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YCJIOBUE OBECIIEYEHUSI SHEPTETUUYECKON CKPBITHOCTH XAOTHYECKHX
CHUT'HAJIOB ITPU NTEPEJJAYE KOHO®OUAEHIINAJIBHOU HH®OPMALIUN

Paccmompeno ycnosue obecneuenus sHepeemuyeckoli CKpblMHOCMU nepedayu uHgopmayuu 8 KOHQuU-
OCHYUANbHOLL cCUCmeMe CB53U HA OCHOBE CUCHAILHBIX KOHCMPYKYUL peanuzayuii OuHamuyeckozo xaoca. 1lo-
KA3ana 603MOACHOCHb UCHONb308AHUS MHO20YPOBHEBbIX NOCIe008AMENbHOCEll 8 Kauecmee paculupsouux
nOCAe008amMeNbHOCeN UHPOPMAYUOHHO20 CUSHANA Ol NOGbLULeHUs CKpblmHOcmu nepeoayu. Ilposedeno
UMUMAYUOHHOE MOOEAUPOBAHUE CUCTNEMbL CE53U C XAOMUYECKUMU CUSHANIAMU.

Knrouegsie cnosa: ckpvimuocmo, 6aza, Kanas, Xaoc, CUSHAIL, CUCHamypa.

IMocTanoBka nmpo6JieMbl B 001leM BH/€E U ee
CBSI3b € BaKHBIMH HAYYHBIMH U NPAKTHYECKHMU
3amayamu. OIHUM W3 HamboJiee BaXKHBIX TpeOoBa-
HUH, peabsBIsSeMbIX K KOHPHUIESHIMANIBHOU CUCTe-
Mme cBs3u (KCC) sBnsiercss obecrievueHre 3aJaHHOM
MOMEXO03aIIMIIIEHHOCTH, KOTOpas XapaKTepusyeT
CMOCOOHOCTb CHCTEMBI BBIMIOJIHATL CBOM 3aJadyu C
3aJaHHBIM KaueCTBOM B YCJIOBHUSIX PagHO3JIEeKTPOH-
Horo nonasiyieHus (POIl) n HecaHKITMOHMPOBAHHOTO
noctyna (HCH) [1]. POIT u HC]] opranuzyercs pa-
nuotexHuueckor passeakoir (PP) mpotmBobGop-
CTBYIOIIEH CTOPOHBI, KOTOpasi BKJIIOYAeT TPH OCHOB-
HbI€ 3a/1a4U:

1) obHapyxenus ¢akra padorel KCC;

2) uneHTUUKALMS CTPYKTYphl U MapaMeTpoB
CHTHAJIOB-TIEPEHOCUHKOB;

3) packpeiTHEe CMBICIOBOTO COAEpIKaHUs mnepe-
XBau€HHOTO COOOLIEHHSI.

Cnocobnocte KCC mpoTHBOCTOSITH MepaM pa-
nuoTexHuueckor pazseaku (PP) — 3To ckpbITHOCTS,
KOTOpasi sIBJIsieTcsl OJHUM M3 TJIaBHBIX TMOKazaTresei
MoMeXxo3allriIeHHOCTH. B cooTBeTcTBUM C 3anaua-
MU paauopasBelKd MOXKHO BBIIEJUTb CleAyloLue
OCHOBHBIE BUIIBI CKPBITHOCTH [1]:

— BHepreTUYecKas;

— CTPYKTYypHasi;

— UHPOpMaLMOHHAS.

JpyruM BasKHBIM TMoOKa3aTesieM TOMeXO03alliu-
LIEHHOCTH SIBJII€TCS IOMEXOYCTOHYMBOCTh, KOTOpas
XapaKTepu3yeTcst CIOCOOHOCTBIO CHCTEMbI CBSI3H
HOpMaJibHO (PYHKLIMOHMPOBATb, BBIMOJHSS 3aAayu
Mo npuemMy UHpOpMauuu B yCIOBUSAX JEeHCTBUS pa-
JUOTOMeEX, B TOM YMCIIe, PpeJHAMEPEHHbIX.

