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BBE.llEflliE 

Hacrosmaa paoora I) nOCBffII{eHa no.nyqemm T01JBHX pememm AI -COJIlI

roaaoro TRIla B cxeae enaaoro orracaaza .rtBYM~PHHX KHTerpm:pyeMHX MaCCIDl
HHX Mo~e~eH p~RBRCTCKOH TeopHH noXff (CXEOll) Ha HY~eBOM ~OHe B B~
He.fuIIeM - HeBHpOJK,D;eHHOM St (2}' (C) - cayxae.: Kparxos onacaaae cxesa, 
oXBaTHBaromeH c e~oH T01JKR speHRff Bce MaCCHBHHe pe~THBHCTCKRe HH
TerpnpyeMHe CHCT~MH (KaR CK~HHe, TaK II cnaaopaaa) conepzarca B pa
ÓOTax O.IJ;Horo lIS aBTOpOB /4,5/. (EesMaccoBHe CHCTeMH ÓUYlH .n;eTaRDHO HSY
lJeHH Baxapoasa II MRxafuroBID1f /1,2/). OTnpaBHO~ T01JKOtf H.BJI.HlDTCH ypasae-
HRff 3axapoBa-illaóaTa ~ peJ1ffTHBHCTCKoro C~a.H (1.1) B HOBOH, !Eeyro~

HOi! K~ÓpoBKe (aTo - IJ;eHTPn/HHH nyHKT CXEOII) , aBTOMaTH1JeCIW rapaara
pyrome~ HEHYID ~arpaHXeBocTD 5/. 

BaArHIDi: C.nytIaii BHpOJK,IJ;emm B CXEOn npzaonar K ,IJ;BYMeplI30BaHHIIM IJ;elIOq-
RaM To,IJ;H, KOTopHe Ó~ Hcc~e.n;OB~ MKxaanoBHM, O~rnaHe~ II rrepe~oMo

BHM /6, 7/, ~OP.1UI H I'HÓÓOHcOM /25. (rrep,Ho,IJ;H1JeCKHe), a Ta.K:ite JIe3HOBI:lM
 

II CaBaRDeBHM (HeSaMKByTHe IJ;erro~, /8/). HHEe paccMaTpHBaeTcH HeBHpOz

. -...n;eHHHÍÍ CJIY'laH. 

OTIIpa.BJIIDICD OT OÓmeM JlliHeHliOH 2X2 MaTpwmoil sa,n;a1IH (L I), MH IIO.n:y

qaeM clIcTe~w AEYX no~eM (~, Toq-He.e, O~OIIapaMeTpHqeCKOe ceMe:f1cTBo I' 
RBJmÓPOBOlIHo- 8KBlil'BaJIeHTRllX cHcTeM). KOTopHe MO.1KHO C1JHTaTD crraaopaaaa, 
3TY' MO,IJ;e~ MH óy.n;eM· aasaaars "cacreaoã comer-c nO~ruKeHRH:, CBJI3aH

'moa c anrecpoã ~::: slo J ~) " , HJm npOCTO "-:t - Cl'ICTeMoH". Ee JIer- . I 
KO	 MODO rrepe~OPMYJmpOBaTb B TepMmIax .TI.BYX KOMMeKCHl1X CR~HI:DC no
~e~. B Ka1JeCTBe pe~ ~ - c:aCTeMa co.n;ePEET ~aK ~3EeCTHHe Mo~e~ . 

"alUI8,Icarc MaCC1iBHaa MO.n;8JID THpPHHra 11 .ROMIIJIeRcÍwe ypasaeaae Sin.e
~Ol[,cLoit,"), rax .il nosue , B T. q-. BTOPY1O MaCCHBI-IyID cnaaoprryn Mo,n;e~ H 
laBH8HHe O( I, I) slite- G-O't"O~. 

r~BBHa.H neJTh HacTo~ei1 paÓoTH - .n;onOXHHTD pery~HYID cxeMY nOCT-
IJ	 eHRff HRTerpnpyeMUX CHCTeM a.n;eKBaTHoM npOIJ;e.n;ypoH Haxo~eHH.H HX COJIH

HHli.X peme~. )J)IJI aroro MH OÓOÓmaeM "MeTO.n; O~eBaHIDI" 3axapoBa-illaóa
-MxxaJ1JIOBU 9, 1,6/ na C.nyqàH mrneÜHoll aanasa Tl'IIIa (2.2). Tpy,IUIOCTD 

eCD COCTOZT B TOM, lJTO RaHOHH1JecKYID HOPMRPOBKY COOTBeTCTB]IDmeH 3a

~aCTD pe3Y~TaTOB Ó~a K~aTKO aHOHCHpOBaHa B /3(. 

.n;a'tlH Pl'IMaHa (necsaa y.n;OÓHYl1 11: OÓlflHO npHMeHHeMYID) MOJKHO HCIIO.1I:bSOBaT:O 
TO~KO ~~ HeROToporo 'tIaCTHOro IIpe.n;CTaBHTe~ HS BHilleynOM.HHYTOro ~ac
ca KélJIHÓPOBO'tlH(}- 3KBHBaJIeHTHHX Mo,n;eJIeH. Pa3YMeeTCH, eCJIH perneHHe.IJ;.IDl . 
8Toro 'tIaCTHOro C~aH HSBeCTHO, pemeHlUI ~ OCTanbHHX ~ -CHCTeM MO
ryT ,ÓHTD (B np~e) rro~eHH HS Hero KanHÓpOBO'tlHHM npeoÓpaSOBaHHeM. 
K CO~aJIeHHID, TaKaR CTpaTerRfl rrpe.n;CTaBnHeTCfl MaJIO~eKTHBHOH, rrOCKO~

Ky KaITaÓpOBO'tlHOe rrpeoÓpaSOBaHlle ~pe~OJIaraeT HeJIORan:DHHe SaMeHH ~ 

rrOJIeBHX nepBMeHHHX. ~ Toro, lIT06H HSÓe~aTb RX, MH HSÓl'IpaeM .n;pyroH 
no.n;xo.n;, CBHSaHHHH c OTRaSOM OT HaJIO~eHHR KaKHX-JIHÓO rrpe.n;BapHTeJIDHHX 
YC~OBl'Ill HOpMllpOBKH Ha o,n;eBaIDmYID MaTp~ .HeCMOTpfl Ha TO, lITO BHlJRCJIe
HIDI HeCROJIDIW YCJI01KH.HIOTCfl, na aTOM nyTH y.n;aeTCfl "oners" nce ceMeHCT
BO KaITaÓPOBOQHO- 3KBHBaJIeHTHHX Cl'ICTeM o.n;HOBpeMeHHO, rrplftIeM /'I' -COJm
TOHHHe perneHRfl BOSHHKaIDT B e~HooÓpaSHOH SaMKHYTOM ,n;eTepMHHaHTHOM 
epopMe. 

PemeHl'I.H .IJ;.JIl! pe.n.vIJ:'!PoBaHHI:lX ypaBHeHIDi HSBJIeRaIQTCH HS pemeaaa ir
CHCTeMH. Ha 3TOM 8Tarre TPY~OCTD BOSHRKaeT B c~ae ROMTIJIeRCHOro 
ypasaesaa sin.e - G-o't.rloJl., B rrpOCTpaHCTBe J'vlHHKoBcKoro. Ilpoõzeaa 
COCTOHT B TOM, lITO, B OTJIl'Ilrne OT ,1U>yrme pe.nyKu;HM, nocnenaaa ne CB.lISa
aa aenocpenczaeano c BemeCTBeHHIiMH <lJOpMaMM anreopu Sl('2, ~) . O,1Ulli 
HS rryTeH npeo.n;o~eHH.H 3TOM Tpy,n;HOC~H 3~tIaeTCfl BO BBe.n;eHKl'I ~crrOMora
Te.1I:bHO~ KélJIHÓPOBKH, ~PYIDmeH .n;OCTaTotIHO HeOtIeBnnHYID RHBOJID~ Ha 
MHorooÓpaSl'IHo.n;eBaIlmID: MaTplilIJ;. TeM ne MeRee, IIOMe Toro KaK ara KlIBo

JIIDnRJI HaH.n;eHa, pe,n;yKIJ;ROHHHe YC~OBRH rrOJIY'tIaIDTCfl CT~apTHHM OÓpaSOM. 
B HaCTO.HIl{e:a pacote MbI orpanaxasaexca "o.n;emumeM" HYJIeBOrO aarpa

BOlIHoro pemeHHH (HYJIeBOrO <lJoHa). B cJIY'tIae CKaJIHPHHX nOJIeM, O~aKO, 
nOCTpoeHHHe COJIl'ITOHHHe perneHl'IH ,n;OCTaBJIJIDT HeMe~eHHYID RH<lJOpM~ H O 
COJIHTOHax Ha HegyJIeBOM <lJoRe. IIoc~e.n;HHe MOryT OHTD no~eHH c nOMOmDID 
rrpeoÓpaSOBaH~ THITa rrpeoÓpasoBaHRH r~pH, OTOÓp~ K~oe l'IS 
.IJ;ByJC KOMIJJIeRcmnc YpaBHe~ s~n.e - Goucon: na TO se caaoe YPaB
HeHHe, HO C OÓpaTHNM SHaROM MaCOH. 

CTaTbfl OpraHHSOBaHa CJIe,n;yromaM OÓpaSOM: ~ -CRCTeMa no;ryqeHa H pe
~OBaHa B pas.n;.I, a ee ~ -COJIHTOHHOe perneHHe nOCTpoeHO B pas.n;.2. 
IIocJIe,IJj1l:lnRe 4 tIaCTl'I nOCBíIlI{eHH Haxoz,nemno orpaHH-qemm, H~MblBaeWoc 
Ha rrapaMeTpH SToro perneHHH c TeM, lITOÓH y.n;OBJIeTBOpl'ITb CJIe.IJ;yDmHM pe
~: B npOCTpaHCTBe MHHKoBcKoro - (pacmapeanoã) MaCCnBHOH MO,D;eJm 
THppIDlI'a (MMT, pas.n;.3); KOMIIJIeKCHOMY ypasaeaan scne/ S"'h,/l, 
G-O"t,tJÚJfL. [HaSliBaeMOMY mIEe O(2} SG-J, paan, 6; HOBOti MaccHBHoH CIIH
HOpHO~ MO~eJm li HOBOfi KOMIlJIeKcmpIRann 56-, Ha3HBaeMott RUe O(~1) 5&, 
paan, 4. B eBKJm.nOBOM npOCTpaHCTBe (paaa.õ) - (paCJIIHPeHHOMY) 0(2.) SG

l'I	 eBKJIH.IJ;OBott r~~T. HàKoHe~, B 'tIaOTH 7 npe.n;~eHH npeo6pasoBaHHR 
MHyPH, a B nOCJIe,IUieM paaneae OÓCY1UtaIDrOR OB.H3R MeJK,Dy CRaJISIPHHMH n 
OllHHOPHHMH OHCTeMaMl'I, BKJIIDlJaH COOTBeTCTBHe Me~ ~(TE: H MMT' • 
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MH ÓJlaro,naprm B.E. SaxapOBY, A.B.MHXaH.J.rOBY, A.E.íIHOBCRli 3a nozes-

HhIe OÔCYJi\neHIDI; A.E.EopMCOBY M A.P J1TCY sa CO.n;epiKaTeJIDHH8 saaexaaaa 

no ôTOM paÓOTe. O~ H3 aBTOpOB (fi.E.) npM3HaTeJleH B.r.MaxaHbKOBY 3a 

no~epiKKY HCCJle~OBaHHH. 

I. OIrn:CAIDfE MO,UFJ:ilf 

RRze Bce BeJlKqMHH rro~asYMeBaIDTCR KOMrrJleKCHHMH, eCJlM npoTHBHoe He 

oroBopeHo. PaCCMOTpHM JlMHeHHyro cHcTeMY: 

Cd+:f= (iU,;''' +U/")í) íJ.:lJ! = (;r.tu; + U-) ~ , (LI)o

r.n;e U,.i ( ~+) r_), ~.t (~+ I Z_) II Y(Â.; ~+-J r_)- 2x2 MaTpR"ll 

H03Ha"llHHe epyHKI~~m (KOMIIJleKcHhIx) nepeMeHHliX ~+ H
 

JL - CrreKTpanhHHM rrapaMeTp. YCJlOBMR coBMeCTHOCTlI
 

,'\ 1/+ [U+ UI] -O
~ O± v,2. + 2) o 

.e_; d±.=d/;;~± 
CHCTeMH (1.1) CYTb 

~ 
(1.2-) 

Ld-:Uo+-id+Uo-+ [U2
T 

} Ul - ] + [~+, ~-J;w O, (1.3) 

BU~TaHEe cJle.n;a, YMHOiKeHHOro Ha e.n;lIHH"llHyID MBTPKUY, M3 K~OH H3 "lleTU-

U + + 
pex MaTp~ 2.-, UD - OCTa.BJIHeT CRCTeMY (1.2)-(1.3) liIHBapRaHTHOíL 

CJle.n;oBaTeJlbHO, Óe3 norepa OÓIIU-IOCTH MOJKHO npmmTb, xro U:, Uo~ €: 
sl (2:> €) . ,1J.aJIee, CRCTe,Ma (L I) KOBapRaRTHa OTHOClITeJlI>HO Ka.JllIÓPOBO'ti

Horo rrpeoÓpaSOBaHRH /9,1/: 

'P"=aY) U2.:t = ~o;. I t-t ,~:t=,. ~ It-f + t'4 'f ·i...., ') . (L 4)' 

~ (íl. j ~+, ~-) é 
ueHTpaJlDHO~ H.IJ:eeM 

BHÓPaB U3,+ aepmo-, 
= (lJ~-)12. =O, 

sL ( 2) ~). B COOTBeTCTBHH 

CXEorr a~KKcHPyeM KanHÓpOBKY, 

B U2,- - HEme-TpeyrOJThHo:tt MaTpHIJ;e:tt: (V~"')21 =
l1s (I.2) nMeeM rorna 

(UD 
t ).f2t't (l{-63) == o :> (V0121 1h, (~ +r/3) = o. (1.5) 

BHa"llaJIe rrpe,IUloJIoJQIM, "llTO '(Uo'T)"1 = (~-)21 • O. Tor.n;a ypaBHeHIm (1.2 ±) 

.ItaDT d:t ~iIlf- ul == o II MOmfO BBecT-f a... ~(~ j:) TaROe, 'tiTO d,;a,t ~;t;,. 
=taj:(:t~) 63 • )J;m óecmnypoBClít UJ. [UJ.-] BHÓOIJ 14 (U2+63 ) = o 
[tr.tU;6)) ==0] B (1.5) cooTBeTcTByeT TOMy, "llTO MU óy.n;eM HB311BBT:D BH ! 

J 

<I 

pOJK,neHIlliM cJlYtraeM:, a+(%+J:: o r a. -C~·_) sso ] . B 

pemm MbI rrOJlaraeM ' lt ± (~±) *'0 ,II;JI.ff scex 2- t . 

Oé03HatrRM Tenepb MaTpHtrEHe 3JleMeHTU U~ , U±o

+ (~Y2 11
) ~-t~~V = ') Uo ..

t O -a}!2. r:L -F+f2 
(1.6) 

t-1Z (Fli 13)U2.- := U-
o O -Fi2 

~4-
:12) J 

B 3TliX OÓ03Ha'IeHIDIX YCJlOBM COBMeCTHOCTR (1.2-)-( r. 3) nepenacuaanrcs 

KaIt (~a_-F-)~-t+a""r3=O ) (1:tJ..+F-)f2.,-o..+r4=O) 

/ ) _ (1.7)
U: d+ - F+ ~3 +tt r~=O J (t'd+ +F+-)f+ -a-fz=oJ 

iô_F+-L'd+F- + J,(q"Cf4 -12.rJ)=O. (1.8) 

rr ·0 ~... - F± ±F:1:epeonpeneaaa ITOM. 7",2. ---r a qfI 2 ' Cf". -e- 4. f~J"+ ' -7' a-
R SaMeH.mI nepeaeamre ~ ±. TaK, llTO -::>± ~ Q. X( 2:t) Ô.i: , MO]lÚIO saWHKCR

poaars a:t:. == 1 . ,1J.a.n:ee, CRCTeMa (1.7 )-( 1.8) oõaanaer "OCTaT01!HOM" 

KaJmÓpOBO'IHoí1 RHBapRaHTHOCTbIO ( c*= q;, \ {o} ): 

q~ 3 = e8 à a =e- 9ã f=":t.;=:F:1:..,.. td± fi)) (1.9)., , r') S ) 71.,i 7s,+ ) , 
caasaaaoã c sacopoa 'J= eZf{f @)6j) B (1.4). C..n;PyroM CTOpOHll, as 

(1.7)-(1.8) BllTeKaeT (t(F++4J+r.,r2) = ~+(F-+ a: 1394) rne 

úJ± - JIIOÔll8 nOCTO.ffHHHe, y.n;OBJl8TBopmo,mRe 

(L Ia) .CcJ+- + úJ_ =~ . 
'I

CJl~.n;OBaTeJI.bHO, cymeCTBYeT nOTeHU3a.n: 3C TaKOH, 'ITO- Fi"+ 4)+ 1192. :::: d+er, 
F -+- o: ~3 ~4 ;;;;: ô_ ar . BBl:I.DY HHBapRaHTHOCTI1 (1.9), MOiKHO nOJlOJlWTb 

.1t' == o ,IlOJIY1laR, TeM CaMllM, ceMei:icTBo Ka.rr::aÓpOBO"llHo-3KBHBaJIeHTlillX 

CRCTeM: 

{j,a_-·F-)Q1 + f3 =0 (L'd_ + F7r1., -94- =0) 
(1.11 ')

(iô+-F+)13+'f1=:O ) ( .s, +- F:t) r+ - 11. = o) 

F + = - cJ+ 1",r1, F -= -4)_ r3 74- . (1.11") 
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,lI,mr RaJK,1l;OH napa 4) ± ,y.n;DBJIeTBopmomel1: (1.10), CHC'l'eMY (1.11) Mh[ 6y.,.. 

