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Pa6oTa BIITIOJIHeHa B E;peBaHCKOM qi:lr3lil'I8CKOM HHCTHTYT8 

O;Ilmnra.JlbHHe OITITOHSHTH: ,ll;OKT6p qi:lrsmt0-MaT8MaTlil'I8CKHX HayE, 

npoweccop A.A.AHCFJibM 

,ll;OKTOp qi:lr3HKO-MaTeMaTH118CKHX Hayx, 

1i.JleH-Kopp. AH Pecrry6JIHKH ApMeHIDI 

P.M.MYPA,IT,HH 

,ll;OKTOp qi:lr3HKO-MaTeMaTJil'I8CKHX HayE 

.IT;!t. JI. qi(ApEYJIH 

Be.n;yma;r o~ra.HE:sauru:r: MHCTHTYT ~HSHKH BHCOKHX aHepl'llll: 

(r.CeprryxoB) 

SaniHTa COCTOHTC.II II lt II ry4a,rfi4. 1990 r. B 

14.00 'l:aCOB Ha sace.n;a.inrn: CTI8UHaJIH3MpOBaHHOro COBeTa 

n 034.03.0I npn E;peBaHCKOM WH3Jil'I8CKOM HHCTHTYTe 

(375036, r.E;peBaH, y~. Bp.~xaH.lIHoB, .n;. 2). 

·c ,n;HccepTaUHeli MoJKHo osHa.KOMHTec.1I B 6H6Jm:oTeKe 

E;peBaHCKoro WHSH'IecKoro HHCTHTYTa. 

ABTopewepaT pasoc~aH 11.JQ..11 OK-tk.2 ~I:J:JO r. 

Y'l:e~ cexpeTape 

CTI8II;liaJIH3HpOBaHHOro COBeTa, 

KaH.n;H.n;aT WHS.-MaT.HayE 13. A. liJl1.X6asJD-I 

OH!WI XAPAKTEPMCTMKA PABOTH 

Jut'!'YSJil>HOCTb TSMJ,I. HeCMOTP.lI Ha TO, qTO B HaCTOJml99 Bpe­

MR: He cymeCTBYST cepb93HHX 3KCTI9pHM9HTaJibHHX OCHOBa:EIH1it, qTOOH 

ycoMHHTbC.lI B cnp8.Be~OCTH CTaH.n;aPTHOH MO,ll;9Jm'., MOlltHO .n;yMaTb, 

qTo OHa ae .!IBJIJISTC.II OKO~aTeJI&HOH TeOpHe~ BSaHMO,ll;SHCTBKii qac­

THIJ; • .Il.eJIO B TOM, 'liTO CTaH,IJ;apTHB.fl MO,ll;9JIJ> co.n;epl!WT CJJ:mllKOM MHO­

~o napSM~TPOB H aeonpe.n;e~eHHOCTett (TpH KaJIH0pOBO'!llH8 KOHCTaH­

TH CMSH, MaCCH H CMSlllHBamI.R: qacTmi: liI T • .n;.). HaMOOJiee npim1Ie­

KaT9J.I:&HHM HaIIpa.BJI9HliI9M paspememra: 8THX BOIIpOCOB B HaCTOJml99 

Bp.eMH SIBJI.lI9TC.!I JIYTb paCCMOTP0Hlil'.Ji TeopKtt c 60Jiee BbICOROH CHM­

M0TPK9tt. ::no BKJIDtraeT B ceO.lI T90pHIII, OCHOBaHHH:e Ha H,n;00 06'l>e­

.u;HH9HWI c~aObIX 3JI9KTP0MarHHTHbIX liI CHJtbHbIX BSru!Mo.n;ettcTBltii. Oco-' 

6W!: HHTepec BHSHBaeT ce:ltt!ac Teop:aa: B~oro o6'l>e.u;HHeHI1.!I, oc­

HOBa.HHa.II Ha rpynne S0(10) , KOTopa;r .lIBJil!BTC.lI npocTefunett rroc~e 

SU (5) MO.n;MPIO Bemnwro o6'J>e.u;HHeHR.lI, TaK KaK rroCJie.n;HHe 3K­

crrepm.seHTaJ1bHHO .n;runme ITO TIOHCKY pacrra.na I!pOTOHa He COOTBeT­

CTBym' npe.n;cxasruilUlM 5 u (5) -MO,ll;eJIH. 

B CB.!I3H c STHM ~Hoe saa-qemre rrpnoopeTaJ:>T BonpocH, cp,,. 

saHHHe c. BpeMeHeM AR'lmt II!JO'!'ffl-iA . .u HapynmmrnM cHMMeTpmr SO(fO), 
1wr.na aapymemrn C:l'.M..!'eTpIDI OGYllleCTBJiflSTC.lI B H€C.KOJThKO dTL'.OB. 

Hsyiremrn Teopm't OO'b9,n;IH9HIDI II03BOJii!bT •r8.KJ!:e TIOJIY1IUTb C'C .. HO­

melilll!' CB.II38HHU9 c MaccaMU n KOHCTa.HTm.:H CB.II3Y. 't!aCTitU. 

BecbMB. mtTepecmlM ffi3JI.il9TC.II Ta.!0!(9 nsyqe1me Teop;r1, c OMee 

BH:coxott cZMMeTJ)Hef!, ROTOpbie B oT:mrore OT SU(5} !' 51)(10) BRJOO­

"l!lllT Ha O)U!O' a HCCROJIDRO IIOROJIC!m:li t!JepMIIOHOn. 

Jl.pyrEM nepcrreKTHBHHM Hanpall.1IerureM pasBUTlt.'l "«o;:.til, cB.lI­

:.>rutHHX c ia.nee~i 06'19.InIBBID!H' .IIDJill:e·rc.lI BBe,JI.eHUe CJT'0,'.JCl1MMOTPml' 

3 

I 



11TO nosBOJ[JleT o6olTH TPYWIOCTH, cBRsamme c npo6JreMol :e:epap-· 

:DIA, KOTOpaH BOSBHK80T B 110,IJ;eJUIX Bamntoro 06'!.e,ItHHem.ui:. B CBSl­

SH c BTJDI B08~0T aeo6XOJtBMOCTD Bsy110HJIJI BOnpOCOB aapymeHWJ 

~liDDleTPD :e: cynepcmDleTPD B Teop:rmx cynepo6'!.e,ItHHeHWL B Ta­

!tHX T80PHJ1X MOllHO llo.11'DI'l'l> onpe,D;0Jl0Hl!H0 orp8.Hlifll0HJIJI ,ItJISI MB.CC 

:11 .v;pyru cBolcTB cynep11acmm;. 

CymeCTBYi>T .llJ)YI'R0 BOSMOJIHOCTll pacnm:pemm CTaH,JJ;apTHO:lt MO-

,IJ;eD, npmao ae c:esrnamme c ~eel Be.mmoro 06'!.e,ItHHeHWI. :1ro, 

B 11acTHOCTll, JieBo-npaBo cm.weTPHTmrut MO.D:eJID SU(2Ji. xSU(2)Rx 

xU(1)e-~ • T811:8Jl Cl!IMM0TPZH MOZeT B03HllKHYTD lWlt B pesyJIDTaTe 

aapymem.ui: 60Jiee BHCOROI Clll'.Ml40'rplll'I 06'!.e,ItHHelDIJI, TaK B Ca:Ma no 

ce6e, lt8K BHSKOsHepre'IlNecm npe,D;eJI cynepc'fPYHH. MacmTa6 aa­

pymem.ui: STOA CHMM0TPKH MOKST 6H'l'l> 1Jt0 Ha ypoBHe HeCROJIDIO!X 

T8B. a ~RTH' CMsamme c mm MY llOE0M aa6.JJ:lman -yMe . B HaC­

TOsntee :epeus:. B 11aCTHOCTll, npe,D;CT8BJ!l'leT HHTepec :e:.sy-qeBHe pe,D;­

IOIX pacna,ItOB 11acTHIJ;, BQnpoCOB, c:ss:sammx c MSCCSMH Heit'rpHHO 

II T.,IJ;. 

llWJ) pa6ow SIBJISi8TC$1! 

