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PactteTy MarHHTHbiX rronefi B cncTeMax, conep)Kaumx cpeppoMarHHTI!bie 

aneMeHTbl CnO>KHOll KOHcpHrypaU,HH, I10CBSIIU9H8 ~6~~p1!8SI nHTepaTypa /1-B/,. 

JillllHBH .pa6oTa Bbmon~e!aa c uenhJO pa3pa6oTKH rrporpaMMb!' nnH pac-: 
.····'" 

tteTa nnOCKOilapannenbHbJX H ·aKCHanbHO CHMMeTpllttHb!X CTBTHtteCKHX Mar

HliTHbiX rronefi, 

OnncbJBBeTCH MeTOJlHKa pac'!eTa nnyMepHbiX MarHHTHbiX rroneii, ocl!o-

'B8HH8H 1!8 )]9BHTHTO'I9'II!Oi1: p83HOCTI!Oll 8I1I1pOKCHM8UHII HenHHefiHoro·annHI1-

TH'I9CKOrO nncf>cpepeaunanhHOro ypaBH_9HllH nnH BeKTopuoro noTeHunana A ... 

Ha OCHOBe 8TOH. MeTO)]HKH pa~pa60T8!18 nporpaMMB H8 Sl3bllte 

FORTRAN "t ll03BOnHJOIU8,H paCC'lHTbiBBTb KBK JJnOCKOJJapannenbHbi~, 

TBK H o6nanaJOIUHe CHMMeTpHefi BpaiUeHHH MarHHTHbJe JJOnH. 

B Kattec,TBe ripnMepoB npnBOJlHTCH pe3ynhTBTbi pactteToB pst.qa aneKT- · 

pOMBrHHTOB, llpHMeHHeMb!X B 8KCJJepHMeHT8nhHOi1: H)lepnoil: cpH3HKe. llaeTCH 

cpanaeane pactte-x:'?B c aKcrrepn~eaToM. 

0oCT81IOBK8 38A8'IH 

B unnnan'pnttecK_oM: clicTeMe KoopJlHHBT r ¢ , z · 3anaHbi aKcnanh-

ao CJ.IMMeTpHttHbi_e pacrrpeneneHHH rrnoTHOCTIJ ToKa 7 =I 0, j(r,z ),0 I 11 Mar-
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unTIIofi cpe.Qbi c oTuocriTenhitofi MarunTuofi npounuaeMoCTbiO f.l = f( IB I), 
rae B -BeKTop. MarHHTHofi nuayxunn. Tpe6yeTcSI uafiTn KOMnoueHTbi BSKTo-

pa B B aaaauuofi o6nacTn S 

B cnny axcnan!=>Hoit cnMMeTpnn aanaqa cBonnTcSI K ·peweunro nByMep

uoro ue.rinuefiuoro annnnTH'ISCKoro .rin¢¢epeuunanbHoro ypaBH9Hll.ll BTOporo no-

pSinKa c aanaHHbiMn rp~HH'!HbiMn ycnoBnSIMn nnH BSKTopuoro·noTeiiunana ... 
A =I 0, A (r,z ),0.1 

a v a . a [Y a· Jl . -- [-<---(rAJ1+- --(rA =-4rTJ, 
ar r . ar az r az ,,, ( 1) 

'·l· 

rne y = L = f (I B :1 2
) 

f.l· I 
-nn.11 MarunTuofi cpenbx n :y = 1 nn.11 o6nacTefi 

ToKa n Boanyxa 1 a 
... ... 
R =rot A .nnn 

,',• B =- aA ' B =.l. L(rA). , a z % r ar . 

nocxonbKY B HaliiSM cnyqae IB1 2 =1rotl1 2 =ILgrad(rA)I 2 
. r . I .TO 

Ben!I'IHHa y CBH38H8 C IIOTSHUHanoM A(r,z[. COOTHOlii9Hll9M 

.y = f/:1 f grad (rA J.i2) •. ( 2) 

fpaun'!Hhie ·ycnoBnSJ Cnnpnxne 1 HefiMana nim cMewannhxe) onpenenSiroT-
, '\ 

c.11 KOIIKpeTHbiM TnnoM aanaqn. KpoMe Toro 1 IIa rpaunua.x paanena paaiio

PDllHbiX cpen nomKHbi BbinOnHSITbCSI ycnoBnSI: 

... .... 
H1 (r,z)=t (yrotA ) -uenpepbiBH0 1 

(3) 
... .... 

