


B A8HHO~ pa6oTe HccneAYIDTCR Borrpocu, B03HHKBIDmHe npH pac~eTe 

M8I'HHTOC~'8TH<J'8CKHX nonef;l M8TO)J,OM HHT8I'pa.JibHNX ypaBH8HHf1. 

I. ~af1 rnaAKOtl rpaHHu~ 

ITycTb i3 ( x ) - HHAYKliHR Ma!"HHTHoro non.R B TO<n<e x , H ( x > 
Hanp.fllll:eHHOCTb, M ()()_ MarH~T~ MOM8HT, )' = )' (I B (x )/, x ~ 
MarHHTHa..R npoHHQaeMOCTb, J (x)- IlJIOTHOCTb ToKa. BenH~HHN B , H , 

M , 1 , j y)J.oBneTBO~.RJOT cneAYIDlliHM ypaBHeHH.RM: 

- - B U<> 
H ex J = )I (I B~(x::...>!.--1 ,-x-) , 

Ron = Ben - R c>o, 

divx(BCx>>=O, 

Rot- ( H c x J ) = 5 (X) 

" 

(I) 

ITycTb 6 - o6nacTb, 3anonHeHHa.R ~ene30M. TorAa HHTerpaJibHN!1 

8HaJIOI' (I) B TpeXMepHOM cn~ae 6yAeT HM8T~ BH~ 

- -s_ 17a.[j(.-- -~- dv] Hca)=H (a>+ 4Ji Mrx-J,'la. 1x-a. 1> x • (2) 
G-

- s 
r)J.e H (ii) - none TOKOB, BWl:HCn.ReMoe no 38KOHY BHo-CaBapa. 113 

(2) BH)J,HO, "'TO )J,OCTaTO~HO Hat!TH none B (i , B OCTaJibHO~ o6naCTH OHO 

onpe)J.en.ReTCR npocT~ nepec~eToM. 

B ABYMepHoM cn~ae (2) CBO)J.HTCR K cneAYIDlli8MY ypaBHeHHn: 

H(ii> =H 5
t'iiJ + ~~{j{Mci<J,\l;z en!K-iit)dsx) . (3) 

M~ ocTaHoBHMCR Ha )J.BYM8PHOA rrocTaHOBKe, KaK Ha 6onee npocTotl ARR 

>lccneAoBaHHR. Bee npo6neMH, B03HHKBID!11He B TpexMepHOM cn~ae, pemanTcR 

aHaJiorH<mo. 

J1M88T M8CTO T0~8CTBO 

(H(x), 'Yx entx-iil):::.divii1(x)erz tx-!it)-entx-iiJcU.v/H(x>). 
~~--=-~~"';r""'""1lt"':r'T'tTo ~--Crt'-f"~, 

0 c1, ~. ,... - '"', •· • t '-". I 

.,~, !'" ~ I .. , ·,•t(\ I 
~~~~~~l•/1 I~· 

I 

~~~~s :··t 11,. r r: r. A 



~cnonb3YH 3TOT ~aKT H TeopeMY OcTporp~cKoro-Paycca, npeo6pa3yeM (3): 

ii raJ::. if 5 ca> -r "J:!-[ 1> {Ahx >, ncx))en tx-O..tdex- ferzw-atdivMcxJdsx] 
Jc .DIS- G 1 

r~e DG- - rpaHH~a G , ii (x) - BHeUIHHH HopMMb K .D & • Tax KaK 
J \JQ_(fntx-Cit)div MCx>ci.S; c:lto~HTCR a6coniOTHo (npH pa3yMHbiX or-

pa"ii~r~ll:eHHHX Ha cl.iv ( M (x>) , TO 'Va. H f~r MOlltHO noMeHHTb MecTa.MH. 
AHanorHll:Hj~ npo~e~y ~H HHTerp~a J~&no rpaHH~e B o6~eM cnyqae MH 
He MOllteM BI:mo.l!IiHT:& TaR KB.R ~ ( H (XJ n (X)) V'a. ( t:n If- Ci I ) d ex 

, ~ '=:YJIG- ' 

He CXO~HTCH a6coniOTHO ~H TOll:KH Q , npHHWellta!ile~ lJG- • TaKHM o6pa-
30M, BCe OC06eHHOCTH.ypaBHeHHfi (3) B03HiriKaiDT npH CTpeMrreHHH TOll:KH Q 
K rpaHH~e. 

