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Ina 3D reomeTpuy NokasaHo, YTO BOIHBI IPOM3BOILHON KOH(GUIypanuy MOryT pacnpocTpaHAThCA Ge3 Hc-
KajKeHU 110 NIOBEPXHOCTH JUAIEKTPUUECKOMN KUAKOCTH BJOIL HANIPABIEHUA FOPU30HTAILHOIO 3IEKTPUYECKOT0
nona. Ilono6Has curyauusa peanusyeTcA NIA KUAKOCTEH ¢ GOIbBMMMYU 3HAYEHNUAMU AUIIEKTPUYECKOI mpo-
HHL@EMOCTY B Cly4ae HOCTATOYHO CHIBHOIO BHELIHErO IOJA, KOrja BIWAHWE 3IEKTPOCTaTUYEeCKUX cuil Gyner
JoMUHUpYIomyM. [l1f BOIH Maioii, HO KOHEYHOM aMILTUTY bl IONyYeHOo oblliee pelleHUe YPaBHEHU ABUAKEHNA,

omnuchiBaloniee B3auMogeiicTBUe BCTPEYHLIX BOJIH.

PACS: 47.35.+i, 47.65.—d

Kak 6b110 noKasaHo B paGoTe [1], HennHelHbIe mIOC-
KHe BOJMHBI MOTYT PaclpoCTPaHAThCA Ge3 NCKaMeHUil 1o
IOBEPXHOCTH HUAKOrO IUAIEKTPHKA B CHIBHOM [OpH-
30HTalbHOM 3JeKTpuyeckoM none. IlogobHana cuTyanus
BO3HHUKAET JJIA MealbHbIX KIAKOCTE CO 3HAYNTENbHOM
AVBIEKTPUYECKON POHNLAEMOCTHIO.

B HacTosmeii paGote GyxeT NpPoAEeMOHCTPHUPOBAHO,
4TO 3TO HEOObIYHOE CBOMCTBO JOMycKaeT o0GoGlieHune
Ha 3D ciyuait. Bonubl mpousBoibHON reomerpun (B
TOM 4Hucie He ofnajaroliue MIOCKOH CUMMeTpHeil) Mo-
IyT pacmpocTpPaHAThCA 0e3 MCKaKeHMil 10 Hampable-
HUIO 1160 NPOTUB HANPABIEHUA BIEKTPUYECKOTO MOIf;
IIpY 3TOM aMINIUTYJa BOIH He BIMAET Ha MX CKOPOCTb.
9To0 o3HavaeT, uTo 3D ypaBHeHUA ABIKeHUA HONyCKa-
10T TOYHbIE DELIEHNHA, KOTOpblE COAEPHAT IPOM3BONb-
HyI0 (QYHKIHUIO JBYX NMepeMeHHBIX, 3aJalollyio Havyalb-
Hyto (opMy Boaubl. ClefyeT OTMETHTB, YTO AIA Kiac-
CHYECKO! 3aJauyl O MOTEHNUANbHOM TEYEHHH KUIKOC-
TH CO CBOGOJHO! NOBEPXHOCTHIO B IOJ€ THMKECTH He
M3BECTHO HACTOINbKO WIMPOKOro Kilacca TOYHBIX pellle-
Huii. Bo3MOMHOCTL MOCTPOEHNA PelleHnii IPU HATNYNK
BIEKTPUYECKOro NOJA CBA3aHA C TeM 06CTOATENLCTBOM,
4TO MOTEHLHANbI 0N U CKOPOCTU OMUCBHIBAIOTCA CXOJ-
HbIMH yDaBHEHHAMHU, U BBeJeHNE B yDPaBHEHUA JBHHE-
HUA BIEKTPOCTATHYECKOro JaBleHUd MPUBOLUT UX K G0~
Jlee CUMMeTpPHYHOMY BuAy. [Jlnfl ciydyas BepTHKAIbLHOTO
BIEKTPUYECKOro MOJA HTOT BoIpoc obcys#anca B pa6o-
tax [2—4].

