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BBEJlEHV.E 

0AH1-1M 1-'!3 CnOC060B HaXO>KACHH.A KBa3HKnaCCH4CCKHX PCWCHI-1.:\ 

ypaBHCHI-1Jl WpeAHHrepa RBJl.ACT<..A MCTOA KOMnneKCtim1 n!lOCKOCTH ·
1

·
2 

CyTb ero B C!lCAY~eM: PCWCHI-1.A no pa3H~e CTOPOH~ OT T04CK 
noeopOTa paccMaTp!-1Ba~TC.A Ha KOMnJlCKCHO~ nnOCKOCTH He3aBHCH
MOrO nepeMeHHOro H nocne o6xoAa T04eK noeopoTa , no onpeAeneH

H~M o6pa3 ~~ e~6paHH~M nyTRM,c HBa~TC.A c y4eTOM RB!lCHI-1.A CroKca. 
0AHdKC '1PV 3TOM He COxpaH.ACTC.A nJlOTHOCTb nOTOKa eepO.ATHOCH1. 

4To6~ ycTpaHHTb 3TOT HCAOCTaTOK, 6~110 npeAJlO>KCHO 3 nepeHop

MI-1pOBa1b aMn!lH1YAY naAa~e.:; BOJlH~, BBCAJI B HCC MH0>KI-1TeJlb, 
KOTop~.:; H~XOAHTC.A 3 / H3 ycnoeHJ~ coxpaHeHHJ~ 10t<a. B o6o3Ha4e
HH.AX / I.' :J10T MHO>KHTCJlb l!f>aKrOp KeM6nal HMee1 C!lCAYIOUII-1~ BHA: 

h - l l .. exp[ -2kJ! 1:
2, Ill 

rAC k - BCUICCTBCHHa.A BCJ1H4HH3, 33BHC.AUia.A OT napat-1CTP0B KBatt

TOBO.:i C~CTCM~. 3TOT npOCTO.:i MeTOA y>KC HaWCJl npaKTI-14CCKOC npi-1-

MCHCHHC e uenoM PRAC pa6or I CM. , Hanpi-1MCP, 4 ·6 I. 
0AHaKo raKoe, no cyTH peuenTypttoe ,eeeABHI-1e (f>aKTOpa KeM6na 

eUie He HMee1· cTpororo o6ocHoaaHH.A 7,S . nocneAHee npeAcraenR

eTCR B03M\llKHbiM CACJlaTb B paMKaX MCTOAa (f>a308b1X (f>yHKUHill IM4>4>1 • 
8 11PCAJ1araeMO~ pa6oTe MCTOAOM <!l4> paCCMd1PI-1BaeTCll KBa3HKnac

CH 4 CCKa.A OAHOMeprta.A ( _.., + oo) 3aAa4a HaA6apbepHOrO OTPdl!(CHH.A. 

np>l :no,... iiOJ1Y4CHa CHCTCMa 3aUCMR~HXCJI A1-11%>4>ePCHU~1aJlbHbiX ypae
HCHH.:i nepBOrO nop.A.QKa, KOTOpbiC 05!1aAa~T pewCHH.AMI1 B BHAe 

a6COJ110THO H paBIIOMCPHO CXOARUIHXCR PRAOB. noKa3aHO, 4TO orpaHI1-

4eHMe nep8biM 4/1CHOM 8 3TMX P.AAaX 8 KOHC4HOM MTOre npMBOAHT 
K (f>at<topy KeM6na. Y4eT 8ropor·o 411CHa Aaer nonpaeKy K nocneA

HeMy, KOTOpa.A MO>KCT OKd3dTbC.A CYUICCT8CHHOH B 3dAd4 dX C T04Ka

M~ noeopora 6onee A8yx. 

