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IIpoctpaHcTBO Monysneit rooMopdHbIX AuddepeHIaTIoB Ha KPUBBIX polia g JOMyCKAaeT €CTeCTBEHHOE
neiicteue rpynnsl GL,(R). 3yueHre opOUT 3TOTO AEMCTBUS M MX 3aMBIKAaHU# MPUBJIEKIIO MHTEPEC LINPO-
KOro Kpyra HcciiemoBaTesieil B IociaenHue HeckoibKo necatwmietuii. B 2000-x romax K.~MakMamieH
ornucan 6eCKOHEUHOe CEMEHCTBO OpOUMOIIIOB, SIBJISIONIUXCS 3aMbIKAHUSIMU TAKUX OPOUT B TPOCTPAHCTBE
rojiomopdHbIX TUddepeHIIrnaIoB Ha KpUBBLIX poaa 2. B mpocTtpaHcTBax ronoMopdHbIX AuddepeHIInaaoB

Ha KPpHBBIX CTaplmiMX poOAdOB M3BCCTHBIMU IIpUMMEpaMU

opOudONIOB, IIPEACTABISIONIINX COOO0M

00beIMHEHMS 3aMbIKaHUi opOuT neiictsust rpynnel GL,(R) siBistiorest aokyce: [Ipuma. OHY HEITyCTHI 11T
MOBEPXHOCTE poJa He Bhille 5. B Hacrosiiell paboTe NpuBeAeHbI EPBbIE HETPUBUAIbHBIE BBIUYMCIIEHUS
YHCJla KOMIIOHEHT CBS3HOCTH B JIoKycax I1prma 1151 MOBEpXHOCTEN CTaplliero BO3MOXHOTO poja.
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JIokycsl IIpuma. /119 KOMOaKTHOM prUMaHOBOM MO~
BEPXHOCTU X € rostloMopdHOI MHBOMOLUEHR p: X — X

0003HauMM uyepe3 2(X) mpocTpaHCTBO rojoMopd-
HbIX 1-(bopM Ha X, HEUETHBIX OTHOCUTENBHO P, Yepe3

(Q(X) )* C-aBoiiCTBEHHOE K HEMY ITPOCTPAHCTBO, Ye-
pe3 H(X,Z) tpynmy p-HedeTHBIX Z -ITUKIIOB B X. AGe-
neBo MHoroobpasue Prym(X, p) = (QUX) Y*/H(X,Z)
HasblBaeTcs MHo2oo0pasuem [lpuma. Kojblio ero aH-
nomopdusMoB End(Prym(X, p)) COCTOUT U3 JIUHEH-
HbIX oToOpaxeHuit (Q(X) )* — (C(X) )*, nepeBonsi-
wux pewetky H,(X,Z) B cebs1. Ounpomopdusm 7' e
€ End(Prym(X, p))Ha3bIBACTCS CAMOCONPANCEHHBIM, EC-
i (T X, y) = (x, Ty) OTHOCHUTEIHHO CTaHAAPTHOTO CUM-

IJIEKTUYECKOro criapuBaHusi Ha x, ye H\(X,Z) . Eciu
dimg Q(X) =2, 10 1-dbopMbl ® € (X) Ha3BIBAIOT-
cst dughghepenyuanamu Ipuma.

Hns  HatypaibHoro D=0, 1mod4 xomablo

O, ~ ZITV/(T* + bT +¢), D = b* — 4¢ (a5 nenbix b,
¢), Ha3bIBACTCSI K8AOpAMUYHbIM NOPSAOKOM C TUCKPHU-
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MuHaHTOM D. MHoroo6pasue I[1puma Prym(X,p) do-

nyckaem eeujecmeeHHoe YMHOJMCeHUue Ha @D, €CJIn B
KOJIbIIE €TI0 3H}IOMOD(1)I/I3MOB €CTb COOCTBEHHOE Ioa-

konblio R < End(Prym(X,p)), nzomopduoe 0, u
MMOPOXKICHHOE CaMOCOIIPSDKEHHBIM SHIOMOP(MU3MOM.
(3mech “cobcTBeHHOE” 03HAYaeT, 4To eciar nU € R mis
HekoToporo HeHyneBoro U e End(Prym(X, p)) U Ha-
TypanbHoro n, To U € R). Konblio R neiicTByeT Tak-

xe Ha Q(X) . Auddepenuman IMpuma ® mist napbl
(X, p) Ha3bIBaeTCs cobcmeertbim ouggeperyuanom Ipu-

ma, eciin 0 # R Cw; B 3TOM Ciiydae Roc @[x/ﬁ]u).

