| TPeXMeprle peLleTKM.

8.1. Tpexwepuas pemieTka. Hagajxo pasBUTHIO COBPEMEHHEIX npejcTaBAeHIH
0 CHMMETPHH HPOCTPAHCTBEHHOH CTPYRTYPEL KpHCTAL10B OBII0 HOTOKEHO pabo-
raMi (hpaHIyBCROTO kpucraaaorpaga A. Bpase, gotopuit B 1848 r. yerano-
i Hatmuge 14 THOOB TpeXMePHO-IepHOJNIECKIX pemeToK, HA3BAHHEIX ero
mvemes. JL. 3omke B 1879 T., omEpasch Ha PadoTH K. Ropnama (1869), omucai
TpPYONE JBUKeHHH, T. €. IPOCTPAHCTBEHHbE IPYIIE IepBOro poaa. Ilommsii
BHBOJ NPOCTPAHCTBEHHBIX IPYII grr cnenan E. C. DegoposriM i 3aBepiler M
p 1890 r., U He3ABHCHMO OT HETro, JHIIb HEMHOTO IIOSHY, HEeMeI[KEM MaTeMaTHKOM
A. IMendaucom. B xofie mepemicKi Mepopos 1 [Mendanc 0KOHIATEABHO YTOT-
o omucamme BeeX 230 MPOCTPAHCTBERHHIX TPYIML.

Mepoposekne Tpymis @ = G2 — 510 rpymus NpeodpasoBAHIA B cebs Tpex-
MEPHOTO OJHODOJHOT0 JHCKPETHOr0 OpPOCTPAHCTBA, OHN OMHCHBAIOT ATOMHYIO
CTPYKTYPY KPHCTAJIOB. Venopue OJHOPOJHOCTH H JUCKDETHOCTH # ONPe/eIAeT
roT (pakT, UTO BCe OHM TpexMepHO-IepHO/IIIeCKue @ ) T, a 3HAUAT, H BCE
kpHcTazIorpafuseckme — ¢ OCAME ammp 1, 2, 3, 4, 6-ro mopsaKos (fanee
Gymem BMecTo I's IMHCaTh HPOCTO 7).

TpancasmuoRHas HOATPYINA T deopoBeKoil TPyIIs @ ompefeieIcd TpeMA
HeKOMIVIAHAPHEIME (H IOHapHO HEKOLTHHEAPHHME) 0a3MCHEMI BEKTOpaMH

d;, dq, 33:
t = pja, + Py + Psdsy. Pv Pu P3 = 0, =1, £2.. (91)

['pynnoBsM JefCTBHEM B T gpasercst BeKTOPHOE Cao7Kerue 00X 1: t, +t, =



['pynnoBsM jeiicTBEEM B T apasercs BeKTOpHOE CIOKeHHe JoOnX 111y -~ 1p =
=ty = T. Berrop, COOTBETCTBYIONHIl eMUHUYHON OmIepanun rpymiisl, obozHa-
qaerca gepes 0, omepamus, oGpaTHas KaRAOMY t,— gepes —t. [pymma Tpamc-
annii — OecKoHeYHaHA, aGezepa, METPHUECKH OHA XapaKTePH3YeTCH TPOMKOMH
GasHCHEIX BEKTOPOB. TpOHKa BEKTOPOE Ay, a,, ag ABIAETCA OCHOBHOM (ﬁaaucﬁoﬁ),
ecam 100af TPAHCIAIAA PeIeTKH b MOKeT GBiTh mpejicTaBIeHa YpaBHEHHEM (91)
¢ TOMOIIBIO STAX BEeKTOPOB. B 7acTHOCTH, 32 OCHOBHYIO MOJKHO IPUHATH TPOHKY
kpaTvailiuX HeKOMIIaHAPHBIX JPYT apyry Bekrtopos. Beckomeumas JHCKpeT-
HAaf COBOKYIHOCTh BCeX TOYEK (y3moB) X', BHIBOTUMBIX H3 JaHHOIl TOYKH X Ome-
pammeit x +t=x/, obpasyeT TeOMETPUYECKMil WHBAPHAHT TPy T — upo-
CTPAaHCTBEHHYIO PEMeTKY. Ilapanaeaenumes, [OCTPOSHHBI Ha @y, Ay A3, HA3MC
paeTCA 2IEMEHTAPHKIM Hapajleliemime10M (puc. 86).

HieMeHTAPHBLI Napaiierenuien, TOCTPOGHHLI HA OCHOBHOIH TPOilKe BEKTO-
pOB, BCErjla ABIAETCA IYCTHIM ILIH, KR roBOPAT, TPUMATHBHEM — BHYTPH HETO
HeT JIONOJHATENABHBIX Y8J0B pemeTRH (ep. puc. 79). AHAJIOrHIHO IBYMEPHOMY
cayaamo (puc. 75) TpOHRY OCHOBHRIX BeKTOPOB, & 3HAYHT U npUMHTHBHEI Tapad-
genenpmen, MOKHO BHOpaTh OecuHCICHHBIM sHosecTBoM cmocobos (pue. 86).
OfBesbl BCeX OCHOBHEIX HapajiielenunesoB OJHHAROBLL. HecmoTpsi HA TO 4TO E
JaEEOil PENeTKe MBI MOJKeM IO0-PasHOMY BHOpaTh OCHOBHEI® TPOHKH BEKTOPOB,
Bee OHH ONECHBAIOT METPHYECKH OHY H TY KO TPAHCJAAIAOHHYIO TPYIIY.

