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TenecKOOH'IeCK8SI CHCTeM8 H3 ABYX CeltTOpHblX M8rHHTOB 

PaCCM8TpHB8eTCSI TeneCitODH'IeCK8SI CHCTeMa H3 ABYX CeKTOpHblX 

MSrKBTOB C KpaeBOA cllottyCHpOBitOA, OTKnOKSIIOIU8SI HeMOK09HepreTH'IeCKIIA 

ny'IOK K8 38A8HKbii yron, He Hapymast napannen&HOCTII Tp8eKTOpBA '18CTBilo 

nony'leHbl COOTKOIUeHBSI
1 

KOTOpblM AOlDKHbl YAOBneTBOpHTb p8CCTOSIHBe MelKAY 

M8rHBT8MII B OTHOIUeHBe p8ABYCOB KPBBB3Hbl oceBOA TpaeKTOpBB. Ecn11 

OOBOpOT B 06011X M8rHBT8X npOIICXOAHT B OAHOM HSOpaBneHBII, TO MOJKHO 

CKOMOeHCBpOB8Tb nHHeAHyiO AHCOepCHIO, ny'IK8o CornaCHO H8AAeHHOMY 

ycnOBBIO axpOM8TH3M8
1 

AnSI 9Toro cneAyeT 38A8Tb OTpHilSTenbHblA yron 

H8ltnOB8 n1060A H3 rpaneA M8rHHTOB1 o6paiUeHHblX BHyTpb CHCTeMbl. Bep

TBit8n&HyiO AecllottycapOBKY H8 9TOA rp8HHile MOlKHO CKOMDeHCHpOB8Tb 1 

Bb!6p8B onpeAeneHHblA nonOlKHTen&HbiA yron H8KnOH8 OAHOA H3 BHeiUHHX 

rpaHeA. llnst 8XpOM8TH'IeCKOrO OTKnOHeHHSI ny'IK8 AOCT8TO'IHO, 'IT06bl 

ttpaeBOI cl!OKYCHpOBKOA o6naAan OAIIH H3 MarHHTOB. EcnH 9TO nepBblA MarHHT 

CHCT8Mbl
1 

TO p8AH8nbHbiA p83Mep ny'IK8 ysenH'IHB88TCSI1 eCnH BTOpOA -

fMeHbiUSeTCSI. 

Pa60T8 BbiDOnHeHa B na6opaTOPHH BbiCOKHX anepraA OHSIH. 
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BBE,4EHHE 

B npaKTHKe TpaucnopTHPOBKH 3ap~~euuwx qacTHUHe
pe,AKO Tpe6yeTC~ OTKnOHHTL Ha Ja,AaHHWH yron napannenL
HWH nyqoK, HMeiOJUHH 3HaqHTenLHWH pa36poc no HMnynLCaM 

LlP -p-· EcnH OTKnOH~IOJUa~ CHCTeMa TeneCKOnHqecKa~ (f•oo), 
0 

TO nocne nosopoTa nyqxa TpaeKTopHH qacTHU c HMnynLCOM 
P0 ocTaHyTc~ napannenLHWMH.11To6w coxpaHHTL napannen~o
HOCTL TpaeKTOpHH qacTHU C Pfo,P o' He06XO,AHMO CKOMneHCHpO
BaTL yrnOBYIO ,AHCnepCHIO, npHo6peTeHHYIO nyqKOM B nnoc
KOCTH OTKnOHeHH~. EcnH npH 3TOM y,AaCTC~ CKOMneHCHpO
BaTL H nHHeHHYIO ,AHCnepCHIO no HMnynLCaM, MW OCyiUeCTBHM 
axpoMaTHqecxoe OTKnoueuHe nyqxa. 

