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KaK H3BBCTHO/I/, ITOCTpOeHKe rrpH~9HHHX pemeHHn C BHCOKOtt TO~
HOCT~ID ~ ~~pe~arrDHHX ypasHeHHn HBnn9TCH O~Ott HS B9C~M8 BKTY
~HHX sana~ B~CITHT8~H0a M8T9M8TKKK. 

B ITO~errHee BpeMH M9T0IT C~afiH-{w~ K8K MO~ annapaT C0Bpe
M9HHO~ ~CXRT9~Hoa M8T9M8TRKB mHPOKO llpHMSHHSTCH llpH ~C~9HHOU pe
W9HKH pas~HHx sana~ MaTeMaTH~ec&ott WHS~I-3/. B aacT~ett pa6oTe 
rrpH rrocTpoeaHH c~aftHOBHX cxeM ~ ~wwepe~arroHHX ypasaeHHn BToporo 
rrop~a HCITO~SJIDTCH CBO~CTB8 KB83RHHT9P,ll~OHHOrO (RY6gqecxoro) 
C~8~H8, HM9IDm9rO Cym9CTB9HH09 TSOp9T~9CK09 3H8~8HHS. 3TOT Cllna!H, 
K8K MH YB~ Kame, OK83HB89TCH BSCDM8 llnH93HHM npR ITOCTp09HHH CXeM 
o6~HOtt H ITOBHm9HHOtt TO~HOCTH C e~aott TO~ apeaHH. B pesy~T8T9 
pemeima CIIJI8fuiOBOfi CXSMH llOBHII19HHOf;i TQ'qHQCTR MH p.acnOJiar89M IIpl!6Jm
JK9HHliM p9W8Hl:I9M, !llaKTH'ISCrui H9 OTJ!H'I81JmBM'C.R: OT KB83mtHT9piT~OHHo
ro cnnaaaa, anrrpoxcBMH~ero HCKOMoe pemeHHe. TaKHM o6pasOM, HBZS 
pe~~ rrottrreT o6 annpoxcHM~ pemeHHH ~pe~arroaott sana~. 

§ I. HexoTODH9 CBoicTBa gaaSKRHTenn~oaagro cgna#Ha 

IlyCT~ H8 0Tp93K9 [o.,£) BB9il9H8 ceTKS Lltl: a.Xo<X1 < ··· <X,;~fl,, 
h~ =Xi.+r-Xi... .llOIIOJIH&II CSTKY !JN TO'iltaMH X-i."'Xo-iho, 

Xl'+i. ::::. X 11 +- i h. N- 1 , L ::.1,2, 3 , paCCMOTplW RBa2illiHT9piio.rum;HOHHl:lJ 
C~afiH )J,JIJI WYHKIU!H U E W,::: [ a , ~ ] : 

N.r 
s (X) ~ L c<'j Bj (X) ' (I. I) 

J=-1 

rrre 5 i ( x) - HOpMaJIJ!sosaaHHe xy6Ji!'iecKHe B -c~attHH/2.( Kol$Pml;J!ea-
TH crr.nal!Ha (I.I) orrperr9MIDTCH WOpMYJIBMH/4/ 

I h! II 
CJC._

1
:::: Uo -ho Uo + 3 l1_o 

hi -h.i.-ru' _ ~ 11 
t --3- r. 6 ui. 

' -1 L I h.tl I! 
v....N+1 = uJJ +n...N,u"' + T u"' 

I 

(I.2) 



llpH 9TOM HM9IDT M9CTO oneHKH/4/ 

(I.3) 

h = ma.xlt.i , 

r~e Kt- a6COHDTHHe KOHCTBHTH, He aaBHC~e OT maroB ceTRH. Kpa~HHe 
K0~9HTH B rrpe~CT8Rn9HHH (I.I) MrutHO BH6paT~ rro-~pyrOMY, HCXO~ 
H3 HBROTOpHX ~OITonHHTBRbHHX C006pameHHfi. 

