1. BBegenue

Best mcropust pazBuTusi 4esioBe9YeCTBa CBsI3aHA € TEM, UTO JIIOJIU B
[IPOIEcce CBOER KU3HU OIEPUPYIOT € TPEMsl CYIIHOCTSIME: <«BEIEeCTBO,
«3HEPrus» U «MHMOPMAIUA», UCIONb3Ys PA3JIAIHbIE METOABI (M pa3BU-
Basli HOBBIE METOJIbI) JI00bIUHU, IePepabOTKH, XPAHEHUS U TPAHCIIOPTUPOB-
KU BEIECTBEHHBIX 00HEKTOB, dHeprun u uwHpopmarmn. [1o Mepe pazBuTust
[UBUJIN3AIME [TIPHOPUTET WHTEPECOB OOIECTBA MEPEMEINAeTC sl CJeBa Ha-
[IPaBO IO TIKAJIE:

«BEIIIECTBO» == «JHEPIUd» —> «UHPOPMAIHAIS.

Hauwnras co BTOpoii IOJIOBUHBI IBA/IIIATOTO BEKa, C BOSHUKHOBEHHEM
U Pa3BUTUEM BBIYUCIUTEIBHON TEXHUKHM U KOMIIBIOTEPHBIX CeTell HadaJ-
Csl CTPEMUTEJIBLHBIN TpoIrtecc (POPMUPOBAHUS HOBOIO OOINECTBA, B KOTO-
POM OCHOBHYIO IIEHHOCTD ¥ JBUXKYIIYIO CUJIy TprHoOpeTaeT MHMOPMAIIHS.
DTO OTINYAET 3MOXY UHMOPMAIMOHHOTO OOINECTBa OT 3IMOX CETHCKOXO-
39{CTBEHHOI'O, CBIPHEBOT'0 U IIPOMBIIIIJIEHHOI'O IIPOU3BOCTBA, B KOTOPBIX
K OCHOBHBIM IIpHOpUTETAaM OTHOCUJ/IUCH KaTErOpumn <«BEIIECTBO» U «IHEP-
IUsI». DTO HE O3HAYAET, UTO UEJIOBEUECTBY OOJIbINE HE TPEOYIOTCs Bellie-
CTBEHHbIE NEHHOCTH ([UIIA, OPY/Msl TPy, XKUJIUIIA, KOPAbJIU, CAMOJIETHI
U T.11.) U pa3Hble BUJIbI SHEPruu. Pedb UJeT O TOM, YTO U3 TPHUAJbI «Be-
MIECTBOY, «IHEPTUsT» U «UHMOPMAIHMST» UMEHHO WH(MOPMAIINAA, CITIOCOODI
(TexHOMOTUY) €e MOOBIYM, EPePabOTKY, XPAHEHWsI W TPAHCIOPTUPOBKU
Oy/yT UrpaTh IJIABEHCTBYIOILYIO POJIb B Oy/IyleM OOIIecTBe.

Jlrobasi meprkaBa, CTpeMsINasiCsi K IEPeJIOBBIM ITO3UIUAM B MUPE,
JIO/KHA 00JTAaTh CAMON MEPEOBONl TEXHOIOrUeHl, CAMBIMUA TOYHBIMUA U
OOIIMPHBIMU CBEJIEHUSIMU, HA OCHOBE KOTODPBIX Oy/IyT CTPOUTHCS SKOHO-
MUKa 1 BOOPY2KEHHBIE CHJIbL. BeceM ocTraabHbIM cTpaHaM OyJeT yroToBaHa
bYHKITHS TTOCTABIIUKOB ChIPbs U T0/ydadbpukaTos. VI3 3TOTO ChIpbs py-
KaMu pabounx M3 Tex ke cJIabopa3BUTHIX CTPaH, HO HA IIPOU3BOJICTBAX,
MIpUHAJJIEXKAIUX 60jiee MPOrPECCUBHBIM U TEXHOJOTUYIECKU Pa3BUTHIM
cTpaHaMm, Oy/IyT CO3/IaBaThCs BEICOKOTEXHOJOTHIHBIE U3JIE/IUsI. 3aTeM IO-
TOBBIE U3Jesus OyJAyT IpoJaBaThbcd (B TOM YHCIe M B CJIa00Pa3BUTHIE
CTpaHI)I) 110 IieHe, Ha IIOPAJIKHN IIpeBbHHa.IOHIeﬂ IIeHy UCXO/JHOT'O ChIPb.

DimTa ODIIECTBa, «30JI0TOM MUJIJIHAD/y HACEJICHUs IJIAHETHI TOCTe-
IeHHO U30aBJISIETCS OT HACJIEIUsI WHIYCTPUAIN3AINN U BXOJAUT B HH(POP-
MaIHOHHOE OOITECTBO, OCHOBHOI ,ZLBIiI}KyILLeﬁ CHJIO KOTOPOr'O, OY€BHUIHO,



ABJIsgeTcss nHMOPMAIs, a [JIABHOE CPEICTBO €e IIPOU3BOJICTBA — ITO 00-
pa3oBaHue U HAyKa, BLIUUCIUTENbHAS TEXHUKA U CPEJCTBA KOMMYHUKA-
nmit. Takoi mepexos OT UHIYCTPUAILHOTO 00IIeCTBa K NH(MOPMAITHOHHO-
My €CTh HH UTO MHOE, KAK METACUCTEMHBIN mepexos (110 TePMUHOIOTHN
B. ®. Typuuna), KBaHT Pa3BUTHs, CKAYOK OT OJHOIO CTAIMOHAPHOTO IO~
JIOXKEHUsI CUCTEMBI K JIPYTOMY.

Pasymeercs, 94To Takoil CKaIOK 3aTPOHET JIUIIH MAJIyI0 9aCTh HACe-
JIeHUs IJIAHETHI, HO MBI XOTUM OBITH B UX 4YHCJe. BX0oXK7eHne B HOBOe
COCTOSIHIIE ODIIECTBA IIOTPEOYET IIePECMOTPA BCEX IPUBBIYHBIX CTEPEOTH-
[IOB TIOBEJIEHUs, YIIPABJIEHNSI, OPTAHU3AINH YKU3HU, IKOHOMUKH, TTOJIATH-
KU U Ipovux cep, XapaKTepusyoIux Ku3Hb Jiojeil. OgHoil u3 0CHOB
HOBOT'O OOIIECTBA CTAHET ITOBCEMECTHOE PA3BUTHE IJIO0ATBHBIX KOMMYHI-
KaIlnii, KOTOPble OKOHYATEIbHO COTPYT MPOCTPAHCTBEHHDIE, BO3PACTHBIE,
II0JIOBBIE PA3JINYNs YYaCTHUKOB ceTeBoro obienns. Ha cmeny reHTpa-
JIN30BAHHOMY, ME€PAPXUYECKOMY IPHUHIUIY YIIPABJIEHUs] [IPUXOIUT PacC-
[IpeJIe/IeHHbIi, CeTeBON MPUHIUI, HE TOIIUHSIONIUIICS TPUBBIYHBIM 3a-
KOHAM, IPEICTABJIAIONNNA cO00il pe3yJbTaT CJI0KHOTO B3aMMOIEHCTBUS
aBTOHOMHBIX areHTOB, KOTODBIi, HECMOTPsI Ha MPOTUBOPEUYMBOCTH WHTE-
DPecoB, B KOHEYHOM UTOre BhIpaOATHLIBAET HEKHE PEIeHNUs], II03BOJISIONINE
BCell CTPYKTYpPe BECTU cedsl IeJIeHAIIPABIEHHO, U ObITh IIOXOXKEl Ha eJiu-
HbIIl opranu3M. MexaHu3Mbl CeTEBBIX B3aMMOJIEHCTBUIT U CAMOOPraHU3a-
A0 areHTOB €eIle MPEJICTOUT OCMBICJIUTE, XOTsI TPOU30HIET ITO — 10 TEO-
pun TypunHa — JUIIb TOC/IE TOTO, KAK IIPOIECC EPEX0/1a K HOBO 00Ie-
cTBeHHOI popMmarnu OyIeT 3aBEPIIEH.

Tem He Menee, yKe ceifdyac OY€BHIHO, YTO HOBas PEAJbHOCTH, KOTO-
pasl pa3BopadnBaeTCs y Hac Ha IUla3ax, 3aCTaBJIAeT BOCCO3JaTh B HOBBIX
YCJIOBHSIX TOT OIBIT YEJIOBEYECTBA, KOTOPbIA ObLT HAKOIJIEH 32 ThICSIe-
JIETHS €ro UCTOpur. B HOBOM BHUPTYaJIbHOM MHUDPE YeJIOBEK BBICTYIIAET B
Ka4IeCTBe TBOPIA, CO3/AIONIEr0 HOBYIO anHOCTIﬂ , HAJIEJISISL €€ 110 CBOEMY
JKEJIAHUIO TeMU UJIH UHBIMEU KadecTBaMmu. OTHAKO T€JI0BEK HECOBEPITIEHEH
U COTBOPEHHAsI UM JIMYHOCTH OYyJIET, KAK KPUBOE 3€PKAJIO OTPAaXKATh €ro
caMoro, obHazKasi BCE TO, YTO OH CaM IBITAETCsI CKPBITh B PEAJIBHOM MUDE.

1Ecin B »KU3HI KTO-TO— CKyUHDIil TOJICTEIA My?»KUMHA, TO B CETH €T0 MOTYT IIPeJ-
CTaBJISAITH KaK MOJIOJOTO BECEJIOTO IapHsl, TOHsIomero urpokos o Counter Strike. Cern
crupaer Bce hU3MIECKUe OrPAaHIYEHHs, OCTABIIsAs TOJIBKO MEHTAJIBHOCTD, KakK B (DUiIb-
Me <<1\/[anI/II_(a>>7 (baHTa3I/Ipy101_ueM Ha TeMy OTAeJIeHUA (i)I/I3I/I‘IeCKOFO OT MEHTaJIBHOI'O.
YuuTbiBasi, 4YTO y2Ke ceifidyac eCcThb JIIOJAU, KOTOPble 3apabdaTblBalOT, TPATAT, y4aTCsH,
SHAKOMATCA U IIPOBOLLAT BCE CBO60}:LHO€ BpeMda B I/IH’I‘epHeTe7 nmumeBast pr6Ka KaK
€IUHCTBEHHAadA CBA3b C Pea/JIbHBIM MHUPOM Y2Ke He€ KazKeTCA TaKO YK HEJIEIIOCTBIO.



HocraTrouHasi aHOHIMHOCTD U BCJIEJCTBHE TOTO KAaXKyIIasics Oe3HaKa3aH-
HOCTH OCBODOXK/IAIOT HEPEAJTN30BAHHBIE YKEJIAHUS.

Peasnbublit MUp 32 CBOIO UCTOPHUIO BBIPAOOTAJ Psijl MEXAHIU3MOB, 1103-
BOJISIIOIIUX CIAEPXKUBATH Pa3pyIINTE/IbHbIe MHCTUHKTHI YeJIOBEKa, K HUM
OTHOCSITCSI MOPAJIb U [IPABO, IPUYEM MOPAJIb UMeeT Oojiee TJyDOKOe BJIM-
sdHWE HA JIMYHOCTB: JlaKe IPECTyIas 3aKOH, YeJIOBEK B OOJIBITHHCTBE
CJIy9a€eB MPOJIO/I2KAET PYKOBOJICTBOBATHCS MOPAIbHBIMA IPUHITAIAME. B
BUPTYAJbHOM ODINECTBE MOpPAJbHbIE TPUHIUIGI €Ile He YCIeJu MpoiTh
JOJITO# UCTOPUIECKON NIITN(OBKH, 3HAKOMBIE 110 PeabHOMY MUDY MOHSI-
TSI 3/1eCh TPAHC(HOPMHUPOBAHBI.

Paccmorpum npumMep: BupTyasibHoe youiicrso (nanpumep, B urpe Co-
unter-Strike, Quake u T. 1.) CBOEro COlEPHUKA, KOIJA YAAYIUBbIA UIPOK
[PUCTABJISIET OPYZKUe K TOJI0Be IIPOTUBHUKA U HADJIIONAET, KAK TIOCJIE Bbl-
CTpeJsia KPOBaBbIe OIMMETKHU PA3JIETAIOTCs 110 OKPYTe, IIPU 9TOM 3Hasl, 9TO
poJib youTOro urpaer ero apyr. Kro-uubyab 3a1yMbIBaJICs 00 STHIHOCTU
Takoro nocrynka? «Pa3symeercsi, HeT, — CKaxKeTe BbI, —3TO BeJlb TOJIBKO
urpas. [elicrBuresibao, 910 urpa. OIHAKO, Y€r0 CTOUT TOYHO TAK YKE O
HUM KJITKOM MBIIIH JOOUTHCsT CO0sT MJTH OTKA3a KOMITbIOTEpa, Ha KOTOPOM
paboTaeT Balll MPUSITETh, BOCIIOIB30BABIINCH YSI3BUMOCTHIO €r0 OIepPaIiy-
OHHOII cucrembl! Vu mocjaars KOMYy-TO BUPYC, YHUUYTOXKAIOIINI JTAHHBIE
Ha jucke u cruparomuii BIOS (Win95.CIH — «YepHoObLIb> BBIBEJ U3
CTPOsI THICAIN KOMIBIOTEPOB 110 BCEMY MUDY ). DTO y2Ke IPOCTO Iy TKO»
Ha3BaTbh HEJIb3s, <UTPa» B BUPTYAJIBHOM MUPE YK€ HAIPAMYIO KacaeTCs
MHUpa PeaIbHOrO U 3aTparuBaer HJarocoCTOsTHUE, & BO3MOYKHO, 3/T0POBHE
U Jlazke KU3Hb desioBeka. O6paTuM BHUMAaHME, YTO B «BUPTyaJey T'DAHU-
bl 00pa U 3J1a, IJIOXOI0 U XOPOIIETrO CIJIAXKEHBI, W [T0[9aC MPUBBITHBIX
[IPEJICTABJIEHUI O MOPAJIM HEIOCTATOYHO, 9TOOBI OIEHUTH TOT WJIU HHOM
IIOCTYTIOK, TeM OoJiee Bce yCyryOsIsieTcs yKe YIOMSIHYyTOM paHee MHUMOI
€cB0O0OTO, AHOHUMHOCTBIO U OE3HAKA3AHHOCTHIO.

BceuteicTBre npuBeIeHHBIX BBIIIE PACCY K ACHUI HEOOXOIUMO, TIPEXK/1e
YeM IIepeXOUTh K PACCMOTPEHUIO TEXHUYECKMX OCOOEHHOCTEl ceTeil, 00-
paTuTh BHUMaHUE Ha caM (PEHOMEH CEeTH KaK sIBJIEHUsI U HOPM TIOBEICHUsT
9eJI0BEKA B CETEBOM COODITIECTBE.

2. CereBasi 3TuUKAa

DTUKOI HA3BIBAIOT yUYEHNE O MOPAJIU, €€ PA3BUTUHU, IPUHIIUAIIAX, HOP-
MaxX U POJIM B ODIIECTBE, KAK, BIPOYEM, ITOJI CJIOBOM IMUKG TOHUMAETCS U
COBOKYITHOCTH HOPM IoBejieHnsi. Cemesoti amukotl Mbl Oy/ieM Ha3bIBATH
COBOKYITHOCTH HODM ITOBEJICHUS B CETH. JTHUIECKAE HOPMBI yI€PKUBAIOT



OOIIECTBO OT Xa0Ca W PA3PyIIeHNs, TO3BOJISIIOT YKUBATHCS JIIOISIM JIPYT
¢ JIpyroMm. DTH 3aJa9¥ CTOAT U MEPEJl CeTEBOI ITHKOU, KOTOpas, KaK U
ceTeBOe COOOIIECTBO, €Il TOJBKO (POPMUPYETCH U ee HOPMBI €Ille OKOH-
JaTe/IbHO He BhIpAOOTaHbI. TeM He MeHee, CYIIECTBYIOT CBOJIBI IIPAaBUII,
IIPUHATHIX HEMAJIBIM KOJIMYECTBOM npOBaI?mepmﬂ . PaccmoTpum ipumep
TAKUX HOPM, 3aKPEIJIEHHBIX B AGOHEHTCKOM JIOTOBOPE CUCTEMBI TEJIEKOM-
MyHuKanuit «BoTuk», IpesocTaBIsomel yCayru IOAKIIOYEeHNS K CeTH B
ropojie [lepecaBie-3aecckom.

4. OTBETCTBEHHOCTH CTOPOH
4.5. VcrosHnTe b MMeeT MpaBO OTKJIOYUTH AGOHEHTa OT
CT «Boruk» (B TOM 4YHCJIE — 3aKPBITh BXOABI B APEH]LyeMbIE
um Ha y3inax CT «Boruk» FTP/WWW-npocrpalcTso) B ciiy-
qae 3y0ynoTpebienus yciayramu ceru. K 3ymoynorpebienusam, B
[IEPBYIO OYEPEb, OTHOCSTCS:
® [eSTEIBHOCTb B CETH, HAPyMIAIOMas JEHCTBYIOIIEE 3aKO0-
HozaTenbeTBo Poccniickoit Penepanun (B TOM 9uCIe — aB-
TOpCKOe TpaBo);*
® IIMPOKOBEIIATEIBHOE PACIPOCTPAHEHHUE II0 JIEKTPOHHOMN
[I0YTE MATEPHAJIOB PEKJIAMHOIO MM KOMMEDPUYECKOrO Xa-
pakTepa;
® paCIpPOCTPaHEHHE MOPHOTPadUIECKAX MATEPUATIOB IO Ce-
;¥
® He3aIJIAHMPOBAHHAS WM HEOOOCHOBAaHHAs 3arpy3ka pe-
CYpPCOB CeTH B yIiepb APYIUM IOJIb30BATENISIM;
® IIONBITKA JOCTYIA K JAHHLIM M IPOrPAMMAaM JIUIL, HE HMe-
IOIIUX Ha 9TO IIPaBa; MOIBITKA HECAHKI[MOHUPOBAHHOTO [0~
CTylla K HMHBIM CETEBBIM peCypcaM; IOIBITKH I0mobpaTh
[IapOJIM APYIHUX [0JIb30BATEJIEN; yHUYTOXKEHNE MU (Dajib-
cuduKanysi NaHHBIX U IPOrpamMM (B TOM Y€HCIE, BCIEZ-
CTBUE 3aparkeHHsi KOMIIBIOTEPHBIMU BHDPYCAMH); HE3AKOH-
HO€ KOIMPOBAaHHE JAHHBLIX, HEJEraJbHas MOIU(MUKAIIIST
aHHBIX;*
® DACIPOCTPAHEHUE [0 CETH MHEMOPMAINN, OCKOPOUTEIHHON
JUIS APYTHX [OJb30BaTeseit ceru;®
® pyTHe BUAHI KOMIBIOTEPHON IPECTYIHOCTH U HAPYIICHUS
OOIIENTPUHATON CETEBON STUKH.

BuakoM «*» MBI OTMETH/IM IIYHKTBI, UMEIOIIAE OTPA’KCHUE B JIEHCTBY-

I0IeM  3aKOHOaTeIbcTBe Poccuiickoit @eneparun. Bosee mommbii 1e-
pedeHb HOPM MOJIb30BaHUSI CETHIO COJIEPXKUTCH B BBIPAOOTAHHOM CeTe-
BbIM coobtmecTBoM «OTkpbITOM hopyme [Iposaiinepos Unreprer Yeayrs
(Open Forum of Internet Service Providers — OFISP).

2316Cch «IIpOBaliIEp» - OPTAHM3AIS, 3AHIMAIONIASCH IPEJOCTABICHHEM YCIYT
nocryna B VlHTepHeT.



OyHIaMeHTAJIBHBIA TPUHITAT, TPOBO3IJIAINAEMBI B 3TUX JTOKYMEH-
TaX, TAKOB: IIPABHUJIA HCIOJB30BaHUS JIOOBIX pecypcoB cetu VHTEpHET
OLIPEJIEJISIIOT BJIAJIEJIBIBI ITUX PECYPCOB, U TOJILKO OHU (31eCh H jaJiee
CJIOBOM <«pecypcy obOO3HadaeTcsl Jio0asi COBOKYITHOCTH IIPOIPAMMHBIX U
anmnapaTHbIX CPEJICTB, COCTABJIAIOIINX B TOM WM WHOM CMBICJIE €INHOe
nenoe. Pecypcom cerm HTepHET MOryT CUMTATLCHA, HAPUMEDP, MOYTO-
BBl ANUK, I€PCOHAIBHBIN KOMIIBIOTED, BUPTYAIbHBIN Min (DU3MIECKUN
cepBep, JIOKAJIbHAsS BbIYUCIUTEIbHAS CeTh, KAHAJ CBI3U U T. JI.).

PaccMoTprM HEKOTOPBIE HOPMBI, PETYJIMPYIONINE CETEBOE B3aMMO/IEli-
CTBUE MOJIb30BaTeIe.

3arnper HIMPOKOBEHIATEIBLHOIO PACIIPOCTPAHEHUSI IO
JIEKTPOHHOM TMOYTe U JAPYTAMU CPEACTBAMU MEPCOHAJILHOTO
obmeHa mHoOpMAaIMeil MAaTePUATIOB PEKJIAMHOTO W
KOMMEPYECKOI'0o XapakKTepa

WNuave namnoe siienne naswiBator CIIAM. Tepmun «cmams» Bemer
CBOe IpoUCXOoKjieHne ot craporo (1972) ckerdya aHrIuiiCKONH KOMUK-TPyII-
el Monty Python Flying Circus, B KOTOpOM moceTuTein pecTopaHInKa,
IIBITAIONINECS CIIEJIATh 3aKa3, BBIHYKJIEHBI CIIYIIaTh XOP BUKUHIOB, BOC-
nesatomuii Msicable KoHcepBbl (SPAM — SPiced hAM). B mento sToro
pecTopaHa Bce OJII0JIa COCTOAT U3 COJAEPXKUMOIO ITUX KOHCEPBOB.

IIpumenuTebHO K HABA3YUBOI CETEBOIl pEKJIaMe TEPMUH <«CITaM»
cTaJI yIOTpebIAThCs, KOTIa PEKJIaMHbIE KOMITAHUU HAYAJIN ITyOJIMKOBATH
B HOBOCTHBIX KOH(Depenrusx Usenet cBon peksamuble o0bsBieHus. 1lo
onenkaM Kommanuu «fndex» B 2003 romy, 60-70% mmcem 31eKTpOHHOI
[IOYTHI IIPeJICTaBJIsiioT coboit criam. [lojrydeHne cniaMa HIPUBOIUT TIOJIb-
3oBatesieil poccuiickoro MuTepHera K ybbITKaMm, npesbimaiomuM $200
MJIH. B T'0J, CYUTaOT B mHTepHeT-x0oauare Rambler. Tompko gyacrabie
UHTEPHET-II0/Ib30BaTe/ i Poccun €KeroHo IaTaT COBOKYIIHBIN «HAJIOT
Ha cnam» nopsyika $120 maa. B MmuposoMm MacmTabe 00bEMBI CITaMa CTPe-
MuTesIbHO pacTyT. Ecau B 2001 r. cnam 3anumad juimb 8% Beero Tpaduka,
3JIEKTPOHHOM 1MOYTHI, TO y2ke B 2002 rojy moJist criama B 0b1emM Tpaduke
coobmennit npesbicnia 40%. Crnam 3acopseT KaHAJIbI IePeIavdn JAHHbIX,
YBEJIMIUBAET HATPY3KHU HA Y3JIbI CETH, BBI3BIBAET POCT TPAMDUKA U OIIATHI
[I0JIb30BATEJISIMA JIUITHIX MeradafiToB MOYTHI.

ﬂﬂﬂ OJIHUX CIIaM — UCTOYHHUK HeIIpI/IﬂTHOCTeﬁ, a JJIdd APpYTUX — BbI-
TOJIHBIN U OBICTPO pacrymuii busnec. Ilo MEeHNIO KOMITAHUI-pa3padbOTIM-
KOB IIPOrpaMM, 3aHUMAIOMNXCA (DUIbTpaIueil crrama, obImue 3apaboTKu
CIIaMepoOB B POCCHIICKOM cermenTe VHTepHeTa COCTABIAIOT mopsaka $3—



5 MJIH. B TOJl, 9TO COIIOCTABAMO C OObEMOM BCETO JIETAJILHOIO PHIHKA OH-
JMaitHoBoit pekyaMbl B Pymere. Ilo nx mannbiM, B geHb B PyHere pacchr-
saercst ot 15 mutH. 10 30 MJTH. cCIaMepCcKux MmuceM. beja B TOM, 9TO criaMm
JIeiCTBUTE/IBHO OUYeHb 3(p(PEKTUBEH 110 CPABHEHUIO C OOBIYHON PEKJIAMOIA.
Ananms 1okasbIBaeT, 9TO HOCJe pacchLiku crama 3a $500 3BOHKOB 3a-
Ka3aBIleil pacchuiKy dupme OOJIbINe, YeM TOCIe PEKJIAMbBI B TUISHIIEBOM
xypuage 3a $5000. A o Bpeze [T pemyTanuy, Ha KUBAHAHM BPAros W
[IPOYNX KOCBEHHBIX HEIPUATHOCTAX TaKMe 3aKA3UUKU 10K HE 3aJ[yMbl-
BaIOTCA.

CobuirogeHne npaBujl, YCTAHOBJIEHHBIX BJIAI€JIBIIAMUA PECYPCOB

Baageern jiroboro nHGOpMAIMOHHOTO WIn TeXHIIecKoro pecypca Ce-
TH MOXKET YCTAHOBUTD JIJIsI STOTO PeCypca COOCTBEHHBIE TPABUJIA €r0 HC-
mosib3oBanus. [IpaBmiia MCIOJIH30BAHUS PECYpPCOB JIMOO CCHIIKA HAa HUX
MyOJIUKYIOTCS BJIAJEIbIIAMA WM aIMUHUCTPATOPAMHU ITUX PECYPCOB B
TOYKEe IIOJAKJ/IIOYECHNA K TaKUM pecypcaM U fBJIAIOTCHA O6513&T6JIBHI)II\II/I K
HNCIIOJIHEHUIO BCEMU IIOJIB30BATEJIAMU 3TUX pecprOB. HpaBI/I.Ha JTOJIZKHBI
OBITH JIETKO JIOCTYITHBIMY, HAIIMCAHHBIMU C YI€TOM PA3HOTO YPOBHS IIOJI-
TOTOBKHM TOJIb3oBaTe e, [IpaBnia ncmomb30Banmsa pecypca, yCTaHOBIICH-
Hble BJIaJIeJIBIIEM, He JIOJI?KHBI HapyIIaTh IIpaBa BJIAJEJIbIIEB JIPYTUX pe-
CYpCOB MWJI IIPpUBOJUTH K 3J'I0yHOTpe6JI€HI/IHI\I B OTHOHICHUUN JAPYTUX Dpe-
cypcoB. ITosb3oBaresb 00si3aH COOJIIOIATH MPABUIIA UCIOIBL30BAHUS Pe-
Cpra .HI/I6O HEeMeIJIECHHO OTKa3aThCd OT €ro MCIIOJIb30BAaHMI.

Henmonyctumocth dasibcudukaimm

3uaunresnbHas dactb pecypcoB Cern He Tpebyer wieHTHMDUKAINT
[I0JIB30BATEISI U JIOIYCKAeT aHOHUMHOE ucroiab3oBanue. OIHAKO B psijie
CJIy9aeB OT IOJIB30BATEIIsT TPeOyeTCs IPeIOCTaBUTh HH(MOPMAITUIO, UJICH-
TuUIUPYIOILYIO €r0 U UCIOJIb3yeMble UM cpejcTBa goctyna K Cern. [Tpu
9TOM IIOJIb30BaTe/b HE JIOJIZKEH:

(1) Ucnonb3oBarh uueHTU(MUKAIMOHHBIE JaHHbIe (MMEHA, ajpeca,
Tes1eDOHBI U T. II.) TPETHUX JINI, KPOME CJIyYaeB, KOTIa STH JIAIA
SIBHO YIIOJTHOMOYHJIN TIOJB30BATE/A HA TAKOE MCIIOJIb30BAHNE.

(2) ®anbcudunuposars csoii IP-agpec, a Takxke ajpeca, UCIOIb-
3yeMbIe B ,ﬂpyFI/IX CETEBBIX IIpOTOKOJ‘IaX, HpI/I Hepe)laqe JJaHHDbIX
B Cerb.

(3) Ucnonb3oBaTh HECYIIECTBYOIIUE OOPATHDIE aJIPeca IPU OTIIPAB-
Ke 3JIEKTPOHHBIX IIACEM W JPYTHX COOOIIEHNA.



(4) Hebpe:kHO OTHOCHTHCS K KOH(MDHJIEHINATILHOCTH COOGCTBEHHBIX
HIeHTHDUKAIMOHHBIX DEKBU3UTOB (B YACTHOCTH, IAPOJIEii, IIpoO-
YHUX KOJIOB aBTOPU30BAHHOIO JOCTYIIA), 9TO MOXKET [IPUBECTH K
HCIIOJIb30BAHUIO T€X WJIM UHBIX PECYPCOB TPETBUMH JIUIIAME OT
UMEHHU JIAHHOT'O I0JIb30BaTess (C COKPBITHEM, TAKUM OOPA30M,
UCTUHHOIO UCTOYHUKA JeficTBuil).

Hacrpoiika cobcTBEHHBIX pecypcoB

IIpu pabore B cetn NuTEpHET MOMB30BATEbL CTAHOBUTCS €€ TIOJHO-
MPABHBIM yYACTHUKOM, UTO CO3/IA€T IMOTEHIMATHHYI0 BOZMOXKHOCTD JIJIsI
UCIIOJIb30BAHMS CETEBBIX PECYPCOB, IIPUHAJIEIKAIINX [T0JIH30BATEIIIO, TPE-
TBUMHM JINIIAMU. B CBS3U € 3TUM TOJIB30BaTE b JIOJ2KEH MPUHSITH HaJJIe-
JKalye MEPhI [0 TAKOH HACTPOUKE CBOUX PECYPCOB, KOTOPAasl MPEIsSITCTBO-
Bajia Obl HEeTOOPOCOBECTHOMY HUCIIOJB30BAHUIO STUX PECYPCOB TPETHUMU
JINTIAMUY, & TPU OOHAPYKEHUHU CJIyIAaE€B TAKOTO HUCIOJIH30BAHUST [TPUHU-
MaTbhb OIEPATHBHBIE MEPHI 10 UX IIPeKpalleHuio. lIpuMepamMu MOTEHIM-
aJIbHO MIPOOJIEMHOl HACTPOUKHU CETEBBIX PECYPCOB SIBJISIFOTCSI:

(1) OTKpBITHIE PETPAHCIATOPHI IEKTPOHHOM TouThl (open SMTP-
relays);

(2) obmemocTynHbIe sl HEABTOPU30BAHHON ITyOJIMKAIMNA CEPBEPLI
HoBocTeil (Kondepernuii, TpyI);

(3) cpemcTBa, MO3BOJAIONTAE TPETHUM JIITIAM HEABTOPU30BAHHO CO-
KDBITh MCTOYHWUK COEIMHEHUs (HAIPHMED, OTKDPBITHIE MTPOKCU-
CepBEPHI);

(4) obmemocTynHbIE MUPOKOBEIIATE/ILHBIE aJIPECa JIOKAJIBHBIX Ce-
Teil, O3BOJISAIONE MPOBOUTE C WX MMOMOIIBIO ATAKM;

(5) 2JIEKTPOHHDBIE CIIUCKU PACCHLIKU C HEJOCTATOUYHON HaI€2KHOCTHIO
MEXaHU3Ma TIOITBEP2KICHUS TOIITMCKN MK 6€3 BOZMOKHOCTH €€
OTMEHBI;

(6) www-caliTbl U Apyrue IOJ00HBIE PECYPChl, OCYIIECTBIISIFOIINE
OTIIPABKy KOPPECIOHJCHIINN TPETHbUM JIMIAM 0 AHOHHUMHOMY
WM HEJIOCTATOYHO ayTeHTUMDHUIUPOBAHHOMY 3aIpOCy.

3ar[pe'r HEeCaHKIIMOHNPOBAHHOI'O JOCTYIIa U CeTeBbIX aTaK

He nomyckaercsi ocyIecTBI€eHHE IOIBITOK HECAHKIIMOHIPOBAHHOTO
nocryna K pecypcam CeTn, IpoBeJIeHIE CETEBBIX aTaK M CETEBOTO B3JIO-
Ma U y4dacTue B HUX, 3a UCKJIIOYEHUEM CJIy4daeB, KOIJla aTaKa Ha CETeBO
pecypc IIPOBOJIUTCS C SIBHOI'O pPa3pelleHus BiaJesiblla NI aJIMIHACTPA-
TOpa 3TOro pecypca. [Ipobiema KOMOBIOTEPHOTO B3JIOMA, B OTJIUYIHE OT



BBIIIEIIEPEYNCICHHBIX, JIE?KAT HE TOJIBKO B IJIOCKOCTHA ITUYECKUX HOPM
1 IPaBUJI XOPOIIIEro TOHA, HO U paccMaTpPUBaeTcsd KaK IIpaBOHApPYIIEHUeE,
KOTOpO€e MOKeT IIOBJIeYb aJIMUHUCTPATUBHYIO U YT'OJIOBHYIO OTBETCTBEH-
HOCTh. B ciiesiyromem paszesie Mbl PACCMOTPHUM BBIJIEPKKU U3 JIE€HCTBY-
OIIETO 3aKOHOJATE/ILCTBA, HAIIPABJIEHHbIE Ha, OOPBOY C KOMITBIOTEPHBIMU
[IPaBOHAPYIIEHUSIMU.

IIpaBoBbie HOpMBI, HanIpaBJjieHHbIE HA GOPBLOY C
KOMITBIOTEPHBIMU MPECTYMJICHUSIMU

Hemnocpencrenno 3akonogarenbctBo Poccun B obstactu mHpOpPMA-
TU3anuu Hadas10 popMupoBathes ¢ 1991 roga u BKIOYaET psijl 3aKOHOB,
Cpeiu KOTOPBIX:

e 3akoH «O cpemcTBax MaccoBO MH(POPMAIMNS ;

e 3akon «O mPaBOBON OXpaHe MPOrpPaMM JiJisl JIEKTPOHHBIX Bbi-
YUCUTENIHHBIX MAIUH 1 623 JAHHBIX>

e 3akoH «O6 aBTOPCKOM TIpaBe M CMEXKHBIX [IPaBaX»;

e 3akoH «O cBs3U»;

e 3akoH «O06 mHpOpMAaIMK, THOOPMATHIAINN U 3aIUTe THPOP-
MaIun»;

® HEKOTOPBIE BUIbI KOMIIBIOTEPHBIX MPECTYIJICHUI OMUCAHBI B 28
riase Yrosgosuoro Komekca, Koropast HassiBaeTcsa «IIpectyrme-
Hus B cepe KOMIBbIOTEpHO# nHdOpMaImums.

T'naa 28 YK. Ilpectyiienust B cpepe KOMITbIOTEP-
HOIT mHpOpMaIun.

Cmamva 272 Henpasomephoili docmyn K KOMNOIOMEPHOU
ungopmayuu. Crarbst 272 Yronosaoro Kojekca mpemgycmarpu-
BAeT OTBETCTBEHHOCTH 33 HEIPABOMEDHBIN HOCTYI K KOMIIbIO-
reproil nadopMaimu (MHGOPMAIIMY HA MAIIMHHOM HOCHTEJIE,
B 9BM wmiu ceru 9BM), eciam 3T0 1OBJIEKIIO yHUUITOXKEHHE,
6s10KknpoBaHue, MOIUMUKAIIUIO UJIH KOIIMPOBaHNE HHMOOPMAIUH,
HapyIeHne paboThl BBIYUCIUTEIBHBIX cucTeM. CTaTbs COCTOUT
u3 JIByX uacreil. B mepBoit vactu HamboJiee cephe3HOe BO3JIeii-
CTBUE Ha MPECTYIHUKA COCTOUT B JIAIIEHUH CBOOOIBI IO JBYX



aet. HacTp BTOpas cT. 272 mpeLycMaTpUBaeT B KadeCcTBe IPU-
3HAKOB, YCHUJIUBAIOIINX YTOJOBHYIO OTBETCTBEHHOCTH, COBEPIIIE-
HU€ ero IPYIIoi Jull Jubo C MCIIOIb30BAHUEM CBOEIO CJIY2KeD-
HOTO TIOJIOXKEeHUsI (MMEoIue JIOCTYN K WH(MDOPMAIMOHHON BBI-
YHUCJINTEHHON CHUCTeMe) U JIOIyCKAET BBIHECEHHE NPUTOBOpA C
JIMIITEHUEM CBOOOIBI JIO IISITH JIET.

Cmamoa 273. Cosdarue, ucnosvaosanue u pacnpocmpare-
Hue epedorochbir npozpamm das IBM. CraTbs mperycMaTpu-
BaeT YIOJIOBHYIO OTBETCTBEHHOCTD 32 CO3/aHNE KOMIIBIOTEPHBIX
nporpamm Jiist 9BM mim nx mMoaudukanmo, 3aBeoMO IPUBO-
JIdIee K HEeCAHKIIMOHMPOBAHHOMY YHUUYTOXKEHUIO, OJIOKMPOBa-
HAO ¥ MOAuUKAINN, MO0 KONMMPOBAHUIO WH(MOPMAIUH, Ha-
pytiennio paboTsl HHOOPMAIMOHHBIX CHCTEM, & PABHO UCIIOJIb-
30BaHME TAKWX IIPOrPAMM WJIA MAINMUHHBIX HOCUTEJEH C TaKu-
MH [IPOrpaMMaMU. Y TOJIOBHASI OTBETCTBEHHOCTh II0 3TOM CTAThe
BO3HUKAET YK€ B PE3yJIbTaTe CO3JaHUsI ITPOrPAMMBI, HE3ABUCH-
MO OT TOT'0, UCIIOJIB30BAJIACH 9Ta TporpaMma uan HetT. [o cmbic-
Jy CT. 273 Haauvue ucroonvlr mexcmos BUPYCHBIX MPOrpaMM
YoKCe ABAACTNCHA OCHOBAHUEM OASL NPUBAEHEHUSA K OMBEMCMEEH-
Hocmu. MakCUMaJIbHO TSI2KEJIBIM HaKa3aHUEM JIJIsl IIPECTYITHUKA,
B 9TOM CJIydae OyJeT JIMIIeHne CBOOOBI JI0 TPeX JeT.

Tnasa 17 YK. IlpecryiuieHusi 1poTuB CBOOO/IbI, Y€CTH U O~
CTOMHCTBA JIUYHOCTHU.
Cmamoa 129. Kaesema.

(1)

KueBera, TOo ecTh pacupocTpaHeHHe 3aBEIOMO JIOXKHBIX CBejle-
HUI, TOPOYAIUX Y€CTh U JOCTOUHCTBO JAPYTOTO JIUIA WJIU II0JI-
phIBafoIux ero pemyTanuio. Hakaspisaercsa mrpadom B pas-
Mepe OT HATUECATH JIO CTa MUHUMAJbHBIX PA3MEPOB OIJIATHI
Tpy/a WK B pa3dMepe 3apabOTHOIN TJIATHI WM WHOTO JIOXOJA
OCYKJIGHHOTO 38 [EPHO/L /IO OJIHOTO MECHIA, JINOO0 00s3aTeIHbHbI-
MH paboTaMu Ha CPOK OT CTa JABAJIATUA 0 CTa BOCHMUJIECSTU
9acoB, JUOO WMCIIPABUTE/FHBIMU PAabOTAMU Ha CPOK JI0 OJHOTO
roja.

Kiesera, comep:karmmasicss B IyOJMIHOM BBICTYILJICHUHN, TyOIUI-
HO JIEMOHCTPUPYIOIIEMCs IIPOU3BEIEHUN UJIU CPEJICTBAX MACCO-
Boit nadopmarmu. HakaseiBaercs: mrpadoM B pa3mepe OT cTa
JIO IByXCOT MUHUMAJIbHBIX PA3MEpPOB OILIATHI TPYA WIA B Pa3-
Mepe 3apaboOTHOM IJIATHI WJIM WHOTO JO0XO/a OCYKIEHHOTO 33



[IEPUO/T OT OJHOTO JI0 JABYX MECSIIEB, JINOO 00A3aTEIbHBIMU Pa-
60TaMU Ha CPOK OT CTa BOCBMUJIECATH JI0 JBYXCOT COPOKA IACOB,
JinbO MCIPABUTEIbHBIMUA PA0OTaMU HA CPOK OT OJIHOTO I'Oja 0
JBYX JIET, TNOO apecToM Ha CPOK OT TPeX JIO IIECTU MEeCSIIEB.

Cmamwvs 130. Ockopbaenue.

(1) Ockopbuienue, TO €CTh YHUXKEHUE YECTH U JIOCTOMHCTBA, JIPYIO-
'O JINIA, BHIPAYKEHHOE B HEIPWJINIHON (DOpMe, — HaAKa3bIBAETCsI
mrpadoM B padMepe JI0 CTa MUHUMAJIBHBIX PA3MEPOB OILIATHI
TPpyJda WX B pa3Mepe 3apabOTHON IJIaThl WJIM WHOTO JO0XOJa
OCY2KJEHHOTO 3a TEePHUOJ 0 OJHOIO MeCHIa, JMOO 00g3aTe /b
HBIMHU paboTaMHu Ha CPOK JO CTa JABAJIATH TIaCOB, TUOO MCIIpa-
BUTEJILHBIMU pabOTaMU HA CPOK [0 TIECTH MECSIIIEB.

(2) Ockopbienue, cojeprkalreecs: B IIyOIMIHOM BBICTYIIIIEHNH, Y6~
JINYHO JIEMOHCTPUPYIOMIEMCsI TTPOU3BE/IEHUN WJIM B CPEJICTBAX
MaccoBoil mHboOpManuu, — HaKa3biBaeTcsl MTpadoM B pasMepe
JIO IByXCOT MUHUMAJILHBIX PA3MEPOB OIIATHI TPY/a WU B pa3-
Mepe 3apaboTHON TJIATHI WM WHOTO JOXOJa OCY?KJEHHOTO 3a
[IEPUO/T JIO JBYX MECSIIEB, MO0 00s3aTeIbHBIMU paboTamMu Ha,
CPOK JI0 CTa BOCBMUJIECSITU YACOB, JIMOO UCIPABUTEILHBIMUA Pa-
6oTaMu Ha CPOK JI0 OJHOI'O TOJA.

T'nmaa 19. IlpecTymniieHusi IpOTUB KOHCTUTYIIMOHHBIX
OpaB u cBODOJ UeIOBEKA U IPaK/IaHUHA.
Cmamovsa 146. Hapywenue asmopckux u cMedAHcHuT npas.

(1) HesakoHHOE HCIHOJIB30BaHNE OOBEKTOB ABTOPCKOIO HPABa HJIH
CMEXKHBIX TIPaB, & PaBHO MPUCBOEHUE aBTOPCTBA, €CJIH ITH Jie-
STHUST TPUYWHIIN KPYIHBIN yIiepo, — HAKA3bIBAIOTCS MITpadoM
B pa3Mepe OT JBYXCOT JI0 IEThIPEXCOT MUHUMAJIbHBIX Pa3MEpPOB
OILUIATBHI TPY/a WIA B pa3Mepe 3apabOTHOH IJIATHI WX HHOI'O
JIOXO/Ia, OCYZKJIEHHOTO 33 HEePUOJT OT JIBYX JIO UETHIPEX MECHIEB,
Jnbo 00sA3aTEIbHBIMUA PA00OTAMU HA CPOK OT CTA BOCHMUIECITH
JIO IByXCOT COPOKA JacoB, TNMOO JUIIEHUEM CBOOO/IBI HA CPOK 10
JIBYX JIET.

