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FrMTABA I

®YHIAAMEHTAJbHBIE SIBJIEHHA,
JE)XAUIUME B OCHOBE TOJOTrPA®UU

EcTh y Bemeit 1o, 4T0 MBI 32 MPH3PAKH HUX NOYHTAEM:

Toukoii 10g06HO NJIEBC OT MOBEPXHOCTH TEJ OTHEJNASACH,

B BO3ayxe peroT oHH, JleTas BO BCeX HANpaBJeHHAX.

... 3aKJ0YaeT MOBEPXUOCTh NPEIMETOB

MHOKECTBO KPOXOTHBIX TeN, 4TO CHOCOOHH OT MHX OTPH-
BaTheCA

P tounom mnopsake, Bcerga coxpauas ux obauk u dopmy.
Jlyxkpeuntt Kap (94—51). «O npupone Bemefs.

§ 1. O6pas oO6bekra ¥ BO3MOXHOCTH ero BOCTPOHM3BENEHHUSI

CneneojioraM W BpauaM XOPOWIO H3BECTHO, 4TO NpebGhBaHHEe
B a0COJMIOTHOR TEMHOTE B T€YeHHE HOCKOJbKHX CYTOK MOXKET [pH-
BECTH X HeoOpaTtuMoil notepe 3peHusd. M sTo nomstHo — exe-
JIHEBHO, KaXKAVYIO CEKYHAY CBOEH CO3HATENbHOH KH3HH YeJoBeK
BOCHPHHMMAET U OCMLICTHBAET 00paskl BHEIIHEr0 MHpA, KOTOphie
€My JOHOCHT CBET, H MO3TOMY KOHCTPYKIHS [Jaza HPOCTO He
paccunTasa na CKOJAbKO-HHOYAb HPOLO.IKHTENbHOE NpeGhiBaHue
8 TeMHote. Cremenb NPHCOOCOGJIEHNS Y€JOBEKA K CBETY HaleKo
He OrPaHMYMBACTCA YNOMAHYTHIM (DH3HOJOTHYECKHM (hEHOMEHOM.
DaKTHYECKH CaMa KOHCTPYKIUMS Hallero Mo3ra, CHOCO0 HALIero
MBIIIJICHUA, BCE OPERCTaBJCHHA 00 OKpyXKalouiell JefiCTBHTEe/b-
HOCTH MAXOHSTCH B NPSIMOM 3aBHCHMOCTH OT 34KOIIOB, 110 KOTO-
PBIM pacopocTpaHAercd MW B3aHMOICHCTBYET C BEIIECTBOM 3Ta
HeyaoBHMas cyOcranuus.

Ias Toro 4To6H MOYYBCTBOBATL CTCNEHb 3aBHCHMOCTH HALIAX
IpencTaBAenuil OT CBCTa, NpeACTaBHM ceGc Ha MHHYTY MHP,
B KOTOPOM CBeT PaCnpoCTpaydacTCd He N0 NPAMOH, a N0 KaKUM-TO
KPUBLIM TPAEKTOPUAM (HampHMep. MO JHHUAM, H300parKeHHLIM
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NYHKTHPOM Ha puc. 1). O6urartento 3roro Mupa h BCe JHHIH,
coBNajatoline C TpaekropueHl ayueli, nanpumep kpusas AB, 6y-
LYT KasaTbCsl MACAJABHBIMH TPAMBIMH, TOCKOJbKY TPH NPOCMOTPE
«C TOpuUa» Ka¥Kjaaa Takas KpuBas OymeT mOpoenHpoBaThes
B TOYKy. Bmecre ¢ Tem «nacrosuiywo» npamytw, nanpumep AC,
HaGmoparens h couter Kpusoi. C H3MeHEHHEM TeOMEeTpIH H3Me-
HATCS M 3aKOHBI MEXaHHKH: TeJa, Ha KOTOpble He HeHCTBYIOT HH-
KaKne CHJbl, OYAYT ABHFATHCH MO 3aMbICJAOBATHIM TPACKTOPHAM.
Hckasarca coorsercTBeHHo M GopMbl npeameros. Takum opa-
30M, AOTYCTHB HeGOMBIIOe H3MEHEHHEe 3aKOHOB paclpoCTpaHeHHs
CBeTa, Mbl MOJYYHM MHp, HaNOJHEHHBIH uypesBhbuafino Heecrect-
BEHHbIMH MCKAXKEHHBIMH 06pa3aMi.

Onnako, Kpome CBeTa, B CO3JaHHM o6pa3a yyacTBYWT I.a3
M MO3[, H TNO3TOMY FUNOTETHUECKHH MHp MOKAaXKeTcd HCKaXKeH-
IIbIM, TO-BHOIHMOMY, TOJbKO HaM -— CYLLeCTBAM, MO3[ KOTOpPHIX
B TeUeHHe MHJAJMOHOB JIeT npHcrnocabanBajics K CBeTy, pacnpo-
cTpaHsawoweMycs no Kpusofi. MckoHHble ofuraTesnl Takoro Mupa
BpAf JH O6yAyT HCOBLITHBATL KaKHe-nH60 Heyno6CTBA: HX MO3T
aBTOMATHYECKH yuTeT Bce 0COGEHHOCTH pacmpoCTpaHEHHd CBeTa
M TOCTpoHT 06pasn HabJlofaeMblX OpeaMeTOB, He MeHee yao6-
Hple /IS aHaqau3a, yem o6pasbl, KOTOPHIMH ONEpHpYeT Hall MO3T.
B03MOXKHOCTH MO3ra B 3TOM HalpaBJeHHH AOCTATOUHO FPKO Xa-
pPaKTepH3yeT SKCNEePHMEHT ¢ OYKAMH, HepeBOpauNBaOIHMH H306-
paxenne (1, 2). Henoseky, BOepBHe HaAeBLIEMY 3TH OUYKI, MHp
KaXKeTCsl MepeBEepHYTBHIM, H OH MOJHOCTBIO TepsieT OpHEeHTAUHIO
B npocTpaHcTe. OfHAKO IIPH MOCTOSIHHOM HOLIEHHH TAaKHX OUKOB
MO3T yepe3 HeCKOJbKO JHel ofyuaerTcs yuHTHIBATHL OCOG@HHOCTH
JKH3HH B I1epeBepHyTOM MHpPe 4 BOCOPHUATHE CHOBA HOPMAJiH-
syercd. Her CoOMHeHHs, uTO MOKOJEHHS KHUBHX CYLIECTB B MOpO-
mecce 3BOJIOHHH MOFYT YCHEWHO NPHCHOCOBHTHLCT M K Hecpas-
HeHHO GoJsiee CYLIECTBEHHBIM ONTHUECKHM HCKaKEHUSM OKpY-
KaIIero nNpocTpaHuCTBa.

3aBHCHMOCTb HALIEFO MBHILIJICHHSI OT 3aKOHOB CBETOBOTO 10J14
HACTOJILKO MOJHA H BceoGBEMJIONIA, UTO OHA CTaJad COBEpPUIEHHO
HeomyTuMol. B Hawed noBCefHEBHON KH3HH MBbl IIHKOra He
LenaeM pas/HyHil MeX1y npeIMeToM H ero o6pasoM H NMpeacras-
JsieM OOCHe[IHHH B BHIe HEKOero cJjelkKa npeiMera, crnocofHOro
OTHEJSATbCS OT OpurHHana., Hau6osae o6pasHo 3Ty KOHUENUHIO
npeAcCTaBUA puUMCcKHEA 103T-duaocod Jlykpeunit Kap B mosme
«O mupupone Beuieii», OTPHIBKM H3 KOTOpOH OBIIH TpPUBELEHH!
B 2nHrpade.

duspueckne 1poUECCH,  CONPOBOXKIAILIHE  PETUCTPAUHIO
o6pasa, AeHCTBHTEABHO HECYT CBEJEHHS O CTPYKType NpPeAMeTOB,
O7IHAKO KOMH{l NpeAMeToB B OOHYHOM CMBICAE 3TOT0 CA0BA TpH
3ToM He of6pasyercda. Bce 3TH mpomecchl MOXHO TNPEACTABUTH
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Puc. 1. K 3aBucuMoCTH NMpeicTaBiIeHMii Uen0BeKa 06 OKpYKalomleM ero Mipe
OT 34KOHOB, 1O KOTODHIM pAacnpocTpausercs cBer. B runmorertmueckom miipe,
re CBET PACNpOCTPAHALTCK MO KPHBHIM TPAGKTOPHAM (HA DHUCYHKE OHH H300-
paKeHB NYHKTHPOM), BCe KPIBHIC JHHIH, COBNAAAIONIHe C TAKIMH TPAEKTO-
pusmH (Hanpumep, kpuas AB), Gynyr xasatbes Habmopateaqo A NpAMBIMIL
MOCKOABKY TIPH TNPOCMOTPC € TOPUA 3TH KPHBHE OYAYyT HPOEHHPOBATHCs
B onny Touky. Bmecre ¢ tem nacrosmyioo xpusyro AC wmabmopatens A couter
KpuBOil. OfnaKO MCKOBHHE OOMTATENHM TAKOrO rHIOTETHYCCKOTO MHpA BpAJ Ji
GynyT MCUHITBIBATH KakHe-mibo HeynoGCTBA: HX MO3T B TPOLECCE 3BOJIONHII
HaydHTCA aBTOMATHUECKH YYIITBIBATHL OCOOHHOCTH 34KOHOB pPAaclpOCTpaHEHIls
CBeTa TOTO MHMPA, B KOTOPOM OHH 3KHBYT, W TOCTPOHT OGpA3LH INpEMeTOn,
lie menee ynoGHble A/ aHAJH33, UeM T€, KOTOPHIMH ONEpPHPYeT HAII MOAT



B BHe ' LENOYKH HOCAENOBATENbHBX COGBITHH, B KaXIOM H3
3BeHbeB KOTOPO#l HHGOPMAUHMSA O TmpeaMeTe 3alindpoBaHa CBOHM
cyry6o cneunduyeckum crnocobom  (puc. 2). Ha mnpenmere
06pasy COOTBETCTBYIOT ONpejie/eHHbIe Koebalnsa aTOMOB U 3JICK-
tponos Q1, Qz, Qs, ..., B TPOCTPAHCTBE MEKIY PEAMETOM H ria-
30M — CBETOBOE HOJe C OMpeAeNaeHION CTPYKTYypoid — BoaHn Wi,
W, Wi, ..., Ha ceTyaTKe TIJa3a — OnpefelienHas Koudurypamus
B036YsKIEHHBIX PELenTOpOB CBETA 7y, f2, I3, ..., B KOpe roJIOBHOTO
MO3ra — HeKoTopasi CHCTeMa BO3OYXKAEHHHX HEHpPOHOB ni, A,
N5, ... Y Hurge, 3a HCKJIIOUCHHEM CETUATKH [V1asd, HHYCIO BHEIUHC
MOX0Kero Ha npegMeT Mbl He HaOmwonaeMm. Ha ceryartke JiMil3a
XPYCTAJMMKA AeACTBHTENbII0 (POPMHPYET CBCT B 31HaKOMbIC Had
o6passl npejMera, OfHAKO 3TO, COOCTBEHHO, HH O 4YE€M He roBo-
PHT — BeAb MO3T TNpUCHOCOOMACA paCnosHaBaTb NPeAMCTD,
HMeHHO aHaJM3HPYs CBETOBOH PHCYHOK 1ia CeT4aTKe, Il MO3TOMY
He3aBHCHMO OT TOro, KakoBO Obl HH OBLIO HCTHHHOE COOTHOLIE-
HH€ 3TOrO PHCYHKa C IIPeAMeTOM, 3TOT PHCYHOK BCerga noJKel
Ka3aTbCs HaM MOXOXKHM HA OpHUTHHAJ. ,
BosBpamasce K uenouyke COBLITHA, B pe3yabTaTe KOTOPOfi
o6pa3 mpeaMeTa mepenacTCd ualleMy BOCHPHSTHIO, CJIEAYCT OT-
MeTHTb PfJ| ee BeCbMa BaKHLIX ucoGeHnocTeil. Bo-nepsHiX, ouc-
BHAHO, YTO TPOLECCH, CONpoBOKAAIOUWIHEe mepenayy obpasa,
eCTeCTBEHHO JeJTCA Ha JiBa CyuieCTBEHHO pasJuylnLlX Kiaacca:
06beKTHBHBle— (PH3HYECKHE, KOTOPLIC CYLICCTBYIOT BIIC I1AIICIO
CO3HAHUA, N CyOBeKTHBHBHE — (QH3HONOTHYECKHE, [IPOTEKAIONIHE
B opranusme yeaoseka. K o6beKTUBHBIM mponeccaM Clepyer OT-
HeCTH ABJICHHS, NPOUCXOAALLNEe HA MpeAMere W B CBETOBOM HOJC,
KOTOpOe BO3HHMKAeT B MNpPOCTPAHCTBC, OKPYKAIOLICM TpeaMer.
K Cy0'beKTHBHBIM TpPOLECCAM MOXKIIO OTHECTH Te, KOTOpble 11po-
TeKaIOT Ha CeTYaTKe r/asa H jgajlee B Kope TOJOBHOFO MO3ra.

CyuiecTBeHHON 0COBEIIIOCTHIO YAOMAHYTON LENOYKH SBJASCTCS
TaKXKe H TO, 4TO KaXkj0e ee MNOCJeAYIOLICe 3BEHO NPOMYCKACT
MHOOPMALHH MeHbIle, YeM MPeAbLAYIICe: MaKCHMyM HubopMa-
WHH O mpejMeTe, eCTeCTBEHIO, COJACPKHT CAM NpPEAMET, CBEeTOBOE
noje, Cerdyarka rJasa u KOpa FOJOBHOIO MO3Ta MpeacTaBsior
co60I0 CTYNMeHH NOCAeI0BATCABIONO YMCULIICHHS TCPBOIIAUAD,-
HOH HH(pOPpMALHK O TIpeaMeTe.

Y, nakomel, paccMaTpuBasi UEnoyKy, no KOTOpoil mepesaercs
Hapopmaunsa 06 obpase, HCTPY/AHO NONATH, YTO caM NOCIEL0Ba-
TeJAbULIH Xapakrep mepeaaun obpaza OT mpeAMeTa uyepes CBeTo-
BOE MoJie U jaJjee B ra3 U MO3L JONYCKAeT BO3MOKHOCTB CO3/a-
HHsl 06pasa o6bekTa GC3 yyacTHs CaMoro O6beKTa —— /ISl 3TOro
AOCTATOYHO BOCCO31ATh B OJIHOM H3 3BEHLEB YHNOMAHYTOH Ilenil
CHIHaJIbi, aHANOTHYHBIE TeM, KOTOpble CO3[4aeT IIPCAMer.
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Nas usBiaeuennst HHQOPMAUHH o nIpeaMere, 3aKMOYECHHOMN
B COOTBeTCTBYIOIlEM eMmMy ofpase, HeoOXOAHMO ONpejgeleHHoe
spemsi. OueBHano, 4To uyeMm OOJAbIUHA 0ObeM HHPOPMAUHH Mbi
XOTHM NOJYYATh TaKHM NyTeM, Tem 6oJjbliee BpeMst HeEOGXOAHMO
IS u3ydyeHHs ofpasa H, COOTBETCTBEHHO, TeM Goubllee BpeMms
10T 06pa3 HNOJIKEeH YyaepXHuBarTbcss B namaATH. OpHako Mmexa-
IH3Mbl 3pUTEABHON DaMATH MO3ra HMEWT CBOHM eCTeCTBEHHBIE
npejesbl, H MO3TOMY HeyIHBHTENBHO, YTO Y2Ke Ha HepBHX 3Tanax
TpanchopmMalny B pazyMHOe CYLLECTBO YeJOBEK CTasl MpeAnpH-
HAMAaTb TOMNbITKH CO3XAHHA CHCTEMbl NAMATH [/ HOJTOBPEMEH-
HOro xpanesust o6pasos.

Boo6uwe rosopsi, B nampasienns 3anoMusanus ofpasa cy-
LWECTBYeT  MHOJKECTBO  BO3MOJKHOCTEH — CHTHAJbLI  HCTHHHOTO
00'beKTa MOKHO 3aMEHUTb HAEHTHUHHIMH CHTHAJaMH COOTBETCT-
BYIOLIETO MMHTATOpa MPAaKTHYECKH B JM06OM H3 3BEHbEB YNOMS-
HYTOH LENH TMPOLECCOB, MO KOTOPOH pacnpoCTpaHsercss uHpop-
mauusa o6 obpase. Ilpn 3TOM, COOTBETCTBEHHO TOMY, B KaKOM H3
3BeHbEB — OOBEKTHBHOM HJAH CYGBEKTHBHOM — MPOHCXOLHT Ta-
Kasd sameHa, MEeTOAbl Co3fnanHus obpasa o6beKTAa MOXKHO TaKkKe
NOAPAasje/nTh Ha O6beKTHBHbIE H CYGBEKTHBHbBIE. JpeBune qoxu
Hayaay PasBHBAThb TEXHHKY 3aNOMHHAHHS 06pasoB Cpasy mo
060NM TepeyHC/IeHHbIM HANP aBJICHHAM.

HauGonee oueBnanblii u Han6oaee BceoGbeMAOWHI CHOCO6
BOCCO3anns o6pasa o6beKTa 3aKIIOYAETCA B 3aMEHEe HCXOAHOrO
o6beKTa €ro JBOHHMKOM — 110 3TOMy NyTH NOWIO pasBHTHE
CKYJIBITYPH. ITOT CHOCOG HECOMHEHHO OOGBEeKTHBEH, TaK KaK
B aHHOM ClyYyae HMHTHPYETCS 0GBeKTHBHHIH TPOLECC OKPYIKalo-
LEro MHPa H HWIM03HA 00beKTa BOCHPOH3BOAHTCS HE3aBHCHMO
OT yCTPOHCTBA 3PHTEJLHONO anmapaTa Habmoaatens. I10CKObKY
B 3TOM Ciyyae peub HAeT 00 HMHTAIMH NEPBOrO, caMoro HHGOp-
MaTHBHOTO 3BeHa LenH. Mo KOTOPOH pacnpocTpansiercss o6pas,
TO OYEBHAHO TaKXe, YTO C TPHHUHNHANLHOM TOUKHM 3PEHHS
CKYJAbOTYPa SBJSETCA METOAOM, CHOCOGHBIM CO31aTh HauGosee
COBEPLICHHYIO HMIO3MI0 06beKTa. OQHAKO A/t BOCTPOH3BELCHHS
Kaxaoro 6uTa nHGOPMALHK HEOGXONMNMO 3aTPaTHTD onpejaeseH-
HbI€ yCH/Iud, W MO3TOMY CKYJbOTYpa NO CaMOH CBOeH CYTH sB-
JASETCST OMHOBPEMEHHO HaHGO/Iee TPYLOEMKHM H CJIOMKHBIM CHOCO-
GoM perucrpauun o6paszos. Kaxanii mar pPasBHTHSA Tako# Tex-
HAKH JOMKEH 1aBATLCS C GONBIIHEM TPYAOM, H HeT HHYEFO YAHBH-
TeILHOFO B TOM, YTO 3a JAECATKH THICAY JIeT PA3BHTHS LUBHJIN3A-
UAH TeXHHKA CO3J1aHHA CKYJIBLOTYPHBIX 06pa3oB (aKTHUECKH He
H3MEHHIACh, Mbl 0 CErO BpEMEHH He 3HaeM YCTPOHCTB, CrOCOG-
HHX 1[OA06HO (oToanmapaTy perHcTpupoBaTL M BOCCO31aBaTh
CKYIBNTYPHbIE 06pasbl Ge3 y4acTHs YejloBeKa.



H3o6pamxennus Ha CTeHAX lelep, NeTporaudsl Ha ckajiax Ka-
pejHM M MHOTHe JApyrHe 1OAOOHBIE HAXOAKH CBHIETeNbCTBYIOT
O TOM, YTO JMAECATKH ThICAY JeT TOMY Hasaj Hally [HajekHe
NpeiKu NPefJOXHJN H APYTOoHl Fopasio MeHee OY4eBHAHBIH CHO-
co6 perucTpallin 00pas3oB, KOTOPLIE TMO3BOJACT OTOGpaxKath
TpeXMepHOe NPOCTPAaHCTBO Ha ABYMEpPHOW mnoBepxdoctu. Ku-
BOOMCb, a 3aTeM u ororpadus 3aBepilMAH JHHHUIO PaA3BUTHS
3TOro crnocofa, He MeHfs ero HAeHHYIO OCHOBY HO CYILECTBY.

Hecmorps Ha cBOI0O KaxKyMYIOCS NPOCTOTY, MEXaHH3M CO37a-
HUSl WIJI03HH C NMOMOLIBIO TJIOCKOA KAPTHHKH AOCTATGUHO CJIO-
xeH. Ha caMom pene, ecan oTBreubCst OT HMpejB3siTHIX NpeACTaB-
JIeHHH H TOYTH BPOXKACHHOH NPUBBIYKM Y3HAaBaTh MPeiAMETsl 1o
HX IJIOCKHM H300paxKeHHsIM, BO3HHKAaeT eCTeCTBEHHBI# BOMpoC,
KaKHe 3JIeMEeHTHl IIpeiMeTa BOCHPOM3BOAMT XYIOMHHK Ha Kap-
THHE H 4TO, COGCTBEHHO, OOLIEr0 HMeeTcs y MajeHbKOH HIOCKOH
¢dororpaduu U 60bLIOr0 OGBEMHOTO MpeAMeTa, KOTOPHI Ha Hel
H300paxeH.

Hna toro, yTo6bl OTBETHTb HA 3TH BONPOCH, BCHOMHHM CHa-
yaja OOHyI0 CXeMy 3pHTeJbHOTO anmapara yejaoseka. [J1as, Kax
H3BECTHO, COCTOMT M3 XPYyCTannKa, KOTOPbIH NpOeuupyer B IJo-
CKOCTb CeTYyaTKH CBeTOBHle H300paKeHHs npeaMeToB. B nijo-
CKOCTH CeTYaTKH pacmnonaraercs Ha6op CBETOBHX peuenTopos —
najoyek H KoJaGOYeK, KOTOpble PErHCTPHPYIOT pacnpepeseHue
HHTCHCHBHOCTH CBETa B CO31aHHOM XPYCTAJHKOM H306parKeHHH.
Ananus n306paxKeHusl OCYIIECTBASETCS B HEPBHBIX LENsX CaMOi
CeTyaTKH M jajiee B 3PHTeNbHBIX OTAeNax Mosra. Xpycranauk,
B0OG1IIe TOBOPSA, POPMHPYET TpexMepHble ONMTHYECKHE H306paKe-
HHUsL OOBEKTOB, OfHAKO CeTYaTKa B CHJY CBOel ABYMepHOIl CTPYK-
Typol PETHCTPHpPYET pacnpejeseHHe HHTEHCHBHOCTH CBeTa TOJBKO
B IIOCKOCTH, Tje HaxOAATCA NAJOYKH H KOJAGOUKH, MOITOMY
B KaXblll JaHHBIH MOMEHT Mbl BHIMM OTHYETJHBO H PE3KO Mpe-
METBl, HaXOAfuHeca TOJBKO B OAHOH KaKOH-TO MJIOCKOCTH mpo-
crpatcra. Jlast Toro uto6bl cOKycHpoBaThb ra3 Ha JAPyrue
[OCKOCTH IPOCTPAHCTBA, HEOOXOAMMO H3MEHHTb aKKOMOAALHIO,
T. €. U3MEHHTb OITHYECKYIO CHNY AMH3B XpycTasuka. Paspemaio-
mias CHOCOGHOCTb IMlasa TakiKe BeChMa OrpaHHuena -— B JydlieM
Clydae ¢ pacCTOAHHSA OKOJNO MeTpa Mbl CHOCOGHBI YBHAETH Mpejl-
METbl pa3MepoM He MeHbllle MHAAMMeTpa. M, Hakoden, oTMeTHM,
4TO [J1a3 COBCEM He PeTHCTPHPYET TaKyl0 BaMHYH XapaKTepH-
CTHKY CBETOBOTO IOJIS, KaK (asa ero kKoneGauuil, OrpaHHUHBasICh
TOJNDBKO PETHCTpanHefl HHTEHCHBHOCTH.

Takum o6pasoM, B cuay caMoro YCTPOACTBA Trj1a3 mpeHe6pe-
raeT MHOTHM W3 TOH HHpOpMauuu O mpeaMeTax, KOTOPYIO eMy
npepocrabasger cser. OueBHINO, YTO B 3THX YCJOBHSIX, 3a1aya
BOCApousBejenust 00pasa, Kaxmylerocs udesoBeky (HMEHHO TOJb-
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Puc. 2. Ilenouka coBwuiTuil, cONpOBIKAAOUWNX MofABJIeHHe ofpasa unabaiojae-
Moro ofmexkra — martpeutky O. Ha npepmere o6pasy o6bekra COOTBETCTBYET
onpejeleHHas KoHQUIypauus KoaeGMIOmMHMXCT aTOMOB H 3JeKTpoHos @), Qs
Qs, ..., B mpocTpascrBe Mexay o6bhekToM H HabaoaareneM — OmpejelenHas
CTPyKTypa cBeroBoro moJss: Boaubi Wy, Wi, Wi .. Ha ceruatke rmasza o6pasy
COOTBETCTBYET ONpene/eHHAss KOHGMHIYpauHs PEuenTopoB CBETa Iy, rg, I3, ...
B MO3TYy 4YeJIOBeKa — ONpeje/leHHas KOHPHrypauus Bo30YXKIEUHbIX HEfpoHOB
ny, ng, ns... Ilaa Boccozpauus 0o6pasa ROCTATOYHO BOCIPOH3BECTH COOTBETCT-
BYIOIIHE eMy npoueccrfr B OJHOM H3 3BE€HbEB PACCMOTPEHHON uENOUKH. B 3aBu-
CIIMOCTH OT TOTO, rjie BOCNPOU3BOAATCH 3TH [POLECCHl — BO BHEUIHEM MHpe
WJHT B ODPramiidme uejoBeKa — METOAbI BOCCO3AaHHs 00paza MOXKIIO DasfieiuTh
na o0LEKTHBHBIE H CYGBeKTUBHBIE



KO uevioBeKY!) NOXOXKHM Ha OPUTHHAMN, CylieCTBeHHO ynpo-
maercd. HerpyaHo noHsTh, 4TO AJIst CO3AAHMS TAKOH HILIIO3INH
HEeT HeOOXOAMMOCTH BOCTIPOM3BOAHTBL BCIO HH(OPMAUMIO o mpern-
MeTe, 3aKJHOYeHHYI0 B OKDYXKaIOWleM €r0 CBETOBOM IIOJIE, — JO-
CTaTOYHO BOCIIPOU3BECTH TOJBKO Ty, OTHOCHTEIBHO MaJyl0 4acTb
3TOH HudopMaunH, KOTOPYO perucTpupyer rias. Curyaunns
B JaHHOM CJ/ydae COBepLIeHHO aHaJOrHYyHa TOH, KOTOpPAas BO3HII-
KaeT, HanpuMep, Npu co3nanuu umuraTopos CoJHua, npenHasiia-
YEHHBIX Aasi (POTOITEKTPUUECKHX ONMMHYecKHX npubopos. Ecun
TaKOH npHOOp pearupyer TOAbKO Ha BHAHMBIH CBET, TO XOpOIUHMil
KOHCTPYKTOP HHMKOTAa He mOTpefyeT, yTOGBl COOTBETCTBYIOILHII
HMHTaTOP BOCHPOM3BORHA H3jiyyeHne ConHna TaKke u B HHPpa-
KpacHOM JHana3oHe CHeKTpa.

[IpensoxkenHasg nammmy pagekumn npeaKadMI Hjaes MJIOCKOH
KapTHHKU COBCTBENNO U SIBJSETCS PelleHHEM 3aKaud CO3AaHus
Hanbojiee MPOCTOTO N0 YCTPOMCTBY HMHTATOPA, CHOCOOHONO BOC-
co3xasarh 06pa3 upenMera B I71a3y ueloBeka. Pasymeercs, 310
OTKpBHITHE OblIO CYry60 SKCMEepHMEHTANbHBIM. JKCHePHMEeHTalb-
HBIl XapaKkTep HOCHAA H BeA HadbHefillas paGoTa XyLOXKHHKOB
MO COBEPUICHCTBOBAHHIO TEXHHKH KMBONHCH. B pesyubrate pas-
BUTHA 3TOH TeXHHKH ObliM (AKTHYeCKH HaflieHbl 3aKOHBl [10-
CTPOeHHs H306paxKeHUul NPEMETOB Ha ceTyaTKe Ij1asa. Caenyer
OTMETHTb, 4TO HEKOTOPhIC XYAOKHNKH HCKaXKaJH 3TH u306paKe-
UAsS TaK, YyTOObl Y4eCTb TaKkkKe H Te MONPABKH, KOTOPbE BHOCHT
MO3T, HanpuMep, HENPONOPUHOHANBHO YBEJAHYHBAJIH [ajeKie
IIperMeTHl.

[anbHefilINM 3TanoOM PasBHTHS TeXHHKH NOJMYYEeHHS MIOCKHX
KaPTHHOK siBuiach (otorpadus. Mexauusm cosnamus HIMIO3H
o0bekTa ¢ moMmombio ero Qortorpadun amanorhyeH MEeXaHH3MY
CO3xaHMs WIMIO3HH € NOMOLIbIO KAPTHHBL, CO34AHHOM XYIOMKHH-
KoM* Qorcrpadus Taxke BOCIPOH3BOAMT Ha ceTyaTKe MI1asa To
pacupeneneHne HHTEHCHBHOCTH, KOTOPOE CO3XA€T TaM O beKT-
opuruHai. EcCTecTBeHHO, BO3HMKaeT BONPOC, KaKMM o6pazom
06beKTHBHEIE (H3HUECKHE MpOLecchl, MPOTEKaIonHe NPy mogayye-
HHH POTOrpaQuM, MOFYT NPHBECTH K CO3AAHHIO TAKOLO HMMTA-
TOPa, KOTOPHll CYIECTBEHHO VUHTLIBACT OCOGEHHOCTH YesoBeye-
CKOro 3peHust. OTBeT Ha 3TOT BONPOC BecbMa npoct: ¢ororpadu-
decKas KaMepa, ¢ TMOMOILBLIO KOTOPO#l MNosayyaior tdororpatnn,
nogoGHa MO CBOEMY YCTPOHCTBY YeJ0BEYECKOMY Tj1a3y, pob
XpyCTa/lnKa B 3TOM clyyae HTpaeT OGbeKTHB, POJb CETYATKH Bhi-
nonusier Gpororpaduyeckas mIACTHHKA. OquI/IILHO,Nl{TO_I/Iﬂ,eHTI/I‘-I-
HOCTh KOHCTPYKUHMH HPesnoaaraet uIeHTHYHOCTb PE3YNBTATOR
perncTpaunn, 1. e. Qororpaduyeckas kamepa perucTpupyer

HMEHIIO Ty 4acTb HHPOPMAUHH 06 0GBEKTe, KOTOPYIO BOCIIPHHH-
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maer rnas. MMenso B cuay 370 NpHYKMHE, a HE B pesyJbTare
«cxoicTBa» ororpadusi Kakercsi HaM IOXO0XeH Ha OOBEKT.

[lockouapky ¢ororpadus 1o CymiecTBY MUMHTHPYeT IIPOLECCHl,
npoTexarolMe B OpraHu3Me 4eJIoBeKa, OHa, KaK H XKHBOIACDH, He-
COMHEHHO, OTHOCHTCH K paspany cyObeKTHBHHIX MeToaos, s
TOro 4yrobsl MOYYyBCTBOBATHL MYOHHY TOH mpornacTd, Koropas pas-
pejiger CyObeKTHBHble MeToghl d  OOBEKTHBHGLIC, NpegcTaBHM
cebe Ha MHHYTY, YIO HallN [IPOH3BEAEHHS HCKYCCTBa IONAJH
B PyKH HHOMJAHETHHX CYLUICCTB, 3PHTE/]bHDLIH anmapar KOTOPHIX
NPHIIHOHAJBHO OTJIHYACTCA TO CBOEMY YCTPOHCTBY OT 3PHTEb-
HOrO apiiapata denoseka. IlpexctaBuM, HalnpuMmep, 4TO OHH «BH-
JAAT»> TPH [IOMOLIM CBETOJIOKATOpa, H3Mepslolero popmMy o6beK-
108 1o ray6uHe., OueBnaHO, UTO [ TaKHX CYILOCTB lIEAeBPBl
nalllefi XKHUBOUUCH OKAXKYTCSL COBEPIIEHHO HelIOHATHBIMH, H OHI
noJTo 6yAyT PasMbIULIATD O HA3HAYCHHH 3aKMIOYECHHHIX B paMki
NJIOCKHX JHCTOB X0JCTa. BMecre ¢ TeM CKYJabnTypy — O06bEKTUB-
Hblil METOJ — 3TH CyU[eCTBA BOCHPHMYT CpPasy H CMOryT COCTa-
BHTh TO Hefl npaBHIbHOe CyXK/JEHHEe 0 BHeIUHeM BHje 4YeJOBeKa
(puc. 3).

O6uiuHas ¢ororpadus Bce ke BeCbMa HECOBEPLICHHBIH HMH-
1aTOp OOBEKTA, €€ HEeCOBEPUICHCTBO OUEBHUAHO [axe MAsi TOTO
3PUTCJABHOrO annapata, gJsi KOTOPOTO OHa MpeaHasHauena: jo-
CTAaTOYHO M3MEHHTb TOYKY HabJIOAEHHS MJAH aKKOMOJAIHUIO I14a34,
¥ Mbl ybexpaeMcs, YTo nepeq HaMH He caM OOBeKT, a Kakasi-To
ero MPOeKIHA HA MJIOCKOCTb. BMecre ¢ TeM MOMKHO NMpejpCTaBHThL
cefe TaKywm MJOCKYIO 3anHch o0beKkTa, KoTopas GygeT MMHTHPO-
BaTb ero NPaBHJBHLI CBETOBOIl 06pa3 BHe 3aBHCHMOCTH OT BOC-
IPHHHUMAIONIETO annapara ¥ O6yaeT KasaTbCs COBEPLIEHHO HeOT-
JIMYUMOH OT OpHFHIA/la TIPH JIOOOM METOne BOCUPHATHH 3TOrO
CBETOBOIO o6pasa.

Ha cavom nesne, ecan BCIOMHHTB, yTo BeA HHOpMauus 06
ofpase, KOTOPYIO MEPEHOCHUT CBeT, 3aK/4yena B 0COOCHHOCTAX
CTPOEHHsI CBETOBOTO MOJfA, TO BO3HHKAET EeCTECTBEHHAH MbICAb:
ecan OBl ynaaoch 3amHCaTh, a 3aTeM BOCOPOHZBECTH 3TO«NOJAE CO
BCCMH ero nogpoO6HOCTAMH, TO rJ1a3 HIH Ji06oe gpyroe ycTpoii-
CTBO He CMOFPJH OBl OTJAHYHTB TaKOe BOCCTAHOBJEHHOE HOJEe OT
HCTHHHOT'O MOJIsi CBeTa, PACCEAHHOrO MPCIMETOM, W 3aPErHCTPH-
poBann 6ul nosiBeHHe 00pasa, CO3TAIOIIEr0 MOMHYIO HJIIO3HIO
AEACTBHTEJNBHOCTH OpHrHHana. DBosee mompo6uo mexaHuam
Co3nanns TakOH HIMO3HH M CBA3aHHBIE ¢ 3THM 3(¢beKTh nosc-
usiiores Ha puc. 4.

Ha pnc. 4,a nso6paxen npotecc HenocpencTBEHIIOrO HaBJ10-
AcHHus o0bekTa — Marpewlkn O. Pernctpupyembiil 06bekT BechbMa
CjloXKen — Marpemwika ofbeMuas, oHa YacTHUHO 3aKpbIBAE€T BTO-
poit 0GbexT, MeTaY, B NpaBoil pyke MaTPemwlKd HaXO/UTCs npej-
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Met 60 chellupUUeCKUM CTPOEHHEM NOBePXHOCTH — MeTanauye-
ckuii camosap. Ilone cBera, orpaxenHoro Marpelikol, Meraol
H caMOBapoM, H300paXKeHO B BHIE H3BHIHCTHIX JHHHH — BOJH
Wi, Wi, Wi, mpu 31OM npeamosiaraercsi, 4To H3BHJAHHBI 0TOGpa-
KawoT 0co6EHHOCTH CTPOEHHs 3Toro noJasa. Perucrpanus csero-
BOro nojsi o6beKTa ocyllecTBiasercss HabJonarteseM A M HEKOTO-
PbIM THOOTETHYECKHM OOBEKTHBHBIM npuGOpOM — 30HIOM Z,
NpHeMHOe YCTPOHCTBO KOTOPOTO CKaHHPYET HEKOTOPYI0 MOoBepX-
HocTb P mno 3ursarooGpasHoil Jinduu [, usMepsas 3HaueHHs MOVIS
Ha YNOMAHYTOH NoBepxHocTH. ITokaszaHust 30Hja 3amUCHIBAIOTCS
B GJoke namsitu M.

3Has 3aKOHBI pacmpocTpaHeHHst CBETOBOrO NOJfA, MO MOKa3a-
HHAM 30HAa MOXKHO BBIYHCNHTbL ONpegeJeHHble mapaMerphl npej-
Mera. Habmoaarteab A TakXKe perucTpupyer CBETOBOE MOJE, H €ro
MO3r TOXKE NpPOM3BOAMT KakHe-To omepanud. OpHako MO3r ro-
pasao Gosee CoBeplIEHHBIH anmapar, yeM awo6oe CYETHOE YCTPOi-
CTBO, OH He JOKJaAblBAe€T CBOEMY XO35IMHY O BCEX MPOMEXYTOY-
HBIX JEeHCTBHAX, a NpeACTaBJsieT pe3yabTaThl B MPOCTOHl W Ha-
rasanoi gopme. Habaogatenb npocTo «BUAHT» NPEAMET, NPHYEM
TaK, YTO MOJHOCTBIO y6erkjpaercs B nefiCTBHTENBHOCTH €ro NpH-
CYTCTBHSL.

PaccMorpuMm noapo6iiee, uem e onpexensiercs «3(bexrT
npucyrerBusi». Co6CTBEHIO TOBOPsl, 3TO HECKOABKO 3({peKTos.
Opui M3 caMbIX  BOEYATASIOLIUX — «3b(PEKT OIS ABIBAHUAY,
KOrxa Habmogarenb HaxXCLUTCs B TOuKe A (puc. 4,4a), oH BH-
AHT TOMBKO Marpellky W CaMoBap. MeTiy OH He BHAMT: oHa
3akpeiTa Marpewkod. [lmt toro yro6bl yBUAETH MeTay, HabJiio-
AaTeJI0 JOCTATOUHO NMEPeMecTUTbCA M3 TOYKH A M «3arJsiHyTb»
3a Marpeliky. Mexanusm 3arnfinbiBaHus  A0CTAaTOYHO HPOCT:
CTPYKTypPa CBRTOBHIX MOJEH B PasHbIX TOYKAX HECKOJAbKO pas-
anyna. OueBHHO, YTO PASNHYHBIM CBETOBBIM MOMAAM GYAYT COOT-
BETCTBOBATb HECKOJIBKO pasjinydpie 06pasnl (B JaHHOM cayyae
¢ MeTJioH u 6e3 Hee).

AnaNoruuHbi Mexannsm obycaoBanBaer n 3¢ ekt crepeo-
CKOMHYECKOTO BHIEHHS, CO3Jaiouide BreyatTJelne o6beMHOCTH
BOCHpHHUMaeMoH cuenbl. Korga nabmopxareap cMOTpuT Ha mpes-
MeT 06OHMH IJa3aMH OZHOBPEMENHO, TO B ABYX PasHHIX TOUKAX
OH PEerHCTPpHPYET Ppas3iiMyHble CBETOBbIE MOJS U COOTBETCTBEHHO
BHAHT HECKOJILKO pasanuHble n3obpaxenus. Mosr perucrpupyer
STH pasJuyust W M3BJNEKaeT M3 HUX HHQPOPMAUHUIO O PaCCTOSHHHU
IO TIPEeIMETOB.

Y, naxonen, oco6yio xKuBOCTb Ha6J01aeMoil cueHe npujgaer
TaK HasblBaeMasa urpa 6aukos. B ciyuae, nzo6paxcennoM na pH-
CyHKe, OHa GYNeT BHPaXKaTbCs B TOM, YTO GJMKH cBeTa Ha GJe-
12

¢
Puc. 3. K pa3nﬂqf«no 00beKTHBHHIX H CYyOBbeKTHBHBIX METONOB BOCCO3JaHHsA
mimosnn o6bekta. Muommamersoe cymectBo A, cnaGkeHHOe BMECTO rJas
CBETONOKATOPOM d, u3MepswomuM Gopmy 0OBEKTOB 1o rayOuHe, He MOXeT
[IOHATb HA3HAyeHHS 3EeMHbIX UICICBPOB JHBOMHCH — B JAHHOM cJyyae xap-
THHB B, — MOCKOJBKY KUBOIHCh — 3T0 (yGbeKTHBHBI MeTOX, DACCYHTAHHBII
HA BOCHPHATHE C MOMOLILID YEe/I0BYECKOro Ijia3a. Bmecre ¢ TeM CKYJbIOTYpy —
oGbeKTHBHEIT MeToy BoclponsBeneHus ofpasa ofbexra — cymecTso A Boc-
IpHHEMAeT TaK Xe Xopoulo, Kak u uyejosek. [aaas Ha ckyasntypy C, 310
CYHICCTBO COCTABHT MPaBMJIbHOE, XOTs H HECKOJbKo [MpeyBeJHyeHHoe IMpel-
CTAaBJIeHHC O Kpacote ofHraresaell 3emun



crsinefi MOBepXHOCTH caMOBapa GYAyT IMepeMelarscst Ipi nepe-
MellleHHy Habjonatens 3 Toukd kB Ay, Dr1or adhdekr Takke
O6yC/IOBJieH pa3juyueM CTPYKTYpbl BOJHOBBIX MOJedl B TOYKAX
h u h].

Bce 310 BMecte Basitoe: addexrt OrasnnBaHHA, 06HEMIOCTD,
Hrpa GJHMKOB— M CO3/1aeT TaK HasblBaeMblfi 3dexr npucyrcr-
BHsA, T. e. yBexnaeT HabalOgaTenss B TOM, 4TO Neped HUM peficT-
BHUTEJBHO HAXOMSTCS peasibHble IIpeMeTHI.

Mpepnonoxum tenepb, YTO B HEKOTOPOH INIOCKOCTH F KaKiM-
TO HEH3BECTHHIM CTMOCOGOM 3alHCaHO CcO BCEMH NOApOBHOCTAMH
3HayeHHe BOJIHOBOTO 10/ CBeTAa, paclHpoOCTpaHsIoUlerocs OT
o6bekra. IlpennonoxkuM najee, 4TO IOJYYeHHAs TAKHUM CI1OCO-
6oM szanmch H BOCCTaHaBAUBAETCA TAaKUM 06pa3oM, 4TO, IBJSAACH
HCTOYHHWKOM CBETOBOTO I0J5, BOCHPOU3BOAHMT €0 3HaueHHA. Ha-
YHHas OT IJIOCKOCTH 3aNHCH M jlajee IO XONY PacIpocTpaHerns
csera (cMm. puc. 4,5). B pesyabraTe Takoro npormecca BO BCeM
TpPeXMepHoM HpOCTpaHCTBe caeBa or doromnactunkn H Boccra-
HOBUTCSI CBeTOBOe NoJie o6bekta O(Bosust W, W, W' ) cam
OOBEKT TIPH 3TOM yXKe eCTeCTBEHHO OTCYTCTBYeT.

ToX1eCTBY HCTHHHOTO MOJS O6LEeKTa H 105, BOCCTAHOBJICH-
HOro 3amucbio A, 6yayT COOTBETCTBOBATh H TOXKAECTBeHHblE OUIV-
menna Habmonarens. Tak kKak Ha ria3 Habatonatens h’. pacro-
JOXEHHOTO Mepeql 3amucbio M, meficTBVer TOUHO Takoe Xe forne,
KaK # Ha rna3 HaGaoparens /1, pacllofioXKeHHOTO TNepen HCTHH-
HBIM  00bekToM, TO Habaopartens A’ «VBHANTS H306paXKeHHe
MaTpellKH TOYHO TAKHM, KAKHM BHAeN [acTOSIHIVIO MaTpeliky
Habmonarens A. TTonbiTka OT/HYUTL 3TO W306pa)KeHHe OT HCTHH-
HOTO 3a CcyeT CMelleHus TOYKH Ha6JIoTeHHd K yclleXy He OpHBe-
JeT, Tak Xak B HOBOM Toyke HabmoneHHd TakKe 6yjger BOCCTA-
JTOBJIEHO TO CBETOBOE MOJe, KOTOpoe cOozAaBaj taM o6bekT. Ilo-
CKOMBKY MOMO 00beKTa B HOBOW TOUKe COOTBETCTBYET, KaK yiKe
OTMEeYaT0Ch, 06pa3 MaTpellky ¢ BHILIAALBAIONIEH H3-34 HEE MCT-
J0#, TO HabmonaTesio i TOKAaXKeTCs, YTO OH «3arJfHV/I» 34 He-
CYINECTBYIOUIYIO MaTpellKy.

Opnnospemenno c sddexramu OrmsAbBanNg [pH TICpeMelie
TOYKH HaOMi0AeHUS BOCIIPOH3BENeTCs M Hrpa OJHKOB Ha CaMO-
Bape. 3a cyeT OfHOBPEMEHHOTO BOCIpOH3BedeHHA MOJA Nepe
060uMK riasaMu HabalonaTeds GYAYT BOCCO3MAHBI CTEPEOCKOMH-
yeckde 3(@deKTH M BOIHHKHET BHeyaT/ellde O6LEMHOCTH CLCHDI.
CyvMMHDVE BCe 3TH BredaTJAeHns, HAGII01ATeIh, DACCMATPIIBATO-
muit dorornadmio, 3abuxcnpver mosBaenne nsobpaxennst O
COBCPUICHTHO HCOTJHUYHUMOTO OT opuraiaga.

PacnpocTpanenue cBeTOBOFO MOJA Yepes3 MPOCTPAHCTBO, HECO-
MIHEHIO, 9BJAeTCd 06"[)€KTI/IBH1)IM d)HSI/IquKI/IM nmpoueccom, U 10-
3TOMY METOA BOCHPOU3BeAeHHS ofpasza OOLEKTa IOCPesCTBOM
14
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Puc, 4. K MmexaHu3My cO31aHMSL HIMIO3WH UPHCYTCTRHSL 00HEKTA ¢ NOMOIILIO TOAOFPAAMuL:
@ — noJe csera, pacceansoro obnekroM O (soanot W, W, W), peruerpupyeres Habuwtia-
TeACM /¥ 30HAOM Z, KOTODBI, CKAHUDYS MOJC [0 JUIUH [, MIVEPAET DapaMerph NOAs B ILT -
KocTH P. B noae csera, paccesnsHoro o0BeKToM, BieceHa (POTONAACTHIKA, KOTODAsl pPerHCTpH-
pyeT 3HaueHUs! 3TOrO 110151 B OAOCKOCTH F. b — roiorpaMva /, na xotopod 3anucand 3uadyeduc
CBETOBOrO Moasl 00bEKTA B IIOCKOCTH F, BOCCTAHABIUBAET 3TO NIOJE By BCEM TPCXMCPHOM APO-

’ '
CTPAHCTBE c/AeRA OT CBOEI MIOCKOCTH (Wl‘ WQ, W.g). Hadmonateab He MoXKer OLIHYUTh

BOCCTAHOBAGHHOE MOJC OT HUCTHHHOTO W BHAHMT H30OpamcHHE necymecrsyomers o) beKTa 0,
COBRPUICHHO IIROTAHYHUMOE OT OpHUIHHAJA.
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HMHUTAlMH ero CBeTOBOrO MOJs HEeCOMHEIO OTHOCHTCHA K paspsiiy
06 beKTUBHBIX. B 4aCTHOCTH, HanphHMep, [OCKOMbKY 3amuch
TOYHO BOCCO3JaeT CBCTOBOE MoJe 0ObeKTa, TO pe3yJbTaThl perH-
cTpaund o6OUX mosMell AoJXKHBl OLITH MAEHUTHYHBIMH KaK 0OPH BH-
3yanbHOM HAGMIONEHHH, TAK H NPH H3MepPeHHH MOCPEeACTBOM JHO-
floro mpuGopa, HANpHMep CBETOBOTO 30HIA Z, H300paXKeHHOT0
wa puc. 4. Ckannpys cBeToBoe noJjie 06beKTa, BOCCTAHOBJIEHHOC
3anncblo H, 3TOT 30HL 3aperncTpHpyeT TOYHO TaKHe Ke CHr-
najbl, Kak H B C/Aydac PCrUCTpalHH 1OJS, EeNOCPC/ACTBeHHO OT-
paxeunoro ot o0nekra O. Mcunoabaya mautibie TakuX [3MepenHii,
MOXKHO € ouclb GOJbUIOR TOUIOCTBIO ONPCACJAHTL Mesbyafillie
feTaad CTpoends B oblleM YiKe ¢ CyUlecTBYIomero o0bekTa.
Jas TexnnuyCeCKUX MPILIoKelnul nocaceaiee ropasao fosec Baxno.
YyeM C03zaTh HWJJIO3HIO TPHCYTCTBISA O0O6heKTa B MO3LY Ueso-
BeKa: Befb TOUHOCTH M OGBEKTHBHOCTb — 3TO HMEHIIO TO, 4TO He-
06X0JUMO COBpPEMeHHOH TeXHHKe.

Takum 06pazoM, OpH TOYHOM BOCTIPOH3BEJEHHH CRETOBOIO
MOJIA H3JAYUeHHUsi, OTpaxKenHoro or o6’beKkTa, BOCCO3Raercs obpas
3TOr0 06'beKTa, KOTOPBI KaXKeTCd HeOTJIIHUHMMBIM OT OpHIHHAJA
KaK [J9 4YeloBeKa, Tak W g Jwboro annapara, 1oJyyamwoiero
HipopManuo or 06beKTa NOCPeACTBOM DErHCTpauMH CBETOBBIX
noJieft.

PaccMorpernas HaMH BO3MOXKHOCTD OTHIOAL He SBJSCHCH
a6crpakuHeil. IMeHHO mo TaKoMy npHNIpHIY CO3KAeT WIJIO3HIO
NPHCYTCTBUS OObeKTa HOBHHKA COBPeMEeHHOH ONTHKH — roJo-
rpamMmMa. Jasg Toro yToObl TMOHATHL KOHKPETHBIH MexaHH3M, C [o-
MOIbIO KOTOPOTO TOJOTpaMMa 3anHChiBAaeT H BOCHPOH3BOLHT
CBeToBbLle MOJis, HeOOXOAHMO O3HAKOMHTBLCH CHayalda C HEKOTO-
PBIMH 3aKOHaMH pacnpoCTpaHeHHs1 CBera.

§ 2. Hekotopble 3JeMeHTH BOAHOBOH TeOpuyu CBeTa

[TpuHUMNIHANBHO BO3MOXKHOCTL BOCMPOH3BETEHHUS MOJs CBeTa,
paccesinHoro 06beKTOM, CJAefyeT M3 PaGoThl TOJIAHACKOro GH-
snka Xpucruana TDofirenca «Tpakrar o csere», H3gaHioil
B 1690 roxy. B oramuynme or HbiotoHa, npegnoaarasuiero, yto
CBET MEPEeHOCAT JIeTdlllHe CKBO3b HYCTOTY 4YaCTHUB, [ofirenc
yTBepX&aalj, 4To CBeT mpefCTaBiaser Co6OI0 BO3MYuIeHHe, nepena-
BaeMoe uepes HEeKYl0 HPOMEXYTOUHYIO cpeny «3¢up». Xord
yrBepxnenne lofirenca mssectno mnox HasBanHeM «BosnoBas
TeopHus CBera», caM [ONreHC noHATHE «BOJHA» He HCHOJb30BAJL.
CyuHoCTb ero BO33penuii 0 HX OTJHHYHE OT KOPNYCKYJASPHOH Teo-
puH cBeta HbioToHA MOXHO NPOHJAMIOCTPHPOBATL CJEAYIOMIHM
npuMepoM (puc. 5). :

COOTBRTCTBHHM C TeopHell HploToHa yacrhua, nepenocsmas
C¢BeT OT HMCTOYHHKA K MNPHEMHHKY, BejeT CeBs aHaJOTHYHO
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Puc. 5. K pasinudio KOpnyckyJsApHOH u BOJHOBOH Teopuit csera. B coorser-
CTBHH C KOpNYcKyJasipHoil Teopueil Hbiotona (puc. @) wacruma, nmepeHocsmas
cBeT, BeseT ce6sf anagoruyHo OW/UIMApAHOMY 1apy a, KOTOPHIEl mopx pefict-
BHEM <HCTOUHHKA — KHf b — JIETHT uepe3 TNpPOCTPAHCTBO M Mepenaet CBOH
HMIYJABC NpHEeMHHKY — cTreHke W, B coorBercTBHH ¢ BOJHOBOH Teopueil I'iofi-
reHca pacmpoCTpaHeHHe CBETa AaHAJOTHYHO TPOLECCY, MpH KOTOPOM 1uap a
nepepaer CBOH HMIyJbC WIAPY b U OCTaHABJIMBAETCH CaM B INOJOXKEHHA @'
B cBoio ouepenb wap b mepepaeT HMNyJbC WIAPY ¢ U T. A. B HrOre Bee maph
OCTAIOTCA Ha MecTe, KpoMe KpaHHero 1Iapa e, KOTOpHil OTJeTaeT OT psAnaa
WapoB €O CKOPOCTBIO LIApa a H Tepejpaer CBOH umnynanC creHke W. B coor-
BETCTBHHM € TpeAcTaBjeHusAMH [lofirenca npolecc pacnpocTpaHeHHs cBera
B NPOCTPAHCTBE OCYULECTBJACTCH 34 CUET NOCJAENOBATENLHON Ilepejnauu BO3MY-
UieHAS Yepe3 3JeMEeHTBl 3TOro MPOCTPAHCTBA, KAK 4Yepe3d MpOMEeXKyTouuble
3BeHbs. B TpexmepHom npocrpaHcTse posib TAKHX 3BEHBEB HLPAIOT IBYMEDHbBIE
MOBEPXHOCTH



GUABAPAHOMY IMApy @, KOTOPHIA MOJ MAEfCTBHEM «HCTOYHHKAY-
yiapa, HaHeCeHHOro KueM b, mepeMellaercss M3 NOJOXKeHus d
B moJoxeHne a’ K crenke W, mepexaBasi moOc/JeaHed CBOR HUM-
nyJjbc (puc. 5,a).

