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2. 

I. iloeTaHOBKa BOITp9J8 H KQ8TKaff eBOAKa peay~:&T8TOB 

By~eM paeeMaTPHBaT:& eynep~re6pu ~ H~ npoH3B~:&HHMH no­

.7.LfiMH xapaKTepHeTHIGI 0 ( B qaeTHOeTH, Ha.,n;. ITO..runviH ;:::: H (' ) 

HnE ~60~ HeHy~eBO~ XapaKTepHeTHKH OT~HliHO~ OT 2 H 3 

B oT~l!He OT aJire6p .1IH Heo~oMepHHe eynepaJire6pH JIH MoryT 

OO~~aT:& O.IUmM o6pa3yiOIItHM MeMeHTOM. ilpHMepoM MO.iKeT CJryJKHT:& 

BCffKaH eyrrep~re6pa JIH e eoOTHOllieHHHMH THTia: 

(3.ztee:& 00pa3Y'I<JI(HM SJieMeH'J'OM JIBJIJieTOH SJieMeHT !51 
) • 

!IpJ!Be,li8M ee .I(BYM!)pHyro pellJIJ131llJ,IIIO B JIBHei!Holl: anre6pe a~/_; I) : 
1' / o I). -6-=c1 o 

(no onpe~e~emno 

B pa3~~e 3 yKa3aHH Bee ~HeRHHe peaHH38nKH STO~ anre6pH. 

TaM ~e rro&aaaHo, qTo STiMH H o~oMepHHMH anre6paMH Heqepnu­

BaioTe.R: Bee eynep~re6pu .1IH e o~HM o~opo~NM o6pasymtHM Me-

MeHTOM. 

Bo3HHK8eT BOITpoe: ~IO.iK8T ~H eynepaJire6pa JlH pa3MepHOeTH 

6~:&me ~Byx nopo~aT:&e.R: o~M Heo~opo~HM MeMeHToM? 

OKasHBaeTCff, qTo ~H. Ilo&a :rvlbl He o6~~aeM Oim:eaHHeM Beex 

TaKIDC anre6p, Ho paeno~araeM npHMepaMH Ta.IGIX anre6p pasMep­

HoeTH 4 H 8 . Mx onHeamre npxBe~eHo B pas~e~e 4 .(tipRMepu Ta­

KHX anre6p 6o~:&lllHX pa3MBpHOeTe.ti ~aiOTe.fl B ,n;ono~He.IDimc). 



3. 

Tpm rrpxiBe.n;eHHHe Tal\1 "t!eTH_;>exMepHU:El aJire6pu H3oMo.P<l>HH 

·ao peaJmsaiJ;HH rue B t?'2 , 1) H {
7

(2, 2) pas.IDftiHH:. Ta11.1 JKe rro­

KasaHo, "t!TO 8-MepHM JIHH~~:tlliaJI aJire6pa B (-:(2, 1) 06Jia,n;aeT O.n;HHM 

Heo.n;Hopo.n;HbiM o6pasyroiiUIM 3JieMeHTOM. ITpHBO.n;HTc.rr cepH.rr MHOroMepma: 

peaJIH33IJ;B:H 8TOH aJire6pu :3 {/n ·> 1) {Ji 7;)) . ,I(aJiee Mhi rrpHBO.n;HM 

eme o.n;Hy 8-Me pHyro rro.n;an:r136 py H3 {
7 

( 2 , 2 ) . 
He Bee cyrrepaJire6 pH .1m: o6Jia,n;aroT O.n;HHM o6 pasYJOIUHM MeMeH-

TOM. HarrpHMep, TaKaJI rrpo1)TM a.Jire6pa, KaK f/f, I) He o6Jia-

;n;aeT Ta.KHM MeMeHTOM ( Clll. pas.n;eJI 5. I). HEKaiWJI TpexMepHM 

cyrrepaJire6pa Jlli He 06Jia,n;aeT O,I(HHM o6pa3yiOmHM MeM8HTOM. ( CM. 

pas.n;eJI 5.2). B pas.n;eJie 5 rrpHBo.n;nTc.rr PM KJiaccoB cyrrepaJire6p Jlli, 

KOTOpbie saBe,TI;OMO He 06Jia;~aiOT O.n;HOH o6pa3yiOII.\GH. B "t!3CTHOCTH, 6oJiee, 

'IeM .n;Byr.'lepHhiG cyrrepaJire6~)bi Jill C O.n;HOM8pHOM HJIH a6eJieBOH "t!8THOH 

'l8CT:&IO He o6JI8,I(3IOT CHCTeHOH o6pa3YJOmH,X, COCTO.Rll(8H H3 O,TI;HOrO Me-

MeHTa. 8TH H MHOI'H8 .n;pyrJie CJiyqaH o6~8,I(HH.ff8T yCJIOBHe 

, Z ( G's )- ueHTP [G1,r,GJ,r] c Z(Gc-) ~~-~ L::r (/ 
) 

IIpH BbiiiOJIH8HIDI, KOTOporo cyrrepru:rre6pa.; .JIE:-

G'~Gc~®G~- He o6Jia.n;aeT o6pasyiOIJ.UIM 8JI8M8HTOM (HaiipHMOp, 

rrp:vr IG· _ r· _l_ C') • .AJ:rrn6pu c o.n;HoMepHoli He"t!eTHoii qacT:&IO o6Jia­
~... ... c )Li1 J-' 

,I(aiOT TeM ~e CBOMCTBOM. 

06Jia.n;aiDie o6paSJJj()lltHH MeMeHTOM, ecTeCTBeHHO, HaCJie.n;yeTC.ff 

rrpn cpaKTOpHsar.nm. IloaTo~r BCRI<oe pacnmpeHHe cyrrepaJire6pH JIH 

C IIOMOIJ.t:&IO cyrrepaJire6phi HEl HMeKll.{eH o6pa3YJ<)mero MeM8HT8 Cal\10 

He o6Jia,n;aeT aJieMeHTOM TaHoro po.n;a ( eM. pas.n;eJI 5.3). 

