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BBE,lIHIHE 

np~ Ae¢opMa4~~ non~~p~CTann~4e CK~X MaTep~an08 06pa3yeTcn TeK
c Typa, T.e. npe~My~ecTBeHHaR op~eHTa4~R Kp~CTann~TOB. B AaHHo~ 
pa60Te ~ccneAyeTcR Mexa H ~3M B03H~KH08eH~R TeKc TYPbl cnY4aA xo
nOAHoi1 npOKaTKI-1 , 4TO w~ee T 3Ha4eHI-1e AflA 4enoro pRAa np~KnaAHblX 

06nacTei1, rAe I-1ccneAylOTcR CBoi1c TBa, B03H~KalO~~e Ha OCH08C pa3 " 
HblX TeKc TYP. B CBR3~ C 3TI-1M npeAcTaBnAeTcA none3HblM npeAcKa3aTb 
TeKCTYPY 1-13 ycnoBiIIH Ae<!lopMa4i11I1,8 KOTOPblX HaXOARTCR MaTepillanl:l, 11 

i11 3 3Toro onpeAenillTb C80i1cTBa MaTepillana 6e3 ~3MepeHiIIi1 CBoi1CTB 
~n~ TeKc Typ. 

Heo-lOTpR Ha IoIHorOKpaTHbl e nOnt.nK~, 3a npoweAwille 50 JleT He YAa
nOCb c03AaTb MOAen~, KOTopaA 6b1 aAeKBaTHO on~CblBana 3KcnepIIIMeH
Tal1bHble AaHHble . CYUleCTBYIO~l1e MOAenl-l npl-IBOAAT TOl1bKO K Ka4eCT
BeHHblM COBnaAeHI-IAM. 

Teop~A MeXal~1-I3Ma 06pa30 BaHIIIA TeKcTyp 6blna pa3BI-ITa Tel1nOpOM /II 
1-1 AononHeHa 6~wonoM ill Xl'lJlnoM/2/ . 3Ta MOAenb COAe plKl-IT CJ1eAYIOU1~e 
npeAnOCblJ1K~: 

- nnaCTI-I4eC Kan Ae<!l0pMa4i11A KalKAoro 3epHa ofipa34a COOTBeTCTBY
eT nnaCTl-I4 e cKoi1 Ae<!lopMa4~1-I Bcero 05pa34a. 

- ,lIe$opMa4I-1A npOHCXOAI-IT MeAneHHO, CKOnblKeHl-1eM Al-IcnoKa41-1i1 . 
npill 3TOM 803MOlKHO OAHOBpeMeHHoe Aei1cTBHe pa3nH4HblX CIllCTeM CKOIlb
lKeHIllA. B KalKAoi1 1-13 HI-IX npeAnonaraeTCR npOCToe CKOnbll(eH~e. 

- MaTepl-lan nOAnelKl-I T lKeCTKonnaCT~4ecKoMy 3dKOHY Te4eHHA. 
- 06be H Ae<llopMiIIPoBaHHoro 06pa34d C4~raeTCA nOCTOAHHblM. 
B 3T0i1 pafiOTe CAenaHbI ynpo~eH~A MOAen~ Tei1nopa. npOBeAeHa 

npOBepKa Ka4eCTBa MOAen~ npl1 nOMO~~ 4~ cneHHblX paC4eTOB Ha 3BM 
C ~enblO HMeTb ~CXOAHylO 6aay. KOTopaA n03BonHl1a fi~ B 6YAy~eM ~c
cneAOBaTb 60nee cnO~Hble 3<!l$eK~ B MOAen~. 

1, TEOPETH4 ECKAR OCHOBA 

KaK C~CTel'ltl CKOnbll<eHHA paCClolaTp~BaIOTC},! \1101 < 111>, \1121 
<111 > ~ CMeCb o5e~x. Bce 12 3KS~BaneHTH~X C~CTeM CKonblKeH~A 
0603lia4eHbI <!ll1rypHblM~ cKo6KaMI1 ~ cKo6KaMl1 BHAa < > . 3T~ CI-ICTeMbI 
CKOnbll(eH~A eCTb nnOCKOCTI1 nnoTHei1we~ ynaKoBKI1 ~ COOTseTCTBY~

