NlapaMeTpMu4Yeckmne MeTOAH B MCCIEAOBaHMM oNepaumi 1
YMHOB A.E., YMHOB E.A. Tema0O7. 2025/26 yu. 1mon
Bepc. 080ex2025e.

METO/I IITPA®HBIX ®YHKIIUM
HedopmanbHoe onucanue MeToaa

Meron wmpagnuvix ¢ynxyui, npuMeHeHHbI Brepebie P. Kypantom B
1943 rogy, cOCTOUT B TOM, YTO BMECTO MUCXOJHOW 3aJaud MaTeMaTU4eCKOTO
NPOrpaMMHPOBAHUS PEILACTCS cepust 3a0ay TIOUCKA SKCTPEMyMa CHelHalIbHOM

% o n
scnomozamensvoil yynxyuu 6e3 xaxux-mubo ozpanuvenuti va X € E" .

OTOT METOA B 3HAUMUTEIFHOM YHCJIE CIIydaeB CUMUTAETCS Hanboyee MOoaxo-
IAIIAM aJTOPUTMOM PpeIICHHs 33aJad MaTeMaTHYeCKOTO IPOTrPaMMHUpPOBAHHUS.
[Ipu 5TOM OH 06JIaKaeT PSIIOM CBOMCTB, OTPAaHHYMBAIOIIUX €TO IPIMEHEHHE.

PaCCMOTpI/IM uiaCKw METOoaA. HyCTL pcuiacMad 3aa4a MAaTeMaTU4CCKOIro
nmporpaMMupOBaHud UMECT BUJ

natimu maxcumym F(x) no x € E",
npuycnosusx:  f(x) <0  Vi=[l,m].

*
Mzl 6yZ[CM TAKKE€ CUUTATbh, YTO OHA UMCCT JIOKAJIbHOC PCIICHUC B TOYKE g

*

CO 3HAYEHUEM LEeNeBol pynkuun F (gg *)= F
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Jlist naHHOW 3a1aud yIOMSIHYTasi BCOMOrartelbHash (GpyHKIHUs, KOTOPYIO
Oynem o6osnauath A(7,X), BHIOMpaeTCs paBHOI LENeBOH QYHKIMM MCXO-

Hoii 3amaun F'(X), u3 kotopoii Berautarotcs M "mrpadyrommx” claraeMbx

Pz, f,(x)) i=[1,m].

"IlITpad" cocTouT B TOM, YTO 3HAUCHUE P(T , fl(x)) OU3KO K HyII0, ec-
mn orpannuenue f;(X) <0 e Hapyweno, o noroscumensno u 6enuKo no
mooyno, ecu f;(x) >0 .

[Ipu sTOM TIpeanonaraercs, 4To BeiandnHa "mrpada’ 3aBUCUT OT TOJIO0KH-
TEJILHOTO mapamerpa 7 Tak, 4To

) 0, s5<0,
lim P(z,s) =
740 +OO,S>O,

TO €CTh 3HaUYCHHEM 7 MOXKHO PEryJupoBaTh BedM4yuHy "mrpada", Hamarae-
MOT0 3a Hapyllenue orpanudenus suaa § < 0 Ha Bemuuuny S .
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Takum 06pazom, Beriomorarenbhas Gynkims A(7,X) ans ucxonHoii 3a-
Ja4u OyIeT UMETh BT

A= F() =3 P(e. /()

HyCTI) €¢ JIOKaJbHBIA MAakKCUMyM JOCTUTAaCTCd B TOYKE é(’l’), a caMa

BCIIOMOTATENbHAS (DYHKIHSA MMEET 3HAUCHHE A(T,f(r)). TIpH 3TOM MOJKHO
IIPEITIONOKUTE, YTO OYIyT CIIPABEUIMBBI COOTHOIICHHS

lim A(r.E@)=F() w lmE@)=¢

KOTOpbI€ aHATTUTHIECKHA (QOPMYIHPYIOT CYTh MeTOAa MTpadHBIX QYHKINH.
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OOGOCHOBaHHOCTh 3THX MPEIIONOKEHUH TONTBEPKIAET CIECTYIOIIUNA TIPH-

meps E'.

