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AHHOTaAIMA
Bel xoTHTE cO3aaTh AOMAIIHIOWN Wi oducHy ceTb? Torma Bbl
JOJIKHBI OBITh TOTOBBI K TOMY, UTO BaM IMPHIETCS MTPOBECTH HEMAJIO
BpeMEHU C Jipeiblo W 1epdopaTopoM, IJIOTaTh IbUIb B TOIBAJE
WA UCTIBITHIBATh CTPaxX BBICOTHI Ha Kphllle, «BoeBaTh» ¢ KICom
3a TPOTSHYTHIA MEXIy JOMaMU IPOBOI, PYraTbCs C POAUTEIISIMU
W3-32 UCIIOPYEHHOTO0 pEeMOHTa — B OOINEM, BCceX MpoOaeM U He
nepeuncavib. OqHAKO HEMPUATHOCTEN MOXHO M30eXaTh, IOCTPOUB
CeTh HAa OCHOBAHUM OECIPOBOIHBIX TexXHOJOrui. I[IpounTaB 3TY
KHUTY, Bbl OyfieTe 3HaTh BCE HEOOXOOMMOE Il TOTrO, YTOOBI CyMETh
CaMOCTOATEJIBHO CO3JIaTh OECIPOBOJHYI0 CETh: OT TEOPETHUYECKUX
OCHOB OECITPOBOJIHOW CBSI3U 70 NPUHIIMIIOB HACTPOMKHU CETH B
pazmuuHbiX Bepcusx Windows. KHura Hamucana Ttak, 4ro Oyner
TIOHATHA T0JIb30BATEJII0, HUKOIJIA paHee He 3aHUMABIIIEMYCsI CETSIMU.
B 10 ke BpeMs OT/IeNIbHbIE €€ pa3/iesibl OTKPOIOT HEMAJIO HOBOT'O J1axe

OIIBITHBIM CHCTEMHBIM aJIMUHUCTPATOPAM.
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Aunexkcanap BaramaHwok
becnpoBoaHas ceThb
CBOMMH PYKaMH

BBeaenne

C HeaBHUX TOP YeJIOBEK M KOMITBIOTEP CTaJIN MTPOCTO Hepas-
JIY9HBL. DTO MPOU3OIILIO, KOTJIA B OJJH IPEKPACHBIN JICHb YeJI0-
BEK OCO3HAJI, YTO KOMIIBIOTEP YPE3BBIUANHO TITyOOKO MPOHMK B
€ro XM3Hb M OTKA3aThCs OT HErO MPaKTHYECKU HEBO3MOXKHO.

CHauaJia KOMITBIOTepbI ObLITH KX bl caM 1o cede, 3aTeM OHU
00BEMHUIIUCH B JIOKAJIBHYIO CETh, TIOTOM — B IJIOOTbHYI0. Tpy/-
HO TIPE/ICTaBUTh cede, UTo OyIeT Jabliie: KOMITbIOTEpP, UMILIaH-
TUPOBAHHBIN B FOJIOBY YeJIOBEKa, TeJIeraTuyecKasi CBs3b, BUPTY-
QJIbHBIC BCTPEYH. . .

OObemuHeHNe OTIENIBHO CTOSIIMX KOMIBIOTEPOB B T'PYITITHI
[TO3BOJIMJIO JTOCTUYDh HEBUIAHHBIX BBICOT KaK B TEXHOJIOTMYE-
CKOM IJIaHe, TaK M B CO3HaHUM 4esioBeka. CeThb MpeaoCcTaBisieT
TI0JIb30BAaTENISIM OTPOMHOE KOJIMUECTBO Pa3HOOOPA3HEHIINX pe-
CYPCOB, BO3MOXHOCTb OOIIEHUS 1 OT/IbIXa, cepuHr B MIHTepHe-
Te, OeCIUIaTHbIe 3BOHKHW B JJPyrvie CTPaHbl, y4acTUE B TOprax Ha
Ouprkax, BO3MOXHOCTb HETUIOXO 3apadaThIBaTh U T. 1. YTOOMI Bee
9TO TOJIyYHTh, HY)KHO HAa4aTh C MaJIOrO — CO3JaTh CETh.



CyIiecTByIOT pa3Hble TUITHI M CIOCOOBI TOCTPOEHUST KOMITBIO-
TepHbIX ceTeil. Hanbonee «MoIHbIe» TEXHUYECKUE BO3MOKHO-
CTHU IIPEAOCTABIISIET, KOHEUHO, MPOBOIHAs ceTh. OTHAKO BCe nep-
CMEKTUBHEE CTAHOBSITCS CETH, IOCTPOEHHbIE C TIOMOIIIBIO PaInO-
TEXHOJIOTUM, TMO3BOJISIIONIMX MPUOOPECTH MAKCUMAJIbHYI0 MO-
OUJIBHOCTh Y HE3aBUCUMOCTh. [Toka TexHomornu 6eCcrpoBOTHBIX
ceTell He TaKHe «IPOABMHYThIE», KaK TEXHOJOTUM HX IPOBOI-
HBIX cOOpaTheB, HO OHU TOJILKO MPOJIOJIKAIOT Pa3BUBATHCS, U B
HUX CKPBIT O'POMHEUIINNA MOTEHIIUAT.

B naHHOIT KHUTE BBl MO3HAKOMUTECH KAaK C TEOPETUYECKUMM,
TaK U C MPAKTUIECKUMH OCHOBaMU (PYHKITMOHUPOBAHUS CETEH.
Hcrionb3yst moydeHHble 3HaHUsI, Bbl CMOXETe TOCTPOUTh Oec-
MIPOBOJIHYIO CETh, MYCTh CHaYaJIa M HEOOJBINYI0, HO BCE PABHO
9T0 OyAeT HACTOsIIAsl CeTh, MPHUYEM JIETKO MOTU(pHUIIpyeMast.
Co BpemeHeM Bailia OecrpoBOJHASI CETh CMOXET MPEBPATUTHCS
B IOCTaTOYHO OOBEMHYIO STYEHKY C OONBIITMMU BO3MOKHOCTSIMU.
Ecnu B3SThCSA 32 9TO € YMOM, TO BCKOPE BBl CMOKETE 3apaboTaTh
Ha CBOEH CeTH MPUINYHBIE IEHHI'M — MOXKETE He COMHEBATHCS !



OT u31aTeJbLCcTBa

Bamm 3ameuyanusi, NpejioKeHUss U BOMPOCH OTIPABJIANTE
1O a/Ipecy MEKTPOHHOM mouTsl gurski @minsk.piter.com (u3ga-
TeNbCTBO «IInTep», KOMIIBIOTEpHAS peIaKLUs).

Me1 Oynem pajbl y3HaTh Ballle MHEHUe !

Ha caiite uznarenbcrBa http://www.piter.com Bbl HaJETe MO-
ApoOHYI0 MH(MOPMAIIMIO O HAIIUX KHUTaX.
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I'naBa 1
CeTeBasg MoaeJb u
NPOTOKOJIbI epeJaun JaHHbIX

* Mogens ISO/OSI.

