Jlekrus 9
O(2)-Momenb B AByX msMepeHudx u nepexon Bepesunckoro—Kocrepnauma—Tayneca.

B 3THX JEKIUAX MBI 9aCTO OyIeM paccMATPHBATL MOAETH B IBYMEPHOM HPOCTPAHCTBE ¢ JeficTBHeM'
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S[n] = % / dz(um)?,  nP=> nl=1, (1)
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KOTODBIe Ha3bIBAIOTCA MozensiMu n-nosst nan O(N)-momensvu. Dtu mogean obnanaror saoi O(N)-
cuMMeTpHeil, CoOOTBEeTCTBYOMIEH BpalneHnaM cdepbl. OHU IPUHA/TEKAT MIMPOKOMY KJIACCY CHTMa-MOJIe-
JIeit, TO eCTh MOJieTell, o B KOTOPBIX JIEXKaT Ha MHOTOOODA3HAX.

B npouiioit eKiun Mbl TOBOPUIIN, Y9TO B CAy4ae d = 2 B CUCTEME C HEIPEPBIBHON CUMMeTpHeil OTcyT-
CTBYET CIOHTAHHOE YIOPSIIOUYeHNe, MOCKOIBKY KOPDEJSIMOHHbIE (DYHKIMH MOTEPEYHBIX (TOIICTOYHOR-
CKHX) TOJIeH B 3TOM CJIydae PacTyT JorapudMuIeckn Ha GONBIIAX MacTabax ¥ PasMbIBAIOT JOKAJIBHO
CKOPPEIMPOBAHHbBIE 3HAUEHHUSA TMapaMeTpa MopsaaKa. Mbl TaksKe 3a7ai BOIPOC O TOM, O3HAYAET JIH ITO
orcyTcTBre ($a30BOrO MEPEXOAA B ABYMEPHBIX CHCTeMaX. B 9TO# JEeKIUN MBI yBUANM, 9TO, HECMOTPS HA
OTCYTCTBHE yIOpsAmo4deHus, (pa3soBblil HEPEXO] B HEKOTOPBIX CJIydasiX HMEET MECTO.

Ceityac MBI PACCMOTPHUM TPOCTERINYI0 Momenb u3 3roii cepun — O(2)-momens. OHa 31eMeHTapHO
muHeapusyercd. [lomoxum

71 = COS , ng = sin .
Torna
_ L [ 2
Sl = 57 [ 2 @l @)
p(x) ~ () + 27 3)

[Tocnennsss CTpOYKa O3HAYAET, UTO MbI CIUTAEM 3HAYUEHUS [TOJS (P U © + 2T SKBUBAJEHTHBIMH.

9Ty MOIENh MOYKHO PACCMATPUBATH KAK HEMPEPHIBHBIN aHAJIOT HECKOJIBKUX MUKPOCKOMUIECKUX MOJIE-
sieii. CaMoil mPOCTOi U3 HUX ABJISIETCS MOJAED KJIACCUUECKOTO IBYMEPHOIO ILIOCKOrO MarHeTuka (Hempe-
poiBHa XY -Moznens). Ilycrs B y3aax » = (ij) KBaapaTHOI peNIeTKU HAXOMAATC €MHUYHBIE KJIACCUYECKUe
CIHMHBL M, HA TIOCKOCTU. CHCTEMA OMUCHIBAETCST CTATCY MMOIA

e s T dp;; et ) —
7 = /Hdn 6’6 Z(z‘j)(ﬂu (Mig1,+mi,541)—2) _ H/ 2L7TJ eﬁ Z(ij)(cos(go” Qit1,5)+tcos(@ij—@ij+1) 2)' (4)
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B npegene muzkux remieparyp (caaboil CBA3M) KOCHHYC MOXKHO PA3JIOKUTH B Psifl U HAIUCATH:

‘n—di' _B PSP )2 P S
ZZH/HF ;Ta D SN (T LAY N Z/Dw—sm_
ij

3mech Pa3HOCTH BUJA 0y — Q0 CIEIYET TTOHUMATH KAK HAMMEHBIYIO PA3HOCTh 10 MOy o 2. Hampumep
€CJIN (Y, HEMHOTO GOJIBINE —T, & (O HEMHOTO MEHBIIE 7, TO PA3HOCTh HAJ0 3aMEHSITb HA QO — Qp + 27T,

