O6paTHas pelueTKa.

Onpenencuue 1. Bo3zbMeM MHOXECTBO TOUCK R, COCTaBISIONIME PEUISTKY bpapa,

—

Y IUIOCKYIO BOJHY e,
IIpu npousBosbHOM K Takas BOJIHA HUMEET MCPHOAUYHOCTH PCIICTKH bpaps mpn
OLpeJICIICHHOM BHIOOpE BOJIHOBOTO BEKTOPA.

MHOXeCTBO BOJIHOBBIX BEKTOPOB K Ha3blBalOT OOpPAaTHOM PemIeTKOH, €CIIM

—_— -

IJIOCKas BOJHA ¢ K = K HMeeT MNEpUHOAMYHOCTh [AaHHOH pelleTkd bpaps.
AHaIMTHYECKHA ATO O3HadaeT, 4To K NPUHAUICKUT OOpaTHON pelieTKe JTAaHHOHN

pewieTkd bpasas ¢ Toukamu R, eciiu jis Jito0oro 7 u R cripaBejinBO PaBEHCTBO:

ik(r+R) _ _ikr
e = e

ikr

HO,Z[GJ'II/IM Ha e n TOrA4d 06paTHy}0 PEHICTKY OIIHMUICM KdK MHOXKCCTBO TdKHX

BOJIHOBBIX BEKTOPOB K st KOTOphIX €' =1 mpu Bcex R, NpUHAUICIKAIINX

pemetke bpas. O0paTHas pelieTka ompesesiceHa MO0 OTHONICHHID K KOHKPETHOW

peweTke bpaso. |
Peiietky bpaBd, COOTBETCTBYIOILYIO JIaHHOW OOpaTHON peIIeTKEe Ha3bIBAIOT
NPSAMOH PEIICTKOM.



Onpenencrane 2. J[pyroc onpeaelicHHE OCHOBAaHO Ha BBEICHUH TPEX BEKTOPOB Dy

E b:: , OITPCACIICHHBIX YPaBHCHHSIMH
a*b=2m (i,j=1,2,3);

rae a, (1=1,2,3) npuMuTHBHBIE BEKTOPBI peleTku bpass. Tora:
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Torma pemerka, cocraBieHHas W3 To4ek [, b, +1,b, + 13b; (roe I, - weinsie)

Ha3BIBaeTCS 0OpaTHOM pelmeTkoi. PasMepHOCTE cM ™.

—

Ornecem BekTopel b, K OPSAMOYrosibHOH cucTeMe koopjaunar. Toraa yJ100HQ

BBECTH MaTpuIly B, anaiorndno pemerke bpass ¢ Marpuiieii A:

Tak uro:

.blx bl_\.—' bl 2 I
b

TE:(II.IE.Z&) b, b:y
_b3).' b3}‘ b3.-?l

Torna onpeaesienne pemreTkn OOpaTHON PEMIETKH CBOJMTCS K BHJLY:

§j=2ni, rine 1=F — ejjurnaHas Marpuna. Hanpumep, jus OIK:

' I
b 2n 0 - =
2 a B=xl 2 0 2%
L #



[MPUMEPDI

Ob6paTtHas pelueTKka cama sBnsieTcs peweTkon bpasa, MO3TOMY MOXHO NOCTPOUTL €€
obpaTHyto peweTky. OkasbiBaeTCs, YTO OHa nNpeacTaBnseT cobor NPOCTO MCXOAHYIO
MPSMYIO PeLLETKy.
(OOpaTHOM pelIeTKoM Mo OTHOIIEHHIO K IPOCTOM KybnuecKkoil pelietke bpans,
CTOPOHA KyOMUYECKOM 3/ICMEHTApHOU SIUCHKU KOTOPOI paBHa @, ABJISCTCS IIpOCTas
KyOnueckas pemerka ¢ KyOmueckoH pleMEHTapHOM STueHKo# co cTopoHOM 27/a.

JIns rpaHeneHTpUpORBaHHONW KyOW4YecKOoW pemeTkn bpaB3 co CTopOHoﬁ
YCIOBHOM  KyOWUEeCKOW  SUCHKM @  oOpaTHOHW  pEIICTKOW  SIBNSETCS
OOBCMHOIICHTPUpPOBAHHAA KyOW4YecKas pemieTka CcO CTOPOHOH  YCIOBHOM
Kybuueckoi sueiku 47/a.