AHaIu3 nocjJeJHUX HCCJIEAOBaHMIl H MyO/n-
kanmii [1-3] mokasbiBaeT, UYTO SHEpPreTuyecKas
CKPBITHOCTb HaIlpaBJieHa Ha CYLIECTBEHHOE 3aTpya-
HeHUe OOHapyxeHMs curHana paboraromeii KCC
cpeactBamu POII — pa3BeablBaTeNbHbIM NPUEMHbBIM

ycTpoiicTBoM. JlaHHBIM BUI CKPBITHOCTH B OCHOB-
HOM o0ecreunBaeTcss 3a CHET OJHEPreTHYecKOM
CKPBITHOCTH  CHUTHAJIOB-TIEPEHOCUYMKOB ¢  0a3oii
B>>1. Tak B TeXHOJIOrMH MHOTOCTAHLIMOHHOIO
JIOCTyINa ¢ KOAOBBIM pasnesieHueM kaHaioB CDMA
(Code Division Multiple Access) nns 3ToW 1
MpUMeHsIoTCs  IyMornoo0Hble  curHaibl  (LLITIC),
(hopMupyemMble Ha OCHOBE JIBOUYHBIX PACIIHPSIO-
UMX mocieaoBareabHocTe Yomma — meroa DSSS
(Direct Sequence Spread Spectrum). Ilpu 3ToM 3a-
KOHOMEpPHO, UYTO YBeJMYeHHe JHepPreTU4ecKon
CKpPBITHOCTH Tiepedadd JIOCTUraeTcs 3a CYeT OO0Jb-
mieii 6a3bl cUrHana-MepeHoCUrKa, T.e. Y4eM Ooliblie
pacnpe/iefieHle Hepruy CUrHaia B OoJblied mosoce
YacTOT, TeM MEHbIIle BEpOSTHOCTh €€ OOHapy:KeHHs
pa3Be/bIBaTeNIbHBIM MPUEMHBIM ycTpoiicTBoMm POII Ha
(hoHe nomex.

B cnydae nepexBara cooOIeHUsI CTPYKTypHast
CKpPBITHOCTh HarpaBiieHa Ha 3aTpyIHEHHE H3Mepe-
HUSl TIapaMeTpoB CHUTHajla-NepPeHOCUYMKa U HIIEHTH-
(vkauuy CcTpyKTYpbl curHana. Jlns moBblmeHUs
CTPYKTYpPHOM CKPBITHOCTH IieJiecooOpa3HO TMpuMe-
HEHUE CUTHAJIOB CO CJIOKHOW M U3MEHSIEMOU CTPYK-
TYpOMi, 4TO AaéT BO3MOXKHOCTb, B MEPCIEKTHUBE, CO-
3/1aBaTh CUTHAJIBI-IIEPEHOCUYNKHU C KPUMNTO3ALIMUILICH-
HOH CTPYKTYpOH Y€ Ha NEepBOM YPOBHE MOJENIM
OSI. Oanum U3 nyTei pellieHus JaHHOH MPoOeMbl
SIBJIICTCS UCTIOJIb30BaHKUE HIMPOKOIOJIOCHBIX CHTHA-
JIOB Ha OCHOBE peajiu3aliii [IYMOBOrO CHUrHaja
(Hanpumep, auHamuueckoro xaoca) [3]. B paborax
[4, 5] misi - noctpoenus  KCC MoKa3aHbl
BO3MOXKHOCTH IO (POPMHUPOBAHUIO MHOXKECTB CHT-
HaJIbHBIX KOHCTPYKIIMI C TIOMOIIBIO IITyMOBBIX CHI-
HaJIOB, KOTOpbIE JUIS MPOTUBHUKA SBIISIOTCS CUIHa-
JJaMU C HEU3BECTHOM CTPYKTYpOW, MO3TOMY TMOTEH-
LMaJIbHO MOTYT OOecCreunBaTh BBICOKYIO CTPYKTYp-
HYIO CKPBITHOCTb, a TaKyK€ COXPaHIIOT CBOHCTBO IO
00ecreYeHnI0 PHePreTUYecKol CKPBITHOCTH aHallo-

36ipnux naykosux npayo OHATPA Ne 2(3) 2013



Onecbka IeXaBHa aKaJeMis TEXHITHOTO PETYITFOBAaHHS Ta SKOCTi

FMYHO ULIyMOMOJOOHBIM CHUrHajaM Ha OCHOBE
JBOMYHBIX  TOC/IeIOBaTeNbHOCTEHl B cHCTeMe
CDMA.

