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BB8n8HR8 

PaccMoTpRM 0.lIHOKaHaITbHYID 3an a~ pacceHHRR/ 1,2!; 
" 

[;:~ .f e_l(~~1) - \( f'l.J] Ue ttJ = 0 (1) 

Ue 
IH 

~1., , ~----O , (2) 

U e '" Sin (Kt - e: ~ Se) , Z -- 00 • (3) 

3n ee b n OTer~ a~ V (~)- n O cT a T o~H o r~anK a H q~H~aH , CTpeMHmaHC H K 
HY~ Ha O ec K OHe~ HOC TI1: . KpOMe Toro , OHa M o~e T OHTb c~a60 C I1: H rynHPHOH 

B T O~K e 'to:: 0 . 

O.ilHOH I1: S sanax TeOp11 1'I p acceaaaa HBM8TC R B blllHc ~e H Vl e l)1a30Bhlx 
cnnxr oa bg rtpn sanaHHOM nore iumaa e 

t I'I 3f:1e prRR kl 
V f t. ) , Op 6 l'IT a ~bH ml MOMeHTe 

CymecTBYIOT pa SJlli'lHhl e uonxons K 'f I1: C~ e H H or,1Y perneHi'L'O 3ana 'll! paccea
HHR, TaKHe, "aK MeTO.lI q:aSOBhlX 'liY HKW\ H. ~1 e T O.n l1 i I T el ' pa~ b H oro ypaBHeHI'IR 

-----_.._~ 

<1Jp e nr O ~b M a , OOpHOBCKoe rrpI'IO.mfJi(8HYle 

BaHbl Ha rrep8X On 8 OT S a.II a~ (1)- (3) 
H .lIp ./1-71. Dce 3TH rronx onu OCHo

K npyrID~ Sa.lIa~aM Tl'Irra Sana'll{ KO rnH 
H~R lfHTerp a~bH'o ~ O ypaBHeHRR O T HOCYl Te~bH O il1a3hl paCC8RHRR . l1x Ilrnp OKOe 

rrpl'IMeHeHRe OObiiCHJIeTCH TeM, 'fTO rr O~'l e H Hbl e rrOCJIe rrepexona s an a'l l'I 'lI'IC
JIeHHO peuanrcx C Bblc oKoa TO'lH OCTbID. OllHaKo OOOOl118jHe 3TI'IX rrO,llXO.lIOB na 
MHorOKaHaJIbHhlH cJIY'l ati ,mo r na s crpeu aer 3aTpynHeHRR 2, 1. 

C~e.llYeT OTMe TI'!Tb , l1TO,K~ oMe qla3bl· pa CCeRHI'!.fI , HeKOT Oplle BaJlUII1e 
rrapaM8Tphl paCC8RHRR npH 6~eH H o BblpaJi(aroTcH l1epes ~orapl'!tMl'!'leCKYID rrpo

HSBOnHYID BO~HO BO t1: iJ::y' HKUHI'! ue ('1.) B .lI OCTaTOl1HO Y.lIa~eHHoti TO~Ke 'l. =R » 1.. 
~S CKa3aHHoro RCH O, 'ITO H aX O~eHI'! 8 BO~HOBOU [yYHKUI'! I'I Ue (~J C 

Bhl COKOll TO~HO CTbro Ha n OCTaTO'lHO lliI'!p OKOM I'!HTepBaJIe IfSMeHeHRR t • B 
Orrpen8JIeHHOM CMhlCJIe , 3KBYlB aIT e HTHO n OJIHOMY perneHI'!Bl rrpJlMofi 3a.lIa'll'! pac
ceHHRR . 

B H a C~OHme H paooTe paccMaTpRBaeTcH rronXon K peru8HHro San a'lR pa c

CeHHRR , oCHoBaHHblll Ha ee nOCT aHOBKe KaK sa.lI a~ C HeJlliH8HHblMH r paHH'l

,J HHMI1: Y C~OBIDIMI'! If rrpHM8 Helll'IR a nnpo xcaaaima crr~a t1HaMH. B n , I rrpl'IB8neHhl 
W OPMY ~ ~ HeKoTophlX rr ap m~eTp o B HI'! SK03HepreTI'!'leCKOrO pacceHHRR. 

@ O&bC./lHHeHHbm IiHCTHTyT sn ep asrx HCCJle.a.OBaHHH L!.y6Ha, 1988 
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MeTo.n;a CrrJIai1:H-clJyHKIU1i1. IIpl1 STOM rrOJIY1IeHHM He.mmeHHaH cxeaa pemaerca 
c noaouaao aenpepsmroro anaaora MeTo.n;a HbIOTOHa. B n.3 npHBoMTCR trnc
JI8HHHe pe3YJIbTaTH. BH"tlHCJIeHH C BHCOKOH T01IHOCTbIO ~a3H paCCeHHRH ~ 

pa3~HHx THrrOB nOTe~HaJIa. llaeTcH cpaBHeHHe C pe3yJIDTaTaMH, TIoJIY-qeH
HHMH .IJ.pyrHMH M8TO,IlaMH. 

