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JlokanbHas cethb BoruucanresbHoro neutpa PAH u
INTERNET.

B macrogmee BpeMs robaJsibHbIe HH(MOPMAIMOHHBIE CETH, OObEIUHAIONINE MPAKTHIECKU
BCEe MUPOBbIE NH(MOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIE CTPYKTYPBI U COOOIIECTBA PA3TUIHBIX
CTpaH ¥ KOHTUHEHTOB, CTaJIM BakKHeiilieil Bexoil o0I1evue/10Be4eCcKOro pa3BUuTH.

B mupe cymiecTByer HECKOJIBKO THIIOB TJI00AIbHBIX ceTeil. Kark/plil Tl XapakTepusyercs
MpeyKJIe BCEro CBOeit MHOTOYPOBHEBOW apXUTEKTYPOit 1 HABOPOM ITPOTOKOJIOB, PerJIaMeHTHPY0-
IUX B BHJIE COTJIAIIEHUI U IIPaBUI BeChb HAOOP CeTeBBIX cHenuUKAIMil 1 OmepaIii.

B 80-x romax ObLT NPUHAT IJIABHBIH CTaHIApPT /I TJIOOATBHBIX CeTell mepeaadn JTaHHbIX.
Mezynaposnas opraumsanust 110 cranjgaprusanun (International Standard Organization —
[SO) yrBepauiia B KadecTBe CTaHIapTa TaK HA3BIBAEMYIO CEMUYPOBHEBYIO MOJIEJIb sl B3AUMO-
neiicrBust oTKpHITHIX cucrem (Open System Interconnection — OSI).

Opnako erie jio npungatus crapgapra ISO—OSI 601bI1Iy0 MOmy/IgpHOCTD B MEPE MOy YUIa
CeTh MATHYPOBHEBOI apXUTEKTYPhI, KOTOpas co BpeMeneM noryunia Hazpanue INTERNET mo
MMEHHU CBOETrO CTePKHEBOTO MpoToKosa 3-r0 yposust (Internet Protocol — IP). INTERNET u B
HAIIK JIHK OCTAETCS CaMOil pacipoCTPaHEHHOH 1100/ IbHO CeThIO B MUPE.

Ocuosubivu nmporokostavu cetn INTERNET ssasirorest: Tpancrnoprasiii (Transmission Con-
trol Protocol — TCP) u yxe mazpauusiii mporokos IP. Hacro apxurektypy INTERNET na3bi-
BAIOT 110 UMEHH ITUX JABYX MPOTOKOJ0B apxurekTypoii TCP /IP. C moMompio 9THX IPOTOKOJIOB
MOXKHO O0BEJUHATH HE TOJBKO JIOKaibHble, pernonanbubie ceru TCP /IP-apxuTekTypsl, HO 1
cetu japyrux apxurekryp. I[losromy INTERNET — 310 rmiobajsbHoe co0DIIecTBO MHUPOBBIX
KOMIIBIOTEPHBIX ceTeil, ceTh cereil. Cnoeit momynsipaocteio INTERNET ob6si3ana gocratodno
Pa3BUTOMY U MOCTOSTHHO PA3BUBAIONIEMYCS TPUKJIAHOMY YPOBHIO, Ha, KOTOPOM (DYHKIITHOHUPY-
10T Pa3HOOOpa3Hble MPHUKJIAJIHBIE CUCTeMbl U mporpamvubie oboaoukn (E-MAIL, FTP, TEL-
NET, GOPHER, WWW u T.1.).

[Iporokosibt INTERNET Becrpoenb! npakTudecku BO BCe COBPEMEHHbIE TPOI'PAMMHbBIE CPeJIbl
(UNIX, MS DOS, Windows, OSF u 1.11.), 1 MEHOrHe (DUPMBI OCTABIAIOT UX BMECTe ¢ AUCTPUOY-
THBAMHU OCHOBHOT'O CHCTEMHOTrO TporpamMvuoro obecmedenus. B coBokymuoctn ¢ OC UNIX
nporokosibl TCP /IP craiu ocHOBOI Jj1st pa3BepThIBAHUS COBPEMEHHBIX N€TePOTEHHBIX CHCTEM.

B nmanmoit craThbe MBI He CTaBUM CBOeil 3ajadeil JaTh MOAPOOHBIN aHAMN3 APXUTEKTYPHI
INTERNET. Orcbuiaem gurare/ist i 3HAKOMCTBA ¢ STHMHU BOIPOCAMH K MHOI'OYHCJIEHHOM
nureparype. Ceitdac cymecrByer J0CTATOYHOE KOJUIECTBO MOMYISPHBIX U CHEIUAIbHBIX H3/1a-
HUii, KoTopbie omuchiBaioT cpeacTa ncnoab3oBannus INTERNET u ee apxurexktypy. A naubo-
see moable onucannd o INTERNET MoxkHO Beerga HailTu dYepe3 COOTBETCTBYIOIIHE CPE/ICTBA
camoii INTERNET B nokymenrax RFC (Request For Comments).

B konrekcre JJAaHHON CTaTbhU LIPEJICTAB/ISETCS BaXKHBIM KPATKO OTMETUTh CJIEJIYIOIIUE YTAllbI

passutusi INTERNET.

Hagano 70-x rogoB. Munucrepcrso oboponst CIITA pazpaborano 3KcrnepuMeHTATbHYIO
KoMIboTepHYIO cerh 1o HazBannemM ARPA (Advanced Research Projects Agency).

1982 roa. llpuHaTsl ABa OCHOBOIOJATAOIINX IPOTOKOJa OOMeHa AaHHBIMU B cetm: ‘‘Irans-
mission Control Protocol” (TCP) u “Internet Protocol” (IP).



1986 rox. Cranosienne INTERNET na reppuropun CIITA. Ha ocuose nporokosios TCP /IP
Hanumouanbubiit Hayunsiii porg CITA (National Science Foundation — NSF) passepmyn
HOBYIO CeTb, MePBOHAYAIBHO O0'bEINHSIIONYI0 HECKOJIBKO CYHEPKOMIIBIOTEPHBIX IEHTPOB
¢ 1eJiblo obecriedeHnst KOM(OPTHOIO JOCTYHA K BBIYUCAUTEIBHBIM MOIHOCTSIM. YCIex
HCIIOIHL30BAHUS CeTH TPeB30IIes oxkugannsa. Craan oYeBHIHBIMU ITHpoYaiinmme mHOP-
MaIlMOHHBIE BO3MOXKHOCTH IIPH HCIOJb30BaHuu ceTu. Bcekope cerb NSE mosydmna cBoe
ceronuganinee nazpanue — INTERNET. K stomy Bpemenu ciemyer oTHecTn 0Opa3oBaHne
nepsbix mectu jgomenoB Ceru: gov, mil, edu, com, org, net. Kiaccudukanus nepedncien-
HbBIX 3/1eCb JOMEHOB, OY€BHU/HO, YUTaTe/JIdM U3BECTHA.

1989 roa. INTERNET monydaer mocTaTodHO MIHPOKOE pacupocTpanenue B EBpome, m mida
koopuHaiu pabor o INTERNET B EBpotie coziaercst cuenuajibublii KOOP/IMHAIIMOH-
HbI oprau (moxpobuee 06 ITOM HUZKE).

1993 rozx. I'pyuna skcnepros nogrorosusta pist Espoueiickoro Cowosa (EC) marepuasn “Espona
u ['y1o6anbuoe undopmarmonnoe coodinectso”’, ryie INTERNET pekomenjioBana kak 6a3a
OOIIEeHNsT MUPOBOT'O Y€JI0BEYECKOT0 COODIIECTBA U MHTE/LIEKTYaJIbHOTO PA3BUTHSI.

N, naxownen, aias crpan CHI' u npex e Bcero mis passurust INTERNET 8 Poccun:

1994 roa. CemuHap, OpraHM30BaHHbI MHHUCTEPCTBOM HAYKH M TeXHUUIECKOH moutuku PO
mo INTERNET, rae ounuanbao npeacrasiens [IP-cetn, oOpa3oBaHHbIe HA TEPPUTOPUI
Poccuiickoit @egepanun, B qucie koropbix Relcom (kommepueckasi cerb), Sovam Tele-
port (komMmepueckast ceTh), FreeNet (HekomMepueckast ceThb JJist Hay YHBIX HCCJIeI0BaHNil),
RADIO-MSU (HekoMMepuecKasi CeTb HAy4YHBIX HCCJICJOBAHUII W SIJIEPHBIX IEHTPOB),
RUNet (HekoMMepueckasi ceTh POCCHHCKIX YHUBEPCUTETOB) U, HAKOHEI, MAJION3BECTHA,
OpakTHYecKn aMepukanckas dacTHasg ceTb GLASNET nna 6ankoBckux crpykryp PO®.