* [ToHsITHE TIPOTOKOIA.

e NetBIOS u NetBEUI.

e TCP, IP u UDP.

e IPX u SPX.

e SMTP, POP3 u IMAP.

e SLIP, PPP, HTTP u FTP.

Har mup sxuBeT 1 (byHKIIMOHUPYET, OCHOBBIBASICh HA MHOTHIX
3aKOHax M rpaBuiax. KoHeuHo, Bce sIBJIeHNs1 HeJlb3s1 YeTKO KJ1ac-
cupUIMpOBaTh WIN MOAOTHATH MO, 00IIMe MpaBuiia, HO, TEM He
MeHee, B OCHOBE BCETO CYIIIEro JieKaT 3aKOHbI (PU3UKHU, MEXaHH-
K1, SKOHOMUKH U, B KOHIIE KOHIIOB, 3aKOHBI TIPHUPOJIbI, KOTOPHIM
HOIYMHSIIOTCS BCE MPOLIECCHI, TPOUCXOAsAIMe Ha TuiaHeTe. Eciu
Obl HM OHH, 3eMJIs TIOrpy3MJIach Obl B TIOJIHBINA Xa0C.

AHAJIOTUYHO TOCTPOEH W KommbloTepHbli mup. IlpaBna, k
HEMy IMPUMEHUMO CKOpee MOHSATHE CTaHJapTa, 4eM 3aKOHa.
MmenHo Onarofapsi CyIecTBOBAHHUIO ONPEEIEHHBIX CTaHIapTOB
IIPOM3BOIMTEIH 3HAIOT, KAKMMHU IapaMeTpaMH JOJKHO 00J1agaTh
KOHKPETHOEe 000pyJOBaHMe U Kakue (DyHKIIMH BBITIOMHSATD, YTO-



Obl yMeTh padoTaTh B TEX WM UHBIX YCIOBHSIX.

[MomoOHbBIe IpaBWIa W CTAaHIAPTHI CYIIECTBYIOT TaKXke B MU-
pe ceTeil, BHE 3aBUCUMOCTH OT TOTO, KaKuMe OHH, — MPOBOIHBIE
nm O6ecripoBofiHble. OCHOBHBIMM CTaHIAPTAMU 3/1ECH SIBJISIIOTCS
mopenb B3aumozericteui ISO/OSI u mpoTokosibl epegayuu JaaH-
HBIX.



1.1. Moaean ISO/OSI

[Moxanyii, KIOUYEBBIM MOHATUEM B CTaHAAPTU3ALMM CeTel
Y BCEro, 4To K HUM OTHOCHUTCS, SIBJISIETCS MOJE/b B3aUMOJEH-
cTBUsl OTKPBITHIX cucteM (Open System Interconnection, OSI),
pa3paboTaHHass MEXAYHAPOAHOW OpraHU3alvell o CTaHAapTaM
(International Standards Organization, ISO). Ha npakTtuke npu-
MeHseTCs Ha3BaHue wmoodeaw 1SO/OSI.

OrnvceiBaeMasi MOJIENIb COCTOUT U3 CeMM ypoBHeu. Kaxpiii
YPOBEHb OTBEYAET 3a ONPEAEICHHbI KPYT 33/1a4, BBIIOIHASA UX
C IIOMOIIBIO CHIELIMAJIBHBIX AJITOPUTMOB — CTaHAAPTOB. OCHOBHAs
3aja4a — JOCTUYb II0OATBHOM LIeJM, T03TOMY YPOBHHU MOJAEIU
CBsI3aHBI MeX 1y coOoi. Takum 06pa3oM, BHIITOJTHUB CBOIO YacTh
3aJa4M, Ka/1blii ypOBEHb IIEPEAAET TOTOBBIE JAHHBIE CJIEYIOLIE-
My YpOBHIO. B pe3yibrare mpoxoAeHs TAKOH LIENOYKH IJaHHbIE
MIOJIHOCTBIO 00pa0aThIBAIOTCS, U X MOKHO UCIIOIb30BaTb.

B 3aBrcHMMOCTH OT Ha3HAU€HMsI YPOBHH MOTYUMIIU CIEAYIO-
1Y€ Ha3BaHUA: (PU3NYECKUI, KaHAJIbHBIN, CETEBOM, TPAHCIIOPT-
HbIil, CEAaHCOBBIW, YPOBEHb NPE/CTABICHUS JAHHBIX U MPUKJIA-
Hou (puc. 1.1).

OcHoBHble oTnuust Mexay npoBoaHbiMu (Ethernet 802.3)
n 6ecripoognbivMi (IEEE 802.11) cersiMmu KpoIOTCsl TONBKO B
JBYX HWKHHMX YPOBHSIX — (PU3MYECKOM M KaHaibHOM. OcTalib-
Hble YPOBHU Pa0dOTalOT aOCOMIOTHO OIMHAKOBO, O€3 KaKuX-1100
OTJINYUIL.



PusnvyecKuil ypoBeHb

@Du3uueckuii ypoBeHb — IEPBbIA, CaMblii HU3KUW, YPOBEHb.
dakTHUecKy OH MpeCcTaBIIsieT cOOOM anmapaTHyo YacTh CETH U
OIMMCHIBAET CIIOCOO Mepeaun JaHHbBIX, UCTIONB3Ys JIJIS1 STOTO JII0-
00l UMEIOIIUICS «I0J] pyKaMU» KaHaJl — MPOBOAHON WM Oec-
MPOBOIHOM. B 3aBUCHMOCTH OT BHIOPAHHOTO KaHaja Iepenadn
JaHHBIX WCTIOB3YIOT COOTBETCTBYIOIEE CETeBOE 0OOPYy/IOBaHUE.
[TapameTpsl niepefaun JaHHBIX CIIEAyeT HACTpauBaTh C yUeTOM
0COOEHHOCTEH KaHaJsa: MoJI0C MPOMyCKaHUsl, 3aIUTHl OT TIOMEX,
YPOBHS CUTHAJIa, KOTUPOBAHUs, CKOPOCTH Tiepeaun JTaHHBIX B
(puznyeckoit cpene u T. 1.



MpencrasneHune
NAHHBLIX

Puanyeckmin




Puc. 1.1. Yposuu monemu ISO/OSI.

dakTUUecKu BCIO OMMCAHHYIO Pa0OTy BBIMNOJHSET CETeBOE
o0opyJOBaHKe: ceTeBasi KapTa, MOCT, MapIIpyTU3aTop U T. [I.

dusnuecknii ypoBeHb — OIUH U3 YPOBHEW, KOTOPbIM OTJIMYa-
eT OeCrpOBOIHBIE CETH OT MPOBOAHBIX. Kak BHI yke, HECOMHEH-
HO, TIOHSLJI, OCHOBHOE OTJIMYME MEK/1y HUIMH 3aKJII0YaeTCsl B Ka-
HaJle Tiepefiauu JaHHbIX. 11 MPOBOMHBIX CETell 3TO PaJroOBOI-
HBI OIPeIeJICHHON YacTOThI WM UH(PpaKpacHOE U3TyUYeHue, 1715
6ecrpoBOAHBIX — JI00ast (pU3NIecKast TUHUS, HAPUMEP KOaKCH-
aJl, BUTasl rapa Wiv ONTOBOJIOKHO.

