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gﬁg;gn;z};gzz pacmpenenenne BepoATHoCTEl! Ma cihepe S(Py);
ki ACIUA DTOTO ANpa IEPBHIi NuTerpanx » (3.19) cra-
TCA TpexmepHbiM. BepmeMmcsa i Ypasnenmio (3.19). JI
;‘g_}i}gﬂﬂ IIOHHTB, 9To CTaHﬂapTHHB aJII‘OIJHTMl:I MGT(;ﬂa MOI(;:
ne“"ﬂp.ﬂo pacnpo(:'rpanmo:rcn Ha Taxkme mnerpanbnme Ypas-
A, ecnm ocobeHHOCTH ANpa  BKINOYATH B Iuiof
llepexona Mopeaupyemoii uenn Maprosa. B RamHOM chll Os;:
g:(;PT;).wlcn Py caenyer TOEPeXOoNNTh Ha NOBEPXHOCTH cqg;pm
0/; TaKylo IeNb Ml M HasbBaeM «GiryimeHmen 1o cd
pam». Coornomenne (3.19) HEOOXOANMO JOmoTIHTE cneuyng:

IOIIM paBeHCTBOM: ; X
u(Po) = p(Py); PyeT, (3.21)

lj;nopoe O3HAYAET, 4TO AAPO MHTErpAIBLHOTO YpaBHenna o6-
balaerca B mywb, ecam mepBEL aprymenr P e=T. Taxum

o6pasom, mocre BBIXOAQ HA IPANUIy Ilenb Ciefyer oGopsars, -

pnGaBuB X omemxe Bex
HYHH
iy y $(P) ¢ COOTBETCTBYIONHM
Vi
ol ;::annume coubpaskenns UPHBOZIAT K HecMemienmoii pe-
mlayenam'gn OLCHKe DEeUIeHHA B Toqie Py, xoropan Hepea
» TAK KaK ¢ BepOATHOCTHIO 1 )
«Gmymmam
baM» He BEIXOfAT Ha rp : sl e iy
AHHIY 3a KOHEY;
po ¢ HOe YHCJO Imaros.
5 pasggzano C TeM, 4T0 HopMa JINTerpayILHOro  omepatropa
¥ HOCTTpHB&eMOM HaMi npocrpancrse Ly pawia 1. Hauee
ol ag;:;zu «(cé\r;u"l?aunym», HO peaimsyemyio omenry pe-
(3. H OIEHHM BeJHYHI
— Yy CMeIeHns.
DeAnonoRiIM, 9To pemremme samaun [lnpnxse mssecrio

:0;;11:1:11011 TouKe MmOMectsa I'.. Torga mus $ynrmnn u(;s
0 3ammcath cremymomee HHTETPANLHOE ypaBHEHTMe:

u (l‘) = ig/t. (I‘, l") u (l") dr’ + ® (l'), (322)
dye 2
e k(r,r') = mﬁr(l‘ ), ecam re T,
0, ecan re I,
Lo alel—r)Vilgeyar
@ (r) = [4n eethea Ir—v [sh (@ V3) , @CJH T %3[‘2%
u(r); oo ) ecln r = i‘z.)

, {
- o/
ST{}IECI}(: Z Il}.(l‘), 6,.(1 ) oﬁoﬁmelmaﬂ IIIIOTHOCTh, COUTBET-
yiomas ABHOMEpPIOMY bacripejienenio it
sline Sio): pen BepoaTuocTeil ma

42

TR TR RIS TR TR

(e
Yro6st ICCIEROBATH CcXOmMMOCTh psifma  Heiimama s

ypasmenus (3.22), Beramcanm mopmy omeparopa K B ecrecr-
BemmoM Jus mammoit aamawun mpocrpamcrse Lj. ITockonbky

np ¢ > 0-dVe/shld¥e) <1, 1o
‘” k(r, ')k (2, 2"y dr'dr’ <
D

< { &) ({ 8 (') dr”) i

BTy D

= 5. 8 (r)dr' <1 — v (e).

Dirg

,
3pech memonpaopano yciosue (2.1) m ror Qaxr, wro k(r',
r) =0 npu r’ = I'.. Orciofa moxysaem ;

1K, <1 —v(e) <. (3.24)

\

CaepoBarensio, coornomenme (3.24) oGecnewnBaer CXofH-
mocTs psia HeiimMama u, TeM CaMBIM, BO3BMOMHOCTD IIpUMerne-
mist meroga Monte-Kapmo past ypasuenna (3.22). Ewme pas
samernM, uto (3.22) mMeeT BHJ CONPMKEHHOTO IHTErpaib-
woro ypasmenus. Iooromy ans ouenxn u(Pg) MoKHO mpume-

HHTBH COOTHOLICHIIC

N
u(Py)=MEE=0(P)+ T Qe (Pu)  (3.25)

rne ¢(P,) — onpenexserca ma (3.23). 3nech {P,} — menn
MapkoBa, KOTOPYIO 1eJlecO00DAsHO ONPEeJIeNHTH CJHAeYIONIHM

ofpasom:
rolr) =8(r — Py) — mIOTHOCTh HAYAIBHOTO Ppacimpeele-

ans; r(r, r’) =6, (') — nmoTHOCTL mEpexofa W3 I B r';
p{r) — BeposTHOCTL OGpHIBA NeINH, ONpeyielseMas BLIpAKe-

unem:
0.7. r ¢ I‘Ev
r)=
p(r) 1, reT..
Kax ymxe ObuIo ykasamo, 9Ta Ilellb Ha3bIBAETCH «Gnym;;;n_n-
i d ¢
i-1
it =1 =TT
en 110 cepary. s Taxoit menn Qo =1,Q; = Qs s (da~1 Vc)’

di= d(P(), = 1, 2, 3 5.
Temepb MOIKHO BCHOMINTS, 9TO Mbl BPEMEHIO BBEJH Hepe-

anpnoe mpegmonoskenne: pemenne u(r) masecrmo B Ie. Opma-
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image8.jpeg
B namrem cityuae ecrecrsenno mpefmoxosnts, ato K< [L, -~
- L. Jlerxo moxasars, uro

" K, <§1}c]’) ‘éi | k5 (x', x) | dx.

Masecrno (cm., manpnmep, monorpagmio JI. B. Kamroposnua
m I. II. Axanosa, 1959), wro ecam lim ”K”OHL1<1’ TO pe-

menne cacremst (3.10) upencwanumr -i;;nou Heiimana:
o= 3 K", Kfi=f. (3.13)
n=0

Ilycrs meob6xopuno BrumcHuTh hyHKITHONAN
n had v
=@ =3 [omri@ = 3 (K", 1) (3.44)
i=l% n=g0

OT pemeHHs CHCTEMBI MHTerpadbHBIX ypasmemuit (3.10—
3.41). 3pech h — BekTOp-PYHKIMA ¢ OrpaHIIENHBIME KOM-
nomenramu. Hak m 3 m. 1, BBemem scmomoratessusiit cay-
vainplt BeKTop «BecoB» Q no Gopmynam:

& n
w_Ti (%) 0 ot Fi (B Xa)
e el g0, Bigl S Enst Ta). g4
To (xo) . 52—1 ? p(xﬂ-—l' xn) ( )
AHanormuHoO TOMY, KK 9TO JENAETCH JUIA OFIHOTO HITerpaiih-
10T0 ypABHEHHA (3.»1»), MOKHO IIOKA3aTh, 4TO

N n (@) X
n3 [)30,. h;(xh)]=(q>, h) = (1, ¢%).
=0 | i=1 . {

Papencrsy (3.9) coorseTcTByer ciefylomiee COOTHOIICIE:

% » ) N n
O (%) = hy (x) + M’g__}o [i§1 Qﬁi)h} (Xk)}- (3.16)

