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'Ori the' basis ~f the invers~ ;~attcri~g problem' in' the adia~atk repr~se~tation;' 
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gen~ralizin·g the metht)d of 8;1rgn1ann potc111i,ils to the parametric fr;1;1ily of inverse 
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in. closed analytic 'foni1 with. the use of both G~l'fand-Lcvitan -and Marchenkl~ 
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. with prescribed spect(al properties are generated on the basis of p,irametric inverse 
problems and ~f :i consiste11t formuh{tion 'of both inverse problems. io which ·,he · 
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1. BBe,l(en.u:e 

' . :9/or;('.IIHOCT~ 2nom1;11/ ~IICT~~;, TaH~i~. Hil;{M~JI~RYll~;~LI:e, aTOl\HI;.;~, JI,[\epH~
1

e ~OCTOll~ ·~ 
·imt,;. '11'0 'omt 'xapa1nep1!3j'l0TCH IJCCH0;11KllMl{ CTerreHJIMH crio6o,[\LI,' pa3,[\elleHl!e !WTOpmc B 
·nrnf.'1;0 n:iaHMO/<Cilcrnywui,nx Cl!CT(n!ax, J~aK upaBirno,' H~ cupaBe,[\JIUBO. l\foTO,[\ a,[\na6aT.11lje-

: c1!01'(; i1iH)](CT1lBlICHl!fl (1], (2], (3] ,II03B0.1JJ.eT ytJeCTh
0

B3anirnoe Bmrnirne MC,[\Jl~HHO nkMeHf[!O
... lllCl'?CH lll!Cll!I_ICro ( ]{OJIJ]CHTHBHOfO ), n' 611c.Tp? U3MeHJIIOil\f:ro~_JI )ll!frpeirnero IIOJI~l!:. II l)JIMaJI .• 
\;· :J~/la'Ia pacceJIIlll/1. ll. airna6aTJt'!CCKOM ·,nciAXOAC; 11a11nHaH C pa6oT Bop Ha [l ]; HMCCT ,[\OCT a-
-. ,1:0'!HO 6oraTyIO llCTOflMIO. p33Bfffllll; B TO BpCMll KaK .ROIICTJ)YKTHBHL!l!: no,u),o)l ]{ Tpex11aCT.1PI-' 
.',·!!Oil 061iaTHOil :lil/l<l'IC pa~ccnmi11 rrpCAJIO}!{eH OTHOCHTeJ!bilt) IIe,,'.laBIIO [4]-(6]. Ou ocnonau Ha 
.-.•.. ;·;io6im,110;1 a,1Ha6a1:i_l'l(/c1w~i'npeACTiB'Jl~IIlrn ,[\JIII ,r1iex~ilCTWI1!0l!: BO)lf!O)l(?l!: ;p.;-~IHlIH~,- !10-,. 

CTpOCHl!OM 'JC!)C3 1161rnm,irr.rc a)!Ha6aTH'leCHl!e p~3l!OlKC!llU!. ¢dMeeB<;HHX HOMITOHeHT. (7] ,' (8]. · .. 
OJ\110 H3 OCil(JBill.rx !\OCTOl1llCTB 0MeTO)la o6parnoH 3a)la'lll :no B03MO,KHOCTb llOJIJ'IaTh. auam1-. 

. · .T11~1c::1;tt<;·pcme1mn 1ia]( H J11111~il11~il, +~r~ n 11cn~i1eI1uoil 1·e~pHI! BOJl!l: .· 06patHaJI ia.Aa'fa -~ a:iii
~6aTlf'1CCIW~1 upe)lCTil~l!ClrnJ;, B c~o~ O'Iepedb, pac~!ipIIeT B03MOl;(l!OCT~: MeTo,na 06°pa;l!Ol!: 

• '• f • ' 1: ' · ! ,. • • .I ' -' , f ' . ' \ . J • - f ·r .. - '. -; , • -~ ,- . . , •, ·I• ' • ~, '.' 

3jll.l~'III B flCC~JC}lOBamrn. Ml!Ofll~ pe~Jlh!ILIX. HBaHTOBLI;'; CUCTCM. so ~f!O}~!l?it )UII!aMJIROli, ·xa- · 
. pai;1?1m~yeMor 11;3,aHM.o,7<ei1,crnneM M.CAJJemwx _HOJJJ!~I{!IIBH'!>1X,H.6J,ICTp1IX llITJTp~HIIUX IIOJieit. 
Ta1mc ll:laliMO)\CMCTBl!e MOiliCT rrpi!BO)lUTb ICB03Illl!{HOBemuo .MOHOHOllbHUX 1,ann6po:so'!IILIX 

: niJ.renhna·JIOIJ ii ]{ill{ 'rnc;icTB!lC I( Til!UIM 1i11iepecHUM JIBJICIIrim1;J(ai{ H~HH'i·erpnpyeMLI~ reoMe". 
'fPl1'W(:J(~(! <I>a3U, .OTI(p!,!TUC Bcppi! [9], MOJICl(YiIIIp1ml.\ 34lqie1fr Aapo}IOBa-:BoMa t10Jnxaoc . 
/\JIJI I(?JIJ!CHTHIJIIOro )llll!}!{CHII!! [11], To,mo P;maeMLJC MO,L\eJJK~ a~1ia6ai~1qecimM IIO,[\XO,ZJ;e, Ha 
Halli H3I'JJJIJ(, Jl03ll0JIJIT ·rrpOMOl(CJJllpOBilTh 3Tlf rrpo11ecc1i II nocJiy}I{aT xopol!IHM arrrrapaTOU ,[\JIB 

·11ccJJeJ<OBaI111JI MOH~~OJ!b!!hl~ J(~Jrn6poBo'!HhlX rrore1~tiuanOB B J(BaJITOBLIX ClfCTeMaX II CBJI;a1i~ 
.,;lioi C' ll~!Mll irpo6JieMT,l nepecc;ICHlfJI ypoimeit rrpn BJIUJ!Hllll 611cTpol!: ~11HaMJIRll OT~eJJbHhl~ 

•1ac;rn11 · ua: Ho.nJicRtn~noe i1;m1(eniie cnc;e;.rn Ii lICJioM (12] .. , . 
<MnornMcpuan 'o6pa_THilH 3a,[\~'la .B ad11a.6aTH'IeCKOM rro,n:xo,n:c, ROTOpLil!: no ·MaT~~arntre- . 

'rnoli. cyTH CBOel!: rrpe)\CTaBJIJ!CT O)!Ull. 113 ~apnanTOB pa3Mepnoit• pe.n:JHlIIU! rrpoCTpancrna ~ 
. M ~ B X M) . CBO~l!TCJI 'I{ COrJI~C~B~IUioMy peillCIIll!O A~yxo6panmx aa)la•r B rrpocTpa11~' 
'.,Xnax B n M M~IitllieI1 pa3MCpHOCTU;•reM iidoJ<HOC [4], [5],[6L [13],(14]. Oi1ira H3 IIIIX ~. 

; nap;i;1;1·pu;ecHMI~ · qiopMym1pycrc;1 l\JIH ypaBHCHIIJJ .III pe,[\nHrepa, ~rrnch!~aIO_JlieI'o 611cTpyIO 
Airna.i.nmy npH .riapaMeTp1!'1ec:1(0l!: 3aBl!Clll\fOCTH~OT Me,ZJ;Jienm,ix nepeMenmrx, .iwyraJI - MHO(O-
;,' ,,., 1. ', -, :,' ' ' "'1' , -, • • ' ",' , • ·, . _.· .. ' _-

f{a}[aJil,]laW - ,[\JIJI cnc'rcM ypan11e1rnI1 H.ann6poBO'llloro· . rnna; om1cbrna101u1ix Me,llJiermoe ABU~ , 
:mcunei. B · l(a;moit -pa6me ](OIICTJlYlipyroTCH l\By~epnLie T~'IHO p~mae~LIC iH;>i\eJIU ;Ia OCHOBe'., 
: '~CX1111f(H 6aprM~l10BCIHIX IIOTCH!~MaJJOB Ha!{ /1,JIJ! n~paA-ICTpll'lCCI;oro ypam1e1mi1 Illpe.n:unrepa,' 
. Tai{ u ,~iIJI MllOl'O!(aifal!bIIOit CllCTCMhl ypanneiriii!. np1i coma'coBaHHOil. IIOCTaHOBRe o6p'aTII1JX 

3a;~~11 )(Jrir 0601~x c1T11x. c~y1Iaeii'. l1ccne.n:yeTCJI priA ·,nByMep~b!X TO'IHO pemaeM~X MOAeJJeil, rro
n·poeui;11x ·11a ~~HOB~ 11ap~MeTp~:ICC!(()I106pa:ni~11:3a)laqJI B IIO)lX~,[\axTeJibq.JilH,[\a-;-JleBHTaHa 
II Map•remmc 3a,[\aJllIOI1 3ilBllCIIMOCTblO ~·nei~ipal!bl!L!X xar':11~Tepncnn( OT '.Biie1nnel!: ]{00p,[\~- , 

; HaTrioli rrepcMeHHoH: · · · · · · ·· · · • \ ·· ' i · ·• 

. A.l(na6aTH'IeCHOe npe,llCT~BJiemt:e MHOr,oMepnoii aa,l(a'IH 
. . pacceJIHHJI . . . ' I 

! •. · I 
' . ' ' : . : ,_ .. --~ '., ... ) • - ,I, ,· ' •• '. - ' '-, : . • '' '. ' > ••• ' ' '1 ', /. ) • •• • - " 

Al(na6aTll'!CC!{OE! ripCl\CT.aBl!CJ!lle, J(Ofl(a )\JIJI raMIIJJbTOH!laHaH BBO,ll)IT paa6nenne 
. . - - ', . . ' \_~ 



I 

' ' ' / I , 

qiopMyirnpyeTCH Ha rnm6eprnlloM pacrnoeIIHOM ripocTpaIIcTBe 1t = 'J8 CD:Fxdp(x), me. B 
· ecTi 6a3a, µ(x) - rroJIOJRHTCJibHaJI Mepa na B, CJIOli' Fx :=, :{ i,1,n(x; .)} o6pa30B.aII11 11:1 co6crnc'H· 
llhlX <pyHRIJ,IIfi 1Pn(x, .) caMOCO!IpHJRel!II~X oneparnpoB hf(x),"napa11eTpH30BaII~ll,IX TO'IH,HIH 
xE B . . . , . . . '. . ·. 

J/(x)ipn(x; .) = Cn(x)ipn(x; .); 
, l ., 

m 
hf(x)= -~;+ v(x,y). 

' ' f 

OnepaTop h" <if I }l,eficTByeT :RaR i,,• no Me,nJieHill,IM "s" nepeMCilllhlM X II Hall C}(HUIT'll!IJii 
. orreparnp no 6h!CTphlM "f' neperviel!'HhlM Y, e NL HarrplIMep, )(JIJJ J(IIaTOMIIOll · CIICTCMU Iii ( x) = , 

he/ ec'.ib ,n1eiiTpo1inhlii rarv11IJihTOI11Ia11·. OH BRJIIO'IaeT mmen1qecHyIO,:mep1:11IO ·:rne1l'fpo11a 11 ·· 

Bee 1IOTe~IJ,1IaJII>irne B3aJU,!Ql(eil:CTBIIH, e~o· co6cTBCIIHblC COCTOJimrn 06pa:1y10T' IIOJJfo,1j,j ua6op 
OTH~C1mi~bll~'3ne15TpO!IllhlX "fi1IGTphlX" HOOjl.l(~H~T y Hjllf Ital;l.l(OM cpHll~HpOHallll~~I a1;,l'l<)lllll1 
, paJ(HJCa~BeKTOpa (Me.l(JleHHOH nepeMeHIIOH ,X) MCJRJJY Jl.HJMR aTOMH l,IMH . llCIITJ>ilM 11:. 1 'faH 'ITO 

. co6crBe!IHhle COCT~RIIHJI "Pn(x; .) ~aMHJ!hTOIIHalla hf 3aBl1CJIT napaM~1'Jlll'i~CHII ffl' ,11(;;,.r<;pa X 
/ II ~lv)'eIOT co6CTBeHH~e 3Ha'IeHttR ·£n(x), Tanme uapaMeTp.ll'ICC!{U:la"iiucJIHJHC OT x. ' ' 

; IloJIIIaJI 1BOJIIIOBa:a qJ,YIIl{l(HJI cncTell!bl '11(X)
1

,X = {x,y} E M, ·B:~aI{OM 110/lXO/(C npc;1-' 
CTaBJIReTCJI, B BU.l(e pa3JIOJKeHUR , , . ' , '. , .· ' . . . 

... . i 

. . llll(X):o:~ In:>< nllll ?:= LJ Jn(x; .)Fn(i) (:3) . 

' /,., ' ' , \ . . I,.... ~ ; r-., n ;· ; 1.. ' .- ·. ,' • · _ • I , • ~ 
, .- ,. • • 1 •• ·r : .. 1 .-,, · ,-

no· co6cTDeIII!hll\l COCTOR!IHRM 1Pn(x; .) raMHJ!bTOJIHana 6ucrporo ,i\HHllWIIMR hf (x) Vx E /J 
(2), HOT~p11e erne.ncTBHe ·ero caM~conpnmeHnocrn o6pa3yioT'. noirnuii ~pT011opM11po11a11111,1ii 
na6op, · · · · · ' ' 

: ·.- , . . : . . ·.. ·.. . I 

In>< nl = 5,(y .:_ y')'; <: n I m'.>~J 1P!(~'. y)ip':'(x; y)dY = Dn·m. 
I 

Vx., (1) 

Ctt~BOJI I:·JB (3) o603HaqaeT cyMMUpOB~J!IIe no COCTORHlfRM .l(HC!{pe;nprocne1npa f~(x) _E 
O'd(hf(x)) II_ l!HTerpnpoBairne no cocrominnM neupephienoro c::ne1npa [k(x) E u~(lif(x)). 
EcJIH ,qiyHHIJ.HII •3'a.na1rn ua ROMHiliiTHOM MriomecTBe 3H~~e1rnii y E M, io ~HH Bee 1111a;(pa-

. . . • ' ,· J ', ( . . . ' , i ' i • 

: THqHo llHTerp1IpycMhl U crreRTp qlICTO ,ll;UCRpCTIII,Ii!, I{aR,3TO lfMCeT MCCT_ 0 B CJiy'laC r_imcpc_ cjie_· 
. - \ / , . , , .. ·. . ' ' ' 

. pnqec1mii napaMeTpn3aI\HI\IIPOCTpancTBa, 1wr.na y; E SM -· 11a6op·yri10H .. B 0611\cM ciry•rac,• 
. rrocRbJihRY COCTOR!IUJI pacce,rnnn 1/lk(x; :) = ip(k,x; .) BMCCTC 'c COCTORilHJJMM ;\11c:1tpCTIIOl'O~ 
, 'cueRTpa o6pa3JIOT IIOJ/llhlli H~fiop, ~XHeO~XO.l(llMO J'IUTl>!Bal'I; B pa3J!Ol;te!IHH (a), XO'fR Olli! 11 

I . . f. ·, ,,, , _ , 

ne U3 L2. B 3aBUCUMOCTH OT ROHRpeTHOii IIOCTaHOBI{I{ 3a.l(a'Jl1 MCIIOJIJ,3JCTCR, WllU{()M!Jal[TIIO(l 
6a~oeoe MHOl'006pa3He, Tai{ ll IICROMiJaI{T!IOC. ' ' . . ' ' 

IIo.ncTaHOBRa' pa_3JIOJitellllJl, (3) .l(JIR w·B UCXO.l(HOC Mii~ro\repnoe ypaBIICHUe lllpc)(Mlll'Cpa 11 , .. 

ycpe.nHellllC HO 6ucTpi'.rM rrep~MeHIII,IM BHJTp~ni1ero ,l(BHlRe1mn Ilj>MHO.l(llT '1{ ·~111or0HanaJ11,IIOii 
. CHCTeMe ypam,enuii C J.l(JIUHCIIHOii upoH3B~.l(HOi! .l(JI~ !{03qlql~Il,MCIITOH pa3JIO)!{CIIIIJI f,' = { F;,} 
', _\ . ' ' .. i· '" ""--.' ,. . .~ . ...\-. " ' -- . . ' -. 

