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B pamkax gndpakunoHHOro noaxoaa paccMaTpuBaeTcs 3agada paccestus 2 — 2(3) Tpex 04HOMEPHbIX KBaH-

TOBbIX HacTuy C NapHbIMA KOpOTKOp,eﬁCTByIOLU'VIMVI noTeHunanamMmm NpUTAXKEHNSA. Pewenne 3ada4dun paccesaHns

CTPONTCS B TEPMUHAX PELLUEHUS MOLENbHOW HEOAHOPOAHON rpaHMYHOlW 3ajadm B Kpyre bonbworo paguyca c

yCNnoBuAMN N31YyHEHUA HA rpaHuue. PaCCMOTpeHbI BO3MOXHbIE CbVI3VI‘-IeCKI/Ie NPUNOXKEHNA ﬂOCTpOEHHOﬁ moae-

nan.
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1. BBEAEHHUE

Unen mudpaknmoHHOTO TOAXOMA B 331a4e paccesi-
HUSI TPEX OJHOMEPHBIX KBAHTOBBIX YACTHIL OBLIN MpEeI-
Joxkenbl B paborax [1-3] u nosyuunnu ganbheiinee pas-
BuTHE B paborax [4-7]. B mepeunciieHHBIX BbIIE pabo-
Tax PacCMATPUBATIACH 331a9a PACCESTHUS TPEX YACTHIL
C HAPHBIMU [TOTEHIIUATIAME OTTAJIKHBAHUS .

Jamnas pabora MOCBAIEHA CIYYal0 TAPHBIX ITO-
TEHIIUAJIOB MPUTAYKEHWS, TOMICPKUBAIOIINX CBI3aH-
HbIE COCTOSIHUS B KaxKJoil mape. Perenne 3aaau pac-
cestHus 2 — 2(3) OyzeT MOCTPOEHO B JBa dTala. Ha [ep-
BOM 3TAIle MBI TIPEJJIOKUM CXEMY, TIO3BOJISIONIYIO yCTa-
HOBUTb CBHA3b aMILJIUTY/I, PACCESHUS IIPOIECCOB 2 — 2 1
2 — 3. d1a cBA3b OyJIeT NOJydeHa B TEPMUHAX HEKOTO-
pOro BHeMNTHEro 06beKTa — cpe3arorreit hyHKIn, BIIH-
siHUe KOTOPOil Oy/leT HHUBEJUPOBAHO HA BTOPOM 3Ta-
ne. Ha stom (Bropom) srame Gymer npenjioxkKeH 4uc-
JIEHHBIA MEXaHU3M BOCCTAHOBJIEHUS TIOJTHOTO PEIIeHUST
3a7[aUM PACCESTHUST BO BCEM KOHMDHUTYDPAIIMOHHOM TIPO-
crpancrBe. Bymer copmynupoBana rpaHudHas 3a7a-
9a, JIJIsT HeOMHOPOIHOTO auddepeHInajibHOro ypaBHe-
HUSI B YACTHBIX TTPOU3BOIHBIX BTOPOTO TIOPSIKA B KPyTe
GOJIBIIIOrO PAIYCA C yCIOBHEM U3JLyY€HHS HA IPAHUIIE.

* E-mail: a.budylin@spbu.ru
** E-mail: s.levin@spbu.ru
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B cay4ae 3amaqu paccesnus 3 — 3 moxoxKasd cxema pe-
nienus ObLIa IpeIokKena B pabore [4] u peanuzosana
YHCJIeHHO B paboTax [5,6].

