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npn o6ny'I9HIIII nySblpbKOBOH K8M9pbl. ny'IKOM SlL19p!iblX 'laCTHU B pesynhTI.tTG 

BSai!MO.ll9fiCTBHH HX C B9lll9CTBOM 0 sanonHstiOlllHM 06'b9M KaMepbl 0 o6pasy!CTCSI Cl!El,llbl 

80 M ::OrHX cpHSH'I9CKHX S8,lla'laX HaC HHTepecyiOT T9 BT?PH'IHbl9 'laCTHilbl 0 KOTO

pb19 _eme pas nponsauMo.oeficTaoaann a aemecTBe KaMepbi nnu _!IPeTepnenn pacna.o. 

CneJlbl TaKoro Tnna MO}KHO xapaKTepusoaaTb napaMeTpOM - .onnHOH OT M9CT8 

o6paSOB8HHSI .00 pacna.oa nnn BSaUMO,!l9HCTBUSI II HanpaaneHU9M no OTHOlll9HUIO K nep~ 

Blr<moMy ny'IKy. VIs-sa orpaHn'leHHoro pasMepa KaMepbi qacTb cnyqaea TaKoro Tnnll 

He MomeT 6hiTb saperucTpnpoaaHa • .Llnst ~ony'leHnSI npaannhHoro npe.ocTaaneHnst o6 

:JHepreTH'I9CKOM II yrnCBOM pacnpe.oeneHl!ll pOm,ll9HHbiX B KaMepe BTOpH'IHblX 'laCTHU 0 

.omt OU9HKH C~qeunit BSaHMO.ll9HCTBHSI He06XO.llHMO BBO,llHTb reOM9TpH'19CKH9 nonpaBKH 0 

o6ycnoaneHnwe KOHe'IHWMH pasMepaMn KaMepw. 

8 HaCTOS'Illleif pa60T9 ITOK8S8Ha BOSMO}KliOCTh H8XO}K,ll9HUSI 8HanUTH'I9CKOi! cpyHK

UUH pacnpe.oeneHHSI aepostTHOCTl! perncTpauan a. KaMepe co6hiTUi1 .oaHnoro Tima, xapaK:.... 

TepnsyiOlllUXCst napaMeTpOM 1 3Hast saperucTpnpoaaHHbie cnyqau u ncnonhsyst no-

ny'leHHYIO cpyHKUniO pacnpe.oeneHnst aepostTHOCTH ux Haxom.oennst: MOmHo onpe.oenuTb 

ncTnHHoe qucno cnyqaea TaKoro Tnna. 

<PopMynbi BbiBO.llstTCst npn cne.oyiOmux npe.ononomeHustx: 

1 ) C'IHTa9TCst,, 'ITO BTOpU'1Hbl9 'laCTHUbl MOryT o6paSOBbJBaTbC~ B n1060M M9CT9 
I 

KaMepbl C paBHOil B9pOstTHOCTbiO i 

2) pacnpe.oeneHU9 BTOpU'IHbiX 'laCTHU no yrnaM no OTHOlli9Hl!IO K HanpaBnCHIIIO 
· x) 

nepBU'IHOrO ny'!Ka - HSOTpOnHO ' 
3a.oaqa CBO.lll!TCst K reOM9TpH'19CKOllo flyCTb HM99TCSI orpaH11'19HHbli! 06'b9M 

(2ax.2nx2c) (puc. 1 ). Heo6xo.onMo nai!Tn cpyHKUHIO W(l) - :aepo stTHOCTH Haotllo-

.ll9Hiist B 8TOM 06'b9M9 0Tp9SKOB .llnl!Hbl • Qqeau.oHo, .::tnst sa.oaHnoro Hanpaane-

HHSI l(lx,ly,l,.) BepOstTHOCTb HaXO}K,ll9HUSI B orpaHH'I9HHOM . 06'b9M9 .-

paBHa OTH0lli9Hiil0 06'b9MOB (puc. 2) 

x} 
8 .oanbH9Hlli9M noKaSb!Ba9TC5t 0 KaK MO}KHO npl!M9HHTb cpopMyny 0 ecnH pacnpe-