Biuanue HelMHEHHOCTH Ha paclpocTpaHeHHe BOIH
0 [OBEPXHOCTH AMAIEKTPUYECKUX JKUAKOCTENH B TaH-

De-mail: nick@ami.uran.ru
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reHNUaNbHOM 3MEeKTPUYECKOM nodne (1160 1o moBepXHoC-
TU MarHUTHBIX }KUJKOCTE B MarHUTHOM IOJie, YTO 3K-
BMBAlEHTHO C MaTeMaTM4eCKo# TOuKM 3penus [5, 6])
00LIYHO HCCIEN0BANOCh AJA CHEKTPAlbHO-Y3KUX BOJTHO-
BbIX NaKeTOB B NPUOIUMEHUN MajoCTHU YIJOB HaKJIOHA
IOBEPXHOCTH — CM., HanpuMep, paboTs! [7—9] U cchinku
TaMm. Ilogo6Hoe paccMoTpeHUe NMPUBOAUT K HETUHEHHO-
My ypaBHeHuto Illpenunrepa ana KOMIIEKCHOM aMILTH-
Tynbl BonHbl. Kak GyfeT nokaszaHo HUMKe, A MUTKOCTH
€O 3HAUUTENbHOI AN3IEeKTPUYECKON NPOHUIIAEMOCTEIO B
npejelle CUILHOIO BHEIIHEro IMOJA 3BOJIONUIO NOBEpX-
HOCTH MOKHO 3(Q(QeKTHBHO HccienoBaTh 0e3 mepexozna
K orubaromuM. IJTO NO3BOJHUT, B YACTHOCTHU, ONKCATh
B3aMMOJIENICTBUE BCTPEUHBIX YeJUHEHHBIX BonH. Ilpu
aHalu3e BOJH, pacnpoCcTpPaHAIOIUXCA B OZHOM Halpas-
nenvu (BEoub 1160 NPOTUB HANPABIEHUA MOJA), YAAET-
CAl CHATb OTpaHMYEeHMA Ha UX aMIUIUTYLYy — OHa MOMKeT
ObITh CPaBHUMOI C XapakTepHO# AMWHON BoaHbl. OT-
METHUM, YTO NPOPUIbL CTAallOHAPHBIX 3JIEKTPOKANUIIAP-
HBIX BOJIH NPOU3BOJBLHON aMINIUTY bl U3Yy4Yalca YUCIEeH-
HBIMK MeTofaMH B paGoTe [10].

Urak, paccMOoTpUM NOTEHNHMANLHOE TEUEHNUE Ueallb-
HOIl IU3NeKTpUUYecKoi KUJKOCTU OecKOHeUHOU riy6u-
HbI CO cBOOOJHOI NOBEPXHOCTHIO, IOMELIEHHO BO BHEII-
Hee OJHOPOJHOE 3IEeKTpuYeckoe none. B HeBo3MyIIeH-
HOM COCTOfIHHMU I'DaHUIIA KUJKOCTHU NpeJcTaBiafAeT coboii
IJIOCKYIO TOPU30HTAlbLHYIO MoBepxHocTb z =0 (och z
NPAMOYTOJBHON CHUCTEMBbI KOODJWHAT HampaBleHa Mo
HOpMaJu K NOBEPXHOCTHU MUJKOCTU; OCU T U Yy pacno-
NOEHBI B ee MIOCKOCTH). Byzem cuurarh, 4TO Bek-
TOp HaNpAKEHHOCTH 3JIEKTPUYECKOr0o MOJf HampaslieH
no ocu x, a pyurnusa n(z,y,t) 3aaeT OTKIOHEHNE Tpa-
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HUIBI OT IIOCKO}, TO €CTh 3aHNMaeMas MUJKOCThIO 06-
JacTh orpaHnyeHa cBOGOJHOI NOBEPXHOCTBIO 2 = 7).

JlucnepcuoHHOE COOTHOLIEHWE NI BIEKTPOKAMNI-
JAPHBIX BOJH B TOPM30HTAILHOM BIEKTPUYECKOM IIONe
uMeet Bux [5, 6, 11]

E?(e —1)? a
2 _ 2 %33 L [r2 g2
w gk+47rp(a+1)kw+pk’ k kz + k3,

rje w — 4acToTa, k; u k, — NIpoeKnuu BOJIHOBOI'0 BEeKTOPa
Ha ocd ¢ M y, F — HanpAmeHHOCTb BHEIIHEro 3JIEKTPU-
YecKoro mnoif, o — K03 (PUIUEHT NOBEepXHOCTHOIO HATHA-
J{EeHUA, g — YCKOopeHue cBOGOTHOr0 NajieHus, € — TUIIEK-
TpUYecKasa NMPOHMIAeMOCTb CpPENbl, p — ee IIOTHOCTh.
Me1 6ymem paccMaTpuBaTh Ciiydail CUIBHOrO MO,