HNudpopmallmoHHass CKpPBITHOCTH B OCHOBHOM
peanmzyeTcd Ha BepXHUX YpoBHAX Mozenn OSI u
TpeOyeT MpUMeHeHHs] KpUNTOrpagruuecKol CUCTEMBI
[2].

Lenbto craTbu siBisieTcs: oToOpakeHHe Toro ¢ak-
Ta, YTO B KauecTBE pAaCILIMPSIOLIMX MOCJeA0BaTeNb-
HOCTed MOTYT HCIMOJIB30BAaThCS MHOTOYPOBHEBbIS
TICEeB/IOCITyYalHbIe TIOCIIEIOBATEILHOCTH, cHOPMHUPO-
BaHHblE HA OCHOBE ILIyMOBOTO CHTHania, BbIOOp KOTO-
PBIX OCYUIECTBIISIETCS CITyYalHBIM 00pa3oM METOI0M
repebopa ¢ TpeOyeMbIMH CHEKTPaIbHBIMK CBONCTBA-
mu. JlaHHas MeTonmka BbIOOpa paccMOTpeHa NpH Mo-
CTPOEHUH KOH(UIEHLMANBHBIX CUCTEM CBSI3M B pabo-
tax [4, 5, 8]. B [6] moka3aHO, YTO HCITOIL30BAHLE
MHOTOYPOBHEBbIX MOCI/IeIOBaTEIbHOCTEH MO cpaBHe-
HHIO C IBOMYHBIMH CHUTHAJIAMU B CHCTEMaXx C MPSIMbIM
pacIIMpeHreM CIeKTpa CYIIECTBEHHO YBEJIWYMBAET
CTPYKTYPHYIO CKpPBITHOCTH TepeAaBaeMbIX CHTHAJb-
HBIX KOHCTPYKLIMM.

HN3noxenne ocHOBHOro Matepmuana. OueBna-
HO, 4YTO OOecrieueHre SHEPreTHYecKOW CKPhITHOCTH
LIYMOBOTO CHTH&Jla C TMpsSIMbIM paclIMpPeHUEM
crieKTpa 0OOCHOBAHO TMpPH YCJIOBHM, YTO MOJE3HBIH
YPOBEHb TepeaaBaeMoro CcurHajia COHW3MEpPHUM C
YPOBHEM UIyMa WM MEHbINE €ro, T.e. COOTHOIIEHHE

CUTHAJI/IITyM W <l1. Torna pabota craniuu POIT o
0OHapyXeHHIO TlepeAaBaeMoro CUrHasia OyJer cyiie-

cTBeHHO 3aTpyaHeHa. Oxnako npu h> — 0 HeobXo-
JUMO UMETb MPEICTaBIeHUE O BO3SMOXKHOCTH CUCTe-
MBI 00ecrieunTh TpeOyeMyr0 MOMEX0YCTOMUNBOCT C
YYeTOM 3HaueHUs: 0a3bl NIMPOKOTOJIOCHOTO CUTHAJIa
B . U3 Bbllmecka3aHHOrO ClIEyeT, YTO aKTyalbHbIM
Ui mpoTuBoAelcTeus PP sBnsioTcst uccnenoBanus
MO CO3JIaHHIO METOJIOB Tepeayuu, KOTopble obecrie-
YMBAIOT TOBBIIIEHWE pPa3JIMYHBIX  T[OKa3aTenei
CKPBITHOCTH.

