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1. BBEAEHHME

B Hacrosiiiee BpeMst 60J1b1I0€ BHUMaHMUE YAETSIeTCd pa3paboTKe YMCIEHHBIX METOAOB 151 ypaBHE-
HUIT MaTeMaTU4ecKoil (pU3MKKU MOBBIIIEHHOTO MOPSIAKA TOYHOCTU. 3MIeCh CIOXWINCH IBa HallpaBlie-
Hus. [lepBoe HampaBieHUEe CBSI3aHO C MOBBILLIEHUEM TOPSIAKA alllPOKCUMAIIUM Pa3HOCTHBIX ypaBHE-
Huii. [Togxonpl, CBI3aHHBIE C 3TUM HaIlpaBJIEeHUEM, paCCMaTPUBAIMCh B uccienoBanusx [.M. Mapuyka
[1], I'. Mapuyka u B.B. Illaiinyposa [2], A.A. Camapckoro [3], I' . Ilumkuna u JI.I1. IlnmkuHoM
[4]. Bropoe HampaBieHUe CBSI3aHO C TOCTPOEHUEM PEIIEHU Ha OCHOBE Pa3HOCTHBIX ypaBHEHUI cpaB-
HUTEJIbHO HEBBICOKOTO MTOPSIAKA Ha ITOCJIEN0BATEIbHOCTH PABHOMEPHBIX BIOXKEHHBIX CETOK. DTH METO-
IBI TIOMYJIWUTA Ha3BaHME SKCTPANoJIIInii mo PudapacoHy, cMm., HarpuMmep, [5]. B HacTosmeit pabote
st 3agaun Koy aJist ypaBHeHUsI TiepeHoca CTPOSTCS Pa3ioKeHUs 00paTHBIX Pa3HOCTHBIX TPOU3BO/I -
HBIX U COOTBETCTBYIOIIMX HEBI30K IO CTEIEHSIM IIATOB OCHOBHOI U pa3peXeHHOI CETOK COOTBET-
CTBEHHO. DTO MO3BOJISIET TIPUMEHUTh TEXHUKY PryapicoHa Ha OBYX BIOXEHHBIX CETKaX WM MOCTPOUTH
Pa3HOCTHYIO CXEMY, CXOASIIYIOCS B PABHOMEPHOM HOPME CO BTOPBIM MOPSIKOM CKOPOCTH CXOJAUMOCTH.

O conepxanuu padotsl. [ToctaHoBKa 3agaun Koty 1J1st ypaBHEHUS TiepeHOCca U Leb UCCIIeTOBAHUS
MPUBOAATCS B pasd. 2. AIPUOPHbIE OLIEHKU pellIeHUs] U MPOU3BOIHBIX YCTaHABJIMBAIOTCS B pasi. 3.
CrangapTHasl pa3HOCTHas cxeMa I 3agayu Kolw [jisd ypaBHEHUs TepeHOCa pacCMaTpUBaeTCs B
pasi. 4 v yCTaHABJIUBAETCS €€ CXOAUMOCTb B pABHOMEPHOI HOpPMeE C TIEPBBIM MOPSIKOM CKOPOCTH CXO-
auMocTh. B pasn. 5 v 6 MoCTpoeHBI pa3ioXeHUsT 0OpPaTHBIX PA3HOCTHBIX MPOM3BOIHBIX ITO CTETICHSIM
IIIaTOB OCHOBHOM U pa3peskeHHOM CETOK COOTBETCTBEHHO. C UCMOIb30BaHMEM 3TUX PA3I0XKEHUIM TTOJTY-
YeHBI Pa3JIOKEHUS IS COOTBETCTBYIOIINX HEBSI30K. B pa3n. 7 Ha 0OCHOBE pa3IoXKeHU HEBSI30K CETOY-
HBIX pelleHUi ¢ MpMMeHeHeM TeXHUKU PruuyapacoHa cTpouTcs cxeMa, cXopsiasicss B paBHOMEPHOI
HOPMeE CO BTOPBIM TTOPSIAKOM CKOPOCTU CXOAUMOCTU. BBIBOABI MpUBOISTCS B pasm. 8.

