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BaeneJ,Ine 

HacToHmag pa6oTa saaepwaeT nccnenoBaHnH MarHnTaoro nong OT aa-
1 1 2/ 

MarHn'leHaoro unnnanpnqecKoro ceKTopa ·' , B aell onpeneneHbi BbipaJKeang 

.rtnH KOMnOHeHT MarHHTHOrO nong OT paBHOMepHO HaMarHH'IeHHbiX no 83li

MyTanbHOMy aanpaaneamo unnnanpnqecKnx Koaljlnrypaunlt, KaK 6bmo noKasano 
/1,2/ ' . 

D npe.rtbi.rtymnx pa6oTax , nony'leHHbie. BbipaJKeang nnH cocTaDnHrownx nong 

MoryT 6b!Tb ncnonb30B8Hbl .rtnH p8C'IilTOD MarHHTHbiX nonell K8K BHyTpir, T8K 

li BHe KaTyliieK COOTBeTCTBYIOWliX ljlopM ( 3KBliBaneHTHbiX no pacnpeneneHHIO 

nong nng aanMyTanbHo-naMarHn'leHHbiX unnnunpn'leCKHX Kouljlnrypaunlt) c 

TOKOM 1 npoTeKBIOWHM no HX .KOHTypy B 6eCKOHe'IHO ManoJ\1 Cnoe, 

1, CKanHpHbill noTeuunan 

npn uanpaaneHHH DHeliiuero H8M8rllli'IHB810Wero nong no 83HMyTy ll 

y~i!Te Tore, 'ITO ( M , ~ M z ~o l, BbipaJKeHne cKangpnoro noTeHunana B npo-

cTpaHCTBe, CD060.rtHOM OT TOKOB npODO):lHMOCTli1 MOlKHO npe.rtCT8DliTb KaK: 

3 

r sin ( ¢ '- ¢ ) 

I ;:''- r' I 3 
dv ( 1.1) 



r.ne "/' n t - BeKTopbt-nonoJKeHHSI aneMeHTapnoro o6'beMa u TO'IKII na-

6mo.neHIISI, a M cp - 83HMyTanbH8SI HaMarHH'I9HHOCTb aneMeHTa 06'beMa 

d V ~ r 'd r ' d cp' dz ' .. 

Y'lllTb!B8SI, 'ITO 

r r sin(cp'-rp) a "I 
---'--'- ~ - -- ( ) 

lr''--;la acp· r:·-r' I. 

( 1.2) 

.nnSI unnnHAPH'IeCKoro Konbueaoro ceKTopa ( cM. puc. 1) cooTnoweune ( 1.1) 

nepennrueM B CII9JlYJOW9M BHJl9! 

R, h <Po 
qr </> (r ,cf>, z l~--a-(dr' f dz' f 

1 acp 'Rl -h -rpO 

dcp' 

[ 
' 2 . . • 2 2 ' ' y, ( 1.3) 

( z - z) + r -f r - 2r r cos ( cp - cp)] . 

2 

r 

Puc. 1 

'l 
·I 

1 

h 

I ·_ . . . • . 

L . - . ~-

B o6nacTu z <- h, -</> ;;.<P<rf:,p.nSI KoTopoil orpaHH'IHM B .nanbneilweM pac

cMoTpeuue cKanSipnoro noTenunana, BbtpaJKeune ( 1.3) MOJKHO npe.ncTaBnTh, 

KaK 

rAe 

y 2 R 2 • a a I da + _a_ ~ I 
qr </> (r, cp, z l ~- f dy f dr I -"'"do:"" j --;v,- a a [ A Y, 

I y I Rl 

Y2 

~- f d y 
Y1 

y~ 

R a U 9 
I ' I 1 I [ I 1 "I J dr I - [ A y, o + 7 o 

Rl 

' z - z 

a~ cp'- </> nnn a ~ </>- </>' 

y ~-h-z; y ~h-z 
I 2 

ai~<Po+<P a <Po - rp 

A y 2 + r ' 
2 

+ r 
2
-2 r 'r cos a .. 

nocne HHTerpnpoaannSI BblpaJKeHJm ( 1.4) no "r' " n no 'y ", nMeeM 

. -r cos a y 

( 1.4) 

(1.5) 

( 1.6) 

( 1. 7) 

( 1.8) 

( 1.9) 

'l'1 </>(r,rp,zl~-lyArsh +(r'-rcosalArsh _ 

Vy 2+.r 2sin 2 a ,Yr'
2
+r

2
-2r'rcosa 

5 



- r sin a arc tg 
y{r'- rcosal Y2 
--.,..,....-11 
r sin a A r •. 

