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HPOCTPAHC'I'BEHHO-BPEMF.HH/\ﬂ FroOJmorrAdUd
HMNYJIbCHbIX CBETOBbBIX NOJIEW B BLICOKOCENMEKTUBHDBIX
POTOXPOMHDIX CPEJIAX

(Hpederaciua K. K, PeGaw )

B rpaamonnoi FOJOTPAGII 1 CBOTOTYBCTBHICABHOM Marepiaae Guken-
PYETCsl NpOCTpalCTBeHHAS 3aB1HCHMOCT], MOAR, PACCCANNOTO OT NpeAMeTa-
o0BekTa, Ipu cuntnipan HHGOPMAIINT ¢ roA0I pAMML HI0OpaKen e
OOBEKTA BOCCTaUaBANBACTCH ¢ YCJAOBHCM, uTO NPH 331HCH BO BpeMst 2KCIO
SHILHH B 0DBLEMC rOJOrpaMvin CyULeCTBOB N0 HEROTOpOC cTaunonapnee pac-
Npejledcune HITCHCHRIIOCTH no449. D710 TpeboBanie o0ycaoBIeHO CHOCOn-
HOCTLIO  (hOTOMYBCTBITCABIOI CPCABL - PCrHCTPHPOBATH  /Mlib  CyMMapHyI0
AO3Y CBCTOROrO 00ayuCHus, 1 KOTOPOIl HHPOPMANIS 0 BPCMEeHHbIX 3aBICH-
MOCTSIX OJIst yTepana (yepeen:),

B unie pador |14] HORAZANO, 410 Ha BLICOKOCCACKTHBIILIX (hoToxpom-
HBIX MaTeCpHAMax, T. e. B cpeiax, cnocotiby BANOMINATL  CHCKRTPAILILH]
COCTAB TMOMIGULCHIOIO CRCT, BOZMOMKIA 1 FOJAOrPag U BPCMCIILIX 3aBHCH-
MOCTEH 10451, DKCIHCPHMENTH, HPOBCACHITELC 1 34MODOAKCHHWX MATPIHULAX ¢
GOTOXHMINICCKH aKkTHRILIN || MPHMCCHBIMH MOACKYTAMIL, D@ ObIII 3aniCaln
W € BHICOROR sppertupnocroio  (~50%) poceTanonstens HHEOCCKYHNBIC
CBCTOBhIC CHTHAIBL, HOKAZBLIBAIOT 1EPCTICKTHRIOMT, OPHMCHEIIST 101000 1MX
MATEPHAOB,

B wactonueit padore passira FCOPHST TPOCTPANCTRCIIN-RPEMCHITON 1040-
rpaun na BHICOKOCCICKT I boToxpominx marepnasax kax Merona
(puKCHpoBal 06LeKTHON Clieiy NOCACAVIOULHM  BOCCTAHOBACHHEM H300-
PAKCHUS CUCHM BO Beell ce Bpemennioi sanncnvocri. B KauceTne nocaepnen
AONYCKACTCH 1e TOALKO ABIKCHHC 0OBCKTA 1an oro HACTEH, HO i BO3HIK-
HOBCHNE—HCUEINOBEHIE  CAMOCHCTSIILINCS HCTOUINKOR,  AMIAHTYIHAHN 1
AAKE NACTOTHAS MOLYANUMST HX HAAVICHHA 11 T, Ao Hpne wenoavzopannn
HEARGTEMNCPATYPULIX [TPHMCCHDIY CHCTEY ¢ HUOTHOPOAHBIM PACHPECTLIIICM
HavToT NePCXOAOBR 1 HOLAI0NIK ey OTONHMHICCKOMY B A0 lponagaa
B CLERTpe noraowenys [% 7], Mmakennaaniay aamieasnoct, JAHNCHIRACMBIX
CLUCH MOKET AOCTHINIL JICCATKOR NANOCCKYILL, 4 BPCMCILIOC PAas3penien e —
ACCHTROB (PUMTOCCRYILL. DTO BLITCKACT W3 OCHORNON naen merofda [2: n
KAALIOM  3ACNCHTC Cpeant  (DHECHPYCICS  B3anmMing i CHCKTP 0OOBEKTIOTO 1
OMOPHOrO HMUYJALCOB B AalNoll Touke; B Aadbuciiniey AT CHHTHIBAOIILCTO
HMIYAhCA KAALLIT 90eMenT iy auT CHCRTPAALILIN QUALTPOM, HopMIpYIo-
OLEM 13 CHUTLIBAIOUCTO HMIYALC ) Penianky OGLCeRTHOrO nvayanea, Baaum-
HBHE CHCKTP, WA <CICRTPAALIAY 1OA0! MIMMI | SAICHBACTCA TYTeM YU
TOARCHIS YACTH TOIMOIAIOHLITY HOTTPOR B npeacany HEOLNOPOAHOI LpHITL
(~10% ey ) noaocu noraomcn iy MEATPINLLE ¢ TOYHOCTLIO OANOPOAHON 1011
PHUILL (3310 4 em by (Geedononnoi) ang [*) noraomenns nenrpos, OG-
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PATUBIC IWANCUHA ITHX NP 1 ONPCACTSIOT BLILICHPHBEACHHbIE BPEMEI]-
HRIEe TPaHHLLL

