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Self,-Cons-istent · Problem about Motion' of Cha:.rged 
Ellipsoidal Particle Bunches 

Motion of charged particle bunch (having the ellip
soid form and constant density) fn the external linear 
electromagnetic field is considered.It is shown that for 
the distribution functions,dependent only on the bilinear 
invariant of the motion equations, there exists no exact 
self-consistent. solution· of' the· problem. Ari approximate 
solution has been found as well as its connection with 
the moments of the distribution function. 
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B Ja.u.aY.ax O JJ.BU)KeHHH 3apH)KeHHhIX Y.aCTHU B 3JieKTpo

MarHHTHhlX .IlOJIHX JJ.JIH yY.eTa co6CTBeHHhlX no11efi npocT

paHCTBeHHo-orpaHHY.eHHhlX crycTKOB HCUOJ1h3yeTCH HX MO

.u.eJihHOC npe.u.cTaBJieHHe B BH)J.e 3JIJIHUCOHJJ.OB C IlOCTOHH -

uofi IlJIOTHOCThlO 3ap11.u.a 11 •8 •
91 . HacKOJihKO HaM H3BCCTHO, 

T04Horo peweHHH caMocor11acoeamwfi JaJJ.aY.u, .u.a1omefi cryc

TOK TaKofi Kott¢urypauuu, )J.JIH o6mero CJIY4~H HCT. PHJJ.OM 
aBT0pOB 6hIJIH npeJJ.JIO)KeHhl p·eweHHH e·ueKOTOphIX 4aCTHhIX 

c11y4a11x. TaK, a pa6oTe / 8 /,e cTauuonapHoM c11y4ac .u.1111 

cryCTKa B BHJJ.C wapa Hafi.u.eHO T04HOe peweHue. HMCCTCH 

TaK)Ke npu611u)Ke11Hoe peweHue .u.1111 oco6oro eu.u.a JJ.BH)Ke -

HUH 4aCTHU B • pae·uoMepHO 3apH)KCHHOM 3JIJIHUCOHJJ.C 191 . 
B .u.auuofi pa6oTe umeTCH caMocor11acoeauuoe peweHue 

B CJiyY.ae JIHHefiHhIX no11efi, KOTOpoe CTPOHTCH Ha OCHOBe UH

TC rpa11a JJ.BH)KCHHH - KBa.u.pa THY.HOH ¢opMhl cneuuaJihH0ro eu

.u.a B ¢a30BOM u·pocTpaHCTBe no MCTOJJ.HKe, npe)J.JIO)KCHHOH• 

O.H.JlpKOBhlM /2/. 
OKa3hIBaeTcH, Y.To no11yY.HTh ¢YHKUHJO pacnpe.u.e11eHu11, 

COOTBCTCTBYJOLUYJO 3JIJ1HUCOHJJ.Y C. IlOCTOHHHOH IIJIOTHOCTblO 

3ap11.u.a, B K11acce ¢YH~Uuii, jaeut-mux ~OJihKO OT o.u.Horo 

0HJIHHeHHoro HHBapuaHTa, HCJih3H. 

Ilpu annpoKcu~auuu co6cTBeHHhlX no11eii cryciKa 11u

HefiHhlMH IlOJIHMH caMocor11acoBaHHaH JaJ].aY.a CBOJJ.HTCH 

K peweHHIO CHCTCMhl o6hIKHOBCHHhlX .u.u¢¢epeHUHaJihHhlX 

ypaBHeHHH, · onpe.u.eJIHJOLUHX )J.BH)KeHue cryCTKa 3JIJIHilCOH -

.u.aJihHOH ¢opMhl. BhIHCHHCTCH CBH3h MC)KJJ.Y 3THMH ypae

HCHHHMH H CHCTeMOH ypaBHCHHH )J.JIH IlOJIHhlX MOMCHTOB 

¢YHKUHH pacnpe.u.eneHHH B ¢a30BOM npocTpaHCTBe. 

