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AJITEBPANYECKUE KPUBBIE 1 BUOYPKAIINMOHHBIE
JAUNATPAMMUEBBI /IBYX MHTEI'PUPYEMDBIX 3AJTAY

B crarbe npuBomuTca moctpoenne OndypKAIMOHHBIX AUArPAaMM ABYX MHTErPUPYyeMbIX 1o Jlu-
YBUJLIIO TAMUJIBTOHOBBIX CUCTEM HA OCHOBE BbIJIEJIEHUs [IeHCTBUTEILHON 9acT aJrebpandecKux
[MOBEPXHOCTEMN, aCCOIMUPOBAHHBIX C STUMH cucTeMaMu. IlepBag cucrema oTBe9aeT HOBOMY CJIy-
4qaio uarerpupyemoctu ypasaennii Kupxroda, obnapyxennomy B.B. Cokonosbim. Bropas omnm-
CBIBAET JIBUKEHNE TupocTaTa KoBaIeBCKON B IBOWHOM CHJIOBOM ITOJIE.

1. Beegenmne. Cucrema ypasuenuii Kupxrodga B 6e3pasMepHBIX MepeMEHHBIX

$1 = —sa(s3+ \), 71 = 7382 — 2rasy — Ara + a(r +13),
S92 = s1(83+ A) — brs + a(risg — ras1), To = —8173 + 2r183 + Ary — arqra,
$3 = brg + (I(T’lsg — 817‘3), T3 = S1T9 — SoT'1 — arirs

(1)
COJIEPKUT MPOU3BOJILHBIE ITOCTOSIHHBIE @, b, A, UMeoIIe OnpejiesieH bl dhu3nde-
ckuit  Mexaumdeckuii cMbica |1 (cm. Takxke [2]|). Cucremy (1) MoxHO 3amucarsb
B raMmasTOROBOM Bre Ha RS cremyronmm o6pasom:

fri = {pi, H}. (2)

Baech pu = (s,r) € RS, a ramuapronmnan

1
H = 5(3% + s% + 23%) + As3 + br1 + a(r3sg — ros3)

MIPEJICTABSIET COOOM SHEPTUIO CUCTEMBI “TEJIO—KUIKOCTh . BeKTOpPHI S, I HAa3kIBa-
FOTCSI COOTBETCTBEHHO MMITY/ILCUBHBIM MOMEHTOM M UMITYJILCHBHOHN cmioii. Ilapa-
METpP THPOCTATUIECKOrO MOMEHTa A MOXKHO CBA3ATH C IMHUPKY/IANIAEH KHIKOCTH
uepes orepcrust B Tese [3]. Ckobka IMyaccona B (2) ma mpocrpanctse RS s
KOOPIMHATHBIX (DYHKITAN OMPEeIIeTCd TaK:

{sissit = cijisk,  {si,rj} = eijere,  {ri,r;} =0. (3)
JlBa reomerpnueckux mepBbIX MHTErpasa cucreMbl (1)
o2 424.2 B —
1 =711 +ry+ry, Iy =s171+ 822 + 5313

aBaaoTca GyHKImayMyu Kazumupa OTHOCHTENTBHO CTPYKTYDHI (3).
Bekroproe nosie (1), orpaHnieHHOe HA Y€THIPEXMEPHOE MHOT000Opasue

M*={(s,r) eR® : Fy =% I, =g} 2 T*S?
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II.E. Pabos

MOPOXKIAET TAMUIBTOHOBY CHCTEMY C JIBYMsT CTEMeHsIMHU cBoOOABI. Takum obpa-
30M, JUid uHTErpupyemoctu 1o Jlnysuiuio, kpome dbyukimit Kazsumupa Fy, Fo n
raMuIbTOHNaHa H, HeoOXOAuMO HaJMdHe OJHOTO JOMOJHUTEIHHOrO WHTErpaJa.
Jlerko mokazars, 910 HyHKIHT

82 82 CL202 2
F = ?1 — 52 — bT’1 + CL(T’QSg — 7”382) — T + [8182 — bTQ + a(817’3 — 7"183)]2—

— A(ss + )\)(S% + s%) + A[2bs173 + 2as1(ras1 — sar1) + a20253]

kommyTupyer na M* ¢ ramunpronmanom H ornocuTensno ckobku Ilyaccoma (3).
OTMeTI/IM, 9TO mHTEerpaJi F HE ABJIAETCAd HOBBIM, IMTOCKOJIBKY beHK]_[I/IOHa.HbHO CBd-

M* 6 B.B. C 2001 4]. C
3aH Ha C MHTETrpPaJIOM, OOHAPY2KEHHBIM .D. OKOJIOBBIM B rony .
TOYHOCTBIO JI0 TIEepeobO3HAYEHUH TEPEMEHHBIX 3Ta CBs3b ¢ BhIpaykeHueM Iy (cM.
[4-6] ) BRIDIAAUT CIeAYIONIM 00pa30M:

1

F=
4

(2H + a*c*)? — a®F2 + b2 — 4. (4)
[Ipu A = 0 B pabore [7| wHaiigeHo paszesnenne nepemenHbix. He orpannunbas
obrHOCTH, ToJIaraeM B JajbHelinieM, 910 ¢ = 1, ¢ = 1.