E*>> (e +1)(e — 1) 2 /pga,

KOr/la MOABIAETCA AMANa30H BOMHOBLIX YHCEN, B KOTO-
POM BIMfIHUE BIEKTPOCTATUYECKUX CUI GyJeT JOMUHU-
pytomnm. B curyanuu, korga ky = O(k;), aToT Anana-
30H 3a7aeTCA HEPaBEHCTBOM

pgle+)(e-1)E 2 <k<at(e+1) (e—1)E%.

IIpu sTUX ycnoBuAx pacnpocTpaHeHUE BoNH Gynpet Ges-
JOUCTIEPCUOHHBIM:

w? ~ 2 k2, c=E(e —1)/\/4np(e + 1).

Brinmumem ypaBHeHMA [OBUKEHWA [JIA 3TOU CUTYya-
uuu. IloTeHIMAn CKOpPOCTU ¢ ANA HECHUMAEMOM HUI-
KOCTH YIOBJIETBOpAeT ypaBHeHuIo Jlamnaca,

V2¢ =0,
co C.ﬂel[leH.IHMPI FpaHHquIMIA yC.ﬂOBHHMHZ
¢+ (V9)? /2 = (Pe — By)/p,

¢ =0,

z=n(z,y,t), (1)
zZ — —00,

rae Pg — anexTpocraTtudeckoe aaBlenue, a Py = (e —
- 1)E2/87r — KOHCTaHTa. JBONIONUA CBOGOJHOM MOBEpX-
HOCTU 3aaeTcAa KMHeMaTUu4YeCKUM COOTHOIIeHueM

U/ :¢z _VJ_T]'VJ_¢a z:n(wayvt)'

Bxonsman B HecranuonapHoe ypaBHeHue Bepuynnn (1)
BenuunHa Pp onpepensieTca BblpaskeHHEM
-1 . !
b _ =1 (Ve V¢

E = 8 ) Z=TI($ayat)a
™

rie MOTeHIHUAlbl JEKTPUYECKOro MOJA B MUIKOCTH U
HaJl Heli, COOTBETCTBEHHO ¢ U ', yIOBIETBOPAIOT ypaB-
HeuunaM Jlannaca:

Hx cilenyet peumiaTb COBMECTHO C YCJIOBUAAMUA HENIpepPbIB-
HOCTH MOTeHIHala u HOpMaJII:HOﬁ KOMIIOHEHTbI BEKTOpa
SJIeHTpH‘{eCHOﬁ WHAYKIWU Ha paHule OUIJIEKTPUKa, a
TarKme C YCIOBUAMHU OOHOPOAHOCTH IIOJA Ha 6ecKroHeY-
HOCTH:

p=¢, z=mn(z,y,1),
e(p: =Vin-Vip) = ¢, =Vin-Vi¢', z=n(z,y,t),
¢ > —Ez, z— —o0,
o' = —Ez, z— oo.

Kak cregyer w3 3TUX YCNOBUil, IIA MUAKOCTH CO
3HAYMTENLHON NPOHUIEAEMOCTBIO (K NpUMepY, AIf HTH-
JoBoro cnupra € = 26, ni1a HuTpobeH3ona € = 36, ana
BOZBI € & 81) HOpMaibHAA KOMIIOHEHTA 3IEeKTPUYECKO-
ro moifd B UJKOCTU OKa3bIBAETCA MHOI0 MEHBIIE MO
a6CoNMOTHOMY 3HaUeHUIO TaHTeHIMalbHO KOMIIOHEHTHI.
JTo 03HAvaeT, UTO JJA ciIydas € > 1 CUIIOBbIE INHUY 10-
1 BHYTPU MUAKOCTU GyAYyT HampaBJeHbI N0 KacaTelb-
HOU K ee IOBEPXHOCTH, a TOTJa 3ajiaya O paclnpejeleHuu
TIOTeHNMana ¢ MoeT GbITh pellleHa Ge3 yueTa pacnpege-
JneHUA nonfA Haj mugKocThio. Ilonyuum B aToM mpepene
JUIAl BIeKTPOCcTaTUYecKoro faBneHusa Py v nna noctodH-
Hoit Py:

_ e(Vyp)? _eFE?

