
OB'bE~HHEHHYA HHCTHTYT fl,llEPHYX HCCJIE,llOBAHHA 

A- 1&1-

AB,aEEB 
Jleomt,IJ; 8HKTOpOBH4 

2-83-87 

CYTIEPCHMMETPttqHAH 
PA3MEPHAH PErYJIHPH3AUHH 

tt EE TIPHMEHEHHH 

CneuJ-taJlbHOCTb: 01 .04 .02 - TeopeTH4eCKa.H 

H MaTeMaTH4eCKa.H q>H3HKa 

ABTop e ~epaT AHCCepT8UHH Ha COHCK8HHe yqeHoA CTeneHH 

K8HAHA8T8 ~H3HKO-MaTeM8THqecKHX HayK 



.. 

Pa6oTa B!IITOnHeHa B ]a6opaTOpHH TeOpeTHqecKOli <plI3HKl1 

06be,4l1H8HHOI'O HHCTHTyra il,I\epHWC 11ccne.n;OBaHHfi. 

Hayt:11-iblfi pyKOBO,!lHTenb: 

KaH,4l1,!laT !pl13l1KO-MaTeMaTHqecKHX HayK 

()qlHl\HMbHhl8 onnoHeHTll: 

,!lOKTOp cpl13l1KO-MaTeMaTHqecKHX HaYK 
CTapllllii Hayq~ COTPY.IlHHK 

KaH,4l1,!laT cpl13HKO-MaTeMaTHqecKHX HaYK 
CTapllll1ii HayqHhlli COTpy,n;H11K 

A.A • .B.IIA,IUOO!POB 

M.B. TKJI'MH 

K. r. "4ETW'KMH 

BeAYJI1ee HayqHo-11ccne.n;oBaTenbcKoe yqpeJr,rleHHe: 

MaTeMaTwqecK118 HHCTHTYT'AH CCCP HM, B.A. CTeKnoBa. 

ABTOpecpepa.T paaocnaH" " ______ !983 ro.n;a. 

· 3BlJ111Ta ,!lHCcepTa.L\Htt cocTOHTCH " "______ 1983 ro.n;a 

Ha'aace.n;rurn11 Cne~HaJIH3HpOBaHHOro coBeTa K047.0I.OI ]a6opaTop1111 
, ; . . 

TeopeTuqecKoii cpl13l1Kl1 06~0,!ll1H0HHOI'O HHCTHTyTa il,!lepHIDC 11ccne.n;o-

BaHHfi, r • .Qy6Ha MOCKOBCKOA o6nacTH. 

C ,!lHCCepTa~eil MOJKHO 03HaKOMMTbCil B 6116nHOTeKe O:IBH-f. 

YqeHhlH ceKpeTapb CoBeTa 
KaH,!lH,!laT !pl18HKO-MaTeMaT11qecKHX HaYK 

B.M. lKYPABJIEB 

I 
r 
·i 
l 

l 
l 

J 
" 

OHJWl XAPARTEPMCTHKA PABOTl:1 

AK~bHOQTb Te_MU 

IIpoctireMa HHBapHaHTHOil-peryJISipnsall;llli B RBaHTOBOITOJieBoil TeopHH 
B08MYllt0HHil HMeeT 60JiblIIOe TeopeTWieCKOe H nprutTH'leOKOe 3_HatJ:eHHe. ,lCeJIO 
B TOM, 'ITO qx:>pMa H CBOilCTBa B03HHRaia!UDC B TeopHH ROHTp'IJieHOB 0Yllt0CT­
B0HHO 38BHCJIT OT crroco6a BCITOMoraTenbHOli peryJISipnsall;llli. TaR, Hey.n;aq­
Hwi crro,006 peryJIJipH3all;llli MOllteT IlOTpe6oBaTb BBe.n;emm KOHTp'LIIeHOB' He 
o6.7Ia.n;ruootIDC CBOHCTBOM HHBapHaHTHOCTH OTHOCHTeJibHO rrpeo6pa30BaHHii CHM­
M8Tpm1 IICXO.n;HOro narpa.IDitlmHa. 3TO 8H8tJ:l!TeJibHO SaTPy.n;HJieT .n;oruisa­
TeJII,CTBO CYllt8CTBOBaHIDI TaKoro crroco6a rrepeHOIJMl1POBKII, KOTOpIDl: 611 
o6ecrre'IIIBan CIIMM8Tpmo Teop:im Ha KBaHTOBOM ypoBH8, He66xo.n;HMOCTh 
IICIIOJlb80BalIBJl · H8HHBapliaHTHIIX KOHTP-v:I8HOB ,IJ;eJiaeT B8CbMa rpOM08,Il;lWMil 
II Tpy.n;oeMKlIMll 11 IIpaKTI1'!8CKII8 paCtJ:8TH. Bee 8TO aaCTaBJIJI8T IICKaTb 
crroco611 perynJip1rnamm, y.n;o6H1Ie, c O.IlHOli cTopoHU, ;1J.1IH. BHIIcHeHlUI cy­
l!l0CTBeHHIIX CBOiiCTB TeOpllH, Hanp1mep, ;IJ.1IH. ,l{OKa8aTen1,cTBa liHBapHaHT-

