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1. CooTHOWeHHSI .UnSI MSCC 6apHOHOB H Me30HOB, OCHOBbiBSIOIUHeCSI HS HX Knac-

CHqlHKSUHH no neCTHII'IHbiM npe.ucTasneHif!IM rpynn&I U (f, 6 ), 6htnH nony'leHbl nnep-

/6/ 
Bble B To'!Hee, B KS'IeCTBe 6apuoaaoro 11 Me3ouuoro npe.ucTasneaaii TaM pac-

CMaTpnsanHCb COOTBeTCTBeHHO • neCTHHUbl • 

(Sf,1)+ (l~f*) +(251,21*) + ... 

(1,1) + (6,6*) + (21, 21 *) -+-($,Sf*)+ ... 
(I) 

H B Cny'lae nepaoii !13 nux pa3nOl!<eaae o6p&IBanocb sa '!neue ( 56,1), a B cny'lae 

BTOpOJl - HS 'lneHSX ( 1,1) ll ( 6,6 * ) , nony'!eHHble TSKHM o6pa30M pe3ynbT8Tbl 

.UnSI MSCC CornaCOBblBSnHCb C OHblTOM, 38 HeMHOI'HMH HCKniO'IeHHSIMH, Y.UOBneTBQ-

pHTenbHO. 0.UH8KO, ecna , HSnpaMep, B cny'!ae Me30HOB npuHSITb BO BHIIMSHHe II 

'lneH (21,21 * ) , TO nony'!aeTCSI 3H8'11lTenbHOe paCXO>I<.UeHIIe C OHbiTOM - OTHOCH­

TenbHble OWH6KH .UOCTHI'SIOT 200-300 % (COOTBeTCTBYIOIUHe HO.UC'IeTbi, npa KOTQ-

/6/ 
pbiX ucnonb3osanacb pe3ynbTSTbi pa60T&I , 6&tnH c.uenaa&I se.uasao). 

3.uecb 6apHOHbl H Me30Hbl (B COCTOSIHHil HOKOSI) TSK)I<e OHHCbiBSIOTCSI npe.UCTSB­

neBHSIMH ( 1), BO MSCCOBblil onepaTOp onpe.uenHeTCSI no .UpyroMy. 3TO npiiBO.UHT K 

MSCCOBbiM ljlOpMYnSM, KOTOpbte XOpOWO COrnacyiOTCSI C OUb!TOM - KSK B cny'!ae 

6apnOHOB, TSK H B Cny'lae Me30HOB ( HMeiOTCSI B BH.UY Me30Hbl CO CniiB-'IeTHOCTbiO 

H B npn6nu>:<eHHH 'lneHOB (6,6 *) H (21,21 *) Me30HHOJl "necTHIIUhl). 

2, necTHH'IHble 

11-61 
B 

npe.ucTasneHHSI rpynnbl U(E,6) paccMaTpu:sanu:cb, nanpaMep, 
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3.uecb Mbl 6y.UeM npunepl!<UBSTbCSI TepMUHOnOI'HH II 0603HS'Ieuuil: pa60Tbl • 

HanoMBHM, 'ITO TaM qepe3 a* 
al 

3 

3 a 
1 

• b {3 
1 

, a, f3 = 1, 2 , i,j = 1, 2 , 3 



o603H8'18Hhl COOTB8TCTBYI()WH8 onepaTOpbl pmKil8HHH H yHH'ITQ)I<8HHH, a 'lepe3 ¢ 

H ¢ -llB8H81lUSTHKOMllOH8HTHbl8 onepaTopHble CllHHOpbl 

.. (_'J· ·- ('.J 
C llOMOWbiO llOCI181lHHX o6paayiOTCH ( spMHTOBbl) reHepaTOpbl ~.! IL , NIL 

a • 
'VIL • 

AIL , IL = 0, 1, 2, 3, s = 0, .•. , 8 necTHH'IHOit cep1111 npeacTasneHHII rpynnhl U ( 6, 6 ). 
• 

(2) 

Ka>~<aoe npeacTasneHae H3 sToit cepHH onpeaenHe';DCH aaaaHIIeM 6&pHOHHoro '!Hc­

na B. nono>KIIM: 

riL=iyiLx13¢. 

rile YIL - MSTpHUbl JlHpaKa, a 1 y - 81lliHH'IHaH MaTpHUa nopHilKa y. 

/'d/ 
HeTpyllHO llOKa3aTb, 'ITO HCUOllb3yeMblft B onepaTop n ( CYMMapHoe "'HCIIO 

sepXHHX H HHMHHX HHileKCOB ~lleHOB wlleCTHHUhlw) YllOBI18TBOpHeT COOTHOWeHHIO 

n-r 0
-f. 