PEN*, PONS—T‘-’

8 Z:n(wayat)a

rae GyHKUUA ¢ HaxoauTcA u3 ypaBHeHus Jlanumaca co
CleyIOIUM YCIOBUEM Ha I'paHUIle:

(,DZ—VJ_'I'}'VJ_‘P%Oa ZZTI(%Z/J)-

Ilepeiinem K Ge3pa3dmepHbIM 0003HAaYEHUAM INpPU IO-
MoOIIM 3aMeH

¢ — AEe'?(4mp)~12 ¢, t — AE"'e 12 (47p) /% ¢,

p—=>AEp, oAz, y—o Ay, z— Az,

rie A = 2w /k — xapakTepHas JJIMHA BONHbI. YpaBHEHUSA
JIBUKEHUA OPUMYT BUJ

V2¢ =0, V2¢ =0, (2)

¢t = _‘ﬁz + (V¢)2/2 - (V¢)2/2a z = n(mayat)a (3)

= ¢Z - VLTI . VLQS, Z = n(mayvt)v (4)

—N =0, —Vin-Vip, z= n(wayat)a (5)

¢—0, -0, z— —o0, (6)
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rie IJA TpeicTaBleHUA ypaBHEHWH B CHUMMeTpPUYHOM
(opMe BBeJleH BCIOMOTaTeNbHbIM NOTEHIMAl $ = ¢ + Z.
On 3ajaeT OTKIOHEHUE MOTEHIMAla IeKTPUIECKOro Mo-
1 OT HEBO3MYIIEHHOr0 3HaueHus (p = —z LA MIOCKOA
rpaHuibl).

Bynmem uckaTh Tounble penenus atux 3D ypaBHennii
B BUJe

n=fl¥ty), (7
¢ = :|:F(:L‘ Ft,y, z), (8)

rie f u F — HekoTopble (QyHKUMH ABYX M, COOTBET-
CTBEHHO, Tpex nepeMeHHbIX. IlogoGHoe mpencTaBieHue
COOTBETCTBYET PAcCMOTPEHMIO CTAMOHAPHLIX BOJIH Ha
MOBEPXHOCTHU AUDIEKTPUUECKON MULKOCTH, PacpocTpa-
HAOWMXCA [0 HAaNpaBIeHUIo (BepXHUe 3HAaKM) NU60 mpo-
TUB HanpapieHuA (HUJKHUE 3HAKM) BHEIIHErO HIeKTPH-
YecKoro moif. BamHo, 4YTO MOTEHIMANBI 3NEKTPUYECKO-
ro NOJA ¥ CKOPOCTH IJIAl HTOr0 NpeACTaBlIeHNA OKa3bIBa-
IOTCA CBA3AHHBIMHU COOTHOLIEHUAMH ¢ + = = t¢.

HNopcrasnas (7)—(9) B ypaBHeHMA ABUeHUA, 0OHa-
pysmuBaeM, yto ypaBHenusa Jlanuaca (2), ycioBus Ha
Geckoneunoctu (6), a Tarme ycnosud (4) u (5) nonapHo
coBNagyT, a HecTauuoHapHoe ypaBHeHue Bepuynnu (3)
IpEBpaTUTCA B TOMIECTBO. B uTOre okaseiBaercs, 4To
f — npousBonbHasa ¢yHKNUA, a noTeHuuan F onpenens-
eTcA U3 KpaeBoii 3amayu:

V2F =0,

_fz:Fz_vJ_f'vJ_F,
F — 0,

z= 1,
Z — —00.

