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1. ci>u3u~ecKa.JI nocmaHoeKa 3aoa~u 

PeanLHble xapaxrepHCTHKH MarHHTOB ycxopureneil acer

.na B xaxoil-ro Mepe He coana.naror c pacqerHbiMH. B qacr

HOCTH, .ne!lJopMan;HH MarHHTa CHHxpo!lJa3orpoHa OHRH 3Ha

'IHTeJILHO or nuqarorc.R xax or npoeKTHLIX I 1. 2/, rax H or rex, 

KOTOpbie C'IHTalOTC.R ,IJ;OllYCTHMbiMH Ha YCKOpHTeJI.RX TaKOrO 

xnacca/~. 4, 5/. CornacHo rpe6oBaHH.RM npoexra, .nonycx Ha 

pa3HOCTb BbiCOTHOrO llOJIO)I(eHH.R KBa,npaHTO' ~arHHTa CHH

xpo!lJa30TpOHa ,noJI)I(eH cocraBJI.RTL ±2 MM 
1 

• O,nHaKo npu 

MOHTa)l(e OCHOBHOrO o6opy ,IJ;OBaHH.R Ha'laJiaCb OCa,IJ;Ka !lJyH,na

MeHTa, .nocrurrna.R 23 MM. K 1972 r • .ne$opMan;HH4JyH,naMeH

ra H, CJie,IJ;OBaTeJibHO, KBa,npaHTOB MarHHTa, yBeJIH'IHJIHCb 

,IJ;O 25-28 MM/6 /; npH 3TOM Hapy)I(Hble Kpa.R KBa,npaHTOB 

onyCTHJIHCb 60Jibiiie, 'I eM BHyTpeHHHe, /pa,nHaJibHbiH nepe

KOC/ H 3Ta pa3HHIJ;a COCTaBJI.ReT DO pa3HbiM H3MepeHH.RM 

OT 1,5 ,IJ;O 5 MM. HeTO'IHOCTb BbiCOTHOrO llOJIO)I(eHH.R KBa,n

p \HTOB YCKOpHTeJI.R Bbi3biBaeT HCKa)l(eHH.R BepTHKaJILHhiX 

op6HT H llpHBO,IJ;HT K B03HHKHOBeHHlO pe30HaHCOB CB.R3H 

Me)I(.IJ;Y pa,nuaJibHbiM H BepTHKaJILHbiM ,IJ;BH)I(eHHeM 'laCTHIJ;. 

flpH HaJia.IJ;Ke H MO,D;epHH3aiJ;HH YCKOpHTeJI.R Ba)I(HO 3HaTb, 

HaCKOJlbKO xapaKTepHCTHKH llY'IKa OTJIH'IalOTC.R OT npoeKT

HbiX H KaK 3TO BJIH.ReT Ha HHTeHCHBHOCTb YCKOpHTeJI.R. flpH 

HCCJie,IJ;OBaHHH 3THX BOllpOCOB llOJie3HO HaXO,IJ;HTb HCKa)l(eH

Hbie 3aMKHYTble op6HTbl /nepHO,IJ;Hl.feCKHe TpaeKTOpHH/ B 

ycxopurene. Bcne.ncraue CJIO)I(HOCTH 3TOH 3a,na'IH .no cux 

nop He Cy~eCTByeT XOpOIIIHX aHaJIHTH'IeCKHX MeTO,IJ;OB ,IJ;JI.R 

HaXO)I(.IJ;eHH.R nepuo,nuqecxux rpaexropuil c HY)I(HOH roq

HOCTLID, 3a HCKJilO'IeHHeM HeKOTOpbiX npOCTeHIIIHX CJiyqa
eB/7,8,9/. 

