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BBEAEHUME

B 3amaue nudpakiimm Ha Ir71aIKOM BBIITYKJIOM TeEJe
B.A. ®okom [1] ObLIM OTYyYEeHB ACUMIOTOTUYECKHE
pazIoXeHWsI IJIsl II0JISI B HOJIyTeHU. B aTmx pasmoxe-
HUSIX 3aBHCHMOCTb OT IIOIIEPEYHOM KOOpPAMHATHI
MpeacTaBieHa JUIb Yepe3 3aBUCUMOCTb OT Hee pa-
Iryca KpMBU3HBI oBepXHOCTU. [1pu nudpakumm Ha
LUJIUHIPUIECKOMN TTOBepXHOCTH popMmyibl Doka na-
IOT BeCbMa TOYHOE OMMCaHUEe BOJHOBOTIO IMOJS yXe
npu kp = 3, rae kK — BOJHOBOE YUCJIO, P — paguyc
nuanHapa. OgHako, mpu nudpakony Ha cdepe, Tae
TakK>XXe OTCYTCTBYET 3aBUCUMOCTD paanyca KpUBU3HBI
OT MONEPEeYHOMl KOOPAWHATHI, ACUMITOTHUYECKOE
NpuOMIKEHE HaYMHAET padoTaTh JHUIIb IIpU
kp =15, a pis ntudpakuum Ha BBITSSHYTOM cdepouse
HIVDKHSISI TpaHMIIA JONYCTUMBIX YacTOT elle OOoJIbIle
yBeanuuBaeTcs [2]. Mmest yyera monpaBOYHBIX 4Jie-
HOB, BHOBb MCITOJIb30BaHHas B [3] mpu paccMoTpe-
HUM 3ama4y Iudpakiuyd Ha YMEPEHHO BBHITSSHYTOM
TeJie BpallleHUsI, He IIPUBOAUT K YIYUYIIICHUIO CUTya-
nuu. [TocTpoernto 60ee MPUTOTHBIX ACUMIITOTHYE -
CKUX Y YMCJICHHBIX TIpeICcTaBIeHUI 1JIsI TTOJIsI B 3a1a-
yax nudpakKiuy Ha BBITSIHYTHIX TeJlaX B ITOCJICTHEE
BpeMs yaelsieTcst 6ompiioe BHUMaHue. [lepeuncianm
JIMIIIb HEKOTOphIe paboThl [4—8]. OmHako, BO Bcex
9TUX CTaThsIX 3aBHCHUMOCTH ITapaMeTPOB MOBEPXHO-
CTH OT MIONEPEYHOI KOOPAMHATHI OTCYTCTBYET. 311€Ch
MBI 0000111aeM IpoLenypy MNOCTPOEHUSI BBICOKOYA-
CTOTHOM acUMNOTOTHMKM B 3adaye Audpakuuy Ha
CUJIBHO BBITSIHYTOM TeJie [6] Ha MOBEPXHOCTh, CBOJ-
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CTBa KOTOPOIi 3aBUCST OT MONEPEUYHOM KOOPANHATHI.
Mgl paccMaTpuBaeM 3agaqy AUGpaKIInu Ha TPEXocC-
HOM CUJIBHO BHITSTHYTOM 3JUTUTICOUIIE.

Kak m3BectHO, ypaBHeHUe I'enpMrosbia gomyc-
KaeT pasfejieHrue MepeMEHHbBIX B OOIIMX 3JUIMIICOM-
nanbHbIX KoopauHatax [9]. Takoe pelieHue ObLIO
noctpoeHo B [10] B TepMUHaAX BOJHOBBIX (PYHKIIMI
JlaMm3, KOTOpbie YIOOBIETBOPSIOT AuddepeHIanb-
HOMY YPaBHEHUIO C 5 0COOBIMU TOYKAMM, TOUHEE €TO
KOH((DITIOOHTHOMY CJIy4alo, KOrga ABe 0COObIE TOYKM
CIIMJINCh U 00pa30BaJI UPPETYIISIPHYIO OCOOYIO TOU-
Ky. YpaBHEHUE 3aIIMChIBACTCS B BUIE:

d d =1+ K]
VIO L7 & 1L 0

e f(8) = (€ -a)(€-a)(C - a), Bennuunsl a;, a,,
a; 3a1a10T JUTUIICOW, a A U [ — TTapaMeTphl pa3Jere-
HUS IIepeMeHHBIX. [lepexon K ncnoab3yeMoMy B pa-
0oTe MeTOoay MapabdoJIMIEeCcKOro YpaBHEHMS CBOIUT
3ajayy K pelraeMoil B TepMHMHaX KOHMDIIOIHTHBIX
¢yukuwuii [NoitHa. JIpyruMu ciioBaMu, MOOJOOHO TOMY
KaK IpU pacCMOTPEHMH 3amad gudpakinum Ha cde-
poujie OCYIIECTBIISIIICS Mepexoa oT chepouaaaibHbIX
¢yukuuit (pyHkumit kiacca ['oitHa), B KOTOPBIX 3a-
Jlagya pelaeTcss TOUHO, K BBIPOXKIEHHBIM TUIIEPreo-
METpUUYECKUM (YHKLUUSIM YUTTeKepa, 3IeCh Mbl
MMeEeM IIepexo]l OT KOH(IIOOHTHOIO BapraHTa ypaB-
HEHMS C TISIThIO 0COOBIMU TOYKAMM K KOH(IIOOHTHO-
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My ypaBHeHHU1o Kiacca l'oitHa (T.e. Kjacca ypaBHe-
HU ¢ YETBIPbMSI OCOOBIMU TOYKAMM ).

ITonyyeHHbIE aCUMOTOTUYECKUE MPEACTABIEHUS
MO3BOJISIIOT MPOBECTH BEPUDUKALIMIO UYMCIESHHBIX
MpoTrpaMM pacyeTa BOJIHOBBIX T10Jieit TOJOOHO TOMY,
Kak 2To ObIJT0 cresaHo B [11] ms caygyas nudpakinmn
Ha chepouse.

