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two identically zero roots and two simple roots which are identically double. Due to the
method of essential singular functions the new regularizing variable is obtained and the
extension of the vector equation is kept. Asymptotic forms of solutions for the homogeneous
problem are constructed with the help of Airy functions and their derivatives. Asymptotic
forms of solutions for the nonhomogeneous problem are constructed using Scorer functions.
The article discusses the variation of the non-stable turning point or the variation when the
turning point is on the left of origin.

Keywords: linear system, small parameter, turning point, space of the nonresonance
solutions, Airy-Langer model operator, Orr—Sommerfeld type equation.
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OCOBJIMBOCTI JUCKPETHHUX AJI'OPUTMIB IEPETBOPEHHSI
IH®OPMALII 3A 1O0IIOMOTI'OIO OBEPHEHUX TUHAMIYHUX CUCTEM

Komn'tomepna peanizayiss  anecopummie nepemeopenHs iHgopmayii Ha  OCHOBI
XaoMuuHoi OUHAMIKU Npusooums 00 HeoOXiOoHocmi — Ouckpemusayii cucmem. Poboma
NPUCBAYEHA BUBYEHHIO 0CcOOIUBOCmel O00epHeHUX OUCKDEeMHUX CUCmEM KepyB8aHHs K
nepemeoprogauié inopmayii, 30kpema, maxoi IXHbOI eracmusocmi, K OUHAMIYHA
dezpaodayis. Bona nonseac 8 Moxcaugomy pizkomy smeHulerHi OUCKPemHOi MHOMCUHU CINAHI8
CKIAOHOT OUHAMIYHOI cucmemu npu 88e0eHHi IHopmayitino2o nogioomients. B snaunii mipi
ye sAuwie 3anexcumsv 8i0 NoYamrKo8ux 3HAYEeHb MPAEKMOPIU ma Napamempis Cucmemu.
Haseoeno npuxnad ounamiunoi cucmemu, mpaexkmopii Axoi mMawoms CKIAOHY GHYMPIUHIO
OUHAMIKY, ane npu 66edeHHi 6 Hel IHGOPpMayYiuHO020 NOBIOOMIEHHS NOMPANIAIMb HA
HYTb08ULl  iHeapianmuulli  MHo208uo. Tum camum, 3amicmeb  wu@ppyeanus 6XiOHOL
iHghopmayitnol nocrioognocmi, Guxio cucmemu Oas  0yO0b-AKUX 3HAUEHb  KIIOYOBUX
napamempis, NOYUHANOYU 3 O0eAKO020 MOMEHmY, 6 MOYHOCMI nepeoac 3HAYeHHS
iHopmayitinoco 6x00y 3 OOUHUUHOIO 3AMPUMKOIO.

Karo4doBi ciioBa: oOepHEHI TUHAMIYHI CUCTEMH, JUHAMIYHA JIETPaJalis, KUTbIEe MUTHX
Yrcell, TeHEePaTOpH M1CEBAOBUITAIKOBUX MOCIIIOBHOCTEH, M(pyBaHH:, (PyHKIIiS KepyBaHHS.

Beryn

V 3B'I3Ky 3 PO3BUTKOM CYIYTHUKOBHMX, MOOUIBHHMX, KOMIT IOTEPHUX KOMYHIKALIHHUX
CHCTEM 3pOCTa€ 3HauyeHHSA NpolneMu KoH(pimeHUitHOCTI mepenadi iHdopmarii i OiLTbII
IIMPOKOi MpobieMu 3axucTy iHpopMauii Ha PUHKY KOMYHIKAL[IHHUX IMOCHYr. Y Haml 4Yac
BUHHUKA€E HarajgbHa moTpeda y 3aXUCTi KOMepIiiHOi iHpopMaIlii B KOMI'TOTEPHUX MeEpekKax,
3a0e3rneueHHs Oe3IeKn eIeKTPOHHUX TUIATEeXIB Ta iHTepHeT-TeneoHii i Take iH. THUIOBOIO
BHMOI0I0 CTa€ HEOOXiJHICTh MAaCOBOTO 3aCTOCYBaHHs aJTOPUTMIB KOJYBaHHS Ta iX HU3bKa
co0iBapTicTh Ha OJUHHULIIO «iH(popMaliiiHO» mpoaykuii. B ocranHiii yac, 3 mosiBoro podoTH
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[1], 1HTEHCMBHO BHBYAKOTHCS MOXKJIMBOCTI BHKOPHCTaHHS B TEJICKOMYHIKaI[IHHUX
TEXHOJIOTIIX JUHAMIYHHX CHCTEM, SIKi MAlOTh XaOTHYHY MOBeMIHKY ([2,3,4]).

