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B HacTosnuee BpeMSI Hlud5onee pacnpocTpaHeHHhiM npH6opoM B SI.tlepnoi1 

!f>H3HKe SIBllSieTCSI TpeKoBaSI KaMepa. CneAhi 'laCTHU B TpeKOBhiX. KaM.epax -

BHnhcoHa, ail!fl!jlyalioHHhrx H nyabrphKOBhiX - perncTpHpyiDTcSI nyTeM !floTorpa:

!flnpoBaHHSI OCBellleHHb!X HMllyllhCHblM !iCTO'IH!iKOM ~eKOI'epeHTHOI'O H9MOHOXp0-

~8Tii'l9CKOI'O CBeTa lly3blpbKOB !illll K8ll9llb, o6p83YIOlllliXCSI B.tlOllb TpaeKTO

p!ill 38pSI1KeHHOH '18CTHUbi. nnSI nepe.tla'IH paCilOllOIK9HHSI ClleAOB '18CTHU B 

npocTpaHCTBe 11CllOllb3yeTCSI CTepeOCKOllH'l9CK8Sl C!iCTeMa !floTOI'pa!f>HpOB8HHSI, 

cocTOSilllaSI H3 O.tlHOH Hllli HecKOllbKHX nap lll!ipOKoyronbHbiX !floToKa~ep. 

HaBecTH~. nonhlTKH HCnonb30BaHHSI B TpeKOBhlX KaMepax KOI'epeHTHOI'~ 

OCB9lll9HHSI OT ll83epa I l I • ilpe.[lll0/K9Hbl T8K/K9 I'OnOI'pa!fJH.'l9CKHe CHCTeMbl 

!jJOTOI'pa!jJHpOB8HHSI. B O.tlHOM Bapll8HTe liCll0llb3yeTCSI cxeMa I'OllOI'pa!f>HH ra~o~ 

pa /2/, KOI'.tl8 onopHbiH 1i npe.tlM9THbiH ny'IOK Bb!XOASIT !i3 o6meii: TO'IKH •. B \ 

.tlPYI'OM B8pH8HTe 13/ HCllOllb3yeTCSI npHHUHll TelleUeHTpH'leCKOI'O:nepeHO~a 
o6'beMHOI'O i:lao5pa1KeHHSI B o6nacotb, HenocpeACTBeHHO npHMhiJ\8IOlllYIO K rono

rpaMMe. HaKOHeu, sKcnepuMeHTallbHO ucnhrTaHa cucTeMa .nony<J:eHHSI rono

rpa:MMhi TpeKOB 'l8CTHU, OCHOB8HH8Sl Ha liCllOllb30B8Hiili p83.tl9ll9HHb!X llY'lKOB -

/41 
OllOpHOI'O 1i npe.[lM9THOI'O - np11 OCBellleHHii KaMepb! UMllYllbCHblM ll839pOM 

Cnoco6 ~oTorpa!f>HpOBaHHSI cneaoB qacTHU B ocBemaeMhiX TpeKOBbiX 

KaMepax, npe.[l~araeMbiH B AaHl!OH pa6oTe, OCHOB8H H8 llpliHUHlle o6o6meHHOH 

rOllOI'p8MMbi 15/, ll03BOllSI!Olll9M yfipOCT!iTb CT8.tllil0 llOlly'lel!HSI I'OllOI'p8MMbi, 

11, caMoe I'lltlBHOe, llOllHOCTbiO ycTp8HiiTb B I'OllOI'pa!jJH'l9CKOH CllCTeMe 9ll9MeH

Tbi, ocymecTBllSIIOlllHe pacmenneHHe ~Y'lKOB. 



0cHOBHaSI H,l:teSI npe,r:tnara~MOI'O .cnoco6a COCTOHT B TOM;. '!TO J?MeCTO 

onopHOI'O ny'!Ka BBOAHTCSI . OIIOpHbiH npef!MeT, a .BMeCTO O~bi-iJ:HOH ronor:paMMhi 1 

KOTOpaSI BOcnpOH3BOAHT H306pa)!(eHHe cneAO~ 'JaCTHU Ha '~TaAHH BOC~TBHOB
neHHSI KaK. 6hi asroMaTH'!eCKH, perncrpnpyeTCSI o6o6meHHaSI ronorpaMMa. 