Maxcumusuposamo 28,

npu ycroeuu £<L3
s

o o _ *
co wrpaduoii gpynxuueit P(7,5) = e’ . Ero pemenue ouesuano: & =3 u

Flg)=2£=6.

B naunom npumepe n=1,m =1 n f;(x) =& —3. Mosromy
£-3

Ar,&)=28-e " |

MakcumMyM 3TOif BCcHoOMoTaTtensHOH (yHkimu npu ¢ukcuposannom 7 > 0

pocruraercs B rouke  &(7)=3—71n27  upasen

A(r.8)=6-2rIn 2"
e

Jnst AByX nocnetHuX (GopMyll ClIpaBeIMBOCTD IPEeIbHBIX IePEX0I0B
im&(r)=¢&" u lim A(r.E(r))=F(&")
7—>+0 7—>+0
JIETKO IIPOBEPAETCSL.
g &3
I'padukn dynkumii P(T,S) =e’ un A(‘[,f:) =2&—e " nans HecKoJbKHX

3HauYeHUH TapaMerpa 7 , HaANATHO WUIIOCTpUpytomue 3¢dekt "mrpada',
IMOKa3aHbl COOTBETCTBEHHO Ha puc. | u puc. 2.
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OTMeTnM, 9TO MOMCK MAaKCHMyMa BCTIOMOTATEIbHON ()YHKIHMH BBITIOIHS-
eTCsl IPH PuUKCUpo8anHOM 3HAYCHUN TTapameTpa 7 .

DTOT MOWCK aeT MpUOMKEHHOE pemeHne 3anadu. OqHako 3HaYeHUe Ta-
pameTpa T MOXHO YMEHbIIATH (110 MOAYIIO) U, C IIOMOILbIO PABEHCTB

im&(r)=& u lim A(r,E(r))=F(&).
7—>+0 7—>+0
MOJIy4aThb pCHICHUA I/ICXO,HHOﬁ 3a1a4iu C Tpe6yeMOI71 TOYHOCTHBIO.

[ToHsiTHO, YTO IJIi KOPPEKTHOI'O WCIIOJIBb30BaHMSl MeToJa MITpadHBIX
yHKIMiT HEOOXOAMMO ONpenenTh, Kakue cBoiicTBa Qynkumii F(X),

f(x)<0 i=[l,m] u P(T ,S) rapaHTHPYIOT CHPABEITMBOCTD BCEX ITHX

YTBEPKICHUM.
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[IpenBapuTensHO TPUBEAEM HEKOTOPHIE BCIIOMOTATENFHBIE CBEOCHUS O
MeToze ITpadHBIX GYHKINH, WUTIOCTPUPYIOIINE €TO0 BO3SMOXKXHOCTH.

rpadusie GyHKIMM MOTYT OBITH pasHBIMU. VX mpuUMepamu MOTYT Cily-
KHUTh

2

— 5>0,
27

0 s<0
P(T,S)=(S+S)2 = =

—7ln(-s) s<0,

P(z.s)= + s=>0

P(z,s)=rexp il
T

S
Wi e, ucnionb3oBaHHas B paccMoTpenHoM npumepe P(7,8) = exp| —
T

I'padmkn BTOpOI M TpeTbel M3 HUX MOKa3aHBI HA PHUC. 3 W Ha puc 4 JyIs pas-
JMYHBIX 3HaYCHUH apameTpa 7 .
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P(r_5)=—7ln(—s)
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Plr.5) = re
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PaccMoTpuM Tereph IpUMEphl UCIIOIb30BaHKsI METOAA ITPAQHBIX C pa3-
HBIMH BUJIaMU IITpada.