R 2 

R 

a 

a 1 

Ha caoficTB CKanllpHoro noTeHniiana OTMeTnM cnenyromne: 

( 1,10) 

1), fioTeHllii8n 8HTIICllMMeTpll'IeH OTHOCIITenbHO llnOCKOCTefi </> = </> O 

</> • - cf> ,KOTOpble orpaHII'liiB810T HaMarHll'leHHOe. Teno, T,e, 
- 0 

Wt/'' </>' z ) 1</>=<fh +8 =-WI</> (r '</>' z) I </>=-<Po -8 

2) ,-- fioTeHUII8ll ,CIIMMeTpii'leH OTHOCIITenbHO llllOCKOCTefi Z 

KOTOpbie orpaHn'lnBaroT TaKJKe HaMarHII'leHHoe Teno, T,e. 

W "- ( r ' </> ' z) I • 
l'f" z=h+l 

= WI</> ( r ' </> ' z ) I z=-h-l 

2. KoMnoHeHTbi • nonll 

( 1, i 1) 

"' n 
z=-h, 

(1.12) 

06mee BbipaJKeHIIe MarHIITHoro nonn B npeanonoJKeHnii paaaoMepaoro 

HaMarHII'liiBaHIIR no aanMyTanhHOMY aanpaBneHnro paccMaTpiiaaeMoro o6beMa 

II MeeT BIIA ·. 

(I) . M </> 
H </> ( r , </> , z ) =- ---grad W1q, ( r , </>, z ) , 

4 "11 0 

rae naaeKc "(I)" oaaaqaeT nepaoe npn6niiJKeHIIe. 

6 

(.2.1) 

I 
. I 

j· 

i 
,I 

( 
! 

BbipaJKeHIIe nnn KoMnoncHT MarHIITHoro nonn HafincM na coo'IHOilleniill·· 

<I> M q, aw1 q, <n M <P aw I</> 
H-~. (r,</>,zl=---·---; H (r,</>,zl= ----··---; 

'f'Z 477f10 az </>r 477/lO a, 

(I) H#(r,<f>,zl~- Mq, --- I 
47711 ·-

a B nepeMeHnux "y _, II '" ,, 
" 

0 

aw 1q, 
·a;r 

( 2.2) 

M aw -
(1) </> . 1</> ay (I) Mcf> I aWl</> aa 

H"- (r ,<f>,zl=---·-.--·--; H_u. (r, </>. z )=---·-·-•-, (2,3) 
'f'Z 477/lo ay az 'fJ-t' 477flO f aa aq, 

rae 

npii 

npn y'= z-z ', 
ay 
a. 

=+I 

aa _+I 
a=</>-</>' ·--w-

II npn y=z'-z, j2_~-I, 
a. 

n npn aa --I. a= </> , -</> , "ifi-

Ha OCHOBe (2,2), (2,3) 0 (2.4), (2,5) II ( 1,10) IIMeeM 
) 

_{!) M </> r'-rcosa }2 
H-~. (r , </>, z ) =--- I Arsh I I I 

'~-'" 47711 y 
0 yy2+r 2sin1z 1 

R 21 

Rl 

a 2 

a! 

(1) Mq, y y(r:...rcosal Y2 R2 a2 
H "--- (r, </>, z) =- ---{ cosa Arsh-¥,- +sin a arctg-_-r,--11 I I · 

't'' 477fl 0 • B r sulOA y1 R 1 a 1 

7 

( 2.4) 

.( 2.5) 

( 2,6) 

( 2.7) 



{l) M¢ . y y!r '-rcosa) a 1 
H c/>c/,{r , </>, z ) = - --- ( [ stn a Arsh --v,- -cos a arctg ] + 

4 rrp. 
0 

B 2 r sin a A 2 
( 2.8) 

+~ (a I ... a 2 ) I I y 2 I R 2 

yl R I 

rile B ~r' 2+r 2 
-2r'r cosa, a y1 ~.y 2 a 1 ,a 2 orrpelle.JI!IIOTC!l (1,7) 11 (1,8), A 

orrpelle.JIReTC!l 113 ( 1,9) j MaTeMBTII'IeCKIIIi CIIMBO.JI (a 
1

->a ~ ) 03H8'18eT BTOpyro 

CK06Ky1 ~KOT0p811 IIO.Jiy'IaeTC!l 113 rrepBOll: !Ipll 38MeHe B Hell: a I Ha a2 • 

l13 CBOI!:CTB KOMIIOlieHT M8rHIITHOrO !IO.JI!l OTMeTIIM C.JieJlyiOIUee: 