MHOXeCTBO BCeX COOCTBEHHBIX muddepeHIa-
JIOB IS (PUKCUPOBAHHOTO [ HAa3BIBACTCSI J10KYCOM
Ilpuma. Jloxycel I1Ipuma nipencrasisiioT co0oit opou-
(onnel B ipocTpaHcTBax Moaysieil H, ronoMopbHBIX
nmuddepeHnanos Ha KpuBbIX pona g, g < 5 [10]. U3
dopmynel Pumana—IypBuma BbIT€KaeT, 4TO OJIs
g > 5 takux 1-¢popm Her.

Kaxnoe mpoctpaHctBo H, crpatrduIMpOBaHO;
crpar H(K) 3Toii cTpaTruduKalmy 3a1aeTcs pa30reHM -
eM K = (k;,...,k,) uicna 2g — 2 u coctout u3 1-dopm,
WMEIOIIMX HYyJIW KpaTHOCTeH  ki,...,k,. Dbynem
o603Havath yepes 2 Fp(K) mepecedenue gjokyca [Ipuma
co crpatoM H(x). Kaxnaplii 1okyc QF,(K) < H(X) s1B-
JISIETCSI HECBSI3HBIM OOBEIUHEHUEM KOHEYHOTO YMC-
J1a opondoiimoB. KoanyecTBO KOMITOHEHT CBSI3HOCTU

B QF,(K) siBAsieTcsl BaXHEWHIEH XapakeTpUCTUKOMN
reoMeTpumn cTpaToB. Ero momcuer mjisi HEKOTOPBIX
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pasouenwuit K mpu g =2, 3, 4 BeITIONHEH B [4—6, 9]. B
polie g =5 Takue BBIYMUCIIEHHUS OTCYTCTBYIOT. Ha-
IIIMM OCHOBHBIM Pe3yJIbTaTOM SIBJISICTCS CIIeIyIOIIce
yTBEpXIEeHUE, TOJHOCThIO OMUCHIBAIOIEe KOJIUYE-
CTBO KOMITOHEHT CBSI3HOCTH B JIOKycax Ilpuma poma 5
st pazouenusa K = (4,4), 1.e. misa crpata 1-popm ¢
IByMs HyJissMu 4-to niopsinka B Hs. Jlokycer QE(4,4)
MMEIOT KOMITJIEKCHYIO pa3MepHOCTh 3 ~ g3.

Teopema 1. Jlokyco: Ilpuma QE,(4,4) ne nycmot u
umerom o0Hy KOMNOHEHmY cés3Hocmu 0ns ecex D 2> 4.

MeToabl, ICMIOIB30BAaHHbIE TSI TIOJTyIeHUSI 3TOTO
pe3ysibTaTa, WCIIOJIb3YIOT TEOMETPUIO B3aUMHOIO
pacrojioXeHusT HyJeil rojiomopdHoro nuddepeH-
LIMaJia Ha MIOBEPXHOCTSIX, IMTPUHAMLIEXAIINX JIOKycaM
Ilpuma. B ciyyae, xorma ecTb TOJIBKO OOWH, HOJb
OHU He TIpuMeHuMbI. OTHAKO JJIs poAa 5 U3BECTHO,
YTO JIOKYCHI [IpriMa B COOTBETCTBYIOIIIEM CTpAaTe ITy-
cThl. B ciydae crpat cTapiieit pa3MepHOCTH UCTIOb-
30BaTh JAHHBIN MOAXOM OKAa3bIBACTCS CIOXKHEE, XOTS
MbI HaJieeMCs TIOJIy9UTh pe3yJIbTaThl U IJISI CTPATOB C
OOJIBIIINM YMCJIOM HYJICH.

Hns napsl (X,p) u cooctBeHHOTO AuddepeHImna-
sa Ilpuma ® nonoxum ¥ = X /p. Ha Y cymecrByer
MepoMopdHBI KBaapaTUUYHbIN auddepeHran g ¢
nojocaMyM KpaTHOCTU He Bbllie 1, Takoil, 4rto

®2
n* g = o . [lomoca KBagpaTUIHOTO T hepeHII-
aja ¢ Jiexar B o0pa3ax HEeIOIBWKHBIX TOYEK MHBO-

mounun p [1]. Iockoneky dim(X) = 2, umeeMm
g(X)—g(Y)=2,1e. g(Y) = 3. [loaTOMy pa3HOCTb KO-
JINYECTBA HYJICH ¥ KOJIMYECTBA ITOJIFOCOB KBaApPaTUIHO -
ro nauddepeHnuana g paBHa 4(g(X)-2) — 4 =
=4g(X) — 12 = 8. Hynu xBagpatuuHoro nuddepeH-
11ajia ¢ MOryT ObITh JIMOO HA OMH MEHbIIIEN KpaTHO-
CTH, YeM Y (0, TMOO yIBOCHHOI KPaTHOCTHU, €CIIN Y (O
€CTb Mapa HyJIE paBHOM KpaTHOCTH, Te€pecTaBisie-
MBIX UHBOJIIOLIUEH P.

