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AIITEEPH JM B TEOH{I,I OI3I,IITECTOTX CTPYI$YP

B.X.JIes

B rcoaeroaaaxfi tro ocuoD{larfl orsur 0.[.f,yaaros [I12] EE-

crSaar upolEonofeExo o cyqectDoEaElf, E0E0r0 trtra crrrerpxr - Qe-
foroEorormec8o[ ct{&rotplrl. f,omn cxrrerptrf EHporaor [IeD p8B -
Eotrp8rf,f, Qf,8l{qoctrrx OdseBrOS HOTOTOpODO pota IIO OraOueHun r Ql-
srtrecKorry saroHyr AercrByDqeily IIfi olrx o6terroa. [syuenne QeHoxe-
HoJIoFI{qecKof, clrMuerprx cocraBJlger fipeAiler reop]tx (pigrtlecKrx crpyr-
r]r?.

Bonpoc o cyqecrBoBaxxr (L{srqecmfi crpwryp Ha AFy:( MHorecr-
rax 6Er rrorgocrlD peroE f.f.If,ralilqouro [3]. Ou re [+] xccnoro -
rea QnarvocryD ctprrygy panm r=4.0raEaroclrlto duf,apEol crpyr-
lJpof, panr.a r = 4 o6aqnAer neougnpxfi .qp)ryeprm( uerpnqecxxx npo-
crpaHcrB. EcrecrseHHo npe$oJtofirrb, rtTo r Feouerp{f, D-xepHrlx l€n-
ptrqecn{x npocrpaHcrB aBJrfrercf troHxperHofi rol epnpeta4{eR 6[HapHofi
rpsruecrofl ctplnmypr palFa r=a+2 xa o'.qror mtorecrBe.

Llsaectno, r$o Sa,qAHle xetp{ftr Ha rgorocTBe?tl onpegeJlf,eT Feo-
t srprD npocrpaHc?BettL . IIo nsaecrHon r€rprrre rrorHo HailrH norHyD
npyrury npeo6pasoaanrfr npocrpaacrBa?fL , orHocr{relbHo Koropofi rer-
pflKa fiBJrsetrcf, .qpJnooqet&Gil [HBapnantor.. Ha ocHosarufi eroro l.l.[fu-
ral.[rceEro [5] nrcrarar EpoltrorotoHro o cDrlr rpJnnoDf, lt @rore-
EO.[OrrqocBoI currorprf, .

Ocnosrcu pesynbrarou Hacrofl1efi pa6ou f,Braercfi ycraHoBJreHxe

tono itsma, uro arne6p Jh rax rarerarrqecrc{fi o6rerr, l{reDop{f, on-
peIBr€HHHe cBoficrBa, noaBJrillrcfi B Teopxrr fisnuecrco< crpyr(Typ Kar(

neo6xo.qlroe cJref,,crBxe ercrorrrcoToFe nepBoHaqeJrbHo onpeAereHH AIn
reopu (Felq€cEo( crpyrcyp.

l(argon arne6pe Jhrno rpetaef o6parHon teop€re Jhrcoornercr -
ByEr onpeAereruraa npynna Jh. Tarrr o6pasor, (FnoreHorortxqecrafi
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cnxuetfpr{f, , xaparreproyDqafi noJlrapHHe cirnomemra xemggr (ptsnqecEnot
o6rexramr pas.mteton nfMpo.qDt, flopoqqp,er FpyffioB]m cnrorerprD, t(oro-
pafi np{Bo,q{t r oco6u rHgaptaxlex, xaparrepxs},Duprx cBoficrBa grrx
odrexroa.

Srol pesyarrar nosBoJraer nay6re nonf,Tb ocHoBaHrf, Teopnx (fisrr-
qecrotx mpymyp I ee cBfisb c Apyrxxn pas1enam Beoperrqecron tp -
sllrr.

3arernx, qro AJrs Aor(&tere,rbcrBa He rpe6yrrca Hrrrame Aono, -
HxreJIbHHe coo6pareara, noHrrrrf, r noctynaru rrna AFmeHne, !Bep-
AOe TeJIOT nOCTOf,,tCTBO retpl{Kr{r rpynna n T.[.