Kazasoch 661, MBI mMeeM 0€3MAaCCOBOE MOJTE C KOPPETANUOHHBIMA (DYHKIINAME, CIIAJAIOIUME CTEIICH-
HBIM 00pa30M:

<ei7rup(w)einz,a(y)> — e—'rﬂn(w(w)tp(y)} ~ |$ _ yl%mz(s\mMnh m,n € 7. (5)

DTO 3HAYUT, YTO KOHMOPMHBIE PA3MEPHOCTH PABHBI

T T
dexmgp = Em s dn = E (6)

Ha camom mese 370 coBceM He TaK M Pe3yJIbTaT CYIMIECTBEHHO 3aBUCHUT OT 3HAYeHUsT KOHCTAHTHI 1. UToObI
B 3TOM yOeIUThCs, PACCMOTPUM KJIACCHIECKHUE PENIeHusT YPaBHEHUH OIS

Vip=0 (7)

. —2 .
1Koncranrta cesizm T B 3T0# bopMyse paBHa 5 -, €CIM MBI CTapTyeM ¢ Teopun Jlammay, HO MOXKET JeHCTBUETIHHO
0Ka3aThCS TEMIEPATypoil (CM. HHUKE).



B 3BKJIMJIOBOM IIPOCTPAHCTBE. PaccMoTpuM HAOOD perreHui

- qa 2 — Zq
o Im1 1 , « €7, 8
Zq mlog(z — 2,) = 25 e q (8)

rIe
z=ual 4 ixz,
z =g —iz?
DTH peleHus, XoTd ¥ UMEIOT CHHIYJISPHOCTU (HeonpeiejieHHbIe 3HAUEHN ) B TOUYKAX 2 = Z,, OYeHb BaXkK-

ubl. OHE npeACcTaBIsdiOT cOOON PEleHrs ¢ 1 BUXPIMHU B TOUKAX 2, C 3ABUXPEHHOCTAMHE ¢,. B mpocreiiiem
caydae n = 1 perenne B paJuabHbIX KOOPIUHATAX 2 — 2] = re’? mveer B

Pqrz1 (I’) = Q16'

BerumcsinM 3HaveHwe JMeficTBUsS Ha BUXPEBBIX DeleHnsx (8):
Slegz] = = / d*z gz gz

d2I daqb
; (2 —24)(Z— %)

_ 1 2 —2a)(Z = 2) + (2 — Za) (2 — )
o <Zq/ FE— +Zq“‘”’/ [ = 2a2lz = 252 )

[Tepsorit mHTErpas Gepercs TPOCTO, HO PACXOAUTCI U Ha OOJBIINX, U HA MAJILIX MaciTabax:

d? R q
/7x22w/ l:2w10g£,
|z — za|? o T ro

rae R u rg — mapamerpbl WH(MPAKPACHOTO U YIBTPAQHUOIETOBOTO 00pe3aHus COOTBETCTBEHHO. BTOpOit
MHTErpaJj pacXoIUuTCs TOJBKO Ha 00abmux Macmrabax. UTobbl ero B3aTb, yIOOHO CIUTATH, UTO T, =
e =0, 2y, = X, yp = 0. Umeem

/dQLL' (2 — 2a)(Z = 2) + (Z— Za) (2 — 20)

|z — 24|z — 2|2
. 2 -1 . 2
:2/d2;1: zle ~X) +y :2/ dt/d% oz = X) +y
(@ + ) ((x —X)2+y2 (22 + 42 + t(X2 - 22X))?