~l1e I-IM HdnpaBneHI1A e Ky6114ecKoH o6~eMHo4eHTp~poBaHHoH CTpyKType. 
C~cTeM~ CKOnbll<eHI1R 11231 <111>. KOTopaA peAKo npI-IH~MaeTcA BO 
BH~MaHl1e, paCCMaTp~BaTbCA He 6YAeT, ee pean~3aUI1A ManOBepoAT
Ha/3~1 , B ~Tore B03H~KaeT 24 B03MOll<HblX C~CTeMbi CKOnbll(eH~A 
An}'! Ky6~4ecK~x o6beMH04eHTp~p08aHHblx MeTannOB. 
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C~CTeMa KOOPA~HaT 6~na B~6paHa TaK~M 06pa30M, 4TO HanpaBne
H~e OC~ x COOTBe TcTByeT HanpaBneH~~ npOKaTK~, HanpaSneH~ e OC~ 

y COOTseTcTByeT nOnepe4HOMY H anpaSneH~~ ~ Ha npaSneH~e OC~ Z CO
OTseTcTsyeT Hanpa BneH~~ HOpMan~ nnOCKOCT~ npOKaTK~. 

Anfl npOKaTK~ 6~no np~HflTO npOCTOe, nnOCKOe COCTOflH~e Hanpfl
~eH~fl. H3 3TOrO nOnY4a~TCfl Anfl TeH30pOB Hanpfl~eH~R ~ Ae~OpMa4~~ 
cIleAy~~~e Bblpa~eH ~fl: 

TeH30p Hanpfl~eH~fl : 

u /1/00)T ~ 0 0 0 
( o O-<T 

Te H30p Ae~OpMa4~~: 

/2/
i 00)

,lI,= 0 0 0 
( o o-( 
np~H~Mafl BO BH ~MaH~e nOCTOflHCTBO 06..eMa 06pa34a, TeH30p~ Bbl-

6~pa~T Ta K~M 06pa30M, 4TO cn eA paSeH O. 
M~ paCCMOTp~M 27 s~6pa H Hblx op~eHT~ pOSOK Kp~C T aIlIl~TOB OTHOC~

TenbHO Han paBIleH~fl npO KaT K~ , KOTop~e KIlacc~~~4~ PY~TCfl ~HA e KcaM~ 

M~Ilnepa, np~ BeAeHHbIMH B Ta6Il.l. 4T06~ CAen aTb npeo6pa 30 BaH~e 

~ 3 CHC TeM~ o6pa34a B C~C TeMY Kp~c Tanna, onpeAeIlReM y rn~ 3HIlepa 
t/1I' el>, g, 2 ~ MaT pH4Y npe06pa30BaH~R 0/77 . 

cl> = arccos ~==f==== t/1 2 = arccos 
k 

= arc8in-::;:::
h 
==

v' b 2 + k2 + t 2 v'h 2+ k 2 v' h 2+ k 2 

/3/ 

t/1 = arcsin [ w • j h 2+ k 2+ f 2 
1 2 2

v'u2 + v 2+ w2 h + k 

COBt/11 COBt/12 - Sint/11 81n¢ 2 cos!) 8int/11 c0Bt/12 + COB4; Bint/12 cosel> sin~Sin1 

o = .-cost/1 1Sin¢2 - sint/11 co&/>2 cosel> -sin<Plsln¢2 + COS<Pl cost/12 easel> cost/1ilin 
[ 

sin¢ ISinel> - cost/1 I sinel> cog(fJ 

/4/ 
H3 3 Toro nonY4aeM TeH 30p Ha npR~ eH Hfl /s KOOPA~HaTax Kp~CTaIl

na/ TC 

T C = 0 T 0-1 . /5/ 

M aTpH 4H~e 3IleMeH TbI T c: 

Ta6JlHI.(a 

1136pallHble OplietlTHpOSKH KpHCTannHTOB B HH,lleKcaX M.i1nnepa 

(IOO)/Dor] 

(IOO)(02qj (IOO)[023j 

(IDO)/OI3J (IOO)/OI3j 

(100)/012J (IOO)f{)i2) 

(roO)!OIl] (IOO)[OIV 

(IIO)!113J (110)1113] 

(IIO)/II2j {IIO)!fI2] 

(OII)~3j ( On ) [23~ 
(IIO)!Irv (I1O)/lII} 
(121).123J (I2l)/i23j 
(oII)/I33] (uII) !r33} 
(OII) /i22] «(,n )Ji2~ 

(oii)/f241 (OZI)!i211 
(043)!I34J (043)[r341 

t 12 = t 21 - or (l:oS¢1 ooS</>2 - sin </>1 sin</> 2 cosel»( cosg,2 8ing,1 + sing, 2COS¢ 1cosellJ+ 

+ sing, I Bin2 ¢ cosel> I ]. 

