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Ill 
B pa6oTe 6blBO nonyqeao ypaBHeHHe llBH OTHOCHTenbHOil HBMBrHH'IeHHOCTH 

H 6bln ODpeneneH cneltTp aneMeHT8pHbiX BOa6yJKJleHHil llBSI OllHOOCHOrO 8HH30Tpon

HOrO cjleppoMaraeTHJta. PeaynbT8Tbt 6btnH nony'leHbt MeTOilOM neyxapeMeHHbiX TEiM

nepaTypHbtX cflyHKUHil fpHH8, rlte 6btn HCflOBb30B8H HeKOTOpbtil CDeUHBBbHblil npHeM 

JlBSI pacuenneHHSI BblCWHX cflyHKUHH fpHHa. finst onpeneneHHH H8llp8BBeHHSI BeKTOpa 

H8M8rHH'IeHHOCTH 6bln HCD0Bb30BBH npHHUHD MHHHMyMa CB060ilHOil aHeprHH. B pa6o-

/2/ 
Te DOK838HO, 'ITO yp8BHeHHSI llBSI onpeneneHHSI H8Dp8BBeHHSI BeKTOpa H8M8rHH'IeH-

BOCTH MOlKBO nony'IHTb, ecnH DOTpe6oB8Tb, 'IT06bl cflyHKUHH fpHH8 HMenH onpeneneH-

Hble 8H8BHTH'IeCJtHe CBOiiCTBB. 

/3/ 
B pa6oTe MeTOilOM neyxepeMeHHbtX TeMnepaTypHbtX 8HTHKOMMYT8TOPHbtX 

cflyHKUHil fpHH8 HCCnellOB8B8Cb CHCTeMa, raMHBbTOHH8H KOTOpoil COBnanaeT C raMHBb

TOHH8BOM H3HBrOBCKOil MOltenH C Y'I~TOM ltei!CTBHSI nonepe'IHOrO BHernaero nonSI, 

/3/ 
UenbtO aacTostmeA pa6oTbt HBnHeTcst npnMeHeHHe npenno}[(eHHoro B pa6oTe 

MeTOilB K H3y'leHHIO CBOHCTB OllHOOCHOro BHH30TpODHOrO cfleppoMarneTHKB B reilaeH-

6eprOBCKOll MOJlenl!. 

3aMeTHM, 'ITO C DOMOWbiO p83BHTOrO MeTOilB 6btnH, B '18CTHOCTH, nony'leHbl 

KOppenSIUROHRble cjlyHKUHH BRilB < b f ( t) b & ( 0) >, KOTOpbte DpH COBDBlteHHH BpeMeHHbiX 

H npocTpancTBeHHb~ apryMeHTOB To}[(ltecTBeHno o6pamatOTCSI B aynb. KpoMe Toro 

nony'leHbl BblpB}[(eHHSI llBSI CDeKTp8 aneMeHTBpHblX B036y}[(JleHHil H llnSI OTHOCHTenbHOil 

HBMBrHH'IeRHOCTH DpH p83HbiX opHeHT8UHSIX nonH OTHOCHTenbHO OCH 8HH30TpODHH 

KpRCTa nnn . 

I. PaccMoTpHM onHoocHbtil aaaaoTponHbtA cjleppoMaraeTHK B reilaea6eproa

cKoli Monenu cnaaa S ~ - 1 -. O cb z Bbt6upaeM no HanpaeneHHIO ocu 8111130Tponuu. 
2 • ... 

llnH yno6cTBB paccMoTpltM cny'lai! , Korna Hanpaeneaue BHewHero MarHIITHoro nonst H 
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neJKBT II MOCKOCTB ( :a, :a ) • Torna raNHnbTORII8B CBCTeNW B DpocTeiW8N C1f7'188 

8RB30Tp0DHB NOJK8T 6 WTb 38DBC8H B Billie: 

H---
1-I 1(1 · ' )S s 
2 r I ' r

1 
I I I I I I 

. . ... 
-I'D Is, -I'D ~s,, 

r r 

1 • -IRU
1
,f

1
lS

1 2 r1, r1 a 
• s, 
I 

rae l(f ,f l •Hif -f ll>O - ooweaawl HHTerpan,R(f ,f l•lllf - f Il-
l I I I I t I t 

( 1. J) 

no6alllt8 K OON8HBONY BHTerpany, CIIII38RR811 C 8BH30TpoDB811 f r -onepaTOp CnBR8 

8118KTpoH81 H8XOl1111D8rOCII II Y3118 peWeTKII 1 I' - waraeTOa Sopa. 

nepelllleN OT CDBIIOIIWX OD8paTOpoll X OD8p8TOpaN nayna C DONOWbiO npeo6-

p830118BBB 

s• -~1 ll-2•,l-f-o,+ +• laiafl r 2 r r 

s• ._.l._fCl-2• hiaf + c•+ +• l-f I r 2 r r r ( 1.2) 

sF • ..Lc•+ -• l. 
r 2 r r 

rae a • • + • , a napaweTp npeoC5pa30aaBBa (J 6yaeT onpenenea 11 nanbaelmew, r r r 
Toraa rawanbTOaaaa ( 1.1) c nowo111b10 npeo6p830118BBB ( 1.2) •DpBI!IO.IIB'I'CB 

K IIB.Ily: 

I • 1!1 - -
1
- I! <•+ + • l-

2 r • t ' • 
I;u ,t l•+• 

tl,fl I I t 1 t 1 
( 1,S) 

-~I wu ,f lo+•+ + • • l +II' • 
I r r I I '• rl r I '• ' t .. ' 

1 + 1 - - I v ( f 1 , f 1 )( •, + •, l • r - - I u (f 1 , f 1 h 1 •, 
2 r

1
r
1 

I I I 2 r
1
,r

1 
I I' 

4 

rae sseaeHbl o6oaaa'l:eHHH 

2 
U ( 1

1 
, I 

2 
) • I ( 1

1 
,1

2 
) + R ( I 

1 
, 1

2 
) cos (} 

V( 1
1

,1
2 

l• R (l
1

,1
2 

)sln8cos8 

W ( I , I ) • R (I , I ) sin 
2 

(} 
I 2 1 2 

W ( I , I ) • 2 I ( I , I ) + W ( I ,I ) 
1 2 1 2 I 2 

~ • E -...LV ( Ol ·I'(H xcos8-Hzs iD 8l- -l.R (O)sin 
2 2 

r - E + _1_ u ( 0) - I' ( H X s in(} + H. c os(} ) + _L (I ( 0 ) + 
2 1 2 2 

E •- _!_I E 
0 2 2 

+ __L (I ( 0) + R ( 0) cos 28 ' ) I 
4 

1( 0) • I I (I , I ) R ( O) - IR(I
1 

, 1
2
). 

