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E.TIJKKAKOB, B .H.XopoMCKKH, E.X.XpKCTOB 

0 HETIPEPWBHOM AHAnOrE METO~A HbiDTOHA 

B OBPATHOH 3MNIE TEOPI1t1 PACCEHHI1H 



BBF.JlEHHE 

Pacc•a~p••ae~ca o6pa~aaa saAaqa KBaB~oBol TeopHH pacceasaa 

~na KpaeBOI SaAaqa, onpe~e~B8MOI PaAKan~HYM ypaBB8BH8M mpe~Hsrepa 

J..t t{,J + ( )< 
2

- U(x)) r = 0, o.sx c. Oc> (0 .I) 

B Kp88BKM JCaOBK8M 

'"d(o, 1:.)- 0. (0.2) 

no~eBI.lBU c.r<x) B (O.I) npe~nonarae~ca aneaea~o• Bem;ecuessoro 

:Sauaxo:aa npoc~paucua X c aop•ol 
00 

Ua/1 = }><-IIJC><>Id.x < oo. 
0 

(0.3) 

fi1cn-f., Cll, k> - pe•eBIIe ypa:aaeoa (O.I), onpe~eJUteMoe ycnoBHell 

liM D cx.k>e-ikx=1 · d P <k)>= P"(q k)(J.k~o)J S ck>=fvc-1<>//,(k),c-.... ,..-; ..... Tv ~ Tv 1<. 1 u 

COO~B8!C!li8HBO WJHK~· aoc~a H WJHK~H pacceHKXB SaAaqa (0.!),(0.2). 

Iop011o aaBectao, 1110 np• ycnoBKB (0.3) WYHKI.lBH loc~a .fv c lc) HMee~ 

JtOH81lB08 UCaO npOC!YX ayJleit i.Jej (j•i, 2r .. ,ff) , ~j > 0 , KB8,1tp8~H 

KO!OpYX 8C!~ Co6C~B8BBH8 1lBCX8 88,1t8U (0.1) 1 (0.2), a aa6op B8XBQBB 
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5(U")=- t sv ( k )_(- ... <I<< ... >; iJ5•(V") ; mj= { rrcx,i~j)olx J;j=1.-1)0.5) 

nasHBaeu~ ;ztann~uz pacceHHHH Kpae:soi saAaqH (0.1),(0.2), y;ztoB~eT

BopaeT yc~OBHHU (/I/, r~.3,§2): 

.:::. k - Sc-k) = [S -k ]-
1 N= c,.S.,c+o>-t...S,<hol- .1-.S,.(_~{0.6) •-{/ ) - " Ire ) J A .. ~ - U > 

.,. i.kx 1 , t 
f5,p•>= 2~_L[i- Streb]~ d.k E. L(--, oo), x f!v()<J £:l:Cti o->).(0.7) 

Onpe;zteJizu B npocTpancTBe X onepaorop 

tp(U")= l.ff'(2><.) 
v ,(o<x~o--) ('=J:..) 

' tl.x ' 
(0.8) 

r;zte il!YHKUIHI "fv (X) HSXO,JtHTCll no $((}") (0.5) !llopuynol 

"" I .N :( J 
iiCX ~ .a -)t·£v)X ) 

[ (x)=- [t-SCkJje dJ+ ~ rnJ•(<r)e, J o .. x .. o-. (0.9 
v :vc.__ IJ 3=1 ' 

06Jiacn 3Ha~:~enzl onepaTopa II£ B Clii~Y (0.7) co;ztepxliiTCll B X . 
~3 OCHOBononaranmHX peayJI~TaTOB B.A.Mapl:leHKO no o6paTHOI Sa;ztB\18 

TeOpHl paCC8HH!illl (/1f,rJI.3,§3) B~TeKaeT, B 118CTHOCT!il 1 11T0,6CnH 

no neKoTopouy aa6opy BenHQBH 

S ""'.s S~ck) (- c>o<-1.:~ co) <t:• • 'WI~ · (.1..,1 2 .. .N'} (O.IO) * I " ' ' J"' ) ~,..) J ' J• I 

(r;zte stf cJ.~) Y.JtOBJI8TBOpHeT (0.6),(0.7), a <l:jto, I'M;,. (j-=1, ... ,.N) 

- 2N noJioUTeJI:&H~ I:IHCJia, nepBhle N 143 KOTOPhiX paaJIJiii:IH~e), 

nocTpoeHa llJopuyJiol ( 0. 9) illYHKU!iiH f'lf ex l , oro onepaTopaoe ypa:s-

aeaHe 

Q (t.r) == 0£' (CJ")- =flf = 0 > (~It= lff)zxl), (O.II) 

zueeT B npocTpancTBe X e;ztliiHCTBennoe pemenHe <Jifo , ;ztJill Kooropo-

ro ;ztaHH~e pacceaHHH (0.5) KpaeBol a&;~taQB (0.1), (0.2) c tr= urlfo 

liBJllillTCH 6* (0. IO). 

TaKaa noctanoBKa o6pataol aa;ztaqz pacceliHHH YJJ.o6Ha ;ztJill npHue

neHiilll aeKOTOphiX o6~ ueTOJJ.OB pemeHHH HeJIJiiHeln~ WYHKU!iiOH~BHX 
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JpaBHeHHI. ilyCTb 

..Q(]' =tV" €X I /ere/<) -Fo, ~ k~o} ; ..Q.;, ="'' cn(J). (0.12) 

llpu a e Jle.r 11 /* E .r2;, ypaBBeHHe (O.II) ynpo~aeTcll, a 

IUI8HBO: 
... 2 ·kx 

Qca>=rf(r.r)- .flt a-ix j[SCTck>- 51fck>]e I = o. X>O_.(O.I3) --
r .e. oneparop "f (cr) , onpe;zteueand (0 .8), (0 .9), pe,JtyUI4pyeTca aa 

rfCU") = lf f;.,(~xJ J CJ"~S2CJ ; a -f.,= "ff,{,.czx), (0.14) 

r;zte if}yHKIUII B~.,.ck) • 5:1fck) y,l{oneuopHM (0.6) npl4 N= 0 

•• KP0118 ororo, sc.r (0) = slf (0)=1. B STOll CJiyqae KpaeBaH 88,Jt8118 

(0.1),(0.2) BOCCT8BaBXIB88TCll 0,l{H08H811BO no O.JtHOI JIHW~ if}yHKQll4 

p&CC8lllllll. KCKOIId nOT8HlU18JI (}'* IIOKBO nOJ!1'DITb 1 C1l67J.Yll/2/ 1 K&K 

npele.Jl 
!i~~M.. M aciJ- rJ., II .... 0 (0.15) 
t• ... 

pe•e••• trCt) ( t - Be•ectBenawl napa»erp) cJie,Jtym~el sQlaqa 

lou 

;.: -- [ rf((J'(~)) T1 Q ((J'C-l>} I 0.5 t < Oo J t.r(o)- <.JQ) (O •16) 

r,.;e "'f'cv) - npou:ao,uan tpe•e oneparopa 'f' (0.14) B oroue tJ, 

Q {IJ) - onpeleuetcll (0.13), a tr0 - aQlaaHoe•aa~:~a.Jluoe 

npad~••••e•, anpaopao npelno~araeaoe •octaro11Bo dXHaKBM K if* • 

YpaBne••• (0.16), onpe,.;e.llllm•ee aenpepWBBhll aaanor uero,Jta H:r.D!oaa 

/3/, :a pa.Kax tJJ.IBoro no,.;xo,Jta K IIBC~eaaouy pe•enJm •»poKoro apy

ra •e~aellwx aQlaq t•a•xa/4/, :anep:ahle npBueaanoc~ K aa,Jtaqe o 

pac•ete DOTeKQJana no taae pacceftua B/5/, 

Ue~m 18CfOR.el pa60tW llBXR8TCR pac•Hp8HB6 o6.Jl&Ctel "aaqan~

BWX .. neut• (}'0 8a,Jt&11B (0.16), ;ztU KOTOphiX cy.ecTByeT (0.15) 

