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HEJIMHEAHASI AMHAMUKA IOMEHHOH FPAHULLbI
B MMPOBOASUIEM ®EPPOMATHHTHOM CJIOE

I. E. Xodenxos

IHana 3aMkayran GopMyaupoBKa HeaueefiHoff 3a1agr o mpwxennn I B Kacateabho
HaMarHHYennoM ¢eppoMarnuTHOM cace. Ilporw6 mosepxwocrr JII, po3nMKalommfi us-3a
HEOAHOPOAHOCTY pacnpele’eHds BMXPEBHIX TOKOB, ocqabiser TopMo3sllee AeficTBHE CO-
$aBaeMOro HMH MarhuTHoro noas. Ilo 3Toif npuuune HeaHHeRHOCTM BEYT K BO3PACTAHHI
ckopocts JI' Bo BHeUHeM NOJe NO CPABHENHK C 38KOHOM JWKeRHON mMOABHMHOcTH. Mac-
ca JIT, 06ycioBIeanas pe:1akCauHell ce nporuba, B THIHUHHX CAYYasiX NPEBOCXOZHT Ie-
PHHTOBCKYIO.

JBuxenne 1T B npoBoasiuux deppoMarHeTHKax CONPOBOKAAETCA H3-
MeHeHHeM MOTOKA HHIVKUHI uepe3 OXBATWBAIOUIHA ee HENONBHKHHIN KOH-
Typ H BO3GYA1eHHeM BHXDeBHX TOK0B ®yko. MaruuTHOe noJe BHXPEBHIX
TOKOB no npaBi.ay .leHua MpOTHBOleficTByeT cyeuternio AT B npumoxen-
HOM BHEIIHeM MarHHTHOM Moae. 3aTyXaHHe BHXPEeBHX TOKOB B cpeflax ¢
HEHY:1eBOA 3.1eKTPONPOBOJHOCTBIO OBYC/IOBIHBAET KOHEUHOE 3HAUEHHe MO-
apuxnocty JIT. 3anaua o annamuke [T u cBA3aHHAs C Helo BaXHas mpo-
6J7eMa 3JIEKTPOMArHHTHLEIX TNOTePb NPH NMepeMArHHYHBAHHH 06pasua GHLIH
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TIPEAMETOM MHOTOYHCJEHHBIX HCC/IEAOBaHHUii, 0630p KOTOPBIX MOXKHO Hal-
TH B MOHOrpadusx (1], {2].

3a HckIIOueHHEM JMKEHHOTO npubammenHs, Teopus anpaMmukm AT ®
3/JCKTPOMATHUTHbIX 1OTePb CTPOUTCSI HA YHCJACHHOW oCHOBe. TPYAHOCTB
NpeAcTaB.IgeT KOPPeKTHbiH yuer mporuGa mosepxuocts JIT, Bo3uuKaioLie-
TO H3-33 TOPMO3SILLEro AeHCTBHS NOJS HEOJHOPOAHO pacHpeleNeHHEIX TO
06pasily BHXpeBLX TOKOB. CyluecTBeHiLle PE3VAbTaTbl B 3TOM HanpaBie-
HHY OblM NIOMyYeHH B cepin pabot Jk. Buwona [3] (nociexyouse cerul-
KH MOXHO Haliti B [2]). HauGosee BaxHbBIM npelcTaBaseTcss BHIBOL O TeH-
ACHIMH K HAaCHIEHHIO NOTEPb C MEPeXofoM B HeaHHeliHylo o6aacts. Ha
pewaiouiee 3Hayenue yyera mporuba HT Aas COracoBaHHs SKCTepHMeH-
TaMbHEIX H TEOPETHYECKHX De3yJbTaTOB B He/HHEHHOH 06JacTH GblI0 yKa-
3ano B [4], cv. rake [2]. B Hactosuiei paboTe CTPOHTCA TEOPHS MePBHIX
HeJHHeHEX nonpasok AnHamukn JT. Bblunc/ieHus MPOBOAATCA Ha HMeIO-
uieM HanGosbllee NPAKTHYECKOE 3HAYEHHe MPHMepe KacaTelbHO HaMarHH-
YEHHOTO CIOsL.

