Jlexmis Ne 5
CepenoBuiia i3 3racar4or nam’aTTI

B Mexax nporo miaxomy Uit ToOyJOBH MaTEeMaTUIHUX MOJIETCH MPUITMAEMO, 110 BU3HAYA-
TBHI PIBHSHHS, K1 MOEAHYIOTh AKTUBHI i PEaKTHBHI 3MiHH, MAIOTh IHTETPATbHUN BUTIISL
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Posrnsiremo npoctip U BIOPSIKOBaHUX TPIHOK

A(t) = (Lyer @ e, T, dep) € U,

ne A(t) — JIOKJIBHHH CTaH JOCIIIHPKYBaHOTO CEPEOBHIIA.

B npoctopi A BBOAMMO HOpMY
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[Tin J1I0KaJIBHOIO iCTOPi€I0 OKOJIY JOBIILHOI MaTepiajbHOI TOUKHU CYHiILHOIO cepe/l10BH-
a 0ya1eMo po3yMiTH CYKYIHICTh BCiX MHHYJIMX JIOKAJTbHHUX CTAHIB:

At(s) = At —s), s>0.

3rifHO NPHHUHUITY 3racalo4yMx NaM’siTi cTaH, U0 € OUIBII BiJIaJICeHUM y MUHYJIE, cllaOKile
BILJIMBA€ Ha JIOKAJbHUNA CTaH CEPEAOBUIIA B TOTOYHUIA MOMEHT.
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OcCKUIBKH y2 (S) € CKaJsIpHOIO (DyHKIIi€rO, TO 13 criBBiAHOIICHHS (4.13) BUIUIMBAE, 1110, [ilic-
HO, BiajaJieHimi B yaci pi3HuLI JIOKAJBbHUX ICTOPili MeHIlIe BIVIMBAIOTh HA HOPMY.

VY Oinbll 3arajJbHOMY BUTIISI BUBHAYAIbHI PiBHSIHHA cepeioBHIN i3 TaM’ATTIO MOXKHA
MPEICTaBUTH 32 IOTIOMOT0I0 (DYHKIIIOHAJIIB BUAY
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VY3arajabHEHHSM MOXiJHOT 0 HApsSMKY B (DyHKIIOHAIBHOMY npocTopi € nmoxigna I'ato. He-
xait € 1§ € nBa GaHAHOBUX MPOCTOPH 1 HeXall 3a1aHa QyHKIIOHATbHA 3aNeXHICTh F: H— G, ne H
BIJIKpHUTA MIIMHOXHHA E.

oxinnoro Iaro Hasusaroth GyHKuioHanbHy sanexkHicts dF(X)(y): HXE - G (ne HXE -

OpsSIMUI JOOYTOK MHOYKHUH), SIKa BU3HAYAETHCS PIBHICTIO
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Bemnunny dF(X)(y) mpuiiHsTo Takox Ha3uBaTH c1a6KOI0 MOXiTHOKO.

Skmo nepexin B (4.15) BinOyBaeThcs IO HOPMi, TO MOXiTHY HA3MBAIOTh CHJILHOIO, 200 MO-

xigHow ®pemre: dF(x|y).

Sxmo noxigHa dperie icHye, TO BOHA € i oximgHoIo ['ato. B cBoto wepry, skimio noxinxa ['a-

TO ICHYE 1 BOHA € HETIEPEPBHOIO B TOUIII X, TO BOHA € 1i moxinHow dpere, TodTo dF (X|y) =

= dF(X)(y) . Jlami 0OMeXHMOCs TUIBKA TaKUM BHIIAIKOM.

PosrisiHemo moBHY MoXiHy 10 Yacy Bix ¢pyHKiioHany (4.14)
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piBHsiHHS (4.16) MOXXHA TIPEICTABUTH Y BUTIIS I
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SKe € BU3HAYCHHAM MoXiHOo1 ['aTo. OTXKe, MOBHY MOXIAHY B Yaci BiJl BUZHAYAIBHOTO (YHKITI-
OHAJy MOXHA MPEICTaBUTH K
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3a nomomoroto mepinoro criBBigHomieHHs (4.12) 1 (4.17) nucunaTuBHY HEPIBHICTh MOXKHA
MPEICTABUTH Y BUTJISI
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JlocTaTHi yMOBH CIIpaBeUTMBOCTI HepiBHOCTI (4.18) 1ist JOBUIBHOTO TEPMOIMHAMIYHO JIOITYC-
TUMOTO TIPOIIECY MAIOTh BUTJISIT
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PieHocTi (4.19) € Bu3HaYanbHUMU CHiBBigHOIIEHHAMH, a (4.20) — hopmymoBanusm 11 3akony
TEPMOMHAMIKH JUTSI CEPEIOBHII] 13 3racarouoro mam’sTTio. Skpa3 HepiBHicTh (4.20) 1 Oyae Hakia-
nati oOMEeXEHHS Ha BU3HAYaJIbHI PIBHAHHS, OTPUMaHi B paMKax MiIX0/y i3 BUKOPUCTaHHSIM cepe-
JIOBHIII 13 3racaroyuoro rmam’sTTio.

CepenoBumia IMBHIKICHOTO THILY.