KanaJjbHbIN YPOBEHD

['maBHas 3aa4a KaHAbHO20 YPOBHS — YIOCTOBEPUTHCS, UTO
KaHaJI TOTOB K Iepeaye JaHHbIX ¥ HUUYTO HE CTaHEeT YrpoXKarh
HAJIC)KHOCTU TOU OIEPAITUY U IIEJIOCTHOCTH TepeaBaeMbIX Ta-
KeToB. B neane mpoToKoJIbl KAaHAIBHOTO YPOBHS U CETEBOE 000-
py/IOBaHKe NOJIKHBI IPOBEPUTH, CBOOOJICH JIM KaHAJ JIJISI Tiepe-
Ja4d IAHHBIX, HE UMEETCS JIM KOJUIM3UH Nepeiaunl 1 T. II.

Takyio MpoBepKy HEOOXOIUMO BBHITIOTHATh KAXK/IBIA pa3, Tak
KaK JIOKaJIbHAsI CETh Yallle BCEro COCTOUT Ooiee, YeM U3 JBYX
KOMITBIOTEPOB (XOT$I JIAXKe B TAKOM CJTyJae KaHa MOXKeET ObITh 3a-
HAT). OOHAPYKUB, YTO KaHAJl CBOOOEH, JIEMEHTHI STOTO YPOB-
HsI JIeST JIaHHBIe, KOTOpble HEOOXOIUMO Tepenarh Ipyromy
KOMITBIOTEPY, Ha O0Jiee MEJIKHE YaCTh — KaJpbl. 3aTeM KaKIbIid



Kagap cHaOKXaeTcsl KOHTPOJILHOM CyMOMW M OTchiiaercs. [TpuHsB
9TOT KaJIp, MOIydaTesib MPOBEPSIET KOHTPOJIbHBIE CYMMBI U, €C-
JIM OHU COBIAJIAIOT, TPUHUMAET €r0 M MOCHUIAET OTIPABUTEIIO
NOATBEPKICHUE O JOCTaBKE. B MpOTMBHOM cilyyae mosyvareiib
UTHOPHPYET KaJip U (PUKCHUpyeT OMHUOKY, MOCTIe Yero Kaap nepe-
naetcsi 3aHOBO. Tak, KaJp 3a KaJipoM, NepeiaeTcst HeOOXoauMast
uH(popmanys.

Ha xaHanbHOM ypOBHE, Kak U Ha (PU3UUYECKOM, TaKXke CyIle-
CTBYIOT pa3iuusi MeXJly MPOBOJAHBIMU M OECITPOBOAHBIMU CE-
TAMHU. DTO CBA3aHO CO CHENM(PUKON CETEBOro 0OOpPYIOBAHUS.
Tak, JOCTyITHOE Ha JAHHBI MOMEHT OeCIPOBOJHOE 000PY/IOBa-
HHUE PabOTaeT TOJNBKO B MOMYAYTUIEKCHOM peXUMe: B OIUH MO-
MEHT BPEMEHU JAHHBIE MOTYT TOJIbKO IPUHUMATHCS UM TOJIBKO
NepeAaBaTbCsa. DTOT HEJOCTATOK Pe3KO yMeHbIIaeT 3(P(PeKTrB-
HOCTh OOHApYKeHUsI KOJUIM3UNA B CETU U, COOTBETCTBEHHO, TIO-
HUKAET CKOPOCTb NEPeAayu 1aHHbIX.

[ockonbky mozenb ISO/OSI xecTko periameHTUpYyeT [el-
CTBUSI KQXJIOTO YPOBHSI, TO pa3pabOTYMKaM MPUITUIOCH HEMHOTO
MOJIEPHU3UPOBATh MPOTOKOJIBI KAHAJIBLHOTO YPOBHS J1s1 paOOThI
B OecrpoBOIHBIX ceTsiX. B yacTHoCTH, 1s1 6€CpOBOIHON Tie-
penauu AaHHbIX ucnonb3ylorcs npotokoasl CSMA/CA (Carrier
Sense Multiple Access with Collision Avoidance, MHOrocTaH-
IIMOHHBIN JOCTYN K Cpefie Mepegadd ¢ KOHTPOJeM Hecylled u
n3oexannem koumsui) wim DCF (Distributed Coordination
Function, pacnpocrpaHsiemas KOOpIMHUPYIOIIAsk (PYHKIIHS).

[Mporokon CSMA/CA npennazHayeH a1t 0OOHapyKeHHs KOH-



(pmukToB Mpu nepenade AaHHbIX. OH UCHONB3YET SIBHOE MOJ-
TBEpPKJEHUE TOCTABKY JJAHHBIX, COOOIIAIOIIee O TOM, UTO Tepe-
JTABaeMBbIil MAKET TOCTABJIEH U HE TIOBPEXICH.

Hanubiii MeTon paboTaeT crieayoimmM oopasoM. Korma onux
KOMITBIOTEp coOupaeTcs nepenarb MHGOPMAIIUIO JAPYroMy, OH
TIOCBHIJTAET BCEM KOMITBIOTEPaM CETH KOpOTKoe coodmenue — RTS
(Ready To Send, rotoB k nepeaaue), cogepxaiee UHGOPMALIAIO
0 TIoJTyJartesie 1 BpeMeHH, HeOOXOIUMOM JIJIsI TIepe/iavuu JIaHHbBIX.
[lonyuyuB Takoil MakeT, BCE KOMITBIOTEPhI ITPEKPALAIOT HA YKa-
3aHHBIA IPOMEXKYTOK BpeMEHH Tepeauy COOCTBEHHBIX JAHHBIX.
Kommnblotep, A1 KOTOpOro mpeAHa3HaYeH MakeT, OTChUIAeT OT-
npasuremo coodmenue CTS (Clear To Send, cBoboneH is me-
peaayr) 0 TOTOBHOCTH K MpreMy JaHHbIX. [TonyumnB Takoe coo0-
IEHUE, KOMIIBIOTeP-OTIPABUTENTH MEPECHLIAET MEPBYIO MOPLIUIO
JAHHBIX ¥ 5KAET MOATBEePKACHU S TIocTaBKU nakeTa. [Tocse Takoro
MIOATBEPXKICHUS Tlepeada JaHHbIX mpoaoirkaercs. Eciam cooo-
IeHre 00 yCHeNTHOM JIOCTaBKe He TPUIIUIO, TO KOMITHIOTEP-OT-
TIpaBUTE] b IOBTOPHO TEpeiaeT HEOOXOMUMBIIA TaKeT.