I';maBa 25. IlpecTtynjieHue MpoOTUB 3J0POBbsl HaceJIeHUsI U 00-
IIECTBEHHOI HPAaBCTBEHHOCTU.

Cmamos 242. Hezaxonnoe pacnpocmpaHerue noprozpaphuieckus ma-
mepuanos uiu npedmemos. HeszakoHHOe M3rOTOBJIEHUE B MEJISIX PACIPO-
CTpaHEeHWs WA PEKJAMUPOBAHUS IOPHOTrPAMDUIECKNX MATEPUATIOB WA



IIPEJIMETOB, a8 PABHO HE3AKOHHAS TOPT'OBJIS IT€YATHBIMU U3IAHUSIME, KHHO-
WU BHIEOMATEPUAIAMUI, NM300PaKeHUSIMHU WJIM WHBIMHU ITPEIMETAMHU TTOP-
HOIpaPUIeCKOTO XapaKTepa — HAKa3bIBAIOTCA IMTpadOoM B pa3Mepe OT
MIATUCOT JIO BOCBMHUCOT MWHUMAJBHBIX PAa3MepPOB OILIATHI TPYJIA WU B
pa3mMepe 3apabOTHOM TLIATHI UM WHOTO JIOX0/a OCYKIEHHOIO 32 MEePUO/T
OT TSTH JI0 BOCBMU MECSIIEB JINOO JIUIIIEHNEM CBOOOIBI HA CPOK IO BYX
JIET.

T'nasa 29. IlpecTymiieHne MpOTUB OCHOB KOHCTUTYIMOHHOT'O
cTposi 1 Ge30MaCHOCTH roCyIapCcTBa.

Cmamwpasa 282. Bosbyoicdenue Hauuonasbhoti, pacosots Ul PEAULUO3-
1ol 68pastcv.

(1) HeitcrBusi, HampaBJIeHHbIe Ha BO30Y?KIeHNE HAIMOHAJIBHOM, pa-
COBOIl WJIM PEJIMTHO3HON BPaKJbl, YHUKEHUE HAIMOHAJILHOI'O
JIOCTOMHCTBA, & PABHO IPOIAraH/[a NUCKIIOYATE]bHOCTH, IIpe-
BOCXOJICTBA, JINOO HEMOJIHOTIEHHOCTH TPAXKJIAH [0 TMPU3HAKY UX
OTHOIIEHUsI K PEJINTHY, HAIMOHAJILHOW MJIN PACOBOM TPUHA/I-
JIEYKHOCTH, €CJIM ITU JESTHUsI COBEPINEHBI MyOJIMTIHO WU C WC-
ITOJIb30BAHUEM CPEJICTB MAaCcCOBOi MHMOpMAINN, - HAKA3BIBAIOT-
cst mTpadoM B pazMepe OT HSTUCOT J0 BOCBMHCOT MUHUMAJIb-
HBIX PA3MEPOB OIJIATHI TPY/ia WK B pa3Mepe 3apabOTHOI T1aThl
WX WHOTO JIOXOJIa OCY3KJIEHHOTO 3a MEPUO/J] OT IISITH 0 BOCHMHU
MeCsIIIeB, JUOO OTPaHMYEHHEM CBODOJLI Ha CPOK JO TPEX JIeT,
Jinbo JIMIIeHneM CBOOO/IBI HA CPOK OT JIBYX JIO YE€TBIPEX JIET.

(2) Te xe nesiHusl, COBEPIICHHDBIE:

a) ¢ IPUMEHEHUEM HACUJIUS WU C YIPO30ii ero MpUMeHEHHUS;

6) JIMIIOM C HCIOJIB30BAHUEM CBOETO CJIY?KEOHOIO ITOJIOXKE-
HUST;

B) OPraHM30BAHHOIN T'PYIIIOi, — HAKA3bIBAIOTCH JIMIIIEHIEM
¢BOOOJIBI HA CPOK OT TPEX JIO IIATH JIET.

KouTposb 3a cobJIIOAEHNEM CETEBOM 3TUKU

B cuny mecoBepinieHCTBa 3aKOHOIATEIBCTBA U HEIOCTATKA CYyIeOHOTO
OTIBITa, KOHTPOJIb HAJl BHITIOJTHEHHEM STHIECKUX U TPABOBBIX HOPM, HECET
Ha cebe, Ipexkie Bcero, nposaiigep. [Tosromy, B AGOHEHTCKOM J0roBOpe
CT «boruk» ecrb ynmoMuHaHHe O BO3MOXKHOCTU PACTOPXKEHUs JIOrOBOPA,
¢ aDOHEHTOM, YTO JIaeT IIPABO OTKA3aTh B IMPEIOCTABIEHUU YCJIYT CBs-
31 TOJIB30BATENIO, HE BBIIOJHSIIONEMY MIEPEUUCIEHHBIX coryamenuii. C



YUETOM BO3MOXKHBIX «TsIKEJIbIX CJydaeB» (OTKa3 CjIeJ0BaTh BHOBb BBO-
JIUMBIM HOPDMaM CETEBON STHKU U T.II.) JAHHBINA pas3zues chOpMyIupoBaH
MakcuMaJsbHo rudko. Pacemorpum [lymkT 7 JTorosopa:

«7. IIOPAJIOK PACTOP2KEHUA JOI'OBOPA 7.1. Hacmosawuti
Hozosop mooicem 6vimb pacmoperym no unuyuamuee 1060t Cmoporot
6e3 obsachenus npuvun. Cmopona-unuyuamop pacmopoicerus /lozosopa
dosoicna nucomenno npedynpedumsv dpyeyto Cmopony o ceoem wamepe-
HUU He nosdnee, uem 3a 00uH Mecay, 0o npednoaazaemots damovt pacmop-
orcerun /[ozosopa.»

3. U3 ucrtopum KOMIbIOTEPHBIX ceTeil
IIpeanochliiku BOBHUKHOBEHUS CeTell

Borauciurenpras Texanka 3apogmiack B 40x—50x romax mporioro
Beka. [lepBonadabHO KOMIIBIOTEPHI OBLIN OY€Hb PEJIKU U IEPBBIMU UX 10~
TpebutesisiMu Oblin BoeHHBIE. [0 Mepe pa3sBUTHSA BLIYUCIUTEIHHON TEX-
HUKU U YBeJIMYeHHUs] KOJIMIECTBA KOMIIBIOTEPOB IMOSBUJIACH 3aJia9a 00Me-
Ha nHPOPMAIMENH MeXK Ty KOMIIbIOTEPAME, KOTOPAasl MOC/LYKIJIa, TOTIKOM
JIJIsT CO3JIAHMST KOMITBIOTEPHBIX CETEH.

3.1. Criocobnl xpaHeHusi mHdopMaruu. lIpexmge deM OMUCHI-
BaTh CIIOCOOBI TIepeiad WHMOPMAIINN, PACCMOTPUM, KAKHUEe CYIIECTBO-
BaJM METOJbI XPaHEHUs JAHHBIX. DTH CBEJICHUs MOMOTYT HAM JIydIle
[IOHSATH IIPOIECC PA3BUTHsI, KAK KOMIIBIOTEPHBIX CeTeil, Tak U Bceil WH-
JIyCTPUU B TIEJIOM.

3.2. IlepdokapTel. s xpaHeHus TaHHBIX HCIIOJIH30BAHUE IEP-
dokapr nauasgocs B 40-x romax 20 BeKa U MPOCYIIECTBOBAJIO 10 CEPEINHBI
80x romos. Ilepdokapra
— 9TO pa3MevYeHHBI KyCOK KapTOHA, B KOTOPOM II0O BEPTHKAJU pa3Me-
MAJINCh OAMTHE: 8 wn 6oneeE| [IOCJIeI0BATEILHBIX MECT 10 BEPTUKAJIU UC-
TOJIb30BAJINCH JIJIsT KOAUPOBaHusa 6uToB Oaiira. OqHO TaKoe MECTO O3Ha-
gajio omun Out. Eciin okormedko 6bL10 TpoOOUTO, TO HA JAHHOM MECTE B
OaiiTe pacroJsiarajgach eIUHUIEA, B IPOTUBHOM CJIydae
— HoJ1b. Beero ma ool ntepdokapre nmomemniaaoch 80 baiT
— 80 KOJIOHOK C MecTaMH BO3MOXKHBIX IPOOMBOK. [lake B HacTosilee
BpeMsl COXPAHUJINCh OTTOJIOCKU WCIIOJIh30BaHUs MepdOKapT: CTAHIAPT-
HBII TeKCTOBBIN Buieopexkum B DOS rtakxke comep:xkur 80 CHMBOJIOB B

3Us6prToHbIe 6HTEHL HCIOJIB3YIOTCS JJIsi KOHTPOJIS U KOPPEKIIUKA OMINOOK, KOTO-
pble MOIVIM BO3HUKHYTbH IIPU YTEHUU HEePEOKAPTHI.



Puc. 1. Ilepdokaprsr

crpoke. Paitr B TepMuHax 1mepdokapT

— Kos1o1a KapT (oHa ke nanka). Urenne daiina MponcxoamIo myTeM yeTa-
HOBKH KOJIOJ(bI B CIMTBIBAIOINIEE YCTPOHCTBO, KOTOPOE GPAJIO MOOIEPEIHO
KapTy 3a KapToii u npu noMoru (hoToIap OIPEIEIsiio, B KAKMX MECTax
ectb okHO (1) nm ver okua (0), 3aH0Cs B naMaTh GaiiT 3a Gafirom. [Tooue-
PEJIHO CUUTBHIBAJIUCH BCE KAPTHI, U HAYUHAJIOCH BBIIIOJIHEHUE 3AIIMCAHHOM
MPOrpaMMBbl. AHAJIOTHYHO ¢ BBOJIOM JIAHHBIX HA TMephOKApTaX CyIECTBO-
BaJI AHAJIOTMYHBINA BBIBOJ, JAHHBIX, JIJIS I€T0 UCIOJIB30BAJIUCH Tepdopa-
TOPBI, KOTOPBIE IPOOUBAJIN JIBIPOYKH B 3apPaHEE YCTAHOBJIEHHBIX IUCTBIX
nepdoKapTax.

JlanHag TeXHOJIOrHUs, IIPOCYINIECTBOBAB JOCTATOUHO JI0JIr0, ObLIa CO-
UPsIZKEHA CO MHOIUMHE CJIOXKHOCTSIMHE: [IPOIIEY PbI BBOIa uHbopManuu Obl-
JIM KpaliHe HeHa IeXKHbI. KpoMe TOro, mpocToe pacchIlaHue KOJIOIBI KAPT
IPUBOJMIIO K TIOTEPE TIOCIEI0BATELHOCTH KAPT B KOJIOJE, BOCCTAHOBJIE-
HEE KOTOPO#i OBLIO KpaiiHe CJIOXKHO.

3.3. IlepdouenTni. Cjeayromumm MaroM B XpaHeHUU HHMOPMAIIN
cTaju mepdoaeHTbI, KOTOPbIE MPEACTABIIIIN CODOit JIEHTHI, B KaXKI0# KO-
JIOHKE KOTOPOI MOXKHO ObLIO (B BHJE IIOCJIEI0BATELHOCTH OTBEPCTUIL
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Puc. 2. Bug nepdokaprs! (KpymnHO)

Puc. 3. IlepdonenTo

WJIM WX OTCYTCTBHUSI) 3allUCAThH ONUH BAfT. DTO MO3BOJISIIO HA OJHOM MeET-
pe JIEHTBI 3aIlUCATH MOPsiJIKa MOJIOBUHBI Kujobaiita. Kpome yrtoTHeHUSsT
3anucu nHdopManyu, mepexo/ Ha 1epdosIeHTy perrai IpobseMy Hapy-
IIEHUS TOPSIKA CJIeIOBAHNS OAWTOB IO MPUYUHE PACCHIIAHUS KOJIOIBI



Puc. 4. Anmapar xoppekiuu omnbOK IPOOUBKU IEPQOJIEHTHI

nepdorapt. OIHAKO, COXPAHSITIUCE JPYTHe BOSMOYKHbBIE NCTOYHUKU HEHA-
JIEXKHOCTH XpaHeHusl nHPOpMAIMH Ha TaKoM HocurTesie. Hanpumep, mep-
doseHTy JIerKO OBLIO CIIyYaliHO MOPBATh.

3.4. Maruutusblie JjieHTbl. [lepdosenTsr cmennn 6ostee mporpec-
CHUBHBIE TEXHOJOTMHA — MArHATHBIE JeHThl. OHM MO3BOJISIN 3AIIUCHLIBATD
ere OoOJIbITIE O00bEMBI MH(MOPMAIUIN, OJHAKO TOXKE OBLIU JTOCTATOTHO
HEHAJIE’KHBI, TaK KaK MArHUTHBIA CJIOH C ILJIEHKU IPU BBICBIXQHUU OChI-
MmaJicsl, JJeHThI MOIJIH PBAThC W pa3MarHM4uBaThLCA. JJIst paboThI ¢ Mar-
HUTHBIMU JIEHTAMU UCIIOJIH30Ba UCh CJOXKHBIE YCTPOUCTBA YTEHUS /3aIIACH
(MaranTodOHBI), KOTOPBIE IO3BOJISIIU [IEPEMEINATD JIEHTY ¢ GOJIBIION CKO-
POCTBIO B PBAHOM TeMIle (PEe3KOe HAUAJIO JBUKEHUS U PE3KUE OCTAHOBKH).
[Tpu 3TOM TpPEHOBAIOCH OOECIIEYNTH COXPAHHOCTD JIEHTHI.

3.5. Ilepenauya nudopmaruu. llepemgada nndopmanyum u3 OIgHO-
ro MecTa B JPYyroe MOXKeT OBbITh BBINOJHEHA JIN0O 3a cUYeT (PU3UIECKO-
IO TepeMeIeHnsi HOCUTE s NHPOPMAINN, JTHO0 38 CIeT HCIOIb30BAHUS



Puc. 6. EC5017



nepe-JIadu JIAHHBIX [0 KaHajaM CBA3d. B 000MX CIydasx MOXKHO T'OBO-
PUTDH O CJIEIYIONINX OCHOBHBIX XapPAKTEPUCTUKAX TIEPEIATN:

3adepoicra (latency) —u3mepsiercs B eIUHANAX BPEMEHH (CEKYHJIBI).
OrpeiesnisieTcst myTeM 3aMepa BpeMeHM OT MOMEHTA Havajia OTIIPaB-
KU COODINEHUsI OT UCTOYHUKA IO MOMEHTA Havaja IOJIyYeHUs ero B
MPUEMHUKE.

Copocmov nepedauu (bandwidth), nponycknas cnocobrocms wiu em-
KOCMb KaHa.Aq — OTHOIIEHHE 00'beMa TepeaHHol nHMOPMAINH K BpeMe-
HU ee mepenadn (GaiT B cekyHuy). Onupesessiercst 3aMepoOM KOJMIECTBA
JIAHHBIX, MOJIYYE€HHBIX 33 OJIHY CEKYHJy C MOMEHTa IIOJIyJYeHHs IIepPBOrO
baiiTa cOODIIEHNS.

OcHoBHble TpeboBaHUs K Iepeade JAaHHbIX (K KaHaJly CBA3M):

® HU3KAasl 33JIEPXKKA;

® BBHICOKAs IPOILYCKHAST CIIOCODHOCTD;

® HAJIE’KHOCTH KaHaJsa (MM crocoba mepeiadn JaHHBIX)
— OTmpaBJieHHas K I[OJIydaTre/to nHdopMalus He Oyger more-
psHa, J0#IeT 10 Hero (BO3MOXKHO C MCKAYKEHUSAMMU );

® JIOCTOBEPHOCTD IMEPEIAIN JTAHHBIX
— T. e. Tlepeada NHMOPMAITIN TPOUCXOINT 0e3 MCKAYKEHUsI, €C-
JIN Y/IaJI0Ch IepegaTh HH(MOPMAIHIO, TO MOJIyIeHO POBHO TO, 9TO
OTIIPABJISLIIN.

3.6. Pusumyeckasa nmepegayda

HocuTesss nHpopMmanuu. DPusndeckas nepepada (UM IE€PEMEIEHNe )
HOCHUTE T HH(MOPMAIIH — CIIOCO0, KOTOPBIN JI0 CUX MO UCIOJIB3YETCs BO
MHOTHX VUPEXKIECHUSX. JTOT CIIOCOD IIPU MUHUMAJIHHBIX KAITUTAJIHHBIX
3aTpa-ax MMOJHOCTHIO 00ECIIEYNBAET JTOCTOBEPHOCTD mepeaadn nadopmMa-
11, [IPEBAPUTESBHO 3a-(PUKCHPOBAHHON HA HOCUTEJE U IIPOKOHTPOJIN-
POBaHHOI HEIIOCPEJICTBEHHO B IyHKTAX €€ PErUCTPaIiy (3alicy Ha HOCH-
Tesb). V3HauaabHo 1mepejada KOMIILIOTEPHON nH(GOpMAIUu TakKe 0Cy-
IECTBJISLIACH 38 cdeT (DU3UIECKOro IepeMerenns Koyoapl kapt. OCHOB-
HbI€ HEJIOCTATKYM TAKOI'O CII0Cco0a:

® HU3KAas CKOPOCTH;
® HU3Kasl HAJIEXKHOCTD Ilepeiadn (BO3SMOXKHOCTD IIOPYH IIPU IIepe-
Jade).

st pusumdgeckoro crocoba nepegadn MHMGOPMAaIUN 3aePXKKa, BEJIH-
Ka (ec/u IIepeBo3Ka HOCUTEJIel IIPOU3BOIUTCA ABTOTPAHCIOPTOM, TO ITO
BpeMsl B ILyTH), OJJHAKO «IIPOIIYCKHas CIocobHOCTh Kanasay (bandwidth)



MOXKeT ObITh OIPDOMHOIl, TaK KaK BeCh 00beM JAHHBIX IIPUXOAUT K HOJIY-
YaTesI0 OJJHOBPEMEHHO, & IepeBe3TH (aBTOMOOUIIEM) MOXKHO OIDOMHBINH
obbeM nHMOPMAITAN.

CyIecTBeHHBIM HEOCTATKOM (bU3NIECKON Iepeiadn HOCUTEJIsI UH-
dopmaruu sIBIsIeTCsl CPABHUTENLHO GOJIbINasi BEPOSITHOCTD €6O0si Iiepeia-
qn (3a cuer HU3NIECKO MOPUN HOCHTEJS).

3.7. Ilepemaya o kKaHasiam cBaA3u. B 60x—70x romax mossBUINCH
IepBble pa3pabOTKHU, TO3BOJIAIONIIE [T€PeIaBaTh HH(MOPMAIIHIO 110 IIPOBO-
naM. Tak Havasiach spa nepeiadn JAaHHBIX 6e3 (DU3MIECKOro mnepemerre-
Hus HocuTeselr uudopmalnuu. B KkadecTBe EPBBIX TAKUX YCTPOWCTB ObLI
IPApOIUTETh COBPEMEHHBIX MOJIEMOB, TIO3BOJISIIOIINI TIepeiaBaTh HHMOp-
MAIAIO0 MEXKTY KOMIBIOTEPAMU, UCIIOJIB3YsI CYIIECTBYIOIINE CUCTEMBI CBSI-
3u (resedonnbie juann). N3HaUaIbHO He GBIIO pacuera Ha HAJUINE JJIs
nepeiadr OT/IEIbHOrO KAHAJIA, UCIIOIb30BAIMCH OOBIYHBIE (KOMMYTHUDYE-
Mbl€) JINHUH, CEAHCOBOE COEeJINHEHNE.

CxopocTb nepemaan nHMOPMAINH I IEPBBIX MOIEMOB ObLIN B paii-
oue 1.2 K6, uro memnbIne, weM jist (PU3UIECKOTO CIIOCODA, OTHAKO 3a-
JIEPXKKaA TaK»Ke YMEHBINAJACh, TaK KaK IIPH Iepeade <0 MIPOBOIAM»
MaJioe BpeMsl IIOCTYILIEHUSI IIEPBOTO DaiiTa COODINEHHST OIPEIEISIOCH BbI-
COKOH CKOPOCTBIO PACIPOCTPAHEHUSI CUT'HAJA 110 TesieOHHOMY Kabesio
(3TO paBHAETCSI CKOPOCTU CBETA).

[Tocste mostBIICHMST TTEPBBIX MOJIEMOB, CJIEIYIOIINM IIIATOM B Pa3BUTHU
ceTell OBLIIO CO3/IaHMEe TIPOTPAMMHON TOJIJIEPXKKHU MepeIadn JAHHBIX.

4. KomMmnbioTepHble ceTu Ha 6a3e nporokosa UUCP

4.1. IIporokon UUCP. B pannoit pabore Mbl OyJeM HCIOJIb30-
BaTh CJIEJYIONIEe 3HAUEHUE CIIOBA IIPOTOKOJI» 1 NPOMOKoA nepedaru 0ar-
HHLT — IMO CO2AACOBAHHBLT HAOOD COOOWEHUT U POPpMamos coodbwenul,
N0360AAOULUT, KOMNDIOMEPAM 0OMEHUBAMBCA UHPOPMAYUeE.

N3HavyaibHO OMEpAIMOHHON CHCTEMOMN, KOTOpasi YIPABJISAIa IepBbl-
mu KommbioTepamu, 661 UNIX, mosToMy MepBBIit MPOTOKOJ IEpeIadn
nauubix 661 Hazead UNIX to UNIX Copy Protocol (Program) —UUCP.
DTOT TPOTOKOJI OBLI BIIEpBhIe Ipejioxken Jyaboparopusmu Bell B 1977
TOJTY.



4.2. Appecamusa u mapmpyTtusanuss B UUCP-cerax. Opnoit
13 OCHOBHBIX 33/1a4, KOTOPbIE TPEOOBAJIOCH PEIUTD JJIs PeaIn3allii B3a-
MMOJIEHCTBUST KOMITBIOTEPOB — 0DecIedeHne BO3MOXKHOCTI 0OOMeHa mHGOP-
manmeii (dbaiinamn) Mex 1y ar0b-Mu Komnbotepamu B UUCP-cern. ITpn-
geM, HaJI0 UIMETh B BUJLY, 9YTO CETb HE sSIBJISIETCS TIOJIHBIM I'PadOM, TO €CTh,
HEBEPHO, UTO MEXK/Iy KaXKJIbIMU JBYMsi MAITMHAMU CYIIECTBYET IIPSIMOi
KaHaJ cBA3u. Takzke HeoOX0IMMO €Ile YINTHIBATH CEAHCOBBIN PE2KIM CBsI-
30.

Jtst Toro 9T0o0bI TOYHO 3HATH, Ky MOCHLIATH (hail/ibl, KOMITBIOTEPDI
JOJIKHBI UMeTh cBon cobcrBennble nMena. UUCP ucmosb3oBaa moMeH-
HBII TpUHIUI nMeHoBaHus. Hampumep:

pier.botik.ru

3aech pier —umsa mamuasl (host name), botik.ru —ums gomena (do-
main name), COCTOAINI U3 IIOAJOMEHOB: I'u — JIOMEH, IIPUHAJICKAINAI
Poccun, botik — nepeciiaBckuii mojoMeH.

Ceancrocmo CBsI3U O3HAYAET, ITO JIMHUYA KOMMYHUKAIWI MOTYT OBITH
HermocTossHHBIMU. O BpEMEHU CeaHCOB CBS3U JOTOBAPUBAJINCH 3apaHee,
CUCTEMHBIN JIMUHUCTPATOD KaXKJIOTO KOMIIHIOTEPA JIOJ?KEH OBbLIT BPYU-
HYIO COCTABUTDH PACIINCAHIE CEAHCOB.

[Ipu ycraHOBKE CBsI3M CepBEpPbHI NPUBETCTBOBAJIU JPYI JAPYyra, o0b-
SIBJISAsI, YTO OHM T'OTOBBI K IIPHEMY /Iepeiade JaHHBIX (TaK HA3BIBAEMbII
nporece «<hand-shakings ). Ilepegaua nadopMaluu ocie yCTAHOBKY CBS-
31 OCYIIECTBIISIJIACH B 00€ CTOPOHBI, HO MIPEUMYIIECTBO IIePEIadn TaKeTOB
ObLIO Y MHUIMATOPA CBA3MU, TO €CTh CEPBEP-MHUITIATOD CEAHCA [T€PEIABAI
CKOIIUBIIYIOCS Y HEr0 NH(MOPMAIIUIO IIEPBBIM.

VcraHOoBJIEHNE CeaHCa CBsI3U BKJIIOYAET B ceDsl TPU dTalla: yCTaHOBJIe-
HUE KaHaJIa, [TOCJIeI0BATEIbHOCTD 3aIIPOCOB MEPECHLIKU (DAIOB U 3aKPhI-
e KaHasa. [Ipex e 4eM Ha9aTh AMAJIOT, HHUIIUATOD OOMEHA JTOJIZKEH aB-
Topu3oBaThcs B 9BM, ¢ KoTopoii miianupyercs 0OMeH, 1 aKTUBU3UPOBATH
ee cucremy UUCP.

Kimou x nounmannto UUCP — nousitre 3amaun (job). Kaxknast me-
peliaia, KOTOPYIO IO0JIb30BaTe/b MHUIUAJU3UPYET C MOMOIIBI0 KOMAH/T
(uucp win uux) uz nabopa UUCP, naseiBaerca sadauetd. Ona cocrout us
IPOrpPaMMBbl, KOTOPAasi Oy/IeT BBIIOJIHEHA HA YIAJIEHHOH cucTteMe, n Habopa
daitos, KoTopbIe OyAyT epeMerneHbl Mexk ity cucremamu. OJiHa U3 ITUX
yacreit moxer orcyrcrBoBarb. UUCP He BbI3bIBaeT yiaJjleHHYIO CHCTe-
MYy HEMEJIJIEHHO, YTOOBI BBIIIOJHUTH 3aJ[a9y, BMECTO 3TOI0 OH BPEMEHHO
COXpAaHsIeT OIMCAHUEe 3329 Ha yJIAJEHHON cucTemMe. JTO HA3bIBaeTCs Oy-
depuszanueit 3agauu (spooling).



B moment ceanca ceszu UUCP cBsa3biBaercs ¢ y1ajaeHHON cucTeMOil.
Korna coenunenne ycranosieno, UUCP nepenaer daiibl, onmucsiBaonime
3a/1ady, TLTIOC BCe BXOHbIe (hailibl. Bxoasmme 3aga4u He OyayT BBITOJI-
HEHBbI HEMEJ[JIEHHO, & TOJIBKO II0CJIe Pa3pbiBa COEIMHEHUs. DTO JeJIaeT
mporpaMmMa uuxqt, KoTopasi Tak»Ke 3aD0TUTCs O JTAJbHENIIEN TepechlIKe
JIFOOBIX 33184, €CJIM OHU MPETHA3HAYEHBI JJIsl JIPYTOil MAIIUHBI.

3aaqa nepemerrenns GailjioB OT MAIUHBL K MAITAHE YePe3 HECKOJIb-
KO [OCJIE/IOBATEIbHBIX CEPBEPOB (B Cilydae OTCYTCTBUS IIPSIMOIO KaHAJA
MeK/[y HUMHU) PENIaeTcsl IIPH TIOMOIIA [OCTPOEHUST MabAUY, MAPWPYMU-
sayuu UUCP. Tabnuiia MapiipyTH3aiuu IpejcTapiisier coboii Tabiuiry:
UM — IIyTh, [0 KOTOPOMY TpeOyeTcsi HAllpaBUTh (Daiiyi, 9T00bI OH JOCTUT
HYyKHOTO aJpeca.

Ecin 3amosmsaTs Tabianily MapipyTH3auu OTAEIbHO IS KaXKI0r0
cepeepa cetn (cM. Puc.[7]), To uTober mepecaars coobuieHne ¢ cepBepa
«A>», norpeboBajioch 6bI B €ro TabJiulle MapIIpyTH3aIlUU [T€PEIUCTUTD
KaXKJIbIil CEPBEP CETU U COMOCTABUTH KAaXKJOMY CEPBEPY OJIMH M3 TPEeX Ka-
HAJIOB TIePe/Iadn, 10 KOTOPBIM BO3MOXKHO Iepecarh coobmenue. OmqHaKko
pa3Mepbl ceTeil PACTYT, KOJUIECTBO KOMIIHIOTEPOB YBEJIMIUBAETCH, I0-
9TOMY HEBO3MOXKHO MOIJEPKUBATH HA KaXK/IOM CePBepe IOJIHBIA CIUCOK
KOMIIBIOTEPOB CETH.

Perntennie s1oit mpobsieMbl O6bLIO HANJEHO B IPYIIIMPOBKE KOMIIBIOTE-
POB B JIOMEHBI. B TakoM ciiyuae, 3Hasi HA3BaHUE JIOMEHA U MMsI KOMITBIOTe-
pa-ajpecara, JOCTATOYHO IEPECJaTh COODIIEHNE CEPBEPY, OTBEYAIOIIEMY
3a JAHHBIN JTOMEH, a OH caM OIPEE/UT IO CBOEH JIOKAIbLHONW Tabsuie
MapIIPYTH3AIUU IyTh, 110 KOTOPOMY JIOJI?KHO IIPOCJIEI0BATh COODIIeHMe
magnee 10 agpecara. OnucaHHbIi CIOCOO JIOMEHHOIN ajpecarui U Mapil-
PyTHU3AIMN UMEEeT CJIeIYIOIINe ITPENMYIIeCTBA:

(1) cnocobcTByeT pasBHTHIO CETH 33 CUET HE3aBHCUMOCTU TabJIMIL
MAapIIPYTU3AIMA OT U3MEHEHNUSs CeTeBOi MHDPACTPYKTYPHI «Iy-
JKHUX» YUACTKOB CETH;

(2) yckopsier 06paboTKy TabIMIl MAPIIPY TU3AIMI 38 CIeT OOJIbIel
ee KOMIIAKTHOCTH (JIOMEHOB y2Ke OyJeT CYIIECTBEHHO MEHBIIE,
YeM KOMIIBIOTEPOB).

Pestomupyst onucanne padorer UUCP-cern, nepednciinM momaroByo
[TOCJIE/IOBATEIHHOCTD BBIIIOJHEHUS OMIEPAINIT KOMIIBIOTEPOB, B3ANMOJIEi-
crBytomux 10 nporokoay UUCP.

4.3. Cxema paborsl mpoTokosia UUCP.



Puc. 7. Iyt nepecsuiku daiina

(1) dopmupoBanue MHOXKECTBA 33JaHUH Ha CepBEPe-OTIIPABUTE/IE
B Buge pathlhost!command (myrs!rnasnas 9BM!komanna, rie
[y Th —3TO HOCJEA0BATEIb-HOCTh X0CcToB: hostl ! host2 ! host3);



(2) coprupoBka 3a7aHUil 10 TOMY, B KAKHE KAHAJbI OHU JIOJIKHBI
IPOCIEIOBATh (OIPEIENSeTCs 110 aapecy u3 TabJIuIbl MapIIpy-
TU3ALUHN);

(3) ycraHOBJIEHME CeaHCa CBSI3U C YJAJIE€HHBIM CEPBEPOM, WHUIUA-
uus npoueaypsl y3aasanus (hand-shaking);

(4) mepemaua Bcex coOOIIEHM, aPECOBAHHBIX TAHHOMY cepBepy. B
MIPOIIECCe TIEPEIATN OCYIIECTBIAETCST KOHTPOJIb HAIEKHOCTH TIe-
pelladn JAHHBIX (HOJICYeT KOHTPOJBHBIX CYMM M IIOJTBEDIK/Ie-
HUE Tlepeaan — Keuruposanue). [Ipu yaaaHoi mepenade coob-
IIeHNe C CEPBEPA-OTIIPABUTEIS YIAISIETCS;

(5) mostyuenue coobrenuii oT cepBepa-nosydaresisa (lepejgada UHu-
UATUBbI MY );

(6) moJryueHUE HHUIMATHUBBI CEPBEPOM-OTIIPDABUTEJIEM, IIPOBEPKA, HA
HaJIM4YNe He OTOCJAHHBIX COOOINEHNil, eciii eCTh COODIneHne, TO
[IEPECHIIKA UJIET, €CJIM HeT — Pa3PhIB COEIMHEHMSI.

Coznanne nporokosia UUCP crajo orpoMHBIM mpOrpeccoMm, u Koria
Me2K/Ty MHOTHMY KOMIBIOTEPAMHU B MUPE OBLIH YCTAHOBJIEHBI PACIIACAHUS
CEaHCOB CBsI3H, U CJOXKUIACH riobasbaas cucrema UUCP nmepemaqan jnan-
HBIX, 3TO 6I)IJ'I IIepBbeI 9Tall Pa3BUTUA FJIO6&.]'H)HI)IX KOMIIBIO-TE€PHBIX TeJIe-
KOMMyHUKanuit. Beliia co3ana curyarus, Korja 3 JIoO0ro KOMIIbIOTEPa,
B MHpe Ha JII00OI KOMIIBIOTED B MUPE MOYKHO OBLIO IepesiaTh HH(MOPMa-
[UIO C IPWJIMYHON (110 TeM BpeMeHaM) CKOPOCTBIO U C BEChbMa HeBOJIbIIOlH
3aepxkKkoit. [Tucbmo u3 1000# TOUYKHM 3€MHOTO Tapa B JIIOOYIO JPYTyIO
TOYKY IPUXOJUIIO 38 OJHU-TBOE CYTOK.

[Tpu 1pOXOXKIEHNK MIChbMa OT OTIIPABUTEJIS K HOJIYIATEI0, HA KaXK-
JIOM IIIare K HeEMY IIPUIKCHIBAJIACH HHPOPMAIHS O TOM, Yepe3 KaKue Cep-
BEpBI MHUCHMO IIPOIIJIO: BCSA IEMOYKA IMPOXOXKIEHUS MUCbMa (DUKCHPOBA-
JIaCh B CJIy2KeOHOM 3aroJIoBKe MUChbMa. AHAJN3 3ar0JIOBKOB MUCHMA TPe-
foBasCs ISl MPOBEPKH TAbJINI] MAPIIPYTU3AIN (HAIIOMHUM, 9TO OHI
[HUCAIMCH BPYYHYIO), YTOOBI BBIABATH IUKJIMYECKUE CCBLIKHU, 0JIarogaps
KOTOPBIM ITHCBMO MOIJIO JIOJITOE BPEMSI «XOJIUTh [0 KPYIy» MEXKIy Cep-
BepaMu U He NpuUOIKaThCst K ajpecary. st 60pbObI ¢ 9TUM sIBJIEHHEM
(routing loop) Ha cepBepax CTaBUJIM CYETYMK HOCEIIEHUIl TUCHMOM Da3-
HbIX cepBepoB. Hamprumep, MOXKHO ObLIO 33/1aTh OTPAaHUYEHIE: IICHMO He
MOxKeT Jienarhb Oostee 50 maros. YToObI mucbMa BCe-TaKU HE TEPSJINCH, B
MOMEHT JIOCTHXKEHHSI JIUMUTA [IEPEX0JI0B MUCHMO OTIIPABJISLIOCH 0OPATHO,
B TOYHOCTH TIOBTOPsisi Y2Ke MPOIiIeHHBIN IyTh. Korjga OHO BO3BpAIAJIOCH
OTIIPABUTEJIIO, CUCTEMHBIN AaJIMUHUCTPATOD, OTBEYAIOIINIA 33 MOYTOBYIO



nozcucremy (IOCTMACTEDP) CEPBEPaA-OTIIPABUTEISI, U3yUaJl ILyTh IIPOXOXK-
JIeHUST TTUCHbMa, HAXOIUJI OIMMOKY B MapIIpPyTU3AIAA U COOOIIAT 00 3TOM
[IOCTMACTEpPy TOrO cepBepa, Ha KOTOPOM ObLIa 3aMeveHa OmubKa.

4.4. Ilepsoie npuinoxkenus UUCP. C camoro Hauaja mpoToOKOJ
UUCP cosmaBasicst Kak crocod oOMeHa JTaHHBIMU MEXKJLY IIpOTrPaMMaMH,
OJTHAKO B CKOPOM BPEMEHU €r0 MPUCIOCOOmIn /st oOMeHa mHdopMaleit
MeKly JIoAbMu. VIMEHHO TOr/a 3apO/IMJIOCh TAKOE MOHSTHE KAaK IJIeK-
TpoHHas mouTa (e-mail). DIeKTPOHHAS OUTa SIBUJIACH [IEPBBIM CETEBBIM
MPUJIOXKEHUEM Jist Jirojieli. ViMeHHO OJiarofapsi CTaH apTy ajpecaliu,
npuasgtromy B UUCP, e-mail-anpeca mosb3oBaresieil 10 cero JHs 3aiu-
CBIBAIOTCS KaK

user@host.domain

31ech cumBoOsI «@» YnTaeTcs Kak «at KoMMepueckoey, TaKUM obpa-
30M, aJipec cjemyer dnTaTh Kak «user at host». Heobxomumo ormerutTs,
9TO B CJIy?KeOHOI YaCTH MUChMAa, OIPEIEISIONel, Ky1a HaI0 MUCbMO J10-
CTaBUTD, JOIIYCKAET HAJIMINE HECKOJBbKIX aPECOB, OO bEIMHEHHBIX B TPU

rpynnsr: TO, CC, BCC:

e TO — crmcoK UpPsSMBIX aJIPecaToB, [EPEUUC/IeHHBIX Yepe3 pas-
JIeJIUTEIIb — aJ[peca IIEPCOH, OT KOTOPBIX OXKUJIAETCs II0JIYyYUTh
OTKJINK;

e CC (Carbon Copy— MAIIMHONUCHAS KOIMs) — CIIUCOK aJIpeca-
TOB, KOTOPBIE JIOJIPKHBI OBITH B KypCe JTAHHOTO MTUChbMa, TPUIEM
OCHOBHBIE IIOJIyYATEJIM TAKXKE BUJIAT, 9TO KOIMA OTOCJIAHA IO
ykazauubiM B CC ajpecan;

e BCC (Blind Carbon Copy — cnenasi Konwusl) — CIIUCOK TIOJIYJa-
Teseii 6e3 yBeIOMJIEHUsI IPYTUX TIOJIyIaTe el O CyIeCTBOBAHUH
JAHHBIX ITOJIydJaTeJieil.

B cay4ae, Korjia B 8/IpecHOil YacTh IICbMa, YKa3aHO 00JIee OJIHOTO 0~
Jrydaresis, JiJIs KayKJ0ro 13 aJpecoB PEIIaeTcs 33/1a49a MapIIpy TH3AINN.
B cayuae, korma ps anpecoB nMeeT OAMHAKOBBIN MAPIIPYT CJIEI0BAHUSI,
I HUX [ICHMO He AyOJupyercsi, a cjeayeT B Buzae omgHoro daitra. Lyo-
JINPOBAaHUE MHACHbMa IIPOUCXO/IUT TOJIBKO B TOM CJIy4ae, eCJIM B HEKOTOPBI
MOMEHT MapIIPYThI JOCTUXKEHUS aJIPECATOB Pa3BeTBIAOTCH. Takoil Me-
XaHU3M II03BOJISIET YMEHbBIINTb TPpapUK IIPU Iepeiade IUceM.

C BO3HUKHOBEHUEM 3JIEKTPOHHOI IMOYTHI MMOSIBUJIOCH OOJIBIIIOE KOJIU-
YEeCTBO CEPBUCOB (IIPOrpaMM ), KOTOPbIe uMeJu noYToBbli uurepdeiic. To



€CTb IT0JIb30BATEJIb ITOCHLIAET HA aJPeC MPOrPAMMBI IIMCHMO-3AIIPOC B CIIe-
UAJTBHOM (DOPMATE, & MPOrPAMMA-IIOJIY YATEb BBIIOJHSIET 10 YKA3aHHO-
MY 3aIPOCy HEKOTOPYIO paboTy (IIpou3BOAUT HOMCK B 6a3e JAHHBIX, 6PO-
HUPYeT aBUabUJIeT U T. 1I.) U TaKKe MUChMOM OIIPABJISIET PE3YJIBTAT CBOEH
JIesITeJIbHOCTH.

Taxkoit ceaHCOBBIH pexkuM PabOTHI HA3BIBaeTC Offline-pestcum.

I[Tomumo mepeuncirenubix ammukanuit Ha 6a3e mporokosa UUCP
BO3HHUKJIA CJIy2KOa HOBOCTEl (News), II03BOJISIONIAst AKKYMYJIUPOBATH CO-
O0OIIeHusT Ha OTJIEIBLHOM CEpPBEpE U IIPEIOCTABIIATH MOJL30BATEISIM BO3-
MOXKHOCTB ITPOYTEHUs] CYIIECTBYIOMMUX COODIIEHUN U OTIPABKU HOBBIX.
News-cepsuc MpeIOCTaBIIs)I BOSMOXKHOCTb HAIMCAHUST KAK HOBOI'O CO00-
IEHNs], TAK U PEIUINKU Ha y2Ke CyIecTBymonme. TeM caMbIM CTPOMJINCH
JiepeBbsl COODITEHMT HAIOI00Me TOTO, KaK 9TO ceiaac OOBITHO JIe/IaeTCs
B Beb-dopymax.

5. IIporokon TCP/IP

5.1. Tlpeamochliiku BO3HUKHOBEHUS
nporokosna TCP/IP. C pocroMm Kosm4ecTBa KOMIBIOTEPOB M PACIIU-
peHueM cereii craau BcE GoJiee SIBHO MPOSIBJISITHCS HEJIOCTATKY IIPOTOKOJIA
UUCP, 0CHOBHBIMU U3 HUX SIBJISLINCH

® CEAHCHOCTH CBS3H, YTO OUPEIE/IAET BHICOKUE 3aCPIKKH lIepeia-
qu ailyioB (M3 IPAKTUKU: JI0 TPEX CYTOK);

® BO3MOYKHOCTH MOHOIIOJIU3AINA KAHAJIA;

® HU3KHE CKOPOCTH PeIeHusl 3a/Ia9i MapIIPyTH3AIUN, BbICOKASI
BBIYHCIUTE]bHAS HArpPy3Ka Ha IIPOIEeCcCOPbl KOMILIOTEPOB-y3-
sioB UUCP-mapipyTuzamnmm.

[TepeunciieHHbIe HEOCTATKY IPESATCTBOBAJIN YBEJIMIEHUIO CKOPOCTH
U KaJeCTBa [I€PeJIavn JaHHBIX, UTO JIeJIaJI0 HEBO3MOXKHBIM ceTeBoe 00IIe-
HUE B peajbHOM Bpemenu (on-line).

Paccmorpum mospobree Ba moc/ie THUX HETOCTATKA.

B03MO>KHOCTh MOHOIOJIA3AIMN KAHAJIA.
ITporokon UUCP obsagat Tem CymiecTBEHHBIM HEJOCTATKOM, 9TO IO3BO-
Jisi1 MoHONOTM3UpoBaTh KaHau nepenadn. B UUCP momyckaercs nepema-
4ga daitos Oosbioro pa3zmepa. Bpemst mepesatin Takoro daiiia MOXKET
OBITHh BeCbMa 3HAYNTEJHHBIM U Ha BCe BpeMs Iepeiadn dailjia KaHadl,
10 KOTOPOMY BeJIETCs Iepejada, OyJIeT MOHOIOJIU3UPOBAH — Yepe3 HEero
OyIeT HEBO3MOXKHO IIepe/laBaTh HUKAKYIO WHYIO HH(MOPMAIWIO, HA B TY,
HU B UHYIO CTOPOHY. TakuM 0O6pa30M, ecjid OTIPaBUATENb CO31aeT daili ¢
UUCP-3amannem orpoMHBIX PA3MEPOB, TO BCS MEMIOYKA CEPBEPOB HA [Ty TH



CJIeZIOBAHUS JAHHOTO COODIIEHUs Oy/1eT B T€UEHHE JOCTATOTHO JJTUTE b=
HOT'O BPEMEHU 3aHUMATHCS MUCKJIIOIUTEIHLHO €0 «IIPOKAIKOM», 8 OCTAIb-
Hble 33JaHus Oy/IlyT CTOSATH B OUEPEH.