PaccMoTpHM .ABa nocne,AoBaTen~ouo pacnono~euuwx cex
Topuwx MarHHTa Ml H M2, paJ,Aeneuuwx cso6o.AHWM OT 
non~ yqacTKOM ,AnHHoii L I puc. 1/. IIycTL na,AaiOJUHH napan
nen~ouwii nyqOK nooqepe,AHO OTKnOH~eTC~ B HHX Ha yrnW 
¢ 1 H ¢ 2 · TpaeKTOPHIO qacTHULI c HMnynLcoM P0 npHMeM Ja 
OCL nyqKa. Pa,AHyC KPHBH3HW OCeBOH TpaeKTOpHH B MarHH
TaX pasu~eTc~ cooTBeTCTBeuuo R1 H R2 .Ha sxo,Ae B MarHHT 
rpaHHUa non~ COCTaBn~eT C pa,AHYCOM KpHBH3HW yron f l 
HJIH f3l , a Ha BLIXO,Ae - COOTBeTCTBeHHO yron f 2 HnH {32 
B 06IUeM cnyqae B Ka~OM H3 MarHHTOB MO~eT 6LITL HC
nonLJOBaHa rpa,AHeHTHa~ ~OKYCHpOBKa. 

PaccMOTPHM .AB~eHHe qacTHULI B pa,AHan~ouoii nnocxo
CTH CHCTeMLI. Ilonepequoe CMeiUeHHe qaCTHULI OT OCH nyq
Ka X, yron X~ KOTOpLIH ee TpaeKTOpH~ o6pa3yeT C OCLIO, 
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Puc. 1. CucmeMa U3 oayx ceK1110PHbiX MQ2HU11106 c Kpaeaou 
rjjoKycupoa Koil. 

~p 
B OTHOCBTeJibHOe OTKJIOHeHBe """"-- BMnyJibCa qacTBI{bl OT 

Po 
p O CJiy)l(aT KOMnOHeHTaMH BeKTOpa-cTOJI61{a 

X 

x' 

~p 

Po 

Ilpeo6pa30BaHBe 3TOrO BeKTOpa OT BXO.D;HOH rpaHBI{bl ceK

TOpHOrO MarHBTa K ero BblXO.D;HOH rpaHBI{e OnBCblBaeTCJI 

MaTpBI{eH/l/ 

4 

r.ne Az v1-n B a=A¢. qepe3 n o603HaqeH noKa3aTem. 

cna.na MarHBTHoro nonJI. llepeMHO)I(BB Ma TPBitbl MarHHTa Ml, 
cso6o,nHoro yqacTKa B MarHBTa M2, nonyqHM noJIHYIOMaTpB

u;y npeo6pa30BaHBJI B pa,nHaJibHOH nJIOCKOCTH 

m m m 
II I2 I3 

m m m I /2/ 2I 22 23 

I o 0 1 

IlOCKOJibKy I!>OKYCHOe paCCTOJIHBe CHCTeMbl f 30 - -
1- , 

m2I 

nocJie,D;HJIJI JIBJIJieTCJI TeJieCKOnaqeCKOH .D;JIJI qacTHI{ C BM

nyJibCOM P 0 npa m2 I =0. IloJio)l(eHBe tiJoKyca no :meprBH /2/ oT

HOCBTeJibHO BblXO.D;HOH rpaHBI{bl CHCTeMbl onpe,neJIJieTCJI Bbl-

m 
pa)l(eHBeM F =-~. Cne.nosaTeJILHO, B cnyqae KOMneu-

E m23 

Cai{BB yrJIOBOH .D;BcnepcBB (m23 =0), Mbl HMeeM CBCTeMy, 

atiJoKaJILHYIO no 3HeprBB. H, uaKoneu;, npa m =0 OTCYTCTBy-
- I3 eT JIBHeauaJI .nacnepcBJI nyqKa. 