Ha puc. 1 n3oGpaxeno cesenne nosepxuoctn 180° AT y=gq(z, {), pas-
Ao NOMEHBI ¢ HAMAarHWYeHHOCTAMH M, (y—>= o0)= FM. Ee spo-
JUOLHSL IOAMHHSACTCS YPABHEHHIO

c@VTHGY +2MH, )+ H©, 2, 8)|ymge ] =0,

q(z:ir%,t)=o, W
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COTIZCHO KOTOPOMY JIallJIaCOBCKOE HATsKeHHe (0 — IOBEPXHOCTHAs ILIOT-
Hoets sHepruu AT, (4'/Y144’?)' —obpaTuuit paaHyc KPHBHSHBI) ypaBHO-
BEUIHBACTCH «MarHHTHBIM JaB/ienHeM». IloclefHee COCTOMT M3 NBYX gac-
Tell: JaBJEHHS BHEIIHEro MarHuTHOro noas H.=Ho(f) W noas BUXpeBHIX
TokOB Ha moBepxsoctd HI' y=g(z, ). IIpuBesenHHe rpaHHulble YCJIOBHS
COOTBETCTBYIOT cBOGOAHOMY mnepemewentio II 1o noBepXHOCTAM clOst

2=+ % Crpykrypa T, ee coGcTBeHsas Macca U 3aTyXaHHe He YUMTHI-

BalOTCH, MATHHTHAS NPOHHIAEMOCTb CPeibl B AOMEHAX II0JaraeTcs PaBHOM
eJHHHIE.

B ycnoBusix puc. 1 mosie BHXPEBBIX TOKOB HMEET TOJLKO OAHY KOMIO-
wenty Hy=H(y, z, t). Ecan mpeneGpeub TOKAMH CMEICHHS W BOCHOJB3O-
BaTbCA 3aKkoHoM OMa B H30TPONHOM NPHOJHXKEHHH, TO H3 YPaBHeHHH
MaxcBei1a caefyer H3BeCTHOE yDaBHCHHE

2, 3, B
o anon, o
Y 22 ctp ot
B KOTOpoM B=H +4nM — MaTHHTHAS WHAYKUHS, C-- CKOPOCTb CBETA, p —
yAenbHOR 3JMeKTPOCOTIPOTHBACHHE cpenkl. Ypaehenue divB=0 B pacemar-
pHBaeMofi /\ByMepHOHl TNOCTaHOBKe 3aAaud BBIIOJIHAETCH aBTOMATHYCCKH.
[Mowmernast rpanuia puc. 1 cBOGOAHA OT moJeli pa3sMarHi4YHBatis, W OCHOB-
HO| BK/aj B MpaBylo yacTh (2) npu Madeix ckopoctax I BHOCHT mpoms-

Bonuas OB[0t~AdM[0i=2Mq(z, t)6(y—q (2, t)). OnyiueHunii BKIaA
0H/[0t cnpaBa B (2) ompefensieT cKHH-3Q(EKT; HUKe NMPEANOIaraercs, UTO
ray6uHA NPOHMKHOBEHHSI BHEUIHEro HOMA HYacTOTHl w—O=c/Y2mw/p npe-
BOCXOAHT TOJIIHHY €105 fi, uto m oTpaxkeno B (1). Bxaag atoro caarae-
MOro B TNOTEPH TPOBOAMJICH, Hampumep, B [5], AMHaMHKYy cKaukoB Bapk-
raysena —[6], mepexommbie pexumb aBukenus O —({7), wmaccy OI —
[8]. Taxum oGpasoM, BMecto ypasHeuus AH(dy3uoHHOro THUA (2) npHXo-
IHM K ypaBuenuio [Tyaccona

ZH 28 M (g, ) ®

or | oA op

BHYTpH caos |2| <(#/2) u ypasuenmo J[laniaca 02H/0y? + 02H/9z2=0
BHe ero. I'paHuunble YC/IOBHA k (3) Ha NOBEPXHOCTAX (epPPOMATHHTHOTO
CN0f COCTOAT B TPeGOBAHHU

H(Y: 2, ) Ly o = 0. “)

OHH cJeayoT H3 ycioBHS 06pameHns B HyJb Ha PPAaHHIAX CJIOS HOPMAb-

HBIX COCTABJAIOUIHX TVIOTHOCTH TOKA J, = — 4—3 0H (y, 2 = - h/2)/dy nenpe-
n

DBIBHOCTH 10JII HA TPAHHIAX H acHMITOTHYeCKoro yenosust #(y,
| 2| oc0)—0. ¥pasuenns (1), (3) — oCHOBHbIE ypaBHeHHS paccMaTpuBa-
€MOIl 3/1eKTPOJHHAMHUECKOH 3a/aul, O THIY OTHOCAIelics K obuieil mpo-
GneMe onpeic/eHHs HEW3BECTHONl TPaHHILI pasfiena ABIKYylHXCA (as—
npobaeme Credana.

