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3alqHTa ,ItHCCepTauD COCTOHTCH 1982 r • 118 3aC8,ItaHHK 
cne~4H3MpOBaHHoro coseta ~ 047.Ji.or np OoparopHH teopetHqecxol 
~H3HEH 00~6AHH6HHOrO HHCTHr,yTa RA6pBWX HCC46AOBaBHI no aApecy 
I4I980 r.~daa, MOCltOBCKOI odn., HadopatopHI T80p6THQ6CltOI *H3HltH. 

C AHCceptaUHel wozso 03HaltoMHT•ca B dHOnHotelte OKHK. 
ABtop~epat pa3ocnaa " " I982 ro.-.a. 

Yqeawl cexpetaph Coeeta 
ItaH~aT ~H3HltO-MaT6MaTHQ6CltHX HaYlt 

I. OBU.AJI XAPAKTEPlfCTill\A F 

AlttYaneHOCik~~· B nocneAHHe ; 
·TapB!iX QaCTHU ,li,OCTHrJia 3aMeQate4hH!iX ycnel 
,li,OBaHHRX no ,li,BYW rnaBBWW HanpaB46HHRW: no 
Q6CltHX CBOICTB aMll4HTYA paCC6HHHR B ltBaHTC 
qeHHD BHytpeHH6 It CTpyKTyp!i 346NeH tapH!iX '18 

pHH. Haqanow nepeoro sanpasneHHH Ouno crpc 
ronDdOB!iW H AP• ,li,HCnepCHOHH!iX COOTHOWeHHI 
nona. Hccne,ll,oBaHHe H.H.EoronDdoea nonyqHnc 
npHW6H€SHR It HeynpyrHM llpOUeCCaM, B TON Qll 
ueccaw, B padorax A.A.Horysosa H AP· 121 . 
&Ha4HTHQHOCTH H YHHTapHOCTH a!Jll4HTYA paCCE 
CTOpOH!i, aCHMnTOTHQ6Clt06 noBe,ll,eHH6 ceqeH~ 
C ~0~ - pa3BKBanaCL ,ItHHaMK~8CKaH T80! 
~ I.Ko BTOPOMY aanpaBHeHHID oTHOCHTCH ~ 
CHMM9TpH~ CJia6wc 1 aJI8KTpOM8I'HHTHWC H C.WU.z 
TapHWC ~aCTKU,a TaRX8 pa60TU no COCTaBHHM 
CBOl!CTBBJ.tH CIWWetpHH. :JTH TeOpeTHQeCKHe p<: 
c 3Kcnep~earanhHWW H3yqeaHeu npoueccoe CJI 

yqactHeM Hel!tpHHO, Ba:IHOe 3HaqeHHe ltOTOplil 
no,ll,qepKHYJI M.A.MapKOB / 4/ • B pesy JlhTate l 
MOXHO CKa3aTh, qro KBapKH urpaDT pemaD~D 
0 CTpyKType 8,ll.p0HOB H HX B3aHJ.IO,ll,el! CT BHHX, 
,ll,eiCTBHH - 34eKTpO-C4a0oe, CHnbHOe H rpaB~ 
eau Haelopou Heaeleneewx KaJIHdpoeoquwx teOJ 
nonaraTb, qro 3TU B3aUMO,ll,eiiCTBHH RBJIHDTCH 
OCHOBHOI! e,li,HHOI! TOOpHH, KOTOpaR Cla3HpyeTCI 
poeoqHoA rpynne. 

B HaCTo~ee epeMa ~H3HKY 3JieMeatapHHl 
30M paCCMaTpHBaTL KaK ~3HRY ~enTOHOB H ~ 
cy~eCTByeT no KpaiHelt Mepe llHTb KBapltOBHX 
woJteT HMeth TpH pa3HWX "ueera". K no,ll,oelHo; 
TpHnneTOB KBapKOB npHmJIH H.H.EorOJIDClOB, A. 
BOCEIMH~TL TOJ.Iy Ha3a~ B pe3j'JihtaTe noH< 
CTaTHCTHKH ,li,JIH ltBapKOB S/ • 3Ta H,ll,eR ten( 
pa3JIHqHiiMH 3KcnepHWeHtawH. Enecra~HM nOATI 
11 3aK4DqeHHHX" ltBapKOB HBJIHeTCH npeltpaCH06 
cqeta, orxputoro B.A.MaTBeesww, P.M.l.!ypa,~~;s 

C 3KCnepHY8HTaAbHHMH AaHHWMH. , .. 
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B naooparopBK reoperm•ecKol tmSBXH 
Qepux acCJie.lOBaBd 11 B Hucury-re tBSUK 

HaJ.tiRX lllCCJle,lOBaHd CPB. 

li.A.APJiY30B 

B.ii.OfKEBEUKml. 

~&QIGIX B8YK 

B.II.mEJIECT 

f.HCCJie,lOBB.reucJtoe yqpe:QeHHe: iiHcruyr 

~~· . 

oooTOB.TCH!'J. f) V J I982. r. sa saoe,JtaHW! 

coBeTa X 047:Ji~paropHH reoperlll•ecJtol 
IIIHCTI!ryra ll,l8pBIIX HCCJl8,lOB8.Bd no a.J;p8CJ 

oOJI., Ha6oparopxa :reoperaqecxol tasH!tH. 

oauaJtoMHT•ca B oaOJixoreJte OHHii. 
• • I982 ro,~a. 
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I. OHJlMl XAP AKTEPH!:r llKA PAIDT!:l 

AK:ryaneHOCIL~~. B nocneAHHe ~ecaTHJle~Ha ~HSHKa aneueu
:rapuux qacr~ ~ocrar..a aauella:reJ~LHHX ycnexos B :reope:raqecr.Hx accne
~osauHax no ~syu rnasauu HanpasneHaau: no H~lleBHD od~HX aHanHTH-

. 116CKHX CBOBCTB auMHTY~ pacceaHHH B ItBaBTOBOB :reopHH nona H no H3Y-
119HHD BHy:rpeuHeB c:rpyK:rypu 3neueampnux qacTHU H HX csonc:rs cm.me:r
plm. Ha11anou nepsoro HanpasneaHa ouno c:rporoe ~or.aaa:renLc:rso H.II.Eo
ronDdOBHM H ~p. ~HcnepCHOHBHX COOTBOIU6HHn /I/ B KBaHTOBOR :reopHH 
nona. Rccne.noBaHHe H.H.EoronDdosa nonyi!Hno Mn:buenmee'pa3BHtHe ·~a . . . . . . 
npKMeHeRHH It HeynpyrHM npoueccau, B TOM IIHCJI6 H K.HHKJID3HBHHM npo
U6CCaM, B pado:rax A.A.HOryHOBa H ~p. / 2/ • Ha OCHOBe Od~HX CBORCTB 
~HaJIHTHIIHOCTH H YHHTapBOCTH aMnnHTy~ pacceHHHa H3yllaJIOCL, C OAHOR 
CTOpOHH, acHLtnTOTHite CitOe nOB9~6HH9. C6116HHR npH BHCOKHX 3HeprHHX, .• 
0 ~Oil: - paaBHBaJia.Ol> . ,n;KH8MIPI9C.Kasl TeOpiDI CHJIDHHX B38HM0~6!0T':"' 

·BHil: ~~Ko BTOPOMY.HallpaBH6Haro OTHOCHTOH padOTH no H3yqeHHID BHCWHX1 
CHMM6TpHii OJia6HX, 3Jl6KTPOMal'HHTHHX H CHJIDHHX B3aHM~eiiCTBHH 3JI8M6H- . 