(3) 

(4) 

nocTyllHpyeM Tenepb, 'ITO 6apHOHhl H Me30Hhl o6pa3yiOT 6eCKOHe"'Hble MYllbTH-

nneTbl, KOTOpble OUHCbiBaiOTCSI COOTBeTCTBeHHO ypaBHeHHSIMH 

IL IL <r P -M) IJ• .. o, r<r P 
p • IL 

2
-Ml¢=0, (5) 

rile P = ( PO , p ) - 06bl"!Hhlil 4 -HMnynbc, a M - nopeHU-HHBapHaHTHbill onepa-

TOp, lleiiCTBYIOWHfl B npOCTpaHCTBe 

pe"'b HHMe; pa3yMeeTCSI, UOIISI IJI 

lleCTHH'IHOil cepHH, 0 KOTOpOM ewe 6ylleT HllTH 

H <f> 3aBHCSIT OT p H OT 'neCTHH'IHhiX" 

HHileKCOB; O'leBHilH01 Mhl HMeeM llellO C aaanoraMH ypaBHeHHil JlHpaKa H Knell-

aa-foplloHa (s HMnynbCHOM npellCTasneHHH), B CHCTeMe UOKOSI p .. (m,O), 

rile m - Macca "'aCTHUhl H3 COOTB8CTByrowero MYllbTHUlleTa. 06oaHa'laSI llOIISI 

'I' H c1> B STOlt CHCTeMe "!epea IJI 
0 

H <f> O H npHHHMaSI BO BHHMaHHe ( 4) 1 H3 

(5) HaXOilHM 

4 

• 

'\ 

t </:I 
·!.'!!, 
~·:H 

,, 
,.r 
'\ l 

?if' 
,'(' ,, 

~~ ·_, 

1: ' 

' l\ 

'', l-~ 
"t' 

·{ 

I 

--~ 

':i 
1:: 

t M IJI .. m 'P 
t 

M<l> macl> 
D + 6 0 0 ( n + 6) 2 o 0 

TaK xax oneparop fl. nopeau-HasapHaHTea H n ~ 0 • CnellosaTem 

CMaTpHBaTb ( n + 6 )-1 M xax onepaTop MaCChi B cny"!ae 6apHOHC 

Kalt onepaTOp XBallpaTa MaCChi B Cny"!ae Me30HOB; KOHe"'HO, M 

oaaoro "'HClla B • 

nocTyllHpyeM ewe, 'ITO lJ' O I!BIISieTCI! BeKTOpOM H3 nepsoi! 

/6-9/ 
a <1>

0 
- H3 BTopoll. To"!aee, ISytteM onpellellSITb (cp. -) ljlH3H 

COCTOHHHH UOKOSI KaK C06CTBeHHble BeKTOpbl onepaTOpOB, CpellH KO~ 

~ 2 ... 2 ... 2 ... 
B , P , Y , I , J , N , S 2 

, rile P - onepaTop 'I~THOC'I 

- onepaTOpbl CUHHa, HOpMallbHOrO CUHHa II CTpaHHOrO CllHHa COOTI!Il 

llOllb3yeM CT<IBWII8 y>Ke o6wenpHHHThiMH 0603HS'IeHIII! II HaasaHH 

YTO'IHHM Tenepb csollcTBa onepaTopa M nocTyllHpyeM, '11 

no ljlH3H"!eCXHM '!aCTHUaM; 3Ha'IHT, OH llOlllKeB KOMMyTHpOBaTb C 
... 2 ... 2 ... 2 ... 2 . ~ 
I , J , N , S llnSI npocTOTbi 6ylleM npeae6peraTb H3oTo~ 

neBHeM (TeM 6onee1 'ITO OHO noxa OTCYTCTByeT H B sxcnepHMeHTa 

0 BbiCWHX pe30HaHcax), T,e, 6ylleM C'IHTllTb '" SU ( 2) -HHBapHB 
I 

BCe BhiWeUpHBelleBBhle Tpe6osaBHSI OTHOCHTellbHO M CBOili!TCSI B 

onepaTop. M llOIIJKeB 6biTb L x SU ( 2) 
1 

x U ( 1 ) v -HHBapHaHTH 

L - nonHaSI rpynna nopeana (sxniD"'aiDWaSI H npocTpaHCTBeBHhle 

llY C STHM OH llOlllKeH YllOBlleTBOpi!Tb COOTHOWeHHSIM 

~2 ~ 
[M,N ] .. O, [M,S 2 .. 0 • 

/6-10/ 
Haxoseu, noTpe6yeM no asanorHH c , "'T06bi M SIBIII!IICI! r 

cTenesH oT reaepaTopos M P , NIL , V P , A P HCXOilHOA 
• • • • 

CooTHOWeHHSI (7) Mbl y'ITeM noal!ce, a noxa aaAMeMCSI cnellC' 

