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EqmMOB f.B, P2 - 10664 

CHllbHaSI CBH3b B KB8HTOBO:i1: TeopHH nonSI C HenoKanbHbIM 

HenonHHOMKanhHbIM B388MOAeiicraueM 

B KB8HTbBOfi: Teopuu OAHOKOMilOH8HTHOrO nonR ¢,(_x) ·c HenoKanbHbIM 

nenonHHOMH8llbHbIM B38HMOAeiiCTBHeM f 1= gU(<p(x)), KOrJ:lS npH"IHHHSSI 

<j,yHKUHll orpaHHqeaa a eBKnHuoaoli o6nacTH O .,;.D0 (x~:;; D c<Ol < - H 
<j,yHKUHll U(¢,) orpaHHqeHa npR aemecTaeRHbIX ¢,, nonyqeao npeucTaaneHHe 
llllSI MaTpl:PIHbIX 3.neMeHTOB s. -MaTpHUhl B eaKnunoaoa o6naCTH HMIIynhCHhlX 

nep0MeHHhlX npu mo6bIX KOHCT8HT8X CBSl3H g •. noKa38HO, 'ITO nayxroqf3qHaSI 
¢,yHKUBSI fpHHa orpaHH'l:1888 B ¢,H3Hll8CKO:i1: o6nacre uMilynhCHbIX nepeMeHHbIX. 

Pa6oTa abmonae11a a na5opaTopRH TeopeTHqecxoil <j,H3HKH {)IHIH. 

IlpenpBHT O61,e,11BBeBBOro BBCTBTYT& JI,llepawx accne.llOB&BBI. Jty6aa 1977 

Efimov G,V. 
P2 - 10664 

Strong Coupling in the Quantum Field Theory 
with a Nonlocal Nonpolynomial Interaction 

In the relativistic quantum field theory the repre
sentation for the S -matrix elements is obtained for any 
coupling constants gin the case of one-component scalar 
field¢,(~ with nonlocal·n~npolynomial interaction 
f

1
(¢,) -gU(¢,) when the causal function is ·bounded ·in 

the Euclidean region O $ D
0
(xi;l .,;_ D0 (0) < - · and function 

IU(a)I $ 1 for real a. It is• proved that the two-point 
Green function is bounded in the physical region of momen
ta variable p2. 

The investigation has been performed at the Labora
tory of Theoretical Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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§I. BBeneHHe. IlocTaHOBRa sap;aGH 

Buxo~ sa paMRH T8OpHH BO3MYJll8HHH B RBaHTOBOll T8OpHH IlOJifI 

npe~CTaBM8T rRaBHyD sa,na-gy, C!OJill{Yll Ha IlOB8CTRe .In!SI TeOpHH 

3R8M8HTapHUX qacTH~. CyMMHpOBaHHe pa3.JlllGHUX RJUlCCOB ~Harpa.MM 

~eAHMaHa He pemaeT sa,naqn, IlOCRORnRY H8H3B8CT8H xapaRTep IlOBe

~eH.rur IlOJU¥lX aMilJIBTY~ npH 6onnmHX ROHCTaHTaX CBR3H H.Jlll 6onnlliHX 

aHepr.rurx .llJif! mo6ux paccMa.TpHBaeMux B HacTomnee BpeMR: narpaaim:a

HOB E3amlO'A8ACTBM.4 

B .rtaHHOH pa6oTe MU IIOJiy'lliM npe'ACTaBneHHe MaTpHqHUX aneMeHTOB 

s -MaTpH~ npH npOHSBORnHUX ROHCTaHTaX CBR3H B KBaHTOBOll T8O

pHH ITOM C HenOKaJinHHM B3aHMO'A8liCTBH8M .]lJif! H8IlOJillHOMHa.JinHLIX Jm

rpaHJK.HaHOB BSaHMO'AeficTB.rur. KpoMe Toro, Mil noKageM, qTo npn 6onn

mnx 8H8p!'MX .ItBYXToqeqHaJI (pyHKUHJI rpHHa orpaanqeHa. 3TOT BUEO'A 

oqeBH,nHl:lM o6pa3OM pacnpOCTpaHlI8TCJ! H Ha mo6ue 'APYrHe aMil.JlllTY.UU. 

PaHee (cM. /I/) 6uno 'AOKa3aHO, qTo B paccMaTpHBaeMOll MO'A8.Jlll 

s -uarpnna KOHeqHa, YHHTapHa H npnqfilIHa B RalR,ItOM IlOplJ.ltKe Teo

PHH BO3MYJll8HHll, TaKHM o6pa30M, B 'AaHHOll pa6oTe IlOKasaHO, qTo 

.]lJif! IlOCTpOeHHOll MO~enll pe.JIR:THBHCTCRH KOBapHaHTHOll TeOpHH nonn 

noJ1Harr S-MaTpn~ YHHTapHa npn JLI06ux KOHCTaHTax CBR3H Hee 

MaTpHqHUe aReMeHTU orpaHnqeHU npn 6onnmHx aHeprrurx. 
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By.neM paCCMa.TpHEaTI, TeOpHD O,IJ;FIOROMllOHeHTHOro CltaJllipHoro 

llOJifl ~(.x) • OilHCUEaeMoro IlJlOTHOCUD JiarpallDa.Ha B38l'IMO,ltettcT

BM 

o/(.x) =} <j{~J(a-m1<f(:i.) + J [J(l({o)<f{x;}. · (I.I) 

3,neCI, J - KOHCTaHTa CEJI3H. 'eyHRUIDI ?J(cp). OilHCl,IBaDUalI B3aHMo

,neiicTBHe, Be~ecraeaaa, a.Ha..JIHTHqHa B HeROTOpott OKpeCTHOCT~ BemecT

EeHHOH OCH H TaKOEa, qro 

/1'\C{.:X )U(cp)I= 1 , 
'f'E: II? 

U(<f)= Jdf U(pJei~<f. 
-~ 

HH11te oy,neM paccMaTpHBaTI, ,nEa BH,na IPYHRUHil= 

(a) .. U{ Cf}= - V-(-<f) - HetJeTHHe, 

(6) TJ( 'f')-= V(-'f) - tJeTHUe. 

(I.2) 

By,neM TaRlle CtJHT8.TI,, tJTO U{qi)~o IlpH Cf~ 0. IlpHBe,neM IlpHMepu 

EO3MOIKHHX !pYHRUmi U( If) : 
2 

3 -r 'f' e , 
2 <:L- f -r Y's-

{ f -t- 'f2J2 ' . <t f' I ( /+'f'z/J ll T •~• 

One par op K {CJ) E (I. I) JIBMeTCJI HeJioKSJII,HliM n TaRoE, tJTo 

K(z} ~ ueJIM aHanMTntJeCKM qJyHKUHJI HeRoToporo nopsI.nRa f~t 
E KOM1IJI8RCHOH z -IIJIOCROCTH, YOl:lEaJlllaR: ,,ltOCTaTOtJHO O1:lCTpo npH 

2 
Z=K➔ - 00 (B eBKJIH,nOEOM HanpaE11eHHH). 

Bee Bonpocu, CM38HHHe C KEaHTOBaHHeM CHCTeM!l, OllHCUBaeMoil 

11arpaH:a:llaHOM (I.I), H IlOCTpoemrnM s·-MaTpH~, ROH8tJHOH 1 Yfilf

TapiJott H npuq1mHoil B Ral!,ltOM IlOp!l.n;Ke TeopHH EO3MYmemnt, H3JIOllteHU 

E /I/. 
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s -MaTpHna, RaK !pYHRUHOHaJI OT CRa.JVIpHoro IlOJVI !f(x) • sa

IlHCHBaeTC/i E eBKJIH,IJ;OEOtt MeTpHRe c11e.nynuHM oopasoM: 

S[ct] == 

= e:r;i{I Jfax,d,,j){:r,-x.~:,),'f(x.J <V/f /JPx V{y>pJ) j 
(I.3) 

ll IlOIIBMaeTCJI RaK pas11OJteHHe no ROHCTaHTe CEJI3H J . 
3,necI, J)P"t-Xi) - HeJIOKaJll,HWI llPHtJHHHrut ipyHRUHJI E eBRJIH

,!tOBO~ M8TPHKe: 

lJ(~-XzJ = <f(.x,J ff(~J = k{o}<f(x,J- l<(o)<ffXzJ = 
H I{ . (I.4) f/2 -/1<{.x;-:X,J 

= _J_.JJk [K(-K1 e _ _f_ ;;: ."" Kl -,-«r~~,.J 
(21r/' K'+n,2. -{21r)1/'c/K })~Jf ' . 

r.ne Bee HHTerpupoEamm: npOEO,!tJITCH no 8ERJm,no:ey K -npoCTpaHCTEy • 

~ '])(:x.) Y.ItOEJieTEOp!leT YCJIOB.l!HM: 

(a) J)(:x) - J!emeCTJeHHM, IlOJIOl\lIT8JII,H8JI <pyHm:um ' . 

Co) 'J){o) < CX) ,, 
(I.5) 

(B) 1)(,l) ~ o .. 

B npe,ncTaEJieHnH (I.3) S -MaTpHua co,nepimT O6'.l>eMH!le pacxo

,Itll'MOCTH, CEJi3aHHlle C TpaHCJIJIUHOHHOtt HHBapHaHTHOCTI,D TeopnH. Ilo

BTOMY E (I.3) BBe,neM l!HTerpHpo:eruum no ROHeqHO1.iy oOMMY V (MU 

oy.neM CtJHTan, tJTo aTo map pa,neyca L , TaR tJTo J/=
2
ln_1i~ ). 

KpoMe Toro, HaM oy~eT y,nooao EBeCTH IPYHRUHD • 

nv. ) (jt --v -1'1(:x 
o</(~ = ~ crl( ZJ{1<ye 

Ta.Ryl), tJTO {21!) ' (I.6) 

7){~1-Xz.}= h 0r~-1;R¥;-Xz). 
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Oupe,ne.IDIM .na,ree qJYH:ITTJ;HD 

.l)v (x,,x1.) ·= f cl; 2J(:x,-;}2>y---xz), 
V 

npH aToM npH V ➔ = 
(I.?) 