\ . 
TapHHX ~ac~,a TaRXe pa60TU OO.COOTaBHHM MO~anHM ~OHOB C ~HMH 
CBoRCTBaMH CHL!L!6TpHH. :JTH Teope:rHiteCKHe padOT!l B6nHCL B, T6CHOR CBaa~i 
c axcnepHMea:ranLHHM HayqesHeM npoueccoB cnadux BSaHMo~eacrBHB_c 
yllaCTHeL! HeR:rpHHO; Ba:EHOe 3HalleHHe KOTOpllX ,I(Ba~uaTL neT Ha3a~ 
no~qepztsyn M.A.MapztoB / 4/ • B pe~ J~L:ra:re · 3THX Hccne~oBaaHR :renepL 

1MOXHO CKa38TL, liTO KBapKH HrpaDT pemaD~D pOJIL _B HameM npe~CTaBJI6HHH 
· o cipyK:rype.~poaoB H ux BaauMo~Ac:rBuax,. a Bee ,uasec:rsue BaaHMo
.~elc:rsua- 3Jl9KTpO~cna6oe, CHJILH06 H rpaBHTaUHOHHOe- M0%80 onHCH-
BaTL.HadopOMHeadeneB!lX Kanudposo'IHHX :reopHB. Bonee':roro, :MOXHO npe~
nonaran, QTO 3TU B3aHMO,JJ.encTBHH HBJIHDTCH nHIUL pa3HHMH npOHBJI9HHSIMH 
OCHOBHOR e~HHOR TeOpHH, KO;Op:l.a 6a3Hpye:rca Ha O,JJ.HOR ·npocioll KaiiH6-
pOBOIIHOR rpynne. . • 

B HaOTORIIIee speMa !PHSHKY ane:u.eu:rapuux l!aCTHU MO:KI!O JlyllmHM odpa
a_oM paCCMaTpHBaTl> KaK qH3Hicy' JI60TOHOB H KB8pKOB.EWIO yOTaHOBJI6H0 1 ~TO . 
cy~ecnye:r no Kpanuea Mepe nan K~apitoBux "apoua:roB", ·a iax.u;uB apo.uii:r 
MOZ6T HM6TL TpH pa3HHX 11UB6Ta" • K no,JJ.06HOR H~ee 0 cy~eCTBOBaHHH tpex 
:rp1;mne:ros xsapKoB npumnu H.H.EoronDdos, ·A.li.TasxenH~se a AP· .1e:r 

\ B()C~JJ}t8Tl> ... T_~),!YII_~3~ B ~:~~L~a.~: ~OH~KO~ pe~e}ma BOnpoca CnHH
CTaTHCTHKH ~a KBapitQB · S/ · • ·3Ta H,1(6H TenepL yze nO~TB9p,II.HJlaCL·--:.-:-:~~-
pa3JIHIIHHMH axcnep~ea:raux. EJlec:ra~HM no~:rsepx.u;eHHeM cy~ec:rBoBaHHll 
"aaxJIDqessux" KBapitoB aBnae:rca npeztpacsoe corJlacxe npaBKna KBapitoBoro 
cqe:ra, o:rxpu:rpro B.A.Ma:rseeBw, P.M.!.!ypa,JJ.aHoM H A.H.TaBxen~,JJ.se /6/ 

C 3KcnepHM6HTanLHHMH AaHHHMH. 

Or',./ 1:';'1""-"''' .. ·~·. ··-"':" ll)t-1...'!-_~n~ : ~' • ~~••• . , _ , ·oi l ;.; 

P.!lEr'lh·!>~ : · . ·.-~:~:-.:·: 
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BpeMSI C 60JI:&miD4 OCHOBaHHeM OO,JtTBep:~t,~taeT cnpaBe,JtJil!BOCT:b 11CTaH

,~tapTHOI" uo,~teJIH BalaOepra-canaMa 17 ,81, oO~e.~tHHHD~el cnaOoe 11 

3JleKTpOMarHl!THOe B3aHUO,~telctBHSI Ha OCHOBe KaJIH0pOBOqaol rpynny 

.,cmwetpHH Sllf-l-{ux~ Uco • Mw mxxe oOJia.~taeM cHJI:&awu:~~ apryueaTauH, 

qtoOY cqHTat:&, qTo TeOpHS! CHJI:bBYX B3al!JIO,~teiCTBHI XOpOmO OOHCYBaetCB 

KBB.HTOBOI XpOMO.JU{HaMHKOI -: KaJIHOposoqaol TeOpl!el flara-Mwulca, OCHO-

BaHHOli Ha rpynne .'foqaol CHuMeTpllll ~V(.3Jc:. · 
CaMOI npoc TOll CXeMOI 00M,Jtl!BeBHB 3JieKTpO-CJia0YX ll. CHJ!:bBYX B3ali

MO,JteltCTBHI 6YJia JIO,JteJIL "BeJIHKOro 00~e.~tHHaHl!SI 11 , OCHOBaBHaB Ba KaJIHO

pOBOqHol rpynne S l/( S) • O,~tHHU 113 npHBJieKaTeJILm.ix npe,~tcKa3aHHI1. 
TeOpl!H.BeJIHKOrO OO~e,JU{HeHHB BBJISiaTCSI B03~0ZHOCT:b npo~eCCOB, H~ CO

xpallSiilll!l!X OapHOHHOe H. JiaOTOiii!Oe ql!CJIO, TaiGIX, KaK pacna,~t npOTOHa HJ!ll 

CBH3aHHoro Helttpoaa. 

llpoOJieMbl, paccMa·tpl!BaeMHe B ,11;11CCep:ra~llll, ~THO.CSI7CJI K Kpyry 

BYWeynOMSIHYTYX BOnpOCOB H TaM CaJIYJ.I JIBJISIDTCSI aKT,raJI:bHYMH. 

Uen:& paOotw. I. Rccne,~tosaa:~~e aexo:ropwxaonpocoa, caaaaaawx 

C KJiaCC~l!Ka~Helt aApOHOB no 'npeACTaBJiaHl!JIM rpynn apouaTBOI CHUMeT

pHH .SUclf) H SVts). nonyqeaHe uaccoailx llJopMyJI a paMKaX aTHX 

CXeM CHUUeTpHH. 

2. UeyqeaHe aneKTpoMarBHTHYX CBORCTB "oqaposaaawx" 11 "xpacllawx" 
, 1 ' I 

a,~tpOHOB - BYBO,Jt 001I!HX qJOpMyJI ,ltJ!Jl 3JieKTpOMarHHTHYX pac~enJieBHli MaCC 

a,~tpOHOB, noJiyqeaHe npaBHJ! cyw .ltJ!Jl ceqeaHI HHKJID3HBHYX e+e- - aHHH-' 

rHJISI~HOHHYX npo~eCCOB H )VIJI uarHHTHYX MOMeHTOB OapHOHOB. . . 

J. PemeHHe HeKOTOpYX MaTeMaTINeCKHX npoOJieJI B Teoprur npe,~tCTaB
JieHHI cyneprpynnY s {/ 011/'11} B ~eJIJIX ee npl!JleHeHHJl .ltJ!Jl nocTpoeHHJl 

MO,JteJIH 00~8.Jtl!HeHHR B3aHJ.IQ,~teiCTBl!l, llpoae,~teHHe KJiaCCH~l!Ka~llll KBap

KOB H nenToaos no npe,~tcTasneaHJIM cyneprpynn Sllt</1J. :a ~Urs/1), 
. . \ 

4. nccne,~toaaaHe CTpyxtypw 3IPIPeKTHBaoro raMHJILToazaaa .JtJIB 

Oapzoa-aecoxpaaaDII!HX npoueccos B prumaic: cxeM oOu,~tHaeimsi S /} { 5) 
11 SIJt'Sll) · 11 ee cne,~tCTBHI no mHpHBaM pacna.~ta. 

5. Reyqeaze aonpoca cnHaopaoro npe,~tcTaaneaHa npoctpaacTBa-:Bpe-:. 

Mea:~~. IIpe,~tJioJtHn ueto.~t cn:aaopaoro npe,~tcTaBJieaza, a xotopoli .uoJtBo '· 

BB6CTH oOyqaoe TpaBCJI.Il~HOHHOe npeo0pa30Ba.HHe, H, CJI6,JtOBaT6JI:bHO, 

JIOllHO l!CflOiu.30BaT:b 00YqHYil rpynny CHJ.IMetpl!H llyaHEape. . 

i@Iqaall HOBH3Ha H npaltTlN6CKaSI U6HHOCTL paOOTY. I. BnepBHe 

OYJIH no~qeaw oO~He uaccoswe llJopuyJIY AJIH a,~tpoaoa·s paMKax cxeu. 