C .n;pyroit CTO pOHU, IIj).rrMaJI CJ7MM3 cyrre paJire6 p, paCCMOTpeHHOro 

BUIIIe, THIIa 0 COOTHOilleHHeH 



4. 

He 06~~aeT O~M o6pa3~0~M M8M8HTOM (eM. pa3~e~ 5.3). Ha 

CTp. 38 IIpHBO,Il;HTCSi rrp:~Mep 6eCKOH8'UIOM8pHoii cyrrepaJire6pu 6e3 

o6pa3ynuero aneMeHTa. 

Mu He o6~~aeM rrpHM3paMH .oyrrepaJire6p Jill c o~HM o6pa3yro­

mKM ~OCT8TO'UIO 60~DillHX pl3M8pHOCTeH. ilpH OTKa38 OT ~eBOCTM 

rro~yqaeTc.R: PM rrpocTux IIJ>HMepoB ( eM. pa3.n;e~ 6): 

cymeCTByloT cyrrepaJire6pu lp0H3BO~DH0 60JIDillHX pa3MepHOCT8H C O~M 

o6pa3yromHM. Jho6a.R: cynepa[re6pa ( B qacTHOCTH, cyuepaJire6pa Jill) 

H30MOJXl>HO BK7la;nl888TCSI B cyrrepaJire6py C 0~ o6pa3yroiitHM. 

He~OCT8TKOM 9THX IIpHMepos C TOqKH 3p8HHSI Halli8H TeMH SIBn.R:8TCSi 

TO, qTo cpHrypHpYJO!.UHe TaM cyuepaJire6pu He SIBJimoTc.a cyrrepaJire6-

paMH Jill. 

0TM8THM, qTo OCHOBHOH Tpy~OCTDID IIOCTpoeHHSI IIpHMepoB 

cyrrepaJire6p C O~M o6pa3"YJCinHM MeMeHTOM SIBJISI8TCSI TO, qTo IIO~­

Mre6pa, IIOpoJK,IJ;eHHa.R: O;n;HHM M8M8HTOM MOJK8T 0Ka38TDC.ff He­

rpa.eyxpoBaHHOH. 

2. 0603HaqeHHSI H OCHOBHU8 COOTHOill8HHSi 

By~eM paCCl\18TpliB8TI: aJire6pu Ha,D; IIO~RMH Hy~eBOH xapaKTe PHC­

THKH ( B qacTHOCTH, H~ K H C ) :w:m H~ no~ neny~e-
' BOil xapaKTepHCTHKH, OT~ll'UIOH OT 2 H 3) 

By~eM Cq}IT8TD, qTo B ~oii H3 paccMaTpHBaeMUX cyrrepaJire6p 

BBe~eHa e,IJ;HHa.R: 6it7IHH8IDIEJI orrepai.J,HSI ;_-
1 

] 

(~1 
Anre6py ~ 6y~eM Ha~UBaTD cyrrepaJire6poii, e~H ona rrpe~cTaBHMa 

B BH~e IIPJIMOH C'JMMU CBOiX IIO.n;IIpOCTpaHCTB 

(qeTHOH H HeqeTHOi qaCTi:, COOTBeTCTBeHHo): 

( aneMeHT&, rrpnH~eJK~e l~-:­
RJIH (;' 1 H83l:ffia.IOT qeTHUMK 
MH HeqeTH&MH, COOTBeTCTB8HHO. 
Bee Ta.KHe aneMeHT& Ha3UBaroT 
o~ow.ltHHMil) ~ 



5. 

~ec:& c7( , p (: z 2. = fo l ~~} - K~I10 B~6TO~ ITO . MO.JlYJIIO 2 . 

( z~-= 2/;.z) . Cyrrep8Jlre6pa G ·-:: Gs 41 G-1 Ha3H-

BaeTC.ff cyrre p8.71re6 pol! .1In, e CJIH ;rr;r.a: JII06b1X ee o,IJ;Ho po,IUtax: 

aJieMeHTOB Cl , If , C BHIIoJIHmoTCR ToJK,7J;ecTBa: 

[ 
I ) ~{5 - J 

{l ') e J = - l -1 L t) c2 
(I) 

(2) 

- . /' /) 

I ,Q (' ~l ~ G ~ 

(o6o6meHH08 TOJit,11;8CTBO flKOdH) 

( yCJioBHMo.a: c"tUtTaT:o, 't!To (- 1) c> ~ j ) . 
BaJKHHM KJiaocoM cyrrepaJire6p JIH RBJIJnOTCR JIHHeHH:ue aJire6pH 

THIIa ~(Jn,) i7,) ( )7?'? f2 /; -.') , COCTO.fll.UH8 H3 B08X (trun) X (m rh) 
MaTpHu;. TYT 't!eTHI>IMH eJieMeETarvm .a:BJI.moToR Bee IvtaTpkii1,1I BJIU(a 

~!1 ~,__ 

}"1 {(~c)'! 0 )' 
0 i (~ :,'--



6 • 

. :'. / ) 

B aJire6pax f(/;)'1/zj BBO.n;HTC.fi 6:wmne:~Hrur orrepal.l;HR 

ROTOpa.FI ~.fi O~OpO~UX aneMeHTOB Y~OBneTBOpReT yanOBHRM: 

, eMH 

B 1!aCTHOCTH 

- He11eTHbl 

(TaR RaR xapaKTepHCTHRa 
OCHOBHOrO IIO~R He paBHa 2, 
TO STOT aneMeHT He 06R3aH 
paBH.fiT:OC.fi HJ~IO) 

I!o.!(llpocTpaHcTBO, HaT.fiHyTc e Ha MHOX\eCTBo A 6y,n;eM o6osHa­

'laTD 'lepea {A} . IIo,!laJII'e~py, nopollt,llei!Hyro MeMSHTOM j' 6y­

~MO~~~~:o~~3 )Jj . 
I1MeHHo o Taronc aJirec,pax rroitneT pe11:o HIDKe. 

