
BECCTJIATIIO 
TBHJIHCCKHYI rocY .llAPCTBEHHbIYl YHHBEPCHTET 

Ha npaaax py1w11ucu 

C. r. Manrnsm 

MccneaoeauuH no Teopuu cna6oro 
B3aHMOAeHCTBHH 

_,\,_BTOPEcI>EPA T 

AHCcepTa~nn Ha COHCKaHne yqeHOH CTeneHn 
AORTopa qnrn1rno-MaTe11taTnqecKEX H3YK 

113JlA1 EJlbCTBO Tl311.m1ccl(oro YHI1BEPCI1TETA 
T6HJJHCH - 1966 



Pa 6on BI.IllOJlHeHa B liHcTw1·yrre qrm1121RH Arra .n;eMnn Bay:& 
fpyBHHCROit CCP. 

Hau_pan:rn.eM BaM AJUI 03HUIWM:11eH11a aB'ropecjJepa·r ,n;11ccepTa­
JlHOHHo:fi pa60'l'hl TOB. MaTHHHHa C. r . na 'l'6llfy: ~ MccJi e,LloBaHHSI 

no TeOplHI cJia6oro B3aHMO.LleikTBHSl "' upe,n:c•rnJJJ16HHOH Ba 
COl!CRamre yqenoil: CTenemr )l:ORTOpa cjJM3IUW-MaTeMa'J'HlJecREX Hayr~ . 

3a Il.(ll'fa ,ll;MCCepTaIJ;lBI COCTOlI1'C}l Ha y TJeHOM COBe'l'e 4J1rnni:rec­

l\O' O ~lnTeTa T6Iornccrwro rocy ;1apcTneHrroro yHnnepcHTe•ra 
,, lb ' " J 966 ro.n;a . 

Barn O'l'3hlB rra aB'l'Opetj)epa•r n po CHM coo6m:wn, no a)~pec y: 
T6>i.rnc11, rrpocu. II. 1Ian'!ana.n;3e, J. TrY. 

YtteHbtii ceKpemapb::T:P->LI/: ., /1__, 

Borne.n;nnre n upe.n;c1·aB.ireBBy10 .n;1rncep1'a11,m-0 pa60•1•liJ: rro Teo­
pMH c.ua6oro n3:i1rno.n;eitcTBHa no cBoeMy rro,n;xo,n;y n 111eTo,n;nxe 
ru:omBo pas,n;eJIII'l'n Ha ,n;Be qacTrr. 

)J;JJa nepnoii IIB B11X, BRJI1oqarolll,efi 6oJinIIIIIHCTno pa6o•r , coc· 
1'aB11Bmllx co;~ep•1mmre .n;rrccepTaunH, xapawrepeH <fieHoMeHoJiorn­
i:recrrnii rro.n;xo.n;, Hcno.11r,3ymlll,IIH Banmrnrnee npn6.11nJiteBne •reopmi: 
1;03ru:ym:eBHH no c:ia6oMy nsa1rno,u:elicTBI1IO 11 scp<fleR'rI1BHO npnBJie­
R3IOill,llM R 3Ha.1nrny CJiaOI.IX npo:o;eccOB Clll\1Me·rpllll CllJIDHOro B33ll­
MO.n;ei'foTBJil.ll. 9To'r Jio.n;xo,n; uo3no.1aeT omrca•rr, c e,n;irnott TOqRll 3pe­
Hll.ll ocrroBHhle 3HitoHoru:epnocTIJ, xapa1\TepH3YIDill,IIe c.rra6nre npo­
:o;ecchl c yi:racrrneM a,n.poHoB, n c.n;eJiwrr, npe.n;crtasaHna, sRcuepH­
MeHTaJIDHOC llByi:re1nre RO'rOpnIX B pa,n.e CJiyi:raen MOJ!teT OI'33aTbC.ll 
na.mHI.IM mr.a nponepi:rn crrpane.n;JrnBOCTH •ro:tt llJill HBOH cxeMnr 
CHMMeTpllH a.n;pOHOB. C.11e,n.yeT no.n;-qepRHyTD, q•ro ycuex SU (3)-CHM­
:r.reTp:~m B 4JH3llK6 SJI6M6HT3PHhlX TJaC'l'HU CB.ll33H He TOJIDRO c ee 
BhlBOl(3Mll H rrpe.n;c1rn3;:HnJIMll B O'l'BOill6HllH CliIJibHOro ll SJieRTpO­
MllfHJI'J'HOfO B33Irno.n;e:ilcT.B~IH · 9TJrn ycrrexoM OHa B 3H3 1Jil're.ilbHOil 
CTenemr 06a.3::Ha '1'3Ra>e BhlRO)J;3M, OTHOCJ!Ill,HMCJI I{ cpH3HRe CJia6oro 
B3aHMOJ[eiicTBH.a. Crw3anrroe B 60.Tihmofi :uepe BpHaOIB.HMO n Ji, SU(6)­
ClIMMeTpnn, IWTopaa: IIO.ilO:tneHa B OCHOBY OilllCaHH.lI C.ila6rax npo­
:o;eccoB n nepBrax )l,nyx r,rnBax ;!J,MccepTaIIHll. 

I{ rrepno:tt rpynue pa6oT 0•1•r10cJJ:Tc.a TaRme paooThl, c1'aBalil,1H.: 
cnoe:tt ueJIDI-O HRXOat.n;errne OIITJIM3.%HI.IX yc.llOBll:tl: J[.11.lI ilOJiyqeHHH 
SRCll6JlHMeHT3JibHO:ti: HHqwp11rn:o;11ll 0 pJ1.n;e cymecTBeHHliIX IIapaMe'l'­
pOB <fJJI3llRliI CJia6oro B33HMO,n;e.fi:C'l'BH51. 

B'l'Opaa rpyrrna pa601' CBJI3aHa c coBpeMeHHO:lii: upo6.rnrirnii: 
Rhlxo.n;a 3a paMRII cpeHOMeHOj[OJ'HqecRoro arraJin3a MaTpnqrroro SJie ­
M6HTa B 6opHOBCliOM IIpH0.1IHJR6HJIH ll IIOCB.Hmerra paccMOTperrnro 
poJin Bnicnurx noupanoR. no c.1rn60My nsairno.n;elicrnmo. 

)LHccepTaJ_J:H.ll COCTOWI' 113 BBe)l;CHil.H, u.a•rn rJian, 33K.llf01Jem1a, 
,11;onoJIBe1ura R i:rernep1'0H I'JI.ane H lfeTI.Ipex IIpHJiomeHMH. B BB e­
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,ll; e H H FI RP3'1'1W nepeqJJCJJ eHh1 BOlipOCfil, COC1'aB1rn11rne co,n;epmaHPlC 

;1u.ccepTallJJ.H. B 3 a r., ;,1 10 'l err FI 11 cqiop~1 y::mponnmil ocuoBHhre pr­
BYJih'J aThl .11.11ccepTa1\IUI. 

r JI <l l> a l JJOCBHlll,emt 11'3yY.eHl1lll .l<:'Jl'l'OHJJJil.X B3aHlllO,ll;eiic'r­
HHH a)Iporros Ha oeRoBe Sl' (6)-c11Me'l'p1rn ll -- 3j . . lelJTOHBhle npu­
u,eccnr m1y-crn10TcJ1 Ha 6a:Je napyrne1rnuli SCUi)-cn.rncTpFrn c y'Ie'ro,1 

napymemrn )\OB0.1r,no o6mero nrr;rn, ;\.iI.a JW'1oporo He li1Mee~' ru:ecTo 

ycm1emre pery.JJapHoro npe,n;c'ra1uemw rpy1rn:r,1. 

Pa ccru:oTpemrn or,trn BJr'l trna eTc11 CT3TH'Iecrarn n ]Je,n:e.110M, r,n;e 

,~lJ(6) - Cl:U\Ufe'l'PRR :10JI;1rna xopomo HhlUO.rnHThC.ff. 

I~a1;: nsnec~rno, 11 HHCToam.ee Hpe:ua HC'l' 11 u OiJ.HOI'O :mcJJep11-

MeB'nl .1.i,noro tPait'ra 113 o6;iacm CnlnI'I8CRIIX JIBJI8Hliltl, TWTOphlii 6bl 
upo·nrnope111rn S C (6)-C'lIMill8TJ11111, •rona rrnR 60.1r-,maa coBoR.ynnoci-h · 

pai:!JTJ'fl!HbJX OllhlTHhlX ,n;aHHhlX l-JaXO.ll.H'l'C5.I Jl C'OI'.if3CI1JI (' ee UIJ.B0-

;'\3i\lT1 ll Ii pCJ:f'I\fl33H1U11\Il'I. 

