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BBepeHue

B renax okcurmgpaTtoB LMPKOHUS B onpefeneHHblX 3KCnepuMeHTarnbHbIX YCAOBUAX CaMonpous-
BOJIbHO BO3HMKAET NyNbCaUMOHHLIN 3NEKTpUYecKuin Tok [1]. bbino npoBeneHo uUccrnegoBaHMe xapak-
Tepa 3TOoro ABMeHUs Npu TEPMOTPOMHOM Nepexoae rerieBo cMcteMbl U3 ogHoro MesodasonogobHo-
ro COCTosiHUS B Apyroe [2].

OxkcurngpaTHble CUCTEMbI MOXHO paccMaTpuBaTb B NEPBOM MPUBAMKEHUN KaK CUCTEMbI AUHAMMN-
Yyeckue. NccnegoBaHme CBOWCTB OUMHAMUYECKOM CUCTEMbl yOOBHO NpoBOAUTb, UCMOMb3YS MOHATME
(ha30BOro NpPoCcTpaHCcTBa, KOTOPOe AaeT AOCTAaTOYHO NOSIHOE npeacTaBneHne o0 Buae TpaekTopum To-
KOBbIX BbIMNSIECKOB.

1. TeopeTuyeckue NpeanochLIIKN

OBOMOUNS MHOTOYUCMEHHBIX CUCTEM MOXET ObITb OnMcaHa cucTemMoln N 0BbIKHOBEHHbIX Andde-
peHuManbHbIX ypaBHeHun [3]. HanTu aHanutuyeckoe BbipaXeHue AN pelleHWn 3TUX ypaBHEHUN
yAaeTCcs NULLb B OTAENbHbIX CIy4asx, Koraa OHW MHTerpupyeMbl. B 6onbLlUMHCTBE cnyyaeB npuxoanT-
CA UccnegoBaTb Kaxaoe pelueHune, paccMaTtpyBas COOTBETCTBYIOLLYI €My TPaeKTopuio B ha3oBOM
npocTtpaHcTee. O4HaKo 1 3To caenatb ObiBaeT O4eHb TPYAHO, MO3ITOMY MCNOMb3YHT METOA, Pa3BUTbI
AHpwu lNMyaHkape [3].
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Puc. 1. CxemaTtu4yeckoe nsobpaxxeHune ceveHus lNyaHkape Paszoasn TpaekTtopus I nocnegoBaTenbHO nepece-
KaeT nnockocTb S (€ X3<0) B Toukax Py, Py, Ps.

OTu TOUKM NpuHaanexar ceyeHuto MNyaHkape TpaekTopuu ' NNockocTbio S
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BmecTo NpsiMOro nMsyyeHusi pelleHnst CUCTeMbl YpaBHEHUIA paccMaTpUBaOT TOYKU NepecedeHns
TPaeKTopMM C NIoCKoCTblo. CxeMaTuyecku aTa npoueaypa usobpaxeHa Ha puc. 1. [ina nnnoctpauum
BblGpanu NnockocTb S, 3aaHHY0 YpPaBHEHMEM X3=CONSt, U OTMETUNN TOYKM NepeceveHns, CooTBeT-
CTBylOLLUME 3a4aHHOMY HanpaeneHuto aponounn (x3<0). Mcxoaos M3 HavanbHOM TOYKWU, MNonyyaem
MHOXECTBO ToYek, obpasytolmx ceverume MNyaHkape.

OkcurnapaTtHble renu MOXHO MHTEPNPEeTMPOBaTb Kak CUCTEMbl AMHAMUYecKMe AUcCUnaTUBHbBIE.
B avccunaTuBHbIX cuctemax cedeHune lMyaHkape MOXHO paccMaTpuBaTb Kak MHOXECTBO TOYeK, pac-
npedeneHHbIX BOOSb HEKOTOPOW KpMBOW. B 3TOM criydae MOXHO onpeaenuTb KoopAMHATYy X KaxaoWn
TOYKM KPUBOW M MCCrenoBaTh, Kak U3MEHsieTCs 3Ta koopauHaTta co BpemeHeM. OTobpaxeHue lMyaH-
Kape B TakOM NpPeACTaBfeHMN HasbiBaeTCA OTOOpaXKeHMEM MepBOro BO3BpalUeHUs Xq.1=f(x), Bblpa-
alLeM 3aBMCUMOCTb MeXay KoopAanMHaTaMuy TeKyLLEen 1 NpeallecTBYOLWEN TOYEK.