TyT B03ImKaeT PM Tpy,n;HO<:Teii. HarrpHMep, He BC.fiKrur IIO,IJ;aJire6pa /~ 
cyrrepaJire6pbi (~) :: G-~-:; tj:) ~~, rpa.n;y:RpoBaHa, T. e. rrpe,n;cTaBmAa 

B BH,IJ;e 

IIycT:o cyrrepaJire6pa .1IH 

HO 

06WUIO paccMaTpHBaiOT Ta.EGie 
rro,n;a.rrre6pu cyrrepaJire6p JIH. 

• ,lleHCTBHTe~:OHO, 

, --(~ 
1 

( ] -:: - [ «: C2 J B CMY COOTHOIIIeHH.fi (I) 



7. 

(4) 

B ORHY OOOTHOilleHHH (I) E (2). 

leHOTBHTe~:OHO, TipHMeHRE OOOTHOill8HRff (I) H (2) TIO~yqaeM, 

't!TO 

c t, u, eV :: [ c t, 0, o -(lJt, t1)-=- .2 {«Jt:tO] 

TO eOT:O 

] 
·- I - /) /').., 

I ~ f. ~- . 
. 6 ~ t} -

H , Me;n;oBaTe~:oHo , L ( '> L , )_ 0 

( TaK KaK xapaKTepHOTHKa OOHOBHOI'O TIOJIJI He paBHa 3). A.HaJIOI'H't!HO 

,IJ;OKa3HBaeTOH BTOpoe paBeHOTBO. 

IToaTOMY B ;n;an:oHeHilleM MN 6y,n;eM nEoaT:o, HanpHr~ep, 't!To 

rrpH {/-:: 0 + e ( (( (· G ~,- } f/ f G> ) ·; 
() 

[J ~ L}Jl] :: [ ((; / t?, 0) 
OTMeTHM eme, 't!TO ueHTP aJire6pu A 6y;n;eM o6osHa'tlaT:o 11epes 

2(A) 
3. AJ.rre6p1I 0 O,IJ;HHM O.n;HOpO;r(HIDJI o6pa3.YJOUWM M8M8HTOM 

H me ~HHe:thtue pe aJIHSa@H 

OmioMepHHMH oynepanre6paMH H oyrrepanre6pa1m T:nrra 

A -: {ec ~ Ee { r? ~ a cooTaollleHrulMil 

[ tf, (;' ] = t1; ) ( il , f j "" 0 ( /-4 -:: { ~ f X ) 



He1ieprumaroTe.a: Bee HeHyJie:3He eynepaJire6pi:I .1IE: e O.IUIHM o,IUiopo.u­

HHM o6pa3yromHM aneMeHTOM . 

.I(e~eTBHTeJI:oHo, rryeT:; eynepaJire6pa .1IH 

8. 

- O,IUIO po,IUIIDI M8M8HT H 

't 6-JJ_, ··- -) I ' , - I "'- I v ' TQ 

rtir/J=ctto He"fieTeH, 

M8M8HT - 118'L'8H. 

37J:eMeHTJ:l _, 

[& 1 (!?, (1]] = [U /] l J. = [ct !'j; [ u J) :: 0 

(eM. (4)) H ,UaJiee, 0118B~~O, 11TO H ITpoR3BOJI:OHJ:le ITpOH3Be,UeHRJI 
I ~:; r... x ~ { a ~ r! J ,..,__ I~ TaKoro po.ua paBHhl HyJiro. : 1TaK, v<i ts J I 

YTBe~eHRe .uoKasaHo. 

! /I 
0TM8TE:M, "fiTO aJire6p:l THITa ~ 06Jia,n:aiOT H HeO,IUIO p0.IU1Wvm 

o6pasyroo.uiMH: 

ITpHBe,neM eme o~y p)aJIH3aUHID anre6p /~ B aJire6pax 

.&2.I) ; 



9. 

/ 

) (2 0 () _/_ ( 0 c) I 
ul)o tl -.=_ c_J <. ) ';;' 6 - J I 00 ,j () ~ 

\ 

Jier.Ko ormcaTL Boo6mn Bee JIIDiefuiue pea.zrHsamm aTHX aJire6p: 
') ' 

,wiSI IIp0H3BOJILHO~ aJire6pH -( (/7J 7 h ) BCJIKHH HelieTHbiH aJieMeHT 

t 0 r l: ( ] :: {.( ·f C ITO poJK,IJ;ae T ! e e f) 'J f !'·-I '-J 1-G aJire6 py::. 

A.HaJIOI"'ZliHO MOJltHO IIOCTyriH'~L 0 IIpOH3BOJILHOH cynepaJire6po:£1: .JlE:. 

IIycTL 

{( ---

1/1 

4. IIpHMepH c~mepMr~~6p JIH pasMepHocTe:£1: 4 H 8 c OJ!Hm~ 

HeOJ(HO OOJ!HUM 06 pa3Yl01IIDM MeMeHTOM 

:· -,, 1) 
4. I. IIo.na.zrre6pa :3 1 ( .4 ., -; 

/ " . 0) . \ I I 
/ ' ) ( ~~ .(' \~ 

/ ( (2 1 ~J 6 (- ! 
I 

:) ,J ~._) 

I 0 i l) q - {1 + t - ( () () \..-) 
() i 0 ('i 

·--
. C) (1 1) ;1 I \ ((2,·J) ( ,,; '--~ ., 

\ i () c.~ 



Tor.n;a (eM. rr.2) 

(no orrpe.n;e~eHHID) ~ 

-= [(- 0,1 ?) (2 0 L))-
0 0 J c_) c 0 
,.,) ,,,., ') - J 
' u ;_, ' ) /' ~ '­

' V L 

I C'~ X 
To ecT:o o\). 5 

IO. 