B s :2 pacc::.t0Tpe1-rn j-i.5 J ucpeHopliI1 po BJ, a c.w6oro BCRTop­

Horo rnr:a 6apnonoB, UlJJ'IH<l;l;JJeilHHll)IX J.0.1.lHOC'l'TlfO Cl1i\Dl:C'J'Pl1'lHO:liY 
mm llOJJHOC'l'bl-0 aH'l'l1Cl1MlllCTPH'lBOMY npellC'JaB.11em110 rpylJD:bl ,'-;U(6), 
HapymeHRe:u .--.·rr (H)-cumreTpun yMepeHHo-cHJihHhll\l B;ia:inro,11.eiic'r­

BReM, .ffBJIHll 1 J ((~rnc.a llp01iJ3BCl.TbttOil .'JHHcfIHOii hO:UOJ1Ha11aeii upe;1.­
CTaB.i €IJ}l ii (1,J), (8 .1) 11 (:H ,l) rpy1:11r.r SU (3)XSlJ(2) mi ll}J8A -

crn11Jie1H1li 35, 189, 2so+2so H 4U3 rpyuubJ SU(G). 1Io.1 y1J:eHo 

(S 3) 0606rn;em1c '1eope'.l1nJ "\,J,eMo.1.1w-l'a·no [tij n S/'(6) c1rnMeTpMH: 
·""· neWl'O}JffliTi~ e.u a6 1:J li TOK 6apnOHOB (' ll-l.lleHeHH8M CTpaHHOC'J'll B nep-

l\Oil[ uop.a)\1•c uo yJ;nsan11031y nume 11apynrern1 1<> ucpcrn>p~rnpye·1rn 

'1'0.i!T,I\O_ 3a C<JC'l' npCJ~eTaB:1e1111H (:27' 1 ), RXO,ll,8J.UllX B JI pe,J,C'l'3B.i!8Cll1il 

189 H 405 l'j)Yllllhl SC (6). 
]l)ra pe:l.llhI:IOfO CJl)"'Iail, rwr;G~ 6;l jJl10H.bl Ollli!ClilB:'llO'l'CJl Hpe,1-

C'L'aBJieHJlCM 56, JTO o:rnaTJaeT, 1JTO uapy1ue1111e 11pliBO.ll.H'r .mmr) 

1~ 11epenopm1po1rn<-' F-c1rn:nr 6ap110HOB 01."reTa, He iqrnno;m r' nosnm'-

11 onern1 ro J)-cB~n 11 . 

Taitflill o6pa301\1, mrnecTH hlO (·oouwiuewrn Me;h:.n.y 11e.hTOlJHhlMR 

IiOHCTaH'JaMll TOJWl3 01;'l'e'ra c ll3M8H8BHPM CTpaHHOCTH, xapaKre]J­
Hhle .rr..rn F -cna311, uc iJ8H.ffJOTCJJ l3 uepr.oM 11op.n,a,He uo pact:MO'J · · 

pe1-1 HOlllY Ha]Jymemuo . llMeeT .llf'C'I u T 3K:d...:l~ (' JJCJJ, UCj:llJlJe(::liOC )J.Ml 

,'ill (fi) CJUHf8'1'PIUl C'OO'J'BOll1Cllll81 «B.fl3hlBflIOU~ee 11en:ropHy10 ROH"-
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'1'3H'l'Y Q--+ 8°* + e- + Y-pacna.rr.a c COOTB8'l'CT'BYIOI118H ROBC'l'aHTOH 
~-pacna,n;a A 0 -rnrrepoHa. 

Bee Bex•ropBhle ROHcTaH'rbl. c.u:a6hlx rrepexo,n;oa ,n;eRfJJJJ:e'r-oRTe·r 
paBHfil Hpno ,n;ame c yqemM: Hapymemra SU (6) CHMMeTpHliI yM:e­

peHHO·c1ui;HfilM B33HMo.n;eil:cT'Bne11r ,n;oBOJJ:bHO o6m;ero mr,n;a. · B TJa~'l'­

HOCTJI po:m,n;eHJie TJaCTllll .n;eRyJJJie'rU B neliTpHHHOM ny1rne npJI M3JI,~X 

nepe,n;a 1.1ax tJeTIJpeu1epnoro IIMDyJI:i;cn H,J;eT 3a cTJeT aRcHaJ1I>noro 

TORa. 9TOT BIJ:BO,!l; H3XO,ll;HTC.ff B cor.~ac1rn c OHfilTllMH ITO pom,n;emuo 
HYRJIOHHhlX R3o6ap n HeliTplilHHIJ.X OIIlil'rax . 

~-pacJJa.11. Q--nrnepona (Q- -2°+ e- + v) 'raR.me ,n;omReH H!J:'TH 
B OCHOBROM 3a CTJeT 3nCil3JJ:bHOH lJaCTH TORa. 

B § 4 paccJ1roTpena [ 4,5] JJepenopMnpomi:a c;rn6oro aRcHan­

noro ~'ORa oapHOHOB HapyrrrenneM HMS SlJ (6)-CRMM8Tpll11 YR333H­

HOro Bfilme BJI,n;a. 

B npe,11:rwJiomemnr, tJ'ro A-'roR BXOAH'r B o6m;ee co cJia6:QIM 
BeRTOpHhlM TOROM npe)\cTaB.1eHne 35 SU(6), noJiytJeHo, 'ITO 'reHsop­

naa CTPYRTypa aRcm1J1r-,noro T'ORa He 11reHaeTca. IIpoHcxo)l:HT .lIHlllb 
nepenopMlilpOBR.a aRcHa.llbHhlX ROHCT3HT. TaR, B 'I3CTHOCTH, ,n:Jia 

OT'HOmemrn ((]A I Gy t a!l.cnaJJI>Ho:ft JI BeRTopnoil: IWHCT'3H1' ~-pacna)l:a 
Bef:hpoHa lli\188'1' M8CTO COOTHomeHJie 

(OA/Gv) = - ~ (J-2q1 (189 1)+2n1 (4051) ), 
, n . 3 

r.n:e al (1891
) li C/,1 (405 1

) - - aMIJJIIl'J'Y.JJ;hl HapymeHHJI CJIMM8'l'PRII c 

cooTBeTcTsyrorn;mrn TpaHc<fiopMau,rroHHIJMJI cnoitc rnaMJI . CpaBrreBHe 

3Toro OTHOill8HliJI I' Ollhl'l'OM .n;ae11 paByMHfilit MacmTa6 HapymeHF!.ff 
SU (6)-cHMMeTpnn. 

ToT <fiaR'r, TITO arwnanna.H JWHCT3HTa B nepno:r.r nopirn:Re no 

HMS nepeHOPMHpycrca JIHITII> sa ctJeT CHHrJie'rHblX npe,n;cTaB.ll'emrii 

8lJ(3) Ii 3ItenepHMeHTa.uHaJI ne,nHuHa wro:f:!: nepeHopunpOB1m 

(----20%) COOTBeTC'fByeT MaCIIITa03M Bapymemrn CHMMeTp!Uil. B nep­

HOl\I nopu,n;:irn, yrrnBhlllae'r Ha 'l'O, TJTO T3RRe npe,n;cTaBJiemm ~oJimHT:.I 
nXO/l:HTb B aapymerrne S'U( 6)-c1rnMeTp1nr, 'ITO no,n;Tnepm,n;aeTca Hx 

pouro B MaccoBoM pacmemrn1rnn cynepMy.1i;T11 rr.rreToB SU( 6)-mrn­
MeTpHH. 

Ec:.rn aRCH3.JMifilii 1'01' 6apli!OHOB BC BXO,ll;li!T B o6m;ee C V~ 
TOIWllI npe,n;cT3BJI8HHe 35 SU(6) (§ 5), TO HMeeT MecTo ero 3Ha-
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lJH're;n,na.a 11epenopm1poBirn· IIo.-tytieHhl coo•momemur :are,m,n;y a1wn­

a.11J>HhlMH ROHC'r3H'!'aMH 6apuOHHliLX 'l'OJWB [5]. 
IIepenopMHpomrn GA ii 3'J'ON e.lJyqae 011JITr, np0Hcxo,n:i1·r g;1 

Ctf8'1.' Cirnr.rreTnhlX npe,RC'l'<1BJl8H11H 8{! (3) (np8,ll:C'l'3B.ll:eHJie 405
1

) • 

B § 6 II3y'leH [5] c.iraOJ>IH ne1t•ropHhlH TOR :r.ie30HOB B napy­
meBHOH SU (G )-cnmre•rpnu. B 0•1•.11;pu1e OT cJiytIMJ c 6apIIoHa)rn 
napymenHe ne TonRo uepenop:arn pywr F · CBJISI> rICen.n;ocRa.rnpnhlX 
M830HOB OR'l.'e~·a (sa C'le'r upe,n;cTaBJI8HTIH 27 SlT(3)), 1:10 M npirnO)l;FlT 
R uos:n.rrenuro D-cna:rn. .Il,.II.a cJiyi:raa K:J. 3-pae11a,n;a a·ro osHa11ae·r 
nepenopmrpoBKY cj)OpM-<f>aKTopa f + H nn)I;y:u;nponamrn napyme­
nHeilI CHMilieTpHII qwpM <f>a1,1opa f _. Cym,ec·rnem-ro, -q•ro ecu upe,n:­
cTaBJleHHJI 27 SU(3)-c1rnl\reTpHH ne yira c·rnyroT B Hapymemrn, ·ro 

D· cnasn :ne J303HHRae'r, H H313ec'rHhlH napaMe'l'P ~ = j j f + panen 
HyJiro . i:ho II03BOJwe•r AYMaTI>, lf'l'O sHaqemrn I; ,il:0:1u1tHo 6hl'l'I> aRcue­
pmreH'ranno otieHJ> 6.111s1w r.: ny.1IIO· C ::i·1•ofi TO'IRH :3penna npe,n;­
cTamrneTca na;.r;,nfilM 60.lJee •Jo•moe 113Mepemre BeJrH'lHHTll I;. 

