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WAEHTHO®HKALMSA TAPAMETPOB BHEIIHEI'O TEIVIOOBMEHA
B 30HE BTOPHUYHOI'C OXJIAXK/JIEHUA MHJI3

B pobori posrasHyTo anady iachTHikauil xoedimienty TENNOBIANAY] Y STOPHHHIN 30HI OXONOAKEHHS
MalwmHK  GenepepBHOro MTTA 3arotoox. Hectauiowaphi npouecH TenNOOOMIHY OTHCYIOTECA
ueniHifHAMA NapaboniYHHMH PIBHAHNAMK Y HaCTHHHHX RNOXIIHHX [TonoxeHHs HEBIZOMOI MExKI
posnoniny a3 sulHauaeThes ymoramu Credaua 3anponoHOBaHO METOA PO3B A3AHHSA MMOCTARICHO!
sa7a4i 33 JIONOMOIOI0 METOAA HARMEHIIUX KBanpatis. Takok pPO3POG/NEHO ANTOPUTM PO3B A3AHHA LICI
3371841 HA OCHOBI METOJTY CTOXACTHYHO! anpokcHmanil. Hapeneri pe3y/sTati po3paxyHkis 3a ofoMa unmu
METOAAMH | BAKOHAHO IX aHanis.

The identification problem of heat-transfer coefficient in the secondary cooling zone of continuous
casting machine is considered Non-stationary processes of internal heat exchange are described by the
nonlinear parabolic partial differential equations. The solution of the problem using the least squares
method is proposed. The solution algorithm based on stochastic approximation method is developed. The
analysis of numerical results is performed.

Beexeunte. Ilpy NOCTPOEHHH MaTEMaTHYECKHX MoOJeNed TeXHOIOrMYECKHX
MPOLIECCOB BO3HHKAIOT TPYAHOCTH B NOAGOPE HEKOTOPBIX MapaMeTpoB npouecca. B
YAaCTHOCTH TIPH MOJENHPOBAHHHM MpoLecca TEIUIOMACCONEPEHOCA B CIIUTKE MALUHHb!
wenpepbiBHoro anThs 3arorosok (MHJI3) kaxkaeiii pa3 ocTaTcs OTKPBITHIM BOTIPOC
geifopa kosdpduumenta Tennoornaun (KT) Ha noBepxHocTH ciuTka B 30HE
gropuusoro oxnaxaenus (3B0). Ceszano 310 ¢ Tem, uto Ha BennunHy KT sanser
MHOXeECTBO pasnuuHbix daxtopos. Kpome Toro, 3Hauenne KT MOxeT 10CTaTouHO
CHIIBHO M3MEHATHCH BO BPEMEHH M MO MPOCTPAHCTBEHHLIM KOOpAHHaTaM. Takum
o6pa3om, BO3HUKAET 3a/1a4a HACHTA(DHUKALMH PacTIpe/IeIEHHOrO napaMeTpa.

B nanHoii pafoTe paccMaTpHMBalOTCH AIrOPHTMbI HAYAILHOH HACTPOHKH
napaMeTpa, KOrjla B PAcriopsKeHHH WMEETCs A0CTaTo4HO OO0MbIlioe KOAHHYECTBO
TOYEK, B KOTOpBIX H3MCPAETCA TEMNEpaTypa Ha TMOBEPXHOCTH CIHTKa, H
onepaTHBHONW HACTPONKH, KOI/la TEMINepaTypa H3MEpPAETCS TONLKO B OIHOH TOHKeE
Ha OBEPXHOCTH.

MocTanoBKa 3axaun. B cucteme KOOPAMHAT, NMPHBA3aHHON K HEMOABHKHOH
KOHCTpykuuu  KpuBonuueiinodn MHJI3, paccmaTpuBaeTca Tensiopoe  Nofe
JBXKYMIETOCH CTANBHOTO CJAMTKA M CTEHOK KpucTamiusartopa. OOwas cxema
obbeKTa npeAcTaBiaeHa Ha puc. 1.