Bn(r, z)=n (rot A) -HenpepbiBII0 1 

rne 
..... 
n n 

... 
-9lliiHll'!Hbi9 HOpManbllbifi li KaCaTenbHbifi BSKTOpbi. H~ r~~Hllii9 

paanena. 

DnocKonapannenbHblfi cny'Iait cnenyeT ll3 (1) npn npenenbiiOM nepe-

xone r .... ·"" 
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CncTeMy paauoc 

(1) 1 nerKo nonyqnTb n 

¢yHKIIHIO r A ( r, z) I f 

llGBOllHbiMll nepBoro.n 

Illl'IlibiM ycnOBllHM. ll Ill 
:.. ~ . \.' ' 

.... 
· I= JJ1 g ( I V ( r A Jl 

• .. 

cpyHKIIHSI f5 . nponopum 

·weuueM: 

y dg. 
- = -..,..--. -

r d(l V (rA) I·; 

B sToM cnyqae ypaaHe 

IOliillM IIHTerpany ( 4) • 
HanomuM ua ncc1 

cixyqae'ueperynHpHyiD) 

( pnc. 1). AnnpoKCHM n: 

J;. I [g(' V (rA 

r.r 

Bennqnua 1 CTOHIU8H B .. J 

nofi.H'Iefixn i 1 j 

.... 2 
[g(J V (rAJI ,1- BTrj{r 

rne · J 
1
-.- -auaqeune c ,, . 

... • 2 ' 
nnqnuy IV ( rA Jl -:-.-

. . . .. -.'•1 

O(h 2 +h 2 ) ~~.· ' r z7 1 • 
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il:TH KOMnOHBHTbl BBKTO-

rcsr K pememno aByMep

ro ypaB&eansr BToporo no-

:Topooro·noTeaunana 

,,, ( 1) 

·'· 
H •)' Jlnst o5nacTeil: 

grad(rA)i 2 TO 

rHOIIIBHHBM 

( 2) 

.1ema&Hbie) onpeJlensriOT-

ffHU8X p83Jlena p83HO-

11o,. 

(3) 

oro, 

il: BBKTOpbl_ H~,.nl~HHUB 

pn npeJlenbHOM nepe-

l,__.._ 

.. 
-.. 

.. ·,,_-

.~ ... 
. . ·,, .. 'If•;'• 

Pa3BOCTBhlB ypanaeansr n:nx pciweune· 

CncTeMy pa3&ocT&biX ypaB&ennil:, 3aMe&momyro ncxoll&oe ypaB&eane 

(1), nerKo nonyqnTb H3 Bapnaunoaaoil: ~opMynnpoBKH /6/ 3all~qn: ~ oail:Tn 

-... · 

. ~YHKUHIO r A ( r, z) aenpepb!BBYIO B o5naCTH S BMBCTB C qacTHb!Mll • npo-

l!::iBOJlBbiMH neJ)Boro H BToporo nopstllKOB 1 YllDBnBT'BOpSIIQIUYIO 38Jl8Bilb!M rpa

. f!Hq&b!M ycnoBIISIM,II llS:.IOIUYIO Ml!BHMYM HHTBrpa-!;!8 

(4) 

.... 2 
¢y&Kunsr ~ _nponopnnoaanb&a Bennqnae -1 V (rA Ji n CBSI3a&a c Y cooT&o-· 

·weaneM: 

L= dg ( 5) 
r d(l V (rA)1 2

) 

B aTOM cnyqae ypaBBBHl!B ( 1) SIBnSIBTCSI ypaBBBBHBM 3il:nepa, COOTBBTCTBy

IOIIIHM HBTBrp~ny ( 4) • 

Hano)KHM aa nccnellYB¥YIO o5nacTb . S rrpsrMoyronbBYIO ( B o5meM 

cnyqa~ ·aeperynHp&yro) CBTKY c · y3n8MH i , j n uenTpaMn gqeeK i ; j 
. -·· 

(pnc. 1). ArrnpoKCHMnpyeM ~HTerpan_(4) __ cyMMoil: no nceM srqeil:KaM i- ~ j : 

.... 2 . . 
/'::I [g('V(rA!I )-Brrj(rA)].,...,..h ·h 

r:"~- . ' . ' , r z r 
( 6) 

Bennqn~a, CT05illl851 B .KB8Jlp8THbiX CK05KaX1 BblqHcnSieTCSI JlnH IIBBTpa K8)K-
. . 