IloRasimo [7], 11·ro ,11.;w o)l.nosHa•rnoro 3RcnepnMem·a;rr,noro 

011pe,11,e;remur napaMe•rpa I; nan6oJiee a'1J<f>eR'rHBHDIM a:n.rneTca: II3Me­
pemie 3HaJ>a lI Be.ilM'lllHLI upo,n;O.lJJ>HOE IlOjrnpnsa:u;nH µ-Me30HOB 

K µ 3-pacna.n;a (§ 7). 
IIpoBe,11,emu:Je B noc.1e,11,11ee npeMa <iRCJJepIIMeH'l'hl no Hsyqe­

HH10 npo,n:o.11I>noii 110.1.apnaaunn p.-Me3ouon [(µ3-pacna,n:a [8,9] uus­
JJOJJH.11H rro;ryqnTll Ha,11,e:i1.rny10 1mqwpMauH10 o rwpailre·rpe ~, 11eu1qilna 

n:o•roporo orrnsa.rracr, 6;rns1toi1: K ny.1no. 
B r ,;rr an e II FI.cMe,n;yro•rc.a a,n:ponHrll.e pacna)W 6:~pnonos rm 

6ase SU(6)-cuIMeTpHH J1 B cxrMe rf (I 2)-<;11~rneTpl1H ('l.'0 1JHec, ee 

no;u:rpymrn: 8 U( 6) w). 
B § l B upe,n:llo;10,Ke1rn11, •rro .rrarpa11muau c.t1a6oro Bsa1rnu­

;u.e:ilcTmur a,n;ponon upeo6pasyeTc~r uo pery.:r::qmoMy upe;i,cnn:rnmno 
rpynaDI SU(6), c 11cnoJJJ>sonaHHeM. CP-11nnapu<~11·moc·r11 110.;iyqenhl 
cooTnorneHmr i\LC.l£.1LY S-uo.-iHO.RhIMlif 11;1u.~wry.rr,aN11 a.n:p011rrwx pacnn ­

;n.o:s 6apnOHOB [IO] 
(A - > pr.-)s = - (~- _,.. A7t- )g = --VS(~+_,.. pit -)g , (1) 

naxo,n;am,tieCJI B cor.JaCWH c Ollnl'l'Jlhl~lll .~ , aHBJ:iL\1 1!, a 'HlRJite COOTHO-

rnem1e (A - 111C)s = - VI') (Q- _,.. E0 ':'7t-ls . ., 
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.i{po:Me ~·oro, tilliee•r '.l1ec·ro pa:Beirc'l'BO : 

(~+ ...+ 11.n+)8 = o, ( l ') 

oo'.baciunomee 6e3 rrn1ui:x-:rn60 ;u:o110.1IHHTe.11:I>RhIX npe.n;llo.1Iomemdi: 11 
M0,11,e.-ie:l!i: ,n:airno usnec·rn@ii rpa1tT o·rcyTcTBIIlI acmrneTpHH n pacna,n:e 
~+...+nn+. SU (6)-cmrne1'p11.a ,Il,eJiaeT 011pe,i1:e.11eHnhlii BDI6op Me;n.JJ:y 

)~By Ma ,11,0II ycRaeMMMH •mcnepureHTOM B03MOJKHOCTJIMH' CB.H33HHhIMH 
C OpH8H'l.'3 IJ;HeH '1'peyr0.111HIIIW I'e.u-l\faHHa-P03f'H<pen,I1,a, npe,n:cr;n -
3nTRa.ff Tinc•ryro P-BOJIHY n ~+ ...+ ·117t+-pac11a)le. 

B nacToa:mee npe~rn yme ony6.rn:RonaRI>I 3Rc11cpmi8R'1'a:11r,Hble 
p a6o·rr;r [11, 12 l, yRaShlB::Jrom,ne i~ Jiom,:iy a·roro npe,n;c&a3aHmr. 

Ha. lIShll>C MO,I1,e:u1 rIIITO'l'e'r1necH1x rrnapROB uo,;ryqennoe pa· 
BeHCTJlO (l ') S.BJIHe'fCH CJie)l;CTBHCJ\l HCB03M0jli'.HOC'l'H HCnycKaHHH 
cTpanHhlM RBap1..:oM n+-MesoHa 11 MO,lii.C'J' 6bITb nou.:-1·ro, ecJTII RBap1rn, 
.,nxo;rnnrne" B COCTaB 6::tpY!ORU1l, D<ficpef;'fllBHO C.lla6o RJIHlIIOT ,n;pyr 
B.a )J.pyra. 

B ~ 2 paccMoTpena yc•Jo:fi1nrnoe·n 110.1y 'Iel:IHDIX BDIBo,n;on o 
8-BOJJROBIJX aMITJJIITY,lJ,3X a;i:pOHilhlX pacna/(OB 6apnOIIOB c ~·Qq}(}l 

3peHna 6o;rer oon{PI:S. Tpanccpopilrar.t;HOHllhlX cnoil:c·rB JrarpamrnraHa 
cJia6oro B3:lHMo;n:eficTBm1 a,11,ponon [13]. B upe,11,rro.iroateHHII, 'I'l'O 

:JTOT Jiarpammrnn JIB."LfleTClI npOH3BO.'£MfOH .ilHHeHHOH ROM6Irnauiornit 

npe;!!;cTaB.'IellllU 35, J 89, 280+ 280 H cl05 rpyllllbl SU (6) (rrTO 
cooTBeTc•rnyeT rnuoTe3e uepe:irnoJKemw a,11,poHHJ>IX TOROJJ), no&asaao, 
i:r•ro Han6o;ree BamrrT,TH BT>TBOi\ SU (G) cHmrerp1n1-- (l 1)-ocTaeTcJI 
n cn;re; 1meeT J1Iec1·0 TaKn>e xoporno eor.11acyromeeca c onr,rroM 
COOTHOJneHIIe '.l.'peyr0.11bHIIRa l'e.rrJI-1\IIaHI:ra-Jbr H COOTIIOilleHHe 

- (Q- _,.. 2°~f1t-)s = 2V2(A ~ p7t-)s -V3c~-~nlt-)s . 

y TieT B.'llllIHH.H yMepeHHO-CH.lI1HOf0 i1sa1rno,n:ettcTBH5I Ha 8-B0.11-
HOB@:e pacIIa)l;bI oapHOHOB rn 3) TIOK33b!B3CT (141, 1JTO OTjlHlJHe OT 
11YUI R03cpcp1n:i;HeHTa aCHMMeTplHf ·n ~+ - n + lt+-pacnMe (ROTOplliff 
~JRcnep:i:rn:eH'raJibHO Ma.1I), '1'0 eC'l.'b up:i;rnecb 8-BO.lJHOBOfO COCTOlIHRJI, 
o6a3aHo HapymeHnro 8U(G)-cmrneTpnlf yMepeHHO-CHJJbHhlM Bsamro­

,n:e:i\icTBneM· 

OTI;;roaeane o·r cooTnomeH:HH (1) •raro.r;,e cna:saHo c 11p11Mecn10 
S-BOJIHM n ~+ ...+ nlt+ -pacna,rre. 'l'o 06cToa•1•eJII>CTBO, qTo 3TH o·m.rro-
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B:eHJI.l! npn cpaB:iremnr c Ollhl'I'OM oRa311Baro•rc.a :Ma.11r,n.nr, yltaat.rnae~ 

na MaJIOC'l'b napymemur SU(6) ClilIMeTpHII· 
BMecTe co CKaBaHHii!M B1Tme, a•ro o6c·ro.aTe.lf.I>CTBO Mom.no noc­

TaBH'l'h B COOTBeTCTBIIe c MO,JJ;e.u.:r,ro I<BapROB, HMeIOurHX 60JlbID'He 
MaCChl II ,ll;Blil1EtYilflIXCJI B nry601wii IlOTeHI11rn:n.noit irne TaR, 'J'fO 
OHH a<flcfleRTIIBHO cJrn6o BJIHJIIOT ,JJ;pyr Ha )(pyra. TaKa.a xaprnna 
He3aBIIClIMhlX imapROB JJO,ll;CM3bIBaeTCJI lI cnTyau;HeH c 11rarHHTHT:iCMI1 
:MOMeHTaMn 6apIIOHOB [15]. 

Ilo.u:yqenHMe peByJii.•ranr ,n:e.llaIO'l' 'IpeBBIJ•rniino BamHo:H BaAMY 
oxonqaTe.tn.noro :mcneprr:MeBTa.1n.rroro BIJ.acHem1.a op6:wraJii.Horo 
COCTOJIHBJI B ~+-+ nn+-pacna,n:e l2I 3Ha1JHTeJibHOfO yBeJrn:qemrn: TO'I­
HOC'l'II B H3Mepemur uapa.MeTpOB :-i,npOHHiiIX }Jacna,n:oB ~-r:rrnepOHOR. 

B § 4 II rnaBIJ n3y11mo~.·ca <floTOIIHI>Je pacna,JJ;lil 6ap:rronos c 

n3:MeHemrnM cTpaHHOCTH B!!!..B' + y. 
Pacc.MOTpemrn smx npon;eccon ne,n:eTc.a Ha ocHone SU (6)­

CHMMeTp1ur B npe,nnO.U.OJReHIJJIX, aHaJIOfiFIHiiIX upe11JJ0.1I0.iKeHHlIM § 1. 
9JieR•rpo111arHn'moe JJOJie onHChlBaeTc.a peryJmpHllIM npe,n:cTaB­

.rreHneM rpynnIJ. 
Ilorta33HO [16], 1ITO B npe,n:eJie s u (6)-CHMM6TpHH <floTOHHhle 

cJ:a6hle pacua,JJ;hl B c ex runeponos ORTeTa H.JJ:Y'r c coxpaHeH:rreM 
11e·rnOC'l'H, 11'1'0 CTaBlI~' 3a,n:aqy 3RCI1epHMeHTaJfI>H0f0 HCCJie)l;oBaHII.ff 
acltMMeTpHH B TaRHx npon;eccax. 

