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1. BBenenne

B nanHoli pabore paccmaTpuBaeTcs MOAEIb SKOHOMUYECKoW auHamuku ['ynBuna [1] —

MOJICIb HeJIMHEHHOr 0 aKceyepaTopa-MyJIbTUILIMKATOPA, KOTOpasi MOKCET OBITH 3aIlMCaHa B BUJIC

CO%(t) + (£ + @—a)d)x(t) — p(X(1)) + @A —a)x(t) = O (1),
rJe X O3HayaeT JO0XOH, a MpeAesibHbI ypoBeHb MOTpeOseHus, { KOHCTAHTa MPEACTABIISIOLIAs

3ama3/plBaHue B AMHAMUKE KOd(GQUIMEHTa pa3BUTHs, O 3amas3IblBaHUE MEXIY pElIeHHEM 00

HHBCCTUPOBAHUKU W COOTBCTCTBYIOIIIMUMHU paACXOdaAMU, q)(X) HHBCCTUIIMHU HWHAYIOHUPOBAHHLIC

U3MEHEHUsIMU J10X0Ja U O*(t) pasMep HE3aBUCHUMBIX H3epxkeK 1o BpemeHH. O0oOuieHHas
(hopma sToro ypaBHeHus Obiia nana Jlopenuem [2]
X(t) + A(X(©)X(t) + B(x(1)) =07 (1),

3/1eCh X — OTKJIOHEHHE J0X0/a OT paBHOBecus, A(X) — uetHas ¢yHkius ¢ yeiaousmu A(0) < 0;
A"(0) > 0, B(X) — neuetnas dynkuus ¢ ycnosuem B(0) =0, O (t) — dyHKuus usaepixex.

B cBoux uccnenoBanusax Jlopenna u Hyces [3] npeayioxkuim KOHKPETHBIA BUJ (DYHKIIHMA
A(X) u B(X)

2

X -1

x? +1

X+a X—bx+cx®=0",

®ynxmuio O (t) MoxkHO TpakTOBaTh Kak HekoTopoe BHemHee Bosaeiictue. Eciu O (1)
— nepuoanueckas QYHKIHsS, TO MOJIENb JEMOHCTPUPYET Hepexobl OT PEryIsSpHbIX KonebaHuil K
XaoTHdeckuM. Pasnuunble Momudukanuu moiend ['yABHHA HMCCIENOBANMCh B paAge paboT

(cmotpu, Ha mpumep [4] - [7]). HecomHeHHBII MHTEpeC MPEACTaBISET aHAIM3 MOJEIH, KOrjaa
O (t) sBnsercs ciyqaiinoit pyHKImEH.
B nanHO#l paboTe paccMaTpuBaeTCs CTOXaCTHYECKas MOJENb YIKOHOMHYECKOUW THHAMUKH

I'ynBuna, 3anaBaemas AudpepeHInaIbHBIM YPaBHEHUEM BTOPOro MOpsiiKa

2

Lo X . .
X+a X—bx +cx® = gm, (1)

X% +1

rnea>0,b>0,c>0,w- crangapTHbI BHHEPOBCKHUI MPOIIECC, € — HHTEHCUBHOCTD IIyMa.

2. JlerepMUHMpOBaHHBIE ATTPAKTOPLI Moaeau I'yiBuHa
3anuiiem 1eTepMUHUPOBaHHYIO Mozienb ['yasuna (1) (€ = ()) B BUIe CUCTEMBI

X2 (2)

——y +bx—cx®.

X“+1



B cucreme (2) cymecTByloT Tpu paBHOBecus M, (0,0), Ml[\/E,O} M{_\/E,OJ. Onnu
c c

nexaT Ha ocu OX M UMEIOT abcuucchl, HE 3aBUCsIIME OT mapaMeTpa a. PaBHoBecus M, M,
CHUMMETPUYHBI OTHOCUTEIBHO M.

