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06~ xapaKTepac'raira pa6oTht 

. . . 
IJ,em. J>a60TLI~ IloCTpoemre Te~pRR mtTerpHpoBa.mu: wrtM>epeHII;H

aJil.HYX · q>opM . na. :roxam,Ho-nopenueBh1X cyne_pnpocTpancr:sax TJ)CXM.ep
m.nc· n 'ieTLtpeniepm.rx cyneprpa.BIIT~.H cynepCID.fMeTpiPnwx XBlIH-

6pb~O"im,IX Teopmi. . · • . . . · · . . . 

AEzj,~noc-rb itpo6.'leMY. feoMeTpK'iecxmi cynepnoneBOi no~µ; 
!:-'.oimcaimto cynep~eTpH'IllhlX ·Teopmi WOa.H c.H~Olll,OOBa.mleH no-

: HJ[~ ~epnpoCTpa~C'l'~a, -13 x~TopoM nap~ c o6~n xoopAJIHa.: 
TaMll ~CIIOll!,OytOTci l'a.KJKO cUlTB.IOlWY'l'llPYlOID,Be CIIHHOpHl,,lC :KOOpP,HB3.Thl. 
Cynepnorre:so:ii IlO)J;XO)], llpHBOP,IlT X llHO XOBapHalnROYY onncamno cy
_nepc~eTPirnmx. Teopmi~ '<l'.ro cym;ecTBemio ytrpolll.aeT,. me uacCH<pH
xau,mo. n. iipo~eHB.e XBB.HTOBhIX pac11eTOB no. Teopim, B~MYII1.emli •. Ha
n6onee nocneµ,osaTelli>Ho 11 · nonuo xccneµ;oBam.x cynepnonem.te Teo_p_ HR B 

. I . . 

IIpOCT_paHCTBaJC c pam,1:epHOCTI,lO D :$ 6 ,B oco6eimo 'iCTbtpen!epmle TeO-
pk'. BaJKHeimym pom; :n.panBBTHH cynepnoii:eooro noµ;xop,a mpmT-~o
MeTpll'iecxue R)l,en. Ilpa neiiocpeµ,cTBemIOM o6o6m;emm reoMeTpmI :urac-

. Clt'l~£~K 'l:eop:im .Hnra~ Mmmca H TeOpJm 8:immTcima Ha- cynepnpocrpa.n
CTB_e BB9µ,lITCl1 MeTpHKa, CRSOHOCTl,~ XpHBHOHa l! xpyqeHRe.- Oco6em!o npo
CT0 atn norurrrur q>opMj1IHpYJOTC1 B Pa¥ta.x anre6pbt p,nqiq>epeHIJ;Ham,
HI,IX. <J,opM Ha cynepnpocTpaHCTBe, B. XOTOpOR. nwrarutDTCll XOMMy:TaTn-' 
nm.te µ,mf,q,epen:qnan:hI cmmopm.tX KoopAJIHaT. Oco6yro P<?JII> B cyneprpa~ 
BJITannn. · nrpa.io1· , no1.am,no-iiopeimCBI.1 cynepnpocTpaBCTBa.; . B , ~oToplilX 
neiicnyeT 1.acaTe:t1>Hu rpyuna Jiopenna.. chn cynepnpoCTpa.RCT_Ba -11nep
Bhle paccMaTpHBaJOICl, AIYJIOBLIM, .BomroBhtM _H Copoxo:n;.0,a.~a;reM'6L...~ · 
HCllOlil.OOBa.Hhl BeccOM H 3yMIDIO )],rut IlOCTpoemu ·cruro~J.!IDtiU~f!l.lll,?,OH 
D == 4, N_~ 1 cyneprpaBllT~.. . ·_ ·- . ·-· :;_:F.:_~.,, ,· :; . 

Cne,zyeT Oal.ieTltn,, 1:tTO AH<l><l>epe~'!hRhle· q>opw.i;p~ee ,Mrurcrnp£-' 
· · Meruilll!Cb ;B cynepnone:BhlX Teopmx i. as.ton co:rcy-r~1·1mei.i: i\ Ma.Tei.fa.~ 
. mett:OH mITepa.Type npoCT0l'0 a.nrop1ITMa. mtTerpzjjoBlimm ~!pepen
. ~~m,ix· <POPM Ha cynepnpo1:Tpa.HCTBe. 13 tiecyneptmmeTpl!'llll,IX :xa.n:n:-
6poBO~ TeOplUDC • AB<M>epeimnam,lll,le q>opw. IIJ>BMCIWOTC,R. npii no

. cTpoemut q,y1m~Ii0Hal!O'B p,eicTBm, npn a.ua.rume :oa.HTOBYX aHoJ.uinnii n 
npu nc~oaamm Tonomrnecxnx Te<:>pd-norut • 

. ~.:·.i -;r· "~r~ ;- --- ~ 

~

1 (,b}.,,;:t:.u-. ><U,;I,, !1,1.,llf,'l i 
i!n~:i,sh11; :,:~· :n:;rnnaµ:fi t 
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B TeopWI cynepMHoroo6pamm 6epermm,ru 6w.a BB~eHa. qiopMa cy
rrepoth,eMa., XOTOpyx> MO;KRO IIHTerpnpo'aa.Tb B IrpOHOBOJll,lU,OC cynepnpo
CTpa.HCTBax. lliITerpa.m.m,re ipopMbI onp~e:tn)Tc.:I OTOOpa.;Keimnm a.n:
re6p1:/wi44>epem:ura.m.m,rx <Pop¥. B cpopyY cynepofu.eMa. B lIOta.n:ba:o-

