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I. BBe,l!eHKe 

H3BCCTHHe dapKOHH l/2+, dapKOHHHe pe30HaHCH 3/2+, DCCB,l!OCKa.l!llpHHe II BCX!OpHHC Ye-

30HH XOpomo xnaCCK~KnKpyotCll B paKKaX CKYYeTpKK 5lL(6), npe,l!nOXCHHO~ B padOiaX fDpmK 

K Pa,l!KKaTH/l/ II CaKKTuf2/. llpHYCHllll CKYYeTpKO 5lL(6) X K3yqeHKO 3.l!CKTpouarHKIHHX B3a

IIMD)le~ CTBIIII, Eer, Jill M ITai;lc/3/ DDKa3aJIH, qTQ eclll1 MarHHTHblii MOMCHT np11Ha,l(JieiiUlT D ~ilCOe.l(eH

HO)()' npe,l!CTaBJieHKO 35 rpynnH 5U..(6) t TO DTHOmeHIIC uarHKTHHX YDYeHTOB npOTOHa K He~T·po

Ha paBHO -3/2, qro xopomo cornacyetcR c onutou. 

B RacroRIIIe~ padote ll!l np11ueueK cKYYerpiiD SLL( 6) x K3yqeRIIll xnaccll(j>KKat\IIK Ke

aonaax pe30HaHCOB CO CDIIHOY II qeTROCT'O 2+. OruetHK npeX,l!e BCero, qTO taKHe Ke30Hbl KO

ryt CO,l!epxaT,Cll !OJI,XO B )()'JI,TKDJieTax 189, 405, 280+280 K.l!K BHCmiiX )()'JI,TIIDJietaX rpynnH 

Sll(6) . MH orpaRKqiiKCR H3yqenKeK npe,l!ctaBJieRII~ 18911 405. Kax 11 (280 + 280) -nJieT, 

OHK CO,l!epxaT Ke30Hbl CO CDIIHOY 2 ,1,0. 

BoaKOXHOCT' KJiacci!~KxauKII ue30HOB 2+ no 189- nnery rpynnu SLL (6) odcyx,l!aJiac& ae

OJ!HOKpatno B pll,l!e pador/4-6/. 0,l!RaXO B KaX,l!O~ 113 padOT/4-6/ npe,l!DOJiaraJIOC&, qTO ,l!J!ll 

scex )()'JibTHDJieTOB rpynnu SLL(6) HYeeT KeCTO RexotopaR uaccosaR ~op~cyna TilDa ~opKyJI, 
npe,l!.l!OXeHHbiX B/7, 8/. EC.l!H KaXKe-HIIdy,l!& 113 COOTHOmeRH~ , DOJiyQeHHbiX B/4-6/ , He dy,l!yT DO,l!T

Bepz,l!aT&Cll ODbi!OK, TO 3TO KOXeT 03HaqaT,, qTO YaCC OBHe ~opuynH, npi!KeHeHHHe B/4-6/, He

npaBIIJI,HH. llpll 3TOK octaetcR OTXpHtbiK sonpoc o tou, npKYeHIIKa Jill CKKKeTpHR $LL(6) x 

KJiaCCII~IIKaDHII K630HOB 2+, 1+, 0+. C ,l!pyroR CTOpOHH, DOCXOJI8RY pa3JIIIqRHe KaCCOBHe (j>OpKY

.l!H .l!.l!R )()'.l!8TKnneros rpynnu SLL(6) , npe,l!.l!oxeHHHe B pa3Rb1X padotax, ,l!aor cosceK pa3HHe 

COO!BOmeHIIll KeXJ!Y KaCCaKH qaCTIIDt TO npK H3yQCHKH KAaCCK~KKaDKII qactiiD DO npe,l!CTaBJieHH

liK rpynnu SLL(6) YH He dy,l!eK nOJI830BaT8CR HllxaxoR uaccoso~ ~opuynoR .l!JIR uynbtKDJICTOB 

rpynnu $LC(6). HamK oc&OBRHe npe,l!nonoxeHKR 3axnoqaoTCR B cJieJ!Yll•eKI 

I. Jle30HH 2+' r+ II o+ KJiaCCII(j>IIDKPYOTCll no 189-nJiety IIJIII 405-nJiety rpynnH SLL ( 6) ' 
DpKqey ~113zqecKHKH qactKDaKII liB.l!liOTCll COC!Ol!HIIll, npiiHa,l!Jiexa~e yYJI,!IIDJICTY DO,l!rpynnu 

$Ll(4)®SLl(!1..), KaK K B CJiyqae 35-DJteta, a He COC!OliHKll YHKTapHbiX )()'.l!UKDJICTOB 

( npe,l!ctaBJieHKH DO,l!rpynnu SLL ( 3) ® S LL (!L) ) • 

2. JleXJ!Y KaCCaKH COC!Ol!HKA B KaX,l!OK YHIItapHOK KYJI&THD.l!ete IIKeet YeCTO KaCCOBall 

~op~cyJia feJIJI-MaHHa-Oxydo. 

3. JleXJ!Y KOHCtaHTaKK B3ai!KO,l!eACTBKll qaCTKD B YHKTapHbiX yYJI8TIIDJICTax KKeOT KCCTO 

cootHOmeHKH, BHtexanJillle K3 yaKTapHoR cKYUetpKK S'LL ( 3) • 
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ITO OOBO~y rBOOT83H 2) CZ8AYBT OTK8THTi, qTO AIR OXTeTa 6apROHOB, ~exynneTa 6apHOH

HHX pe30HaHCOB H OXTeTa OC8B~OCxaBRpHHX KB30HOB KaCCOBaR ~opxyma renn-MaHHa-0xy6o npe

xpaCHO COrxacyeTCR C OOHTOK, a AXR HOHeTa B8XTOpHHX K830HOB npRKeH8HHe 3TOR ~PKYBH C 

yqeTOK Q 'f - CK8DBaHRR Ta:ae )ta8T COOTHOmBHHe, COrBaCYJll88CR C OOHTOK, 8CBH B xaqe

CTBe yrna CK8111'1BaHlll! B3l!U suaqesae, nonyqeuaoe B CHKKeTpRR s u... ( 6 ) (e.G', e ~ VI ) 
Kcxo~s H3 ~opxyJH renn-MaHua-Oxy6o ~~~ xax~oro yHHTapuoro KyBiTHnneTa • yqHTHBal! cxe

IIIHBaRIIe 118J:AY pa3D'IRIDO! yHHTapHIDIII KyBUI!OB8TaKH C O»JHaltOBIDIII CORHaKH , llli TaD8 110:1:811 

nonyqHTo COOTHOmeHHR 118~ llaCCalllt ~113KQ8CXHX qacTI!n. 

qTO xacae TCR npe~OBOJ:eSH!! 3), TO ~l! H3B8CTRHX p830HaHCOB ORO npHBO»JT X COOTB0-

H8HH!!K K&X~y BepO!!TBOCT!!KH, corxacy»~CR C OOHTOII C TO'IHOCTiD ~0 ( IQ + 20) ~ (cx.,Ha

rrpHKep,/9/, rnaBa IY). 3HaR COOTBOH8RHl! KeJ:AY XOBCTaHTaKII B3aHKO~eRCTBHR B yHHTapBHX 

KJBiTHOBeTax H lt03¢¢HnHeHTH CII8DBaRHS, llli IIOH8K nonyqHTi COOTHOm8HH8 K8J:AY XORCTaBTaKH 

B3aHKO~eRCTBR8 ~R3RqeCXHX 'laCrHn. 

O'ieBH»tO, 'ITO ~8 H3yq8HHR ~11311'18CXIIX C48~CTBII! npe~BOJ:8HHHX rHOOT83 H806XO~HIIO 

npeH~e BCerO HaRTH X03¢¢HnH8RTH CK8DBaHRR. lB!! 3TOrO llli ~OlHRH R3yqi!Ti pa3BOJ:8HHR 

I89-nneTa 11 405-nJieTa rpynnH Su, ( 6) Ha senpHBO»ttllie npe~cTaBBBHHR no~rpynn 

Su...l3)®Sll(2.) 11 SU...(4)® S U... l~) • 

2. Pa3BOJ:8HH8 Ha H8DpHBO!!KHB npe~CTaBBBHH!! no~rpynn 

SU..(j)®Sll(~) H SU...(4)® ~W. (.1) 

Kax H3Becrso, I89-nJieT • 405-nner rpynOH S Ll. ( 6) co,~;epmr Clle~y»JIIIIe yHnapHHe 

KyJiiTHnlleTH - senpmBO»tlllie npe~cTaBneHHS no,~;rpynnH SLL(3): 

H9·li1 L)-t-(81 i)+ lH,.t..) t(B,,)t(813)-t li013)-t-( fo,~)t li1 S) t (K 1 S); (I) 

405 :(!1 i) t (81 i) t(H, L) + ( 81 3)+(813) +(io, 3)+ (ro, 3) t(H, 3) t (i1 5)+ (.f, 5)+ (H, '). (2) 

B CX06xax B (I) H (2) nepBHB nH~PH JKa3H~ pa311epHOCTII COOTBeTCTBYDJIIIIX yHHrap

HHX IIY.UTHnJieToB, a BTOpHe paBHH C.2J -t 1. ), ue } - cnHH qacun. llycn S , 
o; , D"'}( , D"l'( H Hfr~~~ - yHHtapHHB BOJIROBHe ~yHKnHH YHHTapHHX CHHrneta, 

OXTBTa, ,~;exynnera, conpRJ:BHHOrO ~eXynBeta H 27-nJieTa, COOTB8'IC'IB8HHO. ITOCXOJILKY B ( I) 

010< 0'"" H (2) 00 2 OKTBTa C OJ(l!HK COHHOII, 0603Haql!JI IIX qepe3 J II f . COC'I ORHHII 'la-

CTRn co cnKHOK I 6y~ex xapaxTep1130Ba'IL nocpe,~;craox cnHHOpa atoporo pasra 

1ft, o.,~=:l.,l 
C HYBBBHII mnypOII 'f~ = 0 , a COC'IO!!HHII 'laCTIIn CO COHHOII 2 - nocpe,~;CTBOJI CORHOpa 

qerBepToro paHra 
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'n{<>-£\ ~ 'f{t~l, a..,u,e-,rl=l ,:l, 