B HaCTO.R~eH pa6oTe HCllOJIL3yeTC.R 'IHCJieHHbiH MeTO,IJ; 

HaXO)I(,IJ;eHH.R npOCTpaHCTBeHHbiX TpaeKTOpHH npaKTH'IeCKH 

C Jil060H CTeneHblO TO'IHOCTH/ 10 ' 11 /, KOTOpbiH npHMeHeH 

K CHHxpo4Ja3orpoHy OHRH, HMeiOIIJ;eMy .noaonLHO CJIO)I(Hoe 

pacnpe.neneHHe MarHHTHoro non.R B npocrpaHcrae 112
/. 
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2. CucmeMbl KoopouHam 

)l;anee 6y,n;yT HCUOJib30BaTLC!I BOCeML CHCTeM KOOp.D;HHaT 

/CM. puc. 1/: l.feTI:dpe U:HJIHH.D;pHl.feCKHX CHCTeMI:d KOOp.D;HHaT 

H l.feTI:dpe ,n;eKapTOBI:dX. C Ka>K,D;l:dM KBa,n;paHTOM YCKOpHTeJIB 

Ml:d CB113l:dBaeM U:HJIHH.D;pHl.feCKyiO CHCTeMy KOOp.D;HHaT (cp,R,z) 
C Hal.faJIOM B TOl.fKe 0 i (i = 1,2,3,4), r,n;e i - HOMep KBa,n;paH
Ta YCKOpHTeJIB. 

C Ka>K,D;l:dM npoMe>KyTKOM Me>K,n;y KBa,n;paHTaMH YCKOpH

TeJIB Ml:d CB113l:dBaeM ,n;eKapTOBy CHCTeMy KOOp.D;HHaT (x, y, Z[)) 

C Hal.faJIOM B TOl.fKe Oi,[) (i= 1,2,3,4), r,n;e i - HOMep npoMe

>KYTKa YCKOpHTeJIB. 0CH Z U:HJIHH.D;pHl.feCKHX CHCTeM KOOp

.D;HHaT H OCH Z [) ,n;eKapTOBI:dX HanpaBJieHI:d BO BCeX CJiyl.faBX 

BBepx OT UJIOCKOCTH 'lepTe)Ka. 

KpaTKOCTH pa.n;H, HHor.n;a 6y.n;eM roBopHTL o HeKoTopoB: 

"yCJIOBHOB" CHCTeMe KOOp,D,HHaT (,;, 71, (}, no,n;paJyMeBaB npH 

3TOM, 'ITO, eCJIH pel.fb H.D;eT 0 TO'IKe, HaXO.D;BIIJ:eBC!I B O.D;HOM 

H3 KBa,n;paHTOB YCKOpHTeJIB, TO ee UOJIO>KeHHe OUHCI:dBaeTC!I 

U:HJIHH.D;pHl.feCKOB CHCTeMOB KOOp.D;HHaT (¢, R, Z) 3TOrO 

KBa,n;paHTa, a eCJIH TOl.fKa HaXO.D;HTCB B npoMe>KyTKe YCKO

PHTeJIB, TO ee llOJIO)KeHHe OllHCI:dBaeTCB ,n;eKapTOBOB CHCTe

MOB Koop.n;HHaT <x, y, zo) JToro npoMe>KyTKa. TaKHM o6pa-

30M, B .n;anLHeB:weM ,; OJHal.faeT ¢ HJIH x; 11 OJHal.faeT R 
HJIH y;~ OJHal.faeTz HJIH zo. 

!I 

~ I I I -I 

Puc. 1 

I 1 I o !/ 

!:1 
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3. MameMamu~ecKa.R 1wcmaHoeKa 3aoa~u 

)l,aHLI ,n;urtKPepeHU:HaJibHble ypaBHeHHB .D;BH>KeHHB JapB

>KeHHOB qacTHU:hl B MarHHTHOM none ycKopuTenB /o.n;Ho

qacTHl.fHaB MO,D;eJIL/: 

11;z=¢l<c;;,J7,~, 11~''? ~ 

/" ¢ ( (: )' , )'' ) ) 
\;z= 2 "' 11• s.1/ ,;' s ~ 

/1/ 

/2/ 

r,n;e ¢ 1 H ¢ 2 - 3a,D;aHHble 4JyHKU:HH: 