SU( 6)-c:rrmrn~·p1m npe,n:cRa3hlBae·1· ·ra:rtme, l!TO n pacna,nax 
g- -+ 8*-y Ii Q- -+ s-y ,ll;OJI.atHIJ OTCYTCTBOBaT:b El -nepexO,n:hl, H,ll;YIIIHe 
c HecoxpaHeHHeM 'IeTHOCTH· 

Bo B'l'Opott t1acTH II rJrnB:IJ paccMOTpeHiiI a,n:poHHliTe pacna,n:hl 

6apll:OHOB B cxeMe ,,BHY~'peHHe HapyrneHHOD" ff (12)-CHMMeTpHH 
(nur, TOlJHee, np1rneBnTeJii.ao R n3y11aem.rM ,,1wmrneapn:IJM" npo-
1~ecca111, ee uo,n;rpynm.r W-cnnna SU(6)v.;). 

B § 5 H3y1IaroTca necoxp:rnaronr:rre 'IeTHOCT:b (H. 'I.) aMrnrn­
'J y,n;li1, ){JI.!I S-BOJIHOB:IJX 'iacTefi RO'l'Ophlx n §~ 1 - 3 Ha 6a3e cTaTH­
qecRbil SU (6)-c:rrmreTpliIH yme no.u:yqena 1rn<flop;1rn:a;:rr.a, corJrncyro­
nraac.a: c onliI'fOM. 

B 3TOM cJiyqae ~·paHc(jlop:aran,liIOHHhle cBoficTBa ,,cJiaooro" 
mnypnona ecTeCTBeHHO H O)lH03H3lIHO lf>nRCliIPYIOTC.ff Tpe60BaHneM, 
1IT06hl OH npeo6pa30BIJBaJrca no rrpe,n:c·ranJiemno 143, 6y)l;yi:rH nceB­
.n;ocxaJiapoM H rnecroil ROMTIOHeHTO:fi BeR~'opa 8U (3). 
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~eTauJioe paccMoTpenue I 171 rroRaRIJBaeT, 1no B ycJJonirnt 
(] P-rrnnap.HRHTHOCTH ;'\.Jrn nepexo)~un ORTf'T-01;TeT B03HWRaeT TOJibJW 
F-CBJ.13b uapHOHOB, 11'1'0 03BlPJae'l'. !JTO nee COOTHOllleHHJI (1) ]Ielli){Y 

S-BOJIHOBJiJMM a11ITI.llH'ry,n;a11r11 a,n:pomrJ?JX p::i rn a,n:oB 6& prrouon OI\TeTll 
H paBBHCTBO (1 ') OCTal{)T('H H CH:Je. 

CooTHomeinre (A-+ p1c)s = - ;-i-(Q-~3°*1c)8 o6o6m::i-
v 2 

en.a: c yirwroM D-nOJIHT:if B Q- -pacua,JJ;e. 

Cyil]eCTBemrn HUBhlM ::11011eHTOM, 06J.r:'lllHHhrn peJIJ.I'l'Hmrna11.nFr 
SU (6)-CHMMeTpiur, B OTnomemrn IL Y. a:u1LnrTy!r. JIBJI.ffe'l·c.a: Bhlno,n: 
o 'l'OM, 11To nee a,n:poHHT>Ie pr.ura,n;!lI Q·-nmepona (n- -+ :\/(- , 

- 0 

Q--+ 3° Tt- ) 11/\Y'I' c roxpaneHTrf' ll 'ICTFIOC'l'l l (TO e(''J'[, '.l'OJil>IiO B 

J>-BOJIJie). 

lT ponepn a :rroro n pe,71;m; a3a mr.rr 1, pe;\cTa1~.1 ne·r HecoMI:J en Hfiliil 

HHTepec, 'l'eM 6oJiee, l!TO OB IlO.[y11eH BllfeCTe (; )\]lynrnH, COO'l'Be'l'­
("J"nYIOH~HMH ,u;ei1c'l'BJ11'l'C.!lhnocTi1, HIJBOJl3MH o H. TJ. aMJIJ!HTy)l.ax a,n;p0t1-
Hii!X pacna)l;OB 6apHOHOB . 

1I•ro 1<acaerca coxpa11J1roin;i1x lJeTHOCTJ, (c. 11.) :i.uu.rn'l'YI~ i:l'1'11X 

p:1CIJa)I,Ol3 rn~ (i, 7), TO Bhl60]J COOTDeT<"lBYIOHl.Cf'O ,,CJra6oro'· mny­

J)lilOHa B cxeMe tr (l 2)-c1rnMe'rp1111 (1rnpo•1~;u, i;aR. 11 n cxe.ite SU(f3)) 
HeJnsa upo:mrnecTn Ol\Ho:m:i rn:ro. 

Mo.mHo pas.l!HllilTT, AHe no:rno;m10cTn. 

Ilepna.a: B03MO;l\HOCTT> COC'l'OH'J' B TOM, 'ITO Ba l lHIYPWOH (06Jia,ll;am ­
nrn.ii Hy.lJ:eBhlM •ren;i pexmrn Y.'lbCOM) EC pacli pOCTp::lHJIIOTCJI YCJ!OBH.ff, 
CBJI3aHHhle c 11p1n1Ie11eHueM ypaHrreBHli Hapni:arrn-B1unepa R peaJih-

HIJM qacnuI,a;\1 :B cxeiue ,,BHY'.rpem1e nap~·mennoii" U(l2J-cmrne1'-
1nnL Tor,n:a on Mo.trre·r sxo,rr,11~'1 n npeif,CTan,iem1e 1'13. 

JJ:pyraJI B03Momrrocrli cocTci11'1· ii ·1·0111, '!TO ,. cJia6.1,r:li " wn ypHoH 

B OTHOIDeHHJJ Tpaa clf>opM<!TI;llOHRT>rX CllOH('/fB { (12 )-Cl!MMeTplHl pac­
('Mll:rp1rnaeTCJJ r-:ar.: upe)J;eJibHhl!i: c.1 yrrniJ: pea;r1Hh1x qacTliif( - Tor,ii;a 
ero HeT B llp8.JJ:C'l'ilBJif'IIHH 1,13, ' 1I OH .w.na;eR npeoupmio:iIJH3Tf,C}l 

JIO BbJCffiHM npe,n:cTaB.lJ:Cil.lUrn (J ( ] 2) (4212 ll .i940J . 

fiepnaJJ a.JJnTepmlTnna 11p11noi(11T l~ c ;1c AYIOnrl'l:i1r coo·r·rromem1m1 
~mm,n:y c. 11- ann.rnTy7\a ~rn a,11.J1nHHhlx pacna)J;01i 6apRoHoB [l7l 

4 (o·- -:: o*--) - I / 3 (P" _,.,o -) 
- ... ~ _. '"' c. 1r.- - V . ""' ~ !!.: 1t p (2a) 
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5 (Q- -+A.Ir),,=ot/6(~-i+-+n7t+)11 (26) 

l~ (~~--+ Z0
;C)p= l/2/;(A-+p7t-)1, - 2(~- -n7t- )p (2B) 

V2(~+ - p1t0 )p = 2 (~- ->- n1t )p + V 21s (A-+ p1t-)p (2r) 

5 (:E:--+ A1t-)v= · V3/ 2 (~ -+n7t-)z,-2(A-+p7t- ) 11 . (2,n:) 

Mom.Ho noKa3an,, lJ'fO 3RcnepnMem'a.uHo npoBep.a:eMIJe B Hac­
'l'o.amee npeMa cooTHomemrn H3 (2) 11poTnnopelJa•r oIIr.:rry. 

06pama.a:CI> JW BTOpo:li n03M01KHOCTH, CB513aHHOH c qrnrwnpo­
BaHH0M ,,c.Jia6oro" mnypnona B Bhlcmnx npe)J:cTaB.JieHn.a:x (4212 :a 
5940) rpyumr U (12), yRameM, 11•ro ,n:e'l'UbHOe paccMOTpeHHe [18], 
npoBe,n:eHHOe B § 7, TaKJRe npnno.u:wr R cuornomemu1M, naxo,n:a­
mnMca B npoT1rnopelJnn c onnr·rn1rnn ,n;aHIIIill\Ii'J . 

Ilo.JiylfeHHhle B §§ 6, 7 pe3yJlb'faThl ll03BO.JIJHOT ::\3KJII01IlIT:h, 

'ITO II paMKaX u 02) (SU(6)w)·cnn1e•rp11n OTCYTC'rByeT y,n:oBJieTBo­

pnTe.lll>HOe OUJ!!Camrn c. lJ. a:r.m.JIJ!I'l'YA a,n:pOHHii!X pacna,n:oB 6apHOHOB. 
O,n:Ha1w cJJe,n:ye·1· no)J,treprtHY'rn, 'ITO np11 pacc.uo•rpeHHH c. lJ. 

(P-BOJJHOBhlX--,n:irn nepexo,n:on OKJ'eT·ORTe·r) aMilJIHTy,n: HHcpop11an.H.a, 
IlOJIY1l8HHa.!I 0€3 ylJeTa m1pymeHirn CllMM8'IplH!, Bpl'lBO,ll;.fflII,ero Jt 
MaccoBhlM pacmeuJienmrn, np.a,n: JIH Mo.m.eT c;1ymnTr, :rcpwrepneM 
peauHOCTH TOH mrn: HHoli cxeMnJ cHMMerrpn11. 

B ,Ii;Hccep•rar(n:n: np::irne,n:eH npn111:ep, HJIJIIOCTpHpy1omnit 3'1'0 
06cTo.a:TeJI1CTBO. 

Y~1eT .me napymemrn cHMMeTpHH y:uepenno-cmn,HIJM B3arrMo­
,n:eiic'rnIIeM, :rrnK npamrno, ne upnno,n:nT R upa:rcTRlJeCRH n;eHnott 
Irncpopru:an.nn, IWTOpyro ::IIOJRHO upoBepHT1 Ha OlILITe. 