B coorserctBuM ¢ Teopuefi [loiireHca mpotiecc Hepenayu
cBeTa OT INPHEMHMKA K MCTOUHMKY aHaJOTHUEH HECKOJbKo Goaee
CJIOKHO, OHAKO TaK¥Ke QOCTATOYHO XOPOUIO H3BECTHOH CHTya-
unu (puc. 5,b). B 3toM cayuae HCXOAHBII IIap @ Iepexaer
CBOM MMIyJbC IIapy b ¥ oCTaHaBJMBaeTCs CaM B II0JOXKeHUH
a’. B cBol ouepenb Iap b mepegaer OBOA MMNyJbC MIApy €
u T. 4. B KoHeunom HTOre 3TOrO NpOIlECCa BCe Wiapbl OCTAOTCHA
Ha MecTe, KpoMe KpajiHero mapa e, KOTOpHI OT/eTaer OT psAla
IapOB €O CKOPOCTBIO NepBOHAYaNbHOTO 1apa a@ U «BOCMPHHH-
maercss» crenkoin W.

HecMoTpst Ha TO, 4TO KOHEUHBbINl pe3yabTaT OGOUX YIOMSIHY-
THIX TPOIECCOB COBEPIIEHHO ONMHAKOB, KOPHYCKYJSAPHBIA # BOJ-
HOBOHl MeXaHU3MBbl Nepenavyu BO3MYLIeHHs Hepe3 MNPOCTPAHCTBO
CYLIECTBEHHO PAa3MHuHbI KaK MO CYIIECTBY, TaK, H 3TO CaMoOe I/1aB-
foe, O CBOMM BO3MOMHBIM mocienctsusiM. HeficTBuTenbHo, He-
TPYAHO 3aMeTHTh, UTO KODHYCKY/sIpHAs TeopHus Ipejlonaraer
repegauy WMOyJabca NMOCPEICTBOM IlepeHoca 4acTHilbl. B BosHO-
BOH TEOPHH YACTHI(BI He HepeMenialoTCs — IepeMeniaeTcs TONbKO
sueprust. OfHako /s TaHHOTO C/lydasl, Kak, NOXKauyH, A/s BCed
BOJIHOBOJl TeopuH B 1€JOM, (oJee BayKHBIM sIBJsieTcss TOT (akr,
YTO COOTBETCTBYIOIee CBETY BO3MYILIEHHe Ilepejaercs uepes dJe-
MeHTH IPOCTPAaHCTBA KaK yepe3 HeKHe NPOMEKYTOUHbIe 3BeHbs.
B npuMepe, npuBeXeHHOM Ha puc.b, b, TakUMH 3BeHbSMH ABJIAOT-
cs wmapel b, ¢, d, B TpexMepHOM NpPOCTPaHCTBe POJb 3BEHbEB,
yepes KOTOpble TlepefaeTcs CBeTOBOe [0Jle, BLIMOJHSIT ABYMED-
Hbl€ MOBEPXHOCTH.

TIpouecc pacmpocTpaHeHHsi CBETOBOTO IIOJsl Yepe3 NPOCTPaH-
CTBO HanOMWHAEeT, TaKWM 06pa3oM, pacCMOTPeHHbIl paHee IIPo-
Hece nocjaefloBaTeabHoN Nepegaun ofpasa 1o menu or ofbekTa —
CBETOBOMY II0OJII0, OT CBETOBOTC MO/ — CeTduaTKe rJjasa, OT Cer-
yaTKH rynasa — moary. Kak yxe orMmevasnoch, u3 caMoro ¢akra
CYI[eCTBOBAHUSI TAKOH MHOC/AeI0BaTeIbHOCTH CJeAyeT BO3MOXK-
HOCTh BOCIpPOH3BefeHHsi ofpasa IOCPeACTBOM MMUTAlUY¥ COOT-
BeTCTBYIOIIMX eMY CuTHaJOB B OXHOM 43 3BeHbeB YHIOMAHYTOH
nend. Her Hudero ynmBuTeIbHOrO B TOM, 4TO AaHaJOTHYHas
MBIC/Ib, TOJBKO HPUMEHHTEJLHO K BOJHOBOMY MOJI0, IpHILIa
300 ner romy nHasax X. lwoiirency. CyTb 2Toii upen, H3BECTHOM
B Hacrosiulee BpeMsl rox HasBauvem «npuauun [lofirenca», 3a-
KJII0Yaercss B TOM, YTO CBeTOBOe IoJe B J0G0H Touke MpocTpaH-
crBa (HampuMep, 3HaueHde noJis o6bekra O) MOXKHO paccMaTpH-
BaTb Kak CyMMy JAeHCTBHA BTOPHYHBIX HCTOYHHKOB Si, Sz, S3 ...
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Puc. 6. Cpegende 3ajlaud BOCIPOH3BCACHHS TPEXMEPHOro MOJS K 3ajaye BOC-
Mpou3BeleHHs MOJd Ha NMOBEPXHOCTH. B cooTBeTcTBHHM ¢ mpHHumuoM [ofrenca,
475 TOro uToGbl BOCIPOMSBECTH BO BCeM TPEXMEDHOM UPOCTPAHCTBE MOJE
cBeTa, paccesiHHOro 06bekToM O, DOCTATOYHO BOCMPOM3BECTH 3HAUCHHS 3TOrO
noJs B OJHOM 3BEeHe IPOCTPAHCTBA — HA HEKOTOPOH IOBEPLHOCTH G, KaxKias
TOYKA KOTOPOH (TOYKH Si, Sp, S3) SBHTCA HCTOYHHKOM BTOPHUHBIX BOJH (BOMHBI
01, ®g, @3...). CKIanbiBaACh, BTOPHYHbIE BOJHE BOCHPOH3BEIYT BOJHOBOE
noje ofbekTa jajtee MO XOAY DAaCIHPOCTPaHeHHsT CBETA BO BCeM TPEXMEPHOM
MPOCTPAHCTBE CHPABA OT NMOBEPXHOCTH O



‘
pPACIOMOKEHHbIX HA IPOU3BONbHON MOBEPXHOCTH O M H3JYUAROLINR
C cHJIOH, NPOMOPUUOHAJLHON 3HAUEHUAM aMIJIMTYAbI TEpBHUHOL
BOJIHB Ha 3TOfi moBepxHocTH (puc. 6).

daktuyeckn npuHuun [ofirenca NpAMO IOApasyMeBaer
oCHOBHYIO Hjelo rojsorpaduu. M3 nero HemoCpeACTBEHHO Caenyer,
4TO ec/y BOCIPOU3BECTH 3HAUEHHA M0Jis1 CBera Ha KaKOH-TO M0-
BepxnHoCcty (T. €. B OXHOM 3BeHe LeMH, Yepes KoTOpoe pacnpoclt-
pansercs moJe), TO 3TO IOJe BOCNPOH3BEAeTCH BO BCEM OCTaJb-
HOM TpexMepHOM mpocTpaHcTBe (T. € BO BCeX MOCJAERYIONIUX
3Benbsix). B nmpumepe, npuBefeHHOM Ha pPuC. 6, MpH BOCIPOHU3BE-
nenuy mosst o6bexra O Ha MOBEPXHOCTH O 3TO 10JIe BOCIPOU3BE-
JeTcsl pajee MO XOAY PACHPOCTPaHeHHs CBeTa BO BCeM TpexXMep-
HOM NPOCTPAHCTBE, T. €. CIpaBa OT HOBEPXHOCTH O.

Csenenne mnpoGJeMbi BOCIDOM3BEAEHHs] TPEXMEPHOTO MNOJs
o6beKTa K BOCIPOW3BEIEHHIO 3HAUEHUHA ITOTO TMOJf Ha MOBEpX-
HOCTH CYINECTBEHHO YNPOCTHJIO 3axady, OQHAKO BOCIHPOM3BENe-
HHe MOBePXHOCTHBIX NOJell TaKXke OKa3ajoCb BeCbMa CJOMKHBIM
nenoM. B ofmem ciydae 3ta 3ajgaya He pelieHa ¥ B HACTOsIIeC
BpeMsi, B YaCTHOCTH, Mbi He 3HaeM TaKUX MeTOLOB, KOTOpbie
HO3BOJIWJAN Obi TOYUHO BOCHPOU3BECTH IOJe COJIHEUHOTO CBeTa,
pacCesHHOTO eCTeCTBEHHbIMH mnpexMmeramMu. M 310 TIOHATHO!
eCTeCTBeHHBINl CBeT HeCeT rpoMajHoe KOJH4YeCcTBO HH(OpMauuu
Kak o cobuitusix Ha CouHie, Tak ¥ 0 COOLITHAX Ha NMOBEPXHOCTH
npenMeToB, KOTOphie 3toT cBer pacceanu. CospeMerHast ¢dbusuKa
yMeeT 3aNuCHIBATH 10Je CBeTa TOJbKO B TOM Cjayyae. eC/I¥ 3TOT
cBeT ObL1 MCHyHmeH CTaGUJIBHBIM, He HECYWUM MeHSomeicst BO
BpeMenn HH(POpMAHH HCTOUHUKOM, U BLIJI OTPAZKEH OT «3aMOPO-
JKeHHBIX» 0ObeKTOB, Ha HOBEPXHOCTH KOTOPHIX TakkKe He IpPOHC-
XOJIWJIO U3MeHeHuM.

OTCyTCTBUIO KaKUX-THOO mMepeMeH B HCTOUHHKe H3JIyUeHHS
COOTBETCTBYIOT MOHOTOHHble, CTaGH/bHble BO BpPEMEHH MepHOIH-
yecKkue KoJeBaHus M3JYYalollnX 37eKPPOHOB. TO/LKO TaKoH Tak
HasbpIBaeMblH MOHOXPOMATHYECKMI HMCTOUHHK, B COCTOSIHMM HCIY-
CKaTh Te «HACTOsIIMe» BOJHbI, $e3 MOMOIM KOTOpLIX [Iofirenc
YMYAPHJICS CO34AaTh CBOIO BOJIHOBYIO TEOpHIO CBera. PaccMOTpHM
npouecc ofpa3oBaHMsi BOJHH Ha NpPUMeEpe pacnpocTpaHeHud
BOJIH 1O BepeBKe, OAMH KOHel KOTOPOil packauuBaer BCe Ta XKe
marpemika (puc. 7). Korma marpelixa mnoiHHMaer KOHen Be-
PEBKH @, TO 3TOT KOHel YBJeKaeT 3a 06010 yuaCTOK BepeBKH
b, yuactok b B CBOIO Ouepexb — yuacTok ¢ M T. J. (puc. 7,a).
[Tpu aToM asa ABUIKEHHS KaXKIOro MOCJEyIOLIEero yyactka Be-
peBkH oTCTaer Ot (asbl ABUIKEHHs NpPEIbIAyNIero, Tak Kak BO3-
Mylienue paclpocTpaHsieTcss N0 BepeBKe C KOHeWHOH CKOPOCTBIO.
B peayabrare 3TOTO OTCTaBaHMS OKa3biBA€TCsl, YTO KOTJAA Mart-
peIlKa ONMYCTHT KOHell BEPEBKHM @, TO AAJbHHE YacTH BepeskH d,
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Prc. 7. O6pasoBaume Oerymeli MOHOXPOMATHYECKOH BOJHBI MOJ, BJHAHHEM
CTAHOHAPHBIX KOJeOaHHH B HCTOUHHKe H3JydYeHHs. MCTOUHHK MomoOXpomartH-
4eCKOro HaJyyennst (Marpellka) HayHHaeT MOHOTOHHO paCKayHBaTh MOJe
(B manHOM cayuae BepeBKy). Koraa marpelixa MOJHHMAET KOHEL @, 3TOT KO-
HEll yBJeKaeT 3a co00l0 y4aCTOK b, TOT, B CBOK Ouepeib, YYacTOK € H T. A.
(puc. a). Ilpu omyckamuH KOHLA BepEBKH 4 OJHXKHHE Y4aCTKH b H ¢ CleAylOT
3@ HHM, OJH2KO BCJIEICTBHE KOHEUHOCTH CKODOCTH DACHPOCTPAHEHHS BO3MY-
UICHHS JajibHHE YYaCTKH d, e, [ MpoZOo/KaoT ellle MOAHHMATHLCH — HAYFHACT
06pasoBLIBaTLCA XapakTepHas ¢opma Gerywefi somum (puc. b). Ecau mcrou-
HHK [JefCTBYET AOCTATOYHO NPOAOJKHTENbHOE BpeMs, YCTAHABJHBAETCH CTa-
LLHOHApHas BOJHA — GecKOoHeyHas Oeryuias CHCTeMa rop6oB H BMajMH, HauH-
HAOWAR CBOE ABUKEHHE OT DYKH MaTpemlkH. Takoe H3/ydeHHe XapakTepH-
3yeTcs AJHHOH BOJHH A



e, f 6y1yT IpOAOJIKATH ABUTAThCS TIO MHEPIMH BBEPX, B TO BpeMs
KaK uacTd b u ¢, mpujeramoiyue K y4acTKy d, HauHyT y¥Ke OIy-
cxatbesd. Bosznukaer xapakrepHasi JpopMa Boanb, Geryuiei 1o se-
peske (puc.7,b). Ecim marpenika Gyier npoxo/xarb MOHOTOHHO
pacKauuBaTh BEPEBKY, T. €. CTaHeT KOTepeHTHbIM MCTOUHHKOM, TO
BepeBKa npuoGperaer ¢opmy OGeckoneunoit Oerymelt CucTeMbl
rop6oB ¥ BMaJUH, KOTOPHie TOCAENOBATEIbHO HAUMHAIOT CBOe
ABHXKeHHe OT PyKH MaTpeuwxy (puc. 7,¢), — yCTaHaBJIMBAETCH
craguoHapHasl BoJiHa., PacnpocTtpansiionieecsi NOCPEACTBOM TaKoOi
BOJIHBI M3JIy4eHHe Ha3biBalOT MOHOXPOMATHYECKHM, OCHOBHOM Xa-
paKTepPHCTUKON ero SBJSeTCS «JUIMHA BOJHBLI» A, T. €. pacCTosHuE
MEXJY CMeXHBIMH MaKCHMyMaMH.

B npupome CTporo MOHOXPOMAaTHUYECKHH CBeT, KaK IPaBU.JIo,
He BCTpeuaercsi, MOCKOJbKY, KaK yXe OTMe4YaJoCh, Pas3judubie Co-
GbITHS HApyWAlOT CTauHOHAPHBIA XapakTep KojeGanu# B HCTOY-
HHKe u3nayuenus. MateMaTukaM H3BeCTHO TakK HasbiBaeMmoe fpe-
o6pasoBanne ®ypbe, C MOMOWbIO KOTOPOTO HPaKTHYECKH j100ast
dyHKius Moxer ObITh TpeACTaBjeHa B BHe PasJjioXKeHHs Ha
rapMoHuKH. AHaJOrnuHyio ONepanuio MOXKHO TNPOH3BECTH H CO
CBETOM, T. €. NPEeJCTaBUTb TPOH3BOJbHOe KoJeGaHue BOJHOBOTO
ToJst B BUJE CYMMBI OT/JE€/bHLIX MOHOXPOMATHYECKHX COCTaBJSIO-
IHX. 3aBHCHMOCTb HHTEHCHBHOCTH TAKHX FapMOHHK OT IJAMHBI
BOJIHB HA3HIBAETCS CHEKTPOM H3Jy4eHHs.

Pasnoxenue xoseGanuii BOJHOBOTO NOJS 13a rapMOHHUYeCKHe
COCTaBJSIIONIHE OTHIOAb He SIBJseTCs MaTeMaTHYeCKoi abcrpak-
[[HeH, a COOTBETCTBYeT CaMOM CYTH NPOUCXOASmUX B BOJHOBOM
nose ¢U3HYeCKHX TIpoueccoB. BrepBble 2KcmepuMeHT No pasJo-
JKeHWIO u3JydeHus BHauMoro 6esioro cBeTa B CIeKTp OBl OCy-
mectsied Mcaakom Helotonom B 1666 r. (mMemyap «Hosas Teo-
pusi csera M nperos»). O6mas cxema 3KcmepuMenta IHpioTona
npusenena ua puc. 8. Haayuenue Gesoro csera S, xapaxrrepu-
aylonieecss onpenesenHoil ¢opMoii KoseGaHUN BOJNHOBOTO TOJS,

nafaer Ha crexkaduuywo Tpusmy P. Ilpusma oGmamaer pucnep-
cuefl, T. e. [0-PA3HOMY TIpeJIOMJASIET Pa3/jiMYHble MOHOXpOMaTHue-
CKue cocraBnsiomue. B pesynbrarte Genoe uzsydenue packsiaibi-
Baercs B Beep L[BETHBIX Jyuell $i, Sg, S3, KOTOpbie COOTBETCTBYIOT
MOHOXPOMAaTHYECKHM COCTaBJASIOIMM C PAa3iuYHBIM JJIHHAMHU
BOJIH Ay, Az, As... DTU JIy4H PacTpoCTPaHSIOTCS MO Pa3/IHUHLIM
HampaB/JenusiM, o6pasyss CBeTHILYIOCS MOJe/]b CNeKTpa uajayye-
nus ucrounuka S. B HmkHell uwacTu pucyHka nzo6pazkes fo-
CTPOeHHBII HA OCHOBE 3ITHX JAHHbLIX MaTeMaTHYeCKui CHeKTp,
T. e. TpadHyecKass 3aBHCUMOCTb pacHpejpeqeHus HHTEHCHBHOCTH
MOHOXPOMATHUYECKUX COCTABAAMILNX | OT AJAUHBI BOJHBL A.
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Puc. 8. Oxcmepument HbloToHa no pasioxenuio 0eloro csera B CIEKT).
Usnyuenue Geioro ceera S, XapaKTepU3yIolleecs ompeje/leHHol ¢opmoil Ko-
Jebanuil BOIHOBOrO IOJS, M2JaeT HA NpH3MY P, KOTOpAs pasiaraer 370 H3Jay-
YeHHE B CIEKTp-Beep Jydell §;, Ss, S3, ..., COOTBETCTBYIOMIHX MOHOXPOMATH-
YeCKHM COCTABJSIOWHM C [JJHHAMH BOJH Ay, Ag, As... B HuXumeli uwacru
pHCyHKa cmeKkTp H3o6paxked rpaduueCcKu B BHJle 3aBHCHMOCTH HHTEHCHBHOCTH
MOHOXPOMATHUECKIX COCTABMSIOUUIX [ OT AMHHEI BOJHBI A



OlcyiectBuB pasioxeHue Gesoro csera B crektp, HpioroH
¢daKTHYECKH BIepBble BLIIEJNMJ MOHOXpOMaTHueckoe (Kak OH ro-
BODHJI «ONHOPOAHOE») H3JAydeHue B ero YHCTOM BHje. [lononHHB
ITH HKCIEPUMENTh], OH NPHIIeJ K BLIBOLY, UTO XOTS CBeT U Ilepe-
HOCSIT KOPHYCKYJIbI, BMECTe C TeM IDOIeCC ero pacrnpocTpaHeHus
CBfI34aH TaK¥Ke C KaKofi-To BOJHOH. Dojee onpenenenHo runoresy
O TOM, YTO MOHOXPOMATHUECKOMY CBETY CONYTCTBYET BOJHA, BBI-
ckazan Jleonapn Jiyep (1754 r.), a 3arem Tomac IOur. Passu-
Bas 3Ty runoresy, IOHr OTKPELI 1 OfHO U3 ee OCHOBHBIX CJAENCT-
BHI — CyIeCTBOBaHME Tax Ha3blBAeMOro sBJEHHs MHTepdepeH-
nun csera (1807 r.). ITockonbky 2TO siBJeHUe HAPSAAY C MpPUHIIH-
noM Tiofirenca siBnsieTcs n/s roaorpaduy oM M3 OCHOBHBIX,
paccMorpuMm onbit Oura nogpoGuee.

Cxema onwita [OHra, BhepBble j0Ka3aBHIEr0 BO3MOXKHOCTDL
unTepdepesnuH CBETOBHX BOJIH, Oblla BechbMa npocra (puc. 9).
MonoxpoMaTuuecKkuil HCTOYHHK cBeta S OCBellas] Henpo3pauHbili
3kpan N, B KOTOpOM HMesich xBa oTBepcTH S| H Sy, HIpaBuHMe
pOJb BTODHYHBIX MCTOYHMKOB, Mcrounuk S, neficTBys B orTnpesb-
HocTH, co3pgaBas Ha GesoM 3kpade P paBmoMepHo cBeTAmuiics
kpyr L;. AnanornuHo ucrounuk Sz cosgaBan Kpyr Ls. Opuaxo,
KOraa o6a HCTOYHMKA CBETH/IM OLHOBDEMEHHO, BO3HHKAJO MOpa-
3UTEJIbHOE siBJIEHME: 06macTb, rae Kpyru L; u Ly nepekpbiBasuch,
nepecekanacb CHCTEMOl TeMHBIX M0JIOC, T. €. CBeT TacuJ CBET.
OTO ynaMBHTENbHOE SIBJEHHE HETPYAHO OGBACHUTL, €CAH BCIOM-
HUTb O TOM, YTO CBeT paclpOCTpaHseTcsl NpPH NOMOLIM BOJIH.
OxasbiBaeTcsl, 4T0 B TEMHBIX MECTaX 3KpaHa pAacCTOSHHS [0
HUCTOUHHKOB S; # Sy TAKOBLI, 4YTO CBET OT THX HCTOUHHKOB
BCEraa NPUXOAMT B NpoTuBodase, T. e. rpeGeHb BOIHH HCTOY-
HUKa S| COBNAjaeT CO BUANHHON BOJHLI MCTOYHMKA Sy u Ha06O-
por. EcrecTBenno, 4TO ABa PaBHBIX M B3aMMHO MPOTHBOIIO-
JIOXKHBIX OTKJOHEHHS HEeNTPaNM3YIOT APYr OpPyra H CBET B 3THUX
MeCTax BCerga OTCYTCTBYeT. B cBeT/Ibie MecTa 3KpaHa BOJHLI
HCTOYHUKOB S| H Sy BCerna NpUXOAAT B OLHOA M TOl ke dase,
T. €. rpe6eHb BOJIHBI HCTOYHMKA S; ‘BCceraa cosmagaer ¢ rpeGHeM
BOJIHBL HCTOYHHKA S, B pesysnbrate KoseGanusi CBETOBOrO moOJs
B TakKMX TOYKAX YCHJIMBAIOTCH.

Dosee monpo6uo B mpuMCHEHMM K Caydalo WHTepQepeHLuu
IUVIOCKMX BOJIH ITOT TNponecc paccMorpen Ha puc. 10,a. Boo6me
roBOpsl, MOBEPXHOCTH BOJHOBOTO ()POHTA TOYEUHOrO HCTOYHHKA,
T. €. MOBEPXHOCTH, rae KodeGatiusi MoJs XapaKTepH3yIOTCs OfHOM
u Toit e (asoil, NpeCTaBAAIOT COGOI0 CHEPH, UeHTP KPUBHIHLI
KOTOpLIX HaXOAMTCA B TOYKe McTOuHMKA. Ciydyar0 MJIOCKMX BOJH
COOTBETCTBYIOT GeCKOHEUHO yAaJNeHHble HCTOYHMKH, KOTAa Paguyc
KPHBH3HLI Cepbi CTaHOBHTCS Geckonedno GonpimuM. J[Be Ttakiie
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Puc. 9. Onwit Oura. Maayuenne MOHOXpOMAaTHUECKOrO HCTOUHHKZ S mpOXOMHT
yepe3 orTBepcTHR S; H Sy, KOTOpHE HrpaioT pOJb BTOPUYHBIX HCTOUHHKOB
uaayyenus. Manyuenne ucrounnka S, neficTBysS B OTAeMbHOCTH, 06pasyer pas-
HOMEpHO cBeTsmuiica kpyr L,, uaiydyeuue HCTOUHHKA S;— paBHOMEPHO CBe-
rawnfics xkpyr Ly Ilpu oxsospemennom aeficTsuM ucrounukos S; u Sp B 06-
JaCTH MepeKpuiTHS KpyroB L, H Ly nmosBaseTcs KapTuHa HHTepdepeHIHd —
CHCTeMa TEMHLIX M CBEeTIHX moJoc. CBeT/INe NOJOCH COOTBETCTBYIOT MECTAM,
rfe xojeGanus moseli HCTOUHHKOB S; M S; HMEIOT oanHakoRvio $asy, TeM-
HHe — MeCTaM, rie Gasbi 3THX KojeGauuil oTJIHIAIOTCA



&

BOJIHBI H3JyueHusi, pacnpocTpausiouierocsi oT OGecKoHeuHo yAa-
JIEHHBIX HCTOUHHKOB S; U Sp, 0603HaueHb Ha pucyHke W, u Wo.

Eciy npuHATb, YTO pacCTOSHUS OT WCTOYHHKOB S; u Sy Jo
COOTBETCTBYIOIIMX UM BOJHOBHX ¢dpoutoB W; u W, onunaxosbi,
TO OYeBHIHO, YTO B TOUKY U, DaBHOyZaJeHHYIO OT (POHTOB
Wi n W,, uHTepdepupylolllie BOJIHH NPHXOJAT B OXHOH (ase,
T. €. Top6bl ¥ BHaguHbi 06enx BOJIH NPUGHIBAIOT OJHOBPEMEHHO.
Pasmax KoJsie6aHuii noJsi B 3TOH TOUKe moJ/KeH ObiTb MaKCH-
MaJbHbIM., PaccMOTpuM yCJIOBHS CJIOXKeHUs] KoJeGaHuid B HeKo-
TOpoli cocenHell Touke a’. Herpynso saMeTutb, uTO paccTosiHusi
oT 3To# TOuku Ao ¢ponros W, u W, mo cpaBHeHHIO C Hpemblay-
UM cayyaeM u3MeHu/MChb. [IpoBeas mepmenmuKynsipbl M3 TOYeK
@ n a’ Ha npsambie a’c’ ¥ ab, HaXOMUM, YTO PacCTOSIHUE OT TOUKH

. 8
@’ no ¢ponra W yMeHbIIWIOCH HAa BEJUUHHY ad’=aa’sm7,

a paccrogHue no ¢ponta W, yseqnunaoch Ha BeJuuyuHy a’d =
= ad’. B 1eJoM pPa3zHOCTL X04a OT UCTOYHHKOB S; U S, 10 TOUKH,
rfie paccMaTpuBaercss HHTepdepeHiMs, U3MEHUTCS Ha BEJUYUHY
N ros B
8 =2aa’ sin — . (1)

Ecau cmelnenue aa; TakoBo, 4TO pa3HOCTb X0xa & CTaHOBUTCA
paBHO# NOJIOBUHE AJINHLI CBETOBOH BOJIHBI, TO OYEBHIHO, UTO KO-
JeGanus ucTouHukos S; u S TaKkKe NPUAYT B TOUKY CHBHHY-
THIMH Ha TOJIOBHHY JJIMHBI BOJHBL, T. €. B nporuBodase. B stom
cayqgae rop6el BosiHb W, coBmazyr co BmaguHaMu BOJHB W,
BOJIHB B3aMMHO mnoracsartcs. FHTeHCHBHOCTL CBeToBOro moJs
B »ToH ToyKe Oyner paBHa HyJMI0. LCau CMellleHHe TakoBO, 4TO
PasHOCTb X01a PaBHA WEJOH ANMHE BOJHBL, TO B 9TY TOYKY BOJIHbI
CHOBAa NPHUAYT B ()a3e W aMOauTyna KojeGapuii B 3TOH TOUKe
onATh 6yZeT MaKCHMaJbHOI.

Paccmarpusasi moc/ienoBaresbHO TAKHM CHOCOGOM BCE TOUKH
BOJb OCH X, mephneHmukKy/sipHoil Ouccekrpuce yraa 0, nafimem
pacnpenesieHyie HHTEHCUBHOCTH B KapTHHE HHTePEPEHIUH KCTOU-
HUKOB S| u Sy (cM. rpadwk B HuXKHeld 4acTu pucymka). OcHos-
HbIM NapaMeTpoM KapTHHbI UHTeP(EPEHIUU SIBJISETCS ee Nephoj
A, T. e. paccrosgHue MeXIy CMEXHbIMH MAaKCHMYMaM¥ HHTEHCHB-
HocTH. Jlisi TOro 4TOGbL! HAHTH 3Ty BEJNMYMHY, HOCTATOUHO MpH-
paBHSATE B QopMyste (1) pasHocTs Xoma § K AnuHe CBeTOBOM
BoJinbl A. [loncrasasis B dpopmyny (1) 8 = A u o6osnauas senn-
dHHy NpOCTPAHCTBEHHOrO mepuoxa A, T. e. NpHHuUMas aa’ = A,
HaujieM, 4To B Ciydae HHTepdEPeHnHn ABYX MJIOCKHX BOJNH IPo-
CTPaHCTBEHHbI NePUOX uHTePHEPeHIIHOHHON KapTuHb A onpee-
JISIeTCsl C/IeAYIOUIMM BbipaskeHHeM:

]

A== 2A sin 3 (2)

rie 6-— yroa mMexny uHTep(EpUpYOIYMMY BOJIHAMH.
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Puc. 10. K pacemoTpensio mpouecca HuTepdepeHUHH, @ —-cayyal uutepee-
peHimn naockux soaH W, n W, mcmyckaemblx GeCKOHCYHO  yaJNEHHBIMH
HerounHkamu Sy ¥ Se. B Touke a xoaeGamusi somu Wi u Wp B3aumuo ycuJaH-
BAIOTCH, NMOCKOJBKY pACCTOSHMS ab M ac PaBHM, W H3JyyeHHe HCTOYHHKOB Si
u S, mpuxoant B Touky a % oxuoil dase. B Touke a’ pacciosHue A0 BOJNHH
W, no cpamHeHMIO C MpPeIHAYIHM CIydaeM yMEHbIUAeTCs HA Beauunuy ad’,
a paccrosiude A0 BOJHB W, yBeJqHuMBaeTCs HA BEIMYHHY a’d. Korpga o6mast
pasHOCTb XOfa OyA€T pasHA NOJOBHHE AMHHH CBETOBOI BOJHBL KOJeGaHHSI
gomi W, u W, B Touke a’ B3aumuo moracarcs. I'paduk ¢yHknun pacnpene-
JIeHHS HHTEHCHBHOCTI BO BceH HHTep(hepeHUHOHHOH KapTHHe B 3aBHCHMOCTH
OT IPOCTPANCTBEHHON KOOpAHHATH X IpHBeJeH B HHXHEH YACTH DHCYHKA,
b — cayuail nutepdhepeHuHH H3JAYUEHHs MCTOUHHKOB S; H Sy, pacmoNoXKeHHHX
HAa KOHCYUHOM pACCTOSHHH. B mepBom NpHOMHMIKEHHH KapTHHA HITepdepeHuMH
TAKAX HCTOYHIIKOR COBUIAAAET ¢ KapTHHOH mHTepdePeHNHH IBYX IUIOCKHX BOJN

Win W,



B cayuae, xorna uurepdepupyouine HCTOUHHKH HaXoAsaTcs
Ha KOHEYHOM pacCTOSHUM, KaK 3TO uMeeT MecTo B ombite IOHTra,
pacnpezgeleHye WHTEHCUBHOCTH B uHTep(depeHIHOHHOH KapTHHe
uMeeT GoJslee CJIOXKHLI Xapakrep. OfHaKo B mepBoM HpubJIuKe-
HHHM MOJKHO CYHTAaTh, YTO OHO TaKXe IHpeJcTaBjserT coGol0 rap-
MOHHKY, IPOCTPAHCTBEHHMH NEPHOR KOTOPON onuchBaercss ¢op-
mydqoii (2). IIpuuyna Takoro COOTBeTCTBUS 3aKJIOYAeTCss B TOM,
YTO TOJNMHHA <«KJIUHA», 3AKJIIOYEHHOTO MeXAy CdepUuecKuMH
oaHamMu W; u W, (cM. 3amTpuxoBanHylo uacTe Ha puc. 10,0),
B nepBOM npuGJMiKeHHH HPONOPLUMOHAJbHAS DAa3HOCTH XOAa 10
UCTOYHHKOB Sy n Ss, u3MeHsieTcsl ¢ paccTosiineM X B I0CTaTOYHO
MMPOKNX mpejeaXx aHaJOrHYHO TOJIUHE KJAWHA, 3aKJIOUeHHOro
MeXJy AByMsl mjockuMu BoaHamu W, u Wy (puc. 10, b).

SIBnenue wnnTepdepeHiu He OrPaHMUMBAETCH IJIOCKOCTBIO
3Kpana — CBeT HHTepdepupyer CO CBeTOM BCIONy, Tae BCTpe-
yatorcss untepdepupyoune nNydkd, u B obmeM Cjayyae KapTuHa
uHTepdepeniiny TpexMmepHa. Ikpau B ombite lOura sBasercs
JMIIb TPHEMHHKOM, KOTOPbiii BLISIBJsIeT pacHpejie/ieHue HHTeH-
CUBHOCTHM CBETOBOTO 110/l B OfHOH M3 IJIOCKOCTeH NPOCTPAaHCTBA.

[TpocTtpancTBennylo KapTuHy uHTep(depeHUud  HA3LIBAIOT
oOLiYHO} cTosuell BosHoli. XapakrepHas Koudurypauus crosiuef
BOJIHL, Bo3uHMKamwowieldl B pesyibTaTe HHTephepeHlNH H3AYdYeHHS
ABYX KOTepeHTHHX (T. e. CHH(pa3HBIX) HCTOUHUKOB S; u S,, moka-
3aHa Ha puc. 11 B Bume ceueHuss Crosuei BOJIHBI HJOCKOCTHIO,
npoxoAsuen uepes HCTOYHHKH. 3aTylleBaHHBIM 4acTsIM HA pH-
CYHKe COOTBETCTBYIOT y4YaCTKH HOJISl, B KOTOPHIX MHTEHCHBHOCTb
CBera MakCuMajbHa, TaKHe y4aCTKH Ha3bIBAIOTCS «Ny4YHOCTSIMU»
croguell BonHbl. [TyuHoctn pasnesienbi «ysiamu», B y3JaX HHTEH-
CUBHOCTDb MOJI1 MHHMMaJbHa. ¥Y3/1bl ¥ NYYHOCTH O6Pa3yloOT CJIOK-
HYIO CHCTeMY NPOCTPAHCTBEHHLIX MOBEPXHOCTEH, MPH 3TOM KaxK-
Hasl Takasi MOBEPXHOCTb ONpejefeHa Tey, YTO YCJIOBHS HHTEp-
depeHuy Ha Hel XOJAXKHH OHTb OnuHaKOBHIMH. COOTBETCTBEHHO
3TOMY KaxKJas NOBEPXHOCTb MYy4YHOCTeH, KaK W KaK[as IOBepX-
HOCTb Y3J10B, NpEeACTaBJseT co6oli reoMeTpuYecKoe MeCTO TOUek,
paBHOYJAJIEHHbIX OT HCTOUHUKOB S; u Sp. B uesom, B ciayuae un-
TepdepeHunu HM3JyuyeHHsl ABYX TOYEYHBIX HCTOYHMKOB, NOBEpPX-
HOCTH y3JIOB M HYy4HOCTeHi O6PA3YIOT CHCTEMY BJIOMKEHHBIX IpPYr
B 7pyra runep60/0u0B BpamIeHusl.

XapakTepuoji 0COGEHHOCTHIO KAPTHHLE CTOSUMX BOJH SIB-
JAS€TCS TO, 4TO B 06JacTH, rhe uurepdepupyoUIne Myuku pac-
NPOCTPAHSIOTCS HABCTpedy APYr APYyry, T. e. rae yroa 0 pasen
180°, nanpumep B paiioHe TOuku h; Ha puc. 11, paccrosmue
MEeXNy NOBEPXHOCTAMH My4YHOCTeHl MHUHMMAJbHO H B COOTBETCT-
Bun c QopmyJioit (2) cocrTaB/ser IOJNOBHHY JJIMHL CBETOBOIL
BOJIHE! (B CJyuae BHIMMONO CBeTa 3Ta BeJMuMHA PaBHA TPUG/IU-
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Puc. 11. O6mast cxema o06pa3oBauust CTOs4eH BOJHB — DPOCTPAHCTBEHHOI
KapTHHb HHTeD)EDEHUMH ABYX MOHOXPOMATHUECKHX KOTEPCHTHBIX (T. e. CHH:
(asubix) HCTOUHHMKOB mafnydenns S; u Sp. B pepXuefi wacTi pHCYHKE NOKa3aHO
ceyenre crosiyefl BOJHBI IIOCKOCTBIO, MPOXoAsimeil uepes HeTOUHHKH S; U Sa.
[TyuHOCTH —- yuacTKy, Fle HHTEHCHBHOCTb MNOJS MakCHMaJbHA — 32TYIIEBaHbI,
MeXKAY HHMMH pACHONaraloTcs y3jabl. B y3nax HHTeHNCHBHOCTb NOJA  MIIHI-
MaJbHa. B TPeXMEpHOM NpPOCTPAHCTBE NYUHOCTH O06pasyiorT runepOoJIoH b
Bpaments. PaccrosiHile MeXKAY CMEXHBMH HOBCPXHOCTAMH Hy4yHOCTeH MHiH-
MaJbHO TaM, rje HHTCpdepupyiomue Ayun PacnpocTPaHAIOTCS HABCTPCUY ApYr
Apyry (pafion Toukd A;), M MaKCOMAJbHO TaM, rae 3TH JYYH MAYT NMpPHUOGAH3H-
TeAbllO MO OAHOMY HampaB.enuio{ pailon roukd hg). IOHr (axrHueckn peri-
CTPUPOBAJ pacmpefeeHHe HHTCICHBHOCTH B MJOCKOM CEUEHHH HPOCTPAHCTBCH-
Hofi crosivell BOMHBI B oO0.sacti, rae pPacCTOSIHHE MeXAy CMeXHBIMH TOBCpX-
HOCTSIMH IyyHoCTell AOCTATOUHO BEJHKO (CM. HUIKHIO YaCThb PHCYHKA)



3UTEJbHO 4eTBepTH MuKpoHa). B obsnactax, rme untepdepupyio-
IHe MyuYKH pacHpOCTPAHAIOTCS NPUOAH3HTENbHO HO OZHOMY 1
TOMy JKe HalpaB/leHHIo, T. €. TaM, TAe yroJa 6 MaJ, HanpuMmep,
B pafioHe TOYKM A, paccTOsiHHe MeXIy NOBEpXHOCTAMH Ny4HO-
CTefl cymecTBeHHO ysejuuusaercs. Ilpuumna Takoli 3akoHoMep-
HOCTH BecbMa MpOCTa: TaM, rje HHTepdepupyollue Jyud pac-
NPOCTPAHSIOTCS HaBCTpeuy JAPYr APYTYy, T. €. B 06JacTH, pacrno-
JIOKEeHHOH MEeXAy 1ICTOUHUKAMU S| ¥ Sz, HEeGONBIIMM CMelleHHsIM
TOUKH HaGi0jeHust i COOTBETCTBYIOT CYIECTBEHHbE€ H3MEHEHHS
pasnoctu xoma Sii;—Soh; or Toukm h; mo ucrounukos S; u S,
B 6okoBbx o6nacTsiX KapTHHBI CTOSIUMX BOJH, e HHTepde-
pupyiouide Jyud HAyT NpHOAM3HTESBHO IO ONHOMY HampasJe-
HUIO, YKa3aHHas pa3HOCTb MeHseTcss B OPOCTPAHCTBE 3HAauH-
TesbHo MensenHee, CpasHuBasi puc. 9 u 11, HeTpynHO 3aMeTuTD,
uro IOnr B cBoeM ombiTe daKTHuecKn Habuiogan pacnpefeeHHe
HHTEHCHBIIOCTH CBeTa B CEUEHWH KAPTHHLI CTOSYHX BOJAH ILIO-
CKOCTbIO 3KpaHa P, mapasienbHoll JMHMH, COeRHHsONIeli MCTOU-
KA Sy U Sy, B 06JaCTH, TAe VIO Mexxy mHTepdepHpylomm M
nyukaMu BecbMa Mas. Ha puc. 9 3to ceuenne nokasano sHu3y
B 4KCOHOMETPHUYECKON HPOeKIHH.

FJIABA 11

HUCTOKH TFOJIOTPA®UU B OBJIACTH $¢OTOIMPA®UHU
A UHCTPYMEHTAJIbHOW ONTUKH

§ 1. OtoGpaxKeHne CHeKTPaJbHOrO COCTABA M3JTYy4eHHs
06beMHOH KapTHHOH CTOSYHX BOJIH

(meton usetHo# dororpaduun Jlunnmana)

Ecau rosorpaduio paccCMAaTpUBaTh KaK MeTOX, OCHOBAHHLIA
Ha cBofictBe ¢otorpaduueckoil 3aMmUCH KapTHHBI CTOAYUX BOJII
BOCNIPOM3BOAMTL BOJHOBLIE NOJS CO BCEMH HX IapaMeTpaMy,
B TOM YHCJe CO CHeKTpPaJbHbIM COCTaBOM, TO CAeAyeT NMPHU3HAThL,
yTO mepBbifi rosorpaduueckuit s dekt ObL1 oOHapykKeH ellle Ha
zape Qotorpaduu ¢dpaniysckuMu ucciegosatensivMu A. Bexie-
pesem (3) m H. Hbencom (4) u 00bscHeH HX COOTEYECTBEHHHKOM
[a6pusnem JlunnmaHoM (5).

A. Bekkepenb peructpupoBan dororpaduu Ha (GOTONIACTHH-
KaX, Y KOTODPBIX 3MYyJbCHOHHBIH CJOH Obli1 1aHeceH Ha MOJUPO-
Bannoe cepe6po. Kak 3To HU yANBUTe/bHO, 0KA34J0Ch, UTO TaKHe
MIaCTHHKM Ge3 MNOMOIIH KakUX-1H6o KpacuTelell BOCIPOM3BO-
AWM Takxe M [BeT 3aPeruCTPHPOBAHHOTO Ha HUX 00DBEKTA.
Teopuss a1oro »ddekta, THaTesbHO 06OCHOBAHHASI 3KCHEpPUMEH-
ToM, 6b1a BrHocaencTBuu cosmana I'. Jlunnwmanom. T'. JlunmnmMan
noKasaJs, 4to IIPHYKHA ITOrO SIBJEHHs] 3aKJAI04aeTCA B CleAyio-
mem. [Ipu sKcmosunuu Hajx TNOJAMPOBAHHOH MOBEPXIIOCTBIO CC-
pe6pa BozHHKaeT o0BeMHas CJAOMCTas KapTHHA CTOSYHUX CBETO-
BbIX BOJIH, KOTOpAasi BIeUAaTLIBAETCS 3aTeM B TOJILY IMY.IbCHOH-
noro caod. [Ipu naGmomenun dororpaduu usayuenune 6esoro
ecTeCTBeHHOTo CBeTa HHTeptepHpyeT Ha 3alledaTIeHHbIX B 3MYJIb-
CHH CJ0fIX KapTHHBI CTOSYHX BOJH TakKhWM 06pa3oM, 4to ¢(oTorpa-
¢us BLIOMpaeT H3 0EJOrQ CBETA U OTpaXKaeT H3/IydeHUE TOJBKO
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TeX MOHOXPOMAaTHUYeCKUX COCTABJSIOMIMX, KOTOpble OBLIM Ha Hel
3aperucTpUPOBAHbI.

Ha ocuoBe 3>Tux mpeacrasjenuii . Jlunnman paspaGoran
MeTon UBeTHO# (doTorpad sy, KOTOPBHIY XOTHA M HC HOJYYMJ Npak-
THYECKOro NPHMEHEHHS, OZHAKO HNPeACTaBJseT B JLaHHOM CAy-
yae yHTepeC C TOUYKH 3PeHHsl HaTrJSAHON HJJMIOCTPAIWH AABHOTO
aBaenusi. Cxema Meroma Jlunnvama npuBeseHa Ha puc. 12.
Hanyuenye nekotoporo obbekra (ayun Ii, I, I3) dokrycupyercs
o6bextuBoM Qortoannapara O Ha (OTOIIACTHHKY, NOBEPHYTYIO
TakuM 06pasoM, YTo H306parkeHHe NPOCIUPYETCS Ha IMYJLCHON-
HbIfl CJIOf ¢ 4epe3 CTeK/SHHYI NOmNoXKy a. K oGpartHoit cro-
poHe 3MYJbCHOHHOTO CJIOSl ¢ BIVIOTHYIO TpHJIEraer pryTHOE
sepkano 2. QOTOMNIACTHHKA H3TOTABAMBAETCS IO CHE[UadbHO
TeXHOJOruH, paszpaGoranuoil JIMNNMAaHOM, M OT/IMYAETCH OUeHb
BLICOKON pazpemamnieli CrocoOHOCTLIO, a TakXKe TeM, 4YTO ee
IMYJABCHOHNBI ciofl npoapauen. (Takue doronaacTuHKH, U3BECT-
Hbje NOJ HA3BaHHeM <«JHUNNMAHOBCKHE», HIHPOKO HCHOJIb3IYIOTCA H
B nacrosimee Bpems). [Tpofinst uepes mpo3paunblii 9MyJAbCHOHILIH
cnofl ¢, uanyuenune ob6beKTa OTpaxaercs B o6paTHOM HanpasJe-
HH DTYTHHIM 3€pKajoM 2. B pesynbrarte ClOXKeHHs NaMalOIEro
¥ OTPAaXKEHHOTO H3JyYeHHs HaJ IOBEPXHOCTLIO 3epKaJsa BO3HH-
KaeT Crofuas CBETOBAS BOJIHA, NyYyHOCTH Kotopoli dy, do, d
HPeACTaBAAIT cobol0 CHCTeMy ILIOCKOCTeH, MapassielbHHX M0-
BEPXHOCTH 3€PKaja ¥ OTCTOAWIMX JPYT OT JAPyra Ha PacCTOSHHH,
PaBHOM NOJIOBHHE AJUHLI BOJIHB Mafalomiero H3JyueHus, T. e. Ha
pacCTosiHuu NOpAJKa 4eTBePTH MUKpoHa. Ecau mamaomee uany-
yenne HeEMOHOXPOMATHYHO, TO 110 Mepe YAaJieHUus OT MOBEPXHOCTH
3epKana KOHIEHTpauus# CBeTa B NYYHOCTSIX YMEHbIIaeTCs u pac-
npejeieHde WHTEHCHBHOCTY CBeTa CTAHOBUTCH PaBHOMEPHLIM.
XapaxkTepHasi 3aBUCUMOCTb HHTEHCHBHOCTH CTOSIUefi BOJHBI OT
paccrosiHud 0 INOBEPXHOCTH 3epKaja TIpHUBEeAeHa B HHXKHeH
yactu puc. 12.

[Tocsre 3KCHO3UIHM UM MOCJEAYIOMErO NPOABJICHHS HA MeECTC
TIOBEPXHOCTEl MNYyullOCTeH BLICAMKHBAETCH MeTaAJHUeCKOe Ce-
peGpo, 1 B 3MYJLCHOHIOM Cj0e 06pa3yercss psif MapasaeJbHbIX
3epKaJIbHBIX TMOBEPXHOCTEH, PaCHOJIOKEHHBIX Ha PACCTOSHUU Aof2,
PaBHOM MOJIOBMHE JUIMHLI BOJIHB JKCHOHUDVIOIIETO H3JydYeHHs
%o. OkasbiBaercs, 4To Takasi NEPHOAMUECKAs CHCTeMa 3epKaJ
1IMEeT BBICOKHH KO3 OUIHEHT OTpaKeHUsl TOJIbKO /IS H3JYUelns
C JUNMHON BOJHBI A9, T. €. TOJLKO AJIsl TOH CIEKTPaJsbHOfi COCTaB-
Jsomed, Kotopast Gublsa 3aperucTpupoBaHa Ha (OTONIACTHHKE
npu cbeMke. Mlasyuenne ocTanbHbBIX AJAMH BOJH TPOXOAUT uepes
TaKylo CHCTeMY 3epKas GecnpensitTCTBeHHO. B pesyabrare, ecau
HATPaBUTbL Ha TOJNY4YEHHYIO TAaKUM crnocobom doTorpaduo usmny-
yeHye Gesoro HCTOYHHKA CO CIVIOIIHBIM CHeKTPOM, TO OHa BLIGe-
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Puc. 12. Cxema wmeropa usernoit dororpaduu Jlunnmana. Hanyuenne mnexo-
Toporo obwexta (ayun Iy, lp, l3) ¢ paMHOl BOMHB Ay (DOKYCHPYeTCS 0GLEKTH-
BoM oroannapata O na doromnactunky F. [Ipoitas crekasuuyio HOATOKKY
doromnacTHHKA a H MPO3PAUHBIH IMYNBCHOHHBIA CJOf C, 3TO M3JyueHHe OTpa-
KaeTCA OT PTYTHOTO 3epKaja 2. B peayabraTe CIOXKEHHS Majalomiero H orpa-
MEHHOrO H3JYYEHHSt Haj 3ePKaJoM BO3HHKAeT CTOsuas CBETOBAA BOJHA, Nyd-
HOCTH KOTOPOH MpEACTAaBAAT COBOI0 CHCTEMY CJIOEB, MapaJuleJbHEX [OBEPX-
HOCTH 3€pKaja Z H PACHOJNOMKEHHBIX Ha DACCTOAHHH Ag/2. Pacnpe genenne
HHTEHCHBHOCTH TaKOH CTOfUCH BONMBLI B 3aBHCHMOCTH OT PacCTOSIHHS O [O-
BEPXHOCTH 3epKaJa 2 HPHUBEJEHO B HHXHed uacTH pucynka. ITocae sKcmosu-
UHH H ODOSBJCHHS B 3MYJbCHOHHOM CJI0e ¢ 00pasyercs CHCTEMa MJIOCKHX
METaLIHUeCKHX 3epKasd, PaCHOJNOKCHHBIX Ha DACCTORHHH Ao/2 ApYr OT Apyra.
OxasbiBaeTcs, 4TO CAH HA TaKylo CHCTEMY HajaeT H3AyyeHue 6enoro cBerTa,
TO OHA BHIGMPACT H3 3TOrO CBCTA M OTPAXKAET WBJAYUCHHE TOJLKO TOH MHEI
BOJIHEL, KOTOPOE 3KCNOHHPOBaA0 (POTOMMACTHHKY



peT M3 3TOTO H3JYYEHHS W OTPA3UT TOJLKO Te MOHOXpOMaTH4e-
CKHe cOCTaBJsION[He, KOTOpble Y4acTBOBAJH B HpoIlecCe peruct-
paruu. CoOTBETCTBEHHO BOCIPOU3BEYTCs MPaBUWJbHbIC LBETA 38
perucTpUpOBaHHLIX Ha dororpaduu 06 LEKTOB.

