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3HaHMSI M [PAKTUYECKHE  HABBIKM 1O  IUIAHUPOBAHMIO,
MPOEKTUPOBAHMIO, MOHTAXY M HACTPOHWKE KOMIIBIOTEPHBIX CETeH, a
TaKXke 110 0OeCIIeYeHNI0 NX OE30MaCHOCTH M TIOUCKY HEUCIIPaBHOCTEH.
W3noxeHHbII MaTepral OyJeT MHTepeceH KaKk HAaYMHAIOIIM CETEBBIM
aIMUHHCTPATOpaM, TaK W CHEHUAINCTaM CMEXHBIX oOJacTed,
KOTOpBIE JIEJIAl0T MEpPBbIEe 1Iard B M3YUYEHUH KOMIIBIOTEPHBIX CETEH.
PaccmarpuBaetcs HacTpotika cereir B Windows XP u Windows Vista.
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Axaexkcanap IBanoBu4
BaramaHiok
Co31aHue U 00CTy:KIBaHUE
JOKAJBbHBIX ceTen

BBeneHnne

KoMIibioTepHbIe ceTH OTUIENI BeCh 3MHOM IT1ap, ¥ BbI, XOTUTE
TOT'O WJIY HET, YBSI3JIM B HUX TaK K€ MPOYHO, KaK MyXa B ITayTHHE.
Teneps morpoOyiiTe OTBETUTh HA BOMPOC: HYKHO JIM TBITAThCS
pa300paThbCs C 3TOM CUTYyallMel WM IyCTUTh BCE HA CaMOTeK ?

[IpuHumas perieHue, UMeNTe B BUAY: YPOBEHb KOMITbIOTEPU-
3allUM BBIPOC HACTOJILKO, YTO JIUIIL OE3HAIE)KHO OTCTAJIBIN Ye-
JIOBEK MOXET OKa3aThCsl HE3aTPOHYTHIM €10, 1aXke €CId TeXHUKA
3aIOJTHSET ero ObIT U PadoTy.

KHura, KoTopyio BbI IpXKHTE B pyKax, MPUOOIIUT Bac K Ha-
YYHO-TEXHUYECKOMY TTPOTPECCY U HAYUHUT KUTh B COBPEMEHHOM
KOMITBIOTEpHOM o011iecTBe. M3 Hee Bbl y3HaeTe MHOTO MHTepec-
HOM U T0JIE3HON MH(OPMALIMK O TOM, YTO TAKOE KOMITIOTEpHAS
CceTh M KaK C Hel «oOomarecs». Jloau xe oonee Jodo3HaTENb-
HBIE MOTyYaT HEOLIEHUMBIH OIBIT M CMOT'YT UCTOJIb30BaTh €ro Ha
MPaKTHUKE.



Knura cogepxutr O0nbIIOe KOJIMYECTBO TEKCTOBOM W Ipa-
(uyeckoit napopmanyu, Koropasi 00JIerYiT NOHUMAHUE CaMOM
CYIIHOCTH JIOKAJIbHOM ceTu. MaJio Toro, K U3JaHuIo Mpujlaraer-
sl TUCK C BUJIEOYPOKAMU, KOTOPBIE B PEKUME PEAJIBHOTO BpeMe-
HU TO3HAKOMSIT Bac CO BCEM IPOLIECCOM, HAUMHAsL C CO3JaHMSs
CeTH Y 3aKaH4MBasl ee HaCTPOWKOW M oOcmyxuBanueM. Ha kom-
NaKT-AUCKE Bbl TaKKe Hal[eTe KpaTKoe OMMCaHWEe MPOorpaMM-
HOro odecnieyeHus Jjisl KOHTPOJIsE ceTeBOro Tpaduka, paboTsl B
WHuTepHeTe, aHTUBUPYCHOM 3allIUThl U MHOTUE U3 PACCMOTPEH-
HbIX Nporpamm. Kommepueckne npoayKThl PeICTaBIeHbl 03HA-
KOMMTEJIbHBIMU U IEMOHCTPAMOHHBIMU BepcusiMu. Kak npaBu-
JI0, B IEMOHCTPAIIMOHHBIX BEPCUSAX HEJOCTYTHBI HEKOTOPBIE WH-
CTPYMEHTHI U (PYHKLIMU, HO TMOJIb30BATbCS MMU MOXHO CKOJIb
yrogHo 10iro. O3HaKOMHUTEIbHbIE BEPCUH OOBIYHO MTOTHO(DYHK-
LMOHAJIbHBI, HO JIEHICTBYIOT B T€YEHUE OIPAHUYEHHOTO BPEMEHU
(30 nueyt nnu MeHble). Hekotopble U3 pacCMOTPEHHBIX B KHU-
re MporpaMm sIBJISTIOTCS] OECTIIATHBIMU, UX BO3MOKHOCTH U CPOK
JEeVCTBYSI HEOTPAaHUYEHHBI.

ToJbKO JIEHUBBII HE TO3HAET U HE OLIEHUT BO3MOXKHOCTH KOM-
nploTepHbIX ceterl! He cranoBuTech nm!

Knura opueHTHpoBaHa Ha OINpENEIEHHYI0 KaTeropyio YnTa-
TeJel, OHAKO 3TO COBCEM HE O3HAYAET, UTO JIIOOOH YesIOBEK He
CMOET pa3oOparbcs ¢ ee MarepuanioM. [1o mogoOHOMY MpUH-
LUy CO3JaBaJICA U TOT BUAeocaMoyuuTesb. KoHeuHO, OCHOB-
Hasl ero ayIMTOpusi — YUTATEIIU, KOTOPBIE XOTAT OOJIbIIIe Y3HATH O
JIOKQJIBHBIX CETSX M croco0ax ux co3nanus. Tem He MeHee ocu-



JIMTb U TIOHATh €€ CMOXET Ja’ke MaJIOOIBITHBI KOMIIBIOTEPHbIH
NOJIb30BATEb.

B mo6oMm citydae, qaxe eciii Bac He OYeHb MHTEPECYIOT pa3-
HbIe KOMITBIOTEPHbIE IITYYKH U TeM OoJiee CeTH, IPOYNTAB KHU-
Iy, BBl UMHU 3aWHTEPECYeTeCh. IJTO rapaHTupoBaHo. [lostomy
IPOCTO pacciiadbTech U NMPOCBEIANTECh, U Oy/bTe YBEPEHHBI B
TOM, YTO BBI C JIETKOCTBIO OBJIQJIEETE U3JIOKEHHBIM MaTEpUaJIoM !



OT u31aTeJbLCcTBa

Bammm 3amevanusi, TpeIOKEHUST U BOIPOCH OTIPaB-
JAUTE TO  CIEAYIIIEMY aApecy JIEKTPOHHOW  ITOYTHI:
dgurski@minsk.piter.com (u3garenbctBo «Ilurep», kKomIbio-
TepHasl peJaKIus).

Mb1 Oyem pajbl y3HaTh Ballie MHEHUeE !

Ha caiite usnarenscrBa http://www.piter.com Bbl HAWJIETE MO-
IpoOHYI0 MH(GOPMAIIHIO O HAIMX KHUTAX.



http://www.piter.com/

Yacts 1
KoMnbroTepHas ceTb.
Oomue noHATHA

I'naBa 1
Cetb? 10 UTO emre Takoe?

® HpI/I‘{I/IHbI MOABJICHUA CETH U IICPCIICKTUBLI €€ PA3BUTHUA
» Kak CO3OAI0TCA CETU U KTO 3TO MOXET CAECIAaTh

1.1. IIpy4uHbI NOSIBJIEHUS] CETH
U NePCIEeKTUBbI €€ PAa3BUTHUSA

Koria koMIibloTep TOJIBKO 3a/lyMbIBAJIH, IJITABHOW €ro0 3a/1a4yeit
MIPEITONIarajoch oOieryeHre Tpyaa YeaoBeKa U aBTOMaTH3aIHs
Y YCKOPEHUE BBITIOJIHEHUST HEKOTOPBIX apu(PMeTUIECKUX Oorepa-
1uii. HuKTO Torma maxke qymMaTh HE MOT, YTO KOMIIBIOTEPOB Ye-
Pe3 HECKOJIBKO JIECATKOB JIeT Oy/IeT HACTOIbKO MHOT'O, YTO PaHO
WIY TIO3[THO OHU OyIyT OObETMHEHBI B OIMH TPOMATHBII «Opra-
HU3M», YIOBJIETBOPSIONINN MPAKTUYECKU BCE TIOTPEOHOCTH Ye-
JoBeka. Tem He MeHee Tak OHO U IMPOU30IILIO, M0 KpalHel Mepe
OUYeHb OJIN3KO K ITOMY.



KakoBbl %e npruunHbI OsIBJIEHUS ceTh? Kak MUHUMYM MOX-
HO BBIJETINTH HECKOJIBKO:

* HECOBEPIIEHCTBO CYIIECTBYIONIMX KOMITBIOTEPOB U KOMITBIO-
TEPHOU TEXHUKWU;

* HEJIOCTATOK MOIIHOCTH OTJAEIBHOTO KOMIBIOTEPA ISl BbI-
TIOJIHEHU S CJIOKHOU 3a0a4H;

* CJIMIIIKOM OOJIBIIIOE KOJIMYECTBO JIOAEH, 3a/1eiICTBOBAHHBIX
B JIOCTH)KEHUH TOCTaBJICHHOW 1IeJIH;

* HOBbIE HAIIPABJIEHUS B HAyKe, TpeOyIolue Bce OOJBIINX Ue-
JIOBEYECKUX U KOMITBIOTEPHBIX PECYpPCOB.

ITOT CUCOK MOXKHO MPOJOIIKATh OYEHb JJOJITO, HO (DaKT OCTa-
eTcs (paKTOM: paHO WM TIO3[JHO CETh JOJIKHA OblLIa BO3HUKHYTb
Y OHa BO3HUKIJIA.

Takum 00pazoMm, ceTh — He UTO MHOE, KaK HEKOTOPOe KOJTI4e-
CTBO KOMITBIOTEPOB, OMpeIeeHHBIM CIIOCOOOM TMOAKIIOYEHHbBIX
Apyr K apyry. OAHAKO 3TO TOJBKO YacTh MoHATHSA. Ha camom nie-
Jie Clofia ellle HY)KHO BKJIIOYHUThH CETEBbIE OMEPAIMOHHbIE CUCTE-
MBI, TTPUKJIA/IHBIE TTPOTPAMMBI, CTICIIMAJIbHBIE TIPOTPAMMHbIE Me-
XaHU3Mbl 0OOMeHa UH(OPMAIMEH U MHOTOE APYToe.

Mo:HO cKa3aTh OMHO3HAYHO, YTO MOSIBIICHUE CETU U3MEHUIIO
KU3Hb BCETO uesioBevyecTna. [IpeumyIiecTs y cetu MHOTO, OOJTb-
11e, YeM MOXHO ObLIO Obl ceOe TpeicTaBuTh. BOT TOJNBKO HEKO-
TOpPbIE W3 HUX:

* OpraHu3alys OJHOBPEMEHHOM padOThl MHOTHX MOJIb30BaTe-
JIed C OMHUM HCTOYHUKOM, Oy[b TO pacrnpezeiieHHass Oa3a JaH-
HBIX WA OOBIYHBINA O(PHCHBIN TOKYMEHT;



* UCIIOJIb30BaHUE BCEX KOMIIBIOTEPOB CETH /IS BBIIIOJHEHUS
OJTHOM pabOTHI C TEJTBIO OCYIIECTBIIEHHS CIIOKHOTO, TPEOYIOIIEro
MHOTO PecypcoB IPOEKTa;

* 0OMeH nHGpopMaryel To00oro xapakrepa, Oyap To paboune
JaHHbIe WK (PUIIBMBI U MY3BIKA;

* MOJTyYeHHE JAHHBIX M3 JIOOOW TOYKHM 3€MHOTO Iapa ¢ MC-
TOJIb30BaHUEM JIJIS1 3TOTO CETH CITyTHUKOB,;

* oOmieHue (yCTHOe, MMCbMEHHOE, BU3YalIbHOE) Ha PacCTosl-
HWU;

* WCMOJIb30BaHUE KOMIBIOTEPHBIX CETEH /11 OOyUeHUS U JTO-
00ro JIpyroro Tumna oopa3oBaHHUS.