I. 3ana1Ia pacceHHHH KaK HeJIHHeHHag rpaHH1IHaH 3ana1Ia/3! 

ITpHMoe rrpHMeHeHHe cTa~apTHoro CeT01IHOrO M8To.n;a B 3a.n;a1Ie (1}-(3) 
HeB03MO~HO H3-3a rrpHcyTcTBHH HeH3BecTHoll BeJIR"tlHHH be B KpaeBOM yCJID
BHH (3). O,IJ,HaKO, 6JIaro.n;apR CrreUHaJIbHoMY xapaKTepy KpaeBoro yCJIOBHR 

(3), OC~eCTBJI.ff8TCH rrepexo.n; OT ~a.n;a1IH (1)-(3) K 3a.n;a1Ie C H8JIHHeHHHM 

KpaeBHM yCJIOBHeM. rrpe~e Bcero. 3aMeTHM, 1ITO,KaK CJIe.n;CTBHe O.n;HOP0.n;
HOCTH ypaBHeHHH Wpe.n;HHrepa, perueHHe 3a.n;a1In (I)-(3) onpe.n;eJIReTCH C 
T01IHOCTbIO .n;o rrOCTOHHHoro MHO~TeJIR. TI08TOMY, 6e3 OrpaHH1IeHKff 06mHOCTH, 
MO~HO C1IHTaTb. -qTO aCHMrrTOTH1IeCKHH KO~H~eHT rrpH KpaeBoM yCJIOBHM 

(3)	 paBeH e.n;HH~e. Tor.n;a H3 yCJIOBHR (3) cpa3Y nQJlY1IaeM
 
,2 2 Z t (
u'e t k Ue ;;; I< !	 - (X) • 4) 

B pe3yJIDTaTe MH HMeeM KpaeBYIO 3a.n;a-qy: 

d.,2	 + k 2 _ (ret1) _ V(-z;)]ue{"lJ=O
[ dt,t-	 "t L 

(5} 
Ue. = 0 'L.- = O}1 

I J.. l 2 2 
U e	 + K u.e - K = 0, 1.~ 00 

IIpe)J,IIoJI~, 1ITO perneHHe 3a.n;a-qH (5) HaM.n;eHo. PaCCMOTpHM Tenepb Borrpoc 

o	 BH"tlHCJIeHHH wa30BHx C)J,BHrOB.
 
H3 (3) npa 60JIDllIHX "'(, no.n:yqaeM
 

etn« . ~ Dt ~	 cos «, Sin. Se = U e ('t) ) 

O<;:;.IC"l._e:JlK cos at· C()~ t~ - Kginol . sin ~ = tt~ (7.,) J
OTcIO,IJ;a npa K =F 0 HMeeM 

K ~iYlcX' Ui{"t..) + c.DSol· u~ ('t)~St .: 
K 

. I 
{( coso<'· at (''t.) - St,.J1..o( • U e("t)

sc« &e 
1< 

c _	 KW!JO<.Ue("t)-Sinc<U~(t) (6)ta 0e	 - • 
o K sino< . Llet?.) + C01O(. u: (r.,) 

::fro eCTb npenensnoe BhIpa~efllie .n;JI.ff epa30BhIx G,IJ;BlfrOB npn 1. -lXJ • ~oPMY

JIY (6) MO~HO HCrrOJIb30BaTb B pa3JIll-qHHx ~eJIHx. ECJIM paccMoTpeTb 6t 
KaK QJYHKI.U11O OT -c (npn epPIKCHpOBaHHoM K ), TO 113 COOTHOllleHHR (6) 

rryTeM .n;H~epeH~HpoBaHHH rrOJIY-qaeM ypaBHeHMe 

d be!'!.) ~ - f (!l!f!} + V(7-J) $l·n2... (K't - ef + be) ? (7)
d~	 ~. 

rrpPI BHBo.n;e KOToporo OhIJIO y"tlTeHO, "tlTO Ue y~oB~eTBopHeT ypaBH8HlfIO (I).
 
HS'IaJIbHOe yCJIOBHe Oe (o)== 0 w.ui ypaBHeHMH (7) CJle,IJyeT lf3 npannono

JKeHI1R, xro npz 1.. == 0 B38HMo.n;eMcTBHe oTcyTcTByeT, T. e. V:.=. 0
 
OTM8TViM, "tlTO rr~, e::; o ypaaaeane (7) npespauaercx B H3B8CTH08 clJa30


Boe ypaBHeHHel
 

L .bo('f,)::: - ~ SiJ1.~ (K.'{, + So)

d"t
 

lfJIH B ypaaaeuze	 Kanonzepo 

.rL t	 =_ V (i~fLKt +t~K7..):t t=tqbo("l-).
d~ K	 } 0 

Terrepb paccMoTpHM [;0 KaK clJyHKWOO OT K • Tor-na H3 COOTHOllleHHR 

(6)	 BH.n;HO, "tlTO 00 (t<) HBJIffeTCH He"tleTHO~i (}JYHKU.He~i OT K , T. e.
 