Brauaiie s 3agauun

4
MAKCUMU3UPOBAMb e,

npu ycnosuu <1

HCTIOJB3YeM YacTO MPHUMEHICMYIO B BEIYHCIUTEIHHON MPAKTHKE K8a0pamuy-

(s-+bf)

nyio Gynximio mrpapa P(7,8) = el
T

Pemenne MeromoM mtpadHbIX (QyHKUMH B aHaIUTHYECKOH (Gopme s
9TOH 3aJjaudl HEBO3MOXKHO, OJHAKO AJS €r0 OLEHKU AOMYCTHMO HCIIOJb30Ba-
HHE TPa(MKOB BCIIOMOTaTeIbHOW (QYHKIIMN

A(r,g):ef—i(—1+§+\—1+5\)2,
&

KOTOpPbLIC IIPU pa3jIMYHbIX 3HAUCHUAX T IOKa3aHbl AJIs 3TOM 3aga4yn Ha puc. 5.
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AC005.8) / m
AQ025.8)
AQOLY

A(0.0025.8) \ \ \
A(0.0001,£)
—_ 0

Puc. 5.



lapaMeTpuuecKMe MeTOIH B MCCJEeNOBAaHMUM Olepaumit 13
YMHOB A.E., YMHOB E.A. Tema0O7. 2025/26 yu. 1mon

PaccmoTtpum eliie Ba npumepa, [Uisi KOTOPBIX TAKXKe MMPHUBEEM JIUIIb Ipa-
(ukm BcrioMoraTenbHBIX (QYHKIWH (aHAIUTHYSCKUE PEIISHUs 31eCh HamnuTe
CaMOCTOSITEIBHO)

makcumusuposams (& — 1)2,

npu ycaosuu 0<&£<3

87

co mrrpadroit pynxumeint P(7,s) =

B aroit 3amaue mrpaduyto GpyHKIINIO yIoOHEe 3amucaTh B Takoi Gpopme

€-17-2
;
P(r,&) = (&-1) mpu 0 < & <3,

e (E-3)
(-1 7

mpu & <0,

mpu & > 3.

TOr A

A(7,8)=(E -1’ - P(r,=8) — P(r.£ -3)
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I'paduk BciomoratenbHOM QyHKINT A(T ,& ) npu 7 =0.01 ans aroi 3agaun
MOKa3aH Ha puc. 0.

un

A(T.5)

Puc. 6



lapaMeTpuuecKMe MeTOIH B MCCJEeNOBAaHMUM Olepaumit
YMHOB A.E., YMHOB E.A. Tema0O7. 2025/26 yu. 1mon

U 33729y

MAKCUMU3UPOBAMb 5,

npu ycioeuu 0<&£<2
co mrrpadroit pynximeit P(7,s) = —7 In(—s)
3nech BcrioMoraTesbHas GyHKIus OyJeT UMETb BUJL
A(r,E)=¢+tIné +71In(2 - &),

rpaduk KOTOpOH MOKa3aH Ha puc. 7.

15
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I'nankue mrpadHbie QyHKIIUT

PaccMotpum Temepb MeToA mTpadHbIX QyHKIMIA B ciydae, Korna QpyHKIUH
F(x), f,(x)<0 i=[l,m] u P(T,S) ABJSIIOTCS 06AJHCObl HENPEPbIGHO

Oouggepenyupyemvlmy MO BCEM CBOMM apryMeHTaM. J[jis KpaTKOCTH 3TOT Ba-
puaHT Mertofa wmTpadHbIX (QYHKIUNA OyaeM Ha3bIBaTh METOJOM 2AAOKUX
wmpa@ueix GyHKyuil.

Mzl YCTaHOBUJIU, YTO PCUICHUC 3aJa4u MATEMATHYCCKOI'0O MpOrpaMmMupo-
BaHUA

naiimu maxcumym F(x) no x € E"
npu yenosusx: f,(x) <0, Vi =[1,m] )

CBOJMUTCS K MAKCHUMH3AITUHA BCITOMOTaTEeIIbHOMN (l)yHKLII/II/I

A(t,x) = F(x) - Z P(x, £,(x))

0e3 KaKux-1100 OrpaHUYCHHH.