3amkuyTas QOPMYJHPOBKA 3ajau NMOMAYHAcTCs, €CAH AJS 31eKTPOXH-
HaMHYECKOlf ce 4YacTH BOCMONb30BaThCs (yHKumedl [puua ypasrenus (3)
C TPaHUYHBIMH YCIOBHAMH (4)

cost o (2t 20) +sh* = (9 — o)

Gy—yo 2, 2) ==l
4n x e

ind 2 (2 — 2) 4 sh? —- (g —
sint o (e —20) sk - (g — g0)

Ee npoule Bcero nogyunTh MeTojoM (HKTHBHEIX u3oGpaxennii [9], or-
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o 1
npaBAAsCh OT MOTEHUHANa JuHeiHOro ucroudka Go= — In[(y—yo)* +

4n
+ (2— 20)*] ypaBHenus y?G= —0(y—yo)8(2—20) B HEOTPAHHYCHHOM IPO-
crpaHcrBe. Petienne (3) Moxer 6hTh Tenepb 3alHCaHO B BHAE

n{z .
| dend e 06 ly—a 2o, 11 2, 7). (6)

—h2

Hig, 2, f) = 22H

Toacranoska (6) B ypapHenne apmxetns [T (1) NpHBOAHT K MaTeMaTh-
YECKH 34MKHYTONl (OPMYJHDOBKE 3alaud, He mpHOeraioulell K PasoKeHu-

AM B psiib. B cHAY rpaHHuHbIX yciaoBHi ¢’ (2= i%, t)=0 u3 (1) mocae

HHTETPHDOBAHHS TO TOJUIMHE CJOS NPHXOAHM K YCJHOBHIO Da3pelHMOCTH
hj2

Ho ()it f H(y=q( 1), 2, Hdz=0, W]
—h/2

BaxHOMY s TOC/AEAYIOWHX NpuMenenuil. Mickomoe pemenne q(z, ) enm-
METPHYHO N0 2 H AHTHCHMMETPHYHO 1O BHemHeMy moaw Ho(t).

PaccmMoTpuM cHauana JIMHEHHBI caywall, cuwras mporu6 AT craGeim
|g|#2< 1 u ocrasass B (1), (7) auneiinsle M0 ¢ BKIaaL. TIPHXOAMM K HH-
TErpajbHOMY YPaBHEHHIO C CHHIYJSPHBIM CHMMETPHUHBLIM TIOJMOKHTEAbHBIM
sanpom K(z, z0) ¥ yC/IOBHIO COBMECTHOCTH

h/2
” 8aM . .
— ¥ =HeO0 =" | Kz, 204 e, 0z
—hi2
g g X boad T g o
K(z, z) = In [cos (2 2) /sm = zﬂ)], ®
aum hj2 2 .
H k=55 [ @z § ke, 20960 0.
Zhiz <y

Korna Buewnee nojie nocrosinuo, Asuxenye JI' craunonapHo u perre-
HHe (8) nmpeAcTaBHMO B BHAE

9 ) =gt + q(2), ©

TAe go—- MOCTOSAHHAs CKOPOCTb H ¢(2) — dopma asuxymesics AT, Ipex-
craBieHde (9) crnpaBelJNHBO H /s HeauHeiHOTo ypaBHeHust (1) B cTauu-
OHapHHX YC/JOBHAX. YpaBHenue (8) nocae moAcTaHOBKH (9) M HHTErpupo-
BaHHs AApPa NEPEXOAHT B

O N 32Mh
o (2) =H, o qF (2), (10)

rae

2

n (2sin x/2) dx. (1)

Dynkuns f(x) — nporabyauposannplit uurerpas Knaysena [10]. Ms (10)
n (11) caenyer, uro ¢"/ pacXOAHTCs JOrapH(MHYECKH Ha TPaHHUAX CJOS.
CpAsb ¢ OGHMHLIM TpE/CTABJCHHEM B BHAE PSAOB YCTAHABIHBAETCSH Das-
JOKEHHAMH
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f(x):xs"‘"* F@= 22—%( ) n:'z‘