Takol MeTon nepeaayn rapaHTUPYyeT JOCTABKY MaKeTOB JIaH-
HBIX, OJTHAKO B TO € BPEMsI 3aMETHO CHUXkAET CKOPOCTb Mepe-
naun. VIMeHHO 1o3ToMy OecIipOoBOJHBIE CETH HAMHOTO MeJIJICH-
Hee MPOBOJHBIX M OCTAHYTCS TAKOBBIMU HAJIOJNTO, ECJTU HE HABCe-
riaa. YtoObl XOTh KaK-TO MOBBICHTH CKOPOCTD Tepeiavun JAHHBIX
M0 TAaKUM CETSIM, CHELMAIbHBI MTPOTOKOJ KAHAJIBHOTO YPOBHSI
(pparmenTHpyeT nepeckliaeMble MakeThl (pa3ouBaeT ux Ha Oosee
MEJIKME YaCTH), YTO YBEJIMYMBAET IIAHC UX YIAYHOU MepeJayu.



CeTeBOl1 ypOBEHDb

Kak u KaHaJbHBII ypOBEHb, cemesoli OTBEYAeT 3a Iepeaa-
4y JAHHBIX MEXAYy KOMIIBIOTEpPaMHU. I 3TOro OH MCIOb3y-
eT c()OPMHUPOBAHHBIE JaHHbIE W MTApAMETPbI ABYX IPEIBIIYIINX
YPOBHEN — (PU3NYECKOTO U KaHAJIBHOTO. [ TaBHOE oTIinume certe-
BOTO YPOBHSI OT KQHAJIBHOIO 3aKJIIOYAETCS B TOM, YTO OH YMEET
niepeaBarh JaHHbIE MEX1y CETSMU C Pa3HO TOIOJIOTUEN — KOM-
OvHMpoBaHHBIMU. Tak, OueHb YacTo OECIPOBOIHBIE M TIPOBOI-
HBIE CETU UCTIONB3YIOTCA B nape. Yaiue BCero 310 NpOUCXOIuT,
€CJIM 10 OIPEJEJIEHHBIM TPUYMHAM CO3JaTh EAMHYIO [IPOBOJHYIO
CeTb (PU3NYECKU HEBO3MOXHO.

Ha cereBOoM ypoBHE, Kak M Ha KaHAJIbHOM, JAHHBIE JIEJIATCSA
Ha IIAKETBI, YTO MO3BOJISIET JOCTUYb KAYECTBA U ONPENEIIEHHOU
cKopocty ux nepenadu. OgHAKO, B OTJIMYME OT KAHAJIBHOIO, Ce-
TEBOW YPOBEHb BBHIOMPAET /IS MEePeaur JAHHBIX KOHKPETHBIA
mapuipyt. [Iporecc BbIOOpa ONTUMAaIbHOTO MapIpyTa rnepea-
YU JAHHBIX HA3BIBACTCSA MAPUPYMu3ayuer.

Kak mpaBuiio, uHpopmMaiyio o BeIOOpe MapuipyTa Npeio-
CTaBJISIIOT CHELMaIbHbIE YCTPOWCTBA, YCTAaHOBJIEHHBIE B CETH, —
Mapipytu3aropbl. CrielasabHble TaOMMIBl MapIIpyTH3aTOPOB
coziepkar MH(POPMALIMIO O CKOPOCTH NEPElaur JaHHBIX MEXIY
OTIEJIbHBIMUA OTPE3KAMU CETH, TpaUKe, CPeIHEM BPEMEHHU Iie-
penaun u 1. 1. OCHOBBIBasICh HA 3TOM MH(OPMALIUK, TPOTOKOJIBI
CEeTEeBOrO YPOBHSI MOTYT BHIOpaTh ONTHUMAJbHBINA ITyTh MTPOXOK-



JIIEHUS TaHHBIX.

TpancnopTHbBI YPOBEHD

[oxanyit, mparncnopmuwiii ypoBEHb MOKHO OTHECTH K Oojee
BBICOKMM. DTO 03HAYAET, YTO JAHHBIM YPOBHEM YIIPABJISET MPO-
rpaMmMa, a He arnapaTHble CPeACTBA.

TpaHCIIOPTHBIA YPOBEHb OTBEUAET 32 HA/IEKHOCTh NepeJayunt
naHHbIX. CyIecTByeT HECKOJIBKO CIIOCOOOB Nepeaadn, KOTOphIe
OTJIMYAIOTCS APYT OT JIpyTa CTETNEHbIO 3alUIIIEHHOCTH U BO3MOXK-
HOCTBIO UCITpaB/ieHus1 olMOOK. EcTecTBeHHO, 3TO CKa3bIBaeTcs
Ha BpPEMEHM M CKOpPOCTH Nepeayu MH(POPMALMM MEXIy KOH-
KPETHBIMH TOUKAMH.

Cnoco6 nepenayn JaHHBIX BRIOWPAETCSl aBTOMATUIECKH, C TT0-
MOIIIBI0 aHaM3a MH(pOpMALMK MapiipyTuzaTopos cetd. Eciu
AHAJIN3 TIOKA3bIBAET, YTO KOH(JIUKTHI B CETH MUHHMAJbHBI, TO
MCIIOJIB3YETCs CAMBIH TIPOCTOM (@ 3HAUMT, CaMblid OBICTPBII) CIIO-
co6. B mpotuBHOM cityyae BBIOMpaeTcsi CrocoO Tepeaavr Bbl-
COKOH CTENIeHU HaJeKHOCTHU C BO3MOKHOCTBIO UCIIPABJIEHHU S T10-
BPEKJCHHBIX TTAKETOB (ITOT CIIOCOO Tepeaun, KOHEYHO, Ootee
MeuieHHbIH). Kakoii Ob1 crtoco0® Hu ObLT BHIOpaH, B JTIOOOM CIIy-
Jae nHpopManus OyleT I0CTaBIeHa B IIEJIOCTHOM BHJIE.

CeaHcoBbIll YPOBEHb

Cearcosblii ypoBeHb NpeHa3HaYeH ISl KOHTPOJs nepena-



M MAKETOB MEXIy KOMIbloTepaMu. B mpoliecce CMHXpOHU3a-
[IUU IPUHSATHIX U OTIIPABJIEHHBIX MAKETOB MPOTOKOJIBI CEAHCOBO-
IO YPOBHSI OTCJIE)KMBAIOT HEIOCTAIOIIME JaHHbIE U TIEPeJaloT UX
3aHOBO. 3a cyeT padoThl TOJIBKO C HEAOCTAIOIIMMU MaKeTaMHU J10-
CTUTAETCs TIOBBIIIIEHUE CKOPOCTH Tepe/iauul IaHHbIX.

YpoBeHb npeCcTaBJIeHUS

Ha ypoBHe npeocmaenenusi naHHble NPUBOIATCS K €IUHO-
My CTaHJApPTY, YTO MO3BOJISIET IOCTUYb JOTOBOPEHHOCTHU MPU UX
npueMe u rnepenadye. VIMEHHO Ha 3TOM YpPOBHE JAHHBIE MOTYT
M poBaThCs, YTO MOBBIINIAET OE30MACHOCTD X MEPeIauu o ce-
4. KpoMme Toro, 4acto Ha ypOBHE IPEICTABIICHUS ITPOUCXOANT
KoMITpeccust MH(opMaruu, O1arogapst YeMy MOBBIIIAETCS CKO-
POCTh Iepefaur JaHHBIX.