.oeneHH9 BTOpi!'IHbiX qacTuu no yrnaM HMeeT su.o . A Cos 20 + B Cos 0 + C J 

r.oe (J - yron Bbin9Ta BTOp!I'iHOi! 'laCTiiUbl no OTH0lli9Hl!IO K nepBH'IHOMy llY'IKY• 

\ 



I 

4 ' 

. W (I)"" _1- [ 2 a- I I x!] [ 2b - I I Y 11 [ 2c - I I z ll x 
8abc 

x Q ( 2a- !Ix IJ Q ( 2b- I Iy IJ Q ( 2c- I I z I) 

1 X> 0 
Q(XJ-= I 

0 X< 0 

... 
CqHTaeM pacrrpe~eneHHe I H30TpOITHblM H ycpe~HSI9M ITO. TeneCHOMy yrny 

... 
1Y(IIj)""j

77
J IY(l)dG-;o 

.LlnSI y ~o6cTaa BbiqHcneHHil: rrepeil:~eM K Koop~HHaTaM I, 0, ¢ . 

Tor~a 

I x"" I Sin() o Cos ¢ ; I Y"" I Sin() • Sin¢ ; I z"' I Cos () , 

7T 27T 
W(l)= _1_ J f Q(2a-11Sinei1Cos¢1J Q(2b-IISineiiSin¢1) 

32rrabc o o 

Q ( 2c -II Cos () !) [ 2a -II Sin () II Cos¢ I ) ] [ 2 !J - II Sin () I I Sin ¢ I 

[ 2c -II Cos 0 I ] Sin 0 d 0 d ¢> o 

Bae~eM o603HaqeHHH: 

Cos 0"" ~ I Cos 0 I "' I ~I ; I Sin 0 I "" I .;-t::Y' I j 

yqHTbiB8H 0 qTQ 

27T +) TT t 21• 
J J I (I e-1, I Sin¢~. I Cos¢!) d~dcf>= 8 J I (I•;!. I Sin¢ II Cos¢ I) d~dcf> 
0 •l 0 0 

HM99M 
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n OilbiHTerpallbHOe Bb!p8)!<9Hif9 OTliH'lHO OT Hym1 

Dpli OilHOBpeM~HHOM BhliT01IH9HHH ycnOBHI: 

2c -1~> 0 

2b - 1 J 1 "'- ,;
2 

Sin ¢ > () 

(Q (X) i' 0) 

(lc) 

(Ia) (l) 

(I b) 

HepaaencTBa ( 1) na10T ycnoBHH, naKnanhmaeMhle na npenenhi HHTerpHpoaaHHH, T,e, 

MO)KHO 38ITIIC8Tb 

t .. 
TTtl'>max (¢) r--: . . r:--7::, • 

W (1) = _1_ J f [ 2a - .1 v' 1 - ~ 2 Cos¢ ]( 2b - 1 v' 1 - ~ 2 Sin¢ ] 
4 rrabc 0 .1: ( ) . 

.. min ¢ 

QqeBHilH0 1 IlliH p83Hb!X 
I 

3H8'19HHH 

IlHTCH K Bhi'!HcneH!fiO sTore HHTerpana npa pasmt'lHhiX npene:tax, onpenenseMhiX uepa

aeHcTsaMH ( 1 ) • .llns onpeneneHHOCTH C'llfTaeM, 'ITO . 
2a > 2b > 2c. 

PaccMOTpHM ace B03MO)!(Hbie cnyqaa: 

1, nycTh 1 < 2c< 2b <2a 

( 1 ) BbiiTOliHHIOTCH 8BTOM8TII'l9CK!f H 

2, nycTb 2c < r < 2b < 2a 

( 1a) H ( 1B) BbiiTOliHHIOTCH 8BTOMaTH'l9CKHi lf3 ( 1c) ITOlly'!aeM 

CnenoaaTenbuo, .1: =f) • 
~min ' 

.1: = _2Q_ 
:~o·mex -r-



; 

3, nycTb 2c< 2b < f.< 2a 

H3 (Ic) H (Is) nonyqaeM 

2c -1; >I) 

I 

6 

~& 2c 
·~ --r 

2b- 1/1- ~ 2 
Sin<,b > 0 r--72 < 2b 

V 
1

- ~ 1 Sin¢ 

npn 

npn 

2b 
Sin¢.( I 
Sin¢> --¥--

cne.aosaTenbHo1 

~ = 1£. 
max 1 

BblllOnHH9TCH ( 1 B) 

.;;;./1- --~~:.' 