= neil

JIunefinoe ycnoBre coBMecTHOcTH B (8) mocie moacraHoBkH (9) H HH-

1erpupoaauuﬁ onpege/seT HEH3BECTHBIf napaMeTp — CKOpPOCTb ,U,r Gy Kak
q; HKLHIO BHEIIHEero noss depes moaswxuocTs p (X. Buasamc, B. Wlokiny,
Y. Kurrexs, 1950)

%
8147 (3) Mn'

rae §(3) =1,202... — 13era-pynkuuss Pumana. C yuerom (12), ypasHenue
(10) cTaHOBHTCS KODPEKTHEIM H PellleHHe 3a1a4H HMeeT BHJL

o
q(@, f) =gt — ﬂ["" 2 (_JB‘_)’M_"’%EM’&M .([3)
ne=0

Go=pHo, p= (12)

pe? @n+1*
TlapameTp ManocTH 3afaud — Ge3MepHast aMIVIHTyAa npork6a — paBeH
[q(—)—q(())]/ = 1 MH,,h & 1. (14)

ManocTh YHCNEHHOTO KO3(dHIUHEHTa, MO-BHIHMOMY, YKa3HBaeT Ha LIHPO-
Kyio ofnactb CXOAHMOCTH PAAOB MO OTHOLIEHHIO MAarHHTHOM 3HEpPrHH K Io-
BepxHOCTHOI sueprun AT o.

Pewenne (13) ans mocsiesyioumero yaoGHO mepenucaTh B BHAe pasio-
HKEHHS MO COOCTBEHHHM (YHKUHAM, SBHO YAOB/ETBOPAIOUIHM TFDAaHHYHBIM

yenoBHAM ¢’ (2= =% L)—O K (1). B kavecTBe TagOBHIX BO3bMeM cobeT-
2
BeHHble QYHKUMH §n(2) omepaTopa ——:;2 B Jesoii uactu (11)
L, (sm——‘ cosg—-", sin “—", Cos 4”—1 ) (15)
Vi n A & h

Uro6ht 060HTH BO3HHKAIOWYI MNpH 3TOM MNpoGieMy HEOPTOroHAaAbHOCTH
(15) u pana B (13), o6paTHMCA K HEMOCPEACTBEHHOMY DAa3JOKEHHIO ypaB-
Henust (10) mo (15). B pasnoxenne §(z) BXOAMT TOJbKO YeTHass dYacTb
noaxoro Habopa (15). Jlas mepBHX Tpex FapMOHHMK NOJayyaeMm

_ @ - 3aM3 2z 1 dnz _
q(z, t) —qnt—qn—m(cos—z— —-?cosT + .. } =
: 2 HeMh onz _ 1°  4nz
= got — —— DM pleos 2P ~cos®E 4 ). 16
=G e (Cos YR ) e

CpaBHeHHe NPHOMHKEHHOro Bhipaxenus (16) ¢ Tounbim JuHelHbiM (14)
NIOKA3EIBAET, YTO Temnepb B Ge3pasMepHyl aMmiuTyay uporuba (14) Bxo-
IHT uHCaeHHBl Koaddumuent 1/21 Bmecro 1/20. Tlpu nonyvenun (16) He
NOJIb30BaNOCh CooTHOWeHHe (n>>1)

2

—; |
S F(z)wlﬂ(z)dz:%(— 1y l/ % f In (sin 2) sin (4n2) dz]
2 g

M TaGJIHUHBIE HHTETDalbl
n2

2h 2 (e 1
_Jﬂf(zm“(z) =2/ H(EL &

an
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Tlepeiiiem Tenmepb K Onpeie’eHHi0 HeJHHeAHHX nompasok k (12), (16).

