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Jlexkmusa 1.
HNudopmanmnonnbie TexHoJI0rnu. BBenenue.
KoMmnbloTrepHble ceTH.

TexHomorust Tpu TmepeBojie ¢ Trpedeckoro (techne)
03HA4aeT UCKYCCTBO, MAaCTEPCTBO, YMEHHE, a ITO HE YTO HHOE,
kak npoueccel. Ilox mpomeccom  cienyeT  MOHMMATh
ONPEACIICHHYI0 COBOKYITHOCTb JICWCTBUI, HAIPABJICHHBIX Ha
JNOCTH)KEHHE  IocTaBieHHOM  uenu. [lpomecc  nomken
OTPENCNATHCS  BBHIOPAHHOW  YEJIOBEKOM  CTpaTerued u
peanu3oBaTbCcs € MOMOUIBIO COBOKYIHOCTH  Pa3jIMYHBIX
CPEICTB U METO/IOB.

Ilog TexHonormed MaTepHAIBHOIO IPOU3BOJCTBA
MIOHUMAIOT IPOLECC, ONPEIEISIEMbI COBOKYITHOCTHIO CPEJICTB
U METOJI0B 00paOOTKH, U3TOTOBIICHUS, H3MEHEHUSI COCTOSIHHS,
CBOWCTB, (OPMBI CBIPbS WU Marepuayia. 1exXHOJIOTHUS
M3MEHSET KaueCTBO WM MEPBOHAYAIBHOE COCTOSIHUE MaTepuu
B LIEJISIX [TOJIyYEHUSI MaTepUaibHOrO IPOAYKTa

Undopmanusa sgBiseTcss OAHUM U3  IICHHEWIINX
pecypcoB oOmiectBa Hapsily C TaKUMH TPaJUIMOHHBIMH
MaTepuaIbHBIMUA BUAAMH PECYPCOB, Kak He(Th, ra3, MOJIE3HbIE
HCKONIaeMble W JIp., @ 3HAYMUT, IpOLECcC ee NepepaboTKHU o
aHAJIOTUM € TpoleccaMd  IepepaboTKH  MaTepUaibHbIX
pPECypcoB MOXHO BOCHPMHMMATh KaK TEXHOJIOTHI0. Toraa
CIIPaBEUIMBO CIENYIOLIEE ONPEAECIICHNUE.

Wudopmanmonnas TtexHoiorus (UT) — mporece,
UCTOJB3YIOUIMA COBOKYITHOCTh CPEICTB M METOAOB cOopa,
0o0pa0oTKH U mepenayd JaHHBIX (TEpBUYHOM HHPOpPMAIIIH)
JUI TIOJY4YeHUs: MHPOpPMALMM HOBOTO KAayecTBa O COCTOSIHUU
oOBbeKTa, TMpolecca WIM sBIEHUS (MH(DOPMALMOHHOTO
MIPOAYKTA).

[lenb TEXHOJOTMU MaTEpUANBHOIO MPOU3BOJACTBA —
BBIYCK  MPOJYKIMH,  YJOBIETBOPSIOMIEH  MOTpeOHOCTH
YeJI0BEKa WM CUCTEMBI.



[enp nHGOPMAIMOHHON TEXHOJIOTUU — MPOU3BOJICTBO
uH(pOpMaLUK IS €€ aHalIu3a YeJIOBEKOM U MPUHSATHS Ha €ro
OCHOBE PEUICHHUS 110 BHIMOTHCHUIO KAaKOTO-JIM00 IEHCTBUSL.

W3BecTHO, 4YTO, NpPHUMEHSs pPa3HblE TEXHOJOTUH K
OJITHOMy M TOMY JKE€ MATEpUaIBLHOMY PECYpPCy, MOXKHO
MOJIYUYUTh pa3Hble W3JAeIusi, MPOAyKThl. To ke camoe Oyaer
CTPaBEAIMBO U JUISI TEXHOJIOTUH ITepepaboTKu HHPOPMALIUH.

UndopmaninonHasi TEXHOJOTHS sBisieTca Haubosee
BAKHOHU COCTABJISIOLIEH mporecca HCIIOJIb30BAHUS
nH(OpPMALIMOHHBIX pecypcoB oOmectBa. K HacTosmemy
BPEMEHU OHa IMpOILIa HECKOJHKO 3BOJIOIMOHHBIX JTaIloB,
CMEHa KOTOPBIX OMpeessach IIaBHBIM 00pa3oM pa3BUTHEM
Hay4YHO-TEXHUYECKOTO  Tporpecca, IOSBICHUEM  HOBBIX
TEXHUYECKUX CpeACTB  mepepaboTku uHpopMmanuu. B
COBPEMEHHOM OOIIECTBE OCHOBHBIM TEXHHYECCKHUM CPEICTBOM
TEXHOJIOTHU nepepaboTku uHpopManuu CILYKUT
MEPCOHAJIBHBIA KOMIBIOTEP, KOTOPBIM CYIIECTBEHHO IOBIIHSII
KaKk Ha KOHUENUUIO TIOCTPOCHHS U  HCIOJIb30BAHUS
TEXHOJIOTHYECKUX  MPOIECCOB, TaK W HA  KayecTBO
pe3ynbraTHOM HHpOpManmu. BHenpeHHe MepCOHATBLHOTO
KOMIIbIOTEpa B HH(OpPMAMOHHYIO cdepy U MNpUMEHEHHE
TENIEKOMMYHUKAIIMOHHBIX CPEACTB CBSI3U OINPEACIHIA HOBBIN
STanm pa3BUTHS WHOOPMAIIMOHHOW TEXHOJIOTHH M, Kak
CJIe/ICTBHE, U3MEHEHHUE €€ Ha3BaHUs 32 CUYET MPHUCOCTUHEHUS
OJIHOTO U3 CHHOHUMOB: "HoBas", "KoMIbloTepHass" WU
"coBpeMeHHas".

[TpunararensHoe "HOBasA" MOJUEPKUBAET HOBATOPCKUM,
a HE DBOJIOLUMOHHBIA XapakTep JToW TexHosioruu. Ee
BHEJIPEHUE SBJISIETCS HOBATOPCKUM aKTOM B TOM CMBICIIE, UTO
OHa CYIIECTBEHHO HM3MEHSET COJACpKAHWE PA3IUYHBIX BHUIOB
JEATeIbHOCTH B OpraHu3anusix. B  moHATHE  HOBOU
nH(OPMAIIMOHHOU TE€XHOJIOTUU BKJIFOYEHBI TaKxXe
KOMMYHUKAITMOHHBIE TEXHOJIOTHH, KOTOphIE O0OECIEeUnBAIOT



nepefayy uHGOpMAIMKM Pa3HBIMU CPEACTBAMH, & UMEHHO —
tenedoH, Tenerpad, TEICKOMMYHHKAIIUU, (DaKC U JIp.

OcnosHule uepmul cospemennvix UT.

- CTpyKTYpHpPOBaHHOCTh CTaHIAPTOB IH(PPOBOTO
oOMeHa JaHHBIMU AJITOPUTMOB,;

- Hlupokoe  WCHONB30BaHUE  KOMIIBIOTEPHOTO
COXpaHEHHS U NpeloCTaBlIeHrne HH(YOPMAIMH B HEOOXOIUMOM
BUJIC;,

- Ilepemaua mHpoOpManMKU MOCPEICTBOM LU(PPOBBIX
TEXHOJIOTUH Ha IPAKTUYECKU OC3TPaHUYHBIC PACCTOSHHSL.

OcHosHble cpedcmaa.

WHpopMallMOHHBIE TEXHOJOTHMH OXBAaTBIBAIOT BCE
pecypchl, HEOOXOmUMBIE Ui YHpaBlIeHHs HWHOpManue,
0COOEHHO KOMIIBIOTEPBI, MPOrPaMMHOE O0ECIICUCHHE U CETH,
HEOOXOAMMBIE JUIA  CO3JAaHUs, XpAHCHUs, YIPaBICHHUS,
nepegayd u  nowcka wuHpopmarmu. HMHPOpMannoHHbBIE
TEXHOJIOTUM MOTYT OBITh  CIPYNIIUPOBAHBI  CIETYIOLIIM
obpazom:

- Texuuueckue cpeacTna;

- KoMMyHUKaIIMOHHBIE CPE/ICTBA;

- Opranu3aoHHO-METOINIECKOe 0OecreueHIe;

- CrangapTu3anusi.

Kommbroteprass ceThb  (BBIYMCIUTENbHAS  CETh) —
cucteMa, o0ecreunBaromas OOMEH  JaHHBIMH — MEXIY
BBIYUCIIUTENIbHBIMUA  YCTPOUCTBAMH (KOMITBIOTEPEI, CEpPBEPHI,
MapuIpyTU3aTopsl U Apyroe obopynoBanue). [[ns mepenaun
WH(POPMAIUU MOTYT OBITh UCITIOJIB30BAaHbI PA3ITUYHBIC CPEIBI.

Kuaacenpukanus:
e [lo TeppuTopranbHOI paclpOCTPaHEHHOCTH

- BAN (Body Area Network — mHarenbHas
KOMIIBIOTEpHAasl ~ C€Tb) —  CE€Th  HAJCBAEMBIX WU

HUMIINITAHTUPOBAHHBIX KOMIIBIOTECPHBIX YCTpOﬁCTB .


https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_(%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%88%D1%80%D1%83%D1%82%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B8

- PAN (Personal Area Network) — mepconanbHas
CeTb, NpeJHa3HAYCHHAs JJs B3aUMOJCHCTBUS Pa3IMUHBIX
YCTPOMCTB, NPUHAIEKALIUX OJHOMY BJa/IEIbILy.

- LAN (JIBC, Local Area Network) — JokaJibHBIC
CeTH, UMEIOUINE 3aMKHYTYI0 MH(PACTPYKTypy AO BBIXOJa Ha
nocTaBIIMKOB yciuyr. TepmuH «LAN» MOXET ONUCHIBaTH U
MaJIEHBKYIO O(HUCHYIO CE€Th, M CETh YPOBHs OOJBIIOTO 3aBOAA,
3aHMMAIOIIETO HECKOJIBKO COTEH TeKTapoB. 3apyOexHbie
UCTOYHMUKH JAIOT Jake ONU3KYI0 OLIEHKY — OKOJIO INIECTH
Muiib (10 kM) B paamyce. JIokanbHBIE CETH SBIISIOTCS CETSIMH
3aKpBITOTO  THUIA, JIOCTYI K HHUM pa3pewiéH TOJbKO
OTpaHUYEHHOMY KPYTY TOJIB30BaTENEeH, ISl KOTOPBIX paboTa B
TaKkou CeTH HENOCPEJICTBEHHO CBs3aHa c ux
npodeccnoHaNbHOMN e TEbHOCTBIO.

- CAN (Campus Area Network) — kamiycHasi ceTb,
00BEIMHSIET JOKAIBHBIE CETH OJIU3KO PACIIONOKEHHBIX 3/1aHUH.

- MAN (Metropolitan Area Network) — ropoxackue
CeTH MEXIYy YYpPeXKJCHUSIMH B Tpeaelax OJHOr0 WU
HECKOJIbKUX TOpOJIOB, CBSI3BIBAIOLIUE MHOIO JIOKAJIbHbBIX
BBIYHCIIUTEIBHBIX CETEH.

- WAN (Wide Area Network) — rio0anbHas cets,
MOKpbIBalomasi ~ OosipliMe  reorpaguueckue  peruoHsl,
BKJIIOUarolMe B ce0s Kak JIOKaJbHBIE CETH, TaK M IPOYHe
TEJIEKOMMYHUKALIMOHHBIE CETH U ycTpoicTBa. [Ipumep WAN
— cetu ¢ kommyrtauued mnaketoB (Frame relay), uepes
KOTOPYI0 MOTYT «pa3roBapHBaTb» MeEXJy COOOW pazIuyHbIe
KOMIIBIOTEpHBIE ~ ceTH. [ noOanbHBIE  CETH  SABISAIOTCA
OTKPBITBIMU M OpPUEHTUPOBAHBl Ha OOCIY)KMBaHHE JIOOBIX
MI0JIb30BaTENEH.

e [lo apxurekrype:

- Kinent-cepsep;

- OpHOopanroBasi ceTh (ACIEHTpAIU30BAaHHAS WITH
MIUPUHTOBAs CETh).

e [lo Tumy cereBoil TonoIOrNK



- Muna;
- Konb1ro;
- JIBOIHOE KOJBLIO;
- 3Be3na;
- Sueuncras;
- Pemérka;
- JlepeBo;
- CMmemanHasi TOIMOJIOTHS,
- Fat Tree.
e [lo Tumy cpensl nepenayu:
- [IpoBosHbIe (TenedOHHBIN MPOBOJ, KOAKCHATBHBIN
kabenb, BUTas Mapa, BOJIOKOHHO-ONTHYECKHI KaOelb);
- becnpoBoanble (mepenada uHGpOpMaUUU O
pPaZOBOJIHAM B OMpeAeIEHHOM YaCTOTHOM JUaNa3oHe).
e [lo ¢pyHKIIMOHAIBLHOMY Ha3HAUEHUIO:
- CeTu XpaHEHUsI IaHHBIX;
- CepBepHbie (epMmbl;
- CeTu yrnpaBiieHHUs MPOIECCOM,;
- Cetn SOHO, nomoBEBIC CcETH.
e Ilo ckopocTu nepenaymu:
- HU3KocKopocTHbIe (10 10 M6uTt/c);
- cpenneckopoctHbie (10 100 MouTt/c);
- BBICOKOCKOpOCTHBIE (cBbime 100 Mout/c).
e [lo cereBbIM ONEpallMOHHBIM CUCTEMAM:
- Ha ocHoBe Windows;
- Ha ocnose UNIX;
- Ha ocnoBe NetWare;
- Ha ocnoge Cisco.
e [lo HeoOXoAMMOCTH  TOJJAEPKAaHUS  IOCTOSHHOTO
COEIUHEHMS:
- [TakeTHas cetp, Hantpumep, @unoner u UUCP;
- OHnaiiHoBas ceTh, Hanpumep, MaTepner 1 GSM.
KomneloTepHble  ceTd  OTHIOb  HE  SBISIOTCA
€IMHCTBEHHBIM BHJOM CETEH, CO3JAHHBIM YEJIOBEYECKOU



LMBWIA3ALMEH, IIPUMEP — JJIEKTPUYECKHUE CETH. B HUX Jierko

MOXHO HalTH aHajoru KOMIIOHEHTOB o060
TEPPUTOPUATIBHOM  KOMIIBIOTEPHOM  CETU:  MCTOYHHUKAM
MH(OPMALIMOHHBIX PECYPCOB COOTBETCTBYIOT 3JIEKTPOCTAHIUH,
MAarucTpajiiM — BBICOKOBOJIBTHBIC JIMHUU 3JIEKTPONEPEIAUH,
ceTsiM Joctyna —  TpaHcGOpMaTOpHbIE  MOJCTaHIUH,
KIIMEHTCKUM TEPMUHAJIAM — OCBETHUTEIbHbIE U OBITOBBIC
ANEKTPONPUOOPHL.

KommbroTepHble CeTH, Ha3bIBaEMbIE TAKKE CETSIMHU
nepefayd JIaHHbIX, SBISIOTCA JIOTMYECKMM PE3YJIbTaTOM
HBOJIIOIUH JIBYX BAXHEUIIMX HAYYHO-TEXHUYECKHX OTpacieu
COBPEMEHHOM LIUBHIN3ALIH KOMITbIOTEPHBIX u
TEJIEKOMMYHUKAITMOHHBIX TEXHOJIOTUH.

C 0/1HOI CTOPOHBI, CETH MPEJICTABIIAIOT COOON YaCTHBIN
Cllydyail  pacrlpelesICeHHbIX BBIYUCIUTEIBHBIX CHCTEM, B
KOTOPBIX TpyIIa KOMIbIOTEPOB COIJIACOBAaHHO pellaeT Habop
B3aMMOCBSI3aHHBIX ~ 3a7ad, OOMEHHBasChb JaHHBIMH B
aBTOMaTH4yeckoM pexume. C 1pyroit CTOpOHbI, KOMIBIOTEPHBIE
CeTH MOTYT pacCMaTpuBaTbCcid KaK CPEICTBO Iepeadu
uHbopManuu Ha OOJbIIME PACCTOSHMS, I Yero B HHUX
MPUMEHSIOTCSI METO/IbI KOJUPOBAHUS U MYJIbTHILICKCHPOBAHUS
JAHHBIX, MOJTy4YMBILINE pasBUTHE B Pa3INYHbIX
TEJIEKOMMYHHUKAITHOHHBIX CUCTEMaX.

[lepbie  kommbroTepsl  50-x  rogoB  Oosbliue,
TPOMO3IKHE W JOpPOTHe — TpeIHAa3HAYAINCh JUIsI OYEHb
HeOOJIBIIIOr0 uuciia HM30paHHBIX KOMIIAHUH (Kopropauuit).
YacTo OHM 3aHMMAaNU IeJible 3MaHus. Takue KOMIBIOTEPHI He
ObuUIM  TpeJHa3HaueHbl s UHTEPaKTHUBHOM  paboThI
MOJb30BaTENs, a MPUMEHSUINCh B PEXKUME IaKeTHOU
00paboTKH.

Cuctembl makeTHOW 00paOOTKH, Kak TMPaBuUIIO,
CTpouJMch Ha 0aze MdHH(ppeiiMa — MOIIHOrO M HAaJEKHOTO
KOMIIBIOTEpA YHUBEPCATBHOTO Ha3zHaueHHUs. [lonp3oBarenu
MOJTrOTaBIMBANIM  Nep(OKapThl, COJAEpKallMe JaHHbIE U
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KOMaHJIbl TIpOrpamM, U TEepelaBaii MX B BBIYMCIUTEIbHBIN
ueHtp. OmnepaTopsl BBOAWIM 3T KapThl B KOMIIBIOTEP, a
pacrneyaTaHHbIe Pe3yJIbTaThl MOJIB30BATENN MOTYYaId OOBIYHO
TOJIBKO Ha CIEAYIOUMil AeHb. TakuM 00pa3oM, OJHa HEBEPHO
HaOWTass KapTa O3HAYaJla KAK MHHUMYM CYTOYHYIO 3a/ICPXKKY.
Koneuno, ns nonp3oBaTenield MHTEPAKTUBHBINA PEKUM pabOTHI,
IPpU KOTOPOM MOKHO C TEpPMHHAJIa ONEPATUBHO PYKOBOIMTH
nporeccoM o0pabOTKU CBOMX JAaHHBIX, ObLT OBl ynoOHei. Ho
HWHTEpecaMu TMOJb30BaTelied Ha TMEpPBBIX JTanax pa3BUTH
BBIUUCIUTENBHBIX ~ CUCTEM B  3HAUUTEIbHOM  CTENEeHU
npereOperamn. Bo rnaBy yria craBunach 3()(QEKTUBHOCTH
paboTel €caMOro JIOpPOroro yCTPOMCTBA BBIYHCIUTEIBHON
MallMHBl — TIpoIeccopa, Jaxke B ymepd 3PQPeKTUBHOCTH
paboThI UCMIONB3YIOUINX €ro CHEeIHATUCTOB.

[To mepe ynemieBineHust mpoueccopoB B Hayaine 60-x
rOJOB  TMOSBUJIUCH  HOBbIE  CIHOCOOBI  OpraHHU3aIuu
BBIYMCIIUTEIIBHOTO TPOIEcca, KOTOPBhIE TO3BOJIMIIA YYECTh
HUHTEPECHI MOJIb30BaTENEH. Hauanu pa3BUBATHCA
WHTEPAKTUBHBIE MHOTOTEPMHUHAIBHBIE CHUCTEMBI DPa3eeHUs
BpeMeHHU. B Takux cucreMax KakIblil MOJIb30BaTENb MOTyYall
COOCTBEHHBIM TEPMHUHAJ, C MIOMOIIHIO KOTOPOTO OH MOT BECTH
auanor ¢ KoMmmbioTepoM. KomnyecTBO — OJIHOBpPEMEHHO
paboTaIMMX C KOMITBIOTEPOM TMOJIB30BaTeNIeld ONpeesioch
€ro MOIIHOCTBIO: BPEMsI PEaKIMU BBIYMCIUTEIBHON CHUCTEMBI
IOJDKHO OBLIO OBLITH JOCTATOYHO MAJIo, YTOOBI MOJIL30BATEIIIO
Oblla HE CHMIIKOM 3aMeTHa TmapajuienpHas pabora ¢
KOMITBIOTEPOM JPYIUX IOJb30Barenel. TepMuHabI, BBINAS 3a
MpeAeNibl BBIYUCIHUTENIBHOTO IEHTPA, PACCPEAOTOUYMINCH IO
BCeMY MpeanpusTuto. M XOoTsa BbUKUCITUTENBHAS MOIIHOCTH
OCTaBaJIaCh MOJHOCTBIO  IEHTPAIM3OBAHHOM, HEKOTOPHIE
(GbyHKIIMM, Takue KaKk BBOJ U BHIBOA JaHHBIX, CTaJA
pacrpeiesieHHbIMU. [TomoOHbBIE MHOT'OT€PMHUHAIbHBIE
[IEHTPATM30BaHHBIE CHUCTEMbl BHEIIHE YKe€ OBUIM O4YCHb
MTOXO0XKH Ha JOKAIbHBIE BBIYUCIIUTENIbHbBIE CeTH.
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JleicTBUTENLHO,  PSIIOBOM  TOJIB30BaTelIh  paboTy  3a
TEPMUHAJIOM Md3HH(peiiMa BoCHpUHUMAN NMPUMEPHO TakK e,
KaK ceilyac OH BOCHpPUMHHUMAET paboTy 3a MOAKIIIOYCHHBIM K
CETH IEpPCOHAIBHBIM KoMIbloTepoM. [lonb3oBaTens Mor
HNONYyYUTh JOCTYHn K oOummM ¢Qaiinam u  nepudepuitHpIM
YCTpOMCTBaM, IPH 3TOM Yy HEro MNOAACPKHMBAIACh IIOJIHAs
WJUIIO3US. €IMHOJINYHOIO BJIaJICHUSI KOMIIBIOTEPOM, TaK KaK OH
MOT 3aIllyCTUTh HYXXHYIO €My IporpaMmy B JIt0OOW MOMEHT U
IIOYTH Cpa3y Ke MOJYy4UTh pe3yibTar.

OpHaKo 10 MOSIBJIEHUS JIOKAJIBHBIX CETEH HYXKHO OBLIO
MpOWTH emie OONbIION MyTh, TaK KaK MHOIOTEPMHHAJIbHBIE
CUCTEMBI, XOTS U HMEJIH BHEIIHUE YEPThl PaCHpPEIEIICHHBIX
CUCTEM, BCE eule MOAJCPKUBAIU  LECHTPATU30BAHHYIO
00paboTKy JaHHBIX.

K ToMy e moTpeOHOCTh MNpeAnpusTUd B CO3AAaHUU
JIOKQJIBHBIX CETEH B 3TO BpEMs €Ille HE cOo3pella — B OJHOM
3/1aHUU IIPOCTO HEYEro ObLIO OOBEIUHATE B CETh, TAK KaK M3-3a
BBICOKOW CTOMMOCTH BBIYMCIIMTEIbHOW TEXHUKHU IPEIIPUITHS
He Mormu ce0e TMO3BOJUTH POCKOIIb  NPHOOpPETCHUs
HECKOJIBKUX KOMITBIOTEPOB.

A BOT MNOTPeOHOCTh B COEAMHEHHHM KOMIIbIOTEPOB,
HaXOJAALIMXCS Ha OOJNBIIOM pPAacCTOSHUU JpYr OT Jpyra, K
9TOMY BpPEMEHM YK€ BIIOJHE Ha3pena. Hawamoce Bce ¢
peieHust 6os1ee MPOCToi 3aauu — AOCTyIHa K KOMIIBIOTEPY C
TEPMHUHAJIOB, YJAJICHHBIX OT HEro Ha MHOTHE COTHM, a TO U
TBICSIMA  KWIOMETPOB.  TepMHHanbsl  COENMHSAIUCh  C
KOMIIBIOTEpaMH  4yepe3 TeJIePOHHbIE CETU C IOMOIIBIO
MozneMoB. Takme CceTM TMO3BOJSIM  MHOTOYHMCIIEHHBIM
ITOJIB30BATENAM I0JIY4aTh YAAJICHHBIA JOCTYN K Pa3fessieMbIM
pecypcamM HECKOJIBKMX MOUIHBIX CYNEPKOMIBIOTEPOB. 3aTeEM
MOSIBUWINCH CHCTEMbI, B KOTOPBIX HapsAAy C YyJaJICHHBIMHU
COEIMHEHUSIMU THINA TEPMHUHAI-KOMIIBIOTED ObuIH
peayiu30BaHbl U  yJAJICHHbIE CBS3M THUIA KOMIIbIOTEP-
KOMIIBIOTEP.
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KommproTepsl MOMy4YHSIM BO3MOXKHOCTH OOMEHHMBATHCS
JaHHBIMU B aBTOMATHMYECKOM pPEXHUME, 4YTO, COOCTBEHHO, U
ABIISICTCA OA30BBIM MIPU3HAKOM JIFO00M BHIYMCIUTEILHON CETH.

Ha ocHoBe momoOHOro mexaHu3ma B TEpPBBIX CETIX
ObLTH pean30BaHbI CITYKOBI obMeHa daitmamu,
CUHXpOHM3aIMKU 0a3 JTaHHBIX, 3JIEKTPOHHOMN MOYTHI U Apyrue
CTaBIIIME TENEPh TPAJAUITUOHHBIMU CETEBBIC CITY>KOBI.

Wtak,  XpOHOJOTMYECKH  MEPBBIMU  IOSBUJIKCH
rinobanpHbie ceTH (Wide Area Network, WAN), To ecTh ceTH,
00BbeIMHSIONINE TEPPUTOPUAIBHO paccpeoTOUYeHHBIE
KOMIIBIOTEPHI, BO3MOKHO HAXOJSIINECS B PA3IUYHBIX TOPOIaxX
U CTpaHax.

MMeHHO mnpu NHOCTpOEHUU TI00alIbHBIX CETel ObUIM
BIIEPBBIC MPEATIOKEHBI U 0TpabOTaHbl MHOTHE OCHOBHBIC UICH,
JIeKaAIIe B OCHOBE COBPEMEHHBIX BBIYUCIUTEIBHBIX CETEH.
Takue, Hampumep, Kak MHOTOYPOBHEBOE MOCTPOCHHUE
KOMMYHHKAITUOHHBIX TTPOTOKOJIOB, KOHIICIITUN KOMMYTAIH U
MapuIpyTU3aluy MaKkeToB.

['moGanpHBIe KOMIBIOTEPHBIE CETH OYE€Hb MHOTOE
yHacleqoBaJduM OT JApPYrux, ropasgo Oojee CTapelx U
pacmpoCTpaHEHHBIX TJIO0ANBHBIX CeTell — TenedOHHBIX.
I'maBHOE TEXHOJOrMYECKOe HOBLIECTBO, KOTOPOE MPUBHECIH C
co0oif mepBble T100aNbHbIE KOMIIBIOTEPHBIE CETH, COCTOSIIO B
OTKa3e OT MPHUHIMIA KOMMYTAIMM KaHAJIOB, Ha MPOTSHKEHUU
MHOTHX JIECATKOB JIET YCIIEUITHO HCIOJIb30BABIIETOCS B
Tene(OHHBIX CEeTAX.

BrimensieMblii Ha BCe BpeMsl CeaHCa CBSI3U COCTAaBHOU
TedeOHHBI  KaHal,  TepeJalouuii  uWHpopMaI  C
MMOCTOSIHHOM CKOPOCTHIO, HE MOT 3((HEKTUBHO HUCIIOIH30BATHCS
MyJCUPYIOIUM  TpaUKOM KOMITBIOTEPHBIX JAaHHBIX, ¥
KOTOPOTO TIEPHUOJBI MHTEHCHUBHOTO OOMEHa YepenyroTcs C
MPOJOKUTENFHBIMUA Tay3amMu. HaTypHbIE SKCIEPUMEHTHI U
MaTeMaTH4ecKoe MOJIETUPOBaHUE MoKa3aj, 4TO
OyIbCUPYIOIUHA W B 3HAYUTENBHOM  CTEEHH  HE
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YyBCTBUTEIBHBIH K 3a7epKKaM KOMIBIOTEpHBIH Tpaduk
ropa3zo ahdekTUBHEN nepenaeTcs ceTaMu, padoTaIKUMU IO
MIPUHLMITY KOMMYTAIUU [1aKETOB, KOTJA JAHHBIE Pa3eIsIFOTCs
Ha HeOoJblIME TMOPUMM —  TaKeThl, —  KOTOpbIE
CaMOCTOSITENILHO MEPEMELIAI0TCS 110 CeTH Oaaroaaps HaTMYUIO
ajgpeca KOHEYHOrO Yy3Jla B 3arojoBke makera. Tak Kak
IIPOKJIaJIKa BBICOKOKAYECTBEHHBIX JIMHUN CBSI3M Ha OoJblIME
pacctosiHuss OOXOAMTCS OYEHb JIOPOro, TO B MEPBBIX
IJ100aJIbHBIX CeTsIX 4acTo HCII0JIb30BATIUCH yKe
CYILLIECTBYIOIINE KaHaJbI CBSI3U, N3HAYAJIBHO IIPEIHA3HAYCHHBIE
COBCEM I Apyrux ueneil. Hanpumep, B TeueHne MHOTHX JIET
r7100anbHBIE CETH CTPOMIIUCH Ha OCHOBE TeJIe(OHHBIX KaHAIOB
TOHAJIBHOM 4acTOTHI, CIOCOOHBIX B KaXK/Iblii MOMEHT BpEeMEHU
BECTH IIepeAady TOJbKO OJHOTO pa3roBopa B aHAJIOrOBOM
¢dopme. IlockombKy CKOpPOCTh  TepeAaydl  JAMCKPETHBIX
KOMITBIOTEPHBIX JIaHHBIX IO TakKUM KaHajlaM ObUla O4YeHb
HU3KOM  (IecATKM  KUJIOOMTOB B  CEKyHAY), Habop
MPEIOCTABIIAEMBIX YCIYyT B TMIOOAIBHBIX CETSX TAaKOro THIA
0OBIYHO OTpaHUYHUBAJICS nepenayvein ¢aiinoB
(mperMyIeCTBEHHO B ()OHOBOM pEXKHUME) M 3JIEKTPOHHOU
rmo4toi. [IoMHMO HH3KOM CKOPOCTH TAaKue€ KaHAJIbl UMEIOT U
JIpYroil HEJOCTaTOK — OHU BHOCAT 3HAYUTEIIbHBIE NCKAXKCHHUS
B nepenaBaeMble cUTHabL. [10ATOMY IPOTOKOJIBI TI00aNbHbBIX
CeTEeH, TIOCTPOEHHBIX C HCIOJb30BAaHUEM KaHAJIOB CBS3U
HU3KOTO KayecTBa, OTIMYAIOTCS CIOXHBIMU THPOLEAYypaMu
KOHTpPOJISI U BOCCTAHOBJICHUS JAHHBIX. TUIIMYHBIM IPUMEPOM
TaKuX CeTeH SBISAIOTCA ceTh X.25, pa3pabOTaHHBIE elle B
Hayane 70-X, Korga HHU3KOCKOPOCTHBIE aHAJIOrOBbIE KaHAJIbI,
apeHyeMble y TeneOHHBIX KOMIIaHUU, OBLTH
npeodaialonmM TUIIOM KaHAJIOB, COEUHSIOLINX
KOMITBIOTEPBl U KOMMYTATOPBI TJ100AJIbHON BBIYMCIUTEIHHOM
CETH.

B 1969 romy wmuamEcTepctBO o00oponbl CIIA
MHUIMAPOBAIO pPabOThl MO OOBEIMHEHMIO B €AWHYIO CETb



14

CYIIEPKOMIIBIOTEPOB 00OPOHHBIX u Hay4HO-
UCCIIEIOBATENIbCKUX  IIEHTPOB. JTa  CeTh, IOJYYHBIIAS
HazBanue ARPANET, crana oTripaBHON TOYKOH Ul CO31aHUS
MEepBOM M CaMOW W3BECTHOW HBIHE TIJIOOATBHOM CETH —
HuTtepner.

Cerb ARPANET o00benuHsia KOMIBIOTEPHI Pa3HBIX
TUTIOB,  paboTaBIIMEe  TMOJA  YIOPaBICHHUEM  Pa3IUYHBIX
omneparoHubix cucreM (OC) ¢ AOMOIHUTENBHBIMU MOAYIISIMH,
peanu3yrouMMI KOMMYHHUKAIIMOHHBIE MPOTOKOJIBI, OOIIHE ISt
Bcex KoMmbioTepoB ceTh. OC 3TUX KOMIBIOTEPOB MOXKHO
CUHMTATh MEPBBIMU CETEBBIMU ONEPAITMOHHBIMUA CHUCTEMaMHU.

Hctunno CETEBbIC oC B OTJINYUE OT
MHOTI'OTEPMHUHAJIbHBIX ocC ITO3BOJISIIN HE  TOJBKO
paccpeoTouuTh  TONb30BaTeNel, HO MW  OpraHU30BaTh
pacripenielieHHbIe XpaHeHHEe M 00pabOTKy JaHHBIX MEXKIy
HECKOJIbKUMH KOMIBIOTEPaMH, CBSI3aHHBIMH 3JIEKTPHUYECKUMHU
cBs3simu. JIroOast ceTeBast omeparioHHAass CHUCTEMa, C OIHOU
CTOPOHBI, BBIMOIHSIET Bce (PYHKIIMH JIOKATBbHOW ONEpaliOHHOM
CHCTEMBI, a C JIpyroil CTOPOHBI, O00JIaJaeT HEKOTOPHIMU
JOTIOJTHUTEIBHBIMU ~ CPEICTBAMH,  IO3BOJISIIOUIUMU  €H
B3alMO/ICIICTBOBATH YEPE3 CETh C ONEPALMOHHBIMU CUCTEMAMHU
JIpYruX KOMIbIOTEpOB. [IporpaMmHubie MOYNH, peaiu3yolIne
ceTeBble (YHKIIMH, MOSBISUINCH B OMEPAIMOHHBIX CHCTEMax
MOCTENEHHO, IO Mep>€ PAa3BUTHS CETEBbIX TEXHOJIOTHIA,
anmapaTHOM 0a3bl KOMITBIOTEPOB W BO3HUKHOBEHMSI HOBBIX
3a/1a4, TPeOyIOIMMUX CeTeBON 00pabOTKH.

[Iporpecc r1m00aNBHBIX KOMIBIOTEPHBIX CETEH BO
MHOT'OM OITpeJIeIISAIICS TPOrpeccoM Teae(OHHBIX CEeTEH.

C xonna 60-x rogoB B TeledOHHBIX CETSIX BCE dYallle
cTalla IPUMEHATHCA Tiepeiada rojoca B udpoBoit hopme.

DTO TpHUBEIO K TOSBICHUIO BBICOKOCKOPOCTHBIX
M(GPOBBIX  KAHAOB,  COCNUHSAIIINX  aBTOMAaTHYECKHE
tenedonnbie crannuu (ATC) U MO3BOJAIOMMUX OTHOBPEMEHHO
nepeaaBaTh ASCSITKA U COTHU Pa3roBOPOB.
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K Hacrosimemy BpeMeHU TJOOANIbHBIE CETH IO
Pa3HOO0Pa3UI0 U KAa4eCTBY MPENOCTABISIEMbIX YCIYT JOTHAIH
JIOKAJIbHBIE CETH, KOTOPBIEC JIOJITO€ BPEMSs JTUAUPOBAIIUA B 3TOM
OTHOILIEHUH, XOTS U MOSIBUIIMCh HA CBET 3HAUYUTEIILHO MO3XKE.

Baxxnoe coObiTHe, TIOBIUSBIIEE HA  HBOJIOLHUIO
KOMIIBIOTEPHBIX CceTei, mpou3ouuio B Hayaie 70-x romos. B
pe3yabTare  TEXHOJOTMYECKOro  MHpopblBa B 00JacTu
MIPOU3BOJCTBA KOMIBIOTEPHBIX KOMIIOHEHTOB IOSIBHJIUCH
oonpmme wHTErpanbHbie cxembl (BUC). Mx cpaBHHUTEIBHO
HEBBICOKAasi CTOMMOCTb M  Xopolluue (PyHKIHOHAIbHBIE
BO3MOKHOCTH TPHUBEIM K CO3JaHUIO MHUHU- KOMIIBIOTEPOB,
KOTOpbI€ CTaJd peaJbHbIMU KOHKYpEHTaMu M3HH(peiMoB.
OMnupuueckuii 3akoH ['poia mepectan COOTBETCTBOBATH
JNEHUCTBUTEIBHOCTH, TaK KaK JECATOK MHUHH-KOMIBIOTEPOB,
UMess Ty JKE€ CTOMMOCTb, YTO M MdIUH(]peWM, pemann
HEKOTOPbIE 3a/1auu (xak MIpaBuUIIo, XOpOIIO
pacrnapajieuBaeMble) ObICTpee.

Jaxxe HeOonbIIME MOAPA3JACICHUS  MPEANPUATHIA
MOJIYYMJIM BO3MOXKHOCTh HUMETh COOCTBEHHBIE KOMITBIOTEPHI.
MUHH-KOMIBIOTEPHI pemanu 3a/1a4u yIIpaBIICHUS
TEXHOJIOTUYECKUM 000pY/I0BaHUEM, CKJIAJ0M U JIpyrHe 3aJauu
YpOBHSL OTHAeNa Upeanpustus. Takum oO0pa3oM, MOSBUIIACH
KOHIICTIIINSL  PAcpe/ieNieHuss KOMITBIOTEPHBIX PECypcoB TIO
BceMy mnpeanpuatuio. OIHAKO MPU 3TOM BCE KOMIBIOTEPHI
OJIHOM OpraHu3aliyd TO-TIPEKHEMY TPOJOJDKAIU padoTaTh
ABTOHOMHO.

[lImo BpemMs, u NOTPEOHOCTH  TOJIb3OBATENICH
BBIYMCIIUTENILHON TEXHUKU pociu. VX yxe He yaoBieTBoOpsia
n30JMpoBaHHas paboTa Ha COOCTBEHHOM KOMIIBIOTEpPE, UM
XOTEJIOCh B  aBTOMAaTHYECKOM  pPEXKUME  OOMEHHBATHCS
KOMITPIOTEPHBIMH ~ JAaHHBIMH C  TIOJIB30BATESIMU  JIPYTUX
noapasaenenuidi. OTBeTOM Ha 3Ty NOTPEOHOCTH CTaJo
MOSIBJICHNE TIEPBBIX JIOKAIBHBIX BBIYMCIUTEIBHBIX CETEeH (pHC.

1.5).
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Jlokaneubie cetu (Local Area Network, LAN) — 310
o0beIMHEHUS KOMIIBIOTEPOB, COCPENOTOYEHHBIX Ha
HEOOJBIION TeppUTOPHH, OOBIYHO B pamuyce He Oomee 1-2 Kk,
XOTS B OTIENBHBIX CIy4asX JIOKaJbHAsi CETb MOXKET HUMETh U
OonpIIMe  pa3Mephl, HANMPUMEP  HECKOJIbKO  JIECATKOB
KWJIOMETpOB. B o0miem ciiydae jokalibHas CeTh MPEJCTaBIIsSIeT
co00il KOMMYHUKAIIMOHHYIO CHCTEMY, TMPUHAJICKAIIYIO
OJTHOM OpraHu3aluy.

Ha nepBbix nopax ajis COeIUHEHUs] KOMITBIOTEPOB IPYT
C OpYroM HCIOJb30BAINCh  HECTAaHJApTHBIE  CETEBBIC
TEXHOJIOTHH.

CereBass TEXHOJOTHS — 93TO COIJIACOBaHHBIA HaOOP
MIPOTPaMMHBIX U aIMapaTHBIX CPEJICTB (HApUMep, IpaiBepoB,
CeTEeBBIX aJamnTepoB, Kabeilell W pa3beMOB), a Takke
MEXaHW3MOB TMepeJayd  JaHHBIX 10 JIMHUSM  CBS3H,
JOCTATOYHBIM  JJIi  TOCTPOCHHUS  BBIYMCIUTENBHON  CETH.
PazHoOOpa3Hbie yCTPOICTBAa CONPSDKEHHSI, HCIIONb3YIOIIHE
COOCTBEHHBIE CIOCOOBI TMPEACTABICHUS JAaHHBIX Ha JHMHHSIX
CBSI3H, CBOM THITBI KaOeJIeH | T. 1., MOTJIU COSIUHSITH TOJIBKO T
KOHKpPETHBIE MOJIETH KOMIIBIOTEPOB, [UIsI KOTOPBIX OBUIH
pa3paboTaHbl, HampuMmep, MHHH- KommbioTepbl PDP-11 ¢
mdiiHdpeiimom IBM 360 wnmm wmuHHM-kommbioTepsl HP ¢
MukpokomnbtoTepamMu  LSI-11. Takas curyanus coznana
OO0JBIION MPOCTOP ISl TBOPUECTBA CTYACHTOB — HA3BAHUSA
MHOTHX KYPCOBBIX U JIUTNIOMHBIX MPOEKTOB HAYMHAIUCH TOTJa
CO CJIOB «Y CTPOKCTBO CONPSIKEHUS...).

B cepenune 80-X TO0B MOJIOXKEHUE JIET B JIOKATBHBIX
CeTSAX KapJWHAIbHO M3MEHUJIOCh. Y TBEPIUINCH CTAH/IaPTHBIE
CETEBbIE TEXHOJOTUH OOBEAMHEHUS KOMIBIOTEPOB B CETh —
Ethernet, Arcnet, Token Ring, Token Bus, Heckonbpko mo3xe
— FDDL.

MOoOUHBIM CTUMYJIOM ISl UX TOSIBACHHUS MOCITYXWIH
MEPCOHAIbHBIE KOMITBIOTEPHI. ITH MACCOBBIC MPOIAYKTHI CTAIH
UJ€aTbHBIMU 3JIEMEHTaMU IOCTPOEHUsI CEeTel — ¢ OJHOM
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CTOPOHBI, OHHM OBUIM JOCTATOYHO MOIIHBIMH, YTOOBI
o0ecneunBaTh paboOTy CETEBOr0 MPOrpaMMHOr0 00eCHedeHus,
a ¢ Jpyrod — SBHO HYXIAIUCh B OOBCIWHEHUH CBOCH
BBIYMCIIMTEIbHOW MOIIHOCTH JUUISl PELICHUS CIIOXKHBIX 3a/1ad, a
TaKXKe pas3/leiCHUsl AOPOTUX TNEepPUPEPUIHBIX YCTPOHCTB U
JMCKOBBIX MacCUBOB. 1103TOMy mepcoHaabHbIE KOMIIBIOTEPHI
CTaJIM MpeoOsIaaTh B JIOKAIBHBIX CETAX, IPUYEM HE TOJBKO B
KauyecTBE KJIMEHTCKUX KOMIIBIOTEPOB, HO U B KAUECTBE LIEHTPOB
XpaHeHHuss U 00pabOTKH JaHHBIX, TO €CTh CETEBBIX CEPBEPOB,
IIOTECHUB C 3TUX MPUBBIYHBIX POJIEM MUHHU- KOMIIBIOTEPHI U
MAHH(pEHMBIL.

Bce craHpapTHele TEXHOJIOTMM JIOKAJIbHBIX —CeTed
ONMPAINCh HA TOT K€ MPUHIUI KOMMYTAIMH, KOTOPBIA ObLI €
ycrexoM omnpoOOBaH W JI0OKa3ajdl CBOM MPEHMYIIECTBAa MpHU
nepegade Tpaduka TaHHBIX B TJIOOAJBHBIX KOMITBIOTEPHBIX
CeTAX, — MPHUHLIMI KOMMYTALIMH aKETOB.

CraHgapTHble  CETEBbIE  TEXHOJIOTUU  IPEBPATUIIH
MpOLIECC  NOCTPOEHUsI  JIOKAJBbHOM CEeTH U3  PELICHUS
HETPUBHAILHOW TEXHUYECKOU TIPOOJIEMBI B PYTUHHYIO PadoTy.
Jns  co3maHMs  CeTH  JIOCTaTOYyHO  ObulO  MpHOOpecTH
CTaHJIapTHBIN KaOelb, CETEBBbIE aJaNTePbl COOTBETCTBYIONIETO
crannapta, Hampumep FEthernet, BcTaBuTh amanTepbl B
KOMIIBIOTEPBI, MPUCOEAUHUTh UX K Kabelto CTaHAapTHBIMU
pazbeMaMM M YCTaHOBUTb Ha KOMIBIOTEPHl OAHY U3
MOMYJISIPHBIX CETEBbIX OINEPAllMOHHBIX CHUCTEM, HAlpUMeEp
Novell NetWare.

Pa3paboTunky 5OKadbHBIX ceTeld NPUBHECIHM MHOTO
HOBOT'O B OpraHu3aiuio paboThl mosib3oBareneil. Tak, cTaio
HaMHOTO TIpomie W yaoOHee, 4YeM B TJ00aJbHBIX CETHX,
nojgy4yatb  JOCTYH K  OOLIMM  CETEBBIM  pecypcam.
[TocnencTBueM M OJHOBPEMEHHO ABHWKYIIEH CHIIOW TaKOTO
rporpecca CTaJo MOSIBIICHUE OTPOMHOTO yucia
Henpo(hecCHOHANBHBIX MO0JIb30BaTeNe, OCBOOOXKIEHHBIX OT
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HEOOXOMMOCTH HW3y4yaTh CIEUUANbHBIE (M JOCTaTOYHO
CJIO’KHbBIE) KOMaH/IbI JUIS CETEBOU PabOTHI.

Koner 90-x BBISIBUII SIBHOTO JIMJIEpPA CPEAN TEXHOIOTHM
JIOKaJIbHBIX ceTeld — cemeiicTBo Ethernet, B xkoTopoe BomLIN
kiaccudeckas texnonorusi Ethernet co ckopocThro mepenaun
10 M6ut/c, a Takxke Fast Ethernet co ckopoctero 100 MouT/c
Gigabit Ethernet co ckopocteio 1000 M6wut/c.

[IpocTeie  anroput™bl  pabOTHl  MPENOMPENCINIAIOT
HU3KYI0 cTrouMocTh obOopynoBanus Ethernet. Illupokuit
IMarna3oH HepapXuu CKOPOCTEH TIO3BOJSET PalUOHAIBHO
CTPOUTH JIOKAJbHYIO CETh, BbIOMpas Ty TEXHOJOTHUIO
ceMeiicTBa, KOTopasi B HauOoJIbIlIel CTENIeHH OTBEYaeT 3a7auaM
MPEINPUATHS U MOTPEOHOCTSIM IOJIb30BaTeNei. BaxkHo Takxke,
yT0o Bce TexHonoruu Ethernet ouens O6Iu3KHM ApPYyr K Apyry mo
OpUHIUIAM paboThl, YTO yHOpOUIaeT OOCITYXHUBaHHE W
MHTETPAIUIO 3TUX CETEH.

B xonue 80-x rofoB OTIMYMSA MEXIY JOKAIbHBIMU U
rJ100aTbHBIMU CETSIMU MPOSIBISUIMCH BECbMa OTYETIIUBO.

IIpOTsKEHHOCTh M Ka4eCTBO JIMHUK CBsI3U. JIOKanbHBIE
KOMIIBIOTEPHBIE CETH 110 OINPEACIEHUI0 OTJIMYAKTCS OT
IJI00aNBHBIX ceTell HEeOOJBbIIMMU  PACCTOSHUSAMHU  MEXITY
y3laMH CeTH. OTO B NPHUHLIMIE JENAET BO3MOXKHBIM
HCIOJIb30BaHNUE B JIOKAJIBHBIX CETSIX O0oJjiee KaueCTBEHHBIX
JINHUH CBSI3HU.

¢ CJI0)KHOCTh METOJIOB Iepe/lau JaHHbIX. B ycioBusx

HU3KOW  HAQJEKHOCTH  (U3NYECKUX  KAHAJIOB B

r7100aNbHBIX CeTSIX TPeOYITCs Oosee CIO0XKHbBIE, YeM B

JOKAJIbHBIX CETAX, METOJbl TMepefayd JaHHbIX U

COOTBETCTBYIOIIEE 000PYIOBaHHE.

e CkopocTh OOMEHa NTaHHBIMH B JIOKaNbHBIX ceTsax (10,

16 u 100 MO6ut/c) B To Bpems Oblia CYIIECTBEHHO

BBIIIIE, YeM B I00abHBIX (0T 2,4 Kout/c no 2 M6wut/c).

e PazHooOpasue ycmyr. Beicokue ckopoctd oOMeHa

JAHHBIMU TIO3BOJIWJIM TPEJOCTABIATh B JIOKAJIBHBIX
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CeTSAX WIMPOKUM CIEKTpP yCIyr — 3TO, IIPEXKIE BCEro,
pa3sHOOOpa3Hble MEXaHU3Mbl MCIIOJIb30BaHUs (ailios,
XpaHALMXCSd HAa JUCKAaX APYTUX KOMIIBIOTEPOB CETH,

COBMECTHOE  MHCIIOJIB30BAaHME  YCTPOMCTB  II€YaTH,

MOJEMOB, (PaKCcOB, IOCTYN K €AMHOH 0a3e IaHHBIX,

3JIEKTPOHHAs mo4rta u ap. B To ke Bpems riobaiibHble

CETM B OCHOBHOM OlpPaHUYMBAIUCH IIOYTOBBIMU M

GailioBbIMM yCIyraMu B UX IpocTeiliem (He caMoMm

y100HOM J1JIs [10JIH30BATENS) BUJIE.

[TocrenneHHO  paznuuus MEXAY JIOKAJIBHBIMH U
1J100aJIbHBIMU CETEBBIMH TEXHOJIOTUSMHU CTAJIA CIIIAXKUBATHCS.
W3onupoBaHHbIe paHee JIOKAIbHbIE CETH Hayald OObEIUHSTH
Apyr C JIpyrom, IpU STOM B KadeCTBE CBA3YIOUIEH Cpelbl
UCMOJb30BATNCh TIJI0OANbHBIE CceTH. TecHas MHTerpauus
JIOKQJIBbHBIX U INIOOAJIbHBIX ceTell IpuBesa K 3HAUYUTEIbHOMY
B3alMMOIIPOHUKHOBEHHUIO COOTBETCTBYIOIINX TEXHOJIOTHUH.

COnmxenne B METOJax Mepeayn JaHHBIX MPOUCXOIUT
Ha muatgopMe HUPPOBON Iepenadd JaHHBIX MO BOJIOKOHHO-
ONTUYECKUM  JIMHUSIM  CBA3M. OJTa cpeja  mepefadu
UCIOJIb3YETCS] MPAKTUYECKN BO BCEX TEXHOJOTHUAX JIOKAJIBHBIX
ceTel Uil CKOpOCTHOro oOmeHa wuH(popManued Ha
paccrosiHusAx cBbime 100 MeTpoB, Ha HEH K€ IOCTPOEHBI
COBpeMeHHbIe MarucTpanu nepsuyHbix cereid SDH 1 DWDM,
MPEJOCTABIIAIOUINX CBOM LU(POBbIE KaHAJBI 111 00bEeTMHEHUS
00opynoBaHus I1100aIbHBIX KOMIIBIOTEPHBIX CETEH.

Bbicokoe kauecTBO IM(POBBIX KaHAJIOB HM3MEHMIIO
TpeOOBaHUSI K MPOTOKOJIAM TIJI0O0AJbHBIX KOMIIBIOTEPHBIX
cereii. Ha mepBblif miaH BMecTo mpouenyp obecredyeHus
HaJIe)KHOCTH BBIIUIN MIPOLIE Y PHI obecrnieyeHus
rapaHTHPOBAHHON CpeHell CKOPOCTH JOCTaBKH WH(pOpMauu
MOJIB30BATENsAIM, A TaKK€ MEXaHU3Mbl  IPUOPUTETHOMN
00pabOTKH MAaKETOB OCOOCHHO YYBCTBUTENBHOIO K 3a/IepyKKaM
Tpaduka, HampuMep TOJOCOBOTO. OTH H3MEHEHMs HallJIu
OTpaKCHHE B HOBBIX TEXHOJIOTUSAX TJIOOANBHBIX CETEH, TaKhX
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kak Frame Relay 1 ATM. B stux cersix mpeamnonaraercs, 4To
UCKa)XKEHHE OWTOB MPOUCXOAUT HACTOIBKO PEIKO, YTO
OLIMOOYHBIM MaKEeT BBITOJAHEE IPOCTO YHUYTOXKHUTb, a BCE
npoOJeMbl, CBs3aHHBIE C €ro IoTeped, MepenopyduTh
MpOrpaMMHOMY OOecrieueHuI0 0ojiee BBICOKOTO  ypOBHS,
KOTOpPOE€ HENOCPEJICTBEHHO HE BXOIUT B cocTaB ceredl Frame
Relay u ATM. bomnbmioil BkiIaa B COMMKCHHE JIOKAIBHBIX H
rio0anbHbIX CceTell BHECIO JOMMHHMpOBaHHE IpoTokoina IP.
DTOT MPOTOKOJ CETOHS padOTaeT MOBEPX JTIOOBIX TEXHOJIOTUN
JoKaabHBIX U riaobansHbIX cererd (Ethernet, Token Ring, ATM,
Frame Relay), oObenunss pa3inuuHble HOJACETH B EIUHYIO
COCTaBHYIO CETb.

Hauunas ¢ 90-X 1og0B KOMIBIOTEpHBIE T100aIbHBIE
ceTd, paloTalolle Ha OCHOBE CKOPOCTHBIX LH(POBBIX
KaHAaJIOB, CYLIECTBEHHO PACHIMPUIN CHEKTP MPEIOCTABIIAEMbIX
yCIyT U JAOTHAJIM B 3TOM OTHOULIEHUH JIoKallbHbIE ceTu. CTaso
BO3MOYKHBIM CO3[JaHHE CIIy’KO, paboTa KOTOpPBIX CBsi3aHa C
JOCTaBKOW MOJIb30BATENI0 OOJIBLIIMX 00BEMOB MH(POPMALUU B
pearbHOM BpEMEHH — W300paskeHui, BUIe0(PHIHLMOB, rojoca,
B oOmeM, Bcero TOro, 4YTO TMOJYYWIO  Ha3BaHHE
MyJbTUMeANHON nHpopManuu. Hanbonee sapkuii npumep —
runepTrekcroBas nHpopmannoHHas ciyx6a World Wide Web,
CTaBIIasi OCHOBHBIM ITOCTABITMKOM HH(popMmarmu B UHTEpHETE.
Ee uHTEepakTHBHbIE BO3MOXHOCTH MPEB30HTH BO3MOXKHOCTHU
MHOTHX QHAJIOTUYHBIX CIIY’)KO JIO-KallbHBIX CETeH, TakK dYTo
pa3paboTuMKaM  JIOKAJbHBIX  CeTeH  MPHUIUIOCh  MPOCTO
MI03aUMCTBOBATh 3Ty CIyx0y y riobanbHbix cereil. [Ipomuecc
nepeHoca TeXHOJIOTuil u3 rnobanbHOMl cetn HMHTepHeT B
JIOKaJIbHBIE TpUOOpen TaKoW MAacCOBBIM XapakTep, uTo
TIOSIBUJICS JIaXKe CTICIMaIbHBIA TepMUH — INtranet-texHomoruu
(intra — BHYTpeHHUN).

B 5okanpHBIX ceTsX B TOCIEIHEEe BpeMs ynessercs
Takoe ke 0O0JIbIIOe BHUMAHUE METOJaM 00eCIeUeHHs 3aIIUThI
uHpOpMalMd OT HECaHKLIMOHWPOBAHHOI'O JOCTyNa, Kak U B
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rII00aNbHBIX. DTO OOYCIIOBICHO TEM, 4YTO JIOKAJIbHBIC CETH
nepecraiy ObITh HM30JMPOBAHHBIMH, Yallle BCETO OHU HMEIOT
BBIXOJ] B «O0JIBILION MHUp» Yepe3 II100aJIbHbIE CBSI3U.

W  nHakoHel, TOSBISIOTCS HOBbIE TEXHOJOTHUH,
W3HAYaJbHO NpPEJHAa3HAYCHHbIE JUIsI OOOMX BHJOB CETeH.
SpkuM TpencTaBUTENIEM HOBOTO TOKOJIEHHUS TEXHOJOTHUI
apiugercs TexHoioruss ATM, Koropas MOXET CIYXUThb
OCHOBOl Kak TJOOalbHBIX, TaK M JIOKAJIbHBIX CETEeH,
3¢ hEeKTUBHO 00BEIMHSAS BCE CYIIECTBYIOINE TUIIBI TpaduKa B
OJIHOM TpaHCHOPTHOM ceTu. Jlpyrum mnpumepom sBISETCS
ceMmelicTBo  TexHojiorui — Ethernet, umeromee — sSBHEIC
«okanbHbie» KopHU. HoBeiii cranmapt Ethernet 10G,
MO3BOJISIOMIMN TIepeaaBaTh JaHHbIE co ckopocThio 10 I'dut/c,
MpelHa3HaueH s Marucrpajlied Kak TNoOaibHBIX, Tak H
KPYIIHBIX JIOKAJIbHBIX CETEH.

Eme oaHuMm mnpusHakoM CONMKEHUS JIOKaIbHBIX U
IJI00AJIBHBIX CETEH SIBJIAETCS MOSBIECHUE CETeH, 3aHMMAarOLIUX
MPOMEXYTOUHOE  TMOJIOKEHHE  MEXAY  JIOKAJIbHBIMU U
JI00aJIbHBIMH CETSIMH.

['opoackue cetu, unu cetu Meranoiaucos (Metropolitan
Area Network, MAN), npenHa3zHadyeHbl 751 OOCITYXKUBaHUS
TEPPUTOPUU KPYITHOT'O FOPOJaA.

OTH ceTH UCHOJb3YIOT U(POBHIE JIMHUU CBS3H, YaCTO
ONITOBOJIOKOHHBIE, CO CKOPOCTSIMM Ha Marucrpaiu ot 155
M6ut/c wu Bbmme. OHHM 00ecrneunBarOT SKOHOMHYHOE
COEZIMHEHUE JIOKaJIb-HbIX CeTe MeXIy cOOOH, a TakKe BBIXOJ
B riobanbHble cetH. Cetn MAN nepBoHadaibHO ObUIM
pa3paboTaHbl TOJNBKO MJs Mepelayd JaHHBIX, HO ceiyac
NepeyeHb MPEeAOCTaBISIEMbIX HMHU YCIYI pPAcCIIUpUIICH, B
YaCTHOCTH OHHM  MOJICP)KUBAIOT  BUACOKOH(EPEHIUH U
MHTETpalbHYIO Nepeavy rojoca u Tekcra. CoBpeMEeHHbIE CeTH
MAN oTnuyaroTcsi pa3Ho0Opa3ueM IMperoCTaBIsIeMbIX YCIYT,
MO3BOJISISI CBOMM KJIMEHTaM OOBEIUHATH KOMMYHHMKAIIMOHHOE
000py/JI0BaHUE pa3IMYHOIO THIA, B TOM uncie opucHsie ATC.
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Konseprenuus KOMIIBIOTEPHBIX u
TEJIEKOMMYHUKAI[MOHHBIX CeTeH

C KaXXIIpIM TOJIOM YCHUJIMBAETCS TEHACHIUS CONMKEHUS
KOMIIBIOTEPHBIX U TEIEKOMMYHUKAI[MOHHBIX CETEH pa3HbIX
BUJIOB. [IpennpuaumaroTcs MOTIBITKH CO3JIaHHS
YHHUBEpCAJIbHOM, TaK Ha3blBAEMOM MYJIbTHCEPBUCHON CeTH,
CIOCOOHOH MPEIOCTABIATh YCIAYTH KaK KOMIBIOTEPHBIX, TaK U
TEJIEKOMMYHUKAIIMOHHBIX CETEH.

K  TelneKOMMYHUKAallMOHHBIM  CETSIM  OTHOCATCS
Tene(OHHbIE CETH, pAJAUOCETH U TEJIEBU3HOHHBIE CETH.
I'maBHOE, 4TO OOBEOMHSET UX C KOMITBIOTEPHBIMU CETSIMH, —
TO, YTO B KayecTBE pecypca, MPEeAOCTABISEMOrO KIHEHTaM,
BbICTynaer wuHpopmanus. OJIHAKO UMEETCsl HEKOTOopas
cneun(uKa, Kacamomascs BHJIA, B KOTOPOM IPEJCTABISAIOT
MHPOPMALIMIO KOMITBPIOTEPHBIE W  TEIEKOMMYHUKAIMOHHBIC
cetu. Tak, N3Ha4YaJIbHO KOMIIBIOTEPHBIE CETH pa3padaThIBAINCh
s nepenadyn andaBuTHO-UMGPOBOI WHPOPMALIUU, KOTOPYIO
9acTO HA3bIBAIOT IIPOCTO JaHHBIMH, 1I03TOMY Y KOMITbIOTEPHBIX
ceTell uMeeTcs U Apyroe Ha3BaHUE — CETU Mepelayu JaHHbIX,
B TO BpeMs KaK TEJIEKOMMYHHUKAIIMOHHBIE CETH OBbLIM CO3/1aHBI
Ul Tepelaud  TOJIbKO  TojocoBod  mHGpopManuu (4
n300pakeHus B CIydae TEJIEBU3UOHHBIX CETeH).

CeromHst MBI SIBIISIEMCSI CBHJCTEISIMH KOHBEPTEHIIMU
TEJIEKOMMYHUKAIIMOHHBIX M KOMIIBIOTEPHBIX CeTeH, KOoTopas
UJET TI0 HECKOJIbKUM HaIPaBIICHHSM.

[Tpexne Bcero, HabmOAAaeTCs COMMKEHUE BUJIOB YCIIYT,
MPEOCTABIIIEMBIX KIMeHTaM. llepBasi m He OYEHb YCIICIIHAs
MOMBITKA CO3JaHHE MYJIbTUCEPBUCHOW CETH, CHOCOOHOMN
OKa3pIBaTh pa3jMyYHble YyCIYyrd, B TOM YHCJIE YCIyTU
TeneOHUM W Tepeladd JaHHBIX, MpHUBEJa K TOSBJICHUIO
TEXHOJIOTUH  THM(POBBIX  CceTed ¢  MHTErPUPOBAHHBIM
obcnyxxuBanueM (Integrated Services Digital Network, ISDN).
Omnako Ha mpaktuke ISDN mpemocraBisieTr cerogHs B
OCHOBHOM TeJe(OHHBIE YCIYyTHM, a Ha poJib TJI00aTbHOU
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MYJIbTUCEPBUCHOM  CETM  HOBOIO  IIOKOJEHMS,  4acTo
Ha3bIBa€MOW B aH TJOs3bIYHOU JuTepaType Next Generation
Network (NGN), wmu New Public Network (NPN),
nperenayet Uutepuer. IutepHeT Oyayiiero 0mkeH 001aaaTh
BO3MO>XHOCTBIO OKa3bIBaTh BCE BU/IBI
TEJICeKOMMYHUKALIMOHHBIX YCIYT, B TOM YHCIIE HOBBIC BH/IBI
KOMOWHUPOBAHHBIX YCIYT, B KOTOPBIX COYETAIOTCS HECKOJIBKO
TPaJAULIMOHHBIX YCIYT, HalpUMep YCIyra YHHUBEpPCAIbHON
CIIy’)KOBI COOOIIEHHUH, OOBEAMHSAIOMEH AIIEKTPOHHYIO IOUTY,
TeneQoHnI0, GaKCUMUIBHYIO CITY>KOY U MEHIKUHTOBYIO CBA3b.
Haunbonpmmx ycriexoB Ha MPaKTHYECKOM TIOMPHUIIE AOCTHIIIA
1P-tenedonus, ycmyramMu KOTOPOM MpPSAMO U JIM KOCBEHHO
CEro/iHsl TOJB3YIOTCS MUJUIMOHBI Jrofeil. OnHako sl TOro
4yT100BI cTaTh ceTbio NGN, VHTepHeTy erie npeacTOUT mpouTu
OOJIBIION TTYTh.

TexHonornueckoe CcOMMKEHHE CeTEeHd MPOUCXOIUT
cerogHss Ha oOcHOBe nU(poBOl mepenaun WHGOPMAIHU
pa3IMYHOTO  TUMA, METoJa KOMMYTAallUM TaKeTOB U
[IPOrpaMMHUPOBAHUSI YCIIYT.

Tenedonus yxe AaBHO cenana psjl [IaroB HaBCTPEUy
KOMITBIOTEPHBIM CETSM, IPEXKIE BCETO, 3a CUET MPECTABICHUS
roigoca B I1MdpoBoit Qopme, UYTO nenaeT NPUHLIMUITHAIBHO
BO3MOXXHBIM Ilepefiadyy Tele(OHHOr0o U  KOMIBIOTEPHOIO
Tpapuka 1O OAHMM H TeM K€ IUPPOBBIM KaHaIaMm
(TeneBuAEHHE ~ TaKXKE€  MOXKET  CEeroiHs  IepenaBarh
nzobpaxxenne B 1uppoBoit ¢opme). TenedhoHHBIE ceTH
IIMPOKO HCHOJB3YIOT KOMOHMHAIMI0 METOJI0B KOMMYTAallUU
KaHaloB MW TakeToB. Tak, MAnd mepesayu CIyXKeOHBIX
cooOmIeHn (Ha3bIBa€MBIX COOOIICHUSIMU CUTHAIA3AIUN)
MIPUMEHSIFOTCS MIPOTOKOJIBI KOMMYTaIlUH MaKeTOB,
aHAJIOTUYHBIE MPOTOKOJIaM KOMIIBIOTEPHBIX CeTed, a s
nepeayd  COOCTBEHHO  Trojoca  MeXIy  aOOHEHTaMu
KOMMYTHUPYETCS TPAJULIMOHHBIM COCTAaBHON KaHAJL.
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JlomoHUTENbHBIE YCIYTH Tele()OHHBIX CETeH, TaKue
Kak nepeaapecanus BBI30BA, KOH(epeHIl- CBSI3b,
TEJEr0J0COBAHUE UM JIPYTHE, MOTYT CO3/1aBaThCsl C MOMOIIBIO
Tak Ha3plBaeMoW  wmHTeIUIeKTyanpbHOW cetn  (Intelligent
Network, IN), mo cBoeill CyTu SBISIOMIEHCS KOMITBIOTEPHOM
CeThIO C CepBepaMH, Ha KOTOPBIX IPOrpaMMHUPYETCs JIOTHUKA
YCIIYT.

CeroniHss makeTHbIE METOJbl KOMMYTALIUU MOCTEIIEHHO
TECHAT TPAAWIMOHHBIC I TeNe(POHHBIX CETed METOIbI
KOMMYTAallUd KaHAJOB Ja)ke NpU Iepenaye royuoca. Y STo
TEHJICHIIUM €CTh JIOCTAaTOYHO OYEBHAHAs MpPUYMHA — Ha
OCHOBE MeToJa KOMMYTallud TMAaKeTOB MOXKHO Ooiee
5p(GEKTUBHO  HUCMOIB30BATh  MPOIYCKHYIO  CIIOCOOHOCTB
KaHaJOB CBSI3M M KOMMYTAllMOHHOTO  O0OpYyIOBaHUS.
Hanpumep, may3sl B Tenie(hOHHOM Pa3roBOpe MOTYT COCTABIISTh
no 40 % oOmero BpeMEHHM COCIWHEHHS, OTHAKO TOJIBKO
MakeTHasi KOMMYTAIlusl II03BOJIIET «BBIPE3aTh» TMay3bl W
MCIOJIb30BaTh BBICBOOOIUBIIYIOCS MPOIMYCKHYIO CIIOCOOHOCTH
KaHaja JuIsl repenadu Tpaduka Apyrux aboHEHTOB. J[pyroi
BECKOW MPUYHHOHN Mepexo/1a K KOMMYTAIMH MAaKEeTOB SIBISETCS
nonyJsipHOCTh MIHTEpHETA — CeTH, MOCTPOEHHON Ha OCHOBE
JAHHOW TEXHOJIOTHH.

OO0paiieHre K TEXHOJIOTMH KOMMYTAIMU TAKETOB IS
OJIHOBPEMEHHOM  Mepejaud  4Yepe3  NaKeTHble  CETH
Pa3HOPOAHOTO Tpaduka — rojioca, BUACO U TEKCTa — CJEIaNI0
aKTyallbHBIM  Pa3palOTKy HOBBIX METOJOB oOOecTeueHus
Tpebyemoro kadectBa oOciyxuBanust (Quality of Service,
QoS). Meronsl QoS mnpu3BaHBl MHUHMMHU3HUPOBATh YPOBEHb
3a/IepKEK JJII YyBCTBUTEIHHOTO K HUM TpaduKa, HarpuMmep
roJIOCOBOTO, W OJHOBPEMEHHO TapaHTHUPOBATH CPEIHIOI0
CKOPOCTh W JHUHAMUYHYIO TIepeAady MmyJbCalluid s Tpaduka
JTAHHBIX.