B 9TOM cnr~ae CTaAHID BOCCTaHOBneHHSI BOnHOBOI'O ~pORTa npOH3BO~Sif C no

MOIUhiD ,llOnOnHHTenhHOI'O npoCTpaHCTBeHHOI'~ <jmnhTpa, 

Pnc.1 unnmcTpnpyeT cnoco6 nony'!eHHSI o6o6meHHoii ronorpaMMhi. (O.f.) 

cneAOB 'IaCTHU (H.f1.) B TpeKOBOH KaMepe' (T.K,). KorepeHTHhlll HCT~'!HHK 

(K.l1.) ocsemaer o6'beM KaMephi, KpoMe Ha6nmAaeMoro · npeAMeTa ( H.n.) -
. . ~ . 

cneAOB '!aCTHU B KaMepe ,.- KOI'epeHTHblll HCTO'IHHK OCBemaeT TaK)!(e OnOpHblll 

npe.llMeT ( O;f1.);. nGrorosneHHhiH B BHAe ceTKH H3 .TOHKoii cseTnoii npoBon?KH unn 

SipKHX 6ycn.HoK, pas6pocaHHhiX no BCeMy o6'beMy KaMephi. OnopHhiH npe.r:~MeT )!(ecr

KO CKpenneH c HenOABH)!(HblMH CTeHKaMH K~Mepbl, ny'III CBeTa, orpa)!(eHHhie ·KaK 

OT OIIOpHOI'O, TaK H· OT Ha6niDAaeMOI'O npeAMeTa, IIepeceKaSICh,. o6pa3yiOT 

KapTIIHY HHTep~epeHUIIII, p acnpeAeneHHe HHTeHCHBHOCTII KapTIIHhl IIHTep~epeH

UIIH B nnoCKOCTH o6o6meHHOH ronorpaMMhl HMeeT BIIA /B/ 
- . 

-+ ....,. ·-+ 2 2 2 
I( X ) "' I f (X ) + f (x; ) I= f + f + f * f + f f * ' 

0 ,A '0 A 0 A 0 A 

-.X, 

a.r. o.n~· 
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I'Ae·.~y~KUHH/ .£ 0(~) H f A(x)· SIBnSIJOTCHHeKOTOpbiMH 1 Bnc 

Ml AnSI SaAaHHoii' I'eOM.eTpHH HHTei'panbHhiMH o6pa3aMR 061 . . . ' 

OnOpHOI'O H Ha6niDAaeMOI'O 'npeAMeTOB, COOTBeTCTBeHHO, ' 

. TOe . C~araeMhie B ( 1 ) . C.OAeiDKaT nonHyiD ~H~()pM~U~~ ·.() Ha 

MeTe. 

CTaAHSI .Ha6nmAeHHSI cneAOB 'I8CTHU · CBOAHTC~I K ~Hnb 

;CTBeHHOH CTpyKTypbi BOnHbi CBeTa Ha CTaAHH BOCCTaHOBJ .. 
H3I:OTOJ3neHHOI'O AnSI _AaHHOI'O onopHOI'O npeAMeTa npOCTpa'Hc 

OnepauHSI ljJrin11rpaun'n cocronr nG: 
. '"t ' 

1) YMHO)!(eHHSI nonsr l(x) .Ha OnTH'IeCKHll CHI'Han, CC 

or onopHoro npeAMera f 0 

' 2) AeneHHSI Ha. cu'rHan HHTeHCHBHOCTH I'o(x) ' C03 

OAHHM onopHbiM 'npeAMeTOM, . . . . 
<l>nnhTp, c·.norviomhm KoToporo ocymecTBnSieTCSI: one 