ilpB.IUIOJIBrBJl ,IJ;OCTBTO't!JiYID rJIB.IlKOCT:D rbYH~H U.{X) , Mll Bh169p8M 

KpattHHe K09WWHnH9HTH B (I.I) B B~e 

cL u h_ u' + h; " h,' u" + 1h[ u" + 0( h') -1 :.:. "- o " 3 ul> - .J..Y " 360 " o , 
(I.4) 

-1 h 1 ~~ 11 _ h:_, (_,(IV_ :j h~-1 V 0 ( h t, ) 
C.VN+I ""UN+ N-1 UN + 3 U,v 2,1( N 3bO U,.., + N-1 ' 

HeTP,Y,II;HO ITOKB38T:D, 't!TO UpH TBKOM BH60pe OUBHKH (1.3) OCTaiDTCH B C~e. 
,ll9JI99, Y"HTHBBH 1iHHHTHOCT~ /!, -Cl!Jl9~HOB H pa9JIOJJt91111fl @'HKI1lli! 

no WOPMYJI9 Te~opa c ocraro~HHM ~eHoM B HHTerpa~HOH woPMe,na (I.I) 
IT~88M p8B9HCTB8 

r~e 

ECJIH 

x, 
] 11 ~J <{', (1i')u"(v)dv, 

Xi.-• 

6 

X;..n 

J,1 ~ J '?,_ (1i')u"(v-!chf 
Xi 

u E C [ Q,EJ , TO JIBrKO DOK838Tb, 't!TO 

J . ~ _ hT (h,+~h,,l u-'" _ hi !Jh, +!ih,.,) rvJ+ O{h') 
,(L 12.. l- 60 u t ' 

i::::o, ... 1N. 

2 

(I.5) 

(I.6) 

(I. 7) 



3,lleC1 B9JIH'illH!l :J, I! ] 2N <jiopMaJThHO 011P9.lleJ!9Hil IIO <jiOpMYJI9 (I. 7). 

Ec~ y~ecT:o, ~To 

TO, O"''9BH,UHO, p8B9HCTB8 (!.5) BllTIO.mUiiOTCH H ,ItJlf.[ t..=O 

C TO'IHOCT110 0 (h.') • 
ilO,llCT8BRRH BHp8*9HBH (I.7) B (l.5),ITOJIY<89M 

ll 

s'' ~ u" _j_ ~'+h (h _,-hi!+ ltf_, (h;., -h,4) 5" (x.)+ h(rh,.,-h,.~." (x.J) u/V i-
t c 1). L' L l-'f I 6 i-1 ( ' Uit1 I~ L 

(I.9) 

+ 3~0 ((, (1h;_, +Sh,_,) 5,:,r:f<J- A( (Jh1 +sh,,,)B;~,(x;)) uf"' + O('P) 
1 

i. .:::o, ... ) N. 
CeTKY 4N 6y~eM H83HB8Th KB83RpaBHOM8pHofi, 90~ EHll~CR COOTHD

ffi9HBH 

h.-h~OCli~) h-J·/6)._ (I.IO) 
' I ' 

Ms (I.8),(I.9) RCHO, 'ITO H8 K88Si!paBHOM9pHOH C9TK9 BHITOJIHRIOTCR p8B9H

CTB8 

OCn'! 
/_ f tv 

S" - "~~- !!:i. u · + O(h"J 
~ - !A L 1J.. '-

r.I(e () <!> JIM K88Si!p8BHOM9pHOJI C9TKI! I! 

Ka& cJieJICTBI!e, I!B (I.II) nonyqaeM 

_2_ 
hi. -th~-1 

(s/~,- s~ _ st-. s.~ ) + 
h.~ hL_I 

i=11 ... ,N-i~ 

(I.II) 

~=D1 , • , , N, 

<J = 4 JIM pasaoMepaoll ceTKI!. 

(I.I2) 

r.I(e c=.l- JIM paBHOM9PHOJI C9TKI! I! o=1 JIM KB8SitpaBHOM9pHOll C9TKI!. 