,-, (' 0 c) ')rQ () I) = /- () '? ~) (.) '~' j = 
'Uc_.J 1oo 

( 
o 2 u) 
u () 0 
0 () ...__) 

- -,2 {;' - {., 

.jl 
, Me.n;oBaTe~:OHO, li t 

, r.ue I< 
D u (' I ) HeKOTOpJ:rlt 8JieMeHT OCHOBEOro ITOJI.fi, - ,JJ,JI.fi IIOJiei1: {-.. .u I< -::: z 

lanee M3 8THX aJieMeHTOB ITOJiyqaeM 8JieMeHT 



(

1
0 0 ()) 
0 0 0 
L) - J o 

(rro orrpeEe~eHHro) . 

II. 

HTaK , IIO,!IaJire 6 pa { '( f'" co .11e pJlti'IT 4 JrnHe l!Ho-rre a aBI! CIDIIIlX 

Me MeHTa 

/! (OOi) . tf = 0 u i) 
> 1 ()c 

/' _ ( 2 0 D) _, (:0 ') , ). c( - , - _ . ::. _ I L> 
J ·1 ,) I? ~ ~ {

1 
() () i...J 

() (I L () -~ 0 

/ . ')( 

BIItmCJieHH.A: ITORa3biBaDT, 'ITO 3TO 6a3liC ~') j~ . BUITMIDDOTCJI 

CJI8EYIDmH8 COOTHOill8HHR: 

[a } c; _, J :: -2 rc 
,- ') j)J ""' L 6 ., (; _ = a_7 

I ' / 

(5) 
[- ({ ') t1 J :: 0 

} 
, L-(( -} , t J = o 
' / 



IIpnBe,neM He.nocTaiOOU13 BLIRJia,TI;Illi 

/J /)] /'\ /) 1 

() 1 j 0 1 · . - ). f:A • (1 _ ; (I o.· o . c) )' (/ u u . ,-) ) 
- r-.. oo:_) o O·:J -:::0 

,-) - ! 0 () - / (J 

: i-(? () ?) ( () 0 ·.j )' J 
,) 1.) ..__' ~ c cJ _) 

\ \.J :::;, 2 i () tj 

I2. 

) 

(
c) U \.))' ( L.! (:' i) 
() '--' ·J U' J • -' ') 
.__) - ,' 0 ( ) (_) :) ~ 

- (u -- l \)) - - - () 
r,) () '..) - \...' 

c) \.._) ~ 

( ? _?.O )] _ (1.0 () ~) ). 
'- ~) :) - (. ') ; ) 
.· I . ) '· "' ,; - u . ) __ -, 0 

\... ;(_ 



TaimM o6paaoM, rroJiy~eHa 'leTupentepHM cyrrepanre6pa JIM 

C O,I(FIHM o6p83YJOII.(HM 8JI8M8 ~!TOM ~)) 
__,.) c/ 

3Ta anre6pa ~) - paapelliHMa: 

13. 

/ 'X G IlycT:o { // 7 :: _ , T)r~a H3 COOTHOill8HMH (5) ITOJiyqaeM, 'ITO 
u 

C 1' J -= C G , C) -
( 1 a , a_, 't~ j 

G----1 (21 _ L-G, {r) c (1
) __ /[( f {_ 

~ ~ --) 7'·1] 
<) 

---r -, 
-r c 

- - ' - "\ I ,, , ) '' /1 ~ 0 G1 (3) L-G)' (2) c----·i (? )} - ./ ~- ~ ~~ J~ -
- I / - I L 

-y 
B TO JKe BpeMR anre6pa (5 He .FIB7I.FI8TC.H HHJI:OITOT8HTHOii: 

C:, ) -::- G ( ' ) ,-/' 7' J LG) ~~ 
I~ (( i/L 

- 'j' (_ / 7 (I J {) 1 j 

--,I 

Gc2) 'G', L ) I 

-1 
/". I 

(~(-7) J ~- (( ) t-1 } + 0 

G'cs l l
~-G /'"' -1 /' ~-, /-) 

'? l ( 2) } -= G ,(2 ) = G ('"') = ~ .. : l:J rk·) = , -

<f.upyrm.m peaJiuaammm sToii anre6pu Mil eme BcTpeTHMc.FI 

II03JK8 ( CM. IT. 4.2 H 4.~:). 



I4. 

4. 2. TIO,Ilallre6pa B / (J ' 2 ) 

8Ta a.JII'e6pa H30MOp{l)Ha ITp8,IJ;1I.II:Y'm8tl H peaJixi33l.W.fi ee Oti8H:b 

TIOXO:ata Ha rrpe,IJ;hi,lT,Yli~IO. TioarOl\IJY 0 Heitt MR 6y,IJ;eM I'OBOpHT:b n:paTI\0. 

IlyCT:O · {) f/2 1 2) 

I 
I 

) 
I 0 0 (l 

/] I I \.• 

( l -=- l (_) () L_) :) 7 . ') ") ') .) 

\o ~) (._J J 

Tor,IJ;a aHa.JIOI'PI'IIIO ITp8.IJ:li.Il:Y'm3MY 

(no orrpe,IJ;eJieiiHio) 
) 

(no orrpe,IJ;eJieHHIO) 
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11:3 IIpliB8,IJ;8HHOii Ta6JHUJ;bt ( fr.X.) BH.n;HO, "tiTO IIOCTpoeHHM 8-Mep­

Ha.fi cyrre pa.rrre6 pa .1IE , KaR n npe.nH.IJ:Yl.nasr no.naJire6 pa ns cf?' /) , 
He paspemMMa. 



