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B ·nocne.a:aee epeMa aoapoc aaTepec K pa.a:HallHOHHbiM "pa~na.a:aM Meaoaos, B 'lacTao-

. CTH1 Be)lyTCjl llOHCKH pacna.a:a .,0 
Ill/ . aa , TpH oPOTOHa1 IIpOXO)lSIII{ero C aapyweaHeM · C -'IeT;-

3 '121 ' ·, HOCTH , Hccne.a:oaanca pacna.a: 
Cil

0

-> y 1 HAYIIIHlt, llQ-BHJlHMOMy,· 'lepe3 ollpOM9:!KyTO'I~ .. 
'HOe COCTOHRHe 7r

0
y , CymeCTBOBSRHe ·'aeH3B9CTHbiX Me30~0B, pacna)laiOiJtHXCH·To~~~--ua. 

' ' 131 '-: '. ' 3 HJlH 4 oPOTOHa, TaKlKe He 3aKpbi~aeTCR .COBpeMeHHbiM SKCnepHMeHTOM • 8 STOlt CBH3H 

, HHTtJpeCeH BOilpOC 0' B03MOlKHOCTH Onpe.a:eneHHR KBaHTOBbiX 'IHCen- CHCT9Mbl~ . pacna.[laromelt-
, x) ' . , 

, ca aa Tpu' ojloToaa • Hccne.a:oaaaae STolt B03MOlKHOCTH aaTJ?YllHHeTca TeM, 'ITO miaaeecTeu 

· MaTpH'IHbilt sneMeHT TaKoro pacna.a:a, aepaee, anpaopa . ueaoaMolKHO CKaaaT&, KaKolt aa 

M~orax .a:onycTHMbiX MaTpH'IHbiX sneMeHTOB oy.a:eT ynpaenaT.~ ·-pacna.a:oM, B, uacTomnelt :. 

CTaTbe BbiiiHCaHbl BCP. JlOnyCTHMble, sojlojleKTHBHble' MaTpH'IHble sneMeHTbl PS(:IIa)la 'IBCTH!lbl 

CO CIIHHOM 0 una 1 . Ha TpH oPOTOHa H )lOKaaaao, 'IT()_ CIIHH 0 OTnH'I89TCH OT CIIHHa l, 1i, 2 

uanli'IHeM ·aanpemeuablx KoaojlurypallHlt Tpex ojloToHoa: aanpemeubl KoniiuueapHbie KOHojlary

panaa ·B n10oolt cuc~eMe oTcqeTa ~· kpo~e Taro,. cny'Iaa, ~~;or.a:a ace Tpu ojloToaa oona.a:aiOT 

B CHCTeMe neHTpa Mace Q)lHHaJtoaolt auepraelt ( T,e, o6pa3yiOT TaM .a:pyr c' .a:pyroM 

_yron 120°)~ t{eTHOCTb cucTeMbl Tpex ojloToaoa,. oea aaMepeaaa nongpaaanult, no o.a:uaM 

TOnbKo saepraaM H uanpaeneBHaM ojlOToaoa, onpe.a:enaTb Henbaa, npaae.a:eabi xapaKTepabie. '· 

pacnpe)leneHHH IIO. H8HM9HbWHM HMIIYnbCaM" oPOTOHOB, II03BOnHIOIIIHe OT)lenHTb CIIHH. 0 OT 

cnaua 1 H 2, 

, 1. Oooaua'Ieuug 

HMnynbCbl Tpex oPOTOHOB N.! 1, N•.2, N• 3 oylleM 0003H8'18Tb IIPOCTO llHojlpaMH 1, 2, 3~ 
llOnHpH381lHH - COOTBeTCTBeHHO a , b 

oy~yT 0003H8'18TbCR COOTB9TCTB9HHO 

APJI , BPJI , C f<V 

c • Bonaoabie oPYHKilHH ojloTouoe N. 1, -N.! 2 a N.! 3 · 

\ J 

A =·1 a - 1 a , 
f'V f' V V f' 

A = * • )o ·A)o. PJII '· f'V • . 

