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AHHOTAUHH 

B pa6oTe paccM&TpHBaeTca onTHMa~hHHH ~ropHTK onpe~e~eHHH 

MeTO~KKOH HCKpOBEX K~ep npOCTpaHCTBeHHOrO yr~a pacceaHXR ~aCTH~ 

B HeKOTOpoi TO~e npOTHZeHHOM MHWeHK. ilpH BHBO~e ~ropmTMa 6~0 

yqTeHO MHOPOKpaTHOe pacceaHKe q&CTH~~ B ~BYX n~OCKOCTHX. 
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J 
.I 
J YcTaHOBK8 ~RH H3yqeHHH ynpyroro H-- p - pacce.aHHH COCTOHT H3 

jCeMH MarHHTOCTpHKnHOHHHX HCKpOBHX KaMep H MHIDeHH/I/. B CHRY BUCOKO~ 
l TQqHQCTH H.3MepHTeR:bHHX YCTpOMCTB K8Mep/Z/ npH onpe~eneHHM KHHeMaTJriqe

\CKHX napaMeTpoB xpeKOB ~aCTHn, ~ qacTHOCTH yrHa ynpyroro pacceaaaa, 

!Hap.a~ C OillH6KaMH H3MepeHHM He06XO~HM0 yqecTb KOppen.anHH OmH60K H3-38 
I 
jKYROHOBCKOrO pacce.aHHR. 

B ~aHHOtt pa6oTe onpe~en.aeTCR Ha~tmyqmaa ou;eHKa yrna ynpyroro pacce.aHH.a 

C yueTOM KaK OIDH60K H3MepeHM~, T8K M KOppen.aJJ;Htf OJQJ160K KYJIOHOBCKOrO 

pacceRHH.a. 
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IIpe,n;nOJiarae¥, qTo oc:o 0 ~ HanpaBJieHa B,n;oJI:o KaHaJia qacTM.~, KaK 

TIOK838HO Ha pv.tc. I. 

Ily CT:O Xo - MCICMHHOe 3HaqeHY.te KOOp,JJ;MH8Tbi X np1r1 rrpOXOJE,IJ;eHJriM qaCTJ.I~eil 

rrepBOtl KaMephl, a :JC1.) X..2, -·· :J x 7 - K00p,IJ;MH8Thl, OTCql1ThiB8eMble H3Mep11TeJI:O• 

HhiMH ycTpot1cTB8MH rrepBoi1, BTOpJi1, ••• , ce,n;:&MOM KaMep. CqHTaeM, qTo HCK

pOBhle KaMephl 11 CTeHKH MHmeHH ,IJ;JCT8TQqHQ TOHKY.te. Il03T01cy rrpeHe6peraeM 

rronepeqHhiM CMemeHHeM Ha HHx • 

.HCHO, t.ITO 

( I ) 

( 2 ) 

' 
oLo - rrpOeK~M.H Ha ITJIO~KOCT:O XO.l yrJia BXO,n;a ti8CTM~bl B nepByiO 

KaMepy, 

ot1 - rrpoeK~M.H Ha ITJIOJKOCT:O XOZ yrJia MHOrOKpaTHOrO pacce.HHH.H 

B nepBoi1 KaMepe, 

rX12. - rrpOeK~HH Ha ITJIOJKOCT:O XO 2 
I 

yrJia pacceaHM.H Ha Bos,n;yxe 

Ha yqacTKe I - 2, 

~t,2 - npeBhlmeHMe rronepet.IHoro CMemeHH.H Ha,n; cpe,n;HHM Ha yqacTKe 

] I - 2 B JIJIOCKOCT11 xo z 
AHaJiorv.t.qHo 

( eM. IIpv.tJio~eHne I ). 

: :XJ =- .Xo r ( ~,+JJ~){oto +ol..,) +(ll1 +i..J:.)ot~R, + ~~ oL2. + 1 1.2. ot.2.,3 + 

+ w~2. + W2iJ + e3 , 

K+{ K+l K_,.l 1<+1 

I XK = Xo + of.o j, '1 +
6
{,-cXifoli+ o( (~ + 1 LJt +rff. 4) + 

I 

( 3 ) 

( 4 ) 

jr,n;e rX. - rrpoeK~Ha Ha rrJIOCKOCT:& XOZ yrJia ynpyroro pacce.aH:a.H, 
I 

~ - paCCTO.iiHHe OT TOqK~ pacce.HHM.H ,IJ;O ~eHTpa MMilleHM. 
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P3 = ~3-Xo- c~,+42)(oto+oi.1)={}1.1+.l~o{~2.+ ,L.,2ot.2.. + 1~2.ot.4..~-t 

