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1, ~BYMR OCHOBHHMH llO~O~aMH R CllOHTaHHOMy HapyrneHHID CRMMeT

PUH HB.111IXJTCH MeTO~ HemmeaHbiX peaJIHsaUHti1-4/ H MeTO~ mme~HilX 
L - MO~eJiel¥'5-8/. 

06~ TeOpHH 2: -MO~eJie~ ~JIH CJlyqaJJ ROMllaRTH!lX rpynn BHyTpeH

HHX CHMMeTpRA d!lJia paspadoTaHa B CTaTbHX/5-8/. &eJiaTenbHO 0606mMTb 

STY TeOpHD H Ha CJiy'!aA HeROMllaRTHHX rpynn - OCOdeHHO B CBH3.11 C no

CTaBJl8HHOa B pa6orl9/ npo6JieMoit nocTpoeHHH L. -MO.I\eJiei1 npocTpaH

CTBeHHo-BpeMeHHbiX CHMMeTpHA (T,e, CHMMeTpH~ OTHOCHT8nbHO rpynn, 

BRJliD'!aro~ no~rpynny llyaHRape). 

~HTepeCHO TaR~e npOCJl8~Tb B 06~eM B~e COOTB8TCTBH8 Me~ 

L -Mo~eJIHMH H HeJIHHeitH!lMH peaJIHsauHHMH. To, 'ITO Mellt)zy odoHMH no~
xo~aMH R CllOHT3HHOMy HapyrneHHD cy~eCTByeT T8CHaH CBH3b, OTMeqaJIOCb 

B pa6oraxl
10- 12/. TaM 6JlJ10 llORasaHO, 'ITO C llOMOl!U>IO R3HOIIH'!eCROJ,i 3a

MeH!i B JiarpaHmaHe L_ -MO~eJ!H Bcer.n.a MOlltHO nepet!TH OT JlHHe~HO npe

o6pa3y.KX!lHXCH roMCTOyHOB H L -none~ R nol!HM c HeJIHHei1HHM saROH~ 
rpynnoBoro npeo6pasoBaHHH. KpOMe roro, ~JIH PH~a qacTH!lX cnyqaeB H3-

BecTHcl10•12• 131, 'ITO HB. ypoBHe .n.peBecaoro npm:5JIH~eHHH 2: -Mo~eJIH 
nepexo~T B COOTBeTCTBYIOmH8 HeJIHHeAH!le peaJIH33l{HH npH CTpeMJleHKR 

Mace ~ -qacTHU K decRoHe'!HOCTH. O.ll.HaRo od~ero aHaJIHsa aroro Bonpo

ca He npOBO~JlOCb, 

liaCTO~ 3aM8TRa llOCM~e.HB. pemeHHIO nepe'!HCJleHHHX llp06JleM. 

Bo BTOPOM pas,L\eJie C~OPMYJIHPOBaH!l npoCT!le ycJIOBHH, KOTOp!iM 

.ll.OJlllHO Y.ll.OBl18TBOpHTb H8ROTOpoe npe.n.cTaBJI8HHe (yHHTapHOe HJIH HeyHH

TapHOe) npOH3IlOnbHOa rpyllllll G- , 'IT06Jl Ha ero OCHOBe MO~O 6JlJ10 

peaJIH30BaTb CllOHTaHHOe HapymeHHe CHMMeTpKR OTHOCHT8nbHO rpynn!i G- , 
He HapyiDMil npH aTOM CHMMeTpHH OTHOCHT8nbHO HeKOTOpOA ee llO,L\rpyiTOil H. 

B TpeTbeM pas,ll,eJie HCCJ!e~eTCH CBH3b Mellt.L\Y ~ -MO,L\enHMH BHyT

peHHHX CHMKeTpHg H HeJIHH8MH!iMH peaJIH3al{HHMH. llpHB8.!\8H!i 06mHe ¢0PMY-
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nH, ll03BOAHID~6 nerRO BHpa3RT:& narpaEXRaH llpOR3BOnDHO~ 2: -MO~enR 
qepea HenRHe~Ho npeo6paayn~ecR nonR. B TepMRHaX HenzHeAHo npeo6-

paayiDmHXCR llOA6H oqeHD npOCTHMR ORa3HBaDTCH YCAOBRH "qacTO!ii" H6nR

H6!iiHO~ peaJlHsaiU'lH ci'JMMeTpim ( T. e. 6es BRJll)tleHIDr L -nonei11). Hpo

Be~eH o6~1ii aHaJlH3 npe~enDHHX cnyqaeB, Ror~a MaccH Bcex ~ -nonelii 

HJlH RX qaCTH CTpeMHTCR R 6eCROHeqHOCTK, 

B qeTBepTOM pas~ene o6cy~aeTcR, RaR o6o6~T:& Ha cnyqafii npocT

paHcTBeHHo-BpeMeHHHX CHMMeTpRfii M6TO~, npHMeHReMH€ npR llOCTpOeHRR 

~ -MO~ene~ BHyTpeHHRX CRMM6TpKfii, 0CHOBHaR Tpy~HOCT:& COCTOHT B 

onpe~eneHRR ~e~CTBRR rpynnH Ha npOCTpaHCTBeHHo-BpeMeHHHX ROOp~a

TaX. lJpe~no~eHO ~Ba nyTR pemeHRR 3TO~ Tpy~OCTH. 06a ORR Tpe6yiDT 

BBe~eHHR ~OTIOnRRT6nDHHX ROOp~HaT, llOMRMO 4-ROOp~HaTI:l X)l1 • 3aMe

TRM, qTO ~0 CRX nop CllOHTaHHOe HapymeHHe npOCTpaHCTB6HHO-Bp6M6RHHX 

cRMMeTpH!ii o6cy~anoc:& TOnDRO B paMRax HenaHeliiHHX peannsaunn/
2-4, 

9,14/. 
2. IlycT:& G - HeROTOp:iR rpynna cRMMeTpim c reHepaTOpaMR 

zf.. (i~/,- n) R ~ , npaqeM ~ reHepapyDT nowpynny 1-1 .flpe,D;

nonaraeTCH, qTO reHepaTOPH OpTOHOpManDHH llO OTHOID6HRD R BHYTP6HHeMY 

npoasBe;n;eRRD KapTaHa: [z>·V] C Z. Tpe6yeTcn nocTpoRT:& L -Mo

,D;enD, peanzsyromyD cnoHTaHHoe HapymeHae ~aHHolii cRMMeTpaa, TaRoe, 

qTo6H nowpynna H 6Hna e~HcTBeHHotl: HeHapyrueHHO~ nowpynnoa. BH

RCHRM, RaRae npe~cTaBneHRn rpynnH G nparo~ ~ aToit nena. 