.n;e~ HaSHBaT:D CHCTeMofi 06mero no~oxeHHH, lI~ ~ -CHCTeMoH. 3aMeTRM, 

QTO (1. 11 J) naer SaKOH coxpaaenas 9- (r1 r:l ) + d+ (13 '1+) =O, OTKY.l4a 

11r~:: d+ t1) 93 f+ == - éL 11 .	 (1.12) 

BOCCTaHa.BJIHBaH ÓTCIQUa A ,MOJKHO YTOlfHlIT:D npeocpaaoaanao (1.9), oT06

paJKaIOIllee 1r - ClIcTeMY c c..J± na ~ -cHc,TeMY c i;J.±. . MMeHHo, COOT
BeT CTBYIOIllee @ .n;aeTCíl 

@= t' (	 ~- '- ~-)!l . ,(1.13) 

)1.JrH. ,1{BYX paSJm1IHhIX BudopOB (.J:r .e; -ClICTeMa (1.11) .fIBHO ~arpaIDKEr 
aa. C TO'lllli apenas peJIRTlIBHCTCRO:tt reopaa nOJIR HaH60~ee Co.n;eplKaT~HUM 
annaerca c~aH GJ* = 1., Ror.n;a cooTBeTCTBY1OmHM aarpanzaaa RMeeT Bll,11 

y= lI'rL Õ-f" +,;r~ J+Y3 +~r+ f-1L13 +r1fJ.?Jf+ r(K.~). (1.14) 

BTOPaH BOSMO.lKflOCT:D cnaaaaa c Bu60pOM úJ_-O (RJm W+ '="'0). IIpH úL=O, 

W-4- = J., , HCK.7IIOQaH HS CHCTeMU (1.11) 7j 11 94 , MU n0JIY'IaeM MO.l4e~
 
MHXaíiJIoBa /10/ c JIarpaI:DKHaHOM
 

:t= -(,' J+ r4 a_ 11.. + 11 r2. + l}/ rz d_'l2 + (x.e) (1. 15) 

0603HaQeHIDI. B .n;aHIwH pacore paccMaTpHBaJOTCH Teop8TlIlto-no~eBue MO.l4e


JllI RaK B npOCTpaHCTBe MHHRoBcRoro (M 2.), T8lt II B eBltJIH,noBoM (E 2) .
 
rpe'leCKHe HH.n;eRCU MH pesepBlIpyeM ~ nOltOMOOH8HTHoro 0603Ha'leHHH 'CO


OTBeTCTBYDIIlKX BeltTOpOB, CO CTaH.n;apTHllM cor~ameImeM CYMMRPOBaHID1 no 

nOBTOPHDIItKMCSI. B M 2. ~a60paToi>HHe KOop.zumaTH CYT1J Z" II X~ , 11
 

CKrH8Typa MeTpRKH (+ -) , T. e. I<r x/t ';11. kDz 0_ k. f X 1 . EYlIYT IIcnO~30BaT1J

CH TaIOlte KOHyCHhle nepeMeHHHe: 'l =f ( ~. + XI) 1 lS,:2 f (:r I7_X ").
 

B E 2. JIa60paTopHHe KOOp,l4lIHaTU CYT1J Zf II X.t , k/".:kj- =k,.r, +/:2 ~ ,
 

a BMeCTO ~ 11 ~ Ml:l 6y.n;eM HMeT1J .n;eJIO c n8p8M8HHl1M1! .e = f (":li -I-lZ ) ,
 

e AI' = f (X-t - (;X1.) • ti -MaTpIDUi SMamcSI c nOMOI!t1JlO MaTp~ IIayJIlI:
 
tO == ~o :::: ti., , ~4.= - 'i~ = ~:~ , t r:::: Y-l-t B ,,2. H ~:<Ç. B 

2

EZ, 
HaROHe~, *' 0603HalfaeT KOMIIJIeKCHoe ConpJIXeHH8, 1" - TpaHCnOIDIpOBaIllie 
H t - SpMHTOBO COrrpRXeHRe. 

~ Toro, '1To6u ~ -CHcT8Ma .n;ettcTBHTarr:DHO npenCT~a C060H MO

.n;eJI1l peJIRTHBHCTCKOH (HJllI eBKJIH.n;OBott) Teopo nOM, CJIeny8T Sa,n8T1J 

TpaHCt1l.0pMaI.\llOHHhle CBOHcTBa nOJIe~ q" j •.• J q"" . llid810TCR 2 B03

MO~OCTH, cooTBeTcTBY~mHe CnHHOpHHM ,H CRanRpHHM naRaM. 

6 

1.I 06H'IHaFl II pacumpeHHaH MMT B rrpOCTpWiCTBe H.2.. B n.l nOJIOJllilM 

~~=~ 1 s , =t, II 0603HalfllM 9" =U1 ,9t ::Il~* , 13 = Vi ,f4::' ~ H. 

]arpaRmHgH (1.14) nepenlIcHBaeTcíl Tor.n;a B Bn.n;e 

..p -' *' '/t" *" * ;ç. ~".)aLo{ -l~ U1E, +l·vJ., ~f + U.2 'Z? + ~ U, +U,tI.2, 'V,j ~ + {K.~.• (1.16) 

ECJIR ~ =(tl~)~) T H '4 =(til. )~) T npeocpasynrca no cnanopnovy npsn

CTaBHeHHID rpynnhI ]ope~8, ~ -CHCTeMa (1.16) rrpe.n;cTaBnHeT c060tt MO

.n;e~ .n;BYX cnHHopHHX no~eH: 

Lt't.f('(~6Jàr; + f(fl@6J;+f[l{(t"@~)rt-[fr!'@d.t)tJ~(I. m 

rne tf ==((11, rfJ,) T" r= (~ J ,&) } ~ = t/:. trDJ Fi= iftlí + if, t/2.. 
OTOJK,1l;eCTBHeHHe Y( = C/2 == l.f 2) pe~PyeT (1.17) R MaCCHBHOH Mo.n;eJlli 

THppHHra (MMT) /11/; 

L~ z: ifãlt~ rf + prf + i (tfi;. tI') z, ? (1.18) 

r;n;e f = ( ~ v) T. B TepMHHax « H ir (1.18) npHHlrMaeT BH,IJ; 

X.t ~ I.:tl~ u. It + t'~ v-* + UV-* + U* ZJ' T /UV-/l,. (1.19) 

I2/MMT MoxeT 6hIT:D pacillHpeHa .n;o (BooÓme rOBOp.fI) H8JIarpaRXeBOn Mo.n;eJIH/

.	 "lt ll~ + 'Ir + CU_ U,/I(I s: () ) t:~ + se + W.,.. v/u/2.:::tJ:J (1.20) 

B03HHRaDmeA,HS (1.11) npH pe.n;yK~ ~ 
(1.21 )q1 = fl ti:. It } 93 =r+* :: v- tV:t:. G IR- • 

(MMT COOTBeTcTByeT evr ={). Pe,IJyKu.IDI (1.21) ,COXPélliSI8T, eCTeCTBeHHo, 

~	 KanR6pOBO'tIH08 COOTBeTCTBHe Me~ (1.11) H (I.I4). B peSYJIDTaTe pac

mapeanaa MMT (1.20) MoxeT 6UT:D rpaacçopaapoaana B CT8.H,I{apTHYJO (1.19) 
nyTeM SaMeHH nepeaeanax (1. 9) , (1. 12), (1. 13). IIpH W':" -() Mo.n;e~ 

r *' 3.z.**'(1.20) .HBJI.íI€TCíl pe,IJyKIJ;H8'ü CRCTeMH (r. 15 ) : G(.) :. -tl'l.ll~ +/U! 4-'-tt u tl~. 

3aMe'laIUIe I. I IIpH 006paHHOM HaMR .0rrpe.n;e~eHHH ~ H .!; xepea ~/& 
OTo.lr,II;eCTBJIeHHe ~+ =2)~-=~ npRBO,ILRT K ".n;OCBeTOBUM" COJIHTOHaM MMT. 

Ec.7IH 6H MIl no~oz.w:m: i!_ =-~ , TO noJ.IY'IWlli 6u TaxROHHHe peIlleHIDI MO

2) IIOCKO~KY 3HaR nepe.n; He.mrneihroCT:DlO HeCyn{eCTBeIlI O/ , OTOJi\IteCTB-

J[eHl11R 'fL =' I t/f SRBlIBaJIeHTHH. 
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,n:eJIH, 3a,n;aBaeMOil JIar:paIDIlliaHOM (1.18) c t:ifJ'r~ f~ -t'fi'I'I(j~tf.
 
IIoCKOJlbKY oca TIUIa COJillTOHOB CBR3aIlli TpHBHaJil>HOH 3aMeHOH ;s-;. -2;,,,
 
MH orpaHH~HBaeMcR paccMoTpeHHeM rrepBoro C~nqaHo
 

1.2 BTopaa MaCCHBHaR crrHHOpHaR Mo.n:eJlb B M2..o IIycT:b x+ = t°'l )
 
~- = -i~ n nycT:b W;t. ) 1".} o.. J r+ é IR. o BBO,IVI KOBapHaHT-


HHfi cnanop lf.::::{tt, 'Ir) T) 

q" z: Ü, +U *) 92. :: t"{u-/(,~ ) 93:: t'(v-viJ) 14- = 1/r v-*) (1.22) 

MH sanaea pe.IJ:YKWllO --:r- -CHCTeM.bl (lo 11) K HOBOfi HHTerpHpyeMoH CllHHOp


HOM Mo,n:eJIH B rrpocTpancTBe MHHKoBcKoro:
 

i u~ -I- V- + G.J-{1í2:- v*1) u*== O ) Ctí +U + úJ+ {u2.-U*~V-~()o (1.23) 

c rrOMO~:bID 3aMeHH (109), (1.12), (1013) MOERO rrpHBecTH (1.23) K ~opMe
 

( w..± = i ), JIarpaID'teBoil c JIarpaH1illiaHOM
 

"-p - fi o '* * ,r J..:. /. 1.. 1t'2J;; 2. *.z}
-l+ =tU~U +l~V" +UV- + te 'lt"-.J.l U - tt ICV-IJ /..J (1.24/) 

zaoo K wopMe ( l.J_ = O ), sanasaeaoã ~ == /'''~LI~ -t."UL+{U+U'~{titds «s:«, 

/)
BnepBHe na B.bl,n:eJIeHHHe CBoMcTBa Mo,n:eJIH (1.24 OÓpaTHJI BHHMaHHe 

BoE.KoBTYH, oóHapYJIiliBllill.ti y nee BHcurnít COXPB.H.fDOmHttCR TOIt. B KOBapI1aHT

nsx oÓo3Ha~eHH.HX (1.24 ') BHr.JIR,D;HT cJIe,IUTIDIIllIM oõpasoa ( (jt= CfT"i 0 ): 

L +~ ilf t;. jf r -t- fI/' + f (iftr '!- ifo/< fll): (1.2411) 

1.3 EBI~OBa MOneJIb THppHHra. B eBKJIH,n:OBofi OÓJIaCTH nan~
 

~+ = i! , Z_ = E%.'*, E;=:t 1 . B OT~lle OT nj,-c.rryqaR, anecs MH
 

ae MO.lKeM OrpaIDfqHT:bCR KarmM-JllIÓO -qaCTHHM DHÓOpOM ~ , CK8JKeM E= i
 
(cp. SaMe~. LI). PerneHIDI CllCTeMH (1.11) c ê=-~ H t=1 H8 cBR3aHH
 

H OY.IJ:YT paCCMaTp~aT:bCR He3aBllCHMO. OÓ03HallRM 9.-1:::' U{ , '/2. =[ti*
 
~s='lJ.i ' 9+=U..z. n norpeoyea, llTOOH CTOJIÓI.J;hl 'f,,={14,v:,)T JiI
 

fz. ? (Uz , Vi) T npeoõpasosasanacs RaK crranops rpynmr O{2) o Tor.n;a 

. (1.16) rrpe.n;cTaBHReT cncTeMY .n;BYX eB~OBHX CITRHOpHHX nOJIeÍÍ: 

L,=.itf(f.@6'~'J;. {+ rt(~~~tI.,);+%([;t(i/M)fJ~[h~~)111. [1.25) 

3,n:ec:b '{=(tf.t, t& )T, ;t=(~tl 'lL t ) , &. :=cit-as-{i) EV2} . HBJIaraR
 

YCJIOln18 't' ~ == tf.t == r ('t" = ±. i ), no.rryqaeM pe.n:yItIJ;HIO K eBlum.n;OBoH
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MMT: 

L = i 'f t'ta d cf + Ibf &2. r+ ss((bt~ Il)-l (1.26)T- r~ T . 4- T 't T 
lO 

EcJ.m JKe ~hl óy.n:eM OTrrpaBMT:bCR OT .., -C11CTef\lli (1.11) 11 norpeõyea 

..r7:r: ::= rI ~ u. E1:CftIf == 13 =v- } Ci.J+ :: úL ::tU ) "Í;:::±.i (1.27) 
~ 

TO no.rryqHM HeJIarpaHJKeBY Mo,n:eJID 

iu,z* + Eu- + re CJ Vlu,/t.=o) t"V'i! + ti, + 7:[, (tJ*tt/v/ .1.,.:=tJ) (1.28) . 
co.n:ePJKaIJUTlO MMT RaR ~acTHHtí c.nyqafi tJ =.i. [rf= tu" 'l1'.J TJ . 

