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B. 1O. IMak — marucTpaHT kadheapbl MEAULMHCKON paayoanekTPOHNKM
B. ®. Muxaunoe (p-p TexH. HayK, Npod.) — HAY4HbIA PyKOBOAMTENb

UCCNEAOBAHUE XAOTUYECKUX AETEPMUHUPOBAHHbIX CUIHAINOB B KB AUANA3OHE

B nocnepaHue rogpl nccnegoBaHne AMHaAMUYECKOro Unn « AeTEPMUHMPOBAHHOMO» Xaoca (OX) sensetcs
OOHUM M3 Hanbornee SPKUX U UHTEHCMBHO Pa3BMBAOLLMXCS HAYYHbIX HanpaBfeHun B 06nactn HEMMHENHbIX
konebaHui. PaspabaTbiBaeMble Ha OCHOBE 3TOrO SIBIMIEHNS TEOPUM 1 NOAXOMbI MOTYT NPUBECTU K MOSIBNEHMIO
HOBbIX TEXHOMOMiA. Takum 0Bpa3om, BCTan BONPOC O NpaKTM4ECKOM Ucnonb3oBaHuu [1X, B nepyto ovepesb B
TENEeKOMMYHVKALMOHHBIX CUCTEMAX.

WHTepec K TeMe B 3HAUMTENbHOWM CTENEHW ONpeaenseTca TeM, YTO Aaxe NpocTeilne XaoTudeckue
CUHXPOHU3UpyeMble cucTeMbl 06naaatoT onpeaeneHHon CTENeHbI0 KOHUAEHUManbHOCTU. Pedb ugeT o Tom,
4TO NOCTOPOHHWI HabnogaTenb fomkeH obnaaaTb AOCTAaTOMHO NOAPOGHON MHAOPMaLmen 06 ncnonb3yemon
B nepefaTymke XaoTUYECKO cucTeMe, 4Tobbl MMETb NOTEHLMamNbHY0 BO3MOXHOCTb ANS OpraHu3auun nepe-
XBaTa 3ToN UHopMaLmK.

[leTepMUHMPOBAHHBIN XaoC €CTb PeLLeHne HeNMHENHOro AnddepeHLnanbHoOro ypaBHEHNUS (MK UX CK-
CTEMbI), OMUChIBAOLLErO HEKOTOPYKD aBTokonebaTenbHyo cuctemy. Ha Bbixode 3TOi CUCTEMbI BOCTPOU3BO-
QMTCS HENEPMOANYECKMIA NPOLLECC (HANPsKEHME, TOK), MO CBOMM CTaTUCTMYECKMM XapaKTepucTikam 6rn3kuil
K wWymoBoMy. B otnmumne ot umncposbix cxem, dopmupytowmx MCI, xaoc peanusyetcs aHanoroBbIM1M MeTO-
[amu.

[ins peanu3auum HETPaAULUMOHHBIX anropuTMOB 3anuci, XpaHeHus, 06paboTku u nepegaym uHhopma-
WK, UCMONb3YIOLLMX CBOMCTBA XAOTUYECKOW AWMHAMWKM CUCTEM, Heobxoaumbl reHepaTopbl xaoca (MX) —
YCTPOWCTBA, NpeobpasytoLye 3HEPTUIO, B3ATYIO OT HEKOTOPOTO BHELLUHErO UCTOYHMKA, B SHEPIUKD XaOTUYECKMX
konebaHuit.

HernuHelnHble CUCTEMbI C XaOTUYECKON OMHAMUKOM MOTYT UMETb MaTemaTuyeckoe onucaHue Asyx Bu-
[0B. CuCTeMbI C HEMpepbIBHLIM BPEMEHEM OMUCHIBAIOTCS A depeHLmManbHbIM1 ypaBHEHUSIMI BULA

S t(m).
dt
roe M — BEKTOp NapaMeTpoB HENMHENHOM dyHKUMK f(X), 1 MOryT ObITb (OM3MYECKM peanm3oBaHbl Ha aHanoro-
BbIX 3MIEKTPOHHbIX YCTPONCTBaxX. CUCTEMbI C ANCKPETHBIM BPEMEHEM OMMUCHIBAKOTCH PA3HOCTHBIMU YPaBHEHW-
MU, AN ux peanusauyun Heobxoguma annapatypa uudposoit 06paboTkm curHanos. [Ans ¢opMupoBaHus u
06paboTKM XaOTMYECKMX CUTHANOB HA OTHOCUTENBHO HEBBICOKMX YacToTax (amana3oH KB) yoobHee mcnonb-
30BaTb CUCTEMbI C AUCKPETHBIM BPEMEHEM.

