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YIIPOIIIEHHASA BEPCUA PETYJIAPU3AIIUA
B PAMKAX METOIA BBICHINX
KOBAPUAHTHBIX ITPON3BOIHbBIX

[TocTpoena ynpomeHHas Bepcus peryispu3ali B PAMKAX METOIA BLICIINX KOBAPUAHT-
HBIX TPOU3BOAHLIX 1uid Teopun Slura Muninca. JlaHHOE mOCTpOeHKE MOKeT CTUMYINPOBATD
HCIOJIB30BAHKE 3TOr0 METONA IPY IPOBEACHNN TPAK TUIECKUX BEIYUCIICHIH.

1. BBEIEHUE

ITocTpoenne MHBAPUAHTHLIX PEryJIAPU3ALME WA KaJInOPOBOYHLIX TEOPUI OYEHL BAKHO
KaK U151 TPOBEICHNS IPAK TUYECKUX BLIUNCIIEHUH, TAK U IJI UCCJIEI0BAHNUSA HEEPTy pOaTUB-
HBLIX siBjieHnit. /o CMX mOp Py MPOBENEHUM BLIYMCJIEHUN HANOOJIEE YaCTO UCIOIL30BATACH
pasmepHas peryiaspusamms [1]. OnHako naHHAS PEryIApU3aIAa He UMEET OUEBAIHOTO 0600-
I[IIEHNS HA HemepTypOATUBHLIE IOAXOABL, A TAKIKE HE IPUMEHNMA K KUPAJILHBIM U CYIepCUM-
METPUYHLIM MOMEJIAM. Permerounas (opMyaupoBKa [2] cOXpaHseT KaanOpOBOUHYIO WHBA-
PUAHTHOCTL U IMEET HENEePTYPOATUBHLIN CMBICIT, OIHAKO B HE TAKIKE BOZHUKAIOT CEPLE3HLIE
PODAEMDBI TPU PACCMOTPEHUN KUPAJILHDBIX , TOMTOJIOTMUECKUX U CYIEPCUMMETPAYHLIX TEOPUIA.

AnnrepHaTuBHON HemepTyPOATUBHON PEryIAPU3ANMOHHON CXeMe Ui KaauOPOBOUHLIX
TEOpUii OTBEYAIOT BBEIECHNE B JATPAHKUAH UJIEHOB C BLICHIMMYU KOBAPUAHTHLIMU ITPOU3BOI-
Hoivu [3, 4] 1 nocsienyomee 106aBIEHNE MHBAPUAHTHLIX perysispu3aropos Haymu—Bumiap-
ca [5]. IlpemMyImecTBO 9TOM peryaspr3aimy COCTOUT B BO3MOXKHOCTY IPUMEHEHUS K KAPAJIb-
HLIM U CyNIEPCUMMETPUYHLIM MOZEJAM. B crartne [6] B paMKax JaHHOTO METOAA BLICHIAX KO-
BapuanTHLIX npor3BomEbix (MBKII) 6bu1 mocTpoen 0mHO3HAYHO ONPENeIe LI Perynspu-
30BAHHLINA (yHKIMOHAJ, CBODOMHBIN OT HEIOCTATKOB, NPUCY TCTBOBABIIMX B OPUIMHAJILHOM
KOHCTPYKIIAU 1 OOCY 2K IaBIUXCA B paborax [7 9].

B s10it cTaTtnhe nosnyueHo 6osee yroOHOE 1 KOMIIAK THOE BLIPAKEHUE I PEryISPU30BAH-
HOI'O JIArPAHKMAHA, KOTOPOE IIPEIIOIAraeT FOPA3I0 MEHEE CJIOKHLIE VM 9KOHOMUYHLIE BBIUNC-
JieHns, yeM B popMyaupoBke paborot [6]. IlonydeHHLIA pe3yabTaT MOKeT CIoCOBCTBOBATL
bonnmeit npusiekarearaoctr MBKII B kauecTBe MHCTPYMEHTa, I MPOBEIEHUS TIPAKTH-
YeCKVX BLIUKCJIEHUH B MOIEJIAX, [Ie He IPUMEHNMA Pa3MepHAsA PeryIapu3aliii.

