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PaOoTa BWIO~HeHa B naoopaTOPHH n,zi;epHwc npooneu aa~e.zi;H

HeHHoro HHCTHTyTa Jl.lt8PHWC HCCne,zi;oBaHHR. 

Hay,:imtff pyKoBo~eJIL ~ .n:oKTOP q>Hsmto-MaTeMB.TlM8CKIDC HayK 
npo~eccop Il.H.llanHAyc. 

Oqlmnt8JII, BHe o nno He H'l'l:l : 

,n:OKTOp q>HSmtO-MaTeMB.TlMeCKIDC HayK 
CTapum:fi Hay"imtli COTpy,n:mm n:H.JIHnaToB, 

Krutltl1UtaT q>HSHKO-MaTeMB.TlMeClUlX HayK 
CTapmd Hay"IHH!i COTpy,n:mm M.A. CMoH.zi;wpeB. 

Be.n:yl!IM oprrumsan;m! - HHCTl!'l'YT TeOpeTlM8CKOfi H 3KCnepHMeHTa7IL
HOtt q>E:SIIBH. 

3aIIll!Ta ,n:E:ccepTa:rum COCTOE:TCH " _ " ----- I9 r. 

B _ -qacoB _ MHHYT aa sace,n:aHHH cnem,:anHsHpoBaHHoro Y-qe

aoro COB8Ta ~ OIDIH K-047.0I.OI. 

C ,n:E:ccepTamtefi MOJEHO 08H8KOME:TLCH B 6H6JmOTeKe OIDIH • 

.ABTope~paT pasoCJiaH " _ " ______ I979 r. 

Y"ieH!:ln ceKpeTapL 
cneilHa7IH3HpOBaHHoro Y"ieaoro COBeTa B.M.JlfypaBJieB 
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o;snm XAPAIITEHICTHKA PABCYI'!1 

ARTYMIHOCTh IIPOEJIEMU. IlocTpoe1me noCJie,n:oBaTeJILHOfi TeopHH 

CWILH!:lX BsaHMo.n:efiCTBHH aJieMeHTapH!:lX "iaCTJm, no-Blr,ltHMOMY, noTpe-

6yeT pa3BHTHH HOBHX MOil!Hl:lX MeTo,n:o~ HCCJie,n:o:eamm sa,n:a"i KBaHTOBOfi 

Teopu llOJIR:. O.n:aon HS HaH60Jiee IIpHBJieKa'l'eJILH!:lX BOSMOXHOCTefi B 

3'1'0M aanpaBJieHHH .R:BJm8'1'CH HCllOJILSOBaHHe BHClllllX ,n:E:HaMl{q8CltHX CHM

Me'l'pHfi B KOmtpe'l'Hl:lX llOJieBmc MO,n:e.nxx:. B HaCTOJl!ll88 BpeMl'l H3B8C'l'HII 

MO.n:e.im KBaHTOBOfi '1'80PHH llOJIR: B ,n:ByMepHOM IIpOCTPaHC'l'Be-BpeMeim, 

06Jra.n:aDI1He 6ec1toae-qaofi cepaefi 'l'BKHX CHMM8'1'PHtt,- Tax HaSHBaeM!:le 

nOJIHOCTLD HHTerpHpyewe·cHc'l'eM!:l. BoSMOXHO, ~o no.n:o6mi:e CHC'1'8Ml:l 

Cyll!eCTBylll'l' H B pea,n,aoM "18'1'!:lpeXMepaoM IIpOCTpaHC'l'Be /I/_ B paMltax: 

paSmt'l'Rli 3'l'Oro Ha.IlpaBJiemm npe,n:CTa:BJilleTCH BeCLMa 8KTY8Jll,Hl:lM HC

CJie,n:oBaHHe KBaHTOBOH TeopHH no.n:o6irux nOJieBIDC CHC'l'eM. ORasUBaeT

CH, "i'l'O llOJIHOC'l'Lll HHTerpapyeM!:le .n:BYM8pH!:le CHCT8Ml:l .R:BJilillTCH 'l.'O"IHO 

pemaeMl:lMH: .n:onycttam TO"iaoe BU"IHCJiemre.pa3JlH1ramc Ha6./n:maeMHX 

Bemr<mH. CJre.n:yeT 'l'8Kllt8 no,n:-qepittzy'l'L, "i'l'O H8KOTopue ,n:ByMepH!:le MO

.n:e.im KBaHTOBOil 'l'80p:lm llOJIR: (B "i~'l'HOC'l'H, ae.imaefiHall 6 -MO,n:eJIL) 

MOXHO paCCMaTplima'l'L Kalt Mo.n:e.im WIOCKHX CHC'1'8M C'l'a'l'HC'l'lM8CltOil ~-

3HRH. IloaTOMY IDC HCCJI8.Il:OBaHHe npe.n:cTa:BJme'l' 3Ha"IE:TeJILmtll: CaMO

CTO/iTeJILmtll: HHTepec. 

liFJih PABqrH - no CTpOeHHe H HcCJie,n:oBrume TO"iH!:lX pememr:fi pa:.n:a 

,n:ByMepH!:lX Mo.n;eJ.Ieii RBaH'l'OBofi Teop:im nOJIR: - ae.mrnefiaoil 6 -Mo,n:eJm, 

MO,n:eJm I'pocca-HeBe; H3yqeHH8 06Illl!lX CBOHC'l'B .n;ByMepaoro 4)8K'l'OPH30-

' Ba.HHoro _paccemnm; HCCne,zi;oBaHHe H oeloelll!eHHe cHMMeTp:im Kpa\lepca

BaaHLe B pemeTO"iHl:lX CTaTHC'l'lM8CltIDC CHC'l'eMaX. 