Llenbio cTaThy sIBASIETCS OLIEHKA B3aUMOCBSI3U
SHEPreTUUECKON CKPBITHOCTH Tepedavd M MOMeXo-
YCTOMUMBOCTH MNpU Pa3ivyHbIX 3HA4YEHUsX Oasbl
LIYMOBOro curHana. B kauecTBe MHCTpyMeHTa uc-
cle/JoBaHus BbIOpaH METOJ] MMUTALMOHHOTO MOjie-
JIMPOBaHUS.

MeToabsl MOAYJIAIIMH HA OCHOBE LIHPOKOMO-
JIOCHBIX XAOTHYECKHX cHrHauoB. Paccmorpum
LTYMOBOW CHTHaJl HA OCHOBE AMHAMUYECKOTO Xaoca.
DopMHUpPOBaHHE XAaOTUYECKUX CHUTHAJIOB MOXET
ObITh peaJIn30BaHO annapaTHbIM UK NPOrpaMMHbIM
Crnoco0OM C TIOMOLIBIO COOTBETCTBYIOLIMX T'eHepa-
TopoB. Hebonblive u3MeHeHUs MNapaMeTpOB WU
HayalbHBIX 3HAUYEHWH reHeparopa MPUBOAAT K CYy-
LIECTBEHHOMY W3MEHEHHIO (OPMBbI F€HEPUPYEMOTO
KoJsiebaHusl, YTO JaeT BO3MOXKHOCThH (popMUpOBaHUS

W BBIOOpa pa3IMYHBIX pealM3aluii XaoTHUYECKOro
npowecca.
B paGote ucronb3yercst mporpaMMHbIiT criocod

reHEpUpOBaHUA XaOTUUYCCKOI'O KoJiebaHus xn , KO-

TOPBI MOXKET OBITh PEealn30BaH B COOTBETCTBUH C
HEKOTOPBIM Pa3HOCTHBIM YPaBHEHHUEM

xn+l :f(xo;xn;a)’ (1)
rie f(-) — HenvHelHas (yHKUMS OTOOpaKEHWS;
a — ynpaBisiOWMA mapameTp, X,, X,, X,

HayaabHOE, TEKYyIlee M TOCIEyIOHe 3HAUYEHUS
win X(¢) B cooTBeTcTBMU ¢ AU PepeHInaTbHBIM
ypaBHEHHEM BHJIa

dx(% =F [x(t); m] , 2)
t
rae F' HenmvHeWHBIN omepaTop; m — yIpaBstOLAi

napamerp.

DopMupoBaHUE XaO0THUECKOTO CUTHAJIA OCYIIIe-
CTBMMO C TIOMOIIBIO TPOCTEHMINIEr0 MaTeMaTHIECKO-
ro BeIpaKeHUS [2]

X, =ax,(1-x,), 3)
rae a — ynpasnstowuii napametp. Ha puc. 1 mpuse-
JIeHa LIEHTpUPOBaHHas peajln3alus CUrHasa x(t) Ha
BbIXOJIe reHeparopa xaoca (3) npu HayajabHOM 3Ha-
yenuu X,_ = 0,5 u a= 3,9, koropelii o cBoemy

anroputMy (OYHKLHOHUPOBAHHUS SIBIIsIETCS AeTEPMU-
HUPOBAHHBIM YCTPOWCTBOM.

®dopmupyemble 10 TaKOMY allrOpUTMy Kosieba-
Hus 001aJal0T BCEMU CBOMCTBAMM LIyMONOAOOHOTO
CUTHaJIa, TAaK KakK JAJ1sl HUX XapaKTepHO:

1) HemeproOANMYHOCTh TPAEKTOPHIl BO BPEMEHH;

2) DKCIOHEHIIMAIBHO ~ CIajaromas  KoppeJsis-
LMOHHas QyHKUUS;

3) cryIoWHOW  HENpepbIBHBIA  CHEKTP MOII-
HOCTHU.