*Mockosckuit rocymapcTsernniit yausepcurer, Mocksa, Poccus
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2. IOCTPOEHMUE PETI'YJIAPMN30BAHHOI'O $YHKIIMOHAJIA

OmanM 13 c0coBOB PEryIAPU3ALAN TEOPUY SABJIAETCH MOAM(DUK ALV IPOIAraTOPOB IIy-
TEM BBEIACHUA B JIaI DPAH?KVAH YJICHOB C BLICIIVMUY ITPON3BOIHLIMUA. OII:HaKO 9Ta HpOHeIIypa Ha-
PYIAET KaInOPOBOYHY IO MHBAPUAHTHOCTE. I COXpaHEHMA CMMMETPUM MOXKHO TOOABUTD
B narpanxkuaf flara Muiica 4ieHnl ¢ BLICIIMMY KOBAPUAHTHLIMUI IIPOM3BOMHLIMY |3, 4].

Mzu1 BLIOupaemM NpOMeKy TOYHDIN PEryIsipU30BAHHLIN JTArDAHKUAH, TPEIJIOKEHHDLIN B Pa-
Bore [6] (MOTMBaNMEH HAHHOrO BEIGOPA ABIISETCA HEOOXOAMMOCTL YCTPAHEHNUS [IEPEKPLIBAIO-
IIIXCA PACXOMAMOCTEH, CM. 00cyKaeHue B [6]):

Lon(e) — L) = Lyui(a) + = [35|° 1)
YMAE T RGN (S As (@) |
rae 1
Lym = gtrffw, So = /(VQfﬁu)Qd.’L‘. (2)

3mecs Fy,,, CTAHTAPTHBIM TeH30D KPUBU3HEL, & V  KOBAPHAHTHAS IPOM3BOIHA:

Fo, = 0y Al — 0, AL + 10 AL AL, (3)
Vol = 0,0 + 120 Af,. (4)

Torna npom3Bonsammit QyHkIMOHAN B KaanOpoBke JIopeHa MoxkeT OBITL 3aIMCaH CIIemyIo-
M 00Pa30M:

Z[J] = / exp{z' / [Lymi(e) + T2 (2) Al (2)] dat

vovw [ [sigta] s alloan o

roe M®b = O Vzb. Ynobuo mpeoOpa3oBaTh 3TOT PYHKIMOHAI K APYToil popme. Bragane B

COOTBeTCTRIM ¢ PABOTOH [6] MBI BBEZIEM MHTErPIPOBAHMUE IO NOMOTHITEMLHLIM HOJISM A

Z[J] = /exp{i/ |:£YM(33) + 5 () Al (2) — %(hg(az))Q] dz+

i 45
+54E /hZ(az)W&) dm}é(auAu) det M(A) E[th DA,. (6)

Il pasneseHns MHTErpUPOBAHNA [0 KOBAPUAHTHO IPOAOJILHOM U MOIEPEYHOM YaCTAM IO
h, nomeOXKVM (yHKIMOHA (6) HA “emuHVITY” :

det VQ/Hé(VM(hM +V,u)) Du(z) = 1, (7)

" IpoBeaeM 3aMEHY IIEPEMEHHDIX !

hy — hy — V0. (8)
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TIpw 5TOM Moy M
21J] :/exp{i/ {zYM(z) () A% (z) - %(h Y, ut)2 } do+

i a 350
+2A5/(h Vpu)(SAG()dr}

X 8(0Ap)8(V uhy) det M(A) det V2 T DuDh, DA, (9)

Baaronaps kanubpoBOUHON MHBAPUAHTHOCTU AEACTBUSA S BBLIIOJIHAECTCA PABEHCTBO

550
/v Ma()dx_o (10)

HO@TOM TOJILKO KOBAPMAHTHO IIOIIEPEYHASA YaCThL ITOJIA h JaeT HET I/IBI/IaJILHLIﬁ BKJIad B
y p
ypasrenre (6). Ha nosepxaoctu Vb, = 0 MBI TakKe nMeeM

/hg(x)vpua(az) dz = 0. (11)

Ncnonbays ypasrenus (10) u (11), MbI MOKeM OTOPOCKTE JIEBBIE YACTV STUX yPABHEHUHA B
skcronenTe Beipaxkenus (9). Materpupysa nocse 31oro no u(z), mosydnm