PaccMoTprM KOHKPETHbIi MEXaHM3M 3aIHCH M BOCIpOU3BENE-
HHsl CNEKTPa/JbHOrO COCTAaBa M3JY4YeHHs! NPH NOMOWM JHONMa-
nosckoll ¢ororpaduu. Ha puc. 13 nmpencrasiena cxema ob6paso-
BaHWs CTOsiuell BOJIHLI, BO3HHKaIeA B pe3yabTaTe CJAOXKeHHS
nagaomeit Bodusl W u Boamn W/, oTpaxenHO#M OT 3epkania Z.
[Tagaromas BosaHa (o6o3HaueHa CIVIOUIHOM JKUPHOM JuHHeH, CM.
puc. 13,@) pacnpoctpaHsieTcs c/ieBa Hanpaso B CBOGOJHOM Npo-
crpatctBe A MO Hampas/eHWio CTPeJKH, Hiywedl OT Touku 4.
Inst Toro uroGbi omnpeneautb (OPMY BOJHDBI, OTpPaXKeHHOd OT
sepkasia Z, Heo6XoauMo MO OGBIYHLIM IIpaBujaM HOCTPOHTDL
B «3a3epKajbHOM» TNpOCTpaHCTBe B u306paxenye mnajaiouien
Bosibi W. Tlpu 9TOM, B 4acTHOCTH, TOYkKa @ M300pasuTCH CHM-
MeTpuuHOfl TOYKOH a’, TouKa b—b" wu 1. na IlocrpoenHoe
TAKHM CnocoGoM 3epKasibHoe m3o6paxenue BoaHb W oGosHa-
4eHO KpHUBOH, cocrosuiell u3 rouek. 3epKasibHoe u306paxelic
Hanaomel BOJHBI JBMIKETCH HABCTpeuy CBOEMY OpUIHHasy auna-
JOTHYHO TOMY, KaK BeRYT ce6sl BCe 3epKajbHble H306paXeHus.

KpoMe Bcero cKazaHHOro, HeoGXOAMMO TaKMe YdYecTb, 4TO
B CWIY TOTO, YTO HAa MeTAJIMUECKOH MOBEPXHOCTH 3epKaja Ha-
NpSIKEHHOCTb MOJIst JOJMKHA ObiThb paBHa HYJIO, TPOUCXOIHUT TakK
HaspiBaeMasl NOTeps MNOJAYBOJHB, T. €. dasa BoJHB, Geryirei
B «3a3epKa/jbe», H0/JKHA GbITb NMPOTHBOMOJOMNKHA N0 OTHOMICHAIO
K ¢ase ucxomHo#t BoJHBLI. Takoe caexcrBue O0HIUX TNOJOKeHuH
3JeKTPOMHAMUKH, B O6LIeM, PeACTaBJIsSeTcs J0CTATOYHO eCTecT-
BeHHLIM — Mbi IPUBLIKIM K TOMY, 4YTO B <«3a3epKa/lbe» BCe
NOMKHO ObITh Hao6opoT. YUuTHIBAsi 3T0 OGCTOATENbCTBO, Heob-
XONMMO U3MEHWUTb 3HaK KoneGauuii, T. e. Touky a’ TpaHcopMu-
poBaTh B TOuKy @”, TOuky b’ B Touky b” m T. IL.

TTocrpoennas no ykasaHHeM HpaBuiaM Boaubt Wz usobpa-
JKena B NPOCTPAHCTBE «3a3epKajbsi» CHJIONINOH KpuBOH. Bhixoas
U3 TMPOCTPAHCTBA «3a3epKaibsiy B B peasbHoe MpocTpaHcTBO A,
Boana Wz o6pasyer orpaxennyio Boany W’. Ha puc. 13,a sTa
ponHa wusobpaxena nyHkTupoM. CkiafpiBas aMmILIMTYIDL, T. €.
B JlaHHOM cJyuae opAuHaThi nanatomefl Bosunt W u Boannt W,
OTpaxkeHHON OT 3epKasia, HajijieM pe3ybTHPVIOUYI BOJHY B IpO-
CTpaHCTBe Nepex 3epkajioM. PesyabraT 3Toft onepauun usobpa-
®en na puc. 13,b. Paccmarpusasi 3TOT PUCYHOK, HETPVIHO 3a-
METHTb XapaKTepHVI0O 0COGEHHOCTb, KOTOpas 3aK/I04aercss B TOM,
4TO B TOUKAX ¢ ¥ d, PACIOJONKEHHBX OT 3epKaja Z Ha paccros-
HUSAX, KPATHBIX NOJOBHHE JJIMHBI BOJHBLI Mafaloero Ha/JlydeHus,
aMIIuTyaa KodeGanull nmoJs paBHa HYJIO,
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Puc. 13. O6pasoBanune crosueli BOAHE B MPOCTPAHCTBe TIEPEN 3epKaJIOM. @ —
TPOHNECC OTPAXKEHHA BOJHEL OT 3epkasa. llajaomelr soane W, pacnp6c1~pa-
 HAWEHCST B peaNbHOM MpocTpanctBe A, B «3a3epkajbes B COOTBETCTBYer ee
“3epKajlbHOe H30GpaxenHe. BCaeACTBMe HOTEPH MOMYBOJHH HA MOBEPXHOCTH
3epKana Z tasbl 3epKagbHOH BOMHB CAEIYET CMEHHTH HA IPOTHBONOIO XKHEIE
gBOﬂHa W.). BleE),’_lH H3 3asepkanbd, Boana W o6pasyeT OTpameHHYIO OT
Cfp;(:gaB BoqHy W’. b — pesysbTHpyomas KapTHHa KOAEGAHHH nmoas B npo-
PAHCTBE TMepel 3€PKAJOM, MOMAYYEHHAR MOCPEACTBOM CAOKEHHS aMIIHTYX
najaiomed H oTpaxenuod soad. Ha puc. ¢ n d — usoGpaxena amanordunas
pHC. a 11 b, coOTBETCTBEHHO, KapTiHa KoaeCauH#i moas B Kako#-To CHAeAYIOHAR
MOMEHT BpEMEHH, XapaKTepPH3YIOWHICA TeM, yTO TOUKA a MAXAOWed BOJHE
CMeCTHJACh GiKe K 3epKany Z. e — CToAyasi BOJHA, OGPA3OBAHHAA B pe3yJib-
TaTeé MOJIOMEHHS BCeX MOCAeL0BAaTeNbHBIX (a3 B3aHMOJEHCTBHS BOJHH W
€ 3epKasom Z. AMIUINTYA2 KONMeGarHil CTOSUEH BOMHBI MEHSETCS B npeaenax
;)}'{r KPHBOH, H30GpaeHHON KHPHOH CIIOWIKOH JHHHeH, X0 KPHBOH, H306pa-
BO;I;I-;(})H_HYHKTHPOM (cm. puc. e). M3 pucyuka caesyer, 4To B yamax crosuel
B TOUK2X ¢ M d — aMIJUTYAZ KOJMeGaHHE MO BCeria pasHa HymIO

2 B DYYHOCTAX — TOYKAX € W [ — pa3Max kOmeGAHHH MakCHMa/eH ’



CuTyauus B KaKOH-TO CJACAYIOULNIT MOMEHT BpEMCIH i13o6pa-
wena Ha puc. 13,c u d. Touyka a Boaun W’ cMecTnjaach
Gmke K 3epkaljy, OTpa)kKeHHas BOJHA, u306pakeHHasi MyHKTH-
poM, TaKKe H3MeHWsIaCh, OJHAKO CyMMapHOE Kosae6GaHue
(puc. 13,d) TakoBO, UTO BO3MYyIleHNE B TOUKaX ¢ H d no-npex-
HeMy paBHO HYJIO.

PeaysbraT HaJOXeHHs! BCEX MOC/EN0BATEILHBIX ¢daz B3auMoO-
neficteust BoaHb W c sepkasoM Z u300paxkeH Ha pHC. 13, e.
Us pucynka Cjefyer, 4T0 3HaueHus MOJs B MpOCTPAHCTEE nepel
3epKaJOM NPOXOAAT BCe (asbl OT 1306pax eHHOJ JKUPHOH CIJIOUI-
HOJ KpMBOH 10 M306paXKeHHOH NMyHKTHPOM TaKUM 0o6pa3oM, 4TO
B ya/laX — TOYKaX ¢ # ¢ 3HaueHus moJs BCEraa pasHbl HY.TIO,
a B NMyuyHOCTAX — TOYKaX e ¥ | pasMax kKoJeGanuil noJas Bceria
makcuMased. CTpyKTypa Takoro poma COGCTBEHHO M Ha3biBAaeTCH
crosiueil BOJIHOM.

Ha puc. 14 paccmorpen Gosee CHOMKHBII cayuafi, korga Crosi-
qyl0 BOJHY ofGpasyer He OfHa MOHOXpOMaTHuecKas COCTaBJI0-
masi, a M3jyuyeHue, XapakTepuaylolleecs CHIOWHHM CHEKTPOM
B WHTepBaje JUIMH BOJH AL OT JUIMHBI BOJHBE Ag JIO L, (cM. rpa-
¢uK B BepxHel 4acTH pHCyHKa). Kaxpgas u3 MOHOXpOMaTHue-
CKUX COCTABJSIONMX TAKOTO M3JYyYeHusl, B3aHMOJEHCTBYS C 3ep-
xaJqoM, o6paayer ctosiuylo BoaHy. Ha pucyHke mpuBeleHbi pac-
npejesennst HHTEHCHBHOCTEH (KBaaApaTOB aMIIMTYAB) CTOSYUX
BOJIH, COOTBETCTBYIONIMX YeTHIPEM MOIOXPOMATHYECKUM COCTaB-
ASIOMMM ~ PacCMATpHBAEMOTO M3JyyeHus — KpafiHuM  IinHaM
BOJIH CIEKTpaJbHOrO HHTepBania ho U Ap, TPHUEM BBIGP aHHBIM
TaK, 4TO *, = Ao 4 %o/7, a Tax¥Ke ABYM NPOMENKYTOUHBHIM AJIMHAM

BOJH A U Ap, BLIOpaHHBIM Tak, 4TO M=AT+20 n A=
= Lo + ho/11.

B uuKHell 4yacTH pHCYHKa u3oOpaxeHa (YHKIHS pacrpeie-
JeHus MHTEHCHBHOCTH B pe3y/bTHpyIollefl cTostueil BOJHe, MOJY-
yenHHas [OCPEICTBOM CyMMHPOBAHHS HHTEHCHBHOCTeHl CTOAUHX
BOJIH, COOTBETCTBYIOIIUX OTAeAbHBIM MOHOXpOMATHYECKHM  CO-
crapasiomuM. Kak BuaHO u3 puCYHKA, BOJIu3M 3epkKaja MakCHu-
MyMBl ¥ MUHHMYMBI BCeX MOHOXPOMAaTHYECKAX CTOSUHMX BOJIL
MpaKTHYECKH COBNANAIOT, NOCKOJAbKY B COOTBETCTBHMH C Ipaiui-
HBIMM YCJOBHSIMH NepBbii MHHHMYM BCerJa JEXKUT Ha MOBEpX-
HOCTH 3epKajia, a TaKKe B CHAY TOTO, YTO JIMHBI BOJIH paccMmat-
pHBaeMOro MHTepBaia B OOUIEM OTJIHYAIOTCH He OYEHb CHJBLHO.
Herpynuo 1onsith, 4T0 B 310j1 061ACTH, T. €. BOMU3N 3epKana, pe-
3yJbTUPYIONLAsl CTOYAs BOJMHA JOJMKHA XapakTepH3OBaTbCsl 3HA-
YuTENBHBIME MOAyJsiusMu uHTeHcHBHOcTH. OnHAKO MO Mepe
yHajeHdsi OT NMOBEPXHOCTH 3epKana KapTHHa M3MEHsercd: MaKCH-
MyMB ONHHX MOHOXpPOMAaTHYECKMX COCTaBJASIOIMX  nepeMe-
WATCd K MHHHMyMaM JpYTHX, M TAyOGuHa MOLY/SUMM pe3y/b-
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Puc. 14. O6pasopanne crosucit ok B ciyuae, Korga Ha sepkano Z majgaer
H3JYYeHHe, XapaKTepH3yIOuleecs CILIOWHBIM CIEKTPOM B Mpejesax HeKOTOporo
CIEKTPAJbHOr0 HHTEPBAJIA MPOTAXKEHAOCTbIO AL (cM. rpadk B BepXHell yacTit
pucynka). Kaxnan ns MOHOXPOMATHUCCKHX COCTABJASIOWHEX 3TOrO CIEKTPATb-
HOro HHTepBaja o0pasyer CroAuYyi0 BOJHY ¢ CHHYCOMAAJbHBIM paclpegene-
HHeM uATeHcuBHOCTH. Ha prcynke nsofpaenbl pacmpeiefeHHss HHTEHCHB-
HOCTH B CTOSYMX BOJHAX, CO3JAHHBIX YETHIPbMSi MOHOXPOMATHUECKIIMH COCTAB-
JAOIHMA PACCMaTpHBAEMOro HHTepBatad. B Huxkuefi gactd pHcyHKa usobpa-
¥KeHO pacmpejeicHile HHTEHCHBHOCTI B pe3yiabTHPYIOuield crosueil BOJHe, IO-
JIYYEHHO€ MOCPENCTBOM CJHOXKEHHST HHTeHCHBHOCTEH BCEX MOHOXPOMATHUECKIUX
coCTaBisiomKEX. BOH3H 3epKana MAKCHMYMBI BeeX MOHOXPOMATHUECKHX CTOf-
YHX BOJH IpaKTHYECKH COBNANAIOT, H NOSTOMY pACHpele/eie MHTEHCHBHOCTH
CYMMapHOA cTosuell BOJIHBL CHJBHO MOAyJHpoBano. [lo mepe ypanexus or
3epKa/ia MONOXKEHHA MakCHMyMOB pAa3/HYHBIX COCTABJSIOWHX CM;BLuaEOTCH no-
pasHOMY W ry6HHA MOAYJAUHH CYMMApHON CTOsYed BOJHB yMeHbLIAETCS



Tupylowieli crosuell BOJHEL Noctenenso yMmenbuiaercs. Hakowern,
Ha HEKOTOPOM paccTosiuuu X MHHHMYM CTOs4eH BOJIHEIL, 0Gpaso-
BaHHOH OJHOM KpajiHell MOHOXPOMATHYECKOH COCTaBJISIOULEN
CHeKTPasbHOTO HHTEpBAJa MAJAOLIEro H3JyyeHus, CcoBmajer
¢ MaKCHMyMOM CTOsidefi BOJHB JAPYrofi KpajiHeH COCTaBJSIOUIEH
3TOTO HHTEpBaja ¥ CyMMapHas HHTEHCHBHOCTb CTaHET pPaBHOH
HekoTOpOMY cpelHeMy 3nauenmnio /.. (Ha puc. 14 deTBepralil
MHHHMYM KapTHHBl, COOTBETCTBYIOILEH Ao, COBIlalaer C uyersep-
THIM MakKCHMyMOM KapTHHHL, cooTBercrBylomeit A,). C sroro

pACCTOsIHMsI ¥ Jajiee MONyJISLUyY KapTHHBI CTOSYHX BOJH IPaKTH-
yecks ncueanyT. Ha caMoM jese, Ha pacCTOSIHAH X| HATHIA MHHH-
MYM Ao COBMAJET ¢ MSATHIM MaKCHMyMOM kg, Ha pacCTOSIHHH Xp
LIECTOH MUHHMYM A COBMAJET € LICCTBIM MAaKCHMYMOM A; ¥ T. X.

B ofueM cnyuae rayOHHY KapTuHbl CTOSIUMX BOJIH B 3aBHCH-
MOCTH OT LIHPHHBI CIEKTPaJbHOrO HHTEpBAJIa H3JydeHHusd, 1ajato-
lIlero Ha 3epKajo Ak, MOXKHO NOJy4HTb, MOTpeGoBaB, 4ToGHl pac-
cTOsIHHE [0 M-TO MHHHMyMa CTosiueil BOJIHBI, 00pa3oBaHHO@
OHOi KpaiiHell MOHOXPOMATHYECKOH COCTABJAIOMIEH CIEeKTpaslb-
HOro WHTepBasa, ObJIO PABHO PACCTOSHMIO OO f-TO MaKCHMyMa
cTosiyell BOJIHbI, 00pa30BaAHHON APYrofl kpaiiHeil MOHOXpOMAaTHYe-
CKOil cocTapasioulel atoro uutepBana. [Iposens anemenrapusie
apudMerHyecKue pacyersl, 10JyuaeM

A2
X=—5 - (3)

OueHnM BO3MOXKHYI0O TIJyOMHY KapTHHBH CTOSIYHX BOJH
B TOJIE 3MyJbCHOHHOTO CJIOsi JIMIIIMaHOBCKOH Qororpadum,
¥CXOMsl, HAampuMep, ¥3 HeOOXOJHMOCTH PErHCTPUPOBATH BCIO 3€-
JeHyI0 uacTh CHEKTPa, MpOCTHpaUlylocs NpHOJIHBHTENBHO OT
ho = 0,48 mxm 1o k, =~ 0,53 mMxm. Ilpuuumas, uro A=0,56 MKM H
AL = 0,05 mMxmMm, na@feMm, uto Iyy0uHa KapTHHB CTOSIYHX BOJH
paBHa Bcero-nascero 1,25 MKM.

PaccMoTpuM MeXaHu3M, [OCPCACTBOM KOTOPOrO JIMIIIMAHOB-
ckasg (ororpadus BOCHPOM3BOIUT CHEKTPAJbHHIH COCTAB 3allu-
caunoro na ued manyuenuss (puc. 15). IlpemmosoxuM, uro na
tdotorpadun OBIJIO 3apErHCTPHPOBAHO H3JAyUYEHHE, XaPaKTEPH3YIO-
ieecsl CHJIOIUIHBIM CIEKTPOM B Ipejenax HHTepBaJja AJUH BOJH
OT A, 10 A, (cM. rpaduk a). Kak oTMeuasoch, KaxKaas MOHOXPO-
MaTHUYeCKasl COCTABJSIONIast 3aperucTpuposannoro Qororpadueii
H3JyueHns o6pa3yer B 3MYJbCHOHHOM C€JOe (OTOMJIACTHHKH Trap-
MOHHYECKOEe pachpele/feHne MJIOTHOCTH MeTaJliHueckoro cepedpa.-
lBe Taxkue rapMOHMKH IJIOTHOCTH A; U Ay COOTBETCTBYIOULHE
MOHOXPOMATHYECKHM COCTABJSAIONIAM ¢ JJIMIAMH BOJH Ay H Ay,
NPON3BOJbHO BBHIOPAHHBIMH W3 PErHCTPUPYEMOTO CIEKTPaJsbHOrO
HHTepBaja, H300DaxKeHH Ha pHCYHKe OCIJIOUIHOH TYIIEBKOIL.
C nenpio yHPOCTHTb PAaccMOTPEHHE 3aMeHHM KaXKIyl rapMo-

38

Puc. 15, K MexaHu3My BOCHPON3BCACHUS CNERTPAJBHOTO COCTABA H3JIy4eHHs!
C TIOMOWIBIO JHILIMAHOBCKOl dororpapuu. B smyabcHoHHOM cioe dortomaa-
nnactuHkd F3aperucTpHpoBana Crosiuas BOJNA, CIEKTP KOTOPOR XapakTepu-
3yeTcsl CJAOXKHBIM paclpefiesleHHeM IO JiHHam Boan (cM. rpaduk a). Tapmo-
HUKH TJIOTHOCTH METAJVIHYCCKOrO Cepebpa, COOTBCTCTBYIOLIHE MOHOXPOMATH-
YECKHM COCTABJSIOMIUM C JUIMHAMH BOJH Ag H  Af, 3aMeHeHBl CHCTEMO 3ep-
KAJIBHBIX CJOEB Sy, Sz, S3... U Iy, fy, f3. Ilpn maGmogenuu Ha dotorpaduio
nafaer BoaHa W, XapaxTepH3YOWAsACs CIVIOWIHBIM CeKTpoM (cm. rpaduk b).
Hsnyuenue ¢ AJuMHOH BOJHBL Ag OTPAXKAeTCsi «CBOGH» CHCTeMON 3epKAJbHBIX
CJI0EB TaK, 4YTO OTPaXKelHble 3THMH CJOSMI BOJHB CMEIEHb OTHOCHTEJbHO
JApYr [pyra Ha BeJMUHMHY, KDATHYIO JUIHHE BOJHBI Ag, M I03TOMY B3aUMHO
yennuBawtesa. Ipaduuecku mnpouece c/l0XKeHHst TaKMX BOJMH H306pa)<en Ha
puc. e. Ecim Ha e e coM Sy, Sy, S3 najaeT MaAydeHHe ¢ ApYroll AJHHON
BOMHBI Ay, TO CMEUIEHMSL BOJH, OTPAXKCHHHX CIOSIMH S, Sy, Ss, He Oymyr
KpaTubiM{ AJdile BOJHB najgawoiuero H3JYyUYeHHUA. Taxkne BouHH BHIXOASAT U3
CHHXPOHH3MA Y B3aWMHO racarcs. Ilpomece ciaoxeHus KoaeSGaHHil Takux BoOJH
npefcTaBjien HA BEKTOPHOH auarpamme f



HHKY WICTHOCTH CHCTEMON 3€PKAJbHBIX CJIOeB, MPOXOMAAILHMX B TEX
MecTax, rfe IUIOTHOCTh cepeOpa MakKCUMaJsbHA, T. €. TaM, rie
pacrnosarajuch My4HOCTH CTOsiued BOJHEL, B uwacTHOCTH, rapmo-
HHKY A, HpeNCTaBHM CHCTEMOH 3epKaJbHBIX CJOeB Sy, Sg... OT-
CTOSIHX APYT OT Apyra Ha pacctosinue A /2, a rapMOHuKY A,—
cHCTeMOl CJioeB fy, fo..., OTCTOSIIMX Ha paccTosiHue A,/2.

[Ipu wabmonennu aunnManosckas ¢oTorpadust goaxia ObThb
OCBEHIEHA H3JIy4eHHeM, XapaKTepH3yIOLHMCs CIJOMIBIM ClieK-
1pOM B IIHPOKOM HHTepBaje JJIHH BOJH, HANPUMED OT A, [0 Ay
(cM. rpaduk b). PaccmorpuM B3auMOJeACTBHE OJLHOH rapMOHHKH
MJIOTHOCTH, MPEeACTABJGHHON cHCTeMOH clloeB Sy, S, Ss. .. C COOT-
BeTCTBYIOIIeH ell MOHOXpPOMATHUYECKOH cOcTasjafoulell Ay nanaio-
niero u3ayuenust. Ilnockasi BosHa TaKOro H3JTYYeHHS] W, pacnpo-

cTpamsiiomiasicss MO HalpaBJEHHIO BeKTOpa R, TPOXOAS uepes

5MYJbCHOHHBII CJ0ii  Qotorpaduun [, mnocaegosaresblio OTpa-

KaeTcs OT 3epKaJs Sy, Sy, Sa... H 06pa3yeT CHCTeMY BOJIH, HAY-
- e

KX MO0 HapaJuleJbHbIM HaNpaBJeHHAM R, Ry .. BosnoBble
(GpouTH OTpaXKeHHBHIX BOJH NEPNEHAHKYJApHB OOLleMy Hamnpas-
JIEHHIO WX pacmpocTpaHeHnss W B3aMMHO [epeHaKsIalbiBAIOTCA
B HeKOTOpol oGsacti AB.

PaccmoTpam nHTep¢epeHnulo, BO3HUKAIOMYIO NPH TepeHaso-
KEeHHH BOJIH, OTPAXKEHHBIX CJIOIMH Sy, Sy, Sa... C 3TOH Lesbio
cpaBHuM (asbl COOTBETCTBYIOUIHX HM KOJeGaHHH HA NOBEPXHOCTH
OJIHOTO KAKOTO-TO IPOH3BOJIbHO BhIAEJEHHOrO BOJIHOBOTO ()pOHTA
Wy, T. e. ompenenuM, B OJWHAKOBblE JIH MOMEHTbI BpeMeHH 3TH
KoJjieGaHusl TMPOXONST MAKCHMYMbl U MUHUMYyMBIL. [Ipn aTom B Ka-
yecTBe Hauwaja oTcuera ¢asel npuMeM ¢dasy kosebaHuH, cO3naH-
HBIX BOJIHOH, OoTpaxkeHuoit cioeM S;. M3 pucynka craenyer, uto
ecau npeHefpeub a¢pexTamy HAKIOHA Jydeld, TO MOXKHO CUHTATD,
YyTO BOJHA, OTPaXKeHHas CJAELYIOIUM CJAOeM Sy, NpuOGbIBaeT
K naockoctn Wo ¢ OTCTaBanneM OTHOCHTENbHO BOJIHBI, OTpaeH-
HOH CJ/I0€M S; HA BEJHYHHY, PABHYIO YABOGHHOMY pPacCTOSHHIO
MeXNy CJO0sMH S; U Sg. IlockonbKy mJiiHA BOJIHBI [ajalouierc
W3JIydeHusi paBHa B JIAHHOM cJydae Ay, a PaccTOsiHHE MEeX[y
CNOSIMH S; M S PABHO A /2, TO OYEBHIHO, YTO B3AWMHOE paACCO-
rJ1acOBaHKHEe BOJH, OTPAXKEHHBIX CJIOSMH S; H Sp, B TOYHOCTH
paBHO JJIMHE BOJIHBl OTPAXXEHHOIO H3JayueHusi A,. Herpynmo mo-
HSTh, YTO CMEIleHHe BOJIHBI HA LEJIYI0 IJUHY BOJHB (PAKTHUECKH
HHUErO 1€ MEeHsIeT, u [03TOMy KOJNeOaHHs BOJH, OTPaXKeHHbIX
CJIOSIMH S| W S2, JOJKHBI GBITb CTPOro CHH(A3HBIMH, AHaJ0OTHYHO
BOJIHbI, OTPaXKE€HHLIE CJOSIMH S3 H S4, OMEINAsiCh OTHOCHTEJBLHO
BOJIHLI, OTPaXKEHHOH CJoeM S; Ha KPATHOE UHKCJO JJHH BOJH,
OCTAIOTCS CHH(Aa3HbBIMH KAK 10 OTHOLIGHHIO K 3TOH BoJHe, TaK u
Nno OTHOLIEHHIO APYT K Apyry. Takum o6pasoMm, OKaswlBaeTcd, UTo
BOJIHBI, OTpa)KeHHbIe cJOSIMH S|, S, S3, cHH(A3HBI H MNO3TOMY,
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CrAaabiBasiCh, ycuaupaiorcs, T. €. rapMOHHKA @A0THOCTH Merad-
Juueckoro cepebpa, o0pasoBanHas H3Jyd4eHHEM ¢ JJHHOH BOJIHBI
Ag, PE3OHHPYS CO «CBOEH» MOHOXPOMATHUYECKOH COCTABJSIONLEH,
OTpa)<aeT ee B 00PATHOM HAMpaBJASHHH,

Ipadguueckn mpouecc CyYMMHPOBaHHS H3JY4YEHHs € JJIHHOI
BOJIHBL Ag, OTPAXKEHHOTO CJIOSMH COOTBETCTBYIOIIEH efl rapmo-
HHKH TJIOTHOCTH, u300paxKed Ha JHarpamMme e, rie KojaeGauus,
COOTBETCTBYIOWHE KaXJOH H3 CYyMMHPYeMbIX BOJIH, H30GpaKeHsl

- ->

B BUJIE BEKTOPOB g1, g2, &s... Ha Takoii muarpamme cmemennio

Kosebanust na Leaylo JJIHHY BOJHBI COOTBETCTBYET OJWH MOJIHBIN

o6opoT usoGpaxaiomero ero BekTopa. COOTBETCTBEHHO B pac-
> =

OManHBaeMOM C.Hy‘-lae BEKTOpr g2, g3.‘., HOBOpa‘-ﬂHBaﬂCb Ha
oAuH, ABA U T. M. 060p0TOB, OCTaloTCH Hapa.HJIE.HbeIMPI BeKTOpy
->

£ 1 TO3TOMY CKJaAblBAIOTCs TakK, uTO JAJHHA CYMMAapHOro BeK-
—>

Topa ab paBna cymMe LJHH cocTaBasiomux. To ecTs cymmupoBa-
HHe BOJIH, OTPAXKEHHBIX CJIOSIMH TapMOHHKH, NPHBOAMT B JNAHHOM
clydae K CyIeCTBEHHOMY YCHJIEHUIO Pe3yJbTHpYIOUIeil OTpaxkKeH-
HO# BOJIHBL,

IlpeanosoxuM Tenepb, 4To Ha CJNOH Si, Sz, S3... FAPMOHUKH,
06pa3soBaHHOM H3JIydeHHeM C JJIMHOW BOJHBI A, NAjdeT uaJayye-
HHE C JVIMHOH BOJHBI A;, T. €. «uyXKasi» MOHOXpPOMAaTHyeckas Co-
CTaBasiomiasi, KOTOpasi He yuacTBOBaJa B 00pasoBaHuu JaHHOH
rapmoHHKH. IlockoabKy reomerpusi xona Jyuefi OT IJMHHBI BOJHBI
HE 3aBHCHT, TO BOJIHLI, OTPAXKEHHBIE CJAOSIMH S, S3..., H B 3TOM
caydae MHo-npexHeMy nprHObBaOT K nmosBepxHocTn Wi co cMmeme-
nusAMy A, 2k, .. V3aMeHeHne MJIuHBI BOJHBI CKa3bIBAETCH B TOM,
UTO B3apMHBIE CMeUleHHsl WHTepepPHpPYIOUHX BOJH CTAHOBSTCSH
HEKPATHbIMH JJIHHE CBETOBOKH BOJIHBL, B pesysbrarte Takue BOJHBI
BBIXOJSIT M3 CHHXPOHM3Ma M B3auMHO racsitcsi. ['padmueckn sToT

SO

npouecc uzobpaxen na auarpamme [. Bextopu gy, ga.. ., naobpa-

Kaioue KoseGaHusi CYMMHPYEMBIX BOJIH, [OBOpauyWBaIOTCA

B 3TOM CJyyae Ha BeJHYWHBI, HEKpaTHhie LeJOMy 060poTy H,
—

B pe3ysbTaTe, BeJHYHHA CYyMMAapHOro BekTopa ab yMvenbliaercs
N0 CPABHEHHIO C TMPENBIAYIHM CJlydaeM, n300pakeHnhiM Ha aua-
rpamme e. Ilpm pmocTaTounoil TOJUIMHE 3MYyJbCHOHHOTO CJIOS,
KOT/1a KOJIHYECTBO OTPaKAIOUIUX CJIOEB Sy, Sy, S3. .. BEJHUKO, OTpa-
HKOHHbI® 3THMH CJIOSIMH BOJIHBI NDPAKTHYECKH IIOJHOCTBIO TACHT
apyr apyra. Takum o06pasoM, OKasbiBaeTcs, uTO rap MOHHKA IJIOT-
HOCTH MeTaJJIHuecKoro cepebpa, cO3JaHHAs H3JyyeHueM c AIJH-
HOH BOJIHBI ), GECTPENATCTBEHHO NPOMYCKAET H3JIYYeHHe, NJIHHA
BOJIHBI KOTOPOTO OTJIHyaeTcs OT A, ONIHAKO ec/id 2TO He B3AWMO-
AEHCTBYIOIIEE C FAPMOHHKOH A, wu3jyyende Takxe ObIJIO 3alu-
CaHo Ha ¢ororpaduu, TO OHO B KOHLE KOHIOB HAXOIHT «CBOIO»
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rapMoHHKy (Hanpumep, caou !l fs f7...), KOTopas oTpaxaer
3TO W3jyuenue B OOpPATHOM HANpaBJEHHH.

TakuMm o6pasom, aunnMaHoBckas Qororpacmus Bribupaer U3
CIUIOLIHOTO CIeKTPa H3JyueHHs HCTOYHHKA H OTpaKaeT OTHAe/]b-
HBlE MOHOXpPOMAaTHUECKHe COCTaBJSIOIKE, BOCHPOM3BOAS B pe-
3yJAbTaTe BeCh CHEKTpP 32peTHCTPHPOBAHHOrO HAa HeH H3JydYeHHd.
Te MoHOXpOMaTHuecKHe COCTaBJsAIONHe, KOTOpble He OLLIM 3ape-
PHCTPUPOBAHLl Ha QoTorpaduy, MPOXOAAT uyepe3 Hee Gecrmpensr-
CTBEHHO (BHJ CIEKTPOB OTPaXKeHHOTOo M Hpoliejliero uepes ¢o-
Torpadiio u3Jydenus nmpuBeleH Ha rpaduxax ¢ u d).

Paspaborannnifi Jiunnmanom MeTon uBerHol GoTorpaduy,
HECMOTpPA Ha CBOE H3SIUECTBO H OOBEKTHBHOCTb, MPAKTHUYECKOTO
ApHJIOXKeHHs] He MOJYYHJ, MOCKOJNbKY Obl1 BLEITECHEH TaK Ha3bl-
BaeMoil TpexuBeTHOH ¢ororpaduell — cyry6o CyGBEKTHBHHIM Me-
TOAOM, KOTOPHIH BOCHPOH3BOAUT He CHEKTpaJbHBIA COCTaB H3JYy-
yeHHsl, a IBETOBblE OIIYIEHHs, BO3HHKAIOULHE B IJa3y yejoBexa
npu HaGIIOJeHHH JaHHOrO 0ObeKTa.

OcHoBubIM pesyJjbraToM pabor JlunmMaHna sBHJIOCH TEOPETH-
yeckoe M 3KCHepHMeHTaJbHOe 000CHOBaHHE CBOHCTBA 00BEMHOH
KapTHHB CTOSYMX BOJH BOCNPOH3BOJUTbL CNEKTpaJbHHH COCTaB
nanayuenns. Crenyer OTMeTHTDb, YTO TEOpPETHYECKAs] YACTb PaboThl
Jlunnmana Oblna BbIIONHEHA HA BIIOJHE COBPEMEHHOM YPOBHE.
JlnnnMan nokasa, 4TO ero MpoLecC CBOAHTCS K JBOHHOMY Mpe-
ob6pazoBannio Pypbe: Ha NepBOM 3Tame CHEKTP MALAOLIETO
H3JlyueHHsa 3anucbiBaercs B Bujle ero Pypbe-obpasza — PyHKUHH
pacipenie/ieHuss HHTEHCHBHOCTH CBeTa B CTOsIyell BOJIHE, HA BTO-
pOM 3Tame MpH pPEKOHCTPYKUHH OCYIIecTBJsieTcsl elle ONHO
dypbe-npeobpasoBanne, B pe3yjbrare KOTODOr0 BOCCTAHABJIH-
Baercsl HCXOAHBI cmekrTp. Kacasich 3KcnepHMEeHTaJbHOH 4YacTH
palboThl, caelyeT HAMOMHUTB, 4to 3abblTasi Ha TOJBEKA 3K3UTH-
yecKasi TeXHOJIOTHsl H3TOTOBJIEHHS JIHIMIMAaHOBCKUX CBETOYYBCT-
BHTEJbHHX (OTONJACTHHOK YCNMEMIHO BO3POAMJAChL B HacTosIlee
BpeMsl ¥ Hapsily c Ja3epHOH TeXHHKOH SBJSIeTCSl OJHON W3 OCHOB
COBpeMeHHOH roJjorpaduu.

§ 2. CBaA3b CTPYKTYPbi OGTHUECKOTO M30GDaXKeHus
€O 3HAaYeHHSIMH 10Js1 Ha HOBEPXHOCTH.

(Teopusi Bo3HHKHOBeHMs] M300pakeHus B Mukpockoume I, AGGe)

Bociiponspesienne CHeKTPabHONO COCTABA BOJHOBOTO IOJS
CBeTa Bce XKe He fBJSETCSl OCHOBHHIM 3¢ @exToM rojorpadus.
HaTy mosiBjienusi roJorpaguyu NPHHSTO OTCUHTHBATL OT MOMEHTA
CO31aHKisl METOAA BOCIPOW3BEJNEHHS] HPOCTPAHCTBEHHON KOHQUTY-
pauydy BOJNHOBHIX IOJIefl, TaK KaK HMEHHO B KOHQUIYPAIWH BOJ-
HOBOTO 10J1s1 COOCTBEHHO H COMEPKUTCS Ta MHGOPMALHUSL O CTPYK-
Type 06beKTa, Gaarofapst KOTopoii Mbl BHAHM €r0 H306parkenue,

42

SRR
fé’ "l ;?;’l"‘ v

o,

“A 7]
el i

Puc. 16. K npeacrassiennsm 3. AG6e o mpouecce (opmupoBaHHs H3oGpaxe-
Husi B MuKpockone. Ilnockas BoaHa W, ocemiaer o6bext O. OGBEKTHB MHK-

- pockona L, dopmupyer nsobpaxenue o6bekta O, xoropoe Habaonateas A

paccmarpuBaer 4epes oxyasap L, B coorBerctBuu ¢ npencraBienusmu A66e
Kaxjast TapMOHHUYeCKAas COCTaBJSAIOIAs paclpefeleHus 10 CBeTa Ha
o0bexTe, HamnpuMmep, rapmMoHuka S, cO3fmaer B NPOCTPAHCTBE JBE ILIOCKHE
Bosbl W, u W_,. O6vexktus L, dokycupyer 3TH BOJHB B BHe Hap TOYEK,
Hanpumep v, ¥ v.i, B (okanbHO# maockocTH F. Touxw, cooTseTcTBYIMOINHE
BCEM T4pMOHHMKAM pa3/loxeHHs oObekTa, o6pa3yior B NJIOCKOCTH F  CBers-
ly10cA MOje/b NPOCTPAHCTBEHHOro clekTpa odberra. Jdajnee H3iyyeHue Kax-
AOf [apel TOUEK, COOTBETCTBYIOUIMX OJHOA TapMOHHKe o6bhexkTa, Hanpumep,
TOYCK Vi H Voj, uHTePdEpUPYH, CHOBA CO3JAET HPOCTPAUCTBEHHYK APMOHHKY
pacupejeienns uuTcHCHBHOCTH §’. CyMMHpysich, BTODHUHBIE TAPMOHHKH BOC-
' co3nalor n3obpaxenne obnexra O




Y HepoKA HecAenOBaHmMl, KOTOPHIE HpuBeiH K PELIEHHIO 5TOH 34-
nayd, crout paGora nemeukoro Qusuka-onTaika IOpucra AGGe
«O BO3HHKHOBEHHWH H300pa)KeHHss B MHKpOCKome», rie Obliaa
BIIEpBbIE YCTAHOBJEHA KOJWYECTBEHHAsl CBSI3b MEXIy CTPYKTYpO#
06beKTa M TPOCTPAHCTBEHHOH CTPYKTYPOH BOJHOBOTO IIOJIsSI pac-
cestHHOTO MM u3ayuenus: (6).

Maremartnueckoll ocHOBOH mpencraBiennit AGGe siBuJcs yxe
yHOMsSIHYTBI/ ammapar npeobpasoBanusi Pypbe, ¢ NMOMOIIbIO KO-
TOPOrO CJIOXKHOE MPOCTPAHCTBEHHOE paCIpEjeenne CBeTa Ha Io-
BEPXHOCTH OOBEKTa NpeACTaBJAseTcss B BHAE CyMMbl HPOCTPAHCT-
BEHHBIX TApMOHHYECKHX cocTaBasiomux. A66e moxasal, yTo mpo-
necc ¢opMmupoBaHus w®300paxKenuss B OOBIYHOM MHKPOCKOME
MOXHO MpPelNCTaBHTb KakK IBOAHOE npeoOpasosanue Oypbe: Ha
IIepPBOM 3Tarne B pe3yJbTaTe HHTepPepeHuun H3JIyueHus, UCXOMs-
IIEr0 W3 pPa3JHYHBIX TOUEK OOBEKTa, B 3ajHEHl (POKAJbHOH MIo-
CKOCTH OOBEKTHBA MHKDOCKONA BO3HHMKAET MOIENb MPOCTPAaHCT-
BeHHOro crnexkTpa of6bekrTa. Ha BropoM 3Tame B pesyJabrare
uHTepdepeHuny CBETA, HCXONAIIEr0 M3 pAasJUYHbIX Toyek ¢o-
KaJbHOI TIJIOCKOCTH, OCYI[ECTBJAETCS elle OAHO mpeoGpasoBaHue
®ypoe. [IBa mocsaenoBaTeabHLIX Npeobpas3oBanus Pypbe npuHBO-
IS8T K BOCCTAHOBJIEHHIO HEPBHUHOU (YHKUHUH, T. €. K NOSBJIEHHIO
n3o6paxenns 00beKTa.

O6imass cxemMa HaO/MOJeHHst 4Yepe3 MHKDPOCKOM, NPHMEHH-
TeJbHO K KOTOPOH HPOBOAMJINCH 3TH DPacCyXKIEHHsl, MpuHBEAEHa
Ha puc. 16. C TOuKH 3peHuHs IpPEACTABAEHHH TEOMETPHUECKON
ONTHKH TPOHCXOASIINE IPH 3TOM IPOLECCH MOXHO OMHCATh cJle-
dyomuM obpasoM. Bosna ocsemaromiero o0bext usayuenuss Wy
moayaupyercss no ammautyiae o6bvekToM O. OGBEKTHB MHKPO-
ckona L; mpoeunpyer KapTHHY pacipejeeHusi cBeTa Ha 00bEKTe
B HEKOTOpYIO MpOMEXYTOYHYIO INIOCKOCTb, TAe OoGpasyercsi n3o-
Gpaxenne o6bekta O, yBe/IHUEHHOE B COOTBETCTBHH C 3aKOHAMY
dopmupoBaHus #300paxKeHds ¢ NOMOIIBIO JuH3b, HaGmomparesnb
. paccMaTpuBaer 3T0 H300paxeHne uepes OkyJsip Lg, kKak uepes
JYTY.

C Toukn 3penus npexacrtasaeHnit AGGe 3TOT XKe Mpouecc Bbi-
TISJAT caenyiomuM ofpasoM. Boina majawooimero naayuennss Wy
MomyJaupyetcs mo ammantyge oobekrom O. TIpomonyaupoBanuyio
TAakuM 00pasoM KapTHHY pachpeieseHHs] MOJsl HA MOBEPXHOCTH
00beKTa MOXKHO MPEACTaBHTb B BiJ€ PA3JIOKEHUs Ha IIPOCTPaH-
CTBEHHLIE TAPDMOHHKH. B cOOTBETCTBHM ¢ MpHHLHIOM I IofireHca
Kaxjiasi TOYKa TaKOH IPOCTPAHCTBEHHOH MOBEPXHOCTHOH rapmo-
IIMKH MOXET pacCMaTpHBATLCH KaK BTOPHUHBIA HCTOYHHK H3Jyye-
mdsi. OKa3plBAa€TCSA, 4TO H3JyYeHHe BCeX TOYEK MpPOCTPAHCTBEHHOM
rapMOHHKH, CYMMHDYSACh, 06pa3yeT B NPOCTPAHCTBE JIBE [JIOCKHX
BOJIHBI, HallpuMep, rapmMonmka S cosgaer Boauel W; u W_|.
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O6bekTHB MuKpockofma L, (oxkycupyer mJOcKHe BOJHB B BHIe
nap Touek B (OKaMbHOH MIOCKOCTH [ (Hampumep, BOJHBI Wi mn
W_, dokycupyiotcst B Toukn v; ¥ v—p). CyMMa cBeTsunxcst To-
yeK BCEX MPOCTPAHCTBEHHBIX TapMOHHK OGpasyeT CBETALIYIOCHA
MOJIE/Ib MPOCTPAaHCTBEHHOrO crekTpa obbekTa. (I'paduk pacmpe-
JeJIeHAsT HHTEHCHBHOCTH CBETA B TAKOM CIIEKTPE COBMEIEH ¢ (O-
KaJbHO! mIockocThlo F). Kaxayio H3 cuMMETPHYHBIX Map TOYCK
TaKOTO CIEKTPa, COOTBETCTBYIOILYI0 KaKOH#-AH0O U3 mpoCcTpancT-
BEHHBIX TApMOHHK oObeKTa (Hampumep, mapy TOYeK vi H v_y)
MOXKHO paccMaTPHBATh KakK JBa KOTEDEHTHBIX HCTOUHHKA M3/Yy4ye-
uusi, B pe3ysbTaTe MHTEP(EPEHINH KOTOPBIX B MJIOCKOCTH H300-
paxeHusi CHOBA BO3HMKAET rapMOHWYECKOe pACrnpelesense Hi-
TEHCHBHOCTH  (3TOT mpouecc ObI PAcCMOTPEH MoApOOHO Ha
puc. 10,b). B uacrHocTH, Hanpumep, cdepuueckne BOJHBI, HCIY-
cKaeMble TOUKaMH v, M Yv_,, HHTepdepupys, o0pasyloT rapmo-
nuky S’. Takum 06pasoM, KaxJOH MpOCTPAHCTBEHHOHN rapMOHHKE
pasjoxeHusi [oas OOBEKTa COOTBETCTBYET [pOCTPaHCTBEHHA
rapMOHHKA B IJOCKOCTH H306paxennid. CyMMupysch, TaKue BTO-
pHuYHbIE TapMOHHKH CHOBA 00pasyloT mpexHee pacnpeienenne
noJis, T. e. nsobpaxenne obvekra O.

Teopuss A66e Gbina mOCTPOEHA C LEMBIO OOBSCHUTb MEXaHH3M
NPHHIANKHAALHOTO OFPAHHYEHHS  paspeluaioled criocoOHOCTH
mukpockona. C TOYKH 3peHHs 3TOH Teopun CYIIEeCTBOBaHile Ta-
KOTO OorpanuyeHnss oO0BACHAETCA TEM, YTO TapMOHHKH C OueHb
MaJiblM [pOCTPAHCTBEHHBIM MEePHOJOM CO3JaI0T B MOJE pacCesH-
HOTO OOBEKTOM H3JYYeHHS MJIOCKHE BOJIHBI, KOTOPBIE pacopocTpa-
HSIIOTCSI [OJ, TAKUMH GOJbIIMMM YIVIaMH, 4TO WX H3JIyueHHE HC
monajaer Ha OOBEKTHB MHKPOCKOMa (HalpHMep, BOJHBI, CO3/al0-
IMe TOUKW v, M V_gs, TaCATCHA anepTypHol miadparMoil MHKPO-
cxona D).

Jlnst 10KasaredbcTBA ChpaBelIHBOCTH cBoelt Tteopum AGGC
MocTaBWJ clelylomuil sxkcnepuMent. B xagectse ofbekra Obiaa
BLIGpana TepuHojHyeckas cucTeMa Iuenei fy, fo... B ¢dhoxaabHOM
HJI0CKOCTH OOBEKTHBA MHKDOCKONA, KaK H CJEI0BAI0 M3 TECOPUH,
copMupOBasach CBETAMAACH MOJEAb NPOCTPAHCTBEHHOTO CIIEK-
Tpa Takoro oObexTa — CcHCTeMa JIHCKPETHBIX [HKOB, pasiesneH-
HbIX paBHBIMH HHTepBadaMi. IlepekpblB ¢ noMombio Macku M
HeueTHple TOPAJKH TAKOro crnekrpa, AGGe CHHTE3UPOBAJ HOBBHiil
NPOCTPAHCTBEHHBIA CIEKTP, KOTOpbIi COOTBETCTBOBAJ Apyroil
QyHKuMH pacnpejeNeHus NoJs B 3@BHCHMOCTH OT KOOp/HHAT,
a MMEHHO, PaClpelesIeHHIo MO B DEIIETKe ¢ YABOCHHLIM unC-
JIOM HITPHXOB HA MHJIMMETP. B mosiHoM COOTBETCTBHH C Teopuell
H306paKeHne TAKOH HECYIIeCTBYIOIIEH pEIIeTKH MOSBHIOCh 1A
MecTe mpexHero H3oGpaxenus. Jxcinepument AGGe mponsset
6oJblIOe BleyaT/ieHHe KaK Ha COBPEMEHHHKOB, Tak ¥ Ha mocje-
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InyibIllHe TOKOJIEHHsi ONTHKOB M OKOHYAaTeNRbHO YOemun Tex, KTo
COMHEBaJICA B COpAaBelJIMBOCTH ITOH TEOPHH.

Herpynno 3amerutp, 0IHAKO, yTo MpoBeneHHbi AGGe 3Kcie-
PHMEHT GblJ1 TOpasfo IIMpe NepBOHAYaJbHOA TEOPHH H CBOIMJICS
He CTOJIBKO K MIPOBEpKe paspellamnineil cioco0HOCTH MHKDPOCKOIIa,
CKOJIbKO K 1IPOBEpKe BO3MOXKHOCTH CHHTE3a [POU3BOJBHOIO
H300paXKeHHs MOCPENCTBOM YIpaBJieHHs napaMeTpaMH BOJHO-
BOrO 1oJjia. Brepsnie 3T0T BbIBOJ #3 Teopun AGGe GbIJI OTYETAHBO
copmynnpoBan HemeuxkuM ¢usznkom X. BopuieM, Kotopeii npex-
JIOXKHUJ TOJHOCTBIO OTKa3aThCsl OT HCIIONb30BAHHS KaKHX-1460
06bekTHBOB U (GOpMHPOBATh H306paxKenus 3aLaHHBIX OGBLEKTOB,
BOCCO3/1aBasl B HEKOTOPOH MJOCKOCTH COOTBETCTBYIOIIEE UM pac-
npejieJienne BOMHOBOrO moasi [7]. Mopayaupysa mone HJI0CKOH
BOJIHBI MacKOH, B KOTOPOH Obllia NMpOCBepJeHa 3apaHee paccym-
TAHHAsl CHCTeMa OTBepCTHH, H BBOAS (a3oBbie CABHTH B H3Jyye-
HHE C MOMOMBIO TOHKHX CMIOAAHBIX MJacTiHOK, X. Bopumr ocy-
JIECTBAN CHHTe3 H306paXKeHHH peIleTOK HEKOTOPBIX KPHCTaJJOB.
B nanbuefiiiem 3Ta MeroanKka Oblia yCOBEpLIEHCTBOBaHa B AHr-
aun Y. BparroM, KOTOpbI# MpPENONKHJA NOAYydYaTh TAKHE MacKH
¢pororpadpuyeckum nyrem [8]. Opmnako wmeromsi X. Bopma u
Y. Bparra MoXHO ObLIO HCIOJMb30BATH TOJALKO JJsi CHHTE3a
H300paxKeHHd NpOCTeflIHX OODBEKTOB: O6LIYHO 3TO OBLIM KpH-
CTaJLIbl C ONpe/e/IeHHON CHMMeTpHel. Y CNoXHeHHe 06beKTa BeJo
K HeOOXOJIHMOCTH pacyeTa M BOCCO3/(aHHsl UPE3BbIYANHO CAOKHOMH
KapTHHB pacipejieieHdss aMiymuTyn # (a3, 4to OblJ0 HEBO3-
MOXHO OCYIHECTBHTb HMEKILUMHCSI B TO BpeMs -MeTOLaMH.*
OcHoBHOR peayJbTaT 3THX paGoT 3ak/I04Yajncad B TOM, YTO OHH
SIBLJIMCh OCHOBOM, Ha KOTOPO# Obl1 pa3paboTaH roJiOrpaMMHBIHA
meton "aGopa.

~ —_—

* C nosBJjeHHeM 3JCKTPOHHBIX BBIUNCAHTC/BHBIX MALIHE NOSIBHJIACL BO3-
MOXKHOCTb CHOBA BO3BDATHTBCS K 3TOH TeXHHKe — cefiuac OHa pasBHMBaeTCs
110 Ha3BaHHEM <«KHHOMOpM>.

FJIABA 111

OTOBPA)KXEHUE BOJIHOBBIX MOJEM W OBDBEKTOB
C NOMOUIBIO TOJIOTPAMMBI  ~

Jlornuno npeAmo/soXKHTh, YTO BCA MaTepHs obJjanaert
CBOACTBOM N[O CYUIECTBY DPOJACTBEHHBIM C OLQYIUEHHEM,
CBOHCTBOM OTpaMKeHus.