Bekrtop-pynkuus  X(7), Ha KOTOpoil BcHOMoratenbHas —(QYHKIHUS

A(7,X) nocturaer cBOero MakCUMyma, SBJIAETCS NPUOIIHMKEHHBIM PELICHAEM
3amaqu (1), mpudeM BeNMYMHA TOTPEITHOCTH OYIET CTPEMUTHCS K HYJIO TpU
T—>+0.
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Mps1 Oyzem npeamnonarath, YTo HCIOJIb3yeMas mrpadHas GyHKIUS YI0B-
JICTBOPSIET HEPaBEHCTBAM

oP 2
Lo 4 9Py v
Os Os*

Torma MOXHO MOKa3aTh, YTO B JOCTATOYHO MAJOH OKPECTHOCTH DPEIICHHS 3a-
naqu (1) OyayT cripaBeIJIUBBI MPEAETbHBIC COOTHOIIECHUS

lim Az, x(7)) = F(x"),
©)

lim x(7) = x".
7—>+0
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MoXHo Takxke [0Ka3aTh, 4TO , €CJIM Bernomorartenbhas ¢pynkuus A(7,X)

umeet npu pukcupoBaHHoM 7 > () M30IMPOBAaHHYIO TOUKY JIOKAIEHOTO MaK-
cumyma X(7), 10 6exmop-ghynuxyus X(T), cornacHo TeopeMe O CHCTEME He-
ABHBIX (BYHKIMIL, HEesI6HO OTIPEIENAETCS BEKTOPHBIM yPaBHEHHEM

grad, A(z,x(7))=0. 3)

Ero xoopamHaTHOE TIpecTaBlIeHHe OyAeT MMETh BUI CHCTEMBI ypaBHEHUH

£=0 Vk=[l,n] .
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IIpo6sema 00yCI0BIEHHOCTH

Ypapuenue (3) oka3plBaeTCs aHATUTHYCCKH PAa3pPEHIMMBIM JIUIIb B UCKITIO-
YUTENbHBIX chydasx. [loaToMy [Uisi ero pereHus NpUXOJUTCs UCIOJIb30BaTh
YUCJIEHHBIE METO/IBI.

[Ipu aTOM BO3HMKaET Tak Ha3bIBaeMas npobiema obycrosnennocmu. Iosic-
HHUM CYTb 3TO MPOOIEMBI Ha CIIEAYIOIEM IpUMEpE.

Pacemotpum 3aauy:  naiimu makcumym 3&, +2E, wa {&,E) e EX,

£ L2
1 )
npu YCA08UAX: “
& <1
2
s
B kauectse mrpadHoii dynkuuu Beibepem P(7,5) =7e?, Torna sermo-
MoratenbHas (pyHKIHs 6yIeT UMETh BUJ

-24¢& -1+,
A(7,8.,6,)=35+25,-te * —re F
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VY CIIoBHSI CTAIIMOHAPHOCTH 3TON (PYHKIIUH B TOYKE H X H = éi HMEIOT BHU]]
S
—=3-¢ T =0,
9¢; 4
—=2-¢ T =0
0g,

OTKy,Ha yAacTCda aHaJIMTUYCCKU HaﬁTH, 4qTo

£ (r)=2+7rIn3 u & (r)=1+7ln2,

", CJICA0BATCIIbHO,
&G =1lmg (n=2; & =1lm{ (1)=1,
7—>+0 7—>+0

a TOYHOE IKCTPEeMaNIbHOE 3HaUYeHHEe (QYHKIMOHAA Ha 3TOM 3JIeMEHTE PaBHO 8.
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Takum oOpa3om, I TaHHOU 3amadu MeTol mTpadHBIX QYHKIKN maeT perie-
HHE C [OrPEITHOCTHIO MOPsAKA BEIIMUUHBI ITapamerpa 7 .