(I) (I) 
H (r,¢, zl=-H !r,¢,-z) 

rpz </>z 
( 2,9) 

(I) (I) 

H</>z (r,rp,zl~- H</>z (r,-rp,zl 

(I) 
Hrp r(r, ¢,zl=· 

(I) 
H rp r ( r ~ </> ;-z ) < 2. io) 

(I) (I) 
H rp r (r, rp , z ) =- H </> r ( r , - </>, z ) 

(I) (!) 

H</>rp(r,cp,zl= H# (r,cf>,-zl ( 2,11) 

( I) ( l) 

H #( r, ¢, z) ~ H rprp ( r,- cp, z) 

C IIOMO!Ub!O 38M fibi.JIO paCC'IIIT8HO pacrrpeJleneHIIe COCT8B.JI!IIO!UIIX 

MarHIITHOrO !IO.JI!l OT 8311MYT8.1IbHO-H8M8rHII'IeHHbiX llii.JIIIHJlpii'IeCKIIX KO.Jib!leBb!X 

CeKTOpOB ll.JI!l pa3Hb!X 3H8'IeHIIIi R I , R 2 , h B !I.JIOCKOCTII z=-2h. 

Ha p11c." 2-4 rrpellcTanneHbi pacrrpeJleneHII!l aKCII8.1IbHOii1 pall118.1IbHOii II 

8311MyTa.JibHOii KOMIIOHeHT IIO.JI!l !Ipll 2cp 0 = 60°, cp = -15° II p83HblX 3H8-

2h R 
r I 

'IeHIIIIX. r = -- • npn STOM rrapaMeTpbl -,r-" 
R ~ .Rl 2 

B cnellyiOIUIIX rrpellenax -- = 0; 0,25; 0,5; 
Ra- ~ 

II q = "It'; B8pbllpOB8.JIIICb 

0,75; q = 1; 2; 4, 

8 

-25 

-4 

-6 

&Hi,'·ur 
o'IJ 

I 
l!!..ll'1·tO' 
"~ ~ ~~ 

qs 

~· 
-q. 

-o.s 
! 

-Q75 

_, 

-t)S 

I 
&.~t.tjtoJ 
ftly 

q•t; Z•·2h 

q·z; z·-2h 

f,S 2 2.5 '[ 

!=11,15 

9•4; Z•·2h 

P11c, 2, 
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5 I'M~ n.,,to• 

o.s 1,5 

~·1; Z"·2h 

*'H.,. to' 

R,<ii 

~H1~18' 
9•4; Z•·2h 

Pnc. 3. 

'[ 

( 

2.5 

t 

·I 

~ 

I 
~ ·:r 
;i 
i 

! 
f 
I 

' 

.&lt.''·to' 
i'lr rt 

40. 

• 

J 

AH1'1·t01 

1'1, " 

f•f; ~·-2h 

1!5 15 

q5 (5 

'I" 
.. 2 ~5 

'I" 
2,5 . 

'I" 
0 

0,$ 1 1,$ z ~5 
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(I) (I) ( l),o 
Pacnpe.nenea11e cocTaamnom11x MBI"HIITHoro nonll H c/>z, H </>•• • H </></> 

.Qnll a311MyTanbHO-HaMai"HI!qeHHOI"O UllnllH.QpllqecKOI"O KOnbUeBOI"O CeKTOpa Ha 

. Rl +R 2 
cf!IIKCIIpoaaHHOM pan11yce, paBHoM cpenaeMy pa.n11ycy ceKTopa ( r = l , 

2 

·B 3aBIICIIMOCTII OT yrna ·cp, npencTaaneHo aa pile, 5,6, np11 R = 0 
I 

II ~ = 0,5, a TaKJKe np11 
R2 

q = 1; 2: 4, 
0 

2</> 0 = 60. 