l 
1 

I 2 
I 

I 

llnll Bbl'lHCneHHll H8M8rHH'leHHOCTH B 38BHCHMOCTH OT TeM!le 

Hero M8rHHTHOrO l!Oflll 6yJleM llORb30B8TbCll JlBYXBpeMeHHbiMH 38ll 

8HTHKOMMYT8TOpHbiMH TeMnepaTypHb!MH <jJyHKUHl!MH fpHH8 1 K8K H 

( 1) 
G (tl~«b (tllb (Ol»-8(t) < b (t)b (0) +b (0)1 

sh a h 8 h h 

<m + 
G (t) = « b (t) 

~ " 
(0) » 

h 

( 3 ) 
G gh ( t ) = « n g ( t) I b h ( 0) » 
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!OCXOCTB ( a. • ) • Toraa rawanbTOHRas cacTeNbl a npocTelmew CIIY'Iae 

wo•eT IS~o~Tb 3anacas a BBae: 

u---1-IJ<t ,t ls s 
2 t 

1
, r

1 
I I t I t I 

. . ..... 
-~&H Is, -,a .~.s,, 

r r 

1 • • -I R (1
1

, 1
1

)5
1 

s, 
2 r1, r1 I I 

) • I( 1 f - f p > o - oiSt.teHHbll HRTerpan, R (f , f l• 1 q r - r p -
I I I I I I I 

( 1.1) 

M8RHOMY BHTerpany, CBII38HB811 C 8BH30Tpon&el, f t -onepaTOp CnBH8 

HaxoAameroca a yane p8WeTXB 1 I' - MarseTOa Sopa. 

1Jl8N OT CDRROBbiX onepaTOpoB X onepaTOpaN nayiiJI C DONOWbJO npeo6-

s• • ...1.. I o - 2 ., l- I - (1, + +" l ... 1 r 2 r r 

s• • ...J._JU-2• laial +(It+ +It lcoel I 
r 2 r r r ( 1.2) 

sF • ..L(I,+ -It l, 
r 2 r r 

· It r , a napaweTp npeoiSpa30BaHRII (J ISyaeT onpeaenes B aanb&etmew. 

I raNRnbTOHR8R ( 1.1) C DONOWbJO npeo6p830B8HRR ( 1.2) •DpRIIOJIRTCR 

1 + 
• 1!1 --I 7 (It +It l-

2 , 1 f r t 
I;O ,r llt+lt 

r
1
,r

1 
I I t I t I 

..)_I W(f ,r )(lt+ll+ +It It l + Il'
1

a 
I t t I I t I t1 t I t1 t 

I' I 

I + I 
-- 1 v ( 'I.' I )( ", + ", ) • t -- I u (I I . '• ,., ., 

2 t 1t
1 

I I I 2 t
1
,t

1 
I I' 

4 

( I.S) 

rile BBelleHbl o6oaua'leHHH 

U ( f , f ) • I ( f , f ) + R ( f , f ) cos 
2 

(J 
1 2 I ll I 2 

V ( f 
1 

, 1
2 

) • R (f 
1 

, 1
2 

) sin (J cos (J 

W ( f , f ) • R (I , f ) sin 
2 

(J 
I 2 I 2 

W ( f , I ) • 2 I ( f , I ) + W ( I ,I ) 
I 2 I 2 I 2 

": • l --LV(Ol•I'(HxcosfJ-H"sinfJ)- -l.R(O) sinfJcos (J 
2 2 

1 x a 1 2 r' •l +--U(Ol•I'(H sinfJ+H cosfJ)+-(I(O)+R(O)cosfJ 
2 I 2 2 

E •-...L(t 
0 2 2 

+ __..1_ (1(0) + R (0) cos 28 . ) I 
• 

I(O) -I 1(1 ,I ) R(O)al:R(I ,f) 
r 

I 

I 2 
r 1 2 

1 

( 1.4) 

.[lnH Bbi'IHCneHHH H8M8rHH'IeHHOCTH B 38BHCHMOCTH OT TeMrrepaTypbl H BHeW

uero MBrHHTHOrO IIOflH 6yJleM IIOflb30B8TbCH llByXBpeMeHHbiMH 38II83JlbiB810lUHMH 

/ 3 / 
8 HTHKOMMYT8TOpHbiMH TeMIIepaT ypH biMH tPYHKUHHMH fpHHB , KBK H B pa6oTe ! 

(I) 

G sb ( 1) = « b 
8 

( 1) I b b ( 0) » • (J ( 1) < b 
8 

( 1) b b ( 0 ) + b h ( 0 ) b 
8 

( 1) > . 

(2) + 
G (l)= « b (ll l b (0) » 

gh - h 

(3) 
G gb ( I ) = « n 

8 
( I ) I b b ( 0) » 

( 1.5) 
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Yl c nonh3Y H ypaBHeHIIH U B1!lKeHIISI UnSI onepB TO pOB b , b + II D B reltaeH-
1 • • 

6ep T'OBC KOM npeUC T B BneH!IH C T'8 M Hn hTOH118HOM ( 1,3) 1 MOlKeM 3 B n!IC8 Th y p8 BHeHIISI UnH 

~YHKUII n rp11H8 ( 1,5 ) B BHne : 

d ( 1) .. 
---G (t ) •ia . (g,b ) 8(t)-8(t)( b 

d t gb I I 
+ 

a 1 ~ (I) 1 (2) 
+~{, i\(1-g ) --W (I, 8 l ! G (t)--~W(f,g)G (tl+ 

1 2 4 lb 4 I l b 

( 1.6 ) 

"' 1 ( S) 1 + + ~I , 1'1 (I- g l - - V ( I, g l l G ( t l - - IV (f. g l « b ( b 
1 

+ b 
1 

) I b h ">> + 
I I 2 fb 2 f I 

1 "' 1 + +-LW(I,gl « n b l hb » +--IW(f , g)«b alb»-
2 r • 1 2r tab 

-IU(I,gl « b n l b » +IV(I,sl«n n lb ». 
g I b f f 1 b 

d t 

(~) 
G (t) 

oh 
ia (g,b) 8(t)+8(tl;b 

2 I 

~ 1 - (2 ) 1 (I) 
- ~ I • i\(1 - gl - -W(I,gliG (ll +- Iw(f,gl c (tl-

, 2 4 fh 4 f fb 

( 1. 7) 