¢= 
l 

2R ' 2 yiR +R'~z' 2 
2 2 

R+-:.£- --Ji.J..[-Rz¢B<D -R¢z¢BR + <R + R¢ )Bz 1, /3/ 
R B

0 
R0 R , 

eCJIH TOl.fKa TpaeKTOpHH HaXO.D;HTCB B O.D;HOM H3 KBa,n;

paHTOB yCKOpHTeJIB /H TOr,n;a B neBOB l.faCTH ypaBHe

HHB /1/ r1"2 cne.n;yeT JaMeHHTL Ha R¢2 /; T.o., 

B 3TOM CJI;l.fae Mbl 3aiiHCLIBaeM ypaBHeHHe '/1/ B U:H

nHH.D;pHl.feCKOH CHCTeMe KOOp.D;HHaT O.D;HOrO H3 KBa,n;

paHTOB YCKOpHTeJIB. 

v'l+y'2+z'2 
X X 2 

------ [ z' B + v' z' B - ( 1 + y' )B ] RB x x ·x x y x z' 
/4/ 

0 0 

eCJIH TOl.fKa TpaeKTOpHH HaXO.D;HTCB B O.D;HOM H3 npo

Me>KyTKOB yCKOpHTeJIB /H TOr,n;a B neBOB l.faCTH ypaB

HeHHB /1/ 1l~2 CJie,D,yeT 3aMeHHTb Ha Y) /; T.O., 

B JTOM cnyqae Ml:d JanHChiBaeM ypaBHeHHe I 1/ B 

,n;eKapTOBOB CHCTeMe KOOp.D;HHaT O.D;HOrO H3 npoMe

>KYTKOB ycKopHTenB. 
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<Jl2= 

2 ,2 ,2 /5/ 
2R¢,z¢ yR +R¢+z¢ [RR¢B¢-<R2+zJ)BR+R¢z¢Bz], 
-R~- BoRoR 

eCnH TQqKa TpaeKTOpHH HaXO~HTCH B KBa~paHTe yc
KOpHTens /u Tor~a B neaoii qacTu ypaBHeHHH /2/ 
HY)I(HO JaMeHHTL (~2 Ha z ¢2 I 

J l+ y'2~-:;-
x X 2 

[-y'B + (1+ z' )B -Y,' z' B ], 
XX X y XXZ 

/6/ 
BORO 

ecnu TOqKa TpaeKTOpHH HaXO~HTCH B llpOMe)l(yTKe 
YCKOpHTenH /H TOr~a B neBOH qaCTH ypaBHeHHH /2/ 
HY)I(HO 3aMeHHTL ( ~ 2 Ha z;2 I. 

B BLipa)l(eHHHX /3/ - 7 6/ B0 H Ro KOHCTaHTLI, B ¢, BH , 
B z - Ja~aHHLie cllYHK~HH ¢ , R , z , Bx , By, B z - Ja~aHHLie 
cllYHK~HH X , y , z • 

OTLICKHBaeTcs nepuo~uqecKoe peweHue 11 = 11 ( ,;) , 
( = (( ,;) ypaBHeHuii I I/, /2/ B npoMe)l(yTKe a ~ ,; ,:;;. b , 
Y~OBneTBOPHIOI.Qee KpaeBLIM ycnOBHHM: 

ry(a) = 11 (b) I 
11 f (a) = 11? b) 

( <a>=((b) I 
'i (a) = 'i (b) 

/7/ 

/8/ 

qucna a u b TaKOBLI, qTo peweHue, Haii~eHuoe ua [a, b] , 
COOTBeTCTByeT O~HOMY ITOnHOMy o6opoTy qacTH~LI B YCKO
PHTene. 

4. llUCA€HHbiU M€11100 peweHUJI 3UOU'IU 

llpu peweHHH Kpaeaoii Ja~aqu /1/-/8/ 6Lin npuMeHeH 
HenpepLIBHLiii aHanor MeTo~a HLJOTOHa/ 10, 11/. 