OrmeruM, 91O 0OIIAST CXEMa, TOCTPOEHUST PEIIeHUsT
3azauu paccesiuus 2 — 2(3) auisd ciydas TPeXMEPHbIX
3apsPKEHHBIX YaCTHI] OblLIa MpeJjioXKeHa B pabore [§]
MPUMEHUTENIFHO K PEAKIIUAM, CBA3AHHBIM C HAKOILIE-
Huem anTunporonos [9-11]. Ilpemaraemas namu pabo-
Ta MOXKET PACCMATPUBATHCA KaK MEPBBIil HEOOXOIUMBbIi
mar i peajJu3alii 3TOH CXeMbl B HANOO0JIee MPOCTOM
CUTYAIlUU OJHOMEPHBIX YACTHI[ U (PUHUTHBIX HAPHBIX
moTeHnuaIoB nputskenus. C Ipyroit CTOPOHBI Mpe-
JlaraeMasi MOJIEJIb SIBJISIETCS MOJIHOCTHIO 3aBEPIIeHHOM
U MMeeT HEe3aBUCHMYIO [EHHOCTh, HAIIPUMED, [IPU OIU-
CAHUU PACCEsiHUs HYKJIOHOB B IAPAJLIETbHBIX Ty JIKaX.

2. IOCTAHOBKA 3AJAYN

PaccmoTrpum cuctemy Tpex KBAHTOBBIX JaCTHIL, M-
HaMHKa, KOTOpO# ommchkiBaeTcd omneparopom Ilpemsmn-
repa
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_ W + Z V; (1‘1)
i=1
Mps1 nmosiaraem, 9TO apHbIE IOTEHIAAIBL v;, & = 1,2, 3,
SIBJIAIOTCS (DUHUTHBIMHU, YETHBIMU, HEMOJIOXKUTEIbHbI-
MU ¥ TIOJIEP’KUBAIOIIIMI OHO CBSI3aHHOE COCTOSTHUE.
Mb1 nosnaraemcs 3uech na kpurepuit Kanomnzxkepo [12] (u
ero obo0IIeHre JIsi IOTEHIMAJIOB, 3a/IaHHbIX HA OCH),
OTIPEIEIAIONINI YUCTIO CBA3AHHBIX COCTOSIHUN B CHCTE-
me aByx Tes. Mbl nosaraem Takxke, 4ro unapa (z,y)
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— ecTb 1apa KoopauHar fkobu, orBedaroiias cucreMe CTH, [IPUYEM LIMPUHA KAaXKJIOU I0JIOCHL OLPEIE/IsieTCs
Tpex Ten. 3xech x € R, y € R. Byaem monarars, 4to HOCHUTEIEM COOTBETCTBYIOIIEro MAPHOTO IMOTEHITHAIA.
MaCChl YaCTUIL U TTApHBIE TTOTEHITHAJIbI OUHAKOBBHI. Kaxawrit w3 "sxpanos'"c maAeKCcOM j ompenensier 00-

JIACTh B KOHMUTYPAITMOHHOM TTPOCTPAHCTRE, B KOTOPOI
Mub1 Gymem m3yuarh 3amady paccesnus 2 — 2(3)

. YaCTHIBI B MAape j COBIAJIAIOT, TO €CTh BBIMOJHAETCS
TpexX YaCTHI] Ha OCH, TO €CTh KOOP/IMHATA KayKJIOH Jac-

paserncTBo x; = 0. Takum o6pasom, Broab "sxpana'c

THUIBI XaPAKTEPU3YeTCsT BEIECTBEHHBIM UHUCIOM. 10Y- .
HHJEKCOM j MeHseTcs KOOpAuHaTa AKobu ¥, a OpToro-

Hee, MbI Oy/IeM M3ydaTh PACCesTHUE CBA3AHHON Maphl HA,

| HaJIbHO 9KPaHy MeH#erc:d koopiaunara fxobu x;. 3nax
TpeTheil 9acTuIle, MOJb3ysCh (hopMaau3MoM audpak-

KOOPJUHATBI T; ONpeesieTCa 9eTHOCTBIO IIepEeCTaHOB-

IMOHHOI'O TOIX0/A, MOAPOOHO OMMCAHHBIM B paborax .
KW JaCcTHWI] B TIape j, & 3HAK KOODAWHATHI Y; OTpejie-

