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AHHOT8UH!! 

B pa6oTe paCCM8TpHB86TC!I TeOpH!! CHMMeTpHH 3neMeHT8pH~X '18CTH~, OCHOB8HH8!1 

Ha rpynne 5 L (') H !!Bn!IJOJ~la!lc!l penl!THBHCTCKHM o6oomeHHeu reopHi! cHuuerpHH 

SU, • l1ayqaeTCll o606JileHHOe ypaBHeHHe J\i!paKa i1Jlll cnHHopoB rpyn~ SlC'), nonyqeH 

narp8Hlltii8H B38HIIO)l6~CTBHII 11630H!IOrO uynhTHnneTa C BeKTOpHbiMH II 8KCH8n:&Hb1MH TOKa

MH. llOX83~B88TCll 0 'ITO 3TOT MeSOHHbl~ MYJihTHfiJIBT CO,llepzHT JIHOO BOBer BeKTOPHbiX Meso

HOB H HOHe! nCeB,llOBeKTOpHbiX 116SOHOB, Jl1!60 HOHeT BeKTOpHHX 11630HOB II OKTeT nceB

)lOCKanllpHbiX MeSOHOB. B nocne)lHeM Cily'lae B38I!IIO)le~CTBHe lle&)ly 8K~Han:&HHMH TOK8MH H 

nceB,llOCK3n!lpHbiMH lleSOH8MH liBJIIIeTCll B38HMO)leilcTBHell C npoHSBO,llHOl!. 

Ngu,yen Van Hieu 

The Symmetry Group 3L(6) and a Relativistic Generalization of the sub Symmetry 

Abstract 

The symmetry of elementary particles which is based on the SL(6) group and 

is a relativistic generalization of su6 symmetry is treated. A generalized Dirac 

equation for the spinors of the SL(6) group is studied. The interaction Lagran

gian for the meson multiplet with the vector and axial currents has been obtained. 

It is shown that this meson multiplet contains either nonet of vector mesons and 

a nonet of pseudovector mesons, or nonet of vector mesons and an octet of pseudo-

scalar mesons. Jn the latter case the interaction between axial currents and 

pseudoscalar mesons is an interaction involving a derivative. 

""' -~.,..,·~--~·-. :>"··~~--=---------------------------
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1. HBeJ!eHHe 

B He.llBBHI!X pa6orax rypce11, Pa.llHKSTH, Uallca/1- 3< CaKHTH/4/ H Ap./S-?/ 6~na npe,llnoxeHa 

11 paCCMOTpeHa rpynna Cl!lllleTpHH S u, , ITO)lrpynnolt KOTOpol! RBJIHeTCR ITPHIIOe npOH8B6)l6HI!e 

S \) x S l) , r.11e S l) - rpynna YHIITBpHolt CIIMIIeTp"ll ren-MaHHa/8/ H HeuaHaf9/, a rt)ynna 5 U 
J 2. ~ z. 

cqi!TaeTCll uanolt rpynnolt rpynnbl ]opeH~a. B pa6oTe ~eiauaHa, renn-MaHHa H UBe~ra/10/ nyTeu 

o6o6~eHII" anre6pbl BeKrnpH~X H aK~Ha~:&HbiX TOKOB/8 •111 TaKEe 6~na paccuoTpeHa rnynna 

U, ~ U, , co,llepxaJilall B ce6e rpynny S U, pa6oor/I-4/ KaK no)U'pynny. O.llHaKo rpynna S U,~, , 

KOTOPYD aBTopa pa6oT/I-3/ C'II!TRIDT uanolt rpynnol! rpynn~ ~opeH~a, HHorepnpeTHpyeTol! B pa6oTe 

~eltH118H8 H ,llp./!O/ KBK CITIII!OB8ll rpynna. TaK KBK B CI!CTelle ~eHTpa MBCC '18CTH~ 11811811 rpynna 

~OpeH~a COHIT8)l86T CO CITHHOBOI rpynnoi,TO ~~~~~ O,llH0'18CTH'!HbiX COCTORHHll 8T8 paSHI!~a HeCy~eCT

BeHH8. 

llpe)lfiOJIOXeHHe 0 CYD\60TBOB8HH6 CHMM6TpHI! rpynnH S u, IT03BOJ!li6T 06MCHHT:& 60JI:&IIIOe KO

JIH'IeCTBO aKcnepHueHTan:&HHX .llBHHHX. 8To noKaSbiBBeT, 'ITO CHMIIeTpHH SU,HBnl!eTCll xopomelt np1!6-

JII!EeHHOi CIIMIIeTpi!el! 8JI6M6HT8pHHX 'IBCTI!~. 0AH8KO rpynna su, peiiRTBBIICTCKK H6HHB8PH8H'rH8: 

ecnm ~ ecT:& HeKoTonoe noeo6paaoBaHIIe rpyn~ SU, B HeKOTopolt CI!CTeue orc'leTa, TO nocne 

noeo6paaoBBHIIlt ~opeH~a OHO uoEeT npeBpaJil8T:&Cll B .11pyroe noeo6paaoBaHHe, He l!BnHDJileeca aneue~ 

TOM rpynnbl su,. llOSTOMY ~H fiOCTpOeHHll KOBapi!BHTHOlt T60pHI! CHMM6TpHH He06XOAHMO paCIIIHPJ'r:& 

rpynny sv, TBK, 'IT06~ pacmxpeHH8!1 rpynna CI!MIIeTpHH 6Hna pellll'rHBHCTCKK IIHB8PH8HTH8 H CO

;IIepX8118 rpynny SU, KaK no,llrpynny. 

B HBCTOII~el pa~O're Mbl paCCIIOTpi!M TBKYD pe~l!THBHCTCKH HHBBPHBHTHJD rpynny CHIIIIeTpHH, a 

HMeuao rpyrrny S L (' ), no;ll;rpynnauH KOTopoA HBJIIIDTCII rpynna S U, rypce11, P8.,J111KaTH, naA

caf1-3/ H CaKa'r~/4/ H rpynna S L (.2.) , HaouoP\IIHaa OAHOpo,llHol! co6cTBeHHOlt rpynne ~opea~alf) 
0TIIeTHII, 'ITO OTHOCHTeJI:&HO HHTepnneTa~H STOlt 110,llrpynn~ 5 L(:~J) , HSOIIOJ$101 OllHOpOllHOit 

cn6CTB6HHOit rpynrrH ~opeH~a, CYJ~l6CTBYDT )lBe P88JII!'IHH6 BOSIIOEHOCTII: JIH60 OH8 08118 l!BJili6TCll 

O,llHOpO,llHOit C06CTBeHHOII rpynnol ~opeH~8 C HH~HHIIT6814118JI:&HHMH 0116p8T0p8MH ~ , CBli88HHbiMH 

C fiOJIHblll yrnOBYII MOMeHTOM, JJH60 0!18 HBJili6TCll CITHHOBOl! rpyrrnol C I!H~I!HHT681!Mr;:&HHMH OnepaTO-

paMH s , CBl!38HHblllll C r• 
• 

fllrr' COOTH01116HI!611 

M , • Sr. • r-r f•- Y.·fr 
B p811K8X BOITpOCOB, paCCMOTDeHHYX B ~CTOI!Jilel 0860Te, paSHH~a 116X;ll;y STI!IIK BOSMOXHOCTIIIIH He-

cymecTBeHHa. 