3. 



1. CaMoco2/laco6aH1taJ1 3aoa'-la o 06UJ1Ce1wu 

pa6HOMepHO 3QPJIJ/CeHH020 3./1/lUncouod 

60 6HeUJHUX 3/leKmpOMQ2HUmHb1X no/lJIX 

Mhl 6y,IJ,eM paccMaTpHBaTh ,Il,BH)KeHHe 3apH)KeHHOro 

crycTKa B co6CTBeHHOH CHCTeMe KOOP,Il,HHaT, CBR3aHHOH 

C ,Il,BH)KeHHeM u;eHTpa Mace. ,l],BH)KeHHe lJaCTHU B TaKOH 

CHCTeMe npe,D,nonaraeTCH HepenHTHBHCTCKHM. ,l],HHaMHKa 

cryCTKa c ytJeTOM ero co6CTBeHHhIX nonen ,IJ,aeTCH CHCTe -

MOH caMocornacoBaHHhIX ypaBHeHHH Bnacoaa131. B cnyqae, 

KOrJJ,a 3neKTPHlJeCKOe none IlHHeHHO 3aBHCHT OT KOOp,Il,IIHaT, 

a MarHHTHOe - TOilhKO OT BpeMeHH, ypaBHeHIIH ,Il,BH)KeHIIH 

lJaCTHU H KHHeTHlJeCKOe ypaBHeHHe ,Il,IlH ¢YHKUHII pacnpe

JJ,eneHHH f MO)KHO npeJJ,CTaBHTh B CHMMeTpHlJHOM OTHOC11-

TenhHO KOOPJJ.HHaT x H cKopocTen v BHJJ,e: 

dy 
-- = A y /1/ 
dt 
Jf a7- + y* A * v ( y) f = O. /2/ 

B ypaBHeHHHX / 1/' /2/ npHHHThl cneJJ,yIOII.J;He o603Ha -

lJeHHH: (!) - BeKTOp B ¢a30BOM npocTpaHCTBe Koop-

,Il,HHa T H cKoJocTen, v (y) - JJ.11¢¢epeHu;nanhHhIH aeKTOPHhIH 

one pa Top C KOMnoueHTaMH 'y . (y) =-a-, 3HaK ( *) 03HatJaeT 
l Jy j 

onepaumo TpaHcnoHHPOBaHHH MaTpHu;. 3neMeHThl MaTp11-

• Uhl A Bhlpa)KaIOTCH qepe3 BHellIHHe nonH H $YHKUHIO pac -

npeJJ,eneHHH H 3aBHCHT TOilhKO ·oT BpeMeHH. 

,l],nH HaXO)KJJ.eHHH perneHHH caMocornacoaaHHOH 3aJJ,atJH 

npHMeHHM MeTOJJ., pa3BHThIH JJ.IlH nnueHHhIX CHCTeM O.11.Rp

KOBhlM /2/ H OCHOBaHHhIH Ha HCnonh30BaHHH H3BeCTHhIX 

6HnHHeHHhIX HHBapttaHTOB CHCTeMhl / 1/. 
EcnH ¢YHKUHH TJ (t) - npOH3B0IlhHOe pemeHHe CHCTeMhl 

ypaaHeunn, npncoeJJ,HHeHHOH K /1/, 
dr, 

--,,,-A*r, 
dt ' 