- llOCTP08Hll0 peaJillCTJl'llliOI MO,IJ;eJill Bemntoro 06'!.e,ItHHelDIJI 

$ 0 ( 1 q) ' r,IJ;e H0T npo6Jiell c Bp0110B811 PSBll npOTOH8 ll 118.CCBMH 

~pMHOBOB; 

- BH'Dr!CJ!0Blle :epeMeBll DSBll npoToHa B cxeue S 0 (1 O} c npo-

M0ZYT011HOI ~9BO-npa.BOI Cm.t:MeTp:e:el; 

- llOCTPQ8HH8 s 0( 18) -110,IJ;eJDI c o6Le,IJ;HH9BJI8M :ecex llOKOJle­

md KBB.pltOB II ~enTOHOB, Bsy119Hll0 :eonpoco:B, CMB8.HBHX c aapy­

meBliell BTOI: Cm&l9'rpD; 

- nocTPQeHBe S 0 ( 10} -110,IJ;e.m cynepoui.e,10DieHJ1JI c p8,Itlla­

D;JlOHBlDI 118X81DDKOll aapymeBIIJl cynepclDlll8TPD B Jt8JDl6poB011HOll 
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.CSRTOpe B MeK'rpOCJia60I rpymm; 

- :e:sy-qeHBe :eonp6co:e, c:easammx c peJtlCDIII pacna.n:SllH -qac­

THIJ: B MaCCBMll ae!'rpHHO B JieBo'-npaBO C:lllll8'l'prDlOI TeopBB; 

- ]l[Sy-qea:e:e BOnpOCOB, CBllSamlHX c llBCCOmDIII cooTBome­

mun.m B Teop:wa: BEIJDIKOrO o6J,e,IJ;HHe1DfJl, a T8D0 BOSllOJDIHX OI'­

paHB"leiml aa wccu 11acTBn, BOsmmanqn ll8 JP8BHead peuop,ra­

Jmsm:r;e:oHBol rpymm. 
HavipiM HOB!sua JI[ npagmecw nemrocD P9!1,ll?TMOB · 

pa6oTli!. B ,D;HccepTaIJ;D :enepBHe mAJ:CJ!0HO B UYJII0TJI0BOM np:e:-

6Jlllt'l'.emm Bpewr DSBH npoTOBa B $0(10) -llO,IJ;0.Jl]I[, Il0Jll"l8HH sa­

BHCHMOCTH MaCmTa60B aapy1110Bll'JI S 0 ( 10) -cDIM0TPHB OT yrJI.a 

Ba!H6epra, 'llTO ll08Bl).lft'.8T IlOJll"IBTI:. onpe,D;0.1I8BHH0 Orpamt'10HHJI 

Ha 9TH MB.CmTa6H. 

Bnepmte nocirpoeaa pea.DllCTB"IHM 50(10) -uonen c ,D;HC-

ICpeTHOI CJllMY0'rpH01 JI[ c JIPOMeKYT011HOI Jl0BO-npaBOA cBMMeTPB81, 

rne HeT npo6Jre11 c waccmm ICBapKoB, nOJll"leHH orpamt'lemm Ha 

BpeMSI D8Bll npoTOBB. B BTOI MO,IJ;eJDt. '~ 
Bnep:eue noc'rpoeaa $ 0( 10) -MO.ItW c .JtBywI .JlYMeTaM]I[ no­

Jieit X:errca, r.Ite aeT npo6.xeu c ae:trp~BJiM]i[ TORBMH c HsMeHe-

BlleM ap<>MSTa. 

BnepBHe noc'rpoeaa MO.D:eJI!> 06'1.e,D;HHemm S 0 ( 18) , BltJIIJ1IaD-

lllel BCe IlOROJI8HWI ~puilOBOB, rne HeT npo6JieM "mmKB8mm" 

~8JlMHOHOB B IlOJIY'i8HH OrpaHB119HWI HS MB.Cnrra6u sapymeHIDi 8 roit 

Cl!MM0'rplll'I. , 

BnepBH0 IlOC'rp08B8 MO,IJ;eJl1> cynepo&r,e,IJ;HHemm 50(10) c OJJ:­

HOBpeMeHmlM Hapymel:DleM cynepcJlllle'rpD B npo:uezyTO'IBOf CZMl1Ie'r­

' p:im: liI p8,Itllan;HOHHHM HapymeHBeM ueK'rpOCJra6ol nonrpyu :H pac­

menJiemm 119.CC B cyn9JllY'.lll>TIIIIJl9Tax; nOJJ7'18HH COOTH(1llJ0IDUi 
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MSl!t,lJY Maccott t -KBapKa H MaCCaMK cyneprrapTHepoB ~epMHOHOB 

B 3TOil: MO,ll;0Jil'I. 

BrrepBHe Bl:l'mCJieH BRJ!a,I( CKa.IDipHl:lX 11aCTHn B BMIIJIHTY.IIY pac-

na,na .&-'>5J B 5U(~)i,)(.SU(2)Ax U(1)e-1, -Mo.n;eJIH, no-

Ka3aHO, lJTO 3'I'OT BKJia,Il; MOllt0T 6HTI> 3R'a.1Jll!TeJil>HHM. 

BrrepBHe Bl:l'mCJI9HH p~a:u;HOHHHe rronpaBKR K MattopaHOBC.IWM 

MaccaM H0il:'l'pIDIO B JieBO-npaBO CJiIMM0TJ;>H'Il!Oil: MO,ll;eJil'I, rronyqe­

HH COOTHOmeHWI ;rr,JIR. Mace H0il:TJ;>IDIO H CM01llllll8.!llfit B sapmiteHHOM 

JI0IITOHHOM TOK€ c yii0TOM p~a:u;HOHl:WX nonpaBOK B 50(10) -MO- . 

.n;eJm. 

BrrepBHe 11onyqeHH orpa.HH'l01IHJI Ha MB.CCH 11acT:Hn ,ll;JIJl .ItBYX 

.n:y6.JieTOB XHrrca Ha OCHOBe HCCJI0,ll;OBa.iutit ypaBHe:mll!: peHOpMaJIH­

:JaIJ,lIOHHOil: rpymIH. 

IlPa.ISTlft!0CKBR ll0liHOCTb .n;RCC0p'l'a.n;Hli 38.KJIIOlJaeTCH B TOM, 

lJTO TIOJIY"<l'.0HHH6 B Heil: peayJll>TaTH MOryT 6HTI> npoBepeHl:l Ha 3K­

cnepHM0HTe. 3TH pesyJll>TaTH T8Xllte npO,ItBHI'aJJT Bnepe.n; BOnpOCH 

llOHHMElHWI H llOCTJ:>00HWl Teopl'l:tt o6'be.n;HHeHWI. 

BHtmCJiemm MB.cmTa6oB HapymeHWI S0(10} -CHMMeTpIDI HMaDT 

Henocpe.n;CTB0HH00 OTHomeHHe R 3KCil0pHMeHT8.M no llOHCKY pacna­

.n;a npoToHa, a T8.Rllte x axcnepHMeHTBM no npoBepxe CTaH.n;apTHoil: 

Mo.n;e.im (yw'IlleHBe aHa11eHHH yrJia Ba.il:H6epra). 

Ilpe.n;cxaaB.HWI Mace 11acT:Hn ( t -KBapxa, nOJIH Jrnrrca, Hett­

TJ:>HHO, cynepnapTHepoB KBapKOB H JI0llTOHOB) IDll0DT OTHOmeHHe 

K 3RCnepBM0HT8M no llOHCicy" HOBHX 11acT:Hn H R3MepeHll!ll MSCCH H 

oc~ Heil:TpHHO. 

BwmCJieIDte aMllJil'ITY,ll;H pacna,na .g.._,,SJ BMeeT o-qem, BalltHOe 

:rna11eime ;rr.JIR. noRcRoB pacna,n;a B ~ K* d , oco6eHHo .IJ)IJ'I no-

:7IJ1PH3an;HOHHHX 3KCnepHM0HTOB. 

fi. 

c ITO?l!OII(b!O ypaBHeimll peP.OpMaJlli.3aIJ,lIOHHOii: 

!ITa6H Hapyme.iooi: s 0 ( 10) H npoMeJey'TOtJHOii 

U(1)13-1., x SU(2h, x 5U(2)"- D 3aBU-

yrJie. JaHH6epra. 

OKR .wapROB' CM3£..HHHO I'} pacrra,noM n)OTO­

o6'be.n;HHeHrur 50(10) . TIOJiyiieHH COOTHO-

M0IIIHU..HU1 B KBapKOBHX TOKax, Hecoxpaium­

,H B JieBHX li npaBb!X sap.RllteHHHX TOKaX • 

·,ll;JIOO~ .n;RCiq)6THOll CRMM6TJ:>lIB penrena npo6.Jie­

t -~BapKOB, B03HHK8Jll18H B TeopHH BeJrnK0-

0 (10) c .'IeBO-llpB.BOH npoMeJey'TO'!HOH CIDAM6TJ:>ll6H. 