)J;nH paCCMaTpHBaeMOH 3a~aqu OH CBO~HTCH K peWeHHIO 
CHCTeMLI ypaBHeHHH: 

6 

u;;- (¢ 1 )~, u~ -(<ll 1)~ u- (¢1\: ,v(-(<ll1 )( v 

= [ryi'2 -<Ill <e. 11· '· 1/ ~. '( )J. 

v;; - (¢ 2 );, u~- (¢2 )~ u - (¢2 )(,v~- (¢2 )~ v = 

=[(i'2 -<ll2(,;,ry,(,ry~ .(~)], 

ry' = u, 
t 

(' = v. 
t 

/9/ 

/10/ 

/11/ 

/12/ 

Ha HeuJaecTHLie cllYHK~uu 17 = 11 <e.t> , ( = (((, t> , u = u <e, t > , 
v = v<.;, t) HanararoTcH cne~YJ011-'He HaqanLHwe u KpaeaLie 

ycnoaus: 

1/ ((, 0) = 1/ (()' 
0 

(<.;.m = (o((), 

Tf 
0 

<a) = 11
0 

(b), 

Tf'(a) =Tf'(b), 
0 0 

(o (a) 

(~(a) 

'0 (b)' 

'~(b), 

I 
I 

u (a, t) = u (b, t), I 
u.?a,t)= u?b,t), 

v(a,t)=v<b,t), I 
v?a,t)= v~(b,t). 

/13/ 

/14/ 

/15/ 

/16/ 

/17/ 

/18/ 
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,il;JIJI clJYHKQHH T](,;,t), ((,;,t), JIBJIJIIOII.tHXCJI peweHHeM 3a· 

.IJ;aqa 191-1181 cornacHo o6~~.teii Teopaa HenpepLIBHoro 

aHanora MeTo.IJ;a HbJOToHa, .IJ;OJI)KHLJ, soo6~~.te rosopJI, BLI· 
nonHJITbCJI cne.IJ;yiOII.tHe ycnosaJI: 

lim TJ(,;, t) = TJ(,;), 
1191 t-> + 00 

lim t;;Cc;,t>=((,;), 
t->+ 00 

1201 

r.IJ;e TJ( ,;) a((,;) - peweHae HCXO.IJ;Hoii 3a.IJ;aqa 111 - 181. 
cl>yHKI.(HH TJo (,;) , ( 0(,;) " HaqaJibHhle DpH6JIH)KeHHH HC-

KOMLIX clJyHKI.(HH T](,;) H ((,;) - B YCJIOBHJIX 1131, 1141 3a.IJ;a· 

IOTCJI nepe.IJ; peweHHeM 3a,IJ;aqa. qeM TOqHee clJyHKI.(HH TJ O H 

(o ODHCLIBaiOT HCKOMYIO nepHO)l;HqecKyiO TpaeKTOpHIO, TeM 

6LicTpee coii.IJ;eTcJI npou.ecc. 

5. 0nUCOHUe MOIUUHH020 OA20pUIIIMQ perueHU.JI 

3000'IU /9/· /18/ 

,il;nJI peweHaJI Kpaesoii 3a.IJ;aqa 19 I- I 181 cocTasneHa 

nporpaMMa Ha 3BM li3CM -6, B KOTOpoii peaJIH30BaH 
CJie.IJ;yJOII.tHH anropHTM. 

CacTeMa ypasHeHaii 191-1121 HenaHeiiHa - HeKoTopbie 

K034>clJHU.HeHTLI ypaBHeHHH 3aBHCJIT OT HCKOMbiX clJyHKI.(HH 

TJ ,( H HX DpOH3BO.IJ;HLIX. 

IJyCTb t = 0. 

IlO.IJ;CTaBHM B K034>clJHU.HeHTLI ypaBHeHHH 191,1101 BMec· 
TO 

TJ(c;; t = 0) 
' TJ~(c;; t = 0), 

t;;Cc;; t = m, (~ Cc;; t = m, 

H3BeCTHLie clJYHKI.(HH 

8 

TJO (g)' 

(0(,;), 

TJ;<c;>, 

'~(,;), 

TJ~'(c;), 

'~'(,;)' 