JTo O3HayaeT, 4YTO ypaBHEHHUA ABUMEHHUA OONYyCRaloOT
napy TOYHBIX YaCTHBIX peU.IeHPIﬁ:

n=f(z-ty), n=g(x+ty), (10)

rie f u g — npousBoabHble QyHKIUU. HenuueiiHble Bou-
HBI [POM3BOJIBLHON (opMBI pacnpocTpaHfaioTca (H0 OT-
IeNbHOCTH) BAONL Ocu ¢ Ge3 MCKameHuil, Kak eciu Gbl
OHM OIKCBHIBANMCH NPOCTEHNIMMU JTUHEMHBIMU YypaBHe-
HUAMHU

= FNy. (11)

Tarum o6pa3oM, HEIMHEHHOCTEL B paccMaTpUBaeMoii Ha-
MM 3aaye He BIMAET HAa CKOPOCTh PACHPOCTPAaHEHUA
BONHBI M He MPUBOAUT K ee onporujsiBanuio. OTcio-
Ia, BIIpOYeM, He clelyeT, YTO BIMAHUEM HeINHEeHHOCTU
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MO#HO npeHe6Gpeub BoBce. HenmHeitHocTh GyZmeT ompe-
HelATb B3aMMOJEHCTBME NPOTHBONOIOMKHO HalpPaBleH-
HBIX BOJH.

PaccMoTpuM B3ammopeiicTBHE BCTPEYHBIX BOIH B
npuGIMMKEHNM MaloCTH YTIOB HAaKIOHA MOBEPXHOCTH,
|Vin| ~ a < 1. RKak usBectHo [12-14], ypaBHeHuA
ABIKEHUA JKUTKOCTH €O CBOGOJHO!N NMOBEPXHOCTBIO 06-
nafaloT raMuIbTOHOBOM CTPYKTYPO#, npudeM QyHKINN
n(z,y,t) 1 ¢¥(z,y,t) = @|,=y, 3a8aiolne BOIMYyLIEHIE
MOBEPXHOCTH U, COOTBETCTBEHHO, BEIMYNHY NOTEHINANa
CKOPOCTH Ha IpaHULe HMULKOCTH, ABIAIOTCA KaHOHUYEC-
KU CONPAKEHHBIM BeIMYMHAMU:

oH o
o’ M5

T'amuneTounan H coBnajaeT C MOJHOK BHepFMeﬁ CHUC-
TeMbl, YTO NPUMEHUTEJIbHO K paccmannBaeMOﬁ HaMu
3ajadye COOTBETCTBYET BbIDa:KeHUIO

H-= /—(Vj)z d*r — /7(Vg0)22 —! d3r.

z<n z<n

Y =

Ilpumensaa nepByio Teopemy I'puna,
MO£HO NPECTABUTE B BUIe IOBEPXHOCTHOr0 UHTErpaa:

raMmujbTOHUaAH

H= % / [¥(d: = Vin-V.id) - o]l dedy.

Paznomum NoAgbIHTEr pajlbHOE BbIpasieHHue Mo CTele-
HAM KaHOHUYECKHX IepEeMEeHHBIX. Ol"paHI/I‘-IPIBaHC]: qie-
HaMM BTOPOr'o U TpeThbero nNopAaKoB MajloCTHU, NONIYUYHUM
AJA raMujbTOHUaHa:

# = [[ [who+ (9207 - nlh)?] dody +

1 . SN
+ 5/ Mk 1 — nok ™ 'nkne + mm2 +

+n:(Vin- Vik in,)]de dy, (12)

~

rae k — IBYMepHBIl MHTErpanbHbIN ONepaTop ¢ AIPOM,
¢ypbe-06pa3 KOTOPOro paBeH MOAYIIO BOTHOBOI'O BEKTO-
pa, To ecTh

b eikaztikyy _ p pikaztikyy
IIpu BeIBOME BhIpameHUdA JJIA raMUIbLTOHUAHA YUUTHIBA-

JI0Ch, YTO ANA rapMOHUYECKUX (QYHKIMI, 3aTyXalomux
npu 2z — —00, CIpaBefInBo

R N n]:’n
fz|z:0 = kf|z:0a f|z=71 = Z nn| f|z:0-
n=0 '

YpaBHEHHA ABMIKEHUS, COOTBETCTBYIOIINE [AMUIb-
Tonuany (12), umetor BuJ

. 1. 1
Y=k e = 5(k0)* - S(Viy)*+
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1 1 .
+§ni + Mz + Q(Vﬂc‘lnz)z—

A

_k_laz('r]’;nz - VJ_"] . VJ_,;_lnz) + 0(03), (13)

m — k= —k(nky) — Vo.(V . 9) + 0(a®).  (14)

IeiicTByA onepaTopoM k ua ypaBuenue (13), nuddepen-
uupys (14) no ¢, a 3aTeM BbIYNTAA MOy YMBLINECH BbIPa-
MMEeHMA JPYT U3 Ipyra, Mbl MOLYyYUM CleAylollee ypaB-
HEHUe Ha HBONIONUIO NMOBEPXHOCTHU:

1, . .
Nt—TNea = =k (ni —n; + (Vik™'n.)* — (Vik 1m)2) +

2

+V L (e V ik e — iV ik i) + O(®). (15)

®dynrnua 1) 6bl1a UCKIIOUEHA U3 NpaBoif YaCTHU 3TOTO
YypaBHEHUA IPA IOMOIK BbIpazenns ¥ = k 1r; + O(a),
crnenyiomero u3 (14).