N § 3.2. Tlocrpoenne u 0GocHOBaHuE AJTOPHTMA
«Baykpanmii 1o cepamy» 3

JJIA PEIUEeHHs NepBoil KpaeBoii szinwm
1A ypaBHenus IeabMrosibua ‘

1. las orpanmuennoit obnacrm ‘D ¢ rpamumeir I' Tpox-
MepHOJ0 enxftuosa mpocrpancTBa X paccMoTpEM 3amawy

“*Au—cu=—g, uli=vyz, y, 2), (347)

9 1t o ats,
S e B—xi +ay’ + 9z’
Al 1 ymemuit g, p IpejmonaraeM, 4T0 OHH YHOBAETBO-
pAOT yCaoBHAM, 06eCcIeIHBAIOTIIM HeobxouMyl0 HaM B
JRIbHEHITEM TVIJ[KOCTh POIIeHIT.
Hacrosngiit maparpad NOCBAIIER BOMPOCAM TOCTPOOHILT
u ofocuopanna Merona Monre-apmo st OlleHKH pemiends
sajaun (3.17) B mpom3BONBHOIL TOUKE Py= D. {na pemenust

EEVIOLT

¢=0. Ornocarelibno (HopMBl Tpa-

Au=0, ulr=1¥z, y, 2) (3.18)

6o mpepnomen Jix. Bpaymom (1953) m sarem 000CHOBAaH
M. Mioomzepon (1956) anropmrm «Gayscpamimit 110 cepamy,
OCHOBAHHBIH HA TPECTABIEHHN DeIIenis HCXOJHOH 3ajaTi

- B TpomsBoNbHOil Touke P & D mmTerpajoM o mepe Bunepa.

0606mun mporece «OIiysKIanuit 1o cepam» ma ciydait
ypasmenns L'embMronsna. st dTOro NCMOMB3YEM CUONHAIE-
Hoe mETerpambuoe ypasueunme Dpexromrma 2-r0 POfid G BbI-
POVSICHHEIM sIPOM, (POPMA KOTOPOTO OMpeNeNseTcs «fmapo-
Boiiy (ymxmmeit I'pupma 3ajadn (3.17). OGosmaunm ' 1epes
G(r, Py) dyuxumo I'puma omepatopa A — ¢ It Imapa pa-
nnyca do ¢ memrpom B Toure Po. Torma pemrenme sajatu

(3.17) B Touxe Py MO0 IpPeACTaBATL B BHJE

. 96 (r, Py ,
u(Py) = s(i@) —— Irlsdou (s)ds -+
+ | ewryewa (3.19)
[r—Po|<dy
e ¢ (¢, y = Bl 1r= R VE]

s r—P_1sh (2 V)
B (=R (B V) g0
_"ﬁl i ﬁl e DG - 28

o irl=dy — or |Itl=dy ~ - 4nd2sh (a; V)’
do = d(Py). Tepsriit urterpax s (3.19) — s10 mETerpam 1o
mosepxnoctii - cepst  S(Pg), BTOpOit — MmO BeemMy Imapy
lr — Pol < d,. 1Y

Coornomernne (3.19) Mo)xHo paccMaTpHBATH KAk COMpS-
skennoe (COOTBETCTBEHHO NPHEATON B TeOpnH MeroxoB Mom-
te-Kapmo Tepmumonornn) mmrerpansmoe ypasmenme ODpen-
roabMa 2-T0 pofa ¢ 06OOINENHBIM SAPOM, IIPENCTABIAIONIHA

rcam era e
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Tounoii onenxu q(Po, &) MOXKUO HCIOMB3OBATH OMEMKH ITOT-
noct f(r) pacipejieNeHusi CpejiHero wHCIA IEHTPOB cep
S(P,) B6mmam rpammisr. OGozmaumm 4gepe3 I paccTosmue o
rpauunsl. Coobpaskenns momobms TOKAa3bIBAIOT, YTO ILJIOT-
nocts f(z) pacupenenenna cpefmero - wmcia IEHTPOB cep
10 Z ¢ TOYHOCTHIO 0 MOCTOSHHOTO MHOKUTEIA JOJIKIA OLITH
Gnnsxoit k z~!. Orciona BHITeKaeT cooTHOmMeHIe

q(Po, &) <cllnel, xoropomy B cuegyromem naparpadge
MbL IpuniafiuM Golee TOYHBIA CMBICA HA OCHOBE TEODIH BOC-
CTaHOBIeHHsd, H3ydJawolleii CBoOicTBA IOCTIeTOBATENLHOCTEH
CYMM HE3aBHCHMBIX CIAyJaiiHbIX BeJIHIHH.

§ 2.3. Cpennee uncao maron
«Oay:xpanuA no cdepam» a0 momaTAHHA
B €-OKPECTHOCTH INIOCKOCTH

1. Ilycts D — moxynpocTpaHCTBO, OrpammYeniioe  ILIO-
croctpio I'. O6osnaunm d, = d(P,), rue {P,} — neus «Gaysx-
nannsg mo cgepam», HaunHawIasgca B Touke P = P,. Bemu-
iy Ind, MOKHO NpefCTaBETH CIEYIOIEM obpasom:

1nd,,=1n(d0H dd’* ):lndo—l—Zhl( i ) (2.2)
k

r=1 %p—1 e dy_q

JIlia  moockoit rpannmmsr  Benmummsr In (dy/d\-1), oueBmmHO,
He3aBHCHMBI II OJIHIAKOBO paclipe/ielielbl; HANPIMED, B TPeX-
MepHOM cJjIydae’'

dh = dh—l s 2(1,,, (2.3)

Tie o — He3aBHCHMBIe CHyJaiiHBIe BENNYNHEI, PaBHOMEPIIO
pacnpenenenusie B nuarepsaze (0,1). @opmyana (2.3) cie-
AYeT 13 TOro, 4TO NPOEKIHA KOHEYHOH TOYKM HM30TPOIHOIO
CAUINNTHOTO BeKTOpAa HA (PMKCHPOBAHHYI0 OCh B TPEXMEePHOM
ciydae pacupefiejiena pPaBHOMEPHO B COOTBETCTBYIOI[EM IHII-
Tepsaine (cm., manpumep, @emrep, 1967, c. 48).

TpeGyemste mam pesymnbTaThl Teopum BOCCTATIOBIENTs
(car., manpnmep, Koxe, Cmur, 1967) cofiepKaTca B CIEHyIo-
IOIX yTBEPIKIeHHsX. ;

Jemma 1. Hycrv {n} — nocaedosareavnocrs nesasu-
CUMNBLT, 00UNAK060 pacnpedeseHnbly CAYUAUHBIZ GeAUNUN C
naremaruueckum oxcudanuen p <0, u

o
n

Ng= min {n: b 1]h<y}, y<<O.
k=1

i g

Toezda cnpaeec’?./tueo cxzeaylowee aACuUMRTOTUYECKOE COOTHO-

uleHue:

jlf[Nyz-%—l—o(|y|) opu — — oo. (2.4)

O6osmaunn wepes H(y) cpegmee uwmeno smavenmit n, oy
n

KOTOPBIX BHITIOJNIHAETCA HEPaBEHCTBO hzlnk > y. llpuasaro na-

seiath H(y) pynximeit BoccTanoBienns.

Jdemma 2. Ilyere mm<a<+to, p=Mn<0 u
M exp (— enp) <+ oo das neroropozo ¢>0. Tozda npu
Yy <0 npouseodnas H(y) cywecrsyer uylim H'(y) == |pl|-".

