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BBEIEHUE

BOHpOCH PacCIpoCTpaHeHNA N N3JYyYEHUA BOJH B CTATUCTUYECKN

*) B IIOCJEenHAE I'ONH NpUBJEKaOT COJIBMOE BHAN.A-

HEOLHODPOMHHX Cpenax
HUE, CBA38HHOE KaK C IPUHIANAAJIBHHMA BONDPOCAMA TeOpMA (MHTEpPECHH
TaKie BO3HUKAKIME 30eCh YNUCTO MATEMATHYECKME 3ama4il), TE4K U B
CBAZM C OI'POMHEHM KOJMYECTBOM M pPEa3HOOODASHMEM aKTYaJbHHX OPUKJAE (-
gx 3amay [1-4] .
[Ipn pacnpocTpaHeHun W I'€HepPAPDBAHUM BOJH, CTATUCTHYECKUE

HEOIHODPOIHOCTA B cpene O0CYCJOBJMBAOT IEJHE pAN (M3MUYECKUX ABJE-
HNi B NJa3Me X IIa3MONONOOHHX Cpenax, B XUTKOCTHAX, B NOJUKDUCTAJ~
Jax @ T.H., ¥ TEKAM OOpa30M OKA3HBANTCA CYWECTEGHHHMY B 3JEKTDPO-
nmaammxé cpen, aKyCTUKe, TUAPOAMHAMUAKE X T.i1. ONBako, C TOYKA
3p2ENSI Tecpeanecxoﬁ [IOCT@HOBKN 34534, CTATUCTUYECKUE HECHHOPOI-
HOCTH, HECMOTPA HA MHOIr'ooOpas3ue NPOfABJEHMI, IPUBOLAT K INOCTHHOBKE
347184, CYTh KOTODHX DemeHNe mapamMeTpUdYeCcKUX ypaeHeHmii co cJuyuaii-
BEMA KoaddmimenTavmn (B oomem caydyae KosddUIMeHTH - cJaydYaiiHne (PyHK-
I3 TPOCTPaHCTBERHEX KOODPIMHAT N BPEMERNM) IPHA DPA3JIAYHHX I paHMUHHX
YCIOBASAX M WCTOUYHMKAX, B 9TOM 3aKI0YaeTCA OCHOBHAA TDPYLHOCTH, T.K.
penenne rnapaveTpAYeCKNX BOJIHOBHX YpaBHeHMi# HemspecTHa. HecvoTps
Hd STy NDPUHIMINAJBHYO TPYIHOCTH, B IAHHOE BpeMfd paspaGoTaH DAL
NeTONOB IIOJy4YeHUsd NpUOJMKEHHHX DpemeHNii yKasaHHHX ypaBHEHMiI, KOoTo-
PHE 0KAa3HBaNTCA PN3MYECKM NOCTATOYHO ACHHMM B 3DPEeXTMBHHMKH (CM.
[1-4] ) n mawT BO3MOKHOCTE MCCHENOBATH KAaK TEOPETHYeCKME, TaK

1 IpIKJaNHHE 3a8nd4d. HamOojee NOogpoCHO WUCCJENMOEAHH BOJIHOBHE 3aI4d4YY

%) 3necCh, ION BHpaxesMeM "HeONHODOJHOCTH CpenH" MOHMMAOTCHA HEOIHO-
POIIHOCTH MaKPOCKONMYECKOI'C XapakKTepa, KOTOpHEe HNPUBOLAT K JIO-
KaJIbHHM HEOTHODPONHOCTAM ME&8KPOCKONNYECKAX (PU3UYeCKHX NapaMeTpoR
Cpellt, TAKMX KaK: CKODPOCTE 3BYKd, II0K43aTeJb NOPEJOMJACHAA B T.I.