::£. I ; 1'1 (I - g ) - - 1- v ( I • g ) I G(l) ( t) + _l I v ( I. g) « ( b + + b ) b + I b » -
I 1 2 fb 2 1 f f a b 

--1-lW(I , g) « b +n l b » -...!....:tw(l ,gl« n b lb » + 
2 r tgb 21 8 th 

+ L U (l, gl« n b+ l b » -~V(I,gl « n n l b )) , 
f • b f • f b 

6 

rne 

d ( 3> 1 ~ ( I) ( ~) 
i -- G h (t) = i a (g,b ) S( t ) + --d G ( t)- G (t) I 

d t • 3 2 t oh 8 b 

-Liw(f, gl«b+b -b + b l b » - -l~w u .s l« b~ + -b b 
4r of 1 gb 4 1 t o Is 

~ V ( I ,gl «( b+ 
8 

a
1

(g, h ) • 2 < b
8

b b > 

8
) n

1
l hh », 

a ( g ,h) =2 < b+ h> + u L'l(g- h ) 
2 • b 

a (g , h ) =2< n b > + b L'l( g -h ) 
a • h 

U=1- 2< n
1

> =1- 2 il 

3 n MeT!I M 1 'ITO D C lln y Tp8HCnHU HOHHOi:t CIIMMeT pll ll CII CT e M b1 Cf 

< n
1 

> He 3 8BHCSI T OT HOMepa ya n a, 0 T Me T HM T8K)I(e 1 'ITO !!MeeT ! 

< b f 
+ > = < h , > =h , 

Db1TeKBJO!llee 11 3 ycpen HeHHOT'O ypa BHeHHH U B I!lKe HH SI U n H o nepaTop a 

o6p830B8 HHH (1, 2 ). 

2. Dn>~ n ony'leHnH aaMK n y T oi:t c n c T e M b ! ypaBH e HH A JlnH ~Y' 

DhlC!ll H e ~yHKUHH r pnH a , n o HBn H JO!UHe cq B npaBo A '1 8 CTH ypaB He HH A 

/ 3 / 
p a anM qepea HH3lll n e , n p HMe HHH pacu e nneHHe , Ka K 11 B pa 6oTe 

« b h I b » ~ i> (G( I) ( t) + G ( l )( t)) 
I g b f h gh 

_ (I) ( 3) 
« n b I b » ~ n G ( t) + 1i G ( t ) • 

g I h lh g h 

7 



·Sl ypaeHeH"Sl nBIDKeHIHI nnSJ onepaTopos b , b + " n s reilaeH-• . . 
encTaeneHim c raMn nbTOH"BHOM ( 1.3), Mo>KeM aan"caTb ypasHeH"SI nnSJ 

( 1.5) B anne : 

(I) ., 
G (t)•i a (g,b) 8 (t) - 8 (t) l b 

8h I I 
+ 

I u (I) I (2) 
i">.( l-g)--W ( l,8l!G (t l --IW(f,8)G (tl+ 

4 lh 4 I lh 

I <8> 1 + (1-g)--V{f,g)!G ( t)- -IV(f,g)«b (b 1+b 1 ll bh '>>+ 
2 lh 2 1 8 

"' 1 + c W ( l , g) « n b I b h >> + -- I W (I , g) « b a I b » -
• 1 21 tab 

l, g ) « bn l b » +IV(l,sl«nn l b », 
81 b I I a h 

(2) ... -
G (t) ~ ia (g,bl8(t) +8(t)~ b 

ah 2 1 

(I) . 1 a (2) 
" t";( l- g) --W(f,g)jG (t)+ 
2 4 lb 

1 
4 

Iw (I ,gl c (tl-
' lh 

""' {l - g ) - - 1- v (f • 8 ll G( a> ( t) + _L I v (f ' I!) « ( b + + b )b + I b » -
' 2 lh 2 I I I a h 

~W(l , gl « b+n l b »-_!_Iw <I .g l « n b l b » + 
r 18b 21 alb 

j ( l • g ) « D b + I b » - I v ( l. g)« D D I b » . 
I a b I a I b 

6 

( 1.6) 

(I. 7) 

d (3) 1 m ( I) (~) 
i--G b(d=ia (g,h)8(1l+--dG (t)-G (tll-

d t 8 a 2 I ah ah 

( 1.8) 

-...LiwU,gl «b+ b -b+b lb » - -LiwU,gl«b~+-b b 1 b »-
41 sl 18h 4 1 Ia Ia h 

rne 

IV(l,gl « b+ 
8 

)n
1

1 bb » , 

a ( 8 ,h) a 2 < b b > 
I 8 b 

a (g,h)=2<b+b >+ u i">. (g-h) 
~ • h 

a (g,h)=2<n b > +bi">.(g-h) 
a a h 

a=l-2 < n 1 >= 1-2rl 

3 a MeT"M 1 'ITO B Cllny TpaHCnHUIIOHHOH CIIMMeTp"" CIICTeMbl c penH"e < b1 > ,<b ; > , 

< n1 > He 38B"CSIT OT HOMepa Y31l8 , 0TMeTl!M T8 K>Ke , 'ITO "MeeT MeCTO paeeHCTBO : 

< b I 
+ 

> =< bl > =b, 

BbtTeKaiOmee 113 ycpenHenHoro ypaeHeHI! Sl UBI!>KeHJ!Sl nnSJ o n epa Topa S; 
o6paaos aH"Sl ( 1.2). 

( 1.9= ) 

" enna npe-

2, iln SJ n on y'!eH"Sl 38MKHyTOH CIICTeMbl ypaBHeHHi! UllSl <jlyHKU" H fp11H8 ( ),5) 

BblCW"e (jlyHKU"" f pnHa , nOSIBllSIIOUlJ!eC.<I B npBBOH 'IBCTII ypBBHe HIIH ( 1. 6) - ( 1,8), Bbl 
/ 3 / 

paanM 'Iepea HII3W"e, npuMeHHH pacuenneHHe , Ka K 11 B pa6oTe 

« b b 
I 

b » ub (G(I) ( t ) + G (l)(t)) 
h lb 8h 

_ ( I ) (8) 
« n b I b » ., n G ( t) + 1i G ( t ) • 

g I h fh 8 h 

7 



«b+ b jb »• b (G(I) (t)+ G(
2

) (tll, 
f • h •h fh (2.1) 

« n n I b » .. ;;- (G(3) (t) + G(B) (t)) 
II f h fh gb 

H aHanorH'lHOe llflSI OCT8flbHblX BbiCWHX cjlyHKUHti fpHHa. 

