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/1-9/ 
1. B paccMaTpuaaeTcx JaAaqa onpeAeneHHH KHHeMaTuqecKHX 

* napaMeTpOB :meKTpOHOB B nponaHOBhiX, nponaH-$peOHOBbiX, BOAO-

POAHO-HeOHOBbiX ny3blpbKOBbiX KaMepax, noMe~eHHbiX B MarHHTHOe 

none. 

llpH 3TOM AenaiOTCH npeAnOnO:>KeHHH, KOTOpbie paCCMaTpHBaiOTCH 

HH:>Ke. 

a/ MarHHTHOe none AOCTaToqHo BenHKO, qTo6bi OCHOBHaH HH$OpMa

IIHH 06 HMnynbce OTAenhHOrO 3neKTpOHa COAep:>Kanacb B KpHBH3He 

H3MepHeMOH qacTH ero TpaeKTOpHH. 3To noJBOnHeT npeue6peqb 

HH$OpMaiiHeH 06 HMnynbCe, KOTOPYIO MO:>KHO nonyqHTb H3 HJyqeHHH 

MHoroKpaTHoro paccexHHH. MHoroKpaTHoe pacceHHHe paccMaTpHaa

eTcH TOnbKO KaK $aKTOp, CHH:>KaiOI.IIHH ToqHOCTb H3MepeHHH. 

- 6/ MHoroKpaTHoe pacceHHHe u HJMepHTenhHbie ornu6KH 

cquTaiOTCH ManbiMH, n03TOMY B JaAaqe MO:>KHO orpaHHqHTbCX TOnbKO 

nHHeHHbiMH qneHaMH OTHOCHTenbHO HHX. 

B/ 113MepHeTCH TOnbKO Ta qacTb TpeKa, Ha KOTOpOH noTepH 

3HeprHH Ha HJnyqeHHe He 6blllH OC06eHHO BenHKH. 3TO n03BOnHeT 

annpOKCHMHpoaaTh HMnynbC BAOnh TpeKa HeKOTOpOH $yHKIIHeH 

P==P(S,Q), rAe s- AnHHa, Q xapaKTepH3yeT cpeAHee H3MeHeHHe p 
BAOnb TpeKa. 

EcnH TpeK AOCTaToqHo AnHHHbiH, TO onpeAenXIOTCX OAHOBpeMeHHO 

(P-1,Q,f3 ). )l.nx KOpOTKHX TpeKOB onpeAenHIOTCH (P-:{3 ), a Q nonaraeT

CH paBHbiM HeKOTOpOMY {! /cpeAHeMy/. 

BnHHHHe $niOKTyauuu HJnyqeHHH yquTbiBaeTcx BBe)!eHHeM ~: 

penHIIHOHHOH MaTpHIIhl BeCOB H3MepeHHbiX ToqeKG =(Y.-f. )(Y.-Y. ), 
paA.i,i ' ' ' ' 

rAe Y- HJMepxeMax KoopAHHaTa, a ycpeAHeHHe npoBOAHTCX c yqeToM 

pacnpeAeneHHH noTepb Ha HJnyqeHHe no BCeMy MHO:>KeCTBY H3Mepxe

MbiX TpeKoB. BBeAeHHe MaTpHIIhl G paA. AaeT BOJMO:>KHOCTb pernaTh 

3aAaqy MeTOAOM HaHMeHblliHX KBaApaTOB. 

* P ~ - o6paTHbiH HMnynbc, {3 - aJHMyTanbHbiH yron, a - yron 
norpy:>KeHHX. 
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r/ HaqaJILHoe npH6JIH)I(eHHe ClfHTaeTCJJ .D;ocTaTOlfHO xopomHM, lfTo· 

6M YTOlfHeHHe napaMeTpOB MO)I(HO 6WJIO BeCTH MeTO.D;OM llOCJie.D;OBa· 

TeJILHhlX npH6JIH)I(eHHH, HCllOJIL3YJJ JIHHeapHJallHIO Ha J<a)I(.IJ;OM H3 

3Tanoa. 