.lJv-(:x,,:xi.) = JJ(.x,-x,.J + O(e,:xpf ~n1t.v4j), er.a> 
-n,,/;i 

TIOCKOJU,ey ])(:x_)...,.e IIpH :xi.? c:,Q • 

Tor.na peryJillpHSOBa.HHB.li S -Ma.Tpmr,a MOll.e'l' 6HT:& rrpe,nCTaBJieHa 

ll BH.I{e 

Sv[J,r] = 

==ex;;/ff/Jx,cl~ ]>v(x;J:r,_)J; s: Ji Jex;fjfaxl7/<ft:c;}j<r.9) 
l'V ~) (f(~J luv 

Pim TeopHH B08MYilleHHH .1tJllI s -Ma.TpH~ (I.9) 3aIIHCHBaeTCSI TaK: 

(),-. . ,7 ~ 8~ u D {;, ~ 1"/3,'fA) .7: ~ 1J.<t(x.; 
, .. \, V,r; ·= ~ -;J")a:x,.1axyf, lf(/3,)f ·--}~.JJ{j,.)e )C 

V V -= -~ 
,, (I.IO) 

1 f!:(f { 2
1? ft, ~(~·,X])/3j j · 

l,J -.f 

BBe,neM o6oaHal¾eHlm . tnzn 1.,,. ) ,•a ,r-
. ~ - -2{- .ui,( ... ,X lr{f1:X.} Jr = j-1:,c /df3 U(f J e . e , 

V V -= CI.II) 

½· = l{(/3.-~•:::c,• .. ~·J= exff-p,.J>.,(~-)~·~-J- f 
Tor.na PR.It (I.IO) MOl!HO nepeIIHCaTL B KOMDaRTHOft lp()ple 

CX) 

S:,q,rJ=L f,ff, ... /f~ -r{ {/+ z.J;). cr.r2> 
h=O I. d 

V V /t11~11 
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IlpoHaBe,neHHe .Tf {1+211) B (I.I2) MOJ'leT ~llTb HHTeprrpeTMJJOBaHO 
l~J . 

KaR cyr.wa BceBO8MO;JtHWC .mmefiHl:lX CBJl8Hl:lX H fieCBJI8Hl:lX I'pa(J)OB C 

/Z BepmmaMJI, Kor,na pe6py rpaqia, coe,nHHRIOil\eMY TOtJ.llli / v/ , 
COOTBeTCTByeT IJJYHKUHR ~- • 

EcJIH rrpe.ncTaEMTI, 

S. [ 1) <f] == e :Xf / Bv Lffj <t J} ' 
V . (I.I3) 

TO Tor,na 

B.,fff-'f}= f ~- /Jt, ... ff.,_ I![ (l+u;,)~ = 
11-=-( n. Ji y.vo, ltszvsh o '/e 

~ ( f _ (I.I4) 
= L_ -, dx, . . jtx,., ~ (V:· .x,J. "J:i:;.,) (f(:¥,}. .: <f(::Y..,J ' 

n,1:.0111, 

r.ne { IT(i+~j) J& oaHatJaeT, '¾TO mi Bcero rrponaBe,neHHR ocTaroTcH 

TOJII,KO CERSHH.e r'paqJll C n -BCpnnrnaMH , 

IlOIIpaBKa ~ 8HeprHH BaKYYMa orrpe,neJIReTCR BHJ:Wl(eHMeM 

' E = - t:,,,. VI 'fln .S:,h oJ = -~ .l :Ev !j, o_} = 
V➔oo · f' V-=,,oo V 

C>O 

I: :;fo,· :ffi 11 YJ(,;, .. +:,;Ji.f (l+v(ft,1,,,-,-7y},;': !5) 

CE.H.SHaR l¾aCTI, BMIIJlliTY.IUl BSaliMO.I{eucTBHR In l¾aCTHU B eB

KJru,noBOli o6JJ.aCTH mmyJII,CHl:lX rrepeMeHHllX orrpe,ne.JIReTC.fI Bupaxe_HH8M 

f2 /. )- t:_ (le t/i 1rt,,J-t:. Jf ... ; .. ) /. . . 
U;., lft~· .. JI"' - V'7'ooJ"r;,·•·J7,,, e 'E,.,t'(,J)•··JJ ... ) 

( I. I6) ;,, 

4(vJ;,)••:i/fJ= J - E ~tt]I 
rS<f(j,)'. .. •Irt; ... ) V /(f-=o 
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---------::------.... ----------------------·--·--" ,. 

BJr,,, ... ,p_)-=(2,r/''afA+ ... +p ... ) T,., (p,, ... ,p ... ) 

'T (. ) ', l [; (' . , ) i(f,J/··W .. ) ;J i) I. ) 
l ... lf1, . .,)f .. ·=m i'J, .. J'J,..o&,+ .. ,d,., e /!;:;,.o,,,1V;;,J .. Jd ... . 

Ilo TeOpHH B08MYJ118HHtt IlOJJYqRM: 

oO ...,. It ""° ,(2 
T I' . ) ")"7 g" (,_ - -jfJ, J)(o) _ f. :- -if!,- J)(o) 
Im (/1•··->/J.., ·= ~ ;J ;Ip, V(/3,)e .... }IA.71(/).,)e >'-

-00 -oO 

,_.,, (I.I?) 

'n '}:x, j,-, J'(x,,. ,x,/TT(f + l{; (p,P,,~ -:,,l TT (/)/F'i). 
l1·d u ¼e K=1 (ft, d / 

B pa60TaX 12•31 6UJIO noKa8aHO, qTo B paCCMa.TpP!BaeMOM KMCCe 

TeOpHtt PH.nH Teopim B08MYJll8HHtt (I.15) H (I.I?), B eBKJIH.nOBOtt 06-

MCTPI HMilYJibCJWX nepeMeHHUX ( f,, ... , f" ) 
pa.neyce 

/a I < 30 

CXOW{TCJI B H8KOTOpOM 

(I.18) 

rne go saBHCHT OT napaMeTpOB TeopHH Pl cymeCTBeHHO onpeneJIR:eTCJI 

YCJIOBHBMH (1.5) H (1.2): 

])(o)< C><) 

h1C\X I V(Cf) I== f 
'f 

Rama sanaqa COCTOPIT ~ TOM, qTo6u HaiiTH oco6eHHOCTH aMilJIHTYn 

B J -nJIOCKOCTli H BHltTH sa paneyc cxonHMOCTH (I.18). 

Mu noKalteM, qTo B c~ae HeqeTIWX giyHKI.(IDl: B3aHMoneftcTBM, 

T .e. U( Cf)-= - lff-'I) , ocoCleHHOCTM pacnonoxeau aa MHIWOlt ocH 

(pHC. Ia), a B cnyqae qeTHUX ~yHKUID'i - B neBOlt nonynnoCKOCTH 

(pHC. 16). 
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IlOJio~eHne oco6eHHOcTe= 

(a) (6) 

PPIC. I. IlOJIOllteH:lrn oco6eHHOCTett B £ -IlJIOCKOCTH .I(Jlli HeqeTJWX 

(a) Pl qeTHUX (6) qJyHKUPIR O"(<?). 
Ham nyn noKasaTeJibCTBa cJienyD11P1tt: 

(I) .I(Jlli S · -Ma.Tpm,w (I.IO) BUBonPJTCJI npencTaEJieID!e 

B BH,IJ;e KOHTHHYaJibHOro HHTerpana,PJ noKa3UBaeTCJI, qTo KOHTPIHYaJib

HUtt HHTerpaJI cymecTBYeT npH JIIJ6ux KOHeqJWX J/ ; 
(2) EBonPJTCJI WHKl.lRR: f;ft<t]=~[!·, 'f],n noKa81rnaeTCJI, qTo 

oHa BBRBeTca-nenolt~aHaJIHTnqecKolt ~YHKunelt nepBoro nopa~Ka pocTa 

B ! - IlROCKOCTHj 

(3) MJI !pyHKl.lPIH f-; [~ <f] 8aTIHCHBaeTCJI npencTaEJieHHe AJia

Mapa B BHne 6ecKOHeqHoro npoHsBeneHRR: no HYJIR:M uenott WHKl.lHH , 

H HaXO,nllTCJI COOTB8TCTBYIOOUl8 EUpazeHRR: .ItJI1I ¢nsHqecKHX aMilEHTYn 

qepe3 npeneJibHUe COOTHOmeHIUi IlpH v➔ oo ; 

(4) npn noMoll.U'I ¢OPMYJI HeHceHa H KapneMaHa ns TeopHH aHaJIH

TPJqecKHX !pyHKl.lmi ,llOKa3HB11.DTCJI npeneJibHUe COOTHOmeHRR:· npH v➔ oo 

.I(Jlli eynett uenon qiyHKl.lHH F; l:r, ff'] ; 
(5) nonyqeHHUe npeneJibHUe COOTHOmeHM BMeCTe c pe3YJibTaTaMH 

TeopHH B03MymeHHtt nanT npe,IlCTaBJieHM ,I(Jlli nonpaBKH K :rneprHH Ea

Kyyua H ~a qJU3Htl8CKHX awn11ry~ npH JIDClUX KOHCTaHTaX CB88H ff j 
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'---··-· ............ - ~ ".--,,_ 

(6) ,nJill .nBYXToqeqHoil (!JYHKUHH rpnHa paccuaTpnnaeTcR npo.non-

xeane no aHeprnn B ~nsnqeceyio o6;racTL. 

§2. IIpe,ncTaEJieHHe S-Marpmw B EI!ll0 ROHTWYaJILJIJ~ro 

:imTer~ 

PaccMOTpliM ROHTHHY8JILHblll HHTerpan 

S v [ J ,ct}·= jsll expf j jJ:v: AY:xJ+J jJx V{<f{x)+ f1J~fx-;Jlr~J) J == 
v V V (2.I) 

Df f S!le:y{-f /il 2 
+ J jV-(tt+j:l;t1)j . 