TO, cornacHo 14( npoH3BeJJ,eune 

y*( t)r, (t) = const 

4 

/3/ 

/4/ 

., 

I\, 

,-\ 

eCTh nHHeHHhIH HHBap11aHT CHCTeMhl / l/. Ha ero OCHOBe 

MO)KHO nocTpOHTh 6HnHHeHHhIH HHBapHaHT 

( y * T/ )( T/ * y) = y *By = I = const , /5/ 

rJJ,e B=r,(t)r,*(t ). ,l],tt¢¢epeuu;HpyH MaTpHUY B no BpeMeHH, 

nonyqaeM ypaaueutte 

_dB= -A*B -BA. 
dt 

/6/ 

Mo)KHO noKa3aTh, 'ITO ecnH np0113BO_IlhHa5_1 MaTpHu;a 

B YJJ.OBneTBOpHeT ypaBHellHIO /6/, a y - eCTh perneuHe 

CIICTeMhl / 1/, TO y *By =I - eCTh HHTerpan CIICTeMhl / 1/. 
Pa3611BaH nepeMeHHbJe B ¢a30BOM npocTpaHCTBe y na 

KOOp,Il,IIHaTbl x II CKOPOCTII v, HHBapHaHT /5/ MO)KHO 

3an11caTh B BIIJJ,e: 

I = v * S v +- 2 v *P x + x *Q x , 

rJJ,e s , p ' Q - CIIMMeTpll'-IHhJe MaTpHUhl H 

B = ( Q p ). 
p s 

/7/ 

/8/ 

l13BeCTHO, ,'ITO pernen11e ypaaneHHH /2/ MO)KHO npeJJ,· 

CTaBIITh KaK qJYHl\,UlllO IIHTerpanoB CHCTeMhl / 1/. CneJJ,yH 

pa6oTe 121 , 6yJJ.eM 11cKaTh pernen11e ypaanen11H /2/ B a11JJ,e: 

f =<ll(I). /9/ 

TorJJ,a nnoTHOCTH 3apHJJ,a p II TOKa J • B crycTKe 
l 

3ailHllIYTCH KaK 

P"" e J <ll (I)dv
1
dv dv , 

2 3 

j i =C f vi <ll (I) dv 
1 

dv 
2

dv 
3

. 

/10/ 

,l],nH Toro lJT06hI npoeeCTH IIHTerpnpoBaHHe B / l 0/, 

YJJ.06HO nepeHTH OT nepeMeHHhlX V' K HOBhIM nepeMen

HhlM/2/: 

-I 
z = L V + p L X. 

s si i i j is j 
L-L=S, /11/ 
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npu '.HOM HHTerpaJI )].BH)KeHmI /7 / npHHHMaeT BH)].: 

2 l=Z + x.G .. x., 
S I IJ J 

r)].e 

/12/ 

G=Q-PS- 1 P. /12'/ 

JIKo6uau nepeXO)].a OT nepCMCHHhIX v K z eCTh 

I cJ(z, ,z2,····,zn) 
<I( v

1
,v

2
, •... , vn) 

I = l.L · I = Is I½ 
SJ ' 

/13/ 

u nJIOTHOCTh 3ap11)].a /10/ c y'-leTOM /12/ H /13/ paBHa 

p=..£..½ f <l>(z 2 +x. G .. x. )d:Jz,, /14/ 1s1 2 S I I J J , 

IlepeXO)]. K cq>epH'-ICCKHM KOOp)].HHaTaM B npocTpaHCTBC z 
s 

u mnerpupoBanue no TenecnoMy yrny B /14/ )].a10T: 

217e f"" ½ p=~½ <l>(T+x*Gx)T 2 dT 
1s I i o . 

/15/ 

Mhl 3HaeM, '-ITO JIHHCliHOCTh co6CTBeHHOro 3JICKTPH'-ICCKOro 

non11 06ecne'-lunaeTc11 e cny'-lae, Kor)].a Jap11)KeHHhIH cryc

TOK npe)].CTaBJifleT co6oii TpeXOCHhIH 3JIJIHilCOH)]. C IlOCTOflH

HOi IlJIOTHOCThlO 3ap11)].a 

P= 3eN_IGI½ a (1-x*G(t)x), 
417 

r)].e 1 x > 0 
a(x)"' I ' 

0, X < 0 

/16/ 

- C)].HHH'-IHaH CTyneH'-la TaH q>yHKI.(Hfl, N - IlOJIHOe '-IHCJIO 

'-laCTHI.( C 3apH)].OM e , G i k ( t) - npOH3BOJihHafl, 3aen

CHII.(aH OT epeMCHH,' CHMMCTpH'-IHaH MaTpnu;a C IlOJIO)KH

TCJihHhlMH co6CTBCHHhIMH 3Ha'-leHHHMH. 