[1,2,4]. B pamkax sToro dopmaninzMa KOHDUrY DAIHOH-

JIAETCA Y€THOCTBIO II€PECTAHOBKH YACTHUIBL § U HEHTPA
HOE TTPOCTPAHCTBO 33/Ia9YN €CTh TJIOCKOCTh I') KaxKaas

Macc mapbel dacturi k u [. Mbl momaraem 37ech, 9TO
u3 Tpex map koopamHar fkobu obpasyer opmeHTHPO- DO kD) o6 ..
poiika unaekcoB (j,k,l) obpasoBana MmepecTaHOBKOI
BAHHYIO CHCTEMY KOOpAMHAT HA [', 3T cHCTEMBI KOOP-
aucen (1,2,3).

auHar (Kak U caMu mapbl KoopauHar fkobu, orBeva-
Mpsr OymeM Tak»Ke moJjiararb, 9TO aCHMIITOTHKA pe-

IOLUe JABYM IIPOU3BOJIbHBIM PA3/IMYHBIM IIAPHBIM 0/
[(HME JBYM 1P p p a menus ypaBuenus lpegurrepa

cucTeMaM) CBs3aHbl peobpazoBanueM moBopora. Ilos-
HBI HOCUTENb moTeHnuasa (00beauHeHne Tpex map- (H—E)¥ =0,
HBIX HOCHUTEJIEH MOTEHINAA) €CTh COBOKYTHOCTh TPEX

LIEPECEKAIOIIUXCA B OJHOI Touke Jiyueil-"sxkpanos"l; ¢ Y/I0BJIETBOPSIOIA YCJIOBUSIM H3J1y YEHU ST Ha
OKpECTHOCTSME. B 1aHHOM cjIydae (DUHUTHBIX MAPHBIX  OECKOHEYHOCTH B KOHMUTYPATTHOHHOM mpo-
MOTEHIINAJIOB HOCUTEJTb TTOJTHOTO TIOTEHITHAIA, €CTh 00b-  CTPAHCTBE, yCTpPOEHa, CJIE Y IOTIIAM obpazom

€IUnHEHUNE TPEeX OPHEHTHUPOBAHHLIX IIOJIOC Ha IIJIOCKO-
|

. 3 i - eVEX
U~ e Py (21) + Z Z a etV (x;) + A(X, P)W (2)
Jj=1 Tje{‘h*}

31ech
x k - X
X = eR?, P= eR?, X =+a2+y2, X==.
y p X
\
Msr ucnions3yem obo3nadenus k € R u p € R s mo- IJITATY TAMA a;j 3necy ungekce j = 1,2,3 obosnagaer
MEHTOB, COIpsKeHHLIX 110 Pypbe KoopauHaram Akobu HOMED [aPHOIi OJCUCTEMbI, a UHJEKC T € {+, —} onpe-
T U Y. JIeJISIeT YeTHOCTh MEePECTAHOBKU KOOPIUHATHI YACTHUIIBI
Byaem nosiararb, 4T0 B HA4aJIbHOM COCTOAHUM 4aC- Jj ¥ UeHTpa MacC IOACHCTEMbI C MHJIEKCOM j. HbiMu
THUIBL HapPbl ] = 1 HAXOAATCA B CBA3AHHOM COCTOSHHUH CJIOBAMH, HHJIEKC T; OTBEYaeT 3HAKY KOOPAUHATBI KO-
_ - Ts T;
¢y ¢ omeprueii £; < 0. QyHKuME @’ yIOBIETBOPAIOT 6n y; u, TAKUM 00pa30M, OIpeieaeT ”HO.HySKpaH”ljJ.
YCJIOBUIO HOPMUPOBKHU JI711 pacXoASIINXCsl BOJIH BBITOJHSIOTCSA COOTHOIIECHWS
7 2 : ) . . .
/\gojj(ac)| de=1, j=1,2,3 71€{+ -} (3) y; >0, p; >0 wmm y; <0, p; <O.
R

OrMmernM, YTO KayKIas PACXOIAIIASICS BOJHA C aM-

LT
OTMernM, YTO TEPBOE CJIAraeMoe B BbIpaxkeHuu (2) WMLy 0/ @] Oupesieiena ML HA TOM HOJTYSKpAHe,