0Kd3al-_('. '!TO I PL ';TOM Macca t -KBapxa renepirpyeTCH pa,n:aa-

nwm-~.m nonp 

• B 'l'Ofi JKe cxeMe HapymeHHH s 0(10) HCCJI0.IJYIOTCH COOTHO­

memm ;n,im yrJIOB CMennmamm KBapKOB. IIOJITI0HHM CM3b yr.JIOB CMe­

tum38.H1ut KB'.3-PKOL' ~ MacmTa6a HapymeHl'L'l: M R. S V ( 2.) .R -cHMMeTp:l:rn 

Il03BOJIR0T IlOJIY'IH"'T, orpa.HH'IeHIDl: ;n,im BpeMeHll )5:;!3HH rrpoTOHa B 

:J'l'Ofi MO,ll;eJm 

5. B cxeMe Hapymemur $0(10) c JieBo-npaBofi npoMe'1\YTO'i-

Hoii CHMMeTplleli HCCJIO.Jzy0TCH B03MOlltHOCTI>' 1wr.na 3JI6KTPOC.Jia6M 

rpynna HapymaeTCH BrucyyMHl:.IMli cpe.n;IrnMH He o.nnoro, a .n:BYX .11.Y6.Jie­

TOB Xl!rrca. PemeH BOnpoc, CBH3rutHHfi c M0H.ffl!llt11Mli apoMaT Fe~­

TJ)a.JII>Hl:lMl'I TOKaMH. !:l.n:ecb T8.KJ!t0 110.ny-qeHll orprura1!0HIDI ,nJUi Bp&­

MeHH J!Gl3HH npoToHa B s 0 ( 10) -Mo.n;eJIH. 

6. PemeHa npo6JieMa 11BIDKm38.HWI11 cpepMHOHOB' KOTOPM B031M­

K8.0T B TeOpK.iiX o6~e.IJ;ITTI0HHH, rrpeTeH.I(ylOOtliX Ha BKJIKJ'C10Hli0 BCP 
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IlOROJie:mrl! W6PMHOHOB: C IlOMO!qbID ,D;HC:Kp6THO:tl: CHMMeTpHH, ROTOpaB 

ocTaeTC.fl rrocJie Hapymemm rpynrr CIDIJMeTpd SU(2.11.-t1), S O('ih. -+2) 

( n.. > 2) o6ecrre'tIIDlaeTc.fl Ha.Jmtme B Teop:im WePMROHOB c o6wi:­

HNMH Macca.MH. 

7. Tipe,n..rraraeTC.fl MO.IJ:6JI1:> Barrm<:oro 06'be,D;HHeHRa, OCHOBB.HHB.f! 

Ha rpynrre 50(18) • B MO.IJ:e.Jm !IpHCYTCTByroT 'l:eTHJ)e o6J:l1IHHX H 

'l6THJ)8 36pR8Jn.HHX ITOKOJISIDm wepMHOHOB. Ilpe)V[OJK.eH pa,D;Han:HOHHHit 

Me.xaHH3M B03HHKHOBeHl?LJI Mace 06I:l'llllDC '!aCTHU, a T8.10it8 3epKaJI1:>­

HHX He:tl:TpHHO. IlOJIY'IeHa ou;eHKa Ha Macey npaBoro Wrt -6o3oHa, 

ocymeCTBJISIKIIlero B3aHMO,ne:tl:CTBKe 'l:epe3 npaBHe TOKH: I05 raB < 
< Mwll < (I06+rn8) raB. 

8. B Teop:im cynepo6'be,D;HHemm 50(10) ~e.iirrollteH caMocorJia­

coBaHHH:tl: M6XaHH3M HapymeHHJ! KaJm6pOBO'!HO:tl: 50(10)-cmAMeTpKH 

.n:o npoMeJKYTO'!HOH CHMM8Tp:im s u ( ~ )c. x. s u ( 2) L, )<. s u ( ~) R )< 

/ )\ u ( 1 )e..;~ ' II03BOJI.lml1d Ji!'.368JltaT:b IIOSIBJiemm rrceB.n:oroJI,IJ;CTOYHOB-

CRHX '!aCTmJ;. IlOKa.3~0, 'ITO MOJKHO O.IJ:HOBpeMeHHO HapymHT:b cynep­

CHMMeTpmo H npOMeJKYTO'IHYlO CHMMeTpmo c IlOMO!ll:bID 0.IJ:HOro MaCmTa6-

Horo rrapBMeTPa, npK'l:eM OKa3HBaeTCR B03MO.lKHHM 3a C"leT Y'leTa 

pa,D;Han:HOHlillX rronpaBOK K MOTHOCTK 3HeprKR BaxyyMa .n:o6RT:bC.fl 

Toro, "IT061:l HapymaJiaci, HMeHHO 5U(2)rl, a He SU(2.)i, CHM-

MeTpHR. 

9. Tipe.iirrOJKeH pa.n;Han:HOHHHJ:l: MexaHH3M B03HKKHOBemm pacmerr­

JieHK.fl Mace cyrreprrapTHepoB B Teop:im cynepo6'be.IJ:HHemm 50(10). 
IloRa3aHO, 'ITO H3-3a HBJlH"IIltfI rraTK-CaJI8MOBCKO:tl: ITO.IJ:DPYITIIH pa,D;Ha­

D;HOHHOe Hapymeme 3JI6RTpOCJia6o:ii rpyrrrrH s u ( 2 )i, x. u ( 1 ) ~ B 

Teop:im cyrrepo6'b8,I(HH8HH.fl s 0 ( 10) npOHCXO,I(HT 6Mee ecTeCTBeH­

lmM o6pa3oM, "leM B TeopKH cyrrepo6'be.n;HHemm 5U(5) . 

IO. YCTaHOMeHa CBS!3:b M6'K,IO' Maccott t -KBapRa H MaCCaME: 
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cyneprrapTHepoB KBapKOB H JISTITOHOB B 3TO:tl: MO.IJ:e.Jm H ITOJIY'IeHO 

orpaHK'leHHe Ha Macey Jie~a:tl:mero cyrrepnapTHepa ~epMHOHOB 

mA.vi,(m.g,m.<}) ~ 80 BOr3'B 
rn.tcr~BJ 

II. Bbrt!RcJieHH pa,iuran:HOHHHe rronpaBRH K Ma:tl:opaHOBCKot!: Mac­

ce Het!:TpHHo B JieBo-npaBo cID1JMeTpK'IHot!: MO.IJ:eJIH SU(2-)i., x SU(2JR x 

Ume,-t, npli!'. HaJm"lmI B TeOpKR O.IJ:HOrO lWI .IJ:BYX SU(i)1, -lJY6-

JieTOB. IIoKa3aHO, 'ITO pa.n;Han:HOHHhle rronpaBKH CYillSCTBeHHH rrpH 

60JI1:>!1IHX (H6CK~KO COTSH raB) 3H8"l6HH.f!X MaCCl:l Il~ XHrrca. 

I2 • . Bl:l'IHcJieH BRJIB,n CRaJIJipHl:lX "laCTHU B aMIJ.JmTYlfY pacrra.na 

~ ~SJ B JieBo-npaBo cHMMeTpE:tJ:Hoit MO.IJ:e.Jm. TioKa3aHO, "ITO aTO'. 

BRJIB,n MOX6T 6HTI> .IJ:OCTaTO'!HO 60JI1:>mHM .IJ:8Jlte )V[.fI Mace CKaJI.f!PHHX 

'!aCTHU rrop.R;IJ;Ka HSCK~KHX TaB. ~eKTl:l, CBII3aHHHe c JieBo-npa­

BOH CliMM6TpHeit H co CKaJI.f!PHHMH "laCTIDJ;a.MH, MOXHO Bl:l.IJ:eJIHT:b, H3-

MepHB ITOJI.f!PH3au;IDO 4 -KBaHTa B pacrra.ne ei-.K It J' •. 
I3. TIOJIY'IeHH orp8.HlfCleHM Ha Macey t -KBB.pKa mi:< (200 + 

+ 25D)raB H yrJIH cMenrn:BaHWI RBapxoB B paMKax MaccoBHX cooTlic ­

me:mrl!, B03~ B 50(10) -Mo.n:eJm. McCJielfYlOTC.fl T8.10!te Macc1 

H CMemHBaHHR Het!:TpKHO B 3TOt!: MO.IJ:eJilI. IloCJie Y'l:STa Pa.nHan:HOHHHX 

rronpaBOK K MaccaM npaBHX He:ttTpKHO ITOJIY'ISHH CJie.IJ:YKl!tl!e orpaHH­

li8HH.fl .IJ:JI.fI Mace Tpex JierKHX Ma:tl:OpaHOBCKHX H9itTpHHO: m., ~ m:i. = 
:::.(Io-3 +IO) 9B; rn~:.5·(I0-3 +I) MaB. BHtm:CJISHH TaKXe 

yrJIH CMSmHBaHH.fl B 3ap.f.llR8HHOM CJia6oM JISITTOHHOM TOKe. 