JlOil:.Siqeil:KH i 1 j , nMeromeil: ceqeane h,~ h%1-
i 

, no cxeMe: 

.... 2 •• 2 
[g(J V (rAJI )- Brrj{rA)l_:.. =g(IV (rA)r __ )-Brri __ (rA) __ , 

• i,j i,j l,j i,j 

rile· 1 cr -3aaqeane 
-+ '2 ~-

nnqnay I.V ( rA /I r.r 
2 .. 2 . .--.. ·· 

O(h,.,..+h~-:-) . ,. 

cpeJl&eil: nnOTBOCTH TOK8 j B gqeil:Ke i j 

arrnpoKCHMHpyeM· npn5nH)K9HHO C Toq&oCTbiO 
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.... .2 2 .a 2 _ 
IV (rAJ!-- =[_a_(rA)] r.-. + [-(J:A)]...,.,... =· 

i,J ar ,J az •• , 

L riAi·J -r. IA. I. 2 ri·:A .. I ·-ri IA. I. I 2 
~ [( • ,_ ·- ,] ) + ( J,]- - ·- ·1- ) ] + 

2 . h h -

1 
+ 2 [(r i 

'r ~-rr 

A i.J -Ai,J-I 

~ z-
1 

2 A i-I,J -Ai-I,j-I 2 
) + ( r...,. ) ] 

J h 
z-
1 

·1 V (r A ) !1 2
- - =(!IV ( r A) 1; .- ) ;"; i+I i = i+I . i+I ,J ,, • 

.... )'12 
1 V (rA · 'i.T+I 

.... . 2 ) 
=(IV (rA }I i:i 7= f+I. J= J+I 

-to ,.) . ..... . 2 

I V ( r A)!~ - =(I V (rA )il .,.. -)-:- -: :- -
i+I, J+I . z,j •= •+Io~=J+I 

i= i+I, J=i+I 

( r A ) _;- ;;; 41 [ r . (A .. +A i J+I ) +r . I (A . ·I. . +A i I . J] 
i, I I 1,] • ,_ .,_ ,J - .]- t 

( rA )I+I, T =UrA Jr.r ]i=i+I ; (rA Jr.J+I =[(rAh.r 1 J=i+I 

(rA)i+I.i+L =[/rA)'i:T l i=i+I,'i=i+I · • · 

(8) 

( 9) 

YcnoBneM cymec-i'BoBaHnSI · MIIHIIMyMa npii6nii:meH'!ioro sHaqeHnsr UHTerpana 

( 6) SIBnSieTCSJ: 

aJ --=o .. 
/ ~·I = -:a[(r A) i,J ] . < ~~L 

6 

" 

z,; .· 

.[lnsr mo6oro ysna i 

yqnThiBasr, qTo 

ag 
a[(rA) i,f] 

Yi./ 
·r f 

'' 

Nl 

a(! V (rAJ 

aVrAJ . 
- i.j 

llnli BCeX srqeeK '{ 

fi./ "'Y 1-;r [( 
r A 
~l 

• ··1 ~ ••••. r 

·-:' 



.r 

A · - 2 
i-l,j-1) ] + 

( 8) 

'-I 2 
-. -)] 

(9) 

i . J) 
1-I,j- t 

) i= i+ I\.____ 

3HB'leHnSI HHTerpana 

( 1~L 
',•, 

z,; 

""' ~ I 

-c::: 

fl-f 

!'ft.t 

17. 

II· . 
L·f,("f 

1/i.·t,j 

11· f . ' ,. ,rl 
-r;. 

ll+t 

• i 

'" ' 

" 

,t/ 4' 'j+f -Jiufj+t-
l,j+l Z--t,l•f 

I;; i.,;' 11,.,;-
. ' z:v L,i 11'-,---
1.4'-if 

l·~j-f 

h lz 
t "i~f 

r,t.. 
Pnc. 1. 

llmi mo6oro y3na I j ( pnc. 1) 1 !iCIIOnb3YSI COOTl!OIII9HllSI 

Y'lliTbiBBSII 'ITO 

a[(rA) ;,; ] 

Y7.7 

'i' 

·r-. 
i 

.. " ' 2 an V(rAJI :-.-) .. , 
an V (rA )1 ~,.. ) 

I, 1 
a[(rA) 1•1 ] 

.. 2 
a(l V (rAJ! i.i) 
aVrAJ 1 

. i, j 

llnSI BC9X SI'l99K i 1 j i, OKpy)KBIOIIillX STOT y3en 1 IIOny'IHM · 

fl./ =r 1-:-r [( 

. ' 
·-) ' 
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I. 