[MOCTAHOBKA 3AJAYN

Mps1 paccmaTpuBaeM 3afayy BBICOKOYACTOTHOM
IU(PpaKIUM Ha CUJILHO BBITIHYTOM TPEXOCHOM 3JI-
JIUTICOUIEe. 3aIaIuM BIUIMIICOU CTAaHAAPTHBIM ypaB-
HEHUEM

2 2

2
(£j+l + £ =1. (1)

a, a, a,

3necs a,, a, U a, — MoJyocu aiuriconna. bes orpa-

HUYCHUsT OOIIHOCTH OymeM cyurarbh, 4ro a, < a,.
AKyCcTHUYeCcKOe II0jie BO BHEIIHOCTU 3JUIAIICOMIA
YIOBJIETBOPsIET ypaBHeHUIO ['eibMIoabla

Au+k*u=0. ()

3nech k = co/c — BOJIHOBO€ YMCJIO, 3aBUCUMOCTb OT
4acTOTHI (® TIPUHSTA B BUIE € ', ¢ — CKOPOCTb pac-
MPOCTPAaHEHUS BOJIH, KOTOPYIO MBI CYUTAEM IOCTO-
STHHOM.

I1ycTh mTonie Bo30y:KmaeTcs MIOCKOI BOJTHOM, Ma-
Jalolleil Ha 3JUIMIICOMI BIOJIbL ocu OF

uinc = eXp(ikZ). (3)

bynem omHOBpeMeHHO paccMaTpyBaTh JBE 3a1auyu:

B Ccilydae MAeajlbHO MSTKOIl IMOBEPXHOCTU 3aldaduM
ycioBus dupuxiie, a B ciiyyae MACaIbHO KECTKOM —
ycinoBust Heiimana. Ha 6eckoHEYHOCTH IJIST paccesiH-

HOTO TOJISL Uy, = U — U;,, CTABATCS YCIIOBUS U3ITYYEHUSL.

YacToTy cumTaeM BBICOKOI, TaK UTO BOJHOBBIC
pasmMepsl chepouna BeluKH, T.e. ka, > 1, ka, > 1n
ka, > 1. Kpome Toro, sjurncousn OyaeM CYUTaTh

CWJIbHO BBITSIHYTHIM [17], 4TO 3anuchIiBaeTCsl B BUJIE
COOTHOLLIEHU I

Jia, % = 0q), ka2 = o0, @)

C ydyeToM CUMMETpPUU 3adadyu, PacCMOTPEHUS
MOXHO MPOBOIUTSH JIMIIIL B YETBEPTU MPOCTPAHCTBA
x >0, y > 0. DT0 N03BOJISIET BBECTU 3JLIUTNCOUAATb-
HbIE KOOPAUHATHI (N, V, L) Opu moMo1uu dopmya [12]

x = p |- -0 ~a)
a(a—1)

2
yzp\/m—l)(v—l)m )

K

(%)

Z = py—.
1-a a

3aecb 0 <M <1< V<a<< oo, DapaMeTp p UMEET
CMBIC/I TIOJOBMHBI (POKYCHOIO PaCCTOSIHUS, I1apa-

MeTp a = (az2 - aﬁ) / p2 XapaKTepU3yeT CTeTICHb BBITSI -
HYTOCTH TI0 OTHOIIIEHWIO K MEHBIIIEeH 13 TTOJTyoceii.
[ToBepXHOCTH 2ITUTICONIA B 3TOM CHUCTEME KOOPIM-
HaT sIBJIsieTCsl KoopaumHaTHoOM. IlycTh oHa 3amaeTrcs
ypaBHEHUEM

L= Hy.

ITonyocn Takoro BSIUIMIICOMIA BBIUMCISIOTCS IO
dopmynam

a, = pJly—a, a,=pJuy—1 a = pJu, (6)

OTKYZA C y4eToM (4) ciaenyeT, uto L, a 3HAYUT U Ma-
paMeTp a OOJDKHBI ObITh OMM3KU K eauHuile. Torma
0113Ka K eIMHULe U KooparuHaTa v. BBegeM BMecTo
L M V pacTSIHYTbIe KOOPAWHATHI (£, s) TT0 hopMyIam

a=1+% pu=1+%4 v=1+%Ly 7)
kp kp kp

KoopnuHata s MeHsieTcs B ipenenax 0 < s < 1, a Ko-
opauHata t > 1. [1ycTh

=1+Xy,
) kpo

HapaMeprI 1y U, OIIPEHCISIIOTCS YEPE3 MOJYOCH -
nurcouna. B cTapmeMm 110 kp IIopAOKE NMEEM

ZM toza—i (8)
’ 2 2

a, a,—a

ITAPABOJIMYECKOE YPABHEHUWE

Kak uzBectHO [9], ypaBHeHue ['enbMroJiblia O0-
MycKaeT pasfejieHre TepeMeHHbIX B DJUTUIICOMIAb-
HBIX KOOpAWHATaX, a pelleHUEe BbIpakaeTcsl uyepes
BOJIHOBbIE (pyHKIIMU Jlama. OgHaKko, B CIydae BbICO-
KMX 4acCTOT TaKoe pellleHUue, KaK U MHOTHEe Apyrue
TOUHbIE pellleHus 3aaad AUdpaklMU, OKa3blBaETCs
HenpuroaHsiM. [ToaTomMy OynemM CTpOUTH aCUMIITO-
TUYECKOE pelleHne, caurtas kp > 1. Ucrionb3ysa me-
TOJ, MapaboJIUYEeCKOro YpaBHEHUS, TIPEICTaBUM pe-
LLIEHUE B BUE

u=e""y U (s, t,n)(kp) . )
j=0

dynkuum U j» BXOJSIIME B aCUMIITOTUYECKUI Dsif,

OyneMm mpenanojaraTb He3aBUCAIIMMU OT kp. Ilon-
cTaBiisis nipencrasiaeHue (9) B ypaBHeHUe ['eIbMIob-
na (2), koTopoe cieayeT mepenucatb B KOoOpauHaTax

(M, s,7), ¥ IpUPaBHUBASI WIEHBI IPU (kp)1 (WieHbl TIpU
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(kp)2 COKpallamTcs), IIOJy4YuM IapadbojnyecKkoe
ypaBHEHUE

4s(1= U, + (2 — 4s)U, + 41t —)U,, +
+ (4t = 2)U, + 2ix(t — )1 =, +
+ (1 —5)(x(s + 1 —1)=2m)U = 0.