I4. B paMKaX HCCJie,noBaHK:tl: ypaBHe:mrl! peHopMa.JIH3a.u;HOHHOf: 

rpynITH ITOJIY'I9Hl:l orpaHKlieHHR Ha Macey t -KBapxa H ;rer-qat!:filero 

HenTpaJll>Horo nOJill XHrrca B CJIY'lae, xor.n:a 9JI9RTpocJia6ru:r rpyrr­

na HapymaeTCH c ITOMO!qbD BaxyyMZIHX cpe.IJ:HHX lf:HYX lfY6JieTOB XHr­

rca: eCJm m~ '.. I80 r9B, TO OrpaHKlieHHe Ha Macey 3TOrO IIOJI.fl 
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XmTca RMeeT BH,IJ;: ffiHo <.. .::80 rsB. 

Arrpo6anng pa6oTil. PesyJll>TaTH, no.nyqeHHJ:Ie B ;n;nccepTa.uma:, 

,n;oKJia;uHB8.JIHC1> Ha ceMIDiapax B ~ll, EpI'Y, Olliill, llillIB3 BAH 

( EoJirapK.fl) , UEPHe ( JllBettnapIDI) ; Ha BC eco10sHHX R MeJK.DYHapo,nHI:lx 

Kom'fJepeHIJ.IDiX B Eaeypnaim (1983, 1986 rr.); MocKBe ('l1T~. 1981+ 

1984, 1986 rr.; ll/M~ll. 1985 r.); IlpoTBliHO (1985 r.); T6RJrnCH 

(1984, 1985 rr.); Ha COB9TCKo-aM€pHKaHCKOM Pa6oqeM COBemrunnt 

(1983, 1988 :rr.); EBpc$J3K'l9CROit KOHtPcPSHIUllI IIO cpK3HK9 BHCOKRX 

sHeprlrli B YIITicaJie (l!lBelUUI, :987 r.); Pa6oqeM coBema.mm: no CTaH­

,n;apTHOtt Mo,n;eJIK Ree pa3BRTID0 B AcneHe (ClllA, 1990 r.); rrpe,n;CTaB­

JmJIRCb Ha pa3Jilf!rl!He M9lll'.,ey1IapO,ItHl:l9 KOHcpepemum. 

Tly6.mnsarrg. TIO pe3yJJJ,TaTaM ,nRCCEipTa.IU'IOHHOH paOOTH ony6JIK-

KOBaHO 16 pa6oT. 

Q6'I>eM R CTpyisrypa Jm'.CCepTaI!HOHHOit pa60TH. ,JlRCC9PTan:HH 

COCTORT R3 BB9,ll;9HID1, meCTH r~a.B. 3al(J!BJtleHK.fl. OHa R3JIOllt9Ha Ha 

211 CTpa.mm:ax MamliHOIIRCHOrO T9KCTa, co,n;ep!UIT 28 pKCYHKOB, 3 

TaOJillllU1. CIIRCOK Ul!THPY9MOR JIKTepaTYPH BKJI!()qa9T 228 HaHM9HOBBHKH. 

CO,Il,EPlKAIME P A.Eal'hl 

Bo BBene:mm; ,n;aH K:paTIGrli o6sop COBp9M9HHOro COCTO.fll!HJ! 

@13KKH a~eMeHTapHHX qacT:m:t R Teop:IDJ: 06'be,nRHeHK.fl, nocT~eHH 

sa,n;aqn, pememn:> KOTOPHX IIOCBBJll9Ha ;n;nccepTan;ID!, a T810lt9 ,ll;aH 

o6sop JIKTepaTYPH H HSJioxeHo co,n;ep;!t81Il'Ie ;n;nccepTa:uHK. 

IlepBag r~§Ba IIOCBBJll9Ha K3ytreHHKJ BOrrpOCOB HapymeHID1 

$0(10) -CRMM9TPKR K BpeMemt llt1il3HK rrpOTOHa B 3TOH MO,ll;eJIK. 

Ham KHTepec K TeOpIDI BMHKOrO OO'be,nRHeHID! 50(10) orrpe,n;e­

JI.119TCH T9M o6CTOHTeJIDCTBOM, qTO rrpe,n;CK8.3aHWi rrpOCTettme~ Mo.n:e­

JIK BeJIKKOro o6'b9,n;RH9HK.fl - 5 u ( 5) BXOMT B rrpOTKBOpeqne 

IO 

c 3KCnepl!M9HTOM ITO BOrrpocy BpeMeHR XH3HH rrpOTOHa. Tor,n;a ec­

T9CTB9HHO paccMOTpeH1'Ie o~e.JJY1001ett no rrpOCTOTe MO,n;eJIK BeJrnKoro 

06'b9,ll;HH9HK.fl 5 Q ( 1 0) . 
B § I.I, KOTopHR HOCHT BBC.II;~ xa.prutTep, ,n;aH K:paTrurti: o6-

30p 5 u (.S) -MO.IJ;eJrn' ee ,n:OCTID!teHidi: R He,n:ocTaTKOB' a TaIOKe 

rrpKBe,n:eHH noc~e.D;lil!e sKcrrepl!MeHTaJI:Or:He pesyJll>TaTH no BpeMeHH 

JKH3HK rrpoToHa. B qacTHOCTH, HaH6~ee CHJll>Hoe orpaHHqeHKe rro­

~eHo .D;JIH BpeMeHK l!W3HH rrpoToHa no KaHaJIY pacrra,n:a 

p--+e-t:JT 0 ~ '"C( lo---l e,-tJl0))6·I032 ~eT. B noM xe naparpzjle 

BBO,nHTCH H9KOTOplie nOHHTK.fl, KOTOplie HCnOJll>SYIOTCH B ,n:a.rr:oHe:MilleM. 

§ 1.2 IIOCBJID19H BBe~eHKIO B MO,ll;eJll> Be.mmoro o6'be,nRHemtl! 

s 0( 10) H BOilpOCaM HapymeHID! s 0 ( 10) -CHMMSTpKR. B OTJ!KqH9 

OT 5 u ( 5) • -MO.D:MH' HapymeHKe s 0( 10) ,n:o CTaH,n:apTHOfi rpynnH 

SU(~)c. ')<.. 5U(2..)i.,X UC1)~ M0'1t9T H,n;TR B H9CKOJll>KO 

3TaIIOB, rrplf'I9M 50(10) M0'1t9T HapymaT:hCH qepes O.n;HY H3 c~e­

,n:yioml[X Ma:Ei.CRMaJIDHHX Il0.n;I'1'J IIII: 5 u (5) )(UC 1) H s u ( y) x SU(i.)~ )\ 

x SU ( 2 ) R. BpeMH l!W3HK rrpoToHa B 5 0( 10 )-Mo,n;MR no cpaBHeHHIO 

c $ U lS) MollteT YBeJIH'Illl!aTDCH, eCJm ecT:r, rrpoMeJeyTO'IHM ~eBo­

rrpa.BM CRMMeTpK.fl. HaMlI paccMaTPHBaeTC.H CJI9.JJY1001M cxeMa Hapy­

_IIJeHK.fl S 0 ( 1 0) 

SO(~O) M~,. 5U(?>)c. xU(1)s-t.xSU(l)i..,x5U(2.)~ 

~ 5 U(?>)c. x $U(2)i, x U(1 )~ 

r,n:e rrepBHR STaII Hapymemtl! CM3a.H c B.C • .iQ-MeTa, a Br 'r "W 

aTan - C B.C. ~-MeTa 

B § I.3 Mhl rrepexo,n;RM Herrocpe,n;cTBeHHo K paccMrTpeHRIO 

Borrpoca 0 BpeMeHK JKH3HK rrpOTOHa B s 0 (10) -Mo,n;emr. 8TOT uorrpo1 

cpaxTMecKH cBO.nRTC.H K Blitn!C~eHHIO MacmTa6a HapYmfllliJI S0(10)-
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cm.ueTPKR Mx , Tax KaK mi:eHHo aTRM MacmTaOOM orrpe,D;eJIS])TC.!! 

Ma.CCH TSDEeJIHX x ' ~ 60SOHOB' CB.!!Sa.HHHX c pacna.n;oM rrpOTOHa. 

Yp8BH0HW1, KOTOpHe orrpe,D;0JIJmT MBCmTaOH HapymeHM 50(10) BO 

BTopol Il0TJI0, HM91>T BK.II: 

J,:-'\ ::. ot~1(t') + _6-_i._ .e.n.tjg + ~ .in,£'.$ -
~ f'-1 ;L';r! Miz. 

- Zii ~ ~ in( 1 + ~ dj(t') &-~)­

_L ~ Jiu. ~( 1 + &i ciJ(M,.)~ Mx) 
~~ J ~ ~ ~ 

J 

:: 1 J i, 3 

r~e ~ - ROHCTSHTa BeJJDOI'O 00LQllll8JIU B T01Dt9 Mx. ; d.1.(f'I J . 
oL)( M-..) _ IUWI6poBO'DDle JtOBCT8BTll CBll8ll rpynn SU(?>)c, SU(i)1,, 

U"(1)'j , 5U(2,)~, U(1)e-1,; ~i. , i, , iLJ , :S:.;J - Ito~eu-. 
TH) ~BlCL(IU B nepBOI:, B'fOpol neu:e. PelJM S'rll ypaBH9HHH, 

n().ll"mEm 88BllCJlllOCH M'll. • M~ °" yr.u. BalHOepra. Eb.m c1D1-

Tan, 11~ eitenep11119n ~ .IPill yr.&a BalaSepra SHa'IeHHe 

sln.26w = o.23 :!: o.005, TO ..- JS]>Q118IDI ...... JlPO'lOHa B 

50(10)-MO,u;e.D DOl1"IJDI C.Ze.QDl89 ~: 1033 
JI9T < 

< "Cp( $0(10)) < Ir?' D'l'. 