H3 aaan11aa npllae.neHHhiX rpa¢11KOB cnenyeT, qTo 

1 ) np11 </>= const pa.QIIanbHali COCTaBmnomaSI MOlKeT 6b!Tb KBK OTpii-

uaT_enbHOit1 TaK II nonolKI!TenbHOit B 38BIICIIMOCTII OT 3HaqeHIIIi napaMeTpa 

r ' 2h z R1 
r ·= --; nnR OAHIIX 11 Tex JKe napaMeTpoa -- , -- 11 -

R 2 R2 h R 2 

MaKCIIMBnbHOe 3Haqe,lle a311MyTanbHOit COCTaBnllrorneit SIBnSieTCSI llp116nii311-

TenbHO a naa pa3a 6onbllliiM 0 qeM ( H < ll l , 11 B 3 -+ 4 pa3a 6onblllHM, 
cf>c MaKe, 

qeM (H p> ) 
</>•. MaKe, (IJ < ll (I) 

2) Ha OCII npll .r =0:, H cpz ;O,Hcpr < 0 I a H > 0 
. ( l) {I) </></> 

3) np11 r = const 11 cf> = 0 , H c/>z "'0, H c/>r"' 0., a cocTaBnRromaSI 
(I) r ali J), 

H # .QOCTIII"aeT MaKCIIMyMa, lip II KOTOpOM .....!:!..!!9!!"' 0 •. 
. acf>. 

0TMeTIIM 0 qTo KpiiBbie0 11306palKeHHhie Ha piiC, 5,6_, SIBnSIIDTCSI coo·raeT-

CTBeHHO CIIMMeTpll'lllbiMII 11n11 8HTIICIIMMeTpii•IHbiMII OTHOCl!TenbHO IInOCKOCTll 

<f?· =0 ' B COOTBeTCTBIIII c BblpalKeHIIliMII ( 2,9). ( 2.10) II ( 2,11). 

3, ~aCTHble cny'Iall 

B .QaHHOit pa6oTe HO llpl!BO.Qll·rcll Bblp.<!}l{eHRSI, OIIIICbiBaromlle Mai"HIITHOe 

none pst.na 'lBCTllhiX a311Myxani.Ho-HaMarHII'leHHhiX .KoHcfl11rypau11li. (ullniiHApllqec-

KIIe ceKTOpbl 0 Ulln11H.Qpb!0 UllniiH11PII'leCKIIe KOnbUa 0 6eCKOHe'IHbie0 rrony6ec-
x/ . 

KOHe'IHbie H TOHKI!e IIO BbiCOTe II IIO pa.QHycy UllniiHApii'IOCKI!e KOHcf!Hrypa-· 

Ullll) 0 CIIOC06 nony'IeHIISI KOTOpbiX 113 COOTHOilleHI!li ( 2,6) -t ( 2,8) He rrpen

/1,2/ 
cTaanReT oco6oro· Tpyna 11 .. npHae.nea B pa6oTax , 

x/ 
flon TepMIIHOM 'TOHKHe' UllniiHApii'IeCKI!e KOHcfliii'YPaUIIII IIOHIIMaeM 

TaKI!e KOH!Ji.~rypaUHII0 y KOTOpbiX O.QIIH 113 pa3MepOB 3Ha'II!TOnbHO MOHbllle 

OCTanbHhiXo 

12 

I 
I 

1*.;:"' . ~ I J5 

/ ............ fl,•o; z-zlt 
:; JO 

I 
Z5 

20 

,, 

,) 
~ 2·• ---: fil~. 

~r 0 i .2 J • 
'I 

t/ ., ,, 

A' p. 
II 
1'( :I' 
&,1 
.-~,1 

! I' ,, 
·i 
• I 

:f 
D 

"''"" 

';f 
:I 
I 

i' ,. 

X 

ol "0> 'J.I~. 

-tO 

-20 
I 
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f5 

fO 

8 

6 

4 

2 

1!. J/.'1 
• tOJ 11, , 

l:!!..H/''·tOJ "'' .,. 

·• 
2 3 

!Ji =0.5; Z•-2h 

* 

.&,as; z--21. 
Hz 

'1;/Y, 

0 lk""': ~ .:. c ~ Y.!Y. 

-§;=as; Z•-2h 

20 

9'" 

OJ l \ ~ _j J '!t/!1. 