Jns oObeMHOLICHTPUPOBAHHOM KYOMUYSCKOM PEIISTKH CO CTOPOHOM YCIIOBHOM
KyOHUueCKOM ssueiiKi a oOpaTHOM ABNAETCA I.II.K. PENIETKA CO CTOPOHOMR YCIOBHOU
KyOH4ecKoU siuciiku 47/a.



Peuierka, oOparHasi K NpoCTOM rekcaroHajibHOM pelerke bpasd ¢ NOCTOSIHHBIMMU
PCIICTKA € M @ €CTb TAKKE NPOCTasd IEKCaroHajlbHas PEUICTKA ¢ NOCTOAHHbIMU
pemetkn 2m/c u 4n/+/3a noBepHyTas Ha 30° BOKPYT €-OCH IO OTHOIICHHIO K

[PSIMOH PELLETKE.
Ecom v — o0beM niaeMeHTapHON SYCHKH IIPSAMON PCIICTKH, TO DICMCHTApHAs

siuetika oOpaTHOM perneTku umeer 06neM (27 )* /v.

?

60°

a ]
®ur. 5.1. ¢ — OCHOBHBIE BEKTOPH ISl MPOCTOHM TreKcaroHalbHOU peuieTkn bpana;

6 — OCHOBHLEIE BEKTODH JIJIA pelleTkH, oOpaTHOM TOM, KOTOpPas NOPOMAeHAa OCHOBHARIMH BeKTOpaMHu
pPCIIeTKH a.



OGpaTtHas peweTka. OnpepgeneHuve 2 (0A4HO U3 MHOIUX)

PaccrodgHue MexTy mapoi COCEHUX MAOCKOCTEN K3 ceMencTBa (hkl) HaspBaeTca

MEXKIIAOCKOCTHEIM PACCTOSHHEM U 0003HAYaeTcd ¢y OHO H3MepAeTcs 10 HOPMAaAH K

ITAOCKOCTH (nkl) M 3aBHUCUT OT METPUYIECKUX [IAPAMETPOB @4 @), @3 JAEMEHTAPHOHU AYEHKH.
[locTpoum K Kaxka0M naockocTH (hkl) Hopmaabubiit BekTop H; 1 11 onpeseanm ero

JIAWHY KaK BCAMYHHY, 00paTHYIO MEKIIAOCKOCTHOMY PACCTOSHHIO @yt Hyp | =dpy ™
B o0meM caydae KOCOYroABHOM s4eliku (puc.4) HOpMaAb K KOOPAHUHATHOH [TAOCKOCTH
3a/Ia€TCH BEKTOPHBIM TIPOU3BE/IEHAEM BH/IA |a;a, | - BEKTOPOM, MO/IyAb KOTOPOTO PaBeH

TIAOILIA/IM TPaHHU @; ; AIEHKH, a MEXKIIAOCKOCTHBIE PACCTOAHUA MEXY KOOPJAUHATHBIMH

IIAOCKOCTSIMH €CTh 9ACTHBIE OT JEeACHUS o0beMa SYeHKH Ia MAOILAAE STOH I'paHu.
ObbeM TUeiKH onpeieAdeTcd CMEIIAHHBIM TIPOH3BE/IEHHEM:
Q = a;[aya;] = ay[a3a,] = a3(aya,] .
.
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Takum obpazoM, dign = —— , dpp =——, Appy = —— .
P » 7100 (arazl| ’ 010 [azay]l ’ 001 |[agar]|
3T0 OTIPEJIEASIET TPU BEKTOPA Hwo =ay, Hyyg =2 , Hypy = a3™:
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HOpMaAbHBIX K KOOPpAHHATHLBIM ITAOCKOCTAM. OTCIO,I[&, CAENOBATEABHO,

d

e —=at " g =08, dan =8

- e - e
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MEXNAOCKOCTHbIE PACCTORHUA (50, ¢ (¢ Y HOPMAT (245 | K M0CKOCTI {001) B 06LIEM CAyYae KOCOYTOAbHOI
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B 4aCTHOM CAydac OPTOTOHAABHBIX PEUIETOK: a: = aI' = dgh, 63 = 05 - = dyp:
Li=j
0,i=]

a4 =

CosnajeHme no HanpaseHUAM Ga3nCHbIX BEKTOPOB MPAMOM &, @, &, v 06paTHOi &, a, &5 PELIETOK B OPTOTOHANbHOM