2. TIOCTAHOBKA 3AJAYM KON OJI1 YVPABHEHWA ITEPEHOCA.
IEJIb NCCIIEIOBAHUA

Ha mosioce G':

G=GuUS, (2.1a)
TIe
G=Dx(0,T], D=(-0<x<o); §={(x1):—00<x<oo, =0}, (2.16)
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VIIVHIHEHHAA PASBHOCTHAA CXEMA 1273

paccMoTpuM 3amavy Koiiu mjist peryasspHOro ypaBHeHUs IIepeHoca
Lu(x,t) = f(x,1), (x,He G, uxt)=0e@x), (x1)eS. (2.2)
3nech

L= b(x,t)i +c(x, 1) + p(x, t)@, (x,0) € G, (2.3a)
ox ot

dynkumu b(x,1), c(x,t), p(x,t), f(x,t) npenmnonaraloTcs 10CTATOYHO IMaJKUMKU Ha G, dyHKIMSA o(x)
MpeanoJiaraeTcsl JOCTaTOYHO MIAaAKOM Ha MHOXKECTBE S, TIpHUUEM,

by <b(x,H<b’, 0<cx,n<c’, p<pe)<p’, |fun <M, (x1)e G; (2.36)
lp(x)| < M, xe D, by,p,>0. (2.38)
Yepes M (uepes m) oO003HaAUaeM JOCTATOUHO OoJblINE (MaJible) MOJOXUTEbHbIE TOCTOSTHHBIE. B ciy-

Yyae CETOYHBIX 3a4a4 3THU IIOCTOSHHBIE HE 3aBUCST OT 11a0JIOHOB Pa3HOCTHLIX CXCM.

Hama unens — w1 3amayu Ko nj1 ypaBHeHus repeHoca (2.2), (2.1) mocTpouTtb pa3HOCTHYIO CXe€-
MY, CXOJSIIYIOCS B paBHOMEPHOM HOpME C MOPSIAKOM CKOPOCTH CXOOUMOCTH BBIIIIE IIEPBOTO.

3. ATIPUOPHBIE OOEHKH! PEINEHUA 1 ITPON3BOJIHBIX

PaccmoTpuM psin anipropHBIX OLIEHOK peleHus 3amadu (2.2), (2.1), HeoOXOAMMBIX ITPU ITOCTPOSHUN
Pa3HOCTHBIX CXEM M OOOCHOBAHUM MX CXOOMMOCTU. B pasa. 5 u 6 HaM nmoTpedyeTcst orpaHUYEeHHOCTh

npousBonHbIx 9 /x* u(x, 1), 9% /91 u(x,1), (x,t) € G, ipu k + k, < 3. BBIBOII OLICHOK TTOI0GEH BHIBOILY
OLIEHOK PELIEHMs U MPOM3BOMHBIX PETYJIAPHBIX M CUHTYJISPHBIX KOMIIOHEHT PEILEHUS] CUHTYJISPHO
BO3MYIIIEHHOTO YPaBHEHMSI IIepeHoca B [6].

3.1. JIns 3apaun Kouwm ajist ypaBHeHus TiepeHoca (2.2), (2.1) cripaBenjuB npuHuun MaKcumyma, mno-
JTOOHBIN MPUHIIUITY MAKCUMYMa JIJIsl CHHTYJIIPHO BO3MYIIIEHHOIO YpaBHEHUS IepeHoca B [6].

Teopema 3.1. IIycms das dannsix 3adauu Kowu ons ypasuenus neperoca (2.2), (2.1) evitnoansemcs ycao-
sue

Lu(x,t) 20, (x,HeG; ulx,t)=20, (x,)esS.
Toeda ona gynkyuu u(x,t) cnpasedrusa oyenxa u(x,t) = 0, (x,1) e G .

3.2. [IpuBeneM arpuopHbIC OLICHKHU 11 peteHus 3agaun Komwu (2.2), (2.1).