+ u.;, 12-. + t.O..z 3 + c. 3 :; 
K-1--f ' J K.+t 

PI(= XK- Xo- Gt~~+ott)-1; t/- ot.. ( Z + J~"f + fr L;) = 
K+l "+I ""'' d K-H ) K+l d 

= '£-otl.Z'J·-t x.~ii+,(f./.,~.- ~.L"l + z wi,l+1 + 81< ~ ciC.= "f -!-7) . 
l"2. ttf=t. i-:1 J=i+/ L;1 

0TMeTHM, qTQ BhipaJICeHl'le )I;JI.fl KC,Op,D;HHaT ':/i 111 BeJil'lql-1H ~i { i= 1~7) 

C.fl 1113 ~OPMYJI (1)+(8) 3aMeHOM 

W·· ~? l,L+1 L i+f 
I ) 

Pi ~ '1.-L· . 

( 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 

( 9 ) 

3aniDIIeM <iJYHK~HOHaJI /(2. , B KOTOpOM yqTeHhi )I;HCTiepCHH KOOp,D;:JIIHaT TOlleE 

TpeKa tiaCTl'l~ KaK 1113-3a OillHdOI: H3MepeHHM , TaK H H3-3a KYJIOHOBCKOrO 

pacceJIHH.fl{
3' 4' 5/ 

( IO ) 
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;I 

I ( 14 ) ., 

COOTBeTCTBeHHO. 

Bnpe,I(eJIMM OUeHKM BeJIHqMH !Cc,clo+c/1 , at.,~, ~o, />o+{!l 1 ~ ~ , MMHHMM3HpySI 

X2. no HCKOMhiM napaMeTpaM. CHC'J'eMa ypaBHeHMH, COOTBeTCTBYIOl!J;8Sl YCJIOBHSlM 

MHHHMYM8 ?(.~, MMeeT CJie).(YIOl!J;:v'IM JIH)J;: 

'"!.Z_2 ':: 0 
ox.. '. 
0 'X 2. 
--'---•0 
'C(aLo+«'1) I 

'{)?(.,! = 0 
o.:l. ' 
,'i-l -rr-= 0 I 

p :x:z.. 
~=-0, 

o?C.l =o 
'7>(~o~J ) 

() -!-'- ~ 0 
~(!> • 

Pemas CHCTeMY ypaBHeHHSI ( 15 ) I CM. llpHJIO~eHHe 2 /, noJiyqHM: 

r,I(e z onpe,I(eJiseTCR M3 ypaBHeEMR 

:e'{ Mt,( E-i.;)+tA) + ~[t,( i-:!'.)-' ~4]}- z {CE-t,;J[t,( £-t<)+tJt~J-+ 

r(l-tc)[t1(i-l;;)+~t;]- t3[ t2(f-t'.)~t:ds] -l3[ t 2 ( f-t6)+ ~ f.~J} -

( 15 ) 

( 16 ) 

( I7 ) 

( 18 ) 
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I1pHB9~9Hhl B ilpHnO~eHHH 2. 

0KOHqaTenhHO nonyqHM ~Ba H860pa napaMeTpOB. M3 HHX BH6HpaeM TOT, KOTO• 

phlti ,n;aeT H8HM9Hhniee 3HaqenHe ?~i.:n... • ECnH B pe3ynhT8T9 perueHH.fi CHCTe

Mhl ypaBHeHHH ( 15 ) ~YHKUHOHan ~2 ~OCTHraeT CBOero HaHMeHhlliero 3Haqe-
L ~:;(2. 

HH.fl I1pH jz{ > 2.~ , TO B 3TOM CJiyqae ypaBH8HHe ~=0 OT6p8ChlB88M 

H peruaeM ocTaBmyroc.a CHCTeuy, no.'laraa Z = 1L~ e cnH 2 > J Lt 11 Z = -1. /...-~ 

e Cn:£1 r < - 1 £"1 • 

Yron ynpy roro pacceSIHHa fJ onpe~enSieM no tiJop.My ne : 

( !9 ) I 
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llpKJIOJICem1L_!. 

He 38BVICHMOCT:O npe BhiUieHMSI CMememm H8,II; cpe.n;HMM ( W ) VI 

yrJia KYJIOHOBCKoro pacceHmm ( oL ) B nJioCKOCTM XOZ. 

Pacnpe.n;eJieHHe 'flepM~6/ ,n;JISI qacTHUI-1, nporne.n;mei1 B pacce:w:Barou~ei1 
Cpe.n;e paCCTOSIHHe :i! k!MeeT Bkl)J; ~) : 

( 20 ) 

, r,n;e p - MMnyJI:oc qacTHD;hl, 

Xo - pa.n;wau;HOHH8SI .n;JIMHa cpe,n;11. 