YpoBeHsb npecTaBiieHus peau3yeTcs MpOorpaMMHO, UTO 1103~
BOJISIET UCTIOJIb30BAaTh [1J1s1 IIMPOBAHUS JAHHBIX HOBEUIIIUE J10-
CTUXKEHUS.

IIpuxJjaaHoi ypoBeHb

IIpuknaowoli ypoBeHb — CaMblii BEpXHUW YPOBEHb MOJEIN
ISO/OSI. Ero 3agaya — opraHu3anus B3aUMOJAEWUCTBUS C MPU-
KJIQJHBIMU TIporpaMMamMu. 3a 3TO OTBEYAaeT MHOXKECTBO IpU-
KJIQJIHBIX TIPOTOKOJIOB, C TIOMOIIbI0 KOTOPBIX OMepaIiiOHHAs CH-
cTeMa ¥ MpOorpamMMmBbl TIOMYYaloT JOCTYI K Pa3sHOOOPa3HBIM pe-



cypcam CeTH.



1.2. ITonsaTHE MPOTOKOJA

B npenpiayiem paszaene Mbl KPaTKO pacCMOTpENd MOJENb
ISO/OSI, kotopasi onuckiBaeT padboTy JIOOOTro0 cCeTeBOro 0oopy-
JOBaHMS U ceTH B 11e1oM. OJHAKO 3TO BCEro JIMIIb MOJIENb, PU-
CYHOK Ha Oymare. [[is1 Hauana pa®oThl HEOOXOAMM MEXaHU3M,
peaM3yIoIIMi ONKCIBAEMYIO MOJIENIb. TaKuM MEXaHU3MOM $IB-
JII€TCS MPOTOKOJ Mepeiaur JAHHBIX, BKJIIOUAIOITUI B ceOs MHO-
’KECTBO MPOTOKOJIOB.

Takum 06pazom, npomokon —HadOp MpaBwJI, OJlarogapst KOTO-
pPbIM BO3MOJKHA TIepe/iavya JaHHBIX MEXIY KOMITbIoTepamMu. ITU
npaBuia padoraioT B pamkax moaenu ISO/OSI u He MoryT oT-
CTynaTh OT Hee HU Ha IIar, MOCKOJIbKY 3TO MOXET IOBJIeUb 32
c000i1 HECOBMECTUMOCTh 000PY/I0BAaHH S ¥ IIPOrPaMMHOTO 0Oec-
TICUCHHUS.

Kaxnapiii ypoBenb mogenn ISO/OSI o6nagaer cBoMMH 0cCo-
OEHHOCTSIMU, M PeaTM30BaTh BCE OCOOEHHOCTH B paMKax OTHOTO
MPOTOKOJIa HEBO3MOXKHO. MaJio Toro, 1o /1axe HEBBITOJHO, TO-
CKOJIbKY 3HAYMTEJIbHYIO YaCTh JIOTMKY MOKHO pa3padaTbiBaTh HA
YPOBHE ammapaTHoro 00ecrieueHus, 9YT0 IPUBOIUT K YCKOPEHUIO
padoTHl ¢ TaHHBIMU. VIcXoms U3 3TUX cooOpakeHM, ObLJIO pa3-
PabOTaHO MHOKECTBO Y3KOHAMPABJIEHHBIX TIPOTOKOJIOB, KaK/IbIA
U3 KOTOPBIX C MAKCUMAJILHOM OTJa4yel U ObICTPOJICCTBUEM BbI-
TIOJIHSIET CBOIO 33/1a4y.

[TpoToKOIIBI MOTYT OBITH ABYX TUTIOB: HU3KOYPOBHEBbIE U BbI-



COKOYPOBHEBBIE.

* HuzkoypoBHeBbIE TTPOTOKOJBI MTOSIBHIIUCH JOCTATOYHO JIaB-
HO M C TeX IOp He MPeTepriesii HUKAaKUX KapIUHATBHBIX H3Me-
HEHUH. 3a UTUTESIbHOE BPeMsl UCIIOIb30BaHUS TAKMX MPOTOKO-
JIOB B HMX ObLJIM Hal/IEHbI M YCTPAHEHBI BCE BO3MOKHBIE «IbIPbI»
1 OIIIMOKH.

[Ipumeuanmue.

HuzkoypoBHEBblE ~ MPOTOKOJIBI  peau3ylOTCS  Ha
anmnapaTHOM ypOBHE, UYTO TMO3BOJIIET JOOMThCS WX
MaKCHUMAJIBHOTO OBICTPOJICHCTBUSI.

* Yr1o KacaeTcsi BbICOKOYPOBHEBBIX IPOTOKOJIOB, TO OHU TO-
CTOSIHHO pa3padaTbhlBAIOTCS M COBEPIIIEHCTBYIOTCS. B 3TOM Her
HUYEro IUIOXOTo, Jaxe HaoOOpOT: BCeraa CyIIeCTBYeT BO3MOX-
HOCTh MPUAYyMaTh HOBBIM, Ooniee 3hpeKTUBHBIN, CIIOCOO Tepe-
Jlauul TaHHbIX.

ITpumeuanue.
Kak ITpaBuiIo, BBICOKOYPOBHEBLIE ITPOTOKOJIbI
PEAINI3YIOTCA B BHUIEC APanBEpPoOB K CETCBOMY

000pYIOBaHUIO 7151 PabOThl B Pa3HBIX OMEPAIMOHHBIX
CHCTEMAX.

CymiecTByeT MHOKECTBO pa3IMYHbIX IPOTOKOJIOB, KaX bl U3
KOTOPBIX MMEET CBOM 0COOEHHOCTU. O/IHM MPOTOKOJIbI Y3KOHA-
IpaBJIeHHbIE, APYTUe UMEIOT OoJiee MMpOoKoe mpuMeHeHue. Kax-
Jasi KOMITaHUs pa3pabaThiBaeT CBOM COOCTBEHHBIN cmex (Ha-
00p) MPOTOKOJIOB. XOTSl pa3Hble CTEKU IPOTOKOJIOB M3HAYaJlb-
HO HECOBMECTHMBI, CYILECTBYIOT JONOJIHUTEIbHBIE TPOTOKOJIB,



MPE/ICTABIIAIONINE COOOM «MOCTBI» MEXAy cTekamu. biaroma-
psl STOMY B OfIHOM OMEPAIIIOHHON CHCTEME MOXHO padoTaTh C
HECKOJIbKUMH HECOBMECTUMBIMU MEX Iy COOO MPOTOKOJIAMH.

Crout Takxke yNOMSHYTb TOT (PaKkT, YTO HE BCE IPOTOKOJIbI
MOXHO HMCIIOJIb30BaTh B OJIMHAKOBBIX YcJI0BUsAX. MHorma npu-
MEHEHHE OJHOTO MPOTOKOJIA BBITOAHO JIJIs1 HEOOJBIIION TPYIIIHI
KOMITBIOTEPOB U KpaiiHe HEBBITOAHO 17151 OOJIBILIOTO KOJIMYECTBA
KOMIIBIOTEPOB C HECKOJIBKMMM MapLIPyTU3aTOpaMH U MOIKJIIO-
yeHueM K MHTepHery.