2. Onpe.IJ;eJieHHWii npoHJBOJI a Ja.D;alfe, I<OTopMii noJJBJIJJeTcJJ npa 

BLI6ope · cnoco6a BBe.D;eHHJJ napaMeTpa Q, H npeHe6pe)l(eHHJJ, I<oTopwe 

HMeiOT MeCTO npH BBe,D;eHHH MaTpHilW Gj)a.D;. , C,D;eJiaJIH He06XO.D;HMhiM 

npoae,D;eHHe TOlfHOrO ylfeTa 4JJIIOKTYallHH TOpM03HOrOjl£}11YlfeHHJJ npH 

coxpaHeHHH OCTaJILHhlX npe.D;UOJIO)I(eHHH /n. 1, a,6,r/ ~ 
OycTL Ha Tpei<e HJMepeHo N TOlfei<, CHCTeMa I<oop.D;HHaT aw6paaa 

Tai<HM o6paloM, lfTO ~3 r Y. 3 r l'3 N= 0, yron I /11.D;ocTaTolfHO wan 

B.D;OJIL acero Tpei<a, MarHHTHoe none I Hz I·» I H x) HI Hz I·» 1 H y I • 
B lTHX npe.D;noJio)l(eHHJJX 3a.D;alfH onpe.D;eJieHHJJ (p- , /1 ) H a MoryT 

6MTL paCCMOTpeHM OT.D;eJILHO / 6/. 

B .D;aHHoii pa6oTe onpe.D;eJIJJIOTCJJ aeJIHlfHHLI p-1 
H 11 o 

3. JanHmeM 4JYHKilHIO npaB.D;OllO.D;06HJJ paccMaTpHaaeMOH la.D;alfH 
B BH.D;e/1 0/ 

N _ 1 Pj-1 t .-1 N 
L=constl ll [P. 

1 
(In -J 

1 
]lo exp[-~I 

j=2 1- p - y 2 i=l 
j-1 j 

N-1 
11

2. 
+I _1 J], 
i=l D 

Tlj 
-1 

r,D;e t. = ( S. 
1 1 

- ~-1 ) (X 0 In 2) 

j-1 
P. = P- I Y. -11P 

1 i=1 1 j HOH, 

2 2 
£1 N-1 S,. 
-+I --+ 
D c i=l D5i 

/1/ 

/2/ 

/3/ 

Yj. pa.D;HaUHOHHMe llOTepH Ha HHTepaane j , X o • pa.D;HallHOHHaJJ 

.D;JiliHa cpe.D;M, € • H3MepHTeJILHWe OWH6KH, 5 j , T/ j OllHChJBaiOT 

MHOrOKpaTHOe pacceJJHHe Ha j ·OM HHTepaane. 

HeJKcnoHeHnHaJILHWH qJieH a /1/ no.nylfeH Hl 4JopMyJIM .D;JIJJ noTepJ. 

Ha H3JiylfeHHef11 I B npe.IJ;noJio)l(eHHH, lfTO P 
1 

» m e ( c = 1) o 

ypaBHeHHJJ CBJJ3H 3allHWeM B BH.D;e 

i-1 i-1 
F =(Y -Y )- I8

1
.s;

1
.cosa-I 71

1
.-c =0, 

. s_i i J=-1 J=l 1 
/4/ 
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~-

r,IJ;e 
s; 

Y. = f sinfJ cosa dS + Y , 
I 0 

fJ= fJ (P, y,S ), 

/5/ 

/6/ 

S '!' . - paCCTOJIHRe OT cepe,IJ;RHbl j - HHTepBana ,IJ;O TO'IKH i. 1,1 

IIpH Bbi'IHCneHRR fJ R f; C'IHTaeTCJI, 'ITO: a/ HOHR3ai.(HOHHbie 

ITOTepH /3/ JaBRCJIT TOnbi<O OT Ha'lanbHOro RMnynbca R Cpe,IJ;HHX 

noTepb Ha HJny'leHRe, 6/ noTepa Ha HJny'leHHe Y; nHHeiiHo pacnpe.IJ:e
neHbl B.IJ:Onb HHTepBana. 