HAY1IlWI HOBH3HA PAEOTbl. BnepB!:le nOJiy"ieHa .n;ByMepHal! q>aK'l'O

pHSOBaHHa/l .S -MaTp~a c asoTolllMecKoii cHMMeTpzefi O(N) (t./~3). 
IloKaS~O, "i'l'O 8i'a S -Ma'l'p:ima, OimCHBaeT paCCe.R:HHe "iaCT~ 

HeJIHHeitaoil 6 -Mo,n:e.im, onpe,n:eJ.IlieMofi Jiarpaa:maaoM (3) , a Taxxe 

O~DD;!!,~!l~: .. uull un~ 
t'l;'lCpl:!.-!:r m;r ... 1.::,nerxmnil 

6ViG.Ji\!1dT8{A 
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"MeMeHTapHIDC" g'!eprotOHOB MO,n:emr rpocca-HeBe (4). Trutm.f o6pa30M, 

BrrepBue rrOJIYqeHH Toq1rne BHpax~mm ;rr;m S -MaT1)lm pacceJimm B03-

6y~emitt B acm.urroTnqecRR cBo6o.n:moc Teopmnc nOJIR:. 

Pa3BRT MeTo.n: lICCJie.n:oBamm q/8ltTOPR30BaHHOro pacceRmm qac

T~ B IlOJIHOCTLD HHTerpnpyeM11X CllCTeMax, OCHOBaHHIDi Ha cymecTBO

Bamm B amc ceMeilcTBa HeJIOKMl,mIX 3aKOHOB coxpaaemm. 

3TO'l' MeTo.n:, ycrreIIIHO BOCilpOH3BO,Wil!tltli yrrowuzy'l'He BRllle S -
MaTpHUH, Il03BOJIR:eT cpanmITeJILHO IIpOCTO IlOJIY"llt'l'L eme O,ItHH HOBHM 

pe3yJI:r.TaT: IlOCTPOHTL TOqizyn -.S -MaTp~ pacceJimm COJIHTOHOB 

KaJiruta, Koym.1eaa, rpocca H 3n B Mo.n:e.,m I'pocca-Hene. 

Ilpe,nJIOJB:eH HOBmi MeTo.n: IlOJIY~emm COOTHOmeimn CID!MeTpmr Kpa

Mepca-Bamu,e ;rr;m pemeToqmoc CTaTHCTllqecronc cncTeM._C ero rro

MOmLD rro.7IYqeao npeo6pa:ioBamie RpaMepca-Brutm,e ;rr;m cncTeM c H30-

To~ecxott CllMMeTplleii z ( n,)' 
0

0,I(HrutO OH IIpID/lemIM ;rr;m Bcex CllC

TeM C KOMMyTaTitBHOM ~llMMeTp:i:teil. 

IIPARTWIECI<AA liEHHOCTb PAEarH. IlpoBe.n:eaaoe ncCJie,n:onaHHe cy

mecTneaao pacnmpwro KJiacc RBRO pemaeMHX Mo,n:e.n:eii KBaHToBoil Teo

pnn IlOJIR:, ,n:o6aBHB K mIM MO,n:eJill C-ReTpllBllaJILHOil rrepeaopMHpOBKOft 

KORCTaHTH CBli3H. M3yqefme rro.7IYqeRHHX RBHUX: pemeHHii Il03BOJIR:eT 

yr.ey6nT:r. rrommaHHe CTPYKTYPH Teop;tll: IlOJIR: c pa3MepHott TpaHCM;yTa

mteil H 6ecKoHeqffilM qnCJIQM CKPHTHX CIIMMeTpd. Ilpe,nJioJB:eHHHe B pa-

6oTe MeTo,n:u ncCJie,n:oBaHHR TaKllX Mo,n:e.n:efi yxe HaIIJJm nmpoKoe rrp.nMe

HeHlle B TeopeTzqecKHX pa6oTax, KacamtmeCR IlOJIHOCTLD HHTerpnpye-
,, . ' 

MliX. ,n:ByMepHUX: CllCTeM, .rrpOBO,n:llMUX: B plI,ll;e aayqHux: neHTpOB B Hamett 

cTpaae ll 3a py6exoM. 