Cl!MJ.Ietpllll S (/(If) H J /)( S) , KOTOpYe SIBJI.IlllTCSI o0o0uteHH8M JlaCCOBOI! 

qJOpuyJIY reJIJI-Maaaa-QxyOo .ltJ!SI 5 () { 3) - Cl!MJI6TpHH. 3TH qJOpuyJIY , 

npl!MeHeHH .ltJ!.H BHBO,JtaMaCCOBYXnpaBHJI CyMM, BKJIJlqaDDtHX JlaCCH O'lapo

BaHHYX ll KpaCHBYX a,~tpOHOB. 
/ 

2 ' 

! 

j 
I 
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2. IIpoae,~teaaaH B .JU{Ccep:ra~HH KJUJ.CC~l!Ka~SI a,~tpoaaux MY JILTH

rrJieToB· rro·paaJIHqHHM cxeMaM pe.JtYKUHH uoxeT OHT:& HcnoJIL30BaHa .JtJIH 

l!CCJie,JtOBaHHSI_pa3JIHqHYX CBOICTB HOBYX qaCTH~. 

:3. K 'll!CJIY HOBYX pe 3YJILTaT OB .OTHOCSITCJI U pa3JIHqaye ITpaBHJia CYMM 

,~tJISI .aJieKTpouarHHTHYX pac~~tenneaua Mace oqaposaaaux H xpacnswx qac:rH~. 

H ,JtJISI ceqeHHI l!HKJiil3l!BHYX e+ e-- aHHHrl!JISI~l!OHHYX npo~e CCOB, .BKJID'laD

IIIHX 3Tn qacTHUH. 3TH peeyJI:&TaTY MoryT OuT:& aenocpe,~tcTBeaao cpaBHHMH 
C 3KCIT6pHM6H TOM. 

.4. Bnepawe HCcJie.JtQaaaa .cxeMa cHMLie:rpviH Sf!( IO) KaK oO~e,~tHHeHHe 
,apoMataon cHUMeTpHH S l/{S~~o cmmoaon rpynnol S 1/(-<-Jcr~. B po.MEax 

TeopHH uapymenaon CHMMeTpim .5 i/( f 0) rroJiy'leHY pa3JIHquwe npaBHna cyi.!M 

,JtJISI Mar!ll!THHX MOM6HTOB l/2+ - Oapl!OHOB, BKJID'laSI O'lapoaaHill.le .ll KpaCH_: 
BHe. 

5. II3yqena teo pHS! npe,~tcTaB nen HI cyrreprpynnH S 1/ ( JJJ/ 1l J. 
Hal,~teHH ll l!CCJI e,~tOBaHH 0000JileHHHe MaTpHUY renn-it.anna' peaJIH3YDII!ll6 

0a3UCHOe npe,~tCTaBJI6lll!El anreOpli 3TOI rpyrrnH. Ha OCHOBe 3T>IX MaTpHI.t 

nOCTp06HH CnHHOpHHe >I T6H30pHH6 npe,~tCTaBJieHHSI. 

6. IIOBHM JlBJL'16TCSI BYBO,Jt 0 TOM, 'ITO B paMKaX ·CX6MLI o6~e,lll!H6HHR 

SUt5-) MOllCHO nocTpOl!Tl> 3IPIPeKTHBHYlt raMHJ!bTOH>IaH, KOTOpYI, so-nep

BYX, BKJID'laeT B ceOSI 3qxp6KT>IBHNI raMl!Jll>TOHHaH cnaOoro B3al!MO,~teiCTBl1SI 
<I?epMH 11 raJ.miiuounan, oTaeqaDl!l>~ll 3a tlapnou-necoxpanstDII!I!e. npoue ccw, 

B. o-Btopwx, HHBapHaHTea otnocnTeJI:&H.o SUl3J x 5{1(-?,J,,x Ut1) 
. c. .... ~ ( 

II B TO JKe BpElMSI .HMeeT onpe,IteJI6Hll06 llOB6,It6Hlle OTHOCRTeJI:bHO ..;U 5). 
Ha ocnoBe 3TOI CTPYKTYPH raMI!JILTOHHaaa BYBe.~teHH coo:ruomeu:~~a .JtJia 

I 
mHpHH pacna,~ta. 

7. BnepBHe Hccne.~toBaHH CTPYKTypa HHBaplla!ITHoro qeTwpexllJepMHOHHO-:

ro B3a>~Mo.~tel CT B>lll n ee cne.~tCTBliSI no wup;maM pacna,~ta B paMKax cxeMLI 
oO~e.~tnHeHHSI 5{1(5/f) • ilOKa3aa·o, }ITO 11-HHBapl!aHTHOCTL 

( Si/(S/1),=:J Sl'tS) x //(1)
11 

:) npHBOAHT K. 3anpeJileHHD pH,~ta npouec

coB OapltOH-HeCOXpaHSIDII!liX pacna,~tOB. 3TOT pe3yJI:&TaT He 3aBl!CI1T OT xa

paKTepa napymeHHSI S Ut 5") H' Mor aw Own Hen on:&aoaaH .JtJIII aKcnepn
MeHTaJI:&Hol nposepxn 1TeopnH. 

8. B ,lll!CC6pT8.Ullll BnepBYe Olin npe,~tJIOX6H H H3yqeu O,JtHH M6TO,Jt 

CnHHOpHOrO npe,~tCTaBJI6Hll.ll npOCTpaHCTBa-BpeMeHH, B KOTOpOM MOJtHO pea

JIH30BaT:b .TpaHCJISI~IIIl H, ,CJ16,JtOBaT6Jll>HO, MOXHO >ICOOJI:b30BaT:b. 00H'll1Yil 

/ 

rpynny cmme:rpHH IIyaaxape. Bonpoc cnHaopaoro npe,~tcTaBnenHH npocTpanct- ' 

Ba-Bp6M6Hll npnoO~eTaeT OC000e 3HaqeaHe B CBJI3H C pa3BHTH6M T60pHH ' 

cynepcHMMeTpll>! 1.1 • CnHHopnoe npe,~tcTaBJieaHe o0Hqaoro npocTpaacTaa

BpeMeHH 003BOJ!RJIO 0H TpaKTOBaT:& npeo0pa30BUHHII cynepCHMM6Tp11H ll 

,IIyaaEape sa pasnol ocaoBe, llJopL~JIHPYH 11~ na cnHHOpHOM H3HKe. 

3 



]JIH 38JHTY BY~BHrapTCH CJIBJYDmHe QCHOBBYe D@3!JipTaTH, 
nowqenwe B · irnccepTamm: · · ' 

.I. BuBe,~~;enu ·uaccoBue ~opwynu B pawxax cxe~ apawa!noU c.HUMe:rpnn 
SUC'IJ li SIJtfJJ • 

2 • ilpOBB,IJ;BHa XJiaCC~Hita!UI$1 a.,JtpOHBHX'llYJIUHnJIBTOB llO pB,ttyltiUU! 

Si/(4) => Sl/c3)' .Sl/r't)=> sur3') .)n SUrs:).=> 5/J(lf), 
Sl/(5} ::::>SIJ{t;'J, SIJtsJ::::;SI/(1f 11) • - .·· 

I 

3. IIonyqen o6mnB B~ onepaTopoB, npeo6pa3JDmHxca xax nponsBe~e-
nne onepa:ropoB 3JIBXTpmecxoro 3ap$1Aa B pa:r.utax CXBlW cmweTpHli Sl/(lj) 
3TH onepa:ropu uaxo,~~;aT mnpoxoe npHMeuenne x snexTpouarBHTHHK nponeccau. 

4. IIpoBe,~~;ena xnacc~Hxanna oqapoBanuux aAponoB no pe,ttyxnnn 
I . 

Sl!{31)::=;J 5/Jt~)v' , r~e V - cnnn nueeT mxoe :.:e oTnomeune 
x 51J(?/} xax n V -cnnu x .S l/(3) • 'fl. 

