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IIpeanciosne peaaktTopa nepesoaa

Cetn mepejaun JaHHHX — HOBOEe HanpaBjeHHe HAYKH H TeXHHKH, KoTopoe GypHO
pa3sBuBaercsi. Co3naHue cereff moTpeGOBaNO HCMOJb30BAHHA B CHCTEMAX CBSI3H HOBOH
TeXHHYeCcKol 6a3bl, HOBLIX NMPHHIUNIOB Mepenayd H KOMMYTalUHH, 3HAYHTEJbHO PaCIIH-
puyo chepy npuMeHeHHH H BHAB KOMMYHHKAUHOHHEIX YCJYT.

KHunura, npepjiaraeMasi BHHMaHHIO 4YHTaTeseli, [TOCBSILI[EHAa CeTSIM NepejaYyd JaH-
HelX. B Helt paccMaTpHBalOTCST OCHOBHBIE NMPHHLHIBEI MOCTPOEHHSI H OYHKUHOHHPOBA-
Hus cereii. [IpencraBieHa ceMHypOBHeBasi MOJeJb CeTH, peKOMeHnoBaHHas Mexny-
HapoaHoO#i opraHusauueit nmo craHpaptaM. [logpo6HO 06CYyXKAalOTCsi CTPAaTEerHH MOJK-
TBePXKJIEHHSA MPaBHJALHOHA Mepenaud NMakeToB H COOOMIEHHH, a TaKxKe crnocolu BOCCTa-
HOBJIEHHSI HOpPMaJIbHOH paGoThl CeTH Mocje BO3HHKHOBEHHS OWHO0K M HEHCNpPaBHO-
creit. [laercss onmucaHue crmoco6oB HAEHTHOHKAUHH H aapecaluH B ceTsaX. MHoro BHH-
MaHHus yJesieTcd MHOXEeCTBEHHOMY JOCTYNY B JIOKaJbHBIX, COIYTHUKOBHIX H PajHoO-
cerax. [IpencraBineHt! Bce H3BecTHLIE MOAXO/b! K 3ajayaM MapLWIPYTU3aUHH U yIIpasie-
HHSl MOTOKAaMH B CeTSX.

B KHure yJaayHO COYeTAalOTCS OMHCATEJNbHBIH H AHAJHTHYECKHH MarepHaJbl.
HcnonbayeMble MaTeMaTHYeCKME MOJEJNH OTpPa)kaloT pabory peanbHBIX cereit. s
YVIOpPOINEHHUS aHaJn3a pacCMaTPHBAIOTCS He3aBHCHMBIE MYacCOHOBCKHE BXOJAHLIE
MOTOKH, a B KayecTBe OCHOBHOH XapaKTEePUCTHKH — CpPeAHsAs 3alepxKka Nakera.

Oco6riit MHTEpeC MPeiCTaBASIOT Te pa3fesNbl KHHUIH, B KOTOPBIX NMPHBOAATCS pe-
3yJbTaThl, MOJIyueHHble aBTOpaMH. K HHM OTHOCATCS pasfeibl O MaplUpPYTH3alHH,
CJIY4alilHOM MHOXKECTBEHHOM JOCTYyNe H NpOBepKe KOPPEKTHOCTH NMPOTOKOJOB aBTOMa-
THYECKOro 3anpoca MOBTOPHOH mepenauH.

Crnenyer OTMETHTH, YTO He BCe BONPOCHI, paccMaTpHBaeMule B 9TOH KHUI'e, MOXKHO
CYHTATbh MOJHOCTBIO H3YUEeHHHIMH. Tak, JHLIb Ha HayaJbHON CTaZlHH HaXOAATCS HCCJIe-
IOBaHHSI MO NakeTHHIM paanocersM. [laseko HEYHOBJETBOPHTENLHLIMH SIBJSIIOTCS
MeTOAbl pacueTa BEPOSITHOCTHBIX XapaKTEePHCTHK MJHH oOdYepeliell MaKeToB B Yyanax
cereil. Eme MHOro ycunuit yueHeIX ¥ paspa6oTuyHKOB norpefyer paccMOTpeHHEe Mpo-
6s1eM ONTHMaJIbHOH MapLIPYTH3aLlHH U ynpasjieHus norokamu. Heo6xonuma panbHed-
I1asi pa3paboTKa LEJOro psja TeOPeTHYECKHX M MPAaKTHYECKHX BOMPOCOB CJHYy4YaHHOro
MHOXeCTBEHHOro JOCTyIa.

[Ipu pabore Hajy mnepeBOAOM BO3HHKAaJH OnNpeJieJeHHble TEPMHHOJOTrHYEeCKHe
TpyAHOcTH. HackosibKO BO3MOXHO, Mbl IMPHAEPXKHBANHCh Y¥Ke IMPHHATHIX TEPMHHOB.
B tex cayuyasix, Korma nosiBNAJIHCh HEH3BECTHbIE HJIH MaJslOpacHpoCcTpaHEHHLIe Tep-
MHHbI, JJI1sT HUX 6pajuch PYCCKHe 3KBHBAJIEHTH HJH OCTaBaAsJach aHrjHickas ab6pe-
BHatypa. IIpu nepesose GblyIH HCNpaBJieHbl 3aMeyeHHbie ONeYaTKH, HMEBIIHEeCS B aHr-
JHACKOM wu3JlaHHU. Dosbulyio moMomb B 3TOM OKasalu aBTOPHl KHHTH.

KHura npeacraBiisier HECOMHEHHBIE HHTepec AJs CHELHaJHCTOB B 06J1aCTH TeX-
HUKH H TEODHH CBSA3H, BLIYHCIHUTEJILHON TEXHHKH H HHOPMATHKH, a TakkKe IS CTY-
JEHTOB COOTBETCTBYIOUHX ClelHaJbHOCTEH.

b. C. Uubaxkos

JIUTEPATYPA

[TockonbKY B KHHre Majo UHTHPYIOTCS PaGOTHl COBETCKMX aBTOPOB, VKaxKeM
HEKOTOpbIe XOPOLIO H3BeCTHbIe KHMHIH.
Agen O. U., T'ypun M. H., Koran §I. A. OueHka KayecTBa H ONTHMH3ALUS BHIYHCIH-
TeNIbHEIX cucteM. — M.: Hayka, 1981.
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IIpenucnoBue

3a npouwejmive MATHAAUATD JIeT CETH NMepelayd NAaHHHX MPOLJIH MYyTb OT COCTOS-
HHSl, KOTZla OHH MPOEKTHPOBAJHCh BecbMa HECTAaHNAPTHHIMH METOJaMH, CHJILHO 3a-
BUCSAILIMMH OT HMEIOIIHXCA TeXHHYECKHX CPeACTB, N0 COCTOSSHHSI, KOrja HOSIBHJIOCH
onpenesieHHOe KOHIENTYalbHOEe MOHHMaHHe MHOTHX BONPOCOB, JieKallHX B HX OCHOBE,
FnaBHas weJb aBTOPOB NAHHOM KHHIH COCTOHT B TOM, YTOGH 8TO KOHIIENTYaJbHOe
NMOHMMAaHKWe NepefaTh YHTATeJIo.