Onnako HEBEpPHO OBLIO OBl TOBOPHUTH, YTO METOBI
KOMMYTAallUd KaHAJOB MOpPAJIbHO YCTapeld M y HUX HeT
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Oynymiero. Ha HOBOM BUTKE CIMpalid Pa3BUTHS OHU HAXOJST
CBOE MMPUMEHEHHUE, HO YK€ B HOBBIX TEXHOJIOTHUSIX.

KoMmbroTepHbie ceTH TOKE€ MHOT0€ MM03aUMCTBOBAIH Y
Tene(OHHBIX W TEJIEBU3MOHHBIX ceTel. B dacTHOCTH, OHU
oepyt Ha BOOPYKEHUE METO/IbI oOecreucHus
OTKa30yCTOMYMBOCTH TeNEPOH-HBIX CETEeH, 3a CUET KOTOPBIX
MOCJIEIHUE JAEMOHCTPUPYIOT BBICOKYIO CTENEHb HAaJICKHOCTH,
TaKk HeAOoCTarolyw mnopoil MHTEpHETY W KOpPHIOpaTUBHBIM
CETSIM.

CeromgHs cTaHOBUTCS Bce 0o0jiee OYEBUIHBIM, UYTO
MYJIbTUCEPBHUCHAsI CE€Th HOBOTO IOKOJICHUS HE MOXET OBITh
CO3/laHa B pe3ylbTaTe «100enb» Kakoi-HHOyIb OTHOM
TEXHOJIOTUM WJIM OJHOro moxaxoxa. Ee Moxker mnopoautsb
TOJIBKO MPOIECC KOHBEPIEHIIMH, KOTJa OT KaX0i TEXHOJIOTUU
OyZeT B3STO BCE caMoe JIydlliee W COCIUHEHO B HEKOTOPBIN
HOBBIM CIIJIaB, KOTOpBIA M JacT TpeOyemoe KauecTBO s
MOAJICPKKHA  CYIIECTBYIOIIMX ¢ CO3JAaHUSI HOBBIX YCIIYT.
[TosiBUiICST HOBBIM TEPMUH — HH(POKOMMYHHKAI[MOHHAS CETh,
KOTOPBIN MPSMO TOBOPUT O JIBYX COCTABJISIONINX COBPEMEHHOM
CEeTH — MH(pOPMALIMOHHOM (KOMIIBIOTEPHON) "
TEJICKOMMYHUKAIIHOHHOW. YUHTBIBasl, YTO HOBBIM TEPMHUH €IIE
HE TMpPHOOpeNn JOCTAaTOYHOW TOMYyISPHOCTH, MBI OyneMm
HCIIOJIH30BaTh YCTOSIBIIUICS TEPMUH
«TEJIEKOMMYHUKAIIMOHHAsl CETh» B PACHIMPEHHOM 3HA4YECHUH,
TO €CTh BKJIFOYATh B HETO U KOMITBIOTEPHBIE CETH.
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Jlexnus 2. O0mme NpUHUMIBI IOCTPOEHUS ceTeill

HcTtopuuecku IJIaBHOM LENIbIO 00bEeIUHEHUS
KOMIIBIOTEDOB B C€Tb  OBUIO  pa3lEl€HUE  PECYpPCOB:
[I0JIB30BATEIN KOMIIBIOTEPOB, IOIKIIOUEHHBIX K CETH, WIU
IIPWIOXKEHHUS,  BBINOJHSIEMbIE Ha O3TUX  KOMIIbIOTEpAX,
IIOJIy4al0T ~ BO3MOXKHOCTH ~ aBTOMAaTHMYECKOrO0  JOCTyna K
pa3HoOOpa3HBIM pecypcaM OCTAIbHBIX KOMIIBIOTEPOB CETH, K
YHCIIy KOTOPBIX OTHOCSATCS:

e mnepudepuiiHple yCTPOHCTBAa, TakWe KakK JHMCKH,
IIPUHTEPBI, TUIOTTEPHL, CKAHEPHI U JIP.;

® JaHHbIC, XPAHALIUECS B ONEPATUBHOM NMaMATH WM Ha
BHEIIHUX 3alIOMUHAIOIINX YCTPONCTBAX;

® BBIYMCIUTEIbHAS MOILIHOCTh (32 CYET YJAJIEHHOIO
3allyCKa  «CBOMX»  IpOrpaMM  Ha  «UYXHUX»
KOMITbIOTEpax).

YroOsl obecneuynThb I10JIb30BaTENIEH pa3HbIX
KOMIIBIOTEPOB BO3MOXHOCTBIO COBMECTHOT'O HCIIOJIb30BAHUS
PECYpCOB CeTH, KOMIIbIOTEPhI HEOOXOAUMO OCHACTUTh HEKUMHU
JIOTIOJTHUTEIBHBIMU CETEBBIMU CPEJCTBAMH.

Jlis cBA3M YCTPOMCTB B HHX, IPEXAE BCEro, JAOJKHBI
OBITh IPEYyCMOTPEHBI BHEITHUE HHTEP(EHCHI.

Wutepdeiic — B MMPOKOM cMbicie — (GOpMaIbHO
olpeziesieHHas Joruueckast u/uim puznyeckas rpaHuia MEXIy
B3alMOJEHCTBYIOIUMU HE3aBHUCHUMbBIMHU 0o0bEeKTaMu

WuTepdeiic 3anaer napaMeTpsl, IPOLEAYpbl U XapaKTEPUCTUKU

B3aUMOJIEHCTBHSI OOBEKTOB.
Paznenstor ¢pusznueckuii u jornueckuii UHTEp(ENcCHI.

o dusuueckuii wuHTepdeiic  (Ha3bpIBaeMbI  TaKke

HOPTOM) — oOmpeAenseTcs HaOopOM 3JIEKTPUYECKUX

CBs3€M M XapakTepUCTUKaMU CUTHAJIOB. OOBIYHO OH

npezcTaBisier co0oi pazbeM ¢ HaOOPOM KOHTAKTOB,

KOKIBIM M3  KOTOPBIX  HMMEET  ONPEIEICHHOE

Ha3HaueHHWe, HamnpuMmep, 3TO MOXKET OBITh TIpyMIa
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KOHTaKTOB JUIA  TepeAadyd  JaHHBIX, KOHTAKT
CHHXPOHM3AIlMM JaHHBIX W T. 1. [lapa pa3beMoB
coenuHsieTcs kabenmem, cocrosmmM W3 Habopa
NPOBOJIOB,  K&KIBIH W3  KOTOPBIX  COCIMHSET
COOTBETCTBYIOIIME KOHTAaKThl. B Takux ciydasx
TOBOPAT O CO3JaHMW JIMHWHW, WM KaHalla, CBS3U
MEXy IBYMSI yCTPOUCTBAMHU.

e Jlornueckmii  umHTepdelc  (Ha3pIBAGMBIA  TaKXKE
IOPOTOKOJIOM) — 3T0 Habop WH(OPMAIMOHHBIX
cooOmieHnid  ompeneneHHoro (GopMara, KOTOPBIMH
00OMEHHUBAIOTCS JBa YCTPONCTBA WU JIBE TIPOTPAMMBI,
a TakkKe HA00Op TPaBWI, ONPEICISIOUINX JIOTHKY
00OMeHa 3TUMH COOOILICHUSIMH.

[lpuy  oObenuHEHMM B CceTh  OOJNBIIETO  YHUCIA
KOMIIBIOTEPOB BO3HUKAET LEJIbI KOMIUIEKC HOBBIX IPOOJIEM.

Tomnosorus ¢pusnyeckux cBsse

OObenuHsis B CeTb HECKOJbKO (Oousbllie  ABYX)
KOMIIBIOTEPOB,  HEOOXOJUMO  pEIIUTh, KakuM o0pa3om
COCMHUTH WX APYT C JAPYrOM, JIPYTUMH CIOBaMH, BBIOpaTh
KOHUrypauuoo Gpu3nyeckux cBsizei, UK TOMOJIOTHIO.

Unciao BO3MOXKHBIX BapHUAaHTOB KOHPHUTYpaHUUd PE3KO
BO3pACTaeT MPH YBEIMYEHUM YHCIIA CBSI3bIBAEMBIX YCTPOMCTB.
MBI MOXEM COCTUHSATH KayKIBIi KOMITBIOTEP C KaXKIBIM HITH JKe
CBSI3bIBATh UX IOCJIEIOBATENBHO, MPEAIoaras, 4To OHu OyayT
o0IaTecs, mepenaBas COOOIICHHS APYT APYTY «TPAH3UTOM.
TpaH3uTHBIE Y37Bl JOJDKHBI OBITH OCHAIEHBI CIELUAIbHBIMU
CpeACTBaMH,  TO3BOJSIFOIIMMH UM BBIIONHATH  OTY
cienn(UYecKyro IMOCPEAHUYECKYI0 omnepanuio. B kauecte
TPAH3UTHOTO y3J1a MOXET BBICTYNATh KakK YHUBEpPCAIbHBIN
KOMIIBIOTEP, TaK U CIIELUATN3UPOBAHHOE YCTPOUCTBO.

Ot BBIOOpa TOMOJIOTMU CBSI3€H CYIIECTBEHHO 3aBHUCST
XapaKTepUCTUKH ceTa. Hampumep, Hanmuuue MEXAy Yy3iamu
HECKOJIbKUX IyT€H MOBBIMIAET HAJIEKHOCTh CETH M JieJaeT
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BO3MOXXHBIM paclpeie]IeHue 3arpy3Kd MEXIy OTAEIbHBIMU
kaHanamu. IIpocrora mpHcCOeOVHEHHMS  HOBBIX  Y3JIOB,
CBOMCTBEHHAss HEKOTOPBIM TOIOJIOTUSAM, JIE€JIA€T CETh JIETKO
pacmpsieMold.  DKOHOMHMYECKHME  COOOpaXKeHHs  4acTo
NPUBOAAT K BHIOOPY TOMOJNOTHH, AJIi KOTOPBIX XapaKTepHa
MUHUMAaJIbHAsl CyMMapHasl JJINHA JIMHAN CBSA3H.

Cpenn  MHOXXECTBa  BO3MOXHBIX  KOH(pHUTrypaunui
Pa3IM4aroT MTOJIHOCBS3HBIE U HEIIOJIHO CBSI3HBIC.

[TonHOCBSI3HAsE TONOJIOTUS COOTBETCTBYET CETH, B
KOTOPOM KaKIbplii KOMIIBIOTED HENOCPEICTBEHHO CBSI3aH CO
BCEMHU OCTaJIbHbIMU. HecMOTpsi Ha JOTrMYecKyr0 NpOCTOTY,
3TOT BapHUaHT OKAa3bIBACTCA T'POMO3JKUM U Hed(PPEKTHUBHBIM.
JIENCTBUATENBHO, B TAKOM CIIy4ae Ka)KJbli KOMIIBIOTEP B CETH
JOJDKEH HMETh OO0JbIIOE KOJUYECTBO KOMMYHHKAIIMOHHBIX
[IOPTOB, JOCTATOYHOE JJSi CBSI3U C KaXJIbIM U3 OCTaJIbHBIX
KOMIIBIOTEPOB ceTH. J{JIs KaXk10i Mmapbl KOMIIBIOTEPOB JOJDKHA
OBITH BBIJICJICHA OTHENbHAs Qu3nueckas nuHHA CBs3u. (B
HEKOTOpBIX  Cllydasx Jaxe JIB€, €CIM  HEBO3MOXHO
WCIOJIb30BAaHUE STOW JIMHUM JUIsl JIBYyCTOPOHHEW mepenauu.)
I1oJIHOCBSI3HBIE TOMOJIOTUM B KPYINHBIX CETAX NPUMEHSIOTCA
penko, Tak Kak st cBsizu N y3moB TpeOyercst N(N- 1 )/2
($u3NYEeCKUX AYIUIEKCHBIX JIMHUH CBSI3eH, TO €CTh UMEET MECTO
KBaJIpaTHU4YHasl 3aBUCUMOCTb OT 4Mcja y3j10B. Yarie 3TOT BUA
TOIOJIOTUM HCIIONB3YEeTCd B MHOTOMAIIMHHBIX KOMIUIEKCAX
WIH B CeTAX, OOBCAUHAIONMX HEOONBIIOE KOJUIECTBO
KOMIIBIOTEPOB.
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Bce npyrue BapuaHThl OCHOBAaHBI HAa HEIMOJIHOCBSI3HBIX
TOTOJIOTUSAX, KOTAa JUisi OOMEHa [aHHBIMH MEXIy IBYMs
KOMIThIOTEpAaMU MOXKET MOTpPeOOBAaThCS TpaH3UTHAS Mepenadya
JAHHBIX Yepe3 APYTrHue Y3JIbl CETH.

Slyencras TOMONOTUS TOJY4YaAETCS U3 TOJHOCBI3HOM
MyTEM YAAJIECHUS HEKOTOpBbIX CBsA3€il. fluencras TOmONOrUs
JIOTTYCKAaeT COeIUHEHHE OOJBIIOTO KOJIMYECTBA KOMITHIOTEPOB
U XapaKTepHa, KaK MPaBUJI0, ISl KPYIHBIX CETEH.

B cetsx ¢ K0ibLEBOM TONMOJIOTUEN JAHHBIE MEPETAIOTCS
M0 KOJbIy OT OJHOrO0 KOMIIbIOTEpa K JApyromy. [JaBHBIM
JIOCTOMHCTBOM KOJIbIIa SIBJISIETCS TO, YTO OHO IO CBOEH
pupoJie obecrniedyrBaeT pe3epBUpPOBAHUE CBsI3€H.
JlelicTBUTENBHO, JIFOOAsT TIapa Y3JIOB COEIWHEHA 3/IeCh JBYMS
MyTsIMU — TI0 YacOBOM cTpenke M npoTuB Hee. Kpome Toro,
KOJIBLIO TIPE/ICTABIIIET CO00M OueHb YA00HYI0 KOH(UTYpAIUIo
JUISL OpTaHu3aluy OOpaTHOW CBSI3U — JaHHBIE, CAENaB MOJHBII
0o00poT, BO3BpamiarOTCA K  Y3Iy-UCTOYHUKY. [loaTomy
HMCTOYHUK MOKET KOHTPOJUPOBATh MPOLECC JOCTABKU JaHHBIX
angpecaty. YacTto 3TO CBOMCTBO KOJbIA HMCHONB3YETCS IS
TECTUPOBAHUSI CBSI3HOCTH CET W IOHUCKa y37la, paboTaromiero
HEKOPpEeKTHO. B TO e BpemMs B CeTAX C KOJBILEBOU
TOTIONIOTUEN HEOOXOAMMO TNPUHUMAThH CIEeNHUATbHBIE MEpPHI,
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9TOOBI B Cllydae BBIXOJA U3 CTPOS WIU OTKIIOYCHHS KaKOTO-
nub0 KOMIIBIOTEpa HE TMpEphIBAICS KaHall CBA3HM MEXKIY
OCTAJIbHBIMU y3JIaMH KOJbIIAa. 3Be3000pa3Hasi TOMOJIOTHS
oOpa3yercs B  ciy4yae, KOrJa KaXIbli  KOMIBIOTED
MOJIKIIIOYAETCSI HEMOCPEJACTBEHHO K OOIIEMY LEHTPaIbHOMY
YCTPOMCTBY, Ha3bIBaEMOMY KOHIIEHTpaTopoMm . B ¢yHKMu
KOHIIEHTPAaTOpa  BXOAWT  HAMpAaBICHHE  IepeaBacMou
KOMITBIOTEPOM HMHGOpPMAIIMH OJHOMY HIIM BCEM OCTaJIbHBIM
KOMITBIOTEpaM CeTH. B KadecTBe KOHIICHTpaTopa MOXKET
BBICTYNIaTh ~ KaK YHHBEpCaJbHBIH KOMIIBIOTEpP, TaK H
CTIEIUATM3UPOBAHHOE YCTPOKCTBO. K HEeJ0CTaTKaM
3B€37J000pa3HOl  TOMOJIOTUM OTHOCHUTCS OoJiee  BBICOKAs
CTOMMOCTh CETEBOr0 OOOPYIOBaHUS H3-32 HEOOXOIUMOCTH
npuoOpeTeHus CHEHATU3UPOBAHHOTO LEHTPaJIHLHOTO
ycTpoiictBa. Kpome TOro, BO3MOKHOCTH N0 HapaulMBaHUIO
KOJMYECTBA Y3JI0B B CETH OrPaHUYHBAIOTCS KOJIMYECTBOM
MOPTOB KOHIIEHTPATOPA.

WHorga umMeeT CMbICT CTPOUTH CETh C MCIOJIb30BAaHUEM
HECKOJIBKUX KOHIICHTPATOPOB, HEPAPXHUYSCKU COCAMHCHHBIX
MeXay co0oil 3Be3go00pasHbIMH cBs3siMHU. [lomyyaemyio B
pe3yJibTaTe CTPYKTYpPY Ha3bIBAlOT HEPAPXUUYECKOW 3BE30M,
WK JepeBoM. B Hacrtosiiee Bpemsl IEpeBO SIBISIETCS camMou
pacpoCTPaHEHHOU TOMOJOTHEN CBA3€H KaK B JJOKAIBHBIX, TaK
Y T7100aIbHBIX CETAX.

OcoOBbIM YacCTHBIM CJy4aeM 3Be3JIbl SBIISIETCS 0OIIas
IIMHA. 371eCh B KaueCTBE LIEHTPAILHOTO JJIEMEHTa BHICTYMAeT
MACCUBHBIA Ka0eib, K KOTOPOMY II0 CXEME «MOHTa)XKHOTO
NJIN» moakirodaeTcsi HECKOJBKO KOMITBIOTEPOB (TaKyl Ke
TOTIOJIOTUIO ~ WUMEIOT  MHOTHE  CeTH,  HCIOJB3YIOIIHe
OeCrpoOBOJHYIO CBSI3b — POJb OOMICH MIMHBI 37€Ch HUrpaeT
oOmas pamuocpena). [TepenaBaemas nHpopMaIus
pacmpocTpaHsieTcss MO Kalel U JOCTYIHa OJHOBPEMEHHO
BCEM KOMITBIOTEpaM, IPHUCOSAMHEHHBIM K JTOMY KaOelo.
OCHOBHBIMU TIPEUMYIIECTBAMU TaKOW CXEMBI SIBIISIOTCSA €€
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JICHIEBU3HA U MPOCTOTA MPUCOSAUHEHUSI HOBBIX y3JI0B K CETH, a
HEJIOCTaTKaMU - HU3Kas HaJSKHOCTh (r000i nmedekT kadems
IIOJIHOCTbIO ~ IApajlu3yeT BCIO CETb) U HEBBICOKas
MIPOU3BOJUTENIBHOCTh (B KaXKIbIH MOMEHT BPEMEHH TOJIBKO
OJIUH KOMIIBIOTEpD MOXXET TepelaBaTh JIaHHBIE 110 CETH,
MO3TOMY TPOMYCKHAsi CIIOCOOHOCTh MAENUTCS 3/eCh MEXIy
BCEMH Y3JIaMU CETH).

B 10 Bpems kak HeOOIbIINE CETH, KaK MPaBUIIO, UMEIOT
TUIOBYIO TOIIOJIOTHIO — 3BE€3/1a, KOJBIO HJIM OOIIas IIuHa,
JUIS KPYIHBIX CeTell XapakTepHO HaJIUYUEe MPOU3BOJIbHBIX
CBSI3€ MEXAYy KOMIIbIOTEpaMH. B Takux ceTaX MOXKHO
BBIIETIUTh OTJAENbHBIE MPOU3BOJILHO CBsI3aHHBIE (hparMeHTHI
(momcern), HWMEIONIME THUIOBYIO TOIOJOTHIO, TO3TOMY HX
HA3bIBAIOT CETSIMHU CO CMEIIAHHOM TOMOJIOTHEH.

Eme oaHoil HOBOW mpoOIeMOi, KOTOPYIO HYKHO
YUUTHIBATh MPU OOBEIMHEHUH TpeX U Oojee KOMIBIOTEPOB,
sBJIAETCA MpoOieMa MX aJpecaluu, TOYHEE aJpecaluyd HX
ceTeBbIX HHTepdeiicoB . OOuH KOMIBIOTEp MOXKET HMETh
HECKOJIbKO CeTeBBIX MHTepdeiicoB. Hanpumep, nis co3manus
MOJIHOCBSI3BHOM CTPYKTYphl U3 N KOMIBIOTEPOB HEOOXOAUMO,
9TOOBI Y K&KJI0TO U3 HUX uMencs N- 1 unrepdeiic.

[To xommuecTBY aapecyeMbix uHTep(deiicoB aapeca
MOYHO KJIaCCH(UIIUPOBATH CIEIYIONUM 00pa3oM:

® VHUKAIBHBIM agpec (unicast) uCHONB3yeTCS IS
UACHTU(DHUKAIINHN OTACTBHBIX HHTEP(HENHCOB;

e TrpymnmnoBoi aapec (multicast) uapeHTuuEpyeT cpazy
HECKOJNIbKO  HMHTep(eHcoB,  TOITOMY  JaHHBIE,
MMOMEYEHHBIC TPYIIOBBIM aJIpPECOM, JIOCTABJISIOTCS
KaXJIOMY U3 y3JI0B, BXOJSIINX B TPYIIIY;

e JaHHBIC, HAMPABJIECHHBIE IO MIMPOKOBEIIATEILHOMY
anpecy (broadcast), MOmKHBI OBITH TOCTABIEHBI BCEM
y3J1aM CETH;

® ajnpec MIPOU3BOTHLHOM PacChUIKI (anycast),
OIPEJIETICHHBIN B HOBOM Bepcuu npoTtokona [Pv6, Tak
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e, KaK ¥ TPYNIIOBOU aJIpec, 3a/1aeT TPYIITY aJIpecoB,
OJIHAKO JaHHbIe, MOCJIAaHHBIE IO JTOMY aJpecy,
JTIOJKHBI OBITh JJOCTABJICHBI HE BCEM aJipecaM JaHHOM
TPYNIbL, a JI000MY U3 HUX.

Anpeca MOTyT OBITh YHCIOBBIMH W CHMBOJBHBIMHU
(site.domen.ru).

CumBosibHBIE ajpeca (MMEHa) TMpeaHA3HAYEHbl s
3alIOMUHAHUS JIFOJIbMU U TIOATOMY OOBIYHO HECYT CMBICIOBYIO
Harpy3ky. [[mst paGoTel B OONBIIMX CETSIX CHUMBOJILHOE HMS
MOYET UMETh HePapXUIECKYI0 CTPYKTYpy, Harnpumep ftp-archl
auclacuk. OTtor azpec TroBOpUT O TOM, YTO JAHHBIN
KOMITBIOTED TMOAJIepKuBaeT ftp-apxuB B CETH OJHOTO U3
koutempkelr Jlonmonckoro yausepcutera (University College
London — ucl) u 3Ta ceTh OTHOCHUTCS K aKaJeMHYECKON BETBH
(ac) Uurepnera BenukobOpurtanuu (United Kingdom — uk).
[Ipu pabGote B mpenmenax cetu JIOHIOHCKOTO YHHBEpCUTETa
TaKoe JUTMHHOE CHUMBOJIBHOE MMsI SIBHO M30BITOYHO M BMECTO
HEro MOKHO TOJIb30BaThCS KPATKUM CUMBOJIBHBIM UMeHeM ftp-
arch 1. XoTs cuMBOJBHBIE MMEHA YJIOOHBI JJIA JIIOJEH, M3-3a
MepeMeHHOTro opmara U MOTEHIUATBHO OONBIION JIMHBI UX
nepeava 1mo ceTu He OYeHb SKOHOMHUYHA.

MHOXECTBO BCEX aapecoB, KOTOpbIE  SBISAIOTCA
JOMYCTUMBIMU B paMKax HEKOTOPOH CXeMBI aJIpecarlviy,
HA3BIBAETCS aJ[PECHBIM MPOCTPAHCTBOM.

AJpecHOEe TMPOCTPAHCTBO MOXKET HMETh IIOCKYIO
(TMHEHHY0) OpTraHHU3aIII0 WIH UEePAPXUUECKYIO
OpTraHH3AIHIO.

[Tpu moCcKo# opraHu3aIiii MHOKECTBO a/IpECOB HUKAK
HE CTPYKTypHupoBaHO. [I[puMepoM MII0OCKOT0 YHCIOBOTO ajpeca
sapisgercs MAC-aapec, mpeqHa3HAYSHHBINH 7 OJHO3HAYHOM
UICHTH(UKAIIUN CETEBBIX MHTEP(HEHCOB B JIOKAIBHBIX CETAX.
Takoit ampec OOBIYHO HCHOIB3YETCS TOJNBKO ammapaTypoi,
MMO3TOMY €ro  CTaparoTCsi  CAeNaTh 10  BO3MOXKHOCTH
KOMIIAaKTHBIM ¥ 3alMCBIBAIOT B BHJI€ JBOUYHOTO WJIHU
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mectHaanarepudaoro yucna. [Ipu 3amanun MAC-aapecoB He
TpeOyeTcst BBIIOIHEHHE PYYHOU paboThl, TaK Kak OHH OOBIYHO
BCTPaMBAalOTCS B almaparypy KOMIIAHUEN-U3rOTOBUTEIEM,
MMOATOMY HMX Ha3bIBAIOT TAKXKE AaNlapaTHbIMU aJpecaMu
(hardware address). Mcnonb30BaHHE TUIOCKHX — aJIpecoOB
SIBJISIETCSL JKECTKMM pEUICHUEM — IIPU 3aMEHE anmnaparyphl,
HaIpuMep CETEBOI0 ajanTepa, U3MEHSETCS U aJpec CETEBOIO
uHTepdeiica KOMIbIOTEpPA.

ITpn HepapXUyeCcKon Oopra"usanuu ajgpecHoe
MIPOCTPAHCTBO CTPYKTYPUPYETCS B BUIE BIIOXKEHHBIX IPYr B
Apyra MOATpYHI, KOTOpblE, IOCIENOBATEIbHO  CyXad
aJpecyeMyro 001acTh, B KOHIIE KOHIIOB, OIPEAEISIOT
OTJICIBHBIN CeTeBON MHTEPQEIC.

TunuuabIMU IPEICTABUTEISIMU HepapXuyecKux
YUCIIOBBIX aJpecoB sBILAIOTCA cereBble IP- m IPX-anpeca. B
HUX TOJJEPKUBAETCS JBYXYPOBHEBAas HeEpapXus, aJpec
JIEJINTCS. HAa CTApLIYI0 YacTb — HOMEp CETU M MIIAJIIYI0 —
HOMep y31a. Takoe JeleHHe TM03BOJISIET IMEepe/laBaTh
COOOMICHUsI MEXAY CETSIMH TOJIbKO Ha OCHOBAaHHMU HOMeEpa
ceTd, a HoMep Yy31a TpelOyeTcss Yyxke TIOocie JOCTaBKU
COOOIIIEHUSI B HY)KHYIO C€Th; TOYHO TaK K€, KaK Ha3BaHME
YJIULBl UCTONB3YETCA MOYTAIBOHOM TOJIBKO IIOCIIE TOTO, Kak
MMCBMO JIOCTaBJIEHO B HYXKHBIM ropoj. Ha mpaktuke oObIYHO
IIPUMEHSIIOT Cpa3y HECKOJIBKO CXEM aJpecalMM, TaK 4YTO
ceTeBoi HMHTepEeNC KOMIIbIOTEpa MOXKET OJHOBPEMEHHO
UMETb  HECKOJNBKO  ajapecoB-mMeH.  Kaxnplii  agpec
3aJ€MCTBYETCS B TOW CUTYallMH, KOT/Ia COOTBETCTBYIOIIMIA BH]I
aznpecanuu Hanbosee yno6eH. A 1 npeoOpa3oBaHUs aipecoB
U3 OJHOrO BHUJA B JPYrod UCHOJB3YIOTCS CHElHaIbHbIE
BCIIOMOTaTEIbHbIE IIPOTOKOJIBI, KOTOpBIE Ha3bIBAIOT
MIPOTOKOJIaMu pa3penieHus aapecos. [lonb3oBarenu aapecyror
KOMIIBIOTEPBl MEPAPXUYECKUMHU  CHMBOJBHBIMM HMEHaMH,
KOTOpblE€ aBTOMAaTHYECKH 3aMEHSIOTCA B COOOIIEHUSX,
IIEPElaBaeMbIX IO CETH, MEPAPXUUYECKUMH YHCIOBBIMU
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anpecamMu. C TIOMOIIBIO 3TUX YHCIIOBBIX aIpPECOB COOOIICHUS
JOCTABJISIFOTCA M3 OJHOM CETH B JIPYryl0, a MOCIE JTOCTaBKU
coOOIIeHNsT B CEThb HA3HAUYEHUS BMECTO HMEPapXHUECKOTO
YHUCJIOBOIO aJIpeca UCIOJIb3YETCs IUIOCKUM ammapaTHbId aJipec
KommbioTepa. [IpobiaemMa yCcTaHOBIEHUSI COOTBETCTBHS MEXKIY
agpecaMM  pa3du4HbIX THUIIOB MOXET pelarbcs  Kak
LEHTPAIN30BaHHBIMHU, TaK U PAaCHPECIIEHHBIMU CPEICTBAMHU.

IIpy neHTpasM30BaHHOM IOJXOJI€ B CETH BBLACIAETCS
OJIMH WM HECKOJIBKO KOMIIBIOTEPOB (CEPBEPOB HMEH), B
KOTOPBIX XPAaHUTCS TabJMlla COOTBETCTBUS MMEH Pa3IUYHbBIX
TUIIOB, HAlPUMEP CHMBOJIbHBIX MMEH M YHCJIOBBIX aJpPECOB.
Bce octanpHbie KOMIIBIOTEPHI 00pAIIAIOTCS K CEPBEPY MUMEH C
3arnpocaMy, 4yToObl IO CUMBOJIBHOMY MMEHU HAWTU YUCIIOBOU
HOMEp HEOOXOJMMOTr0 KOMIBIOTEPA.

[Ipu pacrpeneneHHOM MOAXOAE KaXblil KOMIBIOTED
caM XpaHMT BCE€ HA3HAUEHHbIE €My aJpeca pa3Horo THIIA.
Torma kommbrOTEp, KOTOPOMY HEOOXOJUMO OIPEICTUTH IO
W3BECTHOMY HEpPAPXMUYECKOMY YUCIOBOMY aJpeCy HEKOTOPOTo
KOMIIBIOTEpPA €ro IUIOCKUM amnmapaTHBIM aJpec, MOChUIaeT B
CeTh WIMPOKOBEUIATENbHBIA 3ampoc. Bce KOMIbIOTEPHI ceTH
CPaBHMBAIOT COJIEPIKaLIUIICS B 3aIIpOCe aJpec ¢ COOCTBEHHBIM.
Tor komMmbIOTEp, y KOTOPOro OOHAPYXUJIOCh COBMAJCHHE,
MOCBUIAET OTBET, COAEpPKAIIMi MCKOMBIN aIapaTHbIA ajpec.
Takas cxema MCHoJb30BaHa B IPOTOKOJIE pa3pelIeHus aJpecoB
(Address Resolution Protocol, ARP) creka TCP/IP
JIOCTOMHCTBO paclpefeIEHHOr0 MOAX04a COCTOMT B TOM, UYTO
OH TIO3BOJISIET OTKA3aThCi OT BBIIEICHUS CIEHHUAIbHOIO
KOMITbIOTEpA B KaYECTBE CEpBEpa UMEH, KOTOPHBIH, K TOMY XKe€,
yacTo TpedyeT pydyHOTo 3aJaHusl TaOJIMLbl COOTBETCTBUS
anpecoB. Henmocratkom ero sBisercs HE0OXOAMMOCTb
IIMPOKOBEIIATEIbHBIX COOOIIEHUHN, NEPErpyKaroliux CeTb.
VIMEHHO TO3TOMY pacHpelesIeHHbIM MOJIX0J HCIHOJIb3YETCS B
HEOOJIBIIIUX CETAX, a IEHTPATU30BaHHBIM — B Oonpmux. Jlo
CUX HOP MBI TOBOPHUIU 00 ajJpecax CeTeBbIX HHTEP(EHCOB,
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KOMIIBIOTEPOB U KOMMYHMKAIIMOHHBIX YCTPOMICTB, OJHAKO
KOHEYHOH I1eJIbI0 JJaHHBIX, [IEPEChUIAEMBbIX IO CETH, SBIISIOTCS
HE ceTeBble MHTEP(EICH WM KOMIIBIOTEPHI, A BBIOIHIEMBIC
Ha 3THX YCTpPOWCTBax mporpammbl — IMpouecchl. [loatomy B
azpece Ha3HAYCHUS Hapsy C uHopmanuei,
uaeHTuuIupyronein  uHTepdec  yCTpoiCTBa,  JOJDKEH
yKa3bIBaTbCSl aApec Ipoliecca, KOTOPOMY IpeIHa3HAuEHBI
MochbUTaeMble MO ceTH AaHHble. O4YeBUAHO, YTO JOCTATOYHO
o0ecreynTh YHUKAIBHOCTh aJpeca Ipolecca B Ipeaenax
KoMmmbiloTepa. [IpumepoM aapecoB MpOIECCOB  SABISAIOTCA
nomepa noptoB TCP u UDP, ucnonszyemsie B ctexe TCP/IP

Htak, mycTh KOMOBIOTEPHl (PU3MUYECKU CBSA3AHBI MEXKIY
co0Ol B COOTBETCTBHM C HEKOTOPOH TOMOJIOTHEH W BhIOpaHa
cucteMa aapecauuu. Ocraercs HEpEIIeHHOW caMas BayKHas
npobiemMa: KakuM CIIOCOOOM TIepenaBaTh JaHHBIE MEXIY
KOHEYHbIMU y31aMu? OcoOyro CIO0XKHOCTh MPHOOpETaeT 3Ta
3a/laya JJIs HEMOJIHOCBSA3HOM TOIOJOTHUHU CeTH, KOorja oOMeH
JAaHHBIMH MEXJYy NPOU3BOJIBHONW Mapoil KOHEYHBIX VY3JIOB
(momb30BaTeneii) OMKEH HATH B OOIIEM cCiydae depes
TPaH3UTHBIE Y3JIbI.

CoenrHeHNE KOHEYHBIX Y3JIOB UY€pe3 CeTh TPAaH3UTHBIX
y3JI0B Ha3bIBalOT KommyTtanuei. IlocinenoBaTenbHOCT Y3708,
JeKAIMX Ha IMYTH OT OTHPABUTENS K IOJIydaTeiro, oOpazyeT
MapuipyT.

B camom oOmem Buae 3azada KOMMYTAIMH MOYXET
ObITh TpeJACTaBlieHa B BUJE CIEIYIONIMX B3aWMOCBS3aHHBIX
YaCTHBIX 3aJ1a4.

1. Omnpenenenve HWHPOPMAIMOHHBIX TOTOKOB, MJIs
KOTOPBIX TpeOyeTcsl MPOKIIaAbIBaTh MapIIPYTHI.

2. MapuipyTu3aius TOTOKOB.

3. TIponBmwxkeHne TOTOKOB, TO €CTh paclO3HABaHUE
MMOTOKOB U UX JIOKAJIbHAsi KOMMYTaIIHs Ha KaXXOM TPaH3UTHOM
y3Je.
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4. MynbTHILICKCUPOBAaHUE H AEMYJbTHILICKCUPOBAHHE
IIOTOKOB.

Omnpenenenne HHOOPMAMOHHBIX IIOTOKOB

MHpopMaLlMOHHBIM TOTOKOM, WM IOTOKOM JIaHHBbIX,
HA3bIBAIOT  HEMPEPHIBHYIO IOCJIEAOBATEIILHOCTh  JIaHHBIX,
00bEIUHEHHBIX HA0OpOM OOLIMX IPHU3HAKOB, BBIIEIAIOLINX
3TH JJAaHHBIE U3 OOIIETO CETEBOTO TpaduKa.

Hanpumep, kak MOTOK MOYKHO ONpPEAETIUTh BCE JaHHBIE,
MOCTYMAIOUIMEe OT OJHOTO KOMIBIOTEpa; OOBEAUHSIOUIIM
IIPU3HAKOM B JIAaHHOM CIIy4ae CIY)XKHUT aJpec UCTOYHHMKA. DTH
KE€ JaHHBIE MOXXHO TIPEACTAaBUTh KaK COBOKYITHOCTb
HECKOJIbKUX IOANOTOKOB, KaXIbli M3 KOTOPBIX B KayecTBE
QG QepeHIUPYIONIeT0 MpU3HAKa HMMEET aapec Ha3zHaueHHs.
Hakonen, kaxnaplii M3 3THX MOANOTOKOB, B CBOIO OYepe/b,
MOXXHO  pa3ieluTh Ha  Oojiee  MEJNKHE  IOJIMOTOKH,
MOPOXKAECHHBIE Pa3HBIMH  CETEBBIMU  MPUIOKCHUSIMU —
AJIEKTPOHHON TOYTOH, MpodhaMMOii KOTMpOBaHUs (aityioB, BeO-
cepepoM. JlaHHble, oOpa3ylomue IOTOK, MOryT ObITh
MPEJCTABIICHBI B BUJE PA3IMYHBIX MH()OPMAIIMOHHBIX €HMHHULL
JAHHBIX — MaKETOB, KaJPOB UJIH STYEEK.

OueBHIHO, YTO TpPH KOMMYTAllMM B  KadyecTBe
0053aTeNIbHOTO  MPHU3HAKA BBICTYMAET aJpec Ha3Ha4YeHUs
TaHHBIX. Ha OCHOBaHMHM JTOTO TpHU3HAKa BECb HOTOK
BXOJMIIMX B TPAH3UTHBIM y3eNn JaHHBIX pa3/iensercs Ha
MOJIOTOKH, KaXKJIBId M3 KOTOPBIX TepenaeTcss Ha WHTepdeiic,
COOTBETCTBYIOLIMI MapLIpyTy NMPOJBHKEHUS TaHHBIX.

Azpeca UCTOYHHMKA W HA3HAYCHHS OMPEACISIOT MOTOK
JUIsL TTapbl COOTBETCTBYIOLIMX KOHEYHBIX y3710B. OJTHAKO 4acTo
OBIBaeT TOJIE3HO MPEACTABUTH STOT MOTOK B BUJ/IE HECKOIBKHX
MOJIMOTOKOB, TPHYEM JUISI KaXJO0r0 W3 HUX MOXKET OBITh
MIPOJIO’KEH CBOM 0coObIil MmapupyT. Paccmorpum mpumep,
KOTJla Ha OJIHOM U TOil jke mape KOHEYHBIX Y3JIOB BBIIIOJIHIETCS
HECKOJIBKO B3aMMOJCHCTBYIOIMX IO CETH MPHUIIOKEHUH,
KaX/J10€ M3 KOTOPBIX TPEABSABISET K CETH CBOM OCOOBIE
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TpeboBanus. B TakoM ciiyuyae BBIOOp MapuipyTa JIOJIKEH
OCYIIECTBISITHCS C YIETOM XapakTepa MepeaBaeMbIX JTaHHbBIX,
Hampumep, i QailloBoro  cepBepa  BaXHO, UTOOBI
nepeaaBaeMbie UM OOJIbIIME O0BEMBI JIAaHHBIX HAINPaBIISIHChH
Mo  KaHamaM,  OOJajalouIMM  BBICOKOW  MPOIYCKHOMU
CIIOCOOHOCTBIO, @ JJISl TPOTPAMMHON CHUCTEMBI YIPABICHHS,
KOTOpasi MOChLIACT B CETh KOPOTKHUE COOOIICHHUS, TpeOyronme
00s13aTeIbHOM W HEMEIJICHHOHW OTpadOTKH, TpH BBIOOpE
Mapuipyra Oojiee BaKHa HAAEKHOCTh JIMHUM CBSI3H U
MUHHMAaJIbHBIH YPOBEHB 3a/iepkeK Ha Mapuipyre. Kpome Toro,
JOake I JAaHHBIX, TPEIBSIBISIIONIMX K CETH OJIMHAKOBBIC
TpeOOBaHMUS, MOXKET MPOKIIAIABIBATHCS HECKOJILKO MapIIpyTOB,
9TOOBI 3a CYET paclmapajUIeTMBaHUS YCKOPUTH Iepeaady
JTAHHBIX.

Metka moTtoka — 3TO 0COObIi Tunm mpuszHaka. OHa
NpeacTaBiseT co0Ol HEKOTOPOE YHMCIIO, KOTOPOE HECYT Bce
JTaHHBIE TOTOKAa. [J1o0anmpHAsh MeTKa Ha3HAYaeTCs JIaHHBIM
MOTOKA W HE MEHSET CBOErO 3HAUCHHS HA BCEM MPOTIKCHHU
€ro IyTH CJeIOBaHUA OT y3J1a HCTOYHHKA JI0 y3J1a Ha3HAYCHHUS,
TakuM oOoOpa3oM, OHa YHHKAIbHO OMNpeJensieT HOTOK B
npenenax ceTd. B HEKOTOPHIX TEXHOJOTHSX HCIOJIB3YIOTCS
JIOKAJIbHBIE METKU TMOTOKa, JWHAMUYECKH MEHSIOIIUE CBOE
3Ha4YCeHHUE TPH Nepeiade JaHHBIX OT OJHOTO Y3/1a K APYroMY.

Takum oOpa3om, pacro3HaBaHHWE MOTOKOB BO BpeMs
KOMMYTAllMA TIPOMCXOJUT HA OCHOBAaHWUW IPH3HAKOB, B
KauecTBE  KOTOPBIX, TOMHUMO  O0Os3aTeNpHOTO  ajapeca
Ha3HAYCHUS JAHHBIX, MOTYT BBICTYNATh W JPYTHE TPU3HAKH,
TaKue, HalpuMep, Kak UACHTU(PUKATOPHI MPHITIOKEHHH.

3amaua MapuIpyTH3aIMH, B CBOIO OYepe/lb, BKIIIOYAET B
ceOs1 1Be MoA3a1auu:

e OmpeaeseHre MapIpyTa;
® OIIOBEIICHHE CETH O BEIOPAaHHOM MapIipyTe.

Onpenenutsb MapIIpyT O3HayYaeT BHIOpATh

MOCJIEIOBATEIFHOCTh TPAH3UTHBIX Y3JIOB U WX HHTEP(EHCOB,
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gyepe3 KOTOphIe Haao0 IMepeaaBaTh JAHHBIC, YTOOBI JOCTABHUTH
ux azapecary. OnpezaeneHue Mmapuipyra — CJIOXHas 3ajauva,
O0COOCHHO KorJa KOHQUTYpalHs CETH TaKoBa, YTO MEXKIY
Hapou B3aUMO/ICHCTBYIOIIHNX CETEBBIX uHTepdercoB
CYHIECTBYeT MHOXECTBO myTed. Yame Bcero BBIOOp
OCTaHABJIMBAIOT Ha OJHOM ONTHMAJIbHOM HO HEKOTOPOMY
KPUTEPHIO Mapupyte. B kauecTBe KpUTEpUEB ONTUMAIbHOCTU
MOTYT BBICTYNAaTh, HalpUMep, HOMHUHAJIbHAs IPOIyCKHas
CIOCOOHOCTh M 3arpy’>KeHHOCTb KaHAJIOB CBS3U; 3aJCPIKKH,
BHOCHMBIE  KaHaJlaMH;  KOJIMYECTBO  INPOMEXKYTOYHBIX
TPAH3UTHBIX Y3JI0B; HAJEKHOCTh KaHAIOB M TPaH3UTHBIX
y3JI0B.

Ho maxe B TOM ciydae, Korja MeXAy KOHEUHBIMU
y3JlaMd CYLIECTBYET TOJbKO OJUH IyTh, IpPH CIIOKHOU
TOTIOJIOTUU CETH €r0 HAaXOXKJICHHE MOXKET MPEACTABIATh COO0H
HETPUBUAIBHYIO 33]1a4y.

Mapmpyr  MOXET  ONpPENeNAThCS  OMIUPUYECKU
(«Bpy4HyI0»)  QJIMHUHUCTPATOPOM CETH HA OCHOBAHMUHU
Pa3NUYHBIX YacTo HE (OopMaTH3yeMbIXx cooOpaxenuil. Cpenu
noOyIUTEIbHBIX MOTHBOB BBIOOPA IyTH MOTYT OBITh: 0COOBIE
TpeOOBaHUS K CETH CO CTOPOHBI PA3IUYHBIX THIIOB
NPUJIOKEHUH, pelleHre TmepeaBaTh TpaduK dYepe3 CceTh
OTIPENIEJIEHHOTO TOCTABIIMKA YCIYT, MPEINONIOKEHUS O
IUKOBBIX  Harpy3kax Ha  HEKOTOpble  KaHajbl  CeTH,
cooOpaxenust 6ezonmacHocTH. OAHAKO IMIUPUYECKUI MMOAXO]
K ONpEAENCHUIO MapIIPyTOB Majo NPUTOAEH Ui OOJbIIOH
CETH CO CIIO)KHOW TOMNOJIOTHEN. B 3TOM ciydae MCIOnb3yroTCs
aBTOMaTMYEeCKHEe METOAbl OmpeeneHuss MapupytoB. s
ATOTO KOHEYHBIE Y3JIbI M IPYTHE YCTPOIMCTBA CETH OCHAIIAIOTCS
CMELUANbHBIMA ~ IPOTPAMMHBIMU  CPEACTBAMH,  KOTOpBIE
OpPraHU3YIOT B3aWMHBIH OOMEH CIY)K€OHBIMU COOOIICHUSIMH,
MO3BOJISIOIINN KaX/10My y311y COCTaBUTb CBOE
«TIpE/ICTAaBlIEHUE)» O CEeTH. 3aTeéM Ha OCHOBE COOpaHHBIX



39

TaHHBIX IPOTPaMMHBIMU METOJaMHU OIPEEIIAIOTCS
panMoHaIbHbIE MAPIIPYTHI.

AOCTpaKkTHBII CIIOCOO M3MEpPEeHHs CTENEeHU OJIU30CTH
MEXIy IByMs OObEKTaMH Ha3blBaeTcs MeTpukoi. Tak, s
M3MEPEHHUsl JUIMHBI MapuipyTa MOTYT OBITh HCIIOJIb30BaHbBI
pasHble METPUKH - KOJMYECTBO TPAH3UTHBIX Y3JIOB, KaK B
IpeabIAYIIeM MpUMepe, JTUHEHHAas! MPOTSHKEHHOCTh MapIpyTa
U JaXe €ero CTOMMOCTb B JIEHE)KHOM BbIpakeHuu. [l
MOCTPOEHHUSI ~ METPHUKH, YUUTHIBAIOIICH MPOIYCKHYIO
CIOCOOHOCTh, YaCTO HCIOJIB3YIOT CIENYIOIUI MpUEeM: JIHHY
KOKJIOr0  KaHajla-yyacTKa  XapaKTepU3ylOT  BEIMYMHOM,
00paTHOMN ero NpomyckHoi crnocoOHocTU. YTOOB! OnlepupoBaTh
HENBIMA ~ YHUCJIAMH, BBIOMpAIOT HEKOTOPYIO  KOHCTAHTY,
3aBeJIOMO OOJIBLIYIO, YEM IPOIYCKHbIE CIIOCOOHOCTH KaHaJOB
B CETH.

OnucanHple MNOAXOABI K BbIOOPY MapuIpyTOB HeE
YUUTBHIBAIOT TEKYIIYIO CTEIEHb 3arpy)kKCHHOCTH KaHAaJOB
Tpaduxkom. Hcmonb3ys aHaJOrMl0 €  aBTOMOOWJIBHBIM
TpauKOoM, MOKHO CKa3aTh, YTO MBI BBIOMpAIM MapHIpyT IO
KapTe, yYUTHIBAs KOJMYECTBO INPOMEXYTOUHBIX TOpPOJOB U
LIIMPUHY JOpOrU (aHaJor MPONYCKHOW CHOCOOHOCTH KaHasa),
OTJaBas MPEAIOYTEHNE CKOPOCTHBIM MarucTpasIsiM.

[Tocne Toro xak MapupyT ompezesieH (BpyYyHYIO WIH
aBTOMAaTMYEeCKH), HAJ0 OIOBECTUTh O HEM BCE YCTpPOWCTBa
cetu. CooOmieHre O MapupyTe JAOHKHO HECTH KaXKIOMY
TPAH3UTHOMY YCTPOMCTBY HPUMEPHO TaKyl HH(OPMAIHIO:
«KaXIbld pa3, Korga B YCTPOMCTBO IOCTYISAT JaHHBIE, OT-
HOcsAlIMecs K TMOTOKY M, HX CleqyeT Iepeaars s
nanbHENIero  mpojBKeHUs Ha  uHTepdeiic. Kaxmoe
nojgo0HOoe  coolmieHue O  Mapupyre oOpabarbiBaeTcs
YCTPOMCTBOM, B pe3yJbTaTe CO3JAae€TCi HOBas 3aluch B
Tabnuie KoMMyTanuu. B 3Toil Tabiuie JOKaJIbHOMY WIH
ro0anpHOMY TMpH3HaKy (TMpU3HAKaM) TOTOKa (HampuMmep,
METKE, HOMEpYy BXOJHOro uHTepdeiica wnmm  ajpecy
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HA3HAYEHUS) CTABUTCS B COOTBETCTBHE HOMEp MHTepdeiica, Ha
KOTOpBI  YCTpOWCTBO  JOJDKHO  IepelaBaTb  JIaHHBbIE,
OTHOCSIIMECA K 3TOMY IIOTOKY.

KoneuHo, feTtanbHOE onucaHue CTPYKTYphl COOOIIEHUS
0 MapLIpyT€ U COJAEPKUMOr0 TaOJIMLbI KOMMYTAllUU 3aBUCUT
OT KOHKPETHON TEXHOJOI'MH, OJHAKO 3TU OCOOEHHOCTH HE
MEHSIOT CYIIHOCTH PACCMAaTPUBAEMBIX IIPOLIECCOB.

[lepenaua uH(OpPMaLUK TPaH3UTHBIM YCTPOMCTBaAM O
BBIOpaHHBIX MaplIpyTax, TaK XK€ KaKk U ONpeelicHHe
Mapuipyra,  MOXET  OCYIIECTBIATBCA  BPYUYHYK  WIH
aBTOMATHYECKH. AJMUHUCTPATOP CETH MOXKET 3a(UKCHPOBATH
MapuipyT, BBIIOJIHUB B PYYHOM peXHMME KOH(PUTIypUpOBaHHE
yCTpOICTBa,  HAmpuUMep, IKECTKO CKOMMYTHpPOBaB  Ha
JUINTENIbHOE  BpeMsl  ONpeJAEJCHHble Hapbl BXOAHBIX U
BBIXOJIHBIX HHTep(dericoB (kak paboTamu  «TeneoHHBIC
OapbIIIHU» Ha NEPBbIX KOMMyTaTopax). OH MOXET TaKxe I10
COOCTBEHHOW WHHIIMATUBE BHECTH 3alMCh O Mapuipyre B
TaOJIUIy KOM MYTaIUH.

Opnaxo MIOCKOJIKY ~ TOTOJIOTHS u COCTaB
MH(GOPMALMOHHBIX MOTOKOB MOTYT MEHAThCS (OTKas3bl Y3JIO0B
WIN TIOSBJIEHWE HOBBIX MPOMEXKYTOUHBIX Y3JI0B, W3MEHEHHE
a/IpecoB MJIM ONpe/eTIeHHe HOBBIX MOTOKOB), THOKOE pelIeHne
3a/a4 ONpENENICHHUs W 3aJaHusl MapuIpyTOB IPEAINOJaraeT
MOCTOSIHHBIM ~ aHallM3 COCTOSHUSL CeTH W OOHOBJICHHE
MapuIpyToB U TaOIUI] KOMMYyTaluu. B Takux ciydasdx 3ajgauu
MPOKJIAJIKA MapLIPyTOB, KaK MIPaBUIIO, HE MOT'YT ObITh pEIlIeHbI
0e3 J0CTaTOYHO CJOXHBIX MPOrPaMMHBIX U anlapaTHBIX
CPEICTB.

Wtak, mycTe MapuipyThl ONpEAENeHbl, 3allUCU O HUX
clenaHbl B TaOiMIIax BCeX TPAH3UTHBIX Y3JI0B, BCE T'OTOBO K
BBITIOJTHEHUIO OCHOBHOM oOmepalud — Tmepegadye JaHHBIX
MeXy abOHEeHTaMH (KOMMYTalluu aODOHEHTOB).

Jns xaxmoil mapsl aOOHEHTOB ATa OMEPAIHs] MOXKET
ObITh TPEACTaBICHA HECKOJbKUMH (IO YHUCIY TPaH3UTHBIX
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y3JI0B) JIOKQJIbHBIMHM ONEpauusiMu KoMMmyTauuu. 1lpexne
BCEro, OTIPAaBUTENb JOJDKCH BBICTABUTH JAHHBIE HA TOT CBOU
uHTEepQEiic, ¢ KOTOPOro HAYMHACTCA HaAJIGHHBIH MapII-pyT, a
BCE TPAH3UTHBIE Y3Jbl JIOJUKHBI COOTBETCTBYIOIUM 00pa3oM
BBIMIOJIHUTh  «I1€PEOPOCKY» JaHHBIX C OJHOTO CBOETO
uHTepdeiica Ha JApyrod, APYrUMH CIIOBaMM, BBIIOJIHHUTH
KOMMYTalMi0 uHTepeiicoB. YcTpoicTBO, (PyHKIMOHAIBHBIM
HA3HAYEHUEM KOTOPOTO SBIIAETCA KOMMYTallUs, HA3bIBACTCS
KOMMYTaTOPOM.

OpHako mpexne 4YeM  BBIIOJIHUTH KOMMYTALMIO,
KOMMYTaToOp JOJDKEH pacno3Hartb HOTOK. g 3Toro
IIOCTYIUBIINE IaHHbIE AHAJIM3UPYIOTCS HA IPEIMET HAINYUS B
HUX I@PU3HAKOB KAaKoro- JuOO M3 IIOTOKOB, 3a/laHHBIX B
Tabauie KoMMyTauuu. Eciau nmpousonuio coBnaieHue, TO 3TH
JaHHBIC HANpaBIAIOTCA HAa HMHTEpQeEic, OnpeaeNeHHbIN Ui
HUX B MapIuipyTe.

TepMUHBI «KOMMYyTalUs», «Ta0nulla KOMMYTallUW» U
«KOMMYTAaTop» B TEJIEKOMMYHHUKAIIMOHHBIX CETAX MOIYT
TPAaKTOBAaTbCS ~ HEOJHO3HAYHO. MBI  yKe  OIpeneinin
KOMMYTAIIMIO KaK MPOoLEecC CoeMHEHNsI aDOHEHTOB CETU Yepe3
TPaH3UTHBIE Y3Jbl. DTUM K€ TEPMHUHOM MblI O0O3HaYaeM M
coelMHEHUe  UHTepdeiicoB B  Mpenenax  OTIEIbHOrO
TpaH3UTHOrO Yy31a. KommyTraropom B IIHPOKOM CMBICIE
Ha3bIBAETCS YCTPOUCTBO JII0OOTO THHA, CIIOCOOHOE BBIIOIHSTH
ONepallM¥  NEPEeKIOYEHUss IOTOKAa JaHHBIX C  OJHOIO
uHTepdeiica Ha npyroil. Omepauus KOMMYTAllMM MOXET
BBITIOJIHATHCS B COOTBETCTBUM C PA3IMYHBIMU NpPaBUIAMH U
anro-putMamMu.  HekoTopble  cnocoObl  KOMMYyTalud U
COOTBETCTBYIOIIME WM TaOMUIBI M YCTPOWCTBA MOJYYHIH
crelyaibHble Ha3zBaHusA. Hanmpumep, B TEXHOJOTUSAX CETEBOIO
ypoBHs, Takux kKak [P u IPX, nns o6o3HaueHUsT aHaTOTUYHBIX
MOHATUM  MCIOJNB3YIOTCA  TEPMHUHBI  «MapLIPyTH3ALUA»,
«Tabiyiia MaplIpyTU3aluny», «MapupyTtusatop». B To xe
BpEMs 3a JPYTMMH CIELUAIbHBIMU TUIIAMH KOMMYTAallMM M
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COOTBETCTBYIOIIMMHU YCTPOICTBAMH 3aKPEIUIIUCH TE€ KE camble
Ha3BaHUS «KOMMYTaLUA», «Ta0iInla KOMMYTallUu» U «KOMMY-
TAaTOp», INPUMEHSEMBIE B Y3KOM CMBICIE, HalpuMep, Kak
KOMMyTallUd ¥  KOMMYTAarop JIOKanpHOM  cetn. s
TeNe()OHHBIX CeTeil, KOTOphIE MOSBWIMCH HAMHOTO pPaHbLIE
KOMIIBIOTEPHBIX, TaKKe XapakTepHa aHAJIOTMYHAas
TEPMHUHOJIOTHS, KOMMYTaToOp SBJISETCS 3/1€Chb CHHOHUMOM
TeneoHHON craHuMU. M3-3a COMMAHOrO BO3pacta M ropasno
Oonpiiel (MOKa) pPacHpOCTPAHEHHOCTH TeNe(OHHBIX CETeH
yame BCEro B TEJIEKOMMYHHMKaUUsAX 10J  TEPMUHOM
«KOMMYTaTOP» MOHUMAIOT UMEHHO Tele()OHHBII KOMMYTATOP.

KommyTaropom MOXkeT OBbITh KaK ClEUaIN3UPOBAHHOE
YCTPOWCTBO, TaK W  YHHUBEPCAIBHBIA  KOMIIBIOTEP  CO
BCTPOEHHBIM IPOIrPaMMHBIM MEXaHU3MOM KOMMYTAallMH, B
9TOM CiIy4a€ KOMMYTAaTOp Ha3blBa€TCi IPOrPaMMHBIM.
Komnbrotrep MoxeT coBMemaTh (QyHKIUM KOMMYyTallUu
JaHHBIX C BBINOJHEHHEM CBOMX OOBIYHBIX (DYHKIHMHA Kak
KoHeuyHoro y3zna. OJHako BO MHOIMX cly4asx Oosee
palMOHaJIbHBIM  SIBJIETCS pEIIEHHWE, B COOTBETCTBHM C
KOTOPBIM HEKOTOPBIE Y3JIbl B CETU BBIACIAIOTCSA CIIELUAIBHO
UIE KOMMYTaluu. OTH Y376l 00pa3yloT KOMMYTalHOHHYIO
CETb, K KOTOPOM MOJKIIOYAOTCS BCE OCTAJIBHBIE.

UtoOb1 ompenenuth, Ha Kakoil uHHTEpdeiic cremyer
neperaT MOCTYNMBIIME JIaHHbIE, KOMMYTAaTOp JOJDKEH
BBISICHUTH, K KaKOMYy IIOTOKY OHHM OTHOCSTCS. OJTa 3ajayda
JOJDKHA pEIIaThCs HE3aBUCHMMO OT TOTrO, NOCTYNAaeT Ha BXOJ
KOMMYTaropa TOJbKO OJWH  «UHUCTBHIM» TOTOK WU
«CMELIaHHBIN» MOTOK, ABIIAIOLUICS pE3yJIBTaTOM
arperupoBaHMsi HECKOJIBKHMX MOTOKOB. B mocnennem ciydae k
3ajjaue  paclo3HaBaHUS IOTOKOM  Jo0aBisfeTcsl  3ajada
NeMYIbTUILNIEKCUPOBAHMUS.

JleMynbpTUIUIEKCUPOBaHUE — Pa3/elIEHUE CyMMapHOTO
arperupoBaHHOIO MOTOKA HA HECKOJIBKO OT/IEIbHBIX MIOTOKOB.
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Kak mpaBuiio, onepanuio KOMMYTALUU COMPOBOXKAAET
Tak)ke oOpaTHas omnepanus MyJbTUIUIEKCHPOBAHUS.

MybTHUIIIIEKCUPOBAHUE — oOpa3zoBaHue u3
HECKOJIbKUX OTJIENbHBIX MOTOKOB OOIIETr0 arperupoBaHHOTO
MOTOKA, KOTOPBIM TMepenaeTcs MO OAHOMY (u3HuecKoMy
KaHaJy CBS3H.

Jpyrumu  cioBamMH, MYJIbTHIUICKCUPOBAHUE — 3TO
croco® paszieneHus OJHOTO HMEIoLEerocs (pU3N4YecKoro
KaHaJa MEXAYy HECKOJbKUMHU OJHOBPEMEHHO MPOTEKAIOIIMMU
CEaHCaMHU CBSA3M MEKIy aOOHEHTaMU CETH.

Oneparuun
MYJIbTUIIEKCUPOBAHUS/IEMYIbTUILIEKCUPOBAHUS UMEIOT
Takoe XK€ BaXHOE 3HAYCHHE B JIIOOOH CETH, KaK U OIepariu
KOMMYTallU{, TOTOMY 4TO 0€3 HUX IMPUIIUIOCH OBl AJIs KaXK0TO
MOTOKA IMPeyCMaTpUBaTh OTIENbHBIA KaHaJl, YTO MPUBEJIO ObI
K OONBIIIOMY KOJMYECTBY IMapallIeIbHBIX CBA3€H B CETH U
CBEJIO OBl «Ha HET» BCE MPEUMYIIECTBA HETIOJHOCBI3HOW CETH.

OaHUM U3 OCHOBHBIX CIIOCOOOB MYJIbTHILIEKCUPOBAHHUS
MIOTOKOB SIBIIIETCS pa3zeiieHne BpemeHu. [Ipu stom crocobe
KKl TOTOK BpeMs OT BpeMeHHU (C (PUKCHPOBAHHBIM WIIH
CIIy4allHBIM TIEPHOJIOM) TIOJIy4aeT (U3MYECKUN KaHal B
MIOJTHOE CBO€ paclopshKeHHe M TepeJaeT 10 HeMy CBOU
naHHbIe. PacmpocTpaHeHO TakKe YacTOTHOE pa3felieHHe
KaHala, KOrJla KaXIbli TOTOK TepelaeT JIaHHblE B
BBIJICJICHHOM €MY YaCTOTHOM JHaIla30He.

TexHomorus MYJIBbTHIIICKCUPOBAHUSA JOJIDXKHa
IIO3BOJIATH IMOJIy4aTeJIro TaKoro CyMMapHOro IIOTOKa
BBIIIOJIHATH 06paTHy}o OIepanurro — pa3aciiCHUC

(1eMyNIbTUIIIIEKCUPOBAaHUE) JAHHBIX Ha CllaraéMble MOTOKH.
Boobme roBops, Ha KaxIoM  uHTepdeiice  Moryr
OJTHOBPEMEHHO BBIITOJIHSTBCS o0e byHKIMN —
MYJIBTUIUIEKCUPOBAHUE U JIEMYJIbTUIUIEKCUPOBAHHE.

YacTHpI ciiyqallk KOMMYyTaropa, y KOTOpPOTO Bce
BXOJAIIME HWH(POPMALMOHHBIE IOTOKH KOMMYTHPYIOTCS Ha
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OJIMH BBIXOJHOW MHTEp(dEHC, IIe OHN MYJIbTHILICKCUPYIOTCS B
OJIUH arperupoBaHHbIN MOTOK, Ha3bIBAETCA MYJIbTUIUIEKCOPOM.
KommyTarop, KOTOpbIii MMEEeT OIWH BXOAHOW HHTEepdeiic u
HECKOJIbKO BBIXOJ/IHBIX, HA3bIBAETCS 1EMYJIBTHILICKCOPOM.

Bo Bcex  paccMOTpeHHBIX  paHee  IpHUMepax
MYJIbTUIIJIEKCUPOBAHUS IIOTOKOB K KaXJ0M JMHUM CBSI3U
MOJIKJTIOYAIINCh TOJMBKO J1Ba HHTEpdeiica. B ToMm cimydae, kormaa
JIMHUA CBSI3M SIBJISETCS AYIUIEKCHBIM KAaHAJIOM CBSI3U, KaXJbIi
3 HMHTEp(EHCOB MOHOIOIBHO HWCIHOJB3YET KaHal CBS3U B
HalpaBlIeHUU «OT ceOsi». OTO OOBSCHAETCS TEM, UTO
IOYIUIEKCHBIM KaHaJ COCTOUT W3 JBYX HE3aBHCHUMBIX Cpell
nepefayd JaHHbIX (MOJKAHAIOB), M TaK Kak TOJbKO
nepeaaTynKk uHTepderica sIBIIETCS aKTUBHBIM yCTPOHCTBOM, a
IPUEMHUK NACCUBHO OXXHUJA€T MOCTYIJIEHHUS CUTHAIOB OT
MPUEMHUKA, TO KOHKYPEHIMH TOJKAHAJIOB HE BO3HUKAET.
Takolf pexuM HCIONB30BaHMUS Cpelbl Iepelaud JaHHbBIX
SBIISICTCS B HACTOSINEE BPEMS OCHOBHBIM B KOMIIBIOTEPHBIX
JIOKAJIbHBIX U TJ100aJIbHBIX CETSIX.

Opnako eciu B T00albHBIX CETSIX TaKOHW pEXUM
UCIOJIB30BAJICS BCErJa, TO B JIOKAIBHBIX CETAX JI0 CEpEeIUHBI
90-x romoB mpeobiaman Pyro peKUM, OCHOBAHHBIM Ha
paszensieMoi cpeie nepeiadn JaHHbIX.

B naubonee mnpocroM ciyuyae 3¢¢eKT paszneraeHus
cpeAbl BO3HUKAET MpH COECJUHEHHUU JBYX HHTEp(dencoB ¢
MOMOIIII0 TIOJMYAYIUIEKCHOTO KaHayla CBSI3H, TO €CTh TaKOTo
KaHala, KOTOpPbI MOXET IepenaBaTb JTaHHBIX B JIIOOOM
HaNpaBJICHWH, HO TOJIKO MOINepeMeHHOo. B atom ciyuae K
OTHOW W TOM Ke cpele mepenayd JaHHBIX (Hampumep, K
KOaKCHaJIbHOMY  Kabemo  wiam  oOmed  paguocpene)
MOJIKJIIOYEHBI J]Ba TPUEMHUKA JIBYX HE3aBUCHMBIX Y3JIOB CETH.

Paznensemoii cpemoit (shared medium) Ha3pBaeTcs
¢usnyeckas cpera  mepeJavyd  JAaHHBIX, K  KOTOpOH
HETIOCPEJICTBEHHO TIOAKIIOYEHO HECKOJIBKO TIepeIaTIHKOB
y3710B ceTu. [IpuyeM B KaXkablii MOMEHT BPEMEHHU TOJIBKO OJWH
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U3 MepeJaTYuKOB KaKOro-au0o y3jia CeTd MOoJydaeT AOCTYH K
pasziensieMoy Cpele U UCIOJIb3YeT €€ Ul Iepelayd JaHHBIX
MPUEMHUK™ JIPYroro y3Ja MOJKII0UYeHHOMY K 3TOH e cperie.

IIpy TakoM NpUMEHEHUH CpeIbl Iepeadyd JaHHBIX
BO3HUKAET HOBas 3a/1a4ya COBMECTHOI'O HCIIOJIb30BAHMSI CPEIbl
HE3aBUCUMBIMH TE€peaTYuKaMu TakuM OO0pa3oM, 4YTOObI B
KaXIblil OTAEIBHBII MOMEHT BPEMEHU IO CPEIE NEPEAABATIUCH
JAaHHbIE TOJBKO OJHOIO Iepeaaruuka. Jlpyrumu croBamuy,
BO3HUKACT HEOOXOAMMOCTh B MEXaHHW3ME CHHXPOHH3AIHUU
J0cTyma nHTepQeiicoB K pa3enseMoil cpese.

CylIecTBYIOT pa3IMYHBIC CIOCOOBI PEIICHUS 3aJja4d
OpraHu3alli COBMECTHOTO JIOCTYyNa K Pa3AessieMbIM JUHUAM
cBi3u. OOHM M3 HUX [OAPA3yMEBAIOT LIEHTPAIU30BAHHBIN
MOAXO0M, KOIJa JOCTYIIOM K KaHaly YIPAaBISIET CHELUUaIbHOE
YCTPOMCTBO — apOuTp, Apyrue — JELEHTPaTU30BaHHbIN.
Ecnu Mb1 obpaTumcs K opranuzanuu paboThl KOMIIBIOTEPA, TO
YBUAUM, YTO JOCTYIl K CHUCTEMHOW IIMHE KOMIIBIOTEPA,
KOTOPYI0 COBMECTHO HCIOIB3YIOT BHYTPEHHHE OJIOKU
KOMIIBIOTEpA, YIpPaBISETCS LEHTPAJM30BaHHO —  JH0O0
IIPOLIECCOPOM, JIMOO CHEeUaTbHBIM apOUTPOM LIHHBI.