ITpuMeHsIsI TEXHUKY MaXKOPaHTHBIX (QYHKIMHA (ITOH0OHYIO IPUBEAEHHOM B [6] mIst HaYaIbHO-Kpae-
BOM 331241 111 CUHTYJISIPHO BO3MYIIIEHHOTO ypaBHEHUSI IIEpEHOCA) , HAXOAMM OLICHKY PEILICHUS 3a1a4n
2.2), (2.1)

lu(x,p| < M, (x,)eG. (3.1)

I1pu uccnegoBaHny MPOM3BOIHBIX pellieHUs 3agauyn Kol curraem, 4To KO3 OUIIMEHTHI U IIpaBast

YacTh YpaBHEHUS SIBISTIOTCS JOCTATOYHO MIaIKUMU Ha G: b,c, p, f € Ck’k“(C_?), k+ky, <K, K <3, Ha-

yaybHast GYHKIIMS — TOCTAaTOYHO IIaaKasi HAa MHOXECTBE S, IIPOU3BOIHEIC aa—kk ¢o(x), k £ K, orpaHuye-
X

HbI IITpHU K =3. HpI/I 9TUX YCIIOBUAX BBIIMOJIHACTCA BKIIIOYCHHNE

ue CYG), k+k, <K. (3.2)
Torma st pyHKUMM u(x,t) cipaBeliiBa OlleHKa
ak+k0 _
ﬁu(x,t) <M, (x)eG, k+k <K. 3.3)
0x ot °

CripaBenjimBa ciaeayroiiast
Teopema 3.2. ITycmsb 0as daunsix 3a0auu Kowu 0as ypasnenus neperoca (2.2), (2.1) eévinoausemcs ycio-

eue b,c,p, [ € Ck’k"(é), k+ky < K, K =3. Toeoa oaa pewenus 3adauu Kowu u(x,t) u e2o npouseooHvix
cnpasedauswt oyenxu (3.1), (3.3).
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4. CTAHOAPTHAA PABHOCTHAS CXEMA

IMocTpouM cmandapmuyio pazHocmuyio cxemy Ha OCHOBE MOHOTOHHOI CETOYHOI alImpoOKCUMAaIINU
3agauu Koy ajist ypaBHeHuUs riepeHoca (2.2), (2.1) u uccienyeM ee CXOOUMOCTb.

4.1. Ha muoxectBe G BBeieM CETKY
G, = OX . 4.1)
3aech ® U M, — PABHOMEPHBIE CETKU HA MHOXECTBaX (—oo,00) U [0, 7] coorBeTcTBeHHO. [lycTh 4 U T —

IIAru CETOK M U M ; y3ea (0,0) MpuHaLIeXUT ceTKe G,

-1 -1
[Ipennonaraem BbINOJHEHHBIM yciaoBue 1< MN ,T<MN, ,toe N +1u N, +1 — 4ucnio y3jioB

Ha OTPe3Ke €AMHUYHON NJIMHBI HA MHOXECTBE (—o0,00) U YUCJIO y3J0B CETKU (), COOTBETCTBEHHO.
3amauy (2.2), (2.1) armmpokcuMupyem crmanoapmuoil pazHocmuoil cxemoil [ 3]

AZ(X, t) = f(xa t)a (x9t) € Ghr; Z(-xa Z‘) = (p(x)’ (xs t) € Shr' (423)
3nech Gy, =GN Gy, S =SNG,
A = b(x,0)0; + c(x,1) + p(x,1)0;, (4.20)

O.z(x,)m 8;z(x, ) — mepBble 0OpaTHbIE Pa3HOCTHBIE ITPOU3BOAHBIE (TPOM3BOAHBIE HA3a/) MO X U f CO-
OTBETCTBEHHO.

PasnoctHas cxema (4.2), (4.1) MoHOTOHHA (OnpeneaeHNe MOHOTOHHOCTH Pa3HOCTHBIX CXEM CM., Ha-
npumep, B [3]). st cxemsl (4.2), (4.1) cnipaBelJIuB cemouHbLil RPUHUUN MAKCUMYMA.

Teopema 4.1. Ilycms Oas pasnocmuoii cxemsr (4.2), (4.1) ewvnoansromes ycaosus Az(x,t) =0,
(x,t) € Gy, 2(x,1) 20, (x,1) € S)r. To20a ona yukyuu z(x,t) cnpasedausa oyenxa z(x,t) 2 0, (x,t) € 5,”.

