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(57) Pedpepar:

B cucteme pagvocBsan Ha nepejawllen
CTOPOHE MonyyalwT cMmellaHHy KombuHaluo
OBOWYHBIX CMMBOIOB B KaKOoM
nocnefosareneHold rpynne, T.e.  Kaxgas
nocnefosarenesHas rpynna ABOMYHbBIX CUMBOMNOB
COAPHUAT Habop BCEX CUMBOMOB
nocnefoBaTenbHOro MHpoOPMaLMOHHOTO NakeTa,
HO B pa3nUuHbIX KOMBWHaLKMAX, MNpKU 3TOM
KaKAbIA CHMBON COXpaHAST CBOK BPEMEeHHYHo
no3vuyuK  Ha  WHTepBane  ANUTEMNLHOCTU
UHOPMaLMOHHOTO
nocneaosaTenbHO-NapannensHoro naketa
OBOWYHBIX CMMBOIIOB. CooTBeTCTBEHHO
nepecTaHoBKe OBOWYHBIX CUMBOIMOB
MHOPMaLMOHHOTO
nocnefosarenbHo-NapanienbHoro naxketa
OCYLLECTBMAKT  NepecTaHOBKY  OBOWYHbLIX
CUMBOMOB B NOCMefoBaTensHo-napannensHoM
nakeTe opToroHansHbIX koaes. Mocne onepauui
CYMMUPOBAHUWSA, paclIMpeHus W MoaynaLun
nocnefoBartefieHele  PYNNbl - PAcLUMPEHHBIX
OBOWMHLIX CWUMBOMOB, KaKOAsA W3  KOTOPbIX
COAePMUT  oAauHaKoBbIA  Habop  ABOMYHEIX
CMMBOSIOB BXOOHOMO MHAPOPMALIMOHHOMO NOTOKA,
OAHOBPEMEHHO BO BpeMeHW nepejawT 4vepea
MPOCTPaHGTBEHHO-Pa3HECEHHbIE  KaHanbl
nepefjadn. Takum obpasoMm, 4epea pasHble

MPOCTPaHCTBEHHO-pa3HeCeHHble  KaHarbl
nepefayn WayT pasHble KoMOWHaLWKW OJHOrMo U
TOro Xe WHOPMaLWOHHOrO MoToKa ABOWYHbIX
cumBorioB. B pesyneTare, fame Korga us-3a
3aMUpaHWiA  curHan nponajaer  BO  BCeX
MPOCTPaHCTBEHHO-Pa3HeCeHHbIX KaHanax, kpome
OfHOro, He NPOWCXOOUT MNoTepr WHOoPMAaLMAK,
NOCKOmMbKY Yepea Kak bl
MPOCTPEHCTBEHHO-Pa3HEGeHHbIR  KaHan
WHPOPMaLUOHHBIA noToKk  nepefaeTtcs
NOMNHOCTLHO. Ha NpPUeMHOR cTopoHe
OCYLLECTBAAIT NepecTaHoBKY B NapannenbHbiX
rpynnax nocnegosartensHo-napannensHoro
naKkeTa kosbUUMEHTOB KoppensayMKn, obpaTHyto

nepecraHoBKe OBOUYHBIX CMMBOMOB
NHPOPMaLMOHHOTO

nocnenoBaTensHo-NapannensHoro naketa Ha
nepenawLLel CTOpOHE. PasHeceHHoe

obbefMHEHNE  MHCOPMALUMOHHOMO  MOTOKA,
nepefaHHoOro 4epes
NpPOCTPAHCTBEHHO-DA3HECEHHbLIE  KaHansl C
HEe3aBMCUMbLIMKA 3aMUPaHNAMM, NO3BONAST TAKUM
06pa3cM 3HAUMTENEHO YMEHLLUMTE BEPOSTHOCTb
owubkn nNpu  Npveme  WUHopmaumm  Ges
yBenuYeHns OTHOLLEHWS curHan/lym Ha Bxoge
npUeMHKKA. Mony4yeHHLIA BBIMRLILL B
NOMEXOYCTORYMBOCTM MPUBOANT K YBENMYEHUIO
eMKOCTW CUCTeMbI CBA3KW. 9 un.
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(57) Abstract: combination of  binary characters of
FIELD: communication equipment. information serial-parallel  packet  during

SUBSTANCE: during transmission methed transmission. Space distribution of

involves production of mixed combination of information flow, which is  transmitted

binary characters in each subsequent group, through distributed channels with

i.e. each subsequent group of binary independent delays causes significant

characters contains set of all characters of decrease in probability of errors without

sequential  information packet, but in alteration of signal-to-noise ratio at input

different combinations. Each character keeps of receiver. EFFECT:. increased stabilty to

its position in time interval of information noise, increased capacity of communication

serial-parallel packet of binary characters. system. 8 dwg

Recombination of binary characters in Ane,

information serial-parallel packet

corresponds to  recombination of binary

characters in  serial-parallel  packet of : Toasnanan

orthcgonal codes.  After  operations  of :

addition, extension and modulation

subsequent groups of extended binary
characters contain equal set of binary
characters of input information packet. Said :
subsequent groups are transmitted through
distributed transmission channels. Thus,
different  distributed transmission channels
output  different combinations of same
information flow of binary characters. This
results in possibility to keep information
even if signal drops simultanecusly in all
distributed channels except one, since each
distributed channel carries complete image
of information flow. During reception method
involves  recombination  of  serial-parallel
packet of correlation coefficients in .1
parallel groups, thus reversing re
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M3obpereHne oOTHocuTcA K oBnactu
pPaJVOTEXHWKKA, B 4YacTHOCTM K  crnocobam
PasHECEeHHOR nepedaqyn-npuema curHana B
COTOBbIX CUCTEMaxX pPaguMoCBA3M C  KOLOBLIM
pasgeneHnem kaHanos (CDMA).

Ons  npotvBoaercTBUA  BBICTPBIM
3aMUPaAHUAM, KOTOpbIE NPUCYLLXM cUCTeMam
COTOBOW pafuocBA3M, Ha ©6a3cBbiX CTaHUMSX
TaKUX CUCTEM MNPUMEHAIOT MPOCTPaHCTBEHHOE
pasHeceHWe Npu NpUemMe curHana 3a cueT OBYX
unu ©Oonee pasHeceHHbIX B NpPOCTpaHCTBe
aHTeHH. CurHanel, nNpUHATEIE C  Janeko
Pa3HECEHHLIX aHTeHH, 3aMUPaIoT HE3ABUCUMO U
KOMOWMHWPYIOTCH B COOTBETCTBMM C BbliOpaHHbIM
cnocobom  komOWHMpoBaHWA  (aBTOBBIDOP,
CYMMUpOBaHWeE c paBHbLIMK BeCamu,
KOrepeHTHoe CyMMUpOoBaHuWe,
MaKCUMU3VPYHOLWee OTHOLLEHWE CUrHan/LiyMm u
T4 [1, Y. K Oxoikc. CBA3b ¢ NOABMXKHBLIMK
obbektamu B ananasoHe CBY, M.: CeAab, 1979,
c. 303]). MpumeHeHne cnocoboB pasHECEHHOIo
npvema B KaHane CBfA3M C 3aMupaHWsMu
nossonaet 3HAYUTENEHO YIYUWWTE
NOMEXOYCTORUMBOCTE ¢BA3Kn. [2, Willam C.Y.
Lee. Mobile Cellular Telecommunications.
McGraw-Hill, Inc. 1995, p. 215. B. C. 0. Nu.
MobunbHaga coToBasa ceAsb. 1995 1, ¢Tp. 215].

Ha noaBWxHOW CTaHUWMK, Kak npaBuno,
HEBOSMOXKEH NPOCTPAHCTBEHHO-PA3HECEHHbIN
npuem WHpopmaLuni. MNostomy 3agava
yIyylleHns NoMexoycToRYMBOCTA Npuema Ha
NOOBMXHOW CTaHUMM B kaHane ¢ 3aMuMpaHuaMn
ABMNASTCA  aKkTyalneHoOW. W3  npuHUuMna
B3aMMHOCTM CriefyeT Takoe CBOWCTBO KaHana
pPacnpoOCTPaHeHWs. eClW CUrHanbl, NPUHATEIE Ha
Janeko pa3sHeCeHHLIE AaHTEHHbI, 3aMupaloT
He3aBUCUMO, TO NepedaHHble C STUX Ke aHTEHH
curHansl B TOUKe npuema Toxe OyayT saMupaTh
He3aBMCUMO. YKa3aHHOE CBOWCTBO KaHana
pacnpocTpaHeHWs B NPUHUMNE  MOXHO
MCNONbL3CBAaTEL ANS OpraHn3aumMM pasHeCeHHoro
npuema Ha NOABWMMKHOW cTaHumn. OagHako
nepegada  WHdopMausM A0 MOCnNegHero
BpeMeHW Benacb TOMbKO G OOHOW M3 aHTEHH,
Nockonbky He  ©bINO  U3BEeCTHO  crnocoba
nepefayn MHopmaumm bonee yem Yepesa ofHy
aHTEeHHY, NPKW KOTOPOM CUrHanbl, NepeAaHHbe ¢
pa3HbLIX aHTEHH, NpW NpueMe He coagaBany Ool
CUMbHBIX NOMEX Apyr apyry.

M3BEeCcTHO TexHudYeckoe pelleHWe [3, naTeHT
CWA N 5,109,390 '"TIpMEMHMK pasHeceHWsa B
COTOBbIX cucTemax cBf3n CDMA" dwur. 3
MK 3 H 04 L 27/30].

Cnocob npvema-nepegaqn curHana no sTomy
TEXHWYECKOMY  pelleHWU0  3akniodaeTcs B
cnegyowem.  MHMopMaUWoOHHBIA  NOTOK  Ha
nepejaoLlLed CTOpPOHe MOZYNUPYIOT W NepedaroT
Yepea OOWH NPOCTPAHCTBEHHO-PA3HeCeHHbIHA
KaHan. Ha npuemHOR CTOpCHe BXOOHOW curHan
OeMOoaynNUPYT, BOCCTAHABNWBAA WCXOAHLIA
WHPOPMALMOHHBIA NOTOK.