EOJiee TOrO, 9CJIH U. E C g , TO H8 paBHOM8pHOf:l: C8TK8 MOltHO ll0Ka38T:&, 

'ITO 
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'" li.. ::: 
' 

}/ . dlf ..1 /{ 
Si.fr -2. v~ + ..),_, 

h' 
+O(h"), 

i ::: 1, ... ' )/- :1 • 

§ 2. llDCTpoeHHe c~aijHOBOfi CX9MH 

(I.I3) 

llCTIORbSYBM CBO~CTBB RB83HHBT8piTanff~OHHOrO Cnll8~H8 ITpH ITOCTpOe
HRH CXSM ~ ~HC~SHHOrO p9W9HHH RpBSBOfi 3~8-qH: 

Lu;:: U
0 + prx) U.

1
(X) +Cj,(x) U(X):::; Z{X) ) X< [o.,&J 

' 
(2.I) 

(2.2) 

tJ U;, c£ < U + fo~Ui 0 0 ~ X = g 
rrred,·>-O,i-=1). '>O •<O c{<A'>O O{X!<O. ..... ' ' rJ."' , J-'1 - , ... r~ t 
C~TaeM, ~TO p(x), q, rxJ H !{X) - .n;ocr8To-qHo rJia,ruwe ifurruq.urn:. 
Tor.z<a aa.z<aqa (2.I)-(2.2) m.eeT e.I<HHcTBeH~oe pemea.e, aBnRIDmeeca .z<o
CTBTo~Ho r~~ . 

. IlyCTl> S (X I - KB93111!HT9piJ0JiffiJ;ll:OHHiiJI CIIJI9HH ,liJill: pemeHHff 3B.z<9'<ll 
(2.!)-(2.2), RO~OHT~ ROToporo orrpe.z<e~TCff woPMY~aMH (I.2) H 
(1.4). PacCMoTpHM a~palKeHHe L,S B ya~ax ceTRH /JN . B CMY (I.5) 
HM88M 

i., = o, ... , N. 
Ec~ yqeCTb (I.?), TO JISrKO B~STI>, ~TO ~B TIOCJIS.D;HHX 
npaaol! qacTH paaeHCTBa (2.3) ecT» Be~~ O(k <). 
peq" HMO, TO MH no~aeM/2/ od~HYID ciiJial!aoByx cxeMY: 

{LS)c = ,, (_, =- 01 . ·~ N, 

J 
£, s = 0< X =a. 
t:-S=t, X= l 

(2.3) 

CJIBraeMI:lX B 
Ec~ npeae6-

(2.4) 

C ~~ID TI~9HHH CXSMH ITOBHIDSHHO~ TO-qHOCTH Ml:l 6y.D;SM yqHTHBBTl> rJIBB-
HI:lit 'VI9H B BlllpruitemtiD( )J)1.H. !f1i H 'J 1. i . IlyCTl> C9Tk8 4 N KBS3R-
paBHOM8pHa.Tor,I<a C yqeTOM (I.3), (I.II) H (I.I2) HaXO.I<HM 
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r.I\e 

llaiiee,HCITOKb3YR (I.II) H (I.I2),iierKo ITOK838Tb, ~TO 

(/.,SJ,~,-$(LS), +(lSJ,.,~z,~,-:Zti+"ti,+ 0(/i~!, i=1, N-1. 

Hs (2.5), (2.6) TI0~89M CX9MY TIOBHlli9HHOH TO~HOCTH: 

r;ue 

{ 
2 s I~ - s'~ , "=0 

[ s: l ~ s./1 ~ = f,Z} . ;,/- I 
' , ' ' 
II II i "N. :J,.SN-1- SN-J.. 

(2.5) 

(2.6) 

(2.7) 

B CH.I\Y WHHHTHOCTH B -clli\a~HOB MBTpHUa CHCTeMH (2.7) m.eeT .I\eHTo~

HYID CTP,YKTYPY· nerKO ITOKB38Tb, ~TO BC9 ypaaHeHBH CHCTeMH (2.7) ~He~

HO H83BBHCHMH H, C~8~0BBT8~HO, CHCT8M8 (2.7) RM88T 8~HCTB9HH08 

pemeHH8. YpaBH8HH8 C HOM9POM i= 0 B CHCT8M8 (2.7) C0~9pmRT W9CTb 

H9H3B8CTHb1X oL;_ , ~ ::-f) 0, 1, , . , , 4 . 113 aero H9E3B8CTHb18 o(. 3 H 

<:{If HCKJilO'tf810TC.fi C IIOMOIIlDID ypaBHSHRit C HOM8pOM & .:::. 1 l:I i = .2.., • 

A.HaJIOrWIH08 rrpeo6pa30B8HH8 C,U8JIB8M B YPBBH8Hml C HOM8POM i. = N B 

CIICT9M8 (2. 7). 