BsmecTe ¢ TeM B pemeTke CYMECTBYeT fecKOHETHOe MHOKeCTBO HEeNpPUMHTHE
WX INapajiielelunesos, COAepP/RaMiX Ha pe6pax, mam (u) Ha TPaHAX, WIH (u
B oOBesMe Y3, NpHHAJJIERANHE INPHMATABHOI PeIeTKe (pme. 76, nByMepHLI
npuvep). Mx pebpamm sABIAIOTCA Tpu A00Be HEKOMIIaHADHEE TpaHCIATHI
ty, t,, t3 H3 BCEro MHOKECTBA (91). O6peME TaRHX napaJijaejaenunefos KpaTHi
obbemy ocEopgoro. flcmo, 9T0 BCe IPYIIIE T' = {t,, ty, t3} ABAANTCA HOATPYI
payu T= {a,, 8, A}, BO0 pemerxa, peiBefensasg rpynmoit 7', me MOKphIBae
peex Val10B TAKOBOH A T. A6crpaktao Bee I” uzomopusl Memray c00oif,
T, 1. e rpymma T B afCTpPaKTHOM CMBICTE, eHHCTBEHHAM.



8.4. Fomomopdmam HPOCTPAHCTBEHHBIX M TOYEHUHBIX TPYMIL. DOSHAMEA B FPU
CTpaHCTBE JI0OYI0 ACHMMETPHIHYIO T09Ry A BMECTE C ee acHMMeTPUIHOH MeTHOH —
TeTpaafipoM, IpOMBBeNieM Haj Heil -Bee Omepamui CHMMETPHH NAHHOR TPOCT-
pAHCTBEHHOI TPYNIEL i OyAeM MHTEPECOBATBCA TOALKO KOMIIOHEHTAMHA BpaleHuis
(cOGCTREHHBIX H HECODCTBEHHBIX) STHX onepammii, a TPAHCAANMU H TPAHCIAINOH-
L6 KOMIOHeHTH JTIOOBX ONEPAIil, eciu OHH ecTh, 0CTABHM 0e3 BEUMAHUA. Bee
ppallieHnsl TONYYeHHBIX TOYEK A, A','A”,... coxpausiTes, ecin Mbl HépeHeceM
oTH TOYKH HapajaersHo cebe B ORHY obmyio Touky O, a Bce HEPEHOCH, eCTecT-
perHo, OyAyT orcyTcTBOBaTh. Hampmuep, ecian y Hac OblJa omepanus BEHATOBOTO
mosopoTa ¢ oco N, Aaiomas CMemeHHbE i MOBEPHYTLO TOYKM, TO Temeph OHH
GyyT TOABKO NOBEPHYTHIMH BOKPYT OCH N, coOTBeTCTBYIONIEH IO LOPAAKY N,
OnepamusiM (1 daementam) cumyerpun a, b, ¢, n, d Gyner cooTBETCTBOBATh M B
napa/eabHOil opEeHTaImN; onepamun N, N u m rpyun @ 0CTAIOTCA IPH HTOM
TAKOBHIMA 7Ke. JIeMEHTH CHMMeTPHH Ipyni @ MOryT BCe IEpPeceKaThCi B ofl-
ot Touke ((DejopoB MMEHHO TAKYI TOUKY HA3hIBAJM (ICHTPOM CHMMETPHIY,
mpujaBas ATOMY TEPMHHY HHOE, €M Temeps, 3HAvYeHHe), HO MOT'YT ¥ He Iepece-
gatheA. PaccMaTpmBaeMag IpOIEypa Ipespamiaer BCe IPOCTPAHCTBEHHO-PaL=
mpefieieHHbe 3IeMeHTH CHMMETPHH ® B mepeceraiomuecs B OXHOH TOUKe iIc-
MEHTH CHMMETPHH, KOTOpHE XaparkTepHEL yie A TOYe4HOIl TPYIIEL.

Bee ppamenns (060ero poa) rpynmsl @ caMi COCTABIAIOT TPYIITY, HOCKOIL
Ky IpH HPOH3BeJeHHAX onepanuii @ BTH KOMIOHEHTHI onepamuit JIeHCTBYIOT
T0ABKO YT Ha APYyra, & TPAHCIANHNOHHAA KOMIOHEHTA mecymectsenna. B 10

JKe BpeMs STH BpallleHHA B Tpymme @ TOABLKO TaKHe, KOTOpHe COBMEM@ANT C CO-
o i i M~ A WA Amara swanwvarT  OTOA TOVIIOSR
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