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1. OCHOBblI TEOPUN NH®OPMAL NN N KOONPOBAHWA

Mopenu kaHanoB nepegayn, 06pabOTKM WM XpaHEHUA WUH(opMaLUK.
[MpuMeHeHWe pe3ynbTaTOB TEOPUM KOAMPOBAaHWUA B TEeKOMMYHUKALWUOHHbLIX U
BbIYMCNINTENbHBIX cucTemax. OCHOBHasA M AOMOMHUTE/IbHAasA nuTepatypa rno Kypcy.
OCHOBHble MapamMeTpbl KoAoB. BecoBble n penieKTopHble Koabl. Koabl [pes.
MepBUYHOE KOAMPOBaHME B TEXHWNKE LM(POBOA MarHMTHOM 3anuncu (kogbl Mabopa,
Mwunnepa, Paiica). YCcTpoicTBa ANs peann3aunn aaHHbIX KogoB. CTaTUCTUYECKMe
0COBEHHOCTN MCTOYHUKOB coobLeHnii. Kog LleHHOHa-®PaHo. MpedekcHble KoAbl.
Kog XagpmaHa. CTatucTuyeckme OCOBEHHOCTU HEMOABMXHbLIX W306PaKEHWIA.
KogunposaHue pnvH cepuid. Cxatue WHMOPMauUyM € MOMOLLbI CreLmabHbIX
npeobpasoBaHnin. OnpefeneHne, OCHOBHblE MNapaMeTpbl M KOPPEKTUPYHOLLas
CNOCOGHOCTb /IMHEWMHbIX KOAOB. 3afaHne NIMHENHbIX KOAOB C MOMOLLbIO MaTpuL,
MOSIMHOMOB W KOPHEN MOSMHOMOB. CyLHOCTb a/ifOPUTMOB [AEKOAMPOBaHUS: MO
CUHAPOMY, Ma>KOPUTAPHOr0 AEKOAMPOBAHMA U MUHMMYMY KOLOBOIO PacCTOAHMS.
[MpUHUMN NOCTPOEHWUA, METOAbl KOAWPOBAHUSA W anropuTMbl [eKOLMPOBaHUA
NNHERHbIX KOAOB XamMmuHra, Pwupa-Mannepa wn BUX-kogo. [MpuHumn
MOCTPOEHUA, METOAbl KOAMPOBAaHWA W anroputmbl fekoaunpoBaHus PC-kogos v
Paitpa.  MpuHUMN  NOCTPOEHWA,  MeTOoAbl  KOAMPOBAHUSA,  airopuUTMbl
[EeKOANPOBAHUA M OCHOBHbIE XapaKTepUCTUKKU JaHHbIX KOoLoB. Cnocobbl 3agaHus,
MeTOAbl KOAMPOBaHWA, anroputMbl 4EKOANPOBAHUA N OCHOBHbIE XapaKTEPUCTUKU
AaHHbIX KogoB. OnpefgeneHve, OCHOBHble MapaMeTpbl, CMNOCoObl  3afaHus,
ITOPUTMbl  IEKOAMPOBAHMA U 06M1aCcTU  NPUMEHeHUs. TpuHUMN NOCTPOEeHUS
KaHa/IbHbIX KOAEeKOB Ha 0CHOBe BC ans 06Hapy>XeHNA 1 KOPPEKLUM OLLMOOK npu
napannenbHor 06paboTke MHGopMaumn. OCHOBHbIE XapaKTePUCTUMKN KOAEKOB.
[MporpaMmHas 1 annapaTypHO-NporpaMMHas peanm3aums KaHalbHbIX KO[EKOB:
CTPYKTYpa KOLEPOB M [AeKOLEPOB M A3bIKM MporpammupoBaHus. [OCTOMHCTBA W
HeLOCTaTKN [aHHbIX METOLOB peanm3auuy KaHa/bHbIX KOAeKoB. OnpeaeneHue,
cnocobbl 3aflaHus, OCHOBHblE MapameTpbl, METOAbl KOAMPOBaHWA, aJrOPUTMbI
[LEKOAMPOBAHMA 1 06nacTu MX npumeHeHus. Kodbl AN McnpasneHUs LedeKTos,
OWMNOOK ” fAedeKToB: CMNOCO6bl  3afaHusd, OCHOBHble MapaMeTpbl, MeTOAbl
KOAMPOBaHWA W anropuTMbl AekoaumpoBaHus. Knaccugukaumsa Ko[oB, OCHOBHbIE
napameTpbl, MeTOAbl KOAUPOBAHUA U anropuTMbl AeKOAUPOBAHUA, UCMO/b3yEMble
ANA  JaHHbIX TWUNOB HakonuTenenh WHgopMauymn. [lepcnekKTUBbl NPUMEHEHUS
KOAMPOBaHHOW WH(opMaumum B cucTemax UMPPOBOIA Mepedayn, 06paboTKM U
XpaHeHns nHgopmauuu.