3amMeTHM, 9TO, €CITM UCTIOIh30BaTh YUCICHHBIN METOJ pEIICHUS CUCTEMBI (4),
HaNpUMep, UCTIONb3Ys JTMHEHHYIO TEHIOPOBCKYIO alPOKCUMAIIUIO, TO TOTpe-
00BaJIoCh OBI pelIaTh CUCTEMY JIMHEHHBIX YpaBHEHUI

L P4 04
~rar 95 =54 Vj =[1,n].
,Z:l:aé,.agj c o0& 0t T j=[Ln]. (5

OcHOBHast MaTpHIla dTOW CUCTEMBI ecTh MaTpunia ['ecce uist BCnoMoraTeabHOU
dynxumn  A(7,&,,&,) . KoHkpeTHO, 1isi paccMaTpHBAaeMOro mpuMepa 3Ta
cHCTeMa UMEET CJICIYIOUIMH MaTPUIHBIA BU

2 2
R R T
T dsi|_| 7
£ 1| 42 E 1|
1 é? d§2 dT é?
0 —-—e -—e
T T

rzie, cormacHo Teopeme Teiinopa, d7 ecTh Majoe MOJOKUTETHHOE YHCIIO.

[Ipo6rema 00yCIOBICHHOCTH COCTOUT B TOM, YTO JCTCPMUHAHT OCHOBHOWM
MaTPUIBl CTPEMHUTCS K OCCKOHEYHOCTH, XOTs chuctema (5) OYeBHIHO MMEET
KOHEYHBIe pemeHus. M 3To He ciydaliHOCTh, B "BpOKIeHHOE" CBOMCTBO METO-
Ja mrpapHBIX QYHKITHHA.
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3aMeTsTe, 9TO B PACCMOTPEHHBIX paHee OAHOMEPHBIX MPHMeEpax Bce BCIIO-
MoTaTeNbHbIe QYHKIIUHN TIPH JII000M MOJO0KHUTEIHHOM 7 HWMEIOT IPOU3BOJHEIC

n0bozo mopsnka. B To BpeMs Kak npedenvhas GyHKIus, K Kotopoir A(T,X)

cxoaurcs notoueuno npu 7 —> +0, xoTsa u HenpepriBHA, HO Hedupdepenyu-

pyema. B nBymepHOM citydae i mpumepa (4) 3To CBOHCTBO WIITFOCTPHPYET
puc. 8.

A VAN
\\\\\\\

2
——
//L —

\ A / znl»‘\\ AW ‘\\ \ \\ \ i
\\\ \\ ‘\\ \ AN ) \\\\\\\\U\\\ \‘ N‘\
\\\\\ \\\ \\\\\\\\ \\\\\\//‘ AN \ \ \ \ J W
™ \\\\\ \\\\\ \ \\\/ o\ \ N
\ \\ A\
\\\\\\\\\\\\\\\\\\\\\\\ \// \ \\\\\\\\\\\\/ /‘U\H
IRRRRREY \ \\ i
\\\\ WAL \\

Ha puc. 8 npuBeneHsl cucmemul u301uHUL BCIOMOTATEIbHON (QYHKIIUH IS
U1 3a1a4u (2) mpu 3HAYCHHUIX KodpduimenTa mrpada

7=05,7=03 u r=0.17.

[TockonbKy TYCTOTa M30JIMHUI MPOMOPIIMOHAIbHA HOPME TPAIUCHTA, TO JaH-
HBI PUCYHOK HArJBIIHO AEMOHCTPHPYET yBenmdeHue "mrpacda’ 3a Hapymie-
Hue orpanudenuit npu T —> +0 .
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PackpbITHe BO3HHKAIOIIEH B MeTOJe IITPAPHBIX (YHKIIUN HEOpeneIeH-
HOCTH BBITIOJTHSIETCS B 3a/1a4e (4) OYEBUAHBIM 00pa30M JIUIIH TIOTOMY, 4TO JJIS
Hee yIaJoCh HANTH pelIeHre B aHATUTHIECKOH (hopme.

OTMEUYEHHYIO BBIIIC MPOOIEMY MOXKHO, Ka3aJloCh ObI, JISTKO IPEOJIONICTh U
B o0meM ciiydae, mosarasi 3HaueHue kod(d¢uieHta mrpada B Ipouesype
MaKCUMH3AIMK BCIIOMOTATEeIbHON (DYHKI[UH JOCTATOYHO MAJIbIM.