1994 rox MOXKHO cUUTATh HAYAJIOM CTPEMHUTETHLHOTO mporecca ncrnoib3oBanng INTERNET
B HAYYHBIX opraHm3anusx Poccun. OTMeTuM Tak:Ke CJIeAyOIIHe BazKHeiIIne MeponpusaTud,
KOTOpbIe Obl/IM LIPUHATHL HA rocyjapcrsennoM yposae Poccuiickoit @ejiepanuu B nepuos 1990
1995 rogpi. B nepsyroo odepenb ciejayer ormeruth co3janue Mexxaynapognoro Hay4anoro
®onna — MH®D (Ponx Copoca) jyist mopiepKku (hyHIaMeHTATBHBIX HAYIHBIX HCCJIeT0BAHIN
B Poccun, npu comeiicTBUE KOTOPOTO, B YaCTHOCTH, 110 MOCKOBCKOMY PErwmoHy IIPOJIOKEeHa
OnroBosiokonnag Omnopaag Cerpb “CeBep-FOr”, a Tak:ke mpoBeJIeHBI aHAJOTHYHBIE PAOOTHI B
Hay4IHBIX TeHTpax Cubupu u Y paabcKOro pernoHa.

B 1995 roay npasuresbctBom P® npunsita @enepasibuast [Iporpamma “Cosmanue narmo-
HaJIbHOI CeTH KOMIThIOTEPHBIX KOMMYHUKAIWI JIsT HAYKW W BBICIIEH MIKOJIbI ), KOTOpasl JaJia
BO3MOZKHOCTB Pa3paboTaTh CTpaTeruio CO3JaHuA U Pa3BUTUs COBEPIIEHHO HOBOW MHMPACTPYK-
TYpbl B HHMOPMAIMOHHOM TIpocTpancTBe Poccuiickoit Peeparun Ha eIUHBIX CTaHIApTaxX OT-
KpBITBIX cucteM. ClieyeT MOAYepKHYTh, UTO HpuHATHEe 3Toit [IporpaMMbl, Ha peaH3aIiuio
KOTOPOIt 3a/102KeHbl 3HAUYUTE/IbHbIE (DejlepajibHble OI0/I2KeTHbIE CPeJICTBA, CTAJI0 UCKJIIOYUTE/IbHO
BaKHBIM 3TaIloM B ocytniectsjenun npopbisa B cerb INTERNET npex e Bcero akajeMmudeckux
MHCTUTYTOB W BBICIINX YIEOHBIX 3aBeIeHnil, KOTOPhie B OOJBITUHCTBE CBOEM He mMme i (DUHAH-
COBBIX CPEJICTB JJIs OcyliecTBIeHnsd Beixoga B CeTb. KoopauHaluio u HEocpeicTBeHHOe (hu-
HAHCHpOBaHHe B JacTd MHCTUTYTOB PAH u BhIcmnX y4eOHBIX 3aBeIeHHii ocymecTBiaseT Poc-
cuiickuit Qony Oyupamentanbubix uccsaepopanuii (PODU) B pamkax ykazanuoii sbiie Dejie-
pasibuoit [Iporpammbr PO.

Ouepnano, 1996 rox craner nukom pasputuss INTERNET B Poccun.

Bakonunm Ham kKparkuit 0630p INTERNET onucanmeM OCHOBHBIX OpraHH3aIlmOHHBIX
ctpyktyp INTERNET.



Opranmsanuonnas ctpykrypa INTERNET nocrarouno cBoeobpasna. IlepBonadasibho, ere
BO BpeMeHa cetu NSF, 0b1710 mpojiek1apupoBano HekoMmMepueckoe uctnoab3oBanne INTERNET.
910 coBcem He 3Ha4nT, 9T0 depe3d INTERNET nesnb3si BBIXOAUTH B KOMMEpPUYECKHE CETH UJIN
9T0 KOMMepUeckue cetn He MoryT ucnosb3oBarh TCP /IP-apxurekrypy. Kommepueckue cern
oprannuno cymiectsyioT B obmem INTERNET kak perwmonanbubie ceTu, MpepoCTaB/IAIONINE
cOOCTBEHHBIl CePBUC B BHJIe JIUHUN CBI3M — KOHHEKTHUBHOCTH HMH(MOPMAIMOHHBIX YCJIYL. Y
KOMMepPYECKHX PerHoHAJbHBIX ceTeil mMmeercda goroBopenrocTh ¢ INTERNET mo Bompocam
peructpanuu [P-ajipecoB u o nojimruke MapiipyTusaiiy, KOropas Opranusyercs Takum odpa-
30M, 4TOOBI TpahuK KOMMEPYECKUX ¥ HEKOMMEpPUYECKHX CeTeil He CMEeITuBaJICs.

B INTERNET ner o0mux neHTpa/jn30BaHHbIX (DHHAHCOBBIX PACYETOB 33 CETEBbIE YCJIYTH.
Kazkiplii Bj1ajie1en JJOKaJIbHOM CeTH peliaeT STH BOIPOCHI HEITOCPEJICTBEHHO CO CBOMM CETEBBIM
OIIEPATOPOM.

CereBble omepaTophl MOAPA3IEIAIOTCS HA MOCTABIIUKOB cepBuca (Service Provider — SP) u
KJneHTOB (customers). SP — 910 Takoil cereBoil oneparop, cerb KOTOPOrO MCIOJIb3YeTCsl JJIst
HPEJIOCTABICHUST KAKOT0-TU0O CEeTEeBOTO CEPBHCA JIPYIUM OPraHU3alUsiM — CBOMM KJIMEHTAM.
[lox nmpetocTaBIsieMbIM CEPBHCOM IIOHUMAIOTCS CaMble PA3JIMIHBIE YCJIYTH: OT IIPEI0CTaBICHHS
dbuszmueckoit BoamozkuocT Bbixoa B INTERNET (KOHHEKTUBHOCTB) JI0 CAMBIX PA3HOOOPA3HBIX
dbyukimii Bepxuero npukiaganoro yposus (E-MAIL, FTP, TELNET, WWW, NEWS u T.1.).

B neitcrBurensrocTn rpanunna mexkay “SP” u “customers” He rakas derkasi. MHOrue KjaneH-
THI JIJI APYTUX OPraHu3aInii B CBOIO ouepeab apisiiorcsa SP mo apyrum yukmusam. laxke SP,
PEIOCTABSIONINIT KOHHEKTUBHOCTh CBOMM KJIMEHTAM, MOYKeT ObITh KJAHEHTOM y apyroro SP,
IOCKOJIbKY, HAIIPUMeD, IMOKYIaeT Y Hero KOHHEKTUBHOCTH Ha 3apyOeKHbIe Y3JIbl CEeTH.

Ouenb pacnpocTpaHeHHBIM gBsseTcs beciiaTaoe mpegoctapiaerne cepsuca INTERNET. Ha
CaMOM JieJie B 9TOM CJIydae OILIaTa POU3BOAUTCS HEHTPAJU30BAHHO I'OCY/IAPCTBOM, CIIOHCOPOM,
acconuarueit uian ¢gpongom. Jacto 31U cyObeKThl Ha CBOM CPEJICTBA CAMU CO3/IAI0T U COJAEpKaT
CHEIUATBHBIX CETEBBIX OMepaTopoB. BO3MOXKHBI Ciydan CMENIAHHON OILIATHI CETEBOTO CEPBUCA
— 3a JIMHUHU CBS3U M COOTBETCTBYIOIIEE ODOPY/IOBAaHME ILJIATUT OPraHU3aIUs-II0/Ib30BATEIb, a
YCJIYTH OILTAYUBAIOTCA BBIIIEHA3BAHHBIMU cyObekTamu. [IpuMepHO 1O Takoii cxeme OopraHusy-
ercd pabora ¢ INTERNET B nayunbix, uccjie/ioBare/ibCKux 1 y4ebHbIX opranusaiusix Poccuu.