1ITo rtacaeTC.!I S-BOJIROBhlX aMmrn·ry,n:, ~·o cOO'l'HomeHH.!I ,n:Mr 
HllX f!;ame B HeHapymeHHOH CHMMeTp~UI upe,n;cTaBJI.!IIOT npaRTII'I6CRH 
n;eHHYIO :irn<iJopMan.mo H, It3R l\I1J BJilfl:8Jill, CJiyJRaT (mip.a:,Ii;y c HH<iJop­
Man;;re:i;i H3 06.rncTll CHJibHOro ll 3JI6RTpOMarm1THOrO B33llMOf!;eiicT­
BHH) aprpreHTOM B non3y Toro, 'ITO STT(6)-c:nMMeTpn.s: .a:n.irJ:reTc.a: 
xopom1u1 npH6.1rn.m.emreM ,n:ur 11sylJen11.a: CHl\IhTX pasHoo6pa3HhlX 
CTaTHlJeCRlIX .a:BJI6HHH c ylJaCTH6M a,n:pOHOB· 

B r JI a Be III H3JIO:ilteHhl pesy:rbTanil pa6oT [19- 21], uocBa­
meHHhlX HCCJie,11,0BaHIIIO muep<flepeHD,lIOHHIJX .a:nJiemdi, HMeromHx 
:MecTo npH npoxoa:t,Ii;emu1 n ylJKa rreii•rpaJinHhlX K-Me30HOB lJepes 

IO 

'J 
I~ 

BemecTBO, c TO'tJRH spenrra Haxo.m,n:emr.a: HaHOOJiee OII'l'HMaJibHii[X 
ycJioBni!i upone,n:errmr ancnep1rnenTon no oupe,Ii;eJieRMIO Ba.mnoro 
napaMeTpa <iJH3HRH K0-11Iesonon-3nar~a pasHOCTH Mace Am=m.s --rm 
HX ROpOTROlKIIBYmefi (K.0

) ll fl:O.IJI'OJ!tlrnymett (Ki0
) IWMIIOHeHT. 

3naaJie Am (i.ar~ llO BeJ1nlJ1rne, Tali. II uo sna1ty) cymecTBeHHO 
,n:JI.a: no.JiylJeHH.!I HmfwpMan.n: o p.a:,n:e JJ;pyrnx napaMeTpOB cp:n:3HRH 
CJiaooro B3an10,n;eficrnn.a:, 'lHCJlO IWTOPii!X IIOCJie OTJ{phlTJUI B 1964 r. 
<iJaR•ra Hecoxpanemm CP-tJe•rnocTH B Ki-> 2rc pacua,n:e 3HalJn:•re.i1nHO 
B03p0CJIQ. 

J(e'l'aJI1Hoe paccMO'l'perrvie (§ 1) noRa3Ii!BaeT, tr'l'O amrnH3 Me­
TO/LOB, npe,n:.110.meHHhlX anTop0]1 M.!I onpe,n:eJieHH.!I 3Har;a Am ,n:o 
OTRphlTH.fI napymerrH.a: OP-HnnapnaH'rHOCTIT, ocTaeTca B cH:ae c 
y•rn·roM STOro napymeHmr. 

B § 2 pacC}IOTpea Me'l'Oll: onpe,11,eJieH11.a: :maRa Am, ucrro;ii:r,3y­
romnii npoX0,3;,)l;eHne ,n;o.rrro.;&nnymeii: EOMnonem'hl ne:il:Tpa.111HI:.IX 
K-Me30HOB lJepe3 napy Jl.1JaCTl'lH II3 pa:rnoro BemecTBa r22] c TOlJRH 
3pemr.a: npHMeHeHH.ff TO.lIC'l'hlX 11.iiaC'l'HH, HeOOXO,ll;fll\IOTO II pea.'JbHOH 
:.m.caepHMeHTaJibHOH CUTyarr,nH ,ll;JIJI yBeJIHTJ8HlI.ff BhlXO,Ii;a perenepn­
pOB3HH:&IX Ks0 ·M830HOB. 

IloRa3aHo (19], lJTO cymecrrneHHOe yneJin11enrre Bn1xo,n;a 
.K /' -l\I830HOB 3a ClJe'I' llCll0.1Ib30B3HH.!I TO.l!C'T'T>TX nJiaCTIIH coxpamre·r 
npaRTH11ec:rcyro B03MOiKHOCTb oupe,n:e.Jiemrn: 3HaRa llrn, ue cmrma.a: 
OCII;HJIJJHJ]llOHHOrO acpcpeRTa. 

Haibena 3aBHCIIMOC'Ib 'IlICJia K. 0 -Me30HOB, ,ll;BH.myurnxca: B 
HanpaBJieHHH nepBonatJaJI:r,noro Ki 0 -n rum nocJie Bhlxo,n:a H3 uJiac­
nrn, OT ·ro.irmHHM Il.llaCTHH, paCC'l'OHHH.!I MeJR..II:y HHMII, CKOpOCTH 

K 0 -ny11:rca H xapaR,.repHC'IRF.: nsarrMo;ii;e:ttcTBR.a: K 0 
II K 0 -Me30HOB c 

a:,n:paMn Bemecrna nJiacrnn. CooTBe'l'CTBJIOma.a: <iJopMy.Jia 6nrJia 
HCilOJl.:b30BaHa B 1964 ro,n:y UpliT aRcrrepnMeHT3JI1HOM Ji!3MepeHHH 
B8JJJit[lIHiiI H 3H3I\a llrn [ 2 3]. 

YlJeT IwneqrrocTH TOJJmHHhl nJiacTHH no3BOJJ.a:eT npe,n:JIOlRHTL 
(§ 3) MO,n:HcpnRan;Hio sRcnepHM8HTa no onpe,n:emrnnro 3HaRa Am Me­
•ro)l,oM )l;Byx Il.JI3CTHH, COCTO.amyro B H3YlJ8HFIH 33BHCHMOC'l'H lJHCJia 
!l;BYXIlHOHHhlX pacna,n:oB OT •ro.JimHHhl O,ll;HOH H3 Il.JI3CTllH llpH COB­
MemeHHhlX rn1acTHHax . To.Jim1rna ,n:pyro:tt u.JiacTHHhl BfilcIIpaeTc.a: 
ODTHM3Jl1HOH (x '.::::'. 2.5 L, r,n:e L- pacna)l;HiiIH npo6er K.0 -Me30Ha) . 

.Arraurn rroKa3IiIBaeT, 11To B G'rOM BapnanTe co3,n:aroTc.1I ycJio-
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nna, oJiaronpn.a•rB bt\3 )I..JJS pa3.IJPielHJ.H 3Ha1ta .lrit iJ;a1&e nprt ·ra1rni 
M3.JhlX l.icpl, 11 pn RO'l'Opf)IX o6hT1JH3H IIOCT3H(l'BJ{3 onnrra [22' 19 l 
oJta3IJBae•rn.ff He 9<jl<fiewmBHOff (.lcp- c,iJ;Bnr <J:>a3 Me,11,n,y K,0 -Bo.rna;1111, 
R03HHI(IDH11.H R pa:rnnrx 11.llacnurn x; .lcp onpe)l,eJiae•rc.a 1repe3 aru.u.im-

·ry,n,hl pacce.aHH.a Ha ByJieBOH yroJI K 0 
JI K 0 

- Me:rnHon Ha Hi-J;pax 
nem;ec'l.'Ba u.JiacT1rn) . 

Oco6eHHO BaJRHO, 'ITO 
R pHBhle, COO'l.'B8TCTB y1om;ne 
mreroT K3'IeC'fB8HHO pa3HYJO 
II.iTaCTilHhl· 

upn Ta1w.lii noc•1'aR01n•e aJrn11epH11reH'J.'a 
upo·rIIB0110.u.o;&HfilM 3HaJtaM 11rn/Acp, 

3aBJf CITMOC'fl> o~· nepeM8HHO.lii 'i'OJ1IIJ;HH1,J 

Ilpe)l,.'IOJReH ]] MCC.Ie)l,OB::IH [20j (~ -l,5) M8'J'Oi-J; onpe,n,e.llemui 
:rnaRa .lm' OCHOJ3a.HRIJH Ha H3yIJeHirn: JI8IITOHH@X pac11a1wB ]( 0 -ru.e­
aOBOB, npome.n.mnx 6e3 O'l'IOJOHemia: 1Jepea O)l,UY 'l'OJICTYIO U.lJaC'J'JTTIY· 
9TOT Me'rO/( llpe,n;c-raE!l.ffe•rc.a nan6o.iiee Ha,n;elKHhlllI npa orrpe,n;eJie1nm 
sHaRa <lrn , n6o OH JIHmen Tex Heonpe,n;e.;renHOCTeli, NO'l'Ophle n 
OTI@'l'e c )(By111.a JlJiaCTl1Ba11rn: CB.!l.331Illl c 1rn<J:>opMaD,Hei1 0 3HaKe 
.im. Heooxo)I,:rn.rne 3)I.ecb 3Hamie <J:>as!ll cp K.0 -ilOJIHfil, reRepnponau­
HO:Fi B IlJiaCTJTHe, MO~Jte•r OfilTJ> UOJiy'IeHO Ha OCHORe HMeI-OilllIXCH 
)~R.HHfilX OllfilTOl~ uo pereHepaIJ;1m K.0 -Me::ioHoB B pas.HJ'IHJilX ne­
m;ec•rBax I1 aaairn:~a pacce.amrn: _K + .. l1 f(- -Me!JOROB Ra 5I)Ipax cfJO'J'0-

9MYJIJ>CII:fi. IloRa3aHo, lJTO o6e rpynDbJ )l,aHHhlX 11pHBO,ll,.II'l' K 6Jma1;101 
:JHa'IeHH.IIM ,n:.rn cp (\fl:::::::30° )!JI.II mt1p0Koro )I.UaJJa3oHa .a)I.ep o~' 
yr.u:epo.n.a ,n;o CBIIHn;a). 