TJ~2(c;; t = 0), 

7 , cc; · t = o> 
., 2 ' ' c; 

onpe.D;enJieMh!e HaqaJibHLIMH ycnoBHJIMH 1131, 1141; o6o3-

HaqaM nonyqeHHLie npa 3TOM ypasHeHHJI qepe3 19' I a 

110'1. 
Ko34>clJau.aeHTLI ypaBHeHaii 19 'I, 110 'I 3aBHCJIT TOJibKO 

oT c;, a, cne.IJ;oBaTeJibHO, ypasHeHHJI 19 'I, 110 'I npe.D;cTas

JIJIJOT C06oii CHCTeMy .IJ;BYX OfibiKHOBeHHLIX JIHHeHHLIX .D;HclJ· 

clJepeHI.(HaJibHbiX ypaBHeHHH BTOporo DOpJI.D;Ka, peweHHe KO· 

TOpoii U (,;, t = 0) , , \' (,;, t= 0) ,Il.OJI)KHO Y.IJ;OBJieTBOpJITb Kpae • 

BLIM YCJIOBHHM I 17 I H I 1BI: 

u (a; t = 0) = u (b; t = 0), 

ui(a;t= 0) = ui(b; t= m,' 

v (a ; t = 0) = v (b; t = 0), 

v?a; t = 0) = vf<b; t= 0). 

117'1 

118 'I 

Pewas KpaesyJO 3a.IJ;aqy 19 'I, 110 'I, 117 'I, 118 'I 
O.D;HHM H3 H3BeCTHbiX MeTO,L\OB, DOJiyqHM clJyHKI.(HH 

u = tdc;, t. = 0>, v = v (<f, t ~ 0) (a S t; S b). 1211 

PaccMoTpHM Tenepb ypasHeHHH 1111 a 1121 npa t = 0. 

TJ'(c;; t=O>=u<c;; t= 0>, Ill 'I 
t 

', <,; ; t = 0) = v <c;; t = 0) . 112 'I 
t 

3anHWeM HX B pa3HOCTHOM BH.IJ;e 

TJ(c;;t=O+r)-TJ(c;; t= 0) 
u<c;;t=O), 

T 

,(c;;t=O+r)-,(c;; t 0) 
= v <c; ; t = 0) ' 

T 

HJIH 
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TJ (~; t = 0 + r) = TJ (~; t = 0) + r • u (~; t = 0), /11 "/ 

((~; t = 0 + T ) = ((~; t = Q) + T• V(~; t = 0). /12 "! 

Bee aenB'IBHLI,Bxo,nJIJ.QHe B npaable 'laCTB paaeucTB /11 "/ 
B /12 "/, B3BeCTHbl • CM. ,13/, /14/, /21/. TaKBM o6pa-
30M, nony'IBM cilYHKI.{BB 

TJ(~;t=O+r)l 
<a_::: ~::: b) . 

((~; t = 0 + r) 

lfTaK, 3HaJI TJ (~; t = Q) , ( (~ : t = Q), Mbl Bbl'IBCnBnB 
TJ(~; t ~ 0 + r ), ((~; t = 0 + r), To ecTL c.nenana "war" r no 
nepeMeHHOB t. 

fiOBTOpJIJI OnBCaHHLie BbiWe onepal{BB, nony'IBM: 

7](~;t=2r), ((~;t=2r) (a_:::~::_ b) 

7](~;t=3r), ((~;t=3r) (a~ ~~b) 

............. 
KpHTepaeM OKOH'IaHBJI c'leTa JIBnJieTcJI "6nBJOCTL", 

C Ja,naHHOH TO'IHOCTLID, ,nayx nocne,noBaTenLHLIX npa6nH· 
)l(eHBB. 

6. Bbi'IUCAeHue KOMnoHeHm MazHumHozo noA.R. 
Y'lellf ucKaJICeHuu MaZHUIIfHozo noAJI 

KoMnoHeHTbl ae.nymero MarHBTHoro nonJI ycKopaTenJI 
B npOCTpaHCTBe MO)I(HO Bbi'IHCnBTL Ha OCHOBaHBH B3MepeH
Horo pacnpe,neneHBJI noKaJa TenJI nonJI n(R>/ 12/ a MarHBT
HOB Me,nBaHHOB nnOCKOCTB Z = 0 C BCnOnLJOBaHBeM ypaBHe
HBii MaKcaenna a npe,ncTaaneHHeM Bz C¢, R, z) B BR<¢,R,z) 
B oKpecTHOCTB z=O pJI,noM Teiinopa: 