'l'OJtO:B , CB.!!SSHHliA 

c pacrra,u;oM rrpOTOHa, R BOnpOCaM CMell!IJUUfH apollla'l'OB B 9THX 

TOitaX. l1:CCJI9,JJ;Yl>TC.!! B09MOSHW9 CBSIS]I[ M9J£,IJY pasHHMH yrJiaMR CMe­

lllllJ:B8HRR'. KBapltOBHX TOROB. IloRaSB.HO, 'ITO nyT9M IIO,JJ;6opa napaMeT­

poB CM91DRB8lDUl MOEHO IlO,JJ;aBl!Tb B9p0.!!THOCT» pacrra,u;a rrpOTOHa He 

60Jiee 'IeM Ha sLn. tee. . 
12 

BTOpa.R rJigBa TIOCBRI!l0Ha R3y1!0Hllll BOil'pOCOB, CB.!!SaHH!lX c 

MB.CCaMH 't!'.aCTlm B $0(10) -MO,JJ;eJIH R HapymeHRJI 50(10) -CJD.949T­

pRR. ,llMO B TOM, 't!'.TO B cxeMe Ha:PYllleIDm 50(10) c rrpOM9l1tYTO't!'.­

HOtt JI0BO-npaBOi1 Cm.IM0TPR9:tl: (Bl:llll9 OTM9'19HO, 'ITO TOJI!>KO T8.KK9 

CXeMH flBJIJD)TCH rrpReMJieMlilMR) BOSHKRB.0T rrpo6Jrer.ra c MaCCaMR 

{f)epMROHOB. B aTott rJiaBe Ha.Mll'. rrpe,IT.JIOEeHa 50(10) -MO.JJ:0Jll> c 

,JJ;RC!tp0THOtt cBMMeTpRett, IlOSBOJUIJlllaH penmn aTOT Borrpoc. 

§ 2.1 HOCRT BBO,JJ;mrli xa.paxTep. ~ec» HBMH ,JJ;a.H o6sop BOIIP~ 

COB, CB.!!SaHHHX c MB.CCOBHM CTI9KTPOM qiEl:PJAi!OHOB R nOJiett XRrrca 

B c.n:y-qae Ha.7IJi!:'Clltff rrpoM9l1tYT011HO:tl: JI9BO-Il'paBO:I! Cm.IM9TPRR B 50(10} '."' 
MO,It0JIR. F.cJIR SJI0KTPOCJia6aH rpyrma HapymaeTC.!! c IlOMOIIll>ll B.C. 

o,ItHoro ,JJ;Y6JieTa nOJie:I! XRrrca, TO B sToM GJJYllae nOJIY't!'.aeTC.!!, 'ITO 

MB.OCH e - R t -KBB.pKOB paBHli, 'ITO rrpOTRBOp9'tll!T OTIHTY. 

B § 2.2 HBMR rrpe,IT.JioJteHa 110,IteJll> 50(10) c ,ItOTIOJIHRT0Jll>HOtt 

,JJ;RC!tp0THOtt CRMM0TPR9tt, r,JJ;e 9TOT BOil'pOC pemaeTC.!!. IlpR aTOM 

10-IIJieT nOJie:I! XRrrca R 1§-IIJieT qiElpMROHOB rrp~o6pasyllTC.!! OTHO­

CRTeJIDHO aTOtt ,JJ;RC!tp0THO:I! CBMM0TP1DI CJie,n;yDJV![ll o6pasoM: 

IO ._ ~ lQ; ~ ~ .e,-i..'1/'I 1§. B STO:tl: MO,JJ;eJIH B .ll;P9B9CHOM rrpH--.... 
6JIID1teHmI Macca -8- -KBB.pxa pBBHa HYJID· OHa noHBMeTCH TOJIDKO 

noCJie J'I0Ta p8,ll;ll8I~OHHHX IlOilpaBOK. Ee nOJIBJieHHe CB.!!SaHO co 

CM9111RBa.HH9M B MB.CCOBO:tl: MaTPm:l;9 .JJ:BYX ,JJ;Y6JI9TOB XRrrca 

( 

M:L-+Mrt 

'A( Mc/Mx) Mi 

A(Me/M~) Mii:) 
M:t -Mi 

r.n:e M x crursa.Ha c HapymeHReM 5 0 ( 10) ; Mc - c HapymaHHeM 

KBapK-JI9IlTOHHOtt cRMMeTPHR, a MR.- c HapymeHReM 5U(l)R-cHM­

M0TPlll'l· Ilpn: 9TOM Mli nOJIY'la9M Tal0lt0 mtTepeCH09 C00'1'HomeHJie, 
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CBJI3HB8.Xll1ee MaCCli KBapKOB H rrapaMeTJ_)li Hapymemm \"\ c H 1'1 x. 

m~ I mt -=- ~ :A Mc./ Mx 
B § 2.3 Har.m o6o6meao paccMoTpeHEe rrpe.nIJ:.IlYI!lero naparp~ 

Ha CJIYt:rait TJ_)ex IIOKO~e:mrll: KBapKOB. IlpH 3TOM y.n;aeTCJI IIOJIY'lllITb 

orpamrqeHH.f! Ha BpeM!I. mrn:im: rrpoToHa B 50(10)-Mo.n;e;m .B c.nyttae 

pa3HHX cxeM HapymeIOOI 5 0(10) . EcJIH MH E:MeeM Ta.IcylO CX9MY Ha­

pymeIOOI, r.n;e CHMMeTpRf! SU(2 )R HapymaeTCJI cpasy, TIO.nyttaeM 

c~e.1JYl!lllee coOTHome:im:e MeJIOJY BpeMeHeM us:im: rrpoToHa B S U(5) -

MO,IJ;eJm H B 50(10) : 1:p(50(10)) ~ !02Tp(SU(5)) • EcJIH me 

cHMMeTJ!ru:t 5 U(2 )rl. HapymaeTcJI B ,IJ;Ba ::JTana, TO aHaJIOrITTHoe co­

OTHomeHRe MeHee Orpa.mrn!TMbHO: 'Lt>(SO (1 O)) <:. rn4 'Cp(SU(5)}. 

B § 2.4 HBMH paccMOTJ_)eH ~yrott BapRaHT 50(10)-Mo.n;e.mr, 

Kor.n;a Hapyme:tm:e s~eKTpoc~a6ott no.n;rpyrrrrIJ: rrponcxo,IJ;HT "!epes 

B.C. ,IJ;Byx .n;y6~eTOB Xxrrca. B TaKOtt CHTYB.Um!l, BOo6me roBOpJI, 

B03HID.W.IDT HefiTp~HHe TOKI!! c R3MeHe:tm:eM apoMaTa. ~TOOli sanpe­

THTb HX, Oy.n;eM C"Clll:TaTb, 1ITO HMeeT M9CTO ,IJ;HCJ<peTHM CHMM9TJ!IDI 

IO -..., i. IO; l.Q' __, ;,, rn': I6 ___, e- i:.:ni4 ~. 

PaCCMOTJ_)eHHe BOTipOCOB, CBJI38.HHHX c MaccaMH qiepMHOHOB H 

nMefi Xxrrca B TaKOfi Mo.n;eJJH II03BOMeT CBJI3aTb BpeM!I JIW3HH 

rrpoToHa B SU(5) 1-Mo.n;e.mr H B 50(10) -Mo.n;eJrn. CooTHomeIOOI 

BTIO~e aHaJIOrE:'IHbl TeM, KOTOplie Ol:LJillI TIO.nytteHH .n;.rur CJIY'IM o.n;­

HOro .n;y6~eTa Xm:Tca. Pasmma JmlllE> B TOM, "ITO BpeM!I JIW:3HH 

rrpOTOHa B s u (5) -Mo.n;e;m .n;.rur .n;BYX .n;yo~eTOB Xxrrca TIO"ITH Ha 

nopSUl;OK MeHiime, "IeM B c.nyttae o.n;Horo .n;yo~eTa Xxrrca. 