Nrak, B INTERNET ner najioonocru B nenrpajibuom punancoom oprane. B INTERNET
HET MPAKTUYIECKH YKECTKOTO IMEeHTPAJIHHOI0 aAMUHUCTpUpPOoBaHus. PyHKINN aIMIHUCTPUPOBa-
HUs HCIOJHAIOTCS pacipejiesieHHO, Ha MecTaX. OueHb BaKHOil sBJigeTcd (purypa MecTHOro
cereBoro aaMuaucTparopa. Hanexxnasa padora INTERNET B 3HauuTe/ibHOil cTeneHn 3aBUCUT
OT KBaJIM(PUKAIMHI 1 Ka4ecTBa pabOThl CETEBbIX 3JIMUHUCTPATOPOB HA MecTax, KOTopble pabora-
0T B TECHOM KOHTaKTe JPyI' C JPYyroM, HOCTOSIHHO B CJIy4ae HeoODXOJMMOCTH OOMEHUBAsICh
caykebuoi nHbopMmarmeii yepes EMAIL (snekrpornyio moury). OcobeHHO aKTyaabHBIMU B
HACTOLIIEe BpeMs SIBJIAIOTCS KOPIOPATUBHbBIE JEHCTBUS CETEBBIX aIMUIHUCTPATOPOB B ODOpLOE C
BCSIKOT'O POJIa HAPYIIUTEISIMI | “B3JTOMITUKAMEI, MOCKOJIBKY “B3/IOM~ YaCTHOI JIOKAJIbHOII ceTH
MOXKeT CYNIeCTBEHHO OTpa3uThes Ha HajgexkHoit pabore INTERNET B memom.

CereBbIX a/IMUHHCTPATOPOB MOXKHO, TAKUM 00PAa30M, CIUTATH MPEJACTABUTEISIMU OPTaHI3a-
muoHHbIX cTpykTyp INTERNET Ha mecrtax.

B To xe BpeMda mMmeercd 1o KpaiiHeil Mepe 3 3ajJa4d OPraHU3AIUOHHOIO ILIAHA, KOTOPDLIE
HEOOXOIMMO pelIaTh “‘cBepxy’:

e u3ydeHue u 0000I1eHNe NHMOPMAIMH 110 TEXHUIECKUM TpobIeMaM B Pe3yJabTaTe MCIOJIb-
zoBanus INTERNET, BeipaboTKa HOBBIX METOJIMK M CTaHIAPTOB;

® DErucTpalys y3/0B, JOKAIBHBIX I PErHOHAIBHLIX cereit (pasgada IP-axpecos, mven 1o-
MEHOB);



e paccMoTpenne kaJyobd u npuMenenne canknuii Kk yaactuukam INTERNET, napymatonum
obmue mpasuaa padborsl B INTERNET.

Jlns pemeHust npezje BCEro 3TUX 3a/a4 CYHNIECTBYIOT IEHTpaJbHbIE aJIMHUHUCTPATHBHbBIE
opransl INTERNET.

[enrpanbubiii opran INTERNET nassiBaerca TAB (INTERNET Activities Board). Ou
cocrout u3 2-x moaxkomureros: IRTF (INTERNET Research Task Forse) u IETF (Internet
Engineering Task Forse).

IRTF — 370 obmiecTBeHHAS HCCIEeI0BATEILCKAA OPTaHU3AIMs, COOMpPATOIIasd Pa3HOOOpa3HY IO
nundopmanuio Ha 6aze ombiTa dKciyaranun INTERNET, nposoguT uccieioBanus n pa3pador-
KHI, HAITpaBJIeHHbIe Ha moBbIeHne pdekTuBHOCTH U KoMbopTHOCcTH paboThl B INTERNET.

IETF sanumaercst opopmiiennem paznnunbix Marepuasios no INTERNET (B tom uucie
crangapros) B Buje JokymenToB RFC (Request For Comments). 9Tux J0KyMeHTOB HECKOJIBKO
Thicstd. OHEM XPaHSATCS B CHeNUaIbHBIX Da3ax. JlocTym K HUM mMeeT KazKIblil TOJH30BATEH
depe3 cpejactBa camoii ceru (Hampumep, FTP win WWW). Bassl gaHHBIX, TJe XpaHITCSA
nokyMeHThl RFC, mocTosHHO TOMOMTHAIOTCS U OOHOBISIOTC. Ecm co31a10Tcss HOBbIe ITPOEKTHI,
HPOTOKOJIbI uJjiu 1paBuja perucrpanuu, 1o IETFEF 4depes cerb Moxker ycrpourhb 06CyKjieHue
npoektos (draft-goxymenros). IETF cobupaer muenne nosb3opareseii no draft-mokymenrtam,
a 3aTeM co37aeT HOBBIT man HOBYIO Bepcuio craporo RFC-mokymenta. Baza gamaeix ¢ RFC
JIOKYMEHTaMH — IeHHelmas nHOopMaIus MpezKJe BCero JJjis CUCTEMHBIX MPOrPAMMHCTOB U
aJIMIHHACTPATOpOB, obecneunBaronux noaaepkky INTERNET na mecrax.

Jpyryo BaykKHYIO OPraHM3allMOHHYIO padoTy, CBA3aHHYIO ¢ perucrpanueit [P-ajapecoB u
apyrux arpuOytoB cetu, npousBoaut crenuayibHbiii opran INTERNET non wmazsanmem NIC
— Network Information Center.

B cBa3u co 3naunrenbubiM pacimpennem INTERNET (B cpeasem 3a MecsI| 9uc/ao y3J0B
yBesmuuBaercst Ha 6%) yxe B 1989 roay 4acTHIHO HEKOTODBIE aJMUHUCTPATUBHbBIE (DYHKIUH
oLt iepeansl 3 nentpa (CIIIA) Ha MATepUKH COOTBETCTBYIOMIUM KOHTHHEHTATBHBIM Opra-
uunsamusiv. B Espone sro oprannsamun RIPE (Reseaux IP Europeans) u RIPE NCC (RIPE
Network Coordination Centre).

RIPE — orkpbiTas u 7100poBOIbHAS Opranu3alus, OCYECTBISIONIAas B TECHOM B3auMOIeiiCT-
Bun ¢ IAB anvmunamcrparuBayio um rexamdeckyio KoopauHanuio B INTERNET. RIPE cTpout
CBOIO PabOTy NPH TECHOM B3aMMOJEHCTBUM C OOIIECTBEHHON OpraHm3alpeii — accolualnmei
nosibzoBareseir INTERNET nox wazsanmem TERENA (Trans-European Research and Edu-
cation Networking Association), koropas Obl1a cozgana B okTsiope 1994 roma B pesyibrare
causiaust 1Byx opranmsamuit RAPE (Reseaux Associes pour la Recherche Europeenne) u EARN
(European Academic and Research Network) ¢ meibio coieiicTBusi pasBUTHIO W PACTIPOCTPAHE-
HUIO HOBBIX TEPEeIOBBIX METOIOB CO3/JTaHUSA BBICOKOKAUECTBEHHBIX MEK/IYHAPOIHBIX HHMpOpMa-
IUOHHBIX CUCTEM U CeTeBOi MH(MPACTPYKTYPbl B 00J1aCTU HAYKU U 00OPA30BAHUS.

pyras esponeiickast opranuzarus — RIPE NCC — umeer ancro opranusanuonnbie (OyHK-
muu ¢ Touku 3penus pynknuonuposanus INTERNET:

e perucrpupyer B cBoeit 6aze nanubix (Network Management Database) undopmanuio 06
IP cersx. Jlwoboit nosbp3oBaTesib MOXKeT MPOYUTATH J00YI0 nHGOPMAINIO O J000i ceTn
u3 91oit 6a3bl ganubix (byuxmus WHOIS);

e soiaer I[P aapeca no cornmacoBannio ¢ NIC u ¢ mOMOIIBI0 MECTHBIX OpraHU3alnii CTPaH,
paboratomux B INTERNET (Local INTERNET Registry — LIR);

® KOOpJIMHUPYyeT cOOP CTATUCTUKH,

e koopaunupyer cayxk0y umen INTERNET — DNS;



e cocrapiigeT rpadUIecKyIo KapTy ceTeii.

Tax BeirisauT cucrema nentrpaabubix oprano INTERNET. Tlocie kpaTkoro 3makoMcTBa
¢ ryobanbHoit cerbio INTERNET npejcrapisiercss cBoeBpeMeHHBIM IepeiiTh K OCHOBHOI Teme
HaIleil cTaTbh: Kak HaydHble MeHTpel PP u B mepByo ouepeas mHcTuTyThl PAH B yeroBusax
IPAKTHIECKOTO OTCYTCTBUSA MEJIeBOr0O (pMHAHCHPOBAHUS MOTYT BIHCATHCS B 3TY MUPOBYIO CeTh.