Ha yuacTke CHAHTKAa BHYTPH KpHCTa/uiu3atopa 3aaaHo ypaBHCHHC
TennoMacconepeHoca U rpannunsie ycriosus [1]. Ha rpannue pazaena (a3 3ananbi
YC/IOBHA pAaBEHCTBA TeMneparyp M YC/IOBHA Credana, a Takie rpaHHHHOE H
HauyanbHOE YCJIOBHS [UIA Panuilbl (a3oBOro nepexona.
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Puc. 1. Cxema MalumKbl HenpephiBHOTO MThA 3arotopok (MHJI3). 1 — wuuxas dasza; 2 -
TBEPAAs (a3a; 3 — TOUKa OKOHYATENBHOTO 3aTBEPACBANHS CAHTKA; 4 — opcyHKH,
PacTbLISIOUINE BOAO-BO3/YIIHYIO CMECh: 5 — 0O0KMMHBIC ¥ TPHBO/IHBIE PONTHKH

Jnsa CTeHKH KpHCTanIM3aTopa 3ajaHbl YPaBHEHHWC TEILIONPOBOJHOCTH H
rpaHHYHbIE YCIOBMs, COOTBETCTBYIOUWE XapakTepy TemwnooOMeHa Ha KaKIOM
Yy4acTKe rpaHHLIbL.

Temneparypa oxjaxaaiuen BOJLI B KaHajle KPHCTAINHM3aTOPa OMHCLIBACTCH
HanaHcoBLIM ypaBHenueM. Mi3BecTHa TeMnepaTypa OXNakaaloLen BOibl Ha BXOJE B
KaHa KPHCTANIH3ATOPA M eé HAaYalbHOE pacnpe/Ie/IeHHe BHYTPH KaHana.

VpasHeHue TEIIoMacconepeHoca A CAHTKa Ha KPHBOJMHEHHBIX y4acTkax
MHJI3 BeirnsanT cieaytouuM odpasom:

or(t,r,9) 2 1 *
o (T, r.o)p(T,r,9)
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0 or 1 @ ar ) MI,r.9) oI
s L VR B e P L g
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L
; w8

rae 8, — yrjioBas CKOPOCTb JABWKEHHA CIIWTKA HA M-M KPUBOJIMHEHHOM yHacTke.
Venosus Ans HEM3BECTHOM IPaHMilbl HA KPHBOIMHEHHBIX yYacTKax:
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£1(0,9) =&, ()3 (2)

oT g, . 9,
-_l(rsr!lp)(—‘ =—up F[GM(T)"—2+—J;
£2+ on €2- il op Ot

£,(0,0)=E,, (),

rae £,(@) u &,(¢) — rpanuus pazaena ¢as.
['paHnuHbIE YCNOBHA HA KPUBOJIHHEHHBIX y4aCTKAX:

T
—l(T,{p)E‘ =y (Gp (0.0 (Tp=Tl,, 1+Cp(Tpn=(T],_, 1*)5 (3)

oT
MT,r,
(Frel—=

=l

ar;

= (Gu(D9) Ty =T, )+ ConTen— (T, )Y, @

r=ry,+21
rae afGu(7), @), a(Gul(T), @)y Cimy Cime Time Tem — x03pduumenTs TemooTaaun Ha
MOBEPXHOCTH CAMTKA, NpUBEAEHHBIE KOPDUUMEHTBI H3NYYEHHS OT NOBEPXHOCTH
CMTKA, TeMIepaTypa okpyxatowei cpeast B m-i cekunu 3BO no BHyTpeHHeMY M
110 BHEIHEMY palHyCcaM COOTBETCTBEHHO, G, (T) — pacxoa BO/bI B mi-i CEKLIHH.

AHAIOTHYHO 3aaETCS YPAaBHEHHE TEIUIOMACCONEPEHOCA HA NPSMOIHHERHOM
y4YacTKe M rpaHHYHbIE YCJIOBHsA Ha NpAMOJHHeHHOM yuyactke. Ecnn xuakas dasza
MPOAOIKAETCA JaNblle TOYKH BHINPAMICHHS, TO HA NpAMOMHEHHOM yyactke 3BO
TaKKe 3a/1al0TCA YCIOBHA 1A HEH3BECTHOH rpaHuiubl pasaena ¢as.

