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© OI51.~eBIIWA IOfC:THTyT ~epHWX BCCJleAOBamd .!lyCua, 19a5. 

BBeneJrne 

CJI8;Dy1OIl1ee y paBHeIrn9 (I ) 'IaCT O Ha31lBaeTC!1 ( HeJMHel1HHM ) ypaBH8

IDl9M Knelb1a - r Op).toHa: 

(I) U u - L1 U = J(/4 ) , 

.t q-t 
r.ne Ll = ~:t" .,. ' " .,. GI.l: n - oIlepaT op JlanJIaca OTHOCHTeJlJ:>HO npOCTpaJicTBeH-

HIiX IlepeMeHHJ:D( ;:x: ~ (;;t ·, . , , , oX"') E fR. 11. t ~ 0; f - ,lJ;OCTaTOqHO 1'JIa,nKM 
1 ' tlJYH~. OIlpe.l\eJIeHHBR B IR • B HacT OffiQ9~ CTaTl>e paCCMaTpmlaeTCR 

TpeXMeplruJa CJJY'lAA: n " 3 • 8Ha'IeHHe .!PaBH9HHR. (I ) B MaTeMaTll'JecKOJ;\ 

!J!H3Im e XOP OlliO H3BeCTHO ( CM. HaITp. /17 . /2/ . / 3/ - B CJJY'lae n =1. ). 

Ba.JlCHHe ,n.n.q IIpl!JlOJKemfi! Ka'l:eCTBemn<e HCCJIe.nOBaHIDf .B cJJY'Iae n > 1.. 06
Cyr.m8lOTCH B .nOK.Jla,ne JIaRca / 4/ ( 1'JI . Xl ). Cpe.lU1 rroJIY'l:eHHHX B IIOCJle.n

Hee BPW , B <)T OM HanpaBJIeHJn'l OTMeTHM , HarrpIDvlep . pe3Y.lIbTaT K;Ie fh!ep'~aJ!a 

l1 TIoHca 5/ 0 HeKoTopwr He.mrnerunn:: B03111Yll1eHHHX ( OTHOCHT8.lIbHO IlpOJ{'3

BO.n;rruX ) JIlHfeiiH01'o Y}laBHeliRf! .KJIeJ Ha - rOp.noHa. l'an ee. 1'JIOOaJrbHUe n o 

t perneHH.ll: 3a.n;a'IH KOlllM .lDIR ypaBHeHIDI ( I ) IlpH n ~ :1.. , 11:3yqM MH30

x aTa /6/ Ha OCHOBe o.nH01'O pe 3Y.lIbTaTa ~op1'eHca ( CM . 76/ ); 3ToT~e-
3Y.lIbTaT Cl:H'PaJI CYllle CTBeHl-lYJO pO.lIb B paccMaTpHBaeMoJ;! TeMaTIlliE!. B / 
rrp11: n=3 ).tonycKaeTCfl KBa.I\Pa'f WUru::H POCT .l\JlH t = d f /du • eCJIH 

Bli!1 OJtHeliO YCJIOBHe JI du ~ ~nst JI.1lR - q:) < u < + 00 • B TeopeMe I 
( H}[j,\8 ) paccMoTp eH cJlY'Ial! f' E L00 ( /R1 ) 6e3 YCJlOBHH Ha f / d.u . 
f JIoCiaJIhHOe KJIaCClflIe CKo e perueHHe IIOJIY"IeHO npH MeHbIllWC O1'p B.I!H'l:eHHHX 

Ha l'JIa.Il,KOCTb f . B 1'eopeMax 2. 3 ( Il.2 ) IIOJJY'leHa " -qaCTlf'IHM" 1'JIO

6 aJIhHOCTl> ( )].1m 6 0.lIbUlo1'o ROHe'IHOrO BpeMeHH ) 6e3 orpaHB'leHl'rl:l Bl'UI;a 

i 'E L"" . ( Pe3y .m.TaTli paooTli / 5/ X OTH H TaIUte Kaca!OIltIfeCH: "'!{acTlf'I

Hoil" l'JlOOl:lJlbHOCTI1 , HBJlRJOTCH: ,lijlYI'oro THlla. ) ,II.Jm ,lJ;OKa3aTeJIbCTBa IIp:B

MeIfHeTcR KJIaCCH'19CKaR ~PMYJIa KHpxr~a B OneHKaX noc~e~OBaTenbHHX 

IIpH6JIHl!!.ellH1L Ees I'lSM9HeHH..tl aHaJIorK'IHldt IlOAXO,n npHMeHBM R K CHCTeMaM 

11:3 rrpOl'l3BOJIbHOrO <mc.Ila ryaBHe~ TKlJ8 ( I ). PacCMoTPIDil, HaIIpRMep, 

CHCT8MY 

(2 ) U ~t - .1 u = I ( u , V) 

Vtt; - l1V = 9( U, II), 

I 
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OTMeTIiM , 'ITO CllCTei.1U 113 k TaKIDC y p,!,BlleHllli If t:1I0JIh30BIlHLI ( B C.;JY' I 1(' 

rt : 1. ) .nJlfI l1r,ellllR T. Ii. k - B 3<llU.l0.nell c TBYXlU19rO IIOJIH U =(/.I , . . . • U.) 

- CM. l :arIJJ . / 7 ( 'r:uci\e l '.j/ - r.n . 11 ) . JJ)lfl C I~ (;'l'eM 11 :1/lr :IP; ' I;lIIlJ ( ~~.i , 
rrpn n : 2 , BOJDill, no,n;06Hh1e COJll1T Oll'lM , OOllnpYJl(nllu 13 (3 I!SKOTOj'II ,\ 

oci o (jlllemOOi .Baj11WlIT : Opt,lY~ill :u-rp xro ilU r~Ol!lllO :1.1.'IlOCTPlI jlOllllTl, lin CIW'rlll.lllX 

BYI,!{D. 