• oGoc•o:aaaae lltTOl& Sluepa npld~aeHaoro aarerp•poBaHHll ypaaae

ua (0.16). 06a :aonpoca cy•ecr:aenBhl, r~a:&HhiM odpaaou, npa qacxea~ 
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pacqeTax, Tax Kax (0.16) ~onycKaet aanucD 
"" ~ 

1>trc><, ~>- .i. o j f.$ c k> - .$ , clcJj P C><, kJd. k J o s t < oo; tre><, o)•<.£0<JJO 17) 
)t - 1i. }X_.,. * IJCT:) tvc-IJ '1. • 

r~e Jvcx, ~> M .Sack> onpe~eJlllK>TCH (0.4), qto noaBoJiaet 

CTpOHTD npOCT~e aJirOpHTU~ ~Jlj{ pemeHHft o6paTHOA S~aqH paCCBHHHft 

aa 3BU 12•5•61. 

§ I. 06naCTH CXO~HMOC!H 

3~BCD fiOJiyqeHH HBKOTOpse H8J10KaJIDHWB yCJIOBHft CXO~HMOCTH ~Jlft 

a~aqH KOUIH (0.16), KOTOpHB onpe~eJ18HHHU o6paaou pacmHpamt MHOKB

CTBO aaqaJIDHhiX aaaqeaHA, npm:se~eaaoe B reopeue 5.2/2/. 

Teopeua I.I. ITycTD orpaaHqeaaaH o6nacn Cr c_Qv H oq - ee 

rpaam~a, a IJ* - pemeame ypa:saeaHa (0.13). Tor~a 

H800XO;I{HMHU H ~OCTaTOtUIUM yCJIOBHBM }{Jill !Oro, q'fo6Y CJ~< E Q llBJIH

BTCH CYUlBCTBOBaHHBU XO'rll 6~ O;I{HOrO U"0 E: q , ~Jlj{ KOTOpOrO 

II QCIJ'o)l/ ~ cJ.= ~~!qiiQCU")/1' (I.I) 

rAe d > o npH u. E 0 C:r • Ecu li* E: Cr , TO uaoaecuo 

...D.IJo(q)=juoeX) IIQ<cr0 )1/4d} C q, (1.2) 

H ~na :scex rJ0 €: ..DfJo (cf) pemeaKe c.rd:) s~aqH (O.I6) npH :scex 

tE:fO, 00) CYIIIBCTBYBT, nplr!B~JIBUT Q rl (itm CJ(.f)=CJ* , 
i-.oo 

npHqeu, 6CJIH G1 '::) q ' TO l2vJq1) :::2 _QU"o ccr ). 
CJIB)lCTBHe. nJia Toro, qT06H (J~ 6 Q , HBOOXO~HUO il ~OCTaToqao, 

qT06H 

Vn1 II Qccn/[? -t~J~{ II Qccn(/. 
U:e G erE ~'-1 
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SaueqaaHe. 06Jiacu S2if
0
(q) ~onycTHMhiX HaqaJIDHhiX aaaqeaHA ~Jia 

a~aqH (0.16) UO&HO paCmilpiiTD, BaMBHftft yCJIOBMe (I.I) 
aa 6onee CJia6oef7/ 

II Qluo>M - ~-l W UU"-c.Toll ~ w U Qca>/1, 
V.t-iq rii"iq 

(1.3) 

rAe B = .su f> U rf 1ClTJ f 11lr- < oo J 
<Ff-/t ....... xJ 

B CHJIY (2.~(2.I2).(nep:suA H~eKc B aameA ayuepaUHH oaaaqaeT aouep 

naparpaif!a.) 

noKaaateJIDCTBJ Teopeu~ I.I npe~nomneu ~Be Jieuuu. 

Jleuua I. llpoHa:so~aaa tpeme "':J' 1(1T) onepatopa rfCIJ) (0.14) KaK 

onepatopaaa \{lyaK~ilft OT u aenpep~aa B ...Q fJ H orpa

Hilqeaa B OKpeCTHOCrH KD,JtOA TOIIXH IJ ~ J'21J" • ( YTB8pll,ll8Hile Jl8UUH B 
"TJ II CHJIY cy~eCTBOBaHilft JlOKaJIDHO orpaaHqeHHOA npOHSBO~HOA rato ·~ (tr) 

(qto yt:sep11,llaetca B teopeue 3.r121), a:snaetca npauHU cne;I{CTBHeu 

if!opuynH xoaeqawx npi!pa~eHHA. 3~ecD npi!Be~eao npauoe AOKaaateJIDCT

:so HCKOMOro YTB~p11,ll6HHH,TaK KaK ~OKaaaTBJIDC'rBO yKasaHHOrO C~OACT

Ba r'f V(CJ) He 6WIO ony6JIHKOBaHO :sf2/.) 

JlOKaaateJIDCTBO. nJlll onepatopa rl'~IJ) npH .Dm60U U" E .Jl fJ cnpa

BB~JIHBO npe~CTaBJIBBHB (/2/Teopeua 3.1). 

~1ccr>=(l+ rcv>)(I+ Peen), (1.4) 

r~e onepa!Opli 1 + 1I (If)-= (I+ r ((}') r1 
H I + p ((}') llBJiflm!Cft orpa

HUBBBYIIH ·anerpanBYMII onepatopauH as X B .X , ~a Kotopwx 

Blij)Uamtca nocpe~ct:sou ~ep K
11 

()(, t) 11 LtT (x, i) onepuopoB npe

o6paao:saaal (3.1),(3.2) cne~~» o6paaoM: 
.... 

(I+ liCI.T))~ =~(X)+ jTTv (-{- -)C)9t~)clf, O<)C < OD.J ~ E: X J (1.5) 
.... 

(I +PCuJ)9== lf(x>- )Pucx,--I:)~Ct)d.:t)o<.x<-o..~ ~~X, (1.6) 
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r,1te Ticrd·>= 2l...a<f>+ lL~ro>L~rCt-s>J.6) Lc.rLi>-=Lvto,f)..,o<i·~(I.?) 
-t 

"P. (lCt)=sia~ci-2x)K (± li-2)ci)+JK ct !::l)kc,(.t LH-2K~51)11(11-~-"'.I.8) 
(J J (J .2.) --::r- )C fr ~>.a. .a.> .z. 

Cne,)toBatenDHo, .1tnB .1tOKaaatenDC!Ba neuuy ,)tOC!&!OQBO uoKaaat~ ae-

npepHBHOC!D K~Oro HS COMHOKB!enel B {1.4). Ha {1.5) 1 {1.7) BH!8-
KaeT, 11'1'0 __ 

II Ifcu~•)- .IIrv>lf~~o .. ;c] = ~ UC TT<utlt>- 1TcvJ)~I~ J x !Iff c~-x>- JI.,t~-x>jltlcl>l«t~~ 
It' II~J~j 0 ~ l( WI, 'l 

o<> .... .... 