10 

I 
( 

I 
I 

Bz<¢,R,z)= Bz<¢,R,0)- ~2 [~ aBz<¢,R,0) 
2 a Bz<¢,R,O> 

+ + 

+ _1_ 
R2 

2 a B <¢, R, 0) 
z 2 ] + ... 
a¢ 

2 aB <¢,R,O> 3 1 a B C¢,R, 0) 
z z [ z B (rp,R,z) = z--- ---

R aR 6 R aR 2 

aR 2 

/22/ 

/23/ 

1 aBz(¢,R,0) 2 a2Bz(¢,R,0) 
----------- ]+ 

R2 aR R 3 Jrp,---

B cBny pJI,na npB'IBH I 21 reoMeTpB'IecKax Me,naaHHaJI 
nnocKOCTL ycKopBTenx He coana.naeT c nnocKOCTLro z = 0 . 
0Ha OKaJanaCL ,necilopMBpOBaHHOB B HeKOTOpyro noaepx
HOCTL z = z 1 <¢, R). B paccMoTpeHHOM HaMB cny'lae 
3Ta noaepxHOCTL Ja,naeTcJI /no peJynLTaTaM BJMepeuaii/ 
,nnJI Ka)l(_noro KBa,npaHTa ycKopaTenx ,nayMepHoii Ta6naueii 
BB,na: 

¢ zi(¢;R 1 =27~) z 1 C¢ ; R2 = 2880) 

¢o z, <¢o; R 1> zi <¢o; R2> 

¢1 z I (rp 1; R I) z,<¢1;R2) 

. . . . 
/24/ .. . . . . 

¢. 
I zi<¢i;R 1> zi C¢ i ; R 2) 

.. . . . 
rpn z I(¢ n; Rl) zi(¢n;R2) 
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llpeACTaBJieHHe 0 xapaKTepe 3TOH llOBepXHOCTH AaeT, 

HanpuMep, Ta6nuua, 3aAaiOIUaJI llJyHKUHIO z 1 AJIJI BToporo 

KBaApaHTa. 

'f= ~+d... 
l. I ( Cf>; R.i.~ 2. 7 2 0) Zr(Cf;R 2:28B~ J... 

0 -0,53 (eM) -o,55(eM>/ 
0,0655 -0,?9 -0,79 
0,!965 -!,32 -!,32 
0,3275 -1,88 -I,8I 
0,4585 -2,06 -2,09 
0,5895 -2,23 -2,36 
0,?205 -2,2? -2,6! 
0,85!5 -2,23 -2,45 
0,9826 -2,II -2,25 
I,III4 -I,9I -2,05 
!,2445 -1,55 -!,66 
!,3755 -!,20 -1,27 
!,5065 -0,80 -0,83 
!,5708 -0,5? -0,58 

liLIJIH CAeJiaHLI CJieAYIOIUHe AOllyiD;eHHJI: 

1/ HCKa)KeHHaJI MeAHaHHaJI reoMeTpH'IeCKaJI H MarHHT

HaJI llOBepXHOCTH yCKOpHTeJIJI COBllaAaiOT; ypaBHeHHe 3TOH 

llOBepXHOCTH eCTb Z= Zy (¢;R), rAe z 1(¢;R) llJyHKD;HJI, 3a

AaHHaJI Ta6JIHD;aMH BHAa /24/; 
2/ 3JieMeHT nosepxHOCTH z = zi <¢; R) B HeKoTopo8 oK

pecTHOCTH TO'IKH N <¢, R, zi (¢, R )) ne)KHT B nnocKOCTH P, 
npoXOAJIIUeii qepe3 TO'IKY N H o6pa3yromeii c nnocKOCThiO 

