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SnexrpoHura fi cBr3b 6'2008

3aBucvl or astbopa HaqanbHoro npu1nuxeuna u
rxara ceTKil.

YpaeueuNe [lyaccoHa flBnnerctl gu$Sepeu-
LiHanbHblM ypaBHeHfieM B qacTHblx npoH3BOAHblX

BToporo nopflAKa onrilnrutlecKoro rfina. B o6-

ueM Bil.qe gNQ$epeHqilanbHoe ypaBHeHile 3n-

flunrfiqecxoro runa Moxer 6utru npe4craBneHo

xax [5]:

-\'.(cVr1r)*3r1; = f Annodnacrr Q, (7)

rAe \y - r4cKoMafl Berl4r{ilHa, a xos$QrqileHrbl G,

a, f cnpegennnrce B MoAenupyenaofr oOnacru O.
l-pauNvuuie ycltoBt4fl Anfl raKoro ypaBHeHHg

ruoryr 6uru cnegylolllHe.

flrapraxne - hv = r Ha rpaHhlle iQ.

Hefrnana - N.(cVry) = I Ha rpaurqe dO .

06oSuleHHuie ycfioBlilr l-lei naHa

N.(cVr1r) + q\, ,= g Ha rpaHilL{e 0i), rAe N eAil-

urquurfr Bexrop HopManH; g, q, h n r - Qysr-

L!r1r,1, onpeAeflfleMble e f,).
,Qnn rpaxeNcropuor,r crpyxrypbl Ha ceo6ogHuix

rpaHhl{ax nutGrparcrcff rpaHuqHbte ycloet,ln Hefr-

r"4aHa, a Ha onerrpolax- ycnoBrn.[ltprxne

.[nn peLUeHHfi ypaBHeHHf (7) Heo6xoArruto

npoBecril ero A[4c(peru3auuo Ha 3aAaHHoti cerxe,

B Aanuor,l cnyqae eut6paHa rpilaHrynflpHan Anc-

Kperr43aqun no tuteroAy KoHeqHblx Snet'leuroe. Ta-

rora eurbop o6ycnoanex KaK Hanrqilent 6onuulNx

rpa!fieHToB nonr B cy6tuurpoHnblx crpyKrypax,

rax fi Hanu({fiem HeoAHopognocreti crpyKTypbl Ha

[paHilqax pa3Aefia. TpmaHrynnqufl npeAycMarp,4-

Baer HepaBHoMepHoe pasOueuue rraogenupyet"toil

06nacrr c aAanraL{ileti uara e oSnacrh HeoAHo-

pognocreft, HanpilN4ep, TaKt4x, rax o6lacrt4 sneK-

Tpo.qoB. 3rc gxaqrrenbHo coKpaqaer BblLlilcfll4-

reflbHble 3aTpaTbl no cpaBHeHulC c ucnoflb3oBa-

HHeM paBHouepHota ceTKil.

Yr,,lHo>ru,tn AaHHoe ypaBHeHue Ha npoil3Bonb-

Hyto SyHxqrn v fi npoilHrerpilpyeM no qacrflM

nonyqeHHoe BbtpaxeHue no aceli obnacru O c

npilMeHeHuet,t $oPtvtYnut l-Plrna:

$((cv,i,)vv + aiuv)dx - $ N(cv,1,)vos = $trrox'
OAOCJ
Ynpocrllr',t ypaBHeHue pnn ecett rparruqur o5-

nacru, t4cnonb3yfl o6o6qenuule TpaHHLlHble ycno-

Bt A HefrntaHa. fiefrclenrenuHo, ecflfi npuHflrb

e = 0 , r0 nonyquM ycnoBtlfl HetZrutaua. a npv

q -rcn nonyqilNl ycnoBi4fi.Euprxle.

llocne yqera rpaHilLlHblx ycfloBt'tti r nepeuoca

BCeX Cnaraelilblx B npaByrc LiacTb nony\.ll4M cfle-

lylcup,r il $yurqu oHan :

$ft"v,t,l vv + a,qv * tu)dx - $ t-Ql, + g)zds = 0, r-v (8)

Q6()

Haxoa{Eexue Mfii-rrtt\4yMa AaHHoro SyxxqroHa-
na 6yAer peueHiletvl 14cxoAHoro ypaBHeHue B qa-

crHbrx npot,t3BoAHblx (a Hauel!4 cflyqae raKllM

ypaBHeHHeM 6y4er ypaBHeHlle t-lyaccoua (5)).