Ilepuonnyeckne Hanpasiaenusi. Bceskuii HeHyse-
BOI rojioMophHBIN auddepeHIInan Ha pPUMaHOBOM
MOBEPXHOCTH OIPEIEIISIeT Ha HE MIIOCKYI0 METPUKY
C KOHMYECKMMHU OCOOCHHOCTSIMU B HYyJIsIX mudde-
pennmaina. IMoaromy Touku (X, ®) mpocTpaHcTs H,
Ha3bIBAIOT MAO0CKUMU nosepxHocmsamu. OTPe3KHU reo-
JIE3UYECKOM B 3TOI METpUKE C HAYaJloM U KOHIIOM B
OCOOBIX TOUYKaX HA3BbIBAIOTCS Ce0A08bIMU CEA3KAMU.
IToBepxHOCTH (X, ®) HA3bIBAETCS 8n0AHE Nepuodute-
CKOIl 80016 0aHH020 Hanpaeaerus O, €CIU Kaxkaasi uay-
Iasi B 3TOM HalpaBJIeHUM Teope3ndeckasi Jubo 3a-
MKHYyTa, JUOO IIpencTaBisseT co00ii oO0beoguHEeHUE
CEIJIOBBIX CBSI30K; B 3TOM C/Iy4yae HallpaBjieHue O Ha-
3bIBACTCSl 6nOAHe nepuodudeckum. JIIMHA ceaioBOI
CBSI3KM B IUIOCKOM METpPUKE HA3bIBACTCSI OMHOCU-
meabHbIM nepuodom, a IIHA 3aMKHYTOI Teone3nde-
CKOM abcoaomHvim nepuodom.

WN3onepnonuvyeckue nedopmanum. 3omnepronu-
yeckoi aedopMalireit Imiockoii moBepxHocTu (X, ®) =
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= (X, ) € H, Ha3bIBaeTCsi HEMPEPBIBHBINA MYTh
(X, ), t€[0,1] B H,, BIOJIb KOTOPOTO UHTErPaJIbl
1-dopMBI (0, IO HENPEPBIBHO Ae(POPMUPYEMBIM 3a-
MKHYTBIM LIMKJIaM TTIOCTOSTHHBI. JIt0o6ast u3onepuonm-
yeckas aedopmanus, coequHsowmas napy (X,, w,) ¢
(X,,®,), TOMOTOITHA KOMITO3ULIUU CIBUTOB, CKJIEKU
U pacluerieHus Hyjieid nuddepenumnanos ,. [lpu
cdeuee Hys1 1-popmbl Ha Maiyio BennuuHy ¢ € C ko
BCEM €€ OTHOCUTEJIbHBbIM IEepHUoJaM C HayajioM B
9TOM HYyJie TIpUOABIISCTCS ¢ pacujenierHue HyJsl TO-
psaka k 3aMeHsIeT ero Ha mapy HyJieil TOopsSaKOB
k., k,, k| + k, = k; ckaeiixa — obpaTHOe TIpeobpa3o-
BaHMeE K pacllIeIUIEHUIO; 3TU e opMaliuy moapooOHO
OonucaHbl B [7].

ITycte 1-bopma  Ha pUMaHOBOI MOBEPXHOCTU
X umMmeeT IBa HyJs, NOPSALKOB k; U k, COOTBETCTBEH-
HO, K = (k,k,). [lpennonoxum, 4to 3TU OBa HYJs
COENMHEHBI MAapOMN CEOJIOBBIX CBSA30K OAMHAKOBOM
JUIMHBI, UAYIIUX B OMHOM U TOM e HaIlpaBJIeHUU 0.
B sToM cityyae uHTErpaa oT ® Mo LUKy, IpeacTaB-
JISTIONIEMY CO00ii 00beIMHEHNE 3TUX IBYX CEIJIOBBIX
CcBSI30K, paBeH (. CaBurast BTOpoOii HyJIb K IEPBOMY B
HampasJIeHUH 0, MBI IOJIyYaeM U30IIePUOINYECKYIO
nedopmanuio napsl (X, ). Ee npenesom npu ctpem-
JIECHUM OTHOCUTEJILHOTO Mepuoja K HyJIO, T.e. IpU
CTATMBAaHUU LIMKJIA B TOUKY, SIBJISIETCSI 0coDast puma-
HOBa MOBEPXHOCTh. Takas M3oIlepuoarudecKast ae-
dopmaims HasbpIBaeTcd naamoburneom. bonee obmmm
o0pa3oM, IIaMOMHTI BOZHUKAET B Cydae, Korma aBa
HyJIsT 1-popMBI COemMHEHBI ABYMS WJIK 00Jiee CEeIJIo-
BbIMU CBSI3KAaMU OAWHAKOBOM IIWHBI, UAYIIUMU B
OIHOM M TOM K€ HaIlpaBJICHUU.