[IperMyIiecTB CETH MHOTO, & HE/IOCTATKOB IMPAKTUYECKH HET.
Hy pa3Be 4T0 BO3MOXKHOCTh TOTAJIBHOTO HAOMIONCHHMS 3a JIIOBIM
TIO/IKJIIOUEHHBIM K CETH TIOJIb30BATEIIEM. . .

KakoBbl TiepCreKTUBBI JIajIbHEWIero pa3Butusi cetu? Bce
OYeHb MPOCTO: I100ATbHAS KOMIIBIOTEPU3AIIUS M BO3MOKHOCTb
MTHOBEHHOT'O TOJy4eHHs JII000N MH(POPMAIIUU C KCIIOIb30Ba-
HHUEM JUIsl STOTO JIIOOOTO YCTPOUCTBA ¢ KOMMYHUKAIIMIOHHBIMU
criocodroctsmu. [ocre aToro, HaBepHOE, KU3HBb CTAHET FOPaA3/I0
CKy4Hee.

1.2. Kak co3aalorcsa ceTn
H KTO 3TO MOJKeT ¢/1eJIaTh

CeTy BO3HMKAIOT C ITyrao1ier CkopocTsio. ITopon npuxonuiib
B 3HAKOMBIM O(pHC Yepe3 HEAEO, a B HEM yke (DyHKIMOHUPYET



COBPEMEHHasl CeTh C BBICOKOM MPOITYCKHOM CriocoOHOCThI0. Ho
camMoe IJIaBHOE, YTO OPTaHU30BaTh CETh MOXET MPAKTHUECKH JII0-
0011 uesioBek, Oosee WM MeHee 3HAKOMBIN C PUHIIUIIOM U TTpa-
BWJIAMU ee co3/1aHusl. Tak modemy Obl BaM HE CTaTh STUM «JIO-
ObIM» ?

KoneuHo, cpa3y co3aarh ceTh ¢ OOJBITNUM KOJIUIECTBOM KOM-
IBIOTEPOB Oy/IET TOCTATOYHO TPYIAHO, JIaXe €CJIM BbI MPOYTETE
ropy KHHT 110 Teme. Camblii TPOCTOM CIIOCOO HAYUUThCS — [O3HA-
KOMUTBCSI C TEOpUEH U MOMPOCUTHCS K KOMY-HHOY/Ib B YISHUKH.
W Gynmet GOMBIIUM TUTIOCOM, €CJIM BHI TIOITBITAETECh CAMH COEIH-
HUTb XOTsI OBl JIBA PSJIOM CTOSIIMX KOMITbIOTEpPA B JIOMAIITHUX
YCJIOBUSIX. DTO U CTAHET HAYaJIOM Balllel CEeTeBOM MPAKTHKH.

OpnHako, Kak 0OBIYHO, BCE HYKHO HAYMHATH C Teopuu. HeoO-
XOJVIMO TTO3HAKOMUTHCS C CYIIECTBYIOIIMMU CTAHAAPTAMH U TO-
TIOJIOTHSIMU, YBUJIETh CETEBOE 000PY/IOBaHUE, MTOIIYTIaTh KaOeJb,
KOHHEKTOPBHI U T. [I.

JlaHHas1 KHUTa MPU3BaHa OOJIETYUTh MTPOIIECC OCBOSHMUS IPHH-
IIUIIOB CETH U JIaTh OCHOBHBIE TTPaKTU4eCKUe coBeThl. Kak roBo-
pUTCS, HE CBATBIC TOPIIKH JIETSAT, BCe B BAIMX pykKax. [Toatomy
YUYHTE TEOPUIO M OCBaBalTe MPAKTUKY !



I'masa 2
Tunbl ceTen

* OgHOpaHroBas CeTh
* CeTb Ha OCHOBE cepBepa

Ceronns, kak u 10 jer Ha3aj, CylIeCTBYET ABa TUIIA CETE:
OJJHOPAHTOBasi CETb M CETh Ha OCHOBE cepBepa (BBIIEIEHHOTO
KommbloTepa). Kaxkaas u3 HuX umMeer Kak MpeumyIiecTsa, Tak u
HEJIOCTaTKH.

OpHopaHroBasi ceTb, CKOpee BCEro, MpUIETCs MO TyIIe MOJb-
30BaTeIsIM, KOTOpPBIE XOTST CHavyajia MonpoOOBaTh CETh B Jieie
WM OrpaHuyeHsbl B cpecTBax. CeTh Ha OCHOBE cepBepa opra-
HU3YIOT TaM, IJie BaeH MOJHBII KOHTPOJIb HAall BCEMU padoun-
MU MeCTaMHu. DTO MOXeT ObITh U HeOOJIbIIIasi TOMAIIHSIS CETh,
1 0ObeMHasi KOPIOpaTUBHAs CHCTeMa ceTeld, OObeIMHEHHBIX B
OJIHY OOIIIYIO.

OTU [IBa pasHbBIX THUIMA MUMEIOT OOIMe KOPHU W TPUHIIUIIBI
(pyHKIIMOHMpPOBaHUS, UTO B CIyvae HEOOXOAMMOW MOAEpPHU3A-
UM [TO3BOJISIET TIEPENTH OT OOJIee IIPOCTOro BapraHTa (OIHOPaH-
TOBOM CeTH) K 0oJjiee CIOKHOMY (CETH Ha OCHOBE CEpBepa).

2.1. OgHopaHroBasi ceTb

O,HHOpaHFOB}/IO CCTh ITIOCTPOUTH OHOCTATOYHO IIPOCTO. Oco-



OEHHOCTb TAKOM CETH B TOM, UTO BCE BXOJISIIINE B €€ COCTaB KOM-
IBIOTEPHI PAOOTAIOT camMH TI0 ce0e, TO €CTh MU HUKTO HE YIIPaB-
JISieT.

OpHopaHroBasi CeThb BBIISAMT KaK HEKOTOPOE KOJIMYECTBO
KOMITBIOTEPOB, OOBEJMHEHHBIX OIpPeeIeHHBIM 00pa30M B OITHY
pabouyio rpymiy (puc. 2.1). IMeHHO OTCyTCTBUE YITpaBIsIonien
MalIvHbI (CEpBepa) JeNaeT ee MOCTPOeHUe JAeeBbM U 3Pdek-
TUBHBIM MEPONPUATHEM.

JIi060#1 KOMITBIOTEpP B TaKOW CETH MOXHO Ha3BaTh Kak pado-
YUM, TaK U CEPBEPOM, TIOCKOJIbKY HET KaKOU-TMOO0 KOHKPETHOM
BbI/IEJIEHHOIN MalllMHBI, KOTOpasi OCYILECTRIIsIa Obl aAMUHUCTPA-
TUBHBIA WIA JAPYrod KOHTPOJIb. 32 KOMIBIOTEPOM TAaKOW CETH
CJIEIAT CaM TIOJIb30BaTe b (MJTU TIOJIb30BaTeln ), KOTOPHIN pado-
TaeT Ha HeM. B 3ToM KpoeTcs 1aBHbI HEJOCTATOK OJHOPAHIO-
BOW CETH — €€ TI0JIb30BaTeNb JOJIKEH He TIPOCTO yMETh paboTarh
Ha KOMITbIOTEpE, HO U UIMETh MpeCTaBIeHre 00 aJMUHUCTPUPO-
BaHnu. Kpome Toro, eMy B OOJIBIIMHCTBE CITy4aeB MPUXOIUTCS
CaMOMY CITPABJISATbCSl C BO3HUKAIOIIMMU BHELITATHBIMU CUTYa-
MMM U 3aIIUINATh ce0sl OT pa3HOOOpa3HbIX HEMPHUATHOCTEH,
HauMHasl C BUPYCOB U 3aKaHUYMBas MPOrPaMMHBIMU U amnmapar-
HBIMU HETI0JIaIKaMH.

Kak u nonaraercsi, oqHOpaHroBasi ceTb MO3BOJISAET UCIIONb30-
BaTh 001IMe (paidsbl, MPUHTEPBI, MOAEMBI U T. 1. OHAKO U3-3a
OTCYTCTBUS YNPABJISIONIETO KOMITbIOTEPA KaXIbli NIOJIb30BATEIb
paszessieMoro pecypca JI0JKeH CaMOCTOSITENIbHO YCTAHABIMBATh
1paBa JIoCTyIa K HeMy.



A

Puc. 2.1. [Ipumep onHOpPaHIOBOM CETU

Jlnst pabOThI C OMHOPAHTOBBIMHU CETSIMHU MOXKHO UCTIOIb30BaTh
JMo0OyIo oneparoHHylo cuctemy. Ee nomiepikka peaiu3oBaHa B
Windows, HaunHas ¢ Windows 95, mo3TOMy HMKAKOIo JOMOJI-
HUTEJILHOTO MPOrPAMMHOTO 00eCTIeueH s 1)1 paOOThI B JIOKAJTb-



HOU ceTn He TpeOyeTrcs. OHAKO ecii Bbl XOTHTE 00€30MacUTh
ceOs1 OT pa3HBIX MPOrPAMMHBIX ITPOOJIEM, JIyUIlle UCTIONb30BaTh
OTEPALIIOHHYIO CUCTEMY JIOCTATOYHO BBICOKOTO KJIacca, HarpH-
mep Windows XP.

OJHOPAHTOBYIO CETh OOBIYHO MPUMEHSIIOT TOT/A, KOT/Ia HyX-
HO CBSI3aTh HECKOJIbKO (KaK MpPaBUJIo, JI0 IECSTH) KOMITLIOTEPOB
Y HE HY)KHO UCIIONIb30BaTh CTPOTYIO 3alIUTY JaHHBIX. Bosbiiee
KOJIMYECTBO KOMITBIOTEPOB TOJIKJII0YATh HE PEKOMEHIYeTCsl, TaK
KaK OTCYTCTBHE «KOHTPOJIUPYIOIIUX OPraHOB» PAHO WJIU TO3/I-
HO TMPUBOJIUT K BOBHUKHOBEHUIO PA3IMUHBIX mpodiieM. Benp n3-
3a OJIHOr0 HeOOPa30BAHHOTO WJIM JICHUBOTO TOJIB30BATENS O]
yrpo3y CTaBUTCSI OE30MACHOCTb M PaOOTOCIIOCOOHOCTD BCEH ce-
TH.

Ecnu BBl 3anHTEpecoBaHbI B O0JIee 3alUIIEHHON U KOHTPOJIH-
pyeMoi «OpraHu3alu», To CO3/1aBaiiTe CeTh Ha OCHOBE CEpBEpA.

B Tab6n. 2.1 nepevnciieHbl OCHOBHbIE TIPEUMYIIIECTBA U HEJO-
CTaTKU OJHOPAHTOBOW CETH.