(10)

3neck MbI ortyctuny wHAeKe 0 y pyHkumm Uy, a HIXK-
HUMU WHAEKCaMU §, ¢ U 1| 0003HAYWIN TIPOU3BOI-
HbIE MO COOTBETCTBYIOIIMM MEPEMEHHBIM. YpaBHE-
Hue (10) momyckaet pasneieHue TepeMeHHBIX B BUIC

U(s,t,m) = S()T(H)RM).
Hns dyakumu R(n) nonyyaercs iuddepeHInaabHoe
YpaBHEHUE MEPBOTO MOpAIKA

n—2iA

R'(m) = R(M),
== R

KOTOPOE PEIIaeTCs B 3JIEMEHTAPHBIX (DYHKIIMUSIX

i
1 (1 - nj
JI-n’U+m
Hns dyakumit S u T moiry9aroTcs OOBIKHOBEHHBIE
nuddepeHIManbHbIE ypaBHEHUS

LS@© =0, LT =0
C OODHHMM M TEM XK€ OIIEPAaTOPOM

L=C<I—C>%+(§—c)di§+

+ (§C(l—§)+xk(%—§)+o¢}

I1epBoe ypaBHeHue B (12) OyneM Ha3bIBaTh YIJIOBBIM, a
BTOpOE — panvanbHbIM. TTapamerpsl A 1 o B (11) 1 (12)
SIBIISIIOTCSI TTApaMeTpaMU pasae/ieHUs IepeMEHHbBIX.

Pemienne (11) saBiasieTcss sSapoM MHTETPaIbHOTO
npeodpazoBaHus [13]

R = (11)

(12)

(13)

178
) F)dA,

Foy = +m(1—_ﬂ
m Tnzilm

| 1 1 i J
+ A
Foy =1 (—“) Py
T, 1- n \[1 -MN
IToaTomMy ob1ee perieHre NapadboInvYecKoro ypas-
HeHus (10) OyaeM McKaTh B BUIE MHTETpaIa 1o A 110
BEIECTBEHHOI OCH.

Huddepenumnanpable ypaBHeHUS (12) MOJDKHBI
OBITh OIIOJHEHBI KpaeBbIiMU ycioBusMmu. Ilo nepe-
MEHHOII § paccMaTpMBaeTCsl KOHEUHBIII WHTEpBaI
[0,1], omHAaKO KOHIIBI 3TOrO0 MHTEPBAJIA SIBJISIOTCS OCO-
ObIMM TOYKaMM auddepeHIINATIBHOTO oIlepaTopa.
CornacHo aHaJIMTUYECKOM TEOPHHU JIMHEHHBIX Tud-
¢depeHLIMANBHBIX ypaBHeHUi [14] ypaBHeHme (12)
MMeeT peryJisipHble ocoobie Touku { = 0 u { = 1 u up-

(14)
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PETYISIPHYIO OCOOYIO TOYKY Ha OECKOHEYHOCTH. DTO
ypaBHEHUE CBOOUTCSI K BBIPOKIEHHOMY (KOH(DITIO-
9HTHOMY) ypaBHeHuto l'oifiHa [15]. B okpecTHOCTH
oco6oit Touku { = 0 perierue ypasHeHust (12) umeet
BUL

S©) = Spo(©) + CS0,(©),

rae Sy, u Sy — roaomopdHbie B okpectHOCTH { = 0
byHKIIMKM. AHAJIOTMYHO, B OKPECTHOCTH TOYKH { = 1
WMEIOT MECTO MPEACTABICHUS

S©) = 8,1 -0 +1-55,,(1-0). (16)

W3 (5) u (7) cnenyet, 9To npu (GUKCHUPOBAaHHBIX 3HA-

(15)

2
YeHMsX T U { KOOpJUHaATa § MNponopuuoHajibHa y

2
TIPY MaJIbIX y, a | — s TIpOImopIMOHaIbHA X~ TIPY Ma-

meix x . [loatomy perieHue S, COOTBETCTBYET YETHOMY
MPOAOJ/DKEHUIO TIOJISI ¥ Ha OTpULIATENIbHBIC 3HAYCHMS

KOOpIOWHATEL ), a pEILIeHUE \/ZSOI(C) — HEYETHOMY.

AHaJIOTUYHO, pelIeHue S), COOTBETCTBYET YETHOMY
MPOIOJIKEHUIO MOJIsI Ha OTpUliaTeJIbHbIe 3HAYCHUS

KOOpIMHATHI x, a peieHue /1 — £S),({) — HeueTHO-
My. ITockonbKy magarouiee IMoJie SBASeTCS YETHBbIM
Mo X U y, 3Ta YETHOCTb MEPEHOCUTCS U Ha MOJIHOE
nosie. TakumM oOpa3oM, HaC MHTEPECYIOT TaKue pe-
IIEHUSI YIII0BOTrO ypaBHeHUs (12), KOTOpBIE OIHO-
BPEMEHHO roJIoMOpdHBI U B okpecTHOCTH { = 0, U B
okpectHoctn ( =1. Takas CHHIyJIsIpHas 3amaya
[typma—JInyBULJISI MOXET paccMaTpUBaTbCsl Kak
BO3MYLIEHME 3a1auu, noiyyawoueiics npu y =0, u
UMeIolIeH MOJIMHOMUAJIbHbBIE PELIEHUS

SSQ=T,20-1), o, =n’, n=0,1,2,...,

BBIpaXXaroIuecs: Yepe3 MoJJuHOMBI YeOrIeBa Tep-
Boro poxa 7,,. C Touku 3peHUsT paccCMaTpUBaeMoii 3a-
maum nudpakuuu nepexon K Y = (0 COOTBETCTBYeT
CTPEMJIEHMIO @, —> a,, TO €CTb K 3a1a4aM, KOraa 3J1-
JINTICOMI STBJISIETCS TIOUTH TEJIOM BpallleHUS.

A7)

HN3BectHo [15], uTOo cmATYIsIpHaAS 3agada ITyp-
Ma—JInyBWJIIS IUIs1 yriaoBoro ypaBHeHus (12) umeer
IIPOCTOU, NUCKPETHBINA, OTPAHUYEHHBIA CHU3Y CIIEKTP.