CIIMMeTpl·!41!0!'U no KaJ:,IlOit nape BepXHilX ll HIIKHilX IIH,II;eltCOB ll l!ll8Dill8rO HyJieBOit mnyp 

~[AS] 
'±'ltD] 

rpynnu SLL(6) , aHrllcKYKetpllqHHe IIJIII CIIMKerpii4HHe no xaz,~~;olt nape IIH,~~;excos 11 IIM8Dilllle 

HYJI8Bhle mnyphl 

,f.,LAB) ,1\{AB} 
'±'(tcJ = 'f{o~ = 

0 • 

!tOTOpHe OnllCHBaDr 189-nJiet II 405-nJieT, pa3JiaraDTCil Ha BOJIHOBHe ~YH!tnllll 1 ODIICHBaDDIII8 

senpiiBOXKKHe npe,~~;craBJieHilll no,~~;rpynnhl 

3oJl"IO/ 

J .. JA B1 _ _i,o{cJ\ ol.f'~( ~ I v 
'f[cDJ-:t '{r.ot1s ,o,.-+-~ Sr $)t10 o- + 

+1\0t.JIE ''N" ~ \,{) ~ -~"! 
l T c.l E_ })tr& -+ ~ \{col) t. C.~~ ~ D + 

+ ~13 [o; o~(~P! s~ -fd' s: )- o: s;\'f~ oJ -'fJ 8~ )

-o'; s; (If J s ~-I(!~ o; )+o't s; ( 'f~ s~- 'f! 8 ~) J + 

+ ~R [ o"; &~(If:&~-+- :1 lf;o~) - o"f s; ( \f; s~ -t-:llf~ s:)-
-O""'o~(~o ... s~ +1wgo .... )+o''~ o"'r,o' o"' qto"'c-t)] 

5 ( \ ct c. T c ~ 0 il' \1 d.. c. t- oL 1 ._ 0 d + 
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+ ;s> ~ 2 J'l !o) 8-( ;s> ~Y ~g ~o + ~g ;9 :2 ~o + 

+~.f3..~<J~O+"~ ... 9 ~9 £o) t]2118 + ( ... s> rg + rg ..,()) ~~nH SJ'~ + • , ,. J , • 8 ,. t a .... ~ ., .::s ~~"'I r 

(17) 

~[(:g;_s>s

-~ 9 ; g ) : g J ~ -(; g ~ ~ s -; ~ -: 9 ) J q : 9 ] .2H ~l + 

+[("~ '5?h + ..,9 ".9)~9£0+ .... , ..., ' ,. J 



~ 

+ 0~ 5; ( 0; 0 ~ + yo: 0 ;-)] -t 

t- -
1-[5"of l& .... o'-5o"-S ~)- sr r"'(,.e , .... i.2.J10 l' 15 "J c1 L 5 or oc.oJ-

- 5 s' 6"' )] · 
d "' ' 

• 

rl\{ A s~ - H {"'~l {a_j; j (&"'or r "' .. r 
'±'{c.D l - {r8f \f{~dl-t- ~ J5" a s +SyOs+osOr + 

r 0"' ' t a...t) 1 ( "' r "' r ) { a..l! t 56 r/~itd)-+-~ 16 6y<\i-566( \f{c..ollt-

i "'ff'J) {oJ, ( - ~"'!' {oJf 
+:t l .tr5c. ~{<cJ;+Itrs~ D tc.cJ \f + 

1 H{""r: 1 "' 6 ~ "' , e t , .,_ e s: .._) 
-t y (15; \'ft. cl -t- f d 0 ~ -t-\f .. o J i-lfJ v,_ i-

_i_ [Ci ~ or ( t '... .... t ) 1 r "' ( ... t t ... ) t-YJ3 ! 6 l{J"u~- 'f ., S._ +Oro 6 <f<8J-'fJSL + 

'"' r ( ~ , ... ... ~) , ~ "' 1 ... ~ e 8 .. ) J t 0 5 6 r If a u < - <f '- 8" + o s on tf"' 8 .. -If'- d + (4) 

+ I ro""' 0 r ( .... 5 t 11 t ... ) "p ... ( e ... ... e 
Lf.ffiL 0 s If .. · -ltpJ6" +0t6s 'f._oo~-4<fc~E._)-t-

1/"'s:rl "'' g ""') 't "'( t ...... ,')] + 0 6 vn\fc~o"-Y\f!._ Sot + 0 Or 'fJoL-Y'fLo• + 

A ( oi.fl ( 5 "- 0 t ._ e ) ~ [ ( "' ~ ~ I r "' c < 
.:LJ3H\psl c.. J+OJ 6" -t- Sill f. 00 6 6 5'- &d+O~otb'J~+ 

-0~6;o~8 ~-ro;cS~o~.s~)-8(o;cs~.s ~c;~ + 
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· --~ 

0' •"' .. • ,... O"' ,f ~ ... e o' " 4 ... )] -+- (o 5 vJo~+ 5 orv<-SJ+ .5 ot6<-5J i-

A 

+ iiJN [ 5 ( o; 8! 6~ o! + 6: s; s! c ;- ) -

-t-(5{&&6';'6~ + 5f6;<55o:)J. 

t J\pyron Ciopoau, ecJII! pacci!Oipen pa3Jiazeal!e 189-nl!e:ra 11 405-nJie:ra rpynm• 5 U.. ( {,) aa 

Nl?lpnao)ll!lllle npe)lc:raaJieHHll no,11rpynnu SU. ( 4)® S'U..(i) , ro 1111 H11ee11: 

\ j =( .i,i)+(~, i)+(~, i) +(is, i)+ (.2.0~i)+(4,2)+(~,2)t-(.W,.t)+(i0,.2.)+(i5, 3); ( 5) 

' :, ~ [ i, i) +( L51 i) +(841 J.) + ( Y, 2) +( ii11) +( %1 '-) +(:l6, .t) t (i, 3)t( W
1
3) + ( U>, 3) + (6) 

+{L 51~) t ( Y, 'i) + ( Y 1 'i) t ( ~, 5). 

}; cJwo mx nepaue H aropue !1HijJpu paaau pa311epaocr1111 cooraercraYDDtHX aenpHBOJIHIIIIX npeJ1-

CTaDI!CHil i1 rpynn SU..(Y) 11 SU...(i) , npH'Iell nocl!e,IIHIIII IIBJIIIetcll raK Ha3uaael!oll •cni!HO

aon rpynnci1 CTpaHHIIX KBapKoa•. 0003HaqHII qepe3 A' napy HH~eKCOB c~ ' OL ), ,, ~ 

a qepe3 A - napy ( Cl , .:3 ), r.~~:e a. , o<... = I,2 coorsercraesso cni!HOBilll H 

ll3DCnHHosuA I!H.I(eKcu. Tor)la 1!11ee11: 

..1\[A's' J \A 'B'J I ( A' 81 ~· A' A' B' 81 A' 
'f:'lt'D'J='f[c. 'o'J +Lj Oc•'t'b' -Oc·'fo•- •\•'±'c· + &o•':l:'c·) + 

I ( ~ A ' ~B' B1 -A') + ·~5 Oc' 0 0·- eSc' Ob, C 
[A' "J Yvl , 

,f. ~ - 1 A I B'' ~ ( ' ~ 8" - A' B" 
'-flt'D'J-Jt'±'lc'o'J\f' + yJ3 °c· 'f'D·IP - 0o•'±'c•'f ) 
J:.[A'E'l_ l A"5" , , '±' (c' 1>') - JI t 'f'tc o J 
~[A'S") _ I A' B" I 8' A' 1 A' 8' 
\.t'[c' b"rVI'I.}'t.lf'o-+ -q- 5 ,. '±'c• -9Ti? be, 0

0 
.. C. 

,.t.[A 'B") 3 A' ~" 
'±'[c"b"l=- Yl3' E.. c.•o•'±' lf 
,.r._[A"B"l _ -~- A'S" c I' • 
'!' [c• D')- .2.J15l Cc'o' \... ' 

,,..f._{A' 6') _ {A 's'! I ( A' g ' 8' A' A' •' i' A') 
"±'{c' l>'l-'±'(t'b'l t- ~Jl fc.,'-J:'", + S c·'fl,,+ o b'':!:'c• + 8 ,•'±:' c• + 

~ K"(rA'~B ' ~ s · ~A' ' c 
+Cjffo 0 c' Oo,-t Cc' 0 t•J 

~{_A' B"\ ; A' B'' l '·l - A' , d" A' 8" 
'-J:'{c.' D'I=K'ti{c'o'l 'f +~V10 (o~· '±'o• 'f +li'o•'±'c•'f ) 

( A'B"\ , { A''s'J 
1\c'D'l ='f'(t'D'\ 'f' 
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;r,{A'S'\_ .!_. {I'B"I 5 ( A'' 8' s' ~" 
Y:'{c"o'l -11'2:')!~,\fc" +'fl30 °c•'fb,'f +li,.':liD.'f ) 

,f..{A' B") ~ A' 8' i A' d" _i_ 8' A' '> Tl A' B' 
'l:' {c'D"~ = i'±'c• 'f>o" + YJl Oc·\fc• + 'IJ). 6 ~· '~-'c • - -t-ilj;, Oc• ob' c 

{A'B'\_ {A"B"I _{_( A" 8' 8' A' A' B' B' A' ) +2 f::['( A' B' 8" 1' cp{c'o"l-~{c'' o'f +yJl 0c"lfo•+0c"'f'o· + 0b''fc"+oo· 'fc" • V~ 6c .. 6v +c5,, 6b.)e, 
tA'B'l A' [A'B'l A' s' ' 

r,ll;e '-1' \t'P'l' ':f:i{c'D'\ ' 'i'[c' D'l 1 '±'[c'o'J ''fo• ' '±'{c.'D'l 1 '-Y[c.'o'J' \k'D'-

cnHHOpH rpynnH SLLl4), onHCHBaD~e KyXhTHnnerH pa3wepsocrH 84,36 , 20, 20, I5 , I0, 6 M 4, 
{A"8'\ { A' B'\ B' 

cooTBercrBeHHO, a 'f {c" D" 1 , 'f c" • 'f o" 'f S'' - Cn!IHOpH Cni!HOBOI! rpyn-

nH CtpaHHHX KBapKOB $~(~) , OnHCHBaD~e HenpHBO,li;KMHe npe,li;CtaBXeiDIH pa3uepHOCTH 5, 4,3 

H 2, coorsercrBeHHO. 