2%+ y? +(2t—1)xX+t(1—t)X2
tX| =2 dt d*x
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a ~ 0 a —

[Tocneanum caaraeMbIM MOXKHO Tpenebpedn. IlogcTapisia 3t GOpMyIbl B MHTErPaJ s AEHCTBHI, MO-
JIyIUM

R? R?
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[lepBblil wWieH CTPeMUTCS K GECKOHEIHOCTH, KOTAA PA3Mep CHCTEMbI BEJIHK. DTO 3HAMHUT, YTO B GOJIBIION
CHCTEMe JIOJIZKHO BBIIOJIHATLCS yCJIOBHE
g ga = 0. (10)
a



Bropoe ciaraemoe yiabrpaduosneroso pacxomurcd. Ecau mbr paccmarpusaeM O(2)-Momenb Kak Ipejes
GOJIBIIION MACCHI [t TJTd PA3JIoKeHud JIaH1ay, OMUCAHHOTO B MPEABIIYINEH JEKIIH, TO BEINYnHa, Ty Dymser
KOHEYHOM W TOYHOE 3HAYEHNE OYIET 3aBUCETHh OT CTPYKTYPbI KOpa Buxpei. Ilo mopsaaky BemuaIuHbI

ro~ U
JlaBaiiTe Termepb MOMPOOYEM HAMUCATH (DYHKITUOHAJIHHBIA UHTErPAI B BUIE

oo —2n

r —_ | — ——
Zl) =Y On! > /d%l dPa, /D(pe Sleteasl—(Joteae) (11)
n=0 q1,--:9n
q1+---+qn=0

rJie HHTErpat GepeTcs Terneph MO PEryIsPHBIM MOIAM ¢ 6e3 BCAKOTO OTOXKACCTBIeHus. Muoxurens 1/n!
OPOKCXOJUT OT TOrO, 4ro peinenue (9) HE MEHSETCs DU 3aMEHAX Zq <> 2b, (o < (p. Lakum o6pazom,
CYMMHUDOBAHUE Y — f d*xy ...d*z, yanrbiBaer omnu u Te ke Komdurypamuu n! pas. Muoxurennb

To 21 oGaBIIeH 17151 TOTO, YTOGHI CIeIaTH HHTErpas Ge3pasMepHbiM. MOKHO cebe MpeacTaBuTh, 9T BHXPH
MOTYT 3aHUMATh HE JOObIE TO3UINH, & PACIOJATAIOTCA B dUeiikax pa3Mepa ~ ryg.
Berancaum neficteue Ha hoHE MHOTOBHXPEBOTO PEIIEHUSA:

1
St +varl = Sloaal + 51l + 1 [ Po0up B0

[lepsoiii unen gaerca soipaxkenueM (9). Unrerpan B mocsieaem 4jieHe paBeH
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Bes norepu obniHOCTH MOXKHO PACCMOTPETH UCTOYHUKY J BUIA
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wi — 2\ %@7i/? T
<[I(— [T e = wyr 3737, (15)
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e wj = yj + iy’

Mpsr1 mostyunsin HEYTO BPOAE CTATUCTHYECKON CYyMMbI TIa3Mbl, YaCTHUITBI KOTOPOH MOTYT UMETH JII00bIe
3apsiibl (IPUYEM YHEPIUs 3APAKEHHOIO COCTOAHK IIPOIOPIUOHAJIbHA KBaApaTy 3apsaia). Merounuk da-
CTHUII (¢ CJIOZKHO CBS33aH C YACTUIIAMH IJIA3MBI, OTHAKO, B MPUHIINAIE, MOXKHO OXKHUJATH, UYTO IPU HU3KUX
TeMIIepaTypax MIa3Ma PEKOMOVMHUPYET U KOPPEISITUOHHbBIE (DYHKIIUH OCTAIOTCS CTEIIeHHBIME, B TO BPeMs
KaK [PU BBICOKUX TEMIIEPATYPaX UMEeTCs 1e0aeBCKOe IKPAHNPOBAHNE, KOPPEJISIHOHHbIE (DYHKIIAN CITa-
JIAIOT KCIOHEHIMATBHO U Teopus MaccuBHA. Takoi mepexo/1 mo KOHCTAHTE CBSI3U HA3BIBAECTCS Neperodom
Bepesuncrozo—Kocmepauua—Tayaeca (BKT).