1. OJlHOMEPH~E ~A30B~E YPASHEH~R H ~X PEWEH~R 

nycTb 4aCTHUa naAaeT Ha OAHOMCPHbli1 (.....,, + '-) nOTeHUMaJlbHI>Iill 

6apbep V(x), ABHraRGb cneea Hanpu80 8AOJ1b oc>~ x. H onHc~aaerc.A 
ypaatteHI1CM WpeA'-'Hrcpa TMna o 

d 2~,J(x) ' dx 2
+ ~ 2-p 2 (x).,1(x) ., Q , 

I 
ijil.cJ'l.: ..... .:. .. ~.o~ ,t tu!C~T 

Ut:JUUI &r .J'e.lOBIHtll 
GtniJWICTEKA 

121 
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rAe p(x) =( 2m (E- maxV(x))J
1

'
2

- KJlaCCH4eCKHH noKa11bHbli1 HMny!1bC 
4aCTH4bl, t - nOCTORHHaR nnaHKa, Ae!1eHHaR Ha 2 "· y(X) - B011HQ-
BaR ¢yHK~HR CHCTeMbl. 

0THOCHTe11bHO ¢YHK4HH V(~ npeAnonaraeTCR, 4TO BC~AY Ha 
OCH X OHa MeHbWe 3HeprHH 4aCTHUbl E ~ RB11ReTCR AOCTaT04HO rnaA
KO~ /HH~e 3TO yT04HReTCR/. 

AnR Aa11bHel1wero uenecoo6pa3HO nepe~TH K HOBbiM 6eapaaMePHbiM 
nepeMeHHbiM, nono~HB I y 0 - npOH3B011bHaR T04Ka Ha ae~ecTseH
HOI:i oc~ y I 

-1 '! --
u ={3 J q(y1)dy1 ; <l>(u) =v' q(y) tfi(y), 131 

Yo 
rAe 

y = x/ a; q(y) .. p(x) / p c /4/ 

3AeCb a, Pc - napaMeTpbl pa3MepHOCT~ Af1HHbl, HMny!1bCa COOTBeT
CTBeHHO*, 6e3pa3MepHbl~ napaMeTp HMeeT BHA 

{3= flt a.p c · /51 

Ero YA06HO HHTepnpeTHP08aT b KaK 3<!>¢eKTHBHY~ KOHCTaHT·Y B3aHMO
Aei1CTBHR, onpeAe11H8 cneAYKllltHM o6pa30M: 

.. [ 1/ 2 fJ=n/a 2m(E-maxV(x))] . !6! 

npH 3TOM YC110BHe npHMeHHMOCTH K8a3HK!1aCCH4eCKOrO npH6!1H~eHHR 
8biCTynaeT KaK Ma!10CTb 3¢$eKTH8HO~ KOHCTaHTbl 83aHMOAe~CTBHR: 

{3 « 1. 

B TepMHHax H08b1X nepeMCHHbiX /3/ ypaaHeHHe /2/ aanHcbleaer cR 
B BHAC 

d2 
-<l>(u) ~ [1- Q(u) J <l>(u) = 0, 
du2 

rAe 

Q(u) = {3 2 [2q "(y) q(y) - 3(q '(y)) 2 ] / 4q4 (y) 

171 

/0/ 

/9/ 

COAeP*HT 3~eKT~l8HY~ KOHCTaHTY 83aHMOAe~CT8HR {3 H n03TOMY Hr
paeT ponb noreHuHana e npeo6paaoeaHHOM ypa8HeHHH WpeAHHrepa 8 ~ 
HanoMHHM, 4TO 3TO ypasHeHHe 8 pa6oTe 1101 paccMaTPH8aeTcR 
8 HeKOTOpOH 06!1aCTH KOMn!1eKCHOrO nepeMeHHOrOU. 3ro OK33bl8aeTCR 
YA06HbiM Af1R nD!1y4eHHR OCH08HOrO 4!1eHa 8 KBa3HK1laCCH4CCKOM 
paano~eHHl-1 K03¢$HUHeHTa HaA6apbePHOrO OTpa*eHHR · 0AHaKO nony-

•napaMeTp a npeAcTaenReT co6ol1 xapaKrepHbl~ MacwTa6 cy~ecT
eeHHoro H3MeHeHHR n0TeH4Ha11a B3aHMOAeHCTBHR. 