PaccMOTpeHhl pasJIHTIH:r;re B03Mo.mHOCTU cn.aflanRMe c 9TIIM 

M8'1'0)l,OM, lWTOphlfi MO;JteT Ohl']'}, l!CHO.llhBOB:1R Jf llpH OTCYTC'l'BMM 
npamua OT6opa fiQ = 118 [21). 

IIpe)l,JIO.lR8Hhl:tt Oillil'r OCHOBaE Ha <jJall'l'e Il3M8H8HlLfl OTHOCll­

TeJIJ>HOro 11ncJia K 0
- :r1 -K0 -11resoH01l 1l ]{0 -Dy'IRe uoc.11e npoxom.)l,eH11.a 

HM neilleCTBa. .'IeirroHHlile pacna)I.01 cJiymaT irnaJIHSa'l·opoM K 0
- J-i 

K
0
-Me30HOB. B IalTJ8C~'BC 'l'aiwro aaa.rnsaTopa ,ll,JI.ff orrpe,n:eJiemr.a 

sHan:a Am MOJrtHO HCJJ0.11.J>Bona'l.'I, •ran:.JRe nepesapa:,n;Ry K 0
- H K-1o1e· 

flOHOll B JJ8I'IWM Bem;ecTBe [2lj. 

B ~ fi paccMo•rpeHEJ HHTep<J:>epenIJ;IIOHH:hle .anJrnmrn, nMeIOil!ne 
M8C'l'O llplI DpOXOlR)I.8HJill1 JJYTII'a K1°-Me30HOB 118p83 ClICTeMy IHl}J 
'J'OHRHX JJ.u:acnrn, pasJIII'I3IOil!HXc.a JJO cno1u1 J:I)l,epHhllll cno:J:!:c1·­
BaM (21 ]. 
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llcno.U:h30BUtrHe 6oJitmoro 'IllCJr::t TOHRBX n:rncTutr, pas)I.eJielt­
BnlX H800JlbIDHMlI BHTepnaJrn11rn, JJ03BOJUreT yne.rnTJJJTJ> RblXOi-J; pe­
reaepnpoBaHHJiIX ](. 0 -Me30HOB 110 cpanneHJ110 c RhlXOit;OM o~· O)I,HOH 
napnr ~·ommx IIJiacnrn, coxpr.Ha:.II upn :>TOM TY ate npocTOTy Rhlpa­
.meanii, cJJy;Ramnx ;:ii;JI.a onpe,n:e.u:emm :maim ..lm, 1>111; 11 B cJiy'lae 
c O)l,HOM napo.lii 'l'OHRHX llJiaCTIIHOJ'i, [22]. 

PacC}10TpeH 1~0JJpoc o Ha:a6o."Iee oJiaroup:rrHTHhlX ycJion1rnx 
aaxom,n;eHn.a BHaRa Am B a•roM napnaHTe OJJI:J'l.'3. 

Ilpone,n;eHHhlti aHa.iIH3 rrpe,n:c1·aB.rne~- ocooeHHhl.lii HH'I'epec c 
T01IKll spenn.a 'J'O:fi saBHCHMOC'l.'H o·r JWHcfJHrypan,nn JJJTaCTJ1H, KOTO­
pa.a n;e.iIHKO~I 06.asana KapTHHe HHTep<J:>epeHIJ;RH K.0 -noJin, BOflHHT\­
nrnx n cnc·reMe ns 60.11r:.rnoro 1w.unecTna n.uac•r:rrH. 

B § 7 IJI r.irnnr:.1 na oc11on:num upe)l,no.rroatemrn o npeoo.rn­
,11,arom;eM BRJia)I,e O)l,HOJllIOHHOro npOMeJKyTOlJEOrO coc·ro.aHHH B pa3-
110C'J'l> Mace K.0 -u Ki0 -)1:830HOB OIJ;eHeH:t ne.rn'InHa Am [21j. 

,Rm:r UOJiytreHH.II Beo6XO)IllMO:it npn 9'J'OM irn<J:>op~taIJ;lIH 0 ROHC­
-.raHTe K -rc-uepexo)l,a f m 11cn0.1Ib30BaJiacL H)I.eJI o e,n;nnoM 11ouoc­
HOllI MexaHnsMe pacrra;~a -r1- n K-Me30Hon Ha ·1·pII rc-MesoHa. lI)l,e.a 
06 9TOM Mexamrn:Me B03HITirna B CB.!l.3H c Olliif'J'HfilM QJ31{T0M xopo­
mero coBna,n;eHII.II ,n:narpaMM .JI:a.mrn;a )!Jr.a o6onx pacrra)l,oB. 

Hait,n;eHaaH ne.urlJIIHa ROHCTa R'f'lil h·rc IipIIBO/J;H'l' R sna1IeH11ro 
Am, 6Jil13ROMY n: aRcnepHMeHTaJibHOMY-

B cn.asn co c,n;e.u.aHHhlM npe)l,noJiomeHneM o npeo6Jia)l,aroil!e:ff 
pOJIIl O)IHOM830HHOro COCTO.ffHH.lI CJie)lye'l' OTMe'l'H'l'l> He)l,aBHH:i!i JIOJiy­
cfJeHOM8HOJIOrH'I8CRHH 3JI3JIJI3 (Bon<fiemnreitH, 1965 r.) a<jlcfJeRTOB 
C P -necoxpaHeHn.a B CHCTeMe neitTpa.1r:.HL1x K-Mesonon. OcnoBRhlM 
pe3fJIJ>•raTOM 9Toro anaJmsa .aBJI.aeTc.II yTnepm)Iemre, 'I'l'O c 6oJi:r:.moi!: 
cTeneHJ>ro BepOHTHoc•rn oc ymecTn.11Jie1·c.a CHTyan;HH, KOr)Ia CP-He­
coxpaH.aI-Oil!a.a lJacTJ> a<jJcfJeR'rHBHoro ramrn:r,Tonnana c:iraooro nsanMo­
,n;e:J:!:cTnn.a no Rpaitne:ff Mepe na ,n;Ba nopH,n:Ra MeHbrne ero i:rac•r:rr, 

xa pa:K:repnsyeMo:ff b P-n1rna p:n:a HTHocn,ro. 
A.U:bTepHa'l.'HBa, 1wr)Ia. ooJibmoe Hapymes:ne CP-Hs:Bap:rranT­

noc•rH 13 raMJUJ>TOHHaHe npHBO,il;H'l' R M3Jlfill\{ aa6JII-O)I38Mhl1tl acfJ<jJeK­
·raM CP-necoxpaneHna, ru.oJiteT HMe~'b MeCTO urmJ> B cJiy'lae npe­
ooJJa)I.aHII.lI B Macco11oil: :MaTpIIIJ;e K 0 -Me30HOB ilBYXMe30HHfilX COCTO­
lIHHH. IlHJiIMH CJJOB3MH, B 9TOM CJiyTJae JJO rtaRHM-JlII6o npII'IHHaM 
,n:nHaMn'IecKoro xapaitTepa IIJIH 6;raro)l,ap.a cJiyqaJinoMy coitpail!eHnro, 
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O,ll,HOM830H~.hl8 B ~JiI 
B J1Iacc0Bon Mll!t;;e 
COCTO.lIHIIfi. 

Ii Bl{.Ia,11;IJ. •rpexmroHHhTX COC'l'OHHHilH nrparoT 
M8HT>lllYIO po.n, 'IJ8M BI\Jla,iw ,JJ;BYXDIIOHHJiIX 

O.n:mnr, ns aprp18H'.l'OR upoT'HB 3To1:i BOS11IOiRHOC'l'J1 B yno:mrny­
·roM flHRJJo/'e HB.il.ae·rca y,:J;OBJI8'J'BOpl1'reJlbHOe OIIRC3Jrne BeJIFI'UIHhl 
J.lmJ HW 6ase llOJUOCHO'ti Mo,n;e:rn, pacc:r.lO'rpeHnoil: B ~ 7 III r.uaRnI · 

r~ a Ba IV llOCBJIIJieHa nsyqeHHlO pOJIH %ICITTMX 11op.a,n;11.0B no 
Hep~ROpMnpyeM01IY CJia6oMy BSUHl\10).l;elic·rBHID· 

Ilpn paccMOTpemr.11 pOJIFI BiiICIUHX uopS.l \TWB HCIIOJ[o3YIO'l'CH 
.n:;ia uo.n:xo,n;a. 

IlepBhlfi HS HMX OCHOBaH Ha upr-nreHeHilll ri:OHH.pe'l'HOH MO,ll;e.:nr 
ct>eliH6epra-Ilai1ca i 25.J cyMMnponam1a Han6oJiee c:iniry.rnpHiiIX 
qacTefi :rec'rmrnHnIX ,U:TT::trpaALM· BTopo:ll ne cBmian c ROHitpe•1•nnnn1 
MO).l;CJiJil\IH 11 mRpm;o HCIIO.'lf>3yeT r 1l Il 0 '1' 0 3 y 0 CJ'IJI8CTBOBaHJJJiI 
ipH3HlJ8CJWl'O C'MbICJrn H pememra: y HepeHOp:u:rrpyellIT:UX TeOpRt1: 
(,,ycJIOBHoe cy:~rnnpoBaHMe") n MeTo,u; no,u;clJeTa C'.L'eneHeB:. 