' HOH rrepeHopr.mpyeMOCTH' a C .n;pyroli CTOpoHll, ;IJ.1IH. Henocpe.n;CTBSHHOI'O Bll­
ITOJIHeHIDI Bll'mcneIDili H ITOJiyti:eHlUI KOHKPSTHIIX pesynbT8TOB, .. 

B cnyqae Hea6eneBux, KanH6poBotJ:Hux Teopnli ililra-Mwmca rrpo6.7IeMY 
HHBapllaHTHOli perynapnsamrn y,IJ;8J.10Cb pellll:ITI, .n;BYMfl ITYT.RMH: 6wm 003,l{aH!I 
perynJipHsamrn C ITOMOlllb!O BIICIIIl1X KOBapuaHTHIIX IlpoH3BO,!\HIIX H pasMepHaJI 
perynJipirnamrn. IIepBuli MSTO,l{ BKnIOtJ:aeT ,n;Ba H83aBHCHMUX llTaIIa. BBe.n;elll!e 
BllCllllIX KOBapnaHTHIIX rrpoH3BO.n;HIIX peryJIJipnayeT Bee pacxo.n;HMOCTII, Kpo­
Me O.n;HOITeTneBUX, ,wIII ycTpaHeHlliI KOTOpllX HCIIOJib8Y8TCII .n;o6aBOtJ:HaII pery­
JIJipnsamm Tima IIaynn-Bllnnapca. IIoaTOMJ' B ~noM cxeMa IIBJIJieTcII Bec1,­
ua rpouos.n;Koii;· HO TeM irn MeHee y.n;o6tt'oli ;IJ.1IH. pasHoro· po.n;a o61llHX .n;oKa­
saTen1>cTB, r.n;e BalltH_O mruu, cymecTBOBaHIIe liHBapHaHTHOI'O perYJIJipH80BaH­
HOI'O .nelicrmm. Pasr,1epHM pcrynapnsamrn, OCHOBaHHM na llilanllTH'ISCKOM 
rrpo,nOJDKemm no pas1.1epHocT11 rrpocrpaHcTBa, Hao6opoT, y,no6Ha B rrepByro 
otJ:epe.n;i, C TOtJ:Kll spemm Bll'llIMeHIDI KOHKpeTHllX cpeliHMaHOBCKRX .n;uarpaMM, 
r.n;e oHa OKa8aJI8Cl, rrpaKTIItJ:0CKI1 BHe ROHeypenmrn. C .n;pyroli CTOpoHII, 
P§18!,10pHo-perynapl180Bar-m11e ,!lHarpaMMII aBTOMaTH'!SCKll y.n;oMeTBOPJIIOT qiop-
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MaJILHo mme,n:eHHilM To7.i,ll;eCTBaM Yop,n:a. IIoaTOMY pas.Mepmm pery;rn:p:,rnaurm 

.fIBJI.lieTC.lI IIHBapII8HTHOi1: ITO OTHOIIIeHIIIO .K JI1060i1: . CID,1l,!0Tpm1, .KOTOPM He 

BIOIIO'IaeT samrnmlOCTII OT pasuepHOCTII ITPOCTP8HCTBa • 

CoBpeMeHHoe pa3BIITII0 TeopllII Bll,I(BimyJio Ha O,n:HO II3 BalitHUX MeCT 

MO.I(eJIII rmaHTOBOll TeOPilII ITOJIJI, o6Jia,n:~e cyrrepcI1MM0TpIIei1:. 8Ta (J)YH,IJ;a.....­

MeHTaJII,HM CIIMM0TPII.II M0JW 6030HaMl1 II g)epMIIOHaMII o6elllaeT 60JILIIII!e . 