Cpenu METO0B MOIYJISILIMK CUIHANA Ha OCHOBE
LIMPOKOMOJIOCHBIX XA0THMYECKUX CUTHAJIOB MOXKHO
BBIIETUTS [4]:

1) XaoTHuYeCKyt0 MackMpOBKY, MPU KOTOPOI MH-
(hopMaLIMOHHBII CUTHAI CYMMUPYETCS ¢ Xa0TUUECKUM
CUTHAJIOM W MepeqiaeTcs B KaHasl CBSI3H;

2) mepeKioueHrne XaOTHYECKUX PEXKUMOB —
JBOUYHBIM CUMBOJI MHPOPMALIMOHHOTO cUrHana «1»
KOJIUPYETCsl OTHUM THUIIOM XaOTUYECKOTO CUTHAJIA, a
cumBoIl «0» — Ipyrum;

3) MHBEpTHpPOBaHUE XAOTHMUECKUX CUTHAJIOB —
JBOUYHBIM CUMBOJI MHPOPMALIMOHHOIO curHana «1»
KOAMPYeTCs peau3alueil XaoTHYeCKOro CUrHania, a
cumBon «0» — TOH ke peanuzaluel, HO C UHBEPTH-
pOBaHKEM 3HAUCHUI OTCUETOB CUrHAJA.
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Pucynok 1 - Peanuzanus XaoTH4ecKkoro curHana x(t)

NMuTannonnoe MoaeJnpoBaHHe W Pe3yJib-
TaTrpl. PaccMOTpUM MpPSIMOXaOTHUECKYIO CHUCTEMY
cBs3u. s 3amayM  McCleNOBaHMA XAOTHUYECKHA
curHan Xx(f) mpenBapUTEIbHO MPOXOAUT JUCKPETH-
3alMI0 TI0 BpeMeHM (MCIOoJIb30BaHa TeopeMa oTcue-
TOB), KBaHTOBaHHWE MO YPOBHIO (B 3KCIIEpUMEHTE
WCTIONB30BAIOCH 256 ypoBHel) v mpeoOpa3oBEIBaCT-
cs B MHOTOYPOBHEBYIO KOJOBYIO [MOCJ€I0BAaTElNb-
Hocth X, . KomoBas mnocrienoBarenbHOCTh X, pas-

OuBaeTcsl Ha CErMEHThI OMNpPEACNICHHOW JJIMHBI §
=32, 63, 126, 256, 512, 1024 snemMeHTOB (YMIIOB),
KOTOpbIe OYJYT MCIOJIb30BATLCS B KAYEeCTBE CHUTHA-
Typ, a Takke MpEACTaBIsAOT coboil Oazy paciuu-
psroLIel Moce0BaTeIbHOCTH B .

@opMHUpOBaHME CUTHAjla B OJHOKAHAJIbHOM
cucrteMe (puc. 2) OCYyLIECTBISETCS IMyTeM 3aMEHbI
€IMHUYHBIX MH(POPMAMOHHBIX TOCHUIOK d(f) cur-

HaTypoi s(t) C WHBEpPTUPOBAHUEM pean3alui

alE) )

XaO0THYECKOr0 CHrHajia mpu nepeaade «1» U «—1»,
T.€.
x(t)=s(t)xa(). (4)
Ucnonp3oBanue mNpsMO W WHBEPTHPOBAHHOM
CUTHATYphl OOeclieurBaeT HE TOJLKO OIpeleeHne
MOJIAPHOCTH  TepeaBaeMbIX TMOCBIIOK, HO U
MO3BOJIAET PErHCTPUPOBATh MX MEPEAHUE U 3aJHHE
(bpoHTEI TipU KOppessiiuoHHoM TiprieMe. C 1LeJbio
obecrnieueHrs A(P(HEKTUBHOCTH  KOPPEISAMOHHOTO
rnpveMa cHucTeMa CBS3M JOJDKHA ObITh oOecrieueHa
HAJIe)KHOW CUHXPOHHU3aLMEN.
PaccMoTpum kaHai CBs3M C aJIMTUBHON MOMe-
xoi &(f), mpeAcTaBAOLICH COOOM ClydaiHylO Be-
JIMYUHY C HOPMAaJIbHbIM 3aKOHOM pacrpeaeeHus.

