Fnasa 30

MHBAPMAHTHBLIE MHOTOOBPA3USA B 3ANLAUE TEMNOPA

INpenctaBnenHe KoHewHOMepHHX MHOrooGpa3uii B THABLGEPTOBOM N[POCTPaHCTBE
CTENEHHHMMH DSfaMH; KOOpAHHATH Ha MHOT00GpasHH; onpeleneHHe KoahpHUHeHTOB
PasnoKeHHs; NHHAMHYECKHe CHCTeMbl Ha MHOroo0pasusiX; pasfieieHHe INepeMeHHHIX;
BHXpH Tefisopa, BOJNHHCTHIE BHXPH; BHHTOBBIE BHXDH.

[lpedsapumensnoie ceedenus: ra. 29.

3ra raasa nocBslleHa METOLY HaXOXIEHHsi HeyCTOHYMBOI'O MHOTroOGpa-
3Hsi, KOTOPOE BO3HHKAET M3 OCHOBHOIO TEUEHHs] B TMAPOIMHAMHYECKHX
3ajavax, paccmarpuBaslunxcs JsBu {1962], Oasu, Oun [Tpumoit u Crio-
aptoM [1968] u Mrasom [1971] B cBsi3u ¢ uccaenoBanueM 3anaun Tedno-
pa. XoTs pe3yJbTaThl, KOTOPHIE ObLIX NONYYEHH JO CHX TIOP 3THM METO-
IOM, SIBASIIOTCS JOBOJIBHO OFPAHMUEHHBLIMH, OH OCTaeTcs MOKa 4YTOo
€IMHCTBEHHEIM HM3BECTHBIM IPHEMOM [IJIsi DElIEHHS] TaKHX 3ajay (cM.
Takxe pabory Xaccapaa [1980], mocBsiieHHYI0 aHAJOTHYHOMY METOLY
/s KOHEYHOMEpHHIX NpocTpaHcTB). BeposiTHo, MeTopni Takoro poja
GyRyT HeOGXONUMBL il JETANbHOrO MOHHUMaHHsI Mpoliecca BOSHUKHOBE-
HHSl TypOYyJEHTHOCTH.

30.1. OB3OP PE3YJIbTATOB MO 3AAAYE TEANIOPA,
NOJNIYYEHHbIX K 1968 T.

[lyets r1 ¥ ry — pamuychi BHYTpPEHHETO H BHEWIHETO LHJIHHAPOB
(npennosaraeMblX GeCKOHEYHO NJIMHHEIMH), OTPaHHYHBAIOLIUX TEUEHHE,
a Q u Q, — yrJ0BHE CKOPOCTH LMWJIHHAPOB. [/l HEBO3MYIIEHHOIO
TEYeHHs YIVIOBasi CKOPOCTb Ha pajuyce r (ri<.r<ry) paBHa

Q(r)= A+ Br, (30.1.1)

rme A u B onpeleasiorcs H3 YCJOBHS NPHJIHNAHMS HAa CTeHKaX,
a umeHHO @, = A+ B/ri u Q, = A+ B/r}. 31y 3a5auy MOXHO OXapak-
TEePH30BaTb pa3JHYHEMH Ge3pasvepHLIMH NapaMeTpaMH, HanpHMep
napamerpoM r,/r, (KOTOpHH (HKCHpOBAaH IJs HaHHOH (hM3HYeCKo#H
YCTAaHOBKH), H AByMa 4dcJaMH PeliHosbica

R, =Qri/v, R,=Q,riv. (30.1.2)
Y eTORYHBOCTL OCHOBHOTO JIAMHHAPHOTO TeueHHa KysTTa, 3aiaHHOro

B BrJie (30.1.1), nO OTHOWEHHIO K MAJIBIM OCECHMMETPHYHBIM BO3MYIIle-
HHsM usyuanach Teisiopom [1923] Kak TeopeTuyecku, Tak H 3KCHepH-
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MeHTaabHO, OH YCTAHOBHJI YCTOMYMBOCTH AJISi 3HAUEHHH BeJHUHH R H
R, COOTBETCTBYIOIIHX TOYKaM, JI€KALIHM HHXKe CIVIOLIHOH KPHBOH Ha
puc. 30.1, nas cayuas ry/r,=0.880. Ewme paHee npH NOMOLIH NPOCTHX
coobpaxenuil Peneli nokasas, uro TeueHHe OyJAeT YCTOHYHBBIM [IPH
0<R\<<R,, T. e. Ansa cayuas, Koraa Touka (Ri, R;) HaxoQuTcs crpasa
OT LITPHXOBOH NPAMOH Ha PHCYHKE.

R
A 4

>R,

Puc. 30.1. CxemaTuueckass Auarpamma TellJIODOBCKOH yCTOMYHBOCTH.

Bruuncnenns Tefinopa mokaseBawT, YTO, KaK TONbKO R;, Bospac-
Tasg, MPEBBICHT NPH (UKCHPOBAHHOM R, CBOe KPHTHYECKOE 3HAYEHHE
(T. e. 3HAuUeHHe HA KPHUBOH), OCHOBHOE TeUeHHE CTAHOBHTCA HEyCTOH-
YHBBIM OTHOCHTEJbHO COGCTBEHHOrO KoJeOaHMs, NoJie CKOpOCTeH KOTo-
poro B UMJHHJPHUECKHX KoopAuHaTax r, 0, z uMeeT BHJ

u=Re[f(r) e*?]. (30.1.3)

CrpykTypa 3TOro BO3MYIIEHHS IpPEACTaBJAseT co0OH Pl KOJbLUEBLIX
BUXpe#, paBHOMEPHO pPacHOJIOXKEHHBIX BJOJb OCH 2, KaK CXEMaTHYeCKH
noKasaHo Ha puc. 29.1 B npeabiaymedi riase. TeHJgop yCTaHOBHJ, 4TO
SKCNEPHMEHTANbHO Ha6/ofaeMble BHXpPH (KOTOpHIE MOXHO CJesaThb
BHIHMBIMH NIPH NOMOLIH B3BeIEHHBIX YaCTHI) B XHJKOCTH KauecTBEHHO
COIJIacCyIOTC ¢ BBIYMCJIEHHSIMH; B YAacTHOCTH, HX OCEBOE DasjesieHHe
corjacyercs co 3HaueHweM a u3 (30.1.3), Ans KOTOpPOro BO3MylueHHe
BllepBble CTAHOBHTCS HEYCTOMUMBBIM (T. €. BO3MYLIEHHe YCTOHYHBO pH
MEHBIIHX 3HAYEHHAX R4).