CuuraeMm, 4TO B KOHIE TPAMONMHEHHOr0 yvacTKa TENJIOBOH MOTOK paBeH
HYJIHO:

Ny ot 0. (5)
ox x=x,
HauasnisHble YCNOBHS AT BCETO MOJS TEMIEPATYP:
Ha NPSIMOJMHENHBIX Y4acTKax
7(0,x,2)=Ty(x,2)
M HA KPUBOJTMHEHHBIX yuacTKax
7(0.r,9)=Ty(r.0). (6)

[Mpuuém HavanbHas TemMnepaTypa ecTh HenpepbiBHas QyHKuMs Ha Beeii
00/1aCTH CIMTKA M HAa CTEHKE KPHCTAL/TH3AaTOpa.

Tpebyerca no umerowedica uudopMauMu o TeMneparype Ha NOBEPXHOCTH
ciuTKa onpeaennts kodphuunent tennootaaun afG,(t), ¢©), axG,(1), ¢) 8 3BO
MHJI3.

Mocrasnennas 3ana4a OTHOCHTCA K TpaHWYHbBIM OOpaTHbiM 3a1a4aM M
ABJSIETCA HEKOPPEKTHOH B KJIACCHYECKOM cMbicne. KOppekTHOCTE B KJ1aCCHUYECKOM
cMbice (WIH KOPPEKTHOCTL MO Ajamapy) O3HA4aeT BbINOAHEHHE TPEX YCNOBHHA:
CYIIECTBOBAHHE PELIEHUS, €r0 €AMHCTBEHHOCTS M YCTOHYMBOCTL (HenpepbiBHas
3aBHCHMOCTE OT BXOJHBIX AaHHBIX). B JaHHOM Cllydae He BBIMONHAETCH TPEThE
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YCJIOBHE, YTO JIETKO MOXKHO TPOBEPHTb, MCNOIb3YS JUIA PELIEHHS MOCTABICHHOM
3a7a4yH METOA npamMoro obpawenns [2].

Ananus aurepatypei. HMccnenopanwe nanHoO#N npodiembl MpoBOAWIOCE B
paborax [3 — 10]. B [3] mns pelieHus aHAIOrWYHBLIX 3a4a4 WMCTIONL3YETCA
aHANMTHYECKHI  Cnoco0  MOCTPOEHMS  IPalMeHTa, OCHOBLIBAIOIIMICA  Ha
HHTErpajibHOM NPEACTABJICHHH peluenua 3aaaqu vepes dydkunio [puna. B [4]
W3INOKEHB! NPAMBIE AHATTMTHYECKHE METOIbl PelieHMs BHEWHHX 0DpaTHBIX 3a1ay,
METOUB! MOADOpa M IKCTPEMANbHBIE METO/bI C HMCHONb3OBAHUEM PETYJIAPH3ALMM
Tuxonosa. B [5] paccMorpeHsl pazniuuHbie NOAXOAbl  WIEHTH(HKALWH
Ko pruMenTa TENNOOTIAYH, B TOM YHMCHE C MOMOUIBIO peryasph3auun THxoHoBa.
B [6] ana onHomepHoit u asymepHoii 0OpaTHBIX FPAHH4HBIX 33744 [PUMEHSETCS
painokenne HenspecTHOW QyHkuumn B paa Teinopa, kod(pPHUHEHTH KOTOPOro
ONPEeACnAOTCH B Pe3y,ibTaTe CONOCTABICHHS MOENBHON TeMneparypsl ¢ 3ajaHHOH
AONONHWTEJIbHOH  HHdOpMauMeli HA OCHOBE METOAA  MOC/AEAOBATENHHOM
MHHHMH3ALHH HEBA3OK.