——00
3amernm, uto Pyuxuuo H'(y) o6biuH0 HA3HIBAIT IUIOT-
HOCTBIO BOCCTAHOBJICHHA. ;
2. Jlanee ompenendioTcsa MaTeMATHUECKHe ORHIAHUA CIy-
vaiitnsix pemmann Ny") = In (dry1/dy) nna pazmmuamoro umesa
U3MepeHHit m W WX AacHMOTOTHKa Tipm m — o. Byger
HmpoBepeHo Taikike BHINOAHEHHE YCIOBHII JeMMBl 2 s Be-
g .
Jlemma 3.
noAYynpocT pamncreo,
naockocrvro. Tozda

d
M(n™) =M (m—’;f-

(Mwanep, 1956). IHycre D — m-wmepuoe
oepanuvennoe (m — 1)-mepnoii eaunep-

m)=ln2+1|3(m2_1)—: ,_

—Pp(m—1)<O, (2.5)
rae P (z)= &ndly, z>0; I'(z) — eamma-pynryus.

B uacrnocru,

d d
M(ln R lm= 2) = —1In2, M(lu Ls

m = 3) =

h Rk
=1In2—1,
d m—z‘ 1
M g 2B e — He‘IeTII..) b 4. (2".6)
( T \m>3 j=§;l ]
2
d m—2
M (1 Zet2 m — }queTH.> N N E _1_
, ‘?k mZ>=4 J

T
|3





image10.jpeg
s ckasanmoro scmo, 4T0 BepOATHOCTHOE peleHme 1e-
ItOTOPEIX KPAaeBBIX 33/1a¥ MOKHO CBABATH ¢ Wemblo Mapxosa,
KoTOpylo Mbl Oy/ieM Ha3bIBaTh «GIyMKOaHHeM II0 cepam»
(nHave ee masmBaOT TamKe «chepraeckuM mporeccomy ).
Bnepssie Takoii mpomecc sser, no-supuMomy, . Bpaym
AN pemeHuA safaun Jlnpuxie mus ypaBmenus Jlamiaca,
B crathe (Miomnep, 1956) moppoGro MCCIIe/[yIOTCSI CBOlicTBA
upouecca «Oaysxnanua 1o cdepamy Ha. ocHOBe HEKOTOPHIX
CBOIICTB BHHEPOBCKOTO IIpoIecca.

Ha mepsbii Barnsm wasmercs, uro BEPOATHOCTHOE ]@Q-
IIeINe KpaeBbIX 3a1aY A ypaBHeHuA AU — cu= — g Helb-
3" NOCTPOMTH, IONB3YACh TONBKO «GAYKIAaHHEM II0 ce-
pax», Tar kax seipazkenne (1.19) sasmcmr or moBememms
BUHEPOBCKOIl TpaekTopmnm BHEYTpu cep. Ommaxo 5T Boe-
TAKH  OKA3ANOCL  BO3MOJKHBIM GJNArofapd  MCIIOMB30BAINIO
«qactirioro  ocpepmenns»  (Ememos, Muxaiinos, 1969;
I{ponGepr, 1976) n cmenuampmbIx HMHTErPabHBIX ypaBHEHTIT
sToporo popa (Exenos, Muxaitnos, 1973). IToaTomy B mammoit
IVIaBe pPACCMATPHBACTCS HENMOCPENICTBOHHO 1IPONECC «OuIyIk-

Ramus 1o cepanm», KOTOPHI 3MAINTENBHO npomie BHHEPOB-
CKOTO,

§ 2.2. Onpepenenne n mpocreiimne cBoiicTBa
«OmyRpaHna mo cepam»

Beenem cienyommne o6osnavenis:

D’ — samsikanne o6nacrm D;

d(P) — paccrosnme or Touk:m P mo rpaunnsr I'(D) o0-
nacta I

I'. — ¢ — oxpecTHOCTD
d(P) < e}

S(P)={QeD’:|Q—P|=d(P)} — maxcumampuass 113
cep ¢ mentpoM B Touke P, memmkom Jsemammx B D’

B nponecce «Gmyskpanms mo cepam» ouepesas Towka
Py.1 BBHIGUpaeTCA PABIOMEDHO TIO ITOBEPXHOCTH cepst S(P,);
1npouecc oGpeIBaeTcs1, ecam Touka momagaer B .

OGosmawnmm wepes s(P, e) — moBepxmocTh TOf wacTH
ceprr S(P), xoropas npmumammemnr muojikectsy I.. Ilpo-
sefieM cepy S. pagmyca € ¢ MEHTPOM B TOUKe Q racammsa
rpasnusl I' cepoit S(P) (puc. 1). Toraa mwromanms uacri
cheprr S(P), nepnxom nesxameit muytpn S, paBoa  mel
Orcroma moxywaem cuaenyomyo onenxy crusy s BEPOAT-

rpannner - I;  I.={(PeD’;

At

S AN

A el s s e e

T, | BB T e e

S————

S —

S ——

HOCTIH TIOTAJIARUsA  odepe-
poii Tourkn B I
S (P, e) TE o
4nd® (P) © 4nd®(P) T

2

&2

472
"Imax

—v(e), (24)

—

The dinax — TOUHASE BEPXHAM
rpannma pagmycos  cdep,
nmeJanKonM Jeykauyix B D,
Iapum  Temeph TOTHOE
ornpesieenne mpouecca
«bmymasus 1o - cgepamy.

Bapmagnm  1mens Mapkoa Puc. 1. Wmmoctpanus OCHOBEEIX

3 - O reoMeTpHIeCKnX OOHATHM, CBSA-
{P.) cxepyiommu xapare 3aHHBIX ¢ «OnymanmeM 1o cde-
pucturamm:  ro(x) = 8(r — ponas,

— Py) — IJIOTHOCTHh HAYalh-

Horo pacupeneicnusa (T. e. Imemb «BBEIXOUTY N3 TOYKRH Py);
r(r, r”) = 6r(r’) — nmoTHOCTH Mepexoyia M3 T B I’, MpeACTAB-
asiomast co6oii 0600IEHHYI0 TPEXMEpPHYI0 TUIOTHOCTh paB-
HOMEDHOIO pacupefenennss BeposrHocrelt ma cdepe S(r);
p(r)— BepoaTHOCTH 0OpBIBa I(ENN, ONpeNeNseMAasi BHIPasKe-
HHeM:

0, reT,,

p(r) 1, reT..

Kar yxe Opulo yKasamo, 5Ta Ienb Ha3bBaeTca «OIyKma-
muem 1o cdepam». Ee moxmo, owesmjmo, samicath clefy-
wmaM obpasom: P,=P, |+ 0.d(P,-;), n=1, 2, ..., rue
®, — TOCJEe0BATEILIIOCTh HE3AaBHCUMBIX H30TPOIHBIX BEK-
TOPOB efuuMunoil juinel. HeTpyamo saMmeTnth, 9TO BeEpo-
artHocts pi(r) o06pbiBa Iemu TOCAe OYEPEHOro Iepexoja
paBia BEpPOATHOCTH HeIOCPe/ICTBEHHOT0 ITONAJAHNA U3 TOU:
xn v B I'. u ypopmersopser. nepasencrsy py(r) =v(e). Or-
clojla HaXommM, 4TO cpefnee umcao mnepexomon (P, &),
oupejengioniee cpexinee BpeMa pacueroB na IBM, me mpe-
Bocxonut v=1(g).

B paGore (Miwomrep, 1956) noxasamo, uto Tpaexropns

«Oatywmanus 1o cgepam» ¢ BeposTHocThbio 1 cxomuTes Kt

rpammie obxacri. CiemoBarenapbno, s IoJdydenus 0ojee

23
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IBa wiena YHOPANOYEHHOr0 pANa NPEACTABIAIOT coGOM mo-
BBIE 3HATEHHA O, Gy.