----~-------------------
x) Cxo!lHolt 3B!la'leli aaauManca TaKlKe Tapacoa141• 

3 

I 

·' 



' 
,llanee nbipalKeiDIH Tnna lla) n/IH (12) 6yAYT o603!la'laT& cKamrpllbie npoa3neAelliHI 

/ ' 

4-neKTOJlOB 1 II a 11/IH. 1 II 2 

1a 
.... 
la -ru 1 a 4; 12 ;;,.1 2 - (i.)t "'2 ' 

..... - ......... 
a CKOOKH Tana (12a)- CMemallHble npOH3Be/J,ellHH neKTOpOB 1, 2 B a, :F (123) 6yAeT 

0003H8'laTb npOH3BOIIbllYIO cj>yaKitlllO TpeX CKanHpHbiX np.OH3Be/J.elllli1.12 1 23, 31 

F(123)= .:F-(,11. 23; 31); 

a N.! 2 ana. ncex 
a cj>yllK~Il 1 CHMMeTpH'lllble OTilOCHTellbllO uepeCTallOBKil llBYX_ cj>OTOilOB )'.lg 

TpeX cj>OTOilOB,· 6yAyT 00031la'laTbCH f a f : f = F(123)+ F(213) 
- . 12 123 -1:1 

CHMMeTpll'lllble . cj>y!lKllllll T8KOrO )Ke p0/J.8 . OYAYT OTMe'l&TbCH Tllllb/J,Oil: 

a T,IJ.,"AHTH-

f
12

e ~F(123) -:F ( 213)e ( ... ,.:.~ 2) :£ 12 

fua"'fl2+~a +fat ,.~c.',l -·ru2) (ru2 ~"'a) (ru, -· "'•) £12a • 

OnepanaH ~pyronoA nepecTaaonKH cj>OTononN.! 1, N.! 2, N.! 3 6yAeT o6o3aa'laT&CH 
R 

Re(l-+2-+3-+1; a-+b-+c-+a). 

2. Sclx!JeKTHnnble MSTJ!H'lllble sneMellTbl . pacn8/J.a 

Scl>cl>eKTHBilbiA MaTpH'lllblil. s~eMellT pacniula CKanHpllOli (ncen/J.OCKanHpHOil) 'l8CTHitbl H8 

TpH. cj>oToaa llOnlKen 6b!T& npon3neAellHeM oll!loro nnn aecKon&KHX cKanHpllbiX. (nn~ cMeman

. BbiX, CMOTpll no TOMY 
1 

KSKan. 'leT!lOCTb TJle6yeTCH) npOH3Be/J,eiUIA, B KOTOpoe KalK.IlaR 113 

qonHpa3annll a , b , c nxoAHT no O/l.HOMY a TOIIbKO no O/l.HOMY pa3y. B xonapaaHTilOM. 

BRAe no/J,OOHbiX KOMOH!lanail MOlKHO . npRllYM8Tb O'lellb MllOro, HO 6on&man qaCTb !IX He 

. 6yAeT He38BHCBMa llPYI" OT Apyra; noHCK , He3aBHCliMbiX "MaTpll'lllbiX sneMeKTOB npome 

npOR3BO/J,liTb B CRCTeMe nenTpa Mace, 
B aexonapaaHTHOM BB/J.e, 'CTpOHTellbHbiM MaTepaa-

noM' -Ann cxanHpHbiX MaTpR'lllblX sneMellTOB nnnTCn cxanHpBbte npoa3Be/J,ennn ' . .,._ ..... ..... ... .... .... ..... 
( lb)., ( 2c), ( 3a), (a b), (be), ( ca) (1) 

H TOIIbKO OHHj nee npO'lRe . CKSnHpHble npoR3BeneHBSI MOlKHO Bblpa3HTb 'lepe3 HHX1 HanpR

Mep, .B·CRCTeMe neHTJla MaCC (Jb)=-{ib) H T.Aj HO.R B3 (1) He nee KOMORH8ltRH BO/J.

nelK8T nepe6opy, ecna nOMHHTb, 'ITO 'laCTb 03 HRX HOSIB!ITCSI CaMa COOOil B,MaTpll'lHOM 

i ~ .. 

sneMeHTe npa CHMMeTJlH38ltBB, 

'llpB COCTB.sneHHR nCE!BilOCKallHpHbiX M8TJlH'lHbiX sneMellTOB K ( 1) • ll008Bl1SIIOTCR CMe

WB.HKble npOH3Be/J,eHHn TBna 
;:_; 

<i2:>. <"i2~>. <ir;>, <:i'h:>. <7~> (2) 

4 

'· 

-"-
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~"~ 

i. 