[Ipn R, HEHaMHOro MpeBOCXOJAlleM CBOe KPHTHUECKOE 3HaueHHe,
BHXDH (HasHBaeMblie Tenepb BHXpsAMH Teijiopa) OyAyT yCTOHUHBBIMH;
BMeCTe C OCHOBHBIM TeUeHHeM, Ha KOTOpPO€ OHH HaKJaAbBaIOTCH, OHH
00pa3syioT HOBO® CTAIlHOHAPHOE TeueHHe (B KaXkJOH TOYKe NpPOCTpaHCTBa
BEKTOp CKOPOCTH JKMJIKOCTH He 3aBHCHT OT BpeMeHH), KoTopoe Oyner
CYLlecTBOBAThL 10 TeX NOP, NMOKa IMJHHAPH! He NepecTaHyT BpalllaThes.
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Tefinop Ha6m0nan 3KCHEPHMEHTANbHO, YTO MPH JOCTHXKEHHH napa-
MeTpoM R; c/IefyIoliero KpHTHYeCKOrO 3HaueHHs BHXPH CTAHOBATCA
BOJTHHCTbIMH H BPAaillaloTcA BOKPYT OCH CO CKOPOCThEO, IPHMEPHO PABHOM
cpefHell yrJoBoH ckopocTH (R2;-2,)/2.

Ananus Tefisopa, 6yayuH JIHHeHHBIM, TOAHTCS JHIIb AJIA HCCJIENO-
BaHHS TEYEHHS TOJbKO JO AOCTHXKEHHA NapaMeTpoM R, mepBOro KpHTH-
YeCKOTro 3HAYeHHsl H HEMOCPEeJCTBEHHO [OCJE 3TOr0; OH HE MO3BOJAET
CyIHTb 00 YCTOHYUHMBOCTH HJH HeycTOHuHBocTH BHXpell Teittopa, a
JHIIb QUKCHPYeET GakT HX BO3HHKHOBeHHs. OueBHIHO, J/1s HHTEpBAla
3HayeHHH R;, OpH KOTOPHIX 3KCHEPHMEHTAJbHO HaGJMIOAAIOTCS BHXPH
Tefinopa, 3KCHIOHEHLHAJbHBIH PoCT coOGcTBeHHOro Kojebanusa (30.1.3)
Onarojaps BJHAHHIO HETHHEHHOCTEH ITPOUCXOAHUT JIMIIb JO HEKOTOPOH
KOHEYHOH aMIJIHTYAbL.

[Tocnenytouiie 6osee TOHKHE TeOPeTHYECKHE H 3KCIEPHMEHTAJbHble
HCCJIe0BaHHA B OOLIEM MNOATBEPAMJH pe3yJbTaThl Tefsopa. OnHako
Teltnop paccMaTpHBaJ TOMbKO OCeCHMMETPHUYHBIE BO3MYILEHHA, a Kpio-
rep, I'pocc u [1u [Tpuma [1966] nokasasu, yTo B c/yyae MpOTHBONOMOK-
HO BpPAUlAOUIMXCA LHJIHHADOB MPH JOCTAaTOYHO OOJbINMX MO MOAYJIO
3HaYeHHAX OTHoWeHus £,/Q, (BbIXOAAWHX 3a Ty 06JacTh, KOTOpas
3KCMEePUMEHTATIbHO H3yyasach Teﬁ.nopOM) coOcTBeHHOe KosefaHue,
KOTOpOe MePBbIM CTAHOBHTCA HEYCTOHYMBBLIM, He ABJIAETCHA OCECHMMeT-
DHYHBIM, @ 3aBHCHT OT YIJa [0 3aKOHY ¢“™®, rje m, Bo3pacTasi, IPHHH-
MaeT 3HaueHus 1, 2, 3, ... Mo Mepe pocTa MO MONYJI OTHOLIEHHS
Q,/Q,. C.neuoaaTe.ano, JeBas 4yacTb KpHBOH Ha pHc. 30.] momkHa OHITH
OMyllleHa BHU3, HO BECbMa He3HAUHTE/IbHO, TaK KaK YCTOHYHBOCTD COOCT-
BEHHOTO KOJeGaHHA B cJy4Yae CPABHHTENIbHO GJIHM3KO DAaClONOXKEHHbIX
UHJIHHAPOB (r,/r,=0,880), usyuapmemcs Tefislopom, ouenp cna6o 3a-
BHCHT OT m.

DTH npe/lBapHTesbHble BBIBOALI GbLJIH SKCIEPHMEHTAJbHO MOATBED-
xpaenbl Chaiinepom [1970], xoropnbiii nokasas Takxke, YTO €CJIH BO3-
HHKAIOT HEeOoCeCHMMETDHUYHble COGCTBEHHBbIE KOJeGaHHsA, TO OHHM fABJA-
10TCS BUHTOBHIMH. (B pamMkax JMHEHHOH TeOpDHH HeJb3A OTJIHYUTh
BHHTOBblE BHUXDH OT BOJHHCTBIX KOJbLEBHIX BHXpEH: BCe YeThIpe
COGCTBEHHBIX KoJeOaHHs, COlepxkaiiHe e+i%2eximb — onHHAKOBO BO3-
MOXHBl M MPH CBOeM OOBEAHHEHHH JAAIOT BElECTBEHHYIO 3aBHCHMOCTb

aubo BHAa S8 oz $inmB, nmu6o Buaa M (az 4= m6), H TOABKO HeNHHEH-

HAs TEOPHsS MO3BOJAET CKa3aTb, Kakas H3 ITHX BO3MOXKHOCTeH pea-
JIH3yeTcH.

3a nocnenHHe NeCATHJIETHS MPH HNOMOIIH HeMHHEHHOH TeopuH, pas-
pabatbiBaBieiica [3Bu [1962), dssu, du [Tpumoii u CrioapTom [1968]
u Yrasom [1971], yaanoch NOHATH CTPYKTYPY M YCTOHYHBOCTb BHXPeH
Tefiiopa ¢ KOHEYHOH aMrmnTyuoﬁ BTOPYIO OH(YPKALHIO K BOJHHCTBHIM
BHXDAM H CTPYKTYPY H YCTOHYHMBOCTb BOJIHHCTbIX BHXpeH KakK 3TO
OylleT OMHCAaHO HHXKe.

Jlns 3apau, mopaoGHBIX 3TOH, KOrja HMMeeTcs MNOC/JeN0BaTebHOCTb
6udypkauuil, TeopHs MnpeiacraBaseT coOoH HAeasbHOe yepelOBaHHE
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JHHEHHOrO H HeJMHHeHHOro aHanH3a. Jlocne Kaxzaod OupypKalLuH
CTPYKTYpa H aMIJIMTYJa HOBOTO TeYeHHs HaXOAATCA C NMOMOILLIO HENH-
HeHAHOro aHanH3a. 3aTeM €0 YCTOHUHBOCTb HCCHEyeTcA MyTeM JIHHea-
pH3ALHH YpaBHEHHH B OKPEeCTHOCTH 3TOrO HOBOIO TEUEHHS H H3YWEHHS
pocTa HHPHHHTE3HMAJBHBIX BO3MYIIEHHH, 4TOOH HaHTH CJeLyIOWLYIO
6HdypKanuio, H T. 1.