[-(v' 0 i- iA(x))2 + V(x) 0 I -::--F2]F(x) =; 0, 
P ·~ diag(pn), 

'\, 
(5) 

'.\ . . , . ., .. '• " _-. l 
· ., r.ne ·onepaTopbl · A( :,c). ll V ( x) . .neiicTBJIOT Ra!{ onepaTOJl:3Ha'Ull,IC-)(JJII MilTpll'lllhlX J{()MIIOIICIIT 

, 'aqiqieRTUBHhlX J:leHTOJ>IIOI:o ·II, c~aJIRj>HOtO IIOT~lll(HaJIOB, l'Cl.lCpHpycA!UX cpJIIIU(HJJi.rn 6a:111ca 

Anm(x) ~< 1Pnldxl1/'J,,; >, Vnm(x) ~< 1/'n(x(.)j// (x)J,J,,m(X; .) >~ Cn(x)bmn· . 
J' . ·,· ' . . , , '. • . . . . . 

2 I -

(G) 

B 3T~·1f c'nyqa~ IIOTeI~IinaJI~HaR MaTpUI(a .l(Harorran1,na, V(x) = djag{t:(x)}; II ce 3JieMCIITbl' 
coerra.naIOT c 3HcpreTMq'ecmn.rn ·ypoBIIJ!;iII £,,; ( x) ·;.c1rn0Benrroro · raMl!JII>Tomiana hf ( x) "(2). 
B o6n.ieM CJiy'Ia,e ee 11eo6XO.l(HMO .l(OIIOJIHIITb neKoTopofi IlC>Te11rrnaJibHOll :i.iaTpUil,Cll _v•(x), 

, CO,ll,Cpilall(eJ!CJI ToJibRO B 'CHCTe!!e ypaBHeIIl!ll (5) ',' ~ . . . 
' . ' . ~ . . i ' • 

___ (' ___ _ 

. ___ , v:mcx/~< ip~(x;~)!v•(x:·.)1ip;,;(~tr>: (7) 
, ~ - " ., ' • . .. ·"" ', ' : . - 1 . ' 

· , 0TMe_m:vi:,: qrn rrpe.ncrnBJiem1e (3) no.moil: BO!:IHoBoii q,yHRI(ITJI :w,JJ.oJIJRno 6b1Tb 11neapna11T110, 
._.,,, . ., ·oTHOCHTeJII>HO au6opa 6a3llCHoro na6opa cjJy11Rl(Hfi 

--·, ·-. ' ' . ' , 

1' < 

:,:-. 

'. I 

. __ ......... 

.,__. 

' I.Ill >= In>< nl'11 >;,, In ; utu, < nl! >':. (3.a)' · 

Tor.na, RaR cJie.nyeT n3 (3), l1P(x; ,) > 3aMeHneTCJI na l1P'(~; .) >·a F(x) -na F'(x): 
' ' > f I .,r • ~ ----~ 

' · W(x;y) >= 11/'J(X;Y) >Zi(x); ,'F'(x) =:U(x)E(x). , - (8)' 
, \ . ' ' ,_ , ' 

JlerI{O noM3aTh~-~TO npn~ TaRaM. upeo6pa3oBanim: ;qiqieRTUBIIble MaTplll\hl V(~) ·. n 
;peo6pa3,YIOTC~ Mi{ J(aJI1I6poiioqnJ,Je CRaMpIILien: BeRTOpHhle ~OTCIIJ~aJIM ·. , . 

.. · ~'(~):~ ~(x)V(x)U~:(x), -_ ~A:(x) =-;~U.:1 ·_:iu-J[tit,, 

.. a Y;JIUHeHII~ npo~3B0.l(HalI D,, = a,, ®;I - iA,,(x) B (5) :.... R~R ROBapmiIITIIaJJ:' rrpol!~BO· . 
. .l(HaJI.' 3.necb U(x) _:__ !{aJI1I6po~O~HOC!1p~o6pa30~aH11e. YH!!TapHOCTh u rne.nye; II3 yciro~HJI.,.-: 
. noJIIIOThl H;6opoa {7P} n J 'ljJ'}: B RaJR.1(011 ~Jioe :Fx - . · \ : _ , , : ' ·, j., ·· , · · .· . ~ -- . _, -. 

VxEB. :(io) U(~)u- 1(x) = 1,. ut(x) = u-1(x), 
• ' ' . ' ~ ,i, ' ·• • 

VlcrroRb3JJI COOT!IOIIIeJ!l!R Oj>TOI'OHaJibHOCTll llC,IlOJiiom, ( 4 ), Oil]JC.l(eJII!~ pe~~p. !e(y) - >~•' 
l,J,,(xo;'y) > II HeRoTOpotiqi,mrnpoBaHIIOH TQq![e X =Xo. ,l{B1IJRym;rific11,penep jip(x;.) > ··. 
cBn3aH c qi1mrnpoeann~M le(.) > .c n0Moll(1,10 ymiTapnoro 611JI0RaJII>H~ro· ouepaTopa U(xf =:= 
U(x,x0) · . , • ~ ,• ;· ·· .. ; . ·. ,< •, >. : · ·. _· 

jip(x; :) >= je(.) > U(i,xa).,. U(~,xa) =~ e(.)lip(x;.) >, . r: (11) 

ocymeCTBJIJ!!Oil(ero rrapaJIJICJ!bllhlfi rrepe11oc perrepa 113 Xo Bx.' l13 onpe.neJieHIIJI (6) onepaTOpa.'. 
Ac rieTm.r (11) II (4) r!oJiy'I~i~., · · · · :_;_ '·· \<.:_ · , 

~ ' '- ,: ---- t -

Av ~- ,ill-C:
1ovU: (12) 

Tor.n:a l{O~apnaH~aJI IIp0113BO.l(IIM M;ieT 6LJTI, 3arrncaHa '.lepe3 U: D,, = a,, 0 r:+;u-1avu," 
'. Tenepb, IICHOJ!Ii3JJI y1111-rapnoe Ramr6poBoqnoe rrpeo6pa~oBaH11e,:MJ,J MOJReM ani:rnr11JI1IpCJBaTI, 
·. _ Aj l{aR ~erRO IlORa3aTh npii: IlO.l(CTan01iR~ (12)._B ((9LIIpff~TOM:CHCTeMa ypaBIICIIHfi (5) 
, -CBO.l(l!TCJI R 06hlqnon· M.i:roronanaJib!IOfi: CHCTeMe ypaBnen111i: •C IIOTe11n;11aJibllhlM 3aIJ,e1IJien11eM 
,.,1fJIR IIOBLIX Ro;qicpn;IIeH~@ P, CBJI3aHHl,JX co c:rap~Ml! p' COOTHOllleHHe~ (St . 

' ' . :··", \ , '. -

· .. '[-:-(1/2)~ :+U(x)V(x)zi-1(x)-: P 2JF'(x, P)~ o:, , (13) 

, IJo_~Jie .~Toro I{ CIICTCM; yparirie1mlt (13) MI.I l\fO}Rel\f' Ilp!!MeIIllTb CTaH.l(a})TllhlC MeTO,ll;hl !vf!IO-· 

roHaIIaJibHOfi o6parno:ii _3a.l(a'II!_ iipn. )'CJIOBU~, q-ro MLI:,3HaeM icooTBeTCTBy19IIJ,yio _lJaTp!-IriY . 
·pacceJIHl!J! _II rinqiopMal(l!IO'IlO COCTOJIIIIIJIM ;;icRpeTHoro cneRTpa:··11x noiroa,eIDIJfM JI HOJ>MII· 
p~llI{aM. 0TMeTHMj 3TO BO;MOJRHO B O;CJTCTBIIC cnnrylli!pHOCTefi: A(x), ~TC? II npe;irmJiaraeTCH 
B ,iannolt CTaThC. ' .. , . .. .,. , . , . , . , .... 

3 
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3; . 06paTHaJI/ 3a,n;aqa pacceRHHR D a,I\Ra6aTJI1IeCKOM 
npe~cTaBJieHnn 

TaimM o6pil3011, o6parnaH :ia)Ia'I~ B am1a6arn~ec.~0~1 no,llxol(e c~~mncn K cornac0Ba11noi.1y 
pell!eHHJO Mnor01rnnam,nofi o6parIIoi 3a)Iaqu ;urn cncreM·bl ypaB11e1mii Kar1116p0B0'111oro i11ria 

· (5) n napaMeTpll'Ie~rwi1 3a)Ia'In B ciioe (2): .• Ha ocuose MnoroKauam,u·oii n_ciJI110Ka11aHh-. 
HOflTeXH11K116aprMaHOBCKIIX noTeHLUlaJIOB B_CTa'r1,iiC [13], [14], [5], [6] 6Jrn c¢(!JlM.};JlllpoBaH 

. MeTil,ll ariaJil!TII'I€CROrp MO)Ie.rrupoBaJrnR :iqiqieRTIIBl!fJX B3aHMO,[J,eiicTBl!li :11 COOTHCTCTBYIOll(IIX 
. ·pe~cnni1 B. CJIOJKHLIX irnanTOBIJX cl!c1:e;ra~ c ilecRoJih!{}!Mll cr~ncuRMII cso6o,'\LJ. )_~1111 1mTell-

--,,~ • .. • - • '·, • > • , • • •'\.. • ¥ -

n;naJIOB 6aprManoarnoro iuna-.a)lpa ·ypaBirenIIi1 06par11oil ·3a!la•m _npc.n:cTaaium Hal( cyMMa 
qiaRropiuiOBaIIHhll(_}IJI~IIOB - TCXHHKa BhlJ)O}l{)I€llHL!l{ H)Iep - : B pc3y111,raTC, ui1Tcrpam,1i ;J;; 

. ypaanenn:.a o6parnoit 3a.I\il4il caiJ,n:111·cJI I( ci1cT~l!aM aJire6pa11qecm1x II pemaIOTC/] B 3a1i1rny_-
TOM Bl!)Ie. , , · -, 

.:B. )IaUIIOfi pafioTe Mhl· ;'.(eMO!JCTpnpyeM B03MOJKHOCTI! · MeTO,n:a · ua-npHMCpax JJ:ByMepHUX 
TO'IIIO pe1IIaeMhIX MOJieJiei1, X = {x,y}, Boccra110BHTh·no1e111111a11 V(X) ii uaiirn rpy11morn-. : . .- ', -, ' . ..~ . . . -. ;/ - ' . ~ - ' . . > ,·, ·, 

. )IBilIBYil(€!'0CH. penepa MCHKHO . C IlOMOil(hW ¢opMaJIH3Ma. 06pan1oil . 3a;1a•111. /(JIJI .: 6uC'rporo 
ypaBH€H~H (2) npH napaMCTfH1'IeCRoi1 3aBHCllM~CTH ,zuui111,1x pacceJIIIIIH OTMC/~JICIIIIIJX nepc- , . 
Menm,1x'x,onpe)IeJIJICM"oii, B CBOIO ~~epCJih, np~ pc11w1~'u1"i o6pa-inoii aa/(a'Ill )WI "MC)IJ!Cli~ .. 
noW' Cl!C~eMbl ypaa11ciuuil '(5) .. Hpu° 3apanee·.3a)I~ll!IOH 3aBJICIIMOCTU.O;f napaMCTp~ 'CIICH: 

. rpaJibHh!X )IaHHhlX { S(x,: k ), l';( X ), ,?( X)} anaqaJie BOCCTaUaJIJil!BaeTCR JIByMepHIJii ,ioTCII: 
- - n;l!aJI V( X' y) upu peme111rn napaMeTpll'IeCJ(Oll o6p~THOil ':Ja;iaT~l! ~. onpe.zieJIJIIOTCJI 6a;ll!Clll,;C. 

¢ynRn~11 ip;(x; y), no 
0

HOTOpb!M H3 (6)MOl!(UO naHTH MaTpHI\Y l!Hjzyi(Hp_oBam;oro BC!(TOpnoro. 
·. noTe~n;naJia ·A( X ), Il t:1a;e"e perue1i11e Cl!CTeM1I ypaBIICH~fl ( 5 ).'oTHOCIIT~Jll,110 J(O'lqlrj>U!\l!C!ITOB . 

pa3JIOJKC~llH {¢YHRI(l!J.i M€)IJICl~HOI'Q )IBll)Ke!Iii:11) ilaei, Ra!{ ll B ripe)IbI~}?I(CM CJiy•rac,, TIOJIIIOC ' 
'( pell!e_Ill!e npo6JIC!lhl, Ta1mro po~a MO)ICJIII 

0

MoryT 6h!Th HCIIOJ!b30Ba!lhl /(JI~ l!CCJIC)lO~a1rn11 ~1·~: , 
OMeTpl!'ICCRl!X acneRTOB KBaHTOBoil TeopnH pacce11irn11,a' TaiHi{e npllHOHC:i(c a1ia1rnni•wc11ux . 
perneIInfi ueJIHuei1nhix aaomoiinouIIIJX ypanuenni1:' • , · ·' " · · 

. :tl' ,diiy'M~pHhlf! ;~TeHQMaJihl BaprnaHa C nap;W!Tpwi'ecK~ti 3~Bl1CMMOCThIO O_T ; 
. , . . . MC~JieHH~H nepeMe-mioif' . , . . . , . •, . 

' .. __ . . , , . . ,\ '. . . ' 

.TO'IIIO pernaeMLie MO)ICJIII; renepnpyei;bie )IJIH "6blciporo" irapai.icl'pl!'ICCROI'O ypaene-
/ . - ~, ' ~ - ' 

". JlllJI, 11€ TOJihiiO IIOMOl'a!OT IIpll cornacoBaIIHOM noJiy'Ie!Il!l! RJiacca MHClfOMCp!lhlXTO;IIO pcm a-_ 
'.:..eMIJX MO)IeJiei1, HO l! npe;~cTaB)rnmi CaMOCTOJITCJihHhtiflrnTcpec, Tai{ RaR !I03BOJIJIIOT JIOCCTaHa

.BJIIIBaTb Miroro~1ep11hli1 ;V ( ~;, y )lloTeHl(IlaJI, )IaJI(C 6e3' p~ll!Cllllfl Cl!CTeMbl MC,QJ!CllllbIX. YP!lBIIC
Hllii, 'II HaXOJ.(IlTh_ 6a:mcm,1e BO,~HOBbie ipyim~Hii ip( X' y) no l!3BCCTH1!M !1JIII 3apanee 3a,n:a1IIILIM 

.. no onpe)IeJienn~MY :iaRoHy 11apaMeTpl!'ICCRl!M )IaHHLIM pacceJIHI1H { S(k, x ), 1 ( x ), 1.( x)}. Tio-· 
. ~}''ICHHh!C TilKl!M o6pa:io~! B~'n:H~BI,;e q>yHRD;l!ll fia3nca ~OIBHO 'ucnoJih30Ba.fh 1ipH ½ccJie,n:oBaill!ll 

p11)Ia ripo6JieM armrnoi1, 11.nep11oi1, '.MoJieHyJil!pHOH q>ll311Hll. PacCMOTpllM napaMeTp11•1ecey10 
06pan1yio 3~)Ia'Iy. na ~pHMepc'aoccranoirneim11 ,n;ayMepnoro nore11.ni1a11a. B ,n:eRapTOBIJXHo- · · .. 

, .. , . , . • • • . ❖ 

OpJIHHa-:rax ypaBHCHIIC no 6ucrpoi1. nepeMCHIIOli y _npll KaJI(,l(OM q>IIRCHpoBaIIIIOM 31Ia'Iemm\; 
. Me)IJie°irnoi1 nepeMCHHOH X 3;!Il!Il!CTCH B Bn,n;e_,: - . '. , 

___ d} __ ,_ '.· .. ·_:_.: . 

. r~dy2 .+ V(x; y) ]1(x; y)+ V (y) \jf (;; y) = E (x) ljl (x; y). (H) 

. _: . "-.. . '. ~ . - - <' -'. : .. 
<l>n3Il"ICCKl!C ip(x; k, y )·u'peryJI11pIIh!f' pell!eHllll,.</J(x; k, y) npH J(aJK)IOM q>IIKCllpOBaIIJIOM 3Ua-
qemrn x; Ra!i o6hl'IHO [17], onpe)ICJIJI_IOTC/1 qepC3 pcnielllfJ! Mocra J±(x; k, y) ypa~II?IJHJI ( 14) 

ijJ(x; ~' y) == fc.(x; k; y) .c.. S(x; k)f +(x; k, y ); . . ( 15) 

4. 

