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0 PElll&lrM Cl,lCTUylH TPAHCIEH,IEHIHhD( yPABHEHl,lfi

c TTAPAMETPoM METoAoM HbrlIoHA

C.!1. Qq.qeea

I. B n e A e H r{ e

K peuennn cncTeM TpaHcqeH.qeHTHBtx ]paBHeHfifi peAyrtttpyDTcfi MHo-
nt{e sqAE{I,{ MareMar[qecKofi iprsl|Rr,r r onflcblBanull{e Hen[Hefi HHe npoqeccbr
B.qgnHofi pa6ore Mero.q, HbproHa c napaMerpngaryefi paccMarp[Baerca B

eBf,3l,t c npo6neMor r{ncJleHHono uccne,qoBaHns HeJr[HefiHbrx rpaeBhD( 3a-
naq nnf cncTeM o6brKHoBeHHhD( A,rry+epeHqxarbHbD( J(paBHeHxr c BosMox( -
HidMH BeTBJIeH[fiM[ peueHxfi .

06uqHo cpe.q{ napauerpoB sa.qaqt't trsBecreH napauetpr o6osHawM
ero r{epe3 Q, kotophlfi noTeHrptaJrbHo oTBeTcTBeH 3a MHofecTBeH -
Hocrb peueHufi. Ecnu BerBJIeHr4e peueHl{fi nMeer Mecro, To rI[cJIeHHoe

nccneAoBaH[e noBeAeHr4fi peureHxf B SaBncr,rMocT[ oT Q ctanonnrcR aa-
rpyAlrtrTenbHbr],r. lhnpnvep, Mo?fier oragarbcr, t{To nptt BhrdpaHHou gHa-
qeH[n Q peEeH}rfl aoo6qe He cJAecrByer.

Tanrrpaenaa oa.qaqa'MoAeJup]4oqafi "tenaosoil B3pHBr B IUIocKoM

coeyne I I]:

o (r <1, S* Q"Y = o, $ol = y(1) = o, Q >o, (1)

KaK nsBecrxo, [ueer .qpa pemerutr npr Q <Q., nAe Qr - 0188. Ecrul

fe Q > Qr, To cTars{oHapHbD( pesreH[fi HeT. B.etou cJ[]rqae cooTBeT -
ctByrrqas Kpaelas sq,qaqa A.m napa6orurqecKoFo JpaBHeHl{fi :

Ay

& + eer, $t,o) = y(tf) = o&
02v
&2
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c AocraroqHo rna,Ar(ofi OyHftr#efi y(o 'r) 6yget omcuaaru HeorpaHlr -
qeHHoe c pocroM t peueHfie.

Ilapauetprasarprfl aa,qeqr cocror,tr B ToM' q'ro EMecro Q JftasHBa -
ercf, .q,pyrofi napaMerp, o6o3HaE{M ero qepes Y6 r t{3 ttrlcna no.u,rlefa-
qHx onpeAeneHup B l,rcxo.uflofi noeTsHoBtre 3q,Bqx (Hanpruep, yo = y(o)
B 3e,r[qe€ (I)), rax qro6H I HeKoropofi o6recr]r nsMeHeHnf, yo pa[c -
HHe sA,q8qn 6uIo JI!{6O e.UI,THCTBeHHUI{, JE{6O roqxa BgrBreHrf,reBfi3aHtul!
yre c Jor 6ura 6u Aocrarowro ygArrena or au6pauxoFo sHaqeHnf, le.
IIpn erou e ratfie noArrerfiT onpeAe,reHlD lrs peueHrtf, 'napaxerpnsoritr-
80Fr eq,qatDl

Hanpnuep, trs (ppny, roqHono ptoerun (I):
y(.) = a(1-r) - 2!a(b(1+e{r)),

" = yo * 2r.u11*1ffi,T1), b = 1/(1-e-a),

yo = y(o) = ;9' r(r),

cJIeAyeT, qro SaBrcHrocTb Q o* Jo t{MeeT BXA:

e(ro) = rz.ao/2, xo )0,
T.e. Q o.qpogHawo onpegenrercf, SlArt$reu yo. Apyrrmn c.,roBarrurna-
patrerpraoBaflHar sa,rtaqa (I) ne coAeprxr roqer BerBJIeHu.E peueHlrfi,
cBf,saHHHx 

" xo. B ggruron cnJ {ae &rrr q}rcneHHono nccae.qoaamra (I)
tpe6yercn Jmasarb &,rroplrrM, npn Koropou peueHxe nprxnua.lo 6u sa-
AAI{Hoe aHaqeHr,le yo npx x = O.