. . \. 

./ 

" 
nn10c xpyrosble nepecTanosKa B. KalKnoM 113 nax. KoM6annposaTb riapbl CMeli!&HHbiX npon3- · 

neAeHBA ne nano, ORB Bblpa3.nTCH 'lepe3 cxanHpnble .npon3nenennn, . · 

' •• ' •+ 
PacCMOTJlHM onun npaMep. CocTaBHM npOR3BeAenae B3 (lb ), (2c)· .. 

...... 
( 3a) 

' 
M = (ib Hi;'HJ7)F ( 123). 

....... ~. 

CnMMeTpH3anBR no cj>OTomi,M N. 1 n N. 2 c y'leTOM (11?) .;-(3b) 

.... - -· ....... SIS , 

n T.n. npnneneT K 

M=(1b){2c)(3a)f , 
' 12 

a Kpyronan nepecTaHOBKa cj>oTOHOB 1-+2-+3-+1 !I aCT 

~~ _..... ......... =:!' 

M
1 

= ( 1 b) (2c)(3a) f 
121 (3) 

An:anorB'lHO nony'IBTCH BTopoil ne3aBBCBMblll MaTpB'lRblll CKanHpnbiA sneMeHT 

...,..,.. -- ., -• ,.. + a _...,.. _ _. -= 
M 2 = ( 2 a )( b c ) f2 3 + (3 b )( c a ) f 

31 
+ ( 1 c )( a b ) 'f 

12
• 

\, (4) 

• ' J -------.,llpyrnx, He 3aBBCBMbiX OT STBX1CKaJIHpOB 0 Oopa30BaHHbiX B3 1, 2, 3, a, b,·c·, He:cyme-· 

CTnyeT, 3aTO ne3aBHCRMbiX nceB!IOCKallHpOB MOlKHO COCTaBRT nenbiX. nSIT& 
I . 

Ma =(-;b;) flu 

M4 =(ib;-)(2;) f
23 

+: R 

..... _.,_ ...--
M 5 = ( 2 a ) [ ( 2 b c ) :F ( 123 ) + ( 3 b c ) :F ( 132) ] + R , · 

M6 = (Ub)(tcX2.;) f
31

+ R 

(5) 

M7 = <ii:x ;;)f21+ R • 

I 

.lloKalKeM, 'ITo· nee MaTpB'lHble sneMeHTbl M1 -M 7 oopamaJOTCH"B llYIIb HS rpanane 

cj>urypbl ,ll~/IHna. Ha rpanune cj>oTonbl xonnnneapnbl llpyr .11pyry, !!OSTOMY· neKTOpbl nonHpn-

3annn Kal!(lloro ;.:3 nux nepneH!IHKynHpHbl ne TOIIbKO a~nyllbcy · cicero . cj>oTona, no a HM-

!1YIIbC8M llBYX npyrnx '· 
<2:>=·( 3:>-< ib>=-(lb) = ( i:>-; ( 2c)=0. 

- -,llanee; H3-aa xonnnneapnoCTn 1 a 2 .... - ........ " \ 
( 12 a) = ( 12 b)= 0 

a. B3-3a TOI'o, 'ITO nee TPB nonHpn3annn-oKa3biBalOTCa 5 ·onnoll nnocKOCTH 

(;b;;) =0 

' H3 STBX pasenCTB cnenyeT o6pamenne n ayn& M 1 , ••• M 7 • 

5 
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noxalKeM, 'ITO llBBTP ljlarypbl nanllna TOlKO 3anpemell; B llBIITpO ~ = ~ =-~ 
· · · .,. 1 .:_ a 

Il09TOMY nee ;MSTJlH'I.IIbiB aneMeBTbl, · xyna_. nXOllRT MIIOlKHTenH TIIIlS . f IU · ! f l2 II T.n.,, 

oopama-IOTCH n uyn&. OcTaiOTCH M c II M s • Talt lt8lt B llBIITpe :F (123) = :F (132). TO 
. ... ... _... ........ . .. · _ __." 