)],JIH caMocornacoeaHHH Ja)].a'-IH neo6xo)].HMO npnpae

HflTh IlJIOTHOCTH /15/ H /16/. B pe3yJihTaTe IlOJiy'-laCM HH

TerpaJihHOC ypaBHCHHC )].JIH q>yHKI.(HH <l>, KOTOpoe CBO)].HT-

·.6 

t 
·, 

A\ 
V' 

CH K ypaBHeHHIO A6eJIH. PewenneM 3TOro ypaBHeHHH HB-

JifleTCH q>yHKI.(HH * 

151½ <l> (I)= 3N!GI½ ( o (1-1) _ J. a(l -1 ) ), 
4 17 3 v1=r 2 (1-1)3/2 /17/ 

KOTOpa11 npHHHMaeT OTpHI.(aTCJihHhle 3Ha'-leHHfl B o6JiaCTH 

Os I:; 1 H, CJie)].OBaTeJihHO, He YAOBJICTBOpHeT Tpe6oeaumo 

IlOJIO)KHTeJihHOH onpe)].CJICHHOCTH, npe)].bHBJiflCMOMY K q>yHK -

l(HH pacnpe)].CJICHHH. IIocKOJihKY peweune ypaBHCHHfl A6eJifl 

e)].HHCTBeHHO :5/ , Mhl npHXO)].HM K BhlBO)].Y O TOM, '-ITO, 

B0061l(e roeop11, B KJiacce q>yHKI.(HH, 3aBHCHII.(HX TOJihKO OT 

6HJIHHCHHOro HHBapnaHTa /5/, He Cyll(eCTBYCT peweuuii, 

COOTBCTCTBYIOII.(HX paBHOMepuo 3apfl)KCHHOMY 3JIJIHilCOH)].y. 

IlonbITKH peryJiflpH3al(HH 3a)].a'-IH C IlOMOII.(blO annpoK

CHMal(HH CTYilCH'-laToi q>yHKI.(HH HenpephIBHhlMH q>yHKI.(HflMH 

BH)].a 

a(x)=lim[..!_ +..!. arctg(ax)J 
a-->o0 2 17 

" ax 
1 . 2 -x 2 

/18/a(x)=-hm [l+-;::::f e dx] 
2 a-->o0 Yrr 0 

C l(eJihlO IlOJIY'-IHTh npu KOHe'-IHhlX a IlOJIO)KHTeJihHO onpe -

)].CJieHHYIO q>yHKI.(HIO ¢ (I) npHBO)].flT K MaJihlM 3Ha'-leHHflM 

napaMeTpa a ·n, TJI.KHM o6pa30M, K MC)].JieHHO cna)].alOII.(HM 

pacnpe)].eJieHHflM nJIOTHOCTH 3ap11)].a. 

,l].OBOJihHO xopowyio annpOKCHMal(HIO K paBHOMepuo 3a

Pfl)KCHHOMY 3JIJIHilCOH.l1.Y )].aeT q>yHKI.(Hfl pacnpe)].eJieHHfl 

f =~IBI½ a(l-i), 
8 17 2 

/19/ 

KOTopoii COOTBCTCTBYCT IlJIOTHOCTh p - y 1- x *Gx a(l-x*Gx). 
Co6CTBeHHhIC non~ 3JIJIHilCOH)].a C TaKOH nno;rnoCThlO 

6JIH3KH I< JIHHCliHbIM no BCCMy o6beM:y H .TOJihK.O K Kpa10 

pa3JIH'-1He e noJIHX )].OCTHraeT 40~. B )].aJihneiiweM 6y)].eM 

paCC'-IHThlBaTh co6cTBCHHLie IlOJIH,· IlOJih3YHCh IlJIOTHOCThlO 

3ap11)].a /16/, r)].e MaTpnu;a G onpe.nenemr<l>opMynoii /12' /. 