I CTATUCTAYECKNA HEOIHODPOMHHX Cpen B Ge3rDaHMYHOM OPOCTPEHCTBE
C mOpocCTciimmvyn MCTOYHMKAMEA X IDX YCJAOBAM CTEALAOHAPDHOCTH HEO.[HOPOI~-
HocTejt (mpemmosaraeTcs, YTO HEONHODPONHOCTH 38 XapaKTepHOE BpeMd
Iponecca 0ocTanrcd HeMSMGHHHMM’M He IepeMemanTCA); KpoMe 3TOI0
pemeHH, B OCHOBHOM, IpAMHE 3aZauM: ONpeNeJeHHe pemeHNA IpU 34naH-
HOIl CTATMCTHKE HEOMHOPOMHOCTEH (mieeTcs B BANY NIPOCTPIHCTREHHHE
KODpeJIALMA HeOMHOPONHOCTeH) . OnHaKo, HeCTaIMOHEPHOCTEH HEOIHOPONHOC-
Teil B cpeme, Iake B KBA3UCTATUYECKOM CJy4yae NOPUBOINAT K K&49eCTBEHHO
'HOBHM. pesyabraTam [5] ., uTo mesaeT axTyaJbHHM . PACCMOTDPEHNE BOJHO= .
BHX 3dmd4 - KaK M3Jy4YeHAs, TaK A PACIPOCTDEHEHNA BOJH - B Cpenax
C IpOCT PaHCTBEHHO~BPEMEHHHMY CTATACTMYOCKAMA HeoTHopogHocTavu [6]
lessio nmccepTaumoHHoﬁ paGoTH ABJAJOCH UMEHHO UCCJENCBAHME
BOJIHOBHX IIPOLIECCOB B cpexax, KOI'I4 HEOMHODPONHOCTHA HEeCTaLMOHA PHH
B yKa3aHHON EHME CMHCJE, 8 TaKKe yXe Ha OCHOBE WUCCJEN0BAHMA pac-
IIPOCTPa HEHNMA BOJIH B 9THUX Cpejax, DeleHns pana 3anayv, CBA3EGHHHX C
BO36YHIEHNEM BOJIH pasnﬁqaumn ACTOYHMKAMNA. YCJCBHO PaGOTy MOKHO
paccMmaTpuBaTh, 00 fU3MYECKOH NOCTAHOBKE 3amay, CocToaueil ns CJIE Iyi0—
- mMx yacreii:

I. HccaenopaHne CpemHAX XapaKTEpUCTHK CTATACTUYECKU NPOCTPAHCT-
BEHHO~-BPEMEHHO# HEOTHODPOIHOM cpei%. Onpenesnesne cpenHeit (mo an-
cam6J0 HEOoMHODOIHOCTEH) IM3JeKTpUYeCKOl IPOHMIAENMOCTH TAKHX Cpem.

I, VY3ydenuwe miA TAKUX Cpel YCJOBHI I'eHePMPOBAHMA BOJH IO CPAE-
HEHMI0 C HEOTMHOPOZHOCTAMA M BHACHEHNO pPOJIM NapavmeTpuyeCHuX sPHEKTOB
CBA3EHHHX C HECTAIMOHADHOCTEI HeOIHOPOLHOCT e,

I, ¥3yuenue mHTephepeHUNOBHHX 5PHEKTOB W BIANAHUA COCCTBEHHHX

yaCcTOT IJIA MCTOYHMKOB KOHEYHHX Da3MEpPOB.,

KoHKpeTHO B NaHEO# padoTe DAaCCMOTPEHH CJeNyune 3amdyd:



B raase I:

I. leTomom BO3MymeHMAd IOJy4YeHH OOWMAE BHpAXEHHS] f;;¢(o1m)

n é;i;(&%m) C YYETOM IPOCTPAHCTBEHHO-BPEMEHAHX QIyKTYdHUH IUudJIEK~
TpHYeCKOil NPOHMIIAEMOCTA CpEeIH.