.(aa0e nOEaSEBo, tmo KarAofi (iFrtrecron crpynType onpeAereH-
Horo paHra coorBercTBygr g{creua .U@epeHr$&[bH[D( ]rpaBHerflR B qac-
THbD( IrpOr{3BOAr{DD( nepBOnO nopf.qFarRdtope8 B Her(otopor c[HcJte rueeT
e.qIHcrBeHHoe peoentre. IIpn nccaegoBaHrtl orofi crcreuu r ycroBxfi ee
coBuecrHocrr BoeHr{Karyr a,nre6p Jln comaelcrBynqefi pasuepHocr}t:
crplftrype paHra r =a+2 coorBetrcrByer a(a+1)/2-uepnan a.me6pa
JIx.

Paccxotptu KparKJ,! noctaHoBl(y salAqn n npnBeAeli cxery Aora -
saTeJIbCTBa Ha nptrHepe ot3rtrecrofi cTpyrT]rpt paHFa :! = 4.

llycru ggnu npo[sBoJtbHoe uHo[eetBo ??7. c ete.,/,enrarlx 1 ,J ] ,1 ,. . .
,r +5/t{r${s a: ??t x t?L { R, conocraBnmulaf, RarAofi nape ( LJ) <ltkt?t
BeqecrBeHroe rlrcJro a(rJ) e n. Ilolpe6yeu, qro6u xHorecrBo t?L 6wto
TonoJronlqecxrr [Hor.oo6pa3]re[ pasxepHocT[ n = 2. Tongg ('yHns{f,

a(U) 6ygel truerb JroxaJrbHoe npeAcraBJrenne a(rJ) = f(r.,yr,xJ ,

v.).' OflPEIEIEHI,IE I. Bygeu noaopnrrb, trao nap, (t?l,.a ) o6pasyer Fr-
3[qecKyD cTp]rTlDy paHna r = 4, bcar ,uaa .m6q qsrHpex roqex L ,
Jrk'l € AlL nteer recro saBncruoe,rb

o[a(rj),a(u),a(it),a(Jk),a(Jr),a(rr)] = o . (1)

llorpe6yer, qro6H (vHrfl+ra a(rJ) - f(xr,/.,rr,xr) 6ua gocra-
Towro nrqg,ftaf, lr c1nqecrBeHHHlr o6pasou saBnceJla or cBo{x apnyueHtoB.
Ha (ynrrgrn o naloxnn orpaH[rreHne. grad ol O .

Ilpo.qr{r[epenqrpyen coorHoneHre (I) no Bcex Bocbxr naparerpar:
11 ,y.'xr,Xj rx",J.,x. rY. .florSrroru clcteuy ng Bocbur .E{0{epeHI$aJIb-
Hbrx JpaBHeififi orHocHTerbHo rrecrr qacTHrD( [po]rsBo.qHE( (yrKr+{x o .
Marprqa crcreru xueEr BrA:

^
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af(1j)
t-TlT

at(rl )alil-
a t(rJ )effi
ar(rl )
a;(r )-

at(rt)
aE
af(lk)
ffi

ar(u)
a;(lf
ar(rr)
;frT

o

0

o o

0

a(lr)
a-(Jf
at(tk)
am
ar(Jr)
am,-

o

ar(Jr)
a-ft -

ar(J1)
av(l )

0

0

o

ar(rr)
rffi)-

o

o

o

o

o

Q)
o

o af(lk)
aY(t)

oo

oo

o

ar(1r)
&Ti)_
at(u)
avfif

ar(lt)
ffi

o

o

o

ar(Cr)ilrir
at(Jr)
aTGT

ar(rr)m
at(rr)
a--flf
ar(rr)
ayflT

Tar xaxrflo ycJloBlm, grad. o f o, ro cncre]ra nxeer Herp]tB]t&Jrb-
Hoe pe[reHle. Caegoaaremno, .m6ofi onpeAeJrlreJrb [€croro tropEqra
paBeH HyJm. Morno nora,garb, qro onpeAennrenb ttntono nops$(a (or-
xeqemflfl nprrrrpon) He paBeH ny.m. Tarou o6pasourpaxn uarpnrpr (2)
paBeH flf,rr{. furuaueu rp}r onpeAeJr[Tenf, uectono nopnArar onaftMnfinuye

