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OTITUMAJILHAS TI0 TIOPSIIKY OITEHKA
IPUBJNKEHHOTO PEINIEHNA OJTHOV TPAHIYHO
OBPATHO 3AJIAYM JIJIST YPABHEHUS
TEIIJIOIIPOBOJHOCTU C IEPEMEHHBIM
KOR®OUITUEHTOM

A.C. Kymysos

OPTIMUM ESTIMATION UNDER THE ORDER

OF THE APPROACHED DECISION OF ONE BOUNDARY
INVERSE PROBLEM FOR THE EQUATION OF HEAT
CONDUCTIVITY WITH VARIABLE FACTOR

A.S. Kutuzov

B crarbe m0Ka3bIBaeTCA ONTIMAIBHOCTE IO MOPSIKY METOJA ITPOEKIINOH-
HOIl peryJisipu3alyy IPUMEHUTEIHLHO K PEIICHUIO OJIHON I'PAHUIHOM 00paTHOMN
3a/1a91 TEIJIOBOW JIMATHOCTUKY JIJIsl YPABHEHUs C IepeMeHHBIM Kodhduiinen-
ToM. Ilosrydyena OIeHKA MMOTPENIHOCTH TOCTPOCHHOT'O ITPHOIMZKEHHOI'O perrie-
HU, 3aBUCAIIAdA OT TOYKH, B KOTOPOI NPOU3BOAUTCA IIPOMEXKYTOYHBIIA 3aMep
TeMIIepaTyphl.

Kmouesvie crosa: eparuyrvie o6pammuvie 3a0auu, HEKOPPEKMHO NOCMAS-
AeHHBIE 30004, MEMOO NPOEKUUOHHOT DELYAAPUSGUUL, ONMUMAALHBLE NO NO-
PAOKY OUEHKU.

In this article the optimality under the order of a method of projection
regularization with reference to the decision of one boundary inverse problem
of thermal diagnostics for the equation with variable factor is proved. The
estimation of an error of the constructed approached decision, dependent on
a point in which intermediate gauging temperature is made is received.

Keywords: boundary inverse problems, ill-posed problems, the method of
projection reqularization, optimum estimations under the order.

BBenenue

YpaBHeHHe TEIIONPOBOJHOCTH € yYETOM 3aTpaT Tella Ha TEePMOXUMUYECKOE Pa3JI0KEHUEe
TEIJIO3AIATHBIX ITOKPBITUHN I'MIIEP3BYKOBBIX JIETATEAbHBIX allllapaToB, JJId KOHCTPYKIHH KOTO-
PBIX BO MHOTHUX CJIydasiX MPUMEHUMAa OHOMEDHAs MOJIE/b, B TPUOJNKEHUHN IIOCTOSHCTBA TEIl-
JIOIIPOBOJTHOCTH A (XOTsI NPU TOYHBIX pacyerax HEOOXOMMO YUIUTHIBATH U3MEHEHUs Teriodu-
3MYECKNX XapAKTEPUCTHK [PU TEPMOXUMUYECKOM pasjioxkenuu |1, 2|), sammceiBaercss B Buje

ou 0%u I 9p A
— —, [Jle @ = —— — TeMIIepaTypolpoBOIHOCTh, p, Cp — IJIOTHOCTb U Tel-

ot = a2 Topar oC,

JIOEMKOCTb MarepuaJia, I — Teryioroii apdekT peakiuil TEPMOXUMHYECKOTO PA3JIOXKEHHUS.

AKTyaJIbHBIM SIBJISIETCSI BOCCTAHABJINBATH 3aTPAThHI TEIJIa HA TEPMOXUMHUIECKOE PA3/I0KEHUE
BO BHYTPEHHUX CJIOSIX, HAIIPUMED, TI0 Pe3yJIbTaTaM U3MePeHHil TeMIepaTyphbl B Hepa3Jjaraorieiics
9aCTU TEIJIO3AIMUTHOTO MOKPBITHS B IEPUOJ, 0 HAYAJA YHOCA MaTepuasia ¢ moBepxuoctu. C 3Toit
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MATEMATNYECKOE MOJIEJ/JIMPOBAHUE

IeJTbI0 MOYKHO TIPUHSTH MOJIEIb: CKOPOCTh N3MEHEHUS IIJIOTHOCTH BO BTOPOM CJIATaeMOM B TIPaBOii
9aCTU yPABHEHUS TEIJIOMPOBOIHOCTH MPOIMOPIINOHAILHA TEMIIEPATYPE.

