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Juccepranyuss NOCBAINEHA AaKTYaJbHOH mpobjeMe — HCC/Ie10BAHUIO
crpykTypbl moxarpynn B rpynnax IlleBanne nHan kosnbmamu. [lossienue
rpynn IlleBasiie B cepenune XX Beka O0Ka3ajgo OOJIbIIOE BIUSHHE HA
pa3BUTHE MAaTEMATHKH B [EJOM M OCOOEHHO B TaKUX 00JIACTAX, KAK TEOPHUs
aJredpanvyecKnux rpynn U MX IPeJCTaBJEHUN, TeOPHS KOHEYHBIX MPOCTBIX
rpynn, K-teopusi. Ve B 50-60-x romax K. Illesanne, M. [lemasiop,
A. T'porenauk MOCTPOUJN TIPYNIOBBIE CXeMbl Haja Z, COOTBETCTBYIOIIUE
rpynnam IlleBasie Ha 1 nosieM, KOTOpbIE TaBAJIU €IWHbBIH MOAXOJ K U3y YEHUIO
JINHEHHBIX ajreOpamvecKux Trpymnm  HaJ KOMMYTATUBHBIMH  KOJIbUAMHU.
Cnenyer OTMETHTb, YTO IPYNNbl HAJ KOJbIAMH BO3HMKAIOT BO MHOIHX
objlacTAX MaTeMAaTHKN W ee MNPUJIOXKEHUH, HampuMep, KaJuOPOBOYHbIE
IpYTNbl WM TPYINbI TOKOB (PPYMNIbI HAJ KOJBIOM PEryaspHbIX (DyHKIMI
Ha MHOrooOpas3um) NPUMEHSIOTCS B TEOPUH HEJMHEHHBIX ypaBHEHWH, B
KBaHTOBOI Teopuu noJisi, B "cTpyHHBIX ' MOZENAX 31eMEHTAPHBIX YACTHIL.

[lycte ¢ - cucrema kopueit, Q(P) — pemerka kopueii, P(P) -
pemerka BecoB. 3adukcupyem pemerky P,Q(®) C P C P(P). Ilycrs
T — HENPUBOAMMOE KOHEYHOMEpHOEe mpejcTaBiedune anarebpbl Jlu ge Ha

npoctpanctBe V' ¢ pemerkoit BecoB P, gz — pemerka [llesanne, Vg -
nonyctuMas pemerka B V¢ 6asucom {vy }, G = Gp(P,C) — rpynna Illesanne
man C, cooTBercTBymmass HAIIMM JAHHBIM. MaTpudnble KOOpIMHATHBIE
bynkuun z;; B 6asuce {vy} mopoxknaior nomanrebpy Xonda nax Z, Z[G],
B aarebpe peryaspHbix ¢GyHkiuii Ha G. nsg koMmyraTtuBHOrOo Kosibuma R
rpymna Ilesanne Gp(P, R) onpegensiercs kak rpynma R-3HaYHBIX TOYEK
cxembl IleBasine Han Z, npencrasiennoii aarebpoit Xonda Z[G]. T'pynna
Gp(P, R) ecrectBenHo aeiictyer Ha cBobogHnoM R-momyne Vi = V; @ R.
OnementapHasg rpynna IlleBamie tuna ¢ nan xoabmom R, obo3Hagaemas
aepes Ep(P, R), sBasercs rpynmoii asromopdusmos R-momyna Vg,
NOPOXK/IEHHOH KODHEBBIMHA dJIeMEHTaMH To(t) = Y. .t (m(eq))'/tl, t €
R, tme e, — KopueBoii BekTop wu3 Oasuca Illeanie anreOpel ge.