3. CnMHOBHe M M30TOOHqecRMe yZXbtHnnetH B HenpHBO~ npe,li;CTaDXeHHHX 

no11rpynnH S~(Y) ®$U.l.1) 

nxn M3yqeHHH KXaCCM~MKa~HM qaCTM~ nO paCCKatpHBaeKHK KyXbtMOXeta» rpynnH $~(6)H 
no.D;rpynmo: ~Cll4)® SLll .2.) Heooxo.D;MKO 3Ha!h, KllKMe cnHHOBHe M H3oronuqecKMe uynrH

nxer H CO,ll;epxatCH B 3THX KyXbTHOXerax. ~uaqe rOBOpH, HeOOXO,li;HKO H3yqHTb pa3XOSeHHe 3aOH-

caHHHX Ha»H BHme HenpHBO,li;MWX npe,ll;crauemtll rpynnH $~(4)®$~(2..) Ha wym.runxerH 

rpynnH SU.,Cl) 1 ® SLt (i) ( , r,ll;e $Cl(:1. )1 - H3oronMqecxas rpynna, a SU.. ().); - cnuso

aan r pynoa. nxa HenpMBO,li;MKHX ope,ll;ctaueHHil rpynnH SU..(Y)()l) SLl(!l.) , co,ll;epm~xca 

B 189-nnere rpyonH M»eew cne.D;yD~e pa3noseHHII 
( M 1 !l.) = (21 L) + ( '1 1 i) -t(~ 1 3) r( .11 3) -t( Y1 3) + (J. 1 5) 

(UJ, i) = (J., i ) -t ( '5, 1) + l ,, 3) + u, s) 

(1.513) ~ (i1i) -t (3 1 i)+(1 1 3)+ ( 3 1 3)i- (3, ~)+(i 1 5)+(~, 5) 

(:!.51 L) ·(311) t( i 13) -t (313) 

(4,:1.) = (.2,i-)-t(,_ , n 

(•, L) = (3, i) t I!' 3) 
l i 1 i): (L,!). 

AHanorMqHo ~xs »ynLrunxera 405 . 

( ~ ~ 1 !..) ~ ( i 1 l) t ( 51 L) t l31 3) t (5, 3) -tl51 3) + ( i 15) + ( 31 5) t l51 5) 

( !51 1..) = (51i.) -t ( !1s)i(1,3) 

l~ ~ 1 l) ~ (.2 1L) +(4 1t)t ll13) t(213)t l411) t(413) -t(~ , 5')t( 41s) 
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(4,1) =(21!) -+ (2, i) 

( i01i) •l31 L) t( i 1 ~)-t(i1 i) + (i1 s-) 

(~,'i)-l~,~)t-(2,5) 

(oi15)' lJ., 5) 

(i,~)~ (L,~). 

B CXOO!aX B pa3~0K8RRSX nepBaS n-~pa 0603Raqaer pa3K8pR0CTL R30TOURqecXRX KY~L

TJn~etOB, BtOpas - pa3XepROCTL CURROBHX yY~LtRRXeTOB. 
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-

+d=r[>;J;(n~xi + s;x:- J:x1 } + J f sfUlJ';.X~ + J~x~ -Jfx~)] + 

+ ~15 [6~8~ (4f; o[ -s-~~ at)+ 

( 18) 

(19) 

( 21) 

( 22) 

r,J!;e ~ t'fs\ , 1; 11 :r .,11;. - cni!HOpH rpynnH ~ Uv(l )1 , onacHBallllll!e KyJ!UIIlnJie:rH 

pa3llepHOC;II 5,3 111 :r.,J!;., a \~~~\ X.~ 11 :r.,11;. - cnHHOpbl rpynnH SU..(1)r . IIpK 

onpe,l!;eJieHI!lll Bl!)la pa3llOXeHI!II llbl IICXO,li;Hll 113 Otlbllli!HX tpetlOBaHIIlll CHlllletpiiH, op:rOHOpiiJipOB!tH 

11 paaeac:rBa HYllll mnypa. 3uaqeuHe rl!nep 3aps,J~a onpe,J;ensetcs ql!cJIOII aepXHHX 11 HHXHHX IIH

.J~excoa "3". 

C no110~#ll nonyqeHHHX pa3JioxeHI!II B cne,J~yo~ell pa3,1!;ene tly,J~yt nonyqeHH napa~~e:rpbl clle

mHBaHHH qaCIIIQ 113 pa3BUX yHIItapHHX IIYJl#I IInJieiOB C O,J!;I!HaKOBblllll Cni!HaiiH. 

4. Ilapawetpbl Cllemi!BaHIIH 

Kax tlblJ!O yxa3aHo BO aae,J~eHHII, ~1!3HqecltH HatlJIIl,J;aellble qac:rHnH npaHa,li;Jleza:r oe Kyll#-

:rHnne:ra~~ $ Ll(3)® $ Ll C:L) , a IIYllUI!nJietall SU.( '-1 ) ®.S"U...l2.. ) • 3to npHBO,ll;llt x 

II 



TOJlY, QTO ecllH .~taHHOe aenpHBO)(IIKOe npe.JtCTaBileHHe rpynm.r Slt ( 6) co,~;ep][IIT pa3}lli'IHYe 

llYilbTHOileTY C O,llHII)( H Tell xe COIIHOK, TO ¢113HQeCKHe qacTHnY, BOOO~e roaOpH, HB!HmTCH 

onpe,llelleHHYilH !HHeRHYilH cynep00311QIIH)(H COCTOHHHA C O)(HHaKOBYilH KBaHTOBYilH QIIC!a)(H 1!3 

pa31lHQHYX yHHTapHYX wyll&TI!n!eToa. n!H onpe,lle!eHIIH yrnos cwemKBaHIIH KY npHweHHK cne.xym-
;;_lASJ .ifi(AB\ $ ( ) 

mKll KeTO)(. Ha OCHOBe pa3XOXeHHl! COIIHOpOB '±'(tD) II 'i' (~~) rpynny u_ 6 Ha 

HenpHBO.JtHKYe npe,llctaaneHHH rpynnY SlA.(4)®Sl.L(l) ( cw.¢opJlYilY (7), ( 8) ) 11 pa3-

llOXeBHl! OOCile,llHIIX Ha 1130TOOI!QeCKI!e ilyllbTKOileTY C onpe,llelleHHHKH COI!Ha)(H ( ¢0pilyllY (9) -

( 22) ) KOXHO Hal!TH npOeKQIIOHHYe OnepaTOpH Ha KaX,IlOe ¢1131!QeCKOe COCTOHHIIe . nel!CTBYH 3TII

)(H npOeitUIIOHHHilll OnepaTO~ Ha BHpaxeHHH <±it~~~ II <t>~~:~ qepe3 BOilHOBHe ¢yH!t-

U1111 YHIITapBHX MYilbTI!OileTOB ( ¢0pilyllH (3), ( 4) ),KY Cpa3y OOilYQIIIl KOH!tpeTHHe lliiHeRHHe 

ltOil0HHaQI!II BOilHOBYX ¢YHKUI!l! COCTOHHI!l! 113 yHIITapHHX llYilbTIIOileTOB, OOHCHBammKe ¢113HQeCKHe 

COCTOI!BIII!. 

llpO,IleWOHCTpHpyew 3TO Ha OpiiWepe 1!30TOOIIQeCKOrO llY!bTHOileta CO COIIHOK I II C rHnep-

3apl!,llOK 0 , CO,Ile~erOCH B npe,IICTaBileHHII (20, 1) rpynnH $lt(4)®5i.,l(:J.) H B 189-nne-

Te rpynm.r S Lt ( 6) • BOilHOBym ¢yHKUIIm 3toR qacTllnY oOo3saqll)( qepe3 T i , r .~te 
i_, ~ J. , ,! , J - IIH}le KC BeKTOpa B TpexMejlHOIJ I! IJOC Tpai!CTBe , a J' ~1 , 2 ,3- IIH,IleltC 1!30TOOI!

. [ t ' D') 
qecJtoro BeKropa . CooTBercraymmKll npoeKUHOHIIIDl onepaTop o003HaQHK l!epe3 (nt )LA' B' J 

OH .JtO!xeH Y.JtOBiletsopar& ycnos11m 

( 
l )[c'o'J ,,f;[ A' e'J J n, [A 'S'] 'f(c'b'] = fi. ( 23) 

C nOKO~&m ¢0pilyllH ( !0) llOXHO 00Ka3at&, QTO HeHy!eBal! KOKnOHeHTa ( n•) (c'D') 
' (A' S'] 

pasaa: 

~~. )t~:~.~ = ~ [(-rJS ot (6J )€ s:-(TJf &~8 l6j): &t - ltJ: of (6i ): of+ l'LJ~ o!~ lt o;).<211) 

[ABJ 
neacTBYI! Tenep& 3TI!)( npoeltUIIOHHHK oneparopoK aa sapaxeal!e (3) cn11aopa q?l~D J 

OOilYQII)( 

~ - j)(C'D'! ,t;[A 'S']=[~( . ') .. (t )t _!_ - ~r• ~ . ( -~ -.,,.~- (J . ( 25 ) T,-(fl, lA' ~l't[c'o'J ,,\ox '.-rJll .D,.o~(cJ"' n_E~r,.D (L.J,. v,' 

r.~te 

v, =J.£Spl'fod) 
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npoctpaHCTBeHHaB BOnuoBaR ~YH!nKR co cnHHOK I (uopMHpOBaHHHI tpeXMepuul Bexrop). O~o-

3Ha'll!ll 11epe3 fl 0 II CY HOpMHpOBaHHUe BOnHOB!le ~yHitllHII 'laCTI!Il B npaBOI 

'laCTH (25). TOrAa 113 3TOI ~OpKynH UH l!lleeK 

(26) 

UocneAUee COOTHOmeHHe nOEa3!lBaet, 'ITO paCCKOTpeHH!lK H30TOnl!'leCXHI TpHnneT CO Cni!HOK I 

H rHnepaaps~ow 0 RBnserca cynepno3HI!HeA rpex H30TOnl!'lecXHx tpllnnetoB c taXHKK xe cni!Ha

KH H renepaapaAaKH, npHH~nexa~ tpex yHHtapuux »ynLTHnneta» ( 8,3), (I0,3) 11 ( I0,3). 