Ha onTH'IeCKHH CHI'Han f o 1 H3I'OT8BnHBaeTCSI OAHH pa3 

. re nyTeM nony'!eHHSI o6hi'!Hoii ron?rpaMMbi c nnocKHM Ha: 

IIY'!KOM, l1HTeHCHBHOCTh 1 perncTpHpyeMaSI Ha STOll I'Ol 

, IW 
0

x ' 
2 

10 (x)=le +f
0

(x)l =1+£2+£* iw0x o . 0 e 
+ f -iwox 

oe 

f1ocneAHee cnaraeMOe COOTBeTCTByeT BTOpH'IHOMY ny'!Ky, 

CTaAHH BOCCTaHOB_neHHSI noA yrnOM 

' (<) . 

- () = - _o __ J. 
· 2rr 

K HopMann r,onorpaMMbi, rAe A - AnHH8 BOnHbi CBeTa, 
·, 

CTBeHH8SI HecymaSI '!8CTOTa ronorpaMMhl, B 8TOM . cnara• 

peGynhT~T yMHo:lli:eHnsr aMnnnryAhi npocse'!nsaeMofi sonHhi H 

Han f 0 

f1poCTpaHCTBeHHbiH ~HnhTp, C nOMOIUhiD KOTOpO~Q OC)I 

paUHR ·yMHO)!(eHHSI Ha 

1 1 --=--
I r I 

0-

2 I. (x) 
0 . 
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roriT B ToM;· '!TO J:;~MecTo 

:TO 06bi'lliOH ronor:paMMbl 1 

[ll !Ia CTalliU! BOCC.TaliOB-

6o6UleHHiHl ronorpaMMa. 

~pOliTa npouaBOUHT c no-

~HIIofi ronorpaMMbi. {O.r.) 

• K orepei~THhifi HCTO'llillK 

Moro ·npenMe'ra (H.D.) -

ocBemaeT. raKlKe onoplibifi 

cofi cBeTJiofi npoBonoKu lin!! · 

bi, OnopHbifi npeAMer lKecr

m CBeTa 1 OTpalKeHHbie KaK 
' • I ' l ' 

rr'.epeceKaHCb,. o6paayiOT 

cT-u KapTlllibi llHTep~epeli

fll /B/ 

( 1 ) 

i'] \ ... ' :. 
I· 
I 
i .. 

'-'· 

I] 

rne ~yliKUllll, ( 0( ~) H · f A ( x) HBnHIDTCH HeKOTOpb!Mll 1 BnonHe. onpeneneliHbl-. 
~ .. 

Mi nnn 3anaHIIofi reoMeTpHI1: llliTerpanblibiMH o6paaaMH o6'heMHOfi crpyKTypi>I 

orropHoro H 'Ha5monaeMOI'o rrpei:lMeToB, cooTBeTCTBeliliO, TpeTbe · H '!eTBep-. . ' '". . 

·.Toe cnaraeMhie B ( 1) conei))KaT rronHyiO ~li~OpMauuiO o. ua6,niOnaeMoM rrpen-

MeTe •. 

CTanHH Ha6niOAeHns:r cnenoB qacTHU cBonut:cs:r K tlJunbTpaunu np()C::Tpap-:

.cTBeHHofi CTpyKTypbl BOnHbl CBeTa li8 CT8llllll. BOCCT8liOBneHllS1 C 'rroMOlllb!O 

H3J.'OTOBneHHOI'O nns:r .naliHOI'O onopHOI'O 

Onepauus:r <jlrini:ITpauu·u cocrciur ua: 

,.ol 

npenMera npocrpaHCTBeH}Ioro tiJunbrpa. 

. ~ 

1) YMliOlK9HHS1 nons:r l(x) . li8 OnTU'I9CKllll Clli'Han, C03AaB89MbiH BOnHOfi . 

