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4BO~H~KOBOH~8 OTHOC~TC~ K 4~Cny ~BneH~~. 40CTO H06n~AOBMWX 

KOK B np~POAHWX, TOK ~ B C~HT83~pOBOHHWX KP~CTonnox. 30 PBAK~M 

~CKn~48H~8M /1,2/, ABO~H~K~ ~Bn~~TC~ 6pOKOM, CHH~aiD~HM UBHHOCTb 

OnT~48CK~X,nonynpOBO,[{HHKOBbiX H Maf'HHTHb!X KPHCTannoB .Han~4~8 ABO~-

H~KOB BW3WB08T nepeop~BHTOU~~ Kp~CTOnnorpoiD~48CK~X nnOCKOCTB~ ~ HOn

poeneH~~,B cBH3H c qeM HcKa~aeTcH 30AOHHO~ cxeMa pocKpo~ Kp~cronno 

HO po604~8 30rOTOBK~ 6YAY~~X ABTOne~. nepeop~BHTOU~~ ABO~H~KO C03-

AOBT OH~30Tpon~~ npo4HOCTHWX CBO~CTB, 4TO B CBO~ 048P8Ab np~BOA~T 

K no~BneH~~ "cryneHeK"np~ wn~IDOBKB, non~pOBKB ~ X~M~48CKOM TPOB

neH~~ (p~c. 1o,6). 

An~ TO K~x MO rep~onos, KOK T BBPAbl ~ po c TBOP ~ -1i, ce ne H~A U~H KO 

~ APYr~e COBA~HeH~~ CO CTPYKTYPO~ T~na onM030 ~ ciDonep~TO, BWPO~~

BOH~e MOHOKP~CTOnnoB, CB060AHWX OT ABO~H~KOBWX npocnoeB ~n~ BPOCTKOB, 

~~· OCTOBTC~ HBPBWBHHO~ 30A048~. B CBH3H C 3THM HaMH 6hinH npose,[{eHbl Hccne-
·~t 
~ AOBOH~~ no reOM8Tp~48CKO~ pocw~IDPOBKB op~eHTOU~~ CABO~H~KOBOHHWX 

~~ 

KP~CTOnnoB Ky6~48CKOrO,K~OCCO C UBnb~ Bbi~BnBH~~ 30KOHOM8PHOCT8~ MHO

roKpOTHOrO ABO~H~KOBOH~~ /3/. np~ 3TOM 6wno 06HapymeHO H8~3B8CTH08 

paHee CBO~CTBO: cy~eCTBOBOH~B COBOKynHOCT~ Kp~CTOnnorpaiD~48CK~X 

nnOCKOCTB~ ~ HOnpOBnBH~~,o6na,[{aiD~HX OAHHaKOBOH npOCTPOHCTBBHHO~ 

op~eHTOU~B~ KOK B MOTP~4HOM, TOK ~ B ABO~H~KOBWX ~HA~B~AOX. COBOKyn

HOCTb 3T~X nnOCKOCTB~ C03AOBT CBBPXCTPYKTypy, npoH~3biBO~~y~ BBCb 

06bBM CABO~H~KOBOHHO~ 6yn~, HOnp~MBP KpBMH~~. 

Bo3HHKHOBeHHe CBepXCTPYKTypw npo~CXOA~T BCnBACTB~B TOrO, 4TO 

'~ r I np~ ABO~H~KOBOH~~ no H0~6onee pocnpOCTPOHBHHbiM 30KOHOM 6/frl. fnfr..,. 