ITpl!lleHRR 3TOT KeTOA, KOXHO TIOny'II!TL napawetpu CKemHBaHBR ~nR BCeX 1!30TOnH'IeCXI!X KyRLTI!

nneTOB, 

BBe~eK cne~~e 0~03HaQeHHH AAH COCTOHHHA C OnpeleneHH!lM 1!30TOnl!'leCKXK CTIHHOK 

I! ranepaapH~OK B KaZlOK yHI!tapHOM KynLTI!nnete DO COI!HOK ir : 
Y=- o y-o y~o y~+! Y~ +l Y•- i y~ -! Ydi Y•+i Y·-1 Y· -l 
I~ o I~!. I ~.2.. I• f I • t I . .!. 1· i 1 •0 I·1. 1· 0 l: i ,_ 

\1)-J+i) ~l}) 
-

(8,1}+1) 7_l}) l"(J-l Kl}) ~(}) 

(i0,1Jt! ) ol1) 
I 

bl)) ~LJ) '"C lj) 

l{o
1
lJ-+L) fll)) 

~ 

8q) :c lif) }lJ) 

llt1 !L J+L) a-.LJ) tq.) C(}') Jq.) eCJ) ~l}) ecJ) fl}) ~(}) 
nna cnyqaH OKTetOB 01 II o" co cniiHOK I KU nonL3yexca o~03Ha'leHHHKII 

r(l}), r'(}) ... 11 t711l1-) ' +~ll-) uft L q ~ q ,,,, CO OTBeTCTBeHHO, •~K yxe OTKe'lanOCL, MHO-

rHe 1!3 COCTOHHI!I He HBnHDTCH ~113H'IeCKMUI!, ~1131!'1eCKHe COCTOHHIIH C 1130TOnHQeCKRK CTIIIHOK 

I = 0 , ~. I, ~. 2 c rHnepaapHlOK Y 11 cnKHOu } o~oaua'IIIY qepea S(y, J) , 
Dl'f,}) , T\y,}) , Qly, ·J-) , Fl)',}) , COOTBeTCTBeHHO, qTO~U OTnH'IaTL 

pa3nii'IH!le H30TOTIH'IeCKI!e KynLTHnneTU C OlKHaKOB!lKH KBaHTOBUKH QI!CnaKH MU TIO!L3yeKCR IIH-
#-

~excaMB I,2,3 .... Hanpl!llep, B I89-nnete colepxarcs rpu lY~nera c y = ! i , } =I. 

3tl!'laCTHil!lO<loauaqaxqepea D,(±:l.,!-) ,.D,J:±1 11.) 11 .D3 (±1.,1.) 



(£() 

(Z£) 

(I£) 

(0£) 

(6Z) 

(BZ) 

(l.G) 

[(r ) • .r -(f) g-(f)9] t= (r'o) hj_ [(1 )"rc + (rl£-(r)il) ~-=(l'o) ~1 

[(rl ,.t-(r) .£ + (r).9 J¥ ~ (r 'o) ]_ [(-r ),H +-(rl ~+ (>).9]~ =(r'o) j_ 

[ (' ),:1 +-(r),:tt + (r) h-J L (; (!) ~CI -¥ 

[ (r l.~r +-(r) ,·H (•) 1 rJf~ (r 'F) \r 

[(r) ,::r"G+(r) ,J ~-(• )i-Jt =(1 'r)~(f 

[ (t) 4 + (t)~ Y] Jl_ (-r'o) ~.$ 
r 

.taru-6er 



T,_ (o,o)= Js [J3 t(o) + .J5: 4(o)] 

~1 (o,())~ k [3~cqo)+.2.Jl ~(o) - 5 ~( o)] 

$1 (o,o)= ~ [ J3 a. (o) ;- 4Ji 7_(o) + 5 ~(o ) ] 

.s ~ ( o, 0) ~ ~ [ J3 a. ( 0) - Ji 'L ( 0) +} ( 0) ] 

(34) 

(35) 

( 36) 

(37) 

(38) 

BHDRmeK 06parR&e COOtHOmeRHR, KOrOpHe cne~er HCnOnb30Batb npH RanHCaRHH KaC

COBHX COOtROmeHHH 

J: = !)_ 

<J-(.?.)~~[ -Ji ~1 (071)+52 (011)] 

}- = i 

K'( :1.)=! [-.2. D1(11 i) + D~ (:!.11) +.2.D
3 

(!..
1 
:i)J 

K''li)-~ [2D~.(1,i)+iD,~. (!,1) -tJ>, U,:i) J 

~ U-)=k [- D1 (i,i)t.2.D.~.(i,i)-1D3(i,i)J 
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:t ' (-t) • ~ [Ji T;lo,t)- T~[o,t.) 7 " (i) - ~ [Ji Tslo,!)- T~lo,i)J 
<:r(i): ~ { 1:. (01 .1.)+ T3 (01!)+Ji (T.2.(01 i) + T~ (01 !)) y 

(3I ' ) 

O(i) · *{T1 l0,.1.)- T)(o,!)+Ji[Tl.(o,L) - T~ (o, t)J} 

J--=--9. 

-;t(o) = * [Ji T, (o, o) +~ T4 (O,o)J g(o)~ fs [J3 T1 (o1o) -Ji T,_ to, o)] (35 1
) 

K(o) ~ ~ [D1(11o) + .2..DJ!1 o) J d. (o)=fs [ 1D, (i,o)- 1>4 (! 1 o)] (36 1) 

~(o) ~ ~ [J5 5'1 ( o, o) -J5 s ... ro, 0) -Jl $}(o,o)] 

tL t 0) ~ ~ [J3: ~1 ( o, 0) + 2Ji s ... [ o, 0) -JS s} ( o, 0)) 

a.(o)= ~(3S,lo,o) -t$.1.(o,o) +Jlo Ssl<l1o)) 

405-nJieT 

;(=1 

T (~,'-) : f ('-) T(-2 1l)=ft.l) F(o,!L)=C..(l) 

( 37 1) 

(39) 

Q.l1 1 1)~e(.1) Q.(-!,i)=et'-) C4o) 

T1 ( o, 1) = Js [- €l'-) + 1x (z)J ~ (o,1)- ts [i~ (1) + T(2.) J (4!) 

D1 l1,2.)-~ [Ji K(2)+J3 J.t.1JJ D1 (i,l)-fs [J3 K.(l)-JiJ.tz>J (42) 

16 
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s1 (o,~~~ [JS ~1) -.2.tl1) -+<1 .. (1)) 

$'1.(011.)= k (J5~l1)+1(ll)-3a...(l)] 
S~(o,.?.)- Jro trs ~Ct) +4'l_ll)-+3o...tl)) 

J=i.. 
T(-.1,:!..)= fu.) F(o,.i) = ~ (i) 

T, ( ol !)= Ac .2x'( ~) - 6( ~) -0'"( ~)) 

T1 ( o,1)=- ;J5 [ lfJi1r'(~)+~6"(1) -J5o(j) +J5' €(!)] 

T,( o, 1.) = ~1J5 [-1'( 1.) -+JiO t)U) -JTO o l !)-2J6' ~ ( -i)] 

T'i (o,i) = .i- [-.2Ji?r'(:i)+ J5 o(!) -JS iJ U) + 1J3 ~(-i)] 
~ 

T5 (o,i) =~[T'(t)+6(J.)-+ if (,i)] 

}= 0 

Tl-:J. 7o) - f(o) 

I7 

(43) 

(44) 

( 48) 

(50) 



{Q_(i,O)=e.(O) !Q.(-:~.,o) =eto) 

$1(o,o)=fo [J35if(o)- 8~(o) -a...(o) J 
~(o,o) =.2~ [J35 ~(o)+ 11 ~(o) + 3 a..(o)] 

~}to,o)= ;~ [- J5~co)- A-t (o) +3R=a..roJ] 

(51) 

(52) 

D, (!, o) =H i.ff l:::(o) -td. (o)J D;)..(i, o)= ~ [-t( o)+ 1J6 d.(o)] (53) 

T1 (o, o) = -Js [-1~o)+ ~ (o)] T:t. (o, o) = Js [ t(o) +.1 8(o)] (54) 

HaKoaen, 00paTBHe COOTHOmeHHH ~HH 405-nnera 

J=1 
~ 

t(.2.) = V5 [1 "ft (o,2)-Ta.(o,.t)] ~(i) = /5 [-T1 (o,l) +l T;_ (o,l)] ( 41
1

) 

~ 
K(i)- J5 [JlD1U,i)tJ3.D.._(L,2.)) J. (2)= )s[Ji D1 (.i,l) tJ3 D ... (.i,2)] (42

1
) 

~("-)- ~ [J3 s1 (0,.2.)-t.li $.t (o,.?.) + $3 to,2.) J 
~ l2)-~ [ -,/6 S,lo,.t)+ S2 (o,.l) -+.2.Ji Sl(o,2)] (43

1
) 

o...l2.)- /,o [ 51 to,2.)-J6 s .. (o,2)+~ S~(0,2.)] 

IB 



t 
1 
( ~) • ~ [ ~Jio D1 ( i 1i)+5JI b._( 11!.) +,HiS D3 (!,!)-t 5J3 D~ li

1
i)] 

K"( ~) _1.. [- D1 ( ! 11) +4J5l>l.(i1!) + lJ6 Pd i, !) -.2.J3o D~ (1, !) ] 
15 

~ li) = i_ [1Ji0 D1 ( 11 f) +5 JI D._li, t.) - 3Ji5" 0
3 

( ! 1 !) ] ~ I' 
olli) = i= [4Jis D1 (i1!)-S"J3 D._li,i)+JiO'D~(i1 !)-5Ji D~ (i1 i)] 

5~15 

:t '(i): ~[Ji T,(o,~) +T5 (01 t)] 

t' ( 1) = 3~ [ ~Ji' T,_ (o, 1)--r; ( 0, 1) - ) J3 ~ (o, t)] 

IS"(t ) ~~ [-R"T1 (o,t)+.H.:t(o,t)+ .2.JIT3 (.01 t)+ J6 T~ (o, t) +.2RTS (o,i)] 

cr(i) = t (JG T,l o, i) -+1 T:t (O,i) t2.Ji T;( 01 i) tJ6 T~ to, 1) -.'U3 T5 (0
1
1.)] 