!E)BOSMOli:HOCTH pelll!TIIBHCTCKHX 0606JileHI!It Cl!MMe'fplli! S U6o6Cyll~8JIHC:& B plllte 110CJie,llHl!X pa60T/!2-I6! 
B pa6oTe Ka~meBcKoro, Myna;~~aHa, TaBxeJIII.llse H ToAoposa/16/ snepBble 6Hna npe~oxeHa rpynna 

cnueTpHH, no,llrpyrrnolt Koropol! l!BmieTC!I rnynna 5 L ('} • 

l 



2. rpyrrrra s L(b L 
)lJIH Toro 'lTOOhl noHHTI>1 KaK rpynna S L(6)Bo3HIIKaeT B peayJII>Ta:re "peJil!TI!BII3all)lll 11 rpynu"' 

S u, t p:JCCMOTpiiM llpOCTOil CJiy'lall, KOP)1a rpynna S u, 110JIY'l88TCH llpll OC5:De,l\~H8HIIII Cfii'II!OHOil 

rpyllflbl S U.t, , lilH'PIIHIITC311MaJJI>Hble onepaTOpb! KOTOpoll l11.!C'IOT Bill!: 

J 'f.. '1: r· t.· 
1/(x) • d - t ' \!'(,<) .1.1.,. . ..; s."i •'I }. = i., .t 3 

0 I I (I) 

C rpynro~ YHIITapHO~ CllMMeTpl!i! SU~ C I!HWI!HI!T8311MaJJI>Hb!MI! onepaTopaMII 

I l J . ~ o( : i 'tj' (><) A.t 'If (x) <1 " ' « • !., .f., . . . K I (2) 

r11e 'f (~)- TpMI1JJ8THblll Cillo! HOp C KOM!10H8HT3MII "!yo( f.x) , YI\OBJieTHOplliOIUI'lMII K3HOHiil1lCCKI'III KOMIIY-

T3L\I.IOHHhiM COOT!IOIDeHMliM liPII paBHblX BpcMenax, ~ 1 JA = •, <,a, I - OOhl'lHble M8TPML\bl .i(llpaKa, a 
/8/ 

Ao( - hl8TPl1L\hl 3 "3 t .!\3HHble B pa6oTe reJIJJ-o;laHna. Tor,l\a n onepaTOpOB (I) II (2) II 24 

O!Jep•JTOpOB BJII.!\8 

I.. 4 j . t.:r·_ t·r.· 
~~," = - 'If(~) I I 
0 .t, .. ~· 

-\c "((x) J..s" I •;i = t, ~. I, 
o(,., ., J, ... 8 

(3) 

Ho;Jif!IO"'Cll IIHW11Hl1Te311M8JJI>Hb!MI! onepaTopaMII rpJilflbl $ u, ( CM, T8KJKe pa60Tbi/IO,II/), J{JIR YI\OOCT

B a 3TII 35 onepaTopoB 15yl\eii9Ha1laTI> qepe3 IA , a CTPYKTypHhle KoHnTa!IThl- •woe3 J
11

: 

1i,., I,J ~ fAC.PJ It: 
(4) 

OnepaTOPbl s~ · B (I) RBJIH!OTCH KOMI10HCIIT8Ml1 3JlTl1CJ.!MlleTpH'lHOrO T8H30pa BTOpOro paara r ... 
( OTJIOr.IIT8JIDHO rpyllllbl'!o!OP€Hl(a) 

S ·s + t,. r.- )',; ~ ~ .. t = lf.(11)' 'f'(~)-1~ 1 '1.1 1' .o,1,!,! 1 fi.·1; '1 • .!..6',_ 1f..f,. 
y• ' l+i. ~ ' • i 7

) , ( 5) 

B CIIJJY TpaHn\[JOpMal(I!OHHbiX CBO~CTll TeH30pa ~J'" K8lK)18ll KOMfiO!IeHTa $ •J' I •'1ti • l, ., J 11p11 npeo6-

P830B8HIIf!X lfopel!l(a MOllteT npeBpamaTDCll B JlJ.!HellHyiO KOM611Hall)IIO BileX KO~Ifi0H8HT S.f'" , J't~' •,•,~~. 
Ilo:3TOMY JJI008ll pe11RTI!Bl1CTCKI1 llHB8PJII8HTH3ll rpynna, CO;z{80lK81!l3H l1Hi{ll1HIIT8311MaJ!J>Hble OllepaTODbl s

1
, 

;z{oJJ:Kna co;z{epJKan Bee l1Hdil1HIITe311MaJJI>Hhle onepaTOPbl Sr• . AHaJJori!'!Ho, HcKouaH peJiliTI!BI!CTCKI! 

I!HBapHaHTHaH roynna CI!MMeTplll!, co;z{epllt8.11lall B ce6e roynflbl S U 
6 

c IIHWl1HHTe311MaJ!I>HbiMII onepa

TopaMJII (I), (2) II (3), ;z{OJIJKHa CO,l\epJKUTI> BC€ I!Hi{liiHHTe311MaJJI>Hble onepaTOObl 

I 4 J + r,. t.- r. rr 
r . .. , -;- 'r (lr.) -·---.J-

1 Q ~~ ' A,. 'tC1<) A ll ) (6) 
KOTOp~e BMeCTe C onepaTopauH B (5) 11 onepaTopaMH BI!Jia 

J . \ _i_ 1 'I' ·c e) a-.. A.,. ,. (~) ... \. 
~ , .. (7) 

' 4 

" 

II , I 
1 

o6pa3y!O'f aJire6py Jill rpynflbl S L(')· 35 I!H$11HIITe3l!MaJII>HbiX onepaTopoB rpynflbl S ll, o6oaHa

qaeM qepea I,., a 35 ocTaJII>HbiX- qepea .JA • BuecTe c (4) MH 1111eeM KOuMyTal(I!OHHhle cooTao-

meHI!ll 

J I,., \ ] " 4' :& J ~ I (8) 

[J,., JB] !0 - :f"~, I., (9) 

