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YIK 530.12
PABHTALLHOHHLIE CHETYAIAPHOCTH THNA KAYC‘THK

I. A. Capnanawsuan, 3. T. Tumousenxo \

(kagpedpa reoperuveckod ususu )

Onucwisaercs HOBL TH rpaBHTAUHOHHMX CHHIYASPHOCTEH, mpeacTaBARIOWMX CoGoit
KayCTHKH OPOCTPAHCTBEHHO-BPEMEHHBIX CAOEHHH,

Onucanke rpasuTauKonusx CHHTyAspHOCTell Kak ocoGexHocTedl n
MEHHBIX caoedtd [1—3] nossonser 8 orauuse or APYTHX MeT0f0B

STHX CHHIyASpHOCTeH. B fautoi paGore PacCMaTpHBAITCA KaycTHKH NPoCTpaKcTBeHHo Bpe-
MEHHBIX CJOCHHA, :

Hueer mecto guarpavma

mmm+?m
S0, 1)>S0(3)

PELYKIUIH CTPYKTYPHOR rpynnut KacaTessWoro paccdoenus T(XY) wan raagkim opueiry-
PYEMBIM NapaKOMNAKTHBIM MHOrOOGpz3uem X, AonyCKAOWKM rPAaBHTALHOHHOE TI0Je g Kak
[100asbHoe ceyente paccioenns ICCBLOCBKAMAOBHIX  GuAHEHHBX dOPM B KacaTedbiihix
fipoctpatictsax k A*. B cuay stoi guarpammu sesixoe [PaBHTAUHOHHOE N0 HA MHOTO0G-
pasid X* ompereaser HexoTopoe raaakoe OHEHTHPYEMOE  NIPOCTPAHCTBEHHO-BPeMeHHoe
pacipeneiesise F 3-MepHbix NPOCTPAHCTBEHHONOLOGHBIX (oTHoCHTebHO  g)  rHmepnocko-
CTeii KacateabHhX mpoctpaticts k X 3anapaemoe ypastienuem h°(F)=0, rae h'=h dx—
TeTpantas gopma noas g. Opario, scakoe 3-MepHoe raazkoe OpHeHTHpyemoe pacnpese-
Jetne Ha X* sApasercs NIPOCTPAHCTIBEHHO-BPEMERHBIM OTHOCHTEbHO HEKOTOPOro rpaskTauy-
OHHoro noas [2, 3.

Pacnpereneine F nasmipaercs HHTErDHPYEMHIM (C0€HHEM), ecan ero Mpo3BoAALas
(hopma h° yaosretsopsier ypasseiio WAdR*=0. B 3t0M cayuae MHorooGpasue X! pac-
CAAHBAETCA HA 3-MeHBe NPOCTPAHCTBEHHONOAOGlLe THIEPNOBEPXHOCTH TAKHE, YTO CAOH
pacupeiesenis F ABAAIOTCA KacaTeAbHHMK MPOCTPAHCTBAMH K 3THM rHNIEPNOBEPXHOCTAY,
[Tpoctpasicra=utio-spesentioe caoenme cuntaercs MPHYHHHEIM, eca h’=Ndf, rae N u f—
BellecTaentbe QyHKuHK Ha X* Takwe, yro N0 u df+0 sciony na X*.

Cooteercraue Mekay rpasHTamHOHHEMH moAfMy H TIDOCTPANCTBEHHO-BPEMEHHEMH pac-
fpeneeHHaMH Ha MHoroo6pasnu X! nossoaser omuchzats TPABHTAIHONNEE CHHIYASIPHOCTH
Kak OcOGEHHOCTH TaKHX pacmpegeneiui, [Tockoabky Besikoe peryaspioe rPaBHTaLHOHHOR
flofe NOKaJbHO NOMYCKAET NPHYKHKOE c/OeRHe, 0cobeiHOCTH pacnpesejenuit MoxHO onu-
ChiBaTh Kak OCOGEHHOCTH MPHYHHHMX CAOeHHH B TEPMHHAX  TPOMIBOANULHX  DynKIHik |,
Buigeasiores Asa tHna takux ocoSeimocted,

l. [Tpoussonsuas dynkums | OANO3UadKa, Ho obaanaer KpuTH' kot TOuKOM, rie
df=0. Ona nopoxaaer XeQaHIepoBeKyio cTpykTypy (cunryaspuoe caoe e noBepxHocTed

