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I 4 14 4 

a - £ t 6 t, 1 
OtT 

(II) 

II = 
l>t (

14 - (f: I 12 a 11 > 

~ 
t 

1
t 1 

aot al4 

a 
01 

2 2 
f I aU t j Bot 

12 a II 

£
1
/12 all. 

I 

B cny'lae, &CAB 1188 ABB3bl ( aanpBMep, L 1 B L a ) BM810T 011BH81t08b18 rp 

TO 1111ll T8JtOrO CBMM8'1"PB'lBOrO TpBIII18T8 MOlKeT !SbiTb 381IHC8BO yCnOBIIe 11 

p081tB ( JipB CTBrM&TB'IBhiX BCTO'lBBKe B B3olSp8lK8_HBB) • H M88M JipB It I a' 

2 f 2 
D ID =-(a a +a a -...h)l(a a -..:..a)=-A 

2 I OIU 0134 6 0224 12 

2 t f f f 2 2 a 
D • a II _1 [(a---' )(a -!..J )+( a0 a-..!J)(a a -l.J) -...:..J] + ..£1..i.[(a01 1 04 6 0 1 4 14 4 4 4 4 40 6 f • 

2 1 
2 f (a "" a ). .\ f t 2 + f 2 .\ t 

+A a I a a - 1 o 1 UJ - .:.:.::..a!.l2( a a - ,a" 3 8o)- 3 a aa ( a a 
l 0 1 34 12 B 13 f I 0 I 24 12 B 12 f I 0 2 

Peaym.TaTbl 8bl'lBcneaxll no aTBM ljlopMynaM saweTHO xylKe cornacyJOTC!I c 

'l6HHbiMB H3 TO'IRbiX M8TPBll, '18M B Cny'l88 11y6neTa. 0CH08H8!1 norpemHOC 

8 OT!Sp8Cb1B8HHH 'lll8HOB Tpe'l'bero IIOpS111K81 'ITO 811HR8T H8 TO'lHOCTb ljlopM 

38BhiW88TC!I), npu y'leTe xy6B'lBbiX 'li18HOB BM8CTO (15) BMeeM (npeael 

M811b1MH IIOIIp880'1BbiMB 'lll6H8MB) 
2 • 2 2 

f,) D( _!.a)+D D a a a D(aa+a a
8
.-__..

6 
+ 2 8 02 a 2,-12 12011211 

1 o 1 u oa • lio 
2 • 

+~(a -.!.)(a --!.Qa +a (a -...h)(a -l.t)+ D,L.[(a -...!ol_f )(a 
6 01 .4 12 4 24 0 2 II 4 34 4 ---o- OJ .4 

2 

+a (a -..Lt)( a - ~)]+ ~2[ a (a -~(as, -~+{a -.l..:t<a 23- f4 
01 18 4 " 4 6 01 12 4 4 0 2 4 

a f f +_LI. Daf 2 (a ___ 1 )(a --1)a0 
120 1=1 I I 01 6 14 6 

B cny'lae 11y6neTa &ce xy6B'lHble 'lneHbl BC'le3alOT B npa6nalKeHBH 'TOHKOI 

KOrl18 f I -+ 0 , BO D OCT810TC!I ltOH6'1HbiMB, nmr TpBnneTa JiepBbiA KY 
I /4/ 

HC'l8388T .1111!1 'TOHJtHX' ABH3 (CM, T8KlK8 ). nocn&I1BSIR CYMM8 8 (17) 

MOlK8T 6b1Tb OT6pomeR8, YpaBR8RHR ( 17) H ( 16) MOlKRO pemaTb M8TOI10M 

rrpH!S11BlK8H&A: 3811&8asrcb oTHowenueM D 2 I D 1 =-A , onpe11ensreN D 1 B3 ( 1 f 

CKOI1bKO D 
1 

H D
2 

YI10BAeT8opsnoT ypasneHHJO (17). Hanp&Mep, 11ASI TPBn 
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BblpalKeHBSI M8TJIB'IBJ,Ilt aA8M8BTOB '18pe3 llBBeiiBb18 pasw:epbl 
) • (9) 