Bpicokas CJIOXXKHOCTH peIIeHUs 3a0a49/d MapIIpyTA3aInuu.
Mapmpyruszamnus B UUCP ocHoBaHa Ha cpaBHEHUU aj[peca-CTPOKH C I1ad-
JIOHOM, TIPECTABJIAIONIAM COOOI pery/sipHoe BbIpakeHue. /laHHas ore-
pamust TpebyeT OKOJIO HECKOJIbKUX ThICAT KOMaHT mporeccopa. [lonck B
tabaure mMaprmpyrusanun B UUCP perraercst HCKITIOIUTENBHO JTMHEIHO,
IIO3TOMY JJIsI JIOCTATOYHO OOJIBIIINX TAOJIHI] BPEMSI CYIIIECTBEHHO YBEJIIH-
Baercst. O6o3Haumm yepes M cpejiHee KOJIUIECTBO KOMAH/I [IEHTPAJIBHOTO
IpoIeccopa, KOTopoe HeOOXOIUMO BBITOJHUTD JJIsi CDABHEHUS aJIpeca C
mabIoHoM, a depe3 N — KOJIMIeCTBO CTPOK B TAOJIUIE MAapIIPyTA3AINNA
(kosmmgectBo cereii). Torga cpeiHee KOJIMYIECTBO KOMAHJ| IEHTPAJIBLHOIO
IIpoIieccopa, KOTOPOe HEOOXOIMMO JIJTsl PEIIeHNs 3a/1a91 MapIIPy TU3AINN
pasro §M

C pocToM KoJIMJecTBa ceTeil BpeMsi Iepeiadn OyaeT pacTu JIMHEWHO.
[Tpu BecbMa paBAOIIOIOOHBIX M CKPOMHBIX Ipefnosioxkenusx M =1000 u
N=2000 moygaercs, 9T0 3a/1a9a MAPIIPYTU3AINN PEITAETCS IPUMEPHO
38 OJMH MUJUIMOH KOMaHJ (YTO 3aHMMAJIO OKOJIO 1 CeKyHIbI B Te€ BpeMe-
Ha).

Ilepeunciientbie Boiie MpobJIEMBI YIAJI0Ch YCIIENTHO PEITUTh B IIPOTO-
kosie TCP/IP (Transmission Control Protocol/Internet Protocol —ITpo-
TOKOJI yupasJieHus 1epeadeii/ Mezkceresoit HpOTOKon))ﬁ

Paccmorpum nepsyro u3 nnx. Kax m36ekaTh MOHOITOU3AIAN KaHA~
sra? O49eBUIHO, YTO OCHOBHBIM MOHOITOJIN3UPYIONTUM (DAKTOPOM SIBJISIETCS
6OJIBITION pa3Mep COODIIEHMsI, TIOITOMY JAHHYIO HPOOJIEMY VIacTCs pe-
IIUTh, 3AIPETUB COODIEHNSIM OBITH TPOM3BOJIBHOIO pa3mepa. Urtak, mep-
BO€ TIOJTy9YeHHAS WJIesi YCOBEPIIEHCTBOBAHUS IPOTOKOJIA — TO OTPAHIIe-
HUe Ha JUIMHY nakema (aToMapHON eauHUIbl coobenus ). Hamoxennoe

W nen OTKPBITOH CEeTEBO apXUTEKTYPHI ObliIa BliepBble BhIcKa3aHa Pobeprom Ka-
HOM B 1972 romy, BCKope mocie Toro, Kak oH Hadan pabdorats B DARPA (Defense
Advanced Research Projects Agency). esirenpHOCTD, KOTOPO# 3annMasics Kan, mep-
BOHAYAJIbHO OBLJIa YaCThIO IIPOrpaMMbl Pa3pabOTKU MMaKETHBIX PaJinoCeTeil, HO BIIO-
CJIEICTBUYM OHA II€PepoCya B IOJHOIPABHBIA IPOEKT IO Ha3BaHHMeM «Internettings.
KumtoueBbim 151 paboTOCIIOCOOHOCTH TTAKETHBIX PAJMOCUCTEM ObLI HAJIEXKHBIA CKBO3-
HO IPOTOKOJI, CIIOCOOHBIH ITOAIepKUBATh 3P PEKTUBHBIE KOMMYHHU-KAIIUH, HECMOTPSI
Ha PaJUOIIOMEXH WJIM BPEMEHHOE 3aTE€HEHUE, BbI3BAHHOE OCOOEHHOCTSIMU MECTHOCTU
niau npebbl-BanueM B TyHHese. B 1983 Hosbiii nporokos TCP/IP 6bu1 npuHaT Kak
CTaHIapT U OT BCEX XOCTOB B CETH TPEOOBA-JIOCH €r0 UCIIOJIHL30BAHUE.



TasnmuiA 1. ToDo:

IIporokon | N M, K Kos-Bo onepanuii | Bpems (Mcek)
UUCP | 2000 | M =1000 ~ 1000000 ~ 1000
TCP/IP | 2000 K=5 ~ 55 ~ 0.055

YCJIOBHE pelaeT elne oJHy npobjeMy: TpebOBaHWE K pecypcaM cepBe-
pa, 3aHuMaloNerocst Mmapripyrusanueit. Tenepb ot Hero Tpebyercst UMeTh
OTIEPATUBHON MAMSATH CTOJIBKO, YTOOBI OJHOBPEMEHHO XPAHUTH HEOOJIb-
II0€ KOJIMYECTBO [IAKEeTOB crTaHnapTHoro (okoso 1400 6aiiT) pasmepa.

s pellieHusi 33,19l YCKOPEHMs IMOMCKa B TAOJIUIE MAapIIPyTH3a-
U BOCIIOJIb3yEeMCsl COPTUPOBKOI CTPOK, 9TOOBI BIIOCIEICTBAN BOCIIOJIb-
30BaTHCA METOIOM HOJIOBUHHOTO jiejieHns (JULomomuy) Py IIOUCKe Hy K-
HO# cTpoku. CTOMMOCTH MTOMCKA YKAa3aHHBIM MeTomoM paBHo K1g2N, rue
K — KomniecTBO KOMAaHI, TPEOYEeMBIX JIJIsT CPABHEHMS CTPOKHU TaOJIUIIBI
MapUIpyTH3aIHMY C ajpecoM (HuKe OyJer IoKa3aHO, YTO MOXKHO obeciie-
qurh K=5). HecoxkHo cesiarh cpaBHEHHE YHCJIa ONEPAIii U BpeMe-
HU PEIeHns 3a/[a91 MapIIPYTU3AIUNA B PACCMATPUBAEMBIX ITPOTOKOJIAX,
npuHgB dacToTy mporeccopa 3a 1 M (Table 1).

OueBuHO, ITOOBI UCIOIB30BATH METOJ, TOJIOBUHHOTO JIEJIEHUS, TPe-
OyeTcst HAJIOKUTH OrpaHUYeHne Ha aJipec: 3a]UKCUPOBATD €ro JJINHY U
clesiaTh aJIpec YMCJIOBbIM. Tak MbI mpuxoauM K ujiee IP-adpeca — duciio-
BOI azipec ¢ JymHoi 4 Gaiita (32 paspsiza).

5.2. Iloustue IP-agpeca. B mapmpyrusamuu UUCP
OB 3aJI02KEH YJIAIHBIA IIPUHINI JIOMEHHOI OpraHW3alid CEeTH, KOTO-
poiit Hamesn csoe orpaxenue B TCP /IP-mapmipyruszanuu B Bujie cereii u
nojicereii. Bce MHOYKECTBO &JIPECOB IPYIIIIUPYETCS HA HEMIEPECEKATOHEC ST
VYaCTKH, Ha3bIBaeMble mojicersMu. [lodcemwio OyneM Ha3bIBATH HECKOJIb-
KO TOAPsi| uaymux [P-HoMepoB, 1BOMYHAST 3AIMCh KOTOPBIX UMEET OJIiU-
HAKOBBI st Beex npeduke (Hagaso) u pasimane B cyddurce (KOHIE).
IMozacers onpenensierca 3uadenueM npedukca u ero Ao (M. Puc. .

CymectBytor 5 kiaccoB [P-ampecoB, orTimuaromumecs KOJUIECTBOM
6ur B cereBoM HOMepe (HpedUKC) U KOJMYECTBOM OMT B HOMEDE XOCTa
(cydduxc). Kiace agpeca onpeiensiercst 3Ha4eHIEM €ro IePBbIX 6UT (CM.
Puc. E[)

Anpeca kiacca A (em. Puc. E[) [IpeIHA3HAYEHBI JIJIsI NCIIOJIb30BAHUS B
GOJIBIINX CeTHAX 00mIero noab3oBanusd. OHM JIOIYCKAIOT OOJIBIIOE KOJIHIe-
CTBO HOMEDOB y3JI0B. Ajipeca Kiiacca B HCIIONB3YIOTCS B CETSIX CPEJIHErO



12345678. 12345678. 12345678. 12345678

83.149.205. 0 01010011. 10010101. 11001101. 00000000

83.149.205. 1 01010011. 10010101. 11001101. 00000001

83.149.205. 2 01010011. 10010101. 11001101. 00000010

|P-iT4RA0 G 83.149.205. 3 01010011. 10010101. 11001101. 00000011

83. 149. 205. 125 01010011. 10010101. 11001101, 01111101

83.149. 205. 126 01010011. 10010101. 11001101. 01111110

83.149. 205. 127 01010011. 10010101. 11001101. 01111111

A4GAR IP-TaRA0e 83.149.205. 0 01010011, 10010101. 11001101 00000000
ianea IP-ilandoe 255. 255. 255. 128 11111111.11111111.11111111. 10000000

[ v N
34088 f600ee

Puc. 8. Ilpumep IP-noncern (83.149.205.025), nousrue
ajipeca M MACKU [OJ(CETH

pasmMepa, HallpuMep, CeTsIX YHUBEPCUTETOB M KPYITHBIX KOMIIa-Hui. A pe-
ca kjacca C UCIOIB3YIOTCSI B CETAX C HEOOIBIINM YHUCIOM KOMIIBIOTEPOB.
Apeca knacca D ucnonb3yrorest ipu 00pallieHusIX K TPyIIaM MarliH, a
ajpeca kiacca E 3apesepBupoBanbl Ha Oymaytnee. VI3 paccMOTpeHus am-
HOI TabJINTIBI, OUEBHIHO, ITO IeM KOpoUe mpeduKc, TeM OOJIbIIEe MOACEeTh.

Hexkoropsie IP-ajipeca sBJISIFOTCSI BBIJIEJIEHHBIMUA W TPAKTYIOTCS II0-
ocobomy:

0 .... 0—manusrit yse, local host 0..0h..h—xoct h..h B «nameits cetn
1 .... 1—Bce y3ubl B «Hameil» ceru (mmpokosemanue) n..n0..0 — aapec
cetu n..n n..nl..1 —Bce y3usl B ceTu n..n (mupokoseranne) 127.x.x.x —
<IIETJIA»

B Boiesnennsix [P-ajipecax Bce Hy/IM COOTBETCTBYIOT JINOO JAHHOMY
yaay, mubo nanuoit [IP-cern, a IP-anpeca, cocrositiye n3 Bcex euHUIL, UC-
MIOJIB3YIOTCS MIPH IIIUPOKOBEIATENbHBIX Tepenadax. s cChIIoK Ha BCIO



12345678. 12345678. 12345678. 12345678

Eeain A 0.nnnnnnn aaaaaaaa ..aaaaaaaaaaaaaaaa
128 16777216 2441080282018 1308 (7 480) 4&i02086A0TS BIT0A (24 4208)
=2 147483 648
EsaifiB  10.nnnnnn nnnnnnnn . .aaaaaaaaaaaaaaaa
16 384 65536 £44i08086401 MA08 (14 480) £44i080864013 5ifi0A (16 4803)
=1073741824
Eeain c  110. nnnnn nnnnnnnnnnnnnnnn aaaaaaaa
2097 152 256 262013 &0 (21 460) 2441086864015 oA (8 4803)
=536 870 912

Eeafin D 1110. nMmmm  AMTIMMMIMMTMMIITMMTIMMITMITIMM
268 435 456

©aaioe6eéeanis asoiit (28 aeo) multicast-

Eeanf E 11110. rrrrrrrrrrr adddsddaadaadngs
134 217 728

cadacAdaediaail 46y aasuidéedai efilélciaaiey (27 4éo)

Puc. 9. Knaccor IP-cereit

[P-cers B nesiom ncnosbdyercst [IP-anpec ¢ nyseBbim HomMepoM y3ia. Oco-
Ob1it cMbica umeeT [P-ajpec, mepBblit OKTET KOTOPOro paBeH 127 — «ier-
sist». OH UCIIONIB3YETCS M1 TECTUPOBAHUS IIPOrPAMM U B3aMMOJIEHCTBUSA
IIPOIIECCOB B IIPE/IEIAaX OAHON Mamuubl. Koraa mporpamMma HOChLIaeT JaH-
uble 1o [P-anpecy 127.0.0.1, To obpasyercst kak Obl «1eTisi». Jlannble He
IIepeJIaloTCA 0 CeTU, & BO3BPAIIAIOTCS MOJYJISIM BEPXHErO YPOBHsI, KaK
TOJIBKO 4uTO mpuHATHIe. [loaTomy B [P-ceTn 3amperaercst nmpucBamBaTh
marmmaaMm [P-anpeca, Haunnatomuecs co 127.

[Toxcers npunsATO 0603HAYATH ABYMS IIECTHAIIATEPUIHBIMU HOME-
paMu: ajipec CeTH M MacKa ceTu (M. PI/IC..

5.3. Auaropurmbl IpoBepku npuHagiaexuoctu IP-aapeca ka-
KoM-s1m00 mozicetu. Paccmorpum 6osiee jieTajabHO Olepalinu, Mpou3Bo-
JIMMbIe MAaPIIPYTU3ATOPOM JIJIsI OlpeJIeJIeHIs IIPUHAJIEXKHOCTH aJIpeca K
HEKOTOPOI 1mojiceT u3 Tabuibl MapinpyTusanun. [lycts A — ajpec moj-
cetu, M —wmacka, a x —[P-agpec [y mpoBepKr Ha TPUHAIEKHOCTD K



Puc. 10. IIposepka mpunasiexxuoctu [P-ajgpeca mogcern

manHOl mozceru. Hamma 3a7ada - OnpenesnTb, ITO MO/ICETh U IPOBEPS-
eMBbIfl aJ[pec MMEeIOT OJMHAKOBBIA IpedUKC, ITO MOXKHO CHIeJIaTh 33 JBe
olepaIuu:

(xXORA)AND M

rie XOR — caoxkenne no moxymio 2 (uckirovaroriee «VJIM»), AND —
mobutoBoe «I1».

[Tocsre omepanuu B CKOOKaX TOJIydaeM Pe3yJbTAT CPABHEHUS IIpe-
dukcoB — eciu Hekuit 6ut B npedurce xu M paznIuIHBI, TO ITOT OUT
Gyner paer «l» (zXOR A). 3areM y NOIYUBIIETOCsl 3HAYEHUS 2 =
(xXOR A)«3arupaiorca» Bce 6urhl, npuHazexamue cybdukcy — 3a
cuer onepanuu (zAND M). IP-ajxpec cuuraercs IpUHAIJIEIKAIUM IO/
CEeTH, eCJIM B Pe3yJIbTaTe JAHHBIX ONepPaIyii OJIyIaeTcsi HOJb.

Y1066 TPOBEPUTDH, ITO AIPEC MEHBIIE TEPBOTO apeca JaHHON Mo
cetn (Hy»KHO J|JIsl peajn3alny ajIropuTMa GHHAPHOTO TIONCKA), Tpebyercst
BBIIIOJIHUTD onepaiuio (z < A).

IIposepxka, 4To ajpec x GOJbIIE TAHHON I0/ICETH, BLILIOIHSIETCS CIIe-
JYIOIIAM 00pa30M:

(AORNOT M)

3neck (A OR NOT M) —wMakcuMasbHBIH anpec mojcetn (Bee GUTH B cyd-
ukce ycranosieHsl B «1»).

Wrak, npuBesieH MOHBIM CIIMCOK KOMAH/I, TPEOYEMBI i PerteHust
3aJ1a90 MapPIIPYTU3AIUN, TO €CTh [MOUCKA 110 TabJIuIe MApIIPy T3
HanpasieHus (uHTepdeiica) nepejadn MakeTa € aJpecoM JOCTABKH .
O6Hapy»KUB MOJICETh, KOTOPOI MPUHAJIEXKUT TIpoBepsieMblit [P-HOMED,
MapIIPYTH3aTOD IIePEHAIIPABIISAET IAKeT HA COOTBETCTBYIOIIMNA CETEBOM
unTepdeiic.

OHaKO HEOOXOIUMO OTMETHUTD, UTO TAOJIUIBI MAPIIPY TU3AIUN TIPe-
UMYIIECTBEHHO HEIOJIHBI, TO €CTh MOYKET BO3HUKHYTH CUTYAIHsl, 9TO [10-
JIyIEHHBIH aJIpec He MPUHAJJIE’KUT HU OHOM IOJICeTH U3 MEPEIHCIICH-
HBIX B JIOKQJIbHOW Tabsuile mapmipyrndanud. s Takoro ciaydass ecTb
ymouraaresbabii (Default) ajgpec, Ha KOTODPBIH OTHPABISAIOTCS BCe HEPAC-
nosuanubie aapeca. Takoil cepsep HaspiBaror smart host (T.e. «ymubIii»
cepBep, «crapinuii 6par» ).



Hasee Mbl pacemorpum peasuzosanubie 8 TCP/IP cersix pemenus
JIBYX TpODJIeM: KaK 3alOJIHATH TaOJUIIBI MAPHIPYTH3AIMA W KaK O~
JIEPXKATH BO3MOXKHOCTH NMEHOBAHUST KOMIIBIOTEPOB B CETU HE TOJBKO [P-
HOMepaMu (U POBbIE HOMEPA YEIOBEKY 3alIOMHUTD CYIIECTBEHHO CJIOXK-
Hee), HO U JIEKO 3allOMUHAEMBIMH TEKCTOBBIMHU (JJOMEHHBIMI) UMEHAMH.

5.4. DNS-cay>x6a. Perennem 3aga4un mepeBojia IUCIOBBIX HOME-
pmﬂ B TEKCTOBBIE JOMEHHBIE UMEHA U 00PATHO 3aHnMaeTcs ciryxkba DNS
(Domain Name Service — ciyx6a nomenubix umet). DNS —sro uepap-
XUYecKasi CHCTEMA, TTOJIJIePKUBaeMast CepBepaMu, KOTOPbIe OOBITHO HA3bI-
BAIOTCS cepBe-paMu MMeH (name server). B ux dyHKIuM BXOIUT BHIGOD-
K& COOTBETCTBYMOIIEHl MH(MOPMAIMY W3 paCIpeie/IéHHON 0a3bl JaHHBIX.
Uepapxudeckasi CTPYKTYpa HAIIOMUHAET JIEPEBO, BEPIINHA KOTOPOTO sIB-
astercs Ceresoit nadopmarmonusiii nentp Internet (InterNIC — Internet
Network Information Center). Cepsepst umen InterNIC nojuep:kusaor
HECKOJIbKO OJIMXKAMIINIX y3JI0B B nepapxudeckoM jepese DNS, kazkibiil u3
KOTOPBIX CUMTAETCsI JJOMEHOM BEPXHEro ypoBHsi. JloMeH, B CBOIO OvYepe b,
MOKeT uMerb cybdomenv, (noddomennt). TIoIIOMEHBI TOMEHOB BEPXHETO
YPOBHSI HA3BIBAIOTCS JJOMEHAMU BTOPOTO yPOBHsI. JJOMEHBI, IOJIOMEHBI 1
HA3BaHUS XOCTa PA3JEJISIIOTCS TOYKOM.

Hampuwmep, pier.botik.ru. 31ech mu— JIOMEH 11€PBOro ypoBHsi, botik —
JIOMEH BTOPOI'O yPOBHSI, Pier — UMsl XOCTa.

Kpowme momennoit crpykrypsl ceru or UUCP nporokos TCP/IP yua-
CJIEJIOBAJI CHCTEMY JICJIETMPOBAHUSI JIOMEHOB, TO €CTh pPa3jeJIeHue OTBET-
CTBEHHOCTH 3a BBIJIady WMeH. Tak 3a JIOMEHbI IEPBOrO YPOBHS OTBEYAET
opraanzarus InterNIC (http://www.internic.net), 3a moggoMeHb BTOPO-
IO YpOBHS B JloMeHe ru oTBedaeT opranusarus PocHUN POCE] Poccnit-
cknit HUW Pazsurus Obmecrsennnix Cereir u ero npeacrasureab RU-
centerﬂ

Opranuzarnysi, OTBETCTBEHHAs 32 TOT WJIU JIPYTOH JOMEH MO/ IEPIKHU-
BaeT name-cepBep, Ha KOTOpOM 3amyinena ciayxb6a DNS. O6brano, mpu
9TOM, HOJJIEPXKUBAIOT HECKOJIBKO NaIme-CepBepoB, IIPUYEM B PA3HBIX Me-
crax Ceru. Ha ciydail, eciu OCHOBHOII cepBep BBIIJET M3 CTPOS WJIA
CTAHET HEJOCTYIIHBIM, BTOPUYHBIE Name-CepBepbl MUPPUPYIOT (CO31a10T
3epKaJIbHYIO KOIIUIO) OCHOBHOI'O CEpBepa, KONUPYsl ¢ HEKOTOPOii mepuo-
JITYHOCTDHIO ¢ HEro WH(MOPMAITHUIO.

5IP-HOMepOB.
Shttp://www.ripn.net
Thttp:/ /www.nic.ru
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Puc. 11. Ilpoxoxnernne DNS-3ampoca

Paccmorpum mexanm3am paboTh! moib3oBaTess B ceTu. lIpexke aem
BBITIOJIHUTD JTIOOOH 3aITPOC TTOJIH30BATEIIsI IO COEINHEHUIO C YIAJeHHBIM
XOCTOM, 3aJ[aHHBIM 110 UMeHHu (Hampumep, ftp.nag.ru), npuioxenue mpe-
obpasyet ums B [P-azpec, cieras 3ampoc K MeCTHOMY DNS—cepBepyﬂ ero
ajpec JIOJKeH OBITh YKa3aH B HACTPONKAX KOMIIBIOTEPA IOJIb30BATEJIs.
B ciyuaae, ecan sokasbabii DNS-cepBep He HAXOIUT COOTBETCTBYIOMIEH
3aliCy B JIOKAJILHON TabJHIe, TO3BOJISIONEel mpeobpaszoBarh uMs B 1P-
HOMED, TO OH IOCBLIAET 3ampoc («Ipeobpa3oBaTh yKa3aHHOE UMsi») K
kopaeoMyDNS-cepsepy cern MaTeprer (InterNIC root DNS), a ot Hero
3ampoc ciryckaercss K DNS-cepBepy, oTBedaronum 3a JJOMeHbI 60J1ee Hu3-
KOT'O YPOBHsI, HAIIPUMED «Tr'U». TOT, B CBOIO 0OY€pe/Ib, ILITACTCS BBIMTOJHATH
peobpazoBaHue P HOMOIIN CBOEH JIOKAJIHHON TabJIUIbI M, €CJIA HE ITO
HE TOJIy9aeTcsl, TO IPOBEPsIeT, KOMY IPUHAJJIEXKUT JTOMEH 0oJiee HU3KOIO
ypoBHs (B JAHHOM TIpMMepe Nag.ru) U 3alpoc HAIIPABJSIETCS HA CEPBED,
oTBevarommii 3a 10T momeH. Ilocie paspermrenust mpeoOpa3oBaHUs MMe-
HU, PE3YJIbTAT OTCHLIACTCS CIIPAIIUBAIONIEMY KOMIBIOTEPY, O IIyTH, IO

SDNSI.



KOTOpOMY mpwuiiest 3ampoc. Kpome Toro, 3aj1eiicTBye-csi MEXaHU3M COXPa-
HeHUsT HaumboJIee JacTO WCIOJIB30BaHHOM mHMOpMann B KaxjaoM DNS-
cepBepe — k3w, — YIaCTBYIONEM B 00pPabOTKe 3aIpoca: IIOJIy4YeHHOE CO-
orBercTBUE «uMsi — [P-ajipec» coxpaHsieTcst U P TOBTOPHOM TaKOM 2Ke
3aI11poce OTBET BO3BPAINAETCS U3 JIOKAJIHHOTO KIIIA U HE IPOUCXOJIUT IIe-
penamnpasJienue 3ampoca Ha apyrue DNS-cepsepa.

5.5. Pacopenenenue IP-momepoB. Bcero B Texyimeit peann3sa-
mun porokona TCP/IP mmeerca 232 mm 4'294’967°296 HoMepos, Ko-
TopbIe (32 BBIYETOM OCOOBIX MHTEPBAJIOB) PACIHPEIE/IAIOTCH MEXKILy BCe-
Mu aboHeHTaMu ceTu. B Hacrositiiee Bpemsi KommdectBa [P-HOMEpOB Ka-
TacTPOUIECKHN HE XBATAET, ITOITOMY Pa3pabaThbIBAETCs MPOEKT yBeJIH-
genns Juuabl [P-nomepa 1o 128 6ut. Boigenenune IP-nomepos mpowncxo-
JIUT IIyTEM paclpeieieHus aJpecoB Kjacca «A» MexXy opraHu3allusi-
MM, OTBETCTBEHHBIMU ITOJICETH YPOBHSI T'OCYIApPCTB, T€ B CBOI O4Yepeib
JIeJIErupyIoT 60Jiee MeJIKHMEe TOJICETH PErMOHAJBHBIM IIPEICTABUTEISIM U
Tak gaJsiee. Ha HuyKHEM ypOBHE HPOUCXOAUT pacuperesnenne [P-amgpecos
KOHKDETHBIM XOCTAM U 3aHECEHHE ITUX JIAHHBIX B JIOKAJHHYIO TabJIHILY
MapIIpyTu3anuu u B coorBercrBytonue DNS-cepBepsl.

[Touck kKoHKpeTHOTrO XOCTa 1Mo IP-HOMEpY IpOMCXOJMT AHAJOTUYIHO
TOMY, KaK paboTaeT JOMEHHBI MEXaHW3M IIOMCKA, TO €CTh IPOUCXOIUT
3ampoc y JIOKAJIHHOTO MAapIIPYyTU3aTOPa, TOT UINET B CBOEH JIOKAJIBHON
TabIUIEe MAPIIPYTU3AIMA W B K3IMe. Kcam He HAXOMUT, TO OOpaIaeT-
¢ K MapIIpyTU3aToOpy, KOTOPOMY JeJIernpoBaHa IoJCeTh H60jee BHICOKO-
ro ypoOBHSI, B KOTOPYIO BXOIUT JaHHbIX [P-ajpec. OH B cBOIO o4epeb,
ec/Ii He HAaXOJUT B JIOKAJILHOH TabJIMIE MEePerpaBJsieT 3alpoc cepBepy,
OTBETCTBEHHOMY 3a IOJICeTh Tpebyemoro Homepa u T. . lloayunTs wH-
dopmarmio 06 opraHu3aun, KOTOPOoi JeJIernpoBaHa MOICETh MOYXKHO IIPU
ITOMOIITH CEPBUCA VVhoisEI7 KOTOPBII COODOIIAeT TMOTHYIO0 NHMOPMAIUIO 00
OpraHM3alii, OTBEYAIONLYI0 38 YKa3aHHYIO II0/ICETh.

5.6. 3amosiHeHue Tabuaun Mapmipytusanuu. Ob6parumcs K BO-
[IPOCY O 3aIOJIHEHUU TAOJIUI[ MAPIIPYTH3AIUU. JIerKo MOHATH, 9TO MOJI-
HOCTBIO PYYHOE TTOCTPOEHNE TaOJIHI] HeN30Ee2KHO MPUBEJIO ObI K BO3HUKHO-
BEHUIO MaCChl OITHOOK ¥ OBbLJI0 ObI CEPbE3HBIM OPEMEHEM JIJIsl IIPOIPAMMUE-
croB. [Toaromy ObLM pa3paboTaHbl ABTOMATUYECKUE U ABTOMATU3NPOBAH-
HbIE CUCTEMBI IIOCTPOEHUST TaBJIUI MAPIIPY TU3AIUH. AJITOPUTMBI JIEIATCS
HA JIBa OCHOBHBIX KJlacca: cratmdeckue u guHamudeckue. OcobeHHOCTHIO

9Cmorpn, manpumep, http://194.226.65.158:8080 /nic/whois/



CTATUIECKON MAapIIPyTU3AINNA SBJISETCST TO, TAOJUILI HE MIePeCTPAMBa-
IOTCSI B PEXKHME PEAIbHOrO BPEMEHU, JTUHAMUIECKUE K€ CIIOCODHBI TIepe-
CTPauBaTbCA B 3aBUCUMOCTH OT CUTYyallUU B CETH.

5.7. Crarudeckass MapuipyTusanus. B ciydae cratudeckoii (dbu-
KCUPOBAHHO ) MAPIIPYTU3AIUN aJMUHUCTPATOD CETU CaM PEIlaeT, Ha Ka-
kue narepdeiicsl Ha0 TepeaBaTh MaKeThl C TEMU UJIH HHBIMU &JIPECaMH,
U 33aHOCUT COOTBETCTBYIOIIVE 3AMUCH B TaOJIUILy MapIIPyTU3AIUN BPY Y-
Hyto (Hanpumep, ¢ nomomibio yruauTsl route OC UNIX win Windows).
Tabsmna, Kak TpaBmUiIo, CO3/IAeTCs B IPOIECCe 3arPy3KH U PeJaKTUPYeT-
csl IO Mepe HeoOXoauMOoCTH. Takue MCIpaBjeHus MOTYT ITOHAI0OUTHCS,
B YACTHOCTH, €CJIM B CETH OTKA3bIBAET KAaKOW-TuOO0 CeTeBOil y3es, U ero
byHKIMK mepeaioTes ApyroMy. TabIuibl JeIaT Ha 00HOMAPULPYMHDLE,
B KOTOPBIX JIJIsT KAXKJIOT0 aJ[pecara 3aJaH OJIUH MyTh, U MHO20MAPULPYM-
Hble, KOTJIA TpeJIaraeTcsi HeCKOJIbKO aJbTePHATUBHBIX IyTeil. B ciaydae
MHOTOMaPIIPYTHBIX TAOJIHI JIOJ2KHO OBITH 33/1aHO IIPABUJIO BEIOOPA OJTHO-
o U3 MapIIpyTOB. Jalle BCero OuH Iy Th SIBJISIETCS OCHOBHBIM, 8 OCTAJIb-
Hble pe3epBHbIMU. OYEBHIHO, 9UTO aJrOpUTM (PUKCUPOBAHHON MAPIIPY TH-
3aIUn ¢ €ro crmocoboM GOPMUPOBAHUS TAOIAI] MAPIIPY TU3AINN BPYIHYIO
[IPUEMJIEM TOJIBKO B HEOOJIBININX CETSX C MPOCTOit Torostorueit. O 1HAKO OH
MOXKeT OBITh 3(P(PEKTUBHO UCIIOJIb30BAH U HA MATUCTPAJISIX KPYIIHBIX Ce-
Teil ¢ TPOCTOil CTPYKTYPOIl M OUEBUIHBIMU HAUJIY UMY [Ty TSIMU CJIEII0-
BaHWS NAKETOB B MOJCETH. SIBHBIM HEIOCTATKOM TaKOT'O THIA TOCTPOEHUSI
TAOJINI, MAPIIPYTU3AIIH SBJISIETCS HU3Kas OTKA30yCTOWYNBOCTH CETH: B
CJIydae BBIXOJIa M3 CTPOsi HEKOTOPOT'O y3Jia, KaK MIPABUIIO, TPEOYeTCsT BMe-
IIATEJILCTBO aJIMAHUCTPATOPA JJIsl [IepEeHAIIPABJIEHUs] IIyTeil CJieIOBaHUs
[IAKETOB.

5.8. JIunamumyeckas mapuipytusanusi. Haubosbiee pacipocrpa-
HEHUeE [I0JIY YUJIU aJITOPUTMBI AMHAMUYECKON (a/IallTUBHOI) MapIIPyTH3a-
un. OHE 06eCIIeInBAIOT aBTOMATHIECKOe OOHOBJIEHUE TabJIUIL MAPIIPY-
TU3AIUU I0C/Ie U3MEeHeHNsI KOH(UIypaIuu ceTr. VICIob3yst MpOTOKOJIBI
aJIAIITUBHBIX AJICOPUTMOB, MapIIPYTH3aTOPhLI MOTYT COOUpaATh HHMOPMA-
IWO O TOIOJIOTUN CBS3€ll B CETH M ONEPATUBHO PEarnpoBaTh HA BCE U3MeE-
HeHnusi KoHMUryparun cBsideit. B tabmmipr Maprpytu3annn 0O0bIYHO 3a-
HocuTcs mHGOpPMalusa 00 UHTEPBaJle BpEMEHU, B TedeHrne KOTOPOro JaH-
HBI MApIIPYT OYI€T OCTABATHCS JEWCTBUTEHHBIM. JTO BPEMsI HA3BIBAIOT
BpemeHneM kusHu MapmpyTa (Time To Live, TTL).

A JanTUBHBIE AJITOPUTMBI UMEIOT PACIIPE/IEJIEHHBIN XapakTep, TO €CTh
B CeTH HET CIEIUAJHHO BBIJIEJIEHHBIX MApPIIPYTU3ATOPOB i cOOpa U



00001TIeHNsT BCEll TOMOJIOTMYECKOi MH(MOPMAIUH: 3Ta padoTa pacupeie-
JIEHA MEXKJTy BCEMU MAapIIpPyTU3ATOPAMH.

A anrTuBHBIE AJTOPUTMBI MAPIIPYTU3AIUE JIOJIZKHBI OTBEYATH HEKO-
TOPBIM BayKHBIM TpeboBaHUsAM. [IpexKjie Bcero, oHu 00si3aHbI ObecIedn-
BaTh BBIOOD €C/IM He ONTUMAJIBLHOTO, TO XOTs Obl PAIMOHAJBHOIO MapIl-
pyTa. Bropoe ycaoBue —mpocToTa aJirOpuTMOB, YTOOBI COOTBETCTBYIOIINE
peam3aIuy He MOTPedIIAIN 3HATUTEIbHBIX BEIIUCIUTETbHBIX U CETEBBIX
PECYPCOB: OHU He JOJIXKHBI TOPOKIATH CJIUIITKOM OOJIBIITON 00HEM BBITHC-
JIEHUH WM WHTEHCUBHBIN CTyKeOHbIH Tpaduk. U, HaKOHeI], aJropuTMbI
MapIIPyTH3AIUU JOJZKHBI 00J18/1aTh CBOCTBOM CXOJIUMOCTH, TO €CTh BCe-
I8 IPUBOJINATH K OJHOZHAYHOMY PE3YJIbTATY 32 IPUEMJIEMOE BPEMs .

AJIropuT™MBbI THHAMUYECKONW MapIIPYTU3AIINA OCHOBAHBI Ha CIEId-
AJIBHBIX TIPOTOKOJIAX 0OMeHa nHdopMarmeir o Mapuipyrax. CoBpeMeHHbIe
IIPOTOKOJIBI 0OMeHa HHMOpMAIIEil 0 MapIIpyTaxX, B CBOIO OUepPe/Ib, IeJIsIT-
csl Ha JIBe TPYIIIbBI, KaXK/1asi U3 KOTOPBIX CBsI3aHA C OJHUM U3 CJIEILYFOIIIX
THUIIOB AJITOPUTMOB:

e JMCTaHIMOHHO-BeKTOPHBIE ajgropurMbl (Distance Vector Algo-
rithm, DVA);
e ajropuTMbl cocrosians Kanaiuos (Link State Algorithm, LSA).

B anropurmax JUCTaHIIMOHHO-BEKTOPHOI'O THITA KaXKIbII MapIIPyTH-
3aTOp IEPUOJIUYCCKH U MIHPOKOBEIIATE/IBHO PACCHLIAET 110 CETU BEKTOD,
KOMIIOHEHTaMU KOTOPOI'O ABJISIOTCA PACCTOAHUA OT JAHHOI'O MapIIPyTHU-
3aTopa JI0 BCeX M3BECTHBHIX emy cereil. [log paccrosnreM OOBIYHO MTOHU-
MaeTCs YHCJIO0 TPAH3UTHBIX y370B. MeTpruka MoxkeT OBITH U WHOM, y4u-
ThIBaIOIIEl HE TOJIBKO YMCJIO IIPOMEXKYTOYHBIX MapHIpyTHU3aTOPOB, HO U
BpeMs IIPOXOXKJEHNs IIaKeTOB MeXKJy COCEIHUMHU MapIIpyTU3aTOPaMH,
IIPOITYCKHYIO CIIOCODHOCTH MJIM HAJIE?KHOCTD IIyTeil.

Ilomyums BeKTOp OT cocena, MapHIPYTU3aTOP YBEJIUUUBAET PACCTO-
sdHe JI0 YKA3aHHBIX B HEM CeTell Ha JJIMHY IIyTH OT cebsi 710 JTAaHHOTO
cocesia u 106aBISIET K HEMY UH(MOPMAINIO 00 U3BECTHBIX €MY JAPYTHUX Ce-
TSIX, O KOTOPBIX OH y3HAJI HEIIOCPE[CTBEHHO (€CIIM OHU MOJIKJIIOUEHBI K €10
HOPTaM) UJIA U3 AHAJOTMYIHBIX OObBICHUNA JPYTUX MAPIIPYTU3ATOPOB,
a 3aTeM pacchLIaeT HOBOE 3HAUYEeHHe BEKTOPa II0 CeTHU.

[Tosy1ast HOBble 3HAUEHHSI BEKTOPOB C PACCTOSTHUSIME KarK IbIi MapIIl-
pyTu3aTop OyIeT «OOHOBJIATH» CBOM 3HAHHUS O MUPE: €CJIA OH y3HAJI HO-
BBIii, 60JIee KOPOTKUIl MapIIPyT K HEKOTOPOIl CeTU, TO N3MEHUT COOTBET-
CTBYIOILYIO IIO3UIUIO B BEKTOPE; €CJIU HOBBIM MapHIpyT He KOpode U3-
BECTHOI'O — OOHOBJIEHUsT BEKTOPaA He OyJeT (KaK U PACCHLIKU — HET HOBOIA
urdopMaIyu, KOTOPYI0 MOXKHO Pa30CjIaTh).



B komI1e KOHITOB, KasK bl MAPIIPYTU3ATOP Y3HAET NHMOPMAIHIO 060
BCEX UMEIOIIUXCS B 00bEIMHEHHON CETH CETSX U O PACCTOSTHUM JI0 HUX de-
pe3 cocesiHre MapIIPyTU3ATOPHI. JIUCTAHITHOHHO-BEKTOPHBIE AJITOPUTMbI
XOpOIIIO pabOTa0T TOJBKO B HEOOJIBINNX CETIX. B KPYIHBIX CeTsX OHU
3arpy>Kaf0T JIMHUU CBSI3W WHTEHCUBHBIM [IMPOKOBEIIAaTeIbHBIM Tpadu-
koM. V3menenust KoHMUrypanuu oTpabaThIBAIOTCS 110 9TOMY AJINOPUT-
My HE BCeria KOPPEKTHO, TaK KaK MapHIpyTH3aTOPbI HE UMEIOT TOTHOTO
[IpEJICTABJIEHUsI O TOTIOJIOTUU CBsI3ell B CETH, a PACIIOIAraioT TOJBKO 0006-
MeHHoi nudopMaImeit — BeKTOPOM PACCTOAHUIN, — K TOMY K€ ITOJTyIeH-
HOIl Yepe3 MOCPEIHUKOB. AJjropuTM 00J1a/1aeT MeJJIEHHON CXOIUMOCTHIO
(slow convergence) TO €CTb €My CBOWCTBEHHO MEIJIEHHOE [E€PECTPOCHUE
TAbJINI, MaPIIPYTH3AIMA Ha POyTepaxX MpU U3MEHEHUH TOIMOJIOTUU CETH.
ITpumepom Takoro tuma nporokoos ssisgercs RIP (Routing Information
Protocol).

B ornuaue ot RIP, mpoToKo/bl, OCHOBAHHBIE HA AJITOPUTMAX COCTOSI-
HUsl KAHAJIOB HE «PACCKA3BIBAET COCEJsIM O MHUPE», HA0OOPOT «MHUDPY pac-
CKa3bIBaeT O COCEMAX», MEPeCchlias He BCIO TabJIUIly MapIiipyTU3aIii, a
JIUIITb MaJIeHbKKe COODIIeHs O cocTogHnn Oumaiexkamux Kanauaos (Link
State Advertisement). Bce maprupyruzaTopbl paboTaiorT Ha OCHOBAHHU
OJINHAKOBBIX I'padOB, B PE3YJIbTATE IPOIECC MapIIPYTU3AIUN OKA3bIBa-
ercst boJiee yCTOWYMBBIM K u3MeHeHusiM KoHpuryparmu. «IIlupokosemnia-
TeJIbHAsI» PACChLIKa (TO eCTh Hepejada IakeTa BCeM OJuzKaillimM co-
cellgIM MapUIPyTU3aTOPa) IIPOU3BOIUTCS 3/€Ch TOJILKO IIPU M3MEHEHUsIX
COCTOSIHUST CBsI3€if, UTO B HAJEXKHBIX CETSX MPOUCXOIUT HE TAK YacTo.
Takzke B COODIEHUSX O COCTOSIHIN KAHAJIOB YKA3bIBAETCS BPEMSI JOCTAB-
KU [MaKeTa [0 TOMY V¥ WHOMY IIyTH, IIO9TOMY IIPU ITOCTPOEHUN TabJIUIIBI
MapIIpyTU3aIuu BEIOMPAETCsS HANCKOPEIiIiee HAIIPAB/IEHHs, 9TO obectie-
qUBaeT ONTUMAJLHYIO [0 BpEMeHU paboTy CEeTH.

[Tpumepamu TPOTOKOJIOB Ha 6a3e AJIMOPUTMA COCTOSIHUS CBSI3€H MO-
ryr cayxuthb IS-IS (Intermediate System to Intermediate System) creka
OSI, OSPF (Open Shortest Path First) creka TCP/IP u nporokos NLSP
creka Novell.

TIpumepamu MpoTOKOJIOB Ha ba3e aJropuTMa COCTOSTHUS CBsI3€l MO-
ryr cayxuth IS-IS (Intermediate System to Intermediate System) creka
OSI, OSPF (Open Shortest Path First) creka TCP/IP u nuporokos NLSP
creka Novell.



6. Apxurektypa cetu Ethernet

Ethernet—»T0 ceTeBoit cTaHIAPT, OCHOBAHHBIN HA TEXHOJOTUIX CETH
Ethernet Network, koTopyio dpupma Xerox paspadborasa u peaan3oBaa B
1975 roxy. B 1980 romxy dbupmbr DEC, Intel, Xerox coBmecTHO paspabora-
s crapgapT Ethernet I mis cetu, mocTpoeHHOi Ha OCHOBE KOAKCHAJIb-
moro kabess. [lostomy cranmapr Ethernet muorna mazwiBaroT crammap-
tom DIX mo 3arnmapubiM OykBaMm HasBanuit pupm. Ha ocHoBe cTammapra
Ethernet DIX 6n11 pazpaboran crannapt IEEE 802.3. B 3aBucumocTtu ot
Tura (GpU3NIECKON CpeJbl, UCIOJIb3YEMON [IJIsi Iepeladr JTaHHbIX, CTAaH-
mapt IEEE 802.3 umeer paznuunnie mogudukannn —10Base-5, 10Base-2,
10Base-T.