- 3 u ~ I (LI, v) Utt(3) 
V-t.t -,1 v =~(V) , 

r ,l.{o .1,.1 - O.IJ:Hop0,lijiJie 9JlJI.ilDTlf'leCKHe OilepaTOpu no oX BTOPO:'O IlOpn;n;

~:a C nepeM91U!UMH KoaJ.l1Jl1lJ,lI.eHTaMll ( 3aBlICflllll1M11 TOJIhKO OT ~ ) . ~11 

KoaI'i.mrOieHTU rrpe;Itl'lOJlaraJOTCR ( ,l.{OCTaTOtfHO r.na.ztICIMH ) p ea!II>HW.m WHK
~m:, 3 a,JlaliHblMR B R3 . nOCKOJIh~ 3T11 q~ MOryT dUTl) 6J1JISKRMl1 

K Ko~;mmOHTaM ( It ,l.{3lKe r ,l.{e- TO cOBila,naTb C Hl1Mll ) " '!Jlc'roro" o n epa

To:.>a .JIanJWc a , K 11 3 M01.UiO Ha3BaTb " .neiPo:pMa:uI1l'I.Mll" 3Tor o on epaTO

pa . CHCT9MlI ( C OI,l.{eqx,pMaIJ;ruIMI1" ) Bl!;!J;a (3 ) M01!HO p a CCMD.TpHBaTL Kill, 

MO,l.{e;m BOJIllOBbiX B3ro!MO,lleiicTBIDr B cpe.nax C H9KOTOPw.m: He O.ItHop O.n;1l0CTR

Mil. l-iwlte dy.neT yxaaaH & laCC rJl06NIbl-illX " .n:ei,PopMa.t.01li " , .Il:JlfI ]WTOPOT'O 

aa,na'la Koum HMeeT r JIOdaJIbHhl9 IUla(;CWI9CKIl9 peruemm . 

1. 3 anaTIa KOOJli JlJIfi 1P?BHeHlHI (I ) 

TSOOOMa I. 
IlycTb 'f ( X) E C

J 
I f( !' )> 'f'(:x) c C

2
(lfJ- np0I13BOJIhlWe rp~lHltII)tfYl , ' 110 1: C.2( j l) , 

F=d2f/du2 y~OBJleTBopiieT JIOKaJIhEO~ YCJIOBmo lUfllllIRUa 11 I~u.) e L«>(fR1) . 

Tor~a cY1I\e CTBy e T e.n;Hl:lCTB8HHOS I'JIOCi a!II>H09 ( lit -}- 0 ) KJIaCCWI8CKoe pa
ID8ID1S U (:x, tJ YPaBHSHIDi (I ) , y .n:OBJleTB opmoutes HatIaJIhHNM YC.nOBfL-IM 

( 4) u{ =: i.f(:x J l<t /e;o = If' ( .:d . 
t~o ' 

PerusHHe 3a.BJ!lCJ!T HStrpep!lBHO OT if If r B PaBHOMSPHOii HO:pMe Ha KOMIIaK
3 

Tax B mx [0, +00) . KPOM9 Toro, e CJIl! tf E H' (1l3) , l.jI eLZ (1?3) , I4/cO)=O , 

TO U (X, t .)€ L2 ( /RJ) .,t . ~O 11 OTOOpru!teHHe Ll (.,t) .. [ 0, T] -... L2 (I?~) 
- Herrpep!lBHoe Vr 7' 0 . 

3.n;ecb He ( IRJ) - XOPOIUO aSB8CTHl:l8 npOCTpaRCTBa CoCio.neBa. 

.ll.OKa3aT8JlhCTBO. 

PaCCMOTpHM cn~e n ocne.n:OBaTeJlbHUe npzdJlHZeHRR: 

( 5) u. o ( x ,i.) = ~t ( 'Ii J !.f{:t doJ)dSw)t ;:rl 'f (:t.+t .u})..iS
S, $1 

w 

r ,l.{e oS 1 = { W E /!{J : (uJ1,1. J , d .!o'u) - 8JIeMeHT wroma.ItH S1 

2 

t 

U +- (X,T.) = 1.1,,(:X,t) 1-;11 J1: J!(tl.(,xt-7:w, t-7:»dSw d 'C , K ~(), 1/" •
k 1 

o $1 
3II 3 . n

QY CTb !.XR C /? - n.p0I13BOJIbHIDt alap pa,nKyca R t: KR C ~ x[O,+ <JO) - 31lM1:

h-YTril KOI-IYC C OCllOBaJI!'reM GR H BUCO'!' O"; R . Od 0 3HU'flIi 1 'Ie11e3 WI./..
ifHTerpaJIhHhl11 OnE'paTOp ~ f 1: I f (1.1 (ot 1-1: w, t -T.)) d Sw d 'l: . £'O:<&'KeM . 'IT O 

" S, [;u;m Kan,n;OI'O TE (O,R) C:inr\eCTBye-r p 9Well!l e !.IE (KR,r) yp~WJ.eH.1){ 

(6) U U o t- Wu 

r,l.{e KR,T ={(X. i )~KR ,t ~Tl . 0'1 ear:,mlO , 'fTO ( X~'l:W,t.-{;)(3KR.'T' , 

KOI')lQ. ( X ,t) E KR T, Of "{; f t If Iw/~1. OlJ,e mill~' et-l rn3110(~Th / U lI.d - UI( / 

B K R r ; / u 1 - uo/>~ 'T /'f1i t f If (Uo>/dswd-r ~ rt . Nf " ).V'" HJ ",ma-f/ f (u) I 
I 0 '.9 • lul S No

1 _. _ . St. ('rtl 
h Ho- max. /uo (.:r,t)/, /(./z-U11~T.L.:f T(-t-Ofo.{fd-r: =2.I.LJ Hf . 


kl/. o · 


P~fl LI - lWllr,'ratlTa .liJurulID.(a ,!\.Im f , - l'JlotJaJL&HllH , H()O !' - Ol'p::un'!'!eaa 
~ I (it IK K- ' 

J3 {R • 11:19,Itllo.TJaraR , 'ITO /UK-U K·, ~ ~ ' ;'; f ' Mf • no.ny1.fn.G\I: 
t K /(-, K . K. 


)UKt,-UK/i> r. l) J0 TK{t-'C} ! K!'L; . MI d '/; = ( Tt JJlH/(KtO(L, ·"11 ' T .e . 


~MIUK-UIC- ./~ K! ' r/' 't/k=I,2, .. . 