BBe.n;eM 0003Ha"tleHrte
6 (- 1< ) = So (K).
0 

ia.~.J·I<) (8)
0- :: - ti..~ K0 

K --- 0 

Tor~a H3 COOTHOWeHHR (6)	 HeTpy.n;HD nOJIY"tllfTh 

L.( 0 ("l,)a =. 'L - -,- K-·O. (8' )o U 0 ('f,) 

13eJIH-qHHa Q.0 Ha3HBaeTCR .n;JrnHO}l paCCeHHlfJI. TmU1:M oopaaon, .n;JrnHa pac

ceHHIDI orrpe.ueJIffeTCj.)"tlepe3 peurerme 3a.n;a"tlH (S) npa ~OCTaTO"tlHO OOJIblIlOM 
'1.., .• lZaI< H3BeCTHO ~{ napaaerps HH3KosHepreTH"tleCKOrO S -paCCeHHHR 

( f:= 0 ), .rwma paccemraa Q..o., 8<lrl!eKTlfBHHH pamryc f'{,:1 ' napaverp 
c!JOpMH P H .n;pyrHe onpe.n;eJImOTCR COOTHOllleHHeM 

c- .{ -1 L r-:	 (9)K t 0 0 = - + 'l t 3 k	 - t K 4 +c·~d 0. 0 ~ :J 

H TaM CaMHM n~aeM 
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11crrO~SYH_ (6), HS (9) rro~~aeM 

/
Uo 1 f z: {) 0('1,)a ='0--- =:~-7' Uoh.) , K-Oo u'; J (IO) 

"[9=-:l."t { i.. (1- ~ ) - s. (1- L )Ja; :5 sa, .,2 30.0 

~ { .z. • _ _'l_ _ :1-7. _ ~ !- + 1- _ :L .( _ t -P- 'ia; t: 3 (1 qaJ:J G (I saJ + 't9 (f 3")}, 

B MeTo,n;e q)aSOBHX tlJyHIUUi:t/2/ 8Tll napaaerps onpenenrnorca KaK IIpe,n;eJIH 
npz ~ -00 peneana 3a):(a~1l Koma ,n;JIH HeKOTopHX HeJlliHeihrnx II .Jrn:HeMH1IX 
,n;llqxpepe~llaJr:bHHX ypaBHeHUI1: nepaorc IIOpH,IJ;Ka.B ,n;aHHOM nonxone 0Im: sapa
~aIDTCH ~epes ~orapll~MH~eCKYID npOllSBO,n;HYID perneHHH ga):(a~H (5) B ,n;OCTa
TO~HO y,n;a~eHHoit TO~Ke '1" • IIYCTb e> 0 . Tor,n;a IIOTeHIJ;Ha~ Sa):(a"tIll (I) 
CTaHOBllTCH ,n;a~Ho,n;eilcTBYID~HM lls-sa IIpllCyTCTBHH ~eHTpooe~Horo ~~eHa, 

II B CBHSH C 8THM Heooxo,n;HMO ~IlTHBaTb C~8):(yID~e ~~8HH B aCKMnTOTHKe 
peuieana. MSB8CTHO, ~TO npn "/..+-00 KMeeT M8CTO COOTHOlll8Hll8 

- ( t x (') erf:+·f) ( br c'u (~ )rv sen. 1<7. - - + oR. + ~-c..oj K7..- -.f De) (3' )
1.. - i ~",,'l )..) 

xoropoe npespamaerca B aCHMIIToTllK,y (3) IIpH e= 0 . B STOM czysae He 
y,n;aeTCH HC~"tIHTb ~asy pacceHHHH De HS KpaeBoro YC~OBHH, HO TeM He 
MeHee MO~HO IIOKasaTb, "tITO 

u'e1l-+1<:tlA~-Kt=O(I'[,-,2) , £>0, 

OTCID,n;a HCHO, ~TO ,n;JIJI ,n;OCTaTO~HO OOJffiIIm:X t OTIHTb MOJKHO orpaaaxarsca 
paCCMOTpeHHeM rpaaavaoro YC~OBHH (4) npa l > 0 . TaKHM oopaaoa, BO~
HOBaH ~H~HH onpe,n;eJIHeTCH,KaK II paHbme, pemeHKeM KpaeBofi Sana~H (5). 
OT~He COCTOHT ~illb B Ba-qHc~eHHH wasoBHx C,n;BHrOB. 113 (3') ~erKO 
Hp~eTcH i~ 5e - 

£8 Sf = ~e1.. //11 , (6' ) 

r,n;e 

II = (![,nf + [(ff',) ~p,)U;(t) _[.tIC~'t~-ereJ.{)cose - t.rf+1)S- IfJ]U ("t) 
L.lJ. t: ~K.'t r .t.c 7,£ I ,;."t ill). l J 

(II) 

z
L1 = (e (e+1) sin» _ cos c;) / ('tJ- J21( t- 'l..-e{e+1)Sin (l) -I- f(f+1) ca6JU [t) 

1 2-J<.'t J ) ( [j)('f..,'"' j J.t ). e ) 

! ::=. J<"t, - e1L/~ . 

<:DopMYJIa (6') cnpasenzaaa npn Jl1060M t> 0 II K ,3a llC~"tI8H118M 
l =:l , Kor,n;a Tp80yeTcH J<. ::/: 0 . 