flocne AilcKperfi3allt4t4 Bblpaxenmn (8) nony-
ru4M cr,rcreMy nnuetZHstx ypasnegNil arga Ku = F ,

rAe Bexrop u - cron6ell Heil3BecrHblx' Marprl{a

K cocroNrraaxoeQSraq,leHroB c,a, h,u q,a
BeKTop F cocroltr N3 3HaqeHllra npaaot't vacrt,l

ypaBHoHilfi llyaccola, ycpeAHeHHbix Anfl Ka4qolo

TpeyronbHrKa cerKt'l c yqeroM BKnaAa g . ,QaHuan

cHCreMa Syger coAepxarb nopiAXa .qecflrt4 rblcnq

ypaaHeHlrra, nosroMy gflfl ee peueHufl Haia6onee

noAXCAffT HrepaqfioHHble MeroAbl, raKrle, KaK Me-

rogsr f xo6u, Faycca-3eraAene il gpyrile [6]'
EcnN x<e roBopr4rb o6 ypaeHeHltN llyaccoua

(5), ro ero Qyuxqn0Hafl 3antlLLJercfl cne.qyou1trM

o6pa:ona [5].

.,1 ,-.r A^ -
l(u)= [[=((Y)' '(lr)' - 2qf)dxcty ,' rl 2 r-x cy

o

rge f -*p/ee6.
fiocne AHCKperh3aLlt4L4 nonHbltt nonnuon,t no-

pflAKa rn firileer BnA:

m

ff -(x,t) = Y rxrrX xYr', k, r =1,2,3,...
k+r-A

Ou nuoxer 6stru mcnonb3oBaH Anfi ui{TepnonF-

\t4v, syHxqurr.r Q(x,y) no 3HaqeHfiRM B

I

=(m 
+l)t m r 2) cillxt,/erpilqHo pacnonoxeHHblx

2

ysnax rpeyronbHl4xa. ,0,nn rpeyronbHtlxa P,P2P, c

KoopAilHaraM14 Bepur14H (xt,yt) , (xz,yz), (xe,ys)

coorBercrBeHHo t4 npv m=1 HHrepnon14pytoulnt'l

nonilHoM HMeer BHA:

3

f{.,(x,l) = cr1 1- .,2x+a3y = leyrr('){*,tr),
j=1

1

rflp'e ,t"1U.Y) - ^ {ry , \Z3X - =zlY) 'vi23

I
cx2(x.Y) - 

-(rsr 

.. Ii3i X =z$) '- l'^'l:

4

,r:(x,Y) - 

-(11 
2 - rszX -'lz(),

ur23

q/ - 3HaqeHr,rr cfrynxqr,rr,t q(x,y) B BeprxilHax pi.

1 Dt,
p',')lx y) .;-(rx, ' :nk-x - ;x,Y) = 

" 
.) vjp.r wikr

xkr = xkYr -Yxxr, :-ikr = Y* - Yr , ":xr = Xp * Xv,

Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/


-afniccBH t,,vorirlxad ucroEUEts wr,uxod lo1e t,.'txr,l Z'0
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e'0

t'0

Q cr,td) adoroile
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-HhHorou IaufiSodu xrcHsed xaCr tsuU BoEo.tar/{

xiqHHBc14uo orcfnot^.rou c BVtsdBE fouett,looH {ero
-odoxc granced rqrercuAeed nnaUaelrdu aNng

'(-uz)t - uz

:[/] aulltdoS lrorrrHedddxed 4ahror{Uer-rc ou
L-uz teden gcqrexedrqs raU,{g uz eV:o1 G)t= z
:c18CNUBe OHx<G!"r 01 'xenvOee ilOdU UeecAU

ao h (t'x)z reuuUdoox ro rmhxu{S sexeH rilU
-oxe 6NHaHsed,{ arcHHeY s xE} }Bj '(4ruoxuugr,tdu
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''z'L'0 = !

' (tt r*,!l)(tl,t)|l r-,,t1 - lJ 
r-,'J - !v = L+lv

;[2] exUudou oracL-od.i.

eHororqH Uoral'r 4rsxHedoxc{ ccra{equouoh or'uc
-ruUoxc oxouu ocahodu krcHuomhedotfi r4uca

u91il l-tuou tq s aH oercHesedoll
evou 'dou xar oU ucrrgodU - roH yluo: uNhedorr
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Snexrponllxa H cBt3b 6'2008

Ht fl r4 c0npoBoMaeTcfl cunbHblM pa3orpeBoM

SfibKTpOHHoro ra3a, B raxona pexilMe noBblujeHfie

cKopocrr,l socNrenefr noflyqelio Aflff rpeyroflbHoro
npo$unr - y AHa, a gflfi npnMoyroflbHoro - y cre-
HoK noreHqxanusofi su,tut. 3ro Moxer 6stru cessa-

HO C r.43MeHeHfieM MexaHu3MoB e:auuo4etlcraun
eneKrpoHoB c onrr4qecKnuN SoHoHaMil, pacceff-

HUe Ha Koropblx npeoblagaer npi4 noBbluleHilu

rer,,lneparypbl SrIeKTpoHHoto ra3a.