B cremytonmx paszienax Bbl TO3HAKOMHUTECH C HanOoJee pac-
IIPOCTPAHEHHBIMU ITPOTOKOJIAMU U CTEKaMH IPOTOKOJIOB.



1.3. NetBIOS u NetBEUI

NetBIOS

NetBIOS (Network Basic Input Output System, 6a3oBast cH-
cTeMa CeTeBOro BBOJA/ BBIBOJA) — MPOTOKOJ (CKOpee, MHTEp-
(beiic) mpukIagHOrO MPOrpaMMUPOBaHUS, pa3paOOTaHHBIA B
koHue 1983 roga nsa komnbsiotepos IBM.

Ha camom gene NetBIOS He sBisieTcsl HOMHOLIEHHBIM POTO-
KOJIOM, TTOCKOJIbKY OINKCBIBAET TOJIKO MPOTrPaMMHYIO YacTb I1e-
penaun gaHHbIX — HaOop ceTeBbiX API-pyHKkimil. 910 03HAUaeT,
YTO C TIOMOIIBIO ITOTO MPOTOKOJIA MOKHO TOJIKO MOATOTOBUTH
JaHHble 171 nepenadyd. Pusnuecky xe nepegada MOKET OCy-
IIECTBIISITHCS TOJIBKO C TIOMOIIBIO JIDOOTO TPAHCIIOPTHOTO TPO-
Tokosna, Hanipumep TCP.

brnarogapsi Takoi cuTyaly MOATOTOBKA Mepelayd JaHHBIX
HE MPUBA3aHA K TPAHCIIOPTHOMY ITPOTOKOJLY, YTO ITO3BOJISIET UC-
NOJIb30BaTh Uil 3TUX Lieiedl 000 MOAXOASIIMI MPOTOKOI.
Kpome toro, HeocniopumbiM goctouHcTBoM NetBIOS spnsiercs
OBICTpO/ICHICTBHE.

OnHako, K COXaIECHHIO, AJIs1 TIOTHOIIEHHOU PadOThI IPOTOKO-
na NetBIOS tpeGyercsi, 9uToOBl Ha BceX KOMIbBIOTEpaxX CETH UC-
NOJIb30BAJICS] OAVH TPAHCHIOPTHBIM TPOTOKOJI, MHAYE KOMITbIOTE-
pbl HE CMOTYT CUHXPOHU3UPOBaThCsl. OCHOBHBIM HEIOCTATKOM



NetBIOS aBnsercs 1o, 4TO OH He NMOJACPKUBAECT MapLIPyTU3a-
110, 6€3 KOTOPO He 0OXOAUTCS JII00ast MaJlo-MaJIbCKHU pa3Bep-
HYTasl CETb.

NetBEUI

NetBEUI (NetBIOS Extended User Interface, mpotokosn pac-
IIIMPEHHOT'O TI0JIb30BaTENILCKOro MHTepderica 0a30BOM CUCTEMBI
CEeTeBOro BBOIA/BbIBOAA) — MPOTOKOI, AononHsonmii NetBIOS.
bnarogapsa NetBEUI noseuiiack BO3MOKHOCTb HE TOJIBKO OITU-
ChIBAaTh MPOrPAMMHBIN YPOBEHb TepeJadyn JaHHbIX, HO U Tiepe-
JaBaTh UX (PUBUYECKU TIO0 CETH, UCTIONb3Ys CIIeIUaIbHbIe BCTPO-
€HHbIe MEXaHU3MbI ITOTO MPOTOKOJa. Kpome Toro, 3HaunuTeIbHO
BO3pOCJIa HA/IEKHOCTb U CKOPOCTh Mepelaur JaHHBIX.

OcnoBHou HenoctaTtok NetBEUI, kak u NetBIOS, — otcyt-
CTBUE MEXaHM3Ma MapIIpyTU3allMY, YTO AEJAeT STOT MPOTOKOJ
Oecrone3HbpM B OonbInX ceTax. Ecim ke Bala ceTh COCTOUT
U3 HECKOJIbKUX KOMITBIOTEPOB U HE PACMoJIaraeT MapIipyTru3aro-
poM, To HoJiee OBICTPOro MPOTOKOJIA BBl HE HaKIETe.

Nrak, nporokon NetBEUI He nogaepxuBaeTr MaplipyTy3a-
LU0 B CETH, YTO HE MO3BOJIsIET 3(h(PEKTUBHO UCIIONH30BATh €r0
CKOPOCTb B TJIOOQJIbHBIX ceTsiX. TeM He MeHee, 3TOT MPOTOKOJ
SIBJISIETCSI OMHUM M3 OCHOBHBIX KOMIOHeHTOB NT-cucrtem, u ero
YCTaHOBKA MPOUCXOAUT aBTOMATUUYECKH.



1.4. TCP, IP u UDP

TCP

TCP (Transmission Control Protocol, mporokon ynpasieHus
niepeiayert JaHHBIX) — pacpOCTPAHEHHBIN TPOTOKON, pa3pado-
TaHHBIA MHOTO JIET Ha3a/l. OH UCTIONIb3YEeTCS HE TOJIBKO B JIOKAJIb-
HBIX CETSIX, HO U B ceTu MHTepHeT, 4TO OJHO3HAYHO XapaKTepU-
3yer TCP ¢ XxopoIien CTOPOHBI.

['MaBHBIM TOCTOMHCTBOM MPOTOKOJA SIBJISIETCSI €r0 Hallexk-
HOCTb, IOCTUTaeMasi IyTeM HCIIOJIb30BAaHUS MOATBEPKIAIOIINX
MaKeTOB, KOTOPBIE MPUCHLIAIOTCS KX pa3 B OTBET HA MOJTY-
yeHHoe cooOrieHue. [Ipu 3ToM B TIepBYI0 ouepeib yCTaHABIIH-
BAETCS JIOTUYECKAS CBSA3b MEKIY KOMIbIOTEPOM-OTIIPaBUTEIEM
Y KOMITBIOTEPOM-TIONTyYaTesIeM, YTO TApaHTUPYET YCIEIIHYIO J10-
CTaBKY MaKETOB.

Enie oqHuM MeXaHM3MOM HaJIEKHOCTH MEpeauu JaHHbIX SIB-
JIIeTCsl MEXaHU3M, OTCJICKUBAOIIMI BpeMsl KU3HU TaKeTa, —
TTL (Time To Live, Bpems xxu3au). Eciiv o ucreyeHuu 3aj1aH-
HOT'O BpPEMEHM KOMIIbIOTEep-MoyyaTesib He MPUIIUIET MMOATBEP-
KJICHHUE O JIOCTaBKE OYEpPEAHOrO IMAaKeTa TaHHBIX, TO KOMIIbIO-
Tep-OTIPABUTENb NIEPEIJIET ITU AaHHbIE TOBTOPHO. Kpome To-
ro, JaHHbIe Oy/AyT MOBTOPHO TOCJIAHbI, €CJIM TTAKET OKa3aJics Io-
BPEKJCHHBIM U KOMIIBIOTEP-TIOIyYaTellb €r0 OTKJIOHSET, O YeM



COOOIIAeT OTIPABUTEIO.