OueBugno, Ep(®, R) C Gp(P,R). CoorsercTByionye OJHOCBI3HbIE
rpynmsl, Te. korma P = P(®), obosuaualorcs uepes E(®,R)
n G(® R). Tlycrs 6 -npeacrasaenne rpymnnsi G($), R) B rpyune
G(®y, R). Toarpyunsr B G(P2, R), conepxkaume §(E(P), R)), HasbiBaloTCH
HaArpynnamu sjeMenTtapuoit rpymnbl F(®,,R) B rpymne G(P,, R). B
NUCCepTAIlMM  UCCAENYIOTCS HAATPYHIbl 3JeMEHTAPHBIX HCKIIOYHTe/TbHBIX
rpynn  IlleBanne tunoB FEs, FE; B MHHUMaJbHBIX OpPEICTABIEHUAX
paszmepHocTel 27 U 56,coTBeTCTBYIOIMX (DYHIaMeHTaJIbHBIM BecaM W) U wr,
u sjeMmeHTapHO# rpynnbl tuna Fy B rpynne IlleBanne tunma Eg. 3anada
onucanusa nHaarpynn rpynn 1leBanie npeacrasiser 3HaYUTEJbHBI HHTEPeC
B cBa3u ¢ Teopemoii M. Ambaxepa O CTPOGHHUH MOATPYNI B KOHEYHBIX
KJACCHYeCKUX TIpynmnax u npod/emMoi KaacCu(PUKAIUA MAKCHMAJbHBIX
NOANPYNI KOHEYHBIX OPOCTbIX rTpynm. Jljas rpynm J#HeBCKOro THIa
sTra npobsiemMa CBsa3aHa C Kjaaccuukanueid MaKCUMAJbHBIX MOACPYII
aarebpamyecKux Tpynn Haa ajredpavdeckn 3aMKHYTBIM mosieM. B atom
HAIpaBIEHUU [OJy4eHO MHOTO pe3yabraroB. B 4actHoctn, B paborax
M. Jlubeka wu T. 3eiltna wuccaenoBaauCh HAATPYIIbl KJIACCHYECKUX
NOArPYNN B MCKAOYUTEAbHbIX rpynmnax [lleBassie Haj mojeM, KOHEYHBIM
WM aJiredpanydecku 3aMKHYTBHIM. [lepBble pe3yJbTaThl O HAATPYINAxX B
rpynnax [lleBaiie Han KOMMYTATHBHBIMU KOJbIAMHU ObLIn mosydedsl 3.1,
Bopesuuem u ero ydenukamu B 80-x rogax. OHU OOJYYUJH ONUCAHHE
HAAUPYNN KJAETOYHO-JHATOHAJIBHBIX HOArPYNN B K/JAACCHYECKHX TPYNNax.
Haarpynner ssementapubix rpynn B rpynnax [lleBajie Haj KoJbUaMu
UHTEHCHUBHO u3yuatorcd ¢ Hadasuaa 80-x romos. llenTpanbHble pe3ynabTaThl
ObLIM TMOJIyYeHbl B MeTepOypPrcKoil 1 MOCKOBCKON MaTeMaTHYeCKUX IITKOJax
(H.A. Basusios,A.A. Cycaun, B.U. Koneiiko, A.B. Crenanos, B.A. Tlerpos,
JI.LH. Bacepmreitn, A.B. Muxanes, N.3. Tony6uuk,C.I. XjgeObyrun u
ap.). OgHako, B OCHOBHOM, PaCcCMATPUBAINChH KJacCH4eckue rpynmbl. Tak,
H.A. BaBunosbim u B.A. IlerpoBeiM, a Takyke Xon HO ObL10 mosyueno
CTAaHJAPTHOE ONHUCAHWE HAJATPYIN CHMIJIEKTHYECKOH © OPTOrOHAJbLHOM
9JIEMEHTAPHBIX I'PYMI HAJ KOMMYTATUBHBIM KoOJibioM. Onucanue HaArpymnmn
ssemenTapuoi rpynnsl E (P, R) B MUHUMAJILHOM OPEACTABJCHUU PAHTa 1
HPUHSATO HA3BIBATH CTAHIAPTHBIM, eciau As 6ol Haarpynnsl H B G =
GL(n, R) cymecrBer enuHcTBeHHbIN naean A konbua R, Takoii, 4To

E(®,R)E(n,R,A) < H< Ng(E(®, R)E(n, R, A)),

rne BE(n,R,A) = E(n, A)P™R — ornocurenbuas saemenTapHas rpymmna
yposus A. Baece E(n, R) — snemenrtapuas noapynna rpynmbt GL(n, R).