3TO 0 3r!aTI:,er , 'ITO l: ,YHlCU:L'I U- " /.im!.lt JiBnpePlIDlia B KR m , a rarU!h1 06
... /( " 0:> ... .' 

p a3 0!\' , - I! l3 6(3)( [ 0 ) too) , - H ynoBJIBTBOpFfBT ( 6 ). 

Jla!QSOCTb p e llleH:!1.lL )J.oK<1JKer:! , l!au ,PHMep. tITO u'= Llx j € C (K,q, T) ) 


j =1, 2, 3, ,li..1Ui ITP0l13BOJfbHOl'O r< R . M<ixpepe HlJ,lIPYJI (5 ) , nOJIY'lae;.~ ,l\J'.51 u' 


Y})aBEeHl19 

t; 

(7) u'" u~ ... W ( iJ , £I,); W'(£I,u') =0,JrJ f'("(:{ t'i:w,t -T)), I.I ~:r+Zw,t-.)dswdi:· 
o :S1 

OTIeB;U\Ho. (;YlqecTByeT IWHCTmlTa M. 
~ 

, TaKail,tITO !U,,!foHo 
r 

B KR T Ii 
/( "0, 1,... . KPOMS Toro, HflTPY,lJ,HO nOJIY'iI1Tb OlJ,elll<Y Bl1,ll3 /u~'~ M~ (n 

B KRT , r ,ne M~ ( r) - KOl!CT<llF£n 11 u~+, =U~+ W'(U K , u~ ) (CM. (7». 
~l-nuiIiJI I' ( £I) . /.1..' y ,nOBJfeTBOpJIeT Y CJ10Bl-110 JlKrnum.i;a no U H u.' ,l.{.JIff 

/il/~ H: ,I u' / ~ M~ IT), - C HeKo Topo}\ l,lID<CKpOB 2.HHoti KOHc TBHTOI1 . Te
nep b RCIIO , 'lT O CJ.1CT9Ma (6), ( 7 ) l1MeeT p enreIme (U, U ') E C(KR, r ) , T.e. 

U xJ t! C ( K R, T) , r.n:e u - p srueHlie (6 ) . AliaJIOrlrowl.l oCipa s OM YCT8J{aBJrn

a aeTCR . 'lTO I.l.-t 11 npoH3Bo,n;mm u BTopor o n opst,IlKll - HenpepliBfWe B 

, T . e. U E C' ( RJ x [0, "' 00» ) . ( OTMe TIlM, 'lTO .n;JlJI CHCTSMIoI (6), (7 )KRT 
;n.o cTaT O'IHO .lI. OJ,a3aTb cyrl1e cTBOB8JrHS p ellleID1R T OJIbKO ,l.{JIf! Ma..mD( r . -) 
flo ItJIa CCK'l9CIW fi TeopKH BOJIHOBOI'O ypaBH9HIDi ~op.!YJIa Kupxro:lla 

u~., = £10 + WUJ( ,l.{a eT 8~ u K.,' - ll U n , =ftu ,c) ITpf[ 1(_+00 n OJIY'IaeM: 

U - L1 u- ~ I (IA-) • llpoBepKa BHn Oml ellRR UfltfaJThHIDC YCJfoBl1f;i aRaJIOI'R'lRa. 
t t 

3 
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FJIlliICTBemlOCTb. ,4,m napll per!lemtl1 U.;;' (no /i'OJl.1Y.'le KupJO'OI Q 

.1l.:ee~1 u i7 ",,fp fz 1 {I(l<.c.c>rc-w,t-7:)-f({}.r:Z , 'tw,t:-'t».IJSw cl'L . 
o >. 

'Ji1IKCII.?yeM (:t, t) B KR, T H TIOJlOEGL'n if'S) .;:ma..~ 1u..(1,$) ,,~{j,s)I, 
l.:r-~ '~1:-S 

o~s~t • HCBO. 'ITO Iu. (:r;t ) - Li (OC;tJ /- ~ (t) , nUnOJIllOiIO lIepHBellC'l'BO 

T:)OHY0Jl8 

t 
ltJ) ~(t.)~ TLJS ~(-7:)d:t:, 


o 


1\ fW:n'Oi'(f EeTpYJ~ I: O oj . I Lpyru17 b • '{TO 

t rt, ( t -E)Jt.S ~ ('r) .H; ;:;- e ~(..)d't •.l,.J!J1 B(.eX ~ £ (0,0 . 
o 0 

Tor,na Upl1 C; --o nO;~aeM u. (.::c,t) '-'- ,;;(~:r,t;) . 

1ierrpewBH88 3@I1CIDWCTb a'r Hil'iMkllHX YCJIoBHi!-
J]..r!a n&~ mr~,--'[bHHX YCJlOBldi "", Lf II If, 'I' 

~ 
0603HU'nIM LO01'BeTCTBYlV

1U!1e pel:J9IlliR 'lope;; I~ 11 J . TeneJlb, KliF. 11 pam,11I9 , l1M99M ; 

~ f t) § S+ r. ~., f~(1;} d'l: .' l ',D,e nUl.!( / I.l o (:X-, t) - U..l.:r, t)/ ~ S . 
o k~T 

OTCXl,D,8 l!erpy.nHO IIOJiY'DITh: 
r21,~ 

~ (t J ~ S (e ' + 1 ), T .., . 

ma.r /u.(.:t,t)-U(:l.,t)/ t= (e T l 
' 4-1-i)' /TUl,X Iu..(.:t,t) - Uo (::C,t)/ 


KV ~r 

a aTa Ol\9HKB .naB'!' HeIlpepUBllYk'J 3t'BHL1!AOCTb. 