·tO 

Pnc. 6. 
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/3/ 
OnHaKo Heo5xonnMo o-rMeTHTb naaecTHhiH peaynbTaT , cornacHo KOTo-

poMy BCe KOMITOHeHTbl H81TpSIJKeHHOCTH ITOITSI (Jlcf>z ,H rpr • H rprp) OT 83HMyTaiTbHO

HaMai'HII'IeHHhiX UHITHH/lpOB H UHITHH/lpH'leCKH X KOnen TOJK/leCTBeHHO paBHbl Hy

II!Oo K3K BHe Terra, TaK H BHyTpH ero 05'beMa,. <I>H3H'leCKH 9TO 03H8'laeT 0 'ITO 

HeB03MOlKHO ·aai!MyTaiTbHO H8M8I'HHTHTb 8KCH81TbHO-CHMMeTpH'l~Oe Teno, II 

'ITO TaKoe 'M8I'HHTHOC COCTOSIHHe' 9KBIIB8ITeHTHO paCCMOTpCHI!IO 8KCH81TbHO

H8M8I'HH'leHHOI'O /lByXMCpHOI'O Terra 5eCKOHe'lHOH Bb!COTblo /liTSl KOTOporo BCe 

COCTaBITSIIOmlle H81IpSIJKeHHOCTH ITOITSI BO BCeM ITpOCTpaHCTBe T8KJKe TOlK/lCCTBeHHO 

paBHbi aynro. 

B aa111eM cnyqae paccMoTpi!M 'TOHKI!e no aanMyTy • unimanpnqecKne 

KOITbUeBbie CeKTOpbi0 T,e, IIIHMMbi 0 y KOTOpb!X 2rp 0 ~rp 2 -rp1 =f't.rp<< rp
1 

, 

npH'leM TO'!K8 Ha5ITIO/leHI!Sl H8XO/lHTCSI B o5naCTH - h < z < h , R 1< r< R2 , Ha 

paCCTOSIHHH ( rp 
1 
-rp ) HITH d OT 50KOBOH ITOBepXHOCTII Terra (CM, puc. 7). 

--------- ~z. --·--Rf 

d 

.--:::::::::::-- - -=- - - -
~-::_---------r -- -.Lp 

Pnc. 7 

15 
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Torna, pa3naraSI B pSin (2,6), (2,7) II (2,8) II orpamPmBaSICh nepBbiMH 

'!nenaMII 1 -nony'!UM: 

(I) H (r "- M f).cp cpz •'l'•zl=- cp --I 
4rrp. 

rsin(cp 1 -cpl(y 2 +r 2 -r'rcos( cp -¢1] Y2 R 2 

2 2 2 y,
1 r I ·I (3,1) 

(y +r sin (cp -cpl]A 2 Yl R 
I 

H (I) 
¢r (r '¢ ' z ) = -

M cp/1¢ . y 
sm (cp -cplArsh -.,- -

. .1 B /2 4rrp. 
0 

-cos ( ¢ 
1 
-cpl arctg 

Y (r' -rcos(¢
1
-cp)] 

r sin(¢
1 
-~ + 

+Yr 
sin (cp 1 -¢l cos(</> 

1
-cpl(r'-r cos(cp 

1
-cpl] 

[ 2 2 2 l y, y + r. sin (cp
1 
-¢) A 

(3,2) 

- yr 
sin(cp 1 -¢1 ( r -2 r 'cos( ¢

1
-cpl] 

y, +( y ... y l I 
R2 

R I BA Y=Y
1 

1 2 

(!) H ( M /1¢ 
¢¢ ;.¢, zl=- ¢ 

4 "P. 0 

y 
(cos ( cp -</> lArsh --u- + 

t B 12 

+ sin ( ¢ 1 - cp) arctg_ Y ( r ' - r cos ( ¢I ¢ ) ] 

rsin(¢
1
-¢ )A 2 -

(3.3) 

-yr 
r cos (</>

1
-¢ l-2r' cos

2 
( ¢

1
-cpl 

--------------.,------------------+ 
r '+ 

BA 2 

+ Y r cos
2

(cp 1-¢l(r'-rcos(cp 1 -cpl] .. l +(y 

1 (y"2 +r 2sin (cp -¢ l] A I> Y=Y t 
. I 

R 
.. _y2lll 2. 

R 

16 

rJle A onpeJlenSieTCSI ( 1.9) rrpii aaMene a na (cp 1 -¢l,a y 1 = z + h , y
2 

=h-z 

n B = r ' 2 · + r 2- 2 r 'r cos ( cp 
1 

- cp l • 

Heo6XOJlHMO nMeTb B BnJly, 'ITO rrpn r .. oo. R 1 ... oo n R
2 

... oo,(cp 
1
-cpl ... O, 

a R
1

-rcos(cp
1 

-¢l,R 2 -rcos(cp
1

-cpl,rsin(cpr¢l=d H rd¢=11L OCT810TCSI KO-

ne'!HbiMH senn'IHHaMn. 

