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Hccnenosana ncesaocdepudeckasi noBepXHOCTh, OTBEYAIONIAN JBYXCOJIMTOHHOMY pPellIcHHIO YPABHEHUS
sin-I'opona. {151 nocTpoeHUus NOBEPXHOCTH NMPUMEHSIETCS H3BeCTHOE nmpeoOpa3osanue baruynna. b osyyve-
HBI B IAPAMETPHYIECKOM BUJIe BHIPAKEHUS 151 JIMHU YPOBHS JBYXCOJUTOHHOUH NOBEPXHOCTH U HCCIIE0BAHBI

HX reoOMeTpuiICCKUue CBOMCTBA.

1. IIpeoOpazoBanue Ibrirynna ncepjaocepuaeckux
MOBEPXHOCTEMN

Paccmorpum ypaBHenue sin-I'opaona
Zyt = sin z. (1)

Vpasrenue (1) mpunaaaexur A2-xnaccy audpdepeHim-
AIIBHBIX YpaBHEHHM [1], KOTOPOMY B TPEXMEPHOM €BKJIH-
JIOBOM IPOCTPAHCTBE F° COOTBETCTBYET METPUKA YEOEI-
IIEBCKOM CETH Ha MOBEPXHOCTH C KpUBH3HOW K = —1:

ds® = de?® + 2 cos z(z, t)dzdt + dt*. (2)

OtMeruM, 4To eciM z = z(x,t) — pellleHue ypaBHEHUS
(1), To B reoMeTpH4ecKOM cMbIcie z(z,t) — ceTeBOH
yroa ueOBIeBckoil cetu [2]. M3BecTHO, UTO MIMPOKUA
KJIACC TOUYHBIX pellicHUi ypaBHeHHS (1) MOXeT OBITE ITO-
JydeH MeTooM npeobpazoranus Poxnynaa (P P). I'eo-
MeTpUUecKoe coepkanue P P coctout B TOM, UTO ecin
B TPEXMEPHOM €BK/IMIOBOM MNpOCTpaHcTBe E3 3amana
riceBmocepuyeckas TMOBEPXHOCTE S ¢ PaandyC-BeKTO-
pOM r, TO, UCXOAS U3 3TOH MOBEPXHOCTH S, MOXHO
MOCTPOUTE HOBYIO MOBEPXHOCTL S™* TOH e KPUBU3HEI,
OTIpeieNIIeMyI0 pasinyc-BeKTopoM R.

B Hacrosumein cratbe HCCIEyETCS NOBEPXHOCTH, CO-
OTBCTCTBYIONIAS JIBYXCOJIUTOHHOMY PECIIICHUIO YpaBHE-
uus (1). P pusenem dopmy P P B 3ToM cayuaae [3]:
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Hud (1). B xauecTBe OJHOCOMIUTOHHOM pacCMATPUBACTCS
BUHTOBAS MMOBEPXHOCTE [4], paAnyc-BEKTOpP KOTOPOH 3a-
JlaeTcs CIenyromnuM odpa3oM:

_( 2k sinp 2k cosp 2k
TTAUTII R chg 14+ k2 che ! 1+ k2

th¢+m+Q,
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2. Jlunun ypoBHS /IByXCOIMTOHHOI IIOBEPXHOCTH

HccnenyeM aHaIuTAYECKUH BUJT JIMHAA YPOBHS JIBYX-
COJIMTOHHON NOBEPXHOCTH.

Kak BuaHO U3 MeTpUKH (2), MOBEPXHOCTU C JTaHHOMN
KBaIpaTUIHOH (popMoH HMMeroT ocobeHHOCTH (Hepery-
JIIpHBIE pebpa WIH OCTPHS) IPU z = wn, TJe n — Ieloe
YHUCITO, IPH YCIOBUM 0OpaIlieHus B HyJIb TUCKPUMUHAHTA
MeTpukHu. P peamnonaras, 4To 4MCIOBBEIE MapaMeTphl k
U p pelIeHUs z§ P He paBHBI HYITIO, CIETAECM CIICTYIOIIES
JMuHelHOe Nnpeodpa3oBaHre KOOPAHHAT:

zy (-1 1 u

t) \kp kp)\v)’
B pe3yJbTare KOTOPOIO JABYXCOJIUTOHHOE PENICHHE TPH-
MET yAOOHBIA ISl HAXOXKICHUS JIMHUA yPOBHSI BHI:

(4)
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PaccmorpuM ciayuaif, xorga |k| # |p|. Ponaras B (4)

k
2z, = 0,7, —7, MONy4aeM COOTBETCTBECHHO TPH JIMHUH

YPOBHSL.