llcnoausya aa6op peoenrf kpaeBofi anllaqil ftaK B oaBrclluocrl{ o?
Q, TaK t{ B gaaxc}rMocrr{ or yo ftar( napaMerpa, MoliHo nocrpoHTb rpa-
{ur Qyaxqprn e(fo), rlo r(oropoMy r,t ycraHaBJ[{Baercf, orc]EcrBHe rfi{
cyqecrBoBenre BerBJreHrfi peueH[fi. IIo erofi flpxqxHe uu 6yg,eu H&3H-
aatt e(yo) 6u(1prar4roxHofi Kp{aofi. 3auerrm, qao nocrpoerure 6n$yp-
ftar{HoHHofi ftpHBOrt aOO6qe noBopf, tpe6yet Heo.qHoKpaTHofi napar4etpx-
3a4,[,r, cBasaHHOfi C np[BneqeEreM MHor(ecTBa naparreTpoB TxIIa yo.0A-
naxo, o6nnqea Haoopou perxeHt{fi, ru Morel,l noctportb gaBrcrrocrb
Q(ro ), Bogmof,Ho, fleoAHosHaqHJno, BaRB B Kaqecrae apnyxenta .m6oft
napaMe1p }{3 ynoMfiHJmOnO MHOfeCTBa.

Cyqemaynt pasJlxtfiUe cnoco6u qxcleHHono rccJIeAoBaHHf, HenHHefi -
Hofi Ar{SQepeHq[aJbHoF rpaeBoft saflAqx npfi .D]rRcrpoBa}[{oM C . {acro
ncnonbsJmrcr MeroAlr rrna crpenb6u. !{x e({pkrfiBHocrb f, opr{x€Ha -

Q)
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Mocrl Morlm 6utr onpannqexu at6o fiecrrocrbp penaeMux nplr groM sa-
gau ltoun, ln6o qrcaou "nprerperuaaaeMbD(' naparrlerpoe.0rpaHfiqen{e Ha
uetog napa6oJl[qecftono cnycfta o6ycnoBxeHo reurq[o np]r gToM MU nMe-
eM BO3MOTiHOCTb CTpOHfb TCJrbnO yCTOf,r{XBHe peflreHIf,. llaftOneqrr4cnoll-
SoBaHue r(Bagt,lJMHeapnsaw HeJrui{efiHoft KpaeBofi sa.qaq}{ garpyAHx -
TeJIbHo, ecJll{ r{MeeT MecTo BeTBJIeHXe peEeH[fi, careauHoe c napa!,reT-

POM Q.
Mu 6ygeu npeAnonararb, r,tto q,r(HepeHtlt{arlbHafl KpaeBaf, saAaqa

Aocrarofio odseKTl,rBHo cBeAeHa r( crereMe TpaHcqeH.qeHTHElx ypaBHeHl{tr.

He octr-HasrrBaficb Ha o6ocHoBatgfi Boouornocrr raxono npn6rmxennoro
npeAcraBneHna (Nn 6oaamnnctaa nparTltqecxxx 3a,qaq gro Hocnr xapaft-
Tep ql,rcJreHHono oftcnepxuenta), npoAeMoHcrpl{pyeM ero Ha 3o,naue (I).
l,lcnoausya @ynxqnn lpnaa e(r,s), o s r,s 

= 
1 , npegctaaru (I) a sn-

.u,e Henlrhefi Horo nHTerpaJlbHono J4paBHeHrr :

1

y(x) = e{ U=,e)t[y(a)]d8, f(y) = er,
o

(3)

BaeAeu cerry no r: o = =, (ra( ...<A-r (1t = 1, h. =

= rr*t - rl n npr6ameruo SaileHr|x IIO,qEHIenp&IIbH)m Qptrl+tn
ttytiit a C3) na nHrepnonnlu{oxtt*fi ry6ruecxxfi cruIanH Ae6eftra 1 [2]:

t[y(r)] - {, t(yr)er(r), x" = x(r"),

c norpeuHocrbn rHtepnoJlf,Igr nopf,Ilt" T 
Ol. 3Aeco 9" - k-n {yH,qA-

uenralrmrfi ry6ruecufi cnranH, OflpeAerserHtr Cne,qy|)l4lll{ ycnoBt{8ilfi

6(r,a) =

nHTepnonf,rs{x:

?"(r.) =

(

t

{

1+,x<8,
1-sr x I e.

