3JaBa€MOMY
IIPOTOKOJIOM KaHAJIbHOTO YPOBHS.

[Tognepxka oTHOMIEHHI My ypoBHsIMH Mojenu OSI Hanbosee sSIBHO BbI-
pakeHa Ha PU3NUYECKOM, KaHAIBHOM U CETEBOM YPOBHSIX, HO JIa)kKe BO BHYT-
PEHHUX Kpyrax OHH MOIEP>KUBAIOTCSI BCEMH YPOBHSAMH, UTO UX OKPY)KAIOT.
Hamnpumep, npoTokousr npukitagaoro yposHs (application protocols) ve moryt
paboTaTh BHE CEaHCOB KJIMEHT/CEpBEP, KOTOPBIE YCTAHABINBAIOTCS TPOTOKOJIA-
MU Tepe/laun JaHHBIX CEaHCOBOTO YpOBHS (Session data protocols).




Pu3nyecKuil ypoBeHb
Ou3nYeCcKuil ypOBEHb OMKICHIBAET PUINICCKYIO CPEY, COCTABIISIFOIIYIO CETh:

MCJHBIC ITPOBOJAa, OIITOBOJIOKHO, KOCMHUYCCKUC CITYTHUKH U BCC OCTAJIBHOC. Ecnu cets coctout u3
HCCKOJBKHX HOCHTCHGI;'I, OIIPCACIICHHBIX HA (1)I/I3I/I‘IGCKOM YpPOBHE, TO HCO6XOI[I/IMO YCTaHOBUTD

00opyI0BaHuE, KOTOPOE MO3BOJISIET UM "pa3roBapuBath” JPYyT C IPYTOM.

Wnrepdetichble bil0ku
YPOBHU JaHHBIX U TPOTOKOJIbI
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Puc. 5.15. Mopgenb OSI.

Ha ¢usnueckuil ypoBeHb JaHHBIE MOCTYMAIOT KaK MOCJIEI0BAaTEIbHOCTh OUTOB,
0e3 Besikoit nadopmanuu o popmuposanuu kaapa (framing information) u
4yero-HUOy b ellle, KpoMe MOTOKa JTaHHBIX. B 3aBUCMMOCTH OT THMA COoeuHe-

HUS, IOTOK MOYET OBITh [1OCJIEIOBATEIbHBIM WM MapaljIeNIbHbIM, a CBSA3b —
oynnexcroti (0THOBpEMEHHas Tiepesiadya U MPUEM JaHHbIX ) JIHO0 no1y0ynieKcHotl
(moouepeHbIe IPUEM UJTU Tepeada JaHHbIX). Eciu curnan ociabeBaert, TO Ha
ATOM YpPOBHE OH YCHUJIMBAETCSl YCTPONCTBOM, HAa3bIBAEMBIM NOGMOPUMENEM.

Ha ¢usnueckoM ypoBHE HE NTPEAYCMOTPEHO HUKAKOW (hOpMaIbHON apecalii,
3a UCKJIFOUEHUEM BUPTYAJIBHOM LIETIN MEXYy OTIPABUTEIIEM U MTOJIydaTEIeEM
nakera. /[ opranuzanuu ajpecaryy nojib30BaTessiM CETH B JOCTYHOU (hopme
Y IIPE€HA3HAYEHbI BBICIINE YPOBHHU.

KaHanbHbIW ypOBEHb

[IpoTokoubl, paboTarolye Ha KaHAIbHOM YpOo8He, TOIKHBI 00ecrieynBaTh (110
BO3MO’KHOCTH) 06€301MO0YHYIO0 Iepeavy 1Mo MECTy Ha3HAYeHHUsT HAOOPOB JaHHBIX
(mpoTOKOJIOB), epeaBaeMbIX Mo (huznyeckoMy HocuTelnto. IlockonbKy HOCUTENeH,
COBEPIIEHHO MCKITIOYAIOIINX OIMOKH, HE CYIIECTBYET, B TPOTOKOJIAX KAaHATHHOTO
YPOBHS NPEAYCMOTPEH MEXaHH3M KOHTpOJS OIIMOOK W TOBTOPHOH mepenauu