2[J] :/exp{i/ [EYM(z)Hg(z)A;(m) - %(h‘;(m))Q-l- 2; /h“( )6252’ J dr}x
X 8(V,uh)8(8,A,) det M(A) dets V2 [ Dby DA,. (12)

CBoBomHBIE TPOIAraTOPLI, MOPOK AAEMBIE DKCIOHEHTON Bhipaxkenus (12); umeror caemyro-
YO 12 7 o 10 A o 6

1yIo yabrpaguosnerosyio acumurotuky: A, A, ~ k7 hpohe ~ k70, Ay hy, ~ k70 Jler-

KO OKA3aTh, YTO MHAEKC PACXOIUMOCTHU IPOU3BOILHON MarpaMMbL, TOPOK AeMOR () yHKIN-

ouasioM (12), MOKeT OLITL IPEACTABJIEH B BUE

7
w1 =4 =4I = 1) =4NA 6L — 4Ly, — Ea — By — 3Bg, — 5By, (13)

rae I uwmcao nerenn, L 4, Ly  uyuciao BHyTpewHux u K4, Ep  4YnCIO BHENTHUX JIAHWIA
MOMEPEYHLIX KOMIOHEHT Togelt A u h, coorBeTcTBeHHO, N 4  UMCJIO BEPIIWH, TOPOXK IEH-
Heix Lyv, Fgp — ancno BHemmux nmHmii noseit, npeacrasisommx det M(A) n det? V2,
Es = E}fmg + E)\ — umcsio BHEMHUX JIMHUH, COOTBETCTBYIOMMX MTPOIOILHON YacTy IoJist h u
BCIOMOI'aTEILHOMY IOJIO A, BOZHUKAIOLIEMY [IPH HPEACTABIEHAN NeJILTA-()yHKIN

§(Vuhy) = /exp{/x\vﬂhu dw}H DA (14)

(Egn n Es smnaoTcs yeTHnivuy uncaavm). Moxkuo Bunets, uro ecm By, > 0, 1o marpammva
CXOOUTCS, T. K. OHA CONEPKUT XOTSA Obl OHY BHY TPEHHIO JinHMIO 11051 A. Pacxomsmmmucs
ABJIAIOTCS TOJILKO OJHOIETJIEBLIE IPA(LI, IS KOTOPLIX BLINOIHAIOTCA yeiaoBust L g = Ly, =
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Nao=0, E, =Ey;, = Es =0uE = 2,3,4. CnenoBaTensHo, CyMMa, BCEX ONHONETIEBEIX
PACXOIAMXCA AMAIPAMM C BHEIIHUMY JIMHUAAMYI KQJIMOPOBOYHLIX OJI€H A, , MOP0K 1aeMLIX
(yuxmmonasom (12), npencraBuva B BUIE

825
Zaiv[A] = /exp{2A5 // 5Aa( )5Ab( ) b(y) dfﬁdy+~-~}5(vuh“)5(8pqp)x
x [[ Phy Dapu det M(A) det? V2. (15)

B ¢opmyne (15) MHOrOTOUME CUMBOJIM3UPYET YIEHBI, KOTOPLIE OGECIeUnBAIOT UH(PAKPAC-
HYyIO CXOIMMOCTDL MHTerpaJa (15) 1 He BAMAIOT Ha ero yiabTpa@roIeTOBOE IOBEICHIE.

I/ITaK, nponenypa BBEAEHUS YJIEHOB C BLICIIVMMIY KOBAPVMAHTHLIMY IIPDON3BOAHLIMUY AE€J1a€T
CXOOAMMMUCA BCE€ MHOTI'OIIETJIEBLIC OUAT'DAMMDI. OIH-IaKO U1 PEryasaprn3aly OOHONIETJIEBLIX
marpaMM TpedyIOTCA AOMOHUTEILHBIE TOCTPOEHMS.

B patore [5] (cm. Takzxke [10]) GBIIO IPEIUIOKEHO UL OCYIIECTBIICHA HEOOXOMIMOM pery-
JIIPU3ALMYI UCTIOJL30BATL BUAOM3MEHEeHHY 10 ipouenypy [laymu Bunaapca (IIB).