'5. IIonyqenu npaBnna cyuu ,~~;na 3Jie&TpoKarHHTHHX pac~ennennU 
MaCC gqapOBaHHHX H KpaCHBHX 6apHOBOB H AJ!R ceqenHB HBKJID3HBBHX 
e+ e--aHHHrHRRnHOHHHX npone CCOB. . , 

. -6. B pal4xax cxew napymennoU ciDOleTp~H S 1/{fO);:;, S 1/(5') x .S {)(<.}5" 

nonyqenu·npaBHJia cyUI4 ~XH uarHHTHHX ~OI4BHtOB I/2+ -·6aprionoB. · 
7. rlsyqena Teopna npe,~~;cTaBJienHI cyneprpynnu S lJ { m/n) 

; w rpynnu o6"DBAHHenna B3m!Mo~e!cTBd~ Hast,~~; ens· n uccJie,JtoBanu ( m+ ?J)-: -1 
· · ua:rpilnu panra J7J + 71 - o6o6~ennue uaTpHnH renn-Manna, peaJirisyD~He 

6a3HCHOe npe,II;CTaBJIBHHB anre6pH'3TOI,rpynnu. Ha OCHOBe· aTHX MaTpnn 
nOCTpOBHH CnHBOpHHB H TBB30pBHB npe,JtCTaBJIBBHR. ilOCTpOeHH Talt:I:B cyriep
nOJIBBHB npe,II;CTaBJIBHHR, peaHH3YDmHBCJi B npoc:rpaBCTBB ~yBKnHI OT aBTH
ltOJ.OIYTHpyllmero mJJ -ltOWIOBBHTBOrO nall\UBTpa. 

8.· llCCJIB)lyBTCJi CTpyltTypa 3~BltTHBHOrO raliHJIUOBHaBa ,JtJIH 6apHOB~ 
necoxpanaDli!HX nponeccoB B pa~LKax cxew o6t.eAnnenna SIJro) ' • 
Ha OCHOBB 3TOR CTpyltTypH ra:WHJILTOBHaBa BHBe~eBH COOTH.Omenna liBx,Jty 
BepoaTHOCTRUH paannqnux nponeccoB pacna,Jta c necoxpanenneu 6apnonnoro 
.qzcna., · 

9. llccne,ttyDTca cTpyx:rypa HBBapnanTnoro qeTwpe~epliHonnoro Bsan
uo,~~;eBcnna H ee cne)l.cnaa no IIIHpnnau pacna.,Jta B pauxax cixew o6t.eAH
neuna, ocBOB8liBOH na xaJIH6poBowoR cyneprpynne S 1/ ( 5/l) • Ilo:msa~ 
no, ,qTo He3aBHCHl40 OT xapaxTepa uapymeuHa s II rs) ' HHBapHaBTBOCTl> 
OTHOCHTBJII>Bo 1/ (l)fl -no.Jtrpynnw npnBOAHT x sanpell!eHHil pli_.a 6a'Pno.n-

. necoxpanaDmnx nponeccoB. · · • ' 
ro •. flpe,~~;no~eu o.o:n .:weTOA cnnnopnoro npe,~~;cTaBnenxa npocTpaBoTB8.

Bpe:wenn, B ltOTOpOu MOXHO pBaJIH30BaTl> .TpaHCJISIUIIl n,·cJIB,IJ;OBaTBJil>HO, 
liOXH.o acinoJIL30BaTI> o6HUYD rpynny IIyanxape w rpynny llne•nel ' 

4 

! 
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··i 

:! 

'1 
' 

! 

j 
:j 

' 
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CHMMBTpHH. B paMitaX JiarpaHXBBa ~OPMaJIH3Ma BHBB,JtBHH ypaBHBHHJi ,JtBHXe-. 
HHJi 3Rnepa-lla~paHza H TOKH HeTep Ha 3TOU CnHHOpHOM Ji3HKe. Msyqeau 
CnHHOpHHB KaJIH6pOBOQHH6 ll0JIH 1 nORBJIRD~eca npH JIOKaJil>~HX /npeodpaso
BaBHJiX1 H KOH~OpW!He npeo6pa30BaHHH B CnHHOpHOM npOCTpaHCTBB • 

AnpodaUHJi padOT!!,. 0CH OBHHB pesy Jll>TaTH All ccepTaUHII ,ItOKJiaANBaJIHCl> . 
ua uayqnux ceMnnapax lladopaTopnn TeopexmecKoR ~H3RKlt 06'Le,IUtnenHoro 
liHCTIITyTa Ji,JtepHHX HCCJIB,ItOBaHl!it 1 liHCTl!TyTa fl!HSHKH HanROHaJ!l>HOrO 
~eHTpa Hayqnux Hccne.~toBaHHB CPB, UeHTpa TeopeTRQBCKoR ~H3HKR B hapn
xe, na ue:a:.eynapo,JtHoM cewmape "TeopeTHKo-rpynnoooe MBTO.JtH B ~nsmte", 
B MOCKBB 1 !979 r. • 

- !!YdJIHKaUHH. no peeyJu.TaTaM ,~~;nccepTanHH HMeeTCJi II riydJIHroannn, 
CnHCOK KOTOpHX npRBB,Jtelt' B KOHrtB aBTOp~epaTa. 

Qd'LeM pa60TH. ,llliC_CBpTartHR COOT OHT 113 .BB9,ll;BHRSI1 na TH r naB OCH OB
HOrO CO,ltBplltaHHJi H SaKnm~BHRSI. 0Ha CO,ItepXHT 202 CTpaHHUH MamHHOnHCHOrO 
T6KCTa 1 BKJIDlJaR ClndJIHorp~HQ9CKHR CnHCOK JIHTepaTyphl H3 I82 Ha3BaHHI. 

.(/' 
- II. CO.UEPIKAHlffi PAIDTH 

I . 

-~M!!!til OelOCHOBaHa aK:ryaJil>HOCTl> Te~, ,IJ;8.H KpaTKHR 0630p, 
no OCHOBHHM noJIOXBIIHSIM ~l13UKH 3JIBM6HTapHHX QaCTHrt 1 C KOTOpHMH.HB
nocpe.D;CTBt:HHO CBJi3aHH pesy Jll>TaTH HamHX liCCJIB,ItOBaHHil, COCTaBJIHIJIIIHX 
OCHOBHOB CO,lt6p!aHl!e ,JtHCcepTannn. 

B nepBOR rnaBe paCCMOTpSHH OellliHB BOnpOChl 1 CBJiSaHHHB C KJiaCCH-, 
~HxanHeR a,~tponoB no npe.n;cTaBnennaM 1 rpynn apouaTnon CHMMBTpHn 5 {/ {'I)· 

-11 S IJ l ?) , noJiyqeaH MaCCOBHB ~OpMynY B pa!.!ItaX 3TUX CXBM CHMMBTpHH. 
no a11anornH c Teopnen ciD4l.leTpnn S l1 t .3) · npe,~tnoJiaraf3TCa, 'ITO · 

B pauxax cxew cHMMeTpHH 5 IJ ('f) onepaTop pac111enneHna Mace r.meex 
cTpyKTypy: !-

JJ.H - /~+It~· (I) 

r,~~;e 1'14.- npeo6pasyeTca no npHCOtl.D;HHBHHOWJ npe,~tcTaBJie~Hil rpyn'nw S Vc 'fi 

L F . H ] = tj' fl_ ) a. h, G = /1<7 .•. j -1 s; (2) 
a_) h _a6e- c . / / / . 
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~ - S (/(If} -reueparops, _/46 ~ - cTpyxTyp~e xouc:rauTs.' 
0T:U.8THW, 'ITO _XOT$1 HCDOJID3yewll W8TO,lt aBJUI8TC$1 OrlOrlDteHHe:U. :u.eTO,lta 
Oxyrlo ,ltJIS cxew S 1/( 3) , npo~:te.JtYpa noJty_'leHHS OrlDtero mtpa'xeaua 
:u.accoBol !IIOJIIY.IIH oxa31iBaeTcs ua ca:u.o1t ;l.eJie oqea&, cJio:IHoll, Tpy,JtHocn. 
3aKJIDqa8TC8 B BH'IHCJI8HHH ~£/(~) -waTpK'IHHX_3JI8WeHTOB HeROTOpHx qJie-

- HOB, BXO,IUllltHX B aapylllallDtHI CHli.W8TpHil rawHJii.TOHHaH • ITO 3TOI npH'IHHe 
qacTo paccwaTpHBaJIH OT,Jtem.HHe cneu~H'I.e'cxHe CJIY'IaM, a e,JtMuaa :u.acco:---
Basi !liOIJlYJia ue rlHJia · aaR,~teua. _ 