Ecan orpaHHuHTbes Buunc.lenHem ckopocth HT g B (9), 710 B nepsom
HeJMHEAHOM NPHOJHACHHN 10CTATOYHO ycaoBHst coBMecTHOCTH (7). Cuum-
MeTpHA 3a1ayH (YeTHOCTh PelleHHs 7O 2 W HEYCTHOCTh Mo H,) moKasmBa-
er, uTo jn BHuKcaenns ckopoern JIT ¢ Tounoersio mo HY Aocrarouno
BOCMNOJIB30BATHCS AHHEAHMM N0 HoMhjo npuGnuxenuwem (16). OyHkuus
ITpuna G(g(z)—q(z:); 2, 2z0), BXOAfUAst B YCJIOBHE COBMECTHOCTH, pas-
JlaraeTcs Npu 3ToM B psl 40 4ieHOB [g(2)—g(zo) P/h? BKmounTenbHO. Ye-
JIOBHE COBMECTHOCTE (7) MpHHEMaeT BHA

R L o s
“’“T,__}:ﬁ 2_71{/2 zo{ @ Zn)+[cos 55 @+ 2) —sin= -
e—2)|x (5:) W@ =g}, (18)

rle moaJoxHTeabHoe 1Apo K (2, 20) ompenemeno (8). Baxuo yxasaTb, uto
NepBHi MHTErpad CopaBa NOJOXKHTeJeH (OH ONPEeAEIsIOT IHHEfHVIO YacTh
3a1a9H), MOC/eAHH (HeaHHeiHble MONPABKH) — OTPHLATEIEH.

Boamoskuocts pasaoxenns (18), oanako, TpedyeT ofocHOBaHHA, TaK
Kak NMPOH3BOAHEIC OT TMOJsSI BHXPEBBIX TOKOB Ha nosepxwoctn T Ttepmar
paspuiBbl. TTokamem, uro ¢yHkumo Ipnua G(g(z)—q(20); 2, 20), BXOAS-
Y0 B yCJOBUE COBMECTHOCTH (7), MOXKHO Pa3GHTh Ha CYMMy CHHCYJsp-
noro K(2, 29) — (8) u peryaspHoro npu maabx ckopoctsx AT craraembix.
TMockoabky Tounoe peuwieniie ¢ (2) NpelcTaBHMO B BHIE DAasiOKeHHs
mno (15), o

1@ —96) =—2'Y e (Hysin D@+ 2 sin (¢ —2),

=1

TAe Cn(Ho) — popmansusie KosduUBEHTH pasnoxeHHs. M3 Buia dyHk-
unn Tpuva (5) u pasnoxenwit Kpaapata runepGOJHUECKOTO CHHyCa Cle-
AYeT, uTO yKa3aHHOe paaﬁaeane BO3MOKHO, €C/H KaXKAblil YleH TNpHBEACH-

2), co-

. Lo
HOTO BhIlle DA COAEPHHT MHOXKHTEIb cosﬂ(z - 2) sin 7y (z

AepKaluil CHHTYJAAPHOCTH TOTO Ke THNA, uTo M sapo K(z, zp). Haanume
OOILEro MHOMHTCIs CTAHOBHTCA OYEBHAHBIM, €C/H 3alHCaTh TPHIOHOMET-
PHYECKOE TOXK1eCTBO

a . an an
sin{2n— (2 £ 2,) | = 2nsin = (z + z,) cOS— (2 + 2,
[2r 5 £ 2] ek zgcos T (2 1 2) X

1

x| 1+ gyl

=1

» sk—af W
@ =1 sin [27(2 + z,,)] 3

Takum oGpasom, B (yskuun [pHua, BXoasiuleli B ycJoBHe COBMECTHOCTH,
OTAeNseTCs CHHTyAsipHoe aapo K(2, zp) (8), KOTOpoe, OTMETHM, HHTEIDH-
pyemo. OcraBmascs moa JorapuMoy (yHKUHS peryaspHa OpPH Madbix
CKOPOCTSX, H ee MOXHO pa3iaraTe B pPfA, TdaK Kak KO3QGOHUHEHTH
¢n(Hy) — HewetHble QYHKUHH BHEWHEro NOAs, YTO H OMPaBABIBAET Dasio-
xenue B (18).

Orpanuunsasice B peuenun (16) rapMoHHKOIL cosz“%, TIPHXOIHM H3
3

(18) K ypaBHEHHIO OTHOCHTENBHO CKOPOCTH o
3 oMM, M3 1921
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8Mgo [ 142 (3) 32 ( 2 )ﬂ HMh 1]
h= R — 22 h? 8 19,
Hy 2 [ a2 3 27¢ (3) ( o ) 19
Tepsuit muTerpan Geperca ¢ nomowbio (17), mnocixeaHHil — NOBTOPHBEIM

unterpupoBarneM. Paspemas ypasuenue (19) oTHOCHTeAbHO o € yueToM
cabocTH HeJIMHEHHOCTel, MOMyuaeM 3aBHCHMOCTh CKOPOCTH OT BHEUIHEro

noJs . T 3 (HyMh \2 20
ufﬂﬁﬂ[l‘ 3(7:;;(3))( o H e

B KOTOPOIi 1 — vanHelinas noasuxuoers 1T (12).