PaccmoTpum npyryo cucteMmy, CBsI3AHHYIO ¢ THpocTaToM KoBaleBcKoit B ABOI-
HOM II0JI€ CHUJI, KOTOpas TaKKe SABIAeTCA TaMUJIbTOHOBOU, HO YK€ C TpeMs CTe-
neHsiMu cBobo1bl. CooTBeTCTBYOIAs cucTeMa nudepeHInajbHbIX YPaBHEHN B
De3pasMepHBIX TIEPEMEHHBIX WMeeT BU

2w1 = wa(ws — A) + B3, d1 = aaw3 — azwz, P = faws — wafls,
20y = —wi(ws —A) —a3,  Gde=wiaz —wzar, Gr=wifs —wsbi, (5)
wg = az — P, d3 = qwy — agwr, 3 = fiws — Powr.

Cucrema (5) npejcrapisiercss B IaMUJIBTOHOBOM Buje (2) Ha LIPOCTPAHCTBE
R?(w, a, 3) ¢ TaMIIBTOHIAHOM

1
H= 5(2@0% + 203 4 w3) — a1 — fa.

3/1eCb W — BEKTOP MI'HOBEHHOU yIJIOBOM CKOPOCTH, BEKTOPHI &, 3 XapaKTepU3yT
HApaBJIeHNe W WHTEHCUBHOCTH JEHCTBHUs CHUJIOBBIX moseil. Kak mokaszano B [8],
BEKTODPHI ¢, B 6e3 orpaHudennst OONIHOCTH MOXKHO CINTATH B3ANMHO OPTOTOHATh-
ubivMu. ODO3HAUEHNST CUJIOBBIX TTOJIel, TTOPSIIOK U HAMIpaBJIEHUE 0Celi BHIOPAHBI TaK,
9TOOBI BBITTOJIHSIOCH HEPABEHCTBO

laf > |B. (6)
Cxobxu ITyaccona na RY nomyuaiorcs u3 BBejeHnbx B pabore [9]

{M;, M} = eijuMy, {M;, 0} =eijpog, {M;, 55} = €ijifi,

{onay} =0, {an B} =0, {80} =0, )
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Aurrebpandeckne Kpusble U 6vQypKAIIHOHHBIE THATPAMMBI

ecan mooRuTE My = 2wy, Mo = 2ws, M3 = w3 + \. ['eoMeTprdeckne HHTEIPAJILI
cucremsl (5)

Fil=al+a3+a3 F=0+082+067, F3=a1fB +afs+asfs

apysitores dyakunavu Kasuvupa 1ist Takux ckobok. Bekroproe moste (5), orpa-
HUYEHHOE Ha IIECTUMEDHOE MHOToobpasue

M® = {(w,a,B8) €R? : Fy =a® I, =% F3 =0} = TSO(3),

MOPOXKJIAET TAMUIBTOHOBY CHCTEMY C TpeMs crereHssMu cBoboabl. OTMETUM, UTO
ITOCKOJIBKY CUCTEMa OIIPEeJIeJIEHa Ha KacaTe/JbHOM paccjoeHuu, 70 ckobku llyac-
cona ma R? comeprkar mapameTp ), a raMIIBTOHHAH — HET.

Cucrema (5) ma M 0 B JefiCTBUTEJHLHOCTH HMeeT JIUIIb OJUH CYIIeCTBEHHbBI
mapaMeTp, KOTOPBIHM BhIparKaeT OTHOIEHNE YHNCIOBBIX XaPAKTEPUCTUK CUJIOBBIX
OJIeH

m= —
a
u, cornacuo (6), nexur B npegenax 0 < m < 1. Kpome Toro, B cuny npoussosia
B BBIOOpE €IMHUIBI U3MEpEHnsT JIHH ¢, 3, MoXKHO mogarath a = 1. [Ipy m = 0
CHCTEMA OIMCHIBAET JBUXKEHUE MMPOCTATA B IOJE CHJIbl TSXKECTH MPU YCJIOBUIX
C.B. Kosasesckoii na pacrpejesenne Macc, a npu m = 1 — caygait X.M. fxbn [10]
(cm. rakxke [11]). Dru npenesnbHble 3HAYEHMs 00J1aa10T IPYNIOH CUMMETPHHA 1
CBOOAATCA K CeMeﬁCTBy WHTEIPUPYEMbIX CUCTEM C JIBYyM#A CTEIICHAMU CBO60,ZLBI. ,Z[a—
Jiee mpearnosiaraercs, 9to 0 < m < 1.