Hoxka3zatenbcTtBo Teopembl 1 pa3douBaeTcs Ha He-
CKOJIBKO JIEMM.

Jlemma 1. Ecau (X,w) € QFE(4,4), mo coomeem-
cmeyiowaa ungoaroyusa Ilpuma p: X — X He umeem
HENno0BUNCHBIX MOYEK.

Jlokazamenvcmeo. Tlockonbky g(X) =5, pon rmo-
BepXHOCTU ¥ = X /p paseH 3. KBanparnunslii nudde-

peHuual gq, TMTOOAHUMAIOILIUICS B (0®2, MOXET MMETb
TOJIBKO OOWH HYJIb ITIOPpAIKa 8. Batom CJIydac y HETO HET
TOJIIOCOB, a 3HAYUT, Y UHBOIOIWU O HET HEIIOABM K-
HBIX TOYEK.

Ha Bcsikoit moBepxHocTH [1priMa ecTh BITOJTHE TTe-
promndeckoe HampapiaeHue [3], OBITh MOXKET, He
eIUHCTBeHHOE. /111 MpOM3BOJIBHOTO BITOJIHE IIEPUO-
JIMYECKOTOo HaTipaBieHUs Ha (X, W) CeITOBbIE CBI3KU
TpU AEICTBUY WHBOIIOIUHA P TIEPEXONST B CEMJIOBbIE
cBga3KU. [103TOMY U3 OTCYTCTBHMS HEIMOABUKHBIX TO-
YeK y p CJIELYeT, UTO BCE MHOXECTBO CEIJIOBBIX CBSI-
30K pa3buBaeTCd Ha Mapbl, CBSI3KM BHYTPU KaxXmoit
13 KOTOPBIX TIEPECTABIISIOTCS MHBOJIOIWEH P.

Jlemma 2. Jlwboit cobcmeennsiii dugghepenyuan
IIpuma (X,w) € QFE,(4,4) moxucHo coedunumos Henpe-
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puigHbim nymem 6 QE;(4,4) ¢ cobcmeennbim dughge-
PEHUUANOM, 0151 KOMOPO2o UMeemcsi 6NOAHe Nepuoou -
Yeckoe Hanpaegenue ¢ ce0n080U C653Kol, coeOUuHsOuell
DazaudHble HyAU.

Zokazamenvcmeo. I1ycTb y MOBEepXHOCTU X Bce
CEIJIOBBIC CBSI3KM BIOJIb BIIOJIHE NEPUOINYSCKOTO
HarpaBJieHUsT 0 3aMKHYTHI, T.e. KOHEI KaXKIOl M3
HHUX COBIIaJaeT ¢ ee HayajoM. IIpu usomepuoanye-
CKOM CIBUT€ OIHOTO M3 HyJeil 1-(popMBI ® BHIOpaH-
HOE BITIOJTHE IepUOANIECKOE HAIIpaBJICHNE MEHSIECTCS
HenpepbIBHO. be3 orpaHnyeHus1 0OLIHOCTA MbI MO-
K€M CYMTATh 3TO HAIIpaBJICHME ITOCTOSHHBLIM 1 TOPU-
3oHTaAIBHBIM. [1pu coBure Hynsg 1-popMBI O Ha BEeK-
Top ¢ € C KO BCceM €€ OTHOCUTEILHBIM IIEpUOaaM JI0-
OaBiasieTcss BeauuuMHa c¢. IlogobGpaB  3HayeHuUe
BEJIMYMHEI ¢ TAKUM 00pa3oM, YTOOBI apryMeHT HEKOTO-
poro pe3yJbTUPYIOIIEr0 OTHOCUTEIBHOIO Ieprona
COBIAJI C HAaIIpaBJIECHUEM 0, T.€. 3TOT OTHOCHUTEIbHbBIIA
IepHON CTaj BEIIeCTBEHHBIM, MBI ITOOLEMCSI TOTIO,
YTO aOCOJIIOTHBIN M OTHOCUTEIILHBIN TTIEpHOM, ITPOAe-
dopMUpOBaHHOI 1-(POPMEI CTAaHYT IIPOHOPLIUOHAT b~
HEI Apyr apyry. [locinemHee o3HA4YaeT, 4TO Y BIIOJIHE
MepUOTNIECKOr0 HarpaBJIeHUsT HaWAETCs cenjioBast
CBsI3Ka, COCOUHSIIONIAS pa3InUHbIe HY/IU.