B pesy~TBT8 TI0~88TCR CHCTSMB C UHT~arOHSR»HOH MBTpKUefi,H OHape

ill89TCR MSTO,UOM TIRTKKOHS~Oli nporOHKll/S~ TaKHM o6pasoM,p8maR 3TY CKC

T8MY,MH n~aeM rrpzd~eHHoe pemeHHe, annpoKcHMHp~ee To~Hoe peme

H>Ie 381\8~ (2.1)-(2.2) C nopJW<OM 0('£'"). Tenepb C9TKY LlNc~

TBGM p8.BHOMepH01i. B 8TOM CJzy~ae (}:.it H,R8R CJI9.Il.CTBl:l6, ~ pem9HHR: 

(S) CHCT9MH (2.7) cnpaBOMJ!B8 OJ19HK8 (I.3), T.e. CM8J!H t; , !!BJIS>-
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mHfiCH pemeHHeM CHCTeMH (2.7), ®aKTH~9CKH H8 OT~88TCR ITO TO~HOCTH 
OT KB83HHHTeprro~UHOHHOro CUX8~H8 (l.I). A ~TO K8C88TCR 3H8~8HHfi 
ITpOH3BO~HUX U~~~ B Y3~8X CSTKH, TO TYT M0~8T dHTD TI0~8H do~ee 
CHRDHHn pe3y~T8T. nefiCTBHT8~HO, B Y3~8X p8BHOM8pHOfi CSTKH HM810T 
M8CTO p8B8HCTB8 

KOTOpHe RBJ!lDOTC!i CJl8,IlCTBl!8M CX8MH (2. 7) I! yp8BH8HI!Ji (2 :I). TaK K8K 
MH 3aJIOJKl!Jll! B OCHOBY CXOMH ( 2. 7) CBO!!CTB8 (I. II) I! (I. I2), TO I!X 

MOEHO ~BTD OT C~8~H8, ~erOCH p8ill8HH8M 8TOfi CHCTSMH. B CaMOM 
,n;eJie, rrpe,nnoJIODM, ~To paBSHCTBa Sl- u.{ = 0( h~r) He BHIIOJIIDilOTCR 
XOT.fl dH .n:,Jifl O,IJ;HOrO ~ , CK8JK8M, i "'K • Tor,n;a OdH38T9Jn.HO HM89T 
M8CTO S~- u.k ~ 0 (h.~). 0TCIQI1;8,B CBOIO 0~8pe.ZU,,BHT8K88T p8B8HCTBO 

- h~ 's" .,. oc h3 J, l.,SK=~K 0-l, K 

H T8M CBMHM 8TOT CITJiaaH dy,IJ;eT OT~8ThCH OT KB83KHHT8piTO~UMOHHOro 
CIIJiaJ!Ha B8Jli!'IIIHOJ! Q ( h_ '). 3TO llpOTHBOpO'IIIT TOM'J, '<TO liOCTp08HHIIfi 

HaMH Cl1Jl8HH 8llllpOKCl!Ml!]Y8T peWOHH8 3~8'<1! (2.I)-(2.2) C ToqHOCTbiD 

0 ( h "). TaKl!M o6pa30M, l!MOIDT MOCTO 

t- = 0, ... , N (2.9) 

0TC~8 l! l!3 (2.8) BHT9KaiDT paB9HCTB8 

fl II 

+ 10 s' + g '" - !)_" ~ 0 ( h") 
12.. t ) 

(2 .IO) 