5. 06 aJire6pax saBe.uoMo He HM:eiOJ1UIX o.rowro o6pasyl0lllero 

Me MeHTa 

33. 

(B aToM pas,n:eJie 6y,n:eM paooMaTPHBaT:o oyrrepaJire6pH pasMep-

HOOTH 6oJI:ome 2) • i-/';' G _, c / (c)- \ 
5. I. .A.7.Ire6 pH o yOJioB ~eM L G T 7 7/f J ::- ~ ::.\.> ) 

3To yOJiomte BosmrKae r, HanpHMe p, rWIH aJire6 p o [G~-
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G~1-] -= 0 

,UeifoTBHTeJI:oHo, rryoT:o {-G c , G 1]-= 0 , {/ f (;~- 'J t~ J (:~_ ((:;':; 
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CyrrepaJire6pH .1IH o yOJioBHeJ!l t
1_-G ~..-·-:- . G-~:;].:: o JierKo rro.n;.naroToH 

ormoanmo ( oM., HanpHMep, pa6oTy ... ;Uerr. 011:ffi1. BI-5-80-686) -

- 3TO Bee o·yrrepa.n:re6pH BH;~a (~ :: ();(i}G~1 ,lf ROTOPhiX 

G''o - aJire6pa JIH' [ c:5- ,' (~~ J = 0 ' ;rr,IDI JII06hiX 6~/{ (G~ 
[f (',l~7(('.J.IIoKaJKeM, 'ITO oyrreparr:~e6pH JIH, y.n;o:an:eTBOPm<l!Ule yOJioBmo 

! I;).'- '- v r {;(] ) G1 1] c;· z ( G c~) He o6Jia,n;aroT OHOTeM&m o6pasyro-

l 11\HX OOOTOSIIIUrX H3 O,n;HOro aiieMeHTa. 0.n;HOpO.n;HHMH o6pa3'YJ:OlllHME: 

omr He o6Jia,n:aroT, KaK OJie~reT Hs paooMoTpemrif pas.n;eJia 3. 

IIpe.n;rrOJio:atHM, 'ITO TaKM arr:~e6pa 



34. 

r.n;e 

narree, C IIOMOmbiD HH.I(yK~~ ITO KO~H'18CTBY rrap CK060K, MO~O ~er-

KO IIOK838Tb, 

MeMeHTa 9 
liTO Bee OCT 3.7IbHH8 IIp0H3B8,I(8HIDl, OKOMOIDmpoBa.HHiie H3 

G
. () - HyJIH. T') eCTb ,;~/f ~ lj!J'l ~ = {~~X , HO 

dc'n., ) ") i • I\W rrpHII.L7Iii K rrpoTE:Bope"t!Hro. YTBepxt.I~;eHE:e ,n;oKasaHo. 

Orcro,n;a BHTeKaeT, liT•) BCHKrui 6o~ee 'ieM ,n;BJMepHa.Fr cynepaJire6-

pa .1IH, y,n;oBJieTBOP.a:IOma.Fr .O/J;HOMy HS yCJIOBR~ 

( Gl; - a6e~eBa arrre6pa .JIH) 

2) (~ G -1 I G_;) -=- 0 
3) r-r, G.. 1 

L b c : ,_; 1 = 0 
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He IIOpO.iK,I1;88TC.Fr O,n;HHM M8M8HTOM. 

0TM8TRM eme K8K CJie.~CTBlie, '1TO cyrrepMre6pa (f '_;, /) 
(lieTHa.Fr qacTb ee - a6eJie3a) H cyrrepaJire6pu c o.n;HoMepHoit 'leTHofi 

qacTe:fii He o6Jia,n;aroT cHcTellia.Nm: o6pasymmmc, _cocr.rosmtmm H3 o,n;Horo 

9JI8M8HTa. B K8'18CTB8 rrp:mt!epa a.Jire6pa IIOCJie,n;Hero THIIa MOJKHO 

IIpHB8CTH aJire6pH reH38H6l3pra, T.e. aJire6pi:l THIIa 

- I I · [
-- J ") 1 

- 0 ( 1 (L ~ j 

!J ); -f 
) 



( 0 CTaJI:bHH8 rrpoH3B8,IJ;8IDIJI - HYJIM) 

5.2 . .A.Jire6pu C O,UHOrtepHOH H8l!8THOH l!aCT:biO 

ITpHMep TaRoii anre6pu: 

) {G6 I {, ) :: u 

' 1 

' ' ) I G1 j -:- (' 
"; .... 

1 I l -d I c} 1 : l' (OCT8JI:bHI:l8 IIPOH3B8,IJ;8HHJI - HYJIH) 

35. 

HHr~arm.s: c.me paJire6 pa ( 6oJie , l!eM ,UBY}iie pHM c o.IIHoMe pH oil 

.:.:.H.:::.8ll...:,;8:;;.:T:.:H.:.;:O:.::i1::.....:q;;::::a.:::.CT.::.::b::;;.:IO~-.::.:H_e_o.:::._6::;.;~Iauae T ITO pOMaiOIIIHM M8M8HTOM 

.UeficTBHTeJILHO, _ nyo'~:b 

# ') 
((rfn (_) > 2 

'/ :: (/ +kG' 
) 

C k r/ L-.: /J } -~ (? __ ; 

:.. r v. t , I< c· J -= o.~ 1.1 

[j )Cj-JJ) : ~~~ 

(:i J-1 ~ I l ~· ) L- !? ., ' 
) . 