""':: 

I 
, l 

•\ 

/.' 

/ 

. ' 

\' 

, _ _,_.,..--~. 

\,' 

/ , ¢(i1.,.(x),y) = 1n(x)f+(i,,;,,(;),y)~ 
\ 

(16) 

. . l . . . . . . . . . . , . . . . :; . 
<P(x; k, Y) ~ 2ik[(-(7; k)f+(x; k, y) :._ f +(x; k)f-:(x'; k, y )V (17) 

Marp11na pacce11mrn · 
. //- r . 

S(x; k) = J.(x; k)/ f+(x; k) 
- \ lo • . \ 

(18) 

onpe)ICJIRCTCH ¢y11m\HHMH Mona_J±(,r; k), 3i!BIIC/IIJ(H~IJI OT X KaH o•rnapal1eipa:. 
. ' •' ·., ' . 

f±(x; k) =; Jim f±(x; k,y)-: 
~ y-o ,- ··(19) 

. ,,,.--~ . 
<-- i . ., ' ; • '. ' . ' , ·- .• 

JfoJiMupoBHH' 1~ ( x) 11 c~ ( x) rep MOB Eh ( x) oupe)IeJJn10Tcn; HaR o6bl'IHO, pemeimmrn 
'. f (xrk, y) i:: f +(x; k, y) 11 pcryiuii>n,,,"H pemeIIimm ·¢(x; k,y) npn·k =.iK~(x ): 

, . • , ,. .;.✓~ • - •• ' ·• ·'· ~. • • •• ·• • l • 

HocTa/ · 

' • 00 ·._: 

1~(x) ~: {j /f(i~n(x ):Y_)l2dy 1-I: 
.0 . ' 

c~(x) ~ /J·l<P(i,,;,,(~),y);;dy},~\ 
0 . 

(20) 

C~n3i, ~ ~fiLI'IllhlMH ImpMnpoBo'IHLI~H Ho:-Jrj>qiHn;ne11TaM11_qm1;c:11poeammro 6a:i11ca JICI'Ho ycra
naBJI!1aaeTcn nocJie:tno)IcrauoaRH coor110111e1I11H CBJI3H l!OJIBHIBnoro · ~. ¢11Hc»poaan11hlM' pe11e-
poi.1 (U) B (20)' · :< ., · ' · 

/ .- ·, 
. ,----- ~ 

,;;-
2
(x)=;tu~Ax)]1~fc~)/2dy ,ui,,(x) = f u,,!(x)~1?~jn(xr'., 

·' , ·. J · .. ·. 0 • ' ' ·:· , • . ., . _J 

.. -2 , · m ·. i"• · · ,~2 • . "··· ;~·; 'f'- rJi ·. 2 ' 
en (.r)=:=4unj(x)A,j Uj,;(x),,. Ni ~-}•lei (11)1 dy .. 

. J . ·- ;. ' ·~.. • . . - ' ' '0 .. _ . 
'I . -::_ 

06o6Il(el!Hhle ypaBHCI;ll/1, llapaMeTpH'IecHoH o6parnoi1 3a)Iaq11_ IIpe)ICTaBJI/IIOTCJI 11 ·cJie,n;y10meM 
Jill)!~ [13]:' . ·••·· . . ' ~ . 1

' •. • • • • • ' • , 1 '-. .• - •• • • ) •• .t . -

(21) 

... ,;, 
. • oo(y) 

_K(x;/y') +~Q(;iY~!l) t jf((x/,Y.';)Q(x; y",;/)dy' ~ 0, 
. y(O) 

·, ";:-., 

I (22) 

,, 
· V(x;y) =V(y)~idd1<(x;y,y)_;..,. 

- •, • . ,, /y . ' . ,(23) 

. . • , . ,,'bo(y) ' . . . • . 

~(x;k,y) ==:t (k,y)_ +,c;J K(x,;y: y)J1:(~, Y;).dy'; 
. . . . ,·.' . .. . y(O) . 

".". 

(24) 

IIpe)IeJILJ llHT~~pupoBannn B (22),-(24) 11 3Ha1rn a (23)' 3aen~11T 6rCR~n:;ei;mrci TIOJIXoJia, 
o6pa~noli 3a)Ia~u.·flpe)IeJILI ~Ty ,llO 00 {or y )IO a)-~ {22), (24) 'II 3HaR ,,~" B (23) otaeq~)OT 

' ' < •: • C ' • • • \. '• ✓- ~• ' • •, ~,_; • 

,,;.:---· 
.\, 
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cpop11y,111pOHliC :v1a'ptJc11iio (Jl:1ia1p11•nm1iO~J [16]). llpc,1c;n,1 [O,y] !I (22), (2'!) Ii 3Hall "+" . 
H (23) OTIIC'!aiOT:noJlXOJIY re:1bcpa11;\a -: j[cn11rana. · . , . , .· . . . . · 

. r B pai1i;~x o6~6mclllior~ 'no,~xo.11a :V!'ap•ien;m [13, 5, 6] 1111rerpaJlbllhlC Hft.f)a·Q·':'1(i; !/, y'), 
3aB11CHiu11c napai.1?rpuqec1m _or X . . . 

Q''v~(x;y;;') =::2~ J[s(k)-~(:;k)]f (k,y)}(k,y')dk 
- ,, -,:x:; . ··-

_, 

'm __ o · ·,. .- 'o·· ~--- 1 
/ • ,1· , 7~ 2 o ',- -· o •· --

. ·+£ 1'~(.r) f(iKn_(x), y)f (iK~(x), y') -:I= 'Yn (cfj (i K~ (x), y)f(i ~nl,x), y'), 
' . ;. , ' .' - '- -

n -

(25) 

crpoHTCH no llBYM 11a6opa~1 ,[!allub!X' pacccnmrn: {S(x, k): E:(x), :,i(x )}/cooTB~TCTsy1o~uM -
- • - . ·., . , - - • ""· - . ,. : . --- _"o 

. ypal!HCHIIIO (14) npll _Kii;!(,[!011 311atJei11111 HapaMerpa x, ·11 .06bl'lllblM ,[!aHHJ,IM j;acccm!IIII {S 
.. · . o o2 , __ , _ i' ',. ·_. -~· .- : ; · :--· , -~----_,,. - --~ ·, , ·· _,,,,, 

(k),£n;~I,.}, orne•iamiumc(14) c V(x;'y) = 0, r.e>ia_um,1M pacccmiuH ofapmoro o;moMcp~, 

. 11oro ypaBHCIIl!II Ill pe.u11nrcpa 

[~dd\+ ~ (y)] ,J: (k, y) = [(x) ~.(k, ;).' , 
y ,.. ' "' \ ,- , .' •, 

,'(26)_ 

'.-' 

<l>ymU\1111 J ( k, y) - 06bl~m1w'perncu1111 Hocra y~a~!l~HU/1 (26) C _113BeCTI!LlM noreuuna.JlOM. 

J~ ( y). no UJITerpam,l;LI~I IIJ;pa~if{ Ai (x; y, y'), o'riio~HTC;hl!O Jto{ophix 1ip1i J{al!lJ(OM\;1mcJ.1-
ponamim1 3Ha'!Clllll-l X. pc1mieTC/I JlllIICHIJOC ··uurcrpaJiblIO~. ypasneimc .(22) ,' onpe~CJIRl~TCJI 

. i1~rcnuuaabl (2:J) ·11,petii~mrn Hocra (24); ··· · · , " ' · ' · - : · · 
.. AuanOfll'!IIO crpOHTCJ! 11apaMCTp11•1ec{we C_CMCHCTBO ·1111ep Ql'Jl(x;y,y') lfl!TCI;paJii,Horo. 

ypaBUCllU/1
1 

0606ui.a!Oll(Cl'O ypaBHelll-;e feJJ'1<j)an,1a - JfoBHTa11i: .. , . 
_. . . . ' '--," . .. . -

QiJ1(x; y,y'r=].f (k, y)·; (k,y')d[p(;,;·~)---) (_~)] ~: 
0 '. . ·-· 

. , 0 • ~ 

,+ f dx)}(iKn(x),y) ;·(ii:n(x),y'! ~ ft (x)}(i ~n (;,):v)} (i ~n_(x),y') . . 
· · · ' · n - • · ' · · - . (27) . 

C1ieKrpa.abllilil <PYHK~I-1/I: p( i; k) ~npc;1e,:111crcn cj1y1mu1rnr:in HocTa f ± ( i; k) 
. ' '. . ' . - ~ ·., , , '- " 

. . . 2k . _ 

pJx; k) = 1rf_(x; k)f+(x; kr 

~· 

· (28) 

·,. 
, ' - . . 0. -~ 0 2 > 0 ., - -- . 0 . 

Cnc1ffpaJibllb!C xapaRTCf>llC/111(11 {P (k); en, £n} ll pcry:i11pnuc· pewemrn ¢, (k, JI) OTBeqamr 
JpaBHCIIHIO (26): -:riornc. rorn'1ca1{ pcwcno ypa!1HCHi1c. (22) ·or1ioctt'fCJll,J!O J{rn(:i, ]L~Y'),110 . '. 
cpopMy,1aM (23)'(HlllK~il 3HaK) 11 '(24) (upc/l<!Jibl [O, x]) uax6,111M noTcnunaJI ,H peryJIHJ)Hhle.:__, 
pewcn1111·ypaa11e111111 (14); · ·· · .. · ·.· · · '·,· . . . . · ·_. · 

Ilp11Mel11!M :rcxmmy. 6aprMal!OBCKHX. IlOTCIIUliaJIO!I [16] ' . (19] K _napaMCTpll'ICCKOMY .Ce-.• 
. Meilcrny 06pann,1x. :ia)l!1'1- JIJl1,( ypaB!JellllH ·_ ( 14 ) .. < TTorcni111anaM Baprnana _coOTBCTCTBJIOT 

+ ... --..;:, ~ 

-: 
6 

.. , I 
i 
j. 

~'-;_ 

·-
-- r. 

\ 

,1po6110-pau11onaJihHLie cpy1111uiiu -Hoer a, o,111a110 · r~nepb onn · napaMerp_nqecKJI 3aBnc_HT · or · 
'1mop,1u11ar11ofi ~epeMCIII!OH X ~epe:i :ia~JICJIMO~TbOT H~e c~eKrpaJibHbIX napaMerp'oa [13, 5, 6] 

i, 
· . o k-io:(x) _: 

j(x; k) =f(k) rr. k + i,B(x('. . 
, ,. ' ~ : , . 

(29) 

HapaMeTpU'ICCRaH ¢YHKUl!H HocTa (29) nii.eeTN npo~i~IX ITOJIIOCOB BTOq~a?C l: ;,_ i',a/(;j 
1l ·N IIJJOCTb!X HJJIC:t!. rrpn k'·= io:;(x). 'Ha··ca.Moi.1 ,1ene, KaK nerI{O Bll,ll.CTI,, N npoCTLIX 110-
JimCOB. U ir npocTLIX HyJieii 3a)laHLI HC B OT,l].eJibHhlX _roq11ax ROMil;CKCHOH. k-IIJIOCKOc·ni:, a .. 
Ha ~p:rnux I!IlllIYJihCOB, m1pe,[!CJIJ!CMl,lX,I{aKcpyJRUllll !{OOp,IIIHaTHOH nepeMCHHoil x, BHenrneil:. 

\(11apaMerpiiqec1mil) )IJl/I'3TOli 3a,1aqn: IIpnqeM -;a(x) co,n.epmarcH HCTOJlhKO-IIYJIH.Ha MHll:, 
MOJ1 nonyoc11, Im' k, OTBC'!a!OJUHC CBH3aHHhlM COCTO/IHH/IM Re Kj( X) = 0, 'Jin Kj( X) ;. 0, 

;IIO 1i, H}'Jll-1 ~ II}!}!{HCil IIOJiynJio~J{OC~llC Im Vj(x)< 0 (qJicJI~ RpHBh!X npocmx IlOJI~COB 
,8; ( X )'paB1io' q~~JIY: ... Kpnii11x Klr) ll v'j( X r ~Mecre B~/ITLIX ). T~r,~a· Marpu11a pacceHHll/I' H 
, ~ • _j , .\ • , • ,: • - • '"' • • / • • • • • • ~ • ~ 

CIIC!(TpaJibl!M cpyHKIIIIH npno6pera.IOT Bll)I ·, . . · · . ~- ' < '· · 

S(x;i) ~~\k)'JJ(k + ~C¥(x))(k,+~,B(x))' < , 
, _ 1 • -· ': . (k-,z,B(x))(k-zo:(x))·, 

p(x,; k):=P.(k) rr,Tk - ~,B(x))(k·+ i,B(x)) 
· _.·. (k + zo:(x))(k .....-.io:(x))' I, 

(31) 

, · 'o 1..........-, ,. o '·_ - . , o . 

<l>y1111un11 S ( k) :.n-p ( k) II3BCCTHhl, pocioJihKY i,rnaecreH noreHunaJI V (y ); B qacrno111 cny~ .. ~ 
, ·:' 0 , ' · ' ."" _ . r • ~~ "\ ' '. _ .· . • ; ·"-, -, 

''lae;V (y) =:: 0. ,l(JIH S(x; k) n p(x; k), KaK a (30) n (31),H,1pa 1IHTerpaJibHJ,JX ypaBHCHllll 
I , - , . , -· . ~ . - - , , - - • ·~•~ , . -·, ~ .. , · .. , ' _. 

o6paTJ!l,JX 3a,1aq ilLlpOJK)laIO,CH ll npe.n.craBUAILI n Bi1,1e CJMMbl HCCKOJ!I,KllX_qJieHOBCcpa11rop1Ic 
. 30BaHH~H KOOp,l~HaTHOH 3aBJICll1IOCTblO no6Licrpo:li nepeMeHHO:li. Ka11 CJIC)ICTBIIC ;TOl'O mire
rpaJihHLie· ypaBHCIIll/I CBO)I/ITCJI R Cll~TeMaM anre6p~qe2K~x, ccpepnq~CKH-HCCll'.1-IMerpH'Illhlll . 

I • " • , _ ' • ,, • " • , ' i , . ', , · , . , ~ ~ , · .. - ~ 

norerrunaJI · U, COOTBCTCTBYIOJUHC _eMy peIIIeHH/1 BL!paJKa!OTCH ,B 31L'IUillJTOM • anam-1rnqecKOM 
Bll)IC ~epe~ ll3BCCTHLie' pe'ineHll/1 ncnapaMerpnqec,m~ 3a,l].a'lll -·ypaBHCHlle (26) c' ~OTCIIIlll~ 

o . .-. . · · l .·· • . " , . ' · · , • - . . • , 
aJIOM V (ii) ·c.. ll qepe3 C)!Cl{TpamHLIC xapaKTCpllCTHKU )IBJX 3a)la'1 (26) )l-'-(14 ): nenapa• 

' ' ., . - . -. .._ . 0 . - . ' • -.~ - 0 , · ~- · 

.. Merpnqec:JWH C 'noTCHUllcl.JIOM V. (y) H napaMeTplj'lCCROll: C .nOTCHUllaJIOM V (y )'+ V(x, y ). c:· 
• . . . . . • I ' . . , . . . . . . . •. 