YcnoBHJI o6pall.(eHHJI B MaKCHMYM «<IYHI<I.(RH npaB.IJ:ono,IJ;o6nH /1/ 
C y'leTOM ypaBHeHRH CBJI3H /4/ paBH03HR'IHbl ycnOBRJIM MHHHMyMa 

no p-
1
,{3, Y, y, r, b , ., , A npoRJBO.IJ:Hll.(eii «<IYHKI.(RH JlarpaH>Ka Q. 

N N 2 
Q =A-t I f. + I ..!..1. + 

j-.:2 1 id D 
( 

N-1 
}. 

j 1 

-1 P
1
_ 1 t-1 

f 1 = -21n[ P
1
._

1 
(In ) ], 

p -y 
j-1 j 

2 N 
!J..L t "~>' \ F 

.. 1\j i ' v., j i=l /7/ 

A.1 - Heonpe,IJ;eneHHble MHO>KRTena JlarpaH>Ka. 

TaKRM o6pa3oM, nonyqaeTCJI cne,IJ;yJOII.(aH cncTeMa ypaBHeHaii: 

aQ aQ 
= 0, aQ ao -=0, --= 0, ---0 ay arP-1 J a{J ar- , 

J 

_g_.Q_ =0, a A.. 
I 

ao ao ao -·=0, --.-- = 0, -=0, ac i as. a.,; J 

·i = l, ... ,N, 

i=l, ... ,N-1. 

HJ nocne,IJ;HHX 4 rpynn ypaBHeHaii nonyqaeM 

-Y. ), 
1 
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-1 
r~e 'G. . - 3JieMeHThi MaTpHJ:.J;hi, 06paTHOH K ,CYMMe MaTpHI.J; MHOrl 

~1 6/ 
KpaTHOrO pacceHHHH H H3MepHTeJihHhiX OWH60K 1 • 

llO~CTaBHB 191 B 181, nonyqHM HeJIHHeHHYIO CHCTeMy (N +2) ypaJ 
HeHHH 

1101 
-1 

OTHOCHTeJihHO P , {3, Y, y. (f.=J., ••• ,N-l),KOTOpaH MO)KeT 6hiTh peweHa HH 
1 pai.J;HHMH. 

4. PeweHHe cHcTeMhi 1101 cllaKTHqecKH ae~eTcJI c y~ep)KaHHe 
I<Ba~pa THqHhiX qJieHOB B paJJIO)KeHHH I j no nonpaBKaM K y j IBeJIHqHJ 
11 Yj I. 

HHe 
Ha pHc. 1 noKaJaHa JaBHCHMOCTh I. OT y. • EcnH B3HTh paJJIO:lKE 

1 1 

1111 

TO annpOKCHMHpyroii.J;aH napa6ona 6y~eT HMeTh MaKCHMyM npH 11 y =Y 
llOCKOJihKY CHCTeMa 181 COOTBeTCTByeT He06XO~HMOMy YCJIOBHIO cy 

II.J;eCTBOBaHHH 3KCTpeMyMa Q, a He MHHHMyMa, KOTOphiH HaM Hy:lKeE 

HCnOJih30BaHHe 1111 npHBO~HT K BhiXO~y CHCTeMhl B ce~JIOBYIO TOqK 

IMaKCHMYM no y H MHHHMYM no OCTaJihHhiM napaMeTpaMI. 

llOJTOMy paJJIO)KeHHe 1111 3aMeHJreM cllYHKI.J;HeH 

a 1 1 a2 1 2 
f*= l(y)-t-11y-- --(1\y), 1121 ay 2 ay 2 

KOTOpaH HMeeT MHHHMYM npH L\y=-y,-KaK H HCXO~HaH l(y). 