Hepoctatkom atoro crnocoba fBnfeTtcs To,
YTO MHPOPMALMCHHBIR NOTOK NepepaloT TOMLKO
Yepe3a OAWMH NPOCTPaHCTBEHHO-Pa3HeCeHHbIR
KaHan. Ma-3a crnyvYaiHelx aamupaHuid curHana B
KaHane CBS3W B HEeKOTOpble MOMEHTElI BpeMeHU
curHarn B TOYKe npuema mMoxXeT OblTe CUIbHEIM, 3
B HEKOTOpble MOMEHTbHl BpEMEHW  MOXET
nponafjats. B peaynetate, B cpegHeM, npuem
3aMMpalolLEero  curHana  xapakTepuayetca
BbIGOKOW BEpPOATHOCTEID OWWDKU. CHWKEeHWe
BEPOATHOCTU  OWKMOKKM TpebyeT Mep Mo
YBEMWHEHWIO OTHOWEHWS  CUrHan/lym  npwm
npueme W MNpUBOANT K YMEHBLLIEHWIO eMKOCTU
CHCTeMbl CBA3W.
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B HacTofllee Bpems C UENb0 yBENAYEHNs
EMKOCTK MPAMOro KaHana COTOBOW CucTEMbl
PadMOCBA3M C KOLOBEIM pasdeneHvem KaHanoe
paspabarLiBaloTcAd  pasnuyHble  crnocolsl
pasHeCeHHOW nepegdadu-npuema curHana, npw
KOTOpLbIX Nepefada ¢ 0a30BOW CcTaHLWMKM Ha
NOABMKHYIO CTaHUUK BeJeTcs 4yepea Bce
nMmerLmecs aHTeHHbl GasoBol cTaHuny.

Cpegm NepcnekTUBHbIX cnocotos
pasHeceHHoM nepena4un-npyema curHana
crefyet BblAeNWTL Cnocobbl  OPTOroHaNLHOR
pasHECEeHHOW Mepejayu-npuemMa.

Hanbonee Bnnakium TEXHUHECKUM peLleHnem
K sasgBnsemomy cnocoly aenaertca cnocob
OPTOroHamnbHOW pasHEeCeHHOW MNepedadn curHana
B cUCTeMe ¢ KOOOBbIM pas3feneHWeM KaHamnos,
OMNWCaHHBIA B NpOeKTe cTaHdapTa 4N COTOBbLIX
CUCTEM C KOOOBLIM pa3sfefneHWeM KaHanoe
CDMA-2000, paapaboTaHHbLIA [
onybnunKoBaHHLIA Accolmalnen
MpoMelwnerHocTk ceasm CLUA 8 anpena 1998
r, ctp. 150-151 [4, CDMA 2000 System
Description, VO.16/8-Apr-98.
Telecommunications Industry Association (TIA)].

Cnocob B COCTBETCTBUM G STUM TEXHUYSCKAM
pelleHeM 3akniovaeTcs B criegyrowem.

MNepenapaeMble CUrHanNbl NPAMBIX KAHANOB
Ana OJHOro W TOro Xe Nofb3aoeatens pa3buearoT
Ha ABa unu Gonee NOAMOTOKA Pas3HbIX OAaHHLIX
{TO eCTk B KaKOOM M3 NOANOTOKOB COAEMKATCH
pasHble AaHHble). 3TW  NOANOTOKA  JaHHbIX
nepegaloT Yepes ABe UnW Bonee aHTeHHb! nocne
TOMO, Kak OHW PaclUMpAOTCH  PasNUYHBIMK
Kogamu Yorwa, opToroHalnbHeIMK OPYT C ApYrom
AN KaxOoro kaHana nepegaydu (T.e. Ans Kaxgoi
8HTEHHLI CBOW OpTOroHanbHble Koasl). Ha
paclUMpeHHble NocnefoBaTenbHOCTH
HaknagbIBaKwTCA kBagpaTypHble
nceBfocnyYaHble NocnejoBaTensHOCTH,
KOTOpLIE ABMNAKOTCA OAMHAKOBLIMKM ANA BCEX
nonbaoearteneit B odHOM cektope. OHWU MOryT
BbITb NPOMOAYNWPCBAHLI B 33BUCMMOCTKH OT
WMCMOMHEeHUA  cucTeMbl.  Takum  oBpasom
OPTOrOHANBEHOCTE COXPaHAETCH MexXdy ABYMSA U
Bonee BLIXOAHLIMKU NOTOKAMMU.

Criocob-npotoTun paspabarteiBancs ¢ Uensk
YMeHbLUEHUS BEPOATHOCTU  OWKMBKM  MpK
nepefade-npueme WHcopmalnn. PaccMoTpum
3a cyer vero 37O AoCTUraeTcs.
MHhopmayMoHHBIA noToK Kak B
cnocobe-aHanore, taKk M B cnocobe-npoTotune
npeacraenger coboil nocnegoBarensHoCTh
3aKo4MpPOBaHHLIX KadpoB MHMopMauWUKn paBHOR
AnuHbl.  Kaxgbld - kagp  WHcopmauum B
cnocobe-npoToTune pasbuBalkT Ha NOANOTOKMA K
nepegakwTt Jyepes BCE
NPOCTPaHCTBEHHO-PASHECEHHbIe  KaHarbl.
Cutyauumu, koroa CUrHan nponagjaet
OAHOBPEMEHHO Cpa3y BO BCEX NPOCTPAHCTBEHHO
pasHEeCEeHHLIX KaHanax ManoBepoATHel. [osTomy
JacTb kagpa Bcerga NPUHUMAETCS.
MHdbopmayoHHas U30BITOYHOCTE, BBEAEHHAS B
Kagap NpW KOAWPOBaHWK, NO3BONSAET B KAKOW-TO
Mepe BOCCTAHABMNMBATL MNOTEPSHHYKD 4YacTb
WHhopMaUuMK B Kagpe. 3a  cyeT  3Toro
BEPOATHOCTL OWKWBKKA NpyU NpyemMe nonyyaeTcA
MeHblle, 4Yem B cnocobe-aHanore. OpHako
HepocTaTok criocoba-aHanora B GonblUued Mepe
coxpaHsetcs M B cnoccbe-nportotune. B

cnocobe-npoToTune aToT HeJocTaToK
obycroereH TeMm, UTO KaxObld ABOWMMYHLIA
CHMMBOI, BXOAALLMA BC BXOOHOH

MHDCPMALUWOHHBIA  MOTOK, NepefalT  TOMbKO
Yyepes OAWMH MPOCTPAHCTBEHHC-Pa3HECEHHbIH
kaHan [losToMy BEpOATHOCTL NponajaHuA
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WHpopmaymm  (vacTn  Kagpa) Benuka, a
cnocobHOCTL BOCGTAHOBMEHMA Kadpa Mo ero
YacTK orpaHuyeHa. B pesynbTare BepOATHOCTb
owmnbkn npu npweme B crnocobe-NpoToTune
OCTaeTcsl [[OCTATOMHO  BbICOKOW. CHUeHWe
BEPOATHOCTU OLWWOKU TpebyeT yBenuueHus
cpefiHero OTHOLWEeHWs curHan/llym Ha Bxofie
npueMHuUKa, 4T1o Oo3HadvaeT ymMeHblUueHWe eMKOCTU
NpAMOro KaHana cucTeMbl CBA3N.

MostoMy 3ajada, Ha pelleHue KOTOpOWR
HanpaBneH 3asBnaemMbld cnocod, - aTo
NoBbILLEHWE JOCTOBEPHOCTH nepefaqu
WHDOPMALMA N YBENUYEeHWEe eMKOCTW MpsMOoro
KaHana nepefavn cWrHana B COTOBOW cucTeme
PagvocBA3M G KOAOBbIM pasAerieHem KaHarnos.

OTa 3ajava AOCTUraeTcs 3a cyeT TOoro, uTo
B cnocodb  opToroHanbHCH pasHeceHHoR
nepejavu-npremMa curHana B COTOBOW cucTeMe
CBA3W C KOAOBLIM pasfdefneHnem KaHamnos,
3aKnovaloLlleMecs B TOM, YTO Ha nepejatwllei
CTOPOHE KaAOMY WHDOPMALMOHHOMY MOTOKY
OBOWYHBIX CWMBOMNOB KaXAOro nonb3oBatens
Ha3Ha4aloT PacLUMPAIOLLWMIA OPTOroHanNbHLIR koA,
thopMUpyoT N NPOCTpaHCTBEHHO-Pa3HEeCeHHBIX
KaHanoB nepefadn, popMUPYIOT MUNOT-CUrHan
AN Kaxaoro npocTRaHCTBEHHO-PA3HECEHHOro
KaHana nepefady, npuyeM Bce NUNCT-CUrHansl 1
paclupsloLlne kodsl Nons3oBaTened ABNAKTCS
B3aWMHO-OPTOroHansEHLIMY, Ha npuemHok
CTOPOHE OCYLLECTBNAKT NpUeM 1 AeMOoaynAaLmMo
nepedaHHbIX cuUrHanoB, QOPMUPYS BXOAHOW
curHan, bopMUPYIOT MUNoT-CUrHanbl n
paclWwMpsAOWWA  Ko4 AN KaAoro
WHDPOPMALMOHHOTO NMOTOKa ABOUYHbBIX CUMBOMOB
JaHHOro Monb3cBaTens Ha NpUemMHoOW cTopoHe
aHanoruyHo TOMY, Kak 3TO BLINONHEHD Ha
nepejalwLel CTOpoHe, OCYLLECTBNAKT NMOUCK W
CUHXPOHU3aUWID Kaxgoro W3 N nepegaHHbIX
MUNOT-CUTHAnNoB, onpeaensaa takum obpasom N
MPUHATLIX BEKTOpPOB MWNOT-CUrHAmOoB,
BbIMUCIAKOT KOppenauuMio BXOAHOMo curHana ¢
pacLIMpsOWMM KOAOM Ha nocrnefoBaTenbHbIX
WHTepBanax ANWTEeNbHOCTM ABOWMYHONO cUMBONa
NPUHUMAeMoro  MHPOPMALMOHHOTO  MOTOKA,
obpasys  NocnefoBaTenbHOCTE  BEKTOPOB
Koppensauuy,  OOMOnHUTEeNBHO  BBOAAT
cnefytoLLy nocnefoBaTensHOCTE onepaLui:

- Ha nepejawller  CTOPOHE  KawablA
WHPOPMALMOHHBIA NOTOK ABOWMYHBLIX CUMBOMOB
pasbusatoT Ha nocnefoBatenksHble
WHpopMaLNOHHBIE naxketsl no N
NocnefoBareneHO  PacnonoMeHHbIX  ABOWYHBIX
CMMBOIIOB B KaAOM,

- OCYLLECTBNAKT
nocnefosartensHo-napannensbHoe
npeobpazoBaHne ABOWYHBLIX CMMBOIIOB B KaXAOM
nocnefoBatensHOM WMHPOPMaLUOHHOM nakeTe,
obpasyqa WHMOopMaUMOHHBIA  napannenbHLIA
nakeT 13 N ABOWYHBIX CUMBOIOB,

- NOBTOPAKT WHpOpPMaLNOHHBIA
napannensHeld naketr N pas, obpasyd Takmm
obpazoMm WHPOPMALWOHHBINA
nocnefosartenbHo-NapannensHelid naker,
KOTOpEIA  cogepxnt N napannensHelx M N
nocnefosartenbHelX rpynn ABOMYHLIX CUMBOMOB
Ha WHTepBane ANUTENEHOCTK
nocneAoBaTenbHOre MHOPMAaLMOHHOTO nakeTa,