~ qT06@ OKOHll:aTenbHO ynpOCTHTb 3~aqy, MH npe~nonOlltHM, qTQ Mar-
HHTHBJr npOHHI.\a8MOCTb }J nOCTORHHa ~fi G- • Ka.K H3B8CTHO, B 3TOM cny
qae HHTerpMbHOe ypaBHeHHe (3) CBO~HTCfi It rpaHHqHOMY HHTerpMbHOMY 
ypaBHeHHIO. ~e~CTBHT8nbH01 

- " -di v M = ( 1 -;:;) di v B = o , 
HHTerpan no o6oeMy paaeH HyniO H (3) pe~HpyeTCH K cne~~eMy BH~: 

HCCiJ= R8 ca.> ~ ~~[ ~6(/icx>,fi(x>)en tx-Zi.tdt,J. (4) 

ITpe~nonolltHM, ll:TO KOHTyp n~ HBnH8TCH KpHBO~ ]HnyHOBa/I/. OTO 03HaqaeT, 
qTQ HOpMMb n~) y~oaneTBOpHeT ycnOBHIO Penb~epa: 

ffncx>-nC~>JI:=;/fx-~J/'A, fo>O (5) 

Jlpe~nonolltHM ~ononHHTenbHO, qTo M c x > - Herrpepb!BHM Ha JJG- BeK•rop
HaH ~YHK~HH, y~oBneTBOpH~M-yCnOBHID Penb~epa: 

/fi1(xJ-H.(qJ//~86x-gllo( 
1 

o( > 0 _(5a) 

ITycTb Toqtta Ha6niO~eHHfi 0. cTpeMHTCH K rpaHHqHo~ ToqKe ii tt , HO 0:. 
He npHHWelltHT D G- • Tor~a 

Y'o.. [~ (HeiZ), n cx·jen Jx-Ci.Jdfx}=~ [(Mix>,n(O)- (6) 
ll & DG-

- (N (a/), ii (5. ~J)}il. fn.t K -iii df,c+ p riirii"J, n. ca.~J) 1~ = ;,z de x 
ct .DG 

B CHny (5), (5a) nepB~ HHTerpan B npaBOR qaCTH (6) CXO~HTCH a6coniOT
HO npH CL, cTpeM~eMC.fl K 5.- ~ • ITycTb i C x) - e~HHqHbl~ RacaTenbHbl~ 
BeKTOp B T. X E lJ G- 1 OpHeHTHpOBai-:Hbl~ B nonolKRTenbHOM HanpaaneHHH 
06XO~a. 4 ~--! _ 12 d € x npe~C'I'aBHM CyMMO~ ~BYX HHTerpMOB: 

1JG-ta.. X 

2 

t 

~ _ r a. - x . n. c x > > de .-~:. _ e> _ _ " 
';;J'ft ex I I- _ X 12. )( + <;y'i: CxJ'Oe (ln /K-a../)d'(..x , 

J)G- Q.. .:D6- X I 

HnH 

.k.. (fzcxJ-nra"J)(a-x. ncx)) de +fPnra. .. 1@-x, ii.c;;;Jde + 
w tD...-xtz x J)G-- ta.-x-t2 x (7) 

.:Db-

+ ~(~CS<>-i(a">)& (f.ntx-O.!)dex +cf:>7:rii"J~x(tntx-f'it)dex 
~G- ~G-

~3 Toro ~aKTa, ll:TO DG- KpHBM .liHnyHOBa, cne,zzyeT, qTo KacaTenbHbl~ 
BeKTOp 'l;(x) y~oBneTBOp.ReT ycnoBHIO Penb~epa: 

1/ tf c il > -if r ~ J II ~ D I/ X- ~If t , t > o. 

0TCIO~a H H3 (5) C~e~eT, ll:TO nepBbl~ H TpeTH~ HHTerp~ B (7) CXO~.f!TCH 

a6CO~IOTHO; qeTBepT@~ HHTerpan paBeH/~niO. TpeTH~ HHTerpan 
rr - k. - (-") (ii -X ;;_ ( xJ)de paBeH Ii': 
J-~na.: /Zi-x/2. x 

ll& 

_ { n (Ct *) 2X 
J- fi.(Cifi)Jf. 