IloJiy'liiB rpynny 5 L(')Ha o~HoBe HayqeHHH npocToro npHMepa, Ubl Tenepi> npe;z{noJiarae11 , 'lTO 

ClllllleTpl!ll aJJeMeHTapHbiX qacTIIU OfiiiCb!BaeTCH HeKOTOpoll rpynnolt s L ('); rpynna s u, rypcell, 

Pa;zu~KaTII, Ilallca 11 CaKI!T/I-4/, a TaKlle rpynna Sl<.t]. 1130MOp<!JHall O.ztHOpO.lUIOII !106CTBeHHolt rpyn

ne nopeHl(a, RBJil!IOTcll no)(rpynnallll 3Toll aoBoll rpynflbl SL(,). B pacr.MoTpeaHoM npHuepe nor.Jie.zt

HHH rpynna S L( 2.) HBJilleTCH cnHHOBOII rpynnoll. O~HaKo MOlltHO TaKZe c.11enan npe.ztnoJio-

aeHHe o TOM, '!TO aTa rpynna SL(~caMa BBJIHeTca O.ztHopo;~~Holt co6cTBeHHOII rpynnoll nopeHl(a, 

T.e. ~,... " M,.. 
3. KoHeqHo.:epHble HenpHBOl!HMble npel!CTaBJieHIIll rpYnflbl S L(€) 

'Rel!leCTBeHHHe napaMeTPhl, cooTBeTCTBYilUUie 11HtVHHHTe311MaJII>Hblll onepaTOpall I,. H J,. , oc>oa

aaql!M qepea ol.,_ II !A COOTBeTCTBeHHO, 3JI6116HT rpynflbl, COOTBBTCTBYJOUUIII 6eCKOHeqHo lla.IIHJI 

3HaqeHI!Bil rrl.,_ I!• p11 1 lllleeT BH.zt: 

d (o~,., ~~~) i +.:1/l.tA .,. .-Ji,A (IO) 

Pacr.MoTpllll HeKoTopoe npe.ztcTaBJieHHe rpynflbl Sl(')JIHHeiiHHMH npeoe5pa3oBaHIIllllH B HeKoTopoll 

rHJII>6epTOBOil llpOCTpaHCTBe, Ilpeo6paaOB8HHe, COOTBeTCTBYIOIIlee 3.118116HfY d (.t11 , ~~ )• OOOBHa'll!ll 

qepea 

U(.<,., ~,..) .. { + t' ( i,. J" + i,. 1" ) . (II) 

A lo 

OnepaTOPH lA 11 JA TaKllte Y.!IOBJieTBOpHtoT KOuMyTall)IOHBblll r.ooTHOWeHI!HII BIIJ~a (4), (8) 11 

TaK KaK rpynna S l (') HeKOIIflaKTHB, TO ee YHI!TapH!ie Hellpi!BO;zu!Mble flpe,l\r.TaBJ!8HIIH 6eCKO-(9). 

HeqHOilepHbl, aa I!CKJ!I01leHII81l O,l\HOMepHOrO npe;z{CTaBJI8Hl1H, 3;1{60!> Ubi 6y,l\ell paCCilBTpl!BaT~ KOHeqHO

IlepHOe (HeyHI!TapH!ie) HellpiiBO;zuiiiH6 npe.!\CTaHJ!6HIIH STOll rpynnH, AJ!ll T8KIIX npei\CT8BJJeHult OllepaTO

pbl fA 3pUIITOBH, a j}l aHTII3plliiTOB!i 

IlOJJOlii!M 

. .,. I 
I~ .. ,.. J 

• • 
J,." .. K,. 

• T A 

K A !: J(A 

"{.t) (" ") 1 ,_ ~ ~ 111 :t K,. 

TOr,l\a 1!3 KOMIIyTal(I!OHHbiX COOTHOWeHHII Bl!,l\a (4) 1 (8) 11 (9) ;z{Jlll OflepaTOpOB 

5 

(!2) 

" 
A (!3) 

I,. II JA HeTpy;z{-

" 



~ li.) 
HO yBHJ18Tb, qTO orr8paTOPbl 1,_ o6paayJOT aJir86py J!H rpynllbl S \J, "!. S V, • TJKI1M o6paaoM1 

KOHCqHOMepHb!B (HeYHIITapHb18) H8flpHBO,ZIHMbiB flp8,ZICTaBJIBHI1il rpynmx S l(~aHaJIOrl1qHIX yHl!TapHIXM 

HeflpiiBO,ZIHMIXM npe,ZICTaBJIBHllilll rpynnbl S\J, ~ su, • Jl qaCTHOCTH, 113 (Il)-(I3) CJ18,ZIYeT, qTO .ZIJiil 

xoHeqHOMepHIXX Henp11BOJ111MbiX np8JICTaBJieHIIII rpynnbl S L (') Ma•rp11ua, cooTBeTCTBYJOII(ail aJI8M8IITY 

(10), IIM88T BII.ZI! 
• ( A (-t) " (-) 

UL"~·J") = 1. + .. .~..,. .. •J,.) I~ +- • l"'v··r,.) IA 1 

A l+) l-) JL 11 I KOMMY™PYJOT H xax.na11 CIICTeMa 11a HIIX odpaayeT aJire6py J111 
,. " KaK II B CJ!yqae Cf!IIHOpHIXX npe,ZICTaBJI8HII~ OJIHOpO,ZIHO" C06CTBBHHO~ rpyniibl 

r.n8 

HDPHIXX npe.ncTaBJieHII~ rpynnbl SL")Mbl BBe.neM cni1HOpbl 

IIHJ18KCOII J_ & II :( t , llp80dpaayJOII(IIBCil CJIBJIYilii(IIM 06pa30ll npH 

rpynnbl S L(b), 
! 

(14) 

rpynm> S U, • 
opeHua .ZIJIH cnH

(BepXHIIII) 

) (.t:,., p,.) 

:A.. --" [ i .. .: (.~.,. ... ,,.) i,. J X.. (IS) 
&~ 

~ j.._t --? [ i -1'.: (..<,.-•'],.) t t<: Xi I 

r.ne ll,.l,.c - MaTp111\b1 npe.ncTaBJieHHI!. rpynnbl S U, • AHaJiorllqHo onpe.neJIHJOTCil cnHHOpbl c Hec-

.x. tt ... Df .... KOJI~KIIMII BepXH11MII IIH,ZI8KCaMI1 • T8nep~ paCCli0Tp11ll Cf!IIHOpbl C HII3Hllll IIH.Z18KCOII Jl& 
11 x., ' rrpe?dpaayllii(II8Cfl TaK I qT06bl B8Jillqi1Hbl x., :A. a 11 :X.& x! CibiJII1 11HBap11aHTHbl. EcJill 

.X 1 11 :f.. • rrp8o6naayJOTCil CJI8JIYIOII(IIM odpaaou 

' u.( x .. J...'- v&C x r.. i -> 
(I6) 

I 

TO ,ZIJIR :i II i... • 11b1 Hll8ill • I .. 