B. WU. Jlenun, IlonHoe co6panne counnenuii, T. 18, ¢ 91.

BBEIEHHE

Ilepexonss or ¢ynaaMedTalbHBIX SBJAEHHH HENOCPEJCTBEHHO
K ronorpaduyu, HeoO6X0AUMO MpeXKAe BCEro NOMYEPKHYTh, YTO IO-
Jorpadusa He OTHOCHTCH K paspsilly TeXHHUECKUX JOCTHXKEHHUIH,
T. €. He sBJsieTcsl HEKOTOPOH CJIOXKHOH HCKYCCTBEHHOH KoMOuHa-
LHeH M3BECTHBIX 3aKOHOB MPHPOJbl, PACCUHTAHHON Ha MOJyUYEHHE
3apaHee 3ajaHHOr0 NOJOXKHTeJIbHOro 3dpderra. [lo cymecTsy
HCTOPHA pPa3paloTKH TOJOrPaMMHOTO MeTOjJd — 3TO  HCTOPHS
MOCJIE0BATENbHOrO OTKDBITHSE Pa3JHUHBIX CTOPOH HEKOTOPOro
eIHHOTO OGBEKTHBHO CYIIECTBYIOULErO SBJEHHS DeajbHOrO Mupa.
OT0 sBJeHHe, OOHADYKMBAOIIEE YHMBHTEJIbHYIO CIOCOGHOCTH
BOJIHOBBIX moJieft oTOOpaXKarh ¢ HENOCTHKHUMOL panee CTENEHbIO
O00beKTHBHOCTH MaTepHaJsbHble HpEeAMeThl, 1[0 CBOell HayyHOI
3HAYUMOCTH HHUYTb 1€ MEHee BAaXKHO, yeM, HalpuMep, sIBJEHHC
unTepepeHUHH CBETOBHIX BOJH. [JecMoTpst Ha TO, 4To 3T0 SIRJC-
HHE JIeKUT B OCHOBE rojgorpaduu M BCEX ee TPHJIOKeHnd, ompe-
HEeJIEHHOTO Ha3BaHus OHO 70 CHX MOP HEe TOJYYHJAO, OTYACTH Kak
B CHJAYy MOJOAOCTA CcaMofi rosorpaduu, Tak I BCJIEACTBHE He-
CKOMBKO H3JHLIHEr0o MNpaKTHUW3Ma, KOTAAa CHJbHBIH HHTEpecC
K CcJeJcTBHSIM HMJeT B yilep® uurepecy ¥ nepsonpuunue. Ocras-
JIs1 BONPOCHl TEPMHHOJOTHH BpeMeHHO B CTOPOHe, IepeineM
K pacCMOTPEHHIO CyUIHOCTH ITOTO SIBJEHAS.
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* § 1. Oro6pazKalowmye CBOHCTBA ABYMEPHOTO CeueHHUs
KapTHHB CTOAYHUX BOJIH

Uctopust nosisjienns ronorpaMMHOIO MeToja B OBIUHX uep-
Tax CBOAUTCS K CHAEAVIOleMy: pa60Taﬂ Hal YCOBEpPUIeHCTBOBA-
HUEM 3JIEKTPOHHOrO MHKDOCKOMA, aHriuiickii dpusnk Jlenunce Ta-
GOp CTOMKHYJICSA € HeoOXOAHMOCTBIO YJAVULIMTL KAUECTBO H30Bpa-
Hennsi, KOTOpOe CH/JIbHO HCKAMaJOCh TaK Ha3biBaeMOH cdepuyc-
ckoft abeppauneil 31ekTpoHibiX JnH3. Ha nepswiil narisg vra
TPYIHOCTb He KaMXerCs 3HauyHTeJNbHON: MH3BCCTHO, 4TO cdepuue-
ckasg abeppamus OObIYHBIX JIHH3 HCOPABJASETCS  LOCTATOUNO
npocro. OXHAKO B 3JMEKTPOHHON onTHKE 1eHCTBYIOT [1€CKOJAbKO
VIHbIe 3aKOHbI, U chepHUecKyio abeppamio B 3TOM c/yyae HEBO3-
MOXHO HCIIPaBHTh MO NPHHIHIHAJBHBIM coobpaxenusiM, [1a sror
cyer Obla daxce TOKa3aHa COOTBETCTBYIONIAfA TeopeMa.

Ilnsi Toro, uro6hl mpeoxoneTh 3Ty TpyaHocts, 1. [aGop mpe-
MOKHA TOCTPOHTH TOUHYIO MOLEJb [ONS 3JIEKTPOHHBIX BOJH
B ONTHUECKOM JHalla3OHe CIIeKTPa, a 3aTeM HCIPaBHTb y 3TO
monenn chepuueckyio abeppamuio MeToLaMH OGLIUHOR CBETOROH
ontuky. VIMeHHO 1iIs1 pelllenus Tako#, B 06IEM BecbMa yacTHOLN,
OZIHAaKO BMECTE C TeM OuYeHb XapaKTepHOH 3amaud u Obiia upe-
noxeHna 3 1948 roxy rosorpagus (9, 10, 11).

Tepmun «rosorpaMmas» BBeJs Faﬁop. «Xos0oc» mno-rpeyecky
O3HauaeT I1eNbld, Bech; «IpaMMa» — 3aluch, [osorpamMma —
«BCECTOPOHHSASl 3amuCbh». ITox 3TWM TepMHHOM MOXKHO NOHHMAaThb
KaK BCECTOPONHIOIO 3alHCh BOJHOBBIX [OJEH, TaK # BCECTODOH-
HIOI0 3anuch cBeflennit 06 o6bextax. O6Ga 3TH TONKOBaHHs Ipa-
BUJIbHBI: TOJOTpaMMa TOYHO BOCCTAHABIHBAET BOJIHOBHIE MOJISA;
M C HAMH TIOABJSIOTCH VIHBHTEJNbHBlE [0 CBOEH JeTaJbHOCTH
n300paxeHus o6bekToB. TepMun «rosorpadusi» GLIT BBeJeH 3Ha-
YHTEJbHO TO3/1ee aMepHKaHCKUM uccieposareneM JI. Crpoykow.

Xon wmbiean [aGopa O6bln BecbMa NOPOCT: €CJAH HAJONKHTh
caoxHoe, B ofllleM Cyyae HeH3BECTHOE, BOJHOBOE MOJje H3jyue-
Husl, paccesiHHOro HekoTopuiM ofbekroM O, W u3iyuense npocToil,
3apaHee H3BeCTHOH BOJHBI, HCIYCKAEMOH TOYEUYHBIM HCTOYUHHKOM
S (3ry BosHy Ha3wBalOT pedepeHTHOl), TO ofpasyercst mHTEphe-
PEHUIHOHHAsl KapTHHA, aHaJoTrHuHas TOH, KOTOpasi BO3HHKaJa
B oneite I0nra (puc. 17, a). Owimune 6ymer 3aK1i04aThes TOIBKO
B TOM, UTO DHCYHOK KapTHHH HHTepdepennnu OGyrer 3Hauu-
Teabho Gonee caO0KHBIM, OIHAKO OONIME CMBICA TAKOH KapTHHLI
COXPAHHTCS — CBET/JAble MOJOChI OYyAYT COOTBETCTBOBATBH MECTaM,
rne ¢aspl 00beKTHOH 1 pedepeHTHON BOJIH ONHHAKOBHL, TEM-
Hble — MecTaM, e 3TH (asy oraudarorcs. [IpeanosoxuM, uto
Takas HHTepdepeHlliOHHAs KapTHHA 3aperucTpHpoBaHa Ha ¢do-
romsacTuike F i mposiBaeHa ¢ oOpaiieHHeM TakuM 06pa3oM, uTo
B MecTax, [Jie pacrnojarajuch CBETJbIe I0JOCHI, MIacTHHKA Cra-
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Puc. 18. Cxema 3amuci M pPeKOHCTPYKuMH rojorpamm Io metony laGopa.
[Ipu samncn (puc. @) Ha OTONNACTHHKE DPErHCTPHPYETCA (DHIHUECKAS TeHb
o6bexTa — pesynbraT unTephepennun BosHb® W, Hadydenns, paccesHHOro
o6bexToM S, B BOMHH W, HeNOCPeICTBEHHO PACHpPOCTpPAHAOMEHCS OT HCTOU-
nuka uaaytenns. [Ipu pexoncrpykuun Ha rosorpammy H Hanpasisercs uaay-
YEHHE TOr0 e MOHOXPOMATH4ECKOr0 MCTOUHHKA S, KOTOPHI MCHOJbL30BAJICH
mpu chemke. [osorpamma f/ BOCCTAHABJMBAET BOJHOBOH (GPOHT 3ANMHCAHHOIO

Ha He#t nsJiyqexms{ H ¢ HHM HCTHHHOe wu30o0pamenne obbekra O’ Ozmaxo
KpPOMe 3TOTO, BOCCTaHaBJIPIBaeTCH HEKOTOpaﬂ JIOIOMHATENbHAS BOJHA W H

C Hew JIOXKHOe 14306pax(e1me 0. Bom{y W/ 1 usobpaxenne 07 MO}KHO o-
JY4HTS, 0T06paBHB W u O s cq)epnqecxom (dpoHTEe BOJMBL HCTQ'{HI/IKa W

pacnonaraxo'rcsx B 3TOM cCJlyuae na OJIHOR npsmopx B peSyJIbTaTe uero BOSHH-
KaeT B3aMMHAs uuTepdepeHuHs, MCKAKAWOmAT 002 H306PaKeHNs



HeT NMpo3payHoOH, a TaM, rie ObLIM TeMIIbIe [OJOCH — floyeprieer
4 craHer Hempo3pauypofi. [lepefinem K Tak Ha3blBaeMOMy IIpo-
ueccy pexoHcTpykuuu (puc. 17,0). Ecaw wma mnoayyeHuyio 1o
pacCMOTpeHHOMY ciocofy (oTomIacTHHKY-roJorpaMMmy Haipa-
BUTb H3JyueHHe OLHOH TOJbKO pedepeHTHON BOJIHBI S, TO 1O-
CKOJIbKY ToJIoOFpaMMma Mpo3payHa TOMIbKO B TeX Mecrax, rile (a3ssl
00beKkTHOH 1 pedepeHTHOH BOJAH ONMHAKOBBI, OHa MHpPOMYCTHT
TOJIbKO T€ y4acTKH pedepeHTHOH BOJHBI, KOTOpble COBMNamaloT Mo
¢ase c BoaHOK 06beKkTa. YyacTku XKe pedepeHTHOH BOMHBL, KOTO-
pbie oTinualoTes 1o dase or u3ayueHus o6beKTa, GyayT 1I0TJ0-
menn rojgorpamMmoi. Mcexmouasi rakum cnocofoM u3 pedepenr-
HOH BOJIHBI BCe HEHYXKHOe, FOJIOrpaMMa BOCTPOU3BOLUT MpHUGIH-
3MTeJbHO Ha [MOJIOBHHe cBoeli mJowafu pacmpenenenie ¢as,
coBmajamuee c pacipegenenreMm (a3 H3JyueHHs, paccessHHOIO
ob6bexkToM. Ha ocTanbHO# yacTu MOBEpPXHOCTH NOJIOIpaMMBL, TaM,
rie pedepenTHast BOJIHa MOrJIOIAETCs, 3HAYEHHs 0O OYAyT
paBubl Hymo. ITockolbKy mouepHenne rosiorpaMMbl 3aBHCHT OT
BeIMUMHBLl 3aCBETKH, TO OKAa3blBAeTCsA, yTo, KpoMe (aswl Ha TO-
BePXHOCTH T0JIOTPAMMBl BOCCTaHABJIMBAETCS TaKXKe M aMILIATYIA
o0bexkTHOH# BoJHBI. Bocnpou3Benenue 1moss Ha KakOH-TO MOBEPX-
HOCTH, T. €. B OJHOM 3BeHe, B COOTBETCTBHM ¢ mpuuupHnom Iofl-
renca Bjeger 3a co0OK BOCIPOU3BENEHHE MOJS BO BCEX OCTaJb-
HHX 3BEHbSIX, T. €. BO BCEM TPEXMepHOM IMpOCTpaHCTBe crhpaBa
or rojorpaMmbt (puc. 17,b). HaGmonarenn h, xortopmulit pe-
THCTPHPYET TaKoe BOCCTAHOBJEHHOE IOJe, VBHAMUT HEOTJIHIUMOE
or opuruHana usobpaxenne O’, pacnosioxkeHHoe Ha TOM XKe
MECTe, I'ie pacioaarajics npu cCbeMke 00BEKT,

Cnenyer ormeruTb, uto cxeMa, n3ofpaxenHas na puc. 17,
Obljla pensoXKeHa 3HAYATENbHO mo3nxHee paborht ['aGopa amepn-
KauckuMu uccienoparteasmu J. Jlefitom n 10, Ynarunexcom (12,
13, 14). 3ta cxema Obuia npuBeneHa HAMu B CBs3H C paGoTOi
l'aGopa ToabKO ¢ peJsbio* HanGosee OTYET/IHBO MPENCTABUTL Me-
XaHU3M NeAcTBus pedepeHTHOH BoJIHBL. B neAcTBuTeNbHOCTH XKe
l'aGop ucnosb3oBasM HECKOIBLKO WHOH, ropas3no Menee 3(dexTun-
HblH METOJ 3amucH roJjorpammel. B Te BpeMena OTCYTCTBOBAJM
HOCTATOYHO MOHOXPOMATHYECKHE HCTOUHWKH H3JIyUYeHHsl, H T10-
3TOMY eNWHCTBEHHOH NpPAaKTHUECKH peanusyeMoll cxeMmoii Obljia
CXeMa C TaK ‘HAa3blBAEMBIM JIHHEHHLIM PaCIOJIOXKEHHEeM HCTOUHHKA
H3Jyuenusl, o6beKkTa u rogorpaMMbel (puc. 18). [lpu ucrnonwsszosa-
HAH TakoH cxeMbl Ha ¢oromractuuxe F perucTpupoBasach TeHb
Masoro ob6bexra O, KOTopasi BO3HMKAa/Ja MPH OCBEIEHHH 3TOrO
00beKTa TOYCYHBIM MOHOXDOMATHUECKMM HCTOUHHKOM H3JIyYeHHS
S (puc. 18,a). Ha 3rom npouecc nosyuenusi rosorpaMmsl 1 3a-
kanyrBajicd. OQHAKO B 3TOM, Ha NepPBbI# B3IVISN CJAXILKOM Mpo-
CTOM, SKCICPHMEHTE ecTb OnHA cyllecTBeHHas TOHKocTb, Korpa
HCTOYHHK S OYeHb MaJ W MOHOXpOMaTHyeH, OGHAPYXKIBaeTcs,
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4TO 1pomecc O6pa3oBaHMsl TEHH He TakK MNPOCT, KaK Mbl €ro
o0bI4HO TpencraBaseM. PaxTHUCCKH, Teub B 3TOM cjyyae siB-
JfeTcA pe3ynbTaToM wunrephepeHuun H3JAYYeHus, paccesHHOTO
obbekToM (Boana Wp) co cBoeoGpasuoit pedepenTHol BOSHON —
H3/yueHHeM UCTOYHWKA S, nomajzaluMM Ha (OTOMIACTHHKY, Mil-
nyst o6wekr (Bomna W,).Z [Nosyuammasica npu 3TOM KapTiHa
M0X0Xa Ha KaKOe-To KPYXKEBO u TOJbKO BechbMa OTHAJEHHO Ha-
nomMuHaer o6BeKT.

TTponece pexoncrpykuiu rosorpammsl ['a6opa n3oGpaxen na
pic. 18,b. Tlpoapnennass u skcnoumposammass rogorpamma H
yCTaHAB/INBAETCS HA TO K€ MeCTO, KOTOpPOe OHA 3aHMMAaja lpi
ChEMKE, # Ha Hee HalpPaBJseTCs H3TYyYeHHe TOUEYHOro KOrepeuT-
Horo wucrounuxa S. Tlamas ma romorpaMmy, 3T0 H3JIyueHie,
B COOTBETCTBUH CO CKa3aHHBIM paHee, MOLYJAHpPYercs ee DHCYH-
KOM Tak, 4TO 3a IOJIOrpaMMoi BocCTaHaBauBaercsd Bogna W, u3-
JyYeHusl, paccessHHOTO0 OOBEKTOM, H, COOTBETCTBEHHO, MOSBJISETCS
usobpaxenne obbekra O, HEOTIHUMMOE OT OpPHIHHANA.

Bonee neranpmoe paccmoTpende mnokasaso, YTO NPH DEKOH-
CTPYKUHMH BhIABAAETCA 3hdexr, KoTopblii nepBoHayaabuas upes
HE MpeliycMaTtpuBaia: KpoMe HCTHHHOTO n3obpaxenuss O, Boa-
HAKaeT Takke u noxnoe 07, xoropoe pacinonaraercs MexXay
HabmonaTeneM h W UCTHHHBIM H306paxeHieM. B pesvabraTe Ha-
JIOXKeHUS ITHX H306paxKeHHR 06a OHH CHJIBHO HCKAXKaloTCs.

BosHuKkiOBEHHE JIOMKHOTO H306paMKEHHS HABIAETCH NDPAMBIM
CJACNCTBHEM MNPUHIHNHAJAbHON HEZOCTATOYHOCTH MeTola BOC-
npousBefeHust a3 3a CueT UCKIIOUEHHs «HEHYKHBIX» yacTell pe-
¢epentnoit Boansl. TMpuunny 3Tofi HexOCTATOUHOCTH MOHATL He-
TPYAHO: paccMarpuBas sipjende unrepdepenunu (puc. 10),
MBI BBLISICHHJIH, 4TO Pe3y/bTaT CJAOMXKEHHS BOJH 3aBHCHT OT NVTH,
KOTOPBIA 3TH BOJHBEI POXOAAT 10 BCTPEUH APYr ¢ APyroMm. B mau-
HOM C/yuyae 3Ta 3aBHCHMOCTb TaKXe HMMEEeT MeCTO, U MO3TOMV
MOXHO CKa3aTb, YTO PHCYHOK I'OJIOrpaMMbl, T. €. KapTHHA HHTeD-
depennnu Bosn Wo u W neankom onpeneaseTcst paccTosHASMY
8 wmexny stumn Bonmamu (puc. 18,5). Herpyamo 3amemTh,
UTO MOXKHO 1IOCTPOHTh BOJHY W, pacCTOSHHS OT KOTOpO# IO

W, Gymyr TOWHO TakuMH XKe, KaK M DACCTOSIHHS OT W, no W,
C TeM ENMHCTBeHHBIM OTJHYMEM, uTO 3Ta HOoBag BOJAHA Ovier
onepexarb Bosny W, B TO BpeMms xax mpexusa BosiHa W, or
Hee orcraer. Unrepdepennuonnas kapruua, cosnaudasi BoJHAMH
Ws " W;, 6yner oraH4aThcsl OT KapTuuel untepbepeHuy BOJH
W.u W, roabko pacmpenenennem ¢as, a nockoabky horonsa-
CTHHKA (asy u3jyueHusi He uyBCTBYET, TO NJs Hee ofe HHTED-
depennuonnble KapTrubl GyAyT COBEpIIEHHO OXWHAKOBLIMH. Ta-
KHM 06Da30M, OKa3blBaeTCsl, WTO PHUCYHKY TOJOIPaMMBI COOTEET-
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HOCTb CO3faius Ha 5Toll ocHoBe H306pasntTelbHON TEXHUKH, BOC-
NpOH3BOJSILEH MOJHYIO HIJIO3HIO JeACTBATEIbHOCTH nsobpaxae-
MOro ofbexra, Oblla TaKKe H3BeCTHA panee, B 4acTHOCTH, 3TH
BO3MOMKHOCTH OBUIK YNOMSHYTBl BIEpPBbIe B CBS3H C pa3paboTKoii
MeTosa roforpaduu ¢ 3amAChIO B TpexmepHbix cpenax (15—I17).
Onnaxo E. H. Jlesir u 0. Ynarunekc Oblid mnepBbIMH JIOAbMH,
KOTOpBle MOJy4H/IH 3TH YIMBATEJ]bHbE H300paxcenns, 10Kas3as
na jele peaJbHOCTb HX cymecrsoBanusi. Ha mmpoxyio ofecT-
BEHHOCTb 3TOT yCINeX MNpOH3BeJ OueHb CHJbHOE BileyaTJeHHe i
SBHJICSI KAK Obl KATaJH3aTOPOM, KOTOpHI{l BbI3BaJ OypHOe Pa3BH-
Tie Merola. Bo BCcSKOM ciyuae, ecau 3a 16 jer pa3BuTHs roJjo-
rpadun c 1948 mo 1964 rox 6bli0 OmyGIHKOBAHO OKOJIO TPHA-
yara pa6or, to mocie paborsl E. H. Jleiira u 10. YnartHuekca
KOJIAUECTBO MyOJuKanHil cpa3y MPEBBICHJIO ThICAYY 38 FOX.

§ 2. OTo6paaiomue cBOACTBAa 00beMHOM KaPTHHBI
CTOSIYUX BOJH (rojorpadus ¢ 3anHuchio
B TPEXMepHbIX cpeaax)

B 1958 r. aBrop nacrosmel padorsl, MPOBOAS HCCAENOBAHHS
B 06J1acTH CO3/MaHHS H3006pa3uTeJbHON TEXHHKH, BOCNPOH3BOMS-
uielf fI0JHYIO HJLIIO3HIO JeHCTBATEJbHOCTH H30GpaxKaeMblX o0bex-
TOB, TakkKe NMpHLIE] K Wiee 3aMHCH BOJHOBOIO I0Js 33 Cuer ero
cMeurenusi ¢ pedepeHTHON BOJHOIL. Tlepponavanbno, UCxoad H3
tpe6Gosanuii npunnuna llofirenca, aBTop, TaK Xe KaK H ["a6op,
coGupajcs peNCTPHPOBATH IBYMEPHYIO HHTep(epeHIHOHHYIO
KapTHHy, 4TOGbl BOCIPOM3BOMHUTL €€ ¢ MOMOMIBIO 3HAUEHUsi MOJ
Ha HekoTOpol moBepxHocTH. ONHAKO B OTJIHuHME OT METOAa Ia-
Gopa pedepeHTHYIO BOJHY MPEMoJaraaoch HONABATh HABCTpedy
06BeKTHO. DT0 OGCTOATEILCTBO H MPElOnpeenao lajabuefinee
HanpaBJeHue HCCaeOBaHuN. :

Ha caMoM feJe, KaK y»Xe OTMeyasoch paHee, KapTHHa HHTeP-
depennuy u3JgydeHns HOCHT OOBeMHbIH XapakTep, W 3TO OTHO-
CHTCSl He TOJbKO K CJydalo HHTepdepeHuus ABYX TOUYEUHBIX
WCTOUHHKOB, KOTOPBI GblLI paccMoTpen Ha puc. 9, HO H K caydaio,
korna mpocras mo (opme pedepeHTHas BOJNHA uHTep hepupyer
CO CJIOKHBIM BOJIHOBBIM TI0JIEM H3Jy4eHHsl, OTDAXKEHHOro NpoH3-
BOJILHBIM 0O0'beKTOM. B 06UMX yepTax KoHuUrypanus BO3HHKAIO-
mieil mpy 3TOM cTostuedl BoJbl H30Gpaxkena Ha puc. 20. Kak Buano
W3 PHCYHKA, NOBEPXHOCTH My4YHOCTeH CTOsiYeH BOJIHBI, oOTeKas
0GbekT, 06pasyloT CTPYKTYpy, HallOMHHAIOUIYI0 BOJIEI, KOTOPbIE
BO3HHKAIOT B BOZE BOKPYr ABHXKyIlerocs kopabusi. B ofmactn
Mexy 0GBEKTOM H. HCTOUHHKOM, Ie BOJHA HCTOUHHKA S pac-
mpocTpansieTcss HaBCTpeyy BOJIHE, OTpaX<eHHO# OT o0bekTa, Kap-
THHA CTOSIYAX BOJIH CWJBHO CXKaTa M PAaccTosiie MKy noBepx-
HOCTSIMH My4HocTell COCTABJSAET MOPSIAKA NOJOBHHBI AJHHLI BOHbI,
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Puc. 17. PaccmoTpende MeXaHH3Ma 34lMCH H BOCNPOU3BeAEHHS BOJIHOBOTO
1041 0G'beKTa € IOMOILBIO ABYMEPHOH roMOrPaMMBL HA IpHMepe CXeMH, Npej-
aoxennoil E, H. Jlefitom u IO, ¥Ynartunekcom. [lpu sanucu (puc. @) Ha doro-

.macranke F o permcTpupyercs HuTephepeHUHOHHAS KapTHHA, BO3HHKAOuas

NIpH HaJIOXWeHHH BOJHB H3Jy4eHHS, PaccessHHOro o6bekToM O, H pedepeHTHON
BOJIHH, HCHycKaemol HCTOuHHKOM S; doromiacTHHKa naubo/ee CHJABHO 3a-
CBEUHBAETCT B TeéX MeCTaX, rue ¢asa pedepeHTHOH BOMHH COBRAmaer ¢ ¢asoi
H3aydeHus, paccedHuoro oGbexkToM. [locne mposBaeHHs ¢ ofpaileHHeM 3TH
MeCTa CTaHOBATCHA npospaunsiMu, Tam, rne ¢asw oO6beKTHOH u pedepenTHOf
BOJH OTJHYAOTCH, doTomacTuuka nouepueeT. [Ipu pekoHCTpyxumu = (puc.. b)
Ha ronorpammy H uanaer pedepentHas BoHA TOrO Xe HCTOUHHKA S.-B coor-
BeTGTBHH C YCJOBHSMH 3aMHCH roJiorpaMMa NPONMYCTHT TOJBKO Te -4aCTH 3TOH
BOMHBI, $a3a KOTOPLIX COBHander ¢ (a3of U3JIYYeHHS, PACCESTHHOrO 0GbeKTOM.
Taxum o6pasom Ha noOJOBHHEe MIOWLAMH TONOTPAMMbL BOCIIPOH3BOLHUTCH BOJHO-
BOE 10Jie 0GDbexTa, H, CJlefoBaTeNbHO, B COOTBETCTBHH ¢ npuununom I[iofi-
reHCa 3TO NOJie BOCCTAHOBHTCH BO BCEM TPEXMEPHOM IPOCTPaHCTBe CNPABA OT
rosorpamMmel. Boceranosietinoe mose o6pasdyer nzofpamenne obwvexta O, He-
OTJIHUYHMOE OT OPHTHHAJIA



pTpupylomux cpefax Obil cAenan AMEpUKAHCKHMU Wechefosate:
asmu E. H. Jlefitom # 0. ¥Ynaruuekcom B 1962—64 romax (12,
13, 14). CymHOCTb MpejIOXKEeHHOT0 HMH MEeTola 3aKjiuajach
B caenyiomeM. Kak yxe ormeuasocb, merox ['abopa oGaaman
TeM HEIOCTATKOM, 4TO HCTHHHOE H JIOXKHOE H300paxeHns 00bexTa
pacnoJiarajuch Ha OLHOH JuHuy ¢ Habjonarensem. B pesynprare
OMHO ¥3 3THX H300pa)KeHHH OblIO BHAHO Ha GoHe ApYyroro #
ofa wu300paxeHus HCKAXKaJWChb B3aHMHOH uHTepdepeHnHei
COOTBETCTBYIOUMX UM BOJHOBHX moJjeit. Mccaenys BO3MOXKHOCTH
NOBHIILEHHS] KAauecTBa M300paxKeHus B rojorpadHuecKknx yCTpOH-
CTBaX, IpelHA3HAYeHHHX JJIf BH3yaJu3aunuu H300paxenus,
CO3/1aBAGMOT0 TAK HAa3BIBAEMBIM pPajHOJOKATOPOM C OOKOBBIM
o63opoMm, E. H. Jleiitr u 0. ¥Ynatuuekc npeisoxuin BecbMa Npo-
croe u 3Q(eKTHBHOE yCOBepIleHCTBOBaHHE cXeMbl ['abopa — onu
BeiBen (OTOTIACTHHKY M3 06J1acTH TeHH 00bekTa (MoJoKeHHue
F, na puc. 19) B Gokosyio sony (mosoxenne Fg) (12). Ilpn
3TOM OBLIO NOCTATHYTO ONHOBpeMEHHO ABa 3(¢EeKTa: BO-MepPBhIX,
COBEKT fepecTasy 3aTeHATb pedepenTHYIO BOJHY, B pesyJbTare
Yero MOSBHJIACH BO3MOXKHOCTb PErucTPUPOBATH JIOOHE O0OBEKTH,
a He TOJBKO Te, Y KOTOPHIX TeHb NPAKTHYECKH OTCYyTCTBYET, BO-
BTOPHX, ¥ 3TO HEe MEeHee BAXKHO, M3JyueHHsl HCTHHHOTO W JIOK-
HOrO ¥300paj)KeHHusi NMepecTalyu HaKJaLbBaTbes APYT HA JApyra |
¥X B3amMuble nckaxkenus ucuesnu. Ilocnennee myxpaercs B He-
Gonpiiom nosicuennn. Co6cTBeHHO roBopsi, 06a m3obpaxenuss O’
un O” ocranuch Ha npexuux Mecrax. Onnaxo Jjyuy, o6pasyiomue
5TH u300paxenus, Kak BHAHO H3 puc. 19, mpocTpancTBenHo pas-
JNeJUJINCh: Jyud HCTHHHOTO H300paKeHHS HOLLIM 10 HampasJe-
nuio ot usobpaxennss O’ uepes romorpammy Fp k mabmonaremo
hy, Jyun JIOXKHOPO W300pazKeHus MOILIA OT roslorpaMmsl Fy uepes
uzobpaxenre O” k mabmopartemo hp. HabGmonarens nmpu 10M
NOJIYUHJ BO3MOXKHOCTB, NepeMemniasich M3 TOYKH Ay B TOUKy ho,
Bujieth ngoGpaxenuss O’ u O” 10 OTHENBHOCTH.

Cienyer OTMETHTb, YTO TepBas H3 IepeuHcJeHHsx paldoT’

E. H. Jleiita u 10. Ynartuuekca, kax, co6crsenno, u paora [1.I'a-
Gopa He BHI3BaJa KaKoro-iub60 pe3oHanca H OCTanach He3ame-
yeHHOl, TeM G(oJiee 4YTO MBICJb O NPAMOH 3aBucHMOCTH 3(dek-
THBHOCTH BCero mpoiecca OT cTemeHH 3¢GheKTHBHOCTH pasiedne-
HHsI BOJIHOBBIX IoJiefl cojepiKanach HemocpeAcTBeHHo # B pabore
I1. Tab6opa. IToBopOTHBIM MYHKTOM B HCTOPHH TroJiorpaduu siBu-
Jachk pabora 3THX aBTOPOB, onybauxkoBanHast B 1964 rony. B sto#t
pa6ore E. H. Jleiir u 0. ¥narnuexc, ncnoab3ys CBOH METOX H
HOBLIl Ype3BHIYAHO MOHOXPOMATHUHBIH HCTOYHHK H3JyyEeHHSI—
Jlasep, MOJNy4HJIH OGBEMHOe H300paxKeHue IMPOU3BOJBLHOrO 00b-
eKTa — IHaXMaTHOH JOCKH C DacHoJIOXKCHHBIMH Ha HeH ¢urypxa-
M. BooGuie roBopsi, BO3MOXKHOCTb I0JYyd4eHHs T0JONpadHUecKnx
1300paKeHui, HeOTIHYUHMbIX OT OPHIHHAN4, a4 TAKKe BOZMOX
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Puc. 19. K ycoBeputencrsoannwo, sueceunomy E. H. Jleitrom u 10. YnaTtHuek-
com B meron J. laGopa. B merome M. [a6opa rosorpamma pacnosaranach
B nonoxeHun F, u malmojaTtenb fp BHJEN OJHOBPeMEHHO [BA H3006paxe-
unst — ueruHnoe O H poxuoe 07, ogno ua Qoue pgpyroro. E. H. Jledr u
10. Ynarumekc BhimecaH rojorpaMmy B GOKOBYIO 30HY, B MNOJOMNKeHHe Fo.
HcrniHoe H j10XHOe H300paXKeHHst OCTAJNHCh HA TPEXKHHX MeCTax, OAHaKO
ofpasywumde HX JYYH DA3MEIHINCh: JYUH HCTHHHOTO H3OGPAMEHHS MOULTH
no HanpasjeHuio O’Fy, H 370 H306paxkenHe CTAN0 BOZMOXKHO HAGHOLATH
TO/BKO H3 MOJIOXeHHs fi. JIyuH J0KHOrO H30GpaXeuns NOMLIH 1O Hanpas-
Jeun0 Fo0”, u 310 H3o6paxenne c1aso BO3MONKHO Ha6a0AaTh TOJbKO H3
nosoxenust hy, Takum 06pasom OHIH HCKJIKYEHH HCKAXKEHHS, obycnoBaen-
Hble B3aUMHOIl HUTepdepeniiuell HCTHHHOrO H JIONKHOTO n300paxeHuit
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CTBYET [Ba BO3MOMKHBEIX 3HA4YeHHs] BOJHOBOrO moJjs. EcrecTsenno,
rojorpaMMa He MOXKeT «BHOpaTb» NpaBH/bHOE 3HAa4Y€HHE W BOC-
cranasjuBaeT 00a NOJA OAHOBPEMEHHO.

W3 puc. 18,b caenyer TakXe ¥ MeTOJ MOCTPOEHHs] JIOXKHOrO
¥300paKeHnsi: HETPYAHO 3aMeTHTb, YyTO BOJHOBOH ¢pont W as-

JsieTcs 3epKajbHHM OTpaxenuneM ¢pouta W, B coeprueckoM

BojiHOBOM ¢poHTe pedepeHTHOR BoaHb Ws. EcTecTseHno, uTo
BCE 3JIEMEHTHl MoJiefi, KoTophle oOpa3yloT Boausl W, u W

B ToM yucjae u usobpaxenus O' u 07, takxKe GynyT cBs3aHbI
VIOMSIHYTBIM 3epKaJbHBIM TpeobpasoBanuneM. OTciofa caelyer:
4TQGLl TOCTPOUTD JIOXKHOe H3oGpaxenne 07, neo6xoanMo 1306-
pasutb npeaver © B chepuueckoM BonHOBOM ¢(poHte W Kax
B 3epkane (11). AHaJoruyHO MOXKHO MOCTPOHTH JOXKHOE H300pa-
Kenue TakkKe H aiis ciyuasi, ©306paxKeHHoro Ha puc. 17.

Kpome HeOJHO3HA4HOCTH BOCTPOHM3BEACHUS BOJHOBOTO MHOJSA
H CB3aHHOTO ¢ 3THM 3(dexTa NoABJIEHHS JO0XKHOro niaobpaxe-
Hus, MeTon ["'aGopa wMen ¥ Apyrue HeJOCTATKH. B yacTHOCTH, 1O
TAKOMY METOJLy MOXKHO ObLIO DericTpHpOBaTb TOJBKO NpO3pay-
Hple OOBeKThl THNIA TOHKHX JIHHUH, KOTOpble NPAaKTHUCCKH He
naloT TeHu: B 06jacTH TeHU pedepeHTHas BOJHA OTCYTCTBYeT, H
rojorpaMMma TaM, €CcTeCTBeHHO, He 3amuchiBaercd. llazee, Kak
aT0 BHAHO Ha puc. 18,a no Merony 'abopa Ha rosorpaMme pe-
TUCTPHpYETCsT BOJIHOBOE 10Je 00beKTa, OCBellaeMoro, Kax rOBO-
pat ¢otorpadsl, MO METOLy <«KOHTP XKyp», T. €. TPOTHB CBeTa.
ITockonbky rosorpamMmma BOCTIPOM3BOJHT TOJBKO TO, 4TO Ha Hedl
OLIJIO 3aMKCAHO, TO BOCCTAHOBJEHHQE H300paXKeHHe HMEeeT BITOM
cjyyae BHJ TEMHOTO CHJAy3Ta, HabJI01aeMOT0 Ha CBETJIOM (oHe.
Ha s¢dextnBuoctTd Meroja HeGaronpusiTHO CKasblBaJIOCh Tak-
)Ke U TO, YTO HCTHHHOE H JOXKHO€ u300paxeHue OblJIH CHIBHO
MCKaXKeHbl B peayJbTaTe B3aHMHOH uHTepdepeHUMH, a TaKkxe
BCJIEACTBHE HEKOTOPBIX JAPYIHX MPOUeccos. ' '

Bce 5T HemocTaTKu CHJABHO OrpaHnyuBatu 006.1acThb TpHMe-
HeHHsl MeTOJa, ¥ MO3TOMY B TeueHHe NeCATH/IETHS OH pa3BHBaJCH,
rjaBibIM 00pPa3oM, B HpPUJIOKEHHH K HEeKOTOPHIM 3alauaM 37ekK-
TPOHHOH U pPEHTreHOBCKOH MuKpockomuu. O BO3MOXKHOCTH NOJy-
4éHUs] OObeMHBLIX ONTHYECKHX H300pa’keHHil ecTecTBeHHBIX O0beK-
TOB B TO BpeMs JAaxe He ynomuHadoch. M Bce ke, HecMOTps Ha
BCE HENOCTaTKH H. OTpaHHUeHHs] 3TOro Meroda, uMeHuno ['abop
npu3HaH ocHosaTteseMm roJjorpaduu. M asro, Gesyciaosno, mnpa-
BHJBHO: OCHOBHOH OTJIHUHTENbHOH YepTOH TrOJOTPaMMHOrO Me-
TONA ABJSETCAd WUCMNOJAb30BaHue pedepeHTHOR Boanbl, a [abop
GblJ MepBHIM YeJOBEKOM, KOTODBIH 3amucas BOJHOBOe IOJE C ee
IOMOLUBIO,

Caenyomuft cymecTBeHHbIH WIar B pa3BUTHH rojorpadun
C 32nuCbi0 HHTep(EepeHNHOHHOH KapTHHHE Ha JBYMEpPHBIX perd-
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Puc. 22. BHBOL uaCTHHX ciyudeB rosorpadHi Ha OCHOBe sBJeHMs 0TOGpa-
Keuusi ob6bexra ofbeMHONl KapTuuoii cTosiumx BoaH. [lepHunoe sBienne, Ha
KOTOPOM OCHOBAHBI BCe METOJbl TOJOrpa(HH, MOXKHO ONpefeNuTh, KK CBOI-
CTBO MaTepHaabHON MOjeu GearpaHuuHol OGbeMHOH KapTHHBI CTOSYHX BOJH,
OKpyXawiux OGbekT, Ha KOTODHI MajdeT H3/1yueHHE, BOCIPOH3BOAUTD BOJ-
HOBOE II0JI€ H3/IYuYeHHsl paccesiiHoro 3THM ofbexrom. Takas xaptuna o6aa-
uaeT' CBOHCTBOM Jenauthesa Ge3 ymep6a [ [eJ0CTHOCTH BOCCTAHOBJIEHHOTO
rosorpamMmofi uaobpasennus. B uacTHOCTH, orpannueHHBI oObem »70f Kap-
THHB BOCIPOH3BOJMT I[IPOCTPRHCTBEHHYK KOH(GHUrypauHio BOJHOBOTO IO.Is
1 er0 CIeKTPaspHbifi’ COCTaB, BCJAEACTBHE 3TOTO BOCCTAHABAMBAETCH EXHHCI-
BeHHOe ILBETHOEe IIPOCTpAHCTBEHHOE 14306pax<e£111e o6bekra O. Jocraroyno
Toupas 3aIHCL BOJHOBOTO TIOJ COAEPKHTCH H B IUVIOCKHX CEUEHHAX KapTHHBL
croa,tfnx BOJIH, HATIpUMEp B ceucHun S, o;LHaKQ Takas 3aleh BCe Xe CyulecT-
BeHHO OOeMHeHA — OHA HEOJHOSHAUHA, O UM CBHJETEJbCTBYCT IOSBJCHHC
JoxHOro n3obpaxenns O’, H, KpoMe TOrO, He BOCIPOM3BOAMT CIIeKTPAJbHEL
coCTaR H3NyUYeHHs ‘



t. K. yrosm B Mexay HanpaBJeHHSIMH pacIpOCTPaHEeHHS BOJMH pa-
BeH 180° (cm. ¢opmyay (2)). B GokoBmX 30Hax KapTuHa pac-
IIHPAETC M pPAacCTOsAHHe MeXAYy NyYHOCTAMH YBeJHUHBaeTcs.
Perdcrpanus roJorpaMMel CO BCTPEYHOH BOJHOR mpemnosarana,
yTo (oTomMacTHHKa F pa3aMemaercs MeXAY HCTOUHHKOM H3JY-
yeHnsa S u o6bexToM O, TaM, rjle pacCTOsHHE MEeX]y IOBepXHO-
CTAMH Ny4HOCTeH MHHHMaJbHO. HerpyaHo mnousiTe, 4ro A4
3aMHCH TJIOCKOH HMHTep(epeHUHOHHOH KapTHHBI, T. €. LI IOJy-
YEHHs IUIOCKOIO CeYeHHs KapTHHB CTOSYUX BOJH, HEOGXOAHMO,
yTOOB! TOJIHHA 3MYJbCHOHHOIO CJI0Sl Obljla 3HAYHTENbHO MeHbIle
paccTosiHus MexXIy IOBepXHOcTAMH myunocreft. [Tockoabky B BH-
AWMOM CB€re IIpH BCTPEYHOM XOJle NMYYKOB DPacCTOSIHHE MexAy
IIyyHOCTAMHK COCTaBJSIET TOPAJKA ONHOHM [ecATOH MHKpOHa, TO
TOJNIMHA SMYJbCHOHHOTO CJM0 (OTOITaCTHHKH JOJXKHa 6blia
ObITb NOpANKA CcOTOi N0n MuKpoHa. [loucku Takoro doromare-
puana K ycrnexy He NpHBeJH, 3allaua Kaszasdach Oe3HalexHoil.

Cefiuac MOHATHO, YTO BCE 3TH TPYAHOCTH MOXKHO OBLIO GBI
JIerk0 OOOHTH 3a CueT HCNO/b30BAHHA TOIYTHOH pedepeHTHOl
BOJIHBL, TaK KaK B 3TOM cJlydae NEpHOJ KapTHHH CTOSYHX BOJH
MOXHO clies1aTh CKOJbL yrogHo GonbumaMm. Oanako aBTOp ¢ pabo-
to#t 'a6opa B TO BpeMs He OBLT 3HAKOM H O TAKOH BO3MOXKHOCTH
He 3HaJl.

B koHIe KOHILOB BO3HHKJIO NPELNOJOXKEHHEe, yTO U OGBEMHAaN
KapTHHa HeceT B ceGe uH(popManuio 0 (hase W aMILIATYLe BOMHO-
BOrO NOJfA: Ka3aJoCh BIOJHE eCTeCTBeHHBIM, YTO CBeleHHS 06
9THX NapaMerpax MOryT ObiThb 3aK/IOYeHbl B NPHYYAJNHBLIX M3TH-
6ax W H3MEHEHHSX HHTEHCHBHOCTH II0BEDXHOCTEH CTOSueH BOJIHBL.

Heckonbko BapuaHTOB TEOPUH M SKCIEPHMEHT NOATBEpIAH/IH
CIIpaBe//THBOCTL 3TOTO MNpPEANoNOXKeHHd. B pesyabrate BHiAcHM-
J0Ch, 4TO CBOHCTBa /IBYXMEDHOIO CeUeHHS KapTHHBl CTOAYHX
BOJIH AIBJAIOTCA JulIL BecbMa CJlabbM OTG/1eCKOM yIHBHTENBHOTO
0 CBOEJl IOJIHOTE KOMIUIEKCA OTOOpaXKalolHX CBOMCTB, KOTODBI
NposIB/IsieT TpexMepHas KapTuHa B nenom. [lponecc 3amucu tpex-
MepHO# roJorpaMmpl u3obpaxen Ha puc. 21,a. Ha npoussons-
npii 06bekT O namaer usMyyeHHe MOHOXPOMATHUECKOT'O HCTOY-
nuka S. PacceaHnoe 00BeKTOM u3J/ydeHne, HHTep(epHpys C H3-
JY4eHHeM, paclpoCTpaHAIIMMCA OT HCTOYHHKAa cBeTa (BOJIHA
W), obpasyer cranuoHapHyl KapTHHY CTOSYHX BOJH (nosepx-
HOCTH [YYHOCTEH 3THX BOJH o06o3HaueHnl di, ds, d3). B mnose
CTOSIYMX BOJIH pacrnosaraercsi o6bem V, 3anonHenHbii npospauy-
HOH CBETOUYYBCTBHTENbHON 3MyJbcuel. [locme skcnosumuum W xi-
MHueCKOH 00paGoTKu B 3TOM 00beMe 06pa3yercs CTPyKTypa,
[IOTHOCTL KOTOPOH MOAeTHDyeT pPacIHpeleseHHe CBeTa B CToduell
BOJTHE,

ITepefinem k pexoncrpykuuu (puc. 21,5). Ipennosoxum, uto
NoJyueHHas TpexMepHas# MOJeJb CToAueli BOJHH OCBEILaeTcs
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Puc. 21. Perucrpauusi M peKOHCTpYKuHst TpexmepHoii rosorpammst. [Ipm pe-
THCTPapMH (pHC. @) H3JaydeHme HcTOUHHKA S mMajaer Ha o0bekT O, oTpaxen-
Hoe OOBLEKTOM H3JyyeHHe, CKJAAaAbBasiCh ¢ [aJalOllHM H3JydeHHeM (BOJHMa
W), o6pasyer crosiuyio BOMHY — CHCTeMY IOBepXuocTeil nyunoctn dj, ds, ds,
KOTOphbi€ DErHCTPHpPYIOTCS B OOBEMHOM CBETOUYBCTBHTEILHOM MaTepuajie V.
[Tocae mposiBjienHss Ha MeCTe [IOBEPXHOCTEl NMyYHOCTeH BLICAXKHBAETCS MeTal-
Jngeckoe cepebpo H 00pa3syloTcst CBoeoGpa3Hbie METaVIMUECKHe 3epKana CJOK-
noit ¢opmui. [Tpn pexonerpykuuu (puc. &) Ha rosorpamMmy najaer u3JayyeHHe
HCTOUHNKa S co cromubiM cnekTpom. OTpaxasnch OT NOBEPXHOCTH KarKA0ro
H3 MeTaMIIyecKHx 3epkaal d,, dy, ds, Bosma HCeTOUHHKA S Tpauncdopmupyercs
B BOJIMY H3Jy4yeHnsi, OTPaXKeHHOr0 OT O00BeKTa, MOCKOJbKY Ha MOBEPXHOCTH
nyunocreil (a3l 06BEKTHOH M pedepeHTHON BOAH COBNAAAOT, a pasiHyHe
HaOpaB/JeHHH HMX PacIpOCTPAHEHUS KOMIEHCHPYeTCs IoCje OTPaKeHus pede-
PCHTHON BOJIHBI OT JAHHOIO MeTaiHueckoro 3epkaJja, HaGmwoparean h, Boc-
IPHHUMAIOUIHA BOJIHOBOE TOJie H3JAYMeHHS, OTPaXKeHHOro TPEXMepHOfi roJo-
rpaMMoii, BHAHT €AHHCTBCHHOe o0BeMHOe IBeri0e H3ofpaxcnne obbvexra O



Ilo' cux mop MH paccMarpuBagh roJorpaMMy Kak HeKOTOpoe
npucnocob/iedne, ¢ NOMOIIBIO KOTOPOI0 MOXHO BOCIHPOU3BOAMTH
BOJTHOBHE IIOJIA H3/yyeHus, paccesHHoro o6bektoMm. OaHako Ta-
KOE Onpére/eHHe HECKOJBKO HETOUHO — OHO 3HAUHTEABHO LiHpe
cnpenensieMmoro nouatHd. Ha camoM jeme, BOMHOBblE MOJs
MOXHO BOCIIPOM3BOJHMTH HE TOJBKO NPH HOMOWIH TOJOTPaMMDL,
HO M JIpYTHMH croco6aMH, HalpdMep C TOMOMIBIO CHCTEMBI
ynpaBaseMHX IO ¢ase uaayuyatesnei. IosorpaMMa ke BbIIOJHSILT
Onepanuio BOCHPOU3BENCHHUS BOJHOBHIX 1OJefl COBEPUICHHO Ofipe-
AeJeHHBIM 06pa3oM — 34 CueT OTpa)KeHWs H3JyYeHHS OT MaTe-
puanbHOft CTpPYKTypel. HMcxoas wu3 Takoro MexaHuama, roJio-
TpaMMy MOXKHO CKOpee OnpefefHTh KaK ONTHUYECKHH 3KBHBAMEHT
00'beKTa, T. €. KaK TaKylo CTPYKTYpY, KOTOpas BO3JefcTByeT iia
TaHHOe U3JTY4eHHEe TaK Ke, KaK U 06bekT. C 3TOil TOYKH 3peHus
NepPBOHAYANBHOA NPHYHHOH CXOACTBA [OJOTPAMMHL C OOBEKTOM
sSIBAETCA TO, YTO MaTepha/dbHasd roJorpamMma O0ToGpaxaer Ka-
KHe-TO XapakKTEePUCTHKH MaTepHaTbHOTO 00BEKTa H, YiKe TOJbLKO
KaK CIefCTBHE 3TOrO, BOCIPOH3BOAATCH BOJHOBHIE TOJIS.

W3 takoro pona mpencTasieHuil clelyeT, HATPHUMEpP, YTO IO-
JorpaMma Takoro 06beKTa, Kak BOTHYTOE 3epKasio, caMa JOJKHA
ABMATbCA JO KakKOHf-TO cremeHu 3epkanom. Cxema mnogyyeHus
TaKO# ToNOrpaMMH nNpuBeieHa Ha puc. 23,a. Ha o6bexr —
BOTHYTOE 3epKano Z HanpasigeTcss BOIHA MOHOXPOMATHYECKOTO
udmyvennss W. OTpaxkeHHOe 3epKajOM H3JyyeHHe, CK/IaALBAACH
¢ najpaloumum, 06pasyer B NPOCTPAHCTBE HAJl 3€PKA/OM CHCTEMY
croaynx BoaH di, do, dj..., KOTOPAs BHEUATHIBAETCA B 3MYJIbCHOII-
HH# cioft poromnacTHHKU e. OKasamoeb, YyTO NMOJYYEHHAA TaKUM
o6pasoM ronorpaMma JAefCTBHTEIbHO HOBTOPHET ONTHYECKHE
CBOHCTBA 3epkana — opuruHana (16). B uwactnocTH, ecau Ha 3TV
rororpaMMy P HanpaBHTh H3JMyyeHHe HEKOTOPOTO HCTOYHHKA S,
TO OHA aHAJOrM4YHO BOTHYTOMY 3epKaay ChOKVCHPYeT 5TO H3.1y-
uenne B H300paxkeHne ucroynuka S’ (puc. 23,0).

Bonee neranpHulfi aHanu3, npoBexeHHBIT HAa npuMepe Tak Ha-
3bIBaeMbIX (ha3oBHIX OOBEKTOB, MOKAa3aJs, YTO Tpexmepuas rojo-
rpaMma HAeHCTBHTENBHO CTpeMHTCSf CKOTHPOBATL CTPYKTYPV
o6bekta (18). IDTOT mpouecc CTAHOBUTCS OYEBHAHBIM TOJBKO
B TOM c/ayyae, ecqH OOBEKT M rosiorpaMMy H3006pasiTb B Tak
Ha3hiBaeMOM 4acTOTHOM NpPOCTPAHCTBE, T. €. B'BHIC Pas3jomeHds
®ypbe Ha rapMOHMKH mIOTHOCTH. OTHAKO Hall TV1a3 TPHBBIK
0ro3HaBaTe 06passl B OOLIYHOM TNIPOCTPAHCTBE, W II03TOMY TroOJ0-
rpaMma (HMEHHO OHa, a He BOCCTAHOBJIEHHOe el0 H30O6pamenue)
KaXeTcsd HaM COBEPUIeHHO HernoXoxeft Ha 0GBEKT.

Tennenuus ronorpaMMel KOMHPOBATh CTPOEHHE OOGDBEKTa f1B-
JIeTCA OAHUM H3 CaMBIX HEOXHAAHHLIX ACEKTOB Pa3BUTHS 110-
HATHA «u306paxenue». OkasbBaercs, 4TO roJOrpamMma — 3T0
cBoeoGpasHas KomHa 0O0beKTa ¥ ee MOXKHO paccMaTpPHBATh KaK
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Puc. 20. Kondurypanmus npocTpaucTBeHHOH cTostyeil BOMMBL, BO3HHKaIOULefi
BOKpYr ob6mekta O, Ha KOTOpPHH HNajaer H3JAyyeHHe MOHOXPOMATHYECKOTO
nerounnka S. B ofnactH mMeXay OGBEKTOM M HCTOYHMKOM, Tae BOJHA HCTOY-
HMKa S pacmpocTpausiercss MABCTpeyy BOJMHE, OTPAXKEHHOH OT 06DbeKTa, Kap-
THHA CTOAYMX BOJH CHJABHO CKATa H PAaCCTOSIHHE MEKAY HyYHOCTAMH (3aTy-
mepanubie 061ACTH Ha PHCYHKE) COCTABASeT OKOJO MOJOBHHbI JJMHHBE CBETO-
BOH BOJHb. B GOKOBBIX 30HAX paccTOsiHHE MEXAY NYYHOCTAMH YBEJHYH-
Baercst. Peruerpapys rojorpaMmbl co BCTpeuyHOH pedepeHTHOH BOJAMOH 3SKBH-
BajeHTHAa TOMY, uTo poToniactuuka F pa3Meliaercss MeXKAY HCTOUHHKOM
usayuenuss S u obvekrom O — Tam, rae paccTosMHe MexKAY MYYHOCTAMH MH-
HHUMaQ/IbHO. B 3THX YC/AOBHAX jaxe B OYeHb TOHKOM 3IMYJILCHOHHOM CJI0€
(OTOHTACTHHKH YKJIA/BIBAETCS MHOXECTBO CJI0O€B KapTHHB CTOSYHX BOJH H
CTPYKTYpa roJorpaMMbl nprobGperaeT O0BCMHE Xapakrep



BCPXHOCTH My4HOCTEH, T. €. TaM, rae ee (da3ul coBnamaot ¢ ¢a-
3aMH  H3JYYCHHS, pPacCCeAHHOro OODBEKTOM, TOrAa TIpalnuiible
VCITOBHSL 3THX BOJIH Ha [OBEPXHOCTH MYYHOCTeH COBratu Gbl 110J-
HOCTBIO M B COOTBETCTBHMH ¢ npuHuunom ['lofiredca pedepedtHas

BoMIa TpaHcopmupoBasnack Ob B BOMHy H3JyYeHHs, paccesi-,

HOI'0 06BEKTOM.

iMenHo Takylo onepanuio, OKaswlBaecTCH, H BBLITIOJHSAET Tpex-
mepuas ronorpamma. [locne xumuueckol o6pabotku, B npoiecce
KOTOPOH B 3aCBEYEHHBIX MECTAX 3MY/bCHH ‘BBHICAXKHBAETCH MeTadl-
JyecKoe cepe6po, fOBEPXHOCTH TIYYHOCTEH MPEBpallaloTCs
B CBOeOOpasHble KpuBHE 3epKana. Bo Bpemss peKOHCTPYKIHH,
KOrna ussydenne pedepeHTHOH BOJHBI B3aHMOMAEHCTBYET C TAKUM
3€pKaJoM, HaNpaB/EHHE PAacHpOCTpaHeHHHA H3JYUYEHHHA MenseTcs
na obparuoe. Ilpn 3tom, mockoMbKy Takas Omepauus OCyliect-
BISETCA HMEHHO B TeX MecTax, rae (a3nl 06beKTHON u pedepent-
HOH BOJIHH COBMNANalOT, H3/yyeHne pedepeHTHOH BOMHBI Hayl-
HaeT CBOe ABUKEHHe C TOH XKe (a3oil, ¢ KOTOPON jBurasach
B 5TOM MECTe BOJHA H3JTy4eHWHd, PacCesHiioro o0beKTOM.