* Ilo)].oonoe pewenne, aa.naqn o qiyHKUHH pacnpe.neneHHH 
B CJiy'-lae paBHO,Mepno ,3apH)KCHHOI'0.,3JIJIHilCOH)].a 6hIJIO nony
qeuo C.E.fy6unwM. 
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HattAeM TOKH B crycTKe no 

BeJIH'IHHY V. H3 qiopMyJibl / 11/ 
qiopMyne / 10/. OnpeAeJIHH 

I 

-I 
V = L 

i is 

-I 
z +fl.kxk,fl.k=-S .. P.k 

S I I JI J /20/ 

H Y'IHTbIBaH, 'ITO HHTerpaJI OT He<J:eTHOH qiyHKQHH B CHM

MeTpH'IHbIX npeAeJiaX paBeH Hymo, noJiy'IHM 

-I 2 3 . 
i-=~f(L. z +n.kxk) <t>(z +x.G .. x.)d Z=fl. X.p./21/ 

I Is 172 IS s I s . I IJ J s 1k k 

KaK BHAHO H3 nonyqennoro BbIPa*eHHH AJIH nJIOTHOCTH 

ToKa, MaTpnqa n ik onnchrnaeT BpaIQenne crycTKa KaK qe -

noro. 

Co6CTBeHHbIMH MarHHTHbIMH noJIHMH MO*HO npene6-

pe<J:b npH nepeJIHTHBHCTCKHX CKOpOCTHX epaIQeHHH, T .e. 

npn BbIIlOJIHeHHH ycJIOBHH · 6 . 

maxjn ikx kl« 1. 

,UJIH BbI'IHCJieHHH co6cTBeHtthIX :rneKTPHYecKHX nonen 

BOCnOJib3yeMCH Bblpa*eHHeM AJIH noTeHQHaJia noJIH BHYTPH 

paBHOMepHo 3apH*ennoro TpexocHoro 3JIJIHncoHAa B cny

yae, Kor Aa OCH KOOPAHHa T ( s I , s 2 , s 3 ) COBnaAaIOT c ero 

rJiaBHbIMH OCHMH JI/: 

M 2 2 2 2 · 2 
U = --} [y (s 

1 
+s 

2 
)-N( s 1-s 2 )+(1-M) s 3 ]. /22/ 

EcnH a
3

> 5a 1 , a
3

> 5a 2 , TO c 6oJihllIOH TOYHOCThIO M=l, 

aN=_!_ 
2 

~-- , rAe a I ' a
2 

H a 
3 

- nonyocH 3JIJIHnCOHAa, 

npHYeM a3 COOTBeTCTByeT nanpaBJieHHIO' 8 3 · 

TaKHe YCJIOBHH o6bI'IHO BbIIlOJIHHIOTCH B 3aAaYaX Teopnn 

YCKOPH_TeJieH. Ilpn 3TOM BMeCTO /22/ MO*HO noJib30BaTbCH 

npH6JIH*eHHbIM Bblpa*eHHeM AJIH noTeHQHaJia 

2 2 
U=-~ s1a2+s2a1 

2 a I+ a2 
/23/ 

IlpH, ABH*eHHH cryCTKa C ycKopeHHeM w, B TOYHOe 3HaYeHHe 

-noTeuqnana· AOJI*Hbl AaBaTb BKJiaA 'IJieHbI, CBH3aHHbie C 

HeHHepqHaJibHOCTblO CHCTeMbI. MbI 6yAeM npene6peraTb 

8 

TaKHMH A06aBKaMii K noTenqnany' CYHTaH BbIIlOJIHeHHbIM 

YCJIOBHe -' 7 ,' 

2Wa3 « 1. 
~ 

/24/ 

,UJIH Toro 4T06bI nOJIY'IHTb Bblpa*eHHe AJIH noTeHQHaJia 

npH npOH3BOJibHOH OptteHTaQHH nonyocett 3JIJIHnCOHAa OT

HOCHTeJibHO KOOPAHHaTHbIX ocen, HCilOJib3yeM Bblpa*eHHe 

/23/ H npoBeAeM ABOHHOe npeo6pa30BaHHe KOOPAHHaT. 