4. · nponaBOJlHbie KoMnonenT MarmiTnoro nonl! no 

npOCTpaHCTBeHHb!M KOOpJlUH8T8M 

B STOM p83Jlene IIpHBeJleHbl Bb!paJKeHUll npOH3BOJlHblX OT KOMIIOHeHT 

MarHHTHOrO nonll no npoCT~8HCTBeHHbiM !'00pJlHH8T8"M1 nony'!eHHbiM nyTeM 

nerrocpeJlCTBennoro Jln¢¢epenunposannl! BbipaJKenufi ( 2.6), ( 2, 7) n ( 2,8) no 

,, ,, ,,. ,, 
z , r n "¢ ". B o6nacTu z <- h n-¢0 <¢< ¢ 0 nMeeM Jlnll aKcnanhnon 

cocTaBnl!JOIUefi rronll 

(I) 
a Hcpz (r, cp,zl 

az 
aif~~.~= -~1 y(r'-rcosall II y2 IR21a 
ay a 427 II 2 2 . 2 ) y, y R a 

z r o (y + r sin a A 1 1 I 

(I) 

aHcpz(r, cp, z l M ¢ y2 cos a + r 'r sin 2 a 
I I y2 

R a 
=--( I 2 I 2 

a. 4 "llo ( y 2 . + r 2 sin 2 alA ' yl R a 
I I 

(I) 

aHcpz(r,cp,z l 

acp 

(1) M 
alf¢z aa - ...:.L ( [ 
-;;;--·a,;;-- 4rrp.

0 

rsin a(y2 +r
2
-r'r cos a) 

( y2 +r 2 sin2 a lAY, 

+(at ... a2lliYaiR2 

yt R t 

)lnll paJlnanbHOii COCTaBnl!IOIUeii" 

(I) 

aHcpr(r,cfo,zl 

az 

(I) 

aH<h_ (r,<{>, z) 

a, 

17 

at 
l + 

0 

( 4.1) 

(4.2) 

(4.3) 

(4.4) 

& 



(I) 

an.;,,<r.¢,-zl 

a, 

(I) 

M ' = ::..:E_ ly r +rcosa- 2r'cos2a 

4 "P.o BAY, + 

ysin
2
a(r' -rcosz) II 

(y 2+r 2sin 2a)AY, 

Y R a 
2 I i 2 

y R a 
•J 

(4.5) 

an¢. (r,<f>,zl 

a¢ 
au;po aa M_,_ ' y y(r '-rcosa) 

, --- = -----2--- ([sin a Arsh -- - aosiz arctg S + 
aa a¢ 477p.

0 
BY, rsinaA 

+ Y r 
sin a cos a ( r "- rcosa) 

(y 2 +r 2sin 2a)A y, 

sina(r-2r'cosa) ]al 
-yr +(a 

BAY, o I 

):{IISI 83HMYT8IIbHOfi eoeTaBIISIIO!Ileif 

->U 
2 

>I I y2 

yl 

R 
2 

R 
I 

(4,6) 

(I) 

an¢¢<r,¢,zl 
(I) 2 2 a 

au# ay M¢ sina(y +r -r'rcosa) I Y2 R2 
=-- --= --![ ]o+(al ... a2)11 1- (4,7) az a y a z 4 11 J1. O ( 2 2 . 2 ) , I /2 Y l R 1 Y + C SID U 1\. 

(I) 

an#(r,<f>,zl Mrp ysina cosa (r'-rcosa) 2r'cosa-r al 
----=---! (---:-T72 [ + ])0 + 

a, 41TJ1.o A
1 

y
2

+r 2 sin 2 a B 

• Y2 R2 
+ (a 1 -> a 2) II I 

Y1 R 1 
(I) 

ancpcp<r,cp, zl 

acp 

(I) 

au</></> 

a a 

a a Mrp ' y 
-- = ---1 cosaArsh -;;tj2+sinaarctg 
acp 477p.