2. llpemjoxeHa QBHOMEHOJIOINYECKAS NMOLeJsib CTAaTUCTMYe CKU
HEOMHOPONHOH CpenH, yuATHBaowas norJowesue. C yuyeToOM Ko DpeJAlun
GAYKTyauuu MUaJeKTPNYEeCKOl MPOHMIAEMOCTH M IOIJIOWERAS NOJYyueHa
KOMIIEKCHAs af(eKTNRHAA MU3JIEKTPUYECKas INPOHALEENOCTD faﬁoﬁ CPEIH.

B raase II:

I. Haligeno maJjyuerue TYpOYJEHTHOU CpeIn IIpA HA/MYMM EREM-
HeI'0 OLHOPONHOI'O JJEKTPOCTATHYECKOI'O 1104d.

2. Paccmorpene 3amada 00 M3Jy4yeHnM HENONBAKXHOI'O X PABHO-
MepéonBumymePDCH 3apAna B HenorJomaome# TypOyJEeHTHOH Cpere.

3. lccienmoran napameTpuyecknit oOMeH SHeprmM MeiLy BOJIHOM
A Xa0TrISCKRY -II0JeN-B TYPOYJEHTHOL Cpene i

L raare s

I. NeromoMm peaknuam M3JyYeHAd DPACCMOTDPEHO M3JyuyerWe DAEHO-
MEpPHO IBUKYWMEr0CA OCHMJLIATOPA B Cpene C WACTO OPOCTPAHCTHEHHHMA
HEONHOPONHOCTAMKM ¥ B HATUDPETOll ILA3Me CO CayTaAuRHNIA MAKPOCKOIHYCC-
KUMH QIYKTYanAAMA SJEKTPOHHOH INJOTHOCTH.

B raase I¥:

I. MeTomoM peakmuy 13JyUeHWA PACCMOTDEHad 3amaua 00 sHEpreTa-
YeCKMX HOTEPAX OBYX DPABHOMEDHOIBHKYUIMXCSA 3dPANOB B CTATHCTHUECKA
HeOMHOpONHOf cpeme, B 4aCTHOCTM, HemorJomawouei, OLAOPOLHOH, U30-
TPONHOH cpené C NpOCTPaHCTBEHHO-BPEMeHHHMA (QUIYyKTyaupsamu & 1

MOIEJbh DSEHOBECHOH M30TPONHOH IJIA3MH.



TrTABA 1

TEH30P J®GEKTVBHO! MUSJEKTPUYECKOV MPOHWLIAENMOCTH
CPEJH C [NPOCTPAHCTBEHHO-BPEMEHHHMY ®JIYKTYALIMANMA

§ I. BuBoxm oGmerc BHpaxeHAS

PaccMoTpUM DPACIPOCTpaHEHME BOJH B HemucHeprupyomeil cpeme ¢
4={ , mMSJEKTDAYECKAs HOPOHALAEMOCTH W ODOBOLMMOCTE KOTODOH

ABJAKNTCS cJydaiiHo#l QYHKIMe# KOOpOIMHAT ¥ BPEMEHH:

G(Z,t)= <G+ G,(z,t)

rre <€> M <6 > - CpenHMe OOCTOAHHHE 3HAYERUd, & E; n 6, =
cIy4siiHHe nO0G8BKM C HYJIEBHM CDEINHMM 3HAYEeHHEM.
VCcXoInHEM COOTHOmMEHAEM IJIA DelleHAs BHUIENOCTABJEHHOH! 3amayn

ABJIAETCH BOJIHOBOE YpaBHEHNME IJA 3JIEKTPAYECKOIr'0o NOJA

wiwot E+ 3 [5( )E |- F Z [6(Z)E] (2)

c
NajsocTe QayKTyaumm IU3JIEKTPHMYECKOM IPOHMUIAEGMOCTH ¥ IPOBOIA-
MOCTZ TIO3BOJIAET BOCHOJB30BATHCA METOIOM MaJux Boamymenmit[¥] .