2. Tfuc~eHHaH CX8Ma pemeHHH SalIa~1l pacc8HHllH 

n~ ~Hc~eHHoro perneHllH sa~a~H (5) H800XO,n;llMO paccMaTpHBaTb 8e 
aa KOHe'IHOM aarepsane [0/ R.], R» 1. • .3hIOOP Be~_~IlHhl R 
OCY~8CTB~eTCH B 2aBllCMMOCTll OT r oro., HaCKO~bKO 6hICTpO YOb/BaeT rrOT8H
IJ;Ha~ V IIpH YBe.Jrn:"tIeHllH "l. • C ,n;pyroit CTOpOHH, TO~HOCTb IIpllOJlli~eHHOro 

pelll8HHH saBHCHT 01' BHoopa aIITIpOKCllMa~l111 sa~a~ll. M3 woP~AY~ (6) HCHO, 
~TO H800XO):(HMa BhI~llc.Jrn:Te~bHflH cxexa, ,n;alOll.la.fI caMY BO~HOBYIO GJyHlml1lO 11 
ee npoHsBo,n;HyID C BHCOKOH TO~HOCTbID. IT03TOMY B Ka~eCTBe MeTo,n;a ):(llCKpe
TllS~H Sa):(a~H -(5) s,n;eCb BHopaH M~TO,n; c~aitH-~HKIJ;HH, TaK KaK cn~aHHH 

00~a):(8IOT annpOKCHMaTm3HHMH CBOMCTBaMl1 He TO~KO )J;JI.ff W-H~IDl, HO H HX 
npoasaonaax. BBOM ceTK,y fj IV : 0 =~ 0 < "t.-1 ( ... < t jI/ = R , MH HII1eM 
IIpHO.Jrn:~eHHoe perneHHe sa,n;a~H (5) B npocTpaHcTBe KY6~8CKHX CII~aMHOB 

roracca C2 [0 R] , r ,».
I 

1'/+1 
(I2)

U "V S ~ eX- B- ('t)L J d .
J=-1 

r,n;e BJ(~)- HopMa~SOBaHHHe KYOH~eCKl1e B-crr~a'HH. O~eB~HO, ~TO 
sneer, cerxa i1IV ,n;orrO~HH8TCH CTarmapTllliM oopaaoa 8/. -

HarneH ~e~ID HBnHeTCH IIocTpoeHHe ~IlC~8HHOH cxeMH, He YCTyrraro~8M 

no TO~HOCTH yrrOMHH,YTHM Burne HSBeCTHH11 M8To,n;aM. j~ orpaHH~llMCH pac
CMOTpeHH8M paBHoMepHoit ceT~ L1 II C IlJarOM h ~ R/ It . 

PaCCMOTpHM CX~MY 

tpCI./)(S) =0 '&=0 (I3)
h 

l
If (4) (S) = d

2 

t + li/- ete.o _lhJ)s +hZ Z d [5]=0 (14) 
h dt Z tK ~ VI 1t A dzt ., 

't e Ll", z s o 
) (I5) 

So = 0 ~ ~~2. + K 
Z s~ - K 

Z = 0 

r,n;e 
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!ZE - T+ ), T... s !=o(
[5] = s	 'l=ti. i =.1,:1., "', N-'( 

(2£ - T- ) 7'- s "t,:::"t N 

T_ $:::; S (t-Jd Il-S(t):::(S(uhJ-.2.S(tJTS{z-h))/f/T+ S = S (1, + h) )	 J :)~ 
ES = S(l,) h::: 't L+ - 'l i .	 I J1 . 

- (It) 
Onepar op Lfh, (S) HMeeT paSHHll BH~ B SaBHCHMOCTU OT SHalIeHHH e 

U rrOBe~eHHR rroTeHUua~a V B TOlIKe t=o . PaCCMOTpHM cne~IDmne 

c.nylIau: - (If) 

a) f =0 U V pary.nspen B TOlIKe t::: 0 • Tor~a cfh. (S) HMeeT
 

TaKOll iKe B~',KaK 11 ''-fh''fS) B TOlIKe z, =-0 • r ,«.
 
- It 'I
I.fh. (s) =ifh. (s) =0 t 0=0. 

6) £=0 H 1, Vf7,J -- C npa "t -- 0 . 11s YC.iIOBHH (2) RCHO ~ lITO
 

B· STOM c~ae BMeCTO ypaBHeHuR (I) M~]KHO paccMaTpuBaTn B TOlIRe
 

'L==O ypaBHeHHe
 

u"-cu'=O. 
B COOTBeTCTBHH C STHMpaCCMaTpUBaeTCR ypaBHeHne 

2 Z 
- (4) ci 2 

- cI. h l d [5]tfh: (S) = dZC S - c d 1. S + 1Z tJ ~ ::: 0 , t =0 (13' ) 

B) e>0 . I'orna us ycnoaaa (2) CJIe.rryeT, lITO 

u' =0 't == O. 

HCHO, lITO B	 STOM c.nyllae MOiKHO BSHTn 

if(t{}rs):::: S'::: 0	 (13' ')Z = O.h: 

AHaJIOrUlIHHM 06paSOM MOiKHO noxaaarr., -qoro npn l >~ BMeCTO (13") MOJKHO
 

BSRTn ypaBHeHHe
 
" h Z 2 d Z [S ] _ _	 III

S -+ 1l L1 d t 2 - 0 , !. - 0 . ( 13 ) 
". 