- AnA KaxAoh nocneacBatensHOW rpynnel
MHOPMAaLMOHHOTO
nocneaosaTenesHO-NapannensHoro  naketa

OBOWYHBIX CMMBOINOB copmupytoT
OopTOroHanebHeIA kog 13 N ABOMYHBIX CUMBOMOB,
obpasys TaK1Um obpasom

nocnegosarensHo-napaniensHeli naket
OBOWYHbLIX CUMBOMCB KOOCB, KOTOprI7| COAePNKUT
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N napanneneHbix 1 N nocnegoBaTensHLIX rpynmn
ABOWYHBbIX CUMBOINOB KOAOB,

- OCYLECTERNAT NepecTaHOBKY OBOMYHLIX
CUMBOIOB B napannensHbIX rpynnax
UHDOPMaLMOHHOTO
nocnegoBarterbHo-NapannenbHOro naketa
TakMM 0BpasoM, 4TOBbl [BOWYHBIE CUMBOMI
KaxaoH nocnenosaTenbHOR rpynnol He
NOBTOPAMNUCS,

- OCYLLECTBNAIOT NEepecTaHOBKY ABOUYHLIX
CMMBOMOB B NOCNEAOBaTENbLHO-NapannensHoM
nakeTe OBOMYHBIX CMMBOMNOB KOACB TaKylo e,
Kak [ B MHAOPMAaLNOHHOM
nocnegoBaTensHo-napannensHoM nakeTe
OBOWYHBIX CUMBCNOB,

- CYMMMPYKOT MO MOy 2 KaKOblA
OBOUYHLIA CUMBONN WHpopMaLUOHHOMO
nocneaoBaTenbHo-NapannensHoro  naketa
[JBOWYHBLIX CMMBOMOB G COOTBETCTBYIOWUM eMy
ABOWYHBIM CUMBOMNOM
nocnegoBaTenLHo-NapannensHoro  naketa
OBOMYUHBIX GMMBOIMNOB KOOCB, cBpasys Takum
o6pa3om nocrnefoBatensHO-NapannensHoIA
nakeT ABOWYHBIX KOOUPOBAHHLIX CUMBOIIOB,

- OCYLUEeCTBMAKT pacluMpeHWe ABOMYHLIX
KOQWPOBAHHLIX CUMBOICE
nocneaoBaTenbHo-NapannensHoro  naketa
nyTeM CYMMWPOBAHWA NO MOOYNO 2 Kaxaoro
JBOWYHOMo KOAWPOBAHHOTO cUMBONa c
OPTOrOHaNbLHLIM KOLOM, HasHauYeHHbIM
MHCPMaUMOHHOMY  MOTOKY — MNonb3oBarens,
obpazya TakiM o06pazom MHPOPMaLMOHHLIA
nocnegoBaTtensHo-napannensHelid naket
PaCLUMPEHHbIX OBOWYHBIX CMMBOIOB,

- nWNoT-cUrHan ans KaxKaoro
NPOCTPaHCTBEHHO-PASHECEeHHOrO  KaHana
nepefaYn hopMUPYIOT ¢ NepuodoM MOBTOPEHUS,
KpaTHbIM  ANUTENBHOCTM  NakeTa  ABCWYHbLIX
CMMBOIIOB,

- Has’Ha4YalwT KaKA0W nocneaoBaTenbHOMR
rpynne paclMpeHHbIX ABOWMYHLIX  CYMBONOB
WUHDOPMaLMOHHOTO
nocnegoBartensHo-napannensHoro nakera CBOM
NPOCTPaHCTBEHHO-PasHeceHHbIR  KaHar,

- MOOYNUPpYT W nepepaloT  uepea N
NPOCTPaHCTBEHHO-pasHeCeHHbIX KaHanoB

nepefaynM  OfHOBPEMEHHO  BO  BpeMeHu
nocnenoBaTenbHbie  rPyAnbl  PaclUMpeHHbIX
[LBONYHBIX CMMBOMOB Kaxporo
WNHOpMAaLMOHHOTO noToka Kaxporo
nonbaoeaTens ] COOTBETCTBYIOWMNE
MANOT-CUrHankl,

- Ha NpYEMHOMA CTOpoHE

nocnefoBarenbHOCTE BEKTOPOB  KOppendunn
pa3buBaloT Ha nocnefoBartenbHble Nakets No N
BEKTOPOB KOppensuun,

- YMHOXAIOT KakAbIA BEKTOP KOppenaLun Ha
BEnUYMHbI, KOMNMEKCHO-CONPAXEHHbIS
MPUHATLIM BEKTOpaM MUNOT-curHanos, U GepyT
peanbHyll YacTbk KaAoro nNpon3BefeHus,
obpasys TaKMm obpaszom
nocnefoBarenbHo-napannensHbId nakert
KO3hPULMEHTOB Koppensayuu,

- OCYLUeCTBNAKOT  NEepecTaHoBKY B
napannensHbIX rpynnax
nocnegoBaTenbHo-NapannensHoro  nNakeTa
KOShhUUMEHTOB  KoppendauuM,  obpaTHy
nepecTaHoBKe JBOUYHBIX CUMBOIOB
UHOPMaLMOHHOTO
nocnefoBarernbHo-NapannensHoro naketa Ha
nepeparoLlell cTopoHe,

- chopmupytoT
nocnegosaresHo-napannensHbId nakert
JBOWYHBIX CUMBOMOB KOAOB, COOTBETCTBYIOLLIWIA
nocnefoBaTtensHo-napannensHOMy NakeTy

2145152 C1

RU



cslLsSvY1ILZ NH

1 O

CMMBOMNOB KOZOB Ha nNepefalolel cropoHe u
cogepxawmiA N nocneposatensHbix WU N
napannenbHslX rpynn  ABOMYHEIX  CHUMBOMNOB
KOOoB,

- BbIMUGNSAIOT
nocnefoBaTeneHeIX rpynn
nocrnegoBartefbHO-NapanneneHoro naketa
KOs UL MEHTOR Koppenayuu c
nocnefosaTeneHeIMK rpynnamMu
nocnefosaTenbHo-NapannensbHoro  naketa
OBOWYHBIX CWUMBOMOB OPTOrOHAMbLHLIX KOAOB,
ofpasya napannencHblid naket na N MArkux
pelweHnA, cooTtBeTcTBylOWMX N ABOWMYHBIM
CMMBOMaM napannensHoro WHMopMaLMoHHOTo
nakeTa Ha nepegarolleil cTopoHe,

- OCYLLECTBNAKT
napannensHo-nocneaoBarenbHoe
npeobpaaocBaHue MATKUX pelueHui
napannensHoro nakeTa, chopmupya
nocnefoBatenbHblll nakeT MATKWX  pPeLUeHUi,
KOTOPBIA WMCNOMb3YIOT AN MPUHATUS pPeLLeHKns
06 WCXOAHOM nocnefoBatensHOM
WHDOPMALMOHHOM  NaKeTe Ha nepejaiollei

Koppensauuo

CTCPOHe.
ConocTaBUTeNbHLIR aHanua 3asBniaemoro
cnocota OPTOroHanNEHOM! pazHeceHHoH

nepejavu-npuemMa curHana B COTOBOW cucTeMe
CBA3W C KOAOBBIM pasfeneHWeM KaHanoB ¢
NpoTOTUNOM MOKA3bIBaST, 4TO 3afBNAeMbId
crnocot  OTNUYaeTCs  HanuduMem  HOBbLIX
CYLUECTBEHHbIX MNPW3HAKOB, 3aABMEHHbIX B
OTNUYMTENMBHOW YacTh hopMyIbl 3obpeTeHus.
B  pesynbrare  npegnoxeHHoA  HOBOW
nocnefoBaTenbHOGTH onepavuis Ha
nepefjatolleil cTopoHe nonydarT KoMGuHau o
OBOWYHBIX  cuMBONOB  (BUTOB) B Kaxowh
nocnefoBatencHoOlR rpynne, T.e.  Kaxdas
nocnefoBatensHasa rpynna ABOUYHEIX CUMBOMOB
COoAepmKUT Habop BGEX CUMBOMOB
nocnefoBatensHoro MHOPMaLMOHHOTO NakeTa,
HO B paanuuHbIX KOMOWHALUMSX, MNpU 3TOM
KaKObIA CHMBON COXPaHAET CBOK BPEMEeHHYIo

NnosWUMI0  HA  WHTepeane  ANWMTENbHOCTU
VHDOPMALMOHHOTO
rocneaoBaTenbsHo-NapannensHoro  nakera
OBOWYHBIX CMMBOMOB. COoOTBETCTBEHHO
nepecTaHoBKe OBOWYHBIX CUMBOIMOR
VHOPMALIMOHHOTO

nocrneaoBaTensHo-NapannensHoro  naketa
HeobxoauMo caenaTb NepecTaHOBKY ABOWMYHLIX
CMMBCIIOB B NocMedoBarefbHo-napaniensHom
nakete ABOMYHLIX CUMBOMIOB OPTOrOHAlNBHbLIX
kogoe. [locne onepauvMid  CYMMUMPOBaHMWS,
paclMpeHns U MOLYAUUK nocrnefoBaTenbHbe
rpyNnbl - paclUMpPeHHbIX  ABOWYHEBIX  CHUMBOIOB,
Kaxgasa M3 KOTOPbIX COOASMKUT OOWNHAKOBLIA
Habop ABONYHbIX CHUMBONOB BXOAHOr0
WHpOPMAaLMOHHOIO NoTOKa, OOHOBPEMEHHO BO
BpEMEHN nepejakwT yepea pa3sHble
NPOCTPaHCTBEHHO-Pas3HeCeHHble KaHankbl
nepegaqn. Takum obpasoM, qepes pasHble
NPOCTPaHCTBEHHO-Pas3HeCeHHble KaHankbl
nepejadvn WayT pasHole KOMOMHaLUWM OOHOMO W
TOrO Ke WUHMOPMAaLMOHHOTO MOTOKa [OBOUMYHBIX
chMBOnoB. MpK 3TOM MHOPMaLWOHHBIE NOTOKM,
nepenaHHsLle JYepes pasHble
NPOCTPAHCTBEHHO-PA3HECEHHbIE  KaHanbl, npu
npueme He CO3JawT  NOMexX Apyr  Apyry,
HECMOTPA Ha TO, YTO Anda nepedavdu
WHpopmaLmn B Kaxaom
NpOCTPaHCTBEHHO-Pa3HEeCeHHOM KaHarne
WMCNONb3yeTcA OOWH W TOT Xe PaclMpsAOLMA
OpPTOroHanbHBIA Kog, B pesynetare, daxe korga
M3-3a 3aMMpaHuiA curHan nponagaer BO BCeX
NPOCTPAaHCTBEHHO-PASHECEHHBIX KaHanax, Kpome
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OfHOTC, HE MPOWCXOAWT NoTepW WHbopMaLuum,

NocKonLKY Yepea Kbl
MPOCTPaHCTBEHHO-Pa3HEeCeHHbIN  KaHas
WMHDCPMAUWMOHHEIA ~ MOTOK  MepenaeTcs
MOMNHOCTHIO. PasHeceHHoe  oObeaWHeHuWe

WHPOPMAaLWOHHOMO NOTOKA, NepeJaHHOro Yepea
NPOCTPAHCTBEHHO-PA3HECEHHBIE  KaHansl ¢
HE3AaBUCMMBIMU 3aMUPaHUAMK, NOIBONSAET TaKUM
0BpascM 3HAUUTENEHO YMEHBLLLWTE BEPOATHOCTL
owmnbkn  npu  npueme  wvHdopmauum  6e3
yBeNnuYeHWa OTHOLWLEHWA cUrHan/lymM Ha BXode
npUeMHUKa. MonyyeHHLIR BbIAMELILL B
NOMEXOYCTOAYMBOCTM MOXET ObiTb peannaosaH
Ha yBernuyeHne emMKOCTW CUCTEMbl CBA3H.