JI1s MCKIIOUATEbHBIX JEMEHTAPHBIX IOoArpynn Tunos L, Er, naxe paga
cjlydasi MoJist, HEM3BECTHO, HUMeeT JIM MeCTO CTaHJapPTHOEe OMUCaHKUe HAArDyIII
B MHHUMAJBHBIX MPEJICTaBAeHUsX. Bce 3TO roBOpuT O TOM, UYTO TeMa
JIACCEPTANIN BECbMa aKTYyaJbHA.

OcHoOBHBIE pe3yJbTaThl Auccepranuu chopMynupOBaHbI B TPeX TeOpeMax.
[Teppas (Teopema A) maer onucaHue HOPMAJU3ATOPa 3JI€MEHTaPHOM
rpynnel E(Eg, R) B rpynne GL(27, R), coTBeTcTByOIell MHHUMATbHOMY
npejcrapjiennio Beca w; rpynnel [IleBanne tuna FEg Hal KOMMYTaTHBHBIM
kKoabioM R. JIoka3biBaeTcs, YTO HOPMAJHU3ATOP COBMNAaeT C PACHIMPEHHO
rpymnoii Ilesamne G(Eg, R). To, uro G (Fgs, R) HOpManusyer 31eMeHTapHy 0
noarpynmny tuna Fg, ciemyer, mo CyIIeCTBY, W3 pe3yabrara Tammen o
HOPMAJbLHOCTH 3JIEeMEHTAapHOU# mnoarpynmbl B rpynne rpynmne [llesane,
nau u3 Oosiee cuabHbIX pesyabraToB JI.H. Bacepmreiina, P. Xaspara
u H.A. Bapunosa. ObOpaTHOoe BKJ/IOYEHHE OCHOBAHO Ha XapaKTepHU3alUH
rpynnbl G(Eﬁ, R) kak rpynmbl m0oa00uii cnenuaabHOl TPUIANHEHHON (hopmbl
Ha 27-MepHOM MO/yJie NpEeJACTaB/JeHHsA. 3eCh aBTOP MPUBOIUT KPacCHBOE
KOMOMHATOpPHOE oOmucaHue (OpMbI, OCHOBAHHOE HA CTPOEHHH BECOBOM
JUarpaMMbl 27-MepHOro MomyJssi. Jta ¢dopma, BOepBbie mocTpoeHHas JI.
Jukconom B Hadase XX Beka, HMeeT BAXKHOe 3Ha4YeHHe B aJredpe
n reomerpuu. Jlpyrue xoucrpykumu Obiin npengoxkensl K. Illesase
u I. Opoitnenrasnem. Popma uccieg0BaIaCh MHOMEMH  HU3BECTHBIMH
MaTEeMATUKAMHU © HCHOJB30BAJACH JJIS peaju3aluud UCKJIYUTEIbHON
rpynnbl tuna  FEg.  JlokazarenbctBo Teopembl A ucmoab3yer TO, 4TO
MUHUMAaJIbHOE 27-MepHOe mpeiacTaBjenue ajs [g gBAsIeTCS MUKPOBECOBBIM,
U, CJIE10BATEbHO, BCE KOPHEBbIE YHUIOTEHTHl SIBJISIIOTCS KBAAPATHYHBIMH.
[MosTomy opmyael MamymoTro 1jisi KOpPHEBBIX YHHUIIOTEHTOB $IBJISIOTCS
0COOEHHO TMPOCTHIMU. J3HAKM B 3TUX ((opMysax ObLIM TOJYyYEHb B
paborax H.A. Baswiosa. Kpome Toro, B auccepraumu noJydeHbl
sBHble YDaBHEHUs HOPMAJIM3aTOpa 3JIEMEHTApHOW rTpynnbl Tuna Fg B
TEPMUHAX YaCTHBIX [POM3BOJHBIX WHBAPHAHTHONW KyOuueckoil ¢opmbl,
COOTBETCTBYIOLIEH TPUJIUHEHHONH MHBAPUAHTHOMH (hopme.