PaCCMOTPHM H6ROTOp~ MynDTHllJ16T 3pMHTOBHX nonelii ~ , npeo6pa-

3YBJI!lHfl:CR no nzRe~HOMY npencTaBneHRBJ lJ(J) rpynnH G , B3RTOMY B 

~eliicTBRTenDHOlii ~opMe. Hpe~onaraeTcn, qTo ~(~BnOJIHe npaBo~o B 

G- a B H . BaaHc B npocTpaHCTBe ~ BH6epeM TaRRM o6pasOM, qTo-

6H ~aaroHaJlH30BaT:& RHBapl!aHTHyD RBa~paTRqHyD ~OpMy: 
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(0 ~~ >'I . 1) 
(I) l.'l;_ F' TA ~ ==. ( r; p/ =- (t1ll. 

.Jle~CTBHTenDHaR ~HarOHanDHM MaTpRD;a a COCTOHT ll.3 6JIOROB, COOT

B6TCTBYIOIIIl!X HenpRBO~IiM no rpynne G no~pocTpaHCTBaM B ~ 
Ecnn HeROTopoe no~pocTpaHcTBO npeo6paayeTcff no yHHTapHoMy npe~-

CTaBJ16HRID, TO COOTB6TCTBYIDmHH 6JIOR RpaTeH e~HRqHO!ii MaTpaue, 8CJ1H 

~e npe~cTaBneHRe HeyHRTapHO, TO 6JIOR RpaTeR MaTpHD;€ C qHCnaMH ±1 

Ha ~arOHaJlH. B npe~cTaBJ16HRR z) reHepaTOPH llO~RHmOTCR COOTHO-

ill6HIDO 
~ 

Cl Z=-Za... · 
( ' 

/""'"o-J 

a l~·=- k;.-a · (2) 

ROTOpOe CJle~eT R3 Tpe60BaHRR RHBapRaHTHOCTH ~OpMH (I). 

CllOHTaHHOe HapyrneHRe CHMMeTpRR B ~ -MO;IJ;eJIRX CBR3aHO C TeM, 

qTo npa onpe,D;eneHHHX orpaHRqeHHRX Ha aaTpaBoqHHe napaMeTpH narpaH

~RaHa HeROTOpHe llOnR npao6peTaiDT H6HYJ16B!i€ BaRYYMHHe cpe~Hae2 ). 

1 ) CTporo roBopR, RHBa~HTOM REJIReTcR 6RnHHeliiHaR ~opMa 
. cp,_~. 

r~none ~ npeo6pasyeTcn no ROHTparpe~eHTHOMY npe~cTaBneRRD 

J)(RJ=7J-.ff?) , ROTOpoe He 06R3aTeJI..l>HO 3RBRBall6HTHO -Z>!Y).O~Ha
RO 3TY ~OPMY Bcer~a MOEHO npRB6CTR R B~ (I) nepeXO,lJ;OM R HOB!iM 
nepeMeHH!iM Yf +- ~ , f1- ~ , qTO COOTB€TCTByeT 06'h6,ll;RH€HIDO 

?""'\ - " ;. 
U(i} R })(Jj B O~HO npRBO,ll;RM06 npe~cTaBJ16RRe, ROTOpoe y~e 3RBR-

BaJ1eHTHO CBOeMy ROHTparpe,D;ReHTHOMy, IT03TOMy1 He TepnH 06mHOCTR 1 BCe

r,D;a MO~O llOn:&30BaT:&CR RHBapRaHTHOA ~OPMOA (I). 

2) K npHMepy, B 'E -MO~eJlR, OCHO,HHOA Ha npe;IJ;cTaBJ18Him (1/2, 
1/2) R>!.panDHOA rpynnH SU(2) xSU(2) 151, cnoHTaHHoe HapymeHae 

,ll;O llOWPYOll!i R30Clll!Ra t.${,((2) B03MOlltHO B TOM cnyqae, 6CJ1R RBa,ll;paT 

3aTpaBOqHOA MaCC!i MYAfTRnJleTa OTPRUaT8Jl6H • 
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JlliHe~HM c!-lMMeTpH.f! oTHOCHTeJII>HO no.n.rpynnH H coxpa.HHTC.f! JlKlllb B 

TOM cny~ae, ecnM nona C HeHyneBHMR BBEYYMHHMR cpe~KMH 6y~T HH

Eapll!aHTaMR ::~Tot! no.n.rpynnH. Cne.n:oreTeJII>HO, .n;na peaMsaU~~IH cnoHTaH-

Horo HapymeHH.f! .n;o no.n.rpynnl:l H B MyJII>THnneTe ~ .n:onlltHbl co.n;ep-

JKaTI:.c.f! H - RHBB.pRaHTH. lJ.TOOI:l H 6H.n.a e,IU!HCTBeHHo~ HeHapymeH

HOi1 no.n.rpynnoil T80pRR ( "MaJlOH rpynno~ BaRyyMa"/
11

/), H806XO,ll;HMO, 

o.n.HaRo, HanolKII!T.b Ha ~ 6onee cRJII>Hoe ycJioBRe. 

I. B npocTpa.HCTBe nolleil Yf .n:oMeH Hai!T.IIIC:b :seRTOP ~ 0 
,MaR

cii!MaJli>Ha.f! no,!Lrpynna II!HBB.P.IIlaHTHOcTR ROToporo ecT:b H 
Eclllll npe.ncTaBJleHHe ./)(j) yHII!TapHo, TO ycno:sHe I oRasl:lBB.eTc.f! 

TaKJK8 Ill .D:OCTaTO'IHI:lM ,ll;nR nocTpOeH.J/l.f! ~ -MO,!L8A!i CO CnOHTaHHI:lM Hapy

lll8HIIleM .no no.n.rpynUH f1 . ~T061:l 3TO noRaaaT:D, cne.n:YeT npo:sepHT:b 

BHTIOJ1H8HIIl8 TeOpeMH fOJl.D:CTOyHa/S/ B CJlyqae, KOr.n:a B8KTOp BaKyyMHI:lX 

"' 
cpe,liHJ/lX tJ A OTJllllqeH OT HYllll B HanpaBJ18HIIlll '{J it 

0 .:.z 
~ --.. tf ) a)~ w ::01 J) C -< LJ :f::. 0 

il (1 ,., 
(3) 

I( ( C -npOH3BOJlhHI:l8 qJ/lClla). A IIM8HHO, yde.n:IIThCII B TOM, qTO noe-
l 

Jle nepexo.n:a K llOJli!M ~rl C HYJ18BI:lUII BaKyMHI:lMII cpe.D:HIIlUII 

tp).' ::: 'fii - w il (4) 

B T80plll11 llOIIBJ/lTCII n JliiH8~HO H83aBIICIIMHXfOJl.D:CTOyHOBCKIIIX DOlle~~~· 
'/ 

• fOll.n;CTOyHbl ¥, Bbl,D.8Jl8HI:l TeM, 'ITO npll .n;ei!CTBHJ/l sneMeHTa rpyn-

UI:l lr C reHepa.TOPaMIIl ~ OHH npeo6pa3yDTC.fl: H80,D.HOPO.JJ:HO: 

5p !/:_ = j3i. +- ' .. 
( ~j_ - C00TB8TCTBYJOl!lli8 rpynnOBb18 naPaMeTpl:l ) • . 