0 

a E. r;., a. E" ])6-, 

a E. IJrr, 
a 6. r;. , a. 6. .JJ G- • 

(8) 

Yll:HTblBM ace 3To, MOlltHo 3an~r~caTb ( 4) ~.fl (i" c J1 ~ KaK npe~en ~f! 
2i. , CTPeMJmiHXC.fl K Zi 11 

(a € JJG-) • 3To 03HaqaeT, qTo :J B ( 8) 6epeTcfi 
paBHbiM n: ca..*) 2JL • 11yCTb Mlf = H (a!'") J ii* = ii (ti*)' i:~' =i: (Zi...") ~ 
TOr~a HMeeM: 

HriiJ = i/riiH in cf[ciirxJ,nriJ)-rii: n">]'Ya." tn rx-ii.t dex + (9) 

-:rhc ~ (M: n ")[(n(){J-n*){ii(X), Q'a" tn /i-al)+- (C(x) -'t 11J{i M,lla_· fin li-a o}il,/{ii: n•) n*". 

AHanorH~o, npe~nonaraR rn~KOCTb rpaHHUbl, B TpexMepHOM cnyqae MOllteM 
3aiTHcaTb rpaHH~oe HHTerpanbHoe ypasHew~e. 

2. Yrnosble ToqltH 
B npe~eM naparpa¢e paccMaTpHBMOCb nose~eHHe HHTerpana B 

(3) npH cTpeMneHHH ToqKH Ha6n~~eHHH K rpaHH~e. Bee 3HaqHTenbHO ocno~
H.fleTc.R,ecnH BHemH.RH HopManb- pasp@BHaR ~KUH.f!. PaccMoTpKM (3), ~.f! 

npocTOT@ npe~nonaraa, qTo o6nacTb ~ HMeeT o~y yrnoBYIO TOqKY (pHc.I). 
-s 11yCTb ff (~) , KaK H _paHee, eCTb none TOKOB 6e3 yqeTa RnHHHHH 

Menesa. 
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)' 

' -s ·-Rotx H (X) "'!J ( x>-"· • .. 

Y~rtTHBaR (I), HM88M 

Rot ( ii U() - JfS (x )) == o, 
HJIH 

- -s 
H UO = H (x > + 'Yx Lf (x). 

Bse~eM !fu'HKQmo P ( 51' J: 

Pun~{: x e G-, I"::; c.ons t 1 (IO) 

xE.G-
"· 

,naJiee, 

di-v 8 == di-v (pun ii) = div (p(x) ( H5 + V<f)), 

_/_. - s 
H TaK KaK ULV (H- ) = 0 1 HM88M 

div ( p {X) 'Vlf) = 0 (II) 

[ 'd<fC) ] 
ITprt nepexo~e ~epes rpaHHJ.lY ]) 6- WHKQHfi PCii) ro Yl ~ - Henpe-

. X 

pHBH~ ( -;Cf~~l - HopMa.JibHaR npoH3BO,IJ,Han B T. )( ) • ITyCTb K -

Kpyr P~JIIyca R c ·Q9HTPOM B TO~Ke a"'". ITpus~eM Heo6XO,Il,m.lbl8 wm 

~aJibHCtimero H3JIOli£8HHR pesyJibTaTbl Jll3/2/. CJie,n,yR I, paccMO;t'PHM V ex), 
'TaKyxl, ~TO ]KCV 2

rxJ+ /Y';c V(
2
)clsl( <oo, VfX)::Q ,II,J!R acex XEk 

H ,II,Jlfl X , JI8llt8JliHX Ha J) K • CJia6M ifloPMYJIHpoBKa (II) 6y~eT 

J P (~J (Y'tf, 'VV) dS = 0 (I2) 

IlyCTb ( 'Z ' e) - noJI.RpHb!' KOJP~HHaTbl (pH C. I). BBe~eM nepHO,Il,H

~ecKyro CHCT8MY lliTypMa-]HyBHJ!Jlfl 3, 4 ~ 

-L(p(B) cl.u ==,\"p<O)U(B> 
de de ' (I3) 

" {)I I e I -::, o(., 

pceJ= 1 .. dv<tet<x,i. 