B 1993 romy mbl Hauaam co3jganue MUIOTHON cuctembl Borawmcimrensnoro neratpa PAH,
MOCTPOEHHON HA METOI0JIOTHH OTKPBHITHIX BBIUYUC/IUTEIHHBIX CHCTeM. [lepBblit aTam, 3aK/Ir09aB-
muiicss B pa3BepThiBaHNE 6a30BBIX CPEJCTB JIOKAJbHOI BerauncauTenbhoii cetn BI PAH (JIBC
BII PAH) u nauase pa3paboTku Ha 370l 6a3e nHGOPMAINOHHO-BHIYUCIUTETHHON cucTembl BI]
PAH (UBC BII PAH), 3aBepuruicst B 1994 roxy. B 1995 romy GbL1 3aBepiier BTOPOH STar
passurust IBC BIl PAH — noakaouenne k INTERNET.

Heobxoaumo oTMeTuTh Ciieayionime OCHOBHbIE (DaKTOPbI, KOTOPbIE OIPEJIeTUIN YCIIeITHOe
BBITIOJTHEHWE TTPOEKTA!

1. Boraucsmmrensusiit nearp PAH na npasax npeemuuka BI[ AH CCCP umen orpomubiit
ONBIT B YACTH CO3/IQHUS CUCTEM KOJJIEKTHBHOTO TOJIB30BAHUS C YIAJEHHBIM JOCTYIIOM U
COOTBETCTBYIOIIHE KAJIPbI JIJIs PEATU3ANUN ITIPOCKTA.

2. K nmagany 1986 roma BIl PAH npakrtuuecku 3a caer BHEOIOIKETHBIX CPEJCTB 3aBEPIITILI
MPOEKT TIePexojia Ha HOBYIO CTPYKTYPHPOBAHHYIO KabOEJIbHYIO CeTh Ha BHUTHIX TMapaxX B
npenenax 3aannii BIL AH CCCP u MMAH CCCP, uro sBuioch BocjieicTBun by HIaMeH-
TOM TIOCTPOEHUSI JTOKATIbHOI ceTn Ha BUTHIX mapax (I0BASET).

3. B Teuenne 1991-1993 rogos BLl PAH mpousBoguT mostHOe mepeocHalenne mapKa BbIUHC-
JINTEJIbHON TeXHUKH, MPAKTUUECKH OTKA3bIBasACh OT BCEX SHEPrOEMKHUX YHHBEPCATHHBIX
BeIYHCIUTENbHBIX KoMIuiekcoB (EC-1066, BYCM-6, CM1420, CM1300, IBK-4 u ap.).
DTOT mar, XoTs i ObLJI BBIHY ?KI€HHBIM 110 YUCTO SKOHOMUYECKHM COOOPAYKEHHMSIM, O3HAYAJ
nepexo/i K HOBOI TeXHUYIECKOH MonTuKe, Ha 0a3e KOTOPOil HavYa/Ia CO3/1aBATHCS JIOKAIb-
Has cerb Bl PAH. Cienyer nog4epKHyTh, 9TO 9TOT STall IPUXOIUTCHA HA TO BPeMs, KOTIa
neseBoe uHaHCHpoBaHHe Poccmiickoit AkamgeMun HayK HPaKTHIECKH MPEKPATHIOCH U
BBIZKHBaHUE, TeM O0J1ee co3uIaTeIbHbie pab0oThI, TPeOyIoIne 3SHAUNTETHHBIX KAINTAIbHBIX
BJIO?KEHUIT, MOLJIA BBIMOJIHATHCS TOJIBKO 33 CYeT COOCTBEHHBIX UJIM MHBIX BHEOIOIZKETHBIX
pecypcoB. K cuacreio, BII PAH pacnosarag mocraToOdHBIME pPecypcaMy BaJTIOTHBIX
CPEJICTB OT pean3alii KoMIbioTepHoit urpsbt “Terpuc” 1o Boixoga Yka3za [Ipesujgenta PO
ot 7 nekadpsa 1992 roga N° 1565 “O Mepax 1o yperyJupoBaHUIO BHYTPEHHET'O BaJIOTHOTO
noara osiBiero Cowos3a CCP”) koTophlit “3aMopo3ut”’ 3tu cpejacTtsa Ha 10-15 jer.

4. B 1994 roxy nokanbuas cerb BIl PAH Obl1a mpakTudeckn co3ana, a Mo BBLIEJTEHHOMY
TesieboHHOMY KaHary ObL1 peann3oBal Boixon Ha INTERNET.

5. B 1995 roay na cpeacrsa, Boeigenerabie PODU, npuodperen maprpyrusarop CISCO 4500
1 IIPOM3BEIEHO MOTHOMACIITAOHOE MoAKIfodeHne yiokaabHoii cern BIl PAH k HOxmnoit
MockoBckoit OnopHoii ceTn Ha ocHOBaHUE TpexcToponuero /lorosopa mexkry MH® Copo-
ca, Yamom “MUPAH” u Opranuzanueit “BIIPAH”, uTo obecmednio B CBOIO 0OUe€peIb BBIXOT
Ha INTERNET no makcumaJibHO#t iporpamme.

Ynop wa xponogoruio cranopiaennd INTERNET u xporosoruto co3manusa TOKaIbHON ceTn
Boraucaurensaoro nearpa PAH ¢ Beixogom va INTERNET, koneuno ke, ve ciaydaen. IIpocroe
COTIOCTABJIEHHE TUX XPOHOJIOTUI JIaeT HaM NPaBO yTBEPXKAaTh, YTO HAIlA IMUJIOTHAS CUCTEMA,
KOHIIENITYaJIbHO OMUPAsiCh Ha MPWHIMAIHI OTKPBHITHIX CHUCTEM, HAa YeTKOe COOJII0eHWe MPaBUI
JINTIEH3UPOBAHMS, & TaK:Ke MMPaBUIbHBII BRIOOP 0a30BOil CTPYKTYPBI CETH, OKa3aJach OJHON U3



CaMBIX IePeJIOBBIX JJIsI CBOEr0 BpeMeHH B cdepe HayIHO-HCCIeI0BaTeNbCKUX nHeTuTyToB PAH.
N noakmouenne ee K INTERNET 0bL10 JIOTHYIHBIM B €CTECTBEHHBIM.

CupaBeyInBOCTH PaJid, OJHAKO, CJAEAyeT HOJUYEePKHYTb, 9TO JIAJIEKO HE BCE MOMEHTHI IIPH
npoexktupoBannn CeTu ObLTM HAM U3BECTHBI, YTO HANOOJIEe sIPKO BU/IHO HA, IIPUMEPE CTPYKTYPH-
poBanHOiT KabeabHOit ceTn, camo mousaTue Kotopoit Beaymumn ¢pupmavu CIITA BBemeno 3naun-
TEJIbHO TI03K€ W 3aKPEILIEHO COOTBETCTBYIONUMH CTaHIapTaMU Ha MeXKJIyHapOJIHOM YpPOBHE.
Mpbl Ke MOKeM TOJbKO “yTemuTh cedd TeM, 4YTO YJAAJ0Ch BIHCATHCA B STH CTAHIAPTHI, U
ceprudunpOBaHHbIE TapAMETPbl KaOeJIbHOI ceTn Ha BUTOH Hape OTeYeCTBEHHOIO ITPOU3BOJI-
crBa (CCCP) okazaimch COOTBETCTBYIONMME TUM CTAHIAPTAM.

[IpeacraBiennast paboTa B Bue HACTOSINEl CTaThbU MO MHEHUIO aBTOPOB JIOJIKHA OBIThH
CKOpee MEeTOJ0JIOTNYeCKOi, 4eM OMHCcATe/JIbHOIl, YTOOBI MOMOYb pa3pabOTIYUKAM COOCTBEHHBIX
IPOEKTOB JIOKAJTBbHBIX CeTell MM OTIe/TbHBIM aO0OHEHTaM pellaTh Pl MpobJeM, KOTOpble Hen3-
OeZKHBI TIPU peau3alliu TakuxX padbotT. [Insg 6osee meTaabHOTO 3HAKOMCTBA OTCHLIAEM UUTATE IS
K Harreit Monorpacdun [1|. B nacrosiiee Bpemst B medaru HaXoAuTCst paboTa 10 BTOPOMY STAILy
passurus nameii IBC — nogkaouennio kK INTERNET.