H9IlPenIiBHOC1'1> OTo6paJi(sm1H U (', t.) : [ O. i] - i2 (I(' ) 
J 

ilyCTb I}c R - nrOR3BOJrbH,1I1 OOJW.CT1> .1 f)t - eEl llO,nO()Jl'~CTh. paCCTOfl

mm HOTOpO!! ;no PPaJIll.lU>I rP Pi'.8HO t . 06031J3.Q.HM: II u.lt ) HI' 
~ 

2
1Ot,.'UI:l,-t:.)/ d.L . ,3 iOPlfYJill (tJ) ( UCO "EH'(~J), 'f€Lz(/{J) BlI.!I,BO, 


"ITO N~(n "!i sup Ju.ff.}H.n<' ex> • .lJ.M YJl06CTBf.1 B o~eHKB.X lilllHe 6y;ueM Ill1
o~t~T ~ 0 

caTb !ultl, R Nom BI.leC'l'O 'Ultlg«1t, H No (7') COOTBeT:'TselIllO. I1o.!JY'lltM 

ouermy .D.JIR I u(tJ/( '!epe:; NU. (tl/I . YCJIOBHe f (0) ~O 1103BOJ1H8'!' 3aIlHCa'fl, 

(l,opdYJIY;u.nn U It./ CJI9m'11lllHM o6pa3OM: 
t 1 

U "U" -+I(~ J'C JUl«2+'t:W,t-'t)! t(~II.:(:T;+r:W,T. -'t»d).df,wd'l:. 
WI 0 51 0 

ilom.SYP-Cb 8TO::i JiOpq.llO!i. nOJJY'l8eM ( Jl.Ilfl t ~ r ): 
z 12M,2 S:tl )2 <rrJN,lst,u~ - v.1 ~ 16 Ii. ( Iu. (oX f1; w, t-7: )laSc./7: ~ ~ J/I./.) dswd-r:, T. e. 

Q 0:s, .5, 

4

lIu1-Uou2~ 13!4 t (N.tnf 1 !'.ne ,tIf =sup[f'1 

, U -(If'z~ r~",, 2 

j "tJ( U(U,-V,)(t. -1:)fdsw d7:" roN',4( flo mfJet(t. -'t) dr,;Z 
Jl7C 0 S, 0 

( f, Nt~t )z (fl . {T))2 

Aarree , lfiI.llYKIU'1e ii: HeTPY,nHO YCTaHOBI1Tb, 'lTO 

2 (T 3H' Z I( 26u -u _ 1/ !,~ (No (1')) - 
" K I- /{ ! ,If k - -t. 2, ". .:1ro 03I1a'!aeT , 'ITO 

MOJKHO Hai.tTI1 KOHCT aJITY C f ry> 0 , TaKYJO . 'ITO mmOJUleHa oueRRa 

D 
II u,JtJIIOt f= C (T) No (7') 1 II k =f.2, ," , 'tit § r, 'rltj) c IP. 

3 
. 

I1YCTh £P - npOH3BOJrbi:lIDt map; npM k -- -4- 00 no.rryq aeM 

~ 
lIu(t)KtD-t § UT)/f.cP(T) s c(r)No (T) 

3 
Jil 3 IlpOa3BOJll>HOCTR i!J CJIemreT, 1£'1'0 u-It.)c /"2 ( R ) • tIT06bl ,n;OKasa Tb 

Henp9plffiHOCTh, ,n;JIII npOK3BOJrbJ-IOro E >0 Bli6HpaeM J)= {tXI ~ RJ C T8KI'lM 

R • 'lTO tt.(} ( 7) < Ej" ; nOCJIe,n;Hse, O'leBH.D.HO, B031,10lKHO ( KaK CJIe.nyeT 113 

(5) ). O,nHaKO ~ tr(J /u (a;t)lz d::t//2 - HenpepE13HaH B [0,7] •JR 
1.11 1t R' T 

T. e. IJ'l.>f (t 2) - JR .T (t ,) / <. "-/2 .D.JlII ,nOCTaTO'IHO 6Jlli31; '0;: t, , t z 
TaRliM 06pa30M, R CHO, 'lTO 'uft2) - Ult ' )/ Jl J <6 . 

TeowMa 2 
J IR' 2 (/R 3) f· 2 i pnIIyCTb 'f{X) c C ( ) , 't' (XIE C - rrpOI!l3BOJIbHble; (UIEe {#I ),r 

y ,nOBJ1eTBOpHeT JIOItaJIbHOMY YCJIOBIDD llliIIIIlI1Ua B I (So) '" 0 .IJ.,1IfI HeKOTOpOrO 


SoE:: f( f • Tor,na .D.JlII npOH3BOJrbHblX R,T: 0 <T < R s tOO, eCJrn: 


ma)(/uo(:r.tl -S .I = D - ,n;OC TaTO'IHO MallO , cymeCTBYeT 9.JtKHCTBelmoe 

KR r

KJIaCClflieCKoe pemelille u (X , t) B K R'" 3a,n:a'lll (1), ( 4) . P emmm e 38BnCHT 

HenpepllBHo OT <f B 'I' • KpOMe ;oro, 9CJIR if E f(f (/RJ 
) 1 'l'E 1.-2 (IK3) , 


$0,,011 R= -t- "" . 'ro u ( .:r. to)E L. 2 (I?J) v t o€[o,r], 11 oTodpaxeHl1e 


u(. , t):[ f), T]--'-L.2 ( ~ j ) - Henpepwm o. ( I1anOMlrIDA . 'ITO Uo{:<;tl onpe,n;e 

.!Iff9TCR Ha'laJIhRW.l11 YCJIOBl1SlMl1 no cJloPIIYJIe (5).) 


.llmm3aT eJI:&C TBO 


Odo3Ha'!1!M 'Iep e2 Lf max IF(uJI , )J..lIR HeKoTopor o a., > 0 . 1l.0KaJi(SM, 

/U-S.I1: Cl o 

,{TO .ll,.ll.F! D~ a., eKp (-i,lil) RM9 eM max/u/(-Solf:C<.o , r ,I{s o<?'-< R!'3-1-co . 