EcrecTBenHO, 9TO MbI HE MOYXKEM IIPOCYMMHUPOBATH BECH Dsijl IO TeOpHUH BO3MyleHuii. Tem He MeHee,
MOXKHO TOYHO ompeaenuTb Touky nepexoma BKT. [lelictBurensHo, miasMa He oOpa3yercs, KOTIa BUX-
PY HAYMHAIOT YIEPKWBATHCS B KOHEYHOM O0beMe, TO €CTh BCe MHTErPAJIbI, KPOME OJHOTO, HAUWHAIOT
MHMPaAKPACHO CXOAUTHCA pu OombImux n. KpoMe Toro, n3-3a 3/1eKTPOHEATPATHHOCTH

2
ZQaQb:%ZQaQb:% Za:qa —;Zﬂ:qiz—;za:qﬁ < —g

a<b a,b

Orcrofa HAXOMUM, YTO BCE UHTEIPAJIBI CXOISATCH IPU

27 (—g) +2(n—1) <0.

[Ipu Gonbmux n mogydaem, 9To He3MaccoBoit ¢daze orsedaror 1 < TpkT, npudeMm

™
TBKT = 5 (16)

[Tpu aTOM KOppessiiuoHHbie (BYHKIMH UMEIOT CTEIIEHHON BU, & pa3MepHOCTH (BU3NIECKUAX TOJTeil Jai0r-
cst popmynamu (6). Mbl BUANM, YTO KOPPEJSIUOHHbIE (DYHKIUU B 3TO (hase yOBIBAIOT CPABHUTEIHHO
MEJJIEHHO W, XOTs CIIOHTAHHAS «HAMATHUYEHHOCTHY W DABHA HYJIO, CHCTeMa 00JaJaeT ONpeaeJeHHON
nonepeunotll srcecmrocmoro. 2Kecrkast dasa JEMOHCTPUPYET KPUTHYECKOE TIOBEIEHHUE ¢ KPUTHYECKUMU
WHIEKCAMHU, HETPEPBIBHO 3aBUCAIIAMU OT Temieparypbl. OTMeTnM, 910 TeMmrneparypa TpkT KOHEYHA B
eJIMHUIAX PereToYHON Momenu (4).

IIpu T > TpkT BUXPHU HE yAEPXKHUBAIOTCI U CUCTEMA, BeJeT cebsi KaK I1a3Ma ¢ KOHEIHON KOPPEeJIsiiin-
oHHOM jyiuHol. CreyeT OTMETUTh, YTO OTBET HE 3ABUCUT OT MapaMerpa yabTpaduoIeTOBOrO 0Ope3aHust
r0, TaK 4TO (Pa30BbIH MEPEXO UMEET MECTO MPU CKOJIb YTOJHO MAJIOM KOPE BHXPsI. 3aMETHM, HTO YCII0-
Bue (16) KaK pa3 sBJsercd yCJOBUEM, LIPU KOTOPOM MCYE33eT Pa3MEPHbI MHOXKUTEIb 7‘0% 2 2a=2n JUIIsE
CUCTEeMBI TTPOCTHIX Buxpeit ¢ = +1. TTocKoJBKY B TEOpUM HET HUKAKWX Pa3MEPHBLIX MapaMeTpoB, KpoMe
70, KOPPEJIAIUOHHAs JJIMHA TIPOIOPIUOHAJIBHA, T, U, TaKUM 00pazoM, maxke y “upeanpuoir” O(2)-momxenu
HET HUKAKUX MAHCOB u3bexkarh (azoBoro nepexona. KauecTBeHHO 3T0 MOXKHO OObLSICHUTEL TEM, 9TO Ma-
JIBIAl CTATUCTHYIECKHUIT BEC BUXPEBBIX COCTOAHHUI C JUXBOI MMEPEKPBIBACTCA OOIbINM 00beMoM (ha30BOTO
MIPOCTPAHCTBA.

Bripaskenue (15) MOKHO MEPENUCATH MO-APYTOMY, BBeIsA HOBOE moje ¢(x). O6parum BHUMaHUE, U4TO
X

2 = §(a). (17)

1
V2 — log
47
2
u moTomy log ﬁjﬁ mpeacTaBisgeT coboi mpomararop ¢BoO6oTHOro 6e3MaccoBOro 6O30HHOTO TIOJIS:

Sold) = = [ dal@,0) (18)