6.1. ITpuanun dyakiumonupoBaHusi Ethernet. Xopomeii ana-
Jiorueit B3ammogeiicteusiM B cpeqie Ethernet moxker ciykuth pasroBop
DYl BE2KJIMBBIX JIIOJEH B HEOOJIBIION TeMHO KoMHATe. [Ipn sTOoM ana-
JIOTHel 9JIEKTPUIECKNM CUTrHAJIAM B KabeJie CiIy>KaT 3BYKOBLIE BOJIHBI B
koMmHaTe. Kark plil 4esloBEK CJIBIIIUT peYb JIPYIUX JIIOJEH U I0Ka KTO-
TO TOBOPHT, BCE OCTAJIbHbIE B KOMHATE MOJIYAT, YKJYT, KOIJa 3aKOHUIUT
ropopsituii. Bee Jirojin B KOMHATE UMEIOT OIMHAKOBBIE BO3MOYKHOCTH Be-
cTH pasroBop (MHOXKECTBEHHBI JIOCTYII), HO HAKTO HE TOBOPUT CJIUIIKOM
JIOJITO, TAK KaK BCE BEXKJIUBBI U M30€rai0T MOHOIIOJINIAIIH HA [JIUTEILHOE
BpeMsI IIpaBa T'OBOPUTH. Ecin 4esIoBeK Oy/IeT HEBEXKJIUB, TO €r0 IIOIPOCAT
BBIATH (yIAJIST U3 CeTH).

Ecin Ba 1esioBeka HAUMHAIOT TOBOPUTDH OJHOBPEMEHHO, TO OHU CPA3y
OBGHAPYKUBAIOT 3TO, IIOCKOJIbKY CJIBIIIAT JAPYT jApyra (oOHAPYKEHHE OJ-
HOBpeMeHHOi1 nepenaun, kojmsuu — Collision domain). B sTom ciayuae
00a 3aMOJIKAIOT ¥ 2K/IyT HEKOTOPOE BPeMs, II0CJIe Yero OJINH U3 HUX BHOBb
HAYUHAET Pa3roBop. [IMTesIbHOCTD May3bl KarXKIblil jijis cebst ompe/iesisi-
€T HEe3ABUCHUMO, IPU ITOMOIIU COOCTBEHHOTO JATYNKA CJIyIailHbIX 9HCeI.
DTO J1eJ1aeT MAJOBEPOSTHON MTOBTOPHYIO KOJUIA3UIO.

Kaxiplii gesioBek uMeer cOGCTBEHHOE YHUKAJIBHOE UMs (AHAJIOr YHU-
kasbHoro Ethernet-anpeca). Kaxkuplii pa3, korja KTo-HUOYIb HaYXHAET
TOBOPUTH, OH Ha3bIBaeT 110 UMEHHU TOI'0, K KOMY 06pamaeTCH, u CBO€ M4,
nanpumep: «Coyrmait [lers, sro Augpeiis. Eciin KT0o-TO X04eT 00paTuThCst
KO BceM, To ou rosoput: «Ciymaiite Bce, 310 Anzpeii», (1mupokosema-
TeJIbHAS Hepe/iada).



Bossparasich kK mepenade JAHHBIX MEXKJy KOMIBIOTEPAMU, UMEEM
CJIEJTYIOINLYIO MOJIETh B3aMMOJEHCTBHS: OJTHA U3 CTAHIIWIA TOCHLIAET TTaKe-
1Bl (KaJpbl), KOTOPbIE PACIPOCTPAHSIIOTCS 110 BCEH CeTU M BOCHPUHHMA-
I0TCsl BCEMM KOMIIboTepamu (B TOM 4mciie u e camoif). Taxoil pexkum
COBMECTHOT'O WCIIOJIb30BAHUS €JIUHON CPEeJIbl Tepe adn WH(MOpMAIUl Ha-
spiBaeTcsa Shared Fthernet mmu peostcumom ¢ paddensenuem xanasra. 13-
3a TOTO, 4TO TepefaBaeMast HH(MOPMAIUS [TOJIYIAETCS BCEMU, TPedyeTcst
JUTsT KAyKJI0TO COODITEHUsT yKAa3bIBATD aJIpecC MOJIYIaTe sl U OTIIPABUTEIS.
B Ethernet rakosbiM siBiisiercss MA C-adpec, IpuHaIesKaInil HeIoCpeI-
CTBEHHO allllapaType CEeTeBOro ajanrtepa (ceTeBoil Kapre) W NpPUCBANBA-
ercss B MOMEHT m3roroBjenus. Pasmep agpeca B Ethernet —6 6aiir. Ilpu
sammcu 6-OaiitHoro Ethernet-ampeca kaxkmpiit 6aiiT ykaspiBaercs B 16-
PUTHON CHUCTEME W OTIEJIAETCS JBOETOUMEeM. UTOObI m306eKaTh BO3MOK-
HOCTU MOHOIIONIN3AINN 001Iero kanasa, Bthernet pa3buBaer maHmble Ha
IakeTsl JInHO# oT 64 10 1518 GaiiToB.

Ocuosras npobaema Shared Ethernet cocrout B ToM, uT0 HET 00IIETO
MEXaHU3Ma PACIPEJIeICHIs] BDEMEHH [IePeIadu, TO3TOMY Mapa yIacTHU-
KOB CETH MOXKET OJTHOBDEMEHHO HAYATh MepeIady. Takas CUTyaIlus Ha3bl-
Baercs koaaudus. 1lpu ee BOSHUKHOBEHMH IIPOUCXOINUT HAJOKEHUE CHI-
HAJIOB M UCKaXKeHre NH(MOPMAIUH, [T03TOMY, KAK TOJIBKO KOJIN3UsT OOHA-
pyKUBaeTcs, Iepegada BCEMHU YCTPOUCTBAME IIPEKPAIAETCsI, 3aTeM Iie-
PEJATINKY BBIICPXKUBAIOT [Ay3y CJIYYaiiHON jyuTenbHocTH (cayyatinas
3a0epoicka), 3aTeM, eCIM HUKEM He BeJIeTCs IIePeada, BHOBD II€PEHOChLIA-
10T makeT. /{1t Toro 4Tobsl MO2KHO OBLIIO HECKOJIBKO Pa3 BLICHLIATH HAKET
B clIy4dae KOJIN3WM, ajantep nmeeT 6ydep, B KOTOPbI MOXKET OBITH IO~
MeIIEeH OJIVH MaKeT. Pa3inuaror aBa BUJIA KOJUITM3UM: PAHHAAL U NO30OHAL.
Panneti HazbiBaeTcs KOJLIN3Us, OOHAPYKUBaeMasl [T€PEAIONIAM yCTPOH-
CTBOM B CAMOM Hadajie Mepejadu, ele J0 OTIPABKU JAaHHBIX. B 3Tom
cydae mepejiada MpPeKpaIiaeTcs U 9epe3 CIIydalHbIil OTPe30K BpPEeMEH!
MOTIBITKA TIepeJIadil BO30OHOBIIsIeTCs. B ciydae nosdueti KOIM3nu OTpa-
BUTEJIb OOHAPYXKUBAET HAJIOXKEHNE CUTHAJIOB YK€ ITOCJIe TOrO, KakK JaH-
HBbIE OTIIPaBJIEHBI U Oydep OUuIneH. 31eCh MaKeT sBJISeTCs] TOTePSIHHBIM
¥ BOIIPOC O €r0 BOCCTAHOBJIEHUU BBIXOJUT 38 PAMKU CETEBOI'O MMPOTOKOJIA
¥ PeIaeTcs TPOrpaMMHBIM 00eCIIeIeHuEM.

HTupoxrosewamenvran nepedaua nm broadcast (multicast) —aro ne-
pesiada cooDINeHnsT BceM aDOHEHTAM CerMeHTa ceTu. JIjist mepegadu Tako-
ro cooOIIeHNsT B aJIpece MOJIydarelis YKa3bIBAeTCs apec
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Puc. 12. Cerb Tonosoruu «3se3nas»

(Bce 16-puunbie mudpsl agpeca umeror 3uadenus «F»). Iakersr ¢ Ta-
KHM aJIpeCOM BOCIIPUHUMAIOTCS BCEMU aDOHEHTAME. DTOT BUJ, EPEIAIN
IIIIPOKO HUCIOJIb3YeTCA JJIs TEXHUYIECKUX IIesiell, KOr/ia abOHEHTHI 0bMe-
HUBAIOTCS MEXKTy cOO0# KOPOTKUMU COOOIEHUSIMU, U3BEIAsd TEM CAMBIM
O CBOEM IPUCYTCTBUU B CETH U O CBOEM COCTOSHUHU.

6.2. Crangaptbl 10Base-2, 10Base-5. Ilepsoim crammapTom Et-
hernet-cereii 6611 10Base-2 (Ethernet 10 Mbit, nepegasaemblii 110 1ByX-
JKUJIBHOMY KOAKCHAJbHOMY Kabesto). B kauecTBe Cpesibl mepeiadn 3/1eCh
UCIOTB3YETCH KOUKCUAADHDBIT KaOeADb, TIPEJICTABIISIONINAN cODOI IEHTPAIb-
HyI0 MenHy0 XKty auamerpom 0.89 M, OKPYKEHHYIO MOJAITHIEHOBBIM
W30JIATOPOM W BHEITHEH OIJIETKON JIMaMeTpOM OKOJIO D MM M3 MEIHOTO
mpoBofa. MakcumasbHas JJIMHA CerMeHTa 0e3 Xa6oﬂ cocrapysger 185
M. MakcumasabHOe KOJTUYECTBO CTAHIIUMN, [TOIKJIIOYAEMbIX K OIHOMY Cer-
MeHTY — 30. Vcnosb3ayemsrit B 10Base-2 kabesb ele Ha3bIBAIOT «MOHKUL
KOAGKCUGN> .

Cranmapr 10Base-5 obsiagaer 6oJiee BBICOKMME XapaKTEPUCTUKAMIE:
nogaepkuBaeTcs 70 100 y3JI10B B cerMeHTe U ero gjuHa orpanmdena 500
Merpamu. nade nannbiit T Kabesist HA3bIBAIOT «MOACMBIL KOAKCUAN>.
OH OTHOCHUTEILHO YKECTKUIl, ¢ JIMaMEeTPOM OKOJIO 1 CM, CYIIEeCTBEHHO J0-
pPOKe «TOHKOTO» KOAKCHaJia U 0oJiee CJIOXKEH B YCTAHOBKE.

10x a6 [or arrm. hub — nenTp, KoHHEHTpaTOp| — CeTeBOll ammapaTHBIA y3em, K
KOTOPOMY IIOJKJIIOYAIOTCH BCE KOMIIBIOTEPBI B CETU TOIOJIOTMH <«3BE3Ja»; AKTUBHBIE
KOHI[EHTPATOPbI MOTYT BOCCTAHABJIUBATH U PETPAHCIUPOBATH CUIHAJIBL; [1aCCUBHBIE
KOHIIEHTPATOPBI IIPOCTO BBIIOIHAIOT KOMMY TAIIUIO.



TIpu nomomu Ethernet-adanmepa (ceTeBoii KAPTHI ¢ IPUEMHUKOM /Tie-
penaramkoMm Ethernet-makeros, 6ydepom, yCcTpoitcTBO mMeeT COOCTBEH-
ublii MAC-azpec) kK kabesiio moak/I04anTcs Komnborepsbl. CoeuHenust
aJIaIITepOB IPOU3BOISITCS [TOCJIEI0BATEILHO ITpU IToMOIK T-00pasHbIX Cco-
ynenenuit (T-connector), Ha KOHIAX JIMHUU YCTAHAB/IUBAIOTCH CIIEIUAIb-
HbIE 3ArVIYIIKA — TEPMUHATOPBI, CJIy2KAINAE JJIs MOAABJIEHAsS] CUTHAJIA, U
HEJIOIYINEHNs €r0 SKPAHNPOBAHUA. TaKas apXUTEKTYPa IOCIeI0BATE b=
HBIX COEIMHEHUN HA3BIBAETCH «ULUHAY.

O6ruM HerocraTkoM cranaapTroB 10Base-5 u 10Base-2 siBiisiercst Hu3-
Kasl HaJIe?KHOCTh: IOBPeXKIeHne Kabesisi B OJJHOM MeCTe KaHaJa BBIBOIUT
u3 cTposi Becth Ethernet-cerment. [losTomy nanHast apxurekTypa BecbMa
CJIOYKHA B SKCILIYATAIIH.

7. Koakcuaabublii kabejb

Jauubrit Bug Kabesist NCIoIb3yeTcs B TpoKaaake cereir Ethernet cram-
napta 10Base-2. Kabenb nMeer jBa MPOBOIHUKA U MIPEJICTABISIET COOOIt
[EHTPAJIBHYIO MEJIHYIO KUJLY, [TOJMITUIEHOBBIH U30JIATOD U IIPOBOJIOY-
HYIO OILIETKY, YIIAKOBaHHBIE B ILJIACTUKOBYIO ODOJIOUKY.

Puc. 13. KoakcnaabHblili Kabesb, TOATOTOBICHHDBINH JTsT
COEJIMHEHUsI C PA3bEMOM

CoeuHeHne cermMeHToB KabeJist Mek, 1y cob0ii U CO CTaHIMel IPOrCXO0-
JIAT IIPY TOMOIIH crenuaabHbX pasdbemo: BNC u T-ob6pasHoro pazbema.
Puc.[16] mtrocTpupyer cxeMy MOAKIIOYEHHMsT PAOOYEro MeCTa IOJIb-
30BaTeNsa B JoKadbHOI cern 10Base-2 ¢ koakcmaabHBIM KabemeMm. 31ech



Puc. 14. BNC-pazbem

[PSIMOYTOJIbHUKAMH Ha KOHIAX Kabesst 0603HAYEHBI TEPMUHATOPHI (CO-
IJIACYIOIUE COIPOTUBJIEHUs) — YCTPOHCTBA, HEOOXOAUMbBIE JIJIs TAIlCHUS
CUTHAJIOB U HEJONYINEHUs] WX OTPaXkKeHusi oOpaTHO B KaHaj. BayKHbIM
TpebOBaHNEM IIPOKJIAIKN KOAKCHAJILHOIO CEIMEHTA CETU SBJISIETCS 3a3€M-
JIeHVe OJIHOTO (M TOJILKO OJIHOTO) M3 KOHIIOB CErMEHTA.

B Hacrosiiiiee BpeMsi ceTH Ha KOaKCHAJIbHOM Kabejie yXOIAT B IPO-
IIJI0€, HECMOTPsI HA CBOIO JIENIEBU3HY, OTHOCUTEBHO APYTUX KaDEJbHBIX
cucreM, O0YCJIOBJIEHHYIO HU3KON cTOMMOCTbIO camoro uzienus (RG-58,
$ 0.35/mMeTp) u oTCyTCTBUS HEOOXOAUMOCTH IIPHOOPETEHUST AKTHBHOI'O Ce-
TeBoro obopyaoBanus (Tuma xaba). DTO OOBSCHsIETCsI, TIPEKIE BCETO,
HU3KOH HaJEKHOCTLIO JIMHEHHBIX ceTell C TOIOJIOrueil «IIuHa», a TaK-
JKe HeJI0CTATOYHON CKOPOCTHIO Iiepe/iadn JaHHbIX (310 Beero 10 Mbit/c).
CeTn Ha OCHOBE KOAKCHaJjIa MOCTEIIEHHO BBITECHAIOTCs O0JIee HAIeXKHBIMU
U IEePCIeKTUBHBIMU CETAME HA OCHOBE Kabesisi BUTO maphl.

7.1. Craggapt 10Base-T. Cramzapt npuasar B 1991 roay kax mo-
[IOJTHEHNE K CYIIECTBYyIONeMy Habopy craugaproB Ethernet u mmeer 06o-
snadenne 802.3i. Vcnonp3yer B KadecTBE CPEJbI JABOMHYIO HEIKPAHUPO-
sannyro sumyto napy (Unshielded Twisted Pair, UTP —orkyna u Gyksa
«T» —twisted B HazBanuu cramgapra) ¢ pazbemamu RJ-45. Buiku RJ-45
BCTaBJISIIOTCsT HEITOCPEICTBEHHO B PA3beM CETEBOTO JIANTepa Ha KaXKI0M
kommbioTepe. CeTh cOOMpPAETCs IO TOMOJIOTHH «36€30a», 3/1eCh BTOPO



Puc. 15. T-pazbem

KOHEI KaXKJI0ro Kabesisi BCTABJISIETCS B PA3beM CIENUaJIbHOrO yCTPOii-
CTBa, HA3BIBAEMOTO KOHUEHMPAMOPOM WA xabom. Xab sABJsgeTCs ooIeit
TOYKOI coe/uHenus! Y308 cetn (1eHTp 3Be3ibl). O6braH0 Xab byHKIN-
OHHMPYeT KaK HOBTOPHUTEsh. Xab 00HAPYKMUBaeT KOJJIM3UIO B CET'MEHTE B
CJIydae OJIHOBPEMEHHON Iepe/Iatdil CUTHAJIOB 110 HECKOJBKUM CBOUM BXO-
JIaM 7 TIOCBhLIAET jam-TOCJIeI0BATEIbHOCTh HA BCE CBOM BBIXOJIBI.

Crannmapr onpeiensier GUTOBYIO CKOPOCTh Nepeaaqan gaHabx 10 M6 /¢
U MaKCUMAJbHOE PACCTOSTHHE OTPE3Ka BUTOH ITaphbl MEXKJLY JIBYMs HEIO-
CPEICTBEHHO CBA3AHHBIMU y3/aaMu (cTaHmusMu u xabamu) He Goxee 100
M.

Cern, mocrpoennble Ha ocHoBe cramjgapra 10Base-T, obiamator mo
CPABHEHHIO ¢ KOaKcuaJbHbIMEU Bapuantamu Ethernet’a (10Base-2) muo-
TUMU [IPEUMYIIECTBAMA. DTHU IIPEUMYIIECTBA CBA3AHBI C Pa3/eIeHneM 06-
1mero (pU3MIEecKoro Kabess Ha OTIAe]bHbIEe KabeJbHbIe OTPE3KU, ITOIKIIIO-
YeHHbIE K [EHTPAJIHHOMY KOMMYHHUKAIIMOHHOMY ycTpoficTBy. W1 x0oTs J10-
TUYECKN 9TU OTPE3KH IO-IIPeKHEMY 00pa3yioT OOIuil JIOMEeH KOJIIH3UM,



T-oBpasHbIiA T-oBpasHbiA

paseem pasbem
T

i Mhata Mnara ks
Pashel | eheme Bhemet Pasben
10BASE2 10BASE2 BMC
Paboyee mecTto Pabovyee mecto
none30EaTEN A nonesoBaTENA

KoakcuaneHeil kabens RG-58

Puc. 16. Cxema noakmaodeHust pabodero MecTa ImoJib30-
BaTeJist B JJoKaJibHOI cetn 10Base-2 ¢ KoakcuabHBIM Ka-
6enem

ux (u3nIecKoe pasz/iesenne I03B0JIIeT HHINBIIYAIbHO KOHTPOJIUPOBATD
WX COCTOSTHUE W WHINBUIYAJIBHO OTKJIIOYATD B CJIyIae HEUCIIPABHOCTH HA
KaKOM-JT00 KabesIbHOM OTpe3Ke: 0OPBIB, KOPOTKOE 3aMBIKAHNIE WJIH HENC-
MIPABHOCTH CETEBOTO AJIANTEPa. JTO OOCTOATETHCTBO CYIIECTBEHHO 00JIer-
qaeT IKcIIyaranuo dosbmux cereit Ethernet.

8. Kabesib BuTOI mapbl

OcobenHoCTh Kabejisi BUTON ITapbl B TOM, YTO 33 CYET IIEPEBUTHIX
MeKIy CODOIl TOYHO C OIIPeJIeJIEHHBIM IArOM IIap IIPOBOJIOB Kabeh Ha-
quHAeT 00J1a/IATh BOJHOBBIMU CBOMcTBaMU (KpoMe (DYHKIUY [IPOBEICHUS
JIEKTPUIECKOIO TOKA). DTOT (haKT [O3BOJILET €My CTaTh CPEJION Jis 11e-
pelatin BBICOKOYACTOTHOrO curHasa. Kpome Toro, Hajan4dne HABUBKU Jle-
JIAeT TePeJIaBAEMbIl CUTHAJI JIOCTATOYHO YCTONYMBBIM K BHEITHEMY 3JIEK-
TPOMArHUTHOMY U3JIydeHuio. JIes10 B TOM, 9TO CUTHAJ OJITHOBPEMEHHO TIe-
peziaercsi o 0OOMM IMEPEBUTHIM MEXK Ty cOOO0#l MPOBOJIAM U B CJIydae BO3-
HUKHOBEHUS HABOJKM C OOJIBINON T0JIeil BEPOATHOCTH B 0OOMX ITPOBOJIAX



MIPOU30IIET TPUMEPHO O,I[HH&KOBOE U3MEeHeHne MoTeHnuasa. A B npu-
HUMAIOIIEM YCTPOICTBE OIEHNBAETCS PA3HOCTD ITOTEHITUAJIOB MEXK Y IIPO-
BOJ[AMU, [TIO3TOMY PE3YJIbTAT IIOMeXHU OYIeT I IPUEeMHIKA ITPAKTHIeCKN
HEe3aMeTeH.

CraniapToM OIIpe/IesieHa Ceayomiast Konuryparus kabesst BUTOR
napbl 5 kareropun (UCIOJIB3YIOMIEHcs JJId OCTPOEHUsI ceTeli mepemadu
JIAHHDBIX): 4 mapbl MEPEeBUTHIX MEXKJY cOOOH MPOBOAOB (OOBUTHIX eIle U
MeXKy CcOOOH C OIPEJeJEHHBIM IIArOM), IIOMEIIEHHBIX B IJIACTUKOBYIO
00os10uKy. st KaKaoro u3 8-Mu IPOBOJIOB CTAHIAPTOM 3aKPeIlIeH CBOM
[[BET, [IPUYEM OJIMH IIPOBOJ, M3 BUTON Mapbl OKPAIIEH CILJIONIHBIM IIBe-
TOM, & BTOPOI — IIyHKTUPHBIM. [[BeTa MPOBOIHUKOB CJIEIYIOIINE: OPAH-
2KE€BBIi, OeJIbIil C OpaHXKeBbIM, TOJiyDOoil, Oesblil ¢ ToJyObIM, 3€JIeHBIH,
OesIbIil ¢ 3eJIeHbIM, KOPUYIHEBBIN, OEIbIil ¢ KOPUIHEBBIM. Tako#l TUIl Ka-
Gens naspisaerca UTP (Unshielded Twisted Pair) — HesKpaHUPOBaHHASL
BuTasi mapa. s yMeHbIeHusT BO3JefiCTBAsI BHEITHUX SJIEKTPOMAIHUT-
HBIX BO3JEUCTBUI BBIYCKAKOTCS 3AIUINECHHBIE BADUAHTHI Kabejist BUTON
napol. FTP (Foiled Twisted Pair) — dosbrupoBannas BUTasl napa, U3-
nesire, B ocHoBe nmeomee UTP, Ho momoHNTEIbHO IEPEBUTHIN ITPOBO/T
00EpHYT aTIOMUHIEBOMH (DOJIBTOM, SKPAHUPYIONIEH BHEITHUE BOJTHOBBIE ITO-
mexu. Bostee HasiexkeH u ynober B ucnionb3osannu Bapuant STP (Shielded
Twisted Pair) —sKpaHupoBaHHas BUTas Hapa, Kabe/ib, MM BMECTO
doabru omIeTky U3 NPOBOIOB, YTO HOBBINIAET €r0 HAJIEKHOCTH (hoJIbra
GoJiee IOIBEPXKEHA [OBPEXKJIEHUIM IIpu crube) u obsierdaer o6paboTKy
(poBoJIOKa Jierye nasiercs, deM osibra). B ciyuae, ecan kabesib mnpes-
CTOHUT IPOKJIAJBIBATH B CUJIBHO 3aIIyMJIEHHOM 3JI€KTPOMArHUTHBIMUA I10-
MexaMU TOMeIeHN:, TpuMeHsiiorT BapuanT SFTP — qBaxkapr sxpanupo-
BaHHBIN Kabesib, MMPEICTABJISIONI KOMOMHAIINIO IBYX SKPAHOB B BUJIE
GboJIbru U OIJIETKH.

s mepeiadn JAHHBIX HCIOJIB3YIOTCH TOJIHKO JIBE BUTLIE IIApBI U3
YeThIPEX, IIOITOMY CYIIECTBYIOT BapHAHTHI KabeJeil, B KOTOPBIX IIPUCYT-
CTBYIOT TOJIBKO JIB€ BUTBIE [IAPbI, UYTO YIelleBjser usjgeine. Kabeab Bu-
TOM Mapbl COEUHSIETCS ¢ PA3JUYHBIMA yCTPOcTBaMu (CeTeBoi ajamrep,
xab) ¢ UCIOJIb30BaHueM paszbeMa crangapra RJ-45.

Kak y»xe ormedasoch pamnee, BUTOMAPHBIH KabesIb UCIOIb3YEeTCH JJIs
noctpoenus cereit crangapra Ethernet 10BASE-T, a rakxke FastEthernet

Hps CcoOOparkeHni CUMMETPUM, «PaBHOIPABHOCTU» KarKJIOI'0 IIPOBOJIA B IIEPEBU-
TOI Iape IPOBOJIOB.



Puc. 17. Kabenb u3 4-x HeIKpaHUPOBAHHBIX BUTHIX I1apD

100BASE-T — cranjapra, JOIYyCKAIOIMIEro Mepeiady JaHHBIX CO CKOPO-
crio 100 Mbit/c. Tannble TuObl ceTell CTPOSATCA HA OCHOBE XabOB U TO-
moJjiornu Tuna <«3se3zaar. g ymobcrBa SKCILUIyaTau IpOBOJ, OT Xaba
K pabodeMy MeCTy He JeJIaloT eJUHBIM, a JeJIAT Ha JIBe 9acTH: Maru-
CTPAJIb U IMATIKOP/I. MarucrpasbHas JIMHUS COEJINHSIETCS C XabOM U Kpe-
MATCsT BJIOJIb MOMEIEHUsI, Ha KOHIIE MMEeT PO3ETKY JIJisl ITOIKJIFOUeHUS
IIOJIb30BATEIHCKOI'O0 OKOHIAHUS — IMATYKOP/Ia. 1aK0oe yCTPOICTBO CETEBBIX
MIOIKJTIOYEHHIT TTO3BOJIAET CAEeIaTh paboduee MecTo H6ojee MOOMIILHBIM, HE
HapyIIas MPOJIOKEHHOH KOH(MUTYPAIIUN CETH.

VkazaHHbIEe 0COOEHHOCTH ITOCTPOEHUSI CETH HAIIN CBOE OTPAXKEHNE U
B 000PYIOBAHUU: JIJIsi MAIUCTPAJIBHBIX Kabesieil BUTOM aphl UCIIOJIB3YOT-
Cs1 IIPOBOJIA, IIPEJICTABIIAIONIIE CODOM eMHYIO MEeIHYIO XKIILY, [I0 KOTOPOi
JIydIlie pacIpOCTPAHSETCs CUTHAJ, HO 9TU IIPOBOa O60jIee 1yBCTBUTEIbHBI
K gedopmarusam. [ TaTIKOPIOB UCHOIB3YIOT TPOBOJIA, COCTOSIINE U3
MHOKeCTBa, 60Jilee TOHKUX YKUJI, KOTOPBIE Jierde IPUCIOCOOIEHbI K U3TH-
6aM, IPHUCYIINUM HOJb30BATEILCKIM OKOHIAHUAM. J[J1s1 coe/inHeHns: BUTO-
mapHbIX Kabejeil 060ux TUIIOB ecTh cooTBeTcTByOmue RJ-45 pazbewmsr,
YVUIUTHIBAIONINE YKA3AHHBIE OCOOEHHOCTH.



Puc. 18. Pasbvem RJ-45 mjs BuToit mapbl cO BCTaBKOIt

9. Cranzapr 100Base-T (Fast Ethernet)
9.1. Paguo-Ethernet.

10. Pacmupenue Ethernet-cetu

Bosnukaer Bompoc: moxkHO Jsin «pacTuTh» Ethernet, T.e. yBenun4n-
BaTh JJIMHY CErMEHTa Kabeyisi M KOJMYIECTBO MAIUH OOJIbINe, YeM I103-
BOJISIIOT ONHMCaHHbIe cTaHgapThl! la, ecTb obopy/ioBaHue, KOTOPOE I03-
BOJIsieT pacmupuTh Bo3dMoxkHOCTH Ethernet, me mapymmas ee oCHOBHBIX
IIPUHITATIOB.



wab KEFJTE
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Puc. 19. Ioakmaiouenne pabodero MecTa moJIb30BATENST
B jiokastbHON cetn 10Base-T BuToit mapoit

Puc. 20. Xab (kouuearparop)

11. HUB (Xa6 nau KOHLEHTPATOP)

Xa6 (nosmopumenv, KoHueHmMpamop, penumep) yxKe yIOMSIHYT B
ormmcanuu ceru crangapra 10Base-T, on coequnsier orpe3ku Kabesist, ycu-
JINBAET CUTHAJI I PETPAHCUPYET €r0 B JOMOJHATEIbHBIE CEIMEHTHI. Xa0bl



IepPEeJIAlOT U3 CEIMEHTA B CETMEHT KaKJIbIil OUT JAHHBIX, JAXKe €CJIU JTaH-
HBIE COCTOST U3 NCKAYKEHHBIX IIAKETOB MJIN [IAKETOB, HE IIPeIHA3HAYCHHBIX
JUIL 9TOTO cermMeHTa. B pe3ysbrare, IPOOJIEMBI OJIHOIO CEFMEHTA MOTYT
[IOBPEIUTH BCEM OCTAJIbHBIM CerMEHTaM. Xabbl HE MOI'YT CJIY2KUTh (DUJIb-
TPOM, KOTOPBIl ObI OrPAHMYMBAJI IOTOK HEKOPPEKTHBIX akeToB. Kpome
TOr0, XaObI TEPEJIAIOT U3 CETMEHTA B CEIMEHT U JIABUHY IITUPOKOBEIIATE b=
HBIX TIAKETOB, PACIIPOCTPaHsis uX 110 Beeit cetn. Korma KommdaecTBo mmpo-
KOBEIATEIbHBIX TAKETOB IPUOJIN3UTCH K IIUPUHE TOJIOCHI IPOITYCKAHUS
CeTH, ee IPOU3BOJUTEIBHOCTb PE3KO CHuKaercd. [IpomsBomuressHOCTH
CeTH TaKXKe IAJAeT, KOIJIa YCTPOHCTBO OTBEYAET HA MAKETHI, HEIPEPbIB-
HO IUPKYJIUPYIOIIHE 10 CETH, UK ITAKETDHI IIOCTOSHHO IIBITAIOTCS JOCTUYID
YCTpOIiCTBA, KOTOPOE HUKOTJA He OT3biBaeTcsd. VTak, MOBTOPUTEDb CIIO-
coDeH JINIIb Ha PETPAHC/IAIIIO U YCUJIEHNe CUTHAJA U ODOPETCS TOJBKO C
€ro 3aTyXaHueM, He pellas npobseMy KOJIIU3Hil.

Xabbl OBIBAIOT HECKOJIBKUX CTAHJIAPTHBIX KOH(MUIypaIuil, pa3imaa-
IONUXCS 110 THUIy W KOJMYECTBY IIOPTOB, & TaKKe MHOJJIEPKIBAEMOMY
crangapry (10/100 Mbit Ethernet). IIpu sroM, B Buiy CBOEH IPOCTOTHI
Hub me cmocobern mMeTh HECKOTBKO MHTEPGEHCOB, K KOTOPHIM OBLIN OB
oK Io9ensl Ethernet-cermenTsl, paboTa B KOTOPBIX BEJIETCs HA Pa3HbIX
ckopoctsix (10/100 Mbit). OrgacTu pematoT 5T 1pobIeMbl yCTPOHCTBA,
HasbiBaeMble Switching hub, mekoropasi nuadoOpMaIus 0 KOTOPBIX OyeT
JlaHa HUKeE.

12. IIpaBuso 4-x xaboB

Crangaprsl pusnyeckoro ypostsi Ethernet jpomyckator ucrosib3oBa-
Hue J10 4-X XaboB, COeNUHSIOMMUX JO D CEerMEHTOB, KayKJIbIil JJIMHON 10
100 MeTpoB, €cau UCHOJIb3yeMble XaObl YIOBJIETBOPSIOT OrDAHMIEHUSM
Ha, JIOILyCTAMbBIE BEJIMIMHBI 33I€PKEK CUTHAJIOB. 1Ipy 3TOM MakcHMaJIb-
Has JyinHA ceTu (PACCTOsSIHUE MEKJLy JIIOOBIMU JIBYMs abOHEHTAMU CETH)
He Oyzger npesbimarh 500 M, 1 Takas KOHMUIYPAIUS TaAPAHTUPYET Ipa-
BUJIbHOE OOHAPYKEHNE KOJIJIN3UU KPAailHUMU CTAHIUSIMU CETH.

IIpaBuia 4-x xab0oB M MaKCUMAaJIbHON JJINHBI KayKJOIO U3 CErMeH-
TOB JIETKO WCIIOJIb30BATH HA, MIPAKTUKE JJIs OIPE/IEI€HUs] KOPPEKTHOCTH
koHdurypamun ceru. OJHAKO 3TH TPaBUIa TPUMEHUMBI TOJBKO TOLJIA,
KOIJ[a BCE COEJIMHSEMBbIE CEIMEHTBI IPEICTABJIAIOT co00it oy dusmde-
ckyto cpey. Ho syt cMenmaHHbIX ciiydaeB, Korjaa B omHoi cetn Ethernet
[IPUCYTCTBYIOT CErMEHTBI Pa3/IMYHBbIX (DU3MIECKUX CTAHIAPTOB, IIPABU-
Jia, OCHOBAHHBIE TOJIBKO Ha, KOJMYECTBE XaOOB M MaKCHUMAJIBHO JJTHHHBIX
CEerMEHTOB, CTAHOBATCH OOJIee 3aIly TAHHBIMU.



Hanuuune namnoro mpaBmiia, Kak M OTPDAHWYEHUN HA JJINHY CETMEH-
TOB, O0BACHSIETCH KOHEYHOCTHIO CKOPOCTH PACIPOCTPAHEHUs] CUTHAJA B
cpene. Ilpu Goubinieit aymue Kabesst KpaifHue KOMITbIOTEPHI MOT'YT HE yCITe-
BaTh PaCIO3HATH KOJUIM3UIO Ha PAHHEN CTaJMK, U [TaKeThl OYIyT TepPsITh-
csl.

JlaHHOE TIPABUJIO HE MO3BOJISIET M30EeKATh APYToil MPOOIEeMbI, KOTO-
pasi IMPOSIBJISETCH NP OCTPOSHWM CJIOKHON Koudwuryparmu Ethernet-
CerMeHTa ¢ DOJIBINUM KOJIMIEeCTBOM MIO/IKJIIOYEHHBIX aDOHEHTOB—3TO POCT
BEPOATHOCTH KOJIJIU3UI P POCTE KOJIUYECTBa II0JIb30Bareseil. Pemars
JIAHHYIO MPObJIeEMy TIPU3BAHbBI YCTPOICTBA, pacCMaTPUBAEMbIE JAJIEE.

13. Switch (unu Bridge)

Crenyroree ycrpoiictso st paciupenust Ethernet — Bridge (moct)
WM COBpeMeHHoe ero HazpaHue Switch (kommyTarop). Kak u nosropu-
Tesib, Switch Moxker coequHSTH cermMeHTHI WU JioKaabHble cetu. OHa-
ko0, B ormimune or Hub, Switch mo3Bosser paszdouTh ceTb Ha HECKOIHKO
CErMEHTOB, U30JIMPOBAB 34 CUeT ITOro YacTh Tpaduka. Hampumep, eciun
TpadUK KOMIIBIOTEPOB KAKOI'O-TO OTJIEJA <«HABOJIHSIET» CETh MaKeTaMH,
YMEHbIIIasl ee MPOU3BOIUTEIBHOCTD B I1€JIOM, TO C IIOMOIIBI0 Switch mox-
HO BBIJIEJTUTH 3TU KOMIIBIOTEDHI B OTIE/IHHBIN CETMEHT U U30JIUPOBATH €r0
oT ceru. YcrpoiicTBa Tuia Switch permaroT cieryromniue 3aadm:

® YBEJIMYUBAIOT Pa3MEpP CETH;

® YBEJIMYMBAIOT MAKCUMAJILHOE KOJIMIECTBO KOMITBIOTEPOB B CETH;

® YCTPAHSIOT Y3KHE MECTa, [MOSIBJIAIONINECS B PE3YJIBTATE TIOIKIIIO-
YeHUS M30BITOYHOIO YUCIIa KOMITBIOTEPOB, U KAK CJIeJICTBUE, BO3-
pacranus Tpaduka; Switch’u pasbuBaroT 1eperpyKeHHy0 CeTh
Ha OTJIeJIbHbIE CEIMEHTHI C YMEeHbIIIeHHbIM TpadukoM. B urore
KaxKJiasl moJjiceThb Oyier paborarb 3pHeKTUBHO.

® COCMHSIIOT PA3HOPOIHBIE (DU3MIECKNE HOCUTEIN, TAKNE KAK BU-
Tas 1mapa U KOAKCHAJbHBIN Kabesib;

® COEJIMHSIIOT PA3HOPOJIHBIE CEIMEHTBHI CETH U IEPEHOCIT MEXKJLy
HUMU ITIaKETHI.

Pabora komMmyTaTropa ocHOBaHA Ha HPHUHIUIE, COIVIACHO KOTOPOMY
KaKJIbIi y3eJI CeTH MMeeT yHUKAJbHBIN ajpec, Switch mepesaer makersr,
UCXO/Isl U3 ajpeca y3Jia HasHadeHusi. MOXKHO cKazarb, yro Switch’m 06-
JaJJAl0T HEKOTOPBIM «MHTEJJIEKTOM», IIOCKOJIBKY U3y4aloT, KyJa CJIeIyeT
HAIPaBUTH JaHHble. Korjga makersl mepemarTcst depe3 Switch, nanmbre
00 ajpecax KOMITBIOTEPOB COXPAHSIOTCH B €r0 OIEPATUBHOIN HAMATH, HA



WX OCHOBE BBINOJITHSAETCS MOCTpOoeHne TabJuIbl MapiuipyTu3anun. B Ha-
qajie paboTel Tabsmia Maprpyrudanun Switch’a mycra. [Ipu nossiaennn
makeTa OT Kommbiorepa ¢ ompejeiaenabiMm MAC-anpecom X Ha HEKOTO-
pom mopry I, B Tabuily MapIipyTU3alid BHOCUTCH WH(MOPMAIHS, 9TO
KOMITBIOTED ¢ ajipecoM X HaxoiurTcs Ha mopry 1. Ilpu nosisiienun cie-
JIYIOITETO TTaKeTa, IPexKJe 9eM Pa30CcjaTh ero 110 BCeM mopraMm (Kak 3To
nenaer Hub), y Switch’a npoucxonur mpoBepka, HET Jiu aJpeca oLy daTe-
Jist B TabJIAIE MApIIPyTU3Auu. ECIU eCTh, TO MaKeT MOCHIIATCS TOIBKO
HA COOTBETCTBYIOIINI [IOPT, HE 3aCOPsisi OCTAJIbHBIE KAHAJIBI, €CJIU XKe HeT,
TO yCTPORCTBO HOCTyIaeT Kak oobraublii Hub, To ecth pacchliaer maker
BO BCe IOPTHI, KPOME TOr'0, Ye€pe3 KOTOPBIl OH OBLI JOCTABJIEH.

B cuny toro, uro Switch He pacmpocrpansier makeTsl HAIPSMYIO,
a coxpaHsieT ux B Oydepe, U JIUIIb TOTOM [E€PEHAIPABJISIET M0 Hy>KHO-
My aj[pecy, BO3MOXKHO OJIHOBPEMEHHOe MOJKJIoueHne K Switch cermen-
toB Ethernet, B KOTOPHIX CUIHAJI IIEPEIAETCA ¢ PA3HON CKOPOCTBIO (T. €.
MOIyT OBITH HECKOJIbKO IIOPTOB, paforarommx Ha ckopoctu 10 Mbit/c
u Heckosibko Ha 100Mbit/c). B cuiy pasimyHbIX IPOIYCKHBIX CIIOCOO-
HOCTel KaHajoB, Switch MoxkeT mMeTh MeXaHW3M odepejieil Ha MOpPTax,
JUTNHA KOTOPBIX 3aBUCHUT OT CJOXKHOCTH (& COOTBETCTBEHHO U CTOMMOCTH)
Switch. B caMbIX IIpoCTBIX BapuaHTax OYepellb MOYKET COCTOSATH BCEro U3
osiHO# siueiiku. Ilpu npeBbilieHnn 00beMa OvYepe Iy BHOBb IIPUIIEIIITIM
[IAKEeTaM OTKa3bIBAETCA B OOCIyKUBAHAU (OHU BLIOPACHIBAIOTCS ).

Cerb, mocrpoennas ve Ha Hub, a ma Switch, HaspBaerca switched
Ethernet. B Takoit koHUryparmnm mpaBuiIo IeThipex XaboB MOXKET HApY-
IIATHCS.

3 npuBeieHHOTO KpaTKOro omucanus Switch BUIHO, YTO ero ycTpoii-
CTBO CYIIECTBEHHO cJioykHee, ueM y Hub, cooTBeTCTBEHHO €ro cTonMoCTh
BbIlIe. B KauecTBe HEKOTOPOTO «CPEHErO» PEIIeHUs UCIOIb3yeTCs T. H.
«cBuuytomuii xab» (Switching hub). Hannoe ycrpoiicTBo siBisiercs ru-
opugoM Switch u Hub. BosmoxKHBI JiBa BapraHTa TAKUX YCTPONCTB:

® BapHUAHT, IIPU KOTOPOM B OJTHOM KOPILyce ToMeratTcst 18a Hub,
Mex 1y KoTopbiMu ycranoBieH Switch. Takas kouduryparms
[IO3BOJISIET PA3/IEJIUTH CETh HA JIBA CEI'MEHTA, a B JOIOJIHEHUE
kaxkipiii Hub Moxker paborars Ha pasHBIX CKOPOCTSX, a Switch
KOHBEPTHUPOBATH ITAKETHI MEXKJTy HUMU;

e BTOpPOIT BapUaHT IpeicTaBisger coboit yrupomeHHbii Switch, myis
KOTOPOTO KaHAJI B3AUMOJIEHCTBUS MEXKLY TIOPTAMHU MOXKET OBITH



TOJIBKO OJMH, IIO3TOMY B KaXKJIbliI MOMEHT BpPEMEHU Iepejia-
9a OCYHIECTBJIAETCA TOJIBKO MEXKJy JBYMdA HalIPaBJICHUAMH, &
ocTaJIbHble OXKHUJIAIOT O4Yepe/Iu.