OGpamaer Ha cesi BHumanpe pocT ckopocTi AT ¢ BHIXOJOM B Heau-
neitnyio o6aacte, C yBeswyennem cremewu nporiéa JT, mponmopuxoa.ts-
HOro KBajpaty GespasMepHoit ammautyawl (14), ociabasercs npouecc re-
HEpaUHH BHXPEBHIX TOKOB H NPOHCXOMHT Maicklic TOPMO3AUIEro AeHCTBHA
€O3/1aBACMOTO MMH MArHHTHOrO NOJs. DTO CTZHOBITCA OCOGEHHO SACHBIM,
€CIH IPUHSATH BO BHHMAHHE [PAHHUHOC YCAOBLE 1 TAHPCHIHANBHBX K

8n
nosepxuoctd JT COCTaBAAIONIHX BHXPCBLIX T s

— =

o

rae g, i HOPMaJbHAA COCTAB.ISIOWaA CROD Mpoucce Ha-

g

pacTaer ¢ yBeJHUCHHCM BHEWHCTO MOIs . COT: ELM PE3YJb-
tatam Jk. Buwona {3), 3akanunBaetces oraciczire or AT lomena 3avk-
HYTOH (opMpl uepes oOpasoBaHiie Nepe\biiRil B LEHTPAIbHO 00.JaCTH
CJ10s1, H300paKEeHHOTO Ha pHC. 1.

Buiynenum eme morepu sweprun W=2 MHohgo, auccunupyemoit AT B
npoiecce ABIKeNHs, Kak GyHKuuio ckopocrn. O6pamas (20) ¢ yuetom
MaJloCTH MOCJIEJHEro CaracMoro B TIPaBOi YacTH, NPHXOAHM K BEIpakKe-
HHIO

i (zhmgm)[x =5 7n;4(3) N%)z (,ﬁ,” T

C yuerom HennuefiHOCTeli MOTEPH IHEPTHI YMCHLIAIOTCS NO TEM e TpH-
YHHAM, YTO H NpHBoAHMNCch B cBsa3n ¢ (20). Ecan AT ocunaaupyer ¢ He-
KOTOPOi MaJiofl YacToOTOf , TO MOTEpI IHCPTHH 3a MEPHOA ABHKCHHSA OLe-
HHBAIOTCS KaK

2aW _ 2hMo [ a 4 W2 @
o w [%_7( 7at (3) ) (LF) (M_“p) q{,], @2

Tle 4Yepra cBepxy 0GO3HauaeT cpejHee OT COOTBETCTBYIOLUIHX CTemeHel
AMIUIATYAB Kogebanuit, Popmyaa (22), KoueuHo, YUHTHBAET TOJbKO TaK
Ha3blBACMble aHOMaJbHble NoTepH [2].

Kputepuii MaJ10cTH 4acTOTBl MOXKET ObiTh yCTAaHOBIEH C MOMOLUIBIO
ypaBHenus (8), OTHOCALIErOCS K MCPEMCHHBIM BHCUIHHM MOJsM. Pasbicku-
Bas €ro peledne B BHAC Pas3JOxeHHss NO ¥ueTHoit wactH (15)  q(z, ) =

= 3 G, (t) ¥, (2), ceonum (8) K OeckOUEUHOMEPHOR CHCTeMe JHHEHHBIX
n=0

YpaBHeHHUIT

(o) G5 (75) = Moo= 55

@

) :ii_) S @IKE, 20) [, (20) > @3)

=0 \Vh
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3pech n=0, 1, 2..., K(z, z) onpexerero B (8), yraossie cxoﬁm;xl 03Ha-
YaloT B3siTHe MHTETPaANOB OT fAApa B npejenax — »~2~<2, s 3tH
ypaBHeHHSA yCTaHaBJIHBAKOT CBsi3b MexXAy AMIIATY1aMH H QJEISZMH rapmo-
HHK pPasJHYHBIX 1IOpA1KOB, BXOASIIHNX B pasyioxeHne p(’.léunﬁzllﬂﬂ.