5. CJIO)KHOCTh nOHCKa peWeHHH CHCTeMhl 1101 COCTOHT B TOM 

qTo I i H HX npoHJBO~Hhie HMeroT oco6eHHOCTH npH Yj .... o. 
Ha pHc. 2 noKaJaHa JaBHCHMOCTh Q I ~nx A= 0 I oT Yi. Q CTpe 

MHTCH K -oo npH y. --> 0, nOJTOMy, eCJIH B npouecce HTepai.J;HH Yi 1 
CTaHOBHTCH ~OCTaTOqHO MaJihiM, TO Yj JaBe~OMO YCTpeMHTCJI K 0 
)J;JIH paCWHpeHHH 06JiaCTH nOHCKa 3HaqeHHH y B nporpaMMy BBe~eJ 
MHO)KHTeJih A - 1 17 I. 

6. B Tex cnyqaJix, Kor~a yi B npouecce HTepauHii nona~ae1 
B "HMy" OKOJIO 0, COOTBeTCTBYIOII.J;ee I. HCKJIIOqaeTCH H3 Q H B Bhipa 

J )KeHHH 131 nonaraeTcx 

6 
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y. =i . r ~ s. J. 
J mm J 

llpaKTB'IeCKH JIOCJie HeCKOJibKHX HTepaU:HH OKa3biBaeTCJI, 'ITO JIH60 

HCKJIJO'IaiOTCJI BCe f IT.e. BCe Y=Ymin I, JIH60 OCTaeTCJI TOJibKO OT 

1 .D;O 4 ciJyHKU:BH f H ,TaKHM o6pa30M,pemaeTCJI CHCTeMa OTHOCHTem,· 

uo 13-7 I rrapaMeTpoB. 

7. HJJIO)KeHHbiH MeTo.D; orrpe.D;eneuux rrapaMeTpoa JJieKTpoua peanu-

JOBau B rrporpaMMe OPT/ME, uarrucauuoii ua X3biKe FORTRAN .D;JIX 

3BM 1i3CM -6. 
fipOBepKa MeTo.D;a BbiJIOJIHJIJiaCb .D;JIJI JJieKTpOHHbiX TpeKOB, CMO.D;e • 

nupoaaHHbiX B rrporraue 1121, rrpu Hz =1,67Tn.H P =300MJB/c.MaKcu

MaJibHax .D;JIHHa TpeKOB COCTaBJIJIJia 30 CM IIpH 21 H3MepeHHOH TO'IKe. 

TpeKH o6pe3aJIHCb, ecnu rroTepu ua HHTepaane 3 eM rrpeBLimanu 

0,6 PTeKyr.n:ero HJIH ecnu yron rroaopoTa rrpeBblman 90°. 

Ha puc. 3 rrpe.LJ;cTaaneuo pacrrpe.D;eneuue BeJIH'IHH P-1 
, Bbi'IHcneu

HbiX rrporpaMMOH OPT/ME. B Ka'leCTBe ua'laJILHoro rrpu6JIH)Keuux uc

JIOJib30BaJIHCb HCTHHHble 3Ha'leHHJI Y Ha BCeX HHTepBaJiaX I"H.D;eaJib· 

uoe~ ua'laJILHoe rrpu6JIH)Keuuel. 

fioJiy'leHHble .D;HCIIepCHH IIOKa3biBaiOT, 'ITO HaHJIY'IlliaJI TO'IHOCTb 

.D;OCTBraeTcx rrpu A =I H 10. _
1 

Ha puc. 4 rrpe.D;cTaaneuo pacrrpe.D;eneuue P .D;JIX Tex )Ke caMbiX 

TpeKOB, HO B Ka'leCTBe Ha'laJibHOrO 3Ha'leHHJI y BCIIOJib30BaJIBCb 

cpe.D;HHe JIOTepH Ha BJJiy'leHHe, T.e. Yj =klj_1 • 3.D;eCb COBepmeHHO 

OT'IeTJIHBO BH.D;HO, 'ITO HaHJIY'IlliaJI TO'IHOCTb .D;OCTHraeTCJI IIpH A =10. 