Torna ucnonb3YSI e ypaeHeHHHX ( 1.6) - ( 1.8) pacuenneHnH THna ( 2.1) 11 npH

MeHHH <l>ypbe-npeo6pa30BaHHe no BpeMeHHbiM H npoCTp8HCTBeHHbiM KOOpllHH8T8M CO

r n aCHO cjlopMynaM: 

nony'IHM 

Ca> .. <a> -1 Et 
G (t) • J G (E) e dE , 

gh -- &b 

G<a> (El 
gb 

_1_ I G<a >(E) e 1(11,&-b) 
N II II 

, (a • 1,2,3), 

IE -A(II l + B(llll c0
' (F:)+ 8(11 JGC

2
> (El-I2C(v)-D (llllG<a> (F:l = 

II II II 

2" r. 
a !11lF: -N~ b6(11ll, 

I I 

-ll(II)G(I)(F:l+IE+A(II)-8( 11) IG( 2)(E) +l2C(IIl-D(IIliG (B)(E) a 
II II II 

a (lll F. +Nf b l'i(llll , 

"r. 2 I 

-C{o, )G( l) ( F. ) + C: (ll l r; <2> ( r.l+ F.Cca> (U= _i_• (Ill . 
II 1/ II 2 rr 3 

8 

(2.2) 

( 2.3) 

( 2.4 ) 

( 2.5 ) 

I 

' I 

roe 

A (II) 10 A + + u 1(0) l 
11 

B (II) • ...!... R ( 11) sio 8 ( u sin 8 + 2 b coe (J ) 

' 
C(ll) • C + _!..bi(Oll 

2 II 

1 -D (II) • T R ( t.ol cos (J ( u sin (J + 2 b cos (J). 

A •p. ( Hx sin (J + U • cos (J) + ...l_ R ( 0) cos (J ( u cos (J - 2 b sin (J ) 
2 

1 X z 1 
C = -

2
- p. (H cos 8- H sin8l- -

4
-R(O) sin (J ( ucos8-

l •1-l(lll/1(0). 
II 

PewaSI CHCTeMy ypaeHeHHR ( 2.3) 1 ( 2,5) H HCfiOJJb3YII CT8Hil8P"1 

/ 4 / 
TeOpiiH cjlyHKUHR fpHH8 ( CM,, HanpHMep, ) , nony'IHM B blpa >KeHHe llll 

TapHbiX B036y>KileHnR CHCTe M b l B BHQe: 

2 2 ~ 
F.(lll =I A (Il l + 4C (lll-2[ A(lllll(ll) + C(11lD(11lll 

H llflSI <l>ypbe -o6pa30 B KOpp e nHUHOHH blX ~lYHKU H lf 

(I) 

r = < Lbh > . 
gh • 

(2) + 
r gh = < b g b b > . 

fl OII Y 'lllM c n eJl y iOlU YIO CllCTCMy yp8 B iteHH!"! 

9 

rca> 
gh = < D 

g bh > 



« b+ b 
I • 

I b » • b ( G (I) (I) + G ( 2) ( t)) • 

b - ~ 

« n n I b » • ;;- ( G (a) ( 1) + G (a) ( 1)) 
a I b ~ ah 

e llilH OCT8 IlbHb!X B b !CWHX lj>yHKUHll fpH H8 , 

(2.1) 

CI10Ilb3Y H B ypaBHeHHH X ( 1,6) - ( 1,8) pac u e nneH!IH THI18 ( 2,1) II IlpH-

npeo6p8 30B8HHe flO BpeMeHHb!M H npOC Tp8HCTBeHHb!M KOOpllHH 8 T8 M CO-

( IlBM ! 

<a> oo <a> - 1 Et 
G (I) • f G (E) e 

ah __ sb 
dE , 

G (al (E l 
ab 

_I- I G<a >(E) e l(v , a-h) 
N v v 

,(a•I,2,3l, 

:v) + B(vll G(l) (F.l+ B(v JG<
2
> (El-{2C(vl-D (vliG<s> (F.l = 

v v v 

-
1 -1 a (v) F. -N": b~(vl l , 

F. I I 

(I ) (F.)+ I E + A ( v)- B( v ) I c <2> (E) +I 2 c ( v ) - 0 ( v) I G (a) (E) ~ 
v v v 

--I a ( v)F: +N '; bl\ (vll , 
F. 2 1 

c ( l) ( F.) + C.( v ) r; (2
) (F:l + F.r.( S) ( f:l ~ _i_. ( v) , 

v v v 2 " 3 

8 

(2.2) 

( 2.3) 

( 2.4 ) 

( 2.5 ) 

1. 

I 
I 

rne 

A(v)'"'A+ ..1._ u 1(0) lv 
2 

B ( v ) • _!_ R ( v ) sin () ( C1 sin () + 2 b coe () ) 

' 
C(v) • C + _Lhi(Olt 

2 v 

I -D(v) • 2R(v)cos8(u sin()+ 2bcos8l. 

A •P. ( Hx sin() + II • cos {)) + ..1._ R ( 0) cos() ( C1 cos () - 2 b sin () ) 
2 

1 X • I -
C a-

2
-p.(H cos8-H sin8l--

4
-R(Olsin8(ucos8- Jb s inlll 

l •1-l(v)/I(O) . 
1/ 

( 2. 6 ) 

PewaH CHCTeMy yp8BHeHHt:l ( 2,3) 1 ( 2,5) H HCI10Ilh3YS! CT8Hil8pTH b l e MC T Oil b l 

14 1 
T eOp!!H lj>yHKUHt:l fpHH8 ( C M,, HB ilpHMep, ) , IlOilY'!HM Bb! p8 >KeHHe llilS! C ileKT p a 31leMe H-

T 8 pH biX B036y>KileHnt:l CHCTe M b l D BHJle ! 

2 2 ~ 
F. ( v ) ~I A (v ) + 4 C (vl-2[ A ( v ) fl(v) + C (v )D(vlll 

H llil SI ¢ ypbe -o6pa3 0 B K Oppen stU!IOH H b i X ~lYH K UH if 

(I) 

r .. < ".b h > • 
gh 

(2) + 
f' gh = < b • b h > . 

fi OII Y '! H M c nellyiOtUyiO CIIC T C M Y ypa BI!C HH M 

9 

(3) 

r g h .. < • • b h > 

( 2. 7) 

( 2.8 ) 



1 A < " > - a < " > 1 r < I> 
" 

- a < ., > r< 2
> + 1 2 c <" >- n <., > 1 r m 

" " 

u B ( v l 
- -2-

b I2C(v)-D(v) N'f ~(vll. 

a < " > r <I> - 1 A < ., > - a <., > 1 r <2> 
" " 

I 

- I2C(v)-D(vllf(a). 