ITepcITeRTIIBll B 06'I,0,n:I!H0HI!ll B3aI!MO.I(ei1:cTBilfi. KpoMe TOI'O; B cyrrepcIIMMeT-· 

PII'IHUX MO.I(e.71.lIX Ha6JIJO,n:aeTC.lI 3Ha'II!TeJII,HOe CO.KpaII{eHIIe YJILTpa(JlIIOJieTOBUX 

paCXO.I(IIMOCTefi, Ta.K 'ITO OHII ID/l0JOT maHc OI:PaB.I(aTI, .I(aBHIOJO Ha,IJ;eJZJ]y Ha 

C03.I(8Hil0 0,n:IIHOM T80pIIII ITOJIJI, ROTOpM 6Wia 6u ROH8'IHOM. Truoo.1 

o6pasoM, peam,Hue Bll'II!CJieHIUI, o6HapYJKIIBalllltI!e (J)aRTu co.KpaII{emm 

paCXO,n:IIMOCTeil:, npIIo6peTaIOT 60JU,lllyro aRTYaJII,HOCTl>. 0,n:HaRO, ID/18.II 

.I(eJIO C cyrrepCI!MMeTpil'lHllMII TeOpl!.IIMII, Hy,IUIO CJie,n:IITD, 'IT06U oyrrepcIIMMeT­

pil.lI He paspymaJiac1, B pesyJII,TaTe IIOITOJil>30BaHIUI HeIIHBapH8HTHOfi peryJI.fI­

PII3aIJ;lm. IloTpe6HOCTl> B cyrrepCIIMMeTpI!TIHOfi peryJI.fIPil3aIJ;lm B03HHKaeT II B 

'II!CTO TeopeTII'IeCKOM IIJiaHe, B 'IaOTHOOTII, )J)I.lI o6oCHOBaHI!.fl g)opMaJil>Hl1X 

.I(OKa3aTeJILCTB I!HBapI!aHTHOll ITepenoprlilpyeMOCTII II CO.KpaII{SHil.lI yJil>Tpa­

(JlIIOJieTOBUX pacXO,n:IIMOCTeii B cyrrepCI!MMeTpII'lHUX TeOpII.ax HHra-Mwuroa. 

YcITeXII pasMepHofi peryMpnsaIJ;lm B Hea6eJieBUX IWJIH6poBO'IHUX TeopHEX 

iI CTp8!'17.10HIIe COXPa.IDITl> npocTOTY pac'IeTOB ITO.I(OKa3IlBa!OT 1 'ITO pasyMHO 

6Wio 6u cTpOIITl> cynepIIHBapIIa.HTHYJO cxerA,Y Ha 6ase pasMepHoii peryJIJip:ir­

saIJ;lm. MMeHHO Ha 3TOM IIYTII B03HIIBJia cyrrepCIIMM0TPil'IHM pa3Mepmm pe­

ryJI.flpIIsaurm SHreJI.fI { peryJI.flpIIsaunJI ITocpe,n:cTBOM pasMepnofi pe.n:yru.um) • 

O.nnaKo BCKope ITOCJie ee 003.I(aHIUI ITO.IIBI!JIIICI, YKa3aHII.lI Ha TO, 'ITO 3Ta 

cxer.ia .lIM.lISTC.lI JIOrl1'I00Kll HecorJiaooBaHHofi, CO.I(SplKI!T BHYTPeHHHe ITpoTll­

Bope'II!.II. 

lieJII, pa60Tll COCTOllT B TOM, 'IT06ll TO'IHO OITpe,n:eJIIlTI, CTaTyo oyrrep­

CI!MMSTp:u'IHOit pa3~18PHOit peryJI.fIPil3all;IIll II IIpI!MeHIITI, ee .K Bll'IIICJI0HIIIO 

peHOpMrpyrrITOBUX qiymw;nit B cynepKaJIII6poBO'IHllX T80pII.IIX. 

HaV'UIM HOBII3Ha II ITpaKTI!'!00Ka.lI USHHOQTI, 

B .IinccepTaurm yoTaHOBJieHa ITpI!'IllHa rrpoTIIBope'!I!BocTH peryJIJip:irsaun­

oHHoil: cxeMU 3HreJIJI. IIoita38HO, · KaK ITOCTpoilTl> ITOCJI0.I(OBaTeJII,Hl:lit ( oru.i:o­

COI'Jl8COBaHHllit) BapllaHT peryJIJipllsaunII rrocpe,n:cTBOM pasMepHoit pe.n:yru.um 

B T0pMIIH8X ROMIIOH0HTHHX IIOJieil:. B 3T0ll g)opr,zy-.mrpoBR0 )J)I.lI Teop:uil: HHra-