C ~OM CTOpOHH, COrJI8CHO ITOCTpOeHHIO CXeMH (2.7) ~OJI*HH BHTIQnHHTDCH 
p8BSHCTB8 

i =0, 1, N 

Ec~ yqeCTD noc~enHee COOTHOW8HH8, TO H3 (2.10) JierKO CJI8~9T 

S ~l _ 0 h_:t IV 
L - u ~ - 'ii u.;. + 0 ( h4

) 

0TC~8 H8M8~8HHO BHT8K~T 

s~' _,_s:' + s!l 
+r ~ ~-~ 

It, 
i=-1, ... ,N-1 (2.II) 

KOTOpHe l!M9IDT M9CTO ~ ,IlOCT8TO'<HO rJI~OJ! WoYHKUHl! ~(X). 

6 



TaKHM o6pa30M, 0 ITOMOmhro OUXaHHa, ~merOCH pemeHHeM OHOT9MH 

(2. 7). MOryT 6UTI> arrrrpoKCllMI!poBallli rrpoHSBO.lUll>le pernei!ID! 38.118'<1< (2. I) 

-(2.2) BO BHYTP9HHHX ys~ax p8BHOMepHofi 09TKH 0 6~mofi TO~HOOThiD. 

C~e~eT OTMeTMTh, ~To B y~ae paBHOMepaoll oeTKH BHY~peaHHe ypaBHe

I!ID! ( i "I, ... , N- { ) CIICT9MU (2. 7) IIOJIHOCTI>D COBII8.!18DT C COOTB9T

CTBYDmnMH ypaBH91!ID!MH H3B9CTHOH CXSMU/2/. 
0TM9THM Ta~e, ~TO H8 p8BHOMepHOM 09TK9 KB83HHHT9piTO~OHHHH 

OIT~aHH Y~OBX9TBOPff9T COOTHOill9HRRM 

t = o, ' '. ~ tl ) 
(2.I2) 

KOTOpHe MOEHO HOIT0~30B8Th ~ 060CHOB8HER M9T0~8 YTO~H9HHH ITO PH
~ap~OOHY. B oaMoM ~e~e, aanpHMep, aa anBOe orymaromefioH oeTKe o maroM 

h.fh C00THO!ll9Hillt (2. I2 ). IIPIIHHMBDT B>l.ll 

L 

(LS\=1-,-~8 u'~ +0(h."), o=O, ... ,N. 
(2. I3) 

3,n;ech ypaBaeHlUI (2.13) aarmcaHI:l To~Ko B ys~ax oeTu ilN o maroM 

~ • 0'I9BHrrHO, 'ITO JIHH9HHaff KOM6HH~ COOTHO!ll9HHH (2.I2) H (2.I3) 

~89T peSYJil,T8T 

( ~ s) i 6 z' + 0 (h. 4 ) " 0 0, . " , 1'1, 
~ . ' 

rrre S = ( 4 s - s) /3 . 

TaKHM o6paSOM, MOTOn CIIII8HH-KOJIJIOK8UIIII (2.4) MOX9T 6HTI> IllHpOKO IIpHM&

H9H IIIIH 38.118'<11 ( 2. I )-(2. 2) C IIOCJI9~11jl<M YTO'IH9HII9M IIpH6JilllR9HHOro 

pSIDSHRff H8 ITOCR9~0B8T9~HOOTH OSTOK/ 5/. 

§ 3. HTeparrHOHHHB M9TQll noOTP09HRff ITpH6~HHoro pemeHHH 

CIIJial!HOBH9 CX9MH (2.4) II (2.7) MO><HO 38IIIIC8Tl> 9III!HOo6paSHO B 

<jlopMe 

{e,s)o=t, 

(LS)i = &i- h}/ t/ [s:'J 
ce,sJ, = r~. 