, rropeim;ea&:c cyrrepnpoc;i:p<;1,l!CTBa:~l,i;i omeM pacCMaTp~a.Tb npoc-n,re a.-i

\\rdpnhru llOCTpoemii IDITerpaJihlraX q,opM. llcno1u,ooaa.irae 9-'I"lLX • i.ieTO
AOB mnerpnpoBaRllil rrooaoruieT nocTpoRTb B npocTen:rrmx Tpe.'Oi~p!WX 11 
1ten,rpe.U1epm.oc cyuepnpocTpaHcTBax aoar,m xoaapnaHTM ,pop~a.IIll'3M 
cyrreprpaBil'.'ran;nn 11 cyrrepxa:.·uiOpoao:.un.rx Te·opruL 3TOT q>opMa.mioM no
OBOJlleT llaT.h HOBj'10 TpaITOBKY TOllOllOl'H'!ecxn:;,d:yuepIIOJieabiii TeOpWlM. 

Ilpn llCC.'le:lOBaRlllUI pacmupelUU,LX cynepCln.tMeTpnii aa~nyio po:ri. ar
paeT · rapMOHlt'leCXIIB q>opMa.1IlOM. fa.1i.ne~nia'filrui.ROBa, Orneaemoro ll 
Con1teaa. B ~TOM q>opMa.1llfJMe BOOHI1Xae-t·•IIpo6neya IlOCTpoem q>yn- . 
IIOIOHa.!IOB µeiicTBru: cynepcID.illeTpiI"lH.hIX 1a.'ln6poB011¥1:JX T'.~<:>prui B aua

llllTll'leCXOM HPC!lCTa.BJIC.HHli. lOTOpall Ta:ti.KC pacCMaTp1inaeTCll B. u:ricceP": 

TaIDin. . •. • 

Hay~1ii'&i-:noanoua. · I3 ~'irccepTa1mom101ii pa6oTe acc.1euoaa,Hbl·cne;:i,y

... 10nme-:;ff!a aoa·blX 11anpaRJICH.lU B Teopun cyuepCH3!MCTPHll! 
. A.;IlodpoeHa o6rua.a Teopu..,: runerp11posa.mu um.{iq)epeuu1:1a.1bllhlX' 

· tpo'pM ,.•fr~".11<.iiani.ao-nopenu~nl,UC · cfnepnpiitrpaHcria.x a · atae;100a.m.1 · ee 
ri:pm10JKeRII.ll' ' OIUICaHRlO npoCTell!liILX Tp~tepm.rx il 1te'rblpexMepHhl:< 
cynepcm.1Me1:pu•uiux · Teo pail ·a cyneprpaaaTanlI°a. -' 

E .. Ilo:tyqeuo, RTepannOHIIOe pewe11ne BO 3Ce.V. nopiqxax Teopirn: '800-
Mytneami ~ill( OCHOBllblX ypaimemui rapM.OKH"'!~CltOI'O <.popMaJllTOMa.cynep
xa.Jrn6poao'lHUX Teoprui · 11 nocTpOP.H 1Ie.11iileiiffi,lii: · q,yu1UH0Ha.1 · ;:teiic'rnu..t 
B OTll.'< Teopiux. . 

Uccnep;OBa!IH no'riepBO!dj' Hanpa£1eiimo ftOl)BOillJmt nocipoan. IOBa

puaHTHf,Hi ,t,-0p!.la.1unM cyn•!pnoi1P.BUlC 'r~puu II cy11Pprpa.a1ITa.Irita a D = 
3,4, .V == 1 cynepnpocrpaHCT~a.X;OCHoeaiiHl,,l'ii iia HC(lO,U.0008.HlUl All<P$e
pennaa.11,m,1x H IlRTe~pa.iiblihl.£1popw:· ' •. 

Peny:IhTani:,: norryqe.11ffhie no sTopnMy murpasneuiuo, np~c'ra.Bll.llKYr 
cooo11-cyr~ecrseaHhlll BX.ta)'.\ a pamurrae rapMOHR'lecxoro q:,opY.a.U~Ma. 
pactnnpf.'Hlil,lX C},itep,a.1RopoBO'IBUX.Teoplci. 
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. Ocnt.:tiRble peoy.n:s.TaTht, BI:.t~~nrae:.u,ie na oru.u;nTy: 

1.B. ~xam.uo-:ropel!lleBOM D = 3, N. = 1 cynepnpocrpancT~e M3•
2 

· onpq:i,esenu xo1mp:nan11lhle. nnterpam.llhle q>op:MI,1 R pac~MOT,Pem,z yc.,o-
.i\:wr np1n1emruoc:rn 1IHTerpall:h11oii q>OpM)'lll,l Cro1:ca. . · 