BceraHoBneHo, 10 TpH MacoBOMY pO3B’S3aHHI «IOOYTOBHX» NpPOOIEM 3axXHCTy
iH(pOpMaLii MOXKYTh YCIIIIIIHO 3aCTOCOBYBATHUCS MOTOKOBI aITOPUTMH IH(PYBAaHHS, Y TOMY
qucl 1 Taki, o 6a3yl0Thes Ha JUHAMIYHHUX CUCTEMaX 3 Xa0TMYHOIO MOBEIHKOIO TPAEKTOPIH.

AKTyalbHOIO TIPOOJIEMOIO CTa€ BUBYEHHS MOJIIMBOCTEH BHUKOPHUCTAHHS XaOTHYHHUX
CHCTEM y KOMYHIKALIHHUX TEXHOJIOTIIX Ta poO3poOKa i ampoOyBaHHS psay KOHKPETHHX
QITOPUTMIB 1 CXeM XaOTHYHOTO KOJYBaHHS, IO 3a0e3leuyioTb KEepOBAaHUHM CTYIiHb
KoH(iaeHuiHOCTL. [[i cXxemMu MOBHMHHI 3a0€3MEYUTH: a) BUCOKY C(EKTUBHICTh 3aXHUCTY
MyJbTUMENIHHOT iH(pOopMalii; ©) BeTUKi IIBHAKOCTI KOIYBaHHS;,; B) BHCOKY CTIHKICTh
crocoBHO Imymy. Ilpum po3p’szaHHi npobiem 3axucty iH(opmauii Moxxke OyTu YCHIIIHO
3aCTOCOBaHAa METOJMKAa, 3aCHOBaHAa Ha JETEPMIHOBAHOMY XaocCi, SKUH IOPOIKYETHCS
HCNHIHHUMU AUHAMIYHUMH cucTeMamu. [Ipu 1poMy ciii BU3HAYUTH HACTYITHI BIACTUBOCTI
JTUHAMIYHUX CHCTEM, 5K1 3a0€3MeUyI0Th MOKIIMBICTh IXHHOTO BUKOPUCTAHHA [5].

BazoBuM s TaKMX CHUCTEM € BJIACTUBICTh OOEPHEHOCTI, TOOTO MOMKIIMBICTH
BITHOBIIOBaTH 30BHIMHIA BXiA (iHopMalliiiHe MOBLAOMICHHS) HENIHIMHOI JUHAMIYHOT
CUCTEMH 3a 11 BUXOJOM (CHTHAJIOM, IO HAMPABISETHCS B KOMYHIKaliMHI Mepexi). SBuiie
00EepHEHOCT] MHUPOKO BHKOPUCTOBYETHCA B 0ararboxX 3ajadax Teopii KepyBaHHS CKJIaTHUMU
CHCTEMaMH.

JloBeneHHs (GakTy XaOTHUHOCTI TPAEKTOPId Ai1s Tiel a0 iHIIOI AMHAMIYHOI CHCTEMH €
CKJIaIHOI0 MAaTEeMaTUYHOIO MPOOIEMOIO.