[TockombKy ypaBHEHUsT TBUKEHUS B 9TON MOJENIN UMEIOT BUI

0,0"¢ =0,



MOZKHO BBECTHU AYaJbHOE I10JIEC (ZB ycaosueM
0 = —€,,0" ¢ (19)

uwm ~ R

0¢ = 09, 0¢ = —0¢. (20)
Xora stu GHOpMybl UMEIOT GYKBATBHBIA CMBICI JIMIIb HA, yPABHEHHUAX JBUKEHHUS, JIETKO TTOKA3ATh, ITO
U HA KOPPeNAUMOHHBbIX (QYHKUMSAX STH DABEHCTBA HE JIMILEHBbI CMbICAA. JleficTBuTenbHO, BBEAEM OIS
¢r(2) n ¢r(Z) ypaBHeHUSIMEI

?(35) =o¢r(z) + ¢R(%)7 (21)
P(z) = dr(2) — dr(2).

Torna koppensaiuontbie QyHKINNA

GLon( o =log 1, Gr()on(No=los =, (Gu(on(No=0 (22

zZ—Z
COIJIACOBAHBI C TEOPUEH.
Hanee HamM TOHAI00ATCA KOPPENANUOHHBIE (PYHKIMH SKCIOHEHITHAJIBHBIX OMepaTopoB. II0CKOIBKY

TU KOPPENAIMOHHBIE (DYHKIIUH COMEPKAT OECKOHEUHBIE MHOKUTEN, MbI TOMIPOCTY UCKJIIOYNAM WX, TEPe-
ONPEIETUB IKCTIOHEHIIHAIbHBIE OTIePATOPDI:

. 2 . . . g 2 I
. 2 2 _
eladL.R _, Tg / ela¢L,R7 etad _, e em¢7 PP TOB P (23)
Torma 9KCIIOHEHIINATBHBIE OMEPATOPHI MEPECTAIOT OBITH Oe3pa3MepHBIMH M IPHOOPETAIOT Pa3MEPHOCTH
d = a?/2, a® w —[3? cooTreTcTREHHO. DTa PA3ZMEPHOCTH COBMATALT C MACUIMAOHOT PA3MEPHOCTIHIO STIX

oneparopos. Ilo onpenenenuio, oneparop O obaamaeT MacIITaAOHOR Pa3MEPHOCTLIO do, €CJIA €ro KOppe-
JAINUOHHBIC (byHKI_H/II/I MHBAPHUAHTHBI 11O OTHOIIIECHUIO K 3aMEHaM

O(x) — s 0(sx)

BO BCEX OIEepaToOpax.
Koppensiimontbie (byHKIMNM SKCIOHEHT B TAKOU MOIEIN PABHBI

<€ia1¢L(Z1) o eian¢>L(zn)>0 _p3:(>. aq )’ H(za )%,
a<b

<eia1¢R(21) . eian¢R(2n)>O — R_%(Za O‘a)Q H(Za _ Zb)aaab.

Orcroma ciaemayer, 9To

k ~ n
[T 5w ] eieestee
j=1 a=1 0

L aaﬁj 1 — 0
_ H |Za _ Zb‘Zaua;, H |wj _ wj/|2ﬁaﬁb H <wj Za> « ) Zaa ) (25)
W5 — Za 07

ash i o B Ip. CJI.

DT0 BhIpasKeHHe B TOYHOCTH COBNAIAET C MOJIBIHTErPAIBHBIM BBIPAYKEHNEM B IOJBIHTErPAIBHBIM BbIDa-
skerneM B (15) mpu

P
Qq = T Yas
T
(26)
T
R Ry
ﬁ] 4’/T VEI
OTtcrona momnyaem
S & .
-y FratdRom [ 2, iV E 36w TT ¢ VF dad(@a)
Z[Jfg]—Za qzq g ; Pz ... d*x, He\ﬁ u) [ VT
n=0 41+11:.4.r;17tl—0 7=1 a=1 o
(27)



Orciona 04eBUIHO CJIEIYET, UTO

JVEE) (28)

Crenaem BaykKHOE MPUOJIMKEHNE, HE MEHSIOINEe CBOMCTB (ha3oBoro mepexoqa. Bymem npenedperars

BUXpsAME C |g| > 1, NOCKOMBKY MX BKJIaJ TAJaeT ¢ yMEHbIIEHHeM Iy ObicTpee BKIaJa |q| Buxpeii 3a-
T 2

