TS AR,
METPUKA OJJHOPOJHOrO
N30TPOMHOIO NMPOCTPAHCTBA

TouHblit MaTeMaTHYECKUH BbIBOJ METPUKH (KBaZipaTa 3J1eMeHTa pac-
CTOSIHUS) JJIS OMHODOAHBIX U30TPOIMHBIX NPOCTPAHCTB Pa3IMYHO pas-
MEPHOCTY MOXKHO HAWTH B PYKOBOACTBaxX IO reoMeTpuu (Hanpumep,
B. A. ly6posus, C. I1. HoBukos, A. T. @omenko «CoBpeMeHHasi reoMeT-
pusi», M.: Hayxa, 1986) vy nis1 3-mepHOro npocTpancTBa — B MOHOTpa-
¢dun C. Beiinbepra «I'paBuTanius 1 KOCMOJIOTHsI». 3€CH MBI TIPUBELEM
HarJISIAHBIN BHIBOZ, OCHOBBIBASICh Ha UJIe€ «BJIOXKEHHS» N-MEPHOTO IIPO-
CTPaHCTBa B IPOCTPAHCTBO Pa3MEPHOCTH Ha €AMHUILY BbILIE.

Paccmotpum 4-mepuyio chepy panuyca A. Toraa TpexmepHast «Io-
BEPXHQCTb» 3TOM chepbl GyneT mpeacTaBasiTh cO60H TPeXMEPHOE Mpo-
CTPaHCTBO [TOCTOSIHHOM MOJIOXKUTEJIbHON KPUBU3HBI. Y paBHEHYUE 4-MePHOH
cdepsl 3anMChIBAETCS B BUAE:

z} + 23+ 23 + 25 = A%,
DJIeMEHT PacCTOSHUS B 4-MEPHOM NMPOCTPAHCTBE PaBeH:
di? = dz? + dz2 + dz? + dx2 .

Yrolbl mepeiTH K 3JIEMEHTY PACCTOSIHMS Ha NIOBEPXHOCTH Cepbl, UC-
KJIFOYMM U3 3TOTO BHIPAKEHUS JIHIIHIOS KOODAMHATY (CKaXKeM, T4)

4——\/1‘12 1—23 -3, (E1)
aubdepeHIan KOTOPOil eCTh

(z1dz1 + z2dT2 + T3dZ3)
T4 )

dzg = — (E2)

BBeneM B TpexMepHOM NDOCTPAHCTBE Z1,Z2,T3, OMUCHIBAIOIIEM <«IO-
BEPXHOCTb» 4-MePHOI cepbl, 06bIYHbIE ChHEPUIECKUE KOODAUHATHI T, 8, ¢:

2 2 2 2
r =:I:1+:1:2+.’E3
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_ (z1dzy + zodzo + :L'3dx3)2

2

dr = (E3)
W3 cpaBuenus (E.1), (E.2) u (E.3) Haxonum:

29,2
9  Tdr
d:l:4 = —A2 — 7‘2 .
Torna ans snementa dl? Ha IOBEPXHOCTHU 4-MepHOIA chepbl MOTyaeM:
r2dr?
di? =dm§+dx§+dx§+w.

Tak kak B 3-MepHbIX chepryecKUX KOOpAUHATAX
dz? + dr? + dz? = dr? + r¥(sin® 0 d¢? + d6?),

OKOHYATeJbHO BBIBOAMM METDUKY IPOCTPAHCTBA IIOJIOXUTEIbHOH IO-
CTOSTHHO¥ KpHBU3HBI

dr?

2
al” = 1-1r2/A2

+ r%(sin® 9 dgp® + db?). (E4)
3aMeHoit KoopayuHat r = A sin x 3Ty METPUKY MOXHO NTPUBECTH K IKBH-
BaJICHTHOMY BULY

di? = A%[dx? + sin?® x(sin? 0 d¢? + d6?)]. (E.5)

70 BbIpa’keHUE HATJISALHO MIOKA3bIBAET, YTO IPOCTPAHCTBEHHAS KPHBH3-
Ha, Onpezie/isieMasi KaK KBaJpaT paauyca chepsbl, KacaTeJbHOM B JaHHOM
TOYKE TIOBEPXHOCTH, B CJydae 4-MepPHOTrO NMPOCTPAHCTBA C NOCTOSHHOM
TI0JI0XKUTETbHON KPUBHM3HOI €CTh BeTMYMHA, 06paTHAs KBafpaTy paauy-
ca 4-mepHoit cohepsr: k = 1/A2,

MeTpuKy NpOCTpaHCTBa OTPHMIATENbHOM MOCTOSHHON KPMBHM3HbI
(npoctpancTBo JI06a4€BCKOr0) MOXKHO MOIYYHTh, IPOIENAB CELYIOIIEe
npeo6pasosanue: A — iA, Torga A2 — —A?, sin — shu
2 dr? 212 2 2 277,21 ch2u(ain2 2 2
dl* = ————+r°(sin”® § dp*+db6*) = A*[dx*+sh”x(sin* 6 dp*+d6*)].
‘ 1+41r2/A2?

[ (E.6)
$IB TIOC/IeIHEM PAaBEHCTBE MbI ClleJIa/Ii 3aMeHY TepeMeHHbIX 1 = Ashy).
TpocTpaHCTBEHHAs! KDUBHM3HA €CTh BEIMYNHA, 00paTHast KBAAPaTy paju-
yca 4-mepHoit nceBnocdepst: k = —1/A2.