4.2. C yyeToM ariprMOpHBIX OLIEHOK YCTaHABJIMBAaeM CXOIMMOCTb B PABHOMEPHOI HOpMe Pa3HOCTHOM
cxeMnl (4.2), (4.1).

C ucnonbs3oBaHueM olieHOK (3.3), e K = 2, momobHo [6], mojiyyaeM, 4TO pelleHrue Pa3HOCTHOM
cxeMbl (4.2), (4.1) cxonuTcsl B paBHOMEPHOM HOpMe K pelreHuio 3agaun Komm (2.2), (2.1) ¢ oneHKoit

lu(x,t) — 2(x,0) < MIN ™' + Ny'l, (x,8) € Gy (4.3)

Teopema 4.2. [lycmb 0as pewenus 3adauu Kowu (2.2), (2.1) evtnoansemces oyenka (3.3) npu K = 2. To-
20a peuenue paznocmuoii cxemot (4.2), (4.1) cxodumcs 6 pagHomepHOIl HOpMe U 0451 He20 Cnpaseodnusa oyeH-
xa (4.3).

5. PA3JIOXKEHUSA PASHOCTHBIX ITPOM3BOJHBIX 1 HEBA3OK ITO CTEITEHAM IIATOB
IMTPOCTPAHCTBEHHOU M1 BPEMEHHOMU CETOK

B cnydae pazHocTHOIT cxeMbl (4.2), (4.1) mocTpouM pas3jioKeHUs MEePBBIX 00paTHBIX Pa3HOCTHBIX
MPOU3BOAHBIX O X U f TIO CTENEHSM 11aroB /1 U T PABHOMEPHBIX CETOK O U 0. C UCMOIb30BAaHUEM ITUX
pa3JIOKEeHU I MOYyYUM Pa3IoKEeHHUs MO CTEMEHSIM 11aroB 4 U T JJ1s1 COOTBETCTBYIOLIUX HEBSAZOK, KOTO-
pble OyneM MCMOoJb30BaTh B pa3ia. 7 MpU IMOCTPOSHUU CXEMBbl, CXOASIIEHCS CO BTOPBIM MOPSIAKOM CKO-
POCTH CXOAUMOCTH.

5.1. PaccMoTpuM pasnoxeHue oOpaTHOW Pa3HOCTHON MPOU3BOMHOM O.u(x,f) TO 1ary A B y3ie
(x,1), rne

u(x,t) —u(x — h,r)
h b

3ameTuM, uyTo y3en (0,0) mpuHaIIEKUT CeTKE 5,”.

S u(x,t) = (x,0) € Gy,

3aMeTuM, 4To TS u(x — h,¢) BBIMOJHSIETCS CJIEAYIOIIee PAa3JIOXKEHUE MO CTETEHSIM 11ara /:

2 3
u(x — ht) = u(x, 1) — h%u(x,t) + 2_1h2%u(x,t) - 6_]h3$u(ﬁ,t), .1)

x,0)e G, Ve |[x-hx].
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C yuetoM pasznoxeHus (5.1) s u(x — h,t) noayyaem paszjioxeHue oOpaTHOM pa3HOCTHOU MPoOU3-
BOJIHO Ou(x,?) TIO CTETIEHSIM 111ara A B y3Je (x,7)

Sou(x,r) = 9 u(x,t)—2"h iu(x, H+6"H 9 u(d,1),
* ox ox* ox’ (5.2)

x,0e G,, Ve]|[x-hx].