Ouemm BJAHAHHE npoc'rpauc-meﬂﬂoﬁ TapMOHHKH COS-—h- Ha ﬂ}lHDpOl[-
HYIO 1, CLMHCTBEHHYIO TapPMOHHKY, KOTOpas NpaMo BO36YKAAETCH OLHO-

poaHbiM BHewHHy nodeym Ho(¢). Jlns 570ro ompeaesiHM YIPYryio SHEpruio
nporuba AT 8 npubanxennu (16)

n2

’9
q'*(z, tydz _mg" . (24)

~hi2

eiiHas n10THOCTL Macerl AT
2 /M2 2\2
et 8 M){M"_) Eary (25)
2 \n o fc“, o
Hanuuue Macce OTpa)kaeT BJHsiHHe peakcallMd nporuba Ha JMHAMHKY

cMeiennss T kak wemoro, 9To ¢ yuetom (12) MOXKHO BHPasHTL ypaBie-
HHEM

Tl (i

g+ 2 G — oM, 1. (26)

ToaoGHoe ke ypaBHEHHe ¢ HE3HAMMTEJbHLIMH [ONMPABKAMM ClelyeT H M3
cHCTembl (23), ecan B Hefl yuecTb TOJABKO jiBe lepBble YCTHLIE TapPMOHHKH.
Bsa3skuii uaen B (26) 10MHHEDYeT HaJl HHCPUHOHHBIM, €CIH

oMk _TR3) (o) (pe o7
s - 64 (M%)(h* ) @n

UTO OHOBPEMEHHO CJYXHT KpHTepHeM NPHMeHHMOCTH (22) K OUCHKE aHo-
Maabhplx morepb. I[lpm M=5-10* Te, p=10-17 ¢, o=1 spr/em?, h=
=5-10-3 cm no (25) nomyuaem m==5-10-7 r/fem. OTMETHM, 4TO NOJIYYeH-
HOE 3HAUCHHE <IPOrHGHOH» Macchi (25) 3HAUMTENLHO MPEBOCXOAMT €OOCT-
BCHHYIO Maccy ACPHHIOBCKOro npoHcxoxaenus 10-° rfem?-A=5-10-"2r/cM.
Orpannuciie cBepxy Ha 4acroTy no (27) npu yKasaHHbIX 3HaYEHHsX Ia-
PaMeTPOs CBOIATCS K HepaBeHCTBY o< 10° pap/c. HalizenHoit rpannyHoi
"acToTe OTBeuaeT rayOHHA NPOHHKHOBeHHs moas O=c})2mw/p~0,1 o,
KOTOPaf NPEBOCXGINT TOMUIMHY CIOS.

OtwmeTny 31ech, 4TO HMeeTCH W Apyras mpuHaiacxkamas Kappy one-
ka macew AT. npusoismasics B {1]. PaccmaTpuBaeTca ABMXEHHE IVIOCKO#
JT, B macca onpeleaseTcs H3 ILIOTHOCTH 3HEPrHH NMOA BHXDEBbIX TOKOB
H?%87. Tlo cpasienrio ¢ (25) vacca [1] He 3aBHCHT OT IWIOTHOCTH MOBEPX-
HOCTHOH 3Heprii I o 1 iMeeT HHYIO CTENEHHYI0 3aBHCHMOCTb OT TOJILH-
Hel ciaos h, Qi MPONOPIUHO sia oThomenno h3M2[/p%ct rfem?, Tlo
ouenxam [1] 3Ta maccz npeBOCXOIMT 1ePHHTOBCKYIO, HAYHHAS ¢ TOJIMHH
ha210 MM, OTHowenwe MaccH (23) K NMpHBedeHuoii cocTaBmser M2h/g u
AJISL_He OUeHb TOHKHX C.10€8 B THIOHYHBIX CIyYasiX NPEBOCXOAHT eIHHHIY.