Jlemma 3. Jlwboii cobcmeennsiii dugghepenyuan
Ilpuma (X,w) € QE,(4,4) moxcro coedunums Henpe-

poieHbim nymem 6 QE(4,4) ¢ cobcmeennvim dughge-
DEHUUANOM, NOAYHEHHBIM NAAMOUH2OM AUOO U3 NAOCKOU
nogepxrnocmu 6 H(6) uau H(1,1), aubo uz ocoboii no-
8epxHocmu, seasarouelics obseduHenuem 08yx nogepx-
Hocmell, Kaxcoas u3 komopuix aexcum ¢ H(2).

Jokazamenvcmeo. I1pn n3011€ pUOANIECKUX CABU-
rax OTHOCUTEIbHBIE IEPUOBI 10 CEJIOBLIM CBSI3KaM
B KaxXI0il Imape, onpeneIcHHOM NHBOJIIOLIUEN p, Me-
HSIIOTCSI Ha OOHY U Ty K€ BEJIMYMHY, IO3TOMY Ha HO-
BOI MOBEPXHOCTH TaKKe MMeeTCs MHBOoLs [Tpu-
Ma. ITockonbKy IIMHBI a0COTIOTHEIX IIEPUOIOB CO-
XpaHSIOTCsI, HOBasg 1-¢dopma sIBiIsieTcst COOCTBEHHOM
JUISL 9TOM MHBOJIIOLIMY, @ 3HAUYMUT TaKWe CABUTHU 3a/1a-
10T TyTH BAOJb QFE(4,4).

ITo nemmMme 2, cymiecTByeT IMyTh B ITOBEPXHOCTH C
apoii He3aMKHYTBIX CEIJIOBBIX CBSI30K B BHIOpAaHHOM
BIIOJIHE-TIEPUOINYECKOM HallpaBieHUM. I1oCKoIbKY
nBa HyJ1s nuddepenumana [puma o mepecTaBiasioT-
Cs1 MHBOJTIOLIMEN P, KaXasl mapa He3aMKHYTBIX CBSI-
30K 00pa3yeT aOCOJIIOTHHIN LUK, UHTErpaa OT () 110
KOTOpoMy paBeH Hymwo. CaBurasi omuH W3 HYyJIEH
BIIOJIb HaIpaBjeHUs 6, MOXXHO YMEHbBIIUTh OTHOCH-
TeJIbHbIE TIEPUOALI, TIOJIYYUB Mapy CEIJIOBBIX CBSI30K
(OBITH MOXET, HE OHY) C KOHIIAMU B pa3IUIHbIX HY-
JIIX, TaKylo, 4YTO IJTMHA 00pa30BaHHOTO UMM LIMKJIA Y
CKOJIb YTOIHO Majia. TaKylo MOBEpXHOCTh MOXHO ITO-
JIYYUTh TIJIaMOMHIOM M3 IIOBEPXHOCTU, pE3yabTaT
HOpMaJIM3allu KOTOPOM SIBJISIETCSI MOBEPXHOCTHIO
MeHbllero pona. Ilo ¢gopmyne Pumana—IypBuia,
IBa HyJIs 1-¢opMbI (0 COeAUHEHBI B HAaIlpaBjieHUU O
JIMOO ABYMSI CEMJIOBBIMM CBSI3KaMU OIMHAKOBO JIJTU -
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HBI, 00pa3yIOIINMA OTUH aOCOMIOTHBINA IIUKII, JINOO
YEThIPbMSI CEIJIOBBIMU CBSI3KaMU OAWHAKOBOM V-
HBI, pa30MTHIMHU Ha JBa P-WHBAPMAHTHBIX a0COJIOT-
HBIX IIUKJIa. B mepBoM ciydae pe3ynbTaToM BBIPOXK-
IeHUS SIBJISIETCS TIOBEPXHOCTh U3 cTpata H(6), eciu
a0COJIIOTHBIM LIMKJI HE pas3feisiolinii, U mapa Iio-
BepXHOCTEM u3 cTtpara H(2), eciiu OH pa3aesioInii.
Bo BTOpOM cCilyyae MBI ITOIydyaeM ITOBEPXHOCTb U3
ctpara H(1,1).

Jlemma 4. [Togepxnocms (X, ) uz aoxyca QE(4,4)
npu 0anHom 3HaveHuu D MOXMCHO noayuums NAAMOUH-
20M MONBKO U3 0COObIX NOBEPXHOCHEIL, PE3YAbINam HOP-

manusayuu Komopuix npunadnexcum aoxycam QFE (6)
unu QE(1,1), aubo obpazosarn napoii nogepxnocmelii 6
QFE,H(2).