_t l T -~ r (17) 
X• -" .Xe U c. a = I V- J ac Xc 1 Xi ~ x. v - Iv-'] J..· 

c. c.~ - &c. e 

uaJibiX rrpeodpaaoBaHII~ 

x .. 1 t 
l!JIII ,ZIJIR Ci8CKOH8qHO ~ 

(o~.,.+.:J,..) I,. L, 
j~ ___, :Ar. [ ~ - ~ (.<,.-•J .. ) t l . 

6 
"e. .. c... & 

AHaJIOrl1qHO onp8,ZIBJ!i!IOTCR JIIO ble Cf!IIHOpbl ~ • • • P... E.... a.. c .. 
PanCMOTpiiM Tefi8P~ TpaHC~OpMaUIIOHHIX8 CBOI!CTBa Cf!IIHOPOB Jl • OTHOCIITBJI~HO npocT-

0 D C'll...E... 
paHCTB8HHOrO 0Tpa38Hllil J_ • KaK IISB8CTHO, ~ KOIIMYTIIpyeT C ~:· 1 HO aH!IIKOIIliYTKPY8T 

c s... ! 

1., -> - .. 
(18) 

.P s.~ .,. - S.,; P (19) pc- •• S·· p 
~.t ::. 'II I 

B nponTOII np11Mep8, paccMOTp8HHOII B n.2111bl 11118811! 

6 

PI,_. I,.P p J,_ "- JA- E . (20) 

',\}1 Oy,Ziell npe!lllOJiarau, qTO KOliiiYTBUIIOHHble COOTH011l8HIIH (20} IIMBHlT 148CTO .ZIJIH paccMaTpl!BaeiiOit 

rpynnbl S L( i.) B006me, HeaaBHCIIIIO oT IIHTepnneTaUKH no.nrpynnbl SL (.21) , 1130IIOP\IlHO~ O.liHOPO.liHOI! 

co6CTB8HHO~ rpyrrflbl JlopeHUa. Tor.na MIX 11118811 CJIBJIYIOII\KB TpBHC~OpKaUIIOHHble CBO~CTBa Cf!IIHOpOB 

.P.:A.& := J-' pj. & -1- & f.X. - :f.... 
. - J ,- ' I 

f~i> ~ AI I 

11 B o6meu r.nyqae 

a ... c. ... 
£ j_ J) ... E ... 

c ... i ... 
X f ... 6.: .. 

(21) 
:::. 

3TO npeo6paaoBaHI1C 03HaqaeT, rpydo rOBOpR, nepeXO.ll npaBOf!OJIHp1130BaHHbiX COCTOHHII~ B JieBOilO

JIRp1130BaHHbl8. 

R ,ZiaJI~He;lmeM Mbl 6y,ZieM paCCMSTpl!BaTD TpiiJIIIHellHble JiarpaHlKllaliiX B1llllliO.llellcTB11H 1 IIUBapiiSHT-

HIXB OTHOCIITeJI~Ho npeo6pa30BaHIIIt rpynniX S L ( '). 1\JIH a-roll uen11 He06XO.llllliO vray'IMT~ TaJt)l(e 

TpaHC~Opi48!1110HHble CBOllCTBB CrJIIHOpOB 1 ltollf!JIBKCHO (113111 3PMI1TOBO) COflllffjl\eHHbiX CnliHOpall B (15) 
'l") 

11 (I8). TaK KaK .ZIJIH xoHequouePHbiX uenpiiBOJIIIMbiX nne.ncTaBJieHIIll onepaTopiX I~ apul!TOBbl, TO 

MIX 11~eeu • ., " • • 

l.:A.1) = {t.-<(.1r<J,.)IJ
1
J}.e) = li) [ 1-•(.c,.-•j,.)l,. ls J 

(22) ... IJ..i.)",. [t-.:(..:A-+<~>,.)l )T (J..<t= (-f-.'}[t.-< (.i.A+'"j,.)lA] · 
\.:' / J ~ ,.. • " c.~ 
CpaBHI!BaH (IB) 11 (22), MIX BIIJIHM, qTO ecJIII .X. 11 A npeo6paayJOTCH cor nacHo 

(IS), TO (.X.1 ) 

a cj•tKaK 
... . .. 

• ~~ npeo6paayiOTCH cornacHO (18), a HlleHHolj.) npeo6paay8TCH xaK .X. 1 

Jl .. TI03TOMY f!OJIO~II 

' ., 
~)= 

. ,.. 
(__J...') .x: (23) .. .x, 

HJIII B odll(eM cnyqae 
f ... i> .. . 

[ .x.Tt ... B ... . 

. ., 
•··· c ... ) 

( .X. D .•• f... = (24) 

0TM8TI1M
1 

qTQ .11118HHO 3,ZieC~ 06HapyKKBaeTCR pa3H11Ua li83JIY CBOICTBBIIM KOHeqHOllepHbiX npe,ZICTaBJie

HI111 roynmx S L (') 11 rpynmx S U, x S IJ,c;. EcJill llbl paccllaTID!Baell, HanP11llep, .X. 
11 

KaK npe.n-

"TaBJieHIIe rnynllbl 5 U, .,_ S IJ, , TO ()._&)" np8o6oaayeTCH xax .X.8 , a ue KaK X; 
4. 06o6,eHie ypaBueHHR AwpaKa 

Tenep~ paCCMOTPIIM YPBBH6HIIfl ,ZIJIH BOJIHOBIXX ~YHKUII~t OCYII\BCTBJIRHlll\liX KOHeqHOMepHb18 rrpe,ZICTBB

neHII~ tpynnbl S L(')• uan!lllllep, 4>A 1 .X A • 3.nec~ IIH.lleKc It o6oauaqaeT napy IIH.ZICKCO!l (oe, ... } 

r.ne ~ - IIHJ18KC YHIITapHOI rpynllbl, a a. - Cf!IIHOBIX~ IIH,Z18Kil 1 o(" l, ! 1 3 1 Q.: ! 1 1 

7 ,, 
'·· 



YpaBHeHIIA 1\Jif! if? A 11 .X. A. nony'laiOTCf! o6o6l!1eHIIel4 yoaBHeHllf! .l(llpaKa Mf! BOJIHOBb!X @YHK1111i1 

~., 11 X" , ocyl!1eCTBJIHIOI111!X "IIIIHOJ;I~hle noe;ncTaRJICHI!f! OJIHOPO!IHOJ,l co6cTBeiiiWi1 rpynnhl JlopeHua 

(. )"' ., 

r11e 

(6.)" ... 
. 
b" 

a 
- 6 e 1( .;. .... 