Taxmm o6pasom, ¢ Toumoctsio JI0 IOCTOAHHOTO MHOMKII-
Tena (mopapka 20) Cpefiuee YHCIO omepanmii, HeoGXoimoe
Anst BeiGopa smawennm p, amecs MOKHO - OLIEHHBATH BT
noit ¢. IlpuBemennsiit anropuT™ sQexTHBeH TOMBKO s jo-
CTaTOYHO MAJNBIX ad, Tak Kak g — oo npu ad — oo, Ilas Gomp-
X ad CUpaBeANNBO HepaBeHCTBO

sha(d— z)

® Shad  STexp(—az),

T MOJICIIPOBAHME - 1ieTecooGpPasio NPOBORHTD ¢ TIOMOIIBI0
OnHOM M3 Mommuraimit Meronia Heiimama:

) BEGnpaercs snavenme Mo CIAYUAiHONE BeMmIAREL ne
wroTHOCTEI0 Z exp(—az), 0 <z <d, n sEavenme o;

2) ecan

_sha(d—n
RS 551 ad ) exp (av,),

TO To UPHHIMAGTCA 3a BHAYONNE CIYYaifHoil BemTIHEL n,
pacupenenennoii ¢ miormoctsio (3.46), mmave cmoma BHITION-
Hserea 1) n 1. ;.

Cpennee wncio 1po6 3piech paBHO

— [ 1—ad/sh(ad) 71-1
o [1 —ae=d (3 - 1/a)] .

¢~ 1 npu ad - o, 1, e, npa Gonpmnx ad manmett auropuT™M
nocratouno sfgexrnnen.
Ecan B nmexogmonm mudepennuannEoM ypasmemmn moMo-

HATh ¢ =0, To MBI moxywnM samauy Hupuxne nus ypasme-
1— z/d
mis Iyaccoma. B atom cygae fo(z) = G—W(Tw, I<z<d.

Honosmus y = z/d, maiigem
foly) = 6y(1 — y).ﬁp <y<t. (3.49)

Bsipaskenne (3.49) COOTBOTCTBYET PACHIPeNIe e HAI0 BTOPOI 0~
DAKOBOH CTATHCTHKH I3 TPeX BHIOOPOYHBIX BHATEHMI ciy-
TaiiHOil BeNMUMHE, paBHOMEpHO pacnpepienennoii B mHTEp-
paxe [0,1].

IIpir mpaxtmyeckoit peasmsamm anroparMa merofa Mom-
te-Kapimo i pemenns YPaBHEHHil OINIANTHICCKOrO THIIA
YROOHEe NCIOMb30#ATL [E KOMKDOTHHe 3HATemms 6 o,
A HATIPABJIAIOINE,,KOCHAYCH d, b, ¢, T. e. rocmEycH yrios

T T A ROty

(

s
MeKIy elWHHYHBIM BeKTopoM (0, V) 1 KoopamHATHRIMI OCA- '
MH Z, ¥, 2. Jlus MopenupoBanusa @, b, ¢ MOJKHO IPEAJIORATH

CJICYIOI{UIT QJrOPHTM:
p=1-2Xay;
A:g=1-2Xays n=1-2Xag;
g==E8+n% ecmnm ¢<1, 10
a=p; b=EXV{U—p/g; c¢=nXV{T=p/g;
B NPOTHBHOM cCly4Yae CHOBA BeImojusiercs IyHKT A. 3pecn

o, o2, 0t3 — BHIOOPOYHEBIE 3HAYCHMSA c:[yqaﬁn[%ﬁi]nennwnnm o,y
7 -
unrepsane [0,1].
aBHOMEDHO paclpeieleHHoil B :
5 Ilpn omenxe IPOMBBOJHEIX IOTEHIANA METOJOM Monre:
HKapmo meo6xofnMo MOAEINPOBATH CIYyYAHYI0 BEJMYHAY 1),
pacupesieIeHHYI0 ¢ INIOTHOCTHIO

aé—|r—PP
fn(r)=Tlr_P—l‘r, |r—P]<d.

ITepexona 1 MoAAPHOIL cHCTEME KOOP/UIIAT C IEHTPOM B TOY-
xe P u penas sameny y = |r — P|/d, uaiieM mrormoctsh

Hily) =41 —y3)/3, O0<y<A1.

Ucnonsays aemmy us § 2 paGorst Muxaiimosa (1970), nm?
9TOM INIOTHOCTH JIErKo IOJNYYHTh MOAENIPYIOmyo (opmyiy:

Fp
n=o7 .
§ 3.5. Pemenne onHoii xpaesoii 3afaun

JUIA METarapMoHHYeCKOro ypaBHeHI
Metonom Monre-Kapao

Baepem oneparop ycpeueHHs
N(u)=Nu(r)= S u(z)dsy, ze R™,

S(xo,r)
M PacCMOTPHM BCIOMoTaTelbHoe ypaBHeHnne
L(u) — A =0, (3.50)

rie L — npomsBoibHbLA JUHEHEHIT onepaTop, A — KolcTanTa.
IIpennonoxum, uto omeparopst N(u) u L(u) nepecranopounsi,

TOT/IA, 2

L(N(u)) —AN(u) =0,
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ORa3aTLCA CIAHIIKOM SATPYAHHTENbIILIM. OJIIIEII(O B DTOM cCly-

Tae MOKET CYINecTBOBATL yA0OHAA VIS 9HCICNHOTO MONCIHII-
poBanus opmyna Boma

E=ola, ag ..., o). (3.44)

B orom maparpade npusopmsres anmroparmsr wicmemimoro
MOREJNPOBANMA  CYUAINBIX BENNTHH, HCHONL3YEMBIX NpIL
lfocTpoenni axropntmos Merofa Moure-Kapio pua pememns
KpaeBBIX 3aJia4 JUIA ypaBHEHMs 3LIMITHIECKOro Thnna. Bee
OLI OCHOBANEL HA NpnMmeHeHHn gopmyn supa (3.44).

Panee Gbuto 1oxasamo, 4ro mmTerpan, BEIpaKATONTIIL
dyuxmpo @(r) npu r&T,, MoxkHO onemmBaTH IO OTHOMY

cnygaiinomy yany (cm. (3.23)), pacnpepmemenmomy ¢ miror-
HOCTBIO

G(p,d)p. — L h{@—1p])¥0)
(p., )-FR 4nlp|_sh(dVE)FR’

rie Fr= | G(p,d)dadyds = L. (— L_Jr—‘—_)
a2t y2422<a? Ve h(dVe) Ve

lpl = Ir — ¢’|. Tlocne mepexoma x HOJIAPHOIL cUCTeMe Koop-

JIUHAT IOJIYIIM :

1 sin@z-shf(d—2) Vel
28 2 Fpsh(@ye) ’

0<P<2m, 0<0<aq, z<d.

o0, (z) = (3.45)

Beipaskenme (3.45) npemcraBiser COBMECTHYIO TLTOTHOCTD
PACHPeNEIeHIA HEe3aBICHMBIX CAydJailuniXx Benmmunn p, 0, 1,
npnieM fp,0,4(2) = fp (2)-fo-fy-

Paccmorpum orpennio

__czsh [(d—z) Vel o ,
fo(z) = W (Ved) —Vid' (3.46)

Crenan sameny mepememmbix y = z/d w obozmauns V¢ we-
pes a, 6ymem nMern

_ (ad)®ysh[d-a (1 —p)] L
Io(¥) = sh (ad) — ad : x

9

N .

Pasaomnm gynxmuio f,(y) B cremennsrit psy m mpeoGpasyen
ero Tak, 9To0bl om TipesicTaBIAN  co0oif opMymy 10O
IUIOTHOCTH BEPOSTHOCTH:

-

O\
T4 )
/

T T Grr y— .

(

2,2 2 .
o (1) = s & (20 -+ D) @n 4 3)y (L —ymh
S —a =0

(a(l)zn+1 (3'47)
2n -+ 3)V

osy<1.

Jlerro 7T0Ka3aTh, 9TO
S a*d’ (ad)?m+1 1
2 sh(ad) —ad (20 +3)1

n=0

1
( (2n 4+ 2)(2n 4 3)y (1 — y)* ! dy =1 npu mwoboMm n.
0
Cayuaifuas BEJIUIHA C INIOTHOCTEHIO (3.47) mopemmpyer-
cs1 B [[Ba HTANA:
1) CcOOTBETCTBENHO BEPOATHOCTSIM

[a2d?/(sh ad — ad)](ad)?**'/(2n + 3)!