Ilo,u;trep1rneM, lI'l'O Hil O,il;RH 113 anifX IIO)J;XO)J:OB R BhlHCH8HRIO 
po~J.11 BliICilIRX nop.a,n;ROll llO c.rn6oMy B3aIBIO,ll,e:ill:c•rBHIO ne rrpeTeH­
,n;ye•r Ha uaRHe-Jiu6o 01wHqa•reJroHJiie pesy.JIM'R'l'hl H HrpaeT JIHmJ, 
Hano,n:Hmyro po.'lb B 3·rofi naamoit rrpo6.l[e~rn. 

.B §§ 2,3 n :> rm~ n.nr JV ';\[01'{e:n, noJieROif Teop:u:u cJia6oro 

B33HMo,n:eiic·L'BHJI [ :35 J 1J pnMeHae'l'C.ff R llPOI18CC3M B3aHMO,L~eficrnna 
JiellTOHOB lI 60SOHOB c 6osorraMH, reHep11pOBaHHhlnJ o6M8HOM npo­
MemyTOlJH.hl'l.I neRTopmiBf TV-MesonoM [2fi,27l U:eJI.b 3Toro paccMOT­
pemrn: - BliI.fIRHTh MexaBH3M nepeHopMMpomrn am1.irn'ry,n:IiI pacce.arnrn 
acpcpeRTaMH BiiICIDHX nop51,llIWB, rrp1rnoµ:mn,HH R IWTielJHOMY Blllpa­
ateHRIO ).l;JIH 3MITJIH'l'Y.llbI np:u M3.UJiIX 3Heprrrax Ji[ cy1Jiec·rBeHHOMY 
BJrna,lly BhlCfllHX IIOpH,llROB. 

PaccM01·peHne ne.n:e•rc.a Ha 6ase JiecTHH.t.rHoru npn6.11HJEemrn 
R ypanHeR1no Beore·Ca.JI1>neorepa 

M = Jlill1l + M(1l G0 111, (3) 

r,lle J.YI - JiICROMa.a aMnJinTy,n;a pacce.amrn, 0 0-cBo6o,n:Has: cpyHRn;Jnr 
rpHHa 1J3C'rlIU., Y1I3C'l'BY101JIHX B pacceHIIHH, J.Jf(l) B JI0CTHH1JHOM 
IlplIOJIH:ateHHR .aBJIJieTCS: 6opHOBCRmr t[JI8HOJII (B3.ffTLJM BHe Macco­
BOH rroBepxaocTH). 

PerneHHe ypaBHeHM.a (3), B .a,n:pe KO'.roporo y,n:epm.HBaJIIIc:r, 
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1rnn60.rree caHrp.apHhle 11JreHhI, ,21,.w nsyqaeru.Jiix upo!IeccoB )le:rraeT 
rrpospa1rnlilM MexannsM 11 epeHOpMHPOBR.H 3l\UJ.1J.l!I'l'Y.llhl ~qHp8It'l'3)UI 
BhlCilJRX JIOpH;il,l\Oll ll pacc.Ma'l'PllllHE'i\IOH MO,ll,elrn, llp.l!IBO).l;JIJIIJiil It 1w­
nelJROil a::ulI.llllTj7 )l:e nepeuopMJilpyeMoi1 Teop.1ni. H cyrn,ecTBeIIROMY 
BRlHllll- Bhlcm11x uopa;:i,1.;oii up11 .\taJiofi aueprmr: c y .illMHpOBa1rne 
uan6o:~ee c1rnry:mpB.hlX TJac•rett .n:1rnrpam[ 1ip1rno,n:nr n rJiaBHOll 
llOpH,i]J>:l' no IWRCT,l!lTr CB.IT3H J; 11epeC'I'j)UM!W 6opHOBCTWH 3i\IIllIR­

TY11Jil, Il3 lto'l'Opoil B.bI!V!)J;(LlO'I' BC(' IWH'1'3RTJI!ile 1rneHJiI. 
Tait, Hanpmuep, ,n:ur CJI yqa.l-J 6o3oH-JJell'l'OHHoro pac<;es1mm 

peruem1e (3) npH ';\IaJIJiIX anepnrnx B oirnc:rnno<11 DJHI6.11mrteH.HI1 

HM08'1' BH,ll, [26 !: 
3 

Mc:::::.11hyµ(J + Y;) ·4 [ 2P2 :1 ( J - er~.,\+ 
3m·) 

- ~ rJ11 ., + O(.r,/71 2
) , (ql.<£:, J), 4 "2./) ( l 1 

3 111" 172+ 111.-

'l'Ol',ll,a !ta Ii, 6opHOB<;JHUl a;un.rn•ry .n:a ( .BHe ~1acc0Boi1: TI OBepXHOCTH) 

BhlpaJ.1tae'J'CJI T<m.: 

JJ<1l = y/1y,1 ll + Y 5) 2V211- -.-qµ -[ + 21!2 .q 
' ')// . 

( rl) ] 1 - ] + --; 'li• . ' 
'/112 rz2+m2 

rµ;e h .11 g-iwHcnrn•J'J;r cBHSJJ 11' -Mesona c .1eli'l'ona:irn 11 6oaoHaMH 
cooT'B8'rc•rneHHO, in - mteca IV-.Mesona, q=P2 -- l!' 2 , ?J 2 , P' 2 .. -HalJaJir,­

HJ:iri1 n :rwncrrnhlii 1-uwyucnr 6osoua; ),2 =!Jlt/2rr;2m2. 
1\1J.aJIOI'IPlH:t5.I Cl1Tyan;m1 ·11 Al CC\'l' :illPC'l'O B CJIY yae 6osoH-0030H­

HOTO pacceann:a [27 J. 
B S .+ upoBO)(H'l'CH qJeno11euo.J ora qemmit yIJ.eT cpopM · cpa KTO · 

pOB C11JILH01"0 B33Hl\IO)l:6MCTBJU1 Tl lipOD,eccax .;ieu·1·on-6osoHHOI'O pac­

ceJJHJiW na 6ase pnccua·rpnnaeMoH: ;11o;(eJrn. 
R ~~ 6, 7 ua ~' <rawrc.rr Bo;nl01ltROC'fb 0,11,Ho.speMeaHoro y qern 

cJJ.a6IJx 11 :J.Leii.TpoMarHHTHhlX nonpanoR u aa,:i;a11e .reu'I'OH-J1en•rorr­
noro JlHCeHRH}l TI}ll1 MalibJX :nrepnrnx, renr pHpoB arrrr oro o6:r.reHoM: 

vV-MeSOHOM l 28]. 
;I;ortasaua ·reopeMa, ,n;a101Jia}1 saBHCI1MOC'l 'h nau6oiiee pacxo,n:.a-

1JieJica f(FJarpaMi\H>l c 1J6Thlp.&MII BH81IIH.IB1}l JI8Il'rOHHhlMJI JlllHJil.HMH 
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JI106oro 11opH;n,Ka 110 c,Jia6o:ny nsali!Mo,n:ettc~rnn10 Jiem onoB c W ·Me· 

:-lQH0J\l H ll 0 B~:-:1'DIO;n,eficrrBHHJ IJ' -.)lt'30H:I C cpO'fOBaull'I OT ROJJCT3RT 

cna311 .vr rpam1111:1oro lil:m1y .ilLca A ,ll;Jrn r..JJy1raen c paBHEl.11 RYJIID 11 

0'1','IIPIIIhDt O'f llYMI <UTOJIIll.ilf>BJiL\l Marint'rBhlM. MOMeH~'O:I! 1V·Mf>30Ba. 

Jil:cnona0Bam1e 3'roti •reope11In1 irnecTe c npe;n,no.rromemrnru: o 

CXOi'lJUtlOC'lI1 up11 1\ . '" = ('00TlH'TC'fBYlOllUIX nepeHop:r..rnpoBaHBhlX 

( upn rw1-1etI11bIX Al pH;n,013, H RO'l'Op1i!x y;n,epataHJif na1160JJee cn1:1-

rym1pm>Ie 1VIeHIJ, uosBo.rneT uojJ YtIRTL nosJ11omHy1-0 Ra'lecTBem1y1-0 

:rnmrnm1ocTI> <rnmu1·ry Ahl Jiem·oHHoro pacceamm npH MaJioii: :rnepnrn 

0'1' JWHC'l'3BT CB}!3H .fl H f'. 

BosMo~HOC'fh JJOJ1yiJeHim cyru.ecTBe11noro BRJia,n:a ncex BliICmHx 

,J;HarpaMM upn M3JlO~i ROHC'l'aH're cna:rn: He r:IBJUieTCH, ROBeTIHO, 

cneu.rnpnqec1wfi 11e1no:i1: c;ra6oro nsaHMo,n;eilc·rnn,a H <i.rreRTpo11;irna­

M11KH liV · :ruesona , a npHcyma JIIHOl'HM HepenopmrpyeMhlllI •reopmrn. 

BRJia,n BliICIDRX JiollpaBoR. n 'IY 11.lIH 1rny10 BeJiliITIHRY onpe,n,eJIJie'rCJI 

L:OHitpeTROH C'l'PYKTypoii: 'reop1rn H CJHIHa;\l.H B33HMO;n,eiiCTBYIOJD.HX 

llOJJeit. 

B s 8 paccMOTpen np1nrep nepenop1rnpyeMoro B3aRMo,11;e~­

CTBHJI llaC'rHII, c npoH3BOJihHnitll.H ClllIHOM . 