Hosusua janHOil paGoThl, 10 cpaBHeHHIO ¢ [3], COCTOMT B TOM, YTO IDAHUYHBIE YCJIOBHS
npearnoaraioTca 06a HeHYJIEBBIMU, U CHAUMAETCS yCJIOBHE HEIOJIOKUTETbHOCTH ITePEMEHHOr0 KO-
s¢ddunuenTa B ypaBHEHUN TEILIOMPOBOTHOCTH.

1. IlocraHoBKa 3ajadn

Pacemorpum mudpdepentnmanbaoe ypaBHeHTEe

ou(z,t)  0*u(x,t)
ot 0a?

+ a(z)u(zx,t), (1)

B KoTopoM z € [0,1], ¢t > 0 u a(x) € C?[0,1]. TlycTh U3BECTHBI CJIC/LyIONIME HAYATIBHBIC I IPAHITY-
HBIE YCJIOBUS:

u(z,0) =0, x€]l0,1], (2)
w(0,8) = f(t), >0, (3)
ulwo, 1) = g(f); 0<wo <y 120 (4)

a rpanngHoe 3Havdenne u(1,t) dyHkmn u(x,t) MOMJIEKUT OIPEIETEHUIO.

Bagada (1) — (4) sBseTcsl HEKOPPEKTHO MOCTABJICHHOM, MOCKOJbKY, KaK OYJIeT IOKA3aHO
JlaJiee, M30METPUIHOE HHTErPAIbHOE TIPe0bpa30BaHNe CBOJUT €€ K 3a/a9e BbIUUC/ICHUsT 3HAYCHUI
HEOTPAHUYIEHHOTO OIIEPATOPA.

IIpemmomoxkum, 9ro npm ucxogubix jgamubix  f(t) = fo(t) € L2[0,00) m
g(t) = go(t) € L2[0,00) cymectByer TouHOE perenne ug(l,t)7#0 mocrasienHoil 3amatim,
KOTOpOe TpHHaIesKuT npoctpanctsy W0, 00), npuuem s sroro pemennst ug(1,0) = 0 u
CYIIIECTBYET MOJOXKUTEIbHOE dncao 1 Takoe, uro npu t > T

UQ(l,t) =0. (5)

CootrHortenne (5) sIBIsS€TCST €CTECTBEHHBIM, OO BCSIKHil MIPOIECC MMEeT HAYaJ0 U KOIJIa-TO
npeKpamaercs. B JJaHHOM cyrydae, MPONece M3MEHEHHUs TEMIIEPATYPBI IPEKPAIAETCA B MOMEHT
Bpemenu 1.

Kpowme Toro, uy(1,t) € M,, rue

M, = {uo € W310,00) : Iluollyy <7} (6)

Onuaako Tounble 3Havenust fo(t) u go(t) HAM HEM3BECTHBI, a BMECTO HUX JAHBI HEKOTODbIE
upubimkennst f5(t), gs(t) € L2[0, 00) u yposens norpertaoctu § > 0 Takue, 9T0

Ifo—fsllz, <6, llgo —gsllz, < 0. (7)

Tpebyercst, MCIONb3yst UCXOAHBIE JNaHHBIE f5, g5, O, m M, zamaqau (1) — (4), mocTpouTth
npubJKenHoe pertenue ug(t) W OINEHUTH €ro yKIOHEHHE ||ug — Ugllp, OT TOUHOrO PpeIIeHNUsI
UQ(t) = UQ(l,t).