Mwmca c N = I,2,4 oyrrepcm.IMeTp:ireit (ITOJiytzaeMUX pasMepHofi pe.n:yK-

unefi II3 ITpooTpaHCTB pasMepHocTII D = 4,6,I0 oooTBeTcTBeHHo) MOJKHO 

OCYUl8CTBJIJITJ, Bll'IIICJI0Ill1.II 0.I(I!HllM o6pa30M, ITOJIY'IM pesyJII,TaT B BI!.I(e 'PYH­

ru.um ITapaMeTpa D . ' B pru.!KaX aToro nono.na B ,n:IIccepTaurm BITepBue ITO- • 

Jiy'IeHH TpexneTJieBue BhlpaJ"8Hil.lI )J)I.lI aHO.MaJil>HUX pasimpnooTe:11 II peHopM-

rpyrrrroBoit 6eTa-qiYHIUJ;11II N = I ,2 ,4 cyrrepommv1eTpII'IHNX .IIIII'-MWIJICOB-, 

crurx MO.I(eJieii. 
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PesyJILTaTll paoqeTOB .I(eMOHCTpllpyroT CO.KpaII{0HII0 pacXO.I(.!IlllIIXC.lI BK/Ia,IJ;OB 

B peHOpMilpoBey sa~a MO.!{eJieil: 0 N=2 (KpoMe O,n:HOIIeTJieBOI'O BIOia,n:a) 

II N=4 pacnrupeHHofi cyrrepcIIMMeTpIIefi. 

B ITOCJie,n:oBaTeJII,HOll·BepcIII! peryJIJipIIsaurm TeopeTII'!SCKll orrpe;i;eJieHa 

06.rracTb BUIIOJIHeHII.fI cyrrepc:irrllMeTpI!'IHUX T07.i,ll;0CTD Yop,n:a, omro H3 .KOTopux 

npoBel)JIJIOOJ, paHee B JIIlTepaType Ha 0.I(IIOIIeTJISBOJ\I ypoBHe, D rrpI16JII1JKeHI!II 

~pex neTeJil> o6HapYJKeH JIBHllit npHMep HapymeHil.lI peryJIJipIIsauneil cyrrep­

cIIMMeTpI!I! - HeO,n:IIHaROBM peHOPMIIPOBKa sapJI,!lOB KaJIH6poBO'IHOI'O II !OKaB­

C.KOI'O B3aIIMo,n:eficTBIIfi. 3ToT ITp11Mep ycTaHaBJIHBaeT rpammy 06JiacT11 ITp11-

MeHnMocTII CXeMl:l pasMepnoii pe.n:ym:i;.m B cyrrepcIIMMeTpl:l'!IllIX KaJIIIOpoBO'IHllX 

MO.I(SJI.IIX. 

-UJm' ITpocTeIDIIeii cyrrepcnMMeTpII'lHOfi TeopI!II - Mo,n:eJIII Becca-3yr,m-

Ho - cqioprzyJII1poB8Ha IIOCJI~.I(OBaTeJII,HM Bepcll.lI peryJIJipII3all;IIll B TepMI!Hax 

oyrreprrOJieii. OHa Il03BOJIJIST ycTaHOBI!TI,, .no KaKllX rrop B 3TOi1 MO.I(eJII! MOlK­

HO .I(OBSp.!ITl> ITpoTIIBope'IIIBOil cxeMe 3HreJIJI. TeM CaMl:lr~ OITpaB.I(llBaeTC.fI IIC­

IlOJil>30BaHI!e 3TOfi CXSMl:l B npaKTII'ISOKllX Bll'II!CJieHII.IIX BKJIJO'IM 'IeTllpex­

ITeTJISBlle. 

0.KOH'!aTeJII,Hllit BUBO.I( ,Il;IICCePTaurm COCTOIIT B CJie.n:yI001er-.1: B USJIOl/l 

peryJIJipnsaIJ;fl.lI ITocpe,n:cTBOM pasMepHoii pe.n:y1cun:ir ne .naeT pellleHIIJI ITpo6Jie­
Mll cyrrepCIIMM0Tpll'lHOil peryJIJipI!3all;IIII, XOT.II Ha,IJ;elKHOOTI, BHTIOJIHeHHUX C 

ee IIOMOII{l>IO pactzeTOB B H0C.KOJII,ImJC ITepBUX TIO~KWC TeopIII! B031d,Ylll81IIIii 

MO,KeT 6!ITl> CTporo o6oCHOBaHa. 