POCTPaHCTBeHHO-Bpe-
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yposia [ na X% KOTOphle MEHSIOT CBOIO TOMOJOTHEK) HPH NPOXOMNAEHHI M PE3 KDHTHHSCKYIO
TOuRy yHkunu f.

2. ©yukunsa [ mHorosnauyna. B oGaacTtH, rae oHa onnosHauna, (GyHxius | nopomaact
cjoenile, KOTOpOE, OAHAKO, pa3pymiaeTcsd B TOUYKax Be1B.1CHHSHA f, rae cro cJaol HaYHHAKOT
ApYr ¢ ApyroM mnepecekaTbesi. YToOn 3TO ONHCATB, MOXKHO NOJHATH cjocide F B TOTajb-
HOE NPOCTPAHCTBO KOKacaTeAabHoro paccaoenus tl7*(XY), Tam ero npoiodmuts H HOTOM
cnpockTupoBaTh o6paTtHo Ha 6asy X% Ocobennoctsim F Oyayt oTBeuaih ocobeiiilocTh 3ToR
NPOEKIHH, KOTOPHIE NPEeACTaBAsIOT CO00H TOYKH KaYCTHKH.

B Tecpuu rpaBHTauHH (N0 aHAJOrCHH C FeOMETPHUYECKON ONTHKON) KaycTukofi oOBIYHO
Ha3LIBAIOT TeOMEeTPHYECKOe MecTO (POKaNbHHIX MJAH CONpsiKeHHbIX Touck [4, 5]. Mwm  cae-
ayem GoJaee obuemy onpelesIeHHIO KayCTHK Kak OcoOGeHHOCTel JarpaHXepux oTobpakenui
[6]. Besikas Takas kaycTHKa JOKanbHO (B TEPMHHAX DOCTKOB) MOXeT OITL NpHBEAEHa K
caenyioueil KaHOHHYeCKOA KOHCTPYKIIHH.

PaccmoTpum npocTpancTBO R2?™ ¢ KoopauHatamu (x*, P,), 1-dopmy a=P,dx* Ha
R?" n n-mephoe mogmuHoroobpasue NcR?" takoe, yto da|y=0. Ono Haswpaercs aarpas-
JEBLIM TOAMHOroo6paszHeM H MOXKeT ObITh 3a4aHO TNOCPEACTBOM NPOH3BOAAEd GYHKUHH
S(x*, P;) or n nepemennux {x*, P; i/, jlJ}, rae (I, J) — HekoTopoe pa3bHeHHE MHO-
xectBa (1,...,7), H onpenensercs COOTHOIEHHAMH

xi=—3S|3P;, Py=0aS]ox.

TMyecrs 7 : {x*, Pu}>{x*} — npoekuus R?"™ na R™. Byayuu CyxeHHOH Ha Jarpalixeso MHO-
roobpasue:

nix @ (x%, Pj)—(x!, xi=—0aS/[dP;),

oOHa Ha3blBaeTcH JarpaHikesBniM oTobparkeHHeM, a MHOXeCTBO ee OcoOHX Touexk (rae mart-
puua 0°S/dP;0P; BEHpOXKAEHAa) — KayCTHKOMN.