2 

10/ 

4eHHe nonpaB04HbiX 4!1eHOB, KaK OTMe4~eTCR B 
10 ~ npeACTaB11ReT 

60!1bWHe npaKTH4eCKHe TPYAHOCT~. 
Mbl 6yAeM paccMarp~aaTb ypaaHeHHe /8/ Ha ae~ecreeHHO~ ocH u. 

nepeXOA B KOMnneKCHY~ nnOCKOCTb 6yAeM COBepwaTb T011bKO npl-1 
nony4eHHH OKOH4aTeflbHbiX pe3y11bTaTOB. TaKO~ nOAXOA n0380!1ReT 
H36e~aTb TPYAHOCTe~, BCTpe4a~HXCR 8 / lO I . 

1. PeweH~e ypaeHeH~R /8/ npeAcTa8HM 8 BHAe, w~poKo Hcnonb

ayeMOM 8 MeTOAe ¢a30BbiX ¢YHKUH~: 

-112. ( J <l>(u) =L tu) A(u) .exp(i·¢{u)) +C{u) ·exp(-i¢(u)), /10/ 

rAe A(u) , C(u) - noKanbHble aMn!1HTYAbl naAaKlllte~ H orpa~eHHO~ eonH 

COOTBeTCTBeHHO; 

1 / 2 u 
L(u) =[1-G(u)] ; <P(u) .. f L(u 1) ·du 1 • /11/ 

uo 

npH 3TOM K03¢$HUHeHTbl OTPa*eHHR H npOXO~AeHHR onpeAe11R~TCR KaK 

R= IC(--)/ AC->12
; D =I A(-oo}l -

2
• /12/ 

2. 4T06bl A11R 8e!1H4HH A(u) , C(u) nony4HTb AH¢$epeHUHa!1bHble 
ypaBHeHHR nep80rO nDPRAKa, C11eAyeT Ha HHX Ha110*HTb HeKOTOpoe 
AOnonHHTe11bHOe ycnoaHe. Bb16epeM ero 8 cneAy~eM BHAe: 

A'(u)·e 1¢ +C'(u)·e-i¢_ L'(u) [A(u)·e 1¢ +C(u)·e-i¢ ]=0. 
2L(u) 

Af1R npOH3BOAHO~ B011HOBOH ¢YHKUH~ COOTBeTCTBeHHO HMeeM: 

<l>'(u) = iL 112 (u) [A(u) ·e1¢ -C(u) ·e -t¢]. 

/13/ 

/14/ 

3. noACTa811RR Tenepb B ypaBHeHHe /8/ COOTHOWeHHR /10/, /14/, 
C y4eTOM /13/ n0!1Y4HM HCKOMy~ CHCTeMy ABYY. 3a4en11eHHbiX AH¢¢e
peHUHa!1bHbiX ypaBHeHHH nep80rO nOpRAKa, KOTOpble B repMHHaX He-
3~HCHMOH 6eapa3MepHOH nepeMeHHOH Y /4/ Bblr11RART cneAY~~HM 
o6pa~oM: 

A'(y;f3>=f:! 2·a(y)·C(y).exp[-2if3-1 f q(y1 )L(:;1)·dy 1 1; A(+ool=l, /i5/ 
Yo 

- 2 - -1 '! -
C'(y;f3)={3 ·a(y)·A(y).exp[21{3 f q(y

1
)L(y

1
).dy1 ];C(+oc) =0. /16/ 

Yo 

3ra CHCTeMa ypaeHeHHH 3K8H8a11eHTHa He!1HHeHHOMY ypa8HeHH~ 

THna PHKaTTH: 
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- 1 y 
B'(y;f3) -={3 2 -a(y) lexp[2i,B- f q(y 1) L (y1)dy1 )-

Yo 
-2 -1 y 

- B (y) · exp [ -2if3 f q 1 L 1 dy 1 l I , 

/17/ 

Yo 
rAe 

B(y:,B) .. C(y:tn ! A(y;,B): B(+ ... >=o. /18/ 

B ypaeHeH~Ax /15-16/ een~~~H~ A(~, 6 (~ eeA3aH~ c npe~H~M~ 
/eM., Hanp~Mep, /10// KaK 