~ f.._ -t- wvj_"' = 0 I ... 
{ ).. . ' 
,) l.l' +-<f._= 0 I 

.. 4 
(6".)..,-:-f....: 

"' " 
( 6",:) 

of .. 
.. 

I 

(5..:): =.: fs.:) I ... ... 
a [6.: 1 , - M3Tp11'lHb16 :lJleM€HTbl M3Tp!!J.Ibl flayJIII 0~ , j,:cJII! BB€!1614 CIIIIHOp .l(l!paKa ... 

a 143TPIII.Ibl jj 

·t~ .1:- r~~ . 

1f .. ( ;_ ), 
.l(HpaKa 

'(~~(::)I (,. 

TO Mb! MOlK€14 nepe!liiC3Tb ypaBH6Hllff (25) B Bl!)le: 

-~· ft',• 

) ( .:. . . 0 

(25) 

(26} 

(27) 

(28) 

{ J_ '(.M + WI) 'f = () 0 
Of 1 (29) 

\. 'h_.. • )' • )" 
L1HBap113HTHOCT:b ypaBH€Hllf! fu!paKa (29) l!Jll! (25) IIOKa3b!BaeT, 'lTO l i) ,. II () J npeoOpaayiOTCf! 

KaK COOTB€TCTBYIOII1ll€ T€H30Pbl I1pll rrpeo6paanBaHl!f!X AopeHJ.Ia. 0TI46Tlll4 0 'lTO Ilpll IlpOCTpaHC1TB€HHOII 

.J." .. ".. A; .. 
OTpaJKeHIII! :t:' nepeXOJIIIT B J... , a J\. - ..l 't:' • 

It • . 
YpaBHeHI!R JlJif! <f' H A 11 

;noJIJKHbl ClbiT:b o6o6l!1eHI!eM ypaBHeHHll 

ci)JOpMalji10HH!.lX CBQJ,lr.TB STI!X ypaBHeHI!il OTHOC1l!T€JlbHO Ilpeo6pasoBaHlll! 

(25) • .l(JIR IISY'IOHIIR TpaH

r pynnhl Sl (&)'wo OXOJIIIIIO 
• ) .. 1 : ) .. I 

paCCMOTp6Tb TpaH"i!JOpllal.lliOHHbl€ CBOL!ClTBa T6H30pOB ( ') • I! ( ~ .,j • 3,l\6Cb 11146IOTCf! .l\B€ BOSJ!OJ[· 

& 
HOC Til: Jll16o 3Tl! B6Jlll'li!Hbl f!BJ!RIOTCf! KOMfiOHeHTaMI! H6KOT0pb!X Cni!HOpOB BTOporO paHra BH,l\a 'f~ 

I! cr: rpymibl 5 v 2. • HO l!HBapHaHTbl OTHOCIIT€JlbHO npeo6paaoBaHI!ll rpyllllbl s VJ • Jlll60 OHH 

f!BJIAIOTCf! cnHHopoK BToporo paHra no;nrpynllbl S L (2..) , HO l!HBapllaHTbl OTHor.HTeJI:bHO npeo6paaoBa

HI!ll nonroynnbl S LCs)npRIInro npoHaBe.lleHI!A SLC~) ~'- SL(~) C Sl(').B nepBOII cJiyqae nyTell 

0606l!16HIIf! ypaBHeHJlj,\ (25) JIOlKHO IIOJIY'liiT:b BOJl!!OBbl€ yoaBH€HI4f!, IIHBapllaHTHbl€ 0THOCIIT6JlbHO rpynllbl 

S L (') , a BO BTopoll cJiy'lae ROJTHOBble yoaBHCHllf! C.l\alle ,Mf! r.Bo60AHbiX '!aCTl!U) HapymaiOT Cllll-

•)•' .. •' 
MeTPHKJ roynnhl SL(,), TaR KaK OHI! co;neoJKaT TeHaOpbl (~ .. 11 (o)

4 
, He ocyl!leCTBl!RBJll1l!e He-

npMBOJIHMhlX npe.z~cTaBJIBHIIll rpynnu S L(~. B nepBOII cJiy'!ae aBTOMaTll'leCKll noJiy'laeTCR oO~e.llll
HeHI!e rpyiTIIbl BHyTpeHHIIX Clllii4BTpi1H C rpynnoll IlpOCTpaHr.TB6HHO-BPBII6HHb!X TpaHCJ!RUliH II Tell Ca-

M~ll C H€0.1\HOpO~HOH rpyiiiiOH ]OP€HQa. 8Ta B03110XHOCT:b 6y~eT IISY'IBHa OT,l\6JlbHO. B HaCTOf!lJ16ll pa-

60T€ lib! pacr.llaTPl!Baell BTOpOI! CJIY'IAI!. 

YoaBHeHHH .1\JTR ~~ 11 )l A , noJiy'leHHble nyTeM o6o6l!1eHI!f! yoaBHeHIIH (25), .1\0JI~HH co-

t A' ~ ) A', .. ~ • ) 
1\epJKaTD DCJIH'IIIHbl (' ) .. p "··~~ ( );.; J.(J., • • 0THOCHTeJI:bHO rpvnn~ S L (.t) (HJIH o.z~aopo.z~Hol! 

8 

co6nTBCHHOll 

~~) 
UK ~ 1 

" "'' (I(, .. ) 
rpynm1 Jlopenua) ( i) J. P 

• C ,l\pyroli CTOIJOHLI, BOJIHOJlb!C 

(.i ,;.•) ~ \'1 (.< .: ) 
npco6paaye1'Cfl I<ai< .X. 1 

, a (J/- .X:. 1 
/ _ 

i<<l,•) (. ') 
:fjlGHHCHilf! ;~OJlliiHbl CBf!:Jb!BBT:b Clll11100bl 'If II J. ~ •, 

. !(otl .. l <i. .i) 
llo~'':.'OMY !.ILl O:fi\CM IIPC.l\IIOJiaraT:b, 'ITO BOJII!OBhlt: ypaBH€HIIf! .1\J!H 11 A 1 1\MeiOT HII.l\: 

·I laX ~c .. ,.) -~- ~J.Y,"') ~ tJ 

( ~ )~' '{ (.i, ~i) ;n (.Cia) (::;u) 

/a.A +"" ':f' ~ o 
~c-,•l c.<«) 