" 

.!!._ I A ( v ) - B ( v ) - E ( v ) cth _!_ {3 E ( v ) l + 
2 2 

b ~ 
+ - l2C(v)- D(v) - N£ ~(vll, 

2 I 

( I ) 

c < vl I r., 
(2) 

- r 
" 

l • _!!__ C ( v l - _h_ E ( v ) cth __!_ {3 E ( v l. 
2 2 2 

( 2.9 ) 

(2.10) 

( 2. 111 

Yf a ypaB HeHH il ( 2. 9 ), ( 2. 10) MOlKHO ITOITY'!HTb COOTHOWeHHe: 

() 

(I) 
r 

" 
(2) 

r 
" 

= ...!!.__ I 1 - ~ cth - 1- {3 E ( v ) l . 
2 A(v) 2 

(2.1 2) 

nepeilneM TeiTepb K OITpenene HH ~ ITapaMeTpa ITpeo6p830B8 HHH ( 1.2). napaMeTp 

OITpeneJJHM T8K 0 '!T06b! b p8BHHJJOCb Hyn~: 

b 0 0 . ( 2.13) 

Y'!HTb!BaH (2.6 ) , (2. 13), H3 (2. 11) nonyqaeM 

p.HxcosfJ - (p.llz + - 1-R ( O) ucosfJ )sinfJ= 0, (2. 14) 
2 

(I) (2) 

T BK KBK H3 ( 2.1 2) cnenyeT , 'ITO ITO KpailHeii Mepe OilH8 113 BeiJH'!Hil f v • f., 

He pasHa nyn~. YpaaHe HHe (~ 14) HBJJHeTCH , TBKHM o6pa3oM , ypaBHeHHeM nnH o iT 

peneneHHH ITapaMeTpa npeo6pa aoaanHH () . 

Y'!I!T biBBH ( 2.1 3), ( 2. 14) H aaMe'!aH , 'ITO 

10 

1 

N 
I r <I> 

" " 

_1_ I I' <2> 
N v v 

--1-I < b b > • < h b > ·0 
N v I a v I I 

1 + + 
-- I <b b > •<h b >• 

N v I a v I 1 

1-u 
n • 

H3 (2.12) ITony'!HM TpaHcueHneHTnoe y pasnenHe nnn oiTpeneneHHH 

HBMBrHH'!eHHOCTI! U : 

1 

~ = _1_:£ 'i:cvl cth..Lf3 E(vl 
u N " A( vl 2 

--v-
5
-J d 

8
v ~cth ..1 

(2 If) A (v) 2 

H Bb!palKe BHe nnH cneKTpa aneMeHTa pB biX aoa6y lKne11n ll 

rne 

.. .. 2 .. - ~ 
E(vl•IA (v)-2A(vlll(vll 

1 

A( v) •p. H xsin () + ( p. H" + - 1- R(O)ucos (})cos()+ - 1- I (0) Ul 

2 2 " 

D ( v l • - 1 - R ( v) u sin 
2 
(), 

4 

3 aMeTtiM , 'ITO B ITpenenhHOM cnyqae HaoTponnoro «jleppoMarJ
/ 5/ 

R ( f , g l • 0, ITony'!IIM peaynbTBTbt pa6oTbt • HaMarHH'!eHHOCT~ 

HArtpa sneHa ITO HaiTpaBneHHJO anewnero MBrHHTHoro nonH. B cnyqa 
/ 3/ 

nonyqaeM peaynhTATbt pa6oTbl 

B nnnbHei'tt!leM o TnenbHO pa ccMoTpHM c n y qa u R (0)> 0 H R (0 

KOT C>p HX Ob16pa 1111 ' ,X llil!TIJ3BJJE'tll!lt BIICIIII!Cro Mnrti i!THOrO ITO!TH . 

1 I 



1 A < v 1 - s < v 1 1 r < I> - s < v 1 r<~> + 1 2 c < v 1- o < v 1 1 r <a> 
v v " 

o B ( v l --2-
b 

2 
I2C(v)-D(v) N'l 6( v) I . 

s < v 1 r < I> - 1 A < " 1 - s < v 1 1 r <~> 
v " 

I 

-I2C(vl-D (vllf<a> • 
" 

= .!I_ I A ( v l - B ( v l - E ( v l clh __!__ f3 E ( v l I + 
2 2 

+ _b_l 2 C ( v ) - D (v l - N ;' 6 (v l I , 
2 I 

(I) 

c < "1 1 r" 
(~) 

- I' 
" 

C ( v l - _b_ E ( v l c th 2._ f3 E ( v l. 
2 2 

I • a 

3BHeHHil (2, 9), (2,1 0) MO >KHOil011Y'IHTb COOTHOWeHHe: 

(I) 
r 

v 

(~) 

r 
" 

= ...!!_ I I - ~ cth - 1- f3 E ( v l l . 
2 A(v l 2 

( 2. 9) I 

( 2. 10) 

( 2,11t 

(2.1 2) 

lepelineM Terrepb K orrpene11e nn 10 napaMeTpa rrpeo6pa3oBaHJHI ( 1.2) . n apaMeTp 

rrpene11HM TaK , '!T06bt b paBH51110Cb ny1110: 

a 0 . 

;a51 (2,6 ) , (2. 13), H3 (2,11 ) ll011Y'IBeM 

p.Hx cosO - ( p. ll" + - 1-R (Ol acosO )sinO= 0, 
2 

H3 ( 2.1 2) c11enyeT , 'ITO no Kpat"!Hetl Mepe onna H3 ae;tH'IHH 

( 2.13) 

( 2.14) 

( 1) (2) 

r". r, 
ra HY11JO, Ypaanenne ( 2. 14) HBI151eTcl1 , TBKHM o6pa3oM , ypaanenn eM n 1111 o rr 

!HH rrapaMeTpa npeo6paaoaann11 {) . 