IJ.eJib ,D;aHHOH pa60Tbl - HaHTH YCJIOBHJI, npB KOTOpbllf't 

1/ HeMOH03HepreTBqHWH napaJIJieJILHblH nyqoK qacTBI{ 

flOCJie OTKJIOHeHBJI CBCTeMOH B3 .D;BYX CeKTOpHblX MarHB

TOB OCTaeTCJI napaJIJieJibHblM B pa,nBaJibHOH nJIOCKOCTB, 

T.e. m 2 I zm 23 ""0; 
2/ B napaJIJieJibHOM BblXO.D;Jill{eM nyqKe JIBHeHHaJI .D;HC

nepCBJI no HMnyJibCaM OKa3blBaeTCJI CKOMneHCBpOBaHHOH, 

T.e. m I
3 

.. 0. 
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1. CHCTEMA H3 ~BYX CEKTOPHMX MAFHHTOB 
C HOPMAJihHMM BXO~OM H Bh/XO~OM flYq.KA 

Ilpe,IJ;DOJJO)I(HM BHa'laJJe, 'ITO OCL Dy'IKa HOpMaJJLHa OT • 
HOCHTeJJLHO rpaHHll MarHHTOB, OTKJJOHJIJOIQHX 'laCTHUW B o,n;
HY H TY )Ke cTopbuy. H3 cooTuomeHHJI m =0 uaxo.n;HM .n;nu-
uy cso6o.n;uoro yqacTKa 21 

R R2 L "' :::J.... ctga 1 + - ctga 2 /3/ 
A 1 A 

2 

Me)K,IJ;y MarHHTaMH TeJJeCKODH'IeCKOH CHCTeMW. IIOCKOJJLKY 

_!! ctg a • paCCTOJIHHe OT rpaHHJlLI CeKTOpHo'ro MarHHTa ,IJ;O 
A 

ero ~OKyca, paBeHCTBO /3/ Tpe6yeT COBMemeHHJI ~OKaJJL· 
uwx nnocKocTeii :w:arHHTOB M 1 u M2 . B ueKoTopoii TO 'IKe 
yqacTKa L. Ecnu ueo6xo.n;u:w:o orpaHH'IHTL HHTepuan u:w:
nyJJLCOB .\P, TO B 3TOM MeCTe ,IJ;OJJ)KeH 6WTL ycTaHOBJJeH 
KOJJJJHMaTop. 

C y'leTOM BWpa)KeHHJI ,IJ;JJJI 
npuo6peTaeT cne,n;yJOmuii uu.n;: 

A~-R 2 -A:ai-. 
m "' stna . 

23 A 2 A R 2 
I 2 2 

L M~ TPH'IHWii: 3JJeMeHT m 23 

/4/ 

Ecnu napa:w:eTpw MarHHTOB Y,IJ;OBJJeTBOpJIJOT COOTHOWeHHJO 
R- A2-

I I 
a"'A.2. 

2 2 
/5/ 

CHCTe:w:a JIBJJJieTcJI a~oKaJJLHoii no 3Hepruu. OcTaJJLHWe 
3JJeMeHTW MaTpHU,W npeo6p,a30BaHHJI TaKOH CHCTeMW, npe,n;· 
CTaBJJJIJOIJlHe HHTepec ,IJ;JJJI HaC, 

H 

6 

A2 sin a I 

m ll"'- A I sin a 2 

R2 A 2sina 1-+ A 1 sina 2 m ~ .. "'- ----~---
13 A2 A 1A2sina 2 

/6/ 

/7/ 

.. , 

H3 swpa>KeHHJI /7 I cne.n;yeT, 'ITO ,IJ;JJJI npue:w:ne:w:wx ua npaK
THKe yrJJOB DOBOpOTa a<TT CKOMDeHCBpOBaTL JJHHeBHYJO 
.n;HcnepcuJO ny'IKa ueso3MO)I(HO. 