KOTOPBI# cooTBeTCTBYyeT mHAeKcy 7;. Ha momyskpan c
HHJEKCOM —T; OH& IPOJOIKACTCA HyJIEM.

oTBevYaeT majaroniei BojiHe. Ilpu 3TOM BBITIOIHAIOTCS

COOTHOIIICHUS
y1 <0, p1>0.
Hakorerr, Tperbe cjiaraemMoe B BbipazkeHuu (2) or-
Bropoe cnaraemoe B Bbipazkenun (2) orsedaer cynep- BEYAeT MPOIECCy pacmaga 2 — 3 W ONMHUCHIBAET PaCXO-
HO3UIMU PACXOAAIIMXCH BOJIH (IPOLECChl 2 — 2) ¢ aM- Jsturyrocs Boany ¢ ammuryaoii A(X, P).
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Mpbl cobupaeMcsi TOCTPOUTD Teepb HAOOP ypaBHE-
- T
HU{T, CBA3BIBAIONIMX AMILTUTY/bL @;’ NPOLECCOB Paccest-

HUA 2 — 2 U AaMILTATYILY A(X7 P) upouecca 2 — 3. Ilpu
ToM perierne ypaBuenusi [lpenunrepa HaM H3BECT-
HO JIAITb B ACUMIITOTHYECKON 00JIaCTH KOHMUrypau-
ounoro npocrpancrsa upu X > 1. BriBegem cpesaro-
11y 1o PYHKIMIO, KOTOPAs CPEXKET PEIleHrne TPU OrPaHU-
YEeHHBIX W MaJIbIX 3HAUYeHnAX X. YMHOXKAS TOUHOE pe-
MIEHUE 337a49U pAcCessuusi (UM ero HEKOTOPYIO YaCTh)
Ha TaKyio cpe3amontyio (yHKIHUIO, Mbl MOJIyYUM HO-
ByI0 (DYHKITHIO, KOTOPAs OCTAHETCS] TOYHBIM DEIIEHIEM
ypasuenus [penunarepa mpu 60abux X, a Mpu Orpa-
HAYEHHBIX ¥ MAJIbIX 3Ha4YeHnsax X XOrd u He Oymer yxe
TouHbIM perntenuem ypasaenus lllpeaunrepa, Ho mopo-
JIUT W3BECTHYIO OTJIUYHYIO OT HYJIs HEBS3KY B OUDAHMU-
9eHHON 00/1acTH KOH(PUTYPAITMOHHOTO IPOCTPAHCTBA.

Oror (pakT IO3BOJUT HAM PEAJU30BATH CJELYI0-
MyI0 CXeMy peIleHns: 3a7aqnu paccesnnsa. Ha mepBom
9Tamne Mbl BOCHOJb3yeMcs hopmysoit ['pura Ha moc-
KOCTU U Halijem, IIyCTb U B T€PMUHAX HEKOTOPOH cpe-
3aformeit (pyHKINH, CBI3b MEXKIy aMILTUTYIAMHU pacce-
aHus mporeccoB 2 — 2 u 2 — 3. Ilpm 3TOM MBI BBIIE-
JIMM 9acCTh PeNeHns, OTBEYAIOINLYI0 CHHTYISIPHON JacTh
MaTpHILl paccesHus. VHBIME CIOBaMHU, MbI CBSIZKEM
KJIACTEPHBIE PENIeHNs 33/a4U PACCeatus (OTBEYAIOIIIe
nporeccam 2 — 2) ¢ pPacXOAsIIeicss KpyroBoil BOTHOM
(orBeuatomeit npomeccam 2 — 3). Ha sropom srame
pelIeHnd 3aa49u pacceaHusd Mbl IIOCTPOUM HEOTHOPOJI-
HYIO TPAHWYHYIO 33Ja9y JJIA TOW YacTHU PEIeHus, KO-
TOpAasi [OIMOJHAET ITOJHBIH HAOOp KJ/IACTEPHBIX perle-
HUM, JO [MOJIHOIO PeIleHus 3aJa4u paccesHusd. Acumi-
TOTHKA ITON HEM3BECTHON YACTH PEIIeHUSA BeIeT ceds
KAaK pacxofdamascs KpyroBasd BOJIHA € IJIAJKOU aMILIu-
TYION W yIOBIETBOPSET YCJIOBUSAM H3JydeHns Ha Oec-
KoHedHOCTH. B ¢BOIO Ouepennb, "cpesannbie'nmpu orpa-
HUYEHHBIX ¥ MAJIBIX 3HAUEHUSIX X KJIACTEPHBIE BOJTHBI
IOPOAAT HEOTHOPOAHOCTH KPAEBO# 3a/1a4u, KOTOPas BO
BCEX KJIACTEPHBIX PEIIeHUAX KpoMe I1a/Ial0IIeil BOJTHbI
OKAa3BbIBAETCA CBA3AHHON C aMIJIUTYION pacxoadmeicsa
BOJIHBI.