Jlns maTerpupyemoctu 110 JIuysuaio, kpome dyuknnit Kasumupa Fy, Fo, F3
¥ raMuabTOHUAHA H, HeobXoauMo HAIUYNE IBYX JMOTOJHUTEIHHBIX HHTEIPAJIOB.
D yHKIUN

K = (W% - W% +oy — 52)2 + (2wiws + ag + »31)2 +

+ 2X\[(w] + w3) (w3 — A) + 2wias + 2wa B3],
2

2

G = [wloq + waotrg + %O&g(u)g + )\):| + [wlﬁl + wofs + %ﬂg(w:g + )\):| +
+ (w3 — A) {(0253 — azfr)wi + (a3 — a1 B3)wa +

+ %(04152 — af3) (w3 + )\)} —aym? — B

BMecte ¢ H o6pasyior na M% = {(w,a,,@) eERY: Fi=1,F=m?F3 = 0} OJI-
HBIIl MHBOJIIOTHBHBI HaOOp HWHTErpasjoB OoTHOcHTesbHO cKoOku Ilyaccoma (7).
®Oynkunn K n G ykazans! B [11].

Hanomuum mekoropeie ompenenenust [12]. Ilycts M 20 cpMIUIeKTHYECKOe
MHOT000pa3rne ¢ mHTerpupyeMoi mo JInyBUaI0 TaMuUJIbTOHOBOM CHUCTEMON ¥ =

99



II.E. Pabos

=sgrad H, u f1,..., fn — ee HesaBucuMble (IOYTH BCIOLY) MHTErPAJIBI, HAXOS-
muecst B uaostonuu. OupeesuM rialkoe orobpaxkenune

F: M —R",
nonaras F(x) = (f1(z), ...,fn( )). Orobpakenne F Ha3BIBAETCH 0MOOPAIHCEHU-

em momenma. Touxa x m3 M?" mazpBaercs xpumuueckoti (uau 0coboti) mouxot
omobpasicenus, momernma F, ecnu panr dF (x) menbie n. Fe o6pas B R naswbi-
BaeTCsT Kpumudeckum suauernuem. Ilycrs I — COBOKYTTHOCTH BCeX KPUTHIECKUX
ToUYeKk orobpaxkenus momenta. O6pasz K mpu oToOpaskKeHUH MOMEHTA, T.e. MHO-
xkecrBo X = F(K) C R, naswBaercs budyprayuonnoti duazpammoti. B nanmnoii
cTaThe MPUBOAATCS OnypKAINMOHHBIE MHOXKECTBA 00erX 33134 W WX GM.AGCH: B
NPOCTPAHCTBE napamMerpoB. Araac (pasgendronee MHOKECTBO) MO3BOIAET KIAC-
cuduIIpoBaTh Bee O ypKAIMOHHBIE THATPAMMBL.

2. BudypkarmorHoe MHO>KeCTBO MHTerpupyemoro caydaa CokoJsio-
Ba. B narerpupyemonm caydae CokomoBa oTobpakenne MoOMeHTa J COTOCTaBIgeT
Touke mHa MHOroo6pasum M? mapy smadennit dymkmmit F 1 H B 3Toif ToUKe:
z+— (f = F(z),h = H(z)). B cBowo ouepeas H u F spnsiorcs koadduumentamu
anrebpamdeckoit kpusoit C, accorumpoBanuoii ¢ cucremoii (1). Anrebpanveckas
kpusag C ykazana B pabore [6] u ¢ yuerom (4) 3amaercst B Buje

C:a2w4+a1w2+a0:0,
_ 6 _opd |1 2 2 20 2 12 2
rie ag = 2° — 2hz2* + 4(2h+1) g —f+b| 22 —bg~,

ay =22+ (2h + X2 =122+ g2 —b%, ap =2+ 1.

Kpusyio C MOKHO paccMaTpHBaTb Kak Hy/IeBOIl ypoBeHb oToOpazkeHns C :
C x C — C. Ocobeim Toukam KpuBoit C, Wi TOYKAM, B KOTOPHIX OHA TEpsieT
I IKOCTh, OTBEYaeT anrebpandeckas MoBePXHOCT: A = A1 UAoUA3 B mpocTpan-
crBe KoncranT unrerpasos R3(f, h, g). Cocrapisiomue 4actu 3Toil OBEPXHOCTH
MOYKHO TIPEJICTABUTE B MTAPAMETPHIECKOM BUE

= Ji 7t7
A, : f=Flg.t) i=1,2,3,
h:hl(gat)7

rue

Pg? 1\ ¢+ )t g% b2g?
f1_<2t?+2> FE T =t

fos =~ (g +b2+)\2) )\2(1+92)+2)\2(t+1)¢

g/\2(t+1)\/(b2 + g%)2 +4t2)\2+ (b2+g 2(1—12),

1
—(t+ 1)\/(b2 + g2)? + 4N22.