• A. <' 2b 0 0.( Stn'~'"' 1 

t: =I 3 mfn 

2b <Sin¢~ 1. 
T 

4. J..1, H8KOH9ll 1 nyCTb '2c< 2b< 2a < 1 

.LlomKHbl 6biTb BbinOnHeHbl HepaseHCTB8 ( 1 ). 

J..1s ( 1c) nonyqaeM ~ ~ ..?£. · ~ = 2c ~ ~ 1 , ~max l 

Bse.aeM o6osHaqeHHH 2b =Sin¢ 
1 s 

. J..1s HepaseHCTB ( 1 a) H ( 1 B) HMeeM 

~ = Cos¢c • 
1 

0 0"- Sin¢'- .2L 
1 

0(;. ¢tO.. cps 

H3 ( 1 B) (b)= I j 4b2 ~mIn 1 - JTSliiT¢ 2b ./" • T ,.. Stn¢(;.1 <Ps~ ¢( rr/2 

Hs ( 1 a) 
jl - 4 a' ~(:Cos¢~ l l)(rp(;.¢c 

12 Cos'¢ 
emln (s) .. I 

G O~Cos¢( ~ ¢ (. ¢ ::._ n/2 • 
1 c 

Tor .a a 

,; min = max I e min (a) • ~min (b) I 



0603118'iHM 

KeHHEIM 

npn 

npn 

I, <P ; 

t~<P < b 
a 

' .Jb2 y 1- ---·---
12 Sin 2,p 

b 
ta<P > -a 

7 

6y J:lyT MeHHTbCH C 113M<'!-

' 

Jlng npasnnbaoil paceTaHOSKH npeneno~ HHTerpnposaanSI aano paeeMOTpeTb see 

eny'laH (sea S03MO:a<Hble eoOTHOWCHHR M9:a<Jly 

I. nyeTb 

J1- -~~--
12 Cos 2 cjJ 

1: - I ._min- . 

/1-~-
12 Cos2c/1, 

•4,< cP < rr/2 

2. /cM.pne. 36/ 

0<</J<c/1 c 

0 .fl.< <P<<P C B 



3. 0 ~ cp < cp < cp ~ TT/2 
' .0 s c 

I= = 
:.min 

emln 

j 4a2 
1- [2 Cos 2.-p 

j . 4a 2 

1- 12Cos2¢ 

11- . 4b2_ 

. 4b 2 

j 1- [2Sin2cp 

j 4a2 
1-72COS:I¢ 

4a 2 

/1- P"Cos 2¢ 

[i- 4b
2 

J2 Sin'¢ 

J1- ~ 
12Sin '¢ 

8 

0<¢<</Jo 

% < ¢ < ¢ s 

cps< ¢ < <Pc 

cO < ,/.. < TT/2 'c '1-' 

0 < '/> < cpo 

<Po< ¢ < <Pc 

<Pc< ¢ < <Ps 

cp < cp < TT/2 s 

0<¢<</Jo 

<Ps < ¢ < .Po 

.Po<·¢ < <Pc 

cp < cp < TT/2 
c 

/eM, pae. 3B/, 

/eM. pae. 3r/. 

/eM, pHe, 3n/, 
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6. 0 ~· ¢_ < if> < 
c 0 ¢>(. s. 

11/2 !eM, pnc, 3e/, 

I 1- 4a 2 
0 

12Cos 2 if> 
< (/J < c;)c 

0 •P < .p < ~ 
,; min 

c 

0 <k < ¢ < ¢ 
0 s 

Jl- 4b 2 
if>s < if> < rr/2 12 Sin 2 if> 

CneJlyeT yqecTh, 'ITO npn nony'leHnn .nm1 HeKoTOpbrx if> e max <~ _, mfn 

Ha.no nono:mnTh ,f ma-x = ,f min II I 06p8TIITCSI B Hynh. 
... 