Hens crareu. PaspaboTka METONOR M QITOPHTMOB  HACHTHQHKALHHK
MapaMeTpoB BHELIHEro TerooOMeHa B 30HE BTOPHYHOTO OXJIAKASHHUS MAallHHbI
HENPEPBIBHOIO JIWTHR 3aroTOBOK. Briepehie NpeiIokKeH METOI HAHUMEHBIIMX
KBAZPaTOB AAA HMACHTH()MKALMM pacrpene]eHHOro mnapameTpa TemioobmeHa B
IPAHHUYHBIX YCIOBHSAX.

HavaabHas nacTpoiika kodpPHIHEHTE TEMICOTAAYH ¢ MOMOIIBIO METoAa
HAHMEHBINKX KBajApaToB. /UiA HadanbHOW HacTpolku Tpebyercas wiMepeHue
TEMIIEPATYPLI NMOBEPXHOCTH CIMTKA B JOCTATOYHO OOMBLIOM KOJIMYECTBE TOYEK.
Takyo undopmaiuuo o6bIYHO NOAYHAKT BO BpeMS MYCKO-HANAA04YHbIX pabor. [Ipu
HAJIMYMKM ITHX JAHHBIX 33734y BHYTPEHHEro TeruioofMeHa MOKHO pellaTs Kak
sapauy [lupuxne u 3arem yxe npuerynats K uueHtudukaumn koagduumenra
Tennooraayn. 3anava JlMpHXne peuIaeTca  METOJOM  KOHEYHBIX PasHOCTEH,
ONHCaHWe KOTOPOro MOXKHO HalTH BO MHOTHX pabGorax, Hanpumep [11]. daunas
CTaThA NOCBALLEHA BTOPOMY 3Tany — MACHTHDHKALMH.

PaccmoTpum yuacTok ciauTka BHYTpH nepBoil cekunu 3BO. Koadduumenr
afGp(t), @) MMeeT cneunansHoOe Ppaclpele/CHHE BAOAb MOBEPXHOCTH CIIMTKA.
HM3BecTHO, 4TO Ha ywacTke, HakpbiBaemMom Qaxenom ¢OPCYHKH, €ro MOXKHO
npubnauzute napaGonuueckodl (yHkumel, koropas npuobpeTaeT MaKCHMAILHOE
3HAYE€HHE B TOYKE, COOTBETCTBYIOIIEH KoopauHate conna QopcyHkH, a Ha
OCTAJIHBIX YYAaCTKaX — KOHCTAHTOH. B 0fHOM CeKuMH yCTAHOBNEHBI OHOTHIHBIE
(hopcyHkH, KOTOPbIE JAIOT OAHHAKOBBIH BOLO-BO3AYIIHBIN (hakes, cneoBaTeLHO, i
koapduument Tennooraauu — onHa M Ta xe napabona, CABHHYTas BAONL OCH
abcumce (puc. 2).

[MpuBeném Bce yuactkm noa GOpCyHKaMH K HAuyany KOOPAMHAT, TAKHM
obpazom, yToObl BEpLIKHA Kak10# napabosibl HAXOAKNACE HAl HAYANOM KOOPAHHAT.
Beanunna w  onpenenserca noaywwpuHoi  3axsata  Qaxena  QOpCyHKH.
CnepoearesibHo, OCTAaETCA ONpEAE/NTL BCEro JBa napametpa — o, W a. Kak yke
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OBLI0 CKA3aHO, @. = CONSI, @ HA YYacTKaX, NOABEPralOUIMXCA NMPHHYAUTEILHOMY
oxnaxaenuto, Oyaem uckars () B Buae

oy s
U-((P)=ac“';:5'¢'+*1p- (7)
a.ll.
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W
i s
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| K1y ' -
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Puc. 2. Pacnipesenenune xoaiduumenTa 1e11100T24H BAO/L NOBEPXHOCTH CAMTKA BHYTPH
OJHOH CEKIIMM

PaccmoTpum cHauana yyactku, Ha KoTopeiX a(@) = a. = const. OGo3Hauum
MHOMkeCcTBO Yy3noB ¢, B Kotopbix KT cuMraercs nocrosuubiM, K. MHOKeCTBO
octasibHbIX y308, rae KT pacnpenenserca cornacHo napaGoiH4eckoMy 3akomy,