IIpoBeneHHBIl aHaNU3 MOKa3bIBAET, YTO paBHOBecMe M, mpu JIOOBIX 3HAYEHHAX
MapaMeTPOB SIBJIICTCS CEAJIOM. DTO 03HAYAET, YTO B3SATOE 32 TOUKY OTCUETA HYJICBOEC MOJIOKEHHUE
HepeMeHHOM J0X0/1a Beeria HeycroiunBo. JlokansHble ha3oBbie mopTpeTsl paBHOBecid M, M,

UMEIOT OAMH THII. VX mapaMeTpudeckoe onucaHue NpeACTaBIeHO B CBOJHON OM(ypKarmoHHON

nuarpamme (Puc.l).
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Puc. 1. budypkanmonnas quarpamMma npu a=2.

3mech st @ = 2 TPEACTaBJICHBI CIENyloInue 30HBI. A — YCTOWYHMBBIA y3eln,
B U C U D — ycroliuuBslii dpokyc, E — HeycroituuBsbiii pokyc, F — HeycToluuBelii y3en. Tpu

I'paHUIllbl, pasaCIA0OINEC 30HbI, HUMCIOT CICAYIOIHNC aHAJIUTUICCKUC ITPCACTABIICHUA

b
a,b)=——(a® +8b—4a+2h),
l//l( ) a2—8b( )
w,(a,b) =b,
b
a,b)=——(a® +8b+4a+2b).
l/j5( ) a2—8b( )

I'pannna C=y, (a,b) (TTyHKTUpHASI JTMHHS) COOTBETCTBYET OM(YpKAIMOHHON KpPUBOM,

OTBeanOIIIeﬁ KCCTKOMY POKIACHHUIO HOHYYCTOﬁqHBOFO OHUKJIA. HpI/I YBCIIMUCHUHU IIapaMeTpa ¢

MIOJIYyCTOMYMBBIN LIMKJI PACIalaeTcsd Ha JBa LMKJIA, YCTOMYMBBIM M HeycTOW4MBBIA. ['paHuma
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c=y,(ab) coorsercrByer pasieNeHHio  OJHONO HEYCTOMYMBOrO LMUKIA Ha JBa,
OrpaHHYMBaIOIINe OACCEHHBI TPUTSDKEHUS yCTOHYMBBIX paBHOBecuit M, M,. Kpussie w, (a,b)
u y,(a,b), He nmeromme aHaTUTHYECKOrO mNpeICTABICHHsS, OBUIM HAMICHBl YHCICHHBIMH

Metofamu. Takum oOpaszom, 3086l C u D mpeacTaBisoT HaHOOMBIINIA HHTEPEC ISl U3y4YeHHUS,

KaK 30HBI IapaMETPOB OJHOBPEMCHHOI'O COCYIICCTBOBAHUA yCTOfI‘-IPIBLIX paBHOBCCI/Iﬁ M OUKIIA.

y

-2

Puc. 2. ®azoBbie TpackTopuu aist a=2, b=0.25 npu a) ¢=0.155332, 6) ¢=0.138.

Ha Puc. 2a npencraBieHsl moBeieHNs I€TEPMUHUPOBAHHON CHCTEMbI B MOMEHT POKICHUS
nonyyctoiyuBoro I1ukna (c¢=0.155332), 3mech >KUpPHOW CIUIOIIHOW JIMHUEH W300paeH
MOJYyCTOMYMBBIA LMK, TOHKMMHU CIUIOIIHBIMH —  TpaekTopuu cuctembl. Kak BuaHoO,
TPaeKTOPUHU, BHINMYIICHHBIC M3BHE IMKJIA, HAMATBHIBAIOTCS HA HEro, TOTJa KaK BBIMYIICHHBIC
BHYTPHU ITMKJIa — Ha OJHO W3 paBHOBecui. Ha Puc.20 mpencraBieHO XapakTepHOE MOBEICHUE
cucteMsl B 30He D (mpu ¢=0.18). 3nech xupHOU CHIIOMIHON JMHHUENH M300pa)KeH yCTONYMBBIN
UMK, TYHKTUPOM — JIBa HEYCTOMYMBBIX IHKJIa, TOHKUMHU CIUIOIIHBIMH — (Da3oBbIe
TpaekTopuu. HeTpynHo 3aMeTHTh, UYTO HEYCTOMYMBBIE LHUKIJbI Pa3rpaHUYMBAIOT OaccelHBbI
OPUTSHKEHHUS] YCTOMUYMBBIX PaBHOBECHH M yCTOMUMBOro IMKia. bosiee moapoOHBIA aHamm3

JNETEPMUHUPOBAHHON JUHAMMKU MOXXKHO HaliTH B padore [8].