. JlM HaxOJK,D.8H.IIIR rOll.n;CTOyHOBCKHX ROMnOH8HT Myn:E>Tl'lnJl8Ta ~ H806-

(5) 

XO.JJ:IIlMO cnpoeiJ,IIlpOBaT:b ~ .Ha Ha6op n ,D.8t\CTBJ/lT8n:E>HbiX B8RTOpOB 

i (4CJ) /5-71: 
,,\ 

~ = L (4cv) 'P).=L ~s z;;uy ~~ (6) 
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BeRTOpol I_• (Zi.J~ H, COOTB8TCTB8HHO, noJlfi ~ MH8i!HO HesaBII!

C.II!Mii, .11!60 B npoTRBHOM cny~ae no.n.rpynna CTa6.11IJII>HOCT.IIl B8RTOpa ~\ 

6HJia 61.1 mHpe, 'leM H , 'ITO npoTH:sopetJHJIO 61.1 ycJIOBHD I. 11cnon:D

syH cooTHomeHRH {2), (3a), HeTpy.n;Ho y6e,JJ;HT:DCR, 'ITO B no.n.rpynne H 
noM ~ npeoopaayvrc.fl: RaR reHepaTopbl 0 . Uo,IJ;'lepRHeM, 'ITO 

BbiUOJlHeHHe 3THX .D;BYX CBOilCTB He 3aB.IIICHT OT TOrO, yHHTapHO IIlAH He

yHHTapHO npe.n;cTaBJI6HH6 ~~. 
IlpH .n;e~CTBRH reHepa.TOpoB Zk noM f: npeoOpasyDTC.fl: cne-

.n:Y Dll.lllM oOpasc:»ol: 

(' co 1 .sf?/. k ~ /j e 
oft 'k = Ofkt7; + tCJ; Z Z /0 Jf · (7) 

dt' =- (ZkCJ, Ztpcu) tsJ 
- .n;ei!CTBHT6n:DHM C.IIIMMeTpH~ecRM MaTpH~. Bee rz noneil ~ 6y.nyT 

3}(8C:b 

rOll.n;CTOyHaMR B TOM R TOnbRO B TOM cnyqae, ecnM OHJ/l B3aii!MHOO.D:H0-

3HB.~HO CB.fl:3aHbl C nOn.fl:MIIl ~ , 06na.n:aDII.IIIMH RaHOHH~eCRIIIMJ/l TpaHC-

!l>OpMall,lllOHHI:lMJ/l CBOilCTBaMH (5). 3TO B03MOJKHO 

MaTpaua ~t' HMeeT o6paTHyJO. Tor.n.a: 

~ = (d-d)r'm ~ · 

TOn:DRO npH ~OBII!IIl,'ITO 

(9) 

IIORaJKeM, 'ITO .D:nR yHHTapHbiX npe,n.cTaBJ18HHH H80C068HHOCT:b MaTplll-

Uhi ·c~ CJI8.n:J8T Henocpe.n;CTB8HHO 11!3 yCJIOBIII.fl: I, B TO :speMR: RaR 

.D:nR HeyHHTapHbiX npe,n.cTaBneHHil 3TO H8 TaR. 

'1'pe60BaHJ/le H80C06eHHOCTIII. MaTpHUhl o( 3RBHBB.JleHTHO, O'leBH,D.

HO, npe,n.nonolleHHX>, 'ITO He CYII\8CTBY8T llH O,D.HO~ nMHei1HOil I<OM611l.Hall,llllll 

k k ze c;; z LV• OpTOrOHa~HO~ BCeM Bei<TOPaM ( c.J {OTCyTCTBHe nM-

HeDHI:lX 3aBHCIIMOCTeil M8JK.n:Y CTPOI<aMIIl MaTplll.UJ:l (8)). EcJllll dH TaRO~ B8R

TOp c: z ~ Cyll\eCTBOBB.Jl, TO OH C H806XO~OCT:bl0 00Jla,D.an 61:l HY

Jl8BOA HOPMOA, T.e. 6HJI lll30TpOnHHM. 
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YHHTapHHe npel(CTaBJleHWI ,neitCTByiJT B npocTpaHCTBaX C ,IJ;.HHT

HO~ MeTpHRO~, r.ne H3 H30TpOllHOCTR BeRTOpa cne.nyeT paBeHCTBO ero 

Hy Jl!O. Cne,IJ;OEaTeJU>HO, B 3TOM Cnytiae BeRTOp c;,~'f.J Clh!Jl 6H paBeH 

HyJliD, qro nporHsopeqHr ycnoBHD I, aanpe~D•ewy cy~ecTBOBaHHe ra

~Hx HyneBHX nnHe~HHX ROMClHHa~~. 

l.i npOCTpaHCTBaX HeyHHTapHHX npe,ll;CTaBJleHH~ HeHyJl8Bh!e H30Tpon

Hhle B8RTOpH MOryT cy~eCTBOBaTh, qTOClH MaTpRUa ~ 6h!Jla Heoco

OeHHO~ H B aTOM cnyqae, ycnoBRe I Heooxo~o .nonoJlill!Th e~e o.nHRM 

TpeelOBaillleM, 

Z e 
IT. B JlHHe~Hoa OOOJlOqRe B8RTOPOB ~- t<f He co.nepEHTCH ill! 

O.lJ,HOrO HeHyJleBOrO R30TpOllHOrO B8RTOpa, OpTorOHaJU>HOrO BCeM BeRTo-

paM t"ZCd. 
ilORa He RCHO, RaRHM orpaHHqeHHSIM Ha CTPJRTYPY rpynnhl lt COOT

B8TCTByeT yCJlOBHe J1, 0HO ClH:JlO npoBepeHO aBTOpOM Ha pSI,ll;e npHMepoB, 

B qacTHOCTH, ,ll;~1 B8KTOpHoro npe.ncTaBJleHHSI llC8B,ll;OOpTOrOHaJU,HO« rpyn

flhl 0{1: ~)· cnoHTaHHo HapymaeMoit .n;o no.nrpynn a) Lfm,1);6)Cft>zJ.lC0{11) 
(J'n ~ ~ h ~ Cf,_) • llpHMepa, qTOClhl YCJlOBHe 11 He BhlllOJlMJlOCh, He 611110 

Ha~.IJ;eHO, Ecna TaKOBon Bee lite 06HapylltHTCSI, TO 3TO Cly.neT 03Ha-

qaTb HapyilleH:Re TeopeMhl ron,nCTOyHa, B C8MOM ,neJie, TOr,ll,a Ha~,ll;eTC.ii JlH-
k." 