A(y;,B) ... A(u); C(y;f3) =C(u). /19/ 

06~~~ AnA BCeX Tpex ypaBHeH~~ /15/-/17/ MHO~~Tenb , CTOR~~~ 

B HX npae~X 4aeTRX, ~MeeT BHA 

,B 2.a(y) .. f32[a(q'(y))2 -2q"(y) q(y)] / lSq4(y) L2(y). /20/ 

3aMeTHM, 4TO 3Ta eenH4HHa 8 e~ny /5/ HMeeT nOPRAOK napa
MeTpa ,8 2.AnR 8~nOnHeHHR yen08HR npHMeHHMOeTH K8a3HKnace~4ee
KOrO npH6n~~eH~R /7/ He06XOA~M0 noTpe6o8aTb C~eCTB08aHHR KO
He4HO~ npOH3BOAHO~ q '"(y) , 4TO 3K8H8aneHTHO cy~eCTBOBaH~~ 
npOH3BOAHO~ TpeTberO nOPRAKa OT noTeHUHana V"'(y). 3TO ycno
B~e Ha rnaAKOeTb nOTeHUHana R8nReTeR 6or.ee ~eCTKHM, 4eM 
e BK6-MeToAe / 1,21, 

HTaK, AnP. ypaeHeHH~ /15/-/17/ ycnoeHe np~MeHHMOeTH KBa3~
KnaceH4ecKoro npH6n~*eHHA 03Ha4aeT ManocTb o6~ero MHO~HTenA 
,82lal 8 ~X npa8~X 4aeTRX, noA06Hoe C80~CTBO K03$$HUHeHTa 
3T~X ypaBHeHH~ n03BOnAeT npOCT~M 06pa30M nony4HTb peWeHHR 
AnR COOTBeTCTBy~e~ KnaeeH4e~KO~ 3aAa4~. ~e~CTBHTenbHO, nepe
XOA K KnaeeH4eeKO~ MeXaH~Ke B AaHHOM Cny4ae COOTBeTCTByeT npe
AenbHOMy nepexoAY no ,B e o6eHx 4aCTAx /15/-/17/. np~ 3TOM 
MO*HO yfeAHTbeR, 4TO npeAen~ ey~eCTBy~T H pa8H~ HYn~: 

I lim A '(y; f3) "" 0 ; 
,B ... o 

A(+oo}= 11 => AKJ1 (y) !: 1 ; /21/ 

I lim C'(y;,B) .. 0; 
f3 ... o 

6<+-4 == o I => 6 KJ1 (y) !: 0; /22/ 

I lim B '(y; ,B) = 0; BC+-4 .. o I => 8 K.il (y) !: o . 
/23/ f3 ... o 

0TCOAa 8HAHO, 4TO 8 KnaCCH4eCKOM cny4ae, KaK H AO~HO 6~Tb /Q, 
HaA6apbepHOe OTPa*eH~e OTeyTCTByeT. 

CneAY~H~ war COCTOHT B HaXO*AeHHH K8aHTOB~X nonpa80K 
K KnaCCH4e CKHM peWeHHRM /21/ -/23/ . AnA 3TOrO ypa eHeHHR /15/-/16/ 
6yAeM pewaTb MeTOAOM noene,QoaaTenbH~ npH6nH*eHH~. npeABapH
TeJ1bHO npOHHTerpHpyeM o6e 4aeTH 3THX ypaBHeHH~: 

4 

:) 
I 

11 
7 

- - ., 
A(y) =AK., <Y> + r u,_tY1> ccy 1> -dy 1 : A"Jl <Y> ~ 1. 