'\" 

·'. 

··• 
_\· .. 

' ., 

?{·~. ~: 

... · .. 

+y··,· -
i+I, i 

[( 
rA :_r A 

i i.j .1+1 i+l,j 

r- h 
. i+l , -

. i+l'. 

.• 

A -A.·· 
)h +( i,j ;,;;_1 ')h 

% h . ~~1 
%-' 

"+ 
i 

+ y __ 
i,j+l 

A .. r A . . - r i- 1 i-:-1 •1 • h 
i '·1 ------- % 

[( h !+I 
'i· '-7 

A.· -A· <1. ·.)h ·] + .•• j '·1 , -
+ ( h . . j 

%- 1 
-it 

+ y_ -
1+1, i+l 

r A -r A A . ·-A . 
[( i i,j i+l i+l,j-~)h '+( i,j i,ftl )h .. ]- ' 

·h ' z 7 · h .. '· i+I ( Jl) r-: ;+1 .; ·; 
•+ 1 • , 7+1 ·. ftl 

.. ~. :~ ~ 

~2rr(/~~ 'hz h 
·'" ':"'"' 

."7'1 _ _ h . h , +I -
r · ~+_I.; % r · · t+1. i.J+.l 

h h 
% 

. h ···h ) +I - z •. , 
.. 1 . fl-1 ·-1 

i'f.l,j+l fl-1 i't-1 

'· 

CncTeMa ypaBHeHIIti ( 11). pernanacb OTHOCIITenhHo A . . MeTOJlQM 
.. 1,] . ' . 

nenuuetiuoti nocneJloBaTenhHoii: BepxHeti pe.naKcaunrr 17 I,· CBSI3hiBa!Qmetr aHa-

'leime neKTOpHoro noTenunana B yan.ax 
I i Ha K II K -1 UTepaUUSIX 

no ljlopMyn~: 

. . " lt-1 
A =A -w 
i.j ·~·i,j 

[ " lt-1 f.. A1·1.· ... A 1 i . 
t,J • n- ,m-

. •. 

ar.. ;aA .. 
I,J 1,] 

( 12) 
{. 

:rile 
~ .. :: . ·. w -MHO)KIITenb penaKcamm, onTUM anhHoe anatJeHIIe KoToporo, Jlaromee 

IJ8l!5onhlliYIO 

nH'IHHa w 

Cf-Opci'cTb CXOJl~M OCTH 1_.-ne)KHT B npeJlenax · ] :.;_ w < 2 

OITpeJlemrnacb ~ llpouecce paC'l~Ta ITO: MeTOJlliKe / 8/,, ., 

Be-

,-.K!>ppeKunH neKTopnoro noTeHuiiana no ljlopMyne (12) npoBDJlHTCH no

cne~oBaTenhno (no ropnaoHTanii .HJin BepTnKanii) J3 KB)KJlOM yan!?. ceTKII aa 

8 
• 

!' 

'· 

... ·· 

~ 
.-!\ 

•. 

':' ~ 'f;'i.~. ~ 
.· 

lr 

. 
·•. 

, __ 
,. 

... :·,' ·. ,· ~.:.'~ 

.;.;,; 

·'' 
) 

.. 

•.•.; 

· . 

~ .... 

.. IICKniO'IeJ!HeM · yanoB ·HI 

pacrrpe_JleneHIIe rroTeHu: 

Bb!ITOnHSIIOTCSI ycnoBIISI 

,: rroTeHuiiana ·A BHyTpl 
:· .. 

IToKaaaTenb cxonnMOCT 

( 

·-. 