CnegceaTenbHe, 3asaBnAembld  cnocob
oTBEYaeT KpUTEepuKo "HOBM3HA".

ConocTaBUTENBHBIA aHanua 3asBnsaemoro
M3oBpeTeHna C  APYrUMK  TEXHWUYECKUMMK
PELUEHUAMA, W3BECTHLIMW B AaHHOW obnactu
TEXHWKA, He MNO3BOMWN BbIABWUTL MPU3HaKK,
3adBMEeHHbIE B OTNMYATENBHOR YacTh chopmy sl
n3obpeteHnsd. A BBEASHWE COBOKYMHOCTU
3aABMEeHHBIX  OTNWMYMUTENEHBIX MPWM3HAKoB B
dopmyny U30OpeTeHUs NO3BOSNUT CYLLECTBEHHO
YBeNnMYnTE eMKOCTb COTOBOMH CUCTEeMB
PagUOCBH3N ¢ KOAOBBIM pasfeneHuemM KaHanos.
CnepoBaTensHO, 3asasndembld  cnocob
OPTOrOHaNbHOW pasHeceHHOl nepeaavu-npuema
cuvrHana B COTOBOW CUCTEME CBA3M C KOACBLIM
pasgefeHVeM KaHanoB OTBeYaeT KpUTEPUAM
n3obpeTeHna "HoBM3HA", "TEXHW4YecKoe pelleHne
3agaqn”, "CyLUecTBEHHbIE OTNMYUG" 1 OTBeYaeT
nzobpeTarensckoMy YPOBHIO.

OnucaHne wna3obpeTeHMs NOACHAESTCH
rpachUyecKUMn MaTtepMuanami. our. 1
WNNCTpUpyeT obLniA BUA cnocoba
OPTOrOHAaNbLHOW pasHeceHHOl nepeaavu-npuema
cdrHana B COTOBROW CUCTEME PagWMOCBA3M C
KOOOBLIM pasfeneHvem kaHanoe oT 6asoBoi
CTaHUMM K MOLABWMXHLIM cTaHuusam. Ha chur. 2
nacbpaxeHa nocnefoBaTenbHOCTL onepauni
cnococba Ha Nnepefalowel GTOpOHe, B YaGTHOGTH
OTpaeHbl Te onepaunKn, KoTopble HeoBXoaMMbl
AN NOHMMaHWA  CYLWHOCTKM  3asBMEHHOIO
nacbpeteHna. Ha chur. 3-1 n chur. 3-2
npeacTaBneHa MNocnefcBaTensHOCTE onepauuni
cnocoba Ha I'IpI/IHI/IMQEMOPI CTOpOHE, B YacTHOCTH
OTpaXeHbl Te onepauuu, KoTopble HeobXxoaUMbl
Ana  NOHWMAaHWA CYLUHOGCTM  3as1BNEHHOrO
nactpeteHnd, npu sToMm cdur. 3-2 ArnNAeTcH
npogonxeHnem dur. 3-1. Ha cour. 4 nokasaHo
YCTPOWCTBO 4NA peanu3auydn 3assNaemoro
cnocoba Ha nepefalolwled cTopoHe. Ha dour. S
NnoKasaHo yCTROWCTBO ANd peanuaauuy cnocoba
Ha npvemHOlA cTopoHe. Ha dur. 6 npuBeaeH:l
KPMBbBIS BEPOATHOCTH OLIMGKK Nepe AeKoaepom

Butepbu anropuTmMoB opToroHansHon
pa3aHeceHHoW nepefaqn npoToTuna ]
3aABNASMOro  TEXHWYECKOro  pelleHus,

nonyJYeHHble nyTem KOMMBIOTEPHOTO

MoOenupoBaHua. Ha cour. 7 npuBedeHs! KpuBsle
BEPOATHOCTM (hpeiAMOBOIA OWMOKKM anropnTMOB
OPTOrOHANBHOR pasHeCEHHOR nepegadn
NpoTOTANA KW 3asABNASMOro  TEXHWYECKOro

pelleHrs, NoNyYeHHble NyTemM KOMMNBHOTEPHOro
MoZenupoBaHua. Ha cour. 8 npuBefeHsl KpuBbie
BMTOBOM BEpOATHOCTKU OWNBKM Nocne Aekodepa

Butepbun anropuTMcR OpPTOrOHanNLHOK
pasHeceHHo’ nepegaqu npoToTUna "
3a9BMNAEMOrO  TEXHUYECKOIo  peLleHus,
nonyJeHHele nyTem KOMMNEKTERHOMo
MOOennpoBaHUs.

3asBnsemMbld  cnocof  OpTOroHanbHOR
pasHeceHHOW nepedadn-npuemMa chrHana B
COTOBCA CMCTEME CBA3M C  KOAOBEIM
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pasgeneHvem KaHanoB peanuayor Ha
nepepawllert annapatype 6a30BOR cTaHUMK U
npvemMHol annapaType NOABMMXHOW CTaHLuMK, Mpu
3TOM  peanuaauns cnocoba He Tpebyer
3aMeTHOrO  YCNOXHEeHWA  nepefalowed  u
npuemHorR annapaTypsl 6a3cBOW W NOABUMKHBIX
cTaHuuA u He TpebyeT npuMeHeHus
OONONHWUTENBHBIX pacLIpSAIOLLUX
OpPTOroHankBHbIX KOAOB.

PaccmoTpum chur. 2, KoTopas WNncTpupyer
nocnefoBaTeneHOCTL onepauuid  cnocoba Ha
nepeJatoLlel CTOPOHE, B YACTHOCTK OTpaMeHsbl
Te onepauuu, KoTopble Heobxoaumbl And
MOHUMAHWA  CYWHOCTW  3afABIEHHOIo
n3obpeTeHna. B KauecTse NpuMepa peanuaalm
BO3bMEM YeTbipe
NPOCTPaHGTBEHHO-PA3HECeHHbIX KaHana
nepefayn.

Ha nepepaloller  cTopoHe  KaxAoMy
WHOPMAaLMOHHOMY NOTOKY ABOWYHLIX CUMBOMOB
KaKaoro none3oBarens Ha3aHauvaloT
pacwMpAoWWA opToroHansHeIA kod, o6o3Hauum
Py. Kaxaslii MHDOPMaUMOHHLIA NOTOK ABOUYHBLIX
CMMBOMNOB pa3buBaloT Ha nocnefoBarterkHble
MHOPMAaLMOHHLIE nakeTbl no N
NocnefoBatensHO  PAcnoNOMeHHbIX  ABOWMYHBIX
CMMBOSOB B KaxAom, N B Hallem criyyae paBHO
YeTblpeM. Torga cOOTBETCTBEHHO O603HavMM
Kaxgbld ABOWYHBIA cumBon b1, b2, b3 n b4 (cur.
2a).

OcyuwecTtensawT
nocnefosareneHo-napannensHoe
npeobpasoBaHWe ABOWYHBLIX CUMBOMOB B KaAoM
nocnefoBarefnisHoM MHOPMaLUOHHOM nakeTe,
ofpasya WMHQCPMAUWOHHEIA NapannensHeli
naket w3 4 [OBOMYHbIX cumBeenos (dwr. 20).
MoBTCPAKT WHMDOPMAUMOHHEIA NapannensHblA
naket 4 pasa, obpasys Takum o0Opa3om
MHOPMaLMOHHbBINA
nocnefosatenbHoO-NapannensHeIA naket,
KOTOPLIA cOpepUT 4 napannencHblX rpynm.l,
KaKfas n3 KOTOpbIX COAESPXWUT BCE CUMBOMbLI
nocnefoBaTensHOro UHOPMaLMOHHOIO naketa
BXOOHOMO MoToKa ABOWYHBIX cumBonos (b1, b2,
b3 n b4), n 4 nocrnepoBaTentHBIX TPYNMLl
OBOWYHBIX CWUMBOIMOB, KaKOas W3 KOTOPbIX
COAGPHMUT YeTbipe OAWHAKOBLIX (MOBTOPEHHBLIX)
OBOWYHBIX  CUMBOMA, MpW  STOM  KaxObliA
OBOWYHbIA CUMBOM CTOWT Ha CBOEH BpeMeHHOM
noanLum Ha  UWHTepBane  ANUTENLHOCTU
nocnefoBaTensHOro UHOPMaLMOHHOIO naketa
{cpur. 2B).

Ona kaxgol nocnegoBatensHoOA rpynnel
MHOPMAaLMOHHOTO
nocneaosaTenbHO-NapannensHoro naketa
OBOWYHBIX CUMBOIOB hopMUpyoT
OPTOroHanbHbIA Kof M3 4 ABOMYHBLIX CUMBOMOB
(Hanpumep, 4etbipe Koga: Cq, Cp, Cz U Cy,
nepBbIiA KOO,  COCTOMT M3  ABOWMYHLIX
cumBenoB  Cqq, Cqp, Cyz Cq4, BTOpPOA KOA
COCTOWT W3 [BOWYHbIX cumBonos Coq, Cop,
C 23, Co4, TPETWUH KOL COCTOWUT W3 ABOWMHLIX
CMMBOINOB Cgq, Cap, Caa, Cay, W YeTBepTHIR KOO
COCTOWT U3 [OBOWYHLIX cuMBONoB Cgq, Cypo,
C a3 Cyqq), 0Opaszya Takum  0b6pa3aom
nocnegosarenbHo-napannensHeIid naket
OBOWYHBIX CUMBOMOB OPTOrOHAMBLHLIX  KOAOB,
KOTOPLIA  cofepuT 4 napannensHelx W 4
nocnefoBaTenebHbIX rpynn ABOUYHLIX CUMBOMOB
OpTOroHanbHbIX KOAO0B, (ur. 2r).