"' 
/24/ 

C(y) =CM(y) +! w+(y1)A(y1)·dy1 ; cl\,l(y) ~ o. /25/ 

rAe 
2 -t' 

u) (y) = ,B • a(y) . exp [ 2tf3 f q (y 1) L (y 1) · dy 1 1. 
Yo 

/26/ 

8 COOTHO~eH~RX /24/ - /25/ ~HTerpan~ On~c~aa~T BKnaA 
3$$eKTa. ~anee, nocneAOBaTenbHO ~Tep~pyR, ~MeeM 

KBaHTOeoro 

_ oo..... _ ao_ 

A (y) = ~ A (y) ; C (y) e ~ C
0 

(y) . 
0 n 0 /27/ 

3Aeeb 

- -
A 0 = AK.1 =1 ; c 0 = cK., = o: 

- y - - }' - /28/ 
AD (y)=fw_(y1)Cn(y1 )dy1; Cn(y) .. r w+(y t)An- t<Yt ) dy1 ;n;:: l. 

~ ~ 

H, HaKOHeu, paccMOTP~M eonpoc o cxoA~MOeT~ PRAOB /27/. 3a
MeTHM, BO-nepe~x, 4TO Henpep~BHOCTb nOA~HTerpanbH~X $yHKUH~ 
8 eOOTHOWeHHRX /28/ ~C~AY Ha_ee~eCTBeHHO~ OCH y npHBOAHT K ~e
npep~BHOCTH $yHKUH~ A 0 (y), C 0 (y). Bo-eTop~x. aen~4HH~ Ao. ICt l 
H lw(~j RBnR~TCR KOHe4H~M~. 3T~ ABa OfieTORTenbCTBa n03BOJ1R~T 
3anHcaTb cneAY~~e HepaeeHcTea: 

_ y Y1 Y2n- 1 
I An(Y)I~Jjw_(yl)dy1 1 J ic.J+(y2)dy2j:.: r lw+ (Y2n)dy2n l; n;::l. /29/ 

"" 00 "" 
y '11 

jC
0

(y) I:Sflw+(y1)dy1 j J lw_(y2)dy2 j:.: 
00 00 

Y2n-2 
f lw+ (y2n-1) dy2n·lj; n >1. /30/ 
~ -

nanee, npOH3BOAR B H~X nocneAOBaTenbHOe HHTerpHp08aHHe, nony-
4HM cneAY~He oueHKH: 

1 y 2 1 y 2n-1 
IAn(y) I<-- [ f lw(y l)dy 1 11 n: I C0 (y) j~ --[ J lw(y1)dy1 1] , /31/ 

- (2n) ! "" (2n-1)! ... 

KOTop~e cnpaaeAnH8~ eo seeM HHTep8ane (- .... + oo) • 

TaKHM o6pa3oM, MO*eM 3aKJ1~4HTb, 4TO ecne,QeTeHe orpaHH4eH
HOeTH $YHKU~~ IGJ(y) I BCDAY Ha oeH y PAA~ /2 7/ 6YAYT exOAHTbCA 
a6eonOTHO H paBHOMepHO, npH4eM 6~eTPOTa CXOAHMgeTH 6yAeT 3a
B~CeTb, KOHe4HO, OT eTeneHH ManOeTH 1w(y) (={3~ja(y) , 
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an~ paccMaTp~8aeMOro cny4a~ nocneA~~~ MHOrO MeHbWe CA~H~U~, 
H n03TOMy P~A~ AOn~H~ CXOAHTbC~ A0CTaT04HO 6~CTpO, 4TO n0380-
n~eT orpaH~4~TbC~ y4CTOM ~X nep8~X HeCKOnbKHX 4nCH08. 

2. <I>AKTOP KEMEiJlA 

an~ YAOQ.CT8a e111e paa Bblnlo1WeM <IJOpMynbl An~ K03CI><i>lo1Ulo1eHT08 HaA-
6apbepHOrO Olpa~eHlo1R H npoxO~AeHl-1~ /12/: 

- - 2 - 2 
R ~ C(-ou)IA(-ooll ; D =I A(-"')1- . /32/ 

0TCIOAa An~ Hyneeoro np1-16n~)t(eH~~ c y4eTOM /28/ H~teeM: 