Kar u cnepoano omupaath, Beipasenusa (10) GynyT
TOYHBIMH YAaCTHBIMU pelleHHAIMU HeIMHEHHOTro BOIHO-
Boro ypaBuenus (15), a npu Beinonuenuu (11) oHo mpe-
BpaTUTCA B To#aecTBo. U3 (15) BUOHO, YTO B TMHENAHOM
NpuGTUAeHUH 3BOJIONKA NOBEPXHOCTH 3aaeTCA BOMHO-
BbIM ypaBHEHHEM

Nit = Nzz-
HOCKOJH:Ky nepeMeHHaa y He BXOJUT B 3TO ypaBHEHUe
B AIBHOM Bulle, QYHKIUA 77 GyNIET 3aBUCETh OT Hee Kak
ot napamerpa. OfIee pelieHHe BOJHOBOTO ypaBHEHUA
nUMeeT BU

n(z,y,t) = f(z —t,y) + g(z +t,y), (16)

TO €CThb MpeJCcTaBIfAeT co60il CYMMY YacTHBIX peIIeHMi
(10) nenuueitnoro ypaBHenusa (15), cOOTBETCTBYIOIIMX
pacnpocTpaHAIMINMMCA B NPOTHUBOINONOMHOM Hanpasie-
HUY BOJHAM.

Ilpu paccMoTpeHHM BOJH Mainoif, HO KOHEUHOI aM-
IIIMTYbI €CTECTBEHHO BhIOpaTh BhipaeHue (16) B ka-
yecTBe MepBoro npubamxenud. K Hemy TpeGyerca Haii-
TH NONPAaBKY, ONMCHIBAIOLIYIO HelWHeiiHoe B3auMojei-
CTBUE BCTPEYHBIX BONH. BymeMm uckath gopmy moBepx-
HOCTHU B BUJE

n= f(ga y) +g(Ca y) + h(&aCay)a

rnefé =z —t, ( =+t ah - BernuuHa nopAgKa a?.
MoacranoBroit B (15) nonyuynm ypaBHeHMe, CBA3BIBAIO-
mee nonpaBky h u ¢yHknum f u g:

2h¢e = —k (fggg + VJ_];flfg . VL/:flgC) —

— Vo (feVikTlge + gV kT ). (17)

Huterpupysa ero noouepeaHo no £ u mo ¢, HaitgeM
2h=—k(fg+Vik 'f -V.k lg)—

—V.(fVLk g+ gViE™LS).

BakHoit oco6eHHOCTbIO MOAOOHOI CXeMbl MOCTpOe-
HUA pelleHNfl ABIAETCA TO, YTO B MPaBoOil YacTH BhIpa-
menus (17) npucyTCTBYIOT IMIIL NEPEKPECTHBIE YIEHBI
(TO — mpAMOE CIEACTBUE TOrO, YTO OCHOBHON MOPAJOK B
pas3Nio;KeHNU NnpeacTaBifgeT cofoil CyMMY TOYHBIX 4acT-
HbIX pemieHuil). B mpoTtuBHOM ciyvae uHTerpupoBaHue
paBoil yacTu npuBeno Obl K NOABIEHUIO CEKYyJIAPHBIX
YJIeHOB, HapacTaloUIMX NPONOPIUOHANLHO T U t, YTO Ha-
pymnao 6bl yCIOBUA NPUMEHHMMOCTU TEOPUU BO3MYIIe-
HUM.