Komn'rotepHa peanizarmisi  aqropuTMmiB  TMepeTBOpPeHHS iH(oOpMallii Ha OCHOBI
JUHAMIYHUX CHCTEM, SIKi MalOTh HABEJCHI BUIIEC BIACTUBOCTI, MPUBOIUTH J0 HEOOXIITHOCTI
muckperusanii cucreM. ToMmMy cTae akTyalbHUM MUTaHHA JOCHIDKEHHS iH(OpMaIiiHuX
XapaKTePUCTUK JTUCKPETHUX KOMM'IOTEPHUX peasti3alliil aNropuTMiB KOJAYBaHHS (CTaTUCTUYHI
BJIACTHUBOCTI, PO3Mi3HABAHHS MOCTIMHUX MOCIIJOBHOCTEH CUMBOJIIB, po3Mip alidaBiTy, BILTUB
MEPEIIKO/T), & TAKOXK aJTOPUTMIB KOJIYBaHHS, SIKi BAKOPHCTOBYIOTh BIIACTHBOCTI AMHAMIYHUX
CHCTEM 3 XaOTUYHOIO MOBeNiHKO0. L[ mpoOiieMa BUBYAEThCS, HAMPUKIIAI, B podoTax [6,7].

1. Oco06JMBOCTI AUCKPETHUX CUCTEM KepyBaHHS

CxeMH BH3HA4YeHHS HEBIIOMOTO BXOAY 3a iH(OpMAIi€l0 PO BUXIL CHCTEMH,
PO3TIISHYTI UTsl HEMEPEePBHUX CUCTEM, MOKYTh OYTH BUKOPHUCTAaHI 1 ISl JUCKPETHUX CHUCTEM,
JTUHAMIKa SIKUX BU3HAU€HA PIBHAHHAMU

x(k +1) = f(x(k),u(k)), |

y(k) = hx(k)). M

Y cuctemi (1) BHUXiI He 3aJeXUTh SBHO BiJ BXimHOI iH(OpMaliiHOT TOCIIIOBHOCTI

u(k) . BusHauuMO aHAJIOTIYHO HCMEPECPBHOMY BUMAIKY MOHSTTS BiIHOCHOTO MOPSIIKY BXOJY.
3HaueHHS QYyHKIIT h( f (x,u)) MOXK€ HE 3alie)KaTH BiJ 3HAYCHb U, TOMY aHAJIOTIUYHO
i y(k +1) = h( f (x(k),u(k)) Moxe me mictutn u(k). BusHaummo, Ha SIKy KilbKiCTh KPOKiB

BiIOyBa€eThCs 3aTpUMKa MDK iH(opMariiero Ha BxoJi 1 Buxoai cucremu (1). Llg Benuunna came
BKa3ye Ha BIIHOCHUM MOPSAOK BXOAy B cucteMi (1).

Hoknagemo f*(x,u)= fo f+-+o f(x,u),i>1, ne o no3Hauac Cynepno3UUir0 (QpyHKILil.
Bynemo roBopury, mo cucrema (1) Mae BigTHOCHUI NOPSIIOK > 0, AKIIO TS BCIX X,U
Qe J @) g oy, e,
ou
ohe f(em) o
ou
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Takum YMHOM, BITHOCHMI MOPSJOK 7 IS JAMCKPETHOI CHCTEMH BKa3ye Ha HOMEp
elIeMeHTa BHXITHOI IIOCIIIOBHOCTI, Ha SKHH SBHO BIUIMBA€ IIEPIINI €IEMEHT BXiTHOI
nociigoBHocTi #(0). [lepeTBOpeHHS KOOPIUHAT

(10 gl @20, o
n D(x) ox
npuBOANTE cuctemy (1) 10 HopManbHOT hopMu
citk+1) =g, (k),
¢, (k+1) = F(5(k),n(k),u(k)), 2
n (k+1)=G((k),nk),u(k)), i=1...,r,
1€, K 1 B HENepepBHOMY BHIAAKY, &,77 BH3HAYAIOTh SK BHYTPIIIHIO, TaK 1 30BHIIIHIO
JMHAMIKY BiamoBinHo. Po3B’s13ytoun BitHOCHO #(k) pIBHSAHHS

s (k+1) = F(5(k),n(k),u(k)) ,

3HaxoaumMo

u(k) = g(& (k+1),E(k),n(k)). (3)