OcyLWecTBNAIOT NepecTaHoBKY ABOUYHBIX
CMMBOIIOB B napannenbHbIX rpynnax
MHOPMAaLMOHHOTO
nocrnefosarenesHo-NapaniensHoro naketa
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TakMm 0bpasaoM, YTODblI [BOWYHBIE CUMBOMbI
Kaxaom nocnenosarensHoR rpynnb He
NOBTOPSANWCE. [pUyeM NepecTaHoBKY OBOWUYHEIX
CMMBOJIOB BBINOMNHAOT TakMMm 0bpascm, 4ToObI
Kaxdas nocrnejoBarencHas rpynna cogepxana
Habop Bcex CWMMBOMCB NOCNEeAOBATENLHOMO
WHPOPMAaLWOHHOMO NakeTa ABOWYHLIX CUMBOMOR
BXOAHOrC noToka, HO B pPa3nUYHbIX
KOMOUMHaLUMAX, W KaxOblA OBOWMHBIA CMMBON
COXPaHAN CBOK BPEMEHHYK Mo3auuuio  Ha
WHTepBane AnWTenbHOGTM MNocneAoBaTENLHOro
WHbopMaLNOHHOTO nakeTta. Mpwm aTOM
KOMBMHAaL MK MoryT BbITh camMbIMK
pasHoobpasHeiMK. PaccMoTpuM HekoTophle Wa
HUX. Hanpumep, ABOWYHBIE CUMBOIEI B NEepPBOW
napannensHOR rpynne He nepecraBnawT (dur.
24, cM. cneea). [BOWYHbIE CWMMBOMLI BTOPOW
napannensHoi rpynnbl nepecTaBnaoT
crnefylowum obpa3oM, YeTBepThlid  ABOWYHLIRA
CMMBON - B MEPBY NocrnefoBatenbHy rpynny,
nepBbld  ABOMYHLIA CUMBONM - BO BTOPYLO
nocrnegoBartensHyo rpynny, BTOPORA ABOWMMWHLIA
CMMBOIN - B TPETB NOCNenoBaTterbHyo rpynny,
TPeTWA [OBCOWYHBIA CUMBOMT - B YETBEPTYIO
nocneaoBaTensHyo rpynny. OBONYHbIE CUMBOIEI
TpeTeel napannensHOW rpynnel NepectaBnsalT
cregywwnm  obpa3oM: TpPeTUA - B nepeyk
nocneaoBaTenbHy pynny, YeTBepTbid - BO
BTORYIO NOCnefoBaTtentHy rpynny, NepsbLId - B
TPeTL nocnegoBartenbHyo rPynny U BTOPoH - B
JeTBEPTYIO nocrnefosaTerbHyo rpynny.
[BOWYHEIE CMMBOMLI YETBEPTOR NapannensHon
rRPYNNbl NepecTaBnAlT Cnelyrowmm obpasom.
BTOPOA [OBOWMHBIA CUMBON - B MEpBYO
nocneaoBaTensHyo rpynny, TRETWA - BO BTOPYIO
nocnefoBaTensHyl rpynny, 4YeTeepTbld - B
TPeTL NocnefoBaTENbHY rpYNny U NEPBLIA - B
4YeTBEepPTYHO NOCNeA0BaTENEHYIO MPYNNY.

MNpWBeAeHHLIR NpUMep NepecTaHOBKK UMeeT
aHanormil ¢ LMKnudeckum casurom. Mpu sTom
nepeasd napannenbHaa rpynna ccraerca bes
W3MEeHeHWA,  [OBOWYHblE CWMMBOMNbI  BTOPOW
napannenbHOR rpynnbl  LMKMNMYEeCKA COBMraloT
"BHM3" HA OOWH ABOWMYHLIA CMMBOIN, ABOWMYHbIE
CUMBOMLI  TPEeTbeW  nNapannensHoW  rpynnbl
UUKIWYECKW CABMraloT "BHWU3" Ha ABa JBOUYHBLIX
CMMBOMNA, [OBOWYHBLIE CUMBOMNbI  YeTBepTOR
napannentHoA rpynnibl LMKIWYEeCkn CcOBUralT
"BHW3" Ha TpW ABOWYHbLIX CUMBONA.

OcylWecTBNAIOT NepecTaHoBKY ABCOWYHbLIX
CUMBOIIOB B NocCNefoBaTelbHO-NapaniensHom
nakete [ABOWMYHBIX CUMBOJIOB OPTOrCHAasNBHbIX
KOOOB TaKylD Xe, KaKk U B MHDOPMAaLOHHOM
nocnegoBarteneHo-napaniensHoM  nakete
OBOWYHBIX CUMBONOB (26e).

CYMMUPYIOT NO MOAYITO 2 KaAbIA ABOUUHEIA
CMMBON UH(POPMALWNOHHOTO
nocneAoBaTensHo-napannenbHoro  naketa
OBOWYHBIX CUMBOSMOB C COOTBETCTBYIOLMM eMy
LBOWYHBIM CUMBOOM
nocnegoBartensHo-napannensHoro  naketa
OBOWYHBIX CWMMBOSIOB OPTOrCHAaneHbIX KOOAOB,
obpasys Taknm obpasom
nocnegoBaTensHo-NapannensHeld nakert
OBOWYHbIX KOLWPOBAHHbBIX CUMBOMOB (hur. 2x).

OcyLecTBNAKT  paclUMpeHUe  ABOWMYHBLIX
KOOWPOBAHHLIX CUMBOCE
nocneAoBaTensHo-NapannenbHoro  naketa
nyTem CyMMWPOBAHWS MO MOOYNO 2 KaKOoro
LBOWYHOIO KOANPOBAHHOTO cumBena o
OPTOrOHANBHLIM KOACM, Ha3HaYeHHbIM
WHOPMALMOHHOMY MNOTOKY  NONb3oBaTtens,
obpasys TakMMm 00pas3om  MHOPMAaLMOHHbBIA
nocnegoBaTeNsHo-napannensHeld nakert
pacLUMPEHHbIX ABOWYHLIX CUMBOMGCB (Chur. 23).

2145152 C1

RU



cslLsSvY1ILZ NH

1 O

PoOPMUPYIOT YeTbipe
NpOCTPaHCTBEHHO-Pa3HEeCeHHbIX KaHana
nepegaqn (dur. 2u1).

POPMUPYIOT  NWNOT-CHrHan  Ons  Kaxwgoro
NPOCTPaHCTBEHHO-Pa3HEeCeHHOID  KaHarna
nepefayn ¢ Nepuciom MOBTOPEHWUS, KpaTHbIM
ONWTENBHOCTM  MakeTa [OBOWMYHBIX CUMBOMOB,
npuyeM Bce MNWUMOT-CUrHanNsl U pacluupsLLImne
KOAbl NOMb3oBaTENerl ABNATCH B3aWMHO
OpPTOroHanNbHLIMU.

HasHavawT Kaaor  nocnefoBaTenbHOR
rpynne pacllMpeHHbIX OBOWYHLIX  CUMBOIMOB
MHDOPMaLUOHHOIO
nocnefosarernbHo-NapannensHoro naketa ceoi
NPOCTPaHCTBEHHO-Pa3HEeCeHHbIN  KaHar.
MooynupytoT W nepegarT  yepea  ueThblpe
NMPOCTPaHCTBEHHO-Pa3HEeCeHHbIX KaHaros

nepejavyn  CAHCBPEMEHHO BO  BpeMeHW
nocnefoBaTtenkeHble  TPYNNbl  PacLUMPEHHBIX
OBONYHbIX CYMBOMOB TeKyLero
MHDOPMAaLMOHHOTO

nocrnegoBaTenbHO-NapannensHoro  naketa
K2KAOro  WMHAPOPMALNOHHOTO MOTOKA  KaMaoro
noneacearens u COOTBETCTBYOLWME
MUMOT-CUrHANGI.

PaccMoTpuM cbur. 3-1 U cour. 3-2, KoTopkle
WNNKCTPUPYOT NOCNeaoBaTeNsHOCTL onepaLumi
cnocoba Ha NPUHUMAaeMON CTOPOHE, B Y4acTHOCTM
OTpaXeHbl Te onepauun, KoTopkble HeoBXoaAUMGI
Ona  NOHWMaHWA CYLUHOCTU  3afABMEHHOMo
KM300peTeHns.

Ha npuvemHoOl CTOpoOHE OCYLLEeCTBNAKT
npuem (cour. 3-1a) n gemogynaumnio nepedaHHbIX
curHanoe (chur. 3-10), chopmupys BXOAHOR
curHan.

dopMuUpyoT ONOpPHbIE cUrHansl
(NUNOT-CUrHanNbl WU paclUUPAWKMA KoL And
KaKOOMO MHOPMALMCHHOMO NOTOKAa ABOWYHLIX
CMMBOIOB [aHHOMo NONL30BaTeNsa Ha NPUeMHOR
CTOPOHE) aHanorM4HO TOMY, KaK STO BLINOMHEHO
Ha nepepalolleil cTtopoHe (cur. 3-18).

OcylWecTBRAT NOUCK W CUHXPOHW3ALMIO
Kaxgoro n3 N nepefaHHbIX MANCT-CUrHANoB,
onpefensa Takam obpasom N nNpUHATBIX
BEKTOpPOB nunoT-curHancs (dpur. 3-1r).

BbIUMCRAKT KOppensALWio BXO4HOMo cUrHana
C paclUMPSAKLLMM KOAOM Ha nocnefoBaTensHbIX
WHTEepBanax AnuTensHOCTU ABOUYHOMO CUMBOMA
NPUHUMaeMOoro MHQOPMaLWMOHHOMO NoToka (dwr.
3-14), obpasys nocrnefoBaTenbHOCTL BEKTOPOB
Koppenauun K1, K2, K3, K4, ... .

MNocnegoBaTeNbHOCTL BEKTOPOR KOPPEnaumMm
K1, K2, K3, K4, pazbuBaloT  Ha
nocrnefosarernbHele naketsl No N BeKTOpoB
Koppenauuu (cur. 3-1e).

YMHOXAKT  NONapHO  KaxAabld  BeKTep
Koppenauum Ha BEMUYMHGI,
KOMMNMNEKCHO-CONPAKEHHBIE NMPUHATLIM BEKTOPaM
nunot-curHanoB (Pq ... P4), 1 BepyT peanbHyto
YacTb KaX4oro Npou3BefeHns, obpaaya Takim
oBpa3om nocneaoBaTensHo-NapannensHbIA
nakeT KoaddUUKWEHTOR Koppenauun (ur. 3-1x).

OcywecTenaAwT nepecTaHoBKy B
napannensHeIX rpynnax
nocnegoearenbHO-NapannensHoro  nakera
KOapdhbUUMeHTOB  Koppensuud,  obpaTHyto
nepecTaHoBke OBOWYHbIX CUMBOICB
WHPOPMAaLMOHHOTO
nocrnefosaTensHO-NapannensHoro naketa Ha
nepeparwller ctopoHe (dur. 3-23).