HNCKa>XCHHBIX



nakeroB. Hampumep, B cerssx Ethernet, mpemycmoTpeH BbIXOJ W3 CHTyallMd OJHOBPEMEHHOM
OTIPABKU JIBYX IMaKeToB (MpearosiaraeTcs, 4To HU OJWH M3 HUX HE MOMaJeT K ajapecary) u
MEXaHHM3M Pa3peIIeHus 5TOro KOH(IUKTA.
Ha xanaipHOM ypoBHE HEOOpaOOTAaHHBIN OMTOBBIN MOTOK, MPOXO AU 110
bu3nueckoMy HOCHTEIIO, iepexBaTbiBacTes (trapped) u codupaercs B Kaap
(framed) ms orripaBku. @opmuposanue kadpa (framing) o3navaeT ymakoBky
JAHHBIX B HEOOJIBIIIME CETMEHTHI, HA3bIBAEMbIE nAKemamu WIH Kaopamu
(ppeiimamu). TIoMUMO TaHHBIX, B KaXIOM ITAKETE COACPIKUTCS aJpecHast
uH(pOpMAIIKs ¥, HHOT/Ia, 3allMCh O KOJIMYECTBE JaHHBIX B makete. Takum oOpazom,
CeTh MOXKET y3HaTh 00 yTpare yacTu JaHHbIX CONepKMUMOE U CTPYKTypa GpeiiMoB
3aBUCHUT OT TUIA CeTH. [109TOMY, €CIIH B CETH MCIIOJIB3YETCs 1B MPOTOKOJIA
KaHaJbHOTO ypoBHs (Hampumep, Ethernet u Token Ring), To mist Toro, 4To0bI
OHH MOTJIM B3aMMO/ICHCTBOBATh MKy COOOH, CIIEAyeT UCIIOIB30BaTh YCTPOICTRO,
Ha3bIBAEMOE MOCHIOM.
[TockobKy Ha KaHAJBHOM YPOBHE CETH OHMTBI IIEPEIAOTCS B MTOPSIKE UX
MOCTYIUICHUS B KAHAJ, 3TOT JK€ YPOBEHb OTBEUYAET 3a UX MOCTYIUICHHE B
HaJJIC)KAIeM MOPSIIKE [0 MECTy Ha3HaveHwus. [10 CymiecTBy, MPOTOKOIIBI
KaHAJbHOTO YPOBHS M MPEIOCTABIISAIOT (OPraHU3YIOT) HA/IS)KHBIC KAHAJIBI CBSI3U
MEXTy TIPOIIECCAMH CETEBOTO YPOBHSL.

CeTeBOM ypOBEHb

[IpOTOKOJIIBI CETEBOr0O YPOBHS OTBEYAIOT 3a OIIPEACICHUE HAWITY4YIIEro IyTH
MapIIpyTU3alUU JaHHBIX MEXAY KoMIbloTepaMu. Ha 3ToM ypoBHE onpenesroTces
JIOTUYECKHUE CETEBbIE aJipeca, Takue Kak [P-agpeca (umeercs B BUy 4acTb
npotokona TCP/IP, oTHocsAmIasica K CeTEBOMY YPOBHIO), HCIIOJIb3YIOIIUECS
IIPOTOKOJIAMHU BBICHIMX YpOBHEN. [I0CKOIBKY MapiipyTHU3anys BbIIOJIHSAETCSA Ha
CETEBOM YPOBHE, ONITUMAJIbHBIN MYyTh JTOCTaBKU UHPOPMALIUU U3 OJHOTO
CETMEHTA CETH B IPYTOH ONPEAEISAIOT yCTPOUCTBA, HA3bIBAEMBIE MAPUPYMUAMO-
pamu, obecrieyuBaroIIye paboTy CeTH Ha JaHHOM ypoBHe. [IpoTokossl ceTeBoro
YPOBHS HE OTBEYAIOT 34 JOCTABKY JIaHHBIX 10 KOHEYHOMY aJpeCy, a TOJIBKO
HaxOoAAT HAWIYYIIUH IIyTh.