CodcTBeHHble !fiyHKQHH ui9) -· :?,:il -nepHo~~Hbl. \!iyHKQHH .u(B) ,H 

p (8} 'O~:Jl HenpephlBHbl. CYJ11ecTByeT oecKOHe~HM Jtey6HBSIO!IlM nocJie~o-

aaTeJibHOCTb noJI6lii:HT8JlbHwC C06CTB6HHHX 3Ha~8HH~ ),_j = ~j>1. 1 H COOTBCT-

CTByiD!IlH8 C06CTB8HHbl8 iflyHKQHH OpTOr'OHaJibHH ' 
2~ 21 

JP<B>UjW)U~(e)dB= Vj
2 j p(e)U/9)Ue(BJd8 = ~£ Vj

2 

0 0 

' 4 

t 
: r• 

' 

Co6cTBCHHNe tWHKQHH ( I3) pacn~aiOTcn Ha ~Be rpynnH~ CHMMeTp~ble 

OTHOCHT8JibHO e ::: 0 H aHTHCHMMeTpH~Hble. CHMMeTp~e <}lyHKQHH HM810T 

BH~ 

lA- ({}) == • (I4) 
I {cos ve, }8/~o{., 

codC.n-eJcas~~, ol~/&l~.'ll 
cos\) (Jl-o<) 

npH 3TOM V Y~OBJl8TBOpfi8T ypaBHeH;m 

}J Si-n. V d + Sin V {Jl -o<J CoS v d. 
,..I"'\Oa1/"'b -''- =0 

AHTHCHMM8TpHqHHe: 

Ii 
u 1eJ = 

npH 3TOM 

{ 

sin ve, 
sLn~(.7l.-BJunvot 

.Sin. iJ { .1l-oe) 
1 

/8/~ 0( I 

oC~/eJ::,X, 

p Cos Vol. + cos V {:Ti.-d)Sin v ot. 
sen. v r:?i-o<) == 0 

~KQmo t.f (X ) B ( I2) 6y~eM HcKaTb B BJ.~Ae 
00 

lf' c x > == Lf' ("t.. I e) = 2:_ 5 j coz.> u.j ceJ . 
ITycTb VcxJ='/'<'t> ul<.ce> j=i ('i>m = 0

1 
<:.\! R). 

(I4a) 

(i5) 

(!5a) 

l1HT8r'pHpyfl no ~aCT.RM H HCfiOJib3Yfi OpTOr'OHaJibHOCTb U j (e) , npeo6pa-

3Y8M ( I2) K BH,li,Y 

' R , cJ. dj Z ~ 
S<>~."t[d-z. ("t.. cJ~'Z-' )- vj z.- .f/7-J]\f'r.,_J=o. 
0 

Bau,n,y npoussoJibHOCTH 41 ( "l.) HMeeM 

.d_ (tt d :1j ('tl_ - ~~ '1--1 .L -(t.) = 0 
d."t d"L J J"j - ' 

HJIH :5-j("L)='t±Vj • 

ITpe~noJiaran orpaH~eHHOCTb Lf , o6!11ee pemeHHe MOlKHO 3anHcaTb B BJ.~Ae 

tO ('t 8):: Z C-~"·u.-(9) 
, I , J J 

J-=~ (I6) 

BcH aTa TeopHfl B/
2/ npHMeHHJiacb ,II,Jlfl ~H~epeHQHa.JibHbiX ypaBH8HJII~. 

ITepe~ HSMH CTOHT 3~a~a ~anTHpOBaTb 3TY OO!IlYIO TeOpKIO ~fl HHT9FPa.Jib-

HbiX ypaBHeHH~. PaccMoTpHll rro~po6aee ( I6) . ITose~eHHe lf' ( "t-, (} ) B 

OKpeCTHOCTH Haqa.na KOOp~HHaT 6y~eT onpe~8Jlf!TbCH 3HaqeHH9M ~~ , H 

9CJIH ~ 1 ~ i ( V 1 :> 0) , TO r'p~H8HT '-f' B eyJie 6y~eT Heorpaa~eH. 
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!:1 

-It a, -...,.: :~ 

PHc.I PHc.2 

----
,, 

PHc.3 PHc.4 

\) 
6 

r· ---- ---------------------~~~ 

PacCMOTpHM OT)J.eJibHO WHKI.\H!O v ( 't I (})::. 't. ..>
1 u, (e) ( 0 < v ~ < ~ ) . 