Boceranopaeune odnextioro HMIYALCD H3 CUNTHIBAIOILETO MOZKHO HITEp-
IPCTHPOBATL Tak JKe, Kak 00Pa30BAHIC CHInAA 3aTyxanns cpoboaAN0il noas-
PUSALHI Ha 91eMCHTC CPebl ¢ NPHIOTOBICH M HPH 3alien cnemuadbubim
paclipeieienien nacror aunoaci. 3 rasoi BPEMCIIOI TPAKTOBKE OUEeRNAIIO,
HTO BPCMG (Pa30BGi peaascaini £y pesonanciory nepexosta MOJCKY A4 PHBIX
ANTOACT — 0OpaTHMS REJHTHII IHIPIHE AHOHIR — OrpaniyiBACT BO3MOM-
VIO CAITEALIOCTH BOCCTANOBACHIONO  IMIVLCA. Kpovie roro, ¢asonas
HAMSATL CPCABL O3BOSSCT NPI 3GL0CH PASHECTH OOBOKTHB H o OQOOPHBI
HMOYARCBHL GO BpeMcitn Ges norepy terepdhepenning MCZHCAY HHMH, 4TO, Kiak
MbL YBHANM 18 12AbHCHIICM, HMCCT Takyo e HMPAaKTHUCEKYIO HCHHOCTL, KaK
HCICAL3GRANGE HARIOHNOIC OHOPHOTO 1IYYKA B OOBIION rosorpadpun. Hs
BN MOHTOT TPAKTORIKH creay e TARAC, uro Nporece 3aiicy wu BOCCTAHOB-
ACHIS TOAOPPAMM 18 DACCMATPHBAC LI CPLiax ocrnoBat Ha (PU3HYCCKOM
ABACHHI, QlATOTHUHOM CTHMY. 11 POBAIIION v (poTOINIOMY X0 B OGLIUHKIX pezo-
HARCHBIX Cpeaax. B eosisn ¢ 3THM 1 [Y] ObLI0 BREACHO HA3BAIHe thoroxnmn-
HECKIL aKKYMYJAIPOBANIOIO CTHMYINPOBAULOTO ¢ROTOBOIG X0 (PACCI).