B nmaumoit cratne BBomurcs B3anvoneiictere 1B, ynorierBopsaiomee ciaenyommm YeTn-
peM yCJIOBUAM:

a) ¢ysknnonas [1B nEBapranTen Ipy KAIMOPOBOYHLIX IPe0Opa30BAHNAX HoJeil A, ;

6) perysaapusanus MOJHOCTLK CHUMAETCA B IIPEesie, Koraa Maccol noseti I1B crpemarca
K OECKOHEUHOCTH;

B) PEryJApPU3yIONME WIEHBI B TOYHOCTHU KOMIIEHCUPYIOT OCTABIIMECH OQHOTIETIIEBLIE PAC-
xommocTy (pyHKImoHana (12), 1 coKpaleHre pacxoMsIrXCst BKJIALOB IPOUCXOAUT ISl UH-
MBUAYAJILHLIX MAarpaMM (T.e. PACXOAANMECS MMAarpaMMol GyHKImoHana (15) u B3anmo-
neiictBus 11B rMeroT oarHAKOBYIO CTPYKTYPY U HE HYKHO HUKAKOMR TOMOJHATEIILHON IPe-
peryaspusammm);

I') IPU MHTErPUPOBAHMN PEry/IAPU3Y IOIIMX YIEHOB MO HOJAM A, He BO3HUKAET IOMOIHI-
TENLHLIX PACXOIAMMUXCA HOArPa(OB B MHOTONETJIEBLIX IMarpaMMax (IaHHOe TpeboBaHue 13-
BECTHO KakK Mpo0JeMa MepeKk PLIBAIOIIMXCA PACXOAMMOCTEH, cM., Harmpumep, [10, 11]).

Pyuxmmonas [1B ¢ BHemHEMMY nuHEMAMY TIOJEH A, yIOBIAETBOPAIONMIA BLITIENEPEUNCIIEH-
HBIM TPEDOBAHMAM, CYIIECTBYET U BBINJIANT CJIEAYIOMIM 00Pa30M:

o) = [ ool g [ B0y (B = S VB e
+z'M/§f;(x) @ (x)d }5(v B,)8(0,B,)x

« [[ DB, DB, det™" M(A) HdetC'Tj(VQ — M2). (16)

3necn E“, B,, aHTUKOMMYTHPYIOIMIME I0JIA 1 BLITOJHeHL! ycaosusa [1B
dgg=-1, ) ¢;MF=0. (17)
J J

Wn” (4 »

Y6emumcs Tenepn, uro gysxkunonan (16) ynosnersopsier ycuosusaM “a
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Ilposepka ycaosus “a”. Ilnsa neMOHCTpAIMY KAJINOPOBOYHON MHBAPUAHTHOCTY ()yHKIIN-
onasna (16) npoBenem 3aMeHy NepEeMEeHHBIX:

By = By} + V1), (18)

rmae
B =B, ~V,V?V,B,, ¢=V2V,B, V,BI=0 (19)

_1
u B:f, ¢ aETHKOMMyTHMpyIomme noad. SkoGuan npeobpaszosamuii (18) pasen det ™2 V2
(3mak “mmHYC” B CTeneHu meTepMuHAHTA 00YCJIOBJIEH MPACCMAHOBOM MPUPOION nomseprae-
MBIX 3aMeHe repeMennnix ). Torna gyakmmonad (16) mpuobperer Bun

5 525, .
IPV(A) /exp{2A5 // W—(W()(BZ" ),Z dx dy+
+zM/ (B + Vu1)s d }x

x 0(V Bpu)d(9, B + Mup) HDE DB Dypx
x det ™t M(A) det ™ Ve Hdet 2 ) (20)

OueBnaHO, YTO €IVMHCTBEHHBIA 3aBUCAIMHA OT 1) 4JeH B 3KCHOHeHTe Bhipakernsa (20) paBen
HyJII0 Ha ToBepxHOCTH V(B = 0!