(3.I) 

CxeMa (3.I) rrpll lio() rrpeBp~9TCH B CX9MY (2.4), a IIpll fioi- B 

CX9MY (2. 7). CJI8.I(Y9T OTM9TI!T:b, 'ITO rrpll e 0 D C9TKa 6.,; C'<IIT89TCH 

rrpOHSBOJI:bHOJ!. lls (3.I) HCHO, 'ITO CX9MY (2.7) MOXHO p9Ill8Tl> B paMKaX 

CT8H,U8pTHOft Tp9XT0~9~HO~ ITporOHRH MSTO~OM ITpOCTO~ HTSpauBH: 

• 
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(E1 gK•<lo ~ t 1 ' 

(3.2) 
( ts<•')· = •. _ JJl.!LA2 d' [sK] &oo, ... N LJ L v~,. 14 L.1 "CJX2 ~ ' ' ' 

IlpH 8TOM AID! H8'1IaJI8 HTeparnrn: B K8'T.JBCTB9 S 0 
HCIIOJTh3YBTC.fl CIIJI8fiH, .fiBJlRIO

IJlllfiCH pemellli8M OTOil lK8 CHCT8MH (3.2) !jpH 9~0 . B CMJIY amrpOKCHMaliH
OHHHX CBOHCTB K~OK~OHHOrO CnH8fiH8/~/ RMBBT MBCTO CXO)UU~OCTD HTBpa
~ (3.2) ITpH ilOCTBTQqHQ MB~X he . ~OTIORHHTe~HHM ~eH B npaBoti 
qacTH ypaBH9HH!< (3.2) Hrpaer po~ KoppeKTIHH. OdHqHo HTSPBilHOHHHfi rrpo
I.J;ecc ( 3 .2) CXO,JJ;E:TCJI 'l!Bp€3 3 H 4 mara -. CJie.rcyBT T8IDKB OTMBTHT:b, liTO 
M8TpHn8 Tpe~arOHaHDHOH CHCTBMH (3.2) ITOCTO.fiHHB,H II03TOMY OH8 BH~C
JIJISTCH O,nHH pas npH k = 0 • 3To 06CTOR:T8JIDCTBO OITTIIMH3HpyeT aJirOpHTM 
(3.2). ilpHHUHITH~Hoe ogaqeHHe HTepauHOHHoro nponecca (3.2) HMeeT 
MBCTO IIpH p8CCMOTp9HRX CXBMH ~ CHCTBMH ,n;E:~BpeHUHa~HHX ypaBHBHHH. 
B CBMOM ~ene, cxeMa (2.7) M~eT 6HTD Jierxo pacnpocTpaaeaa aa ~afi 
CHCTBMH, B 'li8CTHOCTH CHCTBMH ~yx ypaBHeHHH; 

(3.3) 

Taxaa CHCTBM8 B03HHK89T, H8TipHMep, B C~ae,KOr~a RO~BHTH ypaB
HBHHR (2.I) KDMUHBKCHH. KpoMe Toro, MHOrHe a~a~ coBpeMeHHoH WHaH
RH/?,S/ CBO~TCR R pemeHEID CHCT9MH BH~a (3.3).EC~H BB9CTH 0603H8~8-

u ~ ( ~;) ) R(t,(X)) 
tl. (X) J 

P,, (xl), 
Pzz (x) 

TO CHCT9MY (3.3) MOMHO 38ITHC8T~ B B~e 

/..u = R. 

Q = (q., (Y) 

qZI (<I 

B 8TOM ~ae OCHOBHHe ypaBHeHBH CHCTeMH (3.2) ITpH00peT8IDT B~ 

•. 
8 



S=(S,,S,)
7 

K•01. 
' ' 

B pesyADrare opraansaUKH TaKara n~epa~OHHoro npo~ecca MH saa~Te~Ho 

C3KOHOMHM OTI8p8THBHYID TI8MRTD 3R~. 

BNrne MH paccM8TPMB8~ HT8p8UHOHHHli M9Ton TIOCTp08HHR perneHHR C 

BHCOKOfi TO~HOCTDD H8 KB83Hp8BHOM8pHO~ H paBHOM8pHOU C9TK8X. 0,IJ;H8KO 

npH nocr8ro~HOM r~a,IJ;KOCTH KOa~~8HTOB ypaBH8HnH (2.I) MO~HO npen~a

ran, HT8paUHOHHHtl: M8TO,IJ; TIOCTpoeHHR pellieHIDi C TO't!HOCT:b!O 0 (h._'~) H8 

JIIOdotl HepaBHOMepHoh cerKe. IIycr:o p, q., "f..E CK [a,&] K"?-..t. Torna 

~3 ypaBH9HHff (2.1) HafineM 

rne 
/) I 1 II 
• •.tff -2~- p +qp, 

c :::.~'p+q,p'-q,") d:::t 11 -P't-Pt' 