. PacCMOTpHM liCCKOJ!bl{O npnMepc;:rn· ii:cnoJib30BaIIJI/I TCXHlll{JI 6apnrnIIQBCKllX norenunaJIOB .... 
","-~--~, •S. - ~:••, • ••• :I_' : • ' ', •' .•~ • •• '-,~ .. , • ,•c, - • 

a:1.1 Rottt~py11poaaime TO~H~ pe'ii.;aeMhIX Mo~eJieH B no,1.1x'o.1.1e Map'IeHito 
, ., ' . 'I , . , ., . ~~ 

. . Hanforree rrpocroli CJiyqall: B IIO;XO)IC Map~eHKO OTBeqaeT_ 6e30TpaJRa;eJII.HLIM ( COJIHTOH-. 
·uu~) noren11naJia_M: . bC30Tpfil!(a~eJib_HLIM :.... IIp03paqrrm1:-noreH1~1IaJiaM. ITO 6LICTpoil, nepe

-. i1ennoil COOTBE!TCTB.}'CT O)IHOMep11aII o6paT~a.J! 3a,n.aqa'na Bcett OCH -:_00 < y <oo C paBIIL!![ 
·~ymo !{03cpcp11UI-ICH;OM~OTpaJKeHJIH sr = o: Koacpcjmu;Iienr rrpoXOJKJICHHJI:s1r, paBHLIH rio 

. " ' . . . . . .. . ..., , . .... . 
· MO)IJJIIO 1, HMCCT_ BR~ pau;u~rramnoil_ ,[!po6n •. 

,.✓• . _ . , · · :m k +iK~(x); 
t,(. *) - II . -·( ) _./'S x; ,:-, k - ZKn X 

t ... - · ' n -
(32) 

. OiMeTHM, ilo:iMOJKHhI pa:irrh!e aapnarrThi TO'IHO peruaeMin'x ·Mo,[!enefi: np03paqnh!e. noTeHUR' 
,, • , •• '• • • • : ,_..~, • \ • I / - ' • ' • , • , . '. ' 

aJibl Kai{. no MC,ll.JICIIHOfi, }aK ll no ?1'.lcrpoll: _ nepeMeHHhlM, ,IIP03pa'lII_Lie B)IOJ!li O)IHOfi JI3. HHX, 

- ' '"1 1:. 



. 3a1rnpa10ll\Ile B,ZJ;OJih o,n;Hoii: Il3 KOop;iirnaT .rm6o B,Zl;Ollh o6eux 3am1pa!Oll\lle B)~OJll, Ol\l!Oii 'u3 1;0-
, --- ·. ',. . "•• ,_ . ' :. . 

op,n;nnar,n rrpo3paqm,ie n,n;on1,·,n;pyrofi n ,n;pyrue no,n;o6m,1e Mo,n;em1 c ,n;po6uo-pan11011aJihHLIM11 • 
<VYHKnllJIMll- lloc'.l'a. , , , . , . . , . 

06pani:aii aa,n;a~a H~ BCell. OCH IIOXOlKa Ha ,ZJ;BJXKaHaJihHJIO c ,ZJ;BJM/l paCJ\elIJTClllll,lMif OCIJO
BUhl;rn: l!HTerpaiihilLIMil ypaBH,eH!!lll,!ll. 0l];HaKo,, IlOC!iOJihh V ( X' y) B1,1pa1Kacrcsi !{al( •rcpc3 
'H,n;po' J<1 (x; y/y'f O,Zl;HOI'O l!HTerpaJihHOfO .ypasuemrn, Tim ll '!epC3 H,D;po ]{2(x; y, y') J\pyforo 

, . ypasrieHnII, ,ZJ;OCTaToqrro 1rail:Tll o,n;n~ ll3 K;( x; y; y') no cpop11y;ic, COBTlall:al~Hicii C (22). Toma 

.· B·QM(x;y,y'), onpe,n;e,111e~o~ ;,n;ech rrpu V,(Y) = o'rro cpopMync _ 

i · .. • . ~ • . QM(x;d) -
2
~1:,{x;k)~xp(ik(y+y')<k 

, m ·~ - . , 

•+: L-i(x)e;p(-iZn(x)(1/+y')), ,, 
n 

ocraercJI Jillllh • BRJJa;for cocroIImtil ,n;ucKperuoro cneKrpa - ·- . . ' ,_ . 

. ·, .. m 

. QM(x;y:y') ~-L"'i~(x)t!xp(~Kn(x)(y+ y')) . • L 
n .• 

Airai'iomqno ,Zl;J:IJ! ]{ M (Xi y' y') HMeeM , , 
\ ' . - -_ ·- - .. ' ~ 

-· m - . - . ·' ... , 

l{M (x; Y, y') =,:- 2;1~(x )!U,~'.'(:i: ), y) exp(-'Kn(x)y'). ·(35) 
'· n_ 

- · ',ll;iiir peme_Iiuli lloCTa rrpn k = iKn(x)yonyqa~Mll3 (22) c~·c!eMya~rc6;>ariiiec1mx ypasn~nnii 

·' .. m 

J(iKn(x),y)c=-I: exp( ~K;(x)y)PJ;:,1(x; y) '(36) 
j 

C MaTpll~eli !(03!p<pllD;l!CHTOB P;n(x; ;); rrapa111e~pu·•rec1m: (~epe3 CII~Krpan~1111e napaMei~LI) 
• ' . • .• . .,. -- +''. • ' -· ' . ' • 

. '3aBll,CJ!ll\.llX. OT, X '. ' 
-·,. -- , ·. .· ')'J(x)exp[--:-(Kn(X) + Kj(x))y] 
P;n(x;y)=(\,.+ , .· () () , · ,, - - , . . Kn X +:Ki X .: 

.'/ 
(3_7) .. • 

,_ .· . - - ·- : . . ,· ·,·' - .··,•.· . _· ', 

ITo,zipaBJ:IJ!J! f(iKn(x ), y) ~ RM (:i:; Y, y') (35) n UCIIOHh3YJI (23), (21), rio.i1yqacM ·, . '. . '. . . . , . . d? .. , ';, - , , ·. ' , ,· , 
V(x; y) c;=_=-2 dy2 In _<let IIP(x; Y)II, 

·-~-. 
(38) 

" 

. :- '· - ,· ,._ - . :, ~ .·'"•.'_·._ --.. ~ ~ ..... ' . '. --.. "\ .~ ., 

• .. f±\x; k,y) = exp(±iky), .:..L 'Y~(x).~xp(-K~(x)y)Pi-;,1(~; y)exp(( ~1,;;(x) ~ ik)y) 
.·. ni. ·. .· · _: '_' ·• .· ··· .• . K;(x)_=pk 

(39) 

).(JIH npo3paqHh!X cii111Me~pnquhlx_no:rem-111aJJos no 6h!CTpoit·nepeMeirnoit nopimposrm Mo'-
ryr fa!Th OilJ)e,A~HCI!hl 3IIalJeJIJ1J!~iU ,mepr:ali JpOBHCll . .. , . , 

1~(x)==c iS1]~)~k:L(x):= 2~n(x).Ill ~n:~x~.+Knt~ I·: 
•_.,- " ·.'', ·.-.~- .. ) -:: ,··. : __ ~#n_KmX __ -:-~nX 

~- (10) 

-~"·--

-· 

.• \1. 

": H, 

"-

' 
' 

/ 

. , ; ; ' " ' •.- ' . ... f / 

B 3TOM cnyqac n0Tc111111a;111 i>c1I1cl!ttll no1111ocThIO 3a,n;anh! norcnnna;11,11h!~m rcpMa~rn En(x) = 
(iKn(x))2. CooriiolIIC!lllJI ll:Jlfl l!OTClll{11~;10~ II pciucimj,j ~IOI'Y; 61,m, ~h!RaiKCHLI qcpca Hop- . 

. 1111pOBalllih!<i, co6cTBC11lll,IC' <j>}'HIUUIH ~,11 (x; y) (16) II 3aJJl!CalIIJ B 6·o;1ce'c1i~1~1cTp1!qJ!o~l 1! ·. 

y.n.06116M Bll,Zl;C. C,1C/l}'R [18];,BBCll:Cil , . , - . 
. : - . , ,, 

An(.c;y) = 7~(x)cxp(_:_Kn(x)y) . ., ' 

ITqie1t111I1c11°q;o;i~1yiiy ;;u; /( M ( .r; y, y'.) · (35 {c.i~,1)"1~111u~1 o6pa3~~1: 
. - ' , ~ ' ~ . ' ' ... 

,./ J 

. .. l(M(x; y;y') = -~ E1,i(~; )1,bn(_x; y) c~p( :_,_~(;)y') = -t 1Pn(x: y),\~(x; Y ).· ~ (-11) 
n 

' r ,' - / • _,, ' ' ,• ' • ,• 

/-lmi ·11opMiipo~a11111,1x co6crnc1111ux·cpy11mi11n •11:i (22)-110,1riacM-

··:--· ·.,.· 
~/,' 

,/ ·. m. ' .. · i' 
~,,:(;r;~y) = E Aj(~;y),)jn1(x;y) .. 

1..1, · r ·· · , 
"-, (-1:2) ',. 

.. _, 'c Ma:rp1111cii H03cjHj1111111<),IITOB A J•i ( .r; y) __:,.. 
,-. 

A1,.(x;'y) = ~i;;+,\J(x;y),\,,(<r;;) . 
• ., '"'-'lin(x)+i.:i(x)' 

(-13) 

Ifa~rincn, Il.ll.PO ]{M_(x;y,y') ·u noT,Cl!l\HaJl ~mryr 6r.IT~ BhlpamCHhHJICJiy1611111M 06i1a3m1i,' 
'. - ' ........... . ' - ~ . -

KAI(~; v::v'l ·_ 
m. m,, . _ , _ -: ,/ 

,-L~ A;(x; y)AI,:(x; y),\n(x; y)~ 
n ·,·J 

\. V(.r;y) ··= · -1:E Kn(x)ef,~(.r;y). 

. . . ',.-- ~. ' .. .',_. ', ' ": ~. . ~ . --, . . . , . /. / ' : '\ ...... 

. 3aMeTHM CJl\C pa3,· 3TH .COOTIIOIIICl!llH IIOJT.)!1I CHM ll:JIJI HOIIHpCTIIOI'O_ CJl}' 11M llj'll{'B0fO)W3cj>cj111-. 
l\HCIITa orpaJHCIIllJ! sr(.i; k) =·o Vx: . ·. . : . 

B cny•iac 0;1i;oro CHJ!3al!JIOI'O'cocTOHIIII~ nonyqacM 0660111e111lh1ii IIOTPIIIII;aJI ~➔ H,:apra 
• '/• .-- ', ' . • • : • •· ·_· ; ;" j.. ~•- , _1 ,,.,, '- I , • ••.' " 

. V x(y) = -2 :· 2i.(;.h2(_;;)exp(~2,-'(x)yf_ ' . (45)'. 
( . , . : [1 + ('Y2(x)/2i.(;i;))cxp(-2i.(x)y)]2 · 
' . . . ' ' · ... 

·1 ' , . - ./ . . '· • • ,., . ,, 

uorop11it· rrpco6pa3.)!CTCJI I{ 6011cc np'ocroMy 811.ll.Y, xopolllo 11:lBC'CTIIOMY H Tl'OJlllll {"OJIIITOIIOB, 
·.- . "•. . ' . . . . . . --· -

,, •.· ,•.• 2K2(x), 

V(:i:; y) = _- c~shi[K(.i)(y.:.. Ya'(x)] (-16) , 

rrp11 .J1CIIOJTb30Bamrn IlO)ICTal!ottrm: 

exp(2i,:(x)y?) = 1\x)/21,;(x).: • '(-17) 

11 . rrpeo6pa30BaIIl!H 

,\ ; 

{I + :cxp[.:_21,;(x)(y':..:. Yo(x )]}2 . .= 1 cosli2[K(x )(y .:..y~(:r )] e;p[~2,.-(; )(!/ --.:.,1/~(x )). 
~·. . ' .. ~ ' .. ' ~ ' . . ~ ' ' . . ' . . ' -

9 
'·.'' 



_..._._-

. Pememrn J.1ocTa,· t:~,y- OTllC'la1onu1e,_ Ila rpaC1iTop1rn k = ,.-(.r ), a TaliiliC IIJ>l! npo11:rno_:11,m,1x _ · 
3na<1cmrnx k· 3anamyTc11 ll 11a110~1 lll!JJ.e_: · ' 

exp( -:-,;(x )y) 
f( ~,;(_x ), y)_ =. .I +cxp[-2,;(x)(y.:... Y

0
(x)] \ 

.. ,,~ .+-. . ~·, 

(48) -

/· . . ' 

f±(x;l,,y~ ~ exp(±iky)f 
/"' exp[-:-2,,(;,)(y - Yo(J:)) · } ·, 
j+ cxp[-:-;2,;(x)(y - y0 (x)]t:(.i:) =i= ik) :-

(1!J)-. 
___ . 

fipHBCJlCll l!BHoe Bhlpa;l(cl!J!e /PH· uop~1l1po!Ja1111oii no:mo~oii c!Jym,11:ll;i ~J( x ,·Y )- 110-rcm\llaila 
. (46), COOTBCTCTB}'IOiljCH TCJH!Y [(x) = -..:::,,_ 2(x) 

1b(3;;,y) == ·. · ~ ~ 
· · .. ' cosh[,,_{x)(y ~ y~(x)f 

{50) 

Jl_efl{O I!Ol{a3aTh, 'ITO IlOTCHQJla;1 CB/13a11 C HOflMHJ>OBam,oif BO.lllOBOif cpyi1111111ci-i COOTHO!lle:-· 
,llllCM· 

·1 
- ' .. ' • - 2 - . -

V(5y) = -4,,_(x)ip (x;y).-:- · (51) 

Ornern~,, B cJiop!,,1y,1~x ('16), (18) :- (51) Benw1m1a 11;:;(x).B.cerna c~11Ja11a--c 11opM~po~o'111oii 
cpyl!Kl].l!Cii ·,2 ( X) COOTHOIUCIIIIC~I ( 4 7k Ecn11 IIOflMl!pOBOtJHB/1 cpyumili11 tt'h16pa11a B, coorne-r
CTBIIII C (•10), , .. . . • - -- . .. . . . 

-· ,:(x) = 2,,_(x), 

~,,,.· 

T.ei_ OTBC'la_eT CIIMMeTpll'IHOMy·npo3pa•rnoMy IIOTCIIQl!a~1y no, Yi '1:0 y~(x) == -o . \/x;. "tho 
He Ylll1HIIICJ!bll0, 'lial(. B11~110 . 11:J clJopMy,1u ( 16), i1ptt. Yo( X) _· = 0. IIOTClll(l!aJI CIIMMCTp11tJCII. -
o;~;OCHTC!lbl!O y _ = o. Ecm,, 'll." CHO IO o;repenb; IIOB~J(CHHC Tci:ai"a [( x) OTBCtJae:i:_ IIOT~~IIll!aJIY • 

. V (x) = E( X). ''MC.l(JleIIIIOCO". ypaBHCf!l!JI ' -: . ' - --
.. ''• . ' 

.. 2,.2. 

[(xJ .. = =-- cosh2(,,_x)' (52) 

Cl!M!,,!eTJ>il'lHOMY .H npo:ipa•!I.10!\,ly 110 x, , 2 == 2~, Xo = o· (prrc)a), CO~THOIIleimn (46), -{50f 
. U ( 49) ,naIOT IIfl03J)BtJl!IJH- Cl!MMCTfJ11'lllhiii no 06c:11M TICJ>CMCI!IIl,IM ·,1IiyMeptmii IIOTClll(llaJJ C. 
0.l(fil!M CH/13BHilhlM COCTO/IHl!CAI E _=' -1,;2 (pwc.16), a Ta1rnie JlBYMCpII~C BOJJIIOBb!C qiyHHI!Hl! 