IIycTL x 0 - uaqanLuoe c:w:eJ:Qeuue TpaeKTopuu ua sxo.n;e 
s :w:arHBT Ml. Tor.n;a~ua swxo.n;e cHcTe:w:w u:w:ee:w: 

X 2 m IIX 0+ ml3 _Af • 
P.o 

Cne.n;osaTeJJLHO, mupuua .n;ucnepcuoro napaJJJJeJJLuoro nyq-
Ka 3aBHCHT OT 3Ha'leHHH MaTpH'IHWX 3JJeMeHTOB m II H ffi13 • 
H3 puc. 2 su.n;uo, KaK :w:eHJIJOTCJI 3TH 3JJeMeHTw c H3Me
ueuue:w: yrna cb2 ,IJ;JJJI cucTel.fw H3 .n;syx :w:aruuTos c o.n;-

uopo.n;uw:w:u DOJJJIMH, OTKJJOHJIJOIQHH DY'IOK Ha DOJJHWH yroJJ 
e- ~. +~2 •90°. O'leBH,IJ;HO, 'ITO BW6op ~>¢1 D03BOJJJieT no
JJY'IHTL ua swxo.n;e 6onee Y3KBii: DY'IOK. 

m 
R2~3, mH 

2 r-n-

0 I 1 I I 

0
0 - I I 1 I I 

60° 80° 40° 
1f2 

Puc. 2. 3aaucu.woc•u .wa•pu'lHbiX 3./leMeH•oa cuc•eMbl o•yz
Aa ~2 0./IJI C.lly'laJI () =ck I+~ 2 -90°: 1 - m 13/R 2 ; 2 - m II • 
FpaHUflbl .wazHu•oa Hop.waAbHbl o•Hocu•eAbHO ocu ny'lKa. 
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Ecna MarHHTbl M1 H M2 oTKnOH.HIOT nyqoK B npoTHBo
nono>KHLIX HanpaaneHH.HX, TO a nonyqeHHoii BLiwe cllopMyne 
/4/ cne.nyeT npoHJBeCTH JaMeHy ¢ 2 -+ -¢2 , R2 -+- R 

2
• B pe

JynLTaTe HaXO.IJ;HM 

A
2

R A
2

R 
m ""- 1 2 + 2 1 sin a . /8/ 

23 A2-A 2 
1 2 

IlOH.HTHO, qTO TaKa.H CHCTeMa He MO>KeT 6LITb aciloKanbHOH 
no 3HeprHH (m 23 # 0). llerKo y6e.IJ;HTLC.H, qTo m13 TaK>Ke He 
MO>KeT 6b1Tb paBeH Hyn10. 

HTaK, B cnyqae, Kor.na rpaHHUbl MarHHTOB opToroHanL
HLI K OCH nyqKa, HeB03MO>KHO OCyll.(eCTBHTb axpoMaTHqecKHH 
noaopoT (m 13 I< 0). EcnH JHaKH yrnoa ¢ 1 H ¢ 2 coana.na10T, 
TO BbiXO.IJ;.Hli.(HH .IJ;HCnepCHbiH nyqoK OCTaeTC.H napannenLHbiM. 
Ecna >Ke ¢ 1- H ¢ 2 HMeJOT npoTHBonono>KHLie 3HaKH, TO co
xpaHHTL napannenLHOCTL HeMOH03HepreTaqecKoro nyqKa 
He y.naeTc.a:. 

2. CHCTBMA H3 ~BYX CBKTOPHMX MAFHHTOB 
C KPABBOH tPOKYCHPOBKOH 

,D;eiicTBHe Kpaeaoro non.a: MarHHTa M1 Ha nyqoK a ~a
.naanLHoii nnOCKOCTH MO>KHO npe.IJ;CTaBHTb MaTpHu;eii 1/ 

1 

tgfJ 

R1 

0 

0 

1 

0 

0 

0 

1 

.nn.a: axo.na B MarHHT H aHanoraqHoii MaTpau;eii c JaMeHoii 
tgf 1 -+ tg E 2 .IJ;n.H BLIXO.IJ;a H3 Hero. qT06LI HaRTH flOnHYJO 

Ma Tpau;y MarHHTa M 1, Hy)KHO nepeMHO>KHTL a cooTaeTCTBYJO
ll.(eM nop.H.IJ;Ke MaTpHIJ;LI KpaeBbiX noneii H MaTpHu;y /1/ 
ceKTopHoro MarHHTa. Ilo.no6HLIM )Ke o6pa30M Haii.neM MaT
PHUY MarHHTa M2, o6na.naJOII.(ero Kpaeaoii clloKycapoaKoii, 
3aTeM nonyqHM MaTpHu;y /2/ BCeii CHCTeMLI. 