O,HHaKO, CJ'IC}_'Ly}OHII/Iﬁ NpuMep HaraIAgAHO ACMOHCTPUPYCT BO3HUKAIOIMINUEC
IIpHU OTOM OCJIOKHCHMA.

HyCTI) Tp66yeTc;1 PCUINTDL 3a/la4y MATEMATHICCKOI'O MIPpOrpaMMHUPOBAHUA:

natimu munumym F(x) = 512 + 2522 + 3532 no {&,,&,,8,%,

npu ycrosusx:

28, +§, =3, ‘
6, +38, =4. ©
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B oroii 3amade orpaHuveHHs THIA "pPaBEHCTBO", TOATOMY (YHKITUIO
2

S
urrpada seibepem P(7,5) = ? . Torna BcmoMoratenbHBIN (HYHKIIHOHAI JIS
T

paCCManHBaeMOﬁ ZIeMOHCTpaHHOHHOﬁ 3aJlaun 6yﬂ€T HUMCTb BU]]

Ay =gt 4282 4362+ 08 YT (€438 -4)7
2t 21

COOTBGTCTBGHHO, yCi0oBuUA €ro CTallMOHAPHOCTH 10 {él . 52 N 53} Ha 3JICMCHTC

x(7) 6ymyr

%zzzl+2(2§+Ez—3)+zl+3g3_4:0’
ag, ot .
ai:4§2+M:O’

a(toz B T -
ai:6é3+w:0

0E, T
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(5+27)§, +2E, +3E, =10,
28, +(1+41)E, =3, )
3 +(B+1)E; =4.

Ormerum, uTo mepexon k npeaeny npu 7 — +0 31ecs HeBo3MOkeH, H60
TOT/Ia OCHOBHAsl MaTpHIda CHCTEMBbI BBIPOJHTCSL.

Bonee Toro, uem MeHbIIe 3HaYCHHE MOJOKHUTEIBHOTO TapameTpa mrpada
T , TeM OJrDKe K HyJTIO AeTePMHUHAHT OCHOBHOM MaTpPHIIBI 3TOH CHCTEMBI H TEM
3HAYUTEJIbHEE BBIYUCIUTEIbHbIC 3aTPYAHEHUS NPU €€ PEUICHUU — B MEPBYIO
odepeib HEOOXOJUMOCTb MOBBIIICHUS TOYHOCTH BBIYHCIICHUHN, HAIPUMED, TIPH
HCTIONB30BaHNM TeopeMbl Kpamepa ninu metona [Maycca.
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[IpeomoneTs 3TH 3aTpyAHEHUS MOXHO, UCTIONB3Ys dhopmyriy Tetnopa. U3

cHCTeMBI JMHEHHBIX ypasHennil (7) Haiinem & (7), moacTaBuB BbIpakeHHs

mis &, () u &(7) uepes & (7) B nepsoe ypasuenne. Torna

_ ~2E, _4-F
(5+21)&1+23 él+3 él:10,
1+4r1 3+1

qTO JUIS 6?1 (7) naer

80
3 —1+0(1) 10 + o(7)
& () :536— wim 4;?1(‘[)271- 294—70(‘[) .
S o(1) 7.0 7 1
T

U Bor Tenepb, mnepexons k mpeaeny npu 7 —> +0, momyuaem, uto

10

. | . 6
& = ——. Ananorn4no Haxoamm, uto &, = ; ué, = ;
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JIuHelHas IKCTpanoJasiuus

YroOb! OLIEHUTDH MOPSII0K BEIWYNHBI BHOCUMOH TTOTPELIHOCTH PacCMOTPUM
paznoxenue Gpynkuun X(7) 1o dpopmysie Teiliopa B OKPECTHOCTH HEKOTOPO-

ro 7 >0 no o(A7):
X(t+At) =Xx(1)+ Zx At + o(Ar)
T b

13 KOTOPOTO CICAYET OLCHKA ITpH AT > —T CBEpXY:

x(0) :x(r)—ZiT+O(T), 8)
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ot = X
ocnennee cooTHomenue o3nauaer, uto sektop X (0) = X(7) — 872—
T

MOXHO INPUHSTD 32 YMOYHEHHOe PEUICHUE C IOTPELIHOCTHIO 10 MOPSIKY Ma-
2 -

JocTH T TpHU ycIoBUHM, uTO BekTop-pyHkums X(7) HenpepbiBHO audde-

peHnupyemano 7 .