0
2 

eABAYJOlllBe eOOTBOWeBBII: 
eM Allll 0

1 
H 

2 2 

1
=-(a

01
a

18
- t 1 /12)/(a01' 2af/12)•-A. (lO) 

2 '2 

_ UifXa -t /4)- t 2/80]- A a1.( a 01a •• - t ,a,.+t,agl)o~-~(a -t .j4) ( 11 ) 
1 I 1a I I • - 12 a 6 02 

(a 
2
a-t 

2
/4) - t :/80 ] . 

H'IHBbl D
1 

H D 
2 

nertto orrpettenSJJOTCII. 3aMeTBM, 'ITO ttatt 'nottasH&aeT 

rpattHeHTbl B L 
1 

H L 
2 

AOlllKBbl BMe'n> npOTBBODOllOlKBble 3H8ttB. 

• MeTotta Mbl Bbi'IHenana D 1 H D ~ Beo!SxoABMble AllH cpoxyeapoBKB 

M paeDOllOlKeHBH l1HH3
0 

BeTO'IHBlt8 B B30!SpalKeBBII: a0 j7,0M, a 1;1,5M, 

&0,9 M ( a
18

•4,5 M, a
01
r8,5 M, • 0a•ll,5 M). cllopMYna (10) ttaeT 

-1 -1 (11) 0
1
..0,6176 M , D

2
-0,7818 M • To'IBble 3Ha'leHBII D a [) 
-1 -1 I 2 

eBBH TaKoebl: D 
1 

=0,68476 w: B D:i-Q,79118 M • TaKBM o!Spa-

onpetteneHBB rpaAHeBTOB B 8TOM eny'l88 paBBbl - 2 ,5 % B ~ 1 %, eOOT-

6yAYT yMeHbWaTbeH C yeellB'IeBBeM paeeTOIIBBII a 11 H YM8BbW8HH8M f, 

BbleOtt811 TO'IHOCTbo TO MOlKBO y'lecTb tty!SH'IBbl8 'llleHblj liJIB aTOM 

BHTCII H8 (12): 
2 f 2 n a,.. 

_!.; J +D. (a o• a -.J. )+ ~t1( a _.!J')(a _!..J.) a + 
12 • • 2a 12 6 01 4 12 4 2a (12) 

D D
2

f + _L.!..lla ( a -~) ( a -...h) • 0 
6 Ol U 4 28 4 

2 

Mbi npeHe6pernH nonpaBO'IBbiNB 'llleBaMB THD8 f 1 /12 a T.A., a Tatt-

bl BHAa D: f /\ a 
01
-+)( a 

18 
-+)/12<1. OnpenenBB D 1 .a: D 2 , xeo6xott•-

KH, MOlKHO Bbi'IHellHTb oeTal1bHble q:neabl MaTpBnbl R Y • R z B BaiiTB 

yeenH'IeliKHo JlelleTBBTellbROt DpB r = 0 y(i)/y((J} • r ' liJIB yU y II' 

r = 1/r ( Talt ttalt det R = det R • 1 ) , EcnB BCTO'IHHK BAH B3o6pa-
y22 yll y • 1 
ttOCTHlt He eosnaAaJOT, TO npHXOABTeH pemaTb eaCTeMY B3 ABYlt ttBaA-

H Bbi"'IHeneHHH ttenaJOTCSI TpyAoeMttHMBo 

pa3llOlKeRHH ( 8) MaTpanbl nBB3bl MOlKBO nony'IBTb PIIA Tellnopa Allll 

AllH eaeTeMbl B3 Tpett l1BH3 (TpHDlleTS): 
pfll +fJ ~~~ +{3 11 <a>+ ,:,2 11 (11~{32 11cnJ+f32 11 caa~ 

1 2 a t-1 2 a 
(I~ (Ia) (28) 

+f3Jj2JI +f3/3a11 +fJ2Pa 11 +• .. 
(O)' M(l) B y(lj) DO cpop~e eoBD8A810T e aHanorB'IBbiMH M8TJIHA8MII Ay!Sne-' 

(18) 

8) (aHAette 0 no-npelKH8MY 03H8'188T BeTO'IHHlt, 1, 2, 8 - l1HB3bl0 4 -R3o-

HHe 'TORKOII' l1RH3bl B aTOM 8Jly'lae A8eT DOrp8WROCTb - 20%, 

6 

• 

" 

(0) 
M = (: :04). 