' " " ~ (A. 
= i_,,_ '·· 

I, 

.J..fTepauuoHHhiti rrpouecc 
~·. i 

BbiiTOnHSieTCSI ycnoBIIe ~ 

Ha OCHOBe onuct: 

MUtJecKoM SI3biKe FOR 

pHJla npaKTU'leCKIIX 38Jl 

A:· PacqeT MarHii· 
·' 

U~Kn?TPOHHoro sneKTpo 

. MarHUTa OTHOCIITenbHO 

· z ·\~ 0. Ha piic. 3 noKI 

... ·y~nOBUSIMU JlnSI BeKTOpf. 

abed a · 1 llpUHSITbi 

~ rpaHIIUbl MarHIITOnpoBOl 

MBrHIITHaSI npouuuaeM o' 

na pnc, 2,. 

·, 



. . ·.'· 
·A 
__;i:.:,.i_-~1 -)h . ] '+ 

' ~7+1 

-A.-.~; 
_ ____;,'':..;.' -- )h, . ] + 

h ' 
:;;i+1 

f 

)h .. ]-
'/i-1 (11) 

bHO - A . . MeTonoM 
'·1 . . ., 

171, · csSiahma!Qmeil: ana-·· 

K n K -1 IITepaUIISIX 
, ... 

( 12) 

qenue KoToporo, naJOmee 

ia~. i < ~ < 2 Be-

MeTonn~e • 181 .·, ., 

! (12) npOBOtlllTCSI no-
; . ~ .... 

K8)Ktl0M Y3JI~.C9TKll 38 

,/ 

'• 

1,·> ... ~.. ; 

-·· 

~-. ·' 
~ ·,, 

:\·· ~ 

·." ·. 

; .. 

,ncKmo•rermeM yanoa na aneumefi rpamrue, B KOTophrx aanano. rpaanqaoe 
:.: 

pacnpe_nenenne noTeaunana. Ha rpannuax, paanem11omnx paaaoponHhre cpenhr, 

BbinOJIHSIJOTCSI yCJIOBllSJ nenpepb!BHOCTII ( 3 ). ·. ITepBciH8'l8JibHOe pacrrpenenenne 

" noTeaurrana A BHyTpn o6nacTrr MO)KeT aanaaaTbCSI nponaaonbiihiM, 

IToKa:=.~aTenb cxon-nMOCTH onpenenSieTcSI Bhrpa)KenneM /81, 

'I 
A: 4-1 2 

4 
(A .. -A i,j ) 

i,.; .. , 
( 

I(A ~ .) 2 .. , 
. HTepaurroHHhifi npouecc "cqnTaeTcSI aaKOH'IeiiHhiM, ecmr aa K -oil rrTepaurrrr 

BbinOJIHSI9TCSI ycJIOBH9 - E .t ::;_ EO ;;; .: 10~6, 

PeaynhTaTbi pacqeToB 

Ha ocnoae onncaaaofi MeTonnKrr paapa6oTaHa nporpaMMa na anropuT-

MII'I9CKOM SI3biK9, FORTRAN , KOTopaSI 6brna ncnonh30BaHa nnSI perneau_SI · 

pSina npaKTnqecKux aanaq: 

A/ PacqeT MarHHTHoro nonSI ( nnocKonapannenbHoe npii6JIJI)KeHrre) 

u~Kn?Tpon~oro aneKTpoMarHJITa c rnanKrrMu nonJOcaMu, Bauny CIIMMeTpJiu 

- MarHUTa OTI!pCHT9JibHO OC9ll r 0 z p8C'I9T npoBOtlliljCSI B nnoCKOC~H r ~~ 0,. 

z ··;~ b. Ha :puc. 3 noKaaa~a 'cxeMa MarnuTa c aanaHIIhiMu rpaHU'IHhiMII. · 

-~- ycnoBUSIMU nnSI BeKTopnoro noTenuuana A ( r, z) na auernaux rpanJiuax 

abcda 0 npiiHSITbiX. B pac-.ieTe, flyHKTIIpOM o603H8'I9H8 'I8CTb ·UCTUHI!Olf 

~rpaHIIUbl MariiHTonpoBOtla~ SneKTpOMarHHT II3rOTOBJI9H II3 CT8JIII MapKH C~-3, 

M8I]HUTH8SI npOHIIU89M OCTb KOTOpOfi p. = /(;llij ) 

na puc, 2. ,-
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20· , . 25, .. B["~zcJ, 

Pnc. 2. 

l:[c,.,] 
'1' 

G 11 .. 0 X c 
. , ,JSO r I ,~,"-1 . ... ' -·. 