__ ,,. c~113a1111oro COCTOJIHI!Il '¢( x; 1f) (puc'.lB r 11 :11c'npcph!~l;~r~ c~;npaf ±,tx; k, 1f) napaMeTpwre- . . ,,,,. . . . . . . -· --;_ 

·c,wiiJa.l(a•rn. --, . . ... .. . _ · - , - _ 
· · Tip11B

1

eJ.icM TeHepi, 11crnon~m'., npnMepoB JlBYM~pnoro IIO~em(;I~JJ; H coo:rll~TciByioriv1x eMy_ 
anai:il!T1!4CCl{l1X pelllcimii nap~MCTJ)H'ICCKOH, 3_a.l(a4H C'. l{BYMJI TcpitaMl1.:. B _3allllCUMOC;Jl 'OT . 
HOHHpernoii 3a.l(a'!I! .TCJ>Mbl, Boo6rn,e rcisoj:m, Mory'-r l!MCTI; pa3lIU'iHOC IIOHC;l.CHUC. B IIJ)C.l(- -
c-raimeHHOM ~JJ}'tJae :fa.l(a;J.l!M Hx:cne.l(JJOUJ.l!M o6pa30M: · ·· · · 

- . - b - ·:.., ._. 
·11:~(x) = ht _ --f:c;., n·= 1;2, 
.·.'. cos_anx)·-:· · · 

r,l(e a;..,b;.,~~ - HCl{O~Of>b!C ]{;l!~TaJ~m, ~onpc.l(CJIJIIO~Ue tf>;PMY TCfJMOB &n(x) ":' -~;(xf' 
I Iop~mpoBKY. BLI6epeM' B0 'Bl!.l(C _ ( 40)' OTBCtJa'iou(eM CJ!}''Jii!O 6e30TpmKaTeJ!bllhlX . CI!MMCTplltJ
flblX IIOTCill].Jfa,108. Toma i!3- COOTIIOUICHl!t! (64) j{ ( 42) lf]ll{ .(38) lf (:36) llOJJJ'IaCM .l(ByMepim:n 

- < < • ,A '> , ~ S' • • • • -
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) 

l .. -· ·..: ._ 
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Puc. ·i: Be30Tpa;Kaien1,~i.Jfi ~uyMeprrLiri ·_ nm~HI(RaJI c-o.l(rrni.I c11113aniurn -c~~;~n~neM. .- .. 

(a) 'Tepi.i: £(x) COOTBCTCTllyeT
0

1Ipoapaq_HoMycr1~rMeTplI~l!OMY no X IIOTeHI(IIa;y (52)~co CBH3aU-. 
Rh!M. COCTOJiHIICM E = -0.5. (6)CHMM!!Tpll'IHLifi npo3pa'IHL!lt n~ o6em.i uoop.l(nRaTaM x_ n 1'
IIOTerrtiuaJI; (n) co6CTBC!lllaH BOJJiio~an <pyuKI.(IIH (50) ef;(x;y) n'.i.paMeTpH'ICC.ROfi sa.n;atJn, COOTBeT-
CTByIOm~e Tepiry (a) ~ '. - ·• < · · · '· _,: · -· 

·,. 
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Pnc. 2. BeaoTpruK~~en1,111,1il 110 11cpeMem1oil y norn111111an (6), CHMMeTpH-~HLIA 110 o6enM 1mop.zi11-
11aTaM X HY, C•)lBJMH CIIMMCTPll'IIILIMll:110·x·T~pMa"!H (a) En(x) = ·-ic~(x): • -
Ki(x) = 2112; cosh(x/3), ii2(x)= 21/2 / cosh(x/2)+'1; (e,r) co6CTBe!I11L1e q>JHKIIHH (42) napaMe-

i Tp11qeCKOA_3a)la•rn C HOJ)MHpO~Ka~~ (~O), COOTBCT~TBYJO~\HMHCH~MeTJ)HtJHOMY npoopatJHOMY no 
., y IlOTeH11Hany 
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.Pnc,' 3. IloTCHUllaJI (6),n q:ymi1(HH,
1

(s,r), O'fBC~aI~ll(~~. \ml{ ~ 8 upe.n.LIJ(JmeM 'cnyqae Puc: 2.,' 
cu-ryauun C J(BJMII TepMaAIH (a) K1(x) = 2112 /cosh(x/3), K~(x) ;,,; ,21

/
2 /cosh(x/2) + 0;5, pacno

JIOll(Cllitt.iMn, o.n.uano, 11a<60Jtce'6JIH3;{0~ paCCTO~ll\1ll .n.pyr I{ .n.pyry.'·
1

Ilone.n.en:ee no~enuna~a ~ 
'<j,y1muuil B 'peayni.:rani ~6nmKCIIHJ! TC[JMOB c-ra1ioilllTCJ1' 6011cc CJIO)KHLIM.' ' 
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P~c: 4. CnMM~p~tJHJ,iil 6eampama~eJIJ,HLiil n~ 6LICTp~il nepe~e1rnoil y' llOT~~nnaJI (6) n c~~TBCT-, · 
CTBywniue co6CTBCHHL!e cpyi11u.irn TCPM!)B' ( s,r) C nep'no,11ntJeCKIIM xapaKTepoM ll!!MeHeHllH Tep MOB 
B 3asncnMoCTll OT x (a) t'1(x) = -(I/4)cos(2x)..:.: 0.6; &;(x);,,, (1/4)~os(2x)..:.: 1.2. ,ll;im 60JIL111eil 
' .,. , ,, : • ' ' r ' '- • - •• ' \, ,. ', • 

I •,:: 

HarJIJl,IIHOCTH llOTeHnnaJI nepesepHyT. Bo3HllKaeT tJeTKan nepHO,IIH'lecnan CTPYKTypa H3MeHCIIHJI''. 
. IIOTCllnnana n cpy1rnnnil U3aBHCHMOCTH OT x, B·3aBHCHMOC1'll OT y B03HHHaeT HeCKOJILKO 3~Tyxam- . 
inux;.cu~MeTpHtJIIO OTIIOCn;eJILIIO y = 0, CJIOeB: · . . ' . ,. ,· ' 
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P11c; 5.' Tome, 'ITO II Ha P11c.4., ToJ1b1m TcpMhl (a) pacnonmKellhl 311atJIIT\!Rb1Io 6nnme ,11pyr no oT
HO~eumo I{ ,11pyry, 'ICM ua l>_11c-: 4a. E,i(x) = -:(l/4)cos(2x) ~ 0.69, E2(x).::: (l/4)cos(2x)- i~2. 
Cpasneinie pncyHKOB 46 ii 56 noKa3blBaeT 'ITO npn c6nn'iue1m11 yp0B11e11, 110:i11nKaaeT ,.ii,onon~m- .. 

' TCnblfblll 4-hlli ~JlOli If CIIJibllO ~oapacTaeT ponb TpeTLei'o /1,0 TOrn c.rra6oro CJIOH ' . ' . 
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• IIOTeHJ::(HaJi , . (pH;.26, 36) 11 ,!lByMepHble BOJIHOBble cpyHKllHH .(pttc.2n, .2r n· PflC.3B, 3r), COOT• 
BeTCTBJ!Olf(He BLI6paHHLIM TepMil°{i (p11cynm1 2,( u3a). Ral(Bll,l\HO H3 cpaBIICl;Hn .p11cy11K~ll 
26 II 36\ 2Ii,r II 3B,r IIO.Be,11e1rne IlOTeHQllaJia II qiynKl(llll np11 c6J111lKel;IIII ypoB11en CTallOllHTCJI 

~ 60.,ee ~JIO.ll{Il~M. HcCJie,l(OBaHIIIO CIITJllllll C nepe~eqeIU!eM II Klla31Illcpece•1eu11eM ypolllleii . 
. TIOCBfllf(eHa OT,IICJlbillUI pa6oTa (cM. TaKlKC [12]): . . 

· ,aJIJI no;~OTLI KapTIIHLI np1rne,11eM ,Ta~me npiiMep nep110,1111qernoro .H3Me11e111111 TepMoll 
(p11c.4, 5) . .:l1crn~,110BaH11e c11Tyau11ii c rrep110,1111qec1mM11 ·noTenn11aJ1aMt npe;1cTaBJ1neT 1111Tc
pec ~o MHon-,:x pa3,lleir,;x qi11:111Kii,:a qaCTHOCTili <pll311Klf rnep):(oro TCJia, _a 11~ TOJ1b!io'n;{cp11oii · 

,-: <pll311KII. l{;{K Bll,IIHO JI3 cpiii-memm piicyIIK()B. 46. ll 56; c6Jil!lKCI!lle yponneii BJllllleT I/a ll03:.. 
HIIIUIIJIO ITO y CTpJKTYPY. IlOTCHU~~a. :xapaKrep 113~ene1rn~ l(CHTpaJibIIOro CJIOH IIC-;IYllCTHl1· 
TCJICH K c6JIHlKCHHIO .ypo~Hefi, B TO BpCMJI KaK pOJib BTOporo 11-~pCTbCI'O CJIOH B03paCTaCT If 

cTaHOBHTCJI cpaBIJllMOH C OCIIOBHLIM CJIOe?.L :n·oco6emiocTl! JBCJll1'IHJICH TpeTl!H c.imii II ll03· 
HIIK qernepTI,1ll, panee OTCJTCTBOBaBUlllfi; IIoTeHUllaJI Cl!MMeTp11•1e11 n~ Y, rnl{)l{C, HOIIC'llio; 
KaK II rio X. 0TMeTHM, 'IT~--1-IOfiaBJieIIl!e HeC~OJibKIIX OCUllJl~lll:(llll ,B TepMax" IlO'ITII !IC BJ;II/JCT 

.: na IlOB~,l(eH~e iicJTeHl:(llaJia no 6LJcTpoii hepe,_MCHl!OH y. IloTeHQllaJI TaK ·)l(e,. K!iK. II BOll,HO~ble 
· cpynmiim co6cTiieHHhlX _COCTOJIHllfi' napaMeTp11qecofr 33,lta'llf,· m1e10T 'leTK}'IO 11_ep1tO,!lll'leCKYID 
. CTPJKTYPY HO Me,IIJiennoU riepeMeiiHoii X, Ka!{ II CJie,D;OBaJIO Oli(ll,llaTb.113 nepii®riqcrnoro IIOBC--'. 
. ):(elll!H TepMOB'. OcHOBHOH c.riofi l!MC~T MaK~l!MaJihH

0

LI~ 3Haq~H11~; o-rseqa10~11e 11a1160Jib~~MY 
pacxolK,llenmo TepM011, B, TO. Bp.eiirn-mi1{ noCJ1e,11J10i1.1ne cnon. ,11a1oj' pa~Tylf(11fr BHJia,11 n6J111311 

·- 1: ' '. . . - . - \ 
MHIIl!MaJibHOI'O paCCTOJIHIIJI Me)J{,lly Tt;pMaMH. 

•, . : ' ' .,,,. , .. j _ '~ I,.._. . • 

3.1.2 KoHcTpyHpoBaHHe TO'-IHO pemaeMLIX Mo,neneH B no,nxo,ne 
' 

1
; ·.•· _ · ' ·• • • ren&q>aH,na-Jle~HTaHa ,'· ' .•• \ , ~,• 

< ·.'J"-1'- . .,,.' !, :/ \',, '/ , ' : . . 

Bnaqane. pacCMOTJ>HM . ,na116onee. upocTOtt ' Hpl!Mep,':-· B03MQJI{IILJH .· B ._-·. HO):(XO):(C 

re.niqia11,11~-JleB~TaHa, no - cne1npaJI~IIO ~KBH~J~el!THLIH ~OT~ll~Han ( rrpll E > o; p( x_;' k) =;=P : 
(k)) C D_,IIIIHM CBJl3aHHMM COCTOJIHJleM: B nameM rnyqae - C OJJ.l!IIM TepMOM, t:(x) = -11:2(x): 
" · ', '_ . ' .. . . ."',_ -: . o·.,, -- 1 

,ann,MaKCHMam,noro ynponteHiinaa,11aq11 OIIJITI, BLJ6epeM onopnLifi IIO'J;e11u11aJ1 V (y) = 0.1 
To'r,1111 cooTB~CTBy10nian qiyHKl:\HR llocia 3an11meicn Il cJie,IIJIOlf(eM BH,11e: · 
~ ', • /. • ' , . .'.. ' \. ,, • ' :. :, ' ',' • L1 . ' " • 

., ···, f(x;k)'= k~~11:(x)_, 
_. . · k+z11:(~) 

! .- :~i (53) 

. ', 

i 'o;CIO):(a! KaK ?~e,IIJeT Il3 (28), P,(:i::, k) =:2k/:,r =P (k), ,;..e. crreJ{!PllJibHan qiy~m(~H He-, 
npepLIBnorp cne1frpa conna,11aeT co cneHTpaJibnofi .qiynKtinefi cB060,11Horo ,IIBlllHemrn. Tor,11a 

~ ~3 COOTHOillCHl!ii (27); (22)' ~ (24) IIOJiyqaeM BLlpaJHeHHJI ,/\JIil H):(ep OCIIOBIILIX ypaBIICHllii 
. renbqian):(i-JieBHTana . . ' . . ' . 

\ 

I ; qr:~(x; Y, y') ~c2(x) sirrh[11:(x)y] sirrh[11:(x)y/j _· 

... \-: . ·.•_. ' ·. ' . . 11:2(i) , 

'/• , \ \._. : ' ,) '. . ·•. ·_: . 

:!·J<r:JI(x; y, y') = -:;-c2{x )¢(i~(x·):• y· )sinh[11:(x)y']) 
I . . . , . . ( ) . 

K X ·\ 

,, 

• (51) 

(55,) 

H l(llil peryJIJipHi:ix ~em(iH11fr..:k~ TpaeH-rop11nk ~ ~( i;) 

-::~ · · < . , 11:(;)~inh(~(x)y), ··. 
</i(z11:(x),y) = 11:2(x) + 1/2c2(sinh(211:(x)_y)/211:(x) -;- y)" 

7'-- - 1 , ·~ 

I 

:20, i 

' ' 

. ,;' 
._I: 

-· ' 

I -· 

,.\_ 
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· • 0.6 
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4 ,4 . 2 x -· ... • - . _ 
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/ '. I 

7 . : 6 4 ~ ~,<. 
,,, ... '. 

P n_c. · 6. • •. TT0Te111.111aJ1: n co6cTBei111:ur <jJynKUH~ TepMa ( I 11), pacc'l11Tmmh1e n nonxo)le · 
'~enLqia11;a-JlenuTa~a ' . . ' : .· ~' . ' : . : . ' . ' ·, 
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P~c.\ 7:, Il<nellitHa~ (6) H _co6cTBe1111L1c ct,y11i11tH~ ( B,~ ), or'11cqa10111He I1pHQIUltJ:eCI{(iMy HJMe~e~HIO '.:, 
TepMoB (7a) Et(x) ·=.'-(l/4)co.sf2xl-0.6, t"2 (x) = (1/4)cos(2x)- l.2>IloTeu11naJI npe.1.1CTa~Jieu., 
~ !l<>JJM~JIL!IO!,J (6) H ri~pesepnyr<>M. (6')n~OlKCIIHi;1,, . ) . ,, , . , , ' , , . , ' , : . , ·.•. · , . 

\ - • • I , , ; ' ' 

22 

< 
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7 ~5 • _4 X , , ·, .. · _', ··> : 

. ' ' - ·':. ,: '/''.' 
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Har{OHe~,·y11~TJJ~an (56) ~ (55) ~ IIOll;CTaBJIJIJ!;e3JJibTaT B ~~OTHOllI~HIUI (~3), (24}, J]OJiy•ia,ci1 ,; 
B .arirroM·.BRlIC ioornolllenirn lIRH lIBYMeJmoro noT~ruinami V(xiy),:n' )\JIH oriie~a,omnx eMy 
pelllerrnil: npnup0!!3BOJibHOM k C n'apaMeTpuirecRolt 3aBJ1C1!1WCTb!O OT X , . /\ , 

' \ . : ;~ ' . . ' .. ' .•· ,, / 

··v(' ' ) _·2x:(x){y/2- c-2 (:r)x:2 (x)]sinh2(x;(x)y) -..C: 2sinti2(x;(x_)Y) . (' M.) 
, x,y - , . . . . , , · .. 51 
, _ • ., , · [c:2 (x)x:2(x)+:1/2[smh(2x:(x)y)/2x;(x)]:-y)F ·' • 

• I ,. , ' 

:rp( . k ) = sir1 ky ~ c2( x) sinh( x:U )y )[x:(;) cosh(x:(x )y) ~inky '- k s1nh(x:( x )y) cos ky] (~ ) 
· x, ,Y . k_ , k(x:2(x)+k2l[x:2(x)+ l/2c2,(x)(sirih(2x:(x)y)/2x:(x))-j;] 1 • 

08 

·. ' ·,' . . \ ' ' . . ' ' . . ' ·: ' '/ ' . 
3a11aiian B KOIIHpeTIJOM Bl!ll;C 3aBJ1Cl!MOCT.b CIICl{Tpamm,ix xapaRTCplICTlll( OT napaMeTpa, MO" 
'' ' ' ' ' \ { " ' ' 

ll;C1IIIpyeM COOTBCTCTBY!()IJ{He ITOTeHI{HaJI Il pellleHl!JI-IIapaMeTpII'lCCHOH 3all;a'11!. Ha p11cy1mc 
' ,, -· ; , ' . • • •· ' , I \ • •• • ". '- •. ," • - • , . , • ' 

, ,6 IIp!!BCll;eII · IlP!IMep. lIBYMCP,HOro ITOTel!I{f!aJia, C OJIHJIM repMOM,. mBe•raIOll.{CM CHMMCTp11'!-
HOMY n npo3pa'IHOMY no· x noTCHIInaJiy (52),-n coorBeT~TBJIOil{c11 eMy non11oaolt cpymnuiciL 
Or~eTIIM, B ;i,aH~~M cnyqae IIOTCH~l!aJI HC c·l!M1~pTprrqenno ;i,pyroll rrepeMeHIJOll y .. ,, ' . 