BHIOLpaercs IOMep 71; cpefiee 49HCIO opob ua IepPBOM HTAMe
paBHO CyMMe psjia

o2d® N (ad) 2t _ 4 ad(ch(ed) —1) 4,
q=sh'ad—ad=,§)(2k-}—3)l(k )=3—had—1 '

2) Mopjeiampyercs Cryuyaiiag BeAMTIHA T ¢ IIOTHOCTHIO
o (2) = (21 + 2) (2n 4 3) x (1 — x)2n+i, (3.48)

IIpejpraraercss CHeMYIONIMIL aJTOPUTM. W3 Tteopnn mopspKo-

BBIX CTATHCTHI M3BECTHO, WTO eCHIl B3ITH M  BHGOPOUIIX

BUAMEHINL O, 02y - .., Om CIYUAINNOIl BEJMUIILL O, PaABIO-

MepIo pacnpejielenioii B HHTEPBaNe [Q.1], I paccTaBnTh HX

* ]

B MOPSAJIKE BO3PACTANIS: Oy, Oy, -+ Omy TO MIOTHOCTL PAC-
i — ym—h -

npefielieHns O HMeeT BIJL cp2t—1(1 — z)™*. Orcropa momry

*

yaeM, UTO MOIRHO TONOIKITH Nm= Oy, M = 2n + 3, 1 M. pac-

upejeseno ¢ INIOTHOCTHIO (3.48). Herpynmo 3aMeTurbh, 'T0

BHIGOp BHAUEHINI 1), MOMKHO NDON3BOMITH B ONIOM I{KIE C

peIGopom 3uavenist n. Jlma proro ma 1epBoM Liare BpIOUpa-
*

JOTCST O3 M Gy, COOTBETCTBYIOH[e m = 3. 3areM TpH KK~

JOM YBEJMUCHNII 72 HAa eJUINAINY BHIONPAIOTCS 3NMATEHIA 01,

* *
Olg; YIOPSILOUIBAKTCA BEJIIIINBL &, &2, Oy, Qgy epBbie
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X((d~lr’—r|)ch[(d-—]r’—rl)'l/? ach(27/7)
Cooshl@— | —r) Ve —sh(dV?))d"

' 3.40)
ecan ke r < Iy, 1o M:O.H : ]
. (339), Haﬁnem Jo OIIG’Kl‘ﬂBHB ‘G)TII BBIPaYKenu:a

au (P, o
-T“),c=°‘0=M n2=o'_;-(p(Pn)0n =

N dion (4, 1/6) sya |
i._z,, Vesh (dii V) ) le=ey + Qn (Pn) :

e=cq

(3.41)

3necn (P,) ompenersercs Buipasxennenm (3.40) n
"2‘ d;ch (4, ¥7)
S Vesh(e,V0)

Jlerx
cymégrzzxszl:;b’ YTO BBIYMCIEHHS IPOHBBOJHBIX He \Tpeﬁymr
qncaa  Jom
onepanait, MONONHUTEJNBHBIX apHPMeTagecKix
2. B macr
MCTO/{0B Monggf?(e;;hgna;:;xe pedb moiffer o mpumenemmn
b R BOCCTaHOLJ!
s A, CACHHSA  1IeH3H
Img i;((%;[))o: sazaun (3.17) mn (3.18), ecmn nanec]:fxzec?mx'
B 'Iac'm:) c HEKOTOPHIX TouKax oGmactu Dk =1, 2 r mei-
-1ty xoaq;&)‘:[, TAKHMH HEH3BOCTHHLIMHE napanel’p’am;a“ﬂo;n ;
pur (I'ymmunu:;enﬁ ¢, TapaMeTpHI IPaBOi YacTH g u rpann)::
TAHOBKE MOMHO 1T ;‘ron Monre-Kapio 5 PaMKax Takoi 1oc-
oT pemenns 1o % PUMEHATS JUISL BBITHCIEHHS IIPOMBBOIHEIX
ool g o e ICKOMBIM HapaMerpaM. 3aMeTHM, 9To omemd-
pemennus, T. ‘I; I:Ifc?gime MOJKHO OJ{HOBPEMEHHO ¢ OLieHKoir
) T. €. 30BaTh
Tpaexropmmy. v OMVIH I Te iKe «BHGOpOumbIE
Tycrs man '
{ 3a/IaUBl 3HAYCHHSA
eIIeHus 3 d
HEKOTODEIX T - D amaun (3.17) s
5 l')lepeao‘gmx Py k=1, 2, ..., m, o6osmaumy mx wepes
— BEKTOD HENBBECTHHIX NapaMeéTpos, T 5
) , T. C.

=0 mpun=0.

i == ( e =
> a1, N On). Iachmplm CHCTeMY ypaBHeHIrii uu(z)
Uy, It 11 21 ceey M. lIaJmee, TycTh HaM H3BECTHO Heroro
poe IIpllGJ’l DKeHnie = (00 ceey G0), qnaTasgs I Oenx
HOK I > 1 ) n) Borum a 3 oovenx

"Tacreit nocienmero
C YDaBHEeHHs BejH 0
T PUSTORI) § anny w,(2°), npagenm x

6uk(;2‘= G- (), k=1,2, ... m

]

e 8un(®) = un(Z) — un(Z0). Pagnomun pynxmmo ux(2) B
pan Teitopa B TOIKE 3 = 30 u, or6pocHB WIEHEI, COflepIKa-
mue IPONBBOJHEIG BHIIE HEPBOTO HOpAIKA, HOXyJaeM JHHE-

apH30BAHLYI0 CHCTEMY:
kid -~

> ay,b0i=un— ua (),
=1

3pech aiy, = du,/do; B TOUKE (og,- ) ug).

Crcrema (3.42) — cncrema NHHOHHEIX ypaBHEHHit OTHO-
cHTenpHo HemspecTHHIX 00;, IpHIeM OHA Gyper mepeornpejie-
semoit, ecim m > n. B aroM ciydae pemenne MOJKHO TIONY-
QITH METOJOM HANMCIBUINX KBAJPaTOB, MCIONL3YA BECA, SO-
OTBETCTBYIOI[HE roumoctn mamepemuil. Leam cucrema (3.42)
ILI0XO OmpeJieliena, T0 ee Pellemie CHILHO 3aBHCHT oT omim-
Gox mamepemuil. B TAKAX CIYIaIX MO0 HCIOIb30BATH Ka-
KoI-60 MeTO)| PeryiApHIAIHN, e eCThb AIPMOPHAA Ui
gopManHsa o DENIeHuH, HAIpHMep, CTATHCTIHYECKOr0 Xapax-
Tepa.
B saxmouvenme orMernM, uT0 9uy/80(20), un(Z°) mommo
OMEHHBATH U0 OFHAM M TeM jKe TPAeKTOPHSIM, LPWIeM BEI-
qmcTeHHe TPOMABOJHBIX IOUTH He TpeGyer JOMOMHATENbHEIX
sarpar spemerct 9BM.

(3.42)

k=1,m.