INlpenwinymue KHUIH IO 3TOH TeMaTHKE MOXKHO Pa3/iesiHTh Ha JiBe GoNbLIHE I'PYIINE,
IlepByi0o M3 HHX COCTaBJSAIOT KHHTH, HMelOllle B OCHOBHOM ONMHCATENBLHLIA XapakTep,
npu4yeM HanGoJsiblllee BHUMaHHE B HUX YAEASETCH CYUIECTBYIOIIHM CeTIM M HEKOTOPLIM
acmektaM ux paborbl. K atolf rpynme OTHOCATCA, HanpuMep, KHHrH TaHenGayma
[227] u Crannunrca [220]. Bropyio rpymnny cOCTaBASIOT KHHIH, NOCBSIIEHHHI®
B [IepBYIO OYepeab aHaJu3y XapaKTepHCTHK paborhl cereff. K 31Ol rpymnne oTHocsiTCA,
HanpuMmep, KHurH Kiefinpoka [144], Xei#iza [115], Craka u Aptyp3a [22]1]. B nanno#t
KHUTe B OTVINYHEe OT NMpeAbIAYLHIHX ONMHCaHHe H aHajau3 cbanancHpoBaHul. Onucarenb-
HBIH MaTepuas UCNOJAb3YeTcs M HIJMIOCTPAlHKH OCHOBHBIX KOHIEHNUHH, a aHaJHTHYe-
CKHH MaTepuan paercs njsi obecrneueHHss 6oJiee ray60OKOro NOHHMAaHHSA 3THX KOHLel-
uuit. [lo-BupgumMomy, B o6nacTH cerefi mepenayd JNAaHHHIX MPOJNOJIKEHHE pa3JiesIeHHS
ONMUCAHHA H aHa/u3a CTAHOBUTCS HEPAa3yMHBLIM H3-8a TOr0, YTO OCHOBHbIE KOHIEMIHH
yxe paspaboranbl. HauGosbliee MOHHMaHHE NOCTHraeTcss MPH BHHUMAaTELHOM H3yue-
HHH STHX KOHIENUHH.

KHura npepHasHayeHa A1l HCNOJNb30BaHHS Ha Pas3HLIX YPOBHAX — OT (aKkyJib-
TATHBHBLIX 3aHATHH Ha CTAPLIHX KypcaX BY30B JAO0 Kypca JeKLHH JJIs aclHHPaHTOB
nepsoro roxga ob6yuyeHHss H Gojiee ray6okKoro Kypca sl aClUPaHTOB NOCJAeJHHX JIeT
o6yuyeHHs1. OHa MOXKeT HCNOJb30BATLCS TaKxkKe KaK ClpaBOYHOe nocobue NMPH HpOeKTH-
POBaHHH H MPOBeJeHHH HcciaegoBaHudH. MatepHan Onljl BKJIOYeH B P KYPCOB JJs
acnupaHTOoB Maccauycerckoro TtexHonoruyeckoro HHcTHTyTa (MTH) M HeckosBKO
KODOTKHX KYPCOB pa3nHuHLIX ypoBHeli. [Ipexnonaraercsi, 4To uutaresib 3HaKOM C OCHO-
BaMH 3JIEMEHTapHOH TeODHH BEPOSITHOCTEH H HMeeT HEKOTOPYIO NMOATrOTOBKY B obJacTH
3JIEKTPOTEXHHKH H BBLIYHCIHTENbHOH TEeXHHKH; 3TOr'0 JOCTaTOYHO JJIS NMOHHMAHHUSA
HsJlaraeMoro MartepHaJja.

Ha nporskeHuy Bcel KHHT'H OCHOBHBI€ KOHLENUMWH M NMPHHIHIB CHayana o0Bsc-
HAIOTCS C NOMOMLIBIO MPOCTLIX HeMaTeMaTHYeCKHX CPEeJICTB, a 3aTeM pacCcMaTpHBalOTCA
BONPOCH! [TOCTPOEHHS MaTeMaTHYeCKOd MOJIEJNH W NMPOBOAUTCA MaTeMaTHYECKHH aHAH3.
ITocsie 3TOoro o6CyXnaloTCA CBOMCTBA H XapaKTePHCTHKH, BLISBJEeHHHIe NPH aHalu3e,
H NPHBOASTCS NMPHMEPEI, NOsSCHSAOINE 6osee TOHKHE JeTanu. [as HoCTpanHu uuelt
B KHHT€ IIHPOKO HCNOJBL3YIOTCSI PHCYHKH. B HauanbHble KypChl MaTeMaTHUeCKHH aHa-
JH3 MOXHO He BKJIOYaTh; 3TO NACT BO3MOXKHOCTb HAYHMHAIOUMM YJIOBHTHL OCHOBHHIE
Haen. BikioueHne MaTeMaTHYeCKOro aHaiau3a A 6ojiee MOATOTOBJIEHHLIX CTYAEHTOB
Nno3BOJUT obecreynTh GoJiee ray6oKoe MOHHMMaHHe MaTepHalna H npHobGpecTH cmocob-
HOCTh BBINOJIHATD HCCJAEJOBaHHA B 3TOH 0G6JAacTH.

B ra. | naercs ofiiee BBeaeHHe B paccMaTrpuBaeMylo o6JiaCTh, a TakkKe H3Ja-
raeTcsi KOHLEMNIHA YPOBHEBOH CeTH. Y pOBHeBasi CTPYKTypa NO3BOJIsIeT PacCMaTpUBaTh
pasJIHYHbLIe BONPOCH ceTeif mepenayd JaHHEIX NOBOJBLHO HE3aBHCHMO APYT OT ApYra,
YTO JIeJIa€T BO3MOXHBIM UTEHHE KaxJOH H3 MOCJAeXYIOHX ryaB ¢ Jobofi xenaeMOR
CTEeNeHbl0 NMPOHHKHOBEHHS (B TOM 4Hcje BbIGOPOYHOE UTEHHE); NMPH STOM HOYTH He
yMeHbllaeTcd CnocoO6HOCTh MOHHMAaHHWSI Marepuaja APYTHX TIJas.