I[Ticna niacranoBku (3) y (2) oxepkyeMo 00epHEHY TUCKPETHY AMHAMIYHY CUCTEMY
n(k+1)=G(S, (k+1),5(k),n(k)). 4
Omxe, 1J1s BiIHOBJIEHHS OBIJOMIICHHS, 3a1aHOr0 nocainoBHicTo u(k), n0aaTKOBO 10
3HaveHsb curHany & (k),...,<.(k),&.(k+1) mHeoOximHOo MaTn iH}opMamito Ipo 7 —7 MOYaTKOBI
ymoBu 77(0) nmunHamiynoi cuctemu (4). Takum YHHOM, [UIsl JAWHAMIYHUX CHCTEM,
NpPEACTaBICHUX y AUCKPETHIM (GopMmi, MOKYTh OyTH BHUKOPHCTaHI aJTOPUTMH, po3poOIeHi
JUTSI HeTiepepBHUX cucTeM. Moaudikaitist BifOyBaeThCsl 32 paXyHOK 3aMiHH 3HAYEHb TTOXITHUX
BiJl CHUTHaIy Ha BIANOBIHE 3HAYEHHA BUXOAY MIWCKPETHOI CHUCTEMH, OTpUMaHE 3
3aIi3HIOBAHHAM, PIBHUM MOPSIKY MOXITHOI.

2. CriiikicTh anropuTMiB po3miu@pyBaHHs 10 IOMUJIOK CHTHAJTY

PosrnsiHemMo nucKpeTHi peatizarii OnMcaHuX AWHAMIYHUX CHCTEM 1 TIOCTAaBUMO 3a/1a9y
BU3HAYCHHS iXHIX XapaKTEPHUCTHK, SK MOTOKOBUX JAMHAMIUHUX MIH(paTopiB iHPopmMamiiiHOi
MOCITIZIOBHOCTI {u(k),kzl,...N } [lepexin o omepartiii Haa MOJIEM ITUX YHCET J03BOJISE
YCYHYTH IUIMNA PSJT TPYAHOIIIB, IO BUHUKAIOTH MPYU BUKOPUCTAHHI IUCKPETHUX TUHAMIYHUX
cucreM. OcHOBHA npo0ieMa NoB's3aHa 3 Ti€0 00CTaBUHOIO, 1110 BUKOPUCTAHHS 0araTOMipHHX
CHCTEM NPUBOIUTH J0 HA/UIUIIKOBUX 004MciIeHb. [Ipy BUKOpUCTaHHI MAITMHHOT apu(pMETHKI
3 KOMOI0, IO IUIABa€, HAJAMIPHICTh OOYMCIIOBAJIBHUX OINEpaliil Haj iHQopMaliiiHuM
MacHBOM IPUBOJIUTH JI0

a) TIOMITHOTO POCTY Yacy 0OpOOKH JTaHUX;

0) IWBUAKOTO POCTY MOMMIIKU OOYNCIIEHbD.

HaGararo OunbIn BUCOKY IIBUAKICTE PO3paxyHKIB, MpUUOMY 0€3 MOMMIIOK, 3a0e3neuye
00UYHCITIOBAILHUN TIPHUCTPIl 3 ¢ikcoBaHOIO KOMOI0. KpiM TOTO, TakoTro poay 0OYHCIIIOBATBHI
MPUCTPOT JIETKO MOXXYTh OyTH peanizoBaHi y BuII HuppoBuX mudparopiB-gemmdppaTopis,
PO3TAIOBAaHUX Y MICILISX BXOJIIB 1 BUXO/IIB MOTOKY JaHUX iH(POpMaLiitHOT CHCTEMH B 3arajibHy
KOMYHIKallIiHy MEpexy.