Peanuzyem Temepn OnucaHHyIO BBIIIE CXEMY.

/ )e—i\/ER
A0, P)
o ORI R
efifo
VR

3. IOCTPOEHUE YPABHEHUN,
CBA3BIBAIOIIINX AMITJINTYABI
PACCEAHNUAA ITPOIIECCOB 2 -2 M1 2 — 3

Brenem  pammanbHylo  cpezaomiyio  yHKIHIO
((X) e C[z(),oo) caieyomumM 06pa3om

0, X <Ry, Ri>1,
((X)=4¢ pacteror0mol, Ri <X <Ry, (4
1, X >R,.
Beenem Taxuxe obosmauenue ¢ (X) = ePivipl (x;)

JJ1s PACCeSHHON BOJIHBI, OTBEYAIOIEeil Tporeccy 2 — 2,

u 06o3HAYEeHUE @;’ (X) = ¢/ (X)¢(X) s paccesnoit

BOJIHBI, YMHOXKEHHOW HA CPE3aoIyio (OYHKIHIO.
IloneiictByem omeparopom H — E Ha 3pMUTOBCKH

* 77 .
conpszkennoe Tounoe pewenne U* u na Gynkuuio ¢,

(H — E)U* =0, -
(1~ B) =~} ®)

3necs obozHaveHnue Q;J HACIOJb30BAHO IJI HEBA3KU
o
bynkuun ¢;” B ypasnenun Hlpeaunrepa. JJomuoxum
" 5 7T
neppoe u3 ypasuennit cucremsr (5) na dymnkmmio ;7
BTOpPOE YpaBHEHUE CHCTEMbI TOMHOXKUM Ha (DYHKIIIO
U*, BBIUTEM BTOPOE ypaBHEHWE W3 MEPBOTO U MTPOUH-
TerpupyeMm pe3ysibrar B Kpyre Br pammyca R > R,.
Bocnonb3oBasimmcs ¢opmynoit I'puHa, MbI IpuaeM K
CJIe/IyIOIIEMY COOTHOIIIEHUIO

61;7—] * ovr 7T e
/ Ly iy dl:/Qj\Il. (6)
Br

on
OBr

Ormerum, yro HaGOp UHAEKCOB {j,T;} omucbiBaer
OIMH M3 MIECTH MOMY3KPAHOB, HA KAKIOM M3 KOTOPBIX
peanusyerca ypasuenue (6). IIpu 3TOM BbIIEIEHHBIM
ABJIACTCA TOJY3KpaH, OTBEYAIOINIl A aloleil BOIHE.
PaccMoTpuM 1Ba 3TH CIydas OTJAEIBHO.

Cayw4ait {j,7,} # {1,—}.

