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Ocnonnstu npeAMeroM rrccJreAoBanrrs Ar,rcceprar{rroHHofi pa6orrr A. A. !,aalrar6eKoBa .sB-
Jrsercfl olpeAeJreHr4e crpyKTypr,r anronlop$uer'aon, r.rsoruop@z3MoB, guAoMop$rzstton, roMoMop-

$raeuon r,r Konrpygurlrrr4 o6o6u1eunr,rx ruueftEr,rx KBaar,rfpy[fi.

Bnepnr,re repMrrH KBa:r4fpyuna \o:^Burrcs n pa,6ote Py$u My$aur (1935) no KoopArrHar[3a-
LIzI4 [poeKTr4Buux u.uoct<octeft. flpyruuu cJ'roBaMra: c o4noft cropon6r, rcasr4rpyln]r Bo3HIrKJrIr B
ue4pax (upoer<rznnoft) reolrerprara, a c Apyrofi, - etqe pafi],lrre, xax rornr6unaropnlrft o6rer<r - .ra-
TI4HcKr,re KBaAparbr n pa6omx Jleonap4a 9fi.nepa. Mox<uo yrnepx<4arb, qro repMvH KBasr{rpyn-
na nosBlurcs np l43yqeItIII{ Bofipoca He3aBlrc],rMocTr4 axcIIoM B cI4cTeMaX aKcr.roM npoeKTfiBHofi
rlJrocKocrrz. Taxrau o6paeolr, uoc,'re yrroMsuyroft pa,6oru P.MySaur KBa3vrpylnbr upzo6pe.nx
"gaxonnoe npaeo" na caMocrogreJlluoe cyqecrBoBanl4e.

B 30-e ro4rr XX sexa 6r,uro nne4euo rroHsrr4e ceru (rxanu). B r:eplruuax reopuu cerefi
[oHtTr.re KBa3I4rpyIIIIbI r{MeeT gcl{ylo 14 ecTecTBeHHyro reoMeTpl4tlecKylo fiHTepflpeTal+Irc.

Knaeurpynnu, KaK perrreur4s HeKoropbrx Bo3Hr,rKarorqux B MareMarr.rqecxoft ,rorlrxe $ynx-
qr.roHaJlbtrL'x yparnenuft, neanno (6es Ha3BaHus r.r 6ee onpege.nenua) noxonxrorcx o pa6orax

HeMerlKoro,'rorura Spncra IIIp64epa.

B nacroarqee BpeMs reoprrs KBaaurpyrrrr upeAcraBrser co6ofi calrocrosr:e;rr,ur,rft pasge;r o6-
u1efi arre6pu co cBor4Mrz 3a4aqaMu u npo6reuauu. Izlueerc.s EecKoJrbKo o6sopon no reopr{r4
KBasxrpy]]n.

(Dyu4alrenra^nlHr,re pe3yr'rbrarr,r B Teopu[ 6urapnux r4 ??-apur,rx KBasrrrpynn: B Teopvn ce-
Teft r4 Teopr4rz $ynxqr,roua.nlunx yparnennft nprlHa,AJre)Kar B..{.Eeloycony, Haqr{HaBrrreMy cBoro

Aesre,'rbHoprb B 9Toft o6racrr4 noA pyKoBoAcrrou npo$eccopa A.f.Kypoma.
B conperr,reunoft anre6pe reoputo KBa3r4rpynn Mo)KHo paccMarpr.rBarb KaK oAHo r43 sBeHbeB

Mex(A/ Kraccuqecrcuur.r a.nre6par{ecKr4Mr cI4creMaMI,I - fpynnaMr4 r,r o6rqraura clrcreMaM}r yHI,I-
nepca,rlnoft a.nre6prr. Koasrrpynnrr .rrBJr.rrrorcjr ygo6nr,ru o6,r,exrolr AJIS [poBepKrr fr4rrore3 r.r
I,rAeft yHr.rBepca"'rlnofi a"rre6pr,i. Bnu,4r 6,rueocrr,r K rpyn[aM, K Teopr4u KBasr.rrpynn Bo MHoroM
npr,rMer{r4Mbl rrocTaHoBKrl 3aAatl Ii ItHotAa MeToAbI TeopI,II4 fpyrin.

