['py6ocTh, niau crpyKTypHas yCTOHYMBOCTH — BasKHEHIIee yCJoBUEe KOPPEKTHOCTH 3a/aHus
MOJICJI, a KOPPEKTHOCTh 3aJlaHne - BaskHeiinee TpeboBanne K MareMarndeckoil mogean. OCcHoB-
Hasg WIS TOCTATOTHO MAaJIble M3MEHEeHUst TPYOOil CHCTeMBbI TOJKHBI MPUBOAUTH K COOTBETCTBEHHO
MaJIbIM U3MEHEeHUAM B JUHAMUKE ee HoBeleHns . ToIbKO rpyOble CUCTEMbI MOI'YT OIIMCHIBATH PEaJib-
HBle npolecchl. [TosTomy Teopema AHApoHOBa-IIOHTpATMHA MMeeT BaykKHOe 3HAYeHUe I IIOUCKA
COCTOSTHUI PABHOBECUSI CUCTEMBI.

PaceMoTpiM MHOKECTBO JABYMEDHBIX CHCTEM Ha IJIOCKOCTH, 3aJaHHbIX ypaBHeruem x’' = X (),
rie X (z1,x9) — C'-rnagkas (HenpepbrrO-aud depennmpyemast 10 mopsiaka r) dyukmus (r > 1),
olpeJie/ieHHasd B 3aMKHYTOi orpanndentoii obmactu G C R2,

BBejieM Ha 3TOM MHOMKECTBE CJIEIYIONIYIO HOPMY:

0X
Xl = X —1|)-
1Xller = sup (1X1]+ [ 511

B panno#t mopMe MHOXKECTBO CHUCTEM CTAHOBUTCS OAHAXOBBIM IIPOCTPAHCTBOM, KOTOPOE MBI
oboznavaeMm B mim Bg. BanaxoBo mpocTpaHCTBO — HOPMHPOBAHHOE BEKTOPHOE IPOCTPAHCTBO,
MIOJTHOE IO MeTPHKe, IOPOXKIAEHHON HOPMOIii. _

Takoke onpejesnM 0-OKPeCTHOCTb CUCTeMbl X KaK MHOXKECTBO BCeX cucreM X, yJI0BJIeTBOps-
fomux ycaosuio || X — X||er < 6.

Onpenenenne. /lunamMudeckas cucrema X HasbiBaeTcs rpy6oit B obmactu G, eciu Ve > 036 >
0:

1. Bce cucTeMBbI B 0-OKPECTHOCTH CUCTEMBI X TOMOJOIMYECKH SKBUBAJECHTHBI X ;

2. romeoMopdu3M, KOTODBIH YCTAHABIUBAET ITY IKBUBAICHTHOCTD, SABIACTCH £-OJH3KHM K
TOXKJIECTBEHHOMY (TO €CTh PACCTOSIHIE MEZK/Iy JIBYMsl COOTBETCTBYIOIIUMU TOIKAMH MEHBbIIIE,
qeM €).

EcrecTtBeHHO HAJIOKUTH HEKOTOPbIE OrpaHUYeHHsI, Kacaluecs rpanuipl 0G obnactu G, Kak
9TO OBIIO CAeIaHO B HCXOAHOM OIpeaeaeHnn rpybocTu, a uMeHHO: 0G HOJIKHA ObITh IJIAIKOM
3aMKHYTOIl KpUBOIi, He KACATEJbHON K BEKTOPHOMY OO (KpUBOil €3 KOHTAKTa). 3aMeTuM, 4TO
B CJIy4ae JMHAMHYECKUX CHCTEM Ha KOMIIAKTHBIX IVIAJKHX IIOBEPXHOCTAX 00/1acTh (G COBIAIAET CO
BCell MOBEPXHOCTHIO TAKUM 00pa30M, KAKHX-TU00 TPAHUIHBIX YCJIOBUH HE BO3SHHKAET.

Teopema AnaponoBa-Ilonrparuna. Cucrema X sBisiercst rpy0oit B miockoit obstactu G
TOT/Ia M TOJBKO TOTJIA, KOTIa

1. He cymecTByeT COCTOIHII paBHOBECHS C XapaKTEPUCTUIECKIM TTOKa3aTeeM Ha MHUMOM OCH;
2. He CYIIEeCTBYET NEPUOJMICCKUX OPOUT C MYJIbTUILIMKATOPOM HA €IMHUYHON OKPYZKHOCTH;

3. He CYIIECTBYET Cemaparpuc, WYUK U3 Cejijia B APYroe (MIH TO YKe caMoe) Celo.

Xapakrepucruueckuii nokasarenb (JIsnynosa) dyukuuu d(t) — meficTBUTEIBHOE YUCI0, OTIPe-
. d(t
JiejisseMoe cooTHorenneM A = lim %ln! % |. D10 BesTMUMHA, XapAKTEPU3YIONIAs CKOPOCTh yAAJICHUS
t—00

JIpyT OT japyra TpaekTopuii. [lomoxxurenbHOCTh OKa3aTes JIamyHoBa 0OBIYHO CBHIETEIbCTBYET
0 Xa0THYECKOM IIOBEJIEHUU CHCTEMBI.