12 

t 

Z = 0 yrOJI a B paAHaJibHOM HanpaBJieHHH H yroJI {3 B a3H

MyTaJibHOM HanpaBJieHHH, rAe a H {3 onpeAeJIJIIOTCJI H3 
YCJIOBHH: 

tga = (z I)~ 

tg {3 = ~ ( z I ) ¢ 

Tenepb, 'IT06LI HaRTH KOMnoHeHTLI MarHHTHoro noJIJI 

B TO'IKe M <¢, R, z) KBaApaHTa ycKopuTeJIJI, nocTynanu 

CJieAYIOIUHM o6pa30M. CHa'lana OTLICKHBaJIHCb C llOMOID;biO 

llJopMyJI /22/, /23/ KOMnoHeHTLI MarHHTHoro nOJIJI B - , 
- - - z BR so scnoMor!!TeJihHoii cacTeMe KOOPAHH~T <¢, R, z ),, Ha-

'laJio KOTOpOH 0 Jie)KHT B llJIOCKOCTH p, a Z eCTb paCCTOJI

HHe oT TO'IKH M Ao nnocKocTu P. 3aTeM senH'IHHLI B'Z , 
BR pa3naranucb no HanpasneHHJIM ¢, R, z UHJIHHAPH'IecKoii 

CHCTeMLI KOOPAHHaT KBaApaHTa, H llOJiy'leHHLie llpH 3TOM 

BeJIH'IHHLI npHHHManucb 3a 3Ha'leHHJI B¢, Bn , Bz KOMnoHeHT 

llOJIJI, BXOAJIIUHX B ypaBHeHHJI /1/, /2/. 
B npoMe)l(yTKax Me)I(Ay KBaApaHTaMu nonaranu 

Bx= By= B
2 

=0. 

7. Pe3YAblllalllbl Obl'iUcAeHuil 

H3JIO)I(eHHLIM B n.n. 4,5 MeTOAOM 6LIJIH pacc'IHTaHLI 

nepHOAH'IeCKHe TpaeKTOpHH AJIJI CJieAYIOJUHX 3Ha'leHHH KOH

CTaHT R0 H B0 , BXOAJIID;HX B ypaBHeHHJI /1/, /2/. 

Ta6Auija 1 

I 
TpaeRTOpmi Ro Bo 

I 2?70 (eM) -!64,9?53 
2 2800 -163,20?? 
3 2830 -16!,47?6 
4 2840 -160,9090 
5 2850 -!60,3444 
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B peJynLTaTe cqeTa ~na Ka~~o8 nepHo~HqecKOH Tpa
eKTOpHH nonyqeHhl Ta6nHI.J,hl 3HaqeHHH $yHKI.I,HH TJ = ry( ~) H 
( = ((~). B ma6A. 2 npHBe~eHhl JHaqeHHH ti>YHKI.J,HH R= Ri (¢) 
I i = 1 ,2,3,4,5 - HoMep TpaeKTOPHH/ Ha KOHI.J,ax Ka~~oro 

KBa~paHTa/. 
Ha puc. 2 H3o6pa~eHhl rpa$HKH tl>YHKI.J,HH ( = ( i ( ~) 

I i = 1, 2, 3, 4,5 - HOMepa TpaeKTOpHH - Ha pHCYHKe oHH 
yKa3aHbl y npaBOrO KOHI.J,a TpaeKTOpHH/. 

'({CM) 
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I-u ~r6adpaNm J 

.., l-inc-6ailpa><m .., 

<:> " 

l l 
t: ~ 

--::, -:, 
~ .... 

Puc. 2 

"' ~ 
~ 
~ 
~ 
-'I 
~ 

"'-"~< I ~ 
2 

Ka~~a.11 Hl TpaeKTOpHH cqHTanach TaK, qTo B KBa~paH
Te ~enanoch 48 waroB no ¢. IIIar no t 6bln Bl.IIT paBHbiM 
e~HHHI.J,e (r = l). Ha o~HH mar no t nporpaMMa pacxo~yeT 
OKOllO O~HOH MHHYTbl MaWHHHOrO BpeMeHH. ,l),ng paC'IeTa 
nepBOH H BTopoH TpaeKTOpHH noTpe6oBanoch no ~Bawara 
no t. ,D,na ocTanhHbiX TpaeKTopHH - no qeTblpe mara. 