PosrnsHeMo OgHOMIpHY TUCKPETHY CHCTEMY, TpaBl YAaCTHHHU SKOI HE 3aJIeKaTh Bij
30BHIIITHBOTO BILIUBY (BIZACYTHS MOIYJISLIS CHCTEeMH iHpopMmamiiauM curaanom u(k)):

x(k +1) = F(x(k))

Hexaii BukoprcToByBaHa 0OUYHMCIIOBAIbHUM MPUCTPOEM MalIMHHA TOYHICTh CKiaaae L

oit. Tomi Oynb-sika BeTu4rHa A, MpeACTaBlIeHa B ABIMKOBOMY KOii, Ma€e Bua A mod 2L, ToOTO
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3Ha4YeHHs A MICTATbCS Y MHOXUHI {0,1,2,...,.2L-1}. Y 3B’3Ky 3 TUM, 110 Mipa ULTOYUCETbHUX

TOYOK y npoctopi R” MOpIBHIOE HYJIIO, IMHAMIYHA CUCTEMA, 3alMCaHa B CKIHYCHOMY TIOJI 3
2L eneMeHTaMH, HE MOXE aJeKBATHO OINUCYBATU JWHAMIKY XAOTHYHOI CHUCTEMH, IIO ii
HOPOJIKYE.

30kpeMa, HACHIAKOM JICTepPMIHOBAHOCTI 1 TOro akry, mo mnpocTip craHiB x(k)
Bu3HaueHo 2L 3nauenusamu {0,1,2,...,2L-1}, € HACTyITHHI BUCHOBOK:

Yeaxa mpaexmopis cucmemu 3 nouamkoeoio ymoeorw x(0) 6 noni yinux uucen 3a
mooynem 2L 6yoe mepioouunoro 3 nepiooom TX(0), ax npasuno, menwum 3a 2L. Taxum
YUHOM, OOUH 13 Kpumepiie XaomuyHOCMi OUHAMIYHOL CUCMmeMU — HenepepeHull CNekmp
po36’a3Ki6 — He suxonanuti. L{inouucenvna mpackmopia mac OUCKpemuuul CneKmp, KpamHuil
7X(0).

OTmxe, UIg TUHAMIYHOT CUCTEMH B TIOJI LIUTUX YUCEN 3a MOJIyJeM 2L MeTO XaOTUYHOTO
MacKyBaHHs, IpU SKOMY CHUTHajl, IO TMepelaerbcs, Hece iHopmaniio y Qopmi
y(k) =x(k)+u(k), He 3MiHIOE YaCTOTHHX BJIIACTHBOCTEH moBimomiteHHs u(k).

3. PesyabTaTn

VY Bumnanky n-mipHOi cuctemu (1) KUTBKICTh pi3HHX cTaHIB (hazoBoro BekTopy x(k)
3poctae 10 2L-»n. KoMir'roTepHe MOIEITIOBAaHHS NPOIECY IHPPYBaHHI-PO3MUPPYBAHHS 32
3a3HAYEHOI0 CXEMOKO TIOKA3ye, 10 NPH JEIKHX NOYaTKOBUX YMOBAX Ta MapamMeTpax CUCTEMH
(K1 3HAYHO BIAPI3HAIOTHCA BiJ IOYATKOBOIO CTaHy IlepejaBaya) BeNuKI 1HQopMauiiiHi
MacHBH MOKYTh BITHOBIIIOBATUCS 3a IOTIOMOTO0 IIPUBEAEHOTI 00EpHEHOT CUCTEMH NMTPAKTUYHO
0e3 mepekpydyBaHb. Bkazana oOcrtaBuHa € HeOaKaHUM SBUIEM, 00 3MEHIIYE
Kpunrorpadigti sKoCTi cxeMu MudpyBaHHs.