Ha tpancnopTHOM ypoBHE (KOTOpBII paccMaTpUBAETCs HUXKE) HE UMEET
3HAa4YeHUs TUI (PU3NYECKOTO HOCUTENS CETH U YHUCIIO MPOTOKOJIOB KAHAIBHOTO
YPOBHS, ONIPEACIISIFONINX pa3Mep U COAEPKUMOE NTakeToB. K HeMy OTHOCHTCS
TOJIBKO MapILpyTU3aLUs IAKETOB MEXKIY JIOTUYECKU 3alaHHBIMU a{pECAMU.
Kcraru ckaszarb, Ha ceTeBOM ypOBHE MOKHO ITAaKETUPOBATH JaHHbBIE B COOCT-
BEHHBIX yCTpoiicTBax (UNits). Dto obaeryaet MapIIpyTU3AIUIO, HOCKOIBKY
HCIIONB3YIOTCA apeca HU3IUX YPOBHEHN, HEM3BECTHBIE TpOoTOKOIaM. Ha TpaH-
CIIOPTHOM YpPOBHE 3TH aJpeca UCIIONb3YIOTCA Ul TApAaHTUU JOCTABKU JaHHBIX
110 JIOTUYECKOMY aJIPECY, 3aJAHHOMY B ITAKETaX CETEBOI'O YPOBHSI.

TpaHCNOpPTHbLIN YPOBEHb
[Iporokonsl mpancnopmuozo ypoens, tTakue kak SPX nnu TCP, oTBewaroT 3a
JOCTAaBKY JaHHBIX TI0 JIOTHYECKUM aJIpecaM, ONPE/IeNIIEMbIM IIPOTOKOJIAMH CETEBOTO
YPOBHSI. DTH MPOTOKOJBI aHATM3UPYIOT U pasaenstor (Subdivide) makeTsl MaHHBIX, OTCHLIACMBIC
UM, YITAKOBBIBAIOT B TTAKETHI MEHBIIIETO Pa3Mepa U BHOBb COOUPAIOT
MO0 JOCTH)KEHHUU MeCTa Ha3HAYCHHSI.
[TpOTOKOJIBI TPAHCIIOPTHOTO YPOBHS paO0OTAIOT HECKOJIBKO MEJICHHEE



MIPOTOKOJIOB CETEBOT'O YPOBHSI, IIOCKOJIBKY B HUX COACPIKHUTCS OONBIINI 00beM
nH(popManuu, HeOOXOAUMBIN JUIsI KOPPEKIMH OMUOOK. ITa nHbOpMaIus
BKJIFOYAETCS B COCTaB MAKETOB HA TOT CIy4ail, €CIM 4TO-TUO0 MOWIET HE TaK,
KaK Haj10. DTo — nocieanuil ypoBerb Mojenu OS|, koTopelil moanepxuBaet-
cs1 OOJIBILIMHCTBOM CETEM.