, 
/1 -1 ; 

1 L I((; . /. t j J 

I ? ' ') -
- -r---- ,..- 7 

1 C 7../ r'l--- L ! J) -



A.HaJIOI'H'lliO H 

,-

L {fJ],P] ,, 
Kp8THO 

I 
I j 

I- I '1 

36. 

llOKCUKeM, 0- ITOMOliU)IO JIH,IIy.It!J;ID£,, liTO PI BC8B03MO.iKHhi8 IIpOPI3Be,II;eHH.ff, 

COCT8B7!8HHhie PI3 MeMeHTa ;· KpaTHhi ((,; 

ITpe,n;rroJIODM, liTO YJK'3 Bee TaiOite rrpoPisBe,n;eHPIH, B KOTopmc MeH:&-

'""' /! """:> " '1 
we !. h.__ CKOClOK ~ 17 r/ ) ) KpaTHhi L 1,1 • PaCCMOTPHM IIpOH3Be-

,I(8HHe , co,n;e I»Kamee 2 Vv o.It06o.rt, THrra /_"X- , L; J . ECJIH /\ H } 

IIpoH3Be,II;eHH.ff pacCMOTpeHH,)rO THIIa, TO r '>( , c, J : 0 • EcJIH TOJI&Ko .... 

O.n;HO PI3 HHX , paBHO } 
/' ,, 

\; 

, HaiipHMep \~ J} t TO 

{X 1 ~ J 'C CJ ; }1o {J •1 J ::: fc) J. { ; {il ti ·I] h ) l-{? ) t? ~ J 

- OIIHT:& KpaTHO 
/_J 

v/ .,, 

YTBep~eHHe ,n;oKasaHo. 

, KaK YJK8,. ClWIO IIOKa3aHO Billiie. 

:vis rroCJie.II;Hero YTBep.K,IJ;eHIDI H paccyJK,IJ;eHHM pas,n;eJia 5. I 

BhiTeKaeT, liTO 

TpeXMepHhie c.yrrepaJire6phi ::re o6Jia,p;aiOT czcTeMaMPI o6pa3YJOll1IDC cocToH­

HIDIMH H3 O.JlHOHO ·! M8M8HTa, IIOCKOJI:OKY BCH.Ka.ff TpexMepHaH aJire6pa 

G'-:: G)u fr) G~~ ;ItoJDitHa y,n;oBJieTBOPHT:& o.n:uoM.Y ns ycJioBH11: 

HJIH \:I (, Yf7, (C::~~.J) :: ';I 

I ~, 
11, I ( , 

c{ t Vlri l u- --1 1 -: ·1 HJIH 

5.3. PacmHpeHHH c noMom:oro cyrrepaJire6p He o6Jianaromax 

OnH!M OClpasymmRM aJieMeHTOM 

BcHKaH waKTOp-aJire6pa cyrrepaJire6pu 0 O.n;HHM o6pa3YJOIIU!M 

8JI8M8HTOM ,II;OJIJKHa OClJia,IJ;8T:& aJieMeHTOM T8KOro THII8: 
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eCJnt G'-: }f~ X :J /~ ) H 

- o6pas / B {/;~ . . 

Gi~~ ~ 0 J (' 
, TO 

0TCIO,IJ;a Bl!,UHO, l:ITO, eCJlli cyrrep8.7Ire6pa JIE: HMeeT cpaRTOp-a.nre6-

py He o6Jia,n;aromy:ro ITO.POJK,IJ;8JOIItiiM MeMBHTOM, TO H CaMa OHa He 06Jia,n;aeT 

TaKHM 8J.IeMeHTOM. B l:laCTHOCTH STO OTHOCHTCR K cynepanre6paM, pas­

JiaraeMUM B np.fiMYIO CYNJMY cyrrepanre::5pu .1IH n cynepaJire6pu JIH, He o6-

Jia,IJ;ai<llnei1: ITOp0JK,Il;aJ00tHM M8MeHT8M. B Ka"t:IeCTBe ITOCJie,lUIRX MO)KHO 
/) !··- ,-, 

B3RT:O, HanpHMep, aJire6pu HS pas.ne.TioB 5. I. H 5.2. TaR KaK [..,../(.c.<~(j 

a6eJieBa fV[re6pa, TO cyne paJired pa .1Iii c· 
MOJKBT 06Jia,n;aT:O O,IUmM ITO pOJK,IJ;aiOI.l{HM MeMBHTOM, e CJill 

MaJIOrH1:IHOe YTBepiK,UeHHe cnpaBe,If)IH30 H ,If,7I.ff TaR H83llB88MGro 

KBasnnpomsBo~oro H.neana 

''! /) (S,nec:o b. j - anre6pa Jin) Han)HMep, eCJIH (:; MHHHMaJI:OHoe 

crmHopHoe pacnmpeHHe a.nre6pu IlyaH.<ape, TO(/ 'j' HSOMo_M}Ha aJire6-

pe JIM rpyrrnll Jio peHn;a. no STOMY G- He o6Jia,n;aeT o,IJ;Hoi1: o6pasyro-

men ( HO MOJKeT 6HT:O 06Jia,IJ;aeT ,IJ;B~~; H3B8CTHO, l:ITO 06Jia,n;aeT 

'l'Pf3Mli) • 

3aMeTHM. "t:ITO np.a:Mrur cyMMa .IU3~1X c·yrrepaJire6p, o6Jia.naiOO.lHX nopoJK,IJ;a, 

IOO(HM 8J.I8MBHTOM MOJKeT H HB 06Jia,n;aT::, T8KHM MBMeHTOM. B Kal:leCTBB 

ITpHMepa paCCMOTpHM npRMYIO CyMIVIa .I(J3yx aJiredp yYAe paCCMOT.PBHHOro 

THIT8 ( OM. II. 3) 
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- HYJ.rn. IIoJiyqaeT-

6. Pgn KOOB8HHNX rrpHMepoB 

(CyrrepaJire6pi:l 0 O,I(HHM o6pasYJomHM 8Jl8M8HTOM, paooMaTpHBaeMI:le HIDKe 

He .aM.mOT o.f! oyrre paJire 6 parvm Jill) 

II pHMe p I . ,U7I.fi JII06l:lX )1 ) H 11..- ( . /h J )J -7; I ) }'/ ~ )'h ) 

csmecTByeT CJie~JiomM oyrrepa;rre6pa G1 
o o.n;HHM o6pa3YJOI!UIM sJieMeH-

TOM, 

, r,n;e 

(eo.JI:I Taoe HoMepa eoT») 

I 

j 
I 

(OCTanbHH8 l1poH3B8,Il;8HH.f! 