Qqenli!IHO, <ITO ypaBHCHllf! (30) peJIHTI!BI1CTCKI1 H!lBapHaHTHbl. TaK KaK ~ 11 .X. ' npeo<ipa-

ayiOTCf! ITO 07\HOMY V. TOMy lK€ HCIIp11BO.l\11l!OMY npe;nCT3RJ!OIHIIO rpy Hllbl Y!HlTII(llfOii Crli!M€Tplll1 S ~ 
(HO 110 paSHbiM IIP67\CTaBJleH11f!M rpyllllbl S l (b) ) , TO ypaBHeHI1fl (30) 1'UKlKO 11l!ll8pl1aHTHbl 

OTHOCl!TCJl:DHO YH~ITBPHOll rpynnbl S \)J • flpll IIOOr.TpaHCTHOHHOM 01'PUlK€H1111 Cmnropbl ~ • 11 :J..." 
.;,C.cl-.1 y c; ~) 

B· (25) IIOpOXO.l\f!T 11pyr B ;n;pyra. AHIIJIOrll'lHO, Clll'I!IOpbl 't' 11 _;~ 1 ll<:PCXOI\f!T 110yr B 

.l\pyra TIPII 3TOM OTpalKeHilll, a CIICTeMa ypaBHOHI!I! (30) 11H"8Pila!ITHa, LsBf;i(6M CIT!! HOp W,parra 
1>(-c,o.) 

lfo( ,. ( J..y.,.:.) ) (31) 

Tor;na CI!CTeMa (30) SKlliiBallel!THa ynaBHeHIIIO .i(HpaKa i(JI)I 'lfl( 
5. EMJII1H8iiHble KOM61!H8U1111 llOJIHOBhiX i)iyHKlli!LI, BeKTOp!!Ue II 

aKCli8JlbH~e TOKI! 

PaCCIIOTpllM Tenepb TPHIICijlOpMaUHOHHble CBOiilCTBa Ol1Jli1H6Vll!b!X KOM6HH[l[J.Hii BOl!HOBb!X 'l!YHK!J,;Ji1, 

f!llJl!!!Oll1l!XCf! CIII~HOpaMH rpyllllbl S l (l;) • flo Ollp8)18Jl€Hl!IO 3TI! OI!Jll1IICLiHbl8 KOM6>IH3J.IIIII IIM810T Ell)( 

·- -· Hallpi1M6p 1 I! COITDnlKeH-JliiHei'!Hb!X ttOM6l!HBI.Illll Ilp0113BC~€HI!H r.nHHOpOB B ypaBHeHI1f!X l5U), 

.J.~ -.{;. ,J:,+ + 
Hb!X 1111 CllllHOpOB • )lJll! 'i' 

1 
.1\ 'f" • .X. 

I A I It 
(CM, COOTHOW6HIIC (23)) Mbl IIMCGM Ilp0l13-

Be~el!Hf! 

Ai+ ,., 

:t:',. 1i 
ll •I 

Ai+ ,.. 
:t:''A A 

.. ;/ 
:i,.X 

X ... A' 
A p 

(32) 

(33) 

CO!'Jl8CHO SaKOHaM Ilpeo6pa30ll8Hl!l! CITIIHOpOB OT!l0CliT6JlbHO rpyllllbl S l (h) (CM. COOTHO!UCHilfl 

(16) I! (I?)), 118 IIPOl13Be)leHHll (33) I!OlllHO 06pa30BaT:b IIHBap:J8lfTHbl rpyllflbl S l (b) 

.:~;• ,., 
't'i,j 

(31!) 
...... x+;p" 

~ I 

a 113 Ilp0li3B6.l\8Hlli'l (32) 06pa30B8Tb l!!fBapHaHTbl H€B03M0Jl(H0. ilpll IIPOCTpailCTBeHHOM OTp8lKC-

J\+ A + A 
Hill! 11HBapl!aHTbl 'f.j. X II :i.A if> IlepeXO.l\!lT .l\pyr B /1pyra, li03TOMY HX CJMM8 Hllllf!BTCfl 

CK81lf!pOM, a pa3HOCT:b - ITCeB;n;OCKaJif!pOM: 

9 

/ 



+ ;. + ,.. 
$,_ <f'A)._ +j,~cf> 

+ ..n" + ;. 
£ = .x.,. 'i - if! . J... 

" 
(35) 

EcnH BBe~eM CITHHOp ~HpaKa (27), TO M~ HMBeM 

s" 1.f 1.p .P, 'f '~s 1..1 

r~e CYIIIIHPOBBHHe ITO YHHTBpHOIIY HH~eKCY ~ rro.lt DB3YII8BB8TCII, a '\.f • ~ + t~ t 1r ir .. J.., r, 01 • 

;~;A A 
0TIIeTHII, qTO, eCXH CITHHOP~ ~ 

1 
Jl paCCMBTpHBanTCII KBK HenpHBO~~e npe~CTBB!eHHII 

rpyrrn~ 5, 1}
1 

)( 5 u, t TO HHBBpHaHT~ HMBDT BH~ KOI46HHaUl!l! npOH3Be~eHHil. THITB l.i+ ~ H .X. +..x, 
3~eCb eme paa 06HapyMHBaeTCII p&3HHITB MBE~ ~BYMII llOAXO~aMH, OCHOBaHH~IIH HB rpynnax SLW 

H ~u, ... s u, . . .. ;J;A8C eiA 
AHanorHuHo 1!3 cnHHOPOB Tpenero paHra rpynnhl S L ('2, HanpHuep 'f H .X. 

+ G'A + ~oec:: ' 
TBKliB IIOJKHO o6pa30BBTb HHBBpl!aHT~ ~c.U .X I! .x,UC p t cyuua II p83HOCT:& KOTOp~X IIBXII-

DTCII CKBXRpOM I! nceB~OCKanl!pOM, COOTBeTCTBeHHO, 

,1,. + c.&li + ,.,r_ 
S " '±'c.,,; j. + .X.uc. 4> 1 

f e J: . If! ~&C 
A&G 't' 

~ + •. -l e&A 
c.& A./\ 

(36) 

Tenepb ITOCMOTPKM, K8K MOlKHO o6pa30BBTb BeKTOpH~e K aKCKBXbH~e TOKK K3 npOKaBe~eHKI! 

TKITB (32) KXK (33), llpell~e BCerO HaiTOIIHKM, UO H3 C1ITKHOOOB f" K .}( ~ O~HOPO~HOI! C06CTBeH-
.J\+ + 

!lOll rpynn~ JlopeHna I! COiip11E8HH~X KM CITKHOpOB 'i'.t K X., MO:ItHO o6pa30B8Tb BeKTOPH~e H 

aKCManbH~e TOKK r.ne~IOOIIIM o6paa011, TiycTb 1" - HeKOTOP~Il 4-BeKTOp. Tor~a, KBK ::!TO 6~0 

yKaaaHo B noe~~meu naparoawe, MaToKqH~e aneueHT~ 
• • ..& " ut => ( c 6'") .. ~ I rf) ... ,. f. c ~): 

( 

ue(~) .. H 
(~)' onoe~eni!DTCII cornacHo (26), npeo6paayiOTCII npK npeo6paaoBaHKIIX JlopeHna .. 