HeKOTOpue ll3 TaIGIX ,n:ByMepHmc CllCTeM rrpe,n:CTa:BJIR:lOT 3Ha"lltTeJI:r.

mlii CaMOCTORTeJI:r.HIDi HHTepec, MO,n:eJmpyR peaJI:r.HHe IlJIOCRRe CTarnc

Tl,IqeCKJ,Ie CHCTeMH. McCJie,n:OBaHHe, KacamteeCR Cm!M8TPHH Kpru.tepca

BaaH:r.e, rrpe.n:cTa:BJIR:eT IIHTepec ;rr;m q/II3lIKll g'!a3onwc rrepexo.n:on. 
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ATTPQBAI.Uffi PAEQI'U. OCHOBHUe pe3yJI:r.TaTU ,ItHCCepTamm Heo.n:ao

ItpaTHO ,n:oMa,ttHBaJIRc:r. Ha aayqlWX cewmapax OIDill, MT:31?, <I>MAH, 

m?B:3, WN AH CCCP, a TaKllte Ha ceccIIH oT,n:e.n:emm R,ItepHoft g'!z3mw 

AH CCCP B !978 ro.n:y. 

C,OlIEPJUHHE P AF,QTH 

]tIIccepTanmi: COCTOHT H3 BBe,n:emm, IDI'l'H rJiaB, 38.KJlll1ielmli H 

CillICita Jm'l'epaeypu, co.n:ep:!alltero 63 HSlm8HOBamm. B T8KCTe IIpllBO

,WITCR !5 PHCYHKOB~ 0611t,Itt o6'I>eM ,ItHCC8P'l'anHH - 9J crpa1mxtu. 

BO BBF,JIEffifil o6cy~aeTCR 3HaqeHHe BOIIpOCOB' paccMOTpemmx 
B ,ll;HCCOPTaxtHH, npoBe,l!;eH oOaop JIHTeparypH H BWOJIHOH aRMH3 cocroSI

HHSI Bonpoca KO BPCMOHH HCCJI8,ll;OBaIIHSI.KpoMe roro,3,ll;OCL CO,ll;epnrcSI 

KpaTKHI ooaop CO,ll;8p%aHHSI ,ItHCCOPTaxtHH. 

IlEPBAH rJIABA rrocMmeaa 06cyJt1temm o611!l!X cnottcTn WaKTopa30-

DaHHoro pacceamm. 3,n:ec:r. paccMoTpeHH (f>HaHqecue H,n:eH, JielE81lt,Ie B 

OCHOBe IlOH!ITHf! 0 q/8ltTOPH3anHH 114HOroqaCTH1lHOl'O pacceamm B ,n:ny

M8PHOM rrpocTpaHCTBe-BpeMeim, a Tmate CBR:SL q/aKTOpH3anHH C cyme

CTBO:eamteM B Teopu 6ecxoae~Hoii cepu 3aKOHOB coxpaaemm, nupa

zaJlltlIXCR B coxprutemm aa6opa mmyJI:r.con ~cTnn B rrponecce paccM-

mm. 

OKrunmaeTCR, ~To B TOM CJiyqae, xor,n:a B . Teopmr paccemma: 

m.teeTCR HeCKOJILKO mr,n:oB qacTHn, o6.ll:a,tt8DIIIDC O,ItHHaKOBOtt Maecott, 

q/aKTOpH30BaJmali CTpyRTypa MHOroqacT.IAHOl'O pacceRmm B03MOZHa 

JimIIr. rrplil yCJiomm, 11'1'0 ,n:nynacTnHUe BMilm'I'l'Y.D:H paccoomm y,n:oBJie

TBOPflM H8ROTOpllM Ol'paHHq8HHIU4 - ypaBH8mIRM q/aKTOpH3anllH (CM. 

/2, J/t q/K3Jl118CKliii1 CWCJI :e: OCHO:eamtll: BTIIX ypanHeHHi1 rro~podHO 06-· 

cy~aDTca: B nepnoi1 rJiaBe ,n:HCC8,PTanHH). MMeHHO 8TOT CJiyqai1 mreeT 

wecTo B Teopo pacceamm RBaHTono:lt 110.n:e.,m si.ne-Gor.dol'L , r.zte 

COJIKTOHH B COOTBeTCTBYDIIH8 a.HTHCOJIKTOHU 06.IJ:a,ttaJDT O,n:HHaKOBO! MaC

COit. B padoTe-.. /J/; 6:wro IlOita3aHO' 'ITO ypanHemm q/8XTOPK3anD M0-
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.zteJIR sine - Ooz.don- coBMeCTHO c orprumllemmMR, HBJiaraeMUMR 

YmITapHOCTbD R KpOCCRHI'-Cm.!MeTJ»Ieil, llO3BOJI!Ill'l' llpaKTR'leCIW 8,ItRH

CTB8HHl1M o6pa3OM ~OCCTaHOBRTb .ItBJX'iaCTR'IHYD 5 --MaTpm:,y COJIR

TOHHoro pacceamm. llOJIY'ISHHYD pagee B 141• HMeHHO 8TO o6CTOliTeJil,-
. . 

CTBO HBJIIIS'l'CH lt1lDlleBHM IJYHKTOM K 60JiblllHHCTBY pe3y~bTaTOB pa6oT, 

Bome.ztmmc B .ItRccepTarnm, 

B KOHIJ;e nepBOH r~aBH O6cyll\l(aD'l'CH 06ll!Re CBOHCTBa BMWm'l'Y.It 

.ItBYXllac'l'R'IHOro peMTltBRCTCitoro pacceaHIDI B ,ItByMepHOM npocTpaH

CTBe-BpeMemI R BBO~TCH Heo6xo,1tRMHe n .ztaJlbHeimreM o6O3Hallemm. 