/EZ(.’L‘)VM/)“(.T) dz = 0. (21)
910 no3BossteT HaMm nepenucars Gyskmmonan (20) B Buae
fov(d) = [ LA BN LA B [ DB (22)
roe
(A, BY) —/ //_ O S0 (B dedy+
14200 = eszAs 5 Aa (w 5Ab()“y$y
—HM/ )(B)e }6(Vu§“)><
x [[ DB, det™2 V2 [ det# (V2 — M2) (23)
n
Io(A, BY) = det ™t M(A) /5(8ij; +My) [[ Dy (24)

dyuxmmonan I1 (A, B%) nEBapranTen npy OMTHOBPEMEHHDLIX TPe0bPa30BAHMAX:

Ay = Ay + (A e + Oy,

B“—>Bu+[B“,E], (25)
tr tr

BY — B + BT,

Lr €].
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Syuxmmonan I>( A, B™) toxe kammbpOBOYHO-UHBADUAHTEH, T. K. TOCJE WHTETPUPOBAHUSA

II0 ITOJIAM '(/) OH PaBE€H HeCyH_IeCTBeHHOﬁ KOHCTAHTE 1 B ﬂeﬁCTBHTeHLHOCTH HE 3aBUCUT OT A

u B (mamoMmuM, 9TO 1)  IPACCMAHOBO TOJIE M MHTErpUpOBaHue 1o 1) B (24) mopox maeT

det M(A)). DTu BLIKIAAKU NOKA3BIBAIOT KAJUOPOBOUHYIO MHBAPUAHTHOCTDL ()yHKIMOHA-
a (16).

IemoncTpamms kammbpoBOUHOM nEBapuanTHOCTHU B3anmoneiicteusa [IB (16) asisercs ca-
MBIM CyII€CTBEHHLIM MOMEHTOM B 3TOI7I CTaThe. OHa II03BOJIAET H36€}K3TL ITOBOJILHO C.HO)KHOﬁ
IBYXCTYNEHUATOR POy PLI PEryJIPU3aINNI, UCTIOIL30BAHHON B [6], 1 HAMHOTO yIIPOCTUTD
OKOHUATEJILHOE BLIPAYKEHUE 1A PErYIIAPU30BAHHOTO JIATPAHKUAHA.

Iposepra ycaosus “6” . HeobxomambiM ycstoBreM JI000H pErynsipu3anmy ABasSeTCs CIie-
nmyromee TpeGOBaHME: BCE BRIPAYKEHNsA, KOTOPLIE B JTAHHOM MOPAIKE TEOPUM BO3MYIICHUN ObI-

JI KOHEUHLIMU B MCXOMHOR Teopru ([0 HAJIOXKEHUS PEryJiipU3alian), HOJIKHLI COXPAHUTD

CBOU TOYHLIE KOHEUHDIE 3HAUEHIA [IOCJIEe yeTpaHeHus perynspusammu (cm. [12]). B uactroc-
TH, PeryasaprU30BaHHLI IPOU3BOAAIIMN (YHKIIMOHA HOJIKEH CXOIUTLCA K UCXOOHOMY (YHK-
MoHATy Ha (opMannHOM yposHe. IIpomemorcTpupyem, uto B npenene M — oo, M; — oo
Braannosneti [1B pyrkmmonana (16) moaHOCTLIO yCTPAHAETCA M CBOMUTCSA K IEPEHOPMUPOBKE

JIOKAJLHLIX KOHTPUJIEHOB. JlefiCTBUTENLHO, PEHOPMUPY: [OJIA B Buipazkeruu (16):

_ 1 — 1
BN_)\/—MB,L“ BNH\/—M‘BNJ (26)
OJIy UMM
M%gi’%ﬁoofpv(ft) :/exp{i/EZ(m)Bg(m) dm}é(vuﬁu)(s(apBP)x
x [[ DBy DB, det™ M(A). (27)

3amena nepevennrix (18) msa obowx noneit B, By, (akobuan sToft 3amennt pasen det ~ ' V?2)
IPUBOOAT K BLIDAXKEHUIO

lim Ipy(A) = /exp{i/(ﬁzr + Vuﬂ)g(BZr + V)2 dm}x

M—o0, Mj—o0

x 8(V20)8(9,BY + My) [[ DB, DBL D Dy det ™ M(A) det =1 V2 =

= /exp{z’ /Ef(w)Bzr(w) daz} I_IDELr DBLr = const . (28)

Takum o6pazom, Bzanmozeticteue [IB (16) mosmnocTnio yerpanserca B npenesne M — oo,
M — 00, uTO 1 TPeBOBAIOCH NOKA3ATD.