30.2. NOCTPOEHHUE MHBAPHAHTHBIX MHOTFOOBPA3WH

B sTom naparpage Mel olHiIeM B OGIHX YePTaX METOA NOCTPOEHHS Heyc-
TOHYHBOTO MHOroo6pa3usi, pa3pabOTaHHHH yNOMAHYTHIMH BHILIE aBTO-
paMH Ha OocHOBe GoJiee paHHell pa6oTh CrioapTa u BarcoHa.

BosbMeM 3BoIOIMOHHOE YpaBHeHHUe B BHAe (29.4.3); Toraa coGcTBeH-
HbIE 3HaYeHHs H cOGCTBeHHbIE (yHKIMU JHHEapH30BaHHOH 3ajau GyayT
yIOBJIETBOPATDb yPABHEHHURM

MMy, =Ly, (j=1,2, ...). (30.2.1)

Kak u B § 29.6, Gyaem cuuTaTh, 4TO CHCTEMA (yHKUMEA P, MonHa
B H, a conpsikeHHble QYHKIHH, YIOBJETBOPSIOILHE YpAaBHEHHAM

MMy, =1y, (=1, 2, ...), (30.2.2)

06pa3syloT MO OTHOWEHHMIO K 1, GHOPTOrOHANbHYIO CHCTEMY B TOM
CMBICJIE, YTO

(X/, ka)zajk’ (30.2.3)

[lycte HeycrolunBOoe MHoroo6pasue M saBnserca K-MepHbIM, H

nycTb KoopauHathl ToukH u € M, kak u B § 29.7, nonyuaiorcs
OyTeM NpPOEKTHpOBaHHA Ha M, a MMEHHO

=0t Mu) (=1, ..., K). (30.2.4)
Iostomy ana ue M

K
’

u =k§ P+, (30.2.5)

rie BEKTOP &' OPTOrOHAMEH Yy, +«., ¥k» T. €
(Y Mu'y=0 (k=1, 2, ..., K). (30.2.6)
Ham HyXHO HaliTH (QYHKUMIO U (X,. ..., Xg), HJIH, JJA KParko-
CTH, u(X), co 3HaueHHsiIMH B H, Kotopas JaeT Touky H3 M c Koop-
IMHATAMH X;, ..., Xx XOTS Gbl B HEKOTOPOH OKPECTHOCTH HyJsl.

Tlpeano/ioxKuM, 4TO 3Ta (YHKIHA ABAAETCA aHAMHTHYECKOH H, Cle-
J0BAaTeNbHO, MOXeT OHThb MNpeicTaBleHa B BHAE CTENEHHOrO psja:

u(x)= X xdug, (30.2.7)
@eL)
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TA€ X H q cyTb K-MepHbIe BEKTOPHl M CYMMHPOBaHHE NPOBOAHTCS MO
MHOXKECTBY

& ={q: Kax/loe ¢,—HEOTPHUATeJbHOe LieJIoe H XOTs Obl OLHO
q; >0}, (30.2.8)

X9 —COKpalleHHoe o0O3HaueHHe TPOM3BEAeHHs x7ix:. . .x‘,’<’(, a Kax-
A KO3hpHLUHEHT ugq sBJASETCA 37eMeHTOM H3 H.

Cornacto (30.2.5) u (30.2.6), kosbbHUHEHTE ©, JHHEHHBIX uJle-
HOB B (30.2.7)—>5T10 nepBele K COGCTBEHHBIX (PYHKUHH Py, . ... Y,
TOTAa KaK OCTaJbHble Ugq OPTOTOHAJNbHBL Yy, ..., ¥x B CMBICJIE
(30.2.6). dti nmocneiHHe uq He ABJAIOTCH COGCTBEHHBIMH (YHKIHS-
MH, @ yAOBJETBOPSIOT HEKOTOPbIM HEOJLHOPOAHBIM ypaBHEHHAM, KOTO-
pule Gyayt npuBeneHsl HHke; nostomy (30.2.7) we Oydem pasnoxe-
HHEM MO COGCTBEHHBIM (YHKIHAM.

[TpeanonoxuM, uto GyHKUMH u3 (29.7.4), onuchBalouHe IHHA-
MHUecKylo cHcteMy B M, Takke aHaJHTHYHBI H MOTYT OBITh pasfio-

JKEHbl B CTENEeHHBIE PAIBl MO Xi, ..., Xz, TAK YTO
X = > ax® (=1, ..., K), (30.2,9)
(e L)

TI€ Qjp—CKaJafApHbIe KO3(p(hHUHEHTEI.

W3 (30.2.7) u (30.2.9), ncnomp3ys nmpaBHIO AHdhepeHIHPOBaHHSA
CMOXKHOA (YHKUMH, HaiineM u=du/df, a 3aTeM TOACTaBHM U H 4 B
3BO/IIOLIHOHHOE ypaBHeHHe (29.4.3) u GyleM paccMaTpuHBaTh 3TOT pe-
3yJbTaT KaK TOXKIAECTBO MO Xy, ..., Xg ITOTO JAOCTaTOYHO AJIS
ornpeleseHnss Ko3bhHIHEHTOB uq H Qjp.

Yro6nl HaitTi u u3 (30.2.7), HyXkHO npoanddepeHHpoBaTh X9 10
X; AJISl KaXIOTo j, a 3aTeM HCIOJb30BATh (30.2.9). Tlycts e; ects
K-MepHBII BEKTOp, Y KOTOPOTO - j-i KOMIOHeHTa paBHa 1, a Bce
ocTasbHBIE KOMMOHeHTH paBHbl 0. Toraa

0x9 /0x; = q,;x7°/; (30.2.10)
¢J1e/10BaTe IbHO,
K
| = AipXPt I g =
= éx) i§1 94X “a
K
= 2 X2 D qGsre,-qlq, (30.2.11)
sekL) [=1(q /

rae yepes ;' ofo3HaueHa cymMMa IO BCeM TakuM q € %, AJs KOTo-
peIX S--€,—q TaKk¥ke NPHHALIeRKHT ¥ (NPH 3alaHHOM § OHa CO-
JEPXKHT JIHIIb KOHEUHOE YHCJIO CJaraeMblX).

/18 BEKTOPOB M3 MHOMecCTBa ¥ YAOOHO BBECTH HOPMY, NOJIOXHB
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K
| q|== Z g;; TorAa |q| 6yleT UeJbIM [OJIOXKHTEJbHHIM yHC/IoM. Ecou

|q|_l TO q COBMajaeT C OJHHM H3 BEKTOPOB e;.

Tenepy mnoxacraBum u B Buie (30.2.7) u u B Buze (30.2.11) B
3BOJIIOUHOHHOe ypaBHeHue (29.4.3) M npupaBHsieM moJHbIE KO3(dH-
LIMEHTHl [pH XS B o0eHX uacTAX Aas kKaxaoro s € ¥, Toraa, Bo-
NEePBBIX, €CJH S—OAHH H3 BEKTOPOB €, TO KBaJpaTHUHBIE UJeHH He
Jal0T HHKAaKOro BKJIaJa H [03TOMY

Z tje Mute, —Lue, =0 (I=1, ..., K). (30.2.12)

=1

Ho Mu yxe 3HaeM, uTO lte, =p;; OTCIONA H H3 (30.2.1) cneayer, uro

a; hoompu j=1, 30.2.13
1=V 0 npm jo=L (30.2.13)
Torlla C TOUHOCTBIO JO II€PBOroO nopsulKa pH MaJbIX Xis ooy Xx

(30.2.9) naet x,=const-exp (A;f), uero u cJelOBaJIO OXKUIATh.

