Kpucmannuyeckue cmpykmypbi
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Y3nosow psan (a), y3nosasa ceTtka (6),
NMPOCTpaHCTBEHHa4d pelleTKka (B). T - TpaHCNnAUMA



Kpucmannu4yeckue pewemku.

NCTUHHBIM KpUTEPUEM KPUCTANIIMYHOCTU KPUCTANNUYECKON CTPYKTYPbI CIYXUT He
cneumndundeckaa gpopma bonbworo obpasua, ( B Buae KpynHoro MHororpaHHuka), a
NepmoanYHOCTb PacrnoNOXEHUS1 ero MIOHOB Ha MMKPOCKOMNYECKOM YPOBHE.

PaccmaTpuBaem nageansHble Kpuctansbl. oeanbHbln Kpuctansa — 3To pesynbTar
NOCTPOEeHNs nytemM 6eCcKOHeYHOro Yncria NoOBTOPEHUN B TPEXMEPHOM NPOCTPaHCTBE
OOHOro N TOrO Xe CTPYKTYPHOro arieMeHTa.

nn gpyrumm cnosammn, ngearnbHbIW KpUCTan - 9To ouanyeckoe Teno, cocrosiuiee m3
aToOMOB, PacnoOSIOKEHHbIX B MPOCTPAHCTBEHHOW peLLETKE TaK, YTO MOXHO BBECTU TpU
BEKTOpa dfleMeHTapHbIX TpaHCnsaunn obnagarLmx creayowmmm CBOMCTBAMM.

Npu pacCMOTPEHUN 3TON aTOMHOW pPeLLETKM N3 NMPOM3BOSNbHOM TOYKM R pelueTka
MMeeT TOT Xe BUA, YTO U Npu pacCMOTPEHUN 13 ToYkM R’:

L L U - L
r'=r+n1a+n2b +n3C rme n,, h,, nNi; — LeJbe Yucia.

BekTopbl anemMeHTapHbIX TPaHCNSAUUNA Ha3biBalOT OCHOBHbLIMU, €CIX ABE Ntobble
TOYKM I U I’ BCeraa yaoBrneTBOPSIOT 3TOMY COOTHOLLIEHMIO Mpu Ntobom Habope n1, nz,
ns. Uy L

OCHOBHblE BEKTOPLI 4acTo BbIOMpPAlOT B Ka4eCTBE OPTOB CUCTEMDI
KOOpPAWHAT, CBA3aHHOM C KpucTannorpaduyeckumm OCAMM.

Onepauunio nepemeLLeHNs K%MCTaﬂﬂa Kak Lienorq napannensHo camomy cebe,
OMNUCbIBAEMYIKO BEKTOPOM = ma +nyb +n3C {aspiBalOT TPAHCNSALMEN.
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Pewemku bpaee.

Takoe onuncaHue KpucTtansna ucnonbdyet pyHaameHTanbHoe NnoHATHe pelleTka bpaBse
1845)r. PeweTka bpaBe xapakrepusyeT nepruognyeckyto CTpyKTypy, obpasyemyto
NOBTOPAOLLMMUCS 3rieMeHTaMu Kpuctansna. 9Tu afieMeHTbl MOryT NpeacTaBfisiTh
OoTAesbHble aTOMbI, FPynnbl aTOMOB, MOS1EKYIIbl, MOHbLI. OQHAaKO B MOHATUKM pelleTkn bpase
Haxo4uT CBOE OTPaKeHWe TONbKO reoMeTpust pacnonoXeHns arieMeHTOB B NPOCTPaHCTBE.
[annm 2 akBMBareHTHbIX onpeaeneHns peLlueTok bpase.

1. PeweTtka bpaBe — aT0 BeckoHeuYHasi nepuognyeckasi CTpykTypa, obpasoBaHHas
AVNCKPETHLIMM TOYKaMN U MetoLLLasi abContTHO OANHAKOBbLIM NPOCTPAHCTBEHHbIN MOPSA0K
N OPUEHTaLUIO0 HE3aBMCMMO OT TOrO KaKyto ee TOYKY Mbl MPUMEM 3a UCXOLHYIO.

2. TpexmepHas peweTka bpaBe obpaszoBaHa BceMn ToYKamMu ¢ BeKTopamu R Buaa

R=na;+ ma, + n;a; -vme a;a; a;

nobble Tpy BEKTOpa He nexallue B OfHOW NIOCKOCTH,

n,, Iy, Ilj

BCEe BO3MOXHble uenble 4nucna (<0,0, >0).

[ToaTOMY, 4TODbLI AOCTUTHYTH TOYKM Z C KoopaAnHaTamMu ni ai
HeobxoaumMo npoaenaTb ni WaroB AJIMHOM ai B HanpasneHun i=1,2, 3.
Kak Mbl y>Xe roBopunu BeKTopbl ai, Ha3blBatoTCA OCHOBHbLIMM
BEKTOpaMu; OHW NopoxaatoT peleTky bpasa.



/ Kpucmasnaudyeckux cucmem u

14 pewemok bpaese.

JlpocTpaHcTBeHHas rpynna peLweTkn bpaBecooepxuT:
1. TpaHcnssyUU Ha eeKMopbI pewemku bpaee;

2. Onepayuu, ocmasnsiroujue HerroO8UXXHOU MOYKY
pewemeku;

3. Onepauuu, coyemarouwue 1 u 2.

[1pn n3y4veHun onepaumnm cuMmmMmeTpmmn 6e3 TpaHCnALnm
paccmaTpuBaeTCcsa He BCA NPOCTPaHCTBEHHAs rpynna
pelwleTkn bpaBe, a nNuwb onykepaumn tmna 2. 310
NO4MHOXECTBO NOJSIHOW rpynnbl cummeTpun Pb
Has3bIBalOT ToveyHou rpynnou Pb.

CyLlecTBYET TOSIbKO 7 pasnunyHbIX ToYeYHbIX rpynn Pb.
[lepeuncnnm Bce 7 Kpuctaniandeckmx CUCTeM



Kyb6u4yeckasi cucmema (a). TempazoHanbHasi cucmema (6). Pombu4eckasi cucmema(s).

MoHoknuHHasi cucmema (2). TpuknuHHasi cucmema (0). Tpu2oHanbHasi cucmema (e).

'ekcazoHanbHasi cucmema ().
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