Mepenaém K pacCMOTPEHU0 CnocobOoB CKPbLITONM nepedayn MHAOPMALMM Ha OCHOBE XaOTUYECKOW
CUHXpOHM3aLunM. HauHEM C pacCMOTPEHWS pexuma MOMHOM CUHXPOHW3ALMKM, NOCKONbKY GOMbLIMHCTBO 13-
BECTHbIX CNOCOBOB U YCTPOMCTB OCHOBAHbI UMEHHO Ha 9TOM TUME CUHXPOHHOMO NoBefeHus. Mcnonb3oBaHue
MOJSTHOM XaOTUYECKOM CUHXPOHM3AUMM AN19 CKPLITOW nepefayn uHpopMaumun nogpasymMeBaeT Hammume, Kak
MWHUMYM, ABYX OLHOHAMPaBMIEHHO CBA3AHHbIX MOEHTUYHBIX Xa0TUYECKNX reHepaTopoB. MpeanoxeHo aocTa-
TOYHO MHOTO TaKuX crnocoboB CKPLITON Nepefaym AaHHbIX. JTO, B NEPBYH Ovepedb, XaoThieckash Mackupos-
Ka, NepekrioYeHne XaoTUYECKNX PEXUMOB 1 Ap. Ha oCcHOBE 3TWX METOAOB OblNO NPeasiokeHO MHOXECTBO
cnocoboB CKPbITON nepeaayn gaHHbIX. [03TOMy pacCMOTPEHUE OCHOBHbLIX MPUHLMMNOB PaboThl TakX CXEM
SBNSIETCS 04YeHb BaxHbIM. OCcTaHOBKUMCS Ha HUX Bonee nogpobHo.

XaoTnyeckas MackMpoBKa — OOMH U3 NepBbiX M Hambomnee NpoCTbIX CNOCOBOB CKPbLITON nepegayn
AaHHbIX. puHUMNManbHas cxema peanusauun 3toro cnocoba npusedeHa Ha pucyHke 1. Ha nepepatoLiein
CTOPOHE MH(POPMALMOHHBIA curHan m(t) nogmelwBaeTcs B CyMMATOpe K HECyLeMy CurHany, reHepupye-

MOMY NnepefaroLlen XaoTUYeCKon CUCTEMON X(t), W Janee nepenaeTcs no kaHany cessn. B npuémMHuke ocy-
LeCTBNSETCA NOHAs XaoTUYecKask CUHXPOHW3aLMS HAXOAALLErocs B HEM XaoTMYeCcKoro reHepatopa u(t) ¢
MOMOLLbIO NMPUHUMAEMOrO CUrHana, B pesynbTaTe Yero AMHamuka NpUHUMAlOLLEro reHepaTopa CTaHOBUTCS
WOEHTUYHOWM AMHaMUKE nepeparowiero. [1eTeKTUpOBaHHbIA curHan m(t) nomyyaetcs nocne MpOXOXAEHWs



Yepes BbluMTalOLLEE YCTPOICTBO KaK PasHOCTb MEXAY MPUHUMAEMbIM CUTHANOM U CUHXPOHHBIM OTKIMKOM re-
HepaTopa Xaoca B NpUeMHIKe.
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Puc. 1. Cxema ckpbITOM nepegaym MHGOpMaLIM C MOMOLLbIO Xa0TUHECKON MACKMPOBKH
(CS - nonHas xaoTu4yeckast CUHXPOHW3aLms)

B Hauane 90-x rogoB XX B. 66110 NpeAnoXeHO, MOMUMO XaOTUYECKON MACKMPOBKM eLe HECKOIbKO
CnocoboB CKPbITOM Nepeaayn AaHHbIX, 00beANHEHHbIX OOLLMM Ha3BaHWEM «NEPEKMOYEHNE XaOTUYECKUX pe-
xumoBy [145]. OgHa 13 cxeM NEPEKITHYEHNS Xa0TUMECKMX PEXMMOB NPUBEAEHA HA PUCYHKE 2.
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Puc. 2. Cxema ckpbITON nepeaayun MHGOPMaLMM Ha OCHOBE NEPEKMIOYEHNS XAOTUYECKUX PEXIMOB