~fliT .~x>- ITvcx>ldx ~ SILv+'li>- L.,t-LIJ,q 2+ Ji 1lv+k£hl+ ILcrt-'>I}J/.jl. 
0 ~~ 0 ~ 0 

0~8HHB8S npaByD C!OpOHY B DOCn8.1tH8M H8p8B8HC!B8 C DOMO_.D {3.I2) 1 

(3.I6) DOliY118.6M 
1 t w+h l t 211VII IVIItHITt~IIJ 

ftTI<v+~)- ITMKDC•.XJ ~ llnl/ .it Uv.,.he J e + e (I.9) 

up• liJJCha a, <H h EX . Taa xaa Dpi1 u ~ S2v .. eeu (1 + llcv>)-1: 

I+fca)H II+T'<v>II[X ... X]<oo c/21 neuua3.3), !Oi!a (h9) DO 

teopeue o6 o6pataou oDepatope cne,.yet aeDpepKJaoct~ ouepatopa 

Y<v) B nll6ola 'l'011Ke <ff: Dv • Ha (I.6) aueeu 

-t 
u Pcvt~)- Pcv;ll rv-. "") <!Or. S'-1_ p J I p l (x,-1:>- p (Jt•b/ tJt.x. '-" .n. o..;

10 
.. _ 0 ITtfl t.r 

(I .IO) 

Ilp8,1tCT8Bli8Rile (I.8) BM6C'1'8 C 0~8RKaiiH (3.5) 1 (3,9) ~88! 

I ( liFt ~n) ~ J·t/21. I 1/trll 0 J IP. , (ll",iJ-1;:.(¥,+) ~ iHCJ"fk/1-€ (/nmJ~hU JUn.>·~ 
vto. ci -a-.u.>/1( 

~ -1; i/2 lVII j/2 
t euv• u J( j(J~h)H-»4ue l<.rw/)ch.X Jifm+hwjd.s)ci.u + 

)( (t-1.1)/'( H-IU-2JCI)/¥ 

1 J ttz. t/z 
+ e M j I<.Tn:>f d ~ ( j ( Jhm/ + r ~Hllvll Wo>l)d~) o/..u ) i .s X • 

)l. (HOI'( (-t-lu-ul)/1( 

• 

Orc~a c DOMO~~ cne,1ty~ aepaBeacrB: 
~ ~ rr ~ 
JlCTl~>ltiS~ 5tcrr&~jolS,f.4IH>c; jl1TH)ja6d.X~ )sltr($)Jc(5 ~//l.rfl; 

(i·l~t·ZXU/'( ~~~tia(t;;,-;;) o-.-..ct.;,l) 0 

~ i'2 i'Z ~/2 

J4C((JI~wJcts)( J•v;w/cl!.)~uu;_B Jw.lr..>J«.s~ C{.t.r·eX i)=.1,Q 
)( (i·~t..V'( (t-llf-2)( 1)/'( ~ (~ .<:!) J ~ J ) 

'f'a. 

-to 1'2 1;,:;. j J.u /ucs.>~Js ~ JJivn.>J,{s ~ Jlc.rll, x•-f:} 
>< ( 1: -Lt)/'f 0 
aaxo,1tJIM 1 11'1'0 upH nll6wc r.F, r.F+ II f: X cnpaBe,)tJIHBO 

Jt: I ( llfthU\/; Uvl M'f 
SUf' tt,,.cx,i)-:e{X',-I:JjJ.x~UII/1 1+Hv+klt J(1+1v/le t-Mbe j;.I.II) 

J6tc..P 

11'1'0 Buec'l'e c (I.IO) ~aer aeupepHBHOCTD oueparopa 1'lif) • Aeuua 
,)tOKaaaaa. 

Aeuua I.2,11aoaecno aaaqeaKA ..n;, (O,I2) onepaTopa rfCt.T) (O.I4) 

HBXHB'l'CH O'l'KPH'l'Ola o6liSC'l'~D B ~ H OD6p6,1t8XBHHHi Ha Hal 
/\.1/-1 

onepa'l'op ·I (.f.) aeDpepHBea. 

lloKaaare.llloC'l'BO. Ilycu uo E: ncr H rf {f.IO) = /o . Cyii!SC'l'BOBa-

HHe['j'(~)]-I (reopeua 3.II21) BM8C'l'e c neuuoit 

1.I fiOK83HB88'1' 1 11'1'0 K Oneparopy "f (V) B BBKO'l'Opoit ,)tOC'l'STOliHO 

uanola oKpectaocrH ur0 npBueBBua 'l'eopeua o6 o6paTHOM onepaTope 

(cu.,aanpHuep,/8/c'l'p.44I, 'l'eopeua I),B cBxy Koropoit .1tHH nm6oro 

U"o E- .n(l' CJfii8C'l'BY8'1' 0Kp8CIB.OCU UCJ'o- i IJ ~..ncr J IV- uo n < £. } 

taKas, 11'1'0 ,)tliS BC8X ~ E: ulo- i ..f~X /11/-.f.D<o, 0== O(E);;.oJouepa-

'l'Op rp-l(4) CYJ118C'l'JY8'1' H 'f-I(/J f: Ull'o , r.e. U.foc..Q.;,. 
Aeuua ~oKaaaaa. 

Cneacuae I. Ilycu v 0 E: .0.tr H npUrr.·~ v~Xflcr-CJO/I<f}cn..r. 

Tor,1ta ~ l~(cr)- rfccro>H>O. (I.I2) 
v6 u~ 

CneacuHe 2. 3a.){aqa aax01:,1teau peaeau v. ~ ..n.., ypaBHeHII.fl ( 0. I3) 

DO 8li6118B'l'Y 4tc E- .!2. f 1 HBliS8!C.fl KOpeKTRO DOC'1'8B
li6HHOI. 

3aM8118.Hli8.H8KOppeKTROC'l'b o6pa'l'ROI 8~S11H p8CC8RRIH COCTOH'l' B 
B cauo• nocTpoen• ..f* no aa..8JU1ol WYIIKitiB 
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S~ck) ~opMy~awu (0.7),(0.14), TaK KaK onepa~H ~H~epeH

~poBaHHH H rrpeujpa30BaHHH ~yp~e HB~HmTCH HeycToUqa:a~/9/. 

lloKaaa:reJI~cuo :reopeMbl 1.I. EcJIU Uw E: o q , To cy111ecuyeT 

map Uv11 = { c.H ..Q.cr luv-IJ'.II < ~} , 

TaKoA, 111'0 UcJ'.n ~q=O. 0TCI0,1ta B C14JIY (1.12) noJiy11aeM 1 11TO 

d.= i~ ll Q<v>ll > 0 • Heo6xo~HMocn ycJIOBHH (I.I) BbiTeKaeT 
~~-~q Q Q 

Ha aenpepbiBHocu onepaTopa ttr) u (c.f•)= o. ZiocTa'l'oqaocu 

(1.!) noJiy11aeTCH H3 :reopeyy 2/3/, eCJIH B Ka116CTL8 ~YHK~OHa~a!o 
no.noun -f0 Ctr) = U QtvJ/1 11 y11ecu, 11TO B ~llCSol orpaHneaaoA 

o6Jiacn 6r c nv. ~up 11{-f'cv>r111()( .. XJ <.. oo :a cHny ~eYMbl 
IJ"t-l':f 

2.2. TaK KaK TeopeYa 2/3/ HBXH6TCH U TeopeMOA 0 CYIII6CTBOBaHJIH 

peweHHH Uw E Cf ~XH ypaBH8KIB (0.13) 1 TO YCJIOBH6 (I.!) BJ16116T 

sa co6oA tr * t q . Ilycn .H = "'f ( C:r) , 'l'Or~a a a xeMYW !.2 

cxe;D;ye:r, 11TO H- o:rKpbiToe MHoaecuo B .J2 ;, 11 ~.H ==- rf ( ~ q). 
YCJIOBHe (I.I) 03HallaeT, 11TO ":}'(tro) €: u.,_,= HE-X I •l- .,IF II" ci_, 
~ • = "f (IJ'*) } , TaK KaK d =< m If. II .f- of .U . C.ne;~to:aa
T6Jll>H01 u.f* c H • 11To ~ ;D;ae'l' cr.2). IIpH ()'* E q. us 

r. ::> Cl BbiTeKae:r B CH~Y .neMMbl I .2, liTO iNJ 11/-l• U ~ w.JH U / -I• II 
'-ti ~~ ~llj vf6 
T.e. _nvo (~)? _Q<To(G-) • Teopeya ;D;o•aaaHa. 

