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Abstract

The importance of quantitative analysis of
autowave solutions is discussed by the
example of the study of peculiarities of
autowave behaviour in the bifurcation spot.

1 ABTOBOJIHOBBIE (heHOMEHBI

BaXHOCTh aBTOBOJIHOBBIX IPOIIECCOB B HACTOSAIICE
BpEeMsI IIPOKO 0CO3HAETCS; 0c000E MECTO MM OTBEIICHO
B Kapauoioruu [4]. OIHUM U3 TUIUYHBIX aBTOBOJIHO-
BBIX PCIICHHU SBISIETCS pesepbepamop — aBTOBOIHO-
BOH BUXpH B 2D—cpene, T.€. Bpamaromascs aBTOBOJIHA
€O CBOOOIHBIM KOHIIOM, KOTOpasi 9aCcTO MPUHUMAET BUJI
BpaIAIOMIeHCsl CIHMpali; OTIMYHE peBepOepaTopa OT
CRUPANbHOU A8MOBOIHLL, TOCTATOYHO TOJ00HO 00CyX-
nanock paHee [4]. XapakTepHbIM TOBEICHUEM pEBEP-
Oeparopa sIBISETCS MeaHApP — CIHOHTaHHBIA Jpeid
peBepbepatopa B omHopoaHo cpene. HemaBno [4, 5]
ObUT TIOJYY€H a6MOBOIHOBOU CEepRAHMUH — SIBJICHUE
CIIOHTAHHOTO TOPMOXCHHS  CIIOHTaHHOTO  JApeiida
peBepOepaTopa B OJJHOPOIHOM cpee.

ABTOBOJIHOBBIC MOJICITU ITOKA3BIBAIOT JOCTATOYHO
pazHoOOpa3HOe TIOBeACHUE, NpUYEeM TIOpPOH Jake
MaJIOTO M3MEHEHHsS MapaMeTPOB CHCTEMBI OCTATOYHO
IUIA PagUKalbHOTO W3MEHEHHS IOBEICHUS CHCTEMEI,
KaKk 3TO OBUIO TIOKa3aHO, HAIpHMep, B HEJABHHUX
paboTax 1O W3YYECHHIO CHUCTEMBI CBEPTHIBAaHHSA KpPO-
Bu [3]. OTm 0OCTOATENHCTBA [ENAIOT IOCTPOCHHE
napaMeTPUUECKOr0 MOPTPETa HEOOXOIMMBIM IEPBHIM
mlaroM 1Opv  MCHOJIb30BAHMM TOW  WIM  MHOU
aBTOBOJIHOBOM Mojenu. OIHAKo CclenyeT OTMETHUTH
HEKOTOPYIO CTPaHHOCTh HCTOPUYECCKH CIIOKHUBIICHCS
CUTYAIlMU: TIPY UCCIICAOBAHUH aBTOBOJIHOBBIX PEIICHUMA
mpeobiafaeT TpamuIus KAa4eCTBEHHOTO BH3YaIbHOTO
aHanM3a MOJdy4yaeMblX permieHuid. Tem He MeHee
HEJaBHAS MPaKTHKa TOKa3aja [5], 9To MCIOoJIh30BaHUE
KOJIMYECTBEHHBIX METOJOB MOXKET OKa3aThCsl BeChMa
MPOAYKTUBHBIM: TaK, JUIIb Olaromaps KOJIMYECTBEH-
HOMY aHanmu3y jnpeiia peBepbepaTopa yAaiIoch
JA0Ka3aTb, 4YTO MC€aHAp W CCPIAHTHUH ABJIAIOTCA CYyLIC-
CTBCHHO pPa3JIMYHbIMU aBTOBOJIHOBBIMHU PCUHICHUAMU, WU
B HCCIEAyeMOH 4YacTH MPOCTPAHCTBA MApaMETPOB
M3y4aeMOW MOJIENIM ObUIa JOCTATOYHO TOYHO OTpee-
JICHA TPaHHIIA MY MEAHAPOM U CEPIIAHTHHOM.
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ABTOBOJHOBOW CEpIIaHTHH IIPEICTABISACT COOO0M
SBIICHHE TaK HAa3bIBAEMOU OUDYPKAYUOHHOU NAMAMU
(bIT). IMox BII moHMMarT HEOOBIYHBIA MEPEXOTHBIN
mporiecc, HWHOTAAa HaOJIromaeMblii B MOBEICHHUH
CHUCTEMBI, Haxomsimieiicas BOMM3M OH(ypKaINOHHON
rpanunbl [2, 3]. XOTsS cymecTByeT HECKOIbKO TOYeK
3peHusi Ha NpUpoIy dToro ()eHOMEeHa, TeM He MeHee,
NpU3HAETCS TO 00CTOATENbCTBO, uTO bII urpaer Becpma
CYIIECTBEHHYIO POJIb B MPAKTHKE, HOO CHCTEMa B 3TOM
ciydae TepseT ympasiseMmocTs [2]. ITostomy ¢ mpak-
THYECKOM TOYKH 3pPEHHS BaXHO BEBLICHUTH HIMPHHY
MOTPaHUYHOW 30HBI, B KOTOpPOW HAONIOmaeTcs 3TOT
(enomeH. [l OmMpeneNeHHOCTH, MHOXKECTBO TOYEK
BIOJMh OM(YpPKAIIMOHHON TpaHUIBI IPOCTPAHCTBA
napameTpoB, rae henomen BIT mpekpaimaercs, Ha30BeM
aunuen evixooa u3z oupypkayuonnou 3omvi. llopg
noSpanuyHol OUGYprayuorHo 3010t 0y1eM OHUMATh
MHOXKECTBO TOYEK MEeXIy OndypKalMoHOH rpaHuLEei 1
JUHUEW BbIXoJa M3 OudypkauuoHHOH 30HBL. K coxa-
JIEHUIO, MCMOJb30BaHHBIA Hamu mpexzae [5] meron
KOJIMUYECTBEHHOTO ~ aHaln3a CIOHTaHHOro  Jpeiida
peBepOepaTopa B 2D-cpeme He TO3BOJHMI  BBISIBUTH
[IMPHUHY TTOTPAHUIHON OM(YPKAIIMOHHOHN 30HBI.