hoa =
2,3 2

(¢ —b>— N —1) &

= —H
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Aurrebpandeckne Kpusble U 6vQypKAIIHOHHBIE THATPAMMBI

O6bemmrenne Ay U Ag onpenenser B R3(f, h, g) IMCKpIMEHAHTHYIO MOBEPX-
HOCTB ¢ pebpom camorepecedenus. IlapaMerpudeckne ypaBHeHHUsI 3TOr0 pebpa
MMEFOT BU/T

fo= = (P42 +X)2 = N1 +¢), ho== (> -1 —A—1). (8)

| =
N =

Brimemum aeficTBUTENBHYIO YaCTh aJredpandecKoil TOBEpXHOCTH A, UTO W JACT
6udypKaAIIOHHOE MHOXKECTBO ..

MHuoxxecTBOM OCODEHHOCTEH O0TOOpaXKEHUsT MOMEHTa JF ABJISeTCS MHOXKECTBO
rouex M*, B xoropex bymkuun F u H 3aucuver: K = {z € M* : rank dF(z) <
< 2}. BamkHyTOE MHOXKECTBO K BCEX KPUTHYECKUX TOYEK MOKHO CTPATHMUIIUPO-
BATHh PAHTOM OTOOpaKeHWSI MOMEHTa, T.e. MPEJICTABUTEH €r0 B BUIE 00heINHEHNsT
K =Ko+ K1, rie Ko = {x € M*|rankdF = 0}, K1 = {z € M*|rankdF = 1}.

Mo2KHO TOKa3aTh, 9r0 Toukn (s,r) € M*, Taxme, uro

s=(—gb, £/ (1+¢?)(1 —b%) — A2, —)),

20 /TP =% Az TP =¥
1+92 ) 1+92 )

r= (—b,

SIBJISIFOTCsI HENOJBUKHBIME Jiist cuctembl (1), T.e. comepxkarcs B Ko. 3naveHus
MEePBbIX WHTErPAJIOB B HUX cOBIATAIOT ¢ (8). CaeqoBaTeIbHO, TIPY ONPETIETeHHBIX
sHavYeHusx napamerpos touka H = (fo, ho) asisiercst y3iaosoii ais 6udyprarnm-
OHHOH JuarpaMMbl. 3aMETHUM, UTO DU dTUX 3HAUEHUsIX ajrebpandeckas KpUBas
npusognMa. OcrajbHbIe 0COOEHHOCTH 0TOOpaykeHust MoMenTa JF ya00HO ompeje-
JIATH U3 yCJIOBUA

rank(H x F x Fy x F}) < 4,

mpoBepsgsa obpallenne B HyJIb MUHOPOB YeTBEPTOTO MOPAaKa. B wacTHoCcTH, KpUTH-
JeCKUMMU sIBJISTIOTCs Touky B M*, meskamue B cedennn so = 0 1 yI0BIETBOPSIOIIIE
OJHOW M3 cucTeM

—bAsis3 — bsls§ + gb® + gs%
T =
! 51(b% + 2 JrS%)

B )\sif + 5?53 + sw%A + 5153 — s3gb o s39 + Abs1 + s1bss
sl(bz—l—s%—}—sg) ’ 3 b2+5%—|—s§

)

T2

HJIn

A2ry + N(283m2 — 15 — 1) + 1r2(1 — 28372 + 2bry — 57) =0,

bro +ris3 —s1r3 =0

(BCe MHHODBI 9€TBEPTOTO MOPsi/IKa MATPUITBl IK0OM 0TOOpazkeHnsT MOMEHTa 06pa-
MAIOTCSA B HyJIb). B IIepBOM CiIyvae 3HAYEHWS EPBLIX WHTEPAIOB TPUHAIIEKAT
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II.E. Pabos

nosepxuocTu Ay npu t = bg/s1. dTuM onpenensercs JIelcTBUTENbHAS YACTh aJl-
rebpangeckoii moBepxaocTH A1. Bo BTOpOM ciiydae 3HAUEHNWS MEPBLIX HHTETPATIOB
MOTYT OBITH BAUCAHBI B BUIE

1 2 1
fF==(P++ )" = N1+ + —5——ur -1,
4 4r5(1 —r3)
b 1,5 B )2 1+7r3 (9)
== 2Ny —— T2
5 (9 ) 50 —)t

TIe Uy = Tg(b2 + 92) +A(1 - r%),
v] = A(r% + 67“% +1)—re(1— 1"%)((72 + 92) — 2)\27“2(1 + r%)

Buauenns (9) ya0BIETBODPSIOT ypaBHeHUAM moBepxHOCTH Ao U A3, BBIIE/IAS HA
HEell BEIECTBEHHY10 YacTh. [lepemennasi ¢ B 9ToM cirydae BbIpazKkaercs 1o popmyJie