Teope11a 1.2. Ilycn no a~eYeHTY .f. E .n;, nocTpoeaa o6nacn 

H*:::: ~foE: ..n;, I d. /• + (1- c~.).Jo c ..n.;, ~ OsoL $ i} • (I.I3) 

Tor;D;a npH nllCSoY tr0 E C:r * = "f -j ( ~*) pe11eH11e ud) aa

~a1lll KOIIH (0.16) co~ep:Ut'Cll B _Qc.T H (.,j/1111 C.rt~)= tr* = --1'-j (.j*), ........ 
AoKaaa:reX»cT:so. TaK KaK o'!'peaoK 

JcotJ=D(f*+-(1-ot)"[cvo) J osot.e1 
~ "L -1 J lll1Jlli6TCH KOYllaK!OII B _n J'' , 1'0 BS HenpepiDHOCt'll - ~ ( 1") Bbl-

'feKaet', q'fo KpKBall t 
U"(iJ= ":f-lcJco~..>L t:J.-e.- " o.-.-1:~ oo (I.I4) 
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eCT~ KOYllaKTH06
1 

a CJI6;D;OBaTeJU.HO, H orpaHJ11'16HH06 YH0:&6CTBO Bflv- 1 

He HH6Jllll68 06~ 'f0'16K C 0 flv- • 0'fCm)ta ,B CHJIY Jl6111Wbl 2 .2, BbiT6Ka

eT1 11TOB=,~~r! rf'(<J"lt))-i 1/fX .. Xtoq Jlanee, CJie;ztyH/3~HWeeY,ttTO KpHBaH 

c.r£-h(I.I4) ecn pemeHHe a&Jta'li1 (0.16), npHTOU cnpa:ae,nnHBbl co-

01'HOII8HU 

Q -t 
Q (t.r<t>) = Ctro) e ' 

-f 1 
IIU"1(t>fl ~ .B II Q w-,.)/1 e... J :o~ t <. oo) 

noKaabiBaD.-e, 11'fO ;zt.nHHB tTLt) xoae11Ha. 9ro :ane11eT aa co6oA cy

Q4BCTBOBaHHe npe,ne.na fA·f'M CJ"l{) == (J * , ;D;XH KOTOporo, B CH.JIY 
t .. OO £i.:: nv'c-l>"• 0 a (0.16), JtO.n:&HO 61>1n Q (<J*)=O· Teopewa JtOKaaaaa. 

B aax.noqeane a'foro naparpa~a yro11HHY c:soac:r:sa o6nac'feA ~~ 
H _n;, (0,12) • 

neuwa 1.3. Bee no.no:&H'fe.n~a~e noreaumaJlbl, a raK&e noreHUllaJIH, ;ztJlll 

KO'fOpYX 

ll<fll c:: fYI2 ~ 0,6~ t (0.15) 

npHHa,nJie:&a:r uaoaecuy ..Qtr. 

AoKaaa'l'e~•o'f:ao. llep:aoe yr:sep~eHHe xopo•o HaBec:rao. n.na ~oro, 11T0-

6w noKaaa'f~, 11TO npll yc~OBHI (1.15) ~yHKUHH ~ocra 

fv ( k) f. 0 Upll J t1'l K ~ 0 t ~OC1'B'f011HO OTU6THU, 'ITO HS npep;C!aB-

Jl6HIIH ( 3 .2) 

~(]" ( k) = 

npK X-= 0 , :r.e. 

i + 'f L.u- ( o> -t ) e i- k t Jk 
0 ;; 

:a ca.ny oueaKI (3.16) 

1»tl<~0' 

,.. 
IJo-cb/ ~ i - ]l~vco,t>)oll 

Uc.TII 1 
::;J<2-e J h..k~o. 

0 
Je11111a ;u;oKaaaaa. 

Jleull& !.4. WJIO:&BC'l'Ba nlT 14 ....(2;, (0.12) HBJISiD!CH O!Kpbl'flillil, 

OJ;BOCBllBHblllll o6.nact'HIIII :a npoc'fpB.HCTBe X . Ec.Jm IJ" f: 

f: oJ'lV', ro WYHKUIH i\ocra fo-ck>/k:oo z .fo- ck> =/: o npn 

Jr. k ~ 0 ' k + 0 • nu pacCt'OHHKH ~ ( K I ~ .nv) M6QY KOHYCOII 

K - ~ CT ~ X liT {,C)~ 0 } it 0 n u- cnpueJ;UB& o~eHKa 
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o c k oS2 ) = iHvl- u cJt - v-~ II > ~ 2 
) I (J' q&K~~E-'aq,. 

(I. I6) 

lloKa5aTeJI:&CTBo. OTKphiTHocn ...!2 r.r 1 KaK 6hiJIO noKaaaHo B 121
1 

BCT:& CJI6~CTBH6 H6p8B6HCTB8 

5L.U> 1-/v;cb- fc.r,cbJ.souc.r.a-ULUexft"l.lilltUlJi:uj u:(f. ~x (I I?) J,.,-k~o ~ "" .J., ' ' ' 

!Iycn flOTBHUHaJI fj E 0 nv Ill -fv ( i ir.o) = 0 ) ileo;;. 0 • Tor,!(a H3 

(I.I7) nonyqaeU 1 ~0 ~JIH BCBX ~ H3 H6KOTOpOI OKpeCTHOCTH tr
0 

KpaeBaH 3~aqa (0,I) 1 (0,2) HM66T XOTH 6hl O~HO Co6CTB6HHOe ~CJIO, 

liTO npoTHBope~T u E- o~. Cne,llOB8T6Jl:&H0 1 ~OJilKIIO CihiT:& /
11 

(o) = o 
1 

T8K KaK HHa \16 (j npHH~JIBlla.JI 6hl ..fl<F , 

0603H8\IHU llepe3 btr ( k.) =(i/2)-t.t 5v ( k), 04! Jc oo \{laay paccea

HHH 5~a\IH (0 .I), (0 .2) 1 ICOTopyll 6ea orpaHH\leHHH o6UlHOCTH C\IHTaeu 

HenpepbiBHO£! \llYHKI.lHelt OT k I aopuHpOB8HHOlt YCJIOBHeu t;,»t o(J' ckJ-0. 
k-4 .. 