Tenepsp, ¢ yueToM pasiioxeHus (5.2) mojiydaeM pasjioKeHUe IO CTEIEHsIM 1iara 2 B y3iue (x,t) o

pasHocTH O, u(x,t) — d/dxu(x,t), KOTOPYIO HA30BEM Hegs3K0l 1o aHaioruu ¢ onpenesneHueM y H.H. Ka-
JIMTKWHA [3]

2 3
Seutx.t) - Lu(et) = -2 hLuey + 6 B L uw.n),  (x.1)€ Gy (5.3)
ox ox ox

5.2. PaccMoTpuM pasiioxkeHre 00paTHO# pa3HOCTHOI TTPOU3BOIHOM 8;u(x, 1) TIO CTETICHSM 111ara T B
yaie (x,t), Tae

Sou(x,) = WD ZURIZD (e G,
T

V3en (0,0) NpUHAMLIEXUT CeTKE Gy,

IMomo6no pasmoxenuto (5.1), Wi u(x,t — T) BBITIOTHSIETCS CIIeTyIolee pa3IoXeHNEe 0 CTeTIeHSIM
Irara T:

0 129 130
u(x,t — 1) = u(x,t) —T=u(x,t)+2 v —u(x,t) — 6 T —u(x,n),
ot or’ or (5.4)
(xat)e Gh‘r’ ne [t_Tvt]
C yuetoM paznoxeHus (5.4) mis u(x,t — T) TojiydaeM pasJjioxkeHre oOpaTHON pa3HOCTHOM Mpou3-
BOIHO# O;u(X,?) TTO CTETIEHSIM 1ara T

9
ot

Ananoruuno (5.3), ¢ yuetoM pasyioxkeHus (5.5), mojiydaeM pas3jioxKeHHe T10 CTeTIeHsIM 11ara T B y3Jie
(x,7) nnst HeBsI3KU O;u(x, 1) — d/dtu(x,1):

2 3
Sru(x,t) = u(x,t)—2l‘c%u(x,t)+6l‘czyu(x,n), (x,f)€ G,,, Melt—11. (5.5)
1t 1t

2 3
Sru(x,1) —%u(x,t) = —T“c%u(x, )+ 6_'172§u(x,n), (x,7) € G, (5.6)

5.3. OCHOBHBIE PE3yabTaThI O PA3JI0KEHUN OOPATHBIX PA3HOCTHBIX TPOU3BOMIHBIX IO X U f M HEBSI30K
IO CTEMEHSIM CETOYHBIX LIAaroB /# U T PABHOMEPHBIX CETOK ® U (.
CripaBenjimBa ciaeayronast

Teopema 5.1. Ilycmo 0as pewenus 3adauu Kowu oas ypaenenus nepenoca (2.2), (2.1) evtnoansemcs
ouyenxa (3.3) npu K = 3. Toeda é cayuae paznocmuoii cxemot (4.2), (4.1) oas paznHocmuwbix npou3800HbIX
O.u(x,t) u d;u(x,t), (x,t) € G, cnpasedauswvl paznroxncenus (5.2) u (5.5) coomeemcmeerHo.

Taxxxe cipaBenIMBa ClIeayIOIIast

Teopema 5.2. [lycmb evinoansiemes ycaogue meopemot 5.1. Toeda ons Heesizok d.u(x,t) —aiu(x, fHu
X

Sru(x,t) — %u(x, 1) cnpasednuevt paznoxcernus (5.3) u (5.6).

6. PA3JIOXKEHHW S PASHOCTHBIX ITPOU3BOJAHBIX U HEBA30OK
1O CTEINEHAM IIAT'OB PASPEXEHHDLIX CETOK

Ha ocnHoBe ceTku Ghr(“), BBEICHHOIA B (4.1), CTpOMM paspesiceHHyro cemky, Ha KOTOPO# TSt pa3HOCT-
HOIT cxeMBI (4.2), aHAJIOTUYHO ITOCTPOSHUSM B pas. 5, CTpPOUM pas3IoXeHUS pa3HOCTHBIX ITPOMN3BOTHBIX
10 X U f TIO CTETICHSIM II1arOB pa3peskeHHBIX CETOK M Pa3JIOKEHMS JUIST COOTBETCTBYIOIINX HEBSI30K, KO-
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TOPBIC 6y,I[YT MCITOJIb30BAaHbI B pa3/. 7 IIpU ITOCTPOCHUU CXEMBbI YIIYYIICHHOIO IMopAdaKa TOYHOCTH, CXO-
JOsIencs co BTOPBIM ITOPAIKOM CKOPOCTU CXOOUMOCTU.