'Il!Tb!B851 (2,13 ), ( 2,14) H 38Me'IB51 0 'ITO 

10 

_I - l: f (I) • _I_ l: < b b > • < b b > • 0 
N v v N v r av r r 

( 2.15) 

I <~> I + + - I o 
--II' a --I <b b > •<b b >•n• -
Nv"' NV '•v rr 

( 2.16) 

113 (2,12) 11011Y'IHM Tp8HCUeHneHTHOe y paBHeHne ll11SI onpeneneHIISI OTHOCHTellbHOH 

H8M8rHII'IeHHOCTI! 0 : 

..L 
0 

_1_ I E(ll) cth ..L f3 E (II l 
N II A( Ill 2 

__ v_f d 811 ~ctb ~ {3'f: (v) 

(2rrl3 A(lll 2 

u Bbrpa>Kenne lli1SJ cneKTpa al1eMeHTapn r,rx ao36ylKnenni! 

rne 

.. .. 2 .. - ~ 
E(lll•IA (vl-2A(IIlR(IIll, 

A ( v l • p. H x s in 0 + ( p. H • + - 1- R ( 0 l o cos 0 l cos 0 + - 1- I ( 0) o c 
2 2 II 

D ( v l • - 1 - R ( v l a sin~ 0 , 
4 

( 2.17) 

( 2,1 8) 

(2.10) 

3 a MeTIIM, 'ITO B rrpenel1bHOM cnyqae 1130Tporrnoro rjleppoMarneTHKa , Korna 
! 51 

R (I , g l • 0 , nony'IIIM pe3yl1hT8Tbi pa60Tbl • HaMarHI!'IeHHOCTb, cor11acno ( 2.14), 

nanpa a11e na no nanpaaneHHIO anew nero MarHnTnoro 1101151. B cl1y'Iae, Korna I (I . g l :0, 
/ 3/ 

nol1y'IaeM pe3y!l hTflT bl pa6oTbl , 

B LIHI1bHeiil!leM o TLie!lbHO paccMOTpHM c11yqa n R (0 l > 0 n R (O) < 0 nnn ue -

KOT C>p!·:X llbi6pn !! II ! •X 11 Dil(J8Bilell lli"J Bll8lll ltero MDrii iiTHOrO 11011!1, 

II 



3. npeanonO>KHM, 'ITO R(O) > 0. 

a) PaccMoTpHM cHa'lana cnyqa~. xoraa BHewHee MarHHTHoe none napannenbHO ocH 

8HH30TponHH: Hx- 0. u»- H .. 0 Toraa ypaeHeHHe ( 2,14) HMeeT ana: 

1 
l~t H + -

2
- u R ( 0) cos (J I s in (J • 0 ( 3,1) 

H ero peweHHe sin (J • 0 , (J - 0 B aToM cnyqae (2.17) H (2.18) c y'l~TOM 

( 2,19) HMeJOT BHJ:l! 

E(v) • ~tH + - 1-u!I(O)+ R(O)-I(vJl, 
2 

_l_ = -•- J d 
1 
v clh -

1
- f3 E ( v ) · 

u (2td 2 

(3,2) 

(3,3) 

Kax BHJ:IHO, a 9TOM cnyqae HaMarHH'leHHOCTb HanpaeneHa no oCH aHH3oTponHH. 

6) ecnH >Ke BHemHee MarHHTHoe none HanpaeneHo nepneHaHxynHpHo ocH aHH-

aoTponHH u" -H -1 o, u•- o, TO ypaBHeHHe ( 2,14) 38llHCbiBaeTCH B BH/le! 

~tH 
1/2 R(O) u -sin9 Ieos 8. 0 (3,4) 

H HMeeT J:IB8 pemeHHH, npH 

IL H > 1 ( 3.5) 
1/2R(O)u 

peweHHeM ypaeHeHHH (3.4) HBnHeTCH cos 8- 0, 8- + . B 9ToM cnyqae, T,e, 

a cnyqae cHnbHbiX MarHHTHbiX none~, HaMarHH'IeHHOCTb HanpaaneHa no HanpaeneHHJO 

BHeWHero MSrHHTHOro nonH nepneH):IHKynHpHo OCH 8HH3oTponHH, H /liTH (2,17) H 

(2.18) c y'l~TOM (2.19) nony'IHM 

E(v )a(~tH + ...!._ I(O)ut ..,]l 1-
2. 

( 1/2 ) u R ( v) 

1L H + ( 1 /2 ) I ( 0 ) ut .., 

12 

~ 

I (3 , 6 ) 

u 
-•--f d a.., I l - (1/2) u R(v) 

(21r)
1 

I'H +0/2)I(O)at 
" 1 I cth- {3E(v 

2 
v 

A B cny'lae cna6blx nonea, xoraa 

I' H < 1 
(1/2) R (0) C7 - • 

p8W8HB8M yp8BH9HBH ( 3,4) SIBrulaTCH 

••• 8 -
,a 

(1/2) R(O) C7 

"'••• aanpa1111esBe saMarHH'IessocTH He coenaaaeT c aanpaaneaaew E 

BOI'O UOIIB, B (2.17), (2.18) C y'lt\TOM (2,19) RMeiOT BR4! 

E(.,)•-1-a[I(O) + R(O') -J(v)JI 1-
2 

(2 I' B/ll(O) C7 )
2 

R(v) 

1(0)+ R(O) -1(.,) , 

-·--II 
• • 

U•l' f4 vII -
I K 

(2"8/R(O) C7) a(v) I cl.ll .LpE (v 

I (0) + R(O) -l(v) 2 

nerBO )'6eaBT1oCll B TOM, 'ITO DpH H• 0 BblpalKaHRSI (3,2), (3,10), 

(S.JJ) D810T ODBB8XOBbiA peaynbTaT: 

E(.,) • - 1-aii(O) + R(O .)-J(.,)J, 
2 . 

1 • • 1 Q ..._- --- J d v cl.ll - ,.. E ( .,) 
II (2•)1 2 

13 
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npennono>KHM, 'lTO R(O) > 0 ° 

MoTpHM c Ha'lana cnyqal! , Korna BHewHee MarHHTHoe none napannenbHO o cH 

nHH : H" - 0 , U •- H .j 0 Torna ypaaHeHHe ( 2.14) HMeeT BHn: 

1 
II' H + -

2
- 0' R ( 0 l cos 8 I sia 8 a 0 (3. 1) 

weHHe sin 8 • 0 8 - 0 B aToM cny'lae (2.17) R (2. 18) c y'l i:\TOM 

MeJOT BRA: 

E(lll •I'H + _ 1_u (I(O) + R(Ol- l (llll. 
2 

_L = -"- f d 
3

11 c th - 1- tl E ( 11 l o 

0' ( 2")3 2 

(3.2) 

(3 ,3) 

lH0 1 B 9TOM c nyqae HB MBrHR'leHHOCTb Hanp aBneHa no OCR 8HR30TponRR, 

ecnR >Ke BHewHee MarHHTHoe no ne Han pasneHo nep neHnHKynsrpHo ocR aHH -

:R H" • H-/ 0 , H • • 0 , T O ypaBHeHRe ( 2,14 ) 38fiRCbiB8eT CSI B BRAe : 