TpeTbJI r~aBa TIOCBffmeHa H3Y'IJeHIDO Teop:IDt O~be,IJ;HHeHru:r, 

KOTOpae BKJIID"IaIOT He O.n;HO (KaK 5U(S) MR 50(10) ) , a BCe 

TJ!H IIOKO~eHIDI qiepMMOHOB. HaHOO~ee TIO.I(XO.nffml!tMM, c 3TOfi TO"IRK 

spemm:, .RBJI.mOTCSI rpYIIIIIJ: S 0 C n.) H 5 U( ti.) • 

I4 
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§ 3. I IIOCBJimeH H3Y'IJeHHIO MO,JJ;eJieit 00'!>6,IJ;HHe:HHff 5 Q ( h.) H 

BOrrpocy 11BhlllWBa:im:ff11 (pepMHOHOB. IIpoo~eMa 3a.KJIIUqaeTCJI B TOM,'t!TO 

' gJepMMOHH, HaxO,Il;JilllH6CJI B C8MOCOIIpIDK6HHOM rrpe.n;CTallJI9HHH rpyrrw 

cHMMeTpHH o6'be.n;HHeIOOI, Booome roBopsi:, rro.nyttaroT cBepxoo~myro 

Macey rropSI.n;Ka MaccH o6'I>e.n;HHeIOOl. Tor.n;a B03HHKaeT Borrpoc, KaK 

ooecrre'tJl'l:Tb MaJIOCTb Mace (rropSI,I1;Ka mKaJIIJ: HapymeHM SU(2)i, x 

x u ( 1 )~ ) . oownmx (flepMMOHOB. 3ToT BOTipOC eCT:D Ta.IOKe .n;.rur rpyrm 

s U(ti.) . XOTSI .n;.rur Mo.n;e~ett, OCHOBaHHIJ:X Ha CJiIMMeTpHH 5 0( '1n,+2), 

i_flepMMOHHOe rrpe.n;CT<mJieHHe 22 n. He SIBMeTCJI CaMOCOTip.fD!t6HHliM, OHO 

SIBMeTCJI caMocorrpH.JKeHHblM OTHOCHTe~Ho rpymra 5O(10) . .UeiicTBH-
• 

Te~HO, pa3JIOJKeHl'!e 3TOro rrpe.n;CTallJI6HHJI OTHOCHTe~HO rrpe.n;CT<mJie-

Imil: S 0(10) E:MeeT BM.I(: 22 " = 22n-5 ·~ + 2211 - 5 ·I6 (n)~). 

Hru.rn rrpe.n;.naraeTCR pemeHHe 3TOH rrpoo~eMli c IIOMOm:DID .n;HCKpeTHOH 

CHMM9TPHH 5J , KOTOpM OCTaeTCR HapRJJY c 50(10) rroc~e Hapy­

meHHJI SO('-ln+2). Tor.n;a (flep~oHHoe rrpe.n;cTa.BJiemre He 6y.n;eT ca­

Mocorrp.fD!teHHIJ:M OTHOCHTeJThHO ~ )(. $ 0(10), H HeT rrpoOJieM co CBepx­

OO~llIHMH MaccaMH. 

B § 3.2 Har.m paCCMOTpeHa KOHl<p9THM pe~3anru'I 3TOH H.n;9H 

.n;.rur pasHHx rpyrrn 50(1'1) , 50(1&) , SO(ii), a TaKl!te SU(~) 

HapJI.n;y c oOli"IHHMH qiepMHOHaMH BO Bcex 3THX CJIYtIMX B03HHKaIOT 

TaK H83HBaeM!le 11 3ep~HHe" rpepMHOHH, KOTOph!e B3aHMO.n;ettCTBYJOT 

c W -6o30HaMH 't!epes rrpaBHe TOK.PI. TaK, .n;.rur rpyrroo SO( 18) pa3-

~o~eHHe (flepMHoHHoro rrpe.n;cT~eHHJI 256 no rrpe.n;cT~eHHJIM rpyrr­

Illi ID ""50(10) HMeeT BM.U: 

256 = 4· (I6I + I6-I) + 2· (I6i. + I6-~ + I6"' + I6 ~ ) . 

CaMOCOIIpH.lK9HHM OTHOCHTeJil>HO £) X. 5 0 ( 10) '1!8CT:b rpepMHOH­

HOrO rrpe.n;cT<mJieHHJI 2· (I6~ + I6"'- + 1§-i.. + I6 i. ) rro.nyttaeT 

CBepx6~myro Macey. ]erKHMH OCTaroTCSI "I9TIJ:pe OOl:I'tJHh!X H '1!9TIJ:p9 
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sepK8.1II>Hl:lX llOKOJI0HRII ~pMHOHOB, H acKMIITOTl'ItieeKWI eBo60'Aa no 

rpymie :a;seTa $U(3~c npMi HamKX aHepr:wu: He HapymaeTea. 

IlpOB0'A0HH00 paeeMocrpe:ime WISi rpynn S 0( YI'\.+ 2) JI0rKO 0606-

maeTCSI Ha ymITapHHe rpymm SU(ln+1J e yqeTOM Toro, 'tlTO 

$0('-ftt +2) . BKJIIJ'Ia0T 5LJ(~~+1) B Ka'tleeTBe IlO.D;I'pymIH. ,lJ.lm 

rpymm S UC~) B HTore Ta:!OKe nOJIY'laeTCSI -qempe o6I:l'IH1DC: lI tte­

THPe 3epK8Jil>HHX noRoJieHRli ~epMRoHoB. 

B § 3.3 HBMH no)lJlo6Ho paecMocrpeHa HaK60Jiee KH~epecHaSI ll3 

MO'AeJiet!:, npe.J:t.)IoJB:eHHHX B npe~ naparpaipax rJI8.Bl:il - 50(18) . 

HaMli 8'A0Cl> H3~~meTCSI CJie,IJJDitd a Tan HapymeHRI! CKMM0TPRK' ItOr'Aa 

IIOJIY'lallT MaCCH o6HtIHHe H sepKaJI:&Hl:l0 ~pMKOHl:l. IlpK'll:eM paceMOTP0H 

Ta.KO it TrutO:lt Mexa:imsM HapymeHRI! 5 u ( i )i., x u c 1 ) ~ ' KOr'Aa l'!3Ha­

tiaJI:&HO IIOJIY'lam' MaCCH TOJI:&KO sepKaJI:&HH0 ~eptmoHH. 06INHHe ~p­

Ml'IOHH npHo6peT8IOT MaCCH TOJI:&KO rroq..n:e yqeTa pa,ioa:aIJ;HOHHHX norrpa-

BOR: rn.( 16) -=- t n..,( 1 G) ' r'Ae ~ - RSJm6pOBO'll:HaSI ROH-

CTaJ:!Ta CBH3E:. TaIDIM o6pasoM, MaCCH sepRBJD>HHX ~pMROHOB oxa-

3HB8JOTCH npKMepHO Ha 'ABa IIO:pH.ItRa. 6oJI:&me Mace o6bNHHX ~pMHOHOB. 

PaccMaTPl'IB8IOTCH Ta.Rl!t0 BOnpOCH, CBH3aHHHe c MaeeBMH Hett­

TPRHO. B STOM IIO'AXO'A0 HettTP:mIO B sepRaJI:&HHX ceMettcTBS.X UOJIY'Ia­

IOT MattOpa!:!OBCRYJl Macey sa e11eT pa,D;KaIJ;l!OHHHX rronpa:BOR. HMeH B 

BR.DY KOCMOJIOrl'ItieCKHe orpa.mrqemm: Ha MaCCH TmiteJIHX Hei!:TPKHO, 

IIOJIY'IaeM CJie.IJYKl!l09 COOTHOID0HH0 WISi MaCCH npaBoro ~R -60SOHa: 

rn5 raB <. M Wit. < rn8 raB. 
qeTBepTaSI rJiaBa ·rrocBHmeHa rrocTpoeimD MO'AeJIH cyrrepo6'!>e­

,I(}raemm:' OCHOBSHHYD Ha rpYrrll0 5 0 ( 10) • Ilpe.J:t.)IOllteHa MO~eJI:b' 
r'Ae cyrrepcBMMeTpH.R: H JI0BO-npaBaSI npOM0l!YTO'Il!aSI eKMM0TPID1 Ha­

pymaDTCH c noMOlltbll O'Alioro MaemTa6Horo napruJJe';!J)a. Hapyme:ime 

aJieKTPOCJia6ott no.D;rPynnH z pacmeIIJie:ime Mace B eyne.PMYJI:&TliDJJ[a- · 

.I6 

Tax 06HtlHHX ~aeTKIJ; 'AOeTJ.ll'aeTeH IlOCJI0 yqeTa pa.n;KaIJ;HOHHHX no­

npa:aox. 

B § 4.I 'AaeTeH IqlaTRllit o6sop BOnpOCOB, eBSISB.HHHX c Hapy­

me:imeM cyn~peKMMeTPRK, eyrrepcBMMeTP~ MO'AeJifilJ!llI o6'!>e'AM!­

HeHHH H T.'A. 