llpaMe'laHHe: MHoroToqae nepe~ Jan.IITOH OJHa'laeT, 'ITO 
uena.11 'laCTh 'IRena coBna~aeT c uenoii qacThJO qacna, 
CTO.IIIUero B TOH ~e KOllOHKe B npe~~yiUeH CTpoKe. 
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8. KoHmpo/lb 8bl'lUC/IeHuu 

llporpaMMa OTbiCKaHHJI nepHO,D;HqeCKHX TpaeKTOpHH npe

AYCMaTpHBaeT KOHTPOllh 3a perneuueM KpaeBOH 3a,D;aqu. 
llocne Toro, KaK KpaeaaR 3a,D;aqa perneua u, cne,D;oBa

TenhHO, nonyqeHbl Ta6nHU:bl $yHKIJ;HH Tf( t), f/ '(t), ((t) , 
C(t) B upoMe)l(yTKe [a, b], nporpaMMa nepexo,D;HT K KOHTPO-

mo. 
3uaqeHHRfl(a) ,fl'(a), .~(a) ,('(a) npHHHMaiOTCJI B Ka-

qecTBe uaqanhHhiX ycnoauH: 3a,D;aqu Kornu ,D;nR cucreMhi ABYX 

o6biKHOBeHHblX AH<l><i>epeHu;HanhHblX ypaBHeHHH BTOporo no
pR,D;Ka /1/,/2/ ua oTpe3Ke [a, b]. llonyqeuuoe perneuue 

cpaauuaaeTcR c perneuueM KpaeaoH: 3a,n;aqu. 
B KaqecTBe npuMepa B ma6A. 3 u 4 npuae,D;eHhi 3HaqeHHJI 

<l>YHKUHH R
2
(¢) H z

2
(¢) ,D;nR cnyqaea, KOr,D;a KpaeaaJI 3a,D;aqa 

u 3a,D;aqa Kornu perneHbl upu N = 48 / N - qucno rnaroB no 

¢ B o,D;HOM KBa,D;paHTe/ H npu N = 96. 

9. 3aK/110'leHue 

PaccquTaHHhie BblllleH3llO)I(eHHbiM MeTo,D;oM op6HThi 
CHHXpO$a30TpoHa ITOKa3hiBaiOT, qTO HeO,D;HOpO,D;HOCTb noKa-
3a TenR nonR no R u Ae<l>opMau;uu KBa,D;paHTOB Mar HuT a 
npHBO,Il;JIT K CyiiJ;eCTBeHHOMY HCKa)l(eHHIO BepTHKallhHhlX op-

6HT /oco6eHHO ua R o 6onhlllHX 2800 eM/ u yMeHhllleHHIO 
pa6oqeH: anepTypbl aaKyyMHOH KaMephl, qTo cornacyeTCl! 
C pe3ynhTaTaMH pa60Tbl /l 3/. flpH 3TOM, KaK BH,D;HO H3 
ma6A. 2, pa,D;uanhHble op6HThi npu yKa3aHHhiX ycnoBHJIX 

HCKa)l(alOTCJI He3HaquTenhHO. 
WcKa)l(eHHe op6HT, aepOJITHO, MO)I(eT 6b1Th CKOMneu

CHpOBaHO KaK HHBenHpOBKOH MarHHTa CHHXpo$a30TpOHa, 
qTO npe,D;no)l(eHo B I 14/, TaK u c noMOJUhiO ,D;ononuuTenhHblX 

KOppeKIJ;HH nonJI YCKOpHTenJI. ~anhHeHlllHM pa3BHTHeM Me
TO,D;HKH, H3llO)I(eHHOH B HaCTOJIIIJ;eH pa6oTe, 6y,D;eT ITO,D;6op 
pe)I(HMa OnTHMallhHOH KOppeKIJ;HH aepTHKallhHblX op6HT CHH

xpo$a:J.oTpoHa ua pa3HblX R. 3Ta KoppeKUHJI 6y,D;eT ocy
IIJ;eCTBllJIThCJI CHCTeMOH BHTKOB C TOKOM, paCITOllO)I(eHHblX 
B npRMOllHHeHHblX npoMe)l(yTKaX ycKOpHTellJI, KOTOpble co-
3,D;aiOT ,D;OnOnHHTellhHYlO pa,D;HallhHYIO COCTaBnJIIOIIJ;YlO ITOllJI. 
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