R(O) , IC
0

/ A
0 

2 "' 0; D{O)= lAo 1- 2 =1; R (O) ·D{O)= 1, 1331 

rAe nocneA~•ee cooTHoweH~e onHC~8aeT coxpaHeH~e ToKa. 
HaHACM Tenepo cneAY~ee np!-16nH~eH~e. an~ 3TOro 1-13 /27-28/, 

nony4aR COOTH0WeHlo1R An~ c(l) lo1 A(1) ~ 3aTeM nQACTa8nRR HX 
8 /32/ C nocneAY~HM 83RTHCM K8aApaTa MOAY~, n Plo1AeM K cneAyiO
~HM C00TH0WCHlo1RM: 

R<
1>"' ~ 4 1 feu+ (y) dy 1

2 
/ (1 + t/ I feu+ (y) dy I) 2 

; 
N> oe 

/34/ 

D{ 1) ,.,[1 + #1
1 fc<J

1 
(y) dyl 2 J-1 

/35/ 
"" 

an~ TOrO, 4T06bl 3T~ COOTHOWCHI-1~ YAOBneT80pRnlo1 3aKOHY COxpaHe
H~R TOKa, 4neH C P 6bln B HI-IX Ony~eH. 

3anlo1WeM HHrerpan, B03Hl-1KaiO~lo1~ B /34-35/,C y4eTOM /26/ /20/ , 
8 R BHOt~ 81-'!AC: 

2-«<- [3(q '(y) ~ q-4 (y) -2q "(y) q-s(y)] 'exp [2i /3-1 J ql Ll dy 1]. /36/ 
fJ f - 16L2(y) Yo 

AnR cny4aR HaA6apbepHOrO 0Tpa~CHI-1R 1-1 OAHO~ T04Klo1 nOBOpOTa OH 
6~n Bb14lo1cneH 8 ' 11 1• B HawHx o6oaHa4eHHRX /36/ npHHHMaeT BHA 

2 _,.. 2 -1 Zo 
I~ f ... dy = cxp[ -2{3 Im J q (z) dz], 1371 

..., Zo 

rAe q(zo) - KOMnneKCHO-conpR)t(CHHble KOPHH ypaBHeHI-1R , npH4eM 
noKa3aTenb 3~CnoHCHTbl paeeH RCnH4HHC -2k B COOTHOWeHHH KeM6-
na /1/. ~ HnKOHeU, nOACTa8nRR /~7/ B /34/ - /35/, 

6 

R ( 1) = exp( -2k) 
1 +exp(-2k) 

( 1) -1 
D == [ 1 + exp(-2k)] /38/ 

nplo1XOAI-1M K lo13BCCTHbiM l,2 riJOpMynaM, B KOTOpbiX 3HaMCHaTeJ1~ 
npeACTaBJlRIOT K8a~paT <t>aKTOpa KeM6na /1/. 

AJlR nepeXOAa K nOA6apbCPHOMY npOXO~AeHI-110 Jli-1He~Hbl~ HHTerpaJl 
B /37/ ClleAyeT npeACTaBHTb B BI-1Ae ~HTerpana no 3aMKHyTOMy KOH
Typy, oxeaTbiBaiO~ero 6epera paapeaa Me*AY T04KaMH noaopoTa 
/a HaA6apbepHOM CJ1y4ae 3TO KOMnJ1eKCHO-cOnpR~CHHbiC T04KH; 8 
nOA6apbepHOM npOXOW.AeHI-1H - 3TO ABC Ae~CTBI-1T~JlbH~e T04KH noao
poTa/. 

~TaK, MCTOA <1Ja30Bb1X <IJYHKUI-1~ D OTnl-14~e OT MeTOAa KOMnJleKCHOH 
nnocKOCTH noaeonReT nony41-1Tb <t>aKTOP KeM6na 6onee nocneAoaa
TenbHbiM o6paaoM. 