JIMHHS ypOBHS, KOTOpas OTBEYaeT z§ P =0, B Hcxo1I-
HBIX MICPEMCHHBIX MPECTARISICT COOON MpsMYIO, TPOXO-
JIAIIYI0 depe3 Havyalo KoopAWHAT (B IUIOCKOCTH Mapa-
MeTpoB (z,t)):

kpr —t =0;
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JVHUH YPOBHS, OIpE/CIACMBbIC PEIICHUSIMA zf’p =7 Hu
28 — _x samarores B Bune
() =+ arsh (E P eh((k + p)v)) +
T\V)= ars C v v
—p E+p p )
kp k—p
t(v) = arsh( ch((k v) kpv
()ﬂFk_p kp((+p))+p,
I7ic BEpXHUC 3HAKH OTHOCSTCS K zf’p = 7, HIDKHHE —
K z§ P = —m. PepeiifieM K MOCTPOECHHIO aHATHTHIECKHX

BBIpXXEHUH 111 TMHUH ypoBHS B ciiydae |k| = |p|. 3aech
BO3MOXHEI JIBa BapHAHTA.

1. Cnyuaii k = —p. Takoli BEHIOOp KO3(pPUITHCHTOB
COOTBETCTBYET TPHBHAILHOMY PEINICHUIO H He TPECTaB-
JSIeT MHTEpeca B UCCIC/TOBAHUH.

2. Cny4yaii k= p. Ppu 3TOM BO3HHKaeT HeoIpese-
JEHHOCTH. BEIHMCIMM COOTBETCTBYIOMUI Ipere:
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JaHHBIA ciyyad OTBEYaeT B3aWMOJIEHCTBHIO JIBYX CO-
JUTOHOB OJTMHAKOBOW aMILTUTY/bI. AHAJTOTHUHO TIPOJIe-
JTaHHOH BBIIIE Mpolieaype A |k| # |p| ModyunM THHHK
YPOBHSI HOBEPXHOCTH, OTBEUAIOIIHE PEIICHHIO 257 .
JIMHMS ypoBHsI, OmpefelsieMasi pelieHueM z5™” = 0,
B MICXO/THBIX MEPEeMEHHBIX MPE/ICTABIACT COOON MPSIMYIO,

=

o S
.
—————

T (]
.

="

Ny

o

W

AW

Gl
|

!

Puc. 1

Puc. 2

IPOXOJIAINYI0 depe3 Hadalno KOOpIAHMHAT (B IIIOCKOCTH
napaMerpoB (z,t)):

pPe —t=0,
JHHHH yPOBHSI, COOTBETCTBYIOIIHE PEIICHHISIM 257 =7 |
2P = —m, 3agalorcs B BHJC
1
z(v) = :F% ch(2pv) + v,

t(v) = j:]2—) ch(2pv) + p*v,

¢ BEPXHUC 3HAKH OTHOCATCH K 2120,10 = ™, HDKHHUC —

PP _
K z,0 = —.
3akiarouenue

PeayabTaThl uccaenoBaHUS JUHUNA YPOBHA z = 7R
TceBIOCeprIecKoil MOBEPXHOCTH, COOTBETCTBYIOIICH
JIBYXCOJIMTOHHOMY PEIICHHAIO ypaBHeHHS sin-Iopmo-
Ha (1), DOKa3bIBAIOT, YTO ABYXCOJUTOHHAS MOBCPXHOCTD
XapaKTEPU3yeTC TpeMsl TIaJKUMHU JUHHSIMH YPOBHS
(B OTAMUHEC OT OJHOCOIUTOHHON MOBEPXHOCTU — IICCB-
nmoceprl, UMEIOIed OAHY JTWHWIO YPOBHS — MPSIMYIO,
OTBCUAIOINYIO peOpy BO3BpaTa), pACHONOKCHHBEIMU IICH-
TPATLHO-CUMMCTPUYHO OTHOCUTCIBLHO Hadajla KOOpAu-
Hat, CAMMCTpUS JUHUHA VPOBHS OTpa)kacT CBOMICTBA
cMMMeTpun ypaBHeHHda sin-I'opmona. Takxe cremyer
OTMCTUTHL BO3MOXHBIA Clay4yaid, KOrja JIUHHUS YPOB-