Ta6anma 2.1. Ilpenmymecrsa n
HEeJJ0CTATKH OJITHOPAHIOBOM CeTH

MpenmywecTea

HegoctaTkm

Jlenieras B COZAAHME

Hl:j).()’l_"l'{l'l'(}’ll{l;.li‘[ KOHTPOIE HJ| KIHCHTCKH MM MCCTAMMH

He nysen saiieneHieii cepsep (mnm
CCPBEPRL)

(}I'L'}"I'L"I'ISI 1C MCXAH HEMA HACTPAH BACMON0 10CTY A
HECKONBKHX MONB30BATENCH K PA3HRIM DOCYPLaM
HA OJIHOM KOMIBRTCRC

He rpefyercs cneumanbHOC NpOrpam-
MHOC ofeCneueHHe

Hizkan Ge30nacH0CTE H SANMIICHHOCTE CETH
OT BHPYCHRIX ATIK

He nysen genoses, kotopsii Gyaer moj-
JICPHCHBATE CCTh H KJIHCHTCKHE MCCTA

(}I'L'}"I'L"I'ISI 1¢ HOPMAIL HOND MECXAHMEMA PCSCPBHOTD
ROMHPOBELHHA J0HHEIX

HD()'F}H(},:].I[KIU'L"I'I- NOAMOTOBNCHHOCT H MOJB30BATCNA
HHCTPATHEH bIM MCPEM
HHHKY AHTHEHDYC HOB Bashl, APXHBHPOBAH MK TaHH BN,

obHoBne-

K PasHEIM 41

HE) MCXAHMBMOEB D0CTYNE K PSS AABL CMELM
L

Jlnsa npenocTaieHR s MOk30BATENIM 00LIero pecyp-
¢, KOTopeii 0y HHTCHCHBHO HCTOMB30BATHCA,
Tpebyeren nocT SHO MOUIHEL KOMITBRETCD

Or PAHHMCH HAA PACIIHPACMOCTE CCTH

2.2. CeTh Ha OCHOBE cepBepa

CeTtp Ha OCHOBE cepBepa — HanbosIee YacTo BCTPEYAIOIIUICS
THIT, KOTOPBIA UCIIOJIB3YIOT KaK B MOJTHOIIEHHBIX JOMAITHHUX CE-
TSX ¥ B opucax, Tak U Ha KPYIHbIX Npeanpustusx (puc. 2.2).






Puc. 2.2. [Ipumep ceTu Ha OCHOBE cepBepa

Kak sicHO 13 Ha3BaHUsI, TaHHAsI CETh MCIIOJIL3YET CepBep, KOH-
TPOJUPYIOIINIA PabOTy BCEX MOJIKIIIOYEHHBIX KJIMEHTCKUX KOM-
nbioTepoB. [1aBHas ero 3aj1aua — Co3/1aHue, HACTPOrKa U 00CITy-
JKMBAHUE YYETHBIX 3aIMCEN MOIb30BATEJIEN, HACTPOMKA ITpaB J0-
CTyma K oOIMM pecypcaM, MeXaHU3Ma aBTOPH3AlMN U CMEHbI
MapoJieid I0CTyNa ¥ MHOTOE JIPyroe.

Kak mpaBwio, cepBep XapakTepusyercsi OOJIBIION MOIIHO-
CTBIO ¥ OBICTPOICHCTBIEM, HEOOXOMMBIM JIJIS1 BHITIOTHEHUSI T10-
CTaBJICHHBIX 3a7a4: Oy/ib To paboTa ¢ 62301 JaHHBIX WK OOCITY-
’KMBaHUE IPyrUX 3arpocoB mojb3oBaresnein. CepBep ONTHMU3M-
poBaH i OBICTPOM 0OPaOOTKM 3aIPOCOB TOJIb30BaTeNIeH, 00-
JIaJjaeT CrielaaIbHBIMU MEXaHU3MaMU MPOTPAMMHON 3aIlUTHl 1
KOHTpOJIs. JlocTarouHast MOIITHOCT CepBepa MO3BOJISET CHU3HUTh
TpeGOBaHMS K MOIITHOCTU KJIMEHTCKOW MaIlIUHbI.

3a paboToii ceTu Ha OCHOBE cepBepa OOBIYHO CIIETUT CIIeITHa-
JIMCT — CUCTEMHBIH agMuHUCTpaTtop. OH OTBEYaeT 3a peryisipHoe
OOHOBJIEHVE aHTUBUPYCHBIX 0a3, yCTpaHsEeT BO3HUKIIINAE HETO-
JaKK, pa3aessier oOpe pecypehl U T. II.

KonmyecTBo pabounx MECT B TAKOM CETH MOXKET ObITh Pa3HBIM
— OT HECKOJIKUX JIO COTEH WJIM ThICSY KOMIBIOTEpOB. C 11ebio
NOJ/IEPKKH TTPOM3BOIUTEILHOCTH CETH Ha HEOOXOMMOM YPOB-
HE TIPY BO3pACTaHMU KOJIMYECTBa TOJKTIOUSHHBIX TOJb30BaTe-
JIefl YCTaHABJIMBAIOT IOTIOJIHUTENILHOE UK O0JIee CKOPOCTHOE Ce-
TeBOE 00OPY/IOBaHKE, CEPBEPHI U T. 1.



He Bce cepBepsl BBINOTHAIOT OAMHAKOBYIO padoTy. CyInecTBy-
I0T CJIeYIOLHEe ClIeHMaIM3MPOBAHHbIE MAILIMHBI, [TO3BOJIAIONINE
ABTOMATU3UPOBATDH WU MTPOCTO OOJIETYUTh BHIMOTHEHNUE TEX WU
MHBIX 3a]a4.

* Qaiun-cepep. Mcnonb3yeTcss B OCHOBHOM JJIsl XpaHEHUS
Pa3HOOOpA3HBIX JIAHHBIX, HAYMHAS C O(PUCHBIX JOKYMEHTOB U
3aKaH4YMBasi My3bIKOH U BuAeo. OOBIYHO Ha TaKOM CepBepe Co-
3[AI0TCS1 JIMYHBbIE TMANKU MoJIb30BaTesel, o0paiarbcsi K KOTO-
PbIM MOT'YT TOJIBKO OHH (WJIM JApYyrue MOJb30BaTeNH, MOITyUrB-
1ye MnpaBo jAocTymna). s ynpaBieHHsl TakuM CEpBEpPOM HC-
TIOJIB3YIOT JTIOOYIO CETEBYIO OTEPAIMOHHYIO CUCTEMY, HATIPHUMEP
Windows 2000 win Windows 2003. baarogapsi K91MpoBaHUIO
(pailyioB TOCTYI K HUM 3HAYUTENILHO YCKOPSIETCSI.

* [TpunT-cepBep. [1aBHas ero 3agava — oOCTyKUBaHHE OYe-
penu medaTd CeTeBbIX MPUHTEPOB U OOecIieueHue J0CTyma K
HUM. OueHb 4acTo C LIEIbI0 SKOHOMUU CPEACTB (pailii-cepBep U
MIPUHT-CEPBEP COBMELIAIOT.

* Cepsep 0a3bl jaHHBIX. OCHOBHAS €ro 3a1a4a — 00ECIIeYUTh
MaKCUMAaJIbHYIO CKOPOCTh TMOMCKA Y 3alUCU HYXKHBIX JTaHHBIX B
6a3y AaHHBIX WM TOMy4YeHUs] MH(POPMAIIUK U3 Hee C MOCeny-
IOLLEN nepefayeil KOHEYHOMY TMOJIb30BATEN0 CETU. DTO caMble
MOIIIHBIE U3 BCeX cepBepoB. OHM 001a1al0T MAKCUMAITBHOM TTPO-
U3BOJIUTENIHOCTHIO, TaK KaK OT 3TOrO 3aBUCUT KOMMOPTHOCTh
paboTHI Bcex MoJb30BaTesel.

* Cepsep npuioxeHuil. IIpomexyTOUHblil cepBep MEXIY
TI0JIb30BAaTENIEM M cepBepOM Oa3bl JaHHbIX. Kak mpaBmiio, Ha Hem



BBITIOJIHSIIOTCS T€ W3 3alIPOCOB, KOTOPbIE TPEOYIOT MaKCHUMalb-
HOU MTPOU3BOJUTEILHOCTH U JIOJKHBI ObITh TIEPEIaHbI TIOJTh30Ba-
TeJII0, He 3aTparuBasi HA cepBep 0a3bl JAHHBIX, HU MOJIb30BATE b-
CKUI KOMITBIOTEP. DTO MOTYT OBITh KaK YacTo 3arparivBaeMbie
u3 06a3bl JaHHBIE, TAK U JIOObIE TPOrpaMMHbBIE MOIYJIH.

Kpome nepeunciieHHbIX BbIIlIE, CYIIECTBYIOT IPYTUE CEPBEPHI,
HaMpUMeEp MOYTOBbIe, KOMMYHHUKAIIMOHHBIE, CEPBEPHI-IILTIO3bI 1
T. 1I.

JloCTaTOYHO YacTo B IEJIsAX SKOHOMHM CPEJICTB Ha OIWH W3
CEpBEPOB «BEIIAIOT» OOCTyKMBAHUE HEXapPAKTEPHBIX IJIs HETO
3ajaHuid. B 3TOM ciiydae ciefyer moHMMaTh, YTO CKOPOCTh BbI-
MOJIHEHUSI UM TeX WJIM MHBIX 3aJ1a4 MOXKET 3HAYMTEJILHO IOHU-
JKAThCSI.

CeTtb Ha OCHOBE cepBepa IMpPeNOCTaBJISIET MUPOKUIM CHEKTP
YCIIYT ¥ BO3MOKHOCTEH, KOTOPBIX TPYAHO WJIM HEBO3MOKHO JI0-
OUTBLCS OT OMHOPAHTOBOM ceTr. Kpome Toro, mocieansst ycryna-
€T B IUJIaHe 3aIUIICHHOCTA W aJJMUHUCTPUpPOBaHUs. ViMest BbI-
JIeJICHHBIN CepBEp WJIM CEpPBEPHI, JIETKO OOECIIEYUTh Pe3epPBHOE
KOMMPOBAHUE, UTO SIBJISIETCS MIEPBOOUYEPETHON 3a/1a4yeid, €Clii B
CEeTU MPUCYTCTBYET cepBep Oa3bl JAHHBIX.

B Tab6n. 2.2 nepevncrieHbl OCHOBHBIE TIPEUMYIIIECTBA U HEJO-
CTaTKU CETU Ha OCHOBE cepBepa.