Heckobko ¢/1oB 0 Bompoce pa3pepTbiBaHusA (DU3NUECKOI CcpeJibl Imepeadn JaHHbiX. [lepes
pa3spaboTINKaMU KMEETCsl HECKOJIbKO aJIbTePHATUBHBIX PeIleHHil:

1. PasBeprriBanue cetn Ha “ronkom” koakcmanbHoMm Kabese (Thinlink Ethernet);
2. PasseprbiBanue ceru Ha “rosicrom” koakcuaiabHoM Kabese (Thicklink Ethernet);

3. PasBeproiBanne cern Ha HedKpaHupoBauHoi BuToii mape (Unshielded Twisted Pair —
UTP) nin va samuinennoit sxkpanuposannoit suroit nape (Shielded Twisted Pair — STP);

4. PasgeprbiBanne ceru Ha onroBosokoHHOM Kabese — FDDI (Fibre Distributed Date In-
terface) wim JApyrux mMpoOTOKOJIAX.

Bompoc Beibopa dusndeckoil cpegpl He TaK MPOCT, KaK KayKeTcs Ha MepBblil B3I, OH
TECHO CBS3aH, C OJHON CTOPOHBI, C TOMOJIOTHEIT CeTH, ¢ IPYTOil — ¢ 3aTpaTaMu Ha pa3BePTHIBAHEE
dusmnveckoit cpejipi.

MupoBasi pakTHKa OrPAaHUIUBAETCS CJIEIYIONUMEA OCHOBHBIMU OA30BBIMU TOTIOIOTHSIMHE:

® TOIIOJIOTUA HINHBI,

® TOIIOJIOTUd 3BE€3/bI;

® TOIIOJIOTUY NMINHBI C BETBAMU TUIIA 3BE3/bI,
® TOIIOJIOI'ud KOJIbIA.

Ha mpakTuke Bce mepedncieHHbIe Oa30BbIe TOMOJOTHH MOTYT (DYHKIHOHUPOBATH B OHOI
JmoKaapHoi cetn Ethernet, HO B cerMeHTHPOBAHHBIX CTPYKTypax. Takas BO3MOXKHOCTHL obecte-
anBaercs crangapravu IEEE (Institute of Electronical and Electronics Engineers) st kanasib-
noro yposus: IEEE 802.3, 802.4, 802.5, koropbie paboTalOT Ha PA3JIUYHBIX TOTOJOTUIX.

Crangapt 802.3 peasn3yer MeTO MHOYKECTBEHHOTO JOCTYIA ¢ KOHTPOJIEM HeCyInei u obHa-
py2KeHneM KOJLTH3Mi, n3BecTHBI B nTeparype kKak CSMA /CD, uro o3navaer:

CS — Carrier Sense — KOHTPOJIb HecyIreil, KOrjaa yCTPOWCTBO Tepe/T MOCHLIKOW TaHHBIX
“ciymaer” cocrosuue JIBC, un ecoim ona cBoOO/iHA, TO JIAHHBIE IIOMEIIAIOTCSA B CETh.

MA — Multiple Access — MHOXKeCTBEHHBIIT JOCTYII, 9TO O3HAYAET: JIF0O0AsT CTAHIMS MOYKET
HA4YaTh TMEPEChIIKY, KOTJ/Ia MMHA CBOOOIHA.



CD — Collision Detection — obHapyzKeHue CTOIKHOBEHUI, IIPH KOTOPOM MOIBITKA ITOCIATD
JIaHHBIE B CETh MPUOCTAHABINBAECTCS U BO30OHOBIISIETCS Uepes3 3aIepPKKY.

Cranmapr IEEE 802.4 — munaa ¢ MapKepoM, KOTOPBIil 00eciiednBaeT BO3MOXKHOCTD ITPSMOii
ajipecarun Jioboro ycrpoiicrsa JIBC.

Cranmapt IEEE 802.5 — xonb1o ¢ nepeaadeit mapkepa. B 3Toit cucteme pabodast CTaHIIHS,
JKeJTAloNIasl Moc/jaTh JAaHHbIE, JTOJIZKHA JI0ZK/IAThCs MOJIYUeHUs CIeNuaJIbHOr0 MapkKepa. JTO
YCJIOBHE TOJTHOCTHIO UCKII0YAET BO3MOXKHOCTD TOsIBJICHUS B ceTu KoJum3uit. Mapkep nomeria-
€TCd B CeTb TOJILKO OJHOI CTaHIueil, Ha3blBaeMOi aKTUBHLIM MOHUTOPOM.

Ha cranmapt 802.5 onuparoTcs ceTn, MOCTPOEHHBIE IO TOTIOJIOTHH KOJIBIA, KOTOPbIE H3BECTHHI
kak cetu Token Ring. ®Pusmueckoil 0CHOBOII TAKUX ceTeil ABIATCSI KOAKCHATHHBIN Kabesb
ThickWire. Crangaprom mis gannoro tuma cereit sipistercss 10BASES. Hudpa “10” o3nagaer
MO/IJIEP’KUBAEMY IO CEThIO CKOPOCTh Mepe/Iavn JIAHHbBIX, B JaHHOM ciaydae 10 Mout/cex. “BASE”
O3HAYAET, YTO CETh Y3KOMOJOCHAsI, “5” MOKa3hIBAET MAKCUMAJIBHYIO JUINHY B COTHAX MeTPoB (500

Cranmapr 10BASE2 — g kabeneit ThinWire, paboTaomux B ceTsx ¢ OOIIel IHHONE 10
upuniuny CSMA /CD. Ckopocrs nepegadn 10 Mour/cex, makcumasabaas Jimna 10 200 M.

Crangapt 10BASET — mist 9KkpaHUPOBAHHBIX W HEIKPAHUPOBAHHBIX BUTHIX AP, MIPUHATHII
IEEE B 1990 rony anst CSMA /CD, oxnu u3 camMbIX pacnpocTpaHEHHBIX B MHPOBOIi MPAKTHKE.

Ha cmeny sTtomy crammapry B Hactosmiee Bpems mnpuxoanT HOBbI 100BASET, koropsrit
peain3yercd Ha BHTBHIX Hapax 5 KaTeropuu, 0O6eCIednBaIONIIX CKOPOCTD Iepe adn JaHHbIX 10
100 Mowur/cex, a TakzKe HPUHIUIIHAIBHO HOBAsI TEXHOJIOIUSI PA3BEPThIBAHKS JIOKAJIBHBIX CeTei
— ATM.

Kaxkwne pexomenmaruu MoryT ObITh JaHBI TPOEKTUPOBITHKAM CETH B BeIOOpe perrennii? Ecin
CeTh CO3/IAeTCs JIJId KOMIAKTHON Irpynmbl u3 10—15 1m0/ib30BaTEIbCKUX MECT, TO C TOYKU 3PEHUST
9KOHOMMYIECKOI 1e/1ec000pa3sHOCT MOKeT OBITh pekomenoBana 10BASE2 na “ronkom” kabese
Thinlink, pa6oratormem na npunnune CSMA/CD. OaHOBpEMEHHO ABTOPBI TAKOTO PEIIEHUS
JIOJIZKHBI 9€TKO cebe IPeJICTaB/IATh, YTO 3TO PelieHne, Kak Obl OHO HU ObLJIO HPUBJIEKATEIbHBIM
0 IIPOCTOTE U YKOHOMUYECKHU, 0OpevueT Bac Ha OTPaHUYeHNe JIaJIbHEHIIIero pacinpenns, a caMmoe
rJIaBHOE, J1I000€ U3MEHEHHe B apXHTeKType Oy/aeT TpeboBaTh IMepeHaCTPOMKH CeTH B IEJIOM.

Brixon takoit komnakTHoit cetn Ha INTERNET moxker ObITH pean3oBaH depe3 ceTeBoit
cepBep Ha OJMKAUIINAG Y3€s 10 BbIIETeHHOMY KaHATY ¢ CHHXPOHHBIM MogemoM uiu mo FDDI,
€cJIn TaKash BO3MOYXKHOCTH OyJIeT 1pejioCTaB/IeHa.

Jlokanbuaas cers Tuna Token Ring IEEE 802.4, koropas crpourcs na cranmgapre 10BASES,
rJe CKOPOCThb Iepegadn MOKeT ObIThb JocTUrHyTa 10 16 MOuT/cex, TpeGyer 3HAYUTETbHBIX
kanuraaopiokennii. KosmduecrBo pabounx cranmuii Moxker ObITh 10 256. Takas cerh He
uMeeT KOJITU3UI, ¢ TOUYKH 3pEeHHs TeXHOJOTUU Pa3BePTHIBAHUS TPeOYeT CTPOTOro COOJII0IeHUS
TEXHUYECKUX yCJIOBUA.