JLn.fI 3aillllTll Bl:J,llllI!raJOTC.lI CJieltVlOOjlle OCHOBHl:le P83YJILTaTl:l, 

ITOJiflSHHllS B IDICCSOTaWIB: 

I._ ,l{aHa nerrpoTIIBope'!I!BM gjopM,YJII1poBKa peryJIJipIIsaIJ;lm cyrrepcI1MMeT­

pII'IHUX KaJIII6poBO'IHUX MO.I(eJiei1 B TepMIIHax KOMIIO.HeHTHUX ITOJiei1. l.{eHa JilI.K­

BI!.I(aU[IB rrpoTIIBope'!I!fi, npIICYUlllX cyrreprroJienorzy no.nxo.n:y, - rroTepJI cyrrep­

IIHBapnaHTIIOCTII B BIICIIII!X IIO~KaX TSOPIIII B03!d,YllleHIIii. 

2. PeryJIJip,rnaIJ;fl.lI ·ITPIIMeHena .K TpexrreTJISBllM Bll'II!CJiemmM 6eTa­

cpynIUJ;11ii: N = I,2,4 cyrrepmrMMeTpHti:HllX TeopIIii HHra-1\llliJIJlca. B N:2 
II N :4 MO.I(eJIJIX odHapJ)KeHo CYlllSCTBOHHOe CO.KpaII{OHI!e yJI:&TpaqiHOJISTOBIIX 

paCXO.I(I!MOCTeii. 

3. Hatt.n;eH .lIBHllll ITPIIMep HSlIHBapIIaHTHOCTI! peryJIJipusaurm - Hapy­

llISHHe cyrrepcIIMMSTPI!II Ha TpexrreTJISBOM ypoBHe. B OBeTe 3TOI'O pe3YJI!>Ta­

Ta onpe.n;eJieHa o6JracTr:, ITpIIMeHIIMOCTII paccMaTp1maeMoi1 pery.iIJipIIsaunon­

Hoii cxe1v'lll _B oyrrepKaJin6poBo'!HllX TeopIIEX. 

4 • .u,m MO,n:eJIH
1

Becca-3yrllI!Ho rrocTpoeHa HenpoTIIBope'!I!BaJI cyrrepno­

JieBM Bepcll.lI pasuepHoii peryJIJipnsamm. YcTaHOMeHa o6JiaoTr:, ee mmapIIaHT­

HOCTII. B 3TOft 06.rraCTlI OdOCHOBana Taroite npIIMeHI!MOCTl, npoTI!BOPS'IIIBliX 

BapllaHTOB CX9Mll. 
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Anpo6amm: ,zmccepTarnm 

OCHOBHlle peaynhTaTll .imccePTamm ~ORJla,nI:lB8.lmCh Ha ceccHH OT~e­
nemm ,imepHoil qmaKKZ AH CCCP (I98I), o6cYJK,IJ;aJillCh Ha ceMHHapax B Jia-
6opaTopmt TeopeTlf'!eCKOtt qmsruw 06~e,ItHHeHHOI'O IDICTHTYTa ,imepHHX HCMe­
~oBaHHtt, B \IllisHqecKoM HHCTHTyTe AH CCCP HM. IT.H. Jie6e~eBa, B MaTe­
MaTnqe6KoM HHCTHTYTe AH CCCP HM. B.A. CTeRJioBa, B HHcTHTYTe ,imepHUX 
HCMe~oBaHllil AH CCCP, a Trutllte ~OKlI8,ltUB~Ch Ha BceCOID3HOM COBe~aHHH 
IIO BllCOK08HepreTWieCKllM rrpoueccaM B KBaHTOBOit xpoMO,ItHHaMIIKe (HoBo­
poccnitcK, I982). 

Ily6JrnKaUlm 

Ilo .MaT8pHM8M .imccepTaI(lm ony6.mutoBa.HO meCTh CTaTett. 

06~eM pa6oTll 

~ccepTaIJ;WI COCTOllT ll3 BBe~eHIDI, IDITll rnaB, saRJIIDqeHllJI ll Tpex 
IIplfJioXeJmtt. Ona co~ePJKIIT I22 CTpaHHI.l;l MaJ!llIHOIIllCHOI'O TeKcTa. Bn6JrHor­
pajiH'Iec.ECHfi CI!llCOK BIO.UO'IaeT I05 CCWIOK. 