Ham BHBO.lt ocaoBaH aa xcnoJI&30BaHHH aexoTopol no.~taJir~rlpw SUr 3/j) 
'ITO fl03BOJI88T OCBOrlO,ltHT&C$1 OT BHQHCJI8HH$1 BHmeynOWSHYTHX warpH'IHHX 

_ 8Jl8M9HTOB. OxolfC!aTWU.HSH !JlopwyJia co,~tepur BwecTo HHX onepaTopw ' 
Ka3H:u.Hpa BToporo nop~,~;xa l<r3) H I<I3t) no,~trpynn .SI/(3) 
H S U (3') • IIonyqaew: 

. H= a..+6 Y+cC +4fK(3J-f c:Z.l+ e[l<r3tJ-f Y~ (3) 

IIocJie npose,Jteaxa xJiacc~HKaUHH a,~tpouawx M;yJI&rHnJieToB no pe.JtYK
U.HHSl/('f)::::> Sl/(3) xSIItlfJ ~ Sllr3') !JlOJIIYJia (,3) n~oeaae:rca 
K KOHKp8THHll. a,ltpOHaM ,ltn8 DOJIY'I8HHS pa3JIH'IHHX WaCCOBHX npaBHJI Cylo()l.. 
HHze npxse,Jteaw_aeKOropwe n3 HMX. 

~Jia I/2+ - rlapxouoB: 

r.~te qepe3 

IJ 

II 

IJ 

-I; 

II 

h 

1<-t-2 
_u 1-2 

= N+T. 
= N+V. 

N+S +cit/ = 3A + T, 
1<. orlo3aa'laeTca rlapHoH c . I= 1) Y -1J C - 1 

T II II - L = 0/ y = -~ c. = 1 
u It It I = j_) y = 1 J . c = -2 

v It II I = 0 J y = OJ c = ~ 
A II It I =OJ y = 1/ ,C = -1 

8 11 'I ·I = 1 J Y = oJ ·c = 1. 
s . t, II -'- = 1 J y =- 0 J ' G = 1. 

I 

6 

"I 

,.. 
~ 
1 
~-
-' 

·-: 
~• 

,, 

'.· 

'l ·r 
I 
j ,._, 

l 
/l 

' 

~Jl$1 J/2+ - rlapHOHOB: 

J<*_ s *·= s *_ T* = u+_ v~ = N i'- 2. -r-
-- ' 

N"~-_ 1<.-¥- = I<~ !/*' = /J'Y-_ X 

X-rlapHoa c I= 0, Y.- f, C = 3 
~JI$1 0- - li.830HOB (H aHaJIOrH'IHO ,ltJI$1 !- - M830HOB): 

1<-r!J - lZ -t-F, 
~ 

ll-rt-1- lfc.... .:i (I< -rlJ ), 
-<.. ' 

r.~te 'lepe3 iJ orlo3aaqae:rca Me30H c . I= .:_ ) y·_ 0> C = 1, 
II F It It I =. 0 / y :=:: -1/ .c .:::; 1. 

3,Jt8C& CH:U.BOJIH qaCTHU 03Ha'laD:r HX MaCCH (HJIH MaCCH B KBa,Jtpa:re ,ltn$1 
Me3oaos). IIonyqeaHHe co o:raomeaHa m1xo,Jta:rca B xopoiueM cor.nac1111 c 
3KCnepHMeHTOM (.JtJI$1 yxe HaR~eHHHX,a~pOHOB). 

· B cnyqae cmwerpHH S tJ ( 5") nocrynaeu auanorH'IHO. llpe,~tnoJiaraa, 
q:ro onepa:rop uaccosoro pac~enneaHa uuee:r cTpyx:rypy 

AN= Nt7 + N + 1'1 , (4) 
(j ~s- .Z.f 

nonyqae:u. cJie.JtYD~D !llop:u.yny: 

N = q_ + b y -1- c c + c/ B l-' I (S) · .. 

- -t-elkt'f.J-/ BY-rj£1<e/J-;c."'l-;-JLkr~r'J-j Y:l, 
r.~te k:.tJt) , kt.Jt/j H l<r.~t/'J- onepaTop!i Ka3HMHpa nexoTopsx 
no~rpyn~ SIJ(.If) , StJrJ;'JH .s tJ(~/:; • 

llpoBe,JteHa :raxze KJiaccmpHxa~Ha 'la.CTHU no pe.JtYKJJ,HH S Urs-) :::::> S IJ{If) 
Slits~ ~ Sllc 'f/J u S tJrs; :=:J StJ.r '1'~-. · 

Bo BTOpoR roose JlH pacc:u.aTpHBae~o~ xpyr Bonpoc'os, KaCaJlii!HXCSI 
3JieKXpOI.IarHHTHWX CBOICTB OqapOBaHHHX H KpaCHBHX a~pOHOB. 

. IIonyqea orlDtmt BH.lt oneparopa Q ('>IJ, npeorlpa3YDDteroca xax 
npoH3Be,JteHHe 'JJ · onepa:ropos anex:rpH'Iecxoro aapS.lttJ. Q B pa:u.xax 
cxew CHWle:r pHH S tJ ( ..y) : 
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11 L. :f. --::»-<... ->.Z. lj~-e.. 
Q rn!_ X. I: C, . .LQ -~ J Ll<r&~- I - {)- + (6) 

l:::.o <~"=o l-J o2... 
~ ' L~ 

~ ~ ~ . y. z -r -t q -r .:t.. Y -r ::t... c _ .t C( y _1. qc- .:t. c-r
6
::L -r

6
1 , 

-<..- 6 6 ..z.. a<.. -<.. . 

r .zte U 1 
- cmm m.tee:r :rruto e xe o:raomea He K S L/ { 3 '), Ka.K a U .;.en au 

K .S U t 3) • Ilpos e,~teua KJiaccHrpHKal(H.~ llac:ran no pe.JtYKxtHH 

.SIJC'f) .:::::> S IJ[3') => S U(<). 
u 

, I!JOPMYJrY (6) IlpHM9HileM sa:reu AJUI nO~liBHHH npaBHJI CYLW AJIH 
aJieK:rpoMarHHTHLIX JXl.CIItenJieHHlt Mace 11/L/ ( 171}, npe.ztnoJiaraa npH a:roM, 
liTO B e2- ripHOJIHXeHHH onepa:rop !J.N t em) Be.zte:r ceOa npu 5 U ('I) 
npeoOpasoBaHHHX Kax npousse.zteuae ABYX onepa:ropos aJieK:rpHllecKoro 
sapn.zta. ITonylleHLI, uanpHMep, cJie~IItHe coo:ruomeffHH:~ 

2.. t -- - o· 
-t- 2 - -<.2. == 

p-;tt+_ J?:YO 

2. "1'7- - -t-- --¥-0 
. ·-r2 --<-2_ = 

R +-r -r I< o- .,zl(-;

s~-r _ s7"o 

J< ¥+++ R *.O_ -G !<.~_+ 

B Kali6CTBe ,~tpyroro npmaea BBHH tPOIJMYJIH (6) pl.CCMa.'rpHBallTCH 
HHKJIIl3HBHLI6 e+e- - aHHHrHJIHI{HOHHLie npOI{BCCLI 

e -t-+ e - --3> A -1- Bee. · 

HcnoJib3YH CB02CTBO KpOCCHBr-cauue:rpHH H YCJIOBlle UOJIHOTLI HaOopoB 
coc:ronuaa, MOXHO noKasa:rh, liTO celleuue npol(ecca p~eHRH a.ztpoua A 
nponopnHoBMbHO Bem~:liHH e 

Oc4) .........., <.A-/ ~(e) JtJ reJ /A >• 
-,te) 

(7) 

r.zte J.H.-- - 3JIBKTpOM8l"HHTHillll TOK ~p~HOBo TaKIDI o0pa30K, 3a,l¥3.lla 
HaX0~6HHH npaBHJI CYMM AJIH C8li6HHR npol{eCCOB (7) CBOAHTCH K HaX0~6HHil 
coo:raomeaaa Me~ Ma.TpKTnWMII sJieKeHT&!H <A/ C{ r-<.;/ ,LJ > . 
IlQnyqeHH, Hanplllolep, CJIB.JtYiliiiH6 COOTHOWBHHH: 

8 

If 

~ 

·I 
'f 

I 

} 

~... r 

~tR"~-) -
<!r ( o+J -
o (A+J -
0 (f<O) -

/ 

cr (S+J 

o(V+J 

o (B+) 

0 (T 0
) 

,, 

. r -

eJ(x+)+ o(LJ- .:2- 0(.2:"'= . 
o (F.:t-) 

o (R++)+ o(R. 0 )-.:26(Rj 

o ( D-:t) 

-11 LO(J<:!)_ O(F:f)] = 0{/) 0
) - 0(k 0 ). 