Coornorienre (6) ¢ y49eToM SIBHOTO BUA ACHMIITO-
TUKY (2) ¥ yCcJI0BUS HOPMHPOBKH (3) HIPUHAMAET BUJL

Z'pjeiRpj cos(9—9;j)(p;j (Rsin(0 — e;fj))Rde_;'_

B ; AT - -
+ /d A0, P)——=—iVEe' i csO=0) )T (Rsin(0 — 07 ) ) Rd6 + 2ipja)* =

e—i\/ﬁx
J

VX

Z/Q;j(X) ar-'j*e_ipjyj@;j(mj)+A*(X,P)7 aX. (7)
Br
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Ob6o3nauenue d;j BBEJIEHO [Tl y3KOU Iy OKPY7K-
HOCTHU paguyca R B OKpecTHOCTH MEPeCedenis OKPY K-
HOCTH ¥ TIOTY9KPaHa l 7. Ha kpasx myrn d dbyHukIIHSI

jJ obparraercst B HyJ‘Ib

OrMeruM, 9TO HEBSA3KA Q]T’ OT/IMYHA OT HYJIs B
OKPECTHOCTH ITOJIYIKPaHA l;j, B KOTOpPO¥ Cpe3alolnast
dbyuxmms ((X) mensiercs or ¢ = 0 g0 ¢ = 1, a umeHHo,
Ry < X < R,. lllupuna 310if OKPECTHOCTU OIIPE IeJisi-
eTca MUPHHON HOCUTENS MapHOTO MoTeHnnana v;. Ta-

KAM 00pa3oM Q T~ O( R1>’ a mom@aab obsacTu
MHTErPUPOBAHKUA B MHTErPaje B LIPABOH 4acTh ypas-
Henus (7) Takzke umeer nopsigok R — Ry. 3uadenue
UHTErpajioB B JIEBOH 4acTu ypasHenus (7) ompejesis-
€TCS METOIOM CTAIMOHAPHOMN (hashI.

OkoHYATETBHO,

,/|p A7 P + VE) T YEGD (0)+

+ Zipja;j* = a;j* / Q]T-j (X)e~Pivi <p;j (x;)dX.

(8)

VYryoBas nepemennas 6, onpeaensomas To4Ky Ha rpa-
Hune Kpyra Bpr, Mmenserca Ha upomexyrtke [0,27).
CramuoHapHbIe TOYKA 9?, JafoIre OCHOBHOM BKJaJ B
MHTErpaJjbl 10 Ipanune Kpyra Bg, COBIaJIAlOT C Iue-
CTBIO 3HAYEHUSIMHU, ONPENETIAIONIAMA IePECEICHUS 110~
JIy9KPAHOB l;j C OKPYKHOCTBIO O Bpr. MbI yuim Takxke,
YTO, B CBETE CKA3AHHOIO BBINIE, BTOPOE CJIATAEMOE IO
UHTErpaJIOM B [IPaBoil yactu ypasHenus (7) umeer ciie-
JIyTOIIWi MOPSAJOK MAJIOCTHU 110 CPABHEHWIO C TJIABHBIM
BKJIAJIOM.

CBs3b MEXK/Iy aMILTATY/IAMA a;J POIECCOB Paccesi-

st 2 — 2w ammumry ol A(X, P) nponecca paccesiamust
2 — 3 coryacHo ypaBHeHUIO (8) HpUHUMAET BH/L

(p,] + \/>) iR(p
(X)e=ivip (x;)dX — 2ip;
(9)

i=VE) T (0)

ﬁ

- A7 P

.l

fQj

Br

Cayuait {j,7;} = {1,—}.

TToBTOpPsAST ONMMMCAHHBIE B MPEABIAYIIEM Pa3ese Bhl-
KJIa/IKM, HETPY/AHO BUJETh, 4TO ypaBHehue cpsuasu (9)
Oyaer moaudunuposano. A umento, cooruoienue (6) ¢
YUETOM SIBHOIO BHUJIA ACUMITOTHUKE (2) U YCJIOBUSA HOP-
MHUPOBKY (3) HPUBOAUT B HTOM CJIy4ae K CJIEyIOLeMy
YPABHEHUIO

e—VER
/_ A*(G, P)Wlple

Xy (Rsin(0 — 07 ))Rdo+

iRp1 cos(éfel_)x (10)
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e—iVER ) _
A* (97 P) i\/Eeszl cos(6—67) %

dy VR
x @7 (Rsin(0 — 07 ))RdO + 2ip1ay *

/Q1

+

Zplylcpl_(:cl) 4 eimyl(pl—(xl)Jr

o—iVEX
VX
Tewepb B MHTErPAIbHOM WIEHE B LIPABON 4acTH ypas-
HEHUsI BO3HUKJIO JOLOIHUTEIBHOE CIAraeMoe, OTBeYa-
folree maaomeil BosiHe. I110BTOPss BEIMHUCIIEHUS, IPO-
BeZenube B cayvae {j,7;} # {1, —} n yuursBas sror