OT onopHoro npenMeTa f 0 

2) neneHHSJ IIa. cH'rHan HliTeHCllBHOCTH I'~(x) , coanaBaeMhifi .ronbKo 

?llliHM OIIOpHbiM. 'npenMeTOM, 

·:4>HnbTp, c .rrorvioiubiO KOTOporo ocymecTBns:reTcs:r. orrepauns:r yMHOlK~HHSJ 

!Ia onTH'IeCKlifi ·clirHan f 0 , H3I'OTaBnliBaeTcs:r OllliH pas B ornenbHO~ on·bi..:. 

. Te 'rryTeM rrony'leHHSJ o6bi'lHOfi I'On<;>rpaMMbi C IInOCKHM H!iKnOHHbiM OIIOplibiM, 

rry'!KOM. I1HTeHCHBHOCTb, perucTpHpyeMaSJ ua aTofi ron~rpaMMe, paBHa 

• 1w
0
x · 

2 
10 ( x) = I e + f 0 ( x) I 

IW X 

-l+f 
2

+£* e 0 
- 0 0 (2) 

Docneniiee cnaraeMoe cooTBeTCTByeT BTopu'lHOMY rry'!Ky, uarrpaBn~HHOMY ua 

cranuu B·occrauoB.neHliSJ non yrnoM 

.w ' 
' 0 
- 0=- ---A (3) 

' 2 TT 

' ' ' 

K IIopManu r:onorpaMrvihr, rne A - nnHlia BOnHhi cBeTa, • w 0 .- npo~~pan-

·cTBeHnas:r Hecymas:r '!acToTa ronorpaMMbi, B aToM ·cnaraeMOM coneplli.HTCSJ 

P.esynbT~T YMHOlKeHllSJ aMnnUTYllbl npocBe'IHBaeMOH BOnHbl Ha onTll'I9CKllfi cur

Han f 0 .. 
DpoCTp8HCTB9HHblfi tlJ!inbTp 1 C IIOMOUlb!O KOTOpo~~ ocymeCTBnSJeTCSJ one.;. 

',. 
1 1 --.-;=:---. (4) 

· I f I 2 
. I . {x) 

0 0 . 
t' 
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H3I'OTaBnHBaeTC~.TaK)K9 OllHH pa3 B llPYI'OM 

I'HCTpaUHH curHana HHTeHCHBHOCTH I o (xl 

cneuuanhHOM OllbiTe nyTeM pe

Ha !floTonnacTHHKe, nponnneHHOH 
\''c /7 8/ , '. 

llOoK03!fl!fJHUH9HTa KOHTpaCTHOCTH y = +2, T.e. KaK HeraTHB ' • B 6onh-

IIIHHCt:Be BCTpe'IaiOIIIHXCst cny'Iaen I 0(x) = const • 

Cno*eHHbre BMecTe aTH nna npocTpaHCTBeHHbiX qmnbTpa nencTnyroT KaK 

OllHH KOM?HHHponaHHbiH !flunbTp H o6nanaroT B HanpanneHHH (-0) aMimuTyn-

HhiM l1pOI1yCK8HH9M1 paBHbiM 

f 
0
(x) -lwox 

t(x) 2 e 
I r < x> I 

0 

: (5) 

AMnnuTyna cneTa aa ronorpaMMoif, cHa6*eHHOif TaKHM KOM6HHHponaH-

HbiM ,!fJHnbTpOM1 pasHa 
' 2 iw..x -iw x 

[l+f 0 +frie u+fe 0 ]. 

1rf 
) 

2 2 ·e (x) = I ( x t (x ) = [ r . + r + r * r + r r * 
· 0 A <> A 0 A 

-h'-i:i" f o 2 2 
+ e ~ ( f O +fA + f ~ fA,+ f !lf' *A (6) 

= ... ·+ e 
-i%" f f* 

I r + r [ l +I f-- 1
2 

1 + r ~ I . 
A o o f*o 

3necb Bbll1HC8Hbl SIBHO TOnbKO Te cnaraeMbl9 1 KOTOpbie XapaKT9pH3YIOT 

BOnHy CBeTa Ha CT8llHH BOCCTaHOBneHHst1 pacnpoCTpaHSIIOIIIYIOCSI I10ll yrnOM 

.( ·-8 ) If I1pOCTpaHCTB9HHO paaneneHHYIO OT BCeX H9Bbll1HC8HHbiX cnaraeMbiX 

(+8 H 0) • 
BonHa fA srnnsteTCst TO'IHQif Konneif nonHbi cneTa, coananaeMoif Ha-

. . . . - ! 
6nrona'eMbiM npenMeTOM, H o6paayeT MHIIMoe. uao6pa*eHHe Ha6nronaeMoro 

npenMeTa B npocTpaHCTne. 