B cerax opranuzanusi COBMECTHOTO JOCTYIa K CETSIM
CBSI3U UMEET CBOIO CIEU(UKY H3-3a CYILECTBEHHO OOJIBIIETO
BPEMEHH PACIIPOCTPAHEHUSI CUTHAJIOB I10 JIMHUSM CBSI3H. 3/€Ch
IIPOLEAYPBl COTJIACOBAHMS JOCTYNA K JIMHUU CBA3H MOTYT
3aHMMATh CIUIIKOM OOJNBIION MHPOMEXYTOK BpEMEHU U
IIPUBOJUTh K 3HAYUTEIBHBIM MOTEPSM IPOU3BOAUTEIBHOCTH
cetu. IMEHHO 1O 3TOM NPUYMHE MEXAHU3M pa3JIeIeHUs CPEbl
B TJOOQIBHBIX CETAX MpaKkTHUYeCKH He ucnoib3yercs. Ha
MEPBBIN B3I MOXKET MOKA3aThCs, YTO MEXAHU3M pa3JIeIeHUs
Cpelpl OYEHb IIOXO0K HAa MEXaHU3M MYJIBTUIIIIEKCUPOBAHUS
MIOTOKOB — B TOM U JPYroM cCiyd4asX IO JMHHUHU CBS3H
MIEPEIAlOTCSl HECKOJIBKO MOTOKOB JaHHBIX. OJIHAKO 371€Ch €CTh
NPUHLIMIIMATIBHOE  pa3jinyue,  Kacawolleecs  TOro,  Kak
KOHTponupyercs:  (ympaBisieTcs)  JuHMS — cBsizu.  Ilpu
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MYJIbTUIUIEKCUPOBAHUU JYIJIEKCHAsl JIMHUS CBA3M B KaXKIOM
HalpaBICHUU HAXOIUTCS MOJ TOJHBIM KOHTPOJIEM OJIHOTO
KOMMYTaTopa, KOTOPBIH pelIaeT, KaKhue IOTOKH pa3ielisioT
001Kt KaHaJl CBSI3U.

Jns  JnoKanpHBIX — ceTed  pasjenseMas — cpena
CPAaBHUTEIBHO  JIOJr0  OblJa  OCHOBHBIM  MEXaHHU3MOM
HCII0JIb30BaHUsl KaHAJIOB CBA3H, KOTOPBIN PUMEHSIICA BO BCEX
TEXHOJOTHUSAX JOKAIbHBIX cerei — Ethernet, ArcNet, Token
Ring, FDDI. Ilpu 3TOM B TEXHOJOTHMAX JIOKAJbHBIX CETEH
IPUMEHSUINCH JeLIEHTPAIN30BaHHbIE METO/bI I0CTYIIA K Cpeae,
He TpeOyrome Hamuuus apbutpa B ceTH. llomynsipHOCTB
TEXHUKU PA3/IeeHUs Cpe/ibl B JIOKAJIBHBIX CETAX OOBSACHSIACH
IIPOCTOTOM ¥ SKOHOMHYHOCTBIO  aIlllapaTHBIX PpEUICHUM.
Hanpumep, mis co3ganus cetu Ethernet Ha koakcmambHOM
ka0ene HHUKaKoro Jpyroro CETeBOro 00OpYyIOBaHHUS Kpome
CETEeBbIX AaJaNTepOB KOMIBIOTEPOB M C€aMoro Kabens He
TpeOyercs. HapammBanue KOJMMYECTBAa KOMIIBIOTEPOB B
nokanbHOM cetn  Ethernet Ha  koakcumaibHOM — KaOene
BBIIIOJIHSETCSL  TakXKe  JIOCTATOYHO HIPOCTO —  MYTEM
MIPUCOETMHEHNSI HOBOTO OTpe3Ka Kabells K CYIIECTBYIOILEMY.

CeromHss B TMPOBOAHBIX JIOKAIBHBIX CETAX METOJ]
pasfeneHns cpeipl NPAKTUYECKH IEPECTAll IPUMEHSTHCS.
OCHOBHOHM MPUYMHOM OTKa3a OT pa3essieMO Cpelibl SIBUJIACh
€€ HH3Kas U IUIOXO IpelcKazyeMas MPOU3BOIUTENIBHOCTD, a
TaKxe ioxas MacIITabupPyeMOCTb. Huskas
MPOU3BOIUTENILHOCTh OOBSACHSETCS TEM, 4YTO MPOIyCKHas
CIIOCOOHOCTh ~ KaHaja CBS3M  JEIUTCS MEXAYy BCEMHU
KOMIIbIOTepamMu  cetu. Hampumep, ecian JokanbHas CeTh
Ethernet cocrour u3 100 koMmbplOTEpPOB, a IS UX CBA3U
UCTIOJB3YIOTCS KOAKCUANbHBIM Kabelb M CEeTeBble ajaarnTepsbl,
paboraromme Ha ckopoct 10 MOut/c, TO B cpemHem Ha
KaXIbli KommbioTep mpuxogurcs Ttombko 0,1 Mo6ur/c
MPOMYCKHOW crnocoOHOCTH. bojee TOYHO OLIEHUTH J10JIIO
MPOMYCKHOW CIOCOOHOCTH, MPUXOAAILIYIOCS Ha Kako-1r0o
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KOMIIBIOTEP CETH, TPYAHO, TaK KaK 3Ta BEJIMYMHA 3aBUCHUT OT
MHOTHX CITy4alHbIX (p)aKTOPOB, HAIpUMEpP aKTUBHOCTH APYTUX
KOMIIbIOTepOB. HaBepHO, K 3TOMy MOMEHTY YMTATENIO YK€
NOHATHA NPHUYMHA IUIOXOW MAacIITaOUpPyeMOCTH I0J100HON
ceTh — YeM Oonblie Mbl J00aBISeM KOMIBIOTEPOB, TEM
MEHbILAs J0JIsI MPOIYCKHON CIIOCOOHOCTU JOCTAETCsl KAKAOMY
KOMIIBIOTEPY CETH.

OnucaHHble HEAOCTATKU SABISIOTCS CIIEACTBUEM CaMOIo
INPUHLMIIA pa3felieHuss Cpedbl, MO3TOMY IPEOJ0JIETh UX
MOJIHOCTBIO  HEBO3MOXkHO. IlosBnenne B Hawaie 90-x
HEJOPOTUX KOMMYTAaTOpPOB JIOKAJbHBIX CETEl IpHUBENIO K
HACTOSIILIEH pEeBOJIOLMM B 3TOM 007acTH, U TMOCTENEHHO
KOMMYTATOPbI BBITECHUIH Pa3JeiIIeMYI0 CPEY ITOJHOCTBIO.

CerofHst MEXaHHM3M pa3JIeIEHUs] CPelbl UCHOJIb3YETCs
TOJIbKO B OECIPOBOJHBIX JIOKAIbHBIX CETAX, Il cpega —
panuo3up — €CTECTBEHHBIM 00pa3oM COEIUHSET BCe
KOHEYHbIE Y3JIbl, HAXOJSILIMECS B 30HE PacIpOCTPaHEHHUS
CHUTHaJa.

Kommuiekc TexHu4eckux pereHuii 00001eHHON 3a1auu
KOMMYTallUH B CBOEH COBOKYITHOCTH COCTaBJISIET OCHOBY
moboii cereBoi TexHosoruu. Kak yxe oTMeyanoch, K 3TUM
YAaCTHBIM 337a4aM OTHOCSITCSL:

e ompeieNeHUe  IMOTOKOB M COOTBETCTBYIOIIMX

MapIIpyTOB;

e (Qukcanus MapHIpyTOB B  KOH(UIypalMOHHBIX

napaMmerpax u TabJauIax CeTeBbIX YCTPOMCTB;

® DACIIO3HABaHUE IOTOKOB U Iepenaya JaHHBIX MEXIy

uHTepdeiicaMu OHOTro YCTpOHCTBa:

® MYJbTUIUIEKCHPOBAHUE/IEMYIIbTUIIIIEKCHPOBAHNE

MIOTOKOB;

® Dpa3jeleHUE CPeabl Mepeayn.

Cpeayn MHOXKECTBa BO3MOXKHBIX IOJIXOJOB K PEIICHUIO
3alayd KOMMYTalluu aOOHEHTOB B CETSIX BBIAEISAIOT JiBa
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OCHOBOIIOJAraIINX, K KOTOPBIM OTHOCAT KOMMYTAIHIO
KaHaJIOB U KOMMYTAIIUIO TAKETOB.

Kaxnaplii u3 3THX JABYX IMOJAXOJAOB HWMEET CBOM
JOCTOMHCTBA W HenocTatku. CyluecTBYIOT TpagUIOHHBIE
o0JacT TPUMEHEHHSI KaXKJIOW M3 TEXHUK KOMMYTAIIWH,
HampuMmep, TelAeQOHHbIE CETH CTPOMJIMCh U MPOAOJIKAIOT
CTPOUTBHCS C UCIOJIb30BAHUEM TEXHUKU KOMMYTAIIMU KaHAJIOB,
a KOMIIBIOTEpHBIE CETH B TOJABIISIONIEM OOJBIIUHCTBE
OCHOBaHbl HA TEXHHUKE KOMMYTAllMM I[aKETOB. TeXHUKa
KOMMYTAallU{ MAKETOB TOPa3/I0 MOJIOXKE CBOCH KOHKYPEHTKH U
MBITAETCS BBHITECHUTH €€ M3 HEKOTOPBIX 00JIacTed, Harpumep
un tenedonuu (B popme mHrepHer- wiam IP-tenedonun), HO
STOT CHOp IOKa HE peIIeH, W, CKOpee BCEro, JIBE TEXHUKHU
KOMMYyTalud OyAyT COCYIIECTBOBATh €IIe JOJT0€ Bpems,
nomonHsist npyr ¢yra. TeM He MeHee IO JOJTOCPOYHBIM
MPOrHO3aM MHOTHX CHELUHATUCTOB Oyayllee MNPUHAIICHKUT
TEXHUKE KOMMYTAIlMM I[IaKETOB, Kak Oosiee THOKOM U
YHUBEPCAIBHOM.
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Jleknus 3. KOMMyTaIII/IH KaHaJI0B U KOMMYTallusl MaKkeToB

Hcropuyeckrn  KOMMYyTalusi  KaHAJIOB  IOSBUAJIACH
HAMHOTO paHbIIE KOMMYTAallMd IIaKETOB W BEIET CBOC
MPOUCXOXKACHUE  OT  TEPBBIX  TelNeOHHBIX  CETEH.
HeBo3M0OXHOCTB JTMHAMHYECKOTO nepepacrpeaeIcHus
MPONYCKHOW CIOCOOHOCTH (DU3MYECKOTO KaHaja SIBISETCS
NPUHIMIUATIBHBIM ~ OTPAaHHYCHUEM CETH C KOMMYTalUen
KaHaJIOB.

[lpyHIMI KOMMYTallMUd TakKeToB ObLT  M300peTeH
pa3paboTYMKaMU KOMITBIOTEPHBIX ceTed. [lpu KoMmyraruu
MAKETOB  YYUTHIBAIOTCS  OCOOCHHOCTH  KOMIIBIOTEPHOTO
Tpaduka, MOITOMY JAHHBIH CIIOCOO KOMMYTAI[UH SIBIISCTCS
0onee APQPEKTUBHBIM JUIT  KOMITBIOTEPHBIX  CETeH IO
CPaBHEHHIO C TPAJMIIMOHHBIM METOJIOM KOMMYTAIIMHA KaHAJIOB,
MPUMEHSIONIUMCSI B TEIC(POHHBIX CETSX.

OjHaKo JOCTOMHCTBA W HEIOCTAaTKU JII00OW CeTeBOM
TEXHOJIOTUU — OTHOCHTENbHBI. Hammuue OydepHOi mamstu B
KOMMYTAaTopax TaKeTHbIX ceTeil 1o3BossieT A((HEKTUBHO
UCIIOJIb30BaTh  MPOIYCKHYIO CIHOCOOHOCTh KAaHAJOB IPH
nepenadye MyNbCUPYIOLIEro Tpaduka, HO MNPUBOIUT K
CIy4allHBIM 3aJIEpXKKaM B JJOCTaBKE MAKETOB, YTO SIBIISICTCS
HEJIOCTaTKOM sl TpaduKa pPealbHOr0 BPEMEHH, KOTOPBIH
TPAJMIMOHHO MEPEaAeTCs C MOMOIIBI0 TEXHUKH KOMMYTAIIUH
KaHaJIOB.

CylIecTBYIOT TpU METOJA TPOJBIKCHHS ITaKeTOB,
UCITIONIB3yeMBbIE B CETAX C  KOMMYyTalMeld  IaKeTOB:
JedTarpaMMHas mepeiada, mepegada C  YCTaHOBJICHHUEM
JIOTMYECKOTO COSIMHEHNUS M TEXHUKA BUPTYAIbHBIX KaHAJIOB.

CeTH, TOCTPOCHHBIC HA MPHUHIMIE KOMMYTAI[UH
KaHaJIOB, UMEIOT OOraTyl0 HMCTOPHIO, OHM W CETOJHS HAILIH
[IUPOKOE MPUMEHEHHE B MHUpPE TEJICKOMMYHHKAIUH, SBISSICH
OCHOBOW  CO3JIaHMsI  BBICOKOCKOPOCTHBIX  MarMCTPaJIbHBIX
KaHaJIOB CBs3H. [lepBble CeaHChI CBSA3M MEXIY KOMIIbIOTEpaMH
OBLTH OCYIIECTBIICHBI Yepe3 Telne()OHHYIO CeTh, TO €CTh TAaKXKe
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C TpPUMEHEHHEM TEXHUKM KOMMYTAallUM KaHaJoOB, a
MI0JIb30BATEIM, KOTOPbIE MOJIy4aloT JIocTyn B MHTepHET 1o
MOJIEMY, TIPOIOJDKAIOT O0CITYKUBAThCA TUMH CETAMH, TaK Kak
UX JIJaHHBIE JOXOIAT 10 00OpYJOBaHMs IpOBaiiiepa MECTHOM
TeneoHHOI ceTu.

B cersix ¢ kommyranued KaHalOB pEIIAlOTCS BCE Te
JacTHBIC 3a7auu KOMMYTAIINH, KOTOpBIE ObuTH
chopmynupoBanbl panee. Tak, B kauecTBe MH()OPMAIIMOHHBIX
MOTOKOB B CETSAX C KOMMYTAlMEH KaHAJIOB BBICTYNAIOT
JaHHbIE, KOTOPHIMU OOMEHHUBAIOTCS TTapbl A00OHEHTOB.

COOTBETCTBEHHO TJO0ATbHBIM IPHU3HAKOM IOTOKA
SBJISICTCS Tapa aapecoB (TenedOHHBIX HOMEPOB) aOOHEHTOB,
CBA3BIBAIOIIMXCS Mexay cobOou. Jlig Bcex BO3MOMKHBIX
MOTOKOB 3apaHee OMPEIeNAI0TCS MaplipyThl. MapuipyTel B
CeTAX C KOMMYTalMell KaHaIOB 3a/Jal0TCs OO «BPYYHYIO»
aJIMMHHUCTPATOPOM CETH, JIMOO HAXONATCS aBTOMATHUYECKU C
MIPUBJICYCHUEM CIICIUATBHBIX MPOTPAMMHBIX M aIlllapaTHBIX
cpenctB. MapuipyTsl (PUKCHUPYIOTCS H TaONMIax, B KOTOPBIX
MPHU3HAKAM MIOTOKA CTaBSATCSI B COOTBETCTBUE HIICHTH(PHUKATOPHI
BBIXOJHBIX HHTEp(EicoB KoMMyTaTopoB. Ha ocHOBaHMM 3THX
TaOJUI] TPOUCXOJHUT TMPOABIKEHUE W MYJbTUIUIEKCHPOBAHHE
naHHbIX. OnHaKo, Kak Yyxe ObUIO CKa3aHo, B CeTiIX ¢
KOMMYTAaIMel KaHaJIOB PEIICHNE BCEX ITHX 3a/1a4 UMEET CBOU
0COOEHHOCTH.

OpnHolt M3 OCOOEHHOCTEM ceTell € KOMMYyTalueu
KaHAJIOB SIBJIIETCS IOHSTHE DJIEMEHTApPHOTO KaHaa.

DOneMeHTapHBIM KaHal (WIM OPOCTO KaHall) — 3TO
0a3oBasi TEXHMYECKash XapaKTEPUCTUKA CETH C KOMMYyTaluen
KaHaJIOB, MIPEACTABIISIIONIAsl COO0N HEKOTOpoe GUKCHPOBAHHOE
B TIpenenax JaHHOTO THIA CeTell 3HaueHue MPOIMYCKHOU
criocobHocTH. JIrobas JMUHU 1 CBA3M B CETH C KOMMYyTaluen
KaHAJIOB HMMEeT IMPOMYCKHYI0 CIIOCOOHOCTb,  KpPaTHYIO
AIIEMEHTAPHOMY KaHaITy, IPHHATOMY JIJIsl 9TOTO THITA CETH.
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I'oBOps 0 ceTsIX ¢ KOMMYyTalMeW KaHAJIOB, MbI IIPUIAEM
TEPMUHY  «KaHAJI»  3HAYCHUE  CIUHUIBI  TPOIYCKHON
CIIOCOOHOCTH.

3HavYeHHWE DJJICMEHTApPHOrO KaHala, WIH, JIpYyrUMU
CIIOBaMH, MHHHMMAJbHAs €IWHUIA MPOIYCKHON CIIOCOOHOCTH
JUHUW CBSI3W, BBIOMpPAETCSs C Y4ETOM pa3HBIX (HaKTOPOB.
OuyeBUHO, OJHAKO, YTO OAJIEMEHTApHBIA KaHajdl HE CTOUT
BBIOMPATh MEHBIIIE MHUHHUMAJIBLHO HEOOXOAMMOM MPOIYCKHON
CIOCOOHOCTH /ISl  Tepefaydl OXHJIAeMOW MPeI0KeHHOU
Harpy3ku. Hampumep, B TpaaWIIMOHHBIX TEIC(POHHBIX CETAX
HamOoJee pPacHpOCTPAaHEHHBIM 3HAYCHHEM JJIEMEHTapPHOIO
KaHaJla CeroAHs sBIAETCS CKopocTh 64 Kout/c — 310
MUHMMAJIBHO JIOCTATOYHAs CKOPOCTh JJIsi Ka4eCTBEHHOMU
nudpoBoi Iepeaaun rojoca.

3amaya ONUGPOBEIBAHUS T0JIOCA SIBISICTCS YaCTHBIM
ciydaeMm Oosiee obOmiell mpoOiemMbl — TMepefadyd aHajJoroBOU
nHpopManuu B AUCKpeTHOH hopme. OHa Obuta pemieHa B 60-¢
roJibl, KOrja TroJIOC HadaJl TepeaaBaThCsi IO Teae(OHHBIM
CeTAM B BHUJE IOCIEI0BATEILHOCTU €IWHMI U Hyleh. Takoe
npeoOpa3oBaHUe OCHOBAHO Ha JMCKPETHU3AlMU HEMPEPBIBHBIX
MIPOIIECCOB KaK M0 aMIUIUTY/IE, TaK U IO BPEMEHH.

AMIIIUTYAa  WUCXOJHOW  HEMpepbhIBHOW  (QYHKIUU
HU3MEpSIETCS 3aJIaHHBIM TIEPHOJIOM — 3@ CYET JTOTo
MPOUCXOAUT AUCKPETU3aLUsl O BPEMEHHU. 3aTeM KaKIbIi
3aMep  TPEACTaBIAeTCST B BUJAE  JIBOUYHOTO  YHCTa
ONpeNEICHHON pa3psIIHOCTH, YTO 03HAYAET AUCKPETU3ALIMIO IO
3HAQYEHUSIM —  HENPEPHIBHOE MHOXXECTBO  BO3MOXKHBIX
3HAQUYEHUI aMIUIUTYAbl 3aMEHSIETCSl TUCKPETHBIM MHOYXECTBOM
ee 3HaueHWW. [Jlmd KadyecTBEHHOW TIepenayd  rojoca
WCIIONIb3YETCSl YacTOTa KBAHTOBAHUS AMIUTHTYABI 3BYKOBBIX
konebanuit B 8000 I'm (amckperwsammsi 1O BpeMEHH C
uHTepBasioMm 125 wmkc). Jng mpencTaBleHUs aMILTUTYIBI
OJIHOTO 3aMepa Yalle BCEero MCIOJb3yeTcs 8 OWUT Koja, uTo
naet 256 rpamanuii 3BYKOBOTO CHUTHaNa (JIMCKpETU3allvs IO
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3HaueHUsM). B 3TOM citydae /uist mepeaqu 0JTHOTO TOJIOCOBOTO
KaHaJla HEoO0XOoJIMMa MPONyCKHas crocoOoHocTh 64 Kowut/c:
8000 x 8 = 64 000 6ut/c wim 64 Kour/c. Takoii rosocoBoit
KaHaI HAa3bIBAIOT DJIEMEHTApPHBIM  KaHAJIOM  IH(POBBIX
Tene(OHHBIX CETEH.

Tak, JAMHUW CBSI3U, MOJKIIOYAIONNE a0OHEHTOB K
teneponHo cerm, ™Moryt coxepxarb 2, 24 wm 30

JNIEMEHTApHBIX ~ KaHaJIOB, a  JIMHWH,  COCAMHSIOIIUE
koMMyTatopbl, — 480 win 1920 kananos.
CBs3b, HOCTPOCHHYIO IyTeM KOMMYTaIlH

(coemuHeHUs1) dIEMEHTAPHBIX KaHAJIOB HA3bIBAIOT COCTABHBIM
KaHaJIOM.
[TonuepkHeM cienyroue cBONCTBa COCTABHOIO KaHaa
® COCTaBHOM KaHajl Ha BCEM CBOEM MPOTIKEHUU
COCTOMT W3 OJMHAKOBOIO KOJIMYECTBA 3JIEMEHTAPHBIX
KaHaJIOB;

® COCTaBHOM  KaHall  UMEeT  IOCTOSHHYIO u
(UKCHPOBAHHYIO MPOITYCKHYIO CIIOCOOHOCTh Ha BCEM
CBOEM IPOTKECHUY;

® COCTaBHOHM KaHal CO3JaeTCsl BPEMEHHO Ha IEpHoJ
ceaHca CBSI3U JByX a0OHEHTOB;

e Ha BpEeMs CeaHCa CBS3U BCE DIIEMEHTApHbIC KaHAbI,
BXOJIMIIME B COCTAaBHOMW KaHal, TMOCTYMalOT B
UCKJIIOYUTENLHOE  T0JIb30BaHME a0OHEHTOB, s
KOTOPBIX OBLT CO3/[aH 3TOT COCTaBHOM KaHA;

® B TEUEHHWE BCEro ceaHca CBSI3U AOOHEHThl MOTYT
NOChUIaTh B CETh JaHHBIE CO CKOPOCTBIO, He
MPEBBIIIAOIICH MPOMYCKHYIO CIOCOOHOCTh
COCTaBHOTI'O KaHaJa;

e JaHHBIE, TOCTYNUBIIME B COCTaBHOW  KaHal,
rapaHTUPOBAHHO  JOCTaBJSIOTCS  BBI3BIBAEMOMY
a0OHEHTy 0e3 3aJepkKeK, MOTeph M C TOH IKe
CKOPOCTBIO (CKOPOCTHIO HICTOYHHKA) BHE 3aBUCIMOCTHU
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OT TOTO, CYIIECTBYIOT JIM B 3TO BPEMs B CETH U JAPYyTrHUe
COEJMHEHUS W HET;

® [IOCJIe OKOHYAHHUSl CeaHCa CBS3M dJEMEHTapHBIC
KaHaJIbl, BXOJUBIIINE B COOTBETCTBYIOLIUI COCTaBHOM
KaHaJl, O0BSBIAIOTCS CBOOOIHBIMU U BO3BPAILIAIOTCS B
IyJ pacnpeiesieMbIX PecypcoB JUIsl MCIIOJIb30BaHMS
JIpYruMHu a0OHEHTAMHU.

B cetn MoxeT 0lHOBPEMEHHO IPOUCXOIUTh HECKOJIBKO
CeaHCOB CBs3M (OOBIYHAs CUTyauusi JJsl TeneOHHOH ceTH, B
KOTOPOM OJTHOBPEMEHHO MEpEealoTCsl pa3roBOpbl COTEH H
ThICSTY a0OHEHTOB). Pa3nenenue cetn Mexay ceaHcaMu CBSI3U
IIPOMCXOJUT HA YPOBHE 3JIEMEHTAPHBIX KaHAJIOB.

MynbTHITIEKCHPOBAHNE  O3HAYaeT, 4YTO aOOHEHTHI
BBIHY>KJICHbI KOHKYPUPOBATh 32 PECypChl, B JaHHOM ciy4ae 3a
DJIEMEHTApHBIE ~ KaHalibl. BO3MOXHBI ~ CHUTyalld, KOTJAa
HEKOTOpasi MPOMEXYTOUHAs JIMHUS CBSI3U YyXKe Hcuepraia
CBOOOJTHBIE DJIEMEHTAPHBIE KaHAJIbI, TOT/Ia HOBBIN CEaHC CBS3H,
MapuipyT KOTOPOIrO IpOJIEraeT 4epe3 JaHHYI JHHHIO CBA3H,
HE MOXXET COCTOSITHCSL.

Jlns Toro uToObl pacmo3HaTh TakKUe CUTyalluu, OOMeH
JAaHHBIMM B CETH C KOMMYyTalueill KaHaloB MpeaBapsiercs
MPOIEypOl YCTAHOBJICHHSI COCIUHEHHs. B COOTBETCTBUM C
9TOM mpoueaypoil aOOHEHT, SBISAIOUIMNACA HMHUIMATOPOM
CeaHca CBSI3M, IMOCHUIAET B KOMMYTAIIMOHHYIO CETh 3ampoc,
MPEJCTABIAIOMINNA cO00H cooOIIeHne, B KOTOPOM COJEPKHUTCS
aJipec BbI3BIBAEMOT0 a0OHEHTA.

Ilenp 3ampoca — HpPOBEPUTH, MOXKHO JIM 0Opa3oBaTh
COCTaBHOM KaHaJl MEXIy BBI3BIBAIOIIAM U BBI3BIBAEMBIM
aboHeHTamMH. A g 3TOro TpeOyercss COONIO/IEHHE JBYX
yCIOBHH:  Hajmuuue  TpedyeMoro  yuciaa  CBOOOIHBIX
AJIEMEHTAPHBIX KAaHAJOB B KaXJIOW JUHUM CBA3H, U
HE3aHATOCTh BBI3BIBAEMOTO a0OHEHTa B JIPYTOM COCAMHEHUH.
3anpoc mepeMeniaeTcss Mo MapupyTy, OINpeNeJeHHOMY IS
MH(OPMALIMOHHOTO TOTOKa JaHHOM mapel aboHeHTOB. [lpu



54

TOM HCHOJB3YIOTCSA TJI00aNbHbIe TAOMUIBI KOMMYTAIIHH,
CTaBSIIIM€ B COOTBETCTBHE TIJIOOATLHOMY IMPHU3HAKY IOTOKA
(ampecy BbI3BIBAEMOr0 a0OHEHTA) MAECHTH(PHUKATOP BBIXOTHOTO
uHTepdeiica KommyTaTtopa (Kak YK€ YINOMHHAIIOCh, TaKue
TaOTUIIBI 4acTo Ha3bIBAIOT TaKKe TabIuIaMu
MapIIPyTHU3ALIHH ).

Ecnu B pe3ynbraTe MpoXoXKACHUs 3arpoca oT aboOHeHTa
A x aboHeHTy B BBISICHWIIOCH, YTO HUYTO HE MPEMATCTBYET
YCTQHOBJICHUIO  COCOUHEHHUs,  MPOUCXOAUT  (HUKcAlus
COCTaBHOTO KaHana. [[yst 3Toro Bo BceX KOMMYyTaTopax BJIOJIb
nytd oT A 1o B co3parorces 3amMcu B JIOKaJIbHBIX TaOJMIax
KOMMYTAllUH, B KOTOPBIX YKa3bIBAETCS COOTBETCTBUE MEKIY
JIOKAaJbHBIMU ~ TIPU3HAKaMU  IOTOKa  —  HOMEpaMu
AJIEMEHTApHBIX KaHAJOB, 3ape3epBUPOBAHHBIX [UISI ATOTO
ceaHca CBA3U. TOIBKO IIOCIIE OTOrO COCTaBHOW KaHal
CUMTAETCSl YCTAaHOBIICHHBIM, U a00HEHTHl A U B MoryTt Hadath
CBOM CEaHC CBS3HU.

TakuM 00pa3oM, NPOIBMIKEHUE HTAaHHBIX B CETIX C
KOMMYTallMel KaHaJIoB IPOUCXOIUT B JiBa dTana:

1. B cerb moctymaer cimyxkeOHOe cOOOLIEHHE —
3ampoc, KOTOPBIM HECET aapec BHI3BIBAEMOTO a0OHEHTa |
OpraHM3yeT CO3/IaHHe COCTABHOTO KaHaa.

2. [Io DOArOTOBIEHHOMY COCTaBHOMY KaHally
nepeaeTcsl OCHOBHOM MOTOK JTaHHBIX, JJIS Tepeladyl KOTOPOro
yKe He TpeOyeTcsi HUKaKO# BCIIOMOTaTelbHONW MHpOpMaIluu, B
TOM 4HCIie ajpeca BbI3bIBaeMoro aboHeHTa. KommyTtarwms
JTAHHBIX B KOMMYTATOPaxX BBIMIOJHSIETCS HA OCHOBE JIOKATHHBIX
MPU3HAKOB — HOMEPOB JIEMEHTAPHBIX KaHAJIOB.

3anpocbl Ha YCTaHOBJIEHHE COEIMHEHMs] HE BCerjaa
3aBepIIAOTCs YCIENHO. Ecu Ha MyTH MeX Ay BHI3BIBAIOIINM U
BbI3bIBAEMBbIM ~ A0OHEHTaMH  OTCYTCTBYIOT  CBOOOJIHBIE
JJIEMEHTapHbIE KaHAJIbl WU BBI3BIBAEMBIM y3€1 3aHsT, TO
MIPOMCXOJUT OTKAa3 B YCTaHOBJIEHUH coenHenus. [Ipu oTkaze B
YCTaHOBJICHUH COSIMHEHUS CETh HHPOPMUPYET BHI3BIBAIOIIETO
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aboOHEHTa crenualbHBIM coolmienneM. YeM Ooublie Harpys3Ka
Ha CeTh, TO €CTh 4YeM OOJbllIEe COCIMHEHWH OHa B JAaHHBIN
MOMEHT HOJJIEPKUBAET, TEM OOJIbLIE BEPOSITHOCTh OTKa3a B
YIOBIETBOPEHUU  3alIpoca HAa  YCTAHOBJICHHE  HOBOTO
coequHeHus. Mpbl  omMcanu  OpoLEAypy  YCTaHOBJIEHUS
COCIUHEHUS B aBTOMAaTHYECKOM JMHAMHYECKOM PEXKHUME,
OCHOBAaHHOM Ha CIIOCOOHOCTH a0OHEHTOB OTIIPABISTH B CETh
ClIy’)KeOHble COOOLIEHHS — 3alpochl Ha YCTAHOBJICHHE
COEIMHEHUS U CIIOCOOHOCTH Y3JIOB CETH 00palaThIBaTh TakHe
cooOuieHus. ITogo6HbI pexuM Hcnonb3yercs TeaeOHHbIMU
ceTsiMU: Tene(OHHBIN anmapar TeHepupyeT 3ampoc, MocklIas B
CeTh UMITYJIbChI (MJIM TOHOBBIE CUTHAJIbI), KOAUPYIOLIHE HOMEP
BBI3bIBAEMOrO0 a0OHEHTa, a CeTb JUOO YCTAHABIMBAET
coeiMHeHue, 100 coodIaeT 00 0TKa3e CUTHAJIAMH «3aHSATO».
OpHako 3TO — HE €JUHCTBEHHO BO3MOXKHBIH PEXUM
paloThI ceTH ¢ KOMMYyTallel KaHaJIOB, CYLECTBYET U APYron
CTaTUYECKUN PYYHOU PEKUM YCTAHOBJIEHUS COEITUHEHUS. DTOT
PeKUM  XapakTepeH [uid CllydaeB, KoOrja Heo0XOAUMO
YCTaHOBUTb COCTABHOM KaHAJl HE Ha BpeMs OJHOIO ceaHca
cBsi3u aOOHEHTOB, a Ha Oosee gonruil cpok. Co3gaHue Takoro
JOJITOBPEMEHHOI'O KaHalla He MOT'YT HHUIIUUPOBAaTh a0OHEHTHI,
OH co37aerci aJAMMHHUCTPAaTopoM ceTh. OueBHIHO, 4YTO
CTaTUYECKUH  PY4YHOM  pPEXKHM  MAJONPUTONEH  JJIA
TPaJUIIMOHHON Tele(OHHON CeTH ¢ ee KOPOTKUMH CeaHCaMU
CBSA3M, OJHAKO OH BIIOJIHE ONpaBAAH I  CO3JaHUs
BBICOKOCKOPOCTHBIX TE€JIEKOMMYHUKALMOHHBIX KaHAJIOB MEXKIY
rOpoAaMu M CTpaHaMU Ha OoJiee-MeHee IOCTOSTHHON OCHOBE.
TexHonoruss KOMMyTalMu KaHaJIOB OPUEHTUPOBAHA HA
MUHUMU3ALNIO0 CIy4allHBIX COOBITHII B CETH, TO €CTh 3TO
TEXHOJIOTHS, CTpeMsIasicss K JeTepMUHU3MY. Bo u3bexanue
BCAKMX BO3MOXHBIX HEOIpENeIeHHOCTEN 3HaYUTeIbHas 4acTb
paboTbl 1O  opraHu3anuu  HH(GOpPMAIMOHHOrO  OoOMeHa
BBINOJIHAETCS 3apaHee, eIlle 10 TOro, Kak HAYHEeTCsl COOCTBEHHO
neperada gaHHbIX. CHawasa 10 3aJaHHOMY  aJpecy
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MPOBEPAETCS  AOCTYHHOCTh HEOOXOIUMBIX  AIIEMEHTAPHBIX
KaHaJIOB Ha BCEM IIyTH OT OTIpaBUTENsS JO ajapecara. 3aTem
9TH KaHallbl 3aKpeIuIslIoTCS Ha BCE BpeMs ceaHca s
UCKITIOYUTENIbHOTO HCIOJb30BaHUs JIByMs aOOHEHTaMH W
KOMMYTHPYIOTCSI B OAHMH HENPEPBIBHBIA «TPyOOIpPOBOI»
(cocTaBHOI KaHall), UMEIOIIUNA «IILIIO30BbIE 3aJBMKKH» Ha
CTOpOHE KaXKA0ro u3 aboHeHToB. [locie 3Toil ncuepnpiBaromen
MOAITOTOBUTENBHON paboThl OCTaeTCs CHENIaTh CaMoe MPOCTOE:
«OTKPBITH IILTIO3bI» W MO3BOJINTH WH(POPMALMOHHOMY MOTOKY
cBOOOIHO U 0e3 NOMEX «IepeTeKaTh» MEXIy 3aJaHHBIMU
TOYKaMH CETH.

Certu ¢ xoMMmyTalueil kaHajaoB Haubonee 3PpPeKTUBHO
IepeslatoT I0JIb30BATEIbCKUNA TpapuK B TOM cCiydae, Koraa
CKOPOCTh €ro MOCTOSIHHa B TEUEHUE BCEro CeaHca CBSI3U U
MaKCUMAaJIbHO COOTBETCTBYET (DPMKCHPOBAHHOW MPOITYCKHOM
CHOCOOHOCTH (PUBUYECKUX JIMHUM CBs3H ceTU. D(PPEeKTUBHOCTD
paboTHI ceTH CHIKaeTcs, Korga MH(OpMarMOHHBIE TOTOKH,
reHepupyemMble aOOHEHTaMH, MPHOOPETAIOT MYJIbCHUPYIOIIHA
Xapakrep.

Tak, pasroBapuBas mno TenedoHy, JIOAH TOCTOSHHO
MEHSIOT TEMI pe4H, MepeMexas OBICTPhIe BBICKA3bIBAHUS
nayzamu. B pe3ynabTare COOTBETCTBYIOIIHME «TOJIOCOBBIE»
WH(POPMAIIMOHHBIE TOTOKA CTAaHOBATCS HEPAaBHOMEPHBIMH, a
3HAYMUT, CHIDKaeTcsl H(PQPEeKTUBHOCTh Tepeladd JIaHHBIX.
[IpaBna, B ciydae TeneOHHBIX Pa3roBOPOB 3TO CHUIKEHHE
OKa3bIBAaeTCs BIOJHE MPHEMJIEMbIM M TO3BOJIET IIMPOKO
HCIOJIb30BaTh CETH C KOMMYTallMed KaHaloB i Nepeaadyu
roJ0CcOBOr0 Tpaduka.

['opa3zno cuiibHee CHMKaeT 3(PQPEKTUBHOCTb CETHU C
KOMMYyTallMeil  KaHaJoB  Iepejadya TaK  Ha3bIBAa€MOIO
KOMITHIOTEPHOTO Tpaduka, TO €CTh Tpaduka, TCHEPUPYEMOTO
NPUIIOKEHUSMH, C KOTOPBIMH palbOTaeT  IMOJb30BATENb
KOMIIbIOTEpa. DTOT TpapuK NPaKTUYECKH BCErNa SIBISIETCS
nyiascupyonmM. Hampumep, korja Bl 3arpykaere U3
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WuTepHeTa o4YepenHyl0 CTpaHUIly, CKOPOCTh Tpaduka pe3Ko
BO3pacCTaeT, a M0CJIe OKOHYAHUS 3arpy3KHU NaJaeT IPAKTUYECKU
1o Hyns. Ecim U1 onucaHHOro ceaHca jgocryna B MHTepHeT
BbI 33JIeliCTByeTE CETh ¢ KOMMYTalLMel KaHaJIoB, TO OOJIBLIYIO
yacTb ~ BPEMEHHM  COCTaBHOM  KaHal  MEXIy  BallluM
KOMIIBIOTEPOM U BeO-cepBepoM OyzeT mpocrauBaTb. B To xe
BpeMsl  4acTb  IPOU3BOAMTEIBHOCTH  CETU  OKaXeTcs
3aKpEIJICHHOM 3a BAMM W OCTAHETCA HENOCTYNHOM IpYrMM
nosib3oBarensiM cetd. CeTb B Takue MEpPHOJbl IOXO0Xa Ha
IIyCTOM 3CKaJIaTOp METPO, KOTOPBIM JBUKETCS, HO IOJIE3HYIO
paboTy He BBINONHSACT, JIPYTMMH CJIOBAaMH, <«II€PEBO3UT
BO3ILyX)».

Hns  >pdexTuBHON  mepenadyn  HEPaBHOMEPHOTO
KOMIIBIOTEPHOrO Tpaduka ObUIa CIEeUUaIbHO pa3pabdoTaHa
TeXHHMKA KOMMYTAallH{ NAKEeTOB.

Cern ¢ KOMMyTaluel NAKETOB, TAK K€ KaK U CETH C
KOMMYyTalliel KaHaJIoB, COCTOSAT U3 KOMMYTAaTOPOB, CBS3aHHBIX
¢u3nyeckuMu JIMHUAMHU cBsi3u. OHAKO mepepaya JaHHBIX B
ATUX CETAX MPOUCXOIUT COBEPIICHHO MO-ApyroMmy. OOpa3HO
rOBOPsl, IO CPAaBHEHHUIO C CEThI0 C KOMMYTallUel KaHAJIOB CETh
C KOMMYTalllell MakeToB BeleT ce0s MEHEe «OTBETCTBEHHOM.
Hanpumep, oHa MOXET NPHUHATH JaHHBIE AN IEpEAadu, He
3a00TsICh O pe3epBUPOBAHUH JIMHHUM CBSI3U HA ITYTH CII€A0BaHUS
THX JaHHBIX M HE TapaHTUpys TpeOyeMmyro MpOIyCKHYIO
cocoOHOCTh. CeTh € KOMMYyTallMeld IaKeTOB HE CO3/aeT
3apaHee JUIsl CBOMX AaOOHEHTOB OTAEIbHBIX, BBIJACICHHBIX
UCKJIIOYUTENIbHO JUIsl HUX KaHaJOB CBs3U. JlaHHBIE MOTyT
33JIEpPKUBATHCA U AAXKE TEPATHCS O ITYTH CIIETOBAHUS.

Baxneimum npuHIunoM (QpyHKIMOHUPOBAHUS CeTell C
KOMMYyTaluen IIAaKETOB ABJIAETCS IIPE/ICTaBICHHE
nH(popManuy, MepeaaBaeéMol MO CETH, B BHJE CTPYKTYPHO
OTIENEHHBIX JpYyr OT Apyra IMNOPLUMHA JaHHBIX, Ha3bIBAEMBIX
MaKeTaMu.
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Kaxnaplii maker cHaOXeH 3arojloBKOM, B KOTOPOM
COJEPKUTCA aIpec Ha3HAYCHUS U JApyrasg BCIIOMOIaTelbHas
uHbopManusa (AJUHA TOJIA JAHHBIX, KOHTPOJbHAA CyMMa H
1p.), UCToNb3yeMasi JUlsl JOCTaBKU IakeTa aapecary. Hannuue
azpeca B KaXJOM IIaKeTe SBISAETCA OJHHUM U3 BaXHEHIIMX
0COOEHHOCTEM TEXHMKM KOMMYTAlMM [IaKeTOB, TaK Kak
KOKIBIA IMAaKeT MOXET  ObITh 00paboTaH KOMMYTaTOPOM
HE3aBUCHUMO OT JPYI'MX IIaK€TOB, COCTAaBJIIOIIMX CETEBOU
tpaduk. [IoMUMO 3arojioBKa y HakeTa MOXET HMETHCS eIle
OJIHO JOIIOJIHUTEIIBHOE I10JIE, Pa3MELaeMOe B KOHLE ITaKeTa U
MOSTOMY Ha3bIBa€MOE KOHIEBUKOM. B KOHIIEBHMKE OOBIYHO
IIOMEUIACTC  KOHTPOJIbHAss CyMMa, KOTOpas I03BOJSAET
MPOBEPUTH, ObUIA JIM HMCKaXeHa HMH(OpMAIMs NpU Tepenade
4yepes CETh WIM HET.

B 3aBucuMOCTM  OT  KOHKPETHOM  peajlu3aluy
TEXHOJIOTMM KOMMYTAalUM IIAKETOB IIaKETbl MOIYT HMETh
(UKCUPOBAHHYIO WU TIEPEMEHHYIO JUTMHY, KPOME TOTO, MOXKET
MEHATbCA cOCTaB MH(OpMAIMK, pa3MEIEHHONH B 3arojloBKax
nakeroB. Hampumep, B  Ttexnomorun ATM  nakersl
(Ha3pIBaeMble TaM sYeHKaMM) UMEIOT (GUKCHUPOBAHHYIO JUIMHY,
a B TexHosorun Ethernet ycraHoBieHBI JUIIL MUHUMAJIBHO U
MaKCUMaJlbHO BO3MOJKHBIE pa3Mepbl IaKeTOB (KaJIpoB).
[lakerpl mocTymaroT B ceTb 0e€3 MpeaBapUTEIbHOTO
pe3epBUPOBaHUS JIMHUI CBSI3U U HE C PUKCHUPOBAHHOM 3apaHee
3aJIaHHOM  CKOPOCTBIO, Kak JTO JENaercs B CeTAX C
KOMMYTallM€d KaHall0OB, a B TOM TEMIIE, B KOTOPOM HX
reHepupyer UcTOo4HMK. IIpeamomaraercs, dYro ceTb C
KOMMYTallME€ IAKEeTOB, B OTIUYME OT CETH C KOMMYTALUEU
KaHAJIOB, BCETJja TOTOBA IPUHATH NIAKET OT KOHEYHOTO Y3JIa.

Kak u B cersx ¢ KOMMyTalMed KaHalOB, B CETAX C
KOMMYTallMEH MMAKETOB I KaXKI0I0 U3 OTOKOB BPYYHYIO MIIU
aBTOMAaTHYECKH OIpeNessieTcss MapuipyT, (UKCUpyeMblil B
XpaHALIMXCAd Ha KOMMYTAaTropax TaOaunax KOMMYTAallUH.
[TakeTsl, momagas Ha KOMMYyTaTtop, oOpalaThIBalOTCsS U
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HAIpPaBJIAIOTCS 110 TOMY WM MHOMY MaplIpyTy Ha OCHOBAaHHUHU
uHboOpMalUY, COAEpXKallelcs B UX 3arojloBKax, a TaKXkKe B
TabJIHMIIe KOMMYTAIIHH.

I[TPUMEYAHMUE: [Ipouenypa pe3epBUPOBAHUS
MPOMYCKHOW CIIOCOOHOCTH MOXET MPUMEHSATHCS U B TTAKETHBIX
cerax. OJHAKO OCHOBHas HJesd TAKOIO PpPe3epBUPOBAHUSA
INPUHLMIIMAIBHO OTJIMYAETCSl OT MAEU PE3EpBHUPOBAHUS
IIPOIYCKHOM CHOCOOHOCTH B CETSIX C KOMMYTallMeld KaHaJIOB.
Pa3Huua 3akimrogaercs B TOM, YTO IPOITYCKHAsi CIIOCOOHOCTH
KaHajla CeTH C KOMMYTalMeH IMaKeTOB MOYKeT JUHAMUYECKU
nepepacipeesaTbcs MeKAy HHOOPMALIMOHHBIMU [TOTOKAMHU B
3aBUCUMOCTH OT TEKYLIMX MOTPEeOHOCTeH KaXJI0ro IOTOKa,
9Yero He MOXKET 00ECIIeYNTh TEXHUKA KOMMYTAIIUH KaHAaJIOB.

[TakeTsl, mpUHAAJIEKAIME KAaK OJHOMY M TOMY XK€, TaK
U pa3HbIM MH(OPMAIIMOHHBIM MTOTOKAM, TIPU MEPEMEIIEHUH 10
CeTH MOTYT «II€PEMELIMBAThCA» MEXAYy cCO0OM, 00pa30BbIBATh
ouepeu U «TOPMO3UTH» ApYr Apyra. Ha myTu nakeroB mMoryr
BCTPETUTbCA JMHUU CBS3M, MUMEIOIIUE PA3HYI0 IMPOIYCKHYIO
CIOCOOHOCTh. B 3aBHCHMOCTH OT BpPEMEHH CYTOK MOXET
CHWJIBHO MEHSATBHCS U CTENEHb 3arpyKEHHOCTH JINHUH cBA3U. B
TaKMX YCJIOBUSX HE HCKJIIOYEHbl CUTYyallUW, KOTJa MaKeThl,
NPUHAIEKAIMMU  OJHOMY M TOMY JX€ IIOTOKY, MOTYT
NepeMenaTbCcsi Mo CETH C pPa3sHbIMU CKOPOCTSIMHU M JlaXke
IIPUMTH K MECTy Ha3HAYEHUS HE H TOM IOPAJKE, B KOTOPOM
OHHU OBLIIU OTIPABIICHBI.

Pa3znenenne naHHBIX Ha MMAKETHI O3BOJIAET MEPEAABATh
HEpaBHOMEPHBI KOMIBIOTEPHBIN Tpaduk Oosee 3PPeKTUBHO,
9YeM B CeTSAX ¢ KOMMYyTaluel KaHaloB. DTO OOBACHSIETCA TEM,
YTO MyJibCallMM TpapuKa OT OTAENIbHBIX KOMIBIOTEPOB HOCST
CIIy4alHBIN XapaKTep U pacHpelelssIoTCsl BO BpEMEHH TakK, YTO
UX MHKH 4Yalle Bcero He copmajaioT. [losromy korma auHHS
CBS3U Imepenaer Tpaduk OONBIIOrO KOJIMYECTBA KOHEUHBIX
y3JI0B, TO B CyMMapHOM IOTOKE IMYJIbCALlUU CIIIaXUBAIOTCS, U
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NPONYCKHAsi CIIOCOOHOCTb JIMHUHM  HUCHOJNB3yeTcst Oolee
panMoHaIbHO, 0€3 JUIMTENbHBIX IPOCTOEB.

HeonpeneneHHOCTh M aCMHXPOHHOCThH IE€PEMELECHUS
JAHHBIX B CETAX ¢ KOMMYTAallMel MaKeTOB MPeIbsIBIAET 0COObIe
TpeOoBaHUs K pabOTe KOMMYTAaTOPOB B TAKHUX CETSX.

['maBHOE OTIMYME MAKETHBIX KOMMYTaTOPOB oT
KOMMYTaTOpOB B CETAX C KOMMYTAI[ME€Ml KaHAJIOB COCTOMT B
TOM, YTO OHM HMEIOT BHYTPEHHIOI Oy(hepHyr NHaMmsaTh AJs
BPEMEHHOI'O XpaHEHUS IIaKETOB.

JleCTBUTENBbHO, TAKETHBIH KOMMYTATOp HE MOXKET
MPUHATH PELIEHUs O MPOABMKEHUM IaKeTa, HE UMEsl B CBOEH
aMsATH Bcero mnakera. KommyraTop mpoBepsieT KOHTPOJIbHYIO
CYMMY, U TOJIbKO €CJIM OHAa TOBOPUT O TOM, YTO JaHHbIE ITAKETa
HE HCKaXeHbl, HauMHaeT o0pabaThiBaTh MAaKeT U IO ajpecy
HAa3HAYCHMS OIpEIeseT Cleayrmmuin kommyrarop. [loatomy
KaX/IbIil MaKeT MOCcie10BaTeIbHO OUT 3a OUTOM IOMelaeTcs
BO BXoJHOU Oydep. IMest B BUIy 3TO CBOHCTBO, TOBOPAT, YTO
CeTM € KOMMYTalUeHd IaKeTOB HCIHOJB3YIOT TEXHUKY
cOXpaHeHHs ¢ TpojBibkeHueM (store-and-forward). 3amerum,
4TO JUIsl 3TOW IeNM JIOCTaTOYHO MMETh Oydep pa3mepoM B
onuH naker. KomMmyraropy HykHbI Oy(epsl UIsl COTIacOBaHUS
CKOpPOCTEW Nepenayul JaHHbIX B JMHUSIX CBSA3H, TOAKIIOUYEHHBIX
K ero wuHTepdelicam. JleWCTBUTENbHO, €CIM CKOPOCTh
IIOCTYIUIEHUSI TIaKETOB M3 OJHOW JIMHUU CBA3M B TEUYECHHUE
HEKOTOpPOro MEepHojAa MPEBHINAET MPOMYCKHYI CIIOCOOHOCTD
TOM JIMHUM CBSA3M, B KOTOPYIO 3TH MAaKEThl JOJDKHBI OBITH
HaIpaBJIeHbl, TO BO M30€XaHHWE MOTEpPh MAKETOB Ha IEJIEBOM
uHTepdeiice He0OX0IMMO OPraHU30BaTh BBIXOJIHYIO OUYEpPEb.
Bbydepuzanus HeoOxonuMa MAaKeTHOMY KOMMYTAaTOpYy TakKke
JUI  COTJIaCOBAaHUS CKOPOCTH IOCTYIUIEHHMSI IIaKETOB CO
CKOPOCTBIO UX KOMMYyTaruu. Eciin KoMMyTHpYyIOITUi OJIOK HE
ycrieBaeT o0pabaThIiBaTh MAaKeThl (aHAIM3UPOBATH 3ar0JIOBKH U
nepeOpacbiBaTh TakeThl Ha HYXHBIH uUHTepdeiic), To Ha
uHTepdeiicax KOMMYTaropa BO3HUKAIOT BXOJHBIE OUYEpPEIH.
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OueBuaHO, 4YTO Ui XpameHWs BXOAHOH ouepean oO0beM
Oydepa [ODKEH IpeBBINIATh pa3Mep OJHOTO  IakeTa.
CylecTBylOT ~ pa3jMuyHble  MHOAXOAbl K  IIOCTPOEHUIO
KOMMYyTHpYyomero 6jgoka. TpaIuioHHbIN CIOCO0 OCHOBAaH Ha
OJITHOM LICHTPAJIbHOM IIPOLIECCOPE, KOTOPBII 00CIyKUBAECT BCE
BXOJHbIE OYepenn KommyTaropa. Takol cnoco0 MmocTpoeHus
MOXET MPUBOAUTH K OONBIIMM OdYepensM, TaKk Kak
[IPOU3BOJUTENIBHOCTh  IIPOLIECCOpa  pasfessaeTcs — MEXIy
HECKOJIbKUMU O4YepeSIMHU. CoBpemeHHbIE CIIOCOOBI
MOCTPOCHHUsI ~ KOMMYTHUpPYIOLIEro  OJIOKAa  OCHOBaHbl  Ha
MHOTOITPOIIECCOPHOM TOJXOJe, KOTJa KaKIblii HHTEpdeiic
UMeeT CBOM BCTPOEHHBIH mpoueccop st 00pabOTKH MMaKeTOB.
Kpome TOro, cymecrByer LEHTpalbHBIM  IPOLECCOP,
KOOpAMHUPYIOIIUK paboTy HMHTEpPEHCHBIX MPOLECCOPOB.
Hcnonb3oBaHnne MHTEPPENCHBIX MPOIECCOPOB  IMOBBIIIAET
IIPOU3BOIUTEIIBHOCT KOMMYTATOPa U YMEHBILIAET OYEPEAH BO
BXOJIHbIX HHTepdeiicax. OnHaKo Takue odepedau BCE PABHO
MOTYT BO3HHUKAaTb, TaK KaK LEHTPaJbHBIA IPOLECCOp IIO-
MIPEKHEMY OCTaeTcs «y3KUM MecTom». llockonbKky o0beM
OydepoB B KOMMYyTaTOpax OrpaHHWYEH, MHOTAA MPOUCXOAUT
MoTepsl NaKEeTOB M3-3a MepenoHeHus: 0y(hepoB PH BPEMEHHOM
IEpEerpy3Ke 4YacTH CETH, KOIZJa COBHAJAIOT  IEPHOJBI
MyJbCAllUM HECKOJbKUX HH()OPMALIMOHHBIX MOTOKOB [ng
ceTel C KOMMYyTaluel IaKeTOB IOTEpsl IAKETOB SBIIAETCS
OOBIUHBIM SIBJIEHHEM, U JUIsI KOMIIEHCAllUW TaKUX IOTEpPh B
JAHHOW  CETEBOM  TEXHOJOTMU  NPENYyCMOTPEH  psij
CHeIHaIbHBIX MEXaHU3MOB, KOTOPBIE Mbl PACCMOTPHM I103KE.
[TakeTHBII KOMMYTAaTOP MOXET pabOTaTh HA OCHOBAaHUU

OJIHOTO U3 TPEX METOJI0B IIPOJIBUKECHHUS ITAKETOB:

JeiTarpaMMHas repesayva;

meperaya € yCTAHOBJICHHEM  JIOTHYECKOTO
COEIUHEHMUS;

meperaya € yCTAHOBIICEHHEM BUPTYaJIBHOTO
KaHaJja.
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JleiitarpaMMHBI crtoco0 Tepenadd JaHHBIX OCHOBAH
Ha TOM, YTO BC€ IlepeJaBaeMble NaKeThl IPOJBUIAIOTCA
(mepenaroTcst OT OJJHOTO y3J1a CETH APYroMY) HE3aBUCUMO JPYT
OT Jipyra Ha OCHOBAaHUH OJHUX U TEX K€ IPaBUIIL.

[Tporienypa 0OpabOTKM MaKeTa ONpeNeseTcsi TOJbKO
3HAYEHUsIMU [1apaMeTpoOB, KOTOpble OH HeceT B cebe, U
TEKYIIUM COCTOSIHUEM CETH (HalpuMEp, B 3aBUCUMOCTHU OT €€
Harpy3k IakeT MOYKET CTOATh B O4epelu Ha OOCIyXHBaHHE
Oosbliee WM MeHbIee BpeMs). OHaKo HUKaKas HHpopManus
00 yXe NepellaHHbIX IAKeTaX CEThI0 HE XPAHUTCS U B XOJ€
00pabOTKM OYEPEIHOTO MAKETa BO BHUMAHUE HE IPHHUMACTCH.
To ectb Kaxablll OTAEIBHBINA MAKET pacCMaTPUBACTCS CEThIO
KaK COBEpIIEHHO HE3aBUCHUMAas €IUMHUIA [epeladyd —
JedTarpaMmma.

Pemienne o mnpoABMKEHHMM MaKeTa NPUHUMAETCS Ha
OCHOBE TaONMIIbI KOMMYTAllUM, CTaBsIled B COOTBETCTBUE
azpecaM Ha3HAYCHHUS TAKETOB HMH(OPMAIMIO, OJHO3HAYHO
OIIPENIEIIAIONIYIO CIECAYIOUIMNA 10 MapIIPyTy TPaH3UTHbIN (MK
KOHEUHBIH) y3en. B kadecTBe Takoil wuH(OpMamuum MOTryT
BBICTYNaTh  WAEGHTU(GHUKATOPbl ~ MHTEpP(EHcoB  JaHHOTO
KOMMyTaropa WM  aJpeca  BXOAHBIX  HHTepdeiicoB
KOMMYTAaTOPOB, CIEAYIOIHNX 10 MapLIPYTYy.

B Tabnuie koMMyTanuu Ui OHOTO U TOTO K€ ajapeca
Ha3HAYEHUS MOJXKET COJIEP)KAaTbCA HECKOJIBKO  3aIuCeld,
YKa3bIBAIOIIUX COOTBETCTBEHHO Ha pa3jIU4HbIEe aJpeca
CIIEQYIOIIEr0 KOMMyTaTropa. Takod TIOAXOX Ha3bIBAETCSA
OamaHCOM Harpy3kKd W HCIOJNb3YeTCs JJs  TOBBIILIEHUS
IIPOU3BOJUTEIIBHOCTY W HaJIeXHOCTH ceTtu. Hekoropas
«Pa3MBITOCTh» MyTEW ClIeI0BAaHUS MAKETOB C OJJHUM M TEM K€
aZpecoM Ha3HA4YEHHUsS 4Yepe3 CeThb SBISETCS  IPSIMBIM
CIIEICTBUEM TMpHUHIMIA HE3aBUCUMON OOpabOTKH KaxKIO0Tro
[IaKeTa, NPUCYILEro JedTarpaMMHOMYy Metony. Ilakersl,
CIIEYIOIKE 110 OJTHOMY U TOMY K€ aJjpecy Ha3HAaYeHHsI, MOTYT
I00MpaTbCsl O HEro pasHbIMU MYTAMH TaKK€ BCIEICTBHE
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U3MEHEHHUS COCTOSIHUS CETH, Harpumep OTKa3a
MIPOMEXYTOUHBIX KOMMYTAaTOPOB.

JeiitarpaMMHBIiE MeTon paboTaeT OBICTPO, TaK Kak
HHUKAaKUX TMPEeABAPUTEIbHBIX JACHCTBUI TEeped OTIPABKOU
JAHHBIX [IPOBOAUTH HE TpedyeTcs. OQHaKo IIPU TaKOM METOJIE
TPYIHO MPOBEPUTH (PAKT IOCTABKU MaKeTa Y37y Ha3HAYCHUS.
OTOT METOJI HE TapaHTUPYET JOCTAaBKY I1AKEeTa, OH JIENAET ITO
[0 Mepe BO3MOXHOCTH — JUIsl ONHCAHUS TaKOTO CBOMCTBa
HCIOJIb3YETCS] TEPMUH JI0CTaBKa C MAaKCUMAJIbHBIMU YCHIINAMHU
(best effort).

Crnenyronmii ~ paccMaTpuBaeMblii  HaMH  CIOCOO
MPOJBMKEHHSI ~ [MAaKeTOB  OCHOBBIBACTCSA  HA  3HAHHUHU
YCTPOMCTBAMH CETU «HUCTOPUM» OOMEHA JaHHBIMHU, HaIpUMED,
Ha 3alIOMUHAHUH y3JIOM- OTIIPaBUTENIEM YKCIa OTIPABICHHBIX,
a y3JIOM-TIOJTy4aTeseM — YKCcJla OJy4YeHHBIX akeToB. Takoro
pona wuHbopmanus (QUKCUPYETCS B paMKax JIOTUYECKOTO
COEIMHEHUSI.

[Tpouenype corinacoBaHusi AByMsS KOHEYHBIMU Y3JIaMH
CEeTH HEKOTOPBIX IapaMeTpoB Ipolecca oOMeHa MaKeTaMu
Ha3bIBAETCSl  YCTAHOBJIEHUEM  JIOTUYECKOTO  COEIUHEHHUS.
[Tapametpsl, 0 KOTOPBIX JIOTOBapUBAIOTCA JBa
B3aMMOJCHCTBYIOIMX  y3/1a, Ha3bIBAIOTCA  IapaMeTpaMu
JIOTUYECKOTO COETMHEHUSI.

Hanuuue orndyeckoro coeiMHeHHsI MO3BOJSET Oolee
palMoOHaJIbHO MO CpPaBHEHMIO C JeMTarpaMMHBIM CIIOCOOOM
oOpabatbiBaTh makeTbl. Hampumep, mpu morepe HECKOIbKHX
MpEeNbIIYyIIUX MAKeTOB MOXET OBbITh CHHXXEHAa CKOpOCTb
OTIPaBKH nocieayromux. Mnu Ginarogaps HyMepalnuu NakeToB
U OTCJIEKHMBAHHWIO HOMEpPOB OTIPABIEHHBIX M MPHUHSITHIX
MAKETOB MOKHO IMOBBICUTH HAJEKHOCTh IMyTEM OTOpaChIBaHUS
NyONUKaTOB, YHOPSAOYMBAHUS MOCTYNHMBIIUX U THOBTOPEHUS
nepe1ayy OTEPSHHBIX MTAKETOB.

[TapameTpbl COEAMHEHHS] MOTYT OBITh: MOCTOSIHHBIMH,
TO €CThb HE M3MEHSIOUIMMUCS B TEUEHHE BCETO COEAMHEHHUS
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(mampumep, UACHTUPHUKATOD COE/IMHEHUS, croco0
mu(ppoBaHUs TaKeTa WIM MaKCUMaJIbHBIM pa3Mep MO
JaHHBIX HaKeTa), WM NCPEMCHHBIMH, TO €CTh AUHAMHWYCCKU
OTPaXKAIOIIMMH TEKYIIee COCTOSHHE COSIMHEHUs (Hampumep,
HOCJIEI0BATENbHBIE HOMEPA NEPEIaBACMbIX I1aKETOB).

Korpma otnpaBurens u nomydyarens GUKCHPYIOT HAYAJIO
HOBOT'O COEIMHEHUS, OHH, TIPEXK/IE BCETO, «I0TOBAPUBAIOTCS O
HayaJIbHBIX 3HAYCHHUSIX MapaMeTpoB NpOLEAypbl OOMEHa u
TOJIBKO I10CJIE ITOTO HAUMHAIOT Iepejady COOCTBEHHO JAHHBIX.

[lepemaua ¢ yCTaHOBICHHMEM COCIAMHEHHs Ooiee
HaJIe’)KHa, HO TpeOyeT 0oJIble BPEMEHHU JIJIs ITepeladll JaHHbBIX
Y BBIYMCIIUTEIBHBIX 3aTPaT OT KOHEYHBIX Y3JI0B.

[lpouenypa yCTaHOBIECHUS  COCIUHEHHUS  COCTOUT
OOBIYHO U3 TPEX IIaroB.

1. V3en-uHUIHMATOP COSAUHEHHSI OTIIPABIISIET Y3ITy-
MOJTY4YaTeNI0 CIY)KEOHBIH MaKeT C MPeJIOKEHUEM YCTaHOBUTH
COeIMHEHUE.

2. Ecnn y3en-nosydarens coryiaceH ¢ 3TUM, TO OH
[oCbUTa€T B OTBET  JAPYroll  CIyKeOHBIH  IakKerT,
MTOATBEPKAAIOIIM I YCTaHOBJICHHE COCIMHECHUS u

Ipejaraloluil  HEKOTOpble MapaMeTpbl, KOTOpble OyayT
HCIIOJIb30BaThCS B PaMKax JIaHHOTO JIOTUYECKOTO COECIUHEHUS.
OT0 MOryT OBITh, HampuUMep, UACHTHU(PHUKATOP COEAMHEHMS,
KOJIMYECTBO KaJpOB, KOTOPbIE MOXXHO OTIpPaBUTh 0€3
MOJIy4€HUs OITBEPKICHUS U T. 11

3. VY3en-uHUIHaTOp COEIUHEHUS MOKET
3aKOHYUTH MPOLECC YCTAHOBJEHHUS COEIMHEHUS OTIPABKOU
TPEThEro CIy>KeOHOro Mmakera, B KOTOPOM COOOIIUT, YTO
MIpeIJIOKEHHBIE TapaMETPhl EMY MOIXOJIAT.

Jlornueckoe COeMHEHUE MOXKET OBITh PAacCUMTaHO Ha
neperavyy JaHHBIX Kak B OJHOM HAaNpaBlIeHHMH — OT
WHUIMATOpa COEIMHEHMs, TaK U B OOOUX HaNpaBJICHHUSX.
[Tocne mepenaun HEKOTOPOTO 3aKOHUYEHHOTO HaboOpa JTaHHBIX,
HampuMmep  ompeieleHHoro  ¢aia,  y3en-OTIpaBUTENb
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UHULMUPYET pa3pblB JIaHHOTO JIOTMYECKOTO COEAMHEHMS,
MOChLIasi COOTBETCTBYIOLIHM CITyKEOHBIN Kap.

3ameTuM, 4YTO, B  OTIMYME OT  HepeJadu
JEUTarpaMMHOIO0 THIA, B KOTOPOH MNOAJIEPKUBAETCA TOJBKO
OMMH TUN Kaapa — HMH()OPMAIMOHHBINA, Tepenavy; ¢
YCTAHOBJICHUEM COCIMHEHUS JOJDKHA NOAJIEPKUBATh Kak
MUHUMYM JBa THIAa KaapoB — JedOopMaluoOHHBIC Kapbl
MEPEHOCAT COOCTBEHHO  IMOJIb30BATEIbCKUE JAaHHBIE, a
CIIyeOHbIC TpeAHA3HAYAIOTCS Il YCTAHOBJICHUsS (pa3phiBa)
COCIMHEHMUS.

[Tocne TOro kKak cCOEAMHEHHWE YCTAaHOBJIEHO U BCE
rapamMeTpbl  COTJIACOBaHbl, KOHEYHBIE y3Jbl HAYUHAIOT
nepegadyy  COOCTBEHHO  JaHHBIX.  [lakeTel  JaHHBIX
00pabaThIBalOTCSI KOMMYTAaTOpaMU TOYHO TaK e, KaK U MpU
JEWTarpaMMHOM  mepefaye: M3 3arojOBKOB  ITAKETOB
M3BJIEKAIOTCS aJpeca Ha3HAYEHUS U CPAaBHUBAIOTCSA C 3aIIUCAMHU
B TaOmUIax KOMMYTAllMH, COJEpXamuX HWHOOPMAIHIO O
CIeYIOLMX IIarax no mMapupyty. Tak ke Kak JedTarpammsl,
[IAKEThI, OTHOCALIMECS K OAHOMY JIOTHYECKOMY COEIMHEHUIO, B
HEKOTOPBIX CIIy4asXx (Hampumep, MpU OTKa3e IMHUU CBS3H)
MOTYT JIOCTaBJISATHCS apecaTy IO pa3HbIM MapIIPyTaM.

Opnako mepenadya € yCTAHOBJIIGHHEM COEAMHEHHUS
MMEET BAXKHOE OTIWYME OT JEWTarpaMMHOM Iiepenayu,
MOCKONIbKY B HeW TMOMUMO O0pabOTKM TMakeTOB Ha
KOMMYTaToOpax HMeEeT MECTO JIONOJHUTeNbHas o00paboTka
MaKEeTOB Ha KOHEYHBIX Yy3nax. Hanpumep, ecau npu
YCTAaHOBJIEHUHM COEIWHEHUs Obljla OroBOopeHa Iepenaya
JaHHBIX B 3amM(pPOBAHHOM BHUJAE, TO IMHU(POBAHUE MMAKETOB
BBITIOJIHSIETCSL  Y3JIOM-OTIpaBUTENEM, a pacmuppoBka —
y3JIoM-TIofTyyaTteaeM. AHAJOrMYHO, [ oOecreueHus B
paMKax JIOrHYeCKOT0 COeIMHEHUS HaJIe)KHOCTH BCIO paboTy 1o
HyMepaluu NaKeToB, OTCIEKUBAHUIO HOMEPOB JOCTABICHHBIX
Y HEJIOCTaBJICHHBIX MAaKETOB, MOCHIJIKM KOMUN U 0TOpachiBaHUs
nyOnuKaToB OepyT Ha ce0sl KOHEUHBIE Y3JIbI.
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ITPUMEYAHUE: Hekoropble napameTpsl JOTHYECKOrO
COCIMHEHUS] MOTYT pacCMaTpUBaThCs €lIE€ M KaK NpPHU3HAKU
MH(POPMALIMOHHOTO TIOTOKA MEXAY Y3JIaMH, yCTaHOBHUBIIMMH
3TO JIOTUYECKOE COETMHEHUE.