O6006uWeHHas MoOfeNb  KaHana nepegadn, XpaHeHus 06paboTkm U
pacrpefenieHMa UHgpopMauun. ITa/loHHad MOJE/Nb  B3aMMOCBA3W  OTKPbITbIX
cuctem. VIHpopmMaLoHHble METOAblI B KOMMYHMKALMOHHbIX CUCTEMAX U CETAX A1



MOBbILWEHNA [OCTOBEPHOCTM NepefaBaeMoil, 006pabaTbiBaeMOin, XpaHUMON K
pacnpefensemMon  uHpopmaymun.  MepBMYHOE  KOAMPOBaHME  MHOpMaumK.
PedhnekcHble koabl. Kog Mpes, kog FOMOT. ToHATUE UCTOYHMKA MH(OPMaLU.
BMI0KOBbIA UCTOYHUK UMH(OpMauun. WCTOYHMKM COOOLLEHWA M KX CBOWCTBA.
MMoHATME M3OLITOYHOCTM MHMOPMaUUN. KoNmM4yeCcTBEHHas OLEHKa MHMOopMaLunn.
SHTpONMUs,, ee CBOWCTBA. OJHTPOMMA Kak Mepa HeonpegeneHHOCTU Bblbopa.
KonnuectBo uHopmaumMmM Kak Mepa CHATOM WHGopmauum. OTHOCUTeSNbHas
M30bITOYHOCTb. 3ajava KOAMPOBAHUS WUCTOUYHWKOB WH(OpMaumn. [LUCKPETHBbIR
MCTOYHMK MWH(OopMauuyu 6e3 namsaTW. YCNoBus B3aMMHON  OLHO3HAYHOCTU
andaBuTHOro  KoamposaHusA.  CokpalleHne  M30bITOYHOCTM  UHOPMALUN.
MapameTpbl KOAoB. MoMeHTanbHble KoAbl. KoZoBble [epeBbs U MPepUKCHbIE
Kogbl. HepaseHcTBOo Kpagta. CpegHss [AamMHa KOLOBOIO CNoBa WM 3HTPOMUSA.
YcnosHaa aHTponua. [lepBas Teopema LLleHHOHa. 3QHTponusa 6/10KOBOrO
ncrouyHuka. Kog LLieHHoHa-®aHo, Kog XagpmaHa. Kog Slemnens-3usa. [JBOMYHO-
CUMMETPUYHbLIA  KaHan 6e3 namsaTu. [lepefaya wHGopmaymmn. [MponyckHas
CNOCOOHOCTb [BOMYHO- CUMMETPUYHOrO KaHana. TeopemMa KOAMPOBaHUA ANs
AVNCKPeTHbIX KaHanoB 6e3 namsatu (Teopema LUeHHOHa). AuddepeHumanbHas
3HTpoNuA. MNponyckHas CrnocobHOCTb HemnpepbIBHOrO kaHana. ®opmyna LLleHHoHa.
OcHoBHaa TeopeMa LLIeHHOHa O KOAMPOBaHMW [ANA KaHana C MOMEXamMu.
BO3MOXHOCTU UCMpaBieHUs OWKUO60K NNHEWHbIMW Kojamu. BnokoBble KOAbl.
Ownbkn, nx pasHoBMAHOCTU. KopoBOe paccTofHMe X3MMMUHIa U ero CBfisb C
KOPPEKTUPYIOLEN CMOCOOHOCTbIO. [paHuUbl AN MUHUMa/IbHOTO PacCTOSAHUA
KofoB. ['pynnbl. Moarpynnel. Pa3noxeHue rpynn Ha CMeXHble Knaccbl. Konbua.
Konbuo nonvHomoB. KoHeyHble nond. [lNpeacTaBfieHME 3/1EMEHTOB KOHEYHOrO
nons. ApugmMeTtrka nonein anya. BeKTOpHble NPOCTPaHCTBa M NOAMNPOCTPaHCTBA.
JINHEeNHO 3aBUCKMble Y He3aBUCUMbIE BEKTOPbI. JIMHeWHble KOAbl, UCMpaBnsftoLne
OLIMOKKN: MOCTPOEHME M OCHOBHble CBOMCTBA. BekTop owwnboK. Mopoxaatowas u
MPOBepPOYHas MaTpuua CUCTEMATUYECKOro JIMHeHOro kofa. KaHOHWMYeckas
(hopma nopoxkgaroLleid MaTpuubl. JInHelHble Kogbl XaMMuHra u Puga-Mannepa.
CoBepLUeHHble 1 KBa3WCOBEPLUEHHbIE KOAbl. CMeXHble KNacChbl IMHENHbIX KOAO0B.
BbluncneHne MUHMManbLHOro Beca MHEHOro Koda Mo MopoXAaroLleid mMaTpuue
aToro koga. [ekogupoBaHue Mo MUHUMYMY pPaccTosHUS W cuHapomy. [ekonepsl
MakCMManbHOro  npasgonofo6us.  BbluucneHve  cuHgpoma.  TabnuyHoe
CUHIPOMHOE flekoanpoBaHue. BbluncneHue BEPOATHOCTH OLUNOKM
fgekogmposaHus.  OOwme  cBefeHMA MO KIAaCCUMYECKOM  KpunTorpaguu.
NHpOpMaLMOHHbIE Yrpo3bl U aTakW. ANrOpUTMbl  610YHOTO  LWIKM(POBaHWA.
AcCC/MeTPUYHbIE afrTOPUTMbl  LWKgpoBaHna. Kpuntorpaduyeckmne npoToKOSbI.
Mogenn pasrpaHuyeHus [ocTyna K MHMOPMauUUM B WHHOKOMMYHMKALMOHHbIX
cuctemax. MeTtogbl pasrpaHuYeHWs [LOCTynma M CNoOcobbl WX peannsauuu,