KR,T 


MCTI OJIb syeM g;,OPMYJIY (t ~ 1) : 

t 1 


U -5. = u, - s. + -/a; J'L J( I.( < - So) J{ (So+). (U x:- $ 0» d A dsw d'l: . J1MeeM: 
n1 
o s~ 0 

5 
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I (.(1-~O{~ luo ' ~I f "~: JtS /Uo-So/dJu>d'c ~ b- + l,Tt S ~ U.t> ,
" .', 

lul-r.J f: luo-~'./d'l7'S ./(,(+f,r'Nt-7:J)dt't: s. L.rrr. $ ... JJ:.;r- 5":;. Q..., , 

A:).!lee no. :U!,i'Yl~ll: HtJHo. , 'fTo. BhIIlC.1[HBHC Hep.:.\D'JJlf;T90: 

(L.ITtf Ii. rt)1: ,Lt r;

//,(K-5ol,:;5(ITLITt~ 2' t-." +-~- .. ~e ~ ~ 


!.i.rn CUSllit3. C3liEo'la8T, 'i.-O B accJ!C)(OBDJilllt L.XO.!UIi.IOl:Ti1 llo":.'Te./ioBaTG.1IbHIDC 

np,tCi,::m;l:mmii MQ:;(erl HCll0.l!b30lJUTb ;'llliCH:poBahl;Jr~ l:OlI~Tru!Ty J~.'1n"MIla "f . 
Teneph , 'l'l'C0!1 .n.OKaaal'l> OCTh./IMr/l"j t£1.CTb YTB01 M:.4eJ:):iT, 1l,;,IlO TWIbjW rClJ

TCpIITh CCOTBeTCTBj'Jil: ';lle llPo.r.;e.nypl:J H3 ,~.CRa3a,:,e.rn,r;T?d ~·eo.peJ.1ll I. 

'['CODeNa 3 
)o)lR ., , 'i' It f llJ.jOJT,IIOJIOmt'A HUnOJil!el!l!J!t~ YCJlOBlffi ;:.ery';LQ:iHCCTll 

J13 l'eoyellli :. .i f Is.;) = 0 . JllOepe~,l npOl13BO.I!bHllB .1C./[OhI!1'6.r:b. lNe KOH<.;T· \H

U a. J R, 7' ,1'/9 T< R!! t- ao , I1 ~C'.nllCJIO;:Jli,·:, 1JTO rrla.~ (/.L, (;C,tJ-S<. I~ ~a."o 

. i 01 1" K R.... ( )
0<'1' . To1'l.l: ' , CCJUI maxh (uJI:" - ,nOC'UI':'C1{I'on.,ro, 3!l]T,aTIa I, 

/U-$./jQ.. 

(4) ~iI.feeT O)U!:ll"fBI' I ICG 1(.ri:-CC';l'iE'C1W8 P3U,CH'!C u ( .L·,t) ::; KR,T , 1wTOllce 

3aJ3l1CnT iiGh1lP':"·lllJlC CT J:TUl.l2o:IllX YC."UB:i , ,;:)0.' C 1'0.'0 , Ce.::;1 1ft: H« /?J), 

'/'E'-'c(/<~) I; S.-O , R·~.x>, TO U{.r,to)€L2(~) Vtot: lll,T] .. 


O"(,·,j )L.J;(OHlte U (0,1;): [0, T] -LzJR') - ::eu 'I'Plllll!U. 


()l(~w' 1'<:." 'I'DO 

Cl'o.'· ~ 'll', 't:l1'i 3~j ." .:" ,n, 'Th u_ - s. , 	 ,((.'[1, 1."'":11. ~ 'B ·l,n::. 11''] LtC ,'1. '. 
IS' 'rt;)4 li"Ttl~)6':;, tl'en.(~), '1' 0. IU."Sol~qll..,(1+SJTt t- ~I . .. . r~K! < 


Ii' 2
(~o),Q e or;:§ a." )1..iUl. (.:c,t)~ ItRJ" .:',!~r: 0 <1\ Rli tOO, uU.J("'rCl _ • OI..(P.l •• :o. 

)l,JlR It/csol '(, leT B03:10;WO('Tb ![rT1().~aCJ'l: 1'), :1€!W'I ClTr.'1I1 ~l!:',~:r;0l1'Ji''J7J ·.:l1X(}

:!HTY ).VIii I P'/ ll , TaJU:1.~ o:.i'pa30~.! , npU1CHl!'!'h C'!Cil~l 3I1tu\O~.~""1 'lICU('.:cr~y . 
~;·J.le\WJll!A 

:L). Tecle',ill i • .:; , 3 :·1011JIO o JOG' ,,:Th I)'H?Bl·:'!l.!Il.::,l (J:jllr,~o': l!!I ,:.'rJ'taii 

f - ~ (X, t, u-) . 

). JTOPYlJ '1.: "fh Y"Ber;;-..1,91l••. i B Teo:;(lIl:1X ~, -., J ~le?pY,G.j ) ~.J'-".~; 'l'l R 


CicJIce c(Jj ten lUr :1:o.IT" )1..lUl lIellI e1;hltlHC(;Tll c·r.)v"")'~:e::"'! U (. , t) : (Y, 7']-


H'" (11,3) , rn >:" 0 - ue.r.cc. 


I1pvLlIi9!11:l 
2~ I ~ 

PnCcMOTplr,! YlJ:lBJleHlll? ~t - A U ~ !iHJ~' ,IVlll l'01'Cr'o.~'O .f c L 11 no 

TecpeMe I DC'e KJlUCCWleCKl1e peJ!91i":Ji - l'JIOu;LlJ:bllNe ; aTO. O,D,!UU;O , Ee 
Z

CJI8,QyeT U3 pe3yJl1>T3TcB . nCJJY'feHHWC B /6/, lluCI<O.1hKY Jfa..... in- (1~ u )_ 

6 

- Heorp:l.'m'feHli8.fi lYliKU\-Ui . J c.ile,lJY1OU19M ilJ>lt\lOf1e : Ut~ -.Ju =2(u HlJ) 

CHOBa J f..iu. -	 Heor:;).'tJJ:1Qe!fHaR 2YllKtT,:lH . Fmaemlp. C II: [ _TIbQli\Ul y, ..ncni1:I 

r.m u.. LX,O) 'C O . Ut. (:Z,O) " i -:ITO. u:: tgt ,Ko.To.poe He .>mJlRI?'"C' 1 f'JID

6arrbHW~ . ~lru,leHJU! I ~:l.{u ~ u.I) IHl / =,J./; (U t tl_1) • [, - MaJIC, MOl,JICI 1....'\(: 

UIHpl1Th BpeMeHHcil I.Uncpn:1.Jf. r,llf! onpe.neJleHO peulI:mne c 3[l.UaJ1rt.t.1l' ,a1Ja.'IL

1!.W.Cl YC.IJ.CBI1JIMlf . ,taK 'l'ro c...;e.nye'l' :13 TecpEMU 3. G<,. )Vo\)'JlilpyeM oUll1eo Yl' 