3AeCb xe COAepimxca o6sop oqeHb YA06Horo aJ1re6pan:qecKoro npeA

CTaBJiemm ~aKTOPR30BaHHoro pacceaHIDI, np8.lt)IOZ8HHOro B pa6oTe 121• 

BO Bl'OPOij fJIABE paccMoTpeHa peMTRBRCTCKM Teopm1 pacce&

mm, CO,Ite~ N -ItOMllOHSHTHHH c Iv ~ 3 ) MY~M•RIIJleT MacCITT3HHX 

llaCTJm, npR'leM aMIIJlR'l'Y.ztll RHBaPRaHTHH OTHOCR'l'e~bHO O ( /V) Bpail!e

mift MY~TRll1leTa. ,UJm 8TOro ItOHitp8THOro npm,,repa BHB8A8Hll YPaBHe

HIDI ~aitTopiI38UID{; COBMSCTHO C orpamI'leHWIMR, ~8,D;HBaeMHMR· Ha 

~ynacTR'IHHe SMwnITY.Itll YMOBKl!Mll yHRTapHOCTH lit Iq)OCClitHI'-CID.!M8T

p1rn, OHR. 06pa3ym H8TpltBR8JlbffYD ClitCT8MY ypaBHemiil, .ItOCTaTO'lffYD 

.zt,1lfI HBHOrO onpe.ztMemm 8TllX aMMR'l'Y.zt, 

06mee pememie CliCTeMH-e.ztRHCTBSHHO c TO'IHOC'l'bD)tO IOU{-aeo.zt~ 

HO3Ha'IHOCTR /5/: cy~eCTByeT "t.m:mIMBJlbHOe" pememie, Co,It8pE811!88 

?.!HmIMSJib~ Ha6Op ClitHI'YMPHOCTeft; o6mee pemeHJire llOJIYllaeTCH .ItO-

6aBJieHJireM np0R3BOJibHOro 'IRMa IOU{-nOJIDCOB, <liaKTR'l8CKR B paccMa~

pltBaeMOM MY~ae cymecTBYDT .ztBa "MRmmaJibHHX" pememm:. COOTBSTCT

BymtRe RM BMWmTY.ztH ~YXllacTR'IHOro pacce&mm, onpe.zteMeMHe ~op-

MY~Oil . a..b N . . 
/fh,a.;_02.,b;~)=6i(012)~ J;.)01,c; 02.,c.;ou.-l) + <r> 

+ 62. (e,2.)/01,a.; 02,b; out>+ 63(0t2.)le~,h; 02.,a.; out), 
MOryT 6un 3anRCaHH B BMJJ;e 
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<:/t>1e) = - i" 6(:t)(0) 6c±1101""-~6c±>c J 
'.i \. i.Jr - 0 :z. . , 3 ~ J e .z. B ' 

"' • •9 ) ') • /'l • ll ( 2) 
. I\ ,/) f. -• ,{, -A+~ LU 

6(±)~ )= r(:.:u-~)r(½ fi f(½.+ 2."ff 2.1T)r(1 + 21rJ 
2. 9 rc11:;:J__i0>rr~ ,·f);nrf-..a..+ i.o;n'r½ + ,BJ 

12.. 2.1r 2.1r l 21r. + 27f .2'1(' t . 2 21r 

r,n;e A ... !~ ; 0~ u 02. -{Sucirpoiru CTamuma.mtRXCH llaCTJm, 

012. = 01- 02.. ; a,, b, C = ~ 2., ... Al -COOTB8TCTBYIIltll8 H30'1'OIm

-qecIWe litim8ItCll, 3Ha'IKR (-} H (+) y aMwmTY.It O3Hallall'l'COOTB8TCT-

BeHHo nepBoe lit Biropoe "MRmwaJibHoe" pemeHJire. IlepBoe pememie He 

CO,ItepuT llOJlllCOB Ha ~3Rll8CKOM JlllCTe lit OTBellaeT pacCeJimID 6e3 

o6pa3OBamm cmrnamrnx COCTOliHRit, BTopoe CO,It8J)D'l' BHPO1!i!t8HHH8 

no Macce CM3aHHHe COCTOliHM B CRaJmPHOM lit aHTHClIMM8TJ»I'IHO-T8H-

3OpHOM ItaHaJlSX, 

HHTepecHO, ll'fO llOJIY'leHHHe BHpaltelmll He CO.ztepl!B.T CB060.ztHHX 

n:apaMeTpOB TRn:a KOHCTaHT CB1I31it (ItpOMe 06ll!ero MaCWTa6a Mace) li 

3aBRCHT TOJibKO OT paBra cHMMeirpm,: N . TB.ltrul cnyaum1 xapaKTep

Ha .ztmI acmm'l'OTR'lecrui:-cBo6o.ztHHX Teop1ittt nOJDI 6es pa3Mepmcc napa-
, . 