KSIOinHMH H3 OCTallbHblX Tpe6oBaHHil. HaH6onee o6wee BblpalKeBHe, 

STHM Tpe6oBaHHSIM, HMeeT BHil 

0 0 0 
1\1 .. ! aM+! [b M 11 

a a at a t 
aao,e a,taO,I 

0 0 3 
+ c N N + d I ( M KM K- N ~ '1 + 

at a t at a t a t 
k=l 

3 

+.! 
p.eo 

g (e viLviL+f 
ILP at • t at 

5 

AIL A P)] 
• t 

~~-----------------------



CTBY!OlllHe onepaTOpbi pm"neanSI n yan'ITO)I<eHnSI, a qepea ¢ 

KOMllOHeHTHhie onepaTOpHble CllHHOpbl 

¢ VJ ·- (':;) 
HX o6pa3yJOTCSI ( spMHTOBbl) reHepaTOpbl p~IL • NIL 

8 • 

• vll 
• 

0, , , , , 8 rreCTHH'IHOII cepiiH npe.llCTaeneHIIII rpynnbJ U ( 6, 6 ), 

(2) 

eHHe 113 STOll cepHII onpeaenSie~CSI aaaaHII9M 6&pHOHHOro 'IIIC-

rll =iyll x 13¢, 

Ubi JlnpaKa, a 1 
11 

- ennHH'IHaSI MaTpHua nopSUlKa II • 

lol 
'ITO HCllOITb3yeMbiil: B onepaTop n (CyMMapHOe 'IHCITO 

HAeKCOB ~neHOB 'rreCTHHUhl") YAOBIIeTBOpS!eT COOTHOUleHHJO 

0 
n .. r -f. 

(3) 

(4) 

enepb 1 'ITO 6apHOHbl H Me30Hhl o6pa3yiOT 15eCKOHe'IHbie MYIIbTH-

ICbiB8JOTCSI COOTBeTCTBeHHO ypaBH9HHSIMH 

2 
-Ml<t=O, IL 1L 

p -M)IJ'=O,[IT p 
IL • IL 

(5) 

06bi'IHhlil: 4 -nMnyrrhC, a M - nopeau-naaapnaHTHbiil: onepa-

npocTpaHCTBe lleCTHH'IHOil: cepnn, 0 KOTOpOM eme 6yneT HATH 

TCSI, llOIISI IJI_ H ell 3aBHCSIT OT P H OT 'neCTHII'IHbiX' 

, Mhl I!MeeM neno c aaanoraMI! ypaaaeaHil: JlHpaKa 11 Knell:-

ynbcHoM npencTaaneHHH). B 
-+ 

CKCTeMe llOKOSI p ., ( m , 0 ) , 

CTHUbl H3 COOTBeCTBYJOUlero MYIIbTHITIIeTa, 06o3Ha'laSI nOIISI 

CHCTeMe 'lepe3 IJ' 0 
H ell O H llpHHHMaSI BO BHHMaHHe ( 4), H3 

4 

• 

I' 
iijj: 

'(.,! 
.~r·, r 

,,., ~~.· 1 

,,~·-· 
:;f¥~: 

~· 
t·: 
;ff 

"f_~:·-.i 
/~( 

1: 
t~ 
-~(, 

li j 

1' i 
1 

I ,, 
' i: 

t m2cf> M IJI .. m IJI Mel> 
(o) D + ,6 0 0 ( n + 6) 2 o 0 

TaK xax onepaTOp M nopeau-naaapnaaTea n n ~ 0 • CnenoaaTenhno, MO)I(HO pac­

CMaTpnaaTb (II+ 6 )-l M KBK onepaTOp MaCChi B cny'lae 6apHOHOB H (II + 6 )-2 M 

Kalt onepaTOp JtBaApaTa MaCChi B Clly"'ae M930HOB0 KOHe'IHO, M 38BHCHT OT 6apH-

OHHOrO qucna B • 

nocTyllnpyeM 9Ul9, 'ITO If' O HBITHeTCH BeKTOpOM H3 nepaoil: 'neCTHHilbl' ( 1), 
/6-9/ 

a cf> 0 - n3 BTopoil:. To"'aee, 15yAeM onpenenSITb ( cp. -) ljln3H"'ecxne 'laCTHil&I a 