14. Router (mapmpyrtusarop)

B Ethernet-cersix poyrepnr (Router) Boimonasior Ty ke dbyHKIUIO,
qr0 u B cersx crangapra TCP /IP. [loayuas naker ¢ MAC-anpecom nosry-
qaTesist, poyTep IpeodbpasyeT aJIpec o JIOKAJIbHOM TabJiniie COOTBETCTBUSA
B ero IP-azpec u, corsacHo cBoeit Tab/IUIlEe MAPIIPYTU3AIUN, OTCHLIAET
[aKeT B II0JICeTh, KOTOPOW JAHHBINA aJpec HpUHAIeKUT. [Ipu mosryde-
HUU 2Ke ITaKeTa U3BHE IIPOUCXOJUT 0obpaTHoe rpeobpasoBanne [P-anpeca
B MAC-ajpec u nochuika makera B pasjeisembrit cerment Ethernet. Ta-
KM 00pa30M, UCIIOJIF30BAHNE POYTEPOB IIO3BOJISET CBA3ATDH JIPYT C JAPY-
rom cermeHTbl Ethernet, me mapytmast mpuHIAIOB (YHKITMOHUPOBAHUS
Ethernet-cern.

15. IIpaBuiio mocTpoeHUsi CMENIaHHOU ceTu

Ecin B mpoektupyemoit Ethernet-ceru mmanupyercst ncnoJsib30BaTh
Hub, Switch u Router, To asropurm pacdera ee paboTOCIIOCOOHOCTH CJIe-
AYIONIUii:

(1) mapucosarb rpad ceru, HOMETUB HA HEM [IEPEUUCICHHOE CETEBOE
000pyIOBaHIE;

(2) ymanurb Bce BepIIMHBI, B KOTOPBIX HOMelleH Switch Bmecre co
CMEKHBIMU pebpaMu, Ipad pacrajercs Ha KOMIIOHEHTBI CBSI3-
HOCTH;

(3) yuanurb Bce BepIIMHBI, IIOMEYEHHBIE POYyTEPAME, & Ha KOHIAX,
TOJTXO/IUBIIUX K 9TUM BepIIHMHAM pebep, TOMeCTUTh aGOHEHTOB;

(4) B 1OJIyYE€HHOM MHOIOCBSI3HOM rpade OCTAHyTCs OJHU Xabbl, U
JUIST KayKJI0M MX KOMITOHEHT CBSI3HOCTHU JIOJIXKHO BBITIOJIHSITHCS
[IPaBUJIO Y€THIPEX XabOoB.

HonoHUTEIFHO HAKIaAbIBaeTCA orpanntenne: B Ethernet-cersx me
JIOJIZKHO OBITH IIUKJIOB, B KOTOPBIX MCIIOJIB3YIOTC TOJbKO Switch u Hub.
B caydae BO3BHUKHOBEHMsI TAKOI'O IMKJIA BO3HUKAET [UKJIMYECKOE pPac-
IIpOoCTpaHeHue HakeroB u nospiaenue KoHdumkros MAC-anpecos. g
MIPEIOTBPAIIEHUsT 3TOTO B KaXKIOM ITUKJIE JOJIXKEH HAXOTUTHCA POYTEp.



16. O1ieHKa KavdecTBa yCJayT

B mporiecce pa3BuTus ceTeil MOsIBUIOCH OHSITHE KA4eCTBA YCJIYT —
QoS (Quality of Service), T.e. craBuTcs BOIpOC 00 yCTOWYIMBOCTU 3HA-
JeHuil TakKux Oa30BBIX MAPAMETPOB CETU KaK IMPOILYCKHAs CIIOCOOHOCTH U
3a/iep:KKa. BO3HUKaeT TakKe IMOHsSITHE TapaHTHpoBaHHOrO QoS, rie ra-
PAHTUPYETCsI, ITO MPOIYCKHAsT CIIOCOOHOCTH Oy/IeT He MeHee, a 3aepK-
Ka — He OoJiee HEKOTOPOIt BeandnHbl. JlocTuraercs 910 IyTeM pPaccTaBJie-
HUsI IPUOPHUTETOB B OOCIIY?KUBAHUU OYepeJieil /i IPUBUIETUPOBAHHBIX
[IAKETOB.

it peasm3anuun BO3MOXKHOCTHA T'apaHTHPOBAHHOIO KAYeCTBa, YCJIYT
CEeTH CyIIEeCTBYeT crenuajibabii mporokoa ATM. B nem crenudunupyer-
cs1 ceThb, mocrpoennas na ATM-switch. [list uckmouenust BO3MOKHOCTH
MOHOITOJIM3AINN KAHAJIA UCIIOJIb3YIOTCs TAKEThI PAa3MePOM BCero B H3 Oaii-
Ta, 9TO JIaeT BO3SMOXKHOCTH rapaHTUPOBATH, CKOJIBKO BPEMEHH OJIMH ITAKeT
saruMaeT KaHajl. CaM IIPOTOKOJI ODUEHTHPOBAH Ha, «COEIMHEHUEY, TO €CTh
KaXKJIblif aDOHEHT, MpeXKJe YeM HAJaTh Iepeiady JIaHHBIX, Pe3ePBUPYET
KaHAJ CBSI3W JI0 TOJIyYaTeNsd ¢ YKa3aHueM TPeOYeMbIX XapaKTEPUCTHUK.
Ilepesada HaunHaETCA TOJIBKO IIOCJIE TOTO, KAK TAPAHTUPOBAHHBIN KAHAJ
mocTpoeH. Takye TeXHOJIOIuHM TPeOYIOTCH, IPEXKJe BCErO, JJIA TapaHTH-
POBAHHOII ITepeladu MOTOKOBOTO ayJ/M0 U BUJEO CUTHAJA, JIJIs KOTOPBIX
CJIUIITKOM OOJIBITIAsT 3a/ePXKKa WK TOTePsi aKeTa 000PAIUBAIOTCS MCKaA-
2KEHUEM TePEeJIavdn U MEPEOChLIKa JTAHHBIX OECIIOjie3Ha, TaK KaK IoTped-
Jienre wHMOPMAIINY UIAET B PEabHOM BPEMEHHU.

17. ITocTpoeHue peruoHaJbHBIX ceTeii

B Teme mocTpoenust permoHaabHON CETH OHUM U3 KJIIOUEBBIX MOMEH-
TOB OylIeT ee MaA0000H#CcemHocms WA CaMOOKYNAEMOCMDb, TIOITOMY JI0-
CTATOYHOE BHUMAaHUE OYIET yIe/IsiThCsl (DUHAHCOBOI COCTABJISIONIEN ITOM
3agaun. JIpyrue acmekThbl, KOTOPbIE TAKXKe OYIYT M3yIaThCS - 9TO Opra-
HU3AIMMOHHAS COCTABJISAIONIAA, a8 TAKYKE TEXHIIEeCKAsT U TeXHOJIOTTIeCKasT
6aza. Bce paccmarpuBaeMble BOIPOCHI OYAyT MPUBSI3AHBI K POCCHNCKOI
JIeCTBUTEILHOCTH, 8 IPUMEPBI OpaThCs U3 OIBITA TOCTPOEHUST MaJTOOI0 -
KeTHOI ceru ropoga Ilepeciasiisi-3ajecckoro.

18. ITpuHIMOBI TOCTPOEHUS HAIIMOHAJIBHOI ceTn

Poccus obsraziaer psigom ocobeHHOCTEH, OTHA U3 KOTOPBIX —3TO OIPOM-
HbI€ TEPPUTOPUU C OTHOCHUTEJILHO HU3KOW IJIOTHOCTBIO HACEJIEHWS, I10-
9TOMY BOIIPOC JOPOT W KOMMYHHUKaluii crout mepes Poccueit nambosee



Puc. 21. Crpykrypa HAImOHAILHOM ceTn

0CTPO, BO3MOXKHO, JlazKe OCTpee, ¥ueM I JIpyrux crpan. HanuonasabHas
TEJIEKOMMYHHUKAIIMOHHAS KOMIIBIOTEPHAS CeTh Jijisi POCCHUU —3TO OJUH n3
OCHOBHBIX (PaKTOPOB DAa3BUTHS IKOHOMUKHU, COIUAJBHON U JPYruUX 00-
sgacreii. OOIIMe MPUHIUILI TIOCTPOEHUST CETU HAIMOHAJIBLHOTO MACIITa-
0a, eciM IOJXOJUTH K 9TOMY BOIPOCY PAIMOHAJIBHO, MOXKHO HU3JIOXKUTH
CJIJIYIOIIUM 00Pa30M: JIJIsi TIOKPBITUST BCEil TEPPUTOPUU €IMHON CeThIO,
HEOOXOIUMO CO3/aTh HAIMOHAJBHYIO MATACTPAJIbHYIO CEThb, KOTOpas ObI
coeHsIa Obl MEXKJy coDOli BCe KPYIIHBbIE ropoja (Haupumep, 00JacT-
Hble [eHTPbl). To ecTh Tpebyercs IOCTABUTH POYTEPhl BO BCEX KPYIIHBIX
ropo/iax U COEJIMHUTH UX CKOPOCTHBIMH M HAJIEKHBIMHU KaHAJAMU CBA3U.
Ot 6a30BBIX y3JI0B JIOJIZKHA OTXOJIUTh PErnOHaJIbHAsI CEThb, O0bEINHSIIO-
mast 6osiee MesIKue ropojia (Halpumep, paifoHHBIE TIEHTPHI), OT KOTOPBIX
crpouTcst Oojiee MeJIKas CeTh MYHHUIIUIAJIBHOTO YPOBHSI, COEIUHSIOINIAs
HEITOCPEICTBEHHO KOHEYHBIX aDOHEHTOB — YaCTHBIX JIAIL U OPTaHU3aInN
OrneHnM KOJIMIeCTBO TpeOyeMbIX 3aTPAT HA CO3J[AHUE TAKOTO TUIIA Ce-
. OrpaHIYUM KOJINIECTBO Y3JI0B MATUCTPAJIBHOTO YPOBHS COTHEH (1pu-
MepHOe KOJIMUYECTBO 00JacTell), CpejiHee KOJIMIeCTBO PAROHHBIX IIEHTPOB
B Kax ol obiactu nopsinka 10. Takum o6pazom, MarucrpajibHasi 9acThb
BKJIIOYaeT B cebs mopsiaka 1000 y3/10B 1 KaHAJIOB, KOTOPBIE CTOSIT BIIOJIHE



pasymubIX jJeHer. [lepexost Ha camblit HU3KU yPOBEHb PAUIIEHTPOB, IO~
ayuaem 1opsaok or 10000 no 100000 aGoneHTOB (B II€PCHEKTHUBE) 1JIst
OJTHOTO PAMOHHOTO TieHTpa. JIerko BHETH, YTO KOJUYIECTBO CTPYKTYD-
HBIX €JIMHUI[ CETU Ha yPOBHE MarucTpaJiid U Ha KOHEYHOM yPOBHE pa3-
HUTCsI B COTHM M Thicssuu pa3. OTCro/ia HECJIOXKHO CIeJIaTh BBIBOJ, 9TO
denepaabHOMY OIOJIKETY CKOpPell BCEro He ymacTcs MPOMUHAHCHPOBATH
MMOCTPOEHUE JINHUH TEJIEKOMMYHUKAIUNA HETIOCPEICTBEHHO 10 KOHETHOIO
HOJIb30BATEJs, OJHAKO BIIOJIHE MOXKET (U JOJI?KeH) ObITh HOCTPOEH Ma-
TUCTPAJIBHBI ypOBeHb cern. B mrore mosydaem, 9To mpobsema co3/ia-
HUsl CEeTH PErHOHAJILHOTO YPOBHsI HA CErOJHSIIIHUI JIeHb B KOHKPETHOMN
crpane Poccust MoXKeT OBITH pellieHa TOJIBKO CAMOCTOATETHHO KUTEISIMU
KOHKPETHON MECTHOCTH Ha CBOU COOCTBEHHBIE CPEJICTBA.

Ob6paTuMcest K BOIIPOCY O TOM, KaK UJET MOCTPOEHUE TOCYIAPCTBOM Te-
JIEKOMMYHUKAIIMOHHOW CeTH MArucTpajibHOro ypoBHs. Q030D BBITIOJHEH-
HBIX B 9TOM HaIlpaBJIEHUU PabOT IMPUBOIUT K BBIBOILY O HEPAIIMOHAJIBHOM
IJIAHMPOBAHUU W BJIOXKEHUU CPEJICTB. BMecTo TOro 4robbl CKOHIIEHTPU-
pOBaTh PECYypPChl HA PEIeHre 33)1a91 MOCTPOEHUsT €IUHON HAIIMOHAJIHLHON
MATUCTPAJIBHOM CeTH, TMPOUCXOJIUT CO3IaHNEe MHOXKECTBA JyOIUPYIONIIX
JIpYT Jpyra BeJIOMCTBEHHBIX U CIENUAJM3UPOBAHHBIX CETeil, TAKUX KaK
HayunoobpasoBareiibHasi ceTh, ceTb POCCHUICKUX YHUBEPCUTETOB, CETh
enrpobanka P®, Coepbanka, Cers 115 IpoBeieHns BEIDOPOB, ceTh a3-
IIpOMa, BOEHHBIE ceTh U T. 1. Kpome sedomcmeennbix cemeti ¢ noaumukos
(To ecTb cereil, MOIKIIOUUTHCA K KOTOPBIM MOXKET TOJILKO OIPEIeJIeH-
HBIA KPYTI' a00OHEHTOB— 3aKPbIThIE CETH) CYIIECTBYIOT CETH 0€3 OJIUTUKH,
Kommepueckue cemu, Takue Kak PocresekoM (KOMIAHWsI, YHACIEIOBAB-
masi TeJIEKOMMYHUKAI[MOHHBIE CeTH, cyinecTBoBasiue erte npu CoBer-
ckom Coroze), Tpancrenekom (gouepHsis Kommanug Munucrepersa iry-
Teit coODIIEHNsT, KOTOPOE MPOKJIA/IBIBAET OIITOBOJIOKOHHBIH KabesIh BJIOJIh
UPUHAJJIEZKAIIUX UM YKeJIe3HOJOPOKHBIX IryTeii) u T. 1. Hasmno kpaitnss
He3hHEKTUBHOCTD pENTeHnst 3a/[a91 IPU HETOCTATOTHOM (PUHAHCUPOBA-
Huu. Jljisi cpaBHEeHMsT 0OPATUMCs K OIBITY JAPYTUX CTPAH U PACCMOTPHUM,
KaK MM yJIaJI0Ch PEIIATh TY YKe CaMylo Mpo0JIeMy CO3IaHUs MaruCTPa/Ib-
HOIi CeTH HAIMOHAJIBHOIO YPOBHSI.

19. I'mobaJsibHasi onroBoJsiokoHHas nHunnarusa CIITA

O6parumcst K He camoii 6eHoit crpane — CoelMHEHHBIM 1iTaTaM Ame-
puku. Pacemorpum cerb Munucrepcrsa o6opounr CITTA (unaue TTenta-
IOH) U KJII0UeBYIO Gpasy «2400aabHas 0ONMOBOAOKOHHAHA UHULUGTNUBE >,
10JT KOTOPOU TIOHUMAETCs, ITO, BO-TIEPBBIX, 00opoHHoe Begomcrso CIITA



B KadecTBE CPeJibl Mepejiadd JIAHHBIX PACCMATPUBAET OIMTOBOJIOKHO IO
MPUYUHAM BBICOKOH IPOITYCKHON CIOCOOHOCTH M 3aIlUThI OT IIPOCITYIITH-
BaHus (CUIHAJ He BBIXOIUT 33 OUTOBOJOKHO B OTJIHMYHE OT MEIHOIO Ka-
6eJis, B KOTOPOM PAacCIPOCTPAHAETCS SJIEKTPOMATHUTHAS BOJIHA, KOTOPas
CYNIECTBYET U BHE HErO, U CYIIECTBYET BO3MOXKHOCTH CHUMATH CHUTHAJ
33 CYET BHENIHUX HABOJIOK), BO-BTOPLIX, IIPEJIIOIAraeTCs IOBCEMECTHOE
UCTIOJIb30BAHNE KAHAJIOB MEPEIadn JIAHHBIX, BIUIOTH JIO HCIIOJIb30BAHUS
ONITOBOJIOKHA Ha ToJie 60si. OTHAKO BO3HUKAET BOIPOC, KAK II€Pe/IaBaTh
JIAHHBIE HA OOJIBINNE PACCTOSIHUSA, €CTh JIU COOCTBEHHAs BOEHHAs] MAru-
crpanb? OxaswiBaercsi, BoerHoe BegomcTBo CIITA wucmosnbsyer ajst 1e-
pejadn JIAHHBIX OOBIYHBIE TPaXKJIAHCKUE KAHAJbI CBI3M, apeHjys UX y
KOMMEpPYECKIX KOMIIaHuii. Bormpoc o coBIIIOIeHnn CeKPeTHOCTH JTaHHBIX
HAXOJMTCS B KOMIIETEHIIUU CIEIUANCTOB 10 Kputrrorpadun. CoBpemen-
HBbIE METOJIbI IMUMPOBAHUS TAPAHTUPYIOT HEOOXOIMMBIE YCJIOBUS CEKPET-
noctu. PaccMoTpeHHBIN TpuMep elne pa3 JeMOHCTPUPYET, YTO CO3IAHUE
MHOKECTBa, CIIEIUATN3UPOBAHHBIX ceTell Kpaiine Hea(hDEKTUBHO.

20. ITpuHIMOBI TOCTPOEHUS YKOHOMUYECKU IPPEKTUBHBIX
PEruoHAJILHBIX CeTeil

[IpenBapurenbHble PACCYKIEHUS OKA3BIBAIOT, YTO [IPU HOCTPOSHUH
PErMOHABHBIX CeTeil KJIaTh MOMOIIM OT TOCYJApCTBa HE PUXOIUTCS,
a 3ajlada, KOTopasi CTOUT Iepej HAMU — Ha TOPSJIKN CJIOYKHee, 9eM Te,
KOTOPBIMU 3aHUMAETCsI TOCYIapCTBO. Y YUTHIBasi, 9TO BCsl (DUHAHCOBAsI
HArpy3Ka [IPU IIOCTPOEHUH PErnOHAJBHON CeTH JIOXKUTCS Ha XKUTEJel pe-
THOHA, MMOKYTATEJbHAsT CIIOCOOHOCTDh KOTOPBIX HEBBICOKA, JI€JTAEM BBIBO/I,
YTO UCIIOJIB30BATH 3aTPATHBIE TEXHOJOIUHU He MPEJCTABJISIETCS] BO3MOXK-
oM. Tpebyercs pa3paboTaTh U peaan30BaTh IKOHOMUIECKN P deKTrB-
HbIE CeTeBble TeXHOJIOrUU. JaHHas [IOCTAHOBKA 3aJIa4i HAKJIA/IBIBAET Ce-
Pbe3HbIE OTPAHWUYEHUS Ha HMCIIOJIb3yeMOoe 0DOPY/IOBAHNME W ITPOIPAMMHOE
obecrievenne, B YUCje KOTOPBIX OTMETHIM:

(1) OTKa3 OT 3aKOHYEHHBIX CETEBBbIX PELIeHuil /1j1s npoBali-
nepoB (B cuity KpaifiHeit oporoBusHbl nocienux ). Cymecrsy-
IOT TaK HA3BIBAEMbIE «3aKOHUYEHHBIE CETEBBIE PEIEHUs» — IIPO-
deccronanbHble N3N, OJHOCTHIO I'OTOBbIE JIJIsi BBIIIOJIHE-
nus Tpebyembrx dyuknmit. [Ipu stom, mpu Oamxkaiiem pac-
CMOTPEHNH Takoe IpodecCroHaIbHOE 000PY/I0BAHIE IIPAKTHYe-
CKH HUYEM He OTJIMIAETCS OT IOJIb30BATEILCKOrO B ITaHe (DYHK-
IIMOHAJILHOCTH, B HEM JIMIIb Y/IEJIEHO JIONOJHUTEHbHOE BHUMA-
HU€ HAJIE’KHOCTHU, OJHAKO CTOMMOCTDb STHUX U3JEUil BO MHOIO



pa3 MepeKphIBaeT CTOMMOCTH AHAJOIUYHON TEXHUKM, MOCTAB-
JIsieMO Ha PBIHOK JIOMAITHUX yCTPOMCTB Jayke ¢ yIeToM J0-
MIOJIHUTEJIBHBIX 3aTpaT Ha obecrievdeHne OOIbIIeN HaIe?KHOCTH.
IIpumepoM Takux pelreHnii MOXKET CJIy:KuTh Web-cepBep, mo-
CTaBJIsIEMbIl B BUJIE CUCTEMHOI'O OJIOKA C IOJIHOCTBIO yCTAHOB-
JIEHHBIM HACTPOEHHBIM TPOrPaAMMHO-AINIAPATHBIM 06ECIIeUeHN-
€M, KOTOPBIil TpebyeTcst TOIBKO TMOICOeTUHUTD K cetr u 1o F TP
IMOMECTUTH CTPaHUIKHU. Takoil moIxos1, pa3yMeeTcs, OYeHb yII0-
OeH U He TpeOyeT HAJIMIUS CIIEINAINCTOB, KOTOPhIe Obl 3aHnMa-
JINCh YCTAHOBKOW U HACTPOIKOIT 3TOr0 cepBepa, OJIHAKO 38 TaKoe
y100CTBO HEOOXOAMMO 3aIIaTuTh B 2-3-4-5 pa3 Jopoxe, 9eM 3a
AHAJIOTMYHBIN KOMIIBIOTED ¢ TeM Ke codTBepoM. pyroit npu-
Mep — 5710 [P-mapripytuzaropsl, rje JujgepoM Ha PHIHKE SBJIs-
ercss pupma CISCO. ITocrasiisieMble €10 MapILy TU3aTOPbI [IPU
O/KaiiIeM pPacCMOTPEHHUH SIBJISIFOTCSI BCE TEMH Ke KOMIIbIO-
TepaMu, OJHAKO, CO CIEINUaJIu3NPOBAHHBIM AIAPATHBIM 00eC-
[eYeHUEeM, YCKOPSIONUM peIlleHre 3aJadi MapIipyTU3AIUN 1
yupasiyieans [P-makeroB. CTOMMOCTD 3TUX U3/e/Uil KpailHe BbI-
cokast: ot 2000-3000 10 mecaTKOB ThICSY A0 TapoB. Itroc K aTo-
My 060pPyI0BaHUE KOMILIEKTYETCS CIEIU(PUIECKUM IIPOrPaMM-
HBIM 00eCITeYeHuEM.

OTKa3 OT KOMMEPYECKOr0 MPOrpaMMHOTI0O o0ecriedyeHusl.
JlaHHBIA TE3UC He TMOAPA3yMEBAET ITUPATCKOE HUCIIOJIH30BAHUE
ITO, Tak Kak cozmaeTcst O0IIEIOCTYIHBIN PeCypc, KOTOPBIi OKa-
3BIBAETCS T0J] MPUCTAJIBHBIM HAJ30POM COOTBETCTBYIONIUX I'O-
CcyJIapcTBeHHBIX CyK0. TakuM oOpa3oM, CKJIAIbIBAETCS CATYa-
Ui, IPU KOTOPOIl BOPOBATH MbI HE MOYKEM, & IOKYyIaTh — HET
JIEHET, TOrJa HAM He OCTAeTCS HUYEro JIPYTroro, Kak I0JIb30-
BAThCsI HEKOMMEPYECKUM, CBOOOIHO PaCIPOCTPAHIEMBIM CO(d-
TBEPOM.

OTka3 oT apeHAb!l KaHaJOB (uHUI cBsizu). [Ipu nocrpo-
€HUU CEPbE3HBIX ceTell ¢ OOJIBIIUM OFOIZKETOM IIPOIIE BCETO Pe-
marTh OpobJIeMy KAHAJIOB CBS3W UX apeHJoi. Y opraHu3aljuii-
BJIJIEJ/IBIIEB TEJIEKOMMYHUKAIIMOHHBIX KAHAJIOB 3alPaIlliBaeTCst
60 dusnveckuit HAGOP HPOBOIOB (HALIpUMED, 2 UK 4 MeJIHBIX
KabeJst), IubO KaHaJ, T.e. HEKOTOPas II0JIOCA [IPOILYCKAHUS B X
1 POBBIX MOTOKaX. Takoil MoaXo OYeHb y100eH, HO Ha Cero-
JHSATHANR JeHb CJIUIITKOM JIOPOT.



OTKa3aBOINCH TPAKTUIECKHU OT BCeX DA30BBIX 9JIEMEHTOB IIOCTPOEHUST
cetn, TpeOyeTcs HANTH UM COOTBETCTBYIOINLYIO 3aMeny. [lepeancium ana-
JIOTUYHBbIE MAJIODIO/IKETHBIE PENIEHNUS:

(1)

ITMTupokoe ncnosib30BaHUE anIapaTypbl MacCoOBOTO MPO-
u3BoacTBa: kjacca IBM PC, rexHosioruii u nsaennii ce-
meticrBa Ethernet (u ap.), a Tak>ke coGCTBEHHBIX aIa-
paTHBIX pa3paboTok. lemeBu3Ha JAHHOI ammapaTypbl 00y-
CJIOBJIEHA, TIPEXKJIE BCETO, €€ MACCOBBIM ITPOU3BOJCTBOM, TOITO-
My OCHOBHOI 3a/iaqdeil IPM KOMILIEKTAIUU CETH OYJeT IIPUCIIO-
cobJieHne Pas3IMIHOIO O0OPYIOBAHUS, IPETHAZHAYEHHOIO JIJIst
KOHETHOTO MOJIb30BATE/IsI K HYXKJIaM TPOBaiijiepa, ¢ BBITEKAIO-
IIIIME OTCIONIAa TPeOOBAHUSIMU K (DYHKIIMOHAJTBHOCTH HAJIE3KHO-
ctu. Yare Bcero BO3MOXKHOCTEIT MAcCOBOIl ammapaTypbl Oy/ieT
JIOCTATOYHO JjIsl TIOCTPOEHUSI CETH, HO U€ro-TO MOXKET He XBa-
TaTh, IO3TOMY IOTPEOYETCsI MCIOIB30BATH COOCTBEHHBIE Alllla-
paTHble pa3zpaboTKU JIJist JOBEJEHUS €€ JIO0 TPeOyeMOoro ypoBHs
HaJIE’KHOCTH W (PYHKITHOHAJIHHOCTHA. BO3MOXKHOCTH HOPabOTKH
IIPOMBIIIJIEHHON AITAPATYPBI BO MHOIOM O0'bSICHSIETCST TEM, 9TO
JIJTsT MaCCOBOTO 0DOOPY/IOBAHUS CYIIECTBYET IIOPOOHAS JIOKYMEH-
Tanys B CBOOOIHOM JIOCTYIIE, UTO BBIFOJIHO OTJINYAET STOT KJIACC
almapaTrypbl OT U3JIeJUil JIOPOruxX OPEH/I0B.

IITupokoe nconoab3oBaHme CBOOOJHOTO MPOrPAMMHOIO
obecrieueHUsi C UCXOAHBIMU TEKCTaMHU -+ COGCTBEHHBIE
nporpaMMubie MoauduKanuu u pazpadborku. 11o1 cBo6o/1-
vbiM IO MBI OyZeM TOHMMATh, YTO «CBODOJHOE» OOO3HAYAET
HE TOJIbKO OecIuiaTHOe, HO M ITOCTABJISEMOE C MCXOJHBIMHU KO-
namu (open source). BaxKHOCTb OTKPBITOCTH MCXOAHBIX KOJOB
COCTOWUT B TOM, 9TOOBI paboTaTh BHE 3aBUCHMOCTH OT MEPBOHA-
YAJIbHBIX Pa3paboTInKOB ucnosb3yemoro [10. 3agactyio MoxkeT
HE XBaTaTh KAKON-TO crienududeckoii (pyHKIIMOHAIbHOCTH, WX
9TO-TO MOXKET paboTaTh HE TaK, MOITOMY BCETJa HY>KHO UMETh
BO3MOXKHOCTH BHECTH HEOOXOJIUMbIC U3MEHEHUs U JIOTIOJTHEHUS .
Kpowme Toro, Hamndme OTKPBITOro KoJia JaeT BO3MOKHOCTD KOH-
TPOJMPOBATH NHGMOPMAITHOHHY IO 6€30IIACHOCTD IIPOJLYKTA, B TOM
YUCJIe OTCJIeXKUBATh HAJMYNE TaK HA3BIBAEMBIX <«3aKJIA0K» —
JIOTIOJTHUTEJILHOM, He aHOHCUPYEeMOil (pyHKIIMOHATIHLHOCTH, KOTO-
pag cpabarbiBaeT 6€3 BeJOMa M0JIb30BaTE sl (THIIA «TPOSTHCKUI
KOHD ).



(3) CrpouresbcTBO COOCTBEHHDBIX JIMHUI IIepeJavu JJaHHbBIX.
Jltst peanm3anuy TaKoO# MTOCTAHOBKH MTOTPeOyeTCsT HATH 1 pea-
JIN30BATh CHOCOOBI TOCTPOEHNUS JENIEBbIX U HAJIEKHBIX KAHAJIOB
Ha PErHOHaJILHOM ypOBHe. /[aHHBIN Te3UC BBIIISIAT CIIOPHBIM,
0COOEHHO TI0CJIE 3asIBJICHHUI O HEPAIMOHAJIBLHOCTU ITOCTPOEHUS
BEJIOMCTBAMU CBOUX OCOOBIX moceTeit. [lesio B ToM, 9T0 OOIIMH-
Hasl CE€Th, CTPOSAIIASICS 3a CUET CPEJCTB aDOHEHTOB U CETh TOCY-
JIApCTBEHHOTO BEJOMCTBa — CyTh Bellu pasuble. Heparmonasib-
HBIM SIBJISIETCS JIBOMHOE, TPOIHOE U T. JI. PACXOJ0BAHUE CPEJICTB
u3 OOIIEro ToCyIapCTBEHHOTO OIO/KeTa, T.€. U3 KapMaHa Ha-
JIOTOILIATEIBIIUKA TOJIBKO IOTOMY, YTO BEIOMCTBEHHBIE UNHOB-
HUKJA HE CMOIVIM WJIU He 3aXOTEeJU JOTOBOPUTHCA O Oojiee pa-
[HOHAJIBHOM DACXOJIOBAHUK CPEJICTB. B cilydae caMoCTosITe -
HOW OILUTATHI CETH MTPUXOJINTCS BRIOMPATH HAMOOJIee JIeIeBoe pe-
IIIEHNe ¥, eCJId B KAKOW-TO MOMEHT CTOMMOCTH apeHJbl KaHAJIa
OyIeT CTOUTH BIIOJIHE MPUEMJIEMYIO CyMMYy, KOTOPYIO aDOHEHT
OyZeT rOTOB IJIATUTH KOMMEPYECKOW OpraHu3alluu, TO He0OX0-
JIUMOCTH B MOCTPOEHUU U OOCIY>KUBAHUUA COOCTBEHHBIX JIMHUHI
CBSI3W OTIIAJIET.

21. TomoJsiorusi peruoHaJIBHOM ceTu

IlepBoHavaabHO BBICOKOOIO/IZKETHBIE CETH CO3JABAJIMCH CJIEJYIONUM
00pa3oM: 3aKylajiaCh W yCTAHABJIMBAJIACH JOPOras aIaparypa, 3aTeM
apeHI0BaJICs KaHAJI C BHEITHUM HoAKjo4ueHueM. Ilocie wero obbsaBiis-
JIOCH O HaJaJle IOJIKJII0YeHnsl aDOHEHTOB, KOTOPbIE MOIVIM JIUOO IO KOM-
MYTHPYEMBIM JIMHUSM IIOJICOE/IMHSITHCS Yepe3 MOJIEM, JIMOO apeHI0BATH
ITOCTOSTHHBIN KaHAaJI, COeJIMHEHHBIN ¢ annapaTypoit. B urtore mosy4yaercs
apXUTEKTypa TUIA 3BE3/Ibl, T/Ie KaXKIbII KaHaJ 3aKAHINBAETCS B OOIIei
TOYKe, HA KOTOPYIO C POCTOM CETH HArpy3Ka OyJeT HEeyKJIOHHO BO3pac-
TaTh. K TOMy ke 3a4acTyio KaHAJIbI OyIyT CO3/1aBaThCs HEPAIMOHAIHHO:
JI7IsT IBYX abOOHEHTOB, HAXOJIAIINXCS 110 COCEJICTBY, MIPUIETCS TMTPOKJIAbI-
BATh WIK apPEHJIOBATH OTJEJIbHBbIC JIMHUU JIO TOYKU MOJIKIIOUEHHS, KOTO-
pasd MOYXKET HAXOJUTLCI Ha MPUINIYHOM PACCTOSHUU, U COOTBETCTBEHHO,
CUTHAJI MEXKJ[y HUMH JIOJI?KeH OyJIeT IPOUTH depe3 MeHTPAIBHYIO TOUKY.
OrnucanHasi apXUTEKTypa XapaKTepHa Jiisi TeslepOHHBIX JIMHUN CBsI3H,
KOTOpas IOBTOPsET aIMUHUCTPATUBHOE JieJIeHNe, cyliecTByIomiee B Poc-
cuu, a IPU CO3/IaHUU CeTeil TaKoe JieJIEHHEe IIPOCTO IIOBTOPSIOCH. Tak,
Hanpumep, TesieoHHbI curaan u3 [lepeciasis B MockBy mepBoHAYABb-
HO ujiet B fpocaasib, rie KommyTupyercs u uaet B MockBy yepes KaHaut,



KOTOPBIi dhusmdeckn npoxomaut depe3d IlepeciiaBiib, mpu 9TOM Iy Th, IPO-
JIeJIAHHBIA CUTHAJIOM, BO3pacTaeT B TpHU pasda. Omnmcannas BBICOKO IEH-
TPaJIN30BaHHAS CUCTEMA MMEET M CBOM ILJIIOC: IPOCTOTY B KOHTPOJIE HA/T
ceTbto. OCHOBHBIM YK€ HEJJOCTATKOM SIBJISIETCSI BOSMOXKHOCTD [I€PErPY3UTh
cucTemy.

BwmecTo Toro 4tobbl cTPONTH CHCTEMY, MTOBTOPSIONLYI0 UCKYCCTBEHHO
CJIOKUBIIYIOCS MEPAPXUIO0, MBI Oy/IEM CTapPAThCS CTPOUTH CETh, KOTOPAs
MTOBTOPSIET TeorpaduIecKoe pacoaokenne 06beKToB. EcrecTBennbie mo-
TPeOHOCTH B KOMMYHUKAITIH JIIOJIEHl B HEKOMITHIOTEPHOM cpejie B 00O
CTEIEHU COCTOSIT U3 JIOKAJBHOIO OOMeHa WH(MOpMAIUell U CyIIeCcTBeH-
HO MEHBINEro ooOMeHa WHMOpMAIUE € yIeJeHHbIMU aDOHEHTAME, B TO
2K€ BPeMs C PA3BUTUEM TEJIEKOMMYHUKAIN, BOIIPOC O TEPPUTOPUATHHON
[IPUBSI3KE areHTa CTAHOBUTCS HEAKTYaJbHBIM. TeM He MeHee, B HbIHEIITHIX
YCJIOBHUSAX MBI BBIHYZK/IEHBI HICKYCCTBEHHO CTABUTDH OAPhEP MEXKTY JTOKAJIb-
HBIMU U IJI00aJIbHBIME KOMMYHUKAITUSIMU, [IPUYIEM [IPEXKIIE BCETO 110 IIPH-
YMHE BBICOKOI CTOMMOCTH BHEITHEro Tpaduka. JlokaabHBIN ke Tpaduk
“MeeT OrPDAHMYEHNE TOJIBKO B BUJIE MPOITYCKHOM CHOCOOHOCTH KAaHAJA U
MOIIHOCTEN OOOPYIOBaHUSA. Y UNTHIBAsI OIMCAHHBIE YCJIOBUS, IOJIYyJIaeM,
YTO PErvoHAJbHAs CeTh JIO/KHA MAaKCHMAJBbHO CIIOCOOCTBOBATH PAa3BU-
THIO JIOKAJbHBIX KOMMYHUKAIINI, YTOOBI OTYACTH BO3MECTUTH HEIOCTA-
TOYHYIO JOCTYITHOCTb BHEIHE!l KOHHEKTUBHOCTH. B CHJIy 3TOro JioKa/ib-
HbIE KAHAJIbI TI0 CBOEIl MPOILYCKHOM CIIOCOOHOCTH JOJI?KHBI CyIIECTBEHHO
[IPEBBINATH BHEITHUE, TAK KAK MMEHHO HA HUX JIO2KUTCH OCHOBHAS Ha-
rpy3Ka.

22. IMosuTnkKa peruoHaJbLHOI ceTHn

OmpemenumMcst, Kakasi KATErOPHUs MOJb30BATENIEH TO2KHA, UMETh BO3-
MO2KHOCTD IMOJKJ/IIOYEHHs K PEruoHAJIbHON cetr. HecoxkHo nmoHgTs, 910
JIIST TOTO, YTOOBI BBIZKATH U YCIIEITHO PA3BUBATHCS PETNOHAIbHAS CETh He
JIOJDKHA COJIEPKATH IIOJUTHKH, TO €CTh ee aDOHEHTOM MOXKET CTaTh JIIO-
6oit KeJraroruii, OyJIb TO YACTHOE JIUIO WM OpraHu3aius. KOHKpeTHO
2Ke IPUYUHBI TAKOT'O PENIeHUs CJIe yIOIne:

(1) sxonomuueckan:
IpU HU3KOM (PUHAHCHPOBAHUU BBOJUTH OTPDAHUYEHUS Ha I10JI-
KJTIOUeHNEe HEePa3yMHO, TaK KaK KarKJblii HOBBINT aDOHEHT IIPU-
HOCHT C CODOIl JIeHbI'H;

(2) mexnonoeuueckas:
73 BBIMIEN3JI0KEHHOTO ICHO, YTO OCHOBHOU apXUTEKTYDPOil JJIst



peruoHaJjbHOI cetn siByisiercst Ethernet, koTopsrit mmeer cepbes-
Hoe orpanndenue Ha paccroguue (200-700 MeTpoB) MexK Ly 060-
pynoBanmeMm. Takum 00Opa30M, y3JIbI CETH JIOJKHBI PACIIOJIa-
raThbCs Ha TAKOM K€ PACCTOSHUM JIPYT OT JPyra B YepTe ropoja,
IIpU 3TOM OBILJIO OBI HEILJIOX0, TIOCTABUB 000PYI0OBAHUE B HEKOTO-
poit TouKe, cOOpaTh BOKPYT HErO KJIMEHTOB. B ropojicKoil uepre
C ee JOCTATOYHO INIOTHOM 3aCTPOMKOIl Ha yKa3aHHOM PacCTOs-
HUU ¢ OOJIBIION BEPOSTHOCTHIO HAMIETCH KJIMEHT JJIS ITOJIKJIIO-
4eHud K CeTH.

23. Cxema permoHaJIbHOU ceTu

Terepb MOYKHO CXeMaTHUYIECKU M300Pa3UTh apPXUTEKTYPY PErHOHAIb-
HOH ceTu. 31ech B KadecTBe ODOPY/IOBAHUS OYyJIyT HCIOJIB30BATHCS W3-
nmesmst cemeiictsa Ethernet: hub, switch, IP-router. ¥Y3mbr mexay coboit
OyIyT CBSI3aHBI JINHASIMU [IEPEIAYHN TAHHBIX, IPUYEM JIJIsI [TOBLIIIEHNS Ha-
JIEXKHOCTH CETH, OHa OyeT n3bbiTouHa (comepKaTh Kosbia). [P-mapmmpy-
TH3aTOPBI JIOJIZKHBI UCHOJb30BATH JUHAMUAYIECKYIO MaPIIPY TU3AIHIO, ITO-
Obl B CiIyvuae HAPYIIECHUsS JUHUM aBTOMATHYECKN 3a/1efiCTBOBATh PE3ePB-
Hble Kanaabl. K y3mam pasmernenus obOpyI0BaHUSA OyIyT MOMKIIOYCHBI
aboHeHTHI. B HEKOTOpBIE TOYKU CHCTEMBI JIOJIXKHBI MOJIXOIUTH KAHAJIBI
BHemHero jocryna. Hakoner, B HEKOTOPO#l TOUYKe CUCTEMBI JIOJI2KEH OBITH
YCTAHOBJIEH IEHTPAJIBHBII CepBep, KOTOPBIA Obl MPEIOCTABIIS yCIyTH
KjmeHTaM ([IOYTOBBIN cepsep, web-cepsep, ftp-cepsep), Tak u comepkas
OBl MHCTPYMEHTHI JJIsl YIIPABJICHUS CETHIO TEXHUYIECKUM II€PCOHAJIOM, B
tom uucsie DNS, mapripyrusanus, ciy:kb6a MOHUTOPUHTA U COODIEHUsT
00 oTKa3ax, HAKOHEIl, CJIy2K0a pactiera ¢ KJIMEHTAMHU.

24. 3amaum, Tpedyromye pa3pelieHns B IpoIlecce IIOCTPOEHUA
¥ 3KCIUTyaTUPOBAHUSI PETMOHAJILHOW CeTH

PaccmoTpum Te TexHMYECKMEe peIleHusi, KOTOpble Tpebyercs HalTh
JJId CTIeTYIONIAX KOMIIOHEHT:

(1) mocrpoenue cetn
(a) meHTpaANBHBIH y3es1, 06eCIICYnBAIONIMN YCIYIH:
(i) DNS
(ii) Mail (POP3, SMTP)
(iii) WWW
(iv) FTP
) News
) Proxy Cash u ap.



Cpena Hucran- Cko- Texno- Cron- Cron-
nepegaan -, PpoCTh, JIOTHU A MOCTB MOCTBb
M M6ur/c | nepenaun HHTEP- KabeJist
eiicoB Kabesst
SFTP 5 cat.(D | 150-170UD) 100 Ethernet | $ 30170 | $0.25/1 m
SFTP 5 cat. 250-300 10 Ethernet $ 30 $0.25/1m
Koakcmaur. 600-1200 10 Ethernet $ 30 $0.18/1 m
kabens PKT75
4.93120V)
Meuoromoz, 2000 10 Ethernet $ 230 $4/1m
onrrosos. (V)
Muoromof,. 4000 100 Ethernet $500 |$4/1 VD
OIITOBOJI.
Pagno no 12000 11 Radio- $ 1100 Odopmut.
(Vi (B 30HE Ethenet $ 1100 JINLEH3.
IpsSIMOTt ($ 4000)
BHJUMOCTH)

TapaulA 2. CrouMoCTb IIPOKJIAJIKU Kabejeil pa3sHOro TUIa

(b) mMarumcTpasibHas CeTh
(i) xkanaJbl
(ii) akTuBHOE 06OPYIOBAHNE
(A) xabbr
(B) xommyTaTopsl
(C) poyrepsr
(¢c) snuuensupoBaHue
(2) srciutyaranus ceTu
(a) obecrieuenne HAIEKHOCTH
(i) MoHUTOPUHI PABOTOCHOCOOHOCTH
(ii) camoBoccTanoBseHUE TIOCIE COOSI
(iii) omosemienme 06 oTKazax
(b) GmimHr (yuer ycayr u B3SUMaHHe OIUIATHI) M KOH(MUIYpH-
poBanne cucrembl — Nadmin
(¢) upezmorBpaleHue eperpys3Ku
(d) aBromarmzanust yupasienus cerbio —Nadmin

24.1. OpraHu3anus KaHaJOB B PErmoHaJIbHBIX ceTsX. llepe-
YHUCJIUM Te MaTepuaJsibl, KOTOPbIE JIOCTYIIHbI Ha CETOJHSIITHUN JIeHb I
IIPOKJIQJIKA MaruCTPaJIbHBIX KAHAJIOB B PETHOHAJIBHBIX CETSX.