Ilycts f— npoussoasman ¢GyHKuHs caoeduss F ua X. Onpenenum BiOKeHHE
v {#>{x*, Pu=0f/dx"}

mHoroo6pasuss X B TorairbHoe mpoctpancTBo tl T*(X). Ero o6pa3 siBasieTcs JarpaHXeBHM
nogmuoroo6Gpaswem tl1T*(X), HanenenHoIM HHAYHHPOBaHHWM choeHueM F/=x*yx\,F, rae
Aiycx) : Y(X)=>X — narpanmxeBo otobpaxenne. O6parno, nycrb Nctl T#(X) — narpanxe-
BO noamHorooGpasue ¢ npoussoasiuied ¢ynsxknuedt S(xf, P;). OGo3anauum F’ caoeHue no-
BepxHocTedi YpoBHSA (YHKUHH

F(x*, P))=5—P;05/0P;

Ha N. O6pas my(F’) cnoenns F’ npu JarpaHxkKeBOM OTOGpaXKeHHH 7Ty 06pasyer HEKOoTo-
pyio CTpyKTypy Ha X, KoTOopas SBJAsieTCcs cJOeHHeM ¢ Npou3Boasmed dyskuueil f[(x*)=
=j"(xf, P;(x*, x7)) na obaacTu, rae 7y He HMeeT ocobeHHocTel. ITO choeHne pazpyv-
waeTcs B TOYKAX KAaYCTHKH oToOpaewus iy, rae qyvukuuum P;(x!, x/) n f(x*) craHoBsTcs
MHOro3HausumMH. MapecTHa kinaccudHKauus yeTORYMBHIX KaycTHK Ag—s. Dys Ha 4-mepuow
MHOTOOOpa3HH.

I'paBHTaUHOHHBIE CHHTYJASDHOCTH THNA KAYCTHK HMEIOT CJELYIOUIYI0 OTAHUHTEIBIVIO
ocoGennocTth. CymecTBYyIOT 0o6aacTH, rae nepecekaloTcs He Oauxaimue, a, Haobopor, oT-
AaNeHHBe MO 3HAYEHHSAM | cJoH ciaoeHHs. Ilo3TOMy NpoCTPpaHCTBEHHO-BPEMEHHOE CJOEHHE,
a CcAeN0BATENbHO, H IPaBHTALHOHHOE MNoJie B TakKOH o6aacTH MOryr OHTb JOKaJbHO MNpPO-
HOJKeHB 33 TOYKH KaycTHKH. IlpuBenem caenymoounii npumep.

Ilycts f(u, v) — no onpeanenenHHio GyHKHHS Ha R?, ylOBJeTBOpPHIOMAS YypaBiiedHio
f*—8uf—2v=0. I1a PyHKUHA ONHO3HaYHA:

f+ - IU = (Uz_ua)lmlu.'s e [L._(Uz_us)l/?]l/a

B obaacta U= (u, v:0v?>u®) u TpexaHayHa:

fo.1.o=2u'"? cos (%(q:—;-%m)), @ =arccos(vu—2/2), n=0,1, 2

B ToukKax v2<ud Ilycte F — cacenne [y (u, v)=c=const Ha UcR2 Ero caou F. npea-
cTaBanlT cobofi npsMble AHHHH 2v=c—3cu. I710 caoeHne obpasyer KayCcTHEY B TOUKax
v?=y® perBieHHs OGYHKUHH f, Tak uyto u=v=0— TOuKa KaycTHKH THna Aj; 2 v*=u==0—
TOYKH KaycTHkH ThHna As;. Caon F., ¢>&>0 moryr OGHTb NPOAOJNKEHH 3a JHHHK KayCTHKH
v=u3%? gak caou caoeHusi fo(u, v)=const B obnacts 0<v<u?? Ho ouu HzuHRaOT Nepe-
ceKaThcA Mexny cobol, koraa ©v<0, xora OGJaHXXaHIIHe APYr K APYry CJOH TepecexkaioTcH
TOJBKO BOAH3H JHHHH KaycTHKH v=—u*2 B TO Xe Bpema caou F.>p Hayuialor nepece-
KaTbeA caosiMu Fo<p yXK€ Ha JHHHH KayCTHKH v=u’2
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L ipumep CHUIYJSIPHOCTH ¢ KayCTHKOM yKasanlOro puiule THNa N3eT rpaBHTauHOlHAN
P Bodua (H°=Nd(f4++x2))

ds* = 2dxdu + [~ o—(f, .u — 1)?] du®— du?— (dx?)2.
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