Jokazameavscmeo. uBomonus Ilpuma Ha puma-
HOBOM IMOBEPXHOCTU IIPOAOJIKAETCS IT0 HEeIpephIB-
HocTH 10 nHBomonu [IpruMma Ha MOBEpXHOCTSIX, TTO-
JIy4eHHBIX U3 Hee ciBUToM. [ToaToMy Ha Kaxkmoii mo-
BEPXHOCTH, SIBJISTIONIEICS pe3yJbTaTOM ILUIaMOMHTa
0c000iIf ppMaHOBOM ToBepxHOCTH [IpnMa, 3apukcn-
poBaHa rojioMopdHas nHpoJrouus. I1pu mramMouHre
MOBEPXHOCTHU U3 cTpara H(6) ocobast TouKa pa3ayBa-
eTCsI B a0COJIIOTHBIN UK/ MHBAapUAHTHBIM OTHOCH-
TEJIbHO AEHCTBUM WHBOJIOLMUU, TIpUYeM 3HAYEHUSI
OCTAJIbLHBIX a0COJIIOTHBIX TEPUOAOB HE MEHSIIOTCS.
IMoatomy, ecmu 1-cbopma Ha mpoaedopMUPOBAHHOM

TTOBEPXHOCTH JIEXKUT B {2 (X ), To M npenenbHas 1-dop-
Ma Ha moBepxHocTu B H(6) 3amaer Touky B QE,(6).
IIpu aTOM, MO MOCTPOEHUIO, TOUYKA TJIaMOUHra —
€IWHCTBEHHAasl HEeMNOABMXHasi TOYKa WHBOJIIOLUU
ITpuma. Ins ctpata H(1,1) aHaiormyHOE paccykiae-
HUe MOKa3bIBaeT, YTO BO3MyIllaeMasi ocobasi TToBepX-
HOCTb JiexXuT B QF,(1,1). B ciyuae paznenstoiueit
METJIU Y aHAIOTUYHOE BBIYUCICHUE MOKA3bIBAET, YTO
MJIaMOWHT TPUMEHSIETCSI K 0CO00il MOBEPXHOCTH,
00pa30BaHHON CKJIEMKON MO OAHOM TOYKE NBYX DK-

. 2
3eMIUISIPOB OJHOM noBepxHOCTU U3 QFE [ (2),D = d°.
3nech TOYKa IJIaMOMHIA 3TO €IMHCTBEHHBIN HOJb
muddepeHIMaia Ha Kax 10 Ko1K,

Ha IIPpOCTPAaHCTBE Hg OIpe€acjJacHO €CCTECCTBCHHOC

JIECTBUE TPYMIIbI GL; (R), Bo3HmKaro1Iee Kak 0600-
IIeHMEe ee ASHCTBUS Ha IMPOCTPAHCTBE IUIOCKMX TO-

pos GL,(R)/SL,(R) [8]. Ctpati H ¢(K) MHBapuaHT-
Hbl OTHOCUTEJIbHO 3TOTo AeicTBus. Kaxaas koMmno-
HEHTa CBSI3BHOCTM Jokyca Ilpuma mnpencrasiseT
co0oi1 abMHHO-UHBapUaHTHBIN opoudonn. ApunHo-
UHBAPUAHMHBIM 0pOUgoadom HA3BIBACTCS 3aMKHYTOE
CBSI3HOE TTOIMHOXeCTBO M < H(K), siBistiolieecst 00-
pazoM Kakoro-to opougonna Yt npu coGCTBEHHOM
UMMEPCHU f, TAKOIA, UTO JIJIsl JTII0OOI TOUKM x € )¢ Haii-
JIeTC OTKpBITass OKpecTHOCTh U(x), Takas, 4TO
okpecTHOCTb f(U) Touku f(x) 3amaercsd OOHOPOI-
HbIMM JIMHEHHBIMU YpPaBHEHUSIMU B KOOpAMHATaX
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nepruonoB. AQPWHHO-WHBApMaHTHBIE OpPOMQOIIEI
WHBAapUAHTBl OTHOCUTEIbHO ACUCTBUS  TPYIIIbI

GLS(R) na H ¢ [11]. Onepanuist ritaMOuHTa ISl TOYEK
sokycoB [IpuMa, B caydae Korma TOYKW TTaMOMHTA
HETIOABIDKHBIE TOYKWA WHBOJIONNU MWW HyIH TuUd-
dbepennmana, 3KBUBaprMaHTHA OTHOCHUTEIBHO HEii-

CTBUS TPYNIIbI GL;([R{). 31ech 3KBUBapUAHTHOCTh
O3HayaeT, 4YTO JeMCTBME DBJIeMeHTa g TMepeBOAUT
OKPECTHOCTb, KOTOPYIO MOXHO MOJYYUTh P TIaM-
OUWHre B pa3HbIX HAlpaBJIEHUSX U3 TOYKU X, B
OKPECTHOCTbh, MOJYYEHHYIO TIAaMOMHIOM U3 TOYKU
gX', tne X' — pesyabTaT HopMajau3auuu X .