Ta6anma 2.2. Ilpenmymecrsa n
HEJIOCTATKH CETH HA OCHOBE cepBepa

Mpenmywectaa

Henoctamen

I ['Flll[\ THUCCKH HCOMPAHH CH His
PACIIHPACMOCTE

Jloctarouno A0porat B CO3/IaHHI
H obe

1Y S BALH HEL

l'\_UEl'I'pU.'Ib HAl EMHCHTCEHMH MOCTAMHE

Heofxoaumo cnenpansnoe NpOrpasMMHEGe
ofecneucHne, ¢nocobHoe paﬁu‘l TE B CCTH

Hanuupe 4erkoro MexaHnsMa J0eTyna
K ODIIHM pecypeam

Hy#eH nocTosHHbIE CHCTEMH BIi
AAMHHHCTPATOP, KOTOPEI Gyner
OOICP#HBATE CCTE M KMHCHTCKHE MOCT

Enunan anrusupycran Oasa

CnomHsli npoLeCe paCiMPCHIL CCTH
{ IpOKNa ik Kaben)

Bricokas nponssoHTeIsHOCTE

BCCH HHPOPMALH K

| LL'[ ITPAMHE0EL HHOC PCECPEHOC KO HPOED HHC

MAIHH

Hisgme 'I'pL‘(’H]Bll[lilﬂ K MOMHOCTH KNTHCHTCEH X




I'maBa 3
Mojaenb ceTH B ceTeBble MPOTOKOJIbI

* Mognens ISO/OSI

* CeTeBOM MPOTOKOI

* [IpoToKOIIBI PAOOTHI C TEKTPOHHOM MMOUYTOM
* JIpyrue npoTOKOJIBL

Kaxoii 6b1 HU OblTa CeTh, OHA OKHA MOAYUHSATHCS OIpejie-
JIeHHbIM 3akoHaM. He 3a0bIBaiiTe, 4TO CETh — 3TO HE TOJIBKO KY-
COK ITPOBOJIA, HO M BCE YCTPOWCTBA, KOTOPBIE B HEE BXOIAT, B TOM
qrcnie u koMmbiotepsl. [IpeacraBeTe cebe HA MUHYTY, YTO HET
HUKaKUX MpaBui paboTel ceTu. Kakue pyHKIMM JOTKHBI BBITON-
HSATh CeTeBasi KapTa UM MapUIpyTU3aTop, Kak JOJDKEH pearupo-
BaTh Ha 3TO KOMIBIOTEP?

YrtoOsl M30ekaTh Xaoca W YMOPSIOYUTh «B3aMMOOTHOIIIE-
HUS» B CETH, UCIONB3YeTCsl ClielldallbHas CUCTEMa IPaBHJI U
crangaptoB. VX mpejcTaBuUTeNsIMU SBJISIIOTCSL ceTeBast MOJIENb
B3aumozencteuil ISO/OSI u npoTokossl nepeaun 1aHHbIX.

3.1. Moaean ISO/OSI

[Noxanyii, KJI0YeBbIM MOHSITHEM B CTAaHIAPTU3ALIMU CEeTel 1
BCEro, YTO K HUM OTHOCHUTCS, SIBJISIETCS MOOeb 83AUMOOEHCINEUs.
omkpeimvix cucmem (Open System Interconnection, OSI), pas-



paboranHass MexayHapOqHON OpraHu3alienl Mo CTaHaapTU3a-
M (International Standards Organization, ISO). Ha npaktuke
IIPUMEHSETCS KOPOTKOoe HazBaHue «Moaeb ISO/OSI».

OnucpiBaeMasi MOJIENIb COCTOUT U3 ceMM ypoBHel (puc. 3.1),
Kbl U3 KOTOPHIX OTBEYAET 3a OIpE/eIeHHbIN KPyr 3ajady,
OCYLIECTBJISISI UX C MOMOIIBIO 3aJI0)KEHHBIX B 3TOT YPOBEHb aJl-
TOPUTMOB — CTaH/IAPTOB U MPOTOKOJIOB. J1J1s1 CBSI3U MEXKY YPOB-
HSIMU UCTIOJIBb3YIOTCS MPOLEAYPbl B3aUMOJEUCTBUS. TakuM 00-
Pa30oM, BBHIIIOJIHUB CBOIO YaCTh 33Ja4M, HIKECTOSIIUNA YPOBEHb
niepesiaeT roTOBbIE JaHHbIE BhILEeCTOsAIEMY. BOT 1 nosyyaercs,
YTO, MPOM/1s1 BCIO LIETIOUKY U3 CEMU YPOBHEH, Ha BBIXOJE MOTyYa-
I0TCS TOTOBBIE K «yIOTpeOJIeHHIO» naHHble. [1pu 5ToM OHU ycrie-
BAIOT JIOJDKHBIM 00Pa30M 3aKOJUPOBATHCS WM PACKOAMPOBATH-
cs1, POWTH MPOBEPKY LIEJIOCTHOCTU M MHOTOE JIPyroe.
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Puc. 3.1. Ypoeuu monemu ISO/OSI

OcHoBHoe paznuune Me:xay npoBoanbiMu (Ethernet 802.3) u
6ecripoomnbivE (IEEE 802.11) ceTsimu KpoeTcst TOJBKO B ABYX
KpallHUX YPOBHSAX — (PU3NYECKOM M KaHAIBHOM. OCTasIbHBIE ke
paboTaoT a0COIOTHO OIMHAKOBO M HE UMEIOT HUKAKUX pa3iiu-
YUH.



Paccmotpum Bee yposau Moaenu ISO/OSI nogpoGHee.
PuznvecKnil ypoBeHb

Pusnyecknid ypoBEHb — CAMBIN IIEPBBIN, «<HAKHUI» YPOBEHD.
dakTryecKy OH MpeacTaBisieT coOO0i annapaTHyo 4acTb CETH U
OITKCBIBAET CMOCO0 NepeJayn JaHHBIX, UCIIONb3YS AJ15 9TOTO JIo-
001 IMEIOIIHIACS KaHaJI — IIPOBOIHOM MK 6ecrpoBoIHOM. Mcxo-
751 U3 BRIOPAHHOTO KaHaJIa MIepeaavy JAHHbBIX IOJKHO MCTIOb30-
BaThCsl COOTBETCTBYIOIIEE CETEBOE 0OOPYIOBaHKE C ONpe/esIeH-
HBIMU ITapaMETPAMHU I[epelayy JaHHBIX, YYUTHIBAOIIUMU BCE-
BO3MO’KHbIE OCOOEHHOCTH KaHaJla, TAKMEe KaK MOJIOCH MPOITyC-
KaHMA, 3alUTa OT [IOMEX, YPOBEHb CUI'HAJIA, KOOAUPOBAaHUE, CKO-
POCTb NEpeJauy JaHHBIX B (PU3UUYECKOU CPEZE U T. II.

Takum 0Opa3oM, BCIO ONMCAHHYIO pa0OTY BbIHYKJEHO BBITIOI-
HSATh ceTeBOe 00OPYIOBaHME: CeTeBasi KapTa, MOCT, MapIIpPyTH-
3aTop U T. [I.

dusnuecknil ypoBeHb — O/IMH U3 YPOBHEW, KOTOPBIM OTJINYa-
eT OeCIIPOBO/IHBIE CETU OT UX «COOPATheB» — MPOBOIHBIX CETEH.
Pa3nHuiia Mex 1y HUMU 3aK/II09a€TCs B KaHAJIE [IEPEJaYu JaHHBIX
B [IEPBOM CJIy4ae 3TO PaJUOBOJIHBI OIPENEIEHHON YaCTOThI WA
MH(paKpacHOe U3JTyYeHUe, B JPyrom — Jodast (pusndecKkas ju-
HUs, HAIIPUMEDP KOAKCHUaJl, BUTas I1apa UIu ONTOBOJIOKHO.



KananabHbIi yPOBEHbD

['maBHasi ero 3agava — yJOCTOBEPUTHCS, YTO KaHa CBOOO/IEH
Y HUYTO HE CTaHET YrpoXaTb HaJIe)KHOCTH MepeJay U LeoCT-
HOCTHU NIAaKeTOB. B njeasne npoToKosbl KaHAJIBHOTO YPOBHSI B Ta-
pe ¢ ceTeBbIM 000PYJOBaHUEM JIOJKHBI IPOBEPUTD, SABJISETCS JIU
KaHaJ1 CBOOOIHBIM /IS TIepelaull IAaHHBIX, HE MMEETCsl JIU KOJI-
JIM3UMA U T. I1.

Takyio mpoBepKy HEOOXOAUMO MPOBOJMTH KAXKIBIA pas, TO-
CKOJIBKY JIOKQJIbHAasl CETh PEJIKO COCTOMUT BCETO U3 JABYX KOMIIbIO-
TEPOB, XOT# JIA)Ke B ITOM CJIydae KaHasl MOKeT ObITh 3aHAT. O0-
HApYXKMB, YTO KaHaJ CBOOOJEH, JaHHBIE, KOTOPbIE HEOOXOIMMO
nepejarh JpyromMmy KOMIbIOTEpY, JesATcs Ha Oojiee MeKue Ja-
cTu — Kajapbl. Kaxplid Takoll Kaap cHabX)aeTcsi KOHTPOJIbHOM
CyMMOM U otcbliaercs. IIpuHAB 3TOT Kazp, noayvareib IpoBe-
psSIeT KOHTPOJIbHBIE CyMMBI M, €CJIM OHM COBIIAJIAI0OT, TPUHUMA-
€T ero v OTIIPABJISIET NOATBEPKICHUE O JOCTaBKe. B mpoTuBHOM
clIydae Kajp UTHOpUpyercs, (pukcupyercs ommokKa, Kotopasi oT-
IpaBJIseTCs NOMyvaTesio, U Kaap nepeaaercs 3aHoBo. Tak, kaap
3a KaJpoM, ITPOUCXOIUT Iepeada BCero oobemMa JaHHBIX.

KanasnbHbII ypOBEHb Takke OMUCHIBAET AJITOPUTMBI paOOTHI B
KOHKPETHOM (PU3UYECKOU cpelie, HallpUMep IIPY UCIIOIb30BaHUN
BUTOM Napbl WM ONITOBOJIOKHA. Clo1a Jke BKJIIOYAIOTCS U ITPaBUIIa
NPOKJIAIKA KaOes.

Kak u B cityyae ¢ (pU3MUECKUM YPOBHEM, KaHAJIbHBIA TaKKe



UMeeT Pa3Inyus ISl IPOBOIHBIX M OecrpoBOAHBIX ceTeid. CBs-
3aHO 3TO cO criennUKoi ceTeBoro ooopymnoBanus. Tak, 6ecrpo-
BOJHOE 0OOpPY/IOBaHWE HA JIAHHBII MOMEHT padOTaeT TOJIBKO B
MOJTYQYIUIEKCHOM PEKUME, a 9TO O3HAYAET, YTO OJHOBPEMEHHO
MOJET BECTUCh TOJIbKO ITPUEM WJIM TOJIBKO mepeada. IToT hakT
PEe3KO CHIKAeT 3(P(heKTUBHOCTh OOHAPYKEHUS KO3 H, CO-
OTBETCTBEHHO, CKOPOCTb TIepe/Iauy JIAHHBIX B OECITPOBOIHBIX CE-
TSAX.

[ockonbky mozenb ISO/OSI xecTko periiameHTUpYyeT [el-
CTBUSI KQXJIOTO YPOBHSI, TO pa3padOTYMKaM MPUIILIIOCh HEMHO-
r'0 MOJIEPHU3MPOBATH MTPOTOKOJIBI KAHAJIBHOTO YPOBHSI /1J1s1 pado-
Thl B OECIIPOBOZIHBIX CETSX. B yacTHOCTH, B ciiy4yae OecripoBoj-
HOW Mepellaud JaHHBIX UCHONb3yloTcs mpoTokonsl CSMA/CA
(Carrier Sense Multiple Access with Collision Avoidance) unmu
DCF (Distributed Coordination Function).

[Tporokon CSMA/CA xapaktepu3yercss TeMm, 4To u3beraer
KOJUIM3UH TP NepeAaye JaHHBIX, UCMOJIb3Yysl SIBHOE MOATBEP-
JKJIEHUE JOCTaBKH, KOTOPOE FOBOPUT O TOM, UTO TMAaKET JOCTaB-
JIEH ¥ OH HE TOBPEK/IEH.