M8Tpo.B, r,n;e MaCmTa6 MaCC .ztRHBMlfll8CKR BO3HRita8T B pe3yJIHaTe 

nepeHopr.mpoBoit. ().ztmD,t lit3 npm.repon .ztnyuepHo:11 ireopo nOJDI c ira

ron.m CBO:itCTBSMll / 6/ SIBJm8'1'CH HMRR8:itHrut 6 -MO.It Mb, OimCHBaD

lllBJI .ztBDemI8 ti Belit8C'fB8HHHX no.:n:e:11 na..Cx) j a::,. /,2., .. tl co 

cxe~yJJllUl,UH XaHrpaJEHaHOH H YCXOBH8H CBS3H: 
/II ti · 

-,, ,/ '""° ( )2. ...;;- 2 (3) 
-Z = 2a L ~ >'La, ; L n,tl = i , 

d 0 a.=1. Cl.=i 

r,n;e io - 3a'l'paBO'IRa!I ltOECTaHTa CB1I31it. 

TOOiiI rm.A .ItRCCepTamm nocMll!CHa pacw.oirpemm 0- uo

.zte.m, ~ecb ItpaTito OimCaH M8TO.It Y11 -paMoxemm, O'18HD y.v;o6-

Hllil .zt,1lfI ee HCMe,ItoBamm. B pa.'.lltax 8TOro U8TO,Ita IIOita3aHO, ll'l'O 

ireopniI pacce&mm paccuaTpllBae!,mtt u:o.v;e.m co.v;epnir O ( N )-BeR

'l'OpHHft ~n'l'Hl1Jl8'1' MaCClitBHHX llaCTJm, B3BHMO.v;e:ttcirmi:e MSW ltO'fO

pm.m HOClitT OTT8Jlltl!Ba'l'eJibHHil xapax'l'ep. B B8.ztYl!lHX llO.Pff.ItKSX IIO f tJ 
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ycTaHOBJieHO OTCYTCTBHe MHOXeCTBeHHoro po~emm: B napmnc CTOJIK

HOBemmx H npo,D;eMOHCTpnpoBaHa ~8RTOP~3~ S -Ma~p:imu. 

artecr, xe CO,D;epgHTCSI KpaTKHil odsop pesy~LTaTOB pa6OTH /7/ 

H BHinICaJIO HeCKMLKO nepBHX BHCIIllDC 3aKOHOB coxpaHemm, 3anpe

~ cor~acHo / 7/ MHOllteCTBeHHoe po~eHHe H odecnetmBaDIIIDC 

~Topnsarum MHOro1laCT.Ji!1iHoro paccea:mm: B MO,D;eJnI. 

Bee 8TlI apryMeHTil IlpHBO,ItllT K 3axmiqe1m11, 1lTO paccea:H:IIe 

~CTHU B HeJIHHeftHo:i1 6 ~o,D;eJnI OlllICHBaeTcsr ~aKTOPH30BaHHofi 

S -MaTpnuen, nocTpoeHHoil Bo BTopon·r~aBe, npn1leM PIJ,ll; coo6pa

xe1mn yKa3HBlieT Ha TO, 1lTO Me~eT BtldpaTL nepBoe lI3 ,Il;Byx "MRHll

MaJILHHX" pemeH:1Ifi, T.e. He co,11;epgamee crurnammx cocTOIIHHil. 

Paccy~emm, KaC8JOOlllleCSI HeJIOKMLHHX 38ROHOB coxpanemm: He

JnIHefiHOft 6 -MO,Il;eJIH 18, 91' CO,D;ep,!aTCSI B Koime r~aBii. artecr, no

Ka3aHO, 1lTO npe,D;llMOllteHlle O cnetni:aJILHOM MY~LTHnmmaTHBHOM xa

prutTepe ,11;eilcT:mm COOTBeTCTByllll]iDC 3ap!J,ll;OB B npOCTPaIICTBe acHMI1To

TH1leCKHX COCTOJI!mli MO,Il;eJnI npHBO'AHT K ypaBHeHmtM ~8RTOPH3ami:H 

Wifl ,D;BYX1laCTH1lHHX MaTpl{qHllX SJieMeHTOB, a_TSRXe B 3HatmTeJILHOll 
I 

creneHH onpe,D;eJlll:er BlJ,It 8THX 3ap!J,ll;OB Ha aClIMIITOTlI1l8CKHX COCTOll-

mmx. CoxpaHe:ime sap!J,ll;OB OKa3HBaeTcsr COBM8CTBMUM c. ~8RTOPlI30-

BaHHOil S -MaTpimen. HcllML3OBaHHI:lfi 3,11;ecr, MeTO,11; npHHIUrllllaJIL

HO OTJnI1laeTcsr OT IlpHHlITOro B padore /9/ n OCHOBaH Ha COBepmeHHO 

HHHX ,11;ocy~emmx. HaKoHe~. 3,D;ecr, llOKa3aHO, 1lTO ~aKTOPH30BaHHM 

S -MaTptma CMHTOHOB Mo,11;eJIH sine - Qoz.don. coBMecTHMa c 

no,11;O6mm ceMeftcTBOM 3aKOHOB coxpaHemm:. 