)rKasaHruJfi onpeAemreJrb mroro nopf,.q$a, l,I parurof,r,tM r{x no nepBoMy

ctoa6qy. iDrrcnpya ltrnercbt krl , noJrJrwr cncrery ]rs rpex HesaBr,r -
CrlMED(,ufiQ$epeHql,taJrbHHx JpaBHeHxfi orHocrreJrbHo ([yHKr+,ll{ f(xr,x.,
rr'xr) :

#iiilrfr)+ffi'nX,.,.#fijf ef(r)+# r!(j) =o, (3)

rAe p = I,2,3; l[(r) = lf(r.,r.), if(i) = rf(xr,rr) n t.s. 0r -
MetrM, mo crcreMa (3) aaaaetcs nonHofi n ee pe[reH[e uMeer Bn.q,:

f(rJ) = v[e (-r,ys,rr,rr)], nAe t - nponsBorbHar 6]4rrt$f, o.qHono

apryueHla (egnHmaeniociq paleann), a 9 - nHrenpan cncreuu. IIoa-
Haf, cncTeua Bcen,qa coBreeTHa, T.c. yAoBneTBopf,nTcf ypaBHeH[fi co-
B[ecrHocrl{} r(oropue noJIJ rar}rcs npr o6pasoaaxrn Iprv]-cro6or .qnn
rafiAor napH J@aBHearft. oru HHeDr BltA, aHaronrrrHHfi crctetue (3):
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*{t# BI(i)+ffia;trr.#f n}(r)+#fii, al(r) =0, (4)

nAe v = Ir2r3.
3eruuev o6rqtrp rarprt1y roofixtpreHroB cnsreu (3) r (4):

rl(r)

rj(r)

^iG.)
rl(1)

ai(r)

rl(r)

ei(i)

el(r)

al(r)

al(r)

el(l)

ri(l)
rl(l )

ai(l )

ai(t)

rl(l)

rl(l)
ef(l )

nl(l)

ai(l)

al(c)

(s)

al(l )al(i)sl(r)

06ognatras crol6rpr xarpnqu (5) caena HarrpaBo uepes [11.,[21.,
E]:,[2]r r cncreuy ng (3) r (4) nomo saflilcarb B BxAe:

-.*jrt11.. #ltj]tzrr *tijlt11,. #jJr21, = o . (6)

Bosrrer .qonorn[leJrbH],D Toqxy g e, ttl r anaronrtttrulr o6pasor

&rlf, r(oprerefi ( lDkl ) r ( pJtsl) norJ r{rr

.ar!1t)1r1.. 
#f#r2r,. #[#r1]r. ux4#r2lp = o,

ffitrt,. #[;jrtz],. #ffflt1r,.ffiilr2r, = o.

Paccuatpraaa ypaBHeHrfi (6) r (7) rax crsiery olHoertetbno
uecrn HersBec?Hbrx Bl., [2].: Flr, [2]1, Elp, [2]p, pasp€rntn

ee otHocrtemro [1]., [2]., [1], . Ilolyrsr

[1].+ rr(ldn)[2]r+ re(up)[1]p+ !r(un)[2], = o,

[2].+ r.(rJn)[2]r+ rr(up)Elp+ r6(up)[2], = o. 
(8)

CoornorennR (8) ynasraam Ha rrnefiHyD saancrxocrb coorBetrcrByDu[o(
croa6qoa, r.e. penr marp{tl ll[1]r, [z]1, [1]p. lz]pll r ll[2]r,
[2]1, [1]p, [z]pll peBen rper. Brrrnex rs-nepno-fi xarp{rpt onpeAerlx-
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Serb qeTBepToFo nopf,.q,Ke, coc?of,lptF il3 nepBHx qetHpex c?poft n qe-
Ibrpex cTon6qoB:

ri(r)

rl(r )

rl(i)

a l(r)

r!(n)

itl(r)

al(n)

rl(i )

rl(i )

al(i )

rl(n)

ai(n)

a l(n)

al(e)

=O.

rl(n)

A 2
2
(J )

Paeaorxu gror onpeAemrenb no nepBouy ctoa6qy t{ sa{uro4pyeM
I{HAeKcu j ,p:

nAe

[2 ]p

nl(r) = arll(r) + a.ll(i) + arll(i) ,

Br,a2,&, - KoHcraHTbr. Ana.norxqno ,ts trarpxrry ll[2].,[2]J,[1 ]p,
nonlrqlrM

n](i) = arl](i) + a.l!(r) + arA](i) "