COCTOHHHH nOKOSI KaK cot5CTBeHHble BeKTOpbl onepaTOpOB, CpeAH KOTOp&!X HaXOASITCSI 
-+ -+ .. .. ~ 2 ... 2 

B,P,Y, I ,J ;2 , s 2 , rAe p - onepaTOp q~THOCTH, a J , N , S 

- onepaTOpbl CDHHa, HOpMallbHOro CllHHa II CTpaHHOrO cnHHa COOT!I9TCTB9HHO (Mbl IIC­

ll01Ib3Y9M CTaBWII9 y)Ke o6wenp11HSITblMH 0603Ha'leHIISI II Ha35aHIISI H3 pa60Tb/ 
101

), 

YTo'IHHM Tenepb caoil:cTaa onepaTopa M nocTynnpyeM, 'ITO M nnaroaaneH 

no ljln3H'IeCKHM "'aCTHilaM; 3Ha"'HT, OH AOIIlK9H KOMMyTHpOBaTb C B , p , Y , 
... 2 ... 2 ... 2 .. 2 
I , J , N , S Jlnsr npocTOThl 6yneM npeaet5peraTb naoTonn'leCKHM pacmen-

neaneM ( TeM 6onee, 'ITO OHO noJta OTCYTCTByeT H B SKCnepnMeHTallbHblX AaHHblX 

0 B&ICUIHX pe30HaHCaX), T,e. 15yAeM C"'HTaTb M SU ( 2) 
I 

-HHBapnaHTOM, HcHo, 'ITO 

ace BhllllenpHBeAeHHble Tpet5oaaHHSI OTHOCHTellbHO M 

onepaTop M AOII)I(eH 6&ITb L X SU ( 2) I xU(l)v 

CBOASITCSI K cnenyromeMY: 

/9/ 
-naaapnaHTH&IM ( cp. ) , rne 

L - llOIIHaSI rpynna nope Hila ( BKIIJO"'aJOlliaH H llpOCTpaHCTBeHHbl9 0Tpa)K9HHS1) 0 HapS!-

ny C STHM OH AOII)I(9H YAOBIIeTBOpS!Tb COOTH0lli9HHSIM 

... 2 ... 2 . 
[M,N ]=0, [M,S ] .. o. (7) 

/6-10/ 
HaKOH911, noTpe6yeM no aaanorHH C , 'IT06&I M SIBIISIIICSI ITOIIHHOMOM BTOpoil: 

cTenean oT reaepa Topos MIL , N IL , V IL , AIL ncxonaoil: rpynn&I U ( 6, 6 ) • 
• • • • 

CooTaomeHHSI (7) Mhl y"'TeM no3:ll(e, a noxa aaii:MeMCSI cneACTBHSIMH, B&ITe-

KaJOlliHMH na ocTanhH&IX Tpet5oaaanil:. Hant5onee o6mee B&lpa)l(eHne, ynoaneTaopsrromee 

STHM Tpet50BaHHHM, HM9eT BHA 

0 0 0 
Ill=! a !II+! [b M l' 

a a at a t 
8RS0,1 a,taQ,I!I 

0 0 3 

+c N l'l + d ! ( lt! KM K- N ~ '1 + 
at • I at • I • I ( 8) k=! 

3 
AIL AIL)] +I g ( e vllvll + f 

j.L=O ILIL at • I at • I 

5 



r.Qe Koa<j$uttueaTbl a , b, .•• , f, cornacao BbiwecKaaaaaoMy, aaaucsrr OT B 

(aTO Bblp8lK9HHe B.BTOMB.TH'IeCKH liBnHeTCSI apMHTOBblM onepaTOpOM, ecnH C'IHT8Tb, 

K8K OObl'IHO, KOac!JcjlHUHeHTbl BemeCTBeBBblMB) • 3.QeCb, KOBe'IBO, HMSIOTCH B BRllY rea:e­

paTOpbl necTHH'Ia:oro npe.QcTaBne&all rpynnbl U ( fi, 6). Ka.K Mbl oTMeTana Bbiwe, STB 
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resepaTOpbl OopaayiOTClJ C nOMOlllbiO onepaTOpOB pOJK.QeHRll H YBR'ITOJKeSHll ( CM. ) • 