B ra. 2 paccMaTpuBalOTCSt Ba HUXKHHX YPOBHSI YPOBHeBO# CTPYKTYDH. IlepBhiii
CHH3Y, HJIH PHU3HuecKH YpOBeHb, CBSi3aH C mepenauel 6HTOB IO (PU3HUECKOH cpene
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nepenauu. Mel faeM Kparkoe BBeJeHne, Koropoe 6yneT NoJe3HLIM, HO He 06513aTes b HbIM
AJIS MOHUMaHHsl OCTaJbHOH yactu KHUru. Clenyomuid ypoBeHb — YPOBE€Hb yIpaBJie-
HHA JIMHHeH nepefayy NAHHBIX; OH CBSI3aH C HaJleXKHOH Iepefayed NMAKeTOB IO JHHHH
cBsisu. Pasn. 2.4, B KOTOpOM pacCMaTpPHBAIOTCS CTPATErHH NOBTOPEHHS NepeladH,
JOJIXKEH, BepOSITHO, BXOAHUTE B JIIOGOH KYPC, NMOCKOJALKY B HEM BBISIBJSIIOTCS TOHKOCTH
pacnpeznesieHHEIX aJrOPHUTMOB (IIPOTOKOJOB) B HanboJiee NPOCTOM Cliyuae.

B rn. 3 pasBuBaercs TeopHsi MaccoBoro o6CJaYKHBaHHS, HCIOJb3yeMas IJis aHa-
JIN3a MeTOJOB MHOXECTBEHHOrO jaocryna (rn. 4) u B MeHblUeH CTelleHH aJarOpUTMOB
MapiipyTH3auuu (ra. 5). B xkypcel pas caywareneft, Malo HMHTEpeCcYIOUHXCS MaTe-
MaTHYECKHM aHaJH30M, He BOHJeT, BepOsiTHO, OOJblIasi 4acTb 3TOH TIJaBhl; OJHAKO
peKOMeHAYyeTCsl BKJIIOYHTL B HHUX pe3ysbTaThl. TeM He MeHee TeopeMmy JIuTTiIa M ompe-
JileJIeHHe Y aCCOHOBCKOT'O NMPOLecca OllyCKaTh He cJellyeT, NOCKOAbKY OHH 3HAYHTENbHO
CNOCO6CTBYIOT MTOHHMAHHMIO MOCJEAYIOWHX IJIaB. JTa IJ1aBa CONEPXKHUT MHOXECTBO pe-
3yJIbTAaTOB, KOTOpPble BHIBOASITCS B HeH HaMHOI'O Npolle, YeM B JUTEpPaType MO TEOPHH
MacCCOBOTr0 OGCJYXKHBAHHS, 3a CHYET PACCMOTPEHHS TOJNIbKO CTAllHOHAPHOTO peXuMa
M HHOTIA 3a CueT OcJabJeHHs CTPOroCTH PaAM SACHOCTH H NoHuMaHHsA. Yurtatenu
C XOpolled MaTeMaTHYeCKOH NMOArOTOBKOH CMOTYT CaMH BOCCTAaHOBHTb OTCYTCTBYIOUlHE
neranu, obecrneyuBalouiHe MOJHYIO CTPOroCTb; A/ GOJBLUMHCTBA K€ YHTaTeNeH 3TH
JeTaJu MOTYT 3aTylLieBaTb XOA PacCyxKJIeHHH.

B ra. 4 paccMaTpuBaeTcsi CBSI3b B CETSIX C MHOXECTBEHHBIM JOCTYIOM; HMH MOTYT
ObITb JJOKaJbHbIe CEeTH, COYTHHKOBBIE CETH H painoceTH. B Kypchl ¢ MeHblliel TeopeTH-
YeCKOH HaNpaBJeHHOCTbIO, NO-BHAHMOMY, He BOiJeT BTopas NOJOBHHA pasn. 4.2,
Bechb pa3x. 4.3 u 6Osbluasg yacTtb pasf. 4.4, uyto obecrneyuT ObLICTPLIA NEepeXond K JiO-
KaJbHbIM H CTYTHHKOBBLIM ceTsIM pasa. 4.5. B koHuenTyanbHOM NmiaHe 3Ta rJ1aBa N03BO-
JUT OGoJsiee IJYGOKO MOHSITb NPHPOAY pacnpeneseHHBIX aJropHTMOB.

B ra. 5 paccmaTpuBaloTCst MeTOLB MaplUpyTH3aUKH. MaTepuas faeTcsi B NOpsiLKe
BO3PACTaHUs CJOXHOCTH M TMYOHHBI, TaK YTO YHTATEJH MOTYT NMPOABUIraThCSl AO TeX
nop, noka 3710 6yxer ynaesatbcs 6e3 ocoboro Tpyna. Hapany ¢ Mapwipyrtusauuei, KoTo-
pas paccMaTpHBaercsl 3nech 6ojiee OCHOBaTeJbHO [0 CPABHEHHIO C HMeloliedcs JuTe-
patypo#d, B 3To#l I'aBe Takxke 6oJiee riy60OKO OIMUCHLIBAIOTCS pacnpeneseHHble alro-
putMbl. KpoMe TOro, ylensieTcs BHHMAaHHE TOMOJOrHYECKOMY NPOEKTHPOBAHHIO U BOC-
CTAHOBJIEHHIO CETH MOCJe OTKa30B H3-3a BBIXOAA H3 CTPOS JHHHH CBSI3H.

I'1aBa 6 mocBsuieHa yNpaBJEHHIO NMOTOKaMH (MM KOHTPOJIIO 3a Ieperpys3Kami,
KaK 3TO HMHOTAa HasblBawT). [lepBrle TpH pasjena HMEIOT B OCHOBHOM ONHCATE/bHBIH
XapakTep; B HHX ONHCHIBAIOTCS, BO-NEPBBIX, LeJH H TPYAHOCTH YIIpaBJeHHs MOTOKAaMH,
BO-BTOPLIX, HEKOTOPHIE O0LiKe MOAXONL H, HaKOHell, CIOCcOObl OCYLIECTBJEHUS YIIpaB-
JIEHHSI MOTOKaMH B HECKOJbKHX cyulecTByromHuXx cersix. [locaennuit pasaen coaepKuT
6oJiee pa3BUTHIA aHAJHTHYECKHH MaTepHaJ O NOCJefHHX paboTax B 3TOH 06JacTH.

B KkHure coBepuieHHO He pacCMaTPHBAIOTCS NPOTOKOJAL! BHICOKHX YPOBHEH,
a UMEHHO Da3JiHYHble MPOLECChl, KOTOPbleé NMPOHUCXOAST B BLIYHCJAHTENbHBIX MalUlHHAX
H YCTpOHCTBAaX, HCMNOJL3YIOIHX CeThb AN oOMeHa HHbopMallned, NMPH VCJAOBHH, UTO
Go/iee HUXHHe YPOBHH 00eCHeyuBaIOT BO3MOMKHOCTb HAJEXHOH mepejnaud. dra TeMa
OTJIHYHA [0 CBOeH NPHPOAe OT TeX, KOTOphle 3aTparuBaioTCs; NMPH OCHOBATEJIbHOM
paccMOTpEHHH OHa yBeanuuja O6bl 00BhE€M KHHTH BIBOE.