I ) f ( - -· };_) ' (,., ..... 
_-;:; () '-- V' L I I } ' ' I ' Yl 

, I 
(([ + I I 

0 ( 

( 

·-
<h 

:: I 

. . ( I 1 
t'-~- /l 



[ t"1 I ~z ] :: I{ z ) , • c 

To ecTL G ""lfS >< 

p' ]~ / 
) ;_• I /.-. - {I f'V> I 

IIpHMep 2. IlyoT:o .n;a.Ha oyrrepa.n:I'ec5pa Jill 

39. 

j} ~ ;J 0 (:f) /LJ-
7 

/~0--:. ~r?,;, · A.,~ 
1 

lh: j (/, 1 -A~t\ 

Onpe)(eJlliM cyrrepaJire6py G-: (;_: (-9 G~­ TaK: 

G' 0 = It ) c ~ : 1 /1, )(''/ ) . . . ' (:n, "' f 
ooxparum orre parr;mo B ;~) liOJIOJKl<M, "t!TO 

) /' - I ; !- ') 
l ( t I ( t - (.._ ( 

i C, + I i ( ( h" " IL 

0 } ~: )':.-, tIL 

,--) ,--,h 
I L - J 

(ooTan:OHHe rrpoHsBe.n;eHER -

IlyoT:o /' (l ,_; 

I~ . ') 

d 

., 
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,n;aJiee ITOJiyqaeM 8JI8M8HT1I 

t?t -: L- CL· I(:· "] } ( 
- 2 ) . -- . ) v~ 

~' roth I C· J ! 

IIOJiyqaeM, 11TO oyrre paJire 6 pa .1.W t4 B.EOia,n;LIBaeTOJI B oyrrepaJire6pH 
/" / "1 1)( G -:_ vi))/~ , npH11eM /1 c ~ {;~-;-- , ;1 /? (-c; 

llpHM8P 3. (OH HeMHoro BI:lXO.IJ;E:T sa paMIW Hal.llHX paooMoTpeHHH) 

BeoKoHe"tiHoMepH:ore oyrrepMre6p:or o OJ@HM o6pasyi9I.l@M MeMeHTOM. 

llyOT:O 

/} ( 
I ~:·~ ! . , , 'f 

i-"6':., r"'· J -- 0 , 
I \ - 'l 

) L • l '~ . I 
/ 

( l-:: I , 7. ) . . .. ) ) c tl, I t< J :- &? . ./ I (ooTaH:OHHe rrponsBe~eHHH - HY~) 

IIycT:o J -= i?, 
Tor,n;~·' . aHaJIOrH"tiHO rrpe,n;~eMY 

rrOJiyqae T c.a , 11TO (; -= .lj s x. 

IIpJIMep 4. IIpHMep oeoRoHe"tiHoMepHoiii oyrrepaJire6pH JIH c ,IJ;BYMff o6pa-

3YJOmliMii ( t( M 6-~ ) 

,- /") /17 L [..1 .:, ;: 0 
J } 

!-- " j ,- ') ] /] . q ; t /. ·:- - L f l I t; :: {/;· +-t 
) I . ' "\ 

I 



[ ();,-, C)/I J : 0 ( 1!3 rroCJie.IUiero yCJIOBIIJI BbiTeKaeT, 

RMeeT o,JtBoro o6pa3yi<Juero) 

OcTaJI:&H:ore rrpo:H3Be.n;e.HIDI - nyJIH. 

4!. 

He 

ITpoBepKa BUIIOJIHeHHR To~ecTEa RKo6H ~ 1POeR 6a3Hca 6e3 

OHO, O~eBH~O, B:blliOJIHReTCR, TaR RaR 

llpHMep 5. :SecRoHe~oMepnoe oc5o6rueHHe c.vrrepaJire6p:or rei13eH6epra 

- cvnepaJire6pa JIH 6e3 o,UHoro o6pt:.3~VIqUero 

G)-1 
I 

/1 /" J j 
) {~-"~ I ( ~· I ' ' ' ) (-'I I • . ' 

) 

/'\ 

I 1-, ,_. ) •. -

C(, <J l" : I, 7 I '· .... ' 
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, ooTaJI:OHHe rrpoHsBe.neHHR - HYJIII 

.llOIIOJIHeHM 

I) B Ka~o}i oyrrepaJireope .1IE oo.ne.PJIGITO.f.I rro,naJireopa o 

O,Il;HHM OOpa3YJOI!lKM MeMeHTOM ( Q.M. pas,neJI 3). O,UHaKO He BO.f.I.Ka.f.I 
·_,l.I.OJIJ.tfi~ OOJia,naT:o O,Il;H__QLQ_~it-/ 

rro.na.nreopa oyrrepaJireopaf Jill o o.n,tfc>li odpasyromeii; Jl:ooTaToliHo paooMoT-

peT:o lieTHyro qaoT:OG~ , HeKoTopoit oyrrepaJire6pH .1Il1 {;
1

=- --1JJ<~ 
MeHee Tp:m:BJIIaJI:OHoii rrp:mmp .naeT lieTupexMepHM aJireopa &~ {"J,·rnG~~ /P 
H3 pas,neJia 4. I, o6Jia,naromM O,Il;HOH o6pasyromei1. Ee rro,naJire6pa c;~ (r J 

HMeeT O,Il;HOMepHyro H81!8THYJO llaOT:O l[ IIOSTOMY He HM88T o6pasyromero 

MeMeHTa. 
' l ) X 

O,IJ;HaKO' IIP.f.IMOe CJiaraeMoe oyr:epaJire6pH c~:· -= ~jjS ,Il;OJDKHO 

o6Jia.n;aT:o o6pas·yromHM a.:n:eMeHTOM: 

II]lll: G : //(-1) g ) / : q ; v 

, OlieBH,Il;HO, qTo 
'\ l .~}X 

.• - I 'I /·-1 - .1) 

2) CBOHOTBO OHT:O oyrrepaJire6poi1: .1IH 0 O,Il;HOH o6pa3yromei1 

OlieBH,Il;HO OOXpaHHeTO.f.I IIpH illaKTOpH~auaH. 