Pabotaert 310 crepytomum odpazom. Korna onun kommbiotep
coOupaetcs nepeaTh JaHHbIE JPYroMY, TO BCEM CTAHIIUSIM CETU
noceuIaeTcst Kopotkoe coodmmenue (ready to send, RTS), comep-
Karee B cebe MH(OPMAIIHIO O ToTyJaresie ¥ BpeMeHH, He0OXO0-
JUMOM JJId Niepejayuu JaHHbIX. [lonyunB Tako maker, Bce KOM-
MBIOTEPBl TPEKPALIAIOT Mepelady JaHHbIX Ha YKa3aHHOE BpeMsl.
[Momyyarens OTCHUIAET OTIPABUTENIO COOOIIEHNE O TOTOBHOCTU



npueMa aaHHbiX (clear to send, CTS). IlonyuuB ero, KoMriblo-
Tep-OTIPABUTEIIb BBICHUIAET TMEPBYI0 MOPLMIO JAHHBIX U KAET
MOATBEPKJCHUS IOCTaBKM naketa. [locne moarBepkaeHus 10-
CTaBKH MepeAaya JaHHbIX poaoikaercs. Eciu ke nogrBepxkie-
HUE He TPUIILIO, KOMITHIOTeP-OTIIPaBUTEIb TTOBTOPHO IepeaeT
KOHKPETHBIU TaKeT.

DTO rapaHTUpPYyeT JIOCTABKY MAKETOB JAHHBIX, HO B TO e Bpe-
Msl 3aMETHO CHUKAEeT CKOPOCTh Nepeaun JaHHbIX. IMeHHOo no-
TOMY OECIIPOBOJIHBIE CETH BCer/ia ObUTN Me/IJIeHHee MPOBOIHBIX
Y TAKOBBIMU OCTaHYTCSI HAZIOJITO, €CJIM He HaBceraa. YToOsl XOTh
KaK-TO TIOBBICUTh CKOPOCTb, OJIUH U3 MPOTOKOJIOB KaHAJIBHOTO
YPOBHSI TPOM3BOAUT (pparMeHTalmio (pasjaeneHue Ha pparmMeH-
Thl) MIAKETOB, YTO YBEJIMYMBAET IIAHC UX MEpelaud C yIauHbIM
HCXOJ/IOM, UCKJTI0Uasi MOBTOPHYIO TMEPECHLIKY.

CeTteBoll ypOBEHDb

Kak 1 kaHanbHBIM, CETEBOM YPOBEHb 3aHMMAETCS Nepegadei
uHpopmanuu. OHaKO MeXJy HUMM €CTh CYILECTBEHHAs pa3-
HMIIA: KaHAJIbHBI YPOBEHb MOXET IEpe/laBaTh JAAHHBIE MEXIY
KOMIIBIOTEPAMH, KOTOPbIE MOIKJIIOYEHBI C UCTIOIb30BAHUEM OfI-
HOM Tomosnorun. Eciu ceTh siBNisieTcss KOMOMHUPOBAHHOM, 32 pa-
00Ty IPUHUMAETCSI CETEBON YPOBEHb.

JlaHHBIE B CETEBOM YPOBHE [EJATCS Ha MOPLMH, KOTOpbIE
HasbIBalOTCA Nakeramu. Ilepen TeM Kak HayaTh nepegady JaH-
HBIX APYTrOMY KOMIIBIOTEPY, IPOUCXOIUT MPEXICBPEMEHHAS HA-



CTpOMKA CBSI3H, 3aKJIIOUAIOIIASCSA B BHIOOPE MYTH, IO KOTOPOMY
OyIyT MepenaBaThCs JaHHBIE. DTOT MPOIIECC HA3BIBAETCS MApL-
pymusayueii. BeIOOp HY’)KHOrO MapuipyTa — OJJHa U3 OCHOBHbIX
(ynkumii cereBoro ypoBHsi. HeBo3MOXHO BHIOpATh Uji€asIbHbINA
MYyTh, HOCKOJIbKY PAHO WJIM MTO3/IHO HA OTHOM U3 OTPE3KOB MOKET
HOBBICUTBCS TPA(UK, YTO MPUBEIET K YBEJIMUEHHUIO BpEMEHHU T1e-
penaun nakeToB. [103ToMy Hy:KHBII IyTh BEIOMpAETCs N0 CPea-
HEMY 3HAYEHUIO0 BCeX HEOOXOIUMBIX MapaMeTpOB: MPOIYCKHOM
CMOCOOHOCTH, MHTEHCUBHOCTH TpauKa, TAIbHOCTU U CKOPOCTU
nepeaayu, ee HaJle)kKHOCTU U T. 11

Kax npaBujio, npu BeIOOpE MapipyTa UCIOIb3YIOTCS Mapill-
pytuzaropsl. B ux tabnuiax xpanurcsi uHGOpMalvs 0 CKOpoCTH
nepeaayn Mex1y OTIeIbHBIMU OTPE3KaMU CeTU, TpaduKe, Cpej-
HEM BPEMEHU NIEPEAYU U T. JI., OCHOBBIBASICh HA KOTOPOU MTPOTO-
KOJTbI CETEBOT'0 YPOBHSI MOTYT BHIOpATh ONTUMAITBHBIN MY Th ITPO-
XOKIECHUS TaHHBIX.

OpraHuzaiiysi CETEBOr0 YpOBHSI MOXKET OCYILECTBIIATHCS KaK
IIPOrPaMMHO, TaK U aIllapaTHo.

TpancnopTHBI YPOBEeHb

W neanbHyI0 ceTh CO34aTh HEBO3MOKHO — XOTb IIe-TO, HO ITPO-
M30M/IET OTKJIOHEHHE OT TpeOoBaHui ee nocrpoeHus. Eciu ceth
JOCTaTOYHO OOJbINAs U BKJIOYAET HECKOJBbKO MAapIIpyTH3aTo-
POB, TO 3TO HE TOJIbKO YCJIOKHSET €€, HO U IPUBOJUT K €€ HEeHa-
JEKHOCTH.



OcHoBHasi 3a1a4a TPAHCIIOPTHOTO YPOBHSI — OOECTIEUUTh Tpe-
OyeMyIo CTeTieHb HaJIe;KHOCTH TIPH Tiepeiade NHPOPMAIy MeK-
1y BBIOpaHHBIMU KOMITbIOTepaMU. TpaHCIIOPTHBIA YPOBEHb MO-
KET JIeNIaTh 9TO MATHI0 criocodamu. Kaxaplid 3 HUX OTJIMYaeTCs
HE TOJIBKO 3allUIIEHHOCTBIO IAHHBIX TP MEPEChUIKE, HO U Bpe-
MEHEM MX JIOCTABKH WJIM BO3MOXHOCTBIO VICITPABJICHUSI BO3HHU-
Kaonux omuook. [ToaToMy, HaYMHAs C TAHHOTO YPOBHSI, BHIOOD
BapuaHTa JOCTaBKU MOXET NMPOU3BOAUTH MPOrpaMMa, TO €CTh
HEMOCPeICTBEHHO TMOJIb30BaTe b 3aUueM Ha3HAYaTh MaKCUMaJlb-
HbIE MPETOCTOPOKHOCTU TIepe]l OTIIPABKOM U BO BpeMsI repea-
YK JaHHBIX, €CJIA CeTh XapaKTepPU3yeTCsl XOPOIIUM KauyeCTBOM U
HU3KON BEPOSATHOCTBIO TMOSIBJICHUsT OMMMOOK ? JIOruaHO BHIOpATh
HarOoJiee TTPOCTOM Croco0 U3 MATH CyIliecTByomuXx. M Hao0o-
POT, €CJIM B CETH YaCTO MPOUCXOSAT KOJUTU3UH, KOTOPbIE TIPUBO-
JAT K oTepe uH(GOPMAIUH, CIIeAyeT UCTIONb30BaTh CIOCO0, KO-
TOPBI rapaHTUPYET BaM JJOCTaBKY JaHHBIX B JIIOOOM Cllydae.

TpaHCIIOPTHHIM YPOBHEM MOKHO YIPABJIATH IPOrPaMMHO, a
HE TOJIbKO anmapaTHhIMU CPEACTBAMH.

CeaHcOBBIN YPOBEHbD

CeaHCOBBIN YPOBCHb KOHTPOJMPYCT ICpEaa1y IAaKETOB MCK-
Ay KOMITIBIOTCpaMH. OCyIJ_IeCTBIIHH CUHXPOHU3ALUIO ITPUHATBIX 1
OTIIPABJICHHBIX IMAKETOB, IIPOTOKOJIbI CCAHCOBOI'O YPOBHS OTCJIC-
KUBAIOT HEJOCTAIOIINE U IIEPEAAIOT UX 3aHOBO. 3a cyer Toro 4To
NnepeaaroTcda TOJIbKO HEJOCTAIOIMUC IMAKEThI, JOCTUTACTCA IMOBbI-



IMECHUEC CKOPOCTH.
YPOBCHL npeacraBJCHUA JAHHBIX

YTtoOBI yperyampoBaTh MPOLIECCH OTIIPABKY U MOy YeHHU T UH-
opmarium Mexy AByMs KOMITBIOTEPAMHU, CYIIECTBYET YPOBEHb
NpeJICTaBJIEHUS1, KOTOPbIN PUBOJUT €€ K €IMHOMY CUHTaKCHYe-
CKOMY CTaHAAPTY, IOITOMY UMEHHO 3]1eCh 3P(PEKTUBHO UCIIONb-
30BaTh pa3HOOOpa3HbIe METOAB MH(POBAHUSA AAHHBIX, YeM H
3aHMMAIOTCS1 MHOTHE TIPOTOKOJIBI.

IIpuxkaagnoi ypoBeHb

STOT ypOBEHb OTBEYAET 3a CBA3b C IIPUKJIAJAHBIMU IIPOrpaM-
mamu. OH npeacTapisieT coO00i OOBIYHBINA HAOOP MPOTOKOJIOB, C
TIOMOIIIBI0 KOTOPBIX MOKHO OCYIIECTBIISITh JOCTYII K JIIOOBIM pe-
cypcam CeTH.

Takum oOpa3om, Hpolas Bce ceMb YPOBHEH, COOOLIEHUE
TIOJIL30BATENSI TOTONHSAESTCS CIy)keOHOM MHpopmaluein (3aro-
JIOBKaMM) KaXJI0ro U3 HUX. AHAJIOTUYHO, TIONAB K HY>)KHOMY T10-
Jyyareno W OnsATh NPOHJIs BCE CEMb ypOBHEW, MH(pOpMaLus
OUHIIAeTCs OT BCEeH Cimy:keOHOW MHPOpPMAIIUH.

3.2. CeTeBOM NPOTOKOJI

B npenpinyiiiem pasaene Obljla KpaTKO paccMOTpeHa MOJIENb



ISO/OSI, kotopas onuckiBaeT padbOTy JIIOOOrO CETEBOro 000pPY-
JOBaHMS ¥ ceTH B 11e10M. OJTHAKO 3TO BCETO JIUIIL MOJIEIb, PUCY-
HOK Ha Oymare. YToObI Bce 9TO Ha4ajIo padoTaTh, HEOOXOIUM Me-
XaHU3M, ee peasiu3yionuil. TakKuM MeXaHU3MOM SIBJISIETCS TIPO-
TOKOJI TIepejauul IaHHbIX, a €CJI TOUHEee, MHOXKECTBO MPOTOKO-
JIOB.

Takum 06pazom, npomokoa — HadOp NMPABII, UCTIOIL30BAHKE
KOTOPBIX JIeJIaeT BO3ZMOXKHOM Mepeaady JaHHBIX MEXy KOMITbIO-
Tepamu. Bee 3tu npaBuna padoraot B pamkax moaenu [ISO/OSI
¥ He MOTYT OTCTYyIaTh OT Hee HU Ha IIar, MOCKOJIbKY 3TO MO-
KET TIOBJIeYb 32 COOON HECOBMECTUMOCTb OOOPYIOBAHUS U TPO-
I'PaMMHOTO OOecTieueHHUsl.