Teoprzr .nuueftubrx KBasr.rrpynn 3aHr.rMaer oAHo r43 rleuTpaJrbHbrx vecr n o6rqefi Teopur.r KBa-
3lrrpynn. fleprrre [ccJreAoBaHr.ra B groM na[paB,'reHr,rn npr,rHaA,'re)€T pa6ora,tr P.Bparca u Tofto4a,
no lrccJleAoBaur4rl TaK HagbrBaeMbD( MeAr4aJrbnbrx KBasrzrpyln. Kaaelrrpyuua (Q, .) uasrrnaerca
uegua.nrnoft, ecrfi B Heft BbrrroJrnsercJr ro)i(AecrBo xA. uu : ru,gu. Bpax u Tofto4a AoKasa"'iu,
qro Bc.sKas MeAr4aJrbnarr KBaslrrpyrrna (Q, .) nueer cJreAyroqyn KoncrpyKrlr/rrc
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gJIeMeHT las Q, [pr4.{eM g4, : tg. .{trryrurr.rrz cJroBaMu, ;no6aa lre4ua,rbHas KBasr4rpynna rrcnpo-

r.rrcsrrl,r3 a,6eneeofi fpynnr,I npe4cra,r,reulreu (1).

K.nacc .truneftsrrx KBacurpyfi[ [peAcraBJrser 6o;rr,ruofi urrrepec A,trs uccJreAoBauus. BBvrpJ

zx 6rasocrz K rpynrraM. Jlvnefinrre KBasr4rpyrrnbr BBeAeHbr 14 r,rccJreAoBarrbr B..Il,.Beloycoaur'a
14 AOKa3a,FO, qTO eCJII4 B KBasl4fpyIIIIe BbIIIOT'IHSeTCS ypaBHOBe.rrreHHOe TOX(AeCTBO, TO rn3OTOrrHa

HeKoropofi rpynne.

Knasr,rrpynna (Q, .) uasriaaercs nunednod ua4 rpyunofi (Q,*), ecnw (Q, .) lrr',reer nua (1).

B rttteparype Bcrpetra€Tc.s rarx<e 6o.nee o6rquft no4xog K fioHsrnro ,'rr4tefiHoft KBasrrrpyrl-

flbl, a r,rMeHr{o, .nunefinlrlrra na,g nexoropofi ,rynoft, (T.Kenxa r fl.Heueq, fl.Herraeq, .fl.E>r<ex u

T.Kenra, B.A.Il{ep6axon ra 4p.), uasr,rnaror KBasr4rpyrry (Q,.) nu:neftnofi naa .nyuofi (Q, *)
ecrrr4 oHa r.rMeer Br4A r.y : (gx*t!y)+ d, r4e gutf; - anrotttop$u:ur,r rpynnbr (Q,+) c - $uxcz-
poBafiHbrfi eJreMeHT r,r npeArroJrararr, qro npr4 sroM B KaqecrBe;ryn (Q, +) 6yayr r4crroJrr,3oBarbcs

AocraroqHo r,BBecrHbre rr rr3yqeuulre Jrytrbr, Harrpr,rMep Jryfibr My@aur, To ecrb Jryfia c rox(Ae-

crnor'.r z* (y* (r+ z)) : ((r+A)+x)+2. O6rqag r4Aes KBa3r4rpyrur,r, ,ruuefinoft HaA HeKoropoft

rynoft, nuxpucta"r,'rrrcoBaJracb B pa,6orax a,'rre6pa.ucror rzs llparu (T.Kenxa, .f .Ex<er<, fl.Her',req).
Mnorue Iz3BecrHbre x;raccr,r o6ter<roB ,'rex€T B KJracce o6o6uleunrrx ,'IuueftErlx KBasurpyuu. Ha-

lprrMep, MeAr,raJrbHbre KBasnrpy[lbr (reoper'aa Tofto4rr), 4ucrpu6yrrruue r<nasrrpynnrr (reope-

lra Beroycona), 4ncrpra6yrnnusre KBasr{rpyfirrbr Lllreftnepa, ;reno4r.rcrpr,r6yu4Bnbre KBa3rlrpyrrrbr