Tor;!la,ecJIH (.}'1 Cx>s. IJ4Cx) npH o~x < oo J u;,~ 6 X 
1 

To 

(/IO/npHJioaeaHe II) 

li.ck>~& .• ck> O<Ok<oo, 
'"'S. v..z: J (I.I8) 

0TCIJ;!!8 c Y116TOII aepaBeHCTBa 6Ui (O) > o(J' ( 0) I cnpaBe~-
-l 

JIHBOro ;!!JIH JIJJ6hiX C.T1 E- ...(2lT ~ lJ2 ~ _no- (BhiT6K86T H3 (0 ,6)), no-

1!Ytl!i6N1 'iTO ,ecJIH u £:- S2a , h ~ K , TO li + "h €: _QU" • Cne,llOBaTeJI:&

ao,ecnH u1 , c.r~ E- ..Q.c.r 1 TO .11 q. = rn~x f tT1.1lcJ,U'}i €: ...Qo- , Tax 

KaK 'hi (x)::.: q, (><)- tJi Cx>;;;s.o, i .. ~.2. TaKHM o6paaou1 nonyqaeu1 liTO 

Cf_ (X) yt (Ji (X.)> i = i, 2 MO:UO CD6~.11HHTI:. 0Tp63K8MH 

cj,~t> = vi + t ( <1. - ui) c: ~ , o t; t .. i, i== 1, '2. 

JlJIH TOr01 11To6hl ,llOKaaaT:& (I.I6),~0CT8TO\IHO 0TM6THT:& 1 \lTO,eCJIH 

CJ e _Qu- , TO B cuy (I.I8) H u-= ~I}'I~U'l>o,OjE~· Cne-

~OB8TeJI:&Ho, c y11eTou (I.IS),Hueeu 

_iml. ,,.... uG- u11 ~ uu--u ~ ~ 2. tr E- 'K I (J' ~ 0~ 
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' ' 

' I 

0TKPhiTOCT:& _Q ;, 6h1Jla noKa5aHa B neuue I .21 o~HOCBH3HOCT:& Bhi

TeKaeT H3 O,llHOCBH3HOCTIII _Qtr H HenpepbiBH:OCTH ---1' (tr) , Jleuua ~O
K838H8. 

§ 2. ilpH6JIHE6HHOe pemeHHe M6TO.llOU 3lt~epa 

3~eC:& paCCMOTp6Hhl HBKOTOphle BOllpOChl llpH6JIHEBHHOrO Bhi\IHCJIBHHH 

peweaua u-cf) 5~a\IH (O.I6)-(0.I7): 

O~~,t): ff fx ft S,_ ( k) - 5tf£-i.J (/c) J l 2.
1 

()(, ~)e/. kJ O.Stc oo_; U"(ll,t)•IJ;,. 
-"" CJ'l-.) 

Jleuua 2 .I. llycu orpaauqeaaaa o6nacu C:r C flu- M peweaue t.T<\' 

ypaBaeaHa (0 .!3) npHa~neuT q . Tor;(a npH nll6ou e>o 

H Be ex UO €: .l2c.ro ((;-) (I .2) ~JIH pemeHHH trd·) a~atm 
(O.I6) uueeu 

Ktrti:J- c.r.JI < £) T ~ t < oo (2.I) 

npH T ~ -114 [E ( 1Jclr1] 1 r,lle B = .s~ 11-:( 'cuJ -111.) d.== iM.J.. If G?P111. 
v~~ ~~~~ 

lloKa5aTen:&cuo. ~3 TeopeYhl I.I cne~eT1 llTO,ecJIH c.r
0 

E: .nv. (C,)I 

TO c.rc+J ~ C:r npu o s. -1:"' oc:>. Cne;!loBaTen:&ao/3/, 
- ,.,. - -t 

II tr(tJ- trlf II = II f <T'ct> clt U,;; J II rf'(uf1//.l/ Q(1J'
0

1[ e- t. cit ~ B 1/Qlu.>«e · 
Jleuua .llOKa5aaa. i: t 

Paao6:beu Tenep:& HHTepBaJI [ 0' T J Ha n \laCTe£! Y3JIOBhiUH 

T011KaMH 

-1: 0 "" 0, t 1 == to+ t'L , · · . , f = t +- Y'~ = T 
"' -"-1 .. (2.2) 

H nycu 

S~ff ri = r 
t 

~ KT 
tl ' (2.3) 

r,lle K). i - KOHCTaHTa,ae aaBHCHUlaH OT Yl • 

Teopeua 2 .I. !Iycu \{lyHKUHH 5* C k),- oo < k ~ oo y;!!OBJIBTBopaeT ycno

BHHU (0.6)J.0.7) npH N = 0, s*(0) .. 1 H q- - orpaaH-

116HH8H o6JiaCT:& B _QtT 1 CO,ll6PX8Ulaii HCKOM06 pemeHH6 U"1f ypaBHBHHii 

(0.13). Tor.lla npu JIJJ6hiX t >o H T < oo cyll!ecuyeT r = ra, T)>o(2.3) 
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TaKoe, t!To,ecms tr0 = U"0 f: ...nviq)(o.12)l4 ... 
Uj (X)= ~-.l ()() + Y'~ t J 1 s?f ( k) - .SQ. (In 1 ~~ (.>t, J<;Jk.lj=1,.,11_.(2.4) 

TO -..., J-l lTj-..1 

II <)j - <.lj II < E. .) j = 1, 2"'.' 11 I ( SUf -r:;· ~ 'f'), (2 .5) 

r,ZJ;e <.J~ '= CJCtj) - aHatleHliUi pemeHirHI (T(·f) aa.na'U! (0.17) B TotiKax 

t; (2.2). (IlocneAoBaTem.aoc:n. (Jj ) j-== J,2r .• ~ , onpe,ZJ;eJilieMB.fl 

wopuy;no~ (2.4), aaa~BaeTCli npl461IH&eHH~ pemeaHeu aa,ZJ;al» KomH (0.17A 

nonyqeaaoe ueTo,ZJ;ow a~nepa). 

BaueqaaHe. YuepQeHHH Teopeuhl 2.1 1r1 ;neuwa 2.1 (npH T ~ 
:;?- ~ ~ [£ Bt ( w..~- uv-uoll ~ eelf1 ) ocTa¥JTCH cnpaBeJ~JIHB~WH, ecms BuecTo 

lft~~ 

yc;noBHH CJ0 E ...2tT.ct'iJnotpeCloBan .JIHWI> ( !.3). 

lloKaaaTeJII>CTBO . !eopeubl I. I. BblTeKaeT aenocpeJlCTBeHHO za teopeubl 

2/11/, ecJlH yqect:&, t!TO B cHny teopeubl 1.1 peme

HKe uti ) ~ q npz o & t <- oo Jl1lli nl06oro aaqam.aoro aaaqeau 

v
0 

E: ..Q c.ro ( & ), lr1 Bocno.JI:&aoBancR cne}lylllll,el neuuol. 

Jleuua 2.2. nycn RJlPO ~ l x, f) onepa!opa ... .. 
(I +r~cv>)h== hlx)- d. j.N.(xtJ()hmJs)dl O<:X"'-oo, hE:X (2.6) 

'-i t/.X J( if J t- I 

onpe}lenfteTCll nocpeJlCTBOU ft,ll.pa L v c x, t) onepaTopa npeo6paao-

BBTI>Cll (3.2) WOPUY1IOI z{-x 

J{.cx,t)= ¥LU'tx,d:.-x) + 2 lL(jtlf,S)L_rx,.z.l-s)tls.~ x-"i•t~~>_,(2.?) 
(f X v 

a onepaTop ;I' Cr.r) onpe,l{enHeorca nocpeJ;CTBOU J;aHHIIIX pacceflHU 

(0.5) ~opuynauK (0.8), (0.9). Tor}la 

I. llllfl JIJlClol.t orpaaneaaoA o6nac!B Cr c X cnpaBe,ZJ;miBY o~eHKI 

t":f:. BI ._ qCvJ/IIJt .. JCJ ~ i d: ff+ 61-4 e 1-1 + flzt.2fA J ( /-1"" ~ uvu), (2.8) 

S!Lf u-f<r.r>lf -- 3f-l'-~ 14e
2

~-' (1-1 ... w..e•v'V· 
u£-q J cr•l::r (2.9) 

14 

2. tyHK!UIH "':¥ (IJ) M q {V') y,ll;OBll8'i'BOpllll'l yC1lOBHil ]hlllUIHU8 1 T .e. 