'.,,IlprrMepy-~ m-CB.113aIIHhli.'irr co.~TOHIIII:HMII II c'.~oTenurrairoM V (y) f O coo;Bc;·crnycr 
' 1 1 • • ' ' , • I ~, •, , • ' 

'!( ·k)=f (k)Ilm ,k-ix:n(x)'(. i ,, ;,, 
+x,_ • . k+ix:,.;(x)'', 

\' , ' . ,•' ', n . ., ~ , -. ' . k 

r;i,e TCpMhl t'n(x)= -x:;;(x) qnpe)leJIJIIOTCH'npu.pellleHIIII 11IIOI'OI<aHaJihHOfi CllCTCMhl ypaBHC-

'nuil: no MC,'],flC~HhlM rr~p_~MCHHbIM 1!
0 

IIOC~e,ziy1oll{ell ;i,uaioraJil!3ari~II (79).' Jie{,iw na111ICaT\ 
m-qJieHnoe o6o6menue cpopMyJI ( 54) · -; ( 57).· H;i,pa qCHomwro_. ypam1emrn I emcpan11a -, 

''' ' '' '" •'. ,,, .. ,, . ' ' t ' 
Jlem1:raHa (22) .3aIIIllllYTCJI CJIC,'l,y!Oll\IIM o6pa30M: . -1 •. 

' ' 

ctJI(x;y,y_') 
• ·m , ,. ·',, , ., , -- . 

= _;. L c!(x) -;.['.i.n(x), y] ·;![ix:n(x)! ;1]; 
~ n ., 

(60) 

'.'(?1)' ' 

~ m ·- . o ( "" 

I<:Jl(x;y,y') ,= -::-1:C!(x)rp(ix:n(x),,Y) <p [ix:n(x),y']. ' -: (62)'. 
' ' ' l n· 

Ho~Jie 11~~0: rrcn~~h3Yfl o;i,rro u~ ~ooTHOllI~Hrril: o6p.ar~oil: ~;i,aqu .(22) I!JIII. (24), nbJI)''lIIM;p~

. UICHIIJI rp[iKn(at y] ,'],JI/I CBJJ3aIIHhlX COCT~iii'r1ii!: c~(x) = -:-lj:;;( X ), napaMeTpll'1CCRII;3aBIICHiu.lii 
'~T ,'l,llHaMnqeCI(OH rrepeMennoJ.t X '. i ' . ' ' ' . . 

';[i~n(f);y] = f '; [ix:j(x),y]f~;1(x;;), ' (63) 

,. ' . ' .• .. '' . 'i \\ : ·. ·. • , . ' __ :·< 
' . Pn5(x,;y) d: inj +c! 1 ; [ix:~(~),11'] ;·[i~A_x);y']dy'. .. ' ' 

r;i,e .I 

. 3a;eM, no~ciaBJIHJI .II?JIY'ICJIHOe Bhlpru~eITH~ P,~H rp[z'x:n(:! ), y] a <:_OOT;IOllleIIHe,..(62) ;iJIJI n,n;pa . i 
I<rn(x; Y, y') H ,IICI!OJ!b3YJJ COOTHOllICHllJI napaMeTp1I11ernoi!: o6paTHOll 3a;i,a111I (22) ·.--: ·(24), 

_ITOJI)''lIIM B 3aMRIIYTOM aHamiTu11ecROM iiu;i,e BhlpaJI<eHIIJl ;iJiir !IOTCH~llaira II penrem1i!: . , 
. __ :·.a2,', ,: ': _,:, ·-,.. ...:· , . . .. ' 

:_:_2 d ~ lndet IIP(x:'y)JI;. " ·- :. '(64)' 
_ .. Y· .. · ,. r. , -··/ l, \ . '': :· :\ ~- \ . , , 

1 
·, 

¢'(k,y) c_t ¢ [ix:!(x),y]~J~l(j;; yf1y ¢ [i1q~)', ~'] ¢, (~, y')~;_ 
• '11 •. , i . ,, ,, ,. I . ',' : 

, V('.i; y). 

</J(x;k,y) 

.. '\' 

,, 
t 

~-,, 
'·, -~·.;... _; 

/· 

t'_: 

I 

,c __ _ 

-, 1'1icy1101' _7 /lCi1011cTpllpyeT llpll,~Jl:p' ("J;!'HTpa,1hIIO. -➔ lilllllla:1!'l~TIIl,IX 110 6uCTpoii lll'J)<'llt'lll!Oii 
/(Bpiepni,1x IJOTC!ll(lla:10~ 'c: ;;11y:.rn .fr1rnam1. ·1~a1Uli!':liali 1.1 · B 110}\XOJ(C 11ap•ieirno. 'l}~RCfBll

. T<!,lhllh!M Ii IIOIJ!'J(Cl!IHO T<'JHIOIJ 0Ha:i1,flJaeT211' JI(; nepHLIH 6,11111.aiinmii Ii 11y:1io OCIIOBJIOH' c:10ii 

IJ IIOT!'lll(Ha:1e, _a· 6o;icc OT;(a;J('llllhf(; IIO ·y ero ,rpc6Pillm:, Hcc.ie,1011amrn jerliO. l!J>OllCCTII I! 

,.njiep11•1ccm1x lioop;u111a-rax, 1J1,1611pa11 " Ji11•1c·crnc 61,1cT1ioii.•11cp<'l1e11uoii-yro:1,·· 11en,w1moii 

1ioop11u11.aiy' 11 nao6opoT. 

3.2 ·1;:o'IHO pernaeMhIC _MO,neirn _nmi-cttCTC~hl ypaBHeHi:.iH 
. . . . . . ' ' . , . ' ' ~ 

- - ()6paTllilll :Jal(il'la: Jl!l/1 nlCT<'~lhf 1,a;1116pmio•llli,IX ypaBll('l!llii (5) /oCTOIIT 11:1 l!<•c·1,0;11,
l~llX :;ramrn: (;IIJlC)l<!JJ('IJI((; .'i(p) i1aip1iw,1 no u:rnfrTllhlit ;;IIOI'O~;('J;Ul,nt_ a)lli:nny;(all. ;1;1:~('(.: 
HO("CTilllOIJ:1c,1i1w' :1cjujll'liTl1HliU:X 11e'1frc>p11oii; ,:\(.r); II rna.1iipiwH, 'F(.r r ll~l);l'IIIUlil:11,1i1,1x lta-. 

·TJJU I(, a Ta lilliC nlOTH<~TCTl!YIOU\11;. mri·p1111 (ll'llll'llllii: F =' {F,.};. M ~-1~0;1_1,:m11amw Yll)IT ap11~ro: 
l{il!ll16potto•11!01·0 II 1~1·06pa:1<>Ha llllJI ( !) ) 110:;IJO:IIIPT' ll<'Jll~iint -oi> rnc·~·rllld yp_a1Ji1c'•1111n ( 5). Ii cu: 
c-i'chH' 061,rn11011c11111,1x /(lllj>clH'Jl('lflliJaJll,lfhlX ypa1Ji11·1111ii c·:1m1c11;w1111e11 ;ia C'IC'T :➔ <jHj>l'liTIIIJIIOii_' 

·I;<nc111111'am,110B_liaTimnu (I:!).;: (kyu\<:~.Tllllll :;:io 111><•06p11:muamw, MOllil!O np11~1e111m; crn11-· : 
; /(ainm,JC M("J'(J/(I,; Mllorni,a11a;u,11oii 06pin11ilii :1a;ia•111 '){;ff1 ("lj(:;.;:lll,! yp_ilHlll'llllii_{l:J).' ('C:111 11:1: 

IJCCT!la c:oiJTB~TCTHYl~Jf(an df ~lilTJll!l(a JliHTl'll;lllll'.'i'(p) .fl /\illl!ll,f<' 110 t'O("'J'Cl(ill;lllll i\llC",lil><'f'IIOJ'O 
CHCl{Tpa:. lIX .. IJOJIO)l{('mlJIAl 8., 11, IIOJi~mpottHai1 JI.,'. ' ' . 

'Iloc,mm.'i,y :ta/(il'lil /(ill;,ioii CTffl'l;H. ,;("("}J('/(OHillll!P TO•mo fl<'llliH'lll,IX \10;\<'Jl<'ii. IIJ><'i\n'il: . 
1111~1 ai1re6pa11•1c~i;y1~ ·cxcMy pcmc111111 Mll()l'OJiaua;J],JJOii -~i6p,1rnoii aai1a•111 ·a amiafi.rrll'H'("liOl( , ' 

,< - "....... ", ,, ';_, • a - • ,"• ., ' '- ' ' • ,: 

. llf>C/(CTaBJICl!llH; .OCIIOBMBi!JICh · 11a pC:l};JlbTaTaX [ J :J), · [6], [5]. Bua•1aJW, 1irnp;11,:iy1t' T<'Xllllli_\" 

. »1~pii;1<;1c11111,1x 11;1cp, l) on1ie;1i:nttM tti1rn11mi .;11iam1rn•1ec·1;mi u11;w 1iO'i-e11niia;11,n);;o lI,njrnay 
V'(x) 11 OT1Jc•1a·1omfio di MaT1i1111y. pc1if(•1111ii no /(illlllirn pacc<'i11m11 {S'(,,). {Jiu.{/:\}}; 2) 
I lcpei1;1cM :~T: 11i1c;1cTatt111•1urn <jniucit1io11a1111on1 6a:1iH"a ;Ii i1pi•;icrnl!Jl<'IIIIJO 11:1m•11mo1ltfr<ini 

' 0'1'.c.11011 II CJJO!O 6a:mca': ( r1 ); l1CIJOJ11,:1y1(t;6paTIIOC .yi11;'rap11i11• 'np<·~1Gpa~(lBirni1c: ~-fro no:rno-.. 
· 1rnc·1; onpeJJ.enHTL i:epMM II coorneTcToy10ui11e 1.1M cjiyHK1t1111 119pMi1po110K. ;!) lla1;om·u.·;1rno:11.- _. 
'. :;y11 ·aJ1rc6p~H'!eCl[YIO llflOl{~:/(YllY pcm,;111111\1apaM<;TpH•1ec~l·oii o6p,nimn :1a;1a•1 !l.cin jll:)\1';1ii~1 .. 

~\HyMcp111,1ii 110Tc;u111a;111' Jill)cM<'Pll!dcCH~i~111oa1Jc 1j1y11m11111 -:r<'PM<_lll .. :+i-o.':tai11,11yJ',i;1 HJHH\<'-'. 
)J.Ypa IIOJIIIOl'O COl"JlilCOlla11iwro IIOJIY'Jel!HJI· '" "anaill!Tll•l('Cl{O~I ·B~li\C'-/(H.ntepllhlX 'J>C'Ui<;llllii. II 
;IOTCll!{llaJIOIJ.' __ ·". - . ,•.. > . . , , . . .. . ... , . , . - '~ . . . • ... 

,_ :::. · 3i1a1m1,~-i-cp~o1J ll c11y•1ac 111;0:1pa•1\11,1x CHM~w1:1>-~;111i.x mi1:<'111uia:1~ii ·1\<H'.T~nw1110 ;,i:111 o;i110-· ~ 
':m~,i;mro · B~<:CTal!OHJie11 m1 /\By~icpnoro 110Tc11u11a;a ·· 11 rnornPrc'rny1011;11x <'llY p<'1111·1111 ii._- m;c · 

. . ' ,· ' . . ' . ' , . ·, . ' ,j 

. c1m111,1<y,. !(al<. HII/\IIO 11:1 coornom_emrn (10), 11opMHpcrnmi· onpr;11•11rn1,1::1i1a1H'IIIUim1 :lll<'Jll'llii' · 
'ypol!IICii. ·, B 06!,i;lll;J;.i (:1,y•1ac H :talJHCIHlllCTII cir' llld6oj1a)1op~111l<>HOH ll(;(:C"Tillla~:i1rn,wn·lf 

·_ CCMCiic·rao '<jia:1Z>H0~3111J\l8il/lCIITllhlX IIOTl'llllllilJJOH,·, B 'milll<'ll .n1y•liH; ll;lJ)l(;lpOH;ill, HHJIJIJOTc'11 
·. u TOMY • me; 1j1y;1m11111M11 · 1<oop;11111a~:11oii m•11rMc;1111oii · .1· • . 11 p11 ··:•·;:0~1 11ojni 11p;'"'!'' i, 1,1<' 1j1~·i; 1;1u111 . 

, :c;~i1:iaii1,1.c·cooTIJ(rr<:rnym1111111111 .· im,;M 11poHl(aM11 · :1a;1a•111 1j111\rn pou·a,i 11oio fia:111i·a · n)() r~1;>11w.:· 
\1111cA!. (21).C 0;111a1<<> 0111i<;Jl<'J1c1;,w~i,np1111u, 1u1,1.ro11i1Ji11:1;i1(u11.. ;wci;1i1o:i;1;p111an i1p01\<'J\ypa • 
IICOJillo3Hil;jll;l 11 o·l!Jl!'J(CJl<;II IIC .. Jl(l'l'ClljUliWa, 'Tali .llfll>JIIJIIJ!il("I, lll'<;/UIO:ll!a•111oc:ih '.l\~_\"ll<'J>IIOii 

. o6parn~f.i ,'!lil){il'llf .·. Jl · )\llYX l{illlaJ11~11o~i rny•1ac•. ll('l)II PP/(('Jl('II 11:ll"Tl;i 1:irn:1ai'i11a fl '1; II J>Ofl('J(~-poii 
)(Harona;111:1at(ll1t, 'lI{••ir~lilCT .. :➔:l'OTCJ1)' 1 laii '110:nmiy, 0'1<'111, YJl«'>6i•11 j(;IJI. i'H:CJl<'J(OHilllllll -II ·uc~ 

. IIOJll,:lYCTCJI :J/(CCI, /(;1~1 l{Olll'.'ipyi1poiia111111· 11c1ioTOJlldX TO'IIIO. ll<'UlarMJdX-~!Oili·:1di. .· ( ',IP)l\"('T. 
(;){llill{(),·O'rnc·1:wn,,'aa;ia1111e .11:1'1j>H:11p1<•nrnx (0(l(;(jp,;1,,1·n1\ii ·.;;() tnlJH'J\C':1<'111io~1./:,a·,;,;1i_\" ll;JIJ(:-, 
'/(CUUll• IIOJJMHpOHOI( (10:IHOJJJICT ojum:11ia•1110 Rhl;l{'JlliTI, -,ii1n;1i1uii1;1, n:1·,,,;111><'Jlldlll!OJ'O ;'('ll<'iit:rtt,i 

.. :ma11~am:in1;i.ix UO';:CllljHilJ(0~-11•1io11y•111·1~,. IJ an;iJ;UTll;l<·:i·m~M Hll)((' l'O<>T~<·'1rrii_rnim11i· 1wm1;111111.: 
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.' t' 
:._::._. 