Takum 06pasow, yxe Kaxias OTAenbHas 3aHKCHPOBAIHAS
IoJI0TpaMMOil MOBEPXHOCTb MyyHOCTeH mnpespamiaer pedepent-
1yl0 BOJIHY B BOJIHY H3JIVUEHHS, pacceaHHoro oObektom. Urto xe
KacaeTca BCeH CUCTeMbl C/AeAyIOUIHX APYr 3a JAPYyroM 3epKab-
HBIX [IOBEPXHOCTEA B LEJOM, TO e POJIb CBOAHTCH K BOCMPOH3BE-
J€HHIO CTIEKTPAJbHOTO COCTaBa M3JYyYeHHS COBEpIIEHHO aHaso-
THYHO TOMY, KaK 3TO HMeeT MeCTO B MEeTOme UBeTHoil ¢ororpa-
¢uu Jlunnmauna, T. e. rojOrpaMma BHIGHPAET U3 CIUIOLIHONO
CrieKTpa MNafalollero Ha Hee H3Jy4eHHs H OTPaKaeT HU3JyyeHHe
TOJIBKO T€X MOHOXPOMATHUYECKHX COCTABJSIOMUX, KOTOpHe Obl/IH
3aperucTpUpOBaHbl HA Hell NpH SKCIO3ULHH.

OGo6uias paccMOTpeHue cydaeB ABYMEpHON TpexMepHOIt
3allMCH TOMOTPAMMBI, MOXKHO CKa3aTb, UTO HauboJee FfoJIHbI Ha-
6op cBefieHuit O BOAHOBOM mOJe OGBEKTa HECET BCA OKpyXKalo-
mas ero OGesrpaHuyHasi OObeMHa#s KapTHHA CTOHUMX BOJIH
(puc. 22). C nomoubto QoTorpaduueckoil MORENH 5TON KapTHHbI
MOXHO BOCCTAHOBHUTb MpPaKTHUECKH BCE 1apameTpbl BOJHOBOIO
0JIA H3JNYYeHHA, PACCEAHHOTO OODBEKTOM, — aMIUIHTYAy, (asy,
a TaKXe CleKTpa/bHbIA cocTaB. Mmenno sto cBoficTBO 06beMHOI
KapTHHBE CTOAYHX BOJIH W MpeAcTaBifeT cob6OI0 nepBUYyHOE fAB-
JAeque rojorpaduu, H3 KOTOPOro, Kak YacTHbIE CJy4aH, CJae1VioT
BCe OCTasbHbie MeTONbl. Takas BceoGIlas CBA3b METONOB rOJ0-
rpadun 06ycaoBIeHa 3aMeyaTeNbHBIM CBORCTBOM OGBHEMHOM Kap-
THHBI CTOSTYMX BOJIH JACAuTbcs Oe3 ymep6a A8 LEJOCTHOCTH
BOCCTAHOBJIEHHOI'O rosiorpaMmoit  n3obpaxenua. OkasbiBaercs,
YTO IIOJIHOE H300OpaXkeHue OGBbEKTA HeCeT He TONbKO BCH 0GbEeM-
Hag KapTuHa CTOAYHX BOJIH, HO H €e OTiAesbHble (parMesTsl,
5 YacTHOCTH, OrpaHMyYeHHas 4yacTp o6beMa 3TOH KapTHHH
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(puc. 22) TaxKe mNO3BOJSET BOCCTAHOBATbL MPOCTPAHCTBEHHYIO
KOHQHIYDaUHUIO [10JIs1 M €ro CHEKTPaJbILI COCTaB. YMeHbIIeHe
o6beMa 3amHCH OKa3biBAeTCH TONbKO B TOM, Y4TO TOYHOCTH BOC-
NpOU3BEIeHHA TapaMeTpOB ronsg yMedblliaerca. bosee Toro, oka-
3bIBAETCH, YTO JOCTATOYHO TOYHAA 3afHChb MOJIEH COMEpPKUTCH Iie
TObKO B OOBeMHBLIX 3/J€MEHTaX, HO U B MJJOCKHX CEYEHHAX Kap-
THHBl CTO44YUX BOJIH (HanpuMep, B ceveHnd S Ha puc. 22).
Onnako miockas 3anmuCh BCE XKe CYIIECTBEHHO OGeIHEeHa — OHd
HEONHO3HAYHA, O YeM CBHAETEeJbCTBYET TIOSBJEHHE JIOXKHOIO
u306paxKenus, H, KpOMe TONO, TaKas 3afuch lie BOCHPOH3BOIHT
CHEKTPAJIbHBI COCTaB H3JTyyeHHs, NafaBLUIEr0 Ha TONOTPAMMY
npH 3Kcnosuuud. CBOACTBO TONIOTPAaMMBI NeNuThCA 6€3 CyIiecT-
BEHHOTO yuiep6a a/18 u306pa’keHHs MOXKHO HPOAONKHUTL M Ja-
nee. Oxa3ulBaercs, 4TO U306pakKenHe BCero OGBEKTA HECET KakK-
IbIA M3 (ParMeHTOB MJOCKOTO CEYyeHHS KapTHHHI CTOSYHX BOJH
(nanpumep, yuactok AS Ha puc. 22), T. e. MOKHO pa3GuTh nJo-
CKYIO TOJIOTpaMMy, O/HAKO uepe3 KaXKJblfi ee KyCOK BCE paBiio
Oyaer BuaHo nedoe usobpaxenue o6bekra. Takad, Ha mepBuil
B3TVIAJl HECKOJIbKO 3arajouHas yCTOHYHBOCTb K [OBPEeRKICHHAM,
OODBACHAETCA NOCTATO4HO npocTo. Kaxkmas Touka oGbekTa pac-
CeMBaeT H3MyyeHHEe BO BCeX HampaBieHusix. B pesysabrarte mipu
3aMHCH HA KaXKMABIH vuacTOK rojorpamMmbl AS nonamaer usnyue-
HHE OT BCcex Touek o6bekTta. Hampumep, B cayuae, usoGpaxen-
HoM Ha puc. 22, ayuu [y, lo, I5 3anucHIBAalOT Ha yyacTKe roJjo-
rpaMmbl AS u306paxenns Touek o6beKTa pi, Pa, Pa. [pH pexos-
CTPYKLUHH 3TO W3JIyYeHHEe BOCCTAHABJHBAETCH, H, COOTBETCTBEHHO,
yepe3 KaxKIblH MaJjblfl y4yacTOK ToJIoTpamMbl MOXKHO HaGMIOfaTh
H306paxKeHHe BCero o6bexTa.

Crenyer oTMeTuthb, uTo OGbeMHAs 3aMHCh COBCEM He OrpaHH-
YUMBAETCs C/IydaeM perucTpaldd BO BCTPEYHBIX MydykKax W Ivia-
BEHCTBYIOIIHA XapakTep TaKOH 3aNMHCH 3TO NadeKo He afCTpakT-
Has rTeoperHueckas HCTHHA., B MeACTBHTENBHOCTH MMEHHO MBY-
MEpHas 3amuChb ABMAETCH PEIKHM HCKJIIOYEHHEeM, KOTOpOe B yHC-
TOM BHJE BCTpeuaeTcs Ha MPAKTHKE TOJbKO [pH BU3yasH3alHud
aKyCTHYECKHX MOJIel W noJsefi pazvoauanazona. Ha camom naene
¢ nmoMombio hopmyabl (2) HETPyAHO MOACYHTATD, YTO JJSA BIHIH-
MOTO C€Bera ¢ MIWHOA BOMHBI A = 0,5 MKM 1pu yriie mexay pe-
(epentHOR u oOBexTHON BosHamu O = 30° mPOCTPAHCTBEHHBII]
MEPHON KapTHHB HHTepGepeHId, 3anucbiBaeMOl Ha roJorpamme,
COCTaBJ/IAET OKOJIO | MKM, B TO BpeMms KakK TOJIIHHA 3MYJbCHOH-
HOTO CJI0s1 GOTONIACTHHKH OOGBIYHO COCTABASIET He MeHee 6 MKM.
Takoe cooTHolTeHHe MeXITy MapaMeTpamu SMyJbCHOHHOTO CJIOs]
H HHTep(EepeHuHOHHO! KapTHHH, KakK NpaBuio, AOCTATOYHO M
TOTO, YTOGBl MOJHOCTBIO OXABUTb JOXKHOE H30GpaKeHHe, 1axKe
B TOM C/ayuae, KOTJa TIPH 3amHCH TOJOTPaMMbl HCIOJAb3yercs
cxeMa O, Jleiira u 0. Ynarnuekca. -
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naayuetueM ucrounuka S. OnHako Ha TOT pas Hctounuk He obs-
3aTeJbHO XOMKeH ObTb MOHOXPOMAaTHUHBIM — MPH PEKOHCTPYK-
UMM TPeXMEpPHBIX TOJIOTPAMM MOXKHO HCMOJb30BATh OGBIYHBII
HCTOYHUK Oeqoro cBera. KapTuHa, BRIABAAIOLLAACA OpPH OCBelle-
HAM = TPEXMEpPHOH roJorpaMMbl, IOPa3uTeNbHA: OKa3bIBaeTCs,
B OTPaXKeHHOM OT TaKOH roJOrpaMMbl H3JYyUeHHH TOYHO BOCTIPOH3-
BOJATCH MPAaKTHUECKH BCE MapaMeTphl BOJHOBOIO MOJA — aMILIH-
Tyna, (pasa, a TakkKe CNeKTpajabHbH coctas. HaGmonareso,
BOCIPHHHMAIOIIEMY TaKyl0 TOUHYI0O HMHTANHIO MOJaa OOBeKTa,
KaxeTcf, 4TO 3a TOJOrpaMMoii BO3HMKAeT eJHHCTBEHHOE Mpo-
CTPAHCTBEHHOE IBETHOE H300paxkeHHe, HHYGM He OT/IHYAIOLIEeCH
N0 BHEIIHEMY BHAY OT opuruHana. Kakue-mu6Go /oxHble n3obpa-
JKEHHS, 2 TAKXKe UCKaXKeHusd B ITOM CJyuae OTCYTCTBYIOT; OOBEKT
MOXeT ObITb IPOM3BOJBLHHIM H He MOJIKEH YIOBIEeTBOPATH YCJIO-
BHIO OTCYTCTBHA TeHH. M3o6paxkeHne umeeT OOBIYHBIN BHI «HA
OTpaxKeHHe», a He NMpeacTaBasier co0oi TEeMHBIH CHIY3T, HaGJIO-
naeMblfl Ha ceBeTviom ¢onHe. CoBCeM HOBHIM KaueCTBOM B HaHHOM
cayyae FBJISETCH M TO, YTO rOJOrpamMMma caMa BHIOHpaeT K3 W3-
JyueHHd 6esoro HCTOUHHKA M OTpaXKaeT H3JyuyeHHe TOJBKO TOro
CIEeKTPaNbHOIO COCTaBa, KOTOPOE Manajo Ha Hee MPH CheMKe,
T. €, KpOMe BCero npouero, TpeXMepHas roJorpaMma BOCIpPOH3-
BOJUT TaKXKe€ U I[BET.

MexannaM JeficTBUS TPEXMepHO roJOrpaMMbl MOXKHO 0GBbAC-
HUTb 1O KpaiHeli mepe naATbI0 cnocob6amu. Haunbosee npocroii u3
HHX aHaJoruueH cnoco6y, HCHOML30BAHHOMY INPHU PacCMOTPEHHH
JBYyMEpPHOrO C/Iyuas M OCHOBAH Ha TOM, YTO IO CAMOMY CMBICTY
IOHATHS «HHTep(epeHnHA» NOBePXHOCTH NYYHOCTEH CTOAUYMX
BOTH NPeACTaBIfAIOT COGOH Te TOUKH NPOCTPAHCTBA, B KOTOPBIX
(ba3bl BOTHOBLIX MOJell H3JydeHHS, OTPaXKEHHOro OT OG'beKTa, H
u3TyyeHus, najgalmero Ha oO0ObeKT, coBmnapalT. Ha nepssiil
B3IVISI 3TO yTBep:KJAeHHe BefeT K abeypny. Ha camom nese, ecau
3HAueHUs! OOGBEKTHOR M pe)epeHTHOH BOTH HA KAKOH-TO MOBEPX-
HOCTH COBNanaloT, TO M3 npHHIHNa [lofireHca ciaenyer, yTo 3TH
noJIs COBNAfalOT M B OCTaJbHOM MpOCTpaHcTBe. Bmecre ¢ rtem
COBEpIIEHHO OYEBHMHO, YTO HOJSI 0ObEKTa MW HCTOUHHKA H3Jyye-
HHAS TIPOM3BOJIbHBEI H MPAKTHYECKH COBEPLICHHO He 3aBUCAT APYT
OT apyra. )

Bonee BHHMaTeNbHOE pacCMOTpeHHE [OKA3HLIBAET, YyTO HUKA-
KOro TpOTHBOPEYHsl C NPHHUMNOM [loireHca B JTaHHOM cJjydae
HeT, TaK KaK COBNMAafieHHe IPAHHYHBLIX YCAOBHE Ha MOBEPXHOCTH
My4YHOCTEH BCce K€ HECKOJIbKO HEMOJIHOe: H3JydYeHHe, majaiomiee
Ha 00beKT (pedepeHTHast BOJIHA), W H3JTydeHHe, OTPamKeHHOe OT
5TOro 06beKTa, NepecekaloT MOBEPXHOCTb MyyHOCTedl BO B3ayMHO
NIPOTHBOMOMOXKHBLIX ~ HAmpaB/eHuAX. ECTEeCTBEHHO  BO3HHKAET
MEIC/Ib, 4TO ec/Td OBl KaKHM-TO CNOCOGOM YHaaoch NMOBEPHYThL Ha-
TnpaBJeHHe paclpoCTpaHeHHd pedepeHTHON BOJIHL B TOYKax IO-
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Pre. 23. K crnocobuoctd  rogorpammui 0To6pakaTbh ONTHueCKHe CBOHCTBA
o6bexra. ToJorpaMmy MOMKHO DACCMATPHBATH HE TOJLKO KaKk HeKOe YeTpoii-
CTBO, BOCIPOH3BOASIlEE BOJHOBEC INOJf, HO M KaK CBOEOGPA3HYI0 KOIHIO
06beKTa — €70 ONTHYCCKHH SKBHBAJEHT. B UACTHOCTH, TOJOrpaMMa BOPHYTOIO
3epKana o6aagaer cnocoGHOCTbIO (OKYCHPOBATL H3AYYEHHE TAK IKe, KaK H
3epkasio-opurunat. Ha pue. @ npmsepena cxema UOJAyyeéuHs TaKkoli roJjo-
TPaMMBI: HA BOTHYTOE 3epKano Z NajaeT BOJHA MOHOXPOMATHYECKOTO H3Jy-
sends W. OrpakenHoe 3epKajlOM HadyueHHC, CKAALLIBAACH € AAAIOMIHM,
006pasyer B IPOCTPAHCTBE HAJ 3epKAJOM CHCTEMY CTOSMMX BOMM di, dy, da
KOTOpasi BIe4aThiBAeTCss B IMYJbCHOHMBI CJ1Of (orotviacTuuku e. Ecanm na
IOIY4eHHYI0O TaKHM cnocoGoM rogorpammy H HampaBaTh M3JAYYCHHe HCTOU-
MHKA S, TO OHa COHOKYCHDYET 5TO H3IydUeHHe B H306DAKEHHE HCTOUMHKA S
aHafoTHYHO TOMY, K4K (JOKYCHPyer HalyyeHHe BOTHYTOC 3ePKAI0-OPHrHHAJ
(puc. b). Mcxoast M3 takuxX upexcrabJienuil HepBMYHOE ABJEHHE, KOTOpOE
TEXKAT B OCHOBE roJiorpaduu, MOXKHO ONpPEefeNHTb KaK CBOHCTBO BO3HHKAL-
Uel BOKPYr o6bexra OGbeMHOR KapTHHBI CTOSMHX BOJH KOIIUpOBaTL 3Je-
- MEHTbI CTPYKTYPBI 3T0Oro o6bexra



HeKoe Pa3BHTHe TeXHHKH CKyabnrypbl. Hackonbko nasneko MOXKHO
NpOJJIHTh aHaJoruilo rojorpadun U CKYJAbOTYpbl U yaacres Ji
KOorna-116o NoJaydyduTb TAKHM MeTONOM ABOHUHHK OOBEKTa, B Ha-
crosillee BpeMsi ckasatb TpyaHo. OpHako yxe cefiuac pgocra-
TOYHO SICHO, YTO COBpeMEHHas HayKa 7I0Ka 4TO TOJbKO KOCHYJach
YOUBHTEJNbHOH  «CNOCOGHOCTH INpeaMeToB OTpaxkartbess  Jpyr
B JIpyre CO BCeMH CBOUMH CBOACTBaMM» (cM. snurpa¢d) u uro
372 CNOCOGHOCTb MAET AAJeKO B IVyOUHBI CTPOEHHS] MaTepuH.

Hcxons U3 pacCMOTPEHHBIX MpeAcTaBMeHH ], MOXKHO JaTb BTO-
pPyi0, HECKOJIbKO HHYI0 (OpPMYJHPOBKY MEpBHYHOTO fIBJEHHS, Je-
Kalero B OCHOBe rosnorpaduy, OnpefesauB ero Kak CBOHACTBO
BO3HHKaOMEH BOKPYT 00beKTa 00beMHOM KapTHHbBI CTOSIUMX BOJH
KOTIHPOBaTh 3JeMeHTHl CTPYKTYpbl 3TOro o6bexra.

OpHako W Takoe BecbMa LIMPOKOe OIpefiefleHHe Bce XKe He-
JLOCTAaTOUHO BceoGbeMJolle, 4yro6bl BMECTUTh B CBOH paMKu maH-
Hoe siBnenue. OKasbiBaeTcsi, 4to OTOOpaXKAWIMUMH CBOHCTBAMH
06/1a1al0T He TOJNBKO CTOsiuMe, HO W Oeryiue BOJHB HHTEHCHB-
Hoctu (19). B wactHocTH, OKa3bBaeTcsl, 4To €CJAM JJHHBI BOJII
V4acTBylOmero B uaTepdepeHuuy u3aydeHus (HanpuMep, BOJH
Wi u W) ormuualorcs, TO BO3HHKAKOILAs TPH 3TOM KapTHHA
HHTep(epeHUHH nepeMeliaercs B NpOCTPAHCTBE C ONpepeseHHOH
CKOpOCTbIO. Ecayu npeanoqoXutbh, UTO HA MeCTe TAKHX Geryux
BOJIH MHTEHCHBHOCTH 00pasyercsi COOTBETCTBYIOLIAsA lepeMellalo-
mascs MarepHastbHas CTPYKTYpa, TO HETPYAHO NOKAa3arth, 4ro
TaKas CTPYKTypa TOUYHO mnpeobpasyer OZHy M3 HHTepbepupylo-
X KOMIOHEeHT (Hampumep, BosHy W;) BO BTOpyld KOMNOHEHTY
(Bosnpl W) ¢ yueroM oOTsMuMsi HX AJMH BOJIH, DTO 03Hayaer,
uTO €CJ1M, Halpumep, AJNHHA BOJMHB H3ayuerus W, 6bu1a A, a us-
ayueHust Wy — R, TO IpH OTpaxeHHH OT Momesau Geryiueil BOJIHBL
HHTEHCHBHOCTH H3J/1yueHue Boaubl W u3amMeHutes tak, 4to A/MHA
BOJIHBI OTPAXKEHHOTO H3JIYUeHHsl CTAaHeT paBHON Ly, T. €. JJHHE
BOJTHBL BTOpOil nHTephepupviomeil xomnoderol Wy, Yuureisas 310
06CTOATENBCTBO, CJEAyeT MpH3HaTh, UTO INpPH PACCMOTPEHHH
OCHOB ToJorpadHu HpaBdJabHee TOBODPHTbL 06 OTOOpaXatoIUX
CBOACTBAX BOJIH HHTEHCHBHOCTH, HMefl B BUIY KakK CTOsuHde, Tax
1 Gerymue BojHb, OpHako cayuall Gerymux BOJH OTHOCHTCH
ckopee K o6sacTH HelHHEHHOA ONTHKH H (PAaKTHYECKH BBIXOIIT
3a paMKH rojorpadux.

e

FrTABA IV

OCHOBHBIE CBOHCTBA T'OJIOrPAMMDbI

BBEIEHHUE

Kaxpoe u3 npnaoxennii ronorpaduu, xak npabuso, 0CHO-
BaHO Ha ONPENENCHIIOM CBOUCTBE TOJOTPAaMMbl, OTKPHIBAIOIEM TY
HJIK HHYIO BO3MOXKHOCTb, HEAOCTHKUMYIO 1Js1 METOMOB KJacCHue-
CKOH ONTHKH, HaupHMep, BO3MOKHOCTb O6GpalleHHsi BOJHOBBIX
¢pontoB u 1. n. Ilox TepMUHOM «CBOMHCTBA TOJOrpaMMbl» MOMKHO
IOHUMAaTb, KpOMe TOro, U BJHSHHE, KOTOPOE OKa3bIBAIOT HA TOJO-
rpaMmy napamerpbl (GororpaduuecKoro. Matepuasa, 3anuchiBaio-
[ero ¥ pPEKOHCTPYHUPYIOUIEr0 HCTOUYHHKOB H3JydEHHs, a TaKkkKe
TeOMeTpusl ONTHYECKOH CXeMbl 3aNHCH H PeKOHCTpykunu. Taxue
CBOMUCTBA TPEACTABMSIOT PAKTHUECKHH HHTEPEC HE TOAbKO TEM,
4TO OHM AT BO3MOKHOCTb NPaBUJILHO BEHIGHPATH CPEACTBA 3KC-
nepHMeHTa, HO H TeM, UTO OTKPBIBAIOT HOBBIC BO3MOXKHOCTH HC-
C/JENOBAHUSA CaMHX (DOTOMATEPUan OB i HCTOUHHKOB H3JAYYCHHS.
Hexotopble U3 3THX CBOMCTB, Takue Kak, HanpuMep, CNOCOOHOCTD
roJIorpaMmel fesuThes Ge3 yimep6a mis 1eJ0CTHOCTH BOCCTAHOB-
JIEHHOTO et0  u300paxeHus, ObIIH PacCMOTPEHBl HaMM paHee;
OCTAaHOBUMCH KPaTKO Ha APYTHX CHelu(pUUeCKHX CBOHCTBAX ToJO-
TPaMMbl, HCHOMb3YEMbIX B €€ NpPaKTHYECKHX HPHJIOKEHHSX.

§ 1. Bausiuue cBOHCTB peructpupymoueii cpeapt
Ha roaorpammy

Ecni oueHHBaTbh 0BOKCTBA FOJIOrPaMMBl C TOUKH 3peHHs TOTO,
HACKOJMLKO OHM O0ECTICUHBAIOT Peasi3alHio MeTofa, ero KH3He-
CTOHKOCTb 1 YHHBEPCAMBHOCTb, TO CJefyeT NpH3HATh, 4T Hawu-
Goslee (yHaaMeHTA/bHBIM CBOHCTBOM ronorpaduyeckolf 3anucu
ABJISETCH TO, YTO KOHGHIYpauus BOCCTAHOBJEHHOTO FOJOTPaM-
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Moit H3obpaxkeHuss (GAKTHUECKH He 3aBHCHT OT XapaKTepPUCTHK
HCIIONb30BAHHOrO (hoToMarepuasna. IDTO YAHUBHTENbHOE CBOHCTBO
rojorpaMmbl 6bL10 06HapyKeHO NMOCTeNeHHO W B pe3yJbTaTe pa-
60T MHOTMX 3KcmepHuMeHTaTtopoB. Bo Beskom cayuae, mepBoHa-
yanbHo Tabop pa3Bua TEOPMIO TOJNOrPAMMBI TOJBKO AJS CJaydas
T4aK Ha3blBaeMON aMIJUTYAHON 3amHCH, KOTJa HHTep(epeHIHOH-
Hafd KapTHHA 3amHCHIBAeTcd Ha (OTOmMACTHHKE B BUAE H3MeHe-
HHi k03¢ ¢unuedTa cperonponyckanusi. [Ipu 3tom ocHOBHOe Tpe-
GopaHne TeopuH K (poTOMaTepHasny, Ha KOTOPOM 3aMHCHIBAETCS
roJIoTpamMma, 3aK/04anoch B TOM, 4TO KO3¢((HUIHEHT KOHTpacT-
HOCTH XapakTepHCTHYECKOH KPHUBOH Yy JIOMKeH ObiTb OTpHIA-
TeNbHBIM (T. €. rojorpaMma JOJKHa ObITb MO3HTHBOM) H B TOU-
HOCTH paBeH ORHON BTOpOML.

MoXHO ¢ yBepeHHOCTbIO CKa3aTh, YTO, €C/aH Obl rOJOrpamm-

. 1
HbIM MeTOn HAaBaJ pe3y/abTaTbl TOJBKO MpH Yy = -5 TO B Ha-

crosuiee Bpems rogorpadust momoHsi1a Gbl OOGWIMPHBIE apXxuB
MaJIOH3BECTHBIX 3K30THUECKHX MeTOon0B (oTorpaduu. OpgHako
yxe cam ['ab6op 3anucBIBaN CBOM rosiorpamMmbl B BHIE HEraTHBOB,
CYIECTBEHHO Hapywas TpeboBaHHs pa3paboTaHHOH MM TEOpHH.

HanbHefimne HCCTeNOBaHisi NOKaszasd, 4TO H300parkeHue
00beKTa BOCCTaHaB/HBAETC H B TOM CJydyae, KOrJZa 3aMuChb HO-
CHT yuCTO (pa30BbIil XapakTep, T. €. KOrja rosorpamMmma npospauHa
H ‘BO3JEHCTBYET TOJbKO HAa aMIVINTYAY NMajialollero Ha Hee H3Jy-
uenust. [lpu 3T0M H3MeHeHMe (a3bl MOXKeT paBHbIM 06pa3om
00yCa0BINBATLCSA KaK H3MeHeHHeM Ko3(@HiHenTa npesoMJeHus
poromarepuana, Tak u u3MeHeHHeM ero pesbeda (20).

[Trockue H 06beMHble rOJIOrpaMMbl MOTYT ObITh TakkKe oTpa-
Kalomumu. B 3TOM Cciyyae 3amuch MOMKET OCYHIECTBJASTBCS Kak
TOCPEACTBOM MOJYJIALHH KO3(h(dHuHeNnTa OTpaKeHusl, Tak H 110-
CPeNCTBOM H3MEHeHHs penbeda orpaxatoulefr nosepxHoctd (15,
21). Bonee Toro, rosorpaMmy, 0KasblBaeTCA, MOKHO WHCATh U 3a
CUeT W3MEHeHHUsS! MONAPUIYIOMIHX CBOACTB Cpednl (22).

Bo Bcex mepeunc/IeHHBIX c/lyyasix eIHHCTBEHHBIM CJI€ACTBHEM
M3MeHeHHA CBOHCTB (oTOMarTepHana SIBJSErcsl BO3HHKHOBEHHE
TaK Ha3blBaeMblX JIOXKHBIX H300pa’KeHuii W MosBJAeHHe NONOJHH-
TeJBHOTO pacCesHHOTo CBeTa. BoccraHoBleHnHoe roJOrpaMMoi
H306paxKeHHe 06bEKTa CBOEH KOH(GUrypaunu npu 3TOM HE H3Me-
Haer. B ofuemM MOXKHO cKa3aTh, UTO 1O OTHOLIEHHIO K Cpeje, Ha
KOTOPON OCYIECTBJSIETCsl 3amHch, rosorpaMMa BemeT cebsa 70
M3BECTHON CTemeHH aHaJOTHYHO OOBIYHOMY ABYMEpHOMY u30fpa-
xennlo. Kak H3BeCTHO, OOBIUHYI0 ABYMEPHYIO KAPTHHY MOXKHO
HamuCaThb MAC/IOM, BBHINDABHPOBAaTb Ha KaMHe, HAapUCOBATh Ka-
paHmamoM, OAHAKO CMBICJ KapTHHH OT 3TOPO HE H3MEHHTCHA, H
yeJ0BEX BO 'BCEX CJ/ydyadgx pacno3Haer H306paKeHHble Ha 3TOM
KapTtuue mpepmers (puc. 24). Tomorpammy Takke MOXHO 3a-
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Pue. 24. K zaBucamoctn Konopurypaunu
. H300paiKenus Ot THOA boromarep
- OCYIIECTBAACTCA  3ANHCh  HHTEPHCPEOHHOHNO KapTHHH

)

. ce0s 10 H3BeCTHON cTemeny 2HAJOTHYHO OBGHYHOMY
[ HHIO: Ha OOHuUHON KapTuhe

BOCCTAHOBJMEHHOrO  rOJMOrpaMmoil
uana. ITTo ormomwennio g Cpene, na Kotopoil
rosiorpaMma Beget
ABYMEpHOMY H300paike-
orvore, muolt 3 Kammr::n;x;ix paciosyaer mpeaMeTs BHE 3aBHCHMOCTH
1 , J0M B mogyTonax (puc. a), HaplicoBaua Ju

OHa WTpUXaMH xapamgamom (pre, b) nan BBII'DABHPOBaHA Ha Mmerasse. [0Ji0-
TPAMM& BOCCTAHABJIMBAET OLHO H TO IKe H306pakente npegMera 1<a1<.B c‘w /-
qae: KOFA2 3amHCh mpeacTaBaseT co60io TPAHCIAPAHT, NPABUJLHO e ea;é-
WHH pacnpepenenne ammmTy HHTEepdepeHuHONHOI KapTHHe (pHC. ) pTaK 1
-B CIyluae, KOria COOTHONIEHHE TOHOB AMILTHTYRHOH  KapTHHEI cn.an(’) Heka-
‘Kx;erv;(; (rpnc.‘d). To xe camoe H300pakeHie BOCCTAMABIMBACTCS M B cayuae,

00FpaMMa fIPO3PaUHA M 3aHUCH HOCHT ($a3oBhil xapaxrep. Epuncr-
, BCHHDIM  CJIEACTBHEM OTK/JOHEHHS OT yenoBmi smueiinoctn 3aﬂHCH.HBJIﬂPTCH

HOSIBJICHHE JONIOJIHHTEbHBIX H300paxeHnii u paccesunoro csera (pue, d)




AHCHIBATb CAMBIMH PAa3THUHBIMH COCOGaMH, OT (hoTOMaTepuaifa
Tpe6Gyercst TOMbKO, uTOOH H3MEHEHHE €ro ONTH4ECKHX CBOHCTB
6LIO ONHO3HAYHO CBSI3aHO CO 3HAUYEHHeM HHT@HCHBHOCTH MOJ,
BO3JCICTBOBABLIEr0 Ha rojgorpamMmy ups 3Kcmosunud. OxHako
tTakoe TpeboBaHHe HACTONBKO obIe, yto ero obecrneuyBaer npak-
THUeCKH JM06as OJHOPOLHAs CBETOUYBCTBHTEIbHAR Cpena.

B 06muX uepTax NPHUAHY COXpaHeHusi KOH(GUIYpalHH BOC-
CTAHOBMEHHOTO rojJorpamMmoit u300paKeHust NpH H3IMEHEHHH
CBOMCTB perucTpupytomero Qoromatepuasna MOXKHO OGDBICHATDH
cienyomuM o6pazom. CTpyKTypy TOJOrpaMMbl C HEKOTODBIM
NpHOAMKEHHEM MOXKHO TpPEeACTaBUTL B BHJE PELIETKH, COCTAB-
JIEHHOH U3 KPHBOJIMHEAHBIX LITPHXOB, XapaKTEPHIYIOUIHXCH mepe-
MeHHBIM maroM d, H CUHTarb, 4TO BOCCTAHOBJEHHOE IOJIOrpam-
Moi u3oGpaxenne O gopumpyercsi u3 Jyued L, nperepreBuiux
AudpaKiHio [epBOro NOpAAKAa Ha CTPYKType 3TOH peulerku
(puc. 25,a). Opnxako ¢opma BOJHOBOro (pOHTA H3TYUEHHH,
RubparupoOBaBLIero Ha peulerke, ONpeeasercs TOIbKO pas-
HOCTBIO XOJa Jy4eil, IPpHHaATeXANHX Pa3THIHBIM IITPHXAM, T. €.
3aBHCHT TOJAbKO OT lIara LITPMXOB ¥ (JOPMbI uX O6pasylolei,
CTPYKTypa €aMOro WITpHXa BJIHAHUS Ha (OPMY BOJTHbH HE OKa-
spipaeT. HauGosee HArMSXHO 3TOT HPOLECC MOXKHO IPEACTaBHTh
Ha npuMepe IVIOCKOH pEUIeTKH ¢ MOCTOAHHBLIM 11aroM
(puc. 25,b). Yribl pacupoCTpaHEHHss H3/TyYEHHA Pa3TUUYHBIX TIO-
pSANKOB, au(parupoBaBIIEro Ha TAKOH pelleTke, 3aBUCAT OT LIara
peuleTKd H AJHHBI BOJNHBI M3Jy4eHusl, NPOGUIb LITPHXA BIHSAET
TOJBLKO Ha COOTHOIIEHHE HHTEHCHBHOCTH M3JMY4YeHHUS pPasIHUHBIX
nopsiakoB. COBepUIEHHO aHAJOTMUHBI NPOLECC HMEET MeCcTo H
Ha roJorpaMMe: uW3MeHeHue CBOMCTB (poroMaTepHansa BJIEYET 3
c060it H3MeHeHHe NpOQHJs LITPHXOB NEPHONHUECKOI CTPYKTYPHI,
BO3HHKUIEH B Pe3y/bTaTe PerucTpalid KapTHHB HHTEp(epeHIHH
06beKTHO M pedepenTHoit BOMH. [IpocTpaHCTBEHHBIH mEpHON
MIOBTOPEHUS LITPHXOB H (opMa JHHMM, HIYIIeH BROIbL LITPHXA,
opH 3TOM He u3MeHsioTcs. COOTBETCTBEHHO OCTAETCS HeH3MeHHOH
H KOHGHIypalus BOCCTaHOBJIEHHOTO T'OJOrpaMMOH H300paxKeHus.

HasBaTh KOHKpeTHylo 06JacTh [PUJIOXKEHHH, B KOTOPOIl
HCIIOMB3YeTCSl CBOMCTBO TOJMOTPAaMMbl COXPaHSATb OOBEKTHBHOCTDL
3anucH HEe3aBUCHMO OT CBOMCTB ¢oToMarepHana, BecbMa 3aTpyl-
HHTETbHO, (PAKTHUECKH 3TO CBOMCTBO JIEXKHT B OCHOBE BCEro pas-
Jesa TPUTOKEHUH, OTHOCANIMXCA K HayKe W TeXHWKe, IJie rofo-
rpaMma HCHOJb3yercss KaK CBOEOOPA3HbIA MEpUTEMbHBIH HHCTDY-
MEHT.

To, aro tun Qoromarepnana, Ha KOTOPOM OCYyIIECTBJIACTCH
3anuCh, HE3HAUMTENbHO BJAHSET HA KOHMHUIYPanHiO BOCCTAHOBJIEH-
HOTO roJorpaMMoil H306paXKeHHs, eCTECTBEHHO, He 03Hayaet, 4To
CBOMCTBA TOJIOrpaMMbl BOOGH(E HE 3aBUCAT OT CBOACTB (poTOMa-
Tepuana. Xapaktep OTKJAHK4 (poTOMarepuana, T. €. NPHCYHIHH
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Puc. 25. K npuumsam coXpawenust KOH(QHIYPALHH BOCCTAHOBAEHHOO n3obpa-
KCHUS NPH LI3MEHEHHH CBOHCTB (OTOMATepHaNa, HA KOTOPOM 3aMHCAHA [OJIO-
rpaulmma. Boccranosnennoe ronorpaMmoii uso6paxenne O dopmHpyercs u3 Jy-
ueii Ly, mperepneBmnX AMPPAKLMIO NEPBOro MOPsAKA Ha peleTyaroil cTpyx-
Type rosorpammbl. ®opmMa BOAHOBOro (GpoOHTA H3MyUeHHs, Judparuposasuiero
H2 pemleTRe, ONpEASAeTCA TOMBKO DA3HOCTHIO XO#a Jyueil, NMpHHaAJeKaulnX
PA3IMIHBIM MITPHXAM, T. €. 33BHCHT TOJBKO OT IIAT& WITPHXOB H (OPMB HX
obpasyiouteii. CsoiicTea dhoToMaTepnana ONpPEeNsIOT TOJIbKO CTPYKTYpPY cz;-
MOrO mTPHXE, OT KOTOPOH 3aBHCHT JIHIIL PACTpejeNeHHe HHTEHCHBHOCTH CBeTa
Mexay nopsaxamu audpaxuwin. HanGogee Harasamo 3ToT NMpomecc MOKHO
OpeACTABHTL HA TpHMepe AUPPAKIHOHHON peleTKH ¢ MOCTOAHHBIM WaroMm d
{(puc. b). Yriel audpakmu¥ H3TVYEHHS HA TAKOM pelleTke  Onpesensorcs
TOABKO WIArOM 1 AJIHHON BOJHE! H3JYYCHHS, @ DACHpPeAe/CHUE HHTEHCHBHOCTH
Mexay nopsakamu ly, by, I_y — npoduiem IITPHX &



éMy ¢necoG MOAYTANHH H3JTyueHus, B GOJIbLION cTénenu Onpéfe-
JeT SAPKOCTb BOCCTAaHOBJEHHOIO H300paXeHus W HalHuyhe Mo-
CTOPOHHEro pacCesiHHOrO M3JyueHHs, MCKaxalolero pacmnpepesne-
Hue 3TOH fpKOCTH. Ilapaverpel BOCCTAHOBJEHHOTO H300paXeHHs
CYyIIecTBEHHO 3aBHCAT ¥ OT TaK Ha3piBaemMo#d paspeiarolie# cno-
cobHOCTH ¢oTOMarepHuasna.

PaccmoTpuM BJHMsiHHE paspeuiaiomedi cnocoGHOCTH ¢poTomare-
puaja Ha TOJOrPaMMy HECKONbKO moapoCHee. BooGme rosops,
nex paspemaolniedl cnoco6HOCThIO (oToMarepuana moapasyme-
BaeTcsi ero ciocOGHOCTh NMPAaBWJIBHO [epefaBaTh MEJKHe NeTanlu
pacnpefie/ieHnsi WHTEHCHBHOCTH CBETOBOro nonsi. Paspemraiomas
CIIOCO6HOCTh OGBLIYHO BHIDAXKaeTcd B JHHHAX Ha MHJJIIMETD H
ompenenasieT MaKCHMa/bHYIO IIPOCTPAHCTBEHHYIO 4acTOTy NepHoaH-
yeckoro (TOyHee TapMOHHYECKOr0) pachpefe/NeHdss HHTEHCHB-
HOCTH, KOTOpOe MoOXer ObITh 3amkcaHo Ha QoroMarepHare.
OnHako OTK/IMK (GoToMarepHana MOCTATOUHO CJAOXKHBIM 006paszoM
3aBHCHT OT OpPOCTPAHCTBEHHOH 4acCTOTHl, M JI03TOMY OAHO 4YHCJIO
NPHHIMITHANLHO HE MOXET O0XapakTepH30BaTh pa3peraioniylo
cnioco6HocTh. KpuBasg 3aBHCHMOCTH OTK/JIHKa (oTOMaTepHana OT
[IPOCTPAHCTBEHHOH YacTOTH 6e3ycNOBHO fABIAeTcst Gosiee MOMHOH
XapakTepHCTHKON ero paspemalomeil CrrocoGHOCTH.

OpHako H Takafl XapakTepUCTHKa HECKOJbKO HEONpemeNeHHa:
OTKJHK (oTOMareprHasna MOXKeT BhIpaXaThcd B BHJe H3MEHEHHS
rJyOHHEL MOAY/AUMAU ITOYepHEHHs (M3MEHeHHe KOHTpacTa), uiMe-
HeHust TyGHHE ¢ aszoBoro pejbeda, U3MEHEHHS IVIYOMHBL MOMY-
JAHHH TOKazaressl NpeNoMJIeHHS W T. I. BJAuAHHe OorpaHuyeHds
paspeniaronieii cnoco6HOCTH ¢doTomMarepualjga Ha roJorpaMMmy Bo
BCEX 3THX C/ayyafx Oymer pa3iuuHbiM. B Takux ycmoBusx emuH-
CTBEHHO TNPaBUJIbHHIN CIocO6 yyera paspeulalomiefi CnocoGHOCTH
3akKJioyaercd B TOM, yTOGH YCTAHOBUTb 3aBHCHMOCTH Haubosee
BaXHBIX IapaMeTpoB peHIaeMON 3afaud OT NPOCTPaHCTBEHHOH
YacTOTH PErHCTPHPYEMOrO paclpejneqeHns HHTEHCHBHOCTH. B ro-
norpaduu CTpeMATCA K MOBHUIEHHIO SPKOCTH BOCCTaHOBJIEHHOI'O
H300paXkeHus, MO3TOMY ONHON H3 OCHOBHBIX XapaKTepHCTHK fB-
Jggercs nudpakinuoHHas 3PpQPeKTHBHOCTb roJorpaMmsl, MO KOTO-
poil moHHMaercs OTHOLIeHHe CBETOBOr0 IOTOKA, HAYHEro B IIO-
Je3Hoe u3obpaxenne, KO BCeMy INOTOKY H3/JydeHHs, Tanaiolllero
Ha roJlorpaMmmy.

3aBUCHMOCTh AUDPAKUHMOHHOK 3PPEKTUBHOCTH DOJOrPaMMBbL
OT NPOCTPAHCTBEHHOH 4aCTOTBHI PEruCTPUPYEMOro MOJMS HHTEHCHB-
HOCTH COGCTBEHHO 4 HIpaer B rojorpadmu poJab OCHOBHOH xa-
PaKTepUCTHKH paspewmapmein  cmocobHoctd  (oromarepuana.
[TpuvepHsiii rpaduk Takoi 3aBHCHMOCTH NPHUBENeH Ha puc. 26, a.
3Has 3Ty 3aBHCHMOCTb, HETPYIHO ONpPENEIHTh, KaKUe H3MEHEHH:
B DEKOHCTPYHPOBAHHOE H300paxkeHHe BHOCHT OrpaHHuYeHHe pas:
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Puc. 26. K 3aBuCHMOCTH NapameTPOB BOCCTAHOBJEIHOrO roJOrpaMMoil usobpa-
HKeuus OT paspewaroulefi cnocobuocty (GOTOrpaduueckoro Martepuasia Ha IpH-
mepe @ypoe-ronorpammel. Hanyuennme Kax0if TOYKH OOBEKTA, HANPHMED
Touek @ u b, o6pasyer ¢ H3NyyeHHeM DPeePEeHTHOr0 HCTOYHHKA R rapMOMHKH,
NPOCTPAHCTBENHAsl YACTOTA KOTOPbIX NPHOJH3HTeJbHO NPONOPUHOHAJTbHA PAac-
CTOSIHIIIO OT AAHHOH TOYKH 00DbeKTa A0 pedepentHoro ucrounHka R. CoorTser-
CTBeMHO C 3TOH 3aBMCHMOCTbIO pacipeiesenHe sipKocTH B msofpaxenus, pe-
KOHCTPYHPOBAHHOro roJorpamMmoil H, npoMOAy/HPOBano KpPHBOMl 3aBHCHMOCTI
RHppakuuonnof 3¢¢heKTHBHOCTH OT HPOCTPAHCTBEHHON YACTOTLI, T. €. KpHBas
MOyJiAluK a’b’ moBTOpsier B OmMpcaeteHHOM MacwiTabe rpadHk, NPHBeLeHHDI
na puc. a. CymecTBeno, 4To OrpanHuyCHue paspemaloulell cnocobuoctH ¢oTo-
MaTepuana BeieT B JaMHOM CJyuae K OIPAHHYEHHIO IOJSl 3PeHHs, B KOTOPOM
nabmonaercst u3o6parKeHHe, H He BJHSET HA PI3pelleHue TOro H30GparKeHus



pewraionleli cnoco6HocT: (oroMatepuana. PaccMOTpHM xapak-
Tep 3THX H3MEHEHHH HA YacCTHOM INpHMepe TAaK HAa3biBaeMbIX
@ypbe-roorpaMm. OcTaHoBHMCH CHAYaMa HAa HEKOTOPLIX OCOGEH-
HOCTAX 3TOr0 BHAA TOJIOrpaduiu.

Tepmun ®@ypbe-romorpaMma npUMEHAIOT OGHLIYHO B TOM cay-
uae, KOrla UpH 3amucH pedepeHTHHIH MCTOYHHK R W 06bexkt O
JeXaT B OAHOH IVIOCKOCTH, MNapasIelbHOH MOBEPXHOCTH TIOJIO-
rpammbl A (puc. 26,b). ®ypbe-ronorpamma mogoGHOro THIA Xa-
paKTepHa TeM, 4TO Yroa 6 BCTpedH H3NydeHHs, HCMYI[eHHOTrO
MaHHOK TOUKOH 06beKTa (HanmpuMmep, TOYKOH @ Ha puc. 26, b),
C M3JTYy4eHHEM DedepeHTHOro HCTOUHHKA R mpubAM3HTeNbHO mno-
CTOSIHEH MO BCeit miomanu rosorpammel. ITockoMbKy mpocTpaH-
CTBEHHBIH MEPHOA KAPTHHbl MHTEp(EpeHUUH ABYX BOJH 3aBHCHT
TOMBKO OT yIJIa BCTPeYH 3THX BOTH H JUTHHB! BOJNHBL H3JIydeHHs
(cm. dopmyay (2)), To O4eBHAHO, 4TO B CaAyuae dypbe-roso-
rpaMMbl KaXX0i TOYKe OODBEKTa COOTBETCTBYET IapMOHHYECcKOe
pacnpeneneHde WHTEHCHBHOCTA CBeTa H3 MOBEPXHOCTH FoJIO-
TpaMMBbl, XapaKTepu3ylomeecs ONpeReJeHHBM NpOCTpaHCTBeH-
HbIM nepuogoM. TouHee MOXKHO cKazaTh, 4TO pacmupepeseHie
CBeTa Ha moBepXHOCTH Pypbe-roorpaMmmel CBA3aHO ®ypbe-mpe-
o6pasoBaHHeM ¢ pacrnpegedeHHeM CBeTa Ha OBEPXHOCTH
o6bekra.

[Ipennmonoxum Ttemeps, uro ®ypbe-rosorpaMma 3aperucTpi-
poBaHa Ha oToMaTepHalse, XapaKTepU3YIOmeMcs onpenesNeHHOM
3aBHCHMOCTBIO  1H(PAKUHOHHON 3D (EKTHBHOCTH OT mMpOCTpaHCT-
BEHHOH 4acToThl (puc. 26,a), u 3aTrem BOCCTAHABAHBAETCS pede-
PEHTHHIM HCTOYHHKOM R. Kax yKe BbIfiICHEHO, KaMmoii TOuke
oGbeKTa (HampHMep, TOYKaM a H b Ha puc. 26, b) coorBercTByer
onpespeseHHass NpOCTPAHCTBEHHAs 4YacTOTA 3amidcH  Ha TroJjo-
Ipamue, CIeOBATENbHO, IIPH PEKOHCTPYKUHH H300paxKeHHe KaxkK-
RO TOYKH OY[eT BOCCTAHABMUBATBLCA C OMpeeJeHHbIM, Xapak-
TEPHBIM JUISl 3TOl TOYKH 3HAUEHHEM IpaKLHOHHOM 3¢ derTHB-
HocTH. Ompenesus 3T0 3HaueHHe C MOMOMILIO COOTBETCTBYIOII el
3aBUCHUMOCTH (puc. 26,a), MOXKHO HalTH (GYHKHHMIO pacnpene-
JEHHS FIDKOCTH B BOCCTAHOBJIEHHOM H300pamKeHuH 06bekTa, Ecau
yUeCTb, 4T0 B COOTBETCTBHH ¢ (opmy/0il (2) 3HaueHue mpoCTpaH-
CTBEHHOM 4YaCTOThl, COOTBETCTBYIONIEH MAHHOH TOYKe 00beKTa,
NpHOIH3HTEIbHO NMPONOPIHOHATLHO PACCTOSHHIO 3TOH TOUKH OT
pe(epeHTHOro HCTOYHHKA R, TO CTAHOBHTCSH OUYEBHINBIM, YTO pac-
lIpEne/IeHHe APKOCTH B BOCCTAHOBIEGHHOM TOJIOrpaMMOH H306pa-
KEHHH TIPOMOAYNHPOBAHO (QyHKUMEH 3aBHCHMOCTH RHMPAKIHOH-
HOH 3((YEKTHBHOCTH MaTepuasna OT 4acTOTHI (CM. BEpXHIOIO 4acTb
puc. 26,b). B obuwem orpasudeHue paspemainmeii crnocoGHOCTH
(oTomaTepuana mpHBOAMT K TOMY, 4TO MO Mepe ynadeHusi OT
pedepeHTHOro HCTOYHHKA SIPKOCTb BOCCTAHOBJEHHONO H306p axe-
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Huii yvenbiaercss. ToukaM oObekta, HaxomflluMca Ha mOCTA-
TOYHO GONBUIOM PACCTOSHHH OT peepeHTHOro HCTOUHHMKA, MOXKeT
COOTBETCTBOBaTb TaKoe OOJbIIOe 3HAYeHHe NPOCTPaHCTBEHHOH
YaCTOTH, KOTOPOE YyXKe He BOCIPOH3BOAUTCH (POTOMATepHATOM.
B pekoHCTpyHpOBAHHOM H300paXKeHHH 3TH TOYKH He BOCIPOH3-
BemyTCHA. .

BaxHo oTMeTHTb, UTO B OTJAHUME OT Caydas OObuHOK (oTo-
rpaguH, rie orpaHnyeHde paspeliaiomleli crocoSHocTH (oroma-
Tepuasa NPHBOAHT K OrpaHMUEHHIO B mepefaye MeJKHX AeTateH
M306paxeHus, B JaHHOM cilydae OorpaHHuende paspeuwesus ¢o-
ToMatepHasa Befer K OFDAHHYEHHIO TOJs 3peHus, B KOTOpPOM
BunHO n3o6paxenue. Ha meranpHocTs H3o6paxedust ¢poromare-
pHAJ MPSAMOro BIHAHHS He OKa3biBaeT,

§ 2. BinsaHue KOrepeHTHBIX CBOMCTB 3aNMCHIBAIOLIEr0 HCTOYHHKA
) M3JlyUeHHUd Ha roJorpammy

C Touku 3peHus rojsorpapuu HanbGonee BAXKHbIM CBOHCTBOM
HCTOUHHKA H3JIyYeHHs fBJSETCs CTeNeHb ero KorepeHTHoCTH. Ko-
PepeHTHOCTb MOMKHO OmpefeluTh Kak CIOCOOHOCTh KosMeGanui
Pa3MTHUYHBIX TOYEK BONHOBOTO MONsS K B3AHMHOH HHTep(epeHIHH.
duznueckas OCHOBA OrpaHHUeHHsl YCIOBHH CylleCTBOBAHHS sB-
JleHusl nHTep(epeHiH 3aKM04aeTcss B TOM, 4TO LYyTd BOJH H3-
JIydeHHsl, HCIyCKaeMOro aTOMaMH, Orp aHHueHbl.