2. PesynbTaTthbl U ux o6cyxaeHue

Mo akcnepuMMeHTanbHbIM 3aBUCMMOCTSIM TOKa CaMOOpraHusaumMmM OT BpPeMeHW MOCTPOEHbl OTO-
OpaxeHus BbiNfecka MNepBOro M BTOPOro Bo3epalleHus. MNMonaraem, Yto ¢pa3oBoe NPOCTPaHCTBO Bbl-
nnecka Toka OAHOMEPHO M onepaTop 3BONKOLMM 3a0aeTcsd peKkyppeHTHbIM oTobpakeHueMm Buaa
Xn+1=f(Xn), rae N — OUCKPETHOE BpeEMSI.

BonbWNHCTBO UccnegyeMbix aTTPakTOPOB NEPBOro BO3BpaLLEHNA NoApa3aensatTca Ha 4 Tuna:

1) ®opmupyoTCa HEKoTOopble YrnoBble atTpakTopbl Jlo3n ¢ nepemewmBaHem. OHu obpasyloTcs
OnU3KUMKU  YINOBBIMU  KYCOYHO—TTMHENHBIMU  OTOBPaXeHUsaMM unu oTobpaxeHuaMn Tuna TeHTa
(puc. 2a, 6). MNpu geTanusaumm pas3BUTUs GACCENHOB KOSNMOUAHO—XMMNYECKOrO aTTPaKTOPOB NEPBOro
BO3BpaLLEeHMA BO BPEMEHM BUOHO, YTO OHM MMET BUA NPOCTLIX reOMeTPUYECKNX TEHTOB (T. €. Tpe-
YronbHUKOB) ¢ 6onbwmM nepemelumsaHnem (puc. 3). MNogobHble aTTpaKTOpbl XapakTepHbl ANs renen
OKCUTNMAPATOB LUMPKOHUS, CUHTE3UPOBaHHbLIX Npu TemnepaTypax 283 n 284 K.

2) dopmMunpyroTCs YANMHEHHbIE LWNMYPOBLIE aTTpakTopbl. [nga renen okeurngpaTta UMPKOHMS, Nony-
YeHHoro npu Temnepatype 286 K, wnypbl aTTpakTopoB 0b6pasyoTca NpoCcTbIMM reoMeTpu4ecknmm o6-
pasamu Tuna TeHTa (puc. 4). MNpudem nocrne BTOPOro BO3BpaLLEHUS TeHTOBast KoHUrypaumsa ycunu-
Baetcs. ['enn, cuHTesnpoBaHHble Npu Temnepatype 286 K, hopmMupytoT LLNypoOBbIE aTTpakTopbl TMna
Jlo3n, HO opBUTLI NEpPBOro BO3BpaLLEeHUsa CunbHO nepemMelumBaloTcs. MNogobHble aTTpakTopbl 06pasy-
I0TCA M ONa renen, nonyyeHHblx npyu Temnepatype 284 K. XapaktepHas KpuBasi NnpeacTaBneHa Ha
puc. 5.
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Puc. 2. OTobpaxeHusi nepeoro (a) 1 BToporo (6) Bo3BpaLlEeHNs rensi okcuruaparta LMpKOHUS

3) PopmMUpPYIOTCA CTpaHHbIE LUNYPOBblE aTTPAKTOPbl ANA rener OKCUrMapaToB LMPKOHUSA, MOny-
YeHHbIX Npu TemnepaTypax 283 K n 284 K. XapakrepHas KpuBasi npefcrasrieHa Ha puc. 6.