Mbpr 3apaHee M3BHHSeMCS 3a 6oOJbLIOE YHCJIO a66peBHATYp H XKAPTOHHBLIX BBIpa-
xeHuit. Hacto ucnosbsyembie a66peBHaTyphl GbIIM BKJIOUYEHH! AJS TOTO, YTOGH 4HTa-
TeJH CMOIJH o0WAaThbCs CO CHEeUHaNiHCTaMH B 3TOH 06JacTH, a TaKXKe JJIs CIPaBOYHBIX
nejged, T. e. LIS Pa3bsSCHEHHS CMbICAa 3THX abG6peBHATYP.

B koHue xaxno#i riaBbl, 3a HCKIIOUEHHEM NepBoil, faercsa GoOJablIOe YHCAO 3ajay,
KaxK NPOCTBIX, MO3BOJSIOUHX JYYlle MOHSTh OCHOBHbIE€ KOHILIENLUHH H MeTONbl, TaK H
Gosiee CJIOXKHBIX, PelleHHsT KOTOPHIX JOMOJHSIOT pe3y/bTarhl, MOJYYeHHbIE B TJaBe.
Pemenns 3anau copepkartcsi B pyKOBOACTBE, KOTOPOE MOXKHO NOJNYYHTh B H3NATENbCTBe
Prentice-Hall.

Kaxnas rnaBa nMeeT TakXKe KPAaTKMil NepeyeHb HCTOYHHKOB H DPEKOMEHIAlHH
Mo JajJibHeHeMy H3YUeHHIO JIHTepaTyphl. Mbl NIPHHOCHM M3BHHEHHSI MHOTHM aBTOpaM,
yedA BKJaj He ORI YNOMsHYT. JIHTepaTypa no ceTsM nepefadn NAHHRIX OGIIMPHA, H MKl



IIpeducrosue 9

OrpaHHYHJIHCh CCHIKaMH, KOTODbIe, Ha Hall B3IJIsAA, HaHGoJee NMOJE3HE! U COAEpKaT
mMaTepHasi, NOMOJNHSIOWUA TEKCT.

CruMmyJupymoliue I[pernojaBaTeibckass pabora u atMocdepa  HCCIeNOBaHHH,
xapakrephble a1 MTH, uneanbHo croco6CTBOBaNH HAMHCAHHIO 3TOH KHHTH. B uacrt-
HOCTH, Mbl 6/1arofapHbl MHOTHM CTYJ€HTaM, KOTOpble HCIOJb30BaJH 3TOT MaTepHal.
JIx 3aMeuaHHsi B 3HAYHUTEJbHOH Mepe MOMOIJAH JOOHTLCS SICHOCTH B H3JIOXKEHHH.
B paBHOil cremeHd Mbl 6JarojapHbl MHOTHUM KOJJIeraM H aclHPaHTaM 3a JeTalbHYIO
KPUTHKY Pa3inyHblx r1aB. Oco6yio NpPU3HATeNbHOCTb BbIpa)kaeM HallleMy KoJuiere
[Tbepy Ymb6iie, ero coBeThbl, 3HaHUS U Iay6OKOe NMOHHMaHHe HeoleHHMbl. Kpome Toro,
mose3nyto momouib oxasaau Eppan Apuxan, [asup Kacranon, Po6epr Kynep,
Touu ddpemusaec, Enu I'apnn, Mapuan I'apauep, [lon I'pun, Enen Xan, Bpyc laek,
Po6ept Kenneau, Hxor Cnunesau u JxoH Lluuukanc. Mbl TakxkKe NpH3HATEJbHH
Hendcyu fHr 3a nepeneyaTky MHOTHX HCHpaBJeHHHA H nepepaboToxk u OMu XeHAPHKCOH
3a KOMIbIOTEpHbIH Ha6op KHHrH ¢ nmoMomubio cucrembl TEX. Hawmn pegakTopsl H3
Prentice-Hall tak>Xe cpesnasn oyeHb MO/NE3HLIH BKJAJ B MOATOTOBKY OKOHYATEJbHOTO
TEKCTa MPH BecbMa Halp KeHHOM rpacduke pabor. B 3aksoueHne MBI XOTHM BLIPa3HTh
6arofapHoOCTh 32 (PHHAHCOBYIO NOJNEPXKKY B NPOBEJEHHH HCCIeNOBaHuUS YmNpabJe-
HHUIO TMEpPCIeKTHBHOrO NJAHHUPOBAHHS HAy4YHO-HCCJIENOBAaTEeNbCKHX PaGOT MHHHCTED-
ctBa obopousl, npepoctaBusuiero cyocuauio ONR-N00014-84-K-0357, Haunonanbuomy
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1. BBenenue

MHoroypoBHeBass apXHUTeKTypa CeTH

1.1. Hcropuueckuit o63op

[IpumutuBHbIE POpPMBI ceTell nepenaud AaHHLIX BO3HHUKJH B JaJjie-
KOM IPOILJIOM; K HHM OTHOCATCS ABIMOBBIE CUTHAJBI, KOTOPBIMH MOJIb-
30BaJIUCh ~INepBOOLITHBHIE OOLIeCTBA, M, HECOMHEHHO, Tesaerpadus
XIX Beka. B 3tux cucremax cooOlLieHHSl CHauaJjia BPYYHYIO KOJIHPO-
BaJHCh B IMOCJEN0OBATEJbHOCTH, KaK I[PAaBHJO, JBOHYHBIX CHMBOJIOB
M 3aTeM BPYYHYIO [lepellaBajucCh U NPUHUMAJNUCL. Tam, riae 310 OblIO
HeoOX0ANMO, COOOLIECHHS BPYYHYIO peTPAHCAHPOBAJHCH Jajee Ha
NIPOMEXKYTOUHBIX MYyHKTaXx.