k
HS B MPOCTPAHCTBE, OTBEUAIOMIAS PEIICHHIO z,” = 0,

Puc. 3
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BEIPO’KIAETCS B JIMHUIO HA TIOCKOCTH, UTO COOTBETCTBY-
er kp=1.

B zakmioueHHe MpeAcTaBUM aHATATHYECKUNA BUJ pa-
JTAYC-BEKTOPA JBYXCONATOHHOHN MOBEPXHOCTH, MTOTYICH-
Hoil MerosioMm PP (3):
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u puc. 3 (k= 10, p= 19—0) Mpe/CTaBICH BHEITHUNU BU
JIUHAA ypOBHS U COOTBCTCTBYIONIMX MOBCPXHOCTCH B
MPOCTPAHCTBE IS 3aJaHHBIX Ko3ddurmenTor. Pucynkn
MOArOTOBIEHELI B MaTeMaThHueckoM nakere MathCad 2000
Professional.
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BaCCManﬂBaeTCﬂ 3aaada Komu OIS ABYMEpPHOro ypaBHCHHUS Jlanutaca npi yCJIOBUH NPUHAICKHOCTUH
TOUHOr0 PpeliecHusi HCKOTOPOMY KOMINAKTHOMY MHOXKECTBY. Bpl(l 3aJJaHHBIX NOrpeliHOCTIAX ¢ NOMOUIILIO
METOAA OTCCUCHUS BBINYKJIBIX MHOTOIPAHHUKOB CTPOATCSH oﬁnacn&, KOTOPBIM NpUHAJIeKAT npnﬁnnmeHHme

pelIcHUsT HEKOTOPLIX 3a1a4 Komu.

1. ITocTanoBKa 33124

OcoOCHHOCTBIO HCKOPPEKTHBIX 3aad SBJSICTCS He-
BO3MOXXHOCThL OIICHUTL OJIM30CTH MPUOIMKCHHOIO pe-
IIEHHS 3a7a4d K TouHoMmy [1, 2]. Po ecnm wm3BecTHO,
YTO TOYHOE PENIEHHE 3/1a4i NPUHAJIEKAT HEKOTOPO-
My KOMIIAKTHOMY MHOXECTBY, TO 3a/ia4a CBOJMTCS K
HaXOXJIEHHIO KBa3WPEIIEHUS W BO3MOXKHA OIIEHKa €ro
norpeimHocTd. B Hacrosmeil padoTe paccMaTpUBacTCs
MMPUMEHEHNE METO/IA OTCEUYEHMS BBINYKJIBIX MHOTOTPaH-
HUKOB, MPE/JI0KEHHOTO B [3], IpH pPEIIEHNH HEKOTOPBIX
3aga4 Komm g iBymepHoro ypaBHenud Jlamnaca npu
YCIIOBUU MPHHA/JIEXKHOCTH TOYHOTO PEIIEHHS KOMIAKT-
HOMY MHOECTBY.

3amaua Komm pns ypaBHenus Jlammaca sBasiercs
KJTACCUUYECKOU HEKOPPEKTHOU 3a/1aucil, KOTOPOH MOCBS-
IeHBl paboTHl MHOTHX aBTOpOB (cM., Hamp., [4-7]).
P ycrp 3agaHa HekoTOpAst OPTOTOHATRHAS CHCTEMa KO-
opauHat (u,v). PaccMorpum 3agauy Komm amas ypas-

nenus Jlanmaca B npsiMoyroasuuke D = [0, a] x [0, b]:
Aw =0, (u,v) € D,
w(u,0)=¢p(uv), uel0,d],

Wy (u, 0) = ¢(u), ue€]lo,al.

Cunraem, uro ¢(u), ¢ (u) € Ly[0, a]. P eobxoaumo Haii-
™ ¢yakmuo p(u) = w(u,b) wm p(u) = w,(u,b)