[Mockonbky Kaxapiii u3 ypoaeil mopenu 1SO/OSI obnana-
€T CBOMMH OCOOEHHOCTSIMH, TO Pean3aliysi BCEX STHX 0COOEH-
HOCTE!l HEBO3MOXXHA B paMKaX OJIHOTO MPOTOKoJa. Majio Toro,
OHA JJake HEBBITO/IHA, TIOCKOJIbKY 3HAUUTEJIbHYIO YacTh JIOTUKU
MOHO pa3pabaThiBaTh Ha YpOBHE arlapaTHOro odecreueHus,
YTO MPUBOAUT K MAKCUMAJIBHO OBICTPOI 00padOTKe JaHHBIX. Mc-
XOMISI U3 3TUX COOOpaKeHUH ObLIO pa3pabOTaHO MHOXKECTBO y3-
KOHAMPABJIEHHBIX TPOTOKOJIOB, KaXIbIil U3 KOTOPBIX BHIMIOJHSIET
CBOIO 33/1a4y U JIEJIAeT 3TO C MAKCUMAJIbHOM OTJaueil U ObICTPO-
JIEVICTBUEM.

Bce mpoTokoJbl MOXKHO pa3Je/uTh Ha HU3KOYPOBHEBBIE U BbI-
COKOYPOBHEBBIE.

Hu3zxoypoeHegvle peam30BaHbl JTAaBHO, U HUKAKUX Kapiu-
HAJTBHBIX W3MEHEHW B HUX HE BHOCUTCS, UTO 3a JUIMTETHHOE



BpeMs MX HCIIOJb30BAaHUS MO3BOJIMIO HAWTH M YCTPAHUTH BCE
BO3MOXHBIE JIBIPHI U OIIMOKY B UX padorte.

IIpumevanne

HuskoypoBHEBbIE  MPOTOKOJIBI  peau3yloTcsl  Ha
anmapaTHOM  YpPOBHE, YTO  TO3BOJIIET  JOOUTHCS
MaKCHUMAJIBHOTO OBICTPOJIEHCTBUS U OE30ITMOOYHOCTH.

Yro KacaeTcs 8bICOKOYPOBHeabIX TIPOTOKOJIOB, TO MX pa3pada-
THIBAIOT ¥ COBEPILIEHCTBYIOT MOCTOSIHHO. B 9TOM HEeT HUvero rio-
XOro, 1axke Ha00OPOT: BCETAa CYIIECTBYET BO3MOKHOCTD TIPUITY-
MaTh HOBBIH, Oosiee 3(peKTUBHBIN crIOCOO Tiepeaun JaHHbIX.

IIpumeuanue
Kak IIpaBUJIO, BbICOKOYPOBHCBbLIC ITPOTOKOJIbI

peanu3yloTcsi B BUJE  JpallBEPOB K  CETEBOMY
000pPYIOBAHMIO [JIsI PA3HBIX OMEPAIIOHHBIX CHCTEM.

CymiecTByeT MHOKECTBO Pa3HBIX ITPOTOKOJIOB, KA IbIi U3 KO-
TOpPBIX UMeeT CBOM 0cOOeHHOCTU. OIHU U3 HUX Y3KOHAIpaBJIeH-
HBIE, APyryue UMET Oojiee IMMPOKoe MpuMeHeHue. Pa3zpadarhi-
BAIOTCSI HECKOJIBKUMU (hPUPMaMH, TTOITOMY HEYIUBUTEIBHO, YTO
KaXx/J1as U3 HUX CO3/IaeT CBOM COOCTBEHHBIN CTeK (HabOp) MpOTO-
KOJIOB. XOTSI 3T CTEKHU TI0 YMOIYAHHUIO MEXKy COOOI HECOBMe-
CTUMBI, CYIIECTBYIOT JONOJHUTEIIbHBIC TPOTOKOJIBI, SIBJISIOIIHE-
CS1 MOCTaMU ME3X1y HUIMU, YTO ITO3BOJISIET UCTIONH30BATh B OTHOM
OTepaIMOHHON CHCTEME HECKOIBKO HECOBMECTHMBIX MEKILy CO-
00l TIPOTOKOJIOB.

Crnenyer Takxe ynoMmsiHyTb TOT (DaKT, YTO HE BCE MPOTOKO-
JIbl MOTYT TIPUMEHSITHCS B OIMHAKOBBIX YCJIOBUSIX. BhIBaeT, mpu-



MEHEHHUE OJJHOTO U3 HUX BBITOIHO /ISl HEOOJIBILION IPYIITbI KOM-
NBIOTEPOB OJHOPAHTOBOM CETH M KpaiiHe HEBBITOTHO AJIsI OOJNb-
IIOrO KOJIMYECTBA MAIIMH CETH Ha OCHOBE CepBepa C HECKOIbKH-
MU MapIIpyTU3aTOpaMy M OOIIUM BbIXOZIOM B IHTEepHET.

Hau6osnbiiyio nonyasipHOCTh TPUOOPESH TaKKUe CTEKU IMPOTO-
koo, Kak NetBIOS/ NetBEUI, IPX/SPX, TCP/IP u np. bo-
Jiee ToIpOOHO MO3HAKOMUTHCS C X BO3MOKHOCTSIMHU BBl CMOJKe-
Te HIKE.

IIpoTokoa NetBIOS

NetBIOS (Network Basic Input/Output System) — onuH u3
NIePBBIX CETEBBIX IPOTOKOJIOB, pa3padbotanHbiii B 1984 rony c 1ie-
JIBIO cO3/1aHus MHTepdelica mepeaaur COOOIEHUH 110 JIOKATbHOM
CETH, KaK OIHOPaHIOBOM, TaK M Ha OCHOBE CEpBEPA.

s mepenaun cooOmmenuit o cetr NetBIOS ucnonbsytorcs
JIOTUYECKME MMEHA KOMIIBIOTEPOB. Korna koMnblotep 3aX0oAuT B
CeTh, OH He TOJIbKO COOOIIaeT 00 STOM BCEM OCTAILHBIM, HO U 3a-
HOCHUT MMEHa BCEX MOIKJIIOYEHHBIX K CETH KOMIIBIOTEPOB B CBOIO
JVUHAMHUYECKYIO TaONuILy.

B cuity cBoeit mpoctotel NetBIOS sBnsieTcst omHuM U3 cambIX
OBICTPBIX IIPOTOKOJIOB, U 3TO €r0 CHJIbHASI CTOPOHA.

Ha camom pene NetBIOS He siBjisieTcst OJTHOLIEHHBIM ITPOTO-
KOJIOM, TIOCKOJIBKY OMMCBIBAET TOJIBKO MPOrPaMMHYIO YacTh Iie-
penaun qaHHBIX — HaOop ceteBbiXx API-pyHKImii. 910 03Haua-
€T, YTO, UCIOJIb3Y$1 €r0, MOKHO TOJILKO MOATOTOBUTD JaHHBIE /17151



nepeaaun. dusnueckas ke nepegaya OCYIIECTBISETCS TOIbKO
C MOMOIIIBIO JTIOOOTO TPAHCHOPTHOTO MPOTOKOJA. B wactHOCTH,
0o0bpryHO B mape ¢ nportokonom NetBIOS ucnons3yercst TpaHc-
noptHbIX 1ipoTokoi NetBEUI.

[TnocoM 3TOM TEXHOJOTMM SIBJISIETCS HENPUBSI3aHHOCTh K
TPAHCIIOPTHOMY IPOTOKOY, YTO MO3BOJISIET UCIOIb30BaTh JIIO-
00l Apyroil MOAXOASAIIMI JUIsl TUX 1ieeld mpoTokoia. Kpome
TOr0, HEOCTIOPUMBIM JIOCTOMHCTBOM SIBJISIETCSI €r0 OBICTPOJCH-
CTBHE.

HenocraTok ke 3akiouyaercss B TOM, 4YTO JIJisl TTIOJIHOLIGHHOM
padotsl NetBIOS TpeGyeTcst, 4ToObI Ha BCEX KOMIIBIOTEPAX Ce-
TH CTOSUI OAVMHAKOBBIN TPAHCIIOPTHBIA MPOTOKOJ, MHAYE Malllu-
HBI HE CMOT'YT CUHXPOHU3UPOBaThes. Ellle omuH MUHYC POTOKO-
Jla — OTCYTCTBUE TIOIACPKKY MapIIpyTU3aluu, 0e3 KOTOpPoil He
00XOIUTCS JII00ask CETh CIIOKHOM TOMOJIOrMU. MIMeHHO 1mosTomMy
nporokos NetBIOS, kak npaBuiio, HAXOIUT CBOE MPUMEHEHHE
TOJIBKO B CETSIX MaJIOrO pa3mepa, OOBIYHO B OJTHOPAHTOBBIX.

IIporokoa NetBEUI

NetBEUI (NetBIOS Extended User Interface) — Tpancnopr-
HbII mpotokoi, «Opat» NetBIOS, ero pacmmpenue. OpHako
OH oOnajiaeT OoJbllIel HA/IEKHOCTBIO JOCTABKM COOOILIECHUI U
YCTOMYMBOCTHIO K onmOKaM. JlocTiraercs BCce 3To MyTeM MOf-
TBEPKJAIIMX [MAKeTOB, KaXAbl pa3 MPHUCBUIAEMbIX B OTBET
Ha Mojy4eHHoe cooOiieHne. Kpome Toro, 10 Hadana nepegauu



YCTaHABJIMBAETCS JIOTUUECKAs! CBSI3b MEXKAY KOMIIbIOTEPOM-OT-
MPaBUTEJIEM U KOMITBIOTEPOM-TIONIyYaTeNIEM, YTO YK€ TapaHTH-
pPYET JOCTaBKYy MAKETOB.

Eme omuH MexaHw3M, 0OeCIleYMBAIOIIUN HaIeKHOCTh Tie-
penayn JaHHBIX, — MEXaHW3M, OTCJICKUBAIOIINN BpEMS «KHU3-
Hu» nakera (TTL). Ecau mo ucreyeHum 3TOro BpEMEHM KOM-
MBIOTEP-TIOJIyYaTe/lb HE MPUIIIET MOATBEPKICHUE O JOCTaBKE
OUYEpE/IHOro TMaKeTa JaHHbIX, KOMIbIOTEP-OTIPABUTENb OTChLIA-
€T MOPIUIO TAHHBIX TIOBTOPHO. AHAJIOTMYHO TIOBTOPHAsI Iepe/ia-
Yya MPOUCXOOUT U B CIy4ae, €CJIM MaKeT OKa3ajCs MOBPEKACH-
HBIM U KOMITBIOTEP-TIOTy4aTesb €ro OTKJIOHSIET, O YeM U CO00-
[aeT KOMITbIOTEePY-OTIPABUTETIO.

Tak xe kak 1 NetBIOS, NetBEUI ne nopnepxusaer Mapii-
PYTHU3ALMIO B CETH, YTO HE MO3BOJIAET 3(P(PEKTUBHO UCIONB30-
BaTh €ro CKOPOCTh M MPUMEHSTh B TJIOOATBHBIX ceTsaX. Tem He
MEHEee TOT IMPOTOKOJI SABJISIETCS OJJHUM U3 OCHOBHBIX KOMITOHEH-
ToB NT-crctem U ero ycraHoBKa IIpOMCXOAUT ABTOMATHYECKHU.