1, L=kr

O, Lft,

u*' (o) = o, $,*-r*l =$tl-.{).
Jleaoe yclonne xlrrepnoJlfit+or yqxrHBaet paaeHctBo Hyrn nporoBo.s{on

cnnailHa flpr r = O. IIpn stor nog tr rlr 6ygeu noruilalb rrprt6trrex-
Hue sHaqeHra v(-) B Jrsnax ce'!tq.
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06osHauati BHoBb r{epes y BeKTop c 9JIeMeHTaMu 11t12 r..", yn r

r(y) - Berrop c oJIeMeHtaMr f(yr),r(yr),...,f(yu), r nycrl' -\ - ft'
pnqa paBMepHocrI,I IlxN c aneMeHTaMI{ Ar,k:

A lrk c(x, ,a) c*(e)ae.

fcno, uTo ttHTenpaJlbHoe ypaBHeH[e B ]tsnax certx nopox.qaer Ko-

HeqHoMepHyp cncreMy rpaflcqeHAeHrHhrx )paBHeH[fi Bl,lAa:

3=gu(y)-y=o (4)

c napauerpou Q.
llpnuenenne Meroga HuntoHa c napauerp]lsaqrefi noxasaJlo'tlTo cH-

creua (4) o6aa.q,aet BceMil cBoficrBaMx sa,Agrr{ (I): pe nP}l psBHOMep-

nou pas6nenan orpesfta no r na I0 qactefir 1{ = II, ee peJleHxe c flo-
rpeEHocrbto nopf.q,fia I0-5 coan4qEer c roqHHM pe[eHreMt ecJIfi yo 54.
Ilpr 6oaunx sHaqeHrE( yo Tara.fi lfie norpallHoctb npn6lmenxoro pe -
merurf, AocTr{naeTcfl 3a cqeT cr}qeHl,rfi }tsnoB ceTftx B ol(pecTHocT[ Ha}{-

6oacuero npalg{eHta npn x4.
XorR coraacHo Mero.q,y napailetpnsa4{x AJIn nocrpcr)rufl Bcex pe-

fieHtlfi 3a,laqtl npH I(oHRpeTHoM sarrtF]0{&{ Q npxxoltlTcfl CTpoltro na6Op

peueru[r], Aocrarotlrrufi AJrfi orD{caHxn 6r@ypxalgoHHofi Kp}rBofi, TeM He

MeHee, 6aanoggpa r.rHitropHarnBHocrH rronJqeHHDrx npx 3!oM p$ynbratoB,
Bhrqr{cJrr{TeJrbHbre 3arparH BnoJIHe oryrranrcs. llaorgg eto e.qrHcrBeHrutft
norqoAr xorAg HsJ {erure cral+{oHapHbD( perueHfffi HeBoguorHo 6es no -
crpoeH[fl Bcefi 6xoJpnaqt{oHHon Kp{Bofi B xHrepecyDqefi Hac o6aacnn ng-
MeHeHlta napaMetpa Q.

2. Bapnanr MeroAE Hrorona c napauerp,tsa$tefi

Ilepexo.qyu r rsJroreHrD MeroAg Hrnrosa c fiaparerptrsat4ltefi. B

npe.q,Jraraeuou cnoco6e npoqeAypa flaparerprserlnr cocrorr B Hopm,rpoB-
Ke npollsBo.ql{bD( BeftToparHerSBecrHrrx IIo napaueTpy.

Paccuorpru clcrerry xC tr TpancqeHnenrHED( JpaBHeHflfi orHocr -
le.IIbHO tr1 rtr2 r... ,lrr c napanerpou Q:

i

[ir(", rr2 r...,tr1ie) = o,

h.(r, ,tr1 r.. . ,rpiQ) = o,
l. . . . . . . .
I
lr e . . a a . . o . . t

hr{r, rY2 r... rlaiQ) = o ,

8I



nntt 
F(rie) = o, (E)

rAe y- BeKTOpcsJreMeHTarfl rlr I- BeftropcoJreMeHranr.r r.(riQ)'
t = iF . Ilycrr B Heroropofi orpelrHocrr Q = eo cyqecrByer ii*" -
ue (5) x nycrb npr 9ror. npocrpancrBexHaa KphBafl

Y = Y(Q)'rlY(q)i Ql = o (e)

He [Meer oco6roc nou"*.*) llpraeger onilcarfle qlcJreHnoro reroAg rro-
crpoeHr,rf, 3(q), ornrurono or p].

Ilpegnoaornr, q?o nIr{ e = e.o Hr [sBecrHo apt6rurerure yr(eo) ,
noeBormqee aenrr flqo) no reroAy llurora [4]:

l"(eo) = l(eo) - 1rt(l: eo))-h(rrt eo) r

k = Ir2r..., x taft AAJree, ecJrl{ He BHnoJrHeHo ycnoBle Bbrxo.qA lrs rrTe-
par+{oHHoro flpoqecca. 3geca tt(y;q) - o6osHaqerue rarpnI$r flno6r,
[r.(y.,e)]-r - o6parnaf, rarprqa. B pesyaltare cranoBr{rca troBecrHuu