Torma nHa Bxone npuémauka KCC Oyamer Habmo-
J1aThCsl CIy4YaiHbIN npouecc

He)=x(0)+ &) 5)
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Pucynok 2 - Koguposanue 1BOWYHON HH(YOPMALMOHHOM NocyieoBareabHocTH d(f) ¢ MoMOLIbIo

pacmnpsﬁomeﬁ MHOFO}’pOBHCBOﬁ OoCJICA0BaTCJIbHOCTH § (t )
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CurHanbl, wydaemble mnepegatunkom KCC,
TaKke TMOCTYMaloT Ha BXOJ pPa3BeIbIBATEIBLHOTO
npuéMHrka cranuuu POI, KoTopblit Mpou3BOIMT MX
MOUCK, OOHapykeHWe W OlleHHWBaHHWe. bByjaem cuu-
TaTh, YTO SHEPreTHUYecKas CKPBITHOCTh TepeaaBae-
MBIX XAOTHYECKMX CHUTHAJIOB MOXKET OBITh obecrie-

2 ..
yeHa npu ycnoBun - <1, a yBenuuenue eé npowc-
XOJIUT, €CJIN h* —>0. OnHako, TIPU BBITIOJITHEHUH

o

STOr0 YCJIOBUS BaykKHO 3HaTh Bo3MoxkHocTH KCC no

obecrieyeHnIo TpedyeMoil MOMeX0yCTOMYNBOCTH.
MeTonoM HMMHTAIMOHHOTO  MOACIUPOBAHUS

OBbIJIM TOJTyYEHbl 3aBUCUMOCTH BEPOATHOCTH OILIH-

6ouHOro mnpuemMa MHGOPMALMOHHOTO 3JIEMEHTa P,

MpU Pa3UUHBIX 3HAYEHUSAX 0a3bl paclIMpSIOLIEi
MOCJIE/I0BATEIFHOCTH MHOTOYPOBHEBOTO CHTHAN B

u b’ (puc. 3).

1
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Pucynok 3 - 3aBUCMMOCTb BEPOSITHOCTH OLIMOOYHOro NprueMa HH(POPMALIMOHHOTO 3JIeMeHTa P,

2 o
OT COOTHOLICHUA h IpU pasIMYHbIX 3HAYCHUAX 0asnl B paciupsAOIIECH IMOCJICA0BATEIIbHOCTU

Pe3y.]'[LTaTBI MOJCJIUPOBAHUA TIIOKa3zaJik, 4YTO
BbICOKasi DJSHEPIeTHYCCKAasA CKPBLITHOCTL II€pe€aavyur

(h2 <-10ab) MoxeT OBITh JOCTUTHYTa TPU JIOCTa-
TOYHO OOJIBIIMX 3HAYEHUIX Oasbl, T.e. B —> o0, yro,
C  OOHOW  CTOPOHBI,  YCJIOXHSET  TIPUEMO-
MepearoLlyto anmnaparypy, OJHaKo, ¢ APYrou cro-
poHbl, obecrnieurBaeT Bo3MOkHOCTH KCC addek-
TUBHO TMPOTUBOJICHCTBOBATh  PaJUOTEXHUUYECKOM
passeake. KpoMe sToro Oonbliee 3HaueHue Oa3bl
curHajga 00ecrneyYrBaeT JyUlIMid BRIMTPBILI 10 COOT-
HOLUEHUIO CUTHAJI/IIYM Ha BbIXOJ€ KOPPEISALMOHHO-
ro TIPUEMHHKA, YTO IMIOBBIIIACT IMOMEXOYCTOWYH-

BOCTb nepenaun. Tak npu B =32 u h* =—5 1B Be-
pOSITHOCTB P =5- 107 mMoxkeT ObITh CHIDKEHa [0
snauenns 2-107" Ge3 npuMeHeHHs TOMEXOyCTON K-
BOTO KOJMPOBAHMUS, a TOJBKO 3a cyeT 6aspl B =128.
OcoOblii  3ddexkT gocTUraeTcss TMpPU 3HAYEHUU

B =256 u Bbime. Cremyer OTMETHTH, YTO TaKOM
BBIMTPBILI OT YBEJIUUCHHUS 0a3bl MPOUCXOIMT 3a CYET

yXyIIIeHUsl MoKa3aTess 4aCTOTHON 3 QeKTUBHOCTH
KaHajla, TaK Kak CIEeKTp TaKoro cuUrHamga Oyner
3aHUMATh OOJIBIIYIO MOJIOCY YaCTOT.