)J;e;1351 01Lll'1'1> npe,11;noJioJiteHHe u cyrnec·m0Ba1:111R y coo'l'Be-r­

c1·ny10rnFix: )J.flAOB npH A-+ co JionetIHrJx npe,11;e.110B, MOiltHO noJiy­

TIM'l'b 3aBlICHMOCTb aMu.111 •.r y;i,w paccesrnmI, BepmliIRHOH 4>YHKil,Ulil H 

Tin CTH :YaccoBoro onepa•ropa, on pe,I1;e.rn1-0mett cpHsH11ecRy10 Macey 

1lflCT1'1ll,, OT KOHCTUH'l'IiI CB5I3U (pacclll&TpFIBae·rcJI CJJyqa}l: 1IaCTHJI (' 

HenyJieaoi:t :ltaccoit). 

Hec;1roTp51 na HJIJ110c·rpaTHBIIhlit xapart•rep paccMoTpennoro 

np1rnepa, lJ pe;n,cTaUJISieT HHTepec HlllE'lDiil3.ffC}[ 3,n:ecn B03MOJRHOCTL 

no:rnHRHOnemrn 60.1r,nrnx Mace y •iacTHJ\ cllnna 0, 1/.1 H I, 06Jia;n,a-

1oruHx TOJihKO cJia6r,rnH ( ncpenopMupyemlI.!11.0) nsaHMO)\eifol'BHlIMH· 

XapartTepno upu STOM, 1ITO nrrn:n )~ BiiICllIHX no11paB01.: no nepenop-

1rnpye1rnMy 1i:iaJ.:1.Mo.n;efi:cTBlUO n nepru1rny npB MaJIIiIX snepnr,a:x ORa­

:1:EJsaeTCSI ::U:3JihlM. 

B * 8 Ha OCHOBe Me'ro.n;a ., yc.lIOBIIOl'O CYMMlipoBamr,a '' npoc­

J1eJiteH •1·a:r-me :uexaHH3lf irnaHHii.HOBem1ir y a~mJlH'l'YlJ:IiI nepeHop:11rn· 

pyeMOil 'l'eO]lll H KOpBeBfilX 'J'Otie1; BP'l'B.lJeHJU[ no ROHCTan·re CBJIRIL 

B r .1 a B c V ,i!.uccep'l a1urn uccJie;\yIOTCSJ nonpocliI, cnasanHrae 

c 3a,n:a1Je:fi ycTaITOBJieRWl CT31'IICTHKH CTpaHRbIX 1JaCT1III,· 
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B ~ 1 ,ll,~Ha 11oc1·anOBHa ·no11poca :11 IJO,ll,'IePJi.Ilnaerrc}L neo6xo­

JUlMOCTh :mruepHi118H'l'<l.JbHOro o60l'HOBaJHUl ·1·eope~Ihl 0 CB.IBM CliHU3 

w <'-'nl'rrrc•1•mm ,rr,:u1 ooJiee rnupo1wrn 1uarca <JaC'l'l!lll., 11cc.MOTpH Jrn 
TO (11 l!Blil,11,'.\ ·1oro), •no .!'ra Teopc'.\la m1ee•r r.11y6om1e £.OJJHB n 
anuapa·rc COBJJeMe1rnoii 1; saHTonoii ·reopHn uo.rn. 

B ~ 1 pacc.:.io•1·pena rli.IllOTes<: (J~pe.;1.11, 1959 r.) o B03MOa>.HOCT11 

.auuMa!lhnoii (•JO et:n 11puTIJBu110.LO.ill.HOi1 reoperu:e lla.y.rn) cBa3liI 

cmlHa J1 c·raTUCTlIJUl CTpaHHliIX lJaC'l'Mll,. 

IloH,33'1JJO l29 j, 'l'l'U 1'3l.'.3JI B03MOJJ\HOC'I.b lipHBU,l[li'l' ~ Hapyme­

HHlO c />T-·reopeMfil H CJiaOhIX irpou,ecca-x {; lJ3MeHeHIIeM c·rpaHHOCTH: 

eCJlH nu; 110,l06j)3'fb upeo6pa.30B3HIUl aHOJ\1.3UHhlX ll{).JJeH npH CJ.1.JIJ,­

HOM 0'.1.'jJalltelnilJ' tIT06N CHUHhle H33HMO)l;eiiic'l'BmI 61iIUI 0 P1'-
1mnapRaB'J'HJ.[, 'IO aHOM<lJibHOC'l'I> CT3'1'11C'J'MJi.H c•1•paHHhlX lJaCTJlII, up11-

Be;n,e·1· 1~ .u:i pyrneHMJu G PT-HB sapuaB•ruoc~·1 1 n c;rn6mr B33HMO,n;ei:l­

c•rBHH c u:JJ1ff'llem1eni C~'P~!HI!O('J'M. 

11To 1rnmwrrn nonpocll ~rnc11epmte1na:1hnoro 060CHona1rna 

C'J'3'J'HC'J'll!UI tT]lalJlUJX 1I3CT11II,, 'l'O MOJitHO ,1f,0Iia3fl'rh [291 (§ 3) CJie­

.Ll.YIOJD,ee Y'J'Be]nm1.cmw (A): 
,, UJJOD,eCC :1.llHI1rlJ.1l!JU1ll 'HLC'l'HUiiI H ;rn 'J'l1'!aC'J'l111,hl cmrna 

1/2, JJO,ll.'lllBJHOII\RXCH ·reope?ire IIaynr, B 1HlC'f1'IJIY ll 

allTHTiaC~'HllY <'.111ma HYJIJ. c :rnmu.a.11bnofi c1rn::1L'10 c1111Ha 

u c~·a·rllcT111m :iaupemen". 

Tcutnlll o6paso~r, c y llleC~'BOHal:l11e n n pHpo,11;e upoJ1ecca N + 
+ .Y-+ K + ]( irn:rne•rrJ1 yoe)l.ll'l'<>.11,11liIM AORasa·re:.ir,c•rno:.r Toro, 11~·0 
J\"-3ce30Rr,1 JI(' Jlll.11lJIO'l'C.lJ rrac'l'Hl\;li\111 :mTMCHMM.eTpH'lHOl1 CTa'J'HC'J'llJtll• 

,11;.~ll .J1i:cnepM.M.en·1·::.:'lbJIOU IJ puuep1rn C~'a'l'HCTHli.Jil l'HllCj)OHOB 

Mo;~e·r 6T>l.'Jh l10.Ie3Hhllll c.rn.n:yion~ec upamuo oT6opa (B) l29]: 
,.13 npou,ecce a1mMrn.1w1~~rn o6hltJH:nr.x qJepM110Ho1i w1rna 
1 / 2 R •racnui,y u :1H'l'J11IaC'll11L y cu1rna J /2 c aHOMa.1IL-

11ol1 ( cmrne·rpHlJHoi1) r·r;n'!IC'ri11;oii pa::ipemern;1 .rnrnr, 
11etiexo,1,lil 6es H3:MeJJCHil ll O}IUll'J'<!.nbHO'l'll :.10:1ieHT3 /, 

(l'J' flOCH'J'e.1bnoru ,~B0Jli0 JIHSJ. JJap. JJJHLtJe)l COCTOSJHE.e c 
/, = O 3~1ipe11(eno" . 

~-ho )'J'l'<'PlE1(em1e ( B), i;an: 11 (.d), 61uo 1103,H;nee em.e pa3 

iI,Oli33aHu TCMJI :.KP \lCTO,H;aUH, 111·0 11 B (29j, ra'J"l'O (1903 I'.) [30] 
H 11eCCbll JI rp11rr6eprO)! (1965 l'·) (31]. 
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B § 3 llOJ.y>rnm..i. ·raKJ:R.e 11panmia oToopa B pa,n:e ,n:pyrnx 
peam:i;Hli, H3Y1I eHHe ROTOpI1lX uoi3BOJI5.fe'l' ::rn,cnep1rneHTaJibBO ,II;OKasan, 
C'l'a'rHCTMI~Y rnnepOHffB . 

B )l, 0 11 0 ·'l He H }l H h', TJ13Be n. llpllBO)l,HTCJ:l cpeHOMeHOJIOl'll­
lJ ecn.lltl y1fe'l' BeJIOilaJlf,HOC'J'H B c.raoOM Bsa1~u10,II;e:HCTBMM H paccMO'l'­
peHo B.!111.ffHI!e m:.11o:i1 JJej[Ol\a.H,HOC'rTI Ha COOTHOruemrn MeJR,l.(y ROH­

CTaH'J'aMR ~-p acna)l,a ne:liTpOHa H µ-pac1Ht,II;a i-a2 1. 
11 p Ji .1 o :,i;, e HI! a co,n;epma•r p.a:,II; nc1101110raTeJI.bHhIX pac1fe'roB, 

11c110J11s0Bannr,rx B I , 11 M lV rJiaBax. 

0CHOBHOe CO,II;epA>ami:e )I;HCCeP'raII,Hll 011y6JUIJWBaHO B pa6011ax 
L4, 5, 7' 10, I i:l , ] 4, J 6-21, 24, :!6-29 , 32]. 

PesyJIM'anr 3TIIX paooT ,n;oR.lJ.a,II;DIBa:'IMCo mi l\Iei!I.,JI;ymtpo,n;Boii 
1wmflepem:i;1rn 110 ljlusHRe nnrcoRHX 3Hepruli (1964 r .), HayTJH:IiIX 
ceccHJIX OT.n.e.uemut .a:,II;epHoli qrn:::imw ,\ H CCUP (tfJenpa.n. II iuoai. 
J 965 r .) u npe,II;c·ran.rn .. rnch n ,n;o1\.1a,I1,ax pamropTepoB Ba 1lem,n:yHa · 
po,II;HliIX ROHqlepeB Il,H.ff :-... no cpHBHB'e R&TCOJ.\HX . 3Repmtt ( 1959' J 960, 

1962 r.r.). 
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