He roJrbRo Berrop v(eo), Ho r Harpnqa [rr(r: ee)]-r, tmo.qaer Bos-
MOIHOCTb Cp8sy fe BHqrCrr{Tb nP{ Q = Qo OJreMeHTbr dyr/aq, BeftTOpa

nponeaogoor ay/aq no naparerpy:

frte.l = -[D'(vi Q")]-' S(r; eo).

no naparrerpy Q, npilxer sa HaqarbHoe npr6mtnenre
HAnpnuep, Bertop:

xr(Qo+fr)=r(co)+Ua * t..
tmo6u sateu o6parrtecR r( MetoAy Haprona npr4MellrreJlbHo I( cncreMe
r(y;Qo * h)=O n rar.u,aJree.

Ognaro rtlnltqeH cr) rart xorgg (5) ofipeAeJlrer Heo.qgo3Haqnyn

QyHKr+{D v(C). npn Orou HafiAercf, q. raroet qro

det[Fr(yiQ.)]=6. Q)

caegoaatearnorc npn6anrerMeM Q R Q. HeorpaHrqeHHo pscr)m
gJIeMeHtH BeKTopa ay/aq , n craHoBurcf, HenpaBoMot{Hbor np[MeHeHrite

Mero.qa Hunrona K ehcreue (5). 9ro6u tla6errarr BosHrrHoBelnfl TaKofi

x) Moxet oftagarbcfl, tmo (6) onpeAenner He eArHerBeHH),o npocrpaH -

3agaa nar Ro

rt(eo * ra),-

)

cTBeHHyro Kpr{Byn.
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cnTyalulr, MU 6ytreM HapfAy c Q paccilaTp[BaTb trr,x.r...rIF B Ra -
qecrBe BosMofHb[x napailerpoB. AeficlarteauHot no npeAnonofeHxDrpaHr

MArpl{rsr B

4., ...4 8, il, 4r 4,
..4 

- -
t" t*, oJr Qay t"-,

l=
1

af, itrr ilr 4r 8n 4n
ayi ayFr ar. ayk+i oxr aQ

paBeH 1I. llocroaaxy nMeer Mecro (7), ro HafiAercr yh TaKoe,

nocJre saMeHbr napaMerpa ct{creMEr Q dHa
HeuSBecTHhrxr onpeAeJrlTe,rb MaTpt{r+l B:

Yr IBxnrot{eHr6Q B

a
ayr t"-, 4 0r*,

aEr il, &, 8,
6vr

l=

irtr ftrtr 4n &r aN

qT0

qltcno

ayi t*-, Q 0*r, rytr

6yget otarueH or Hynf, npt,t Q = Q.. B cnay reopeuu o HenBtgD( OyHft-
4{ff peEeHxe ct,tcTeMH B HeKoTopoft oKpectHocTx SHarreHI,tR napalreTpa

xr, xr = x.(Qe ) npegctaalMo B Bl4Ae:

Y, = xr(x.),

:. .=.':t:il '.
x*i = r.-r(r") '
Q = Q(x"),
x*+r = x"*.(r*) ,

Xg ykYr( )

B3
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Tarnu o6pasoMe B gTofi ompecrHocrlt nercg HroroHa Mor(er 6urr,
l{enonbS oBaH lrptt pelreHlru c[cTeMbl TpaHcqeHgeHTrsD( ]pa8HeHr,tfi :

F(yrrXe,...rXa-irQrX"*1 ,...ry"i;r*)=O (A)

oTHOCill,c;'ibno HenSBecTHbIx yl ,1lkr n Q, c napaMeTpoM x". Hau

ocraJlocb oru{carb npoqeAJpy Bbr6opa napauerpa crcreMH ( npoqegypy na-
paMeTpxsaq}{r,t), K koTopofi Mbr 6yAeM o6pau{aTbcff Ha Harqq,oM uary flo -
crpoeHxn Qynrr+rn y(C).

06canarrnu qepffi ytr+i naparrerp Q . Ycaoarucs A&Iee nonl{Marb

nc,q, y E()ftTop He}rsaecr-rtro(, onpeAeJlf,eMHil cncreMofi (B) e fiapaMerpoM

y" r i{;iil. qTO To lfte calroer CHcTeMof

!(yi y*) = o. (9)

[lpn erou, ecnx k = 1{+1 , ro oJreMeHrH BeKTopa y e (5) ;r (9) eoo -
nqlaloT. B npotnaHou cn]ruae o6osHaqemta oJIeMeHtoB BekTopa :. trcri?--
gaHH B (8), nAe Q = X[*., . LlcnoareoaaHue o6osHaqeHl,ta y -j HoBJrt

KaqecrBe fle BbBoBer B .q&,IbHefiEeM HeAopa3JnreH&fi.