Paccua:rpHBaD:rcn uarHHTHLie uouea:rLI I/2+- OapaouoB B pauxax cxeMLI 
CHMMe:rp:w:w S V (10) Ka.K oO'beAaue~Hn BHy:rpeuaeR CHWe:rpa:w S U(S) 
co cnaHoBoR rpynnolt S U (-<. )0" •. Kax_ OHJIO noxasauo so MHorax paOo:rax·, 
3KCnepm&eHTaJibHii6 AaHBHe no WrHHTHOJty MOJteBTY Be uoryT O!iTb XOpOIIIO • . 
00'bHCBBHH Oe3 yqe:ra BapymeBHH BByTpeHHeR CKMJteTpHHo llpHHHYaH npe,~t
nOJIOlt6Hlle 0 TOM, liTO pa3HOCTH-MaCC KBapKOB He HBJIHilTCH CaMLIJt OO~HM 
HCTOliHHXOlt AJIH ~OnylleHHH BXJia,Ita OT Taxoro BapymeHHH, Mill paCCMaTpHBaeu 
BapyllleHHe nyTelt BB6,1t6HH8 mnypHOHOB B 3JieXTpOJtarHHTBOR BepmHHe, npeo0-
pa3yD~XC8 Kax 8-a, !5-a, 24~n xounoueu:ru B llac:ra (24,!) npe.ztcTaBJieaan 

. . I 
99 rpynnH S U (fO), H, :raxw oOpasou, :wcnoJIDsyeJt cne,Ityll~ee oO~ee 
BHpaxeuue MH onepa:ropa MarHHTHoro uouea:ra: 

1.' 

~ -ABc..lV · _ f) 

cJt. == J if ~8/) (A~®~{,+ (8) 

+ lfAec'tap ('k®~'(r}1+~s-1..-+~1j®-tt+ 
r r AB~ t"' r "k~ iftrr~1+~s-t: ~;1;® "( 
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r.ne ~l- · - nonaocnv cnw.te:rpHIIHHR St/rto)- cmmop Tpenero 
paara, omtCHBallli!Hlt l!ynunnner 220 ClapHOHOB cnnaa I/2+ H J/2+ ; 
.A ' AIS ' A.c - ,nHaroHaJI:DHI>Ie Ma.TpHI{J,I renn-Maaaa .nna rpynn~>~ 

'6SIJrJ)• Aa= ':f ~~(2,-I,-1,2,-I). llpHBe,neM aexorop~>~e cooraome-
HHB (KpOMe H3BeC~~X ~0(3)-peayJI:DT~TOB), BI>ITeKaD~He H3 3TOrO ypaB-

· HeHJ/111: 

re-t 

~o+ r7o 
tfi z-t 

fl H-t +)iii

/iHofjl(=,o 

JLc.+ + j{H-t-

j£H_ - Jiq

flz- -Jiy

Ji'H o - )'iL o 

/f-H- - jt C:7 -

. .J I 

}£8o• 

- ~.ftso•. fl 

- fl-o • 
.1. 

=. <>G..J'tH 0 I . 

= /tLo -f )f-Ifo~ 

~/t-1-f+ ,. \ 

"""~ /11- -t- ]__ 1'-~ -r -r IJC-~-

; /-jl- 7- ftx.- . 

-4 1/_ ~ .{ f./ I. lr 
3/ ~ T / -r -r -t f / ~.2: -

_4 t-1. -;-3 ~~_· -;-6'f..l ·• 
3 / -rz- "'/ -X -f f / ~2.-

10 

I 

} . ,I~. 
\' i. 
·i'' 
f . 

\ ·r 

li··· ~ 

... 

r.ne 1:1epea I 

H 
oCloaaaqaerca ClapHoH c _L-= ...::!....) y = ~ c == f) 13 == -I, . -<.. . / 

" ,, II /1 j_ - 1· V- I C :__ o B- -f - / '1-/ -/ - J 

/; ·H ,, ,, I= .1. "'y = ·~ c= ~ B =-f) -2-) 

- I 
I; -G I! II ..L::::- V- o C-o B--f • oZ,/ . - / - / - J 

; F, 

lj L /; II J_ ==' 0/ Y- 0 C-l B--1. - / - / - ' 

If c II II j_-0 - / Y= 1 / 
C=-< B=--1, 

/ 

/; Q ,, I I .I=()/ Y-~ -~ C:::: 0/ B=-f, 

/; z /I. I/ .1 :=: 0/ '! = 0/ c.=~ .8-=.--Z, 

II y ,, II .1 =~ J V= ~· C=O)B=-2. 

,_~ 

\ 
. Tpena paBa nocBB~aerca.reopnH npe,ncraBJieHHI cyneprpynn!l 1 

S Llrm;u; n ee npHMeHeHIIID B nocrpoeHnn uo,nenH oCl't>e,nnaeHIIIH B3aHuo-. 
,nellCTBHll. 

ilOllllTKH p!.CCMOTpeTb MO,B;eJIH OCl'I>e,~tlfHeHUII Ha OCHOBe cyneprpynnH 
S IJ ( »J /'11/ llOIIBHJIHC:D B llOCJie,ltHHe ro,n!l. TaKall ~0!14Y 11HpOBKa maeer MHOrO 
npHBJieKaTeJI:DHI>IX CJie,~tCTBIIl!. B QaCTHOCTH, OHa npHBO,nHT K cneKrpy qac
TH~, B KOTOpOM XHrrCOBCKife Me30HI:l SIBJIIIDTCSI pa311WH KOMllOHeHTaMH Ka

JIHClpOBOQH.I:lX riOJielt BMecre C OCli>I1:1HI>IM11 BeKTOpHWI1 Me30HaMn. . 
PaccMorpeH!l HeKoropue oCl~ne CBol!cTBa rpa.nynpoBaHa'oR anreClpl:l 

SOO!J/11)• Hall,neHH 11 nccne,noBaH!l (m+n)'!:f MarpH~ fS'.r p~Hra 
m+·i-1. , peannayv~ne ClaaHcHoe npe.ncraanea11e 3Tolt anreClpH. Ha ocaoBe 

3THX MaTpHI{ nocrpoeHLt ,cnnHOpH!le lf TeH30pH!le npe,ncraBJieHna. CnHHOpHoe 
npe.ncraBneane npoH3BOJI:DHoro paara -z::.. cocronr 113 oneparopoB ~ · · 

1 
' 

np·eoClJ83YDDtHXCSI no npaBnny: II 'A-1'~"'- Az 
• 

-



'· 

. , ~ B· 
["FJ t.f' ] =-.f.~(J;A~~~A JIA) .if.' · (9) 

I A ·"A -{.I.A ···A) -?,1<=-t 1 ~ Y"zA 'A···B··•A '1 'Z- /> '4 oz.; I< 1 z_, 

rAe ~~ - reaepatopH cyneprpynnH, 

- (~ A
1 

•• • A-z ) 

(I)) (A) I •• 

{IJ(rA1 )-t- • • • -t- (A,)) 
- ~1) 

{ 0 ){J!Jl: llB'rBilX HH,I{eKCOB 
L I ,IVIJl: HelleTHHX HH,~texcoB • 

tJ/ A .. • A'Z.. . 
1 

1 onpe,~teJ!Jl:eTcll: KaK 
. .. -ConpaxeHaoe K HeMy npe,~tcTaBJieHue 

I ~At . ... .4-z: - z ' > AK -1· ... B •. ·A£ 
[f.) If · J = .:f. 2:,( .J; A·" II J{B__) lf. · (IO) · 

.1.. . -(~4,· .. A,) -<... k=:l 1 1<-t J. B · . . 

rJ.. 4 · · · 8s 
, CMemaaaoe.cnHaopaoe npe,~tcTaBJieHue ~ . onpe,~tenaet-

ell: aHanoru~:~Ho. Ar • ·· A'Z-
Teasopaoe npe,~tctaBJieHHe npoHSBOJILHoro paara f2- cocTOHT HS 

onepatopos ~ . - , npeo6pasyD~xca no npaBHJIY: 
{0· .. ~~ . 