8 

,, 
J 

1 
l 

BHaqane paccMoTpHM ceKTOPHLie MarHHTLI c o.nHopo.D;HLIM 
noneM. PewHB coaMeCTHO ypaaHeHH.H m 21 =0 H m 2~, onpe
.nenHM paCCTO.HHHe Me)K.IJ;y MarHHTaMH TeneCKOflHqeCKOH 
CHCTeMLI. 

h = cosa 2 ±sina:ztgB 2 X 

R2 (1- tg$ 1tg$2)sin a2+(tg$
1
+ tg$

2
) cos a 

2 
/9/ 

cosa 1 +sina 1 ~tgc 1 (1-cos 2 )tg$2 ± sina2 
x[1+ .&-~x 

cosa 2±sina 2 tg$ 2 (1-cos a 1 )tgc1 +Sina1 

H OTHOWeHHe pa.D;HYCOB KpHBH3Hbl 

RI 

R2 

(1-coSa..z )tg$2 ±sin a 2 

(1-cosa
1 

)tgc
1 

+ sina 1 

X 

sin a 1(tgqtg f 2-1)+COSa 1(tgc 1 + tgc 2 ) 
X ----------

sina2 (tg$ 1tgB
2 

-1) ± cosa 2(tg$ 1 + tg$ 2 ) ' 

/10/ 

npH KOTOpOM yrnoaa.a: .IJ;HCnepCH.H nyqKa OKa3LIBaeTC.H CKOM
neHcapoaaHHoii. B 3THX BLipa>KeHH.HX aepxHHe JHaKH OTHo
c.a:Tc.a: K cnyqaJO OTKnoHeHH.H nyqKa MarHHTaMH M 1 H M2 
B O.IJ;HY H TY )Ke CTOpOHY, a HH)KHHe - B npOTHBOnOnO>KHble 
CTOpOHLI. 

C yqeTOM BLipa>KeHHH /9/ H /10/ MaTpHqHbJH 3neMeHT 
m

13 
TeneCKOflHqecKOH CHCTeMbl MO>KHO 3aflHCaTb B BH.IJ;e 

m 13 sin¢I-+sin¢ 2 +(1-cos¢ 1)tgc2+(1-cos¢2 )tg,BI 
- = --:':!'-- . /11/ 
R 2 (1-tg$ tg$ )sin¢ -(tg$ -+ tg$ )cos¢ 

I 2 2, I 2 2 
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~pHpaBHJIB COOTHOWeHHe /11/ Hymo, UOJIY'IHM CJie.IJ,yiOmee 

YCJIOBHe KOMUeHCaU:HH JIHHeBHOB ,IJ.HCnepCHH ny'IKa 

sin¢ I-+ (1-cos¢I-)tg £ 2 =-1. 
sin¢ + (1-cos¢ )tgf3 -

2 2 I 

/12/ 

Hai.IJ,euuoe swpa)l(eHHe 3a.IJ,aeT yrnw uaKnoua rpauei 

warHHTOB, o6pameuuwx BHYTP& CHCTeww. ,D;ocTaTO'IHO, '1To-

6w O,IJ.HH H3 3THX yrJIOB, £ 2 HJIH {3 I ,6WJI OTJIH'IeH OT HYJIJI H 

Y.IJ.OBJieTBOPJIJI /12/. KaK BH.IJ.HO H3 fbopwynw /12/, noTyron 

npHHHMaeT oTpHu;aTeJI&uoe 3Ha'leHHe. EcnH )l(e o6a yKa3au

uwx yrna OTJIH'IH.bl OT HYJIJI, HX 3HaKH npOTHBODOJIO)I(H.bl. 