Iposepka ycaosust
CUpyeT OCTABLIMECS] ONHOLETJIEBLIe pacxommocty GyHknmonasa (12). Jlerko Buzers, uro

“g”. Tenepn nokaxewm, uro Gpyuxumonas [1B (16) 8 TouHocTr KOMIEH-

BCJIEACTBYE KaJMOPOBOYHON MHBAPWAHTHOCTY OEACTBUA S HEJOKAJILHDIA YJIEH B 9KCIIOHEH-
Te Boipaxkenus (16) MoxkeT OLITL HepenrcaH B BULIE

_a 62 i B
// 5.Aa( )5Ab( )(Vuv VB! dody =

_ nae 650 abce —2 c
_/Bp(m)igAz(m)gt (V=2V,B,)¢ d. (29)
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DTOT YiIeH HOPOXKAAET TOJLKO CXOMANIMECT AUATPAMMEL, T. K. HEKOTODPBIE IPOM3BOIHBIE B
npaBoit vactu ypasrenus (29) neficteyioT Ha BHemmume mona A,. CremoBatennHo, pacxo-
IAMUECs AMAarpaMMEBL, OpOoXK AaeMole ypasHenusamu (15) u (16), MMeroT 0IMHAKOBYIO CTPYK-
Typy (ecau Eu coorBeTcTBYeT h,, 1 B, COOTBEICIBYET ¢,) X UX CyMMa KOHEUHA. ITO IO-
Ka3bIBAeT, 4T0 (yHKImoHAI (16) KOMIEHCHPYeT OCTAIOMMECS] ONHOIETIEBLIE PACXOAMMOCTH
¢ysxmmonaa (12).

Ipoesepka ycaosus “r’. Haxower Mbr moxkakem, 4to, OyIydn IPOUHTErPUPOBAHHLIM 10
noasM A, ¢pyexumonan IIB (16) He mopokmaeT NOMOJIHUTENLHLIX PACXOLAMNMXCS MOAIPa-
()OB B MHOIONIET/IEBLIX MUATPAMMAX U IPOU3BOAAIME (yHKImOHAT (12), peryaapu3oBaHHLIA
B3aumozneiicTerem (16), ABASETCA KOHEUHLIM HE TOJILKO HA ONHONETJIEBOM yPOBHE, HO U IS
J1:000r0 YnC/Ia eTeNb. BoinmiieM 3TOT peryisapu30BaHHDLIN ()yHKINOHAI:

. ] . 1, 6So
Z[J]:/exp{l/{LYM( ) + I (@) Ay () — 5 (hp (@ z))* +Wh"( )6A“( ) o

5280 B b
2A5 // 5A‘1( )5Ab( )( w— VuV V,,B,,)ydmdy+
+ z’M/FZ(m)Bﬁ(m) dm}5(Vuhu)6(VNF“)5(apAp)5(apo) dets V2%

cj —
x [[det2 (v* = M3)[[ DB, DB, Dhy DA, (30)
1 x

Nunexc pacxommmocTy npOU3BOILHON IrarpaMMbL, TOPOxK aaeMoit yukumonasom (30), ana-
JIOIMY€eH UHAEKCY B Boipaykenuu (13) ¢ yuerom “Bkyana” BHemHux suauii nonei I1B

7
wy = w1 — Ep — B — 3E,), — EEEV, (31)

roe g = Fp — unCia BHENTHYX JIMHAHN TOMEPEYHEIX YacTeit COOTBeTCTBEHHO moelt B u B,

o o € 1
Eg}y YMCJI0 BHEITHYX JIMHUIA TOJTel, mpenctapasiommx det 3 (V2 — MJQ) Egv = Egﬂg +
EEV — UMCJIO BHEIMIHMX JIMHZH, TPeACTABIIONMX IPOIOILHYIO YACTL IO B U BCIOMOra-

TEJILHOE II0JIE APV, BO3HUKAIOOIEE ITPU TPEOCTABJICHUN IIe.HLTa—(i]yHKHI/II/IZ

§(VuB,) = /exp{ /APVquu dm} | 225 (32)

(Eg}y u Egv ABJIAIOTCS YETHLIMY uncyiaMu). Jlerko Buners, uro ecniu B > 0, To muarpam-
Ma CXOIMTICA, T. K. OHA BKJIIOYAET B ce6s X0TA ObI OIHY BHY TPEHHIOIO JuHUIO mnomeit A, . Pac-
XOISIIMMICS SIBIISIOTCS TOJBKO ANArPAMMEIL, [1JIs1 KOTOPBIX BBIIOJIHAKOTCS CIELYIOMNE YCII0-
sus: Kg = B =0, Eg,y = E};V = 0 uncno meresnn I = 1. Kax Ob1mo noka3aHo Boie,
BCE PACXOAMMOCTY B TAKUX OJHOIETJIEBLIX IUArDAMMaX, HOPOXK AeHHLIX (yHKumoHaaoM (30),
B3aMMHO COKPAIIAKTCSA IPU IPUMeHeHuu nponenypot 11B.

