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[lokazaTenbCcTBO
Wcnonbaysa noen paboTbl [2] M CBOWCTBA NPOEKLIMOHHOMO OnepaTopa, BMOSIHE aHasorMyHo
TOMY, KaK 9T0 ObINo foka3aHo B TeopeMe 3.1 [2], nokaxem MOHOTOHHOE YBbiBaHWe nocneno-
BaTeNbHOCTU {gn}, TO €CTb penakcaunoHHOCTb npoLecca (2) — (4), MOHOTOHHOE BO3pacTaHue
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NocCrneaoBaTeNbHOCTY UTEPaLMOHHBIX napaMeTpoB {Bi} K 1, CUNbHYK CXOAMMOCTb UTEpPaLOH-
HOro npovecca K pelleHunto X' [lanee nepexoqom K npegeny B (4) npu n — o JoKa3blBaETCH,
4YTO, HAYMHAs C HEKOTOPOro HOMepa K, ANsi BCex i = k Bce [ =1, 0TKyAa nNpocTbiMi npeobpa-

30BaHWSMY NIETKO BbIBOAMTCS NOKanbHas KBagpaTuyHas CXOAUMOCTb UTEpPaLMOHHOTO NpoLec-
ca (2) — (4). CTaHgapTHBIMU pacCyXaeHWsaMK NErko nokasaTb, YTO BCE MOCnefoBaTeNbHbIE
NPUONMKXEHNS HE BbIXOAAT 3a NPeAenbl 3aMKHYTON cepbl S(X,,r) ¥ UMEET MeCTO oueHka (5).

Hwxe npegnaraeTcs eLé oanH BecbMa 3(heKTUBHbIA UTepaLMOHHbIN NPOLECC, B'KOTOPOM
war (3) umeer Bug;
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) ﬁn” f (Xn+1) + g(xn+1)
Teopema 2. [lycTb BbINOMHAKTCS ycnosus Teopembl 1. Torga uTepaumonHbIn npouecc (2) —

(3), (6) = (7) co cBEpPXMNHENHON (MOKaNbHO C KBAAPATUYHOM) CKOPOCTHIO.CXOAUTCA K X — pe-
LUEHWIO ypaBHeHUS (1) 1 cnpaBenMBa OLeHKa NorpeLuHoCTH (9).
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[lokazaTenbCTBO
Wcnonbays uaen pabotsl [2], foka3biBaeM penakcaunMoHHECTb npouecca (2) — (3), (6) — (7).
[lanee npoBepsieM BbIMNOMHUMOCTb XapaKTepUCTUHECKOr0,yCrnoBus

Ballf () + 90| = Bl f ) + 9(x,.)
Nokasbiaem criabyto, a 3aTeM 1 CUNbHYK'CXOEMMOCTb NOCNeNoBaTeNnbHOCTH {x,} K peLue-
HWIO ypaBHeHKs (1), MOHOTOHHOE BO3paCTaHUE LWAroBbIX ANWMH HA KaXOOoM Luare utepawuyoH-
HOro npoLecca, a TaKkke AoKasblBaeM; YTO CyLLECTBYET TakoW HOMep utepauun m, 4To Ans
BCEX i = m 3HAYEHWs UTEPaLMOHHbIX MApaMETPOB [ CTaHOBATCA paBHbIMK eanHuue. CTaH-
[apTHbIM 06pa3oM [0Ka3biBaeTCs MoKanbHas KBagpaTWyHas CXOAMMOCTb MTepaLOHHOro
npouecca (2) - (3), (6) - (7).
BbluMCIUTENBHBIN 3KCNEPUMEHT Ha paCCMOTPEHHOW HUXE HENMHENHOWN CUCTEME C HEANUM-
(hepeHLmMpyeMbIM OneparopoM. Mokasan BbICOKYH 3(EKTUBHOCTL UTEPALMOHHOIO npouecca

2)-3). (6)- (7). v
YncneHHbIN IKCNePUMEHT U ero obcyxaeHue
PaccmatpuBaercs cuciema HenmHeHbIX YpaBHEeHUN ¢ HeauddepeHUMpyeMbIM OnepaTopoMm:
%, + X5 + X3+ X%, —¢, =0,

|2
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F(x) = ; |2| 3 4~ G
X +2X, +[Xg[ + X, —C; =0,

X7 +|x,| +5%;+x, —¢, =0.
(e C,,€3Cs,C, -HEKOTOPbIE NOCTOSHHbIE.