Be~r;,mme TaKCrC TIID<l . KCTopce BUTeK~e'r 113 recpe\!U 3: 
;J1f.>nCTBl1e 

flYCT}, 0< T <!(!$ ~ Q) _. rrpcn3BCJI:bhl1e 'llCJIU II flu) Y,llo.B.lJ:eTBCpHer 

rpeOC3aH1UIM 1'.1la.IU<OCTa us 'l'BCpe[,ru 3. ECJill D ypasHeHIDI (I) 3BMSJJl'IM 

! "') Ha J(so' E. (u -",,» , r,ne I So) '" (. ,1.'0 pellieime 3a.Ila'lH KCmI C 

.t:ImcLrpoBaHlDiMil ,lllli1EWKlI tf , 'I' oIlpe.neJ10HO B I( R7' npn .nOCTaT01JHO 

MaJIOM C 

2. 

remeHll9 3ana<m KOlilH l C Ha'laJIl>HWJI11 yCJlo.BHl!Ml1 (10) - l-mJltS ) ,D..JIff 

CI1C~'Elt.ru (2) flOJJy'!ae'l'ca TeM lKe cnCCC()CM, KaK JJ.)lH ypaBHeHllJi (I), 11 ,nueT

CfJ 	 , l1cTer,m~! HH'rerpa.Jlbll1lX Y.Pc'lBHeHHli 'rmw (6): 

t 


u. ~t..(. +:L ft:l 	f- '/I. ¥ .. -ruJ -c 'C) V(x.r:w t.-T.))Js.., .i.7:, '1:£ \ ,.~ " 	 ~ 
o s, 
t 

V =va + f:t S'C f ~ (u{a: 'TuJ,t-'C) , v('x ~7:U),t. -1:.»)d$u.)cl.'l: , 

" S, 
r,D,e .... ,Va cnpe,nSJIlIJOTCB COCTBBTCTBBHHO qlYHKWUlMH <f>. '1'1 

0/. ,'1'1 (U3 (ID) ) DO '1!OPdYJlB (5) . 
Tecpe~ I, 2, 3 nepeHOCRTCB Ha cny-qcli CHCTeM BH,n8 (2) OqeB~, 

06pa3CM. 
J 

rrYCTl> B fk lIMeSM TpH I'JIoOaJt:bHIDC ,nOCT8TO"iHO r~ mwefulc lIe

3iiBHCUMIDC BSKTOPHIDC DOJIH X1 (x) , Xl (x) • X... ( :c.) • EY./ieM npS.ItDOJIa

raTh, 'I'rc KaJlt.!UJe,ll;B8 Xi.) Xi - BCD,llY HHBOJIlOTH1!llHe, T. e. ltJIR KCMlIIYTa-

Topa [,.. I >OJ J ID"esr" L\', ,ll] =d.,X. + }.~ X (6 R") , r,nB a..,; olij(.:r.),J 
} i.~ ,,} 'd ~ oX) - .nOCTaTC'IlIC I'JI8,IOtBe WIiKUIDl. )J.rUJ KalK,II.crc BeK

rOpHCI'C nOJl)l X (113 ' j=1,2.3 ) npe}U1OJI'U'aeM, KpoMe TCrC, 'ITO.
XJ 
erc O)\lICnapaMeTpIf'!eCRaR rpynna .n,;f~4ecMOll~. t/>S cJijle)J.eJleHa.lVIR1Jl3MOB 
BCeX BOmeCTBOHl1liX 3H! tleillt1i YI~~O.BOJ·C niJpaMeTpa J 11 'ITO. IOP'( :r.1/- t.,., 

111 .\ 'it"" 
lip¥. ~ ~ ±- 00 V:x to" • qepea Ud • 'lJd CCiC3HalfilM OnepaTCpU .nuQ4epell 

l~J;pCD::illJiJi 110. HJTpan.19Hl'lrlM .e9KTCpllliX no.qeh ~ • Xd Co.OTBeTCTBeHHC. 

Ey.nCM I!CnO.lTh3CBBTb "J\B>;!Op,UUnm" OnepD.TOpa lInnJlaca CJlO):(y1OO{erc THIla 

_~ ~::t_ (12. 	 "'~ "'t ""'.2. 

('j) l\ ~ ~1 " (/1. ~ ~~ , ~ ~1+~a.t-~3 
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r,no Xi, Xi (J =1.2 , 3) y.uOBJIeTBop.'ITOT YE.e C!!IOJl>lYmrpOBaHllNM yc-

JIOBHflM. Ji,/lil: CilCT Or.! BlUE: ( 3) 6y,ne!~ paC CIJaTpYB3.T b 3 1l,I(Citry l\omn 0 ! Ia'l8.'lb

~w,\ofI1 YCJIOBHmlli 

u l-t:o = <f. , vi . - <.p' vi t . o == '1'0 ' vt It :o '" 'I1 ·(10) 	 t t :O - l ' 

TeooeMa 4 
pe.unOJlQ;!::JIM, 'lTO B CHCTeH9 ( 3) A }1 .1 - ,lI,Be ''.neiPOJ;101aIJ;HU '' 

Ol1epaT Op El JI~UlJIaca B1lll.a ( 3), n:paBtle tIaCTH /(1/, v ) ,g(v) np}ma.n,JIeJKaT 

l<JIa(;cy C:<. JII 11.X l1PO.13Bo,IU-lbIe BTopor o lJopa,IU\a y;nOBJIeTBopllIOT .1! OKaJIbHo

'!try YCJ1OBI11O llimllnlua . r!yCTI> HO'la.1lbI-lbl8 .natIllble (10) y,n.OBJIeTBopmoT Tpedo
3 2 


BaHID!M <fo, 'Vo E C (R 3 ) M 4i, "'1 E C ( Il" ) . 