/1-
LF t 7 - =ll:...(:Ij :7 ... J) i . Y?_ ·- (II) 
'I)J ... J-(.L1 'J •.. In..) l:::.-t 1 l-izJ:I( ~- .. J< ••• J-1'2..-I 

. - 1 ft. t /' .~ ' / . 

r.~te ~~~ - ctpyxtypHHe KOHcTaHTH cyneprpynnH, noaBJIJl:D~Heca 
B COOTHOmeHHHX KOMWyTa~HH 

TA !1_] _) , ;-z lj-: J - ( ~ J ~~.:f.._' 8k. 
IJI< FJ.. . 

(I2) 

YxasaaH npaBHJia noctpoeHHa cxanapHoro H nextopHoro npeictaBJie
HHS! u3 npOHSBe,~teHHH ABYX npe,~tCTaBJieBH2. 
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BHilHCJieHH co6CTBeHHHe SHalleHHa onepatopa KasHUHpa,, a TaKxe 
pa3MepHOCTU HeKOTOpllX npOCTilX.npe,~tCTaBJieHHSl. 

PaccuotpeHH cynepnoneBHe npe,~tcTaBJieHHa, peanusyeUHe B npocT- · 
paHCTBe fl>YHK~Hst -? ( & ) OT aHTHKOWYl'HPYDII!ero m n. -KOMfiOHeH'rHoro 
napaMetpa &/ ( i =I, ••• , 111 ;o{ .=I, ••• , n.. ). Cynepnone fro) 
uoxeT 6HTL pasnoxeao B noJIHHOMHaJILH!It PAA nopB,!tKa -<., 111 n. : 

\ /.' ~ 
A., t:v:;o( . f tmn- ~···_o(mn.. 
TffJ)= f+() I. "f .•.•• .,. e ... f) tf. . en) 

-< t 1 o(mn.. '1· · · 'mn,. 
- LPOCf~: • .• o(l< • 

BXOAiiDU1e B (!3) TeH3Gil 1t.~,'' ,• ,· nOJIHOCTLD aHTHCHMMeTpHil-
1 v~; • • "K. 

Hll no napaM HH,lteKCOB ;ft) , HX SaKOH npeo6pa30BaHHS Hal,~teH,H3 
saxoaa npeodpasoBaHHa )6-ul .fr&)• 

HsJto:a:eHH cxe:r.w cynepo6t.eAHHeHHii S I/(-<./1}H S t/( S/ 1) , npoBe"" 
,~teHa KJiaCCH~HKa~HH KBapKOB H JiefiTOHOB no npe,~tCTUHHeHHJl:H 3THX cynep
rpynn. 

p lleTBeptolt rJt1!,!l~ :r.w paccwatpHBaeM HeKOTOpble cne.~tCTBHii no 
6apHoH-HecoxpaHaD!IIHU pacna,llau lis teopuu cynepocl''l'le,li.HHeHHa • 

.HCCHe,~tye:rt:S CTpyKTypa aqxpeKTHBHOru raMI1JlUOH.HaHa ,IUIH 3THX 
npu~eccoB B ~uxax cxeuw St/{5") • lloxasaHo, 4:ro MOXHO noctpoHTL 
34>4JeKTHBH~Sl raMHJ!LTOHHaH, KO:rOpllst, BO-nepHHX, BKHDilaeT ~. C86S 
34>4JeKTHBHHR raMHJ!LTOHHaH CJia6oro .B3aHMO,~teltcTBHJl: ~epMH H raMHJ!LTOHHaH, 
OTBellaD!IIHR sa 6apHOH-HecoxpaHiiD!IIHe ~o~eccll, BO-BTOpbiX, HHBapHaHTeH 
orHoC.nenLHo SIJr3)c. x 5/Jt-<{v x t/r1) H B To xe BpeMJl: Hloleet 
onpe,~teJieHHoe noBe,JteaHe npH 6tlrs)-npeo6pasosaHHax, a HUeHHO -
npeodpasyetca KaK KOMnoHeHTa npHcoe,~tHHeHHoro npe,ll.cTaBJieaaa nol rpyn-
nH. HMeeu: ' 

!1fC = ~ e ~U-J_;-) tJ. il11t-J;.Ji-t ~ e(1-~)tJ. ilt1+~1-f 
' ~ ' 

. ~ o<j36 t' • ~-cv J? -c v.J-t: 
+-£ c ~~ a.f1-~)r...-4.o (1-J':.s)1_.+(I4)· a. e.< 'I'- t r Jd 

t ft- Eo¢~ t:/ZI'c.j (1-r;.)'J.. e-+J"11-~) 4 +fc.f.,; 
ll.i. o( ~ t~ . . s- ~'J' 1 
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r.ne o( , ;5 ,... =1,2,3 - ttBeTHHe. Sl!t31::_ -HB.JteKcH, 1.. H t;.L 
. ) S't .tt... ( l =1,2 - v{~)~d~eTli ~eBOBHBTOBHX KBapKOB H ~enTOBOBo 
0TM6T~ ,ltBa BH,Jta B38KMOAeiCTBHH B (14), OTBeqaD~ero 38 Becoxpa

H6BH6 OapHoaaoro que~: 

£o(f3~ tYJC-~- e.L. ~ c t'f. /1,. co¢~ ~-Y~Lc. f,_,_ 1. . ZL r-r, (15) 
"'L r~ t r'- .fJ'L "" ,-- t;5L lfiL. 

.J 

OHH OH~H nonyqeaH AI!H nepB oro noxoJieBHH KBapxoB u JienTOBOB. Hx 
odoO~eHHe Ba cnyqaR npOH3BO~bBHX OOKOJI6HHR TpHBHa~bHO. 

3TH pesy~bTaTH npHMeHHDTCH ~n paccMoTpeaun pacna,Jta 1/2+ -Oapuo
aa H3 apoMaTHoro S t/(3) -oKTeTa aa o- -Mesoii· us apOMaTaoro S /J(3_) -
OKT6T8 H. ~enTOH .t • 11CXO,ltH H3 apOM8THOI S /J( 3) CTpyKTyp!i B!ipa.
X6HHR (15)1 MOXHO nonyqHTb paa~qHHe COOTBOmeHHH MeX,Jty mHpHHaMH pac-
na.Jta, cpe.JtH aux: fl 

r; 11--;:. ll o t .,_) = 4 rrn -;:? ll- t "~-). 
,- L ...<... L. ' 

(16) 

~ -> Tt 0 et-) = .:L /( 11->ll-e-t-) =d. /ij'Z-::>Jl-~"il)= n/1-;i> 7l0 il) 
r R. ~- R-<... • 

Aaa~oruqao, ~n HBX~3HBBHX npotteccoB Oes H3Meaeaun CTpaaaocTH 

, B ( f 1) -:> ~ -r &.c· 
JD498M: . 

1()1-~ e;) = l?n~JJJ /(n-:i> e; )= l?jt.-> t7'). (17) 

HCC~6A16TCH TaKX9 CTpyxTypa qeTHpe~epMHOHHOfO B3aHMO,Jt6ICTBHH 
B pawta.x cxeJW oO"I>e,JtHHeHHH S l!( S/f) • B aToR cxeMe KBapxH u 
JI_enToHH worYT Olin oO"I>e,JtHHeHH B cynepwy~bTHn~eT 16 xax o,Jtao no
xo~e.HHe, HIDI B cynepwy~bTHn~eT 31 H~ 32 KaK ,JtBa pa3HHX OOK0~6HHJI 

. oOHqaol MO,Jte~u oO"I>e,JtHHeHHH S 1/ ( :J) • noxasaao, qTo H-HHBapHaHT
aocTL sanpe~aeT uaorHe npoueccH pacna,Jta ~x~oaoB aa ~enTOHH u 

U630HH. 