Ju>y~ npnMepoM acHMIITOTH1leCKH-C~O~O,Il;HOil O ( "' )-c:IIMMeT

Pll1lHO:i1 'ABYMepHofi MO,Il;eJIH reopHH llOJm co CllOHTruurnM BO3HmtHOBeHH

eM MaCCHJIBJmercsr MO,D;eJIL rpocca-HeBe /IOI, omtCHBaD!lali B3aHMo

,11;eiicrBne tJ Be~ecTBeHHHX ~,PMHOHHHX nMett l.fa,(x); a==~~--- N, 
H onpe,D;eJlfleMM lJJ.IOTHOCTLD~arpammruta_ 
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(J 
1) 

( ,J 
_l i 
":· 

r.tte 

. ti_ r (tJ_ 2. 

.z = ½L ~'t ~ ra.- 9o/g 2- t lfrJ , 
t:l=i . O.=i 

(4) 

tQ, = ~'o° , a 'i}-o -. 38TpaBO1lH811 KOHCTaHTa CBII3H. 

1IBTBEPI'Aff rJIABA ,Il;HCcepTami:H llOCB!l~BHa nocrpoeHHD TO1lHOli 

S -MarpR~H uo~enR rpocca-He»e. 

MeTO,11;, BllMHB aHaJIOrll1lHHft npm.1eHeHHOMY B 171 wm OJIY1las! 

6 -MO,Il;eJm, llO3BOJmeT H B 8TOM npHMepe llOCTponrr, HeCKMLKO 

nepBHX HerpmmaJILHHX srutoHoB coxpanemm, O6ecne1mBaD11IDC ~aKro

pnsoBaHHYJO crpyKrypy l,moro~crn1llioro paccea:mm. .nonMHHTeJILHlle 

apryMBHTH B llML3y ~aKTOpH3ami:H paccea:mm B MO,Il;eJIH (4), OCHO

:eamrae Ha pesy~LTaTax y't,1 -paS1Ioxemm, TaKllte ·npHBe,11;eHI1 B aToii 

r~aBe. 

Bee aTo nos~OJmeT yrBe~arL, 1lTO paccea:1me odpasymtmC 

0 ( ti ) - BBKTOpHHii 1,iy~LTlIWieT "SJieMeHTapHHX" ~8,PMHOHOB MJ

,Il;eJnI Oill![CHBaeTCSI Q,ItHHM H3 pemeHlii1 BTOpoit r~aBil, np:1!1leM .HMBD'l'

csr yde,Il;llr~rme apryMBHTil B llML3Y BH6opa BToporo "MRHHMaJII,HO

ro" pememm:, onpe,11;eJlll:eMoro aMJJJ.IHry,11;m.m 6 (+). 

!tro pemeH:1Ie co,11;ep~r CB!lsamme cocTOllmm: ,11;Byx "SJieMeHTap

HHX" g)epMROHOB~- HCM8,Il;OBSHH8 MHOro1laCTJ{qHHX MaTPlI1lHHX 8JI8MeHTOB 

no~asHBaer, 1lTO 8TH CBII3aHHH8 COCTOIIHRll,B CBOll O1lepe,11;r,,O6pasy

D'l' CBII3runwe COCTOIIHHII C "SJieMeHTapma.m" g)el)MHOH&m H ,11;pyr C 

,D;pyroM H T.,11;. ,n llO3BOJmeT BOCCTaHOBHTI, BeCL Cll8KTP CBll3aHHHX 

COCTOIIIDiit MO,Il;eJnI, KOTOPHH OKa3HBaeTCSI Ka1l8CTB8HHO COBII8,It8DIIHM 

c KB~muxaccn1lecKRM pesynraToM pa6oTH /III. 
H3y1leHHe BH1l8TOB MHOro'iaCTH1lHHX MaTPH1lHHX 8JI8M8HTOB B no

JDJCax, COOTBBTCTBYDllHX CBll38HHI1M COCTOllmmM, llO3BOJmeT llOJIY

~rr, Marp:irqHHe SJieMeHTH paccea:mm: C y1laCTHeM 8THX COCTO!lmtlt. 

B od~eM mme llOJIY1lHTI, 8TH m.mm!TY,Il;ll He y,11;aJIOCL; B ,Il;lICCBPTami:H 

BH1lHMeHH JllUIII, HeKOTOpHe H3 HHX. 
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S -r.mirpima, Bl",JIJ)'lamtall BMWm'l'Y.ItH paccesuma: "aJleMeHTap

imx" qJCpMI!OHOB R Bcex llX c:sa:sawmx COCTOSIHRil, He JIBJille'rCJi e11te 

nOJIHOil: S --w1orpime:li MO,IJ;e.JIR I'pocca-HeBe. ,ILeJIO B 'rOM, 11'1'0 KpO

Me nepe,mCJiemmx 11acorm~ MO.D;eJI:E. co.n;epnir e11te 11ac11imu .n;pyroro 

irzna - 'l'aR HaSBBaewe cOJIRToHU KaJiaaa, KoyJIMeHa, I'pocca :e: 3u. 

IloCJie.n;mre ocSpasym f..!YJii>'rRIIJiem, npeocSpasyDitReCJi no cn:e:Hopmm 

npe.n;cTSllJ!emmM rpymm O ( N ) /l2/. 