ITycTb KOHTYP r ~OCTOHT '113, ,li.Byx JI~e~ H3 Ha'tiaJI8 KOOp,li.HHaT ( pHC. 2) • 

3a)J.aHO HanpaBJI6HHe 06XO)J.a KOHTypa r ·; fi (X) - BH6ffiHHH HOpMaJib K (' 

I B TO'tiKe X (X € r) . llMeeT MeCTO CJI6,JzylO!ll6e paseHCTBO: 

'V- V=- 2it J ()I-1J(Vx. V(xJ,nr~>)'Va}ntx-arclsx.. (17) 
a.. (' . . 

(Ci..Er) 

rpa.u.HeHT )7R \1 B (17) paCCMaTpHaaeTCH Ka~-npe)J.eJI H3HYTPH ceKTOpa 

e E (- 0( 
1 
o<) • ~):\eHTiitPHI.\IIlpyer,i TOtiKH Ha nJIOCKOCTIIl C KOMnJieKCHh!MJ!l li:HCJia

MH: K8.lK,!I;Otl TO'tiK6 (X, ';j ) _ OOCTaBHM B COOTB6TC::BHe KOMnJieKCHOe 'tiHCJIO 

:2: -= x + i- ~ • I1ycTb Z: o cooTBeTcTsyeT T • a.._ • Tor.n.a 

J,., j_ s (t'-7 V - (- (ii-X) dS MOlKHO npe):ICTaBHTb B BH)J.6 
2'JL. v~ > n !() Iii- x (Z " r 

oo i.e< ""f ~,- ~ -i.o( (IS) ;]-=fLJ/1-{ (Z.o-Je Jdp+Cz ( Oo-·.? 12 _)-dJ 
2Ji. o /?.o-?eO>l /2 2.Ji. ~ l~-o-Je-""'12 7 

r.u.e c = oU~Le> I c -- ()u,ceJ I 
1 · dfJ _(J=o< ' z.- -oe &=-a< 

Mb! orpaHHt!HMCH cJI~aeM, Kor.r~a !l o JieJKJIIT e ceKTope - o< < aJW Z o < o( . 4' -- 0 • 

!1yCTb z. =rseL (-Jl<lf~ JL) • KoMnJieKCHYJO iPYHKl\lilO' s~ en 
onpe.r~eJJHM KaK . 

:f
1 
~)·= !?~ 1 -.f e.Ld1-1)lf 

!1pe.u.noJJOlKHM, ~ -= y e L<f ( 0 ~ <f < ~J[ ) 

~YHKUHIO j z ( ~) onpe)J.eJIHM KaK 

:t:.~ Cr) =f.J~--~ ei. c..J1--i)lf 
I 

TatmM o6pasoM, j 1 ( ~ ) HMeeT 

pa3pe3 no JI~Y iWJ :t; = .2Jl 

11 .... j_ r :f1 c 't) ax. 
'-' ~ ~jLi. j r: 2': - 'l o 

pa3pe3 no JJ~Y M1j r "' JL 
PaccMoTpHM HHTerpanH 

~ ~- __{_, J ~c:Q. 
2 2:Ji..L i! -2 0 r, H 

, a J.?. (l ).-

1 

no .KOHTypaM r1 1-1 r2 (p1-!c.3,4). ITpl-1 CTpeM:neHl-11-1 R2 K 010 ' 8: R1 K 

Q BKJ!a)J. 1-!HTerJ)aJIOB no )J.yi'aM OKpyJKHOCTeli B CJMMapHHe HHTerpaJibl , U -1 

1-1 J 2. CTpeMHTCH K HYJI!O. VI a npe,n;eJJe HMeeM 

e~J:o/. so ()V,-1 -~~1o( s()O 0~1-1 I J =- J' oi. r + e.__ J ~ ()( P 
~ ZXr.. "" _pe~ol_rZ.o 2JLi.-. o J~'-"'-io' 