6.1. Ha ocHoBe ceTkn C_?m(4_1) CTPOUM CJIELYIOLLYIO PA3PEHCEHHYIO CEMKY:
G;lk*‘t* = (T)* X 6?;. (6.1)

3nech ®* ¥ O — paBHOMEPHBIE CETKM Ha MHOXKECTBaX (—0,00) 1 [0, 7] COOTBETCTBEHHO. BeTMInHBI 111a-
roB /7* 1 T* ceToK ®* U M B ABa pasza 00JIbIlIe BEJIMUYUHBI IIATOB /2 U T CETOK M U ®,. ¥3en (0,0) npuHan-
JIEXUT UCXOTHOM ceTKe ..

Ha cetke G5« pACCMOTPUM pA3HOCMHYIO CXEMY

A*Z#(x,1) = {b(x, )8 + p(x, )7+ + c(x,0)} 2¥(x,1) = f(x,0), (x,1) € G,
¥, 1) = @e(x), (x,1) € S

(6.2)

3nech Giipe = G N Gliey Sfiee = 8 N Gipes 85.2%(x,1) M 8;.7%(X,1) — TiepBble OOGPaTHbIE PA3HOCTHBIE
MPOM3BOIHBIC Ha Pa3pEXXEHHOM CeTKe
Z*(xs Z‘) - z*(x - h*’t)

S (x,1) = pe . (x,1) € Gfipe.

ZH(x, 1) — Z*(x,t = T%)
O ¥ (x,0) = g ,  (x,1) € G

Jnsa dyakonm
wE(x,1) = 75, 0) —u(x,t), (x,1) € G}
BBITIOJIHACTCA CIIEAYIOIIECEC COOTHOILICHUCEC!
A*w*(x,1) = A*z¥(x,1) — A*u(x,t) = (L — Au(x,t) = b(x,1) [a@ u(x,t) — Oz u(x, t)} +
X

(6.3)
+ p(x,1) [% u(x,t) — 7«u(x, t)} , (x,0)€e G,

puYeM
w¥(x,1) =0, (x,1) € Si.

6.2. PaccMOTpuM pasiiokeHne 00paTHOM Pa3HOCTHOM MPOM3BOTHOM Og.u(X,?) TIO mary h* B y3ie
(x, 7).
JUtst TpOU3BOIHOM O.u(X,t) UMeeM Clieyiolliee MPeaCcTaBIeHHE:
u(x,t) —u(x — h*,t)

Soui(x,1) = pr ,  (x,0) € G

V3en (0,0) npuHAAJIEXUT CETKE (_;,’,"*T*.

3amMeTuM, 4To sl u(x — h*,t) BBIMOJHSIETCS Cleayolliee pa3ioXKeHUe 10 CTeNeHsIM 1iara /a*:

Jd 1,0 00 1,30
—h* 1) = D) = —u(x, 1)+ 2 h* —u(x,t) —6 h* —u,1),
u(x ) = u(x,1) 8xu(x ) 8x2u(x ) 8x3u( ) 6.4)

(x,0) € Gire, V€ [x—h*x].
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C yuyeToMm pasnoxeHus (6.4) st u(x — h*,t) moydaeM pasjioskeHrue 00paTHOI pa3sHOCTHOM TTPOM3-
BOIHOM O.u(X,?) TIO CTETICHSIM I11ara a*

2 3
S, 1) = aa—xu(x, f)— 2_1h*$u(x, N +6 " ne %u(ﬂ, 1), 65)

(x,0) € G, Ve [x—h*x].
6.3. [Mogo6HoO (6.4), mnst u(x,t — T*) BBINOJTHSIETCS CEAyollee pa3IoXKeHHe 10 CTeTIeHIM 1ara T:
u(x,t —t*) = u(x,t) — ‘c*éu(x 1+ 27 a—zu(x ) — 6t —3u(x n)
’ ’ o o ox’ (6.6)
(x,t) € Gjirr, ME [t —1%1].
C ygetoM pasznoxeHus (6.6) Wit u(x,t — T*), TToydaeM pasioXeHne oOpaTHOM pa3HOCTHOM MPOM3-
BOIHOM O;.u(x, ) IO CTETICHSIM I11ara T*

a—2u(x fH+ 6"+ a—3L4()c n)
o o (6.7)

(x,t) € Gjiry, mME [t —1%51].