Cuctema peluaetca mMetogom (2)-(4) ¢ npou3BOMbHbIX HavamnbHbIX NpubRMmKeHnin. Hinke
NPUBOAMTCS OKHO NporpamMmbl (pUCYHOK 1).

B pesynbTaTe 3KCnepuMEHTa C PasfMyHbIMK NPaBbIMK YacTSMK (COOTBETCTBEHHO C pas-
NINYHBIMM TOYHBIMM PELLEHNSMI) MOKa3aHa 3GhDEKTUBHOCTL NpeanaraeMoro Metoga. PesynbTa-
Tbl KCEPUMEHTA CBefeHbI B Tabnmuy. TOYHOCTb peLleHns no Hopme HeBsAskn 1E-10. MeHsn-
Cl OTPE30K [a;b], 13 KOTOpPOro cnyyanHbiM 06pa3oM BbIBUPanock HavansHoe NPUONKEHKE.
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Oreer TIpoeepra F(x)
2 _ -1,00000000000351 2.71638213478367E 11
P+ 72 +7 + 7 = 1.00000000002025 9.2352792090419E12
3 _ -1,00000000000406 -3,961 71984107 241612
) = n+ |X2 |+ T A S 0,99999993998092 5, 07593966858622E 13
x13+2x2+‘x3|+x4:
xf+|x2|+5x3+x4=
TOUHOCTL=
GerTa= Te-2
orpaHH4eHHs no iTepayyvaH Hucno MTEpﬁLI,Mﬁ 26]
G 2,8973133804647E-11
a= |3 2185035241 2183
-0192724387340922
b= 204965361 491745
-0.42344431 8979461
feunHe O ‘
PucyHok 1

Tabnuua — Cea3b Mexay HavanbHbIM NpubnKeHneM 1. ahMEKTUBHOCTLI UTEPALIMOHHOTO
npouecca
OfHO M3 TOYH. peLu-il

Konunyectso ycnewwHbix 3anyckos 13 10

[a;b] 11,11 (-1;1;-151) (-1;1; -1;-1) (-1;-1;-1; -1)
[0:1] 10 10 10 10
[-3;3] 10 10 10 10
[-10;10] 10 10 9 10
[-30;30] 8 8 7 8

BbiBoa: aHanu3 Tabnuubl NOKasbiBaeT, YTO NPEANOXEHHbIN METOA NO3BONSET [0BOMbHO
YCMELLUHO peLlaTh CUCTEMbI HEMWUHENHBLIX YPaBHEHUI C HeanpdepeHLMpyeMbIM OnepaTopom 1
YeM MeHblle OTPe3oK, U3 KOTOporo, 6eperca HavanbHoe npubnkeHue, TeM 3hdeKTUBHEE
paboTaeT meToa.

3asBneHHasa ToyHoCTb 1E-10:9BNsMach TECTOBOW, OAHAKO, KaK MOKa3blBAeT BblYMCIUTENb-
HbIA SKCMEPUMEHT, TOYHOCTb, PELLERIUS MOXET ObITb 3HAYNTENBHO MOBLILLEHA.
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PELLEHWE OMEPATOPHbIX YPABHEHWA NEPBOIO POJA MPY MOMOLLK .
WTEPALUWOHHbIX MPOLIEAYP C ANNOCTEPUOPHbIM BbIBOPOM YUCIIA UTEPALIUA
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1. NpaBuno octaHoBa No HeBsA3kKe. B runbbepToBOM NpocTpaHcTBe H peluaeTcs ypas-
HeHve | poga AXx = y C MONOXUTENbHbIM OrpaHUYEHHBIM CaMOCOMPSKEHHBIM OMepaTopoM A,