() Cpena nepemaun. SFTP 5 cat. Ykasauublii KabGe/b sBISETCH
cobcrennoit pazpaborkoit CT «Boruk». 3aHsaThCst COOCTBEHHBIMU pa3-
paboTKaM1 3aCTAaBUI TOT (DAKT, UTO MPOU3BOIUTEN KAaOessd Jalle BCero
OPHMEHTHUPYIOTCS Ha €ro IMPOKJIAJIKY BHYTPH 3JaHUIl U HE PacCUMTHIBAIOT
HA TO, YTO OH OYJIET MCIIOJIb30BATHCS BHE 3JaHU. JTO BeJeT K TOMY, 9TO
BHEITHsIs 0D0JI0YKa Kabesisl BBIMOJHSETCS U3 HEYCTONYIMBOTO K COJTHEY-
HOH pajialny IJaCTUKA, KOTOPBII 9epe3 HEKOTOPOe BpeMs IIPeObIBAHUS
Ha yJmre pacrpeckunBaercs u Kabesnb paszpymaerca. CT «Boruks miis
IIPOKJIAJIKU MAruCTPAJIbHBIX KAHAJIOB UCIIOJIb3YeT Kabesb, KOTOPBIH Ipo-
M3BOJIUTCS B J[BA 9TAlA: HA IIEPBOM MOCKOBCKOM 3aBOJIE JIEJIAeTCsI Kabesh
neskpanuposannoit suroii napel (UTP), KoTopblil 1IepeBo3uTcsa Ha jopa-
OOTKY Ha JAPYToil MOCKOBCKUIT 3aBO/I, T/ie HA HETO HAHOCUTCS JIBE OILJIETKU:
dosbra u 3KpaH, MOCae Iero BCE 3aJIUBAETCH CBETOCTAOMIN3UPOBAHHBIM
IO/ TUIIEHOM.

(U Mucranmmst nepegaun. SFTP 5 cat. 150-170 m. O6parim
BHUMaHUE, 9TO B rpade «/lucrannusy ykazanbl 1udpbl, MPEBHIIIAIONIAE
3HaYEHUsI, KOTOPbIe 0 CTAHJAPTY BapbupyioTcs B paitone 100 MeTpos.
Bcé meno B TOoM, YTO CO BpeMeHHM HANUCAHUS CTAHIAPTOB TEXHOJIOTUU
co3/anusl Kabesiell M CETEBBIX KApT YILIXA BIEPE] U HA HACTOAIIANA MO-
MEHT IIOJIyYeHbl W3Je/iusi ¢ 0ojiee KaueCTBEHHBIMHU XapaKTePUCTHKAMU:
60J1e MOIIHBIM ITPUEMHUKOM, 00Jiee TyBCTBUTEIHLHBIM II€PEIATINKOM, 60-
Jiee HU3KUM KOI(MDPUIMEHTOM 3aTyXaHUsl CUTHAJA, UTO JIAeT BO3MONK-
HOCTb KOPPEKTUPOBATH PACCTOAHUS TAPAHTUPOBAHHON 1epeadn B 00JIb-
IIyIO CTOPOHY. B yKasaHHBIX MHTEPBAJIAX JJIMH MEHbINAS — 3TO TapPaHTH-
pOBaHHasI JITUHA Ha, JTIOO0OM 000PYI0BAHNHT, OOJIbITAs —BO3MOXKHAS JJTNHA,
IIPU COOTBETCTBYIOIIEM TIOA00pE U3JIEe/IN.

(1) Crommocts uaTepdeiicos. SETP 5 cat. $ 30. B rpady «crou-
MOCTB MHTEPGENCOB» 3aJI0’KeHa CTOMMOCTD JBYX CETEBBIX ILIAT IIPUMEP-
HO 110 $ 10, rIoc Po3eTKM, MATIKOP/, BUIKH, KPETIEXK U T. II.

(V) Cpena mepenaun. Koakcnansnerii kabeas PK75 4.9 312.
B nannoMm cityvuae KOaKCHAJIBHBIN Kabesb UCIOIb3YEeTCs B PEKIME «TOU-
Ka—TOYKa» (TO €CTh UCHOJIb3YeTCs «IIMHA» C ABYMs aOOHEHTAMU Ha KOH-
nax). Ussecrno, uro crangapr 10BASE-2, B KOTOPOM UCHOJIB3yeTCsT KOAK-
CHAJIBHBI Kabesb, IpeIHa3HadeH /IJIsi NCIOJb30BAHUS HA JUCTAHIIAAX B
300 meTpoB. ¥Ymaaoch J00UThCst pabOThI 9TOTO TUTIA KADEJIsT Ha TUCTAHITA-
ax B 600-1200 MeTpoB 3a CYeT MCIOJIH30BAHUS HECTAHIAPTHOIO Kabesrd,
KOTOPBIi He IpeHa3HavYeH JJIsl IPOKJIAJIKA KOMIIBIOTEPHBIX ceTeil, n ObLI



10/T00PAH CIIEIUAIBHO JIJTsl yBEJIUIEHUS JIINHBI cermenTa. Jlucranus me-
pellatn CUTHAJIA 3aBUCUT OT MHOXKECTBA [IaPAMETPOB, HAIIPUMED, OT 3aTy-
XaHU¢ ¥ BpEMEeHU Iepenadn curuasa. Paccrosinue, mpoii/ieHHOe CUTHAJIOM,
paBHsIETCSI BpEMEHU ITePeJIavun, YMHOXKEHHON Ha CKOPOCTh PacIpoCTpaHe-
HUsI 9JIEKTPOMATHUTHOTO CUIHAJIA B Cpejie Tepeadn (IpoBoJie), KoTopast
I KaXKJIOTO MaTepuaJia pa3Hasi. B kKabejie CUTHAJ ME€PEAeTcs IO IOo-
BEPXHOCTH ITPOBOJIHUKA, TO €CTh (PU3NIECKU OH PACIIOIATAeTCS B M30JIs-
1y Kabestst, HaXOIAIIEeMCs MEK Ty HeCyIeit >KUI0i U OIJIETKOI, TT03TOMY
CKOPOCTB II€PEeavdi 3aBUCUT OT IIPOBOJANINX XaPAKTEPUCTUK HAIIOJHUATE-
Jsist. Tak B uCosib3yeMoM Kabejie BMeCTO OOBIYHOIO MOJIMITHIEHA B Kade-
CTBe HAIIOJHUTEJIsI UCIIOJb30BAH BCIIEHEHHBIN IMOJIUITUIIEH, 00JIa A0t
Jyareil mpoBomuMocThio. 1Lmoc K 9ToMy B3AT Kabesb, OTINYAIONIANCS
OT CTaHJAPTHOrO Kabesis 10 BOJHOBOMY COLNDPOTHBJICHUIO (IO CTAHAAPTY
oHo pasHO 50 OM), 371€Ch MCIIOIB30BaH Kabesb ¢ COMPOTUBJIEHNEM B 75
Owm. B gonosnenue, cam kKabejib TOJIINE, YTO MIO3BOJISIET CHU3UTH OOBIY-
HOe conporuBjieHne. VIHTepecHO, YTO B UTOTe JTAHHbBI KaOe b Oy IUJICs
JIEIIIEBJIE CBOETO CTAHIAPTHOTO aHAJIOTA.

(V) Cpena nepemaun. MHoromooBoe onToBoaokHO. Can Ka-
HaJI IIPeACTaBIIsAeT OO0l CBETOIPOBOISIILYIO CPEy, Ha KOHIIAX KOTOPON
pacrojioykeHa ¢orornapa: u3JLydareib — (OTOAMO] U IPUEMHUK — POTO-
pesucrop. Boibupaerca crnoco6 KOIUpOBaHUS CUIHAJOB (HAIIPUMED, U3-
MeHeHue aMIInTybl). UTo6bl nepenasarh curuai ¢ gacrtoroit 8 10/100
M6uT/c TpebyIoTcs BBICOKOYACTOTHBIE IIPUEMHUKA U [EPEJIATUUKH, CIO-
cODHbIE T€HEPUPOBATH U IPUHUMATH BHICOKOYACTOTHBIH curHat. B kade-
CTBE CpeJIbl IIepPeJadi HCIOJIb3YETCS CTEKJIO, KOTOPOe CTAHOBHUTCHA TI'HO-
KUM, €CJIU €T0 CIIeJIaTh JIOCTATOYHO TOHKUM, TAKHM, YTO €r0 MOXKHO Ja-
ke crubarh. ToJuHA BOJIOKHA COTIOCTABUMA C TOJIIMHON 9IeJI0BEIECKO-
r'0 BOJIOCA, M 9TO OYEHBb CJIOKHOE MHXKEHepHoe coopyzkenne. Cama Kujia
OIITOBOJIOKHA JI€JIAETCs JIBYXCJIONHOM: BHYTPH UJIET SAPO — CTEKJIO C HI3-
KM KO(DOUIUEHTOM MTPeJIOMIICHHsI, a BHEIMHUN CJIOH — ¢ BBICOKUM. 3a
CYET TOrO MPU MAJIBIX YIJIax HabJrogaeTcs 3 @eKT MOJTHOTO OTPAXKEHUH,
U CBET, IIPOXO/Is 10 M30IHYTOMY OIITOBOJIOKOHHOMY KaDeJIr0, OTPaXKaeTCst
MIPAKTUIECKHU O€3 IIOTEPh OT €r0 CTEHOK U IIPYU 3TOM HAXOJIUTCST BCE BpEMs
BHYTPH 5/Ipa OITOBOJIOKHA.

MHoromo/10Bo€e BOJIOKHO, B OTJIMYHE OT OJJHOMOJOBOI'O BOJIOKHA, Pac-
CYNTAHHOI'O Ha IepeJlady CUTHAJIOB C KOHKPETHOW YacTOTON W3JIydeHUst
(3a cuer 4ero mepejada BO3MOXKHA Ha GOJIBIINE JUCTAHIUY, HO IPUA STOM
KOHEYHBIE YCTPOMCTBA JOCTATOYHO JOPOTUE), PACCUUTAHO HA MEperady
CUTHAJIOB JIJIsI IIIMPOKOTrO CIIEKTPA YACTOT, 9TO JIEJAET €ro UCIOIb30BAHNE



neresiie. B crity TOro, 9T0 caMO BOJIOKHO OY€Hb PAHIMO, OHO 3aKJII0YEHO
B 3aIUTHYIO TPYDOUKY, 3aI0JHEHHYIO rejieM. JlamHasi KOHCTPYKIIAS Ha-
3pIBaeTcd kuiaa. V3 mabopa takux xkuii crpoutcs Kabesb. CT «Boruk»
B HACTOSIIEE BPEMs UCIOJb3yeT 1aBa Tuna Kabess. Ilepsorit Tunm xabe-
JisT HA3bIBAETCH «KabeJib ONTUYIECKUl ITOJBECHOI», KOTOPBI COCTOUT W3
000JI0YKH, U3TOTOBJIEHHON U3 CBETOCTAOMIN3UPOBAHHOIO TTOJTMITUIIEHA, C
HECYIIM TPOCHKOM U TIOJIOCTBIO JJI PA3IUIHOTO KOJUIECTBA OITOBOJIO-
KOHHBIX 2KuJl (110 3aKa3y). B permonasbnoit ceru Ilepecianiist uctosibsy-
10TCA 4-X U 8-MU KUJIbHbIE KaOesIu.

Bropoii Tuma kabesst — Kabeab A 3aKONKU B 3eMIi0. JIaHHBIA T
KabeJist CTOUT JIOPOXKE 38 CIET TOTrO, YTO Ha HEM MMEETCs XOPOIIas THIPO-
W30JIANMs, €CTh 3aIUTa OT CIAABJIWBAHUS U JIAXKe CJIOU 3AIUTHI OT IPhI-
3yHOB.

OKOHITOBKY OIITOBOJIOKOHHOTO KabeJIst I0JIZKEH OCYIIECTBIISIT TOJTBKO
CIIEIMAJIACT W TOJILKO CIIENIMAJLHBIMUA MHCTPYMEHTaMu. PaccMOTpuM 3TO
boJiee neTajIbHO.

st npucoequnenus Kouia Kabesis K IPUEMHUKY /TIOJIy 4aTeIi0 TPe-
OyeTcs MIeaJbHO TOYHO HANPABUTH HM3JIydaTeIb HA SAPO OINTUIECKOTrO
BoJIOKHA. 7151 9TOro Ha KOHEI[ KaXKJ0r0 BOJIOKHA HAJIEBAETCS KepaMuIde-
CKas BUJIKA, B KOTOPOH €CTh KaHaJ Pa3MEpPOM C KUY, KOTOPYIO HYK-
HO, OCBOOOJIMB OT BHEIIHUX OILJIETOK, TY/a IOMECTHUTH, [IPEIBAPUTEHHO
CIeTIaB MEPUEHINKYISIPHO CKOJI CTEKJITHHOM YKUJIBI ¢ TOYHOCTBHIO JIO TIOJI-
rpajyca. (s cipaBKu: HHCTPYMEHT JJIsi CKOJIA OITOBOJIOKHA C HYXKHOI
rounocrbio crout $ 500.) Ilocie BcraBku 06pYGIIEHHOIO BOJIOKHA B BHJI-
Ky, IIOCJIeTHsIS IOMEIN[AeTCsl B TOYHO IOJOIHAHHYI0 MydTy, Tie dukcu-
pyeTcsl IpH IIOMOINY CIIENUAIBHOTO KJles, crosmero nopsaaka $ 10-$ 50
3a 2 rpamMa. [locse 3Toro cThIK NOJMpPyeTCs CHeIUAJTbLHBIMUI CPEJICTBAMUI
¢ 0cobbiM KOHTpOosieM. OKOHIIOBAHHBIIM MTPOBOJ BCTABJIAETCS B IUIATY HA
KOMITBIOTEPE, MMEIOIILYIO ONTHYIECKH PAZBHEM.

ITocse mpokaIKu ONTOBOJIOKOHHOTO KaHaJIa BCTAET BOIIPOC O IIEpe-
Jade JIAHHBIX 110 HeMy. JIj1st 9Toro cymecTByIOT COOTBETCTBYIOIIHNE TLIATHI
Ethernet ¢ ontuueckum paszwemom, xabbr Ethernet-curnasa B onrumde-
ckuit u Haobopor. s mepeatn TaHHBIX UCIOIB3YIOTCS IBE ONTHIECKUE
KWIBL: JJIS TI€PeJladnd W [pUeMa B OJHOM M B JIDYTOM HampasieHunu. B
TAKOM CJIydae HEBO3MOXKHBI KOJIJIM3UM, TAK KaK JJIsI KAXKJIOI'0 IIepPeaT-
YUKa, CYNMIEeCTBYET COOCTBEHHBIN KaHAaJ I IIEPEIain, B CHIY 9TOTO CHUMAETCS
OrpaHMYCHUE Ha JJIUHY MMAKETOB JAHHBIX U JOCTUTAIOTCS OOJIBITINE Pac-
CTOSTHUS TIePeIad.



(V1) Croumocts ka6essi. MHOroOMOJ0BO€E ONTOBOJIOKHO. $ 4/1
M. B crommocTu oTpakeH «IOABeNIeHHbI» Kabeab, TO €CTh BKJIIOYEHBI
3aTpaThl HA €r0 MOHTAXK.

(Vi) Cpena nepengauu. Pagmo. B rexnosiorun RadioEthenet amy-
JINPYIOTCsI T€ Ke IIPOIECChI, 9TO U IPU Iepejade TAHHBIX B TEXHOJOTHMH
BUTOI Mapbl cO BCeMH MOHsITUsIMU, 3HakoMbIMU 110 10BASE-T: kosumum-
3us, pa3penreHne KOJUIN3uu U T. 7. KIIIo9eBbIM u37emeM Ha CEero/IHsIII-
HUM JIeHb JJI JTaHHOW TeXHOJoruu nepenadn siBiaserca kapra PCMCIA
(Personal Computer Memory Card International Association), Ha KoTO-
pOil CMOHTHPOBAH IE€PEIATINK, TPUEMHUK U BBIXOJ, JIJIsT ITOJIKJIFOUEHUsT
AHTEHHBbI. AHTEHHA MOXKET KOMILIEKTOBATHCSI AHTEHHBIM YCUTUTEJIEM JIJIst
yBeJIMYeHUs TAJbHOCTHU TIePEIavr CUTHAJIA, STO TO3BOJISAET MOy IATH PAC-
crosane He 12 KM, a cymiecrBeHHO OobIine, BIioTh 10 100 kM. Kpowme
TOrO, CYIIECTBYIOT COOTBETCTBYIOIIHe switch u router, B KOTOpBIX ecThb
nopThl s BuTomapHoro Ethernet 10/100 Mbit/c u ciorsl s kapr
PCMCITA. B 3aBucHUMOCTH OT 381491 MOT'YT UCIIOJIb30BATHCS PA3HBIE KOH-
durypaiyuu anTeHH: KPyroBble aHTEHHbBI (IITHIPEBbIE) U Y3KOHAIIPABJICH-
uble (napabosiuueckue). B ciydyae ucnosb3oBaHUs KPYroOBOil aHTEHHBI,
B 30HE ee IOKPBITUS PACIIOJIAraloTcsd abOHEHThI, OCHAIIEHHBIE 000Dy I0Ba~
HEEM [IpreMa,/ iepeiady curaasa. Takas KOHDUIYpalys siBIIsETCS OJIHIM
cermerToM shared-Ethernet, ee HasbiBaroT «coTay, B Hell Tak»Ke Kak U B
y2Ke paCCMOTPEHHBIX cerMeHTax mpoBogHoro Ethernet BosaukaroT Kosn-
3un. Bropas xouduryparus — «ad hoc» [nar. cneyuaavho das danrozo
cayuas) mpeacTaBaseT coboit fBe MapaboIuIecKne AHTEHHBI, T. €. Tepe-
Jlaga IIPOUCXOJIUT B PEKUME «TOUKA~TOUKAY.

OrmernM, 9TO 3aTpaThbl Ha ODOPY/IOBAHWE U JIUIEH3UPOBAHUE JI0-
CTATOYHO BEJIMKHU, IIO9TOMY MACCOBOE WCIIOJIb30BAHME STON TEXHOJIOTUU
IS TIOAKJTIOYEHNS aDOHEHTOB B MAJIOOIO/IZKETHBIX CETAX 3aTPY/IHUTEb-
Ho. Bostee mepcneKTUBHBIM BBITVISIUT HCIIOJIB30BAHNAE 3TONH TEXHOJIOTUN
JUIs 00beMHEHNsT JOCTATOYHO Y/IAJ€HHBIX CEIMEHTOB CETH, BKJIIOYAIO-
IIUX HEKOTOPYIO I'PyIy mojb3oBareseit. OgHAKO HEOOXOIUMO OTMETUTH
U ILUTFOCHI B MCIOJIb30BAHUU TAKOTO BUJA KAHAJOB, TAKHE KaK OBICTPOTA
pa3BepTHIBAHMUA, MOOHILHOCTD (BO3MOXKHOCTD JIETKO IIEPEHECTH 000PYI0-
BaHWe IIPU MCUYE3HOBEHUN HEOOXOIMMOCTH B JAHHOM KaHaje) U BbICOKAs
HA/IE2KHOCTb.

O6paruMcst K BOIIPOCY JIMIIEH3UPOBAHUs pajro-KaHaja. B cooTBeT-
creun co crangaprom IEEE 802.11 — RadioEthernet B guamasone ua-
cror 2,4 I'T't, momuOCT curHasa 6e3 ycuanress cocrasiser 32 MBr, a
CUTHAJI KOJIUPYETCA TAKAM 0Opa30M, ITOOBI OH OBLI MOXO0XK IS JPYTHUX



Puc. 22. Ciesa: anrenna mapabosmaeckas ['PA ] 2497;
cipaBa: antenHa mrbipeBas ['PAJT 2401

[IPUEMHHUKOB Ha OeJiblit myM. Ha maHuyio 4acToTy HEOOXOMMO MOy YU Th
JINIIEH3UIO, XOTs ee M3JIyUeHne IPAKTHUYeCKH COBIAJAeT C U3JIydUeHHeM,
KOTOPO€e IIPOM3BOJIUT B IIPOIlecce pabOThl MUKPOBOJIHOBAs Iedb. JIuren-
3UPOBAHUIO HIOJIEXKUAT TOT (PAKT, YTO OPraHU3AINS UMeeT IIPABO Ha OIIpe-
JIeJIEHHON MeCTHOCTH (YKa3bIBAETCsl PaJIUyC 30HBI IIOKPBITUS) M3JIydaTh
CHUI'HAJI OLIPEIEJICHHOM 4acTOThl (YKA3BIBACTCS YACTOTa) HEKOTOPOH MOIII-
HOCTH (YKA3bIBAETCs MOIIHOCTD ), IUIIOC YKA3bIBAETCsl TUIL MOJLYJIAMN CUT-
HAJIA.

O6paruM Tak>Ke BHEMaHUE Ha TOT (DAKT, UTO JJId YCIENIHON Pauo-
[epeIatn ¢ yKa3aHHOM 9acTOTOi TpebyeTcst npsiMasi BUJIMMOCTh, TaK KaK
CUT'HAJI TAKOW YACTOTHI IPAKTUYIECKN He OrnbaeT npersiTcTBUil. Dra 3a/a-
4a JIOBOJILHO Cepbe3Ha, TaK KaK IIPU MaJIefInxX IoMexax Ha IIyTH CUTHAJIA
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Puc. 23. T'padux yaeasnoit cronmoctn (3a 1 meTp)

€ro MOITHOCTh MaJIaeT OYeHb CUIbHO. Kpome Toro, nmpu GOJIbIIIX PaccTo-
AHUSAX yKe TpeOyeTcs yJIWThIBATH KPUBU3HY 3EMJIM U IIPOEKTUPOBATH
BBIIIKA B COOTBETCTBUU C 3TOU ITOIIPABKOM.

Puc.[23] mumocrpupyer sxkonoMuEUecKy10 3D PEKTUBHOCTD UCIONIB30-
BaHUA Te€X UJIM MHBIX TEXHOJIOTUIA IIpu IPOKJIaJKe KaHaJIOB Ha Pa3/JINYIHbIE
PACCTOSTHUSI.

24.2. Y3Jbl peruoHaJIbHOI ceTu. B KadecTBe y3710B PEruoHA b~
HOI CETU BBICTYIAIOT TPU KATErOPUU OOOPYIOBAHMUSI:

(1) xabbr;
(2) kommyTaTops! (switch);
(3) poyrepsr.

XabbI I MOCTPOEHHSI CETU IIPOIIE BCErO B3ATH 'OTOBBIMU, TAK KaK
9TO JOCTATOYHO paCIIpOCTpaHeHHI)Ie u3jae/ing 1 1eHa Ha HUX IIpI/IeMJIe—
Mma (mopsika $ 20-25 3a 8 x 10BaseT — 8-nmoprosbrit xab g 10 Mbit/c
COeJIMHEHNsI TI0 BUTOH Tape). AHAIOTHYHAS CATYaIsl U ¢ KOMMYTaTOpa-
MU, KOTOPBIE TIPA KAIECTBEHHOM MCIIOJTHEHUA CTOAT nopsaka $ 50-60 3a



8 x 100BaseTX — 8-noprossiit switch mas 100 Mbit/c Ethernet. B kade-
crBe [P-MapipyTn3aTopoB MOXKHO HCIIO/IH30BATH 3aKOHUIEHHBIE CETEBbIE
PeIlleHnst OT U3BECTHBIX (DUPM, HO UX CTOUMOCTD COCTABJISET THICAYN JI0JI-
JIapOB, YTO B HAINlEM CJIydae He NoJnTCs. B KadecTBe MapIIpyTH3aTOPOB
HaMu OyJIyT MCIOJIb30BaThCs n3jesus 1oy HazBanuem PC-poyTep.

Panee yxe obcyx)mamocs, aro oboit [P-maprnrypusarop, nocrasis-
eMbIil B BHJI€ 3aKOHYEHHOTO DEIEHUs, ABJISETCH CIeNUAIN3NPOBAHHBIM
KOMIIBIOTEPOM (HO BCe K€ KOMIIBIOTEPOM ), ¢ YCTAHOBJIEHHO HA HEM OIle-
PALMOHHOM CUCTEMON U BBIIIOJIHAIONINHA 3a/1a9y MapluIpy TU3aLIU IIaKETOB.
IIpu stom ecTh mocTyn K Hemy depes telnet, mHOrIA Wepe3 web-unTEp-
deiic s ero kKouduUrypamyun, GUILTPAIMYA TAKETOB U T. 1.

25. IIK-poyTep

BwmecTo Toro 4To6bl BOCIIOIB30BATHCS 3AKOHIEHHBIM U3JIETHEM, MOXK-
HO cOOpaTh ero caMoCTOsSITeIbHO. Jjist 5TOro Tpebyercs B3ITh OOBIYHBIN
IBM PC, u3 koToporo 3a HeHaIOOHOCTHIO UCKJIIOYEHBI YCTPOICTBA TUIA
MOHUTOP, BUJIEOKApTa, KIaBUATYPA, TUCKOBOA. Ham moTpebyercst TOIHKO
MaTepuHCKas 11aTa (HoboJIblile CJIOTOB PACIIUpeHus ), Ipoieccop (x386,
x486 nopsinka 100MGz), oneparusaast namsats (16 Mb), xecrxuii auck
(170 Mb), koropble HazoBeM 6a30B0Il KOHDUTrYpanueii, IIoc nHTEpdeiic-
HBIE KAPTHI: CETEBbIE ILIATHI, Mo Aep:KuBatoiue o0braubIit Ethernet, omro-
BostokouHubIit naTepdeiic, RadioEthernet u T. 1.

3arem Tpebyercss OCHACTUTH JAaHHOE ODOPYJIOBAHME COOTBETCTBYIO-
MM TPOIPAMMHBIM 00€CIIeYeHNEM,, TO3BOJISIONIIM PEIaTh 33/1ady MapIi-
pyTusanuu. B KadecTBe 6a3bl UCIIO/IB3YETCsI CBOOOIHO PACIPOCTPAHIEMAsT
OC Linux ¢ ¢dpyHKIUsIMA, TPUCYIIAMEI POYTEPY.

C TouKHM 3peHus JeHer nojydaercsd ciaemaytomas kapruaa: B 2000 ro-
Iy 6a30BBIl KOMILUIEKT MOXKHO OBLIO KyIUTH 3a $ 95, IJIIOC CTOMMOCTD
cereBbix mHTepdeiicoB. 1o Gosbimeit YacTU UCIOIB3YETCS BUTOTAPHBII
Ethernet, mis koroporo ceresble KapThl croaT nopsaka $ 12. B urore
[IOJIy9aeM PA3HWUILY 110 CTOMMOCTH U3JIEJIUsI B JECSITKHA Pa3, HO He BCe TaK
npocro gaercs. [Ipodeccuonanbaoe 060PyI0BAHNE BCE YKE OTIIMIAETCS OT
JIOCTATOYHO YCTApEBIIel allllapaTypbl, MpeIHAZHAYEHHON JJIsT JOMAITHE-
IO MTOJI30BAHUSI, TIPEKJIE BCErO, MOBBIMEHHOM Ha1eKHOCTHI0. C KOMITbIO-
TepaMu, COOPAHHBIMU IO ONMUCAHHON CXeMe, HEPEJIKH CJIyUIar CAMOIIPOU3-
BOJIBHOT'O «3aBUCAHUsI», U BBIBECTU €r0 U3 TAKOI'O COCTOSIHUSI BO3MOXKHO
JIUIITB TIPU IIOMOIIM AINapaTHoil nepesarpysku (reset). Pemars pammyio
npobJieMy TPHUIETCS MyTeM COOCTBEHHBIX JOMOJHUTETHLHBIX PazpaboToOK.
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Puc. 24. Hosoe noxosenune ITK-poyrepos

IIpexkne dyem mepeiiTu K pacCMOTPEHUIO YCTPOHCTBA 0DOPYIOBAHUA, Ta-
PAHTHPYIOIIEro paboTOCIOCOOHOCTD POyTEpa, YOEIUMCsI, 9TO UCHOJIb30-
BaHUE allllapaTHON Iepe3arpy3ku Oyjer IefiCTBUTEILHO II0JIE3HO U He
BBIBEJIET POYTEP U3 CTPOSI.

25.1. Ocobennoctu xpaneHusi J7anHbix Ha IIK-poyTepax. Ycroii-
YUBOCTH POYTEpa K BHE3AIHBIM IT€pe3arpy3KaM —eCTh 00s3aTesIbHOe Tpe-
foBaHue K JAHHOMY W3JeJUi0 (Mbl JOJIKHBI [IOMHUTH O HECTAOUIBHOM
9JIEKTPONIUTAHUI B MAJIOM ropojie). Yreepxaaercsi, uro PC-poyrep MOZK-
HO ocranoButs B 110601 MOMEHT BpeMeHU 6e3 Bpeia JJist ero Oy yimeit
paborocmocobrnoctu. [Togemy aTo BepHO? Bee coBpemeHHBIE OnIEpAIIIOH-
HBIE CHCTEMBI JJIsl YCKOPEHUsI BpeMeHH paboThl C JINCKOM He 3aHUMAIOTCS
3alMChI0 HA BUHYECTED CPa3y IOCJe MOJIYIeHHUs] COOTBETCTBYIOIIEH KO-
MaH/IbI, & KIMUPYIOT €€, YTOOBI BIIOCJIEJCTBUU ITPOU3BECTHU 3AINCH OOJIb-
UM 00bEMOM U 3aTPATUTh MEHBIE BpeMeHU, Jinho Gojiee OBICTPO BbI-
JIaTh JaHHBIE TIPU UX 3ampoce. [losroMy, eciim B IpOU3BOJIbHBIN MOMEHT
OTKJIIOYUTH MUTAHUE OT KOMITbIOTEPA, TO CTPYKTypa (hailjioBoiil cucTeMbl



Ha JINCKEe MOXKET OBITh C HEKOTOPOIl BEPOSTHOCTBIO HapyineHa. s pe-
MeHNsT YKA3aHHOM PobIeMbl ObIIa TpUMEHEHa CIeayomntas pa3paboTka:
na [TK-poyrepax ucrnosb3yercs: Tpu KJacca XpaHeHUsT JaHHbIX:

(1) kopHeBOIi pa3aes— / MOHTHDYETCS TOJIBKO JJIsl UTEHHUsl, MC-
MOJIL3YeTCsl JJIA XpaHeHusT Heu3MeHseMoil nadopManyu, Gpusn-
YECKU pa3MeIaeTcs Ha JIOKAJbLHOM JINCKE;

(2) /volatile monTupyercsa Ha OTHEIBHOM Da3zeie JIUCKA, OTKPBIT
Ha YTeHUe/3allNCh, PEIHASHAYEH [[JIsi XPAHEHHUs] BPEMEHHBIX,
CITyKeOHBIX, JIor-daitios. Jlanubril pasmen He Oy1eT Mo/1/IeKaTh
BOCCTAHOBJICHUIO, & IIPU KaskKJOM CTapTe CHCTeMbI OH OyzeT co-
31aBaThCs 3aHOBO ((HOPMATUPOBATLCS );

(3) /remote mis HAJEXKHOTO XPAHEHNs] JAHHBIX UCIIOJIb3YETCs ya-
JIEHHBII JUCK, OTKPBITHI JJIsl YTeHust/3anucy (Ha HeHTPaJIbHOM
y3die, JIJIs KOToporo obeciiednBaercs Gecrepeboiitas pabora).

Takum o6pa3oM, Ipu 1epe3arpy3Ke IeJOCTHOCTb BCEX BaKHBIX JIJIsI
PabOTOCIIOCOOHOCTH JAHHBIX TapaHTUPYETCs, pa3jes C BPEMEHHON WH-
dopmMmarieit BocCTaHABIMBAETCS MIPU 3arpy3Ke, a JaHHbIE, KOTOPbIE HEeo0-
XOIAMO HaJIE’KHO XPaHUTh, COJePKaTCA Ha YJIAJECHHOM cepBepe C rapaH-
TUPOBAHHBIM dJIeKTporuTanueM. OUeBUIHO, UTO ONMCAHHAS APXUTEKTYPa
GaitIoBoi CHCTEMBI TIO3BOJISIET HE OMACAThCA MePe3arpy30K.

26. Watchdog

Teneps obparmmcs K mpobJieMe aBTOMATHIECKOTO KOHTPOJIA 33 pabo-
TOCIOCOBOHOCTHIO POYTEPA W €r0 CAaMOBOCCTAHOBJIEHHIO TIocse cboeB. Cre-
muasmcramu CT «Boruk» paspaborana cucremMa aBTOMATHYECKOTO CJie-
JKeHHs 33 pabOTOCIIOCOOHOCTHIO POYTEPa M BOCCTAHOBJIEHNUS B CJIyUae cOost
nian orkaza — Watchdog. 3amerum, 9TO CymIeCTBYIOT IPOMBIIIJICHHBIE
aHAJIOTH, TOCTABJISIEMbIE C COOTBETCTBYIOIINM IIPOIPAMMHBIM Obecrede-
HUEM, OJHAKO, KaK BOJIUTCH B MUDE 3aKOHUYEHHBIX PEIeHnil, CTOAT OHU
noporo (mo $ 100, uro comocTaBuMo co cronMocThio Beero ITK-poyTrepa),
CTOMMOCTB 2Ke JloMalllHel paspaboTku yKaaiaeBaercs B $ 3. Jannoe mpo-
rpaMMHO-AIIIIAPATHOE U3JIe/INe [ePEerpyzKaeT poyTep B CIydae OTKa3a 110
Ji000it puunHe, Oy/Ib TO MPOrPAMMHBIN WJIN AIIapaTHBIA OO, 31ech
BakeH TOT (PAKT, ITO POYTEP MOKHO MHOTOKPATHO AIAPATHO IIEPErpy-
KaTh 6e3 HapyteHus ero paborocrnocobnocru. Cxemarudeckn Watchdog
BBIIVISIUT CJIEIYIONIUM 00pa3oM:

VeTpoiicTBO TAHHOTO U3/IEJIUsT O9€Hb IIPOCTO: HA IIPOTPAMMHOM YPOBHE
CYIIECTBYIOT IPOIPAMMBI — IPOBEPSIBIIUKA ( CEHCOPDL), KOTOPBIE Je/a-
IOT OIEHKY COCTOSIHUS PAa3JUIHbIX DYHKIWMI poyrepa. Hampumep, mirs
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Puc. 25. Aunnaparusiit Watchdog (upunnunsr paborst)



rapaHTAd HOPMAJIBHON PabOTOCIOCOOHOCTH y3/1a TpedyeTrcs yOeanThes,
aro GyHKImr Mapimpyrusanu 1 DNS pa6oraioT HOpMaIbHO, BCe JIU WH-
Tepdeiichl GyHKIMOHUPYIOT U T. 1. Koudurypariins mpoBepoOK BBITJISAIAT
Kak HeKkuit ckpunT (Habop KoMaHx), fuist coorsercrByoriero 110, dhopmu-
PYIOIIEro Ha BBIXOJIE PE3YJIBTAT: «BCE B MOPSIIKE» WJIM «ECTh ITPODJIEMBI».
Taxoit Habop KoMaHI (HOPMUPYETCsT MHINBUAMLYAJIBHO s KaXKIOrO PO-
yTepa, B BHIY TOIO, YTO OHHU PA3JIUYIAIOTCA APYT OT JAPYyTa KadeCTBOM
n KoamdecTBOM mHTepdeiicoB. Ecim cboeB He obHapykeHO, TO JIpaiiBep
Watchdog’a ma crenuanabHyO ILIATY C HEKOTOPOHW YacTOTOH IMOCHLIAET
CUTHAJI «BCce B HOpsijike». Ha camoM Jiesie, Bce MPOUCXOUT €IIIe IIPOIIE:
npaiiep Watchdog’a ¢ onpesieieHHOIT 9acTOTOI BCe BpEMsi TIOCHLIAET CUT-
HaJI «BCE B MIOPSIKE» HA IJIATY, TPOTPAMMBI IIPOBEPKHU K€ B CBOEM DEXKU-
Me TeCTUPYIOT CUCTEMY U KaK TOJIHKO OOHAPYKUBAETCsI COOi, IPOUCXOIUT
3aBepienre paboThl JpaiiBepa, U9TO BelleT K IOCJIEIYIOIIei Iepe3arpys3-
Ke. AnmaparHast 9acTh yerpoficTsa (COGCTBEHHO IJIaTa) BKIOUAET B cebst
IIPEKJIE BCEro TaiiMep, YCTAHOBJIEHHBIN HA HEKOTOPbIl HHTEPBAJI BDEMEHU
(nanpumep, 3 MUHYTBI), IPU 9TOM YACTOTA CUTHAJIOB, IIOCTYIIAIOIIAS OT
JpaiiBepa BbIIle, 1eM BpeMms Taiimepa. [lomydenne curnasia «Bce B IOPSI-
Ke» OT JipaiiBepa «cOpachiBaeT» TaiiMep, M OTCUYEeT HAMUHAETCS CHAdYaJIA.
B caydae ectu curaas o HopMaJjbHOM (DYHKIIMOHMPOBAHUU HE MTOCTYIIAET
U TaiiMep JOXOIUT 0 HyJsl, TO IIPOUCXOIUT reset KOMIIbIOTEpA.
Paccmorpum 6ostee meTasibHO peaIm3aIinio annapaTHON YacTh yCTPOii-
crBa. OUYeBUHO, YTO Y HErO JIOJIZKEH OBITH Pa3bheM, YCTAHOBJIEHHBIN Ha
reset, Takke TpeOyeTcs, 9TOOBI ObIIa BO3MOYKHOCTH TPOIPAMMHOMY 00ec-
[I€YEHUIO [10/IABATH CUTHAJI Ha yCTPOUCTBO O TOM, UTO BCe B IHOpsaKe. Bo-
[IPOC O €ro MOJKJIIOYEHWH He TakK MpocT. Jlejo B TOM, 9TO pa3MecTuThb
Watchdog moxuo B omun u3 crappaprabix ciaoros (PCI, USB, COM,
.), HO, BO-IIEPBBIX, ¥ POYyTEPa <«IIOTEPATH» JIOOON CTAHIAPTHBINA HOPT
2KAJIKO, TAK KAaK OH MO2KET ObITh UCIIOJIb30BAH [IJIs HOAKIIOYEHIS OO
HUTEJIBHOTO CeTeBOro nHTepdeiica, BO-BTOPBIX, H3TOTOBJIEHIE ILJIATHI JIJIs
CTAHJIAPTHOTO CJIOTa — JIEJIO XJIOIIOTHOE U HeJleleBoe. B maHHOM cirydae
JUTsT TIOJIKJTFOUEHUsT ObLI UCIOJb30BaH pa3beM crukepa. Torga apaiiBep
MMOCHLJIAET CUTHAJI «BCE B MOPSIJKE,» B BUJE CTAHJAPTHON KOMAHIbI CITH-
kepy. B urore miara Watchdog mmeer yeTbipe KOHTaKTa, OMUH Ha reset,
BTOpOIt Ha crimkep, Tperuit Ha cetouon TURBO u, nakownery, ueTBepThIit
na kaonky TURBO. Duekrponuranue Jjist IIATHI TTOJIYYaeTCsS TAKKE C
pazbeMma crukepa. CBETOIHO UCIIOIB3YeTCs JIJIsi BUYAJIBHOTO KOHTPOJIS
3a TeM, UTO cucrema pabotaer, a KHonmka TURBO — mus oTkmrouenust
Watchdog B ciygae, ecsin Tpebyercss mpoBOaUTE PabOTy C POYTEPOM.



Bpewms taitmepa Watchdog’a onpenessiercst Bpemenem 3arpy3ku Linux,
KOMIIBIOTED JIOJI?KEH UMETh BO3MOXKHOCTDH MOJHOCTHIO 3arpy3UTh SJIpO, U
amnmaparHas JacTb Morsia Watchdog madars pabory. Unate Oymer mpo-
HCXOJIUTH TIOCTOSIHHBIN reset, M cucTeMa He CMOXKET 3arPY3UThCH.

Ha nacrosimee Bpemst peanimzoBana noBas Bepcust Watchdog, ncnosis-
3yrolasi MUKPOKOHTpoJutep. Ha Hem peasnm3oBana OoJiee CIOXKHAS JIOTHU-
ka: Watchdog B nepsbiit pa3 gesaer 6oublnyio may3y (4ToObl cucTeMa
yCIesia 3arpy3UThCs), a [OTOM I1ay3a CTAHOBUTCS MEHbIIe, 4TOObI MU-
HUMHU3UPOBATH IIPOCTOI poyTepa mpu obuapyxkenuu cbos. Kpome Toro
peain30BaHa BO3MOXKHOCTb aBTOMATUYECKU PACIIO3HABATH Pa3bheMbI, K
KOTOPBIM TIOJKJIIOYEHBI KOHTAKTHI, TIO9TOMY MOXKHO COEIWHSTH KOHTAK-
THI He 3a/[yMBbIBasCh, TJI€ CIUKED, IJe reset u T. 1.

26.1. ®yuknumonaabHocTh IIK-poyTepa. Paccmorpum Gosee me-
TajpHo mporpammuoe obecniedenne u IIK-poyrepa, u BeimosmHsIEMYyIO UM
dyuKIIOHATBEHOCTE. OTMETUM, 9TO 3/1eCh, KAK M B OCTAJBHBIX CJIydasX,
UCTIOTB3YETCS TOJIBKO CBODOHOE MPOrpaMMHOE 00ecIiedeHne IIII0C CBOU
cobcrBenHble pa3paboTku. OCHOBHBIE (DYHKIMK POyTepa:

(1) IP-mapiupyrusanmusi.
ObecneunBaercs simpom Linux;

(2) duuamudeckass mapmpyrusamus (DSPF2, BGP4).
IIpoucxomur mepexon Ha 10 Zebra;

(3) ®unprpanus IP-nakeros.
OTKa3 B MapIIpyTH3alUd MAKETOB 10 ONPEJIEJIeHHBIM IIPUYIU-
nam, OcHOBHBIE 00JIACTH TPUMEHUMOCTH JAHHON (DYHKIHH —
obecrievyenne 6e3011aCHOCTH U OTKJIIOYUEHIE HEIJIATEJbITUKOB. Pe-
aJIN3yeTCsl IIPU IIOMOIIY CPEJICTB, cojiepKaluxcs B syipe Linux,
wioc yruaura ipfwadmin (IP FireWall Admin);

(4) IP-mackapaguHr.
Mexanmusm, mensronuit [P-agpec oripaBurens makera. [Ipu mo-
Jydennu mnaxera [P-ajipec, npemgHasHavueHHOTO I OTIIPABJIE-
HUSI Ha aJIpec IOJIydaTesis], aJpec OTIIPABUTESI 3aMEHSIeTCs Ha
IP-agpec poyrepa, m obparTHO, IIpyU MOJYyYEHUH OTBETA CHOBA
MIOJIMEHSIETCST aJIPEC Terephb y¥Ke Mojyvaresist Ha uctuubil [P-
aJIpec peasibHOTO OTHpaBUTE sl JTa (DYHKIWA TpedyeTcs JJist
TOro, 4YTOOBI CKPBITh UCTHUHHBIN [P-HOMED oTmpaBuTess, Jmbo
[IPEJIOCTABUTh BO3MOXKHOCTDH HCIIOJIH30BaTh HpHUBaTHBIE [P-HO-
Mepa,

(5) Ethernet-bridge.