B manHOl pabote mpemnaraeTcs KOJMYECTBEHHBIN
MOJIXO/, TIO3BOJIIIOIIMK TIPOAHATN3UPOBATh 0COOEH-
HOCTH TIOBEIEHHsSI aBTOBOJHOBOH MOJAEIH B IIOTpa-
HUYHOW OM(YypKAIMOHHON 30HE W ONPEACIHUTH JMHHIO
BBIX0J1a M3 OM(YPKAIIMOHHON 30HBI.

2 MeToabl U pe3yJbTaThl

2.1 Uccnexyemasi Mogeab

B pabote ucnonb3yercs npeaioxKeHHass AJIMEBbIM U
[MTandunosem [1] mpocrast ABYXKOMITIOHEHTHAsE MOZIETb
BO30YIMMOW CpeJIbL:

Z—L; Au—du(u —a)u-1)-uv,

g—‘; g(u,v)(— v — ku (u —a- 1))’

My

u+ W,

MopenupoBaH1ue BBIOJIHSIIOCH ISl IByMEPHBIX
cpen 128x128 ¢ rpaHmuHBIME ycnoBusMH HeiimaHa.
Bce ycnoBusi MOJeTUpOBaHus U CHOCOO OIMpeesIeHust
TPaeKTOPUH KOHYHMKA peBepOeparopa ObLTH TMOIPOOHO
omucanbl paHee [5,6]. OTMETHM XOpOIIO H3BECTHOE

c(.v)= e, +
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00CTOSATENECTBO, YTO, XOTS OT CIIOCO0a OIpeIeNCHHS
KOHYHKa peBepOeparopa IOJIOKEHHE €ro TPaeKTOPUHU
MOJET HECKOJIbKO U3MEHSThCS, TEM HE MEHee, ee Cyllle-
CTBCHHBIC OCOOCHHOCTH COXPAHSIOTCS: B YaCTHOCTH,
COXpaHHeTCﬂ Hepl/IOI[I/l‘iHOCTb M3MeHeHHl7[ cec Kpl/IBl/ISH])I.

2.2 AHaju3 IBM:KeHUs peBepOepaTopa

Ilpu aHanu3e SKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH
OIHUM W3 CTAHIAPTHHIX IOIXOIOB ABJISETCA TNapa-
METpHU3alusl KpUBOH, COOTBETCTBYIOLIEH pe3yibTaTaM
u3Mepenuil. IIpexne yem NpUCTYNUTH K MapaMETpHU-
3alluu TpaeKTOpHﬂ, HaM MpeaACTaBUIIOCh €CTCCTBEHHBIM
npeoOpa3oBaTh JWHAMHUKY JIBYX HPOCTPAHCTBEHHBIX
NEPEMEHHbIX B JAMHAMHKY OJHOH TEPEMEHHOH —
KpUBU3HBI TpaeKkTopuu. M3mepeHne KpUBHU3HBI Tpack-
TOPHUHU OCYILECTBJIEHO ClielylomuM oopazoM. [lis xax-
JOW TOYKH TPAaEeKTOPUHM YYACTOK BOJM3U 3TOW TOUYKHU
OBUT  ammpOKCUMHPOBAH IYrol OKPY)KHOCTH IIPH
momomn MHK. [lnsg anmpokcumarnuu —BBIOHpaiics
Y9acTOK TPAaeKTOPHH, COOTBETCTBYIOIINI (PHKCHPOBAH-
HOMY HHTEpBay BpPEeMEHH (OKHO aNIpPOKCHMAITIH).
B pesynprare s KaXOOrO0  MOMEHTa  BpPEMEHHU
MOJIy4YeHa OLIeHKa paJinyca KPUBU3HBI TPACKTOPHH.