I1cnOJID3YH CBORCTB8 KY6UlIeCKRX l1HTeprrO~OHHHX CITJIaHHOB, HeTpY~HO
 

npcaepars , ~TO cxeva (13)-(15) 1!MeeT aIIIIpOKCHM~HID 0 (h'fJ . I
 

HeJIHHeRH,YID rpaHl1lIH,YID s~a'tIY (13)-(15) MH oy~eM .pewaTn C nOMO~nID 

HenpepHBH~ro aHaJIOra MeTo~a HDroToHa/9/ . ITpu aTOM C UeJIDj b/pO~eHRH \)'1 
BhI'lllrCJIeHIDI l1CrrOJIbsyeM MeTO~ BBe~eHIDI <lJyHKI.Um BKJIIOlIeHHSI I ,C coxpa

1
HeHHeM TOlIHOCTH cxeMhI. ITpHBe~eM OKOHlIaTeJInHHH B~ JIHHeapHSOBaHHOH ~ 1
CHCTeMhI : 

t=R 

S I<+1 =:; S I(. + 'CI< 'ifI( K =OJ 1 , . .. , (17) 

r~e 

ZS~'{t+ft)-s: (tt:lh)r91C (1{:J!fh)-1(~J(7.j-J.h)\ ~=O 

~(7-)=~ S;("t.) +~K:V:~,(t), ~=ti i=f ... 1'1-1 (18)" , ), 

2., S~ (t -h) - S: ('2,-.1.h.) + g (V;~, ("t -h) - v;. ~, ("t -J.h.. ) ) ~ "(. == t tV• Ie 

B CJJYlI8HX (6) 11: (B) B TOlIKe 't == 0 BMeCTO ypaBHeHHH (16) paccaarpzaaior
CH ypaBHeHRH 

Z
~r'J' ,[ 1/ - 1h ~F. ]
VJ< - C vI< =:- Sf( - C SK +11:" z:l IC (t) ,	 (19) 

. , I 
(20)~ = - SIC 

III 
OlIeBH,nHO, lITO CJJ:Y'I8ID (13 ) COOTBeTcTByeT ypasaeaae (16) .B TOlIRe 

Ii =0 C SaMeHOll Ko::¢J;lHUHeHTa B HeM KZ - ~-V na O. B cxene 
" (16) WYHKURH BKJDOlIeHHR ~ (t) RBJIReTCH .nOCTaTOlIHO rJIa.1UWll, y.n;OBJIeTBO

pm<IUeH yCJIOBIDIM
 
~ (0) ='- 0 ,	 g{tJ-i t--co7	 .
 

- rx:.t
 
B lIaCTHOCTH, OHa MOIteT HMeTn BH,n ~ It: J ,= 1. - e ,:1.. ~ 0( )·0
 

C ~eJIbID yCKOpeHRR cxo~oCTi HTepauHll (16),(17) BhIOHpaeTcR rrepHo~


lIeCKaR <lJyHKUHR BKJDOlIe~11 :
 

'r -t' 
~ (t +.n. ):= 1. - e ) t I E [ 0, T} , n=D ...

Ji,2, 

nnHe~HaH CHQTeMa (16) 'pewaeTcH MeTo.n;OM TpexTolIelIHoll rrporoHKH. ITPH 

STOM MQMHO JIerKO nOKa3aTn KoppeKTHOCTn H YCTOll'tlHBOCTn aJIrOpHTMa ~ 

~CTaTOlIHO MaJIOrO k . B KalIeCTBe HalI8JIbHOrOrrpHOJIHIteHKff SO MOEHO 

BSHTn CRH,YCO~. MTepa~OHHhIe napaMeTphI r K B (17) BUORparoTCR HS 

yCJIOBRH YMeHnWeHaR HeBRSKR/9/ BoeTolIHoll C -HopMe H TaKoH BH60p 

napaM6TpOB c~ecTBeHHo pacillBpHeT OOJIaCTn CXO~OCTH MeTo~a. MTepaqHn 

npeKpa~aIDTcH, Kor~a HeBffsKa OKaSHBaeTCR MeHDwe, lIeM Hanepe~ s~aHHoe 
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-qHCJIO E> 0 • I1s rrOCTpOeHRH cxeMH (16), (17) RCHO, 'ITO B c.nyqae CXO

.n;HMOCTH UTepaU;HM rrpHOJll1JKeHHOe pemenae S}(::: S" OTJrn-qaeTCH 0'1' U (X)
 

BeJIH'lHHOll 0 (h.4 ) , a SHa-qeHIDI rrpOHSBO.IJ:HOM B yanax paBHOMepHOH
 
ceTKH liN - TOJKe B8JT..R-qHHOll O(h.4

) . 'I'orna HS (6) lICHO, 11'1'0 cnsar
 
waSH b! BbI'IHCJIHeTCH C TaKOll JKe TO-qHOCThlO, 'ITO H peiueaze ,
 
oaMe-qaHHe. ECJIH IIOJIO.IKHTh FK (t) =: 0 B (16), TO IIo.nyqaeTCR O,OH-qHaH
 

cxeaa roxaocra 0 (hZ) H ee MOJKHO paCCMaTpHBaTh aa aepas-

HOMepHOll cerxe Ll "'.. C maraum h.i, == 't,i,+I-.~L > 0 . Torna C.n;BRrH tlJaSH 
5e, BH-qHCJUIIOTCH C TO-qHOCThIO 0 (h.~ ) , k = max hi.' 