0003Hauum B.
Beibepem cneayroiyio KOHEYHO-PAa3HOCTHYK) ANMPOKCHMALIMIO 'PaHHUHOrO

venosus (3):
T,, ~4T1;, +3T;

i.0 2q

rie ¢ — war KOHE4HO-Pa3HOCTHOH CETKH MO panHycy ry.
Orciona nojsyuaem Gopmyny s HEBAZKH TEMIOBBIX NOTOKOB HA rPaHHLE:

=a (T, =T, 0)+C;, (T ~Tip), 8)

Tpo ~9: 310
A=h— 2; : =G, (TIT —T;:'o)—uc(rf, =Ti0).
ObGo3naunm
Tr,z _'4T:,I +3T:',0 - 4 4
Py =20 2q —("'I(Tfl ~Ti0). P25=?}1_7;.0-

Tpebyercs walirn BeanuuHy @, 4ToOBI CyMMa KBAaIpaToB HeBA30K ObLia
MHHHMAILHOM, T.€. 4T00bI BBINOHAIOCH YC/IOBHE

S:Z(Ph —::xL.Jr"zr.)2 —min, Vi:g,ek.

Heobxoaumoe ycaoBue cyiiecTeoBaHus 3kcTpemyma S(o,):

172



as
i —ZZ Py, (P, —a Py)=0.

i

Orcroia HaxoauMm o,

szr"plr
e o U B
Z:’Dz-"3

Kaxaomy vany @; U3 MHOXKECTBa B nocraBHM B COOTBETCTBHE TOUKY V; Ha
orpeske [-w, w] Takum oOpaszom, uToOBl [y PaBHAJIOCH PAcCTONHHIO OT
COOTBETCTRYIONIET0 @, A0 KoopauHatsl Gnukaiiwed dopeynkn p,. U3 (7) n (8)
NOAYHAEM HEBSA3KY

o,

T, —4T,; +3T,
2q

A=A ~Cyy(Tiy ~Tio)=

a (7 =8, T
.....(O:{. _'—"'-2 y', +Clﬂ )(T-',I - ’.0)'
w
AHANOTHYHBIM CNOCOOOM HAXOAMM a,
2 2
2| Vi Yi
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Z'sz "{3 -
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Cneiyer Takke OTMETHTb, 410 B onpeaeséuusix npu nomown MHK
3HAYEHUAX [t W 0, BRIMOJHACTCA AOCTATOYHOE YCIOBHE CYUICCTBOBAHHA MHHHMYMa
dyukunm S. Jlerko npoBepUTh, YTO YACTHLIC NPOH3IBOAHBIC BTOPOro mnopaaka S no
KaXuJIOMY HX ITHX MlapaMeTpoB CTporo Dosiklie Hy .

Ha puc. 3 npeactaBneHsl CPaBHUTEIbHBIC pe3ynbTaThl BhMMCIcHHH. B
KauecTse TEeMIO(PUIHYECKMX NApamMeTpoB Ans Moaenu Obink BeiOpanbl gaHHbIE
npolecca HeNpepbIBHON pasiuBkH cTanu (ans mapku cr 40), wupunel casba | m,
nonyronuHel cnsba pasuel 0,1 M ¥ CKOPOCTH ABMXKEHHS caMTKa v = | M/MHH.
3;ech XOpOWIO BHAHO, YTO pellieHHe, MONYHEeHHOe METOIOM NpsIMOTo ObpalueHus,
ABNAETCA HEYCTOWYHBLIM M HEMPHIOAHLIM ANA MPAKTHYECKOTO HCMONb30BAHMA.
Bropas KpuBas MpeaCTaBifeT CHAliH annpoKCHMALIMIO, KOTOpas sBjseTca
Pe3yILTATOM PELIEHHS TOH € 3a/1a4¥ METOIOM HAHMEHBIIKX KBALPaTOB.