M<tl=+ 
I 

( :14 
t 2) a a -~ 01 14 12 

aOI 

~~~~~ _1 (( a 14 

6 fl 

-11 
4 

(a -ix a -!t>-01 4 14 4 

f 1 8 ot-T 

t,'/80) 

(II) 
M 

I >I (

14 - ( t: I 12 a 11 ) 

~ 
f ~I 1 

a 01 8 
t' - I aU 

14 12 a 11 

801- r;/12 all. 

(14) 

t~ Bot ) 
B eny'lae, ecllB ABe nBR3bl ( aarrpaMep, L 1 a L a ) HMeJOT OABRattosble rP8JlHeRTbl a AllHR&t, 

TO Allll Tattoro CRMMeTJIH'IHOro TpBnneTa MOlKeT !SbiTb 3anaeaRO yenOBR8 ABOIIROII cpoByeH

pOBltB (rrpR eTRrMaTR'IRbllt aeTO'IRRBe B R306pali<8BBR), HMeeM liJIH g
1
• Ia• f

1
=fa ( 0

1 
= 0 8 ) 

2 t 2 
D /D =-(a a +a a -~)/(a a -...:..2)=-A (15) 

2 t o t 14 oa u 6 os 24 12 

2 t t t t 2 2 a t 2 
D • a 11-' [(a--' )(a -LI )+(a -..!:...I)( a -.1.J) -..::.J] + L.Ul(a -hXa -~)-L] + 

t Ot 6 o t 4 u 4 oa 4 84 4 40 6 t 2 02 4 24 4 80 

2 t '<a ~ a ). At f 2 f 2 t 2 2 ( 16) 
+Aa!a a - 1 01 AIJ-::.::_a!.U(aa- ,a,.+ a 8o)-Afa8 aa (a 8 _ft8otfaau)l· 

1 0 1 84 12 a t o t 24 12 a f 02 u 12 a 
II I 12 I Ia 

Pe3yl1bT8Tbl Bbi'IHeneBHII no "&THM cpopllofYllaM saMeTHO xyll<e eornaeyJOTCB e ASHHbiMB, nony-

'leRHbiMH 83 TO'IBblX M8TJIHA, '18M B eny'lae Ay!SneTa, 0eHOBHaB norpemHOCTb 38ltllJO'IaeTCB 

e OT!SpaeblsaHHB 'lneaos TpeTbero nopSIAtta, 'ITO BnBHeT Ha TO'IROC'ft> cpopllofYllbl ( 15) (I D 2 /D 1 I 
3aBbiWaeTCSI), npa y'leTe Ky!SB'IBbllt 'll18HOB BMeeTO (15) HMeeM (npeHe!SperaB 0'18Bh 

M8llbiMH nonpaBO'IBbiMH 'll18B8MB) 
2 2 2 
~) D( -~)+DDa a a a+ 0

1 ( a01
8

14
+ aoa8

84 - 6 + 2 8os 8 u 12 1') 2 01 12 ill u 
2 a 

+.!&.!2.J.I(a -...L)(a -..b>a +a (a -..h)(a -l.t)+D,f~[(a -.ltHa -.L)a 
6 0 I .4 12 4 24 02 28 4 84 4 -o- 01 4 Ia 4 84 (17) 

2 

+a (a -..!.1)( a - il)]+ ~~[a (a -~( •a4 -~+(a -.lJt<a 2 --L4 
)aa4] + 

01 1a 4 14 4 6 01 12 4 4 o 2 4 a 

+_L~ oa£ 2 (a -~Ha -_!!.)=0 
120 I= I I I 01 6 14 6 

B eny'lae Ay6neTa see tty6a'IHble 'lnes&I se'le3aJOT B npa6nalKeRBH 'Toaxoll' llBB3bl, T,e. 