2.0np~eJ?eRa mrm,noTeIITH~ arrre6pa o6o6~emn.tx ;.µr¢,<peperriIJ!a.1;,. 
llLIX qmpM N:;i ," n KOTopoii ~ec~yeT R~'J>02~Aemn.rii on41>aTop H.Y· 
am:.noCTlL · 

3.B pa.1aa:x an:re6pu N3;i nocTpoerr xellapnan:1:m.ni qiop:i.m,-uroy •1ep:,, 

caiJn.L.o.neo~aoi ~epCllJI S GJ -Teopmt, .a TUSe. Tono:ior.ineaiti1. Ma;c, •. 
-Iihm 'L'lClI. SY}Jj ~Teopnn, .PacOf07'Pe.'Io 7au.:e ~OBapnan:ritoe-oimcruine• 
· .,J.HiqJOp~on:' ~:yneprpal?JIT~ ~ u -'MOgeneii: B D = 3, N = :1 cyne:plljN)-
CTpa.Rtne. . . . .. ·. ' ' .: . 

4.B :.OUlJlLµ(r1lDpeltneEOli D· = 4, N =.l. cynepnpoc'ipuiCTne M.,f 
·~. ,': Onpff\e~itw Ti~.muri-m,fo nrierpa$lUte q:,op?.LY o6ll,\ero ~a.. Kllpa.,:,.~ 

\n.:ie Im~ l.p(lplil,l · crumalll,l c lUCCXW.,,, .XO~tlllDJ: cyUepnpo- · 
'. crpaliCT*l.t ci.l · . · · · . . , . · .· . · . 

• • ;, , ·'· 5~Uo~o; "tTO '.cynttpnti~e. ~.:Ul! ~;\ · :z..~nan.t 'l'elmepa X!)j"'½<r.--. 

1tu;··~fumi10~e Iipn:;~:taoa'l'~Tse 'Ict~!W C-rom 1\,'U UTcrpa..n.
ifr:>ifqiopiJLf 1121, co1m~a10T C y'O:Ol'HW..m Bell?O"l'ImOpe~tnI Oimtani!· 
·teOMe;rpn: ?J~, i nmn.noTeHT:S:Oii a.-rre6peo606ID.emti,n; W!~~'U>~ 
m1:l,pop>,(N4,t • · · . . 
· ,.e.B:pe.>.tta.x ii..~efipw N .. ,. CTp)'n'jrpm:eypmmexmiSG} -Te<>Pmi n:ozo'

'iemi l'! ~en:iemmunlijl,e: Iloxaoano, no hcii:cnme UlHq>bpwan cy!!'"''P'° 
rpaa~. CSGf M~eT:6uTi. ~~eno "Iepeo:nTerp;,~ cpop,ll)' 
'qepna:..ca.irMono.: Ifoc:rp~n l!:C>~pIIru!l'mm. <}opuaJin,n!.! cyiiepiamr6po
B0'1E9ll Sl".Mf :.-reop:in,' B XOTOpOlf Ta.Xise nc:ir()lll,OyeTc.i q>Op:Ma. :tfep:ea- . 
Caiw-0nca. . . . . . . ' / 

.. -7.H~Olf';).Op,a;fl ~eJ~a."ll>1t~reouerpn1Jeami ~opM:mmm 'CS Gt 
; IlOAXbge O~eBerii~ra:.· Coi.atJeaa.. Iloij:'fum.i <;ynepnonetLle ·ypa1memu 
CSG1 -T-eopim·. . .·:. ; '. . .. 

4 . . . .. ·.. .. . . . 
8.i:J MeTOµ,e rapMt>ID!'fectoro cyrtepnpoc:rpanCTna. nolI}nie:no 1ITepa.im:-

. mmoe pemem1eypaBH~HIU ai111e.BoiitpllBIRHI~~ruI rapMOlIII"!ecxnx,waner 
CTeii · paOimpemion 'C)'1Iep:i;ami6poBqTffiOD. :r~optiII sy Nt. ". .. Ilc:iiao.w?, 'ITO 

0TO. pemeime irueeT ·)'lDIB~p:cz'Ihm.tii).jp,;'i.Tep·.n;M~eT np~e!U'.T~ B 

·z 



pa.cm:rrpe1moii cyneprpa.BnTru:vra SG}. 
9.Pacc~oTpeRO nrepiu'µ'roHD.o~:pemerme Allll Ma.TpIIII,I,Ittepexo;:r,a.h Me.lK

-;,y a.Ha.:ra'Iu"i:eCXIDr it »emecrserutwi·rrp~CTa:s.1eltR!UOI Cj'1Iepta;zIJ6pOBO'f-

-aoa Teopim. Iloll;r"'!CRO 'TOttHOe pemeIUie B :iBa;w,i:rypax wz#, Ya.TpllII& h. 
B xami:6po.ao<Jnoii rpyrute SU{2). . . · · 

lO.IIocTpoe1u1em:meruu.m <{>ylU,nuoHait ~~cnl11 SY1lf]-TeQPWI B.~e 
.mnerpana. no noJIRO!iiY cyuepnpoctpancTBy o-r· n6ra.paql}ia· neto'ro_poro 
tpyaxIOioHam;Horo ACTep~iinTiL 8ToT 43yaxl{llomur gen.CT.BU MO',KeT npa~ 
MCH,ll'r.bCll B OOllbllIOM t.:nacce cynepJa.m:t6p9BO'Uil:J?C.Te<>pnii ~ pao_uep-
ROCTen'. D ,S 6. . . . 