Takum oOpazoM, Mbl HAWAM CNAANH aNNPOKCHMALMIO PACTIpeIEIEHHOrO B
npocTpaHcTse KOAPPULMEHTA TENNOOTAAUH HA NOBEPXHOCTH ABHAYIIETOCH CUTKA,
KoTopas AaéT HaM MHHHMAIBHOE CPEIHCKRANPATHUHOE OTKIOHEHHE MEXAY
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TEMIIEPATYPO NOBEPXHOCTH HAMEPEHHON W BLIYHCAEHHON NO MOAENH B pelyibTaTe
pelueHHs NpsSMOi 3a1auu.

AHAIOTHYHO onpeaesisercs KOYPPHUMEHT TennooTAaYH ANA  OCTATLHbIX
CEeKLHI{ 30HbI BTOPHYHOTO OXJIAMACHUA.

Oneparusuan HacTPoiKa KOOPPHUHEHTA TENI00TAAYH.

IMocne HavaneHoH HacTpoiiku Heobxoaumo obecneuuTs  azanTaLHIO
napaMeTpoB Mmoznenau Bo ppems obuiunoi paborel MHJI3, korna undopmauus o
TEIVIOBOM COCTOAHHH OrPaHMYMBAETCA MOKAZAHWAMM TEMIEPaTypbl MHOIAA BCErO
TONLKO B OAHOM TOYKE Ha noBepxHocTH cauTka. Kpome Beero, noactpoiika
napamMeTpa [O/DKHA BBIMONHATLCA B peanbHoM Macuitabe Bpemenu. Taxue
anropuTMbel MOFryT OBITH OCHOBaHbI Ha METOLE CTOXACTHYECKOH annpoKcHMalMH
[12].

g ™
o 1 .
g_ BOD 4~ . 3 _7__T ey R T e T |
= m =
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g A0 !
\
> 100 T
- e B
g S
% 00 : f
% |
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Jmwa crumia, m
Puc. 3. PesyastaTsl onpeaenennsa koahduiumcHTa Tern10otaaqu: 1 — MeToaom npaMoro

obpanieHns; 2 — METOIOM HAUMEHBIIMX KBAJIPATOR

Temneparypa Ha NOBEPXHOCTH CIMTKA M3MEPAETCA yepe3 paBHbie HeOOabLIKHE
npoMexkyTkn Bpemenn. OGo3HauMM Hamepsemylo Temnepatypy 7, . Bo Bpems
paboret MHJI3 npon3BoacTBeHHLIH MPOLECC PAa3NTHBKH NapalielbHO MOACIHpPYeTCs
C NOMOULBIO ONMHCAHHOM BbILIE MAaTEMATHYECKOH MOJIEIM B  YNpaBasioLlleH
BLIYMCAMTENbHON  MawmHHe. TemmepaTtypy B COOTBETCTBYHOILEH  TOUKE,
paccuMTaHHyl no wmoaend, obGozwauum 7. Heobxoaumo no OTKIOHEHWAM
pac4eTHON TeMnepaTypbl OT H3MEPEHHOH KOPPEKTHPOBATL MapaMeTpbl MOIEIH TakK,
4100kl CBECTH K MHHHMYMY 3TH OTKAOHEHHA. TPYAHOCTh pelueHHA AaHHOH 3a1a4u
COCTOMT B TOM, YTO H3MEPEHHS TEMIEPATYPhl HCKAKEHBI TOMEXOH.

174




OnepatHBHas NOACTPOIKA 3aKIIOYACTCA B YTOUHCHHH NapaMeTpa o , KOTOpbii
onpeaenseT BeaHUMHY kod(pduiMenTa TennoOTIAYM, MONYHEHHOIO B pesyjbrate
pelieH s 3aAa4H HauyanbHOH HACTPOHKH NapamMeTpos.