Ilycts @, n =0,1,2,... — cobcTBeHHBIE yncna. Ecre-

CTBEHHO, OHM 3aBUCST OT TApaMeTPOB , U A, (TIpY He-
00XOIMMOCTH TTIOAYEPKHYTH 3TY 3aBUCUMOCTH OyIeM

nucathb o, (), A)), mpuuemM

(xn(X’ 7\') = an(x’ _}\') " an(oa 7\') = ’12.
Huke 3aBUCMMOCTB OT IapaMeTpa Y , KOTOPBIi SBJIsI-
eTcs (PUKCUPOBAHHBIM, IJIs1 KPATKOCTH YKA3bIBATh HE
oyznem. Iyctob F,({) = F,(A, ) — cobcTBeHHBIE (DYyHK-

UM, OTBEYalollMe COOCTBEHHBIM uuciaM . Ilo-
CKOJIbKY orepaTop B ypaBHeHUU (12) siBaAsIeTCS CUM-

METPUYHBIM B L, C BECOM p = I/JC(I - 0), dbyukumu
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F, o0OpasyloT TOJHYI0 OPTOrOHAJTBHYIO CUCTEMY.
HopmMmupyem nx TakuM o6pa3oM, 94TO

1

F(OF,(©) m

it/ AN Yll /AN YA dC = Sn , (18)
z[ Ve -9

e 8, — cumBost KpoHekepa.
O6paTtuMcs Terepb K PELIeHUSM paardaibHOTO
ypaBHeHust (12) otHocutensHo T'((). Kpome pere-
HUS F,,(C), SIBJISIIOIIETOCS aHAAUTUYECKUM ITPOIOJI-
XKEHHWEM COOCTBEHHBIX (PyHKIIMI1 ¢ oTpe3kKa [0, 1], Ham
TMMOHAIO0UTCS TakKKe pellieHue, GUKCUpPOBaHHOE T10-
BecHWEM Ha OeckoHedHocTU. Kak m3BecTHO [15],
MMEIOTCS IBA PeLIeHUST, (PUKCHUPOBAaHHBIE CBOUM I10-
BeACHUEM Ha OECKOHEYHOCTH
N APy,
6@ =exp( L)Y 2

Jj=0

(19)

G (§) = exp (—% c) C‘%"“/Z_(; Z— (20)

®Dyukiuu (19) u (20) HasbIBalOTC peleHUsIMU ToMme.
Psanpt B (19) u (20) He cxoasTcs, a AAIOT JIUILb ACUMIT-
TOTUYECKOE IMPUOIKEHNE B CEKTOPE, COAepKalleM
MOJIOKUTEIBHYIO MOTYoCh (.

HOCKOJ’[BKy napamMeTp % MOJOXKUTEIECH, PELLIEHUE

G () umeer dasy, pacTyliyro Ha 6ECKOHEUHOCTH, U,
TeM CaMbIM, OTBEYAET BOJIHE, YXOMUSIEHl Ha GecKo-

HEYHOCTh, B TO BpeMsi Kak pemieHue G ({) oTBevaeT
npuxoAsieit n3 66CKOHEYHOCTU BOJIHE. TakuMm 00-
pa3oM, B MpEICTaBICHUU PACCEIHHOIO IOJISI MOTYT

npucyTcTBOBaTh peteHus G- ({) U He MOTYT IPUCYT-

crBoBath peweHust G (£).

NMPEACTABJIIEHUE NJIA ®YHKIUU
OCJIABJIEHUA

Ha ocHoBaHUM pe3yJbTaTOB NpeAbIAYIIETo napa-
rpaga GyaeM MCKaTh CTApIIWil WieH aCUMITOTUKU
GYHKIIMM Oc1abJIEHUS B CISAYIOIIEM BUIE

Foo ik oo
U(s,t,n)=\/lin2 | (l_”j > F(Ls)X

l+n) = (21)
x {A,(WF,( 1) + B, MG, (LD} d.

—oo

3nech G,f (A, {) — peleHue paaraaIbHOrO ypaBHEHMsI
(12) c napameTpoMm O = 0.,,, PUKCUPOBAHHOE MOBEE-
HueM (19) ipu t — +oo.

B durypHbIx ckobKax 3amvcaHo obliiee perieHue
pagrajibHOro ypaBHEHUS NpU (PUKCUPOBAHHBIX 3HA-

YEHUSIX TApaMeTPOB A U ¢ = OL,,. DTO pellieHUe MOX-
HO OBLIO OBI 3amMcaTh M Yepe3 IPYrue 4acTHBIC pe-

IIeHUs paauajbHOro ypaBHeHUs. BbiOpaHHas B
npeacrapiaeHun (21) popma ynobHa TeM, YTO, €CJIN B
Hell nmojoxuth B, = 0, To nonyyeHHas dbyHkuus U
OyJeT nonycKaTh YETHOE MPOAOJIKEHUE BO BCE MOy~
npoctpaHcTBo x < (0. PaHee Mbl paccmaTpuBau
JIMIIIb BHEUIHOCTh 3JUIMIICOMIA W BOMNPOC O YeT-
HOM/HEYETHOM IPOMIOJIKEHUH TOJISI 3aTparuBaj 3a-
BUCUMOCTbD JIMIIIb OT KOOpAUHATHI s. [Ipu paccMor-
peHuu TipenctapiieHus (21) BHYTpM 2JUIMIICOUIA, TO
€CTb MU ¢ < t,, CIeAyeT 0OpaTUTh BHUMaHUE Ha TO,
YTO 3HAYEHMUIO f = | OTBeYaeT NpeaeabHbIA JUIUIITU-
yeckuit auck B rtockoctu x = 0. IlpomomkeHue B
061acTh x < () yepe3 3TOT AUCK MPOUCXOAUT B COOT-
BETCTBUM C 3aBUCHUMOCTBIO TIOJII OT KOOPAWHATHI 7.
[Tpu bukcUpoBaHHBIX N U § BEJIMYUHA ¢ — | IpOIIOP-

2
IIMOHaJIbHA X~ Tpu Maibix x. IToaToMy (yHKIIMS
F,(t), xoTopas siBysieTcs: FoJJOMOP(HOI B OKPECTHO-
CcTu t =1, MoXeT ObITh 3amucaHa KakK HEKOTopas

2 o
(bYHKLII/ISI OT X , 1 BBUAY 9TOT'O OTBECHAIOIECC €U ITOJIC
6y,I[CT 3aBHUCETHb OT X YETHBLIM 06p330M. Ecnu xe B

npencrapieHuu (21) monoxute A, = 0, TO NOITYy4YEH-
HOe pellleHne OyaeT MPeacTaBIsaATh CO00 KOMOMHA-
1IMIO BOJIH, YXOJSIIMX IO TepeMeHHOI ¢ Ha GecKo-
HeuHOoCTh. [ToaToMy 3TO perreHne OyneT yaoBJIETBO-
pSATH YCIOBUSM U3TydeHUs. Ha oCHOBaHUM 3THX
CBOICTB MOXHO yTBEpKIAaTh, YTO MEPBOE cjlaraemMoe

A,F,(t) nopoxnaer ¢yHkuuio ocnabiuenus U,,. nis

+
najamouero 1nojis, a ciaraemoe B,G, (f) mopoxaaer
GYHKLMIO OCIa0JAeHUSI AJIsl pACCESIHHOTO MOJIS.