3. quCTBI/ITeJIbHOCTL CTOXACTHYECCKHUX aTTPAKTOPOB
@OyHKIMOHUpPOBaHUE JIHOOOW HKOHOMHUYECKOW CHUCTEMBI BCErja COINPOBOXKIAETCS

CllydallHBIMM BO3MYILIEHUSMHU KAaK BHEUIHUMHU (QJJUTUBHBIMH), TaK H BHYTPEHHUMH
(mapameTtpuueckumu). [IpucyTcTBue ciydaitHoro ¢axropa NpuUBOIUT K aedopManuu pekuMoOB
JUHAMUYECKOTO TIOBEICHUS HMCXOJHOM JI€TEPMUHHPOBAHHON MOJEIU. AHAIU3 BIWSHUSA
CIIy9aiiHBIX BO3MYIIEHUN HA JUHAMHUKY CHCTEMBbI MPOBOJMTCS C TMTOMOINBIO ammapaTta GyHKIUN

CTOXaCTUYECKOMH YYBCTBUTCIIbHOCTH, OITMCAaHHOM B MPUIIOKCHUHU.



]_I.]'I}I HU3y4YCHUA BJIMAHUSA Cﬂy‘laﬁHBIX BOSMYHICHHIZ Ha JAIWHAMHKY MOZACIU ry,Z[BI/IHa

nepengeM K CTOXaCTUYECKON CHCTEME

X=Y,
. x? -1 . . ®)
y=—-a——Yy+bx—-cx’ +ew,
X +1
rae W — CTaHJapTHBIH BHHEPOBCKUM INIPOLECC, MOACIUPYIOIIUN CIy4alHbIE BHELIHUE

BO3JICHCTBUS, € — WHTEHCHUBHOCTH IIyMa. TpaeKkTOpUM CUCTEMBI IOJ JAEHCTBHEM CIyYalHBIX
BO3MYIIEHUN TOKHUJIAIOT JETEPMUHUPOBAHHBIM aTTpakTOp (paBHOBECHS WIM IUKI) |
(hOpMHUPYIOT BOKPYT HETO HEKOTOPHIM My4yoK. [Ipyu yBemnueHUn MHTEHCUBHOCTHU ITyMa pa30poc

CITy4allHbIX COCTOSTHUI BOKPYT 1€TEPMHUHHPOBAHHOTO ATTPAKTOPA YBEIUYUBAETCS.

[ croXacTMYecKuX  PaBHOBECUH Mozenu (3) MaTpuma  CTOXaCTUYECKOH

YYBCTBUTCIIbHOCTH UMCET I[HaFOHaHBHLIi/JI BH ]

c+b
W= 4ab(b-c)
c+b
2a(b-c)

Ha wuHTrepBase cocymiectBoBaHus paBHoBecuit M,, M, u 1mkma, 3aBHCUMOCTb

JMArOHANILHBIX AJIEMEHTOB Wip U Wy Matpunibl W oT mapamerpa C mpencraBieHa Ha Puc.3

(cmomble  auHMM). Kak BHIHO, cToXacTHYecKas 4YyBCTBUTEIBHOCTH pPAaBHOBECHH mHpu

MpUOTIKEHUHU TTapaMeTpa C K OudypkanuoHHOMY 3HaueHHio C; = 0.25 MOHOTOHHO BO3pacTaer u

CTPpEMUTCA K O0eckoneunoctn. Taxxke wHa Puc.3 npeaAcCTaBJICH rpati)m( 3aBUCHUMOCTHU

K03 HUIMEHTa CTOXaCTUYECKONW YyBCTBUTENbHOCTH M OT mapamerpa C (IyHKTUP). AHAJOTHYHO