Edexr BupopkeHHS BiIacHOI JWHAMIKM CHUCTEMHU IIPH BBEIEHHI B IpaBy YacTUHY
HEaBTOHOMHOI'O OOYpPEHHs, BUPQKCHUN y BUIJISAAL MaJiHHS PO3MIPHOCTI MPOCTOPY CTaHIB,
Ha3BeMO JHHAMIYHOIO JeTPaaalli€ro.

s BUBUeHHS 1bOrO e(heKkTy HaBeAeMO HacTymHUI npukiaa. Po3riasHemo mepenaBay
(mmdpatop), noOynosanuili Ha 0a3i piBHAHb Elinepa, siki ONUCYIOTH pyX TBepJIOro Tina i
CKOHCTPYIOEMO BiNMOBimHY oOepHeHYy cuctemy [6]. Jns BusBiaeHHS edekTy merpamarii
mizOepeMo  crieriaibHl MapaMeTpu TepenaBada: Koe(ilieHTH B MPaBUX YacTHHAX
JOPIBHIOIOTH OJMHUI, a BUXOJ0M Oyze npyra koopauHara. TakuM 4MHOM, Ma€EMO HEIHIHHY
CHCTEMY BXIiI-BHXiJ, Ha BXiJ AKOi mogaerbes nosimomiaenns u(k) :

x,(k+1)=x,(k) - x,(k) mod 2L,

x,(k+1)=x,(k) x;(k)+u(k) mod2L, (5)
X (k+1)=x,(k)-x,(k) mod 2L,
y(k) = x, (k).

Curnan y(k) mampaBiserTscst B KOMyHIKaIliiiHy Mepexy. Kimrouem st posurndpyBasus
€ HeBigoMi movatkoBi ymoBH cuctemu Xx,(0),x,(0),x;(0). Ilpuitmau (nemmudparop) — ue

oOepHEHa cucTeMa, 3a JOMOMOIOK SIKOT MPH BiJOMOMY KIIFOUl MPOBOJUTHCS BIAHOBJICHHS
3nauenb U(k) 3a popmyaamu:

x,(k+1)=x,(k)-x;(k) mod 2L,

X, (k+1)=y(k+1),

x;(k+1)=x,(k)-x,(k) mod 2L,
u(k) = y(k +1)—x,(k)-x;(k)mod 2.
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Hanuuiemo nepuii itepartii 3nauenns curnany k=0,1,2,3,4,5,6:
7(0) = x,(0),
y()= X (0))63 (0) +u(0),
$(2) = x, (D, (1) + (1) = x3 (0)x, (0)2x, (0) + u(D),
¥(3) = x,(2)x,(2) + u(2) = [x,(0)x,(0) + u(O) [ x, (Dx; (1) +u(2) =
= [%,(0)x,(0) + u(0)[ x5 (0)x,(0)x,(0) + u(2),
Y@ = x,3)x,3) +u(3) = [Z (0)x,(0)x,(0) +u() [ x, (2, (2) +u(3) =
= [20)x,(0)x,(0) + u -[,(0)x,(0) + u(O)F - x2(0) - x,(0)x,(0) + u(3),
Y(5) =x,(4)x;(4) + u(4) = [|x,(0)x;(0) + u(O)]2 x5 (0)x,(0)x,(0) + u(2)]zx1 B)x;,3)+u4) =
= [.0)x,(0) + u(O)F x2(0)x,0)x,(0) + u@) - [£2(0)x,(0),(0) + (D]
x [%,(0)2,(0) + u(0)]' - x5 (0) - x,(0)x;(0) + u(4),
1(6) = x,(5)x,(5) +u(5) =

= uxzz (0)x,(0)x,(0) + u(l)]z ) [xl (0)x,(0) + u(O)]2 +%;(0) - x,(0)x,(0) + u(?’)]le (4)x;(4) +u(5) =
= ﬂxzz (0),0)x,(0) +u(D] +[5,(0)2,(0) + u(O) - x3(0)x,(0)x; (0) + M(3)]Z x

x [[x1 (0);(0) +u(0)] 3 (0)x,(0)x, (0) + u(2)]2 [20x,0)x,0) +u()] x
x[,(0)x;,(0) + u(O)] - x3(0) - x,(0)x,(0) +u(5).