1/:0 

.. _.· 

·,; 

·;• . ~ t '\ •. 

J. 

. ./ 

(20 

8p 

40 

" 

• ~ ', l 

.( . .... . 

I 
I 

,. \I 
\ 

I;· 

11~0 

, ~··• I. q 

l'j;; • j ~ ' • I 

!I I ·~· ·:ft . 
Q . . .,. ' . ' 
. o •. : Ito ·so t20 · t6o ·2oo 

.. (' 8.4/o'i=o 

Pnc. 3, 

10 
:'1 

•,! 

··;. 

., 

f 

,I 

.. 

.. 
..l 

. i 
_.;.·. 

I 

. ~ '. 

Berin'mlla ·r =111' 

. , - ·~r··.· . .. . B ·-2Mu.p 
y=a(-B ) ... 

. 0 . 

5 ' 
_·r =I A [(.1!._)2 

·n=l n B 0 ' 

3 . . 

Y =I D [(..!t. 
2

· 
n=l n -B) . ' 0 . 

r!le B -MarHIITHaSI IIHl 

BBe!leHHaSI B uenSJx.nae 

3BM II paBHaSI Jo-5~· f 
noMOIIlbiO cneunatJbHoii 

B Ta5nnue. 

a f3 · 'd 

' '<!' -I .· I . . !• ~ '"'" ,,, 0 0 

i ,- - ~ ,, ' • • 0 
\'7 0() ' 0() -

~ co ~--
' '<~' . , ··co 

1 .; • ·~· t l 

. i 
I 

. 0TKIIOH~Hlle1 , B,~f!IIII 

He npeBb!UI~IIO ±_1-5%, ) 

IIIJqiJTb CKOpOCTb cqeTa 

npouecco!\1, .ncnonhayiOUI 

HbiM. TaonnqHbiM. aRaqem 
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25,,, Bc,..zcJ, 
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~· 
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~ .· .rcc,.,J ··,:: 

. !· 

annpoKCMM MpoBanacb tPY!IKUM.HMM: 

.· : 3· 
0.~8 .<;_8 .]0 

: .. 
3 ' ' 3 

'B,JO :;,8 ~20. 10 ( 12) 

rne 8 -MarJIMTHa.H. MHJlY~UM.H B rc '. 8 0 -HopMMpOBO~IHa.H noc~'O.HHHa.H. 

BBeneHHa.H B uen.Hx na5e::>Ka!In.H nepenonJieJIM.H apntflMeTn~ecKoro ycTpoli:cTBa · 

3BM M paBHa.H w-6• Koa$tflnuneJITbl a,f3,d,'An ,Dn onpenen.Hm!Cb c 

ITOMOillb!O CIT8UManbHOll nporpaMMbl1 M MX 'IMCneHHbl8 3l!8'18HM.H IlpMB81l8Hbl 

B Ta5nnue. 

a f3 'd AI A2 A3 
! 

A4 A5 ~· D2 D1. 

C\1 -
' .. ,. .... ·"f I C\1 I ,·.t· . I' ,,. ·o 0 '<!' 0 

0 0 o··· - 0 -...... 
t- - 0 N .. .... t- a, :00 00 0 ·c\J - .co t- 'oo' C\1 '<!' IC 

0 0 '<!' co t-.' IC co· C\1 '<!' OJ t-C\1 
·.~ """"".',, . ''f OJ C\1 . . ···co. ,. cr .· -· "• t..:" OJ I '<!' - I t- -

•.• , t"•"· 

J ~ I ' 

' 0TKnOHEjll!Me,, a!I~nMTM'I8CKOli: ·f38BMCIIMOCTM' ( 12) I OT 9KCnepiiM8HTanbHOll 

He npeBbiiii~no ±.1-6%, · AaamrTII'IecKoe · npenc~aBneHner y. rroaB·onnno' yBe

nH'IHTb CKOpOCTb C'leTa IlpMMepHO B 4 pas a ITO Cp8Bll8HIIIO · C MTepaTMBHb!M' 

npouecco~, .ncnonhG~!OIIllfM KBanpaTM'JHy!O.· MHTepnonmirno y · no ee aanau- · 

Hb!M. Ta5nH'IHb1M. 3H8'181Il!.HM., '· .. ' : .~ '·' ' .';, 
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•, 
·,. 