(0° + g*)ra
A1 —r2) "
Takum obpazom, OudypKaIMOHHOE MHOXKECTBO X B Caydae OOIIero IOJI0XKEeHMs

(Abg # 0) cocTonT U3 ABYX MOBEPXHOCTEN Y] U Y2, MAPAMETPUIECKUE YPABHEHUS
KOTOPBIX UMEIOT CJICAYIOMIUA BUJ:

t =

1 _
-3 (t2 i 1)2 i (b tg)t(g-i-tb)’
71 tER\{O}a
h=lp 9
2 t’
le(g2+b2+)\2)2 )\2(1+g2)+;uv
4 4s2(1 — s2)
V2 1,9 5 9 1+ s? (10)
h=- —b =" -1 R\{—-1,0,1}.
5 (7= =X = 1) o s e R\(-1,0,1)

31ech 0603HATEHO
u=s(0"+g°) + A(1 - %),
v=As?+6524+1) —s(1 -5 (b +¢%) — 22%s(1 + 5%).

Brikjiajiku cyimecTBeHHO yIIPOIIAIOTCS IPU O0PAIEHNH B HYJ/Ib OJHOIO U3 I1a-
paMeTpoB A, b, a Tak:Ke IIpK HyJIEBOi MOCTOTHHOM maomaeii g. [lokaxkem Ha mpu-
Mepe, KaK CBA3aHO KPUTHIECKOe MHOXKECTBO ¢ ajarebpamdeckoii kpusoit. [lyctn
b =0, A # 0. Ypasuenue

35583 + 2\s3r2 4+ 3N?ros] — 2s3riry + 2537552 — r3\s3 + Nrosz — Ardsz+
+ )\S%T’g — s%rg.s% + 52)\r§’ + 53537“3 + $98373 — S9Ny + T’%)\S% — 35983\2r3+
+ 83 — rgsg — )\537“253 + 27“%5% — 27‘%5% — A2s3 4+ 25%)\7% + 3537“%5% — 232)\.9%7“37

— 213198953 + 27”%537“352 — 4527”3T28§ + 52)\7“%7”3 — /\T283r§ =0 (11)
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Aurrebpandeckne Kpusble U 6vQypKAIIHOHHBIE THATPAMMBI

ompeieNseT KpUTHIeCKOoe MHOKeCTBO nipu 81 = 71 = (. BBenem moacranoBky

SoY — 83T . Sox + S3Y
= ’ 3=
53+ 53 3 + s3

C yuerom Toro, uto 2 + y? = s3 + s2, u3 ypasmenns (11) momyamu
A2 + s32® + 2022 + 35322 + )\y2x — 3)\1‘8% — s%x — Nz + 83y2x—
—353)\21’ + Ax + 3s3x + s3 + /\y2 — 2)\s§ — 33)\2 — 3% + 83y2 =0.
Haxkomer, moyarast ¢ = x + 1, p = s3 + A, moiyqaeM ajrebpanvieckyro KPUBYIO
L Ap* = %) —pa® —¢* —¢*) = 0. (12)

Takum obpaszom, ypasaenne (11) pasnocuabuo (12). Kpusas I' gomyckaer mapa-
METPHU3AIUIO B BUJE YPABHEHWIA

CootercrBytomue OudypKaIMOHHBIE KPUBBIE COBIAIAIOT C Y2, €CJIH MOJOXKUTH
b =0 B ypasuenun (10).

Jnst mocrpoenna X = 1 Uy HEOOXOAUMO HAWTH YCIO0BHS, TPH KOTOPBIX AeH-
CTBUTEJIbHBIE KYCKH [IOBEPXHOCTEH 71 U Y2 UMEIOT OOIIMe TOUYKH: TOYKH KACAHNI,
TOYKN BO3BpPaTa, TOUYKHU ITepeCCUYCHUA. COBOKyHHOCT]) BCEX TAKUX HOBerHOCTeﬁ
B R3(g,b,\) mact pazzensiomee MHOKECTBO (ATaac) Aas KIacCH(DUKAITE BCEX
OudyPKAIMOHHBIX JIMATPAMM.

Puc. 1. @parment paszaesstromero maoxecrsa B cedeann A = 0,06
u buyprarnmonnas guarpamma aias g = 0,69;b = 0, 02.
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Puc. 2. Paznenstiomee MmHOXKecTBO B cedeHun \ = 0,4

u budypkarmonnas auarpamma s g = 0,32;6 = 0,01.