CeaHcoBbIN YpOBEeHb

OcHOBHOE Ha3HAUCHHE CEAHCOB020 YPOBHS — TIOAJIEPIKKA ABYX CIEIYIOLIHX
YPOBHEM: IPE/ICTAaBICHUS JAHHBIX M MPUKIIaAHOr0. Ha TaHHOM ypoBHE, IyTeM
nepeaayn coOOIIEHMH, OPeesIeTCs] METOJl yCTAaHOBJICHUS CBS3U MEXKIY
JBYMSI yJIaICHHBIMU CUCTEMaMHU, Ha3bIBAECMBIH YOAIEHHbIM BbI3080M NPOYEOYD
(RPC — remote procedure call). /Iyis BbimosiHEHUsI 3TOW 3a7a4i Ha CEaHCOBOM
ypoBHE uMeroTCs aBe GpyHkuuu: ynpasienue auanorom (dialogue control) u
pa3nencuue nanHbix (data separation). ®yHKIUS ynpasienus Ouaiocom Npeaoc-
TaBJISIET PErJIAMEHTUPOBAaHHBIC CPEJICTBA Havyalla MIEPEroBOPOB, MePelaun CO-
OOIIEHUST MKy YAAJCHHBIMA CUCTEMaMH, a 3aTEM I10 3aBEPILICHUH CeaHca
— mpepbIBaHusl coequHeHus. [Ipouecc pazdenenusi danHbix IpeyCMaTPUBAET
BCTaBKY B COOOIIEHHE yKa3aTeJei, KOTOpbIe MO3BOJISIOT KaKI0N pabodeii cTaH-
IIMU COOOIIATh O Havaje U KoHle coodmeHusi. O6e GyHKIUU A7 ceanca oJiu-
HAKOBO Ba)KHbI, I0CKOJIKY T'ApaHTUPYIOT MOJIyYEHUE COOOLIEHHSI 00EMMH Ma-
[IIMHAMU, IPHYEM B TTOJTHOM 00bEME, a TAK)KE OTCYTCTBUE B HEM IIOCTOPOHHEH
nHpopmanuu. TouHoe coaepkaHne COOOIIEHUS Ha ITOM YPOBHE HE KOHTPOJIU-
pyetcst. CinyxObl ceancoBoro ypoHs npenocraniser NetBIOS.

YpoBeHb npeacTaBneHust AaHHbIX

[IpoToKONBI yposHa npedcmaesienuss 0aHHbIX BHIIOTHSIOT (QYHKIIHIO MTPEI-
CTaByieHUs WH(OpPMaIIUY B BUE MOHATHOM Monydatento. Ha aTom ypoBHE
BBITIOJTHSIETCS CKaTHE/BOCCTAHOBJICHHE, a Takxke mudpoBanue/nemudpoBanue
nanabx. CroBo "mpeacTaBieHre” OTHOCUTCS HE K BHEIIHEMY BUY HHTepdeiica
JTAHHOTO YPOBHS, a K METOY MPEACTABICHUS JaHHBIX.

MpuknagHon ypoBeHb

Haxonern, npukiagHoi ypoBEeHb OTBEUAET 3a Nepeaady HHPOpMaIuy 0T
uHTepdeiica npuIoKeHus K J1I000My CETEBOMY pecypcy, KOTOPOMY OHa HE00XO-
muma. [IpoTokoiel, paboTaromye Ha ’TOM YPOBHE, 3HAYUTEIBHO PA3IHYAOTCS 1O
pa3mepy U clo)kHOCTH. HekoTopble nepejaroT OrpoOMHOE KOJIMYECTBO JJAHHBIX
MEX]y CEpPBEPOM H KIIMEHTOM, JPYTHUe — BBIMOJHAIOT HEOOIBIIIOE YUCIIO 3a/1a4.
B xopo11o cripoeKTHpOBaHHOM CTEKEe IMPOTOKOJIOB MPHUKJIAAHON YPOBEHb MOKET
oxBathIBaTh 10 90 % naHHBIX, lepeiaBaeMbIX o cetu. [loaTomy npousBoau-
TEJILHOCTh CETH B OOJIbIIEH MIIM MEHbIIEH CTETIEH! ONpeeNseTcs napaMeTpamMu
3TOTO YPOBHSI.



Bb1800blI

B aT0ii nexiuu ObUTH TPUBEICHBI HAYANIbHEIE CBEeIeHUs 0 paboTe cereil. Tenepn
BbI 3HAETE, KAKUM 00Pa30M CETh MOXKET YIYUIIUTh padoTy Baiiero oduca.
Kpome Toro, Mbl paccMOTpenu pa3iandHble BUJIBI MEHBIX U ONTOBOJIOKOHHBIX
ka0ereil, a Takke pazbeMbl Ui COeIMHEHUs Kabelel ¢ CeTeBbIMU IJIaTaMu
pa3HOro THIIA.