M s MOlKHO TSM 381liiC8Tb n BHllB ( 2a )[( 2bc)+:(3bc))ot R =- (2a}( 1 be)+ R 1 

TO OCTb n, llBIITpe M 
4 

II M S nponopnHOII8n&Hbi npyr npyry. 'ho9bl ll01t838Tb, 'ITO 01111 

ooa paBHbi HyniO, naeneM neKTOp D = ix l=:2x l= 1x iTalt lt81t B 'llBIITpe (pile. 1) 2 -3 Lt .. 
TO Il0nfiJlH381lHIO a MOlKHO IlJlBllCT8nl!Tb n nllllB 

-;=a; +a d-J) 
I 2 

11 ananorii'I.HO -- ... 
. b = '{3 ~ + {3 ( 3 - i) ' 

I 2 

.. ... ..... ... , 

c = r, o +:·r 
2 
< 1 - 2 >. 

----Torna noncTaaoaJta n ( 1 b c) a (2;) ll8CT 

........... 2 
< 1 b c > = ({3 1 ·r 2 -·r 1 {32) o 
....... 2 ........ 

'(2a) =a 2(~;·23)=Ca 2 

r.ne C IIpl! nepeCT8HOnKe ~ He . MOIIBBTCH. 

l1 Talt, n. nenTpe 

M2 = ( {31 r 2 -·i, {32) LZ 2+{ ·y1 a 2-~r2 a1):{3 i:< a i{3 2-·a2{31) ;y2"' 0 • 

\ 

TaKHM oopaaoM, ll0K838HO, 'ITO npa pacnane '1.8CTHilbl co CIIHIIOM 0 a n10ooa 

'I.OTIIOCTbiO HB TpH ljJOTOHB UOIITp H KJl8ll ljlarypbi nanana 38IIpOIIlElHbl; nocKC'n&Ky oci'n&moA 

. paAon ljla3on.oro npOCTJlBHCTna cocTosaall 11axonHTCll non 3anpeToM, pacnanbl (ncenno) cKa-
. . .. • . - ' /3/ 
!lliJliiOlt 'laCTHilbl 11a TpH ljloToHa oynyT can&Ho nonanneHbr. Pac'l.eT npanonnT K npeMe-

-8 -9 
HBM lKB3HH Il0Jllllllt8 10 - 10 COK. 

\, 

3. .£!!!.!!....! 
c _ _.~-

CocTanHTb 113 neKTOpOB 1, 2, 3, a , b 1 t neKTOp BnB llCBBllOneKTOp MOlKHO 

ropa3no· oonbmBM 'lacnoM cnocooon, '!.OM cxanHp (ncennocxanHp). Bcero aMeeTcs 6 ·aeaa.:. 
·~ ' ..._ + . ' . 

BHCHMbiX CTJlYKTyp AnSI CilHH8 1., II 16 - nnB CIIIIHB 1 • Bee OHH npBneneHbi B npuno-. 

lKBHHH. 3naCb )KQ Mbl llOKa:lKOU0 'ITO .38IIp9Tbl0 _cnoltcTnOHHbiB CHCTOMB C Hyne~biM nomr~ · 
MOMBHTOM, HO OOH38Hbl nbiilOllHHTbCB n CHCTBMB CO CilBHOM 1. nocTaT_O'IHO yKa38Th XOTB 

obi· onnH MaTpH'IHbllt aneMeHT, ne panllbllt HyniO 8 Tex TO'I.Kax, rne. oopamannc& a uyn& 

nee MaTpa-.iHble aneMeHTbl ana cnaHa uyn:b_. H a caM OM nene, MBTJlH'IHbllt aneMeBT II 2 

(eM. npano:lKellne; CilHII C) 
.... .. ... .. .. ... ..... .......... -
M 2 = a ( b C') f 

23 
+ b ( e a H,t c ( a~) £12 (6) 

6 

'·' 

·'! 

! 
·I 

;r 

i 
I, 

r 
~ 

·t 

.f 
r 

•.. [.~ 
"i". 