3) O,IJ;HaKO , KaK IIOKa3 aHO B III iJIM:e pe H3 pas,neJia 5. 3 , 

II.Pf!MM OYMMa ,IJ;Byx oyrrepaJire6p o c,IJ;Hoi1 o6pa3·yromei1: MOJKeT He 

HMeT:O o6pa3~omero MeMeHTa. To eCT:O 9TO OBOHOTBO MOJKeT He 

ooxpaH.f.IT:OO.f.I rrpH paornHpeHE.f.IX. 

Ho IIpF!Ma.f.I Oyr.AMa ,IJ;Byx oyrre pa;; re6 p 0 O.IT;I:IHM 00 pa3yroi!lKM MOJKeT 

rropoJK,IJ;aT:oOB: "-o,lUDIM MeMeHTOM. ,I(E:itoTBHTeJI:oHo. PaooMoTpHM rrpHMyro 

oyr-ifMY 
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G' (}) CJ! , r.ne G' ll-MepHa.a: 

IIO,IJ;aJire6pa H3 (~(2 I -1) C O;UIHM o6pa3YJOOU!M M8M8HT01VI 

(eM. rr. 4. 4) !J -:_ ,';J + { .· , a G 1-= ;f t?'j x
1 
(t):/1} =t?' -.n;ByMepHaJI 

cyrrepa.n:re6pa JIJr. Tor.n;a (jp 1-= t) 1 ( T r/ 1

-- r; f / 1 
- o6pa3YJOll{Hi1: 

(~-

M8M8HT aTOM IO MepHOH aJ.Ire6p:u, ~~ar-t I-taK 

CJ '}'J ~ 

CJ·,rJ·'l J] 

T.e. 

T.e. 

) /' / J·~ I I )( 
L , z c- ,/'! . t 

J 
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rvru: nOJiyti:wru IO-MepHyro oynepaJJre6py. PaooMoTpeB npmzyro 

/ \ 

Toll lKe 8-MepHol! aJire6pu {; 
1 

( ( (?' () c (j. I!Jil! KaRol! JIH6o 

;n;pyroi1: oyne paJire6 p:bt C.,. 1 

o r ( . ( ) :- (_= , o o;n;HoMe pHoii aJire6-
, . l ') - . ,-><; 

poi1: n' e ~ no;ryqaeM erne PM npHM3 poB. EOJIB (y : 1J I~· , 

TO / ~> 1+\ ) (_) ~ -:: j. fl + (' l X , T a.R .RaE\ 
l:J 12:' . . ' J 7 

[G~N,'\ ~C'\f'>JvYJ :C(.(-)= C 
B ~aoTHOOTR, MH narryqaeM 9 -MepHyro aJire6py o o;n;Hoft o6pa3yroll{eft. 

4) Pa3pei.IIHMaJI oyrrepaJire6pa JIH o I - o6pa3,Y1011lei1 He pa3Jia­

eToJI B npJIMYIO Oyt'rMy. IIpRMM oyrvtMa ;~Byx pa3penm:MLIX oynepaJire6p 

Jill He MOJK8T UMeT:O o6pa3y:IOOtero MeMOHTa. B IIpOTHBHOM OJiytiae 3TH 

aJire6pu HMeJIH Obi B .Ra'!eoTBe @aRTop--a;rre6phl a6eJieBy aJire6py pa3-

MepHOCTH He MeHee ,JJ.Byx. 

5. HHKaKaJI JIRHemrrur o·yrrepaJirec pa .Jiu Ha,n; rroJieM xapaKTepHOTH­

KH 2 He MOJKeT o6;ra,n;aT:o o;n;HHM o6pa3JmmHM MeMeHTOM. EefioTBH-

TeJI:&Ho, eOJIR j =- ,;, 4 { ( -~1 - '!e'IHLIH MeMeHT, tf 
HuH MeMeHT) M8M8HT Ta.ROH aJire6phi, TO 

,- ~ ., ~ ...... ,,..,I 
1 '' l J [ /) 1j n f 1 

L J.) , :: ~ : (. -: t_ ~,o '6) :: o 
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45. 

ABTOp C<mTaeT CBOHM IIpH.fiTHLINI ,IJ;OJ:roM BIIpaSHT:b 6Jiaro,n;ap-

HOCT:b B.r. Ka,n;lmreBCKOMY sa MHHI.J;Im:poBcJme 9TOM pa60Thi, IO.A. Eax­

_Ty:pmzy H H..A. CMOpO,n;IDICKOM,Y sa BID'!Ma.F.lle K pa6oTe H UGHHhle OOBSTLI • 

.liHTepaTypa: 

I. V.G. Kaco Lie Superralgebras. Jdvanses in Mathematics 

26, 8-9 6 (I977). 

2. B.M. Jie6e,n;eHKO • .A.7Ire6pu cyrrepc:nvrrv1eTp:v.rti c sa,n;aHHofi 'leT-

Hofi 'laCT:Oro. nerroHHPOBaHHB.fi rry6~nKaiJ;n.fi OMHM, nerr EI-5-BQ-686. 