B sakumiouenne Kpatho paceMoTpuy 1nHamuky 180° [T B HOpMasbHO
HaMarHHYeHHOM MpoBolslleM cloe. B cucTeme koopamHat pue. 1 umeiorcs
JBa JlOMeHa C HaMarHHYeHHOCTAMH M.= M COOTBETCTBEHHO CieBa A
cnpasa ot usobpaxennoit AI. Ypasnenns npuxenus JI' coBnagawr ¢ (1),
HO BHeIUHee MAarkuTHOe noJe /1, Teneph HaNpaB/eHO MO OCH 2, a NOJe BHX-
PEBLIX TOKOB H (Y, z) KOJIHHEAPHO C TOH e 0Cblo. YpABHEHHE NOAA BHX-
PeBHIX TOKOB TaKxke COBMajaeT ¢ (2), xoTs Temeph Aaxe miockas I e

3%
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cB0GOAHA OT NEHCTBHS DPa3MarHWuMBAlOIMX noJeil. B mpasyio uacts (2)
JIONONHHTEIbHO BXOAHT T10JIe «MAarHHTHBIX 3aPSA]O0B» Ha IOBCPXHOCTAX CAOS

a8z —h= [mM () +aM (arctg ey harelg ”2—)] (28)

at

rie M(y)= —sgn y»M. Huayxuus Teneps o6pallaercsi B Hyab B TJyGHHe
ZIOMEHOB, H ee 0cl1ab/cHHe JIOMKHO TPHBECTH K YMEHbUICHHIO TOPMO3flile-
ro feficTBHs BUXpeBbiX nonei Ha [II' mo cpaBHenuw CO Clydyaem Kacarelb-
HO HaMarupucHHoro ¢ios. Ecun we yuutwmBath nporu6a I, T0 aas BbuHC-
JMeHHsT NHHEAHOH NOABHMKHOCTH, aHaJoruynofi (12), nocTaTouyHo npeacras-
aenusi (28). B u3BeCTHOl HaM JAHTepaType yueT pa3MarHHYHBAIOLIHX MOJei
no (28) xe mpoBoAHICH.

Tpanuynbie ycaoBus X (2) (opManbHo COBIAIAKT C NpexHHMH (4):
H:(y, 2= :£h/2)=0. PaccmaTpuBacMas HOpPMaibHass K TPaHHIC KOMIO-
HeHTa nosis H, HenpephiBHA Ha IPAHHIAX CJOs, T4K KAK MAarHHTHAasi Npo-
HHLAEMOCTh €pedbl paBHa efuHHUe. 3 paBeHCTBa TaHreHUHaJbHBIX COC-
TABAAIOUINX 3/MCKTPHUECKOr0 MOJs H ypaBHeHHH MakcBenna nojyuaem Ha

rpauuuax ciaos 0H:(y, 2= ihT)/dy=O, 4TO H NPHBOIUT (C TOUHOCTHIO

J0 HECYIIECTBEHKO MOCTORHHON, KaK H B NPEABULYILEM Civyae) K chopmy-
JIIPOBAHHOMY TPAHHUHOMY YCJOBHIO.

B auncitHoM npuO/HXEHHH DPENINTh  3JEKTPOLHHAMHYECKYIO 3a4auy
npolue Beero npeo6pasosasuem Oypbe Mo KOOpAHHATE Y

Hz(k,z):%’ -“'"[ shkz———lh chkz] (29)

8 npeaudx o6osHauenusx. [TOABHKHOCTL p OUpeNENsieTCs JIHHEAapPH3OBAH-
HBIM yCA0BHEM cOBMeCTHOCTH (7)

k2 @
, 1 -
dz|Hy 4L 5 H,(k, 2)dk | =0, (30)

—h/2
uTO MOC/Ie NOACTAHOBKH (29) maer

(6D}

DyHKUHOHA/IblAA 3aBHCHMOCTh [OABHXHOCTH OT NapaMeTpoB CJOs Ta
xe, uto ® B (12), HO unchenHblii Koapunuent B (31) npeBOCXOAHT Ta-
xoBofi B (12). Takum 06pasoM, Kak H CJIelyeT U3 (PHIHUECKHX COOOpae-
Hu#t, noaBHKHOCTL [AI' B HOPMaNbHO HaMATHHYEHHOM MPOBOASIEM CJOE
NPEBOCXOHT COOTBETCTBYIOULYIO BEJHUHHY B KACaTeJIbHO HaMAarHHYEHHOM.

HHCTHTYT 3JeKTPOHHBIX Toctyniaa B pejaxitmio
VOpaBAsIOMEX MaLMI 10 oxrabps 1991 r.
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