(reopeua penoycona-Ouox), CH-rna.surpynnr,r (,reopeua Manlrna), T-xaaslrrpynnu n-apHbre

rpy[n!,I (reoperr,ra Lnycxr,rna-Xoccy), n-apnue MeAr,rafibHbre KBasr4rpyrrnbr ( reopertra lrlssHca a

TeopeMa Be"noycona), F-xnasrarpynnrr (reoper'ra Kerxra-Kraurona-@un.nranca,) .rrBr.srorc.s KBaBIt-

rpyllnaMl4 TaKoro Br4Aa.

Jlutefiurre KBa3r4fpylulr rr HeKoropbre rax o6o6rqeur,ra, Aocraroqno r4r{TerrcrrBno rrsyrraJr[cb
qeIrIcKI4Mt4 a.rire6pauctauz T.Keuxa, fl.Herueq, tr{.Excer rr npeAcraBI,rTersMlr KBasr,rrpyrtrroBofi

rurconu B.[.Be,roycona - f.B.BerrsBcro,s, B.A.I{ep6axoo , B.!I.I4z6an, K.K.Il{yxnn, (D.H.Coxarcxuft,

II.H.Crrp6y, A.X.Ta6apoa, B.A.Ayaex.

Bce paccyx<4enus, [pr,rBeAeuHbre Bbrrue, MoN(Ho ornecrr,r r< o6ocnoranuro r4 aKTyaJr],Hocrr4

eu6pa,nr:oft TeMbr r,rccJreAoBanris.

Axrya,rruocrr n qe;recoo6pasuocrb Aficcepra,rlrrouuoft pa6orr,r o[peAeJrrrorcs teu, vro n neft

noryqeHbr o6rqufi ez4 anroronuft, su4orounft, anroruop$ueur,r, eu4olrop$uertr,r o6o6l4enitrx
nunefiIltlx KBa3r,rrpy[[. Kpoue roro, AoKa;]aHa npo6.nelra Benoycoea o HopMaJrbrrocrr,r KoHrpy-

euquft 4,rr HeKoropbrx K,raccoB o6o6rqeunux ,nznefiusrx KBa:r4rpyn[.

Ctenenr o6ocuoBafiHocrr4 noryrreuabrx B Ar4cceprarp&r pe3yJrbraroB noATBepr<Aaercs crpo-

lI4MIi MaTeMaTI,IqeCK[Mr.r AOKaSaTe,TL,CTBa,MU, tIOJIyqeHHbrMr4 B pe3yJrbTaTe rrpI,IMeHeHltfi COBpe-

MerrHbD( MeroAoB a"nre6paravecxzx crpyKTyp, a rrMeHHo:

. MeTOAbr TeOpfiU rpy[u r4 Teopr4r4 KBasr4fpy[n;

. MeroA B.fl.Be.noycona ficc,'reAoBaHr.r.s rox(AecrB B KBasr4rpyn[ax;

. MeroAbr B.A.Il{ep6ar<ona u A.X.Ta.6apoBa B},rqucrenr,rs aBTorornfi r,r sn4oronvft KBaBr4r-
pyrr.

r a,nre6pa,raqecxlre rovr6ruaropubre MeroAEr;



. MeTOA I4CCJreAOBaIrr4s Heaccor{4aTI4BH},IX aJrre6pauqecKr4x cr4cTeM.