C.n;eJiaB saMeHy ;; = w + 1 L ·o6 , z = 1.. , noJiytiHM .n;JISI noKasareJISI 

OKCTIOHeHThl B ( 20 ) CJie)];YIOII{ee BhlpaJICeHMe: 

( 2I ) 

M3 KOTOpOrO BVl,II;HO, 't!TO W 11 o( SIBJISIIOTCSI He38BMCk!MhiMM CTOX8CTMtieCKHMM 

nepeMeHHhiMM. 

*) llpe.I{TIOJiaraeTCSI, tiTO B Hl:lti8JI:OHOi1 TOQKe Q8CT1iiUd )J.l.HlXbTCSI .1:3)1.0Jib OGJii 

OZ H CMeu(eHHe ';t nepneH.I{MKY ~ISipHo 0 .C • 

11 
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llpHJIO:JK8Hll!8 2 

PemeHJf18 Clf1CT8Mbl J paBHSHVIti, COOTB8TCTBYIO!l(e~ MVIHH:MYMY X-.t-. 

CHCT8M8 ypaBHSHVIM ( 15 ) B p83B8PHYTOM BVI~e 38nVImeTCH K8K 
;z ~ 1 

2 :E s';:,IC Pitt = 0 ' 
II'J:t K=t K-1 ;r 7 l(.+t 

fts~?LiP~ +LL5~~4J·P,., =o, 
tn::2 1<=2. J~1 111::.2. K.: 'f J =K 

il Sl 1 'J. if K+l 

~·L"IS~·pn-, + ZL.$~ (}lJ(+~4J)P~tt=O 
IH:2. K=.lf hf=> Z /(::'( • J=> ) 

;z~ ~;c' 

o(_ ~L s~ Pn1 + t> 2.2. ~~1C CJr~ = o ~ 
11'1::-2. /l= 'f , =2 /t=l( 

7- ;z 

22~~ CJr~tt =0 ~ 
In=/ K=l 

if K-1 il ~ 1<.+1 

fL.$~~~··tjm. + 2..~1~~0· ~I)( =0 / 
ht:: 2 1£=-Z. J=1 lk=:L K='f J= K 

( 22 ) 

(-23 ) 

( 24 ) 

( 25 ) 

( 26 ) 

( 27 ) 

( 28 ) 

Ilo,n;CT8BJIHa B ( 22 ) + ( 28 ) m:iipaxemm ,n;JIH Pttt l1 'tm (~tt=1-:-7) , noJiytrHM: 

.lz. X"o + C!.t {oLo+d.1) -1- c.3 o{~ +- t!l(rL = c) ( 231
) 

r:t; :K0 + ~3 {do*".,) + d3 o< ~ 1- dlfo(- J9 J Z!:. + 
L
1 

( 241 
) 

>~If Xo + Cy {~o+«t) +dl( ol2_ -f .fl( o( = £.) 

[~ Xo + (!~ (c4 -1-d:) +~of.~+ d'to(_- 27) oL + ( 25') 

. r'J !fo -f CJ {'D-tjJ1)+ dJt9~ + dy(3 - ~@} (3 = 0 _, 

f., :fo + iz ( j3D +;S1) + -#3 (Ji! r .f'f ~ =- B, ( 26' ) 
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[ ~ '#(J + C.3 {~,>+;'J1) +-~ ~ Jt + d'~ f3 - .. f'J Z: + 
t Itt 'Jo + ~'f((3otji1_)+d'f(3r +f1~ = J.?'~ 

r.n;e 

M:f J<=:J 

9- 1t K-1 ;z ~ K+l 

tz = IZ ~~?~i + 22_ ~~~Li, 
IH=2 K=2.. J;t ht ... z. lt=y J-=K . . 

;t ;r 

~=ELs~, 
1'11:2. K='l 

( 281
) 
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( 29 ) 

( 30 ) 

r.n;e· 

k1 = :.. (C.z. 8- /2. C) , k2. = i- (c3 l2- C!2 gJ, K3 = ;_ (t2e'l- C!.t. £~) J 

'l1 = }. (11 e -f.. B), 2:.t = f.{ .f.. 1'.5- C.A), Z'J = f. ( ~~"- ~ (!v, 
~ = .ft c2.- -~./· . 