BonHa 

f 
foD+ 1~121 

f 0 J7) 

6 

.· .. 

rrpenci-aansreT· co6oif ·:ucKaLKeHh7ID aonHy caeTa, coanana.eM~ 
'. . . ! . . ' . f ;2 . 
MeToM. ITpn aToM II3-aa MHO*IITensr · I ---..!:....I MHHMoe 11 

. fo .. • . ~ . 
HOI'O IlpenMeTa HeCKOnSKO pa3MbiTO II HCK8)K8HOo 3Ta' liCK 

onopHoro npenMeTa · He· rrepeKpbrnaercsr c nonHo:if cneTa 

rrpenM.eTa r A TOnbKO B TOM cny'Ia~. ecnii .onopHbiH npeJJ 

~onoiK.eH nu6o B cTopo~e OT Ha6nro.naeMhiX cnenoB, nu6o H,E 

T.e. He. rrepeKpbiBaeTCSI B npOCTpaHCTne B CaMO:if KaMepe I 

Torna nonHa 

f* f _ ___a__ 
0 

f*o 

B 3THX ycnOBHSIX pacnono)KeHa B CTOpOHe OT HCK8)K8HHOH l 

nonon?.*Hoif T'oli, rne pacnono*eHa nonHa 
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anhiiOM OIIhiTe nyTeM pe

TonnacTHIIKe, nposiBneHHoli 

K neraTHB 17•81• B 6onb-

:x !fJHnbTpa A9f!CTBYIOT KaK 

IBne~liH (-0). aMIInliTYA-

(5) 

[QH TaKHM KOM6HIIHPOBan-

• !CUrf C .-1cu 0x) 
+f~e +f . • 

.. (6) 

KOTOpbie xapa~TepH3YIOT 

rpaiiSI!OIUY!OCSI IIOA yrnoM 

lBhiiiHcannhiX cnaraeMbiX 

CBeTa 1 COSAimaeMOll na-

6pameiiiie na6nroAaeMoro 

(7) 

:·, 

.. npeACTaBnSI~~ :. co6oli ·liCKalliennyro Bonny cBeTa, coSAB:BaeMyiO i:mopiibiM npeA-
. f i2 

MeToM. Opu aToM HS~sa ·MIIOlliHTenSI I ~I MHHMoe nso6pallieiiHe onop-
. fl). . . 

liOI"O npeAMeTa II9CKOnB'KO pa3Mb!TO H liCKallieiio. ~Ta HCKallieliiiaSI BOnlia. OT. 

onopnoro npeAMeTa · ne nepeKphiBaeycSI c .Bonn oil CBeTa oT na6niOAaeMoro . . 
npeAM.eTa f;.. TOnhKO B TOM cny'Iae, ecnn 'onopiibiil: npe!lMeT uennKoM pac-

nonollieii nH6o B cTopoae o.T w:i6nroi:weMhiX cneAOB, nn6o aa AP;fi"!iX rny6n.nax, 

T.e. ne nepeKpbiBaeTcSI B npocTpancTne B caMoli KaMepe c TPeKaMii 'IaCTHU. 

TorAa Bonna 

f* 
f --A-

0 

. (8) 

B 3THX ycnOBHSIX pacrronolliel!a B CTOpOIIe OT HCKallieliiiOll BOnlibl (7) 
1 

IlpOTH-

Bonon?.lliHoii. ~·oil:, I"Ae pacnonolliella Bonna 

Pa6oTa Bbmonuena· B 1968 r. 
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