flo:ry.renu1,te B A[ccepraql4r4 pe3yJlbrarr,r sBJrsrorcg HoBI'IMI4 r,r cua,6xcenlr crpofr4Mll Mare-

MATI4TIECKI,IMI4 AOKA3ATCJIbCTBAMI4, AONOJIHSIOT I4CCJIEAOBAI{'{g BbIIXE YKASAHHbIX YqCHHbIX I{ 3A_

KrroqaroTcg B cJreAylorqeM:
1. I4ccnegonaurr rolrouop@uslrlr, aBToMopOI43Mr,r, en4oIt4op$r'raMLr' KoHfpy3rrql{r'r o6o6Iqeu-

nsrx.nZHeftnr,x KBaBI4fpy[ , OIII4CaI{O CTpOeHue asrOrOnUft, aHTI4aBTOTOnI4ft It 3HAOTOIIUfi

o6o6uleuurrx,'r[HeftEblx KBa3urpynrr;

2. flo,nyveno crpoerr[e aeroronufi, aHnraaeroronl4fi I,r 3EAoronl4fi o6o6ulennr,x nuuefts;rx

KBasr.rrpyIIII;

3. Pelrena aaAa.ra B.fl.Be.noycona o6 yc.nonr,rax nopMaJrbHocrl,r KoHrpy3rrqul4 IreKoropl'I)( rIoA-

KJraccoB o6o6qeunr'rx,'r[HeftHblx KBaSnrpyrr[;

Ocnonnrre p$yJrbrarL,I Ar'Iccepraql4l{ HocflT Teoperr4qecrcufi xapaxrep' Oura uoryr 6rrrr' rac-

noJIb3oBaHbI B HayqHF,IX I{HCTI,ITyTaX n opfaIlt13aql,Isx: 3aH[MaIOIqI4XCs TeOpI{I4 KBasl{rpynn I4

Heaccoql4aTlrBHrrx a;rre6parauecKr.rx cl{creM, B ToM trl4cJre n Mareir,ratu'recxou uncrraryre Mo.n-

4aaru PAH, e tr{ncTlrryre MaTeMaTr{Krl rarra. A. .{>r<ypaena AH PT, n yve6uou fipoqecce npu

qTeHr4r,r cfieqKypcoa n Mlv r,rr,,r. M.B. JToltouocona, n Kynx6crorvr focyAapcTBer{HoM yHI4BepC[-

Tere I4M. A.Py4ar<u I4 B Apyrllx yve6unx 3aBeAeHI'I.5IX.

!,ucceprqqr,rx A. A. flaslaT6eKoBa cocror4T rI3 BBeAeHr'I.s, AByx DIaB' pas6urbIx ua 12 tapa-

rpa$a, O63opa fioJryqerrHbrx pe3yJrbTaToB r,r cIIucKa qratuponannoft JILITepaTypbL Bce teopern'Isr,

,,reM\4br, lrpeA,,rox<e:f;v5|, crre$cTBr s,, 3aMeqaHrrs r $opuyltr HyMepyloTcs TpeMq qucIaa,Ilti nepBoe

r43 Koropl,1;1 o6osga.raer rroMep coorBercrByroqeft rJIaBr,I' BTopoe - HoMep uaparpa$a' Ana;ro-

rr.ruuo @opuynbr HyMepyroTcq TpeM.s qucraMu, nepBoe r43 KoTopL,rx o6ogna.raer HoMep uraBF,r'

BTopoe HoMep naparpa$a. flo.nur,rfi o6teu 4ltccepraquu 115 cTpaHI'Iq' 6r46ru'Iorpa$ul BKJIIoqaeT

59 ua,rlIraenoeauraft, nr<.nrouax 16 pa6ot aBTopa'