YeaI0BHO KOTEpeHTHOCThb MOXHO pasiesdTb Ha BpeMeHHYIo
(NMpOOJBLHYIO) M NPOCTpAHCTBeHHYlO (momepedwdyio). Cxema sB-
JIGHUH, OMHCHLIBAEMbIX MOHATHSAMH «BpeMeHHasl H MPOCTPaHCTBEH-
Hasi KOTePeHTHOCTb», MpHBeneHa Ha puc. 27. Kaxablid atom HCTOY-
HHKa S WcmycKaer m3jqydeHHe B TeueHMe KaKOro-To oIpepefeH-
HOTO OrpaHHYeHHOro BpeMeHH. B pesyabTatre B mpocCTpaHCTBE
BosuukalwT uyra sosH Cy, Cp, Cs, orpanHueHHbie mo riay6uHe pac-
CTOSIHHEM p, paBHbIM NpPOH3BENEHHIO CKODOCTH CBETa Ha BpeMs
M3JIyyeHHs aToMa, a B MONEPeYHOM HampaB/IeHHH HEeKOTOPbIM
pasmepoM A, KOTOpHI 3aBHCHT OT pa3mepa Hcrounnka f. Orpa-
HHYeHHe pasMepa Hyra B NPOROJLHOM HAmpaBJeHHH yMeHbLIaer
cTeneHb BpeMeHHOH KOrepeHTHOCTH HCTOUHHKA, B NOMEpeyHoM —
npocTpaHcTBeHHO. B mesom o6a sABIEHHS YXyAIIAIOT YCJIOBHS
VHTep(hpepeHd HCIYCKaeMOro HCTOUHHKOM H3JTy4eHHs.

OcTaHOBUMCSl CHauaJa Ha sBJEHHAX, CBA3aHHBIX C BpeMeH-
HOIl KOrepeHTHOCTBIO, T. €. ¢ OrpaHHueHHeM BpeMeHM HCIYyCKaHHUfA
Hyra, KoTopoe 06yC/IOB/AHBAET OIpaHHUEHHE NPOTAKEHHOCTH LYyra
110 raybune. Boo6iie ropops, BpeMeHHas KOT€peHTHOCTb onpene-
JseT cTabuAbHOCTb Koje6aHHi B JAHHOH TOUKe mWOJf BO Bpe-
MeHH, T. €. TMOCTOSIHCTBO PasHOCTH (a3, COOTBETCTBYIOIHX Ha-
4aJly W KOHIly HEKOTOpOro MHTepBasia BpemeHu Af. CremeHs cra-
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GunpHOCHH 5TOM pasHOCTH (a3 MOKHO ONPENeNHTh ¢ NOMOMIBIO
CIAYIOHIer0 SKCIepuMeHTa, B uccienyemyio TOuky noss mome-
ILaeTca NOMyNpo3padyHoe 3epKano Zj, KOTOPOe PACHIENJIAeT H3JTy-
YeHHEe Ha JBe KOMIOHEHTH. 3aTeM C MOMOWbIO 3epKan Z; u Zs
06e KOMIIOHEHTBbl CHOBA CBOAATCA B OAHOI TOYKE @, M B STOH
TOYKE NOABAAOTCA yca0BHA Mt HHTepdepenunn. OnHako uuTep-
epeHunonHas xapTHHA BO3HMKAaeT He BO Bcex caydasx. [leii-
CTBUTE/IbHO, eC/TH PasHOCTb nyTell Z1Zya u ZiZsa He Gyner mpe-
BbIIATL JUTHHBI 1yTa p, TO B TOYKE @ BCTPETATCH pacIierJeHHbe
dactu OfHOro u Toro ke uyra C’y m C”), usnydenue unrepdepu-
PYWOImHX BOJIH OymeT COIVIAcOBAaHO 1o (a3e, H B TOUKE @ BO3-
HUKHeT yCTOHYHBAsi KapTHHA HHTep(epeHIHH. (Pacnpepgenenne
WHTEHCHBHOCTH B TaKOH KapTHHe H306paxkeHo Ha Trpaduke a).
Ecim pasHocTh nyrtelt 6ymerT Gosblie mUIHHBI uyra p (Hampumep,
B CTyd4ae, KOrna 3epKano Zs NMepeHoCHTCA B MOMOXKeHHe Z's), To
pacuienyiennsle yactu yyra C’'y u C”y mpubynyr B TOUKY a B pas-
HOe BpemdA. B Takom ciydyae usmyueHue onHOro uyra Oyner uH-
repepupoBaTh ¢ M3MyueHHeM KaKOTO-TO WHOTO nyra. Tak Kak
basbl KONME6aHHA PAa3MUYHHIX IYrOB HE CBA3AHB, TO B pasnoe
BpeMfA B TOUKE @ BOSHHKAIOT MHTep(epeHUHOHHble KapTHHbLI, Xa-
PAKTEPUIYIOIHECH PA3IHUHBIMI CHBUTaMH (KpuBble B u y). Ha-
6mofaTenb B 3TOM Ciyduae B CpegHeM PerucTpupyer HeKoTOpoe
paBHOMEpHOe pacClpeneNeHde HHTEHCHBHOCTH (rpaduk § Ha
puc. 27).

Taxkum o6pasom, uHTEpdepeHuUS BOSHHKACT TOMBKO Toraa,
KOrna B ONHOH TOYKE BCTPEUYAoTCH KOMIIOHEHTH! OTHOTO H TOIO
€ pacICMIEHHOro yra BOMH. OYeBHIHO, 4TO NpexembHON pas-
HOCTH XO1a, NpU KOTOPOii elle BO3MOMKHA HHTep(hepeHyHs, cooT-
BETCTBYET C/yyail BCTPEUH Hayala uyra OJHON M3 KOMIOHEHT
C KOHuoOM uyra apyrofi. Hetpyano mnousith, uto sTa pPasHOCTh,
HasblBaeMas AJIMHOA KOrepeHTHOCTH, paBHA AJHHE uyra p.

[lepeiinem x ABJEHUAM, CBA3AHHHM ¢ IIPOCTPAHCTBEHHOH KO-
FepeHTHOCTBIO. BooGme roBopst, mpocTpaHcTBennas KOTEepeHT-
HOCTb OmpenenseT CTefeHb CHHXPOHHOCTH KOMEGAHHIT HOMA B pas-
HEX TO4KAX MNPOCTPAHCTBA, T. €. MOCTOSHCTBO pAa3HOCTH tas
B IBYX KakKHX-TO TOYKax. CTenennb cTaGHABHOCTH 3TOk pasHocTu
MOXKHO ONpEAENHTb C IOMOMBIO CJENYIOH[ero IKCHIePUMEHT A,
M3 BosnoBOro mona ¢ momombio OTBEpPCTHH B nHadparmax Bblje-
JAAGTCA H3JMyd4eHWe B TOuKax S; u S, pacHOMONKEHHBIX nepned-
ARKYTAPHO K HANPABJIEHWIO pacnpocTpaHenusi jiyua. Ecmu pac-
CTOSIHUE MEX1y OTBEpCTHAMH Sy M S, MeHblle MONepeqHbIX pas-
MepoB uyra h, TO B TOuKy b, pacCIONOXEeHHYI0 Ha paBHOM
paccTosnnu or Sy U Sy, NPHXOAUT M3/TydEHHE OZHOTO U TOTO Ke

nyra. B pesyabrare B Touke B BO3HHKaeT yCTOiuNBas MHTEp de-
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Puc. 27. K paccMOTpeHHIO NOHSITHI <BpeMEHHAS» (NIPORONbHASL) M <IPOCTPaH-
CTBEHHAs» (IONepeyHas) KOrepeHTHOCTb. ATOMBI HCTOYHHKA S HCIycKaioT
OrpaHHYEHHble BO BpeMEHH H mnpocTpancTBe nyrd Boad Cy, Cp Cs;. Crenenn
BPEMEHHO! KOrepeHTHOCTH H3JIYYeHHst B TOUKe Z; ONpPElesieTCs COcOGHOCTDIO
K B34HMHOH HHTep(epeHuHd KOMIOMEHT KojeGamuii B 3TOH TOUKe NpH HX
B32aHMHOM CMEINeHHH BO BpemeHu. Ecam pasHocTb X0ua Jyya B mneuax HHTep-
(epomerpa Zy u Z; npeBHINAeT AMHHY LYra p, TO HATEpPEPEHUHS B TOUKe @
He unabmonaercs. IIpoCTpPaHCTBEHHAS KOTCPEHTHOCTh ONpeRe/ser CHOCOGHOCTH
K B3aHMHOY MHTephepeHyHH H3JYYEHHs B TOYKAX TOJS, PACMOJOKEHHHX MO-
nepex Jyya. B wacrnocrn, ecou oreperust Sy v Sy HAXOAATCA HA PACCTOAHMH,
MEHbIleM HUMPHHEL Iyra A, TO H M3NYYCHHeE, NpOIleAllce uepes 3TH OTBEPCTHSI,
ofpasyer B pafione ToykH B ycroityusyio KapTuHy HHTepdepeniun (rpadux
«’). Ilpu cMeimenun oTsepetust S; B NOJOKeHHE Sy paccrosiHHe mexay OT-
BepCTUSIMA TIpEBHINACT MONEpeuHbe pasmepl uyra. MHTepdepennus B 3Tom
ciyyae OTCYTCTBYET



Gunbioctu 570kt pasnocTH has MOKHO OMPENEAHTH ¢ HOMOMbBIO
CJeNYIOUlero 3KCIepruMeHTa. B uccienyeMylo TOuKky moJsi mome-
I2€TCA MOJYNPO3paYHOe 3ePKaIo Zj, KOTOPOe PACIIEIISeT H3Jy-
YeHHe Ha [Be KOMIIOHEHTH. 3aTeM C NOMOUIbI 3epkan Z; u Zs
0o6e KOMIIOHEHTBI CHOBA CBOAATCS B OAHOH TOUKe a, 4 B 3TOH
TOUKE NOABJIAIOTCS YCJIOBHsL [ MHTepepeHuun. OQHako HHTep-
epenuuonHas xapTHHA BO3HHKAeT He BO BCeX cayyasx. Jlei-
CTBATEJIbHO, €CJH PasHoCTh nytedt Z1Z:a u Z,Zsza He Gygmer mpe-
BBIIATL JUIHHBL Iyra p, TO B TOYKE @ BCTPETSTCS pacilenJeHHbe
4acTti oaHoro u Toro xe uyra C’y m C”), uanyuenne unrepdepu-
PYIOIHX BOJH OymeT corilacoBaHo no (ase, H B TOUKe a BO3-
HHKHET yCTOH4YMBAasi KapTuHa uuTepdepenund. (Pacnpenenenne
HHTEHCHBHOCTA B TaKOH KapTHHe M300paxKeHo Ha rpaduke a).
Ecmy pasnocts myteit Gyner Gosblue miuHLI Lyra p (manpumep,
B Cly4ae, KOra 3epKano Z; NEPEHOCHTCS B NOJOKeHHe Z'3), TO
pacueniennele yacti uyra C’y u C”y npubynyt B Touky a B pas-
Hoe BpeMs. B rakoM cityyae uanmyuenne ogHOro uyra Gymer uH-
reppepHpoBaTh C H3JTyYEHHEM KaKOLO-TO HHOIO uyra. Tax kax
}asbl KoseGaHuil DPa3NTMYHBIX LYTOB He CBSA3aHBl, TO B pastoe
BPEMs B TOUKE @ BO3HHKAIOT MHTEP(EPEHUHOHHbIE KaPTHHEI, Xa-
DaKTepH3YIOIMHeCs pa3JHYHBIMH CABUTaMH (KpuBble B u y). Ha-
Gmofatesb B ITOM clyyae B CpeiHeM PerucTpHpyer HeKoTopoe
PaBHOMEDHOE pacnpejiesieHHe HMHTEHCHBHOCTH (rpaduk & Ha
puc. 27).

Takum oGpasom, nHTEphEpeHUHS BOZHHKAET TONBKO TOrza,
KOTAa B OJHOH TOYKE BCTPEYAIOTCS KOMIOHEHTHl ONHOTO H TOrO
€ paCHICIIEHHOro nyra BoAH. OueBHAHO, 4TO NpenetbHOl pas-
HOCTH XOJa, IPH KOTOPOIi elle BOIMOMHA WHTEepdepeHIus, cooT-
BETCTBYET C/yYah BCTPEYM HayasNa 1yra OJHOH H3 KOMIOHEHT
¢ KOHLOM nyra npyrofi. HeTpyano noustb, 4to 3Ta pasHocts,
HasblBaeMast JITHHOH KOTePeHTHOCTH, paBHa [/MMHE Lyra p.

IlepeiinemM x sBieHHAM, CBA3AHHBIM C IIPOCTPAHCTBEHHOR KO-
FepeHTHOCTBIO. BooGme rosopsi, mnpocTpaHCcTBeHHas KOTepeHT-
FIOCTb ONEJENIACT CTENeHb CHHXPOHHOCTH KOsieGaHuil noas B pas-
HBIX TOYKAX NPOCTPAHCTBA, T. €. NOCTOAHCTBO pa3HOCTH (ha3
B LBYX KaKHX-TO TO4KaX. CTenenp cTaGHIBHOCTH 3TOH pasHoCTH
MOXKHO ONPENETHTD C NOMOWIBIO CHEAYIOUIEro  3KCHepHMeHTa.
W3 BosmnoBOro nons ¢ nomomipio OTBEPCTHH B nnadparmax Bbije-
AAGTCA H3JyUeHHe B TOuKax S; u S, pacnososkeuHbIx nepneu-
ARKYJADHO K HANpPABNEHWIO pacnpocTpaHenus Jydya. Ecuan pac-
CTOSHHE MEXIY OTBEPCTHSMH S; M Sp; MeHbLe NOMepeuHbix pas-
MepoB nyra h, 10 B TOUKY b, pacNoJIOKEHHYI0 Ha DaBHOM
PaccTosiHuu oT S, 1 Sy, NPHXOAMT HATYUEHHe OJHOTO U TOrO JKe

uyra. B pesyaprare B Touke B Bo3HHKaer yCTOiYHBas HHTEP (e-
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Puc. 27. K paccmoTpennio NonsiTHil «BpemenHasiy (NPojoJbHAs) 1 <IPOCTpPaH-
cTBeHHAss» (IOmNepeyHasi) KOrepPeHTHOCTb. ATOMBI HCTOYHHKA S HCNycKaoT
OrpaHHyenHbie BO BPEMeHH W TPOCTPAHCTBe UYFH BoaH Cj, Cy Cs;. Crenenn
BPEMEHHOR KOrepeHTHOCTH W3JYYeHMsi B TOUKe Z; ONpejessieTcsl clocOoGHOCTLIO
K B3aUMHOR MHTep(epeHUMH KOMIOHEHT Ko.aeGaHui B 3TOH TOUKE NpPH HX
B3aHMHOM CMeLIeHHH BO BpcMeHH. Ecau pasHocTb XOA@ Jjlyda B TJeYax HHTep-
depomerpa Z; u Z; mpesuwimlaeT AJHHY LYra p, TO HHTepQEpeHyHs B TOUKe
He Habmopaercs. IIpocTpaHCTBEHHAs KOTepPeHTHOCTh ONpejedsierT CHoCOGHOCTh
K B3aHMHOH HHTepdepeHUHH H3JYUYeHHs B TOYKAX TOJsS, PACTONOKEHHBIX MO-
nepex ayua. B uwacrnoctH, ecan orseperiss Sy u Sp HAaX0ASTCA HA PAacCTOTHHY,
MelbllleM MHPHHBI uyra A, TO H H3JayueHHe, NPOWeE/IIee Yepe3 3TH OTBCPCTHS,
ofpasyer B pafioHe Touxkd B ycroitunsyio KAPTHHY HHTepdeperund (rpadux
@) Tlpu cvemenun orsepetHst S B NosokeHue S, PaccTosiHue MEXKLY OT-
BePCTHSIMHM TIPeBLINIACT HONEpeYHble pa3Mmepsl uyra. MHTepdepenuus B 3Tom
cayuae OTCYTCTBYeT




N

peHLHOHHAA KapTHHA (pacnpenesenne ¢’ na COOTBETCTBYIOULEM
rpaduke).

Ecam oTBepcTHe S; CMEIAETCsl OTHOCHTEJIbHO OTBEpCTHA S
F mojoxenne S, na BeJTHUHHY, 6OJbUIY0 TONEPEYHbIX Pa3Mepon
uyra h, To B Touke B unrepdepupyloT paznuyHble LYTH, HE CBS-
3aHHbIe Mexjy coboio no ¢ase. B pesyibrare uurtepdepeHiunon-
nas KapTHHa, BO3uMKalollas B pafone TOukH B, HEmpephBIO
P3MeHseT CBOE MOJOoXKeHHe. B TeueHMe KaKOro-t1o BpDEMeld 3Ta
KapTHHA HAXOJHTCH B NOJOXKEHHH B/, 3aTeM B NOJOXKeNHH Yy’
H T. 1. Bce MaMeHeunss MPOUCXOAT XAOTHYHO C YacTOTOH CMellbt
IlyrOB, T. €. OYeHb YacTo, H IN03TOMYy HalmOKATeNb PErHCTPHPYET
Kakoe-T0 yCPEeIHEeHHOe paBHOMEpHOe pacnpejeieHue HHTEHCHB-
uoctn &'

BausiHMe KOrepeHTHBIX CBOHCTD -U3JyYeHHs Ha 3aperucTpypo-
BaHHOe roJorpaMMofl nuzo0pakeHue B ofmeM cJy4ae BbIpa-
Kaercsl BechbMa CJHOXHBIM 006pa3zoM. 3agaua HECKOJIbKO YHPO-
CTHTCS, €CJH TONBITaThCS BbIAETHTb 3(Q¢eKThl, CBA3aHHbIE C Bpe-
MeHHOH M TPOCTPAHCTBEHHOH KorepeHTHOCThi0. Paccmorpum
cHayaJa BJusHHe BpeMmeHHo# korepeHTHocTH (23). Ilockoabky
3TOMYy CJIy4Yald COOTBETCTBYET OrpaHHueHHe Lyra no raylune, TO
€CTECTBEHHO O0XKHJAATh, YTO BpeMeHHas KOrepeHTHOCTb CKaXercs
Ha H3MEeHEHHH CBOWCTB 3aperucTPHpPOBAHHOrO H30OpaKeHus B Ha-
mpaBJeHHH Jyua, ocBemjaouiero o0bekr. PaccMoTpuM B 3TOI
CBSI3M  TPOIECC  3alHCH  HEKOTOPOr0  HeajH3NPOBAHHOIO
o6bexkTa — nuddysnoi mrockoctH D, Ha KOTOPYIO najlaer CKOJb-
3AMUA JTyY.

OO6wmas cxema 3KCIIEDHMEHTa, BbIABISIONIEro BJIHSHHE Bpe-
MelHO# KOrepedTHOCTH 3amMHCbhiBAIONIEro H3Jy4YeHHs Ha roJIo-

rpaMMy, npupeiena na puc. 28. Jlyu KorepeHTHOro ucrouxuka !
pacUIeNJsieTcss NOJIYIpO3pauYHbIM 3epKaloM Z; Ha JBEe KOMIIO-
->

neHtol. OjHa M3 KOMNOHEHT [y HampaBlseTcs B BHJAC CKOJb3f-
Iero ny4yka BJ0Jb NJOCKOH mnoBepXHocTin LHddy3Horo pacceH-
e

Baloulero 3kpada D, BTopas kKoMmmoHera [, MCrIoJab3yercs B Ka-
yecTee pedepeHTHOro JAyya H C [OMOIIbIO 3epkana Zp

Hanpasisietcs Ha rogorpammy H. Jlyu [y, ckomb3stmui BROJb
3KpaHa, IMOCJHE[0BATENLHO PacceMBaercs Ha IIepOXOBATOCTAX €ro
CTPYKTYpPbl, M paccessHHOe BCEMH TOYKaMH 3KpaHa H3JjyueHue
monajaeT Ha y4acTOK FoJOrpaMMbl dH, rpe BcTpeuaercsa ¢ pe-

depentHbM ayyoM [,. OfHaKO, KaK rOBOPHJIOCH DaHee, uHTepde-
pPEeHLHST BO3MOXKHA TOJBKO B TOM CJydae, KOrja PpasHoCTb xola
VHTep(epHPYIOMIUX Jy4YeH He NpeBblIlaeT LJAMHBI KOrepeHTHOCTH
ucroynyuka L. B yactHoctH, asst Toro 4Tolbl M3/ayueHue, pacces-
HOe KaKoW-TO TOuKOi 3Kpana b, o6pasoBbiBaJo KapTHHY HHTEp-
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Puc, 28. Cxema axclepuMeHTa 1O BBHISBJCHHIO BUIHSAHHS BpeMeHHOH Korepent-
HOCTH HCTOY
H HUKA H3JY4eHUs] Ha 3a(UCAHHYIO C €ro MOMOLLBI0 TOJOTPaMMY.

Jyu 1 PACUISIVIACTCH TONYNPO3PAUHBIM 3€PKaIOM Zi HAa JiBe KOMNOHEHTH,

Onna u3 xomnonent I HanpapAseTcs B BUAE CKOJB3SIUEr0 Nyuka BAOAL AHG-
¢ysHoro skpana D, Bropasi - -/, HCHOTB3YeTCH B KAYCCTRe pedepeHTHOrO Jyya
U C NOMOWbIO 3epKand Z; HAaupaBAsercs Ha YuacTOK ronorpammu dH,. Ha
FOJOrpaMMy 1HONA/AeT L3YYeHHe, DAaccesHHOe BCeMH TOUKAMH JH(QY3HOrO
3kpana D, opnako o6pasyioT HHTepdepeHIMOHHYI0 KAPTHHY W 3aNMHCHIBAMTCS
B BH/€ TOJOrpaMMbl TOJBKO TOYKH B HHTepBaje ef, M1 KOTOPHX PasHOCTDL
X012 0GbeMHOr0 U pedepeHTHOr0 Jiyuel He NPEBHILIACT JAHWE korepeHTHOCTH
3aMMCHBAIOIIEIO H3nyuyeHHs. B pesyisraTe npH pexoHCTpYKUMH HaG.onatenb
YBHINT CBETAWYIOCA TPAeKTOPHio ayda e’f’, njMHa KOTOpOil HAXOAHICH B COOT-
BeTCTBHH C J/MHON KOrePEHTHOCTH MCTOUHHKA 4 H3JyYeHHs



depeHUHH B TOUKe ¢, HEO6XOAUMO, 4TOOLI MyTh OGBEKTHOrO Jyua
abc oTnnuascs oT nyTH pedepeHTHOro Jyua adc Ha BENHUHHY,
ne 6oablnyilo AIHHB KorepeHTHoctH L. TakoMy ycmoBuio YIOB-
JIETBOPAT TOJTbKO TOUKH 3KpaHa, HaXOMsIUHUECs B lpejesnax HeKo-
TOPOro AMANas’oHa ef, onpeieNsseMoro TeM, uTO NMyTb ae¢ MeHbLUC
nyTH adc Ha Benruuniy L, a nyTb afc Ha Ty ke BeauynHy GOJbLIeE.
ToukM 3KpaHa, HAXOASILMECS BHE 3TOrO JHaNa3oHa, HHTep(epeH-
IMOHHON KapTHHHE He 06pa3yloT H, CJAel0BaTeJbHO, Ha r0JO-
rpaMMe He 3alHchiBaloTCs. B pesyabrare nabmiojarenb, pac-
CMaTpHBAIOILMHA PEKOHCTpPyHPOBAHHOE TOJOrpaMMol H306paxe-
HUE, YBHAAT CBETSILYIOCS TPAeKTOpHIO Jyda e'f’, AauHa KOTOpo#
HAXOOHTCS B COOTBETCTBHH ¢ JJIMHOH KOrepeHTHOCTH HMCTOYHHKA
nanyuennsi. Bosee noapoGHoe paccMOTpeHHe I110Ka3bIBAET, 4TO
KOTepeHTHhie CBOHCTBA HCTOUHHKY H3JTYUYGHHS OTpaxKawTca He
TOJbKO Ha JAJMHe CBeTsfIlefics TpaeKTOpHH; OKa3blBAaeTcs, 4YTO
pacnpeieneHne SPKOCTH HM3JYYEHHs BAOJb TPACKTOPHH MOJEJH-
pyeT Taxk HasblBaeMyl (GYHKUHMIO BpeMeHHOH KOrepeHTHOCTH
HCTOYHHKA,

B cayyae npoussBosibHOro 06bexkTa BAMSHHE BPEMEHHOH Kore-
DEHTHOCTH Ha BOCCTAHOBJEHHOE roJorpaMMoi n3obpa)keHHe 3a-
KJI0YaeTcs B TOM, YTO SIPKOCTb 3TON0 H300pa)KeHHs NpoMOAY-
JAUpOBaHa No raybuHe GyHKUHEH NpOCTPaHCTBEHHOH KOrepeHrt-
HOCTY MCTOUYHUMKA, C MOMOUIBIO KOTOpPOTr0 OCYHIECTB/IAIACH 3aMHCh
rororpaMMbl. Ecau orpaHuuuTbes Gosiee NPOCTHIMH PEKOMEHOA-
UMY H MOHATHSIMU, TO MOXKHO CKa3aTh, YTO NPH HUCMONAb30OBAHHH
MCTOYHHKA C OrpaHHYEHHOH BpeMEHHOH KOrepeHTHOCThIO Ha roJo-
rpaMMe 3anHCHIBAIOTCS H300pa)KeHHss OOBEKTOB, HAXOASIINXCS
B ONpeJeNeHHOM HHTepBaJe pacCTOsHUil 1o raybune. Beanuunna
3TOr0 MITEpPBAJga ONpene’seTcs AJMHONH KOrepeHTHOCTH HCIOJb-
30BAHHOTO HCTOYHHKA.

Paccmotpum kpaTko s¢gdekTh, cpA3anible ¢ Habmojgennem

n306paxeHus CcBeTsllelics Tpacchl Jyya [p uepe3 passiuuHble
yuacTKH roJsorpamMmMbl. Boinequm Ha roJjorpaMMe KakKOH-TO HHOH
vuactok dH, namHa xoma pedepeHTHOro Jvya 10 KOTOPOIrO
foJablle, YeM JJHHA X0da 10 yuactka dH,. Ycaosuio Ttoro, 4ro
PA3HOCTb X0Ja HHTepdepupyoWUX Jydell He JO/KHA NPEeBHINATD
TJIHHY KOCEPEeHTHOCTH, B 3TOM ciyyae OyAyT VY/JOBJICTBOPSTDL
TOYKH, HaXOJAAILMECS B HOBOM WHTepBase gh, CMEIeMIoM OTHO-
CHTENbHO MpekHero uHTepBada ef. COOTBETCTBEHHO NPH PEKOI-
CTpyKUMH HabJojarenb, paccMaTpuBalOmNi n3obpaxkeHne yepes
Yy4aCTOK roJorpaMmbl dHy, yBUAHT, UTO CBETAILIACS TPAEKTOPHS
nepeMecTHJIach M3 nojoxeHus e’f’ B nomoxenne g'h’. B obwem
KapTHHA BBRIMISOUT TakuM 06pasoM, Kak OyATO wn3obpaxenue
OTpe3ka CBeTANleACs Tpacchl Jyya npeactasiser cobow doto-
rpacguio uyra BOJIH, CHSTOrO B Tpouecce ero mosera, Ha roso-
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Puc. 29. Cxema sKciepumenTa 110 BHSBJACHHIO BJHAHHS IPOCTPAHCTBEIHOI
KOTepeHTHOCTH HCTOYHHMKA M3JYYeHMs Ha 3amHCAHUYI0 € ero NMOMOMIbIO T0J0-
rpammy. Msayuenne, coorsercrByiomee Bosme W, pacumenasercs MOYIPO-
3pauHbiM 3cpKajioM Z Ha JBe KOMHUOHEHTH — 0O0BEKTHYIO lp M pedepenTHYIO
lp. Jluusa L, crommas muepey MOayNpo3paynbiv 3epxajaomM Z, Hsobpaxkaer
pacmpejienenue noas O Ha nu(dysHo paccenBaiowem sxkpane D B Bije H306-
paxenus O’ u Ha rosorpamme H B Buge O”. Ha yuacrke rojorpammsl dH,
COOTBETCTBYIOWeM H300PAXKeHHI0 OCTPUA cTpedkH 07, 3aMUCHBAIOTCH TOMLKO
Te TOYKH SKpAHA, KOTOpble NPOCTPAHCTBEHHO KOrEPeHTHHl 110 OTHOMICHHIO
K OCTpHIO, T. €. HAXOUSTCA B NPejesax oGJaCTH NPOCTPAHCTBEHHON KOTEpEeHT-
gocrd C BOKpyr octpus. B uenom Takyio FOOTpaMMy MOXKHO paccMaTpHBATDL
KaK cBoeolpasubift NOPTPET PYHKUUH MPOCTPaAHCTBEHHON KOTCPEHTHOCTH; yepes
TOURY TOJOFpAMMDI, COOTBETCTBYIOMLYIO ONpefefeHHON TouKe BoHbI W, MOXKHO
Hab.0/aTh H306paxKeHde BCEX TeX TOMEK BOJHEI W, koTopbie KorepeHTHH no
OTHOUICHHIO K 3TOfl ONpeneseHHON Touke




PpaMMeé 3aperncTpPHPOBAHO JiaXKe JBHKeHHe Lyra; CMellas rjas
BIOJb FOJOrPAMMBI, MOKHO HabMONAaTh, Kak H300paxeHHe Uyra
«TEUeT» MO JAyUy.

CxeMa 3KCIEPHMEHTa, BHIABJIAIOILEr0 BJIHSIHHE NPOCTPAHCT-
BEHHOH KOTEDEHTHOCTH HCTOYHMKA HBJIYYEHHS Ha 3alHCAHHYIO
C ero MOMOLLbIO TOJOTpaMMy, TpHBeaeHa Ha puc. 29 (?4)' Bouna
nanyyennst ucrouruka W XapakTepusyeTcs HeKOTODOH KapTHHOH
pachpeieNeHnsl TPOCTPaHCTBEHHOH KOTepeHTHOCTH. DTa KapTHHA
yeaosHo oGosnauena crpenikoii 0. Wsaydenne, cooTBeTCTBYIOLLEE
sonne W, pacllensercss MoJynpo3payHbiM 3epkajoM Z Ha JBe
KOMIOHEHTH: 00BbekTHylo u pedepentHywo. JInunza L, crosiuas
nepes NOMYNPO3payHbIM 3€pKajOM Z, TpPOCUHPYeT pacmpene-
nenue moasi O Ha nuddysno-paccensaoiluil 3kpan D B BHIE
nsoGpaxenns O’ u ua rojgorpammy H B Buge O”. PaccmorpuM
YCJOBUSI 3aMMCH TOJOTPaMMbl Ha HEKOTOPOM ydacTke ee IIO-
mann dH;, cooTBETCTByWOIUEM OCTpHIO H300paxKeHus CTPEJKH
0”. Ha yuacrok dH, nonapxaer uamyyeHue, paccesHHOe BCEMH
ToukaMu 3kpaHa. OgHakKO ec/iH NPOCTPaHCTBEHHAs KOTEPEHTHOCTD
3aMUCHIBAIOLIEN0 U3JYUYEHUSI OrpaHHyeHa, TO HHTep PepeHIlHOHHYIO
KapTuHy obpasyer uaJydyeHue, paccesHHOE TOJNbKO OINpELeNeH-
HEIMH of6nacTAMH 3kpaHa, HampuMep, maayuenue ToYek 3KpaHa,
COOTBETCTBYIOIUHX OCTPHIO CTpesiku uzobpaxenns O, 6yner obs-
aaTesibiio uHTepdepupoBaTh ¢ pedepeHTHBIM H3JydyeHneM, obpa-
syiollnM Ha ydacTke dH; u3oOpakeHue 3TOr0O Xe OCTpHS, TO-
CKOJIbKY TOJIEe B TaHHOH TOYKe KOrepeHTHO Mo OTHOLUeHHIO K ca-
MoMy cebe npu moGoi mmpute uyra. C pedepentHblM Jydyom
6yner uHTep(hepHpPOBAThb TAKXKE H3JYUEHHe BCEX TOYEK 3KpaHa,
Haxonsuuxcss B 3oue Cj, paauyc KoTopod R pasen minpune
nyra h. Toukn nous, Haxoxsiuuwecss 3a npexenamu 3oHbl Ci, He
OyIyT KOTePEeHTHBl MO OTHOLIEHHIO K TOYKe MO0Js, COOTBETCTBYIO-
med OCTPHIO CTPENIKH, W MO3ITOMY HX H3JIyueHdne HHTepdepupo-
BaTbh C pedepeHTHO! BOJHOM Ha yuactke dH) ne 6yner.

Takum o6pasoM, Ha rojorpaMMe 3amuiiercss nsoOpaxeHue
TOJMIbKO TOUeK IKpaHa, naxoxsuwxces B 3oHe C;. Habmogateinb,
paccMaTPHBAIOLLKE DPEKOHCTPYHPOBAHHOE TaKOH roJorpaMMoit
u3o6paxenue uepe3 yuyactok dF,, COOTBETCTBYIOILUUHA OCTPHIO
CTpPeNIKH, YBHIHT Ha 3Kpamfe wu3o6pa)KeHHe TOJIbKO TeX TOYEK
CTPEJKH, KOTOpble KOTEDeHTHbl 10 OTHOIIeHuio k ocrpmo. Ha
puc. 29,a uacTb 3KpaHa, B npefenax KOTOPOH SPKOCTb DPEKOH-
CTPYHpPOBAHHOTO H306paxeHus GyneT OT.THYHA OT Hyad, o6o3Ha-
yeHa WITPUXOBKOMH,

Ecnn paccMoTpeTh aHAJOTHYHO YC/JIOBHS 3allUCH Ha YUacTKe
dH,, cOOTBETCTBYIOLEM ONEPEHHIO CTPEJKH, TO OKaXKeTcs, 4To
yepe3 3TOT y4aCTOK HabuioxarTesb 3aperucTpHpYeT H3obpaxkeHne
B 3oHe 3KkpaHa C, UEHTP KOTOpO# HaXOAMTCA Ha ONepeHHH
cTpeakd. B ofIeM MOKHO cKa3aTb, 4TO 34perucTpHpOBaHHAs
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Pue. 30. K onpepeaennio TpaHEHOPMAUKIT BOCCTAHOBNCHHOTO H306paKeHHs
00y C/I0BCHH X CMEleHHeM PCKOHCTPYHPYIOMIEr0 HCTOYHHKA., Hepnonaqanbﬂt;
rOJI0rpaMma, DEeKOHCTPYHPyeMas HCTounHKoM S, BOCCTAHABUBAET nsobpaxe-
nue of6wvexra O, Tpebyercs ONpeNeaHTs BHA H IOJOXEHHE BOCCTAHOBJCHHOTO
1300paXKenNs: PH CMEMICHHH HCTOYHHKA B Touky Si. Ilepex rosorpammon
MBICICHHO YCTAHABIHBACTCA OTPHUATENBHAS BCIOMOIATENbHAS JIMH3a Lp nepe-
BOAAMAA HC10UHMK M3 Touki S| & Touky Sy, a sa roJorpaMmon -— nlc;.no ;

TeabHas AMH3a Lo TOYHO Takofl xe cuabl, Kak Ly, Jlyun ucroumnka S, n oiKH.
JHH3Y L, Tpancdopmupyiorcs JYUH, ncxoasuive u3 S, (npouuen;e 5)1 We::[?
K S ofosnaucHo nynkThpom). Henocpencreenno za rosorpammoit H (1)oyllvlu»1IT
PYIOTCS JyuH, HCXOASH(Me M3 HCXOLHOro H306paxedust O, (npoxsenne npqeﬁ
K Op oGosnaueHo Toukamu). ITosoxurensuag JuHsa L, kommencupyer /:[e}l;cr-
BHE OTPHUATENbHON JUH3LI, OTOMY B KOHEUHOM CueTe H3 CHCTEMH BBIXOAAT
J?yl{]/_l, COOTBETCTBYIOUIHE HCKOMOMY H300pakeHHIO O, (uponnenne ayuefi
K O oéostquo KpecTukamu). OTCIONA CaefyeT, uTo HCKOMOe HsOﬁpa)KZHPle

0’ moxHO Moayyars, oro6pasus o6bekt O, uepes JUH3Y L,



TakHM 06pa3oM rojorpaMma Hpexnctasisier coboli cBoeoGpas-
HBI# TOpTpeT GyHKUHH MPOCTPAHCTBEHHOH KOrepeHTHOCTH BOJIHBI
W. Yepes TOuKy roJOrpaMMbl, COOTBETCTBYIOLLYIO ONpene/IeHHOH
touke BOJAHB W, MOxkil0o HaGaionath Ha 3kpane D usobpaxeHue
BCEX TeX ToueK BOoJHB W, KOTOpble KOrepeHTHbl [0 OTHOIUeHHIO
K 5TOH oNpeje/IeHHOH TOUYKe,

Pasymeercss, NMpH 3anHCH peajbHOH TroJIOrpaMMbl BJIHAHUE
BpPEMEHHOH M NMPOCTPAHCTBEHHOH KOrepeHTHOCTH HA BOCCTAHOB-
JIeHHOE TOJOrpaMMoil H3o6paxKeHue ropasjo Gojee CJIOXKHO, 4eM
B paCCMOTPEHHBIX NpeieNbHBIX cilyuasx. B 1eqoM MOXHO cKa-
3aTh, UTO OrpaHHUEHHE CTEMEHH BPEMEHHO# M TPOCTPaHCTBEHHON
KOrepeHTHOCTH NPHBOJHT K TOMY, UYTO IpKOCTb BOCCTaHOBJIEHHOTO
roJIorpaMMoit n306paKeHnsi MOLY/IHPYeTCs Kak N0 riybuHe, Tak
¥ B [ONEpeuHOM HamnpasJjeHuH. [IpH 3TOM NepeMelueHHe TOYKH
Ha6J/II0/IeHHsT BOCCTAHOBJIEHHOTO H300pa’keHHs BBI3BIBAeT Mepe-
MellleHHe KapPTHHB MOLYJISILHH.

§ 3. TpancdopmauuOHHBIE CBOACTBA r0/IOrPaAMMBb

BecbMa BaXHyI0 POJb B NPAKTHYECKHX MNPHUJIOKEHHSAX ToJo:
rpaduu MHrpaloT Tak HasbiBaeMble Tpauc(hOpMaLHOHHLIE CBOACTBA
roforpaMMbl, 0J KOTOPBIMH MOHHAMAIOT CIIOCOGHOCTb BOCCTAHOB-
JIEHHOTO ToJIOrpaMMOH H300paKeHHsT H3MEHSATb CBOM pasMephl H
TNOJIOKEHHE TIPH H3MEHEHHH NOJIOXKEHHS W [JIHHBl BOJHBI BOCCTA-
HABJAHMBAIOLIEr0 HCTOUHHKA, a Tak¥Ke MPH W3MeHeHHWH Macurtaba
ronorpaMMbl. Clie1yeT NOAYEPKHYTb, YTO TPAHC(HOPMAUHOHHHIMA
CBOfICTBAMH B MX NOJIHOM 0o6beMe 06JafalOT TOJNBKO JABYMepHbLIE
rosorpaMMbl. TpexMepHble roJOrpaMMbl BOCCTaHABJIHBAIOT H3006-
paxeHHe 00beKTa TOJIBKO B C/yyae, KOria NMpH DPEKOHCTPYKLHMH
HCMOJIb3YETCS TOT Ke HCTOYHHK, YTO M MPH 3aMHCH roJorpaMMbl.
Yro kacaeTcss M3MeHeHHs Macwitaba 3alHCH TPeXMEPHOH roJo-
rpaMMbl, TO TOBOPHTbL 06 3TOM He MMeeT 0COGOro CMBIC/IA H3-32
TPYAHOCTH OCYIIECTBJICHHS NOLOGHOH Oomepanyy.

Brnepspie (akT H3MEHEHH TIeOMETPUH BOCCTAaHOBJEHHOrO
1306paKeHuss NPH H3MEHEHHH NAapaMeTpoB BOCCTAHABJHBAIOMIErO
uerounnka Obia ycranosiaed JI. I'abopom, um ke Obliu chpopMmy-
JMPOBAHbLl OCHOBHBIE 3aKOHOMEDHOCTH TaKHX TpaHChopMauuit
(9, 10). Tlonnas Teopuss TpaHCGHOPMALHMOHHBIX CBOMCTB r0JIO-
rpaMMpl GbiIa paspHTa BIOCJEACTBHH PANOM aBTopoB (25, 26).
OpHako MH He GyneM paccMarpHBaTh 31ecb 3Ty BecbMa rpo-
MO3JKyl0 TEOpHIO, a OrpaHHYUMCH JHIIb NPOCTEHIIHM oOruca-
HHeM (H3HKH SBJACHHL.

Xapakrepusysi TpaHc(OpMaUHH BOCCTAHOBJIEHHOTO roJOrpaMm-
MOl u306paKeHHs, CelyeT OTMETHTb, YTO HX 32KOHOMEDHOCTH
B 00lieM aHAJOTHYHbl 3aKOHOMEpPHOCTIM TpaHchopMauHi, ocy-
[eCTBJASEMbIX C MOMOLIbIO JHH3Bl, 32 HCKJIOUeHHEM CJyuaes,
CBSISAHHBIX C HM3MEHEHHeM [JIHHH BOJIHBl PEKOHCTPYHPYIOILEro
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Puc. 31. K pacemorpeniio TpaHchopmannli, 0GYCHOBAEHHBX H3MeHEHHEM
MacuiTaba rosorpammbl. TeseCKOUHUECKas CHCTeMa, cOCTABJICHHAs H3 suu3 L
u Lo, tpancdopmupys usayuenue rosmorpammm H, o6pasyer Ha BHXOme eex
yBEIHYeHHOe B m Kpar u300pamenye. OQHOBPEMEHHO ¢ ToJIOrpaMMOf  TpaHc-
(OpMHDYeTCA M DBCA CXeMa PeKOHCTpYKILMH: pedepeHTHbIN HCTOUHHK S U306-
paxaercs B Buge S, 06bekr O —B BHgEe ero usobpaxenns O’ Ilpn stom
TCOMETDHS CXeMbl PEKOHCTPYKUHH yBeJHUHBAaeTcst B M KPaT B TONEPEYHOM

HANpaBJeHHH H B m? Kpar B npogoALHOM



fictounnka. B stux ycioBisx An obbsicHenus fpancdopmaumo-
HbIX CBONCTB TOJNOrPAMMbl MHOTLA YAOGHO MpHBJEUb Da3HoOG-
pa3Hble BCIOMOraTelbHble KOMGHHALIMH JIHHS.

PaccMOTpHM C MOMOHIbIO Takoro crnoco6a, HampuMep, TPaHC-
dopMauuu, 06yCAOBICHHbIE H3MEHEHHEM I10JIOXKEHHA PEKOHCTPYH-
pyiolllero HcTouHnKa uaiyuenns (10) (puc. 30). Ilyctb HEKOTO-
pas roaorpaMMa H, pekOHCTpyHpyeMas HCTOUHHKOM S, BoccTa-
napauBasna H3obpaxenne obbekta Oy HeoGxomumo onpenenuth
BHJ, M30Opa’keHHs B CjIyyae, KOria TrojorpaMMa pEKOHCTpyH-
pyeTcss HCTOUHHKOM Sj, CMELleHHbIM OTHOCHTENbHO HCTOYHHKA S.
[ToctaBuM mepej rosorpaMMofl TOHKYIO OTpHUATENBHYIO JIHH3Y
L,, nepenocsinyio n3oGpaxkenue TOUKH Sy B TOUKY S, a 3a roao-
rpaMMOf — NOOXKHUTENbRYI0 MH3Y Lo, paBHylO H NPOTHBOMO-
NOXKHYI0 To cuie qauHze Ly B unenoM oGe NHH3BI KOMIEHCHDYIOT
Apyr 1pyra, HOSTOMY NOC/AE FOAOTPaMMbl M OGEHX JMH3 JOMKHO
NO-IpeXXHeMy BO3HHKaTb H3oOpaxenue O, cOOTBETCTBYOUlee
CAyyalo PEKOHCTPYKLUHH M3 TOUKH Si.

PaccMoTpuM aeficTBhe KaxAoii u3 auna Ly u L, ornenbHo.
Jluuza L, nepeHocHT BOCCTaHABAUBAIOUIHI HCTOYHHK B TOUKY Sy,
rae pacnojarajics pedepeHTHbli HCTOYHHK MNpH 3aMHCH TOJO-
rpaMMEl, T. €. B 3TOM cayyae Ha rojorpaMmy f np# peKORCTpYK-
UMM majaeT To e HajyueHue, yTo M npu samucH. CooTBeTCT-
BeHHO B NpoCTpaHcTBe Memuy nunsamu Ly w Ly Boccranasnu-
Baercsi npexnee nzo6paxenue Op. C Apyroi cTOpOHbI, H3BECTHO,
yro 3a auH3oi L, o6pasyercs HCKoMoe HM300paxeHHe 0,, coor-
BETCTByIOIIee CJAYYald PEKOHCTPYKUMH H3 TOUKH S). Herpyamno
noHsATh, uto M30o6paxeHne O; MOXHO paccMaTpHBaTh, CJENOBA-
TeJIbHO, KK Pe3yabTaT TPaHCHOPMAIHH HCXOLXHONO H300paXKeRHs
0, ¢ nomompio JuH3bl Ly, B obumeM, MOXHO c(OpMYyIHPOBATD,
yTO IMSL TOro, uToGH HAlTH H306pakeHHe 00DEKTa, PEKOHCTPYH-
poBaHHOE € NOMOIUIBI0 HCTOUHHKA, TNOJOXKEeHHe KOTOpOre OTJIH-
yaeTcs OT ToMoXeHus pedepeHTHOro HCTOUHHKA, HMCNOJb30BaH-
HOTO TpH 3allKCH TOJOrpaMMbl, JIOCTAaTOYHO NOCTPOHTHL H300pa-
KeHHe 06beKTa ¢ MOMOUIbIO JAHH3bI, JOMOJHHTENbHOH K JIHH3E,
nepeBosllell PEKOHCTPYHpPYIOIUHH HCTOYHHK Ha MECTO, KOTOpoe
3aHuMan pedepenTHbIil HCTOUHHMK, HCTOMb30BAHHBIN NPH 3aNHCH
rOJIOTpaMMBl.

W3 npoBefeHHOr0 paccMOTPEHHs TaKke Clelyer, 4To MpH
nepeMenieHHH PeKOHCTPYHpYIOUEro HCTOUHHKA 3aKOHBI TpaHC(Op-
MAallid BOCCTAHOBJEHHOro n3o6pakeHHs OyAyT aHaAMIOTHYHBI 3a-
KoHaM TpaHcopMauuu H300paKeHHH ¢ TOMOULbIO JIHH3bL.
B uacTHOCTH, NpOJOJbHOE YyBenuyeHwe OyIeT paBHO KBalpary
rnonepeyHoro.

Tpaucdop MaunH, o6ycroBreHHbe H3IMEHeHHeM Maclitaba ro-
JIOTPAMMBI, MOXKHO NPOMJLTIOCTPHPOBATH C MOMOINbIO TaK HAa3bl-
BAEMOH TEJECKONHYECKOH A(OKaNAbHOM CHCTEMBbI, COCTaBJAECHHOM
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E?;éﬂgﬁﬁegng;qmpmuw BOCCTAHOBJIEHHOro H300pakeHus, o6ycloBaeHHblE
JHMHBl BOJIHBl PEKOHCTPYHPYIOHIEro H3.1
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W3 ABYX JHH3, PACTOJOKEHHbIX TaKHM 06pasoM, uTo 3auHui ¢o-
Kyc ONHOMN W3 JuH3, HampuMep L., cosnajgan c mepelHuM (oKy-
coM napyro#t, Hanpumep Ly (puc. 31). VlaBecTHo, 4TO y TeJeckKo-
nuyeckol cucteMbl K03(GHUHEHTH NPOAOJNBHOTO W TONEpeyHOoro
YBEJHYEHUST He 3aBHCAT OT moJoxeHust o6vekra. Ipn sTom Ko3d-
HLUHEAT NONEPEYHOro yBeJTHYeHHs M paBeH OTHOIIEHHIO (OKY-
coB Juu3 F; n Fy, a k03 uIHeHT TPOJOJALHOr0 YBEJHUEHHST pa-
BEH KBAApATy MOTEPEYHOTO.

Ecan Ha BXOJe TENTeCKONHYECKOR CHCTEMbI NMOMECTHTb r0JIO-
rpammy H, To Ha BbIXOZe nojayunM ee n3oGpaxenne fI', ysenn-
yenHoe B M pa3. OQHOBpEMEHHO C roJorpaMMoil TpaHCHOpPMH-
pYIOTC U BCE OCTaJbHble KOMIOHEHTHI TOJIS: pedepeHTHbIA
uctounnk S tpancdopmupyercs B S’, o6bekt O B ero usobpa-
xenue O’. Tlpy 3TOM B IUIOCKOCTH, TePNEeRIHKYJNSDHOH onTuHYe-
CKOH OCH, BCE KOOPAMHAThl HCTOUHMKa H oObekta OylyT yBeJsH-
yensl B m pas. Paccroanusd or o6bexTa n pedepeHTHOro HCTOY-
HHKA IO TOJIOTpaMMbl yBesauuatcs B m? paa.

Takum 06pasoM, yBeJIHUEHHIO OJOTPAMMBI B /11 Pa3 COOTBET-
(TBYET yBEJHYEHHE reOMeTPHH DPEKOHCTPYKUHH, T. €. I0JOXKEHHS
PEKOHCTPYHPYIOILEro HCTOYHHKA, OODEeKTa, a TaKKe pasMepos
o6bexkTa, B M pa3 B INONEPEUYHOM HAmpaBJeHHH W B mM* B NpO-
JOJIBHOM.

. TpanchopMaluy BOCCTAHOBJEHHOro H3o0paxenns, 006yc/aI0B-
JeHHBIe M3MEHEHHMEM [JHHBI BOJHbl PEKOHCTPYHPYIOUIEro H3Jy-
ueHUs, BecbMa ECTeCTBEHHO OODBACHAIOTCA HCXOAA M3 TPOCTHIX
MacmiTabHbIX cooTHollennit. Ha camom fene, yBeIHYMM OLHOBpE-
MeHHO ¢ OJHMM M T€M e MacliTaGHhIM K03 uuHeHTOM R BCe
reoMeTpHYecKHe [apaMeTpsl PeKOHCTPYKLHH, T. €. JJIHHY BOJHBI
PEKOHCTPYHpYIOIEro W3Jy4eHHs A, pa3Mepbl rogorpammel ff
(yBEMUMB COOTBETCTBEHHO pa3Mepbl ee CTPYKTypbl), a TaKike
reoMeTpuio pasMellleHust peKOHCTPYHPYIOllero HCTOUHHKA S OTHO-
CHTEJbHO rosorpaMmsl (puc. 32, a,b). OueBHAHO, YTO NOCKOJBKY
) dekTH AM(paKUHyY OTPEAeHTIOTCS OTHOUIEHHEM JUTHHBI BOJIHB
K pasMepaM 3JEeMEeHTOB CTPYKTyphbl, Ha KOTODOH OCYILeCTBJSAETCS
nudpakuus, yrael audpakuuy Jyded Ha yBEJIMYEHHOH roJo-
rpaMMe OCTAaHYTCS NDPEXKHUMH M, COOTBETCTBEHHO, BCS KOHGHrY-
pauus ayued I, Iy, I3, ..., 00pasylOllnX pPeKOHCTPYHpOBAHHOE
uzobpaxenue, mpeTepnuT Macimrabnoe npeoGpasoBaHue ¢ TeM XKe
koa(ppuuuenroM k. B ToM ke COOTHOMIEHHH yBETHYHTCH H PEKOH-
cTpynposanHoe uao6paxenne O.