4) GopMUpYHOTCH aTTPakTopbl C BLICOKOW CTENEHbIo Xaoca, Nocre BTOPOro Bo3BpalleHus Bbie-
nseTcs TeHToBasi KOHurypauus. MNMpucywmn okeurmgpaTHbiM rensam (puc. 7), CUHTE3UPOBaHHbLIM Npu
Temnepartypax 283 K n 284 K.
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Puc. 3. OTobGpaxeHus NepBoro Bo3BpaLLleHns rens okeurnapaTa LMpPKOHUS:

a — nepBbIt Yac; 6 — BTOPON Yac; 8 — TPETUI Yac; 2 — YeTBEPTbIN Yac; 0 — NATbIN Yac; e — LeCcTon Yac

Takum o6pasom, aTTpaKkTopbl renen okeurngparta UMpKOHUsS,, CUHTE3MPOBaHHbIX B6NN3n Temnepa-
Typbl TepMOTponHoro nepexoga (283 n 284 K) obnagatoTt G6onbwnm pasHoobpasnem u popmupyoTt
LUNYpOBbIE aTTPaKTOPbl U aTTpakTopbl Tuna Jlo3n ¢ 6onblwnM nepemMellBaHneM, TO eCTb CTPaHHble
aTTpaKTOpbl C BICOKOW CTeneHblo xaoca. [NogobHoe pa3Hoobpasue npegnonaraet XxaoTUYHOCTb MPo-
LeccoB, NpOTEKaoLWMNX B rensx, CMHTE3NPOBaHHLIX Npn TemnepaTypax 283 n 284 K.
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Puc. 4 OtobpaxeHus nepsoro (a) u BToporo (6) BO3BpaLLEeHUs rens okcurngparta LMpKoHUS
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Puc. 5. OTobpaxeHusi nepeoro (a) 1 BToporo (6) Bo3BpalleHus rens okcurnaparta LMpKoHus
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Puc. 6. OToGpakeHnsa nepBoro (a) n BToporo (6) Bo3BpaLLeHUs refst okcurnapaTa LMpKOHUS
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Puc. 7. OtobpaxeHus nepsoro (a) n BToporo (6) BoO3BpaLleHUs refst okcuruaparta LUMpKOHNs

ATTpaKTophbl rener okcurmapaTta LMPKOHUS!, CUHTE3MPOBAaHHbLIX Npu Temnepatype 286 K, dopmu-
PYIOT LUNYPOBLIE aTTPaKTOPbl, 06pa3oBaHHbIe NPOCTLIMK hUrypamu TUna TeHTa, YTO U FOBOPUT O KuUAa-
KOKPUCTamNNUYHOCTU AaHHbIX reneil.

3aknoyeHune

[Ona renen okcurmaparta LUMPKOHMSA, NONYYEHHbIX Npu Temnepatypax 283 u 284 K, xapaktepHo
Hanbonbllee pasHoobpa3sne pasfnuyHbIX TUNOB aTTPAKTOPOB, YTO FOBOPUT O XAOTUYHOCTU OKCUIUA-
paTHbIX CUCTEM, CUHTE3UPOBAaHHLIX NPWU AaHHbLIX TeMnepaTtypax.

ATTpaKTOpbl renen okcurnapara UMpKOHUS, CUHTE3MPOBaHHbLIX Npu TemnepaType 286 K, dopmu-
PYIOT LUNYPOBblE aTTpaKTopbl, 06pa3oBaHHble NPOCTbIMKU Urypammn Tuna TeHTa, YTO npeanonaraet
XNOKOKPUCTANIMYHOCTb JaHHbIX rernemn.

MopobHbIN Nepexon OAHOrO COCTOSIHUS OKCUrMApaTHOW CUCTEMbI B Opyroe cBuaeTenbCcTByeT
0 TOM, 4TO B o6nactn temnepaTtyp 283 1 284 K HaxoguTca Touka TEPMOTPOMNHOro nepexoaa.

Pa6oTa BbinonHeHa no rpaHTty N'ybepHaTopa YenabuHckon obnactu (npoekt ypyen 04—-03-96059).
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