OcnosHrrM pesyrrETaroM nepBofi r,'IaBbI aBJrsercfi TeopeMbl (1.3.2, 1'3'6' 1'3'7, 15'1), c'ne4-

creue (1.1.3, 1.4.1, 1.5.1) r4 rpeAro)KeHr4e (1.3.1, 1.5.1) o6 ucc.negonanzn neouop$uauoB, aBro-

rrop$uervrob, rOMoMopOrBMon rz sugornlop$r{3MoB Jr[HeiHr,lx c.lena (cnpaea) xoa,:urpynn. Our-

caHo crpoegrre a,ntoronuft, anrzantoronrafi, g6Aoro lrft o6o6r4ennrx .nuueftnr'rx KBa3r{fpynn u

aBTOTOIII4I4, aIITI4aBTOTO1I4I4 I4 SHAOTOIIuu [apaCTpOOOB IlHefiEbIx r'r anr'rsefinr,tx KBaBI'Irpy[n'

Ocnoanr,rlrr,r pe3yJrbTaTaMr,r BTopofi UraBbI flocBslqena perxeurrro oAEofi I43 lrpo6J'reM TeopIII4

KBasr,rrpynfl 14 Jry[, KoTopaJI IIOcTaBJIeI{a B..ll,.Be;royconuM B e1O MoHgrpa$rau "Ocuonr'r reopzrz

KBa3rrrpyln n.uylr'. floctanoBKa 3aAaql4 cJIeAyIoIqas: KaKoebL KeasuepAnnbl Lt'nu 
"Iynbl 

e Korno-

pblr ece Ko\zpaeHl4uu a,6,l,tuorncn llopMaJrb?\bltuLu? (flpo6nertla 20, c.221). B naparpad 2.1 peIIIeHa

npo6reMa B.A. Be,toycOna .4na pa3Jrrrqrrbrx KJraccoB JII,IHefiItIx KBa3IIIpynn u BG-xnasurpynir,

TO eCTb AOKasaHO, rrro B JrI'IHeftHL'rX C,'reBa (crtpaBa) KBaslrrpyrrrrax BoJra lr xsasl'Irpynnax cMe-

rrraHHoro Tr4rra Jrr,rHfiHocTr.r I, II pO4a Ka)<Aa.s KoHrpygHlryrs frBLfleac'. HOpManLHofi. Kpoue roro,

n 4aruofi rnane orrr4caHbl cMeIIraHHbIe Jrr4nefiEF,re KBaelrrpynnlr I u II rrana ra o[peAeJreH6l coorHo-

11regr4s cMerrraHg[,rx ,'u4gefiHbrx KBaarrrpyfifi I u II tr,rua c noMoII+'Io AoloJIHI,ITeJrL,HbIx rox(AecrB c

T-xna:r.rrpyunatrr,r. Tarx<e uaft4er*,r Heo6xoAr4MLIe I4 Aocraroql{bre ycJIoBIrs JrI,IHeftHocrI4 KJracca

A-xnasr.rrpynn.



/
. Irycrb (Q,.) - nuueir:uat KBa3r4rpyrna n , a : pr t tLA, c ycrroBneM p2:4f : s. TorAa

e (Q,.) errnonn.srorcs ro)xAecrBa Bo,'ra, ro ecrr (Q,') ae,raetc.a xnasurpynnofi Bo,'ra.

(reopeua 2.1.3.) ;

. BcsKas Kourpysnqza BG-r<nasrrrpynfibr rB,'rsercr HopMa.rrbHoft KoHrpyorrurefi. (c.ne4c'rorae

2 .1 .1 ) .