B rrpou;ecce HTepau;HM TpedyeTcH SHa-qMTeJIDHOe BpeMH ~ BH\1HCJIeHIDI 
KO~ID~HeHToB H rrpaBoll -qaCTH CHCTeMH JrnHeMHUX aJIreOpaM1J:eCKHX ypaBHe
HHH H STO CTaHOBHTCH OCOOeHHO OmYTHMHM, Kor.n;a \1HCJIO HTepau;nil BeJrnKO. 
O.n;HaRo, B CHJIY JIUHeHHOCTH ypaBHeHMH (I) H KpaeBoro YCJIOB¥~ B To-qKe 
'l.:: 0 , ace RO ::q~m:IJ,HeHTbI CI1CTeMH (16), sa HCRJIlO-qeHHeM TOJIDKO noc.nezt

Hero ypaBHeHHH,He saBUCHT 0'1' K , T.e. ecJIM HCrrOJIh30BaTh rrpe.n;CTaB-

JIeHHe 111+1 

"r'" = ~ U~IO B. ex) 
o K f---... (]d J ' 

J::-1 

TO CHCTeMY (16) MOJKHO sarrllcaTh B Bll,IJ;e 

(IC) (1<) 1(1<) . 

Co~o -f>O~1 = 0 , /..=0 

(21) 
(Ie) (IC) (Je) 1 (IC)

a; l1, + C" lJi, -~; U. ;;;- t i. -I == i « 1'1- i.(1t-1 d " (J ~+-1 7 

(I<.)	 (1';.) (,.() (IC) f (IC)
CL.	 L{ +c U 

IV () tv'- -f IJ tJ!'I - N , i =IV. 

CJIe.n;OBaTeJIhHO, K03:J.x]UWieHThI (C i.. > Qi ) iJi i.. =0/ '''J #- c ) CHCTeMH (21) 
MOJKHO BH-qHCJIHTh vlJl:l:lll'b O.IJ:HH paa, C .n:.Pyroll CTOpOHU, M3BeCTHo/12/ . 'ITO 

nporoncsmre Roa:I¢HI..J;HeHTH Ot,~ B <1?oPMYJIe 
(K) - (k:.) (Ie) 

•• }~ m ::; oLi.-H !.j n. + ~ ~-t-"t i..- e 11-1. , AI- J. ;> , 0 

He saBHCHT 0'1' rrpaBofi -qaCTH, a OIIpe.n;eJ!.fIIOTCH TOJIDKO KO~HI..J;HeHTaMH nep
BHX	 (N-1. ) ypaBHeHHll CHCTeMH (21) H rrosToMY' OHM TOJKe BH1lHCJlF.UOTCH 
TOJIDKO O.n;HH pas rrpH Ha~aJIhHOM STarre HTepau;RH. 3TH OOCTOHTeJIDCTBa 
OrrTHMMSHpyroT aJIrOpHTM H rrpHBO,IJ;HT K SHa-qHTeJIDHOMY cOKpameliHID c-qeTHoro 
BpeMeHH xa 38M,. 

3. ~CJIeHHHe pesyJIDTaTH H 06cy~eHRe 

C u:eJIhIO ou:eHKH ~eRTHBHocTM npe~OJKeHHo.i1 cxeMll BHnOJIHeHH 11HCJIeH
HUe pac-qeTH <l>asoBHx c.n;BHrOB .n;JIH paSJIM'qHHX -qaCTO BCTpe-qa~xcH IIOTeH
I..J;H8JIOB. CJIe.nyeT OTMeTUT:h, 'ITO Be.JllfCmHa R ,BHOpaHa B SaBHCHMOCTH 0'1' 
BH.n;a rrOTeHIJ;MaJIa H -qHCJIa K H f . Bce pacseru clhIJIH cnsaana aa pasao
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MepHOll cerxe C warOM it, = R/ N , npz 3a.n;aHHOM yposxe HeBHSRH 

E = 10-6 • B raoxauax 1-3 M 5 IIpHBe.n;eHH t~ 6t) (e.= o ) . 

3.1. 3RCnoHeHliMaJIhHHH rroTeHilHaJI 

a.• V h.,) == - 2.. e-"t. B Ta6.mm;e I IIpHBe,n:eHH 3Ha-qeHRH: t~ bo 

BMeCTe C cooTBeTcTByIOmHMH .n;aHHhIMH, IIOJIY\1eHHHMH MeTo.n;OM PyHre-KyTTa 
/ 4,.7/ ( P- K ) H MeTo.n;OM HHTerpaJIDHOrO ypaBHeHIDI iJ?pe.n;rOJIDMa (I'11MY~). 