CJIy4yaro CTOXaCTHYCCKOI'O paBHOBCCUA  3CChH Ha6JIIOI[a€TCH HGOI‘paHI/I‘-IeHHBIf/'I pocCT

CTOXACTUYECKOW 4yBCTBUTEIBHOCTH IIPU CTPEMJICHUM IapaMeTpa C K 3HaueHHUIo C1 crpasa. [Ipu
YBEJIMYEHUU MapameTpa C KOdPGUIIMEHT YyBCTBUTEIBHOCTY M MOHOTOHHO CTPEMHTCS K HYJIIO,

4YTO CBUACTCILCTBYCT 00 YMCHBIICHUHA CTOXaCTUYECKOM YYBCTBUTCJIbHOCTH LIUKIJIA.

50

T

-l

25

J”
’
s

4

[3)
T

e ——

|

o
£y
o 4
-

Puc. 3. KoappuumeHnt ctoxacTuueckoil 4yBCTBUTENBHOCTH JJIs HUKJIA (TIYHKTUD) U TS

paBHOBecwsI (cruorHast) mpu a=2, b=0.25.
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B 30He C€1<C<C; B cHCTeME COCYIIECTBYIOT CTOXaCTHYECKHE paBHOBECHS U
CTOXaCTUYECKUM LUK, IIPpHU 3TOM IJIA C]_* YYBCTBUTCJIBHOCTb CTOXACTHUYCCKOI'O IMUKIJIA 0obIIe
YYBCTBUTCIIbHOCTH PAaBHOBECH, YTO BJICUCT CKOpBII\/'I nepexoa mus3 Oacceiina MPUTSKCHUSA UKJIA
Ha pasHOBeche. IIpu C, HAGmOmAaeTcs oOpaTHAsS KAPTHHA IMEPEXOa OT CTOXACTHYECKOro

paBHOBecHs Ha UK. JlaHHBIE Tepexo/ibl MPOAEMOHCTPUPOBaHbI Ha Prc.4 cOOTBETCTBEHHO.

y

N

3

-2}

a) 0 5000 10000 6) 0 5000 10000

Puc. 4. CroxacTtuueckasi Tpa€KTOpHS 110 BPEMEHH NepeMeHHou Y nipu a=2, b=0.25, e=0.05

a) c=0.16, 6) c=0.24.

4, NuayuupoBanHble HIYyMOM IiepeXoabl
Onupasice Ha  MeToJ  (DYHKIUM  CTOXACTUYECKOHM  YYBCTBUTEIBHOCTH  BOKPYT

JNETEPMUHUPOBAHHBIX aTTPAKTOPOB MOXKHO IOCTPOUTH 00JacTH, B KOTOpbIE C 3a/JaHHOM
BEPOSITHOCTBIO OYyT IMONaaTh CTOXaCTUYECKHE COCTOSIHUA. [|J1s1 paBHOBeCHUs TaHHOM 00JIaCThIO
SBISIETCSl — DQIUMIC, I Lukiaa — mnonoca (cMm. Ilpunoxkenue). C 3apaHee 3ajaHHOU
BEPOSATHOCTHIO CllydaliHbIEe COCTOSHUS OYyIyT pacrmpezeneHsl BHYTpH 3Toil obmactu. Ha Puc.5a
MPEJCTaBICHbl CTOXAaCTHYECKHE COCTOSIHHMS (TOYKH), cemaparpuca (IMYHKTHP) M DJUIUIC
paccenBaHus (CIUIOIIHAs) C JOBEpHUTENbHOW BeposTHOCThIO P=0.95. B ciyuae paBHOBecHs
¢opma syumIca 3aBUCUT OT COOCTBEHHBIX YHCEI M BEKTOPOB MAaTPHULbI CTOXACTUYECKOM
gyBcTBUTENbHOCTH W. CoOOCTBEHHBIE BEKTOpPBHl 3aJal0T HAMpaBJEHUS Oced »aJuMIca, a
COOCTBEHHbIE 3HAUYEHUs MX BeIMYMHY. Eciau coOCTBEHHbIE uYHClAa COBMNAJAlOT, TOrAA
JIOBEPUTEIILHOW 00JIaCThIO SBJIIETCS OKPYKHOCTb. DTO 3HAYMUT, YTO OTKJIOHEHHS CIIydalHbIX
COCTOSTHUH OT JE€TEPMHHHUPOBAHHOTO PaBHOBECHS OYIyT paBHOBEIMKH Kak 1o ocu OX, Tak H 1Mo
ocu Oy. B cnyuae, koraa coOCTBEHHBIE 3HAaUCHUS Pa3HbIE, HJUIMIIC BBITATMBAETCS OONbIIE BAOIb