Iiycru npn HeroropoM sHardeH!{}t napailerpa r" cucreuu (Gi tlo -
Becruo ee peoeHne ! , a tarcme Marplrqa [Fr(t: d)]-r.Bu,rrcJlxu arle'-

MeHTb! BeKTOpa [pol{3Bo.qHu( no 
',",dv (ir) = - [r(?: i")]-' frG, v.l, (ro)

dY.

l{anouHru, uto k-fi gneMeHT Bermopa npoxsBo,qltD( no naparr:rTpy

yk paBeH aQ/dxr , ecJll,t l{HAexc napaMe'I'pa orruqeH or fi+l.ruu npeA-

ynpe[AeHls.BogMorHono poCTa nponsBo.q]cD( riO napailerp] npn nocTpce-

Hxu ill/urr{nr y(Q) uu 6ygeu HopMl{poBarb nporoBop}uer cBflaaB onpe -
AeneHxe oqepeAnono napaMerpa cngreMH c noltcl(oM MaKcnMaJIbHofi no a6-
coflorHofi BeJIrrIlHe rtpo]rgBo.uHoE. llpegaaputerbHo pacnonof,tlu srei,reHTu

dyr/dy* ' BKJmqss ay"/aty" = 1r B nopsAfte MoHoroHHoFo BospacraHt{f,

lHAer(ca L. Ilymn

l*:l 
= ,=Hi.. lfrl "- Y'= i''

B pesyautate Hopul{poBto,l npolr3Bo.$ltD( (I0) noay,nu:

l"-=+ /u!, ,o, x. = I.dx. dtr/ dt*

o.r



Tarnu o6pasou, au6paa yE B KaqecrBe napauerpa orcteuu (9) ,

uu 6ygeu pacnoranarb penexleu ! npn X. = i. r a rarre BenTopor'

npolrgBo.ufllD( ay/d1., a6comoluaf, BeJII{tflHa SJIeMeHtoB l(oroporo He

He npeBocxogr,tr I.
3aaeptaetcn etan au6opoM llarra E no napaMeTpy yr rl 38'rlFHl'l-

eM HaqaJlbHono npr6rareHxfl B MeroAe Hlptona AJIa peueHfffl cucrelu:
r(ri?.+E)=O. (!f)

llpn etom, napaAtr c] n di/dy. = ay/dy.(i.), Hil norpe6yetcn pe-

treHue $ , npe,quecrB1rcrqee i. Ilpn noMoulx f onpegernercfi sHaK IIIa-

ra IIO napalileTpy.1

scn(a.) = gcn1ft.), ft. = i. - i..
dilay. = ayldy.($.)

y.(i. + E ) = 7. *[q, .t,". .h",,],

Hpoue roro, ecrecrBeuHo lrcnoausoaare f u

HaqaJrbHoM npr6annetun peruenraa ( II) :

rAe

(12)

ai*di-z
dr, dx.

v-y
-,Et

v-v

-
Ea

di
dx.

c2=cl+cl=

l,lcr.mqeru[e cocraBJlf,er Brr.q, HaqaJrbHoro npu6mmenra npn BilIrcJreHr]l
Bropofi roqxil KprBon y(q):

Yr(i.+E)=i+n 9i- (13)
dx.

06ocHosaHHas {opuaJrsaqxn au6opa tuara no napailerpy f,Bnaercfi
.AOCTaTOqHO TpyAHOfi npo6,eUOft. O4narO BO MHOII{X CnJrr{ar( nOCTpOe-

Hre r(Q) uerogou Hrnrosa a coqeraHr{r{ c napailerplrsaIprefi or&sbrBasr-
cf, He cJIHrnKoM K oroMy r(ptrTl,turm. Hanpnuep, a6co.mtnyo BeJMqrHy rna-

na no ftaf,.qouy r{s fiapauerpoB Morno sagarb nocrof,HHofi, paBHofi Ej,
HaJroxl'rD oPpaHHqeHlre Ha g{cJlo uTepa4,rfi, neo6xo.qrumt .q,JIs .q,ocTfifenrf,
rpe6yer,rofi MaJloctn Hopuu I y**'- lll . Ecan onpaHxr{eH[e He BbInoJIHfi-