OcranoBumcs 60s1ee monpobuo Ha crangapre 10BASET, koroperiit, Ha nepsblit B3rIs, Ka-
JKeTcest BceM HamOoJiee joctymnabiM. Hajmuaue TesieponHOl ceTn B 3/[aHUM TPEINPUSATHS €Ile He
O3HAYaeT, UTO Ha ee Da3e MOKeT ObITh pa3BepHyTa CeTh HA BUTHIX MMapax. MasoBepoaTHO, UToO,
ecn uMmeeTcs TenedonHas ceTb oopasma 10 1986-1990 romos, oHA MOXKET MOCTY:KUTH DA30BOI
CTPYKTYpoOit Oyymeit cerun. OJiHAKO eC/im OHA yKe UMEETCsI, TO aBTOPAMU HPOEKTA, BEPOSITHEE
Bcero Oy/ieT BbIOpaHa TOIOJIOTHS “3Be3/1bl, a “To4yka’ 3Be3/bl OyAeT onpejesieHa B MOMEIeHuN
Kpocc-mKadOB, TJie COCPEJIOTOUYEHBI BCe BHEITHUE W BHYTPEeHHHE KaOe/TbHbIe BXOJIbI.

[IpuroamnocTb ceTu, Ha KOTOPOI JoJIZKHaA paszBopadmBaTbcd JIBC, moykHa ompeaenarbes
TOJIBKO cepTudHUKalmeii. JTO OTHOCUTCA KaK K y2Ke CYIIEeCTBYIOIUM CeTAM, TaK U KO BHOBD
pa3sBOpadNBaEMbIM B CIyUae HEOOXOIMMOCTHU Ha HMPEINPUATHHN.

Crangapr EIA/TIA-568 HOpMupyeT ciepyiomiue napamMerpbl HeSKPAHHPOBAHHBIX BHTHIX
nap: €MKOCThb, BOJIHOBOE€ COIPOTHUBJIEHHE-UMIEIAHC, KOI(MDMUIMEHT 3aTyXaHHs, MEePEXOIHOe



saryxanue Ha Onmkuem koune (NEXT). Ha kommbioTepHOM pbiHKe Poccuu mmeercs Tesibiii
CHEKTP TECTUPYIOIIHUX YCTPOHCTB B MOOMTLHOM BapuaHTe /i MPOBEIeHUS CePTU(MUKAINN CETH.
Kareropus kabejibHOI ceTu olpejie/isiercs napamMerpaMu, HnepeducjiennbiMu Boime. U 3ech
YMECTHO JIaTh CJIEAYIONLYIO HA HAll B3TJISAJ[ OYeHb BAayKHYIO PEKOMEHJAIMIO: eCJIM JIOKAJbHAs
CeTh MPOEKTUPYETCs JIJIsl TIPENPUITHS, TJIe KOJTUIeCTBO pabOInX CTAHIHIl, CEpPBEPOB IIPEBHITIAET
50 u 6oJiee, TO HEOOXOAUMO Pa3BepHYTh ee Ha Kabesstx 5 kareropun tuna RG-58A /U, rem caMbim
obecrneunBas craggapt 100BASET.

Ceprudukamnust, nposegennas it BII PAH B 1995 roay, moarsepauia ee COOTBETCTBHE
3 kareropumu, obecreunBaolieil pabory na ckopoctu 10 M6ut/cek.

[TocTpoenue apxuTeKTypbl “3Be3/1bI, KpOME IPOBEJIEHUS PaIMaIbHBIX JIydeii-kabeseil He-
[IOCPEJICTBEHHO K paboduuM cTaHIuAM B KoMIlbioTepaMm PC, BK/IIo4aeT B ceds U co3/1aHue MEHTPa
kommyTarun JIBC BIl PAH, rae dbyHKIuN eHTpaIbHOTO KOMMYTATOPa-MapIIpyTH3aTOPA BbI-
MOJIHSAET WHTEJIEKTYATbHbI TporpaMmmupyeMbrii kKornearpatop dhupmsr 3COM (CIITA) Link-
builder 3GH. /lanubiit MEOrONpoMUIbHBIN KOHIEHTPATOD, UMEIHH 12-CJI0TOBYI0 KOHCTPYK-
A0 C COOCTBEHHBIM CTAOMIN3MPOBAHHBIM UCTOTHUKOM IMHUTAHUsI, obecriednBaeT paboTy codCT-
BeHHOI ImuHbl Ha cKopocTH 70 300 MOUT/ceK W KOMILIEKTYeTCsS MO TPeOOBAHUIO 3aKA3UMKA
CTCTYIOTITUMHE MO/TYJISMHU:

e MoIysb ceTeBoro ympasienust (System Management Module — SMM);

e voaynu cetn Ethernet (Ethernet LAN Module — ELM) mus mopudukanuit 10BASET,
10BASE5, 10BASE2, HUB-momyns u Swith-moyiin;

® MO/yJIb MOJAK/II0YeHHs] K MarucTpasibHomy onroBosiokHy (FDDI Backbone Connectivity

Module — FBCM);
e MOIYTh 0nToBOIOKOHHOTO KoHIeHTpaTopa(FDDI Concentrator Module — FCM).

Passerienne or LB 3GH nyueii-kabeseit ocymecrsigerca depe3 konmenTparopsl HUB
dupmbr 3COM, KaxKaplii U3 KOTOPBIX HMEET CTBIK C IEeHTpaJbHBIM KoMMmyTaTopoM LB Ha
ckopocru 10 M6ut /cex.

[TpeuiokeHHblit ¥ peajn30BaHHBIN B Halleil cucreMe MOIIHBIR HMEHTP KOMMYyTalun 0e3-
YCJIOBHO OYeHb MPHUBJIEKATEIEH, €C/IN K TOMY Ke y49ecTh (pakT MOosiBJIeHns Ha PhIHKE ele 0oJiee
MOIITHBIX KOMMYTaTopoB. OJIHAKO OH TpedyeT BechbMa 3HAUUTEIbHBIX KAIIMTAJIOBIOKEHUH, KaK
MPABUJIO BATIOTHBIX CPECTB, UYTO OKAYKETCH TJIABHBIM IMPENSITCTBAEM IIPH PeaJTu3alluu B IPYTUX
MPOEKTaX.

J1Jist ”HOT'O pelieHns: 3TOro BOIPOCA MOXKET ObITh ITPEJIJIOYKEH BapPUAHT, I'/Ie HEeT MEeHTPAIN30-
BAaHHOI'O WHTEJJIEKTYyaJbHOIO KOMMYyTaTopa, a apxuTektypa ‘“3e3apl crpoutcs nHa HUBax,
uMeromux 12 wiam 24 BXOJOB/BBIXOJOB U 0GECHEYMBAIOIINX CKOPOCTH Iepeadn JIAHHBIX
10 M6ut/cex. Mnbix BapmanToB mis peanm3anun crapnapra I0BASET (100BASET) ue cy-
IIeCTBYET.

HeckoJibKo €J10B 0 TOM, KaK Mbl PeIiajin BOIPOCHI IOCTPOEHUsI ITUJIOTHOW MOJEIN — pa3Bep-
ThIBaHWE TeTePOreHHOW JIOKaJIbHOI ceTw. [UlaBHBIMU 3ajadaMu 3JeCh ObLIN: OlpeeIeHne
npoduiisg ceTn Uian MpopuINpoBaHe OTKPHITOW CHUCTEMBI, a TaKyKe BHIOOP COOTBETCTBYIOIINX
BBIYHCTUTEIBHBIX TLIAT(OPM.

BamernMm cpaly, uro JokanbHas cerb BIL PAH crpomnack B Tedenme 1990-1994 romos B
YCJIOBHSIX 1IOBAJIbHOTO Pa3pyllieHus MpezkKHeil MarepuaabHO-TeXHUIeCKOi 6a3bl i1 PyH/ 1aMeH-
TaJIbHBIX U NPUKJIQIHBIX HccaegoBannii. basa paspymasiack, a mpoduib HayIHBIX HCCJIET0BaA~
HUW WHCTUTYTA, K CIACTHIO, YIAJI0Ch COXPAHUTH U JarKe MPEyMHOKUTh.