, 

I 
-~ 

l 
li 
-~ J: 
.;r·; 
I 

,'!' 
-..~, 

'I 
1 

.il 

.... ,-.! 

/ 

He OOpamaeTCB B eyn& HH n IlBHTp90 HH 118 Kpamt ljJHrypbi nanllna, 'noTOMy 'ITO Oil· COCTan--
t . ' \ 

neH 'n3 OllHBX TO<I&KO BOKTOpOB nonHpH3anaA, a TO'IKH HS ljJHrype nanBna I)JIIKCHpyiOT TOn&KO -, . ..... '' 

BMnyn&Cbi, OCTaBJIBB IIOlll!pii381lHBM .llOCTa~'I.HO · CnOOOllbl~ 'I.TOObi ~ 112 119 oopamanoc& Ha 

Tax ann HllbiX naHHSot .Pnrypbl nannna n uyn&. Ta~~:aM :lKe cnol!CTBoM oonanaeT a CTJlYKTYPa 
• • J ,. 

c npOTHnononolKHoll 'I.BTIIOCTbiO 
\ 

~ . .. ... ..... ... .. ... ... ... ... ... ... ... 
M 2=· ( 1 x a )( b c) £

21
+ ( 2x b)( c a) {at ( 3x c)( ab) f

1
; (7) 

" 
Te :lKe cooopalKeiiHll IIOllHOCTbiO npHMOHHMbl B K CilHBY 2. H 3ABCb MOlKHO COCTa

niiTb a.pljleKTIInl!biB M8TJlii'IBb19 aneMO~Tbl 113 OAHHX T~KO.BBKTOJlOB IlOnl!pll381lHA, H8IlpH~ 

MBJlo' 
M .= ( 11 ak + I ka ,) ( b i! )'£ 2 t R , 

... ... ... 

M'= [ 1~ ( 1 X j{ \ + 1lc(l X; )
1

] ( b c) f
2
t R 

_II A8nbme rronTOJll!Tb TO )KQ llOBOAbi. npliMbiB .. nbiJtnaAKII nonTneplKAaiOT 9TO. Brrpo'l.eM, OT-. / 

cyTCTane npn HenynenoM crraae aa~peTon aa Konnnlleapabl_e xoaljlnrypan11n ncno n oea, 

Bb!JtnaAOJt. Ecnn TpH ljJOToaa· Konnaaeapllbi, TO ax cnapan&BOCTH +1 11 -1 MOlKl!O CK~anbiBBTb 
apnljJMeTH'IOCKH. H3 Tpex OAHHHil aen&3SI rrony'I.IITb Hynb, noaTo~y y Tpex KonnaneapllbiX 

ljloT_oaon •CIIHHa uyn& 110 OblnaeT. niOoolt )KO BbiCWHll CHilli n03MO:lKBH, H8AO. ~OnbK<;>, 'ITo-' 

Obi ero rrpoeKIIIIH 11a oc& xnaaToaaans obma pan11a 1 (-+1+1-1 ). 

OTcyTCTnHe B CHCTBMB co cnHIIBMII 1 B 2 3HB'I.IITOn&HbiX 3allpeTOB npllneneT K oon&-
4 

WHM BOJlO!ITBOCTBM pacnana II n HTOre - K Oonee_ KOJlOTKBM npOMBH8M, (,_, B 10 pa3 

KOJlO'IO). 

4. Konn'leCTBOHHhre KpHTepnn 

Mbi yKS3ann Ka'leCTneBIIble oTnH'IHn cnnaa 0 OT cnn11a 1 · • nepexon K Konn'leCTnell-

llb!M OUOHKBM 38TJlYlliiiiTOllOH: BOH3BCCTH8 AOllSI y'I.SCTIISI B pacnanO·KS:lKllOrO H3 ~BTJl~'IHbiX 

aneMeBTon. OnaaKo MOlKHO npennonaraT&, · 'ITO nee MaTpH'I.Hbre aneMOBTbl onaoro cn1111a . 