Ob6ecneyeHne LENTOCTHOCTN [AaHHbLIX B VIH(bOKOMMyHI/IKaLI,VIOHHbIX CUCTEMax U
CETAX.

2. CUCTEMbl KOMMYTALIMA KAHAJTOB 1 MAKETOB

dopmupoBaHNe 3BYKOB peyn N C/NYyXOBOE BOCMPUATUE; XapaKTEPUCTUKM
PeYeBOr0 CuUrHasna. ONeKTpoakKyCTUYeckue rpeobpasosBaTenn, Tesle)OHHbIE
annapatbl U NOCTPOEHUe TeNlehOHHbIX TPAKTOB. BpeMeHHOe pa3feneHne KaHaos,
BpeMeHHasa, MNpPOCTPAHCTBEHHAA W MPOCTPAHCTBEHHO-BPEMEHHAA KOMMYyTauus
KaHanoB. XapaKTepucTtuku CUCTEM KOMMyTaumn KaHanoB OpfHO3BEHHble
KOMMYTATOpPbl:  CNOCOObI  MOCTPOEHUA U XapakTePUCTUKW. MHOr03BEHHbIe
KOMMYTaTOpbl: CrOCOObl MOCTPOEHUSA U XapaKTepUCTUKW, BI0KMPOBKA U METOAbI
UX YMeHbLIeHNs. TIpUHUMNbI  MOCTPOEHUA MECTHbIX, MeXAYropoAHbIX U
MeXAYHapOAHbIX CeTel, CUCTeMbl Hymepauun. CurHanmsaumst Ha Tene)OHHbIX
cetax. [oHATME Tene(OHHOro Tpauka, MeToAbl pacyeta Tpadumka. Cetn wu
TEXHOMOrMN  aboHeHTCKOro  goctyna.  [puMHUMNbI  KOAUPOBAHUSA  PeYn.
KogunposaHue opmbl curHana. OCHOBHOW LM(POBON KaHas, BpeMeHHOe
rpynnoobpasoBaHue. [1poCTpaHCTBEHHAA, BPeMeHHas W  MPOCTPaHCTBEHHO-
BpPeMeHHasd KOMMYyTauumsa LM(pPOoBbIX KaHanoB. LingpoBbie KOMMYTaUMOHHbIE
cTaHumMn. AGOHEHTCKMI CTbIK LugpoBbix ATC. MepudepuiiHble ynpasnstoLme
nHTepencbl  abOHEHTCKUX  KOMMMEKTOB.  [lepudepuitHble  ynpasnstoLine
NHTEpPdeENChI KOMMNEKTOB COEAUHUTENbHBIX  JIMHWIA. MepudepuiiHble
ynpasnswolme UHTEPPencol LMEPPOBbIX KOMMYTaUUOHHbIX nosieir. Cnocobbl
MOCTPOEHNS1 CUCTEMHOINO MHTepdeica ynpaBnsOWMX CUCTEM. TexHoMornm
kKommyTaumm u mogens OSI. OpAHo3BeHHble KOMMYTaTOpbl Ha OCHOBe
My/bTUNNEKcopoB. OfHO3BEHHble KOMMYTaTOpbl Ha OCHOBE permcrpa cAasura
(KonbLeBble KOMMYyTaTopbl). OfHO3BEHHble KOMMYTaTOpbl Ha OCHOBe 006LLeit
WKWHbI (namsaTtun). CTpyKTypa y3na KOMMYyTaLMM MakeToB C LEHTPa/IM30BaHHbIM
yrnpaBfieHVEM KOMMYTaUMOHHOW cucTemoir. CTpyKTypa Y3na KoMMyTauuu
NaKeToB C [eLeHTpanM30BaHHbIM pacnpegeneHHbIM ynpaBneHnem
KOMMYTaUMOHHOMW cucteMord. CuCTeMbl ObICTPOM  KOMMYyTauUW NakeToB C
[elUeHTpann30BaHHbIM  ynpaeneHnem (genbTa-cucTembl).  TOMOMOrUA  ceTei;
aropuTMbl  MapLIpyTM3aumm B CeTAX C KOMMYyTauueill MakeToB; TEXHOMOMu
nepefayn AaHHbIX B CETAX C KOMMYTaLMed NaKkeToB.
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