Srau(x,1) = %u(x, -2

6.4. OCHOBHOII Pe3yJabTAT O PA3JIOXKEHUU PA3HOCTHBIX TIPOU3BOIAHBIX MO X U  TIO CTETICHSIM CETOY-
HBIX IIAr0B Pa3peKeHHOU CETKU G ps.

B cuny pasnoxkenuii (6.5) u (6.7), Uist HEBSI30K O+u(X,1) — aiu(x, 1) 1 Opu(x,t) — %u(x, t) cripaBe/-
be

JIMBBI CJICOYIOIIHNE PA3JIOKECHMUSA 10 CTCIICHAM CETOYHLIX 1IaroB h* u T+

2 3
St 1) — D u(x, 1) = 2! h*a—Zu(x, N+6"'n* a—3u(ﬁ, N, (x,f)€ Ghu, Ve [x—h*x|;
0x ox ox (6 8)
2 3 :
&-au(x,1) — Qu(x, H=-2" I*a—zu(x, N +6 "1+ a—3u(x, n, xnHeGh. mnelr—141].
ot ot ot

Takum obpa3oM, cripaBemlIivBa CleayroIas
Teopema 6.1. ITycms 0as daunsix 3a0auu Kowu 0as ypasnenus neperoca (2.2), (2.1) eévinoausemcs ycio-
eue b,c,p, f € Ck’kO(C_?), k +ky < K, K = 3. Toeda 0a5 Heés30K Sy +u(x,1) — aiu(x, 1) u O u(x,t) — gu(x, 1)
X 1t

cnpasedausnt paznoxcenus (6.8) na paspescennoii cemre Gy

7. PASHOCTHAA CXEMA PUYAPACOHA

OTMCTI/IM, YTO CTPYKTYypa pa3J'[O)KCHI/II71 HEBA30K CECTOYHbBIX peH.[CHHfI OTHOCHTECJIbHO IIIaroB CECTOK Ha
OCHOBHOI 1 pa3pe}KeHHOﬁ PaBHOMEPHbIX CETKax nogo6Ha. OTu Pa3IOKECHHUA ITO3BOJIAIOT MIPUMCHUTD
TEXHUKY P nyapacoHa 1 IMOCTPOUTH CETOYHOC PCIICHUE, CXOOAIIECECA CO BTOPLIM IMOPAAKOM CKOPOCTU
CXOOUMOCTH.

7.1. PaccMOTpUM JIMHEHHYIO KOMOMHALIMIO peleHus z(x,f) pa3HOCTHOM cxembl (4.2), (4.1) Ha oc-
HOBHOII ceTKe 1 pellieHUs 7*(x,7) pa3HOCTHOM cxeMbl (6.2), (6.1) Ha pa3peskeHHOM ceTKe (_i,j‘*T*, BBEJICH-
HOIT B (6.1):

2,0 = 2x,1,0) = 0z(x,0) + (1 - 0¥ (x5, 1), (x,0) € Gy, (7.1)
e mapaMeTp O, BBIOMpaeM U3 yCIIOBUST, YTOOBI Pa3JIOKEHUS 110 A U T JUIST HEBSI3KU Z(X, !) He colepKau
JIMHEUHBIX YWICHOB Pa3JI0XKEHUS.

C yueToM pa3slioXeHUIT HEBSI30K (5.6) u (6.8), monyyaem

o=2. (7.2)
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B cuny cootnouenuii (7.1) u (7.2), dyukums z(x,1), (x,t) € G,T*T*, Mpu o = 2 NepexXoauT B GyHKIIUIO
Z(x,1), onpeaensieMyo CJIeayIlIUM COOTHOILIIEHUEM:

20x,1) = 2(x, 5,00 = 2) = 27(x,1) — 75(x,1),  (x,1) € Gfipe. (7.3)

3aMeTuM, 9TO s GYHKIIMU Z(x,?) pa3IoXeHWsI HEBI30K 110 /1 I T He comepKaT TMHEWHBIX WICHOB,
YTO BJICUET CIASAYIOUIYIO OLIEHKY:

|72(x,8) —u(x, ) < M(N> + Ng°),  (x,) € G- (7.4)

3aech MbI YWIH, 4TO Tipu ¢ = 0 ¥ o0 = 2 cooTHolIeHue (7.3) TakKe BbITTOJTHSIETCS.