Cne.IJ,osaTeJI&Ho, KOMneucau;HJI JIHHeiuoi .IJ.HcnepcHH Bcer.IJ,a 

COUpOBO)I(.IJ.aeTCJI BepTHKaJI&HOB .IJ,efboKyCHpOBKOB ny'IKa Ha 

swxo.IJ,e M1 HJIH ua sxo.IJ,e M2. 
Bw6pas onpe.IJ,eneuuww o6pa30M seJIH'IHHY KpaeBoro 

yrJia, He CBJI3aHHOrO yCJIOBHeM axpoMaTH3Ma /12/, MO)I(HO 

coxpaHHTb napaJIJieJibHOCTb BY'IKa B BepTHKaJI&HOH UJIOCKOCTH 

HJIH )l(e C.IJ,eJiaTb UY'IOK CXO.IJ,JimHMCJI. fiyCTb, HanpHMep, 

KpaesaJI fboKycHposKa npoHCXO.IJ.HT TOJI&Ko ua rpauHu;ax 

warHHTa M 1, a rWlHHU:W M2 opTorouan~ouw K ocH ny'IKa. 

Tor.IJ,a waTpHu;a .IJ.JIJI sepTHKaJI&Horo .IJ.BH)I(eHHJI npHHHMaeT 

BH.IJ. 

r:·· :,~ 
~ 2I 2J 

f 
1- -. tg£2 

RI 

f a-2tg£1:g( - tg£• +ts£ 
I I 2 2 RI 

f 

f 
1- - tgf I 

RI 

)J;JIJI nyTH f, npoi.IJ,euuoro ocesoi 'laCTHu;ei B nepsow waruH

Te, BOCUOJI&3yeMCJI npH6JIH)I(eHH.biM B.blpa)l(eHHeM 

f = 
2 R1 sin¢ I 

1 + cos¢I 

H3 ypasueHHJI a 2 I=0 uai.IJ.eM ycnosHe, npH KOTopoM TpaeK

TOPHH 'laCTHU: OCTaHyTCJI napaJIJieJI&H.biMH B BepTHKaJI&HOB 

DJIOCKOCTH: 

10 

tg f I 
tg£2 

2sin¢L tg£
2 

-1 
l+cos¢

1 

/13/ 

OTMeTHM, 'ITO DPB axpowaTH'IeCKOM oTKJIOHeHHH ny'IKa 

K03WWHU:HeHT JIHHeBHOrO yBeJIH'IeHHJI CHCTeMW B pa.IJ,HaJI&HOH 

DJIOCKOCTH 

M = m == _ sin¢ 1+(1-cos¢ 1)tgf 1 
II sin¢ + (1- cos ¢ )tgf3 

2 . 2 2 
/14/ 

3aBHCHT OT yrnos uaKnoua suewuux rpauei warHHTOB. O.IJ.

uaKo B OCHOBHOM BeJIH'IHHa m11 onpe.IJ,eJIJieTCJI COOTHOWeHHeM 

yrnoB noBopoTa <P 1 H <P 2 · 

fipH 3a.IJ,aHHOM DOJIHOM yrJie OTKJIOHeHHJI ny'IKa ()z¢ 1 +<f> 2 
Bb160p ¢ 1 H ¢

2 
.IJ.HKTyeTCJI CTpeMJieHHeM DOJIY'IHTb .IJ,OCTa· 

TO'IHO MaJiyiO, npHeMJieMyiO no KOHCTpyKTHBHbiM C006pa)l(e

HHJIM, BeJIH'IHHY f 
2 

HJIH {3 I. HeTpy.IJ,HO BH.IJ,eTb H3 paBeHCTBa 

tg(2 =-
sin¢ 1 +Sin¢2 

1-cos¢ 
I 

'ITO BLoi6op ¢
1 
>¢

2
npe.IJ,nO'ITHTeneu. B TaKoM cnyqae m 11> 1 H 

wupuua BL.IXO.IJ.Jimero ny'IKa 6on&we WHPHHL.I na.IJ.aiOmero. 