~ 2jfYL- /4/ HBKOTOPO~ 40CTb nnocKOCTB~ pOUL10HOnbHbiX C~MBOnOB - TO

K~X, KOK {1111, {211) , {11 01 , {i 13), - COXPOHRBT CBOB npOCTPOHCT

BBHHOB nonomeH~B napannenbHWM C MOTPL14HWM Kp~CTannoM. 3TO 30KOHO-

\ MBPHOCTb 6wna 06HapymBHO np~ BWBOAB H06opa HOBWX OPL18HTOU~~ L1HAL1B~AOB 
I 

no OTHOWBH~~ K MOTPL14HOMY Kp~CTanny np~ ABO~HL1KOBOHL1L1 1-ro, 2-ro ~ 

3-ro nop~AKO. 0K030nOCb, 4TO 40CTb nnOCKOCTB~ L1 HanpaBneH~~ COBnOAO

BT no CBOL1M ciDepL148CKL1M KODPAL1HOTOM BnnOTb AD m nop~AKO ABO~H~KOB0-
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Ta6JH.1l.IO 2 

Koop,11~HOT~ n~ocKocre~ caepxcrpyKTYP~ ~~~~ scex 

KP~CTQ~~OB Ky6~4eCKOfO K~OCCO C~MMeTp~~. 

Op~eHTOl.l~~ MOTP~l.IM no /111/ 

ff! n~oc-
C~MBO~~ KoopA~HOTbl 

KOCT~ 
MOTP~I.IO nso~H~K ,[(on roTa illHPOTa 

011 011 oo·oo 9o·oo 

2 Ol1 011 18o·oo 9o•oo 

3 111 111 21o·oo 70°32 

4 211 211 9o•oo 19.28 

s 110 110 3o•oo 35°16 

6 101 101 15o·oo 35°16 

7 121 121 19°06 61°53 

8 112 112 160°54 61°53 

9 113 311 21o·oo 29°30 
-10 131 311 33o•oo 29°30 

11 311 113 12o·oo 58°31 

12 311 113 6o·oo 58°31 

131 -13 113 33o·oo 79°58 -14 113 131 21o·oo 79°58 
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H~~ (Ta6~~l.IO 1). POC4eT no~~PHMX KOOPA~HOT OCHOBH~X n~OCKOCTe~ ~ HOnpOB

~eH~~ B ABO~H~Kax I, 11, m nop~AKO npoBOA~~c~ c ~cno~b30BOH~eM ~OPMY~. 

np~Be,lleHH~X B /5,6/: 

J-1~+-kf:~Lt 
e~y ::: (H 2+- {( 2

1- L ~ iJx. ·(i)l.+ kX: tij 'l.t 

(1~) :::_ p(f:)' ej. . e1 

It,~= ( H1
+- k.t +- L .9-) ~1 -~f! (Hh., + kf:f +-L~), 

lei- =-{H1
J- k~~-L ~l~ -1K(I-!1{1+k-k1 f-Lt.,), 

t1L =- [ J-1 ~r t/-J- L )t~ -iL (t;t_1 + k~_,-~-L ~), 

( 1) 

(2) 

(3) 

r ,11e -h1l.1 e1 - ~H,IIeKC~ C~MBO~O n~OCKOCH1 MO"f.P~4HOf0 Kp~CTO~-
~a; fz..;_R:.:l ei. - ~H,IIeKCbl C~MBO~O n~OCKOCT~ B ,1\BO~H~KOBOM KP~CTO~-. 
~e, HKL - c~MBO~ n~ocKocr~ ABO~H~KOBOH~~. 

~3MeHeH~e C~MBO~Q n~OCKOCT~ B ,1\BO~H~KOBOM nonomeH~~ 03H040eT, 

4TO ,1\0HHO~ nnOCKOCTb B ,1\BO~H~Ke np~H~MOeT HOBYID op~eHT~POBKy. TOK, 

Hanp~Mep, nnocKoCTb (111) B ABO~H~Ke I noP~AKO np~Mer op~eHrau~m 

(511), (011)- (114), 0 (001)- (221). B ,1\BO~H~Ke II nop~,IIKO 3H1 me 

n~OCKOCT~ 30~MYT nonomeH~~, COOTBeTCTBYIDm~e C~MBOnOM (1.11.11), 

(778), (148), ~ ,11pyr~e. B ,IIBO~H~Kax m nop~,IIKO Ha6op B03MOmHMX op~eHT~

posoK, on~C~BOeM~X yme C~MBOnOM~ BMCOK~X ~H,IIeKCOB, ysen~4~TCH eme 

6onbwe (ra6n~ua 1). 