Hx no.QCTB.HOB!t8 B ( 8) npHBO.QHT B KOHS'IHOM HTOre It cne.QyiOWeMy pe3ynbT8Ty: 

r.Qe 

M aM'+ 8M +8M*, 

M' a a 
0 

2 
+ aY + b Y 

.. 2 2 ::r 
(J -

+dA A t,JG-A 

+ ~ ( I a• 
ll t,JG-A at 

b"' 8 b + ::r b"' 
at /31 /3J t<e-A at 

a• b* 1 b - 4 :I b* b ) + 
at {3t aJ /31 tG-Aat at 

(9) 

b )+ 
at 

(10) 

.. 2 2 
+e.[J +4! a* b* a If-! a* b* a bR-2(:Ib* b )·-(2tY+l)!b* b]+ 

u A t,JG-A cu. a J {3t {3 J t,JE-A at at {31 ,..J tG-A at at tJ. iCC.L\ at at 

+fi 2 I 
t,JG-A 

l' . 

I* 
Clt 

b"' a b -I a• b* 
{31 aJfJJ at Cll 

t.JE- A 

6 

2 
a b -2( :I b* b ) -(2tAY+4~.-3)I b* b ] 
(lJ fJJ czt at u u A at at 

ti:;.A tG-u 

H 

. 1 
cSM=--(c +e +f) I 

2 f.. A "' I,JG-Il 
a a b b +(d +f) :I 1 a 

at fJJ czt fJJ f. 6 t,JG-A czt j 

anecb no.llpaayMeBaeTcll cyMMupoaaaue no a, fJ H no A -c&MBony 

HB.'IaeT OllRY H3 TpeX COBOKynHOCTel! 'IHCen (1,2,3), (1,2), ( 3) i KpOMe 

~ .. o,t -t,t =-1, 
11,2,1) 11,2) IS) 

~ .. 3, ~ .. ,. ~ = 1 • 
I 1, 2, s l I 1, 2 l I s l .. .. .. .. .. 

] -],] •N,J 
11, 2, 3 l I 1 , 2 l Is l 

.. 
.. s. 

3a.MeTIIM, 'ITO yMeRbWeSH8 'IHCna KORCTB.HT B ( 10) no Cp8BH8HHIO C ( 

aa c'II!T 'lnesoB, conepll<amux B 2 
H BY (HOBble Jtoa<I$HttHeHTbl, 

38BIICHT OT B ) • 
/6/ 

3. OCSpbiBalJ, Jtalt 11 B , 6apuoaay10 'necTanuy• aa nepBoM 'Ina 

11CnOnb3Yll TOlKil8CTB8 

tP jz S 2 1 y 2 y 3 .. • --4- - +-4-, 

KOTOpbte cnpaae.Qni!Bbi B aTOM npellCTaBneaau, H3 (1~12) nony'IB.eM, 

aneMeHTbl onepa.Topa 8 M paBRbi ayn10, a onepaTop M ' HMeeT T81 

Hble aneMeHTbi, 'ITO H onepaTop 

2 .. 2 .. 2 
M .. cz+f3Y+yY +81 +d 

151) 

a, {3, y, 8,t -HOBble lt09<j$HU!IeHTb1). B CHny (13) H (14) COOT! 

B.BTOM8TH'IeCitH y.lloBneTBOpHIOTCll B paccMaTpHBaeMOM npaCSnaJKeHHH, I 

H ( 14) BblT81t810T .cne.QyiOlttH9 MB.CCOBb19 cpopMynbl (CHMBOn '18CTBJlbl 3 

BnHeTCH C ee M8CC0lli B CltOClltB.X YKB.38HO OTHOCHTSnbHoe 9ltCnepHM8B 

aeane neBoA 'I&CTH Jtall<.lloro paaeacTBa oT npaBoA): 

fi+3I* .. A+3c 

I*+E"•i:*+! 

2A+3A .. 2I*+2N+! 

7 

(0,02" ), 

(O,U), 

(0, 4"). 



... , f, cornacao BbiwecKaaauuoMy, aaaucsrr OT B 

HBn!leTCH apMHTOBbiM onepaTOpOM, eCnR C'IHT8Tb, 

3necb, KOHe'IHO, HM910TCH B BRllY reue­

atcTaaneHHH rpynnbi U ( 6, 6). KaK Mbl oTMeTanH Bbiwe, aTH 
/6/ 

nOMOIIlbiO onepaTOpOB pOJKJl9HRH H yHH'ITOJKeHHH (CM, ), 

HBOllllT B KOH9'1HOM HTOre K cnenyiOIIleMy peaynbTaTy: 