MexaHnu3M yCTaHOBJICHHMS JIOTMYECKMX COCIMHEHUU
[103BOJISIET peann30BbIBaTh nuddepeHIpoBaHHOE
oOcimyxuBaHue  WHGOPMAIMOHHBIX  TTOTOKOB. Pa3znoe
o0cCiTykKMBaHHE MOTYT MOJIYUYUTh Jake MOTOKH, OTHOCSAIIUECS K
OJIHOM M TOM »K€ Iape KOHEUHbIX y310B. Hampumep, mapa
KOHEUHBIX Yy3J0B MOJKET YCTaHOBHUTH [IBA [apajuieJIbHO
paboTaromMX JIOTHYECKUX COENWHEHHS, BOAHOM U3 KOTOPBIX
nepenaBaTh JaHHbIE B 3alIM(POBAHHOM BHJIE, & B APYTOM —
OTKPBITBIM TEKCTOM.

Ilepenaua c YCTaHOBJICHHEM COEIMHEHUS
MPEOCTaBIISIET OOJIbIIIE BOZMOYKHOCTEH B IJIaHE HA/ICKHOCTH U
O0e3omacHoCTM OOMEHa JaHHBIMU, YeM JeWTarpaMMHas
nepeaayda. OHaKo 3TOT crocod 0osee MEUICHHBIN, TaK KaK OH
MOAPa3yMEBAET JOMNOJHUTEIbHbBIE BBIYMCIUTEIbHBIE 3aTPaThl
Ha YCTAHOBJICHHUE U MOJICPKAHUE JIOTUYECKOTO COCAMHEHUS.

Crnenyromuii crnocod MpoABMKEHMS ITaHHBIX OCHOBaH
Ha YaCTHOM CJIy4ae€ JIOTMYECKOTO COEAUHEHUS, B YHCIO
[IapaMeTPOB KOTOPOI'O BXOAMT JKECTKO OINPEICIICHHBIM I
BCEX MMAKETOB MapuIpyT. TO €CTh BCE MAKETHI, IIEpEaBaCMbIC B
paMKax JaHHOI'O COEAMHEHUS, TOJKHBI IIPOXOAUTH 110 OAHOMY
U TOMY € 3aKpEIUICHHOMY 3a 3TUM COCIMHEHHUEM ITyTH.

EnuncTBEHHBIN 3apaHee IIPOJIOKECHHBIN
(UKCUpPOBaHHBIN MapIIPYyT, COEAUHSAIOMINNA KOHEUHBIE Y3JIbl B
CETM C KOMMYyTalMell IIaKeTOB, Ha3bIBalOT BUPTYaJIbHBIM
kanasioM (Virtual circuit wm virtual channel).

BupryanpHple = KaHaJbl ~ NPOKIAABIBAIOTCA UL
YCTOWYMBBIX ~ MH(GOPMAMOHHBIX  MOTOKOB. C  IeNbio
BBIJICJICHUS] TOTOKA JAaHHBIX M3 0Omero Ttpaduka KakIblid
IMIAKeT J3TOr0 IIOTOKAa TIIOMEYaeTCs CIEHHAIBHBIM BHJIOM
IIPU3HAKa — METKOM.
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Tak ke Kak B CETSIX C YCTAHOBJIEHHEM JIOTMYECKHX
COEIMHEHUI, MPOKJIaJKa BUPTYaJbHOIO KaHajla HAaYMHAETCS C
OTIIPaBKM W3 Y3Ja-UCTOYHMKA CIIELMAIBHOIO IIaKeTa —
3alpoca Ha  yCTAaHOBJEGHME coequHeHus. B 3ampoce
YKa3bIBAIOTCS aJpec Ha3HAUYE€HHUA U METKa IO0TOKa, JUIsd
KOTOPOT'O MPOKJIAAbIBAETCS 3TOT BUPTYalIbHbIN KaHal. 3anpoc,
MpOXOAs MO CeTH, (GOPMHUPYET HOBYIO 3allMCh B KaXJIOM U3
KOMMYTaTOpOB, PacCIOJ0XKEHHBIX Ha IIYTH OT OTIPABUTEINS 0
mojiyyartens. 3anMch TOBOPUT O TOM, KakuM o00pa3oM
KOMMYTaTop JOJDKEH OOCIy)XHMBaThb IaKeT, WMEIOLIUH
3ajaHHyl0  MeTKy. OOpa3oBaHHBIM BHUPTYaJbHBIM  KaHal
uaeHtupunupyercs To ke Merkoil. Ilocie mnpokmanku
BUPTYaJbHOIO KaHaja CETb MOXET IepeAaBaTb II0 HEMY
COOTBETCTBYIOLIMM MOTOK JaHHBIX. Bo Bcex makerax, KOTopble
MIEPEHOCHT 0JIb30BATEILCKUE JaHHBIE, aPEC Ha3HAUCHUS YKe
HE YKa3bIBaeTCsi, €ro poJib HUIpaeT MeTKa BUPTYaJbHOTO
kaHama. Ilpu mocTymieHnHM makeTa Ha BXOJHOW HHTEpdeiic
KOMMYTaTop 4YWTaeT 3HAY€HHE METKM U3  3arojoBKa
NPUIIENIIET0 TaKeTa ¥ NPOCMAaTPUBAET CBOIO  Ta0JIHUILy
KOMMYTAallU{, 110 KOTOPOH ONpeeseT, Ha KaKOW BBIXOJHOHN
MOPT NepeaTh MPUIIEIIINNA MMaKeT.

OTa MeTKa B Pa3IUYHBbIX TEXHOJIOIHSX Ha3bIBaeTCs IO-
pazHoMmy: Homep Jjoruueckoro kaHama (Logical Channel
Number, LCN) B Texnomoruu X.25, wuaeHtuduxartop
coequHeHUsl ypoBHS KaHana gaHHbIX (Data Link Connection
Identifier, DLCI) B TexHonoruu Frame Relay, naenruduxarop
BuptyanbHoro kanana (Virtual Channel Identifier, VCI) B
texHonoruu ATM.

Tabnuna KOMMyTalMu B CETSIX, HCIOJIB3YIOLIUX
BUPTYyaJIbHbIE KaHAJIbI, OTJINYAETCS OT TaOJIUIIBI KOMMYTAllUU B
JedTarpaMMHbIX ceTsix. OHa COAEpKUT 3alucCh TOJBKO O
MPOXOAAILINX Yepe3 KOMMYTAaToOp BUPTYaJIbHBIX KaHallax, a He
000 Bcex BO3MOMKHBIX aJpecax Ha3Ha4yeHMs, KaK 3TO HMEEeT
MECTO B CETSIX C JeHTarpaMMHBIM aJITOPUTMOM IPOJBUKEHUS.
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OObIYHO B KPYHMHOH CETH KOJUYECTBO MPOJIOKEHHBIX dYepe3
y3eJl BUPTYaJIbHBIX KaHAJIOB CYLIECTBEHHO MEHBbIIE OOLIEero
KOJINYECTBA Y3JIOB, IOITOMY M TaOJIUIBI KOMMYTAallMd B 3TOM
Cllydyae HaMHOIO KOpO4Ye€, a CJECIOBaTENIbHO, aHAJIN3 TAaKOU
TaOJIMIIBI 3aHUMAeT y KOMMyTaTopa MeHble BpemeHu. [1o Toi
K€ IpPUYMHE METKAa KOpode ajpeca KOHEYHOro Yysia, MU
3aroJIOBOK IIaK€Ta B CETIX C BUPTYaJIbHBIMU KaHajgaMu
IIEPEHOCUT TI0 CETH BMECTO [UIMHHOIO ajpeca KOMIAKTHBIN
UACHTU(PUKATOP MTOTOKA.

[TPUMEYAHUME: Hcnons3oBaHWe B CETAX TEXHUKH
BUPTYQJIBbHBIX KaHAJIOB HE JIEJACT UX CETAMM C KOMMYTaLMEU
KaHanoB. XOTS B MOJOOHBIX CETSIX IMpPUMEHSeTCs IMpoLeaypa
IIPEABAPUTEIIBHOIO  YCTAHOBJICHUSA  KaHajga, JTOT  KaHaj
ABJIACTCS BUPTYyaJIbHBIM, TO €CTb II0 HEMY IIEpEHaroTCs
OTIENbHBIC TIAKETHI, 2 HE MOTOKH WH(POPMALUU C TTOCTOSHHOU
CKOPOCTBIO, KaK B CETAX C KOMMYTAallUEN KaHAJIOB.

B onHOI u TO# e ceTeBOW TEXHOJOTMH MOTYT OBITH
3aJIeiicTBOBaHbI pa3Hble CIIOCOOBI MPOJBUKEHUS JTaHHBIX. Tak,
JnedTarpaMMHbId IpoTtokon [P ucnosb3yercs s mepenayu
JAHHBIX MEXIY OTACIbHBIMA CETSAMH, COCTaBISIOIIMMU
WuTepuer. B 10 ke BpeMs obOecrnieueHueM HaIeKHOM MOCTaBKU
JAHHBIX MEXJy KOHEYHBIMH Y3JIaMHU DTOH CETHU 3aHUMAaEeTCs
npotokosl TCP, ycTaHaBIMBarOMIMi JTIOTUYECKUE COCIUHECHUS
6e3 ¢ukcauuu Mapumpyta. M HakoHen, WHTepHeT — 3TO
IIpUMEP CETH, MPUMEHSIONIEN TEXHUKY BUPTYaJIbHBIX KaHAJIOB,
Tak kKak B coctaB MHTepHeTa BXxoauT Hemano cerel ATM u
Frame Relay, nogaepxuBatoniyx BUpTyaibHbIE KaHAbI.

IIpexne yeM MPOBOAUTH TEXHUYECKOE CPAaBHEHUE CEeTEr
C KOMMYTallMe¥ IIAKeTOB M CETeH KOMMYTAallMed KaHAJIOB,
npoBeeM HUX HepopMaJbHOE CpaBHEHHE Ha  OCHOBE
MPOAYKTUBHON TPAaHCIIOPTHOM aHAJIOTHH.

Jns navama yOeaumcs, 4TO JBHXKEHHE Ha J0porax
MMEeeT MHOro oOHIero ¢ MNepeMelIeHHEM IaKTOB B CETH C
KOMMYTallUEH ITaKETOB.
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[Tycts aBTOMOOMIM B 3TOH aHAJOTHH COOTBETCTBYIOT
nakeraM, JOpOTM — KaHallaM CBSI3M, a HEPEeKpecTKu —
KOMMYTaTopam. [MonobHo MaKeTaM, aBTOMOOWIIN
MepeMEeIIaloTCsl HE3aBUCHUMO Jpyr OT Jpyra, paszienss
MPOMYCKHYIO CIHOCOOHOCTH JOPOT M CO3AaBas MPEISTCTBHS
apyr  gapyry. CHMIIKOM  HMHTEHCUBHBIM  Tpaduk, He
COOTBETCTBYIOIIUK  MPOMYCKHOH  CIIOCOOHOCTH  JIOPOTH,
MPUBOJIUT K TMEPEerpyKeHHOCTH JOpOr, B  pe3yibTare
aBTOMOOWJIM CTOSIT B MPOOKax, YTO COOTBETCTBYET OYEPEIsIM
MaKeTOB B KOMMYTaTOpax.

Ha nepekpecTkax IpOHCXOJUT «KOMMYTAILUs» TIOTOKOB
aBTOMOOMJICH,  KaXIbIi W3  aBTOMOOWJICEH  BBIOMpaeET
MOJIXOASIIEe HANpaBJICHUE IEPEKPecTKa, YTOOBI TOMAcTh B
MYHKT HazHaueHUs. KoHE4HO, MepekpecToK WrpaeT HaMHOIO
Ooyiee TMACCHUBHYIO pOJIb 1O CPaBHEHHIO C KOMMYTaTOPOM
nakeroB. Ero aktuBHOE ydactue B 00paboTke Tpadrka MOKHO
3aMETHTh TOJBKO HAa pPETYIUPYEMbIX NEPEeKpPecTKax, TI/Ie
cBeToop orpenensieT 04epeIHOCTh MepeceyeHus IepeKpecTKa
IIOTOKaMH aBTOMOOmMiIei. FEme axkTuBHEH, €eCTeCTBEHHO,
MOBEJICHUE PEryIupoBINMKAa Tpaduka, KOTOPbIM MOXeET
BbIOpaTh AJIsl MPOJBUKEHHUS HE TOJBKO MOTOK aBTOMOOMIIEH B
1LIEJIOM, HO U OT/AEJIbHbII aBTOMOOUJIb.

Kak m B cerax ¢ KOMMyTanued IIakeToB, K
00pa30BaHUIO 3aTOpOB Ha Joporax IPUBOIUT
HEpPaBHOMEPHOCTh ABW)KEHHS aBToMoOumiei. Tak, gaxe
KpPaTKOBPEMEHHOE CHM)KEHHE CKOPOCTH OJHOI0 aBTOMOOMIIS
Ha Y3KOH JJOpOT€ MOKET CO3JaTh OOJIBIIYIO MPOOKY, KOTOPOit
Obl He ObLIO, ecnu ObI BCe aBTOMOOWIIM BCETJa JIBUTAIHCH C
OJIHOM M TOM K€ CKOPOCTBIO M PABHBIMH MHTEPBAJIAMH.

A Tenepb momnpodyeM HaiTh ob1Iee B aBTOMOOHIEHOM
JIBYDKEHUH U B CETSAX C KOMMYTAIlMEH KaHaJIOB.

WHorna Ha Jopore BO3ZHUKAET CUTYaIUsl, KOT/1a HYXKHO
obOecrieunTh OCOOBIE yCIIOBUS ISl JBWIKEHUS KOJIOHHBI
aBTomoOmneld. Hampumep, mpenctaBuM, 4TO OYEHb JIMHHAS
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KOJIOHHa aBTOOYCOB TMEpPEBO3UT NETe W3 Topoja B JICTHHIA
Jarepb 1o MHOTOIIOJIOCHOMY Iiocce. it Toro yToObl KOJIOHHA
JBUTanach 0O€3 TMpemsITCTBUM, 3apaHee s €€ JBHKCHHUS
pa3pabarbIBaeTCs MapIIpyT.

3areM Ha NPOTSKEHUM BCEro 3TOT0  MaplipyTa,
KOTOPBIN MepeceKkaeT HECKOIbKO MEPEKPECTKOB, AJIS KOJIOHHBI
BBIJIEJISIETCS] OT/EbHAS 110JI0Cca HA BCEX OTpe3kax mocce. [Ipu
3TOM I10JI0CAa OCBOOOXKIAeTcs OT ApYyroro Tpaduka eme 3a
HEKOTOpOE BpeMsl [0 Hauyaja JBUKEHHMS KOJOHHBI, U 3TO
pe3epBUPOBAHUE OTMEHSIETCS TOJIBKO I1OCIIE TOr0, KaK KOJOHHA
JIOCTUTAET ITyHKTa Ha3HAUYEHUS.

Bo Bpemst aBHKEHMsI Bce aBTOMOOMIIM KOJIOHHBI €yT C
OJIMHAKOBOM  CKOPOCTbIO U  MPHUOIU3UTENBHO  paBHBIMU
UHTEpBAJIaMU MEXAy co00l, He co3faBasi MPEMsTCTBUH Ipyr
npyry. O4eBUAHO, YTO J1JIsl KOJIOHHBI aBTOMOOMIIEN CO3/1al0TCs
HauOosiee OJaronpusTHBIE YCIOBUS IBMXKEHUS, HO IPH 3TOM
aBTOMOOWJIN TEPSIIOT CBOK CaMOCTOSITENIbHOCTb, MPEBPAILasiCh
B IIOTOK, U3 KOTOPOT'O HEJb3sl «CBEPHYTh» B CTOpPOHY. Jlopora
IpU TakoW OpraHU3alMy JBMKEHUS HUCIOJB3YETCS HE
palMoHalbHO, TaK KaK I0J0ca MPOCTAaUBAaeT 3HAUUTEIbHYIO
yacThb BpPEMEHH, KaK M II0JIoca TMPOIMYCKaHUS B CETIX C
KOMMYyTaluel KaHaJloB.

Bepuemcsi ot aBromMoOWsield K ceTeBOMY TpaduKy.
ITycTh monbp30BaTeNIO CETH HEOOXOAUMO MepeiaTh JOCTATOUHO
HEpaBHOMEpHBIH  TpapuK, COCTOSIIIMHA M3  [EPHOJOB
aKTUBHOCTM W may3. llpenctaBuUM Takke, 4TO OH MOXET
BbIOpaTh, Yepe3 Kakyl CeTh, C KOMMYTAllMel KaHaJlOB WU
MaKeTOB, INepenaBaTh CBOM Tpaduk, mpuuyeM B 00eux ceTsx
MIPOU3BOJIUTENIBHOCTh KAaHAJIOB CBSI3M OJMHAKOBBI. O4eBH]IHO,
4yro Oosee >PPEeKTUBHON C TOUKU 3pEHUS] BPEMEHHBIX 3aTpar
JUISL HAIIeTo ToJib3oBaTeNsi Oblla OBl paboTa B CETH C
KOMMYyTallUell KaHaJlOB, TJI€ €My B €IUHOJUYHOE BIIAJICHUE
MPEIOCTABIISIETCS 3apE3EPBUPOBAHHBIN KaHal CBs3H. [Ipu a3TOM
crioco0e Bce JaHHBbIe MOCTYMadu Obl aapecary 0e3 3a7epiKKH.
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Tor  ¢akr, dYTO0  3HAYUTENBHYIO  YacTh  BPEMEHHU
3ape3epBUPOBAHHBIN KaHan OyneT mpocTauBaTh (BO BpeMs
1ay3), Hallero II0Jb30BaTeNIsl HE BOJHYET — €MY BayKHO

OBICTPO pENIUTh COOCTBEHHYIO 3a7a4Yy.

Ecnu OBl monb3oBaTens OOpaTUiICS K yCIyraM CETH C
KOMMYTaIlMeld [aKeToB, TO TMPOILECC Mepeadyn JaHHbBIX
oKazajcs Obl 0Oojiee MEUIEHHBIM, TaK KaK €ro IIaKeThl,
BEPOSITHO, HE pa3 3aJepKUBAJIKMCh Obl B OUYEPEsX, OKHUAAs
OCBOOOKICHHSI HEOOXOIMMBIX CETEBBIX PECYpPCOB HapaBHE C
MaKeTaMu APYrux aOOHEHTOB.
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Jlekuus 4. ApxuTeKTypa U CTAaHAAPTH3ALUs CeTeil.
Mogeas SO OSI.

ApPXUTEKTypa IMOJIPa3yMEBAeT IPEACTaBICHUE CETH B
BUJIC CHUCTEMbI 3JIEMEHTOB, KaXKJIbIii U3 KOTOPBIX BBHIMOJIHSIET
OTIpEJICICHHYIO0 YacCTHYIO (DYHKIUIO, IIPU 3TOM BCE AJIEMEHTHI
BMeECTE COTJIACOBAaHHO pelaoT o0ury1o 3aauy
B3aUMOJCUCTBUSA  KOMIIBIOTEPOB. Hpyrumu CII0BaMH,
apXUTEKTypa CETU OTpaxkaeT ICKOMIIO3MIIMIO OOIIel 3amauu
B3aMMOJICHCTBHSI KOMIBIOTEPOB Ha OTJENIbHBIE MOJ337auH,
KOTOpBIE JTOJKHBI PEIIAThCSA OTAEIbHBIMU JJIEMEHTAMU CETH.
OnHUM W3 BaXXKHBIX JJIEMEHTOB APXUTEKTYPHI CETH SIBIISIETCS
KOMMYHHKAIIMOHHBIN MPOTOKONI — (popMalin30BaHHBIM HAOOD
IIpaBUJl  B3aUMOJACUCTBUSA  y310B ceTth. [IpopslBoM B
CTaHJIApPTHU3AIMM apXUTEKTYpPhl KOMIIBIOTEPHOW CETH cTaja
pa3paboTKa MOJeNn B3auMOJICHCTBUS OTKPBITHIX cucteM (Open
System Interconnection, OSI), koropas B Hauane 80-X roaoB
00001mHMIa HAKOIUIEHHBIH K TOMY BpeMeHH ombiT. Moaens OSI
SBJIETCS MEXKYHAPOJIHBIM CTAaHAAPTOM U OMpPEEsIeT Cocoo
JEKOMITO3UIIMY 33/1a4d  B3aUMOJICHCTBUSI «II0 BEPTHKAIN,
nopydvast 3Ty 3a/1a4y KOMMYHHMKAIIMOHHBIM MPOTOKOJIAM CEMHU
YpOBHEH. YPOBHH 00pa3yroT UEpapXuio, U3BECTHYIO KaK CTEK
MIPOTOKOJIOB, TJI€ KaX/IbIi BHIIIECTOSIINNA YPOBEHb UCIIOIb3YET
HIDKECTOSAIIMA B KadecTBe YHAOOHOTO WHCTPYMEHTa IS
peleHus CBOMX 3a/1a4.

CymiecTBytolue cerofnsi (WM CyIIECTBOBABIINE €IIIe
HE/IaBHO) CTE€KU MPOTOKOJIOB B LIEJIOM OTPAXKAIOT APXUTEKTYPY
mozaenu OSl. OgHako B KaXKJIOM CTEKE MPOTOKOJIOB MUMEHOTCS
CBOUM OCOOCHHOCTH M oTiauuusi oT apxurekrypel OSl. Tak,
Haubonee monysapHeiii crek TCP/IP cocrouT w3 dYeThipex
ypoBHel. CraHmapTHas apXUTEKTypa KOMIIBIOTEPHOH ceTu
OTIpEeNIeNIIeT TakKXKe paclpeleieHue MPOTOKOIOB  MEXIY
9JIEMEHTaMHU CETH — KOHEUHBIMHU y3JIaMH (KOMIIBIOTEpaMH) U
MIPOMEKYTOUHBIMA y3JIaMu (KOMMyTaTOpamMu "
Mapuipytuzaropamu). IIpomexyTouHble y37bl BBIIOJHSIOT
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TOJBKO  TPAHCHOPTHBIE  (PYHKIMHM  CTEKa  MPOTOKOJIOB,
nepenasas TpaduK MEXIYy KOHEUHbIMHM Yy3iaMu. KoHeuHble
y37bl MOJACPKUBAIOT BECh CTEK IMPOTOKOJIOB, MPEAOCTABIIASL
nHGOpPMALlMOHHbIE YCIIyTH, Hampumep BeO-cepBuc. Takoe
pacripenenenue (pyHKIUI O3HAYAET CMEIICHUE «HHTEICKTa
CEeTHU Ha ee Nnepudepuro.

Opranuzanys B3aUMOJEHCTBUS MEXIY YyCTpOMCTBaMH
CETH SABJIAETCS CIIOKHOM 3amaudeil. JUId peleHus CIOKHBIX
3a/1a4 MCIOJb3YeTCs WM3BECTHBIM YHHUBEPCAJIBHBIA IIPUEM —
JE€KOMITIO3HIIMA, TO €CTh pa30ueHne OJHOM CI0XKHOM 3a1a4uu Ha
HECKOJIbKO 0o0Jiee MPOCTBIX 3amad-monynen. Jlekommoszurus
COCTOUT B YETKOM OIpeiesIeHNH QYyHKIUN KaKI0ro MoayJs, a
TaK)Ke MOpsAJKa UX B3aUMOJEHCTBUSA (TO €CTh MEXMOAYIbHBIX
uHTepdeiicon). Ilpu Takom noaxone Kaxablii MOIYIb MOKHO
paccMaTpuBaTh KaK «4EpHBIM SIIHMK», a0CTparupyschb OT €ro
BHYTPEHHUX MEXAaHM3MOB WM KOHLIEHTPUPYs BHHMMAaHHE Ha
croco0e B3aMMOACUCTBUS 3TUX MOy iei. B pe3ynbrare Takoro
JIOTUYECKOrO YNPOIUEHUs 3aJauyd HOSIBJISETCS BO3MOXKHOCTH
HE3aBUCHMOTO TECTHPOBAHUSA, Pa3pabOTKH M MOIU(PHUKAINH
MOJYJIEH.

MHoroypoBHeBbIii IOAX0/

Eme Oonee 3ppexkTuBHON KOHIEMIINEH, pa3BUBAIOIICH
UJCI0 JEKOMIIO3MIIMH, SIBJIIETCSI MHOTIOYPOBHEBBIM IOJXOI.
ITocne mpencraBiieHUs UCXOJHOM 3aJayd B BUAEC MHOXKECTBA
MOAYJEH O3TU MOIYJH TPYNIUPYIOT U YHOPAIOYMBAKOT IIO
YPOBHSAM, o0OpasymomuM Hepapxuio. B coorBercTBuUH ¢
MIPUHIUIIOM HEPAPXHH I KAKJIOTO IMPOMEKYTOYHOTO YPOBHS
MOXHO YyKa3aTb HENOCPEACTBEHHO IPUMBIKAIOIIUE K HEMY
COCEJIHHE BBILIEIEKAINNA U HAKEISKAIUN YPOBHH.

C oIHOW CTOpOHBI, TPyMNINa MOIYJEH, COCTaBIAIOLINX
KaXJbIl YpOBEHb, JUI1 pEIICHHs CBOMX 3a1ad JOJDKHA
oOpamarecsi C 3amMpocaMd TOJBKO K MOJYJSM COCEIHEro
HIKenexaiiero ypoBHsa. C JApyroil CTOpOHBI, PE3yJbTaThl
paboThl KaXJ0T0 U3 MOJIYJIEH, OTHECEHHBIX K HEKOTOPOMY
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YPOBHIO, MOT'YT OBITh TEpeNaHbl TOJIBKO MOJIYJISIM COCEIHETO
BBIILIEIIC)KAIETO YPOBHS. Takas nepapxuydecKas
JEKOMIIO3ULIMS 3aauM IPEAIoJaraeT 4YeTKOe OIpeacieHue
byHKIMA 1 HHTEp()EHCOB HE TONBKO OTIEIBHBIX MOAYJEH, HO
U KaX0I'0 yPOBHSI.

MexypoBHEBbId ~MHTepdenc, Ha3bIBaGMbIH  TaKKe
uHTepdeiicom ycayr, ompenenser Habop (QyHKIHI, KOTOpbIe
HYDKEJIeKAIUN YPOBEHb NIPEAOCTABIISIET BhIIIEIEKAILEMY.

Takoli mOOXOX HaeT  BO3MOXHOCTb  IPOBOJMTH
pa3paboTKy, TECTUPOBAaHME U MOAUDUKALUI OTAEIBHOIO
YPOBHSI HE3aBUCUMO OT Jpyrux ypoBHeW. Hepapxuueckas
J€KOMITO3UIIMS [TO3BOJISET, ABUrasiCh OT 00Jiee HU3KOIO YPOBHS
K 0Oojee BBICOKOMY, NEPEXOAWTh KO Bce Ooiee um Ooiee
a0CTpakTHOMY, a 3HA4uT, Oojiee MPOCTOMY IPEACTaBICHUIO
HCXOJIHOM 3aJa4H.

3ana4ya opraHu3alyy B3aUMOAECUCTBUS KOMIIBIOTEPOB B
CETH TOXK€ MOXKET ObITh MPE/ACTaBICHA B BUAE UEPAPXUUECKU
OpPraHM30BaHHOIO0 MHOXecTBa monyined. Hanpumep, monyisam
HUKHETO YPOBHSI MOKHO IOPYYUTh BOIPOCHI, CBSI3aHHBIE C
Ha/IeXKHOH nepenadell MHGOpMAIMKU MEXIY JIBYMsI COCEIHUMU
y3J1aMH, a MOJYJISIM CIIeyIolero, 0oyiee BBICOKOTO YPOBHS —
TPAHCHOPTHPOBKY COOOLIEHMH B TMpejenax BCed CeTH.
O4eBHIHO, UTO MOCIEIHSA 3a/1a4ya — OpPTraHU3alMsl CBSI3U IBYX
MOOBbIX, HEe 0053aTeNbHO COCEIHUX, Y3JI0B — sIBIsieTcs Oolee
o0uieil U Mo3ToOMy €€ pelIeHUue MOXKET ObITh MOITY4YEHO IMyTeM
MHOTOKpATHBIX OOpalleHni K HMKenexaniemy ypoBHIo. Tak,
OpraHM3anus B3auMOJEWCTBUA y310B A U B Moxer ObITh
CBECHa K  IIOOYEPEAHOMY  B3aUMOJECHCTBUIO  Tap
MIPOMEXKYTOUHBIX CMEXHBIX Y3JIOB.

IIpoTOKOJI H CTEK NPOTOKO0JI0B

B cymHoOCTH, TEpMHHBI «IIPOTOKOI» U «HUHTEpdEc
BBIPQ)XAIOT OJHO M TO JK€ TOHATHE — (OPMATU3OBAHHOE
ONMCaHUE TPOLENYyphl B3aHUMOJCHCTBUS JIBYX OOBEKTOB, HO
TPAJUIIMOHHO B CETAX 3a HUMM 3aKpeNuM paszHble 00jacTu
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JEUCTBUS: IPOTOKOJIBI ONPEEIIAIOT MpaBUjia B3aUMOAECHCTBUS
MOJlyJIell OIIHOTO ypOBHS B Pa3HbIX y3Jax, a MHTepQeirchl —
IIpaBUjla B3aUMOJCHCTBHS MOJYJIEH COCEIHUX YPOBHEH B
OJTHOM Y3II€.

Hepapxuuecky OpraHU30BaHHBI HaOOp IPOTOKOJIOB,
JOCTATOYHBIM JUId OpraHU3aluy B3aWMOJCHCTBUSA Y3JIOB B
CETH, Ha3bIBAETCSI CTEKOM IIPOTOKOJIOB.

IIpOTOKOJIBI HMKHUX YPOBHEH YacTO Ppealu3yroTCs
KOMOMHAIMe MpOrpaMMHBIX M  aNlapaTHBIX  CPEJICTB,
IIPOTOKOJIBI BEPXHUX YPOBHEH, KaK IIPABWIIO, IPOrPaMMHBIMU
CpEICTBaMH.

MHoOroypoBHeBO€ IPEACTABICHUE CPEACTB CETEBOIO
B3aMMOJICHCTBHSI MUMEET CBOIO CHEIHM(HKY, CBA3AHHYIO C TEM,
4To B IIpolecce OOMeHa COOOLIEHHSAMHU Y4YacTBYIOT, HO
MEHbIIEH Mepe, BE CTOPOHBI, TO €CTh B JAHHOM Cilydae
HEOO0XO/AMMO OpraHU30BaTh COIJIACOBAHHYIO pPabOTy JBYX
Uepapxuil amnmapaTHbBIX M IPOrPaMMHBIX CPEICTB HAa Pa3HbIX
KommbioTepax. O0a ydyacTHHUKAa CETEeBOIO OOMEHH JOJDKHBI
IPUHATH MHOXKECTBO corjamieHuid. Hampumep, OHU JOJKHBI
COIJIacOBaTh YPOBHU M (POPMY SIIEKTPUUECKUX CUTHAJIOB,
croco0 ompeeneHus: pa3Mepa COOOIIEHHM, TOTOBOPUTHCS O
METOJIaX KOHTPOJIS TOCTOBEPHOCTH M T. I. JIpyrumu cioBamy,
COTJIAILIEHUS! JIOJDKHBI OBITh MPHUHATHL HAa BCEX YPOBHSX,
HauyuMHasi OT CaMOro HU3KOro — YpOBHS Iepenauyd OUTOB, U
3aKaHYMBAasl CaMbIM BBICOKUM, PEaJIM3YIOIIUM OOCIYKHBaHUE
I10JIb30BATENEH CETH.

IIporpaMMHBI MOIYNb, pEATU3YIOINUNA HEKOTOPBIUA
IIPOTOKOJI, HA3bIBAIOT IPOTOKOJIBHOM CYLIHOCTBIO, WJIH, VIS
KpPaTKOCTH, TOX€E MPOTOKOJOM. [IOHATHO, YTO OJUH U TOT ke
MPOTOKOJI MOXeT OBbITh pealn30BaH C pa3HOM CTEMEHbIO
s¢pdexktuBHOCTH. MEHHO  MO3TOMYy TpU  CpPaBHEHHUH
IIPOTOKOJIOB CJEAYET YYUTBIBATH HE TOJBKO JIOTHMKY HX
paboThl, HO W KauecTBO MpOrpaMMHON peanu3anuu. bosee
TOro, Ha 3(PPEKTUBHOCTb B3aUMOJEHCTBHS YCTPOHCTB B CETH
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BIUSICT  KA4eCTBO  BCEH  COBOKYIMHOCTH  IPOTOKOJIOB,
COCTABIAIONIMX CTE€K, B  YaCTHOCTH TO, HACKOJIBKO
paIMoOHAIBHO pacIpeneleHbl (PYHKIIMU MEXIY MPOTOKOJIAMHU
pPa3HbIX YPOBHEH M  HACKOJBKO XOPOIIO  OIPECICHBI
uHTEepEHCH MKy HUMHU.

[TpOTOKOJIBHBIC CYIIHOCTH OJHOTO YPOBHS  JIBYX
B3aMMO/ICHCTBYIONINX CTOPOH OOMEHUBAIOTCS COOOIICHUSIMU B
COOTBETCTBHUM C OINPEACICHHBIM JJII HHUX IPOTOKOJIOM.
CooO0rmieHusi COCTOSAT M3 3arojoBKa M TOJIS JIAHHBIX (MHOTIA
OHO MOXXET OTCYTCTBOBaTh). OOMEH COOOINECHUSAMH SIBJIICTCS
CBOCOOpA3HBIM SI3BIKOM OOIICHHS, C TOMOIIBIO KOTOPOIO
KaX/Jas W3 CTOPOH «OOBSACHSET» JIPYyrodl CTOpOHE, HYTO
HEOOXOAMMO CcJelaTh Ha KaKJOM DJTale B3auMOJCHCTBUS.
PaGora KakaOro TMPOTOKOJBHOTO MOJIYJISI COCTOMT B
WHTEPIIPETAlMM  3arojIOBKOB  TOCTYMAKOIIMX K  HEMY
COOOIIEHUI M BBIIOJHEHUH CBSI3aHHBIX C JTUM JEHCTBHI.
3arojoBKUd COOOIIEHUN Pa3HBIX MPOTOKOJIOB HMEIOT Pa3HYIO
CTPYKTYpy, 4YTO  COOTBETCTBYET  pa3jMuusiM B  HX
¢dbyHKIIMOHATBHOCTU. [IOHATHO, YTO YeM CIIOXKHEE CTPYKTypa
3arojioBKa COOOIIEHHsA, TeM Oojee CIOXKHbIe (PYHKIIHH
BO3JIO’KEHBI HA COOTBETCTBYIOIIUN TTPOTOKOI.

Mogaean OSI

M3 TOro 49TO TPOTOKON SBJISETCS COTJIANICHUEM,
NPUHATHIM  ABYMSI B3aWMOJCUCTBYIOIIMMH  Y3JIlaMU  CETH,
COBCEM HE CJeIyeT, 4YTO OH O0Os3aTeIbHO  SIBIIICTCS
CTaHIapTHBIM. Ho Ha mpakTHUKe TpH peanus3aluu ceTel
CTPEMSATCS HCIIOJIb30BaTh CTAHJAPTHBIE MPOTOKOJBL. ITO
MOTYT OBITh (bupmMeHHsbIe, HaIlMOHAJIbHEIC HIN
MEXTYHApOIHBIE CTaHIAPTHI.

B mavane 80-x TOMOB psA  MEXKIYHApPOTHBIX
OpraHu3alfii 1Mo CTaHAapTH3aluy, B dacTHOCTH International
Organization for Standardization (ISO), wacto Ha3pIBacMas
International Standards Organization, a Taxxe International
Telecommunications Union (ITU) u Hekotopsle apyrue,
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pazpaboTaiii  CTaHIAPTHYID  MOJEIb  B3aWMMOJCHCTBHS
oTkpeIThIX cuctem (Open System Interconnection, OSI). Dra
MOJIeTIb  ChITpajia  3HAYMTEIBHYID pOJIb B  Pa3BUTHH
KOMITBIOTEPHBIX CETEH.

K xonmy 70-X rosoB B MHpE YK€ CYIIECTBOBAJIO
OosbIIoe KOJIMYECTBO (bupMEeHHBIX CTCKOB
KOMMYHHKAITUOHHBIX IPOTOKOJIOB, CPEAN KOTOPBIX MOXHO
Ha3BaTh, HallpUMeEp, TaKue MOmyJspHble cTeku, kak DEChet,
TCP/IP u SNA. Tlomo6Hoe pa3HOOOpasue CpeicTB
MEXCETEBOI'O B3aWMOJICHCTBHS BBIBEJIO Ha TIEPBBIA IUIaH
mpo0JieMy HECOBMECTUMOCTH yCTPOWCTB, HCIOJIB3YIONUX
pasHble TPOTOKOJIbI. OIHMM W3 TyTeH pa3pelieHus 3TOM
mpoOJIeMBl B TO BpeMsl BHJEJICS BCEOOIIMI Tepexoa Ha
CIUHBIA, OOIMMH JUII BCEX CHUCTEM CTEK IPOTOKOJIOB,
CO3/IaHHBI C YYETOM HEJOCTATKOB YK€ CYIIECTBYIOIIMX
cTekoB. Takoill akaJeMHYECKUH TOJIXOJ] K CO3/IaHUI0 HOBOTO
cTeka Havaiucs ¢ pazpadorku moxenu OSI u 3aHsu1 cemb Jer (¢
1977 mo 1984 ron). Hasznauenume mozenmm OS| coctout B
00001IeHHOM MPECTaBICHUN CpeAcCTB CETEBOTO
B3aumoeiictBus. OHa pa3zpabaTbiBanach B KadecTBE CBOETO
poJla YHUBEPCAILHOTO SI3bIKA CETEBBIX CIEIUAINCTOB, UIMEHHO
MO3TOMY €€ Ha3bIBAIOT CIPABOYHOIN MOJIEINBIO.

Mopnens OS|  onpenensier, BO-TIEPBBIX, YpPOBHH
B3aMMOJICHCTBUS CUCTEM B CETSAX C KOMMYTaIuell MakeToB, BO-
BTOPBIX, CTAaHJIAPTHBIC HAa3BaHWS YPOBHEH, B-TPETHHX,
(GYHKIIMU, KOTOpPBIC JOJDKEH BBIMOJHATh KaXIblii YpPOBCHb.
Monens OSlI  He comepXUT ONHUCAaHWUH  peanm3aruit
KOHKpPETHOT'0 Habopa MPOTOKOJIOB.

B monmenu OSI cpencrBa B3aMMOJSHCTBUS JENSTCS Ha
CeMb YPOBHEW: TMPUKIAJHOMN, TNPEACTaBICHUS, CEaHCOBBIM,
TPAHCIIOPTHBIN, CETEBOM, KaHATBHBIN U Quanueckuii. Kaxmaprit
ypO-BeHb HMEET JEJI0 C COBEPILIEHHO OIMPEIEeICHHBIM aClIeKTOM
B3aUMOJICVCTBHS CETEBBIX YCTPOUCTB.
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Komnetotep 1 Komnetorep 2

Yposetb
npeacTaBneHmns

CeancoBbm
ypoBeHb

[7]6]5]4a[3]2[ 1}l«>{1][2][3]4]5]6]7 ][]
CoobeHue T

EErTelsan | epaesa o carw

Monesuss 3aronosku co cryxeGHOM
vHopMaLms wichopmaLmen

Pucynok 4.1 — Mogenb B3auMOIENHCTBUS OTKPBITBIX CUCTEM
ISO /OSI [1].

Mopens OS| onuchIBaeT TOJIBKO CUCTEMHBIE CPEICTBA
B3aUMOJCHUCTBUSA, pPEATIU3yEeMble OIEPALMOHHON CHUCTEMOH,
CUCTEMHBIMU  YTUJIMTaMH, CHCTEMHBIMH  allapaTHbIMU
cpexnctBamu. Mojenb He BKIIFOYAET CPEACTBA B3aUMOIECHCTBHUS
MIPUJIOKEHUN KOHEUYHBIX II0JIb30BaTeneil. BaxHo pasnuyarsb
YPOBEHb  B3aUMOJCHCTBUA NPWIOKEHUA W  TNPUKIAJTHON
YPOBEHb CEMUYPOBHEBOU MOJECIIHN.

[TpunokeHnss MOTYT pealu30BbIBaTH COOCTBEHHBIE
IIPOTOKOJIBI B3aUMOJEUCTBUS, HUCIONb3YS Ul OTUX Leled
MHOTOYPOBHEBYKD ~ COBOKYITHOCTb ~ CHCTEMHBIX  CPEJACTB.
NMeHHO 18 3TOr0 B pacHOpPsKEHHE IPOrPaMMMCTOB
MIPEeIOCTaBIAETCS MPHUKIAJHON MporpaMMHBIA  HHTEpdeiic
(Application Program Interface, APIl). B cootBercTBHE C




79

uaeanbHOl cxemoil Moxmenmu OS|  mpunoxxeHne MOXeT
oOpamarecss € 3ampocaMd TOJbKO K CaMOMYy BEpXHEMY
YPOBHIO — MPHUKJIATHOMY, OJJHAKO Ha MPAKTHKE MHOTHE CTEKU
KOMMYHHUKAI[MOHHBIX IIPOTOKOJIOB IIPEJOCTABIISAIOT
BO3MOYKHOCTh IPOrpaMMHCTaM HampsMylo oOpamarbes K
cepBUCaM, WIN CIyK0aM, pacHoOJ0XKEHHBIX HMXKE YpPOBHEH.
Hanpumep, Hexkotopeie CYBJl UMEOT BCTPOEHHBIE CpeACTBa
yIaJIeHHOro Joctyna K QainaMm. B 3Tom ciiydae npuioxenue,
BBIMOJIHASL JJOCTYN K YAAJCHHBIM pecypcaMm, HE HCIOIb3YeT
CHCTEMHYIO (hallyIoBYIO Ci1yk0y; OHO 00OXOAUT BEPXHHUE YPOBHU
momenn  OS|I  m  oOpamaercsi  HENOCPEICTBEHHO K
OTBETCTBEHHBIM 3a TPAHCIIOPTUPOBKY COOOILEHUI MO ceTu
CHCTEMHBIM CPEJICTBAM, KOTOPBIC PACIIONAraloTCsd Ha HIDKHUX
ypoBHsix mozaenu OSI.

Wrak, nmycte  nOpuiokeHue y3ga A xodyer
B3aMMOJICHCTBOBaTh C MpUiIoKeHueM Yy3ia B. Jlns srtoro
npwioxkeHne A oOpamiaercs C 3anpocoM K INPUKIATHOMY
YPOBHIO, HanpuMep K QaitnoBoit ciyx6e. Ha ocHoBaHMM 3TOTO
3ampoca IMpOrpaMMHOE OOEeCHeYeHHuEe MPUKIATHOTO YPOBHS
¢dopmupyer coolrienue cragaaptoro gopmara. Ho ans toro
yTOOBl JOCTaBUTh 3Ty HH(OpPMaLMIO 1O Ha3HAYEHUIO,
NPEJCTOUT PEIIUTh €Ile MHOTO 3a/ad, OTBETCTBEHHOCTh 3a
KOTOPBIE HECYT HIDKEJIEKAIIUE YPOBHH.

[Tocne  ¢gopmupoBaHus  COOOLIECHHUS  MPUKIIATHON
YPOBEHb HAmpaBiIsIeT €ro BHU3 IO CTeKy YPOBHIO
npeacraBieHus. IIpoTokon  ypoBHS — NpeACTaBIEHUS Ha
OCHOBaHMM  HWHGPOPMAIMK, TIOJYYEHHOM M3  3arojioBKa
COOOIIEHUsI MPHUKJIAAHOTO YPOBHS, BBIMOJHAET Tpedyemble
nercTBus W J00aBIS€T K - COOOIIEHHIO COOCTBEHHYIO
CITy’)K€OHYIO uHpOpMaIIN0 — 3aroJ0BOK YPOBHS
MPEJCTaBICHUS, B KOTOPOM COJEP)KATCS yKa3zaHHUS JUIs
NPOTOKOJIa  YpPOBHS  NPEACTaBICHUS  MallUHBI-aJlpecaTa.
[lonydyeHHoe B pe3ynbTaTe COOOIIEHHWE TNepeaeTcsl BHU3
CEaHCOBOMY YpPOBHIO, KOTOpBIH, B CBOIO OYepe]lb, 100aBiseT
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CBOM 3arosioBok U T. A. (HexkoTopele peannsanuu npoToKoioB
MOMEIIAIOT CIIY)KeOHYI0O HMH(OPMAIMIO HE TOJBKO B Hadaie
COOOILEHHsT B BUJE 3arojioBKa, HO M B KOHIIC B BHJAE TaK
Ha3bIBAEMOT0 KOHIIEBHKa). Hakoner, cooOmieHue mocTUraer
HIDKHETO, (U3NYECKOT0, YPOBHS, KOTOPBIH COOCTBEHHO H
nepenaeT ero Mo JIMHUSM CBS3HM MalinHe-aapecary. K stomy
MOMEHTY COOOIIIEHUE «00pacTaeTy 3aroJJOBKaMHu BCEX YPOBHEU
(puc. 4.2).

CoobujeHre 3-ro ypoBHs .
[3aronosox 3] Tlone asHHbix 3 [ Koruesuk 3]

CoobLuBHWe 2-r0 ypoBHSI

[3sronoeok 2[3aronosok 3] Mone aankbix 3 [ Konueswk 3| KoHuesvk 2|
J

Coobuerme 1-ro yposHs

Mone paxHbIX 2

[3aronosox 1[3aronosok 2[3aronosox 3]  Mone panHbix 3 | Konuesuk 3 [ Konuesmk 2 [ Koruesuk 1
A _

Cd Y
Mone AaxHbIX 1

Puc. 4.2 — Brio>xeHHOCTbh COOOIIECHHI pa3TUYHBIX YPOBHEH.

@u3nyeckuil ypoBEHb IOMEILAET COOOIIEHHE Ha
(bu3uvecKuil BBIXOJHON HHTepdelc KoMmmbpioTepa 1, U OHO
HAa4YMHAET CBOE «IIyTEIIECTBUE» MO CETH (JI0 3TOr0 MOMEHTa
cooOlIeHrne MepeaaBaJochk OT OJHOIO YPOBHIO JAPYroMy B
npezenax KoMmeroTepa 1).

Korga coobuieHne mo ceTd MOCTyHaeT Ha BXOJHOU
uHTepdeiic KoMIploTepa 2, OHO MPUHUMAETCS €0 (PU3NIECKUM
YPOBHEM U TOCJIEI0BATEIBHO MEPEMEIAETCSI BBEPX C YPOBHS
Ha ypoBeHb. Kaxxnplli ypoBeHb aHanu3upyer u oOpalaThIBaeT
3arojIOBOK CBOETO YPOBHsI, BBINOJHAS COOTBETCTBYIOIINE
GyHKIMM, a 3aTeM yJalaseT 3TOT 3arojoBOK M IepeaaeT
coOOIIeHNE BBIIIEISKAIIEMY YPOBHIO.

Kak BHIHO M3 omucaHus, MPOTOKOJIbHBIE CYIIHOCTH
OJTHOT'O YPOBHS HE 00IIAIOTCS MEXTy cOO0M HEMOCPECTBEHHO,
B ATOM OOIIEHHH BCET/la yYacTBYIOT MOCPEIHUKU — CPEICTBa
MPOTOKOJIOB HIKENeXalumx ypoBHeil. M Tonbko ¢usnyeckue
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YPOBHH Ppa3IUYHbIX y3JI0B B3aMMO/JIEICTBYIOT
HEIOCPECTBEHHO.

B crannmaprax I1SO gns oOo3naueHus: equHHUIl OOMEHA
JAHHBIMHU, C KOTOPBIMH MMEIOT J€J0 MPOTOKOJBI Pa3HbIX
yYpOBHEH, uCHONb3yeTcss oOmiee Ha3BaHHE IMPOTOKOJIbHAS
enunuia  ganneix  (Protocol Data  Unit, PDU). s
0003HaYeHHS eMHUI] OOMEHa TaHHBIMH KOHKPETHBIX YPOBHEH
YacTO HCHOJb3YIOTCS CIELUAIbHbIE Ha3BaHMs, B YAaCTHOCTHU:
cooOuieHue, Kaap, nakeT, AelTarpaMma, CeTMEHT.

Du3nyecKuii ypoBeHb

dusuyeckuii ypoBenb (physical layer) umeer, gerno c
nepefayel moroka OUTOB MO (PU3MYECKHM KaHallaM CBS3H,
TaKMM  KaK  KOAaKCHaJbHBIM  Kabemp, BUTas  Tapa,
OIITOBOJIOKOHHBIM Kalenb wiu HUGpPOBOH TEppPUTOPUAIIbHBIN
KaHaj. OyHKIMM (PU3NYECKOTO YPOBHS peallu3ylOTCs Ha BCEX
YCTpPOHCTBAaxX, MNOJAKIOYEHHBIX K ceth. Co  CTOpOHBI
KoMIbioTepa (GYHKIMH (U3NIECKOTO YPOBHS BBHITOIHSIOTCS
CETEBbIM AANTEPOM UJIH [TOCIIEI0BATEIbHBIM TOPTOM.

[Tpumepom npoTOKOJa (HU3HMUECKOTO YPOBHSA MOXKET
cnyxuth crnenudukanus 10Base-T Texuomoruu Ethernet,
KOTOpasi ONpeneNseT B KadyecTBE HCIOJIb3yeMoro Kaodeins
HEIKPAaHUPOBAaHHYIO BUTYIO Iapy KaTeropuu 3 C BOJHOBBIM
conpotusienueM 100 Owm, pazvem RJ-45, makcumanbHyrO
muHy ¢usndeckoro cermenta 100 mMeTpoB, MaH4YeCTEPCKHUHA
KO/ 17151 IPEJICTaBJICHUs JaHHBIX B Kabelle, a Takke HEKOTOphIe
JIpYTHE XapaKTEPUCTUKH CPEIbl U JIEKTPUUYECKUX CUTHAJIOB.
®usnyeckuil ypoBeHb HE BHHMKAae€T B CMbICI HH(OpManuu,
KOTOpyl0o OH mnepenaer. Jlns Hero »Ta uHGboOpMaus
MPEACTABISIET COOOM OJHOPOIHBIM TMOTOK OWTOB, KOTOpHIE
HY)KHO JIOCTaBUTh 0€3 HCKaXEHUH M B COOTBETCTBUU C
3aJIaHHOM TaKTOBOI 4acTOTOH (MHTEPBAIOM MEXKIY COCETHUMHU
ouramn).

Kana/bHbIl YPOBEHB
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Kananbubiii ypoBenn (data link layer) obGecneunBaer
IIPO3PaYHOCTh COCOUHEHMSI [UIsl CETeBOro ypoBHs. [l aToro
OH IIpe/JIaraeT eMy CJIEIYyIOIINE YCIyTu:

® YCTAQHOBJICHHE JIOTUYECKOIO COCIMHEHUS MEXIY
B3aMMOJIEHCTBYIOLUMU Y3JIaMU;

® CONIACOBAaHME B pPAMKaxX COEAMHEHUA CKOpPOCTEH
nepeAaTyuka U IpueMHHUKa HH(POpMaLHH;

e o0ecrieueHne HAJESKHOW Tepedayd, oOHapyKeHUEe U
KOPPEKIIHsSI OIHOOK.

Jna  pemieHMs 3TUX 3aJa4  KaHAJIBHBIM  YPOBEHb
(dbopmMHpyeT U3 TaKETOB COOCTBEHHBIC TPOTOKOJIBHBIC €INHUIIBI
JAHHBIX — KaJpbl, COCTOSIINE U3 MOJS AAHHBIX U 3aroJIOBKa.
KananpHbll ypoBEeHb OMELIAET NAKET B 10JI€ JAHHBIX OJHOTO
WIA HECKOJIBKMX KaJpOB M  3aloJIHAeT COOCTBEHHOMU
CITy>keOHOM HH(OpPMAIIHEH 3aroJIOBOK Kajpa.

B cersx, HOCTPOEHHBIX HA OCHOBE pa3lessieMO Cpelbl,
(¢u3nUecKuii ypOBEHHb BBINOJHICT €HIe OAHY (YHKIUIO —
IIPOBEPSAET JIOCTYIHOCTh Pa3/eisieMOi cpelbl. DTy (YHKLHUIO
WHOTJA BBIACISAIOT B OTIENIbHBIA IOAYPOBEHb YIIPaBICHUS
noctymnom k cpene (Medium Access Control, MAC).

[TpoToKOJIBI KaHAJILHOTO YPOBHS peau3yIOTCs KaK Ha
KOHEUHBIX y371aX (CpeICTBaMU CETEeBBIX aJalTepoB M HX
IpaiiBepoB), TaK M HAa BCEX MPOMEXKYTOUHBIX CETEBBIX
YCTPONCTBAX.

Paccmorpum Gonee moapoOHO paboOTy KaHAIBHOTO
YPOBHS, HauMHas C MOMEHTa, KOIJa CETEBOM YPOBEHb
OTIIPaBUTEJIS IepelaeT KaHaJIbHOMY YPOBHIO IAKET, a TaKke
yKa3zaHHe, KaKOMy y3ly ero mnepeaarb. [[nsi pemeHus sTou
3a/1a4M KaHAJIBHBIA YPOBEHb CO3JACT KaJp, KOTOPBIM HMEET
II0JIE JTaHHBIX M 3arojoBoK. KaHanbHBI YpOBEHb MOMELIAET
(MHKanCy/IMpyeT) MakeT B I0JIE JaHHBIX KaJpa H 3alojHseT
COOTBETCTBYIOLIEH ciy)keOHOW HMH(pOpPMAaLMel 3arojJoBOK
kaapa. Baxxuelimenr nHpopmarmen 3aroioBka Kaapa sSBISETCS
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aJpec Ha3HA4YCeHHS, HA OCHOBAHUU KOTOPOTO KOMMYTATOPHI
ceT OyIyT MPOJBUTATDH MAKET.

Omnoil W3 3aJady KaHAJbHOTO YPOBHS  SIBJSIETCS
oOHapyxeHHe M Koppekius omubok. KaHanbHbI ypoBeHb
MOXKET 00€CIeUnTh HAJACKHOCTh Mepeaadd, HapuMep, myTeM
¢bukcupoBaHMs TpaHUI] Kajpa, TMOMelas CIeHUuaIbHYIO
MOCTIeIOBATEIbHOCTh OMTOB B €ro HAyalo M KOHEN, a 3aTeM
n00aByIsis K KaJpy KOHTPOJIbHYI0 cymMy. KoHTposibHas cymMma
BBIYHCIISIETCSI 110 HEKOTOPOMY QJITOPUTMY Kak (yHKIHS OT
Bcex OaiitoB kampa. Ha cropoHe mosmydaTenst KaHaTbHBIN
YpOBEHb TPYIIHPYET OUTHI, MOCTYMAOMUE C (PUINIECKOTO
YPOBHS, B KaJpbl, CHOBAa BBIUUCIISIET KOHTPOJBHYIO CyMMY
MOJTYYEHHBIX JIAHHBIX U CPABHUBAET PE3yJbTaT C KOHTPOJIbHOMU
CYMMOH, mepenaHHoil B kaape. Eciu oHuM coBmajmarotr, Kaap
CUMTAETCS TPAaBHILHBIM. ECIH XK€ KOHTPOJIEHBIE CYMMBI HE
COBMAJIAIOT, GUKCUPYETCS OLINOKA.

B ¢yHKIIMM KaHAIBHOTO YPOBHS BXOJIUT HE TOJBKO
oOHapykeHHe OmMOOK, HO M HUX HCIpPaBICHUE 3a CYEeT
MOBTOPHOW TMepefadyn TMOBPEXACHHBIX KaapoB. OmHako 3Ta
GbyHKIUS He sBiIsieTcs 00s3aTeNbHOM M B HEKOTOPBIX
peanu3anusx KaHaJIbHOTO YPOBHS OHAa OTCYTCTBYET, HallpUMED,
B Ethernet.

[Ipexxne yem nepenpaBuTh KaJip PU3NIECKOMY YPOBHIO
JUISL HETIOCPEJICTBEHHOM Tepelaur JaHHBIX B CETh, KAHAIBLHOMY
YPOBHIO MOXET TOTPeOOBATHCSA PEIIUThH €IIe OJHY BaXHYIO
3amauy. Ecnum B ceTu ucnonb3yercs pasfensemas cpena, TO
npexae 4em (GU3MYECKUH ypOBEHb HAYHET Tepe/aBaTh
JaHHbBIE, KAHAIBHBIN YPOBEHB JOJHKEH MMPOBEPUTH TOCTYITHOCTD
cpenbl. DYHKIIUKA TPOBEPKHU JTOCTYITHOCTH Pa3/IeTsieMOi Cpeibl
WHOTJa BBIACISAIOT B OTICIBHBIN MOAYPOBEHb YIIPABJICHUS
nocrynioM k cpene (momyposerb MAC). Eciam pasnensiemas
cpena ocBoOoaMIach (KOrja OHa HE HCIOJNB3YeTCs, TO Takas
MPOBEPKA, KOHEYHO, TMPOIYCKAaeTCs), Kaap TepemaeTcs
cpencTBaMu (U3MUYECKOTO YPOBHS B C€Th, TPOXOIUT MO KaHAITY
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CBSA3M M IIOCTYNAeT B BHJE IIOCIEAOBAaTEIbHOCTH OWUTOB B
pacriopsbkeHue (U3NYECKOro YpOBHS y3ja Ha3HauyeHUs. DTOT
YPOBEHb B CBOIO O4YepeIb MepeAacT IMOJyYeHHbIEe OWTHI
«HaBepX» KaHAJIbHOMY YPOBHIO CBOEIO y3JIa.

[IpoTokoN KaHAJIBHOTO YPOBHS OOBIYHO paboTaeT B
npejenax CeTH, SABJSIOIIEICS OAHOM U3 cocTaBIsIOIUX Oosee
KPYITHOW COCTaBHOM ceTH, OOBEAMHEHHOW MPOTOKOJIAMHU
CETEBOr0 ypOBHs. AJpeca, ¢ KOTOPbIMH PabOTaeT IPOTOKOJ
KaHAJIBHOI'O YPOBHsI, HCIOJIB3YIOTCS JUIA JOCTaBKU KaJIpoB
TOJIBKO B TIpEJesIax 3TOW CETH, a JUIsl NEPEMEILEHUs aKEeTOB
MEXIy CEeTAMU MPHUMEHSIOTCA YK€ aJapeca CIeAYIOIIEro,
CETEBOr0, YPOBHS.

B JIOKQJIBHBIX cersax KaHaJIbHBIN YPOBEHB
NOJICP)KUBAaET BeChbMa MOIIHBIH M 3aKOHUEHHBIH HabOp
(GyHKIMN 10 MepechlUTke COOOIIEHUI MEXIy y3liaMu ceTH. B
HEKOTOpBIX  CIy4yasX IPOTOKOJBl  KaHAJIbHOIO  YPOBHSA
JIOKAJBHBIX ~ CETEd  OKa3bIBAIOTCS  CaMOJOCTAaTOYHBIMHU
TPAHCHOPTHBIMH CPEACTBAMH M MOTYT JOIYCKaTb paboTy
HENOCPEACTBEHHO I0OBEpX ce0si MPOTOKOJIOB MPUKIIATHOIO
YPOBHS WJIM NPUIIOKEHUH 0e3 NMPHUBIICYEHUSI CPEJICTB CETEBOIO
U TPAHCIOPTHOIO ypoBHEH. Tem He MeHee JUIs KaueCTBEHHOU
nepeaayn COOOIIEHUH B CETAX C MPOM3BOJIBHOM TOMOJOTHEH
(GYHKIMI KaHAJIBHOTO YPOBHSI OKa3bIBAETCS HEJOCTATOUYHO.

CereBoil ypoBeHbD

CereBoit ypoBenb (network layer) cayxut mms
o0pa3oBaHUs €IUHOU TPAHCIIOPTHOMN CUCTEMBI,
00BENUHSIONIEN HECKOJIBLKO CeTEH, Ha3hIBAEMOH COCTaBHOM
CETBIO, NI UHTEPHETOM.

TexHoorus1, MO3BOJIAIOIIAs COEUHATD B €INHYIO CETh
MHOYECTBO CeTei, B 0OIIeM ciydae IMOCTPOCHHBIX Ha OCHOBE
Pa3HBIX TEXHOJIOTHUH, HA3BIBAETCS TEXHOJOTHEW MEXCETEBOTO
B3auMoierictus (internetworking)

Ecnn ectb HECKONBKO ceTed, Kaxkaas W3 KOTOPBIX
UCTOJb3yeT COOCTBEHHYIO TEXHO-JOTMIO KaHAJIBHOTO YPOBHS:
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Ethernet, FDDI, Token Ring, ATM, Frame Relay. Ha 0a3ze
THUX TEXHOJOTWi Jrobas W3 YyKa3aHHBIX CeTed MOXKEeT
CBSI3BIBATh MEXIy CO00# JIFOOBIX IOJIb30BaTeNeii, HO TOJIBKO
CBOCH CeTH, U He crocoOHa oOecrneuuTh nepeaayy JaHHbIX B
ApYryro ceTb. [IpudyrHa Takoro IojaoKeHUs BELICH OUYEBUIHA U
KpOETCS B CYIIECTBEHHBIX OTJIMYMSIX OJHON TEXHOJOTHUU OT
npyroit. Jlaxe nHaumbonmee Omuskume texHomormn LAN —
Ethernet, FDDI, Token Ring, — umcromue OgHy U Ty K€
cucremy anpecanuu (aapeca moaypoBHss MAC, Ha3piBaecMmbIe
MAC-aapecamu), OTIHYaKOTCS Jpyr OT JApyra ¢opMarom
HCIOJIb3YEMBIX KaJIpOB U JIOTUKOW paboThl mpoTokoJoB. Eie
6onpiie ornuumii Mexay texuomorusmu LAN u WAN. Bo
MHorux texHomorusix ~WAN  3azmeilicTBoBaHa  TEXHHUKa
MPEIBAPUTENILHO YCTAHABIMBAEMbIX BUPTYAJIbHBIX KaHAJOB,
UACHTU(PUKATOPHI KOTOPHIX MPUMEHSIOTCS B KAUECTBE aJPECOB.
Bce TexHonmoruum umeroT coOCTBeHHBIE (opmarbl KaapoB (B
texHosoruu ATM kanp naxke Ha3bIBaeTCsl MHAUe — STYEUKOMN)
1. KOHEYHO, COOCTBEHHBIE CTEKU MTPOTOKOJIOB.

He cnenyer myrarh WHTEpHET (CO CTPOYHON OYKBHI) C
WuTepHerom (¢ mpomucHoi OykBbl). IHTEpHET — 3TO camas
M3BECTHAsI M OXBATHIBAIOIIAS BECh MU pealTu3aIisl COCTaBHON
CeTH, MOCTpoeHHas Ha ocHoBe TexHosoruu TCP/IP.

UToOBI CcBSI3aTh MEXIY COOOW CETH, MOCTPOCHHBIC HA
OCHOBE  CTOJb  OTJIMYAIOIIMXCA  TEXHOJIOTHH,  HYXXHBI
JIOTIOJIHUTENbHBIE CPEJCTBA, U TaKHE CPEACTBA NMPEAOCTABIISIET
CETEBON YPOBEHB.

OyYHKIIUU CETEBOTO YPOBHS PEATM3YIOTCS:

e TIpyMNIOH MPOTOKOJIOB,;
e crenuaIbHBIMU yCTpOiicTBaMuU —
MapIIpyTU3aTOPAMH.

OpHoit w3 (QyHKIMI MapumpyTH3aTopa SBISETCS
¢dbuzmveckoe coeaMHEHHWE ceTel. MapmpyTuzarop HMeeT
HECKOJIbKO CeTEeBBIX MHTep(delicoB, mMoao0HBIX HHTepdeiicam
KOMIIBIOTEpPA, K KaKIOMY U3 KOTOPBIX MOXET OBITh
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MOJKIII0YEeHA OJHa ceTh. TakuM oOpa3oM, Bce HHTEpdench
MapuipyTu3aropa MOXHO CYMTaTh Yy3JIaMH Da3HbIX CeTeil.
MapmipyTuzaTtop MOXET OBITh peajr30BaH MPOTrPaMMHO Ha
0a3e yHHMBEpCAJBHOIO KOMIbIOTEpA (HalpUMep, THUIIOBas
koHpuryparms Unix wmm Windows BiiroyaeT mporpaMMHbIi
MOJyJab MapuipytuzaTopa). OnHaKo yaiie MapuipyTH3aTOphbl
peamu3yrorcss Ha 0a3ze CHEHUANIM3MPOBAHHBIX — AIMApaTHBIX
mwiarpopm. B cocraB  mporpammHOro - obecrnedyeHus
MapuIpyTu3aTropa BXOJAT MPOTOKOJIBHBIE MOJAYJIH CETEBOTO
YPOBHSI.

Hrtak, 4TOOBl CBS3aTh CETH, HEOOXOIMMO COCIWHUTH
BCE OTM CETH  MapuUIpyTU3aTopaMM M YCTaHOBHTH
MPOTOKOJIBHBIE MOJYJH CETEeBOI'O YPOBHS Ha BCE KOHEUHBIC
y3JIbl [IOJIb30BaTENeH, KOTOPhIE XOTEIN Obl CBS3BIBATHCS 4Yepe3
COCTaBHYIO CETb.

JlaHHble, KOTOpble HEOOXOAMMO IiepeiaTh uepes
COCTaBHYIO CE€Th, IIOCTYNIAIOT Ha CETEeBOH ypPOBEHb OT
BBILLICJIEKALIETO  TPAHCHOPTHOIO  YPOBHSA. OTHU  JaHHBIE
CHa0>Kal0TCS 3aTOJIOBKOM CETEBOTO YpOBHs. /laHHBIE BMeECTE C
3arojJoBKOM 00pa3yloT MmakeT — Tak HasbBaercs PDU
CETEBOTO YPOBHS. 3aroJIOBOK MaKeTa CETEBOTO YPOBHS MMEET
YHU(UIUPOBaHHbIN (opmar, He 3aBUCAIIUN OT (hopMaToOB
KaJpOB KaHAJTBHOTO YPOBHSA TEeX CeTel, KOTOphIE MOTYT
BXOJUTh B COCTaBHYIO C€Tb, M HECeT, Hapsay ¢ JApyrou
ciryeOHOoW MH(popMalMel, JaHHbIE 00 aapece Ha3HAYEHUS
3TOrO MaKera.

Jist TOro 4Tto0BI MPOTOKOJIBI CETEBOTO YPOBHS MOTIIH
JOCTABIIATh MaKeThl JIOOOMY y3]Iy COCTaBHOM CETH, 3TH Y3JIbl
JOJDKHBI MIMETh ajjpeca, YHUKAIbHBIE B TMpelesiaXx JaHHOU
COCTaBHOM ceTH. Takue ajpeca Ha3bIBAIOTCA CETEBBIMHU, WU
rio0anbHbIMU. KaxIplif y3em CcOCTaBHOM CeTH, KOTOPBIH
HaMepeH OOMEHMBAThCS JAaHHBIMM C JPYTMMH  Y3J1aMu
COCTaBHOH CETH, Hapsay C aJpecoM, Ha3HAYCHHBIM €My Ha
KaHaJIbHOM YPOBHE, JI0JIKEeH UMETh ceTeBoil ajipec. B makere B
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KayecTBE ajpeca Ha3HA4YeHHs JOJDKEH OBbITh yKa3zaH ajpec
CETEeBOTO YPOBHS, HAa OCHOBAaHUHU KOTOPOTO OIpEAEseTcs
MapLIpyT HaKeTa.

Onpenenenre MapiipyTa SIBISETCS BaXKHOW 3ajayeid
CETEBOIO YPOBHS. Mapuipyr OIMCHIBAETCS
MOCIIEI0BATENBHOCTRIO CeTel (MM MaplIpyTU3aTOPOB), 4Yepes
KOTOpBIE JOJDKEH HMPOMTH MakeT, 4ToObl MOnacTh K ajpecary.
Mapupyruzarop codupaer HHGOPMALIMIO O TOTIOJIOTHH CBSA3EH
MEXIy CETSIMH M Ha OCHOBE OTOW HWH(GOpPMAIMU CTPOUT
TaOIULBI KOMMYTAllUM, KOTOPbIE B JAHHOM CIy4ae HOCST
CHelHaIbHOE Ha3BaHUE TaOJINUIl MapILIPYTU3ALIUH.