Y106HO MOJI0XUTH
B, = AR,.

Torma xoadduimeHTsl R, MOXHO paccMaTpUBaTh
KakK TMapuuajbHble KO3MOUIMEHTb OTPAXEHUS OT
MOBEPXHOCTU. TpeOysT BBHIMOJHEHUS KPaeBbIX YCIO-

BUI TIpU ¢ = f, TOXIECTBEHHO IO/ 3HAKOM WHTEerpa-
JIa, TIOJTy4uM B 3amaue JAupuxiie

— E1(7“7 tO) (22)
"G
U B 3agauye Heiimana
d
R, =-dr """ (23)

dgt '
dt Gn (7\‘, tO)

Mg 3aBeplIeHUs MMOCTPOEHUSI aCMMIITOTHYECKOTO
MPEeICTABIEHNS B CTAPIIEM MOPSIIKE OCTAIOCH OIpe-
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nenmuTh KoadduimeHtsl 4,(A). s aT0r0 paccMot-
pUM MpeAcTaBIeHUE Maaaloiero nos

) +oo l—nm
o= L)

x 2 A,WF,(\, )F,(\, ).

(24)

B sToM mpencraBieHUM ciieBa CTOUT CTApIIWil YJIeH
aCUMNTOTUYECKOro psiga A GYHKIUM OCIabIeHUs
nagaloieit BoiHbl. Ilepeiinem B (3) K KoopamuHaTaM
ToTrpaHNYHOTO ciiosd. UMeem

(25)
—m+L@+s-n+op™).
2k
Torna oy U, TOJTy4rM BbIpaXXEHUE
Upetsitm =exp(Re+s-tm). o)

I1pssmMoit TTonCTaHOBKOM ITPOBEPSIETCS, YTO (DYHKITUAST
U,,. YIOBIETBODSIET NapabOJIMYECKOMY YPaBHEHMIO,

a 3HAYUT, MOXET ObITh MPeACTaBJIcHa B BUE MPaBoit
yactu (24) To4HO.

IMpumennm K (24) obpaTHOE IpeobpazoBaHue (14)

i A,ME,\, ), (A1) = KA, 5,1), (27)
n=0
e
1 i _
KOus, t)—lJ. (1+nj exp(z(S+z2 lm)dn. 28)
[ n \/l -n

CpaBHuBass uHTerpand B (28) ¢ MHTeTrpaJbHBIM
npencTaBieHueM it GyHKIUM Yurrekepa M [16],
OKOHYaTeJIbHO TTOJIyYuM

1 M_yo(ix(s+1—1))
() igs+r-1)

OtMmetuM, uto pyHkuus K(A,s, ) He UIMEET OCOOEH-
HOCTel (KBampaTHBII KOpeHb B 3HaMeHaTelle KOM-
TMIEHCUPYETCS COOTBETCTBYIOIINM BETBICHUEM (DYHK-
U YUTTEeKepa).

KA, s,1) = (29)

Tenepb BocTiob3yeMcsl CBOMCTBOM OPTOTOHAb-
HOCTU COOCTBEHHBIX (GyHKUHMI F,(s). JoMHOXUM
TOXAeCTBO (27) Ha F,,(s) U IPOUHTETPUPYEM C BECOM

AKYCTUYECKMU XYPHAJI  Tom 67 Ne4 2021

p(s) mo otpesky s € [0,1]. B neBoii yvactu BBUny (18)
OCTaHEeTCs JIUIIIb cJIaraeMoe ¢ # = m. TakuMm obpazom,

N
(TtA) E, (A, 1)

y J~ M o(ix(s +1=1)) E(, s)
Vo Jixs+r=1) sa —s)

OTtMmeTM, 4To KOdhdUIIUEeHTH A,(A) He 3aBUCST OT
¢, B TO BpeMs Kak mapaMmeTp ¢ IPUCYTCTBYET B MPaBoOii
yacTtu BbipaxeHus (30). ®opmyiy (30) cienyet pac-
CMaTpUBaTh MPU TAKMX 3HAYEHUSIX MTapaMeTpa ¢, Tpu
KOTOPBIX CXOJUTCSI UHTErpaj B MPaBOid YacTU U KOTO-
pble He SIBISIOTCS HyJIIMU F, (¢). Hamnume napamerpa
t TIO3BOJISIET TOMOJIHUTEIbHO KOHTPOJIUPOBATh TOY-
HOCTb BbruucieHuit pynkuuit F,(A, ).

B reopun pyHkiunit knacca I'oliHa COOTHOLIEHUS,
noxob6HbIe (30), M3BECTHHI KaK MHTETpajibHBIE COOT-
HOIIICHUSI WJIM UHTeTpajibHble ypaBHEHUS 1JIsT (DyHK-
nwuii kiacca I'oitHa [15].

A,0) =

(30)

YNCIEHHAA ITPOLIEAYPA
1 PE3YJIbTATDHI

st obcyxaeHnss qudpakiIMOHHBIX 3(p¢GeKTOB B
3amavue quGpaKIIMy Ha KECTKOM 3JUIUIICOUAE OynaeM
BBIYMCJISITH ITOJIHOE T0JIE HA ero moBepXxHocTU. [Tpu-
BOMSI BBIpaXKEHUE, B3ITOE B (PUTYPHBIX CKOOKax B
(21), x obmieMy 3HaMEHATeNI0, MOJyYUM (hOPMYITy
JUJISI TIOJISI B CJIEAYIOIIEM BUIIE

+oo ir
1-7m
U(Sa th T]) \/ n I (1 + nj X

x 2 A,E,(\, s)W[”’—G”](tO)dk

-+
Gn(}\” t())

31ech TOUKOU 0OO3HaYeHa MPOM3BOAHAS (PYHKIIUU

+ ot
Gn - ElGn -
o +

omnpenenurtenab BpoHckoro dynkunii F, u G, , KOTo-
PBIiA, KAK U3BECTHO, 3aBUCUT OT #; IIOCPEACTBOM MHO-

SKUATEJIS l/xlto(to -1).