CyuecTBeHHass 0coGeHHOCTb TpaHcdopMauuu u306paxeHus,
06yCAOBJEHHON H3MeHEeHHeM IJHHBI BOJHBI PEKOHCTPYHpYOULEro
HCTOUHHKA, 3aKJIOYaeTcsi B TOM, UTO B AaHHOM caydae ko3(pou-
IHEeHTHl YBeTHYeHHs M300paxkeHHs B TPOJIOJbHOM M MOMEpeyHoOM
HanpaBJIeHHAX OAMHAKOBBI, B TO BPeMA KakK IpH OObIYHBIX NPeos-
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Puc. 33. Tlponecc audpaxmmi u3jsydenus HA DPElUIETKe € NPOCTPAHCTBEHHHIM
neprogom 7. Jlyu R, najawowuii Ha pelnetky D mnoj yriom @ K ee HOpMaui
n, Tmpofiis uyepes peuieTky, oOpasyer paa nopaixos audpaxuuu. Hyaesoii
OPSIIOK COOTBETCTBYCT HEOTKJOHCHHOMY Jydy (Ha DPHCYHKe eMy COOTBETCT-
ByeT Jiyy, HAYWHA B TOuKy ©). Ilepsuift nopanox AHQPAKUHH COOTBETCTBYET
cayuyalo, korga aydd R u R’, nudparupys Ha CMeXHbLIX 3JIEMEHTAX pelleTKu
5 ayun O u O’, nupuoGperaior pasHocrb Xojaa A. M3 reoMeTpHH pHCyHKa caC
AyeT, YTO 3Ta Pa3HOCTb Xoia ofpasyercd 3a cueT yuacTko ab u cd. W3obpa-
JKeHHAA Ma PHCYHKe BCIOMOIATe/bHAs IJOCKOCTb P TNapasefbHa IOBepPXHOCTH
pemeTsd. ECAH Yribl OTKJAOHEHHS NAAAI0HIEro H Au(ParHpOBaHMOro JAydeft «
U B Majbl, TO MOXKHO CYHTATh, YTO PACCTOAHHE MEX]Y TOUKAMH HX Tepeceue-
HHA ¢ MAocKocTbio P (Toukn o # O) me 3aBHCHT OT yria najeHus ayua R
Ha pererKy



pazdBatuiix réomerpuyeckolt Omtuke k030GHUHEHT TPOROBHOTD
VBEJIHUEHHA DaBeH KBAApaTy IONEpevyHoro.

Cnyyau Tpancdhopmauuii, paccMoTpeHHbHe Ha puc. 31 u 32,
BecbMa NPOCTH 110 PE3yJabTaTaM, OJHAKO KaXKJAblH U3 HHX CBSI3aH
C OQHOBPEMEHHHIM H3MEHEHHEM HEeCKOJNbKHX MapaMeTpOB, HalpH-
Mep, B TNOCJAEJHEM MNpHMEpe ONHOBPEMEHHO MEHSIOTCH AJMuHa
BOJMIHBL, MacliTa® roJorpaMMbl 4 [OJOMKEHHE DEKOHCTPYHpPYIO-
mero uctounuka. IIpuMenss paccMoTpeHHBIE caydad IOCJAEROBa-
TeJIbHO, MOXKHO pa3JeAuTh BJHSAHHE BCEX 3ITHX NapaMerTpoB H
ONpeNeNUTb BHJ PEKOHCTPYHPOBAHHOTO H300paXKEHus IpH [POU3-
BOJIBHOM H3MEHEeHWH IJIMHEI BOJIHBI, Macilitaba roJorpaMMbl H
nomoxenus ucroysuka. Opnako Takas [Opouelypa vepecuyp
CJIOXKHA.

B paGote.(27) Obla qipeAsoXKeH LOCTaTOYHO HATIAJAHHIN CIO-
cof NOCTPOEHHS pPEeKOHCTPYHPOBAHHOTO H300pa’KeHHsl, OCHOBAH-
HBI Ha TMOHATHH «CJel o0beKTas — HEKOeH HHBapHAHTHOH KOH-
¢GHrypallul, XapakTepPHOH M KaxXA0H TOUKH TOJOIpaMMEL.
Ilo TouHOCTH TaKOH METOJ NOJHOCTbIO COOTBETCTBYET NpHOJIH-
KEHHIO, TIDH KOTODOM BhiBefeHH obuiue ¢opMyde TpaHchopma-
uun B padore (25).

OcHOBB 3TOr0 MeTO/la BecbMa NpPOCTH: DPOLECC pacHierie-
HUA pedepeHTHoro Jyda Ha CHcTeMy JyueH, o6pa3syomux
H3obpaxenue OODBEKTa, MONHO paccMaTpHBaTbh Kaxk pesyJabTar
Iu¢pparuyd pedepeHTHOro JAyya Ha cHCTEMe JH(paKUHOHHKIX pe-
IIETOK, KaXJaafd H3 KOTOPHX ofpasyer Jydy, HanpaB/SOIHHAC
B OJIHY U3 TOuek 00bexTa.

Paccmorpum  peranbHo _npouece AHQpaxuuH pedepeHTHOro
a1y4a R B o6bekTHBI yd O Ha OJHOH M3 YNOMSHYTHIX PELIETOK
D, xapakrepusylomelici NpPOCTPaHCTBEHHHIM nepuomom 7T
(puc. 33). Kak #n3BecTHO, PEKOHCTPYHDOBAHHOE TOJOTPaMMOil
u3obpaxenue o6pasyercsa JydaMud NEPBOro MOpsaKa AW(PpPaKUuH,
T. €. TaKHUMH, y KOTODbIX Da3HOCTb XOZa JydeH, nudparaposBas-
HIAX HA CMEXHHX 3JeMEeHTax pelIeTKH, paBHa MAJHHE BOJHH A.
U3 reoMerpun puc. 33 BunHO, yto JAyun R ® R’, npunagnexamue
onnoit pedepentHoii BoHe Wpr, nudparupys Ha CMeXHBIX 3Je-
MeHTax pemerku B oGbektHple ayun O u O, npuobperaioT pas-
HOCTb XOAa 3a CYeT yyacTkoB ab u cd. B COOTBeTCTBHH C 3THM
ycaosue (QOPMHPOBAHHS BOJHBI EPBOTO NOpAAKa AubpaKuun
MOXKHO 3anucarh cjelylomuM o6pa3om:

ab—cd:k.

Bripaxas orpesku ab u cd uepes war pemerkn T u yrisl o u B,
cocrap/eHHble PeePEHTHBIM U OOBEKTHBLIM JyyaMH C HOPMAJBIO
-»

K pelleTke n, HaljgeM
T (sina—sinB) =1, : 4)
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Puc. 34, MeToX NMOCTPOEHHS PEKOHCTPYHPOBAHHOIO H3006pakeHHs ¢ MCIONbL3O
BaHMeM HHBAapHaHTHOM KoHdurypauuu «cien obwvexras. [lapasmreabho 1mo-
CKOCTH roJorpaMmbl A cTpoHTCA BCnomoraresbHas mjockocTs P. V3 Touew
3anHucaHHOro Ha rojorpamme olGpexra O M pedepeHTHOro HcrouHHKa S mpo-
BOJHTCSA CHCTeMa JAydyeli yepe3 KaKyloo-TO IPOM3BOJIBHYIO TOYKY roJorpaMmel f
(puc. a). Toukn nepeceueHMs 3TO CHCTEMB Jyuel ¢ IJIOCKOCTbIO P (TOUKH
0y H 07) 00pasyoT HeKylo KoHpHrypauuio — cjef o6bekTa. AHANOFHYHO
cTpouTea cienx oObexTa aas ioboi mpyrof Toukm fp. Ilpn mocrTpoennn pekox-
CTPYHPOBAHHOrO H300paKeHus, COOTBETCTBYIOLIETO HOBOMY NOJIOKEHHIO pede-
PEHTHOrO HCTOUHMKA, H3 TOUKM peepeHTHOro MCTOYHMKA S’ uepes Te xe
TOYKH roJorpammbl f; U fp nposopsrcss ayud [, M Iy (pHe. b). 3areM cuen
obbexTa NepeMeriaeTess TaK, yroOH caen pedepeMTHOTO Jyya, HaliieHHBI H3
VCJIOBHUIT 3KCIO3HIUH (TOUKH G H Co), CoBHAlN € Hosqﬁ TOYKOH INepeceyeHust
pedePEHTHOrO Jjyda ¢ ILIOCKOCTbIO P (TOUKM Gy H 6,). Jlanee H3 cooTBer-
CTBYIOWIMX TOYEK cjefa o0beKTa NpOBOAATCA JyYyd uepe3 TY TOUYKY TOJio-
IpaMMBl, K KOTOpOH NpHHANJEKHT RAHHBIA cjel, H Ha nepeceueHHH 3TUX Jay-
yell HAXOAAT NOJOKEHHe TOYEK PEKOHCTPYHPOBAanHoro H3obpaxeuus
: o6vekra O’



Ecay yraul o u B MaJbl, 10 crinychl MOXKHO 3aMEHHTb TaHTeH-
caMu; Torga NoJy4YHM

tga—tg@.@_—;—. (5)

Iposesem nexoTopylo BCnoMoraTenbliylo MIOCKOCTb P, ua-
pannenbHyio NOBEPXHOCTH PELIETKH, U NPOAJNHM pedepeHTHHH H

O0OBEKTHBIH Jyun Ry 0 o NepeceueHnss ¢ 3TOH MJIOCKOCTBIO.
Hs (5) cnenyer, uto paccrosus MeXJAy TOUKAMH TeEpeCeucHHs
00BEKTHOTO H pedepeHTHOro Jyyell ¢ MIOCKOCTbIO P (TOukH 0 H
O na puc. 33) He 34BUCAT OT yraa najeHns pedepenTHOTO NMyua
Ha peleTxy U ONpelenstoTcs ee CTPyKTypoll (waroM T) u aJH-
HOH BOJIHH A.

Ecin nepenecty Hafizieniyio 3akoHOMepuocTh Ha roJiorpamMmy,
MOXHO C(OpMYIHPOBATH CJAENyIOllee NPABHJIO TOCTPOEHHS pe-
KOHCTpynpoBaHHOro usoOpaxenns. Ilycts Ha rosnorpavMme H
C MOMOIIBIO pedepeHTHOro ucroyHnka S 3amucaHo H306paxeHue
nexoroporo o6bekta O (puc. 34,a). IToctpouM Bemomoraresb:-
HYI0 MIOCKOCTh P, napanienbHyl0 MJIOCKOCTH TOJOTpaMMbl, H
NPOBENEM H3 TOYeK 00beKTa u pedepeHTHOr0 HCTOUHHKA CHCTEMy
Jydell yepes KakylO-To TOUKy roJorpaMmbl f;. Touks nepeceye-
HHA 3TOH CHCTEMbl JyyeHl ¢ MIOCKOCTBIO P 06pasyioT Ha mwio-
CKOCTH HEKOTODPYI KOH(Hrypaumo — «cael o6bexta» (TOUKH o)
H 01 Ha puc. 34,a). Tlo cymectBy «ciaes o6beKTa» COOTBETCT-
BYeT BHAy, KOTOPbId HMEIOT O6BeKT H pedepeHTHHH HCTOYHHK
npy HaG/MIOAEHHH HX U3 TOH TOYKH roJOrpaMMBI, K KOTOPOH OTHO-
CHTCA JaHHBIA clel. AHaJTOTHYHBIM CNOCOGOM MOMHO TMOCTPOHTH
crex o6bekTa s JIOGOH APYro# TOYKM TOMODpaMMbI, Hanpu-
Mep i A

ITpu noctpoennn pekoHCTpYHPOBaHHOrO H30GpakeHus, coOT-
BETCTBYIOIIEr0 HOBOMY TOJIOXKEHHIO pedepeHTHOro HCTOYHHKA S,
H3 peQepeHTHOro MCTOUHWKA Yepe3 Te KE TOUKH TOJOTpaMMbl #|
Wty HampaBAIOTCH Ayun | u Iy pedepeHTHOro HcTouHMKA S’
(puc. 34,b). anee koHdurypauus kamjporo ciaena oOwexra,
HalJieHHas. U3 YCJOBHH IKCHOSHLUH TOJIOrpaMMbI (puc. 34,a),
NepeMelaeTcs M3 NPeKHero NoJOXKeHHs TakKHM o6pas3oM, yToObl
Cell pehepeHTHOrO Jyda (TOUKH O; W O Ha puc. 30,a) coBmai
C HOBOH TOYKOH NepecevyeHHs pedepeHTHOLO Jyua ¢ TIOCKOCTBIO
P (touxu o) u 0, na puc. 34,b). TaknM 0Gpasom onpenessercs
HOBO€ MOJIOXKEHHE CnelloB 00BEKTa MPH H3MEHHBLIAXCA YCHOBHSX
PEKOHCTPYKUWH. 3aTeM H3 COOTBETCTBYIOUIMX TOUEK cJeia
06beKkTa (HanpuMep, HOCHKOB CTPEJIOK O; H 0,) NPOBOLATCS
JYYH Yepe3 TOUKY TOJOrpaMMBbl, K KOTOPO# NPHHALJIEKUT JAHHbIN
cren (touku ¢ u fp). Ha nepecevenun stux Jyuefi Haxomsat no-
JIOXKEHHEe TOUeK PEKOHCTPYHPOBAHHOTO H30Gpaxenus oObekra O
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Pue. 35. O6pauienne BOJIHOBEIX MOsiefi ¢ MOMOIIBIO roporpaMmel, ['osorpamma
H, wa kortopofi ¢ nomouibio pedbepeHTHOrO HCTOUHMKa S 3anucaHa BOJHA
o6nekta Wy, 1IpH BOCCTAHOBAEHHH BOJHOM W, Hcxoaduieli U3 TOro Xe HCTOU-

HHKA, BOCIPOH3BOJUT BOJIHY 06BeKTta W:, — npojo/Kente soans W, sanu-
CaHHOR Ha rozorpamme. JTa iKe rOJOIPAMMA TPH BOCCTAHOBJAGHHH BOJHON
Ws, cxoasmefica B uerounnk S, Bocctamasaupaer BOJIHY W:, CONpPAKEHHYIO
0 OTHOWIEHHIO K Bogne o6nekta Wy, T. e BonHy, uMewmyo Ty Xe dopmy,
ato # Wy, Ho pacmpoctpansioniyocs B 06paTHom Hanpasaennd. HaGmioaa-
Tenb My BHAMT NPH 3TOM TAK HA3bIBAEMOE IICERJOCKOMHMYECKOE H300DaKeHHe
o6pekra O. JIHuO MatpellKH BHIHO Kak Obl H3HYTPH — OBaj auua npejcras-
JASIETCA BOTHYTHIM, @ HOC yrayGiennem. O6paileHHe o6beKTHOH BOJHH 06yc-
JIOBJIEHO TeM, 4TO OTpe3Kam eb u dc npH PeKOHCTPYKUHH BOJIHOM We coor-
BETCTBYET 3ala3fbiBanye KoJjebaHuil B TOUKAX ¢ W O 10 CPABHEHHIO ¢ TOUKON
@, a TpH peKOHCTPYKuMH BOJHOH W g, cxopswefics B touxy S, atnm xe orpes-
KaM COOTBETCTBYET ONlepeeHHe, NMockosbKy oana W cHawasa poxomut g0
TO4eK b H ¢ n TOABKO 3aTCM /IO TOYKII @



Meton noctpoenns: uszobpaykeHnss TPH H3MEHEHHH AJHHbBI
BOJIHBl W MacmTaba rojorpaMMbl TakXe ciejxyeT H3 (GOpMyJIbl
(5). Herpyxno nousth, yto mpaBasi yacth (5) mpomnopuuoHasbHa
paCCTOSIHHIO MeXJy TOYKaMHu cJella, MO3TOMY NPH yBeTHYeHHH
JAMAHL BOJIHBI MacmTal cjena COOTBeTCTBEHINO YyBEJIHUNWBaercd,
a OpH YBeJHYCHHH pa3MepoB FOJIOTpaMMbl — yMeHbIIaeTcs,

§ 4. Hexoropeie cnennduueckue CBOJiCTBa roJiorpamMmml

PaccMoTpuM psii CBOMCTB roJOrpaMMbl, OTKPLIBAIOLIMX BO3-
MOKIIOCTH, HELOCTYIHbe JJIsST H3BECTHHLIX paHee ONTHKe MeTOMHOB.
[Tpexxne Bcero k TAaKUM CBOHCTBAM CleflyeT OTHECTH BO3MOXK-
HOCTh OOpauleHuss BOJTHOBOrO MOJst 00bekTa, T. e. BOIMOXKHOCTD
NYCTHTb BOJNHBl «BCHsATb», 06paTHO kK 06bekTy. B ofmux ueprax
CYyUIHOCTb 3TOTO SBJEHHS 3akMoyaercs B caefywoouieM. ITycth Ha
rojorpaMMe H ¢ NOMOLIBIO TOYEUHOrO HCTOYHHKA S 3aperdCTpH-
pOBaHO BOJIHOBOe mnoJe HekoToporo o6bektra O, Hanmpumep 6a-
peabeda ¢ nzobpaxennem matpemku (puc. 35). Ecin Ha takywo
roJorpaMMy HanpaBHTh cdepuueckyio BosHy W, Toro e ca-
MOTO pedepeHTHOrO HCTOUHHKA S, TO roJorpaMma BOCCTaHOBHT
BOJIHOBOE 101 06'beKTa, T. e. PAacHPOCTPaHSIOUYIOCH OT 06beKTa
BonHy W, cOOTBeTCTBYIOINyO ja/ibHefilieMy XOLy BOJXHBI W
3amucaHuoi Ha ronorpamMMme, Habmonatens Ay, perucTpupyousii
3TO BOJIHOBOe MOJIE, YBHIHT NPOCTPAHCTBEHHOE H306paeHue
o6bekra O,

[Tpeanonoxuym Tenepb, uyrto Ta ke rosorpaMma H pexon-
crpynpyetcs cdepuueckoit Boano#t Wi, cxoasieics k pedepeHT-
HoMy neroynuky S. OkasblBaercsi, 4To rosorpaMMa H BoccTano-
BHT B 3TOM CJayyae BoOaHy W), cOnpsiKeHHy 0O OTHOLICHHIO

K 3aperucTpupoBaHHO# Ha Hell BosiHe W,, T. e. BOJHY, coBNasnalo-
myw no ¢opme c soamot W,, Ho pacupocrpanstomylocs
B o6patHoM Hampasnenun. Ha puc. 35 BosHOBBIe dpoHTH nps-
Moit 1 conpsikennot Boan W, u W) o6GosHauenbr oanoft kpHBOH,

NOCKOJMbKY OHH COBMAjfaloT, IPH 3TOM JyyeBble BEKTODPBbI MpSIMON
BOJIHBl HapHCOBaHbl CIIOMIHBIMHM JIMHUSIMH, OGpaTHOM — MyHK-
THPOM.

PaccMOTpuM 1eTanbHO MeXaHH3M 3TOTO HHTEPEcHOro sBJje-
nusi. Kak yxke oTMmeyanoch, rojorpaMMa BOCIPOH3BOAMT Ha
CBOeH MOBEPXHOCTH pacmpesesnenne a3 H3TyUeHHS, pacCesHHOrO
00'bEKTOM, 3a CUET TOTO, YTO MPOMYCKaeT TONLKO Te YacTH pe-
(epenTioi  BOJIHBI, KOTOpble COBHALAOT mo (ase C BOJHOH
obbekta. 3anaTh QyHKIHIO pacmpefedeHust ha3 Ha HEKOTOPOI
NOBEPXHOCTH O3HAyaeT OTPeNEJHTb CTeneHb 3amas3jblBaHus (ome-
pexenusi) kKomeGaHudll BO BCCX TOYKax 3TOH MOBEpXHOCTH IO OT-

M

HOLLIEHHIO K KaKOH-TO OJHOH NpPOH3BOJbHO BHIGpaHHOH pedepent-
Hoil Touke. Boi6epeMm B kKauecTBe pedepeHTHO# HEKOTOPYIO TOUKY
@, PacnoJOKEHHYI0 Ha ONHOM H3 NpO3payHbIX YYacTKOB TLOJIO-
rpaMMbl. Kak BHAHO H3 pucyHka, ¢asel KojebaHuit Ha BCeX
OCTaJbHBIX MpPO3PayHbIX YYaCTKaX MOMKHO 3aJaTh BENHYHHO
OTPE3KOB, XaDaKTePH3YIONHX yldajeHue [AaHHONO MOpPO3PayHOro
y4actka oT pedepeHTHOro HCTOYHHKA S 1O CpaBHEHHIO C yrase-
HHeM pedepeHTHO# TOuku @. B uwactHocTH, daza B Toyke b xa-
pakTepusyercs orpeskoM be, ¢ha3bl B TOuke ¢— orpeskoMm c¢d
AT I

PaccMoTpiM cilyyall BOCCTAHOBJIEHHsSI roJorpaMmbl cdepuye-
ckoit soanoit W3, cxoasimeiicst B Touke S. Herpyaxo nousts, uto
BEJIHYHNHBL OTPE3KOB, XapaKTepH3YIOIUHX pacnpelenedde ¢a3 Ha
ToJIOrpaMMe, B 3TOM CJyyae OCTAHYTCs IPEXKHHMH, OJHAKO 3HAK
HX M3MEHATCA Ha DPOTHBOMOJOXKHGLIA. JleACTBHTeNbHO. €CaM mph
BOCCTAHOBJI€HHH BOJHOH, MCXOASINEH M3 HCTOYHHKA S, OTpe3kH
eb u dc xapakTepuzoBanu 3anasjpiBanne KodeGauuil B Toukax b
¥ ¢ 10 OTHOLIEHHIO K TOYKe @, TO TPH BOCCTAHOBJIEHHH BOJHOM,
CXOMNSILIEACS B MCTOYHHK, 3TH Ke OTpe3Kn GYIyT XapaKTepH3o-
BaTh ONEpexeHHe KoJeGaHH# B TOukaXx ¢ W b 0[O OTHONIEHHIO
K KoJeGaHMM B TOYKe @, NOCKOJbKY Cepnueckasi BomHa Wy
CHayasa JOXONUT 10 TOYEK ¢ H b u TOJABKO 3arTeM J0 TOUKH q.
Takum o6pa3oM, mpyu BOCCTAHOBAEHHH CONPSIXKeHHOH BOJHOM pac-
npefeneHye (a3 Ha NOBEPXHOCTH TrOJOPPAMMBI H3MEHHT CBOM
3Hak. HeTpynno mousTh, yTo HOBBIM FpaHHYHBIM YCJIOBHSIM COOT-
BETCTBYeT BOCCTaHOBJeHHast BoaHa W, , cosnajawomias no popme
¢ Bomnoit W,, sanucannolt Ha rosorpaMmme, ogHaKoO pacnpocTpa-
Hsolascs B 00paTHOM HampaB/JeHHH — HMeHHO B 3TOM cJyyae
olnepexalolne yacTy GpoHTa MpeBpallaloTCs B OTCTAIOINIHE, a OT-
CTaloLIHe B ONepeXawnlue.

Ha6monarens by, perucTpupyiomuii cosiantoe CompsiKeHHol!
BOJIHOA Hn306paKeHne, yBUIHT BECbMa YJIMBHTENBHVIO KapTHHV:
€cJTH NPH TPAMOA peKOHCTPYKUuH HabmonaTedb /i; Buien 6a-
peabed numa MaTpenku, TO NPH OGPAIEHHH [OJOrpaMMbl HAGMIO-
Hatenb hy YBHAMT n3006paiKeHue TOrO K€ JIHIA, OAHAKO OHO Oy-
JIeT BRITMISZETh TaK, Kaxk OyATO Ha Hero cMoTpAT u3HyTpn. Ha-
npuMep, ecan HabmofaTeab Ay BHAEN BBINYKJABIA OBaJd H BHICTY-
NaLIKA BHepel Hoc, TO Habmonarenb Ay YBUAMT BOTHYTHIfI OBal
H Hoc B Bule yray6uenns. B nesoMm takoe usoGpaxeHne, H3BeCT-
HOE TOJ Ha3BaHWEM <«ICEBJOCKONHYEeCKoe», HMEeT BHj CJENKa,
IIOJY4eHHOrO TPH BJA4BJMBAHHH OpPHrHHAJIA B IJIACTHUYECKHH Ma-

Tepuadl.

Crenyer oTMeTHThb, 4TO MOJyyeHHe NCEBIOCKOMHUECKOrO H306-
PaxeHUs JAJeKO He ryaBHOe NPAaKTHUYECKOe CHeJCTBHe SBJEHHS
o6paitennst BOMHOBHIX (POHTOB, B OCHOBHOM 3TO ABJCHHE HCIIOMb-
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3yercst B NPHAOKEHHSIX, CBA3aHHBIX ¢ HaG/ONEHHEM CKBO3b He-
OJIHOPOJIHBIE CPEARI.

TonorpaMma oGpasyer NCeBIOCKOTMHYECKOE H300paKeHHe ellle
B ojaHOM cayuae. Kak yXe ynoMHHanoCh, AByMepHas roJo-
rpaMMa GOpMHpYeT [Ba H300paxeHus OOBeKTa — HCTHHHOE U
noxuoe, OKasblBaeTCs, UTO JIOXKHOE H300paKeHHe NCEeBJOCKO-
nuyso. Ilpennonoxum, 4to Ha rojorpamve H OblIO 3aperHCTPH-
poBaHO u306paxenne o6bekra O (B 1aHHOM ciyuae 310 Gapenbed
¢ n3obpaxenneM JbBa). [IpeanosoxuM Takke IS TNPOCTOTH
paccCMOTpeHHs, 4TO B KauecTBe pedepenTHoil BOJMHbl Oblia
BCmosnb30BaHa miockaf BoaHa Wp, napaomas no HOpMasu K Imo-
BepXxHOCTH roJiorpaMmsl. Ecay rojorpaMMa peKOHCTpYHpYyercs
IJIOCKOH BOJHOMN, TO HcTHHHOE H306paxenne O mnoaBHTCA Ha
MecTe, Tie paHee pacnosnarajcs o6vekt 0. [lng Toro yT06b1 HalTH
JIOXHOe H30Gpaxenue, HEOOXONHMO, KaK yxXe OTMeyasnoch
(puc. 18), NOCTPOHTH pPEPEPEHTHYIO BOJIHY WR Yy NOBEPXHOCTH
roorpaMMbl M 3aTeM H300pa3uTh OODBEKT B 3TOH BOJHE, Kak
B 3epkaJje. [IpoBesia TaKylo omepauuio, HalifleM JOXHOe H306pa-
xeune 07, :

Totr ¢akT, YTO NpHU MOCTPOEHHH JOMKHOTO H300paXKEHHA HC-
MOJIb30BAJIOCh 3€PKaJo, COBCEM He O03HAauaeT, 4To H300paKeHue
Gyner uMerb OObIUHBIH BHI. Pacmosioxenne J10XKHOTO H306paxe-
HUA B TPOCTPAHCTBE NEHCTBHTENLHO ONPENENSercs 3epKajibHBIM
npeo6pasoBanuemM 0GbeKTa, OfHAKO ayun I, [y, [3, obpasywomue
70 M306pa)keHHe, HAYT B INPOTHBOMOJOXKHOM HANpaBJEHHH MO

OTHOWIEHHIO K Jyuam [;, 4, [l;, KOTOpble HOJKHBI Oblax OHl

COOTBETCTBOBaTb 3epKaabHOMy H3oGpaxenuio O”. U3 puc. 36 une-
TPYIHO TMOHATb, YTO H3MEHEHHe HalpaBJIeHHS XOJa JyueH cOOoT-
BETCTBYET NEPEXONY OT OPTOCKONMHYCCKOrO H300paMeHHsl K IICeB-
LLOCKOTIHYECKOMY.

OnHo M3 BecbMa CYLIECTBEHHBIX CBOHCTB TOJIOrpadHUECKOro
H306pakKeHusa 3aKJOYaeTcss B TOM, UTO OHO MOXET BOCIPOH3BO-
JMTb TpajalHu ApKOCTeH 00beKTa B OvYeHb LMIHPOKOM IHHAMHUE-
CKOM JHana3oHe, T. €. Takoe H3oOpaKeHue mepefaer OLHOBpeE-
MeHHO 6e3 HCKaXKeHHH KaK OueHb PKHE, TAK U JOCTATOUHO TYCK-
Japle netaju o6bekta. B oObluHOf oTOrpaduH ITHHAMHUECKHI
JA1amna3oH BOCIPOH3BeNeHHs APKOCTH O0BLEKTa OPpaHHuEH TaK Ha-
3piBaeMOil MupoToit (ororpaduueckoro marepuada. Ha puc.37,a
npefcTaBieda XapaKTepucTHueckas KpuBas QoromMaTepHana —
3aBHCHMOCTbh ONTHUECKOH IJIOTHOCTH MOUEpPHEHHUS (POTOIJIACTHHKH
D or norapudma skcnosuuun E. Pacnpenenedne sproctu ¢oro-
rpauueckoro H300paKeHHs OKAa3bIBAETCH HCKAXKEHHBIM M0
CPaBHEHHIO C ODHTHHAJIOM Y3Ke B CHJY CaMOTo Jorapu(pMHYeCKOro
XapaxTepa 3aBHCHMOCTH KO3(D@uIHEHTa TPOMYyCKAaHHS OT IKCIO-
sunuu. OmHako 0COGEHHO CHJBHO OrpaHHYEHHs IIHPOTHL (HOTO-
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Puc. 36. K I1ceBAOCKONMYHOCTH 10KHOrO 1306paxenns, o6pazyeMoro JByMep-
Hoi rosorpammoil. JLas T0Oro 9To6H ONpeiefHTh NOMOKEHHE JOKHOTO H30G-
paxenns 07, HeOGXOHMO OCTPOHTH pedCpenTayio BOJHY WR y ToBepx-
HOCTH roIOTPAMMBI H 3aTeM H300Da3uTh OOBEKT B 3TOH BOJHE KAK B 3epkasne,
Iocrpoenoe takum oGpasom n0kHOe H300paKenHe OTIHIAETC OT OOBIYHOTO
3ePKAJILHOTO TeM, UTO 0BPA3YIMHe ero ayun i, Iy, s pacnpocTpansaioTes 1o
06paTHOMY HANPaBJCHHIO OTHOCHTENBHO nyqeﬁ_l;, 7;, _13', KOTODhble J{OJIXKHH
GELIH BB COOTBETCTBOBATL OBGLIMHOMY 3epKaNbHOMY H300paxeHnio. HameHenme
HalpaBJEHHA DACNPOCTPAHEHHA syuell OGYCIOBIMBACT, KAK 3TO BHEHO H3 pH-
CYHK3, Iepexoj OT OPTOCKONHYECKOrO U306DAKEHHS K TCEBAOCKONMHYECKOMY



rpaduuecKOro MaTepuana CKasblBalorcsi Ha Iepejaue sipKHX Je-
taneit o6vekra. Hanpumep, o6biudast ¢ororpadus He B COCTOHA-
HHH [lepefaTbh CBepKaHue OpWINHAHTOBOrO KyJOHAa MaTpeuiku
(puc. 37,b). eficTBUTENbHO, €Ci Tpafallii IPKOCTH BCEX JeTa-
NMedl MaTpellKy ellle MOTYT KaK-TO yJOXKHTbCS Ha yuyacTKe Xapak-
TepHCTHUECKO! KpuBOil B jualazoHe ocsemtennocreil or Ey po Es,
rlle IMIOTHOCTb D) 3aBHCHT OT OCBEIIEHHOCTH, TO CBepKaloHUH
6nuK KyJMOHA IONafa€T Ha yvyacTOK HachilleHuss B Touky Ej u
BOcrpouasenercss Ha ¢ororpadun TOUHO TaK XKe, KaK d Jerand
¢ TOpPa3no MeHbleH OCBeleHHOCTLIO.

Coscem nHaue BelerT cebsi ronorpaduueckoe H3o6paxeHue
(puc. 37,c¢): npu oueHb OPpaHHUEHHOH wmupoTe QoTorpaduye-
CKOPO MaTepHasja Takoe H306paKeHHe cIOCOGHO INIPaBH/IBHO Iie-
penaBaTh JeTaljy, siPKOCTb KOTOPbIX B THICAYM pa3 IpeBbillaeT
CpeNHIOn SIpKOCTh o6bekTa. IlpmuMHa Taxkoro sBAeHHS J0CTa-
TOYHO MPOCTa — IIPH 3aAlKUCKH TOJOrPAMMBl H3JyueHHe KaxXKuoH ne-
Tanu OGbeKTa paclpeneasieTcs {10 BCed ee IIOIajH, I03ITOMY
IajKe OueHb SPKOH JeTalu COOTBETCTBYET OTHOCHTENbHO Mafas
moayasinusg AE BOKpYr HEKOTOpPOro cpejlero 3HaueHusi OCBelleH-
noctu Eo. Takast Moaynsiuust He BbIBOAMT MaTepHal Ha Y4yacTOK
HacCbIIIEHHUS], i COOTBETCTBHE MEXJYy SIPKOCTbIO 00BeKTa M OTK/IH-
KOM MaTe¢puasa cOXpaHsieTcsi B OueHb IIHPOKHX Ipelenax.

[Tpu peKOHCTPYKIHH TOJOrpaMMbl Ka)ias jeTastb H3006pa-
XeHHst (HanpuMep, KyJoH Ha puc. 37,¢) Qopmupyercs uaiyue-
HUeM, COGpaHHBIM cO BceHl maomaau ronorpaMmsl (ayuu [, [y,
l3). B pe3yabTaTe npu OTHOCHTENBHO HH3KOM YPOBHE MOXYJALHH
3allicH CBETOBOH IIOTOK, HalpaBisieMblii B H306paKeHde 3TOH
eTaan, MOMKeT ObiTb A0CTAaTOUHO OGoabmipM. PaxTuuecKkn IHHA-
MHYEeCKHil JAHalla30H SPKOCTeHl BOCCTAHOBJEHHOTO TOJOrPaMMON
H306paXkKeHHsi OrpaHHuYMBAaeTCs TOAbKO IIYMOM — [HOCTOSIHHBIM
¢doHOM, OGYCAOBJIEHHBIM, HAlpHMep, paccessHUEM Ha 3epHHCTON
cTpykrype doromarepuana {(nyum A, Ae Ha puc. 37,¢).

CnellyeT OTMeTHTb, YTO CIIOCOGHOCTL TOJOTPaMMbl 1P aBHJIbHO
nepenaBaTh MKPOKHI AKHANla30H SIpKOCTeH 06beKTa HMeeT 6OJib-
Ioe 3HaueHHe JaXe B u3oGpasurTenbHoil TexHuke. Hanpuwmep,
B ronorpagHueckOM MOPTPETE [pexIe BCcero [0paxaeT BOC-
NPOH3BENEHHEe eCTeCTBeHHOro 6jecka raas, # TONBKO 3aTeM 3pH-
Tenb o6palllaeT BHHMaHHe Ha NIPOCTpaHCTBeHHbie 3((eKThi.

OueHb HHTEpEeCHOH M BaXKHOH OCOGEHHOCTbIO roJorpaduue-
CKOro H300paXKeHust HBJSICTCH €ero MaJasi 4yBCTBHUTENbHOCTb
K noBpexnaennaMm u Jedexram cdoTomarepuasa, Ha KOTOpOM OHO
sanucaHo. MexaHu3M TakoH YCTOHUHBOCTH JOCTaTOYHO IPOCT —
KaXjass TOUYKa BOCCTAHOBMEHHOro un306pa)KeHust (GOpPMHpYeTCH
JydaMu, MAYIUHMH CO BCEX Y4acTKOB TONOTpaMMbi (HalpuMep,
H306paXkeHHe KyJOHa Ha puc. 37,c¢ Qopmupyerca ayuamu [y, I,
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Puc. 37. K cnocoGHOCTH TosoTpaMMBl BOCTPOM3BOAHT, TPAZALMH 5 PKOCTH
00beKTa B IMPOKOM ANHAMHYECKOM Auanasore. [Tpu PETUCTPAIIH MATPEeILKH
Ha ofmunoff dororpaduu (puc. b) Gaectamuii KyJOH Cosmaer Ha doTonna-
CTHHKE OCBRmICHHOCTh Ej, BHIXOAAWLYIO 32 Npenedbl JHHEHOTO yuacTKa Xa-
PAKTEPUCTHYCCKOH KPUBOH (puC. @) M 109TOMY Nepenaercs Ha dororpacdun
TaK XKe, KaK H ropasfio MeHee sPKHC JIeTaJH, KOTOPHE CO3KAIOT OCBEmEHHOCTD
Ey. Ecim marpemka permctpupyercs Ha roJIorpaMMe, TO H3JAYYeHHe KYJOHA
paccpenorayupaercst o BeeH nmaomani (OTONIACTHHKE M CO3J2€T OTHOCH-
TEMBHO HeGOMBILYI MOAYISUMI0 OcBemenHocry AE, ne BHXOJSLIYIO 33 mpe-
KeJIbl THHeHHOTO Y4acTKa XapakTepUCTHUECKOH KpuBo#. Bo BpPEeMSI PEKOHCTPYK-
1A n3o6paxenne KyJoHa dopmupyercst  13aydeHneM, coGpaHHEIM €O BCed
IJomagH rojorpammbl  (Jay4u Iy, Iy, L), uro nossosaser HalnpaBasATh B HEro
GoABIIOH CBETOBOH IOTOK. Pacnpepenenue uamygennst kampofi ToukH o0BeKTa
[0 BCeH NOBEPXHOCTH TOJIOIPAMMBI NPEONpPee]seT YCTORUMBOCTE BOCCTAHOB -
JIEHHOTO H300paxenust K NOBPEXICHHSIM (oTOMATEpHATA, Hanpuwmep, nospe-
KACHHE y4aCTKA ¢ MCKIOYACT M3 nponecca  (QopMHpoOBAHUS H306paKeHus
TOJIBKO Jy4 /3



ly). Tlpu NOBpeXAeHUH OJHOIO W3 ITHX YYacTKOB, HalpHMep C,
n3 npouecca GopMHPOBaHHs H300paXKenust HCKAOUACTCH TOJBKO
yacThb ayueft (B AaHmoM caydae ayu l3), ocraibhbie (/i n lp) no-
npexueMy GokycHpylOTCs B H3o0paxkenne.

OcTaHoBUMCS KpaTKO Ha CBOMCTBaxX IOJIOrPAMMEE, IPOSIBISAIO-
wnxcst B TOM Caydyae, KOTAa OHa PEKOHCTPYHDYETCS 0ObEKTHOH
BosrHoil. PaccMoTpenne 1poBeieM HanpuMepe Pypbe-rosorpam,
T. e. NPEANON0KHM, uTo npu sanuch 06bekT O n pedepeHTHbIl
HCTOUHUK S pacloNaraloTcst B IJIOCKOCTH, M1apasileNbHON 110BepX-
noctn romorpammbl (puc. 38). Kak yxe oTmeuasnoch, y TaKoi
roOrpaMMbl B [€PBOM IIpHOMHMKEHHH KaXJof TOuKe O00DBeKTa
(nanpumep, @ u b) Ha ronorpaMMe COOTBETCTBYIOT T'apMOHHKH
paclipe/lesleHust INIOTHOCTH NOUYepHeHNs v, M V,, OTIHYAIOLIHECH
2HaueHneM MPOCTPAHCTBEHHOrO IepHOJIA.

TIpennonoXNM Tenepb, UTO 3aperucTpHpoBaHasg TakuM o6pa-
30M TOJIOCpaMMa BOCCTaHABJIHBAeTCH He pedepeHTHBIM HCTOUHI-
koM S, a camum obpektom O (pasyMmeercsi, OCBENIEHHHM COOT-
BETCTBYIOUIHM KOTepeHTHBIM n3iyuennem). Ha mnepBhiit B3r/isii
KaXeTcsi, UTO roJonpaMMa JOJMKHa BOCCTAHOBHTH H300paxeHne
pedepeHTHOr0 UCTOUHHKA S, O/IHAKO 3TO BHEYAT/CHIE He COBCEM
tTouno. ITokaxeM, uno JAByMepHast roJorpaMma 00paTHMOCTBIO
B 3TOM cMuice He o6aafaer. C 3T0# HeabI0 paCcCMOTPHM B3daUMO-
leficTBUe H3JyUeHHsl OTHENbHBIX TOUeK O6beKTa cO CTPYKTYpOH
ronorpaMme. ManyueHue Toukn a, B3aHMOJEHCTBYS CO «CBOEM»
TapMOHHKO# v,, 00pa30BalHOi B peayabraTe HHTep(epeHInn H3-
JyueHHs TOUKM @ M HCTOUHHKA S, pacuiellsercss Ha ABa Jyua —
HYJ1€BOTO mopsiika l,, U ayu l,,, NeHCTBHTEJNbHO COOTBETCTBYIO-
I BOCCTAaHOBIEHHOMY n300paKeHH0 pedepeHTHOTO0 HCTOYHHKA
S. Onnako uanyuenne TOUKH a Oy/eT B3aHMOJEHCTBOBATDL TaKKe
1 ¢ GoJee BLICOKOYACTOTHOH «UyMXOi» I'apMOHHKOI v,, cHOPMHU-
pOBaHHOH nanyuenneM Touku b u ucTOuHHKa S. YTOX OTKIOHEHHS

Ayua [, na 3Toil rapMoHnKe Oyier GOJbile TOro, KOTOPHIH He0O-
XOAUM JJs ITOJyueHust Jayua pedepeHTHOro ncrounuxa [, H
B pe3yJabTare IOSBUTCH Jyy "l ,5, KOTOPOTO He GBLIO NpH 3alluCH
roforpaMMbl. AHaJOTHUHO H3AyueHne Toukn b oGpasyer: HyJe-

BOIl nOpANOK Loy, ayu l,,, coBnajaouui ¢ pedepeHTHBM JTYUOM
., a TakXKe HEKOTOPLIA HOBBI Jay4 [,,, KOTOPbIA HE OblM 3anMcaH
na romorpamMe. Manyuennme Bcex OCTalbHBIX TOYEK OOBEKTA
TpaHcHOpPMUPYETCS TO TaKOMY XKe 3aKOHy.

B pesyabraTe BCEro pacCMOTPEHHOro INpouecca roJorpaMma
JleficTBUTENbHO BOCCTAHABAMBALT H3NyueHHe pedepeHTHOro HCTOU-
HHKa, OMHAKO, KpOME 3TOr0, BOCCTAHABIMBAETCH MHOXKECTBO IIO-
IYTHBIX Jyuell, KOTOpbie OTCYTCTBOBastn npu sanuch. Habmona-
Tenb /i, perucTPUpYIOUlHil H3JyueHHe BOCCTAHOBAEHHOH TaKHM
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Puc. 38. Pexoncrpyxuns rogI0rpamMMel O0BEKTHON BoMmiof. Waayyenn UK
ofbexra a, B3aHMONEHCTBYS €O «CBoeli» rapMOHHKOI Va. oﬁpa);OBa:I oT"0 w
rojorpamMme B pesyibrare HHTCPOEPCHUMH H3JYdenus TO'{I'(PI " pede eI " }fa
HeTOunuka S, pacmenssercs Ha pa Jy9a: HYJeBoil Mopsigok Tp up HTH_IO_”‘
(‘OOTBeTCTIEYIOHLHﬁ BOCCTAHOBJICHHOMY H3JY4eHHIO pe(pepeﬂﬂ-xoro O:cToqu rS”
BsaumopeficrBys ¢ «4YKOH>» TADMOHHKOH vy, npexgcrasasioned coboii eaa .
TaT  3a04CH KapTHHBL MHTePHEPCHINH H3NYYeHHS ToukH b H  pecde epH :ﬂb-
ucrounuka ', usiyuenue Toukn a ofpaayer qyu l:;, KOTOpBHII :e 65’1 S
CaH Ha roJjorpamme, AHAJIOTHUYHO BsaHMOAGﬁCTBye; CO CTPYKTY 0; ?sr:g
rpamMmbl n3nydenne rtoukm b. HalGmoparens A, perucTpHpyomui pnsﬂyqe;me
BOCCTAHOBJICHHOII TAaKHM CHOCOOOM FOMOTpaMME, BHIMT HA mecre pedepent
HOTO MCTOUHHKA APKYI0 TOYKY S, OKPYKeHHYH CBETOBLIM raJjio nyqu:“I ap 1.-
MHHBX lop U lpg TuiyHOe pacrpejeleHie HHTeHCHBHOCTYH B TaKOM’H32§;)I:-

HKEHHIT NPHBEJCHO B BEPXHell JIeBOli yactu pHCYHKa



crnoco60M TOJONPAaMMBl, YBHUAMT Ha MecTe pedepeHTHOro UCTOU-
HMKA SIPKYIO TOUKY S, OKPYMXKEHHYIO CBETOBBIM [a/l0 MOMyTHBIX
ayueit. TunuyHOE pacnpeie/cHde HHTEHCHBHOCTH B TAKOM n306-
pa)<eHHM TPMBEEHO B JEBOl BEPXHEH YacTH PHCYHKA. Moxuo
MOKa3aTh, 4TO OHO COBNA/AeT ¢ TaK HAa3bBIBAEMON thyHRIHEI
4BTOKOP pessiiind 00BHEKTA.

3AKJIOUYEHUE

MeToap ronorpaduu u NepCcuekTUBbI ee NPAKTHYECKOro
npuMeHeHus

CchopMupoOBaBUINCh KaK HayKa, rojorpausi NOCTENneHHo Ha-
yugaeT BXOAMTL H B Hally noBcexaneBHylo xu3ub. Cdepa ee Bo3-
MOXKHBIX NPAKTHUECKHX [PHIOKEHHit HeobbluaiiHo IIMPOKa, H
B 3TOM HeT HMYEro YAHBHTENBHONO: Belb 110 CYIIECTBY IoJorpa-

1St — UPE3BLIYANHO YHUBEPCANbHBIT METO] OTOGPaXKEeHUS H IO-
3HAHHS] OKpYXalolero MHUPa, KOTOPHIA MOXKET paBHBIM 0GpasoM
HCTIONB30BAThCST (PAKTHUECKH BO BCeX 06nacTaX den0BeyecKod
NEeSTENBHOCTH, HauuHasg OT JMHIBHCTHKH M KOHUasi MCCAEA0Ba-
HMeM IpomeccoB B TEPMOsiiepHOH mnaaaMe. ['1aBHOrO mpuioxe-
HUSL Y 3TOTO METOJa TaKkKe HeT, KaK HeT ero, CKaxewm, y JHH3H,
KOTOpasi NpUMEHseTCs KakK B MHMKDOCKONax, Tak M KHHOamiapa-
Tax, TeNecKomax, GMHOKAAX U Apyrux ycrpoicrtax. Ilpd takom
M306UIMN BO3IMOXKHOCTEH BecbMa CJOXHO JaThb AOCTATOYHO MOJ-
HHIfI 0630p NpAKTHYECKUX IIPHIOMeHH# ronorpaduu, Gonee nene-
CO06pa3HO OrpaHMYUTBCS ONMCAHMEM METOMOB, KOTOpHIE JeXaT
B UX ocioBe. Meroar ronorpaduy Hapsily CO CBOHCTBAMH TO0J/0-
rpaMMbl M €¢ 3aKOHOMEDHOCTSMM SIBASIIOTCS TPeTbUM OCHOBHBIM
KOMIIOHSHTOM 3TOil HOBOH HAaYKH.

Bce npuaoxKenust rororpapuy MOXKIO pa3jesuTh yCJI0BHO Ha
ABa GOJBUIMX Kjacca: NPUJIOKEHns, CBf3aHHBIE C MONYYEHHECM
IPOCTPAHCTBEHHBIX HM300pa)Kenuit, MpeHasHaueHHbXx Al BH-
3yaJbHOrO BOCHPHSITHS, W NPHIOXKEHUs, B KOTOPHIX FOI0rpaMma
HCIIONL3YETC KaK CBOe0OpasHbifl MepHTEeNbHBII HHCTDYMEHT.

[Tpunoxenuns, cBsi3annbe C H3MEPCHUAMH, OCHOBAHH Iid
4pe3BHUAfHON OGBEKTHBHOCTH rojorpaduueckoil samucu. Ita
yepTa COBEPIICHHO HEOThEMJEMa OT OJOrpA(QUN M TPOSABASCTCS
Jaxe TaM, e B 3T0M Her ocoboi neobxoaumoctd. B yacrHOCTH,
nanpuMep, nabaofast ob6beMubie roaorpadirueckue H300paxke-
i, KOTOpBIE Tenepb 4acTo IeMOHCTPHDYIOTCS Ha BHICTABKaXx,
caejyeT Bcerjla IIOMHUTB, UTO 1a rojorpaMmme qpocTteiiedt ¢ap-
¢dopoBoit crarysTkn B oramdue OT (QOTOrpadu# 3aperucTpHpo-
BaHBl CaMble MeJbyalilige TOAPOOHOCTIE CTPOEHHS 3TOR cTa-
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Puc. 39. O6mas cxema meTona roJorpaguieckoi uurepdepoMerpud. Ha oxnoii

1 TOH Xe QoromaactHuke H 3alHCHLIBAIOTCH rojiorpaMMa mpeamMerta Haxrozm-

WErocst B NCXOQHOM cOCTosiHIE O, ¥ rog0orpaMma 3Toro Ke HpEAMeT;i, aedop-

MHPOBAHHOTO NOJ peiictBHeM uarpyskn P. [lpu pekoHCTpykumH 06a H306pa-

HCHHS  BOCCTAHAB/IIBAIOTCH OAHOBPEMEHHO, COOTBETCTBYIONICC MM H3JYYeHHC

uureppepuapyer, H pedopMauMi BHABATIOTCE B Bujae HuHTepdEpEeHHOHHBIX
T0JI0C Ha BOCCTAHOBJEHHOM H300paMeHHU



TYSTKH <~ TPEllHHb, BHICTYNbl 1 [IepOXOBATOCTH C pasMepami
NOpsIKa MHKPOHa, TOHKHE JleTaan pacnpejenexus ¢as csera no
nosepxHOCcTH (dapdopa u T. A.

OcHOBHAst HEOJOTHS NPHIOKEHHH, CBA3AHHBIX C HOJYYCHHEM
n306paKeHuil, NpejHasHayeHHbIX JJisi BH3YaJbHOTO BOCHPHSATHS,
3aKJI0UAeTCS B TOM, UTO [OJOI'pDaMMa B 3TOM CJAydae HCHOJIb-
3yercss B KauecTBe CBOEOGDA3HOTO BXOAHOIO YCTPOHCTBA B MO3T:
Hall MOSI YCTPOEH BecbMa crenu¢puyHo — B OT/IHYHE OT COBpe-
MEHHBIX CYCTHBIX MallHH OH MBICAHT 06pasamu H Tpebyer, yToOur
nngopMaris, KOTOpas DNOA@eTcst €My Ha BXOJ, TaKkke 6blua
copmupoBata B onpejenennbie o6pasel. Hanpumep, nuiory, Ko-
TOpBIl 3aXOMUT HA NOCAJKY, MOXKHO COOOWTD BCE He0OXOjHMble
CMy JaHHBle — BBICOTY, CKOpOCTb NOJIE€Td, HAKJOHBl CaMOJera,
paccTOstHEE 70 B3JETHOH NOJOCH H T. 4. OQHAKO NOCAJHTb CaMO-
JeT 10 STHM JaHHBIM NHJIOT He cMoxer. BMecre ¢ tewm, ecau Bce
5Th 1 Qpbl Hpeo6pas3oBaTh B HCKyCCTBEHHOE M300paxeHie B3JeT-
HOH NOJIOCH, BHAHMOE TakK e, KaK BHAe/] ObI ee IWIOT B JlaHHBIX
YCJAOBHSIX, TO 3ajaya NOCaJKH He NIPEJCTABAT HHKAKHX CJIOK-
HOCTEH.

PaccmorpuM noapo6uee npu/loxKeHns, B KOTOPBIX rojorpadus
HCHOJDb3VeTCst  Kak CBOe0OpasHbiii MEPHTENbhbIH  HHCTPYMEHT.
OnanuM u3 HaunGoJsee xapaKTepHBIX st 3TOf 00jgacTH METol0B
ABJAETCS TaK HasbiBaeMasi rojorpacuueckass nHrepgepoMeTpus
(28, 29). O6mas cxema 3TOoro Meroia nHsobpaskena Ha pnc. 39.
B sroM ciyuae na OfHOi u TOH e (oromnacTunke H nocnaeno-
BATEJbHO 3alHCBIBAIOTCA TOJOrpaMMa IpeiAMeTa B HCXOJHOM CO-
crossumn O; u rosorpaMma 3TONO ¥Ke NpeAMeTa, HaxOASIerocs
B KoneyhoM coctosiiun Oy, HanpuMep, COOTBETCTBYIOWEM nedop-
Maguu npeaMera noj aeiicrsueM narpysku P. [lpn pexoHctpyk-
OMH 3KCHOHHPOBAHHOM TAaKHM 00pa3OM H NPOSBIEHHOH roJo-
rpaMMBl 00a u300paxKeHHss BOCCTaHABJAMBAIOTCS OJHOBpEMEHNO,
COOTBETCTBYIONIEE MM M3JydeHne uHTepdeprpyer u nepopMaui
BLISIBISIOTCS. B BHJIE MHTEp(hepeHunoHHbX nonoc. Toynocts name-
penust aedopManuil MONCTHHE ONTHYECKAs — JeCAThIC TOMH MHK-
pOHA M BHIIIeE.