I' H 
1 / 2 R ( 0) q - sin 1J I c os 8 • 0 ( 3 .4 ) 

r AB8 peweHRll, npH 

I' H > 1 ( 3,5} 
1/2R (O l u 

eM ypaBHeHRSI ( 3 ,4) SIBnlleTCSI c os 8 - 0 , 8 - +- , B a TOM cnyqae , T , e , 

e cRnbHbiX MarHHTHbiX nonel! , HaMarHH'leHHOCTb Hanpaaneaa no HanpaaneHRJO 

ro MarHRTHOrO nonSI nepneHAHKynSipHO OCH 8HR30TponRR 1 R AnSI (2, 17) R 

C y'li:\TOM ( 2, 19) nony'IHM 

)a[I'H + ...!_ l(O)ut
11
](1-

2. 

( 1 /2 ) 0' R ( II ) 

I' H + ( I /2 ) I ( 0 ) O'f ll 

12 

~ 

I (3 . 6) 

0' 
" f d • ... I l - (1/2 ) 0' R ( II ) I " ctb 2.. tl E ( ... () • 

(h) a I' H + 0/2 ) I(O) tH 2 
II 

(3.7) 

A B cny'lae cna6b1X nonea, Korna 

I' H < 1 
(l / 2) R (0 ) u - • (3.8) 

peW8HR8N ypaBB8RRSI ( 3,4) SI BnSI8TCSI 

ala8 • 
I'H 

(3.9) 
Cl/2) R(O ) t1 

'ro8o 88Dpaiiii8BRe H8M8rHH'I8BBOCTH Be COBD8A88T C B8Dp8Bn8RR8M BH8WBero M8rRRT-

•oro DOnR1 R (2.17), (2.18) C y'lt\TOM (2.19) HM810T BRA: 

I ( ., ) • -
1
- u [ I ( 0 l + R ( 0'} - I ( ., l ] I 1 -
2 

( 2,. B/R(O} C7 ,~ R (II) I ~ (3.10) 

1(0)+ R(O) -l(v). 

I .,. I 
7 • (";;,T f 4 ., I 1 -

I ll 1 (2,.8/R(O} u) R(v) 1 ctlo-{JE (vl. 
2 1(0) + R(O) -l(v) 

( 3. 11) 

nerxo y6e.IUITioCII B TOM1 'IT O DpH H• 0 B blp8lK8HHSI (3,2), (3,10), 

(3.11) QaiOT OABR8XOBbll peayn&TaT: 

8 T8XlK8 ( 3,3) 1 

E(v) • +u ( I(Ol + R(O ·) - l(vll, ( 3. 12) 

.1.. • -"-f d1
v ctlo -

1
- {:l E(v) 

u (2w)l 2 ( 3.13) 

13 



• 

H (}- 0 , T, e , 6e3 BHeWHei"'O MBf'HIITHOf'O 110/lR HBMAf'HH'IeHHOCTb HanpasneHa 110 OCH 

8HH30 TpOnHH . 

4 . npennonO)f(liM Te nepb, 'ITO R (0) < 0. 

a) EcnH BHewHee MaruuTuoe none uanpaeneuo no ocH a uHaoTpom•H Hx~o.a• .. a.jo, 

TO ypaBHeHne ( 2,14) HMeeT BHA: 

- cos () I sin ()- 0 . ( 4.1) 

Ero pemeuneM B cnyqae CHnbHbiX noneil 

2 I'll > 1 (4.2) 
R ( 0) I u 

HBn!leTCR sin()= 0 , () - 0 , T.e. HaMarHH'IeHHOCTb Hanpa sneua no n a npaeneHHIO 

BHewHef'O M8rHHTHOf'O n0/1!1 1 H (2,17), (2. 18) C y'le TOM (2.19) aanuweTC!I B Billie: 

F:(v) =1' n + _L_uii!O l - I R(O) I -I( vl I. 
2 

_1_ = 
u 

a I Jd v cth- fJE (v). 
2 

_v~ 

(2rr) 3 

B cnyqae cna6biX nonei\, KOrAa 

2 I' H < I 
R ( 0) I u 

peweuneM ypanueuu!l ( 4.1) HBnHeTc H: 

cos() = 
2 p. H 

I R (Oll u 

II [13 ( 2.17), (2.18) C yqe TOM (2.19) nony'lllM 

E(v}=..Lu[I(OJ-I(vl) I I+ 
2 

2 I R ( v } I [ I -(2p. H I I R ( 0) I u ) I 
1(0) -I (v) 

s 
I 

_1_ = ~v--Jd 3 vI I + 
~ 

I R(vll[l- (2p.H/I R ( O)ul 2 ) I cth - 1- fJE(vl. 
I 2 

u (211)3 
1(0) - l(v) 

14 

~ 

(4.3) 

(4.1) 

(4.5) 

(4.6 ) 

(4 .7) 

(4.8) 

PaccMoTpiiM, HaKoHeu, cnyqail , KOrAa BHewuee MarHII THoe none HanJ: 

AHKynRpHo o c H a HH30TponHH: H x = H .j o , Hz= o . 

6yneT HMeTb sun : 

I I' H + - 1- u I R ( 0) I sin () I cos() = 0 
2 

Torna Yf 

H ero peweHIIR cos (} = 0, (} = 1--, T.e. B 3TOM c nyqae H8M8f'HH'IeHHC 

nepneHAHKynRpHO OCll 8HH30TponHII H ( 2.17) 1 ( 2,18) C yqeTOM ( 2 

B Bl!Ae: 

E(v) .[,.H + ....!....u(I(O) -l( v ll)l 1 + 
2 

(1/2lu i R!vl l 

I' II + ( 1 / 2 ) u ( I ( 0) -I ( v l ) 

_1_ • _v_ f d a., I 1 + ( l /2 l u I R ( v l I II\ clh ...L p E 

u (211) 1 I' H + ( l/2 ) u (I ( 0) - I ( v ) ) 
2 

J.1 B 3TOM cny qae MO)f(HO y6eAHTbC!I B TOM, 'ITO npll H-0 (4.7), I 

( 4.8), ( 4. II) A BlOT oAHHBKOBblil peaynbTaT: 

E(v) a -
1-u[ 1(0) -l(v)) II+ 
2 

I R( v) I I~ 
1(0) -I ( v l 

...l.. .. ~v--f/v II+ 
1\ I R ( V l I I cth ...l.. tJ E ( V ) 

1 (0) -I (v l 2 u ( 2rrl8 

II H8M8f'Hll'leHHOCTb H811paBneHa nepneHAliKYil!lpHO OCH 8HH30TponH 

5 TaKHM o6paaoM, HaM yAanocb onpenennTb cneKTp sne Mell 

AeHliH u nony'IHTb ypaBHeHHR AllR OnpeneneHHH OTHOCHTenbHOH H8MI 

ronHbie nnH ncero HHTepeana TeMnepaTyp B c nyqae nono)!(I!TenbHOH 

aunao Tponn 11 All!! ueKoTopbiX Bbl 6 paHHLIX Hanpaan euun auewuero ~;. 