B coorBercTBUM € MHOTIOYPOBHEBBIM  IOJXOAOM
CETEeBON ypOBEHb JUIsl pEelIeHUs CBOEW 3amauu olOpariaercs K
HIDKEJIEeXKAallleMy KaHalbHOMY YpOBHIO. Bech nyTh uepes
COCTaBHYIO CeTb pa30uBaeTcs Ha YYacTKH OT OIHOTO
MapuipyTuszaropa A0 JApYroro, IMNpUYEM KaXKIbld Y4acTOK
COOTBETCTBYET IIyTH YEpe3 OT/EIbHYIO CETh.

s Toro uytoObl mepenaTh MaKeT 4Yepe3 O4YepeTHYIO
CEeTb, CETEBOM YPOBEHb IOMEIIAET €ro B I0JIE JAHHBIX Kajpa
COOTBETCTBYIOIIEH KAHAJIBHOM TEXHOJIOTUH, YKa3blBasi B
3aroJIoBKE KaJipa KaHaJIbHBIN ajpec uHTepdelica Cleayoero
Mapmpyruszaropa. CeTb, UCHOIB3YyS CBOI  KaHAJIbHYIO
TEXHOJIOTHUIO, TIOCTABIISET KaJp C UHKAICYJIUPOBAHHBIM B HETO
[IAKETOM IO 3aJaHHOMY ajpecy. MapuipyTusaTop H3BIIEKAeT
MakeT U3 MpUOBIBIIET0 Kajapa M T1Ocie HeoOXoIuMoi
00paboTKH nepesacT MaKeT Ui nanbHenen
TPAHCIOPTUPOBKUA B CIEAYIOUIYI0 CE€Th, IPEIBAPUTEIHHO
yIIaKOBaB €ro B HOBBIA KaJp KaHAJIbHOIO YPOBHS B 0OOIIEM
cliy4ae JApYrol TexXHOJIOTHMH. TakuMm o00pa3oMm, CETEeBOM
YPOBEHb WIpacT pojb KOOPAMHATOpa, OPraHU3YIOIIEro
COBMECTHYIO paboTy ceTeil, IOCTPOEHHBIX Ha OCHOBE Pa3HbIX
TEXHOJIOTHM.

B ob6meMm ciyyae ¢GyHKIUU CETEBOro YPOBHS ILHpE,
yeM o0ecriedeHne oOMeHa B Ipejenax cocTaBHOM certu. Tak,
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CETEBOM YpOBEHb pELIAET 3aJauy CO3JaHUs HAJCKHBIX U
ruOKHX OapbepoB Ha IyTHU HEXKEJIATEIBHOTO TpaduKa MEXIy
CETSIMH.

B 3akmioyeHne OTMETHM, YTO Ha CETEBOM YpOBHE
ONpENEeNAoTCs  JBa BHAA IpPOTOKOJOB. llepBwlii  BUA
MapuIpyTU3UpyeMble IPOTOKOJIbl — PEANU3YIOT MPOIABHKEHUE
MaKeTOB 4epe3 ceTh. IMEHHO 3TH MPOTOKOJIBI OOBIYHO MMEIOT
B BHUJAY, KOIrJa TIOBOPAT O IHPOTOKOJIAX CETEBOTO YPOBHSL.
OpHako 4acTo K CETEBOMY YPOBHIO OTHOCST U APYroil BHJ
IIPOTOKOJIOB, Ha3bIBaEMBbIX MapUIpyTU3UPYIOLUMHU
[IPOTOKOJIAaMH, WM  IpoTOoKosiaMu  MapuipyTtuzamuu. C
MOMOILBI0 3THUX IPOTOKOJIOB MapLIPYTH3aTOPbl COOUPAIOT
MHPOPMALMIO O TOIOJIOTHH MEKCETEBBIX COCJAMHEHHH, Ha
OCHOBAaHHU KOTOPOM OCYILIECTBIs€TCS BbIOOp MapuipyTa
IIPOJBUKECHHUS TAKETOB.

TpaHcnopTHBI ypOBeHb

Ha nyTtu ot oTnpaBuTens K MojydaTeito MakeTbl MOTYT
OBbITh MCKA)KEHBI WJIN YTepsiHbl. XOTSI HEKOTOpPbIE MPUIOKEHUS
UMEIOT  COOCTBEHHBIE  cpelncTBa  00pabOTKM  OMIMOOK,
CYHIECTBYIOT M TAaKHE, KOTOPbIE IPEINOYNUTAIOT Cpa3sy HMEThb
JIeJI0 C HAJIe)KHBIM COEMHEHHUEM.

TpaHcropTHBIH YPOBEHB (transport layer)
obecrieunBaeT MPHUIOKEHUSIM HIIH BEPXHUM YPOBHSM CTEKa —
NPUKIaHOMY, TPEACTABICHUS W CEAHCOBOMY — Iepenady

JAHHBIX C TOM CTETICHBIO HAJC)KHOCTH, KOTOpask UM TPeOyeTCsl.
Mopnens OS| ompegenser nsATh KJIacCOB TPAaHCHOPTHOTO
cepBuca oT Huzmiero kiacca 0 g0 Beicmiero kiacca 4. OTH
BUJBI CEPBUCA OTJIMYAIOTCS KAYeCTBOM MPEIOCTABISIEMBIX
YCIIYT:  CPOYHOCTBIO,  BO3MOXXHOCTBIO  BOCCTAHOBJICHHS
MIPEPBAHHON CBS3H, HATUYUEM CPEJICTB MYIbTHUILUIEKCHPOBAHHUS
HCECKOJIBKHUX CO@)II/IHGHI/Iﬁ Me>1<}1y pa3J’II/I‘—IHBIMI/I HpI/IKJ'Ia)IHBIMI/I
MPOTOKOJIaMU 4epe3 OOIUN TPaHCIOPTHBI TPOTOKOMN, a
IJIaBHOE — CIIOCOOHOCTBIO K OOHapYXEHHUIO M HCIPABIICHUIO
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omMnOOK Tepefayn, TaKMX KaK MCKaKeHHe, NoTeps U
DyOIMpOBaHHE TTAKETOB.

BeiGop kilacca cepBUCa TPAaHCIIOPTHOTO  YPOBHS
OIIPEEISIeTCSl, ¢ OXHOW CTOPOHBI, TE€M, B KaKOW CTENCHU
3amada  oOecleyeHUs HAJEKHOCTU  PEIIACTCs  CaMUMHU
OPWIOKEHUSAMH ¥ TPOTOKOJIAMH  0ojiee BBICOKHX, YeM
TPAHCIIOPTHBIN, ypoBHeW. C Apyroil CTOPOHBI, 3TOT BbHIOOP
3aBUCHT OT TOTO, HACKOJBKO HAJEe)KHOM SBISIETCS CHCTEMa
TPaHCIOPTUPOBKH  JIAaHHBIX B  CETH, oOecreynBaeMas
YPOBHSIMH, PACHOJI0KEHHBIMH HIDKE TPAHCIOPTHOTO: CETEBBIM,
KaHAIBHBIM M (U3MYeCKUM. Tak, €Clii KayecTBO KaHaJOB
mepenayd  CBA3M  OYEHb  BBICOKOE M BEPOATHOCTD
BO3HUKHOBEHHUSI OINMOOK, HE OOHAPYKEHHBIX IPOTOKOJIAMH
Oomee  HU3KUX  ypPOBHEH, HEBEIMKAa, TO  pa3syMHO
BOCIIOJIb30BAaThCSl  OJHMM W3  OOJIETYEHHBIX  CEPBUCOB
TPaHCIIOPTHOTO YPOBHS, HE 00pEeMEHEHHBIX
MHOTOYHCIICHHBIMHA TPOBEPKaMH, KBUTUPOBAHHEM W JIPYTHMHU
pUeMaMH TOBBIICHHUS HaIeKHOCTH. Eciy e TpaHCTIOpTHBIE
CpeAcTBa HWKHHMX YpPOBHEW OYEHb HEHAJEXKHBI, TO
1esnecoobpa3Ho 0OpaTUThCS K Haubosee pa3BUTOMY CEPBUCY
TPAaHCIOPTHOTO yPOBHS, KOTOPBI paboTaer, WCIONb3ys
MaKCUMYM CPEJICTB Ul OOHApY>KEHHs U YCTPaHEHUs OIIMOOK,
BKJIIOYasi IpPEIBAapUTEIbHOE  YCTAHOBJIEHHE JIOTMYECKOTO
COCJMHEHUs,  KOHTPOJb  JOCTaBKM  COOOIIEHHH 1O
KOHTPOJIBHBIM CyMMaM W IHKJIAYECKOH HyMepaIiH IaKeTOB,
YCTaHOBJICHHE TaliM-ayTOB TIOCTAaBKHU U T. II.

Bce mpoTokosbl, HaUMHAS ¢ TPAHCIIOPTHOTO YPOBHS U
BBIIIE, PEAINU3YIOTCS MPOTPaMMHBIMU CPEJICTBAMHM KOHEYHBIX
Y3JI0B CETH — KOMIIOHEHTAMH HX CETEBBIX OMNEPAI[MOHHBIX
cucreM. B kadecTBe mpHuMepa TpPaHCHOPTHBIX IPOTOKOJIOB
MoxHO npuBecTH tporokosnbl TCP u UDP creka TCP/ IP u
npotokoa SPX crexa Novell.

[IpoTOKONIBI HMKHHUX YEThIPEX YpOBHEH 0000ILEHHO
Ha3bIBAlOT CETEBBIM  TPAHCIOPTOM, WJIM TPAHCIOPTHOU
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MOJICUCTEMON, TaK KaKk OHHM IOJHOCTBIO pElIaloT 3ajady
TPAHCHOPTUPOBKH COOOLIEHUH € 3a/laHHBIM YPOBHEM KauecTBa
B COCTaBHBIX CE€TAX C IPOU3BOJBHOM TOIOJOTHEH U
pasnuuyHbIMM  TexHoJorusmMu. OctaBuivecs TpU BEPXHUX
YPOBHA peIIAlOT 33Jaydl MPEAOCTABICHUSA IPHKIAIHBIX
CEpBUCOB,  HUCHOJb3ysd  HIKEIEXKAL[YI0  TPAHCHOPTHYIO
MOJICUCTEMY.

CeaHcoBbIi YPOBEHD

CeancoBblii  ypoBeHb  (Session layer)  ympasiser
B3aUMOJICICTBUEM CTOPOH: (UKCHUpYeT, Kakas M3 CTOPOH
SBIISICTCS AKTUBHOW B HACTOSIIIMH MOMEHT, M IPEIOCTaBISIET
CpeACTBa CUHXPOHM3ALIUHU ceaHca. DTHU CPEeACTBa MO3BOJISIOT B
XOJIe JUTMHHBIX Tepeiad COXPAHATh HHPOPMALIUIO O COCTOSTHHU
3THX Iepefad B BHJIE KOHTPOJBbHBIX TOUYEK, YTOOBI B Cilydae
OTKa3a MOXHO OBUIO BEpHYThCS Ha3aa K IOCIEIHEH
KOHTPOJIbHOM TOYKe, a He HayMHaTh Bce ¢ Hadana. Ha
MPAaKTUKE HEMHOTHE TNPWIOKEHHUS HCIOJIB3YIOT CEaHCOBBIN
YPOBEHb, M OH pEIKO pealu3yercsi B BHJE OTAEIbHbIX
NpOTOKOJIOB. DYHKIMK ATOTO YPOBHS YacTO OOBEIUHSIOT C
(GYHKIMAMU TMPHUKIAJHOTO YPOBHS M PEATM3YIOT B OJHOM
MIPOTOKOJIE.

YpoBenb npeacraBjieHus

VYpoBens mpezcraBieHus (presentation layer), kax
SBCTBYeT W3 €ro Ha3BaHUS, 00ECHEUMBACT IPEJICTABICHHUE
neperaBaeMoil mo cetu MHPOpMaILUH, HE MEHSS MPU ITOM €€
cojiepKaHus. 3a cyeT YpOBHs IpeJCTaBlIeHUs] WH(pOpMaIys,
nepeaaBaeMasi IPUKIATHBIM YPOBHEM OJIHOW CHCTEMBI, BCET/Ia
MOHATHA NMPHUKIIAJHOMY YPOBHIO Ipyroi cucteMsl. C MOMOIIBIO
CPEACTB JIaHHOTO YPOBHSI TPOTOKOJBI TPHUKIATHBIX YPOBHEH
MOTYT  MpeoJoJeTh  CHHTAaKCHYECKHWE  pasiuyus B
MPEJICTaBIICHUN NTAHHBIX MM )K€ PAa3JINYHsi B KOJaX CHMBOJIOB,
Hanpumep kogoB ASCIlI u EBCDIC. Ha stom ypoBHE MOryT
BBHITIOJIHATECSL MM(ppOBaHUE © Jemr(pPUpPOBAHUE JTaHHBIX,
Omaromapst  KOTOPBIM ~ CEKPETHOCTh  OOMEHa  JaHHBIMU
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obecrieunBaeTcsi cpasy JUIsi BCeX MPHUKIAIHBIX CIYXO.
[IpumepoMm Takoro mpoTOKOJIA SIBIASETCA MpoTokosn SSL
(Secure Socket Layer — cnoii 3alIMINEHHBIX COKETOB),
KOTOPBIN 00ecreunBaeT CEKPETHBI 00MEH COOOIIECHUSIMH ISt
MIPOTOKOJIOB MPHUKIIaTHOTO YpoBHs cteka TCP/IP.

IpuxkaaaHoii ypoBeHb

[Mpuknaguoit ypoeens (application layer) — »sto B
JeHCTBUTEIILHOCTH POCTO Habop pasHo0Opa3HBIX
MPOTOKOJIOB, C TIOMOIIBIO KOTOPBIX TIOJB30BAaTENIM CETH
MOJy4YaroT JOCTYH K pa3felsieMbIM pecypcaM, TaKuM Kak
Gbaiinel, TPUHTEPHl WM THUIIEPTEKCTOBBIE BEO-CTPAHUIIBI, a
TaKXKe OPraHU3yIOT CBOIO COBMECTHYIO palboTy, Hampumep, Mo
IIPOTOKOJIYy 3JIEKTPOHHOM MOYThl. EquHMNA AaHHBIX, KOTOPOH
ONEpUPYET TIPUKJIAIHOW YpPOBEHb, OOBIYHO HA3BIBACTCS
coobmiennem. CymiecTByeT OYeHb OOJBIIOE pa3sHOOOpasue
MPOTOKOJIOB M  COOTBETCTBYKOIIUX CIY)XO TPUKIAIHOTO
ypoBHs. K mpoTOKONaM NPUKIATHOTO YPOBHS OTHOCHTCS, B
YaCTHOCTH, YNOMMHaBIIUKcsa paHee mnpoTtokon HTTP, c
MOMOIIIBI0  KOTOpOTO Opay3ep B3aMMOACWUCTBYEeT C BeO-
cepBepoM. IlpuBenem B kauecTBe MpHUMeEpa TAK)KE HECKOJIBKO
Han0oJiee pacrpoCTPAHEHHBIX pPeaTu3aIiil CETEBbIX (PallIOBBIX
cnyx6: NFS u FTP B creke TCP/IP, SMB B Microsoft
Windows, NCP B oneparonnoii cucreme Novell NetWare.
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Jlexuus 5. Mogeab OSI u ceTu ¢ KoMMyTanueil KaHAJIOB.
CTeKkn KOMMYHUKAIIMOHHBIX TEXHOJIOT Wl

Kak yxe Obuto ymomsiHyTo, Moaens OSI| omnmchiBaeT
MIPOLIECC B3aMMOJICUCTBUS YCTPOMCTB B CETH C KOMMYyTalUen
MaKeTOB. A Kak jk€ OOCTOMT JeJl0o C CeTIMH KOMMYTaluu
kaHanoB? CyliecTByeT JU Il HUX COOCTBEHHAs CIPaBOYHAS
Mojenb? MOXKHO JIM CONOCTaBUTh (YHKIHMU TEXHOJIOTHH
KOMMYTallUH KaHAJIOB ¢ ypoBHsIMH Moaenu OSI?

Ha, nns  mpencTaBieHUS  CTPYKTYpPBl — CPE/ACTB
MEXKCETEBOI0 B3aUMOJICHCTBUS ceTell ¢ KOMMYTAIlMel KaHaIO0B
TaKkKe€  HCIOJB3YeTCS  MHOTOYPOBHEBBIM  TOIXOX, B
COOTBETCTBUM C  KOTOPHIM  CYHIECTBYIOT  HPOTOKOJIBI
HECKOJIbKMX YpOBHEH, oOpasyrommx wuepapxuro. OmHaKo
oOmieli crnpaBoyHOW Moxenu, nomoOHoi Mmoxenmu OSI, st
ceTeld ¢ KOMMYTalMel KaHAJIOB He cymecTtByeT. Hampumep,
pa3iIuyYHbIE THUIIBI TEIEPOHHBIX CETe HMMEIT COOCTBEHHBIE
CTEKH IPOTOKOJIOB, OTJIMYAIOIINECS KOJIMYECTBOM YPOBHEU U
pacnpenenenueM GYHKIUNA Mexay ypoBHAMU. [lepBuuHbie
cetu, Takue kak SDH wumu DWDM, Ttakke o0Omamaror
COOCTBEHHOI nepapxueit mpoTokonoB. CUTyalus yCIoKHIETCS
eIle ¥ TeM, YTO MPAKTUYECKH BCE TUIBI COBPEMEHHBIX CETEH ¢
KOMMYyTalliel KaHaIOB 3aJIeHCTBYIOT 3Ty TEXHUKY TOJIBKO JJIsi
mepeayd  TOJb30BaTeIbCKUX JIAHHBIX, a JUIS  yIPaBJICHUS
MPOLIECCOM YCTAHOBJICHHsI COEIMHEHUH B CETHU U OOIIero
VIpPaBIEHUS CEThI0 MPUMEHSIOT TEXHUKY KOMMYTAIHH
nakeToB. Takumu ceTsiMM SABISOTCS, Hampumep, cetu ISDN,
SDH, DWDM.

Hnsg  cerel ¢ KOMMYyTalUMEed IIaKETOB CETH C
KOMMYTaIMel KaHAJIOB MPEIOCTABISIOT CEPBUC (PH3HUECKOTO
YPOBHS, XOTSI CaMU OHH YCTPOEHBI OCTATOYHO CIOXKHO U
MOJIICPY)KUBAIOT COOCTBEHHYIO HEPAPXHUIO TIPOTOKOJIOB.

PaccmoTpuM, Kk mpumepy, Ciydail, KOTJa HECKOJIBKO
JIOKAJIbHBIX MTAKETHBIX CETEH CBSA3BIBAIOTCS MEXIy cO00i uepes
nudpoByro TenedhoHHyro cerb. OueBHAHO, YTO (YHKIUU
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CO3/IaHUS COCTAaBHOM CETH BBINOJHSIOT IPOTOKOJBI CETEBOIO
YPOBHSI, IIO9TOMY Mbl YCTaHABJIUBAaeM B KaXKJIOM JIOKaIbHOM
ceTd Mapuipytusatop. MapumpyTuzarop JOKEH OBITh
OCHaIlleH UHTepdeiicoM, CIOCOOHBIM YCTAHOBUTh COEIMHEHHE
gyepe3 Telne(oHHYI0 CeTh C APYroi JIOKanbHOU cerbio. Ilocie
TOr0 KaK TaKO€ COEIMHEHHE YCTaHOBIIEHO, B Tele()OHHOM ceTH
oOpa3yercs HOTOK OHWTOB, NEPEIAaBAEMBIX C TOCTOSHHON
CKOPOCTBIO. 910 COEIMHEHUE u IpeAOoCTaBIIAET
MapuipyTuzaropam cepBuc (usmueckoro ypoBHs. s Toro
4TOOBl OpPraHu30BaTh Iepejady AAaHHBIX, MapLIpyTHU3aTOPbI
WCTOJNB3YIOT TOBEPX 3TOr0 (hPU3MUYECKOr0 KaHalla KaKoW-Ir0o
JBYXTOYEYHBII IPOTOKOJ KaHAJIbHOI'O YPOBHS.

VYHUBEpCAIBHBIA TE3UC O II0Jb3€ CTAHAAPTU3ALMH,
CIpaBeIMBBINA Ul BCEX OTpacieil, B KOMIBIOTEPHBIX CETIX
npuobperaer ocodoe 3HaueHue. CyTh CETH — 3TO COSAUHEHHE
pa3HoOro o060OpynOBaHMS, a 3HAYMUT, MpobIeMa COBMECTUMOCTH
SIBJIAETCS 3/1€Ch OJJHOM 13 Hanbosee ocTpbiX. bes3 cornacoBanus
BCEMH IPOU3BOJAUTEISIMA OOLICTIPUHATHIX CTaHAAPTOB JUIs
o0OpyIOBaHUSI W  TPOTOKOJOB  TpOTpecc B  Jiene
«CTPOUTENBbCTBAa» ceTell Obul Obl HeBO3MOXeH. [loaTomy Bce
pa3BUTHE KOMIBIOTEPHOM OTpacid, B KOHEYHOM CYETe,
OTPaXEHO B CTaHAapTax — Jt00ast HOBasi TEXHOJOTHS TOJBKO
TOTJ1a IPUOOPETAET «3aKOHHBII» CTaTyC, KOTJa ee CoiepKaHue
3aKpEIISETCS B COOTBETCTBYIOLIEM CTaHJAPTE.

B KOMIIBIOTEpHBIX CETAX WAECOJIOTUYECKON OCHOBOU
CTaHJApTU3alUU SBISETCS PACCMOTPEHHAs paHee MOJEIb
B3aUMOJICHCTBHS OTKPBITHIX cucteM (OSI).

IlonsiTHE OTKPBLITOH CHCTEMBI

OTkppITOll MOXKET OBITh Ha3BaHa JrO0as cucTema
(xommbroTEp, BbIUMCIAUTENBHAs ceTb, OC, mnporpamMmHbIN
MaKeT, JApYyrue ammapaTHble U MpOrpaMMHbIE MPOIYKTHI),
KOTOpasi IOCTPOEHAa B  COOTBETCTBUM C  OTKPBITBIMH
crienupUKaIsIMH.
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HanoMHuMm, 4TO mOJ TEPMHUHOM «cHemuduKanus» B
BBIUUCIIUTENILHOW TEXHUKE IOHMMAT (OpManu30BaHHOE
ONMCAaHME aNNapaTHbIX WIM [POrPpaMMHBIX KOMIIOHEHTOB,
coco0oB MX  (YHKIHMOHMPOBAHUS, B3aUMOJEHCTBUSA C
IPYTUMH KOMIIOHEHTAMH, YCJIOBUH SKCIUTyaTallld, OCOOBIX
xapakTepucTuk. IIoHATHO, 4YTrO He BesKkas cnenuduranus
ABNSICTCA CTaHAApTOM. lloA OTKPHITBIMH CHEeUU(UKATUSIMH
IIOHUMAIOTCS oInyOJIMKOBaHHbIE, 00I1IeI0CTyIIHBIE
cnieun(UKaum, COOTBETCTBYIOIINE CTaHAAPTaM U NMPHUHSTHIC B
pe3yabTare JIOCTUXKEHUS COIJIacus I0CJ€ BCECTOPOHHErO
00CYXJIeHUS] BCEMHU 3aMHTEPECOBAaHHBIMH CTOPOHAMH.

Hcnonb3oBanue mnpu pa3pabOTKe CHCTEM OTKPBITHIX
cnienn(UKauil MO3BONISIET TPETHUM CTOPOHAM pa3pabaThIBaTh
IUI 3TUX CUCTEM pa3jIMyHble allapaTHble WU HNPOTrpaMMHBbIE
CpeACTBa pacIIUpeHus] U MOAU(DUKAIMKM, a TAKKe CO3/1aBaTh
IIPOrpaMMHO-alapaTHbIe KOMILJIEKCHl M3 NMPOJYKTOB Pa3HbIX
IIPOU3BOUTENIEH.

OTKpBITBII XapakTep CTaHAApPTOB M clelu(uKanui
BaKEH HE TOJIBKO /11 KOMMYHHUKALlMOHHBIX IIPOTOKOJIOB, HO U
IUIl pa3HOOOpA3HBIX YCTPOWCTB M IMPOrpamMM, BBITYCKAEMBIX
Uig moctpoeHus: cetu. HykHO OTMETUTB, YTO OOJIBLIIMHCTBO
CTaHJApTOB, MPUHUMAEMbIX CETOJAHS, HOCAT OTKPBITHIN
xapakrep. Bpems 3akpbIThIX CHUCTEM, TOUHBIE clielU(UKALNU
Ha KOTOpbIE OBUIM M3BECTHBI TOJBKO (PHPME-TIIPOU3BOIUTEINIO,
yuuto. Bece oco3Hamu, 4TO BO3MOXKHOCTb B3aUMOJCHCTBUS C
NPOAYKTAMM KOHKYPEHTOB HE CHMIKaeT, a HaobopoT,
MOBBIIIAET IEHHOCTh M3ZENus, TaK KaK MO3BOJISIET MPUMEHATh
ero B OOJbLIEM KOJIMYECTBE pabOTalOIUX CeTel, cOOpaHHbIX
13 MPOAYKTOB PasHbIX npousBoautenen. Iloatomy naxe takue
¢upmbl, kak IBM, Novell u Microsoft, panee BbimyckaBmve
3aKpBIThIE  CHUCTEMBI, CEroJHS aKTUBHO Y4YacTBYIOT B
pa3paboTKe OTKPBITBIX CTAHJAPTOB M NMPUMEHSIOT UX B CBOUX
MPOJYKTAaX.



95

Jlis peanbHBIX CHUCTEM II0JIHAs OTKPBITOCTH SIBISETCS
HEJOCTHXKUMBIM HjeanoM. Kak mnpaBuio, Jaxke B CHUCTEMax,
Ha3bIBAEMBIX OTKPBITHIMH, ITOMY ONPEIEIICHUIO
COOTBETCTBYIOT JIMILIb HEKOTOpPbIE YacTH, NOJAEP)KUBAIOLINE
BHeIIHWE uHTepdeiickl. Hampumep, OTKpPHITOCTH cemeicTBa
OnepanuoHHbIX cucteM UNIX 3akiroyaercs, MOMHUMO BCEro
IIPOYET0, B HAIMYUU CTAHJAPTU30BAHHOIO IPOrPAMMHOIO
uHTepdeiica Mexny SApOM U NMPHIOKEHUSIMH, YTO IO3BOJISIET
JIETKO TEPEHOCUTD MPHIIOKEHUS U3 Cpeibl OHOoM Bepcun Unix
B CpeAy IpYroi BEpCHH.

Mogens OSI|  kacaercss TONBKO OJHOTO aCIIEKTa
OTKpPBITOCTH, @ HMEHHO —  OTKPBITOCTH  CpEICTB
B3aUMO/JICICTBUSL YCTPOICTB, CBA3aHHBIX B KOMIIBIOTEPHYIO
CeTh. 3/1eChb NOJ OTKPBHITOM CHCTEMON IHOHUMAETCs CETEeBOE
YCTPOMCTBO, TOTOBOE  B3aUMOJEHCTBOBATb C  JIPYIHMMH
CeTeBBIMM  YCTPOHCTBAMHU IO CTAaHAAPTHBIM  IIPaBUIIAM,
ompenensonmM  Gopmar,  comepkaHue M 3HAYCHHE
IIPUHUMAEMBIX U OTIPABISEMBIX COOOILEHUI.

Ecnu nBe cetu mocTpoeHsl ¢ COONI0ACHUEM IPUHIIUIIOB
OTKPBITOCTH, 3TO JAET CIAEAYIOUINE IPEUMYIIECTBA!

® BO3MOXKHOCTb TIOCTPOEHHUS CETH W3 allapaTHBIX M
MPOrPaMMHBIX CPEACTB PA3IMYHBIX MMPOU3BOJUTENEH,
IIPUIEPKUBAIOIINXCS OJHOTO U TOTO K€ CTaHJapTa;

e (Oe30o0Jie3HEHHAs 3aMeHa OTHEJILHBIX KOMIIOHEHTOB
CEeTH IpyruMu, 0oJjiee COBEPILIEHHBIMH, YTO MO3BOJISET
CETH pa3BUBAThCSI C MUHUMAJIbHBIMU 3aTpaTaMu;

® JIETKOCTb CONPSIKEHUS OJTHOM CETHU C IPYTrOu.

HceToyHuKH CTAaHAAPTOB

PaboThl Mo cTaHAapTU3alUU BBIYUCIUTENBHBIX CETeH
BeAyTcsl ~ OONBIIMM  KOJIMYECTBOM  opraHuzammii. B
3aBHCHMOCTH OT CTaTyca OpraHu3alui pa3InyaioT Cleayolne
BH/IbI CTAHAAPTOB:

® CTaHIapThl OTAENBHBIX (QUPM, HampuMmep CTeK
npotokosioB SNA kommanuu IBM wnmu rpaduaeckuit
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unreppeiic OPEN LOOK mns  Unix-cucrem
KOMIIaHUHU Sun;

® CTaHMAPTHI CHCIHATBHBIX KOMUTETOB U O00bCIMHEHUI
CO3/AI0TCSI HECKOJbKMMHU KOMIIAHHUSIMH, HalpuMep
cranaaptel TexHoioruu ATM, paspabareiBacMble
crenuagbHO co3maHHbIM 00senuHeHneM ATM Forum,
KOTOpoe HacuuThiBaeT oOkoyi0 100 KOJIEKTUBHBIX
YY4aCTHHMKOB, WJIM CTaHmapThl coro3a Fast Ethernet
Alliance, xacarommecs texgomorun 100 MoOur
Ethernet;

¢ HaIMOHAJbHBIC CTAaHAAPTHI, HAMPUMEpP CTAaHAAPT
FDDI, npencraBisionuii OAMH U3 MHOTOYHCICHHBIX
craugaptoB wuHctutyra ANSI, wumum  cranmapTsl
0e30MacHOCTH TUTSt OTIePAITMOHHBIX CHUCTEM,
pazpaboranabie 1ieHTpoM NCSC Munucrepcra
ob6oponsl CIIIA;

® MEXJIYHApOJHbIE CTaHAAPTHI, HANPUMEP MOJEIb U
CTEK KOMMYHHKAITMOHHBIX MIPOTOKOJIOB
MexnyHapoaHOM OpraHu3aldM 10 CTaHIAPTU3ALUU
(1SO), MHOT'OYUCJIEHHBIE CTaHJapThl
MexaynapoaHoro coro3a siekrpocssizu (ITU), B Tom
qrclie CTaHAApThl Ha CETH C KOMMYTAIlMeill MakeToB
X.25, cetu Frame Relay, ISDN, moxeMbl 1 MHOTHE
IpyTHe.

Hekoropeie cTaHmapThl, HEMPEPHIBHO pPa3BUBASICH,
MOTYT TEpeXOauTh W3 OJHOW KaTeropud B JApyryio. B
YaCTHOCTH, (UPMEHHBIC  CTaHAApPTBl HA  TPOAYKIIHIO,
MOJIYYHBIIYIO HIMPOKOE pacmpocTpaHeHHe, 00BIYHO
CTAaHOBATCS MEXJTYHApOIHBIMU CTaHJIAPTaMH Je-(PaKTo, Tak
KaK BBIHYX/IAIOT MPOU3BOAUTENCH U3 pa3HbIX CTPaH CIEA0BATh
(GbupMeHHBIM CTaHAapTaM, 4TOObl 00ECIEUYUTh COBMECTUMOCTD
CBOMX U3JIEIUNA C ITUMH MOMYJISIPHBIMH MPOTYKTaMHU.

Bonee Toro, BBHJYy IIMPOKOTO PACIPOCTPAHCHHUS
HEKOTOpbIe (PMPMEHHBIE CTAHAAPTHI CTAHOBATCS OCHOBOM IS
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HAIlMOHAJIBHBIX W MEXAYHApOIHBIX CTaHIAPTOB Je-IOpe.
Hanpuwmep, CTa"aapT Ethernet, TIEPBOHAYAIBHO
pa3paborannbiii kommanusmu Digital Equipment, Intel u
Xerox, uepe3 HEKOTOPOE BPEMsS M B HECKOJIBKO H3MEHEHHOM
BHJIe OBLT MPHUHAT Kak HanuoHanbHbIN cranaapt IEEE 802.3, a
3ateM opranusamus 1SO  yrBepamiia ero B KadecTBe
MexayHapoaroro ctagaapta 1SO 8802.3.

SlpkUM  TIPUMEPOM  OTKPBITOH CHCTEMBI  SIBISICTCS
WuTepHer. DTa MeXIyHApOIHAsl CETh pa3BUBAJach B MOJHOM
COOTBETCTBHUM C  TPEOOBaHHUSMHU, TMPEIBSIBIIEMBIMA K
OTKPBITBIM ~ CHUCTeMaM. B pa3paboTke ee CTaHAapTOB
NPUHUMAIIA YYaCTHE THICSYHM CICIHUAIMCTOB-TIOJb30BATEICH
9TOM CeTHM W3 Pa3NUYHBIX yHUBEPCUTETOB, HAYYHBIX
opraHuzanii u QUPM-POU3BOAMTENCH BBIUUCIUTEILHOU
anmapaTypsl ¥ MPOrPaMMHOTO OOecIredeHHsI, padOTaMUX B
pa3Hbix crpanax. CaMoO Ha3BaHUE CTAHIAAPTOB, ONPEACISIFOIINX
pabory WHTepHera, — TeMmbl s oOcyxneHus (Request For
Comments, RFC) — mnoka3siBaeT TIJaCHBIi M OTKPBITHIH
XapakTep MPUHUMAEMBIX CTaHAapToOB. B pesynbrate MHTEpHET
cymen 00beIUMHHUTh B cebe pazHooOpazHoe 00OpyAOBaHUE U
nporpaMMHOEe  OoOecriedeHHe OTPOMHOTO  YHCia  CeTew,
pa3dpocaHHBIX IO BceMy MHUpY. BBuay nmoctostHHOM pactymien
nomynsipaoctn  MHTepHeTa apokymeHTel RFC  cranoBsTCA
MEXIYHApOAHBIMU  CTaHAapTaMu Je-GpakTo, MHOTHE U3
KOTOPBIX  3aTeéM  MPHOOpETaloT  CcTaryCc  O(UIMATbHBIX
MEXAYHApOAHBIX CTaHJAPTOB B Pe3yabTaTe MX YTBEPKIACHUS
KaKOH-TMO0 OpraHu3amuei 1Mo CTaHAapTH3alNU, KaK IMpaBUiIo,
ISOu ITU-T.

CymectByeT HECKOJIBKO OpTraHU3aIMOHHBIX
MoJIpa3/ieieHnii, OTBEYAIOIIMX 32 Pa3BUTHE U, B YACTHOCTH, 32
CTaHJAPTH3AIMIO APXUTEKTYpPHl M TIPOTOKOJOB MHTEpHETA.
OCHOBHBIM W3 HHUX SBISETCS HAYYHO-aAMHUHHCTPATHBHOE
coobmectso  Mutepuera  (Internet  Society, ISOC),
oobenunstomee okosno 100 000 yenoBek, KOTOpoe 3aHUMAETCS



98

COIHUATBHBIMH, MOJUTHICCKUMHU M TEXHUICCKUMH POOIeMaMu
sBosonuu MHTepHerTa.

[Ton ympaBnenunem ISOC pabGoraer coBeT 1O
apxurektype Murepuera (Internet Architecture Board, IAB). B
IAB Bxomst nBe ocHoBHble rpymmbl: Internet Research Task
Force (IRTF) u Internet Engineering Task Force (IETF). IRTF
KOOPAWHHUPYET OJTOCPOYHBIC HCCICIOBATEIECKUE MPOCKTHI

mo mpotokonam TCP/IP. IETF — s1o umKeHepHas rpyia,
KOTOpasi 3aHUMAeTCs PEHICHHUEM TEKYIIUX TEeXHHYECKUX
npobimem  HMuatepnera.  MmMeHHO IETF  ompenenser

crenpUKay, KOTOPBIE 3aTeM CTAHOBSTCS CTaHJIAPTAMU
Wutepnera. Ilporecc pa3pabOTKu ¥ MPUHATHS CTaHAApTa IS
npotokojia UHTepHEeTa COCTOUT U3 psifia 00s13aTeIbHBIX ITAIOB,
WK CTaJIHIA, BKITIOYAFOIITIX HETPEMECHHYIO
IKCIIEPUMEHTAIILHYIO MIPOBEPKY.

B cooTBeTCTBHM C MPUHIIMIIOM OTKpbITOCTH MHTEpHETA
Bce nokyMmeHThl RFC, B otnuume, ckaxkeM, ot crangaptos 1SO,
HaxosaTcs B cBoOboaHOM goctymne. Cnrcok RFC mMoxHO HaiiTy,
B YAaCTHOCTH, Ha caiite wWww.rfc-editor.org.

CranpapTHble CTeKH KOMMYHUKAIMOHHBIX
NMPOTOKOJIOB

BaxueiimuM  HampaBieHMEM — CTaHIApTU3allUd B
00JacTH BBIYUCIIUTEIBHBIX CETEH SIBIISETCS CTaHIApTU3AIUS
KOMMYHHKAITMOHHBIX TPOTOKOJOB. Hambonee wu3BecTHBIMU
crekamu mporokosioB sBisitorcs: OSl, TCP/IP, IPX/SPX,
NetBIOS/SMB, DECnet, SNA (He Bce W3 HUX MPUMEHSIOTCS
CEerO/IHsI Ha IPAKTHKE).

Crex OSI

Baxno paznmuate momens OSl m crexk mpoTokosoB
OSI. B To Bpems kak moaens OSI sBisieTcst KOHLIENTYalbHON
CXeMOH B3aWMOJICUCTBUS OTKPHITHIX cucteM, crek OSl
npeacTaBisier co0oi Habop coenu@uKanuii KOHKPETHBIX
MTPOTOKOJIOB.
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B oTnuume ot Apyrux CTeKoB MpoTokojoB, crek OSI
MOJIHOCThIO ~ cooTBeTcTBYeT  Moxenun  OSl,  Bkioyas
crnenuguKaluu  MPOTOKOJIOB JUII BCEX CEMHU YpOBHEH
B3aUMOJICHCTBUSI, OMNPEICICHHBIX B 3TOM MOJEIU. ITO H
MOHATHO, pa3paboTunku creka OS| ncnons3zosanu mogens OSI
KaK IPsIMOE PYKOBOJICTBO K JICHCTBUIO.

[Tporokonmsl creka OS| oTnu4aer CIOKHOCTE W
HEOJJTHO3HAYHOCTh CIeU(UKAIMA. DTH CBOKCTBA SIBUJIKCH
pe3yabTaToM  OOLIed MOJUTHKH  pa3pabOTYMKOB  CTEKa,
CTPEMHBILIUXCS  YY4eCTh B  CBOMX  IIPOTOKOJIaX  BCe
MHOrooOpasue yxXKe CYIIECTBYIOIIMX W  TOSBIISIOIIUXCS
texHonoruii. Ha ¢usmueckoM u kanaiapbHOM ypoBHsX ctek OSI|
nojepkuBaeT mpotokossl Ethernet, Token Ring, FDDI, a
takke mpotokoisl LLC, X.25 u ISDN, To ecth ncnons3yet Bce
pa3paboTaHHBIC BHE CTEKa IMOMYJSPHBIC MPOTOKOJBI HIKHUX
YpOBHEH, Kak H OONBIIMHCTBO JApYyrux cTekoB. CereBoii
YPOBEHb BKJIIOYAET CPAaBHUTEIBHO pPEAKO HCHOIb3yeMbIC
npotokosnsl Connection- | oriented Network Protocol (CONP)
u Connectionless Network Protocol (CLNP). Kak cienyer u3
HA3BaHWM, MEPBBI M3 HUX OPHUEHTHPOBAH HA COCAMHECHHE
(connection-oriented), Bropoit — HeTt (connectionless).

Bbonee momymsipHbI MPOTOKOJBI MAapUIPYTH3AIUU CTEKa
OSl: ES-IS (End System — Intermediate System) mexnmay
KOHEYHOH U mpoMexyTouHoii cuctemamu u IS-1S (Intermediate
System — | Intermediate System) Mexay mpoMeKyTOYHBIMU
CHUCTEMaMHU.

TpaucrioptHbIii ypoBeHb creka OS| B cooTBeTcTBHU C
GbyHKIUSAMU, oOmpeneileHHbIMU ans Hero B wmomenu OSl,
CKpPBIBACT pa3U4Msl MEXKIYy CETeBBIMH CEpBHCAMH C
YCTaHOBJICHHEM COEIMHEHUS U 0€3 YCTAaHOBIIEHUSI COSTUHEHHS,
TaKk dYTO TIIOJIb30BATEeN TOJY4aloT TpedyeMoe KadecTBO
O0CTy)KMBaHUSI HE3aBUCHUMO OT HHUKEIEXKAIIero CETeBOro
ypoBHA. YToObI oOecneduTh 35TO, TPAHCIOPTHHI YPOBEHb
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TpeOyer, dYTOOBI IMOJIB30BATENh 3aJal HYXHOE KadecTBO
00CITy>)KMBaHUSI.

CnyxObl  TIPUKJIQMHOTO  YPOBHS  O0ECIEUMBAIOT
nepenavy (aiyioB, SMYISAIUI0 TEPMHUHATA, CIYKOy KaTaloroB
u nouty. M3 Hux Hanboree MOMYISIPHBIMU SIBIISIIOTCS CITyxkO0a
katasioroB (cranmapT X.500), snexkrponHas moura (X.400),
IIPOTOKOJI  BuUpTyasbHOro tepmuHaia (VTP), mnpoTtokon
nepefaayd, jgocryma u ymnpasienus ¢aitamu  (FTAM),
MIPOTOKOJI IEPECHUIKH U yripaBiieHus padbotamu (JTM).

Crek IPX/SPX

Crek IPX/SPX sBnsieTcss OpUTHHAIBHBIM  CTEKOM
npotokonoB (Gupmbel Novell, paspaboranusiM UIs ceTeBOM
onepanonHoii cuctemsl NetWare eme B Hagane 80-x rojos.
Haspanwue creky manu MpOTOKOIBI CETEBOTO U TPAHCIOPTHOTO
yposaeit — Internetwork Packet Exchange (IPX) u Sequenced
Packet Exchange (SPX). K cereBoMy ypOBHIO 3TOro CTeKa
OTHECEHBI TaKKe MPOTOKOJIbI MapupyTuzauuu RIP u NLSP. A
B KauecTBE IMPEJICTaBUTENEeH TpeX BEPXHHUX YPOBHEW Ha
PHUCYHKE MPHUBEIEHBI JIBa MOIMYJSPHBIX MPOTOKOJA: MPOTOKOI
yaaieHHoro pocrymna k ¢aiizam NetWare Core Protocol (NCP)
U TPOTOKOJ OOBSBICHUS O cepBucax Service Advertising
Protocol (SAP).

Hdo 1996 rama crtek IPX/SPX Obu1 GeccriopHbIM
MHUPOBBIM JIMJIEPOM IO YHUCITY YCTAHOBJIEHHBIX KOMHWH, HO
3aTeM KapTHHA pe3ko u3MeHuaach — crek TCP/IP mo temnam
pocTa yHcia YCTAaHOBOK HAaMHOTO CTajl OIepexarb Apyrue
cTtekd, a ¢ 1998 roma BeImIeT B JUAEPHl U B aOCOJIIOTHOM
BBIPAKEHHH.

Muorue ocobennocti creka IPX/SPX o0ycioBieHb!
opuenranueid panHux Bepcuir OC NetWare na paboty B
JIOKAJIBHBIX CETSAX HEOOJBIINX pPa3MEpOB, COCTOSININX U3
MEPCOHATBHBIX KOMIIBIOTEPOB CO CKPOMHBIMH peCypcaMH.
[ToHsTHO, YTO a1 Takux KoMmmbioTepoB kommanuu Novell
HYXKHBl OBUIM TPOTOKOJBI, Ha peaIU3alui0  KOTOPBIX
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TpeOOBaOCh OBl MHMHHUMAIBHOE KOJUYECTBO OIEPATUBHOU
namati (orpanudeHHON B IBM-coBMeCTHMBIX KOMIBIOTEpax
non ynpasienueM MS-DOS o6bemom 640 KbaiiT) u koTopsie
Obl ObICTpO paboTasii HaA TIpoleccopax  HEOOJBIION
BBIYMCIIUTEIIBHON MOIIHOCTH. B pe3yibTaTe MpOTOKOJIBI CTEKA
IPX/SPX 1m0 HemaBHEro BPEMEHHM OTIMYHO CIPABJSUIUCH C
pabotoii B JokampHBIX ceTsAX. OAHAKO B KPYHHBIX
KOPIIOPAaTHBHBIX ~ CETAX OHM  CIHUIIKOM  IEperpyKaiu
MEIJICHHbIE  TJ00aJbHBIE  CBSI3M  LIMPOKOBEIIATEIbHBIMU
MaKeTaMHW, WHTCHCUBHO HCIOJB3YIOIIUMHUCS HECKOJIBKIMHU
MIPOTOKOJIAMHU ATOTO CTEKa, Hampumep mpoTtokoiiom SAP. Dto
00CTOATENLCTBO, a Takke TOT (akr, uro crek IPX/SPX
sBisiercst  cooctBeHHOCThIO  upmbr  Novell uw  Ha ero
peau3aIio HYXXHO IMOJIy4aTh JIMIEH3UIO (TO €CTh OTKPBITHIE
cnenu(uKauy  HE  TOJACPKUBAINCH), JOJITOE  BpeMs
OTPaHUYMBAIH PACHPOCTPAHCHHOCTh €r0 TOJIbKO CETSIMU
NetWare.

Crek NetBIOS/SMB

Crex NetBIOS/SMB SIBISICTCS COBMECTHOM
paspaboTkoit kommnanuii IBM u Microsoft. Ha ¢usudeckom u
KaHAJIBHOM YPOBHSIX 3TOTO CTE€Ka TaKXKe 3aJeHCTBOBAHBI YKe
MOJYyYMBILIKE PpACIpPOCTPAHEHHE IPOTOKOJIbI, TaKue Kak
Ethernet, Token Ring, FDDI, a Ha BepxHHX YpPOBHSX —
cneunpuyeckue nporokossl NetBEUI u SMB.

IMpotokonr Network Basic Input/ Output System
(NetBIOS) mosiBusics B 1984 romy Kak ceTeBOe pacIIUpEeHHE
CTaHIApTHBIX (YHKIHMHA ©0a30BOW CHCTEMBI BBOJa-BBIBOJA
(BIOS) IBM PC nns cereBoit mporpammbr PC Network ¢pupmsr
IBM. B nanpHeiileM 3TOT HOpPOTOKOJA OBLI 3aMEHEH Tak
Ha3bIBAEMBIM MPOTOKOJIOM PACHIMPEHHOTO I0JIb30BaTEIHCKOTO
unrepdeiica NetBEUI (NetBIOS Extended User Interface).
Jlisi COBMECTHMOCTH NPHJIOKEHUH B KadecTBe MHTepdeiica K
nporokoiry NetBEUI 6putr coxpanen wunTepdeiic NetBIOS.
NetBEUI paspabarbiBasics kak 3((EKTUBHBIA HPOTOKOI,
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NoTPeOISIOMUI HEMHOTO PEeCypcoB M NpeJHa3HAYCHHBIN s
ceTel, HacuuThIBaOIIKX He Oosiee 200 pabouux cTaHIUA. DTOT
MIPOTOKOJI COJEPKUT MHOTO IOJIC3HBIX CETEBBIX (YHKIUH,
KOTOpbI€ MOYXHO OTHECTH K TPAHCIOPTHOMY M CEaHCOBOMY
ypoBHaM mozenu OSI, onHako ¢ ero momMouipl0 HEBO3MOXKHA
MapuIpyTU3alys MaKeTOB. DJTO OrPaHUYMBACT IMPUMEHEHHE
nporokosia NetBEUI sokanbHpIMU ceTsiMU, HE pa3/eleHHBIMU
Ha TMOJACETH, U JENAeT HEBO3MOXXHBIM €ro HCIOJIb30BaHUE B
COCTaBHBIX CETSX.

IMporokon  Server  Message Block  (SMB)
NoJICp)KUBaeT (YHKIMHM  CEAHCOBOTO  YPOBHS, YpPOBHSA
MpeJcTaBiIeHusl U TpukiagHoro ypoBHs. Ha ocnoe SMB
peasmzyercst (aiioBas ciayx0a, a TakkKe CIYXKObl IMe4aTH U
nepenayr COOOMICHUH MEX 1y MPUIOKEHUSIMHU.

Crex TCP/IP

Crek TCP/IP ©Ob1 pa3paboTaH 10 HWHUIHATUBE
MunucreperBa oboponsl CLIA 6onee 20 et Ha3ax A CBA3U
skcriepuMenTansHoi cetn ARPANet ¢ npyrumu cetsiMu Kak
Ha0Op OOIIMX TIPOTOKOJIOB JIJISl PA3HOPOIHON BBIYHCIUTEIIBHOM
cpenbl. bonpmioit Bkiax B pasutie creka TCP/IP, xoropsrii
MOJIy4WJI CBOE Ha3BaHHE IO MOMYJAPHBIM IpoTokonam IP u
TCP, BHec yHuBepcuteT bepknu, peann3oBaB TPOTOKOIBI
creka B cBoeit Bepcun OC Unix. IlonynspHOCTb 3TOi
OIEepaLlMOHHOM CUCTEMBI npHUBeIa K HIUPOKOMY
pacnpoctpaneHuto mpotokosioB TCP, IP u qpyrux mpotokosioB
creka. CeromHs »HTOT CTEK MCIOJB3YyeTcsd Ui CBSI3U
KOMIIBIOTEPOB B VIHTepHETe, a Takke B OIPOMHOM YHCIIEC
KOPIOPaTHUBHBIX CETEH.

CooTBeTcTBHE TOMYJSIPHBIX CTEKOB IPOTOKOJIOB
moaenu OSI

B OonpmumHcTBE CiiydaeB  pa3pabOTYMKH  CTEKOB
OTJaBaJil TPEANOYTEHHE CKOPOCTH pabOThl CeTH B yIIepO
MOJYJIBHOCTH — HU OJIMH cTeK, kpome creka OSI, He pa3out
Ha ceMb ypoBHei#l. Yarie Bcero B CTeKe sIBHO BBIIEINsAOTCS 3-4
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YPOBHSA:  YpOBEHb  CETEBBIX  aJanTepoB, B  KOTOPOM
peanu3yroTcs  HPOTOKOJIBI  (PU3MUECKOr0 U KaHAJIBbHOTO
YPOBHEW, CETEBOM YPOBEHb, TPAHCIIOPTHBIA YPOBEHb U
YpOBEHb CIyK0, BOMparomuii B ce0s1 (YHKIIUH CEaHCOBOTO
YPOBHS, YPOBHS IPEACTABICHUS U MIPUKIIAJHOTO YPOBHSI.

CrpykTypa  CTEKOB  IPOTOKOJOB  4YacTO  HE
COOTBETCTBYET peKoMeHyeMomy Mozelnbio OS| pazouenuro Ha
YPOBHM U IO JpyruM npuuuHam. JlaBaiiTe BCIOMHHM, 4eM
XapaKTepu3yeTcs: uealbHasi MHOTOYPOBHEBAs JEKOMITO3UIIHSL.
C onxHOH CTOPOHBI, HEOOXOOUMO COOJIIOCTH  MPUHIIMII
MepapXuM: KaXIblii BBIIMICIEKAIIUN ypOBEHb oOpamaercs ¢
3alpocaMM TOJIBKO K HIDKENeXalleMy, a HUXKeIeKalun
MPEJOCTABISIET CBOM CEPBUCHI TOJBKO HEMOCPEACTBEHHO
COCE/ICTBYIOILIEMY C HHMM BbIIIENekalleMy. B crekax
IIPOTOKOJIOB 3TO MPUBOAUT K ToMy, uTo PDU BeIlIEnexkariero
YPOBHS Bcerja uHkarncyiaupyercs B PDU Huxenesxarero.

C npyroii e CTOPOHBI, HJcalbHAsi MHOTOYPOBHEBAs
JEKOMITIO3UIIMS MPENIoJIaraeT, YTo BCe MOAYJIM, OTHECEHHbIE K
OJTHOMY YPOBHIO, OTBETCTBEHHBI 32 pPeIIeHHE OOMIeH IS BCeX
HUX 3a7aud. OAHako 3TH TpeOOBaHMS YACTO BCTYHAIOT B
nporuBopeune. Hanpumep, ocHOBHOH (pyHKIIMEH MPOTOKOJIOB
cereBoro ypoBHs creka TCP/IP (Tak e Kak W CETEBOTrO
ypoBast OSI) siBisleTcst mepeqada MakeTOB 4Yepe3 COCTABHYIO
cetb. Jlma pemenus odToi  3amaun B creke TCP/IP
MIPEYCMOTPEHO HECKOJIBKO IIPOTOKOJIOB: IPOTOKOJT
npoaBwkeHus |IP-nmakeToB U npotokossl MapumpyTtusanuu RIP,
OSPF u nmp. Ecim cuuTarh NpU3HAKOM MPUHAIJIICKHOCTH K
OJTHOMY M TOMY € YPOBHIO OOIIHOCTh pelIaeMbIX 3ajad, TO,
OueBUIHO, mpoTokonl [P W mpoTOKOIBI MapuIpyTH3aLUU
JIOJDKHBI OBITH OTHECEHBI K OJHOMY YpOBHIO. BMmecte ¢ Tem,
€CJIM MPUHATH BO BHUMaHUeE, 4TO cooO0mieHus nportokoia RIP
uHKancynmupytorcss B UDP-nmeiitarpammbl, a  cooOuieHus
nporokosia OSPF — B IP-maketsl, TO, cienys (opmaibHO
NPUHIUIY Hepapxuuyeckoi opranuzamuu crteka, OSPF
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cieoBajio Obl OTHECTM K TpaHcmopTHoMy, a RIP — k
INPUKIAAHOMY YypoBHIO. Ha mpakTuke e NpOTOKOJIBI
MapUIpyTU3alUU OOBIYHO BKIIFOYAIOT B CETEBOI YPOBEHbD.
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Jlekuus 6. TexHo10ruM JOKAJIBHBIX CeTeil HA pa3/aesisieMoii
cpene

ANTopUTM JOCTyNa K pa3lieisieMod cpele SBISETCS
OJITHUM u3 IJIABHBIX ¢baxTopos, OIIpEACIAIOIINX
3¢ (HEeKTHBHOCT,  COBMECTHOTO  HCIOJB30BaHUS  CPEIbI
KOHEYHBIMHU y3JIaMU JIOKAJIBHOW ceTu. MOXHO cKa3aTb, 4TO
QITOpUTM  J0CTyna  (OPMHUPYET  «OOJMK»  TEXHOJOTHH,
MIO3BOJISIET OTJIMYAaTh JAHHYIO TEXHOJOTHIO OT Jpyrux. B
texHosoruu Ethernet mpumensiercss oueHb MPOCTOH AITOPUTM
JOCTYIa, NO3BOJIAIOIINN y3]Iy CETH IE€peJaBaTh JAHHBIE B TE
MOMEHTBI BPEMEHHM, KOTJ[a OH CUMTAET, YTO pa3zeiisieMas cpena
cBobogHa. Ilpocrora anroputma gocTyna —omnpezennia
MPOCTOTY M HU3KYI0 CTOMMOCTH oOopynoBanusi Ethernet.
HeratuBHbIM aTpuOyTOM ajropuTMa JI0CTyNa TEXHOJIOTHU
Ethernet siBisI0TCSI KOJUTM3UH, TO €CTh CUTYallUU, KOTJa KaJphbl,
IIepelaBaeMble pa3HbIMU CTAaHLUAMH, CTAJIKHUBAIOTCS APYr C
apyrom B obmieii cpene. Kommsun cHmkaroT 3QPeKTHBHOCTD
pasgensieMoil  cpexpl M mpujgaroT  pabore  ceTH
HEIpeACKa3yeMbld  XapakTep. llepBoHadanbHBI  BapuaHT
texHosmorun Ethernet Obul paccuMTaH Ha KOaKCHaJIbHBIN
Kalenb, KOTOPBIM HCIOJB30BAJCS BCEMHM Y3JaMH CETU B
KayecTBe oOuiel muHbl. [lepexon Ha kabelpHbIE CUCTEMBI Ha
BUTOI Mape M KOHILIEHTpaTopax (xabax) CyIIeCTBEHHO OBBICHII
SKCIUTyaTallMOHHBIE XapakTepucTuku cereit Ethernet.

B texnonorusix Token Ring u FDDI nonnepxxuanuch
Oosee cioXxHbIe U 3((HEeKTUBHBIE AITOPUTMBI I0CTYIA K CPeae,
OCHOBaHHbIE  Ha  Ieperadye Jpyr Jpyry  TOKEHa —
CMELUANBHOTO KaJpa, pa3pemaromiero goctyn. OaHako 4To0bl
BBDKUTh B KOHKypeHTHoW Ooppbe ¢ Ethernet, »storo
IIPEUMYIIIECTBA 0KA3aJI0Ch HEJOCTATOUHO.

CranpapTHasi TONOJIOTHS M pa3jiesisieMas cpeaa

OcHOBHast 1eNb, KOTOPYIO CTaBUJIM Tiepea coOoi
pa3paboTUYMKK NEPBBIX JOKAJIBHBIX CETEl BO BTOPOIl MOJIOBUHE
70-x roOB, 3aKiOYajach B HAXOXKICHUM MPOCTOrO U
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JICIIEBOTO PEHICHUsI A OOBEAMHEHHUS B BBIUYUCIUTEIBHYIO
CeTb HECKOJBbKUX JECSATKOB KOMIIBIOTEPOB, HAXOIALIUXCA B
mpeneiaax OJJHOTO 3JaHusi. PemnieHne IOMKHO OBLIO OBITH
HEJOPOTUM, IOCKOJIBKY KOMIIBIOTEpPBI, OOBEAUHSBIINUECS B
CeTh, OBUIM HEOOPOTM — TOSBHUBIIHMECS W  OBICTPO
pacnpoCTpaHsBIIUECS TOTJIa MUHH-KOMITBIOTEPHl CTOUMOCTBIO
B 10 000 - 20 000 mommapoB. KommuecTBO WX B OJIHOM
opranuzanuu ObUI0 HEOOJBIINM, TIOATOMY MPEAET B HECKOJIBKO
JIECSITKOB KOMITBIOTEPOB MPEACTABIISIICS BIOJIHE JOCTaTOYHBIM
JUISL TIPAaKTUYECKH JIIO0OM JIOKaJbHOM ceTh. 3ajada CBS3U
JIOKaJIbHBIX CeTell B riioOanbHBIe HE OblIa MEPBOOYEPETHOM,
MO3TOMY MPAKTUYECKH BCE TEXHOJOTHH JIOKAJIBHBIX CETeil ee
UTHOPUPOBAIIH.

Jns ynoporieHuss W, COOTBETCTBEHHO, YACIIEBICHHS
anmapaTHBIX U MPOrPAMMHBIX PEIICHUH pa3pabOTYNKH MEPBBIX
JIOKQJIbHBIX CET OCTAHOBUJIMCH HA COBMECTHOM HCIIOIb30BaHUH
o01Ieii cpeibl mepeesiv JaHHBIX.

OTOT METOI CBSI3M KOMIIBIOTEPOB BIIEPBBIE ObLI
ornpoboBan mnpu co3ganmm pamuocetn ALOHA TI'aBaiickoro
yHHBepcuTeTa B Havane 70-x mox pykoBoacTBoM Hopmana
Abpamcona (Norman Abramson). Paanokanan onpeneaeHHOro
JMana3oHa 4acTOT €CTECTBEHHbIM 00pa3oM sBisieTcs oOrien
cCpelo A BceX NepefaTyuKoB, HCIOJIB3YIOLUIUX YacTOThI
3TOrO Juanas3oHa i kogupoBaHus aaHHbIX. Cetb ALOHA
paboTasia MO METOAY CIIy4aHOTO JOCTyMa, KOTJa KaKJbIi
y3eJl MOT HayaTh Nepeavy nakeTa B J1I000i MOMEHT BpeMeHH.
Ecnu mocne 3Toro oH He I0KUJANCs MOATBEPKACHUS IIpHUeMa
B T€UECHUE ONPEIEICHHOr0 TaM-ayTa, OH MOChUIAN 3TOT MaKeT
cHoBa OOmmM Obl1 panuMokaHan ¢ Hecymedl wacrotoi 400
MI ' u mosnocoit 40 kI'1;, uTo oOecnieunBano nepeaavdy JaHHBIX
co ckopocThio 9600 6ut/c.

Hemuoro mozxe PoGepr Metkand (Robert Metcalfe)
MOBTOPWJI UJICI0 Pa3JeNsieMON Cpelbl yXe A MPOBOJHOTO
Bapuanta TexHosorun LAN. HempepbiBHBI — cermMeHT
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KOaKCHaJbHOTO Kalensl cTan aHajioroM OOIIeH paarocpelibl.
Bce xomnbroTephl MPUCOEIUHSIUCH K 3TOMY CETMEHTY KaOes
no cxeme MoHTaxHoro WJIM, mnosromy mnpu mnepenaue
CUTHAJIOB OJHUM W3 MEpPeJaTYnKOB BCE MPUEMHUKH TOTydalu
OJIMH U TOT K€ CUTHAJI, KaK ¥ MPH UCTIOJIb30BAHUH PAJIUOBOJIH.

B texnomnorusix Token Ring m FDDI ToT dakr, urto
KOMIIBIOTEPHl UCIIONB3YIOT —pa3lesiieMyl0 Cpelny, He Tak
oueBuJieH, Kak B ciydyae Ethernet. ®dusmyeckas Tomosjorus
ATHX CeTe — KOJbBIO KAXKABIM y3el coequHsercs kadeneM c
IBYMsI coceIHUMHU y3iamMu. OIHaKO 3TU OTPE3KH Kaless TaKxke
SIBJITFOTCSI Pa3/IeJIIEMBIMU, TaK KaK B K&KbIA MOMEHT BPEMEHU
TOJIBKO OJMH KOMITBIOTEP MOKET 3aJeHCTBOBATH KOIBIO JIJIS
nepeavy CBOMX MaKeTOB.

[IpocThie cTaHgapTHBIE TOMONOTHH (HU3UUYECKUX CBA3EH
(3Be3nna y xoakcuanpHOro Kabens Ethernet m kombro y Token
Ring wu FDDI) o6ecnieuuBaioT m0poOCTOTY pazleieHUs
KaOeNbHOM Cpeibl.

Hcnonp3oBaHue  pasfenseMblX  Cpell  MO3BOJSET
VIIPOCTUTH JIOTUKY pPalbOTHI Y3110B ceTd. JleHCTBHUTENBHO,
MMOCKOJIbKY B KaXKJIbIii MOMEHT BPEMEHH BBIMOIHSIETCS TOJIBKO
OJlHa mepenada, OTMagaeT HeoOXOoAUMOCTh B Oydepuzanuu
KaJ[pOB B TPAaH3UTHBIX y37aX M, Kak, CIEACTBHE, B CaMHX
TPAH3UTHBIX y3Iax. COOTBETCTBEHHO, OTIaaaeT
HEOOXOIUMOCTh B CJOXHBIX IMpOLEAypax YIpaBJICHUS
MTOTOKOM M O0PBOBI C IEpEeTpy3KaMH.

OCHOBHOW HEIOCTATOK pazJesiieMol cpeabl — IuloXas
MacIITabuPyeMOCTb. 10T HEJI0OCTaTOK SIBJISICTCS
MPUHIMITUATBHBIM, TaK KaK HE3aBUCHMO OT METO/a JOCTyIa K
cpeie ee MPOITyCKHAs CIIOCOOHOCTH JEIHUTCS MEXIY BCEMHU
y3llaMHd  CeTHU. 3JleCb TNPUMEHMMO TOJOXKEHHUE TEeOpUn
ouepesiel, Kak TOJBKO KOA(D(OUIIMEHT MCIOJb30BaHUSI OOIIeH
Cpeabl TNpPEBBIIAET OMpPEIeNICHHBIN MOpOr, o4epenu K cpene
HAYMHAIOT PACTH HEIIMHEWHO, M CETh CTAHOBUTCS NMPAKTUIECCKU
HepaboToCocOOHOM. 3HaueHHe Mopora 3aBHCUT OT METOAA
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nocrymna. Tak, B cersix ALOHA 310 3HaueHue sBseTcs KpaiiHe
HH3KUM — Bcero okosio 18 %, B cersax Ethernet — okoimo 30
%, a B cetax Token Ring u FDDI ono Bo3pocio 1o 60-70 %.
JlokanbHble ceTH, SBIAACH MAKETHBIMH  CETSMH,
HCHOJIB3YIOT IPUHIUI BPEMEHHOTO MYJIbTUILUIEKCUPOBAHUS, TO
€CTh Pa3JeNsIoT MEepellalollyl0 Cpey BO BPeMEHH. AJTOPUTM
yIpaBICHUS JOCTYIIOM K CpeAe sBIsleTcd OOHOW U3
BOKHEUIIINX XapaKTepUCTUK 000K TexHomorun LAN, B
3HAYUTEIIBHO OOJIBIIEH CTETIEH! ONPEACIISIONIeH ee 00IUK, YeM
METOJl KOJMpOBaHMS CHUTHajIoB wiuu ¢opmar kaapa. B
texHosoruu Ethernet B kadecTBe anroputMa pasjaencHUs
Cpelbl MPUMEHSIETCST METO, cllydyailHoTo AocTymna. M Xors ero
TPYJHO Ha3BaTb COBEPILIEHHBIM — TIPU POCTE HATPYy3KU
T0JIe3HAsI MPOMYCKHAsl CIIOCOOHOCTh CETH PE3KO MajlaeT — OH
Onarojapsi CBOCH MPOCTOTE CTAJl OCHOBOM yCIieXa TeXHOJIOTUU
Ethernet. Texnonoruu Token Ring u FDDI ncnonb3ytot Meton
MapKepHOIo JO0CTYyINa, OCHOBAaHHBIM Ha mepenadye OT y3ja K
y311y ocoboro kaapa — Mapkepa (TokeHa) aoctymna. [Ipu saTom
TOJIBKO y3€JI, BJIAJCIOIIUNA MapKepoM JOCTYIa, UMEET IMpPaBo
JocTyna K pazzensseMomy KOJIBILY. bonee
JNETEpMUHUPOBAHHBIN XapakTep noctyna TexHosoruid Token
Ring u FDDI npenonpenenun ©Oonee  3¢pdexkTuBHOE
HCIOJIb30BaHUE pa3AensieMoil cpeabl, 4YeM Y TEXHOJIOIHH
Ethernet, Ho 0OIHOBPEMEHHO U YCIIOKHUII 000PYIOBaHUE.
IlosiBneHne  MyJNbTUMEIUHHBIX  NPUJIIOKEHHH  C
YyBCTBUTEIBHBIM K 3aJepXKaM TpaduKOM TpHUBEIO K
MOMBITKAM ~ CO3JIaHUS METoJa JIOCTyIa, YYUTHIBAIOIIErO
cHCTEeMY IPUOPUTETOB TpaduKa U 00ECIIEUNBAIOIIETO /ISl HETO
HeoOXxoaumbie xapakTtepucTuku QoS. PesympTaTomM 3THX
MombITOK cTano co3aanue TexHomorun 100VG-AnyLAN, mis
KOTOpOil OBbIT XapaKTepeH JOCTaTOYHO CIIOKHBI MeTox
J0CTyna K paszzenseMoil cpeae. OnHako 3Ta TEXHOJIOTHs OblLIa
CO3/l1aHa CJIMIIKOM MO3AHO — B cepenude 90-x ronoB, Korma
NPEUMYIIECTBa U JIOCTYMHOCTh KOMMYTHUPYEMBIX JIOKaIbHBIX
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CeTel «OTMEHWIM» caM I[PUHIUI pa3leieHus cpenbl (B
HIpOBOJHBIX ceTsix). OTKa3 OT pa3aensieMoil cpenbl NMpHUBEN K
HCYE3HOBEHHMIO TaKOTO Ba)XHOTO KOMIIOHEHTA TEXHOJIOTUHU
JOK&IBHBIX CETeM Kak MeTox JocTyna. B npunnune
KOMMYTAaTop JIOKaJbHOH CeTH paboTaer Tak XKe, Kak u
0000IIEHHBI KOMMYTAaTOp CeTH C KOMMYyTallMeld I1aKeTOB.
IToaTOMY € pacnpocTpaHeHHEM KOMMYTaTOPOB CTAIM MCYE3aTh
pasauuns MEXAY TEXHOJIOTHSMU JIOKAIbHBIX CETEH, TaK KaK B
CeTH, TIJIe BCE CBA3M  MEXAY Yy3JaMU  SBISIOTCA
UHAMBUIYaJIIbHBIMU, M KoMMyTupyemas Bepcus Ethernet, u
kommyTtupyemasi Bepcus Token Ring paboraioT Becbma cxoxe,
pas3nuyaroTcs TOJIBKO (popMaThl KaJpoB 3TUX TEXHOJIOTUH. JTO
00CTOSITENTLCTBO, BO3MOKHO, U UMel B Buay Pobept Metkand,
Korma roBopui 00 ymaunuBocth Ethernet — pabota
KOMMYTHpPYEMBIX JIoKanbHBIX cereid Etherhet cymectBeHHO
orinuuaercs ot paborel Etherhet Ha pasznensemoii cpene, Tak
YTO €€ MOYKHO CYHMTAaThb HOBOW TEXHOJOTMEH CO CTapbIM
Ha3zBaHueM. XOTs, ¢ Ipyroil croponsl, ¢popmar kazapa Ethernet
COXpaHMJICS, TaKk 4YTO JTO JaeT (OopMalbHbIM (X0Td U
HECKOJIbKO YCJIOBHBIM) IMOBOJ CUYUTAaTh €€ TOH ke caMoi
TEXHOJIOTHEHN.