AHanorMqHo 11I3 ( 26') n ( 271
) rronyqliiM: 



~~ == :t, + l<z ~ ~ -+ k3 ~ ' 

fJo t(J1 = f.., + ZL (3;!, + 't3 ~ ' 

r,n;e , ,... "") 
K., = A { Cz f3 - ./2 (! , 

- II -

( 3! ) 

( 32 ) 

!10,D;CT8BJI.flfl B1Ip8JK8HJII8 ,ll;Jlfl Xc,, d" _, olo+ol..,, (3o+f-'-t B ( 24
1
), ( 25 ') 11 ( 261 ~ 

riOJIY'tiJIIM: 

2('-t"oi.ii!+i2.ol+t3)-t tifrxii!+trot+f-6 =£, 

,.... ,....._ -:::::::-' 
~( t.,(.J z + t:2. ~ + i:;) + t'i f32 + i:s(2 +to =- ~ , 

oL(t.,oLJt. + -t.z.« + t5). + f3( itf!'~+t2.{3+ t;3) = 0 / 

r ,n;e -t. 1 = K2 ~3 + t.z. c3 +o6 , i 2 = ~ t3 +TJ c1+ c!., .~ t.1 =- 14 ;3 + ?:, c3 - RJ ~ 
iy = Kz R., + -t2 c., -+d. 'f .J is- = .~ f., r tJ c., -1-~'f, tJ = K; i'3 + ~ CJ - ~.J 

11:3 ( 33 ), ( 34 ) oL 11 f' B1Ip8JIC8IOTC.fi qepe3 ,i! : 

G- r-·t:.; - f:& 

oL = -' i!zt1 + r{e2 -rt'r_) +t:~ 
,..., _.., ,..,., 

£ - i! t-.3 - t: ) 
(3 = -· z 2 t.,+ z{t-z+t'lJ+ts-

y 

11CKJIK>'tll1B oL JII (3 JII3 ( 35 ) , fi01IYl;U1M ypaBH8HJIIB OTHOCI1T8JI1HO Z! : 

:e2 
{ -t.3[ t1C£-tv+6t~tJ-+t[t1(f-t;J+t; lc, 1}- i!: [c £-tc;J[i.1(E-tt)+t3 tJ-r 

+(l-~)[ 1:, ( £-f~+f;t'f_]- /:3 [ t.t-(Hs)+t3is] - ~ [ iz (?-t.) r t; t 0 J} -
-{C f-t.~tz(£-t'}+tat,.J + ( tf-&_,'[tz(f- t;) +t.tsJ} = o . 

( 33 ) 

( 34 ) 

( 35 ) 

( 36 ) 

( 37 ) 

( 38 ) 

Onpe~eJIJIIB .i!- JII3 ( 38 ) , H8XO,D;I1M cL vi (0 ITO ( 36 ) + ( 37 ) • 

O}A~I-v.n < rL.vJ . - v I ./. -
1/ I ;J CVvt-



,. 
- 12 -

n:w1T e p a T l..I2.§. 

I. A.C. raapHJIOB, H.H. roaoryH, M.A. ronyTBHH :vr ,n;p. 

YcTaHOBKa :vrs 6eCtPHJI:OMOBhlX :vrc KPOBhlX KaMep c nenocp€,n;CTBeHHOi1 CB.H3I>IO 

co cqeTHOli Mam:vrHoli. ( HarrpawieHo B IIT3 ) • 

2. A.C. raBp:viJIOB, M.A. ronyTBHH, D.B.3aHSBCKHli :vr ,n;p. 
J J Orrpe,n;eJieH:vre TOqHOCT!)f H 3qxpel~T:viBHOCTIU MariU1TOCTpHKJJ;HOHHblX HCKpOBhiX 

KaMepo ]33 - 2972 , ,Uy6Ha, :C966r. 
3. L.Michejda Report 386/VI, Institute of Nuclear Rerearch, 

Warsaw, 1963. 

4.M.M.rpaMeHHJJ;K:vrl, n.A. T:vrxJHOBa rr.B. illJI.HI1HHKOB. 

HOBhl~ MeTo,n; yqeTa KYJIOHOBCKJro pacce.HHHH rrpH o6padoTKe KaMepHhiX 

TpeKOB. llpenpHHT OMHH , P - 2146, ~6Ha I965r. 

5. r .A.EMeJib.HHSHKO, r·.Jti. Ma t<apemw, B .1!.Mopo3, :vr.c .CaHTOB, A.IT.CTeJI:OM( 

MeTo,n; onpe,n;enaH:vr.H napaMeTpoa sapH~eHHOI qacT:vru;H c yqeTOM Heo,n;Hopo,n;

HOCT¥1 MarHHTHOrO ITOJI.H, MHOrOKpaTHOrO KYJIOHOBCKOrO pacce.HHJdfl H HOHH3a

JJ;JdOHHhlX rroTep:o. ( HanpaBJieHo a ITT3 ). 

6. E.Pocc¥1, K.rpenseH, 

BsaKMo,n;elcTaHe KOCMHqecK:vrx nyqel c Be~eCTBOM. MH,M, I948r. 



·-... , 