HJlHBBAyT It p8CIIpOAOnOIIRSIM Ban ljlnryp~ll nannna,' OTnH'I8K>WHMHCH TOnbKO AOTBn!IMH ... TBK 
' ..., I ._ 

KBK 3anpeTbl. y IIIIX B OABHX H TOX :lKO MOCTaX. Torna. KOnH'IOCT_neHIIbiB OilOBKH 0 npOBOAOH-

BbiO nns HeKoTopbiX MSTJlH'I.BbiX aneMenTon, oynyT xapa~TepBbl ann niOooll nx KOMOIIIIa

naa. 

Pac'l.eT ynooneA npononnT& n KonapaaaTBOM. BHAe. Boa&MeM cneAyiOmae MSTJlH'IBbla. 

aneMeBTbi nns cn11aa 0 
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M 1 ~;., ( 13 ':- 2J) ( 21-31 )( 32- 12) AIW 13,,\ ·C~, 

M2 =·( 13 - 23) A B_ ' Cf31 2 {3+ R 
. . I'VfWa a 

n MB:TpH'IllhlO sneMenT .[Ina cnnna 1, ne oopamaJOmnllca a eym. a aanpeTax cnnna 0 

M1 = AI'~BI'vCa,6( 1+:2)aP + R •. 
. ' . . fi ' 

nyCTb MSCCS • BCell . CHCTeMbl pSBHS 1, c;>ooanS'IHM eme 

23=-112u; 31=·-·112v 12"'-·112 w • 

Tax 'ITO (pnc. 2) 
U + V+ W =·1. 

·Torna ycp~,[!SeHHe no nOilllpH38ltliSIM npHBO,!IHT x. 

I 
2 -e 

l;. M
1 
:·2 

2 
uvw [(u-v)(v-w)(w-u)] 

2 -a ' · 2 2 
l: M

2
=2 uvw(u v 2 +·v w 2 +:w~ 2-uvw 

l: M
2 

= 2" 2 
[ 3(u2 v 2 +:v~2+:w 2u 2)+ 2u v w] • a , 

3SMeTHM0 'ITO ·ace. STH BblpalKeBHSI He 3aBHCSIT OT '19TSOCTH Sa'l:am.soro COCTOSIHHSI 

\ 

..... 

·, 

1 • = = 
(npn/npOTuaononolKHoll 'leTnOCTH aaMena B na B nnn ·C .na ·C npnaana. Obi x To'l:so 

TaKHM ·me Bb;p~lKe,~SIM), 

· Pacnpe.[!enesns ·san 'l:aCTb~ Jlannna. npn sTnx MaTpH'IHbiX sneMesTax n_asbl sa pnc, 3 

(pacnpe.[!enesns_ nan OCTani.nbiMH 5/6 cjlnrypbl Jlannna 'cnMMeTJ:lH'I.Hbl OTBOCHTem.so Me.rinaB•,' 
. ·, . ,. ~ 

Tpeyrom.nnxa). Bn.[lso, 'ITO cnBn 0 ,xapaxTepnayeTCSI O,[IHHM nnn nayMs aaMeTHbiMH ·aOaBbl-

meimsMH, anom. KSlK,[IOll 113 CTOpOH cjlnrypb! JlallHilS, Cpe,[!H MaTpii'I:HbiX SJieMCBTOB ·,[IJISI 

cnnsa 1 _ecTb TaKHe ( M 3 ) , XOTOpble oona.[laJOT MaKCHMYMOM a nesTpe cjlnrypbl, r.[le 
M

1 
= M

2
=-0. 

Cpa'a_nHBaSI Sltcne~1fMenTam.sble ,[ISHHble c sTHMH pacnpenenesnsMH, cne.[lyeT TaKlKe 

CllOlKHTb ., cjlnrypy Jlannna BmeCT9p0. ( HJIH0 'ITO TO lKe CaMoe, 0003Ha'I:HTb HOMepOM 1 cjlOTon' 
\ ' • < 

c nanMeHbmell sseprnell, noMepoM 2_ -.co cpe,!lnell, noMepoM 3 - c. nan6onbmell), Ecnu ne·, 
I , ' 

xBaTHT cTaTncTnxn nns npoaepxn coananenBs .[IByMepnblx pacnpeAenenufi, npe.[!naraeTcs 

nOCTpOHTb. snepreTH'I:eCKHll cneKTp CSMOrO HH3ltOSHepreTH'IeCltOrO . H3 cjlOTOHOB: paC'I:eT no-
• I . 