,. t 31 = a{ (cos</>l cos</> 2 - Bin</> 1 sincP 2 cos~) sin</> 2sinclJ - sin</> 1 slncll COB~ J,t l3 

t 22" 0 [(COS</>2 s1n</>J + slnt/12 cos</> I cOSel>)(C08¢2 Bill<Pl + Sin</> 2cost/1 lCos4ll) 

- cos 2</>} Bin 2 <l>J , 

t23 = t32 "" u[ (COBt/12 sint/1 I + Bin</>2 C08t/1 1eosel» s1nl/;2 Bin<l> ..L cost/11 elnel>coscl>], 

t 33 = a{ Sin 2t/12 8in2 ell - COB 2el>l. 

C nOM~b~ 3aKOHa WM~ATa nnpeAenReTcfl pe3ynbTHpy~afl CAB~ro
BaR COCTaBnfl~l~afl HanpR~eH~R & OTAenbH~x C~CTeMax CKonb~eH~fl AIlR 

n~6~x COCTORHH~ HanpR~eH~R. 

til = u{ (COSq)1 C0Bt/12 - sin<P 1 sint/12 coscl>)(cos<P1 cost/12 - sin</>1 Bin</> 2 casell) - u,=l:t .. m /7/
ij IJ I j' 

- sin 2</>1 sin 2ell] , 
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rAe t ij - KOMnOHeHTbI TeH30pa HanpfllKeHI1R T c 11 [l) I~ - TeH30p KO
CI1HYCOS HanpaSneHI1f1, 

[l) f =..!.. (r r v t + r f v f). 	 /8iJ 2 i j j i ' 

r .. HanpaSnA~I1i1 KOCI-IHYC HanpaaneHl-lfI CKOnblKeHI1R. v .• HanpasmllO
~11i1 KOCI1HYC HOpManl1 K nnOCKOCTI1 CKOnblKeHI1R. 

Ynpo~eHI-IR, KOTop~e Aenanl1Cb no cpaSHeHI-I~ C MOAenb~ Tei1nopa, 
COCTORT a TOM, 4TO He Bblfil1paeTCR caMaR SbirOAHaR KOMfil1Ha411R nRTI1 
CI1CTeM CKOnblKeHI1R, a 6epeTCR Ta CI1CTeMa, AnR KOTopoi1 Aei1cTsyeT 
caMaR fionbwafl CABl1rOaaR cocTaBnR~~aR HanpR lKeHI1f1. 

3TOT cnoco6 npeAnonaraeT, 4TO Kpl1TI14 eCKa A CABl1rOBaR COCTasnR
~afl HanpRlKeHI1R RBnReTCR OAI1HaKoBoi1 AnR Bcex CI1CTeM CKOnblKeHI1R. 
PaC4eTbi fiblnl1 BbinonHeHbI Ha 38M C nOMO~b~ ~opTpaHoBcKoi1 nporpaMMbI. 

Pe3ynb TaTbi 3TI1X paC4eToa npeACTaaneHbI Ha pl1c.I-6. 6naroAapR 
paCCMaTpl1BaeMbIM CKOnblKeHI1RM npOI1CXOAI1T KOMneHcl1py~~ee Bpa~eHl1e 

Kpl1CTannl14ecKoi1 peWeTKI1 /pl1c.13/ /8/, KOTopoe BbipalKaeTCR 4epe3 
aHTI1CI1MMeTpI14Hy~ 4aCTb TeH30pa Ae~opMa41111 no ~opMyne 

s~+n D~=O, 	 /9/ 

rAe

c,' f r f 
1S. 	 = Y f (r 

f 
i vi + r i vi)' 2"1 

/10/ 

d ·ff ttlS =y,(r.v.-r.v.).-. 	 /11/ 
.. 1 J J I 2 

D~- aHTI1CI1MMeTpI14HaR 4aCTb TeH30pa Ae~opMa41111 B KOoPAI1HaTaX 
Kpl1CTanna; Y •. MOAynb CKOn blKeHI1R B CI1CTeMe CKOnblKeHI1R C HOMe

f 

[111] 	 [111] 

coon [011] 

{"o} (111) 

PHc .l. AeHCTB~T TOJlbKO 3 KBH

BaJIeHTHbie CHC T el>1bJ CKDnbJKeHHR 

11101 <111 > . 