Anpoo~rur Anccep>r~nti. . . . , 
Ocnoam»1e ua.Teptta..m · Al{i:ce~~ . ne<>~n:9xpa.:r~o. 06cy~a.1111::b na • 

ceMimapa.x Jia.6opaTopnn Teopent<{eci:qj,~.axn·OUHR, ~eipbl-Je
OpeTlI'tea.riii <Pffll«Ill TarurY ti ~ODla~Wla.JU!Cl> Ha. c~irirape ~eopoT~ena. 
<l>IIAH CCCP , Ha ·teCCllllX CJTJ:tenemu ~epaoi, tpHOO:R. AU. CGCP' }fa 
MC:K;zyltapo~ru,zx COBe~anili no npo6i:m,.,j:a,w oa.1n:0B1P~ TellpBll ~oJi.i, Any.: 
mTa, 1987 r. II ,Qy6n:a, 1990 r ., Ha. Me~apo~ ceM~a.pa.~:ixo ,:eop~ii-

. KO-:rpymzOB.bW lteTOAlUI B $rone,. tiaeruiropo~, ·. i982 r., IOpt.tm.,' 1985 r. 
a Moa:Ba, 1990 r., a. TU.a're ua. M~apoAHOllCeM.aHap~ rici;~oaoi · 
rpasi!:TamDJ, Mocna, 1987 r. ·. ··. · · · ·· · ' · · · · 

Ily6mncaq~n 
lfo Ma;epn~.U.1 ~nccepiaqni{ O~lllll'.01\3.&; 20,'pao_oT i 
06-t.eit pOOl:>Tbl . . .. · - ''·. •':• . 

,QnccepTa~:wz·cocTOU'l'.UO_BBegelDI.lf, Tp~X.1:nas·11o;ixmo1teW.:Qjra-co-, 

µepan't 116 CTPa.IllIU Maun!JiOUlICHOJ: 0 1:eiCTa: JI 6n:6ilno~~a.4,tt"!~CX.ttii CW!'-. 
COI 11'.lI'Lpa.TypM RO 90 HaoBamrii. . . , • . . . 

CoAep»<anne paoOT:&.t•· 
Bo BB(>~emm co,qep;KIITU K~a.TKllll o6oop nnTepa.Typw tto teoMeTpmt 

cyn~pno.tieBlilX ieopnii:, a TaK.:tKe o6cy~a.!QTc.a ~emx n oa.aa.<m ~RccepTa.;, 
~OlIHOR pa60Thl. 

4 

I I 

H "''.l'~•H r r.aw.: Jlat.:CM,npaa;.eTo Mel'On, XofmpnaitTm..'X HHTerpa.·n.n1,rx 
(fiopM .11 c:-,'Tlepno~BLlY. Teopau; C D = 3. ,. ... == 1 C,Ynepc.ay.ueTpHeii.. Pac
OlitTPJ!BaJQ-j-c, 1101.µri,nernopemieBu cynepnpocrpancTRa Jtf 3.2, s I.OTopux 

.:ieilc-rB~·e1 i:ac.aTC!.'JhHa, rpynna Jlopemia SL(2,R). A:rre6pa ·BRemHio: 
;ll14·~•epcHUH<1.'ll,JH,lX 4,0pM A{.\! l;l) ~ A1,2 1R.1Ue7U 6eooHe'nJoMepnou 

.. a.JI1e6poii m,-oa Ha.JJH'llUJ B Heii I.OMMYT'aTmun,zx CIIHHop!JhIX 4>opw E
0

• 

C1_H!3;y.1 L~JH~H_Hy Mu <:Tpo»M $opMy cynepoO'heMa c nowoll.{1,n atITE
IOMMJ'T1Ipy10unu nceB1J.~OPM dea> · 

Onpc,~ene1ia a.11r~6pa xoBapHai1T11L1X nceBAoq>opw A
3
,
1

, IOTopa. COACf_t. 
_)!(HT roaapRaHTHyJO «p9pMy cynepo6neMa a3,2. llHTerpa.m,HWe 4><>PMLl Ha 
M J.2 onpeiJ.erurJOTc.5 1.ar oToopait<emu- anre6phZ JJ:BIJ>q>epeHII.Ham,m.zx #p.w 
A3,2 B. 4>opyy cynepofri,e¥a. · · 

DouioaHo; •no B anrefipe A3,2 MOJt{Bo nocTpoHTL _Tom;10 TpH 6aoo
Bt.1e ClaJI.Kp,n.1e <f>opMLl',s;

21
, s!31, s!31• Ormca.w:.r TpB nma HllTerpam,m.zx 

cf,opM, COOT.Bel CTB.YlOUJll>; 0106paJtemu1,s 0Tllx <f>opM B _<f,op,wy cyuepofu,... 
~Ma. D,11...ll I_!P<•C1'<!iii.ueii HHTerpclJlLHoii 'PDP.Mu t121nonytiena .enerpam,na.s 
q:>opeyna (;Toxca: . · 