Poyrep moxker paborarh Kax switch, To ecTh obpabaTbIBAThL
MAC-agpeca. Takoit momxom MoXKeT OBITH IMMOJIE3EH, TaK KakK
switch B Tpacce mpoxoxenns [P-nakera «He BHIEH», TO €CTh
IIPOXOKJIEHNE Yepe3 Hero He J00aBJIseT JOIMOJIHUTEIbHBIN Iar
(xom) B cuerunke nakera. HallOMHUM, 9TO y KayKJOrO MAKeTa
ectb cueryuk Bpemenu xkusnu TTL (Time To Live), koropbrit
YMEHbBIIIAETCsl TIOCJIe MTPOXOXKICHNST KaYKI0T0 U3 POYyTEPOB, IIPU
JIOCTVKEHUN HYJIsT [TAKET BBIOPACHIBAETCS. DTO JIEJAETCS JJIst
TOro, YTOOBI AKET He KW B CETH DECKOHEUHO 00 (B Ciydae
OMmuOKN MapUIPyTU3aIiN) U He 3aHUMAaJl KaHAJOB, OH JIOJIZKEH
KOIJIa-TO IIPEKPATUTh CBoe cyiiecTtBoBanue. 1lo 3Toit npuunne,
eciim TTL makera HEBEJMKO, TO OH MOXKET ITPOCTO HE JIOXOJIUTH
JIO aJ[pecaTa 1o MpudnHe DOJIBIIOr0 KOJTUIECTBA POYTEPOB MEXK-
gy Humu. O6beauHerre (PyHKIIMOHAJIBHOCTH POyTepa u switch
MOXKeT OBITH I10JIE3HO, KOIJIa B y3Jie 9acTh HHTEeP(ECcOB Coe -
HEHA 10 MPaBUJIAM KOMMYTAIUH, & 9aCTh MapIIPyTU3UPYETCsI.
Peanuzyercst mpu momoru jgopaborannoro sjipa Linux u yru-
smroit brefg;

Ynanennoe ynpasJjieHue.

YTob6b!l yIaJeHHO MEHATH KOHMUTYPAIUIO POYTEPA HUCIOIb3Y-
torcst mporokosibl Telnet, RSH, SSH, SNMP. Peayusyercs: siji-
pom Linux;

CO6op CTaTUCTUKMN.

Tpebyercsa ajs ydera MIAaTHOTO TpadUKa, MO3BOJSIET HADIIO-
JIaTh 3a CEeThIO0 U pa3dupaTh CIOPHBIE U KOHMJIMKTHBIE CHUTya-
nuu. Vcnomnbsyercs sinpo Linux, ipfwadmin, TCPdump — yru-
JIUTa, COXPaHsIoNas mpoxojsiue [P-mrakersr;

JocraBka cTraTUCTUKH.

Pesynbrarel coxpaHsdiorcs B pa3jelie /remote poyTrepa, HaXo s
meMcst Ha yaaaeHnoM cepsepe. Peanmusyercs sapom Linux;
O6cay>KXnBaHNE MOJIEMOB.

Ucnonwszytores yrummrsl: mgetty, Xchat, uucord;
Hazunayenue niceBaocrarudyeckux IP-Homepos.
HeobxoauMo 1151 MOJIEMHBIX UCIIOJIB30BAHUST TIOIKITIOUEHH, KO-
TOpbIe JO/KHBI ToiydaTh DNS-paspermmvble mMeHa U I1ICEB-
JIoCTaTudYecKre HoOMepa. B MOMEHT MOIKJIIOYEHUS] MOJIEMHOIO
[TOJTb30BATEJIs] IPOU3BOIUTCS BbIIEJIEHIE eMy HOMEepa U3 HEKO-
Toporo muokectsa [P-Homepos u Buecerne B DNS coorBercTBy-
OIell TPaBKU, 9TO JTAHHBIA HOMED MPUHAJJIEXKUT abOHEHTY C



HEKOTOPBIM nMeHeM. Pazymeercst, ObLI0 ObI IpaBUJIbHEE MUH-
MU3UPOBATH KOJIUIECTBO TpaBoK B DNS, mosromy mpu BbIje-
JICHWH HOMeEpa IpoBepsieTcs, cBobomeH Jjin IP-momep, mcmosb-
30BABIIMIACS JIAHHBIM I10JIb30BATEJIEM B IIPOILILIA CEAHC CBA3U.
Eciu 310 Tak, T0 HOMEp BbijesieTcss U TpaBKu Tadauibl DNS
He mpoucxouT. Vcmosb3yercs mporpaMMa migrator cobcTBeH-
noit pazpaborku CT «Boruksy;

KouTtposap ucnons3zoBanus IP-nomepos.

Takast GyHKIMOHATLHOCTE TPEOYeTCs st TOTO, YTOOBI HE TIPO-
UCXOIMJT TIoMeH [P-HOMEPOB 10JIb30BaTe IsIMU, KAaK 110 OIIUOKE,
TaK U C [eJIbI0 KpaxKu Tpaduka.

Bropuunsiii (kammpyromuii) cepsep DNS.

Jl1st yMeHbIIIeHns] HArPY3KU Ha KAHAJIBI [IPU PA3PEIIeHUN 3313~
au npeobpasosanus [P-momepa B uMms u obpatHo (yeayra DNS)
Pa3yMHO HCIIOJIb30BATh HA KaXKJIOM poyTepe BropudHbIi DNS-
cepBep. DTO MO3BOJIUT PEIIATh 3a/a4y IpeoOpa30BaHUs UMEH B
OOJIBIIMHCTBE CydaeB 0e3 oOpalleHns K IEeHTPAJTBHOMY Y3JIy.
DNS na poyrepe 3aHUMAETCsI TOJIBKO KIMITMPOBAHUEM JIAHHBIX
TabIUIT Tpeobpa30BaHUsI UMEH Ha IEHTpaJIbHOM cepsepe. Kpo-
Me Pa3rpPy3KU CeTH TaKas OPraHU3allys I03BOJISIET YBEJIUYUTH
ckopocThb paboTbl DNS-ci1y K05,

Jduarnocruka.

Poyrep momxken nuarHocTHpoBaTH CBOIO PAbOTOCIOCOOHOCTH U
pabory okpecTHBIX y3510B. Ucnomb3yores yruantst TCPDump,
Ping, TTCP, NetCard, nporpammuast gactb Watchdog;
Kackagnposanmue IP-poyrepos.

B cayuae ecnm kosmduectBo mHTEPdEICOB pOyTEPA CTAHOBUTCS
MEHbIIE, YeM KOJUYECTBO TOJXOIANINX K HEMY KAHAJIOB, TpPe-
OyeTcsl TIOCTABUTDH €I OJUH POYTEP, HO TAKUM 0OPa30M, UTO-
OBl MHHUMHU3UPOBATH 3aTPATHI. DTO JEJIACTCs IIyTEeM YCTaHOB-
KI KOMIIbIOTEpa B 0a30BOiI KOMILJIEKTAIUN, HO 0e3 BHHYECTepa
(Bemompbiit poyTep), coequnennoro Fast Ethernet cerbio Touxa—
TOYKA C OCHOBHBIM (Beiyruum) poyrepom. PaiioBas cucrema
BEJIOMOTO POyTEpa MOHTUPYETCS € BEIYIIET0, 3arPy3Ka €ro Tak-
JKe TPOUCXOJIUT IO CETH.



Puc. 26. Hosas sepcust Watchdog (Buz cHuzy)

27. Hage>kHoOCTh ceTu

Kak yxe 006cykmamoch BBIIE, B YCIOBAAX TOPOIa YIOOHO CTPOUTH
ceTh HeDOJIBINMUMY yYacTKaMU. Fcu IIpenooKuTh, YTO CeThb JeiicTBH-
TebHO OyneT cpouThes ydactkamu 1mo 100-200 meTpoB, TO 9TOOBI IMO-
KpBITh paccrogaue B 5—10 KujioMeTpoB (IpUMEpHOE PACCTOSHUE BHYT-
pu HEGOJIBIIOIO TOPOJIA) IPHUIETCS UCIIOJIL30BAThH HOPsaka 50 CEerMeHTOB.
3a/1a/IMMCsT BOIIPOCOM HAJIe’KHOCTH Takol ceru. [Ipe/mosiokum, 410 Ha-
JIE2KHOCTb OJIHOTO CerMEHTa paBHa P< 1, TOr/Ja HaJIe’KHOCTH CHCTEMBI B
1eJioM paBHO pb0, a ITO UMCJIO CYIMIECTBEHHO MEHbIIIee eUHUIbI. BeposT-
HOCTBb OTKa3a TaKOIl CHCTEMBI CYIIIECTBEHHO TOHUKAELTCS, [IOITOMY JIy UIIle
JIJIs OTIOPHOM MAruCTPAaJIU UCIIOIH30BaTh DOJlee JUIMHHBIE PoJeThl. Kpo-
Me TOr0, OYeBHJIHO, 4TO Ha OmopHyio MarucrpaJb (back bone) soxkurcs
OCHOBHAsI HAIPY3Ka M HEOOXOIMMO YBEJNYUTH €€ MPOILYCKHYIO CII0CO0-
HOCTD, 109TOMy B CT «BoTHK» HCII0JIb3yeTcst ONITOBOJIOKHO CO CKOPOCTHIO
nepemaqau 100 Mbit /c.

B kauectse y3m0B back bone moxuo ucnosbzosats [P-poyrepsr, ox-
HaKO Y TAKOT'O PEIIEeHUs PsiJT OCHOBHBIX HEJIOCTATKOB: BO-IIEPBBIX, KAK IBIit
poyTep mobasisier oxuH xot (hop —npbrKOK, mar) u ybasaser TTL nHa
€JIUHUILY, TEM CAMBIM [IPUOJIMKAsI «PAHUILY MUPa» aDOHEHTA, BO-BTOPBIX,
Ha KaXkKJOM pOyTepe pelraercs 3ajada MapIIpyTH3aIldd U TeM CaMbIM
BpEMsI IIPOXOK/IEHUsI [TAKETA YBEJIMINBAECTCsI HA IPOIPAMMHYIO 3a1€PXK-
Ky Ha KaXKJIOM POyTepe, B-TPEThUX, IPU MepebosX MIN HEKAYeCTBEHHOM
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Puc. 27. Hosag Bepcus Watchdog (Buz csepxy)

JIEKTPOIUTAHUY (HUKE UJIH BBIIe HOPMAJIBHOIO), & 9TO JOCTATOYHO PAC-
[IPOCTPAHEHHOE B HEOOJIBIINX TOPOAX sIBJIEHUE, POyTep Ha BpeMs Iepe-
cTaeT paboTaTh U MATHCTPAJh «Pa3BAJINBAECTCs». YCTAHOBKA MCTOYHUKA,
Gecrepeboiinoro nmranus (UPS) nanuyo npobiieMy B HallleM ciydae He
peIINT, TaK KaK [E€PEPHIBBI B [IOJIAYE JICKTPOIHEPIUU MOTYT COCTABJISITE
no 8 gacos, a coorBercrBytomuit UPS kpome Toro, uro Gyner Kpaiite
JIOPOT, €eIlle U UMeeT OOoJIbIne rabapuThl, 9YTO YCIOKHSIET €ro yCTAHOBKY.
B CT «Boruk» ObLI0 HalijIeHO pellleHre, II03BOJISIOIIEe PEIIUTE IIPODJIe-
My TapaHTUPOBAHHOTO JIEKTPOIUTAHUST MATUCTPAJIBHOTO 0O0PYI0BAHNS.
[Ipex e Bcero, BMECTO pOyTEpOB Ha MArUCTPAJIBLHOM YPOBHE ObLIN yCTa-
HosjeHbl Ethernet switch m HeoOX0aMMOE KOTUIECCTBO TPAHCUBEPOB IS
peobpa3oBanus ONTOBOJIOKOHHOrO Ethernet B BuTOmapHBI, 1Ipu 3TOM
POy TEPBI OCTAJINCH (DU3MYECKH HA MeCTe, 00eCIIeInBasi MOIKJII0YeHIe paii-
onnoit mozceru K back bone. OueBuiHO, uTO ycrpoiicTBa THna switch u
TPaHCUBED IOPa3/io MeHee SHeproeMku, deM koMmubiorep (ITK-poytep), n
MO2KHO OBILI0 OBI UCIOIB30BaTh cTanaapTHbiii UPS, oqHako paccMoTpum
YCTPOICTBO 6s10Ka OecriepeOOHOTO TUTAHUS (Pnc..

Buio, 1ro mpexkjie YeM muTaHue JI0MIeT 0 MoTpeOuTeIst, OHO ITPOii-
zer uepes gpa tpancdopmaropa (220 AC * 12 DC; 12 DC * 220 AC),
a, YUUTBIBas TOT (PAKT, 4TO Kak Switch, Tak U TpaHCUBEPHI TOTPEOJISIOT
12 AC, to umeer mecto Tpermii Tpancdopmarop 220 AC * 12 DC. Tlpu
KIIJI Tpancdhopmaropa B 80% mmeeMm, 9TO B Caydae pabOThI OT CETH J0
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WTaTHBIA akKyMynaTop
(MOXHO paclMpuTb):
aBTOHOMHas paboTa =
MK-poyTepa:

Ao 8 yacos

(4]

Puc. 28. Bjiok GecriepeboitHoro nuraHust

MOTPEOUTENST JOXOAUT TOMBKO mopsinka 50% mormHOocTH (ITO HecTpar-
HO), B ciIydae paborel oT Gatapen - mopsinka 60% (9TO HEmpusATHO, Tak
KaK SHEPIHI0 XOTeJI0Ch ObI UCIOIb30BATh GoJlee PAIMOHAIBHO). M3 cxeMbl
JIETKO TIOHSITH, YTO JiBa TpanchopMaTopa, UayIime oT barapen K HArpys3-
K€ {BJISIOTCS B JAHHOM CJIy9ae JIUIIHUMH, 9TO U OBLIO YITEHO B U3JIE-
Jinn, BeimostneHHoM criermasucramu CT «Boruk» u mosydnsiiem Ha3Ba-
Hue « Kommymamoprolll 640K ¢ 2aPAHMUPOBAHHLM INEKMPONUMAHUEM > .
JlanHOE yCTPONCTBO PEICTABIIAET OO0 HEOOIBIITYI0 KOPOOKY, BKIIOUA-
foriee B cedbst 6JI0K muTaHus, switch u 6 cJIoTOB JJIsT TOAKIIOYEHNST TPaH-
cuBepoB. BbLia mocTurHyTa Takas XapaKTepPUCTUKA YCTONIUMBOCTH, IIPU
KOTOPOIi, ec/ii B T€YeHne 8MM YacOB B CYTKHU IOJIAETCS JIEKTPUIECTBO,
TO ocrajbHble 16 YacoB 0bopyroBaHue MOKeT paboraTh aBTroHOMHO. Kpo-
Me YCTOWYHUBOCTH C BBEJIEHUEM OIMUCAHHON TEXHOJIOTUN YJIAJIOCH JIOCTHYb:
1) yMeHbIIIeHHsI KOJIMUECTBA XOIIOB IIPU IIPOXOXKJIEHUN IaKeTa, 2) CyIie-
CTBEHHOT'O YMEHBIIECHNs 3aeP2KKK (IIPOrpaMMHas 3aMEHEHa, Ha, allapar-
HYIO).



28. OpraHusanusi HeHTPaJIbHOro cepsepa (y3Jia)
pernoHaJjIbHOIl ceTu

Bompoc 06 opranuzanuu 1eHTPaJIbHOIO Y3718 He SBJISeTCA HaJIyMaH-
HBIM, a €CTb HeOOXOJMMOCTH JJIsi MPEeJOCTaBIeHUs] HEKOTOPOro Habopa
YCJIyT, KOTOpBIE yKe ObLIN YyIOMsiHyTHI Bbite. OTMETUM UX eIle pa3:

B komMMepueckoil ceTn pacipoCTPaHEHHBIM PEIeHIEeM SBJISIeTCS I10-
KYyIIKa CEPhE3HOI0 CEPBEPA C YCTAHOBJIEHHBIM IIPOIPAMMHEBIM 0O€CIIeYeH -
€M, PEIIaloNIM BCe IIOCTaBJIEHHbBIE 33/1a491, OJIHAKO TaKOe 000PY/I0BaHUe
u jurensnonnoe 110 mocrarouno goporo. B Halem cirydae Mbl BOCIIOJIb-
3yeMCsi HeJIOpOroil annapaTypoil U CBOOOIHBIM ITPOIPAMMHBIM ObecIeve-
HueM. B KadecTBe cepBepa pazyMHO B3STh KOMIIBIOTED, HEMHOIO IIpe-
BBIMIAIONMIAA «CPEeIHNN YPOBEHb» Ha TEKYIN MOMEHT. Takoil cpemxHwmit
YPOBEHDb BCera pasublil: korga-to 310 6611 Pentium100 man Pentium 1T
400, HO Bcera BBIIEP:KUBAETCSI IIEHOBAsl IPAHUIIA, «XOPOIIasy MAIlUHA
B Ka KJblii MOMEHT BpeMeHHU cTOuT B paiione $ 1500.

B kagecTBe 0CODEHHOCTEN KOMIBIOTEPA, BBIIOJIHSIONETO (DYHKIMNA
[EHTPAJIBLHOTO y3J1a, MO2KHO OTMETHUTD BBICOKHE TPEOOBAHUS K OIIEPATUB-
HOI W JMCKOBOI MaMsATH M CKOpocTu obomena. Heobxomumbl cyrmecTBeH-
HbI€ BBIYUC/IUTEIbHbIE BOSMOXKHOCTH IIPOIECCOPA, IIPH ITOM JIOCTATOYHO
HaJIMYKe OJHOI0 CeTeBOro mHTepdeiica U MUHUMAJBHBIX IPAMDUIECKUX
Bo3MmokHOCTeH. [To Mepe paszBuTHs PErMOHAJIBHONW CETH ITPUXOIUTCS 3a-
HUMAaTbHCsT MOJIEPHUBAIMEN IEHTPAIBHOIO y3j1a. BO3MOXKHBI J1Ba ITOIX01A,
[IEPBBIN — IJIAHOBOE HAPAIINBAHNE, CBI3aHHOE C yBEJINIEHNEM 00beMa a-
MATH, KOJIMYECTBA U BMECTUMOCTH BUHYECTEPOB, YACTOTHI IIPOIECCOPA U
T. JI. Bo3MOXKHa Tak>Ke Kap/UHAJbHAs [TEPECTPOIKa BCEro y3Jjia, KOrja
obHOBJIsIETCsT Ccpa3dy Bce 000pyaoBaHue. B miaHe SKOHOMUYN BBITOJIHEE WJI-
TH TIO TIEPBOMY IIyTH, J00aBJsAsS K NEePBOHAYAIBHON CTOMMOCTH CEpBEPa
HEKOTOPYIO cymMmy, TpaTuTh cHOBa $ 1500. Taxske pasyMHBIM SBISETCS
HCIIOJIb30BaHUE HECKOJIbKUX MAIIUH Il OPraHU3aIAN IEHTPAJIHHOTO y3-
Jia, IIOIeJIUB ME2K/1y HUMU UCIIOJIHAEMbIE CEPBUCHI.

29. MoneMHbIil Tyt

3agacTyo Tpebyercsi MCIOJIb30BAHUE HE TOJIBKO ITOCTOSTHHOTO TIOJ-
KJIIOYEHHUsI, HO U MOJIEMHOTO COerHeHusi. BOpoc 0 MOAEMHBIX ITO/IKITIO-
YEHUAX YKe YACTUIHO OOCYZKJIAJICS, HO OCTAHOBUMCS HA HEM €Ille pas.
Kak 00bIvHO, CO3/1aHHE MOJIEMHOIO IIyJIa BO3MOXKHO 3a CYET HUCIOJIb30-
BaHUsI 3aKOHYEHHBIX DPeIeHUil, KOTOPbIe JOCTATOYHO JOPOIU WJIM IIPU
IIOMOIIU IITUPOKO PACHPOCTPAHEHHOIO 000PY/I0BAHUS, IPUCIIOCODIEHHOIO
it perteHns Tpebyembix 3aad. Mcnonbsyercsa IIK-poyrep, kK koTopomy



DNS

[Mepsuansiit DNS-cepsep, orBevarommuii 3a mojCeTh.
Kak y»e orMedasioch, Ha poyTepax IMOJEe3HO UMETh
BTOpUYHbBIE Wu K3mmupytomime DNS-cepsepa.

MAIL

Bazossriit npuanmarormuii (POP3) u
ornpasssiiontuii (SMTP) noury cepsepsr.

WWwWw

HTTP-cepsep 1t ipeiocTaBiieHAsT
B Mup uHOpMAIIA O cebe

FTP

CepBep XpaHEHHUsI MOJIb30BATEIbCKOM
u obiecereBoit mHMOpMAIUT

NEWS

T'pymmsr HoBOCTEIH

Proxy Cash

Mexanusm KammpoBanusi web-3amrpocos.
Mexanmsm pabOThI CJIETy FOTIHIA:
[I0JIH30BATEJb PETUOHAJILHON CeTH
BMECTO TOTO YTOOBI HAITPSIMYIO
3alpalliuBaTh BHEIIHUE PECyPChl HA CBOI
KOMIIBIOTED, IPOU3BOUT 3AIIPOC
Proxy-cepsepa, KOTOpPBIi, TIpeK e
BCEr0O, «CMOTPHUT» B CBOE JIOKAJIHLHOE
XPAHUJIHIIE 3AITPOCOB, €CJIA HAXOJIUT
HY?KHYI0 HHDOPMAIUIO, TO [IPOBEPSIET
ee aKTyaJIbHOCTh, 0Opalnasich K Opu-
OPUTHMHAJIY, U €CJI OHA aKTyaJIbHA, TO
BBIJIAET ee, He 00PaIasich «HAPYIKY»,
MHAYE [0 YKA3AHHOMY aJIpecy
cKaunBaeT TpedyeMyio web-cTpanudkKy,
BBIJIAET €€ I0JIb30BaTeJI0 U

COXPaHSIET B JIOKAJIbHOM XPDAHUJIHIIE.
JlaHHBIN MEXaHU3M ITO3BOJISET
YMEHBIIUTH HATPY3KY Ha BHEITHWIT Ka-
HAJI, YMEHBIIUTD 338/IePKKY [PU
TIOJIyI€HUN 9acTO Tpedyroreiics nudop-
Mallii ¥ CHU3UTH CTOMMOCTH

remuero tpaduka. B CT «Boruk»

ma 2003 rox ucnosibzyer Proxy-cash
obbemom 9I'6.

Monutopunr
ceTn

IIpoBepka paboTOCIIOCOOHOCTH CAMOTO
cepBepa (Pa3IMIHbIX CEPBUCOB) U
POYTEPOB B CETHU, HAIPY3Ka KAHAJIOB,
3aHATOCTH MOJIEMHOTO IIyJI& U T. JI.

TABIULA 3. YciIyru IeHTPAJIBHOIO CEPBEPA




mo COM-nmopraM TOIKJIIOYAIOTCS MOJEMBI, OJHAKO B CTAHIAPTHON IO-
CTaBKe KOJIMIECTBO TAKUX MOPTOB HEBEJUKO: OT 2-X J10 4-X. CyImecTByoT
MYJIBTHIIOPTOBBIE TIaTh, gobassstonme 8 uan 16 COM-mopToB, ogHaKko
UX CTOMMOCTBH JIOCTATOYHa Bejnka: nopsiaka $ 500 3a 16-moprosyio mwia-
Ty BO Bpems cranosjienusi CT «Boruks. Beumm mpoBeenbr paspaborku
10 CO3JIAHWI0 COOCTBEHHON MyabTUIIOPTOBOI wiaThl Ha 16 COM-mopros,
BECh IUKJI Pa3pabOTKU U IPOU3BOICTBA OKA3AJICH JIEIIEBJIE, YeM MOKYIIKA
TOTOBOTO ODOPYIOBAHUSI.

[Tocte komrutekTanyu [TK-poyTepa onumcannoit miaToit paciinpenus,
K HeMy HOJKJ4aercs: Tpebyemoe KosmmdectBo MojgeMoB. Ha ATC rakke
HOJIE3HO IOJIyYUTD IIOJJEPIKKY B BHJE I'PYNIOBOrO HOMepa (T. €. OHOro
HOMEpa, Ha HECKOJbKO JjinHuil). CMBICI TAKOrO PelleHus B CJIeLYIOIEeM:
KaXKJIbIIT MOJEM MMeeT CBOM COOCTBEHHBIX TeJePOHHBI HOMED, OTHAKO
MOXKHO BBIJIEJIUTH HEKOTOPBIN 0OIIuit HOMED, 3BOHS 110 KOTOPOMY, 060py-
noBarure ATC mocie10BaTeIbHO MIBITAETCSI COEMHUTD ADOHEHTA C OJHUM
u3 cBoGomHbIX MogeMoB. OTka3 (KOPOTKHUE TYIKH) IIPOUCXOIAUT TOJIBKO
B CJIy4ae, €CJd BCe JIMHUU 3aHATHI. TakuM 00pa3om, aDOHEHTY HYKHO
3aIOMHATH TOJIBKO OJIMH HOMED, a 00OpY/IOBaHNE aBTOMATHIECKA OOHA-
DPY2KUT JJIsi HErO CBOOOIHYIO JIMHUIO.

30. BHeuninne KaHaJIbl

Bremnre kaHasbl, KaK MPaBUJIO, TOKYIAIOTCHA Yy IIPOBAiiIepoB, pac-
[TOJIOXKEHHBIX Ha JaHHON Teppuropuu. Pu3nuecKn KaHAJIbl MOXKHO pa3-
JIeJITh Ha HA3eMHbIE U CIIyTHUKOBbIE (I[BYCTODOHHMI M OJHOCTODOHHUIL
kaHaJbl). HazeMHble KaHaJIbI IIOKYIAIOTCS B BHie TesiebOHHO mitu nud-
POBOIi JINHUY, CBSI3aHHON C IIPOBaiiJIepOM, M HEBAXKHO, KAK IMPUXOIUT Ka-
HAJI K TOYKe MoK ItodeHusi. CIIy THUKOBBIA JIBYyCTOPOHHUI KAHAJ COCTOUT
U3 CI[yTHUKA, AHTEHHBI U CIIy THUKOBOI'O MOJIEMA.

CryTtHuk paboTaeT B JAHHOM cHUCTeME KaK PEeTPAHCJSITOD, MOKPbI-
BAIOIIHH OOJIBIIYIO TEPPUTOPUIO, TIPUHITUIT pabOTHI ITOTO criocoba mepe-
Jaqn noxon Ha Ethernet. YToObl He TPOMCXOIMIO KOJIM3UMA, ST KaXK-
JIOro abOHEHTa, BBIJEJISIIOT CBOIO IOJIOCY B YACTOTE BEIIAHWS, M KaXK bl
aboOHEeHT HAcTpoeH Ha CBOIO 4YacToTy. CIyTHHK IMOJIyYaeT BCE CHUTHAJIBI
OT BceX aDOHEHTOB, YCHJIMBAET WX U PETPAHCIUPYET Ha OOJIBIIYIO Tep-
putopuio. IlomobHas cxema MO3BOJIIET OBLICTPO PaA3BEPTHIBATH CHUCTEMY
cBaA3M Ha OosbmIoil TeppuTopun. Kak IpaBuiIo, UCIHOJIB3YIOTCH CTAIO-
HapHbBIE CIyTHUKU. Takue CIyTHUKHU Jeal0T 060pOT BOKPYI 3eMJid 3a
OJIHU CyTKW, W TIOJIy9IaeTCsl, YTO Ijisd Hab/IIomaTesis ¢ 3eM/IM OHU <«BU-
cAT» HaJ, OMHON Toukou. [laIoc K TOMY, CIIyTHUK JOJIZKEH HAXOIUTHCS



TOYHO B 9KBATOPUAJIBHON IJIOCKOCTH U UMETh KPYTOBYIO OPOUTY, ITOOBI
Ha HabJIIogaTe s He ObLI0 KoIebaHuit, 1 000pyI0BaHNe HE MPUXOINTIOCH
nojictpanBaTh. Cpegauii pajuyc opobuTsl ciiyTHHKA Hopsaka 36—40 Thi-
csta KuioMeTpoB. HemocTaTok Takoit CBsI3u 04YeBUJICH: OOJIBITIOE PACCTOSI-
Hre (nopsijka 70-80 ThIC. KHJIOMETPOB B 06 CTOPOHBI), UTO COCTABJISIET
mpuMepHO 0,25 CeKyHJIBI /1 CUTHAJA, IJTIOC allllapaTHbIe 3aI€PYKKU, TI0-
9TOMY CpejHee BpPeMsi MMPOXOXKIEHUS «KOCMHUIeCKOro» xora — 310 0.5
0.6 cexynnpl. Bropoii He1ocTaToOK - OUYeHb I0pPOroe 0O6OPYIOBAHUE U €r0
CJI0KHag HACTPOUKAa.

31. Mexanu3mbl ynpaBjeHusi TPaAaPUKOM

[Ipu paccMoTpeHun TexX UM WHBIX ACIEKTOB IIOCTPOEHUS U SKCILIya-
TaIUU PErMOHAJIBHON CETH MBI yKe 0Opallajd BHIMAHUE Ha IIPOOJIEMBI,
CBsI3aHHBIE C 9(DEKTUBHBIM HCIIOJIH30BAHIEM PECYPCOB U BO3MOXKHOCTSI-
MU WX paciiupeHus B ciydae HeoOxommmoctu. OTMETHM, 9TO PeCcypChl
MOXKHO TOPA3JEIUTh HA JIBa OOJIBIINX TUIIA:

(1) srerko paciupsieMble, HEKPUTHYIHbBIE PECYDCHI (BPOJE JUCKOBOTO
IPOCTPAHCTBA Ha CepBEpe WM IPOIYCKHONH CIIOCOOGHOCTU BHYT-
PEHHMX KaHAJIOB, KOTOPBIE XOTh U HE TaK IIPOCTO, HO ITOJJIAIOTCS
PACIIMPEHUIO 32 PA3yMHbBIE JCHBIN );

(2) suMuUTHPYIONIHE PECYPChI, TO €CTh UX PACHIMPEHUE CBI3aHO C
GOJIBIMIME  CJIO?KHOCTSIMH, 3a9aCTYIO YIIUPAIOIIUECS B CEPhE3-
Hble (DUHAHCOBBIE 3aTPATHI (TPOITYCKHAS CTIOCOOGHOCTH BHETITHETO
KaHAJIA).

[Ipexe MBI pacCMATPHBAJN JIUIIbL HEKPUTHYHBIE PeCypchbl U 000-
3HaYaj M CIOCOOBI UX WUCIOJIb30BAHUS W PACIIUPEHUSI, Telepb 0bOpaTuM
BHUMAHUE Ha TaKOH pecypc KaK BHEIHUI KAHAJI U TEPEIUCUM Psijl CIIO-
cobOB perreHnst 3371249 ero 3M@MEKTUBHOIO UCIOJIb30BannsA. Kak B 1000M
JIDyTOM BOIIPOCE, TYT €CTh JIBa MPUHIMITHAILHBIX MOJX0Ja K €ro perre-
HUIO: BBICOKO3ATPATHBIN U MaJob0/KeTHBIN. B mepBoM ciydae MOXKHO
cllesiaTh MHOTOKPATHBIN 3al1aCc KOHHEKTUBHOCTH BHEIITHET'O KAHAJA U PaC-
UPSTH €ro IPU BO3HUKHOBEHUHN TaKON HeobxomummocTu. 11oq00HbI SKC-
TEHCUOHAJIBHBIN [MOJIX0/T U30aB/IseT OT U30DPETEHUsT CJIOXKHBIX CXEM, HO
SKOHOMUYECKHU HelprueMyieM. BTopoit BapuanT — uMeTh HeOOJIBITON 3amnac
pecypca BHEITHEro KaHaJja, HO J00UBATHCS ero 3(MMEKTUBHOTO UCIOJIb-
30BaHMs, BBOJS HEKOTOPbIE OIPAHUYEHUs] Ha paboTy IoJib30BaTeseil B
Jachl [MUKOBON HATPY3KH, IPEIOXpaHsisi TEM CAMBIM CE€Th OT IIeperpys-
KI W BBIXOJIa U3 CTPOsi. Takoii crmocob cKopeil Bcero siBjsieTcst Hambosee
OTBEYAIONINM TPEDOBAHUSM PErHOHAJIBHOM CETH, comepKalieiics 3a cIeT



obmuabl. OIHAKO 3746Ch MPUIETCS PENaTh HEMAJO 33089, CBI3AHHDBIX CO
CIIpaBEe I TUBBIM pacipeeaeHneM pecypcos. Kakme ke Iy Tu perteHnst mo-
CTaBJIEHHON 3aJ@91 MOXKHO BBIJIEJIATH?

31.1. OrpanudeHue II0Jb30BaTeJieil Ha BXOJe B ceTb. llaes
JIAHHOTO TIO/IXO/Ia COCTOUT B TOM, YTO eCTeCTBEHHbII\E MJIN UCKYCCTBEH-
HbIME| [yTeM OTPaHUYUBAETCsI JOCTYII TOJIb30BATENeH K pecypey (31ech
U Jajiee B KA4eCTBE Pa3essieMoro pecypcea 0yaeM UMeTh B BUJLy ITPOITYCK-
HYIO CIIOCOOHOCTD BHEIIHErO KAHAJIA).

JlaHHBIH CIIOCOO MMEET TOT HEIOCTATOK, UTO HE B IIOJHON Mepe WC-
[OJIB3YIOTCST PECYPCHI CETH B TOM CJIydae, KOTJa PeCcypca JJOCTaTOYHO, HO
B CIJIy OIPaHWYEHU MOIB30BATEIh HE IMEET BOZMOXKHOCTH 3D (HEKTUBHO
€r0 UCHOJIB30BATD.

31.2. Paznesienue pecypca. Bo3moxkHo Takoe perenne mpooJie-
MBI, B KOTOPOM KayKJIOMY TI0JIb30BaTEN0 (B CIydae WX HEBGOJIBIIOro KO-
JITYECTBA) IIPEIOCTABIISIETC HEKOTOPBI 06beM pecypca, KOTOPBIi OH ca-
MOCTOSITEJILHO UCIOJIb3YET U OIIAUYMBaeT. JJaHHyI0 TOJIMTUKY BEJIeT IpOo-
Baiimep Runnet, Boimesisis cBOuM KneHTaM MEPCOHAIBHBIN KAaHAJ.

Mumycamu TakKoro moaxofia, Kak U B IPEIbIAYIIEM CIIydae, sSBIIseTCs
HEJIOUCIIOIb30BAHNE UMEIOIUXCS PecypcoB. He MCKIII04ueHO BOZHUKHOBe-
HUe CUTYyalluM, KOIJlJa KTO-TO KaHaJ He UCIIOJIb3YeT, & COocel] 3abIXaeTcs
OT HEJOCTATKa IMPOITyCKHOI criocobHocTu. Ho BMecTe ¢ TeM nipu JaHHOM
crrocobe OoJiee MM MEHee CIIPABEJINBO PACIPEIESeTCsT OIIaTa 33 Pe-

cypc.

31.3. Paznesnenue Bpemenu. [logxom orimaaercs OT mpenblIy-
IEero TeM, YTO KaKJIOMY IOJIb30BATE/I0 MIPEIOCTABISIETCS BECh PECYPC
U OTUpaHUYEHUEM SIBJSETCS JIMIL padoTa JPYroro MOJIb30BATENsI, KOH-
KYypUPYIOIIero 3a pecypc. IIpm TakoM 10/1X0/1e eCTeCTBEHHO BO3HUKAIOT
CJIeTYIONINE T10/13a/Ia4N:

(1) cuopaBenyuBOe paszjeeHue PECYPCa MKy BHYTPEHHUMHE [0JIb-
30BaTEJISAMU;

(2) paszmesnenue pecypca MexKJy BHYTPEHHUMH M BHEITHUMHE I0JIb-
30BaTEJISIMU;

(3) mocTpoeHUe CUCTEMBI IIPUOPUTETHOTO OOCITYKUBAHUS JIJIS Y0~
BJIETBOPEHUSI 3aIIPOCOB KJITUEHTA;

(4) yder ucno/Bb30BaHMs pecypca U OIuiaTa Tpaduka.

12Hanpuwmep, npenen IIPOIIYCKHO# CIIOCOBHOCTU TeNeOHHON CEeTH.
13ycranoska GbuIIbTPOB Ha poyTepe.



Puc. 29. Crparerusi orpaHudenus IoJb30BaTeseil Ha
BXO/IE€ B CETh



128 kbls

USR 1 USR 2

Puc. 30. Crparerus: pazmesenus pecypca MeXKIy IOJb30BATEIIMI



+ | - Boicoknit
0 | - O6bmmit

- | - Husknit

Puc. 31. Cerka npuopuTeroB Ha UCIOJb30BaHIE pecypca

IlepeunciieHHble 33/1a71 TEXHIYECKH BO MHOI'OM DEIIAIOTCsI Ha, yPOBHE
YIPaBJIEHUSI O4Yepejibio 3a1lpocoB Ha 00paboTKy cepBepom. OUeBHIHO,
4TOOBI CO3/1aTh Oosiee MM MeHee rubOKyio cucreMy, oobraHoi FIFO-oue-
peau OyIeT HeJIOCTATOYHO, TaK KaK IPHUJIETCS PEIaTh 33/1a9y PacCTaHOB-
KU IpHOpuUTeTOB. IIpeionoKum, Mbl yCTaHABINBAEM CJIEYIONLYIO CETKY
IIPHOPUTETOB:

Wcxosst n3 npesjioXKeHHOI CTPYKTYPBI, KaxK/Iblil 110JIb30BATE]b MO-
JKeT, OIEHUB CBOU 33/1a4H, PeIaeMble B ceTh, U (PUHAHCOBBIE PECYDCHI, B
KasKJIplif MOMEHT BPEMEHH OIIPE/IEJISITH CBOE MeCTO B aHHOH Tabiure. OT
ero BeIOOpa OyJie 3aBUCETH CKOPOCTD €ro pabOThl U COOTBETCTBEHHO OILIA-
Ta 3a Tpaduk. IIpuueM urpa ¢ npuopuTeTaMU SABJISIETCS UCKIIOYUTEIHHO
UI'poil MeKJy I0JIb30BaTesISIMU 38 TPadUK, a He CIIOCOOOM HAKUBBI J1JIst
poBaiizepa, Tak Kak B CJIydae BBIOOpa BCEMH IOJIH30BATEISIMU KAKOM-
JimbO OJIHOM CTpaTernu, UX IpaBa W OILIATa COOTBETCTBEHHO BBIPABHU-
BaIOTCA U B CyMMe DaBHSIOTCS CTOMMOCTH KaHaJia. Takasl cxema I03BO-
JIIeT JIATh U3HAYAJIbHBINA IPUOPUTET BHYTPEHHEMY [OJIb30BATENIO (KOTO-
PBIii [JIATHUT) Hepe/ BHEIIHUM (KOTODBII He [IJIATHUT ), HOMECTHB BHEIIIHEro
II0JIb30BaTeJIA Ha CaAMbIl HUSKUNA IPUOPUTET.

Nrak, KakoB Ke MeXaHH3M peaju3alui Takoil 3agaun’ B mocien-
nux nakerax OC Linux y»ke cyniecTByeT BCTPOEHHAsSI BO3MOYKHOCTD I10-
nmobuoro perymuposanus Tpaduka — Linux Traffic Control. Pacemorpum
HECKOJIBKO IIOJIXOJIOB PeIlleHUs JaHHON 3a/1a4u.

31.4. Ouepenpb ¢ nmpuopuTeTamMu. Takoil TUII OUEpPEN SIBJISIETCS
pacmpenueM FIFO u comepKuT HECKOILKO odYepejeil, Mo OIHON st
KaskJIOr'0 THUIA IO0JIb30BaTeseil n3 mpuopuTeTHoi cerku. CxemMarniecku
odYepe/ib ¢ IPUOPUTETAMHU MOYKHO M300Pa3UTh CJIEIYIONIM 00pa30M:

Mexamm3m pabOThI TAKOH KOHCTPYKIIAN CJIELYIONIUIA: 3aIIPOCHI OT KaXK-
JIOHl TPYIIIIBI IIOJIb30BATENEH YCTAHABINBAIOTCS B COOTBETCTBYIOIIYIO Ote-
peab, Ipu4deM, 9eM BbIII€ IIPUOPUTET, TE€M BbBIIIE 3Ta O49epe/b Ha KapTHUH-
ke. /lasee o6paboTKa MPOMCXOAUT CBEPXY BHH3, TO €CThb CHadaJa obpa-
6aTBIBAIOTCS BCE 3alIPOCHI, CTOSIINE B BEPXHEH OYepen, eCiu OHa, IIyCTa,
TO OepyTCcs 3alpOChl W3 HIUXKHUX Ovepeseil n Tak jasee. BumHo, 9ro B



FIFO

Puc. 32. Ouepens ¢ npuopureramu



JIAHHOM CJIydae CODJIIOIAeTCsl CUCTEMA IIPUOPUTETOB II0JIb30BATEs, U OH
mostyaaetr 6osbIre pecypca. OHAKO B TAKOM THCTOM BHJIE 9TY CXEMY HC-
II0JIb30BATh HE OYeHb YJI0OHO, TaK KaK y HIKHHUX O4YepeJieil CIIMIIKOM
MaJIo ITAHCOB BOOOIIE JT02K/1aThCs 0O0PabOTKHU, IIPX STOM JIEHBI'M UMH 3a-
IUIAYEHBl, U «TOBAp JIOJIZKEH OBITh OTIPYXKEH». 371eCh HaM HYXKHO JIaTh
KaKJIoil odepean IpaBO Ha HCIOJB30BaHUE JIUIIb KaKOH-TO YaCTH pe-
Cypca, He 3aXBaTbIBasl €ro nejaukoM. Tak, Jijisi IPHOPUTETHON Ovepesu,
HAITPEMeD, MOYKHO 3aJ1aTh UCIIOJIb30BaHMe JUIIb MakenmyM 60% kanasa,
a OCTaJIbHBIE PECYPCHI PACIIPEIETUTD MEXK Iy OCTaJIbHBIMU II0Ib30BaTe IS
M.

HTak, mpeamnonoKumM, HaM yAaJOCh YCTAHOBHUTH HYKHYIO CHCTEMY
IIPUOPUTETOB, HO HAII KaHAJ CJIUIIKOM «y30K» U He MO3BOJIAET IPOILYC-
KaTb Bcero Tpaduka, Ju00 HAM HaJI0 PA3Je/UTh KaHAJ MEXK/JLy I0JIb30-
BaTessIMA (KaK B IIPeIBIAyIeM caydae). Torma MoXKHO BOCIONB30BATHCS
AJICOPUTMOM OTDAHUYEHHsI CKOPOCTH IepeJiadu MHMOPMAIUU, IOy IUB-
IIIero Ha3BaHUE AJITOPUTM <«JIBIPSBOro Benpas. CyTb ero B CIIe/IyronieM:
BHEIIHUH [TOTOK 3aIIPOCOB IIOMEIAETCS] B HEKOTOPYIO OI'PAHIYEHHYIO OUe-
pesb, 00paboTKa 3alpPOCcoB, B KOTOPOH IPONUCXOJUT HE IOJHOCTHIO, & C
HEKOTOPOI 33/TAHHON MHTEHCHBHOCTHIO. CMBICIT IIPOIECCa XOPOIIO UJILIIIO-
crpupyercst Ha Puc.