3HauYUTeNbHBIM NPOrpeccoM $BHJOCH INpHMeHeHHe B Hauase 50-x
rofoB JIMHUH CBSI3H, KOTOPbI€ COCJUHHUMHN LeHTpaabHbie DBM ¢ yna-
JICHHBIMH TE€pMHHA/JaMU U APYTUMH nepudpepHHHBIMH YCTPOHCTBAMH,
TaKUMH Kak INPHHTEPH U NYHKTH JHCTAaHLLHOHHOTO BBOJA 3aJaHHH
(AB3) (puc. 1.1). Uucno Ttakux nepudepHAHLIX YCTPOHCTB OBICTPO
yBesqnuHBaaocb B 60-€ roawl, KOria NOSBHJAHCH BBIYHCJIHTEIbHBIE
CHCTEMBl C pasfejeHHeM BPEMEHH H BO3pocsaa MNPOH3BOJAUTEAbHOCTb
nenTpaibHeiXx OBM. B cBs3H ¢ 3THM cTajl0 HEBHLIMOJHLIM BBIJIEASATH
OTAENBbHYIO MPOTSAXKEHHYIO JHHHUIO CBA3H AJS Kaxuoro nepudepui-
HOro ycrpoicrBa. DBolin paspaGoTanbl yjaa/jeHHbIE MYJAbLTHIJIEKCODL
HJM KOHLIEHTPATOpBl, KOTOphiE cOOHpa/H Bechb TpapHK OT MHOXKECTBa
Osnusaexamux nepudepHAHBIX YCTPOHCTB M IepejaBajd €ro 1o oj-
HOH JIMHHUHU LeHTpa/JbHOMY npoueccopy. HakoHnen, uTo6bl 0CBOGOIHTD
IIEHTpaJbHBIA NMpOLECcCop OT yIpaB/JeHUsS CBS3bl0, ObIJIH CO3LaHBI CIle-
IHaJibHble NPOIECCOpPbl, HAa3bIBaeMble (hpornmairvrHbimu, IS yIpaBie-
HUS CBA3bI0 C nepudepHdHBIMU YCTPOHCTBAMH. IDTO NpuBeso K 60-
Jiee CJIOKHOH CTPYKType, NOKa3aHHOH Ha puc. 1.2. B Takux cucremax
CBfI3b aBTOMATU3HpPOBAaHA, B INPOTHBOINOJIOXKHOCTh, HAIpUMEp, TeJe-
rpaduH, HO yHpaBJeHHe CBA3bI0 LEHTPAJH30BAHO U OCYILECTBJSETCH
¢poHTaNBLHBIM NpPOIECCOPOM. XOTS MOJMHOCTbI0O 0OOCHOBAHO H ITHPOKO
MPHUHATO Ha3bIBaTb TaKYyl0 CHCTEMY CeThblO Mepefaud NAaHHLIX, OJHAKO
Mpollle CYUTATh €€ BBHIUMCJAHTEJbHOH MALIHHOH C yJIa/JeHHbBIMH INepH-
¢epuiinbIMH ycTpoicTBaMu. MHorue uMHTEpecHble Npob6J/eMbl, CBs3aH-
Hble C CETIMH Nepejayd JaHHBIX, TaKHe KakK paclpele/ieHHoe yIpaB-
JIEHHEe CHCTEMOH, TpaH3HUTHasd neperada CooOLICHHH [0 MHOXKECTBY
JIHHUH CBfI3H, COBMECTHOE HCIIOJIb30BaHHUE JIMHUH CBSASH MHOT'UMH
OJIb30BaTeAsIMH H NpoIlEeCccaMH, B TaKHX IIEHTPAJH30BAHHBIX CHCTe-
Max He BO3HHUKAIOT.
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Mevaraoulee
yCTPONCTBO

Tepmunan

UeHTpanbHein
npoueccop

B3 :I

Puc. 1.1. CeTb Cc OZHHM LEHTPAJNBHBIM NPOLECCOPOM H OTAENbLHON JHHHEH CBSI3H

K KaXJOMYy YCTpOHCTBY.
Tlevataoulee
YCTPOUCTBO

=

MynsTuUnnexcop

LlenTpanbHeiv
npoueccop

- neqavqmmee
YCTPOUCTBO

TepMUHanNbHLIN
KOHTponnep

=

MynbTunnexkcop

Puc. 1.2. CeTb C OIHHM IeHTPA/BHBIM NPOIECCOPOM, HO C JHHHIMHU CBSI3M, KOTOpHE
COBMECTHO HCMOJb3YIOTCH YCTPOHCTBaMH.
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MepcoHanbHbIN
KoMnbloTep
Noacets cBA3KN

A\ UerTpansibin
npoueccop

o~ pd
UeHTpanbHbin :: l A___'

npoueccop

</
.

UeHTpanbHbiv
“ npoueccop

NokansbHan ceTsb

Puc. 1.3. O6uas cxema ceTH, coiepKaulef MOACeTh U3 JIMHHH CBA3H U y3J0B. BHem-
HHEe YCTPOHCTBA COEAHHEHHl C MOJCEThIO NOCPEACTBOM JIHHHH, MAYIIMX K y3JaM INOA-
CeTH.

Cetu ARPANET u TYMNET, nossuBmuecs npumepHo B 1970 r.,
Obl/IM MEPBBHIMH ILIHPOKOMACIITAOHBIMH CETSMH Iepelayd JaHHBIX 00-
Iero HasHaueHHs, KOTOPbI€ COEJUHUJIHU reorpadudecKu pacnpenesneH-
Hbl€ BbIYHCJAHTENbHbIE CHCTEMbI, nepudepuiiHble YCTPOACTBA H MOJIb-
soBareseil. Ha puc. 1.3 mokasaHa cxema Takux cereii. B noxaceru
CBSI3H HaXOJHUTCS MHOXKECTBO Y3J/I0B, pa3/HYHbIE Napbl KOTOPHIX CO-
eJHHEHbl JHHHAMH CBs3H. BHe nmoaceTH HaxoAsATcs pasauuneie OBM,
6a3bl JAHHBIX, TEPMHHAJBI H T. ., KOTOPHIE COENUHSAIOTCHA C IIOMOILBIO
3Tod noaceTH. CooOueHns, BO3HHKAIOUHE B 3TUX BHEILIHHUX YCTPOH-
CTBaX, BXOJAAT B NOJACETh CBSI3H, NPOXCAAT OT y3Jia K Y31y N0 JUHUSM
CBSI3H H, HaKOHell, BHIXOJST K BHellHeMy mnoJsyuatenaio. OcHoBHast
3ajjaya y3JI0B NOJCETH, KOTOphble IO CcylilecTBY dBaslorca IDBM, 3a-
KJAI09aeTcd B TOM, 4TOObI HanpaBJifaTb COOOIEHHS MO MaplupyTawm,
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NpOXOASAILIHM Yepe3 NOACeTb. STH Y3JBI HHOIJa HashIBAlOTCS Npollec-
copamu cBasu (IIC), a uHorma — KomMmyTtaropamu. B oTaenbHHIX ce-
tax (manpumep, DECNET) HekoTopbie y3/bl nojceTH MOryT OBITh
pkatodeHbl B OBM, ucnonwsywomue cets. [losie3aHo, oJHaKo, CYUTATD,
yTO Y3Jbl NOACETH JOrniecku otaeneHel or OBM u OBM HaxoasiTes
BHE IOJCETH.

Canenyetr oTMETHTB, 4TO Ha puc. 1.1 u 1.2 mentpom cetu siBasiercs
BBIYHCJAUTENbHAA CHCTeMa, a Ha puc. 1.3 — noacers (T. €. KOMMYHH-
KallHOHHas 4acTb ceTH). Ec/IM 3anOMHUTB 3Ty CXeMy, B KOTOPO#H BHell-
HHE YCTPOHCTBA OKPYXKalOT MNOACETb CBSI3H, TO 3TO OOJIEM'MHT B Jajib-
HelilleM IOHMMaHHe YpPOBHEBOH apXHUTEKTYpbl CETH, paccMaTpHBae-
MOH JaJjiee B 3TOH rJyiaBe, M paclpefejieHHOro ynpaBJieHHS CEeThIo,
pacCMaTpPHBaeMOro Ha BCeM INPOTSKEHHH KHHUTH.