~( i)= ~ [T'l.(o, i) -1Ji T~(01 !) t J6 T~ (0
1 
i) J 

}-=0 
~(o)= 6~J5 [-3-ff S1 (o1o)-Ji05 Sl. (o,o)+1J3 .S 3(o,o)J 

rc_(o)= ~j5 [-1'-.)1 (o, o)t.2Ji?S~(o,o)-,/uS3 (o,o)J 
Cl(O)-fo [S1 (010)-JiS' 5.z.(~1 o)-.2Jri' 53 (01o)] 
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ITO~L3yHCL YaCCOBOI ~OpKy~OI reAB-Mana-Oxydo ~na xax~oro yHRTapaoro KyBLTRnnera 

H npHBe~eHHHKB ~OpKy!aKH CK8mBBaBHH,KY MOZeK nonyqRTL BCe KaCCOBHe COOTHOmeHHa ~a ~H-

3Hqecxxx qacrHn. 

5. c- qeTHOCTL 

Onpe~e~ TenepL C: - qeTHOCTL HeXOTOpHX yHHTapHHX H H30TOnRqecXHX KY!LTRnne-

TO£, c o~e~x o~oBpeueaao qactHnH H asraqacranHI). HanoKHHK, q:ro ecna yaurapaae son

uosae ~YHEnRM qacran H3 oxrera B 27-nnera npeodpaay»rca cornacuo 

Co"'c-!.- o~ r 'l .. ' 
{"'~~ -t __ H{r &~ 

CA-l {~SIC -7._ to<~) ' lrc=t.t), (55) 

TO rOBOpa:r, q:ro 3TH Ky!LTHnBeTH HKeDT (_ - qeTHOCTL ~ • nna H30TOnHqecKHX 

uynLrHnneros KY HKeeu auanorzqaae onpe~eneuaa. lloaarme ~ - qeraocrz raxze uoxao 

BBeCTH ~na KYBLTHn!eTOB rpynnH ;)Vl(~) ., CO~epza~ O~OBpeKeHHO qaCTHnH H aHTHqacTHnH, 

aanpHKep, 35-nne:r, 189-nne:r, 405-nne:r H T.A. 

PaccuorpKK caaqana 35-nner, onacaaaeKUI cnaaopou cp~ rpynna $ Ll ( 6) c ayJie-

BHK mnypou. 3ro:r Ky!LTHnner co~epzH:r ox:re:r co cnaaou 0, oxrer H caarner co cnaaou I: 

~A ..... " i ... s: .. " l s:""o"' 
'!'s='(), v,-t;]3\{)~uj>.JtJiu-l J' ' (56) 

rAe v; H ~ - yHHTapaae BOl!HOBHe ~yHEnHH BeKTOpHHX Ke30HOB, a O'f - yauapuaa BOl!

HOBaH ~yaxnza nces~oc~apaax ueaoaos. qroda onpe~enHTL C- - npeodpaaoaaaae ~na KyBL

rznneros rpynna S Vl (G), cJie~ye:r oruerHn, qro C- - npeodpaaoaaHHe onycxaer sepxa11e 

yHHTapH!i8 BH~eXCH H nO~HKaeT HHZHHe, HO He 3atparHBaeT CnHHOBHX HH~eKCOB. C ~pyrol CTO

pOHH, ~~a CnHHOpOB rpynnli $Cl( ~) yHH:rapBHe H CnHHOBble HH~eKCH Odpa3y»T e~BHe ~BOIHHe 
HH~excH , rax q:ro onycxaaHe ( no~HHKaHHe ) yam:rapH!iX BH~excos scer~a sneqe:r aa coOoR ony

cxaaBe (nOAHBKaHHe) CnHHOBHX HH~eKCOB. HanpHKep, C - npeodpa30BaBHe CBH3HBaeT ~: 
H ~! • TaK KaK cnHHOBHe HH~eKCbl npH 3TOK npeOdpa30BaHHH Be 3a:rparHBaDTCa, TO B 0~
HOK 113 Cni!BOpOB q>~ H if>~ C!eAYeT nO~HTL H onyCTiiTD COOTBeTCTBYDIJI}Ie Cni!HOBble 

HB~excbl. 3:ro uozao CAeJian npH nouoiJI}I aHTI!CHKKerpiiUHX cnaaopos Broporo paara E...t H 

S .J, • llii HKeeu raxKK odpa30K: 
A -!. ;r., t4Jl • C 4> s G = t E..u• 't' to.'") E.....,__ 

(57) 

•) HexoropHe OdiJI}Ie acnexrli C: - qerHOCTH paccxa:rpHBal!HCL B padorax/II-13/. 
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BuelepeiL f. cJ, 11 t '" raK, 4TOCli1 

E., ... H , k. =5~-
.-f: AB llO~CTaBHHH B ( 57) BHpaZeBI!e 'K 4epe3 BOHBOBHe ~YBKUIIII S U..(3) ® SLt ( ~) , no.Jiy-

'1111( 

( 58) 

to;ct ~ tz. o~. ( 59) 

TaKHIL Oelpa30K 1 (, - 'leTHOCTH BeK!OpHHX II rr C eB~OCKaHSpHHX 1Le30HOB B 35-rrnere 

I!J(emr OelpaTHile 3HaKH. il 'laCTHOCTH1 eC JII! ~ ; I , TO nceB~OCKaliHpHile 1Le30HH HILemr t -
4eTHOCTl> +1 1 a B ~ XTOpHO!e - C - 'l f:T!IOCfh - l , '!'rO IIOJ:TBepl!(;\aeTCR JltcrrepHl,iCiiTOM. 

PacciLorpHIL renepb I89-n.Jier 11 405-nner rpynnu .~Vl(~) . ITo aHa.JiorHH c ( 57) HILeeK 

llpe,JJ;rrOJIOJ:I!IL ,IJ;JIR 

C - 4eTHOCTH 

Crr11u 2: 

CrrHH I : 

Crri!H 0: 

(G O) 

(6I) 

Orrpe,JJ;e.JieHHOCTH 1 4!0 I( = I . llO~CTaBJlSl! B (GO) BHpaJ:eHHe (3)
1 

ITOJIY'IIIIL 

scex yHI!TapHHX IIYJILTIIIT.Jieros , co~epJ:aJI!li XCll u !89-nller c rpynnu SU.(b) : 

C I ' c_- i = (J I' (I I (' - l - ' ' . 
\.; ~~ a( l, ) " - ,) ) 

(62) 

) I 

AHaJIOrH•IHO, 113 ( 6I ) II ( 4) IL H ITOJlY'iHIL Ji ll II I;QS-rr!lera: 

Cm!H 2 : 



CnHH I: 

CniiH 0: 

" H {"~' c,-t-- H{rq 
v {~6~ - {"-f\ c.,o'~ c-i=O~ 

"O""c-1--o"P 
v ~ " ) 

" H <-"r1 c! =H u•t "O" c -l o ~ '--' < rss '"'fl '--' f = "' 
c.sc-t = ::. 

( 63) 

0TIICTIIII, 'ITO B OOOIIX IIYJII>TIITIJ!CTaJC s L( ( ~) .ltBa OltTCTa CO CTIIIBOII 1 IIIICI)T pa3BHC C, -'leT

HOC Til, 

C - 'ICTHOCTI! (j>ll3ll'lec KHx 1130TOnH'Iecux IIYJIUHnneros, JIBJUllliiiHXCR cynepno3HniiJIIIH 

COCTORHI!a 113 pa3HHX yHHTapBHX IIYJ!~TROJICTOB, IIOXBO Onpe.ltCJ!IIT~ ~BYIIJI CTIOC06aKH: JIIIOO 

TIOJ!~30BaT~CJI HCTIOCpe~CTBCHBO COOTHOmCRIIJIIIH Cllemi!Bani!R (27)-( 54) II 3alt0Ballll npeo0pa30Ba

HIIJI (62) , (63) .Jtl!R YHI!TapHHX IIYJII>TIITIJieTOB, JIHOO OOJ;C.TaBIIlU B COOTBOmeHIIJI (60) , ( 61) 

pa3JIOZeHI!JI CTII!HOpOB <Pt~:~ II <pz~!~ no nenll SU..(i>)::>SU.(4)®Slll2)::> S U.(1)~SU..l~). 
B pe3yJibTaTe IIH noJiyqllll C- - qersocra .ltJIR 1!30TonaqecKHX iiYJILtHnJietoB H3 189-nJiera, 

CO.ltepza~e O.ltHOBpelleHHO 'laCtllnH H aBTII'IaCTIIOH: 

C.= +i: ~ 1 lO,l) 1 S,_l0,2.) 1 T1 ~0,i) 1 T:l.lD,i)
1 

T(01 .?.)
1 

S
1

(01 !) 1 
T,U>,o), 

T,_ ( o~ o) , s 1 l o, o) , S,_ ( o, o) , g ~ ( o, o) ; 

C=-i: T3 (01 i), T~to,t), S.l.lO,i) . 
AaanorH'IHO .Jtllll 405-nneta 1!11ee11: 

C.=+ L T, (o,:L), T.t~0 1 1) 1 $1 l o,.2.), ~!1-lo,.L), S}(o,.t), S}(o,i), T,(.o1 i), 

T5 lo,i) 1 $1 (01 0), $Jo,o), S)(o, o), T
1

[o,o), T:~..(o,o); 

c_ =- .L'. S, (o,~) , S,tO,i), TJo, i) 7 T; (o, t), T'~ to, t). 
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6. Coor~omeunx we!8y xoucraHTaKH pacnaga 

flpH KnaCCH~EaUHH Ke30HOB no paCCKOTpeHHHK KY~bTHnneraw I89 H 405 He06XO~HKO npo-

BepHT&, BUUOHHHDTCH HH KaCCOBUe COOTHOmeHHH . 