,nucrrepcux p-1 .D;JIJI TaKoro uaqaJILHoro rrpH6JIH)KeHHJI, KOHe'IHO, oKa

Janacb uecKoJibKO 6onbme, qeM .D;JIX paccMoTpeuuoro Bblme B.D;eanLuoro 

cnyqax. _
1 

fipe.D;CTaBJIJieT HHTepec cpaBHHTb .D;HCIIepCHH p .D;JI.II "B.D;eaJibHO• 

ro" Ha'laJibHOrO IIpB6JIH)KeHH.II, .D;JIJI HCIIOJlb30BaHHJI Cpe.D;HHX IIOTepb 

B Ka'leCTBe uaqanLuoro rrpB6JIB)KeHHX I A =IOI B .D;H7~fpcuro P -
1 

.D;JIB 

Tex )Ke caMhiX TpeKOB, o6pa6oTaHHbiX no rrporpaMMe • 

..j D( p-
1 

).. " = 0,00030 IM:Jalcl-1 , 
B.D;eaJibHOe H.JI. 

~ IM I ~ ..j D(P ) =0,00036 3B cl 
cpe.D;HBe IIOTepB H.II. 
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Cpaaaeaae noKa3blaaeT, "'TO TO"'HOCTb paccMaTpaaaeMoro MeTo,na 
npe,blwaeT, XOTJI H HeHaMHOrO, TO"'HOCTb MeTO,D;a, HCnOnb3yeMoro 
B /9 . 

B 3aKmo"'eHHe aBTOpbl Bbipa)l(aiOT 6naro,napHOCTb r .H.MaKapeHKO 
3a fiOCTOJIHHbiH HHTepec K pa6{ne. 
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PHc. 3a. Pacrrpe.neneHHe senHqHH P-1 
• qHcno cMo.nenHposaHHbi~ Tpe

KOB - 276, "H.neanLHoe" HaqanLHoe rrpH6nH)I(eHHe. CMe~eHHe p-1 CBH-
3aHo C TeM, qTo IIpH cqeTe B $opMyne /13/ 6blnO IIOITO)I(eHO y. = 0. 
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Pac. 36. Pacnpe,D;eneaae BeJIR'I&H f3. "H.D:eam.aoe" aaqan~oaoe npa6na-
)l(eH&e. 

.rs ·a r z r r ·en 

• 
-w 

2 

11./ 

i'-J,6ft-
4P1=D/I}. 

s rrtc sr ss r ·y rrST?l 0 

lla(/1 
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• 
-w 

Pac. 36. Pacnpe~eneaae Be.IDf'IHH f3 . "H.neam.aoe" Ha'lan~oaoe npa6JIH-)I(eaae. 

s = s a c · tt'--; · · r · r ·rn s rnrn st-

A.J 

i'-J,6ft~ 
4/f1=1/l}. 

2 
- - --- - -

-1 q Pac. 4a. Pacnpe.neneue BeJIH'IHH P • Reno cwo.neJIHpoBa.HHwx Tpe-
Kos - 500, B Ka'leCTBe Ha'l.fa.IILHWX 3Ha'leHH:ii BeJIH'IHH y HCROJIL30Ba
JIHCL cpe.ZJ;HHe ROTepH Ha H3JIY'IeHHe. CMeiQeHHe J'=T CB.fi38HO C TeM, 
'ITO npa C'leTe B 4lopwyne /13/ 6WJio nonolKeao y :0. 
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