Bo-BTOpEHIX, €C/IH § He COBMAajaeT HH C OJHHM H3 €, T. €, €eCJIH
Is| > 1, Mbl nonyuaem npn nomomn (30.2.13)

K
(Z S/A’/M—L)>us =— 2 > 9% s+e -aMu, +2X ’ B (uq, ts-q),
i=1 i=1 (@ 7~ (@
(30.2.14)

e uepe3 »)” ofosHaueHa CyMMa MO BCeM TaKHM (€ .%, AJsi KOTo-
PHX S-+€,—q TakXe NpPHHAANeXHT Z H q7=s, a uepes 3"
cyMMa 1o Acem T&KHM q € &, IAS KOTOPBIX S—( TakXKe NpHHaJe-
KHT £, o0e 3TH CyMMBI COJEPXK&T KOHEUHOe YHCJO CJIaraeMblX.
Tenepr mnoxaxem, uro STH YypaBHeHHsl, GyIyud oOINpejeseHHHM
o0pa3oM YNOPSJAOYEHHBIMH M0 S € ., MO03BOJAIOT HHAYKTHBHO OIlpe-
JleJJMTh HEU3BECTHHIE (DYHKUMH #s H HEH3BeCTHhle KO3(POhHUHEHTHI djs.
[peanonoxum, uro ypasHeHus (30.2.14) pacnosoeHel B TakoM I10-
psiiKe, UTO BCe yDaBHEHHSl C JaHHBIM 3HaueHHeM |S| BcerAa HAYT
paHblle ypaBHeHHH ¢ OOJIBIUMM 3HaueHHeM |S| H JAJs KaXJIOro H3
ypaBHeHHH BCe BXOJAfAmHe B Hero (QyHKUMH H Ko3(ppuUHEHTH, BXO-
IMBIIHE H B INpeiblAyliye ypaBHeHHs, yxe onpenenensl. ([lopsamok
CJleloBaHHSA yPaBHeHHH C OJHHM H TeM )K€ 3HaueHHeM |S| He HMeeT
3HaueHHst.) Mel yTBepiKaaeM, UTO TOr/a BIePBbIE MOABUBIIHECS B Npa-
Boit vactH (30.2.14) uq yXe wusBecTHol. JlefCTBHTEJBHO, TaM Al
OO/BIIHHCTBA W1eHOB |q| < |S|, KpoMe Tex, ;s KOTOPHIX (=S-}
~+e;—e, npu [~ (Ha30BeM TaKoe q HE paBHBIM §); OJHEKO 4JIeH
C TAaKHM 3HAUEHHEM q COAEPXKHT K03 HUHEHT Qje,, PaBHBUI HYJIO
B cuay (30.2.13); caenoBaTenbHO, BCe ig, BIEPBbe I1051BJISIOUIHECS
B NpaBoff UacTH ypaBHEHHs, MOXKHO CUHTATh H3BeCTHhIMH. IloaTomy
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HEH3BECTHHIMH B KaXJIOM YypaBHEHHH OyAyT GYHKUHA us H KO3DdH-
mueHTH asis (I=1, ..., K)

UTto6el onpelenuTs KOI(pHULHEHT ars NpH HeKoTopoM [=1,.. ., K,
YMHOXHM cKansipHo obe yactd (30.2.14) Ha BekTOp %,. Torma B Je-
BOH 4acTH MOMYYHTCH HyJb, a B IPaBOH YacTH BCe YJEHH H3 MepBof
CyMMBl GyNyT paBHBl HyJIO, KpoMe TeX, IJSi KOTOpbIX q=e; H
j=1; cnenoBarenbHO,

Qs = — <Xz, 2”, B (uq, us—q))-

()

[Tocne Toro Kak 3TH Ko3a(pHUHEHTh HaifimeHs! Aas [=1, ..., K,
ypaBueHue (30.2.14) MOXHO pa3pellHTp OTHOCHTEJNbHO us. TaKuUM
nyTeM OMpefenseTcs HHBapHaHTHOe K-MmepHoe MHorooﬁpasue M B TOi1
OKPECTHOCTH HYyJsi TNpocTpaHcTBa [, B KOTOPOH CXOAATCSt Pkl
(30.2.7) u (30.2.9).

HmeHHO 3TOT MeTon npuMeHsieTcss B pabGorax [assu [1962], [sBH,
Hu Ipumet u Crioapra [1968) u Mrosa [1971). Xora sTu aBTOpHI
He ONHCHLIBAIOT METOJ TakHM 00pasoM, €ro OCHOBHAas OTJIHYHTENbHas
yepTa — 3TO NOCTPOEHHe HEYyCTOHYHBOrO MHOroo6pasusi, MPOUCXONsA-
HIero U3 HyJa npocTpaHcTtsa M, Toraa ypaBHeHus (30.2.9) npencrasis-
10T KOHEYHOMEPHYI0 AHHAMHYECKYI0 CHCTEMY Ha 3TOM MHOrooGpasuH H
MOr'yT H3y4aTbcsl JIOGBIM H3 CTAHAAPTHBIX METONOB KaK aHAJHTHUYECKH
OTHOCHTEJIbHO HEMOJBHKHLIX TOYEK H LHKJOB, TaK H YHCJIEHHO, KOrJa
TpaeKTOPHH MOJNYYalOTCA B pe3yJ/ibTaTe pellieHHs OGbIKHOBEHHBIX AH(dE-
PEHLHANbHBIX ypaBHeHHH.

BaxHbIM MOMEHTOM B HX MeTOJe fABJAETCA NpeAnosiokeHue o6 op-
TOrOHANBHOCTH BceX uq (KpoMe Tex, A KOTOpeIX [q|=1) cucreme

CONPSKEHHBIX GYHKUMH %1, . . ., Yx. ¥ HAC 3TO NMPEATNOOXKEHHE OTpa-
XeHOo B BuJe paBeHcTB (30.2.5) u (30 2.6) TIpOCTO KaK yNOGHLIH crocob
3alaHHsl KOOPAHHAT Xy, . . ., X, Ha HEYCTOHYHBOM MHOrOOGpa3HH, OfHa-

KO OHO UMeeT Gosiee ryyOOKHH cMBICT U IpeicTaBJseT coboit TOT rJas-
Hufl GaKTop, KOTOPHIH JesaeT NpHUMeHEHHe METOA YCIEIHEIM.