§ 4.2 noeBHmeH l!S~emm BOnpOCOB HapymeHM 50(10) -CIDJJ­

M0TPHH B cynepeKMMeTpH'llHoit S 0( 10) -MO~eJm z noccrpoemm cynep;­

noTemuraJia. IlpH STOM B03:muta0T BOnpoc, CBR:Sronnrli c HSHa'll:aJil>HOit 

JI0BO-npaBott 'AM!eiqleTHoi!: CKMMeTPHei!:, ROTOPYD H006XO'AKMO Hapy -

lllH'l'.l>, 'll:T06H o6eene'll:KT:b eYmeeTBYJl!IYll acEMMeTpm:J MEllK,llY JieBHM H 

rrpa:aHM. 3To ~eJiaeTe.a: c llOMOlltbll B.e. 2IO-TIJieTa TIOJiett Xl'Irrea, 

ROToputt eo~epuT CmII'JieT rpynnH SU ( <.t) x 5 U(2 )1., x SU ( 2 )R 
' 

H9l'Ilil3apHSHTHH! OTHOeHTeJI:&HO JieBO-rrpaBoi!: 'AM!elqleTHOi!: eKMM9TPHH. 

IIoccrpoeHHHtt eynepnoTe~aJI COOTB9TCTBY0T Hapymemm 5 0 ( 1 0) 

~o 5U(.3)c. ')(, U(1)e-i.. x. suc:i)i., '><. s U(l)rt R o6ee-

ne'lll!Ba0T OTCYTC.TBlte npo6JieM c pacna,noM rrpOTOHa, ROTOpHe MO­

ryT B03HHRHY'l'l> B Ta,IODC MO~eJIHX ns-sa nOHBJiemm CpaBHHTeJil>HO 

~eI'ltl'IX :a;seTOBl:lX TPIDIJI0TOB. KpoMe Toro, STOT cynepnoTeHIUraJI 

06JIE1,ItaeT H T0M H9TPHBHaJI:&HHM CBOleTBOM, ~TO Bee eitaJIHpHH9 IIO­

JIJI, eB.a:samme c napymeHl!eM 50(10) , npH HapymeHHH no.nYliam 

cBepx60Jil.ume Maccu. 

§ 4.3 noeBHm0H BOIIpOCSM HapymeHlitsi cynepeHMMecrpHH H npo­

MeJKYTO'll:HO! JI0BO-npaBoi!: Cm.t.19TpHH B Hamett MO~eJIH. Oco6eHHOCT:bll 

HllJIJl0TCH TO, 'll:TO cynepcHMMeTpl'IH R ~eBO-npaEIB.R: eHMMeTPl'!H Ha­

pytn01lTCH c noMOlltbll O'AHOro MBCmTa6aoro rrapaMeTPe. CymecTBYJ)T 

~ MmimJJYM8. IIOT0HD;KaJia, CBH3a.HHH0 e napymeHl!eM npOM0l!CYTOtI-

HOI 5U(2>)c. )<. U('\) )< SU(2)1,-X 5 U(2)ir. - CHM-

M0'rpmt. IlepBHtt "rrpamt1ll>Hlit!:" MmmMYM CBHSaH c Hapymem1eM 
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$ U ( l ).: , a BTopoli, "HenpaBHJibmrlt" - c HapymemreM 

SU(2.)1, • 0.JlHa:KO B CM3H c TeM, 'ITO O,llHOBpeMeHHO HapymaeT-

C.fl Ta.I\.lKe cynepcRMMeTpIDI, Ill'pa.IOT pOJTh pa,I(Han;HOHHHe nonpaBKH K 

BHepr:im Ba.KYY?vla. lrl'x yqeT nosBoJIJ:i:eT rro:rrytmT:& qiHsmecKH npaBIDTh­

HYID KaPTHHY HapymelUUI. Kor.na MliIDIM''M. COOTBeTCTByron\1rll: Hapyme­

J:IBIO rpymru 5 U(2. )R. , JieiltliT HmKe, H aTa rpynna HapymaeTCR npn 

6oJI:&meM MacmTa6e, '!eM 5 U ( 2 )a., • 
§ 4.4 TIOCB.flll1eH BOnpOC8M HapymeHH.fl 3JIPKTPOCJia6oii TIO.JlI'PYTI­

!lhl u pac01eIIJieHHR Mace cynepnapTHepoB. CyneprrapTHepH o6lf'!HHX 

~epMROHOB ITOJIY'I8lOT MaecH TOJil>KO TIOCJie Y'IeTa pa,I(H8Il;liOHHHX IIOII­

pa.BOK, a IDJieHHO TPexneTJieBHX cynep,llHarpaMM. CynepnapTHepH Ka­

Jm6poBO'IHHX 6030HOB TIOJIY'Ia!OT Macey li3-3a .llBYXII6TJI6BHX cynep­

l(liarpaMM. HapymeHHe 3JI6KTPOCJia6oli TIO.JlI'PYTIIIH Ta.KlK0 TIOJIY'IaeTCR 

rroCJie Y'!STa pa.n;Han;HOHHHX rronpaBOK - .nBYXIISTJieBHe eynep.JXHarpaM­

MH ,ll8IOT OTp:imaTeJI:&HJI!t BKJI3.ll B KBa):ij)aT MaCCH rrOJieil: Turrca. Tipli 

BTOM BaJ!tHYID po,m:, urpaeT aaJimUe y S 0( 1 OJ no.JlI'PynTIH SU C lf) , 
COOTB6TCTByYOllleH KBapK-JieTITOHHOH CHMM6TPHR· l1HTepeCHOe COOTHO­

meHlie no.nyqaeTc.fl .llJll! Mace cynepnapTHepa MlfllliMaJI:&HOH Maccoil: 

:11 l-KBapKa 

~n(me;,m~) ~ sor~~ 80 

Ji1MeroT MeCTO orpaHH'IeHIDI Ta.roKe .llJll! Mace eynepnapTHepoB KaJIH6po­

BO'lffiHX 6030HOB. 

IlaTa.fl rJia.Ba TIOCB.flll19Ha HCCJI6,ll0Bal:IBIO BOnpOCOB, CB.l!3aHHl:lX 

c MaeeaMH Heil:Tplll!O li pe,llKRMli pacrra.n;a.MH f> -Me30Ha B ~eBO­
npaBO cHMMeTpli'IHOii Mo.n;eJIH S U(2 )i.., ><. 5U('l ht)<, U(1 )e,-~ 
3Ta MO,ll8JI:b Be~:&Ma HHTepecHa B TOM OTHOill9H:im:, 'ITO OHa .fIBJIR9T-

I8 

C.fI Hfil!60Jiee npoCTHM 0606018Hll6M eTaH.n;apTHOt!: MO,lleJIH. KpoMe TO· 

ro, ecJIH Macnrra~ HapymeHH.fl JieBo-npaBoil: cIIMMeTP:rirn: HaXo.JXHTe.fI Ha 

ypoBHe HeCKOJThKHX TBB, Ml:l MO:ateM HMeT:& PR.ll Ha6.Jttl.llaeMHX ~eK­

TOB B WH3:K'IeCKHX npo~eccax. 

§ 5.I TIOCB.l!lll6H KpaTKOMY o6sopy BOnpOCOB, CB.f!3aHHHX c 

SU(2.) i.., x SU(2.)12. x UC1)e-i.. -cHMMeTpnei H ee HapymemreM. 

B § 5. 2 Bl:l<mCJie:Im pa.JXH8Il;liOHHHe nonpaBKH K MaiOpaHOBCKclt 

Macce H0itTPIDI0 B JI0BO-npaBO CHMM9TPH'IHOR MO,ll9JIH. c Y'IeTOM 

aTHX nonpaBOK Macca JierKoro Heil:Tp:IIBO paBHa 

2 ( :1. m...., ::. ~ - 1 + _L ~ .e..i M ri.. ) 
M ~ 8. ::n :t "1,2- YY4i 

r.ne m.f) - .JlHPa.KOBCKM Mace a Heil:TpHHO; VY\~ - Macca IIOJI.fl Tur­

rca; M ~ - Ma~nrra6 Hapymemm 5U(2)rt -cHMMeTPim; -i =250 raB. 

IIonpaBRR CYllleCTBe:HHH II]:iH 60JI:&llll'IX (coTilli TBB) saa'!elll1.flX Macc1i1 

IIOJI.fl Turrca. EcJm B Teopmr CYllleCTByeT BTOpoli 5 u ( 2 )., -;rry6JieT' 

TO OH BHOCHT ,llOTIOJIHHT0JThHHit CYlll9CTB0HHW BKJI3.ll B Macey HeliTPH­

HO, KOr,lla .JXHPaKOBCRRe MaCCH sapmtteHHHX JieIITOHOB HaMHOrO Mellli­

me .JlHPaKOBCKHX MaeC H0HTPHHO. B IIOCJI0,llH0M CJIY'Iae C'YllleCTBeHHO 

OTJIH'I8.IOTC.fl OT ,IU>0B0CHoro npH6JIID!teHH.fl H0 TOJThKO MaCCH, HO H yr­

Jm CMe11IHBamIB neil:TPHHO. 