\ 

!{al~ :no_ np0,1.Cl!OHCTpllpOBill!O Ha •np1rncpe Cl!~IM~Tpllql!l,IX 6c.1o;p-amaTCJibl!LlX 110 Guctpoii -
" ' "··· . '. ,_ . / ,, . ,/~-

nepc:,1c111roi1 !I0TCHUllaJI0B. 
.'B- - 06O6mc11110M no,1xo,'\e ,<\fapqemm [i3; 5],, _ 1wma onop111,1i1- U0TCHl(Ha,1 

0 • • r • • ' ' ' ' 

V ( X) 1' o, 0CH0BIUJC :,iaTpl1'11111C ypaBifC-llllH 06pari1ofi 3a,11a,m, 
\ . , , 

- ,· ypasi1~nui1 (13), c;ie,ny1omuc:; · .- -
C00TBCTCTBJ!0l!\11C, Cl!CTC~!C/_:.. 

./ - -
" 

K(x, x') ~_Q(x, x') + l{~(x:x")(J(x",x')d;lf= o; - . '({i5!J;:: -

"· 

•• - o -- • d -
V'(x) == V' (x) - 2-f<(x, x), --

• , . - , 1dx - --
-:-.· 

.. ~ l 

(66) 

-, 
,·...,,,..--· 

i'(x: p) ~J:; .(.i,p)?l!'(~, x')• ,'.-c x,nidx' -i (67), 

C11cre:.1a_ypaa11e1ini:t .Ma1;'1CH!'{~ (65) _pelll_~c:rcn.ornoCHTcmuo Marpnq11oro f!.1\pa 060611,e1i-
11oro ·c,'\B-Hra 1((x,x') -~p11 11:.isec111oi1 n;,pe Q(x,x'),.onpc,'\cJIHeMoM .11a1111LIM11 paccemi1rn 
'< ·- . ~ ·- :··: . __ :-- ~ ·_ ' 0 : . ~. ·. >.' --·-. • "\ . . . ·' -: 

S'(p); { Mn, {E,i:} II Sjp), {M_\}, {E}, COOTBCTCTBJIO½(l!Mll Cl1CTC1!C ypaBIIeirnil (13)'c_ no-_ 
• . . '>.; , .. •. \ 0' • 

1cnu11am11I,1M11 Ma1p11uaMn V!(x) nY' (x): 
s • , ' - I ' ~ ::-

. ·-oo .. - ,. < -~ -(· -.: -. '_; ;:_,. 

_QM~~'.f)~_.
2
~ I:F'_(J,~)[S1(p) _:_S'(p)]F'(x',p)~lp/+ --

'::-.,_ .. 

· · N ~ o ·· · · _,···- · O .< ., .:· N o· · -,- ·· o -~- ·- .• ·,-: • ~/ 

+I: F' (x, i~>.)MlF'(x', ii.;.),,-'Lp' (x, i ;;.nJ\ 'F!Sx', i ~>.): 
- >. __ '._ - ' _>. - - 1 - - ' -

(68) 

·o ·' O\ ·.,. · 0 ° "":'---

PelllCHlf/1 Moc-ra !' ,( xl ii.;.) 11 F' (x, i ~>.) CllCTCMhl (13) s Majptt1'eii V' fi) .iJ,OJil!(llhl 6h!Tb 
• • ,,.- • • •·, I ' • ,' , • 0 . . , .,, ,· 0 . , . _ 

B3HThl 11p11311eprHHX CBH3al!HhlXCOCTOHI!l1ii.·E.\, 11 E>., 06cinc·aa,11a<r cV'(-x) H V'Jx),' COOT-:_ 

a'eTCTBCHIIO. --- --~ -•-- - -- - - ' -- --- . ' - - - ·_ . - ' - _- - ' - . -
f>aCO!OTplfM ,'\0CTaT01lJIO llJ)0CTJIO <;l!Tyauino; I{Of,'\a -JICl(OMblll llOTCllljflaJI /W6aBJIHCT '!JC-, 

CR0,1bK0 c~113a11111.rx COCTOJUIIiii, OCTaBJ;Hii ,'\aJ1ii,;1e pac~CJIIll!Jl 11JI;. cireitTpaJibllhl~ xapaRrep;r-:. 
: ti11K11 -11CX~,1\IIOH .:ia,11a•1ii -6c:J '11:JMCIICHl-lli. yq;TLIBiff <pa;{;◊-p113a11u1~ iIOf)M~pbBO'IHb!X MaTpmt 
'st10}1x6,11c M,apqcmw, JIJ!P~ Q(r:-x') M(JmCT 6i,iii, 3aill!Cilll0 Ii'.tt11,11e: ._, -- : ' - . -

(JM ( x, x') 
- ., 

', N . o . . ~ ...... - ;· " .· \. ;;- ·~ , · ... , 

'L F' (x,iK>.)/~ >< I\IF'(x\iK'.x) 
). - - . ' .. , -- - -- -

_, 

·~N".o,··~~-:.o ·,·;,_-.oT:.: o . -- '\: I f ( • -- ) - I ( ,_ . -- ) ,-- I ( ) I ( ') . =-~' L.i X x, ZK.\ >:_<x - X 'U,>, :=x -' X X x_ . ' .\'. ··-- - < -
- (69),. 

'/ 

,_ • • - 0 ·, . ' _. · ,:· ' • ,. , ' .·. .- • . 0 

3,11cc1; iie~;rop pclllCHl1ii x' l{O.M611iiupyeTCH,ll3;MilTp~qll~IX 3JICM~HTOB,,pemeH~1w"-Ci:oc1a-F' c~-, 
::·' ·,·_, . ...:_: ·. ·. ·.· _··; .'· .. :· •..,_ .. .' ~-. ,. 0 . - _/, __ ,< :· '_ 

CTCM1!'ypa1rnc1rnii (13) C 113BCCTHOH llOTCHUHaJILHOH MaTplll\ell, V' (i),.B3HTIJX npll 3HCpruHX, 
< -•-, >.,, ' •••. _, ' • ' ' ' 

"26~ 

-· _E>, __ = ( iK>,.) 2 ,'(06as'.i-rncML!X CBH3allllh!X ,COCTOl!Hllii: 

~, ;, (;, iK;.)
0

>'-=F' (;, i11:,1)jf,\ > UJIIf 
o m· o. 

' ( . ) , -"" F' ( , . ) >. X; x, Z1'>, .= L.., ' ij - x, Z!.>, lj. (70) 
,. j 

On,ientM, ;fro cyi.1M11poilam1e n p~ao;iuTCH- no qucJiy m -RairaJIOB ( TCpl~oa, · B .ITallleM cJiyqae). 
B TaimM )l(C ipanTOp1130BaHi!OM-- Bl!.l(C, Ral{-(69), MOJRHO 3am;caTL 11,11po ypanH~HUfi reJibqJan,11a-' 

jlcBHTaHa QrJI, f.l(C BCl{T0p f>ClllCJillii: {70) ;aMCHi!eTCJI Ha BCI(T~p; -ROTOphl:it ROMfo~Rii:pyeTCH 
--,_-, - - - ---- - - ' - • 0 • - - - - - - -- - '/ 

113 Ma'rpwl!ILIX 3)!CMCIIT0B perymip11ux pelllCHllH <I>' 
. ~ ' ." : . : . ., : ·- .- .. ' . , -

I { 1 (x;f __ ,.>.)>==¢' (x,ii.;.)IC>. >·.'_ (71). 
' .,., \_ . - . ' ,, ~ rr pHDC,1\CM a,1re6pa11qeCRUC -CO0TJIOIIICIIIIH -,1\JIJI -MaTplfil!0fO -11,'\pa o6o6mennoro C,1\BHra 

E(x, x') rro-renp.11aJibHLix ~faTPIIII I! pemennii: [20}, donyqa1om~ec;'1enepb u~ OCHOBIILI; ypa- -

-BIIC!HIH o6paTHofi 3a,11a•m (65) -;(67) Re CJIOJRHee, qeMB 0,1\HORanaJILpoMrnyqae. -MaTpHua -
oprnroIIaJil!3aUll11 :J((x;x') TaK JKe, puc 1i Q(x, x'), npe,11c:raan:1c1a -D BU,1\C CJMMhl qiaI{T0pH30" -

.. aaHJibIX qJieHoB: . 
/ 

· N- _, · - o . . o 

KM(x,x') = -I; fx'(x, it.>.) ><x' (x'; ii.~)I = .c..xn:(x)x' (x'f 
-- - . --- , ii . - . -- --

II .. 
(7?) 

Ka}K,1\bIH<lJICMCHT BCRTOp<i pClllCHllii Ix'( x,'ix:,\) > orrpe,11eJIHeT_CH IlOCJie irn,l(ctaHOBRll (69). n. 
(72) B (65) - - - . - -

,._ N o - - ._ 

lx'(x,:i~>.) >=LI x' (x, iKv) > pv>.1(x): 
··v. 

(73) 
'1· 

, Ilpll 3TO!f-i.iarpH'IHhlC 3JICMCI!TI,I f'v>. (x) ne 3ilBIICHT OT IIH,'\CRCOB Ra.HaJIOB 

I :_,. -_-, .. · ·,-- ; .m-~-- ,°'?" o ,· ·,_._·~', \ ,~ .:___ 
P. ( ) {j ~ f . I '( I • ·) I ( I .. - )d I , v>. x _ = .,v>- + 6},, : x j x , ZKi, x j x_, ZK>, ;x , _ (74) ~ 

- , .... J • . . ·' • ' , 
·_! 

Tor,11a -

. o T. _-, o, .. 

j · - K(x,x')~.-:'.l (x)l1- 1(x)x'(x'), 
·. ,. 

llJill'B MaTpHqnoll: 3aIIUCil -:-
-..,-· 

"· -. ·, " ~- o, . ".> -,.•:...1 .. o, ·:_- ,--... 
I<;j(x,x) =-:- L.., X; (x, ZKv)Pv>. (x),.x i(x, ZK>,). 

vA. . ., 

'--

(75). 

< J{aK cireizycr H; COOTHOII!CHll!I -( 66 ), ( fi7) ,-6a~r:.;anoa2iwr 'noTCHUila.~hH~ MllTpll!I~ _H pelIICilllJI 
-- M.oc-ra' np1UII06LIX IlMIIyJihcax p 3aill!CJ.!Ba!OTCJI B llH,1\C , . -- .- - - , . '- -- -- . ·: -iv < -'. 

- -- - - , - - - - . \ < - . --

. . -- 0 , _.- -d c,T - , _ ·- . - 0 . , :x'(x) =V' (x)_;f 2 dx (x' - (x)f-1_(x)x'}x)),; 
1 .. 

:~/(76) 

,- / • ·; -· O I ' • :: ·. o,r ' -I , /~ ~•/ I ; I : ; .• :· I: ' 

P±(x,_p) =~± (x~p)~ x: (x)l\_(:r,);J, -_X _(~)F±J~,p)dx;>·--:-

27 



,· 

i \ 
"'. - - / I - _. - . - . • 

Ananonrqen BhlBo,n cooTHoIIIeHlfn (76), (77) npn c,nnnre yponuefi, ocymccrnnJieMOM n 3a_na,iax · 

C pa3HhlMll ~OTeHitll~JlbHhlMH l,!aTp.inaMH1/(x). ll V (x). CooTHoidemrn ,llJIJ! Ql\-!11 c/n (69), 
a Ta~JI{e ,llJIJI J(M ii ]{r.'1 (72) B 3TO~I cnyqae 3ilJIIICI,JlJaIOTCJI C BnPilfTaH:ii·ei.1 eti\~ OJIHOH cyM~ILI 

~ _· , _ . . ,' . ~ - - 0 0 ,. 

cparnop113onaiIIIhlX cnaraeMhlX, orrpe,neJIJieMnIX cm_:1npaJibHhlMI'! xapaRTepHCTl'!Ram, {I.\, r;, .\} 
' ' ' ~· 0 . . \ ;, .. : ' . 

11cxo.i{Hon noTennuamHon MaTpllIIhl V' (xJ, 
B03npall(MC7 I{ npe,ncTaBJieIIll!O IIO,llBl!JI{IIOPQ penepa 11f'(x,y) >, IIOJIYtJac_1'1 CJ!C,llJIOIIU!e 

COOTIIOIIIeIIllJI: 

; , ' . ' C. 0 _- _ .• - • d--- ' I • 

4v(x) = V(x}- V{x) = -2U-1(x)dxK(x,x)U(x). _ (78) 

Ernu 6a3HCHhle' cpyIII(Ill'!ll-'rrap)lMeTp~'IeCROH 3a,n:atJtt_ '3apaHee He 1'!3BeCTHbl, TO nocne onpe
,neneH.iJI noTeirnuaJibHofi MilTPHIIhl V'( x) == U( x )hf ( x )U~1 ( x) _If pe111e1mti x' C11cTeM1,1. ( 13) 
no o6hltJHhlM-HJII'! o6o6meHHhlM MHoronanaJI~IlbIM cpopidynaM !'cmcpan,na - JlcsHTa11~1 --:- Map'. 
qeimo (65)/ (67) nail:~eM 6HJIORaJibHhlH ouepaTop nepenoca U(x) I'! i~p!,!hl [(x) llpe3yJII,TaTc-. 
p~IIIenu,JI anrc6pau::iecRoil: 3a_naqu 11a _co6crneHHhle 31iaqenun: [13] -· · · · · ' 

- -;,(;)U(;)~U(x)V'(x)=U(;)i(;).·· - : (79) 
, ' 

8TO CIIOC06Haxoii<_n~~llJITepMOB ll3 p~IIIeIUIJI Mil
0

0PORaH~JlblIOH-06paTI10H 3~.QatJH, a He IIpJI~ 

M?H JI~ peII~pHoro ypaiiHeIIl'!JI (14). 3mrnlle U(x) II03BOJIR~T BOCCTaH~Bl'!Tb no cpopMyJI~l.; 
(6) u(l2) TaJ(JKe MaTpuny' _ ::icpcjieKT1-1B11oro iieKTopa-noTe111.11-1ana, orneTcTBettttoro 3a noimnett1-1e 

\ . '·, ',.. - ,. , : ., __ . ,. ' ' ·_' . 
-~OTeIIIIllaJia, 3aBJICJIIIIero_ OT CROpOCTll, 
I _ _., _i 

'3.3 ,hnyM~PHLie T09:.;~•pemae~Lie Mo,n:enii, ~onyqe~HLie B cornacoeamioH, - - . 

'_ ':" 

UOCTaHOBKe' 

IIom3JHCb ll3JIOJiiennofi BhlIIIe T~XHl!Rofi -~hlpo~,ne1111hlx JI,nep; npirne,neM npHMep- a11anI1-
TlltJecRoro MOl];enriponamrn ,nByMepHofi 3a.1J;atJ11, IlOJiyqeJIHhlH iipu aiiaJIHTllq~CROM peme111-1'i-i. 
Cl!cTeMhl Me,nJieHHhlx ypanHenun H napaMeTpuqeCl{ofi ~a,naqJI. B neJIJix ~aRCIIMani.noro ynpo
meHirn B -Ka'!eCTBe.,onopHoro IIOTe_HIIHaJia npn BOCCTaHOBJieHl!ll MaTplfIIbl JI0TCHIIJiaJiblIOro 

,- I ' • -. , • 0/ \ ' , --:_ ' . ' ' • ' 

~3~llMO,llCHCTBHJI V' ( X) B03bMeM V '(x) = 0. - .l(mr 6e3oTp-alliaTeJibHhlX -no\:~111\llilJIOB -IIO Me
· ,nneirnofir1epeMeHHOH B QM (x, x') OCTaeTCJI Jlllllib cyMMa no· CBH3a,IIUI,IM C0CTOJillllJIM 

~ . - - - ' N ,' ·• • : , - , - - ', ' \ .-- . _:, / 

_Q;i(x,x') =: Lexp(-;-~7xhS;exp(....:r;,;x). (~O) 
-. ;,. ' ,-

, ' ,, ; _, '. \ . ' - '- ' ·\ 

'lfa COOTHOIIICHllH_ (75), (76);u- (77) JierKO rron/qlfTI, HBHhlH Bll,ll µJIJI MaTpFiqIII,JX 3JleMellTOB 
IIOT~llllllil.Jla u pemeHl!H, eCJill IIpllIIJITJ,'BO BHIIMaHl!e, 'ITO n ,naJIHOM cnyqae BhlpaJKenne (70) 
nepelillIIICTCJI B oqeHb npOCTOH tjiopMe 

,_,.; .. '.-·· .. , ____ ,.· - _,,,.,. \-·-

;_~,- ._:~·~ . m ~'0, ·. - ·, -~:- . ,\- . ~- ::r ·, -'), 
Xi (x, zr;,.\) = L F ii (x, zr;,.\)'Y; = exp(-r;,; x),;,. (81) 

,,,, j --- ··- ·- . '·. 