BosBpaiasch & nepeMeHHbIM & U ¢, HAXOJUM, UTO B
cllyyae MajbIX, HO KOHEUHBIX (¢ DBOJIOLNA NOBEPXHOCTHU
onpenenAeTcA CleYIOUUM BbIpaseHUeM:

W(Z'ay,t) = f(z' _tay) +g(m+t,y)—

1 . .
Sk (fa+ V.ik'f-Vik'g)-

—% Vi(fViklg+gViktf)+0(®). (18)
Kakr BuaHO M3 ero CTPyKTYpbl, OHO ONUCBHIBAET HENIH-
HeNHYIO Cynepno3unuio Berpeudeix Bomd (10). IIpu-
MEHUTENLHO K YeJUHEHHbIM BOJNHAM N0J0GHOE BhIpae-
HUEe 03HayaeT, YTO NPU B3aUMOAENUCTBUM OHU COXpaHA-
10T dopmy u (asy. [laHHOe BhIpaseHUe MpeAcTaBIAET
coboii oblee pelleHye ypaBHEHUIN IBUMEHUA, NMOTYYeEH-
HOe B MaloyriaoBoM npubnuskeHuu. OHO CORepUT mapy
NPOU3BONLHBIX QYHKIUI JBYX NMEepeMEHHbIX, OZHO3HAY-
HO 3ajalomux GopMy NOBEPXHOCTU U MOJe CKOPOCTeil B
HavyalLbHBI# MOMEHT BpeMeHU. PesynwTaThl 3TOIl uac-
TH paGoThl 0606WAIOT pelleHus, nony4yeHHsie B [15] ana
IUIOCKUX BOJIH Majloil aMIIIUTYbl, HA TPEXMEpPHBIH CiIy-
yai.

OtmetuMm, uto mna 2D reomerpum ycTONYMBOCTH
BOJIH MPOM3BOJIBHOM aMIIUTYAbI 0 OTHOLIEHUIO K Mel-
KoMacuTaGHBIM BO3MYLIEHNAM Obllla NPOIEMOHCTPHUPO-
BaHa B pa6ote [16]. Jna 3D reomeTpuu yCTOHIMBOCTH
BOJIH Maloif aMITUTYAbI ABIAETCA NPAMBIM CIeICTBUEM
pemenus (18).

Bo3MOKHOCTE NOCTPOEHMA TOYHBIX peUIeHUH [uA
pacCMOTpPEHHOro HaMU CcHelualbHOro ciydaa € > 1l u
eE? > +/Pg0. MO3KET OKa3aThCA MONE3HON JJIA aHamu3a
He/MHEeHHBIX BOJH NpU APYTUX 3HaUYEHUAX MapaMeTpoB
3agauu. BBeJeHue B paccMOTpeHNe KaNUIAPHBIX U I'pa-
BUTAIMOHHBIX CHUJ NPUBEAET K AUCIEPCUU BOJIH, a NMpU
yueTe KOHEUHOCTH JUANEKTPUYECKON NMPOHUIAEMOCTH €
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6yneT HaGniomaThbcA TeHIEHIUA K (GOPMUPOBAHUIO 0CO-
6enHocTell 3a KoHeuHOoe BpemdA. IlomyuyeHHble peleHusn
MOTYT CIy#WUTh HYyIeBbIM MPUGTUMEHUEM MPU aHANU3E
STHUX HPOLECCOB.

PesynnTaTh HacTOAIIEr0 MCCAeJ0BAHUA TPUMEHNMBI
IJifl ONMCAHUA PACIpPOCTPAaHEHUA BOJH MO MOBEPXHOCTH
JKUJKOCTH B FOPM3OHTANILHOM MarHNTHOM MOJNE C TOY-
HOCTBIO [I0 3aMeHbI 3NeKTpuyeckoro moifa F Ha maruut-
Hoe moie H ¥ AM3NeKTPUYecKoil MPOHUIAEMOCTH £ Ha
MarHuTHYIO POHUIIAEMOCTD /4.

Iauuasa paGoTa BeINonHeHa npu noagep#xue Poccuii-
croro ¢oHaa GpyHAaMEHTaIbHbIX UCCIeI0BaHMii (Ipoek-
o1 # 09-08-00198 u # 07-02-96035) u ®ouna “Iuua-
ctua” B pamrax IleneBoii nporpamMMmel MoOAJEp# KU UH-
TerpanuoHubix npoexstToB YpO PAH u CO PAH wu Ilpo-
rpammbl Ilpesuanyma PAH “@ynmamentanbubie mpoG-
JleMbl HelMHeHHol TuHaMuKu”.
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