(A) . ECJD1 auf , ~vf J[ ~' - o.rpm.Jof'i 8I-lb1 ( COOTB . B IR:J... H 1{ 1 ) , 

T O CYll1eCTuyeT e.IOHlC'fBeHp. oe rJI06WlbHOe ( 1/ t '0 0) t:.rraCCWIe CRoe pelle

1rne uA;,t), V a. ,t) 3D,lla'lH ( 3 ), (IO), 1<OTop o e 3aBTICHT HerrpepUBHO 

m 

01' hll'l0.1l"b11liX yCJlOBTI:l. OT o6pr:;;;e!-!lLQ u. (' , t ), V (- , t) : [ 0, TJ -+- H (R~) 
m tr 


_ Henpepll.Blllie Ii T >0 U m >",0 _ u;eJIoe , Kor,n.n tf'q , !.flo E H ( R.J) , 


tf10 1/1 € rim (R 3 ) i1 .~YP.ltWfll f ,3 - ,nOCTD1'OlJiiO l'JIf\IO\lie , YEOBJIeTB o
1 

lm~:e f (O,O) =~ ( 0)=0 . 


(]:; ) . )J.1U! cHCT eilll1 (3) D8pl:H J'TBepF,~e::Jrn , w rMOJ'll'!1lHe Te 0IJeW;Uf 


2 , 3 . 

,iJ,Olta3<l'l'9JI.bCTBO 

lIyCT;' .Xo € $ 4 _ .:"!;]-:C l ~.l OB~1.HHaq TO'i ,Gl. ITO.lIQJ;\Ur.i. ;1,.1!.'1 Yl:O.)C1'B:;l. ~ <; O. 


n,.. j"J "". 
r~ojj{e~.j C'lilTiCTh 	\ 'N) O."p:..m1:'Hl!Ul'i OUi.l,!QC'l'lI , 'ITO ¢ ( XQ) ~ ~ TIJl'i J J =0 

~ fi 

't/ j= 1,2,3, 	 r ,lC8 ~ - O,~IiOnap;:LVe'l'plf'!CC-<M rpYlI;1Fl :n;;;ll( 18O'...lorxl·l\3MOB 
- fj 

UQJIH X' • r .lJOu3JlbHan WrnO.mJTlm~OCTb I' yCJlO:a~lH I<P ( :CJI-+ 00 TIpU 
- J d	 3! - >- t. 00 0 3Gl'l:mOT . 'ITO -161'e3 lIiJOH3 BOJl.blryJO T O'fI'Y .x € (? IW~UIO rrp 

..... 1 ~2. -

neCTl'l T'.1!06alIbIlLl9 r.1ia,IUme 11ll'rerpBJThJrue IMiOrOOOpa3mr r; , r.z , r,; 
CHCTeM F~ , X3J, f X3,X1} , [ X1, f t.] COOTB9TCTBeHIl0 , TB.Kl16 , tIT O l)]a3o

Lllie h.T1IDbl8 flc,~ ' , /() ef j • .1I6>.:OT lIa N II 'iE r~ ; r .ue 

r.r '" f cp 'i( IX), - l <s ) ~oo J _ c Ii? 3 - Wa30B~1.Il KpITBaF! ( '<epe3 TO'lKY oX ) 

nOM X . ;}C:lO , 'ITO r;, JrnJImQTCa ,1U3yl.lepHl~Mll TIOD9PXROCTillllll . jJ03bM9:.1 , 

HaJlpnMep , ~ i{PltlBYlO i!r. ( TIpOxo.WUJlY1O 'lepe3 1'O'!KY :c )}l 00 03Ha'l'll.t:-3 r3 	 ~2.xl '" ~« fl x.. ; 'lepe 3 TO'lh'Y X J. n:pOBO;Jtl1M Kp lmylO o~ , KOTOPaR 
~ 2 

nepeC8KaeT ... 1 B T O'lK9 X 1. ( !.lce nepec8t£emm B03MO:rulbl KaJ< CJle,llCT
o;t" ..... 

B~~ YCJIOBuil: .IVIR IlOJI8ii Xd . ) qymSC'tBFOT 3HaQeIDUl (pa30BWC l1apaMSTpOB 

! J , 'r allli8, 'lTO, TO'lI<Y x MO.1KeM npe.uOTaDIlTb KaR cynepn03BIijl1O BH.na 
;d'3 ~ !t ~ ! 1 	 ~ fJ 

X '" '+' (. ). cp (- ). cp ( .:r 0) - B CJ19.nyJO!l18M CMblCJIe : .z: - if; (.xz ) , 
"'" -2 ""'-1

X ;!. = q>" (X 1) H x 1 =cp j (,xo) . J1' Jo! 3Ha'l9Hll.H e,ll;FlHCT136HHNe ( ;l\JIR ,naHHoro 

8 

A: fi
:l ) i!. He 3UBIl'~JlT 0'1' nOPJI,llK3 c.lle,nonalUUI OTOtjp::.zemli~ 'f' ,'1'.0, 


~ f.i1 - rJz ~{J. 

31illOJ!tII1J10 pi JI'lllCTBO : x. = ¢' (.). <P (. ) . '+' (~) - ..3 ,,;rruC.,10: 


~ f J , ... sjz ~ sJ, . 

x =: ¢ (:lJ"J ,.::rJ~ =0 ¢ ( .:r.d,) ) ,1 XdJ = ¢ (a:.,J , r.ue {t!1 ,d"- ,dJ J
!l1l0:.3BO.ilbHlUi nepeCTaHOBKa 'UICeJi {1. 2 , J J . JrH y-rBer;;mOH!m CJIe.DYJO'l' 

1'! 3 npe.n;nOJIC"'OIlThl oLi UllBO.1C1TT.IDHOCTIL JIClIO, 'ITO r.;o;,:ew lllICaT.b ( ,n.JU! 
.J -"""1 	 ...... 2 ....... 3 ...... . .....