O1cyTCcTBUE HOBBIX PACXOAANMXCA IUATPAMM, OPOXK AAEMBIX B3aumoneiicteuem 1B mpu
MHTEr PUPOBAHMUY 110 HOJAM A, 00y CII0BIIEHO TeM, UTo nponaraTop noneit A, npu 60/nimmx
MMITyJILCax yOnBaer OnicTpee, yem mpornaratopnt noseit [IB. IlomoGuoe perenne npobate-
MBI IIEPEK PBLIBAIOIIMXCA PACXOMMOCTel Ob110 npemioxeno B [10] n peannzosaso 8 [6]. Do



YIIPOLIIEHHASI BEPCUS PEI'YJIAPMU3AILINM 433

cnoco® pemrerns npobIeMbl HAIAraeT OnpeneseHHbIE OrPDAHNYEH HA BI YJIEHA, C BLICIIMU
KOBaPVAHTHLIMI IPOM3BOMHLIMU B IPOMEXKY TOUHOM Jiarparxkuane (1). Kak 6wwio ykazano
B [6], €cyiu MBI 3aMHTEPECOBAHDI JIUIIL B OIHONETIEBOM HPUOIIMIKEHNN, TO MOXKHO UCIOJIL30-
BATDL 0OJIee IPOCTOM MPOMEXK Y TOUHDIN JIAr PAHIKUAAH:

Lym(z) — LMN2) = Lym(z) + W tr(V2F,u)2 (33)
IIpumeps! Takux Bouncienuit M. B [9, 13]. Ommaxo mcxons u3 narpamxkuasa (33) Mel He
cMO¥KeM BBecTH “mpaBuianHOe” B3ammozneiictre [IB, koTopoe He mopoxk maeT mOmoTHUTEh-
HBIX PACXOQANIMXCA NOATPA(OB B MHOTONIETJIEBLIX IMArPaMMax (IeTaanLHOe 00 bLACHEHNE JaHO
B [6]). CrenoBaTesbHO, €CIU MBI 3AMHTEPECOBAHDI B IPOU3BOAIIEM ()YHKIIMOHAJIE, KOTOPLIH
KOHEUEH B JII0DOM NOPsAKE TEOPUU BO3MYIIEHNN, 8 TAKIKE UMEeT HerepTyPOATUBHBIN CMBICII,
MBI IOJIZKHBI MCTIOIL30BaTEL Bhipaxkenue (30).

HMomBenem utoru 3ToroO paBzIena. HOCTpoeH perynispr30BaHHLIA np0M3Bozmmm7I ¢yHKIM-
onax (30), KOTOPLI ABIsIETCA “NPABUIBLHBIM” U YIOBJIETBOPAET yCIoBuAM “a”—“r” B caemy-
IOIIIEM CMBICJIE:

a) OH yIOBJIETBOPSET NpaBuiLHLIM Toxk AectBaMm CaasuoBa Tefinopa [14, 15], mockonnKy
OLLIN UCIOJIL30BAHLI TOJILKO KAINOPOBOYHO-MHBAPUAHTHLIE PErYJIISPU3Y IOIINE YICHDT;

©) B mpenene M — oo, M; — 0o ¢ mocaenyiomm A — 00 BCe He(U3MIECKIE MOILI IPO-
[AJA0T, BHOCA BKJIAA TOJLKO B JIOKAJILHLIE KOHTPYJIEHD;

B, T') BCE IMATPAMMDI, IOPOXK AEHHLIE (HyHKIMOHAIOM (30), KOHEUHLL, T. K. MHTErPAJI [0 H-
TUKOMMY TUPYIOIIIM TI0J1AM B, B COKpaIaeT 0MHOMeTIEBYIO PACXOMANYIOCA YACTEL MHTET-
pasa no nossim A, h, a mepekpoiBarommecs pacXOaMMOCTH B MHOTOIETJIEBLIX IarPaMMax
OTCYTCTBYIOT.