OanuM U3 LEHTPAJbHBIX pe3yJbTaToB paboThl gaBagerca Teopema
B, B KOTOpO#l 10Ka3aHO CYIIECTBOBaHHE HUXKHErO0 YPOBHS s J000i
Haarpynnsl H snementapuoit moarpynnet E(®, R) 8 GL(n,R) ana ¢ =
Es, E7, n = 27, 56, cOOTBETCTBEHHO, Ha/J KOMMYTATUBHBLIM KOJbIIOM
R, B koropoMm 2, 3 obparumbl. Takum oOpa3om, moJjiyueHa mHepBasd 4acTb
CTAaHAAPTHOrO ONMUCAaHMs HaArpynmn. Bosee Toro, J0Ka3wbIBaeTCA, YTO IpyNIa
E(®,R)E(n, R, A) coseprienna. Teopema B ciemyer u3 apyx ¢akTos.



Bo-nepBhIX, J0KA3bIBAETCH, YTO OTHOCHTEJNBHAS 3JeMEeHTapHas MOATpyNIa
E(n,R,A) coenagaer ¢ noarpymmoii [(n, R)E®R) (npemnoxenue 2.1).
Bo-BTopbIX, HHXKHHUII ypoBeHb A KOPPEKTHO ompejesieH KaK MHOXKEeCTBO
napaMeTpoB TpPaHCBEeKIHi, conepxkamxcs B H, (mpennoxenme 2.2).
J10Ka3aTeJbCTBO MPEJIOXKEeHUH OCTaB/IseT CHUJIbHOE BIeYaT]eHHe. JJech
MCIOJBb3YeTCsd ONucaHue 0O0pPa3yloNuX OTHOCHTENbHO 3/JeMEeHTapHBIX pyI
E(®, R, A), unpunagjgexamas TwuTcy, M TOHKasg TeXHUKA BbIMHCICHHMH
C MATPUUYHBIMM 3JIEMEHTAMH HCKJ/IOYUTEJbHBIX TPYHNN B MUHHAMAJIbHBIX
IpeACTABICHUX, HMCHOJb3YIONas CBONCTBA BECOBBIX JHArPDAMM, OCHOBBI
KoTopoil pazpaboransl H.A. BaBuioBbIM 1 ero y4eHuKamu.
3aMeqaTeJbHbIM Pe3ybTaToM pPabOThl SBJSETCS CTAHJIAPTHOE ONUCAHHE
HaArpynn saeMmentapuoit noarpynnbl  E(Fy, R) B G(Fs, R). Cucrema
KopHeii Fy crpourcs u3 cucreMbl Fg € TOMOIIbIO HHBOJIOTHBHOI'O
rpadooro  aBromopcdusma. Kopuum  Fj;  coorBeTcTBYIOT  opOuTam
aBTOMOP(U3MA: OJHOIJIEMEHTHbIE OPOUTHI SBJSIOTCA JJUHHBIMA KOPHSIMHU
B Fy, nByxsjeMmMeHTHas opOuTa HaeT KOPOTKHE KOpeHb Fy, paBHBbII
nosycymme saeMeHToB opbutel. Orcioga mosyuaercs sioxkenue G(Fy, R)
B G(Fs, R). lokazarembctBo Teopembr C BecbMa HETPHBHAJBHO WU
[OKa3bIBAET BO3MOXKHOCTH pPa3pabOTaHHON aBTOPOM TEXHHKH BbIYUC/IEHUI
B MHUHUMaJbHOM mnpencraBieHun aJgrebpol  Fg. Tlpm  mokazarenncrse
UCTIOJIL3YETCS MEeTO/l JTOKAIU3auu-nonosnenns baka-Xaspara-Basuiosa.