:rp0I13BQ.;ThllO!~ TO'D'.;r :x c IR ) : :t ; ( J j S) , r ,ne f d = ! j (et) 

- 'fa30ill11: nrq;n:.1eTp no.lUi XI ' O;Qi.031lC.~HO ~;e.l{e.lV9TCR DO .x . T'umf.! 
06pa30M , \l.a3013110 rrOTOKM {I(-~> ips'jno.ne.: Xd ' J=: 1,2, 3> on:pe.n;eJL'lKll' 

.n;Hcpi,eorolOvlc3t.1 113 R3 11a npOCTpNlCTBO q,asoBl1X naP.§t,leTpOB 
- 4 f - - ~2 '" J 	 r.- ~1 	 .3R-; = J = ( f', J , f ) J . 0603Hi1\f)!r,! ero 'lepe3 ] : R. - R.( . HO l.Jl 

m'lllleti If op.;yJIS 

(II) I(- ~ 	 h(;;-1 -) Ich. (J) = :; (5) , r ;n:rj h(x)€ C (!(3) 

Ie J k. ,-3 

lToJIy'lae:.: 1I3mwp.lu3'1 }W!aCCOB C (11) u C (I( Ao). IIponepl1.'I1 , '1'1 

Ci q I(- - ~ fJ
uJhfX ) ~'11~; h ( 5 ) . !lYCTh . Bnnpa:.·ep ,j=3 ; Tor;na ,x=<P (:.t,) 1I)l.IIIT 

npm!3BOJfbHO:l TOtfKl~ 'i. E f; llS ueKoTopoii O!tpeCTHOCTII:.c BUlJ0JIH9HO: 
~!l ~~ 	 ~3 

r.=-q:> (X2) • r}lS ~ tl?~ - 113 HCK OTO:,JO] OKpeCTHOCTll tI.lICJIa S . ~ 
~-rJ . . X ( ) Tenepb, TaR KaJ, <p (oX.) .nBJU!eTCJl. peIDeIDIGM aBTOHOMHofi CIICTel.1I:I jl '" ~ z 

npox2JI.IDI!ee "'epe3 TO'lKY .'l:'l. ( a TaJaA9 If 'lepe3 x ), TpeeyeMoo Pilll9HCT

BO CJ,3 h .!:x) = op hll
{?) CJIe;nyeT liS OTIpP.;!I8JISHl'JJ .nn;J,;l!ep eJW;IW.1IbHOl'O one

paTopa /)3 . OTelO}lR YiAe RCHO, 'ITO e CJiR (~lC. rX,t) , V(J:,t))- pemem16 

(:"), (10), TO,IW!. .:~ u..*(S,"t) =u, (:;.: - I(j), t) ( CM . (II) ) no.ny
'laeM: U:t-A~ u!t=I(u.", V~) (' YCJ1;?m~m U," ( f,OJ='fc,"'(S), 

u; ("f , 0 ) = r.f/ (f) , r,ne v.f= V ( :;-1(5» t). }13 J,oJlMYJ1J:l fulpxroq,a BH

"'SRI19T cJle,nyK1ll.l0e lUlTB!:'paJIbHOI'J ypaBHeImO nma (6) : 

wn ut~ LL: t' ,;(", f\J 1(1,1.:( ... ), V* (" .»ds" d7: 
?R 0 ~ 	 , 

"""'J "' - f""""V 11 r,ne ~t - S,n;mI1I\fUM c:lJepa B R If • Oepa3 S1 =: l' (S1 ) STOn C:(j;epbl 
JUl..'lf!eTCfl 3 iJOOryToA rJI8,IO{oi! lloBepXHoCThlO B IRJ 

, OKPYJKf'.JOUletl 1'0%'1 
Xc = 0 Tsneph 'l'PaJ!cljiopMaIOm ~ ~ (x) It (12) }lWOT: 

(I3) tL = LtD +0, [\-1 /(lC.(x+r ff-,t.-r.), V(:n't .i, t ·'C))-j (~'7:.ii:xf~dl:, 
IJ Sf 

r,I(8 IS" - "TeJ<YlltUfl " TO'!lt1l 1I'l"C}llUll"glo;l ll CeB}lOC!jJevp " :S, 11 .f' 
- "[LJJOTHOC1'L", IWTopafl :;'UlIJr'WT 01' .X, ~ d 1, 2.3 • AlIB.110I'lJl!fWM odpaSOM 

MOEHO OOHapyJltHT.b 110Po1YJlY 
t 

(14) 	V:: Va • .fR f't' [ ~ IV(:t t t .. ~~ I t ''C )) ; (X.1 '(;.~ ) d~ ch , 

<> s , 


'J 
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A "--1 "'JIf A 3 A. 3
r,Il,e S, ~ '7 (5 1 11 ;:; IR -R" - .IJ:}!qf.lleo· IO) ,'Jl ~\: - , OlrLle,Il,e.'re>{ ()a30BHMli

1 

f l)3 ~ 5 '1 ,,~. - ~ /'
nOT 0l(3MM 1\, <P nOjJe: i X

d
, d = 1,2,3 . :.,ymm;m! /,(0 ,V. noJIY

'l:9HH no ~'OPI\Y.TIC3.M THfJa (5) C Y'l: aCT!l eM " c :~,ep " 5, , g, COOTBeTCTBeH

HO. HCCJIe,Il,OBrume CJ.1C T 9MhI (13), ( 14 ) npOBO.IJ:}!TCH 811aJrOrwmO HCCJI8,Il,OBD.

In1lO YpaBH8ID1.l3: (6). Yl)aBH8HHH (13), (14) ,Il,alOT pelll8HH8 3a,ua,,}! ( 3 ), 

(TO), Y,Il,OBJIeTBopmomee YTB8pli\l1.8HJi(.f!M TeopeMhl 4. 

0 3Me'laJUl.9 

jJ,OKa3NBllil I'J18.lJ;lWCTh BTOPOI'O nOp!l,lUta ,Il,JIH pe!IIeml.:'r ( HMp . 3::ma"11 

( I ), ( 11 ) ), MH paccMaTp MB a eM HeKoTopYlO CMCTeMY lf3 Tpex YPaBHemtil. THna 

(6). TaK KaK Ila 

HCHO, "TO, CTPO.f! 

YCJIOBMF! llimlJll{ua 

Ma\l 2 , 3, 4. 

I. YH3eM ).,)K . 

2 . J13M )l)K . JI. 
3. COJrn:TOHhI ( 

4. HeJIHHethrue 

STOM mare HaM HYliUla TOJIl,KO TeopeMa 0 CYll\eCTB OBalrnH. 

npHOJIHJi(el l.Wl 110 MeTO,ny iliiJIep a , MOlitHO OTKa3aThC.f! OT 

Ha f /I • AHaJrOI'lll lllOe 3a)~e'l a.Jrn:e OTHOCIITCH }! K Teope
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