OHaoMopdusM U3 Kojbla R >~ O, MOXHO IPEa-
CTaBUTh KaK LIEJOYUCIIEHHBIN Oreparop, AeUCTBYIO-
1T Ha BEKTOpaX, COCTAaBJICHHBIX M3 aOCOIIOTHBIX
IIEPUOAOB (® I10 LIMKJIAM, HEYETHBIM OTHOCUTEIBHO
naBomounu [Ipuma. YciaoBue Toro, 4ro o SIBISIETCS
cobcTtBeHHBIM anddepenuntaom [lpuma, sxkBuBa-
JIEHTHO TOMY, YTO JaHHBI BEKTOP aOCOJIIOTHBIX Ie-
PUOJOB SIBJISIETCSI COOCTBEHHBIM JIJISI COOTBETCTBYIO-
IIETO omeparopa C COOCTBEHHBLIM 3HAYEHHEM U3

KojbLa Op.

Jlemma 5. B cayuae dannoeo 3nauenus D # a’z, 10-
xyc QFE;(4,4) He codepicum nogepxHocmu, KOmopyio
MOJNCHO NOAYUUMb NAAMOUHEOM U3 0COObIX NOBEPXHO-
cmeil, pe3y1bmam HOPpMAAu3auuyu KoOmopsix npuHaose-
acum aokycam QFEp(1,1).

JHokazameavcmeo. NnHBomolusa Ilpuma Ha 1i0-
BepxHocTU B QF(1,1), B OT/IMYME OT MHBOJIOLMU B
QF,(4,4), He MeHsIET MecTaMU HyJ U tuddepeHna-
Jga. TInaMOMHT MO KOHCTPYKWUU OCYIIECTBISIETCS B
0co00i1 TOYKe KPUBOI, Ubs HOpMaJIU3ALUS JIEXKUT
QF,(1,1), npu 5ToM 00a HyJIsI BOZHUKAIOT B TOUKAX
Hopam3ulu. [103ToMy 1Mo KOHCTPYKUMU TIJIaMOWH-
ra, €CJIY Ha TIOJIy4eHHOU moBepXHOCTU B H (4,4) ecTh
WHBOJIIOLMS, TIEpECTaBsIONIasi HyJiu, TO U TTOBEPX-
HOCTb B QF(1,1) uMeeT B OMONHEHUE K UHBOJIIO-
uu [IpuMa cuMMETpUIO BTOPOTO NOpsAKa S, Mepe-
crapjsitonlyro ABa Hyias. Ha mnoBepxHoctM U3
QF,(1,1) uHBOMIOUUST § CYLIECTBYET TOJBKO MPU
YCJI0BUHU, YTO aOCOJIIOTHBIE MEPUO/bl TTOTIAPHO PaB-

Hbl. Ho 510 03Hauaer, uto aeiictBueM GL,(R), Mox-
HO MOJYYUTb TOBEPXHOCTb U3 TOTO XK€ JIOKyca, CO
3HaueHueM TepuonoB B Z @ Z[i] [2]. CrnenoBarenb-
HO, TaK KakK ollepaTop SHIoMOpdU3Ma UMeeT 1ieIble
K03 GUITMEHTHI, COOCTBEHHOE 3HaUECHUE IJIST BEKTO-
pa MepuomoOB TakKke I1IeJloe, HO OHO TNPUHAIICKUT

2
kosblly O, 3HauuT D = d°. CrnenoBaTeyibHO, MpPU

2 2
D # d° Takux Touek HeT. B cayuae, ecnu D =d°,

o +
neiicteueM GL; (R) mobyio moBepxHOCTh B QFE [ (4,4)
MOXHO TTIEPEBECTH B IOBEPXHOCTbD, Y€l BEKTOP IepU-
OJIOB LIEJIOYUCIIEHHBINA.
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2
Hnsa D #d” mobyto nosepxHocTb B QFE,(4,4)
MOXHO M30IEepUOANYECKU IIpoacdOpMUpPOBaTh B
MOBEPXHOCTD, ITOJIYIEHHYIO MIaMOMHTIOM U3 ITOBEPX-