Cranpaprusanusi NPOTOKOJIOB JTOKAJBHBIX CEeTEH

Kaxmas u3 TEXHOJIOTHI JIOKAJILHBIX ceTen
NePBOHAYAIBHO MOSBISUIACH KaK (PUPMEHHasi TEXHOJIOTHS; TaK,
Hanpumep, TexHosorus Ethernet «mosiBuiach Ha cBeT» B
KomnaHuun Xerox, a 3a TexHojorueid Token Ring crosa
komnanus IBM. IlepBele cTaHmapTsl TEXHOJIOTHUN JOKAIBHBIX
ceTell Takke ObLIM (PUPMEHHBIMHU, YTO OBLIO, ECTECTBEHHO, HE
OYeHb YJOOHO KaK JJIs TOJb30BaTeNIel, TaK M JJisi KOMITaHHii-
npousBoauTeneil cereBoro obopynosanus. [lng ucnpaieHus
cutyauu B 1980 roagy B uncrtutyre IEEE Obin opranuzoBan
komuter 802 mo cranmaptuzauuu  TexHonoruit  LAN.
Pesynbrarom paboter komutera IEEE 802 cramo mpunsitue
ceMencTBa CTaH1apTOB IEEE 802.x, coepKAIINX
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pPEKOMEHALUN 110 IPOEKTUPOBAHMIO HIDKHUX  YpPOBHEU
JOKAJIBbHBIX CeTe. OTH cTaHAapThl 0Oa3UpoBaIUCH Ha
0000IIEHUN  MOMYNSPHBIX  (UPMEHHBIX CTaHIApTOB, B
yactHocTH, Ethernet u Token Ring.

Komuter IEEE 802 u cerogHs siBIsieTCS OCHOBHBIM
MEXIYHApOAHBIM OPraHoM, pa3padaThIBAIOIIUM CTaHIAPTHI
TEXHOJIOTUH JIOKAJIbHBIX CETEH, B TOM UUCIIE€ KOMMYTHPYEMBIX
JIOKAJIbHBIX CeTeH, a TakKe CTaHIapThl OeCIPOBOIHBIX
JIOKaJbHBIX ceTed Ha pasperssemon cpene. Ilomumo IEEE B
paboTte mo craHaapTH3auuu NpoTokoiaoB LAN mpuHMMamu u
IIPUHUMAIOT Y4acTHE U APYTrHe OpraHu3auuu. Tak, JUis ceTew,
paboTaromx Ha ONTOBOJIOKHE, HHCTUTYTOM ANSI Obla
paszpaboran cranmapr FDDI, obecrneunBaronmii CKOpOCTh
nepenayn naHHeix 100 Mout/c. D10 OBLT MEpBBI MPOTOKOI
LAN, xoropblil focTur Takoi ckopocTtH, B 10 pa3 mpeBbicUB
ckopocTh TexHosioruu Ethernet.

Crpykrypy cranaapros IEEE 802 witoctpupyer puc.

O6Lme onpeaeneHns NOKBNbHbIX CETen, 802.1
c8n3b ¢ Mogensio ISO/OSI, Bridging, QoS d
(7P il N T L e
YoadE 802.2
LLC Jloruyeckne NpoLeaypb: NEpeaasy Kaapos U CBA3b C CETEBbIM YPOBHEM
802.3 | 802.5 LA [ 802.11
MAC Ethernet [CSMA/CD] | TokenRing | [Becnposopie ce LAN ]
ovamecwn | | | | | T T ]
ypoBeHb OKpaHmposaHHan |FHSS 1 M6ut/c
suTas napa (STP)

10Base-5, 2, T. F

DSSS 1 M6ut/c

4 Mbur/c |16 Mbur/c

100Base-TX, FX

DSSS 11 M6ut/c

OFDM

1000Base-T, SX, LX

Puc. 6.1 — Ctpykrypa cranmapros IEEE 802.x
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Cranpaptel IEEE 802 onuceiBaioT pyHKIMH, KOTOpBIE
MOKHO OTHECTH K (QYHKUIUSAM (PU3HMUECKOr0 M KaHAJIBHOTO
ypoBueit mozmenu OSI. Kak BugHo u3 pucynka 6.1, stm
CTaHJApThl UMEIOT Kak OOLIMe JUIsl BCEX TEXHOJOTHH 4YacTH,
TaK ¥ UHAUBHUyaTbHbIC.

OOuryro rpynmy CTaHAapTOB COCTaBJISIFOT CTaHIAPTHI
paboueii rpynst 802.1. DT cTaHAApPTHI ONMUCHIBAIOT HanboIIee
BBICOKOYPOBHEBbIE (DYHKLIMHM JIOKalbHbIX ceTed. Tak, B
nokymentax 802.1 marorcst oOuive ormpenesneHus] JOKaIbHbBIX
ceTell M MX CBOWCTB, IOKa3aHa CBsI3b TPEX YPOBHEH MOJENn
IEEE 802 ¢ monensto OSI. Haubonee npakTuuecku BaKHBIMH
SBIIAIOTCS T€ CTaHAapThl paboueit rpynmsl 802.1, xoTopbie
OIMCHIBAIOT B3aUMOJECHCTBHUE PA3IMUHBIX TEXHOJIOTUH, a TAKKE
CTaHJAapThl IO MOCTPOCHUIO 00Jiee CIOXKHBIX CeTell Ha OCHOBE
0a30BBIX TOMOJOTHH. DTa TPyIIa CTAaHIAPTOB HOCUT OOIIee
Ha3BaHUE  CTAHJAPTOB  MEKCETEBOI'O  B3aMMOJAEUCTBUSL.
Haunbonee BaXHBIM B HACTOSIIEE BpPEMS SIBISIETCS CTaHIAPT
802.1 D, onuceiBaromuii JOruKy paboThl TPO3PAYHOTO MOCTA,
KOTOpas JISKUT B OCHOBE JTFOOOTO COBPEMEHHOT'O KOMMYTaTopa
Ethernet (u nexxana Gbl B ocHOBe kommyTartopa Token Ring
wm FDDI, ecniu Obl OHM COXpaHWJIUCH [0 HAIIUX JIHEH).
HaGop cranmaptoB, pa3paboTaHHbIX paboueit rpymmoit 802.1,
MpOJOJKAeT pacTH, B HAcTosllee Bpems 3TOo Haubosee
aKTUBHBIM mnoakomureT komurera 802. Hampumep, sTOT
KOMUTET  CTAaHJapTU30Bal  TEXHOJOTHI0  BUPTYaJIbHBIX
JIOKAJIbHBIX CeTeH, Takke OH 3aHUMAeTCsl CTaHJapTU3aluen
TEXHOJOTHI, W3BECTHBIX II0J oOmMM Ha3BanueM Carrier
Ethernet.

Kaxnas u3 pabounx rpynn 802.3, 802.4, 802.5 u T. 1.
OTBETCTBEHHA 3a CTAHJAPTU3ALMI0 KOHKPETHOW TEXHOJIOTHH,
Hanpumep rpynna 802.3 3anumaercsi texHojorueil Ethernet,
rpynna 802.4 — TtexHonmorueir ArcNet, rpynma 802.5 —
texHosorueil Token Ring, rpynma 802.11 — TtexHomorueit
0ecrpoBOJIHBIX JIOKAIBHBIX ceTeil. CTaHaapThl 3TUX paboumx
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IPYII ONHUCHIBAIOT KaK (pU3MUYECKHl ypOBEHb (MJIM HECKOJIBKO
BO3MOXKHBIX (PU3NYECKUX YPOBHEH), TaK U KaHAJIbHBIN YPOBEHb
KOHKPETHOW TEXHOJIOTMHM (IOCIEAHUN BKIIIOYAET OIHMCAaHUE
METOJla JIOCTYIa, MCIONb3yeMOoro TexHosorue). OcHOBY
craaapra 802.3 cocTaBuiia TEXHOJIOTUS AKCIEPUMEHTAIbHON
cetu Ethernet Network, kotopyto ¢pupma Xerox pazpabortana u
peamuzoBana B 1975 roxgy. B 1980 roxgy ¢upmer DEC, Intel u
Xerox (cokpamieHHo — DIX) coBmecTtHO pazpaboTanu u
onybOnmukoBanmu crangapt Ethernet Bepcum Il s cern,
MIOCTPOCHHONM Ha OCHOBE KOAaKCHAIbHOrO Kabens. OTy
MOCJICHIOI  Bepcuio  (pupMeHHoro cra”jpapra Ethernet
HasbiBaroT crangapToM Ethernet DIX, nnu Ethernet I1. Ha 6aze
crangapta Ethernet DIX Opun pazpaboran crangapt IEEE
802.3, KOTOpHII BO MHOIOM COBIIQJIa€T CO CBOUM
MPE/IIECTBEHHUKOM.

[ToMruMO HMHIUBUIYaIbHBIX JUIS KaXJOH TEXHOJOTHH
YPOBHEW CYIIECTBYET W OOIIUIl YpOBEHb, KOTOPBIA OBLI
cTannaptu3oBad paboueii rpymnmoit 802.2. [losBienue >TOrO
YPOBHS CBSI3aHO C TeM, 4To koMmuteT 802 pasaenun GyHKIUU
KaHanbHOTO ypoBHs Mozenu OSI Ha 1Ba ypoBHSL:

e ympaBieHue JjorumdyeckuMm kaHaioM (Logical Link
Control, LLC);

e ymnpaBieHue jgoctynoM Kk cpeae (Media Access
Control, MAC). OcHOBHbIMH (QYHKIUSIMH YpPOBHS
MAC sBastores:

e oOecrnedeHune JOCTYIa K pa3aenseMoi cpee;

e mepenavya KaJpoB MEXIy KOHEYHBIMH  Y3JIaMHU
nocpeAcTBOM (YHKUMH U YCTPOMCTB (PU3MUECKOTO
YPOBHS.

Eciu ypoBenp MAC cneuuduuen ans Kaxaou
TEXHOJIOTUM M OTpakaeT pa3Nuuusi B MeEToJax J0CTyna K
pasznmensieMoit cpene, To ypoBenb LLC mpexacramusier coboi
0000meHne (GYHKIUN pa3HBIX TEXHOJOTHH MO 00ecreueHuto
nepeaad Kaapa ¢ pa3IiIHbBIMA TPEOOBAHUSIMH K HAJACKHOCTH.
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Jloruka oOpa3zoBaHMs OOLIETO JJsi BCEX TEXHOJIOTHUH YpOBHS
LLC 3akmogaercst B CIEAYIOIIEM: [1OCIIE TOTO KakK y3el CEeTH
IOJIy4MJI JIOCTYI K Cpele B COOTBETCTBUM C QJITOPUTMOM,
crien(UYecKUM i KOHKPETHOM TEXHOJIOTMHM, JalbHEeHIIne
JCWCTBUSL y37la WIM Y3JI0B 10 OOECIEUYECHUIO HAICKHOU
nepeaayy KaJpoB OT TEXHOJIOIMU HE 3aBHUCAT.

Tak Kak B 3aBUCUMOCTH OT TPeOOBaHMU NPUIOKECHUS
MOKET IOHAaJO00UThCS pa3Has CTENeHb HaJeXKHOCTH, TO
pabouas rpynmna 802.2 onpeaenuia TpU TUTIA YCIIYT

e VYcayra LLC1 — 310 ycmyra 0e3 yCTaHOBJICHHS
coequHEHUsT U 0e3 MOATBEPKACHUS IMOJYyYCHUS
naHHbiX. LLC1 paer mosb3oBarento cpencTBa Ajs
nepeJayy JaHHbIX C MUHUMYMOM H3JepkeKk. B atom
ciyyae LLC noanep:kuBaeT AevTarpaMMHBIN PEKUM
pabotsl, kak 1 MAC, Tak yto u TexHosorus LAN B
1eJIOM paboTaeT B JeiiTarpaMMHOM pexkume. OObIYHO
9Ta MpoLEIYypa UCIONIb3YyeTCs, KOTr/ia Takue (pyHKINH,
KaKk BOCCTAQHOBJIEHHME JIaHHBIX IIOCIE OIIMOOK M
yHopsiA0YMBaHUE JTAaHHBIX, BBITIOJHSIOTCS
IIPOTOKOJIAMU BBIIIEIEKAIIUX YPOBHEH, TO3TOMY HET
HYX/1bI TyOsnpoBaTh X Ha ypoBHe LLC.

e Vcnyra LLC2 naer monap30BaTelilo  BO3MOXHOCTh
YCTaHOBUTH JIOTUYECKOE COEAMHEHHUE IEPE] HAYaIoOM
nepefaud Jr000ro OJ0Ka JAHHBIX M, €CIH 3TO
TpeOyeTcsl, BBIMOJHUTH MPOLETYypPhl BOCCTAHOBIICHUS
nocjye omuOOK U YIMOpsI0UYMBAaHUE MOTOKA OJIOKOB B
paMKax yCTaHOBJIEHHOT'O COEINHEHUSI.

e Vcnyra LLC3 — »a10o ycimyra 0e3 ycCTaHOBIEHHS
COCIMHEHUS, HO C TOJTBEPKIECHUEM TOJyYEHUS
JaHHBIX. B HEKOTOphIX ciydasx (Hampumep, Npu
UCIIONIb30BAaHUU CETe B CHUCTEMax pealbHOTO
BPEMEHH, YIPaBJISIOLINX IIPOMBIIITIEHHBIMU
o0BeKTaMu), € OJHOH CTOPOHBI, BpEMEHHbBIE
U3JIEP)KKH YCTAHOBJIEHUS! JIOTMUECKOTO COEIUHEHUS
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nepes OTIPaBKOW JaHHBIX HENPUEMIIEMBI, a C APYrou
CTOPOHBI, NOATBEPKICHUE O KOPPEKTHOCTH IpueMa
NepeaHHbIX JaHHBIX HeoOxomumo. [l Takoro poaa
CUTyalluil ¥ NPEAYCMOTpPEHA IOMOIHUTEIbHAS yCayra
LLC3, koropas sABis€TCs KOMIPOMHUCCOM MEXKAY
LLC1 u LLC2, tak Kak OHa HE HpeaycMaTpUBaeT
YCTAaHOBJIEHHE  JIOTUYECKOK  COEOUHEHMS,  HO
o0ecrieunBaeT IMOATBEP)KICHHUE IOJIyYEHHs! IAHHBIX.
Kakoii u3 tpex pexumoB pabotsl ypoBHs LLC Oyner
UCIOJIb30BaH, 3aBUCUT OT TpeOOBaHUI NpPOTOKOJIA
BepxHero ypoBHs. MHpopmanus o Tpedyemoii ot LLC

TPaHCHOPTHOM ycayre nepeaaercs yepes
MeXypoBHEBbIN HHTep¢elic ypoBHio LLC Bmecte ¢
anmnapaTHbIM azipecom U MIaKeTOM C

[I0JIb30BATEIbCKUMU  JaHHbIMU. Hampumep, korna

noBepx LLC pabGoraer mnporokon IP, o Bcerma

3anpammuBaer pexuMm LLCI1, mockonbKky B cCTeke

TCP/IP 3amauy oOecrniedyeHuss HAAEKHON TOCTaBKU

pemaet npotokosn TCP

HyxHO cka3zaTh, 4TO Ha NpakTUKe Hujaes 0000IIeHus
GyHKIMI oOecrieueHusl Ha/IeHOW Mepelau KaJpoB B 001IeM
ypoBHe LLC He ompaBnana ceba. Texnomorus Ethernet B
Bepcun DIX wu3HavanpHO (yHKUIMOHMpOBania B Haubosee
IIPOCTOM ~ JIEWTarpaMMHOM  peXHME — B PE3yJbTaTe
o0opynoBanue Ethernet u mocne onyOaukoBaHus cTaHJapTa
IEEE 802.2 mponomkano NOINEpKUBATh TOJIBKO 3TOT PEXKUM
paboThl, KOTOPHIN GopManbsHO sBiseTcs pexkumom LLCI. B to
ke Bpems obopynoBanue cereii Token Ring, kortopoe
M3HavYaIbHO mojaepxkuBasio pexxumbl LLC2 u LLC3, taxxke
MIPOJOJDKANIO TMONJEPKUBATh O3TU PEXKHUMBI U HUKOIZAA HE
nognepxuBano pexkum LLCI. Ilomumo  obGecnedenwus
3aJJaHHOM CTENEeHH HaJeXHOCcTH ypoBeHb LLC Beimonsser
Takxe uHTepdeiicHple GyHKIUU. DTH QYHKIMH 3aKIHOYAr0TCs
B Ilepejiaue MOoJIb30BAaTEIbCKUX U CIYKEOHBIX JAHHBIX MEXITY
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ypoBHeEM MAC u cereBbiM ypoBHeM. IIpu mepenade maHHbBIX
cBepxy BHM3 ypoBeHb LLC npuHuUMaeT OT IpOTOKOJIa CETEBOI0
ypoBHs naket (Hanpumep, IP- unu IPX-naker), B KOTOpoM yxe
HaxXOJATCS II0JIb30BaTeNbCKUE JAaHHble. [lomMmuMo makera
CBEpXY TaK)Ke MepenaeTcs afpec y3ja Ha3HAauYeHus B Gopmare
Tor TexHosoruu LAN, koTtopas Oyaer HCHOJIb30BaHA ISt
JIOCTaBKM KajJpa B IpeAenax JaHHOM JIOKAJIBHOM CETH.
Hamomuum, yto B Tepmuuax creka TCP/IP Takoit amgpec
Ha3bIBAeTCs amnmnapartHbIM. I[losyuyeHHBIE OT CETEBOrO YpOBHS
MakeT W amnmapatHelid aapec ypoBeHb LLC mepemaer nanee
BHU3 — ypoBHto MAC. Kpome Ttoro, LLC 1npu
HEOOXOAMMOCTH  pelaeT 3ajady  MYJIbTUIUIEKCUPOBAHMUS,
nepejaBas JlaHHbIE OT HECKOJBbKHUX IIPOTOKOJOB CETEBOIO
YPOBHS €IMHCTBEHHOMY IIPOTOKOJy ypoBHI MAC.

[Tpu nepenavye nanHbix cHu3y BBepx LLC nmpuHuMmaer
or ypoBHi MAC mnakeT ceTeBOro ypOBHs, NPUUICAIINN U3
cetu. Temepp €My HYXHO BBIIOJIHHUTH €IIE€  OAHY
uHTepheiicHyI0 (QYHKIHIO — JAEMYJIbTHUILUIEKCUPOBAaHUE, TO
€CTb pELIMTh, KaKOMY M3 CETEBBIX IIPOTOKOJIOB IEpeaaTh
nony4yeHHble oT MAC naHHbIE.

MAC-aapeca

Ha ypoBHe MAC, xotopslii oOecrieuuBaeT IOCTYH K
cpene W mepedady Kaapa, A HUIECHTU(QHUKAUU CETEBBIX
uHTepdeiicoB y3JI0B CEeTH UCIIOJIb3YIOTCS
pernamentupoBaHHble ctanaapToM [EEE 802.3 yHukanbHble 6-
OaiiToBble anpeca, HaszbiBaeMble MAC-agpecamu. OOBIYHO
MAC-anpec 3aIUCHIBAIOT B BUJIE LIECTH nap
HIECTHAATEPUUHBIX  LHU(Dp, pa3feleHHBIX TUpPE WU
nBoerounsivu, Hampumep 11-A0-17-3D-BC-01.  Kaxnmsrii
CETEBOM aJanTep UMEET, 1o KpaiiHeil mepe, onuH MAC-anpec.

[Tomumo otnenbHBIX HHTEpdEiicoB, MAC-anpec MOXKET
OIIpeNIeNIATh TPYNIy UHTEepecoB UM Jaxke Bce UHTEphEnch
cetu. [lepBwiii (Miaammil) OuT crapumero Oaifta aapeca
Ha3HAUEHUS SIBJISIETCS IPU3HAKOM TOTO, SBIISETCS aJipec
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WHIMBUIYAIbHBIM WK TpynnoBeiM. Eciiu o pasen 0, To anpec
SBJIACTCS WHIUBUIAYAIbHBIM, TO €CTh UICHTHU(PUIMPYET OIUH
cereBoil mHTepdeiic, a ecnmu 1, To rpynmoBsIM. [ pymnmoBoi
azapec CBsI3aH TOJIBKO c unTepdeiicamu,
CKOH(UTYpUPOBAHHBIMU (BPYYHYIO WM aBTOMATHYECKH HO
3arpocy BBIIIEIEKALIETO YPOBHS) KaK WiEHBI TPYIIIbI, HOMEP
KOTOpOM yKa3aH B rpynmoBoM ajpece. Ecim cereBou
uHTepdeiic BKIOYEH B TPYINIy, TO HapsAy C YHUKaJIbHBIM
MAC-anpecoMm ¢ HUM acCOLMHUPYETCS €Ie OJUH aapec —
rpynmnoBoii. B dyacTHOM ciydae, eciau TpymnmoBOM ajpec
COCTOUT M3 BCEX €IMHUI], OH WICHTHU(QHUIUPYET BCE Y3JIBI CETH
Y Ha3bIBAETCS LIMPOKOBEUIATEIbHBIM.

Bropoii Out crapmero Oaifta aapeca ompeaenser
croco® Ha3zHayeHWs] aJpeca — LEHTPATM30BAaHHBIM WU
nokanbHbIA. Ecim 5TOT OUT paBe 0 (uTo ObIBaeT ModTH BCEeTAa
B cTaHJapTHOH ammaparype Ethernet), 3To roBoput o Tom, 4TO
aZpec Ha3HaveH LeHTpaan3oBanHo 1o npaswmwiam [EEE 802.

B crangaprax IEEE Ethernet mmammmuii Out Oalita
n300pakaeTcs B CaMOH JIEBOH MO3UIMH TOJIS, a CTApIIAN OUT
— B camoi nmpaBod. DTOT HeCTaHAAPTHBIA  CrOCOO
OTOOpaKEeHHsI  TOpsiAKa clefoBaHuss OUToB B OaHTe
COOTBETCTBYET MOPAAKY Iepenayd OWTOB B JIMHHMIO CBSI3U
nepeaarunkoMm Ethernet (mepBbIM mepenaeTcss muaamui OUT).
B cranmaprax npyrux opranuzanuii, Hampumep RFC, IETF,
ITU-T, ISO, wucnonb3yercss TpaaulIMOHHOE TPEJICTABICHHE
OaiiTa, Korga MiIaJIUNA OUT CYMTAETCS CaMbIM MPaBbIM OUTOM
OaiiTa, a crapmmii cambiM JeBbIM. [lpu 3TOM mOpsIOK
clefioBaHUsl OalTOB ocTaeTcs TpagulHMOHHBIM. [losTomMy mpu
YTEHUU CTAaHAApTOB, ONyOIMKOBAHHBIX 3TUMHU OPraHU3ALUSIMH,
a TaKKe YTEHUH JIaHHBIX, OTOOpakaeMbIX Ha DJKpaHe
ONEPAlMOHHOM CHUCTEMOM WIM aHAJIW3aTOPOM IPOTOKOJIOB,
3Ha4YeHus1 Kaxjoro Oaiita kxaapa Ethernet HyxHO 3epkaiibHO
0TOOpa3uTh, YTOOBI MOJIYYUTH MPEICTaBICHHE O 3HAYEHHUU
pa3psaoB Toro Oaiita B coorBercTBHM ¢ JokymeHtamu IEEE.
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Hanpumep, rpynmnoBoit agpec, umeromnii B Hotauuu [EEE Bun
1000 0000 0000 0000 1010 0111 1111 OOOO 0000 0000 0000
0000 wmu B mectaagnatepuyanoi 3anucu 80-00-A7-F0-00-00.

Komurer IEEE pacrnpenenser MEXKY
MIPOU3BOIUTEISIMU 00opynoBaHUS TaK Ha3bIBacMbIC
OpraHU3aIOHHO YHHUKaJIbHbBIE UICHTU(PUKATOPHI

(Organizationally  Unique Identifier, OUI). Kaxnpiii
MIPOU3BOJIUTENb MOMEIIAET BBIACICHHBIN eMy HIEHTU(DUKATOP
B Tpu cTapmmx OaiiTa aapeca. 3a YHUKaJIbHOCTb MJIAJALINX
Tpex 0aliToB ajpeca OTBeYaeT MPOU3BOAUTENH 00OPYIOBAHUS.
JBanuare yeTblpe OWTa, OTBOAMMBIE IPOU3ZBOIAUTENIO IS
aapecan  MHTEpdeicoB ero MNPOAYKIHMH, TO3BOJSIOT
BBIIYCTUTh HpUMEpPHO 16 MIWIIMOHOB HHTEpPeEcoB 1ox
OIHUM  UACHTU(DUKATOPOM  OpraHu3ali. YHUKaJIbHOCTD
LEHTPATU30BAHHO pacnpezenseMbIxX aJipecoB
pachpoCTpaHseTcss Ha BCE OCHOBHBIE TEXHOJIOTUHU JIOKAJIbHBIX
cereit — Ethernet, Token Ring, FDDI u T1.n. JlokanbHbie
ajipeca Ha3HAYAIOTCS aJAMHHHCTPATOPOM CETH, B 00SI3aHHOCTHU
KOTOpPOT'0 BXOAUT 00€CIIEUEHNE UX YHUKAIbHOCTH.

Cereble amantepsl Ethernet moryr Takxke paboraTh B
TaKk  Ha3blBAEMOM  pEeXHMME  Hepa30opyMBOro  3axBaTa
(promiscuous mode), KOrja OHM 3aXBaThIBAIOT BCE KaJpBI,
nocTymnarmnme Ha wuHrepdeiic, HezaBucumo or ux MAC-
anpecoB HazHaueHUs. OOBIYHO TaKOM peXHUM HCHOIb3YETCS
JUIs MOHHUTOpPHHra TpaduKa, KOIJa 3aXBayeHHbIE KaJpbl
U3YYaroTCs 3aTe€M JUISl HAXOXKACHMSI IPUYUHBI HEKOPPEKTHOTO
MOBE/ICHNS HEKOTOPOTO y3j1a UM OTJIaJKH HOBOTO MPOTOKOJIA.

CymiecTByeT HECKOJBKO CTaHIApTOB (hopmaTa Kajapa
Ethernet. Ha mnpaktuke B  obopymoBanuu  Ethernet
UCTOJB3YeTCsl TOJIBKO OJMUH (hopMaT Kaapa, a UMEHHO KaJp
Ethernet DIX, xoTopsrii mHOTIa Ha3kiBatoT kaapoMm Ethernet 11
10 HOMepy nocienHero crangapra DIX.

Jlns noctaBkM Kajpa JOCTATOYHO OJHOIO ajapeca —
ajZipeca Ha3HAYEHHUS; alpec UCTOUYHUKA ITIOMEIIAETCS B Kaap AJs
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TOT0, 4YTOOBI y3€J, MOJYyYUBIINI Kajp, 3HAT, OT KOrO MPUIIET
KaJlp ¥ KOMY HY>KHO Ha HEro oTBeTuTh. [Ipunsarue pemenus od
OTBETEC HE BXOJIUT B KOMIIETEHIMIO TpoTokona Ethernet, »to
JIeNI0  MIPOTOKOJIOB BepxHHX YypoBHeW. Ethernet >xe Tonbko
BEITIOJTHUT TaKO€ JICUCTBUE, €CIIH C CETEBOTO YPOBHSI TIOCTYITHUT
COOTBETCTBYIOIIIEE YKa3aHUE.

JlocTyn K cpejie U nepeaaya JaHHBIX

Meron poctyna, Mcmoiab3yeMblii B ceTsx Ethernet na
paznenseMoi poBOAHOUN cpeze, HocuT HazBaHue CSMA/CD
(Carrier Sense Multiple Access with Collision Detection —
MPOCTYIIMBAaHUE HECYIICH YacTOThI C MHOKECTBEHHBIM
JOCTYIIOM M pacrno3HaBaHWeM KoJuinsuii). Ha3Banue merona
JIOCTaTOYHO XOPOILIO OIUCHIBAET €I0 OCOOEHHOCTH.

Bce kommbroTephl B CETH Ha pa3AeisieMoil cpeie UMEeIoT
BO3MOXXHOCTb ~ HEMEJJICHHO (c  yueroM  3aIepiKKH
pacnpocTpaHeHHUs] CUTHalla B (PU3UYECKON cpefie) MOTYUHTh
JaHHBIE, KOTOPBIE JII000M M3 KOMITBIOTEPOB Hauaj Iepe/iaBaTh
B 001y10 cpeny. ['oBopsT, 4TO cpena, K KOTOPOi MOAKIIOUEHBI
BCE CTaHIUHU, pPabOTAET B PEXUME KOJUJIEKTUBHOTO JOCTYIIa
(Multiply Access, MA). YrtoObl MOJYyYUTh BO3MOXKHOCTh
nepeaaBaTh Kajp, uHTeperc-oTIpaBUTENb JTOJKEH
yOenuThcs, 4TO pazdensemMas cpena cBoOoaHa.  ITo
JOCTUTACTCS  TPOCITYIIMBAaHHEM  OCHOBHOH  TapMOHUKH
CUTHaJa, KOTopas elle Ha3bIBaeTcsl Hecyiel yactotoi (Carrier
Sense, CS).
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Konnuaus (jam)

CnyvanHas naysa

Wuna 1 2 3 ) ‘ 1

Yaen1 [Mepepava Mepepaual
MNonwitka
pocryna —— lMepenaua
K WuHe yana 2

Yaen 2 Oxupaxme|Mepeaaya

Monbitka
AOCTYNa K WuHe yana 3

Yaen 3 Mepenaya Oxupatve|

Puc. 6.2 — Merton ciyvaiinoro gocryna CSMA/CD.
[IpuzHakom «HE3aHATOCTH»  Cpelbl  SBISETCA
OTCYTCTBHE€ Ha HEM HECylled 4YacToThl, KOTOpas IIpHU
MaHUYeCTepCKOM crocobe koaupoBaHus paBHa 5-10 MI'm B
3aBUCHUMOCTH OT IIOCJEIOBAaTEJIbHOCTH E€AMHMIL M HYJEH,
IIepelaBacMbIX B JAHHBI MOMEHT.
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Konnuaus pacnpocTpaHsBTca
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Puc. 6.3 — Cxema BO3HUKHOBEHUS M paCIPOCTPaHEHUs
KOJUIU3UU

Ecnu cpena cBoOoaHa, TO y3eln MMEET MpaBO Hadarb
nepefavy kaapa. B nmpumepe, nokazanHoM Ha puc. 6.2, yzen 1
oOHapyXuJI, 4TO cpena cBOOOAHA, U Hauyajl MepeaBaTh CBOU
Kazp. B xoakcuanbHOM Kabeye cUTHANBI MepenaTdyrka y3na 1
pacnpocTpaHsoTCA B 00€ CTOPOHBI, TaK YTO MX MOJIY4aroT BCE
y3nel  cetu. Kagp maHHBIX  Bcerga  CONPOBOXKIAETCS
npeamMOyJoi, KOTopasi COCTOUT U3 7 OalT, KaK/IbIi U3 KOTOPHIX
umeet 3Hadenune 10101010, u 8-ro Gaiita, pasnoro 10101011.
[Tocnennnit GaliT HOCHUT Ha3BaHWE OTPAHUYHTENS Hadaja
kanpa. [IpeamOyna HyXHa Ui BXOXKIEHHUS TPHUEMHHKA B
MOOUTOBYIO U TOOANTOBYIO CHHXPOHHU3AILUIO C MEpeAaTYUKOM.
Hanuumne nByx equHul, UAYMIMX TOAPS], TOBOPUT IPUEMHUKY
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0 TOM, YTO mpeamMOyna 3aKOHYMIACh W CIEAYIOUIMH OuT
SIBJIIETCS HA4YaJIOM KaJipa.

Bee cranmmu, moAkiroueHHbIE K KaOemro, HaYMHAIOT
3anMchIBaTh OalTHI MepelaBaeMoro Kajpa B CBOM BHYTPEHHHUE
Oydepsl. [lepBrie 6 OGaliT Kaapa cofepx aT aapec HA3HAUCHHUS.
Ta cranmnus, koropas y3HaeT COOCTBEHHBIN a/Ipec B 3arojiOBKe
KaJpa, MPOJOJDKAEeT 3alHChiBaTh €ro COACPKUMOE B CBOMU
BHYTpeHHU# Oydep, a ocTajibHble CTAaHIIMM Ha 3TOM IpUEM
Kampa mnpekpamaroT. CraHius Ha3Ha4YeHWs oOpabaThiBaeT
MOJIy4YE€HHbIE JTaHHBIC U MEPEelaeT UX BBEPX IO CBOEMY CTEKY.
Kanp Ethernet comepXuT He TOJNBKO aJpec HA3HAYCHHS, HO H
aZipec HMCTOYHHMKA JAaHHBIX, MO3TOMY CTaHIUSA-TIOTy4aTelb
3HAeT, KOMY HYXKHO TTOCJIaTh OTBET.

VY3en 2 Bo Bpems mepemaud Kaapa y3ioMm 1 Takke
OBITAJICS ~ HAyaTh  Iepefady  CBOEro  Kaapa,  OJHAKO
oOHapyKHBaeT, YTO cpela 3aHsATa — Ha HEH MPHUCYTCTBYET
HECYIIasl 9acToTa, — IOATOMY y3€J 2 BBIHYKJEH K/IaTh, ITOKa
y3en | He mpeKpaTut nepenavy Kaapa.

[Tocne oxoHuUaHWs Tepenavyd Kaapa BCE Y3JIbl CETH
00s13aHBl  BBIEP)KATh TEXHOJOTMYECKYI0 Iay3y, paBHYIO
MexnakeTHoMy nHTepBaiy (Inter Packet Gap, IPG) B 9,6 Mmkc.
Ota may3a Hy)XKHa JUIsl TPUBEIECHUS CETEBBIX aJalnTepoB B
HCXO/JHOE COCTOSIHME, a TaKkke I TPeAOTBPALICHUS
MOHOMOJBHOTO 3axBaTa cpeabl onaHoM cranuumeil. Ilocne
OKOHYAHUSl TEXHOJIOTUYECKOH TMay3bl Y3JIbI WMEIOT MpaBo
HayaTh Iepejady CBOEro KaJpa, Tak Kak cpena cBobojHa. B
NPUBECHHOM TpUMeEpe y3ed 2 JOXKAAICS OKOHYAHHS
neperayu kazapa ysiom 1, chaeman may3y B 9,6 MKC M Hauain
nepeaady CBOETro Kajapa

Bo3HMKHOBEeHHE KOJLIM3UH

MexaHU3M TPOCTYIIMBAHUS CPEIbl W Tay3a MEXIy
KaJpaMy HE TapaHTUPYIOT UCKIIOUEHHsI CUTYalluu, KOTAa JIBE
wi Oollee CTaHIMK OJHOBPEMEHHO pEIIAa0T, YTO Cpena
cBOOO/IHA, U HAYMHAIOT NIEPEAaBaTh CBOM KaJpbl. [ 0BOPAT, 4yTO
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MIPH 3TOM MPOUCXOINUT KOJUTU3USA, TaK KaK COJAEPKUMOE 000mX
KaJIpOB CTaJKHUBAcTCS Ha oOmeM Kabene W IMPOUCXOIUT
UCKa)kKeHUe MH(OpPMAIHH.

Komnmusus — 93T0 HOpMmasibHas cuTyalusi B padore
cereii Ethernet. B mpumepe Ha puc. 6.3 KOIIM3UIO MOpoaMIIa
OJIHOBpPEMEHHAas Iiepenaya JaHHbIX y3mamu 3 u 1. Jns
BO3HHUKHOBEHHUS KOJUIM3UU HE 00s3aT€IbHO, YTOOBI HECKOJIBKO
CTaHIIM{ Hadaau repeaady abCOMIOTHO OJHOBPEMEHHO, TaKas
CUTyalusi MajoBeposiTHAa. bojee BeposTHA CHUTyalus, Korua
OJIUH y3€JI HAaUMHACT Tepeiavy, a Yepe3 HeKOTopoe (KOPOTKOE)
BpeMsl JIpyrod y3el, TPOBEPHB Cpely U HE OOHAPYKUB
HECYIIyl0 (CHUTHAJbl MEPBOrO y3lia €lle HE YCHelu JI0 HEero
JIOWTH), HAUMHAET nepenady cBoero kajapa. Takum oOpazowm,
BO3HUKHOBCHHE KOJUTM3UH SIBJISICTCS CJICICTBHEM
pacmpe/ielieHUs y3JI0B CETH B TIPOCTPAHCTRBE.

YToOBI KOPPEKTHO 00pabOTaTh KOJIM3UIO, BCE CTAHIIUU
OJTHOBPEMEHHO HaOJIIOJIAlOT 32 BO3HHUKAIOIIMMH Ha KaOeie
curHalamu. Ecny mepenaBaeMbple W HAOJI01aeMble CHTHAJIBI
OTIIUYAIOTCS, TO (UKCUPYETCs (aKT OOHAPYKEHUS KOJUTU3UU
(Collision Detection, CD). lns mNOBBIIIEHUS BEPOSTHOCTU
CKOpeHIiero oOHapyKeHHsS KOJUTU3UHA BCEMH CTAHIUSIMHU CETH
CTaHIMsI, KOTOpas OOHapyXuWia KOJJIM3UI0, TpPephIBaeT
nepenady cBoero kajapa (B MpOU3BOJIBHOM MECTEe, BO3MOXKHO, U
HE Ha rpaHulle 0alfTa) U ycyryoiseT KOJUTU3MIO MOCBUIKOHN B
CeTh CIEIUAIbHOM  IIOCJIeNOBATEIbHOCTH W3 32  Owr,
HAa3bIBAEMOM jam-TI0CIeI0BATEIbHOCTHIO.

[Tocne »TOrO0 OOHAPYKWBIIAS KOJUIM3HIO TIEPEIArOIIast
CTaHIMs 00si3aHa MPEKPATUTh TNepeaadyy W caenarh nay3y B
TEUCHHE KOPOTKOTO CIYYalHOTO HMHTEpPBAJia BPEMEHHU. 3aTeM
OHAa MOKET CHOBa MPEANPHUHSITH MOMBITKY 3aXBaTa Cpeabl U
nepenaun  kazapa. CroydaiiHas may3a  BBIOMpaeTcs 1O
CIIEYIOIIEMY allTOPUTMY:

[lay3a = L X (MHTepBaJl OTCPOYKH)
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B rexnonorum Ethernet wHTEpBanm OTCPOUKHM paBeH
3Ha4YeHHI0 512 OWTOBBIX HHTEPBAJOB. BUTOBBIN HWHTEpBa
COOTBETCTBYET = BpPEMEHM  MEXJAy  IOSBIEHHEM  JBYX
MOCJIeIOBaTEIbHBIX OUTOB JaHHBIX Ha Kabese; HJsi CKOPOCTH
10 MOwuT/c BennumnHa 6utoBoro naTepBana pasua 0,1 Mkc, wim
100 He.

L — mpencrasnsier coboil 1enoe yucio, BEIOpaHHOE C
paBHOU BeposATHOCThIO W3 auanaszoHa [0,2N), rneN — HOMep
MOBTOPHOW MOMBITKK Tepeaauyn JaHHoro kamapa: 1,2,..., 10.
ITocne 10-i TONBITKM WHTEpBAJI, U3 KOTOPOTO BBIOMpPAETCS
raysa, He yBeJINUMBAETCSl.

Takum oOpa3om, ciydyaiiHas Tmay3a B TEXHOJIOTHH
Ethernet moxet npunumars 3Hadenus ot 0 10 52,4 mc.

Ecnu 16 nocnenoBatenbHbIX MOMBITOK MEpeaayn Kaapa
BBI3bIBAIOT KOJUIM3UIO, TO NEPEeJaTUUK JOJDKEH IPEKpaTUTh
MOMBITKA M OTOpOCUTH 3TOT Kajap. ONuCaHHBIA aNrOpUTM
HOCHUT Ha3BaHHWE YCEYEHHOI'O 3KCIOHEHUUAIbHOIO JIBOMYHOIO
QJIITOPUTMA OTCPOUKH.

Anmunuctpatopsl cereil  Ethernet nHa pasnensemoit
Cpelle PYKOBOJCTBYIOTCSI MPOCTBIM 3MIIMPUYECKUM IPABUIOM
—  KO03G(DUIIMEHT WCHOIB30BaHUS CpPEelbl HE  JOJDKEH
npespiiath 30 %. Jlig NOANEPKKM YYBCTBUTEIBHOIO K
3anepkkam Tpagpuka ceru FEthernet (um apyrue cetu Ha
pasfensaeMol cpene) MOryT NPUMEHATH TOJIBKO OAMH METOJ
MOAJIepKaHus XapakTepucTUK QOS — HeAOrpyKEHHBIN pexuM
paboTHI.

Bpems o0opoTa 1 pacnio3HaBaHue KOJJIM3UI

Hanexnoe pacrno3HaBaHUE KOJLIN3UI BCEMU
CTaHUUSMH  CETH  SBISETCS  HEOOXOAWMBIM  YCJIOBHUEM
KoppekTHOil pabotel cetn Ethernet. Ecau xkakas-nubo
Iepearolas CTaHIU HE PACIIO3HAET KOJUIM3HIO U PELINT, YTO
KaJIp TaHHBIX NIEpeJiaH €0 BEPHO, 3TOT Kajp OyneT yrepsiH. W3-
32 HaJOXEHHS CHUTHAJIOB NPHU KOJIM3UM HMHPOpMaLuUs KaJapa
WCKA3UTCS, U OH Oy/leT OTOpakoBaH MPUHUMAIOIIEH CTAHIIMEH



124

M3-32 HECOBMAJCHHS KOHTPOJbHOM cymMmbl. CKopee BcCero,
HeJOoUIeAIe J0 TMOoJydarenas JaHHble OyayT MOBTOPHO
nepeAaHbl  KakKUM-JIMOO IMPOTOKOJIOM BEPXHEro  YpOBHS,
HampuMep TPAHCHOPTHBIM HJIM MPUKIATHBIM, pabOTAOIIUM C
YCTaHOBJICHHEM COEJMHEHHUs, MO0 mpoTokosiom LLC, ecnu on
paboraer B pexume LLC2. Opmnako MOBTOpHas Tepenaya
COOOIICHUSI TPOTOKOJIAMU BEPXHUX YPOBHEW MPOU30MaET
ropaszio mo3xe (MHOT/Ia MO MPOIIECTBUM HECKOJIBKUX CEKYH),
4eM T[IOBTOpHAas Tepenada cpeactBamm cetu  Ethernet,
paboTtatomieil ¢ MHUKPOCEKYHIHbIMH HHTepBaiamu. [loatomy
€CITM KOJUTU3WU He OyIyT HaJeKHO PAclO3HABATHCS Y3IaMHU
cetu Ethernet, To 3TO mpuBeAET K 3aMETHOMY CHMKEHUIO
TMIOJIE3HOM MPOMYCKHON CIIOCOOHOCTH CETH.

Jns HageXHOro paclo3HaBaHUS KOJUIM3UHM JOJKHO
BBITIOJIHATHCS CIIEAYIOIIEE COOTHOIICHUE:

Tonin = RTT

3necb Tppin — BpeMsl Tiepefadn Kajapa MUHHUMaIbHOU
bl @ RTT — Bpemsi 060poTa, TO €CTh BpeMs, 3a KOTOpOe
CUTH&JI KOJUIM3UU YCIIEBAET PACIpPOCTPAHUTHCS IO CAMOIO
JalbHEro y3ila ceTu. B Xyamem ciayyae cuUrHan JOJKEH
MIPOUTH JBAX]IBI MEXKY HanboJiee yaaaeHHbIMU IPYT OT Apyra
CTaHIUSAMH CETU (B OJIHY CTOPOHY IPOXOJHUT HEUCKAKEHHBIN
CUTHaJ, a B OOpaTHOM HampaBJICHUH — CHUTHANI, YKe
WCKa)XKCHHBIN KOJUTH3UEH).

[Ipy BBINOJHEHHHM STOTO YCIOBUS MepeAaroas
CTaHIUsA JOJKHA YCHETh OOHAPYKUTh KOJUIM3UIO, KOTOPYIO
BBI3BaJI MEPEAAHHBIA €€ Kajp, elle 10 TOro, Kak OHa 3aKOHYUT
nepeAaady SToro kaapa. O4YeBHAHO, YTO BBITOJHEHHE STOTO
YCIIOBUSI 3aBUCHUT, C OJIHOM CTOPOHBI, OT MUHUMAJILHON JTUHBI
KaJpa ¥ CKOPOCTH TE€peJaud JaHHBIX MPOTOKOJA, a C APYrou
CTOPOHBI, OT AJMUHBI KaOeIbHOW CHUCTEMBI CETH M CKOPOCTHU
pacmpocTpaHeHUsT CHUTHajla B KaOene (s pasHBIX THUIIOB
Ka0eJst 93Ta CKOPOCTh HECKOIBKO OTIHYASTCH ).
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Bce mapamertpsl nmpotokoia Ethernet momoOpansr Takum
o0pa3oM, 4TOOBl NMPU HOPMAIbHOW pabOTEe KOJIM3UU YETKO
pacriozHaBanuch. Tak, crangapt Ethernet ompenenser
MUHHMQJIBHYIO JUTMHY TIOJIS JaHHBIX Kajapa B 46 OaT (uTo
BMECTE CO CIIY)KEOHBIMH TOJIIMU J1a€T MUHUMAIBHYIO JIUHY
kaapa 64 Oaiit, a BMecTe ¢ mpeamOysoi — 72 OGait, uimu 576
6ur). Orcioga MOKET OBbITh BBIYMCICHO OTrpaHHYCHHE Ha
paccrositHue Mexnay crannmsmu. B cramgapre Ethernet 10
Mout/c Bpems mepenaud Kajapa MUHAMAJIBHOW JJIUHBI PaBHO
575 OWTOBBIX WHTEPBAJOB, CJIEAOBATEIBHO, BpeMsi 00OpoTa
JOJDKHO OBITH MeHbIIe 57,5 MKc. PaccrosiHue, KOTOpoe CHrHal
MOJKET MPOWTHU 3a ITO BpeMsl, 3aBHCHUT OT TUIA Kalemns U AJis
TOJICTOTO KOAKCHAJIbHOTO Kabenst paBHO npumepHo 13 280 wm.
VYuuTteiBas, 4yTo 3a BpeMs 57,5 MKC CUTHaJl JIOJKEH MIPOUTH 1O
JIMHUM CBSI3U JIBAXK/bl, PACCTOSHUE MEXIY IBYMS y3JlaMU HE
JOJHKHO OBITH Ooubiiie 6635 M. B cTanmapTe BenwunHa 3TOTO
paccrosinus BbiOpaHa paBHOW 2500 M, 4YTO CyIIECTBEHHO
MeHbIIe. DTO OOBACHAETCS TE€M, YTO MOBTOPUTENIU, KOTOPHIE
HY)XHBI Il COEAUHEHMsI ISTH CErMEHTOB Kalessi, BHOCST
3aJIep’)KKHM B paCIIPOCTPAHEHUE CUTHAA.

OnucanHble  cooOpaxkeHuss  OOBACHSAIOT  BHIOOD
MUHUMAIbHOW JUIMHBI TOJS JaHHBIX Kaapa B 46 Oaiit.
VYMmeHblieHue 3TOro 3HadeHus g0 0 mpuBeno Obl K
3HAYUTEIILHOMY COKPAILLEHUIO0 MAaKCUMaIbHON JJIMHBI CETH.

TpeboBanue T, = RTT wuMeeT OAHO HWHTEPECHOE
CIIEICTBUE: YEM BBIILIE CKOPOCTh IPOTOKOJIA, TEM MEHbIIE
NOJKHA OBbITh MakcUMalbHas anuHa ceTth. [loatoMy s
Ethernet Ha paznensemoii cpene npu ckopoctu B 100 M6ut/c
MakCcHUMajbHas JUIMHA CETH MPOMOPIHMOHATIBHO YMEHBIIAETCS
no 250 m, a mpu ckopoctu B 1 I'Gut/c — mo 25 M. Drta
3aBUCHUMOCTb, Hapsily C pe3KHM pOCTOM 3aJiepKeK IpH
MOBBILLIEHUH 3arpy3KU CETH, TOBOPUT O €IlI€ OJHOM KOPEHHOM
Henoctarke metonaa qoctyna CSMA/CD.

Cnennduxannn puznyeckoi cpeabl
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[Tpu cranmaptuzanuu texnonoruu Ethernet paboueit
rpynmoit  IEEE  802.3 Bapmant Ethernet Ha «ronctom»
KoakcHuajabHOM Kabene mosryunn HazBanue 10Base-5.

Yucno 10 B 3TOM Ha3BaHUU 0003HAYAET HOMHHAIBHYIO
OWTOBYIO CKOPOCTH TepeAadd JNaHHBIX CTaHIapTa, TO ecTh 10
Mb6ut/c, a cioBo «Base» — Meroa mepegayd Ha OJIHOM
6a3o0Boif yacrore (B manHoMm ciydae 10 MIm). Ilocnexnuit
CUMBOJI B Ha3BaHUU CTaHAapTa (U3HYECKOTO YpPOBHS
o0o3HayaeT THUIl Kabeis, B JaHHOM CIIydae 5 OTpakaeT TOT
(bakT, 9YTO JUAMETp «TOJICTOrO» Koakcuana paBeH 0,5 mroiima.
JlanHasi cucremMa 0003HAUYEHUS THUHA (U3UIECKOTO YPOBHS
Ethernet coxpanunack 10 HaCTOSIIErO BPEMEHH.

HaubGonee MOIYJISIPHBIMU crenuUKausIMu
dbusmueckoit cpensl Ethernet mmst ckopoctu nepeadyn JaHHBIX
10 MouTt/c SABISAIOTCS CICIYIOIIHE:

e 10Base-5 — koakcuanbHbIi Kabenb auamerpom 0,5
JIoiMa, Ha3hIBa€MBIM «TOJCTRIM» KoakcuanoMm. MmeeT
BOJIHOBOe comnpoTuBienne 50 Om. MakcumanbHas
nnuHa  cermenta: 500 M (0e3  mOBTOpUTEINEH).
MakcumManbHOEe KOJUYECTBO Y3JIOB MOJKIIOYAEMBIX K
cermeHTy — 100. MakcumanbHOE YMCIIO CETMEHTOB
— 5 (4 moBTOpHUTENS), U3 KOTOPHIX TOJIBKO 3 MOTYT
MCIIOJIb30BAThCA JIJISl TOJKIFOYEHUS Y3JI0B, a 2 UTPAIOT
pOIb YIJIMHUTENEH CETH.

e 10Base-2 — koakcuanbHbIi kKabenb auamerpom 0,25
JIIoMMa, Ha3hIBa€MBIM «TOHKHM» KoakcwajoM. Mmeer
BOIHOBOe comnpotuBieHne 50 Om. MaxkcumanbHas
nnuHa cermeHta — 185 M (0e3 moBTOpHUTENEH).
MakcuManbHOE KOJUYECTBO Y3JIOB MOJKIHOYAEMBIX K
cerMeHTy — 30 MakcumanbHOE YMCIO CETMEHTOB —
5 (4 noBropuTens), U3 KOTOPHIX TOJBKO 3 MOTYT
WCITOJTH30BATHCS JIJIST TTOAKITFOYSHUS y3JI0B, a 2 UTPAIOT
pOJIb YJIMHUTENEN CETH.
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e 10Base-T — xabenp Ha OCHOBE HEIKPAHHMPOBAHHOU
Buroii mapel (UTP). OO6pazyer 3Be3nooOpaszHyro
TOTIOJIOTHIO Ha OCHOBE KOHIIEHTpaTopa

(MHOrOMOpTOBOTO MOBTOpHUTENs). PaccTosiHue mMexny
KOHIIEHTPATOPOM U KOHEUHBIM Yy3JI0M — He Oolee
100 M. Mexay JIF0OBIMU JBYMSI y3JIaMH CETH MOJKET
OBITh HE OoJiee 4-X KOHIICHTPATOPOB (TaK Ha3bIBAEMOE
«mpaBmIIo 4-x XaboB»).

e 10Base-F —  BOJIOKOHHO-ONTHYECKUU  KaOelb.
Tomonorust  aHajoOrM4Ha  TOMOJIOTMM  CTaHJApTa
10Base-T, HO paccTosiHEE MEXAY KOHIIEHTPATOPOM U
KOHEYHBIM y3510M MoxeT focturats 2000 M. [IpaBuio
4-x xaboB ocraercsa B cuie. B cranmapre 10Base-2 B
KauecTBe  IMepefaroumied  Cpenbl  HCIOJIb3yeTcs
«TOHKUI» KOoaKcuan Ethernet. CraHnuu
MOAKITIOYAIOTCS K Ka0eIro c TTOMOIIIBIO
BBICOKOYACTOTHOTO T-KOHHEKTOpA, MPEACTABISIONIETO
co00i1 TPONHUK, OIUH OTBOJI KOTOPOI'O COEIUHSETCS C
CETeBBIM aJaNTepoM, a JBa JPYTHX — C JIByMS
KOHIIaMH pa3pbiBa kademns. Cranaapt 10Base-2 odeHb
omu3ok k crannapty 10Base-5, HO TpaHCUBEpPHI B HEM
OOBEIMHECHBI C CETEBBIMH aJalTepaMu 3a CUET TOro,
yro Oonee TUOKMI TOHKHUN KOAaKCHAIBHBIM Kabemhb
MOXKET OBITh  TOJBEACH  HEMOCPEICTBEHHO K
BBIXOJJHOMY pa3beMy IUIaThl CETEBOTO ajamnTepa,
YCTaHOBJICHHOM B Iaccu KommbloTepa. Kabenbp B
JAaHHOM CITy4ae «BHCHUT» Ha CETEBOM aJamTepe, uTo
3aTpyaHSACT busznveckoe nepemMenieHne
KOMIIBIOTEPOB, OJIHAKO caMma OIepalus COCTUHEHHS
KOMITHIOTEPOB B CETh OKAa3bIBAETCS TOpa3/l0 MpOIIE,
YeM ISl CETH Ha «TOJICTOMY KOaKCcHale.

Peanm3arnus 3TOro craHgapTa Ha MPaKTHKE MPUBOAUT K
HauboJee MPOCTOMY PEIICHUIO Ul KaOelbHOM CeTH, Tak Kak
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IUIL COCMHEHUS KOMITBIOTEPOB TPEOYIOTCS TOJBKO CETEBbIC
agantepsl, T-koHHEKTOpPHI U TepMUHATOPHI HA 50 OM. OnHaKo
3TOT BHJ KaOeNbHBIX COENMHEHHWH Haubojee CHIBHO
nojBep:keH aBapusM U coosam. Kabenb Oonee BoCHpUUMUUB K
IIoMexaM, 4eM «TOJICTBIM» KOaKCcHall. B MOHOKaHaie UMeeTcs
00JIbII0E KOJTMYECTBO MEXaHUYECKUX COSAMHEHUMN: Kax bl T-
KOHHEKTOp JaeT TPU MEXAaHMYECKHX COEIUHEHMs, JBa U3
KOTOPBIX MMEIOT JKWU3HEHHOE 3HAueHHe [JIsi BCEH CeTH.
[Tosp30BaTeny UMEIOT NOCTYI K pa3beMaM U MOTYT HapyLIUTh
LEJOCTHOCTh MOHOKaHanma. Kpome TOro, »scretuka u
SPrOHOMUYHOCTB ATOI'O PEILIEHUS OCTABJISAIOT JKENaTh JIyUIIEro,
TaK Kak OT KaXJ0i cTaHIuu 4epe3 T-KOHHEKTOp OTXOIAT JBa
JIOBOJIBHO 3aMETHBIX MPOBOJA, KOTOpBIE IOJ CTOJIOM YacTo
00pa3yloT MOTOK Ka0ens — 3amac, HeOOXOIUMBIA Ha ciydai
Take HeOOJIBIIOTO MepeMeIIeHus pabodero Mecra.

Cers Eternet na BuToi nape, onucsiBaemasi CTaHAapTOM
10Base-T, crana ciemyromMM OIaroM Ha IYTH IOBBIIICHUS
JKCIUTyaTaIllMOHHBIX XapakTepucTuk Ethernet.

OnHuM U3 CcymiecTBeHHbIX HejocTraTkoB Ethernet na
KOaKCHaJlbHOM KabeJie SBISUIOCh OTCYTCTBHE OIE€pPaTUBHOM
MH(OPMALIUK O COCTOSIHMM KaOems U CIO0XKHOCTh HaXOXACHUS
MecTa ero nospexieHus. Iloaromy mouck HewcrnpaBHOCTEN
CTal. TPUBBIYHOW  HOPOLEAYPOH U  TOJIOBHOM  OOJIBIO
MHOTOYMCIICHHOH  apMMHM  CETEBBIX  aJAMHHHCTPATOPOB
KoakcuanbHBIX cereil Ethernet. AnprepHaTBa TOSIBUIAch B
cepenuHe 80-X TroJ0B, Korja Ojarojnapss HCIHOJIb30BAHUIO
BUTOI mapel W mostopureneil ceru Ethernet crammu ropaszno
6oJiee peMOHTOIIPUTOIHBIMHU.

K »stomy BpemeHu TtenedoHHbIE KOMIIAHUHM YK€
JOCTaTOYHO JaBHO TPUMEHSJIM MHOTOMApHbIM Kabenb Ha
OCHOBE HEIKPAHUPOBAHHOW BHUTOW TMapbl U MOIAKIIOYEHUS
Tesle()OHHBIX aNnapaToB BHYTPH 37aHUN. Mes mpucnocoOuTh
9TOT TOMYJNApPHBIA BUJA Kalenss [Uisl JIOKAJIbHBIX CeTel
OKa3ajach OYEHb IUIOJOTBOPHOM, TaK KaK MHOTHE 3/1aHUS yiKe
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ObUIM OCHAILlEHBI HY)XHOH KabOenbHO# cuctemoil. OcraBanoch
pa3paboTaTh Crnoco0 MOJKIIOYEHHUS CETEBBIX aJalTepoB U
MPOYEeT0 KOMMYHHKAITMOHHOTO O0OPYIOBAaHMS K BUTOU Mape
TakuM 00pa3oM, 4TOObl M3MEHEHHS B CETEBBIX ajantepax u
MPOrPaMMHOM OOECIICYEHUU CETEBBIX OMEPAIMOHHBIX CHUCTEM
ObUTM MUHHMMAJBHBIMH 110 cpaBHeHMIO ¢ ceTsimu Ethernet nHa
KOakcuase. JTa IOMbITKA 0Ka3aJach YCIEIHON — Mepexos Ha
BUTYI0 Tapy TpeOyeT TOJbKO 3aMeHbl NpPUEMHHKA U
nepeaTuuKa CETEBOro ajanrTepa, a MeTOJ JOCTyla U BCe
IIPOTOKOJIbI KaHAJILHOTO YPOBHSI OCTAlOTCS TEMH e, YTO U B
cersx Ethernet Ha xoakcuane.

[IpaBma, g coelMHEHUsS Y3JIO0B B CETh TEMeEpb
00s13aTeNbHO TpeOyeTcss KOMMYHHKAIIMOHHOE YCTPOWCTBO —
MHOTOMNOPTOBBIN NoBTOpUTENb Ethernet Ha BuTO# mape.

MHOronopToBelii  MOBTOPUTENb  YacTO  HA3bIBAIOT
KOHIICHTPATOPOM, WM XaboM (0T aHriuiickoro hub — menrp,
CTynHIla KoJieca), TaK Kak B HEM CKOHIICHTPHUPOBAHBI
COEJIMHEHHS CO BCEMU KOHEUHBIMH y3i1aMu ceTu. DakTuuecku
xa0 WMHTHpPYeT CceTh Ha KOaKCHaJIbHOM Kabelne B TOM
OTHOIICHUHU, YTO (U3NYECKH OTIEeIbHBbIE OTpe3KH Kabemns Ha
BUTOW TMape JIOTUYECKH BCE PABHO TMPEJCTABISAIOT €IUHYIO
paznensieMyto cpeny. Bce mpaBuia noctynma K o cpene Mo
anroputmy CSMA/CD coxpaHsroTcs.

[Ipu co3manum cetu Ethernet wa BuTON mape c
OOJIBIITUM YHUCJIOM KOHEUHBIX Y3JIOB XaObl MOXHO COEIUHSTH
Ipyr C JApYyroM UEepapXHuecKuM CcrmocoOoM, oOpa3ys
JIPEBOBUAHYIO  CTPYKTypy. [loGaBnenne kaxmoro xaba
U3MEHsSIeT (U3HYECKYI0 CTPYKTYypy, HO OCTaBiser 0e3
W3MEHEHUS JIOTUUECKYIO0 CTPYKTYPY ceTH. To ecTh HE3aBUCHUMO
OT uuciIa XaboB B CETH COXpaHseTCsl OfHA oOmmas IJisi BCeX
uHTepdeiicoB paznensemas cpefa, Tak 4To Mepejada Kajapa ¢
mo0oro uHTepdeiica OIOKUpyeT MepeIaTIUKH BCEX OCTATbHBIX
uHTEpPEcoB.
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®dusnueckas CTPYKTYpPHU3aLlUsl CETEH, MOCTPOCHHBIX HA
OCHOBE BHUTOM Iapbl, MOBBIIIAET HAJIEKHOCTb U YIIPOIIAET
00CITy’)KUBAaHHE CETH, IOCKOJIbKY B 3TOM Cilydae IMOSBIISIETCS
BO3MOKHOCTb KOHTPOJIMPOBATh COCTOSIHUE U JIOKAIU30BbIBATH
OTKa3bl OTJEIbHBIX KaOENbHBIX OTPE3KOB, MOJKIIOYAIOLINX
KOHEUHble Y3Jbl K KOHILEHTparopaM. B ciydae oOpbiBa,
KOPOTKOI'O 3aMbIKaHUS WX HEUCIIPABHOCTHU CETEBOI0 ajanrepa
paboTta ceTn MOXeT ObITh OBICTPO BOCCTAHOBJIEHA IIyTEM
OTKJTIOYEHHUSI COOTBETCTBYIOIIETO CETMEHTa Ka0eJs.

JU1 KOHTPOJIsl LEIOCTHOCTU (PU3UYECKOT0 COCTUHEHNUS
MEXJy JIByMSl HENOCPEJICTBEHHO COEIMHEHHBIMM NOpPTaMHU B
crannapre 10Base-T BBegeH Tak  Ha3bIBaeMbld  TECT
nenoctHoctu coequHenus: (Link Integrity Test, LIT). Ora
Ipoleaypa 3akJI04aeTcss B TOM, 4TO B T€ HEPUOJbI, KOrJa
MOPT HE MOCHUIAET WK MOJIy4aeT KaJpbl IaHHBIX, OH I1OCHLIAET
CBOEMY COCEAYy HMIYJbChl anuTenabHocThio 100 HC uyepes
Kaxasle 16 mc. Ecau mopT mpuHMMaeT Takue HUMITYJIBCHI OT
CBOET0 cOCeJla, TO OH CYUTAET COeTUHEHHE paboTOCIOCOOHBIM
W, KaK 0paBWIO, HHIAULUPYET OTO 3€JIEHBIM CBETOM
CBETOJUO/IA.

Hezaancumo ot ncnonb3yemMoro pu3n4eckoro ypoBHs B
crangaptax Ethernet Ha 10 MOut/c BBOAMTCS OrpaHUYeHHE Ha
MaKCHMaJbHOE€ KOJMYECTBO Yy3JIOB, MOJKIIOYAEMBIX K
paznensaeMon cpezie. OTo orpaHnyeHue cocrasisier 1024 y3ia.

He Bce BapuanThl (hH3MUECKOTO YPOBHS CTaHAapTa
Ethernet ma 10 M6uT/c n1aroT BO3MOXHOCTh TIOCTPOUTH CETh C
MaKCUMaJIbHBIM KOJIMYEeCTBOM y3i0B. Hanpumep, cetp 10Base-
5 moxer uMerb MakcumyMm 100 x 3 - 3 - 296 y3noB (4
MOJAKIIIOUEHUSI yXOIAT Ha [OBTOPUTENH, COEAUHSIIONINE

cerMeHThl), a cetb 10 Base-2 — Ttonbko 87 y3nos. W nuib
cetu 10Base-T u 10Base-F naroT Takyro BO3MOKHOCT.
MaxkcumanbHas NPOU3BOIUTEIbHOCTH ceTn

Ethernet
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[Tpon3BOIUTENFHOCTS CETH 3aBHUCHT OT CKOpPOCTH
nepefayd KaapoB IO JIMHUAM CBSI3M M CKOPOCTH 0OpabOTKU
3THX  KaJIpoB  KOMMYHUKAIlMOHHBIMH  YCTPOWCTBaMH,
NepeaaoUMK KaJpbl MEXJy CBOUMH HOPTaMHU, K KOTOPBIM
3TH JIMHUU CBSI3U NOJKIMIOYEHBI. CKOPOCTh MEpeaayd KaJpoB
[0 JIMHUSAM CBSI3U 3aBUCUT OT HUCIOJb3YEMBIX MPOTOKOJIOB
¢u3nveckoro U KaHaJbHOTO ypoBHEH, Hanmpumep Ethernet na
10 M6wut/c, Ethernet na 100 Mo6wut/c, Token Ring niau FDDI.

CKOpOCTh, C KOTOpPOW MPOTOKOJ IepeaaeT OWUTHI 10
JUHUM  CBSI3M, HA3bIBAETCS  HOMMHAIBHOM  CKOPOCTBIO
MPOTOKOJIA.

CkopocTb 00pabOTKH KagpoB KOMMYHHUKAIIMOHHBIM
YCTPOHCTBOM  3aBUCHUT  OT  NPOU3BOAUTEIFHOCTH  €T0
IPOLIECCOPOB,  BHYTPEHHEH  apXUTEKTyppl M  JAPYrHX
napameTpoB. O4YeBHIHO, YTO CKOPOCTb KOMMYHUKAIIMOHHOTO
YCTpPOHCTBAa JIOJDKHA COOTBETCTBOBATH CKOPOCTH PabOTHI
muand. Eciim oHa MEHbIIe CKOPOCTH PadOThI IUHUH, TO Kaphl
Oyayr crosTb B ouepelsix M  oTOpachlBaTbcs  IpU
MEPENoJHeHNN TIOCIEAHUX. B TO jke BpeMs HeT CMbIcia
OPUMEHSATh  YCTPOMCTBO,  KOTOpO€ B  COTHM  pa3
NpOU3BOAUTENIFHEE,  4YeM  TOro  TpedyeT  CKOpOCTh
MOJIKIIIOYAaeMBbIX K HEMY JIMHUH.

Jns  oueHkn  TpeOyemMoil  NMPOW3BOAMTEIHHOCTH
KOMMYHHUKAIIMOHHBIX YCTpOICTB, uMeroux noptsl Ethernet,
HEOOXOJMMO  OIEHHTh  MPOU3BOAUTEIFHOCTh  CETMEHTa
Ethernet, Ho He B O6uTax B cexkyHay (ee MblI 3HaeM — 3T0 10
Mbut/c), a B Kaapax B CEKyHAY, TaKk KaK HMEHHO JTOT
noka3aTeib MIOMOTaeT OLIEHUTD TpeGoBaHUS K
MPOU3BOIUTENIFHOCTH KOMMYHHUKAIIMOHHBIX YCTPOHCTB. ITO
OOBsICHAETCSI TeM, 4YTO Ha OO0paboOTKy KaXIoro Kajpa,
HE3aBUCHMO OT €ro JUJIMHBI, MOCT, KOMMYTaToOp WA
MapuIpyTU3aTop TPATUT MPUMEPHO PABHOE BpeMs, KOTOpOE
YXOIUT Ha TPOCMOTP TAOJHIBI TPOABIKCHUS IIaKeTa,
¢dbopmMHUpoBaHKE HOBOTO Kajpa (JUIsi MaplIpyTH3aTopa) U T.II



132

[Ipy mOCTOSIHHON OWTOBOW CKOPOCTH KOJMYECTBO KaJpoB,
[IOCTYIAKOUIMX Ha KOMMYHUKAIlMOHHOE YCTPOUCTBO B €UHUILLY
BPEMEHHM, SBISETCS, €CTECTBEHHO, MAaKCHUMAJIbHBIM IPU HX
MUHUMaIbHOM JuiMHE. IlodToMy [UIsi KOMMYHHKAallMOHHOTO
obopymoBanusi Hamboyiee TSDKETBIM PEKUMOM  SIBJISICTCS
00paboTKa OTOKA KaJJpOB MMHUMAJIbHOM JJINHBI.