M=t.''+8M+8M"', 

2 
aY + b Y 

2 -2 ! 
!1. 1. jl;;o l\ 

+ c {'o, 
I a• 

t,JG-A at 
b* a b + ! b"' 

a 1 fJ J fJ J 1 .,;..A a 1 

a* b* a b - 4 ! b* b ) + 
Ill {31 Ill {JJ ll;;ol\.111 Ill 

(9) 

b )+ 
Ill 

(10) 

a IS -I a* b* a bR-2(!b"' b )~-(2t Y+l)! b"' b 1+ 
{31 {JJ 1 ,,~;;o/'o. a1 111 {Ju•J 1 ~;;oA"'al A iG-1\al a1 

-I a• b* 
{JJ Ill Cll 

l,JE-A 

2 
a b -2(! b"' b ) -(2t .. Y+411-3)! b"' b 1 
/3! {3J cz1 a1 n A .. a1 cz1 

lG-L\ lG- il 

6 .. 

H 

·Hh• -...!... ( c + e + f ) I a a b b + (d + f ) ! a a b b ; 
2 A 6 6 

1
;JE-i.\ czl f3 J al fjJ ft. /-. l.JE-i.\ at {3J {31 Ill 

(11) 

3Jl9Cb nonpa3yMeaaeTCH cyMMnpoaauue no cz, f3 H no A -caMBony , KOTOpblA o6oa­

ua'laeT OllRY H3 TpBXCOBOKynuocTeA'IHCen (1,2,3). (1,2), (3); KpOMe TOrO, 

( .. o,t -t,t =-1, 
(1,2,11 (1,2) CSl 

II ,. 3, II "'2, II 

c 1, 2, s ) c 1, 2 ) 
.. 1' 

c s) 

... .. ... .. .. .. 
J .. J,J =N,J 

(1,2,3) (1,2) (S) 
= s. 

3aMeTUM, 'ITO YM9RbW9HH9 'IHCna KOHCTSHT B (10) no Cp8BH9HHIO C (8) npOHCXOJlHT 

38 C'I{!T '!neROB, conepX<SIIlRX 8 2 
H 8 Y (HOBble KOacjlcjlRilR9HTbl, KOH9'1HO, OnHTb 

38BHCHT OT B ) • 
/6/ 3, 06pb1B8H, KSK II B , 6apHOHHYIO 'necTHUilY' R8 nepBOM 'lneRe (56,1) H 

acnOnb3YH TOl!<ll9CTB8 

iP ,.j2 ;~ __ l_yt -Y + 
' 4 

3 
4 

(13) 

KOT0pb19 cnpaBellnHBbl B aTOM npellCTSBneHHH 1 H3 (10":'12) nony'I89M1 'ITO M8TpH'IHbl9 

aneMeHTbt onepaTopa 8 fl paBRbl uynro, a onepaTOP M ' HMeeT T8KH9 JKe M8Tp11'1-

Hble aneMeHTbl, 'ITO H onepaTOp 

2 .. 2 .. 2 
M =a+f3Y+yY +81 +d 

I 58! 

a, {J, y, 8,1 -HOBble KOScjlcjlRilll9HTbl). B cany (13) R (14) COOTROW9HHH (7) 

asTOM8TH'I9CKR ynosneTBOpHIOTCH B paccMaTpasaeMOM npa6naJKeBRH, H3 (6), (9) 

(14) 

H ( 14) BbiT9K810T ,cnellYIOIIlH9 M8CC0Bbl9 lj!OpMynbi (CHMBOn '18CTHilbl 3Jl9Cb OTOJKileCT­

Bn!leTCH C ee M8CCofi; B CK06KaX YK838HO OTHOCHT9nbH09 3KCnepRM9HT8nbH09 OTJtno­

HeHne neBOA '18CTH KBl!<llOrO p8B9HCTB8 OT npaBOII): 

fl+3I* ,.f'l+31: 

I*+'E•'E*+I 

2A + 3 A .. 2 I* + 2 N + ! 

f. 
7 

(O,Oa ), 

{O,U), 

(0,4,). 

(15) 



• ' ... Jw,.-.~ 

4. KaK y>Ke OTMe'lanOCb, 3/leCb Mbl paccMoTpuM M830Hbi co cnuH-'IeTHOCTbiO 

0-,1- H 2+ B npu6nHlK8HIIH 'IR8HOB (o,6 * )n (21,21 * ) M830HHOH "neCTHIIIlb!". 

Hu>~'e npiiBOili!TCH Ta6n11na, coaeplKamaH KBaHTOBbre qucna yKaaaHHbiX 

B= o 
Jp = z+ 

1' 
'?," 
~Ill 

Jr' 

:rc" 

l.<' 
l.<" 

y 

0 

0 
0 

0 
0 

±1 

±1 

-
I N 

0 .2. 