(I9) 

e~~,.~. So 9~'-1 L(2.Ji-ot> Joo J~,-~ 
J =- --. -~- ~--· __ At_ 

1. .:1-:llt.. oo j>Q."ol- ::to 2.Tli. 
0 

ye-"'"·- 'l..a 

(20) 
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C ~pyro~ CTOpOH~,npHM8HHH K J1 H J~ TeopeMY 0 B~eTaX 1 HMeeM 
[)~=.:f .. (:i'.o)= .P~ •. - 1 ei.lf(~:--1) (21) 

~'-:: 0. (22) 

TiyCTb J 1 - \I:JIICJIO, KOMruteKCHO COnproKeHHOe C . :J 1 , j,_ - KOMruteKCHO 

conproK8HHOe C J:t • ilyCTb UK(e) B (18) eCTb cpyHKl.\I'IH H3 (14), TOP~a 
B~aJKeHHe R 

(
- i.Jiv, cos v .. o< 5 ) 

R :.\>11 !11 + e cos~ 1 c:n-od 3.. ( 23) 

paBHO 

R 
.(f -"1oli ei.{.Jl-.,(Jy~sv .. ol].:L Jo:?~.- 1(e.:«_p_~o)o/p -

=-...- e - (o{ z 
1.. cos(.Jl-o<J \! 1 :uc oo I y e - .i o I 

1 C.V1"'- e COS V1 o(. 1 J J - ~o) .f ~ 
._, _, i..Co<-JiJ~1 ' J sao o~•--t(oe-i.o< d 

- T e. - COS(:Jf-ol) V1 .Z'Ji IJ e-L«- .1:: 0 /:1.. 
0 

Y\I:HThlBaH ( I4a), HMeeM co , 
1 

. oo ' 
1 

• vr ~o( v1- -Lol . • {.1. J 5' d f' Clo-}'e ) + _!_ J P dp (;,o -_fe ) } 
R:t"¥7ftOs~nlJ1o(, zx 0 /:Zo- .P e•Olt:l.. J<Ji 0 /ieo- fe-•ol ,!I. ' 

HJIH,C Y\1:8TOM (!8), 
R =- - c;< -o ;; . 

-C ~pyroH CTOpOHH~H3 (2I), (22),1(23) 

R 
\Jr1 -i.cv.-1"-t 

=.f e " , 
HO 3TO H eCTb vV. TaKHM o6pa30M' Mhl ~oKa3aJIH (I?) ~H u J( ( e) H3 

( I 4) • · EcnH • BSHTb R paBHhlM 

. [- t.:n .. si.n~ol - ] 
R=l... .'11 -e .c:inr:Ji- .. o:). !13.. 7 

Y\I:HThlBaH (I5a), Mo~o AOKasaTb (I?) ~H uKre> Hs (I5). CJIY\I:aM, Kor-

~a i'lo JieJKHT BHe CeKTOpa - o(. ~ QJUj :l..o ~ oG , paCCMaTpHBaeTCH B.HaJIOrli\1:-

HO. 

v ~K 
PaBeHCTBO (17) HMeeT MeCTO ~H mo6ofi cpyHKl.\HH ("t, e)::: z u K ($)' 

r,n;e ~K(O<v""<n H U~<.(G> ecTb pemeHHe sa,n,a\I:H (13). EcJIH MarHHTHaH 

npOHJilUaeMOCTb f/ B JKeJiese He paBHa 8)l;I'IHHI1e (}l = 1 q;a_KTJII\I:eCKH 03Ha\l:aeT, 

\ITO lKeJiesa H8T) 1 TO ~I( He MOlKeT paBHHTbCH e)l;JilHHl.\e HH npH KaKOM K • 

ECJII'I ~k 60Jibms ep;HHHl.\hl, TO B 3TOM CJIY\I:ae HeT HHKaKHX npo6JieM, TaK KaK 

rpa,n,HeHT V("t "UK(BJ) paBeH HYJIJO B HatraTie lWOp,ll;liHaT :a Henpeph!BeH B 

era qKp8CTHOCTI'I. 

8 

(

L. 