Ha nepenauy nanHbIX 10 ceTH HEOJIAronpUsATHOE BO3/IEHCTBHE OKA3bIBAIOT
oMexHu. ITy mpobiieMy MOXKHO PEelInuTh ABYMs criocobamu. B anexTpuueckux
Ka0essx OT MOMEX MOXKHO 3alIUTHTHCS SKPAaHUPYIOIIUM cI0eM (J100 CKpydH-
BaHHEM Kabenei, Tn00 SKpaHUPOBAHUEM ), KOTOPBIN 3alIUIIACT KaOelnb OT
BHEIIIHUX BO3/IEHCTBUH, 1100 MPOKIIAIKOH ONTOBOJIOKOHHBIX Kabeneit. OnToBo-
JIOKOHHBIE KaOeTu HeUyBCTBUTEINbHBI K JIEKTPUUECKUM MTOMEXaM, MOCKOIbKY
JUIS [Iepeladu JaHHBIX MCIIO0Ib3YETCs CBETOBBIE, @ HE AIEKTPUUYECKUE CUTHAIIBI.
EauHCTBEHHBII HETOCTATOK ONTOBOJIOKOHHBIX Kabeseil — HaMHOro Oosbias
CTOUMOCTb, [10 CPAaBHEHUIO C 3JIEKTPUUYECKUMH.

CereBble Kabenu MOJKITIOYAIOTCS K CETEBBIM IUIaTaM CIEIHMAIbHBIMU pa3beMaMiu
(coenuHuTenu, KOHHEKTOPHI). J{71s1 Kabemnst KaXkK10Tro TUIIA UCTIOJIb3YETCSI OCOOBIN
pazbeM, COOTBETCTBYIOLIMI MTOPTY Ha ceTeBoi miare. Hannuue pazbema u nopra
MO3BOJISIET CO3/1aTh HHTEP(ENC MEeXK Ty KOMITBIOTEPOM U CEThI0. B CeTsax HEKOTOPHIX
TUIIOB HEOOXOAMMO UCTOIH30BaTh HE TOJIBKO Pa3beMbl, HO U TEPMUHATOPHI —
YCTpOICTBa, TO3BOJISIIOIINE COTIACOBATh CETMEHTHI CETH.

CeTb MOXKHO OmucaTh ceMuypoBHeBOil mozenbio OSl, onpexaenstomieit
pa3IMYHbIE IPOTOKOJIBI, UCIIOJIb3yEMbIE NIPU OpraHu3anuu cetu. M xors MHorue,
HIMPOKO MPUMEHSIEMbIE, TPOTOKOIBI PaOOTAIOT HA HECKOIBKUX Pa3IMYHbIX
ypoBHsix moaenu OS], ata Mmosienb BecbMa ya00Ha JUisl IOHUMaHUS B3aUMO-
JIEUCTBUS PA3IMYHBIX YACTEH CETH.

YnpaxHeHue

3anoyiHUTe MPUBEICHHYIO HMKE TaOIUIly HeJocTatolel nHpopmanuei.

Tun IIpenenbnas MakcumaibHO Cpenctsa Pasbem
Kabens CKOpOCTh JIOITYCTUMAsI MOJIaBJICHUS
nepeaayun JJINHa pa6o ITIOMEX
JaHHBIX 4ero yd4actka
KoakcunansHbIi 750m BNC
100 Mo6ur/c 90m CkpyuunBaHue nap
IPOBOJIHUKOB
OKpaHHpOBaHHAS 100 Mb6urt/c CkpyunBaHue map B
BUTAas Iapa COYETAHHH C MeTall
JIMYECKUM SKPAaHOM
155 Mour/c CrnenuanbHbIe CpeCTBA ST unu
HE UCHOIb3YIOTCS SMA