TaOJIHua I ( R = 6!Tt ) 

K p- K MI1YiJ? h - 6~ =OO91U- 2tJO I 
h/z hA his 

0, 8,694+ 8,6933+ 8,693338+ 8,693353+ 8,693326+ , 8,693347+ 

0,5 2,6388 2,6388 2,?38776 2,638768 2,638767 2,638767 

~ 0,98952 0,98951 0,989519 0,989521 0,989521 0,989521' 

~ ,0,48912 0,48912 0,489043 0,489118 0,489122 0, 489I23 

~ 0,32885 0,32885 0,328296 0,328812 0,328844 0,328846 

14 0,24784 0,24784 0,245627 0,247704 0,247835 0,247844 

~ 0,I9882 0,19882 0,191905 0,198404 0,I98795 0,198821 

+ -.n;JIIDIa pacceaaaa, ROTOpaH onpenezeaa .no <1?oPMYJIe, (8) npa KeO,OOi. 

O. C~epHqecRH CHMMeTpn-q~ nOTeHI..J;HaJI 

V(t) ==- ),.exp t- tit.) 

c napaMeTpaMH/7/ 
4,$ _ pacceaaze: A= 2,6409; g = 0,71233. 

qzCJIeHHHe pesYJIDTaTH, IIo~eHHHe C IIOMOmhIO cxeMH (16) H MeTo.n;a waso-
BHX wmw;Jtlt, IIpMBe.n;eHH B Ta6.mm;e 2,. 

TaoJllllia 2 

K R h. =O)1.2~6 hh hA MeTo.n; ia30BHX + 
<PYHKI..J;H 

1,980941 

1,353756 

0,990984 

0,783173 

0,556214 

0,432740 

0,25 1,974459 1,974394 :]:,974390 
-
0,5-
0,75 

gx 1,347618 1,347594 1,347593 

0,984812 0,984801 0,984800 

I -
1,5 4X 

0,779789 0,779783 0,779783 

0,552160 0,552187 0,552189 
t 

2 0,427776 0,427914 0,427923 

+	 8TH pesyJIDT8TH no~eHH no nporpaMMe/13/ , B KOTOPO~ nOTe~aIT 
Me~ YSJI8MK 8nnpOKCBMHpOBaITCH npRMO~ . 
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3.3. CTaT~eCRHH nOTeliUHaJI aTOMB Bonopoga!7! 

3.2. TIoT8HIIHaJI TI1Im rvl{aBbi	 V "'- - 2 e-'t. / '2, 2V = (1 +.1 )e- 2.. 'l. 

'IPICJIeHHhI8 pacxeru ObIJli! c.n;8JIaHH .n;M aexcropax SHatr8HHM l H 
Pe3Y~TaTbi npHBe.n:eHH B TaCJIH:~e 5. 

cooTBeTcTBYID~e P8sYJIbTaTH npPIBe.n;eHbI B TaCJIHUax 3 PI 4. 
Ta6.mma 5 

Ta6.mma 3 (8 =69i) 

K P-.K ,I!.VLY'jJ h " bTL jJ.foo= 0,0'-111 h/~ hh 

° 7,9+ 7,9II9+ 7,9II444+ 7,9II763+ 7,911514+

8,4469148

1,9285819

1,0053913

0,73782559

0,59880888

0,51057591

0,5 8,4469 8,4276 8,4468844 8,4469130 

I 1,9286 1,9284 1,9285804 1,9285818

2 1,0054 1,0054 1,0053839 1,0053909

3 0,73783 0,73781 0,73778m5 0,73782290

4 0,59881 0,59880 0,59863665 0,;;9879869

5 0,51058 0,51057 0,51008324 0,51054675	 

1 

K R . h = R /200 hh h jlf 
0,1 
: 

0,3 51' 

0,880989 0.,881002. 0,881003 

1,725472 1,725488 1,725489
i 

0,5 1,721933 1.7.21944 It721944 
I 
f 

2 3Ji 

1.274552 1,274552 1,27455'.2 

0,833662 0,833664 0,833664 

3 0,644710 0,644728 0,644729 

4 0,535779 0,535853 0,535857 

l1s Ta6~ 1-4 BH,IUIO, 1ITO npennoxeaaaa cxeva He ycrynaer no T01I
HOCTH MeTo.n:aM Pyare-KYTTa, HHTerpa~Horo ypaBHeHRff ~pe.n:rO~Ma PI MeTa
~ wa30B~ W,yHKUH~. 

B HarneK exeMe IIpH cozsuax k rpecyarca 60JIee erymeHHM: cerxa no 
CpaBHeHIDO C MaJll:lM k: B CHJIY OCU~OHHoro- xapaxrepa BOJIHOBOM <WHK
UHH. OTMeTHM TaKae, 1ITO CpaBHHTeJIbHO 60JIblliOe 3Ha1IeHPIe RTpe6yeTca 

Ta6JIillla 4	 ~ .n:aJThHo.n:eHCTBYJOIltHX IIOTSm.J;HaJIOB ( e '7 0 ). .uM c1JHKcHpoBaHHoro 3Ha1Ie
HID! R I1pOBe.n:eHH paC1ISTH sa I10CJIs.n:OBaTeJIbHOCTH crymaomaxca pa3HOCT
HHX ceTOK, 1ITOCH IlOKa3aTb nopa.n:OK CXO.n:HMOCTH cxeMH. ITpeHMYmeCTBa Ha

-2: 
mere IIo~xo.n:a COCTOHT B O.n:HOBpSMeHHOM Haxo~eHHH KaK BOJIHOBOH W,yHI\UHH,3HatreHlill ~ 5'1 ,UJIR nOTeHIJ;PIaJIa V(~)=-2e./"l-
TaK H c1JasoBoro C.n:BHra. 