'i 

~~ 

~. 
I' II 

'. 

3. ~CKp8TH3alji'IH rpaHffQHOPO I'IHTerpaJibHOro'ypaBH8HiiH 

PesynbTaTN npe.n,~ux naparp~oB Mhl npoHnJIJOCTpv.pyeM Ha npHMepe 

pacqeTa pacnpe,eneHH/ MarHHTHOro nonH B cnepxnpono,n;HmeM p;Hnone THna 

"OKOHHOi:! paMb1 11 5 • 6 •? ~fl !IOCTOHHHOH MarHHTHO~ !IpOHHI.1a8MOCTH ) • 

Ha pHc.5 li306pallteHa rpaHHI.1a, Ha KOTOpOH Mhl Ciy~eM pemaTb rpaHJII\I:HOe 

HHTSPpaJibHOe ypaBHSHI'Je ( 4). rpaHHua ABYXCBH3Ha. MMeeTC,fl BOC8Mb TO"tl6K 

paspNaa aHemHet\ HOPMBJm , npH"tleM yrbJI d.- Meli,JJ,Y npe.n,enbHhlMH sna\l:eHHHMI'I 

HOpMaJII'I cnpaBa 1-t CJIBBU B O)l;HOM CJIY\I:ae paB6H f '· B p;pyroM- ;i Ji 
PaaoO:&eM rpamruy ro ysJ!aMH t~. ( oco6Ne TO"IlKH HBnffiOTCfl ysJiaMH). 

Mb! orpaHH"tlJIIMCit m!HetlHUMJII "KoHemihlMH" sJieMeHTaMH. Bee )J,aJibHet\ume pac

CYJK,II;BHHH Jiertto OCi06111aDTCH Ha CJI~at\ 11ltOHeqHblX
11 

3JI8M8HTOJ3 CioJiee BhlCO

t<Oro nopnw<a. flycTb S - HaTypaJibHhltl napaMeTp (~HHa KpHBot\), Ft. (s) 
9CTb CiasHCHNe ~Kl.\I'IH, COOTBBTCTByJO~e peryr.HpHUM ys~aM tL (pHc.6). 

B Ta6JIHue I npMae.n;eHN co6cTBBHHHe "llHMa H co6cTBeHHhle qiyHKI.1HH sap;a-qu 

(13) ~fl d :: ~ 1'1 ci = -ifJr. Tip11 60Jibmi'IX )' f)o;: t t G1 ~ 1 • 
T. e. nepBNe MHHI1M8JlbHN9 no MO,Jzy'JIIO )J,Ba 3Ha"ll8HH.fi v eCTb v1 = i . V;t = !-1 • 
OcTaJibHhle sHatleHHn ~ no MO)l;YJI~ CioJibme HJIH paBHhl .U.BYM· TaKHM o6pasoM, 

none B oco6NX TO't:max B o6llleM CJIY\I:ae HeorpaHHtteHo. Mhl He MollteM Heno

cpe~cTBeHHo HCnOJib30BaTb .(!7), TaK KaK KOHTyp r B (I?) HearpaHHtteH. 
\> "' > « <~ Ga. ~ ( flycTb V='t- 1 11 1 C t7 • Baep;eM !JJyiiKI.1HH F ' ('t) , ' ("1.) t >o> 

(pHc.?). 

F~''(tJ~{ 
~1-~ 

'(.. I 

().,~1 - 1 ta.+ll-'l.) z:;- I 

o, 
a.,ll ~1-~ a.,ll 

G- = ~ - F {~> 

0~ t 1: a.. 

Q.~'l-~0...+4, 

'Z.>a..-r4, 

F a,.:~ (fJ) y a.,D 
flycTb V 

1
"' (?..J U1 , 2.-= G- ('lJ u~ ce J • 

Tor~a ( 17) Mo~o npe,ItoTamiT:& B BM.I\6 

~ J - rii-KJ " r - -'VV =-~:rr. (,u-~)(V'x V-1,n (K>) 1~-x1e dex. -,uJ(f1-1J(\lx"VzntxJff;;:J12 
r r 

dfx 

BTopoe cnaraeMoe a npasotl qacTH peryJIJIPHO B oKpecTHOCTH oco6o£l TOttKM. 