B 10 xe Bpemsa ¢pyuxumona (30) sBiserca 6osee MpOCTLIM U SKOHOMUYHLIM C TOUKU 3De-
HUA BLIUUCJIEHNH, YeM MOy YeHHLIA B padore [6].

B 3aBepmenne 3amerrv, uTo HesMOKaMLHLIA usteH (29) B Boipaxkenvm (30) He maer BKiana
B npenene M — oo. Kak Obu10 mokasano, ass KOHedHOro M 9TOT 4jieH mopoXK IaeT TOTHLKO
KOHEUYHLIe IMarpaMMLl, a B penese M — oo BKJIAI 3TUX OUarpaMM paBeH Hy 0. B npenesne
M — 00, KOTOPLIA 1 NPENCTABIAET UHTEPEC, MOKHO OTOPOCUTD 3TOT uiieH B ypaBrHernu (30),
[IOJIYYYB [TPOU3BOIAIIMHN ()YHKIIMOHAJ C JIOKAJILHBIM () (€K TUBHLIM NeCTBUEM, IPUTOIHLIN

I TPAKTUYECKUX BLIUMCJICHU:

. ] . 1, “ 050
2= [ exp{’/ Con(@) + Ty o) (o) = 050 + b 5|

// O S b (y) dody+

2A5 5Aa( S AL (@) AL (y)

+ iM/EZ(a;)B;(m) da:}5(v“hu)a(vuﬁﬂ)a(apAp)a(apo) det? V2x

x [ det® (v2 — M2) [[ DB, DB, Dh, DA,. (34)

Ot6pacoBanue Boipaxkenus (29) HapymaeT KaJuOPOBOUHYIO MHBAPUAHTHOCTD MJ1fl KOHEU-
upix M. Toxznecrsa CaasroBa—Telisiopa npu 3TOM BBLITOJHEHDI JUIIL ¢ TOYHOCTHIO 10 KO-
HeuHnx wieHoB nopamka O(M ~1). D1u unennt 6e3BpemHDy, T. K. HE OKA3BIBAIOT BIIMAHMUA HA

KOHTPUJIEHDI 1 MCYe3aioT B npenene M — oo.
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3. BAKJIFOUYEHUE

B sT0#t pabote nocTpoeHa HEMPOTUBOPEUMBASL MHBAPUAHTHAS PErYJSPU3ANNI KAIUOPO-
BouHLIX Mozeteii B pamkax MBKII. /lannas perynspuzammsa MoxKeT OLITL 5()()eKTUBHO UC-
MOJIL30BAHA B MOZIEJIAX, K KOTOPLIM He IPUMEHNMA Pa3MepHas peryaapusamms. [lomyuennan
(GOPMYJIMPOBKA SIBJIAECTCSA 3HAUNTEILHO DOJIEe IIPOCTOH 1 TPeDyeT CyIEeCTBEHHO MEHDIIE BhI-
UVCJIEHMIA IO CPABHEHUIO ¢ (OPMYJIMPOBKOH B pabore [6]. Ha mmarpamMHuOM ypOBHE CTPYK-
Typa PeryJsapu30BaHHOIO (yHKIMOHAA (34) BCe elne JOCTATOYHO CJI0KHA, OMHAKO HA CErOI-
HAIMHAA IEHL C YY4eTOM MPOrPEecca B 00IACTU KOMIILIOTEPHON TEXHUKYU U COOTBETCTBY IOIIETO
OporpaMMHOro obecriedenus (CM., Hanpumep, [16]) BoruncauTensHaA Iponenypa MOXKeT OLITE
TOJIHOCTHLIO aBTOMATU3MPOBAHA.

Baaromapuaoctu. §I 6aaromapes npodeccopy A. A. CiaBHOBY 3a HEOIEHUMY O TIOMOIIID
V1 MHOTOUKCJIEHHBIE O0CYK IEHUsI. DTO UCCIENOBaHne ObLIo nomnep:kano Poccuiickum gos-
oM (pyHIAMEHTAJLHLIX nccsenoBanuil, rpant N 96-01-00551, n IIpesnnenrckum rpaaTom
[0 IOAIEPIKKE BEIYIIMX HAYUHBIX IKOJI, TPaHT Nt 96-15-96208.
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