7-tJill nll6 blX <.T:~ , tr.z e q 

II rfu.~>- tfcv1>ll ~ 11 IIV:Z -U'1IIJ LJ. or. 1 + fH 20~ ~fJ.,f'llt/~ (2.10) 

8 C:rl~J- q(Cii>llrx .. ;o ~ 1
4 
a~-Vi. II, L4 s 2. + 9 f l ,.,.,_ 1 ~-C 2e2,..+2 11'e 3~ (2 .II) 

3. Ecma if L ~"'"~ TO (~ = ltU4:> tfU'k) • .o~4u- , crt-~ 

L .-t 'cc.r>f1 = 1 + q(<.r), (2.12) 

r,1te "feu) onpe]lellfleTCll (0.14). 

AoKaaa!8JlbC!»O. OueaKa (2.8) ClblJla no;nyqeaa B c/2/ §3, neuMa 3.2). 

0U8HK8 (2.9) 6C'fl> C1I8,1l;CTBK8 HepaBeHCT»8 (3.2.21) 

(/l/CTp.154). nJlll !Oro, q'foClbl nonyt!K!l> (2.10), OTU8THU CHa~ana, 
q'fo B8 OCHOBHOrO ypa»HeHHll oClpaTHOit 38,1l;atllr1 pacceSBHH(/1/rA.3) ... 

f.,lJC+y>+- Lv{Jt,y)+- JLuC)(,bFvli+)l)eilf,...o, X'-Y"t><>, 
){ 

rAe fu- C~) onpe,l{enaetcJI (0.9), a Lvbt,y)- (3.2), cneAyeor, 'ITO 

.ltllfl JlJICliiiX <.T1 , ~ ~X cnpaBeAmiBO -.0 f(2X) t .f {><) + 2 J LV ( x, 2~ -)() ..0 f (2 VtiJ -=0, 0 4 )("~(2.13) 
1{ 

r;zte .0 f l~> = TV£{){) - t{JI>, a .. ... 
l (x)== ..L JAtni)ds +.2. JiLu:; (X',2J-x)- Lu, (1(, 2}'-x)l~(.li)Dit, 
i z.)( )( ~ • J " 

(2.14) 

0TC~a B CHJIY (3.16) 

6",11J(ll) 00 ~ (5M('f) 

J.Af(2X)t/tx;j.t. e IT Jo-cro>e fr /..:\T(2.f)Je:h,O"J< 4 
... (2.15) 

1( 

nanee, Cll8,1l;Yli , B OCHOBHOU, BHKX8,1l;K8U K8 (/I/c'fp.152-154) H8XO;!!HU, 

1ft0 ,ll.Jlll ~YHKIUIB 
~ w ~ 

~()C)=: Jcr.rcr>e- 6vCJ>I~f'lzr>JtiJ r~"''=SIVTU{cls, (2.16) \' ~ .. 
1(. ~Ul(JOC f C1.,t.s.>Jl) 

cnpaae~~BO B8paB8BC!BO IT x 
(U I - .2 5'.C'' (X) -I i:(x) e- 0"11' ()C) j ~ ()"(It) e v I I (x)l. 
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lilHTerpinpyll, noJiyllaeu 
~l co <t> f 

i!C><)e- U'cx> ~ j6"U'(l-Je- 2 o-vc >1/ct>[di:, 
OTKy~a B CinJIY (2.I5}, (2.I6) 

Cl) tw 2 ()(I) 

I A fC2.>0I ~ ~(x)j + e 2 ().,.{X) j 6"vL1) e- (!' c+> Jj£4JjJJ. 
)( 

lila OU6HKH (/I/ rA. 3) 

I uvll 1 X I fvczx> s,:! o!T(x)e cn/ltrll, o<x<o.-' cJf: , 

"' (3.I2) noJiyllaeu ~Jill g)yHKUin'i -f tx) (2.I4) 

If()()'~± %tr6() f.~ a-~ lx>U.II.<rll ( e'~'~t-e"'}{Hflefl ), (fl- ~llc.rll) 
OTKy~a B CHJIY (2.I7) BWT6K86T 

I~ feu) I~ ~ %v {X) f. II A(fll ov .. (.)() )mt.U~ 1, f1 J e '~. 
,Z(HcixllepeHUHPYll ( 2 .I4) no X t InUeeu 

(2.I7) 

(2.I8) 

(2.I9) 

"" ... 
t'f (Cfi)- rf{U!) =~tE'c.v<J-Lff' (2.lC)=AU"flll+ i Scc.sm-c.f.CI>)cllf J{VlW+II.t»JJs 

'i ~ X X 

"" ...., "" 
.f-l. SCr.Ji-u;)Js t,C2X) + Str.1 CI>Di! .6f(z><)- Jr. cxrt)·LsL tx-I:J-1 {X/-:J•IJ' 

2.. )( ' )l. .)( ~ )){ l IJ.i ' '"-<i I :JIIIC 

+ J""ArCx+-t)~L.~u,t>di. 
" •Jl V,1 

OTCD~a c nouo~D oueaoK (2.I8), (2.I9) "' (3.I3) nonyqaeu nocne ae-
cnoEaoU BHKJI~KH (2.IO). 

lila (2.6) cne~eT 

~~ lf(qCQi)-qC~>)hl/=1/<'icuz>- ~C!Jl>llcx-..x) ~ 
ukud """" 

40 [1./V.: cx,x1-H.~ cx,xJ je{x + J f/1; f.H, (x,iJ --"'0: l>C,t>} / Jldx J 
0 Cl":t ".1 ox .. J. 

r~e B cinny (2.7) ... 
H.~ (x,x)-11,;. cx,x) = z. f1tJit.s>-u:.~.cs>jrls 

vz J. X ' 

/;. f ~ (;t,t)- Nu; fx,-i:J} = i lf.6L,; fx,sJ[_ t lHTU.Jl-l¥AL.' CIC.SJ/ + AU"Cl>j 
~ S-h-.,c J i ::t=zf-x 

~ ~ 

- .A l£;t, 2t-x) J(tJiC.SHUj_C.t>)olS - [ L,.., ex, z~-x>+Lu; Cx, :z.~-x) 1 s(~C.t>-uj(~ x ~ 1 u~ 
z{-x zl~ 

f- z ft. L' (l( s>[L CJC zi-s>+L CJC z-l-SJ 1ol&+z.J.AL&.s>f~lJC,~I-.t>+-L111lK,<-l-s)}Js. )( 11.' ~~ Ui' 'J X X 
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O!C~a B Cll~ 0~6HOK (3,I2), (3.I3) BHT6K86T (2.II). 1~Bep~6HH6 

3 6wxo nonyqeao B(/21 !eopeua 3.I). ~eMua ~oaaaaHa. 