B HacTostice BpeMst MeTOX roJqorpauueckon murepgpepomer-
pHY JIOCTATOYHO LIHPOKO HCIIOAB3YETCS B MallMHOCTPOEHHH INPH
uccaenoBaHun feGeKTOB pa3jiH4HBIX NeTaljed, akyCTHKe IpH HC-
crenoBanun kojaebGanui MeMOpal, aspOAHHAMHKE INpH HCCIENO-
BaHuH NpPOIECCOB 0O0TEKaHH® PasJHYHBIX TeJ H BO MHOIAX ApY-
rux obaacrax. Ha puc. 40 upusenena rororpaduueckas HHTED-
¢eporpaMMa naasMbl Tak Ha3LBaeMoro Z-numya. 3aperucTpupo-
BaHa (aza pa3BUTUS pas3psjia, Npu KOTOPOH paspsin ellle He
ycnes1 3aTpOHYTh E@HTPaJabHbie 06aacTH TPyObI.

BecbMa CymecTBCHIILIM HanpaB/JeHHEM DAa3BUTHS IPHIONKE-
HUH ToIoTpaduy SIBAFETCH CO3/laHHe ONTHUECKUX 3JTE€MEHTOB, 00-
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Puc. 40. Tosorpaduyeckas HHTepdeporpamMma NIasMbl TAK HAZHBAEMOrO
Z-minua; sapeructprpoana (asa pa3BUTHH pPa3pAa, NPH KOTOPoil paspii
CUle j1e yereda 3atTpoiyTh HeHTpa.Inine obiacTu 'l‘])}’()hl



Majalolux CHeNMAAbHHMH cBofictBaMu. Kak yxe orMewatoch
paHee, OODBEKTHBHOCTb TOJOPpauUecKod 3amucu JOXOMMT JO
TOrO, 4TO DOJIOFpaMMa TaKOro OOGbeKTa, Kak BOTHYTOe 3epKaJo,
caMa CTaHOBUTCA KakK Obl 3ePKajioM, T. e. Mprofperaer Crnocol-
HOCTh (OKycupoBaTh cBerT (16).B Texuuxe 310 Tiy60KO€ CBO-
CTBO rOJOTPAMMbl HCIOJB3YeTcs AN CO3MAaHHa (POKYCHPYIOIINX
3JeMeHTOB CaMOTo pasJHyHoro HasHaueHus (30).

B HeKOTOpHIX CJIy4asx 3a cyeT CHellManbHOro BHIGOpa CXEMb
3amucH (DOKYCHpYIOLLEro 3J€MEHTa ero BLIMOJHAIOT TakK, 4ToObl
TMOJIOXKEHHe TOYKH, B KOTOPOH (OKYCHDPYIOTCS JIYYH, CHJIBHO 3aBH-
ceJ0 OT MJIHHBl BOJTHBI, T. €. HAMEpPEHHO BBOJAAT TaK HA3biBaEMbli
xpomatusM. Takue (OKycHpylolllne 3/JEMEHTH N0 CyTH Jenia
NPENCTaBAAOT COGOH mudpaKiuonnble pewerku (16). [osorpa-
¢uueckne AMQpaKUHOHHBIE DEUIETKH OTIMYAIOTCH OTCYTCTBHEM
Tak Has3pIBAEMOr0 acCTHICMaTH3Ma, HHSKMM YpOBHEM IIyMOB K
JPYruMH MOJIe3HBIMH CBOHcTBaMu. HanGonplinx ycnexos B 3TOH
obnacty B HacTosllee BpeMst AobOuaach ¢paHnysckas ¢upma
«KoGen HBon», kOTOpasi BHIyCKaeT CIEKTPAJAbHYIO annaparypy,
OCHOBAHHYI0O HAa HCNOJb30BaHHM Takux pemetok (31).

SIpKMM IpHMEpOM BO3MOKHOCTEH, KOTOpble OTKPBIBAET r0J0-
rpagust B 00JaCTH CO3MaHHS ONTHUECKUX 3JIEMEHTOB, SIBJISIETCS
Tak Ha3LIBAEMBIl MHOMKHTEJNbHBIH TDOMOrpaduuecKuil 3JeMeHT,
WCIOAb3YEMBIHl B MUKPO3JEKTPOHHKE, a TaKXKe HEKOTOPHIX APY-
rux obaactax (32). Obmas cxemMa MOJYYEHHUS H HCIONB3OBaHHS
TAKOrO 3JeMmeHTa mpuBeieHa na puc. 41. Ha craaun nosyuenust
snemedra (puc. 41,a) Ha doromnactunke F ¢ nomoumpeio pede-
PEHTHOIO TOUEUHOr0 HCTOUHHKA S 3aMHCHIBAETCH ClNenHaJibHbIH
06bekT O, BHIMOMHEHHBIH B Bule pPEryJaspHOil MAaTPHIBI TOUEK.
Tlpu pEeKOHCTPYKIHE Ha MECTO, KOTOpO€ 3aHuMaj TOUEYHbIH
WCTOUHHK, YCTaHaBJAKHBaeTcsi OOBeKT, MOAJNENKAllui MYyAbTHIIH-
mupoBaHuio. (B paHHOM cayuae TpaHCMapaHT ¢ u300pameHneM
OyKBbl %, OCBEIleHHbIH nyukoM Jayueit L). Kaxaass Touka 3TOro
00beKTa B COOTBETCTBHM C YCAOBUAMH ChEMKH H300paXKaeTcs ro-
aorpammoil H B Buje peryispHoil MaTpuibl Touek. B memom ro-
JorpamMMa BocCTaHaBAHBaeT peryasipaHylo Marpuny O’, cocras-
JEHHYI0 M3 H300paXKeHuil MyJbTHIHIHPYeMOro o6bekra. Takod
rosiorpaHuecKii MyJbTHIVIHIUPYIOUHH 3J€MEHT MOXHO pac-
CMaTpuBaTh KakK OGOOLIEHHYIO JIHH3Y: B OTJHYHE OT JHH3BI, Ipe-
o6pasyollefi TOUKYy NPEAMETHOr0 MNPOCTPAHCTBA B TOUKY B INpO-
CTpaHcTBe H300paXKeHHi, TaKOH 3JeMeHT IMpeob6pa3yer TOUKY
B NPOCTPAHCTBEe NPEAMETOB B MaTpully TOUeK B MPOCTPaHCTBE
u3o0paxedus.

OnHo u3 BecbMa OPHUTHHAJBHBIX # CYLECTBEHHBIX MpUJIOKe-
Huit rogorpaduu — HCNOJAB30BaHHe ee JJisl KOMIEHCAalUH HCKa-
XKeHuH, BO3HUKAWOIIMX NPpH HaOAOAGHHHM OOBEKTOB CKBO3b OINTH-
YecKH HeOMHOpoAHbIe cpeAbl (AedOpMUpOBaHHBIE ONTHYECKHE CH-
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Puc. 41. Ofwmwas cxema NoayueHHs: H HCNOJb3OBAHHS TOJOIPAGHUCCKOrO MYJb-
THIHIHpYOLero snementa. Ha cragum nonyuenus snemenrta a Ha doronsa-
cTHHKe F ¢ NOMOWBI0 TOUEUHOTO pedCPeHTHOr0 HCTOUHIKA S 3aMACHIBAIOT pe-
ryaapuyo Matpuuy rtodex O. Ipu pexoHCTpyKuHH b HA MeCTO BOCCTAHABJH-
BAIOULEr0 HCTOUHNKA S’ ycTaHapauBaercst 00beRT, NOANEKAMMIT MYJAbTHILIHIH-
pOBaHIO (B JAHHOM CJiyude TPaHCHApAHT ¢ H30GpaxKelHem Oyxeel ). 'ono-
rpavva H upeoBpasyeT usiyueHiie 3roro o0bekTa B peryaspHyl) MaTpHLY
ero nzobpaxennii 07



CTeMBY, ¢ MaTOBble CTEKJa, HEUIHODOAHYIO atMocdepy H T. I.).
B sToM HanpaBJeHus pa3paboTaHO HECKOJIbKO NpPHHIHIHAABHO
OTAWYAOIHXCA APYT OT apyra Meroxos. Cxema OJHOTO H3 HHX,
OCHOBAHHOTO Ha oO6palleHHy XO#a Jyded ¢ MOMOIILbIO TroJo-
rpaMmbl, npeacraBieda Ha puc. 42 (33). HaaydeHue 06BEKTOB
cnedsl O, 1 Op NPOXOAUT yepe3 ONTHYECKH HEOJHOPOLHYIO CPeny,
nanpuMep MatoBoe creknao E. Ha nepsbifi B3rasin Kaxkercs, 4TO
B JIpOLIeIIeM Yepe3 MaTOBOE CTEKJIO H3JAyueHnn HHpOpMauHs 06
o6bekTe 6e3BO3BpPaTHO noTepsida. Bo BCAKOM ciyuae npH BH-
3yaibHOM HAGJIOJICHHH BMECTO OGDBEKTOB BH/EH PAaBHOMEpHBINH
¢ou. IInst toro 4roGbl CHOBA BOCCTAHOBUTL M300paXKeHue, pac-
CesiHHOE MATOBBIM CTEKJIOM, H3JYyYeHHEe PETHCTPHPYETCH Ha [OJIo-
rpamme H ¢ noMolbio pedepeHTHOro jyua R. OKCNOHUPOBAHHAS
TakuM 06pa3oM u MPOSIBICHHAs TOJOTPaMMa YCTaHABJIMBAETCSH
OTHOCHTENbHO MAaTOBOrO CTeKJla B NpeXHee MOM0KEeHHEe, H Ha Hee
HalpaBJseTcs uaaydeHue R’, CONMpsIKEHHOE N0 OTHOMIEHHIO K H3-
Jyuenmio R, majasuieMy Ha TroJorpamMmy npu ee 3anucu. Xojn
Jydell yepe3 rojorpaMmy o06pallaercs, BOCCTAHOBJIEHHOE H3JTY-
YyeHHE HAET Yepe3 HeoAHOPOAHYI0 CPeAy CTPOro mno o6paTHOMY
HalpaBJeHHIo 0 npuodperaer (a3oBble Habern 06paTHOrO 3HaKa.
B pesysbraTe BHECEHHbIE MATOBBHIM CTEKJIOM HCKaXXEHHS KOM-
MeHCHPYIOTCS, H Ha BHIXOJE BO3HHKAIOT H300pakeHuss O06BEKTOB
O] H 02.

[lepefiieM K NpHIOKEHHSIM TOJOrpauu B AHAJIOTOBOH H
JMCKPeTHOH cueTHOH TexHuke. IlpuHununnanbnbie OCHOBHL HCIOJb-
30BaHus rosorpadud B 3T0H 06jacTi BecbMa ray60KM M, 110-BH-
JIIMOMY, 3aKJIOYAIOTCs B TOM, UTO ONepanun oToOpaKeHHH H IIO-
3HaHU$l B H3BECTHON CTENeHH PpOACTBCHHBI Apyr Apyry. ['ouo-
rpadusi —Han60mee O6bEKTHBHBIA ¥ COBEPIICHHBIA K3 H3BECTHHIX
HaM cnoco60B oTOGpaKeHUs BHEIIHEr0 MHpA, M OHA, KaK 3TO H
CJIe/I0BAA0 OMHUAATh, OTKPbLAA PSJ YAUBHTCIBHBIX BO3MOKHOCTEH
B 006J1aCTH OCYUIECTBJCHHS Pa3HOOOPAa3HBIX JOIHYECKHX oOlepa-
uui. Bepmmnuo#l pa3BuTus rosorpaduu B 3TOM HanpaBJeHHH SIB-
JsieTCs  u3BecTHasy paboTa  aMEpHKaHCKOTO  HCCJAeA0BaTeds
P. U. Ban-Xupaeda, BbIABHHYBIIEr0 TI'HIOTE3y O TOM, 4YTO MpO-
1ecChl, NpOTeKallne B YEJOBCYCCKOM MO3Ie, AHAJOTHYHBI ITIPO-
neccaM, NMpoOHCXOASIILHM B TpexMepHO#t rosorpamMme (34). OnHako
Mbl He Oy/leM KacaTbCs 37echb CTOJb CJI0XKHOH 06JacTd, a ocra-
HOBHMCSI Ha NPHMEHEHHAX roaorpaduu B yCTPOHCTBAX pacro3Ha-
Banust 06pa3or, a TaKXKe B YCTPOHCTBAX MaMSITH CYCTHBIX MalIuH.

Merox ono3naBaHust 006pa30B, OCHOBAHHBIH Ha MCIOIb30BA-
HHH COTJIACOBANHOTO TOJOrpaduueckoro ¢GuabTpa, GblI Ipeio-
Ken B pabore (35). [IpuHnunnanbHast cxeMa 3TOr0 MeTOja NpH-
Befeda Ha puc. 43. Tlpouecc noayuvenuss QuabTpa CBOAMTCS
K TOMY, 4T0 Ha roaorpaMme H ¢ noMouibio pedepeHTHOro HCToU-
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Puc. 42. Cxema xoMIeHCauMu HCKaXKeHH{ H306pa)KeHMS, BHOCHMBIX OMTHle-
CKM HEOJHOPOJAHHMH CpeldMH METOAOM OOpaumeHHs X0oja ayuefl ¢ MOMOLILBIO
rosorpaMmsl. Msnyuenuwe ofbextos cuensr O u Op NpOXOAHT uepes ONTH-
YECKH HEOJAHOPOJHYIO CpPeRy — MATOBOE CTeKnO E-— i perHcTpupyercss Ha ro-
norpamme ¢ momompio pedepenrnoro ayua R. [lpu BoccTaHOBaeHHH HA ro-
JOrpAMMY HANpaBisercs ayd R’, CONpSKeHHHH N0 OTHOWeEHMIO K Jyuy,
HCNIOJ/Ib30BAHHOMY INpu 3anucn. XOX Jyuefl yepes rosorpamMmy U HEOAHOPOA-
HYI0 Cpely ofpamaercs, M 3a MATOBHIM CTEKJOM BO3HHKAET HEHCKAKEHHOC
1306 paXKeHHe NCXOMHHX 0GBLEKTOB




nnka S peructpupylor uso6paxenue obnekra O, KoTOpuIi
B najbHeflleM HeoOXOAMMO ONO3HATb CPEAN APYrux INpeaMeroB.
(B nanHOM cilyuae B KauyecTBE TAKOro O0BEKTa BEIOpaH Tpail-
cnapaHt ¢ u3o6pakenueM OYKBBI %, IPOCBEUHBAEMBIH H3JYUC-
‘pueM L). Onepauusi pacrno3naBaHus CBOLHTCH K TOMY, 4TO 3KC-
NOHUPOBAHHYIO M dIPOSIBJCHHYIO TOJIOrpamMMy-(GuabTp BOCCTAINAD-
JRBAlOT M3Jy4EHHEM TMPeIbsBISEMBIX K OIIO3HaBAUHIO 00BEKTOR.
Ecau mpefesbHO YIPOCTHTb PacCyXAEHHS, TO MOXKHO CUHTATD,
4TO B CJyyae, KOrjla Ha TOJOrpaMMy MaJacT H3JIYUSHHC HUMeIo
TOro 06'beKTa, KOTOPEIl na Helt 3amucad (T. e. B LAHIOM CJyuac
Haayuende GyKBH %), TO B CHJIY OOpPaTUMOCTH TOJOrpamMma BoC-
CTaHOBHT H306paKeHue pedepeHTiioro TOYeUHOro HCTOUHHKA S.
Ecay romorpaMMa BOCCTaHaBJMBAETCS H3JAYYEHHEM KaKoro-an0o
Apyroro o6beKTa, TO H300pameHde TOUKH He Bo3nukaer. Takim
06pa3oM, TIOSBJEHHE TOYKM B T0Je 3PEHHS CHCHAMH3UPYeT
0 (hakTe HosBJEHUST WHTepecylollero nac ofwekra. Crepyer TyT
®e YTOYHHTb, 4YTO, KaK yMXKe OTmeuasoch panee (puc. 38), npy-
MepHasi ToJorpamMMma TOJHOH O0OpaTHMOCTBIO B YKAaRalIoNM
CMBIC/IE HEe ofJalaer u BMECTO TOUKH S Ipit paclno3HaBauuy I10-
SBJASIETCS. HEKO€ PasMBITOE ISITHO, paclpefieeHie HHTeHnCHBHOCTH
B KOTOPOM OIIMChIBaeTcsl Tak Ha3biBaeMoM (yHKIHeH aBToKoppe-
asiumu obbexkra. (Ha pucynke rpaduk pacnpeiesenys HHTEHCHB-
HOCTH B TAaKOM IISiTHE M300paKe€H B BUJE 3aUITPUXOBAHHOH KpH-
Bof).

TIpunuunuanpHasi cxema ycTpoHcTBa roJorpaduyeckod mna-
MSTH 3JeKTPOHHO-BBIUMCAUTEIBHON MallMHbl H300paxkena Ha
puc. 44 [36]. Tlpu 3anvcu nupopManun Ha poronmactyrky F Bre-
uaTHIBAGTCHA CHCTEMa MaJjhx roxorpamm Hy, H,, ..., H,, Ha Kax-
Iofl W3 KOTOPBIX 3aperucTpHpoBaHa OJAHa CTpPaHULA NaMsTI,
HMudpopmanust na xkaxnof cTpaHuie KOAUPYETCs B BHAE H300pa-
JKEHIIf, XaPaKTepU3YIONIerocs onpeeqeHHBIM paclpeleNeHHeM HH-
TeHCHBHOCTH B Hexkotopoil miockoctn O. TIprumepnsft Bua rakoro
pacnpejesienusi NMpeACTaBJIeH B BepXHe# NMpaBoil 4acTH PHCYHKA.

Wspneuenne uHpoOpMannn H3 NAMSATH OCYUIECTBJASCTCS cJe-
AyiomimM o6pasom. [To KOMaHae cYeTHOrO YCTpOHCTBA Jyy Kore-
PEHTHOro M3ayueHdst L ¢ moMomblo OTKJAOHSIOIero ycrpoficTsa DD
HalpaBJsieTcss Ha oOmnpeje]eHHYl0 rojorpammy f,, Ha KoTopo#
3amMcaHa CTpaHuna HHQopManyy, HEoGX0InMast AJst DeICHHS
naudoft 3ajaun. [ojorpamMma RoccramaB/auBaeT H3o0paxeme
3TOl cTpanuubl B mIockoctn O, 3ateM pacrpelesneHne HIITeHCHB-
HOCTH B 3TOM H300paKeHHH CuMThiBaeTcA MaTpumell Qoronpue-
HAKOB ¥ MOJaeTcs Ha BXon cyernoro ycrpofictBa C. B cavuae,
ecad Heo6XOAMMO BCIOMHHTE JAPVIYIO CTPaHUNy HHGPOPMAIHH,
YIOJl OTKJIOHEHHUS! JIy4a U3MEHSeTCS H COOTBETCTBEHHO BOCCTAHAB-
JAMBaeTCs Apyrasi roJorpaMma. YCMAOBHS 3allUCH TOJNOIPAMM Bhi-

110

Pnc. 43. IMpunpunnanbHas cxeMma OMO3HABAHUS 00pazoB ¢ MOMOUIbIO COIIA-
CoBanHoro roJorpaguyeckoro QHapTpa. Ha srame nonyuenHs ¢uantpa na

. romorpaMme H C MOMOWbI0  Pe)ePeHTHOro HCTOYHHKA S perHCTpHpYETCs

06bekT O, XKOTOPHA B panbHefweM HeOGXOZHMO ONO3HATL CPeLH JPYTUX
MpesMeToB (B JAHHOM CJyuae TPAHCHAPEHT C H3oOpameHueM OYKBH x).
Ha srane pacnosnaBamnst SKcIOHHpOBAaHHAS u TpOSIBICHHAS TIOJOrPAMMA-
(GUABTP BOCCTAHABJIMBACTCS M3IYUCHHEM ONMO3HABAEMBIX 00BeKTOB. B ciyuae
KOTZa Ha roJiorpaMMy mnajaer HsJgydeHHe 3aNHCAHHOrO HA Helt 006bekTa, OHa
BOCCTAHABAKBAECT u300paxeHHe TOUKH S, HECKOJbKO PasMbiToe IMPOLECCAMIl
HHTEPMOAYJISIUHE HA CTPYKTYPE IOJIOTPaMMb



GupaloTcsl TakuM 06pasoM, uTOOGbl BOCCTAlOBAEHHBIC n3o6paxe-
HHSI CTpAHHUL TOYHO NPOENUPOBANHMCH Ha OJNHY ¥ Ty KE MAaTpuuy
(hoTONPHEMHUKOB,

OcHoBHbIe 0COBEHHOCTH rosiorpahHyeckod naMsaTH — OTHOCH-
TeJbHO GOJbHION 06bEM XPaHHMOH HHGOpDMauW¥ NpPH BCCbMA
orpalHYeHHBIX BO3MOXHOCTSIX ee mepesanucu. CoBpeMeHHbe
CYeTHBIe MalldHB 10 CAMOM CBOeH CTPYKType HEAOCTATOYHO XO-
DOIIO NPHCHOCOGIEHL! K HCIONb30OBAHMIO MAMATH C TAKHMH CBOIi-
crBaMu. BO3MOXKHO, uro B ByaymeM yaacrcs cosaath IBM, BH-
IOMHAIONYI0 MHOTHE MaTeMaTHYeCKHe OnepamiH 3a CueT H3BJe-
yeHHs uX pesyabTaTa u3 cpoeft namsrd. Jas rakoii 9BM
norpeGyerca naMsTh ¢ HeoObiuaitno GoabiinM o6beMoM. B sToil
CBSI3U MPEACTABJIAET WHTEPEC pasBuTHe Tosorpaduu € 3aNHChIO
B TpPeXMepHbIX Cpejax, KoTopasi O6emlaer CyHIeCTBEHUBH npo-
rpecc B HanpaBleHWH YBENHYEHMs KOJNHUECTBA 3aNHCHIBAEMOH
nHdopmanuu (34).

CyniecTBeHHasi 10451 OPAKTHYECKHX NPUJIONKEHHH rosorpagui
majaer Ha TaKk HasbiBAEMYyl0 HEONTHYECKYl0 T[OJorpaguio.
B 0CHOBHOM 3TO OTHOCHTCS K PajdoroJorpaduu u akKyCTHYECKOH
ronorpaduu. lonorpadus B peHTreHOBCKOH HHQpakpacHod M
yabTpaduoneroBoil 061acTAX CHEKTPA, a TAKKE HA 3JICKTPOHHBIX
BOJTHAX Pa3BHTA 3HAYUTENbHO cjabee.

OauuM N3 y1auHBIX DPHMEPOB IIPUJIOKEHHI HEONTHUECKOH TO-
aAorpadud MOMKHO CUMTATh TojorpaMuyeckuit MeToJ| u3MepeHHs
AMILIMTYIHO-pA30BOTO pacipe/esenus N0Js B PACKpHBe aHTElbl
B CBY puanasone crnekrpa (37). 3anaua 3akjaovaercd B JaHHOM
cayuae B caenylonieM. Jas npsMoro u3Mepewus AnarpaMMb Ha-
IpABJIEHHOCTH GOJBIINX AHTEHH BOJHOBOE IOJIE aHTEHHbI HEOOXO-
JMMO CKAaHHPOBATb HZ OueHb GOJbIIOM YJajeHHd W 10 BecbMa
GoNBHION mIOMIAAH, 3HAUMTEIBHO NPOILe M3MEPHTh paclpejene-
HHe aMIAuTYA u (a3 B paCKpBIBE aHTEHHLI M 3aTeM [0 3THM
NaHHBHM BLIYUCJHThL -3HayeHue NOJst B JdadbHell 30He. [lpumenss
MeTOAbl roJorpaduu, MOXKHO eme 6oJiee yUPOCTHTH 3ajauy.
B aroM ciaywae B ONTHYECKOM JHalla3OHe CIEKTPa CTPOUTCH
vMenbiteHHas Mmojeab moass CBU, cospaBaeMoro aHTeHHOH, H
H3MEepeHHs! MHIAKATPHCH HAIpPaBJICHHOCTH NPOBOAATCA Ha ITOH
MOJIeJIH.

O6was cxeMa NOJYY4eHHS TOJOrpaMMBl NOJST B PacKkpLise
aHTeHHH mpuBelena Ha puc. 45. Daexrpomarnurhbe Kosebatius,
3ajlaBaembie reuepatopoM (7, HCIIYCKAlOTCA B NIPOCTPAHCTBO W3-
Ayuatesem S W saTeM npeoOpasyloTcsi aHTeHHoft A B Hampabieil-
woit nywox (Boauer Wi, W,). IMose CBY B6iu3u packpbiBa ali-
TEHHBI CKAHHPYETCsl NPHEeMHHKOM R 110 HEKOTODO# TpaekTopuu Z,
il 3apErHCTPHPOBAHHBIC NPHEMHUKOM CHTHAJB [OAAI0TCA B CMe-
curenb M. B sror ke cMecuTenb IO JAPYyroMy KaHamly IOCTYmHalor
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Puec. 44. Ipunupnuansuas cxema YCTPOHCTBA NaMATH 3/EKTPOHHO-BHIYHC/IH-

TeNbHOH Maurunel. [To komauge cuersoro yerpoiicrsa JIYY KOTEpEHTHOIO H3JIy-

uendst L Hanpasnsercss Ha rosorpammy H,, na KOTODOH 3amucaHa HCKOMas

cTpaunua HadopmaumH. HMsobpaxenne 3710l CTpPaHHIbl BOCCTAHAB/NHBACTCS

B mnockoctd O, CuHTBIBaeTcss MaTpHuel ¢doTonpreMHHKOB M nNogaercs Ha
BXOJ CYeTHOro ycrpoiicrea C



xoneGauua reweparopa G, KOTOpble B NaHHOM c/lydae HCIOJb-
3yl0TCA B KauecTBe OINOPbl NpPH CPpaBHEHHH (a3 CHrHANA DpHeM-
nuka R, T. e. urpaioT poab pedepertroro myuka. CurHalt, BO3HH-
KaloLluii B pesy/bTaTe HHTep(epeHI(d CHTHAJNOB MpHEMHHKA R
u redeparopa G, IeTekTHpYeTcs u HCHOJMb3YeTCs AN MOLYNAUHH
SPKOCTH Y3KOTO Iyuka cBeTa P, CKaHHPYIOUIEro (HOTOIMNACTHHKY
CHHXDOHHO ¢ JBHXKeHHeM TNpHeMHuKa R, ckanupyouwero none
B packpblBe aHTeHHbl. TakuM 006pa3oM, 3anucplBaeTcA rojo-
rpaMMa noas aHTeHHbl. Eciu HampaBuTh Ha MOJYYEHHYIO TaKHM
Croco6OM FOMOTPaMMY MyHOK KOrepeHTHOTO cBera [, To OHa BOC-
CTAHOBHT MOJeNb N0AA B packpbiBe A, a Takxe MOIeNb MONd,
C031aBAEMOr0 AHTEHHOM B npocrpaHctse (Bonunl W, n Wj).
Cobupas M3JyueHHe 3TOFO [0JA ¢ [OMOUIBIO JIMH3DI L, moxHo
nonyuuth B €€ (poKyce MOJeNb pacrpefesieHus HHTEHCHBHOCTH
oMl aHTEHHBI B JanbHel 30He.

B 3ak/iOueHse OCTAHOBMMCS Ha [pHMEHeHHH TOJOrpauu
B u300pa3uTe]bHOH TexHuKe. Brepsble MBICAL O BO3MOXHOCTH
HCIONb30BaHHA FOJOTPAMMHOTO MeToja JNA Co3jaHus H3006pasu-
TeNLHOH TeXHHKH, BOCIPOM3BOAAILEH INOJHYIO HJMO3MIO IeHCTBH-
TeNbHOCTH H306pa)eMblx 06beKToB, Gbl1a BbickasaHa B pabore
(15). TepBaa ronorpaMMa ecTeCTBEHHOTO 0GbeKTa (IaXMaTHBIX
durypok) Opina mnonysesa . Jlefitom u IO. YnaTHuekcoM
B 1964 r. (14). PasBurue ronorpaduueckoit u3o6pasuTenbHOM
TeXHHKH NOLLAO ¢ TeX I0P 10 ABYM OCHOBHBbIM HallpaBJeHHAM —
[0 JMUHMHM CO3JaHusl TAK HA3blBaeMbiX BHIOBBIX TOJOPPaMM H IO
IMyTH Pa3BHUTHA MeToda, H3BECTHOTO [0] Ha3BaHHEM KOMIO3H-
nuOHHaA ronorpadus.

[Tox TepMHHOM <«BHIOBble NOJOrPAMMBL> OGBIYHO IIOHHMAIOT
TONIOrpaMMbl €CTECTBEHHBIX 00'beKTOB, MpejHa3HayeHHble 11 10~
Kasa Ha BbICTaBKaX, B My3efX, a TakKXKe XYHOXeCTBeHHble ToJo-
rpaMMbl — KOIIHK NPOH3BENeHHH UCKYCCTB, CayXKamue A1A yKpa-
IIeHHs HHTEpPbEPOB OGUIeCTBEHHLIX 3/@HHA ¥ YaCTHBIX KBapTHD.
Kpome Toro, Kk BuAOBOH roJorpaduu MOXKHO OTHECTH TaKxke
IOPTPETHYIO roJorpaduio.

IIpuHUHNIHAABHO B TeXHHKe MOJNyYeHHs BHAOBBIX TOJNOrpaMM
Mallo 9TO H3MeHHaoch 3a nocnenuue romsi: B CHIA, Aurauu u
dpaHuun TakKHe roJorpaMMbl B OCHOBHOM I[IO/y4alOT IO MeTONy
ronorpadui C 3alucblo B JABYMepHbIX cpelaX. PeKOHCTpyKuus
B 9TOM cJlydae, KaK [PABHJIO, OCYUIECTBASETCA € TIOMONIBIO MOHO-
XpOMATH4eCKOT0 H3JyueHHs PTYyTHBIX Jami. B Coserckom Corwose
BHAOBbIE TOJIOFPAMMBI I[OJy4alOT [JaBHBIM 06pa3oM 10 MeTOly
3amicH B TpPeXMepHHX cpelax. Taxue ronorpaMMbl MOXHO pe-
KOHCTPYHPOBATb € MOMOMILIO OCBLIYHBIX J1aM[l HAKaJHBAHHA, 4TQ
BecbMa yZOOHO Ha NpakTHKe,
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Puc. 45. Cxema percTpaunn romorpammsl pacnpexenennst noas CBU nmama-
30Ha B packpeiBe aHTeHHH A. Temepatop G samaer KomeGaHHS, KOTOpHIE
HCIYCKAeT B NPOCTPAHCTBO Hafdyuartedhb S wuepes aurenny A. [Tose BGaH3M
PacKphiBa auTeHHb CKAHHPYeTCs NpHeMHMKOM R 1o HEKOTOpof TPaeKTOpHH Z.
B cmecarens M nogaiorcs curaanm mpremumka R u pedepenTHBA cHraan re-
HepaTopa G. PesyibraT uHTep(EpeHIHH 5THX CHrHANOB MOJYJHDYET CBETO-
BOA nyYok P, cKawupywomui dotonnactunky F CHHXPOHHO C JBHXKeHHeM
npuemiuka R. TIpH PeKOHCTPYKUHH NOJYYEHHON TaKUM O6PAasOM FOJOTPAMMBL
MYUKOM KOTePEeHTHOro CBeTa [ BOCCTAHABJIHBAGTCS ONTHUECKAS MOJE]b IIOJS
AHTEHHBI KaK B pacKphise A, TaK H B IPOCTpauCTBe (BOJHH W{ H WQI). B ¢o-
KaJIbHOH IIOCKOCTH JIAH3HL L NOJYYAIOT ONTHYECKYIO MOLEMh DACHpEeeHHS
nons CBY B pambnei sone



CoBei)meHCTBoaaHue BHIOBofi rosorpaduu B Hacwﬂu;ze;
BpeMs HJeT B OCHOBHOM IO JHHHH YJYdLICHHSA naaeipoa‘neqﬁ%_
maTepuaiioB. B pesynbraTte 3Toil He OUeHb 3aMETHOH noagciomr
noft paGoThl pa3Mepbl BHIOBHIX [0JIOrpaMM BO3pPOC/H 0 H choTL”
KHX METpPOB H CaMHM OHH MMEIOT BHJ BecbMa 3¢ deKTHRIX Oven
uex KaptuH. [loBceMecTHo mpoOBOAATCA Bb!CT%]%KPé )
roJIOTpaMM H OPraHU3YIOTCS My3eH s MX nokasa (38, .

Perucrpanuio BHAOBBIX TrojOrpaMM OCYIECTBJIAIOT gﬁbIQHO
C TIOMOMIbIO T'a30BLIX J1a3epOB HenpepHBHOrO HEHCTBHI. STONE
clygae cheMKa BO3MOXKHA TOJBKO MPH YC/IOBHH HCKJIOUEHHs 1\}4{2
nefinmx nepeMemieHHfi 06bEKTa OTHOCHTENLHO (bomnnacrgﬂ -
Jlnst Toro 4ToGHl BHIMOMHUTD 3TO yc/I0BUE, OOBEKT H BCIO ronorpa-
(HYECKYI0 YCTAHOBKY MOHTHPYIOT Ha MaCCHBHOH aMopmsngo_
pamuofl naute. B KauyecTBe 0o6bexToB HpH 3TOM OOBIYHO BHOH
paIOT XKECTKHE H3/le/IHs B3 MeTajna, KepaMuKy H T. IL.

Onna u3 OCHOBHBIX MEPCMEKTHB BHAOBOMA rojorpaduu — mepe-
X0l Ha CBEMKy C MOMOILBIO HMIMYJbCHBIX Ja3epoB. I/Icnonbﬁsyz
TaKyl0 TEXHHKY, MOXHO DPEIrHCTpHPOBaTh NPAKTHYECKH JIO E‘)I-
OOBEKTEl, OTKA3aBIUHCh OT KaKuX-Au0O MJIHT, MOCKOMbKY 33 KO
pOTKOe BpeMsi BCTIBILIKA Jia3epa NpaKTHYECKH mo6oit 06beKT HGE
ycreBaeT NMEpeMeCTHTHCA Ha CKOJMBbKO-HHOYAb 3aMEeTHYIO Bem»;_
guy. OcobeHHO HHTEpPECHA C TOUKH 3peHHH n‘pam-l»um6 OTKpH!
BAIOWANCA TIPH STOM BOBMOKHOCTL PETHCTpaLuH 06’beMHbDf
rosiorpaduyeckdx nopTperos. Ileppuit Tako#t mOPTpeT bIJ',('ITOe
ayuen B 1968 r. JI. P.3uGeprom (40). Mapecrinl u aHaqoruuHul
oteyecTeHnbie paGoTel (41). Hanbueiimero pasBHTHA Tex‘HvHKa
perscTpanuu rojorpa@UyecKuxX nopTPeToB M0Ka YTO HE MoMyyH/ia
OTYaCTH H3-3a HecOBEepUIEHCTBA AMMYJbCHBIX /a3€poB, OTHACTH
H3-32 yXYAIIEeHHs: CBOHCTB (oroMaTepuasoB B YCJOBHAX 3a-
CBETKH HMIYJbCHBIM H3JYy4eHHEM.

B nocaeaunee spems 3 CHIA pocrarouno 10MpoKoe Pacmpo-
CTpaHeHde NOJYYHJIU TAK HasbiBaeMble pajyXKHble ronorpaMMblc;
KOTOpHIE XOTs H 3allHChIBAIOTCS MO JIBYMEpHOH CXeMe, ‘OlIHaKM
JOMYCKAIOT PEKOUCTPYKIHH HCTOYHHKOM CO CIUIOLIHBIM cnemp;)G
(42). Tpunnun NefCTBHS TAKOM rOJIOTPaMMEl NOSCHSETCA PUC. 30
TMepeneuateiBast U3oGpaxenne ¢ OJHOH TOJOrpaMMBI Ha npyry;g
yepea y3Kyl0 TOPH3OHTAMbHYIO Ileb, MOXHO TOJAYYHTb TaKy _
ronorpaMmMy [, KOTOpasi NpH PeKOHCTPYKUUH H3JyueHHeM Ka
KOH-TO OJHON AJHHBI BOJHB, HamnpuMep, KPaCHbIM H3JVyeHHEM
resMil-HeOHOBOrO J1a3epa, U3 Beex Jyyedt, HOpMEpYOUIHX H300pa-
Kenne ob6nexra O, BOCCTaHOBUT TOJNBKO Te, KTOpbie IIPOXOAAT
yepes yaKyl0 TOpH3OHTaNbHYIO mnojocky f1. Ecau Takyio mno(;
rpaMMy BOCCTAHOBHTb H3JIyyeHHeM CO CIJIOLIHBIM CHEKTpOM, T
KpacHas COCTaBJsiouias 3TOr0 H3JAYYeHHsi BOCCTAHOBHT letm',
o6pasylolue n3obpaxenne obvekra O W NPOXQAAIHE uepe3 ro
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Puc. 46. Hpunwin pefictBug «panyHoil rosorpamMme». [lpa BoccraHoBjeHHH
H3JYYEHHEM CO CIUIOWIHBIM CHEKTOM KPACHad COCTABJAIOWAA 3TOro H3Jyde-
HUA BOCCTAHABJMBACT JY4H, KOoTOphie, dopmupys HsoOpaxeHue o6wexkta O,
IPOXOAAT Yepe3 Y3KYI0 rOPH3OHTAJbHYIO MNOAOCKY f, 3eJeHasd COCTABJSION[As
BOCCTAHABAUBAET JIY4H, KOTOPble NPOXOAAT Yepe3 MNOJNOCKY fp, CHUSH — JIYuH, °
Npoxoasuiue uepes Inosocky f3. Habaonateab, HaxoAfmulcad B NOMOKEHHSX
hy, hg, hs, BHAIHT KpacCHoe, 3e/ieHOe H CHHee H300paiKeHHS OGBLEKTa COOTBET-
creenno. B mosoxennn hy RaGmofaTe b BHAHT BEPXHIOW Y44CTh 06BEKTa yepes
MOJIOCKY ¢3 OKPAlEHHOH B CHHHH LBeT, T. €. BEPXHAA YAaCTb OOBEKTA KaXKerTcs
eMy CUHEH, CPeiHIolo — Yepes NOJOCKY fy (5Ta uacTb 06bexTa KameTes asese-
HOH), HHXHIO Yepe3 MONOCKY f; — T. €. OHA KAamKeTCst KpacHo#i



pH3OHTaMBHYIO TOAOCKY 1. 3eneHasi cocTaBasiomias CnekTpa Of-
KJIOHHTCS TOMOTPAMMOf Ha MeHbIUHE yroj u o0Opasyer JyuH,
dopMupyomue HoGpaxenue TOro Xe o6beKTa H MpOXOAsAUeE
yepes MOJOCKY ly, CMENeHHYI0 BBEPX OTHOCHTEABHO MOJOCKH t,
CUHSIS COCTABJSIONLAs BOCCTaHOBUT H306paxkenne OObeKTa B J1y-
yax, MPOXOMSNIUX Yepe3 MoAOCKy fs. B pesyabrare HabJ0aTEND
hy, T1a3a KOTOPOr0 COBMEIIEHBl C MOJOCKOH f;, YBUAHT KpacHOe
nzobpaxenue OGbEKTa, MPH IIEpPeMEIeHHH B IOJOXKeHue hg —
3eJIeH0€e U MepeMeleHun B IojaoXenue f; — cuHee. Ecau, onnako,
nabaonateab h, HAXOIUTCS JMalleKo OT H3oOpaXeHuil MOJNOCOK
ti, ts, {3, TO OH BHAMT BEDXHIOI YacThb 00bexTa O yepes «cHHIOI
IOJIOCKY», CPEIHIOI — Yepe3 3eNeHYI0 W HHUMKHHIO — yepes Kpac:
nyio. OGBbEeKT pu 3TOM OKa3blBAETCsl OKPaIleHHBIM BO BCE BT
panyDu. oy

HaunGonee cyulecTBeHHBIR HEIOCTATOK OOBIMHOR BHIOBOH rO-
Jorpaduin 3aKaAOYaeTcss B TOM, 4TO OOBEKT IpH CbHeMKe J0JXKeH
ocBemiatbcs H3ayueHueM Jasepa. [Ipu 3TOM yca0BuH OKa3Hl-
BaeTcs BO3MOXKHBIM 3allHCATh TOJOPPAMMY CKYJBHOTYpH, TOp-
TpeTa uAM [JaXe CUeHbl B HeGOJMBbIUOM I[IOMEI@HHH, OJHAKO
BO3MOXHOCTDb 34NHCH HATyPHBIX CIeH TAKHX, K4K 3XaHusi, JaHl-
wadTH, OpH 3TOM MONHOCTBIO HCKAOYeHd. B 1967 r. amepukan-
ckuit neeaeposateas P. B. [Toab npemsioxui Tak HasHBaeMbli
MeTOJI KOMIIO3HIHOHHBIX roJorpaMM (43), cogeramomuil rojorpa-
duio u Meron uurerpaabuoii Gororpaduu Jlunnmana (44).
Hcnonb3yst Takofl MeTOJ, MOXHO HOJYYUTh FOJAOrPaMMBI, BOCIPO-
u3BOAsIIMe OfbeMHble H300paXKeHus [peJMeTOB, OCBEIIEHHBIX
€CTECTBEHHBIM CBETOM.

CymrHocTb MeT0Ja KOMIIO3HIIHOHHBIX DOJIOTPAMM [OSICHACTCSH
puc. 47 n 48. Ha stame cbeMku cueHa penucTpupyercs MeroJaMH
o6blunOfi  otorpadum co Muorux Toyexk 3penus: dHy, dH,,
dH;, ... (puc. 47,a). B pesyabTaTe moayyaloT MHOXecTBO (OTO-
rpaduit — pakypcos uzoGpaxaemoil cuensl fi, fo, f3, ..., Ha KOTO-
pLIX CIeHa 3aperHCcTpHPOBAHA C pa3JHUHBIX CTOPOH. B uacrHocTy,
B Cayuae, H306paKeHHOM Ha pucyHke, Ha ¢ororpacduu f; Mat-
pelika 3akpbiBaeT Meray, Ha ¢otorpaduu [; KOHer MeTabl mo-
SIBJISIOTCST HAJ TONOBOR MaTpEeLIKH.

Ha srame cuiTesa KOMOO3HIHOHHOH TOJOTpaMMBl ¢ororpa-
(huu — pakypcht u306paXKaeMoOi CICHBI BIeuaTHBalOTCS Ha (oro-
nnactuiky F B Buge ronorpamm dH,, dH,, dHj;, ..., ¢ moMonbio
pedepeuntsoro ayua R (puc. 47,0). [Ipu 3TOM B3anMHoe noJjoxe-
une yuactkos dH,, dH,, dH; ..., Ha KOTOpHe BHeyaTHBAITCA
roJIorpaMMbl, BHIGHpAaeTcs Tak, 4TOOB OHO TOYHO COBHANAN0 CO
B3AUMHBIM MOJIOXKEHHEM TOUYeK, M3 KOTOPBIX PErucTpuUpoBaHCh
COOTBETCTBYIOUIHE paKypCh H3006pa)KaeMoil CIleHHl,
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Puc. 47. Cxembl persctpaiuu H CHHTE332 KOMIIO3HIMOHHOMH rOJIOTPAMMBL
Ha srame chemku cuena perucTpupyercss MeTOZaMH o6bUHOIL tdoTorpadun us3
MHOTHX TOUYeK 3penust dH;, dH, dH; (a). B pesynbrate monyuamoT MHOXe-
¢TBO (oTorpaduil — pakypcos naobpamkaemoii cuennt fy, fo, fs, HA KOTopHX 374
CLEHA 3aperHCTpHpOBaMa C pa3HbX ctopod. Ha 3rame cunrtesa KoMmo3uIHOH-
HOil rosorpammel (b) Gororpaduu — parypest H306paKaeMoll CleHbl Bneya-
ThiBalOTCA Ha (oronnacturky F B BHpe ronorpamm dH, dH, dH,. .. ¢ 1o-
Moublo  pedepentioro syya R. Ilpn 970M B3adMHOe NOMQKEHHE YYaCTKOB
dH,, dH,, dH,. .. Bu6upaerca TaK, 4To6H OHGC TOYHO COBNAAAT0 CO B3AHM-
HbIM NOJIOKEHHEM TOUEK, H3 KOTOPhIX PErHCTPHPOBAJNCh PAKYPCH ClEHbI
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i'Ipmiunn co3nadusi HAMO3MH HpefMera ¢ TNOMOLIBLIO KOMMO-
SHONMOHHON rojorpaMmel mnosichen puc. 48. losorpamma pekoH-
CTpyHpYeTCs Jy4oM R’, COBNA/AOUM [0 HanpaBleHnio ¢ pede-
PEHTHHIM JY4OM, HCHOAb30BaBlIMMCH npu cbeMke. Kamnent u3
y4acTKOB TOJOPPaMMBI BOCCTaHABIMBAET H300paxeHue 3aperi-
CTPUPOBAHHOrO Ha HeH pakypca mpeaMera, B 4aCTHOCTH Y4aCTOK
dH |, BoccranaBiuBaeT n3obpaxenue pakypca fi, yuacrox dH, —
nzoGpaxenue paxypca fa, H T. 1. [IoCKOJbKY HOJOKEHHe ydacT-
KOB TFOJIOTPAaMMBI C 3alHCAaHHBIMH Ha HHX PaKypCcaMu TOUYHO
COBIajlaeT C MOJOXKEHHEM TOYEK, H3 KOTOPHX 3TH paKypChl pPeru-
CTPHPOBAJIHCH, HaGJ/I01aTeNb, NEPEMEIlaoHiCs OTHOCHTEBHO
OBEPXHOCTH  KOMIO3HUMOHHON — TOJOTPAMMBI,  DErHCTPHpYeT
TaKyld CMEHY pDakypcOB, KOTOpas TOYHO COOTBETCTBYeT CMeHe
pPaKypcoB IpH HaGJIOJleHHH peanbHOTo npeinMera. B uyactHocTH,
B ciaydae, wu300paXKeHHOM Ha pHCYHKe, B NOJOXEHHUH H
HaGaonaTeqb BUIAUT H30OpaXKeHHe pakypca [3, BOCCTAHOBJIGHHOE
vaactkoM dHs; nepemernasch B TOUKy Hp, OH BHJMT yepe3 yua-
ctox dH, nzobpaxenne paxypca [, IT0 H3o0paxkeHue yxe He-
CKOJIbKO OTJHUYaeTcsl OT TOTro, KOTOpOe HabJI0/anoch U3 TOYKH
hy: Kak BHAHO M3 DHCYHKa, HAa Dakypce [, H3-3a TOJOBH Mar-
PElIKH HauyHHAET MOKa3biBaThCsi KoHen Metan. Ha pakypee [
MeTJa BbIABHTaercst eule Ooabile, [lpasuabHaa 3akoHoMepHast
CMeHa pakypCOB NPH H3MEHEHHH IOJOXEeHHS TOYKH Hal/Io/eHus
OTHOCHTEJIbHO KOMIIO3HIHOHHO! TrOJIOTpaMMbl cosfaeT y HalJ0-
jaTess BlieyaTJeHHe, 4TO OH OCMaTPHUBAET peaJbHHIA NHpeaMer.

Texnuuka cuHTE3d KOMIO3HUHOHHBIX TOJIOTpaMM BeCbMa
CJ0XKHA H Cco3laBaeMble UMH u300payKeHusl MOKa 4YTo HeJocTa-
TOYHO COBEPUIGHHE!, OJIHAKO HET COMHEeHHs, YTO HMEHHO 3TOT Me-
T0[ OTKpbIBaeT UIMPOKHE MepCHeKTHBH BHEApeHus roJorpadun
B H300pasuTeNbHYI0 TeXHHKy. B 4acTHOCTH, KOMIO3HLHOHHAS
rojorpactusi MoxXeT OBITH NO0JOXKEHa B OCHOBY CO3JaHHd To0JO-
rpaguyeckoro oO6beMHOro kHHeMaTorpada H TeJeBHAeHHdA, BOC-
IIPOHM3BOASIIUUX TOJHYI0 HJJIO3HI0 JeACTBHTENbHOCTH H300pa-
X aeMoOfi CIIEHBI.

HeobGxonumocTs perucrpanyu CueHp! IIpH  eCTEeCTBEHHOM
CBeTe — NaJIeKO He eJWHCTBeHHasi TPY/HOCTb, BOSHHKAMIaf NpH
co3flaHuu 0O0BEMHOrO KHHO H TeJeBHIeHHH, He MeHee BaxKHO
Ha#iTH CHOOCOOLI COKpalleHHsl H3OBITOYHOCTH roJorpaduueckoi
sanucu. CymHOCTh IpoGJeMbl H3OBITOUHOCTH 3aKJIOUaeTcs B cle-
aylouem, Kax yxe orMmedanoch paHee, naxe Ha OOBIUHOH BHJO-
BOH rosorpaMMe Npe/MeThl 3alUcCHIBAIOTCA (CO BCEMH MeJsbyail-
IWHMK TOJPOOHOCTAMH HX CTPYKTYPH, HampuMep, TAKAMH Kak
CTpPOEHHE TIOpP Ha KOXe yeJOoBeKa. JTO COoBepuIeHHO GecroJie3nast
st 3puTesa H oueHb OoJblias 0o o0beMy uHHpopManusa tpedyer
A7 CBOEIT 3aMCH CYLECTBEHHOro yBeJHyeHus paspemaroliied cio-
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Puc. 48. K npuHUuny CO3xaHis HAMIO3HH NMpEAMETa C MOMOMIbBIO KOMIIOSHIHOH-
Hoft romorpaMmbi. IIpn pexoHCTPYKUHH rosorpamMbl JydoM R’ Kakiaoifi H3 ee
yuactxos dH,, dH, dHs; BoccramaBanBaeT u3oGpaKenue 3aperHcTpHpoBaH-
noro na mnefi pakypca (fi, fo, f3 coorBerctBeHHO). ITOCKO/IBKY mOJOKEHHE
YY4CTKOB TOJOTPAMMBI € 3aNHCAHHEIMH Ha HUX DAKYPCAMH TOYHO COBHAjaer
C MOJOKEHHeM TOUEK, H3 KOTOPbX 3TH PAKYPCH DErHCTPHPOBAJIHCh, TO HAGI0-
Aateab h TPH NepPeMEleHHH OTHOCHTENLHO TNOBEPXHOCTH KOMMO3HLHOHHOH
rOJIOrpaMMbl PETHCTPHPYET CMEHY PaKypCoB, TOUHO COOTBETCTBYIOUIYIO CMeHe
PaKypcOB INpH MepeMelleHnH TOYKH 3PEHHS OTHOCHTEJbHO pEaNbHOrOo mpej-
mera. B pesynbrate y nalaionatens cosfaercs BheyamieHHe, ur0 OH OCMATPH-
BaCT peasbHBI npexmer




poBuoctu (dotoMatepuata, HA KOTOpOM PerdcipHpyetrcs QuAbM,
M, eClH peub uIeT O TeVIeBHJEHHH, COOTBETCTBEHHOTO pacllupe-
HUSl TOJIOCH YacTOT TeJeBH3HOHHOro Tpakra. CokpalleHHe H30HI-
fOYHOCTH ToJorpadUyeckoll 3amucH 0Ka3aJochb BEeChbMa CJOXKHOH
3afaueft, pellleHue KOTOPOH, MO-BHAHMOMY, CaeliyeT HCKaTb Ha
AYTH WCCAefOBaHUS 3aKOHOMEPHOCTER HCXOLHOM CHCTEMBI pakyp-
COB, PETHCTPHPYEMBIX Ha 3Tane CheMKH CUeHbl (45).

HecMorpss Ha BCiO CHIOXKHOCTL NpoGJeM, BO3HHKAIOUIUX TMpH
CO3JaHHH OOBEMHOrO KHHO H TEJIEBHACHHS, a TAaKXKe TEXHOJOIH-
yeckde TPYHHOCTH PETHCTPALH¥ BHAOBBIX IOJOTPAMM, yXe Cei-
Yac CTaHOBHTCA OUEBHAHEIM, YTO MBI CTOHM Ha NOpOre CO3NAHHUA
rosiorpaduueckoft ¥300pasHTENbHON TEXHHKH, BOCIMPOH3BOASIEH
MOJHYIO HJMIO3HIO [IeHCTBHTENBHOCTH H300parKaeMblX 0OBEKTOB.
[lupokoe BHexpeHue TAKOH TEXHHKH B XKH3Hb JTOJIKHO CYIIECT-
BEHHO H3MEeHHTh 00pa3 XHU3HH W HCHXOJIOTHIO TPAAYIIHX MOKOJe-
Hu#l © Oyler BECOMBIM BKJAJOM B Pa3BHTHE UYEJOBEUECKOH KYJb-
TypH. Ycmexu B 3ToR 00/1acTH, KaK, BOpOo4YeM, H BO BCeX OCTaJb-
HEIX TIPHJOKEHHSIX TOJOrpadu CYUIeCTBEHHO 3aBHCAT OT HOCTH-
JKeHHA B pAa3BUTHH TIVIABHOTO HHCTPYMEHTA COBPEMEHHOH
OIITHKH — ONTHYECKUX KBAHTOBHIX F€HEPaTOPOB.
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