PopMUPYIOT
nocrnefosarernsHo-NnapannensHoli naket
OBOWYHLIX CUMBOSMOB OPTOTOHAnNbHLIX  KOOOB,
COOTBETCTBYHOLW WA
nocnefosarernbsHo-NnapannensHoMy nakery

70

75

20

25

30

35

40

45

50

55

60

8

CUMBOMOB OpTOroHarnsHbIX KoOoB Ha
nepeparoliei CTOPOHE, cogepxawmis 4
nocnegoBarerbHelX W 4 napannenbHeX rpynn
JBOWYHBIX CWMMBOIOB OPTOTOHamNbHbLIX KOZOB
{chur. 3un).

Beucnsior Koppenauuio
nocnefoBatensHBIX rpynn
nocnegoBarterbHo-NapannenbHOro naketa
KoachchrumreHToB Koppenauum c
nocnefoBartenbHEIMU rpynnamMu
nocnegoBaTenbHo-NapannenbHoro  naketa
JBOWYHBIX CWMBOMOB OPTOTOHAlNBHBLIX KOOOB,
o0pasya napannelnsHelid Naket 13 4 MArkux
peleHuin (dur. 3-2k).

OcylecTBNAKT
napannensHo-NocnegoBaTensHoe
npeotpazosaHue MATKUX peLleHuA
napannensHoro naketa, hopMmpys

nocneaoBaTenbHbIA NakeT MATKKMX  pelleHWiA
{chur. 3-2n).

MNocneaoBaTenkbHLIA NAakeT MATKUX peLleHWd
MCNONL3YOT ANA MPWHATKS  pelleHus o
nocrnegoBarensHoM WHPOPMAUWOHHOM NakeTe
Ha nepegatroleir ctopoHe (hur. 3m).

3agBnseMeld cnoco® Ha nNepegatolleih
CTOPCOHE peanuayloT, WCNoMNbays YCTPOWCTBO
nepefadYn  curHana, 6nok-cxema  KOTOPOro
npeacTaBneHa Ha ur. 4.

YCTpOWCTBO nepefadyd curHana  and
peanuaauyun  3agensemoro crnocoba B
COOTBETCTBUU C DUl 4 COOESKWUT, HaNpUMmep,
ons M nonb3oBarteneid M aHanormdHo
CPOPMUPOBAHHEIX BeTBeW nepedadn curHana.
Kaxpgas BeTBb nepefaqdn curHana CopepKuT
crnegywlmne 6noku.

$PopmupoBarens
nocnefoBaTenbHO-NapannensHoro  naketa
OBOUYHBIX CUMBOIOB 1, B KOTOPOM
WHDOPMAaUNOHHEIA NOTOK ABOMYHLIX CMMBOMOB
pasbuealoT Ha nocnegoBarensHsle
WHDOPMAaUNOHHBIE  MaKkeTsl,  OCYLWEeCTBNAIT
nocnegoBarensHo-napannensHoe
npeobpasoBaHne ABOUYHbLIX CUMBOMOB, 06pasys
napannenbHbid NakeT 13 N ABOMYHBLIX CHMBOMOB,
NOBTOPAKT WHPOPMAUMCHHEIA napannensHblf
naker N pa3, obpasyd WHDPOPMALWUOHHEIR
nocnefoBaTensHo-NapannensHelid naket ua N
OBOWYHBIX CUMBCNOB.

Bnok nepectaHOBKWA ABOWMYHLIX CUMBOIMOR 2,
KOTOPLIA OCYLIeCTBNAeT  NepecTaHOBKY
OBOWYHBIX CMMBOIOB B NapanfentHeIX rpynnax
UHDOPMALMOHHOTO
nocnegoBarensHo-napannensHoro nakeTa.

Enok hopMUpoBaHKA
nocnegoBaTensHO-NapannensHoro  naketa
OBOWYHBIX CMMBOIOB OPTOIOHaNbHbLIX KO4OB 3.

Bnok nepecTaHOBKA [OBOWYHbLIX CUMBOMOB
OPTOroHanNbHbIX KoOoB 4, KOTOPGLIRA
OCYLIEeCTBNAST  NEepecTaHOBKY  [ABOWMHbLIX
CUMBOJIOB OPTOTOHAMBHLIX KOOOB TAKYHD XKe, Kak
" B MHbOPMaLNOHHOM
nocnegoBaTenbHo-NapannenbHoM  nakeTe
OBOWYHBIX CUMBCNOB.

MepBbld GrOK CYMMUPOBAHUA NO MOLYNHO 2
5, B KOTOPOM CYMMUPYOT MO MOOynw ABa
KaxAbl JBOUYHBIA CUMBOM WMHOPMALMOHHOIO
nocneaoBaTenNbHO-NapannensHoro  naketa
OBOWYHBIX CHUMBOMOB C COOTBETCTBYHOLMM eMy
OBOWYHBIM CUMBOIIOM
nocneaoBaTenbHO-NapannensHoro  naketa
OBOMYHBIX CHMBOSIOB OPTOTOHAmMBHLBIX  KOLOOB,
obpasys Taknm obpasom
nocrnegoBarensHo-napannensHelid naker
ABOWYHBIX KOLWPOBAHHbLIX CHMBOIMOB.

PyHKUMOHanNBHO Brioku 1, 2, 3, 4 U 5 MOXHO
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peannzoBaTb, HanpUmMep, Ha MUKPOIBM.

FeHepaTop pPaclUUPSIWEro OpTOroHansHoro
Koga 6, kOoTopblA dhopMupyeT paclUMpAIOLL XA
OPTOroHarnbHbIA Ko MHPOPMALMOHHOIO NOToKa
nones3cearens.

Bropoi &nok cymmupoBaHua no mopynw 2 7,
B KOTOPOM  OCYLUECTBAAKT  pacluupeHue
OBOWYHBIX KOLWPOBAHHbLIX CUMBOIMOB
nocneaoBaTenbHO-NapannensHOro  naketa
nyteMm CyMMWPOBAHWA NO MOYyNo ABa Kawaoro
OBOWYHOrO KOAWPOBAHHOIO cUMBOMa c
OPTOroHarNLHbBIM KOOOM, Ha3HaYeHHbLIM
WHpopMaLMOHHOMY NCTOKY — Monk3cBaTens,
obpazya TakMm o©Opaszom WMHOOPMALWOHHLIA
nocnefosarensHo-napannensHeIi naket
paclWMpeHHbIX ABOWMHBLIX CUMBONOB. BTopoi
OnoK cymMmMupoBaHMA no mogynw 2 7 pabtoTaer
Ha 6onee BLICOKOW 4acToTe OTHOCUTENLHO
nepeoro 6noka cyMMUpPOBaHWA No MOAyNio 2 5.

[anee ycTpoWCTBO nepejadn curHana B
COOTBETCTBUM C  chur. 4 cogepxmt  Bnok
chopMmpoBaHus  nunot-curHanoe 8, N
moaynatopos S-1 - 9-N M N aHTeHH 10-1 - 10-N.

Brnok  chopMUpoBaHUA  MUNOT-CUATHANOB 8
hopMUpYET  NMUMAOT-CUrHaN AN KaKgoro
NPOCTPaHCTBEHHO-PAZHECEHHOIO  KaHana
nepefadYn ¢ Nepuvciom MOBTOPEHWS, KpaTHbIM
ONWTENBHOCTU  NaKkeTa [OBOWYHBIX  CMMBOMOB,
npuyeM BCe NWMOT-CUTHaNLI U pacluupALLIMe
KoObl Nonb3oBaTteNiel ABMAKTCH B3aWMHO
OPTOroHarbHbIMM.

Mogynatopel 9-1 - 9-N, B KOTOpGLIX
MOLOYNMPYHOT nocrnegoBarersHele rpynnsl
pacWMpPeHHbIX  ABOWMHBLIX GCMMBOIOB  KaXACMo
WHpopMaLMOHHCTO noToka Kaxaoro
nonLaceartens “ COOTBETCTBYHOLLME
NUMIOT-CUrHAnNGI.

AHTEHHBEI 10-1 - 10-N gna nepefadu

nocneaosaTenbHbIX rpynn PaCLLUMPEHHBIX
OBOWNYHbIX CVYMBOMNOB Kaxaoro
WHchopMaLMOHHCTO noToka Kaxaoro
none3acearens W COOTBETCTBYHOLWNX
NMIOT-CHUIHaNoB.

YCcTpoWcTBO  npyvema  curHana  ansg

peanu3aumMM  3asBnfemMoro  cnocoba B
COOTBETCTBUKM C© chur. 5 cofepwuT cnegyolive
6noku.

AHTeHHY 11 Ang npuema BXOAHOro curHana.

Hemogynatop 12 gna  Aemonynauuvu
NPUHATOrO cUrHana.

Koppenatop 13 BhblMMCNSAET KOPPenaumio
BXOOHOTO CWrHana ¢ paclMpaoWMM  KoOoM
MHOPMALMOHHOMO MOTOKa Mofb3oBaTens.

Koppenatopel 14-1 - 14-N  BbMUCNAKT
Koppenauuo BXOOHOMo CUrHana c
MUMNoT-CUrHanamm
NPOCTPaHCTBEHHO-Pa3HEeCeHHbIX KaHanoe 1 - N
COOTBETCTBEHHO.

[eHepaTophl OMNOPHLIX CUrHanoe 16
npegHasHadeHsl  4na  QopMUpOBaHKUA
pacLUMPSIOWEro Koga WHGOPMAaLWOHHOMO MoToKa
nore3oBarens [ nunoT-curHanoe
NPOCTPaHCTBEHHO-PA3ZHECEHHBIX KaHamos.

MprUeMHKUK noucka 15 ocyLlecTBNseT NOUCK U
BPEMEHHYIO CUHXPOHM3aUMio Kaxaoro u3 N
nepefaHHLIX NUNOT-CUrHAaNoB.

PopmMypoBaTenb NOCMNefoBAaTENbHOMO MNakeTa
BEKTOPOB  Koppenduun 17 pas3bueaet
nocnefoBaTensHOCTL BEKTOPOB KOppenayun Ha
Bbixooe Onoka 13 Ha nocnepoBaTenbHble
nakeTbl No N BEKTOPOB KOPpensauuni.

dopmuporaTeb
nocnegoearenbHO-NapannensHoro nakera
KoaphbHUMeHTOB Koppensuun 18, B KOTOPOM
YMHOXaKT NONAapHO KaxXabld BeKTOp Koppensauun
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nocnegoBarenbHoOro naketa BEKTOpPOB
Koppenaunm Ha BENUYNHLI,
KOMMNNEKCHO-COMNPAXKEeHHbBIS BeKTOpaMm

nMNoT-cMrHanos, KW GepyT peansHylo 4acTb
KaKOoro npowssegeHws, obpasya  Takum
obpascM nocnefoBaTensHo-NapannensHLIA
nakeT KoshPULMEHTOB KoppensaLun.