CO~liWiliE PABOTll 

Bo BBenemm paCCMOTp8Ha llCTOpWI IIp06JreMI:l HHBapllaHTHOfi peryJIJlpn-
3aulm B KBWiTOBOtt TeOpllll llOJIJI. Ilo~ep.ECHBalOTCH npe~eCTBa pa3Mepnott 
peryJIJ1pnsamm lI CTaBllTCH BOilpoc O cyrrepcHMM8TpH'IHOit pasMepHoil peryJIJl­
pnsauim. KpaTKO ll8JIO}KeHO co~epiKaime .imccepTaQHOHHOtt pa6oTH. 

B r4aBe I paccMaTplIBaIDTCH ocHoBHue noHHT:wi: cynepcHMMeTpnn, KoTo­
pue H,Y,illill )J,7IH. ~MhHeihuero lIBJIQ}KSHWI. B cynepnMeBOM ll KOMIIOHe.HTHOM 
qx>pMaJm3Me pacCMOTpeHH npocTeihIIM CKMHPHM cynepcnMMeTpn'IHM TeOpllH -
MO~Mh Becca-Sywmo , ( § I) , a TaKllte KMH6poBO'IHl:le Teopnn c N = 1 
cyrrepclIMMeTpnefi (§ 2). -06p81llaeTCH BHHMalllle Ha y-MeHbmeJme 'IE:Ma YRhTpa­
qmoneTOBl:lX paCXO,ll;ID,IOCTeit B cyrrepcHMMeT!)li'IHHlC MO~eJIJIX. B § 3 ll8JIO}KeH 
MeTO~ pasMepHott pe~KQHH. KOTOpuil Il03BanH8T cqiop?zyJIHpoBaTh B TepMH­
Hax KOMIIOHeHTHllX IlMefi Teopnn .HHra-M:wr.nca C pacmn:peHHott cynepcHMMeT-
pnett. KpaTKO o6c~8IDTCH ll3B8CTHHe B HaCTO.Rlllee BpeMa: apryMeHTll ( 
,JJ;/IH o6ocHoBaHIDI pa,ItHIWJU,Horo COK1)81ll9HWI pacxo-ocTefi B N = 4 
Teoplill. 

B rJiaBe 2 qiOPM,VJmpYJOTCH OCHOBHH8 IIOJIOJJt8HWI IIp8WIOJJt8HHO:ii 3nrMeM 
cyrrepcnMMeTpn'IHofi pasMepHoil peryJIJ1pnsaQHH MeTo~oM pasMepHo:ii pe~KQHH. 
B § I paccMOTpeHH coo6p8}Kerom, KOTOpue Il!)liBMll K IlOCTpoeHHID 8T011 cxe­
Ml:l, n Ha npIIMepe N= 4 Mo~enn ffin'a-Mwmca noKasaHo, B qeM oua ooc-
TOHT: BllIIOJIHHeTCH pe~KIJ;WI ns D = W B d=4-2£ nsMepeJmtt. B aToit MO-

. ~-eJm ua ~yxneTneBOM ypoBHe npoBO,ItHTCH CpaBlleime cxeMH pa3MepHott pe­
~KQHH co CT~aPTHOit pasMepHOfi peryJIJiplt3aQHeit, ~eMOHCTPlt~ee HH-
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BapltaHTHOCTh nepBofi ll HeltHBapnaHTHOCTh IIOMe~efi. B § 2 BWICH/IlOTCH 
npnqnnH rrpoT1tBOpe'IE:BocTH cynepcIIMMeTpll'IHoit peryJIJ1p1tsauim 38reM. 
CHaqMa o6cYJK,ItaeTCH ee ncIIOJihSOBaHlte WIH aHan:Hsa Bonpoca o cynep­
KOHqx>pMHHX aHOMaJIIDDC, r~e -y11..e I!poHBJIJl8TCH ~eq>eKTHOOTh 8TOH cxeMH. 
){Mee noKasaHo, rrotieMy pe~KIJ;WI ns uenoro 'IE:Ma HsMepeHltil: D=4,6,IO 
B He~oe d=4-2E. npomope'IHBa:. KoHe'IHOMepHoe npocTpaHOTBO He MO­
JK8T HMeTh 6ecKOHe'IHOMepHOI'O no~pocTpaHCTBa. ik>PMMhHOe He~oMep­
HOe llpoCTpaHCTBO c./Ie~eT TpaKTOBaTh KaK 6eCKOH8'IHOM8pHoe, IIOCRMhey 
B HeM 8HTlICHMM8TPlf38IJ;WI IIO nroorzy 'IHMY rumeKCOB He ~aeT T()Jl{,Il;8CT_. 
B8HHOro eyJIJi: 