3aKJII01IeIme 

K 
MeTO.ll pSllIelUl.lt rpalUrQHoL! 3:J.ll8'lli MeTO.ll PyHre-!\yTT8 

IMeTO.ll HHTerpanbHD
ro yp-mlR <1>pe,lU'OJ!I>M~ 

R '" h =R/tl h/2 h/4 KR:: 50 /(1( z¥oo n. f1 n=J~ 

I 10 160 0.24785651 0,24792204 0,24792607 O,248m 0,24793 0,24790 0,24793 

2 10 16C 0,33448073 0.33454750 0,33455292 0,33469 0,33456 0,33454 0,33455 

3 10 160 0,32732513 0,32784244 0,32787545 0,32801 0,32788 0,32786 0,32788 

4 :to 1(;0 0,30510368 0,30617270 0,30623921 O,3C637 0,30025 O,3C621 O,3C624 

5 10 :160 0,282'78950 0,28385764 0,28392335 0,28404 0,28393 0,28388 0,28393 

Pa3BHT 1IRCJIeHHHH MeTO~ pellieHHfl o.n:HOKaHaJIbHOM 3~a1IH pacceHHHH. 
llPH aTOM HCnOJIb3yeTcH rrOCTaHOBRa 3a~a1IH paCCSflHRR KaK HSJIPIHSRHOH Kpae
BOH 3~a~H. B Ka~eCTBe MeTo~a ~CKpeTH3aURa BHCpaH MSTO~ CnJI8«H
illY~ft C nocJIe.n:ymmei JIHHeapH3~eH C IIOMOmDID MO~~~pOBaHHoro Herr
pepHBHoro aHaJIOra MeTo~a HD~OHa, II03BO~mnM Ha~TH p~8JIDHYID BOJI
HOBYIO %"H.KUmO C T01IHOCT:blO 0 tnIf) • KaK CJIe~CT:Eme, HaWTCH c1Ja30BHe. 
C,lumrM1 C Taxo:a }Ita TO'llliOC'1':bD. ~TO a BOJllIOBaJI ~YIiKIniH.C IIOMOIq:bIO zaaaoro 
MeTo~a TaKES JIer~o MamBO HaRTH ~pyrHe rrapaMeTpH paCCS.ffHH.ff. naHHHn 
I10~XO.n: M~eT CHT:b pacnpOCTpaHSH Ha CJIY'tlaM MHorOKaHaJI:bHOR 3a.n:atrH pac
ceSiHM.III 
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~alIJIaB T., IIY3bIHI1H 11.13., PaKI1TCKI1I1 A. B • P II-88-8~3 

.Cxer-ra CIIJIC:tHH-KOJIJIOKa:UHI1 P;JIH QHCneHHoro 
pemeHI1H op;HOKaHaJIbHOH 3ap;aQI1 hacceHkHH 

, Ilpennoxena B,hJqHcnHTenbHaH cxesra pemenna o,IJ,HoKaHaJIbHOH 
'9a,r:(~ql1 pac ceanna , oCHOBa~Ha.H na ee IIpe,IJ,CT,aBneHHH KaK He
JII1H~HHOH rpaHHqHOH 3ap;aqH. II9cJIeP;HHH arrrrpOKCHM~PyeTcH Me

" TOP;OM CIIJIaHH-<PYHK~HH H pernaeTCH c rrOMOllJ,blO HblOTOHOBCKOH 
'J1~e·pa~HoHHoH cxei-ru c BKJIioqeHl1eM orre pa'ro pa B03MYllJ,eHHH. TIo

hyqepw cxeMW TOqHOCTH O{h4 ) , rp;e,h - mar paBHoMepHoH 
ceTKH. O~eHKa TOqHOCTH IIogTijep)Kp;eHa pemeHHeM 3ap;aq p;nH 
p~~rlHqHWX rrOTeH~l1aJIOB. 

Pa60Ta B~nOJIHeHa B na60~aTopHH BWqHCJIHTenbHOH TeXHHKH 
·11 aBTOMaTHs.a~HI1 OI1.HH. 

,coo6weHHe 06'be,l:umeHHoro HHcTHTYTa anepasrx accnenoaaaak. ;Ily6H8 1988 
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~epeBOp; O.C.BHHorpap;oBoH 

~hanl~v T., pyzynin I.V., Rakitskij A~V. PI 1.-88-823 
5'1"1 ine-Collocat ion Scheme for Numer i c a l 
So Lut; ion of One -Channe-l Scat t-er irig Ptobleni 

Calculation scheme i$ pr9posed for solving the one
channel scatterirt~ prOb1efu based on its represe~tatioa 

as a nonlinear boundary problem. The latter is approxi
ma,red by the sp11ne-function~method and is solved by 
Newt'ofl iterationcil scheme including th~ perturqation 0l?e
r ator. The schemes of accuracy O(h4 ) , where h is the s.t ep 
of a, smooth grid- are 'obtained. The accuracy est i.mat e is 
co~fir.med by solviag the prob1ems fot different potenti
als. 

:The i.nve s t Pg.a'tion has been performed at; the Labo r af.o-: 
'r y of Comput; Iug' Techniques and, Automation, JINR. 
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