B 3amade nudpakuuy Ha uaeaabHO MSTKOM TO-
BEPXHOCTU OyIdeM BBIYMCIISITH HOPMAaJIbHYIO IIPOM3-
BOIHYIO IOJIsl HA TOBepXHOCTU. I1pu 3TOM y4ITEM, UTO

_2kp

(3I)

G, no ee aprymenry ¢, W[F,,G/| = F,

-1

9 _ =) (32)
i px\e-s1-n )af
B pesynbrare mojydyaem
a_l,l 2\/_peikm 2 - t0+m 1
on p[(1 ) to—s 1+n (33)
x Z AMWE M, s )%
n tRd(]
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s mpoBeneHus1 pacdyeTtoB 1o ¢opmymam (31),
(33) HeobOxomrmMo peruThb 3anady Itypma—JInyBuis
JUIST yIJIOBOro ypaBHeHMs (12) M HailTu 3HaYeHUS
CTIEKTPaJIbHOTO TapameTpa o, (A) MU COOCTBEHHbBIC
dbynkuum F,(A, s). OtMeTnm, uto B [ 18] ucmonn3oBa-
Ha 3aM€Ha NepeMEHHBIX, KOTopas IO3BOJISIET yCTpa-
HUTh OJHOBPEMEHHO 00e¢ ocoOble Touku. OmHako,
IIPA 3TOM IIOJIYYalOTCSI YpaBHEHUSI C HEMOJIMHOMM-
ambHBIMU Ko punneHtamn. C HaIlel TOYKHU 3pe-
HUS yooOHee caenaTh 00jiee MPOCThIe 3aMEHBI He3a-
BUCHUMOI MEpEMEHHOM

() by

ITepByto 3amMeHy BBITTOJHUM 114 S € [0, 1/ 2], BTOpYIO
wst s € [1/2,1]. dns dynkumii @ u P nonyaum ypas-
HEHUs

1=+s, o=+1-s (34

") + 0L, HY@(L) = 0, (35)

(0 + OO = 0,

raoe

4o — 2\ -1 L3 1
1_2;2 4(1—@2)2'

OTcyTcTBIE TIEPBOIt POU3BOAHOI B (36) TTO3BOJISIET IIPHIME-
HUTb YMCJICHHYIO cxeMy HymepoBsa. Beenem paBHOMepHYyIO

O Q) = %G + 4y + (36)

ek {C;}-01,.v C AroM A Ha untepsane [0, \/5/2] "
BeKTOp HeusBecTHbIX F = (®(0), D()),..., D[y ),

OH(2)/2). ¥y )., P, P(0)) . Ypasrenus me-
TOOA HYMCpOBa 3aIlIMChIBAOTCA B BUIIC

AF =0

C TpexararoHaJbHOM MaTpuLeil

Ao = =1+ 200,00, oy =1+ 100 WA,

A =1+ éQ(h (j = DI,

A; ;=

T

2+ ng TR,

J

A =1+ éQ(K, (J + Dy,
j=L2,...,N —1,
Aypy =—1- éQO», (N — Dy,
Ayy =2+2h - %(QO», Nh) + Q(\, Nh)),

Ay yar = —1- éQ(—X, (N = Dyl

1. B. AHIPOHOB, H. U. AHAPOHOB

1 .
Ay =1+ EQ(—x, (2N — j + Dh)A’,

Js

A, =-2+ gQ(—x, QN — K,
A =1+ éQ(—K, QN - j - Dhyi,
j=N+LN+2.. 2N 1,
Ay =1+ éQ(—X, W,
Aoy =—1+ %Q(—k, ).

HaxoxxneHue cOOCTBEHHBIX YHCESl MPOM3BOIMIIOCH
METONOM CTPENBOBLI, T.€. BbioOMpas ®(0) = 1, 4to Biu-
SIeT JIUIIb Ha HOPMUPOBKY, U, ITOCIEI0BATEILHO 1C-
nouab3ys 2N — 1 ypaBHEHUE CUCTEMbI, ONIPEAEASIJINCh
KoMnoHeHThl BekTtopa F. Ilapamerp o, urpatomuii
pOJIb IIPUCTPEIOYHOTO IapaMeTpa, HaXOOWJICSI M3
TpeOOBaHUs, YTOOBI BBITTOTHSJIOCH ITOCJIEAHEE YPaB-
HEHUE CUCTEMBI.

HopmupoBouHbie nHTerpaisl (18) u mHTerpasin B
dopmynax (30) mist KoadunmentoB A,(A) BbuMc-
JISJIMCh TIO COCTaBHBIM KBaApaTypHBIM GopMysiaM
Tpanenuii. I[IpoBepka ycCIOBHII OPTOrOHAJILHOCTU
(18) u He3aBucuMOCTU npaBbix yacteit (30) ot ¢ naoT
BO3MOXHOCTh JIOIIOJIHUTEJILHOM IIPOBEPKM TOYHO-
CTU BBIYUCJICHUIA.

ITocye Toro kak cCOOCTBEHHBIE YUCTa (I, Haime-
HbI, HEOOXOIMMO PEILIUTh paaualbHbIe YpaBHEHUS

(12) u Haittu dyskumu G, (A, 7). ®yukuuu G, (A1)
(GUKCUPYIOTCS CBOMM IMOBEICHNEM Ha OECKOHEYHO-
ctu. [loaToMy panuanbHOe ypaBHEHUE PElIaioch B
OTPUILIATEILHOM HAaIlpaBJICHUM He3aBUCUMOM mepe-
MeHHOI. 1)1 Toro YTOOKI 3a7aTh HauaJIbHbIE TaHHBIC
nist 3agaun Ko, MOXHO BOCIIOJIb30BaThCsl pellie-
Husmu Tome (19). HecnoxHO ycTaHOBUTD, YTO KO-

3 GULIEHTHI cj. aCUMIITOTUYECKOrO psia yAOBJIe-
TBOPSIIOT TPEXWIEHHBIM PEKYPPEHTHBIM YpaBHEHUSM

Cprio :;(n+l—ik)(n+%—ik)cn -

+2
' x(n+2) : (37)
-t (I’l+§—l'7\.) +ix(n+§—i7u)—a Cpils
Y(n+2) 2 4
B KOTOPBIX HAIO MOJOXUTH ¢_; = 0.