Teope11a 2.2. ,llJlll DlCSoro Hall8.JU>Horo sHalleHHll v0 ' Y~OB.ll6TBOpll-

~ero ycnoBBHu !eope11w 2.I, npH6JIH&eaaoe pemeaue 

(2.4) ypa:&H6HJIH (0,17) CXO,JtHTCB npil t>-.0 ( 'f" J~OBJ16TBOpll6T (2.3)) 

pa:aaouepao no tE:Co,TJ,TdoK TO'lHouy pemeHHil u-c~>. 

AoaaaaTen.c!BO. Tax xax •a ~oKaaa!eADCTBa Teopeuw I.2 cne,~tyeT, 

'ITO pemeHJie U"tt) 3~aqH' (0.I6)- KOIInaKTHOe 

IIIH0&6CUO B D.tT, a fla - 0TKPH!06, !0 CYII!6CTBY6! Ol'paHIIll6H.all 

oo;;acu q c .0
11

, co,~tepQ~~aa CJCtJ np11 D.f i< oo. CJle,~toBaTenso, B 

CHJY J18MUY 2.2 K Sa,Jtaqe (0,I6) npHII6HBM8 !eopeua 2 /II/. T6018Ma 

~oxaaua. 

§ 3. OqeHXI IJ!H paaaocTel §lOp onepaTopoB npeo6paaoBSBBll 

Sxec~ DpiiB6,Jt811 BHBOX HOKOTOPHX 0~6HOK 1 Ha KOTOpYX q&C!O 

ccY.Iauc~ • npelYJtYUX naparp~. 

nycu l<v (X,t) H Lv {lC,t) - JQ{pa onepaTOPOB npeo<SpaaOBaBJill 

(CM, 1 HanpBII8p/I/): 

'-iv ex, k) = ~i: kx + I K, (lC,t) ~i~t o(J, ( .2. i;. k Clt,Xl =If"()()) (3 .I) 

'kx .,. · kt 
4cr (IC, k):::::. e.~ + ) Lv (lC, ·!) !. t ,/1, hw k ~ O, {-22; Ll-9"J'"~3 ,2) 

r;~te lf""Cx,lc.)- pe•ealle ypuaeHHa (O.I), onpe~e.naeuoe ycnoBHeu 

lfcrco,lo=o, 'f~(o,k)=i , (3.3) 

a pe•eBJie ~v llC, k) Dnpe,~teueTcll ycnone11 ( 0.4) • 

lena 3.1. llp• DltSYX <JJ., lf".t ~X xu pauocn 

AKC.)(,tJ-KualJt,tJ- kc.rlCJt,t>, o.cf4x (3,,.) 

~ep oaepa!opOI apeo6paao:aaHRH (3.I) cnpa:aex~:aa o~eBKa 
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)( 

!AKCx-J>I ~fS Sr.tH.Jmlol!. + uAc.rue"!.T.Ln Slutc~>l«sJlfi+ru;.ue~14•j,<3.5) 
l >{;.I )f-t 
~ ~ 

r~e lli.Tlx; = I.T2. (XJ- CJJ. (ll >. 

AoKaaaTeJI:LCTBO. ~3 HHTerpaJI:LHoro ypaBHeHI4H ~Jill MPa l<v (><, y) 

(H}')IZ {X+YJ/2 (X'-Y)/2 

K (><,y)=.l. S un>ds + J cU Sd-c c.rc~>kU'({+r,i-i) o<y.fx ( 3 6) 
tr 2.0l-'Y )/z CJt-'Y)/2 C> J ' • 

noJiaraa 

»(T (1.1, V) = l<v (LHV, LI·V)) ~ H (U, V}-= k (CA+V,. u-v) .J X+}'c 2 u/ x-y=2 v '!(3. 7) 

noxyllaeu 

lA tA " lA " 
A 11-cu,v) = .l. S WliJolt- + S eU Jll<JC4+i:) ~,r ci, 2)oli!: +fdJSfit-1-ti)A 11-ll, i!:)olr. (3 .8) 

.2." vo -z. vo 

Pacc~pi4BaH (3.8) KaK 14HTerpaJI:LHOe ypaaueul4e OTHOCI4T6JII>HO A»(~v), 

noKaaeu, liTO ero uoauo pemi4Tl> ueTo~ou nocJie~oBaTeJI:LHHX npB6JIHae

HI4a, noJIOUB 
lA , v 

A ij (LI II)= f J LlU'tt)o/.f + J,U J Llc.Tlt+~> fl-v: tb, e)d il: 1 
0 I V l/ 0 Z, 

Ll v 
~Jl. (U,v)= JcltJc.r1 (!te)HII-ld,~)oliJ IM=1.,2, ... 

1'1 v 0 

AeacTBHTeJI:LHO, 143 OU6HKI4 
UtV 

/ ~fv.CLf,v>l ~ f !'un>!tls expt rc.r<t.l)j J o<v~u (r tuJ•JswwJJJ(3.9) 
) II' 0 / 

noJiyllaeu, liTO L!,+V 'r. U II IAti!: 

lA u (u,v)l ~ j, JUWMIJ!>+ ± e v.,lU) S~!IAc.T(tti:)l (Jurz.mjol.s)ol.e= 
0 2.v v 0 r 
Ll+ V '1: { Ll) II 14t i!: IH· ~ 

= f J I AUH>jd~ + f .e Ul J ( J l!Tz.WJds){ S I AtrwjDI ~)ole ~ 
V 0 t V+2 
Lit II Ul- V 

-10. t S 1 t.I.T(\>Jol!. ( ! +- 'i:v: L l..~+v) t r!.T..t CIA>) = Hcu, v) Sr A ac .. >l ds, 
" 2 v 

TaK KaK v l.lte UfV 14+1t 

w (Lf v)::::. Jol.~ Swwt«s ~ JcttflvwJt.ls ='lV(IHII) 
IJ' o e v e • 
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IIoKaaeu HH~YKTHBHo, liTO npl4 JIIl6ou n"' .t. ~. ·. · cnpane~JWBa oueHKa 

CAt-V W. M·l{l.l II) 

jAI-f 11 CIA,VJj~.t1CU,V)'t4 (LI+-V)]II.T.Ll~>J..I!> c.r~ ' 1 !.T4U. 
V' " (>H-1)! 

(3.IO) 

~3 (3.15), (3.16) noJiyllaeu ~tv 
LH-e J 

lA 1-+1 (U,v)l' M.II.!,II)J{IIJ'ili+i!:)i( Slt.lm>id~)dr: ~ H r.d(fl!AtV} v l()j_(\)Js, 
vo r 

TaK liTO 01.16HKa (3.10) B6pHa ~JI.fl rl"' 0 • Ho 6CJ114 BepHa ~Jlff VI 

TO OHa BepHa 1!1 ~Jlff VI + i , TaK KaK 
II v Uti!: ,._L (: 

f.6lt,.,HLcu.vJ/t:. Huo~,v)t4 ut~A+vJJtlfSl!lj_ttHJjJIIJj_W/«s w(}',. <,?:Jolt.:~> 
V 0 ~ ('Il-L) I 

U~ll II II·! l.lt II II 

!:: M r.d(f(IHVJ J llTJ.WI J ~ J w.,, (U, ~) ~ w(T (I.!, -i:) == M L lUtlf}Jr~wfcls c.ttTLIU,v). 

V 0 ('Il-L) I .1 IJ.IT v 11 ! 

Teu cau~u noKaaaxH,liTO 
CAtV IA+V 

'tuJl~) sf "C~L~•"JS j 
jt.f.IC14,V)j Ef(i+'l:v.,liAtV}t ' h VlAUM[tl~ +~!TlLH·v)t 1 

11 
1<f.tl$)jti~ , 

OTKy}ta B CI4JIY (3.7) 14 'tv(u) ~ t.U'Coo)= II!.TII CJie~yeT (3.6). Jleuua 

~oKaaaua. 