Takum o6pa3zom, mOCTpOEHHAsI pa3HOCTHAsI cxemMa — OyaeM roBopuTh — cxema Pudyapmcona (7.3),

(6.1), mpu N, N, — oo CXOIUTCSI B pABHOMEPHOI HOPME CO BTOPBIM MOPSIAKOM CKOPOCTU CXOIUMOCTH;
JUISI pellieHUsT pa3HOCTHOI cXeMbI CIipaBeinBa olieHKa (7.4).

CrnpaBemvBa clieayloas

Teopema 7.1. Ilycmsb das dannbix 3adauu Kowu ons ypasuenus nepenoca (2.2), (2.1) evitnoansemcs ycao-
eue b,c,p, f € Ck’k"(é), k+ky <K, K=3. Toeda pewenue 7(x,t), (x,t)€ G,T*T*, DPA3HOCMHOU CXeMbl
Puuapocona (7.3), (6.1) cxodumcs 6 pagHoOMEpPHOLL HOpME CO 8IMOPbIM NOPAOKOM CKOPOCIU CXOOUMOCMU, 045
peuterus 7(x,t), (x,t) € G,’,‘ZT*, cnpaseoausa oyenka (7.4).

8. BBIBO/IbI

1. PaccMoTpeHa noctaHoBKa 3amauun Kollim st ypaBHeHUsI TiepeHoca U onpeaesieHa 1edb UCCea0-
BaHUS.

2. Ing 3amauu Koy 11 ypaBHeHUS ITiepeHoca OCTpoeHa MOHOTOHHAs CTaHAapTHAasI pa3HOCTHAas
cXeMa U YCTaHOBJICHA €€ CXOOMMOCTb B PABHOMEPHOI HOpPME C MEPBHIM MOPSIAIKOM CKOPOCTU CXOIM-
MOCTHU.

3. IlocTpoeHbl pa3aokKeHUs TTEPBbIX 0OPATHBIX PAa3HOCTHBIX MPOU3BOAHBIX MO CTEIICHSIM II1aroB oc-
HOBHbIX PABHOMEPHBIX IIPOCTPAHCTBEHHOI 1 BpeMeHHOI ceToK. C uCcnosb30BaHEeM 3TUX PA3JIOXKEHU N
MOTYYEHBI PA3JIOKECHUS IISI COOTBETCTBYIOIINX HEBSI30K CETOUYHBIX PEIIEHUN.

4, HOCTpOeHI)I Pa3/IOKECHU A ITEPBLIX O6paTHI)IX Pa3HOCTHBLIX TPOMU3BOAHLIX ITO CTCIICHAM IIIaroB pa3-
PedNCceHHbIX PaBHOMCEPHDbIX HpOCTpaHCTBCHHOfI n BpeMCHHOﬁ ceTok. C UCIONIb30BaHMEM 3TUX pasaoxe-
HUH TIOJIYYCHBI pa3/IOKECHUA NI COOTBETCTBYIOIIMX HEBA30K CETOYHbBIX peLL[eHHfI.

5. Ha ocHoOBe MHEITHOIT KOMOWMHAIINKM peIlleHUA pa3HOCTHBIX CXeM Ha OCHOBHOI M pa3peXeHHOMN
CeTKax, C yYETOM Pa3JI0XEeHUI COOTBETCTBYIOIINX HEBSI30K Ha OCHOBHOI M pa3peXkeHHOM ceTKax, Imo-
CTpO€Ha pa3HOCTHasl cxeMa PudyapicoHa, cxonsiiasics B paBHOMEPHOI HOPMe CO BTOPBIM TTOPSIIKOM
CKOPOCTH CXOIMMOCTH.
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