0 0 

0 1 

1 1 

1 2. 
i 1 
2 2 
1 3 
T 2 

2 + -Me30HOB, 

s 
0 

2.. 

1 

1 I 

Q I 

~ 1 
I 

1 I 

2 I 

I 

OnHTh MaTp:t'IHbie sneMeHTbi onepaTopa 8 M paBHbi ayn10, a H3 ( 7) BbiTeKa-

eT, q'fO 

c = d + e 
(1,2,3) (1,2,3)- (1,2,31 

d 
I I, 2, 3 ) I I, 2, 3 ) 

(16) 

KpoMe Toro, e cnny paeeacTea qacTnn If aHTn'laCTIIU nonlKHO ebmonHHThCH cooT-

HOW8HH8 

2 a = c - c -4d + 4d - e + e -Sf + f 
(1,2) (3) (1,2) (3) (1,2) (3) (1,2) (3) (17) 

8 ' 

·· .. · 
!13 (6), (8-12) H {16-17) BblT8K810T cnellylOrulle ~!8CCOBble q10p~ 

llbl H8 9TOT pa3 OTOlKil8CTBRSI8TCSI C KB81lp8TOM ee M8CCb1, YM~Q 

npn'I~M D = 2 llRSI (6;6 * ) H n = 4 llRSI (21,21 * ) ): 

12 K ' + 111 cu + p + 2 K + 2·7! .. 12 T) ' + 18 <P + 2 K • + 3 rr + )( 

2K'+ p + ¢ ~rr'+ n"+ 2K*, 

2K'+cu +¢ ~ 7!"+T)"'+2K*, 

1J'+p =7r"+w, 

2Y.'+ Tl 2K"+TI" 

3aMeTHM, 'ITO 'IIICRO 9THX <!JopMyn HS 2 8/lliHHllbl 6on&me p83HOC~ 

H 'IHCRS H838BHCHMblX K09q'qlllllH8HTOB B ( 10), TSK KSK paHI" MST 

CHCT8Mbl RHHeii:HblX ypaBHeHHil: HS :.! 81lHHHilbl MeHbWe llOpS!IlKS TE 

MSTPHilbl 0 y KOTOpblX pa3Mepbl MSKCliMSnhHbl, 

Ecnn OTO>I(necTBHTb T)' , T) ", rr', K ' c xopowo H3Bec1 

f , f', A , K (1411), COOTB8TCTB8HHO, TO OTHOCIIT8RbHOe 9KCnepH 
z v 

ane neaoil: qacTH OT npaaoA nepablx .aeyx cj:JopMyn 

B8TCTB8HHO 0,03% H 0,5%, T.e. 9TH <!JopMyRbl ynoaneTBOpSIIOTCS 

cnepHMeHTSnbHOA TO'IHOCTH. 'llTO };(e K8C88TCSI OCTan&HblX Tpex CC 

TO B HHX Y'ISCTBYIOT llOK8 'ITO He 06Hapy}KeHHble HS Ollb!Te M930 

Ha OCHOB8HHH YKS38HHblX COOTHOWeHHA llRSI MSCC 9THX 'ISCTHil n 

aeTCTBeHHO 3Ha'leHI\.H 1316, 1248, 1277 Msa. 

0TM8THM, 'ITO HM81011l8Sl 31l8Cb M8CTO TO'IHOCTb ny'IWe TO'II 

/11/ 
Myn, nony'leHHbiX llPYI"liM cnoco6oM B , B KOTOpblX Y'ISCTByiO~ 

/11/ 
A 2 • K v • npe 9TOM B BblCWHe pe30HSHCbl paCCM8TpHB810TCS 

B TO apeM!I KSK 31l8Cb BCe 'ISCTHUbl C 38ll8HHbiM B paCCM8TpHB 

paaoM. 

B aaJUIIO'IeHee aaTop Bbipa>KaeT 6naroAapHOCTb H.T.ToAopo 

llHCKyCCHH H COB8Tbl, 

8 



K y)l{e OTMe'llWOCb, 3)l9Cb Mbl paCCMOTpi!M M930Hbl CO CUHH-'IeTHOCTbiO 

B npHO/lH>KeHHII '1/leHOB (f:i,6 * )n (21,21 * ) M930HHOH "neCTHHUbl". 

2 + -Me30HOB, JlHTCSI Taonuna, coaepll<amaSI KBSHTOBbie '!ucna yKaaaaHhiX 

--
y I N s 

'?,' 0 0 .2. 0 

'?." 0 0 0 2.. 