.. Ilp~naraeT<:.l! CHcTeMaTR'iecu1 BCDOJU,ooaan. 
1
uu oimcamu reoMeTpn 

cynej>nol!~iu,rx Teop~ii HHJU,noTeBTHy10 q,auopanre6py N
3
,2 aizi'e6pu JJ:B<f>

q>eperinna;i1,H1.rx !p~pM: 96o6memu.ze !lBqiq>epenll.Ha.nhtwe 4>opMU B an
re6pe N3,z .}'AOB.lJeTBOp.KJOT µonorrHnTeilhHI.lM YCJJOB.UM HlUihfiOTeHTHOCTB. 
B aJire6pe N3,2 orrpeµeneH HCBhlpons:geHHhlii oneparop AJlUU,HocTn •· 

TeoMeTpH_!t lJ = 3, N ~ I cyneprpaBHTa.an» paccMaTpHBaeTCJi B Pa.M
E ax am-e6phl N32 • B aToM :iionxoµe cymecTBemi6ynpi:nua.ioTCJi CTJ>YtTyp
Hhle ypaBJICHRJ! 'sGJ n a.Hamm TO,K):jeCTB B1,,un:n. B aJire6peJ{,.,2 .800-
HHKaeT iOBapnaliTHoe COO'I'HOilleHne Me.lKgy BeXTOpBOB B cmmopuoii 'la
<;TJIMB onepaTopa Blleume1·0 AB<f><l>epeinu1p0Ba.H.Ju 

dz=·-:J•8 2 (I) 

PaccMoipeHa HoBa.2 TPMTOBxa cynepnoneBoii SGf- Teopu xu xa.rm-
6poBO'mo:e TeopHH µn.il KacaTeJI1>Bon cyneprpymru IS0(2, lJ~). B aToM 
nogxoge geiicTBne SG} onp~ens:eTCJJ mtTerpaJI1,Hoii q>opMoii qepHa-Ca.fu.J-
~ca 2 

S1 = ik f Tr(AdA + 3A-1) (2) 

l 
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rge A - cynepnorreBa.!l <t>opMa cB.JlOHOCTII Ha /S0(2, 112). Yprumemli i:tBn

m:eim.a /:llUl aToa reopIDI aKBIIBamlliTHhl cynepnoneBhIM CB.llO.llM ll ypa.irne

HIDIM ABIDKemu S G 1- 8Ta TpaxToBxa S G\ .RB.'I.lleTCll cyrrepnoJieBhl..\i 0606-

menneM Tonon:orn'l:ecxoro_ rroµxo]:la BnTTem1, it ormcaJraIO Tpe.'Q.IepHoii: rpa

BHTaJUIH. 

Arrre6pa i'l3,z npm.teR.ll.E!'i'Cj{ TaX,Ke ;:llUI 10BapnaHTHoro_gnnca1uu cy

rrepxami:6poBO'l:HhlX Teopnn SY 11 j . IlocTpoeHhl nHTerpa.1hm,1e <{lopM.hl, . . 
COOTBeTCTBY10llUIC xnHeTH'l:eCKOMY :u.· TOIIOJIOl'Il'leCKOMY MaCCOBOMY q;xe-

HaM AeHCTBllil sr:JfJ . PaccMaTpllBaeTC.ll xoaapnaHTHrui: TeOpll.ll BOOMY

memrii j],JI.ll 0TOH Teopan. 06cy:.KgaeTC.R Tax:-Ke ~OBapaaHTHhlll <t>opMa.'lllOM 

Hemrne.e:HhIX u -Mop,eneii B D = 3, N = 1 cynepnpocTpaHCTBe.· 

BTopa.a rnaea IlOCB.lUUeua accneAOBaHHIO KOBapHaHTHblX ilHTerpa.ThHhIX 

q>0pM_B reoMeTpHH D = 4, N = _1 cyneprrpocTpaHCTB. 0PaccMa.Tp1maroTcx 

eeweci:BeHRhle cynepnpocTpaHCTBa JI 4,1 , B KOTOphlx µeUCTByeT Kaca-r~nh

Ha..i rpynna Jlopemia S L(2, C) . n noM cynepnpocTp.a.HcTBe BBo_~llTCll 

KoeapnaRTHall q>opMa o6mero cynepo6'be~la r:r1,1 . HHTerpaJihHhie q>opMbl 

06Il\ero BlfAa <PV' onpell,e.'1.lIIOTCJI Kai!: OT06pa.iKeHrur ·cxa.upHl,IX gmp¢e

perumaJihHhlX ¢opM a.nre6phl A4.4 B qJOpMy cynepo61:.eMa o:,.,. ilm;aoaHo, 

'!:TO B lrf M cymeCTBYIOT TOJlhKO rutTh TmtOB HHTerpam,Hl,lX q)OpM oofuero 

BHAa. I!ccmigoBaJibl CBXOK Ha KOMllOHeHThI Tem:iopa. Kp!IBltOHhl; Heo6xoo.n

Mble Alll cnpaaep;llllBOcTH RRTerpan:hHoii ¢opMy1thi. CToKca a cny~ae RH

rerpam,Hoii: <fmpMbl 4>\l) B cyrrep11pocTpaJICT8e M4'.4;. dTll duna l-(O;KHO· 

~pMy-mrpot,aTL B BHAe yrnoa1u: <:n:MMeTplIH 060611iemroro Teunopa ,prr

BBDllhl a an:te6'p-e N4,4 • 

fAB =(-l)ABfBA (3) 