CornacHo [3|, HamoxeHHbIe Ha perenne 3ana4n (1) — (4) ecTecTBEHHBIE YCIIOBUSI U COOTHOIIIE-
are (5), IO3BOJISIIOT UCIIOJIB30BATD JIJIsl HAXOXK/IEHHsI €€ PeIleHns] NHTerPAJIbHOe IPeodpasoBaHme
Dypoe 110 t € (—00, +00) B IPEJIIOJIOKEHUH, ITO

u(z,t) =0 upum t<O. (8)
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2. Caenenue K 3ajade Komm

YuaureiBas (8), B kauecTBe pabouero npocrpancrea H BO3bMeM I'MJIbOEPTOBO IIPOCTPAHCTBO,
peJicTaB/sioniee coboii KOMILIEKCHBI BapuanT Lo(—00,+00) HaJl 1oJieM JeHCTBUTEIbHBIX -
ceJi, ero dJeMEHThI W HOPMa B HEM CTaHIAPTHBI, a mpeobpazoBanne Pypbe HA HEM OIPEIETUM

dopmyoit
5
Flu(t)] = \/; / u(t)e™"dt, TeR.

B cuity Teopembl [Tnanmepessi, chopmyaupoBanHoit, Hanpumep, B [4] BBegeHHOE IPEoGpaszo-
BaHne U30METPUYIHO.
[Tpumensist Kk ypasuenuio (1), ¢ yaerom ycsosus (8), mpeobpasosanne F, momydaem

d*u(x, )

12 +a(x)u(x,7) =itu(zx,7); T7T€ER, 0<zx<]1, (9)

e u(x, 7) = Flu(z,t))].
st ypasuenust (9) nocraBum 3ajiady, J00aBUB YCJIOBHS

u(0,7) = f(r), TE€R, (10)
u(ro,7) = g(1), TER, (11)

rie f(7) = F[f(t)], g(7) = Flg(t)].
Us (9)-(11) Tpebyercs onpenennts u(l,7) = u(r), 7€ R.
Ob6rmee perrenne ypasrennst (9) 3amuineM B BUJE:

ﬁ(m,r) = CI(T)el(mﬂ—) + 62(7)62(m7 T)v (12)

rie e (x,7) u eg(x, T) — AMHEHHO He3aBUCHMBIE HEIPEPLIBHBIE YacTHBIE pereHns (9).
Ucnonbays (10) — (12), nony4daem:

<cl<r>> 1 (e2<xo,r>f<z>—e2<o,r>§<r> )

ca(r) ) E(r) \ —ei(x0,7)F(r) + e1(0,7)5(7)

e1(0,7)  e2(0,7)

61(370,7') 62(37077)
Jutst Becex 7 € R B cuuty JIMHEHHON He3aBUCUMOCTH PACcCMATPUBAEMBIX YACTHBIX PelleHni.

rne F(1) = . IIpu srom onpenenurens F(7) cauraeM OTJIMYHBIM OT HYJISI
o Y

Torma perrenne MOCTABIEHHON 32291 MOXKHO 3aIlMCATh B BUIE:

El(T)A EQ(T)

u(l,7) = mf(T)er?(T)a (13)

e1(0,7) ei(1,7)
e2(0,7) ea(1,7)

61(17 T) 61(1’0, T)

e BT =1 o(17) ea(wo,r)

‘I/IEQ(T):

3. IlepBoe yacTHOe perieHue

Paccmorpum naTErpasbHOe ypaBHEHUE

T

e1(x. 7) = eloVTE _ Ma e .
S(7) = o 0/ VT Saf)er (e (14)
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MATEMATNYECKOE MOJIEJ/JIMPOBAHUE

1 .
rie [ = E(l—s—z), x,&€10,1], T€R.

Herpyano ybeaurbest, 9to ecan ypashenne (14) mmeer perrenne, TO OHO TakxkKe OyeT siB-
JISTHCS pertenneM ypasHenust (9).

Teopema 1. Cywecmeyrom wucaa 79 > 0,¢1 > 0, ¢ > 0, makue, wmo das ecex |T| > T
BHINOAHAEMCA 08YCMOPOHHAA OUEHKA

x
7] —= VIl

x
cle\/§ <lei(x, 1) < CQe\/§ . (15)

Kpome moeo, npu |7| > 19, |T| = 00 cnpasedauso pasencmeo

x
—=VI7l
e, ) = VITleV2 T (14 0(1), (16)
1
Jloxasameavcmeo. Boimonnum 3ameny e1(x, 7) = o e1(x,T), Toryma ypasuenue (14) npuaer
eHo