1.4 BTOpaH CmrnOpHaJ:I peJJYKIIIDI ~o IIOJIarM B (L 14) r" =u-lfIJ 
fl = - íu+v*}) 93'::: ir-te", 94-=u*+7J') r+::: Z:,J r_ = - i!: *" , 

MH nOJIY'qaeM HOBy.ID CITMHOPliYID Mo,n:e~ B eBKJIn.IJ:OBoH OÓJIaCT11. B ROBapHaHT

HHX 0003Ha-qeHIDIX /f={li, V) T, ~= y;T4 , ifs ett"i:t , 4"5" =-"J;'~ 
OHa HMeeT BH.zt 

L8 :: itft"r~ 'f + 'ftrr r - ; (éfYrtf- iff r')'. 
1.5 YpaBHeHim O(?-) stne!st.:,,-R.. - Gv"'ttitJ/t. . BBe.n:eM HOBnre nOM 

ta -,,-ti" tO . rt: v:: * o... t ID
""4 =e 1., li ~.2 = e 9+ ( v == CCh,S é I/L. ), KOTopHe óy,n:eM 

C~HTaT:b CKaJIRpIlliMH KaK B E~ , TaR H:B M1.-c.rryq a e , a '/2.- li r3 as
pa3RM -qepe& ~ n ~* c nOMOm:bID nepBoro JiI -qeTBepToro ypaBHeHlin'B 

(1'.11 /): 

q2.=te ifríJ+~*(1+tu+ ~~1-/ J 13=-t'e-t~ 'e {1+tu_rçt(}:' <I.29) 

IIo,n:cTaBJ.IffH 3aTeM (L29) B OCTaBnmeCR nsa ypasaeaaa, no.rryqaeM CHC-

TeMY ,n:BYX KOMITJIeRCHHX CKaJIHpHHX nOJIeH, T.e. CRaJIRpHYID mOPMYJIHpOBK,Y

--:t -CnCTeMH (L11): 

Q+(t~ + ~2L + ~o ~ ~_~ J+ ~*C~9_)-1- G.>_ ~* ti. ~~;' ~ ~~()) 
d ~ ~ + e~~ - $*./1 d~{D*d.lIM(2/2}*J-~f.J)*IP* ~If. ~ rp,,9!-~() (1.30)+ - ~ ~ 4- 1,t -"" t ~ '+ - / + 7( - 'r. + ~"f ) 

rzte b=W.,. - W_ , ,2):t =-1 t w± ~ li: .Ilpz úJ.:r =i. Mo,n:eJID (I 030) ID3HO 

zarpaaaesa: aarpaaaaaa HMeeT B~ 

1,.= ~_~ ;)t ~1f (1+ ~~M)--t - ~ lf2.*T (K.~). (1.31). 
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BHa~aHe paCCMOTpHM cRcTeMY (1.31) B npOCTpaHCTBe MRHKOBCKoro: 

i!+ .. '1 ,~_ z: z, . Hanaraa YCJIOB1'1e t"~ -lJ1 == '.f , -r=-;t1. , nO~aeM 
pe.nyKI:UnO K KOMilJIeKCIlliM ypaBHeHIDIM s,'ne - H /X'I1f, - G-o'YJO/t ';(3-"~26/ 
npa 1:.::-L R ~:::..! , COOTBeTCTBeHHO: 

" :: ~ ~ * (1 + 7;'/tfr l -t_I'fIJl 
-t (, I(.C.). (1.32)

10 "7 ~ .I 

'HIDKe 8TH ~O~eJm MIl 6y~eM HMeHOBaTb ypaBHeHIDIMH 0(2.) St'lte!Sth.f, - Go-r
""0", [0(2) SGE], c TeM, liT06hI OTJllNaTb OT aroporo o606lI{eHIDI MO~eJm 
SLM - Go~ ,Ha31iBaeMOro H8MH ypaBHeHHeM O{1.JO ~"I1e - Gr;ul"" 
(n, 1.6). 
3aMetIamIe 1.2. KaK H B n, LI, MhI OrpaHKtIHBaeMCa BH6opOM '~_ =~ , 
KOTOpblí1: IIpRBO~RT K ~OCBeTOB1iM COJIRTOHaM 0[2...) S6-E . IIo~cTaHoBKa 
~...J- - ~ MeHHeT 3HaK rvraCCOBoro 'tL7.IeHa B (L 32), II IIOCJIe~HRe npeapama

IDTca B TaxROHhI (cp; 3aMeli. 1.1). 
IIepe:ttIJ;eM rerreps B eBK.Jll'moBY 06JIaCT:b R nOJI02KlIM r+ = t , ~_= ér*, 

t=;tj . Hanaraa B (1.30) YCJIOBIDI "t'~ wc.CJ" ~l.f } t.J.,/=cv_ =. 4)~ 

no.n:yqaeM (aenarpaaaeao) pacnrapenae () (2.) SG- E" , OTCYTcT:syIOIl\ee B H2 : 

~~If + E'12>- ?:Cc)~*~.r ~~",2)-( + 1:"(tu*-w) l.f~: lfrzll' /1Jrt =o} (1.33) 

Cf) e: ~ + T'4) I~ I~ IIpl'I W ::.i yp-e (1.33) MOJlteT 6HT:b nozyxeno 1'13 

~arpaHJ!G!aHa
 

-i ,~
 
( 1.34)~o ==- <:f: ~~J' ·(1 + ~ (tf(:L). - E I~ / . 

3aMe~aHRe 1.3 38MeTHM, tITO B eB~oBo~ 06JIaCTH, B CHJIY COBn~eHRff
 

pe~oHHHX YCJIOB1'I:ft (lf( $1&., ~q:' '1' =te 72*) l'IMeeT MeCTO nonnaa 3K


BRB8JÍeHTHocTb MMT (1.26) B O{2.) Sc;:.[ (1.34), ~ T8KJle ax pacII1HpéIDI:tí
 

(1.28) li (1.33). IIpH nocTpoeHHH pemeHHft 06e MO~eJIR 6ynyT paccMaTpH

BaTbCH	 nap~e~Ho. 

TIpR C/=C!K narpaaaaana (1.32) R (1.34) 38.Il8lOT BemeCTBemme íGE, 

~~ ::= ~t; lft I C1+ T:lf~) - 'fL) ( 1.35') 
JI 

(1.35/1)~11 :: <'fi! lf~If/C~ + 'Cl.f2} -f; 1(2. 

B Ml. H E2. , COOTBeTéTBeHHO. Ilpa 1;=-1 , nOJIar8JI ~a.hl."l..f ' HMeeM
 

J"1 .=: d+f a-f - ~"l'tiZ f . IIpn '1:'= -1 HMeeM 2 C~8JI: llpH 1'fI ~1 ,
 
BBO.IJ(I f : ~'n f = tf , n0JIYtIaeM .,[1/ = 8+f a-f - .In·1r 2f ' a npn ''fI ~1
 
no.n;CTaHOBKa tf = ± C<JS~ f npHBO~HT K ,[".= }+..f ~-f + />"h~ 2'; .
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I.6 YpaBHeIllie 5"tLe - Crv"1.JOIJ,- c 0(1,1) R30TOnRtIeCKOií 

CRMMeTp}Ieí1:. SaMeHHM r+ ~ i r+ ' r._~ -/'E~_ ( é= ± 1.. ) H norpeoyex 
W r =1 , fi", ...)0+ € f . KaK B /12., TaK R B [;z.. -c.nyqae BBe.n;eM CKa;t' (D	 (J>-- +_ ::I:: 

MpHhIe nOM Cf II "'1~2. TaKRe, l1TO -;) - rI , '! - f+ , ~ = ~ ~lf2. 
I1CKJI1OtIaR:, KaK R B n. 1.5, 92.- li r3 M3 CHCTeMl:l (L 11 ), RMeeM HOBYlO 

CHCT8MY ~BYX Be~eCTBeHHHX CKaJIapHHX nOJIeft c JIarp~aHoM 

r _ t1+ l.f+ a. ~- _ t _ ~-4- <{. a.-if) ~..;> 

~4~ - 1 + I.f+'f - ~ f! 'S = -I, ~ _ ;:) - é~· 'f). (1.36) 

... 
3~ec:b ~=(~.1 ~) llpRHa,I(JIeJIrnT R30ToIIWIecKOMY npocrpaxcray c (}{I,f)
-nHBapllaHTH!iM cKa.lI.R:pHHM npoaasenenaea :(f· fJ== f.!.ttp1 - % fJ.z. • B 3T OM 

CBff3lI cRcTeMY (1.36) 6y.n;eM uaasaars ypaBHeHReM O(i) iJ SG-, 
IIo~o6HO 0(2.) '5G-é ,OHO ~oIIycKaeT rIJOPMYJrnpOBKY B TepMRHax O,IJ;HOrO 

KOMilJIeKCHOro nOM [CM • (4. 7 )]. B M.2. yPaBHeHRe (1.36) MOJKeT Ó1iT:b 

pacurapeno no HeJIarpaHJKeBOfi CnCTeMl:l (3~eC:b MH nonaraea 2..,. =(' ,r_=~ 

R WRKcnpyeM é =:1. ): 

:t ffi--t ::t: :I:.:r - -.2. (' Id- .,. ::t -.l. -I 
~~ 0:1= + t-f - ~~ 'fZlf~ s:e: ± o' ')~''1? 'f ~::é 2~ =~ (1.37) 

r~e w± é IR, $= 4)_ -w+ , Zl:!" =: 4+CJ% Cftcr. B ClL1IY COBrr~eHIDI pe

.IJ.YKIJ;HOHIllíX YCJIOBHfi, Y'paBHeHM (1.37) 8KBnBaJIeHTHhI ypaBHeHIDIM (1.23), 
rcrna KaK oe., i) SG( (1.36) 3KBnBan:eHTHO BTOpOí1: MaCCill3Ho}i crranop
HOM MO~eJlli (L24). IIpl1 ,,+ :7:'f -a Cf ( 'l:'::; ± i ) Cl1CTeMa (L 36) CBo

~HTca K Bell.(eCTBeHHllM SG- E (1.35). 

2. N -CO.nwrOHHHE PEIlIEHWI ,ll)lH evrCTEMbl OBIllEI'O IIOJIOmrIDr 

KaJIH6pOBO~HHM npeo6pa30BaHReM c MaTpHueã 

95 =- J,,,'4~ {Â.."I.t :J ), -tJl,} (2.1) . 

JIRHei1HafI sanava (LI), (1.6) npaaonxrca K BH.n;y 3) 

. ~	 "Ir _ ( :t.J. rA ± ± '± ..,11 
~,,~ x: - 1 Aot +).. A.. T Ao ) 1J! == A I, (2.2 ) 

3) Ha y.n;06CTBO TaKOrO nepexo~a Hame BHHMaIme 06paTHJI A.É.MHXaRrrOB. 

bOJIee o6IItRJi IIyT:b nOJJYlIeHHa "paCCJIOeHHo:ft~' KaJI1'I6pOBID! TRIla (2.2) 
(npHro~~M B cJJYlIae npOR3BOJI:bHOfi IlO~IlpOCTOR allrE6pH ~) anH

, caH B /5/. 
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rne Y G GL(2.) t) Az = f-<13 ) A()±'= f F±d3 li: 

A.+::=. (0 q-t) A- ==(0 q,) (2.3) 

1 ~4- O ' ~2. o 
IIOCROJI.bKy YCJIOBIDI COBMeCTHOCTH (1.'11) HHBapllaHTHlI OTHOCHTeJI.bHO TaKO

ro nepexona , "paCCJIOeHHy1O" KaJIllÓpOBKY MruKHO llCrrOJIbSOBaTb BMeCTO (L 1), 

(1.6). TIpeRMYmeCTBo ee IIp:a rroCTpOeHHR pemeHMfi SaKnID~aeTCH B TOM, ~TO 
OHa TIOSBOJIHeT 3~eRT:aBHO yqecTb cne~an:oHyID ~OPMY MaTpllU ~e~ofi sa

nasn. B CélMOM ,n;eJIe, JIHHeÍlliaR: aanasa (2.2) c .n:aarORa.JThHbIMH A ,Ao:J::z
 
H aHTll,IU1arOHaJIbHHMH A.,± [TaR ~'ro 63 A:J:{)..) 6) ::: A:t:{-))]cooTBeTcTByeT
 

Z2 -pe,nyKUk1M /6/ I<Ba,Iij)aTH:IHOro nysxa comer-o BH,IJ;a (c ITpOHSBOJLbHHMlI 

M8TplrtIH:l:lM1r KO::$!JIU.l;I1eHTaMM). CJIe,noBaTeJIbHO, MHoro06paslle (1'"().)Jwyn

,n;aMeHTaJIbHHX peIlleHHM sanasa (2.2) HHBap:aaHTHo OTHOCHTeJIbHO llliBOJ1lOTllB

aoro TIpeOÓpaSOBaH.IDI :t(.\}~d3 ~(-).)~[:r, e. 6J 1J:'f-~) r:t) 63 :="'F(.J.).~:J:) HtA) 
,I(.IDI aexor opoã 1I0CTOHHHOM H(i) E C;:L (2.) tr)J.B HaCTO.ffll{eH paoore crpo

HTCH Macc COJIllTÓHHllX "noreauaanoa" r,; c HyJIeB1IMH rpanmIIID.m YCJIOBM

MH, ~LH KOTOp1IX ~(À) Mo~eT ÓHTh BHópaHO TaK, ~TO 

63 y(-~) 63 = ~(-l) • (2.4) 

,UeííCTB11TeJIl>HO, BOSLMeM ~&. (~:J:.) =0 B Ka-q8CTBe SaTpaBO~HOrO pem8HRrI 

(1.11) R BHóepeM COOTBeTCTByromee ;}I{).) B BH,IJ;e ~ (À) =- t?'Xf {-t{)t1~+ 

+À-Z 2 _ ) A2 r ' 0~8B~HO y,nOBJIeTBOpmom~M (2.4). ECJrn"o,n;8THe" nOM YÓH

B9JOT aa cecxonesaocra , r,; (2:t:) ~ O. TO ::Y MOlK8T ÓHTh BHópaRO TaK, 

~TO .1:( l , r ±) -.l> C ~o ( ..l > .c:t:) , C € (f. :Jr{~ y,nOBJIeTBOpíIeT Tor

,na (2.4) aCHMITTOTmeCKll, a CJIe,n;OBaTeJI.bH~ H T~eCTBeHHO. 

rrpoue.nypa~o,neBaHKH~ IIpll nOCTpOeHRll CO~TOHHHX pemeHKfi MH,HClIo~syeM 

R;.teIO "yeTo,na o,neBaHIDI" 3axapoBa-llla6aT8-~xatt.rrOBa, 3KBHBaJIeHTHOro pe

meaan PélUROHaJIbHOH sana-ra FIrMaHa /9, 1,6 • 3a,n;8,1U!M GL (2) q}) -SHallHyJO 

WYHKl.tRIO X (Á) ~:J;) ("o,n;eBaIOmyIO MaTpIDJy"), MepoMoJXl>HYJO no A. ,C Mepo

MoJXl>HoH X~ , peryJIHPHY:ro Ha óecKoHe~HocTK, cooTHorneHReM 

X{À) = r(Á) :r;-i({) . (2.5) 

Ms (2.4) l!MeeM &~ t (-1)&~ :: XC.l), OTKy,na 

ty I'~) - 0(11 + {L -f 6~E~' (3) 
(2.61"'C '/ - I\,. i=~ ~-l{" (':1 l +->;; , 
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H L'l,; ;V ~ '·6
X~{À)={1J+2 ~- -~ .3~ '3)R.-J. (2.6 11) 

1.'::-4 À. 'f<c' L=1 Â- +1'1' ) 

rne R., PI.· ,tSlt: - 2x2 MaTPImH. T.R. BBlI.ItY (2.2) ck$ Y ae SaBHC1tlT 

OT ~:t.,:J.r scerna MOJItHO BHópaTh TaK, qTO R,= j(, CeJO) 6 SL{2..) C) . 
EOJIee Toro, B CI'IJfY coomomeaaa 63X(r;o)dJ::';({~ R JIeDT B .I{Raro

HaJIbHOn nonrpynne (fJf c $L(2) t): R. =r1l:as- i "1.) "t-I} • JIerKo npo

BepHTl>, ·lITO npa fAJ_::O '1.=CDhst [CM. (2.28), (2.29») n ZtV MO

2KeT ÓHTh HOpMKpOBaRa KaHOHH11:ec1OI: Z{PO)== I . Booone rOBOJ)H, ,nOCTa

TO~HO nOCTpOHTh pemenaa .1lHIlIb .n;JIJfar-oro lIaCTHOro CJIY"Il8íI. PemeHIDI .nJIH 

OCTanhHHX ~ -cnCTeM TIO~a:roTCH Tor,na KaHHÓPOBOqHHM npeoÓpaSOBaHReM 

(1.9), (1.12), (1.13). O,nHaKO cepnesHHM He,nOCTaTKOM YKaSaHHHX rrOCT

poeHHH HBHJIOCb ÓH npncYTCTBRe B peilleHKffX HeJIOKaJI:bHOrOMHOlKRTeJm e8. 
tITOÓH RSÓelK8T:b aroro, Mli ae CTaHeM <};lHKcHpoBaTh KaJmÓpOBKY [a TeM ca

MllM R HOpMlq)OBKy :x. (Á) J , R óy,neM CTpOHTh peIlleHRll MH scero ceMeftcT

aa 1t -CRCTeM o,uHOBpeMeHHO. ,IWyrRMH CJIOBaMH, 0,nHOBpeM6HHO c pemeuaea 

,lVlí! c.rryqasr ~L =0 (KOTOpHK CaM 110 cece npencrasaaer .1lHIlIb orpaaaxea

'te t:J:.) (ana,HHH HHTepec) óy,neT TIOJ.iYlleHo saMKHYToe B1:lpaJIteHJrIe,uJIR 'qTO 

T.E.C., ~ e @ ). 
MH óy,neM paCCM8TpJd:BaTh c.nyqa11' comere nOJIOJIeHIDI: )lI; -::;I:- ± t» npa 

L'::F /c. • Ilpapasaasaa K HyJIIO BHlIeTH JIeBOa ~aCTK TOJJr,I1;eCTBa Z1!"I.:: -I B 

TIOJIJOCax ~, ,f"" , ITo.n:y1IaeM 

(2.7)P'" i"4c-v".) == ~ crc') a ':==0 :> (:=..1) .... -' N. 