3 orpumaHux (opMysnT BHIUIMBAE HACTYIIHE PEKYpPEHTHE CIHIBBIAHOMICHHS IS
BusHaucHHs u(k):

¥(0) = x,(0),
y() = u(0) + x,(0)x;(0),

y(k) = u(k —1) + x,(0)x, (O)ﬁ V@), k=2
3BizCH 3HAXOMMO }
y(k) = x,(0)x; (0),k _2k =1
y(k) = x,(0)x; (O)Hyz(i), k=>2.
s miei 3amadi Mae Micie H;((Z)Tyl'[He TBEPJHKEHHS:

TBepaxennsi. Hexait nns nesxoro mimoro N 3HaueHHs curHany cucremu (5)
V(N)=x,(N)x;(N)+u(N)=0 (modZL). Tomi mis Oyme-skoro i>N+1 Maemo:

Yy =u@-1).
Jlis nemoHcTpanii 1boro egpexTy B SIKOCTI BXIJHOTO CUTHANy Bi3bMeMO (yHKIi0
u(x) =128sin(x) +128 (puc. 1, a), Ta 3aKoayeMO HOro 3a JOMOMOTOK cHCTEMH (5) Tpu

u(k —1)=

L =128. Pe3ynpTaT KOJyBaHHS MOKa3aHO Ha puc. 1, 6. Skmo Ha nesikoMy Kpomi migioparn
3HaueHHs QYHKIIT #(X) TaKUM YUHOM, I[00 BUKOHYBaJIaCh yMOBa TBEP/DKCHHsI, TO OyIe MaTu
micne edekr nerpananii (puc. 1, 6).
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B
Puc.1. a — xogyBaHHA MEepioAMYHOTO CUTHAITY, O — 6e3 edeKTy aerpaaaii,
B — 3 epeKTOM Jerpaarii.

Takum 4WHOM, 3amicTh MmUGpyBaHHsS iHpopManiitHol nocminoBHocTi u(k), BUXixA

pPO3IIAHYTOT NUHAMIYHOI CHCTeMU [uig Oydb-SIKHX 3HAa4eHb KJIIOYOBUX IapaMeTpiB,
MMOYMHAIOYH 3 JISSTKOTO MOMEHTY, TepeAac 3HAYCHHS BXOy 3 OJJUHUYHOIO 3aTPUMKOIO.

BucHoBku

OmuH 3 TEepClNeKTHBHUX HAMPSMKIB PO3BUTKY CYYaCHHX TEJIEKOMYHIKAIlIHHUX
TEXHOJIOT1H MOB'SI3aHUN 3 BUKOPUCTAHHSAM HENIHIMHUX TUHAMIYHUX CHUCTEM, IO BOJIOJIIOTH
XaOTUYHUM TOBOJKEHHSM. Ba30BOO AJisi TaKMX CHUCTEM € BIACTHBICTH 0OEPHEHOCTI, TOOTO
MO>KJIMBICTh BITHOBIJIIOBaTH BXIIHWN BIUMB (iH(oOpMalliiiHe MOBIIOMIICHHS) Ha HENIHIHHY
JUHAMIYHY CUCTEMY 3a i1 BUXOJ0M (CUTHAJIIOM), 1110 HAITPABJISIETHCS] B KOMYHIKAI[IHHI MEPExKi.

Y po0oTi OOTOBOPIOIOTHCS IMUTAHHS MOOYAOBH PI3HUX THUIIIB 3BOPOTHUX CHUCTEM, Y
3aJIeKHOCTI Bl HassBHOI iH(opMaIii Mpo MOYaTKOBUI CTaH 1 mapaMeTpH rnepegaBaya.