HeobxonuMeiM  yClIOBHEM Ul TPHMEHEHHA ANTOPHTMA CTOX4CTHYECKOH
AnMpoOKCUMALIMK ABIAETCA PABEHCTBO HYJ/IHO MATEMATH4YECKOro OKHIAHHUA TMOMEXH
W3MepeHHil Temneparypbl u e€ koHeyHas aMcnepcus. [lostomy B KavecTse
M3MEPEHHBLIX TEMNEPaTyp NPHHUMATHCL PACCUMTAHHBIE MO MOJENH C aJ/IMTHBHOH
cny4aiiHoll norpeiHocTeio B BHae Oenoro uwymMa ¢ HYJIEBBIM CPE/IHMM H
AMCHEPCHEH, KOTOpas OTpaMkaeT MNOTPEIHOCTE  M3MEPEHHH  TemmepaTyphbl
NOBEPXHOCTH METaNA B MPOH3BOACTBEHHBIX YCIOBHAX.

AJIFOPHTM HaCTPOHKH MapaMeTpa HMEET BHA!

% jar = % _ki(r; -T,),

rae o, — j-e npubmokenue Kodpuuuenta rvenncoraauu o, k; — cneuHaibHas
MOCNeAOBaTEILHOCTE YHCE, KOTOpas YAOBAETBOPAET CEAYIOUINM YCIIOBHAM:

limk, =0, Zk},:fn, Z:(Jr.,}2 <o,
7=l J=l

j—-m S
TakoBo# ABAAETCH, HANPHMED NPOCTEHINAS NOC/IEI0BATENBHOCTh
o a
Ty

rne a, b € R, a > 0. [lonbupas uncna a u b, a Takke APyrue nociaea0BaTe/IbHOCTH,
YAOBAETBOPAIOILME BHILEYKA3aHHBIM  YCIIOBHAM, MOXKHO HM3MEHATH CKOPOCTh
cxoaumoctH anroputMa. B [12], Hanpumep, pexomenayercs nopiepkupath K
NOCTOAHHBIM JI0 W3MEHEHMA 3HAKA HEBS3KH ('J‘}'— T}), uamensas 3arem k; rak, 4rodsi
YAOBAETBOPHTH BBILIEYTIOMAHYTBIM OrPaHHYCHUWIM.

KpuTepHeM TOYHOCTH MOACTPOAKM napamerpa ClyKHUT BXOXKICHHE MOCHEIHHX
noayueHHsix N npubnukenHii B OKpecTHOCTL MCTHHHOrO 3Havenus KT. B kauecrse
HeTHHHBIX  3Havenuit KT caykaT BeaMuYMHbL, KOTOpbie ObLtH  nosobpans
IKCTICPUMEHTANBLHO NPH PELUEHHH TIPAMOI 3a71a4W — MOAE/IHPOBAHMA  TEIUIOBOro
noas MHJI3 [1].

Jlanee na pucydke Gyner BHAHO, UTO €CTh TAKHE TPACKTOPHH MOACTPOHKH
napameTpoB, JUIs KOTOpHIX Ha HekotopoM ware 3Hadenue KT nonywaercs ouens
GnM3K0e K MCTHHHOMY, HO 3aT€M OHO OMATH OTKIOHAETCA B cTopony. HabmonawoTes
satyxatoutie konebauus. [Moaromy, urobsl yOGeauThes, YTO HA NOCAEAYIOWMX Warax
napameTp OyAET OCTaBaTHCA B MPEAEnax OKPECTHOCTH TPeOyeMOro paanyca, HykHO
NPOBEPHTH HECKOMBKO TOMyHeHHbIX npubmukennii KT.