~anee H3 (1.8) H (I.9) C~6JlY9T, ~TO 

h.~., (h,_,- h,_,) 

1/8 (~ h_N·! + h_N·J) 

+ o ch-'J 
' 

(3.4) 

(3.5) 

'-

s~ -u> h'('~ h 1(53h,., +31h.,.,)u: +8(h~~-,-h,.,,)u;.} + O( l'). 
3GO~ ,v_,+ f{-J~ 

Terrep> WOPMY~ (I.7) sarrmneM B BHJl9 

' 
:t =- \~ [!3h.,_,+sh.,.,)u~"+(.2h,_,•Jh,.,w:v,]+ o(h')' 

(3.6) 

3 

],_, =- :~ [C3h, +sh,,)u~ + (.2h, +Sh,,)u;;,J +O(h'), i~l, .. , N-1. 

Tor~a,y~HTHBaa (3.4), (3.5), (3.6) u (I.3),Hs (2.3) no~aeM 
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(3. 7) 
r.ue 

F.Csl= h; [uo&h, +'fqh,+liR,h,(h,-h,J)9J, rsJ+IGfh,-h,)'lJ, rs) 7, 
' t2.0(1h,+h,) J 

(; (S) = ~- (!- ~ P, )/3 (x,{(3h.,_,+sh.,)'lJ,IsJt (J.h,_,~sh,_J9J,_,(sJ] + 
~ {"O h.t L L-1 

(3.8) 

+ G ~ th ~-I ( i + h £' pJ 6,tt{x;)[r 3hi + Sh.,,)'l!Js )+(Jhi' 5h."1 )9:Ji+l iS)] , 

i ::::.f) ... IN- i ' 

C/J;_ (S) = f2i 5~
1 

+ ei S~ + C;_St. + d~ · 
Tor,IJ;a H3 (3.7) RCHO ,'liTO MOJKHO paCCM8Tpi-:!B8Tl> HT9P8.IWOHHbl.fi npor.tecc 

(3.9) 

B Ra'IeCTBe S' deperca perneHHe Cl!cTeMH (2.4). lls (3.8) acHo, 'ITO rrpH 

)lOCT8TO'IHO M8~X ~ CXO)ll!TCJ'I l!T9p8Ul!OHHH~ IIPOII9CC (3.9). ABC~ 
8IIITpORCHMaQHOHHOrO CBOfiCTB8 (1.3) KB83HHHT8piiO~OHHOrO C~anHa H 
COOTHODI9HHR (3.5) ll (3.6) CX9M8 (3.9) HM99T TO'IHOCTb/9 ,IO/ 0 (£~). 

§ 4. :rfu:CJI8HHH9 3RCII9QHM9HT1I 

PaccMaTpHBaeTCR TecTOBBH s~a'!Ia 

u" +Sittx·u'-xu =1kn_x(c.'J-5x-x-1), xe[oJU, 

I I 
U+-;zu=-1, X =X. 

TotrHOe perneHHe aa.na"TII HMeer Elm u ( x) = J.. Jilt x . 

If) 

B T8dJIIIII9 I 



npHBe~eHH ~HC~8HHH8 pesy~T8T~, B Hell MCllanb30BaHH C~e~~H8 0603H8-
'lemm: 

E, (K)::: max I s{J()- u(t) f 
O!o ~ f rV 

1<=0,1. 

II II S" _, _ / s~,. -r 1os~. + ~,_, 11 / E = ma.x -------- - ui. , 
~6i:!:.N1 {~ 

I " " s'' I 
61v = m()..x s~t~-.2.~;. + L-1 -u.'( . 

1!:.i.ft{-l 

B CTpOK8X C HOM8paMH l,IT pacno~omeHH 3H8'18HHR, II0~8HH~8 ITO H3B8CT
HOi1 CX8M8 IIOBNlll8HHOi1 TOtiHOCT~2/ H ITO CX8M8 (2.7) H8 p8BHOM8pH0.\1 
C8TK8. 