KOrtta £ -+ 0 , RO 0 OCTaJOTCH BOR8'1HbiMH, Jlml TpBnneTa nepBbiA Xy6B'IHblll 'IlleR He 
I I ~/ 

He'le3aeT AllSI 1 TOHKHlt' l1HH3 (eM, TaBlK8 ), nocneARSIH CYMMa B (17) 0'18Bh Mana H 

MOlKeT 6&1Tb OT!Spomeea. YpaBR8RHSI ( 17) H ( 16) MOlKHO pemaTb M8TOAOM nOCl18AOBaTel1bRbllt 

rrpa!SnHlKeaall~ aattaeaseb oTaomeHHeM D 2 I D 1 -A , onpeAenaeM D 1 H3 ( 16) B rrpoeepsteM, ua

CJ<:onbttO D 
1 

\ H D~'yAoeneTeopHJOT ypaeReHHJO ( 17). HanpHMep, AllH TJIHnneTa e I jl 8=0,72M, 
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I! 

,I 
: 

IIi 
I, I ,, 
!,' 
·, 

~~ .. 
I ~ 

f 

f
2 

•J,llM, &
01

•6,8 M, 
•uil,2 M, a

34
-3,1 M ( a

02
c7,5 M, a

2
;-4,3 M, a0 -;s,7M, 

a
14

-5,5 M, a 13•2,4 M, &
04

=11,8 M) ypaBHeHB>I (17) H (16) BMeiOT BUll 

61, 534 0 
1 

+ 32, 148 0
1 

+ 34,03 0 2 0 + 9,95 0 ~ 8,15 0 0 3 =0 
I 2 I I 2 

(18) 

2 2 0 I a 11,8 / ( 58, 86 A - 5,37 A - 53, 36 ) • (19) 

llpeae6pera>~ xy6B'IHhiMB qnesaMu, HMeeM A •1,914, 0 1 •0,5456 

llon6opOM H8XOIIBM, 'ITO CBCTeMa (18), (19) Yll0Bil8TBOp>!eTCSI npu 

-1 

-1 -1 
M , o.,-1,044M 

-1 
0 

1
-Q,6658 M , 

0 
3 

=- 1,0578 M ( A = 1,590), B xopoweM cornaCBB C Bbi'IBCneHB>IMB DO TMHhiM M8TPB-

-l -1 U8M ( 0
1 

=0,6397 M , 0
2
=-1,0528 M ), MolKHO cpaBHBTb B31lOlKeHBblll MeTOll Bhl'lll-

/~ . 
cneHBB 0

1 
u 0 

3 
c MeTOIIOM, onucaHHhiM B pa60Te • B aTOM MeTone rnasS&te nnocxoCTB 

IIBH3bl C'IHT8IOTCII COBD8118101UBMB 0 HO )lnll 4JottyCHhiX paCCTOSIHBII nHH3hl npB 4JoxycupOBKe B 

ne4Joxycaposxe ucnollb3yeTCSI noson&ao TO'IH8H 4JopMYna f 4JoK + f ne4Jox = f/3 . lln>~ 

CIIY'I8H ny6neT8 9TOT MeTOII naeT HSCKOilbltO 6onee TO'IHhlll peayn&TaT, 'laM MOlKHO nony'IBTb 
/5/ 

B3 4JopMYilhl (1 0) ( 6ea y'leTa Ky6H'IHOro 'llleHa), 0AH8KO Bhi'IBCIISBBSI DO MeTOAY pa60Tbl 

aecKon&KO 6onee TpynoeMKB. KpoMe Toro aToT MeTon soo6me aenpuMeHBM nn>1 TpunneTa. 
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