BO2MOKIOCTH CBOTOBOIO 9X0 BAANVHICCKON roaorpadiin OCHOBATEABLIO
NPOANAAHSHPOBARLL 18 povte paboT (¢M., nanp., [" "1). B[], » uactuocty,
HORAZAHO Laauiie Koppeasingil o Bpesennpy NPOPUAAX HMIYIRCOB CTH-
MYSHPOBANHONO 5X0 1 wawdukit, B reopernyeckoi padore [H¥], Bolwe e
BO BPCNMSI NOCTAUORKI HEPRLIX Hailiiny IRCICPUVMCHTOR, NOKAZAHO KaK NpocT-
PARCTBEUIO-BPCMETHIOC OBEICTHE HMIY.ALCa JA3CPA MOKeT OLITH 3411HCAN0
) Cil(‘!\"l']):’l.-ll\ll() ilv.‘().'lll()l)(),'l“U}I |)('3(NI.’1|HCHO|0I CPEse | BOCCTaNORJICH: B BH¢
CHEHAMA CBOGOAHOT NoAsIpH3aLLIN,

Oanako npasTHIcCKas HPHMCIINOCTL CBCTORCIC 3X0 Jis Ledell roso-
rpagine orpannucHa Tem 0GeTON FEALCTBOM, UTO FOJOrPAMMA BECLMA  HEAO-
FOREUI (OCPaItICta BPCMCICM K311 BO3OVACICHHOCO COCTOAN S MOJCK Y.
1079 —1 ¢) u Tpehyer rtakke sucokoi MOHLHOCTH  HMINVALCOB  HAKAUKH
(~10° Bt » mukocesyianom Ananasone). B nporuronogomnocts ITOMY,
ocitosatnne ta PACCID rogorpaviMir Hetmiihie p TOM CMBICIC, UTO J0nve-
RAKOT NEOLHOKPATIIOC CHUTHIBAIING 1O HCTCYCH N HCCKROJIBKHX  acon, o
MOZKCT ObITh 11 JICT (B BABHCHMOCTI OT CTAGHABIOCT] HPOAYKTOB (HOTOXHMH-
HCCKHX PeaKUHil); KPOMC TOro, BMCOKO[( ROWTPACTA JICrKO JIOCTHIHY T 1PO-
HEBOJILHO CHAORMIT AV aBLCaMl, MUHOTORPATIO  HOBTOPSIS UHRABL 3amncn
(noapoGiee ey, i [21]).

JhoGonutio orMeTHTh, wro § NPHUINOC TPOCTPANCTBENIO-BPCMEHAR FO-
Jorpadius OCyWeeTBANa 1 Ha OOLIYI N poromarepuanax. B reoperuueckix
paborax [ 9] wpeanomen METOL, B ROTOPOM  (PHKCHPOBANNE COICKTpPAJIL-
HOro cocrana ()(Yb(‘l\"l’ll()l'() ll\”l}“.’il)(.‘{l AOCTHrACTCH HCHOAL3OBAHIEeM cren -
AJABHOIT ONOPHO BOMILL ¢ Havensoleics FAyOn roaorpaMmel Hecyled
1aCTOTOI.

321,’(.#!'13 T(‘O[)("]II'I(‘L'I\"JI‘(") Ounealirg I't').ﬂl()l‘])ll(’Hl'l(‘(‘l(()l'() Nnporeces B BhICO-
KOCEICKTHBHON (HOTOXPOMIOH Cpete 1 ohliey cayuae Kpaine caoxia, Tak,
H3-3a CIMILHOH neannefnoeTit ¢pe (CUmackrpmieckay HPOHHLACMOCTEL 13-
MEHACTCS MO/ ACHCTBHCYM CBOTA) HMCCT MOCTO OOpaTIHOe ROFACTCTRITG obpa-
BYIOULCHICH 1CA0rpaMynt 11 SATCRIBACMEBIC 1O.5, UTO 0COOCIHO CYILCCTBENIO
B Cavuace H(‘l'h(,’l\llih'.‘\' IUJI()I'IHIM I, ,;:[J).‘l('t“ crparoge BLITIHCICIHe BOCeT aHoBnJenn-
HOIT BCAILI TPCONCT peniciingg vpannenint Maxeneadia aas noast o NPOCTPaH-
CTBCHHO L CHCKTEAABLITO HEOANOPOILIOG cpe e, uro AP 1TpedveModi oO1IHOCTI
Heoeymeersuvo. Tostomy v orpannmies HPNOJHZKCHIEM MAJI0ro KonT-
pacta 3anuen, a [HIC'II]H.I(."I']'JZ]lll‘llIH,‘ 1H).M 5 Hepes l‘“.fllll'[){ll\lf\'l_\f piiCCI\"l(')'l‘[)llM,
Kak o0nio w saaamay FOAOPPAPHN 11 KOFCPCHTHON  ONTIKI (em, manp.,
["]), B ayxe opuGavmenig Kupxroda, Toapotnii A NS, TPOBCACH B
AL CAYHA IAOCKOI TOAOrpaMMBL, IpIHBCAcH B CACIVIOUIeM  pasiedae.