§ 3.4. Mopennposanne.
HeKOTOPHIX CIYYAiiHBIX BEMHIMH

1. B pacuerax IO METO[y ' CTATHCTAIECKUX HenBITARNI |

{merton, Monte-Kapmo) He0o0X0fEMO MOfeINPOBATH cuyvai-
HEle BONHYHHBL C 3aJaHHBIMII 3aKOMAMA PacIpejie e JIBT
PTOrO OGHIYHO MCIOMB3YIOTCA TPeofpasoBamisl Haf ORUOi I
HECKOIbLKUMH = HEe3aBHCHMBIMH  CIYTAiiHBIMIL  BEJITHHAMIL,
KaUKIAs H3 KOTOPHIX PABHOMEDHO pacipefielena B IATEpBale
[0,4]. Crampapribie cIyvYailHbiCc BEJITHIEL GymeMm oGo3na-
wath o (¢ mjexcamu win 6es mux).
Ilycrs 3ajama TNIOTHOCTH PACIpesieleniit BepoaTHOCTeIl
f(z), m F(z) — cooTseTcTByIOIas eii (Pymxuma pacmpejerne-
A, V3BecTHo, UT0 chyvaiinas BeJmuiHa
E=F"a) (3.43)
saxonty ¢ mroruoctsio (). B Tox cayTasx,

pacrpejejiena 1o
uepes plieMeHTap-

xorma ymxumaa F-'(a) He BHIpAKACTCA
Hble, MOJEJHpPOBAHNE C LOMOIIbX
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o gopmyast (3.43) mosxer-
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fot) = B =1r =P ) Ir— P, ] <d,
) d3r—p |3
ol o
B npaxTnueckmrx 3aladax, Kak NPaBHIO, HEOGXOMMMO OTeHI-
BATL BCe TPH IIPOHM3BOJHEIC: Iio z, ¥, z. Eciu xawecrso aj-
ropn’rma OoneHnBaTL 110 BeJINYuge CYMMBEI mlcnepcnﬁ 0]{3110]{

coomercmyxomnx HHTErpajgos, To ne.necoo6paano HCIT0JIbL30~
BaTh Takymo INIOTHOCTh:

5 2 2 /- /2_dg_,r_Po’3
HORSHOESHE) ek

,l‘—-Po,<do, (xf+yf+zf)l/2=|r—Po'.

Wnrerpansi, crosnpre O/l 3HAKOM MAaTeMaTHYecKoro oxmma-
mua B (3.34), Mommo Tawxe OLEHUBATL L0 ONHOMY Ciyuaii-
HOMy «yamy», pacnpeperennomy c INIOTHOCTHIO
f('l.)~di—lr_Pi,_ :
r—Pi

Anxropurmst MONEJNPOBANNA CHYTAHHBIX BEXAIUH ¢ 1170TIO-
crami (3.35), (3.36) PaCCMOTDEHBI B cilefiyomenm naparpade.

Hpu pemenun psna MPaKTAYECKHX 3aj[a¥ I ocobernmo npn
pemennn o6patusix asjiaw s SVUIMITN .CCKAX yPARHEHIIT
T0JIE3HO OUEHHBATH IPON3BOLHEIE OT pemtenna 3amawn (3.17)
L0 mapaMeTpy ¢ B Touke Po =Ry = (zy, yo, z). JHanee
byner nocrpoen aJTOPUTM MeToxa Moure-Kapio JJISI OLleHKIT
TIPONBBOAHOIT 110 ¢ B Touke R, — (zo, Yo, 20) mpu ¢ = Co OT
penrcuus 3amaun

Au—cu=—g(z, y, 2), uly = ylz, y, 2),

(3.36)

(3.37)

rae g, v u I' ynosnersopsiior TPHBEJIENHbIM BHILE YCIOBHSM.
Panee 65110 I0Xa3aHo, 9TO pelienHne 3agagyn (3.37) B TOU-
Ke Iy onpenensercs COOTHONIIEHHEeM

N
u(Py)=M {§0 0n9 (P,,)}, (3.38)
d,_ Ve |
rge Qp = Qn-1- b (dl :/E); n=A1, Gy wong Qo = 17
n-1
1 sh [(d——'l’—l" I) Vglg(l")dl", r¢re’

P(r) = er—r’](d’ Ir—r"|sh(d yec)
P(r*), & reT..

. dlnQ,

b

TIpomuddepeniupyeMm COOTHOIIEIHE (3.38) mo c: |
5[ adtad] || SN
allra(fo) L=co — ﬂ[ {; [W @ (Pn) —‘- Qn En e
© (N dlnQ ap (Pn)} (3.39)
= M{Zcp (Pa) On =552 +On 55 | .
0

PaCOMOTpHM OT/IeJILII0 TIePBBIN TICH:

d‘n—l Vg ) . d1n Q'n,—-l + 565_ 1n dn—l +

aln =|=—;
— T i (Qn—l i (dn—l —Vc) c
. i o= alnon—l_*__i__._l___.
+iln1/E-—%lnsh(dn_1V C)= ¢ 2. ¢
dc

1 dn—l("h(dn—llfz)
m—1 \n—-1" /

U A LOLE W L S %(‘c— Voo (dns V E))'

T2 sn (dn_l Ve) Ve W 0c

Amnanorauso Rk
i oy gy V)

0] Qn— 1‘ 4— . - P !
dInQ,_, e nac 2 -+ 5 (—n Vc sh (dn_z ]/c) )
1 1 d, ch (do VE) .
1= (T T Vedi(d,_, V)

OKonmaaTeaLHo UMeeM

( a n—1 d; ch (di 'l/t-:) )

acn — Qn . —2- ol 'l//c Sh (di Vc)

Hanee, ecm r €I’y TO

o (1 sh[(d-—lr’—r])_]_fc—g(r,)dr,=
6‘1;;:).c=c0‘70—s'ﬁ Iv —r|sh(@V ) -
1 N @ sh[(d—lr’—r])l/cdr,:__
= Hg(r)a_" v —r|sh(dVe)
e’ —rl<d _ . I)VZ
—|r—t])Ve dlnsh[(d—~ | —r &
= Zln_Sl;l[-fd_ rli‘;h(dr'[/_c_) 8(r) 5 |t —r|sh(d V)
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§ 3.3. Ouemga NPOH3BOHBIX .
or pemennsa merogon Monre-Kapao.
Bosmoxnoctn pemenns obparubix 3agau

1. Tna pemenna HOKOTOPHIX NPHKIANHEIX Bafad (manpn-
Mep, 3amav SIEKTPOHHO-HOHHOH ONTHKE o 1poGoe arerTpo-
H30JIATOPOB) HEOGXOMAMO BEIIHCIATE TPOHBBOJHLIE OT perme-
I TI0 KoopAmHataM. B  paGore Hanpxuna, Crapuxona
(1965) momygeno BEID)KCHHE ¢BECOBOr0 MHOKHTENS» is
OLEHKH pelneHns ypasHemusa Jlamraca p ABYX TOUKAX IO of-
HOM I TeM 3Ke BHIGOPOTHEIM TpaexropusM. Hemomssys sror
BIJl METOfa ¢3ABHCHMBIX HCHBITAHMID, IIOCTPORM  aJropuT™M

metona Monre-Kapmo pan HEIIOCPE/ICTBeHHOIT OIeHKH mpoma-
BOJTHEIX OT DeINEHH:S 3a1avn

Au=—g, ule = y(z, y, 2)..’ (3.31)

Snect Qynxumn g(z, y, z), $(z, ¥, 2) u rpammma T yHAoBIeT- -

BOPAIOT yCIOBHAM, YNOMAHYTHIM B § 3.2,

Hycrs meo6xonumo BEramCImTE 8HAYOHNE NPOU3BOXHOM IO
ot pemenna samaun (3.31) B Touxe Py = (20, yo, zo). Ye-
pea Po. oGosmaumm rtouxy (zp+ z, Yo, 20). Torma pememnme

sapaun (3.31) B Touke Py, mun mapa pagnyca d(P,) mme-
eT Buj

u(p.,,,,);.-(j; : p@Ruds+ [ Gu(r, d) g (r) dr.

|r—Po]<4
(3.32)

«IMaposas» ynxnma Iprra G(r, do) n ee mopmambmas npo-
masopgan p(o, x) BHpamaerca dopmymanm:

1 1 g
Ge(r, d) = — - )
x( ) 0) 4n (Ir—Po.x' 'l/z“r_fdg—wo-z-xl

1, 4 (4—2")
p(o, 7) = i '(d: +(:z'a _0_ Zdoz-a)wg'

(3.33)

Te O — eNUIINEIY BexTop manpasiemms ma Pp B b,
a=alz, ®) — xocumyc yria MeKAY © M OCBIO i, | ecTh
BCJUTHHA NPOEKUHA BexTopa r— Py na och z (Py — pammyc-
BexTop rouxm Py), z < d(P,) = d,.