Jleuua 3 .2. . IIycT:L 

AL.cx,{J= Lc.r2 C>t,t>- Lqc". t> J xs.t .. oo 

paaHoCTI> H~ep onepaTopoB npeo6paaoBaHHH (3.l), l!l, I.T2 6)(, 

Tor~a cnpaBe~Jli4B~ oueHKH 

(3.II) 

I[) L (x,i>J ~ f %vC X-ft) e U~ll + i. 6'v: ( W) II AlTll D U~ll tllli,& II xt.l: (3 .12) 
2. ... ~ ... , ) 

1 ~~.A Lc ll,, x£) + <7 AU'( K, ~x,) 16 !: o(}'..t ("''·~x·) r>Llc.r (xt) e 11 I.T2II + 
J (3 .13) 

1 ~ (X f){) lllJill I/Vtlltli1J'2II . + V.ov '.z. 2 6'!.T.L (KL)e + l 6'uz ( x.~.~xl.) ~ (Xl) 1/AUI e J J"'.l.Z, 

rne AtT(X)- tr.& ()()-a~, (>t) J o-.., (X)= s; IIJ'(~>! ol s. 
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JloKaaa'feJI:&CTBo .ua.norztmo ~oxaaare.n:r.CTBY neiUihi 3 .I. Ilonaras: 

ti(T('~.vJ=< LU'CtA-V,Ui-V) J ~ Hcu,v)• f.I<T}IA,,J- Ht{tu,vJ1 Ht=.zu, i-x-.zv(3.I4) 

Ba BHTerpaJI:&Horo ypaBHeHit!fl .ItJl¥. Uvcu,v) 
""' <><> v 

H-vlu,v)-=1· JuH)riS. + SrLo~.Jacol-~)f.luC"'•f3>t:1(3 ; V-'IA~ 
lA lA 0 

nonyqaeu, liTO 

c..o oc v ..., v 

~ U (LI,V) = f J t.CJts>Df S+ J d c~..J Ar.fld.p) lfu/«,~>tif +/fli«oJqto~.(l>6/h.~~3 .15} 
Ll (A 0 "' 

Ills oueHKi'! 

""' 11-t. (fA, v) I ~ i (5'(1"( lA) !X F 1 6"~ 1(1.1-11)- 15'~ 1 ( Ll)} ' ( 5'~1(U)= J~l+JJj,3 .16) 

cne.uer
1 

E czey MoHoToHHocTll WYHKI.Utn ou- c IA-v) - <r(J' w) I 11!'0 

... If ... v I! '1 h.if(cl·f) Hlf.z (ttl,f) rip ~ f 6'v_.lfA) exr1 6't5_'cu-v)- v;)(U) J ~ J1j.6.U"(.tf>/~ 
11!'0 Bll60!'6 C 

"" v .,0 J rAo4JJ6if(ot-(3>Jr1f =. J i ~~~' (.l- v)- ~vcoc) jJtJ .. = C5'.1<:;.cu-v)- fJAC::.tu) 
~ 0 u 
~aeT 

.... ..... v 

Ill Uo (u, v) J = / i £.1u-w«!. + [ dotJ 4 if(ot-(3) 1-lv. £.,(, (!) '0 J ~ 

(3.17) 

6 fj~ti4J + C5'uz. (f.tJ 1 l5'.::;.crHJ- 6'; cuJ j ~xr 1 l5'~'cu-vJ- CS"~'cu; JJ: fi(u,v). 

O!cm~a,c ylleToM IIOHO!'OHHOCTM WYHKUIIii H (W,II) (3.17),no.ly'laell!~ 
'l!'o npll JUX5oll ~"' o, 1, z,. .. ,1\JIH WYHKUBE 

!)' v 
~ 1-1,.. (Lt,V) = J dctJ U1 («-(J) ~ H"'-1. (tti{J>"-(3 J 1)11 :1, 2, ... 

lA 0 

r,Aet.!-10 l 1.4, v) onpe,Ae.naeTCll {3 .17), cnpa.Be~JmBa oueHKa 

jA H..,.ru,vJI ~M(Lf,V) tl5'::cu-v)-l5'~cu 1JVI 
~! ) 

-11 ==1,2r·, 

!'&K KaK 
.... 1/ ...... til "' Yl 

[.6 U.,..,.
1

£w,vJj ~ Jdoi.jW1Cct·t3)1HCc~{l) 16'u-1.lr:t-t3~-/'(Jsl"'-J} df3~ 

""'c (ll 6:~~'"'JJV! ~ Mlu,v)J IS<r~to~.-)1)- tr£(~ (<'"U'
1

(ot-v)-6'Ui(ot.J)dCX= 

lA ~~o~! 

...... ~ 6"/)}cw-vJ- <'S~cu>J~.,.1 
= t--1 (fA, V) 

(1\.\tl)! 

Cne~ol!aTeni>HO, 

!.6IJ.(II, vJj ~ t / l5',,wiiA) +- 15'~ tU) f ~~ C u-v)- ~~ {i.I)J ~x~f l5'~Cu-v)-CS'~MJ{ 
3 

.IS) 

eu f1J } x expf o-(}'
1

cu-vJ- 6"u-1 cu> , 
liTO BYeCT8 0 (3.14) II 6'/}JlU) .!. JICfll .1{88T {3.12). ,llHif.J<I.>epeH~-

pyll 068 CTOpOHY (3.15) no U J.l II, HII88Y 

()AI+tuvJ v v 
. ' =- f AtT(I.I) -l AIT(U-(3) Jllf;z. lU1(3) rJ.~ - lU'1 ( W- (3) ~ fl ( u1 ~) ofj3 J 

~to. llcu, v) = j 11 U'ld..- v J Uu: (ot, v) dot + jq ld-- v) A It co~, v> ..t <X. 
~v u 4 "' 

~3 5TBX pa.BSHCTH, J.lCfiOJI:r.Syll OUSHKJ.l {3.12) B (3.16), BYT8K88T 

~~I C>~~,v) t-f ~tJ'CwJj J j ~.c. ~~ll,v) )j ~ ( () ~(~,v) + 1 Aif{u)J S 

<. J. t lltJi II IIU: II 
- 2 (5'~(1.1)~U'{U-v)e f 64_U'{I.I) 6'q1U·V)e ~ + ~(II)~{IH)II4V/IX 

Xfllv,UtiiUlllj, 
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0TCll.zta,B CHJIY 

0<1 Ux,t) ~ 1 ~lf( x.ll) = t S i}.dl(u, v) _ d.d .lf(w,v) .4. .d!TlU)j, 
~)(. 'i "- I ~u ov + 2. 

oALl)(J) + .1.. LHrC x.:tfJ = 1. j o.6.1-1£ .... v) + QA. ut ... ,v) + i- Ll.!T(U)} 
1>-t ~ 2. 

2 I ou I v 

cne.ztyer aenocpe.ztCTBeaao (3.!3). ~eMMa ~oKaaaaa. 

B 3aKJIDqeHH6 OTMeTHM 1 qTQ yKaaaHHaH 8~6CD CJia6aH 3aBHCIMOC~· 

CXO~HMOCTH OT aaqaJIDHOrO npH6JIHXeHHH ~nH M6TO~a H•llTOHa B o6pa~HOi 

aa.zta~ TeopH~ pacceHHHa qHcneaao no~rBepx~aeTCH pacqe~aMH, npzBe

~eaa~uH B 161, 
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