Bes ITOTepK OÓmHOCTH, BlióepeM BHp~eHHlie Pc' ,61, " B BIiI,Il;e 

" &' ,,' " L"
PAB~XAiB } Q..AB= sA~ta » A/B==1.J'2., ') (2.8) 

r,ne XfJFr) sr> 1,,· € t'.t} ';=1,.., N. ~TIDC11s KOMTIOHeHT BeKTopOB MOryT 

ÓHTh ocpaaoaaaa BeKTOpll IXA» I~A>} lSA'>.> It,A> c= (tN' . Hanpzsep, 
tfI<.t',AI:: (XA", .. · ) :rA ) , Tor~a KaK xt'a {:X/~I.2.V. 3,neCh H mt1t8 Ma:.. 

JIl:le JIaTIDICKHe illUteR.cH npoõeranr OT 1 ,no tY , a SarJIaBHHe IIp:mmMaroT 

SHaTIeHIDI 1 R 2 (oTMeTEM TaKXB, lITO <tiA I ~ > == '-'AofVã" +" .. + liA-f/ViJ "11 ). 

Iloncraaas (2.8) B (2.7), HeTW,IUiO lIo.nyqRTh 

J.. 0,4;1, I!t-fJ2.> = I SAJ,t '> ,c2 <b4J.2/tl.2} .f =- <t4Jl !? (2.9) 

r,ne tV;cN MaT~ ao( :H ~ ,D;8I>TCH 

'"j ".z. 2. -~;.; ~ i t IJ') ii f. 1)-4/ f,j l' LJ)11~. ::L~:..r,,·) L~'Sit -tr~~~ ) 0.2 ==(~'-rt" ~~~~+~:S2Tíl .(2~10) 
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3TH MaTpIDJ;bl Y~OBJIeTBOpmoT Dilel3H,I{HHM T~eCTBaM 

ISi'><t, I =tt.,<V/-'r>Il.t, 1~><~/=a2.<Yl-lr>Q(, (2.11) 

r~e ~'"	 == L~ "") J1v) ,<ri;; Cf""') {'<,fi)' l1s (2.9-) cJIe.nye'l;'
 

_.1. -1 __ 1- 1 I '-.L

I:l.f):l ";> - ;l 4J(ll 1);(;2'> , c!1)! J- ..2 <T,."t ~.I" . (2.12) 

~~. t'}/ 
Koop.wrnaTHaa Sa.BRCHMOCT:b S t::J -é' .. JJ,mr',., (2.5) JmHefuIaa aanasa 
(2.2) npRHHMaeT B~ 

+iJ±t'i~ + 1:1:.t[x, A.z l ;r-f = Â±fA~±' + A: ' (2.13-) 

IIO~CT8.BJIJiR: (2.6) R (2.8) B (2.13) H Tpeóy.fl paBeHCTBa HyJlIO BlilIeTOB JIa

BOi! lJaCTlI, nOJlYlJaeM BBJWY (2.7): 

Gd± + ~. ±l. A )~·.:=O ;) (t'~:I:. -t/~ZA,t) S"=-O ')L	 (2.14) 
..... --.. 

oTKY~a I:laxO,D;HM SaBHCRMOCTl> S c. H i IJ OT ~:t.: 

l':< 67-r{ i("i/i!+- ....,?·z_) A2 ~ ; .. I 1':= e:r{-~(r; ~+ +f;~~)~J fi~ (.Ms) 
-+.	 .... 

r~e m& li fI," - nOCTOHHHlie BeKTOp1:4. 

BOCCTeHo:a.n:eHHe "IlOTeH~an:OB" 1,,', F% . Ilocae HaJIOXeH.W! YCJIOBlI.H (2.14) 
na X JiI X-I, BHpaEeHJile f-(i):=t'd_~'r-' +-À.-l r ZA1 1:{ ' B JISBO! llaCTl1 

paseacrna (2.13-) Sa,I4aeT P~OHaJILHyD lPYl:IItIijD) À c e,I(HHCTBeHHHM no-

JlBJCOM B T. ,À =0 • Hue, paanaraa f- (..v B IlHA JIopaHa B OKp9CTHOCTlI 

À=O , MH HwmeM A~- H 11; KaK Ko~eHTll IIpR ~ -f H ~ o , COOT

BeTCT:BemIO~ C ,Iij>yrofi CTOpOH1l, paaaaraa f- (),) B óeCKOH9lJHOCTlI, Mbt no

JIY1JD aJIbTepHaT~HH,e BllpaJleIDUi,IVDI Af- 11 AtJ- . CPaBHRB8JI, HaKOHen, 

~a BapJileHTa OTB9TOB, MIl YCTaHOBKM ~ cooTHomeHK«, KOTopHe 6Y~T 

saT9M aq:q>eKT1IBHO HCnOJlDSOBaHli. AHMOrlNHO nocTYJIlIM li c YPaBH9HHeM 
(2.13+) . 

BHallaJI8	 OTMeTHM aJIeMeHTapHoe COOTHomeHHe 

tUt (a,	 + I~ X U2, t) :::: ci.it Q, + <: UJ. I clt I U4 '> . (2.16 ) 

3~ec:b a.. -JIK>6aa HeBllpOEJIeHHaH IVxIV MaTplIllB.; d - MaTPRna, BSaHMHasr K 

a. (111 =r1ttfl. (J,-1 H lU",2 '>( r~ C nOMOIIffiD (2.16) JI8I'KO ,D;OKa31maeTC.fl, 
llTO 4) 

4) 3,D;ecl> II ztazee IIcnOJThsYJJTc.fl oooaaaxeaaa Zfi E fo{ +o•. +f ' fllj. s 1; •... •~ .ll 
MH.zteKcH n II ..L YKaSHBaDT aa ,ItHarOHaJIl,HyI) 1! aHTB,IUtarOH8JlllHYJ) lJaCTR 

MaT~ COPTBeTCTB8HHO. 
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, t' -# ~ /AL)~ ot' -1_ ~i ~.z.)~3 
(2.17)1]-2. ~~" rt' == nri ~ ) 11-2.2 rrr Yc: - n1j:~.( ;) 

Í',n;E) A1)2, :::- dit a",2.' Paanaraa (2.I3±) B T. ). = CO, nOJlY'IaeM 

At:: -2. R.. ~3 ~ p~ R,-1 
(2.18)

+ l) -{ ~. JAo = ~.q.,.R.'R., - +«3 zP-L L Q....L 
(2.19) 

A;=u { d_ R. L CQ.t~ P'}J- + R. ~-l" r: JR,-( 
(2.20) 

A;= ~ ~t R. .Et-~ (2.21) 

+
 
C ,D;PyrOH CTOpOHH, paaaaraa (2.13-) B T. ).==0 , llMeeM
 

A+=-Z'{n t<~. B. [R.IPI.)~3JllQ.~'R.-~+n~ d Iz: e:.'f?,]~)~ -J 
1 lo 1)':'" \.6., \'rI7 ri 4-L4 ~1. {A.t /( (2.22) 

+ ~	 o. -i /Ar.\~ C -1) 63Ao == L'O+f\,oR, +,;r.:h ) d+ Âz.Ô1	 (2.23)1

-	 ~ o ~ p~o -~ /. -( )6; -1A1 =2.n ('<j I\.. QJ z: -L~' lfjfh3..J. R	 (2.24) 

A~: 1~_[R.~:)6)](j,;)~([~-+R.&3l&;f~[~~rt)R.-~ (2.25) 

r~e ó~ aCllanbSOBaHH T~SCTBa (2.17). Tenep:b Óes Tpy,n;a MOERO BHrrH

CaT:b ~ -CO~TOHHoe pemsHHe CaCTSMH (1.7)-(1.8), 3aBHCamee OT npORS


BOJThHOro WHI\.URoHaJIDHOrO napaaerpa 't, CZ:r). OÓOSHaT.IRB <tA..roL/=
 
a(i1jt -1/'1')1-1.), A=-l,2 ,HaxO,IUIM H3 (2.18),(2.19),(2.21) H (2.24)

~ I ,. 
0'0 

} Ao AI 

t.j- -t	 A( 1 -l.I -4/ '> (J -2 ~ -,
~4-:=-nt<,.f1, A~<~~"I Q1, S;z ") IL="1. (7;tla.z IS.z> 

J	 (2.26) 
v. 2. A2- .1. -Z{ -'i '7 2...L-iq3:= r7;t; 't Ai <T-z"1 tl.. S., ) 11 =- '1, <~.l.1 ai loS.,'> 

Ft=2C~+2<i2,a~~/SI,)<illo;:rISz>·, F-=2t·;''t. (2.27) 

BwmcJIeIme cWwunm '1. { r xJ . 1LJIa Hax~eHWI pemsmúl -5- -ClICTeMH 

(1.11), 'Heo6xo,IUWO WHKcapOBaT:b ~ 't( ~~), RCXO,IVI MS YCJIOBRJI 

(1.11").	 IIO~CTaBJImI (2.26) B (LII") li CpaBIDIBasI c (2.27), no.nyqaeM 

u-c' el. ~ ::=. - W_ < t.., I~f(~'> < ~.J.I Q.;~ (S.,> (2.28) 

.. ~ -.f	 ') f]C -1,2..J.. -2 rt ...... .L -2/ ~/S. >zi «	 l'_'t == 4)_ ~·ri.l <T-.,Y fOz{Sz~<(,2)J a... f . (2.29) 
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l1ToCíH HaifTK OTCIO.n;a "tC l!.:i:-) B SaMKHYTOM BM.n;e, HélM nOTpe6YJD'l'c.FI HeKOTo

pHe BcnOMOraTenbHHe Tom.n;eCTBa.
 

.ITeMMa 2.1 IIycTb MaTp~ 4" K fl.1, S8.naIDTC.FI <IJoPMYJl8Mll (2.IO}, a cAf
 
li &1t1. OCíOSHa'tIaIDT MaTp~, BSaHMHHe K H11M. Tor.n;a ,n;JUI JlI06llX; n ,l 6 7L.
 
BHTIO~TC.FI cJle.n;yIDmHe COQTHOmeHRH:
 

e	 J -f -( t i-4/ A<t.t Y lf1[,z/S-Cf > == nC~'rl') < ~y lft.1 / S1?; (2.30) 

<iz ..,-4 f tAL /S"f'"> = ri (rj~7? < i,tl vi" I~f11.-). (2 .31 ~ 

nORaSaTeJIbCTBO. PaCCMOTpHM BcnOMOraTeJIDHOe BupaxeHHe 

(a) .A =- Â.! + <t,t yl( vil/ s"r- i> 
H npeoCípasyeM ero c nOMOmbID To~eCTBa (2.16): 

==tkt(lt2.+ '~fl>~t1.yl}) =n% M(tr>a..z<PI +I'j><i.t,/l-4}). 

; -1 
IlpliMeHR.FI nepsoe cooraoneaae IdS (2.II}, noJIY'tIaeM reneps /d::: n~'rJ · 
•r1J;(a..., -/~><t1y.cl+fS,,><i.z."/-~ rrOCJl8 "tIaro BHOBb nocnonsayeaca (2.16): 

-8= n~{t..!+ <t 
L 

yl-"-. ti-4/.A.41s..>}=n*{~-/51><~·/)t-<t.z..tM,~}Sl~. 
HaKOHe~, BB~ (2.11), MH RMeeM 

(B) -) 0= nt: I n~ ,1,2. T d:tyi-4/ AI ,~> J . 
• I~ L J
 

CpaBHRBa.FI (a) li (B), rrOJIY'tIaeM (2.30). To~ecTBo (2.31) .n;OKasHBaeTC.FI
 
aHaJIOrH"tIHO.
 

CJle8CTBHe. MMeIOT MeCTO CJle.n;yIDmHe To~eCTBa:
 

n)'J ~~.f <iL i 2( a,~f I <.)~ > ;=: nli vji <1;.1. 1Q,~( 151f t> (2.32)
 

n ri~f <t:LyI ~41 S.,f(>;;: n~·r~!<t2·{11 a;(/S..r> (2.33) 

nl'ri' <t-1 Y,t( a:; I s,'> ::= nri vjl <foi I (l~1 I S2 fI.> (2.34) 

nOKaSaTeJIDCTBo. UOJlaI'a.FI .e=-~ B (2.30) li #1.,=-1B (2.3I) Id npapas-
HHBaR npasae "tIaCTU, nOJIY'tIaeM (2.32). Ilo.n;oCíHHM JKe oopasoe TC>.1K,IJ:eCT-
BO (2 .33) .n;OKaSHBaeTC.FI npn cpaBHeHRR (2.30) ;IJ,JIR f. = 1 
II (~.3I) ;IJ,Jl.FI S1,. = 1. naJIee , S&4eT:KM ,"tITO HOBI:le .TOJK

16 

.n;eCTBa nOpOJK,IJ;aIOTC.FI npOCTO nepeceaaosxoã RH,JJ;eKCOB I ~ 2. Hanpnaep, 
(2.34) - aTO "nepeCTaBJIeHHOe" TOJK,neCTBO (2.32). 
.ITeMMa 2.2 

L0+ (/)1 &~f) AL~' :::: - <t.2, fa,;f f S(> <t(/(1~11 $2.> (2.35) 

g -1) .... ~ ...l -tI -1 t -1 -~~"11- (~4A,z Ã2, A.,.:: <~.t ~ ct1 IS.,> < .,la..z. I $jf- r . (2.36) 

!OKaSaTeJIbCTBO. Ms (2.23) li (2.25) KMeeM aJIbTepHaTMBHlle npe~CTaBJIeHll.FI 

.n;JT...fI F j; : 

F + . -~ ~ ,-( ') ( A-f)=	 2" 't Q-f- 't + 2t Ai A2, Q+ õ~ ui 

F - = ji(~AJ. 6~1"1 d_ (~Â.lÃ.,? +t<t.t)l-.2Ia:;·/ ~.,'><t"ICL~" 1c;2r-~) . 

CpaBHHBa.FI MX c (2.27), no~aeM (2.35), (2.36). 
IIpeoCípasyeM Tenepb paBeHCTBO (2.36) c nOMOmbID (2.34). CpaBHJd:BaR 

saTeM (2.35) li (2.36) c (2.28) R (2.29), MH RMeeM 
IIpe~o~eHae 2.3. PemeHll.FI (2.26), (2.27) y~oBJleTBOpRIDT COOTHOIlleHHRM 
(I.IIH) Tor.n;a R TOJIDRO Tor.n;a, Kor.n;a c TO"tIHOCTbID ~O npOliSBOJIbHOrO noc
TO.FIHHOrO MHamnTe~ 

"t é~+ ,"1._) =. (/),,6~i) W_/2	 .(2.37) 

HBHHe ~-COJIMTOHHI:le pemeHH.FI. IIepBI:lM .n;eJlOM OTMeTHM cJle~mee aJleMeH
TapHoe To~ecTBo, nOSBOJI.FIIOmee rrpe.n;cTaBliTb peIlleHR.FI B wopMe OTHorneHHH 

.n;eTepMRHaHTOB /31: I O : <u.~ (I 
<u. 1a.-1/U,t> == ~ - --i-- --- (2.38)

4 a.. Iu,.t): a: 
I . 

B npasoã -qaCTR (2.38) CTORT .n;eTepMHHaHT (N+-t)X(I/+1) -MaTPJmH, COCTaB

JIeHHO~ RS Nx# MaTpR~ a. ,IV -cToJlCí~a IUJ.> R ,4/ -CTpOKR <<<"I , 
IIo.n;cTaBJI.FI.FI rensps (2.37) B (2.2.6), cRMMeTpRsy.FI n0JIY"tIeHHHe BHpaJlteHIDI 
e nOMO~:bID To~eCTB (2.32)-(2.34) R RCnOJIbSY.FI npe.n;cTaBJIeHHe (2.38), MH 
MMeeM rJlaBHH~ peSY~TaT aTOR ~aCTR 5). 