0 
B 

-yr 
r' +r cos a- 2 r 'cos 2 a cos2 a (r '-r cos a.) y2 R a 

+Yr I r I 21 2 
(y 2+r 2 sin2 a)A

1
/

2 
Y1 Rl BA 1/2 al 

0TMElTHM1 'ITO npn 

(I) 

an</></> 

--a¢ 
cp 0, 0 (eM,· pne, 

18 

y( r '-rcosa) 

r sin a A
1
/

2 

5,6), 

(4,8) 

(4,9) 

5 ... MarHHTHOe none TOKOBbJX KOH!jlnrypaunif1 9KBliB8IIeHTHbiX 

UliiiliHApH'IeeKHM KOHijlnrypaUHSIM 0 H8M8I'HH'IeHHbiM 

no 83liMYT8IIbHOMY HanpaBneHHIO. 

fPopMyiibl AIISI eoeTBBIIl!IOUUfX nonll OT TOKOBblX KOHijlnrypaUnfi, 9KBH-

BaneHTHbJX no paenpe.rteneHHIO MBI'HHTHOI'O nOIIll paBHOMepHO H8M8I'HH'IeHHblM 

B 83liMYT8IIbHOM HanpaaneHHH UHIIliHApH'IeeKHM KOHijlnrypaUHliM1 MO~HO nony-

'IHTb1 eenH MBI'HliTHblll MOMeHT e}lHHli'IHOll IIOBepXHOeTH ( M cp 8 )- nnn enn- _ 

HH'IHoro oo'beMa (Mrp) eBli38Hbl e TOKOM ene.rtyiO!IlHMH eOOTHOWe!lHliMH: 

1),-Jlrrli-'TOHKOll' no 83HMyTy WHMMbl Hell eOOTBeTeTBYIO!Ileif TOKOBOll 

KOHijlnrypaUHli 1 nOK838HHOll Ha pHe. 8, 

Mrps= Jlo I (5,2) 

M cp = Jlo i ·, ( 5,2) 

r.rte J1. o - M8I'IUITH8ll. !IpOHHUaeMoeTb BBKyyMaj I - TOK 1 npoTeK810lllHli IIO 

eOOTBeTeTBYIO!IleMy BliTKyj i = ~L - IIHHeifHBll nnOTHOeTb TOKa, 3.rteeb 

!tJ. L = R m ' !tJ. cp , 'rne R m = ~ - epe/lHHii pannye, 
I . 

·nnll TO'IKH P (eM, pne, 8), y'IHTbtBall, 'ITO R2 =-rcos(rp 1-</>)=1)2 =h-y, 

R I = r cos ( cp I - cp) = 7J I = b + y , r sin ( cp 1- cp) = d , y 2 = h - x , y I = x + h 

li ltJ.L, Mrp,=Mrps) H3 eOOTHomeHHll (3,3) H (5,)) HMeeM 

(5,3) 

H =--I-1 
ZBliTOK 477 

( 
2 2 2 . 

y '1 y + '1 + 2 d ) I I '12 I Y2 

[ 
2 2 2 2 2 2 ] ("2'22 '11 Yt 

y '1 + d < y + '1 +d l VY-+'1-+d" . 

)9 



2 

a· 

z 

':1 

l1 

0 
~" -r 

P11e. 8. 
0 
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3TO Bb!pa:meHHe eoBIT8)l8eT ·c ljlopMynoil, nony>~eHHOli H8 oeHOBe 38KOH8 
. /4/. 

Eno-Caaapa H npnBeJlennoil: B pa6oTe • 

Eenn TOqKa P naxoJlnTeH B uenTpe nnoeKoeTH rrpHMoyronhnoro BHTKa 

e . TOKOM0 rronyqnM 

Hz =H =--~-
BliTOK cpcpBIITOK ;t17 

~ ----
bh 

(5.4) 

. 2). llnH aanMyTanhno-naMarnnqennoro unnnHJlpnqecKoro KOnhueaoro 

eeKTopa II 9KBIIBaneHTI!Oil: eMy KOH!jlllrypaUIIll 0 ITOK83811HOfi Ha pile. 9, 

. NI 

M¢ "'l'o 2</>o Hm 

(5.5) 

r)le N - q11eno BIITKOBj 2 cp0 - yrnoBaH npOTHll<eHHOeTb. 

0TMeTIIM 0 qTQ 9KBIIBaneHTI!OeTb MeJKJly 8311MyTan,hHO-H8M8rHIIqeHHhiM 

ceKTOpOM II TOKOBOil KSTyWKOil: HBnHeTeH errpaBe)lniiBOil: TOnbKO ITpll 6onb-

rn11x aaaqeniiHX R 1 11 R2 , T.e. KOrJla tJ. R = R 2 - R 1 << Rm rJle epell-
1!2 +I! I 
--2-Hllil paJliiYC I! m 

2P. 