K BULY

T

— £)etoVTE
SRS TV
Moﬁeﬂoﬁm

a(§)e1(§, 7)ds. (17)
0

Ob6osnaunm ¢ = max |a(x)|.
z€[0,1]

Hamee, pgast goboro «p > 0 mwHalimercs 79 > 0 Takoe, 9ro I BCeX

shioy/T(x — &)etoVTe

> .
‘T| = 70 ,UQ\/FGMO\/?”B < aq
x
sh (@ — &)eroVTE
Obo3raunM ¢q; = / MO/:/O_ \ﬁ?emf/)?z la(&)|dé. Torma B cruty HMOTYYEHHBIX OIEHOK OY-

1
JieM uMeTh: qp < aqc. [lockoabky q — sitoboe, TO, B 4aCTHOCTH, MOXKHO B3dTh (¥] = 50 TOTJIa
c

¢1 < 3, & COOTBeTCTBYyIOIIEe 3HATEHNE T) HETPY/IHO TO00PaTh, 3HASA (V] .
[Tokaxkem, uTo npu |T| > 79 perienne ypaBaeHus (17) MOXKHO UCKAThb B BH/Ie

o0
ei(x,7) = Z ewlx, 7),
v=0

T

shpo/T(z — &)eroVTE
rie e19(x, 7) =1, 51(u+1)($,7') _ _/ Lo/ T( €)

a(§)e1w (€, 7)dS.

foy/TeroVTe
[TpumeHsist MHAYKIMIO 110 ¥, MOXKHO 110Ka3aTh, 410 |e1, (2, 7)| < ¢f, me v =0, 1,2, ...
o0
[Mockonbky ¢ < 1, TO psan Zely(mﬂ') pPaBHOMEPHO M abCOJIIOTHO cxoauTes upu x € [0, 1],

v=0
|7| > 19 u ero cymma e1(x, 7) paBHOMEpHO orpanuveHa upu |7| — oo. Torua uMeem OIEHKY:

1
N <ley(a,7)| < -
1—aq 1—aq1

1- (18)

Broimostasist obpatHyio 3aMeny u ucrosbsys (18), Haxomum:

x
7] = VI

x
cle\/§ <lei(x, 1) < CQe\/§
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1-2¢ 1
— = ————.

21 —aq) 21 —aq)
[Tpomuddepennupyem (14) o nepemerHoit x:

rie ¢y =

T

&) (2,7) = poy/TeloVT — / chpioy/T(x — €)a(€)er (€, 7)de

0

x
Torga, ucnob3ys KoKa3aHHOE BbIIIE, HoydaeM, dro |e)(x, 7)| < +/|T|e V2 <1 T )

\/ml’

u, craenoBarensro, |ef (z, 7)| < \/|7le V2 (14 0(1)) npwm |7| — oo.
C apyro#i CTOpOHBI:

(2, 7)] 2 ||po/merov™e| -

/chuo\/_(a:— Ja(§)er (&, T)dE|| >

0

VIl VIl

x e x
rle V2 |1 \/ﬁ = VIrle V2 (1+0(1), |7|— .
T
Taknm obpazom npu |7| — oo cupaseIuBo paBeHcTBO (16). O

4. Btopoe yacTHOe pelnieHUne

Paccmorpum maTErpasibHOe ypaBHEHUE

V2
ea(it,7) = e—HOVTE _ / %j?”a@exmda (19)

T

1
rie [y = E(1 +1i), ze€][0,1], T7€ER, €€ [a:, \/ﬂ Kpowme Toro, 6yjgem cantaTh, 9TO Npu
z € [1,v2] a(z) =a(1), Te. a(z) nenpepsisna na orpeske [0, v/2]. Toraa s eex z € [0, V2]
Oyzer no-npexkHeMy crpaseinBa onetka |a(x)| < c.

CuoBa HeTpyaHO yoenThest, 9To ecyn ypasHenue (19) mmeer perenue, To OHO TakKe Oy/1eT
SIBJIAITHCS pelieHneM ypasHenust (9).