Hponngdepennmpyen coormomenme (3.32) 1o , YINTH-
Bad, ro p(o, z) n Gi(r, dy) ompememsiorcs BBIPAIKCHLAMI
(3.33) m, monomus "z = 0, Oy IHM:

: ﬂar:wmaw'ﬁw%'%mmmm‘m.

|

5 drfem
gu“(xor Yor Z0) = S‘ g(r) 5z Gy (r, dy) dr [x=p +
: [r=Po[<dp .Is)
z (dg —|r—P, 5
ap (0, 2) } _ 4 1 s
+ lth..-{ (P =gz i S T T

N-i d;—|r—Py|
1 4 L lx
xg(r)dr+ﬂ[\3a/do[2m -Y [r—Pi]

=1 fe-By<q

xg (x) dr + p(PR)]}
Ananormaao ; )
du 1 S é 1(dt3[— r_iola)g(r)dr+
: 57(%’ e [c—~Pg|<dg dg|r—Py|
N d; — Jr— P{I . P : P
+M ‘?,z;/az0 [Eﬁ }j,q—[r—_—y‘—l—g () dr + N)]},
3 ks (3.34) -
8_|r—P |8)
a - 7, (d5—| ol )g(r)dr +
7':‘ (z(:p Yo» Z0) = 4n = Tai<ts dg. lrfpols
; ; d, — r—P([ f P
"+-M[30/do[24_::7 S i| l__P{| g (r)dr -+ ( N)]].
i|r—P5|<di A

PHTM
Cooritomenne (3.34) maer noamodzocts nocrpb(:;rrz :;1;2; A
- JIST OTEHKH 1[POM3BOJIIBI}
merofa Monte-Ilapro B
: CCMOTPEHIBIMNCIIOCO
Touxe Py mo z, Yy, 2. Pa et
ITPONBBOUIIBIX ~BHICIIH)
eNANTh ONEHKI M JUIS ey
I]gamno OTMETHTH, YTO COOTHOINeNnHe (3.32]) 2?3{)212 gm
UHBATH DEmeHHe BO BCEX TOYKAX mg}: :nl;onoxgmcn i
aM: BO-IIEPBHIX, A ]
JI0JIC3HO MO JABYM IIPHMILI s B
y 3 AYecKme OLHKI 3H
9BM; BO-BTODBIX, CTATHCT o
no.ﬂyt’xam’rcn sapHCUMBIME, dTo oBecmeumpaeT Gomee
0JIOM. :
1y10 orenky QyHRIAIL B II ] )
" Heplm,leylm'rerpanm B prpaskentx (3.34) Morsmo :()u:}r:;’l»
sath Merogom Monte-Kapmo mo ofmomy CiyTalmoMy «y

€ IUIOTHOCTLIO
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) ; N
u(P) = ME, E=o )+ 3 0 (P,

rne Qn=1, n=1, 2, ... Paccyijjag anamornumo mpuBe/CH-
HOMY, JIerKo Iony4nTs coornomenue u(Py) = ME, ,
o8, Iy
N-1

Ee,1 = @1 (Poy py ) + ﬂgl Py (P, Pn, ©n) 4 (Pl'v)y

d’
e @ (r, p, ©) = 5 g(r +p-), mpuzem Mqy(r, p, ©) =

;g;(;:a.a I:’Imerpan, Beipazkatonuit @(r) upm r & I',, Momuo
BaTh 110 OJHOMY CHYYaifHOMY y3iy, pacil
¢ TUIOTHOCTHIO e et

isinﬂ&z({-—x/(l)

ff’,e.‘l’(x) = 2 2 ) O<$<d,
i Hexons us gopmyar (3.22), (3.25), (3.20), cdo
! .22), (3.25), (3.20), My
anroput™ Metopa Morre-Kapao s omenxm pg)mgniﬂ gg’}f.':i

un (3.17) » 3agaunoit Touxe Po:
1) us Touxn P, mopemupyercs mens {P.} mo mepsoro mo-
;z:numm B 2-OKPECTHOCTS IPAHMILBL T., cupepexsierca Touka
e e I'(P* — Gmumaiisias K IOCHENHEMY COCTOMHIMO Py TOU-
{il xa ;gannum, N — HOMep TOCHEeAHero CSCTOAMNS);
St coorpercTpemio mwiotHoctn (3.26) B manmgroit cepe
BRIUHCAAETCS 3Havenne Qymruun @ (r, p, ®); moxcin-
TBIB%I)}OTCH Beca Q., n=0,1,2,...;
3) mcxoMas oOLEHKA IOMydaeTcs
. ocpeHenie
TPACKTOPHAM BeJIHIIHEL i -
N-1

Ee,1 = @, (Pyy pgr ) + n§1 Qn®y (Pr; P, )4+ (P}) (3.27)

gm{ TMPaKTHYECKUX PACIETOB BaKHA
eopema 3.2. Jucnepcus cayuaiino eesununit E,
pasiomepro ozparuyera no €, 7. e. DE <c <o, ¢=const
o , 4
\h(rn oK ()x 8aTeNbcTBO. Beuny orpammuenmoct (ymmimm
"y Y, ) MOCTATOYIO Ipefmonoknts, aro Y = 0. IIpu ¢ =0

dyaxiuua
; Zl— j‘ (——-—1—— e )g(r’) dr’, ecam r & T
7= == e r
P =1 e e ' "
u(r), ecmn r = Te.
- (3.28)
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Tlaxee, mockoabky Qny <1 1 @leso < @le—o, MOCTATOUHO PAC-
cmorpers ciyuail ¢ =0, npn KoTOpOM Qy=1. B arom cay-
wae 3YUIACMBIT AJIrOPHTM Ipefcramiser coboii mpsmoe MO-
nemuposanne (ci., mampumep, Epmaxos, 1971) nus ypasme-
mus (3.22), U COOTBETCTBYIONIAS AHCHEPCH BREPAKALTCL
caexylomeii Qopmyaoii Epmarosa, 3omoryxumna (1963):

Dt = (f:, P [Zf; == (P])v

e f. — maorTnocts enTpos cgep, a fa — pemiemnte 3ajQvI
pin jpammoro spmavemns e. B § 3.4 moxaszamo, wro f.(d) <
< ¢)/d. B To jxe Bpemsa

fo<ey, @(@)<cd, (3.30)

B cuay (3.28). Otcioia TmoiydaeM YTBEPIKAeImle TEOPCMEL
nyTen mmrerpuposanns (3.29) mo JoCTATOTHO y3KOMY ¢IIpH-
IPaHIYHOMY CJIOIO).

Auxroputmst meropa Monte-Kapmo pma pemremmst unrer-
PAIBHBIX YPaBUENHii MOMHO YJIYdUINTH, MCHOAL3YA AMPHOP-
Hylo nHQOpPMAIYNO IIPH PEmIeril CONPAKeIIOr0 yPaBHeIIT.
B pammon caywae mucmepeist onemxu u(Po) Gymer pasua
L0, eCINT TNIOTIOCTH PAC!Pejeelsl Ha NOBEePXIoCTt cep
Gparb TPONOPIPIONAJILIBLMIT PCHICHIIO u(r), BBOJSL COOTBET-
CTBYIOIHE BCCOBHIE MHOKHTENL. 9TO HEI0CPeICTBOHHO Cle-
ayer us peayanraron paGorst Muxaiimosa (1969), xoropsie
ThIGKe HOKaspBaoT, uro amemepcmio omenxnm u(Po) MoMHO
CenaTh [OCTATONIO MU0, €CiH INIOTIOCTH IIepexoja ompe-
meNsercst JIOCTATOYIO XOPONIMM DPHOJIIIKEHHEM K PeImIenuio
¢ TOYHOCTHIO 0 MOCTOSHIOrO0 MIIOKHTEN.