llycT& Tenep& Kpaesoi fboKycupoBKOi o6Jia.IJ,aeT warHHT 

M2, a rpaHHU:bl MarHHTa M 1 HOpMaJI&Hbl OTHOCHTeJI&HO OCR 

ny'IKa. H3 COOTHOWeHHJI 

tgf3 = _ sin¢ 1 +sin A.. I -~ '~-'2 
1- cos¢ 

2 

B.biTeKaeT He06XO.IJ,HMOCTb sw6opa ¢ 2 ><f>rHO.IJ.CTaBHB tg f 1' = 0 
B /14/, HaXO,IJ.HM, 'ITO B CJiy'lae <P,_ >¢ 1 pa.IJ,HaJI&H.biB pa3Mep 

ny'IKa ua swxo.IJ,e weu&me ero pa3:Mepa ua sxo.IJ,e CHCTeMW. 

fiy'IOK OCT&eTCJI napaJIJieJI&H.biM B BepTHKaJibHOH DJIOCKOCTH, 

ecJIH yron {32 Y.IJ.OBJieTsopJieT ycnoBHIO 

11 



tg$I 
tg$ = -------

2 2 . 
Sln<fJ2 

1+ cos<fJ
2 

tg$ -1 
I 

/15/ 

Ha puc. 3 noKa3aHo, KaK MeH.IIIOTC.II napaMeTpbl cHcTeMbl c 

yaenH'IeHHeM yrna <P 2 npH nonHoM yrne OTKnoHeHH.II ny'IKa 

e = 90°. 

l, RR'l 
R, 1 

8 

6 

4 

2 

0 00 zoo 40° co• 
'¥2 

-t9fl1.t9fo2·mu 

e/JO 00 20° 40° 60° 80° 
liz 

Puc. 3. 3aeucuMocmu ocH06HbiX napaMempoe axpoMamu~ecKoil 
cucmeMbl om yura <P2 OA.R cAy~a.R O""<PI- +<P 

2 
= 90 ° : 1 -

_!.__. 2- R 2_ ·3-- tg$- · 4- tgQ ·5-- m . Bmopou MazHum-
R , R , I , "'2, II 

I I 
c Kpaeeou tfioKycupoeKoil. 

TeneCKOflH'IeCKYIO CHCTeMy H3 ~BYX CeKTOpHbiX MarHHTOB 

C KpaeBOH ~OKYCHPOBKOH nenecoo6pa3HO HCflOnb30BaTb ~.II 

axpoMaTH'IecKoro OTKnoHeHH.II napannenbuoro ny'IKa Ha 

yron 0= 60°-90.-. IIapaMeTpbl cHcTeMbl coxpaH.IIIOT npHeMne

Mble 3Ha'leHH.II, ecnH HMnynbc qacTHn He npeablwaeT 600-
700 M3B/c. 

12 

EcnH )Ke ny'IOK noaopa'IHBaeTC.II MarHHTaMH M 1 H M2 
B npOTHBOllOnO)I(Hble CTOpOHbl, TO H npH HanH'IHH KpaeBOH 

~OKYCHpOBKH axpOMaTH'IeCKOe OTKnOHeHHe HeB03MO)KH0. ,lJ;n.ll 

~OKa3aTenbCTBa 3TOrO nonO)KeHH.II COXpaHHM B COOTHOWeHH

.IIX /9/ H /10/ TOnbKO HY)I(Hble HaM yrnbl £2 H $I .IIpH no~
CTaHOBKe £I=$ 2,. 0 3TH ~OpMynbl npH06peTaiOT cne~yiO

li{HH BH~: 

RI 

R2 

1-ctg¢ ~- tg(.2...' 