15 



T. e. 6ea nnewnero MarrmTHoro non11 HOMllrHR'IeHHOCTb nanpa nnena no ocR 

11RR, 

Te nepb, 'ITO R (0) < 0 . 

Brww nee MarnnTnoe none nanpasneno no ocR anR30Tpomm Hx 2 0 , H •- H -1 0, 

( 2,14) R~eeT BRA: 

2 p H 
I R ( 0) 1 u - c os 0 I s in 0 = 0 . (4.1) 

enneM n c nyqae CHl1bHbfX noneli 

2 p H > I 

R(O>!u 
(4.2) 

1 sin 0 = 0 , 0 - 0 , T.e. JtaMa rnuqennoCTb nanpa8nena no n a nJJaBneHRIO 

:> MarnRTHoro non11, 11 (2.17), (2.18) c yqeTOM (2,19) a a nuw e Tcll B nnne: 

E ( v) =,.. II + _L_ u I I (0 ) - I R ( 0) I - I( v ) I . 
2 

_1_ = 
u -·-

( 2JT) 3 

' cna6bTX none !!, Korna 

a I J d v cth- fl E (v). 
2 

---'---- < 1 

f ypaBHeHU!I {4 ,1 ) !1Bl1!1eTCH: 

cos 0 = 
2 pH 

I R (Ol l (7 

7), (2.18) c y'IeTo M (2.19) nony'IHM 

L u[ l(O 1-l(v)) I I + 
2 

2 I R ( v ) I [ 1 -{2p B I I R ( 0) I (7 ) I 
1 (0) - I ( v ) 

s 
I 

-•--fd1 v II+ 
: 2JT)3 

~ 
J R(vl j[ l- ( 2,.. 8/ J R(O)u ) 2) I cth+fl E (v). 

1(0) - l(v) 

14 

1 

(4,3) 

( 4,1) 

(4.5) 

(4.6 ) 

( 4 .7) 

(4.8) 

PaccMoTpRM , naKoneu , cny'Iali , Ko rna nnew nee MarnRTHoe none nanpanneno nepnen -

ARKYl1H p HO OC R 8HR30TponRH: H X 2 H -1 0 • H z = 0 • Torna ypannenne ( 2,1 4) 

6yneT RMeTb nun : 

I p H + - 1- u I R ( 0) I sin 0 I c os 8 ~ 0 
2 

(4.9) 

n ero pewemHI cos 0 = 0. 6 = T, T .e. B 3TOM c nyqae HaMarHII'IeHHOCTb nanpannena 

nepneHAIIKYl1HpHO OCII aHII30Tp0111fll II (2.17), (2,18) C Y'I ~TOM (2,19) aannwyTCSI 

B a11ne: 

E(v) •[pH + 2..u(I(O) -l(v ))JI I+ 0 /2 lui R(vl l ~ ~ 
2 ' 

p H + ( I / 2 ) u (I ( 0) -I ( v)) 

( 4.10) 

_I_ - -·- J d 
3
v I I + 

o (2rr) 1 
( I / 2) u I R ( v ) I J ~ cth ...1.... fl E ( v) • 

2 I' H + ( 1/2 ) u (I ( 0) - I ( v ) ) 
(4, 11 ) 

J.1 8 3TOM c nyqae MO>KHO y6e AIITbCSI 8 TOM, 'ITO npll BaO (4,7), (4,10), a TaK>Ke 

( 4,8), ( 4,11) A a lOT OAHHa KOBbfli peaynbTa T: 

E(v) a _I_u[ I(O)- I(vl] II+ 
2 

I R(") I I ~ 
1(0 ) - I ( 11 ) 

_!_ a _v_ J d1 
V J I + 

~ I R ( II ) I I c th _!._ fl E ( v) 

1 ( 0) - 1· (11 l 2 u ( 2rr)3 

If HaMarHn'IeHHOCTb Hanpa8nena n e pneHAIIKYl1HpHO OCif aHif30Tp011111f : 0 -

(4.12) 

( 4.13) 

IT 

2 
5 T a KH M o6paaoM, HaM yna noc b onpenemrTb c neKTp aneM eHTap l!bi X noa6y>K-

neHIIH II nony'IIfTb ypaBHeH HH Al1H onpeneneHHH OTHOCHTel!bHOli H8M8ri!R'IeHHOCTR 

rOAHb!e lll1SI 8Cero IIHTep88l18 TeMnepaTyp 8 c n y qae nonOlKII Te flbHOii H OTJ111U8Te l!bHOH 

annaoTpomtn AI1H HeKOTOpbTX Bb!6paHHHX n a npannennrr nnewnero Mar HI! Tlloro norrH . 
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3aMeTHM 1 'ITO l!Ofly'IeHHbie BbtpalKeHHSI /lflll cneKTpa sneMeHT8pHblX B036ylKneHHA 
Il l 

c oananatoT c pe3ynbTaTaMH pa6oTbt , onHaKo, 6onee nocnenoaaTenbHall npouenypa 

pacuenneHHA fi03BOflHfl8 nony'IHTb 6onee TO'IHOe ypaBHeHHe llflll H8M8PHH'IeHHOCTH, 

qeM B yK838HHOl! Bbtllle pa6o Te. 

3aMeTHM nanee, 'ITO npHMeHeHHbtA B H8CTOllllleA pa6oTe MeTOil B cnyqae H30-

TponHoro ¢eppoMarHeTHKa npHaonHT K pe3ynbTaTaM, nony'IeHHbtM MeTonoM pacuen

neHHll TSI6nHKoaa
14

•
51

• 

ABTOpbt C'IHTatoT CBOHM npHS!THb!M llOflPOM Bbtpa3HTb 6naronapHOCTb npo¢ec
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fiOCTOSIHHWA HHTepec K pa6oTe H o6CylKileHHSio 
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