HocTu B QF (,(6) WM U3 IBYX 9K3€MIUISIPOB TTOBEPX-

HocTU B QQF ) (2). Besikast mOBEpXHOCTb, TOAYYEHHAs
IUIAMOMHIOM U3 IBYX 5K3EMIUISIPOB OLHOI MOBEPX-

Hoctu B QFE,(2), cBjI3aHa HENPEPBIBHBIM IIyTEM
BHYTPM CTpaTa ¢ IIOBEPXHOCTHIO, ITOJIYYCHHOM IIaM-

ouHrom u3 QF,(6). Takue rmyTn 3amaroTcsl CABUTOM

OOHOTO U3 HyJei BIOJb MOAXONSIIE HepasIesio-

e KpMBOI Ha MoBepXHOCTH. Hanmmuue Takoii Kpn-

BOIl cienyeT M3 KJacCUGUKALMU TTOBEPXHOCTE B
2

QFE,22),D #d" [9].

Hao6opot, kaxnyio mnoBepxHOCTb U3 QF,(6)
MOXHO M30TIEPUOINYECKN TIpoaedopMHUpoBaTh B

MOBEPXHOCTb U3 QF [ (4,4).

HOCKOJ'ILKy YCIOBHUE M3ONECPUOANIHOCTHN HE 3a-
BUCUT OT OTHOCHUTCJIbHbLIX II€PMUOIOB, TJIaMOMHT
MO2KHO OCYIICCTBJIATL B JI000M HaIrrpaBJICHUN. MHo-

KecTBO noBepxHocTeil B QE,(4,4), KOTOpbIE MOXHO

MOJYYUTh TIAMOUHIOM TOYKU U3 QFE,(6), TMHEiHO
CBSI3HO IO KOHCTpyKUMMU. OTcioga BBITEKAET, UYTO
MHOXECTBO a(PMHHO-WUHBApHUaHTHIX OpOUdOJIIOB B

QFE,4,4) s D #d ? HAXOUTCS BO B3aMHO-OIHO-
3HAYHOM COOTBETCTBMM C MHOXECTBOM TaKHUX OpOU-
dbonnos B QF,(6). [Tockonbky ctpat QE ,(6) cBI3eH
nHe nyct st D # 9,4 (em. [6]), ctpar QE [ (4,4) Tak-
e cBszen i D # d°. Hnsa D = a’z, D > 9, Bcakag
MOBEPXHOCTb, MOJYyYEeHHAas MJ1aMOUHIOM U3 TTOBEPX-
HocTU B Q FE [ (1,1) nay aAByX 9K3eMIUISIPOB ONHOM NO-

BepXHOCTU B QL E)(2), cBA3aHa HENPEPBIBHBIM IIyTEM
BHYTPH CTpaTa C MOBEPXHOCTBIO, MOJIYYECHHOM MJ1aM-

ouHrom n3 QF,(6). Takue mmyTn 3amaroTcsl CABUTOM
OQHOTO U3 HYyJei BIOJb MOAXOMSIE HepasIensio-
e KpUBOI Ha MoBepXHOCTH. Hammuaue Takoii Kpn-
BOIl cieayeT W3 KiacCU(PUKALMU MMOBEPXHOCTEH B
QE(1,1),QE,(2),D = d*[9].

Hnast D=9 umeem QFy(6) = &, mo3TOMY NOBEPX-

HOCTb U3 ) Fy(4,4) MOXET OBITh MOJTy4YeHA TIIaMOWH-
TOM TOJIBKO U3 ABYX 9K3eMIUISIPOB OMHOM MTOBEPXHO-

ctn B QFEy(2) nnu n3 nosepxHocTn B QFEy(1,1). U3

Knaccudukanum nopepxHocteit B QEy(1,1),QE(2)
BBITEKAET HAJIMYKE HENPEPBIBHOTO ITyTU MEXIY IO-
BEPXHOCTSIMM 3TUX JIBYX TUITOB, 3aaBa€MOI0 U30Ie-
PUOINYECKUMMU CIBUTAMU.

B cBoto ouepenn, st D = 4 umeem QE,(6) =
=QF,(2) = J, mo3TOMy OBEPXHOCTh MOXET OBITh
MojlyyeHa TOJbKO U3 mnoBepxHoctu B QFE,(1,1).
Crparsr QFy(1,1),QE,(1,1) cBA3HBI U HEMyCTHI [9].
Jlokycw IMpuma QE;(1,1),QFE,(2), QEp(6) mycTs
o D < 4,16, 9]. Jloka3aTeabCTBO 3aKOHYCHO.
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ABtop 6narogaput 3. Jlanno u C.K. JIaHno 3a 1ieHHBIS
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