Kaxnaa ¢yHKuHA us onpeneisieTcs uyepe3 H3BECTHHIE BEJHYHHBI
C MOMOULBI0 HEOAHOPOAHOro ypaBHeHHs (30.2.14), KOTOpOe Ha NpaKTHKe
OKaspiBaeTcsl AH((epeHUHANbHbIM yPaBHEHHEM ¢ TPAaHHYHBIMH YCJIO-
BUsAIMH. [1s1 HEKOTOpBHIX U3 3THX ypaBHeHHH, koraa uucio PefiHonbjca
6JH3KO K OJHOMY H3 KDHTHYECKHX 3HaueHHH, omepatop B JIEBOH 4acTy
CTAHOBHTCS MOYTH BHIPOKJAEHHEIM U Ha CaMOM JieJie BIpOXKaaeTcs, Koraa
yhcso PefiHonpAca coBnajaer ¢ 3THM 3HayeHHEM.

CornacHo Teopeme 06 anbTepHaTuBe PpeiaronbMa H3 JHHEHHOH
anrebpbl, KOTOpasa NpHMEHSAETCA TAKXKe H K JIMHEHHbIM yYPaBHEHHUAM B
rHAb0EPTOBOM MPOCTPAHCTBE, BHIPOXKAEHHOE HEOAHOPOJHOE JHHEHHOoe
ypaBHeHHe HMeeT pellleHHe TOJbKO TOTJa, KOTAa ero npaBas 4acThk
OPTOrOHAIbHA BCEM pElIeHHAM COOTBETCTBYIOLLEI'O TPAaHCHNOHHPOBAHHO-
ro OQHOPOAHOrO ypaBHEHHSl, KOTOPHIMH B JaHHOM cJaydae 6yayT ¢yHK-
UHH Y1, . . ., Xkt €CJAH 3TO TAK, TO pelleHHe He OJHO3HAYHO, HO MOXeT
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OBITH C/ETaHO TaKOBBIM, eC/H MOTpeGoBaTh, YTOOBI OHO TakXe GOBLIO
OpPTOrOHaNbHO MYHKUMAM Y1, . - ., Y-

be3 aToro WM Kakoro-ii6o ApPyroro CXOAHOr0 ¢ HHM NpeAnosoxe-
HHA QYHKUHH g MOI'YT OKa3aTbCsl HEMpHeM/eMo OOJIBIIHMH 15 Tpef-
CTaBJISIOIHX HHTepec 3HaueHHH uHcesa PeiiHosbjca, 4TO, NO-BHIHMOMY,
Oyner nmpensTCTBOBATh cXoXHMocTH psaja (30.2.7).

30.3. LUMAMHAPHYECKME KOOPAUHATDI
Ypasrenuss HaBbe—Crokca umetoT BHI (cM. (29.3.4) u (29.3.5))

Ou/ot +(u-V)u+(u-V)u+(u-Vyu+Vp—vy2u=0, (30.3.1)
Vou=0, (30.3.2)

rae il(x) COOTBETCTBYET OCHOBHOMY JIaMHHApHOMY TedeHHIO (AJA 3a-
naun Tefinopa sto teuenne Kyarra). Beezem HHJIHHAPHUECKHE KOOD-
IHHATHl r, U, z U COOTBETCTBYIOUIHE KOMIOHEHTH BEKTOpa CKOPOCTH
u, v, w. Toraa

u=uk, + vke + wk,, (30.3.3)
rae k,, kg, k,—equUHHUHBIE BEKTOPHl NO HAMpaBJIEHHAM BO3pacTaHHs

r, 0 u z cootBeTcTBeHHO. B UH/JHHApDHUECKHX KOOpAHHATaX onepa-
TOopsl V2 H u-V HMEIOT BHA

02 | ] 1 o2 a2
2o —_— —_—— —_—
v _6r2+ r 6r+r2 092 ' 9z2? (30.3.4)
d v d 0 o
uV=ugt+omtey

Korga 3TH oneparopsl TNpHMEHSIOTCS K BEKTOPHOMY TMOJIO BHAA
(30.3.3), HYXHO yUYHTBLIBAaTb 3aBHCHMOCTb €IHHUYHBLIX BEKTOPOB K, M
k(.) oT 0

k,/00 =ke, Oke/00 = —k,.

Hna sanaun Tefiopa ocHOBHOe JaMHHapHOe TeueHue B cHay (30.1.1)
onpefienisercas U3 ypaBHeHuH u=0, w=0 u

v=0(r)= Ar + BJr. (30.3.5)

IlpuBeneHHble Bblile ypaBHeHHS, Gyayuu OGbeIUHEHHBIMH, 0Gpasy-
IOT CHCTEMY ypaBHEHHH B 4aCTHBIX MPOM3BOJHBIX OTHOCHTEIbHO BEJTHUHH
u, v, w H p, paccMaTpHBaeMblX KakK (bYHKUHH NMepeMeHHBIX r, 0, z u f.
J1si npaKkTHYecKOro MpHMeHEeHHs H3JI0XEHHOTo B NPEIbLAYIIEM Napa-
rpade MeToAa YI0OHO NPeACTaBHTL 3TH yPaBHEHHs B GopMe, YKasaHHOMH
Hrnzom [1971],— nyTem BBeneHus IecTHMEpHHIX BeKTOpoB U, V u
T. Ji., IJle KOMIOHeHThl BekTopa U 3To pyHKuuMH p, 0v/dr, 0w/or, u, v, .
Torza Hama cucreMa 3anHuleTcs B BHIE

dU/dr — AU~—M aU/0t —K (U) U =0, (30.3.6)
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rie A, M u K (U)—onepaTtopHo3HauHble MaTpUIlEl pasMepa 6X6,
cojepxamue /00 u 0/0z, HO He cojepxawmue 0/0r. [[Js AocTu-
KEHHS [0CJIEHErO UCIOMB3YeTCs ypaBHeHHe HepasphiBHOCTH V-u=0,
IpH MOMOILH KOTOPOTO NPOH3BOAHAs Ou/Or HCKJIOYaeTCs TaK, YTOOHI
OHa oCTaJach TOJIBKO B MepBoM uJeHe JeBot uact (30.3.6).] Idtu
MaTpHIbl BBIIHCAHbl B MPHJOXKEHHH K HacToflled TJ/aBe, OHH MO Cy-
IIECTBY Te Xe camele, 4ro H B cratbe Hru3a, H JHup cjerka oTim-
yatoTcs oGo3HaueHuAMH. Bce asementn Matpuu M m K (U) paBHH
HYJII0, KPOMe TeX, KOTOpbleé pacCloJ/IOXeHbl B MpaBoil BepxHeH uer-
BepTH MaTpHubl. YUToObl 06BACHHTL ofo3HaueHHe K (U), paccMOTpHM
BoipaxeHue K (U) V; B HeM 3/IeMeHTHl MaTpHIb! JHHEAHO 3aBHCAT OT
KOMIOHEHT BeKTopa U M IeHcTBYIOT JIMHEHHO Ha KOMIIOHEHTH BeK-
Topa V.