3,necL HHTerpHpoEaHHe no .X npoEo,nHTCJJ no qeTapeXMepHOMY mapy 

o6MMa V . · HopMHpOERa EH6paHa TaRHM o6IJ!;'l30M, qTo 

Svfo,d= Jill ex1f-f/11j _;_ (. c2.2) 

<.Py"HRUIDI 2){.x.) onpe.neJllI0TCJl (I.6) n (I.?). 

KOHTlfHYaJILHblil HHTerpaJI E (2.I) onpe,neJmM CJI0.nyDIIEM o6pa3OM. 

IJycn :e o6'beMe V HMeeTCJJ. noJIHaJI opToHopwipoEaHH8.ll cncTeMa 

qlyHRnnH {js(x),s=O,l,2, .. 1,TamR,llTO 

{ 
jclx j's {x) Js,(x) = J.;s, , 

C>O & js(:,.)i.r~J = J(-x-x'). 
(2.3) 

IIpe,ncTaBHM (!JYHKUHD ;1(xJ B EH,ne pasJIOlleHllll no cncTeMe 

lJsI = . C>O 

/i { x) -= J;; 'lfs js (x) , (2. 4) 

10 
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J_ 

Tor.na 
c,..c:, 

(I) jclx ;12(x)= L 'lls2 
V . S:O 

(2) f1j 0{:x-;J/l(;J=f 1/.s· 2.s{x) 
V S:O 

(2. 5) 

r.ne 
25s { :x) = fc!J 2){;):·d} j's i) · 

V 

IloCROJILRY (!JYHKUWI: 2{.:r) rJia.ztRaJI, TO 

~ /0s{:l:)/= 0 
.S~oo 

(2.6) 

paBHOMepHo .I(JIII .:):_· € j/ , RaR CllOHCTEO RO3~eHTOE pa3JIOllt0HHR: 
a-<> 2. 

no opTOHopMHpo:eaHHott cHcTeMe, T.K.~(~(:v:)) = D(0J<=. 
.lblqxpepeJmHBJI 8 /\ B (2.I) onpe;;~M cne.IlYlllll:l!M oCipasoM: 

jd/./ = ff /cl~ 
s=~L12n (2. ?) 

Tor.na-no,n ROHTHHyaJILHUM HHTerpaJIOM (2.I) 6y,neM IlOHHMaTL npe-

.ne.JI 

Sv[j, rl= fin ~(Nl;Jr], 
fr'➔oO (2.8) 

(,v), /V OO 1l ,.V • ,V ill 
s.: 'b•rl:!!l t,; ex1r ~f 1ts'+ J/"' 7/(¥r~~-?."' 2J, (1j<2. 9) 

YcJIOBHe HOpMHpOERH: 
/V oQ /II' 

s(,Yfo,r}= II I;/;- ex;ff Zir/l = I. 
V .S-:::o __ 21, ~-::o J (2.IO) 
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JloKalKeM cymecTEOEamie npe,ne.na E (2.8). PacMOTpilM pa3HOCT1, 

/\J/+M_ S.r/./+MJr ,J-·Sr,,vJr. J -
Ll;v - V. Lj/f v LjJC/J -

(r [ f j 1/+1'1 j /./ ( 7 (2.II) = J) .exf 1J T/(<t+r J - ext[J/V(r.,. r )}j , 
/v'+/11 

r,ne EEe,ne1ru o6o3Ha'<Jemm 
IV oo 

§ = 1T f Jus exf {-if_ 11_/ Z 
IV S=o ~2T 2 S=o J ' 

-oO ·. 

~ ~ ~ 

CJ'= ercx; =Z:. ¼ 2s(x). 
fl1 N, S=,V, 

Ilocne npocmx npeo6pa30Eam1:lt TIOJIY"!HM 

I 

/V+M )· 1 f V+N 1/._ IV /V+l'f LJ,.v = (j ~,I /x6{x)V'('f(X)Tf.F{xJ+).6'(xij)( 
(/ :_ 1/+f D /./+( 

0 V /4 f . N /V+/¥) l 
N'+M I< .e=t::;i j ll(<t+f +) z, )1 = 

i / { ft, . (;+M ' ) 2 v,1 tv ,v+" 
-== 2 /'J~fclv " 1:t·{::, c~'J U ff{"J..,(j(xJ+>,vf/':{J+ 

IV+M 

1-J{f aJ:1~1lffV'.f • i•J.'J}2} e "r{! f (f(r•f + ,vf}}. 
IlonyqHM oueHey, HCTIOJII,3YSI oqeEH,nHUe HepaEeHCTEa 

(2.I2) 

. ,.,, +-l'f I l LJ N ~ (2.I3) 

,· -( /3/VI -,t-lf/. ( )~t fl . ~ 2 

~ rt3tv.e 17:x/v 1Zl}/t-/3/V ~ax/v-'(u)/ J V )JxL t:4(xJ. 
V $:INt 
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Cor.nacHo (2.6), B cnny paEHOMepHoii cxo,nHMOCTH .!).'ma L !ZJ: {~) 
s 

npaEaa: qacT:r, (2.I3) MOlKeT 6uT:r, c.nenatta cKon:r, yro,nHo Manon npn/Jl~o0. 

3To aHaqnT, qTo wm Jll06oro ~ > 0 cymecTeyeT TaKoe #o , qTo 

JJJifl Bcex M> 0 n tV.>,¼ 

I (lv'+M} - {,v)[; • 71· Sv Lt,rl - Sv 9,<fJ < t . (2.14) 

(N) 
T. e. TIOCJie.noEaTeJII,Hocr:r, Sv [j

1 
'f J 4lYH,Ita.MeHTaJI1,HaJI • .llanee, na 

npe,ncTaEJieHlll! (2. 9) JierKo nonyqnn oueuey npn Jll06ux IV> 0 

I $ (N)[ ]/ /J/V 
V ~,Cf ~ .f , (2.I5) 

'I'a.KilM o6pa30M, npe.neJI E (2.8) cymecTEyeT H, KaK Ml:l EH.IJ;HM, 

He 3aEHCHT OT BH6opa 6aanca { ffs} . 3Tor npe.neJI onpe.neJISieT KOH

THHyaJILHUR HHTerpaJI (2.I). 

Ha npe.ncraE~eHruv (2.8) TIOJIY'IHM .PH.Lt TeOpHH E03~eHnfi. MMeeM 

/V 00 

~[9/f]==tL, lTf_~ 12~/-ffu/})( 
N'➔ <><I S:.o v2?T · S=o 

. _oo 

~ !J ~ l { f"'° foe, ,_ . ~1i 1{1,w:t.1+ ... -tf.W'1/ 
x s n! )cl~1 •• )lx .. dp1 ••• df. U(P,)-.. .- V(p..J.e ·. ,, 

V V _ o0 -...o · (2 I6) 
" µ • 

,r exf { 1·
1
?; ~-£; Us 2s {=s-J j = 

C>O 

-6 !)1r,-fr- f::- ex;,{-f'[. (t, PJ?J.(•4}. 
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Ho #( 11 2~ ..v_ ff:: ?; ll;i· 2s(:tJj =14-1[?,-~-~~l~(:i;)~fy~ 
->-v J-f . •J-

1-1 "' 

"?;; fi~ fl~ 0~,-J)2(;-x) -?: f,-~(x,.)1)h 
l,J-1 V (] 1,y1 

(2.I7) 

r.ne -IL. 
v- c,<l 

'lJ(x. '.l"·) = '7'/'~-. -x-} 
,; I~ I .V( - l ;; • 

O~WJa~eJII,HO ~ fj '1 (, / f I " ~ 
vviff/f' J = ~ nf jo/'1··/f .. exp -2

1
{/J)JJ-x;,y)i <;.rs> 

V y 'l 

T.e. MH IlOJJY"JHM npe,neTruineHHe (I.IO). 

§3. CBoiieTBa (J ➔18TpHllll npn KoHe-qnoM o6'I>eMe 

B npe,nll.ZJYilleM naparpaqie Mu ITOJIY'IHnH npe,neTaBnenne s -MaTpH-

U!i B BH,ne KOHTHizyaJU,HOro llHTerpana (2.I), KOTOpHH xopomo onpe.ne

neH. B aToM naparpaqie Mlil .neTanmo Heene.ZJYeM eBolteTBa S-MaTpH

U!i B KOMnneKeHOH J -rrnoeKoeTH Ha oenoBe npe,neTruineHRJI (2.I). 
BBe,UeM qJyHKUHD KOMnneKeHoro_nepeMeHHOro }": 

;:; f:s.'f]= Sv[!, <t]= 

= jJ'11 €x;fffa 2
+ J :J[l(r+J~11J)l_ 

V V v J 
(3.I) 

<fy}rnr.uur (/j, ff] JIBJUieTc.a: uenoit ana;mTH-qeeKoii ipyHKUHeit nepBoro 

nopimKa no nepeMeHHolt ) , TaK KaK HHTerpan (3.I) eymeeTByeT npH 

14 

t 

'l 
i 

JDD6HX KOMITneKeHUX ) = 5 --t- z/ H enpane,ItJH!Ba ene.ZJYDitaJI OUeHKa 
eBepxy 

}Fv[5,'f]/~ Jr;1~xr[--1jii 2+rf jrl(<f-rj2>t1)j S 

~ :;1xjSA0rf[-f JA 2
+ rU(<f(F)T/dj2J(:r7)/J(J)j= (3.2) 

= -1. (I~ /= ~ .£ZxtJ{-ft1 2
+ ! [/{r(;cJtll ✓1>.,f~xJ)~ ~ eiJ~ 

. V J" ...... v2 r, I , 'j 
V -

.llJisr Toro 'qTO6H IlOJJY"JHTL oueney,Mlil BoenonL8OBanHeL HepaEeHeTBOM 

• J (-! ft" 1f(,,Jj ( : /c!x j ( 'lf(x;} , ,, . (3.3) 

enpaBe.IUIHBHM .ltJlll . JDD6ux BHITyKJlllX KHHsy ipyHKl{Hlt ( / (S) ~) H Be

meeTBeHHHx 1{{:x.) CcM. / 4/). 

lfa (3.2) BH,nao, -qTo ouenKa eBepxy He sammn oT o6'I>eMa V. 
KpoMe Toro, l!lYHKUIDI /,;/l lf j 8.Ha.JmTH'q~ no Cf B oKpeeTHoem 

TO-qKH (J = 0 . 3aMeTHM .na.n:ee, -qTo eenn: jJx <:f C.•)<°", ·To npe.nen 
,, 

b : }Ix-€ 1jyM f 
V . 