· . Ylccnet:ryeMaH o5nacTb · a b cd ( pnc. 3) · noKpbiBanacb ceTKO~ c npH- · 

MoyronbHbiMH ll'l9fiKaMH 1 HM9IOUIHMH paSM9pb! h. X 'f.~ ( B CM,): . ~lem 
. ' 

'· - 5 X 2,5;-- _megd -7,5 X 2,5; lbke -5 X 7,5; :ekcg -7,5 x· 7,5 •.. 

npn STOM yanbi C9TKH COBnaaann C BHyTp9HHHMH H BH9IIIHHMH. r'paHHUBMH, 

05mee tJncno yanon,cocTaBnHno 1215. 

·Ha. pHC, 4 npellCTaB.rieuo paClJ9TH09·; ~ 1 H SKCnepHM eHTanbH09 - 2 

pacnpeaene~mH · MarHHTHoro nonn B Meanannofi nnocKOCTH ( .= · =. 0 ). Benn-

tJHHa TOKa B ooMOTKe ·cocTanmtna 1340 aMriep, naMepeniioe none B ueHTpe· 

- 18,95 · 103 r~. H~/H~ 

f.O 1=- :__ 
0.9~ ~ 

\ 
0.8~ \ 

\ t 

" 

::1 
I 
I 

' I I ' 0 2S .50 . 75 fOO rcctt1; 
Pnc • 4, 

Ha puc, 5 npnneaeHhi KpHBhie, noKa3biBaromne aanncnMoCTb. noKaaaTenSI 

CXOllliMOCTH l oT 'll!cna nTepauun. K • KpnBaH 1 IionytJeua .npn pactJeTe 

.,. . ~ 

'·' . .-; . 

.! 
I 
t 

:\ 

,· ,·, 

.£-

j 
. ···.t'r 

·' 

MarnnTa unKnoTpona c onpeaenenneM onTHManbHoro aHatJeHHSI w,aocTnrnyToro . i 

B TO'IKe a . n pannoro 1,975 anSI o5nacTefi ToKa n Boaayxa. B ~erieae na~ ' 

paMeTp W npHHHMancSI noCTOSIHHh!M H paBHbiM 11 1 '!8/ B T9'19HH9 BCero 

HTepaTHBHOro npouecca, KpHBaSI 2 X8p8KT9pH3,Y9T CXOJlHMOCTb p9lll9HUSI TOfi 

~e 38Jl8'IH 1 HO. npH npoHaBOnbHO Bb!opaHHOM na!liM9Tpe 

. B TetJeune ncero npouecca. 

w = 1,200 = const 

3aBHCHMOCTH 1 H 2 DOK83h!B810T1 'ITO .OnTHMH38UHS1 MHO~HTemt W 

npHBOJlHT .K 3H8'IHTenbHOMy COKpameHHIO Bp9M9HH p8C'l9Ta no cpaBH9HHIO. 
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,rBanacb C9TKOfi c· npH-

'h.• (B CM.)!. ~lem :.z . ' 
,5: :ekcg · -7;5 ~· 7,5 •. 

BH91UHHMII rpaHH~8MH. 

:nepHM eHT81lbH09 - 2 

KOCTH ( z =. 0~. Berm-
. -

.;. ~ 

epeaaoe none B U9HTpe 

'75 tOO rtcttr] 

38BHCHMOCT&.nOK838T91lH 

I non'yt~9Ha .npit pactieT9 

31l8'19HHH W 1 JlOCTHI"HYTOI"O 

BoaJlyxa. B )1{911939 na'7 

1·,1 ;,/8/ B · T9tieHH9 Bc9ro 

cx,oi:tHMOCTb p9lll9HHH -ron 

eTp9 w =. 1,200 = const 

13.8UllH MHOlKHT91lH W 

paciieTa. no cpaBH9HHIO, 
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? · npouecc;:oM, ncnonh~ 

Ha . 3BM BSCM -6 ·coc 

. B. Pac'IeT unnn1 

mero conenonaa. 

CxeMa coneHOUA 

.HllUbi o5nacTn, o5osHa 

. sHa'I.eHne BeKTOpHoro. 

rae· MarHnTiioe none )\ 
4 . . . . . 

10 , flnOTHOCTh TOK1 

B uel!Tpe - 20 •. 103 : 

AOmKHO COCTaBn.SITh 50 

'STUX Tpe50B8IIIIH .. onpeJ 
. . 