Besycnonurrr'au AocrorrHcrBaMrr Ar4cceprarlrrounofi pa6our A. A. !,ae;rat6eKoBa sBJrslorcil

TUI&TeJ'IbIIOCTb IIpOBOA0HHOTO aHa"'Ix3a IIOCTaBJIeHHI'IX 3aAa'I, CTpOrOe MATeMaTuqeCKOe AOKaBa-

TeJ'Ir,crBo nprzne4iinur,rx yrrepx<4enrafi, ,rofl4qecKas rrocJreAoBareJrbHocrt, I43JIox(eHr4g Marepr4a-

loe u ed ocuoBHbre pe3yJrr,Tarr,r. K ne4ocrarxau Alrccepral{uu Mo)KHo orHecrlr HecKoJrL'Ko He3Ha-
qr,rreJ'Il,El,Ix orletlaroK Iz rpaMMarl{qecrnx oul.r6ox, He BJII4tIoqI4x Ha Hayr{Hylo 3l{aqrrMocr},

noJ'ryrreHr{brx pe3yJr6TaroB. B qerou, anrope$epar rr Ar{ccepraqr4oHnaa pa.6ora oOopMreH},I xo-

polxo.

.Ilraccepraqraa Ha[ucaHa aBTopoM caMocro.freJlblro, o6aa,4aet BHyrpeHHrrM eAIrHcrBoM, co-

Aepxsrr HoBF,re HayqnEre pe3yJrbrarbr, a r4MeHHo o[I4caHo crpoenue aBToron[ft, gEAororruft a,nTo-

lrop$r.rsrnlon u sn4or..rop@usruoe o6o6rqeuuux runeftnux KBa3l4rpyn[, TaKrr<e pefireHa npo6,'rer'aa

oupeAeJreHr,rs HopMlrt,Hr,rx rourpysuqufi A,'I5I BbIIrIeHa3BaHHbIX K,'IaCCOB KBasr'Ilpyn[. ocHonurre

Eayr.rHrre pe3yJrr,Tarbr Ar,rccepralll4rr ony6,trar<onaurr n 16 nayvnux pa6orax, 5 ua xoroprx ony6-

J.rr4KoBaHbr B rF3AaHr.rrx r.r3 rtepeqHs BAK npn llpeeu4eure Pecny6,rr.rxr,r Tagx<uxltcrau.

,Il,uccepraqronnar pa6oT a flas.nar6exona Axr.rrnr6exa Asafl6eKonuua <AnrolropSraerr.rm, su4o-

rr.rop$nsr'ar,r r,r KoHrpy3Hr{r{[ o6o6ulenHrrx nrneftnrx KBa3r4fpy[n>, Ha corlcKaHl,le yviSnoft ctene-

Hr4 KaHAr4Aara $rzsuxo.uareuarr,r.recKr4x HayK flBJrflercs. Hay.ruo - KBa,'u4$raxaqr.ronnoft pa6orofi,

Koropar nocBsrqena r4ccJreAoBarrub a,rrouop$usuoe, en4olrop$uslron, usouop$rtMoB' roMo-

lrop$ueuon u r<ourpyenqlrft o6o6rqesnr,rx JrvHeftHrrx KBagr4rpyn[, rl IroJruocrblo yAoBJrerBopser

nceu rpe6oeaur,rgM (flo,'ro)(eHr.rt o nopsAKe rrpncy)r(AeHll.s y'rdnsx crefieHeft> BAK npu flpe-

3r.rAeHTe Pecny6.nnxr.r Ta.4x<izxucrari, a ed anrop 3acly)Kr,rBaer rrpucy)K,4eHlls yvdnofi crenenr

KaHAlrAara Sueur<o-rtrarelrarr,r.recKr4x HayK no clequaJrlHocrrr 01.01.06 - MarelratraqecKa,s Jro-

ruxa, anre6pa 14 Teopufi qficeJ'r.

O$raqr,raJrbHbrft orrrroueHT: ycMaHoe 3a$ap A)KypaeBI4r{,

AOKTOp $nSUr<O-MareMarr4r{ecKr4x HayK

aKaAe M I,I x A r<a4e M^vrvr H ayK Pe c ny6.u I4K I4 TaAx(I4 KI4 c raH,

3 aBeAyroqr4ft orAeJroM M areM arl,IqecKoro MoAeJILIpoB aHI,Is
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