KaK COOTBBTC1TBYIOIIIII~ CITHHOp~1H BenKqHH~ • 

( (6'J&J: (·f. = t; r v .. 4 f .. 

" + • ( c 6"_.. ) ..- xl f' .x; ro: x·· 
IIBXRIOTCII KHRBpKBHTBMI!, TaKKM o6paaou, TOKH 

(37) ,. .c .. 
'j:. (6'_,.) t " . H 

.4(+) 
{}] c 

}-) !0 .x~ c~)~ x~ (38) 

10 

npeo6paayiOTCII KaK 4-BeKTOp~ ITpK O~HOpO~HhiX r.o6r.TB6HH~X npeo6pa30BaHHIIX ]OpeHna. ~3 (26) 

cne~eT, qTO cyMMB :3THX TOKOB IIRXIIBTCII BeKTOpHhlM TOKOM, a KX paaHOCTb IIBXR6TCR 8KC1118XbH~II 

TOKOM, 

0pHU8Hilll yKa3BHHbll! M6T0~ 1 H3 ITPOH3B6~8Hllii. (32) IIU MOlKell 06pa30BBTb BeKTOpH~e H BKC1H-

ani>Hb18 TO!t1! 

(Jr·); : i lli~<+)); + (J/,); J 1 
(39) 

K 

-~ '-
r~e (J,.+JJ K 

. Cf); .. ~ [ Ci:·) ); - c ~/~); J' 
\O~(:J orrpe~eXR~TCII COOTHOWeHHHMH, BHBXOrHqH~IIH 

(40) 

(37) H (38), a HMeHHO 

) • .1. .. .. ( ) 

l_,\. I•)) e f • • /(f.._) tP ~. .dJ ;1 c,,>, .. 1 
(41) 

K 
:( (6 ..4 (.L .. ) 

(p&) ~) . J .. 
... 

(J/)J ~ (42) 

AHanorHqHO K3 nnKHOpOB !~CWHX paHrO! TBKEe IIOmHO 06paSOBBTb BCKTOpH~e I! 8KCH8XbH~e TOKH, 

PacCMOTpHU Tenepb ~BepreHnHH TOKOB (41) K (42) ~II C~060~H~X rrone~, y~OBX8TBOPIIDIIIIIX 

ypaBHeHHIIM (30), M~ KMeeM 

"" 2- ( ·£•) \ -

911_... J; /J -

+ ("'•) • 

[

1 ~(~l) A>< .... ) .t.... '?f ) (o ).4 
- · ""~" + '*'C~l) ... '3lt_.. .,...... .. 

Ho B r.uny ypaBHeHH~ (30) H COOTHOWeHHI! (26) 

:X. {ot i) 
I 

I 
(u) . 

)f ' - [6 .... ] =- - ... 
1}l( .. 

... ... (~.&) * . * 
,~lf')c6 ... y• .. I- ~ (5 ... ); J.,.., i.x.(~&)J 
") ")(_.. .. 'i>J(... -' 

+ 

.., .x.(f ... ) 

TI03TOMY 

.2- ( ..{.(.)) .. ::: 
'<'}(_.. o~ 1 

AHanorHqHo 

.1- ( "(~){ "' 
'i>f.._,. J .. )J 

.., 

WI 

I 1.• A>C•·\ ;t;+ c.l•>j l (t') '! - r c;•) .X 

f + (.1~) + (•«•)J l <fcj"l :\ - .Xrr .. ) ;p · 

II 

(43) 

(44) 



CKA8~BaR H BWqHTaH (43) H (44), MW B~,liHM, qTO BeKTOpHNe TOKH COXpBHHDTCH 

~c ... )"" 
~" ~ c::t tt.w~..t,lllltt.. "' } 

~ " 
(45) 

a ~pHHe TOKH He COXp8HRDTCR 

~ c.,.).. I~+ ;~;(, .. ) ;F, .. "'< .. •>] - 3 "' ... .A ( .. ) 'r - 'i:' (~) -'\ • 
'¥..,. ~ J r A&e c.u 

BwpalleHHR TOKOB ,liAR Cl!HHOPOB BWOmHX DaHrOB, HallpHMep, <t H .X.. H ,liiiBepreHIII!ll 
J 

TOKOB T8KEe MOZHO HBl!HnaTD BHanorHqHO, 
8THX 

(46) 

6, MeSOHHNll MYHDTHl!AeT, BSaHKOAel!CTBYDWMll C ~eKTOpHNMH H 8KCHaADHNMH 

TO Kalil! 

PBCCMOTpHM TenepD TpaHCWOpllaiii!OHHNe CBOIICTB8 BOHHOBHX ~YHKIII!ll ueaOHHOrO uynDTHITneTa, 

B3aHMOAellnTBYD~ero C TOKaMH (41) H (42) HnH (39) H (40), MH l!OTpedyeu, qTOdN.narpaH~aH 

BaaauoneMCTBHR 6Nn HHBapHaHTeH OTHOCHTeADHO rpynnN SLG''. Torna STOT ueaoHHNll uynETHnneT . '). 
nonaeH ocy111eCTBnRTD onHHOpHwe npenr.TaBneHHR 'fj H 'f/ rpynl!H S L (~, nepexo,liRIItlle 

,llpyr B .z~pyra llpH llpOCTpaHCTBeHHOU OTpazeHHH, T,e, odna~aTD TBKHMH lle TpaHC~OpM8~HOHHNIIll 

CBOl!CTBBIIll, qTo H TOKH (41) H (42), Rarpaa~aH BSaHMO,llel!CTBHR, HHBBpHaHTHWll OTHOCHTeADHO 

npocTpaHCT"ReHHoro oTpazeHHR H OTHOCHTeADHO rpynl!H S L(&)
1 

HlleeT BH.ll: 

1 .. J j t; f'h'"J,' • :( .J.. if r"J;j 
(47) 

ITO BHanorHH C (4I) H (42) B8AHQHHN 

~ £ (~~) 

( T 1"1 l , ( 6',..). [ T l~> j 
'! j ... (~') (48) 

H 

.,/.. ( A f C-) 1 ( ..... ) 
( "~(·)),-"' 6-•.J.. 'f ) (~.CJ 1 (49) 

npeoOpaayDrCB KaK 4-BeKTOpW llpH C06CTB8HHNX npeo6paSOBBHHRX Ropea~a. HX cyuua RBHR8TCR 