Touro tar re uofHo noJrlngll5 coorHoueH[f,:

Bl(i) = arrl(j) + a2A;(i) + arAi(i) ,

nl(C) = alA;(i) * a.ll(J) + arll(j) ,

r.e. nepBoe ypaBHeHxe coBlecrHocrr{ ns (4) fiBrnercR nfiHefi -
Hofi ron6nxargren )psBHem[fi ocHoBHon crcreuhr (3) c nocrorHHur,]r

Koo@{n4reHtaun. Ana.nornrfiHft BHBoA uorHo cAeJrarb }t AJIn ocra{bHbrx
ypaBHernr cncteuu (4).

3auueu rton;rr{eHHue pesynbrarH I oneparopnoF OopMe:

rp f(ij) = o - crctexa (3), I
I

[rpJv]f(iJ)=o-cncrera(4), I trl
[xrrxrl = tf,, x* r lrrvr% = 1 ,2 3' .l

3geco c[r - aeuecrBeHHtre qrcJra, npr.rqeu c[, = -c[u , n

[xp,[xvJr]l + [xr,[x*x*lJ. [x,n,[xuJrrlJ = o

- r,l3 cBoiicrB ypaBHero{f coBuecTHOcTn. Tauu o6pa,aou, el,t3}lqecro:'
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crpyrmype paHna r = 4 coorBslcrB)aoT TpexMepHHe aJIre6pH JIU.B o6qeu
enyqee [ccJreAoBaHxe rprorqecrofi crpyxr]rpr peHra r = n+2 rtpoBoAnrg
cR aflaJlorrqHo.

onPEilEJlEHI,lE 2. Bygeu noBoprrb, trro napa (t77,a ) sq,qaer Or-
auqecrlm crpyr(Typy paana r = n+2 , ecJu,r ,qJrs JrnObIx r roqer i rJ ,
k ,. .. ,v ,we Tllt mreEr Mecro saBncruocrb:

o[a(rl),...,a(lr),a(jk),...,a(Jw),...,a(w)] = o, (ro)

t4e m- ronoJronuqecroe MHonoo6pasne pasuepHoer[ a ; a(tj) =

= t(rf .... ;(l ,rl ,. . *? - AocraroqHo rnagr(as (h/Hrr-prfl, c1rulecrBeH-
Hmr o6pasou aasicf,qaf, or cBorx apnyileHroBr tr 6raDd o I o.

Cooqnooremle ( I0) SssrsAysrcn rar re, Kar( r{ B cn}ruae crpyxry-
pH paHna r = 4. 0roxqarenrxo fipr.txo.qril K BElBoAy: Frst{t{ecKofi cTpyR-
rype paHrta r = a+2 dooraeloa5rcr D(n+1,)/24repnue alne6pu JIu.

MorHo norasarb, qro AJrfi crpyrrypbr paxna r = a+2 He c1nqecrBy-
et alne6p JIn pasuepxocrnrueHbuefi qeu n(t+L)/2

B xaclonqeil pa6ore He craBrlJracberlenb HafiTr (h,Hxr+,rr a(iJ) t
o B f,BHoM nxgB. Ho, paraf crcreuy (9), oro uoruo cAenarb. B qacr-
Hocrll! .q,rn {xorqecKof crmn(tJp6r paHna r = 4 rs cttcrerbr (9) aato -
poM HafiAeHH Bce ,qpyuepHue neouerpn[, nonyqeHHre l.l'.MrmafiarqeHro
[a] rpynnonuu MeroAoM, n BnepBHe HalAeEr Bce rpe:oir€pHue neouerpr{r
(Eeuuecxaa crpyrmypa panra r = 5).

B earrmqerme aBrop Bhrparaer 6aarog,apuocrb rur.-ftop. 0.A.IqAH-
f,eHcKoF sa rHrepec x pa6ore, c,rxMyJrrpynuufi rccaegoaarus no AaHHo-
uy Bonpocy.Aarop 6laroggpoH ratile 0.ll.Kylaxoay n l.l.MraafirilqeHro
3A nOJIeSHbre 3AtleqaH}la n O6cyrgercra.
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