Texnonornu Token Ring u FDDI

Token Ring u FDDI — 310 (pyHKIIMOHAIIBHO HAMHOTO
Oonee cioxHble TexHoioruu, yem Ethernet Ha pasnensemoit
cpezne. Pa3paboTuuky 3TUX TEXHOJIOTUH CTPEMHIIUCh HA/IEIUTh
CeTb Ha pa3leNseMOd cpele MHOTMMH IOJIOKUTEIbHBIMU
KauecTBaMH:  CHAEJNaTb  MEXAaHU3M  pa3felIeHus  Cpelbl
IIpeICKa3yeMbIM U YIIPaBIISIEMBIM, obecreynTh
OTKa30yCTOMYUBOCTb CETH, OPraHHU30BATh IPUOPUTETHOE
0OCITy’)KUBaHHE JJIsl YyBCTBUTEILHOTO K 3a/lepKKaM Tpaduka,
HanpuMmep rojaocoBoro. HyXHO oTmate MM IOJDKHOE — BO
MHOI'OM MX yCWIHs omnpasaaiuch, u ceru FDDI nosonsHO
JIOJITO€ BpEMs YCIEHUIHO MCIOJIb30BAINCH KaK MarucTpaju
cereii Macmraba Kamiryca, B OCOOGHHOCTH B TeX CIIydasX,
KOrJa HYXHO ObUIO 00€creYuTh BBICOKYIO HaJIeKHOCTb
MarucTpalu.

Mexanusm noctyna k cpeae B cerax Token Ring u
FDDI sBasiercst Gonee neTepMHUHMPOBAHHBIM, Y€M B CETIX
Ethernet.

Paccmorpum ero Ha mnpumepe cetu Token Ring,
CTaHIIMU KOTOPOM CBSI3aHbI B KOJIBLIO, TaK YTO JIFOOast CTaHLIUA
HEMOCPEACTBEHHO TIOJy4YaeT JaHHble TOJbKO OT OJHOU
CTaHIIMM — TOM, KOTOpas SABJISAETCS MPEABbIAyIIEN B KOJIbIIE, a
nepeaeT JaHHble CBOeMy OiKallleMy cocely BHM3 IO
MOTOKY JaHHBIX. CKOpPOCTh Mepeaaun JaHHBIX B IEPBBIX CETIX
Token Ring, pa3spaborannsix kommanueit IBM, Orputa Bcero 4
Mout/c, Ho 3aTeM ObLIa IOBBIIMIEHA 10 16 MoOut/c. OcHOBHAs
cpela mepenaud JaHHbIX — BUTas mnapa. Jlng anpecauuu



133

craniuii cetu Token Ring (u FDDI) wucnomszyror MAC-
aapeca Toro e ¢popmara, uto u Ethernet.

Merton nmocryna Token Ring ocHOBaH Ha mepemaue OT
y3ja K y3]y CIeHHUaJIbHOrO0 KaJapa — TOKEeHa, WJIM MapKepa,
JOCTYIIa, IPU 3TOM TOJBKO y3€lI, BIAJACIOIINUNA TOKEHOM, MOXKET
nepeiaBaTh CBOM KaJIpbl B KOJIBI[0, KOTOPOE CTAHOBUTCS B 3TOM
ciyvae pasnensieMoi cpenoil. CymiecTByeT JUMUT Ha MEPUO]
MOHOITOJIBHOTO HCIIOJI30BAHUS CPEbl — ATO TaK HAa3bIBAEMOE
BpeMs yJIep>KaHUs TOKEHA, M0 HMCTEYCHHE KOTOPOTO CTAHIIUS
o0s3aHa TepenaTb TOKEH CBOEMY cOceAy Mo Koibly. B
pe3ylibTaTe TaKWe CHUTYyallud, KaK HEOIPEICICHHOE BpeMs
OKUJAaHMS JOCTYIa K cpese, xapakTepuble s Ethernet, 3nech
MCKITIOUEHBI (IT0 KpaiiHeW Mepe, B TeX Cllydasx, KOTJla CeTEBbIC
ajanTepbl CTAHIMH HCIpPaBHBI M paboTalT 0e3 CcOOeB).
MaxkcuManabHOE BpeMsl OKHJIaHUsI BCETJla HETPYIHO OICHHTH,
TaKk Kak OHO pPAaBHO IMIPOU3BEACHUIO BPEMEHU YACpKaHHS
TOKEHA Ha KOJMYECTBO CTAaHUMM B KOJIbIE. TaK Kak CTaHUWs,
MOJIYYMBIIAS TOKEH, HO HE MMEIOIIasi B 3TOT MOMEHT KaJlpOB
JUIS TIepeladu, TepelaeT TOKCH CIEIyIIIeld CTaHI|H, TO
BpEMS OKUJAAHUSI MOXKET OBITH MEHBIIIE.

OtkazoycroiunBocTh cetd Token Ring ompenensiercs
WCIOJIb30BaHHUEM B CETHU MOBTOPHUTENEH M CO3aHUS KOJBIIA.
Kaxnapiii Takol MOBTOPUTENIh HWMEET HECKOJIbKO TMOPTOB,
KOTOpbIe 00pa3yIOT KOJIBIIO 32 CUET BHYTPEHHUX CBSI3EH MEXKITY
nepelaTynkaMil W TMPUEMHHKaMH. B cioydae oTkaza wid
OTCOEIMHEHHUs CTaHIUM TIOBTOPUTENh OpPraHu3yeT 00Xo.
mopTa d3TOM CTaHIMHK, TaK YTO CBS3HOCTh KOJIbIIA HE
HapyIIaeTcs.

[Tomnepkka YyBCTBHTEIHHOTO K 3aj7epkkaM Tpaduka
JIOCTUTAETCS 3a CUET CUCTEMBI IPUOPHUTETOB KaJApoB. Perenne
0 TIPHOPHUTETEe KOHKPETHOTO Kajpa MPUHUMAET IIepeIaroras
cTannus. TOKeH Takke BCerja HMMEeT HEKOTOPHIH YPOBEHb
Tekymero npuopurera. CTaHIUS HMEET IPaBO 3aXBaTHThH
MepelaHHbIi il TOKeH TOJIBKO B TOM Cllydae, €Clid MPUOPUTET
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KaJapa, KOTOpPBIM OHAa XO4YeT IIepelaTh, BBINIE IPHOPUTETA
TOKeHa (WIM paBeH eMmy). B mpoTuBHOM ciydyae CTaHLIUS
o0s13aHa repeaTh TOKSH CIIEAYIOUIeH M0 KOJIbIly CTaHIIHH.

bnaronmapsi Gonee BbicokoW, uem B ceTsx Ethernet,
CKOPOCTH, J€TEPMUHUPOBAHHOCTH pacrpeneieHus
MPOIYCKHOM CHMOCOOHOCTH CETH MEeXAY Y3JIaMH, a TakKxke
JYYIIUX 9KCIUTYaTallMOHHBIX XapaKTepUCTUK (OOHApy>KEHHE U
M30JIALIMsS  HeucnpaBHocTel), cetm Token Ring Opuin
MPEANOYTUTEIBHBIM BBEIOOPOM JII TaKUX YYBCTBUTEIBHBIX K
MOJOOHBIM  TOKAa3zaTelsiM TMPUIIOKEHUHM, Kak OaHKOBCKHUE
CUCTEMBI M CUCTEMBI YIIPABJICHUS IIPEAIPUATHEM.

TexHomnoruro FDDI MOYKHO CUUTATh
YCOBEpIICHCTBOBAaHHBIM BapuanToM Token Ring, Tak kak B
Helt, kak U B Token Ring, mcmone3yercss meroa JocTyma K
cpele, OCHOBAaHHBIM Ha Iepeadye TOKEHA, a TaKXKe KOJbLEBas
TOIOJIOTHS CBsI3eH, HO BMecTe ¢ TeM FDDI pabGoTaer Ha Gosee
BBICOKOW CKOPOCTH M MMeeT 0oJjiee COBEPUICHHBIM MEXaHU3M
oTkazoycrounBoctd. Texnosorus FDDI crana nepsout
TEXHOJIOTUEH JIOKAJbHBIX CETEH, B KOTOPOM ONTHUYECKOE
BOJIOKHO, HauaBIlIee MPUMEHSTHCS B TE€IEKOMMYHUKAITMOHHBIX
ceTsix ¢ 70-x roAoB MPOILIOrO0 BeKa, OBLJIO MCIOJIH30BAHO B
KAauecTBE pa3AeiIsieMON cpeabl NepeJadyd JaHHBIX. 3a CYET
IIPUMEHEHHUsI ONTUYECKUX CHUCTEM CKOPOCTh MEPEIayu JTaHHbBIX
ynaigoch TOBBICUTH a0 100 MoOut/c (mo3ke MOSBUIOCH
obopynoBanue FDDI na Butoit nape, paboratoiiee Ha TOH ke
ckopocTH). B Tex ciyuasx, korja HyXKHO ObLIIO 0OecreduTh
BBICOKYIO HanexkxHOCTh cetn FDDI, npumeHsutocs OBOMHOE
KOJIbLIO. B HOpMallbHOM peXuMe CTaHUUU HCIONb3YIOT IS
IepeAayn JaHHBIX M TOKEHA JOCTyNa IMEepBHYHOE KOJIBIIO, a
BTOPUYHOE IpocTamBaeT. B ciydae oTkas3a, Hampumep, Npu
oOpbiBe Kalenss MEXIy CTaHLIMSIMH, TEPBUYHOE KOJIbIIO
00BEIUHSETCS CO BTOPUUHBIM, BHOBH 00pa3ysl €MHOE KOJIBLIO.
OTOT pexuM pabOThI CETH HA3bIBAETCS PEXKUMOM CBEPTHIBAHUS
kozien. Onepauusi CBEPThIBaHUS MPOU3BOAMUTCA CPENCTBAMU
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MOBTOpUTENIeH (HE TOKAa3aHHBIX HA PHCYHKE) W/WIH CETEBBIX
anantepoB FDDI. [Jlna ynpomieHus 3Tod mpoueayphl JaHHBIE
[0 TMEpPBUYHOMY KOJBIy BCErJa IMEpeAaroTcs B OJHOM
HampaBlieHMn  (Ha ~ JAMarpaMMax ~— 3TO  HalpaBJeHHE
M300pakaeTcst MPOTHUB YaCOBOM CTPENKH), & IO BTOPUIHOMY —
B oOpaTHOM (M300pakaercs Mo 4acoBoi cTpenke). [loatomy
pu 00pa30BaHUHU OOIIETO KOJBIA U3 ABYX KOJIEI epeIaTunKu
CTAaHUMU MO-NPEKHEMY OCTAlTCS  MOJKIIOYEHHBIMU K
MIPUEMHUKAM COCEIHUX CTaHLUW, YTO MO3BOJISIET MPaBUILHO
neperaBaTb U NpPUHUMATh  UHGOPMALMIO  COCEIHUMU
CTaHIUSMH.

B cramgaprax FDDI MHOro BHUMaHUS OTBOJUTCS
pPa3IMYHBIM TPOLEIYypaM, KOTOPBIC MO3BOJISIIOT ONPEIEITUTH
¢dakT HamuuMs OTKa3a B CETH, a 3aTeM IPOU3BECTHU
HeoOxomumoe  pekoHpurypupoBanue. Texnomorus FDDI
pacimupsieT MeXaHU3Mbl OOHApY>KEHUS OTKAa30B TEXHOJOTUH
Token Ring 3a cder pe3epBHBIX CBA3€H, KOTOpHIC
MPEAO0CTABIIAET BTOPOE KOJIBLIO.
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Jlekums /. Anpecauus B crexke nporoxkosiaos TCP/IP.

Baxnyio wuacte texnomorun TCP/IP  cocraBnsior
3aJjauu aJipecaliu, K YMciIy KOTOPbIX OTHOCATCS CIEeNyIOIHe:

e CornacoBaHHOE HCIOJIb30BaHUE AJPECOB Pa3IMUHOTO
TUna. JTa 3a/Jada BKJIKOYAaeT OTOOpakKeHUE aapecoB
pasHBIX THIIOB, HAIpUMEpP MPeoOpa3OBaHHE CETEBOTO
IP-anpeca B nmokanabHBIN, JOMEHHOr0 UMeHH — B IP-
azpec.

e (OOecneuyenue YHUKaJIbHOCTH aJIpecoB. B
3aBUCUMOCTM  OT  TUIlA  ajpeca  Tpedyercs
o0OecnieunBaTh OJJHO3HAYHOCTh aJpECcCalli B Ipeesax
KOMIIbIOTEpA, IOJCETH, KOPIIOPAaTUBHOM CeTH WU
WNHurepHera.

o KondurypupoBanue ceTeBbIX HUHTepdeiicoB u
CETEBbIX NPUIOKEHUH.

Kaxxnast 13 nmepeyuciieHHbIX 3a/lad MMEET JOCTaTOYHO
IIPOCTOE peIlleHHe Ui CEeTH, YHUCIO Y3JI0B KOTOpPOH He
MIPEBOCXOJUT  HECKOJBKUX  JeciaTkoB. Hampumep, g
0TOOpa’kKeHHsI CUMBOJIBHOIO JOMEHHOro mmeHu Ha IP-anmpec
JIOCTaTOYHO MOJIEPKUBATh HAa Ka)X/JOM XOCTe TabJHUIly BCeX
CUMBOJIBHBIX ~ HMMEH,  HUCIHOJB3yeMBIX B  CE€TH, U
cooTBeTcTBytomux uM [P-aapecoB. Cronp ke HpoCTO
«BPYUYHYIO» IPUCBOUTH BCeM MHTep(delicam B HEOObIION ceTn
YHHUKaJIbHbIE afpeca. OHAKO B KPYIHBIX CETSIX 3TH K€ 3aJ1a4u
YCIOXKHSIOTCS HACTOJIBKO, YTO TpPeOylT NPUHLIUITHAIBEHO
JIPYTUX pEeHIeHUMN.

KiroueBbIM C10BOM, KOTOPOE XapaKTEPU3YeT MOAXOA K
pemieHnto 3TuUX mpobseM, npuHATeii B TCP/IP, sBasercs
MacITabupyeMocCTb.

[Tpouenypst, npennaraembie TCP/IP nns HasHaueHus,
oTOOpakeHHsI M KOH(QUTYpUPOBAHHS aapecoB, OJWHAKOBO
XOpOIIO paboTalOT B CETSIX pa3sHOro macmraba. B 3Toit rimase
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HapsAgy ¢ cOOCTBEHHO cxeMoi oOpazoBanus I[P-agpecoB Mbl
MIO3HAKOMUMCSI ¢ HanboJiee MOMyIIpHbIMU MACIITaA0OMPyEMbIMU
cpencTBaMu moanepkkm anpecammu B cetsax  TCP/IP:
TEXHOJIOTHEH OeCcKIIacCOBOM MEXJAOMEHHOH MapuipyTH3aluy,
CUCTEMOM JOMEHHBIX HMEH, HPOTOKOJIOM JIMHAMHYECKOIO
KOH(UTypUPOBaHUS XOCTOB.

Cerogust crek TCP/IP mmpoko HCHONB3yeTCs Kak B
r00aNbHbIX, TaK M B JIOKAJIBHBIX CETSAX. JTOT CTEK HMEET
HEPAPXUUECKYIO CTPYKTYPY, B KOTOPOI OIlpeieeHo 4 ypOBHsL.

[Tpuknagnoit ypoBenb creka TCP/IP cooTBercTByeT
TpeM BepxHUM ypoBHsAM wMoxaenu OSIl: npuxiaagHoMmy,
IpeJCTaBIeHUs U ceaHcoBOMYy. OH OOBEIUHSET CEPBUCHI,
IIPEIOCTABIIIEMbIE CUCTEMOM I10JIb30BATEIbCKUM
IOPUIOKEHUAM. 3a JOoJrue TOAbl TPUMEHEHUs B CeTIX
pasnuYHBIX cTpaH W opranusanuid crek TCP/IP  Hakorwmn
O0JIbIIIOE KOJMYECTBO IPOTOKOJOB MU CIYXO INPHUKIATHOIO
ypoBHA. K HHM OTHOCATCS Takue pacrnpocTpaHEHHbIE
MPOTOKOJIbI, KaKk mpoTokos mepemaun ¢ainoB (File Transfer
Protocol, FTP), mporokon »smynsauuu TepmuHaia telnet,
npocToil mpoTokoa mnepefaud noutsl (Simple Mail Transfer
Protocol, SMTP), nportoxoun nepenaun runeprexkcta (Hypertext
Transfer Protocol, HTTP) u wmuHorue apyrue. IIpoToxoss
MPUKJIAHOTO YPOBHS pa3BepPTHIBAIOTCS HA XOCTaX.

TpancnoptHelii  ypoBeHb creka TCP/IP moxer
MIPEIOCTABIIATH BhIIIEIEKALIEMY YPOBHIO JBa TUIIA CEPBHCA:

® TapaHTHUPOBAHHYIO JOCTaBKY 00€CHeunBaECT MPOTOKOI
ynpaBinenuss nepepaudeil  (Transmission  Control
Protocol, TCP);

® JI0CTaBKYy II0 BO3MOYKHOCTH, MM C MaKCUMaJIbHBIMHU
YCUJTUSIMU, o0ecrieunBaeT MIPOTOKOJI
nosb3oBarenbckux  gedtarpamm  (User Datagram
Protocol, UDP).

Jns toro 4rtoObl 00ecneunTh HAAEKHYIO JIOCTABKY
naHHbIX, mpoTtokon TCP mpemycmaTpuBaeT yCTaHOBJICHHE
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JIOTUYECKOTO COCIUHEHUSA, YTO IO3BOJSIET €My HYyMEpPOBaTh
MaKeThl, MOJATBEPXKAATh HUX MPUEM KBUTAHUUSMH, B Cllydae
MOTE€PU OPraHU30BBIBATH MOBTOPHBIE MEPEAAYH, PACIIO3HABATH
U YHUUYTOXKATh TyOJIUKATHI, TOCTABIATH MPUKIATHOMY YPOBHIO
MaKeThl B TOM TOPSAKE, B KOTOPOM OHHU OBLIM OTIIPABJICHEIL.
bnarogaps sToMy npoTOKOIy 0OBEKTHI Ha XOCTE-OTIpaBUTENE
U XOCTE-T0Ty4aTesie MOTYT TOJICPKUBATh OOMEH JTaHHBIMU B
nymiekcHoMm pexume. TCP maer BO3MOXKHOCTH 0€3 omuOoK
JOCTaBUTh C(HOPMUPOBAHHBIA HAa OJHOM U3 KOMIIBIOTEPOB
MOTOK OalTOB Ha JIFOOOW IPYrol KOMIBIOTEp, BXOISAIIUN B
COCTABHYIO CETb.

Bropoit nporokon storo ypoBHs, UDP, sBusercs
MPOCTEUIIMM  JEHUTarpaMMHBIM  IIPOTOKOJIOM,  KOTOPBII
UCIIONIb3YeTCsl TOTAa, KOrJa 3ajJadya HaJleHOro oOMeHa
JAHHBIMU 70O BOOOIIE HE CTaBUTCA, JUOO pelaercs
cpeacTBaMu  0ojiee  BBICOKOTO  YPOBHS —  IPHUKIATHBIM
YPOBHEM HJIH MOJIb30BATEIbCKUMH TPUIIOKECHUSIMH.

B ¢yukmun mporokxonos TCP u UDP Bxomgut Taxxke
HCIIOJTHEHUE POJIM CBS3YIOIIErO 3B€HA MEXIY ITPUIIETAOIINMU
K TpPaHCHOPTHOMY YPOBHIO MPUKIAJHBIM U  CETEBBIM
ypoBHsMU. OT TPUKIAAHOTO TMPOTOKOJA TPAHCIIOPTHBIN
YPOBEHb NPUHUMAET 3a/IaHUE Ha NEpelavy JaHHBIX C TEM WIH
WHBIM  Kay€CTBOM  MPUKIAJHOMY  YPOBHIO-TIOJIYYaTENIO.
Huxenexamnii cereBoit ypoBeHb npotokonsl TCP u UDP
paccMaTpuBalOT KaK CBOErO pPOJa HHCTPYMEHT, HE OYEHb
HAJEXKHBIN, HO CIIOCOOHBIN TIepeMeniaTh NakeT B CBOOOJIHOM U
PHUCKOBAHHOM MYTEIIECTBUH MO COCTABHOM CETH.

[IporpamMmMHbBIE MOAYIH, pPEATUIYIOIMIME MTPOTOKOIBI
TCP u UDP, nogoOHO MOaymisiM MPOTOKOJOB MPHUKIIAIHOTO
YPOBHSI, YCTaHABIIMBAIOTCS HA XOCTaX.

CereBoil ypOBEHb, Ha3bIBAEMBIH TakKK€ YpPOBHEM
WntepHera, siBisercss crepxHeM Bcel apxutekrypsl TCP/IP.
NmMeHHO 3TOT ypoBeHb, (PYHKIIMH KOTOPOTO COOTBETCTBYIOT
cereBoMy ypoBHI0O Mojienu OS|, obecrieunBaer nepemenieHue
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MAKeTOB B TMpeJieiax COCTaBHOM ceTh, 0Opa3oBaHHOU
0o0beIMHEHNEM HECKOJbKUX mozcereil. IIporokonsl cereBoro
YPOBHA  TOAJEPKUBAIOT HMHTEpEiic C  BBIIIEISKAIIUM
TPaHCIIOPTHBIM YPOBHEM, IIOJIydas OT HEro 3alpochl Ha
nepeAady JaHHBIX II0 COCTaBHOM CETH, a TakkKe C
HIDKEJIeKAIUM YPOBHEM CETEBBIX HHTEP(EHCOB.

OCHOBHBIM TIPOTOKOJIOM CETEBOTO YPOBHS SIBJISETCS
MexcereBoi mpotokon (Internet Protocol, IP). B ero 3amauy
BXOAUT IPOJABHKCHHUE IAKETa MEKIY CETIMH — OT OJHOIO
MapuIpyTu3aropa K IpyroMy 10 Te€X IOp, IIOKa IaKeT He
IONaZeT B CETh Ha3Ha4YeHWsA. B oTiamyMe OT IPOTOKOJIOB
IIPUKJIAJHOTO W TPAHCIOPTHOIO YpOBHEH, mporokon [P
pa3BepTHIBACTC HE TOJIBKO HAa XOCTax, HO M Ha BCEX
Mapuipytuszaropax  (upmosax). IIporokon I[P — 910
JIeHTarpaMMHBIN MPOTOKOJI, paboTraromuil 0e3 yCTaHOBJICHHS
COCJUHEHUI IO NPHUHLHUIY JOCTaBKU C MaKCUMalIbHBIMU
ycunusaMU. Takoil THII CETEBOrO CepBHCA HAa3bIBAIOT TaKKe
«HeHaznexHbM». K cereBomy yposHto TCP/IP wacto otHocAT
MPOTOKOJIBI, BBITIOJHSIONIAE BCIIOMOTAaTeIbHBIE (YHKIUHU 10
otHomeHnto k IP. DOro, mpexne Bcero, MPOTOKOJIBI
mapuipytuzauun  RIP  uw  OSPF, npennaznadueHHble uid
U3y4YeHUs TOIOJOTMM CETH, OIPEIEICHUS MaplIpyTOoB H
COCTaBJICHUS TaOJIMIl MapIIPyTU3allUY, HA OCHOBAaHUH KOTOPBIX
nporokois [P mepememiaer nmakeTel B HY)KHOM HalpaBICHHUH.
[Io sTOif e mNpUYMHE K CETEeBOMY YpPOBHIO MOTYT OBITh
OTHECEHBI MPOTOKOJI MEKCETEBbIX YIPABJSAIOIINX COOOLICHUN
(Internet Control Message Protocol, ICMP), npenna3HadeHHbIH
U TIepelayd MaplIpyTU3aTOPOM HMCTOYHHUKY CBEIEHHH 00
ommOKax, BO3HMKIIMX NIpU Iepeaade Nakera, U HEKOTOpbIe
JIPYrUe IPOTOKOJIBI.

NneonornyeckuM — OTIMYMEM  APXUTEKTYpBl  CTEKa
TCP/IP oT MHOrOypOBHEBOW apXHUTEKTYphl APYTHX CTEKOB
SABIIETCA  MHTepHperanuss (QyHKUMH caMOro  HHMYKHEro
YPOBHS — YPOBHSI CETE€BBIX HHTEP(EICOB.
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Hwxnue ypoBau wmogenu OS]l (kaHalbHBIA U
(bU3MYEeCKUil) peaTu3yloT MHOXKECTBO (DYHKIHMI TOCTyma K
cpeae mepenaud, (OPMHPOBAHUIO KaJIpoOB, COTJIACOBAHUIO
BEIMYHMH  OJJIEKTPUYECKUX  CHUTHAJIOB, KOAUPOBAHHUIO H
CUHXPOHHM3AlMH, a TAaKKe HEKOTOpble pyrue. Bee aTu BecbMa
KOHKpETHbIe (YHKLHUU COCTABISIOT CYThb TaKHUX IPOTOKOJIOB
obmeHa nannbiMH, Kak Ethernet, PPP u muorux npyrux.

Y mmwxHero ypoBHs creka TCP/IP 3agada cyiiecTBeHHO
mpouie —  OH  OTBEYAaeT  TOJbKO 32  OpraHU3alHUIo
B3aMMOJCHCTBUS €  MNOACETAMM  Pa3HBIX  TEXHOJOTHH,
BXOIAIIMMH B cocTaBHylO certb. TCP/IP paccmarpuBaer
M00YI0 MO/ICETh, BXOJSAILYIO B COCTABHYIO CETh, KaK CPEJICTBO
TPAHCIOPTUPOBKMA  MAKETOB  MEXAY JIByMS COCEIHUMH
MapILIpyTU3aTOPaMHU.

3anmady opranu3anuu HHTepQeiica MeXIy TEXHOJIOTHEH
TCP/IP u mo60it Apyroi TeXHOJIOTHEH MPOMEXYTOYHON CeTH
YIPOIIEHHO MOYXHO CBECTH K JBYM 3aJladaM:

e ynakoBka (uHKancynsuus) IP-nakera B eaumHuny
Nepe1aBaeMbIX JAHHBIX IPOMEKYTOUHOM CEeTH;

e npeoOpa3oBaHUME CETEBBIX aJpEecoB B  ajapeca
TEXHOJIOTHH JAHHOW ITPOMEXYTOUYHOM CETH.

Takoil ruOKuil MOAXO0J yNPOIIAET peleHue npodIeMsbl
pacupeHus Habopa MNOAJEpKUBaeMbIX TexHonorui. Ilpu
MOSIBJICHUM HOBOW TOMYJIIPHOM TEXHOJOTMH OHa OBICTPO
Bkimtoyaercs B crek  TCP/IP myrem  pa3paboTku
COOTBETCTBYIOILIEIO  CTaHIapTa, ONPEAEINSIOUIEro  METOJ
uHKancynsauuu  IP-maketoB B ee  Kaapel  (Hampumep,
cnenupuranus RFC 1577, onpenenstonias paboTy MpoTOKOJIA
IP yepe3 cetu ATM, nosiBunacek B 1994 rony Bckope mocie
MPUHATHSL OCHOBHBIX cTaHnapToB ATM). Tak kak uist Kaka0i
BHOBb  MOSBISIOUICHCS  TEXHOJOTMH  pa3pabaThIBalOTCA
coOCTBeHHBbIE HUHTepdeicHble cpeAcTBa, (YHKIUU 3TOTO
YPOBHSI HENb3s OINPEAEIUTb pa3 M HaBcerza, U HUMEHHO
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[I03TOMY HIKHUAN YPOBEHb CTeKa TCP/IP HE
periiaMeHTHPYETCSL.

[TorokoM JaHHBIX, MH(POPMAITMOHHBIM MOTOKOM, WIIH
[IPOCTO IIOTOKOM, HAa3bIBAlOT JAHHBIC, MOCTYHAOLIUE OT
IIPWJIOXKEHUH Ha BXOJ MPOTOKOJIOB TPAHCIIOPTHOIO YPOBHSA —
TCP u UDP.

[Iporokon TCP «nape3aem» H3 NOTOKA JaHHBIX
CErMEHTBHI.

Enunanny nanssix nporokona UDP gacto HasbiBaror
JedTarpaMMoi, win pgatarpammou. Jledrarpamma — 3TO
o01Iee Ha3BaHWE ISl €AWHUI] JAHHBIX, KOTOPBIMU OTIEPHPYIOT
MPOTOKONIBI  0e3 ycTaHOBieHUs coenuHeHuil. K Takum
IIPOTOKOJIaM OTHOCHUTCS U IpoTokou IP, moaTtomy ero enunuiy
JAHHBIX MHOTJA TOXE Ha3bIBAIOT JEHUTarpaMMOM, XOTs
JIOCTaTOYHO YacTO UCHOJb3YETCS U APYTOil TEPMUH — IaKeT.

B ctexe TCP/IP equHuULBbI TaHHBIX JHOOBIX TEXHOIOTHH,
B KOTOpbIE yIaKoBbIBalOTCA [P-makeTsl 17 UX mocienyromen
nepeAadyd 4yepe3 CeTU COCTaBHOM CEeTH, MPUHATO Ha3bIBATh
Takxke Kaapamu, wia ¢ppeiimam. [Ipu 3TOM He UMeeT 3HaYCHMS,
Kakoe Ha3BaHME WCIIONB3YETCS MJsl 3TOW €JUHUIbI JTAHHBIX B
TexHosoruu cocrasisitomier ceru. ns TCP/IP  ¢pelimom
apisgercs u kaap Ethernet, u siueiika ATM, u maket X.25 B Tex
CllydasiX, KOrjja OHHU BBICTYNAIOT B KAauyecTBE KOHTEWHepa, B
KoTopoM [P-nakeT nepeHocuTcs 4epe3 COCTaBHYIO CETh.

Tuns agpecos creka TCP/IP

Wtak, nns wuaeHTU(UKAMM CETEBBIX HHTEP(ECcOoB
HCIOJIb3YIOTCSl TPU TUIIA aJIPECOB:

e JIOKaNbHBIC (ammapaTHBIC) ajipeca;
e ceresble aapeca ([P-agpeca);
® CHMBOJIbHBIE (JOMEHHBIE) UMEHA

JlokaJjibHbIE ajpeca

B oOonpmmnctBe Texnonoruit LAN (Ethernet, FDDI,
Token Ring) s onmHO3HA4HOW ajpecaiui HHTEPQEHcoB
HCIIONB3YIOTCSA MAC-anpeca. CymectByer HEMaJIo
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texnonmoruit  (X.25, ATM, frame relay), B KOTOpBIX
MIPUMEHAIOTCS OpYrMe CXeMbl aapecauuu. Ponb, KOTOpyro
urpator 3tu azapeca B TCP/IP, He 3aBHCHT OT TOro, Kakas
MMEHHO TEXHOJIOTUSI MCHOJb3YyeTCs B MOJCETH, IO3TOMY OHHU
UMEIOT o0lIiee Ha3BaHNE — JIOKAJIbHBIE (alMapaTHbIe) aapeca.
CnoBo «okanbHblil» B koHTekcte TCP/IP o3nagaer
«JICUCTBYIOIIIMI HE BO BCEW COCTAaBHOW CETH, a JIMIIb B
npezaenax noacetw». IMEHHO B TaKOM CMBICIE MOHUMAIOTCS
3/16Ch TEPMHHBI: <JIOKaJIbHAsI TEXHOJOTUsA» (TEXHOJOIrHs, Ha
OCHOBE KOTOPOW IMOCTPOEHA IMOJCETh) U «JIOKAIBHBIN ajpecy»
(ampec, KOTOPBIM UCIOJNB3YETCSI HEKOTOPOM  JIOKAJIBHOU
TEXHOJIOTHEH [UIsl agpecalldd Y3JIOB B MpeAeNax IOJCETH).
HanomuumM, 4yTOo B KadecTBe MOJACETH (WIOKAJIBbHOM CETH»)
MOXET BBICTYNIaTh CE€Th, IIOCTPOEHHAs KaK Ha OCHOBE
JoKanbHOM TexHosoruu, Hanpumep Ethernet, FDDI, tak u Ha
OCHOBE TJI00aNpHOM TexHomoruu, Hampumep X.25, Frame
Relay. CnenoBareibHO, TOBOps O TMOACETH, MBI HCIIOJIB3YeM
CJIOBO IOKAJIbHASH» HE KAK XApaKTEPUCTUKY TEXHOJIOTMH, HA
KOTOPOM IIOCTPOEHA 3Ta IOJACETh, a KAK YKa3aHWE Ha pOJb,
KOTOPYIO MI'PAeT 3Ta MOACETh B ApXUTEKTYpE COCTaBHOM CETH.
CloXKHOCTH MOTYT BO3HHMKHYTh W MPU WHTEPIPETAIUN
ONpeNeyeHusl «amnmnaparHelii». B 1aHHOM ciiydae TepMUH
«anmnapaTHbIN» MTOAYEPKHUBAET KOHLIENITYaJIbHOE
npeacrasieHue padpadborunkos creka TCP/IP o mojcetu kak o
HEKOTOPOM  BCIIOMOTATEIbHOM  aIlllapaTHOM  CPEACTBE,
€IMHCTBEHHOM (yHKIMEeH KOTOPOro sIBJISETCS IMepeMelleHne
IP-makera uepe3 moacerb 0  OmpKadmiero - IUIH03a
(mapmpyTtuzaTopa). I He BaKHO, UTO pealbHO HUXKelexaras
JIOKaJIbHAs TEXHOJIOTUS MOXET OBbITh JOCTAaTOYHO CII0KHOM,
Bce ee ciokHoctu TexHosiorueir TCP/IP urnopupytorcs.
PaccmoTpum, Hampumep, ciaydail, Korja B COCTaBHYIO
cetb TCP/IP Bxomut ceth IPX/SPX. Ilocnennss cama Moxer
OBITH paslelieHa Ha TOJCETH, W Tak ke kak I[P-cerp, oHa
UICHTHQUIMPYET CBOM Y3IIbI alapaTHBIMU U ceTeBbiMu [PX-
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azipecami. Ho TEXHOJIOTUS TCP/IP UTHOPHUPYET
MHOToypoBHeBoe cTpoeHue cetn [PX/SPX u paccmarpuBaer B
KaueCcTBE JIOKATBHBIX aapecoB y3ioB nojacetu [IPX/SPX anpeca
ceTeBOoro ypoBHsS jgaHHoW TtexHosoruu  (IPX-ampeca).
AHaNOrM4HO, €CJIM B COCTAaBHYIO CETh BKJIIOUEHA CETh X.25, TO
JIOKAJIbHBIMU aJpecaMu Y3JIOB 3TOW ceTH uig mpoTokoia [P
OyIyT COOTBETCTBEHHO ajpeca X.25.

Uto6er Texuosoruss TCP/IP Morma pemarbs CBOO
3amaqy OObEeIUHEHUS ceTeil, eil HeoOxomuma CcOoOCTBEHHAs
riobanpHas cUCTeMa aJpecaliy, He 3aBUCSIIAs OT CIOCOOOB
ajipecaliiy y3J0oB B OTJIEIbHBIX CETSIX. JTa CUCTEMA aJpecaluu
JOJDKHA ~ TIO3BOJISITh  YHUBEPCAIbHBIM U OJHO3HAYHBIM
CIIOCOOOM HACHTU(UIMPOBATE J1t000H MHTEpQEc cocTaBHOU
ceth. OueBUIHBIM  pEUICHHEM  SBJSIETCS  yHUKallbHAs
HyMepalusi BCEX CETe COCTaBHOM CETH, a 3aTeM HyMmepalus
BCEX VY3JI0B B IMpeaenax Kaxaod wu3 3tux cered. I[lapa,
cocrosilias M3 HOMEpa CEeTH M HOMepa Yy3Jla, OTBEYaeT
MOCTAaBIICHHBIM YCIIOBUSIM U MOXET SIBIATHCA CETEBBIM
a/IpECoM.

B kauecTBe HOMepa y3jga MOXET BBICTYNaTh JIMOO
JIOKQJIBHBIN aJpec 3TOro y3ia (Takas cxema IMpHHSITa B CTEKe
IPX/SPX), 1160 HEKOTOpOoe 4YMCIO0, HUKAaK HE CBSI3aHHOE C
JIOKAJBHOM TEXHOJIOTHEH W OJHO3HAYHO HIECHTU(UIMPYIOIIEe
y3€l B IIpefenax JaHHOW mojaceTu. B mepBom cityuae ceTeBo
a/ipec CTAaHOBUTCS 3aBUCUMBIM OT JIOKAJIbHBIX TEXHOJIOTH, YTO
OrpaHMUYMBAET €ro npuMeHeHue. Hanmpumep, cereBble aapeca
[PX/SPX paccuutanbl Ha pabOTy B COCTaBHBIX CETSX,
OOBEIUHSIOMNX CETH, B KOTOPBIX HCHOJIB3YIOTCS TOJIBKO
MAC-anpeca win aapeca aHamoruuHoro ¢opmara. Btopoit
nojaxon Oojee yHHBEpCalleH, OH XapakTepeH [UIsl CcTeka
TCP/IP. B texnonoruu TCP/IP cereBoii aapec HazbiBatoT [P-
a/IpECOM.

Ecnu paccmarpuBath [P-ceTh, TO MOXXKHO OTMETUTD, YTO
MapILIpyTU3aToOp MO ONPEAEIECHUI0 BXOIUT Cpa3y B HECKOJIBKO
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CeTel, CIIeOBAaTENbHO, KaXIbplii ero uHTepdeiic umeer
cooctBennblii  [P-agpec. KoneuHblii y3enm Takke MOXET
BXOJUTh B HECKOJIbKO [P-ceteii. B aToM ciydae koMmbroTEp
JOJDKEH MMETh HECKOJIbKO IP-ampecoB — 1o yuciy cereBbIX
cBsazeil. Takum oOpasom, IP-ampec wupenTupuuupyer He
OTIENbHBINA KOMIIBIOTEP MM MAapUIPyTH3aTOP, a OAHO CETEBOE
COEIUHEHHUE.

Kaxnplii pa3, Korja IakeT HaNpaBisgeTcs aapecaTry
4yepe3 COCTaBHYIO CETh, B €0 3arojloBKe ykasbiBaeTcs [P-anpec
y31a HasHaueHusa. Ho Homepy ceTm Ha3HAauYeHUs KaxKIblid
ouepenHOM MapuipyTtuzatop Haxoaut [P-ampec cienyromiero
Mapumpyrusaropa. Ilepen TeM Kkak OTOpaBUTh DIAKET B
CIIEIYIOIYI0 CeTh, MapUIPyTH3aTOp AOKEH ONpPENEeIUTh Ha
OCHOBaHMM  HaizeHHoro IP-  azxpeca  cienyromero
MapuipyTu3aropa €ro JIOKaJbHbIM aznpec. [lnsa sron unenm
npotokoin [P, obpamaercs Kk MpoTOKOJy pa3pelieHus aapecoB
(ARP).

AnnapartHbiiA
anpec 12-B7-01-56-BA-F5
A
ARP
y
CereBow agpec
(IP-agpec) 129.35.251.23
DNS
o
LomerHoe ums www.service.telecom.com

Puc. 7.1 — IlpeobpazoBanue aapecon
JlomeHHBIE IMeHA
Hns waeHTHUKAIME KOMIBIOTEPOB afiapaTHOE W
nporpammHoe obecrnieuenue B cetsix TCP /IP monaraercst Ha
IP-anpeca. Hampumep, komanma ftp://192.45.66.17 Oyner
yCTaHABIUBaTh CEaHC CBSI3M C HYXHBIM |P-cepBepom, a
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komanna http://203.23.106.33 oTKpoeT HavaJbHYIO CTPaHUILY
Ha KOpIopaTMBHOM BeO-cepepe. OJHAKO NOJIb30BATENN
OOBIYHO TMPEANOYHUTAIOT paboTaTh C Oojiee YAOOHBIMU
CHUMBOJIbHBIMM UMEHAMHU KOMIIbIOTEPOB.

CuMBOIIbHBIE UICHTH(PUKATOPHI CETEBBIX UHTEPPEcOoB
B IIpeJeslax COCTaBHOM CETH CTPOATCSA IO HEpPApXUUECKOMY
npuHuuny. CocTaBisIOIIME IIOJHOTO CHUMBOJIBHOTO (WM
JIOMEHHOT0) HWMEHH B [P-ceTsx pa3iensroTcss TOYKOH U
MIEPEUUCIISIFOTCS B CJIEAYIOIIEM MTOPSAKE: CHAaYajla IpOCTOE UMs
XOCTa, 3aTeéM MMs TIpyHIbl XOCTOB (HampuMmep, HMs
OpTaHU3aIlK), TOTOM UM OoJiee KPYITHOU TPyMIIb (JOMEHa) U
TaK 10 UMEHU JIOMEHA CaMOI'0 BBICOKOI'O YPOBHS (Harpumep,
JOMeHa OOBEIMHSIONIETO OPTaHU3ALUHU 10 TeorpadhuIecKoMy
npuHnuny: RU — Poccus, UK — BenukoOpuranus, US —
CIIA). [IpumepoM TOMEHHOTO MMEHH MOXKET CIY>KUTb HUMS
base2.sales.zil.ru. Mexay nomeHHbIM uMeHeM u IP-ampecom
y3j71a HET HUKAaKOM (QYHKIMOHAJIBbHOW 3aBUCHUMOCTHU, MO3TOMY
€IMHCTBEHHBIM €Hoco0 YCTaHOBJIEHUS COOTBETCTBHSI — 3TO
tabmuma. B cerssx TCP/IP ncnonp3yercs crienuanbHas CUCTeEMa
noMeHHbIX MMeH (Domain Name System, DNS), kotopas
YCTaHABIJIMBAET 3TO COOTBETCTBUE Ha OCHOBAaHUM CO3aBaEMbIX
aZIMUHUCTpaTopaMu ceTH Talmuil cooTBeTcTBUA. [loaTomy
IOMEHHBIE UMEHA Ha3bIBArOT Taxke DNS-uMmenamu.

B o0mem ciyuae cereBoil mHTephelc MOXET HMETh
HECKOJIbKO  JIOKQJIbHBIX  aJpecoB, CETEBBIX aJpPECOB U
JIOMEHHBIX UMEH.

®opmar IP-agpeca

B 3aronoBke IP-makera musa xpanenus [P-agpecos
OTIIPaBUTENI M TIOJy4yaTelis OTBOASTCS JBa IMOJS, KaXkIoe
umeeT (puxkcupoBaHHy0 JUMHY 4 Oaiita (32 Outa). [P-ampec
COCTOMT M3 JIBYX JIOTMYECKMX 4YacTeli — HOMepa CeTH H
HOMEpa y3J1a B CETH.

Haubonee pacnpocTtpaneHHo# Gopmoii mpencTaBiIeHHs
IP-anpeca sBnsieTca 3amuch B BHJE YETHIpEX 4YHCET,
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MPEACTABISIONMX 3HAYEHUs] KaXJI0oro OalTa B JECATUYHOMN
dhopme 1 pazeneHHbIX ToukaMu, Harpumep: 128.10.2.30
DTOT K€ aipec MOXKET OBITh MPEACTABICH B JIBOMYHOM
dhopmare:
10000000 00001010 00000010 00011110
A Taxxke B IIECTHAALIATEPUYHOM Qopmare:
80.0A.02.1D
3aMeTuM, YTO 3alUCh ajpeca He MpeaycMaTpHUBaeT
CHEIHUATIBLHOTO Pa3rPaHUYMUTENIBHOTO 3HAaKa MEX]y HOMEpPOM
CeTH M HOMEpPOM y3i1a. BMecTe ¢ TeM mpu nepenaye nakera 1o
CETH YacTO BO3HHUKAET HEOOXOJMMOCTH pPa3/ejUTh aJpec Ha
9TH ABe yacTu. Hampumep, mapripyrtusanusi, Kak MpaBHIIo,
OCYIIECTBJISIETCSI HA OCHOBAaHMM HOMEpa CETHU, TOITOMY
KKl MapUIpyTH3aTOp IMOJIy4as MakeT, JOJKEH MPOYUTATh
M3 COOTBETCTBYIOIIETO IOJISI 3aroJioBKa ajpec Ha3HAYeHUS M
BBICTUTh U3 Hero Homep cetd. Kakum oOpazom
MapHIpyTHU3aTOPbl OMPENENSAI0T, Kakas dYacTh u3 32 Owur,
oTBeleHHBIX moj IP-ampec, oTHocWTCs K HOMEpY ceTd, a
Kakas — K HOMepy y3Ja.
MOXHO TPeaoXKUTh HECKOJIBKO BAPUAHTOB PELICHUS
ATOM MPOOIIEMBI:
e [Ipocreimmii M3 HUX COCTOMT B HCHOJb30BAHUU
¢dbukcupoBanHoit rpanuubl. [Ipu 3ToM Bce 32-O6utHOE
HOJIE aJpeca 3apaHee MCNHUTCS Ha JBE YacTH HeE
00s3aTeNbHO PaBHOM, HO (UKCUPOBAHHOW JIMHBI, B
OJIHOW M3 KOTOPBIX BCeraa Oy/IeT pa3MeNaThCcsi HOMeEp
cetu, B Apyrod — Homep y3na. [lockonbky more,
KOTOpPO€ OTBOJUTCSA I XpaHEHUs HOMEpa Yy3Ja,
uMeeT PUKCUPOBAHHYIO JJIMHY, BCE CETH OYAyT UMETh
OJIMHAKOBOE MaKCHMaJlbHOE uYuciao y3noB. Eciwm,
HarpuMep, MoJ HOMEpP CETH OTBECTH OJUH NEpPBBIA
0aiiT, TO BCE aJ[pecHOE MPOCTPAHCTBO pACIAIETCS HA
CPaBHHUTENIHHO  HEOONbBIIOE (28) YUCJIO  ceTei
OTPOMHOT0 pa3Mmepa (224 y3n0B). Ecmu rpanuiy
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NEepeIBUHYTh Jlajibllie BIpaBO, TO CETEM CTaHeT
0oJbIle, HO BCE paBHO BCe OHHM OyIyT OJMHAKOBOTO
pasmepa. O4eBUIHO, YTO TAKOM >KECTKUU MOJXOJ HE
no3BosiieT  audGepeHIMPOBAaHHO  YAOBJIETBOPSTH
OTPEOHOCTH OTJIETTbHBIX MpeAnpUITHI u
opranusanuii. VMeHHO MOATOMYy OH HE Halel
MPUMEHEHHUS, XOTS M HUCIOJIb30BAJICS HA HAYaJIbHOM
stane cymectBoBanus TexHojoruun TCP/IP (RFC

760).
e Bropoit nongxox (RFC 950, RFC 1518) ocHoBan Ha
UCIIONIb30BAHUM  MAaCKH,  KOTOpas  IO3BOJISET

MaKCHMaJbHO TMOKO YCTaHABIUBATh TPAHUILY MEXKIY
HOMEpPOM CETH U HOMepoM y3ia. [Ipu takoMm noaxone
aJpeCHOE IPOCTPAHCTBO MOKHO HCIIOIb30BATH IS
CO3J1aHUsI MHOXKECTBA CETEH PA3HOT0O pasMepa.

Macka — »3T0 uyucno, npumMmeHsemoe B mape ¢ IP-
agpecoM, IPUYEM JIBOMYHAS 3allUChb MAaCKU COIEPKHUT
HEIPEPBIBHYIO IOCJIEA0BATEIbHOCTh €IUHUIl B TEX pa3psaax,
KOTOpbIE JOJDKHBI B [P-anpece HMHTEpHIpEeTHPOBATHCS KaK
HOMeEp ceTu. [ paHua Mex1y moCiIe10BaTENbHOCTAMU €INHULL
U HyJEH B MacCKe COOTBETCTBYET T'PAaHMLE MEKJIY HOMEpPOM
ceTu 1 HoMepoM y3ia B [P-agpece.

e 1, wnakoHen, cmoco®, OCHOBaHHBIH Ha Kiaccax
anpecoB (RFC 791). Drtor cmocod mpeacraBisieT
co00Oil KOMIIDOMHCC 1O OTHONIEHUIO K JIBYM
MPEABIYIIMM: Pa3Mephbl CeTel XOTS U HE MOTYT OBITH
MPOU3BOJIBHBIMM, KaK MPU UCIOJIb30BAHUHN MAaCOK, HO
M HE JOJDKHBI OBITh OJIMHAKOBBIMHM, KakK TIpH
YCTaHOBJICHUH (DUKCHPOBAHHBIX TpaHUIl. BBoautcs
nATh KiaccoB anpecoB: A, B, C, D, E. Tpu u3 aux —
A, B u C — npegHa3zHaueHsbl JUIsl aipecaliu CeTei, a
mBa — D u E — uMeror crenuaibHOe Ha3zHAUEHUE.
Jns KaxkzIoro kiacca CETeBbIX aIpecOB ONPENEIIEHO
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COOCTBEHHOE TOJIOKEHUE TPAHUIIBI MEXY HOMEPOM
CETU U HOMEPOM Yy3J1a.
Kaaccer IP-anpecos
IIpu3nakom, Ha ocHOBaHUM KoToporo [P-anpec oTHOCAT
K TOMY HWJIM MHOMY KJIACCy, ABJAKOTCA 3HAUCHUA HCCKOJIBKUX
nepBeIx OMTOB anpeca. Tabiuua HIWKE WUIIOCTPUPYET

CTPYKTYPY
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Ta6ymma 7.1 — Kuaccsr IP-agpecos.

Knac| [lepssi|Haumenbmmii| HanGombmmii Maxcumanbnoe
C | e OuThl| HOMED CEeTH HOMED CETH HHCIIO Y3II0B B
ceTH
A |0 1.0.0.0 126.0.0.0 2% mone 3
(0 — me (127 — Oaiita
UCIIOJIB3YETC |3ape3epBUpPOBa
) H)
B |10 128.0.0.0  [191.255.0.0 [2™, mone2
Oalita
C 110 192.0.0.0 223.255.255.0 |2°, none 1 Gaiit
D 1110 |224.0.0.0 239.255.255.25 | I'pymoBsie
5 aapeca
E 11110 |240.0.0.0 247.255.255.25 | 3ape3epBupoBaH
5 0

e K kiaccy A OTHOCHTCA aapec, B KOTOPOM CTapIIMi

out ummeer 3Hadenue 0. B azmpecax kimacca A mon
uaeHTu(UKaTop ceTu oTBoAUTCA 1 0aiiT, a ocTanbHbIE
3 OaifTa UHTEPHPETUPYIOTCS KaK HOMEP y3Jia B CETH.
Cern, Bce IP-agpeca KOTOpPBIX MMEIOT 3HAYEHHUE
nepBoro Oaifta B nuamazone ot 1 (00000001) no

126(01111110), wHa3siBatroTCs ceTsAMH Kiacca A.
3nauennie 0 (00000000) mepBoro Oaiita He
ucnone3yercs, a 3Hauenue 127  (01111111)

3ape3epBUPOBAHO IS CHEIUATIBHBIX Iene  (cwm.
nanee). Cereil kmacca A CpaBHUTEIHHO HEMHOTO, 3aTO
KOJIMYECTBO Y3JIOB B HUX MOXKET JIOCTHTaTh 224, TO
ectb 16 777 216 y3m0B.

K xmaccy B oTHOCsTCS BCe aapeca, cTapiiye Ba outa
KOTOpbIX uMerT 3HaueHue 10. B ampecax kmacca B
MO/l HOMEP CETU M MOJ HOMEpP y3Jla OTBOJUTCS MO 2
Oaitta. CeTHn, 3HAYCHHS TIEPBBIX JBYX OANTOB aapecoB
KOTOpBIX HaxoAsaTcs B quanaszone ot 128.0 (10000000
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00000000) mo 191.255 (10111111 11111111),
Ha3bIBalOTCS ceTsAMU Kiacca B. fIcHo, uTo cereit
kiacca B Gosbie, uem cereit kinacca A, a pa3Mepsl ux
MeHbIle. MakcuMaiabHOE KOJMYECTBO Y3JIOB B CETAX
kacca B cocrasmsier 2*° (65 536).

K knaccy C oTHOCATCS BCe aapeca, cTapiiue Tpu Oura
KoTophIX uMmeroT 3HaueHue 110. B aapecax xnacca C
MoJl HOMEp CeTH OTBoauTcs 3 OaiiTa, a 1moa HOMeEp
y3na — 1 Gaiir. Ceru, crapmue Tpu OaliTa KOTOPBIX
HaxomaTcss B jamamazoHe ot 192.0.0 (11000000
00000000 00000000) mo 223.255.255 (11011111
11111111 11111111), na3eiBatoTcs cetamu kiacca C.
Cern kmacca C mHamboiee pacHpOCTpaHEHBI, H
HAaUMEHbIIIEe MAaKCUMAallbHOE YHCIO VY3JI0B B HHUX
pasro 2° (256).

Ecnu anpec naunnaercs ¢ nocienoBarenbHoctu 1110,
TO OH fABIAETCSA ajapecoM kiacca D u oOo3HadaeT
0co0bIi TpymnmoBoi anpec (multicast address). B to
BpeMsl Kak azapeca kiaccoB A, B u C cmyxar mis
UIEeHTU(UKAIIMU OTIIETBFHBIX CETEBBIX HHTEP(EiicoB,
TO €CTh SBIAIOTCS WHAMBUAYAIBHBIMH aJpecaMu
(unicast address), rpymmnoBoi aapec HACHTUDHUITHPYET
TPYNIy CETEeBBIX HMHTEP(EicoB, KOTOpbIE B 00IIEM
cly4yae MOTYT TIPUHAJIEKATh PA3HBIM  CETSIM.
Wutepdeiic, BXOIAMUN B TPy, TOJIY4aeT HApAIy C
OOBIYHBIM HMHAMBHUAYaTbHBIM [P-agpecoM eme omuH
rpymnmnoBoi azapec. Ecnu npu oTnpaBke makera B
KauecTBe ajpeca Ha3HAuYCHUs yKaszaH ajapec kiacca D.
TO TaKOW MaKeT JOKEH OBbITh JOCTABJICH BCEM Y3JIaM,
KOTOPBIE BXOJST B TPYIIITY.

Eciu agpec HauMHaeTcss € MOCIEIOBATEIbHOCTH
11110, TO 3TO 3HAYUT, YTO AAHHBIA APEC OTHOCUTCS K
kimaccy E. Anpeca 3Toro kiacca 3ape3epBUPOBAHBI
JUTSE Oy IyIIUX TPUMEHEHHH.
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Urobsl monyunts u3 IP-agpeca HOMEp ceTH U HOMEp
y31a, TpeOyeTcss HE TOJIbKO pa3leluTh aJpec Ha JBe
COOTBETCTBYIOILIME YACTH, HO W JONOJHUTh KAKIYI0 M3 HHUX
HYJISSMH 710 TojHbIX 4 OaiT. Bo3bmem, Hampumep, aapec
kimacca B 129.64.134.5. TlepBoie aBa Oaiita uACHTUDHUIHPYIOT
CeTb, a MOCIEAYIOIHUE JBa — y3el. TakuMm o0pa3zoM, HOMEPOM
cetu saBisiercst aapec 129.64.0.0, a HomepoMm y3na — ajapec
0.0.134.5.

Ocoo0bie IP-agpeca

B TCP/IP cymiecTByIOT OrpaHHUYCHHs TIPY Ha3HAYCHUU
IP-anpecoB, a uMEHHO HOMEpa ceTel U HoMepa y3JIOB HE MOTYT
COCTOATh W3 OJHMX JBOUYHBIX HyJed winu eauHul. Ortcroaa
CIIEyeT, UTO MAaKCUMaJIbHOE KOJIMYECTBO Y3JIOB, IPUBEJICHHOE
B Tabm. 7.1 mgaa ceTel Ka)KOoro Kiacca, HOJDKHO OBITh
yMeHbllleHo Ha 2. Hampumep, B agpecax kiacca C moj HOMep
y3Ja OTBOOUTCS 8 OWUT, KOTOpBIE MO3BOJISIIOT 3aAaTh 256
HomepoB: or 0 mo 255. Opnako B JACHCTBUTEIBLHOCTH
MaKCUMaJbHOE YHCIIO Y3J0B B ceTu kinacca C He MOXeT
npesbimath 254, tak kak azapeca 0 m 255 3ampemieHsl i
azipecallul ceTeBbIX MHTepdeiicoB. M3 aTux e coobpaxeHui
CIIEyeT, YTO KOHEYHBIH y3eJl HE MOXKET MMETh ajpec THIMa
98.255.255.255, nockonbKy HOMEp y371a B 3TOM ajJpece Kiacca
A COCTOWT U3 OJTHUX JBOWYHBIX €IMHUII.

Wrak, wHekoropeie I[P-anmpeca wuHTEpnpeTupyroTcs
0COOBIM 00pa3oM:

e Ecmu IP-agpec cOCTOUT TOJIBKO U3 JBOUYHBIX HYJIEH,
TO OH Ha3bIBAa€TCSI HEOIPEIEICHHBIM aJpecoM H
0003HavaeT ajipec TOro y3ja, KOTOPbIM CreHepupoBai
ATOT MakeT. AJpec TaKoro BHJAa B OCOOBIX CIydasx
noMeniaercss B 3aroyioBok IP-makera B mosie anpeca
OTIPABUTESL.

e FEcnu B mojie HoMepa CeTu CTOAT TOJIBKO HYJH, TO IO
YMOJIYAHUIO CUMUTAETCA, YTO Yy3€Jl Ha3HauYeHHs
NPUHAUIEKAT TOW K€ caMol ceTh, 4To U Yy3el,
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KOTOPBII OTIIpaBUII NAakeT. Takou aapec TakkKe MOXKET
ObITh HUCIOJNB30BaH TOJBKO B KauecTBe ajpeca
OTIIPABUTEIISL.

e Ecinu Bce nBouunslie pa3psanbl [P-anpeca paBubl 1, TO
NAaKeT C TakuM aJpecoM Ha3HAu€HUs JIOJKEH
paccbuIaTbCs BCEM y3JaM, HaxOIALIUMMCS B TOH JKe
CeTH, YTO U HMCTOYHMK ATOro mnakera. Takoi aapec
Ha3bIBACTCSI OTPAaHMYEHHBIM IIMPOKOBEILATEIBHBIM
(limited broadcast). OrpaHu4eHHOCTb B JaHHOM
Clly4ae O3HA4aeT, YTO IIAaKeT HE BBIMJET 3a IPAHULIBI
JTAHHOW CeTH HE IIPU KaKUX YCIOBHSX.

e Ecim B mose aapeca Ha3HA4eHHUs B paspsaax,
COOTBETCTBYIOILIUX HOMEpY Y3714, CTOSAT TOJBKO
€IVMHUIIBI, TO IIAKET, HWMEIOIHNN TaKoW ajpec,
paccbulaeTcs BCEM Y3JlaM CETH, HOMEp KOTOpOu
yKazaH B ajpece Ha3zHaueHusd. Hampumep, maker c
aapecom 192.190.21.255 Oyner HampaBlieH BCEM
yznam cetu 192.190.21.0. Takoit Ttum anpeca
Ha3bIBaeTCs MIMPOKOBeaTeIbHbIM (broadcast).

B mporokone IP HET MOHATHS MMPOKOBEIIAHUS B TOM
CMBICIE, B KOTOPOM OHO HCIIOJIB3YeTCS B IPOTOKOJIAX
KAaHaJbHOTO YPOBHS JIOKAJIbHBIX CETEH, KOTAa TaHHbIE TOJIKHBI
ObITb JOCTaBJICHBI aOCONIOTHO BceM y3nam cetH. Kak
OTpaHUYECHHBIM, TaK u OOBIUHBIH BapUaHThI
LIMPOKOBEIIATEIbHON paccbUIKU HUMEIOT IIPEIENbI
pacnpocTpaHEeHUs] B COCTaBHOM CETH: OHU OrpaHHUYEeHbI JHOO
CeThI0, KOTOPOU MPHUHAJICKUT UCTOYHHUK IaKeTa, MO0 CeThIo,
HOMEp KOTOpPOM YyKa3aH B ajpece HaszHadeHus. llostomy
JIEJICHUE CETH € IIOMOULIbI0 MAapLIPyTH3aTOPOB HAa 4YacTH
JIOKaJIU3yeT HIMPOKOBEIIATENbHBIA TOPM IPEAEIaMH OJHON
U3 TOJCeTel MPOCTO MOTOMY, YTO HET cmocoba aapecoBaTh
ITAaKET OJJHOBPEMEHHO BCEM y3JIaM BCEX CETEM COCTAaBHOM CETH.

OcoOb1it  cmbicn  umeer [P-ampec, mepBbIf  OKTeT
KOTOporo paseH 127. DToT azapec SBISETCS BHYTPEHHUM
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azipecom cTeKa MIPOTOKOJIOB KOMIIbIOTEpa (nmm
Mmapmpyruzaropa). OH wucHomb3yercss Al TECTHPOBAHHS
IporpamMM, a TaKKe Ul OpraHu3aliu paboThl KIMEHTCKON U
CEpPBEPHOI YacTe NpPUIIOKEHHS, YCTAHOBJICHHBIX Ha OJIHOM
KommbioTepe. O0e MporpaMMHBIE YaCTH JAaHHOTO MPUIIOKECHHUS
CIIPOCKTHPOBaHBl B pacueTe Ha TO, YTO OHU OyayT
oOMeHuBaThCs coobmeHusmMu 1o cetu. Ho kakoit xe [P-agpec
OHH JIOJDKHBI HCIIONB30BaTh Ui 3TOro? Ajpec CeTeBOro
uHTepdeiica KOMIbIOTEpa, Ha KOTOPOM OHHM ycTaHOBJIeHbI? Ho
3TO TPHUBOAMT K H30OBITOUYHBIM IIeperadyaM IIaKETOB B CETh.

DKOHOMHYHBIM pelieHuemM SIBJISICTCS MIPUMEHEHUE
BHyTpeHHero azapeca 127.0.0.0. B IP-cetm 3ampemiaercs
MPUCBanBaTh CETEBBIM uHrepdeiicam [P-anpeca,

HauuHaromuecs co 3HadeHus 127. Korma mnporpamma
nocbutaeT gaHHble HO IP-ampecy 127.x.X.X, TO JaHHbIE HE
MepelaloTcs B CETh, a BO3BPALIAIOTCS MOMAYJSIM BEPXHEro
YPOBHSL TOTO € KOMIBIOTEPA KAaK TOJIBKO YTO MPHUHSTHIE.
MapupyT nepeMenieHus JaHHbIX 00pa3yeT «IeTII0», TOITOMY
3TOT aJIpec Ha3bIBaeTCs aapecoM oopatHoit metiu (loopback).
I'pynnoBeie  azmpeca, oTHocsmuecs K kmaccy D,
MpelHa3HayeHbl i SKOHOMHYHOIO paclpOCTpaHEHHUS B
WuTepHeTre uau OONBLION KOPIOPAaTUBHOM CeTH ayAHO- WU
BUJICOTIPOTPaMM, aJPECOBAHHBIX Cpa3zy OONbIION ayAuTOpHUH
CylmaTesned Wid 3purened. Ecny rpynmnoBoi agpec moMelleH
B Moje aapeca HazHaueHus [P-makera, TO [aHHBIM MakeT
JIOJKEH OBITh JIOCTAaBJIEH Cpa3y HECKOJIIBKMM Y3JlaM, KOTOpbIE
o0pa3yloT Tpymniy ¢ HOMEPOM, yKa3aHHBIM B IIOJIE ajJpeca.
OavH M TOT ke y3eJl MOYKET BXOJWUTh B HECKOJIbKO rpynn. B
o0uieM ciiydae 4ieHbl TPYNIbl MOTYT paclpenensTbes I0
pa3sIMYHBIM  CETSAM, HaXOIAIIMMcA JApyr OT Jpyra Ha
MPOM3BOJBLHO OOJBIIOM paccTosiHUU. [pynmoBoit aapec He
JeTUTCS Ha HOMEpa CeTH U y31a u oOpabarbIBaercs
MapuIpyTU3aTopoM 0coObIM 00pazoM. OCHOBHOE Ha3zHa4YEeHHE
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TPYNMOBBIX aJPECOB — PACIPOCTPAHCHHE HWHPOPMAIIUU HO
CXEeM€ «OIMH KO MHOTHUM.

Hcnoan3oBanne macok npu IP-agpecanun

Cuabxxas kaxapiid [P-agpec Mackoii, MOXHO OTKa3aThCs
OT TOHATHUH KIJIACCOB aJpecoB M clenath Oojee TuOKOU
CUCTEMY aJIpecalli.

[Tycte, Hanmpumep, s [P-agpeca 129.64.134.5 ykazana
Macka 255.255.128.0, To ectb B aBouyHoMm Buue I[P-aapec
129.64.134.5 — s7o0:

10000001.01000000.10000110.00000101, a  macka
255.255.128.0 B  1NBOMYHOM  BHJIC  BBIIJISIIAT  TakK:
I1111111.11111111.10000000.00000000. Eciiu urHopupoBaTh
MacKy M uHTeprpeTupoBaTh aapec 129.64.134.5 Ha ocHOBe
KJIacCOB, TO HOMepoM cetu siBisgercs 129.64.0.0, a Homepom
y3na — 0.0.134.5 (mockoibKy agpec OTHOCUTCS K Kiaccy B).

Ecmu xKe UCIIOJIb30BaTh MACKY, TO 17
MOCIEI0BATENBHBIX JBOMYHBIX €IUHMIL B Macke 255.255.128.0,
«HanoxxeHHeie» Ha IP-ampec 129.64.134.5, nenst ero Ha ABe
yacTtu, HoMmep cetu: 10000001.01000000.1 u Homep y3na:

0000110.00000101.

B necartuunoii ¢opme 3amucu HoMepa CeTH M y3ia,
JIOTIOTHEHHBIE HYISMU 10 32 OWT. BBITTSAST COOTBETCTBEHHO
kak 129.64.128.0 u 0.0.6.5.

HanoxxeHne Macku MOMXHO HWHTEPHPETUPOBATh Kak
BbIIIOJTHEHWE Jiorndyecko omnepaunun W (AND). Tak, B
IIpENBIAYIIEM IIPUMEpPE HOMEpP ceTH u3 azapeca 129.64.134.5
SIBJISIETCSL PE3YJIbTATOM BBIMOJHEHUS JIOTMUECKOW OIepaluu
AND c¢ mackoit 255.255.128.0: 10000001 01000000 10000110
00000101 AND

I1111111.11111111.10000000.00000000 Jna
CTAaHJAPTHBIX KJIACCOB CETEH MAacCKh HWMEIOT CJIEAYIOIINe
3HAYEHMUS:
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e  KJacc A—
11111111.00000000.00000000.00000000
(255.0.0.0);

e  KJjacc B—
11111111.11111111.00000000.00000000
(255.255.0.0);

®  KJacc Cc— 11111111.11111111
11111111.00000000(255.255.255.0).

Jlyist 3amucu MacoK MCTONB3YIOTCS U Apyrue (Gopmarel.
Hanpumep, ymoOHO HHTEpIpeTHPOBAaTh 3HAUCHHE MACKH,
3anucaHHoM B 1mectHaauarepuunom kone: FF.FF.00.00 —
Macka Juis aapecoB kiacca B. Eme wame Bcrpeuaercs
obo3nauenne 185.23.44.206/16 — nmanHHas 3amuch TOBOPHT O
TOM, YTO MacKa JUIs 3TOr0 ajpeca COACPKUT 16 eAMHUI Win
4yTOo B ykazaHHoM I[P-agpece mon Homep cetu orBeneHO 16
JIBOUYHBIX Pa3psIOB.