Psna B (19), Kak y>ke 0TMeUaJIoCh BbIIIIE, PACXOIUT-
CSl U MOXET MCMOJIb30BaThCsl JUIIb KaK aCUMITTOTH -
yeckuit. [ToaTomy Oynem paccMaTpuBaTh KOHEYHbBIH
OTPE30K psAla U UCIOJIb30BaTh €ro MpU JOCTATOYHO
GosblIoM 3HaYeHuu (*, KOTOpoe W OyleT Hadaiib-
HbIM 3HAYEHWEM He3aBUCUMOM TepeMeHHOM B 3a1a-

ye Ko mia G, ({). OTMETUM, 4TO BBULY HAIMYMUS

N
MHOXUTeNel ) B hopmysax (37) 3Hauenue {* npu-
XOIOMTCSI OpaTh TeM OOJBIINM, YeM MEHBIIE 3HaUe-
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Puc. 1. Ammiutyna nosst B cedeHuu x = () Ha )XecTKoM cepoue ¢ monyocssmu 200k~ u 10k (critonrHast TMHUS) U HA DJT-

JIMTICOMAAX C TTOTYOCSIMU 200k_1, 10k~ w20k~ (lTpUXOBas IUHUS) U 200k~ , 10k~ w5k (TTyHKTHD).

Hue napameTpa . [Ipy NpuOIMKEHNN K CUHTYJISIp-
HOi1 Touke { = | 1UIsl MOBBILICHHUSI TOYHOCTH BBIYMC-
JICHWIT M MCKJIIOYEHUsI 0COOEHHOCTHU B { = 0 MOXHO
IIPOU3BECTY 3AMEHY HE3aBUCUMOM IEPEMEHHOM

G+<C)=%, =01,

KOTOpasi IPUBOJIUT K YPABHEHUIO
Y"(1) +
L_ 40— 2x

(38)

3 1

41+ 1)

+ 0T+ Ay + 5. | (D).

1+ 1

(39) (39)

Kak moxka3piBaeT 4MCIEHHBIM CUeT, TMOJIbIHTE-
rpajabHble BhipaxkeHUs B (31) 1 (33) ObICTpO yOBIBAIOT
npu A — too, a 3aMETHBII BKJIAA B CYMMY JAIOT JIUIIb
cimaraempiecn =0un=1.

C TouykM 3peHus PUBMKU TIpolecca TUPpaKIInm
BBI3BIBACT MHTEPEC U3YyUYEHME MOINEPEUYHOI CTPYKTY-
pel gudpakumonHoro mojsg. Kak yxke oTrmedanoch
BhILIE, MpuOImkeHne Moka MMeeT ABYMEPHBIN Xa-
pakTep M Ha IpaHUIIE CBET—TeHb Ha IOBEPXHOCTU
JKECTKOTO TeJla JaeT 3HaYeHUEe aMILIUTYObl ITOJTHOTO
noJsi, paBHoe 1.399. Takum 06pa3om, COrjIacHO 3TO-

AKYCTUYECKUMU KYPHAI Ne 4

TOM 67 2021

MY IIPUOIIKEHUIO 3aBUCUMOCTH OT IIOIIEPEYHOM KO-
opauHaThl HeT. B peanbHOCTH, Takasi 3aBUCUMOCTb
MPUCYTCTBYET U TIOJYYEHHBIE 3[A€Ch aCUMITOTHYE-
CKHU€ MpeIaCcTaBIICHUS II03BOJISIIOT €€ BBISIBUTH. Pac-
CMOTpUM ceueHne x = 0 1 OymemM cpaBHUBAThb pac-
MnpeaeieHue IoJis B 9TOM CEYeHUM C paclpeesieH -
€M II0JISI Ha IOBEPXHOCTH C(hepouraa, KOTOPOe MOKET
OBITH PACCYMTAHO 0 ACUMITTOTUYECKIM (POpMYyIaMm,
MnoJiydeHHBIM B [6]. Ha puc. 1 310 pacmnpeneiieHue
MOKa3aHO CIUIOIIHON nuHueit. g smauricouma ¢
MEHbIIIE TonepeyHoil KpUBU3HOM pacrpeneieHue
MOJIsI MOKA3aHO IITPUXOBOM TUHUEH, a IJIsT DJUTUTICO-
uaa ¢ OoJblIel KpUMBU3HON — MyHKTUPOM. Pacuerst
MOKAa3bIBAIOT, YTO MONepevyHass KpMBU3HA BIUSET HA
pacmpeaesieHre TIoJisi OBOSSKUM obOpa3oMm. Bo-miep-
BBIX, IIPU YBEJIMYEHUN NONEPEYHON KPUBU3HBI DJI-
JIMTICOM, CTAHOBUTCS O0JIee TIJIOCKUM, YTO IIPUBOIUT
K YMEHbBIIEHUIO aMIUJIUTYIbl PACCESTHHOTO MoJist (Ha
KECTKOM SJUTUIITUYECKOM IUCKE, SIBJISTIOIIEMCS TIpe-
JIeIbHBIM CJIy4aeM 3JUIMIICOMAA, PACCESIHHOE II0JIe
OTCYTCTBYeT). Bo-BTOpbIX, OoJiblllasi MorepevHas
KpUBHM3HA CHIXXAET CKOPOCTh 3aTyXaHUs IIOJISI B Te-
HM, YTO BBIPAXKaeTCsI MEHBIIINM HAKJIOHOM Y ITyHK-
TUPHOI KPUBOM U OOJIBIIUM Y IITPUXOBOIA.

CpaBHuBasg nojis B cedyeHusix x =0 u y=0
(cM. puc. 2) MOXHO caejiaTh BBIBOA O TOM, YTO aM-
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Puc. 2. AmmuiuTyna nossi B ceueHusx x = 0 (kupHble TMHUK) U y = 0 (TOHKUE JIMHWUU) Ha JUIUIICOMAAX ¢ nojyocsimu 200k

20k w15k~ (CILIOIIHASI JIMHUSA), 200k s 20k w10k~ (LUTpUXOBAsT JIMHMS), 200k s 20k 5k (TTyHKTUD).

IIMTYyOa I10JIA B Oosee BBITAHYTOM CCYCHHMUN OKa3bI-
Bac€TCd MEHbLIEC, YEM B MCHEC BBITAHYTOM.