31.5. Uepapxuuyeckue ouyepenu. Ha ocHoBe mpuHuma gejaeHus
TpaduKa MEXK/y M0JIH30BATESIMA CTPOUTCS CJEIYIOMIMI TUIl OYepeIn
CBQ (Class Based Queueing). BeicrpauBaercsi nepapxus JiejieHus KaHa-
Jia, MEXKJIy IOJIb30BATEJISIMHE, ILJIFOC K TOMY KazKJIbIi [T0JIb30BATE/h UMEET
BO3MOXKHOCTH BHYTPH CBOEH <«4aCTH» KaHAJA BBHICTABJIATH IIPUOPUTET-
HOCTb T€X WJIM WHBIX CETEBBIX 3aJia4, Kak To: www, telnet, mail u . 1.
B 3aBUCHMOCTH OT UX BayKHOCTH JIJTsI TIOIb30BaTes . CXeMaTHIeCKu JIaH-
HBII IIOXOJT MOXKET BBLIIVISIJIETH TaK:

TaKI/IM 06pa30M, MbI IIpUIIJIX K BO3MOXKHOCTU IIPOITOPIIUOHAJIBHOI'O
JIeJIEHHST PECYyPCa He TOJIBKO MEKJIY IOJIb30BATE/ISIMA, HO U MEXKJIy KJIac-
camn Tpaduka. ITO MO3BOJISIET HPEJIOCTABUTH HOJB30BATEIO OOJIBIILYIO
rubOKOCTh B pabOTe ¢ CeTHIO U ee OILIATE.
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31.6. IToaaep>kka pUHAHCOBOI JAEATEILHOCTA PETNOHAILHOM
cUCTeMbI TeJieKOMMYyHuKaruii. Mol yxKe 00Cy»Kaajn, 9TO MPH IO-
CTPOEHUH CeTell TOCyAapCTBEeHHAs [TOJIJIeP:KKa, CKOpeil Bcero, Oyier oka-
3aHa JUIsl TIOCTPOEHUS YPOBHS HAIMOHAJIBHOW MArUCTPAJIN, & He JIJIst CO-
3JIaHUsT PErMOHAJIBHBIX TojceTell. B cuiy 9T0ro He ocTaeTcs HUIero mHo-
ro, KaK WCIOJb30BaTh Te (PUHAHCOBBIE PECYPCHI, KOTOPBIE €CTh Y JKUTe-
Jieil ¥ TpeIpusiTUil pernona, KOTopble BechbMa HeBeguku. OTCioma Mbl
MIPUXOJIUM K BBIBOJLY, UTO HCIIOJIb3YeMble ITPU TOCTPOEHUN CETU PEIIeHUsT
JIOJIZKHBI OBITh, IIPEXK/I€ BCErO, SKOHOMUIECKN IPMOEKTUBHBIMU U JIaJIee
HEOOXOIUMBIM TPEeOOBAHUEM sIBJISIETCS HAJUYNE MEXaHU3MOB, obecredn-
BAaIOIUX KAK MUHUMYM CAMOOKYIIAEMOCTb IAHHOTO Hpeanpusitusi. Mbl
OyJieM pa3audaTh JBE CTOPOHBI TOrO BOHPOCA: 1) CAMOOKYIIAeMOCTh HA
9Tale CO3JAaHUsl U PA3BUTH CeTHU, 2) MOKPLITHE YKCILIYATAIIMOHHBIX PAC-
XOJIOB.

32. Dram co3gaHUsI U PA3BUTUA CETU

[Ipu cozmanmm paccMOTpEHHAs CHCTEMa CIIOCOOHA PA3BUBATHCHA WH-
KPEMEHTHO: €CJIH Yepe3 HEKOTODBI JI0M IPOXOIUT CETb, a B COCEIHEM
JIOMe ITOABUJICA KJIMEHT, )KeJ'IaIOH]‘I/II.;I IIOJAKJIIOYUTBLCA, TO Tpe6yeTC${ « 10T~
HYTb» MaruCTpaJib JI0 YKa3aHHO! TOYKY U IMOIK/IFOYUTh aboHeHTa. HecMoT-
P&l HA TO, YTO Y3JIbl CETU ObIBAIOT pasHble (Xabbl, CBUYU, POYTEPbI) U UC-
HOJIb3YIOTCsl PA3HbIE KAHAJIBI (KOAKCHAJI, BUTAS 11apa, OLITOBOJOKHO), KO-
TOPBIE, ECTECTBEHHO, NMEIOT PA3IMIHYIO CTOMMOCTD, CPEIHSIS CTONMOCTD
IIOJIKJIIOYEHUs OCTAETCA IPUMEPHO OJIMHAKOBOI 3a cueT OOJIBIIOro KOJIH-
yecTBa abOHEHTOB. B cpejiHeM CTOMMOCTB «IIPOX0/Ia» OT OIHOI'O JIOMa JI0
ciepytomero pasagerca $ 108 (gaHHbIe HOTydeHBI B PE3yJIbTaTe aKIUK
«Boruk 2000», korga 66110 OAKIII0YEHO 50 HOBBIX JIOMOB).

CronMocTh ADOHEHTCKOTO OKOHYAHUSI OT YKE YCTAHOBJIEHHOTO 060pY-
JIOBaHMsI JI0 KOMIILIOTEPA BHYTPH JI0Ma B cpejiHeM pasasiercst $ 42. Vto-
ro, B CpeHeM cebeCTOMMOCTD OJTHOTO IOJKJIIOUEHUsI COCTABJISIET MTOPSIIKA
$ 150 ¢ ygeToMm TOro, 9TO B OJHOM JIOME MOYKET OBITh HECKOJILKO TIOIKJIIO-
JeHuil, a B IPyroM He OyJeT HU OJHOT0, HO 0OOPYIOBAHUE TY/IA JTOJKHO
OBITH TTOCTABIIEHO. [Ij15T TPOKJIAIKY U SKCILTyaTAINN OIITOBOJIOKOHHON Ma-
rucrpaiun CT «Boruks» coTpyaaudaer co CTOPOHHUME OPraHU3AIUSIMU,
110 JIOTOBOPY C KOTOPBIME C KayKJIOI'0 HOBOT'O IOJIKJIFOUEHUsI JIeJIAeTCs OT-
yucyienue B $ 40. VTorosas cTonMOCTh HOAK/IIOUeHHs paBHseTcsa $ 190.
Ecsim marucrpaJib y2ke eCTb B JIoMe, TO HOBBI ADOHEHT HE OCBOOOXK 1A TCsT
or omtatel $ 108 3a OTPE30K MATHCTpAJIH, HO IMEET TIPABO Ha PACCPOUKY
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B naTexke. [IpenmoykeHHble BBIKIAIKN SIBISIOTCS OCHOBOUM CAMOOKYTIae-
MOCTHU HA JTalle CO3JAHUsI U PA3BUTHUS CETU U 3a(UKCAPOBAHBI B PErJia-
MEHTHUDPYIONUX JOKYMeHTaXx.

33. Dram skcrIyaTanuu ceTu

B mporiecce sxcmtyaTannm ceTu MOXKHO BBIJIEIUTD JBE IACTH PACXO-
JIOB:

(1) codeporcanue enympennets cemu:

® BLINOJHEHUE PEMOHTA 000DYIOBAHNS;

® COJIEPKAHUE CHUCTEMBI;

e 3apaboTHas ILIATa IEPCOHANLY, HOIJICPKUBAIONIEMY €€ pa-
6oToCII0COOHOCTh. B HacTOsAIIEE BpeMsl IIEPECIABCKYIO Pe-
FHOHAJILHYIO CeTh OOCIY’KHBAIOT 1 CHCTEMHBIH IIpOrpaM-
MHUCT, 1 JIEKTPOHIUK-PA3PAbOTINK, 2 SJIEKTPOHINNKA, 2
MOHTayKHHMKA U 1 HHXKEHEp 110 METAJLITy, KPOME TOTr0, IIEPCO-
Hau1, paborarormuii ¢ KineaTamu (4 gesoseka), 1 Gyxrasarep
n 1 pyKOBOIUTEIb;

(2) codeporcanue erewnuxr nodkaouenui:

® OIIaTA YCJIyT IPOBAiiIepoB (CTOMMOCTH BHEITHAX KAHAJIOR );

e OITaTa BHENTHEHl KOHHEKTUBHOCTH, BO3HUKAIOMAA 34 CYET
TOrO, 9TO CYIIECTBYIOT BBIXOJbI CETH BO BHEINHHUN MHUP: OT-
yucienns [occBa3bHAI30DY, OILIATA JOMEHHBIX NMEH, OILIa-
Ta CTOUMOCTH TeJeOHHBIX MOJIKJIIOUYCHNN U T. 1.

OrmpesiesinM IPUHIMITBI B3AUMOPACcIeToB ¢ aboHeHTaMu. Byjiem cuau-
TaTh, 9TO 38 PabOTy BO BHYTPEHHEH ceTu abDOHEHT ILIaTUT (PUKCUPOBAH-
HyIO IJIaTy 6e3 yueTa BpeMeHU U Tpaduka — aDOHEHTCKYIO ILIaTy, KOTO-
past PaCCIUTHIBAETCS C YIETOM TOTO, YTOOBI OHA MOKPHIBAJIA PACXOIBI HA
cojiepkaHue BHyTperHel cern. Kpome Toro B3nmaercs ormiata Tpaduka
JUUTsI TIOKPBITHSI 3aTPAT Ha BHEIIHIOI KOHHEKTUBHOCTH. Hepesko mposaii-
Jiep OlpeJiesisieT CTOMMOCTh MeradaiiTa BHeNIHero Tpaduka HEKOTOPOi
CYMMOIi, OJIHAKO B CJIydae, eCIU CeTh He KOMMepUecKasl, KOria KaHaJs [o-
Ky[aeTcsi BCKJIIUINHY BceMu aboHeHTaMmu, H6ojiee IpueMJIieM WHOM IMpuH-
run. OIeHUBAIOTCST PACXO/Ibl HA BHEITHUE KAHAJIBI 38 MECHIl U JIeJIATCS
Ha oOIuit BHEITHUT TpaduK BCceX aDOHEHTOB, MOJYYIAETCS CPEIHsIsT CTO-
UMOCTH MeraDaiiTa 3a pacueTHBIH 1epuoji. AGOHEHT IJIATHT 3a ITOT IIe-
PUOJI CYMMY, PaBHYIO IIPOM3BEJIEHUIO CPEJHENl cTomMOCTH Merabaiita u
obbeMa CBOEro BHEITHErO IOJIh30BATELCKOTO Tpaduka. OTMernm, 910
KPOME TI0JIb30BATEIbCKOIO CYIIECTBYEeT CUCTEMHBII TpadUK, CBA3AHHBIN



¢ obecriegeHreM KU3HeIeATeIbHOCTH ceTr B 1esoM (pabora Proxy, DNS,
u ap.).

Takoil MexaHU3M B3UMaHUs OILJIATHI COOTBETCTBYET HMPHUHIMILY Oec-
npubbLIEHOCTH TTocTpoeHHO! B Ilepecnasiie pernonasbHoit cetu. Permo-
HaJIbHASI CETh B TAKOM BHJIE IIPEJCTABIsET cOOO0i OBIMUHY, KOTOpas CO-
001112 ONTOM TIOKYIAET BHENTHUIN KaHajl, YTO BBIXOIUT CYIIECTBEHHO Jie-
IIeBJIE, Y€M eCJIA Obl KaK/IbIi BBIXOIUJI Ha [IPOBAliIepa CAMOCTOSITEIHHO,
TaK Kak HAYMHAIOT JefiCTBOBATDH ONTOBLIE IEHBI. KKpoMe Toro, onncaHHbIit
noMerafaiTHBIN [IPUHIMII OIJIATHI II03BOJISIET (B OTIMYHE OT (DUKCUPO-
BAHHO IJIATHI) CIEPKUBATH ANIETHTHI IOJIb30BATENEH U YKJIAIbIBATHCS
B CYIIECTBYIOIUX €MKOCTSIX BHEIHUX KAHAJOB. lakas SKOHOMHYECKast
obpaTHasi CBSA3b CIEPXKUBAECT CUCTEMY OT MEPErpy30K.

34. Cucrema cereBoro aaMuHucrpupoBanuss Nadmin

st obcmykuBanus (UHAHCOBBIX IOTOKOB, PACUeTa ycJayr abOHeH-
TaM, BEJIeHHs JOTOBOPOB U T. 1. Tpebyercs coorBercTByiomee [10. B CT
«Boruky» ykazanuyio (1 HemMaso apyroii) GyHKIMOHAILHOCTH 0beciedn-
Baer cucrema Nadmin (Network Administration).

34.1. Crpykrypa Nadmin:

(1) Jaruuku, SBJISONAECT UCTOYHUKAMU CTATUCTUKHU:
a) IP-mpagux. Cobupaercs IP-craTucTuka Ha IOMPAHUIHBIX PO-
yrepax (Tex, 4epe3 KOTOPbIE IIPOUCXOIUT CBSA3b C BHEIIHUM MU-
pom) B Buzte TCP-dump, . e. Bcex npOXoJdiux 4epe3 Hero a-
KETOB, 06pabaThIBalOTCsI (OTPE3AIOTCS TONBKO 3ar0JIOBKH TTAKe-
TOB U BBIOPACHIBAETCS COIEPIKUMOE) U CIKUMAKOTCST;
b) MAIL-mpagurk. Bepercsa us jor-daitnos mail-cepsepa;
¢) Proxy-mpagur. Beperca uz jor-dailyioB proxy-cepsepa;
d) WWW-apenda. Cunraercs cymma pasMepoB KaTajoros. Bee
JIAHHBIE COJEPYKATCST B APXUBHPOBAHHOM BHJIE B XPAHUJIUINE B
TeYEeHNEe HEKOTOPOI'O BPEMEHH JIJIs BOSMOYKHOCTH pa3bopa crop-
HBIX BOIIPOCOB, TIOCJIE €70 UCTEYEHUsI IIPOUCXO/IUT Y/IaJIeHIe Hal-
6oJtee CTapbIX apXUBOB;

(2) Baza maHHBIX cucTeMbIL: a) Abonermol. AGOHEHTOM sIBJISET-
cs1 hU3NIECKOe UM IOPUIUIECKOE JIUII0, 3aKJIIOIUBIIEE JJOTOBOD
Ha obciykuBaHue. B 6a3e XpaHuTcs KOHTaKTHas MHMOpMaIns
O KJIMEHTE, a TAaK¥Ke €ro JINIEBOH CUYeT, T. €. OCTATOK JIEHEIKHBIX
CPEJICTB TIOC/Ie BHECEHUST aBAHCOBOIO IutaTexka. AGOHEHT acco-
[IUUPYETCS C €r0 YIETHBIM UMEHEM;



b) Yeayeu. Ilepedenn yciyr, KOTOpPble MOTYT ObITH [IPEIOCTAB-
JIEHBI aDOHEHTY B paMKaX JIOrOBODAa;
¢) Hodcemu. Pacemarpusatorcsa IP-noncern, ¢ numu acconmu-
pyfoTcst aTpuOyThI TOJCETH, TaKhe KakK I3, Macka, HOMED
II0/ICETH;
d) Ileror. O6BEKT MO3BOJISIET PACCIATATH CTOMMOCTD YCJLyTHU JJIst
abOHEeHTa, TaK KAK BBIYUCJIEHNE €€ CTONMOCTU 3aBUCUT OT KaTe-
ropum I0Jib30BaTels (ClIenualbHON METKH, acCOIUUPYeMOil ¢
aboHeHTOM). B 6a3e JaHHBIX MCIIOIB3YETCs TIPUHIUAI UCTOPHU-
HOCTH XPaHeHUs] HHMOOPMAIINU, TO €CTh COXPAHAIOTCS BCE COCTO-
sTHUs 0a3bl Ha, JIFOOOI MOMEHT BPEMEHU M MOXKHO y3HATh 3HAUE-
HUsl JIIOOBIX TIOKa3aTeseil B a060ii moment. O6caer cromMocTu
yCJIyT abOHEHTOB 3a TEPUOJ] IPOUCXOIUT IIyTEM MOOUEPETHOTO
TIepeBo/ia COCTOSIHUST 0a3bl Ha HEKOTOPBIN J€Hb, 00CYET ITOrO
JiHsl, 3aTeM 6a3a MepPeBOAUTCS HA CJIELYIONNN JIeHb U T. II.;

(3) ®yHKIMOHAJIBHBIE OJIOKY CHCTEMBI:
a) O6pabomka cmamucmuku;
b) I'enepayus omuemos;
¢) Xpanenue u wucmra c2enepuposaHHbLE OMYEmMos;
d) Pacwem cmoumocmu yeaye;

(4) Web-unrepdeiice! k cucreme:
a) Unmepgetic admurucmpamopa:
— Ileuars TOrOBOPOB U3 CYETOB;
— H3menenne B aboHEHTaX M yCJIyrax;
— Ilpoune MoauduKAIINN CUCTEMBI;
b) Unmepdetic noavaosamens:
— IIpocmoTp ucropun pacderoB ¢ aDOHEHTOM;
— IIpocMoTp TekyImeil cTaTHCTUKU aDOHEHTA;
— IIpocMOTpP CBOAHOI CTATUCTUKYU IO BCEM abDOHEHTAaM.

Best ykazaHHast cucrema HalmcaHa «C HyJs», ee 00beM mpub/In3u-
tesibHO paBeH 10000 crpok na sa3wike Perl. Hecmorps mHa TO, 9TO OHA
MUCAJIACEH TIOJ] COOCTBEHHbBIE HYK/IbI, CHCTEMa ObLIa HEOJHOKPATHO yCTa-
HOBJIEHA B JIDYTMX PErHOHAX, XapPaKTEPHU3YIOMNXCsS CBOUMU ITPUHITUIAMHA
[IEHOBOW ITOJIMTUKHU, OTYETOB, JOrOBOPOB U T. 1. OTMETUM HEKOTOPBIE U3
HCITIOJIb30BaHHBIX MPOI'PAMMUCTCKIX PEIEHUH IPU CO3IAHUN PA3HBIX MO-
myneit Nadmin.

34.2. Baza gauubix. B kadecrBe 6a3bl JaHHBIX UCIIOJIB3yeTCsl CU-
creMa wiockux Gaitios, yupasisemas VCS (Version Control System)—
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cucreMoil yrpasieHus sepcusamu. s momydenns Bua (haityioB Ha ompe-
JIeJICHHYIO J1aTy mpoucxoauT cpejcrsamu VCS mpuBesenne Bepcuit daii-
JIOB Ha, YKA3aHHYIO JIATY U 3aTeM Mpou3BoauTcs obcuer. Takoe pemierne
[TO3BOJIsIET «DECIIATHOY TOJIyYUTh TPEOYEMYO (DYHKIIMOHAIBHOCTD U I10-
BBICUTH YCTONYMBOCTH CUCTEMBI OT B3/I0Ma U HEKOPPEKTHOI'O BBOJA JIAH-
HbIX, Tak Kak VCS Bemer ayaut (y1or-ailyibl) BbIIOJHIEMbBIX ONEPAIIHii.

34.3. Bbruauciienune cromMocTu. B MexaHm3Me pacdera CTOUMO-
CTH YCJIYT B KA4eCTBe IIEHBI 33 MerabailT UCIOJIb3yeTCs He KOHEYHOe 3Ha-
qenne, a hopMmysia, KOTopas B 3aBUCHUMOCTU OT IOJUTHUKHU IIPOBaiiiepa
Moxker nmerh TOT min uuo#t Bua. Tak B CT «Boruks — 310 mporemry-
pa THUIIA «IIOJYyYIUTh ITOJIHYI0 CTOMMOCTh KAHAJIOB U PA3MEJIATh HA 00beM
abOHEHTCKOTO TpadrKay, a B APYTOM CIYIae MOXKET CTOSTH ITPOCTO (PUK-
cupoBaHHasl BejndnHa. Kpome 3T0ro, mo-pa3sHoMy MOXKeT BBIYUCIISATHCH
BeImunHa, aOOHEHTCKON IJIaThl, HAIIPUMED, UCIOJb30BAHNE KPOME KaTe-
rOpUH I0JIb30BaTe sl TApUHOro IJIAHA U T. JI.

34.4. Ileuatp oT4yeToB. B ciayuae ecim order Tpebyercs BbIIATDH
B Buge HTML-cTpasuIipl, T0 9T0 HECTIOXKHO, OJHAKO TPEOYeTCsT UMETh U
cTporue nedarHble (GOPMBI, IPHYEM YIIPABJIEHNE MEYATHIO JTOJKHO MIPO-
ncxoauth 3 WEB-dopwmbr. B cucteme Nadmin jjist aTux meseit ucnosib-
3yercst nourpadudaeckasi cucrema LaTeX. Ha ocHoBanuu muapopmammm
u3 6a3bl ganubix popmupyercs LaTeX-m0KyMeHT, KOTOPBIiT KOMITUIUPY-
ercs, u co3fanublii PostScript-dait oTmpasiisieTcst Ha mpuHTED.

34.5. YnpasieHue cerbio. [y 3deKTUBHOTO B3anMOIeICTBHUS
C TI0JIB30BATEJISIMU TPEOYIOTCsI YacThle HeOOJIbINe MOIAU(MUKAIIUN CUCTe-
Mmbl. Hampumep, eciin abOHEHT 3aJ10J17KaJI U UMEeT OTPUIATEIbHBIN IL1a-
TEXKHBIN HAJIAHC, TO €0 CJIEIyeT OTKJIIOUYNTD OT CeTH, YTODBI OH erre OoJee
He yCcyTyOm/I cBoe ToJIOXKeHue. B ciaydae, ectu JaHHBIN aOOHEHT UMeeT He
OJTHO, & HECKOJIBKO MOJIKJIIOUEHNI, KOTOPhIe UIyT K PA3HBIM POyTepaM,
TO MPUJIETCS TOCTABUTH (PUJIBTPAIIUIO [TAKETOB abOHEHTa Ha KaXKJOM W3
Y3JIOB €r0 IMOJIKJIFOUYEHUs] K CETH.

Bcee 3ro Tpebyer BpeMeHn CHCTEMHOrO aJMUHUCTPATOPa, TPY.L KOTO-
POTr0 OILTAYMBAETCS JOPOTO, W e€Cju Obl BCe MOIO0HBIE IeHCTBUS BBLITOJI-
HSIJTICHh BPYYHYIO, TO MPHUIILIOCH ObI JIep:KATh TPUIMIHBIH IITAT & MIHU-
CTPATOPOB, YTO YBEJIUIWJIO ObI KCIUIYATAIMOHHBIE PACXO/bl. BBLIO ObI
Pa3yMHO aBTOMAaTH3UPOBATH BO3MOXKHO 0OJIbIlIEe KOJIMIECTBO MOHATHBIX
U PYTUHHBIX OIEPAIlWii, BO3JIOXKWB UX BBINOJHEHHE Ha cucTteMy. B mpu-
BEJIEHHOM IIPUMEPEe O OTKJIIOYEHHIO TOIH30BATENs BCE MMEPEINUCICHHBIE
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JefCTBUS TI0 U3MEHEHWIO KOH(MUTYPAIUA POYTEPOB MPOU3BOIATCS IIPO-
PAMMHO II0CJIe [IOJIYYEHUs] CUTHAJIA 110 BKJIIOUEHHIO / OTKIIIOYEHHIO [I0JIb-
30BaTeJId OT CeTHU.

Hpyroit mpumep MOAMMUKAIINN COCTOSTHUS CETU — MOJIK/TIOYUEHNE HO-
BOT'O IOJIB30BATEJIsI. JTO JIOCTATOUHO CJIOXKHOE CODBITHE, KOTOPOE CBA3a-
HO ¢ BblJIesieEneM [P-Homepa, MacKu MOJICeTH, MIJII03a, COOTBETCTBYIOIIE-
ro (pU3UIECKOMY MECTOIIOJIOKEHIIO BHOBD MOIKJIIOIAEMOr0 KOMIBIOTEPA.
Ecnu norosop mompasymeBaer BbIJEJIEHIE IOYTOBOIO SIHKA, TO TPeOy-
€TCd CO3JaTh COOTBETCTBYIOIIUI II0YTOBBIN account 1 creuepupoBarh Ia-
posb u T. 1. B Nadmin s1u jeiicTBrsi aBTOMATU3UPOBAHbI, U UX BBIOJI-
HsleT HEeIO/IMOTOBJICHHBIN IIepCOHAJ, yKa3aB JejlaeMoe MMsi aboHeHTa U
BBIOMpAsi U3 CIUCKA HYXKHYIO TOICETh.

35. Tembr pedeparos-1

(1) Ipenmochlika 3apokKIeHAs KOMIIBIOTEPHBIX cereii. CpaBHenune
2-x cnocoboB nepegadn MHMOPMAIUH OT KOMIBIOTEPA K KOM-
bIOTEPY:

(a) dusuyeckoe nepemeleHne MAITMHHOIO HOCUTEJIS;
(b) mepenava 110 KaHAJIAM CBSI3H.

(2) Obmaga xapakrepuctuka UUCP.

(3) Anpecanusa u mapmpyruzanus B UUCP-cersix.

(4) Ceresbie npuinoxenus, ocaoBanuble Ha UUCP, u ux xapakre-
DPUCTHUKH.

(5) CorykebHble CTPOKH JIEKTPOHHOI'O IHChbMA U MX [IPeJ[HA3HATe-
Hue.

(6) Opranusaius epechLIKNA COOOIIEHNI CPa3y MHOIUM a[PecaTaM
B cetu UUCP.

(7) Kauecrsennoe cpasuenne UUCP-cereit u TCP/IP-cereit, oc-
HOBHBIE UJIEU M TeXHUYECKHe pelneHus npu nepexoie or UUCP
k TCP/IP.

(8) IP-ampeca; IP-niojcern, aaropuTMbl IPOBEPKH BXOxKAeHus 1P-
HOMEpa B MOJCETh, ajaropurM [P-mapmpyrusaiuu (pu 3a1aH-
HOI1 TabJmIe MapIIPy TU3AIIUN ).

(9) DNS. Opranuzanus upeobpazosanus [P-nomepa B JoMeHHOe
M MaAaIlIMHbI 1 O6paTHO.

(10) Hdeneruposanue 6i10k0B IP-HOMepoB. JlenernpoBanue JOMEHOB.
[Ipobutembl, peraeMble TAaKUMU JesernpoBanusivu. Vcmosb3o-
Banue cepsuca Whols (Haznauenue, npuMepbl UCIOIL30BAHMS ).
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AjropurMbl MapipyTuzanuu (QaropuTMbl HOCTPOEHUST TabIIUI
MAapIIPYTU3AIHN ).

Ceru Etherner. O0mue npuHIUIIBI IEPeIadn JAHHBIX B pas3jie-
asieMbiX cermenTax Etherner. Mac-azpeca.

Orpanudenre Ha pa3Mepbl pasjessieMoro Etherner-cermenra.
IIpuuuabl BOSHUKHOBEHN OIDAHMYEHUN Ha YHUCI0 abOHEHTOB
7 Ha (PU3NIECKHE pa3MephI.

Apxurekrypa Etherner-cermentos: 10Base-2, 10Base-T. Ilpa-
BIJIO 4-X XabO0B.

36. Tembr pedepartos-I1

Kabesp BuTOll mTaphi, YCTONYMBOCTH BUTOI HApbl K IIOMEXaM,
TUIIBI Kabesieifl BUTOH maphl.

O6benunenune cermenToB cetn Ethernet mpu nmomomu poyTepon
U IIPU IIOMOIIKA KOMMYTaTOPOB.

VeTpoiicTBO U MpUHNMIBL PaboThl KOMMyTaTopa Ethernet.
Opranuzanys KaHAJIOB B PErHOHAJIBHBIX CETSIX: UCIIO/IH30BAHUE
KabeJieit BUTOW Mapbl M KOAKCHAJIBHBIX KabeJeil.

Opranusanysi KaHaJI0B B PEIHOHAJBHBIX CETAX UCIOJb30BAHUE:
OTITOBOJIOKOHHBIX KabeJieil.

Opranuzanys KaHAJI0B B PErHOHAJIBHBIX CETSIX: UCIIOJIb30BAHUE
ycrpoiicts RadioEthernet.

Opranuzanys KaHAJIOB B PETHOHAJBHBIX CETSIX: CDABHEHUE Pa3-
JINYHBIX TEXHOJIOIUN U 00JIACTH MPUMEHUMOCTH.

V3iIbl peruoHasIbHON ceru (Xabbl, KOMMYTATOPbI, POYTEPHI), UX
cpaBHeHome MexKJly co0oi (cnibHbIe U cy1abble CTOPOHBI), 00Ja-
cru npuMenerusi. CTOMMOCTD U3,

VeroitunBocts PC-poyTepa K BHe3aImHOM mepe3arpyske: 3adeM
9TO HAJ0 U KAK 9TO 00ECIEINBAETCH.

CaMOKOHTPOJIB 32 pabOTOCIIOCOOHOCTHIO W CAMOBOCCTAHOBJIEHUE
PC-poyrepa nocse cbost mim 1mocsie 0TKa3a: 3adeM 9TO HAJIO U
Kak 310 obecrneunBaercs. Watchdog.

Ocuosubie pyarnun PC-poyTepoB: 9T0 1 3adeM peajm30BaHO.
HenTpanbHbii cepBep JJIst TOPOJICKOIl KOMIBIOTEPHOI ceTr. Ar-
naparypa, GYHKIUA U UX PEAJIH3aINs.

Brernane kaHaJbl TOPOJICKOM KOMITBIOTEPHOM CETH — PA3JIMIHBIE
peIlleHnsT U UX CPABHEHUE.

MotepHuzanmst TOpoJICKOI OIITOBOJIOKOHHOII cetn B T. Ilepeciias-
se-3asiecckoM B 2001 1.; Kakue mpoOJIEMBI U KAK OBLIIN PEIeHbI.
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O6mmue npuHNUIBL O0ECTIEYeHNsT CAMOOKYIIAEMOCTH TOPOICKOM
CeTH TeJIEKOMMYHUKAIINN U WX MOAepKKa B cucreme Nadmin.
QyHKIME CEeTEeBOr0 aIMUHUCTpUpOBanus B cucreme Nadmin.
Oobmmast apxurektypa cucrembl Nadmin. Wcross3oBanue cBo-
6oamoro I1O B peamuzamun cucreMbl Nadmin.

37. Bomnpocs! aJisi caMOKOHTPOJIS

JaiiTe ompemeseHne XapakKTePUCTUKU Tepeaadn NHMOOPMAIAN:
3aJI€PXKKA —ITO . . .

B 4em cocrouT JOMEHHBINH TPUHIUI MMEHOBAHUSI KOMIIBIOTE-
poB — pa3bepure Ha IPUMEPe KAKOTO-HUOYIb UMEHH.

Haiire onpenenenune [P-anpeca u cpasuure ero ¢ UUCP-amape-
COM.

Hanwmmre macky s nozacern 83.149.128.128/25 (B nBonvHoi
U B JIECSITEPIIHON MOJIE).

Jlnnamudeckast MapripyTusanus HeaddekTuBHO bopeTcst ¢ 0T-
KazaMu 06OPYIOBAHUSI [IPU CJICAYIONIEH TOMOJIOTUN CETH: . . .
AxkTuBHBII Xab Jeraer CaeayoIree: . . .

g 10Base-T mocrarouso ... map B kabene TP.

Hanumure macky gt mogceru 83.149.128.0/21 (B aonunoit u
B JIECTEPHYIHON MOJIE).

Ilozmuss Kommm3us —a3To: . . .

Panmnss kosmsus —aTo: . . .

DJIeMEHTBI PernoHAJIBHOM ceTn. B KadecTBe MHUN CBSI3U TIPU-
MEHSIIOTCSI: . . .

B UUCP «spool» —3ro0: . ..; «spooling» —3ro: ...

Hanumure macky s nojgcern 83.149.206.0/27 (B jgponuHoi u
B JIECATEPUYHON MOJIE).

HUB — 5710 ... (00DbsCHATD HA3HAUEHUE CJIOBA M YCTPOUCTBA).
Switch orsmmaaercss or hub’a ciemyrommm: . . .

DJleMeHTbI PErHOHAJIbHO ceTu. B KadecTBe y3JI0B IIPUMEHSIFOT-
12 N ¢ U

B UUCP <hand-shaking» —»sTo: ...

Hanummure macky s nojacern 83.149.128.128 /26 (B pondHoil
U B JIECSATEPUYHOM MOJIE).

IIycts X —IP-anpec, A —anpec nogcern, M — macka mojceTu.
Yenosue: «X Haxomurest B mozcern (A, M)» Bbuncisier ciesy-
OI[ee BBIPAYKEHUE: . . .

Byksamu SFTP oboznagaror ciemyromiee usmenue: . . .



Byksbr cokpamenus TTL o3nagator: . ..

Switch moxox Ha hub Tem, gro: ...

Jis opranm3anuu nepemadn Ethernet mo BosiokoHHO-OITHYE-
CKUM JIMHUSIM CBSI3U 9aCTO UCIOJIB3YETCsl CJIEIYIONIee N3eiIne:

OcHoBHBIE (DYHKIMK ITEHTPATBLHOTO y3J1a PETHOHAIBHON CETH.
Hemocrarku crarnaeckoit MapIipy TH3AIUH.

Komnuzun B8 Ethernet-cetn —sro: ...

Byksamu FTP obosnagaror ciejyiomiee u3jaemnue: . . .

B kakmx ciyuasix HaJ0 IPUMEHSITH SKPAHUPOBAHHBIN, & B Ka-
KIX — HEOKPAHUPOBAHHBIN KabeJib BUTOH Iaphi?!

Tlouemy Poccum Hy»KHa KOMIIBIOTEpPHASI CETh, O0HETUHSIIONTAS
BCEX YKUTEJIeH U BCe OPTaHU3AIUIHU !

Pernonabuyio cerb HaAIO CTPOUTH 0€3 CETEBON TOTUTUKH —
«CeThb JJIsi BCEX», — U HA ITO €CTh SKOHOMUYECKUE IPUIMHbI:

Haiire onpenenenne [P-oncern, cpasaure ee ¢ UUCP-mosce-
TBHIO.

Hanwmmre macky s nogceru 83.149.205.64/28 (B nBouvHOi
U B JIECSITEDIIHON MOJIE).

JlnHaMudeckasi MapIIpyTH3ausi OOBIYHO IIPUMEHSIETCsl B CJie-
JIYIOIIUX CIIydasix: . ..

B Ethernet-cetn BO3MOXXHBI KOJUIH3NUHT IO CJIEYIOIIEH IPAIAHE:

Byxksamu STP obo3Hauaror ciejyrolee u3aesue: . . .

Jljisi 9ero mepeBWBAIOT MeEXKIy OOl IMPOBO/A B BUTOW mape?
(dBa addexra)

B omrroBosiokie cBeTOBOIT cMTHAT HE TOKHIAET BOJIOKHO W IIPHU
9TOM IIOYTH HE 3aTyXaeT 3a CYeT TOro, 4To ...

aiiTe ompejesieHne: 3aa49a MaPIIPyTUSAIMH — ITO . . .

Haiire onpenenenne IP-agpeca u cpasuute ero ¢ UUCP-aape-
COM.

Hanumure macky juis nogceru 83.149.205.0/30 (B asouunoit u
B JIECATEPUYIHO MOJIE):

Crarnyeckas MaplIIpyTU3AIKMA OOBIYHO IIPUMEHSIETCS B CJIJLy-
FOIMUX CIIydasix: ...

Byksamu UTP obosnauaror ciepymolee usgesue: . . .
IIpeanaznadenne cucrembl Nadmin.
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B uem cocrouT MOMEHHBIH TPUHIMIT UMEHOBAHUS KOMIIbIOTE-
pOB— pa3bepuTe Ha IpUMepe KaKOro-HUOYIb MMEHM.
Hanwmmre macky it nozaceru 83.149.205.128/29 (B noudnoit
U B JIECSITEPUIHON MOJIE).

Y MAC-ajpeca cieayromuii ¢popmar: . . .

B oboznauennn 10Base-T Oyksa «T» o3znadaer: ...

MoO2KHO Jii B CeTU CBA3aTh KOJBIIOM (JJisl IIOBLIIICHUS HAJIEXK-
HocTH nepegaqn) asa xaba? (da/mer? [Toyemy?)

Yro conepxkutr forwarding table komMmyTaTopa mocse BKJIHOUe-
HUS TATAHUST?

Pacxozpr Ha cozfep:kanne BHEITHEH KOHHEKTUBHOCTU BKJIIOUAIOT
B cebs: ...+ ...

Byxsol B cokpamenun TCP/IP oznagaror: . ..

Hanwummure macky aus mogcern 83.149.205.64/28 (B mBomuHoi
U B JIECSITEPUYHOI MOJIE.

Ckosbko (npuMmepHo) cyiecTByeT pasandnbix [P-nomepos? Ha
CKOJIbKO JIET XBATUT ITOr0 «3amacas uHomepos? Jlng cupasku:
Ha 3emyte 6 MJIpJ,. YKUTEJEH.

IIpaBuio 4-x xabOB COCTOUT B CJIEIYIOIIEM: . . .

Kakum obpaszom zamnonusiercs forwarding table kommyTaropa?
Pacxozpl Ha cofepzkanne BHyTPeHHEl cern: (OmmucaTh JBe rpyil-
Bl PACXOJIOB).

B cokpamenuun UUCP 6ykBbl 03Ha9amoT: . . .

Hanwmmre macky st nogceru 83.149.205.128/27 (B mBonvHoit
U B JECATEPUIHON MOJe.

DNS-kammmpoBasue peniaer Cieyrolnye IpodIeMsl: . . .
BmecTo KoMMepUeckoro mporpaMMHOIO OOECIIeYeHUsI B PEruo-
HAJIBHBIX CETSAX MUPOKO MCIOJIb3YeTCs . .. U . ..

B IIK-poyTepe aunamMudecKasi MapPIIPYTHA3AIUS HUCIOTb3YETCS
Ny obecrievyeHusy . . .

JlaiiTe omnpee/ieHne XapaKTEPUCTUKU Iepeadn NHPOPMAIIAN:
MIPOILYCKHAST CIIOCOOHOCTh KaHAJIA — 3TO . . .

Jlaiire ompejiesienne XapaKTePUCTUKN Tepeadr WH(OPMAIUH:
HAJIE?KHOCTD TEPEJIadn — 31O . . .

Jaiite ompejesieHre MOHATHS: ITPOTOKOJI MEPEIAdN JAHHBIX —
9T0 ...

Yro o3HavaeT B 3JIEKTPOHHOM mucbMe moJe «Cey» 7

Yro o3HAaUaET B 3JIEKTPOHHOM NHChbMe 1ojie «Bces?



(67) Ilouemy Poccun HyzKHa KOMIIBIOTEDHAS CETh, 00bHEIUHSIIONIAS
BCeX YKUTEJIel U BCe OPTaHU3AIIHU !
(68) Ilouemy B peruoHajIbHBIX CETHAX CJIEAYET OTKA3ATbCH OT KOM-
MepUEeCKOro IIPOrpaMMHOro obecriedenusi? (YKa3aTh NIPUINHBL. )
9) Io-anrmuiicku HUB, a mo-pyccku —. . .
70) IMo-anrumiicku switch, a no-pyccku—. . .
1) Byksbl B cokpamienun «DNS» oznagaror: . . .
2)

72) IIpu momoru ciyxk661 Whols MOXKHO TOSIyYUTH CJIEIYIONLYIO
nHOOPMAITHIO: . . .

(73) Kak ycTpoeH MarucrpaJibHbIi Kabelb U Kak yCTPOeH Kabesb
patchcord?

(74) TeocranoOHAPHBII CIIy THUK — yKazKUTe IapaMeTPbl OPOUTHL: ILJIOC-
KOCTb, TUIT OPOUTHI, (DU3NIECKHIE pa3MEpPDI.

(75) Baza manubix Nadmin siBisieTcsi peTpOCIEKTHBHOM, 9TO O3HA-
qaer ...

(76) Temepanusa nedaTabix ordeToB B cucreme Nadmin u ux Hero-
CPeJICTBEHHAs I1€9aTh OCYIECTBIISIETCS IIPU ITOMOIIU IIPOrDaM-
MBI ...

(77) UUCP-cerp uacTo m300pakaioT B BHJe HeloJHOro rpada. B
HEM: y3JIbI—3TO ..., pedpa—>3To ...

38. TepMUHOJJOTUYECKUI1 CJIOBApPh

Back bone (ckeser, ocTOB): 0IOpHAs MArUCTPAJIb.

BCC (Blind Carbon Copy — cieniast KOmmsi): CIUCOK IIOJLy-
yareseil 6€3 yBeJIOMIIEHUs JIPYIUX TOJIydareseil o CyIiecTBO-
BaHUU JIAHHBIX MOJIyYaTeseil.

CC (Carbon Copy —MaIIMHOIIMCHASI KOIMs): CIHCOK ajpe-
CaTOB, KOTOPBIE JOJKHBI OBITh B KyPCe JIAHHOTO TMHCHbMAa, PH-
YeM OCHOBHBIE ITTOJIyIaTENN TAKYKE BUJAT, UTO KOIH OTOCTAHA
o ykazanabiM B CC ajpecam.

Collision domain: obHapy»KeHUe O THOBPEMEHHOII ITepeiaduu, KOJIi-
JIN3UN

Ethernet:

MAC-agpec:

Offline-pexxum:

Online-pexxkum:

Smurf:

Switch (umsm Bridge): ycTpoilcTBo jiisi COEIMHEHUs] CEIMEHTOB
CeTH WJIN JIOKAJbHBIX CETel MEKIy CODOIO



Switching hub:

Shared Ethernet: pexxum ¢ pasmenerHneM KaHaja

TO: crucok mpsiMbIX aJIpecaToB, IEPEIHCIEHHBIX Yepe3 Pa3/IesIi-
TeJIb — aJIpeca MEePCOH, OT KOTOPBIX OYKUIAETCS HOJYIUTH OT-
KJIUK.

UNIX:

UUCP: uepsbiit nporokos nepegadn ganabix (UNIX to UNIX
Copy Protocol (Program))

Watchdog: cropo:keBoe yCTpPOHCTBO, CIIOMOIIBIO KOTOPOTO OCY-
IeCTBIIsIeTCsT aBapuitHast nepesarpyska PC-Poyrepa.

Bydepusanus 3agauu (spooling) 8 UUCP:

Homen:

3aznepxkka (latency):

KaGens UTP (Unshielded Twisted Pair): meskpanuposaHHasT
BHUTas [Iapa

KaGens FTP (Foiled Twisted Pair): dosnbruposansas urasi
napa

Kab6esis STP (Shielded Twisted Pair): skpanuposanHas Bu-
Tas mapa

Kab6eas SFTP: jaBax/ibl 9KpaHUPOBAHHBIN KabeJIb.

KourmeaTpaTop: TO ke, 9TO U Xao.

JlokasibHast ceThb:

IMaTykop/;: MONB30BATEHCKOE OKOHYAHNE CETH.

ITpoBaiigep: opranusars, 3aHIMATOIIASICS TIPETOCTABIEHUEM YCIIYT
nocrymna B IHTEpHET.

ITpoTokoJs mepefgayum JAaHHBIX: 9TO COIVIACOBAHHBIN HAOOD CO-
obrmennit 1 PopMaTOB COOOINEHUIA, MO3BOJISIIONMINI KOMIILIOTE-
paM oOMEHMBATHCSA NHEMOPMAITHEIA.

CereBas aTaka: HECAHKIIMOHUPOBAHHBIN oCcTyIl K pecypcam Ce-
TH, KOMIIBIOTEPHBIN B3JIOM € IOJOOPOM TAPOJIst, YHUITOKEHUE
nin nopya pecypca Cern.

Ceanc cBsizu:

Ckopocts nepenauyu (bandwidth): | npomycknas criocobHOCTD
WIN éMKOCTH KaHaJa

Cuayxk6a HoBocteil (News):

Criam: HECaHKIIMOHUPOBAHHASI MAacCOBAasl PACCHLIKA 110 JIEKTPOH-
HO¥ TI0YTEe PEKJIAMbI “JIEHAM CETEBOI0 COOOIeCTBa.

Tabuiuia mapuipytusamuu UUCP:



Xab6 (ot aury. hub —ueHTp, KOHIIEHTPATOP): CceTeBOil amna-
PATHBIN y3eJ, K KOTOPOMY TOJKJIIOYAIOTCS BCE KOMITBIOTEPHI B
CEeTH TOIOJIOTUH «3Be3/a», TAKYKe HA3BIBAETCS TOBTOPUTEh, Pe-
uTEp.

DUIeKTPOHHAs HmoYTAa:

. Networks .

0-
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