a n = 1- a C~ o "11l 4 0 
({)'II - n! if .f'i • • • if'.f'n r J 

TaIC RaIC rrpn HeuenoM d ue paBHa HYRID cBePTKa 

j.fl~ = (1) = f, (i-n + 1 )(d-n +2) ... (d-f )d. 
I • 

, OTO 3Ha'IRT, 'ITO HMhSH orpaHH'ilIThCH JmKaICHM ICOHe'IHllM 'llIMOM He3aBlICll-
MWC sHaqe.imfi nopeHneBux: u~eICcoB. IloMe~oBaTe~hHM nepcuH peryJIJ1pu­
sacim (§ 3)-BMeCTO KOH8'IHOMepHOI'O npocTpaHCTBa pasMepHOCTll D llCIIMh­
syeT. CHMBORHqecKoe KBasu - D - 111epuoe (QD) rrpocTpaHCTBO, .KOTopoe 
(KBR 1t d -MepHoe) Ha caMoM ~Me 6ecRoHetIHoMepHo, xoTH G,.,,., = D. 
STa BepcIDI rrpm1eHJieTCH IC TpexrreTneBUM Bll'IlIMeHHHM 6eTa-q,yHRIJJdl N = 
= I,2,4 cynepCHMM8Tpll'IHUX: Mo~enefi IIO Bepmn:He ICMlt6poBO'IHOI'O B38llMO­
'AeficTBWI, PesynhT8T pacqeTOB, BllIIMH8HHWC B cxeMe MIDillM8JlhHUX: Bl:{qlt-
T8Hllll 'T XooqiTa, 

foG C-h>=! (o-w)[ e A2-(D-G)f:21i3 -+ fCD-6)2e 3/i'tJ-+ oa/·J, (*) 

o6HapYlJGffiaeT np1t D = 6, IO (;rr.ruI N = 2 ,4 TeopHil) HeTpHBUMhHOe 
CORP81ll8Hlle ynTpaqJl!MeTOBHlC pacxo.JmMQcTe:ii. 

Dl:aBa 3 rrocrumieHa BWICH8Hllfil o6JracTlt lIHB8!)li8HTHOCTll IIOMe~OB8T8Rh­
HOit Bepc:im peryJIJ1pnsaIJ;m1 cynepKaJm6poBoi:nwx MO~enefi. B § I rronyqe­
HH oneHRll 'IlIMa II8TMh B .imarpa.MMax, ~o ICOToporo cynepcllMMeTpU'IH!le 
TOlK,IJ;eCTBa Yop'Aa B KMH6poB.Ke Becca-3YMIDIO OCTaIDTCH 38B8~0MO cIIpaBe~­
JUrnw.m. 3Tll OU8HKH OCHOB8Hll Ha paCCMOTpeHHH BRJia,Il;OB B TOlK,IJ;eCTBa Yop­
~a OT Bap1tamrH 'AettcTBWI IIPH cyneprrpeo6pasoBarnmx: 

b .:I= /dx j falc(.'EGAa-"1-tr;.2:) A'r;.N, 
'KoTopM B QD..;. rrpocTpaHCTBe He paBHa HyRID. HepaBeHCTBo HYRID aToil Ba­
puamm 03H8'IaeT Hapyme1me WlH peryRHPll30B8HHUX raMMa-MaTplln TOlK,IJ;8CTB 
\Illipu,a, HMelOOlRX MeCTO B uenoMe!)HOM I!poCTpaJICTBe. CTaTyc rrpeo6pasoBa-
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Hllii \linpua B pasMepHo:ii peryJlllpnsamm paccMoTpeH B § 2. HaKoHeu, B 
§ 3 Hafi,n;eH .fIDH!lil rrpID,mp HapymeHll.fI cyrrepcn:MMeTpim. TpexrreTJieBM 6e­
Ta-qiynmnm, orrpe.n;eJieHHM rro Bepnnrne 10.KaBcKoro B3anMo.n;eilcTBH.fI, , 