., w2 J; .
psima 1. Torga, HCKIIIOYHE HECYINECTBEHHBIH MHOXKHTENb T 7, mpouzBoAANril (DYHKIMOHA MOXKHO
repenucarb B BUJE

oo 2n(E-2)
r 2n . i Za —i Zq)
Z[Jfg]zzo(zn)!(n>/d2x1.. 2 Hw wunneﬂw ) [ eV
= a=n-+1 0
2n

- TO(?T)' /dle Py, H GVE J()) H (Vo) 4 mivFote)

0

k
_ /D¢ e—Ssald] H eV 1= Jj(lz(yj)’ (29)
j=1

e ,
Ssalol = [ (ng’) ~ heos /3¢) (30)

— neiicTBre Jyis Mojesu cuHyc-l'op/iona ¢ napamerpamu

5:1/%, A=2d 2 (31)

Bomee mogpobHO MBI M3yUnM 3Ty MOJIENb B CIEAYIONINI pa3, a MOKa BBEIEM HECKOJIBKO BAYKHBIX TIOHSITUIA.
Bynem paccmarpusarh Momenb cunyc-I'opmona Kak BO3MYINEHHBIX ¢BOOOHBII He3maccopbiit 6030H. Torma
MmacnitTabHast pa3MepHOCTH OMEPATOPa BO3MYHIEHUS Oy/IeT paBHA

dpert = 62~

Korna dpert < 2 BO3MYIIEHME HA3BIBAETCs peaesarmuvim. OHO CyIIeCTBEHHO MEHSIET [IOBEAEHNE CHCTEMbI
Ha Gospiinx Macurrabax u He MeHsieT Ha Mayblx. Korna dpert > 2 BO3MyIIeHIE HA3BIBAETCS UPPEALSAHIM-
HuLM ¥ He MeHseT KadecTBeHHO MHppakpacHoro mosenernsd. Ciaydail dpery = 2 HA3BIBAETCH MAP2UHAAD-
num. B cmydae momenu cunyc-lopnona MMeHHO OH COOTBETCTBYET TouKe nepexona Kocrepmmma—Tayneca.

ITosacuenne

DTO MOSICHEHne KACAETCsT ONMPEIETICHUs SKCITOHCHITMAIBHBIX ToJeH. I pOCTOTHI MBI OTPAHNIHMCST
dbyukunonanamu or nosst ¢(z) = @r,(z). Ipexae Bcero, BBeIEeM HOPMAJILHOE [IPOU3BEIEHHUE TIOJEH :. . .
C HOMOIIBI0 PEKYPCUOHHOIO COOTHOIIEHUS

wp(21) -+ p(2n)ip(2) = 1p(21) - - p(20)p(2): + Zw(zl) o p(zn)H(p(20)p(2))

C Ha4aJIbHBIM yCJIOBHH

31ech WHAEKC ¢ HAJl MHOTOTOYHEM O3HAYAET, UTO U3 HOPMAJILHOTO IMPOU3BEICHUST NCKIIIOYEH i-ThI MHO-
xuTeab. OTCIOIa HETPYIHO BBIBECTH, UTO

((21) o o(zm)p(wr) . oo(wy): =



min(m,n) - - - k

o . 91... 0k . J1---Jk . ) )
= E wp(z1) VU o(zm)ne(w) T o(wy): H(cp(z“)go(wﬂ)}.
k=0 1<ig<...<ip<m =1
1<), i <n

Bepnuemcst K orepaTOpHBIM 3KCMOHEeHTaM. VIHTEpecHBI TpW PAa3HOBUIHOCTH TAKHX IKCIOHEHT. Bo-
MIEPBBIX, 3TO (POPMATHHBIE SKCIIOHEHTHI [e“W(Z)]nonren. Bo-BTOpPBIX, 3TO IKCIIOHEHTHI, TEPEOIPEIETEHHBIC
coorHomenuamu (23), [e“’“"(z)]ren. U1, B-TPeThHX, 3TO HOPMAIbHBIE IKCIOHEHTHI e ¥ (?):,