Pesynurarut pacqeroB BnuflHi.4n npo(lunn re-

TeponepexoAa Ha pacnpeAeneHue cKopocrH sneK-

rpcHoB noKa3aHbt Ha pl4c. 3-5. O6nacru sneKrpo-

AoB coBnaAaor c o6nacrqMM, o6osHaqeHHblMil Ha

pr,rc. 1. BuAuo, .Jro 6es yqera KBaHronutx e$Sex-
TcB B cnyqae (TpeyronbHofi> notesquanuuoN Rr',tut

(prac. 2 KpilBafl 1) entlnuNe Ha pacnpegefleHile

4peraQoeout cKopocrrl Hocureneil 3apP{a npaKrvl-

qecKH oToyTCTByeT.

6

Y.10 , r//c

Z-g
x'10 . tvt

0
- tJ

]r'10, ro
\/

Pnc. 3. PacnpegeneH'/te cKopocrH Hoc!4reneu 3aprga
,qnn npo$unr 1

6

v-'1 0 , wic

2-6
x.10 , rr

-7

y.10 , n't

Prac. 4. FacnpegeneHfie cropocrt4 HocllTener sapqga
gnn npo$unn 2

BsraoAut

1 . lnn ANcxperu3aL{rl14 ypaBHeuun l-lyaccoHa

HaN6onee noAXoIlFtl-it4M ffBnnercfl MeroA KoHeLl-

Hbtx gneMenroe. 3ro cBfi3aH0 c Bo3l'4oxHocrbto

HepaBHoMepHoro pa:6ue n un uogenlr pyet',lotl

crpyKTypbt Ha oneMeHTapHble s'{etZxu, qro o6ler-
qaeT Bbrql4cneHrle HanpRxeHHOCTH nong B MecTax

ero cHnbHbtx HeoAHoPoAHocreil.

5

v.'10 tvtic

1n-
I

i
I

-LJ-
I

i

0
1,5

-1

Y'1 0 r.'t

Pr,rc. 5. PacnpegeneHue cropocrtt tlocsrenefi 3apfAa
gna npoSr,rnr 3

2. llpw !1cnoflb3oBaHtlti l4repaqnoHHblx t'/ero-

!oe [-luioroHa Hau6onee noAXoAflll-itlM oKa3ancn

MeroA Hunrouet-PaQcoua c ppobneuraeM Luara. B

KaqeCTBe BCnOMOraTeflFrHOrO TaOKe MOXOT fiC-

nonb3oBarbcn ycropeHHuttit Merog HsrcroHa

Tperbeto nopflAKa Anf Haxox,qeHnf HaqanbHoro

npu6nutxenuR.
3. Cxo4urr,1ocTb npilBeAeHHblx e paoore tte-

ToAoB cHribHo 3aBi4ct4T or eut6paHHblx Haqanb-

Hurx npr6nuxeHtati. '[ns uaxoltgeHilF TaKilx npil-

6nrxeHril npilBeAeHHaff c!4creMa ypasneHuti

(1-6) ponNHa perxarbctl HecKonbxo Nrepaqrlt,

rAe HaqanbHutr,,l npuonilxeH[leM gnn cnegyoqefr
ilrepaqi4fi 6ygyr cnyxilrb pacnpe.qeneHilF xa-

paKrepficrl4K l1ocilreneil npaga e cyoruhxpoH-

Hofr crpyrrype, noflyqeHHble Ha npeAblAyuleM

uare.
4. Paccno-lpeH npilMep t,!cnoflusoBaHHtl ct4c-

TeMbr penaKcaqtloHHblx ypasueHNfr AnR tv{oAeflil-

poBaHufi cy6r,auxpoHublx rerepocrpyxryp. lTpuee-

AeHbl paCqeTbl 3aBUCl4tvlOCTl4 CKOpOCTf UOCrreneil

3apffAa B noreHLlHanbHoff nlvle lereporpaH3Hcropa

or npo$'lnn nuui.
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