Hawubosiee ciiokHBIM SBJISETCS IOCTPOEHUE AUCKPUMHUHAHTA MHOro4ieHa 14-oit
crenenu P(s), koTopeiit oTBewaer 3a Gudypkanuu TOYeK mepecedenus anarebpa-
MYECKUX MOBEPXHOCTEH Y1 u Y2. Kpome Toro, Kak 0Kazaaoch, MHOTOUIeH P(S)
OTBEYACT U 33 U3MEHEHUs TOTOJOTMYECKOr0 TUTA W303HEPTEeTUYECKOT0 MHOT006-
pasus Q3 = {xr € M* : H(z) = h}. Ha s10oM 5Tame 6bLT HCIOIL30BAH MAKET
ananuTuydeckux Boranciaenuit Maple. B pesysbprare uckyiroueHus nepeMeHHodt s u3
cucrembr P(s) = 0, P'(s) = 0 nonyueno seipaskenue suga WV3 = 0, uro nos-
BOJIAET YUCJIECHHO ITOCTPOUTH BMECTE C JPYTUMU DA3ACTAAIONINMHU IMTOBEPXHOCTAMMA
ariaac B cedenusax A = const. Ha puc. 1 u puc. 2 npusejeHbl IpUMepPbl PA31eJIsio-
II1ero MHOXKeCTBa. g BRIOPAHHOTO CedeHnsI A = \g pa3ae/siiolnIne KPUBLIE 61T
ILJIOCKOCTD TTapaMeTpos (g, b) ma obnacru. BryTpn kaxmoit obsmactn 6udypkamnu-
OHHAS AMArpaMMa yCTOWYHMBA IO OTHOIIEHWIO K W3MEHEHWAM mapaMeTpoB. Jlis
nocTpoeHust 6uypPKATTMOHHON IUATPAMMBI JOCTATOYHO B3ATh IO OIHON TPOOHOT
rouke (go, bo) B Kaxk0it u3 3rux obaacreit.

3. Paszpensoniee MHOXKeCTBO U O6udypKaLMOHHbIE JUATPAMMBI 'U-
poctata KoBajsieBCKoOil B ABOIHOM 1oJie cuii. [j1sT HHTErpupyeMoTo Caytas
rupocrara KoBasieBCKO# B JBOMHOM TI0Jie CHJI COOTBETCTBYIOIIEE OTODparkeHne
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MoMmenTa F comocrasisier Touke na MO Tpoitky smauennit dyukuuit H, F u G
B 910l Touke: T — (f = F(x),h = H(z),9 = G(z)). Kak u B ciyaae Cokouto-
Ba, byukuu H, F' u G aeasiorcs kKosduimerTarMn ajgrebpanvieckoii kpusoii C,
accoruupoBanHoi ¢ cucremoii (5). Anrebpanyeckas kpupas C nmeer Buj [11]

C:w* — 2d1(2*)w? + dy(2?) = 0, (13)
p2
rie dy = = —2(2h + A?) 4 822,
4 4P (2h + AN2) — 4
dy = % _ A +2 ) ~49] | 16(k + 2hA%) — 647727
z

3rech BBexenbl 0603Hadenus p° = a’ + b, r? = a? — b.

Ocobbie Toukn Kpusoii C jiexkar Ha ajarebpandeckoil mopepxuoctu A = Aj U Ay
B IpOCTPaHCTBE KOHCTAHT maTerpasos R3(g, k, h). D1y mosepxnocTs mOCTE 3aMe-
HbI S = 222 MO2KHO IPeACTaBUTh B IIapPpaMETPUYICCKOM BUAEC

4
k= v 2N2h + 4N%s,
A ST4 p2 A2 -
=——+4+—(h+—)— A
g=—t 5+ 5) =X, "
p4_ 4 5 )\22 )\2 9
k=— R +(h—?) —4(h—?)s+3s,
Ay
2 p4_r4—|—(h >‘2)2 3
= ——)s“* —s
J 4s 2 ’
Hm 4 2,4 2 4
r A7 4\
=-—= 3 +/\4—Tg+4)\23——232,
Al 4s P4s P
1 r A2 29 2M%
T 2p?s 2 ?4_ 2 %
PO k) S et S e O
AL 1656 255 st 452 s ’
2 - p4—r4+g+)\2+
N 483 2 g T

[TepBoe npejcrasienne yao0HO TeM, ITO OHO HyMepyeTcs 3HadeHusMu b, a cooT-
BercTyiomye Muoroobpasusa Q) = {x € M%: H = h} xommnaxrabi. Kpome Toro,
JIETKO TPOCJIEKUBATEH aHAIorun ¢ Borakom Kosasesckoit B nBoitaoM mose |8, 13].
Bropoe npejicrasienne yinobHO /g cpaBHeHUd co ciaydaem KosasieBckoii—Sxbu—
Komaposa n kmaccuueckum BosaroM Kosasesckoit. aTepecHo oTMETHTH, 9TO
mpu capure h — h + A\%/2, ypasmemna mosepxuoctn Al COBIATAoOT ¢ ypaBHeHH-
amu 6udypraiponHoil mosepxuoctu ['s paborsr [8] (cm. Takxke [14], rae Takoii
CABUT TIPUHAT I/ISHaLIaJ[bHO).
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Mmuoxkectso K BCeX KPUTHYECKHX TOYEK OTODParKEHHS MOMEHTa JF MOXKHO
NPEJICTABUTE B BUJIE OObEeTHHEHMS

K=Ky+ K1+ Ko,

re K, = {z € M%rankdF = n}, n = 0,1,2. MuoxectBo Ko mcaepmbIBaercs
YeTBIPbMsI HEIOJIBUZKHBIME TOYKaMK CHCTeMbI (5)

wi=wy=w3=0, Bi=F=0m=a3=0, a==xa, [ ==b.