30.4. TMNLEEPTOBO MPOCTPAHCTBO

Jasa 3agaun Tefsiopa TeopHsi H 3KCIEPHMEHT OJHHAKOBO NOKA3bIBAIOT,
yTo ecjd BHXpH TefJiopa (a Takxke BOJIHHCTHIE HJIH BHHTOBLIE BHXPH)
yxKe o6pas3oBajJuCch, TO MOJHOE TeyeHHe OyJeT MEepHOJIHYECKHM B Ha-
NpaBJIeHHH OCH 2z C NEePHOAOM, IPHMEPHO PABHLHIM YJBOEHHOMY paccTosi-
HHIO MeXIYy HHJHHApPAMH, N0 KpadHeHd Mepe B TOM cjyuae, KOrja LH-
JAHHJPH O4YeHb [JHHHB, H B TaKoM NpHOJHXKeHHH, Korja KpaeBbiMH
spekTaMn npenHeGperainT, 3Jech Ke Mbl HPOCTO HPEANOIOXKHM, YTO
Takas NePHOAHYHOCTb HMEeT MecTo, U OyJieM TaKkKe CUMTAaTb U3BECTHHIM
BOJIHOBOE YHCJIO @, TaK YTO NepHOx OyfeT paseH 2n/o. Byaem paccmar-
pHBaTh Haily 3agauy B o06JacTH

Ror<r<r, 00 2n, 0220 (30.4.1)

M Bo3bMeM B KauecTBe M ruianbeptoBo mpocTpanHctso L2 (8R)® co cka-
JISIPHBIM TPOH3BEJeHHEM

W, V)={{{0.varaed.. (30.4.2)
R

Ilpn Takom BmiGOpe CKa/ipHOrO MpOH3BElEeHHs 3aflaya Ha cOGCTBEH-
Hble 3HaUeHHUsA, CONMpPSXKEHHas 3ajaue

ou/or— AU—AMU =0,
U,=U;=U,=0 mpu r=r;ur=r,, (30.4.3)
HMeeT BHJ

oU/or — A*U—AM*U =0,

Ul-=U2=U3=0 an r=r1_ H r=rn, (30.4.4)

rie A* u M* noJsyyaloTcs TpaHCHOHHpOBaHHeM MaTpuu A U M c sa-
MeHOH 0/08 n 0/0z Ha —3/00 u —4/oz.
Kak © B npeapiiymieM maparpade, npeinoJioXXHM, 4TO:
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1) mns mannoro A 3anaua (30.4.3) MmeeT pelileHHe TOTAA H TOJBKO
TOTZAa, KOrZa MMeeT pellleHHe 3anauda (30.4.4);

2) kaxzas W3 3afay HMeeT MOJHYIO CHCTeMy COBCTBEHHBIX (YHK-
UMK, TaK YTO He HYXHO paccMaTpHBaTb OGOCLICHHHIE COGCTBEHHBLIE
¢yHKLUHH Gosiee BLICOKOrO MOpPSAAKA, HAlPHMEp - DEILEHHS ypaBHEHHSA
(0/0r— A—MPU=0u T. I

Takpe npeanosio:KeHHsl MNOATBEPKIAAIOTCS, HACKOJBKO 3TO BO3-
MOXKHO, UHCJEHHBIMH pacyeTaMH, B KOTOPHIX PaCCUHTHIBATOCH OKOJIO
40 nepmbix coGeTBeHHBIX (PyHKUHH. CoGcTBeHHble ¢(yHKUHH UV mas
npsaMod 3amaun B U+Y’ 11g conpsikeHHOH 3ajaud MOTYT GHITH BHG-
paHbl Tak, 4TOGbl OHM ObIIH OHOPTOTOHANBHEIMH B TOM CMEICJ/E, YTO

(U+v, MUU>)=61.[, (30.4.5)

Bu6op ckanspuoro npouseeneHus B ¢opme (30.4.2) cBasan c
HEKOTOPLIM Npow3BoJsioM. Hanpumep, MoxeT nokasarbcs GoJiee ecTecT-
BEHHEBIM B3aTb TaM rdr BMecTO dr. Torjia HeCKoJIbKO H3MEHHTCS ypaB-
HeHHe B conpsikeHHOH 3agade (30.4.4) W GYAYT APYTHMH COMPSKEH-
HHe ¢yHKuuH U+Y’, HO cooTHoueHHs OGHopToroHatbHocTH (30.4.5)
ocTaHyTcs BepHBIMH. OZHAKO TOJBKO 3TH COOTHOLIEHHS H HMEIT
3HaueHHe: OHH HCNOJb3yIOTCH AJA MOCTPOCHHA [POEKIHH TOouek He-
ycToHuuBoro Muoroo6pasisi M Ha cOOTBETCTByioOLIee JTHHEHHOE MHOrO-
obpasne M,, KacatesnbHoe K M B HyJe. Cka/lsapHOe NpPOH3BEIEHHE
Hesb3a BHIOpaTh Tak, 4TOObl ONepaTopsl OHBIJIH CaMOCOMPSKEHHBIMH.

30.5. PASAENEHME NEPEMEHHBIX B UMITMHAPUMECKUX
KOOPAUHATAX

Jia nnHeapusoBaHHO! 3afgaud W, B YacTHOCTH, ajs 3azgad (30.4.3)
# (30.4.4) Ha coGcTBEeHHbIE 3HAYEHHS MepeMeHHble MOTryT OHTh pas-
JefieHbl, TaK 4YTO COOCTBEHHHE (YHKUHH uMmerT Bug U=
= V (r)eir@z+imd rne p U m-—uesble YHCJA, H MO3TOMY k-f0 cOGCT-
BEHHYI0O (YHKLHIO MOXHO SallUCcaTb Kak

V,(r)eeg+im® k=12 3, .... (30.5.1)

Onnum W3 npeumymects onucanHoro B § 30.2 meroma [3sm,
Hu Tlpumer m Crioapra sBageTcst TO, UTO, XOTS AJA HeJHHeHHOM
3alaud NepeMEHHbE HEe pa3feJsioTCs, OHH PasfesaioTCs A4S KaXKAO0To
ujieHa, BXosulero B npeactaBienne (30.2.7) HeycTOHYHBOro MHOTrO-
o6pasusi uepe3 NepemMeHHHE Xy, ..., Xz. [lofBAfIOWHHACS TaM Ko3-
(GHUHEHT g SBJISETCS 3JEMEHTOM THJbOEPTOBA NPOCTPAHCTBA H TO-
5TOMY NpeACTaB/seT COGOH BEeKTOPHYIO (PYHKUHMIO NEpeMeHHHX r, 0,
z B obsacTH A, npuueM 5Ta QYHKUHA Kak pa3 mmeeT BHA (30.5.1).