HeifHaR ROM6HH8.~SI £;~ , He CO,ll;eplR8ll\M B CBOeM lm!IJ.HIDIT83H-

MaJlbHOM npeo6pa30BaHHH HeO,li,Hopo.nuoro qneHa. TaRHM o6pa30M, ron.ncTo

YHOB B TeopHH B03HHKH8T Meill>Ine, qeM HMeeTCSI reHepaTopOB zk , xo

TSI MaKCHMaJU>HO~ HeHapyrneHHO~ llO.JU'IJ"jllflO~ T€0plrllrl Cly,ll,eT /-/ • ilO,zri8PR

HeM e~e pa3, qTO ycnOBHe Il ffBn.il8TCR cymecTBeHHHM TOJlbRO llplrl paelOTe 

C HeyHHTapHHMH npe.IJ;CTaBJleHHSIMH, HanpHMep, C ROHeqHOMepHh!M.H npe,li,

CTaBJleHHSIMH H8ROMllaRTHHX rpynn. 

flpHBe,ll,a.i Teneph npHMep acnom.3oBaHHSI ycnoBHSI I. ITycTh Mhl xo

THM nocTpoHTh 2: -MO,ll,em., B ROTopoa RHpaJlbHM SL/(S)X .St/(3) 
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- c.HMMeTpWI Hapymanach Clhl .no no.nrpynnhl H30CflHHa H rwep3apsma 

SL/(2) x .Y. RweDTCll l(Ba MYJU>TRnJleTa HaHMeHbmet.l: pa3MepHOCTirl, co.IJ;eP

:mii!He ,$1)_(/(,)KY -HRBapHaHThl- (1,8)${8,1) H {-3, s")0(s::f}. Jier

RO, O,nHal(O, 38M8THTh, qTo e,ll;HHCTBellHHI St/~) xr -HHBapHaHT npe.IJ;

CTaBneHWI (/,8)${,5, 1) 06~eT donee IIIHpoRO~ MaRCHMaJU>HOftl: CT~Q

HapHOl no,nrpynnoft -St/f/l)x$(/{:l)ili'A-1$• ll03TCNY Ha OCHOBe 3TOrO 

npe.ncTaBneHWI Mono nocTpoHTh ..Z:: -Mo.nem. c HapymeHHeM .no no.nrpyn

nhl 8tl~x$tl(:l)xj'x i3- ,Ho He .no Stl(z)x.Y. B TO lite BpeMH H3 

l(Byx StiP.J>< Y - HHBaPHaHTOB MY.JlbTHnneTa {): 3' ~(~-V Bcer.na 

MOlltHO COOpy,ll;HTh B8KTOp, MaRCHMaJU>HOftl: no,nrpynno« CTaelHJlbHOCTH ROTO-

poro HBJ1JI8TCH 8C/{l)X r. 
,UM Bhl.neneHWI H3 MyJlbTHnneTa ~ none« .:£ -qacTRU y.no6Ho 

PJV pE 
llOJll>30BaThCSI !pop.~anH3MOM npoeK~OHHhlX onepaTOpOB , , BBe-

,neHHh!X BaftH6eproMf
161: 

F:~ = cz~ul (J-1)L1<(z'tv)J3 (10) 

{11) 

~~ == ~ft -- £~ . 
JierRO npoBepSIDTCSI CJlel(y~8 npoCThl8 CBOftCTBa 3THX onepaTOPOB: 

p~ep!lr'=::: p~ 

P~ Pz= Pz:. 
pl: pr == 0 

(Jtt:_H). 

(12) 

(13) 

(14) 7J(h) p = Ffl)(lt) 
C llOMOOil>Jl npoeR~OHHhlX onepaTOpOB B8KTOP 11. 1

=- If- ~~ pa36HBaeT-

CSI Ha ,ll;Ba OP'l'OrOHaJll>HhlX no,nnpocTpaHCTBa ~ !f/ H f'; L 

/_ It" E 
If- ~ .+ ~ ' 

r,ll,e 

r;. 5£"= (P ~P2.:::: ft~lcvJ !!:t 
~E = (f~f'/) = Y:. /__ _j_ !z6CJ ~ lft" 

../~ .A <- r~ 4 . 
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fl/ 
iloJie 7';- HM88T /7 H83aBHCm.I!DC RCXIIITOH8HT !!:;_ 1! OllRCb!B8.8T rOJl,IJ;CTO-

YHOBCRHe tJ:aCTHUh[, I!OJle Y:z:- npeodpasyeTCJ'I O,nHOpO,nHO H OllHCblBB.eT 

L -tJaCTHIJ;bl, 

3. IIpeMOllOlltHM, 'ITO MYJlbTHnlleT 9J: y.noBJleTBOPfieT c<f>op.~yJmpo
Ba.HHblM Bblllle YCJIOBHJ'IM l ,II H MaRCm.lalli>HO~ no,nrpynno~ CTa6B.lli>HOCT.I'l 

B8RTOpa BaRYYMH!DC cpe,IUl.I'IX cu). J'IBJIJ'I8TCJ'I H . IIoRallteM, "'TO JlBHe~
HO npeo6pa3ylO!IlH8CJl rOJl,I\CTOYHbl H ~ -llOJIJ'I (9), ( 16) MOlltHO CBSI3aT!> Ka

HOHH'l8CKHM npeodpa30BaHReM C H811BH8AHO npeodpasy~HCR llO~~ ~ , ,..._. fi. 
-~~ , 06Jia.naiO!llRMH CTaH,Itap'l'HblMH TpaHc<f>op.~arzyiOHHblMH CBOACTBaMH 

OTHOCHT811I>HO ll811BH8i1HOA peaJlH3aUHH rpynrrbl G- B <f>aRTOP-ITPOCTpaHCT-

Be G/i-1 /1
1:. . / . <>(. 

3 e' ~ z~ = e' r; rr,,JZt e' ~Tr:JJ~ 
f{f = 4_p(e'·u~~.,J~) ~r. 

HaJlOJ!tHM Ha ITOJIJ'I f. , 'P!Z: CJ18.ztYIXIIR8 YCllOBHR ; 

'i~ L. • "' 

(17) 

(18) 

(19) P,>.~ l],M (e'- ~~) (~ ~~J== a 
r;;; z:: n :F 7'l - t · t; 6 ) /. / :'I < 20 > 
0. + w;. = '?._p Ajf3 ( e t t l ~+4fo_; . 

HcrrOJ1b3YR OCHOBHO~ 3aROH HeJlBHeAHblX peanasauaA (1?),(18), ~paHC<f>OP

MarzyiOHHble CBOtiCTBa JlHHe~HOrO My Jl.bTHITJleTa f':\ I! CBOACTBO ( 14), He

Tpyn;HO npOBepHT!>, "'TO 3TI!I YCllOBM KOBapHaHTHbl ITO OTHOW8HHKJ R rpyn

ne G . PemM ypaBHeHRR ( 19), (20), MOJEHO Bblpa3HT!> noJlJi f , ~ .z:-
0 ~. L A 

tJepes ri.. , ~ . 