BnaYaJie npeo6pa3yeM KOOPAHHaTbl s k TaKHM o6-

pa30M, 4T06bI B HOBOH CHCTeMe IlOJIYYHTb 111ap. JierKO BH

AeTb, YTO HCKOMOe npeo6pa30BaHHe eCTb rk=Sk/ak /Tor

Aa nJIOTHOCTb p~a(l-r~ ) /. ,Uanee npHMeM: 

r =A x, A A =G 
ki k ke je kj /25/ 

B pe3yJihTaTe nony'IHM 3JlJIHnCOHA, KOTOpbIH B KOOPAHHa

Tax xi 3aAaeTCH qiyHKQHett G ik ( x *Gx ..::- 1 ) . IloTeHQHaJI 

noJIH BHYTPH ~aKoro 3JIJIHnCOHAa C noCTOHHHOH nJIOTHOCTblO 

3apHAa p paBeH # 

p al a2 
V=-- --- I a.Ak. A .. xkx. 

2 a1+a2i=I,2• i JI J 
/26/ 

113 qiopMyJibl /26/ nonyYaeM co6CTBeHHOe 3JieKTpn

YeCKOe none BHYTPH crycTKa 

Ee= pal a2 I aiAki Aji xj 
k a 1+ a 2 i=l,2 

C 

fJkjxj 

IlpeACTaBJIHH BHellIHHe 3JieKTPH<J:eCKHe 
·EBH _ &BHx ➔ 

nonH B BHAe k - k· . , H =( H 
1

, H 
2

, H ), 
V J J 3 

noJiy'IHM HBHbIH BHA MaTpHQbl A 

/27/ 

H MarHHTHbie 

C y<J:eTOM /27 / 

9 



0, 0, 0, 1, O• 
' 0 

0, 0, 0, 0, 1, 0 

0, 0, 0, 0, 0, 1 
A= I I , /28/ 

L- \.- C 

H:f -H l<J I I ' l•' I 2 ' l" 1 :1' O, 
2 

J: C r..~ 
0 ' HI \•> l'J 

l"2:1'-H:1' 2 f' 22' 
• C C t~ H -H 0 l<1 l<1 

:11 '. :12' :1:1' 2 ' I' 

r..~ r..~ <" c- Bil 
. r.n.e BBe.[l.eHO o6o3Ha4CHHC l."ik =l'l ik +v> ik 

TTocKOJlbKY . BeJIH4HHbl $i\\ B cpopMyne /27 / onpe.n.eneHbl 

4epe3 KOMnoHeHTbl MaTpHUbl G, T .e. B KOHe4HOM C4eTe 

4epe3 :rneMCHTbl MaTpHUbl B, TO ypaBHeJrne /6/ BMeCTe 

c onpc.n.eneHHHMH /25/, /27/ H /28/ npe.n.cTaBnHeT co6oi 

np06n0me11uoe caMocornacosau11oe ypaBHenue, oripe.n.ennw

lll_ee JJ.BHmeHHe crycTKa B BHJ].e 3JIJIHncou.n.a. TaKHM o6-

pa30M, ciMotnrnacosaHHaH Ja.n.a<Ia o .n.00meu00 ~rycTKa 

B .JIHJieii1hJX BHCllIHHX noJIHX CBOJJ.HTCH K perneIIHIO CHCTeMbl 

o6bJKHOBCHHblX .n.ucpcpepeuuHaJibllblX ypasueuui. 