MNepepatoLLiee YCTPOMCTBO COLEPXKMUT [iBa XaOTUYECKUX reHepaTtopa, X, (t) n X, (t), koTopbie Moryt

ObITb Pa3HbIMIA UK OAWMHAKOBLIMUM, HO C Pa3NUYalLLMMIUCA NapameTpamu, OOHAKO B MHTepecax KOHUAEH-
UManbHOCTU nepefayn AaHHbIX NPeanoyTUTENbHEE UCNONb3oBaTh nocnegHue; bonee Toro, CUrHanbl, reHe-
puUpyeMble 3TUMU CUCTEMAMU JOMKHBI UMETb CXOLHbIE CMEeKTpanbHble U CTaTUCTUYECKMe cBOWCTBA. ones-
HbIA LMppoBON curHan m(t) , NpeacTaBneHHbI NOCNeaoBaTensHOCTLH BuHapHbIX 6utoB 0/1, ncnonbayeTcs

ANS NepekrnioveHns nepesaBaeMoro CUrHana, T.€. CUrHan, NpoM3BOAMMBIN NEPBbIM XaOTUYECKUM reHepaTo-
POM, KOAMPYET, Hanpumep, BuHapHbln BuT 0, @ curHan oT BTOPOro reHepaTopa Xaoca COOTBETCTBEHHO — Bu-
HapHbI BUT 1. MonyyeHHbIN Takum 0bpa3oM CUrHan nepegaeTcs no kaHany CBA3V Ha NPUHUMAKOLLEE YCTPOW-
CTBO. B 3aBMCMMOCTM OT ynCra reHepaTopoB, HAXOAAWMXCSH HA NPUHUMAIOLLEN CTOPOHE KaHamna CBA3W, pas-
NNYaKT HECKOMbKO CXEM CKPbITOM Mepeaayn AaHHbIX Ha OCHOBE MEPEKNOYEHNSt XaOTUYECKUX PeXUMOB. B
CXeme, NPeACTaBNEHHON HA PUCYHKE 2, MPUHUMAIOLLEe YCTPOMCTBO COAEPKUT OOMH XaOTUYECKWUA reHepaTop

x(t), NOEHTUYHBbI MoBOMY M3 NepedatoLmx, HanpuMep nepsomy. MapameTpbl reHepaTopoB AOMKHbI ObITh
BbIOpaHbl TakuM 06pa3om, 4ToBbl reHepupyeMble UMK CUTHaMbI MPUBOAMAN K BO3HUKHOBEHWIO pexuma nos-
HOM Xa0TUYEeCKON CUHXPOHM3ALMM INLWb B TOM CRy4ae, eChiv nepesaétcs Tonbko GuHapHein 6ut O (unm Tonb-
KO GMHapHbIN 6UT 1). Tak e Kak 1 Npu XaoTU4ECKO MacKMPOBKE, BOCCTAHOBNEHHbIN curHan m(t) nonydya-
eTCA nocre NPOXOXOEHUsS Yepe3 BbluuTalollee YCTPOACTBO CUrHana, nepefaBaeMoro no kaHany cBssu, U
CMHXPOHHOIO OTKMMKA Xa0TUYECKOro reHepaTopa NPMHUMALOLLEro YCTPOMCTBA.



[IMHaMUYECKNA XaoC U CUCTEMbI CBSI3N C XaOTUYECKUMM KonebaHMsIMM [atoT HOBbIA BUTOK B MCTOPUM
paanoTexHUKW. [lanbHenwwme nccrenoBaHus NIPUMEHEHWS 3TOTO SIBNEHNS 4N obecneyeHnst paamnocesian nos-
BONAT €03aTh Gonee HaaexHble, KOMNAKTHbIE CUCTEMbI CBS3M, 0BEeCneumBatoLLMe BbICOKYHO CKOPOCTb nepe-
[a4m MHGopMALWK.