YK83llHHbl8 <}:JopMynbi MO:lKHO ITpiiM8HIITb II B TOM cnyqae, K·or,na MoryT 

H8XO.LlHTbCSI B .. Hanpae.neHHOM KOHYc;.e,. T,e. KOr,na H8 Hanpae.neHHSI BTOpH'lHb!X 'l8CTHU 

MoryT 6b!Tb Hano:meHbi orpaHn'leHnSI, Tor.na1 3HaSI sKcnepifMeiiTailbHOe yrnoe.oe pacnpe

.neneHne BTOpi!'IHb!X 'l8CTHU H anpOKCHMHpySI ero <}:JyHKUHefi BH.Ll8 

A Cos 2 f) + D Cos f) + C 0 < f) < 11/2 ... 
p (1) 

0 f) > 11/2) 

... 
nony'lnM npn ycpe.nHeHnn no 

11 211 ... ... w (1) L f f p (1) W (1) Sin· 8 df) d¢, 
411 o o 

p (1) BBO,LlHTCSI ITO.Ll HHTerpan H npOH3BO,LlHTCSI HHTerpHpOB8HHe C 

y'leTOM yKasaHHbiX npe.nenoa. 

Vfcrronb3YSI panee Bb!B8.Ll8HHYIO <}:JopMyny, ITOK8:lK8M 1 K8K l!Onb30B8TbCSI ·eiO B KOH

Kp8THO~ sa.naqe .nnSI nonyqeHnSI anannTn'leCKofi <}:lynKunn pacnpe.neneHnSI. PaccMOTpnM 

no.npo6nee cny'lan 1 n 2. 
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· 1. JlnH cnyqast 1 .,; 2c' 2b' 2a 

HMeeM 1: ,'); ..• ,,. 1: =1 
'.o ••• 

"f 2 I r:--:, r:--:", W, (I) ... _1 - . f [ 2a - I v 1 - e Cos .p ]( 2b - I v' 1 - e 2 Sin .p ) 
4wabc 0 0 · · · 

"Y'' . [2c- 1e] de dc/J • ~be ... .f [ 8 abc- 4able- ( 4ac Sin .p + 
-.rra o o 

~ ,-----:-, 
+ 4 bel Cos .p] v l- e + ( 2al2 Sin .p + 2bl

2 
Cosc/J) e v' 1- e 

2
+ 

+2cl2 Sin.pCosc/J{l-e
2)-1 3

Cos.p Sin.p e (1-·:
2
)}df= 

•l- (ac+bc+ab) 1 + (a+b+c) t2--:=--=-1..----
4abC 6rrabC 32wabC 

'J (.) 0 

2. Jlm1 cnyqaH 2c' I~ 2b' 2a 

HMe9M ~ .. 0 • 1: •· ____21;_ 
0 Mfft. I ...... ,-

( CM0 1ShiW9) 

1112 acft r-:--7. 2 ;.--:.. 
rr2(1) • _l_ f f [ 2a -I v' l- e Cosc/J }( 2b -I v' 1-!'sin.p] 

4rrabc o o 
fl/2 2e/l 

[2c-teJ ae • ~ f dc/J f{8abc-4able-(4ac1Sln.p + 
"'"

8
"" 0 0 

+ 4bcl Coac/J) ~ l- e' + ( 2ai
2

Slllc/J + 2bt'Coa c/J) e j l- e' + 
/ 

+ 2cl2 Slllc/J Cosc/J ( l - e'J -! Coac/J Slllc/J ! ( l - e"J] ae • 

• Y.a ( 2c ) _ 1 ( _l_ + l ) [ arcsin 2c + 2c Jz ,.. ( 2c ) 
2 

+ 
T 2wa · ""2iir T T -,-. 

+< 6~:.0+ TrJ:C>rl-Jl-:-<lft +<+>'ji=<-.a;-->2]+ 

+~(~-J..(~)J]- _1_3_[(2C ) 2-%(~)4 )( .. *) 
4rrab I 3 I l61Fabc I I 
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O'!eBHLtHo, nprr 

.Dmr ( x) nony'lHM 

2c 008 peille!IHH (X) If (XX) LlOlliKHbl COBII8L{8Tb. 