Ta6Jll!l1a I 

h. Ji/20 Ji /~0 JE Ito 

E. I 0 68738464-05+ 0.4.1582I80-06 0 27345190-07 
II 0 643I9346 05 0 42873134-06 0 272332I4 07 

s' I 0 5I397975-05 0 32049659-06 0 I9973760-07 
II 0 52444288-05 0 32207624-06 0 .I9998012-07 

E. II I 0 60998006-05 0 3825I235-06 0 23950715 07 
II 0 5958258I-05 0 38032350-06 0 239I6722 07 

t.'v I 0 14635555-04 0 90561562-06 0 57539097-07 
li 0 61779999-04 0 7979974I-06 0 56932201-07 

+ ~b o,68738464-05 = 0,68738464 ·1cr . 

M3 T86.JIHI.J.N I BW(HO, tiTO ode CX8Mhl ~8IOT IIPMM9pHO O,JlHH8KOBhle pesyJillT8Thl, 
npH'tiBM Be.:ruPmHH E. 

1 
£ '

1 
E.'', c.~'' HMBIOT TO"tJ:HOCT:O 0 (It'~ ) B ys.:rmx ceT

KH. 3TKM TIO~TB8~8IOTCR T90p9THti8CKH9 BhiBO~ OTHOCHT8JillHO nop~a 
CXO~OCTH p8CCM8TpHB88MbiX CXBM. 

B T86~e 2 IIpHB8~8HH p83Y~T8Tbl, IIany'tl8HHhl9 C TIOMO~hiO HTepa
L\IIOHHOrO rrpouecca (3.9) Ha HepaBHOMepHo~ ceTKe bN c 10 ysJiaMI!. CeTKa 
C N::20 y3JI8MH IIOJIY'I8H8 H3 OCHOBHO!iJ: C8TKH 38 C't[8T p836aeHHR Ra.1t,Il;OI'O 
H3 HHT8pB8JIOB [X~ , X~ +1] H8 ,nBS paBHbi8 't[8CTH. 

MTepaUHOHHHfi npouecc (3.9) rrpeRpamaeTCH npH BHnoJIHBHHH ycJIOBHH 

rM.X I s""(xd- SK(Xi)l ~ c 
0!: ~ 6N 

-· B H8ill8M CJIY'tl89 OHO Bl:UIOJIHmiOCh C KOHCTBHTOf.i 8 = 10 'I9p83 ti9Tbipe 
( /1•10 ) H TpH ( /V-20 ) HT9p8!1l!rl. liS 8TOJ! T86Jlllilbl BH,UHO, 'ITO 
KOJIJIOKa~OHHbifi CilJIBfiH 8IIITpORCHMHpy8T perneHHB 3~B'IIH C TO~HOCT~ID 

0(!/4). 

II 



Ta6J!Jil(a 2 

I s- til Is' - u' I x, 
N= 10 N = 10 N=20 N= 20 

0 0, 72932II5-03 0,46179317-04 0,36466058-03 0,23089658-04 
0,4 !0,63934952-03 0,40531557-04 0' 50294289-03 0,6II59445-04 
0,7 j0,46361861-03 0 '27015400-04 0,6085II85-03 0 '68584979-04 
0,9 0 '48306386-03 0,28576913-04 O,II317139-02 0' 17398361-03 
1,3 0,51380500-03 0,33183530-04 0,10957978-02 0,18699269-03 
1,57 0,38045809-03 0, 2II20669-04 0,63450407-04 0,37617419-05 
1,84 0' 47487714-03 0,30952460-04 0,91734883-03 0,17691732-03 
2,24 0,34403147-03 0,207II366-04 0,14467427-02 0,19269156-03 
2,44 0,25654748-03 0,15031293-04 0,24550626-03 0,4675J406--04 
2,74 0,31864361-03 0,216336II-04 0,12515469-03 0,38067188-04 
3,14 0,28269333-03 0' 18816317-04 0' 56541230-03 0,37658275-04 
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