CooTBeTcTBYyIOINE 3HAUCHWS MMEPBBIX WHTETPAJIOB TPH (PUKCHPOBAHHBIX TOCTO-
SHHBIX a,b 00pa3yoT HyJIbMEpHBI OCTOB OMQYPKAIMOHHON mmarpaMmbl. Kak
HECJIOKHO TIPOBEPUTDH, B ITUX UETHhIpeX TOUYKax ajrebpanmueckas kpuBag C dB-
JIIETCS TTPUBOIUMOl, T.e. JieBasdg YaCcTh €€ YPaBHEHUs PACKJIAJIBIBAETCS B MPOU3-
BejleHne ABYX MHOrowreHos. Koopaunare! coorsercrsyiomux Touex B R3(g, k, h)
CIeyoIIne

_ab()\2 + 2a + 2b)

Hi: g1 = 5 , ki=(a—b)*, hy=—-a—0b;
ab(\? + 2a — 2b
Hy: g2= ( 2 )7 ko = (CL+ b>27 hy = —a + ba (15>
b(2a — 2b — \?
Hj : QBZ—CL(Q 5 ), ks = (a+b)?, hy=a—Db
ab(2a + 2b — \?
Hy: g4:= ( 2 ), k4:(a—b)2, hs=a+b.
Hamomuuwm, uto a = 1, b = m, 0 < m < 1. B npocTpaHCcTBe CyNIeCTBEHHBIX
mapamerpos R3(h,m, \) ob6pazsl Hj, mOpOKIal0T 4eThipe mojaock: h = —1 —m,
h=-14+m h=1-munh=14+m (0 < m < 1), KoTOpble ABIAIOTCA

pasAeagionMy, TTOCKOJILKY TIPH TIepexofe depe3 HUX MeHSeTCS TOMOJOTHIeCKni
THI M303HEpTeTHYecKoro MHOroobpasus Q) [15]. Toukn Hy n Hy npumajiesxar
IpaMoii 61, 3aJaHHOM IapaMeTpUIecK CHCTEMO

k= p?—2m,

g:m@Z—Vk heR, (16)
a Touku Ho u Hy — mpsMoii ds:

k= p*+2m,

Ha sTux npsiMbix anrebpanteckas Kpusast C TakzKe IPUBOUMA. YCJIOBUS IIPH-
BogmMoOcTH B Buge coorHorenuii (16), (17) MOKHO TOIYyUUTH, BBIIEJsIS TTOJHbBI
KBajpar B JquckpumuHante ypasaenus (13). TIpoobpasam 9mux npsiMbIx COOTBET-
CTBYIOT MasiTHUKOBbIE JIBUZKEHMsI C OLPEJIEJICHHBIMY OrpaHudeHusivu Ha h [14].
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032

03

028

026

/i
OM 32 124 126 128 13 132 134 136 138 |-

Puc. 3. Paznensomee maoxecrBo st cedenns A = 0,04 u ero yBesmmveHHblii (pparMeHt.

05 052 054 056 058 06 062 064 066 068 07

Puc. 4. Budypkanuonnpie guarpaMmMbl Ha H309Heprerudeckux yposusix h =0,7u h = 2,8

COOTBETCTBEHHO.
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A R I B I R Y

Puc. 5. Pazaensiomee maOXK€ecTBO 111 cedernsa A = 0,000001
U €ro yBeJTHYEHHBIH (pparMeHT.

Puc. 6. Arinac pa3aessiioniero MHOXKECTBA MPU YBEJIUICHHH [TAPAMETPA

THPOCTATHYECKOrO MOMEHTA, \.
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021

PN R TR SR 2R SR T 2NN /T X P I SR S S T TR M

Puc. 7. Armac pazmenstomero MHOXKeCTBa (IPOJO/IKEHHE).