Teopema 2. Cywecmeyrom wucaa 79 > 0,c¢3 > 0, ¢4 > 0, makue, wmo das ecex |T| > T
BHINOAHAEMCA 08YCMOPOHHAA OUEHKA

cse V2 < lea(x, 7)| < cqe V2 : (20)
Kpome moeo, npu |7| > 19, |T| = 00 cnpasedauso paserncmeo

leh(@, )| = VIrle V27 (1+0(1). (21)

Joxazamenvemeo. Anajgormano teopeme 1. [
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5. CaencrBug

Hasee Oynaem npunnmath 3a 7o > 0 To 3mHadeHue |T|, HaYMHAS ¢ KOTOPOTO BBIIOJIHSIOTCS
OIIEHKU U3 00enx TeopeM.

CaencrBue 1. [lpu co # 2,¢c4 # 2 u |T| > 79 HatGdymes nocmosmmvie Cg, Co, C7,Cs MAKUE, 4MNO
CNPABEIAUBDL J8YCTOPOHHUE OUEHKU

=Vl Vil

€T
es/[TleV2 T < e (@, 7) S co/ITleVE (2)

-V -V

crv/rle V27 <leh(a,7)| < esy/[Tle V2

CaencrBue 2. [lpu |T| > 10 u cicr # cace Pynxyuu eq(x,7) u ea(x,T) AUHETHO HE3ABUCUMDL,
a 3nawum obpasyrom gyrndamernmanrvuyro cucmemy pewerud ypasuenus (9).

3aMeTnM, UTO BBITIOJHEHUSI YCJIOBUSI C1C7 7 C4C¢ BCETIA MOXKHO JIOOUTHCS B CUJTY TPOU3BOJIb-
HOCTH BBIOOpA KOHCTAHT ¢ U @2 B Teopemax 1 m 2.

CaencrBue 3. [lpu |T| > 19 u cic3 # cacy cnpasedausa oyerka

1—2xg 1 -2z
au B au
~ | B(r )

co€ V2 < cyp€ V2 (23)

Jokazamenvcmeo. U3 pasencrs jyist E1(7) n E(T), HCHONB3ysi N3BECTHBIC HEPABEHCTBA, JITIsT MO-
JyJIE CYMMBI W PA3HOCTH, HAXOJIAM:

[lex (L, T)lle2(zo, 7)| — [er(xo, T)l[ea(L, DI _ ‘El(f)
le1(0, 7)lle2(o, 7)[ + [e1(wo, T)[le2(0,7)| — [ E(7)

|ex (1, 7)lea(@o, )| + [er (o, 7)llea(1, 7)]|
= ller(0, 7)le2(wo, 7)| — lex (o, 7)|le2(0, T)I|

Ucnonb3ys pesynbraThl TeopeM 1 U 2, cOCIUTAEM OTIEJIHHO BEPXHIO W HUKHIOIO OIEHKH:

1-— Zo 21’0 -2
7 V7l NG VIl
e CoCy4 + Co€ C4

e (1, 7)[ea(@o, )| + [er (o, T)llea(1, 7)|
[lex (0, 7)le2(xo, T)[ — [ex (o, T)[le2(0, 7)|| —

= /1]
2

e\/_ clcge_“”“m/ﬁ\/H — 0204‘

1-— o 21’0 -2
7 V7l NG V7l
e c1C3 — Cg€ Cq

[lea (L, 7)lea(zo, T) — lex (o, T)[le2(L, 7|
|e1(0, 7)[[e2 (o, 7)| + [e1 (xo, 7)|[e2(0, 7))

7]

xo
e V2 (CQC46_\/§J:O\/H + 0204)

Taxum 06pa3oM, MOCKOIBKY \T| > 710 = 0, TO cuupaBejiInBa OIEHKA

1—2xg 1 -2z
au B au
~ | B(r ’

cgé V2 < cip€ V2

|c1es — caca 2coc4
rie cg = — - =

0=
2cocy |cacs — crc3]

Cepus «<MareMaTndyeckoe MOJAeJJMPOBaHUE U IIPOrPpaMMUPOBAHUES>, BBIII. 9 27



A.C. KyTty3zos

CaencrBue 4. [lpu |T| > 19 u ci1c3 # cacy cnpasedausa oyerka

L= /] ‘EQW L= %0 /i

coe V2 < B(r) < ecqpe V2 . (24)

oxaszamesvbemeo. AHAJIOTUYIHO NIPEIBIIYINEMY CJIEJICTBUIO. (I

6. MeToa MTPOEKIINOHHON peryJisipu3aliu

B cnity m3oMeTpuIHOCTH paccMaTpuBaeMoro peobpasosanusa Oypoe n B cuity (7) mosrydaem,
aro ||fo— fsllo, <0, g0 — Gsllz, <0.