4 

[001] 	 [011] 

{112} (111) 

pHc.2. AeHc T B YIDT TonbKO 3KBH

BaJIeHTHble CRC TeMbI CKOJl1>JKem1fl 

II J 21 <111 >. 

n'1J [111] 

H 

[001][001] 	 [011] 

j 'HC • 3. JJ.eHc TUYIOT CHC TeMW CKOJ1b PHc.4. lleH c TBYJOT CHC'l'el>1hI CKOJlb 

JKeHHR 1I J 01 <I I I> H 1112\ < 1 J 1 > JKeHHR II I 0 \ <I ll> H 1I 1 2\ < I 1 1 > 
OAHOBpeMeIlIlO. ° AHonpe,..leHHO. 

[111] 	 (111] 

[Oon [011] [001] 

{1'O} (111) {1l2} (111) 

PHc.5. lleucTBYIDT TDnbKO 3KBH PHc.6. nefiCTBYIDT TOJlbKO 3KBH

BaJIeHTllble CHCTeMbI CKOJlblKeHHR BaneliTHble CliCTeNbI CKOJlbJKeHHR 

II I 0\ <I I I > . 	 11121 <I J I>. 

POM r Bpa~eHl1e Onl1CblBaeTCR 1 eH30pOM n, KOTOPbli1 onpeAenReTCfl 
4epea yrnbl 3i1nepa <p l' Ill' , cp(z , 

~cnonb3YR I1H~~H~Te3I1ManbHOCTb Bpa~eHI1i1 np~ ManblX ~TeneHRX 

Ae()lopMa41111, nony4aeM ~3 MaTp1014b1 0 TpaHcnOHl1pOBaHHYIO MaTpl14Y 0' 
B SIo1Ae 
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rCOB(¢{ + ¢i ) - ain(¢ 1+ ¢ 2 ) ~'."¢']
0' =1 + 0 = C08(¢; +¢;) /12 /l"n(¢; + ¢;l -~'7'¢; 

~' 8in¢2 ~'C08¢2 

O TAen bH~e yrn~ B~pa*a~TCA no cneAY~~~M ~opMynaM: 

¢;+¢; = -l l' ¢'2= -<P{- l1 ' c1J' =J l 2+ l 2
2 3 

(3 ( 2 
cos¢i = - • 8in¢ i == /13/ 

.,; ( 2+ l 2 .,; ( 2 + l 2 
2 3 2 3 

( s l2 
C08¢; = -. I 2 + ( 2 sin¢ ; ~ - . I 2 + ( 2 

v (2 3 v l2 3 

rAe 

0 (1 (2) 
n -(I 0 (3 / 14/ 

( 

-(2 -(3 0 


AnA paC4eTa Bpa~eH~~ OTAenbH~X Kp~CTannHTOB 6~na npHHATa 
CTeneHb Ae~pMa~H~ 5 '( H Ha OCHOBe 3Toro Bbl6paH~ Yf Toro lICe no
pAAKa. C nOMO~b~ Teope~ cnOllCeHHA AnA y r nOB 3~nepa ASYx nocne
Ay~~HX Bpa~eHH~ / 9 1 MOllCHO onpeAenH Tb op~eHTHpoBKy KpHcTann~Ta 
nocne Ae~opMa~HH. 

Yrnbl 3~nepa cOBoKynHo r o BpalJ.leHHA ¢" , ¢", c1J" onpeAenA~TcA no 
cneAYIO!l1HM ~opMYI1aM: ) 2 

cos<l>" = cos<l> + sin<l>«( 3c08¢}- ( 28in¢ ! ) , 

sincIJ" = slncIJ - C08<1>«( 3 COB¢! - (2 sin¢ ! ) . 

COs¢ ~ = COB¢2 + sln¢2 (Cos¢} . (2 + sin¢ l ' ( 3) 

s1n~ 

sin¢2' = 81n¢ 2 _ C08¢2(C08¢1 ' ( 2t- Sin¢l ' (3) 

sincIJ 

s1n¢ l cIJ (:2 CoS¢l 
C08¢ '1' = C08¢1 + (} Sln¢l + [(2 cos ¢} ain- - - -- + 

n~~/"'/<» 2 2 sincIJ 

cIJ £3 sin¢l 
+ ( Sln¢1 s1n- -- . -- J. 