Jlanee cooTBeTCTBYIOIIME CEpHAaHTHUHY [5] 3aBUCH-
MOCTH pajuyca KpUBHU3HBI TPAaeKTOpHH, R,,, OT Bpeme-
HH, ¢, aIIPOKCUMUPOBAHBI ClieTyonel pyHKInen:

R, =k +k - sinQr-t/k, +k,),

rae ky JaeT OLEHKY CPEOHEro paamyca KPHBU3HBI,
<R,,>, k;— HauanbHas aMILTUTY7a ee KoneOaHu, k, —
XapaKTepHOE BpeMs 3aTyXaHusi KoneOaHuid u k; —
HepHos KoJeOaHWi KPUBU3HBL. AMNIPOKCHMANHUs OCY-
LIECTBJICHA IIPH IOMOIIN CTAHJIAPTHBIX CPEJCTB, IPEeo-
cTaBiIsieMbIX mporpammoil SigmaPlot. Ha pucynke
MO0Ka3aH NpUMEpP TaKOW anmpoKcuManuu (TojcTast
muaus) g a=0.170; TOHKOH JWHWEH TOKa3aHa
BeNMM4MHA R, , ONIPEACIEHHAs 3KCIIEPUMEHTAIBHO.

R, su

100 200 300 400 500
Bpems, t.u.

B pesynbraTte OBUIM IMONYyYEHBI 3aBHCHUMOCTH Tapa-
METPOB aNIpoKCUMHpYIoliel (QyHKUUM OT W3MEHs-
€MOIr0 B XOJ€ BBIYUCIUTEIbHBIX JKCIEPUMEHTOB
napameTpa Mozenau . Hamboiee HMHTEpECHON OKasa-
J1aCh 3aBUCHMOCTh <R,,> OT @; OHa IIPEJCTaBlICHAa Ha
CIEeIyIOUIeM pPHCYHKE, Ha KOTOPOM  TEMHBIMU
KPYy’KKaMH OTMEUYEHa <R, >, a CBETIBIMH TPEYIOJIb-
HUKaMM TIOKa3aHa HaWJeHHas paHee [5] 3aBUCHMOCTb
XapaKTEepHOTO BPEMEHU CIIOHTAHHOTO TOPMOXKEHUS
peBepOepaTopa, 7;, OT HapameTpa MOJCTH, d, BOJIW3U
OondypKanuoHHOM TPaHUILIbL, COOTBETCTBYIOILEH
3HaueHuio a, = 0.1803.
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3 O6cyxaenue

Ha rpapuke 3zaBucumoctd <R,,> OT a BHJEH
sKcTpeMyM npumepHo npH @ = 0.135; oH HaxoauTCS Ha
HEKOTOPOM PACCTOSIHUU OT OU(YpPKAMOHHOW IPAHUIIBI.
Iloka He JJOKa3aHO HHOC, C€CTCCTBCHHBIM BbITJIAJNUT
MMPEANO0JIOKCHHEC, 4qTo 3TOT MHWHUMYM BJOJIb
OudypKaIMOHHOW TPAHUIBI KaK Pa3 M COOTBETCTBYET
JIMHAU BBIXOJa U3 OM(ypKalMOHHOW 30HEI.

Jannass pabora moka3ayia, 4ro Oe3 NPUMEHEHHS
KOJIMYECTBEHHBIX METOJOB OIICHKH OCOOCHHOCTEH
MOJTy4aeMOT0 aBTOBOJHOBOTO PEIICHUS OKa3bIBACTCS
HEBO3MOXXHBEIM OTBETHTHh Ha s BaXKHBIX BOIPOCOB.
Her nmpwumH  coMHeBaThCci, UYTO  IPUMEHEHHE
KOMOWHAIIMA METOJOB KOJMYECTBEHHOW OIEHKH CIIOH-
TaHHOTO Jpeida peBepOeparopa MO3BOIUT aBTOMa-
TU3MUPOBATh MOCTPOCHHUE MAPAMETPHUECKUX OPTPETOB
aBTOBOJIHOBBIX MOJIEJEH IBYMEPHBIX CPEI.

PabGora BeImoONHEHAa NpH (DUHAHCOBOW MOIJIEPIKKE
POOU, rpanter 08-07-00353 u 10-01-00609.
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