COOCTBEHHOI'0 BEKTOPA, COOTBETCTBYIOIIETO OOJIBIIIEMY COOCTBEHHOMY 3HAYCHHIO .



0.6

a) 05 15 X
Puc. 5. Croxactuueckue cocTosiHus (TOUKH), cenaparpuca (IIyHKTHP) U 3JUTUIIC

pacceuBanusl (crtomHas JuHus) npu a=2, b=0.25, c=0.18 nns a) €=0.05, 6) ¢=0.04.

Ha Puc.50 n3o00pakeHbl CTOXaCTUUECKHE COCTOSIHUS (TOYKM), cemaparpuca (IIyHKTHp) U
JOBepHUTENbHAs Tmoyoca (cruiomHas) ¢ BeposTHocThio P=0.95. IllupuHa MONOCH, 3aBHCHUT OT
MHTEHCUBHOCTH BHOCHMOI'O LIIyMa M HEPaBHOMEpHA BJOJb LIMKJIA. YUYAaCTKU LUKJIAa Oosiee Win
MEHee UYBCTBHUTEJbHbIE K BHOCHMOMY IIyMYy, paclio3HaroTcsd (yHKIMEH CTOXacTHYeCKOH
YYBCTBUTEJIBHOCTH U KaK CJIEACTBHUE [10JIOCA HA ATUX yYaCTKaX IIUPE UM YKeE.

Paccmorpum 30ny D mapamerpoB (Puc. 1), rae nerepMuHUpOBaHHAsI CUCTEMa MMEET JIBa
YCTOWYUBBIX PABHOBECUS M YCTOWYMBBINA HUKI. MHIyIMpOBaHHBIE LIyMOM IEPEXOABI B CUCTEME
BO3HUKAIOT B TOM Cllydyae, KOIZa CIy4aillHOE€ COCTOSHHUE «BBIIPBITMBAeT» M3 OacceiiHa

MPUTSDKEHUS OJTHOTO aTTPAKTOPA B IPYTOM.

A

y

0.6F

a) 05 15

Puc. 6. CroxacTuueckue cocTosiHusL (TOUKH), cernapaTpuca cejiia (yHKTUP) U J0BEpUTEIbHAs

nosioca (crutoriHast JiuHausl) npu a=2, b=0.25, c=0.18 a) €¢=0.08, 6) ¢=0.115.

IIpy pocraTouHO MaJloOl HHTEHCUBHOCTH BHocuMmoro myma (Puc.5a) rpaHuisl
JOBEPUTEIILHOTO  JJUIMIICA  yHAJIEHbl OT CENapaTpHUChl, CICIOBAaTEIBbHO, C  3aJaHHOU
BEPOSATHOCTBIO MOXKHO YTBEp)KJIaTh, 4YTO MEPEXOAbl MEXIy OaccelHaMM MNpPUTKEHUS

paBHOBecus W IMKJIa HaOmonatbcs He OyayT. AHalOrMuHas KapTHHA HaOmomaetcs s
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JIOBEpUTENBHON MoJIockl mpexnenbHoro mukiaa (Puc. 56). VYBennueHue HMHTEHCUBHOCTH
CIy4yallHOro  BO3MYILIEHHs  BJI€4eT  yBEIMYEHME  O0Jlaka  pacceMBaHUs  BOKPYT
JNETEPMUHUPOBAHHOIO aTTPAKTOpa, YTO JEMOHCTPUPYETCS YBEIMYEHHEM JOBEPUTENbHBIX
obmnacreil (annunca M mosockl). B MoMeHT, Korzna jnoBepuTenbHas 00JacTb €Ba Kacaercs
CernapaTpuchl, BOSHUKAIOT MEPEXO/Ibl CIIy4allHBIX COCTOSHUI M3 OacceiiHa OJHOro aTTpakTopa B
Oacceitn npyroro. Ha Puc. 6 mpeacraBneHbl BO3HUKAIOMIME IEPEXOIBI AJIsI 00EUX CUTYyalluid — ¢
paBHOBecus Ha nuki (Puc. 6a) u ¢ mukia Ha paBHoBecue (Puc. 60).