A4eiKe



Harifiem Teneps H iag Tpou3BOALHOM MAOCKOCTH C MHAACPOBCKHUMHU HHJICKCAMU
(hihahs ). [ad 3TOTO IIOCTYIIMM TAK K€, KAK H JAA KOOPAHUHATHBIX [IAOCKOCTEN, HO CAECAAEM
BCIIOMOTATEALHOE MOCTPOEHHE K BMECTO 2AEMEHTAPHOM STUEHKH OyIeM paccMATPHBATE
MaAEHbKYI0 99eHKy ¢ 6a3MCHBIMHA BEKTOpaAMH:

a4 dz | a- a3 | dz

Rq R3 = R3 R3

B croponax maockocTH (hih;h;) AeXaT BEKTOPEI ay H a; ¥ BEKTOPHOE NIPOU3BE/ICHAE [aja) |

onpejieadeT HampaBAeHue H; . ¥ TAOIIA L MAaACHBKOM TpaHy, a Q = a, [ala,], T.€.
thahy 2

. __ 2 [‘1‘:.
Ghahahy = I[2,3,]] Hhi'ﬂ:’is T oQ /
HaiineM, 9T0 [ajay | = (h.al + h.al + hyat|&, Q = :—, T '
Al

e ® # - ® ™ H
Hp = hiag + ha; + ha, iyl

NoctpoeHue BekTopa Hy, |

K nockoctu (h h-ha)

Al
Il
ta
~

B obwem cnyyae (h, = 3.




[loayqaercs 3aME9aTEABHBIN PE3YABTAT — COBOKYITHOCTE BEKTOPOB H;y BeIpaxkaercs qepes
GasrcHbIe BEKTOPHI a:,a:,d; C [IEAOYHCACHHBIME KOOpAHHATAMHE hkl, KOTOpbIe IBAIIOTCS KaK
pa3 MHAAEPOBCKHUMH HHAEKCAMH IAocKocTel (hkl). [dpyrumu caoBaMu, KOHIBI BEKTOPOB Hj i
obpasyrot pemetky I (S), IOCTPOEHHYIO HA BEKTOPAX a:,d:, 8; TOYHO TaK Ke KaK BEKTOP
IIPOCTPAHCTBEHHO! PEUIeTKH t, ,_,. obpasyer pemeTky T(x), IOCTPOEHHYIO HA BEKTOpPaX
a, a,, a,:
T°(S) = X - 6(S = Hpg)
I'ne 0 - peavTa-(hyHkIug
Pererka ¢ BekTopoM H;;;, mocTpoenHas Ha 6a3UCHBIX BEKTOPax a:, a:, d;, HA3BIBAETCS
obpamuoil periemxoli, BEKTOpHI a;,4a,,a; (0bo3HadaeMble Takxke U a”,b",c’) -
KOOD/IMHATHBIMH BEKTOpaMH obpaTHo# pemerku. [Ipu arom u3 (11), (14) caeayer, 1ato
H'f_;-;:_f= L Hhkii_f: L, Hyy =1

Na

.5
- -

ObpaTHad pelieTka Ompe/IACHa B TPEXMEPHOM 00paTHOM MPOCTPAHCTRE € Pa3MEPHOCTHIO
«0OpaTHBIX JAMH». UTOOB! OTAMYATE HCXO/IHYIO PELIETKY KPHCTAAAQ, OTIPEIEACHHYIO B
PeaAbHOM IIPOCTPAHCTBE, 0T 00PATHON PENIETKH, IEPBYIO B TAKUX CAyYAdX HA3BIBAIOT
«aTOMHOM» UAU «ITPIMOI» PEIIETKOM,



ATOMHAS PELIETKA ABAETCS 00PATHOH [0 OTHOLIEHHIO K 00PATHOM DEIIETKE, T. €. OHHK
B3AHMHO-00DATHBI, H MOXHO BEAHYHHBI CO 3Be3/[04KAMH 3AMEHHTD HA TAKOBBIE 063
3BE3I04ER 1 HAoDOpOT, B ToM 4HcAe H §) Ha OF [Ipy 3aMeHe a; Ha &, .

002

022

ObpaTHas peLueTKa KaKk COBOKYNHOCTb Y3/10B
0ot  Cbasucom a;,a-, a- 1 oanH u3 sektopos H B Hen (H. -}

202

B3anMocBg3b aTOMHOM 1 0DpaTHOH peleToK
MOXET OBITh C(DOPMYAHPOBAHA U TAK: Y3AOBEIE
IPSMBIE B O/THOM PELIETKE TIEPIIEHUKYASIPHEI
TIAOCKOCTIM B JIPYTOM, PACCTOTHUSA MEXK]TY Y3AAMHU
B O/[HOM 00paTHBI MEXKIAOCKOCTHEIM PACCTOSHHSM

201
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