MexaHu3M  MacoK MHIMPOKO  paclpocTpaHeH B
Mapuipytusanuu [P, mpudemM Macku MOTYT HCIOJIb30BaThCS
AJId CaMbIX Ppa3HbIX uenef/'l. C ux IMOMOIIIbIO AIMUHUCTPATOP
MOXKET pa30HuBaTh OJHY, BBIJCIEHHYIO €My IOCTaBLIMKOM
YCIYT CETh OIPEEIIEHHOTO Kilacca Ha HECKOJBKO JIPYTHX, HeE
TpeOys OT HEero JONOJHMUTEIbHBIX HOMEPOB ceTe — 3Ta
orepainusi Ha3bIBaeTCs pas/ieJieHueM Ha TojceTu (subnetting).
Ha ocHoBe 3TOro ’xe¢ MexaHu3Ma IOCTaBUIMKH YCIYI MOTYT
0o0BEIUHATL aJPECHbIE TPOCTPAHCTBA HECKOJBKUX CETeH
IyTeM BBEACHUS TaK HAa3bIBaGMbIX <«IIPE(UKCOBY» C IEINBIO
YMEHbIIIEHUs 00beMa Tabaul MapIIpyTU3allMd U MOBBILICHUS
3a CYeT 3TOro MPOM3BOJUTEIBHOCTH MapIIpyTU3aTOPOB —
Takast onepanus Ha3bIBACTCA 061)6)]I/IH6HHGM HO}ICGTeﬁ
(supernetting). I[logpoOHee 00 3TOM MBI TOTOBOPUM TIpPHU
W3YYEHUH  TEXHOJOTMH  OeCcKJIacCOBOM  MEXIOMEHHOM
MapuIpyTHU3aLuu.

IHopsinok HazHayenust IP-agpecon
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Ilo onpenenenuro cxema [P-agpecanum  nosmkHa
o0ecrieunBaTh YHUKAJIBHOCTh HYMEpallMU CceTed, a Takxke
YHUKQJIBHOCTh HYMEpPALIMM Y3JI0B B IIpelenax Kaxaod u3
cereii. CrieoBaTeabHO, MPOLEAYPHl HA3HAYCHUSI HOMEPOB Kak
CeTsM, TaK M y3JIaM CETEeH JOJKHBI ObITh EHTPATU30BaHHBIMH.
Pexomenayemblii mopsnok HazHayeHusa [P-aapecoB maercs B
cneuupukanuun RFC 2050.

Ha3naueHue aqpecoB aBTOHOMHOM ceTH

Korna neno kacaercst ceTH, SBISIOLIEHCS YacTbIO
WuTepHera, yHHMKaJIbHOCTH HYMEpalUU  MOXET  OBITh
o0ecriedeHa TOJBKO YCHWIIMSMHU CHENUAIBbHO CO3JaHHBIX ISt
3TOr0 IEHTPaIbHBIX OpraHoB. B HEOONbIION k€ aBTOHOMHOM
IP-cetn yciioBuE YHMKaJIbHOCTM HOMEPOB CETE€d U Y3JI0B
MO3KET OBITh BBIIMOJHEHO CHJIAMU CETEBOT0 aIMHHHUCTPATOPA.

B srom cinydae B pacnopsbKeHMM aJMUHUCTpaTopa
HMMeeTCs BCe apecHOe MPOCTPAHCTBO, TaK Kak coBmajeHue IP-
aZipecoB B HE CBS3aHHBIX MEXIy COOOH CeTSX HE BBI3OBET
HUKAKUX OTPUIATENBHBIX MOCIEACTBUHA. AJIMHHHCTPATOP
MOJKET BBIOMpATh aJipeca MPOU3BOJIIBHBIM 00pa3oM, coOiromast
JUIIb CUHTAKCUYECKUE MpaBujla U yUYUTHIBAsl OTPAaHUYCHUS Ha
ocobble anapeca. (Takum oOpa3oM, HOMEp y3/1a B TEXHOJIOTUU
TCP/IP Ha3zHavyaeTcs HE3aBHCUMO OT €ro JIOKAIBHOTO ajpeca.)
OpHako mpH TakoOM IO/XO0/I€ HCKJIIOYEHAa BO3MOXKHOCTH B
OyaylieM TMOACOEIMHUTH JaHHYIO CceTh K VIHTepHery.
JleicTBUTENbHO, TPOU3BOJBHO BHIOpAaHHBIE ajapeca JTaHHOU
CETM MOTYT COBNACTh C LEHTPAJIM30BaHO HA3HAYCHHBIMU
aapecamu MuTepuera. Jyis Toro 4toObl M30ekKaTh KOJUTU3HM,
CBS3aHHBIX C TAaKOIO0 pOJAA COBNAJCHMIMM, B CTaHAapTax
WHTepHera  ompeneneHo  HECKOJIbKO  JMAla3oHOB  TaK
Ha3bIBAEMBIX YACTHBIX  aJpECOB, PEKOMEHIYEMBIX  JUIS
ABTOHOMHOTO HUCITOJIb30BAHUS:

e B Kkiacce A — ceth 10.0.0.0;

e B kiacce B — paumanazon u3 16 HomepoB certeil
(172.16.0.0-172.31.0.0);
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e B kimacce C - nuamazoH u3 255 cereit (192.168.0.0-
192.168.255.0).

OTn  ajpeca,  UCKIIOYEHHbIE U3  MHOXECTBA
LEHTPAJIU30BaHHO PACHPENECIAEMBIX, COCTABISIOT OTrPOMHOE
aZpecHOE MPOCTPAHCTBO, AOCTATOYHOE I HyMEPALUK Y3JI0B
aBTOHOMHBIX CeTeH NMPaKTHUECKH JIOOBIX pasMepoB. 3aMeTUM
TaKXke, YTO YaCTHbIE aJpeca, KaK U IPH MPOU3BOIBHOM BHIOOpPE
aZipecoB, B Pa3HbIX aBTOHOMHBIX CETAX MOTYT COBIanaTh. B To
K€ BpPEMs HCIOJB30BAHME YACTHBIX AJPECOB Ui aJpecaluu
aBTOHOMHBIX  CETEH  JeJlaeT  BO3MOJHBIM  KOPPEKTHOE
noaxioueHue ux K HWurepuery. IlpumeHnsiemble npu 3TOM
CHELMAJIbHBIE  TEXHOJIOTMM  INOJKIIOYEHHUS  HUCKIIOYAIOT
KOJUIN3HUH aJpECOB.

IenTpasm3oBaHHOe pacnpeae/ieHue apecoB

B Oompmmx  cersix, momoOHbIx — MHTepHery,
YHUKQJIBHOCTh CETEBBIX azpecoB rapaHTUpyeTcs
LEHTPAIIM30BaHHOM, HEPAPXUYECKU OpraHU30BaHHOU
cucreMoil ux pacnpeneneHus. Homep cetu MoxeT ObITh
Ha3HayeH TOJbKO IO  PEKOMEHJALMU  CIIELUAIbHOIrO
noapaszaeneHust MaTepuera. [ maBHBIM OpraHoM perucTpanuu
rno0anbHbIX agpecoB B Murepnere ¢ 1998 roga sBisercs
HENpaBUTEIbCTBEHHAs HeKoMMepueckast opranuzanus [CANN
(Internet Corporation for Assigned Names and Numbers). Ota
OpraHu3alys KOOPAWHUPYET padOTy pervoHalbHBIX OT/AEJIOB,
NesITeTbHOCTh KOTOPBIX OXBaThIBaeT 00JIbIlNeE reorpaduyeckue
wiomaau: ARIN — Awmepuka, RIPE (Espona), APNIC (A3zus
u TuxookeaHckuil peruoH). PernoHanbHble OTJEINBI BBIICIAIOT
OJIOKM aJpecoB ceTed KpYIHBIM MOCTaBIIMKaM YCIYT, a Te, B
CBOIO OYEPE/b, PACHIPEAEISIIOT UX MEXIY CBOUMHU KIMEHTaMH,
CpeIu KOTOPBIX MOTYT OBITb M 0oyiee MEJIKHE IMOCTABIIUKH.
[IpobnemMoit  LIEHTPANIU30BaHHOTO paclpesieieHus]  aJpecoB
SABJIFETCA UX JAePUUUT. YKe CpaBHUTEIbHO JaBHO OYEHb
TPYAHO TIOJNYyYUTh ajapec Kiacca B u  mpakTudecku
HEBO3MOJKHO CTaTh obiamateneM anapeca kiacca A. [Ipu sTom
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HA/I0 OTMETUTH, 4TO JeUIHUT OOYCIOBICH HE TOJIBKO POCTOM
ceTel, HO M TEM, YTO HMMEIOLIeecs aJpecHOE MNPOCTPAHCTBO
HCIOJIb3YETCSl HEpallMOHaIbHO. OUeHb 4acTO BIJIAJENbLIbI CETEN
kiacca C pacxoAyroT JUIIb HEOOIBIIYIO YacTh U3 UMEIOLIUXCS
y HuX 254 anpecoB. PaccmoTpum mnpumep, KOrjaa JIBE CETH
HEOOXOIMMO COEIUMHUTh TJI00AJIBbHON CBs3pl0. B Takux
cllydasX B KadecTBE JIMHHUU CBSI3U HCIOJB3YIOT [Ba
MapuIpyTHU3aTopa, COEIMHEHHBIX IO JBYXTOYEUHOH CXEMeE.
Jlns  BBIPOXKICHHOM CeTH, OOpa30BaHHOM JIMHHMEH CBSI3H,
CBA3BIBAIOLIEH IOPTHl JABYX CMEXHBIX MapUIpyTHU3aTOPOB,
MIPUXOAUTCS BBIIEIATh OTIENIbHBIII HOMEP CETH, XOTS B 3TOM
CETH BCEro JIBa y3Jja.

Hns  cmsryeHust mpoOsieMbl  IepHUIMTa  AAPECOB
paspabotunku creka TCP/IP mpemmarator pasHble MOJXOJBI.
[IpyHIMNHUATBHBIM PEIIEHUEM SIBISETCS INEPEX0Jl Ha HOBYIO
Bepcuto mportokosia IP — mpotokon IPv6, B KoTOpoM pe3ko
paciupsieTcst agpecHoe npocTtpaHcTBo. OIHAKO M TeKylas
Bepcuss mportokona IP (IPv4) momnmepkuBaeT TEXHOJIOTHH,
HampaBJIeHHble Ha Oojee SKOHOMHOe pacxojaoBaHue [P-
aznpecos, Takue, HanpuMep, kak NAT n CIDR.

Anpecanus u Texnojiorusa CIDR

TexHonorus OeckiiaccoBoi MEKIOMEHHOMN
mapripyru3zanuu  (Classless Inter-Domain Routing, CIDR),
koTopas onucaHa B nmokymentax RFC 1517, RFC 1518, RFC
1519, RFC 1520 u o xotopoil BmepBbie OBLUIO O(GUIIMATBEHO
00bsiBiIeHO B 1993 rojy, mo3BoOJISeT LEHTPaM paclpe/ieieHus
azipecoB U30exaTh BbIJa4l a0OHEHTaM U3JIHUILIHUX aJIPECOB.

Henenne IP-anpeca Ha HOMepa ceTH M Yy3Jla B
texHosoruu CIDR npoucxoaut Ha OCHOBE MacKu MEPEMEHHOM
JUIMHBI, HAa3HA4aeMOHN IIOCTAaBIIMKOM Yyciyr. HenmpeMmeHHbIM
yciaoBuem npumenumoctd CIDR  sgBasercs Hanuuue y
OpraHM3aliM, pacHopsDKarollelcs aapecamy, HENPEpbIBHBIX
JMANa3oHoOB aapecoB. Takme azapeca HMMEKOT OJAMHAKOBBIN
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npeduxc, TO €CTh OJIMHAKOBYIO upoByIO
[IOCJIEI0BATEIbHOCTh B HECKOJIBKHUX CTapIINX pa3psaax.

bnarogaps CIDR mnocTtaBmuk  yciayr moiydaer
BO3MOXXHOCTh «Hape3aTb» OJOKHM U3 BBIACIECHHOTO €My
aJpPECHOT0 NMPOCTPAHCTBA B COOTBETCTBUHU C ICUCTBUTEIHHBIMU
TpeOOBaHUSAMU KaXKA0TO KIIUEHTA.

OtobOpaxenue IP-agpecoB Ha JiokaJIbHBIE aJpeca

OnHOMl M3 IIaBHBIX 3a/ay, KOTOpas CTaBWIACh INpPHU
co3manuu mpoTokoia IP, sBusimock obecrnieueHrne COBMECTHOM
COTJIACOBaHHOM paboOThl B CETH, COCTOSILEH M3 TOJCETel, B
o0IIeM Cllydae HCIOJB3YIOIINUX Pa3HbIC CETEBHIC TEXHOJIOTHH.
BzaumoneiictBue Texuosorun TCP/IP ¢ JoKanbHBIMHA
TEXHOJIOTHSIMUA  TOJICETEH MPOUCXOJUT MHOTOKPATHO TMpHU
nepemenieHun [P-makera mo coctaBHOM ceTth. Ha kaxgom
Mapuipyruzarope  nporokon [P ompenensier, Kakomy
CJIeIYIOLEMY MapUIPYTHU3aTOpPy B 3TOW CETH HAJ0 HAIPaBUTh
naker. B pesynbTaTe pemieHus 3TOW 3amadd npoTokony I[P
cTaHoBUTCs wu3BecTeH [P-ampec wuHTepdeiica cremyromiero
MapHipyTuzaropa (WJIM KOHEUHOTO Y3Jia, €CJIM JTa CETh
SBJIIETCS CEThIO HazHauyeHus). UTOOBI JIOKaIbHasT TEXHOIOTHS
CeTH  CMOrja  JOCTaBUTh  NAKeT Ha  CICAYIOIIMN
MapIuIpyTU3aTop, He0OXOANUMO:

® VYIaKoOBaTh IMAaKeT B KaJp COOTBETCTBYIOIIETO JIs
naHHOU ceTn Gopmata (Hanpumep, Ethernet);

e CcHaOMUTH JaHHBIA Kagp JIOKAJIbHBIM  aJpecoM
cieayromero Mapuipyrusaropa. Pemienuem  3THX
3a/1a4, KaK YK€ OTMEYaloCh, 3aHUMAETCAd YPOBEHb
ceteBbIx UHTEpQeticoB creka TCP/IP.

Cucrema DNS

Iliiockue CUMBOJIbHBIE UMEHA

B onepanmonHbIx cuctemMax, KOTOPbIE MEPBOHAYAIBHO
pa3pabaThIBAIMCh IS JIOKATBHBIX ceTel, Takux kak Novell
NetWare, Microsoft Windows wimm IBM OS/2, nonb3oBaTtenu
Bcerga paboTald C CHMBOJBHBIMH HMEHAMU KOMITBIOTEPOB.
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Tak kak JOKaJdbHBIE CETH COCTOSUIM M3 HEOOJBIIOTO YHUCIIA
KOMIIBIOTEPOB, IPUMEHSUIUCh TaK Ha3bIBa€Mble ILJIOCKHE
MMEHA, COCTOSIIIME M3 IIOCIIEAOBATEILHOCTH CHMBOJIOB, HE
pa3zfeneHHbIX Ha yacTd. Ilpumepamu TakuX MMEH SIBISIFOTCS:
NW1_1, rnail2, MOSCOW_SALES 2. [Ins ycraHOBJICHUS
COOTBETCTBUSl MEXAY CHUMBOJbHbIMM uMeHamMu u MAC-
ajgpecaMM B JTHX OIEPAL[MOHHBIX CHUCTEMaX IPUMEHSIICS
MEXaHU3M  IIMPOKOBEIATENbHBIX  3allpOCOB,  MOJOOHBIN
MEXaHU3My 3aIpocoB IIPOTOKOJIA ARP. Tak,
HIMPOKOBEIIATENIbHBIA CIIOCO0 pa3pelleHuss UMEH peaan30BaH
B nipoTokoiie NetBIOS, Ha koTOpoM OBLIM MOCTPOCHBI MHOTHE
nokanpHble OC. Tak nHa3piBaeMble NetBIOS-umena cranu Ha
JOJITUE TOJbl OJHUM M3 OCHOBHBIX THUIIOB IUIOCKHX HMMEH B
JIOKAJIbHBIX CETSIX.

s creka TCP/IP, paccuntanHoro B 00IIeM cirydae Ha
paboTy B OOJIBIIMX TEPPUTOPUAIBHO PACHPECIICHHBIX CETSX,
10TOOHBIN TOAX0/T OKa3bIBaeTCs HEd(PPEKTHUBHBIM.

Hepapxnyeckue cHMBOJIbHbIE HMEHA

B creke TCP/IP mpumeHsieTcst JOMEHHas CHUCTeMa
UMEH, KOTOpas HMMEET HEPAPXUUECKYI0 APEBOBUIHYIO
CTPYKTYpPY, JOMYCKAIOIIYI0 HAJIMYUE B UMEHU IPOU3BOJIBHOIO
KOJIMYECTBA COCTABHBIX YaCTEH.

Hepapxusi TOMEHHBIX HMEH AaHAJOTUYHA HEpapXHuu
uMeH (ailyioB, MPUHATONM BO MHOTMX MOMYJSPHBIX (aiIoBbIX
cucremax. /lepeBo MMeH HaUMHAETCS C KOPHs, 0003HaYaeMoro
371ech TOUKOH (.). 3aTeM clieAyeT crapiiasi CUMBOJbHAs 4acTb
MMEHH, BTOpas MO CTApIIMHCTBY CUMBOJIbHAS YacTh UMEHU U
T.4. Mnanmas 4acTb MMEHM COOTBETCTBYET KOHEUHOMY Y31y
cetu. B ornuume or umeH QailyioB, Mpu 3amMCcH KOTOPBIX
CHayaja yKa3bplBaeTcs camasl cTapuias COCTaBIAIOLIAs, 3aTeM
cocraBisionias 0ojiee HHU3KOTO YpPOBHS U T.O., 3alUCh
JOMEHHOTO MMEHM Ha4yMHAaeTci ¢ camMoM  Miaamei
COCTaBJISIONUICH, a 3akaHYMBaeTcs camoil ctapuieil. CocTaBHbIe
4acTH JOMEHHOI'O MMEHU OTIENSIOTCS APYT OT JIpyra TOYKOM.
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Hanpumep, B wumenum home.microsoft.com cocrapmustomas
home siBisieTcss UMEHEM OJHOTO M3 KOMITBIOTEPOB B JOMEHE
microsoft.com.

Paznenennie vMMeHM Ha 4YacTH MO3BOJISIET Pa3JICIUTh
aJIMUHUCTPATUBHYIO  OTBETCTBEHHOCTh 32  Ha3HA4YCHUE
VHUKQJIbHBIX HMEH MEXIy pa3IMYHbIMU JIIOABMH  WUJIH
OpraHu3aliisIMM B IpeJesiaX CBOEro ypoBHs Hepapxuu. Tak,
JUIS IPUMEPA, OJIMH YEJIOBEK MOKET HECTH OTBETCTBEHHOCTD 3a
TO, YTOOBI BCE MMEHA C OKOHYAHHEM «IU» UMENN YHUKAIbHYIO
CIIEYIOIIYI0 BHU3 IO MepapXuu 4YacTh. 10 ecTh BCe MMEHa
THIIa WWW.rU, mailmmt.ru wim m2.zil.mmt.ru orin4aroTcs
BTOPOI1 MO CTAPUIMHCTBY YaCThIO.

Paznenenne  aAMHUHUCTPAaTHBHON  OTBETCTBEHHOCTH
MO3BOJISIET PEIIUTH MPpolIeMy 00pa30BaHUsl YHHUKAIbHBIX UMEH
0e3 B3aMMHBIX KOHCYJNBTAllMii MEXIy OpTaHU3aIMSIMH,
OTBEUAIOUIMMHM 32 HKMEHa OJHOTO YypPOBHS  HEPaApXHH.
OueBUAHO, YTO [OJDKHA CYIIECTBOBATh OJHA OpraHHW3aIus,
oTBevarolas 3a Ha3HAUY€HHWE MMEH BEpPXHEro YpOBHS
HEepapXUH.

COBOKYIHOCTh UMEH, Y KOTOPBIX HECKOJIBKO CTapIIMX
COCTaBHBIX YacTell COBHAAalOT, OOpa3ylT JAOMEH HMEH
(domain). Hanpumep, umena www.zil.mmt.ru,ftp.zil.mmt.ru,
yandex.ru u sl.mgu.ru BXOJST B JIOMEH ru, TaK KaKk BCE OHU
UMEIOT OJHY OOIIYI cTapuiyl0 yacTb — uMs ru. Jpyrum
MIPUMEPOM SIBJISETCS TOMEH mgu.ru. M3 mpeacTaBneHHBIX UMEH
B HEro BXOJAT UMeHa sl.mgu.ru, s2.mgu.ru 1 rn.mgu.ru. IToT
JIOMEeH O0pa3yloT MMEHa, y KOTOPBIX JIBE CTapIIle YacTh
paBHBI mgu.ru. AJMUHHCTpPATop JOMEHa mgu.ru HeceT
OTBETCTBEHHOCTh 334 YHHKAJIBHOCTh HWMEH CIEIYIOIIEro
YPOBHA, BXOJIAUIMX B JOMEH, TO €CTh MMeH S1, s2 u rm.
O6pazoBanHbie qOMEHBI sl.mgu.ru, s2.mgu.ru ¥ rn.mgu.ru
ABIISIOTCSL MOJJAOMEHAMU JOMEHa mgU.ru, TaK KaKk HMEIOT
OOIIyI0 CTapuIyl0 YacTh WMeHH. YacTo MpOIIOMEHBI st
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KpPaTKOCTH HAa3bIBalOT TOJIBKO MIIAJIIEH YacTblO HMEHH, TO
€CTb B HallleM ciy4ae NOJA0MEHaMu sBIsoTes S1, s2 u In.

TepMUH «10MEH» OYE€Hb MHOTO3HAY€H, [O3TOMY €ro
HY)KHO TpaKTOBaTh B paMKax OIPEIEIEHHOr0 KOHTEKCTa.
[Tomumo nomenoB umen crteka TCP/IP B kommbroTepHON
auTepaType dYacto ynomuHaroTcs gomeHbl Windows NT,
JOMEHBI KOJUIM3UK M HeKoTophle apyrue. OOMmUM y BCEX 3TUX
TEPMUHOB SIBJIAETCSI TO, YTO OHHU OIIMCBHIBAIOT HEKOTOPOE
MHOXECTBO  KOMITIBIOTEPOB,  oOjajaromiee  KaKUM-JTHOO
OIpeJICJIEHHBIM CBOMCTBOM.

Eciu B KaX/10M TOMEHE U MOJAJI0MEHE 00€CIIeUNBAETCS
YHUKaJIbHOCTb UMEH CJIEAYIOIIEr0 YPOBHS ME€papXuu, TO U BCs
crcTeMa UMeH OyZIeT COCTOSTh U3 YHUKAIbHBIX UMEH.

ITo anamorum c alaIoBOM CHUCTEMOW B JOMEHHOU
CUCTEME MMEH pa3inyaroT KpaTKUe, OTHOCUTENIbHBIE U MOJIHbIE
JIOMeHHble HMeHa. KpaTkoe p0MeHHOe MM — 3TO HMs
KOHEYHOI'O y3Jla CETH: XOCTa WM IOpTa MapuUIpyTHU3aTopa.
Kparkoe ums— 370 aucT naepeBa MMeH. OTHOCHUTENbHOE
JIOMEHHOE HMsI — 3TO COCTAaBHOE MMsI, HayMHAIOUIeecs C
HEKOTOpPOr0 YpPOBHS HEPApXHHM, HO HE CAaMOIr0 BEPXHETO.
Hampumep, www.zil — 310 oTHOCcHTensHOe wumMms. [lonHoe
nomenHoe uMs (Fully Qualified Domain Name, FQDN)
BKJIIOYAET COCTABJISIOLINE BCEX YPOBHEH HEpapXUM, HauyuHas
OT KpaTKOro MMEHM U KOH4Yas KOPHEBOM  TOYKOM:
www.zil.mmt.ru.

KomneroTepsl, ”MEHa KOTOPBIX OTHOCATCSA K OAHOMY H
TOMY € JIOMEHY, MOTYT UMETh a0COJIFOTHO HE3aBUCUMBIE IPYT
or npyra [P-ampeca, mpuHajuiexkalue paziIudHbIM CETAM HU
nojacerssM. Hanpumep, B JOMEH mgu.ru MOT'YT BXOJUTh XOCTbI
c agpecamu 132.13.34.15, 201.22.100.33 u 14.0.0.6.

KopreBoli  n1oMeH  ympaBisieTcs  LEHTPAIbHBIMA
opranaMu VIHTepHeTa, B YaCTHOCTH YX€ YINOMHHAaBIIEHCS
Hamu opranunzanueid  [CANN. JlomeHbl BepxHEro YpOBHSA
HA3HAYaAIOTCS IS KaXJIOW CTpaHbl, a TaKkKe Ui PasIMYHbIX
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TUIOB OpraHu3auuii. iMeHa 3TuX TOMEHOB JOJIKHBI CIEA0BATh
MexXayHapoaHoMmy ctaHmapty ISO 3166. Jlns oGo3HavueHUs
CTpaH HCHOJB3YIOTCS TPEXOyKBEHHBIE W JIBYXOYKBEHHBIC
ab0peBuaTypsl, Hanpumep ru (Poccus), uk (Benmukobpuranus),
fi (Gunnsuams), us (Coenunennsie [ITaTel), a 11 pa3TUIHBIX
TUIIOB OpPraHU3alNi, HAalpUMep, CIeyIoIIe 0003HAYEHUS:

e COM — KOMMEpYECKHE OpraHu3aluu (Harpumep,
microsoft.com);

e edu — oOpa3oBarenbHbIC OpraHU3alUK (HAIPHUMED,
mit.edu);

e (OV — MpaBUTEIbCTBEHHbIE OpraHU3aluu (HalpuMep,
nsf.gov);

e 0rg — HEKOMMEpYECKUE OpraHu3aluu (Hampumep,
fidonet.org);

e net — cereBble opraHu3anuu (Harpumep, nsf.net).

Kaxnpii  1omMeH  aAMUHHCTPUPYET  OTHEJbHasd
opraHu3ainus, KOoTopas OOBIYHO pa30MBaeT CBOM JOMEH Ha
MOAJOMEHBI U TepenaeT GyHKIUN aIMUHUCTPUPOBAHUS ITUX
MOJJJOMEHOB  JIpyI'MM  oOpranuzanusM. YToObl MOIy4uThH
JOMEHHOE HMMsI, HEOOXOAMMO 3aperucTpUpOBATHCS B KaKOM-
au00 OpraHu3aliy, KOTOPOM JIelIerupoBaHbl MOJTHOMOYHUS IO
pacrnpeesIeHu0 UMEH JOMEHOB.

JloMeHHas cucteMa MMeEH peanuzoBaHa B MHTepHere,
HO OHa MOXET paboTaTh M KaK aBTOHOMHas CHCT€Ma HMMEH B
000N KPYMHOM KOPIOPAaTUBHOM CETH, KOTOpas XOTSA |
ucnonb3yet crek TCP/IP, Hukak He cBsi3aHa ¢ MIHTepHETOM.

Cxema paGorsl DNS

[IInpokoBemaTeNbHBbIHI crocob YCTaHOBJICHHUSI
COOTBETCTBHSI MEXITY CHMBOJHHBIMU UMEHAMHU U JIOKAITbHBIMU
anpecamu, noaoOHBIH mpoTokony ARP, xopomo pabGotaer
TONHKO B HEOOJBINONW JIOKATHHOW CETH, HE pa3/eICHHONW Ha
MOJICETU. B KpyNMHBIX CeTAX, TJe BO3MOXKHOCTb BceoOIien
LIMPOKOBEIIATEIbHOW PACCHUIKM HE MOJACPKHUBACTCS, HYXKEH
Jpyroi crmoco0 paspelieHusi CUMBOJIBHBIX HMMEH. Xopoulen
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AIbTCPHATUBOM IIUPOKOBEIATEIBHOM PACCBUIKE  SBIIACTCS
IPUMEHEHHE LEHTPAIU30BaHHOM CiyKObl, NOJAEpKUBAIOLICH
COOTBETCTBUE MEXIYy pa3IMYHBIMU THUIAMHM aJPECOB BCEX
KomnbloTepoB ceTH. Hampumep, xommnanus Microsoft s
CBOEH KOpHOpaTUBHOM omnepannoHHON cucteMbl Windows NT
paspaborana neHTpaym3oBaHHYIO ciyx0y WINS, kotopas
MoIIepKUBaIa 0azy TTAHHBIX NetBIOS-umen u
cooTBeTCcTBYIOIUX UM [P-anpecos.

B cersx TCP/IP cooTBeTcTBHE MEXIY IOMEHHBIMU
nMeHamu U [P-anpecamu MOKeT yCTaHaBIMBATHCA CPEACTBAMMU
KAaK JIOKQJIbHOI'O XOCTa, TaK U LIEHTPAIU30BAHHON CITYKOBI.

Ha pannem stame pasButus MHTepHETa Ha KakIOM
XOCTE BPYYHYIO CO3/IaBajICsi TCKCTOBBINH (haiill C H3BECTHBIM
uMeHeM hosts.txt. OToT (daiim cocTrosyi U3 HEKOTOPOTo
KOJIMYECTBA CTPOK, Kax/1as U3 KOTOPBIX COZepkajla OAHY Mapy
«goMeHHoe umst — IP-agpecy, Harpumep:

rtiino.acme.com — 102.54.94.97 TIlo wmepe pocra
WutepHera ¢aitnbl hosts.txt Takke yBeIMUUBAIUCH B 00BbEME,
U CO3[aHME MAacIITadMpPyeMOro peuleHHsl AJid pa3perieHUs
UMEH CTajJo HeoOXOAMMOCTbI0. TakuM pelieHHeM crana
ueHTpanu3oBanHas cinyx06a DNS (Domain Name System —
cucTeMa JIOMEHHbIX HMEH), OCHOBaHHAas Ha paclpeesleHHON
0aze oroOpaxeHuil «gomeHHoe ums — IP- agpec». Cayxba
DNS wucnonssyer B cBoeil pabore DNS-cepseppr u DNS-
kineHThl. DNS-cepBepbl TOANEPKUBAIOT  PACTIPEICICHHYIO
6a3y otobpakenuil, a DNS-kinueHTbI o0paliaiorces K cepBepam
¢ 3arpocaMu 00 0TOOpaKEHUU pa3pelIeHUH TOMEHHOIO UMEHU
Ha [P-agpec. Cioyx6a DNS wucnonb3yer TeKCTOBbIE (aiiibl
MOYTH Takoro ke (¢opmara, kak u ain hosts, u atu daiinsr
aMMHHUCTPATOp TakKKe IOATOTABIMBAET Bpy4HY. OIHaKO
cinyxx0a DNS onupaercs Ha uepapxuio JOMEHOB, U KaXKIbIH
DNS-cepBep XpaHUT TOJIBKO YaCTh UMEH CETH, a HE BCE MMEHA,
KaK 3TO MPOUCXOIUT IMPU UCIONIB30BaHuK (aiinos hosts. TIpu
pOCTe KOJIMYECTBa y3JIOB B CETH MpobiaeMa MacuITaOupoBaHUs
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pelaeTcss Co3JaHUEM HOBBIX JIOMEHOB U I10J1 JOMEHOB UMEH U
nobasiienreM B ciry0y DNS HOBBIX cepBepoOB.

Jis kaxkmoro jomMeHa uMeH cosmaercss cBoil DNS-
cepep. Ha cepBepax mnpuMeHSIOT JABa 1OAXO04Aa K
pacupenesieHuI0 MMEH. B mepBoM ciyyae cepBep MOXKET
XpaHUTh OTOOpaxeHus «IgoMeHHoe ums — IP-ampecy s
BCEro JOMEHA, BKJIOYas BCE €ro noanomeHsl. OfHAaKO Takoe
pellIeHre OKa3bIBaeTCs II0X0 MAacIITaOUPyeMbIM, TaK KaK MpH
N00aBJIEHUM HOBBIX IOJJOMEHOB Harpy3ka Ha 3TOT CEpBEp
MOXET NPEBBICUTh €r0 BO3MOXKHOCTH. Yamie HCHoJb3yeTcs
Jpyroi mojaxo, Korja cepBep AOMEHa XpPaHUT TOJIbKO UMEHa,
KOTOpbI€ 3aKaHUMBAIOTCS Ha CIEAYIOUIEM HUXKE YpPOBHE
HMepapXuud MO CPABHEHHUIO C MMEHEM JoMeHa. (AHaJIOTHYHO
Karajory (aiiioBoii CUCTEMBbI, KOTOPBIM COAECPKHUT 3AIMUCH O
¢daitmax W TOAKATaIOrax, HEMOCPEICTBEHHO B  HETO
«BXOAAIUX».) IMEHHO MpH Takoii opranuzanuu ciyx0e1 DNS
Harpyska 1o pa3pelieHrIo IMEH pacIipeiesisieTcst Oonee-MeHee
paBHOMepHO Mexy BceMu DNS-cepBepamu ceru. Hanpumep,
B niepBoM ciiydae DNS-cepBep mjomMena mmt.ru OyeT XpaHUTh
OTOOpakeHHsI Ui BCEX MMEH, OKaHYMBAIOIIMXCS Ha mmt.ru
(wwwl.zil.mmt.ru, ftp.zil.mmt.ru, mailmmtoru u T.1.). Bo
BTOPOM CIIy4yae 3TOT CEpBEp XPaHUT OTOOPAKEHHS TOJIBKO
UMeH Tuna mail.mmtru, www.mmt.ru, a BCE OCTaJbHbBIC
oroOpakeHMsT ~ JOJDKHBI ~ XpaHuThcsi Ha  DNS-cepsepe
noaaomeHa zil.

Kaxnpiii DNS-cepBep momumo 1abiuisl 0ToOpakeHui
HMMEH COJEPKUT CChUTKA Ha DNS-cepBepsl CBOUX MOAI0MEHOB.
OTHU CCBUIKM CBS3BIBAIOT OTHENbHBIE DNS-cepBephl B €UHYIO
cryx0y DNS. Ccpuiku mpeactaBisitor cob6oit  [P-ampeca
COOTBETCTBYIOLINX cepBepoB. [l 00CiIyKHBaHUS KOPHEBOTO
JIOMEHa BBIICNIEHO HECKOJBKO IYOIHPYIOIUX ApPYyr Ipyra
DNS-cepBepoB, [P-ampeca KOTOpPBIX HIMPOKO M3BECTHBI (MX
MO>KHO y3HaTh, Hanpumep, B InterNIC).



166

[Ipouenypa pazpemenuss DNS-umenu Bo MHOroM
aHaJIOTUYHA Tpoueaype moucka ¢aioBoil cucTeMon aapeca
¢haiina mo ero CHMBOJILHOMY UMEHU. J[eHCTBUTENLHO, B 000HX
CIIy4asix COCTaBHOE UMs OTPaKAE€T UEPAPXUUYECKYIO CTPYKTYPY
OpraHMU3allKi COOTBETCTBYIOLIUX CIIPABOYHHUKOB — KaTaJOIOB
¢aiinoB wiam DNS-tabmui. 3neck nomeH u goMeHHbId DNS-
cepBep SBISIOTCS aHAJIOTOM Kartajora (haiioBOW CHCTEMBI.
JInst TOMEHHBIX MMEH, TaK K€ KaK W I CUMBOJIBHBIX UMEH
¢aitnoB, xapakTepHa HE3aBHCHUMOCTb HMEHOBAaHHUS  OT
(hbU3MYECKOTO MECTOMOJIOKEHUS.

[Ipouenypa moucka azapeca ¢aiga 1Mo CHUMBOJIHHOMY
MMEHHM 3aKJII0YaeTcsl B  IOCIEJOBAaTEIbHOM  IIPOCMOTPE
KaTaJoroB, HaUMHas ¢ KOpHeBoro. IIpu 3ToM npeaBapuTeabHO
MPOBEPAIOTCA KA M TEKylMK Kartanor. [[nsa onpenenenus IP-
agpeca IO JIOMEHHOMY HMEHH TaKXkKe HEo0X0IuMOo
npocMoTpeTh Bce DNS-cepBepbl, 00CTyXHBAIOLIUE I[ETOYKY
MIOJIIOMEHOB, BXOJSIIUX B UMs XOCTa, HAUMHAs C KOPHEBOTO
JIOMEHa.

CylIecTBeHHBIM OTIUYMEM (aiJIoOBOH CHCTEMBI OT
cy:k661 DNS sBisiercss To, 4TO mepBas pacHojoXeHa Ha
OJIHOM KOMIIBIOTEpE, a BTOpas MO CBOEH NPUPOJE SBIAETCA
pacIpenesIeHHON.

CymiecTByeT B OCHOBHBIE cXeMbl paspemienus DNS-
umeH. B mepBom Bapumante pabory mno moucky IP-ampeca
koopauHupyeT DNS-kineHT:

1. DNS-kmueHT oOpamaercs k KopHeBoMy DNS-
CEpBEPY € YKA3aHUEM IIOJIHOI'O JOMEHHOTO UMEHHU.

2. DNS-cepBep oTBeuaeT KIMEHTY, yKa3blBas ajpec
cnenytomero  DNS-cepBepa,  00CIyXHBaIIero JIOMEH
BEPXHEr0 YpPOBHS, 33JaHHBIA B CIEQYIOLIEH CTaplIed 4acTH
3alpOLIEHHOTO UMEHU.

3. DNS-xnment pnenmaer 3ampoc creaytomero DNS-
cepBepa, KOTOpbI oTchiiaer ero k DNS-cepBepy HyXHOro
MOAJOMEHa W T.1., oKa He Oyaer HaiimeH DNS-cepsep, B
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KOTOPOM XPaHUTCS COOTBETCTBHUE 3aIlPOLIEHHOro umeHu [P-
aapecy. OTOT cepBep JaeT OKOHYATEIbHbIN OTBET KIMEHTY.

Takas npoueaypa paspelieHHs HMEHU Ha3bIBaeTCs
HEPEKYPCUBHOM, KOIJa KJIMEHT CaM HTEPAaTUBHO BBIIIOIHSIET
II0CJIEZI0BATEIBHOCTD 3allpOCOB K Pa3HbIM CEPBEPAM MMEH. JTa
CXeMa 3arpyXaer KJIMEHTa JAOCTAaTOYHO CJIOXKHOW paboToii, u
OHa MIPUMEHSIETCS PENIKO.

Bo BTOpoM BapuaHTe peanu3yercs peKypCUBHas
npouenypa:

1. DNS-knuenT 3anpammuBaet JokaabHbli DNS-cepsep,
TO €CTh TOT CEpBEp, OOCIYKMBAIOUIMHA IMOJJOMEH, KOTOPOMY
MIPUHAJUICKUT UMsI KIIHEHTA.

2. lasiee BO3MOJKHBI JIBa BapuaHTa JeHCTBUIL:

e cciau JokanbHbIE DNS-cepBep 3HaeT orBer, TO OH
Cpa3y JK€ BO3BpALACT €ro KIHUEHTY (3TO MOMKET
MIPOU30MTH, KOI/A 3alpPOIICHHOE MUMSI BXOJUT B TOT
e IOJJIOMEH, YTO U UM KJIMEHTAa, UM KOTJa cepBep
YK€ y3HaBaJl JIAaHHOE COOTBETCTBHE ISl APYroro
KJIMEHTa U COXPaHUJI €r0 B CBOEM K3IIIE);

® ¢cCllM JIOKAJBHBIM cepBep HE 3HAET OTBET, TO OH
BBITNIOJIHAET WTEPATUBHBIE 3alpOChl K KOPHEBOMY
cepBepy M T.JA. TOUHO TakK ke, Kak 3TO Jiesiaj KJIUEeHT B
IPEIbIAYIIEM BapHaHTE, a MOJIyYUB OTBET, NEpPenacT
€ro KJIMEHTY, KOTOPbI BCE 3TO BPEMs MPOCTO KIAET
€ro ot cBoero JokansHoro DNS-cepsepa.

B sT0i#1 cxeMe KIMEHT mepernopy4yaeT padoTy CBOEMY
cepBepy, UMEHHO IO3TOMY CXEMa Ha3bIBa€TCsl PEKYPCUBHOM,
i kocBeHHOH. [IpakTruecku Bce DNS-KIMEHTHI HCTIONB3YIOT
PEKYPCUBHYIO IPOLIEAYPY.

Hnsa yckopennss noucka [P-agpecoB DNS-cepepsl
LIIMPOKO TNMPUMEHSIOT KAIIMPOBAHHUE IMPOXOAAIIUX YEpPe3 HUX
orBeToB. YrtoObl cmyxk6a DNS Morima  omepatuBHO
oTpalaTbiBaTh HM3MEHEHUS, MPOUCXOMISIINE B CETH, OTBETHI
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KOIIMPYIOTCS HA OTHOCUTEIHHO KOPOTKOE BpeMs — OOBIYHO OT
HECKOJIBKMX YaCOB J0 HECKOJIbKUX JTHEH.

OOpaTtHasi 30Ha

Cnyx6a DNS npennasHaueHa HE TONBKO IS
HaxoxaeHus [P-anpeca mo mmeHu xocra, HO U JUISl PELIECHUSA
oOpaTHOM 3amaum —  HaxokjaeHHr0o DNS-uMeHu 110
nsBectHomy IP-anpecy.

MHorue mnporpaMMbl M YTHIWTHI, MOJb3YIOLIUECA
ciy:k60it DNS, mbITatorcss HAWTH UM y37a 1O €ro ajpecy B
TOM ciyd4ae, KOTJa I0JIb30BaTeleM 3a/laH TOJbKO ajpec (Uiu
3TOT ajJpec IporpaMMmMa Yy3Hajla U3 MpPUILEAIIEro I[aKeTa).
OOpaTtHas 3amuch HE BCEra CYIIECTBYET Jake ISl TexX
a/ipecoB, JIJIsl KOTOPBIX €CTh IpsiMble 3anucu. Ee Moryt npocro
3a0bITh ~ CO3JaTh WM JKE€ ee  co3naHue  TpeOyer
JONONHUTENbHON omnaTel. OOpaTHast 3ajaya pelaercs B
WuTepHere myTeM OpraHH3allMd TaK Ha3bIBAEMBIX OOPAaTHBIX
30H.

OOpatHast 30Ha — OTO cHUCTeMa TaOJHI, KOTOpas
XpaHuT cooTBeTcTBUE Mexay IP-agpecamu um DNS-umena
XOCTOB HEKOTOpOH ceTH. sl opraHmsanum pacnpeneneHHOU
Cly’)kObl ¥ HCHOJIB30BaHUS JUIsI TOMCKAa HMMEH TOro e
IPOrpaMMHOT0 OOECIeUYeHusl, YTO M JUId IOMCKA aJpEecoB,
NPUMEHSIETC ~ OpPUTHMHAJIbHBIM  MOAXO0JA,  CBSA3aHHBIA  C
npencrasieHueM [P-anpeca B Bune DNS- umenu.

[TepBslit aTan npeoOpa3zoBaHUs 3aKIIOYAETCS B TOM, UTO
COCTaBJISIOLINE IP-anmpeca WUHTEPIPETUPYOTCS KaK
cocraBistone DNS-umenun. Hampumep, ampec 192.31.106.0
paccMaTpuBaeTcss Kak COCTOSIIMA W3 CTapliedl 4acTH,
COOTBETCTBYIOIIEH goMeny 192, 3arem wuaer gomen 31, B
KOTOpPBIM BXOAUT AoMeH 106.

Hanee, yuntsiBas, uto npu 3anucu [P-agpeca crapmas
4acTh SIBJISETCS CaMOU JIEBOM 4YacThIO aJpeca, a MpH 3aluch
DNS-uMeHn — camoil  MpaBoOil, TO COCTaBJIAIONIHNEC B
peoOpa3oBaHHOM aJipece YKas3bIBaloTCS B 0OpaTHOM MOpSKeE,
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TO ecTh Jisa gaanHoro nmpumepa — 106.31.192. [Ins xpaHeHus
COOTBETCTBHUSI BCEX aJpPECOB, HAUMHAIOLIUXCS, HAIpUMeEp, C
yucnaa 192, 3aBoautcs 30Ha 192 co cBouMU cepBepaMu UMEH.
Jlna 3ammceil o cepBepax, MOAJNCPKUBAIOLIUX CTapiliie B
uepapxuu OoOpaTHBIC 30HBI, CO3[aHa CIeUaJbHas 30HA
in-addr.arpa, Mo3TOMY MOJIHAS 3AMUCH [T KCIIOJIb30BAHHOTO B
npumepe aapeca BeITsIUT Tak: 106.31.192.in-addr.arpa.

CepBepbl 111 0OpaTHBIX 30H HCIOIB3YIOT (ailibl 06a3
TaHHBIX, HE 3aBHUCSIIUE OT (aillIoOB OCHOBHBIX 30H, B KOTOPBIX
UMEIOTCS 3allMCU O TPSIMOM COOTBETCTBHHM TE€X K€ HMEH U
anpecoB. Takass opraHM3anusi JaHHBIX MOXET HPUBOIUTH K
HECOTJIACOBAaHHOCTH, TaK KaK OJHO U TO >K€ COOTBETCTBUE
BBOJIUTCS B (DaiiJIbl JIBAXKBI.

IIporoxkoa DHCP

Jns HOpMalibHOM pabOTBI CETH Ka)XJA0My CETEBOMY
uHTepdeiicy KOMIbIOTepa U MaplIpyTH3aTOpa JIOJKEH OBITh
Ha3HaueH [P-anpec.

[Tpoueaypa mpucBOEHHS aIpecoOB MPOUCXOIUT B XOE
KOH(QUTYpUpPOBAaHUS KOMIIBIOTEPOB U MapUIpyTU3aTOPOB.
Haznauenune I[P-agpecoB MOKET NPOUCXOOUTH BPYYHYIO B
pe3ysibTaTe BBINOJIHEHMS] MPOLEAypbl KOHPUTYpPUPOBAHUS
uHTepdeiica, 11 KOMIbIOTepa CBOAALICHCS, HampuMep, K
3allOJIHEHHUI0O  CHCTEMbl  3KpaHHbIX Qopm. Ilpu sToMm
aIMMHHUCTPATOp JOJDKEH IIOMHMTb, Kakue ajapeca U3
HMMEIOIIETOCs MHOYKECTBA OH YK€ HCIOJB30BaJ JJISl APYTUX
uHTEepQeiicos, a KaKHe ele CBOOO/THBI. [Ipn
KOH(PUTYpUPOBAHUH TIOMUMO [P-anpecos CETEBBIX
uHTeppeiicoB (M COOTBETCTBYIOUIMX MACOK) YCTPOHCTBY
cooOIaeTcss psii APYrux KOH(PUIYpalMOHHBIX IapaMeTpoB.
ITpu KOH(UTYypUPOBAHUHU ATMUHUCTPATOP JOJDKEH HA3HAUUT!»
KJIMEHTY He Toibko |IP-ampec, HO U npyrue mapameTpsl cTeKa
TCP/IP, neoOxomumble aias ero 3QQPEeKTUBHOH paboOTHI,
Hanpumep Macky u [P-agpec Mmapmpyrusaropa o yMmoJI4aHHIo,
IP-anpec DNS-cepBepa, 1OMEHHOE UMSI KOMIIBIOTEpPA U T. II.
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Jlaxxe mpu He OueHb OOJBIIOM pa3Mepe ceTH 3Ta paborta
NpEeACTaBIsIeT A aIMUHUCTpPATOpa  YTOMHUTEIBHYIO
IpOLERYPY.

[IpoTokon AMHAMUYECKOTO KOH(PUTYPUPOBAHHUS XOCTOB
(Dynamic Host Configuration Protocol, DHCP)
aBTOMATHU3HpPYeT THpolecc KOHGUTYPUPOBAHHUS  CETEBBIX
uHTepdeiicoB, obecrneunBas OTCYTCTBUE  JyOJIMPOBAHHS
aZpecoB 3a CYET I[EHTPAJIU30BAHHOIO VYIPABICHHUS UX
pacnpenenenuem. Pabora DHCP ommcana 8 RFC 2131 u 2132.

Pexumbr DHCP

ITporoxon DHCP paboTtaer B COOTBETCTBUU C MOJEIIBIO
KJIIMEHT-cepBep. Bo Bpems cTapra CUCTEMBI KOMIBIOTED,
SIBJISTIOIITHIACS DHCP-knuentom, HOCKIJIaeT B CeTh
LIMPOKOBEIIATENbHBIM  3ampoc Ha mnoaydenue [P-ampeca.
DHCP-cepBep oTkiMKaeTcs W TIOCBUIAET COOOIIEHUE-OTBET,
cozepaxaiiee [P-anpec u HEKOTOpbIE apyrue
KOH(UTypallMOHHBIE [TAPAMETPBI.

[Tpu atom cepep DHCP moxker paboTath B pa3HbIX
peXUMax, BKIOYast:

® pPYYHOE Ha3HAYECHHE CTaTHYECKUX a/IPECOB;

® ABTOMATUYECKOE HA3HAYEHUE CTATUYECKUX aJPECOB;

® QaBTOMATHUYECKOE  paCHpelesieHHe  JUHAMHUYECKHUX
aZpecoB.

Bo Bcex pexumax paboThl aAMMHUCTPATOp NpHU
koHpurypupoBanuu DHCP-cepBepa coolmiaer eMy oJuH WIH
HECKOJIBKO auarna3oHoB [P-anpecos, mpudeMm Bce 3TH ajapeca
OTHOCSITCSI K OJHOM CETH, TO €CThb HMMEIOT OJHO U TO K€
3HAUEHUE B I10JI€ HOMEPA CETH.

B pyyHoM pexume aIMHUHUCTPATOp, MOMUMO IIysa
JOCTYIHBIX ajpecoB, cHabxaer DHCP-cepsep nndopmarueit
0 JKeCTKOM cooTBeTcTBUM [P-ampecoB ¢usmueckum aapecam
WIH JpYyTUM HJeHTH(UKaTopam kineHTckux y3noB. DHCP-
CepBep, TMONB3YyACh JTOW WHPOpPMAIMEH, BCEraa BBIIACT
onpeneneHHomy DHCP-knueHTy oIMH U TOT € Ha3HAYEHHBIN



171

emy aamuHHCcTpatropoM IP-anpec (a Takxke Habop Ipyrux
KOH(UTYpAIIMOHHBIX TAPAMETPOB).

B pexxnMe aBTOMAaTH4ECKOrO HAa3HAYEHHUsI CTATHYECKUX
aapecoB DHCP-cepBep camocTosiTelbHO 0€3 BMEIIaTelbCTBa
aJIMUHUCTPATOpa MPOU3BOJIBHBIM 00Pa30M BBIOMPAET KIMEHTY
IP-anpec w3 myna nHammuubix [P-ampecoB. Anpec paercs
KJIMEHTY U3 IIyJIa B IIOCTOSHHOE II0JIb30BAaHUE, TO €CTh MEKIY
uneHtuunupyroneii uHpopmanuel kiameHra u o ero IP-
aZpecoM IMO-IPEKHEMY, KaKk M IPH PYYHOM HA3HAYCHUH,
CYILIECTBYET MOCTOSIHHOE COOTBETCTBUE. OHO YCTaHABIMBAETCA
B MoMmeHT nepBoro HazHaueHus DHCP-cepsepom [P-ampeca
kiueHty. llpu Bcex mocnenyromux —3ampocax — CepBep
BO3BpalllaeT KJIMEHTY TOT ke camblii [P-anpec.

IIpu nuHamuueckom pacnpeneneHun aapeco DHCP-
CepBEp BBIIACT aApec KIMEHTY Ha OIPAHUYEHHOE BpEM,
Ha3plBaeMoe  cpokoMm  apeHael. Korma ~— kxommbrorep,
spisitomuiics  DHCP-knuenToMm, ynansiercs U3 TOJICETH,
HazHaueHHbIH eMmy [P-ampec aBTOMaTtHyecku OCBOOOKIACTCS.
Kornma xoMnbrotep moakmatoyaercst K IpyroM MmoJiCeTH, TO EMy
aBTOMATUYECKU Ha3HaydaeTcs HOBbIM aapec. Hu monb3oBaTens,
HU CETEBOW aJIMMHUCTPATOP HE BMEIIMBAKOTCSA B ATOT MPOLECC.
OT0  JaeT  BO3MOXHOCTb  BIOCIEACTBUM  IOBTOPHO
ucronb3oBate 3T10T IP-ampec nns HasHadeHus napyromy
komnbioTepy. Takum  oOpa3oM, TIOMUMO  OCHOBHOTO
npeumymiectBa DHCP — aBromaruzauumu pyTHHHON padOThI
aZIMUHHUCTpaTopa 1o KoHourypupoBanuto cteka TCP/IP Ha
KaKJIOM KOMIIBIOTEPE, PEKUM JUHAMUYECKOTO PaCIpPEACIICHUS
aJpecoB B MPUHIUIIE TIO3BOJISIET CTPOUTH [P-ceTh, KomuuecTBo
Y3JI0B B KOTOPOM IIPEBBIIIAECT KOJUYECTBO HMMEIOUIUXCS B
pacnopsbkeHuH aiMuHUCTpatopa [P-agpecos.

Paccmorpum MIPEUMYLIECTBA, KOTOpBIE JaeT
JUHAMUYECKOE pAaCIpEeNeNICHUe IIyJla agpecoB Ha IIPUMEPE
OpraHu3alny, B KOTOPOH COTPYAHUKH 3HAUUTEIIBHYIO 4YacCTb
pabodero BpeMEHH MPOBOIAT BHE oduca — Jo0Ma WM B
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KOMaHIupoBKax. Kaxzapli U3 HUX UMeEET IOpPTaTUBHBIN
KOMIIBIOTED, KOTOpBbIIi BO BpeMmsl MpeObiBaHUA B oduce
MIOAKJIIOYAEeTCs K KoprnopatuBHou [P-cern. Bo3Hukaer Bompoc,
ckoibko IP-anpecoB HeoOX0oaMMO 3TOM opraHu3anuun?

IlepBbIil OTBET — CTOJIBKO, CKOJIBKMM COTPYIHHKAM
HeoO0XoauM 1ocTyn B ceTh. Ecim ux 500 denoBek, TO KaXIoMy
W3 HUX JIOJDKEH ObITh Ha3HaueH [P-aapec u BeimeneHo pabodece
Mecto. To ecTb aAMUHHCTpAnUs JOJDKHA TMONYYUTH Y
IIOCTaBIIMKA YCIyr azapeca JAByxXx ceredl kimacca C u
0o0oOpy/noBaTh  COOTBETCTBYIOIIMM  O0pa3oM  IMOMEIICHHUE.
OpHako BCIIOMHHMM, YTO COTPYJHUKH B 3TOH OpraHu3aluu
peaKo MosBIsOTCA B orce, 3HAYUT, OOJNbIIAS YaCTh PECYPCOB
IIPU TaKOM pelLleHUH Oy/1eT IPOCTauBaTh.

Bropoii oTBET — CTONBKO, CKOJIBKO COTPYIHHUKOB
OOBIYHO MPHUCYTCTBYET B oduce (C HEeKOTOpbIM 3anacom). Eciu
0o0biuHO B o¢uce paboraer He Oonee 50 COTPYAHHMKOB, TO
JIOCTATOYHO TMOJIYYUTh y MOCTABIIMKA YCIYT Iyl U3 64 axpecos
U YCTAaHOBHUTH B paboueM TMOMEHIeHHH CeTh ¢ 64-1
KOHHEKTOpaMU  JUIsl  MOJKJIIOYEeHHs  KommbioTepoB. Ho
BO3HUKAeT Jpyras mnpoOiemMa — KTo U Kak OyJer
KOH(UTYpHpPOBaTh KOMITBIOTEPBI, COCTAB KOTOPHIX MOCTOSHHO
MeHseTcs?

CymectByeT nBa myTu. Bo-mepBbIX, aAMHHHCTPATOp
(nnum cam MOOUITBHBIN MOJIb30BATEb) MOXKET
KOH(UTYpHpOBaTh KOMIBIOTEP BPYUHYIO KaKIbli pa3, Korja
BO3HUKACT HEOOXOAMMOCTb MOJKIIOYEHUSI K O(PHCHOM ceTH.
Takoit momxom  TpeOyer OT  aaAMUHHCTpaTopa  (WiH
nojip3oBaresei) Oonbmoro ob6beMa PYTHHHOW  paloThl,
cleoBaTeIbHO —  3TO  IIoxoe  pemeHue. [opazno
MIPUBJIEKATENIbHEE BBIMJISIASIT BO3MOXKHOCTH aBTOMATHUYECKOTO
nuHamuyeckoro HazHaueHuss DHCP-agpecos. [leiicTBUTENBHO,
aIMMHHUCTPATOpPy JAOCTaTOYHO OJMH pa3 IpU HACTpOIKe
DHCP-cepBepa ykazarh quana3zoH u3 64 aapecoB, a KaxIbIid
BHOBb TMpPHOBIBAIONINI MOOWIBHBIN TMOJB30BaTEeNh OyIeT
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npocTo (pU3MYECKH MOJKIIOYaTh B CETh CBOM KOMITBIOTEp, HA
kotopoM 3anyckaercsi DHCP-kiueHr.

OH 3anpocuT KOH(HUTypalMOHHBIE TIapamMeTpsl |
apTomMatudyecku nonydut ux ot DHCP-cepepa. Takum
obpazom, st paborsl 500 MOOWIBHBIX COTPYAHHUKOB
JIOCTaTOYHO HMMETh B oducHOW cetu 64 IP-agpeca m 64
pabounx mecTa.

AJITOPUTM IMHAMHUYECKOr0 HA3HAYEeHMs apecoB

AnMuHUCTpaTOp yIpaBisieT IIPOLIECCOM
KOHQUTYpUpPOBAaHUS  CETH, ONpENesss JBa  OCHOBHBIX
koH(purypanuonHsix napamerpa DHCP-cepBepa: myn ajpecos,
JOCTYIIHBIX pacHpenesieHnu0, U Cpok apeHabl. Cpok apeH]ibl
JTUKTYET, KaK JIOJIT0 KOMIBIOTEP MOXET HCII0JIb30BaTh
Ha3HaueHHbId [P-aznpec, nmepen TemM Kak CHOBa 3alpOCUThH €ro
ot DHCP-cepBepa. Cpok apeH/bl 3aBUCUT OT pexuMa padOThI
nosib3oBaresneit cetu. Ecnu 310 HeOombiIas ceTb yueOHOro
3aBelleHUs, KyJa CO CBOMMH KOMIIBIOTEpAMHU MPUXOAST
MHOTOYHCIICHHBIE CTYACHTHI ISl BBHIOJHEHUS JTaOOPaTOPHBIX
paboT, TO CpPOK apeHIbl MOXXET OBITh PaBEH IIUTEIHLHOCTH
nabopaTopHoil paboTel. Ecim ke 3T0 KopropaTHBHAas CETh, B
KOTOPOM COTPYAHUKH MPEANnpuUsTUs paboTaOT HAa PeryaspHON
OCHOBE, TO CPOK apeH/bl MOXeT ObITb JIOCTaTOYHO
JUTUTEIIbHBIM — HECKOJIBbKO AHEeH wnu aaxe Henenb. DHCP-
CEpBEp NOJDKEH HaXOAWTHCS B OJHOM MOJCETH C KIUEHTAMH,
YUUTBIBAs], YTO KJIMEHTHI OCHIIAIOT €My IIMPOKOBEIIATENbHbIE
3anpochl. I CHM)KEHHSI PUCKA BBIXOJA CETH M3 CTPOs U3-3a
otkaza DHCP-cepBepa B ceTu HMHOIZA CTaBST pE3EPBHBIN
DHCP-cepsep.

WNHuorna nabmogaercst 1 oOpaTHas KapTUHA: B CETH HET
Hu oxHoro DHCP-cepeepa. B aTom ciydae ero moameHsieT
ces3Hoii DHCP-areHT — mporpaMMmHOe oOecrniedeHue,
urparouiee posp nocpeanuka mexnay DHCP-knuentamu u
DHCP-cepBepamu (mmpuMep Takoro BapuaHTa — CETh 2).
CBsI3HOM areHT mNepenpasiisieT 3alpochl KIMEHTOB W3 OJHOU



174

cetu DHCP-cepBepy u3 npyroii cern. Takum obpazom, oauH
DHCP-cepeep  moxer  oOcayxkuBarh  DHCP-kimentoB
HECKOJIBKUX Pa3HBIX CETEH.

Bor kak BBINIAOUT YOpOIIEHHass cXxeMa oOMeHa
COOOIICHUSMU MEXIY KIMEHTCKMMHU M CEPBEPHBIMH YacTIMHU
DHCP.

1. Korna xomnbroTep BKIIIOYAIOT, YCTAaHOBJIEHHBINM Ha
HEM DHCP-knueHnt MOChUIACT OTPaHUYECHHOE
mmpokoBemiarensHoe coodbmenrne DHCP-noucka (IP-maker c
aZipecoM Ha3HAYEHHUs, COCTOSALIUM U3 OJHUX €IUHUL], KOTOPBII
JIOJKEH OBITh JJOCTaBJIEH BCEM y3iaM JaHHoM IP- cetn).

2. Haxopnsmuecs B cetu DHCP-cepBepbl momy4arot 310
coobmenue. Ecmm B cetn DHCP- cepBepsl OTCYTCTBYIOT, TO
coobmenne DHCP-noucka momyuaer cBsizsHoit DHCP-arent.
OH mepecbutaeT 3TO COOOIICHHWE B JAPYryl0, BO3MOXKHO,
3HAYUTENIBHO OTCTOoAIyl0 OoT Hero cetb DHCP-cepsepy, IP-
aZpec KOTOPOro eMy 3apaHee N3BECTEH.

3. Bce DHCP-cepBepsl, mnomyuyuBIIMEe COOOIICHHE
DHCP-noucka, noceutator DHCP-kimmenTy, oOpaTuBmemycs ¢
3anpocoM, cson DHCP-npemnoxenns. Kaxnoe npennoxenue
conepxkut I[P-ampec u  npyryro  KOHQUIypalMOHHYIO
uHpopmanuto. (DHCP-cepep, Haxonsamuiics B Apyroi cetw,
MIOCBUIAET OTBET Yepe3 areHTa. )

4. DHCP-knuenT coOupaer KOH(UIYypallMOHHBIE
DHCP-npemioxennst ot Bcex DHCP- cepsepos. Kak npasuiio,
OH BBIOMpaeT NepBOE€ M3 IMOCTYNUBIIMX MPEIIOKEHUNH U
OTIpaBisieT B ceTh IMpokoBemarenbHslii DHCP-3ampoc. B
3TOM 3ampoce coaepkarcs UACHTU(PHUKAIMOHHAsS WHpOpMaLUs
o DHCP-cepBepe, npennoxxeHue KOTOPOTo MPHUHSTO, a TAKKe
3HA4YEeHHUs IPUHATHIX KOHPHUTYpaIIMOHHBIX TApaMETPOB.

5. Bce DHCP-cepBeprr nomywator DHCP-3ampoc, u
TONbKO  ofauH  BbiOpanHbli ~ DHCP-cepBep  mochuiaer
nonoxkurenbHyto DHCP-kButanumio (nmoarsepxkaenue IP-
agpeca M IIapaMeTPOB apeHIbl), a OCTAJIbHBIE CEPBEPHI
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AHHYJIMPYIOT CBOU IIPENJIOKEHUS, B YACTHOCTU BO3BpAILlalOT B
CBOM I1yJIbI IPEJIOKEHHBIE a/Ipeca.

6. DHCP-ximenT nonyuaer nonoxutensHyto DHCP-
KBUTAHIIMIO U MIEPEXOIUT B pabouee COCTOSIHHE.

BpeMmsi oT BpeMeHM KOMIBIOTEp MBITAETCS OOHOBUTH
napameTpbl aperabl 'y DHCP-cepBepa. IlepByro MoOmnbITKYy OH
JeNlaeT 3a/0JIT0 O MCTEYEHHUsS CPOKa apeH[bl, oOpamasch K
TOMY CEpBEPY, OT KOTOPOrO OH IMOJIYYUJ TEKYLIUE [TapaMeTpBbl.
Ecnu oTBera HeT WM OTBET OTPULATENIbHBIM, OH 4YEpPE3
HEKOTOPOE BpeMsl CHOBA IOCBLIAET 3alpoc. Tak MOBTOpSETCS
HECKOJIBKO pa3, U €CJIM BCE MNOMbBITKU MOJYYUTh MapaMeTphl y
TOTO € CcepBepa OKa3blBalOTCA O€3yCHEeIIHBIMU, KIUEHT
oOpamaercss k apyromy cepBepy. Eciam w apyroit cepsep
OTBEYAET OTKa30M, TO KJIIUEHT TepsieT CBOU
KOH(QUTYpaIlMOHHBIC TapaMeTpbl W TMEPEXOJUT B PEXKHUM
aBTOHOMHOM paboThl. Taxke DHCP-kIueHT MOXET 1Mo CBOCH
MHULMATUBE JOCPOYHO OTKa3aTbCsl OT BBIIEICHHBIX €My
apamMeTpoB.

B ceru, rne agpeca Ha3HaYarOTCs AMHAMUYECKH, HEJIB3S
OBITh YBEpEHHBIM B a/Ipece, KOTOPHI B JaHHBI MOMEHT UMEET
TOT Wian HWHOW y3en. UM Ttakoe HemocrosHcTBO I[P-anpecos
BIIEYET 3a COOO0I HEKOTOphIE MPOOIEMBI.

Bo-miepBsix, BO3HUKAIOT CII0)KHOCTH npu
peoOpa3oBaHUU CUMBOJIBHOTO JIOMEHHOro uMeHH B IP- aapec.
JleiicTBUTENbHO, TpEACTaBbTE ceOe  (QYHKIMOHMPOBAHHE
cuctembl DNS, koTopas nomkHAa MOAIEPKUBATH TaOIHUIIBI
COOTBETCTBHUSl CHMBOJIbHBIX HMMeH [P-agpecam B ycnoBusx,
KOT/Ja MOCJIeIHUE MEHSIOTCS KaXK/ble Ba yaca! YUHUTBIBast 3TO
OOCTOSITENILCTBO, JJISi CEPBEPOB, K KOTOPBIM IIOJIB30BATENN
gacTo O0OpamiarTcsi MO CHUMBOJIBHOMY HMEHH, HAa3HAYaloT
crarnueckue IP-aapeca, octaBids AMHAMUYECKUE TOJBKO IS
KIIMEHTCKUX KOMIIbIOTEPOB. OJHAKO B HEKOTOPBIX CETAX
KOJMYECTBO CEPBEPOB HACTOJIBKO BEIUKO, YTO HX pPYy4dHOE
KOH(UTYPHUPOBAHUE CTAHOBUTCS CIUIIIKOM OOpEMEHUTEIbHBIM.
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Oro mpuBeno K pa3padoTKe YCOBEPIICHCTBOBAHHOW BEpPCHU
DNS (taxk Ha3piBaemoll aumHamudeckoil cuctembl DNS), B
OCHOBE KOTOPOHM JIGKHUT COTJacoBaHHe HH()OPMAITMOHHON
aapecHou 6a3bl B ciryx0ax DHCP u DNS.

Bo-BTOpBIX,  TPYyOZHO  OCYIIECTBIATH  YAAJIEHHOE
yIOpaBlieHUE M aBTOMAaTHUYECKUM MOHMTOPHUHI HHTepdeiica
(mampumep, cOOp CTAaTUCTUKH), €CIM B KAyeCTBE €ro
uaeHTU(UKATOpa BBICTYNAET JWHAMUYECKH H3MeHseMmbld [P-
azapec.

Hakonen, s obecrieueHus: 0€30MaCHOCTU  CETH
MHOTHE  CETeBble  yCTpOWCTBa  MOTYT  OJIOKMpOBAaTh
(¢punbTpOBaTH) MAKETHI, OMPECICHHbBIE HOMSI KOTOPBIX UMEIOT
HEKOTOpBIE 3apaHee 3a/aHHble 3HaueHus. J[pyrumu cioBamu,
0py  JUHAMMYECKOM Ha3HAYEHUH aJpecoB  YCIIOXKHSIETCS
¢bunbTpanus maketos 1o [P-agpecam.

[Tocneanue aBe MpoOIEMBbI MPOIIE BCETO PEIIaloTCA
OTKa30oM OT JWHAMUYECKOTO0 Ha3HA4YeHMsI aJApecoB s
uHTepdeiicoB, GUTypUpyIOIIUX B CUCTEMaX MOHUTOPUHIA U
0€30MacCHOCTH.
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https://refdb.ru/look/2351219.html
http://life-prog.ru/view_zam2.php?id=70
http://life-prog.ru/view_zam2.php?id=70
http://citforum.ru/nets/lvs/glava_12.shtml
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nocryma:  http://site.nic.ru/content/view/225/29  (nara
obpamienus 11.01.2019).

10. Crarbs DHCP. Marepuan w3 Bukumenuun —
CBOOOJTHON SHIMKJIONEINU [DIEKTPOHHBIM pecypc| —
Pexxum nmoctyma:  https://ru.wikipedia.org/wiki/DHCP
(mata obopamenns 11.01.2019).



http://site.nic.ru/content/view/225/29