P11c. 9 
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TaK KaK nanyronng norrg 

s. 
B 

e H HanpnmeHHOCTb MaPHHTHOPO rrorrg 

H 
P.o 

OT paBHOMCpHO H3M3PHH'IeHHOPO Terra BHe ePo 06'beMa paBHhl 

ITOITIO Bek H H ek OT COOTBeTCTBYIOilleii: TOKOBOii: KaTylllKII, TO, Ha 

OCHOBe (2,6), (2,7), (2,8) H (5,5) JlnB KOMITOHeHT IIOITB B o6rraCTH z <- h 

n -c/>0 <cf>< r/> 0 , IIMeeM 

NI 
HA (r,cf>,zloo- lArsh 

r -rcosa 

'l'zek - B~rrf>oRm 
Vr 2 

+ r
2
sin ;J a 

y R a 
I I 

2
1 

2
1 

2 

y R a 
I I 

NI y 
H A ( r , rp, z ) "' I cos a Arsh --~- + 

'Prek BI 2 
811 tf>o Rm 

+sin a arctg 
y ( r '- r cos a ) 

r sin a A 1/
2 

y R a 

II 
2 

I 
2 
I 

2 

yl R I al 

NI Y 
Ilrprpek( r,rp, z l ,._ I [sin a Arsh ~ 

811p 0 Rm " B 

y( r '- rcos a) 
- cos a arc tg ] 

r sin a A 
1
/

2 
+(a ->a ) II y2 I 'R2 

I 2 , 
Y, R I 

rne y 1 =- h - z ; y 2 = h - z ; a 1 = </> 0 + rf> , a 2 = rf> 0 - rf> 

(5.6) 

(5,7) 

( 5,8) 

BayTpn aaMarnnqenaoro Terra nanyKunn rrorrg B 1 paena nnnyKunn rrorrn 

8 i k BllyTpl! COOTBeTCTBYIOIUeii: TOKOBOii: KaTylllKH, a HarrpnmeHHOCTH MaPHHT

HOPO rrorrg OTrrH'IHbl Upyp OT npyra, T3K KaK BHyTpH HaMaPHII'IeHHOPO Terra 

He06XOJliiMO y'IeCTb JleikTBHe BCKTOpa 113Maf'HH'IeHHOCTH 

Hik""Ht~_2!_ 
flo 

22 

M T.e. 
' 

( 5,9) 

npn, 3TOM cnenyeT I!MeTb B Bli.QY0 'ITO M.p = M H Mz =M,= 0. 

noaToMy BbipameHIIH K_OMITOHeHT MaPHliTHOf'O rrorrg BHyTpll KaTylllKH C TOKOM 

I • B o6rracTn - h < z <- h n -<Po <cf> < ¢>0 , nMeJOT an.n 

r'-rcosa 
Nl-' I Arsh H ( r rf>, z l •- 2 2 . 2 

c/>zlk ' 81Trp oRm yy +r sm a 

y R a 
II 2 I 2 I 2 

Yt R1 a 1 

Nl I [ . y 
·II..!. (r,rp, z) ~ cos a Arsh --~- + 

'l'rlk BIT rf>o Rm 812 

y(r'-rcosa) R2 a2 
+sinaarctg / JY=Y +(Y 1 ->Y2 )II I 

rsina A 1 2 I Rl at 

NI . 
H..1...1. (r,rp,z),._ l([sinaArsh~ 

'1''1-.tk B~rrf>oRm slt2 

- cos a arc tg 
Y ( r ',- r cos a ) a 1 

---1 + Ja ->a ]) + 
rsina Al/2 ° 1 2 

Y= y1 . 

R 

lll 2 
+ ' +<Y,"*Y2 a, 2</>oRm 

r.ne Yt = z+'h, Y2=h-z .• 

( 5,_10) . 

( 5,11) 

( 5,12) 

Ha (5,10)-(5~12) rrePKO norry'IIITb, nonomHB _a anx a
1 

=a 2 = "• uaaccT

Hble BblpameHIIB t<;OMITOHeHT ITOlll! BHyTpl! Ul!lll!HUpll'IeCKOf'O TOpOHJlarrbHOI'O 

correHOIIJla, ceqeane KOTOpOPO l!BrrneTCl! llpl!MOyPOrrbHhlM 

H zTC"' () 
(5,13) 

HrTC = 0 
(5~ 14) 

H = 2.!._ 
rpTC 21T R 

(5,15) 

m 
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