C nmoMouibio MpeACTaBICHHONW aHATUTUYECKOM METOAMKH MOXKHO HaXOIWUTh KPUTHUECKHE
3HA4YEeHUs] MHTEHCUBHOCTU IIlyMa, HaYMHas C KOTOPOTO B CHUCTEME HAOIIOIArOTCS TEepPEeXOJIbl
MeXJy OacceliHaMM MNpUTSDKEHUsT aTTpakTopoB. Ha Puc.7 mnpencraBieHsl 3aBUCHMOCTU
KPUTUYECKOM HWHTEHCHBHOCTH aIJWTUBHOIO IIymMa OT IapaMerpa C s NEepexojoB Tuma
«PABHOBECHE-LIUKID» U «IIUKJI-PABHOBECUEY.

fe

0.17396 0.2 023 ¢

Puc.7. 3aBUCUMOCTb KPUTUUECKONW HHTEHCUBHOCTHU aJIMTUBHOIO LIIyMa OT IapameTpa C Ipu

a=2, b=0.25.

[lpn yBenuueHun mapaMerpa C 3HA4YE€HHE KPUTHYECKOH WHTEHCHBHOCTH [UIS TEPEXO/I0B
THIIA «PaBHOBECHE-IMKI» yMeHbiaercs (Puc. 7 crmuommHas), B TO BpeMsl Kak JJIsl IIEPEXO0B
TUIA «IUKJI-paBHOBecHe» Halmonaercs oOpatHas 3aBucuMocTb (Puc. 7 mynkrtup). IlonoGHoe
TIOBEJICHHUE JIETKO OOBSICHUTH, HAOMIOJast 32 M3MEHEHHEM YyBCTBUTEIBHOCTH OT Hapamerpa C
(Puc. 3). VYBenuueHue mapamerpa C BJI€YET YBEIMUYEHHME UYYBCTBUTEIBHOCTH DPaBHOBECHS,
CIIeNOBaTEeIbHO, NpPU MEHBIICH HWHTEHCHBHOCTH UIymMa OyayT HaOII0AaThCS OTKIOHEHHS,
JIOCTaTOYHBIE YTOOBI CIy4YailHOE COCTOSHHE TONalo B 0OacCeiiH NPHUTSHKEHUS JPYroro
aTTpakTopa. B cBOIO ouepenb, UyBCTBHTEIbHOCTh IIMKJIA TPH YBEIWYECHUH IapameTrpa C
YMEHBIIAETCS, CJIEA0BATENBHO, VIS PEATN3allui NEPEX00B MEKIY aTTPAaKTOpPaMU HEOOXOANMO

clly4aifHoe BO3/IeiCTBUE OOJIbIIICH HHTCHCHBHOCTH.
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Puc.8. JloBeputensuble 00iacTi (GKUpHAs CIIOINIHAS ), cenapaTpuca (IyHKTHD), UK
(crtomHas) ¥ paBHOBecus (3Be3pouka) npu a=2, b=0.25 mis a) ¢=0.2, €=0.057, 6) c=0.17396,
£=0.09.

