MGTOI[ I'PAHUYHBIX 3JICMCHTOB

Henvra-pynkuus upaka

[Ipexme, 4eM TNO3HAKOMHUTBCS C METOJAOM TI'PAHUYHBIX
3JIEMEHTOB, HAJI0 ONPEACIUTh (PYyHIAMEHTAIBHOE pEIICHHUE.
QDyHAAMEHTAIBHOE PELIEHUE TECHO CBA3aHO C JelibTa -
dyHKIHEH Hupaka. PaccMoTpuM  1OCIIEA0BATEIBHOCTD
pacnpeiesIeHU CUJIbI, IIPUIOKEHHOM K OOJIBIIION IIACTUHE
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Kaxgoe Takoe pacrpeiesieHue ya0BIECTBOPSIET YCIOBUIO
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CymmMapHas cuiia, OpuiIoKEHHas K MIaCTUHE paBHA 1.
IIpu yBenmueHur n 00JacTh, B KOTOPOM CHJIa OTJIMYHA OT

HyJs, ymeHbInaercs. He ctporo genpra - (DYHKIHIO MOXKHO
ONPEICINUTh CICAYIOIMNM 00pa3oM:

0 () = limw, (x)
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(CM. PUCYHOK HUXKE)
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CBoiicTBa JienbTa — PYHKIUU

o
[ d(x) de=1
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/ 6 (x) h(x) de = h(0)
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DTO MOXKHO MOKAa3aTh CICAYIOIHNM 00pa3oM:




/ 0 (x)h(x) de = lim / wy, (z) h(z) dx
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— lim — [ h(z) dx
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— lim —h (&) —

n—oo 2 n
= h(0)
KpoMe IpUBENEHHBIX BBIIIE, eIbTa — (DYHKLIUS €IIe

oOJragaeT CICAyIOINIMMH CBONCTBAMU:

/ (& —x)h(z) de = h(§)

5(€—x)=H' (1)

Jenbta — GyHKIUA — pou3BoaHas GyHKIUKM XIBUCAAa

H(g—z)={0 if¢& <t

1 itE>t

JIBymepHas nenbTa — QYHKIMS BBOAUTCS CIEAYIOMMNM 00pa3oM

d(E—xn—y)=0(E—x)d0(n—1y)




DOyHIaMEHTAIBHOE PELIEHUE

[TocTpoum ¢dyHIaMeHTaIbHOE pEUIEHUE JJIsi JBYMEPHOTO
ypaBHeHus Jlamnaca. OTo pellieHrne Ha3bIBACTCS TAKXKE (PYyHKIUS
['puna. Paccmotpum nBymepHoe ypaBHeHue Jlamaca

0*u  0%u

| =— + —
dx?  Oy?

B o0J1acTu
Qe R

OyHIaMEHTaIbHBIM  PENICHUEM  JTOTO  YPABHEHHUS
HAa3bIBACTCS PEIICHUE YPABHEHUS BUA

0w 0*w .
e+ g T E - —y) =0

Hano nantu pemienne ypaBHeHus Jlamimaca B JByMEpPHOM
00J1aCTH, UMEIOIIIEE CUHTYJIIPHOCTh B TOUKE (&, 1).

DTO pemieHue JOHKHO ObITh CUMMETPUYHO OTHOCHTEIBHO
Touk (&, m), MOSTOMY MbI BBEIEM TOJSIPHYIO CHUCTEMY
KOOPJIMHAT C IIEHTPOM B TOYKE CUHTYJISIPHOCTH, TOT]Ia

r=/(€-2) + (- )’

Oneparop Jlamiaca 3anuiieTcst B BUIE
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Hast r > 0 3(€ - x,n - y)=0; yuutsiBasg CAMMETPHIO 33J1a4H,
ypaBHEHUE MOKHO 3allMCaTh B BU/JIC

10 ( 0wy _,
ror\'or )~

DTO ypaBHEHUE MOXHO PEIIUTh MPU MOMOIIA OOBIYHOTO
WHTETPUPOBAHUS, pEIICHUE OYJI€T UMETh BUJI:

w= Alogr+ B

Ota GyHKIUA cUHryasipHa B Touke r = 0. s HaxoxaeHust
A u B Bocnioib3yemcs CBOMCTBAMU J€IbTa — (PYHKIIUHU.
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3nechk D — mr00as o0macTh, copepikaias Touky r = 0.