[Tocne 1970 r. npousowyio CTpeMHTENbHOE YBeJHYEHHE YHCJIa
ceTell nepefayd AaHHBIX. DTH CeTH, TaK e KaK H pojOHayajbHbIE
ARPANET u TYMNET, onuceiBaloTcsi Nno3xe, a cefiuac Mbl 6Gyaem
HCI0JIb30BaTh OOLLYI0 MOJeJb CeTeH Iepelayd AAaHHBIX, [MOKa3aHHYIO
Ha puc. 1.3.

1.1.1. Texnuueckue u 9KOHOMUHYeCKUE NPeOnoCLLAKU

[Ipexxne uem nepedTH K pacCMOTPEHHIO CETEH nepelayd JaHHBIX,
nanguM KpaTkui o630p, BO-NEPBHIX, TEXHHYECKHX H 3KOHOMHYECKHX
¢aKTOpOB, KOTOpble INpPHBEJH K IMOSBJAEHHIO CeTed, H, BO-BTOPHIX,
pPas3/IHYHBIX [PHJAOKEHHH, AJAS9 KOTOPHIX TpeOywoTcsa cetn. OCHOBHOH
JBHXKYIEH CHJOH OBICTPOrO pasBHUTHUSI BBIYHCAHUTEJNbHOH TEXHUKH,
TeXHHKH CBSI3H U CeTeH lepellaud NAHHBIX CTajla HHTerpaJbHasl TeX-
HHKa, B YaCTHOCTH pa3paboTKa MHKPOCXEM C OYeHb BHICOKOH CTelleHbIO
uarerpauuu (CbUC).

B BhIUnC/AHTENLHOH TEXHHKE 3TO MNpPHBEJO K MOSIBJEHHIO OoJsee
ObICTPOJEHCTBYIOIIHX IPOLECCOPOB MeHblled CTOUMOCTH, OoJee [e-
IIeBLIX ONEPATHBHLIX H BHEIIHHX 3aNOMHHAIOUHX YCTPOHCTB ¢ 60Jb-
IMMMH OBICTPOJEACTBHEM H €MKOCTbIO. B pesyJbTaTe CTOHMMOCTb BHI-
yHCJAEHHH KaxkJIble JBa rofla MOHHUXKajkach NPHUMEpPHO B JBa pasa.

BmecTe ¢ TeM ¢ nosiBjieHueMm Bce OoJjee U 6osiee MOUIHBIX MHUKDO-
MpOLeCCOPOB He6oJIbIIHE MNEePCOHAJbHBIE KOMIBIOTEPHI H KOMIIbIO-
TepHU3HpPOBaHHBE pabouHe CTAHUMH CTaau OoJiee 3(PPEKTUBHBIMH IO
CPaBHEHHIO ¢ OGOJbIIMMH BBIYHUCJAUTEJNbHBIMH CpeNcTBamH, paboraro-
IIHMH B pexHMe pasjiesieHHs BpeMeHH. Takum o6pa3oM, ¢ OJHOH CTo-
pPOHBI, BO3pacTalollee YUC/A0 NPHUJI0KEHUH MOXKET ObITh KOMIIbIOTEPH3H-
pOBaHO C He3HAUHUTeJNbHBIMH 3aTpaTaMH, a ¢ ApYyrod — HalbJionaercs
OBLICTpPOE YBeJIHUeHHE YHCJa BBIYHUCAUTENbHBIX CHCTEM, a He MNpOU3-
BOAHTEJNbHOCTH MaJIOr0 4YHcJa cBepXOoJIbLINX BHIUUCJAHUTENbHBIX CH-
CTEM.

[Ipenbinyuiee ob6cyxaeHue 3aTpaT Ha KOMIBIOTEPU3aLHIO HE YYH-
THIBAaeT CTOHMOCTH mporpammHoro oobecneueHusi. Co3naHue Inpo-
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rpaMMHOro obecrieueHHs] 3HAUHTEJbHO YCOBEpPIUIEHCTBOBAJOCH, HO
3aTO yBeJHYHJACh OIlJlaTa TPyda XOPOLIUX HHKEHEPOB-Iporpam-
mucroB. OfHAaKO, €c/iH NporpaMMHoe o6ecrneyeHHe MOXKET KONHPO-
BaThCs, Il€HAa KOMHH yMeHbIIaeTcss 00paTHO MPONOPLHOHANbLHO HX
ypcay. Takum oOpasoM, XOTSl 3aTpaThl Ha NporpaMmHoe oGecredyeHHe
COCTABJISIIOT OCHOBHYIO YacTh NPH CO3JaHHH HOBOH BBIYHCJHTEJbHOH
CHCTEMBI, C YBe/JHYEHHEM pBIHKA yMEHbIIaeTcs lieHa OAHOI0 3K3eM-
nasipa. Kaxjgoe nocTHXeHHe B HHTerpaibHOH TeXHHKE YMEHbIIAET
CTOUMOCTh H YJYUIIaeT XapaKTePHCTHKH BBIUHCAHTEJIbHBIX CHCTEM]
3TO BeJleT K yBeJHUEeHHIO pbIHKA, YTO NOpPOXKAaeT NajeHue UeH Ha Ipo-
rpamMmmHoe ofecrieueHHe H B CBOIO ouepelb NPHBOAHUT K Ja/jibHEHIIEMY
yBeJqHUEeHHIO pbiHKa. Kaxnoe HoBoe npuMeHeHue TpebGyeT, OJHAKO,
HOBOr0 CNelHa/JbHOrO NporpaMMHOro oGecleyeHusi, KOTOpoe nepBo-
Haua/JbHO fIBJASETCH JOpPOrocTosmuM (10 TeX mop noka He copMy-
pyeTcsl pBIHOK) M TpeGyeT MOBBHILIEHHS KBaau(HUKaLUK NOJb30BaTe/sl.
Takum o6pasom, TouHOe MPOrHO3HpPOBAaHHE YyBeJHYEHHS DBHIHKA BHI-
YHCJAUTENLHON TEXHHKH, TaK 2Ke KaK M pBIHKa CeTed nepejayd jaH-
HBIX, NpeAcTaB/sieT LOBOJLHO TPYAHYIO 3ajauy.