H He 8aBHeHT OT 'f(x), noeRonLKY jdx (({::,c)<c:P npH il ~ I • 
Hae 6y,neT JmTepeeoBaTL TnnLRo pasnoaen:ae S -MaTpH~ B oKpeeT

HOeTH TO'IIKH 9'(.:r) =0. noeKOnLKY KOag$mHeHTH 8Toro pasnoae

HHJI onpe,ue.mrDT MaTpH-qHUe aneMeHTH pa8nll'qHHX npoqeeeoB. IlOBTOMY 

Mlil 6y,neM oqenHBaTL Bee npe.nenu npn: Cf(:x:)-:: Cf, Kor.na Cf-= <!0111/.> 

r.ue Cf .noeTaToll!Io MaJio. 

PaeeMoTpHM IWHKUHD 

;:; ltlf]-= Jr11 ex1f ff 2
~ 1!jO-&?t1)}. (3.4) 
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IloCKOJil>KY g,yHKUIDI f; It r J - ueJirur nepBOI'O no~a pociTa, )J,J1.l'l 

Hee cnpaBe.ivmBo npe,ncTaEJieHne II:mn-B1mepa 

1 'St 
f;[tlf]= Jjt <R,(G<t)e (3.5a) 

-1 
,IJ;Jlfl HetJeTHl1X qJyHKUllll B3allMo,nei!:cTEIDI 11 

I ~f 

/;[:f, r] == ftt fv(Ti ct) e (3.56) 
0 

.I1M tJeTH11X qJyHHUJ!ii • 2yHKUllSI cf:(~ If) onpe,11eJ1S18TC.II l!HTerpaJIOM 

f /, 2 
A . } -2JA \°' , I 
~ (f/f) = J' /I e V {) (t- v/l/(r:J:?J/1)) • (3.6) 

3,neci, ~ ti, <f) n ·7/C ("'1 <f')- cyMMnpyeM11e qiyHKillUI, )J,J1.l'l I<OTO.()llX 

cnpaBe,IiJll!BU COOTHOUleHID! 

(!v(f,rJ~o, ?fv{~<l')~O; cf:,ft,r)=O; 7/F(qy;)=?f'f~vJ=~· 
I A-, I . (3. 7) 

j cl f c.;:, (" Cf) = jcl f ?/C (i Cf)= f . 
- I o 

Il08TOMY IIPll ) = r ~ t"7 , r > 0. cnpaBC,llJillBO 

;-; (i (f) = {)( f ~) . (3.8) 

IloJJYtJ~ noEe,neHne qiyHKUllll c:/;,{1)= ref ft o) E6JlllsH TOtJKll t =-+I. 
PaccMOTpHM Ellpa~eHne 

02 ¢,(1- .. ; Jr11e7 .-"1 s(r-:;ror'tl,J-l7(jo;1)}) . (3.9) 

16 

> 

t 

r.ne TOtma f/0 onpe,neJIR:eT MaKcm,,yM <PYHKUnn ll('fJ , T.e. l/(yg/= 1 . 
IJyCTI, Tenepi, Z°" ➔ 0 , Tor,na 

JI 1. 

~ ff-1:J-flu-'v A S(r - /ll'f</2J;-f fl•/rt. /;'ffeiJJA/;Jj). 

3TOT KOHTmtyaJI1,H11fi HHTerpa,r MOXeT 6HTI, BlltJHCJieH. Ilpmie,11eM pesyJU,

TaT BH'IJHCJieHHll npn ,nocTaTotJHo 60Jil>lllHX V.: 
. 

i(I ---),......, 1;°)v' exff,·i1r-i1a.r//t+fz'va1fj-J 
r-'C. - - ----------,----__;_ , (3.IO) 

v 27T [ "'i'lk 
_ oo · · 1,+ ,;- iva V_j z. 

r.ne 

a= /UtCfc)/ , 15' = fax'D(~) 

IlpH I'['➔ 0 8Ta 4'YH1t~ Be,neT ce6a I<aK 

</4(1-;rz-)= 0( 'C 9. 
4 . (3~II) 

Ilo8TOMY 4'YHI«UU!: sit. (-t} /z:f-pas Al1qXj'JepeH~Hpyeua 11, CJIC,llOBa
TeBI,HO, 

1 rt f;fr,oJ- flt </:(f)e -=0(~) -, r~ (3.12) 

npn /,!/➔ 00 • AHaJiorHtJH11e oQeHRH cnpane.ll;JillBH n .l1.M <py}lI(ttIDf 

Vv (t.> If) .11,JUl 'IJeTH11X <py}IKl:td B3aHMO,IteitcTBRR:. 

lIOJJY'IJHM renepi, noBe,neHHe OTHomeHR/1 I., . 

;:; 'aj1; {r} IlpH ? ~ CX) H Jlll6H~ V , 
r.ne qJyHKUHJI f;.(r}=(/i;ti onpe,IteJIR:erca (3.4) • .Jlrur 

/, . 

{cT)J!Jleex 

17 



r ---~·. -~ 

,i 

I; (f) = Jr A :j [l(f 211) ext(-fJX'q !j v(fz11j <;.raJ 

.1lnlI ifJYJmwm /; (J} ~eeM 

~ (r) = e T/v(r) (3.I4) 

r.ne 

/Jr)-jf'il ex;;f Jfa,.__ I :jft-O(J011)]} 
BOCIIOJII,80BaEum:c1, HepaBeHCTBOM (3.3),IIo.nytraM 

co 

/v(r) ~11: ~xtff;12-J[1-u(111iJJ} , (3.I5) 

OTey,na CJie,!lyeT 

.fv(l)-= o( ff) (J ➔ -t-e>Z:J) • (3.I6) 

:ha oneHRa, RoHe'!HO, sammeHa no CpaBHeHHD c (3.I2), HO .ri.mr Hae 

Ta:itaa TO'IHOCTL ~OCTaTO'!Ha. 

.1lnlI tpyHRlUIH F; (l) HMeeM 

;:; (?) == e s [/v (J)- </v(r)] , (3.I?> 

r.ne 

</:, (!) -Jr 11 : !«-V{f 21A)] ex;, /-fft2-J f/[Hl(f M~ 

I) -s 
PaCCMOTPHM qlYHRUHll l((S)=Se , .IVISi Hee IIPH s::;::-2 HMeeM 

t/1/. -s r.. cs)-=-(s-2.)e ? o. 
Ilpeo6pasyeM £k (J) : 

18 

. y 

tfvfJ")= jftAf I/j/i+f-7/t}211)J-2 j, 
(3.I8) 

" exr{-f JA 2._ I I jLi + f-77(/fliA)] + 2 f = /[ 1/t., (J}-2t(l)j, 

r.ne _ , J;f· 

¼JS )==ft/le -£. I (J :-f[f + f- TJ(/!411)}) . 
V 

TaK RaK t: f fr+ -l -u(/211)]::p 2 _ , 
V V 

TO,BOCIIOJII,SOBaEID.HC:E, HepaBeHCTBOM (3.3), IIOJJy'll'IM 

/ Wv(T )/ ~: J✓x fJ' /I e-f fa'f (r [r + f -V{J.f; :?;'z-;)Al;J)]) == 
V . V 

id/I -fA
2r, _ 2 --/. -:)7 -Ift-77(Alii)J+2 (3.I9) 

-= s -~ e L f-r 7--u(A/£,;1f> :::: 
- ~ v2. 'li • 

= O(v/-) • IIpH T ➔ + oC. 

Co6Hpa.!i oneHRH (3.IG) H (3.I9), IIOJJy'IHM 

Cfv(T)-= 0 (j~z) npH J 7 -t- O<O • (3.20) 

HTaK, IIPH r- + 00 

I ? )7 f;if) e [/,,(?)+O(ji,._)J (3,2I) 

ful:Ee HaM IIOHa,no6HTCR: COOTHOmeHHe 

Fv'rr) - e
7
f-/.,(Tjr O(r1

)] = f + o(j) 
F:,(r) -e 1 fv(T) .. 

(3.22) 
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i 

npn ?"" ~ + 00 • 3a.MeTHM, tJTo aTa oneHKa cnpaBe~mrna npH JIJJ6NX 

V. 
IloJIYtJHM Tenep1, oneHRY /; f~ <f] npn HeitoropoM qmitcHpo:eaHHoM J 

H v➔OO • .Il.nff 8Toro paCCMOTpHM plU( Te~pHH B08MY!ll8Hm1 (2.I8). 