xaablaaeT cum.soe paanu'l:ne a cjlopMe aToro.cnexTpa a cny'l:ae cnnsa 0 n cnsna 1· (~nc. 4)~ 

3aMeTnM,, 'ITO snepreTn'l:ecxue nnn yrnoable pacnpe.[!enesus, CHRTble co acell cjlnrypbl ·Jlanu-. 

na, ne o6sapylKBaaJOT Taxux ~aaJIH'I:Bll: nOTeps ~ncjlopMannn o TOM, xaxoll na cjlOTonoa ~Me
eT.' CaMyJO HuaKyJO snepruJO, ltS!tOll - HaHO~JlbmyiO , CM83blBaQT pa3JIB'IB SI, 

Bee paccylKJ:IeHUSI a· STOll CTaTbe OTHOCSITCSI K npSIMOMY pacnaey X .. 3y 
0 

a He X Kac-

XS,[IBOMY. nponeccy THna X .. tf'y .. 3y 

8 

~-

' 

Ha6JIJO.[lenne xacxa.[lnoro pacna.[la oaua'l:ano 6bl, 'ITO· cnus 0 y 'l:aCTHnM X HCKJII0-
1 . 

'len; OTilH'!HTb lKe cnns 1 OT cnnna 2 no pacna.[laM o~>~no Obi neB03MOlKno: a o6oux cny-
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HeaitaacHMLie MaTpH'IHLie_-sneueBTLI pacnaAa 'ISCTHn~ co cnHHOM 1. 

CHCTeMa J- (6 CTp:yKTyp) 

.... .. ..... ... ... 
M1 =-a ( lb )( 2c) f

2
'l:R 

.... ... ...... 
M2 =a(bc)f

28
-t·R 

..... • ..... ... -+==r .... 

Ma = ( 2it )( 3b X 1 e) ( lf28+:2 ~ l+:3 fl2) 

.... .... .... .. -
M = 1( 2it )(.bc)f +:R 

4 28 

... . .... ~... ... ..... 
M1 = ( 21 )( b c)[ 2:F ( 123)- 3:F (132)1 <t- R 

........... - ..... ' 

M6 =a ( 1 b)( 1 c) f
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-t·R 

CacTeMa· I+ (16 CTpyKTyp) 

... ... -... ...... .. .. 
M1 = ( 1 x a)( 1 b)( 2c) f

2
/:R; 

.. ____.. ~ _ ..... 
M =( 1x a)( be) f

28 
+:R 
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(.. ... ...... ... 
M8 = ( 1 t )( 2 c )[ C"2x l ):F (123)+:( Jx l ):F (132) 1 <1- R 

.... .... .... .. .. 
M4 =· (be)[ ( 2 x a):F (123)+·( 3xa ):F (132)1 +:R 

i = <2txlrrH(ix ;;):F (123) + < ixe > :F (213 > 1"" R ' I 

.. ..... .. ... 
M8 = ( 2a_)( bx c) f

2
l:R 

.. .. -· M1 =a( 1b c) f
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+:R 

. M1- =it [(ifi"t) F( 123) -(J~):F( 132) 1-t- R 

.. .. .. .. .... -
MD= 1( 2ir}( 1 be )f

28
+ R; 
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M10=1(bC:><i2a>t
2
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M = 1 ( 2a)[ (2hc1 :F ( 123 )+:( j"tc;) :F (132)] <1- R 
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M 
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= ( 2 a ) ( lb c ) [ 2 :F (123) +: 3 :F ( 132) 1 + · R ; 

M
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= (b~) < i:tit>rh (123)- j:!(132)1"" R;. /~ 

... - ...... .... ....... .. .... 
M = ( 2 a) [ 2 ( 2b c) F (123) +: 3 ( 3bc }F (132) 1 + R; 
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.. ...... .... ..... .... .... . 
M

15
,; ( 12 a) [ b ( 2c):F (123)- c ( 3b):F (132)1 <t- R; 

"M =<-:-s-c><ir +R >; 
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