rpeACTaenReT HHTepec yT04Hl-1Tb <t>aKTOP KeM6J1a. Bo-nepBbiX, 
eCllH CCTb KOHKYPHPYIO~He T04KH noeopOTa /HanpHMep, B 3aAa4e 
noA6~~bepHOro npoxo*ACHHA 4epea noTeHu~anbHbl~ 6apbep THna 
V0 ch y HaPRAY c ABYMR AeHCTB~TenbHbiMH T04KaMH noaopoTa cy-
~ecTeyeT 6eCK0HC4HOC MHO*CCTBO KOMnneKCHO-cOnpR)t(eHHbiX/, TO 
YT04HCH~e 803M0)t(H0 y~e B paMKaX nepeoro npH6J1!-1)t(CHlo1R/ 3TO BKJlaA 
e Bb14eT ~HTerpana /36/ KOHKYPHPY~~x T04eK/. B o6~eM cny4ae 
YT04HeH~e CSA3aHO C HaXO*ACHlo1eM BTOpOrO np~6Jl~)t(eH~R: 

2 c I•CC*tC•C 
R(2), 1 ,/ 2 1 2 ;o<~> ll+IC 12+'A12+A +A J-1 . 

1 lc , ... . • 12 A A,.. 1 "1 2 2 /39/ 
+ 1 + "1 + 2 ~ 2 

3AeCb 
-<><> -«> y Yt 

C1 C2 = I eu+(y)dy r eu_(y 1) J w+Cy2 ) J w_(y2) dydy1 dy2 ; 
00 00 oc oc 

JltO/ 

2 -«> Y 2 -«> Y Y1 Y2 
!A 1 1 =I feu_(y) Jeu+(y1)1; A2 • Jw_fw+f w_f eu+dydy 1dy2dy3• 

00 00 ")(( 00 ('I() 00 

/41/ 
BaRTb 3Tl-1 MHOroKpaTHble ~HTerpanbl AnA npOH3eonbHOro 8HAa noTeH
UHana HC npeACTaBJ1RCTCR 803M0)t(HbiM.0AHaKO CCJl~ y4CCTb,4TO OHH 
OnHCbiBaiOT BKJlaA MHOrOKpaTHO CTpa)t(CHHbiX B3aHM0AC~CT8YIO~~X 

Me)t(AY C060H 80nH ~ 4TO 3TO B3a~MOAeHCTB~e B KBa3~KJla~C~4eCKOM 
cny4ae npeHe6pe)t(~Mo Mano, TO aePXH~e npeAenbl acex ~HTerpanoa 
MQ)t(HQ 6yACT nOJ10)t(HTb paBHbiMH eepXHCMY npeAeJly nepBOrO ~HTer
pana . Op~o1 3TOM 6yAeM HMeTb 

2 4 
ICtl +21Ct l R(2), 

1+ IC1 1
2

+2 ;C 1 " 
n<2>.., [ 1 +1C 1 12 +2IC

1
14 1-1 

/42/ 
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1pH nony4eH~~ /42/ 6~no y4TeHo, 4TO np~ nepexoAe K 6ecKOHe4-
H~M npeAcnaM ~Hrerp~poeaH~R e /41/ 

A 2 +A 2 • A tl 
2 

e IC 1l -i , 

rAe !C1I
2

AaercR <!>OpMynoH /37/. CJ1eAoaa-renbHO, AJ1A ¢aK'Topa Ke"'f
na c oaccMarpHaaeMOM npH6nHmeHH~ ~cnyuaeM s~pameH~c BMAa 

il "' ( l + exp(-2k) + exp(-4k)) 1 2 
• 

TaKoe yT04HCHHOe BblpameHMC Al1R C!laKropa KeM6na MO>Ker oKaaa'T bCP 
cy~ecraeHH~M a 3aAa4ax o HaA6apbepHOM orpa>KeHMH 4aCTM~, KOrAa 
~Mecrcn ABe T04KH noeopora. 

10J1b3YRCb CJ1y4aCM, X04y Bblpa3!-1T ~ CBC!C MCKpeHHI()IO 6narOAap
HOCTb B.K.flyKbRHOay, n.H.noHoMapeey ~ ~.X.XaHxacaeey aa o6-

lfiAeH"'e M nOJ1C3Hble COBeTbl, a TaKH«.. > 1 A06po>KenaTeJ1bHyiO 110A
CP>KKY B BOnpocax, K~Ca~MXCR MOe~~ !, b 
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