Ilpe,llCTaEHM ero B :e~e 

O<Q '1 ,,/i ,( 2 f;, It r J = E ~ 7T 1. &#.- e-tfi i>vr~,~) t,, 
11=0 11. "-f V )VJ J j 

r}- II (3.23) 

x exnf-~ ~. Vv(x,,~2))/?i} . 
I 1'<; ri , :; 

Bocno~LayeMca cooTHomeHBeM 
1 -~ ( j -,\L1 

e == 1- ;J>. d>. ~ = 
" f -),Li (3.24) 

== f -r Jt-1>- 4 e , 
0 

r.lle 
Li = ?;µi'.Di~t',xj)f?; = j 4~t''])j;r,•,~)/?i-/111/Pv(n) 

l <. J · t,J J · 

.D.niI f; [~ <f] no.nytJHM 

oO "'f h 

F;lr,'IJ ==/; ;, l :;1:x. i{(<rJj -t Ov!~lf], 

c::><:> "'., 12 1 ~ 1 -z .']).,{~;~} K 

flv[>,lf]==l;. ;r lT{v f'fJ·e Ii l:Pi-~(i;?J)t,c3.25> 
1 n _Q J=-t V l~j . 

yfJ>. exf{-£ ~(5{])✓(~'J1'jJfj + f Ji~/'J>v(Z,·;~)} = 
0 t J 

20 

l 
I 

1 

i 

1\ 

'( 
i 

1 

= J z~ fa~/1~i 'lJr,,~iJfa /11 e?f f Jt2+ Jf jlf (<f +~A) J ► 
V V o V (3.26) 

)( v;({fffli" /';fl(~1)AfJV o;(ff(i-.J+li"j{J0(~-;JA(;1 . 
3,lleCL 

. = v; (r)-= Jc/rJ ff~)ex1{- ~)/J2
1{,(~z)+1(JCf(~Jj , 

-~ (3.27) 

-v; (Cf)= fe flf])exr(-: p2
1J,;(~X)+1f{ff:rJ_j • 

-"'° 
IlpH v➔ CXl ,MfI 6/v IlOJJYtJHM OU8Hity 

I I I 'f ~ I, . ,ff Re'{ {Ur,ie] '/o _-!}- Jx1){oc) pi "';' /IJM/€ , (3.28) 

' OTity,lla 

~ Q,{tCf]= 0 
V➔ o0 

(3.29) 

Tor.na .zwr F ft 'I J no.nyqaeM 

F[~rJ·= v~ Fvttr.tJ= 
•• o,C> 

= fXf/ t_Lclp fl(p)exrf fjJ 2]XoJ+,'jllfj / , 
(3.30) 

r,lle Cf:::- e:>011 .if" , Kalt ro:eopHJIOCL BHme. Ilpe,lleJILHaJI cpyHR[Ut/1 

Flt <t J Taxxe JIBJVIeTCH neJio! aHaJIHTH"lecKoA q,yHRUHeA :e KOMMeitc

HO! 5' -MOCKOCTH. 
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: .. 1 ,. 

§4. IIpe)!cTaBnemrn A,gaMapa 

<fymaum f;8, 't] B (3.I) srnJifleTCR: ~eJioii q,yHR~eii nepEoro 

IlOpa,ruta pOCTa E r-IJJIOCRDCTH, Il03TDMY ,nJllI Hee crrpaBe~nHBO npen

CTaEJieHHe A.nrutapa (CM., Hanp~ep, / 5/): 

<>O } 'r rr .1.= arv.ctJr TTll_·__r_)e4feif; _ _1_Je'f1fI) 
V L ~ </J -e II ( l a.,(V,lf) ( / qy~lf) . 

. J=t J J 

Snec1, 

tJHM 

q(t1'f) 6=1,?, ... )miJIIUJTCR: HYJifOOI qJYHR~R f;/J; f/]. 0603Ha-

~.(v;r)= '<j(~ff)e1qfv;<t; ~ 
(j=I,~ ... ). (4.2) (} ~ qr~r) f s. 

Kall!,IJ.l,iii: HYJil> Cl (I{ rJ JIEJllleTCR: qiyH~oHaJIDM · OT nOJifl g,> , am1.1mm
J 

-qeCRHM E TO"IRe Cf=O • IlpencTaEHM tj(l/,ff) B lll:f,It6 qJYHR~OHaJil>Horo 

pa3JIOllt6HIDI: 

~-(~(()== ~.(v)+ 

~ If j {"')/, . (4.3) 
+ L... m I clx, .4 Vx.., {?. ( t{ .r,r-·.J ~-;.,}f(tr,)-_ . .-yr:r.,,). 

~-={ ' _) 

Terna ,nJllI <pyHR~oHaJia · Jt./JJ <f}, oimcHBWOlllero roJI1>Ro cEJis

HHe rprupu, crrpaBe~nHBD npencTaBJieHHe 

Bvlt,'f]= t,, FvL;r:.rJ= 
~g~ ~ { 

1J a(v,'f')-~ ;:;- 2R~f:[ - 0-Jt-,CfJ-]~ 
(4.4) 

22 

CpaEHeHRe C p!I.ItOM TCOpHR l!03MYllleHHii: .n;aeT 

Cl(v,'f'/=: f h fJ/p;;tfJ'J>,i",z) e ,P'ffzi 
V -- . 

(4.5) 

IlDJIY'lHM E paMRax npencTaBJieHHJI (4.4) l!HpallteHIDI ,nJ11I nonpaEKH K 

aHeprHH EaxyyMa H ~na aurrnnTyn pasnntiHb!X rrponeccoB. 

IlonpaEKa K 3HeprHH EaRYYMa 3ailHCHBaeTCR: B El:f,Ite 

E(q) =: -·~- _j_ fhJ::/9,oJ= _f!;_ //I JJV[jJ;J= 
(J v➔oe- v (f v➔= 

(4.6) 
c::;,c:, '1 

=-ja(o)+L L c.. 
11 h · w=2 

rne 1!.i 
/J . = ,....__, -Z ]){o) 

O. {t;/-= 1:;,,,,. a(t.{ o )= jclft V(/J)f? , c4• 7> v~ _.,.... 

" c,<:> 

['._. -=. L _f_ L 2 R<' ~ 
,, V"➔o0 v . L aJv)J,., 1==1 ~ 

. V 
. 00 = fI_ _!: 2~ ~n6}(v/, 

V➔<>« V [ ~.{v) 7n • 
j=1 7.J 

Hs aHaJllll3a plI.n;a reOpHB BD3MYIIleHHii: H3BeCTHO, 

r.e. npeneJI B (4.8) CYJlleCTBY8T B 
,f. 

g I Et.,l~ 
~~- ~ 

1 
30 

r.ne do - pa.neyc cxo.nm,,ocTn pima (4.6). 
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(4.8) 

tJTO ~ KDHeqau, 

(4.9) 



PaccMOTpHM TenepL aMilJIHTy.ny BSaHMoneRcTBRJI ltZ qacTEQ. 

CBRsHaa qacTL BTOR aMIIJIHTy~ onpeneJ111eT<?H <}iopMY~Off (I.IS). Ilpu 

Bap.llaQHOHHOM nuqxpepeHJ:lHpOEaHHH cyMMH Hynefi.B (4.4) na,zyt1HM, yqn-

THBM CHMMeTpmo no ft)• .. ,/!... : o0 

(h)/,' . . ~..., ·L( V Jl B <v, 1,·1,.. -=2Re ---- -- -
"' J, ;f ) J'Cf(J,J· ·· ·OW;-) J=• 4,./,t,'1') y.o-

= 2 Rt: v ml . {-)s(11+s-1)!_ 7Jq . nr))( (4 Io) ~ . I ' I · I I r {'', ... , • 
?, , ?:z.. ·- 7,... ( J?-1). ~ 

>< _j_ . j_ ~ _ 1 (!!!_1) /(!1/1 i~ , (cl'"') ( 
vS-1 V ,?-I 4.J•(vJ711+J ·1 I 2'. ,.. 7 

J=f V J . I /11, • 

3necL cyMMnpomHHe npoBonHTCJI no BceM nonolll.HTMLHHM pemeHWIM 

YpaEHeH:rur ri
1 
+2i2 "f- S1~ + ... -th11.'i,,.. = WI , 

S=i1-+?2 -+ ••• -ti.., 
( i) ( i) 

aj = aj (V; .:r1,···., -zi) 
'P(1, ... , V\1) - onepaTop, CHMMeTp:irnYJ)llld <pyHKilHD no nepeMeHH!lM 

( 'J,, __ "J d""). BHnnmeM HecRon1rn nepBHX Roa@iHJ:lHeHTHHX <pyHK!lHff 

C>O {f) 
( .. JI. . 1 ) Cl.· (.-:·.x) 

], t v_; x,) = -n 2 Rf v ~ [Ja-(vJ]h-d 
j=1 ~ 

(")(, ,( c:,<:> a.fl)(V: X, X) . 1\ l V;X,,~2)~-n 2Re V ~ ~r~Jn:( + 
j :,,{ V (4.II) 

0 (f) (t{-~1} cz.r0(v;· ~) 

[ aj~v) J ~+2 

00 

+ 11 Cl1-t-fJ_ 2 Re .i ~ 
v vL 

s==1 
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{n) = (3/;; 

B 'f, -v :::t· ~)- - "'2'ne IL_ q < ~- x,.,·::r;,;(1) 3 ( Y:, .... ,, 21 A'.3 - t < ' 1(1 - + 
V J=t [ °i· (v)]_n-t-1 _ 

V . 
O<;) (-f) /2) 

+ n(~-tO, 2R< J.. ) P{1,2,3J ~- r~~J~· rVj·:x2r~j) _ 
V V ?- [ a·(vJJ vi-+2 

J=f ~ 
C>'O 

- ri(~+1)(L1t2) 2R I? tv✓.- (11/,. ) · (31/, . 
Cl_;· ' v;· x,) Cl· r v;· -t q rl{ JJJ 

2 I e-v V 
j=1 [ tj1~v) 111+3 

H T.n. 

Cor.nacHO pesynLTaTaM TeopHl'I BOSMYilleHHR,cymecTBYDT KOHeqJIHe 

npe,IlenH nJlll JID61,1x h H In : 

{n) . /} (11/(t 
Brn (~1) ... .,:::r,..)-= ~ ~ t1 x,., ... )x,..), 

V➔ o<J 
(4.I2) 

(n) /_ 
npnqeM B,., ( :::t;, .. ') x ... )-TpaHC~OHHO HHBapHaHTHM q,yHKUIDI I'! 