Pabora  comepkuT  wUeablii  psaa APYTHX  HOBBIX  Pe3YJbTaTOB,
MMEIOIMX Ba)XHOE 3HAYeHWe [Jisi TEOPHH HAArPYII B HCKIYATETbHBIX
rpynnax: KOMOWHATOPHOE TMOCTPOEHHE HA OCHOBE BECOBOH JIHarpaMMbl
CHMILIEKTHYECKOil CTPYKTYpbl, HHBApHAHTHOH# oOTHOCHTeabHO FE(F7, R),
B MHHUMAJbHOM OO6-MEpHOM MoOJayJe H JOKa3aTeJbCTBO COBNAJIEHUS
OTHOCHTEJIbHOI 3JIEMEHTapHON CHMILIeKTH4YecKoit rpymnmel Ep(56, R, A) c
rpymmoit Ep(56, R) (1 R): noctpoenne cemeiicTBa COBEPITEHHBIX MOArPYII
EFE;(56, R, A, B), 3aBUCSIIAX OT ABYX WJEAJIOB, KOTOPbIE, KAK MPeIN0/IaraeT
aBTOp, JOJ/UKHbI HIPaTh pOJib HHXKHUX TPAHUI] JJIss  CTaHZAPTHOTO
ONUCAHUST HAArPpYNN Tuna F; B MUHUMAaJIbLHOM NPEICTABJICHUU; BHIYUCICHUE
nopmasusaropa E(Fy, R) B G(Fs, R).

Ha ocHOBaHWMM H3J10KEHHOTO BBIIE MOXKHO CHEJAThb BBIBOJ, YTO
JIUCCePTAMOHHAsS ~ paboTa  fABASETCS  CePbE3HBIM  MaTeMaTHYeCKHM
HCCJIEIOBAHUEM, B KOTOPOM TOJIy4eHbl T[IyOOKHe HOBBIE Pe3y/bTaThl B
teopuu rpynn IlleBasne HaI KOMMYTATUBHBIME KOJbUAMH. DTH PE3yIbTATHI
MOTYT HAUTH IPUMEHEHHE B HAYYHBIX UCCAEA0BAHUAX, TPOBOAUMBIX B CaHKT-
[Terepbyprckom rocynusepcurete, MockoBckoM rocyunusepcurere um. M.B.
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Jlomonocosa, Huxeropoackom rocynuepcutere um. H.M. Jlobauesckoro,
Maremaruueckom uncrutyte um. B.A. Creknosa PAH, TIOMU PAH. B
paboTe MOJIyYH/IM pPa3BHUTHE HOBble COBPEMEHHBIE METOABI HCCJIEeIOBAHUS
CcTPYKTYpbl uckjountesbubix rpynn Illesanne. Bce yrBepkaenunsi aBropa
TIHATeIbHO OOOCHOBAHBI CTPOTMMH MATEMATHYECKUMHU JTOKA3ATETHCTBAMHU.
Bce ocnoBHBIE pe3ysbTaThl JUCCePTAlMU  OMYyOJMKOBAHBI B JKYypHaJax,
Bxojamux B mepederb BAK wium BXomuBIIMX B mepedeHb Ha MOMEHT
nybiukanuu. {uccepranus xoporo opopMIeHa, TEKCT TIIATEIbHO BbIBEPEH,
aBTopedepar MpaBUILHO OTPAXKAET COAepKaHNe TUCCEPTAIUN.

Cunrato, 4YTO  AMCCEPTAIIMOHHAS  paboTa  YAOBJETBOPSET  BCEM
TpeOOBAHMUSAM, MPEIbSIBAIEMbIM K KAHJAUJATCKAM JHCCEPTALMAM, a ee
aBTop, JlysrapeB Anekcangap HOpeeBud, JOCTOMH MPUCYKIECHUA YUEHON
CTeNeHNn KaHAuJaTa (PU3HKO-MATEMATHYECKHX HAYK M0 CIeNHaJbHOCTH
01.01.06 — maTemaTu4yeckas JIOTUKa, aaredpa U TEOPHS YHCEJI.

3aB. kaheapoii reoMeTpun U BbICIIEH aJredpbl
Huxkeropoackoro rocynusepcutera um. H.U. Jlobauesckoro

na.¢d.-M.H. npodeccop / M.U. Kysnenos
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