Brok nepecTaHoOBKU KOs UL MEHTOR
koppenaunm 20 ocyLlWecTBNAeT NepecTaHoBKY B
napannensbHbIX rpynnax
nocneaoBaTeNbHO-NapannensHoro  naketa
KOahOUUMEHTOB  Koppensaynn,  obpaTHyio
nepecraHcBke OBOWYHBIX CMMBOIIOB
UHDOPMaLMOHHOIO
nocrnegoBarensHo-napannensHoro nakera Ha
nepegaloLlel CTOPOHe.

PopmupoBarens
nocneaoBaTenbHO-NapannensHoro  naketa
OBOWYHBIX CUMBOMOB OPTOrOHAanbHLIX KOAOB 21
chopmupyeT  nocneaoBaTenbHo-NapannensHbIi
nakeT OBOWMHBLIX CUMBOMOB OPTOrCHAsNBHbLIX
KOOOB, COOTBETCTBYIOLMIA
nocnegoBarensHo-napannensHoMy nakeTty
OBOWYHBIX CUMBOMOB OPTOrOHAnNbHLIX KOAOB Ha
nepejailoLlell CTOpoHe.

B 6noke koppenauMd 22 BbMUCHAKT
KoppenAunl  nocnefdoBaTeNbHLIX  rpynn
nocneaoBaTenNbHO-NapannensHoro  naketa
KOShULMEHTCR Koppenauumn c
nocrnegoBartensHeIMU rpynnamm
nocneaoBaTenbHO-NapannensHoro  naketa
OBOMYHBIX CHMBOSIOB OPTOTOHAmMBHLBIX  KOLOOB,
obpasys napannenbHbld nakeT M3 N MArKMx
peleHnid, cooTBeTeTBYWMX N OBOMYHBIM
CUMBOMAM NapannensHoro WMHMopMaLMoOHHOTo
nakeTa Ha nepefawllel CTOpoHe.

BEnok napannensHo-nocneAoBaTenbHOro
npeobpasoBaHKs 23 OCYLIEeCTBNAET
napannensHo-nocneaoBarensHoe
npeobpasoBaHue MATKAX peLleHmi
napannensHoro naketa, chopmmpyet
nocrnegoBarternbHeld NakeT MAMKUX pPelleHni,
KOTOPLIA MCNONBL3YIOT AN NPUHATAA pPelleHus
o6 WNCXOOHOM nocrnegoBarensHom
WHPOPMALWOHHOM NakeTe Ha nNepefarllei
CTOPOHE.

PyHKUMOHanNBHO Bnokn 17, 18, 20, 22 n 23
MOXHO peanusoBaTb, Hanpumep, Ha MUKpoIBM.

Bnok npuHATKA pelueHns 24 Ha OCHOBaHWK
nony4eHHoro nocneaoBaTensHero nakeTta
MATKAX PeleHnA nNpuHUMaeT pelleHne ob
MCXOQHOM NOCnenosaTensHOM
WHPOPMAaLMOHHOM NakeTe Ha nepegatowei
CTOPCHE.

Ha cour. 6, 7, 8 npuBefeHbl peaynbTaThl

CpaBHeHWA anropuTMoB OpTOroHansHoH
paaHeceHHoM nepepadu npotoTuna 4l
3aABNAeMOro  TeXHWMYEeCKoro pelleHnd,
nonyyYeHHsle nyTem KOMNBKTEPHOTO
MOOEeNnMpoBaHNA.

Ha cwur. 68 npuveedeHbl KpuBble OUTOBOMK
BEPOATHOGCTM  OWWBKM nepef  AeKOAEpOM
Butepbn, roe A - anroput™m OpPTOrOHaNLHOR
pasHeceHHOW nepefdadn (npototun [2]), B -

anropuUTM™ OPTOroOHaNLHOM pAa3HECEHHOM
nepenayu no 3anensAeMomy cnocoby.
PesynbTarel  CpaBHEHWS  anropUTMOB

3afenaemoro cnocoba K NpoToTUNa NPUBEAEHbI
npM  WUCMONB30BaHWKM WX B MPAMOM KaHane
COTOBOW CUCTEMLl PagMoOCBHA3M G KOLOBLIM
pasfdeneHnemM KaHanoB no craHdapty 1S-95 [5,
CraHOapT  COBMECTUMOCTM  MNOABWXHOA 1
6a30BOW CTaHUMA ANA OBYXPEKMMHBIX COTOBLIX
LWMPOKOMNCINOCHBIX  CUCTEM C  pacliupeHrem
crexTpa TIA/TIA/IS-95-A, may 1985.
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Telecommunications Industry Association] ana
creafyloLMx NapameTpoB CUCTEMbI: ABE aHTEHHbI
Ha 0a30BOA CTaHUWMM, CKOPOCTE nNepegadq
nHpopmaymn 9600 kB/c, KaHan ¢ GensiM LLYyMOM
W NNOCKAMK  PSMIeSBCKUMKA  3aMUPAHUAMK G
yacTtoTon 77 Iu.

AHanua KpuebIX Ha ¢pur. 6 nokasblBaeT, UTo
npu pa3HeCBHHOI7I nepegave JvYepes Be aHTeHHbI
3afBnAeMuldl cnoco®  umeeT  nydlluve
XapaKTEpUCTUKA MO CPABHEHWIO C MPOTOTUMNOM.

BeposatHoctb ownbkn 10% sBnsetcs
paboyMM YPOBHEM BEPOATHOCTKM OWWOKA 0
dekogepa Butepbu aHanuanpyemoi cucTemel
cBg3n. [Ansa ykasaHHOW BepOATHOCTU OLIMOKK
BBIUMPLIL 3adBnaeMoro cnocoba no cpaBHeHUo
C MNPOTOTHIOM COCTaBNAeT npumepHo 2 ab.

Ha cpur. 7 npuBegeHsl KpUBLEIE BEPOATHOCTH
hpermoBon OLLINGKK cpaBHUBaeMbIX
anropuTMOB pasHeceHHOW nepefaqu-npuemMa.

M3 cpur. 7 BWOHO, YTO 3adABNASMbLIA cnocob
Mo CcpaBHeHW C npotoTunom obragaer
NyJYlMMK - Xapaktepuctukami. [Ona pabovero
YPOBHSA (DPeAMOBOA BepOATHOCTU OWKnBKM 1%
BBIMMDLIL 3as8BNAeMOro cnocoba no cpaBHeHWUo
C NpOTOTWNOM paBeH npumepHo 3 ob.

Ha cur. 8 npuBegeHbl KpuBble GUTOBOW
BEPOATHOCTU OWNBKK nocne Aeskoaepa Butepbu
CpaBHWBaAgMbLIX  anrOpUTMOB  PAa3HECEHHOW
nepena4un-npuema.

M3 chur. 8 BMAOHO, YTO 3aABNAEMEIA cnocob
Mo CPaBHEHWIO C NPOTOTUNOM TakKe obragaer
NyYlIMMK - Xapaktepuctukami. [Ona pabovero
YPOBHSA BEPOATHOCTUM OMTOBOA OWWOKM nocne
Jekogepa Buteptn 0,1% BbIMIPbIL
3agBngeMoro cnocoba Mo CPRaBHEHW ¢
NPOTOTUMNOM NpeBbilaeT 2 Ab.

B pesynstate nNpoBEOEHHOMO CRABHEHWA
3agBnAemMoro  cnocoba  OpTOroHansHOW
pasHeCeHHOW nepegadv-npuema  curHana B
COTOBOW CUCTEME pajVOCBA3W C  KOAOBLIM
pasfeneHveM KkaHanos ¢ NPOTOTUNOM U APYTUMU
WM3BECTHEIMMY TEXHUYECKUMI PeLIEHUAMW MOXHO
cdenartk BbIBOA O TOM, YTO 3assngembld cnocob
ofnagaer CyWecTBeHHbIM NPerMyLWecTBOM, TaK
Kak noaBonsfeT OAHOBPEMEHHO BC BpeMeHW
nepenatb yepea BCE
NPOCTPaHCTBEHHO-pasHeCeHHble KaHanbl
nepefaYn OavWH W TOT XKe WHADOPMaLUOHHLIA
NOTOK  OBOWYHBIX — CMMBOMOB. [lpK  aTOM
WHpOPMALMOHHLIE NOTOKWU, NepefaHHble jYepea
pazHble NPOCTPaHCTBEHHO-PA3HECEHHbIE
KaHanel, Npyv NpUeme He COo3LalT MoMex Apyr
Opyry, HEeCMOTPA Ha TO, UTO And nepegadu
WHpopmaL i B KaxKaom
NPOCTPaHCTBEHHO-PA3HECEHHOM  KaHarne
UCnonb3yeTcd OdWH WU TOT Xe pPaclUMpAOLLUEA
OpTOroHansHbli koa. B peaynsTate, faxe, Koraa
13-3a 3aMMpaHWA cUrHan nponajaeT BO BCEX
NPOCTPAHCTBEHHO-PAZHECEHHBIX KaHanax, Kpome
OAHOro, He NPOWUCXOOMT MOTEPU MHOpMAaLMK,

NOCKOIBKY yepes KKl
I'IpOCTpaHCTBeHHO-paBHECEHHbll:;l KaHan
WMHOPMALMOHHEIA  NOTOK  NepepaeTcs
NOMHOCTHH. PasHeceHHoe  oGbegWHeHWe

WHPOPMALMOHHOIS NOToKa, NepeJaHHoro Yyepes
NPOCTPAHCTBEHHO-PA3HECEHHBIE  KaHansl  C
HE33aBWCUMbIMW 3aMUPaHUAMA, MO3BONAET TAKUM
06pasomM 3HAYUTENBHC YMEHBLLIWTL BEPOATHCCTh
ownbkn npu  npueme  UHdopmauum  Bea
YBENUYEHWA OTHOLWEHUS CUrHan/LyM Ha BXoAe
NpPUeMHAKA. MonyYeHHbIA BLIMIPBIL B
NOMEXOYCTORYMBOCT NMPUBOANT K YBEITNHEHWUIO
eMKOCTH CUCTEME! CBA3N.

3asBnseMoe TeXHUYecKoe pelleHue, nocne
nofaqu 3asBku Ha usobpeTeHue B defepantHbii
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WHCTUTYT NPCOMBILLNEHHOK coBCTBEHHOGTH
Poccww, ©OyaeT npegnoxeHo EBponeickomy
WMuctutyty  CrangaptMsaunm B KavyecTBe
npegnoXxeHnsa K npoekty ctangapta UMTS.