Ypa.BH8H:e:JI qJ8lt'l'OpRsamm .n;.7lll COJIH'l'OH-COJIH'rOH!mX aMIIJIPITY.D: 

BnepBH8 6wm·no.n:y11eaa B pado'l'e /lJ/ ruut YCJIOBmi qJ8lt'l'OPRSanmt 

MHOro11aCTH1lHOro pacce.11mm C Y11RC'l'H8M O,Il;HOro :wm .n;Byx COJmTOHOB 

H npOHSBOJILHOro 't!Jil:CJia "aJle11eHTapH11X" qJep?,mOHOB. B .n;:e:ccepTanmt 

3TH ypa.Bll8HH8 BHOB!, BWB8~8Hil B ll8CKOnbRO HHOA ~opue ~pyruu cno

cocSoM, OCHOBaHHID.I Ha CYllt8CTBOBaHR:e: B MO,IJ;8Jm rpocca-HeBe cepxm 

HeJIOKaJILHl1X S8lt0HOB coxpaaemm. 

;IvIR: CJIY11811 11eTH11X saa11emrtt panra cmn1te'l'pim N no.n:y11eHo 

0611tee BHpallteHRe .n;Jill KOMnOH8H'l' Kpocc1mr-M.aTpmtY, CBB:SHBBDlteii. 

na~8JI!,HU8 8Millm'rY.ItH pa3JUI'llimx: KaHaJIOD COJIHTOH-COJm'l'OHHOro pac

Ce.llHR.11. 9To .n;aeT,BOSMOXHOC'rL .IIBHO onpe.n;e.mi:'l':E. .n;Jill 11e'l'HHX N .n;Dyx-

11acTH11HUe 8JI8M8H'l'H COJIH'l'OHHOil S -Ma.Tpimu H 'l'aRHM ocSpasOM no

CTpOH'l'L qJSlt'l'OPRSOBaHBYm s -MaTpmzy MHOrOCOJDr.l'OHHOro pacceJimm. 

B!I'mCJI:e:T!, B 0611teM mme SMWllU'Y.ItH pacce.11mm COJllt'l'OHOB iia me 

CBfISaHHl1X COC'l'O!Unmx, Blt1IJltISDitl!X 11 9Jl8MeHTapmni" qJe,PMROH, lI CBfI

SaHHl1X COCTOl!Hll:il: .n;pyr Ha .n;pyre O!t838JIOCJ, saTpy.n;HR'reJIJ,HHM. BMe

CTe C H8KO'l'Opmm aeonpe.n;eJieHHOC'l'JWR, OO'l'aBDimmCJi np:e: Ba't!Jil:OJiemm 

.n;BYXOOJIH'l'Ommx aMIIJlHY.D:, 3'l'Q npRBO,It:e:'l' K 'l'O?JY, 'll'l'O Sa:Bepmemre no

C'l'poemm IlOJIHOll s --Ma'l'pimu MO,IJ;eJI:e: OC'l'a8'l'CJi O'l'Kpm.'Im BOilpOCOM. 

CO,IlEBK.AHHE TIHTOvl rJIAB!1 .n;:e:ocepTamm xac::aeTCJi cnen:e:aJI:E.Horo 

Macca T011Hl1X npeoOpaSOBaHHA pe~e'l'O'llHUX CT8'l'HO'l'H1180RRX cyMM -

Tmt HasW38eMWC npeocSpasoBaHRil: Kpm.repca-BaHHI>e. IlepBmt npm!ep 

TSKoro npeocSpasoBamm 6:wr no.n:y11ea .n;Jill CJIY'lla.11 IIJiocxott Mo.n;emr 
Us1rnra B H3B8CTHOA pa00T8 /!4/ • . 
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060611teHHe CRMMeTpRR Kpa.Mepca-BaHHLe Ha .n;pyrHe MO,Il;eJIH BOS

MOltHO no .D:BYM HanpaBJ.!8!3l11iM. IlepBoe - 3'l'O 060611teHHe Ha neJIIlH 

Mace MO.D;eJieii c Toil lite cHMMeTpRe:li 'it. (2) (rpynna Z ( ~) Mo

llt8T 6HTL onpe.n;eJieHa, aanpmi:ep, KSK MHOllt8CTBO neJIUX 'llllCeJI 0, 

I, ... , VL -I, npl11leM rpy1III0Boe YMHOlltelm:e coBna.ztaeT co OJIOllte

HHeM no MO.IJ:YJim n. ) ' 'IITO H MO,IJ;eJIJ, Hszara. OHO nO.IIBMOCJ, Bnep

BHe B pacSOT~ /IS/ R Kpa'l'KO on:e:caao B Ha'llaJie IIl'ITO:li I'JiaBH; s.n;ecr, 

lite BBe.n;eHO nOHR:TH8 060611teHHOtt KSJm6pOB01lHOii llHBapllSH'l'HOC'l'R acSe

JieBHX CllC'l'eM. 