JIOTIOJTHATEIbHBIN 9/IeH, MTOJyIaeM OKOHYIATETbHOE BbI-
pazkeHue

+ A*(X, P) )dx.

\/\,.T(pﬁf) N ()

= A"(67
( ) f Ql 1P1y1s@1 (xl)dX — 21]71
. (11)
JQT(X)ewlylsﬁf(%)dX
QT (X)em gy (a1)dX — 2ipy
Br

OTmeTuM, 9TO BKJIAJ, BTOPOTO CJIAraeMOr0 OKA3bIBAET-
cs IpeHeOPEeKUMO MaJIbIM BCJIEICTBUE OLEHKH

) ip1Y1

[ @ er g (@ix| <
Br

R2 .
/ 2Pyl = O ( ) .
Ry

Takum 00pa3zoM, C TOYHOCTHIO /IO BEJTUIHH CIIELYIOIIEro

C
< -
T Ry— Ry

1
Ry — Ry

[IOp4/1Ka MaJIOCTU CIIPABE/JINBO ypPaBHEHUE CBA3U

(p1 +VE)e R =VE) o (0)
—imyip(21)dX — 2ip; '

= A*(67,P) f Q
Br
(12)
(12) okaswiBa-
IOTCA JOCTATOYHBIMA IIPH [IOCTPOCHUs TPAHUYHON 3a-
JIa9 JJist TIOJTHOTO PEIIeHUs 3a1a9H PACCEsTHUS.

IMonyuennsie ypapuenus cas3u (9) u

4. TIOCTPOEHUE T'PAHUYHOU 3AJAYN
AJId OIIMCAHUA IIOJIHOT'O PEIITEHN A

IMocTponm Teneph TPAHUYIHYIO 38449y IJIS TOTHOTO
pemenus W 3anauu paccesinus 2 — 2(3), onupasich Ha
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LIOJIY YEHHYTO BbllLe cucremy cBszeil (9) Mexkiy amiuiu-
Ty/IaMU PacCesTHUsI a]T-j IIPOTIECCOB paccesdHusds 2 — 2 u
AMILIUTYI0M A(X, P) upouecca paccesitus 2 — 3.

Bammmniem noHOE pemenne 3aga4un paccesaus U B
CJIEJIYIOIIEM BUJIE

U(X,P)=xX,P)+2(X,P), (13)

rJie nepBoe ciaraeMoe B Bbipaxkenuu (13) comep:Kur na-
JTAOIIIYI0 BOJIHY W HAOOp PACCESTHHBIX BOJIH, OTBEYAIO-
IIIAX IPOIECCAM Paccesiins 2 — 2, cpe3aHube GyHKII-
eit ((X) (4) Ha BHEITHOCTH Kpyra GOJIBIIOrO pauyca ¢
IEHTPOM B Ha4daJie KOOPpAWHAT

XX P) = [T () 4

3
YN Pl ()],

J=lre{+,-}
Hemseecrnast dyuruns (X, P) momomnsier meproe
caaraemoe X(X,P) 10 nosnmoro peuienusi. Anajorud-
HBII 1MOX07, ObLT HCIONB30BaH, HAIPUMED, B pabo-
re ( [5]). Mbr Oyaem ciienoBaTh aHAJOTHUHBIM HJIE-
am. Cornacho Bbipazkenuto (2) acuminroruka HyHKIUU
®(X,P) npu X — 00 UMeeT BUJ

cVEX
/X )
rae A(X, P) — maakas QyHKIMA HA OKPY2KHOCTH.