~y(h) = f (D-10)[ e1i2 -(D-6)e21t'] + { ( ½ D3
- 11 DZ+ 66 D-2o,)e3 + 

... 2 (D-10)(D-4)[])-3-12(D-1) ~(3)] :1}414 +O({l), 

He COBIIa.n;aeT C IIOJiy'leHHID.I DO BTOpoil rJiaBe pesyJI1>TaTOM ( * ) )J,lU{ Ka­
JillO poBO'IHOH KOHCTaHT!l CB.fl3ll. 8To He COBIIa.n;eHHe 03Ha'laeT HellHBapnaHT-
nocT1> peryJIJipnsamrn. \ 

n mane 4 11cCJie.n;yeTc.fI cyrrepcMMMeTpll'IHM pasuepHM peryJI.il:p11sa­
mm Mo.n;eJI11 Ilecca-3yM1rno. <liopr.zy-JI11pyeTc.fI HerrpoTnBope'lllBM cyrreprroJie­
DM Bepc11.fl peryJlllp11samui 11 onpe.n;eJllleTC.fI 06JiacT1> ee cyrrepmrnapnaHT­
HOCTll (§ l). OCHODHM 11.n;e.fl - nepexo.n; K KBa3n.n;BYM9PHOMY npocTpaHCT­
BY 0- nepeMCHH!lX, B KOTOpoM OKas!lBaIOTCJI HeB03MOlKHUM!I C.n;Blll'H rrepe-
MeHH!lX f) -llHTerpnponamm. 06JiacTI, IlHBapllaHTHOCTil onpe.n;eJI.fleTC.fI , 
IIYTeM cpaBnemm pesyJI1>TaTOD IIOCJie.n;oBaTeJII,HOii Bepcnn C TeM, 'ITO IIOJIY­
'lll.JIOCI, Obi npu HCIIOJII,30BaJ!llll COOTHOIIl8Illlii )J,lU{ o6!l'IHOI'O 'leTupexr.iepHOI'O . 
rrpocTplli!CTDa C .D;IJyxKOl,IIIOHeHTH!lMli I) -nepeMeIUillMll, ItaK rrpe.n;mrnh!-
BaeT peuenT 3nreJIJI. TaKHu 06paso1.1, B o6JiacTil MHBapnaHTHOCTll noCJie.n;o­
BaT8JII,HOli: Bepmrn: IIJJOTliBOJJ9'Il'!Bl-Ie BaJJilaHT!l .D;aIOT Te lite pesyJII,TaT!l, 3Ha­
'lllT; Tav! nH Bap!HlHT!l JIBJI.fI!OTC.fI Ha,D;MHhlMH (§ 2). B § 3 paccMaTpHBa9TC.fI 
rrpe.n;noneHHM II .E. i,le.n;Be.n;enIIM Mo.D;llqiIIBa.UlliI pasMepHoiI pery.IDipll3a!Ulli 
1.10,n;eJin, r.n;e y.n;aeTC.fI 1rn6eliUlTL .norroJIImTeJibHOCTll "cyrrepcm,!MeTpll.fl - cru,10-
corJiacoBaHHOCT1>", xapaKTepnoii )J,lU{ rrpoaHMnsnpoBaHH!lX B ,nnccepramm 
qiopMyJillpoBoK peryJlllpnsamin rrocpe.n;cTBOM pasMepnoil pe.n;yRmm. K colita­
JICHllIO, aTa 1.10,nnqimcamm ne ,n;orrycrtaeT 0606111e1lll.fl na KaJillO poBO'IH!le Teo­
pHll. 

B rJiaBe 5 o6Cy,K.n;aIOTC.fI B03J.IO¼IIOCTII cyrrepcnMMeTpll'lHOH pasr.mpnon 
peryJI.fIPH3aU!lll nHe o6JiacTII llHBapnaHTHOCTll ee HerrpoTnoope'lllB!lX nepcuii. 
Anal.lll3llpyeTC.fI o6JiacTI, 0.n;H03113'IHOCTll pesyJI1,TaTOD B!l'll!CJieHllii B rrpoTllBO­
pe'lllDUX napnaHTax cxerilll ( § I) n oClocHOB!lBaeTCJI na.n;e}KJIOCTI, T_pexrreT­
Jienux pac'leTon ( * ) B cyrrepcnMMeTpll'lH!lX Teopll.fIX Hnra-I,1:HJIJica ( § 2). 

3aKl.lIO'leHlle co.n;epliill:T qJOPMYJIJipoBey OCHOBH!lX pesyJI1>TaTOB' IIOJIY­
'leHH!lX B .nncce.[l'l'atnnr, II Kp8TKOe paccMOTpeHlle rrepcrreKTilB llCIIOJII,30Da­
Hll.fl peryJlllpnsaU11u MeTo.n;oM pasMepHoil pe.n:.vmnm. 

B IIOHJIOliteHll.fl B!lH809Il!l CllCTel.m o603Ha'leHllil ll H9KOTOpue T9XHll'leC­
Klle BOIIpoC!l. 
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