5)	 HeCMQTp.FI Ha TO, "tITO ~e MH He 6y.n;eM K~HH pa3 .FIBHO BHnRCHBaTb 
onpe.n;eJIHT8JIeH [KaK B {2.39)-(2.42)], BB~ COpTijOrneHll.FI (2.38) Bce 
pemeHKH CJle.n;yeT nOHKMaTb KaK OTHOrneHRH ;IJ,eTepMHHaHToB. 
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TeopeMa 2.4. Oó~ee ~-CO~ToHHoe pemeHMe ~-CRCTeMH (1.11) Ha HY
~eBOM ~oHe HMeeT c~e~~H B~: 

11::: - (~)ev<i la-"Is> =_ A 1
4J

· -

t 

j _0_ ;_ "<tzl/
't. 'J, 1 1 ~ 4)_ I - - - (2.39) 

:z. 154) I (ti 

Q - (â2.)fAJ.	 4J..-f J I12. - âf -<t4111.~{ I S,;>: A.r."'_ ..0- -\- ~~/-I 
l\1 

A 41..-4 
Â2 w...	 i t -4 ~ ~~ 73:: (ÁA7 (y/ IJ..t I f'>- 6t~ 

(2.40)
i~ '> I	 a.I 2, 

J O ~ <t2, -.,-tl----1- _ (2.41)Is..,.:~ : l1.r. 

6. CCJ.. t,. -i 5.t _ _ A-- ___ 1-<iof v_(j"'-J.I	 o ~ -
4
1) 

(2.42)~+= - tA.tl <-;-/0.4 IF> - 6/')" '~f!> I lt ' 
4 

3aMe~aHRe 2.1 Ec~ Hac HHTepecYDT pemeHHR CHCTeMH BToporo nop~a 
(1.30), TO rpeoyerca 3HaT:b JillI.Il:b ~" H f+ . B TaKOH CHTYaIJ;IDi ocnee 
SKOHOMH~H OKaSHB~TCR c~e~~e ~OpMy~ 5): 

.tl fk )W_-i _ 51 ~ f~ )fN_-1 iJ, _ 
~f=-n~" rAL <t.t~14L41 f>= -n rei \h2, ( y-/ Q;z:l Sifr> 

_... 4-/~J~-40-f i., -4 _ f.illi) "+-" _ Sol 
~+- nri~b.t <)'LI(l.tIS.t>--n~·l6.t <-lA/~f/f2.>" (2.43) 

OHH nOJIY1Iam'CR c nOMOI1UJD TOJIr.neCTBa (2.30) npa l= ±1 , COOTHOIlleII.RH 

(2.32) H (2.34>
3aMe~aHHe 2.2 .llpHHRTO CqHTaT:b, ~TO pemeHHH B ~e OTHOmeHHR ~eTePMB


HaHTOB TPy,IlHO npoaepaaaa. .II.mI Toro, ~TOÓll ynpoCTHT:b nposepzy, Ml:l npz

Be.neM npocrae SaMKHYTlle Bllp81teHBH ,IV1JI BXOMJltHX B ypaBHeIDIR llpOHSBO~


ImX. PaCCMOTpO ssaaane 8JIDTepHaTHBHlle npe.nCTaBJIEÜnm A1IR '<4J ..." ~4 :
 

q4= -·f:~)t.4~ <tLI1Ç I~ » ~L= -€(~Y'\'+ <~ lai Is..tr">, 
"( ~1)"_ C\ 1. I -4 > .( Alo)"" ~ 1 -f

~?>=L A~ (/-<~J. d1'Sf ') ~+:::, 61 (I_(~4'a..t IS.t'» (2.44) 
.. 

CJIe~e IIS (2.20), (2.22) li (2.3'7>' CpaBID!BWI saTeM (2.44) c 

(2.39 )-(2.42), HaxO,1UlM Heoóxo,IUOOie npOK3BO,14Hhle: 

i()-<t%'lL~·IS1> = (A.tA~(Yl.<i.2.~-·IQ;' S.,r l> j 

,d-<t.. ld~"IS.2~= -(ArA~1)2<b1v"/a~f, S.tf·;» 
I 'd 1. -.f1 -1 -1> ( -1).t..l / -f I ' L + <1.,2.'1 Cl.z ISi r = A'1 AL/ <VL Q,,. S.'):Ii 

.!} <1. -'fI -1( --1 (' -f)2...!l -1/ 5 "> (2.45)J. tu+ ~"V Q,4 SLf<' >=- 62,61 / ·(l;.tlt.t z r : 

C yqeToM (2.35), (2.36) H (2.45) npoBepKa pemeHHH He COCTaRHHeT Tpy~a. 

3aMe'tlaHHª U Ilepeonpeneaeaae -;,; ~ J-L" fI" , l" 7 h.~.' t: ,
-+ ~ ~ -1 - q-j , -. /I' .. 
Sl·.-+ ~;" s.l" ':J f ~ ~ 'lI' ' r~e KOHCTaHTH f,;) ~,. € fi, OCTaBJIJI8T 

Pl , Q~, a C~e,I(OBaTe~HO H pemenaa, HeH3MeHHllMH. Haxe ara KHBapIl 
-.. -+ 

aHTHOCT:b óy~eT HCIlOJTh30BaHa ,I(JIR no,nxO.IUIme:A HOpMHpOBIW S l' K t " . 

3. PACIill1PEHHAH MO,UE.1lJ:> TIll'PillITA B IIPOCTPAHCTBE MIDfKOBCKOrO 

B' M2. IlOJIOJltKM ~..=~ , i!-_ =~ . Pe.n;yImWI K paCIIIKpeHHo~ K CTaH,2tapT

HOM MMT saaaerca orpaJDI1leHH.HME: (1.21), aKBRBaJIeHTHHMH rpeooaaaan, xro
Óll i A/:" li i A; npIDIa,n;JI8JKaJIR Be~ecTBeHHoH qJopMe SU (2) anreõps 

S e(~) ir): (Af:t) t= Ai± ,(A;) t = A:- . IIOCKO.rr:bKY B aTOM cJ1Y~ae 
cr-'(,\*))t y~OBJIeTBopaeT (2.2) Hap.H.IJY c Y(J.) , aa MHorooópasJJ:JI 

{ ~(l)} BOSHKKaeT ~OnOJIHRTeJIbHWi HHBO~~ 1!(J) ~ (~ --t(l")) t . 
.llJ>yrHMII C~OBaMH, CYJIl~CTByeT He 3aBHCHIltaH: OT KOOp,IU'lHaT MaTpH.I.Ui H(l) , 
TaKafI,l:J:TO YCÁ)=("Y-f(llf)tfl(~.B T8pMID1ax 'J.,' aTO COOTHomeHHe ax
BRBaJIeHTHO c~eAYiIIteMY: 

t(lipli(lj?)~) =~ (lj?,F,) He.l) 1';-4 Oi 2)~). (3.1) 

.lI.mI He,D;ilarOHaJJ:bHHX H npasaa ~aCT:b (3. I) HMeeT CYIlteCTBeHHHe OCOÓeH

HOCTH npa ~ =- O .K;l =oo , B TO BpeMH KaK ~eBaH: lJaCT:b paIJ;HOHaJI:bHa ' 

no ~ •	 OcoóeHHOCTR YCTpaHRDTCR TOJThKO ecza H(A) -.ItKarOH8JIDHWi MaT

pHqa. Banee Toro, B c~ae o6~ero nanOEeHHR MOEHO nOKaSaT:b, l:J:TO B 

.neitcTBHTeJ.IDHOCTH H ae -3amICHT OT ).: • • 

lIeMMa 3. I .uonycTlIM, B COOTHomeIDlll (2. 15) m1 ,h1; =F O , ~.::& !.) "') N" • 
Tor~a H - nOCTO.fDIHWi MaTPIrma. 

Ifr	 lloKasaTeJIbCTBo. lIs (3.I) BHTeKaeT, lJTO H(1)=XCÀ*)tZ(,t) -p~OHaJI:b
aaa <pyH~ c noancaaa B T. ,,= ±"r ' ± "".* , peryJ.UIpHaR nplr ~= 00 • 

PaCCMOTpBM, aanpaaep, Bli'IeT B T. J\. = "J' : "tt~ {H(J.»)"~ ~ = r" ~ rI: ,J,	 r,ne p" =1,{-I".*)tR. 'il: . B~eT ae SaBJICHT OT e R 4 ,TOJIDItO eCJIII ,lI)LCI 
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.7IJ06oli IlOCTOHHHOH ê E <C 2. • aexrop -e..= e· "t-es {H{:l)) ~'J - TaIUte 

nocroaaasã. O,IUIaKO, ecna t'::f(), TO. B CRJJy ~onyIIteHJIH, aspaaeaae 

C.,'/C2'=('fn,;'!rn;)ezf{~'(~/~+ ~~2.~)] SaBllClIT OT KOOp;niHaT. CJIe~OBa-
TeJThHO. ~/::: O ;n:JIH JIlOÓOrO p e ([' 2.. III BWIeT paaea HYJIK). (l, E.:D. 

,1J,.mr ,lUIarOHa.JThHOH IlOCTOHHHOif MaTpitliji H (3. I) npaocperaer BH,llto: := ('X -. (Â")) t H , OTKy-.na, oea IlOTepIII OáIItHOCTlI, Ilo.nyqaeM, c yqe
TOM (2.6): 

H=R.tR. . (3.2) 

~.= r,~) '"=i,) ....) f{ (3.3) 

HP&::::Qa:tH , ~'=!) ...)N,	 (3.4) 

~. I ..p , * H-+. J -4 -+ . J di 
l1s (3.4) CJIe.u;yeT r J.:=K". SI. H, X ·::K", ';fl.]f, 1<-,' € fL.. B CJ4JIY aase

'tIaHHH 2.3 MOJKHO IlOJIODT:D ki = f , t' =1.)"') AI. IIo~cTaBJIH.fI B (2.10)
s"*H BMeCTO :r.. H rr BMeCTO ~. , oáHapymmaeM, 'tITO t/:= -1J.2, II 

~,,*= (-4)N'A"t. C IIOM0IItDIO (2.37) 11 (3.2) JIerKO IIOKaSHBaeTCH reneps , 

'tI,TO H~ ~ Jil MH IIo.rrytIaeM OKOH'tIaTeJIbHO 
1 

f - ..' M ",. ". No f- f IV (3 5)}1t. - 11-1 ) 1112 :=: It.z, ') -.J ....). . 

l1TaK,MoEHO CWOpMYJmpOBaT:D 

IIpe,IT,JIOJKeHKe 3.2. Oõmae IV -COJIHTOHHOe penreaae (paC1IIHpeHHOit) MaCC1iIB

HOM Mo,n;eJIH TRppIDU'a (r.20) ~eJLlIéTCJI IIS pemeaaa ~ -CHCTeUbl (r. 11) 
HaJIOXeHHeM YCJIOBlIn (3.3) II (3.5). 

II'pe~cTaBHM reneps pemeuas B KOBapJiI~'.ÇHoM BH,IJ;e. IIpJiI coócTBeHHHX 

IIpeoópaSOBaHJiIHX !opeaua JilMeeM 

xl<~ Ofl)lít'" } 041::02 
2.= Ú)P!+ ) ()"2.; 0 21 

: k·hi'. (3.6) 

B ClIJilHOBOM npencraaaeaaa IIOBOpOTY (3.6) cooTBeTcTByaT MaTpJiIna $ = 
=expC-Í;<r,) ; orpaaeaan X4~-X" - MaTpRUa p~ 6, . Ey~eM C'tIK

TaT:D, 'tITO CTOJIÓen 'lf(:: C~ ,') r;~ Y"i npeoopasyerca KaK KOBapRaHTHH1i 

cnzaop, TO eCT:D, eCJIH f,·::: eP,', TO IIp.H ~O(1J 4) - Bpantemurx: (3.6) Yli 

HMeeM p... -+p,' - ;/2, a npa aasepcaa OCI[ ~.. p" ~ -p," ,Ua.nee, y,n;06

HO BBeCTB e,n;HHJiI'tIHHR npocTpaHcTBeHHo-IIO~OÓHH:H: KOMIIJIeKCHHH BeKTOp K,~~ 
__ .!. ~ J< 2. -- _ T v 0_ ,_I ,'- «; ' , 
- 2 ~ (/ ~. EM (~-.~ Of))' np.H'tIeM 1<1.' - -I. Cf\.Zpl.' c,;- t S/'2Jl' , 
I[ CKaJIHP l'/: lXf(~/)=n~"H(i/2 . B CHJIY SaMe'tIaHJlH 2.3 MOJIHO,

'. ,/~ , l' 
He OrpaJUl1IlffiaH oáIlUIOCTR, HaJIODT:D YCJIoIme 11-(' nJ. ::: r", B pesYJIBTfiTe 

IIe>.1JY"liaeM IV -C,OJ.Il!TOHHOe perneIme (paCllIJIpeHHO~) MMT B mme 
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ú =11 ::; [(-1)Nâ1/A:] 4)_<e:tfe!-h-rJf) } a;4/uf c's+JI.t) > 
(3.7) 

11'"= 13'" [[-t)"IIJ.;/61741-1-<f/.(fe-/h- 'r*J/{o/r4/u,C'st /l)l,
 
J...k ,. o
 

rne ~f:: 2. " XI" + '5", ,a MaTpI4IJ;a a~ npaoõperaar Ba,D; 

•• O Jf *) f) * a/I ::= t/)hft, ($". + ~. -},·/L +/i/2 "/ mn1l- {ffl' - j,.) . 
IIpH SOl.~ J~) (3.6) a.,,7' (lo{ R cf =., { li, 1)') r-BPaIlleHIDIX BHIIo.mmeTCH 

npeocpasyerca KaK KOBapRaHTHHH cnaaop: 1(-7 e~f{- f1'cf3 } '! . IIpR RH

BepCRR ,X" ~ -X" cnpasezaaao 4.(-1'4 t XI (,nJIR CJ;J: =1 ) tf~ CS; tf 6).
1 

OTMeTMM B SaKJllO'tIeIme, 'tITO ,nJIR OÓWIHOH MMT ((.c)* =1) IV -COJIHTOH

Hoe perneHKe áaxo BIlepBHe Ilo~eHo B /16/ B OT~HOH OT (3.7) (He~eTep-
MmIaHTHOM) cP0PMe. 

4.	 YPABHEID1E O('f, 1) siM -GO't.d.on, 11 BTOPAff MACC11BHAH
 

CilllliOPHAH MO WJIb B M2.
 

Paccaospas npOCTpaHCTBO MHHKOBCKoro H nOJIOlllliM ~+;:::''Iz. }~_;::: -cs; 
(cp. pas~. 3). CaCTeMH (1.23) II (1.37) B03HJilKaIOT rrpR YCJIOBHa BemeCT

BeHHOCTH W±, r.() .. -» 1+ . BaTOM c.nyqae MaTpllI..W A():1:. 11 Ar IIpHH~
JIeJKaT sl. (2.) IR.) • 'tITO aKBBBaJIeHTHO cymecreosaaan CJIe.n;yIOmeií HHBOJIJO

I..tIDI aa MHorooópa3IDlX {%( lo)} PI ('ff(J.)} : 

l*(l~!= X{l) H ) ex-1( 1*»* ;;: H- f X-4( C).) , (4.1) 

npWieM aaaaoraaao paan, 3 MaTpKUa H ,n;HarOH~Ha JiI nOCTORHHa. as 
(4.1) CJIe.n;yeT 

Hz: J..'a.g {{) t*} ::: R.~ R-4 
(4.2) 

)lt =1~ V(c;) mie *" = t *" m,,'''') ~ »11' li ::: 1..: /,,*miO, } 
~:: 'li,. t ~ _ *" r;'1 nf CLl (4.3)r, ~ ~r"J} ~f' - .f., tt... ) tt.,2, = i f t /"'2, ) 

';:::4,. ..) N ) 1.;, t~ == :!: i ..B (4.3) BBe~eHH nse HeSaBlICHMble nepecra

HOBKH AI 'tIRCM: {4,,..) N} ~ {Ci») .., ] (I\I)} II i 4)'.,,)1/ ~ {ei"1) "') [NJj 

6)	 HHEe MH orpaHK'tIKBaeMCH, ~ KpaTKocTM, cOÓCTBeHHaMH IIpeoópasoBa

~ !opeaua H COÓCTBeHHHMPI opTOrOHaJI:DHHMH IIpeoápaSOBaHHRMK - B 

ML R E2. COOTBeTCTBeHHO. 
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(xepes (L) II ri] OÓ03Ha'tle~ COOTBeTCTBYJDIIU:Ie 00pa3H t ), raxae , ol* - o<. [3* - prne , BBHJJY (4.3 )-( 4.4) cnpaaennaso e=-- 't"T e ) e = -t""t"'e ~ 
lITO (C 0)== r [l'l] =c V C € {i, 'H') iI} . HaKOHeu;, c nOMoIIt:blO 

I:-.. ,." -~ ..... 