I . 

IIOCROJlb~Y pememrn Mocia .nepeXO,n:HT B peruerrllJI CB06o,nnoro: pacnpcicTpan~lll!JI 
' ,. . .- / . - . " - . --

,. F\; (x; iK;,.) = binJ ~~p(-;-r;,Jx)·: 
"-· 

. . ' 

28 . 

...... ~ .... ~=•=,--~,~--~"o-~...,,,.,..,• 

Y•lllTl,!!Ji!-11 cci~TJIOIIICi'111c (81) B (76} nupa;KCIIIIP i\:111 !IOTCIII[l1a,1a \/' nepenmlleTCJI B c~1e,1yc 
··-1011,c1i'1m110~1 HHJte: .. •:., · 

l'i\C 

I ' - ~I ~ . . ) -I ( ) \ .( \ . ) 
\~j(.r).==2-l L./'Xp(-li;'.r 1rP I J' lj exp ..:::,-;j.r, 
. - ~ ( ;r v.\ .. , ' . v. _,, -. ·. -· 

, ·- ·. ·._ m ·:·, 1%,1)>-··-. . ·.. . --\:, . .__.. 
P •. 1 = 8;,.1 -f-'•L · . 1 exp(-(,-;i' + "'J•);r). 

- - -~ .. \ . ·: j'. hJ, .+ --~j, '-,. . ... , . - _, ~ "~ 

(i:l2) -

. ();·iiim;•IIIMC/1 piln:l10Tp;:;ll!Cll llplnt<'pa "npmpa•lllblX .. IIOTClll(ll~;!l,llblX ~laTpllltC ;1Hp!ll !iii· 

. na;iamt B H0)\X0)l(' 'i\l;1p1H'IJ!i0 i.j = I. 2. -11:i ll!lOl[('J\q>hi.m1arona;1113al[Hll (7!Jf IIOT<;IIUlta:ll.- ,_ 
uoii M.tTfHll(LI v: ' u-: 1 (.r) \ 1'(.r )U(.r) ~ £(.r)no:1y 11~<'M U{.r): [(.r) 11' 8(:r): -- . 

_ U(:;.)~ ( n>:~8(.1·) : .,~118(.r)) 
- - -c-'111b(.r) co.sli(.rl : 

l')tC 

li(J·)'. =·J:t/~·')d.r'. 
,;r_-- . . 

vb ~TH~cooT1101iie1111ii cJ1c;i:yc:r, 

' ( l'1 co.,28 +[2,si,!2/i -· ([, -.-.[z)C<>:•8.,in8). 
_ ( CJ - C2)co.s/i.s1118 _ CJ.:SIIZ 28 +fzrn.s28 - _ 

. - -. . " 

-B pc:1yJII,TaTC HA!ccM 

(
'l'i'1 
- \-~!-

: - ----:'. ·:wJ1(.;) 
tg28(x)= V' ( :) -''V' (·) 

, 2\'~1 (.r) . 
. '>'( ·r) .:.. - - ) •· ( ) . -IIJIH -'111-:''. ·_.-:- f.1(.r .:....,2 .r. 

____ .--:c - ·- _11 :1 22 :r: 

/(x:): = i;1(.1:)+Y;X1:)' .i.i,r;h:) : 
,I - . - . 2 - ·, + -2<( )' .- · ; __ , __ ;: ; \SIT/. O :r 

c (. ). V'. (- r) ·+ V' ,, ) 
'-'2 :r = 11 . , - l2\ .r 
. - - 2 -

v;z(,r)' 
.,i1128(.i·). 

(K:l) 

(SI). 

(K:i) 

)~Jin soi:c-ra11ottJ1c111111 ';1»yMcpnori> 11orcm,11_a11a V(x)' 11a_HTopin1 :Hilll(l_llO Cll('J,Tjia:11,111,rn 
)\alllll,1_1! .{ £;( x), ,;(x)}, Jrnn111o_utHMC"I! c!>Ylll!l\HIIMH i.iCJtJJ{'IIIIOii IW!H'll<'II.HliH /.11~1w_;11;:i_,:r11 llil, 
paMcTp11•iec·Hy10.06pan1y10 :ia1ta•1y (22) ~ (2·1 )7io· noccT,111on;1Pm110 \/ ( .r; !I) ii ~\U: y) Jtii11 

61,1c~po,ro•)t~IlilMH;ICCl{O_I'O ypa~11e1mi1 ,(2) H/111 ( 1·1) npH· Hall{/tOll <jH1Hci1potta1111oll :11d1;l('llllll 
-:i.- ripH-_aT<;M-JtJin napaM()TPH'l('CHoro·sei.-iciicrna 06parni.1x :1a,wi, T<'Xlll!l,aoaprna111rnni11~· -

11oic111111a;10ii, pa:1)(;)JII,I (:!:!.I), (:l.1.2), 110:moJI/ICT B -i,~110M ·a1ia;111rn•1p1:1m:ii »11JiP 1;01inpy1F 
·- !>OH_aTI,_ J>C)_U!Cl!MII -'lj,(:r; :i,) 1-1 IIOTCliltHaJI _ V(;i:, JI) B pa1i11ax IIOCJl('/\OHaTeJlhlforo ·11o}v:.:w1 a;u1a: 
- 6a;rH'ICCROI'O npC)\CTaHi1c111rn. . - . ~ . -· . . -_ . ... . . 

Ila pttcyu1(aX (8a)--(8;i) i'1pc1tCTaBJICII npmiwp _('aMOCOl'Jl~(-()Hi\1111();.0 illlilJIIITll'l<'Cli0l'O J;('. 
_ me11H11 _ 110;111ol1_ :ia1ta•m JtJll!~_1ici-rc111,11'ana • 11po:1pa•111or? HaH _ 11<> M<'/tJl!'ifJl<>ll, , nu; : 11' no {i1,j •. 

·scTpoii·ucpcMcuni.iM. 06c :ia;1a1111 :pcmeni. -» MOJ\11cjrn11ttpona1111 i.1x-:-11011xo;1ax ~lap_11P11Ho, ;1:111 
. .I\HyxHallaJ!~,iioii etti:n~~11.iy1iaBIICI1llii If .1iapaMPTJ>l1'ICCH<;n1 ypa»1i;·111111 ·lllp<'Jtll'1t'rq>a, 11 .. ~:. 
· i:J1C,t)'CTCJI c~cTc;1a c JtHyM11 ·rn1i:1,i1111hlhIH -c;>/rn1111111i'~111. }l1;1, H1,16ji(111111dx ·:111a1;1·1111li · 1ii11\",i,' 
Mcj-111~: -~ncprnH CB/1:li~lllhlX ·~·oc:i~1111HH 8, /= -CL~; F:2 = _: I I; IIX 1mi>mq;OBOli , .. (,;'}: 
,: =;; I,,; = ~. ,; .;= 0.5, ,l ,='[L21 _ _:_ Haiinena 6eJ0TpalKa_TCJibllilll .llOTeHiU1aJ1~1laJI MaTp11ua, 

- . . · .. ,; ,, ·, ,' .:; ,, ,·; ,_- . - ~-, 
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Pi1c. 8. Tlp11Mep caMocornacoaa1111oro ao·ccTaHoBJicnHn .I\BJMep11oro im:reiuuiana, 6e30TpamaTen1,-
\ .'/ 11oro IIO o6eirn miop.l\H!IaTllldM ncpeMCHIIL!M H ciudMCTpH'Ji1oro uo ya" CIIJIY BL!6opa HOJ)MHpOBOK'.B 

s1i,l\e ( 40): (a)9neMellTLl 6c3oTpamaTeJILiio.u' iioTe111111aJ1LHOH lliaTpHiiLI;.-(6) TepMLI, paccquTa.HIILle 
I!O qiopMyne (84); (a) b(x); nony<iem1oe C HCilOJIL30BaH11eM'¢opMyJ1 (83); (r) Ma~plil{!Ih!e aneMe!ITLl .. / 
U(x), Uu(x) - nepxmrn Rpl!BaJij (.!\) BCRTOpHL!il llOTeHl(l!aJI A12(x); (e),l\BJMepm,1tt noien~;a.Ji H 
(m,3) ,COOTBeTCTBYIOll(lle eMy nopMJ:IpOBaH11Lle .<iiYIIRl(IIII Tep MOB., . 
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:meMeurn KoTopoll: V{1 (x ), i~'2(x }, V{1 (x) ==. V{z(x ), V{2(x) rpacpw1ec1i11, npe.11cTaa.foiu,r Ha p11-

_:,_---cyHKe 8a, PaCC'!IITaHH!.le C 11·0MOll.lhlO npoue.11yp1,1_ .IIHaro11aJI113al.{lll! (85) TCpMhl l'1(x),E2(x) 
I r , . _, , , . , . 

mo6pmKeHhl Ha pHcym,c 86. Ha pucy_1me, Sa npe.11cTaBJieH cpa3oa11ll: cjJaKTop o(x), axo-

. ./Ulll(l!ll: B orrpe,neJieHHC .!>!aTpHUhl .llllarimaJIH3al(HH.U(x) (83) (pllc. Sr). Ha j)11Cj!H!{C. 8.11· 

. ~3o6paJKeH BCHTOpHI,rll: IlOTeH!.(Ha.rr' A ( X) 11,_Hai(oHel(, Ha· pnc ... 8e, 'Sm, 83, npc,n;cTaMC!lb! .llBy

MCpHhlll: noTeininaJI n coorneTcrny10ll.(He ei:1.Y BOJIHoni.ie :cpyiml.(1111 :rdpMoB: · CHMMCTp1PiH11il . 

, 6e30TpaJRaTc,11HLiil no y rnJTem.cua:i HMeeT, 1,an ·Ml,lym~ 11orn11 yii11.11eT1, 113 npe.rihl.llYil(HX npn: ·: · 
. ' . . ,· ' ' .. ·. ' f. . . ' . . . -. . . ' i 

. McpoB; IfeKOTQpyIO CTPYHTYPY no y: OCHOBIIOll: CJioll: n IICCllOJib!{O cna6ux 61,1cTpo 3aTyxaIO!l(l!X 

CJIOCB. I1HTepeCHo IIOBC,'lem1e cpaKTopa b( X ), 'K0Top11ll:; KaH {)J(a3LIBaeTC'JI; ,IIMCCT 'uec![OJI!,J{O . 

. MaKCHMa,'!bHhlX .3Ha'JeHIIH, lll!Kil.l{. He CBJ13a!{Hh!X C npo6JICMOH riep.cce>iemm'ypoBHCJ1 JiaH,nay 

[21]. Hp~CTOH aH'a,m!3 cj)opMJ,'Ibl (84) llO)(cl3h!BaCT, 'ITO' b(x) ,'IOCTHr~er"'cBoero MaKCHMaJl1,-. ' "· . / , \ . , . . . . ·, . 
H0:0'3!Ia'H;HllJI He TOJI1J(O_ rrpn c6nmRCHIUI TCpMoB, 1!0 .n KOfl{a 2V{i(x) == (E1(x) c-:E2(x)) 
m160 KO~.lla 2V{1(x) == (V{1(x) - V{~(x)) nnnY{1(x).== V{i(x). CoBepmeH110,oqeBn,1111C> K~H 

reHepnponaT1 TO'JIIO 'pemaeMLie 'MO,/leJII! Ha OCl!OBC IIO,'IXO;'!a feJibq>aII,!la ,.:. JfoBnTaHa n.ua: 
• • • • ' - • •• • !:,_.,.... ... • ' • '-_-"r • , • • 

paMeTpntJeCKoil o6parnoll: 3a)latJn 'Kirn Ji no.llXO)le f'emcpaH.lla ::. JleBJnaua, ·wwn MapqemiO. . 
Bhl6op 3ilBl!Cl!T OT RO!!l{peTiI~ll: '3a,1atJ11. ,·-- , , , . 

--~ 

\ 

4. · 3aRJIIO•iemrn 

B pai1Rax o6paTHOH 3'a).(a'JH' B a,l.(11a6aTl!~CCROM npe,1\cTaBJICHl!W KOl!CTpynpyeTCJI PR.ll. 

· TO'JHO pemae~Li:x: .ll.Byll!epnhlx MO.lle,1en. IIpnae,!le1rn;HeK0Top~e 11p1rnephi T01111~ pemaeMLIX 

MO,!le.rrei1 Ha OCHOBe :paaauBa:eMoii: Te:X:mrnn 6aprMaiIOBCKHX _IIOTeHnna'noB )'.{JIH1IIapaMerpn;1e

CKOrn c-~Meiicrna 06parn11x 3/l,'la'J ll' }I)IJI 'CHCTeii ypaBHCHllil C KOBapnaHTHOH np0113BO,'IHOil 
' ' \ ' ' . • - ' ' I' ' ' • 

Kai{ Ilplll!XCOrJiaCOBiH!HOM pememm B °uocne.zioaaTeJibflOM IT0,1\XO)le; TaK U Ha OCHOBe TOJI1KO' 

napaMeTp!!'Iecimii '~6paTHoil 3a'.zia<in, upe).(c~aBJIJil<)ll.(eH CaMOCTORTeJI1m.iH ,llHTepec. 'C !IC· •. 

. ' IIOJI~30HaHl!CM cj>opMaJil!3Ma o6paTHOH;3aiwrn B .IIO,!lXO,'lax rem;qia1ma - JleBH~ai;a I; Map~: 
' ', ,. . J,' ·;' . ; ,, . . ·,' ' . . .• ' . ·. .• .. . 

'Jel!KO anaJI1'13UpyIOTCJI pa3,'lll'J!lble_cnTyal(nll;HaR_c-IIep110,'lu'JeCHOli'CTPYKTypoi1 TeplljOB, TaK, 

' ' ll ~6bl)Il!Or~ auaJil!Tll'Jt!C)(Oro IIOBe)leHH.R: TepMOB. OTieB]f.ll:HO, 'ITO ~6parnan 3a;aqa B a,l.(l!a-
\. .• ' , . . • :· . - ! '~~·. ~ --: . . • 1 • . ~. . '- -

6aTn'IeC_KOM 110,'IXO,/le. OTKpbrnaeT Iie _ TOJI!,Ki'.) I111!pom1e B03~0JRHOCTll KOHCTpynp,oBa!Il!JI TO'IIIO , 

peuiaeMi:ix MO,'leJieil ; rrpocT-paHCTBe HeCKOJihRl!X 'll3Mep,eHIIH N 2- 2; HO I! ITOCJIJllil!T J,'I06Hb!M 

arruapaTOM llCCJie,'IOB~Hll/l pa~Jil!.i'H11x cj)II3lltJecm1x .rrpo6JieM, B 'JaCTIIOC'J;'.11, ~p~6JieMLI_IIepe

cetJem~H ypoaHell: n r~o~eTpn~ec·prx acrreKTO~ Teopnn pacceJ11rnn, B03~rnRaIO,Il(l!X a_ cJio,}l~HhlX 

,l.(llllaMJl'!CCKHX5ncTeMaX,' /, ... _-. . • _· .,·.: .·:. :, · ·;, i · .. ·. ·. · ·· .. 
· AarnpLI 6naro)],apHLI JjjOH.llY Gopoca 3a cjrnua11c0By10 IIOMepJRKyjrR_aHn,1 No.NK8000 n · 

No.NK8300):. . - . - -- . , . . , . . . .. . . / -
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