4-BeKTOpou, a HX paSHOCTD - 4 l!CeB,liOB8KTOp011
0 

a narpBHZHBH (47) 

( ~); =iK ~ ... (% ~ + ( ~ ()1"} I 

llu; ,lj( r)·~;- ( r."J,} 
HlleeT BH,ll: 

i, .r{C1~'); (V0: + (£.~; (A'): J 
12 

(50) 

(5I) 

(52) 

TaKHM odpaaou, cyHieCTBYIOT narpaHlltllaHw BaaHuo.z~ellcTBHR, HHBapllaHTHble OTHOCHTeADHO rpynnbl S l(41
1 

HeCUOTPR Ha TO 0 qTO CBMH BOHHOBHe ypaBHeHHR ,llnH CBOdO,liHbiX l!OJiel! H·1pymaJOT STy CHI!I!eTpi!Hl, 0T

MeTIIM, qTO BeKTOpHHe H BKCIIBHDHHe TOKII BXO,liHT B JiarpaHll~BH (52) CHMMeTpHqHo, 

Ecna paccuaTpHBaTD 4-BeKTOP V EJIII 4-nceB~OJJeKTOp A KaJ{ npe.z~cTaBnenHn. 
~ .~ 

CfUIHOBOl! rpynnH !) U21 0 TO OHI! llpHBO,liiiM'ol: KBliAOe 113 3TIIX l!De,liCTBBJieHHil pacna.z~aeTCH Ha ,liBa 

HenpiiBO,llllllbiX l!De.liCTaBneHIIH, COOTBeTCTBYIOIIti!X COCTOHHIIHII CO cnHH8MM 0 II I, 0,!1HaKO B penHTH

BHCTCKOl! KBaHTOBOl! TeOpHH l!OAH KBJt,liOe HenpHBO,liHUOe npe,liCTBBneHHe rpynnw JlopeH~a, HanpHIIep, 

4-BeKTOP "~ Hnll 4-l!CeB,liOBeKTOP ~ 0 XapaKTeOHSyeT TOHDHO COCTOHHHe O,liHO~ qacTH~ C 

onpe,lleneHHNII Cl!HHOII 0 a AllmHIIe KOYl!OHeHTbl IICKADqaHlTCH llpH l!OIIOIItll ,liOl!OHHHTenDHHX ycnOBII~. 

EcnH l!OTpedyeM, qTOdN Cl!HH qacTH~ 61>1n paBeH I, TO 111>1 I!Ueeu/17/ 

1V ItA.)& 
JA e tl ---::: o 

a~ ' 'ill( ... Jl-

(53) 

a eCAII Cl!IIH paB8H 01 TO 

V - ..!. J ,, A ..!... 2.!! 
...,..- I a 

K '41)(... JA x. 'aJ( ..... (54) 

r.z~e ~ - KOHCTaHTa pasuepHOCTH uaccw, a ~~ H ~~-cKaAHPHBH 11 nceB,liOCKannpHaH WYHK~II. 

TBK KaK BeKTOPHHe TOHH COXpaHHHlTCH, TO UeSOHH C BOAHOBbllolll WYHK~IIHIIII ( ~) ~ He 

BSaiiUO,lle~~TByHlT C STHIIII TOKalolll 0 eCAII l~ ). IIMeDT Bll,ll nepBoro COOTHOmeHHH (S4). TaKHK 

06paaou 1C~.) II. . I!OryT flo OfliiCHBaTD TOHDKO !ocTOHHIIH 9 BeKTOPHNX UeSOHOB, 'ITO KBCaeTCH 

4-nceB,liOBeKT!poB l A.,. ) 0 TO OHII Ol!IICNBBIIlT MdO COCTOHHIIR 9 l!CeB,liOBeKTOPHHX ueaOHOB 0 n1160 

COCTOHHIIH 9 nceB,liOCKanlpHbiX ueaOHOB, CornaCHO SKCneplllleBTaADHblll ,llaHHNII, ocymeCTBAHeTCH, l!O

BII,liHioiOUy, BTOpaH BOSIIOliHOCTDo ~3 ycnORIIH HOpl!llpOBKII BOHHOBHX WYHK~~ )\J< II ,. cne,llyeT, 

qTo KOHCTaHTa K. paBHa uacce Jt. KeSQHOB, 
_,- ~ [ A 

TaKHM odpaaou, Cl!HHOPN [ t(+lJ H 'f'(•JJ. Ol!HCNBaDT A1160 HOHeTN BeKTOPHHX II l!CeB,liO-
& ' ) BeKTOPHHX ueaOHOB, Hll60 HOHeTH BeKTOpHNX II l!CeB,liOCKanHpHHX UeSOHOB~ 0 llpllqelol BO BTOpOM cny-

qae narpaHXI!aH BSallloiO,lleHCTBHH HMeeT Bll,ll: J 

• { ... ) oL ( v )' .,... ..i. l('t'r) J ( . ,. ) , ) 
;;L '1:! J Cv Jp J... ~ .r •Jl_.. Jr d. (55) 

STOT narpaHlltllaH TaKlie 6Hn nonyqeH B pa6oTefi5/ np11 nouo~~t~~ .z~pyr11x paccyllt,lleHIII.t. 

B saKnmqeaae aBTOP BblpaxaeT rnydoKyHl dnaronapaocTD H.H. BoronmdoBy, M.A. MapKOBy, 

B.~. OrlleBe~Kouy, ~.B. rronydapiiHOBy, P.M. PI>IHAHHy, H.A. Cuopo,~~HHCKOMY H A.H. TaBxen11.z~ae sa 

IIHTepec K padoTe H ~eHHNe aaueqaaHH. 

; " noJiell cr II <r. BOJIHOBHe WYHK-
.,, & 8 

~ , Ol!IICHB8Dr He HOHeT, a OKTeT, 

~)B cne,llyiO~e~ padoTe Ubi l!OKallell, qTO B CIIJIY ypallf!8HIIII ~AH 

Ulllll'fr)"Y.IIOBJI8rBOPSIDf yC110'RI!Hl {Jt)ol."" o, 

' oL 

D 
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PyKORHCb llOCTynHna B K3~&T8BbCKKI OT~en I6 HHBapR I965 ro~a. 

ITpHweqaHHe npH xoppeKType. 
rrocne roro xax paOoTa o~na HanpaBneHa B neqaTh, aBTOP nosHaKOMHBCH c paOoTon ~ynToHa 

u BLecca/18/, B KOTopoH TaK~e Ouna npe~nozeHa rpynna Sl('). 