BriBoabl

Pe3ynbraThl MccnenoBaHMil NoOKazanu Leeco-
obOpa3HocTh ucnonb3oBanusi B KCC Meronor mepe-
Jlaud, OCHOBAHHBIX Ha XaOTMUYECKUX CHUIHaNax, Tak
NPy 3TOM MOTYT ObITh OOecIeveHbl BLICOKHE MOKa-
3aTely Kak DHePreTUYecKOd CKPBITHOCTH, TaK U
CTPYKTYpHOH.  XapakTepHa  NPOTHBOMOJIOKHAS
B3aMMOCBS3b MEXKILy MOKa3aTeNs MU SHEPTreTUUECKOM
CKPBITHOCTH M TOMEXOYCTOMYMBOCTH, TaK Kak
ylly4llleHue OJHOro Mokasaress MPUBOAMT K yXY.-
uieHuto apyroro. [Tostomy mpu BeiGope napaMeTpos
nepeaaun KCC Heo0XOIUM KOMIIPOMHCC MEXKITY
yCIIOBUEM oO0ecrevyeHusl KavecTBa Mepelnadd |
CKPBITHOCTH. BO3MOXKHBIM BapUaHTOM MOBbBILIEHUS
CKPBITHOCTHU Mepejayuu Mpu coXpaHeHUH TpedyeMoii
MOMEXOYCTOHUMBOCTH MOXKET ObITh UCMOJIb30BaHKE
B cHCTEME [TIOMEX0YCTOHYMBOr0 KOAUPOBaHMSI.
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Cnucok HCNOJIb30BAHHBIX HCTOYHUKOB 6. Kopunncbkmii B. B. Ouenka cTpykTypHO#
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B. B. Kopunncbkuii, k.1.H., H. ®. Kazakosa, k.T.H., B. O. MaHbKO, K.T.H.

YMOBA 3ABE3IIEYEHHS EHEPTETUYHOI CKPUTHOCTI XAOTUYHHUX CUT'HAJIIB
P NEPEJABAHHI KOHOIIEHIIMHOI IH®OPMAIII

Posenanymo ymogy 3abesneuenns enepeemuuHol CKpUMHOCHI nepeoaganus inpopmayii y KoHpioenyiii-
HITl cucmemi 38's13Ky HA OCHOBI CUCHANILHUX KOHCIPYKYILl peanizayiil ounamiunoeo xaocy. Iloxazano moocnu-
gicmb GUKOPUCTNANHS OA2AMOPIGHESUX NOCTIO06HOCMEN 6 AKOCMI POZWMUPIOIOYUX NOCTIO08HOCMEl IHpOP-
MayitiHo20 cueHamy Ons niosuwienHs ckpumHuocmi nepeoasants. llpoeedeno imimayitine MoOenIOBAHHS CUC-
memu 363Ky 3 XAOMUYHUMU CUSHATAMYU.

Knruoei cnosa: ckpummnicmo, 6aza, Kanai, Xaoc, CUCHA, CUCHAMypa.

V. V. Korchinskiy, PhD, N. F. Kazakova, PhD, V. O. Manko, PhD

CONDITION OF ENERGY SECURITY STEALTH CHAOTIC SIGNALS
THE TRANSMISSION OF CONFIDENTIAL INFORMATION

Consider the condition of ensuring the energy stealth transmission of confidential information in a
communication system based on signal designs implementations of dynamic chaos. The possibility of using
multi-level sequences as spreading sequence information signal transmission to increase stealth. Imitative
modelling communication systems with chaotic signals.

Keywords: subtlet, base, channel, chaos, light, signature.
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