X
Wnave roBopsi, BEKTOP-PYHKIMS 78 7 B (opmyne (8) MOXKET paccMaTpH-
T

BaThCs KaK KOPPEKTUPYIOIAs MOMpPaBKa, YMEHbBIIAIOIAs MOTPEUIHOCTh METO-
Jla TagkuX mwrpapHeix QyHKUni 6e3 ymenvuienus 3Ha4eHUs napameTpa 7 .

3Ha4ueHNsI TMPOU3BOAHBIX B (OpPMyNe KOPPEKUIUH SBISIOTCA pEIICHHEM Clie-
NYIOIIEH CUCTEMbI JIMHEHHBIX YPaBHEHUN:

L 0’4 O, 0°A
S aeo oo ="

= vj=[l,n],
SoEoE, 0t 0,0t

noJy4aeMoi audpepeHIMpoBaHreM COOTHOLEHUH (5) o mapameTpy 7 .
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BbapbepHble 1 kBazubapbepHble LITPadHbIe GyHKIUU

Mpbl BHIENH, YTO HA IPAKTHKE MOXHO HCIIOJIb30BAaTh BapHaHTHI METOJA
mrpadHbIX QYHKIMH, B KOTOPBIX WTpadyeTcss He BBIXOJ U3 JOIyCTUMOH 00-
JIacTH, a MPUOJIIKEHUE K €€ IPaHulle.

[TpumMepoM MOXET CIIy>)KUTh PacCMOTPEHHAs] PaHee .J102apu@muyeckas
mrpadHas GyHKIMs (cM. puc. 3)

—7ln(-s) s<0,
P(r,s)= o 050

JUTSI KOTOPOH TaKKe CIIpaBeIJIMBEI paBEHCTBA (CM. pHC. 7)

limé&@)=¢ w limd(r.E@0)=FE)  ©
OP T

B sToM ciydae a—(r,s) = — ¥ pacyeThl HECKONbKO YIPOIIAIOTCA IO
S S

CpPaBHEHUIO C IPYrMMU BuIamu mrpadueix Gyskiuit. OnHaKo 37ech CyIIecT-
BEHHBIM OKa3bIBACTCS MPEJAIOI0KEHHE O CYIIIECTBOBAHUH HEMYCTOH J0MyCTH-
Mo#t obactu ucxoaHo# 3anaun (1).
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Brinosinenus paseHcTB (9) MoxkHO 106uThes M i Gpyukumii P(7,5),

UMEIOIUX KOHeuHvle mpefenbhble npu T —> +0 3Hauenus, HO ymoBieTBO-
PSIOIINX YCIIOBUIO

lim L (7.5)=10>  5<0.
t>40 0s 0 |+o00,85>0.

[Tpumepom Takol GpyHKINH, HA3BIBACMOW K8a3UOAPbePHOU, MOXKET TIOCITYKHUTh

P(r.s) = —r@sﬁ, s<0, mpur>1

+ o0, s> 0.
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B kauecTBe HIUTIOCTPALIUK PACCMOTPHM 3a/1a4y:

MAKCUMU3Upo8ams 3¢,

npu ycrosuu L2

¢ kBazubapbepHoll QyHKIMEH P(z,s)= _r\/_is

3pece § =—2+¢&  u BcnomoratenbHas GpyHKIWS, TpadUKU KOTOPOH MOKa-
3aHbBI Ha puUC. 9, OyJeT UMETh BU]I

A(r,6)=3E+7.2-&,

C yciioBHeM CTaIlMOHAPHOCTH

2
%:3_77 — =0 = E(I)ZZ—T—.
o0& 242-¢ 36
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