1-(ac+bc+ab) 2c + !.!!__+~_::)4c2_ 
4abc 6rrabc 

;l 
Yz _ c _ c + 2c + 2c + 5c 

N 2a J1ib "§iii l2rrabc 

vb (XX) IIOliY'lHM II pH 1 = 2 C 

8c ~ 

32rrabc 

W
2

(2 c)"' Yz - 2c (_1_+ _1_) -lL+ As!_+~ + 
2rra 2rrb 2 orrac 6rrbc 

4c 2 2 8c 3 

+ 4iiiib 3 16 rrabc 
( 1 -Yz) = 

= ]__ _ .£- __£__+ ~+ ~+ 5c 2 

2 . 2b 2a 3rrb 3rra 12rrabc 1 

AHanHTH'l9CKUe BbrpaiKeHHH ( x) If ( xx) obmH npnMeneHbi LtliH cny'laH 24 nuTpoBoA 

rry3bipbKOBO.il: nponaHOBO.il: K8M9pbi, UM9IOI.l.{e.il: pa3Mepbl 2a =55 CM ,: 2b = 28 CM1 

2c = 10 CM• nony'!HliH KpHByro, H30ppaiK911HYIO Ha puc. 4. i-13 KpHBOfi BHLtHO, '!TO 

BepOHTHOCTb perHCTpaUHH BTOpll'lllbiX 'laCTHU, xapaKTepH3YIOI.l.{HXC5I 1 > 2 b LtOCTa-

TO'lHO Mana H BO MHOf'HX Clly'laHX. MOiKHO orpaHH'lllTbCH paCCMOTp911H9M CliY'l89B 

1 If 2 • .Dmr sToA iKe KaMepbr OblliH pacc'lHTaHbi cny'laH, Koraa BTOpH'lHhie .'laCTHUbi 

MOf'lllf Bblli9T8Tb B KOHyce = rr/6 If rr/3 , a T8KiK9 paCCMOTpeH Clly'la.il: 1 B KOTO-

pOM HCIIOllb30B8118Ch 3KCII9pHM9!1TallbH85I KpHB85I Yf'liOBOf'O pacnp9Lt9119HH5I BTOpH'lHbiX 

'l8CTHUa 

PesynhTaThl cpaBunnanuch c KpHnofi pacnpeaeneHHH BepoHTHOCTH perncTpauHH, 

x) 
Bhi'lHClleHHOfi no MeTOLtY. MoHTe-Kapno • 

X) nonb3yiOCb Clly'laeM . Bbip83HTb 5naroaapHOCTb r .H.KonblliOBY If B.Yi.KO'lKH!Iy 

sa pac'leT KpHBO.il: pacnpeaenel!HH BepoHTHOCTH no MeToLty MonTe-Kapno a B03MOM

HOcTb Cp8BH9HHH nony'leHHblX pesyllbT8TOB. 
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nonyqeno cornac11e B npe.llenax ow1160K~ B o6nacTH 

qan11 -np116n11*enno anpoKc11~au11eii K 6onbWHM 3Ha'leHHSIM . 

r-

> 2 B KpiiBY~ nony-

.llnSI TO'lHoro npoae.lleHIISI Kpllaoii a sToii o6nacTII HB.llO paccMOTpeTb cnyqau. 

3 H 4 1 'KOT0pbl9 B 9n9M911T8pHbiX cpyHK UIISIX He pewa~TCSI. 0KOH'18T9nbHY~ Kpuay~ 

pacnpe.lleneHHSI B9p0SlTHOCTH .llnSI BC9X B03MO:lKHbiX MO:lKHO rrony'lHTb 1-liiCn9HHbiM 

UHTerpHpOB8HH9Mo 

B 3aKn~qeune Bblpa)Ka~ rny6oKy~ np113HaTenbHOCTb BeKcnepy B.VI. 38 nocTa

HOBKY 38.ll8'111 II IIHTepec K pa6oTe 1 HpKOBOMY Oo.Vf. 38 IIOMOlllb B pa6oTe II no.llro

peUKOMy M.VI. 38 none3Hbie o6cy:lK.lleHHSI. 

PyKOIIUCb IIOCTYIIHna B 113.ll8T9nbCKUM OT.ll9n 

17 n~Hfl 1961 ro.lla. 
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