3adukcupyem 3HaueHue mnapamerpa C€=0.2, mnpu 3TOM 3HAYCHUS KPUTHUCCKUX
MHTEHCHBHOCTEH 3HAYUTEIBHO OTJIMYAKOTCA JApyr OT apyra. [Ipu ¢uKCHpOBaHHOM MEHBIIEM
3HAYCHUM KPUTUYCCKOW WHTEHCUBHOCTH BO3MOXHBI IEPEXOABl TOJIBKO OJHOTO THIIA
«paBHOBecHe-IIUKI». Ha Puc. 8a mpencraBieHbl JOBEPUTEIHLHBIC JUTUIIC U TI0JI0CA, KaK BUIUM
AIUJIMIIC KacaeTcs CenapaTpUChl, B TO BpeMs KaK I0JI0Ca 3HAYUTENIbHO ynajeHa. J[is 3HadyeHus
napamerpa €=0.17396 3HaYeHHS KPUTUYECKHMX HHTEHCHUBHOCTEH COBIAJAIOT. JTO JIOJKHO
COIIPOBOXKIATHCS OJTHOBPEMECHHBIM KaCaHUEM JIOBEPHUTEIBLHOIO JUIUIICA M CEITapaTPUCH C OJTHON
CTOPOHBI, JOBEPHUTEIBHON MOJOCH W cenapaTpuchkl ¢ apyroit (Puc. 80). B manmHOM cmyuae
CITydallHbI€ COCTOSIHUSI CUCTEMBI OJJMHAKOBO JIETKO OCYIIECTBIISIFOT TIEPEXO/bI C PABHOBECHS Ha
UK W o0paTHO, TeM caMbIM 0Opa3yss HOBBIH THII CTOXAaCTUYECKOTO aTTPaKTOpa

«pPaBHOB €CUEHIIUKID).

3AK/IIOYEHUE

B pabore KpaTko NpeACTaBIEH aHalIW3 J€TePMUHHUPOBAHHBIX AaTTPAKTOPOB MOJEIU
9KOHOMHUYECKON JUHAMUKHA I'ynBuHa. IIpoBeneHsl pe3yJIbTaThl HCCJIE0OBAHUSA
YyBCTBUTEIBHOCTH CTOXACTHYECKUX ATTPAKTOPOB HAa BHOCHUMBIE aJJUTHUBHBIE BO3MYyIeHus. C
IOMOIBI0 MeTOola (YHKIMM CTOXACTUYECKOH UYBCTBUTEIBHOCTH MOXHO OOBSICHUTH
BO3MOXKHBIE TEPEXO0bl MEXy arTpakTopaMu. OCHOBBIBAsICh HA JAHHOH (YHKLHH, IIOCTPOCHBI
JIOBEpUTEIIbHBIE 00JIACTH, B KOTOPbIE C 33aHHON BEPOSTHOCTh IOMAAI0T CIy4aiiHbIe COCTOSHUS
cuctembl. Ha OCHOBE 3THMX JaHHBIX MPOBEIEH AHAIN3 KPUTHUUECKUX 3HAUECHUN MHTECHCHUBHOCTEHN

IITyMOB, TIPH KOTOPBIX MTPOUCXOIST MEPEXOAbl MEXy OacceiiHaMu MPHUTSKEHUS aTTPaKTOPOB.
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HPUIOKEHHE 1

DYyHKIHA CTOXACTHYECKON YYBCTBUTEIbHOCTH
B pe3sympraTe [OeicTBUA IIyMOB  CIy4alHbIE TPACKTOPUM CHCTEMBl IOKHAAOT

JNETEPMUHUPOBAHHBIA aTTPAKTOP W (HOPMHUPYIOT HEKOTOPBIH CTOXAaCTUYECKUHM aTTPAKTOpP CO
cranmoHapHeiM pacnipenenenuem O(X, €). Oyuxius P(X, €) yaoBIETBOPAET CTAIMOHAPHOMY

ypaBHennto ®@okkepa-Ilnanka-Komvoroposa (PIIK). HemocpeacrBenHoe UConb30BaHUE ITOTO
YPaBHEHHUsI YK€ U1 JABYMEPHBIX CHCTEM SBJIIETCS TEXHMYECKM TPYIHOW 3anadeil. B atux

O00CTOATENhCTBAX, IIUPOKO  HCIONB3YIOTCS ~ METOAUKH, OCHOBaHHBIE Ha  (YHKIHH

KBa3HMIIOTEHIIHATIA v(X)=— ii_rf(l) g’In ,D(X, £).