3 2 2 81n<l> 

6 

. ..I." • rlL ..I. COB¢l ( ..I.' ~ (2 COS¢l 
am '1'1 = BI0 ... - l 100B 't'}- nM''''/<) (2 COS'I'} 5m 2 - 2" +

sincIJ 

/15/ 
+ £ sin¢ sin:! _ .!.a..... sin¢ 11 


3 } 2 2 81n4) • 


Pe3ynbTaT~ nepeBOAa yrnoB 3~nepa B ~ HAeKC~ M~nnepa npeAC TaBneH~ 
Ha pHc.7-12. 

[111] [111] 

'It\ 
~ ~ .... I 

[011] (001] [011] (001] 
{110} (111) {112} (111 ) 

PHc.7. neHCTB~T TonbKO 3KBH Hc .8. neHCTB~T Tonb KO 3KBH
eanellTHbIC CHCTeMbI CKonblKeRHR. saneHTllble CHCTeMbI CKO!lbllteHHR 
1 11 0 1 <111>. 1112 1 <I I I> . 

[111] 
nil] 

~ I .. 
" " -- I 

{~Ol] [011]
[011] [001] {110} (111) 

PHc . 9. neHcTB~T CHCTe~ CKOITb Plic.IO. neHCTB~T TonbKO 3KBH

lKeJlWl tIl 0' <I I b H II 12\ <I I I> BaJleHTHble CHCTeMbl CKOIlblKeHHJl 
O,IJ.HOepeMeHHO. 11101 <III> . 

7 

http:CKOITb�Plic.IO


(111] 	 (111] 

/ 
" 1\ 

/ 
" 

I 
\ 

.:. ,	 ,,, . 
[001] [01 1] [001] 	 (011)

{112} ( '11) 
PMC . I J • .ueliCTBYlO1' TonbKO 3KBI1 - PI1C .12. ,UeikTBYIOT CHCTe~lbl CK OJlb 

e3neHTHbJe CI1CTe~1hl CKonblKellMR JKCIUHl 11 101 < I I I> 11 11 12 1 <I II "> 
111 21 < I II> . OAHospCMellllO. 

PI1C . 13. AC- OCb paCTRlKemUl , 

Bpame1-THe eCKTopa till Ilocne 4H

CToro CKOJTblKellliJJ , n - KOHnellCH

P YlOII\ee npameHl1e . CABHroM lIil 

nnOCKOCTM CKOnbJKe llHR KPHCT8J1

m1~eCK aJ1 peweTKa tie B3~1eIlReTCfl, / AEm,/c '<~
. XOTR BeKTOp AB apamaeTCR . KO~1-

neH ClipYlOmee BpameHIiC nepeBOA liT 

pemeTKY B n091iU;HKl , KOTOpaf! co 
OTBcTcTByeT 	 .ne¢lopMal~HH BAonb 

HanpaBJleHHH AC. 
p. 

2 . PE3yn bTATbl 

Hcnonb30BaHHbie OpJo1eHTHpOBKI1 npl-IBeAeHbI B Ta6n.l B BblfipaHHoM 
TpeyronbHI-IKe /8 KOTOPOM paCCMaTpl-IBa eTCR TonbKO Op l1eHTl1pOBKa 
Kpl1CTannl1T OB no OTHOWeHl11O K Hanpa BneHJo1IO npOKaTKI1! nonY4aOTCR 
CBR3aHHble 06naCTJo1, e KOTOPblX Ae",cTByeT Ta *e caMa R CHCTeMa 
CKOnblKeH I-I R /pl1c.I-6! . 

np l-I 3TOM 6b1nl1 pacCMoTpeHbI TonbKO Aei1cT Bl1 z C I1 C T e~1 11101 <11 1> , 
11121 <111> I1 nl1 OAHo ape Me HHoe n eAc TBl1 e o 5 e Hx 

B Ta6n. 2 npl1B eAeH~ r l1CTe~ CKOnb~eHI-IR , K010~e Ae~cTB yIOT 

B o6na c TRx , 0603Ha4e HHblx 5YKBaMt. 
Pacc 411T aH tto e Bpal.l.\eHJo1e Kpl1CT a nnJo11 0B nOLne Ae$ o pMa41111 Y Ka3~HO 