®opmyna I/|306peTeHVIF|:

Cniocob OPTOrOHANBHOR pPasHeCeHHOH
nepefaqyn-npuema curHana B coToBOW cUcTeMe
CBHA3M C KOAOBLIM pasfeneHWeMm KaHanose,
3aKniYaLWUAcs B TOM, YTO Ha nepefalollei
CTOPOHE KaAOMY WH(OPMAaLMOHHOMY MOTOKY
OBOWYHBIX CUMBOMNOB KaXOoro NoMk3oBaTens
HasHaualoT pacLUMPAOLLUA opToroHaneHbIA KoA,
dhopmMupyoT N NpocTpaHCTBEHHO-Pa3HECEHHBLIX
KaHanoe nepedavd, OPMUPYIOT NWUNOT-CUrHan
ONg Kaxdoro npocTpaHCTBeHHO-Pa3HECEHHOIo
KaHana nepegavu, npuyem Bce NUNoT-CUrHans! 1
paclwupalwecs  Kogel  nonbaceartensi
ABMNSATCA B3AWUMHO OPTOrOHANbLHLIMK, Ha
NPWEMHOWA CTOPOHE OCYLLECTBAAKT MNpUeM W
Aemenynauuo nepefaHHblX  CUrHanos,
PopMUPYH  BXOOHOW cwrHan, dopmupytot
MANOT-CUrHanbl WU paclwmpsiownidcs Kogd ans
K2XKAO0ro WHOPMAaUWOHHOMO NOTOKa ABCOWMYHbLIX
CUMBOJIOB OAHHOIO MONb30BATENS HA NPUEeMHCHA
CTOPCOHE aHAanNoOrMyHO TOMY, KaK STO BbINOMNHEHO
Ha nepejaloleid CTOPOHE, OCYLLECTBNAT MNOUCK
W CUHXPOHW3aUUK kaxwaoro ua N nepedaHHbIX
NWNOT-CUrHanoB, onpeienas TakuM obpaaom N
NPUHATLIX BEKTOPOB nMNoT-CUrHanose,
BLIMUCNAT KOPPRENALUMIO BXOOHOIMO curHana c
pPacLLNPAWAM KOAOM Ha nochnefoBaTerbHbIX
WHTEpBanax AMUTerNbHOCTU ABOMHHOMO CUMBONA
NEUHAMaEMOro  MHOPMAaLMOHHOIO  MOTOKA,
obpasys  nocnegoBartenbHoCTb  BeKTOPOB
KOppenaunM, OTNnualoWics Tem, YTO Ha
nepefaroLlen CTOpPOHE KaKabIA
WHDOPMALMOHHBIA NOTOK ABOMYHLIX CUMMBOMOB
pasdueakoT Ha nocnefoBaTensHbIe
WHOPMaLMOHHbIE nakeTbl no N
nocneaoBaTensHO  PacnonNOKEHHLIX  ABOUYHBLIX
CUMBOMOB B KaXAOM,  OCYLECTBNAKT
nocnegoBarensHo-napannensHoe
npeobpasoBaHne ABOWYHBIX CYMBOMOB B KaX4oM
nocrnegoBarensHoM WHMOPMAaLMOHHOM NakeTe,
obpasys  WMHPOPMAUMCOHHEBIR  napannenbHbld
naketT n3 N OBOMYHBIX CUMBOMOB, MOBTOPAKT
WHhOpMAaUWOHHEIA napannensHeld nakeT N pas,
obpaays, Takum o0Opas3omM, WHDOPMAaLWOHHLIR
nocneaoBaTensHo-napannensHblid nakeT,
KOTOpbIA copepxkuT N napannensHoix W N
nocrnegoBarternbHelX rPynn BOWYHLIX CUMMBOMOB
Ha WHTEepBane ANWTENBHOCTU
nocnegoBarensHoOro MHHOPMAaLMOHHOTO NaKeTa,
Ong  KaKOoW  nocnejoBaTeNnbHOW  rpynnsl
VHDOPMaLMOHHOTO
nocnepoBaTensHo-NapaniensHoro  naketa
OBOUYHBIX CUMBOIMOB HopMUpYOT
OPTOroHansHbIA ko4 M3 N ABROWYHLIX CHUMBOMOB,
obpaays, Takm obpaaom,
nocnegoBartensHo-napannensHelid naket
OBOMYHBLIX CHMBOSMIOB OPTOTOHAmNLHEBIX  KOOOB,
KoTopbld cogepxuT N napannencHex u N
nocrnegoBarernbHeIX MRynn OBOWYHLIX CUMMBOMOB

OPTOTOHAmNBHBIX  KOAOB,  OCYLLECTEMSIT
NepecTaHoBKY  [OBOWMHBEIX — CHMBOMNOB B
napannentHbX — rpynnax — UHOPMALMOHHOTO

nocrnefoBaTensHo-napannensHoro naketa Tak,
Sarelel OBOUYHbIE CUMBOTH KaKaow
nocrneaoBaTenbHoM rpynnel He MOBTOPANMGH,
OCYLIECTBMSOT  MEpecTaHoBKY  ABOWYHbLIX
CMMBOMOB B MNOCNeAoBaTensHo-NapannerbHoM
nakeTe JABOWUHBIX CUMBONCE OPTOrGHANBHBIX
KOOOB, TaKYlo Xe, KaKk W B WHOPMALMOHHOM
nocnegosartersHo-napansensHoM  nakere
OBOWYHBIX CMMBOMOB, CYMMUPYIOT NO MOAYNKo 2
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KaKAbIA OBOWYHLIA CMMBOS WHPOPMALMOHHOIO
nocneaosaTensbHO-NapanniensHoro  naketa
OBOWYHbBIX CUMBOMOB C COOTBETCTBYIOLLMM emy
OBOWYHbBIM CYMBOINOM
nocneaosarenbHo-NapaniensHoro naketa
OBOWYUHBIX CUMBOMOB OPTOrOHAMBHLIX KOAOB,
obpaays, TaKUM obpasowm,
nocnefoBatensHo-NapannensHeli naket
OBOWYHBIX KOAWPOBAaHHbIX CUMBOIOB,
OCYLECTBMAKT  pacluupeHve  ABOWYHbIX
KOAWPOBAHHBIX CUMBONOB
nocneaosaTenbHO-NapannensHoro naketa
nyTeM CYMMWPOBAHWA NO MOZYNO 2 Kax4oro
OBOWYHOMO KOAWPOBAHHOIO  GWMMBOMA  C
OpPTOroHaNbHbLIM KOAOM, HasHa4YeHHbIM
WHDOPMALMOHHOMY  NOTOKY  MONb3OBATENA,
obpa3syd, Takum obpazoM, WMHpOPMAaLWUOHHLIA
nocnefoBatensHo-NapannensHLIi naket
pacLIMpeHHbIX ABOWYHBIX CUMBONOB,
NUNoT-cHUrHan ans Kankaoro
NPOCTPaHCTBEHHO-Pa3HECEHHOTO  kaHana
nepeaaqn opMUpPYIOT ¢ NeprofoM MOBTOPEHUS,
KpaTHbIM  ANATENBHOCTM  NakeTa  ABOWMMYHbIX

CHMBONOB, HasHavatoT KaxKgon
nocnegosarensHoR rpynne pacllnpeHHbIX
OBOMYHbBIX CHMBOINOB WMHOPMALMOHHOTO

nocrnefoBaTensHa-napannensHoro naketTa ceol
NPOCTPAHCTBEHHO-PASHECEHHBIA  KaHar,
MOLZYNUPYWOT U nepepjaloT  depes N
NPOCTPAHCTBEHHO-PA3HECEHHBIX  KaHaros

nepejayn OAHOBpPEMEHHO BO BpeEMeEHN
nocnejoearerbHble rpynnel paclMpeHHbIX
ABOMYHbIX CMMBOIIOB Kaxaoro
I/IHq.)OpMaLI.I/IOHHOFO noToka Kaxaoro
nonk3oeartens 2l COOTBETCTBYOLL e

nUNoT-cUrHan.l, Ha I'Ipl/IEMHOﬁ CTOpOHE

NocrNefoBaTENEHOCTE  BEKTOPOB  KOPPENALK
pa3buBaloT Ha nocrnefoBartenbHLe NakeTh no N
BEKTOPOB  KOPPREMALUM, YMHOXAT  KaxXabli
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BeKTOp KoppenaLum Ha BENAYUHLI,
KOMMMEKCHO-CONPSXEHHbIE NMPUHATLIM BEKTOpam
MWNoOT-cMrHanoB, KW OGepyT peanbHyl 4acTb
KaMgoro npouseedeHus, obpasys, Takum
obpasomM, nocregoBaTentHO-NapannenbHbIA
nakeT koachchULMeHTOB Koppenauuu,
OCYLLBCTBAAT NepecTaHoBKY B NapannentHbiX
rpynnax nocnefoBaTtensHo-NapannensHoro
nakeTa kospuUMeHTOB Koppensayun, obpaTHyto

nepecTaHoBKe JBOWHHBIX CMMBONOB
UHOPMALMOHHOTO

nocnefoBaTtensHo-NapannensHoro nakera Ha
nepegarollei CTOPCHE, hopMUpYOT

nocnegoBaTeNsHoO-NapannensHeld naket
ABOWUYHBIX CWMMBONOB OPTOrOHarnbHbIX KOOOB,

COOTBETCTBYIOLLMIA
nocneaoBaTensHo-napannensHoMy nakety
CAMBOOB OPTOroHanNbHbLIX KoOoB Ha

nepefarcllen cropoHe W codepxawmid N
nocnefoBatenbHelX U N napannensHbIX rpynn
JBOWYHBIX CWMBOMOB OPTOTOHAmNBHBLIX KOOOB,
BbIMUCMISIOT KOPPenAUnio NocnefoBaTenbHbIX
rpynn nocneaoBaTensHo-napannensHoro nakera
KoachchrumneHToR Koppenauumn c
nocnegoBarenbHeIMU rpynnamMu
nocnegoBaTenbHO-NapannensHoro  naketa
CUMBOMOB OPTOrOHanbHBIX KoAoB, o0bpaaya
napannensHbold nakeT 13 N MArKUX pelleHui,
COOTBETCTBYIOWMX N ABOMYHBIM  CHMBONAM
napannensHoro MHOPMaLMOHHOIO nakeTa Ha
nepefalled  CTOpoHe,  OCYLLECTBRSIOT
napannensHo-nocnefoBarensHoe
npeobpasoBaHue MAMKAX peLueHWA
napannensHoro naketa, hopMrpys
nocnefoBartenbHbId NakeT MATKUX peLleHK,
KOTOPbLIA WUCMONL3YIOT ANA NPUHATUA peLleHns
o6 UCXOAHOM nocnefoBartensHOM
WHPCPMaLMOHHOM nakeTe Ha nepepatollen
CTOpPOHE.
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Boracrense Kopperaima MOCREA0RATETRHO-TTAPATANEN BHOTO nakeTa
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