- 4 ,f 
I). } (i,,) - 1 
tA-- B""' (::x1>--·,x ... )/"" ~ _ 
1-t ➔ = . ._ fjo 

(~/< ~() . nOCROnLKY psm!i TeOpHH BOSMYJlleHHff CXO,Itl!TCJI npH 

(4.I3) 

JlanbHettmaJI sanaqa COCTOHT E HsyqeHHl'I CBOffCTB npenenoB npH 

V➔ o0 E (4.8) H (4.I2). 

§5. ~OpMyJia lleHCeHa H npe8eJI npH v-'i> o0 

IlycTL tienM q,y~:rur f;['S, <f] B (4.I) HMeeT HYJJH E ToqRax 

C(;(~r)=t·(~r)e 1 tJlt{rJ. 06osHaqHM qepes /ll{(f(R) qncno 

eynett BT Ott <pyHK!lHH B Rpyre /J / ~ R . BocnonLsyeMCJI qioPMYnoii 

lleHceHa (cM., HanpHMep, /5/): 
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A/(R) R 2:r < n 
Len R -jd"t 11~rf'l} =_j_ &0!li/(!Re'~ r]/ 5 

•. 
. f 'l./yo,I 'c' 2'1T )(,,f . ' j - -I ( '_. "T /. ' 
- u · o O 
r.ne 

'c/v(R) (v; ff)< R < '?/V(RJ+I (r; </) . (5.2) 

HcnOJib3YH oueHRY (3.2) JierRo TIOJIY'IHTb R , 

f oh. /.. 2 ? llv_.rri) ~ ,,,. R , 
O ul 

(5.3) 

Tait qTo oueHRa cBepxy He 3aBHCHT OT V. ·na (5.2) H (5,3) cne

,nyeT, qTo 

!V(R) ~ flv;lf (R) ~; R. (5.4) 

B qiopMYJie (5.I) nonol!UfM R=AV, r.ne I/ -HeRoTopoe npoHaBom,

HOe TIOROXllTeRbHOe qHCJIO. HCTIOJib3YH (5.I) H (5.4), IlOJIY'lllM 
#(VA) 

...i.ztnA ~2A 
V J=t [ ?i!~'f1 " . .Jr 

(5.5) 

npH mo6ax A . 3To aHaqHT, qTo cymecTByeT npe,nen 

lv(//4) 

~ _!_Lg A ::'g(A.~J~ 2A. (5.6) 

V➔ = V j= f [?;•::ff1 ' I .!ff 

HarrOMID!M, Cf'= ~011i {. 

CyMMa B (5.5) MOllteT 611Tb aarrHcaHa B BH,ne HHTerpana: 
/v(//A) A1{vJ 

. _:L 'r7 t:, A .. = fo1u£i A. - E f,.f, ~1 

VJ~ 1~-~v,r1j o '<v(~<t) - vV~~I.C5.?) 
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3,necb Ml1 onpe,neJIUll CYMMllpyeMj'Kl qJyHRnlllO .rrv (v, <f) , TaRYIO, qTo 

1Zv{it,(fj-= ~-(1/,<f) 
V 

• -f • 
npu. 1::!.cu<- .:l. IJ•=t.2 ) (5,8) 
I V ' V (J ', ... 

H 

A (v)-= ;vfv,4; · A 
1 V ~ • 

(5. 9) 

IIocKMbRY TIO,nHHTerpMbHM qlyHRUM B (5. ?) IIOJIOllllfT8JlbHa H 

orpaH11qeHa cBepxy B Cl!JIY (5. ?) npll JII0611x V H npe,neJI npH v➔ o<J 

cymecTByeT ,nJllI nK>611x A > 0 , TO :e CHJIY TeopeM!l o MaJKopaHTHOil 

cxo,nl!MOCTH (cM., Hanpl!Mep, 16/) cymecT:eyeT npe,nen 

~ ti 4 -= e ~ E- L 
V➔oo 7v(11,<f) c('t'itf) 

(5.IO) 

r.ne 

~ 'lvu (v;lf) = ~ ?v(~ <f)-= '?(~ r). 
V➔oe • V V➔o-> 

I 

Tor.na COOTHomeHHe (5.6) nepenHmeTM B BU,ll;e 

A, 
fc!i<~. A = B(A_,<f) 
0 '? ( u, <.f) 

(5.II) 

A -= L /v'(AvJ . A 
1 V➔""° V .:5', • 

r.ne 

Ha COOTHOmeHHit (5.6), (5.IO) H (5.II) cne,nyeT, qTo 'c(~s,PJ -
IlOJIOJIUfT8JlbHM MOHOTOHHO paCTYJ118.!I qiyHRUM, TaRM, qTO npH U➔ o0 

·?.{~<f)~ &Jns{, U . (5.12) 

KpoMe Toro, qiyHRUM "'2(1" <f) aHaJIHTHqHa B ORpeCTHOCTH TOqKH Cf=:O. 

27 



.Ila.nee H8EeCTHO, '!TO cymecTEYIOT npe~eJlll 
DO 

f':_== ~ _!_ L ~nq!) 
h V➔~ V J:::1· ['j;V)J 

npH'leM 
~ 

L I E~ ,~-= j_ 
. V\➔ c,O . V\ 30 . 

(5.I3) 

(5.I4) 

Ha 8THX YCJIOEHil H (5.II) c.ne,nyeT, ,'!TO ~onxeH cymeCTEOEaTL npe.ne.n 

{J__ i. f 1- ~h{€•(v) 
(5.I5) 

v-= V j={ [ 'l,:vJ]~ 
Ilo8TOMY, npHMeHl!R: TeopeMY ~mepa n PEcca (cM,,/6/), nonytJHM 

e:_ 0,,,~ (v) ~ &(u) . 
V➔ "'° 

(5.I6) 

TaKHM o6pa80M, HMeeM 

/J a ✓, ,, i· 0(u..J 
~ vii t L:t -= ? ('li) .e -= a (u J , 
V➔o0 V . 

(5.I7) 

r.ne P(u) H O(tt.)-c-yMMit!pyellJJ.e @'HKUHH. IlpH 8TOM, RaK c.ne,IlCTEHe 

(5.I4), no~HM, tJro @'HRUHJI P(u) orpaHHtJeHa CHH3Y H, cor.nacHo 

(5.I2),pacTeT .nnHettHO c pOCTOM U : 

qo ~ '?(1<) _,,. ~f-U 
0 U.➔ = . (5.I8) 

ORoITTaTeJILHO,,IlJlfl nonpaEKH K 8Hepr:irn EaJ<YYMa B n_ -OM llOpll.Il

K_e reopHH E08Mymem1n llOJIY'IHM 

='° = 
E,_ = 2 l?ejcl,z1 = 2 r clv c~nt9{1{) 

n o [a(,u;]" / - L_?(u)}n 
(5.19) 
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PaccMOTpHM renepi> npe.neJlll npn ~oO E EllpalKeHIDIX ,IlJlll R08qi-
7>{11J /, . . . 

cl>HUHeH THllX cpymn~Htt o"' ( ~· Xtr-,x .. J. B . CHJIY aHaJIHT~HOCTH Ecex 

paCCMa.TpHESellJJ.X HaMH EllpallteHHH E ORpecTHOCTU TO'IRH Cf= 0 H 

cymecTEOEa.HIDI npe~e.noB E (4.I2) H (5.II). npH v➔CXl saRJIKltJaeM, 

'!TO 

/J ( ... J /, ( ... );; ) 
f:A,..,..,, CiV'Zf ( ~· Q-1) __ ;,:x:..,)=:- a ( 'll; :X1r·J X.., , (5.20) 
V➔oo 

~~ . 

r.ne 0< ('1f; X,,--~X.._)- CYMMHpyeMaJI cpyHRUHJI'. pacrymaa: Ha 6eCKOHe'I-

HOCTH npH 1.(:-, OQ He 61:lCTpee; tJeM mrne~H0 no « . Tor.na 

(it)/, /J. {h) /, . 
B,.., ( ~;r.:_;:r,._)= ,t;..:,,.,.,.. 25,.., (/!;· ~;,,. .. , x..,) = 

V➔ o0 . 

c:,,Q 

= - n 2 R-< ( d,u a r"''(v,· x,~ ... , -x..,,J 
'" ;,- [ a('l-l)jn-t-1 • 

(5.2I) 

Bi;nHmeM OKOHtJare.nLHO cpopMYJlll, onpe~eJlfllOOll{e nonpaEKY K anep

ruu EaJ<YYMa H R08q:4JH(lHeHTHlle cpyH~HH: 

c"fj)= -qaroJ+ f lr"2 j°du~.n0fH1 ·. 
(I 11-=Z O [c(uiJ"l . 

(5.22) 

• c:>'Q 

= -qa(o)- fiuf!di4-2L~6{,IJ+L)+2§&f)(u/ 
{J /" ( l '?(UJ '?2(t.t) 'cM Ji 

0 . 

r.ne 

a {oJ = fall fJ(p;e-f p½>ro; 
-~ 
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~ 

B. I. ) (,..~ . 
,...(X1~--·JX.., · · q a (::tj, . .,x.._)+ 

0 o<) j~ ( ... ) /4 +2RfL_ 3"' du a ,u,·::t-,., .. ~·x ... ) = 
11-2 

0 
[a('h)j 11

~ 

o,o (,-..J . (S:23) 
-==Jac""~r.,x ... J+ 2Re flzf d-u a '(1,(/ ~ .. -. .., x ... J 

r.ne O [a(u}j 2
[ a(u)-g] 

( ... ) ""' o«> ~ "' -f/Jlpt 
a ex,> .:>x ... ) -= a;.. fa;; !!J~->-J)., a,.. .=Jrfl1J/pJ(,p) e . 

STll npe.ztCTallJieHIDI crrpaBe;.vurnu np:a la/< Ja . B CHJ.Iy (5.I2) :a 

(5.20) HHTerpaJIII (5.23) xopowo onpe.zteJieHU. 

.IT.a.n:LHettlll8.ff sa.na~a COCTOliT B npO,ItOJIXeHHH TIOJJy~eHHUX BHpaXeHHll 

B o6Jiacn / ~ / > Q0 • JI.Jui 8Toro HaM Heo6xo,nHMo 3HaTL qaay 6(u) 
o r· . ,•0(1,1 . 