ITockombky dyuknusa W gaBrsgeTcs TOYHBIM pere-
uuem ypasaenus [penunrepa, aia dyaknuu (X, P)

d(X,P) ~ AX,P) (14)

[IOJIy UM yPABHEHUE

Ormerum, 4ro npasag gacrsb ypasuenus (15) S(X,P)
ompeseneHa ¢ TOTHOCTBIO 0 IMecTH KO3 PUIHEeHTOB
a;j. B cBoio ouepenn, 3T K03(PPUIUEHTHI OIpeIesie-
HBI corsacHo (9) u (14) wepes onpeesieHHbIe 3HAUEHNUST
dbyukuun ©(X, P) na okpyzxkuocru paguyca R. Orme-
TUM TakKxKe, 4T0 ypashenue (15) na dynkiuio @ apis-
€TCs HEOJHOPOIHBIM, TIOCKOJIBKY MAJAIONIasa BOJIHA, He

.
3aBucutT 0T k03 dunuenTos a;’ u, Takum o6pasom, He
3aBucut ot P.

Bynmem Temepn paccMaTpuBATL HEOTHOPOTHOE YDaB-
uenue (15) B kpyre 60Jb1II0r0 pajuyca R Ha mI0cKocTu
I'c TPAHUYHBIM YCJIOBUEM BUIA

(gi’ _ Nﬁ) xer=O(R™?).  (16)

Pemenne mocrapieHHol rpaHUIHONR 338910 B CyMMe C
dbyukuueit x maer, cornacuo (13), mosHOE perneHue uc-
XOJIHOH! 3a/1a4u paccedaHusd.

4 KIT®, Bpm. 5 (11)

5. SAKJIFOYEHUE

IMocTpoerHass MOIETh MOXKET PACCMATPABATHCS KaK
peaJsiu3alus MeTO/a, IpPeJIoKeHHoro B pabore [8] s
OIMCAHMsI MEXAHU3MA HAKOILJIEHUs AHTUIIPOTOHOB [13,
14] B Gostee MPOCTOI CHTYAIMH OJHOMEPHBIX YACTHIL U
KOPOTKOJEHCTBYIOIIUX HAPHBIX IOTEHIUAJIOB. SIBJIsIsAChH
HEOOXOAMMBIM [ArOM JIJIsi PEATM3ANUY MTOJTHON CATya-
I[N, ONIMCAHHON B [8], mpeioxKeHHAst MOJIESIb UMEeT U
COBCTBEHHYIO TIEHHOCTh. B paMKax TpeaIosKeHHoi Mo-
JIEJTM MOXKHO PaCCMATPUBATH, HAIPUMED, 33ady Pac-
CeslHUs B MApaJIIeIbHBIX MydKax [15-17]. B curyanum,
KOTZIa YyTOJI PACCESTHUST MPOAYKTOB PacIaga OKa3hIBa-
€TCsl MaJIbIM, PACCESHUE JIByXIACTUIHOIO KJIACTEPA HA
TPETLEH YACTHIE B CTAPIIEM MOPSIKE ONPEIEIACTCS
UMEHHO M3JIO?KEHHOIT BBIIIE CXEMOIL.

OTMeTuM TakKe, 4TO HPEJIOKEHHAsI CXeMa pellie-
HUS 33/Ia9K PACCEAHNs TPEX YACTUI] Ha OCH OTKPBHIBAET
BO3MOZKHOCTb AHAJIMTUYECKOrO (U YUCJIEHHOIO) U3y4e-
HUs 331294 OJHOMEPHOro paccesnus 3 — 2(3) ¢ nap-
HBIMU TIOTEHIUAJIAMY MPUTSIKEHUs, PA3BUBAS PE3YJIb-
rarbl paborsr [6].

BaarogapaocTu. ABTOpBI BhIpaxkaloT OJaromap-
noctb I.B.Po3enbiiomy 3a mosie3ubie 00Cy K I€HASA.

®DunaHcupoBanue. Pabora BoimosHena npu ¢bu-

HaucoBo#t nmomgepxkke Poccmitckoro Hay4aroro ®@omma
(rpanra PH® 22-11-00046).
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