~ == ¥: + 0(_pt;, fO~) 
"'- ~E = Y;, L" + 0 ( .f!: fO L") . z: 

IlOJl€ ~ E HMeeT CTOJl.bRO J!t€ He3aBI!ICHMblX ROMllOHeBT, "'TO 1'1 r::.. 
1 

llOCROJlbKY H3 Onpe,neJieHHR (20) CJ1€,Ity8T 

Pfi./fr= 0. (21) 
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1 

I 

. E ~ ,.-...._.!!: 
06paTHM CBSI3!> M8lltltY P' , r( H ? . , ~ ,naeTCR COOTHOme-

/8 11/ (. / (. / 
HHeM ' : · 

~ ~ C0. == 4.JJ ( e / tZt )r~~ Ufe) (22) 

npH .llOllOJlHI'ITeJlbHOM ycJIOBRH (21), COOTHOIDeHHe (22) eCT!> npOCTO no

~pHOe pa3J10Jit8HHe B8RTOpa ~ , McnOJlb3YR CTan,napTHOe onpe,neJie-

HHe KOBa.pHaHTHblX ~qxpepeHUHaJI0/1-4/: . . 

D(e-( ~Zt)ol D{e'' ~Z:J= ,· Q{t/Jz; r<'Q(J)~ 
~ r 1 f/5 2:" • Qt;)(' ;' J (v<>< ""'--£) [7~ ..::= CJr r.A -r- £ (d) P /)... , 

naaeAHb!A ~qxpepeHUHaJI d /&;,"' ,npeo6pa3yiOutaAcR,RaR a f<J, no npe.n-

cTaBJleHHD ~J, MOlltHO Bblpa3_HT!> tJepes KOB8.pHaHTH!l8 .n:ruppepeHrzyiaJlbl 
, '/ .--..%: A I. o/ 17·"'z 

ITOJieA f~J H YJ> - ::X.. ( ) H V ~ :. 

j r;. /-4/' (e < ftZt)G· QkrciJ?p~C~z;q;)-r v~zj.c23> 
~Op.lyJlbl (22), (23) ,na!OT B03MOEHOCTb Jll06y!l JlHH8i!Hyll L --MO.ll6Jlb 3KBZ

B8J18HTHO npe,ncTaBHT!> B Tep.IHHBX BeJIHtJB.H COOTB8TCTByromeA H8JIHH8t\HOA 

peanasaUHH. 

~aJiee B 3TOM pa3,ne~e Mil orpaHI!ItJ:ill~CR CJIY'laeM BHyTpeHHHX CHMM8T-

pal. 
B KatJ:ecTBe npHMepa pacCMOTPHM L --Mo,neJlb aa ocHoBe My Jl!>TH-

nJieTa (1/2,1/2) KHpaJlbHOft rpynnbl aS' {/(.z),x. $ t./(.<) - ~, 7i; (c"~~~ 
c S t/(.<) -cHMMeTpae~ BaRyyMa. 

B aTOM cnyqae 

~ .:::::- (.. (8AK ~"''- ~,\"\'~).;) 
!I' (' c . / e.) := ~~- 9A<~A't', 'q= ~ _,... <'6> 

PemeHHe ypaBHeHRA ( 19), (20) Ha.Xo.naTcfi JlerKo H m.~eeT BH.n: 

r.ne 

7ik= ~k (!{~ <'6 >) f~t=- [7i ~(~ ;;<'6~ti~·rk 
ft1r-= It- ~;z "(~~<u>)- <'6> ~=(it 2+{~:-a} -<C<'>, 

~k = f I( S{·n /f7 
~-"fi' 
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B 6onee cnoaHHX L -Mo;n;eJI.fiX pememte y paBae.!hia ( 19), (20) 6H

no 6bl 6onee Tpy;n;ao~ sa;n;a~eH. O,:n;HaRo ~BHO RX pemaTb Ha caMOM ;n;ene 

He Tpe6yeTCR, Pa36ReHRe (21) MO~O paccMaTpRBaTb RaR RaJIH6pOBO~HOe 

npeo6pasoBaHRe nonea ~ c napaMeTpaMR f; (J<) , noaTOMY, ~To6hl 
nepe~TH R HeJIRHeHHblM llOJIRM B llOTeHUHaJlbHOI ~QCTH JiarpaH~, RQ

TOpaH He 3aBHCHT OT npOH3BOnHb!X R, cne,:n;OBaTeJlbHO, RaJIR6pOBQqHQ HH

BapHaHTHa, ;n;ocTaToqao nonolltHTb TaM ~,~=0 H c;n;enaTb saMeHy .-..., , r; E~ 'Y;. E • KHHeTH"ieCKHA qJieH JiarpaHUaHa He HHBap!11aHTeR OT-

HOCKTeJlbHO RaJIR6pOBQqHbJX npeo6pa30BaHRI, ll03TOMy llOCJle no;n;CT8.HOB
·""'-E 

RH (21) OH 6y;n;eT RBHO 3aBI!CeTb RaR OT noneB ~ , TaR I! OT rL_: 

Cfp,J{~~ C?~Fi = .2.;r(t9~0re9)(F~GJ;ZZY'~~ 
""'-' "'- ( 24 ) 

-2,: ~LK(:r){~Z::,.cJ. zk~~r)+(ftf'4f ~/OF_)· 
r;n;e Q (iJj , '\2 p; E =: bP.E(c?J- ROBapHaRTBble npoH3BO;n;Bble no-

,..,._ "' " " nel, ~(~:a ~Z"(x)1COOTBeTCTBeHHo. Hanp111Mep, B cny~eS{.(p.)-1:.-Mo-
;n;eJlH COOTHOmeHRe (24) npRHHMaeT BR;n;: 

1/ . . """' 2 ~') ():;' '\ ....._ 
~ 7i'~ 71". -~-.~ ~~ ~ r ~ ~ bZ f;(~+~'.>) +:f;l4 '<~ ~. 

llapaMeTpR3QIU!JI JiarpaHUaHa L -Mo;n;eJIR HeJlHReiBb!MH llOJIRMH 

o~eRb y;n;o6Ha npH paccMoTpeHRH npe;n;eJlbHoro nepexo;n;a R "q:acToA" He-

JIRHeiHOH peaJIR3a~. YcnoBHe "~:acTol" HeJlHHetaoB pea11H3aUKH cnoH

TaHHO HapymeHHOH CI!MMeTpHH BblrJlR;n;HT oqeRb npoCTO: 
.---E' 0 ~ =::- • (25) 

,....._£ 
llpeo6pa3oBaHRe ( 18) noM ~ o;n;aopo;n;Ho, noaTOMY ycnoBHe (25) 

RBMeTCR ROBapHaHTHHM. IJpH 3TOM yCJIOBHH llOTeHUHaJlbHM qQCTb Jla-

rpaHI!tHaHa ~O;n;KTCR R ROHCTaHTe, a RHH8TK~eCRRI qJieH - R CTaH,:n;apT

HOMy HenepeHOPMHpyeMOMY B3a:aMO;n;eBCTBHD rOJI;n;CTOYHOB 

(9Z Y; t;2 P)~ ·- g_~r (d,)Qt(~)~t (26) 

YcnoBRe "qzcToB" aeJlHHe~Ho~ peaJIR3aUHH, 6y;n;y~ oqelib npocThlM B 

TePMRHBX HeJlHHeAHO npeo6pa3ynmHXCff none!, MOXeT ORa3aTbCff ,:n;OBO~HO 
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CJlOEHb!M, eCJIR Bblpa3RTb ero qepe3 ROMUOHeHTbl 1lHHeAHoro MYJlbTKUJleTa 

~ • B paCCMOTpeHHOM Bblille npiiiMepe ycJIOBHe He1lHHeHHO~ peaJIR3aURH 

HMeeT BR;n; 
,r-..., 

~=0. 
I 

l25) 

0HO 3RBHBa11eRTHO xopomo K3BecTROMy He1li!H6HHOMy COOTHOID6HHD Me~ 
/ . 