Tax, .lt~JI npe,JtCTaB~eaun 16 sanpe~eHH npotteccH pacna,Jta HYKJIOHa aa 
ORXH W630H H ~60TOH ( e-, V ): 

/' 14 

\ 

1-- f-~ ![_ T ~ n_ -/-"'> JZ 0J_; ?1+> -~ v) n.+> 7C T e - (18) 

ft+>~-r~ ~--1-7"1< 0~ n~Ft) n-~-;> J<-~".e-· 

~~H npe,ltCTaBX6HHH 31 H~ 32 3anpe~6Hii np0Jt6CCH pacna,Jta C~e,JtyD~HX 
THOOB: 

-N +> X { s = 0) /t- :t: I 
. (19) 

aanpHWep, 
ft +> iZ" ~::; n -t-> lL ~ 7t-

1 
fi -1-> ll +-/L +-t/C j 

/\(+>X rs= o) th_) N+-> X rs=o) ~ 
/. 

(20) 

aanpHWep, f"l -r- o 1 r. o.J 
ft -f-"'> 1l ~I f1- -1-> 7L ~ / ?1-f-;;> IE f'~ I ft -j-::> /[ 7l" fk; .7 

N+:> )((S-::.:t:.1Jtk; Nr-> X {$:.xt) ~, (21) 

aanpHWep, 
I 

fl. T-> J.< rtle J j1- '-r> I<. t-;;1 J17-> )("~) j?+ f(t-ff_o~. ··; 

0TW6TKM, qTo pesyJibTaTH (18)-(21) 116 3aBHCHT OT xapaKTepa 
aapymeaHH StirS) -cHweTpuu, co,JtepmoteRcn B .Sti(S/1)· 

~ COJ6pi§HH6 DHIOR r~aBM' OTHOCHTCB K TeopHH COHHOpHoro npe,Jt~· 
CTaBJieHHH OpOCTpaHCTBa-BpeMeHH. • 

Bonpoc cnHHopaoro npe.JtCTaB~eHHH npocTpaHCTBa-BpeMeau OH~ 
paCCMOTpeH BnepBH6 B paOoTaX / 10-12/ • llCXO,ltHH~ nyHKTOJI aBTOpOB 
3THX paOOT C~XHT H,JteH, YTB6pX,ltaD~aa, qTo npOCTpaHCTBO-BpeWH HB~eT- \ 
CH CaJIOR OCHOBHOR ~H3HqecKOR CHCT6MOR H 003TOJIY 4-BeKTOp ~~ 
.~toaeu OwJt ow CTPOH'nCJUs Oo~ee ~ya,Jtaweata~HHX oO"I>exToB, a weaHo, 
H3 cnKHopoB. EoJtee Toro, aBTOpH npe,~tno~ra~H, qTo B oO~cTH, saauuae
woll aJiewaa'l:ap,aol 'laCTHtteH, oOwqHoe npe,~tetaueaue o npocTpaHcTBe-Bpe-

- weau aapymaeTca, H Tor~ WH .JtO~IHH paOoTaT~ c ux a~eweHTapHMWH 
JtOJIOOB8BTaJIH - 0a3HCBHJIH COHHOpaWH. 

15 



' ' 

\ 

C~e~eT, O~HaKO, OTUeTHib, q70 aBTOpau JKa3aHHUX padOT He 
y~~OCb pe~H30BaTb oduqaoe TpaHC~BUHOHHOe npeo6pa30BaHHe H npRW~OCb 
ncno~30BaTb BMeCTO rpynnu IIyanKape rpynny ,lle CHTTepa (4+1) KaK 
rpynny ciDwetpHR npoctpancna-Bpeueau. 

3~ecb uu npe~onaraeu o~H MeTO~ cnmopnoro npe~cTaBneHI1B 
npOCTpaHCTBa-BpeueHH, B KOTOpOM MOXHO BBeCTR oduqnoe rpaHC~BUROHHOe 
npeo6pa30BaHHe n, c~e~oBareJibHo, uoxao ncno~30BaTb ciduqnyD rpynny 

ciDu.tetpun IlyanKape. Mu BBo~u ~ 6a3ncnux cmmopa lit t' n z;ct t. 
( o< -cnnnopnun un~eKc .UupaKa, t: - H3ocnnnopnul HH~eKc), n 
H~~araeM CJ!e~Jllee .S l/{-2.)-KOBapHaH THOe tlai1opaHOBO ycJiOBHe: 

ifo<t"- (£-t)t.".l!(_-tt::)o<f3() . 
- (C .) ",B.f ' 

-o(t' ' • . c(/3 
-- (, -tl tj (/ -1 v) / "'"' . 
0 = ~ / (L a, -~~f 

(22) 

BeKTOP npocrpancrBa-Bpeuenn 2J.t.. crpourca qepe3 
KOMdnnaunD & u Z:: no !lJopMy~e • 

dn~nenHYD 

~- = z: ~ t/,/ (2J) 

a reneparopu IIyanKape onpe~e~BDTCB c~e~Dlli>W o6pa30M: 

. -1 fv "'""") ;J 
t ~ (O,Jt C- ot/ J& • , 

(.._ (.., ott ~ (24) 

~J ~ --!. (o-_,)~re_ .L + 
a<.. .J<. t/ o( /(3 (. () c:: o( (.. 

tJ ) ~t··;T. · 
ott . 

.Uellcnya (24) na (2J), w Bn~u, qro 

H, cne~oBare~bHO, 

&_ xiJ 

-t-'af> 
e .;?c. 

fl-

t.." ~~t)' 

~+ ~-
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(25) 

(26) 

I• 

BHBO.JtHrca ypaanenne .JtBH~eHHa na a3liite cnmopHHx xoop,JtHnar t9ot l _ 
H ~ l . Tpedyerca, q:ro!lu ypaanenHe .JtBH~enna mteno raxyD qJOJ:I'Y,. 
xoropaa npeapa~etca B o!lHqnoe ypaBaenHe 3ll~epa-llarpan~, KOr,Jta · . 

no ~B 3aBHCI1T OT () H Z:: q ep e3, JIHBellByD KOl4llHHaUHD . ~ ~ {)_ := .X .,k- • . 
IloKa3aao, qro cawoe npoctoe ypaBnenne, y,JtoanerBQpHDD~ee arouy.rpedo-
BaHIIUl,· eCTb: 

J~ 
;)'? 

npnqew Jiarp:utDaB d 
npOH3BO,ltBHX d 'fY(} fjc( t" 

·;JL ;;_ 
= 0, 

') flt/ ?{'J '1/J Itt) I 

3aBHCHT. OT OOJielt 'f'( '77 U) H HX nepBHX 

, B arou JiarpanxeBou_~opMaJIH3Me BHBO,Jtatca H.TOKH Herep, coor-

(27) 

aercrBYDlliHB.HHqJHHHTe3HMa~bBHM npeo6pa30BaHHHU c napauerpou ;r~~, 
' J.:l {&LJJL: cJ:c; Tra.Jclw 

r~"· = ~l· wq_) ott· = ctt.: t:L' 

(28) 
(~) . 

- Ff . OU)et.... ry; 
0BH Hi.teDT BH,Jt: 

:r ~ __ ·- d..-t' (F. r.::!.; YJ @ ~&l.;_ d ~ T~~~-~t!#~q) 
' ott- (a.;- ~d(Jij(}~). 'f ;Jtfo.i ~.! }~f !3.! (29~~ 

- 7 _,., -:--- (4..) 
J. =-co<.../. 
o( t (a.} ' o( t• • 

r 

B c~yqae · 'fr z; 6') = c 'frzt<.n au ~oKH cBa3ana c o!laqaull 
TOKOll He:rep j ~opuy~oi 

".J<_.(Q) 

J 
;t..ra.) 

-=-v -@ llr - r 
.C ~~a.) -f l7 ~ J(a} 

H3yqaDrca rax~e cmmopnae M~H6poaoqaae rioJia, · noauaDD!Heca 
npa ~oxa~bBHX npeo6J830BaBHax, H xo~opunue npeo6pa3oaanaa B 
COHHOpHO¥ npocrpaHCTBe. 

B aappq.lWUl nepeqHc~aDrca ocnoBBHe pe3y~rars, no~yqenHHe 
B ,ltHCCBpTaiUW. 
\ 
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(30) 
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