TouHee roBopsi, 5TH KO3(P(HLHEHTH, KOTOpHIE Telepb Jyuile 0603
HaunTh uepe3 U, (q AB/sieTcs TOYKOH MHOXKeCTBA .¥, OIpelesieH-
Horo B (30.2.8)), ¥ ckajspHbe KO3(p(UUHEHTH a;,, BXOAsIHE B
(30.2.9), obnajawoT CBOHCTBaMH, YKa3aHHbIME B CJeLyIOLIeH Jemme.
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Jlemma. [las 6cex donycmumelx j u q Kodgpuyuenmor a,q moaym
6oime omauune om HYyas moavko mozda, kozda p (q)= p (e, u m(q)=
= m(e;); kpome moeo, 022 Uy cnpagedauso npedcmasrerue

Uy = Vq(r)eir @ aztim e,
ade
& S
@= 2 qpp m(@)= 2 gumy
k=1 k=1
u e;—makod eexmop u3 £, y Komopoeo j-a KOmnonenma pasna 1,
a 0CcmaabHble— HYAO.

HokasaTenbcTBO JIeMMBI JIEFKO NOJy4aeTc HHAyKIMeH 10 HopMe
la|=¢,+ ... + gk, BBemennol B § 30.2, u nosTOMy 3jecb He NpH-
BOLHUTCA.

[TpenMyluecTBO pasfesneHus NepeMeHHBIX NPOsSBJsieTcs B TOM, 4YTO
nHHelHble ypaBHeHHs (30.2.14), KOTOpblE HYXKHO pelliaTh JJs1 HaXOoxXje-
HHS 14, OKA3bIBAIOTCH 0DbIKHOBeHHbIMU NH(bepeHIHATbHBIMH YypaBHe-
HMAMH OTHOCHTEbHO QYHKUMH OT 7 Ha oTpe3ke [ry, r,). [las HHX nony-
yaloTcs ABYXTOYEYHble TpAaHHYHBIE 3aJayd LIECTOrO NOPSiAKa ¢ TpeMs
rPAaHHYHBIMH YCTOBHAIMH Ha KaXkAOM KOHLE oTpe3ka. Ha Kaxayio Hc-
XOIHYIO 3aJayy NMPUXOAUTCH IOBOJBHO MHOrO TAKHX I'PaHHYHBIX 3ajayq
(Hanpumep, HX GyzeT 800, ecin pasMepHOCTb K HeyCTOHYHBOTO MHOTO-
o6pasus paBHa 14 u B pajgax (30.2.7) u (30.2.9) GepyTca ujeHbl 10
NATOrO NOPsAKa BKJOUMTENBHO), HO COBpEMEHHBIE METOAbl pellieHHs
3THX 3a7a4 Mo ObICTPOAEHCTBHIO H TOYHOCTH NMPEBOCXOAAT METOAHI, MpPH-
MeHsieMble [Jisi pelleHHs ypaBHEHHH B YacTHBIX MPOH3BOAHBIX.

30.6. NTOCAEAHME PE3YNLTATHI NO 3AHQAYE TEANOPA

B 3TOM naparpade Mbl MOABITOXKHM OCHOBHBIE Pe3yJIbTaThl, BBHITEKAIOLIHE
H3 YHCJIeHHBIX pacuyeroB JI3su, JIu [lpumbl u Crioapta [1968], HMrasa
{1971] 1 Tex HeMHOrHX AONOJHHUTEJNbHBIX PACUYeTOB, KOTOpPble GBHUIH He-
IaBHO npoBedeHbl MHoil0 Ha DBM Cray-l1 B HauuoHanbHoM weHTpe
HcenenoBanuil atMocdepsl (Doynpep, wrat Konopano), byHKIHOHH:
pytoleM B pamkax HaunoHanbHoro HaywHoro ¢oHza.

[ycTb BHeluHu#l UUAHHADP nokouTes (£2,=0). Toraa HHTEHCHBHOCTb
BpauleHHsl OGBIYHO XapaKTepH3YIoT uHcaoM Tefsopa

T =29%r% (rz_rl)a/[v (rl + rz)]’

NpONOpIUHOHANBbHBIM KBaipaTy uncnaa PefiHonbaca Ry (R, paBHO Hymo).

C BospacranueM T npH QUKCHPOBAHHOM OTHOIUEHHH ry/r, nepBoe
co0CTBEHHOE 3HayeHye JHHeapH30BaHHOH 3afauHl, nepexojsiiee B npa-
BYIO NOJYNJIOCKOCTb, ABJSETCS BEleCTBEHHBIM H COOTBETCTBYET 3Haue-
HHlo my=0 B npeacraBieHun (30.5.1) Ans coOCTBeHHBIX (YHKLHH.
Hanee Tyna nepeiizeT napa KOMNJEKCHO COMpSIKEHHBIX COOCTBEHHBIX
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3HaueHHH, COOTBETCTBYIOIHX mp=2, H T.A. Kaxioe co6cTBeHHOE
SHaueHHe HMeeT KPaTHOCTb 2 (BbIpOXKeHHE COOTBETCTBYET BO3MOKHOCTH
¢IBHTA TeUeHHs KaK LIeJOro B HanpaBJeHHH 2); CJel0BaTeNbHO, pasMep-
HOCTb K HeyCTOHUHBOrO MHOI0006pasHs MOC/eI0BAaTeNbHO IPHHHMaeT

3HaueHHsn 2, 6, 10, 14, . .. . BpluHCJA€HHS NPOBOAMJHChL IO 3HAYEHHS
K=14. (Ilpu eme 66nbmiHX 3HaueHHs1X T CHOBA BCTPETATCS 3HAYEHHSA
mp=0, 1, ..., HO COOTBETCTBYIOIHE UM COOCTBeHHBIE (DYHKLUHH BYRyT

6oJsiee CJIOXKHBIM 00pPa3oM 3aBHCeTh OT paiuyca; AJs 3TOr0 PeKHMa BHI-
YHC/IEHHs He MPOBOJIHJIHCH.)

Bcee coberBennble Kone6aHHA (YCTOHYHMBBIE HIM HEYCTOHYMBLIE), KO-
TOpHIE€ PacCMaTPHBAJMHCh 10 CHX NOP, COOTBETCTBOBAJIH MEPHOIHYECKHM
TPAeKTOPHAM JHHAMHUYeCKOH CHCTEMBI HA HEYCTOHYHBOM MHOroo6pasHH
(cM. (30.2.9)). Ato He OTHOCHTCA K OCHOBHOMY JaMHHapHOMY TedeHHIO
(reuenuio Kyatra) u kK Buxpsam Teisiopa, KOTopble ABJIAIOTCA HENOABHXK-
HbIMH TOUKaMH 3TOH cHcTeMbl. KpoMe yke pacCMOTDEHHBIX HaMH, Cy-
IECTBYIOT CJeayiolHe cOGCTBEHHble KoJeGaHHs.

F4

A
C D), C
- D )
> 0
Puc. 30.2.