JlJis OTpuMaHHs BUSHAYAIBHHUX PIBHSHB, SKi IPYHTYIOTHCS Ha PO3TJISIi CEPEIOBHII IIBUAKIC-
HOTO THITY, O MHOKHHH PEAKTUBHUX 3MIHHHX JIOJAI0Th, HAPUKJIIA/, IBUAKICT 3MiHH TEH30pa
nedopmartii ['piHa, MIBUAKICTH 3MiHU a0COTIOTHOI TEMIIEpaTypH Ta 1HIII MBUAKOCTI Tomo. Toi
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B rpannuHOMy BHUIaJKy, KOJIU IIBUIKOCTI % (?j_-tr ddit . IPSAMYIOTh JI0 HYJIs, BU3HAYa-

JIbH1 pIBHSHHSA HAOUPAIOTh BUTIIALY:



A=A (L, T,6,,..),
h=h"(Ly,T,6,,...),
T =T, (Ly. T.6,....),

Goi = i (LkI’T’H ’)
OTxe, U1t BIIMIHHUX BiJl HYJS IIBUAKOCTEH 3MIHHUX MOYKHA 3alUCaTH
A=A+ ADv h=h° +hDv -I:ij =-|:ij0 +-I:ijD1 Qoi = q(())i "‘quiv
1e BepxHiii iHaeke «D» BinmoBigae AMCUITATUBHUM BETMIMHAM.

Jlasi mociigoBHICTb il 10 OTPUMAaHHIO IUCUIIATUBHOI (DYHKIII], AMCUTIATUBHOI HEPIBHOCTI 1
CHIBBITHOIIIEHb, 1110 TIOB’SA3YIOTh aKTUBHI 1 PEAaKTHBHI 3MIHHI JJIsi CEPEIOBUIIIA IBUIKICHOTO THITY,
€ aHAJIOTTYHOIO JI0 PO3TJISHYTHX BHUIIE 1 IETATbHO PO3MIISIIAIOTHCA I KOKHOI KOHKPETHOT Moieni
CYLIIBHOTO CE€PEIOBHIIIA.

Mo>kHa moka3aTH, 110 CepeIOBHIIa HIBUAKICHOTO TUITY TAKOXK € YACTUHHUM BUIIAJIKOM Cepe-
JOBHIII 13 1aM’STTIO — SIK CEPEJOBUIIIA 13 HECKIHUEHHO KOPOTKOIO MaM ’ATTIO0. J{JIsl IbOTO po3riisiHe-
MO (YHKIIIOHATHHE CIIBBITHOIICHHS

Y(t) = f K(s) - X(t — s)ds.
0

Sxmo npunyctuty, mo GyHkiis nam’ati K 3racae myxe MBUIKO, TO i MOKHA MPEACTAaBUTH
y BUTJISTIL PO3BUHEHHS B PSJT
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ds?

ne 8( S) — nenbra-pynkuisa Hipaka, a koedinieatn K _, o € N He 3anexars Bin S. Bunamnok Hy-
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JHOBOI MaM’sIT1 BUTIKAE 3BIACH, AKIO BPaXyBaTH TUIbKU MEPIIUil TOAAHOK B po3BUHEHHI — K, a

BUIAJOK HECKIHUEHHO KOpPOTKOi mam’sTi npu BpaxysanHi K, 1 K, . Bignosiana anmpokcumaris

(GYHKITIOHATBHOT 3aJIEKHOCTI MA€ BUTIIST

Y() =Ko - X(t) + Ky - ZX(1).
dt
OcraHHE CIIBBIHOMICHHS TIOKA3Y€. 10 CEPEIOBUILA IBUKICHOTO THITY AIICHO MOXHA PO3T-
TSAATH K CePEIOBHUIIA 13 HECKIHUEHHO KOPOTKOIO maM’ATTi0. ['010BHUIA He10JIiK TaKUX MOIeei
MOJISITA€ B TOMY, 10 BOHH HE JI03BOJISIIOTH BpaXyBaTH peJaKcCalliifHi MPOIIECH.

OTxe, Tp1 OCHOBHI MIXOAH 10 MOOYAOBH MaTeMaTUYHUX MOJIeNIel B MEXaHilli HaJaroTh Be-
JMKY PI3HOMAHITHICTh BapiaHTIB I MOJEITIOBAHHS IPU JOCIIKEHH] peaabHuX nporecis. Haii-
OlJIbII 3araJIbHUIM MiAXiA — MoJe/Ib cepeoBHUINA i3 MaM’ATTIO — HaJla€ HAHOUTBII IIUPOKI MOXK-
muBocTi. OCHOBHMI HeMOJIIK [IHOTO MIIXOY MOJATae B TOMY, L0 32 MaTEMaTHYHUM (OpMaIi3MOM
HE 3aBXK/IU SICHO BUJIHO (DI3UYHY CYTHICTB SIBUII , IO JOCIIKYIOTHCH.



IlepeBara mopeti cepeqoBHINA i3 BHYTPIlIHIMH IapaMeTPaMHM CTaHy I10JIAra€, HacamIe-
pen, y ToMy, 10 BOHA JTa€ MOXKIIMBICTh TIOB’sI3aTH MaKPOCKOMIUHY MOBEIIHKY CepPEeIOBHIIA 3 TIPO-
1ecamy, siki Bii0yBaroTbcsi Ha MikpopiBHi. CepeioBuIIa i3 BHYTPILIHIMH ITapaMeTpaMu CTaHy MOX-
Ha PO3TJIAAATH SIK YACTUHHUI BUIIAZIOK CEPEOBUIIL 3 TaM ATTIO, OCKUIBKA BOHU NMPUBOISATH JI0 TIO-
TIOHUX IHTETPaTbHUX 3aJICKHOCTEH.