Komn'torepHa peaiizaliis alrOPUTMIB IEpeTBOPEHHS iH(OpMaIlil Ha OCHOBI XaOTHYHOT
JTUHAMIKA TIPUBOJMTH J0 HEOOXITHOCTI AMCKpEeTH3amii cucTeM. BHBYEHHS 0COOIMBOCTEH
oOepHEeHNX IUCKPETHHX CHUCTEM KEpyBaHHs $K IE€pPEeTBOPIOBAYIB iH(poOpMaIii T03BOIUIO
eKCIIEPUMEHTAIBHO BHSBUTH e€QEeKT IUHAMIYHOI  Jerpajaiii mpu JesKUX 3HauYeHHSIX
nmapaMeTpiB IWHAMIYHUX CHCTeM. BoHa monisrae B MOXJIMBOMY pI3KOMY 3MEHIIEHHI
JUCKPETHOT MHOXHHHU CTaHIB CKJIAJIHOI IMHAMIYHOI CUCTEMH MPHU BBEJIEHHI iH(POpMaLiiHOTO
ToBiIOMJICHHs. HaBeneHo mpukiaa OTUHAMIYHOT CHCTEMH, TPAEKTOPIl SKOT MaloTh CKIAJHY
BHYTPIIHIO JHMHaMiKy, ajle TpH BBeAeHHI B Hei iH(opMaliifHOro MOBiTOMIICHHS
NOTPAIUIAIOTh Ha HYJIHOBHUI IHBapiaHTHUN MHOTOBUJ. TakuM YMHOM, 3aMiCTh IIH(pPyBaHHS
BXigHO1 iH(pOpMaIIHHOT MOCTIMOBHOCTI, BUXIJ CUCTEMH JUIsI Oy/b-IKHX 3HAYCHb KIIFOUOBHX
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napameTpiB, MOYMHAIOYH 3 JIEIKOTO MOMEHTY, B TOYHOCTI Nepeiae 3Ha4eHHs 1H(POpMaLiiHOTO
BXOJIY 3 OJJMHUYIHOIO 3aTPUMKOIO.
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Summary. V.V. Kyrychenko, Ye.V. Lesina. Features of discrete algorithms data
transform using inverse dynamic systems. In view of development of satellite, mobile,
computer and communication systems, it is evident the importance of issues of confidentiality
information transfer and broader issues of information security in the market of
communication services. The actual problem studies the possibilities of using chaotic systems
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and communication technologies in the development and testing of a number of specific
algorithms and coding schemes chaotic, providing a controlled degree of confidentiality.
These schemes should provide: high efficiency protection of multimedia data, high speed
encoding; high resistance concerning noise. In solving the problems of information security
can be successfully applied technique based on deterministic chaos, which is generated by
non-linear dynamic systems.

The base for such systems is inverse property, i.e. the possibility to restore external
input (Announcement) nonlinear dynamical system on its output (the signal is sent to the
communication network). Inverse phenomenon is widely used in many problems of control
theory of complex systems.

Systems that have chaotic dynamics are an important feature - they are synchronized.
This fact is widely used in many algorithms for encryption and decryption. The receiving
device in these algorithms instead of the original system uses its observer.

Here are the main ways of encoding information using dynamic chaos. Input signal in
transmitter through the unknown input. Parametric modulation. Use masking.

We consider the properties of nonlinear dynamic systems with chaotic behavior as
transducers information and the features of discrete control systems and decryption
algorithms resistance error signal.

Computer algorithms realization conversion information based on chaotic dynamics
leads to the need for sampling systems. This work concerns investigation of inverse discrete
control systems as data processors, including their properties such as dynamic degradation.
1t is a sharp decrease in the discrete set of states of complex dynamic systems introduced in
the Announcement. To a large extent this phenomenon depends on the initial values of the
trajectories and system parameters. In this paper we consider the example of a dynamic
system, trajectories which have a complex integral dynamic, but it introduced an information
notice fall to zero invariant variety. Thus, instead of encrypting the input information
sequence output system for any values of key parameters, starting from some point exactly
conveys important information from the input unit delay.

Keywords: inverse dynamic systems, dynamic degradation, ring of integers, generators
pseudorandom sequences, encryption, control function.
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