'Alire6pa N4/orrpeµ,eru:eTcr C IlOMOlllhlO AOIIOIIHRTCJlhHhlX YCJtORUlt HRJlb

llOTeHTHOCTR 0606mem1hlx A.n#epettunanhHhlX 1popM. llo a11a::mrm1 c _ 
TpentepllblM CJly'taeM 8 a.nre6pe N 1,4 MO,Kl{() onpf>l~eJIHTh H'lBhlpO:i!\,.(f:!t!Hhlff 

orrepaTop gya.n:1,noCTl!~ 8 a.n:~eppe N 4, 4 onepaTop anemmiro ~uip,p~pemrn.
poBaau pao6aaaeTC.S Ra cy1,1My Be.lTOpHoii H CilHHOpHhlX qa.crea 

d= d%+a+a 
XOTOphle )i:{OBile'TBOp.iX>T c.1euy101p.HM yc:tOBU.iM 

d; -i:, 0, a1 ·-= 0, ;j'l = 0 

6 

(4) 

(5) 

' 1. 

\ 
\ 
i 
j 

dr= -{-.• {o, a} (6) 

Yc."!OBII.ll (3) .llM.ll.IOTC!l Ta.KJ:Ke yc.'IOBll.lDUt HenpoTnBope'llIBOCTll onnca

HID.'reoMeTpml J-/4,4 B pau1ta."< a.JII'e6phl N4;4. 

B paMKax a..U'e6phl N 1,4 cyt.UeCTBeHHo· yrrpowaIOTCll cTpy:nypID:ile ypa

BHemur MRHIDia.1hHoii SG¼ -Teop1m 

fa=·iR•g,;+iGaP.,_g, (i) 
3 ' 

.R- -?·' 1 JV ·. ~' -'-(v·c· +~ G ) aa- ~i•g a:f-r-. • !"Y· a /3t v:; a.;. (8) 

rge R, G 11.W -qJIIOH'lecxne_ S G ¼ _--,cynepnoilll. 

AHa.'IOrlf'lHhlll KOBapua.HTRhlll _q>0pMa.."IffilM rtpaMeH.ReTcr }lIT.ll OIIlICa}!:ll.!l 

wiiqi~pMHOH cyneprpaBIITanmt CSGf :a ame6pe· N:t.~- B £>To~1 q>op'\fa

'Tlt-J)ce ·uol!BlllllOT<"..a µOITO)U{IlTCrthRI,Ie !,{aCI.IITaom,Ie rrpeoopa:JoBaH-U.!I C KII
pa.TbITT,[l\lll napaM~rpami.. Uo:ty<teHbt MaCUlTaOHhle np'e66pauoB~Hlli 0000--

illeHIIOil ,popMhI CB.JI:jHQCTU t<r; . . . ,. 
Jeiicurre CS G} _, rcopurr. 1u,1pa;p;ae_rc.ll 'Iepeo nHrerpa.i:r.Hyro 11>op,1_v 

'iepHa.-Cariuonca 

/
. Tr ( fdf + ~f 1 ) 
'. . . 3. · (9 j 

.\CacuIJaQHa.R µ._rropeuuesa. UHsapuaHTH9CTt,'01·oro )'leric-ra1u rcprr 1rnq>11-
lfllTP,r11IMaJ1hHhIX·rrpeoop;,mosamurx npo~pllCTC.ll' Hem5cp_fUCTBt>HHO, 

- ii ipi)pM~l~~~te Om9seux;oro-t'cn:aqeRa, BHyTpeHu.u reoMeTp1u CS G; 
- reopllll q,op~I ya1rp_ye>rr:a IJ n:iocKOM liO~fll!If!KCH~t-CyTiepnpOCTpaHCTBe CU . . 
cf>~Oil'!ec1oe Rel.Ue(!t'BeH}{Oe cynepnpoCTpa.HCTBO C SG: np~'lCTaBllieT C0-
6oii aewecTaeuHy10 iionepxHocTh- a C 1•2 . B HTm.t ·noAxoµe a ;:\Uccepia~B.H 

paccMa;rp1tBae-rca ~u<{>I.Pepemrna.'lbno-reoMeTpR'lecu1ri ·q>opMaJIHnM .. :~fac-
. IU;a6lH.iM na.p~~le'{'pOM ( SG\ -T1->0plHl fl ~TOM nor1x6µe nmre-ra· oeperm
.. Hua.a' KoopT(tllta'rHhlX lf()t-'Ohpa110Ramii1 C 1•1 'cVrrepnpocrpa.HCTBa: 

BhlRP.f'~Hhi cy11 .. pt10Jlf-'f\hlf' ypal:IHt>H\tlf 11111:-Kellltll 11:0HIPOPMHOll cyrreprpa-
' ' . : . . -. ~ . . 

R_in-amnl II 1'1'0'1.ll'T p11 ., .. (" Kll'-1 ·•J1op,,rn,111nM .. 

/, ~ - , ' 
Jf ,,,i +-Jf,,,, = J [,, .. 