Kex~y BepOHTHOCTHKH pacna~OB pe30HaHCOB TaKXe KOXeT AaT& ~OUOHHHTeH&HyD HH~OpKaUHD, 

KaK H3BeCTH0/
9
/, ~H YHHTapuux KfHbTHnXeTOB, KaCCU KOTOpux XOpomo y~OBHeTBOpHDT KaCCO

BOR ~opwyxe feHH-MaHHa-Qxy6o, npe~CEa3aHHH YHHTapHOR CHKKeTpHH OTHOCHTeH&HO BepOHTHOC

reR pacna~a corxacyeTCH C OUUTOK C TO'IBOCTbD ~0 I0-2~. 

PaCCKOTpHK CHa'lana pacna~ Ke30HOB 0+ H 2+ Ha ~Ba nceB~OCKaHHpR~ Ke30Ha, ITpecxe

AYH uex& H~eHTH~HEaUHH H3BeCTHUX Ke 30HOB 2+ ( CK,UO~p06HO pa3~eH 1) C 'laCTHUaKH H3 pac-

CKaTpHBaeMYX KYHbTHUHeTOB I 89 HHH 405, MY npe~UOHOXHK, 'ITO KOHCTaHTa rc B ~opwynax 

(60) H (6I) paBHa +I, J TO npHBO~HT K TOKy, 'ITO YHHTapuue KYHhTHnHeTU CO CUHHOK H 'leT

HOCTDIJ 0+ II 2+ HKeDT C - 'leTHOCTD +I, Ma:rpH'IHHe 3HeKeHTU pacna~OB 3THX Ke30HOB Ha 

~Ba nceBAOCEaXHpHHX Ke30Ha HKeDT cxe~yDmYD YHHTapHyD CTpyKTypy: 

o+-- o- + o-

(64) 

M(g_, g+f)=~,_Trt~)[P! lp.,)P; l~.)+ P{lHP! l~,)J 
( 65) 

. \-j{ol~} p }b 
M(n-d-+g)=~3 t~6l(cy) .. CH J"l~,_) 

( 66) 

1+-~ o- +o-

M l o ~ 8+ f) = d~ s ( ~) r; (f,) r s c~l ) 
(67) 

(68) 

(69) 
u\"'~ 1 Tal. S 3~ec& 1 \ q.-6) l cy) , ('> ( "v) H ( 't) o603Ha~aDT pacna~am~necn 27-nneT, oxreT 11 CHHr-

neT, COOTBeTCTBeHHO, C HKnyH&CaKH cy , a \); ( ~,) ll f>~ ( ~J.) - OKTeTU nceB~OCxa-

HllpHUX Me3 0HOB C HKnyH&CaJrn ~ 1 H \1-.t. , lfCXO~Jl H3 3THX llaTpH'IHUX 3HelleHTOB H HCU0Hh-

3YH ~OpllyHU CUemHBaHHll (27) - (38) H (39)- (54), MY liOKell UOHY'IHTb BUpaxeHHll ~HH KOHCTaHT 

xouxperHux Hadnm~aeliHx pacna~oB 11epes 

Be~eHu B ra6nnuax • ~' ' 
H T.~. Pesyx&TaTu npn-



x) 
Ta6JIII!l8. I 

Me3o Hu 2+ B npe~craBJieHI!II !89 

Po,...tm-o...y 

T-t(o1 2)~ t-t'K:· 

T+lo,2)-t r+'c 

Dt-\1,.2.)_, t" r+ 

D+li11) -• k. +'l. 

S lo,2)-. ,-+ r 
1 

\ l o, 2) .... t + K--

_., 
:J ,lo,l) ... 7_ 'l 

)tl012)-t :P r 

S,_lo,i)..,. K.tl-

S,co,2)... tz ~ 

1(.~""""'"' 

~5 

Jt ~5 
~~ 

j 

- J6 ~5 

2_ j 

3 ~5 -3 'J'~ 

A ! 
-3 ~ 5 -10~~ 

2. ~ 
-3'}'s -J3~~ 

Ji fi 
3~5 +v~ ~~ 

- ~ ~5 +~~~ 
Ji r.:' 

- 3 ~5 t- Ll3 ~ ~ 

Ta6JII!Ua Il 

Me30HU o+ B npe~ciaBJieHI!l! !89 

P~r 

)1[ o,o)--. ;t-+ .r 

S Lo,o)_., .r+r 
2 

5} l01o)__, ~+ r 

Dtlf,o)-.~::+x-• 

Dl.+U,o) -. t:.+r 

T,-~"co,o)..., Jr+~ 

T,/lo1o)--. r+ 1( 

Q++li,o)_, t+x-+ 

F -t-t lD,O)-.> rt .f T 

T t-t(.!!,o)_, t+ l.+ 

I 

\Co~ 

ko(-~,+ld~_+bo ~\) 

~0~,+4~,_ +~~~) 
l l I J6 ~ 1 -d.1.+.2JIO~I) 

~ L 1 ) ) 
V5 Vi~-~- Ji5 ~J 

_!_lJi - _!_ q ) Vs ~ ._ o2Ji5" (/~ 

Jts- L~~,_- ~~~) 
~ ~Ji~._ +~ ~j) 

~ 

Vi ~3 

d} 

:t~ 

*) 3~eCD II B ~a.IIDHeRmeK B ta6JIHUY He BKJIDqeHH XOHCiaHTH pacn~OB,CBH3aHHHX C npH
Be~eHHUKI! nocpe~CTBOM 1130IOUHqecxoR l!HBapl!aHTHOCTH . 
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Ta6JI11Ua W Ta61ll!Ua IY 

Me3aHu 2+ B npe~craBJieHI!II 405 Me30HLI o• D npe~craBJieHI!Il 405 

r----- __ T ____ ·-------·-- ---

P~~~ ~ ~-t~Ov«.Ao..- p lA-Vt\- "'- '}- LtJ..><--e..-;--Cv<-<.-1- "'--

S,to,.2)...,. r+ r 

S lo,v-) x-+r-
l. 

S
1

l012ht+r 

D7 l1.,2) -, ~:-t r· 

D: li,.2.)-. K t~· 

Tr (01.2)-t Jriq_ 
1 

T -t l o, 2)..., t + ~ 
l. 

o_ttli,.t)_, ~::. t.r+ 

F++ Lo,~)_, .,-+ .r+ 

T++ l ~,,_ )_, K.t Jc.+ 

ll ( io rsrr-Ji~ 5 -~-JJ-~ ; .) 

I ( 1 3 
i5 JS~ +Jjj5- .1-J3o~•} 

Ko(JS ~ +2Ji Js -t ~0~•) 
I I ) rsl ~, t.tJS }' 

~(Jl~,- iror) 
1 rt: 3 
J5' (1 J3~s -J3o ~,) 

~ ([f ~5 -t ko ~, ) 
I 
Jf~ 

~ -

~ -
·---
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S,(o,o) .... A-t ,r- I , - S I 
~o \J lS 'VJl}-- iffv J;) 

( 

SJ o,o )-t r+ r I I - 0 3 ) 
4ifs l25 3' •-di.,f.- + 2.3oJ; I 

I 
S i I I 7.(1 - :fc; t 1 l J ) /010)-' t- :r- s,i?\-JJ o' Vi o'- J.V:,o J 

j I 

I 
D,-t- (Jlo) .__, K.+ :r• -; (2.[3 ~l t:iJi5? l ' 

I l ~ ' I 

'IDL+Lt ,o) -. lc.+t· sol-Ji~'-tv} ~ >J I 

.,. 1( ,r=- 3 _)' IT ro o)->JT+ n -= -,_ vl..q, -t -:::. 'jl 
1 c J · '\... v/5 rY <10 ~ 1 

I I (2. ) ) , 

I 
TL.,. lo, o)~ ;tt 'L ;Js 1.0 ~,__- ~~ ·7) ! 

I J I Qtr(f,o)..,. ~t,r+ {2_ cr ~ I 
! I 
I Ft.,.(o, o)..,.r+.r+ 3~ i 

T "(,, oJ ~ c•J __ ___ ;J , __ _ _ ! 



H3 ~aHHUX BupaK€HHU ~H KOHCTaHT pacna~OB BHT€KaDT pa3HH~HH€ C00THOW€HMH ue~~j 
KOHCTaHTaKH . YqHTHBaH KHH€MaTHqecKHe ¢6KT0pbl ( ¢630BHU OO~eK) KOZHO nonyqHTb ra~~e Cue·

HOW€HHH Kez~y BepOHTHOCTHKH pacn~OB, €CHH H3B€CTHH 3HaqeRHH wacc C00TB€TCTBYDmHX 

qacrHn/
9
/. BBH~y OTCJTCTBHH 3KCnepHW€HTaHbHHX ~aHHHX B HaCTOHmee BpeKH 3TO B03MOXHO 

TOHbKO ~HH HOHeTa 2+ B I89-nHere (no~pOOHO cw./9/, rHaBa IY, a TaKZe CHe~YDWHU pa3~eH 
~aHHOA paOOTH). • 

AHaHOrHqHo, ~HR pacna~OB K€30HOB 2+ Ha 0KT€T nCeBlOCKaHHpHHX K830HOB H HOH€T 

B€KT0pRHX K€30HOB MH HWeew MaTpHqRye 3H€K€HTH 

M (0 -78+:)-o 

M l ~ ~ ~+n ~ f T; to/l[ v !(~.) £>~ t~ .. )- v~ l~.) ri l~.) J 
M (JH 8+S) =o. 

BHpali:€ HHR KOIICTaHr KOHKp€THblX pacna~OB ~aHbl B raOHHUa X Y H YI. 

( 70) 

Pa c c worp uu , HaKoHen, pa~uanuOHRue pacna~ we30HOB r+ ua nceB~OCKaHHpRHe we30HH. 
B 3a BH CHMOC TH or c_ - 'l €T HOCTH 'laCTHU WH Hlleew CJie~YDWH€ warpH'lHble 3H€M€HTH 

/"', l·i' -, l•8J = L1 (o; '~'-of r;) 
IJ i : "_, ~ -+I) ~ t I 01 p ~-+ 0 ( p' - ~ 0 • p6 ) 
''·' . ~ ~[1 ' (:3"' 

H ~ H-, ',·d )= L1 D1"'!}: c_ 1 ~r 
( 7I) 

-- J - 1 o< '- ( 
v' : 1 \ . ., ; 1 ' } ~ - "' 1'-. / ' p [ -/ 

I ~ 1/ (' 1·>1 0 

, ,, . ;! } -I \ ' ·' ) ~ 0 . 