Buaumo, Kak pas mepBoe YCI0BHE HOAPA3yMEBAET, UTO COCTOSHUS PABHOBECHS — Y3JIBI, (DOKY-
chl, cemiia (mosoxkenne "meHTp' rocTUraeTest Kak pas Ipu YECTO MHEMOM HOKa3arese).

MyabTUIIIKATOP TEPUOAMIECKON TOUYKHA — B TEOPUH JUHAMUYECKHAX CUCTEM, COOCTBEHHOE 3HA-
yenne guddepeninalia orobpazkeHusl 3a [MEePHOJ B 3TOI TOUKe.

[Tocnennee ycaoBue MOXKeT OBITH epepOPMYJIHPOBAHO KAK OTCYTCTBHE TOMOKINHUIECKHUX U Te-
TEPOKJIMHUYIECKIX TPaeKTopuii. [OMOKIMHIYECKHE TPACKTOPUHN — TPAECKTOPHH, KOTOPHIE BBIXOJISAT



M IPUXOJST B OJIHO U TO 2Ke 1I0JI0KeHne pasHoBecus (cMm. arrpakrop Jlopenna). lereporukimde-
CKMe — KOTOPBIE BBIXOIAT U3 OJIHOTO MOJIOZKEHIS PABHOBECHS U IPUXOAAT B npyroe. Cenaparpuco
ce/ljla — KPHUBbIE, KOTOPHIE B TOYKE TOKOS KACAIOTCS MPAMbBIX-aCCUMIITOT.

W3 mpuBeieHHOI BBIIIE TEOpEeMBI CJleyer, YTO I'pydas cucTeMa Ha ILTOCKOCTH MOXKET 00J1aJaTh
TOJBKO IPYOBIMH COCTOSHUSIME paBHOBecHs (y3JaMu, (GOKyCAMU U CeJJIaM¥) U TPYObIMU TIPe e Tb-
HBIMU TTUKJIaMHA. UTO KacaeTcs cemapaTpuc ceies, OHU JTHOO ACUMITOTUYECKH CTPEMSTCA K Y3V,
dboxycy wim npenebHOMY UKITY, WM TOKHAAIOT 001acTh GG 38 KOHEYHBIH OTPE30K BPEMEHH.

OdeBuHO, 9TO 9TA KAPTUHA COXPAHIETCS IPU MAJIBIX IIaKUX Bo3MyIenusx. [loaromy rpybnie
CUCTEMBI 00pa3yI0T OTKPBITOE MOJIMHOYKECTBO B IIPOCTPaHCTBe Bg.

Bonee Toro, n3 npeacTaBIeHHBIX HUZKE MPOCTHIX COOOPaKeHMl, OCHOBAHHBIX HAa TOBOPOTE BEK-
TOPHOTO TOJIs, CAeayeT, 9To ecau X He dBJsgercs rpy0oii cucteMoil, To s Jobbx o > 0 cymre-
crByer rpybast cucrema, KoTopas 0-Om3ka Kk X. Jpyrumu cioBaMu, rpybbie cHCTEMBI 00pPa3yoT
MJIOTHOE MHOYKECTBO B Bg.

N3 teopembr AnjponoBa—lloHTparnia HEMOCPEICTBEHHO CJEIYET, 9TO I'Ppydas CHCTeMa MOZKET
00J1a/1aTh TOJTBKO KOHEYHBIM YHCJIOM COCTOSIHHN DABHOBeCHs W Mepuognveckux opout B G.

HeoGxomaumocts yenosuii (1) u (2) Teopemsr Anaponosa—IloaTpsruna ouesuua. leiicTBuTe b
HO, ecyin cucteMa rpybast B G, OHa JOJIZKHA OCTaBaThCs IPy0oit u B 1100601t moobactu G. [Tosromy,
BHIOPAB MAJIYI0 OKPECTHOCTH COCTOSTHUS PABHOBECH S, 3aKII0YA€M, 9TO CHCTEMa B OKPECTHOCTH 3TO-
IO COCTOSTHUSI PABHOBECHsI TaKrKe JOJIZKHA ObITH rpyboii. Anasornyunoe HabJIIOEHTE BEPHO U JIJIst
rpyOBIX MpeeTbHBIX ITHKJIOB.

JlokazaTeabeTBO 3-T0 YCIOBUS CM. B

https://www.researchgate.net/publication/259036367_Metody_kacestvennoj_
teorii_v_nelinejnoj_dinamike_Cast_2, cTp. 30-31.
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