.\/,,,;.;;:. ,_. .. ,,._,i\~ ~ tG~)W.,d., 
( 10) 

( 11) 

[;-\'! [,.,,, -•_J(O!l<pop~llt!Jll i-yn .. pro,, ;\ j -!COHCTaHra· f'IHHJIL ·;frn ypaaH'e,. 

HIia. 1tp~1c-"f :tl\1! ll lOT n10, llf i•~•n;•pnt M\f ... r[JH'HfO#'>· flOOrilll .. llR~ :tOH«flOp,MR~ 

HlRapnaJIT!fhlX ypaRH..,,!llllt !,~l(a fl ·r,•op1tH H.-1q~: · 



H' p~~!:,;~~1,,,;p,.1 .\ Li pc1rc~m,·i,,,ll J i.l.l ,._., ••.>hi!JrllrtH1111.:v' cj,i1p1,i;-.:.:w••~· 

c)'nepl't:a:JHflr,1,wi<tttor'i S1".\Ji '!NJ]'l(I!. Hoi.:;n;ltfi•. '!J(, :H•HCJ}IH•· f:r M .i 
-1·eopHll fl nn.1 i!OM. cyni:'pllpuc1 pa11cT}\•: ~H•,;..,•1 ltl.1T!, JHJJti1)M~li'lto 'H'JH"J 

HHTerpa.:,1,Hy11, Q>0Jn,1y lfepm.-1 :,.ni,1;mca. 101 op,·1<, Mt,.it-JH• 11pe-JrTn1rnn. 11 
c.'.le!l,YJOWeM lill.;.J(• 

S = J Tr /A; ;Az + ;A~d
1
Ap+ . 

·+1.4,{o.46 ~ oAp+ {-4~.--4~,})j 

B 0TOM·. Q>OJlMa.JJllOMe yc.,oini~ xnpa.111,ttocTn Hii.lnanh!Ba~TCJI. Heoa.Bn-
' '"· ' --". CllMO. 

(12 l 

·Ta.Ul.M o6p~IOM, B XOBapnaHTHOM Q>OJ>MaJlHOMe llllTCTJ>a.JlhHaJI <l•OpMa 

~epua:Ca.iiMoHca BM..lleTcs _nni11cpca."!hHhlM oonoe1.ToM, 1,01:opLIR ncnon1,
oyeTc.s II cynepnpoc,:pa»cTsax pannn'I»Lix panMepHocTe:e; 

'i3 TJ>eTi,eii r~aae 'eccn~yeTcs pewe»i.ie cynepnones~x CB.lloen pacmn-
. peHH1,IX\:ynepKii.'1H6po110'•r,n,rx TCOJ>IIH B rapMOHB'iPCJ.OM <flOJ>Ma.JlJIOMe JaJih· 

nepiIHa, l111atto11a,. Orne»en1.oro JI Cota'lesa. 

B a.Ra.JlilTi!'Iec10M npe;tCTa.B.rie»nn cynep1a1m6poso'I»o11 SY .M] -Teo
PHB paccMaTp1rnaeTC,2 ypaBHeHBe Hynesoii "rapMOHH'Ieci.oii KplIIIHOHhl 

.· ·;, 81+21.4.1-21 _ 81-211·i-t21 + p;··,+2;, A'-.2Jj_ = 0 (13) 

rne FH:II -aiia.nn'l'JPieCKnii npenoTel!Irna.JI. a Af-:!i -Hea»aJIRTH'Jecia,2 rape 
.MOHll'leC};ai CB.11.tJHOC'J L. 

~ho ypa1rne»ne pewaeTCJ! no TeopnB IIOOMyllleHnii. lhepanuoti1-1oe pe

ll1eHne nMeeT BI!Jl.pJr)l,a no l'l+21 n co)l,ep..KIIT rapMoHIPleane o6o6weHHhle . ·. <P:vm:nnn 

• · · Fl+2i(- ) 17!+2)(·~ , .4(-ll(.:, u) = L l-:l)"jdu, ·· -dun ... -, u, .. . .,Un; (H) 
n=l ·. ( u+ut) ... \utu+) 

lhepairaoHHoe pemeime ;:{JUI ·rapMoHn"Iecion: CB.lToJiocTn Al-2> nteeT 
~·nn:sepcaJILHhlii xapaI-rep II rapMoHn'IecxoM q>opMaJIIruMe n np1;114e~~Tc,s; 
TaKiKe npn pemeHHnJI cB1roeii pacmnpeHHoii cyneprpaBnTanmrn II B rap
MOHH"leci.oM <jlOpMaJJllOMe rnnepu:mepOBOH reoMeTplll! . 

]lJtR pememu cruroeii pacwnpeanoii. cyneprpaBnTal.llill B pa6o:re BBe-. . . 