Ta6HH!Ja y 
Me30HH 2+ B npe~craBHeHHH I89 

Pacn~ Kos c raHra 

T + (o, '- )--7 ?+;t• Jif 
1 + (0

1
1)--, u:r-+ 0 

T..,. (o, .t) ~ ttc 0 

T+ to,1)-:> 'f r.,. 0 

D + U12)-:> K"+.ro ~~ 
bt li,1)~ t+CJ ~f 
D.,. l1 1 l)~ t::+f * f 
s1 (0,1)-:> lt+c f 
s ~ (0,2)~ fr 0 

s1 (o,2) ....... [.J tc 0 

sl (0,2) ---- ~:·+ K - -~f 
\. (o1l)_, fr 0 

S .. (o, l) .--,w ~ 0 
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Taelnya Yll 

TaelJI!l!!a YI Meao~ r+ B npe~craBJieBHK 189 

Keao~ 2+ B npe~ctaBJieBHH 405 

Pacna,~~ KOHCTaHra Pacna,~~ KOHCT8J!Ta 

Pacna.JI KoHcTaHTa Pacna.11 KO HC TaHTa 

T/(O,l) _, ft :r• ~Jif 
J5 

T+(o2.)~w.r+ 0 1 , 

T1+lO,l)-> p+t 0 

T1t lO,l)~ 'f .rt 0 

T;Lo,2) ..... y-tt• r~r 
T l.+ ~o,l)~ w ;r+ 0 

Tl.\0,2.)--. r tz. 0 

T2.-tl o,l)-.lf .r+ 0 

D;(i,t)~ t::""+.r· ~f 
1)~(1.,2.)-, Kt w is~ 
D:li,l)-oK+f 

l 

rs~ 
D:Ct,2)--. K·+:r• ~~ 
D:U.,l)~K+CJ ~f 

S,(o1 2.)--.i+~:- -~f 
S,lo,2.)-.fr 0 

S,(O,l)->Wt?_ 0 

S (o 1 l)--,>~::·+K.- ~f :t 

\l01l)_,fr 0 

S,_ l o,2.)...,. w 7. ' 0 

s~ toJ2.1 ...... t"+k.- ~f 
\l0,2.)~ rr- 0 

sl to, 2.)-, w ~ 0 

$1\01i)-> ~ y 0 

S/o,i)~ r-0 0 

S1lo,t) ... ~r _lt 
3 .. 

Sl.lo,t)-, -x• 0 ~tl. 
D:lt,t)--.t+y ~l-1L.-t ~ l,_) 

D;U.,t)_, ~:+( ~~~ ~i tL) 
o:(i,!)-. K+( ~ll1 +~ tJ 
D~ l L, L)-1 k:•t il-~t~- *t..) 
D~(!1 i)...,. ~·y i(~t -~ t ) 3 15 ~ 3 l. 
D~(i1 i) ..... ~·y 1(-i_L-~t) 

3 ~ ~ 3 1. 

T,tl o, !.)-... .r+y l( _ _l_t -{1) 
V6 ~ ~ 

Tl.+lo,q ..... r+r i_ (- .i_ t~ -( ) 
~ V3 

T
3
Tlo,tJ-.r+r ~ (-~L~ -t ~ ~l.) 

~ 0 ( o, 1.) --t ,t' 0 0 

Tl.olO,i)-, .r"( 0 

T,'lo,1.J--,,r<( ~(~t3 +~ tl.) 
T~"Lo~) ..... x-y k(~t3 -~tl.) 

~·lc,q ..... 'li 0 

T;to,t)_,U 0 

T~'to,L) ..... ~f ~(-L3 t~ tl.) 

Ty·co,q ..... ~( J_( t -~ t ) 
~- 3 J3 1. 

Qt(!,i)-"r-l ~ t3 

Qo li,i.)--;>t•t ~ t) 

:D:t 1., 2.)~ K +r &r T"+ (o,t)..., rty ~( 1 t-~t) J3 -J3 ~ ~ )._ 

2', 
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TadJIHqa Ym 
Me30RH r+ B npe~ctaBJieHHH 405 

Pacna,J~ ](OHCTaHTa Pacna,J~ Koacranta 

T/ to,•) -t x-+y i(lt1+~(~) 
b 

Tl_'\o,i.)-7 x-tf '1 lit ~ L 
9V5 '-- 3~ 3 

\~0,1) .... ro ~ !1 
S ... lo~'l...., ~r Jso t. ... 
SJto, 1)__, ry 0 

s1 (o,t)-. ~ ( -Jrr t T}\o1:1.)-t x-+y i__ (-li -Jljt ) 
3J5 3 L 3 ~ 

S,_ to,t) .... ~ ( 3~ lL T
1
\o1i)__, r+y j_ (- 3.1lt ~ 1-) ~0 3 j_- i } 

s, to,1} .... ret 0 T5.\01i)7 t+y ~ (!1-* f._~) 
D7t{~i)...,.t +0 1~ lJ..ViOt1--jt) T,\o,i)__, ry 0 

D ... +l{1i)-dc+y ~(JiO!, +~i~) T,_
0

lO,i)""' rr ~(~Ji( t~ ~~) 
T

1
°(01i)...., Kf( -~ ( l~ J'f ~) 3J5-3 ;a.+ 3) 

~
0

(01 !.)--,r( ~0 (-.2~ L~ + Jf L~) 
T/(o1L)...., ry 0 

~
0

(01 !)...., fl( 0 

D;(i,!) .... t+y . 5~ (.2Ji0 1..1 -t- ~ l..J 
1\.,.(i,!) .... ~::+y ~ lJio' !, - iiJ 
D: li1t) .... t•t _!__(E:t - .2Ji0 e.. ) 

IS ) .t J3 s 

D: li,!)-. K"( _4 ( 8 t -JW e. ) 3J5 -5 J. 3 ) 

D;U,f)...,.K'( s-~(-ft ... -t-J30 t}) 
D: li,i) .... tQ( _8_t 

3J30 2.. 
T,_

0 lo1t) .... ~( 3~ltt-JSt~) 
~oto,.t)..;. t( 3~/S(-~l..t.-Jio ~~) 
T

1
°lO,.t) ..... ~( ~(-~tJ. -J5 !~) 

T;to,L>-z( 0 

Q+U,t) ...... t+y ~ t~ 
0: (!, !) __,. K. ty ~ t~ 
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BHpazeH~R ~n& KOHCTaHT np~Be,lleHH B Tadn~uax YIT H YID. 0rKeTKU 0 QTO MOZHO dHXO dH 

nOX)"'IITL TaKJ:e COOTHOmeHHR KeX)ly KOHCTaHTa»H pacna,llOB THna 1 + __. 0- + {- • 0AHaKO,KB.K 

3TO duno nOKa3aHO B/9/ (c».rnaBy Y1)
1
B ~aHHOK cnyqae 113 COOTHOWeHIIB YeZAY KOHCTaHTa»H 

HeXL3H nOX)"'IITL COOTHOmeHIIR KeZAY BepORTHOCTHKH pacna,lla, TaK KB.K BepOHTHOCTL KaZ~OrO 

npouecca CXOZHHK Odpa30K 3aBHCIIT OT ~Byx KO»nneKCHHX KOHCTaHT. Haodopor, B cnyqae pa-

,llllaUHOHHHX pacn~OB 1+ ~0- +f BCne~CTBIIC Ka.nHdpOBOQHOn IIHBapHaHTHOCTII BepO&T-

HOCTL Ka.Z,llOrO npouecca 3aBIICHT OT OAHOn KOHCTaHTH ,H 113 COOTHOmeHHn uez,lly KOH CTaHTaYII 

BHteKB.DT COOTHOmeHHR KeZAY BepORtHOCTRKH. 

HcnonL3ys H»eD~ecs B Hacros~ee Bpe»R ~aHHHe no d030HHHK pe30HaHca», pacc»orpHK 

B03»0ZHOCT» xnacCIIWHKaUHH 3THX pe30HaHCOB no npe~craBneHHH» 189 H 405 rpynnH S tt (6). 

KpHrepHeK cnpaBe,llnHBOCTII H~eHTH~IIKB.UIIII npll 3TOK dy,lleT BHnOnHeHHe YaCCOBHX COOTHOmeHHn, 

KOTOp!ie KOryr dHTL TaKJ:e HCnOXL30BaHH ,llXR npe,llCKB.3aHI!H llaCC e~e HeOdHapyzeHHHX QaCTIIU. 

H3-3a He,llOCTaTKa 3KCnepHKeHraXLHHX ~aHHHX H3 YaCCOBHX COOTHOmeHHn KU MOZeK npOBe

pHTL TOXLKO ~Op»yny/14/ 

I I t. ~ I) '- '-

'1 h1.-D[i 11) = m_S1(012) -t-.Lrn $~(01 2) + m T(o
1
.t) ( 72) 

~ns HOHera »e30HOB 2+ B 189-nJiere. Macc!i H3BecrHHX »e30HOB 2+ A,_ ( !320), l(" *(i LJOo), t ( 1250) 11 { ( 1525/15/ ( HnH a HamiOC od03HaqeHH&x T ( 0, 2), :D(1,.2)
1 

S ( 0,2) 11 S.Co, 2) ) y~oBnerBopsnr 3ron ~op~tyne B npe~enax 3KcnepHKeH-1 .. 

TaJILHHX OWHdOK (c».raxze/5/). ITOCKOJILKY B padore/ 16/ npHBeAeHO HeCKOJILKO IIHOe 3HaQeHHe 

Macey peaoHasca k .... (!430 M3a), KOTopoe He cornacyercs c ljJOpMynon ( 72) , TO xena

reJI»HO yrOQHeHHe 3ron BeJIHQHHH. B 405-nneTe xpo»e HOHera H»eercs e~e 27-nner co cnHHO» 

2+, AXH 3aUOJIHeHHR KOTOporo HKeD~XCR 3KCnepHKeHtaJILHHX ~aHHHX CJIIIWKOK llaJIO. ECJIII y Od

HapyzeHHOrO HeAaBHo/17/ pe3ouauca M 1. (1280) B cHcre»e K t , K + cnHH H qeTsocn 

paBHH 2+, TO erO KOZHO dy,lleT ITOKeCTHTL TOJILKO B npe,llCTaBJieHHH 405. 