Ipu audpakuuu Ha uaeaabHO MSTKOI MOBEpX-
HOCTH YIOOHO BBECTH BEIMINHY

v = \/2\11 _nza_u’
k on

KOTOpasl B CTapIlieM IOPsIIKe He 3aBUCUT OT aCUMII-
TOTUYECKOTro mapamMerpa kp. PacueTsl mo dopmyme

Ta6mmua 1. 3navenus lvl Ha smuMNcoMpax, IJIMHBI ABYX
MOJIyoCeil KOTOPBIX MMEIT (DUKCUpPOBAaHHBIC 3HAYEHUS

200k w20k , a INIMHA TpeThelt (a, ) MeHseTcs

Monyock (k) (0, 15, 0) v(1, 2, 0)|
15 1.2625695 1.6000447
10 1.1161410 2.0459228
5 0.9662729 3.4741242
1 0.8487356 15.1752945
0.2 0.8258801 73.6736424
0.02 0.8207700 731.9964218
0.002 0.8202608 7315.2478423

(33) mpencraBieHbI Ha puc. 3. BausHue nonepeyHoit
KPUBU3HBI Ha pacrnpeiccHue MOoJjs OKa3biBaeTcCs
cxogHbIM. OgHAKo (cM. puc. 4), IO CpaBHEHUIO C 3a-
nadeit nudpakuuyd Ha XECTKON MOBEPXHOCTU aM-
TUIMTYA v OKa3bIBA€TCS OOJIbIlIE B 00JIe€ BHITSTHYTOM
cedyeHMH, YeM B MeHee BBITSIHyTOM. Kpome Toro,
BIMSIHAE TIONEepEeYHON KPUBU3HBI MPOSBISIETCS
CUJIbHEe, YeM B cllydae XKeCTKO MOBEpXHOCTU. DTOT
¢akT B HEKOTOPOM CMbICJIE HEOXKMIAHHBII, TaK KakK
MpY UCTIOJIb30BAHUM CTAaHIAPTHOIO MeTojIa Tapado-
JIMYECKOTO ypaBHEHWUS TIOMpaBKa Ha MOIEPEYHYIO
KPUBU3HY [Tl IM(ppaKIIuy Ha UaeaIbHO MSITKO Mo~
BEPXHOCTU TMOSBISIETCS JIMIIbL B TPETbEM UJIEHE
acUMNOTOTUKMU [3], B TO BpeMs KakK B clIydae >KeCTKOM
MOBEPXHOCTH YK€ BO BTOopoM [19].

Oco0Oblit MHTEpEC BbI3bIBAET MCCIEI0BaHUE Mpe-
Jiesia TIpY MPEBPAILEHUU 3JUTATICOUIA B CUJIBHO BBI-
TSIHYTBIA 3JUTUNITUYECKUIA TUCK. B ciydae xxecTKoro
INCKa PACCESTHHOE TOJIE OTCYTCTBYET, a B CiIy4yae
MSITKOTO HaOJI0aeTcs yCUJIEHUWE TOJIsI Ha KPOMKe

nucka. PaccuMtaHHble 3HAYeHUs BEIMUYMHBL vl Ha

rpaHulle CBeT—TeHb B ceyeHusix x =0 u y = 0 nmpu-
BeIeHDBI B Ta0. 1.

IIpu yMeHBIIIEHUU TONIIUHBI SJTUIICOMIA BEJIU-
ypuHa v B cedeHMU y =0 CTpeMUTCS K Ipenesy
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Puc. 3. AMmntyna vl B cedeHnn x = (0 Ha MATKOM cepouie ¢ IOIyOCIMU 200k71 u 10k7l (crutolIHASI JIMHUS) Y Ha 3JUTUTI-

COUJIax C MOJYyOCSIMHI 200k R 10k~ 207! (IITpUXOBasi TMHKS) 1 200k , 10k~ n 5k~ (TIyHKTHD).

M h
.
\,

LTS ~ NS N, \

0
~1.0 —0.5 0 0.5 n

Puc. 4. AMmuiuryna |v| B ceueHUsIX x = 0 CKUpHBIe JIMHUM) U y = 0 (TOHKWE JIMHUM) Ha DJUIMIICOMAAX C MOJTYOCSIMU 200k_1,

20k w15k (CIUTOLIHAS JIMHUSA), 200k~ S 20k u 10k (LITpUXOBAst IMHUA), 200k S 20k wsk~! (IIYHKTHUD).
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vy = 0.82, a B ceyeHnn x = () HEOrpaHUYEHHO BO3-
pactaet NMpUMEpPHO MPOMOPIIUOHATIBHO OTHOIIEHUIO

ay/ax.

SAKJTIOYEHHME

B maHHOI1 cTaThbe MBI ITOCTPOMIIA U MCCIEI0BAIA
BBICOKOYACTOTHYIO ACUMMOTOTUKY MOJs AUPPAKILIUU
Ha CUJIBHO BBITSIHYTOM TPEXOCHOM 3JUIMIICOME IS
clydasi ITafeHUSI IUIOCKOM BOJHBI BIOJb OOJIBIION
MOoAyocHu Jsjumncouga. Ilpu >ToM yYMTHIBAIOCH
JIMIIb MOJie TIPSIMOii BOJIHBI, OMUCHIBAEMOI B TIpU-
OMMKEHUU MOIM(UIIMPOBAHHOTO MeToda Itapado-
Jdeckoro ypaBHeHUs. ITogoO6HO ToMy, KaK 3TO OBI-
JIO cAeJIaHO B cilyyae AU paKiIuy Ha CUJILHO BBITSHY -
TOM cdepoune, B OalbHEHIIEM MpearoaraeTcs
pacIipoCTpaHUTh pe3yJibTaThbl aHaJIu3a Ha MaJcHUe
mopd yrjoMm, Ha Npyrvde BUIbI MadarollydX MoJjeit, a
TaK:Ke BKIIIOYMTH B pACCMOTpeHMe “00paTHYIO” BOJI-
HY, GOPMUPYIOIIYIOCS BCICACTBUE OTUOAHUS pacce-
STHHBIM IT0JIEM TE€HEBOTr0 KOHIIa 3jturncouaa. Ooias
naes yKa3aHHBIX OOOOIIEHMI TOBTOPSICT Ciaydait
cheponga, 0OMHAKO Ha MYTU UX pean3aliyd OXUIa-
IOTCSI  ONpelelIeHHble TPYyIHOCTA. Bo-mepBBIX,
yCJIOXKHEeHUe MHTerpaia (28) mpuBOaUT K mpobiieMe
CBEIIEHMSI €T0 K M3BECTHBIM CIIeLIMaIbHbIM (DYHKIIM-
siM. BO-BTOPEHIX, HET SIBHBIX BBIPAXXEHMI IJIST AaCUMII-
TOTUK (pyHKILIMI Kitacca ['oiiHa, MCIIOIb30BaHUE KO-
TOPBIX HEOOXOOUMO TIPU TMOJYYEHUUM AaMIUTUTYIbI

99

“00paTHOI” BOJIHBI.
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