~CnOJib3YH 3TO paaeHCTBO, MN MO~eM OllHCaTb ll0B8~6Hii6 ,~V B OKpeCTHOC-1 

Tli OCOCiOt\ TO"IlKl1 TOJ!bKO C nOMOlllb~ \f-1 , KOTOpaH I'IM89T KOH8~~ HOCI'I

T8Jib. B~aJIH OT OCOCiO~ TO"IlKH MHTerpaJI s ( jl-1) ('VX V1 7 fi { ;()) ~ c/. f_ x 
r 

C"llHTaeTCH CTaH.n,apTHHM o6pa30M. ~H TOre, ~TOCi~ )J,I'ICKp6Tii381.\HH I'JMeJia 

BTopoij nop~oK TO"IlHOCTii, ,ll,OnoJIHHTenbHO paccMOTpHM !JlyHKI.1HKl V= r..vz Uz (8), 

9 

I 

' 



ro _______________ l 

r: ll 
PHc.5 

f'(S) lf'Q(~) 

1 ,.,a,.11 
tr ("t) 

_/ -- -- --I C l ' tL+~ ., S a a+A 

PHc.6 PHc.? 

Q 

0,11 
Q ('l.) 

L-------~~a~-----a~+~6 ~ 

Pl'lc.B 

10 

I1y Q
a.,<l 

CTb ('!.) eCTb (pl'lc.8) 

{ 

v2-1 
f'{, I {)f!:."&1":D..-, 

0.., L\ ~ -Q ('L)= "t,t1(C(+~-z.),a..~~~a+4, 
o, a..+ll <'Z., 

Tor~a onHmeM V c noMO!llbTO V2 = Qo..'
11

('l-) Uz {f)J 

3B.MeHHM M {X) B ( 4) Ha ro cJie,nyro!lle~ CYMMO~: 
"" 1 ,_ 2 -
M (X)= L. F;_c>ONi, + ()1:..1) '2:: (c~V"G'>-rc2 Vz(x-)), 

r~e L~ - CYMMHPOBaHHe no perymrpHbiM Y3JIB.M, L..2.- CYMMHPOBaHHe no 

Yl'JIOBbiM TOtiKB.M (V'~ (i<) H V2 (){) - COOTBeTCTBYJOT CBOHM yrJIOBbiM TOti

KB.M). lipHMeHll.F! MeTO~ IWJIJIOK~H~ H ytrHThiBM BCe p!i.Hee CKa3aHHOe, MOJK

HO 3anl'ICaTb ~HCKpeTH30BaHHOe ypaBHeHHe. lipH pemeHl'IH ytrHTh!BarraCb CHM

MeTpl'I.F! 3~al!H. Pe3yJihTaTbl pactreTOB npHBe~eHhl B Ta6JIHUe 2. 0HH xopomo 

corJiaCYKl6Jll c pactreTB.MH, rrpose~eHHbiMH no nporpaMMe. POISSON 1'1 

MIC2 I . 
B 3aKJITOtreHl'le aBTOpbl Ct<HTaTOT CBOHM npl'I.F!THbiM ~OJII'OM Bhlpa31'1Th 6Jia

l'O~apHOCTh J1.l1.10~l'IHY 3a noCTOHHHbl~ KHTepec K pa6oTe, MHOl'Ol!l'ICJI~HHhl~ 

TeCTOBhl~ MaTepl'laJI H p.F!~ Kpl'ITKtreCKl'IX 3aMetiaHH~ B npouecce pemeHHll 

3TO~ npaKTI'Il!eCKO~ 3a~atrl'l. 

oL ~1 

1i. :!: 4K 
7j 

Z ± LfK 

lx ± 4K 
'f 

2. ± 4K 

Vz y.3 

lf8o !Jr t lfK -'ffYo /Ji :!:. 'tK 

4B1 /:Ji ± 4K - 48t/J{ f'tK 

Jf Bdx :i: ltK - It e1 hr. -1: 'tK 

48ohr i 'tK -'1&om ± /.;J< 

fYo := Q)t,C~ (~t;t}1' ) ' 

B1 = QM.ta (-J@) 0 .)1+3 1 

K=0,1., ... ,N7 ••• 
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