BTopoe HanPaBJ.!eHHe·, no KO'l'opoM;Y ocSocSmaeTCJi cHMMeTpll.11 Kpa

Mepca-BaaHLe, - 8TO paccMOTP8Blle CRCTeM C .IJ:PYI'HMR rpyIIIISMH CHM

MeTpHH. IlpR 8TOM OK8SllBa8TCJi, 11'1'0 .n;yaJII>HUe CRCTeMH no rpynne 

CHMMeTpllll He BCer.n;a COBIIa.n;aDT C HCXO,IJ;HUMH. HanpHMep, MO,IJ;eJm C 

BffYTpeHHeil CHMMeTpn:en u (I) .n;yaJI:E.HH MO,Il;eJifIM C CHMMeTpHeii 2 
( Z ecir1, rpynna neJIHX -rmceJI no CJIOllteHHm) 1161• 

B IIl'ITOil rJiaBe .n;:e:ccepTanim npo.n;eMOHCTJlRPOBaHO, 11'1'0 MO,IJ;eJm 

C BIJY'l'peHHeii CRMMe'l'pHeil ~ ( n.. ) .IJ:YM!,HH MO,Il;eJmM C TOii ze CRM

MeTpReil ~ ( 11, ), I!pR'lleM np:a cnenHaJI:E.HOM BH6ope mma BSam.10-

.n;eucTmm Mew cn:e:HSMR .IJ:YMLHOCT!, ORaSHBaeTCJi TO'llHOlt, TO eCTJ, 

MOllte'l' 6HT!, Bilp8llteHa B BH,ll;8 npeocSpasoBamm 'l'eMIIepaTypH, KSK 8'1'0 

HMee'l' MeCTO B MO,Il;eJIJIX Hszara. 

OCHOBHHE PE&JThTATl:l. IIOJJY'CJEIIIillE B PAEOTE 

I. IIoc'l'poeHa peJm'l'lnmCTCKSII qJSKTOPRSOBaHHSll s -Maorpima 

c HSO'l'~n:a11ecxoil cRMMeTp:aeil O ( N) ( N ~ 3) B .n;ByMepHOM npo

cTpaacTBe-BpeMeim, o.tmCllB8ll1!811 paccenHHe O ( N )-BeKTOPHHX 

'llaCTtm. 

2. IlOKasaao, 11'1'0 pacce.111me 11aC'l'lttt B .n;ByMepHOil: HeJIRHeftHO:li 

6 --MO.n;eJm (3) on:e:c~aeTCJi nocTpoeHIIo:li O ( N )-cmeAeTpll:11Hoil 
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qlaRTOJ)RSOBaHHOll s -MaTpnuen. TruwM 06~0M,nOCTpOeHa nOJIHBJI 

S --MaTJ)RUa 8TOll MO.IJ:e.IDI. 

3. IIo:rtaSaHO, 'l:TO npe.n;non:oxeHRe O CYl!l8CTBOBaimli li CII8UllaJIE>

HOM MY~E>TlIJJJimtaTllBHOM xaprutTepe .n;ellCTBlm HMOitaJIE>HHX saptJ.IJ:OB Ha 

aCR!vllITOTll'l:8CKllX COCTOliHRIIX HeJmHeilHOR 6 --MO,Il;eJm IIplIBO,IUIT K ypaB

aemmM qlaRTOpliSaUXIR ,IIJIR: ,n;Byxti:aCTR'l:HIDC aMIIJmTY.IJ: li B 3Ha'illT8JII,HOil 

CTeneHII onpe,n;eJIR:eT BlI.IJ: saptJ.IJ:OB Ha aCHMIITOTif48CIWX COCTOSiHmnC. 

<I?rutTOplrnOBaHHM s -MaTpnua COJmTOHOB MO.IJ:eJm si.Jte -QouJok, 
TaRllte COBM8CTID.la C no.n:061rnM ceMellCTBOM SaROHOB coxpanemm. 

4. YcTaHOM8HO, 'l:TO pacceJume "MeMeHTapHRX" qiepMROHOB MO

.IJ:MR Ipocca-HeBe omrcrmaeTCJJ nocTpoe~Hofi <l>rutTopzsoBaHHoll O(t./J
cRMMeTpR1IHoil S --MaTJ)RUOil. II011y11eH cneKTp CBl!SaHHHX COCTOll:HRH 

"MeMeHTapma:" qJepMHOHOB li Bwm:CJieHH aMil1mTY.IJ:H pacce.11:mm H8KO

TOpmc ll:9 mtx:. 

.IfJ:tll ti:eTHHX snati:eHlifi paHra rpyIIIIH N BHllHCneHH B aBHO:U: BH

.n:e ,n:BynacTH'l:HHO aMWillTY.IJ:H paccen:mm COJmTOHOB 8TOil MO.IJ:MH li 

TaltllM o6paSOM IIOCTpoeaa qlaKTOpRSOBaHHM $ -MaTp:aua MHOI'OCOJlll

TOHHOI'O pacce.11:mm. 

.5. II~ti:eHO 06061lleH1Ie ll9B8CTHOil CRMM8TPHR KpaMepca-BaHHE>e 

WIOCKOil MO,n:e.im HSRHI'a Ha CmtHOBHe ll KaJm6pOBO'l:HH8 pemeTO'l:HHO 

Cll:CTeMU C BHYTPOHHOil CRMM8Tp1Ieil ·~ ( n, ) . 
OCHOBHOO co.n:epi1aHRe ,IUICcepTauRR ony6JmKOBaHO B CJie,eymtme 
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CTCKBI! qlaKTOPR30BaH!t811 S -MaTpRUa B ,n:ByMepHOM npocTpaHCTBe
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