JIns  OLEHKM HWHTEPECYIOIUX HAC MHTETPAIOB MBI
PacCMOTPHUM IMPOCTYIO0 00J1aCTh — KPYT C LIEHTPOM B TOUKe T = ()
U paguycoM € > 0 (CM. pUCYHOK).

y
A

Q2




[Tpu momouu teopemsbl ['pruna — ["aycca oLieHUM MHTErpall
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MpbI nipeoOpa3zoBaayd UHTETpaJl MO IJIOMIAAX B UHTErpall 1o
rpaHuIle, T. K. 001act D — KpyT, TO HOpMaJib N HaIlpaBjeHa 10
paauycy. OTcroa mojry4aem:

1
w=——Ilogr+ B
0y

B npuHuMaer mnpoOU3BOJBHBIE 3HAYEHHUS, HO OOBIYHO
1ojaraeTcs paBHBIM HYIIIO, TAKUM 00pa3oM, QyHIaMEHTAIbHOE
peuieHue s ypaBHeHus Jlarmuaca niis JByMEpHOM 00sacTu
UMEET BU/I:

ll l 1
)y = ——logr :—{}
w 27 & 2 g

IPpUYEM

1—\/5—1 r;—z;)l




AHaJOrMYHBIM 00pa3oM Haxoautcs ¢GyHJAaMEHTaJIbHOE
pelleHue JJis TPEXMEPHOro ypaBHeHMs Jlamaca, OHO UMeeET
BUI;
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MeTtoa rpaHUYHBIX 3JIEMEHTOB 11 JBYMEPHOM 3aJ1a4u

PaccmoTpuM mpruMeHEHHE METOAa I'PAHUYHBIX 3JIEMEHTOB
Ui pellieHus ypaBHeHus Jlariaca B JBYMEpHOM 00JacTH.
Chavasa, TakKe Kak B METOJIE KOHEYHBIX 3JIEMEHTOB, 3aIUIIEM
VHTETPAIILHOE YPaBHCHUE W NPUMEHUM Teopemy [puHa —
["aycca:

0= [ Viu.wdQ = %@ dll — [ Vu.Vw dS)

(2 an Q2

3atem npuMmeHnM Teopemy ['pmHa — ['aycca eme pa3 ko
BTOPOMY MHTETPAILY B IPABOX YaCTH
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B Meroage KOHEUYHBIX 3JJIEMEHTOB B KauyeCTBE BECOBOU
(yHKUIMM BBIOMpANIACh OJIHA M3 0a3UCHBIX (PYHKIHUM, KOTOPHIE
UCIOJIb30BAINCH JIJISl  allIPOKCUMAIIMU  peIIeHUs, (pelieHue
HCKAJOCh B BHUJAEC Pa3jokeHHs Mo Oa3ucHbIM GyHKIUsIM). B
METOJIE TPaHUYHBIX AJIEMEHTOB B Kaye€CTBE BECOBON (DYHKIIHUU



UCTONB3yEeTCS  (PyHIaMEHTaJIbHOE  pEIICHUE  YpPaBHCHUS
Jlarutaca, mojay4eHHOE BBIIIIE.
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27

r=1\/(6— 2+ (n—v)’

Wcnonb3ys cBOMCTBA AeibTa — QYHKIUHU, TOTYUYHUM:

f uViwdQ = —f ud (€ —x,m—1y) d2=—u(&n) (&n) €N

Q 0

3/1ech BMECTO MHTErpajia Mo 00JIaCTH MOMYYWIIA 3HAYCHUE
(GYHKIIMY B TOUKE, U1 YpaBHEHUE MPUHUMAET BUJL;

/ uVwdQ) = — / ud (E —x,p—1y) dQ2 =10

0 0

Takum 00pa3om, MHTETPATIbHOE YpaBHEHUE 3aIlMCHIBACTCS
B BUJIE:

Jw Ju |
u(&n)+ / 'zx.;(jl": / ,iwdl‘ (&,m) € Q
, on J On
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DTO ypaBHEHHE COAECPKUT TOJIBKO MHTETPAJIbI 110 TPAHUIIC.
Ecnu Touka (&, n) HaxoauTcs BHE 2, TO

/ uViw dQ) = — / ud (E —z.n—y) d2=10 ‘
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Ecnu Touka (&, 1) JIEXUT HA TpaHUIe 00JIaCTH, TO TIEPBBIi
4JIEH NPEABIIYIIErO YPAaBHEHUS 3aMEHAETCS BBIPAXKCHUEM:
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