CTpenl<aMI-I Ha p~IC . 7- 12. Pa3 He p e pa ll\eH11A He np'II~ 11 1J\aeTCR 80 BIII1Ma
H>1e B 3H1X CI1CTeMilX . J.1:.t PIolCYH :OB BIIIAl iO , 4TO mil, BblAE:nfIIO T yCToi1

8 

411 BYIO opl1el1Tl1pO BKY (100) (0 11] I 11 3TO Xopowo c ornacyeTcR C 3Kcne
pl1MeHTanbH~MI1 AaI1H~MI1 Ba HAepMepa 11 APyrl1x / 10/11 X3cHepa 11 APY
rl1x / ll/ . TaKI1M 06pa30M, l1awa npoc TaR MOAenb npl1BOAI1T K Ka 4e CT
BeHHoMY cosnaAeHl11O C 3KCnepI1MeHTOM. Ha3BaHH~e B~we aB TOp~ Ta K
lIIe BblAenRIOT yCTO"'4I1BYIO opl1e HTI1p 0 8KY (111) [2 111 . Hawl1 AaHH~e 
nOKa He n03s0nAIOT CAen aTb onpeAeneHHoro 3aKnlO4e HI1 R OTHOCI1TenbHO 
ee peanl13a41111 , HO 11 He I1 CKnlO4alOT Hanl1 411R APyrl1x YCTo"'4I1 B~X OPI1
eHTl1pOBOK . 3TOT sonpoc AonllleH 6~Tb peweH nocne 60nee Ae TanbHoro 
11 rpOM03AKoro 411cne HHoro aHanl13a, BKflI04aR 60nbwee 411cno Opl1eHTI1
POBOK 11 OAHOBpeMeHHoe AeHCTBl1e HeCKOnbKI1X CI1CTeM CKOnblKeHI1R . 
B AaHHoM Ha n pa BneHl111 I1ccn eAoBaHI1R npoAonlKalOTcR . 

1a6ml u;a 2 

CI1C T eMbl CKOnbJKeHHf!. IJ,eiic'1'ElYIOI.I.\He B BblAeneHHbIX 06naC'l'RX, 

AnB pa9ffiWX PHCyHKOB 

PHC:iHOl{ I. 
T4 :! c ~ E 

( IOI)/lIV (fOI )/IIIj (UII )!lW (OII)[riiJ (lDI)/lIIl ' (IOI )/liI 

(IoI)[ n Jj (IOI )!IiI! (IDI )[rn 

(OII )[ iIV 

6 	 ~ 

(IIO )[In) 	 (IIO)/IrV 

(OII )/lIrj 

JIlC~HO){ 2. 
C J) 

(II2)!lI V (ZII )! IIl! (I2I )/iil) (I2I )!IIJ) (II2)}lrI! 

(2II)!lIll (II2)/ri il 

(II2 )/lIV 

(I I2)[IIV 

(II2)/liil 
(2II )[rU) 

(2II) /lIIj 

(2II )/iiij 

A 	 :R E. 
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npOAo~eHHe Ta6n~ 2 

l'HCYHOR 3 . 
A _ _:A c _ _ J)_ E _ _+ _ 

(IOI)/l1L/ (1U1)Il1ll (01I )IlIL/ ( OI I )/lI~ (10I)IlIt1 (I2I)/lI~ 

(IOI)IlIL' 

G f1 
(IOI );lIl/ (1I2}!i:iI] 

(IDI)IlIll (II2)!TIl/ 

PHCYHOK 4. 
A 1> C J) £ 

(l2I)[IIV (TIO)/III} (DIl)LIIV (OII)[llV (IOI)il llj 

T , H 

(IOI)!Inj (IOI)[IIL/ cII2)[1117 
cIOI)/l:rrj cIOI)[IIJj (Il2)/lIV 

PHCYHOK 5. 
A ~ C. ::h E. "F 

(IOI)LiuJ (OIl)/btl (OI I )/IIIj (iOI)/bV (IOI)[iUl (IDlJihI] 

{OII )r...rIJ (iOI)[1n} (iOI )/IIrj 

PHCY HOK 6. 
A 1. C :b E 

(lI2)!Illl (l2I)LIIV (I2I)[IUl (2II)LllfJ (II2)/rIV 
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