- E - ~ Eo(7) .
O6o3nauum uy(T) = El((:))f(T) u ux(1) = %g(r), Torja 3a1a4a (12) npumer BuI:
u(l,7) =u(r) =u(7r) + ua(7).
- - Ey(7) [
IIpu |7| < 79 nomyuaem, uro ||us(7) — uo(7)|| < dv/e1r + ci2, Tae €11 =  max ,
TE[—70,T0) E(T)
cl2 = max Ba(r) |
TE[—70,70] E(T) ’
IIpu |7] > 719 3anumem 3aza4n s GyHKIUi 4, 1 U B ouepaTopHoii dopme:
N E(T) . - N E(r) . —
(1) = 20 5,(7) = i), Agita(r) = 2 DGi(r) = i), (25)
Ey(7) Ey(T)

rne Ay, Ay - H— H.
CaencrBue 5. Onepamopui A1_1 U AQ_I, onpedensemoie popmyaamu (25), neoeparuierot.

Hycts U10(7), Uag(T) € Wi(—00,+00) — ToUHBIe pemenns 3agad (25), cOOTBETCTBYIOIHE
TTPABBIM TACTSIM ]?0(7') u go(7) coorBercrBenno. Torna, B CULy IPUHAJIEKHOCTH TOYHOTO DETIEHUS
up(1,t) xmaccy koppektHoctn (6) n cooTHomenust (8), HaiiayTcs moCTosIHHEBIE 11,79 > (0 Takwue,
waro [[uiollZ, + aell7, <71, leoll7, + @50l17, <73 mri+r2=r.

+oo
_ 2 ; _ s
Oupenemum u1p(7) = \/j / u1o(t)e™ " dt. Torma () = iTt10(T).
s
— o0
3HaMUT, I TOYHBIX PEIICHUNA U1g W Ug CIPABEIINBLI HEPABEHCTBA!
(L4172 faolz, <73, (L4 17%) 2ol Z, < 73 (26)

N3z ciencreuit 3 n 4 BbITeKaeT MHBEKTHBHOCTBL oneparopoB Aj, Aj, Az u A5, mosromy

B CUJIy JIEMMbI 6, C(l)OpMyJH/IpOBaHHOI‘/’I B pa60Te [5], CYIIECTBYIOT U30METPpHYCCKHE OIllepaTOPbI
Ql, QQ : H—H TaKHue, 9TO Alal(T) = QlClﬁl(T) n AQaQ(T) = QQCQEQ(T), rae

0161(7) = ‘%(:_))

al(T), CQ@Q(T) = ‘&

B | 20 (27)

TO ecThb omeparopbl C 1 Cy MOJIOKUTETHHO OTPEIETeHbl U CAMOCOIIPSIYKEHBI.
Takum o6pazom, ypasHernust (25) MOryT OBITH IIPUBEJIEHBI K BHJLY

Chiin(r) = f5(7), Catin(r) = G5(7), (28)
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B KOTOPOM fA(g(T) = Q’l‘fA(;(T), 95(1) = Q395(7), a QF u )5 — ollepaTopbl, CONPAKEHHBIC COOTBET-

E(r) |Ei(7)] E(r) |Ea(7)]
CTBEHHO ¢ Q1 & — S —u Q2 = —_—
Ev(T) [E(T)] Ey(7) |E(7)]
s (26) n (27) caeayer, uro, npu fo(7) = Qifo(7) n go(7) = Q390(7) ypasnenus (28)
uMeloT Toumbte pemenust Uig(7) € BSy, u Ux(T) € BS,,, tae S, = {v:v€ H,|[v]| <},

Sy = {6: veH, | < 7"2}, |T| > 19, a

Bu(r) = 7| > 70, v(T) € H. (29)

;7/)\(7)7
N

Us dpopmya (27) — (29) creayer, uro B = G1(C1) u B = G2(C?), rue dyukuun G (o) u Ga(0)
SIBJISTFOTCSI CTPOTO BO3PACTAIOIIMMU, HENPEPbIBHBIMHE, Y I0BJIeTBOpsifonumu yejopusm G1(0) = 0
u G2(0) =0 (em. [5]).