IIpoTokoa IPX/SPX

IPX n SPX aBnai0TCa MpeacTaBUTENsAMUA CTEKA ITPOTOKOJIOB,
pa3pabotaHHbix komnaHuen Novell, koTopasi B cBoe BpeMsl s1B-
JA71ach NpAMbIM KOHKypeHToM Microsoft. KoHkypeHuus Benach
B 00JIACTH CETEBBIX OMEPALMOHHBIX CHCTEM: C OJHOW CTOPOHBI
crosina onepauuoHHasa cucreMa Novell Netware, ¢ gpyron —
Windows NT. CooTBeTCTBEHHO Kakaasl U3 STUX CUCTEM UCITOJIb-



30BaJia CBOM HAOOP MIPOTOKOJIOB.

K coxanenuio, co BpemeneM Novell caana cBon no3unmu u
NIEPBEHCTBO 3aBOEBAJIU CETEBbIE BEPCUU OMNEPALIMOHHBIX CUCTEM
Windows NT. Tem He meHee pa3zpadoranHbie Novell TpoTOKOIbI
UCTIONB3YIOTCS JIO CHX TOp U OYAyT MCHOJIL30BATLCS €llle OUeHb
JOJITO.

IPX/SPX npencrapisieT coOON HAOOP MOMIPOTOKONIOB, KaX-
JbIA U3 KOTOPbIX MOXET BBIIOJIHATh BO3JIOKEHHYIO Ha HEro 3a-
Jady Ha BBICOKOM YpOBHE (puc. 3.2). [IBa HWXKHUX YPOBHA
(puznyecknii M ceTeBOi) pean3yloT CTaHJAPTHbIE IPOTOKOJIBI
Ethernet.

| MpuknanHoi yposeHs J YposeHb NPYKNALHLIX POl pamm‘
[ ¥poBeHb NpeacTasnesys AaHHbIx | LSAP NCP

\ J
[ Coanconblil YpoOREHE ] l

TparcnopTHEIA YPOBEHE
_ SPX

| TPAHCNOPTHEIA YROBEHE ] 7

I CeTtesol ypoBeH:
| CeTeson ypoBEHb | (IPx ] (RIP] \MNLSP

! , !

[ KaHankHeld ypoBeHhb KaHankHLIA YpoBEHE ]

I , .

[ PuaMiecKkui YpoBEHb ] | DPUIMHBCKMA YPOBEHE |

-

Puc. 3.2. Pacnipenenenue nporokosnos creka IPX/SPX 1o
ypoBHaM mogenu [ISO/OSI



Huxe omnucaHbl TOJIBKO HEKOTOpBIE M3 IPOTOKOJIOB, BXOZS-
IIMX B COCTaB cTeKa npotokonos IPX/SPX.

IPX (Internetwork Packet Exchange) — oTBeuaer 3a padory
CETEBOro ypoBHs. Ero oCHOBHBIE (DYHKIIMM — BEIYMCIIEHUE alpe-
COB KOMITBIOTEPOB CETH U OpraHM3alusl MaplIpyTU3aLUU MEX-
Ay BYMsI BRIOPAaHHBIMH MAIlIMHAMU. AHAJM3UPYS JaHHBIE IpY-
X MpoToKoJioB, IPX cocraBnser Hanbonee 3(pheK TUBHBIN Iy Th
mappytuzanuu. Ilocne storo naker gaHHbIx (fararpammal) c
no6aBIeHHON nH(pOpMaIren 00 agpece rmoayvaress U OTIPaBU-
TeJIs UIIET 1O BEIOpaHHOMY MapiipyTy. K coxanenuio, 310t mpo-
TOKOJI CAMOCTOSITEJIHO padoTaTh HE MOXKET, IOCKOJIbKY HE yCTa-
HABJIMBAET COEAMHEHNE MEXK Ty KOMIIbIOTEpaMU. be3 aToro Hesb-
351 0’KMIaTh OT HETO HA/IEKHOW JI0CTaBKU MaKETOB.

SPX (Sequenced Packet Exchange) — npoTokon Tpancnoprt-
HOro ypoBHsl. OH OTBEYaeT 3a YCTAaHOBKY COEIUHEHUSI MEXIy
BHIOPaHHBIMU KOMIIBIOTEpAMU U MepeAaeT cooOIeHus — JlaTa-
rpaMMBl.

SAP (Service Advertising Protocol) — orBevyaer 3a padboTy
Cpasy TpexX YpOBHEH: MPUKJIAJAHOTO, MPEICTABIEHUS U CEaHCO-
Boro. O1HaKo OIHa U3 OCHOBHBIX €ro (PyHKIIMN — PacChUIKa CO-
OOIIeHUI1 O JOCTYIHBIX cepBUcax. briaromaps aTomy Bce cere-
BBI€ YCTPOMCTBA 3HAIOT 00 MMEIOIINXCS CeTEeBBIX cepBucax. SAP
— OY€Hb MOIIHOE CPEJICTBO OPraHU3allK CIykKObl MOJJIEPKKH,
OZIHAKO 3TO U SIBJISIETCS] €T0 OCHOBHBIM HeOCTaTKOM. ITockosb-

'B paboTe MPOTOKOJT UCTIONB3YET MOHSATHE «JaTarpaMMa» — MaKeT JAHHBIX, CHaO-
JKEHHBIX CITy’XeOHOU MH(OpMAIIEl O MoMyJaTelie U OTIPABUTEE.



Ky JI00O€ CeTeBOe YCTPOUCTBO MOCTOSIHHO MOCBHUIAET O cebe MH-
(popmaiinio, 3T0 MPUBOAUT K MOBBIIIEHUIO TPA(UKA CETU U COOT-
BETCTBEHHO CHUXeHMIO ee 3(peKTUBHOCTHU. [T yMeHbIleH
3aCOPEHUs1 CETU UCTIONb3YIOT BO3MOKHOCTU MApIIPYTU3aTOPOB,
KOTOpBIE TIO3BOJISIOT (PHIIBTPOBATh «dykue» SAP-cooOmeHus.

NCP (NetWare Core Protocol) — mpoTtokon BepxHero (mpu-
KJIagHOro) ypoBHsi. OH OTBEYaeT 3a B3aUMOJEHCTBUE cepBepa
ornepaionHou cuctembl Novell NetWare u padoueit cranmmm. C
€ro MOMOIIIBIO MOJTb30BaTeNb BUANT JIIOOYI0 HYKHYIO MH(pOpMa-
LIMIO O pecypcax CETH, OTKPbIBAET, U3MEHSET U COXPAHSET (pau-
JIbI, MEHSIET UX aTPUOYTHI, yIAJIsIeT, KOUPYET U T. JI.

IIpoTokoa TCP/IP

TCP/IP — camblii pacripOCTpaHEHHBIN HPOTOKOJ TPAHCIIOPT-
HOTO YPOBHSI KaK B JIOKQJIbHBIX, TAK U B TJIOOQJIBHBIX CETSX.
B cBoe Bpemst oH Obul pa3zpaboTaH MUHHCTEPCTBOM OOOPOHBI
CIIIA, 41O ysKe TOBOPHUT O €ro HaJEKHOCTH.

[Tporokon TCP/IP umeeT OTKpbIThIA UHTEpdec. DTO O3Ha-
YaeT, 4yTo Bcs MHGpopMaIus 00 TOM MTPOTOKOJIE OTKPHITA U JII0-
00l MOXET WCIIOIb30BaTh €€ M0 CBOEMY JKEeJIAHWI0 W Ha3zHaJe-
HHUIO.

Ha camom nienie TCP/IP coctout U3 HECKOIBKUX MTPOTOKOJIOB.

Kak BbI y’ke 3aMeTuId, B €ro Ha3BaHUU €CTh Pa3IeIUTelb, TO
€CTb OH COCTOUT U3 Ha3BaHWM JIByX TPOTOKOJIOB. [IepBbin 13 HUX
— TCP (Transmission Control Protocol), Bropoii — IP (Internet



Protocol). 9To roBOpUT 0 TOM, 4TO B HEM y4YacTBYET 10 MEHbLIEN
Mepe J1Ba mpoTokoina (puc. 3.3).

( MpuknanHoi ypoeeHs ) YpoBReHE NPUENAAHEX NPOrRamMmM
PHENGOHES PrEnaaHas
¥ nporpamma nporpamMma
[Yponmn. npencTasneHua ,."I,ﬁlllll:l)(] p
MpuenagHad
[NporpamMmMma
[ CeaHCOBRIA YPOBEHE J #
l TpaHCNopTHBEIR YPOBEHE
TCP UDP
[ TpaHcnopTHLIR YPOBEHS J g L] ‘L L] .
CeTesod ypoOBEHE
[ CeTeBoi ypoBEH ] LIP])
— YpoBeHb 3BEHA AAHHBLIX
KaHaneHsiiA DBEHb
[ l P J APR RARP
| PUaNHBCKWIA YPOBEHL ] PU3NHBCKMH YPOBEHE |

Puc. 3.3. Pacnpenenenue nporokosos cteka TCP/IP o ypos-
Ham mogesm [SO/OSI

Ha camom nene B creke TCP/IP yyacTtByeT HaMHOTO OOJIbIIIE
MPOTOKOJIOB. DTO CBSI3aHO C TeM, YTO KaX/blii U3 HUX IpeaHa-
3HAYEeH [1J151 BHIIIOJIHEHUSI Olpelle/ieHHbIX 3aaa4. Kak u3BecTHo,
JIydIlie IMETh HECKOJIbKO MEXaHN3MOB, pab0Ta KOTOPBIX OTJIaKe-
Ha 70 MEJIOYEH, HEXKEJIA OOUH OOJIBIIION, HO BBI3BIBAIOIIUI HEIIO-
JIAJKU.

Huxe omucaHbl HEKOTOpbIE MPOTOKOJIbI, BXOASIINE B CTEK
TCP/IP.

TCP (Transmission Control Protocol) ocyiectBisier 00-



MEH JIaHHBIMU ME3K/1y ABYMS KOMIBIOTEPAMHU C IPEIBAPUTEIBHO
YCTAHOBJIEHHOM JIOTUYECKOU CBA3bI0. OH MOCTOSHHO UCIIONB3Y-
ercsl B VIHTepHeTe, MOCKOJIbKY HAaJIeKHOCTb COEMHEHUS U YHU-
BEPCAJILHOCTb B 3TOM CJIy4yae UrpaloT OYeHb OOJIBIIYI0 POJib.
Kpome toro, TCP oGecrieurBaeT HaJieKHOCTh JOCTaBKU COOO-
IIEHWIA, TPUHUMAs NOATBEPKICHUE TIOCTABKM KaKA0M €ro nop-
UMM yTeM MOJATBEP:KAAIOLIMX MaKeTOB, KAaXKIbl pa3 MpUChLIa-
€MbIX B OTBET Ha MoiyyeHHoe coobuieHue. [Ipu aTom B camom
HayaJle YCTaHABJIMBAETCS JIOTUYECKAs! CBA3b MEK/1y KOMIIbIOTE-
POM-OTIIPaBUTENIEM U KOMIIBIOTEPOM-TIOJIyYaTesieM, YTO YKe ra-
PaHTHUPYET J0CTaBKY MaKETOB.