IP

IP (Internet Protocol, mpoTOKON MEXCEeTeBOro B3auMOJEH-
CTBUSI) — MPOTOKOJI, KOTOPBI OOBIYHO MPUMEHSIETCS] BMECTE C
nportokosioM TCP. [Ins paOoThl OH MCHOJNB3YeT IOTOBBIE JaH-
HbIE MapLIPyTU3aLHH, [I03TOMY HE KOHTPOJIMPYET JOCTABKY CO-
oOmenuii aapecary. Pacnionarast uagopmarmeit o MapiipyTusa-
MY MEK/Ty BRIOPAHHBIMUA KOMITBIOTEPAMH, STOT MPOTOKOJ TPO-
CTO 70OABJISIET K MAKETY a/Ipec OTIPABUTENS U OJTyyaTess ' v ne-
pecbuaeT ero aajblie. JanbHeiiias cynp0a OTIpaBIeHHBIX JaH-
HBIX HEU3BECTHA, I03TOMY (DYHKLIMIO KOHTPOJISI JOJIKEH BBIION-
HATb APYror NpoToKoJ, B yactHocty TCP.

Yr1oObl XOTh KaK-TO MOBBICUTb HAJEKHOCTb, MpoTOKONa IP
BKJIA/IBIBAET B MIAKET KOHTPOJIbHYIO CYMMY, UTO MO3BOJISAET KOM-
IBIOTEPY-TOTYYATENIO0 YIOCTOBEPUTHCS B TOM, UTO MAKET IPUHSAT
6e3 omMOOK WM, B TPOTUBHOM Clly4yae, OTBEPrHYTh €ro.

[Tpenmy1iecTBOM MPOTOKOJIA ABJISAETCSA BO3MOXHOCTB (ppar-
MEHTALMH (pa3/ieieHus Ha KOMITbIOTepe-0TIIPaBUTEIE OOMBILIOTO
nakera Ha Oojiee MeJIk1e) C Iocyeyomiel ux aedpparMeHTanen
Ha KOMITBIOTEPE-TIOTyYaTeie.

! [Tpu padoTe MPOTOKOI KCTIONB3YeT MOHATHE ISHTar paMMBbI — TTaKeTa JAHHBIX, CHA0-
JKEHHBIX CITy’XeOHOU MH(OpMAIIEl O MoMyJaTelie U OTIPABUTEE.



UDP

UDP (User Datagram Protocol, mpoToko: nojib30BaTeIbCKUX
JefTarpaMm) — OIMH U3 CaMbIX OBICTPBIX, HO HE OUeHb HaJeXK-
HBIX MTPOTOKOJIOB, KOTOPbIE UCHOJIB3YIOT B CETU ISl Mepeaadu
naHHbIX. OH paGoTaeT MpakTUYECKH TaK ke, Kak M MPOTOKOI
IP, ogHako nocie yaayHoro rnpyueMa nakera KOMIbloTep-1osyJa-
TeJIb MPUCHUIAET COOTBETCTBYIONIEE NOATBEPkKAcHUE. [Ipn 3TOM
JIOTMYECKOe COeTMHEHNEe MKy KOMIThIOTepaMu He TpeOyercs,
TO €CTb ITAKET OTChUIAETCS B HAIEKJE (MM C YBEPEHHOCTHIO) Ha
TO, YTO HYKHbIIA KOMITBIOTEP HAXOAUTCS B CETU U MOXKET €T0 MPU-
HATh. EC/M OATBEpKIEHUE JOCTABKU HE MOJYYEHO, 3HAUYMT, Ye-
PE3 HEKOTOpPOE BPEMSsI KOMITBIOTEP-OTIIPABUTEb TOBTOPHO BbI-
HUIET HEOOXOAUMBIN MaKeT JaHHBIX.

Kak Hu crpanno, nporokon UDP npumensercs B cetu gocra-
TOYHO YacTo. biarogaputs 3a 310 Hy’)KHO CKOPOCTh, C KOTOPOH OH
paboTtaeTr. DTa CKOPOCTb IOCTUTAETCS 32 CUET OTCYTCTBHUS HE0O-
XOIMMOCTH COEJUHEHNS C IPYTUMU KOMITBIOTEPAMU, UTO TIO3BO-
JISIET UCTIOJIb30BaTh TPA(PUK CETU B HY’KHOM HarpaBjieHuu. Tak,
nporokos1 UDP wacto ucnons3yercs, HampuMep, B CETEBBIX UI-
pax WM ISl TIepelayd 3BYKOBBIX JAHHBIX C MHTEPHET-PaJuo
(Korja HaIeX)KHOCTh JIOCTAaBKH MAKeTOB He UrpaeT OOJbIION po-
JIN).



1.5. IPX u SPX

ITporokosnel IPX u SPX gaBnsioTcsa nmpeacraBuTeNssMA CTeKa
IIPOTOKOJIOB, pa3paboTaHHbIX koMmaHueir Novell. B cBoe Bpe-
Ms 9Ta KOMIIAHWA SABJIAIACh IPAMBIM KOHKYpeHTOM Microsoft B
00JIaCTH CETEBBIX OMEPALMOHHBIX CHCTEM: IIPOTHBOCTOSLIN OTle-
parionHas cuctema Novell Netware u Windows NT. Cootset-
CTBEHHO, KaX[asi OMepalMOHHasi CUCTEMa HCIIOJIb30Baja COO-
CTBEHHBII HAOOP MTPOTOKOJIOB.

Kak usBectHo, xommanus Novell cgana cBoW mo3uiuu, U
NIEPBEHCTBO 3aBOEBAJIM CETEBbIE BEPCUM ONEPALMOHHOM CHUCTE-
Mbel Windows NT. Tem He MeHee MpOTOKOIbI, pa3paboTaHHbIE
Novell, ucrionp3yiorcst 40 cux Mop ¥ OyIyT UCTIONB30BATHCS €Ile
OYEHBb JONTIO.

IPX

IPX (Internetwork Packet eXchange, mpoTokos MexXCceTeBOro
oOMeHa 0ObEeKTaMu) — OJJUH U3 CAMBIX «XOJIOBBIX» MPOTOKOJIOB,
UCIIOJIb3YEeMBIX Ha CETEBOM ypOBHE. [ TaBHOM ero 3agaueii sipJis-
eTCsl Ompe/ie/IeHUue ONTUMAILHOTO MapIIpyTa MKy JIByMsI Bbl-
OpaHHBIMU KOMITBIOTEPAMU C HMCTIOJIL30BAHUEM [ISI TOTO JIaH-
HBIX JIPYTUX TTPOTOKOJIOB.

B niepByIo ouepe/ib JaHHBIN TPOTOKOJT BHIYMCIISAET aIpec KOM-
nbI0Tepa, KOTOPOMY HEOOXOAMMO OTIPAaBUTh IMaKeT — JeiTa-



rpamMmy. OnpeziesiuB aipec Hy)KHOTO KOMITbIOTepa, OH CHaOXa-
eT JAedTarpaMmmy ciy:keOHOU nHpopMaryel (aapecom OTIpaBy-
TeJsl W TMoJydaTess) U OTHPABISIET «B MyTbh» MO BbIOPAHHOMY
MapLIpyTy.