[l1a 3TO#A 1eJm NperncTaBaM

E=<E»+& (3)

-» - —p -»
rie € =~ paccegHHOe moJe, <€>=0 ,|E€ |<«]|E| .

lomcraeaags (3)p (2) , mosayuaeM 3aMKHYTYK CHCTEeMy ypaBHE-
Hyff iR CpemHero M pacCedHHOI'0 IIoJei:

2 2
- k> 3 <E> 4 3% 4 I<E>»
wtut BB TEL L e G0deo 55




Yo a > g
_F§?<54(-z,t)e7 (4)
L o JReRbE L gt -
zof'zote---c—m—atz—ﬁ 27 f_ E 64(Z,t)J

4@ Vo
-_r—a—[<b.>5(zt)] Lls—f gf (5)

Beuny MaJjiocTd <6 > , HOCJEINHHAM cJaraeMEM B (5) MOxHO Impe-

Hedpeyus.,
Ypanneane (5 ) pemae'rcs meromom dypre: .

€L~(?E,—c =

(2% )"c

X(Q%( a9 t,,,[‘E",(fit’)%,(*c’ft’)]+

- Co
+uu—[6(zjt')< z)”exF [-ior(t-t')+ i (Z- )J (6)

desdt dic o2

Iomcrasads pemerue ( ©) B ( 4) nna omHofl cHEKTpaJBHON KOM-
NOHSHTH CpeIHerc HOoJs:

Eolwo ko)X p (_dwut+r;fc:f2")

noJy4YaeM ypaBHEHHE

. c ¢ c 34“4’ > -7
[%e &J—’Kz. MJ- 5 (‘-\30,‘60>].E0*(‘Uo,‘60)=0_ (7)




KOTOpOE, K4K M3BECTHO, ABJAETCSA OCHOBOH mJaA HOJyYeHAA NUCIEepCU-
OHHHX COOTHONERUH TONEPEYHHX U NPOLOJBHHX BOJH. BBUAY OTCYTCTBHSA
BHEMHAX MCTOYHMKOB B paccMaTpumeaemoli cpeme, MCXONA U3 I[IOCJIEHETO
COOTHOMEHNUA, MOXKHO DACCMOTPETH BONPOC ¥ O COGCTBEHHHX (HOPMAJb-
HHX) BJEKTDOMATHATHHX KOJIEGAHMAX CpemH, HO CJIOAHOCTH NUCIEPCUOH-
HHX COOTHOmEeHM# B o0wWeM cJydae He MO3BOJAST INOBECTH pacCMaTpuBae-

Myl 38184y I0 KOHIE.

B(7):
3‘}’4’ ‘l - g ¥
6‘_’ (wulwa):('é>5-bi-m§ de’ (G)IIC)[U) ,3&(1-/9)""
. Co
oy ‘5 g v
+ilizgw By (T84 lﬁ‘:" m“B&,G(r,g)-iiLQBG(g/y )]. e

: @Xp[(; ('wo--w)%'-z;(;c’o-tz‘)f] o/coo/Z'O/[C'o/;

B oT/m4me OT UMCTO IPOCTDPEHCTBEHHOI'O CJaydasg, B IOJyYeHHOM
BHDAKEHAM NPOM3BONATCA TAKKE MHTEIDUPOBaHME 10 € M < , 4TO
00BACHASTCS HAJIMYMEeM KOHEYHOH MMPAHH CIEKTpa pacCedAHHHX BOJH,
3mech Be (€, 8) 1 Be (©.§) - JyHKmn Koppesaun uaykryammn &£, 1
G; COOTBETCTBEHHO, & Ibgg(‘l',f)_n 1386-(?,33')- UX B3aUMHHE QYHKIMARN
Koppesaamn, lpu noaydenan & T’ MH TpeHesperaj MaJHMA YJieHa-
mp, comepramama <€ ><6> n <6r><B>.

B 3JIEKTPONMHAMMKE CJIyuyajiHO# HeomHOpPONHOH cpemu, Kak MBBECTHO,

BBeIeHHNE TeH30pa 30QEeKTMBHON IM3JEKTPUYECKOM NPOHMIEEMOCTH HABJIA-
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