Mpumepsi. PAaccMOTPHM NPOCTYIO NOCAEAOBATENBHOCTL YHCe

a 2
kl‘ = j=|,2,3....
J
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A PazHYHBIX 3HaYeHui ko duunenTa a. Ha puc. 4 npeacTas/iCHbl Pe3yibTaThl
pabotst sroro anroput™a. [lpu 3Hadenusx kodpduumenta a < 1 wabmonaercs
CIIMIIKOM MeaieHHas cxoauMocTb. Ecnn Beibparte a = 1, 10 npubnusnTensHo nocne
150-if WTepauMM 3HayeHHE NOACTPAMBAEMOro napamerpa Oyaer HaxoAWTLCA B
AOCTATOYHO MAalol OKPECTHOCTH HCTHHHOrO 3Havenusa. [lpu a =2 Tpaexropus
NOACTPOHKH MapaMeTpa OTpakaeT KoneOGaHWA ¢ 3aTyXaroUIUMH aMIUTHTYAOH H
yacToTOM, ¥ Ve nocne 80-ty urepaumii napamerp HactpoeH. [lpu yBenHueHuw
a > 2 konebanus CTAHOBATCHA CIAMUIKOM OOMBIIHMH H @ITOPHTM, XOTS W I0CTATOYHO
BBICTPO HAXOAWT HCTHHHOE 3HAYEHHE napamerTpa, HO 3aTeM "npockakusaer” ero. B
ITOM Ciyyae Takke HabmojaloTcs KoneOaHHs C 3aTyXalOUWHMHM aMIIHTYI0H M
4ACTOTOH, HO 11 NOACTPOHKH Tpebyercd 3HaAYHTENLHO Donbluee YHCIIO UTEpaluil.
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Yucno maxmos

Puc. 4. Tpaexrtopun noACIpoiKy NAPAMETPOB, XapaKTEPH3YIOLIHE OTKIOHCHHE
NOACTPAHBAEMOIO NAPAMETPA OT HCTHHHOIO IHAYEHHS.
1-a=052-a=1;3-a=2;4-a=3.

Takum oOpa3zom, MOXKHO caenaTb BHIBOA, 4YTO 1A BeiOpaHHOMH
NOCNEA0BATENLHOCTH HAWIYUIUHMH SBJAAIOTCR 3HAYeHHs kodpduuuenta a w3
orpeska [1, 2].

HMccnenyem Teneps BIHAHHE BENWYHHBL b HA CKOPOCTB cxoaumMocTh. Ha puc. 5
NOKAa3aHbl TPAEKTOPHUM MOACTPOMKH NapamMeTpa MpH pasiH4yHbIX 3HA4YeHHAX b.
Buano, uto ysennueHue b He MMEET CMBICIA B JIAHHOM Cly4ae, TaK Kak TONbKO
JaMeANSeT CXOAMMOCTE AJIrOPHTMA.
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Puc. 5. TpaekTopuy NOACTPOHKH NAPaMETPOB, XapaKTEPH3YIOUIHE OTKIOHCHHE
NOACTPAHBAEMOTO MAPAMETPA OT HCTHHHOTO 3HAYCHHA.
1-6=0:2-b=5:3-b=10.

B zakmoyeHHE TaKke HYKHO OTMETHTh, YTO JNOCTOMHCTBOM aIropuTMa
CTOXACTHYECKOH annpoOKCHMALMK SBJIAETCA €ro ycnewHas pabora i A0CTaToOYHO
WHPOKOTO HHTEPBA/IA HAYANbHbIX 3HAYEHHII OACTPAHBAEMOTO NapaMeTpa.

Buisoapt. Takum 06pasom, paspaGoTansl ABa aAropuT™a Uis uaeHTHpyUKaim
koapduUHeHTa TennoOTAauM B 30HE BTOPHYHOrO — OXJAKIACHHA MAlUWHBI
HENpPePLIBHOTO JIHTHA 3ar0TOBOK. ANTOPHTM NS HAYAILHONH HACTPOHKH METOAOM
HAMMEHBLIIMX KBAaJpaToB MAET CIAlH annNpoKCHMAaUMIo pPacnpeie]eHHoro B

NMpOCTPAHCTBE NapameTpa.

ANTOPHTM ONEPaTHBHON HACTPOHKH NO3BOJAET B pealibHOM maciurrabe
BpEMEHH KOPPEKTHPOBATH 3HaYeHHE KO3(PHILHEHTa TENJIOOTIauH B COOTBETCTBHH C
TEKYIIMMH pealsHbIMH YCIIOEMAMH TEXHOIOMHYECKOro npouecca.
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