UDP (User Datagram Protocol) — ripu ucrosnb30BaHUH 3TO-
IO MPOTOKOJIA HE HY’KHO UMETh YCTAHOBJIEHHOE JIOTUYECKOE CO-
elMHeHue IByX KommbioTepoB. Korna nepenaiorcs qaHHble gpy-
rOMY KOMITBIOTEPY, IPEATOaraeTcs, 4To OH I/ie-TO €CThb, TO €CThb
NIOZIKJIIOUEH K ceTH. B 3TOM cily4yae HeT HMKaKou rapaHTHu, 4ToO
oOMeH JaHHBIMHU Tpou3oiiaer. [Ipu 3TOM K OTChUlaeMoMy ma-
KeTy mpocto nodasisiercs: [P-agpec MammHbl, KOTOPOW HYKHO
otocnarh coodmenue. Eciu cooOienne NpuHSTO, MPHUChUTAETCS
HOATBEpsKIeHne 00 9TOM, MHAa4Y€e OTChUIKA JAHHBIX MOBTOPSIETCS
4yepes3 HEKOTOPbI MPOMEXKYTOK BpeMeHU. Kak Hu cTpaHHO, po-
Ttokon UDP npumenserca B ceru gocTtarodyHo 4acro. biarona-
PUTH 32 3TO HY’)KHO CKOPOCTh €r0 padOoThI, KOTOPAasi JOCTUTAeTCs
3a CYET TOro, YTO HE YCTAHABJIMBAIOTCS COEIUHEHUs C JPyTMMHU
KOMIIBIOTEPaMH, a 3TO NO3BOJISIET MCIOJIB30BaTh TpaUK B HYXK-
HOM HanpasjieHUM. Tak, JaHHbI POTOKOJ YacTO MUCIIONb3YIOT B



CEeTEBbIX UrPax, /AJIs epejaur 3BYKOBbIX JaHHbIX MHTEPHET-Pa-
JIMO U B IPYTUX CIIy4dasiX, IJie HaJIe)KHOCTh JIOCTABKU MAKETOB He
urpaet OOJBIION POITH.

IP (Internet Protocol) — mpoTokos 6osiee BHICOKOTO YPOBHSI,
yem TCP u UDP. OH ucnonb3yercst HElOCpeACTBEHHO IS T1e-
penauv JaHHBIX 10 paHee YCTAaHOBJIEHHOMY (MJIM HE YCTAHOB-
JIEHHOMY) COEJUHEHUI0 U UMEET MEXaHU3Mbl MApILIPYTU3ALIUH.
[Monb3ysacy uHpopMalmen 0 MapHIpyTH3allud MEXIy BbIOpaH-
HBIMM KOMITBIOTEpAMU, OH TIPOCTO T0OABIsIET aJipec OTIPaBU-
TeJIs ¥ TOJTydaTesisi K MakeTy U OTChUIaeT ero aajbie. Hanbo-
Jiee BOCTpeOOBaHHOM (hyHKIIMEH MPOTOKOJA SBJISIETCS pa3OMB-
Ka OO0JIBIIIOrO MaKeTa Ha OoJiee MeJIK1e Ha OJIHOM KOMITbIOTepe U
COOTBETCTBEHHO COEAMHEHHUE BCEX YacTell Ha Ipyrom. DTO 3Ha-
quT, yto [P HEe KOHTpOMMpyeT H0CTaBKy COOOIIEHMI KOHEUHO-
My agpecary. [P-agpeca MalmmHbI-OTIIpaBUTENSA U MALLIMHBI-T10-
JIyyareJisi BKJIIOYAIOTCS B 3ar0JIOBOK JIaTarpaMMbl U UCTIONb3YIOT-
csl Uil ee mepenadyu Mexay numo3amu. [Ipu atom nngopmariys
0 MapHIpyTU3al1K, HAXOASAIASCS Ha IIUTI03€, YKa3blBaeT, Ky/aa
niepesiaBarh JaTarpaMMy Ha Kak[oM 3Tare.

ICMP (Internet Control Message Protocol) koHTponupyet
npotokoi IP, orciexuBaer moOble W3MEHEHHs, BIMSIOINIE Ha
nporecc Mapripytu3amud. [Ipy BO3HMKHOBEHMH KaKUX-THOO
OomMOOK 00 3TOM Y3HAIOT U OTIIPaBUTENb, U MoiydaTenb. [Ipu
9TOM B COOOITIEHUH YKa3bIBAETCSl MPUYMHA COOSI.

RIP (Routing Information Protocol) — «pomHo#t 6pat» mpo-
Tokona IP. Onu 0b6a cBs3anHbl ¢ MapiipyTu3anueil. Tem He me-



Hee mipoTokosl RIP oTBevaer 3a BHIOOp HAMTydIIIEro MapIiipyTa
JOCTaBKU JIAHHBIX.

ARP (Address Resolution Protocol) — padotaer ¢ agpecamu
KOMIIBIOTEPOB, TO €CTh OIpeesseT (PaKTUUECKUI aJpec Malllu-
HBI, paCoJIOKEHHOU B TOUM MJIM MHOW BeTKe ceTu. Hampumep, ec-
JIM HYKHO y3HaTh (pu3nyeckuu aapec B cetd Ethernet, umest npu
stom IP-anpec, ARP konBeprupyer 32-6uthsiii [P-anpec B 48-
outHbiii Ethernet-agpec.

DNS (Domain Name System) — BaXXHEWIIHI1 IPOTOKOJI, KO-
TOPBIN MO3BOJISIET ONPENENATh AAPEC KOMITBIOTEPA, OPUEHTUPY-
SICh Ha €ro JIOTM4ecKoe UMsl.

RARP (Revere Address Resolution Protocol) — nmpotokorn,
OTpe e IS apec KoMIbloTepa B ceTu. PaboTaer ananorny-
HO npotokony ARP, ogHako KOHBEpPTUPOBAaHUE NMPOUCXOOUT B
oOpaTHOM Nopsizike, To ecTh 48-6uTHblii Ethernet-aapec KkoHBep-
Tupyetcs B 32-6utHbiil [P-agpec.

BOOTP (Boot Protocol) — oTHOCUTCS K IPUKJIAAHOMY YPOB-
HI0. C ero nomoIlpio MOKHO 3aIlyCTUTh CETEBOM KOMITBIOTED, UC-
NOJIb3Ys1 JAHHBIE O 3arpy3Ke ¢ cepBepa.

FTP (File Transfer Protocol) — mpoTokos1, KOTOpblii HO3BOJISI-
€T 3arpyarb (haiiyibl C OJHOrO KOMIIbIOTEpa Ha Apyroil. iMeHHO
€ro Bbl UCMOJIb3yeTe KaXblil pa3, KOrJa MbITAETeCh BHITPY3UTh
vy 3arpy3uts (aiul ¢ FTP-cepeepa B IHTepHeT.

TELNET - ucnonb3yercs AJisi CBSI3Y MEX/1y IBYMsI KOMITbIO-
Tepamu C 1IeJIbl0 YIpaBJIeHUs1 OHUM U3 HUX. [IpoToKon oueHb
3 eKTUBEH B JEWCTBUM U TO3BOJISIET CBSI3BIBATH JIIOOBIE J1BA



KOMITbIOTEpA, I7ie Obl OHU HU HAXOAWJIHCh.

Kpome onucanHbIX, cyliecTByeT HaOOp MPOTOKOJIOB, OTBEYA-
IOLMX 32 pa3Hble ACNEKThl (DYHKIIMOHUPOBAHUS CETH, B YACTHO-
CTHU a/IMUHUCTPHUPOBaHUE, padOTy C JIEKTPOHHON MOYTOM U T. II.

Nmes B cocTaBe MOIIHBII HAOOP BCIOMOTraTeIbHbIX TPOTOKO-
noB, TCP/IP He 3pa Tak nomyispeH. K Tomy ke cerogHs 3to
€/IMHCTBEHHBIN 3(P(PEKTUBHBINA IPOTOKOJI, KOTOPBIM UCIIOJIb3YeT-
cs1 11 pabotsl B HTEpHEeTe.

3.3. IIpoToKo0Jibl padoThI
C JIEKTPOHHOM MOYTOH

Be3 3TuX mpOTOKOJIOB HEBO3MOXKHA padoTa MEKTPOHHOM TIO-
4Thl. YTO Takoe SMEKTPOHHAs MOYTa U Kak 0e3 Hee IJI0X0, 00b-
SICHSITD, TIOXKAJTYH, HE HYXKHO.

OCOOEHHOCTBIO ITHX MTPOTOKOJIOB SIBJISIETCS MX Y3Kasl HAIIPaB-
JIEHHOCTb — UCTIOJIb30BAHUE ISl PYTHX Liesiell MPUHUIMIHATIBHO
HEBO3MOJKHO, J]a U He UMeeT cMbicia. VX 3agavya — opraHuzanus
oOMeHa 3JIeKTPOHHBIMU COOOIICHUSMU.

Eme omHO# 0COOEHHOCTBHIO TIOYTOBBIX MPOTOKOJIOB SIBIISIETCS
OIHO33/IaYHOCTb: HAIIpUMep, IPOTOKOJI, yMEIOUIUIA OTChUIATD CO-
oOIlIeHHs1, He YMeeT X MPUHUMaTh, 1 HA000poT. VIMeHHO mo-
TOMY TaKHe MPOTOKOJBI pabOTAIOT Mapamu.

SMTP (Simple Message Transfer Protocol) — moutoBblii 1po-
TOKOJI /1J151 Iepeayr JEKTPOHHBIX cooOeHni. OH HaKarBa-
€T MHUChbMA U PACChUIAET UX IO T€M ajipecaM, KOTOpble YKa3aHbl



B 3arOJIOBKax.

bnaromapst cBoeit mpoctote? u BosmoxuoctsiM, SMTP 3aBo-
eBaJl JJOCTOMHOE MECTO MOJ COMHIEeM. EcTh, KOHEUHO, U Hello-
CTaTKH, OCHOBHOM U3 KOTOPBIX — OTCYTCTBUE MEXaHU3Ma ayTEeH-
TU(UKAIIMN BXOISIIMX COSIUHEHUIN U MU poBaHus nepeaadn
JAHHBIX MEKIy CepBEPaMHU.

SMTP paccuntan Ha mepeaady TOJBKO TEKCTOBOW MH(Op-
Malliu, MO3TOMY JJisl OTChUIKM (hailsioB pa3paboTaH CTaHAApT
UUENCODE. bnarogapsi 3ToMy JONOJIHEHMIO TAKXKE MMOSABJISIET-
Cs1 BOBMOXKHOCTb MCIOJIb30BATh PAa3HYI0 KOAUPOBKY nuceM. On-
Hako 1 UUENCODE He sBisIeTCS IOJTHOLIEHHBIM JIOIIOJIHEHU-
€M, MOCKOJIbKY MPU KOAMPOBaHUU (paitljia B TEKCTOBBIN hopmar
TepsieTcsi UHPOPMATUBHOCTb, TO €CTh €r0 SMOILIMOHAIBHBINA Xa-
pakTep, popMar u T. 1.

[Tostomy Bmecte ¢ SMTP pabotaer eie ogHO pacuiMpeHue
noutsl — MIME (Multipurpose Internet Mail Extension), Bbirosn-
Hsato1ee Oosbine (PyHKITU.

HocrouncrBoM npotokona SMTP saBnsieTcss BO3MOKHOCTB OT-
NPaBJIATH COOOIIEHUS ¢ MOOBIM (popMaToM BJIOKEHHS, OyIb TO
MIPOCTOM TEKCTOBBIN (haiiyt miu paiin ¢ modumoit necHeit. OqHa-
KO Y BCET0 €CTh CBOM HEJIOCTATKH — COOOIIIEHUE, TIPOIIIE/IIIee Ye-
pe3 konoByo oopadorky UUENCODE, yBennuuBaetcst B pas-
Mepe B cpegHem Ha 30 %.

% IMEHHO Tak NIepeBOUTCS C AHITIHIACKOTO TI0JTHOE HA3BAHHE IPOTOKOJIA — «IIPOCTO#
HPOTOKOJI TEpeiadrl COOOIICHUI».



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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