PaCCYOtpHK H30TOITHQeCKHe KyJILTIIUJietH CO CnHHOK II QeTHOCTLD 1+, BXO,ll&~e B 189-nJieT 

II 405-nJier, H B03KOZHOCTL OTOZAeCTBJieHHH HX C H3BeCTHHKH pe30HaHCaKH. 

() ( +1,1): H»eDtCH He BnOJIHe ~OCTOBepH!ie ,llaHHHe 0 cy~eCTBOBaHIIH qerHpex pe30-

HaHCOB C -ll ~ H KaCCa»H 1360 M3B/18/, 1320 M3B/15/, 1215 M3B/ 15/ ~ 1175 M3B/19/. 

EcJIH y 3TI!X qacr11u I = ~ H dr = 1+, ro rp~ 113 HHX woryr d!iTL conocraBneua qacrH-

UaK 1) (!1,1) a 189-nnere HJIH xe Bee qerape - B 405-nnere. 

Q (+1 ,1): B03KOZHHM KaH,lll!,llatOM RBJI&ercs pe30HaHC B CIICTeMe 1::'1r:r C YaCCOII 

1270 M3B/151,-ecnH oxazeTcs, qro cnHH 11 qerHOCTL 3roro pe30HaHca pasHa 1+. Boawozso 
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raue, qro tL(~I ,I) YOEHO OTOE~eCTBHTL C KaKHY-nH60 113 l.!etupex pe30HaHCOB, 

qncneHHHX B npe~u~y~ey a63aue, ecnH sror pe30HaHc HYeer I = J/2 . OrYeTHY, 

(L (~I,I) (B I89-nnere - O~HH). 

nepe-

qro B 

405-nnere co~epxarca .nsa H30KBaprera 

~(O, I ) : nocrosepHo ycraHosneHo C~eCTBOBaHHe pe30HaHCa 8 ( I2I5) (C=-I)/I5/. 
' 

HMeDTCH ~aHHue o pe3oHaHce A1CI072) (C = +I)/I5/, HO HeKOTOpue aBTOpu/20/ npHBO-

~HT C006paxeHHH npOTHB C~eCTBOBaHHH 3TOrO pe30HaHca. B ,naHHOY cnyqae HaY Henocraer 

nnyx pesoHaHCOB nna I89-nnera H rpex - nnH 405-nnera (ecnH cy~ecrBOBaHHe A~ cqnra-

CTCH nOC TOBepHUK). HanoYHHY, qro H30TpHnneTH HYeDT onpeneneHHHe C: -qerHOCTH, Ha-

npHYep, s I89-nnere nna lliCO,I) n l'~(O,I) C: =+I, a ~nH T3 co, I) 11 T.;co,,) 
c =- I . 

S (O,l) : Xopomo H3BecrHu pe30HaHcu D (1286) ( C.= +I) H E ( I420) 

C = -I) c I = 0 n J.e = I+ II51, noYHYO sroro IIMeDrca 3KCnepHYeHranLHHe naB-

Hue o pe30Haace H ( 975/2II, y Koroporo npennonaraDTCH raKHe xe KBaHrosue qncna I 
II J~ • 3TilY l.!aCTHUaY MOli:IIO CO!lO CTaBHTL ,nna. H30CI!Hrnera S (O, I) (pa3JIHI.!aD~I!e CH 

L - qeTHOCTDD) B I89-nnere HnH TpH H30CHHrnera $ (O, I) ( y ,nByx C = -I, y 

o,nHoro C ~ +I) B 405-nne!e. 

f ( O, I) : B 405-nnere co,nepxnrca H30KBI!Hrer c Hyne BHK rHnepsapanoY. nocronep

HHX ,naHHHX o cy~ecTBOBaHHH pe30HaHca c KBaHTOBHKII I.!HCnaYH JP = I+, I = 2 Her, o,n-

HaKo OCTaeTCH B03YOEH0CTL OTOE,neCTBneHHH ero C O~HI!M 1!3 pe30HaHCOB )(- (962)/22/, 

R- (1675)123/ nnH 3;r ( Iooo)II8/, y KOTOpliX npe,nnonaraDTCll KBaHTOBble q11cna I =2, 

J p = I+ . 

s (~2,I) H 

Y= 0 I! 

T c~2,I): 
11 B I89-nnere, 1130TpHnner c y 

~30CHHrner c y =2 co,nepxiiTCll KaK B 405-nnere,raK 

=2 - ronbKO B 405-nnere. 3xcnepHYeHranLHHKII naHHblUII 

no 3TIIY qactHUaY :.w e~e He pacnonaraeY. 

qTO KaCaetCH Ye30HOB 0+, TO 3,118Cb I.!HCnO l.!aCTI!U CO CDHHOY I! l.!eTHOCTbD 0+ B I89-nne

te H 405-nnere Oni!HaKOBO, HO MaCCOBble ~OpyYnH - pa3Hble. llpi!BeneY HeKOTOpble naHHble 0 

B03YOEH!iX KaH,nll,narax B Hamy cxeyY. 

S (0, 0): () ( J90/I5/ , C0 
(72o)II51. PaccyarpHBae:.we HaYH npe,ncrasneHIIH 

rpynnbl SU. (6) conepmr rpH qacrHUbl S (O, O) , onuaKo orox,necrBHTL 11x c HMnD,naei!IDII! 

pe30HaHcaYH rpy,nHo, raK KaK naHHble o ,nsyx Ye30Hax 6 11 f_ 0 Re,nocronepHhl, 

32 



J) (!I,O): BxeuTca 3EcnepHKeHT8A~HHe ~aaawe sceru n11m~ od o~aoK pe3oaaace 

X (725/I
5
/ c ltBaHTOBHKII 'II!CHaKI! 1 = ~ ]( J.P = o+. IIpe~cTaBJieHI!R J:e I89 If 405 

co~epJ:aT no ~Be 'laCTI!qw ]) (+I,O). 

T (0,0): nom 113BecTeH Hlfm~ O~HH 1130TpHnneT tz T (I040) c EBaHTOBHKII 'II!CilaKI! 
1:~'-_o+l! y o ... 
_if = , B TO BpeKR, EaE OVG npelCTaBneHHH CO~epJ:aT no ~Be 'laCTHQH 

T co,o). 

T (2,0): OdaapyJ;eaawt B/I7/ pe3oaaac M~ ( I055) c EBaHTOBHKII 1JIICHaKI! }" =0\ 

1 = I, '( = 2 KOJ:eT dwn OTOJ:leCrBJiea c 'laCTI!l\ell T (2,0). RaE dHJio cm3aao, aapa

ll.Y c pe30HaacoK fv12. (I055) CYJ!tecTByeT Taae pe3oaaac M1. (I280) c I = I, y = 2. 

ECJIH fv1 ~ (I055) HKeeT -t = 0+, a f./\1. (I280)- Jp = 2+, TO OHI! KOryT npHHal

JieJ:aT~ 405-nneTy. ECHH J:e Oda 3TH pe30HaHca I!KeDT :rp = 0+, TO lXR EJiaCCI!~HEal\lflf 3TIIX 

pe30HaHCOB HeB03KOJ:HO OrpaHI!'IIIT~CR O~I!K npe~CTaBneHI!eK 405 I!HH I89. 

HTaE, lXR EJiaccH~Hml\lfl! Ke30HOB o+ nom HKeeTca KaAO 3ECnepHKeHTaJI~KHX laHHHX, 

ocodeaao l!B pesoaaacos c BHCII!Him EBaHTOBHKH 'IHCHaKH I ) I, y"/ I. II03TOKy npe~cTaB

naerca HeOdXO~ ~aH~HellmHJI nOHCE pe30HaHCOB 0+, B qaCTHOCTH, B CHCTeKe ~Byx DCeBl0-

CE8A8pHHX Ke30BOB _;tt .f + t 1::. t ~ + , EOTOpHe KOryT dHU OdBapyJ;eHH B peaE!IH8X 

Jr + +~_, Jrf +.Jr-t +h.. 

K + + r- -T K.+-t.Jr++n.. • 

OTKeTHK, 'ITO BOnpoc 0 EJiaCCH~I!Eal\111! K830HOB C nOKO~D 405-nJieTa rpyniTH 

paCCKaTpi!BaJICH TaEJ:e PpauoBc~24f. 0lBaEO B ero padore COlePJ:aTC8 HerrpaBHH~HBe COOT

HOmeHH8 CKemi!BaHH8 (aBrop, B 'laCTHOCTH 0 He Yl!HTHBaeT CKemHBaBI!R HOHeTa C 27-nJieTOK Ke-

30HOB 2+), 'ITO HCEJID'IaeT B03KOZHOCT~ ycnemaoro OpOBeleBH8 EJiaCCH~HEal\1!1!, 

OdpaTI!K BHI!KaHI!e Ha TO, 'ITO npeJ:~e l!eK paCCKaTpi!BaT~ EnaCCH~I!Eal\HD Ke30HOB I+ H 

0+ no npelCTaBJieHHBK I89 I! 405 rpynnH $Lt(6), HeOdXOlJ!KO B~eJII!T~ Te Ke30HH, EOTOpHe 

Odpa3fDT 35-nJieT C l!eTHOCT~D p = + I, CO~e~ll OKTeT 0+ H BOBer I+. ECJII! BHdepeK 

B mqecrse Ke30ROB I+ 1!3 BORera pe30HaHCH B (!220) c I = I, y = o, t;f-r (!!75) 

c I= ~ ' y = ! ! ' E ( I420) I! H (975) c I = y = 0, TO KaCCOBaB ~OpKyJia 
BH~a (72) ~~~a aroro Hoaera xopomo swnonaaerca B npelenax axcnepHKeHran~HHX omHdox. Ta

KHK Odpa30K, BeC~Ka BepORTHO, 'ITO 3TI! pe30HaHCH Odpa3fDT 35-nJieT I! He KOryr dHT~ BEJID-
1!6HH B cxeKy EJiacci!~I!Eal\1!1! no I89- Hill! 405-nneraK. 

B 3aEJIDqeaHe aBropw BHpaJ:aur rnydoEyu dnaro~apaocr~ H.H.EoronudoBy 3a I!RTepec 
x padore. 
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