llepeopHeHTHPOBKa ,1\BO~H~KOB~X ~H,II~B~,IIOB, BKniD40~ ~ onpe,11e~eH~e HO

BbiX C~MBO~OB, 6bi~Q 40CT~4HO POCW~~pOBOHO B PH,IIe pa6oT /1,2,5-8/, 0,11-
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HOKO BbiBOA VI pae4eT HOBb!X OpVIeHTOL\VI~ BKJIIQ4011 He Bee nnoeKOeH1 oe

HOBH~X eeMe~eTB, TO eCTb He Bee BoeeMb rpaHe~ eeMe~eTBO {11lf , 

VI/lVI ABeHOAL\OTb rpaHe~ eeMe~eTBO il10J , VI/lVI ABOAL\OTb 4eTblpe rpOHVI 

eeMe~eTBO 1112j • B HOIUVIX pae4eTOX Mbl paeeMOTPVIBOJIVI KOifiAYKl rpOHb 

KOifiAOrO eeMe~eTBO. B VITOre 6WIIO 06HapylfleHO, 4TO 4eTwpe rpOHVI Vl3 

eeMe~eTBO {110? He npespamOKlTeH s{11~ , 0 OeTOKlTeH npVIHOAIIelfiO

mVIMVI K (Oll), (011), (110) VI (101); OAHO rpOHb Vl3 eeMe~eTBO [111} 

He npespamaeTeH B [l15j , 0 OeTOeTeH (lll), TPVI rpOHVI Vl3 eeMe~eT
BO ~12] npo.QOJilKaiOT npHHa.QJieJKaTb K (211), (121) VI (1l2) VI T.A. 

nepe4eHb eoxpOHHKlmVIX esoe nOIIOifleHVIe rpoHe~, 0 TOKifle VIX nOIIHPHWe 

KOOPAVIHOTW npVIBeAeHW B T06JIVIUe 2. AHOIIOrVI4HOe eBO~eTBO esepxeTpyK

T YPbl S Ken epVIMeH TO II b H 0 06HapylfleH 0 HOM VI B K PVI eT0/1/IOX TpVIr OHO II b H.O~ VI 

reKeOrOHO/IbHO~ eVIMMeTpVIVI (anOTVIT, BVITJIOKVIT, KOIIbl\VIT). npaKTV14eeK08 

3H04eHVIe HO~AeHHO~ 30KOH0M8PHOeTVI eoeTOVIT B TOM, 4TO nOHBJIHeTCH 

B03MOifiHOeTb VICnOIIb30BOTb CABO~HVIKOBOHHW8 KPVICT0/1/IW AIIH Vl3rOTOB/18HVIH 

pa604VIX 6/IOKOB npV160pOB, BWpe30H VIX BAOIIb nJIOCKOCTe~ CB8PXCTPYKTy

pw /3/. Ha6op niiOCKOCTe~ CBepXCTPYKTYPW AOCTOT04HO 88/IVIK, OC06eHHO 

AIIH ABO~HVIKOB I nOPHAKO, 4TO C03A08T B03MOifiHOCTb VICnOIIb30BOHVIH 

OllbT8~0TVIBHWX CXeM paeKpOH. 611VI30CTb ~VI3VIKO-XVIMVI4eCKVIX XOPOKTepVIC

TVIK (CKOPOCTVI TPOBIIeHVIH, np04HOCTVI) n03B~nHeT npVIMeHHTb CBO~CTBO 

CBepXCTPYKTYPW npVI BWHB/IeHVIVI TpeKOB OCHOJIKOB CnOHTOHHOrO Ae/18HVIH 

VI/lVI TP8KOB RAep rpynnbl \="e B CABO~HVIKOBOHHbiX KPVICT0/1/IOX BHe3eMHOro 

npOVICXOifiAeHVIH (KBOPL\, OnOTVIT, BVITJIOKVIT, CIIKlAY). 
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