ercn, To BhrqrcJreHr,re HaqaJrbHoFo npn6anxenna no 4op'ryaan ( 12) u$A
(I3) soso6HoBnfiercf, c uraroM Hr, rAe, HanpnMep, E = Ej / Z. W-
noJIHr{B Aocraroffioe KoJrldqecrBo AeneHnfi Hr nonorailr MU nonlrqlM pe-
uenne ( II) sa rpe6yeuoe qlrcno HTeparS,rft ao r oo ) 1, TaK RaE c
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yileHHIIeHleM H. ynJ anaerca "npe4cxagarfle" peneuns (II). l(poue ro-
ro, noJlegHo t{epes o[pegeJreHHoe qrcro uaroB Dr nocrpoeHnfi y(e)
BogBpaqaTbcfi ft "oraroHHould' snaueaun E,. KonrpetHblfi Bap[aHT [aB-
ToMatr,l3al.u,rr,rn au60pa ulana no naparrerpy npnBeAeH B om[caHt,ll,! nporpalr-
uH gI8IEil{ Ha fi3blKe BASrC, peafi,l3yp"lefi o[Il{caHHyp npoqeA)rpy peue-
Hrs crtcreubl rpaHcqeHgeHTHbrx JrpaBHeHfifi c napanerpou [5].

B Kaqectie recroa 6uan nocrpoeHbr perueHr,rfi prla npr{Mepon.llep -
BHfi npnMep, paccMorpenHbrf a [3] r npegcraBnRer co6or c[creMy tas qe-
rHpex JpaBHeHnfi:

F, = xr(1-xr)c(rr)-tr, = o,
R 

" 
= Z2yr(L-vr)o(rr)€yr = 0,

F, = xr(1-rn)G(v.)+Yr-Y. = o,
l, = 22to(l-r.)G(yr)+yr€tr. = o,

xr = e, G(z) = "*(ffi").r.qB

HatrartHoil Torfiofi npocrpaHcrBeHHor Kpt{Bofi fiBrf,racb :

Xt=Ia=Yr=Yr=0 nptr Q=O'
llpraegeu 3Hat{eHnr Apyrlx napaMerpoar }mpaBJlaBuux ButlllcJurenb-

HHM npoqeccoM: no =2,\t = SrEf -E;=si=n;=o.5, Ei=or'
hmog rs nrepaqxfi no MeroAy Hlntona onpegerf,ncn ycaoaueu lly"+r

- f ll < Eo, Eo = 1o-r- 
Ha pilc.I-r,rso6paxeua saBrct{Mocra yr(Q) n r.(Q) . 3geco ctpe-

JIKaMI,| OTMetIeHO HanpaBneHne, cooTBeTcTByllqee nocneAoBaIeJlbHocTr BH-

r4{creH1ap roqe6 npocrpaHcrBeHgo4 Kp}rBofi. IIpr noc?poeHxr npai[rra

yi(d notpe6oaa,rocb AonoJmxteJrbHo olrlre.lrTb ctpcJncar.l't ]nilrcTxfl Kpn-

BoR, npoxo.q[xHe rplr.qE.
Bnopofi npruep 6ua aaar ns [6] no npe1rloreHrn aBropa orofi pa-

6oru:

r,, = 2arrlr."-b'yt - cn(1-rr-x.)2 + rnrl = o,

-bt, = ar.,1v"" 'yt*.t1{rT.)2+r.Y."-btyt-b1x' = o'
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t

O(yr<1, a-yr-V")Or

ar = 1OO, b, = 30, c, = 0.2, ra = 0.d.,
cr=15, Dz=2, b"=12, bl=-10.

Cucteuy Mor(Ho paccMarpr,tBarb Kax naparrerp[qecxoe SaABr{I{e KPtaBofi

y = y(y2 )r. Ranoe BHpaJieHI{e roropofi nerfto ycreHaBJlttBaJlocb n B

,qBrbHefiueM r4cnoJlbsoBaJlocb AJIf, CpaBHeHnf, C pacqeTaMH :

rr(v.) = (L'Y)/(t+y'd) ,

rr(r.) = -(b.x.+ln(bv1/v 2D /b r,

nAe

a = (2alyae-btxe + r,r)/c,r,

6 = ((2c2< ,)a + tr)/Zr"-

Kpoue roro, cucreMa onpeAenfler eqe o.u5o npegcraBneHre y(ya),
nge yr(r.) = (L-y)/(L - /d) , Ho ycnoBr'te 1-yr-y. ) o H€ BbtrloJl -
Hflercf,. Ha pnc.Z.qar{a saBnc}ruocte yr(q) r y.(e), e - trr. 3a na-
qa,rbHoe npu6affierne flepBofi Toqftl{ spoc8paHc8BeHHoil l(pDrBofi B3flTH

cne.qynqne aHatrennf,: 5r, = 0r00I, x. = 01994, x, = 0r0I. "0talon -
HHfi" Ear paaen 0102; 1o = 2, Dr = 5, Eo = I0-t.

Boaee nogpo6no pesyaararH perreHnf, paccr{orpeHHhlx npmepoB npx-
BeAeHH B [5].