)],em.I YJ].OOHI,Je IOOp)l,HRaTI,I. B IOTOpblx ~aCTHhie IlPOiroBOnill,Je :-OMMyTn

PYIOT C rapMOHL'lecunm llPOllOBOllHhl.Mll • 
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,PaccMa. rpRBae'.I'ci!: 1'~.K.:Ke IITepa;mo1-t"1-£oe ·p~e'!•i.·~ rn.p~wH.t1"le!.'.:.:oro ypa.
BHeRiU P,..'I.!I l.tiirpiith~-r'riepe."o:i(a: (~tOCTa) h l:} cyr:•::?i;!..;!ICpOEOn.!1hL'-: Teo-
pn.s.x. OTO pemeaue. neuo o:6.~y'l:i.eTC!l BO ~ce., n0µ,;1.;.:~-:J.:<. reopan BO.'l~ty
memnr .H-u mrne.ill!oii -iam16poso':moH rpi7Im.r. ;lrr.:r yirnnpH,ja rp~7ll1I,.l · 

. ~ '·,' .-.. ... . .\. . . . , . . .... 

pemeau.e llQ;ry'iellO l3 HllOWllX llOp.ll~J.a..X pat!JIU.KCHY...S. 1W npenOTe1i!IU,w'1Y •. 
· ~ xaJinopoBOsiroii rpymn.i.SU (2) no11y"!e.Ho _To"'tuoe pen.te:HJieypa..ime:-

. Hrul ~;u ?rlaTpmu,1 h n Cll€HIDMbHOU :ta.rrin5po;,,l~. B 1toropoir.~A&~KamI-

6poBO'UlOll rpymn,I o_To~_eCTBlI.!UOTOI c ntt;te.Kc~m. rpynm.r aaTOMOJXPilll
Mo_B. B 9TOR !ta..'ll16p<i11ie·peUieffi,I~ ~fa.Tpll'IHOI'.0 ypail:!e~ µ,!Ill h CBoµuTcix 
K p~WeflIUO B !CBa~pa.Typax CitC.T!'!MI,l. l'ap~iOUil"<leCt..uX:µ_aq,1)epe~~i,1.1,ul,f'..( 
ypairnerurii. B cyneptaimf>poBO'UlOll SYJif-Teopiur6eoorpalni'tieHlU o&:.. 
WlIOCTll ~ ahifipa.Tb 1ta.'ln6pos1y, a .KOTopoa 1tpen0Tew:ut~;t ll. pew~: 
ime AJtl{ h 6ynyr oaa11ceT1:J·O't' OAHOii aHWUITa'l~•-'' 1H q,ymtilm. ~ . . . 

Ucnom,oonauue rrrep~IUIOitROi'O p'emem A,'Ill i:ruroROC~n:At-1)(14) ito-
000.U~T UOC'l'pOiITt,;<f,ymtiuomin #e.iicnur,% SY:M;--reopunso-ace.>< no~-
ltil.'C:Teopmi BOOM}'meIDii no:npen:oxeauaay Vt+2) . 

'S= i~c'~th+~;-/. dfa-d '···d' T~ 1ii+2>(z,u1)·.:. V{+'.2~(.:,un)•. (15) 
, .· g· :.I ~· :7,,· . . .... Ut_ Un r.._ , ;(u+u+} . , 'u"'·"_·+_•) , ... ,. .. ,. . · " • .. . · ,. . l 2 . • . \. " u.1 ... , .. 

· Cylj~ptt~~~iL~-rlIOl:p>J~eH~BILi ~O,atWj~i.rp~R1'b qepeo norapn¢M 
HeKO'l.'oporQ •~)1'rtl,,ilv1~noro A"iepMJUl~1$2 . . . : ,,. . . . .. 

.. ; L_,(=_:f} Ti:b_-'_;_,•(1_,_+ __ ·,_._ '_1f_·t·_t+_,~11 {'16) 
· · •.· ·· · ·· ·. · cH+ J .· 

Ilonrtemt~ · q,op~ -~-- Aell~~ii •Pac~ apeHliOK · Cj'nep~aim6poBO'J'
ltOU Teop~ cilp~~~ .:s. ll?P?K-OM xz;~ce cyneprrpogpa.~cTB pa.oil~~ 
HO~lt D -~ & , 10TO()ble#att¥:~e:.iciufco6oiiaq~eplioRp~~aeii:.• 

. . PicCMa:rptrnaeTOI ct'amia.ll~iil,i!t' oiyiJaii .rip1Weaefu tap'ii61u1q~Cl{O{'.O 
tpOpM~1nt!Ma it /J = 3,_ iV ·== ~ cynep1ta:tn6p_OBQ'rdOB: ;~;OPJI!I~ B fr~~ cny
'?ae 1opyYl13. ( 15) onp~e.'t.lle'r 'rOTIOlIOrlf'ieaici :<Jaccoswn '.,j:I~H ".:reopmI; 
a .:ltUHP.T.tf"{~C.urii, "flle.tl µeiiCTBWI: w.i~ Tem)apRlili: -.BRA B' aniwrnt"iec:KOM., . 
u-pocrpaactiw. · · ·. · · . · · · '' · ,:'· // · 

· B OaP,llO<it:ll.lm llO{\BOµ.:i'fc.!I 111:'0I'H· 'a uepe'llti.:JI.iIOTd:.periym..TaTli~lic, .· 
ce,PT8JllllI~ .BLlliOCin1l>le Ha. ..1a.uu1:ry. · · ·. ·· .:. :~-, ,:/' · 

'f .~ 

, ·p~y~i'a,r~ ABCcep~uu-·ony6m!m~s}a '.paoo'l'.BX:•• 
. ' . . 
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