(4.3), (2,37) R (4.2) BH'tlRCMeTCa -(, : e ~ «; f'e 'r , e ~ = 1: e ~ (MH 00 03Ha1ilL1m ~ ~ d-t == T , 

o Ií ) cv-/z 
(4.4)41, ==- l n1,i KJ' 

(naaee aaaxeaae Ic, C~JilTaeM WHKCHpOmUiEl:lM). TeM CaMHM MH RMeeM 

IIpe,JI,JIoJlteHRe 4. L Oõuree IV -COJIRTOHHOe pemeuae (pacuapeaaoã) BTOpOt!: 

MaCCKBHOH cnaaopaoã Mo.n;eJm (1.23) H(paclIIHpeI;I»oro~ 0(1,1) SG E 
(1.37) B~eMeTca K3 pemeHlIH (2.39)-(2.43) ~-cHcTeMH nyTeM HaJIOXe

HRa OrpaHR't1eHKH (4.3)-(4.4). 

IV -COJUiTOHHOe pemeRae 0(1)1) SG-E B KOBapKaHTHOH epopMe 

HIDite MH orpaaasaaaeaca c.n:yqaeM CJ~=1. BBe.n;eM naa aopeaneasx CRaJIR:pa, 

eXfc 3/) = n/ H eZfc r/)) =(rn2,")-I H .n;Ba e.n;RHH'tiHHX BeKTopa, ~.fc. 
"I' 1.0 -f ( ao -~\ 1. 4 ., 2. -.tI o o L -z 

li I'" , TaKIDC, 'tiTO ~,; =Z fI.' - r,; / , ~..; = - :rCf", +r.' / ') TI.' = 2 (v,,
y/'J )Q ,"= f(~·2.+y,-:t;. Bmmy 3aMe'tlaH:aH 2.3, MO.lKHO nOTpeOOBaT:D BHnOJIHeHIDI 

I , . I; o.. ",' {" Ih· {
YCJIOBliH n " h = v~ fI: li m.,""1, = o,; 'í' , rne v,,::' :± 1 .n;JIH

f 
c.:. :::: Ci J ~ ~ I,nJIFI L::I: [t]} R ~{ = [s: {..n;JIH i ::' (L'))' 1.n;.mr
 
L ~ ti)} . 'I'orna ,0Óp8lI{aHCb K BHpaJKeHIDIM (2.43).n;.IDI 'I., ~ Cf- 11:
 

~If =.'$+ , rroJIY'qaeM 5):
 

Cff= rr~ <eZOS/Il;1/ tré~» (r= nJ;j <e-~ /'1.'te 'r>. (4.5) 

4 
0')'( t +it' . -~.-~,,),~ 2. -1) ..L It 

3.n;eqp ~1 =(lJi e c: iI + tJ;;e I "JliC~'r,; -1 R ~,: =2 Ie,: 7a + ~,D) 
L /1. .t. -t, I' ,." )

&L'= 2. 9,' 'Xr + ~,.' , Y'tlliTHBaH COOTHomeHHe ~. fi = (fi + e ri)1 ~'r) 
~erKO yóe~Tbca B TOM, ~TO pemelme (4.5) RHBapRaHTHo OTHOCRTeJI:DHO 

npeoopa30BaHR~ ]opeH~a (3.6) 6). 

O,nHOCOJllfTOHHOe pemeHlie. IIpli IV=';( , BBO)J,fI 

1,,"," ('-~ -Vt / o 0) "Ã _ r V.I. -/4 I o 0.\ " •e = 01 fJ1 tXfl-~'1-:r., ) e =: 01 ~ ~Xf\'~1 -~" / ) e : Lr" Y./ ) 
e?:a "'ri " ; ' , pel1l8HKe (4.5) MO!tHO npe.n;cT8.B:HT:b B BR,IJ;e 

+ . exp [.t[~~f..r(Co~<;·XO +/IIÍltoL ,1tI)+i l} 
~-- i colJks "'} )(4 6)- (Coskf eodr CMntJ.·~ +~Shel'X()+r . 
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(' ......11 ~ 04 == 1:" ). IIoCKOJI:bKY npa 't" =: f OOrrOJIHHeTCa Im ! = O , 3HaMe

HaTanb (4.6) HRr.n;e B HyJIb He oop~aeTca, K ConRTOH pery.mrpeH B KOHe'tl

HOM 'tlaCTK llJIOCKOCTK C:€ 0) ::c ") . IIpK ~=: -., , aaoõopcr , BHpaxeIDIe 

(4.6) OOpamaeTCff B deCKOHeqaOCT:b B HeKoTopo~ KOHe'tiHO~ TOqKe. ~anee, 

B OOIIteM c.ny'tlae J,C'"l{}:f~ Jil peaenae , B,ItOOa.BOK, ueorpaaaxeao npa ,~o/~oD) 
DOO IX"/~et:' . .ll.mI Toro, 'tiTOOH YOe~T:DCa B TOM, 'tlTO !Íl0PMYJIa (4.6) 

.n;eHcTBRT~HO OnJilCHBaeT JIOKanR30BaHHHH oo~eKT, y.n;OOHO nepeHTH K Ho

BllM nepeMemiliM.
 

MMeHHo, npa 1:'= { peueaae (4.6) y.n;OBJIeTBOpaeT HepaBeHcTEY
 

<f+I.!- ~ O, H MbI MOJKeM BBecTH KOMllJleKCHOe nOJIe <f=J>e i~ TaROe, 'tiTO
 

fa (Cf"t'!j"h:H 9~attCtalt·g.[(Cl"tcgJ/('11-+'!71.Ilpa '7:'::-1, 

)J.JIH (4.6) cnpaaeazaso CIJ +~ -~ O , a f H J. MOJlHO aanars TaK: 

9 == (- ~tCf-) 1/L , 8t:= oru: t~ [(C.ff-+C5I/C'f t - 'f J ] . B HOBHX
 

nepeaeaasx .narpaaaaaa (1.36) np:HHHMaeT BR,IJ;
 

J. ., .2. ' 
1.~~= lf~ ':f~ 'f*lf-~(1+1:I<fI· j- - Ir I -+- (I:. ,~,» 7:=:J:~ (4.7') 

iLID1, B KOBapHaHTHHX OÓ03HaqeHIDIX [Jf. = ,(s"ar 'f - tf õ" Cf·) ] 

L- ldr- If / -Ilf!.._i "Ji-;2. .L12 - " .... 7:1Cff 1 l.t ICfI2.(1 +1:llfl2) (4.7") 

. ,
B TepM1lliax nOM €f peueaae (4.6) OHCTpO YÓIiBaeT npa , X /-+ 00 wm: 
rrpH I :rOl'" 00 • 3TO oOCTOaTeJI:DCTBO n03BOMeT rOBOpHT:b o COJnlTOH8X 

o(~) 1) StT E KaR o xacrauenonoõnsx oosexrax [;rr.pyrOH cnocoo y.n;oc

TOBepRT:DCR B JIOKanH30BaHHOCTH peweHRff (4.6) 3aKJID'tiaaTCa B BH~CJIeHHK 

• llJIOTHOCTeü 3aKOHOB cOXpaHeHIDJ.]. IIplI "Cf?' I:: -1 COJilITOH orm:cHBaeT .n;QCB~ 
TOBYiJ "qaCTHIJY", a npR ~f=1 - TaxROH. • 

BeIIteCTBeHHoe S'G- E . C~ecTByeT Ba.!tHHH nO,lJ,KJIacc pewemdt (4.5), oc

T~CR KOHe'tlHllMH KaK npR I ~D(~ 00 , TaK K npH I :r"/~ 00 • OH 3a

.n;aeTca TpeOOBaHHeM 1:'lf += 'f - ~ Cf (t" == :t 4) II y.n;OBJIeTBOpsIeT 00H't1Hl:lM 

BeIIteCTBeHHHM ypaBHeHRRM SG- (1.35 ') • 

Ilpe~oxeHHe 4.2 OO~ee ~ -COJIHTOHHOe pemeHHe BeIIteCTBeHHHX ypaBHe

HRÍt Si. rt.e(SC:ht - G-OA.f-,).,On" (1.35 I) BH.n;e.IDIeTCa H3 pew8HIDI (4.5) 
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m, 

ypaBHeIDLF.I: 0(1) 1J SG'E npa Ha.JWJKemm YCJIOBID1 
Ha. OTMeTRM cpasy ~e, qTO BS (5.2) CJIe~eT 

I.~ f< (() V.t ,11+1 (r "1 li. cli ::::crc: 7 K.~, = r" ) taf ~.')='C t eXf «>, ~,=Õt" (4.8)	 Ht==~2.H. (5.3) 

nOKaSaTeJIbCTBo. llpH pe~K~H (4.3)-(4.4) To~eCTBO (2.33) npHo6peTaeT 
EaJIee, TPe6YR COBn~eHRff nOJllDCOB H BH'tIeTOB B JI8BOM H llpaBOH 'tIaCTRX 

BH,IJ; 

- r -2, 0-11 2. 's ntL)2. -fi f) -~I ~><.e >J /.02, r e:> = t"j' <e t>.2.e , (4.9) 

f) ii 2.(' I) 'I,' -2, c
C ,IijJYroit CTOpOHH, lIS YPaBHeHHH (4.8) BHTeKae'l' r>.t ::::: -{t" °i~.t ~. lJi) 

lI) CJIe,nOBaTeJIbHO) ~1Ji 'f t , aanpzaep, cnpaBe,2.VIRBO 'f~t"{!r(e-~)I-21e;,'lrZ.e's). 
+	 I)N -~ "-'I ~ o: AE1\BOCnOJIDSOBaBnrn:C:D (4.9), nOJ1Y'IaeM OTCIO,na Cf =t'L-t :<e /0.1, e ,>::t'~ ,U':, •.v. 

KOM6HHHPYH (4.8) c (4.3)-(4.4), ~ - COJIHTOHHOe pemeHHe Be~eCT

BeHHHX 5GE (1.35') JIerKO npR~eCTH R CJIe,1JYIO~eMY OROWIaTeJIbHOMY na
;rry 5): 

-;2: -"1 ;!~'f=<.e I~.t. e / )	 (4.10) 

D~j l j!·+1· -i'-~'ll ~( -2. z, J) {O) } {() }rne 02, :: e? i-t« • "J Il rc fi + 'I H erf (r.i =:1i e-XP •1t r:{I.'J 

5.	 MACCHBIWI MOWJTh TIrPPIDIT'A fi YFABREIlliE 0(2) ~intl- C()'Y,olofV 
B EBK.JJHAOBOM IlPOCTPAHCTBE 

B E2. MIl noaaraea ~+::: 1-' , r_=: [, %.'*) E== :t 1 . Pe;rrylaJ;IDI K (pacIIIK

peHHoMY) 0(2,) SG-E (1.33) a, onnospeaemro, K pacIIIHpeHHoH MMT 
(1.28) aaaaerca YCJlOBM.R:Mlf (1.27), ~PYJOJI.t]iWR cJIe.IJYIOmRe CMSM aa 
MaTpm:t;l:l .mrneillio:tii sanava: 

f -)t _ +(A;) t = 't' G. t. A1+ ") tAo - E A ) (5.1 ) D 

r,ne fR = "';4"{-t, f't} . B OTJIlflU{e OT CJIY'qaeB, paaoopanasx BHme, zaa
,noe KS YCJlQBHH (5.1) CBSiSHBaeT ~e pa3~HHe MaTp~. B pesYJI:DTaTe 

oÓcY.lI,Il;aeMaR: pe,IJyltUHH He MOJIteT 6I:lTL S8,D;aHa nyTeM orpaaaaeaaa na KaKYD
-zaoo Be~ecTBeHHyIO q>opMY aJII'e6pI:l si (2.) C) ; TeM He MeHee, peaeaaa 

~ Hee B3BJleKaDTCH npeXHHM oópaSOM. ~s (5.I) c~e~eT CYmeCTBOBaHHe 

,ItRIarOHa.n::DHOií MaTpmJ;U H, TaKOH, 'tITO 

1.,(1) =: &-4 [1.,-f ('l:'ff/:t*)] t H ) (5.2) 

npFleM "B c.nyqae ooaero nOJIOJlaHWi (rn,t) WJ;';p O ) "=1) "'J fi} H nOCTOHH
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paBeHCTBa (5.2), no~aeM 

rx: /. *)-1 ' - IV)), = 7:é vE. lr,,' ) (, -f) .. ,)	 (5.4) 

RpL" = -T"eJlfr;')-2. &,-4(f(t}-1 Qt't	 (5.5) 

H= nfrj~-:') *~:IA:) ~ & R,.f{ t )	 (5.6) 

~	 ~-. 
r,ne 6HJIO HCnOJI:DSOBaHO (2. 17). BHpaJitM t,: HS '(5.5): t l = k". HS r Jf ) 

k,; € ([' li noncraaaaa B MaTpill.l;H (2. Ia), ;II,JIJI S:: tmt (~'A;") aaxo
.IUIM c nOMOIIt:bID (5.3): 

e,,'8 = ±(VE)AI. (5.7) 

AI .2. 2N+( -S.o 6, ) 
Ms	 (5.6) li (5.7) JIerKO nOJJY"lll!T:D H= .:t 1:' n'ti' &. ex!, L ~L 3 ~ 

r.zte J;» Im câ . HaKOHeI.J;, BHéHPM ",:::::t r-t'n'rir2. , '" = 1) ... J Iv' 
HMeeM 

.a,y " = e-81l 1t1 "'1( rn'; = éNJE ebll n. ,,' li- (5 8)""'1 r ";f , ~	 :z. • 

(aaaxenaa ..JE H &' ClUfTaeM 'ÍlllliCHPOBaHHHMH). TeM C8.MI:lM zoxaaaao 

llpe~aaeHRe 5.1 ~ -COJlHTOHHHe pemeHRR (paCillHpeHHHX) eB~nOBOH 
MMT (I. 28) R 0(2..) 5GE (1.33) BlUeJImOTCH MS peaeaaa 1r -CHC

TeMH (I.II) npH HaJIOJIteHHH YCJIOB~ (5.4), (5.7), (5.8). 
Ilpne,neM IV-COJIPITOHHOe pemeaae 0(2) SGE R KOBapRaHTHOMY Bl! 

lIY 6) . .1J.JIR arcro BBe.zteM e.n;mnrqHHft BeRTop Kj. G E.2.; k/': -f (r/+éff) 
k '_.1.( ~ -.t) o '~,tI_ (_1.. f"n)'" -:: ,

3. - 2. ft -tf<", ,lI CKaJIJr.P,Ç, :. e ~ =:= e.:xf .2. O-l.&. 1t. ) t-f) ...)N. 
/ 

B CJ4JfY SaMe-qamm 2.3 MOxtHO rrorpeõoaars n/h2.' = /Cf . Pemeaae )J.JISl 

Oil) SG-EE ll.OJIY1laeTcH rorna c UOMOm:bIO nepnoã qJ0PMYJJH B (2.43) 5). 

~=11=; n/fj/2.(±JJ;SI/M g,2,)'.Jl<{:rOI ~;il e~>. (5.9) 

3.llec:b r,;::. t k~ z./4- + 'r/ ' a MaTpKWi l4=~fE 'r> aI( lt g~= 'r>a.1.. 
.ztBDTCH 

14ij::::r(r"~J~t4e~r(~+~)+f:tlJ+f.,·f;·~~f(-~'-~·*)}/[E.(rL'fir~i] 
.	 Cf 
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e;i={e:rp{\ +'1) .,. 1:eN e:t:r(-~,-~P}/ [ Hf'f<;rz -1 J 
IIOCKOJLDKjT Be.mrotHa (~,;f<;)-2 =(k~ + ,,'€.r>l -»: aasapaasraa no OT

noiueaan K 50(2) -BpameHIDIM rrpO_CTpaHCTBa E 2.. 81 • .c~ li. HaKOHeu, 

~	 .aB.rúIlOTCH 50(2) CKa.n:à:paME:. 

O,IUIOCOJmTOHHoe pemeaae npa .1l. %0 HMBeT BK,II; 

l.f::=. (€Ir- i .2- lr ,R-) e1f(~-'s1{exp{~+'$""I + rE ur(-s-~*)~-~ 

CJIe,n;OBaT8JIbHO, B OTJIJI["lD!e OT M2. -C.J.tY'1WI (cp. c 'tlaCTDID 6), 8BK.JJlIAOBO 

ypaBHeIDIe 0(1) 5inK. - Go.J.on [YPaBHeOe "(I .34) npa t"~! ] 06JIa,naeT 

KaK CRHryJIHPHHMH (f:: - i) . TaK K peryJIJIpHI:lMH (E = 1) COJIltTOHaMlII. 