Burmosste éuxpu. OHU aHanorHuHbl BUXpsaM TeiJiopa, 3a HCKJoYe-
HHEeM TOro, 4To loc/ie coBeplieHHs 060poTa BAOJAb OJHOTO H3 HHX TPH
Hu3MeHeHHH O oT 0 10 27 MBI nonajieM He B ero Hauajo, a B Hauasno JH6o
BTOpOro, Ju60 4erBepToro, JHOGO WECTOro H T. A. BHXPs, Jexaulero
Haj (naH n1oa) HuM. Ornpenennm cooTBeTcTBylollee netoe m=1, 2,3, ... .
(ITocse 3aBeplieHHss 06OpPOTa HEJIb3f MONAcTb Ha [ME€PBBIH, TPeTHil
M T. 1. BUXpH, TNOTOMY 4TO OHH BpPaUlaloTCs B NPOTHBOMNOJIOXKHOM Ha-
npasJeHHH.) Bce TeueHHe BpalliaeTcss BOKPYT OCH C YIVIOBOH CKOPOCTBIO,
He CJIMIUKOM OTJIMYAIOLIEHCs OT cpefiHeil yrioBOH cxopocm JKHIKOCTH,
paBHOH £2./2.

Heocecummempuuroe npocmoe cobcmeenHoe rcoxzeéaﬂue (Bceraa He-
ycToituHBoe). IHTEeHCHBHOCTh BHXP$ H3MEHAETCS CHHYCOHAANBbHO BOKPYT
ocH. B3aHMHOe pacrnosioikeHHe CPefHHX yacTedl BHXpeH CXeMaTHYeCKH
nokasano Ha puc. 30.2. Dta KapTHHA Bpaulaercd BOKPYT OCH.
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Buxpu ¢ oceoti oanucmocmero. OHH aHalOrHYHbI BUXPsM Tekaopa,
HO MX CPeJHHEe YacTH CMEILAIOTCs MONEepPEeMEHHO B IMOJIOXHTEMbHOM H
OTPHLATE/IbHOM HanpaBJieHHs1X OCH Z NpH H3MeHeHHH O ot 0 p0 2n.
O603HaunM uepe3 m (=1, 2, ...) UHCIO TAKHX CMEILEHHH B KaKIOM
HanpaBsJeHHH.

Buxpu ¢ paduanoroli 6oaHucmocmeto. ITd BUXPH aHaJOMHYHBI BUX-
PAM C 0CeBOH BOJHHCTOCTbIO, 3@ HCKJIOYEHHEM TOTO, YTO CPEAHHE YAacTH
BHXpEH Tenepb CMEIIAOTCA MONePeMEHHO K OCH H OT Hee B paaHalbHOM
HanpasaeHud. OHH Bcerna HeycToHunBbl. OGa THMA BOJHHCTHIX BHXpell
BpalllaioTca BOKPYT OCH ¢ YIVIOBOH CKOPOCTbiO, 6aH3KOH K Q,/2.

m= 2] BusTosble
A‘//m=1 BHXpW

\ Buxpu Tennopa

Puc. 30.3. HepocTynHble ycTOHYHBHE BHHTOBLIE BHXDH.

Bo Bcex cayuyasix MOXHO YCTaHOBHTb, YTO [10CJ/I€ NPEBbILIEHHS
yucaoM Tefinopa T nepBoro KPHTHYECKOro 3HaueHHs T'; JaMHHapHOe
TeyeHHe CTAHOBHTCS HEYCTOHYHMBBIM H Ha HEro HaKJalblBalOTCs BHXPH
Tefinopa, HHTEHCHBHOCTb KOTOPBIX MPHMEPHO [IPONOPLHOHANbHA
V T—T,; oHH yCTOHYMBBI BNJIOTb 10 BTOPOTO KPHTHYECKOTO 3Haue-
Hua T, KOrZa Ha HHUX HAKJAAbIBAE€TCH BOJHHCTOCTh C aAMIJIHTYJLOH,
NPHMEPHO NPONOPIHOHAILHON VT—TZ.

BHHTOBble BUXDH HAaKJaAbIBAOTCA Ha OCHOBHOE JIAMHHApPHOE Teue-
Hue nocie Ty, T. e. mocJe TOro, Kak OCHOBHOE TEUEHHE YKE CTa/Io Heyc-
TOHYHBLIM (cM. pHc. 30.3). BHHTOBbIE BHXPH HEYyCTOHYHBHI B MOMEHT
CBOEr0 [MOfIBJIEHHsl, HO 3aTeM CTAaHOBATCS YCTOHUHBLIMH MPH 4yThb
G6onbLHX 3HaueHUsX T, KaK yKasaHO Ha PHCYHKE CILVIOIIHbIMH OTpe3Ka-
MH KpuBbiX. Takum o6pasoM, 3T0 — ycToHuHBble COGCTBEHHbIE KOJ1e6d-
HHsl, KOTOpble HEAOCTYMHLI B TOM CMBICJIE, YTO K HHM HeJb3sl NepelTH oT
OCHOBHOT'O TeyeHHA [MOCPEeACTBOM HENPEePLIBHOR I10C/Ie0BaTEIbHOCTH
YCTOHYHEBIX KOJeOaHHH.

dkcnepuMeHTadbHas patora [onny6a u Cyunuu [1975] ykassiBaer
Ha TO, uTo NpH uucie TeHsopa nopsaka 2007; AOMKHBI MOABHTHCS
CTpaHHbIe aTTPAKTOPbI, OTOMY YTO STH aBTOPbI HAGMIONANH HEPEPHB-
HbIf SHEPreTHYeCKHH CHEeKTp. BbluHCeHHs Henb3s MPOROIKHTE A0
cToNb GONbIUMX 3HadeHHH T, TaK KakK pasMEpPHOCTb HEYCTOHUHBOIO
MHOroo0pasHs CTAaHOBHTCA HeNpHemJeMO GoublIoH. KoHeUHO, MOXHO
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IPOJO/KHTE BHIYHCJEHHA I MHOrooOpasHsl MeHbIeH pasMepHOCTH,
ONpejle/IAB €ro NPH fIOMOLIM COOCTBEHHWX 3HaueHHi, Jajiblie BCEro
yIIeMUIMX BOPaBO B KOMIJIEKCHOH TJIockocTH. Takoe MHorooGpasie
SIBISIeTCs] HHBAPHAHTHLIM, HO He OyleT NPUTSrHBAWOIIHM. BbriuucieHus
noJI06HOr0 pofia YKashBalOT HAa TO, YTO BOJIHUCTHIE BUXPH NPH 3TOM
Mo2ym OCTaBaThCSl YCTOHYMBBIMH 10 OY€Hb BHICOKHX 3HaueHuli T, 3a-
JlepXKHUBasi TeM caMbIM NOSIBJIeHHe CTPAHHOI'O aTTPakTopa, a BO3MOXHO,

Naxke OudypKauuu GoJiee BEICOKOTO MOpPsIKA.

Npunomenne K rnase 30.

MATPMLLI, BXOAAWME B OCHOBHOE YPABHEHME B ®OPME MIN3A

MaTtpuunt, Bxogsimue B ypaBherHe (30.3.6), HUMeIOT caefyloOMUi BHA:
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