UOJIRMK ~ '1;1. • 4 t II , 

7i2 -+ 0~ 1_+- ~G)/·= t(r5 >2 
06cy;n;RM Tenepb, "ieMY cooTBeTCTByeT ycnonHe (25) aa R3blRe ,:n;111ar

paMM ~e:lfHMaHa B np:a61lHllteHHE. ;n;epeBbeB • .11sBeCTHO, '!TO B Sli(Z} L_
Mo;n;eJlH COBORYUROCTb BCeX rpaWKKOB-;n;epeBbeB C BH6IDHHMH UKORHb!MH JlH-

HHRMH B npe;n;eJle 6eCKORe~HOI MaCCbl 2:; -~aCTHIJ;hl OUHCbiBS.eTCff HeJlHHeit

Hb!M 3~~THBHblM JiarpaRI!tHaHOMf10, 12/, 

lloKaiKeM, "iTO ecJlH B HeKOTopoA Z. -Mo~eJlH Maccbl ooex 2: -none~ 
OTJlJiqHbJ OT Hynff, TO ;n;nff nepexo;n;a Ha ypOBRe rpa¢RKOB-~epeBbeB K He

JlHHefiHOft peaJ1HsauaR B waKTOp-llpOCTpaHCTBe Gr;it1 ;n;ocTaTO"iHO yCT

peMHTb 3TH MaCChi K 6eCROHe~HOCTH no O;n;HOMy H TOMY lite 3aiWRY, y,u,ep

UBM OCTaJlbHble napaMeTphl JiarpaHUaHa llOCTORHHblMR. 

.noxasaTeJlbcTBO npoBo;n;aTcR oqeRb npocTo, ec11H JiarpaRIKKaH :z--Mo
;n;e11H napaMeTpR30BaR HeJlRReiHHMR nonRMH. B aTol napaMeTpasaURR, KaK 

OTMeqaJlocL Bblille, noTeHUHaJI co;n;epMT JlHillb BsaHMo;n;eficTBMR MeJK;n;y E
noMMR, a BCe BepmRHbl B3aRMO;n;eiCTBHff C rOJI;n;CTOYHaMH onpe~e~~CR 

KRHeTH~eCRKM qJleHOM (24), H3 ~OpMYJlbl {24) CJle;n;yeT, qTQ Ta 'laCTb 

COBOKyUHOCTH rpaWOB-;n;epeBbeB C RCnycKaHHeM R nornomeHHeM O~HHX TOJlb

RO rOJI;n;CTOYHOB, ROTOpM He co;n;ePJitHT BHyTpeHHIDC 2::: -JlHHHfi, UOJIHO

CTbD onpe;n;eRHeTCff ~eRTHBHhlM narpaHXRaHOM (26). OcTaeTcR paccMOT

peTb ;n;aarpaMMbl C BHyTpeRHJIIMH 2:: -JlHHRffMR. KORCT8HTbl B3a:aMO;n;eficT

BHJ 2: -llOJlel C rOJI;n;CTOyHaMR He saBRCffT OT M8CC, qTO B~HO H3 ~Op

MYJlbl (24). KoHcTaRTbl BXO;n;RmRX B noTeRURa~ BsaHMo;n;eficTBRfi c TPeMR H 
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'leTHpbM.fi 2: -llOJl.fiMH JlH60 He 3aBHC.fiT OT Mace, JlH60 3aBI!!C.fiT OT H1!!X 

RBa.n;paTR'iHo. IlponaraTopbl 2: -qacTHu Be.nyT ce6.fl KaR h1Z..<. • Hcno 

ll03TOMy, 'iTO nDC5a.fl ~arpaMMa C BHemRHMI!l ro~CTOYHOBCKI!!MH HHHKRMH 

H XOT.fl 6bl O.I{HO~ BepmHHOtl C ~ - llOnRMH BHYTPR o6pamaeTC.fl B Hyn& 

npH O.I{HOBpeMeHHOM CTpeMneHHR MaCe BCeX ~ -'laCTRU K 6eCKOHe'IHOCTH. 

TaKHM 06pa30M, B 3TOM npe.n;ene COBOKYllHOCTL .n;RarpaMM C RCnycKaHHeM 

H nornomeHReM rO~CTOyHOB onpe.n;en.fleTC.fl narpaHKHaHOM (26), COOTBeT

CTBYDmltM HeJlHHe~HOtl peanH3aURR B ~TOp-npocTpaHCTBe ~;I~ 
MoJKeT oKa3aTbC.fl, 'iTO Maccu HeKoTopux X -none« paBHH HYJIXl 

An.fl BCeX AOllYCTHMHX 3HaqeHRft 3aTpaBO'iHHX napaMeTpOB (T.e. TaRRX, 

npH ROTOpbiX B03MO~HO cnOHTaHHOe HapymeHRe .I{O no.n;rpynnH ti R OOe-

cneqeHa nepeHOpv!HpyeMOCTI>) • 3TO 03HaqaeT, 'ITO narpaH!tHaH B .n;elcT-

BHTenJ>HOCT.Il. oOna.n;aeT 6onee mRpOKOI, 'leM 

HapymeHHO~ HHBapHaHTHOCT.Il. G- , npR'IeM 

G- , rpynnoft CUOHTaHHO 

~ -llOn.fl C HyneBOtl 

Maceo~ .fiBn.IIIDTC.fi rOR.n;CTOyHaMH, COOTBeTCTBY~R reHepaTOpaM TeX 

cnOHTaHHO HapymeHHHX CRMMeTpRI B ~ , KOTOpble He BXO.n;.IIT B ~ 

/ 17/ 3 ). O.n;HOBpeMeHHOe ycTpet.tneHHe Mace OCTanJ>HbiX 2: -'laCTRU R 

6eCROHe'iHOCTH llpRBO.I{RT R HeHHHetlHOft peanR3aURR B ~TOp-npocTpaHCT

Be G/ti . r_::e H - MaRCRMan&Ha.fi HeaapymeHHa.fl no.n;rpynna B G-. 
Pa3yMeeTC.fi, H BRJIXlt~aeT B ceO.fl H . TaRHM o6pa30M, B aTOM cny-qae 