1.1.2. Texnuxa cesasu

CroumocTb nepefayd JaHHBIX [0 JIMHUM CBA3H OT OAHOIO NYHKTA
K Apyromy najaJja, Ho 3HaYHUTEJbHO MEAJEHHee, YeM CTOUMOCTbL BHI-
yucaeHui. CTOHMOCTh JIHHUH Nepellayd JaHHBIX YBEJIHYHUBAETCHd C po-
CTOM CKOPOCTH NepefayHd AAaHHbIX, HO MEJJIEHHee, YeM I10 JIMHEHHOMY
3aKkoHy. Takum o0OpasoM, CTOHUMOCTb Ne€pelayd OAHOro ABOHYHOIO
CHMBOJIa YMEHbIIaeTcsl NMPH YBEJHYEHHH CKOPOCTH NEpelayd NaHHBIX
no JUHHUU cBA3H. HacTo ObIBaeT SKOHOMHYECKH BBHITOJHEE HCI0Jb30-
BaTb OJHY BBICOKOCKODOCTHYIO JIHHHIO CBSI3H VI MHOTHX IOJIb30Ba-
TeJeH, YeM OTHEeJNbHYIO JIHHUIO CBA3H I KaxKJIOro MnoJib30BaTels
(3ToT 3ddeKT MOKHO 3aMeTHTh, paccMatpuBas puc. 1.2, rae ucnosb-
3yIOTCH MYJbTHUIVIEKCOPEI U KOHLEHTPAaTOpPHI, MO3BOJsOLIHE pas-
JeJUTb 3aTpaThl Ha nepenauy).

OnHo H3 CAeACTBUA COBMECTHOTO HCNOJb30BAHUS BBICOKOCKOPOCT-
HBIX JIHHHH CBSI3H COCTOMT B TOM, YTO CTOMMOCTb Ie€pefauyd JaHHBIX
OT OINHOrO NYHKTa K JPYroMy YBEJHYHBAETCS MEAJECHHee, YeM JIH-
HEHHO, NPH yBeJWYEHHH PAaCCTOSHHUS MEXAY NYHKTAaMH. D10 00bdc-
H€TCA TeM, YTO NYTh, [0 KOTOPOMY MNPOXOAAT JAHHBIE, MOXKET CO-
CTOSITb K3 KODOTKOH JIMHHH, BeJylied K COBMECTHO HCIOJb3yeMOH
NPOTSXKEHHOH BHLICOKOCKOPOCTHOH JHHHH, H ellle OfHOH KOPOTKOH JIH-
HUH, BeAYIIeH K ajpecarty.

OueHka CTOMMOCTH CpPEICTB CBSI3M 4Ype3BhUaiiHO crnenudUyHa
U cjaoxHa. CTOUMOCTb JIHHHUH CBSI3H 3aBUCHUT OT TOrO, HaXoAdaTcsa JIH
CpelcTBa B COOCTBEHHOM MOJIb30BAHHH HJH apEHAYIOTCA; NPH apeHfe
CTOUMOCTh 3aBHUCHT OT TeKYlIed KOHKYPPEHTHOH H OHpPXKEBOH cHUTYya-
nuu. Jlanee noApoO6HOCTH, CBSI3aHHBIE CO CTOUMOCTHIO lepefavyu, HE
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6yayT paccMaTpHBATBbCA; 31eCh YKaxeM JBa obuiux ¢akra, Kacalo-
IUXCS CTOHMMOCTEH, KOTOphIE BaKHHI.

Bo-nepBuIX, I/ rio0ajabHBIX ceTell (T. €. ceTell, NMOKPHIBAIOMINX
oAb, KoTopas OoJblle MJOLLagH Iopoja) CTOUMOCTb CETH B Ha-
cTosilllee BpeMsl OINpele/]sieTcsl B OCHOBHOM 3aTpaTaMH Ha nepejauy.
CJsiefoBaTe/IbHO, KeJaTeJbHO HCIO0Jb30BaTb JHHHU CBAA3H 3Pdek-
THBHO, BO3MOXKHO, IIPH JAONOJHHUTE/NbHBIX KOMIIbIOTEPHU3AIIHOHHEIX 3a-
tpatax. Kak Oyner nokasaHo B pasfi. 1.3, nyJbCHpYIOIHH XapakKTep
TUNHYHOH MNepenayd JaHHBIX M BHICOKas CTOMMOCTb He3arpyKeHHbIX
JIMHHE CBSI3H NPHUBEJH K CO3JaHUIO MaKEeTHHIX CeTel nepefauu JaHHBIX,
KOTOpble MO3BOJSAIOT YBEJHYUTh HCIIOJAb30BaHHE JHUHUH.

Bo-BTOpHIX, AJis1 JIOKaJbHLIX CeTedl CTOHMOCTh CeTH He olpene-
JsieTcsl 3aTparaMd Ha nepenauy. Ha MaJsioll nJjomany OTHOCHTENBHO
BBLICOKOCKOPOCTHAsl CBfi3b 32 YMEPEHHYIO IIeHy MOXKeT ObITb JOCTHT-
HyTa IpPH HUCNOJNb30BAHHHU KOAKCHAJBHOrO Kabejsd HJU Jaxe BUTOH
napel nNpoBoAoB. )KenaHue HCHOJB30BaTh TAaKyl0 Cpely H H30exKaTb
OTHOCHTEJIbHO JOPOTHX YCTPOHCTB KOMMYTAaLUHU NPHUBEJO K NOSBJe-
HHUIO JIOKaJbHBIX CETeH, B KOTOPHIX BHICOKOCKOPOCTHAs CPENa UCIOJIb-
3yeTcsi Ha OCHOBE MHOXKECTBEHHOro AocTyna. THUIl CTPYKTYpPH TaKux
ceTeil paccmatpuBaercsi B I. 4.

CylecTBYIOT JiBe BaxKHble He3aBepllieHHble pa3paboTKH, KOTOphIe
MOIJId Obl paguKaJbHO CHHU3HUTb BaXKHOCTb 3(PPEKTHBHOIO HCIOJIL3O-
BaHHSI CPEACTB CBA3H B IJI0OaAbHBEIX CeTsAX Nepenaud naHHbIX. [lep-
Basg M3 HHX — 3TO I[PHMEHEHHe BHICOKOCKOPOCTHBIX OINTHYECKUX
BOJIOKOH. TpyJaHo o6ecrneduTb 3PPeKTUBHOCTh UCIIOJNb30BaHUS CPEJCTB
CBSI3H, KOTOPble MOI'YT IepenaBaTh JAaHHBIE CO CKOPOCTbIO TUrabuT
B CEKyHAY. B aTOM ciyuae 6oJiee Ba:KHbIMH CTAHOBSAATCS BOIPOCH J0-
ctyna, oOpaboTKH M KOMMyTalMHd Ha KOHLAX JIMHHUH.

BTopo# saBasieTcss co3jaHue CTAHAAPTOB JAJs LHUPPOBEIX ceTed HH-
terpanbHoro obcayxuBanusa (IHCHO). Cymectyomne TtenedoHHBE
CETH, IIpefHa3HaueHHbIe N/ Nepefayu peud, OYAyT B KOHLE KOHUOB
3aM€HEHBI MOJIHOCThIO HH(PPOBBHIMH CeTSMH, OOeCNeYHBaIOUIMMH KakK
TesiepoHHOE O6GCAYyKHBaHHE, TaK U BHICOKOCKOPOCTHYIO LH(PPOBYIO
nepenavyy AaHHBIX O/ TeX, KTO cefiuac umeeT Tesedonbl. Korga Oyayt
paboTaTb TakKHe CeTH M KaKoBa OyJeT HX CTOHMMOCThb, cedyac Heus-
BECTHO, HO OHHM MOIVIH Obl 3HAYUTEJNbHO YMEHBIIUThL CTOHMOCThL Iepe-
JauYd JaHHBIX, CHEJAaB MeHee BaxXHBLIM 3D(PEKTHBHOE HCINOJNL3OBaHHE
CPeACTB CBSI3H.