Pe,mrKIJ;W1 K BemeCTBeHHHM eBKJm,I(OBllM SG-E . IlpJl CA)=/ BemeCTBeHHhIe 

peneaaa B (5.9) y.n;OBJIeTBop.HDT 06H11HID1 se;[; (L35 li). llT06H BH,I(eJIl!T:& 

Bell{eCTB6HHHe !J' • BCnOMHHM. npesne acero , TOJi,I4eCTBo (2.33). Ilplll yc-

JIOBnHX (5.4). (5.8) OHO HMeeT BHA 

<:r".te-Vr g/I e~r-t> = é #+~ <e's*1 R;41 e" · (5.10) 

,UMee, paCCMOTpHM nepeCTaHOBKY t", .."Nl ~ {li), ''') (WJ} TaKYJl, 

'tlTO (( (» = i 'ti i t: {j,) -., .} N} . ECJm HaJIODT:& peJIYKUROHHHe yc-

JIOBlUI 

fufro)l -1. ~ Li~ _ k'i' o*'· -.N+4 o ) '"ri =-ffCi) r»: ".L - J. ) exp(~. "I =~tt -eXpl ~w ) (5.11) 

rne	 )(i. = ± i , TO BHPaJteIme (5.9) ynpOmaeTcH: 

~ = <e-'f*1 g;t I e:S> .	 (5.12) 

,.~ -.2. "c&'ILJ1 • )-2
SaMeTIIM rasae , lITO g.J.J =-f. )la) _~(i) ">.t (t'ljl ~{.P'
 
IIoJLD3YHC:& aTHM COOTHOmeImeM J1[ TOJ!,IJ;eCTBoM (5.10), JIêI'KO npoaepaes ,
 

lITO	 l.f='! *. TaKl4M. 06pa30M. mleeM 

IIpe,n;JIOJlteHll8 5.2 06mee IV' -C()JllIITOHHOe pemeaae BeJIteCTBemmx ypaBHe

lmH	 SiN.1Stn.:[ - G-(),.,,~rL (1.35'') B npOCTpaHCTBe E 2 ,naeTCH BIq>aEe

IDteM (5.12) npa YCJIOBIDIX (5.11). 
.. j'y.n;eM rOBOpKT:b, 'tlTO napa Cf.) s-,) COOTBeTcTByeT "COJIKTOHY". ec-

Jm (i) =L' • Ec.IDI ze (i):f: ( • TO lIeTBepKa (ri) 'st J r (..' ~ 's,~) ) 

napaaerpaayer "6HOH"; ACIIMIITOTHlIeCIW,rrpH Icll~oD peiueaze (5.12) pacna

naerca aa Ha60p "COJmTOHOB" J1[ "6HOHOB". ECJm E= 1 , TO H3 (5.11) CJI8

l1YeT. lITO COJIRTOHHWI COCTaBJIJmIItWI OTCYTCTByeT H (5.12) eCT:b HeJmHeM:

HaR: cynepnoszuaa RCIUIJO'tll:ITeJrbHO Ó:Il[OHOB, peryJIHpHI:lX npa 060HX 'C . IIpR 

é == -1 B (5.12) ,n;aJOT Bltna,n; 06a TIDIa KOHcTHTyeHToB. npHlIeM COJII[TOHH 

li:	 6HOHH CWIryMPIÚl rrpa 't""= 1 H pery.IDIpHH npa ~::-1. 
B 3aKJIIllIeHlIe OTMeTl1lM, 'tlTO B cJlYlIae 1;' == E =-1 A/-CoJmToHHoe p'e

meuae BemeCTBeHHoro SGG (1.35") H3BeCTHO B l}?opMe XHpOTH (CM. /22} 
H conepaanaeca TaM CCI:lJIKH). 

6. YFABHEIillE 0(2.) sLite -~'"lrLolt B IIPOCTPAHCTBE Ml1HKOBCKOrO 

B npocrpaacrse M2. (&+::'[ , i:.- =&t) pel1YKIJ;WI K ypaBHeHl'I.RM
 

O(2.)~~/hin.f", - Gt)''liolt (L32) aanaercá HaJIOJIteHHeM YCJIOBKH
 

q" = e"~,! , 7+= e-t,'&r'C''f~) 4J;t:=f. (6.1) 

(l.r=corz.st E IR). Tor,n;a B cHJIY (1.29) aBTOMaTWIeClnr B03HKRaIOT 

oIIpe~eJIeHHHe orpa.mrqeHIDI H na 11v ) 93 . TI OTJIWme OT 8BRJllI,II;OBa CJIY'tIaSl. 

YRaSaHHHe CBJI3H ne nPHBO.n;HT K KaIOíM-vm60 Henocpe.n:CTBeHHUM aJIre6paRlIe

A:J:. :t 
CKHM COOTHOmeHRHM Ha MaTp~ D li A~ . B STOH CHTyanaa ~ B~8JIeHKff 
1I3 06~ <I>oIJqJI (2.32)"-(2.34) pemeIm.tt, y,n;OBJIeTBO~ pe,n;yKUHH (6.1), 
npome Bcero HCXO~T:b lI3 HBHoro B~a peweHH~. H3 (2.43) l1lMeeM 

~;	 /Yj)*
~4= -n~ <tLYla~fl 54{.-4> ) "1:= -xnt"fj <çz"Ha.lPI~11'-~7. 
IIoJIaraR: reneps
 

.. ,; _ ti- ~. ti- .; _ _ -4 i 1fr,·:::y" ) m." - r' 11,.. ) ~.t - T;y,; 11-.2,' (6.2) 

nC>JIYlIaeM <t.2.~I=-1:'<s:l) IS4f f>=I.l!,,))-')*» aI =-Q.2 li. HaKOHeu, 

~1 =~1 *".... 
PeI'jTJIJIpHHH MeTO,n Haxo.ç;eHHSI pe,IJ;YKI.tiloHHHX YCJIOBRH. Y6e,ItHMCH, 'tlTO orpa

lm'tlemm (6 .•2) ,n;eACTBJITeJLDHO BH.nemmT HaH60JIee ooaee IV -COJIHTOHHOe 

peaeaae 0(2.) SG-f". JVm ,n;OKa3aTeJTh~TBa sroro l}?aRTa MH npe,n;':bSIBJ!M 

HHBOJII)D,lIJ). 3a,naHHYIl aa MHoro06pa3D {cr( ~)} J1[ OTBeTCTBeHHYl> aa 06

cpmaeMyD pe~. Pe,IJyKnKOHHHe YCJIOBl1lH, ~yeMHe aToj:{ mmoJIl>

uze!. B TOlIHOCTH COBn~aDT c (6.2) . 
EY,I(eM OTnpa.BJIJITDCH OT TpeyrOJIDHott KaJllI6pOBKl1l (1.6) c yqeToM orpa


~emtii (6. I). (1.29). C nOMOIllbD KaJ1l'16pOBOllHoro npeoõpasoaaaaa (1.4)
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c MaTpRLJ;eli ~'t') 

iT'~ éit"'"'f W) 1tf1)V'/+
"!J: == (W )w- ---; ) <.8= 1+1:/Cf/2.· (6.3)
1:' o _~ -rV% IN --1 '1 

( 7: V.t .eJ?HKCHPOBaHO), IIepeitn:eM K xazacpoase , B xoropoã MaTp~ U2.±" 
Uo:t. l'IMeIOT CJIe,IJyIOlI{HR BMA: 

1Üo-=(tL·.[)tl[ f9lr «:1- - K.c.1 63 J ~t-.:t<S"J' . 

~ ( O WJ:tt,LV'lIJ 
- 't ~ ~ u+.:= -.- [(fJ. cf4 + 21: C! l.!~) -I<.c.] cf) +1:. ) 

o 4t 9.> ~ ~ --e-LVCJ.JI~r1.)t( O 
2 

D ei&r<J(Wl.)J 
rr: -' V.t. 1. .2. 
U2. -L't" Ctlr~"W2 o + (2 +r:1l/f9~... (6.4) 

IIpn 't"=" ['í= -IfJ oTH MaTp~, YMHOJKeHHHe na L' , npHHa,n;JIeJKaT Be

me~TB~HHoít (j>0tMe SU{1,1) [~U.(2)] aJII'e6pH aa.e» (íh:t)t=r{j;:J:~ 
(U0%) t =" r u/~ r .c r,- cJ.t:a.g.. {1) - ~ } . CJIe;n;OBaTeJIbHO, 

CYmeC'lIByeT MaTp~a . H(').) rasaa, -qTO 

'? (Â.)~'~) =1"( y-4(t j 1)~) t HC>.). (6.5) 

-4 )C nOM6IItI:>ID KaJlJ40pOBOlffioro IIpeOOpa30BaHIDI c MaTp~eli g. = Dr ~ s ( .l 
B8pHeMCR TeUep:b K paCCJIOeHHo:t! KaJmOpOBK6 (2.2 )-(2.3). M3 COOTHomeHIDI 

(6.5) CJIe~eT BHBOJIW~ 

Y(li ?,!,) ~G-f(À.)(y-I(;tJfj~,~))t == 'Y(lj7)~) H-l(~. (6.6) 

~8ClJ YH BBeJIa oÓo3Ha-qeHHe 

(6.7)G-(J.)= ~~ ().1(~T:r ,!t '5a): ~-~ (:. 1/_).
-t'Á · 

AHa.nor}[lIHO pa3,ne.ny 3, MOJKHO nOKaSaTlJ, -qTO MaTpmJ;a H(..t) ,IO!aI'OHaJIóHa. 
113 ypBJ3HeHM (6.6) npa 3T OM no.nyqaeM 

G- {.t) ~(~}'b z.): :::(~--1(Àifj ~,!,»)t H(t). (6.8) 

. I: .lB cJIY'Iae oõnero nOJlOJKOIm.F! n.4 l , tt11 ~O ) (, ::1) ''') Iv' paU;IWHaJII:,Ha.H <pyHIC

~ 

(6.9)H(l.) ~ 1.ft!") Ga(A) X(~) 
He HMe8T nOJIlOCOB lIPH À:::: 1 'Yc: ) :t )1~:* (;n;oICa3aTeJIDCTBO nosnopaer 
,ItoltB.SaTeJI])CTBO JI8MMH 3. I). PR.,It JIopaHa B OKpeCTHOCTK ). -= O CO;n;epiKHT, 

CJI8,ItOBaT8JIDliO, KOH8qa08 ~CJIO ~eHOB K JIerKO BaqKC~eTCR H3 (6.9): 

(6.10)H(Á) === 2)-Y.t, IAf~ J di~ f~ )-1:'n 'rj~·fr' Â,-i}. 
IIo;n;CTaBJLIDI, HaKOHeIJ;, (2.6) 14 (6.10) B (6.8) R lIpH:paBHHBWI nOJIoot8H:wI
 

nOJIDCOB:H cOOTB.eTCTByromKe BH"qeTH, llo.nyqaeM pe.n;yKD;Homme YCJIOBIDI (6.2),
 
TeM CaMHM ~OKa3aHO
 

IIpe,nJIOJKeIDIe 6. I, Ocmee IJ/ -COJlHTOHHOe peaeaae O(2.) Stfr-J; (I .32 )
 
BH,IJ;eJ.I.fleTC.ff :H3 pemeaaa ~ -C:HCTeMH UpH HaJIOJKe~ OrpaHK'!eHHH (6.2).
 

1LIDI IlOJ.lYTIeHIDI peIlleImíf B KOBapl!aHTHOM mute 6 , BBe,neM e~R 
npOCTpaHCTBeHHo-no;n;OÓHHH KOMllJIeKCHHH BeKTOp k/'é 112. : k,~:: (-%..)(r/'oI-f?) 
k,t:(i/2.)(f4-/·-tt?) H cxaaap 'st ' VXf{"stJ =11./(t:::tr ")N). B CRJIy' 

S8MellaH:mI 2.3 MOJKHO rrOJIomITlJ 11,/h/ -= f4,;. AI-C~JIHTOHHOe peneaae 
0(2.) SG-E nepenacaaaerca rorna B BH,IJ;e 5 

-:r"t 0-11 'r~ =<e 'O.t, e ~ (6.11) 

r~e ~i s: f k,:" ~ ~ + 's/ "2 = (f<> CiJ. <oc» '*I11 MaTplIIJ;a naercs
 

.. { *) *\li I *' t 1
~1J;:: exfC ~l' +~. - t'er.trC- ; -~. ir [(r"t fi) - 1 . 
A7m 3HaMeHaTeJ.I.ff l!MeeM (rclJ"!j) 2.:= (kS + E/,'1ki~) kt~, H~ CJIe~OBaTeJ.Il>HO, 
pemeaae (6.11) npencrasaaer coooã czansp. OTMeTl1M, Ha!w,err., ~lTO !IpK 

1:'= -1 .nBYXCOJmTOHHoe pemenae H3BeCTHO B tJlO})MB JCHpOThI 
157. 

B pR;zJ;e IIpRJI~eHHH Bo3HHKaeT HeoOxo)l;RMOCTb B 3aMKHYTHX BHp~eHKHX 

,IVlff MO)JyJIff. "y -COJIl{TOHHOrO peureaaa, MO;zJ;YJIb pomeaaa (6.11) MOJKeT CíHT:b 

npe,ncTaBJIeH B B~e 

t'fl2.. = 't' ( lU g.. ldtt~2, r~-~) } (6.12) 

r.n;e MaTpKIJ;a €1= 'r> a, «f~KI naerca 

€/i= {ri·rí"e [S~.+ ~~) -7:(r'~'f:)-4nrC-~'-'rf)}/[{rir:)l-1] . 
lIToCíH .rro.ny-qlITlJ npenceaazeaae (6.12), 3aMeTRM, -qTO dtt G()') = - f:') 

cLti H'c>y = -t"í)-( ILi-1A~'I2. H rht ~(oo)=-1. Cpanazaaa saTeM nerep
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MIDIllliTH JIeBO}! -l{ rrpasoâ 'tIaCTR -(6.8) npa ).. = ()CJ ,HMeeM (6.12). 

BemeCTBeHHOe 5G-E . BH.neJrnM reneps pememm ,IJ;JI.H BelIleCTBeImIlX S6Ei 
(L 35 I). Ha aTOM arane y.n;OOHO 3a4?mtCHpOBaT:D tr::o. -1l"/4 . Ycaosae <j:/f* 
paBHOCRJIbHO rorna paBeHCTBaM (A;)*= :riA/ ,(A;)* =- A: ' Ko

TopHe ~YIDT .n;orrOJIHHTeJIbHYD HHBOJIDUKD Ha MHorOOO~a3KH {1r(J)} : 
]:0.) ~ yl'UÀJf

) c {YC).)r o CJIe.nyH cTaH,l{apTHoMY psnenry , noJIY

'tIaeM 

IIpe)ljJIOJKeHHe 6.2. Oõmee AI -COJmTOHHoe peaeaae BemeCTBeHHlfX 56E 
(r.35 I) BH.neJ.UIeTCH as pememm (6. 11 ) o(2) SGli npa HaJIOEemm YCJIo

BHH 

'* J- * ko( 1)- o *1 f> )rt' :::: cr'.o 9 !te,' = U) ) ~ L :'It' I == )ft!7.(f ('r,,.,, (6.13) 

r.n;e -Xi:: ±., H CKOÓKH 0003HaQaiJT JIDOYJ) nepeCTaHOBKY HH.n;eRCOB, Ta


EYD... 'tITO f ( i») =! \:I'; ê { 1)' ..J W} .
 
BeJllllllIHH c mI,I4eKCaMII C ,,IJ;JI.H ROTOpliX {O = t: , OTHOCHTCH coõcrasa-


HO R COJlllTOHaM, rorna R~ npa {t} * tO rraps { f) 0:>] H;yMepyl>T OHOHH
 

(opaneps) • 
IV -COJmTOHHoe peneaae B8meC'l':eeHHoro IBaBHeIDIJi 'SiM - Go~,.j,p;" 

paSYMeeTCH, xopomo H3BeCTHO (CM. Hanp. /17- ). qTO xe RacaeTCH YRaB-

Hemm I>Út.l. - G-O'1.(Um" ,TO aHaJIOrR'tlHhle p83YJIbTaTH rrOJIy'leHH B
721/ . 