TpaeKTOpHli HYJiett a 1A)-=7(1A) e • 

§6. ~OpMyJia KaOJieMaHa :a TIOJioReH:ae HyJieil 

EcJIH HeK0Topa11 qiymtuIDI P(i?) aHaJIHTH~Ha H ROHe~Hoil cTeneHH 

B IlpaBOll TIOJIYITJIOCROCTH, HMeeT HYJIH B TO'JRax aK ='2",t € /'9'< H 

F(oJ= I , TO .ItJIR : Hee cnpaBe,ItJIHBa qiopMyJia KapJieMaHa 

(cM., HaTipUMep, / 5/): 

L_. ~~~-= ;~ fd:J; f?../F~~)Ff-j)/ + 
Re al<'> o I< - ...::,, !/ 

11:: (6.I) 

-+ ~ _1_ /j&&&~ /;?(te"6J/-
2
~ R~ rfo). 

R➔= :;rR )" . _zr 
L 

Onpe,neJlliM 4JYHRURD 

. ;::, (>"if)== 1--:(s-1-f) 
f7v(tl) 
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(6.2) 

cpyilRURli 11; (!:> f) RM88T HYJili B TOtmaX 

· . dJJvJ JJ 
'r-= aJ(v)-t = ?-(v)e J - tJ. (6.3) 

IIpHM8HliM R (pYIIRUHH i; It I') qiopMYJlY KapJieMaHa. IIOJ.Iy~HM 

? :Re 1 _ 
Re(~fv)-t)>O Cl_i-(v)-t - J; (v)+ J (v)+~ (v) 

(6. 4) 

r.ne c::,,O 

J/v) z.1-j f, (!., j?~,t)f;'(-1J,~/ (6.5) 

Ii {vJ-==: ~ R1 (;@_{!J)Jfl&i / r;,(Rl~tJ/ 
Q➔oa J..:. -F . 

~(v)=-1 F;l(°'G1). 

(6. 7) 

(6.8) 

IIOJIOlltHM {).= 31 V ' r.ne f/1 > 0 . Tor.na B Tipe.zteJie v~ oQ Il~HM 

,ItJIR Jl8BOll ~aCTM paBeHCTBa (6.4): 
I 

~ ) : Re 1 

V➔OO Re(a/vJ-~1v)>0 as (11)- ~1 V 

= 0-. _ii. ' Re· 1 

V'➔ o0 V &.---- LCJ· {v)} R( (ai,;v)-,
1
)>0 :.,v -~1 

= i . ofo Re [iC1AJ-e''e<""> - a ]-1 ~ o 
fr{5,) c)1 -.;:- ' 

(6.9) 

r.ne HHTerpHpOBaHHe TIO 1,( npOBO,ItHTCII TIO OOJiaCTH 

G-(;1 )= { u: Re {c(u) e ,er~;_ 7,,j > o} (6.IO) 
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.11.an:ee l'IMeeM, l'ICTIOJib3YR oueHRl'I §3: 

1
1
-=~ ~(v)-=O, 

V'➔~ 

J = ~ ~ (v} = .1. 
2 V _,, ,_ 2 

(6.II) 

~~ == ~ ~(v)-= _ _i . 
\I'-,..... 2 

Orcro,na CJie,nyeT, '!JTO Tipl'I JIIO()HX j1 > 0 

Jc11{ 
(;{J1) 

Re I 
1'6i(u.l 

c(-uJ.e -J1 
=0. (6.12) 

!1ocROJibRY TIO,nHHTerpanoHM cpyHRUM TIOJIOlmT8JioHa, 3TO MOllteT OHTb 

Jil!IIJb E CJIY'lae' eCJil'I 

. JI: < 01u)< Ti 2 ..... ll ._ , 

nna HeqeTHHX TIOTeHUl'laJIOB B Cl'IJIY cmweTpHH ~YHKUl'll'I 

1-v (i 0)-= Fv /-;, o) 

TIOJIY'll'IM 

(6.13) 

0(u) = [. (6.14) 

,llJm: '!JeTHHX TIOT0HUl'laJIOE Ha OCHOBe Hamnx oneHOK MOJ:HO Jil'lmb 

CKa3aTI, 1 qTQ 

f' $ 8(") ~ .7r. (6.15) 
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.11.an:ee Bee q>OPMYJIH 6y,neM TIOJIY'laTo JillWb ,nJIR He'!JeTHHX TIOT8HUH

aJIOB. ,llJm: TIOllpallKH K 8Hepr:e:a BaeyyMa (5.22) H K08cWJmurnHTHHX 

qJYHKumi (5.23) Tor.na IIOJIY'IRM: 

E(j)= - fau &,(1+/i) , 
V 

(6.16) 

'7:) /.. ( ... ) 

D,., ( -::r,;--_, X,.,) = (f a p;r "J ?<._) + 
e><O {;,,) 

~ 2j 2-f?< z·j~//1 ~ (U;?ci.1--:, x ... ) 

EJIH D f' (h)/ c(uj -7J J 

(6.17) 

Tm (t,,,.~-.1P"1 fa~+ 
c,.o r-,{!"//4 ) 

+ 2 2. Re z'j cl* a . ,11,'/?1r··.1/1"" 

~ 0 '2 2(u)f?(uJ-1';J 

(6.18) 

' 
0 a(,,..) 

r.ne ~ CBfISaHa c q>OpMYJIOA (I .16). 

TaKRM o6pa30M, MH BR.!lHM, '!JTO oco6eHHOCTl'I B KOMllJI8KCHOil ef -
MOCROCTH HaxO,IU[TM Ha MHHMOA OCH. Ha B8lll8CTE8HHOll 001'1 ! mma

KHX oco6eHHOCTett H8T. 110BTOMY TIOJIY'leHHHe q>OPMYJIH ,Ila.JOT npe,nCTaB-

JieHHe qJYHKIUtlt npH JIIJOHX BemeCTEeHHHx KOHCTa.HTaX CBR3H. 

Its YCJIOEBA (5.12) H (5.20) CJie,nyeT, '!JTO npH r7➔t C>O 

l=(J) ·=- Orj) , 

7; (t,.,-Jf?~) = O(j) , 
T.e. Bee Ma.TpH'!JHHe 8JI8M8HTH s--Ma.TpHI]jl pacTyT He OHCTpee, '!JeM 

(6.19) 

JIHHeAHo C pOCTOM J . 
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§7, pyHKUM·rpnHa B pH3llqecKOH 0611acTH 

IIpe,ncTaBneFme (6.IB) Mli aMilJllley,n --,- //J, /J. ·) 6H110 , ,,,, lf,J••·) rtt,, 
IIOJJY'l0HO B eBRJill,ltOBOH 0611acTH I!MIIyJil,CHUX rrepeMeHHUX (i,£ r -.,,fi..E J , 

1. 
r.ne arn ru.1IIJIHTY.n;Il xoporno y6HBaJOT rrpH /JJE ➔ + oo • 3aMeTHM, 

qro Bl1ll!e M1l HHr,ne He BBO,nllnl! crreQHant,HHX HH,neKCOB Ml{ eB~Oll.l:lX 

.HMIJYJibCOB, IIOCKOJlbKy Bea,ne rrpe,nrro11araJIOCb, qTo M.f1 pa6oraeM 13 

eBKnB.ItOBOM npocrpaHcTBe, IIpH npo,no11~eHI!H B WH3HqeceyD 06.nacro 

f3-:=-f/ mo6He aMilJlllTY,llll 7;.{p,.,~.,fi.,}, r.ne /j•-y~e ~3:11qecKHe 
2 

HMIJYJibC.fl, JnCTYT npn P, ➔ -f o4 13 RalK,ItOM IlOJ)JI.ItKe reop:irn BO3MY!ll0-

HllH KaK ..exp{n(p2.f2")r r,ne n.-nOpSl,n;OK TeopHH Bz.°3MY!ll0HHH, a f-
IlOPlI,l:lOK pocra ne11DKM0Horo woPM(faKropa [ K ( f-J J . BoamrnaeT 

'2. 
Borrpoc: KaK 130,ItyT cerut IlOnHHe aMilnIITY,llll npH f' ➔-+ o0 13 ~3H-

'i0CKOH OC111acn1? B 3TOM naparpag)e M.f1 IlOKa~eM, 'ITO ,nByxroqelJHM 
2. . 

<PYHimM rp,ma orpaHH'ieHa np:11 p ➔ + CXJ • AHa11or.11qwe paccyllt,ne-

HHSI npHBO)tSIT K BilBO.n;y, qro B q>H3Hq_ecxon oC111acrH JID-

6.fle aMIIJIHTY,llll T,.,,_ ( p,, ... , p ... ) orpaanqeaH. 

HraK, paccMoTpHM ,nByxroqeqHYJO <WHRI:(HD rp1ma{ pz.= -p/): 

C'f?, /) = 7; (fr, -p,r )=fa;, f ''fr/,;~ (?,· f, -J:) (7 .I) 

Mli HeqerHHx qJyHKUnfi BaaHMo,neficTBHR:. Bocno11oaonanmnco 

npe,n;cran11eaneu (6.IB), IIOJJY'IHM 

c,O ,_.~½ ) 

j 'c/Z( a ( 'll:P£r/JE. 
Cl{<;,r'J= 2fRe i 'c:o/'uJ/?r.;-1;y J . 