[Iepes paboueit rpynmoii mpoekTa cTogIa 3ajada BbIOOPa JOMUHHUPYIOIIETO HalpaBIeHUS
Pa3BUTHS U3 CJIETYIONNUX OCHOBHBIX TEHICHITNIA:



e cynepkoMmibioTepsl Tuna Cray mim Convex;

® BLIYHCJHTEIbHBIE cucTeMbl (hupMbl IBM;

® BBIYHC/IHUTE/IbHBIE cucTeMbl ¢pupmbl DEC;

e paboumne crannuu pupmbl SUN Microsystems;

e napaJiie/IbHbIe TPAHCIBIOTEPHBIE CHCTEMBI U JIP.

[Tocne TmiaTeTbHOrO aHaM3a TEHJIEHIHII pa3BUTHUsS HAYYHBIX HCCaegoBaHuii B EBporme u
CIHIA mb octanoBunch Ha Hanpasaeann SUN Microsystems, kKak 6a30Boii CTPYKTYPBI CEPBEPOB
JIoKasIbHO# cetn Ha mporeccopax SPARC. Onpeaensromum u permatoniumM hakTOPOM MPH Pere-
HUAW 9TOH NMPOOIEeMbI CTaJjia ONepalnoHHas CUCTeMa, MOCTpoeHHast Ha ocHoBe cranapToB UNIX
(Solaris 1 u 2). C TOYKH 3peHHs] MOCTPOEHUSI CETH C HCIOJb30BAHHEM B KadeCTBE CEPBEPOB
pabounx craumuiit SPARCStation ncK/II0YNTETBHO BazKHBIM OKa3a/10Ch HAJTUYINE CHCTEMBI y/Ia-
ngennoro jgocryma NFS — Network File System, oGecmeuuBatomieit “mpo3padnbiii” mOCTyH K
pacupe/iesieHHOi (ailIoBoil cucreme depes JIOKAJIbHYIO CeTh.

B macrosimee Bpems B sokasipHON cetu BI[ PAH B kagecTBe cepBepoB mm OTAeTbHBIX
pabounx cranmmii Haxogarcs SPARCStation 20, SPARCStation 10/30, 10/41, 10/51, SLC,
IPC, ALPHA DEC 3000. IToapo6uo 3Ta 4acth npejacraBiera B Mouorpadun [1].

B kauecTBe BBICOKONPOU3BOIUTETHLHON MapaJiebHONl TpaHcnbioTepHOil cuctemsl B JIBC
BII PAH skJouena cucrema GCel 1/64 dbupmbr PARSYTEC (Tepmanust), koropasi umeer B
kadectse onepanuonnoii cucremsr OS PARIX (Parallels UNIX). HeofxogumocTs BKIIOUeHUST B
CeTh TaKOi, HECKOJILKO YHUKAJIBHON JIJIsT TIOJIb30BaTe e, CHCTeMBI MPOJIMKTOBAHA PA3BEPTHIBA-
HUEM HCCJIEI0BATE/ILCKUX PAa0dOT B 00JaCTH Pa3pabOTKH MapaJsiiebHbIX aJrOPUTMOB.

Cozmannas nporpamMmMHo-anmapaTtHas 6a3a JIBC mo3Bosmia B KOpOTKHE CPOKH MOAKTIOUATD
K Heil 32 BHyTpeHHUX pabodux MecTa, Jijisd obeciiedeHunst KOTOPbiX Obl/IM TPUOOPETEeHbI JINIEH3UN
Ha IPYIIIOBOE MOAKII0UeHne, a TakzKe cucrembl PC-NFS, Brirouaroriue B cebst aanrep u maker
nporpamm NFS 11s Kayk10ro moabp3oBarTesist B OTI€IbHOCTH.

Brnocnenctsun B Teuenne 1995 roia mpoBeieHO paciiuperne KOJIUIeCTBa JUIEH3NPOBAHHBIX
TOYEK JOCTYIA K CeTH eIe Ha 25 euHull. (3aMeTuM, 9To KaxK/as JUIEH3Ms He3aBUCHMO OT ee
BHJIA, IPYIIOBAast WIN eJIUNHUTHAS, TPeGYeT COOTBETCTBYIONNX (DPUHAHCOBBIX CPEJICTB).

[Ipobsiema noakaouenus k JIBC BIl PAH Buemmaux aboueHToB, a 4epe3 Hee BBIXOJ HA
INTERNET, peanusyercst Tpemsi criocobamu:

e uepe3 KOMMyTHpPYeMble TesiehOHHbIE KAHAIbI;
® 110 BBIJICJEHHBIM Te1eDOHHBIM JIMHUSAM;
® 110 ONTOBOJIOKOHHBIM KabebHbiM KanasiaMm (FDDI).

JL1g peanuzanuu 10CTyTa MO KOMMYTHDPYEMBIM Te1e(OHHBIM KaHATAM K CETH B €e apXUTEK-
Typy BrJoden Cerepoii Tepmunasibubiii cepsep (Nets Terminal Server — NTS) ¢ mogemuoii
croiikoit Tuna ZYXEL na 64 kanama. Kak/iplii acMHXpOHHBIN MOJIEM HE3aBUCUMO OT JIPYTHX
IPOU3BOUT 0OMeH co cKopocThio 19,2 Kbur/cek. Takoii ciocob nmoakarouenus k JIBC BI[ PAH,
a depe3 Hee K INTERNET, MoxkeT ObITh peKOMeH0BaH TOJIBKO JIIsI OTJAEJTbHBIX aOOHEHTOB,
HO He JIIT aBTOHOMHBIX JIOKAJBHBIX CeTeil, TaK KaK CKOPOCTh Mepeavdn JAHHBIX, IIPeIeIbHOe
3HAYEHHe KOTOPOii, KaK ObLI0 yzKe Bbilie npuseaeno, 19,2 Kour/cex, na MockoBckoii Tesiedon-
HO¥ Jiunum BpsiJi Jin Bo3MoxkHa. [lapa mogemon tuna ZYXEL cama B nporecce ceanca CBsi3u
BBIOMPAET CBOIO CKOPOCTH, KOTOPasi, 0€3yCJOBHO, HUYKE TPeIeIHHOTO 3HAYEHHUsI. 'TeM He MeHee,
3TOT CIIOCOO B HACTOdAIIee BpeMs Hambosee MOMYISIpeH, MOTOMY YTO TpeOyeT HaWMeHbITHX
3arpar (mokKa vro).



[Toakmovenue o BbIJIEJIEHHBIM TeIe(OHHBIM JTUHUAM 00€CIeUNBaeT CKOPOCTH MepeIadu J10
64 Kour/cex u 6osee, a camMmoe BasKHOe — KaHAJ BCeraa J0CTymeH abonenty. g peanusanuu
JIAHHOTO CII0CO0a JT0CTyIa HEOOXOAMM CIeraIbHbIi MapuipyTu3arop, B actuoctu Cisco 2522,
KOTOPBIH B OTJINYUE OT EPBOro crocoda jgocryia 1mo3soser Boiiitu Ha INTERNET, ne zarpy-
xxast JIBC Tpacdukom abonenta. dror sran pazsurus JIBC semonasiercst 8 1996 roay B pamMkax
npoexta PODV “Pazsurne pacupenenennoit nadopMalnoOHHO-BEIUYNCIAHTEIbHON cucTembl Bl
PAH”.

[Toakmouenne Kk INTERNET 1o onroBosiokoHHOMY KabeJsiio siBjisieTcs: HauboJjiee J10poro-
CTOSITIIUM BAPUAHTOM PEIIeHus, HO 00JIaaeT Ps/IOM TAKUX MPEUMYIIECTB, KOTOPHIE MO3BOJISIOT
abOHEHTY OBITh HE3aBUCHUMBIM OT MHOTUX (PAaKTOPOB U 0OECHEYUTH MOMEXO3AIUINEHHYIO Tepe-
Jady gaHHbIX Ha ckopocTu 10 M6ut/cek Henocpencrserno ¢ Ysmaom FOMOC.

B 3akmodenne, ciemays MeTOIOJOTHYECKON HAIIPABICHHOCTH HAIeil CTaTbhbU, PacCMOTPHM
OC/IeI0BATETHHOCTh MEPONPHUATHII, HEOOXOIUMBIX /I MOAKTIOUEeHHS JIOKaabHOoil cetn K IN-
TERNET na npumepe snokasbnoit ceru BI PAH.

006 ammapatHbIX cpejacTBax, 3ajaeiicrBoBanubix npu nojakaodennn JIBC Bl PAH, soime
yzKe OBLIO pacCKa3aHO JOCTATOYHO II0JIPOOHO.