Ucmonesys caeacrsus 3, 4 u dopmynst (27), (29), HeTpy/IHO MOKA3aTb, YTO UMEIOT MECTO
SKBUBAJEHTHOCTH:

Gi(o) ~ O_Qﬂhﬂ (%) . Galo) ~ O_TW In~—2 (%) , o —0. (30)

Ucnonb3ysi MeTO/| IIPOEKIMOHHON Pery/isipu3aliui, peJJIoKeHHbIH B [5], peryssipusyem uc-

xommbie gammbie saas (28) (f5(7),8) m (35(7),0), 10 ccrn onpexemm bynxmun f5[r, 61 (5)] u
95[7, €2(8)] caemyrommm obpazom:

— IIPU YCJIOBHH H}A(;H > 3§ oupesesnm ?(5[7', 01(0)] = { f5(r) mpm || Sgl(é) , TIe aq(9)
0 upu |7 > @1(9)
—&1(9) +oo
YJIOBJIETBOPSIET YPABHEHUIO HEBSI3KU / \?5(7')\2d7' + / ‘?(5(7')‘26[7' =942,
—00 a1(9)
— IIpU YCJIOBUH Hi;” < 36 oupegenm ?5[7’, a1(6)] =0.
— mipu yeqosun ||gs|| > 38 onpenemm gglT, Az (8)] = { 85(7) 1?51? \t—\|>§§22((55)) , Tjie Oig(0)

Y/JIOBJIETBOPSIET YPABHEHUIO HEBSI3KU / 195 (7)|2dr + / 195(7)|2dT =962
o0 as(9)
— npu ycaosun ||gs|| < 36 oupenenum gg[7, dia(9)] = 0.
[Tpu BBINOJHEHUN TUX YCJOBUI DYHKIMN ?(5[7', a1(8)] m gg[T, G2(8)] ompemensiores ofmo-

3HATHO JarKe B CIydae HeeJMHCTBEHHOCTH PeIleHNs] YDaBHEHU HEBS3KM.
CorsiacHo MeTO/y IPOEKIMOHHOMN peryIspusaum OnepaTopbl Cr Ly Cy 1, OIIpe/ieIeHHbIE

dbopmynamu (27), npEMeHNTEILHO K BDYHKIHAM ]?5 [7,01(8)] m gs[7, Gi2(8)] yrxe sBASIOTCS OrpaHE-
YEHHBIMH, & [MOTOMY PUOINKEHHbIE perieHust U1s(7T) U Ugs(T) ypaBHeHuil (28) MOXKHO HAXOUTH
o popmystam:

s(7) = CT fs[m, an(8)), Tias(7) = Cy 'G5, a ()], (31)

B cuiy onenku u3 paborsl [5| n jokaszaHHBIX Bbille skBuBasenTHocrei (30), Hafimgyrces mo-
CTOAHHBIE €13 U C14 TAKUE, YTO IPU T > To CIPaBE/JIUBBI OIICHKHU

N - _ 1 . N _ 1
|[T1s — 1ol < c131n™2 (5) . Ntias — tizo|| < 14072 <5> . (32)
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[TocrosiHHbBIE €13 U €14 ONPEJEISAIOTCS OIEHKOM 13 paboTsl [5] u coorHommenusimu (30) coemy-

1-2 2 1— 2
I0IIM 06pasoM: C13 = 12(’1% = 6b1 (1 — 220)°, c14 = 121)2—( 21:0) = 6bo(1 — 20)? re
by > ri||B|| > 1u by > 1| B|| > 1.
Haxomuwm || B|| = Torma BeIOMpaeM by > 1 >1uby > 2 > 1.