7. o CBH311 PEllIEHIf.1 C HYJIEBLIMl1 11 HEHYJIEI3UMM I'P.AlIYMThIMI1 YCJIOBM5M1 

PaCCMOTpHM KOMIIJIeKCMWmJ;lIpOBaHHhI8 ypaBHem1R Ãt/1t, - G-oJtdolf, 
B npoeTpaHcTB8 f12 t T.8. CllCTeMhI (1.32) M (4.7). Kal<. yxe rOBopll 

JIOCh (3aMe'tIaHHe 1.2), 3HaK MaCCOBoro 'tIJIeHa B cooTBeTcTBYIDmMX JIarpaH

~aHax MoxeT ÓhITh ll3MeH8H Ha npOTHBOnOJIOXHhI~ npocTo nYT8M 3aM8HhI 

C, -1' - ~ • IIocJIe YKa3aHHofr 3aMeHH .n;OCBeTOBHe COJlliTOHhI npespaaaerca B 

TBXllOHhI II HaoÓOPOT, npM'tIeM rpaHll"l{HHe YCJIOBRR OCTaIDTCR, eCT8CTBeHHO, 

HeH3MeHHhIMM. B HaCTORmeM pa3.n;e~e óy.n;eT rrpe.n;~BJIeHO eme O.n;HO, MeHee 

TpHEMaJIhHOe rrpeoópa30BaHMe, n03BO~IDmee CBfl3aTb pem8HMR ypaBHeHllM 

c pa3ImMH 3Hal<.8MlI MaCCOBOro ~eHa. B OTJIlI1me OT 3aMeHH ~ ~ - S ' 
yxa3aHHOe 06paTmMoe rrpe06pa30B8HHe pemeHHHM c TPKBRaJI:DHott aCHMITTO

THKOft IPI ~ o CTaBliT B COOTBeTCTBHe pemeHIDI c rpàJmlnIHMR YCJIOBIDI

MH Ic1J ~ i npa IX °I 1IJIH'x 11 ~ 00 ,R naoõopor , B QaCTHOCTH, 

rrOCTpoeHHHe Buwe .n;OCBeTOBHe C~OHH, YOHBaDmKe Ha oeCKOHe"qHOCTH, 

rrepesonsrca B (,nOCBeTOBHe ze) Irn:HKH. 

~.n;OÓHO nepenacars ypaaaeune 0(2) ~c:1tt. - G-o#o(.oÚJn 

~~ + Yí f~ '-8 *(1-It.fl~-" + Cf("--I'9I2.) =: o ~ (7.1) 

3a,ItaBaeMOO JInrpanmIlll10M (I.32) O ~= -1 , xax 

f~E, -t- P[ p~ f2, - c9~ t9" ) (1-~~)-1 + é f(1- r2.) =0, (7.2')
 

[&?. f 2lC1- f t) -"Js, .,. [81; fZ{1-f2)-1JZ=O. (7.2")
 

3.n;ecll e~" " ~ =s> e t'e) , f). é d? , f> o . Paccxorpaa pemesaa, 
y.n;OBJIeTBOpmDIItHe f ~ 1 . BBlr.ny sroro HepaBeHCTBa li ypaBHeHIDI (7.2 /), 

MOJltHO BBeCTH HOBHe rrepeaeaaae f~ 

H 
~ a c rrOMOIItbID cooraoiúeaaã 

F=@-I'2.)í ) ~ =-0'1. f2.(1-1'~-~ ) ~ '"&~ ~2(1-f~r: (7.3) 

PaBeHCTBa (7.3) onpeneamzr J. 
~ 

c TO'tffiOCTbID no a,n;.n;HTHBHOil nocToHHHOH. 

3JIeMeHTapHoi1: no.n;cTaHOBROM nposepaerca, 'tITO "" ~ XI t9- y.n;oB.1IeTBopm:>T 

CRCTeMe (7.2) c é ~ -.f. :6Ie.n;oBaT-aJIbHO, MO;KH9' CWOPMYJIHpOBaT:b' 

IIpe.n;JIoxeH14e ? I IIYCT:b Cf= .Pe tO~ -peueuae ypaBHeHIDI (7.1) rauoe , 

'tITO f ~ 1 . I'orna ? =- ftJCf((.'§) c F H -y: , 3a,IJ;aBaeMlM1 g)OPMYJIaMH 

( 7 .3 ), y.n;OBJIeTBopsreT ypasaeaan
 

- - -]f


cf;, ~ -t ti'! Cf~ Cf _ [f (1 - ,i(/",) ::O , (7 .4 ) 
(,'7 1-ICfI2.. I 

3aMe'tIaHlIe 7-..1 COrJIaCHO q>opw1YJIe (6.I2) c 1:=-1, AI -COJIRTOHHOe 

peureaae (6.11) YpaBH8HIDI (7. I) [pacnpOCTPaHJlDllteeCH na -HYJIeBOM <íJoHe, 

T. e. I Cf (X /4)1 ~ O npli' ::c 41-+ 00 ] y.n;OBJIeTBOpHeT f ~ 1 . IIpRM8

uaa R HeMY npeoopasosaaae (7.3) t Mbl nO.7.JY1IHM pemeaae ypaBHeHIDI (7.4), 
COCTOHlltee as N KlIHKOB r I íjexl') I~.1 J. <1?opMyJIa .n;.IDl MO.nyJlH aroro 

pemeHHH CJIe.n;yeT Henocpe.n;CTBeHHO M3 (6.12). 
B c.nyqae 't"::J.1 .narpaszaaa (1.32) sanaer y:paBHeIme 0(2) 50,~-

G-O"totol1- : . 

<f~E., -lf~ <r~ Lf-* (1 +/C// t ) -1 + Cf (I +/lI(l) =: O. (7.5) 

~,.., "") . 
BBe.n;eM HOBoe nOJIe lf k f' eJXpú'8 c nOMonioID cooruoneaaâ 

f=[~+~tr/2.) J'l =-~~~t.(1+~1)-~ I ~I, -=9S r2.{-1+f'1-if • (7.6) 

CJIe.n;ymmee YTBe~eH~e npoBepsreTcH Henocpe.n;cTBeHHo. 

IIpe,ItJIOXeIUIe 7.2 IIyCT:b Cf=fe'·~ -pemeIme ypanaeaaa (7.5). I'orna 

?:: f e&p c,: &) c f H; , 3a,ItaBaeM1iMH (7.6), y.n;OBJIeTBopsreT 

YPaBH8HHiJ o(2) SOLe - Go"T.doh (7 .4). 
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AHanorl'r'llihle YTBep:lIi,IJ;eHRH: MOryT ÓHTll .n;OKa3a.Illl H )T,JI.fI MO.n;eJm: 0(1) 1> 
SG- (1.36). CooTBeTcTBYIDlIUie ypasaezaa W3IDKeHIDI B1:lr.7J.ff,IJ;HT cJIe.n;yKlIlll'l:M 

oÓpa30M (MI:1. noaaraea r ... ::o 7 ' r_ =~ ): 
r ± _} ±:t: - -)--tcq7E., +t~ (1+<f"'f.(/-Cf~ lf~ ~r(1+'!-t-Cf/ =-0. (7.7) 

Y.n;OÓHO nepenacaes me B TepMIDIax ~::=. Cf +~- H 6L == 'f+/ct- : 

~f-f[Pz ~ (1+.tf»-G.? QE, 9.2Q-2]PYft 9;-t+.uf>{1+9)=tJ (7.8) 

[Q1Q-If>{1~fJ)-"J~+[&~a-1fJ{4+P)-112=0. (7.9) 

- r.... 
YpaBHaIDle (7.9) nOSBO.IDIeT BBeCTK HOEUS nona, .7 H 6<. no WOpAYJlaM 

rv ») - --.( -1 Lc ~ --.( -/ P
9:::-(1+9;) &2 Q .::Q2 Q 1·+1> ) &~{Q =-4(~Q 1+:P. (7.10) 

IIO.n;CTaB.1IJIfI paBaHCTBa (7. Ia) B ypaBHeHH8 (7.8), M1:l no.nyqaeM 

TIpe.n;JIOJKeIDIe 7.3. IIYCTll lf±. -peneaae CHCTeMl1 (7.7) npa t =1 
Tor.n;a q~ , rne 15:: [j+!j- H ~= éj+(éi- Sa,n;aroTC.fI cI.JOPMYJIaMH 

( 7 .Ia), y.n;OBJIeTBOP/IeT TOR JKe CHCTeMe (7.7), HO npa l. :::: - f . 

8.	 3AK.JIl(1ll1TEJTHl1E 3AMEtUiliI1H: B3M1MOCBH3b MEiJOJY PACCMOTPEHHHMl1 

MO,UE.lTí1Mk1 

O.n;HIDJJ 1'13 .n;OCTOIDICTB cxeas eztaaoro orracaaaa PeJISITHBHCTCRH-liHBapHaHT

HKi HHTerpMPyeMHX CHCTeM (CXEOrr) .fIBXffeTC.fI TO OÓCTORTeJIDCTBO, ~TO ORa 

n03BOJIReT r~ÓJKe nOHJITll CBa31 Me~ CKaJIRpHRMH li CllEHOpHHMH RHTerpH

pyeMHMR CHCTeM8MH. PaCCMOTpl'rM, K llpIDJIepy, npOCTpaHCTBO MlmKOBcKoro. 

Xoporno H3BeCTHO cOOTBeTCTBHe Me~ (BameCTBeHHHM) ypaBHeHHaM St~-
G-O""ticlt H MaCCID3HOH Mo.n;aJIDIO 'fiipp1llira na KBaHTOBOM ypoBH.e /23/. 

Ha KJIaCCH~eCKOM JKe ypoBHe no.n;oÓHaJI aKBHBaHaHTHOCTll OTCYTcTByeT /211_ 
XOT.fI Ó1:l nOToMY, ~TO MMT ormCHBaeTCR ~oe ÓÓJIbmKM ~CJIOM rrOJIeBHX ne

peMaHHl:lX (c ytIeTOM nopansa ypaBHeHltii). MOJIllio npa.n;rrOJIODTll, O.n;HaKO, 

~TO MMT CB.lI3aHa c KaKHM-JmÓO ,IJ;ByxrroJIeBHM oóoólIlelllieM Se;. E . CXEOn 

noSBOMeT CID1T:D aTO nonoapeaae no Kpai1Hei Mapa c 0(2.) H 0(1,1) SGE: 
MMT li YKa38HHl:le .n;Be Mo.n;eJil'I CYT:D paazaxase , HaaKBHBaHeHTH1:le pe.n;yKIJ;Itm. 

óOJIae oómeH CHCTeMH. 

C1'1TY~ KOpeHH1:lM oópaSOM MeRHeTCH B npOCTpaHCTBe EB~a. CorJIac

HO..SaMe~aHmO 1.3, eBKJm,D;OBa MMT (1.26) nOJlliOCT:DD 8RBHBan8HTHa O(2J 
<;&E (1.34) [lITOÓH nOJJYlIliTb (1.33) ,. .n;OCTaTO~HO oopasHTll V MS nep

Boro ypaBHeHIDr B (1.28) H rroncraaars BO BTopoel.BsaMeH, B npOCTpaHCTBe 

NrnrnatOBCKoro RMeeT Macro OOOTDO~OTDnO~ onCTeM. llMelfHo, KaK óanot 
rrpo.n;eMOHCTp1'1pOBaHO B n. lia, DTOpon MaOOHBHBn cnHHOpHaR Mo~e~ (1.24)i 

i 8KBHBanaHTHa ypa:sHemm O(4,1) SG- (I. 36), (4.7). IIOCKOJIDKj'" BemeCT

setraoe SGE .fIBJIJIOTOll POJ\VItUHol! nOOJIl;l,ttHorO, YIt838HHoe HaÓJDQUelme noc
TaBJDIeT rrpRMap onHllOpnoR MO,nOJm, ItO'1'Opo.n na ltJtOCC}ItIeClWM yposae COOT

BaorcTByeT BemaO'1'DOHIlDMY TOM OMUOJIO, tITO nO,IUUIaCC peuienaãrG G (n 
BTOpO~ cnHHopnOa MO,nOJIH y,nODJIOTDOptIO'1' SCrE ). Ilaxoneu, )\8.]( TI E 2. , 

TaIt H B Ma -npOO'1'pWIO'1'DO .,. -anOTOMO (I.I4) MOJIteT ÓUT:D zurepnperz
pOB8Ha n ItOIt MO.nOJIL (I. I7), (I .25) .IJ.Byx OImHOpHhlX, 11 K8lt 8KBHBaneHT

HaR et! CnOTeM8 (I I 3I) ABYx ltOMIlJI8ItOllHX OItBJIJIPHHX nOJrai-i. 

B SaItJIlDtIaHl!a npmJa~aM ;rI.JJJI Ha1'JlfJ,IU{OCTH cxaMY pa;n:ylw;R:f.t li cBff3e.l1: 

MeJK,Dy paSJmlIHUMR MO,I(aJIJi.Mll B naBHpOJlTJtaliHOM s,l(")d:') -c.nyg:ae CXEOII: 

BTOpaR MaCCHBHaR 

CrrHHOpHaR Mo~e~

~-CHCTeMa .n;BYX M",E2 J1t-CT/1 CTeM8 .n;BYX 
CnHHOpH1:lX nOJIeí1 ~ CK8JI.fiPHHX no~all 
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Bnpamemcoa H.B' I raTMlUron n.c,	 P5-86-628 
.1 MHorOCOJlliTOHHbrO POWOlllUl a OIOMO OlUrtlor'o cnnoeunn'I 

aarerpapyesrsrx pannTlUlIIOTOICUI MIlOCHtnllhll nonea,
 
HeBbIpO)f(,lJ.eHHI.IA Df (Df O) onyqlill
 

CxeMn porYIl"ptlOrO nOOTpoomtn IfJlTCrrmpyoMhl'C MOI\OnOn .n0YMOPHOA JtopeHl\-HHBapH
arrnroã Jtnrpnll)t(ODOn MlulusnUlOn Toopml "onn rrpOAOTOIIJlOlln nnn cny'rllR, xorna acconaapo
aamrnrt 11111100llon uno,", (~OPMYlU'PYorC"1I11l1nr'oMpo nf(R, O) . ,l1.nn CHCTOMhI cõutero nonosce
11M .- cmrrOMlol nDY. oltnnnpm,lx nHt\u C'mmopllblX nllJ10A p011IHTn ocrccraenuaa'rrpoueny
pa O.t\onnllun ~t nOOTpOOJlO nnuoe N·cOmtTOIIIIOO pouiena« .111 HYJ10DOM epouo. H3 peuieaaa 
mU...,.OMLI cõutero nono)Ico.mn H:lOJtOI(W01'CSl pourouun penyuaponnunsrx CHC1'eM, axmoxaio
UtRX Kllrc H3DCCTHhl6, TOl< H nonsre ypanHeHKll, npHttCM HC sce H3 3THX peAYKL(Hit CBR3aHhl 
uerrocpencrueaao c BemCCTBeHHhlMH q,OpMBMH si(2, C) .. ,llnn cJtY'lJ1lJI CKar!RpHhIX YPaBHeHHH 
npezrsaaneasr npe06p830BaHHR: nma npe06pa30B8.HHR MHYPhl,nepeBOJl:RlllHe npyr B npyra pe
meaaa c Pll3JtH'tJHbIMH rp8.HH"IHbIMH YCJIOBHIlMH. 
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Pa60Ta asmonaeaa B Jlaõoparopaa BhItlHCnHTeJIbHOH TeXIDlKH H aSToMaTH3auHH OHHH. 

TIpenpHHTOêsenaaeaaoro HHcmtyra XAepHhIX accrrenosarraâ, D.y6Ha 1986 

i Ilepeaon O.C.BmmrpanoBoH 

Barashenkov LV., Getmanov B.S.	 P5-86-628 

Multisoliton Solutions in the Scheme for Unified
 
Description of Integrable Relativistic Massive Fields.
 
Non-degenerate sl (2,C) case
 

A scheme for systematic construction of integrable two-dimensional models of the Lo
rentz-ínvariant Lagrangian massive field theory is presented in the case when the associated 
linear problem is formulated on sl(2,C) algebra. A natural dressing procedure is developed 
then for the generic system of two (either scalar or spinor) fields inherent in the scheme and 
explicit N-soliton"solution on zero background is caléulated. Solutions of reduced systems 
which include both familiar and new eguations are extracted frorn .the solution of the generic 
system, only part. of these reductions being related immediately to sl(2,C) real forms. Finally, 

'in the case of scalar equations the Miura-type transformations are presented.relating solutions 
with different boundary conditions.. 

The investigation has been performed at the Laboratory of Computing Techniques 
and Automation, JINR. 

PyKOilMCb nocTynana B ll3~a~axbcKKH OT~ax 
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