Kak y2ke 6b1710 yIIOMgHYTO BbIIIEe, Bonpoc o ¢pusundeckoM Beixoie B INTERNET opugmyeckn
odopmiien nognucanueM Tpexcroponnero Cornamenus mexkay MH®, Vanom “MUPAH” u BI]
PAH. Tlo ycaoBusim cornamenus nogkiaodenne Kk FOMOC kaxkmgas Opranusanust, B JaHHOM
cayugae BIl PAH, nmpousBoauT Ha cOOCTBEHHBIE CpeACcTBa. lIpakTHYecKH 3TO O3HAYAET, UTO
NOJIKJII0UeHne K y3jJ0BoMy KoumenTparopy Catalyst mokanbroit cern Opranmsanmm Tpedyer
HAJIMIHUsA COOCTBEHHOIO I'paHndHoro mapmpytu3aropa tuma Cisco 4000 mim 4500. BII PAH B
1995 roxy na cpeactBa PODU mo crarbe “MarepuanbHo-TexHndeckas 6a3a”’ npuodopesn Cisco
4500 u B miose 1995 roma ocymecrBua nosHoMaciTabnoe noakiaodenue JIBC BII PAH
FOxxno0it Mockosckoit Onopuoit Ceru.

CereBoe mporpamMMHOe obecriedeHre yCTaHABINBAeTCs (MHCTAIMPYETCs) B KazxKJIOM y3Je
cetd. BoJblas 9acTb ceTeBBIX MPOTOKOJIOB IMOCTABSIETCS BMECTE C CHCTEMHBIM MPOIPAMMHBIM
obecreuennem. [nsa JIBC BII PAH sto:

e SOLARIS 1 u 2 ana SPARCStation;
e OSF/1 ais ALPHA DEC 3000;

e 10S 10.3(7) ma CISCO 4500;

e ANNEX-UX R7.0 R9.0 gna NTS.

[Tocsie mucranIMpoBanusi MPOU3BOAUTCH dTall KOH(MUTYPUPOBAHUS, TO €CTh 3ATOJHIIOTCS
Pa3JIMIHOTO POJIAa TaOJIHUIBI, HEOOX0IUMbIe i (DYHKIIMOHUPOBAHUS CETEBBIX IPOTOKOJIOB.

[lepesn KoHpUTypHUpOBaHHEM, eCTECTBEHHO, HEOOXOJUMO COCTaBHTb MPOEKT KOHMUTYPHUPO-
BaHUS U IPOJe/IaTh ONPEIeJeHHYI0 OPraHu3allnoOHHYI0 PaboTy:

e nonyunTh [P-ampec cern;
® IIOJIYIYUTDH UMA JOMEHA;
® OlIPE/EJIUTh MAPUIPYTUSAIUOHHYIO LIOJIMTUKY;

® JIOTOBOPHUTHCS C COCEJISIME O TOJJIEPZKKe paboThl ToMeHa (secondary server) u MapiipyTH-
3aIMOHHON MOJUTHKE.

[Tonyuenune IP-anpeca cetu u UMeHH JJOMEHA CBA3aHO ¢ PAbOTOI PErucTparuoOHHbIX OpPraHu-
zamuit INTERNET. B nacrosiee Bpems RIPE ynenser ouens 60/1b110e BHUMaHIE OpTaHI3AIIAH



HpOIETYPhl PETUCTPAIIUN B CBA3U C TeM, 9TO mpu HblHemHUX Temnax pa3Butud INTERNET
“BmMpPL’ MOXKET HACTYIUTh KPU3UC U3-3a HEXBATKU 32-pas3psaaabix IP-agpecos. B mepcnekTuse
npejcrout tmepexos K 48-pazpsyiabiM ajgpecam. A B nactosimiee Bpemsi RIPE yixkecrouaer
nporeypy perucrpanuu. B coorBercTBIE B TPOeKTOM 110 tiporieaype perucrpaiuu (draft RIPE
104++) mpeiaraeTcst JKeCTKO BHIJIEPKUBATH 1EJIM SKOHOMHUU U arpernpoBaHust ajpecoB (con-
servation u aggregation).

Peructpanuga B INTERNET ocytmmecTBasgercsa myTeM paccMOTPeHHS 3asIBOK OT OPTraHU3aINii,
KOTOPBIE TIOCHLIAI0T UX OOPMIIEHHBIME 110 CHeuagbHbiM (hopMmam (HbOPMBI OLPEeIeHbl COOT-
sercrBytomuvu RFC-gokymenramu). 3asBKu 0T OpraHu3anuii Ha PErucTPAIMIo MOCTYHAIOT
B MecTHbIe peructpupytomme oprannsamun (Local Internet Registry — LIR), koropsim RIPE
NCC npesiocTaBul MpaBo 3aHUMATbCA ITOH JIedTeTbHOCThIO. Bce ymoBieTBOpeHHbIE 3asBKH
noctynaioT B 6a3y ganabix RIPE.

JIBC BII PAH B nacrosimiee Bpems 3aperucrpuposana B RIPE kax cersb kinacca C (193.232.
81.0) ¢ momenom CCAS.RU.

Mpbr He ocTaB/isieM CBOUX HaMepPeHUil MPOIOIZKHUTH paboTy 10 CeTeBOMY B3aMMOJICHCTBHIO C
npyrumn oansinexkamumu ceravu nactutyToB PAH. C sroit nensto BI PAH 3apeructpuposan
B RIPE kak aBronomuas cucrema (AS2587). Hamu nomana 3asska B RIPE na perncrpanmio IP-
aJIpecoB ceteil, Bxoaanux B AS2587, B COOTBETCTBUM C TLJIAHOM PA3BUTHs HA OJIMKaiimiue 1Ba
roga. AS — 310 ocobwiit cyObekT B opranusanuonnoit crpykrype INTERNET, nossosistionuit
HPOBOJIUTH €JIMHYI0 MAapPHIIPYTU3AMMOHHYIO MOJUTHKY JIJI CBOUX IOJCETeH, 4TO OYeHb BayKHO
npekje BCero ¢ TOYKW 3PEeHUsT SKOHOMHUU MeCcTa B MapripyTu3anuoHHbx Tabaunax. JIBC
BIL PAH coriacoBbiBaer cBoio MapuipyTtusarnuonayo nomutuky ¢ FREE-NET myrem obmena
MapIIpyTU3aMUOHHBIME Tabaunamu o nporokoay BGP (Border Gateway Protocol) mex iy
AS2587 u AS2848, AS2895, AS3058.

Nrak, gsa srana passurus UBC BIl PAH ycnemno 3aBepriennsl. B 3akiaiodenne craTbu
OTMETHUM HAIK OJIMKAMIIe TIaHbL:

e TpeTuil ran ONpeJie/IeH HAMH KaK pa3BuTHe MH(MOPMAIUOHHON COCTABJISIONIEil Halllei

NBC;

e yieauTh OOJIBIIOE BHHUMaHMe BompocaM Hajexkuocru n samuinerHocru VMBC BIl PAH
(mpobutembr security); paspabareiBaercsi npoekT noctpoenus firewall JIBC BL[ PAH;

e passurne uHdpacTpykTypsl JIBC BIl PAH ¢ cymecTBeHHBIM HCIOTB30BAHUEM CITYTHH-
KOBOI'O KaHaJIa CBS3U;

® BO3MOXKHBI DabOTHI 10 YBEIHYIEHHIO MpomyckHoi crnocobnoctn JIBC (100 Mo6ut/cex

ETHERNET, FDDI);

e HapallMBaHWE BBIYUCJIUTETbHON MOITHOCTU CETU IIyTeM 3aMeHbl HeKOTOPBIX BBIYUCJIH-
TeJTbHBIX CepBEpPOB Ha OoJiee MOIIHBIE; TPHOOpeTeHNe U YCTAHOBKA HOBBIX BEPCHI CHCTEM-
HOI'O U MPUKJIAJHOIO IPOIPAMMHOIO 00ecievdeHnsl.

EcrecTBenHO, 9TO HAIIN ILJTAHBI MOT'YT OBITH PeaJn30BaHbI IIPH YCJIOBHH COOTBETCTBYOMIEit
bUHAHCOBOI TOIEP:KKH €O CTOPOHBI Orozkera Akamevun u PODI.

JImreparypa

1. Baiikosa 1.B., KonpitoB M.A., Kynarua M.B., Muxaiinos I'"M., [Ipusesennes FO.A.,
Poros FO.II. Pacupeaesentnie nadopManunOHHO-BbIYUCIUTE/IbHBbIE cucTeMbl. Boimyck 1. Jlo-
kanbuas cerb BII PAH. M.: BII PAH, 1995.