· 38BIICUMOCTh M8I'l!HTHC 

HHSIX R n z = 0, :Ha 

P.~THBHOI'O npouecca nr 

AnTopbi 5naroitap 
• I '' 

H.A. lllenaena, H.B. P . . . ~ 

·1, H.J.1; .r.ioi!HIIKon; A.C 

~. G.B. B~po~u~n:;. n.1 
P9~50l3, ny6Ha, 19 

3~R.Perin~A.S.V~~ . ·, 

'4,J;S.Co~oniaa. Pi 
(1967): •. 

. s.: H.H. ·nounnKon, A;c 
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c · npoueccoM/ ncnonhayroninM nocTOHIIIIoe .w . . ., ·• .. 
·11a 3BM B3CM .:.s ·cocTa~niib :10. MHIIyT. . . '·~ 

. E. Pac~eT ~unnnHnp~('!ecKoro MariiHT!Ioro aKpall~ -£,\nH . cn~pxnpononH-
.;' 

mero cone11onna. 

CxeMa conelloHna c 8Kp8HOM npencTanne!la HB puc. 8. B!lelUHHe rpa- : 
' . . • .,,f 

. HliUbl o5nacTn·, . o503H8'!eH!Ibie nyHK'rllpOM, II a KOTOpb!X 3anallc) Hynenoe 
• •• ' t 

. a11a•ieane. ,BeKTOplloro noTelluHana, OTIIeceHhi 11a paccTOHIIHH r 
0 

z 
0 

rae. M8rl!HTii'oe' trone Mano {-.J rc) o ~OnH'!eCTBO H'!eeK BO BCeJ1 o5naCTII 

10
4

, ~noT~ocn; ;o~~ ~ 'o5MoTKe pan11a 2,75 • 193 a/eM~. Pac'!eTHoe none 

'n ueiiTpe ....: 20 ~.tu3 . r~. Ha paccTOHII;m f ~M OT 8Kpana MarJIIITIIOe none 

aon)KIIO-cocTaBnHTh 50 rc. 3Kpau iraroTOBnHn~H H3 CT£lnll 3;' I1CXOJlH ,ll3 . . 

·a·Tux Tpe5onaiurii · onpenengnach To.r:im'Hua aKpa11a~ Ha pnc, 7 npencTanneua 

• 38BHCliMO.CTh MarHHTIIor'o nonH OT TOnlUHII.hl 8Kpaua·· npn paanH.'lllhiX 3118'!e-. . , ... 

Hl!HX R 11 z = 0. · 1-la puc~ 5 ( KpHBaH :1) nnniocTpnpyeT cxonnMoCTh HTe-

.p~Tnnuoro npouecca npn P.ememm aToii aanaqn, 

AnTO]Jhi 5naronaj:JHT H.I1. lloiinniona, C.E •. Bopo)lmona,C.I1. Koanona, 

·J1,A. lllenaena, H;E. Py5nua sa o5cy)Knenne nonpocon, saTponyThiX _a: pa~oTe, 

fl liTepaTypa 

~. C.E. B~po~~;n~· fl. T,3a~~MCK8H1' H.JI. 3annaTnn, Coo5meHHe OI1.HI1, . - ' ' . . 

P9-5013, lly5Ha, t'970. 
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OpenpnHTbr n: coo6r 
HMHOI'O OOMeHa,yHHBe~ 
Hay'!Hb!M rpynnaM H OT, 

OonyqaTenSIM ll3ll8f 
SIBHTb HHHUll8THBy B .Qe• 
o6MeHa npn:HHMaiOTCSI 'a 
ny6nHKBUHH no TeMaTH~ 

EnnncTB~HHhlfi ~n:u 
9TO penpn:HThl loTTllCKH 

tl pstne cnyqaea Ml 
6onee KpynHbiM nonyqa'I 
cnaTb ·aaM KaKne-nn:6o 1 
>KypHanbl1 ll3ll810IIIH9CSI E 

HsnaTenbcKnfi oTne 
COB Ha Bb!CbinKY H3ll8Hl 
YKB3b!B8Tb HHll9KC 38llp 

0nCbM8 no BC9M BC 
oTnenbHhre n:snann:st cneu 

Anpec nnst nocbmKI 
6ecnnaTHofi nonnncKH na 