1.1.8. Ilpumenenusn cemeil nepedauu OaHHbIX

C pacnpoctpaHenneM dBM, o yeM rosopuJioCh Bbillie, HETPYIHO
npeAckasaTb poCT NoTPpeOHOCTH B nepefaue AaHHbIX. Kparkoe onu-
CaHHe HEeCKOJbKHX MNPHJOKEHHH, KOTOpble HYXKAAIOTCI B CHCTeMax
CBSI3H, [IOMOXKET IIOHATb OCHOBHEIE NpobJieMbl, KOTOPhI€ CBSI3AHHI C ce-
TSIMH CBSI3H.



16 T'rasa 1

Haunem c TOro, 4to cylecTByeT MHOTO NpHJOXeHHH, Tpebyio-
IUX yAaJeHHOro AocTymna K 6asam AaHHBIX. [IpocTeIMH npumepamu
ABJAAIOTCA HHOOpPMAaLWOHHBIE W (UHAHCOBBIE CJYKOBI, NOCTYIIHBIE
no/Jb30BatensaM nepcoHaqbHBIX OBM. DBoJiee ciloXHBIME nmpuMepamH,
TpeOYIOLUMH HEOAHOKPaTHOro B3aUMOAEHCTBUSA YJAJeHHOTO MYHKTA
c 6asoil JaHHBIX U CBSI3aHHBIMU C HeHd MpOrpaMMami, SBJASIOTCS AH-
CTAHIMOHHAaa MeJUIIMHCKasa JHarHocTuka ¢ nomoumnio dBM u nucras-
LMOHHOE KOMIIbloTepHOE oOyueHue. B HEKOTOPBIX U3 3THX NPUJIOKEHH H
HYKHO YYHTBIBATb CTOMMOCTb BBefeHuS 6a3bl JAHHBIX Be3je, IJie OHA
morJia Obl moTpe6oBaTbCS, U CTOUMOCTb HEOOXOAUMOH nepenaud IpH
ylaJeHHOM JAocTylle K Hell. B apyrux npumepax, B KoTopeix 6asa
JaHHBIX OBICTPO MeHseTCsl, HeT ajJbTePHATUBbI, KOTOpast HCKJIoYaJa Obl
CBAI3b YJaJICHHBIX NYHKTOB C LIEHTpaJbHOH 6a30i NaHHBIX.

[laJjiee, cyuiecTByeT MHOIrO IPUJAOKEHUH, TpeOYyIOUUX AUCTAHI[HOH-
Horo oOHoBJeHUd 6a3 JaHHBIX, KOTOPOE MOXKeT CoueTaThbCsl C JOCTY-
noM K JaHHbIM. CHcTeéMa pe3epBHpPOBaHMS aBHAOHJETOB, amlaparhl
aBTOMaTHYEeCKOro MnojicYeTa roJioCoB, CHCTEMBI YMNpaBJeHHS HHBEHTa-
pusainuel, aBTOMaTHYeCKHE CHCTEMbl YNOpsJOYeHHs Bxoja H pabota
rpynnel reorpaduueckKd pacnpefesieHHbX aBTOPOB Haja OOIIHM TeK-
CTOM {BJSAIOTCA TakKuMu Ipumepamu. BoolOlie B npuJIoKEHHAX IO-
JO6GHOrO THIIa HUMEIOTCS MHOXKECTBO reorpapuiyeckd pacnpeneseHHbIX
NYHKTOB, B KOTOPHIX NaHHBIE BXOASAT B CHCTEMY, H, KaK NpaBHJIO,
MHOKECTBO reorpadpuueckKd pacnpefie/ieHHBIX NYHKTOB, B KOTOPBIX
TpeOy10TCSA BBIXOAHBIE JaHHBIE. KakK B cayuyae, Koraa BXOAHbIE AJaHHLIE
o0pabaThIBalOTCH H 3allOMHUHAIOTCH B OJHOM NyHKTe (Kak Ha puc. 1.1
u 1.2), Tak u B cayuae, Korja oHd oOpabaTbiBalOTCA M 3aNIOMHHAIOTCSA
BO MHOTHX NnyHKTax (Kak Ha puc. 1.3), Heo6XonumMo, 4ToOH CETb CO-
Oupana WU pacnpejensiaia BeIXoAHbIEe faHHble. Heob6xonumo Takxke cob-
JI0JaTh 3HAYHUTEJbHBIE MEpPBl NPENOCTOPOXHOCTH, YTOOBI rapaHTHPO-
BaTb OTCYTCTBHE HCKaXKeHHs BBIXOAHBIX JAaHHBIX H3-3a 3aJIepKeK
B CHCTEME.

Eme ofHUM IIHPOKO H3BECTHLIM NPHUJIOKEHHEM SBJASETCS 3JIEKTPOH-
Hasi noyTta A/ JjeH, NoJdb3YIOUUXCH CeThIo. Takyl NouYTy MOXKHO
yuTaTh, 3aHOCHTb B ¢alj, HanpasAATb APYTHM I0JIL30OBATENSM,
JOTOJIHASA, ObITh MOXET, KOMMEHTapusIMH, HWJH UYHUTaATh, HAXOHASCh
B pas/HYHBIX NyHKTax cetd. OueBHAHO, YTO Takas cayx0a HMeeT
MHOI'0 NPEUMYILECTB MO0 CPABHEHUIO C TPAJULUOHHOH NOYTOH C TOYKH
3peHHUSA CKOPOCTH HOCTaBKH M r'iOkocTH. Kpome Toro, oHo no cpaBHe-
HUIO C peueBod TesqeoHHOH CJayxKOOH obecneyvBaer BO3MOXKHOCTH
MOJIYYEeHHs 3alUCH Pa3roBopa, YMEHbIIEHHS CTOMMOCTH (AJ15 JajbHHX
BbI3OBOB) U YCTpaHeHHe HEOOXOAUMOCTH Toro, 4ToObl 06a MOJb30Ba-
TeJsisl CBSI3BIBAJIUCh B OAHO H TO Ke Bpems. PeueBas cayxba ¢ ycTpoii-
CTBAMH-aBTOOTBETUHKAMHU MOXKET B MNpHHIHUNE o06/safath T'HOKOCTBIO
3JEeKTPOHHOA MOYTH, HO OHAa MHOrO JOpOxKe [Js NaJbHHX BbI3OBOB.
K Tomy ke mMHormue JioaH He JNOOAT 3aNUCHIBaTh pedyeBhie COOOIIEHH A
Ha aBTOOTBETYHKaX.