ycnOBRe (25) He BOCDPOH3BO.I{RTC.fl B TeOpHH B03My~eHRA npe.n;en&HHM ne

peXO.I{OM no MaccaM. Bocnpoa3BO~Tc.fl BMecTo aToro ycnoBRe HenRHe~HoA 

peaHH3aURH B ~Top-npocTpaHCTBe (; /Fi , KOTOpoe MOJtHO llOJly'IRTI>, 

npOH3BO.I{.fl noJl.fipHOe pa3JlOJKeHRe BeKTOpa ~ B ~Top-npocTpaHCTBe 

3) TaR He non.fl Ha3HBaX>TC.fl "nceB.n;oro~cToy HOBCKHMH"/17 I. Ilocne 

(; -RHBapRaHTHOro BKJID'ieHR.fl CB.fl3eA C RaHH6pOBO'IHHMH R npO'IHMH no

Jl.fiMR G -RHBapaaHTHoA B o6llleM cnyqae ocTaHeTc.fl JlHIDI> noTeHURan~>Hrui 
qacTb .narpaHJtRana, a "nce:s.noro~cToyHH" npRo6peTJT Macey 3a ct~eT 

pa~aUROHHHX nonpaBOR. 
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Gjff (IfolecTo noJl.fipHOro pas!lOlKeHR.fl (22) B npocTpaHcTBe G-/H ) 
R npRpaBHRBa.fl HYJIXl nepeonpe.nenenHHe 2 -noJl.fi (KaHOHR"'lecKa CB.fl3aH

HHe C MaCCl'lBHHMR :f: -nOJl.fiMH B JlHHeiiHOtl napaMeTpR3aURH). t:onoe yc

JlOBHe 6y.n;eT .flBHO ROBapRaHTHO OTHOCHT8n!>HO rpynnu ~ , B TO BPeM.fl 

RaR (25) ROBapRaHTHO TOn~>Ko OTHOCRTen~>Ho rpynnu G 
4. B saRJlD'IeHRe o6cy.n;HM P.f1.n npojneM, nosHHRaiO~x npR npRJlOiKe

HRR oomero !Jlopv~a.11H3Ma L -Mo.nenen R cnyt~aJO cnOHTannoro napymeHIHI 

npocTpaHCTB6HHO-BpeM8HHbiX CRMMeTpRtl, T.e. CRMM8Tp.ll.H OTHOCRT8n!>HO 

rpynn, co.neplKB.IJUix B Rat~eCTBe HeTpRBRan&Hotl no.nrpynnu rpynny !Jyan

Rape 1? (!! l . O.n;Hopo,nHa.fi rpynna Jlopenua £ npR 3TOM npe.nnona-

~ H 
raeTC.fl BKJID'I8HHOH B no.n;rpynny CTaORni>HOCTR BaRyyMa • B pa6o-

Tef9/ BbiCKa3aHa Ha,neJK.n;a, 'ITO Ha OCHOBe ~ -MO.n;enetl CRMMeTp.ll.w Ta

KOrO THlla Y,ll;aCTC.fl DOCTpO.Il.Tl> nepeHOpMtipyeMyiO TeOpRIO rpaBRTaURR (ne

peXO.I{.fl~IO B 3HHmT8HHOBCRYIO B .n;nRHHOBOnHOBOM npe,nene) R, B03MOJKHO, 

Oc5'b.flCHRTI> H8KOTOpble qepTH Cll8RTpa Mace 'laCTRU. KpOMe TOro, L -MO

,Il,6JlH llpOCTpaHCTB8HHO-Bp8M8HHHX CRMM6TpHil MOryT ID/8Tb H8llOCp8)lCTB8H

HOe OTHOIDeHRe R .nyani>HHM MO,IJ:eJl.fiM CHnl>HbiX I33aR.•.W.n;eHCTB.Il.H. 

rnaBHHtl BOllpOC COCTORT B TOM, RaR onpe.[J,eJlHTb ,IJ.ei.icTBRe J~aHHOtl 

rpynnbl na TO'IRax npocTpaHcTBa-BpeMeHR. B HeJIHHeHHbiX peami3aUR.fiX 

npocTpaHCTBeHHo-BpeM8HHHX CRMMeTpllH 4-KOOp~HaTa x.J'1 TpaRTyeTc.fl 

KaR ro·,'l,Il,CTOyH, COOTBeTCTBY!O~:il reHepaTopy ~ / 2-4/. Bee DOJUI napa

M8TpR3YHlTC.fl 3TIDI rOR.n;CTOyHOW •• 

llo ana!lorRI\, npa nocTpoeHRll L -MO)leJIH HeRoTopoti npocTpaHCT

Benno-npeMennoV. CrnwMeTp.ll.R 4-ROOp~HaTy MO~HO OTo•mecTBHTb, C TO'l

HOCTbiO .I{O RaHOHR'l8CKOrO npeodpa30BaHHH, C rOR.n;CTOyHOM, B03HRRaJO

ll(HM Dpli CllOHTaHHOl\1, HCfpyiDeHRR .nHH81f.llOH CIIMMeTp.ll.R OTHOCHT8nl>HO reHe

paTOpa ~ • B OTJlftl'!He OT CnJ'IM BH;'TIJ8HH.Il.X ClilMM8TpHH, r.n;e ~ Hr

paeT pO~ BH8IIIHero napaMeTpa, 3)leCb xjl1 6y,neT npeodpa-
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30Bh!BB.T:&C.fi qepe3 ocTa.711>H!:le ROMnoHeHTbl Yicxo.nHoro My.711>Tl11llJJeTa4 ). ITo-

3TOMY .na~~epe~aJJ GIX~ a, cooTBeTCTBeHHo, Heodxo,nKMa.fi ,nJJ.fi no

cTpoeP~ RHH8TH'l6CRRX '1J18HOB narpaRKH~Ha ilpOR3BO~ ~~~ ORa

~YTC.fi HeROBapHB.HTHHMR. 

qTOdbl onpe,neJJRT:b J1HH8~HHll ROBapHaHTHbl~ o6~eRT, ROTOpbiH co.n;ep

~Jl db! B RB.'l8CTB8 CB06M ¥0MilOH8HTbl OdW<IHYID npOH3BO,IIHyiD, HeOdXO,IIHMO 

nepe~TR B npocTpaHcTBO pa3MepaocTH Clon:&llle 4-x. BbidepeM "3aTpa

BO'lHb1J.i" My.711>TRllJ18T B BR,ne np.fiMO~ CyMMbl .IIBYX HenpHBO,l.l;KMbiX npOCTpaHCTB 
(aA - ).. rz H ~- , npli'l8M nepBOe 1!3 HIDC (nOJJ.fi) llB.paM8TpR3YeM TO'lRaMH BTo-

poro (F.oop,nHHaTaMH). ITpa .n;eJ.icTBRR rpynnu ~ 
. ;\ ;\ - ). ' / / / /. 
Y' = '11- (~-) T ~ -~ ~ "'(~-) ·1- Y.ff" = ~A • 

!IpOH3BO,ll;HM d t.f-:'}(r};)/{1 ~f npeoe5pa3yeTCJI JJRH8HHO, no np8,IICTB.BJ18-

HHID ,.()J..., (ff) {$) .!3/ {:J) , R MOIK8T CibiT:b HCil0.711>30BaHa ,IIJJ.fi ilOCTpOeHH.fi 