TTpupesienuslii AJITOPATM METONA Monre-I{apmro mosBois-
er pemaTh Kpaeshle 3ajlaWil JUIA YPaBUEHHs-- TemnMronbua,
Tyaccona u Jlamraca B 06TaCTAX € MPAKTHTECKH IPOM3BOIL-
woii rpamueir. Ocofenro ddderTnBen aJroOPUTM TAKOro TIIA
aas sapmad GoabIIOE Pa3MEepPHOCTIL. 3aMeriM, 49TO HETPYAHO
HOJMYYNTH KOHKPETIHIA BI{ aXrOpnTMA JUIA PASMITHOTO “IIC-
na namepemnit (em. § 3.5).

TlockoapRy «Gayiyamde 10 cepam» mHe B3aBHCIT OT
g, ), €, MOJKHO OJIHOBPEMEIINO IIPOBOJAITL PACIETHI JLIA Pas-
JUMNBIY 3MAYSHIT XapaKTepUCTHK Baaun. IJTo ‘AaeT B03-
MOJKHOCTD BHUMCIIT, BAPUAIN PEIUeHNS TPH HefoMbmiX
BapHAPIAX g, P, ¢; MOTPYAUO BEUDICATL AJTOPHTMEL BRIYIC-
TemsT  COOTBETCTBYIONIIX IIPOM3BOJIBIX, KOTOPEIE MOMKIO
HCITONL3ORATH TIPI  PCUIENINI ICKOTOPEIX O0GpAaTHBIX 3ajat

TEOPIH TToTeHIfHama.

(3.29)
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Thagh
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e

ko BMecTo Tounbix sHavemnit u(r) B I'. MoKHO Ircmomm3opath
HPHOTMKeHNEIE 3HATOHIS, Hanpamep, Gepsa mx ¢ Gammaiimirx
TOYCK IPAHHIBI, T. €. MOJATATEH:

ulr) = P(r*), re T, v*eT, [r—r* =d(r) <.

B pesyasrare momygum CMeINeHHyI0 Onenxy E., cpefnee sua-
denne Koropoit oramgaercs or u(P,) ma BeIUIAHY IOpAMKA
€. Jleiicreurensuo, ecin PaccMoTpeTh BHIPAKEHHE JNH pas-
noctt oueHox § m &., To Gymem mmers

lo =) = |MQulop(ty) — prm) 1} < 4 - ¢,

re A — mexoropas xomcrants, KOTOpas KoHEeYHA BCIENCTBIE
orpanmienHocts B obnacrn D’ mpomssopmsix or pemenns.
3Jieck HaMH HCIOJNB30BaHo coorHomenne Qy <1,
Onncanmstit cnoco6 Hepenoca IPAHUYHLIX YCIOBUH B I10-
socy I'e M. Mwoxnep masnan «b-yceuenmem» mepsoro mopsag-
ka. Moxnmo nupegmonits pasamumsie CI0COGH y4era rpaHmu-
HBIX YCNOBHit: HCTONB30BARME KPHBHBHEL I'(D), ocpennenwue
TIO TENECHOMY YTy, HOX KOTOPHIM BHAHA wacTh I'(D) wus

rouru r=T,. Tounocts e-mpmbamxenns womo CYIieCTBeH-
10 YBENMYATEH ¢ IOMOL{I0 HKCTPANOIANMA 10 € (i, § 7.1).
Pacuerst mia pasmmumsix smavemnit e MO)KHO NIPONRBOAUTH
‘ORIOBDEMEHHO, T. €. NOAYYATH PeayabTaT /Ui I0Goro §1>¢
6e3 nmomommmrennnpIx sarpar Bpemenn 9BM; mpm srom mpm-
Ay CIVIbHOI BABHCHMOCTH OLEHOK Pa3HOCTh Ug — Ue, BEITHC-
JUIETCA [I0CTaTO9HO Xopomro. ddderTusmocts Taxoir MeTofu-
KII ONTBEPIKAACTCA pacyeTami.

Hucnepenn nomyuenroit onenxm KOHEYHA, TaK Kak E,
y6uBaer ¢ pocrom c, a upn ¢ =0 Beca pasEH 1, m «Gryic-
fanme mo cepaM» IpejcTABNIET (IPAMOE MojeIIIpoBanney,
IUIA_KOTOPOro NHCIepcHs KOHeYHa. 2

anee, mHrerpai, supaxaommii o(r) wpm r & T, mommo

onennsarh MerofoM Monte-Kapio 1o ONIHOMY caydaitmony -

«y3ny» {cM. npwnoskenme 2). Berpamenne jin by
- ¢(r), xax yxe YKasHBaloch, UMEET BHJ

om= [ Guraew)ar,

fe—r'|<d

rae Glr, d) — ¢ynxuns T'puna oneparopa A — ¢ pas mapa

o _ 4 shl@—|r—v Vel ,
[r—r'|<d, G’(r,d)_z_n.m,d_d(r).
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: acITpeyeTCHIIT
TaxnM 00pasoM, YHIBEpPCAILIAsT anmnoc'rqu()r d[; uBm‘mc-
«y3ya» IPONOPIHOTANLHA (YHKIIIT I‘pm;?) (x, d).
asis unrerpan or pynxmun I'pama G(r, :
15 il
== dr I A e el e TR
Gl Ir 1"|.<dG(ry d) VelVe sh(dVe)
I Iepexost K TIONAPHOI CHETEMe KOOPAUHAT, A Paccros-
ams p = Ir— '] cayuaiimoro ysma or r Gynem mMers cie
AYIOIIYI0 IUIOTHOCTH DAcHpejelents CIyJaiinoro ysia:

zsh[@—=z)Vel 1 sin0 (3.26)
Fpeu(Yo) 20 2 ’

pdenrupnrii axropuTM MOJEIHPOBAHNA JUIA TAKOH IUIOT-

fp,e.jb (x) =

nocrn paccmorpen B § 3.4. CooTBeTcTBYIOINAs cryTauuas

onenxa ¢(r) HMeeT BHR
e 1 1 o d @},
q"(r’p’m)=75(7/—5 sh(dVE))g('.+p )

IZic ® — WBOTPOMHEI ciryuaitHsii Bexrop. Jlerxo nn;x;:lr;, q(rro)
Mg,(r, p, ®) = ¢(x). Taxmm o6pasom, eciam I OIf TO Mc};w_
HCIOML30BATh LPUBENIENNe COOTHOMERHe JUIT 1, f
MaTAYecKoe OJKUapie CIydJaiimoit BeIHIMHBI

N-1

1= (Pov Po> @) + ngl Qn®1 (Pn, Pn, ©n) + Qnp (P3) -

f

g 7) B touke Po. Ecum B
aer omenxy pemenus sagaum (3.1 1

gpanneﬁnn %3.17) monoxuTh ¢ =0, T0 MH TOTYIHM aam:;{)-{
Jlupnxne mus ypasuenns ITyaccoma. B arom ciayuae Py
unst Tpuma G(r, d) npmyver BHJ

1 ’ b
G(r, d)=L(_§-r,—l—_d-), Ir—r|<d(r)=d,

a ynxima ’
1 5‘ ('_.i.._] £ -%-) g(x)dr’, ecnm re&Te,
47 r—r
P (l‘) = Ir—r’|<d
u(r), = ecan re I

: ;i YT
Pemenne sapaun Jlupmxae JUid ypaBHEHHA Hyacco::miil J:l .
ONpeJieNIATHCA COOTHOUIOHHEM, AHAIOTIIIBIM COOT

(3.25), r. e.