OnHako camMOCTOSITENBHO 3TOT MPOTOKON PadOTaTh HE MO-
JKET, TIOCKOJIbKY HEe CITIOCOOEH yCTaHABIIMBATH COSAMHEHUE MEK-
oy komnbiotrepamu. CooTBeTCTBEHHO, OT IPX Henb3s oxupgarsb
BBICOKOW CTEINIEHU HAJEKHOCTH JJOCTABKU MAKETOB.

SPX

SPX (Sequenced Packet eXchange, mociemoBarebHbIid 00-
MEH MaKeTaMu) — «poiHo# Opar» IPX, 6e3 KOToporo ero Hejb3s
Ha3BaTh [MOJIHOLIEHHBIM ITPOTOKOJIOM. DT MTPOTOKOJIBI UCHIOb3Y-
I0TCS BMeCTe 1 UMeIoT oOtiee HazBanue — [PX/SPX.

['maBHas 3amava nporokona SPX — ycraHOBKa JIOTMYECKOrO
COE/IMHEHUSI MEX Ty BRIOPAaHHBIMU KOMITHIOTEPAMHU C TIOCIIETYI0-
1Iel nepesayenl MoAroTOBJIEHHBIX IENTarpaMm.



1.6. SMTP, POP3 u IMAP

be3 npotokonoB SMTP, POP3 u IMAP nHeBo3moxkHa padoTa
3JIEKTPOHHOM NouThl. Haferock, 4To Takoe 21eKTpoHHas NouTa 1
Kak 6e3 Hee II0X0, OOBSICHATh He HY)KHO.

OCOOEHHOCTBIO ITHX MTPOTOKOJIOB SIBJISIETCS MX y3Kasl HAIIPaB-
JIEHHOCTb. DTO O3HAYaeT, YTO UX MPUHLMITUAIBHO HEBO3MOXK-
HO UCIIOJIb30BaTh JUIsl IPYTUX LeJIel, 4To, K TOMY ke, He UMeeT
cmbicna. 3agaua SMTP, POP3 u IMAP — opranuzanust oOMeHa
SNEKTPOHHBIMH COOOIIEHUSIMH, ¥ OHHM OTJIIMYHO C HEW CIpaBJIsi-
I0TCHl.

Elie ogHOI 0OCOOEHHOCTBHIO MOYTOBBIX MPOTOKOJIOB SIBJISIETCS
0/1IHO3aJa4HOCTh. Hanpumep, mpoTOKOJ1, OTChUIAOIIMI co0OIIIe-
HMSI, HE CTIOCOOEH MX MPUHUMATh, ¥ HA000poT. IMeHHO 1mo3TOo-
MY TaKue MPOTOKOJIBI padOTAIOT MapaMH.

SMTP

SMTP (Simple Mail Transfer Protocol, ynpoiiieHHbli mpoTo-
KOJI IEPECHLJIKU MOYThI) — TPOTOKOJI, OCHOBHOM 3a/1a4€id KOTOPO-
IO SIBJISIETCS OTCBHUIKA MOJATOTOBJIEHHBIX CIEIUATbHBIM 00pa3oM
cooOmenwuil. [Tepes Tem, Kak 3TO caeaTh, MPOTOKOJT YCTAaHABIIH-
BA€T COECAVHEHUE MEXTY KOMIIBIOTEPAMH, YTO FApaHTUPYET J0-
CTaBKY COOOIIIEHHUSI.

[Tporokon SMTP ouenp npoctoit 1 3(pPEKTUBHBIA, OTHAKO



9Ta 3(p(PEKTUBHOCTD HE PACIPOCTPAHSETCS HAa BCE 3a/1a41 U BO3-
MOXHOCTH. Tak, OH He oOnagaeT Jaxke MPOCTEHIMM MeXaHH3-
MOM ayTeHTU(PUKAIIMU U BOZMOKHOCTHIO IIM(POBAHUS TAHHBIX
IIpU Niepeiaue MeK 1y OYTOBBIMU cepBepamMu. CamMbIM OOJIbIIIM
HenoctatkoM SMTP siBnsieTcst ero HecmocoOHOCTh K IMEePEChLIKE
rpapuku.

YroObl He OTKA3bIBAThCS OT ITOTO JOBOJBHO XOPOIIETO MPo-
TOKOJIa, ObUIO MPHUHSTO pellieHue PACHIMPUTh €ro HEeCKOJbKH-
MU TIOJIE3HBIMHM U HEOOXOIUMBIMH paciIMpeHusiMu. Takum pac-
HIMpeHueM, Hanpumep, seisercas MIME (Multipurpose Internet
Mail Extensions, MHOTOLIeJIeBOE paclIMPEHUE TIOYTOBOU CITYKObI
B MHTepHete), Oarogapst KOTOPOMY CYILIECTBYET BO3MOKHOCTD
oTchuIaTh (paiiiiel modoro popmara u copgepxanusi. Kpome toro,
pazpadotan crangapt UUENCODE, no3Bossionivii repeiaBaTh
TEKCTOBbIE COOOIIIEHNS B Pa3HBIX KOIUPOBKAX.

POP3

POP3 (Post Office Protocol 3, mouTOBbII MPOTOKOJI BEPCUU
3) — IOYTOBBIN MPOTOKOJ, KOTOPBIM UCHOJNB3YETCs 17151 IIpUemMa
JIEKTPOHHBIX COOOIIEHUI C TIOYTOBOTO CepBepa.

O6braHO POP3 padotaer B mape ¢ npotokosnom SMTP, uro
MO3BOJISIET OpPraHu30BaTh 3(P(HEKTUBHYIO CUCTEMY OTCBHUIKU U
IpreMa JIEKTPOHHBIX COOOITIEHUI.

Wurepdeiic mpoTokora emie 6osee mpocTou, yeM uHTepdeiic
SMTP, u ¢ 3TuM cBsi3aHBI OnpesieieHHbIe HeynoocTBa. Tak, oT-



CYTCTBYET BO3MOKHOCTh BRIOOPOYHOTO CKQUMBaHMU S ITMChbMA WA
IIPOCMOTpa COIEPAKUMOTO MUCbMa HEMOCPEJCTBEHHO Ha MOYTO-
BOM CepBepe.

IMAP

IMAP (Interactive Mail Access Protocol, nmpotokos uHTEp-
AKTMBHOTO JOCTYIa K JIEKTPOHHOU IMouTe) — Hanbosee «Ipo-
JBUHYTHIA» MOYTOBBIA MTPOTOKOJ, NPEAHA3HAYEHHBIN 11 IIPU-
€Ma 3MIEKTPOHHBIX COOOIIEHU C TOYTOBOTO cepBepa. B 0oib-
HIMHCTBE cilyyaeB Oosiee yIoOHBIM U 3(P(EKTUBHBIM SIBIISETCS
ucnosip3oBaHue rnporokona IMAP, yuem POP3.



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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