12



KBazunorenuuan [9] cBsizaH C HEKOTOPOM BapHaMOHHOM 3aJayeil MUHUMM3ALUU
(yHKIIMOHAMA JACHCTBUS M yJIOBIETBOPSET ypaBHeHHIO | amuibToHa—SIkoOM. YpaBHEHUE
lamunprona-SIko0M BBHITTSAUT TPOIIE, YeM CTAllMOHAPHOE YPaBHEHHE, OJHAKO M €r0 TOYHOE
pelIeHHE SBIISIETCS BeChMa CIOKHOM 3amadei. B paborax Psimko JI.B., bamkuprieoit M. A. [10]
OBUT TIPENJIOKEH KOHCTPYKTHBHBIN MOIXOM, CBSI3AaHHBIA C BBEJACHHEM €II[e OJHOW aCHMITOTUKU
B MaJIO OKPECTHOCTH MCCIIEyeMOro aTTpaKTopa.

beuto  ngokazaHo, dYTO TOJIOKUTENBHO ompenencHHas wMarpuna W —  wmaTpuma

CTOXaCTHUYECKOM YYBCTBUTCIIbHOCTHU — SBJEICTCSA PCUHICHUCM anre6panquKoro YpaBHCHUA

FW +WFT =S,
of _ T -
rae F:a—(X),S =GG ,G:O'(X).
X

Orta MaTpulla XapakKTepu3yeT pa30opoc ClydyalHBIX TPAEKTOPUNH CHCTEMBI  BOKPYT
paBHOBecUs X.
B cnyyae nukia Ha nimockoctd matpuiiel W(t) u P(t) umeror paHr, paBHbI equHHIE, U

npeaCTaBUMbI B BUIC

W(t)=m®)P(), P®)=pt)p’®.
3necy p(t) — HOPMUPOBAHHBII BEKTOP, OPTOrOHANBHBIN KacaTeabHOMY Bektopy f(&(t)), a
m(t) > 0 — T-nepuoauueckas ckajspHas QyHKIHs, 3a7aro1mas pa3opoc (AUCIEPCHI0) MydyKa Mo
HOpMaITH K 1ukiy. @ynakius M(t) yaoBieTBopseT KpaeBoi 3a1aue
i = a(t)m + b(t)
m(0) =m(T)

¢ T-nepuonnyeckuMu KodppUIEeHTaMU

a(t)=p' (t)(F' )+ F(®))p(), b(t)=p" A)SE)p().
Gyukuus M(t) ompenesser JIOKAIbHYIHO CTOXaCTHUYECKYH) YYBCTBUTEIBHOCTh IMKJIA B

touke ¢(t). YI00HOH XapaKTEpUCTHKOW CTOXaCTHYECKOro IHMKJIAa B IEIOM  SIBJISICTCS

K03 PHUIHEHT CTOXaCTHUECKOM dyBcTBUTEIbHOCTH M = max m(t), rae 0<t<T.

ITocTpoenue noBepUTEIBHBIX 00J1acTEl

Onupasch Ha HailleHHYI (QYHKIHIO YYBCTBUTEIBHOCTH MOXHO MHOCTPOUTH AIJUIMIICHI
pacceuBanus — Juis paBHOBecus [11] u moBepuTenbHbIe MOJIOCH — s ukina [12]. DTot anmapat
MO3BOJISIET TTOCTPOUTH 00JACTh, B KOTOPYIO C 33JJaHHON BEPOSTHOCTHIO MOMAAYT CIydailHbIe

cocTostHMsL. [l MOCTPOEHNS JUIMIICOB paCCEMBAHUS MCIOJb3YIOTCS CleAyoIue GopMyJIbl
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rae z,(p) =+/24,&kCosep, z,(p) =+/24,&Sing, k? =—In(1-P),

A — OIIpeIeTTTENb MaTPHUIIBI, COCTABIICHHOHN U3 COOCTBEHHBIX BEKTOPOB MaTpuIlpl W.

JloBepuTENbHBIE MOJIOCH CTPOSTCS MO CISAYIOMUM (HOopMyIaM

X, = é:(t) * kg\/ Zﬂ(t) p(t):

2 ¢ e
rae k =erf *(P), erf(x)=—=[e™"dt.
7
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