§ 5.3 IIOCB.flll1eH H3Y'!eHH!l pe,ItKoro pacna.na e-- K~J . BH-

'IE:CJI9H BKJIM CKaJI.f!PHHX '!aCTHn B aMilJmTYJIY pacna.na ~ - $J B 

JI0BO-npaBO CHMM9TpH1nIOtt MO,ll0JIH. B OTJIH1Dl0 OT CTaH.n;apTHOii MO­

,lleJIH, r,lle TOJThKO aMIIJmTY,lla .e-12. - 51.,J CYllleCTB0HHa (aMIIJIHTY,lla 

~i., __., S 1t..~ no,n;aBJieHa oTHomeHHeM ms I me- ) , s.n:ec:& HMeeTC.fl 

T8.l0lte aMIIJmTY,!1;8 ~\., _., S~ ~ • ~O II03BO.JmeT BH.lleJllIT:b a<Ixl?eKTH, 

CB.f!3aHHH0 c JieBO-npaBott CHMM9TpHeii H co CKaJI.f!PHHMH '!aCT~aMY 

I9 



1 

H3MepHB IIOJIRpH3a.u;mo J -KBSHTa B pacna,n;e 6 - \(* d • SaMe-

TID;I, ~TO BKJI8,ll; CKaJilIPHbIX ~aCTHU JIB.IDieTCH CYill6CTB9HHb!M ,UaJ!te 

JJ:JI.ll Mace CKa.llffPHHX ~acTHU nop~a HeCKOJThKHX TaB. PaccMaTPH­

Bae'MID1: BKJI8,ll; CKaJilIPHHX ~aCTliU B a.MIJJrnTY.l(Y' pacna,n;a .er - 5J 
B03HHKaeT OJiaro.n:apR CM9lllliB8.HHIO ,l(Y'6JI6TOB TIOJieli XHrrca H B03pac­

TaeT C y:B~eHHeM t~ '2,() , r,ne e - yrOJI 3TOrO CM6IIIIIB8.HIDl: 

OTHOill6HH9 3Toro BKJia,n;a K a.MIIJIMTY.n:e C1aH,IJ;apTHOtt Mo.n:e~ nponop­

IJ,l'!OHa.JlliHO B~HH6 

~ -t.~ i e c. -c ei ~ 2 e -+ 1 ) 112 

m& o 

llieCTaR rJia:sa ~ccepTa.u;lili IlOCBRir(eHa H3yq'.6HIDO BOI!pOCOB, 

CM38HHhlX c MaCCaMli ~aCTKI( B Mo.n:e.mrx o6~e~HeHH.fl. ::11'0 - HC­

CJie,nOBaHHe MaCCOBb!X COOTHOmeHIDl: B 50( 10) -Mo,ne~' a Ta.IOKe 

peHOpMrpynIIOBbl6 HCCJI6,UOBaHHH Mace ~aCTHU. 

§ 6. I IIOCBRII:(6H Hayqemno MaCCOBb!X COOTHOmeHIDl: B 50(10) -

MO,U~. B npe,nnoJIOJKemm, ~TO B Ma.CCOBYJO MaTPHIJY cpepMHOHOB .n:a­

eT BKJI8,ll; TOJJ:&KO B.C. IIOJieii XHrrca 1Q H 126, IIOJIY"t18HO orpaHH­

~eHHe Ha Macey t -KBapKa: m... ~ m.* rrt._; /(1 - ~ ffioJ) '.::::: 
M. ~ rn.,.. Yl'l.s 

~ (200-250) raB, a Ta.IOK6 H6KOTOpb!e COOTHOIDe.HIDl .n;JI.ll Yl'JIOB 

CM6I!IHBaHH:ti KBapKOB. 

B § 6.2 H3yq'.8.!0TCH MaCCH H CMenmBaHRH HeiiTpHHO B Mo,ne~ 

c ~Ciql6THOfi cHMMeTPHeii' aHaJIOr:lf1rnott TOMY' KOTOpaH 

paccr.ra.TPHBa.n:acI> BO BTopoli rJia:se. IIocJie yqeTa neTJieBHX nonpa­

BOK K MaCCOBOH MaTPmi:e npa:sb!X HeiiTpmro H yqeTa CM6mHBamIJl, MH 

IIOJIYliaeM TPH JierKHX Ma:ltopaHOBCKHX H TpH T.fD!teJIHX H6HTPHHO. Mac­

CH Jierrunc H6:tl:TPHHO HMeIOT BH,n: 

rn..1 -;; ml. -::. <. "1.1~c '> 
·~e, 

1010 r)B (1.;.:l.0)713 
\"\ tt 

20 

lm.l - rn~I = <"'l.1~,) 10 10 1'"'~!? ( 10-:i.-1) ~B 

m:,-=. 

1o:i.r~ ~ M~ 

<. '1.12.6) 
101r,e, 

1.Q10 r")B ~ ~M~B 
n"" sor~ 13 

r.n:e <"l1'2~'>cM38.HO c B.C. ;ny6JieTa 5U(2)L., ' BXO,n;.mQero B 

,lli-IL7IeT. Y.n:aeTCH TB.KlKe oueHHTl> y.rJIR CM9llJ!IBaHHH H6iiTPHHO. 

B § 6. 3 lrnyqaIOTCH ypa:sHeHIDI peHOPMaJIHP~OHHoli rpymra 

.n;JI.ll CTaH.n:apTHOH MO,I(~ c O.n:HHM ,l(Y'6JieTOM XHrrca H TP6MH IIOKO­

JI9HHHMH ~epMHOHOB. E~ Cl!HTaTl>, ~TO TeopHH B03MYJJi9HHH H CTaH­

.n:apTHaR MO,UeJrb CnpaB9,D;JmBb! ,no 3Hepr:m1: _, I014 raB, T. e. Mac­

!IlTa6a o6~e.n:mieHIDI, nOJIY'!l!M onpe.n:eJieHHRe orpa.mrcieHIDI Ha Macey 

t -KBapKa H IIOJI.ll ~rca. PaCCMOTP9Ha Ta!Olte B03MOlKHOCTl>, KOr­

,I(a CTaH.n:apTHaR MO,ne,m, OCTaeTCH cnpa:se,ll;Jil!BOR BIL7IOTl> .no MaCCI:il 

IlJra.HKa I.2·I019 raB. · Tor.n:a orpa.mrcieHRH Ha MaCCbl t -KBapKa 

H IIOJifI XHrrca IlOJ!yqaIOTCH 6oJiee CHJIDHRMH. 

B § 6.4 I!pOB9,I(6HO aH8JIOI'H11'.HOe HCCJI9,UOBaHHe xo.n:a KOHCTaHT 

CM3H c aHeprrreii .n;JI.ll ~6TI:i!p6X IIOKOJieHIDl: cpepMHOHOB, a T8.Kl!t9 .n;JI.ll 

cynepCHMM6TPHtlHOro CJIYliaR, ~TO II03BOJifI9T IIO~Tl> orpa.mrcieHIDI 

JJ:JI.ll Mace t -, t 1 
-, -8 

1 
-KBapRoB H 'C

1 
-,7.[6IITOHa. 

::mecb JKe HCCJI9,DYIOTCH ypa:sHeHIDI peHOpMa.n:H3~0HHOtt . rpyn­

Ilbl JJ:JI.ll .Il:BYX ;ny6JieTOB XHrrca n TP6X noKoJieHltli ipepMHOHOB. B 

aTOM CJIYliae 3TH ypa:sHeHHH 3Ha1lli!TeJIDHO YCJIOJKH.lllOTCH Hs-sa CJIOJK­

aoro BH.na Ca.MOB3ru;iMO,neiicTBHH noJie:tl: XHrrca. TeM H8 MeHee i:mc­

JieHHI:ilii aHaJIHS ypaBHelilllt peHO})MaJIHSaIJ,l'!OHHOH rpynIIb! .n;JI.ll IOKa:B­

CKHX H CKaJilIPHHX ROHCTaHT CM3H MOmeT 6b!Tl> npoBe,neH. KaK H 

paHDme, C'tfHTaeTCH, ~TO CTaH.n:apTHaR MO,I(6JI]) H TeOpHH B03MYl!le­

HID1 cnpa:se,ll;Jil!BR BIL7IOTI> ,I(O aHeprHii Bemmoro o6'l>e~HeHHH. Tor­

,I(a MH IIOJIY'!HM orpa.mrcieHIDI .n;JI.ll MaCCH Jier~~ero H6HTPBJIDHOro 
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