3. 06 eQ4errlrBHocrr{ nplMeHeHl{a flapalrerpnsarp{x
K perreHlD HeJUHefiHDD( KpaeBEx salqaq

Mero,q llrnroHa c naparrerprsaq{efi.6uJr ycnelIIrto onpo6oaan Ha pe-
ureHnr ctacreM rtrna (4). H rarory BnAy nptrnogffTcf, rHonle KpeeBbre se-
AEqt{, cBflSaHHUe C naTeMaTl{qecftma xOAeJIXpOBAHXeil B MaI(pO KaTaJII,tse I
omcaHrre HefiHefiroD( Kore6alilfi n raft .qAJIee. Aatopou rtAef, naparrer -
prcal+{l,r 6u.na pea.rrsoBaHa BnepBHe nplr peEeH}lx KpaeBoR sqAgql{, cBf,-
3aHHofi C uOAeJrXpOBaHl,ler, B nreHotfiofi gJreKrpor.o(aHxre [?]:

o* =.* * CE(y) , f(y) = L/(L-y)2 ,-drt A-2

O Sr S1,
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jg tol = d'{ (o) = y(1) = 3r. 11; = 6,dr dr' dr

D = aoDat > O.

Kax orasarocb, AJIf, pe[reHr{s coorBerctBynqefi cucreMbr rpaHcqeHAeHT -
Hboc lpaBHeHt{R ( 4) , npeo6paeoaaxnofl nJmeM HcK,uctreHnfl naparrerpa a
r Bx,qy:

x = xo dS, xo = y(o),

AocraroqHo HcnonmoBarb npocrlm nrepa4rn. 3gect ar - nepBaa Ber-
rop-crpora uarprrp A.

Ilpoqeplpa Honrona npeAnonanaer Ha r(arAofi [repa4r]t perueHfle

crcreMH rflHeftHbD( arne6paruecRnx ypaBHeHnfti t{ s.qecb MH Mor€M croJr-
Knlmbcr c npo6neuofi pasMepHocrr cnc.TeuH. Hanpnuep, B Tex cJrJ raqx!
Kor.qa peEeHne .q{{4eperuiHarbHoft KpaeBofi 3q,qa4l xapaKreprcyelcn o6-
naollf,ult 6oarunx npa,EUeHToB, .q,ocraroqHo xopouaf, arrqpoKclMaq,ta sa-
,qaqr clrcteMofi TpaHcqeHAeHTHbD( lpaBHeHIlF AocTl,traetcfi 3a cqeT yBe -
Ju{qeHnfl urcaa pas6nerutf, otpesra no r r, cJleAoBarenbHor pasmepHoc-

Ttl CICTeMH.

llpnaegeu fipltuep, Korga Marprqa aro6nana cncrerH [Meer cnel$-
arbHHfi BltA, tlto nogBoJrfer AJIfi petreHxf, ame6pa,nuecrofi 3a,qau{ frc -
noJrbSoBSTb oroHoMl,lqHHe Me[o.qFr T!!na nponoHlol. Paccuolpru BHoBb

KpaeBlm sn,qaqy ttrna (I):

utr- *r dY +Qf(y)=o,f(y)=eY,r alr
O Sr 31,

-lL tol = 5(1) = 01
dr

rAe l[ = 0rI,2 A,JIa peueHxf, c naocrofi, +raxHAplrqecrofi rr c$ep]rtdec -
KOfi C}{MMerpt{mrn cooTBeTcTBeHHo. oopualrnoe npnBretreHue cnJlafiH-Kor-
norarpr[ c lrcnonbsoBaxneu ry6uvecxrx B-cnnafiHoB npxBo.qlT K cneAyx]-
qefi cucreMe rpaHcqeHleHrHto( JrpaBHexnn [ 2] :

F, = A,,,2[i t lr r3u. * QAr rnf(Yr) = o 
'
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F, = Aqrur-r + Ar rrtrr t Ar rror*, + QAt r4f(yr) = o '
L = 2 3,... N-1 ,

Fr = h,tutr-.r . h,.ur * Qk,.f(yn) = o.

3gecr

x, = Ar r6u, * ar,?oa I x11 = o'
xa = A, 15ut-, + Ar. ,aoa * Al ,?uta1 '

t=23r...,N-1 ,

Ar,. = 1, A,,l = -1 , A.r ,n=hl/2(tt*t), An,. =2/3, LrJ=t/3,
hr

A.,, = 1 -t'Ar,t
Aa 

ra

hu
I +-

2zL

= -Aar, - aarr'

(

ar r. = (xr+r - =r-r)(-... - tr-)/6,

l.,r=hf/(u 
^* 

r--.-' ) (r..r-r.-. ), 
^ 

r r?=irt2l-1/(r,* r-x.-. ) (r.*.-rr-1 ),

lrra = 1 - ArrS - Al ,7'

h,r = -\-rtr' h,2 = -(6 + zh-.u), h,r = hi-r'