U3 reopemsl, cdhopmyauposantoil B pabore [5] ciesyer, uro ornenku (31) siBasoTCS ONTH-
MaJIbHBIMU II0 IIOPAJIKY Ha KJiacCaX B§T1 n B§T2 COOTBETCTBEHHO, & COOTBETCTBYIOIIUE METOIbL
IIPOEKIIMOHHON peryjigapusanuy OITUMAJbHEL 110 IIOPAAKY Ha 9TUX KJacCaxX PEIIeHUil.

OueBu/HO, UTO 1IPU |T| > T crpaBeIMBa ONTHMAJbHASL 110 TIOPSIIKY Ha KJacce BS, onenka

—~ o (1
I —Toll < (€13 + e10) In <5> , (33)

rne S, = {v:v € H,|[v]| <r}.

)

YT06Bl OKOHYATEJILHO NOJIYYUTh IPUOJINKEeHHOe peleHne ug(t) mexomHoil 3amaun (1)—(4),

~ 1
Ipu 7 € R nomyuaewm, uro ||us — || < 62(c11 + c12) + (c13 + c14)?In~? (—

+oo
- 2 [
npumennmM obparnoe K F npeobpasosanue F~L[i(T)] = \/j / u(t)e ™ dr, ¢ € R u nomyunm
v
— o0
us(t) = Re {F~1[ts(7)] }. Hockombky mpeobpazosanue F H30METPHIHO, TO /s IPHOHIKEHHOTO
pemenust ug(t) nyst goboro t € R cipaBejimBa oreHKa:

1
lus — uol|? < 8%(c11 + c12) + (c13 + ¢14)* In™* (5) .

Jlasee ocraerca orbpocuTh Bce 3uadenus upu t < 0. Takum obpasom, cripaBemiuBa

Teopema 3. Memod npoexuyuonnoti pe2ysapudayut 048 PEWEHUA epanu Hoti 06pamnot 3adayu
(1) = (4) onmumanen no nopadky wa kaacce BS,.

7. BrbiBoabl

[Tonydennast oleHKa MOTPENTHOCTH MOCTPOEHHOIO MPUOJIMYKEHHOTO PEIleHUsI HAIPSIMYIO 3a-
BHCHT OT TOYKHU I, B KOTOPOI IMPOU3BOIMTCS MPOMEXKYTOUHBIH 3amep Temneparypbl. C mpak-
THYIECKOW TOUKH 3PEHUsI ITO BIIOJHE OObSICHUMO, MO0 YeM JaJibllle OT pacueTHON 06JIaCTH MPO-
U3BOJUTCS MIPOMEXKYTOUHBIN 3aMep, TeM MeHee TOUHBbIE PE3yIbTAThl BOCCTAHOBJIEHUS MCKOMOIO
TeMIIEPaTyPHOTO TMOJIsI CJIEYeT OXKWJIATh.

Tak>ke OTMETHM, UTO peajiu3alldsi Ha MPAKTUKe OIMUCAHHOIO aJrOPUTMa MOXKeT OBITb 3a-
TPYAHUTEIbHON, TAK KaK MPU YUCIEHHOM MOJIEJIMPOBAHUN HEOOXOUMO PeIaTh UHTErpajbHbIe
ypasrenust (14) u (19) npu Bcex 3HAYEHUSIX MAPAMETPOB, YTO MOXKET HAJIOXKUTb JIOMOJIHUTE b
Hble norperrHocT. OCHOBHAST IIEHHOCTD TOJIYYeHHON TEOPEeTUIeCKON OIEHKHW COCTOUT B TOM, 9TO
PO Hee M3BECTHA ONTUMAJIBHOCTD 10 TOPSIKY, IIOTOMY, CpaBHUBAas C Hell OIEHKHU JApYyrux, Hojee
JIETKO PeaJIn3yeMbIX YUCJICHHBIX METOOB (HAIIPHMED, METO/Ia KBA3HOOPAIIEeHNsT, PACCMOTPEHHOTO
B [6]), MOKHO Gy 1eT JiesaTh BHIBOJIBI 00 ONTUMAJIBHOCTH 110 TIOPSJIKY UMEHHO UX U Peasn30BbIBAT
KOHKPETHO 3TU METOJIbI.

Paboma nposodusacy npu @unancosot noddepocke eparwma p_ypans_a (npoexm Ne 10-01-
96000).
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