MHBapP.aHTHUX RRH6TH'l8CRIDC '1Jl6HOB, ITOCJ18 cnOHTaHHOrO HapyrneHH.fi CHM-

MeTplU! nOJlJI :a F.OOp.n;!i!:laTH Bhlpa3.fiTC.q qepe3 pa3JJR'lllli8 J1..HH8MHbl8 ROMCi.a

HanHH ro~cToyHoB R~ -KOMnoHeHT. Cne~eT no~epRHyT:&, 'ITO MeRCH

Ma.711>Hble no,nrpynm~ HBBapHaHTHOCTlil flT H H u Henp:~IBO.I\HMI:lX KOMno-

HenT CJj- lil LJjf' BeRTOpa C<__r,\ , onpe;eJIHIO!llero HanpaBneRHe 

cnoHTaHHoro HapymeHiil.!l B npocTpaHcTne y? II , MoryT 6HT.b mHpe, 'leM 

no.rr.rpynna H , HO ,IIOJlJK!iH no He~ nepece:KaT.bC.fi, 'lTOC5bl H 6w1a. MaR

cHMa.711>HOtl CTB.Ul'lOHapHOJ.i ilO,IU'pynnoJ.i ilOJJHOrO B8RTOpa CJ' ,I • 
B paccMoTpeHHOM ~opMaJJR3Me cnoHTaHHOe HapyrneRHe peaJJR3yeTC.fi 

RaR B npOCTpaHCTBe ilOJJeJ.i, TaR H B npOCTpaHCTBe ROOp,JJ;RHaT M8TO,IIaMR 

~ -MO,ll;8Jl8J.i. npyroff, MeHee np.fiMOJ.i nyT:& OCi06!116HR.fi Ha CJJyqaJ.i llpOCT

paHCTB8HHO-BpeM8HHbiX CHMM8Tpi!J.i T8XHHRH, OilpOCiOBaHHOH !-lB. BHyTpeHHIDC 

CHMM8TpRHX, COCTOHT B paCCMOTpeHHR H8JJHH8HHOH peaJJR3a~ ,IIJl.fi KOOp-

4) JIRill:b B qacTnOM cnyqae rpynn, npe,IIcTa:BBMbiX B Blil..IIe noJlynpm.aoro 

npOH3B8,IIeHH.fi ~ c2 6-~ I\OOp,IJ;HHaTa Xfit npeo6tJa3yeTCJI npH ,nel!CTBHH 
reHepaTopoB H3 G-/ o.n;Hopo.n;Ho, caMa qepes ceCi.fi. 
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,ll;HHaT H RCnOJ11>30BaHHR M8TO,ll;OB L: -MO,JJ;eJJeJ.i npH BBe,IIeHHH cnOHTaHHOrO 

HapymeHlilR B npocTpaHCTBe nonea. Ey,neM C'lRTaT:& MyJl:&TRITJJeT noneJ.i ~ 
3aBHC.fimHM OT TO'lRH ~KTop-npocTpaHCTBa (;-;IHji , KOTOpoe BRJIID'lB.eT 

B ceCi.fi OC5bl'lHOe npOCTpaHCTBO-BpeMR B RaqecTBe rarrepnonepXHOCTH. 
!Z) 

CnOHTaHHOe HapymeHHe B JJRHeJ.iHOe npocTpaHCTBO il0Jl8H lA BBe,IIeM CTaH-

,napTHHM nyTeM, Ba,ll;eJJHB B 3TOM npocTpaHCTBe nOCTOJIHH~~ BeRTOp {~A 

c no,IIrpynnoa cTae5HJl:&HOcTH H 1 , nepecei<ru:J!lle-tlc.fi c HiT no 1-f • B 

TaROM ilO,ll;XO~e ROBapHaHTHble npOH3BO~Hble JJHH8RHbl no nOJl.fiM, HO MOryT 

CibiTb cymecTBeHHO HeJJHHeJ.iHHMR no ROOP.IIlil.HaTaM. 3aMeTHM, qTo on.acaHHHM 

cnoco6 napaMeTplil3auaH HcnoJl.b3yeTC.fi B KOHIJennaH cynepnonew/
18

1, ROTO

p~e napaMeTpH3Yl!lTC.fi TO'lRaMH qaRTOp-npocTpaHCTBa Gj~.; , r~e ~
rpynna cynepcHMMeTpHH. 

OO~efi qepToJ.i o6oax paccMoTpeHH~x noAXo~oB .fiBJl.fieTc.fi HeoCixo,nH

MOCT:& pacml!p8HlilR npOCTpaHCTBB.-BpeMeHH. ~T06~ 'lHCJJO ~onOJlHHTeJl.bH~X 

ROOp,IIHHaT 6h1Jl0 MJo!HHMa.711>HbJM, B OelOHX CJly'la.fiX no,nrpynny ~--~- cne.n.:yeT 

BHC5HpaT.b RaR MOmHO CioJJee IDHPOROH, nplil'l8M BTOpOJ.i ITO~XO,ll; ORa3biBB.8TC.fi 

Cionee 3ROHOMHbiM. !lOJJ.fi B pacmHpeHHOM npocTpaHCTB8 3RBHBaJleHTHbl Ha6o

py oe5H'!HbiX nonea - rwHe'lHOMy, ecJJR ,IIOITOJJHHTe.711>Hble Roop,nHHaTH - aH.TH

ROMMYTHPYD!IIRe rpaccMaHOBH 'lHCJJa (cny'lal cynepnonefi)/
18

/, H 6eci<oHe'l

HOMy, eCJJH 3TH ROOp,ll;lil.HB.TH- 06bl'lHHe qHCJJa (6030Hbl), RaR 3TO HMeeT 

MeCTO, R npRMepy, B TeOpHH ilOJl!l Ha peJl.fiTHBHCTCRO-tl CTpyHel
19

/. 

llO.II'lepRHeM, qTO ueJI:& aHaJJH3a, npoBe.n;eHHoro B aTOM pa3,nene, co

CTO.fiJJa B Bbl.fiCH8HHH ~OpMaJl.bHbiX npH~nOB nocTpOeHlilR ~-MO,IIeJle! npo

CTpaHCTB8HHO-BpeMeHHbiX CHMMeTpHa. BorrpOCbl RBB.HTOBB.HH.fi, HHTepnpeTa

UI!H ,IIOilOJIHHTeJJ.bH~x HiMepeHH-tl, npe,IIeJl.bHoro nepexo,IIa R HeJli!HefiHHM pea

JJH3aUHRM R paCCMOTpeHRe KOHKpeTHbiX npHMepoB Tpe0yiDT OT~eJJ.bHOrO 

RCCJJe,IIOBB.HH.fi. 
ABTOPY npH.fiTHO BHpa3HT:& rny6oi<yD 6naro.napHOCTb b.M.OrHeBeUKOMY 

3a nocTOJIHHbiA lilHTepec R paCiOTe R noJie3HYD I<pHTlil.Ry. ABTOp npH3HaTeJieH 

A.-3.nJCiHI!'lROBOa H b.H.UepnymHHY 3a oOcyZ,I~eHHe p~ BOnpOCOB. 
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