Omneparopubie npoussBeienusi GOPMAIbHBIX YKCIIOHEHT

[eialw(zl)] n[emw(zz)] —farazlp(z1),p(22)] [eialw(zl)-*-mw(@)}

nonre nonren — € nonren

JIOBOJIBHO TIJIOXO ONPEJIENIEHBI, TAK KAK COJEPIKAT TIJI0XO0 ONpeeeHHbIH KoMMyTaTop. Koppendinonubie
dyaKIIMNT POPMATBHBIX YKCIIOHEHT

, , 0 3 Ziof zi — 25\ ¥
ta1p(z1) ian@(zn) = (T—O) A
(e Jnonren - - - [€ Jnonren) R g R

COMEPXKAT YJIBTPADHUOIETOBbIE pacxoaumoctu. Takum o6pa3oM, (pOpMaTbHBIE SKCIIOHEHTHI MJIOXO OIpe-
JI€JIEHBL.
Hopwmanbubie 9KCIOHEHTHI XOPOIIO OMPEIENIEHBI, BCE WX KOPPEJIATOPHI YIbTPAMUOIETOBO KOHETHBI.

Hampumep,
<:eialap(zl)+...+ianap(zn):> = 1.

[Ipobaema B TOM, 9TO KOPPEIATOPHI HOPMAIBHBIX IKCIIOHEHT SBHO COMEPKAT MH(PPAKPACHYIO 00pe3Ky.
JlelicTBUTENBHO, PACKIIAIBIBAS IKCIIOHEHTHI B PAIbI, MOKHO YOEIUTHCS, ITO

2
[em@(z)] TO)O‘ /2 et (2).

nonren — | 5
( R

OmnepaTopHble TPOU3BEIEHNS HOPMAJIbHBIX IKCIIOHEHT UMEIOT BH,

R

(65K %}
,eialap(zl),,eiayp(zz,)' _ (21 — 22) ,eiaup(zl)—&-iaztp(n)

Koppensmuonnnsie hyHKIHE UMEIOT BUJT,
[e7Xe¥]
<:eialgo(z1):H’:eiaNcp(zN):> _ H Zi — Zj g '
Lo R
1<J

Bce sTu BBIpazkeHust ABHO COmep:KAT mapaMerp umHppakpacHoit obpesku R. /lapaiite onpedesum mepe-
HOPMUDOBAHHBIE KCIIOHEHTHI YCIOBUEM

. . 2 . .
2041W(zl)+-~~+2a71@(z71)]ren def R—%(Zi ;) elonp(z1)+. Fian@(zn)

le

B cayuae n = 1 10 onpegesenune copnagaer ¢ ounpeneseaneM (23). i Takux nepeHOPMUPOBAHHBIX
9KCITOHEHT OMEepaTOPHOE TTPOM3BEIEHIe XOPOTIO ONPEeeNIeHO U He COMEP:KUT WHMPaKpacHoil 0Ope3Kn:

[eialtp(zl)]ren [eia2¢(22)]ren _ (Zl _ z2)0410¢2 [eia180(21)+i04299(22)]ren

Koppenamuonnast pyHKusa GopMaabHO COAEPKUT HHQPPAKPACHYIO 00PE3KY:

<[eialtp(zl)]ren o [eiaNgo(zN)]ren> _ R*%(Ziai)Q H(ZZ _ Zj)alaj’

i<j
OHaKO 3TO BbIpazkeHWe MMeeT XOopoinuil npejen mpu R — 0o:
e T Xe 7] L —
i1 p(21) ianp(zn) _ H7',<j (ZZ ZJ) ) eCin Z; a; =0
<[e }ren cee [e ]ren> = .
0, ecn y 0 # 0
B gacrHOCTH, HA GECKOHEYUHON IIJIOCKOCTH
1, ecam ), a; =0

<[eia1Lp(zl)+...+ianap(zn,)]ren> )
0, ecmm) ,o;#0



3agaun

1. BeiBectu dopmyny (17).
2. TTokasarb, 4T0 A cBOGOAHOrO Hoid ¢ ¢ aeicrsuem So[¢] napaas KoppensauuoHHad (OyHKIUS

paBHa
R2

(¢(z)¢(y)) = log

(z—y)?

C HEKOTOPBIM MaciiTaboMm nH(pPaAKpPaACHOTO obpe3anus K.
3. Boisecru dopmyiint (24).