1-ctg<fJ 2 tg$ I 

_!::.._ = ~tg <PI- + ctg <P L 

R 2 1-ctg<fJ
2

tg$ 1 

/16/ 

/17/ 

JaMeHHM tg( 2 B /16/ ero 3Ha'leHHeM H3 /12/ H BOCnOnb-

3yeMC.II ~n.11 ~anbHeHWHX npeo6pa3oBaHHH Bb1pa)KeHHeM /17 I 
B pe3ynbTaTe nony'IHM 

L =R
1 

(1-cos¢
1 

)ctg<P2 + R 
2
(1-cos<fJ

2
)ctg<fJ 

1
• /18/ 

qT06bl y'leCTb flOBOpOT llY'IKa B npOTHBOllOno:>KHble CTOpOHbl, 

Heo6xo~HMO c~enaTb B awpa)KeHHH /18/ 3aMeHy <P2 ->-<P2 , 

R 
2

-- -R
2 

,KoTopa.ll npHBO~HT K He~onycTHMOMY no ~H3H
qecKHM coo6pa)KeHH.IIM pe3ynbTaTy L<O. 

BMecTe c TeM npHMeHeHHe KpaeaoH ~oKycHpOBKH no-

3BOn.lleT nony'IHTb Ha BblXO~e TaKOH CHCTeMbl napannenbHblH 

~HcnepCHblH llY'IOK, npH'IeM paCCTO.IIHHe Me)K~y MarHHTaMH 

OKa3blBaeTC.II MeHbWHM, 'leM B cnyqae, KOr~a <fJ I H ¢ 2 -

o~Horo 3HaKa. 
OneHHM npeHMy~eCTBa, KOTOpble MO)KeT ~aTb HCflOnb-

30BaHHe B TeneCKOflH'IeCKOH CHCTeMe MarHHTOB C HeO~Ho

po~HblM noneM 131. IIycTb B MarHHTe M2 KpaeBa.ll ~oKycH
poaKa COBMe~aeTC.II C rpa~HeHTHOH. HaH~eHHble BblWe 

COOTHOWeHH.II ~n.ll napaMeTpOB CHCTeMbl npHHHMaiOT cne~yiO-

~yiO ~opMy: 
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2 
A

2 
sin<P 

1 
+ A 2sina

2 ----------tgf3 I-=-
1- cosa 2 

V I n 21 tg f3 I- + n 2 t g VI n 21 <P 2 
tgf3 2 = ; 

tg vi n 21 <P 2. tg f3I- -vln21 

L _ A~cosa 2 +A 2 sina 2 tgf3'>. 
- = ctg,~.. + -t""- , 

. 'f' I . 
R 

1 
A 2 Stn a 2 + (1- cos a 2)tg f3 2 

2 L · -) A (1-cos<P - + -_stn<P I 
~..? = 2 1 .-!.! 
R- 1-cosa 

I 2 

m II 

2 . 
A 2 SlO<P I-

----- -----
A 

2 
sin a 

2 
+ (1- cos a 2)tg{32 

Ha puc. 4 npe~cTaBJieHbl 3aBHCHMOCTH 3THX napaMeTpoB oT 

noKa3aTeJIJI cna~a MarHHTHoro noJIJI n 2 • HeTpy~Ho BH~eTL, 

qTO rpa~HeHTHaJI 4loKyCHpOBKa He ~aeT TaKHX BblrO~, KOTO

pble onpaB~biBaJIH 6bl cymeCTBeHHOe yCJIO)I(JieHHe KOHCTpyK

IlHH MarHHTa. 
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L R 
~.'R~·-t9}t 

3,0 t- --- 2 

2.9 

2.8 

2,7 

2,6 

2,5 

-1.0 -0,5 

tg..az 

0 0,5 t.o nz 
Puc. 4. 3a6UCUMocmu ocH06Hi.rx napaMempo6 axpoMamu'lecKoil 
CUC111€Mbl 0111 n 

2 
0/I.Ji CAY'lO.Ji <P1 =30° U <P 2~60°: I - ..h.,_ ; 

R2 RI 
2 - -R ;3- - tg f3 ; 4 - tgf3 . Ilep6biU M02HU111 C OOHOpOOHbiM 

I I 2 

noAeM, 60 61/IOpOM C06M€UI€Hbl zpaOU€H111HO.Ji U Kpa€60Ji 
~OKYCUp06KU. 
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