Panr orobpakenus MOMEHTa, Ha 3TUX OTPE3KAX PAaBEH 1, CJIeI0BATENbHO, 3TH
OTPE3KU BXOJAT B OTHOMEPHBIH OCTOB 61Uy pKaIMOHHOM quarpaMmbl. Kpome Toro,
B pabore [14]| ykazana mapaMeTpusanus s 6Cex OCTATBHBIX 0COOBIX TIEPHOTIYIe-
CKUX JBHXKEHN, Ha KOTOPhIX rank F = 1, 9T0 mo3BOJSIET MOCTPOUTH OMdypKa-
MUOHHYIO AUATPAMMYy > KaK ABYMEPHBIN KJIETOUHBIN KOMILIEKC. MOXKHO BbIIBU-
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HYTH TPETIONOKEHNE, UTO YCIOBUAM NPusodumocmuy aarebpamdeckoii kpusoii C
U YCTOBUSM HAAUYUA 0CO60T MOUuKY COOTBETCTBYET MIOBEPXHOCTD B IIPOCTPAHCTBE
TTOCTOSTHHBIX MTEPBBIX WHTETPAJIOB, HeCyIIast OudypKalnonayo auarpamMmmy. Beige-
Jidd Ha Hell HyJbMEPHBIN U OMHOMEPHBIN OCTOBBI, Bhipe3aeMm cobcTBeHHO budyp-
KAIMOHHYIO JInarpaMMy — TY 9acTh HANJIEHHON ITOBEPXHOCTH, KOTOPas COOTBET-
CTBYET YCJOBUSIM CYIIECTBOBAHUS BEIECTBEHHBIX PEITEHUN YPABHEHNN JIBUKEHUS.
st BoTaKa B IBOWHOM TI0JIE TaKast TporpaMMa peaan3osana B [16, 13]. B caygae
rupoctara KoBajieBCKO#l yCj0BUS TPUBOJUMOCTU MCUEPIIBIBAIOTCH YPABHEHUSIMU
(15)—(17). Ocranbhas 9acTh OJHOMEPHOTO OCTOBA, MOPOKIAETCS PEIIEHUSAMY, YKa-
sanubivMu B [14]. Kak cramno uszsecrro asropy, M.II. Xapaamossim [17] nosyuenst
YPaBHEHUST BCEX KPUTHYECKUX MOAMHOrooGpasmit B MO, o6pa3 KoTopsIx apister-
¢ PaKTUIeCKO! 9acThbio OM(YyPKAIIMOHHON AUarpaMMbl Y B COCTABE IIOBEPXHO-
creit (14).

ns mocTpoerus ¥ HEOOXOUMO HANTU yCJIOBUS, IIPU KOTOPBIX JI€HCTBUTE/b-
Hble KyCcku anrebpandecknx mosepxuocreir A1 m Ag mMeroT obmme TOIKu: TOIKN
KacaHWsd, TOYKH BO3Bpara, Touku mepeceuderus. COBOKYIHOCTH BCEX TAKUX TIO-
sepxuocreit 8 R3(h,m, \) gacr pase/sionee MHOKECTBO B JOIOJIHEHAE K yiKe
UMEOIIUMCS deThipeM TIockocTsiM. Haubosee TpynubiM, Kak u B ciayuae Coko-
JIOBA, OKa3aJI0Ch IIOCTPOEHNE MUCKPUMUHAHTa MHOrouaeHa 12-it cremenm P(s),
KOTOPBITT oTBeuaeT 3a 6udypkamun Todek mnepecedenus. Vckiouenne mepemMen-
noit s u3 cucrembr P(s) = 0, P'(s) = 0 npuseso k Buipaenuio WV?3 = 0, uro
OKOHYATEJIBHO MO3BOJISET YUCIEHHO HOCTPOUTH PA3Ie/IOee MHOXKECTBO B cede-
HHAX A = const W cooTBeTCTByIOmNe OHdypKaAIMOHHbIE JUArpaMMbl. 1lpuMepn
Pa3/IeJISoNIEro MHOKECTBA 1 OUdYPKAIMOHHBIX JUArpaMM JIJisi BEIOpAHHBIX 3HA-
JeHunit TapaMeTpor TpuBemeHnsl wHa pwuc. 3, 4. Ha puc. 5, 6, 7 nzobpakeno pas-
JIEJTSIIONEe MHOYXKECTBO C YBeJIMUYEHUEeM MapaMerTpa THPOCTATHIECKOT0 MOMEHTA .
Busro, Kak my90K KPUBBIX HAUMHAET U3MEHSITHCSI, TOABJISIFOTCS HOBBIE KPHUBBIE,
KOTOpBIE TEPeCcTPanBarTCd, 00pa3ys HOBBIE ODJIACTH, a, CJIEIOBATEIbHO, HOBBINH
T 6udypKAITMOHHOM JUArPDAMMbI, B KOHEUHOM UTOT'€ OIIPEJIeisds HOBBIE CJIOEHUsT
JluyBusia Ha U303HEPreTUYecKuX MHOr0OOpa3usx.

Takum obpazom, mjsa rupocrara KoBasieBCKOi B IBOMHOM I10J1€ CHJI IOCTPOEH
araac (pa3mensdriolnee MHOKECTBO), KOTOPBINA MO3BOIAET KIACCU(MDUITMPOBATH BCE
6udypKaAIMOHHBIE THATPAMMDBI.
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