~Ill 0 0 1 1 

Jt' 0 1 1 1 

or" 0 1 2. 0 

t.<' +1 i 1 3 
2 2 T 

l-<" ±1 1 3 1 
2 2 2 

lh MaTp:I'!Hbie ane~JeHTbi onepaTopa 8 M paBHbl Hy /110 0 a H3 ( 7) BbiTeKa-

d c = d + e 
(1,2,3) (1,2,3)- ~1.2,3) ( I, 2, 3 ) I I, 2, 3 l (16) 

O, B C!!IIY paBeHCTBa '18CTH!l 11 aHTH'ISCTI!ll llOmKHO BbinO/lHSITbCS! COOT-

= c - c -4d + 4d - e + e -Sf + f 
(1,2) (3) 11.2) (3) (1,2) (3) (1,2) (3) (17) 

8 

• 

!13 (6), (9-12) H ( 16-17) Bb!TeKSIOT C/191lYIOllllfe ~!SCCOBble QlOpMyllbl (cnMB0/1 'ISCTn­

llbl HS 9TOT pa3 OTO)I{IleCTB/ll!eTCS! C KB8Jlp8TOM ee MSCCbl, YMHO>:<eHHbiM HS (n + 6) 
2 

, 

npn'I{)M n = 2 an~ (6;6 * ) n n = 4 llllll (21,21 * ) ): 

12 K' + 111 cu + p + 2 K + 2·11 u 12 17' + 18 cf> + 2 K * + 3 " + )( , 

2K'+ p + ¢ =,'+ n"+ 2K*, 

2K' +cu +¢ = 17"+"'1"'+ 2K*, (18) 

Yl'+p =1T"+Ct), 

2K '+ n 2K"+ n" 

38M6THM 1 'ITO 'IHC/10 9THX !jlopMyll HS 2 6A11Hifllbl 00/lbllle p83HOCTH 'IHC/18 '18CTifll 

H 'IHC/18 H638BHCHMblX K09q1c\JllllH6HTOB B ( 10), T8K KSK paHr M8TpHllbl COOTBeTCTBY.JOlll6H 

CHCT6Mbl llHHaii:HbiX yp8BH6HHll H8 :l 6JlHHHllbl MeHbllle nOpl!JlK8 TeX MnnopOB YK838HHOH 

M8TpHUb11 y KOTOpblX p83Mepbl M8KCIIM8/lbHbl, 

EcnH OTO>KAeCTBHTh "fl' , "'I", ,·, K ' C XOpOWO H3B6CTHbiMH pe30H8HC8MH 

f , f', A , K ( 1411), COOTBeTCTBeHHO, TO OTHOCHT6/lbHOe SKCnepHM6HT8/lbHOe OTK/lOHe-
2 v 

Hue neBoll '18CTH OT np8BoA nepBb!X asyx ¢opMyn ( 18) 6yJleT COOT-

BeTCTBeHHO 0,03% H 0,5%, T.e. STH !jJOpMy/lbl YllOB/l6TBOpl!IOTCl! B npeJlellSX 9K­

cnepHMQHT8/lbHOA TO'IHOCTII. ""'TO >:<e K8C86TCll OCT8/lbHbiX Tpex COOTHOlll6HHll H3 (18), 

TO B HlfX Y'I8CTBYIOT noxa 'ITO He OOH8py:lKeHHble H8 ODbiTe M630Hbl "'I ,, • ",. IC , • 

H8 OCHOBSHHH YK838HHblX COOTHOJlleHHll A/lll M8CC STHX 'ISCTHU nony'I810TCl! COOT­

B6TCTB6HHO 3H8'1aHHSI 1316, 1249, 1277 Mas. .. 
0TM6THM, 'ITO HM6101ll8SI 3A6Cb M6CTO TO'IHOCTb llY'IWa TO'IHOCTH MSCCOBbiX !jlop­

/11/ 
Myn, nony'leSSbiX JlpyruM CDOC060M B , B KOTOpb!X Y'I8CTBYIOT M630Hbl f , f', 

/11/ 
A 

2 
, K V. npu STOM B BbiCWHe pe30H8HCbl p8CCM8TpHB810TCSI C8MOCTOSIT6/lbHO, 

B TO BpaMSI K8K 3A6Cb BCe '18CTHUbl C 38Jl8HHbiM B p8CCM8Tpi!B810TCSI 6AHHbiM 06-

p830M. 

B 38KilJO'IaHHe 8BTop Bblp8)1{8aT 6n8rOA8paocTb H.T.ToAopoBy 38 none3H&Ie 

JlHCKyCCHH H COB6Tbl, 

;I 
~ 9 
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