.Il,lrs ygo6crsa Ha {oprl,rpoBaHl{e cerrtr no r HaJroreHhr onparulueruaR: h.=
= ha, \-. = h-, . Jlenxo BnAerb, rrTo Marp[qa f,I(o6naHa &r/otr,
LrJ = Ir2r...' I[! fiBJIf,ercf, TpexfllaroHaJlanofi. CaegoBareJlbHor H y
Marpnr$ B auua g.,reMeHTH Tp(x .qlaroHaJrefi He o6RsaHu 6uru nyaeauln,
It, Kpol,e roro, ganoJrHeHHbrM sBnf,ercfi ToJrbr(o tlocneAHxR BeKTop-cton-
6eq:

dEr

0
a
a2

B=
Etr-..

ah_,
4r-. 8tr-n dtr-,

4., 8n
il. fu.

aF2 a2 ?E 
2

4ar1 ar2 fu,

ah-, ah 4
€Ftr irFa itrtr

ut-, ot- r
0
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Pnc. I. 9rcaennoe pe[reHxe npxxepa I. Ilpr.r rltrftcrpoBannou e
t[{cno peoeHnfi AoxoAr{n .qo ceMn.
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tucao peuemfi Aoxo.uflt Ao Tpex.
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Baxnrn,t fiBJlflercf to o6ctogtelbcrBo, qto r,tcnorbsoBaHlte EIa na-
paueTpnsa4{}r HopM}rpoBr([ npouSBoAHbr( no napa.ireTpy eoxpaHaeT pa3-
pereHHocrb Marpr{rpt a.lne6patuecrofi ct{creMbl. B gaancuuocrr,r or ga.q,a-

nns QyxrIpara f(y) tl BeJrrqrHbr Q ata Marpr{qa pasMepHocrr ttxl[ Mo-
reT 6Emb rm6o rpexgnanoHarbHoft, nfi6o rpt.l A[anoHaJr]r 6y4yr nepece -
Karbcn ganoJlr{eHHHM k-M Benropou-cro;t6qou, coorBererBylotqr{M Q.

,[4a coxpaneH[f, flpneMneMofi annporcr{Maqxn (ecrr ocHoeaHne cqil-
farb, qro annporcr,rMar,s{a [Meer nopsAor( nax ul) B npoqecce nocrpoe-

ana 6r{ypraqxoHHoft Kpr'rBofi Q(ro), ro = }{o) 6uao npe,qycMorpeHo

cnyqeH[e cert]t B o6lacrm< pocra rpa.q]reHTa pe[reH[R. ConocraaaeHr4e

cror{HbrM}r peEeH[rMr{, Koropbre}rMeprMecro npr M= 0n M= I [I],
noKa3aJlo, qro eoBnaAeH[e qrcJleHHoro peuteHl,tfl c Tot*Gn B qeTBepToM

sHare norpe6osaro QopMxpoBaHl,rfi cernr c qr{cJroM pag6nenrrfi nopf,Axa
I00 n 6oaee c yBenr{qeHneM yo. IIpu orou t{trcJreHnHfi grcnepxMeHT ,16-

Hapyirln AocraroqHo xopouyrc o6ycaoarlenHocrb Marpuq alre6paruecxnx
cncreM c paaMepHocrun nopagrca I00.

Tarrau o6pasoM, B ToM cnJrqae, ftonAB Matptaqa Rro6rraHa r,rMeer

reHTot{HJrm ctpyl(rJrpy, npeAJlanaeMbrfi Bap[aHT Mero.qa Hnptona c napa -
Merp[3aq'refi nosBoJrf,er Ha)(oA]rrb perueHile Ha olHof r{repal.p{l{ sa qI{cJIo

aplt(p{ert,tqectttlx onepaq{fi rtopngra r (6es yqera sarpar H& BHrrlcJI€ -
Hl,te Berropa f(y)), B orrrnqile or rpy.q,oeMftocrn nopr.qra Nl, ecm
JreHTOqHaf CTpyKrypa He ] D{THBaeTCf,.

Aarop nupaxaer 6raroggpaoctr C.K.foAyHory sa BHlMaHre K pa -
6ore n opnaHtasaq{n ee o6cJn[AeHlR, a ratile WacrHxKaM ceu[Hapa
no.u pyKoBoAcrsou 0.C.3a8bfinoBa a l,lttcttttyte MareMarl{K}t t{ ceM}tHapa

noA pyroBoAcrsoi, B.C.UeIIJIeBa B l,lncnntyre xararlusa C0 AH CCCP, n.re
pa6ota .qornrrlHBaJlacb.
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