0 

(7.2) 

C .npyrott CTOpOHH' npe.ncTaBHM tP(j,12) B BH,ne psr,na reop:lm 13O3My

meHHit, cor.nacHo (I.I7): 
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C><) 

C(7.,11 = f, ! 2

~ 6i~ u~J (7.3) 

r.ne = _.J 2. 04> f z 
. Q {p2.J = _f_ ~ flt!?)(? //J, 'JJ(~ •fa'IJ Tr/4 }0-zfJ..JroJ 

2.h I / (211) .' )"!''( (J"f ... /'" l/ ((1,, C ,,. 
--~ _a.4 

(7.4) 

X n 1/Jx,• .. J:r,. d(-:r,-t .. ,+x,.)flT(t-tZJ{p;~-,-X,·-x.}1 ~ ft a. /fiY,-~) /[<. .J '//(!1{-:-l"l{J . 
J -zd.:' 

IlOCKOJil,RY 13 Pfl'.,It TeopHH B03MymeHnfi ,na!OT TOJibKO qerHUe creneHH J 
TO rrpe'ACTaBJieHHe (7.2) rrepenHrnerrur B BH.ne: 

c::,.<) ,.._ 

G'([j,/')-Zq'jchr a ('ll,fE) . c7•5l 
0 0 c(uJ[iYitJ-t-fj 

BBe'AeM HOBil6 nepeMeHHUe . 
' 2. t= _ fjo , ,,f·= L 

?('ll) j/ f
'l.. 1. 

, =-fE =S ' 

ror.na npe,ncTaB~eHH6 (7.5) MOXeT 6HTo nepeIIHCaHO B BH,It0 
1 

C(i,hi) = \2.jd'_f-A(t.,,s) 

(7.6) 

(7.7) 

(Ir/ ,,,. f+ ,,f t 2 

-1 
r.ne A (f, S }-orpamI'ieHHM cyMMnpyeMM qlYlIBIUUt no f Ha orpeaKe 

-1~-t-~ 1 . 
' \ 2. 

Pasmraa: ( 7. 7) B psr,n no /I H CpaBHHBM c ( 7. 4) , no.nyqHM 

,,, 1 
Q /s)·-= (-) jcltt 2{'1-f} A(f s). 

2'1 ( - C/ 2 " .> 
(/0 - ,,, 
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(7.8) 



Ha YCJIDBRII CX0.D;HM0CTH pima TeopHH B08MYllleHHH CRe,IJyeT, qro 

I 

~ j ~~ (s)/ r.; ~ 1 
n➔ o0 - !Jo 

'2. 'l.. 

(?.9) 

TipH BCeX eBK~0B!lX fc, T.e. TipH p = J~ 0 _-

Hama aa,naqa-npo.noRlltllTb <PYHKUHll rpHHa t{:(j,S) B 06RaCTb ~-

8HqecKHX aHaqemm f 2
, T. e. B 06.nacn f;., S > 0 • 

AHaRH3 pima TeopHH B03MYIIteHHil, npoEe.nemrua E /I/, ll0Ka3M, 

qro npn s➔ -+ c:,<'.) 

G;_" (s )== O~xt/(2~f}(st2)fj), C?.ro) 

- 17 2 
r.ne f - nopimoK pocra HeR0KMbHoro qiopM(faKTopa LJ<{f-JJ B (I.5), 

PaaROlKHM <PYHKU:Hll AM S) B (?. 7) B ps1.n no oproroHMbHHM 

noJIHH0MaM ~e6umeBa 2-oro po.na (cM., HanpnMep, /?/) 

C><:> 

A(~S)=/;:? z A2,.,fSJ[{h.(f), 
n.-::1 

r.ne 110J11moMU l{,., (t) onpe.neMJOTCJI npoHaBo.wnnea qJyHKUHeit 
~ 

,( = L_ -iJ' M. l[ (f) 
1-2fU-rW-2. h,-:O 

H Y.D;0BReTE0Pff!OT C00TH0W8HHIO opror0HMbH0CTH 
1 

fo61lt-t 1 
{;[ (-1) l[,ff}= f' J:'",. 

-1 

CpaEHeHHe qJ0PMYR (?.II), (?.8) n (7.IO) .naer 

J/2 ~ (s) = 0 (ex, [f2m+t)(sf)f'j) 
npn S➔ +c,c:,, 
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(7.II) 

(?.I2) 

(7.13) 

(? .I4) 

.ll.nll aHaJIHTHqecKoro npo.nonllteHlUI B 06RaCTb ll0R0lKHT8RbHl1X Ee- -
. . ' . . . . 

mecTE8HHl1X 5' Il0CTYUHM CTaH,napTHHM o6pa80M. Ilpelll,Ite B~ero 3aMe-

THM, qro plI,I{ (7.II) Oilpe,neJilIST aHMHTHqeceyJO qJyHKUUXJ ll0 S B He

KOT0p0il 0:KpeCTH0CTH ll0JJY0CH S ~- 0 . BBe,neM qiyH:KllHIO 

I I · 2 ~ -{2m+fp! ~ [! i 
ti( ts)= .TL_. f_) A2Jf1 ( s) 2111 { f), (?. 15) 

111 =f 

r.ne 'c:f-={(s.,+s)ez_Jfn Sa>£ >0 • 3TOT psm onpe.neMeT orpaHH

qeHlJYD aHaJIHTHqeceyD qiyHKUHJO npn -1 ~ ft f ii -S.., ~ Re S' ~ 0 . 
Tor.na H3_ ( 7. I 5) Il0JIY'iHM 

j2tn tpe _1 . 

4
2111 

(s)= ~ + fc!r: A(~·s)lt-71 l,L (rz:). (7.16) 

-,( 

rro.ncraBllB (7.16) B (?.II) n (7. 7), no.nyqnM 

. 1 o<:I 
<90_,s)= \~r clifi::tt ')""' l/4 (f')e21>1x 

(/ ,: -,;·1+)2.t1. L 21<1 X 

1 -, ' 11,i-=::,f . 

X f Jr:-✓{-7_1 I, (f', S) [{,,,. ('l") 
(?.I7) 

--1 

Ilopsi.!(oK HHTerp:apoBaHIDI rio t H cymmpoBaHll/1 no m M0lEH0 ll0MeHJITb 
- ' 

MeCTaMH, H BCCilllnb80EaTbCJI palleHCTB0M" 

J,, J_ i .ft-ii · 71,., HJ_ 2 v.-(-). Y>1 fr:-:;- , )~(i;i~ -I) "1 
z '2. - ,1 - 1v'f+A--f/1 

- I 1 +). f · . fl+).i+1 • 
(7.18) 

Tor.na E o6naCTH 

lt;f-1 -e2~ I< 1 
✓ 1+;.1..t1 

. (?.I9) 
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pim ITO /i1 E (7. !7) CXO.IU!TCJI aclCOJIXJTHO, H MU MOlKeM rro11eHS1Tb ITOCJie

.noEaTCJII,HOCTb CYMMIIpOEa.HIDI no Ill H HHTerpnpoEaHIDI no ,z- . 
!Toone HeKOTOpb!X rrpeoclpa:ioBaHllil llOJiytH!M 

1 . ~ 

CJ(j_,s) =- Jr ~z.{~t-f)2jc/T,r;::? h (?,s) e x 

- 1 1\z.1:2. + ( CR:x-,li;i-Jt. x.}2 
(7.20) 

x [ ex(Ct?x-M%x)-2z2(~+1)]. 

ITpe,llCTaEJieHHe (7.20) no.nyqeHO E 06JiaCTH (7.19), HO OHO MOlKeT 

cluTo rrpo.noJilKeHo D oclJiaCTo JIXJclux ITOJIOllWTeJioHllX S > -50 , no

CROJioKY CTPYRTypa IlO.JlllHTerpaJioHOro EUpalKeHllll D (7.20) TaKODa, 

'tJTO qJYHKO:IDl c;~,5 J He HMeeT OCOcleHHOCTH IlpH 

a~ - .fi;;i itJf = o. 
fuIHl!!aHlllM ococleHHOCTI, ~~>) mm qJYHRD;llll 5' D03HHRaeT rrpH 

)/· -f- { C£ Jf - /j;jt -J,e 'X') 2 = 0 
OTKYAa 

X -==[{s+So)f2}f_ ±i 7r + .1 &, W-t-1 
2 2 (!+).' -f 

(7.21) 

TatrnM o6paaoM, a.HaJIIIrntJeCRM CTPYRTYpa qJYHRUnH TpHHa ~) S) 
E OKpeCTHOCTH nemecTDeHHOit OCH S orrpeAeJrne:rc11 CDOliCTDaMll qJYHR-

0:l'IH /i(r;s}(7.I5), T.e. CBOfiCTEaMH pima Teopm! D03MYll!8HHit. B pe-

3YJioTaTe CYMMHpOBaHIDI pima T80pHH D03MYll!eHm1 He IlOJIBMeTCJI HHRa

KHX .llOITOJIHHTeJioHllX ococleHHOCTett B qiH3HtJ8CROtt 06.nacrn HMITYJibCHllX 

rrepeMemmx. 

PaccMOTpHM rerrepb none.neHHe qJYHRUHH TpHHa IlpH 60JII,lIIHX BHep

rIDIX B qiH3H'tJeCROfi 06JiaCI'H. Jf3 Ilp8.I{CTaEJieH.ID.£ (7.20) IlpH s➔ +c:x, 

llMeeM 
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• <?{3,s)c: fr ~~f)(li;i,-+!)2e-;c1{;;:iLJ(r;s)'(Z =-
-/ 

= o( .e-~ , c1.22> 

ITOCKOJibRY /(~ 5) -orpaHHtJeHHM rrpn $➔oG qJYHRD;IDI. TaRHM oclpa30M, 

ITOJIHM ~YHRUIDI TpHHa orpaHlltJeHa.rrpH clOJibtllHX BHeprMX, XOTH B RalK

.JlOM rropir.nKe Teopml E03MYlll8Hlill. ~..r) pacTeT OtJ8Ho Cl-!JII,HO. 

AHaJiorntJHlle BHRJia,nKH MOryT clUTb rrpoEe.neHU ,Il;JilI JIIOClUX MaTplltJHllX 

8JI8M8HTOE s -MaTpHWJ • 

B aaRJIXJtJeHne nupam10 6Jiaro.napH~CTb .n:.H.Enoxnmi;eEy, E.H.Ilany

eEy, B.A.3arpe6HoBy, B.B.IlpnealKeEy n B.K.iDe,wiHHHY aa oclcyll!,UeHIDI. 
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