2. CucmeMa ypao11e11uu 611J1 MoMeumoo 

• 
PaccMaTpHBBH cpyHKUHH pacnpe.n.eneHHH, OTJIH4Hhle OT 

HYJIH B KOHe<Iuoi o6nacTtt cpa300oro npocTpaHCTBa /nu6o . . 
HHTerpupyeMbie C npOH3B0JlbHblM CTCneHHblM BeCOM no 

BCeMy cpaJOBOMy npocTpaHCTBy/, MOmHo BBeCTH nonuwe 

MOMeHTbl cpyHKIJ.HH pacnpe.n.eneHHH' T. e. MOMeHTbl no BCeM 

cpa30BbIM nepeMeHHblM. 

I-fa KHHeTttlJeCKOro YPBBHeHHH /2/ MOmHO nOJIYlJHTb 

11.enolJKY 3auennHwmuxcH ypaBttettui JJ.JIH BBe.n.ettHhlx rion

HbIX MOMeHTOB. B cnyi.me JIHHeiHbIX nonei 11.enotJKa pac -

na.n.aeTCH Ha ypaBHCHHH J].JIH MOMCHTOB o.n.uoro nopHJ].Ka. 

TaK, HanpttMep, MOMCHTbl nepBblX.JJ.BYX nopHJJ.KOB 

I ' M = I y f dy ' 
II 

M =fyy*fdy. /29/ 
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y.r(OBJICTBOpHIOT B(2JIC.r(CTBHC /1/ ypaBHCHHHM: 

·dMI I _ =AM 
/30/ 

dt 

dM II · II II A* __ =AM +M · /31/ 
dt 

I-fa ypaBHCHHH /31/ CJIC.r(YCT, lJTO MBTPHIJ.a (Mn ):-I o6paT

Ha.ll MaTpHue MOMCHTOB BToporo nopH.r(Ka M11 , y.r(OBJICTBo-
. . . ' . 

pxeT ypaBHCHHIO 

d}~II)-I =-A*(MII )-I -(Mll )-I A, /32/ 

KOTOpoe COBna.n.aet no cpopMe c ypaBHCHHCM /6/ ,I:(JI.ll MaT

PHIJ.hl B. 3To 03HatJaeT, lJTO C TOlJHOCTbIO ,I:(0 lJHCJICHHOro 

MHO)KHTenx B coBna.r(aer c ( M 11 )-1 • 
~JI.ll npOH3BOJibHOH cpyHKIJ.HH pacnpe,I:(CJICHH.ll no MaTpH-

11.e MOMCHTOB BTOporo nop.ll.r(Ka MO)KHO nocTpOHTb rHnep-

3JIJIHnCOH,I:( B cpa30BOM npocrpaHCTBe' npH6JIH)KaJOI.UHH pe -

aJibHOC pacnpe,I:(eJICHHC, a ero npoeKIJ.HIO.B KOH!pHrypauHoH

HOe npocrpaHCTBO HCnOJib30BaTb ,I:(Jl.ll HaXO)K,I:(CHH.ll co6-

CTBCHHbIX nOJICl{', npe.r(nOJiara.ll nJIOTHOCTb 3ap.ll.r(a nOCTOHH

HOH no o6neMy. 

YtJHThlBa.ll nonytJCHHhlC noJI.ll B MaTpHIJ.C A,onpe.r(CJI.llro

lUCH ,I:(BH)KCHHC lJaCTHIJ., Mbl npHXO,I:(HM K caMocornacoBaH

HOH npH6JIH)KCHHOH 3a,I:(alJe O JJ.BH)KCHHH 3ap.ll)KCHHOro crycr

Ka. 

ABTOpbl npH3HaTCJibHbl H.lO.Ka3apHHOBY 3a none3HbIC 

3aMetJaHHH H nOMOlUb B pa6oTe. 
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