2. Tonorpadms HECTAUHOHAPHOTO NOAR B NPUGIKEHHH TIOCKOH
roJNorpaMmmal

[lycTh BBICOKOCCTKTHBIDI GOTOXPOMILI] 2JACMCHT R BHAC TLIACTHHKN TO.1-
HHOI @ naxoanTest BoaockoeTit 2 == 0 1 HMCCT NOHCPCHHBIC pasmephl
2%max X 2tfwax. 1Ipeianonomnm, 1o oT OfrbekTA B CTOPOIY TIACTHHKN pac-
NPOCTPARACTCS CRCTOBOI HIMIYALe  (PHE. 1), OnHeHBACMLIL  CKAJISPHBIM

(AHAINTHUCCKHM ) CHETLTON S(r, 1), ROTOPLIL B MECTOHOJOMKCHHI TLrac-
THIKH HMECT BILL

g N _Z ‘_,m“(nrf)
S(r,i)_sl(,\,y,t c) e , (1)

KomieKelag amMiinryia s 1o Cpashieinio ¢ JRCHONENTOI ¢l1d400 3aBHCHT
OT CBOHX APIYMCIITOB, HPIICN Ce 3ABICIMOCTL OT BPEMCH MOJKCT OTPAKATD
KAK AMIUIHTYAHYIO, Tak 1l 4acrtoTuyio (OKoa0 epeieii Hecyuleit 4acToThl
) MOAYJSLUNN OGLEKTOR-NCTOUNNKOB, & TARKE X Apikee. CunTaem Rhi-
MOHEHHLIM OOLIUIOE B ONTHKE YCJAOBHE YiKOMOJOCHOCTH: Aws € wo, e
Awy — HIHpHIIA CHCKTPa CHrialia. 3anucy curiaaa w popme (1) mpeiano-
JACACT, UTO BHA BOJN NPAKTHUCCKN HE HB3MENACTCA TpH HPCXOACHHUIT 1ML
paccrosinis nopsiika d. 10 03NANACT, YTO NGO YIIOBbe paccTosiig 6;
HCTOUIHKOB 01 OCH 2 1a 0OLeRTHON clene, aubo  TOJLLITa  TTACTHITKH
JOJZKIE OBITL  LGCTATOUHO  Miabl @2 << h, ric AJHHA BOJHBL ) =
— ¢/ mp. JIAas ONpeACHCHiHOCTH BaGepey BPEMCeHIY 0 HIKAdy Tdk, 4TO B
MoMmeHt £ = 0 mepeauni GponT HMIOYILCd ROCIETC HAACTIHKH, a K MO-
MCITY s S PPOHT NOKHHCT ee (KOVJLA 3aTYXAHE UMY ALCD ACHMIITOTH-
qeckOe, TOMLA BHIOCPLM [s Tak, UTO 1pit f == [ CHIHAJ HDIAKTHICCKH PaBe
HYJIO0) .

x

max

Pie. 1. Cxema sauuen npaetpalerseinne speMeinog 1oanrpamnsbl Flaayuemintii o0 berTIoi

>

CHEHOI CHrHRALIBI TIMIYILe SO () 1 BIAC Yyt Bodn profpamen B MOMENT BPEMEIL

t=0. Hpy 0 > £ 2= {3 sitaneitne S [WOCKOUTH 2= 0 apaRTHUCCKT PABHO HYJI0. Onop-
W LMY (e, £) nBoGRamen bt Ayt ero aepsnn b 2> s
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=)
OnopHbiil CHTHAT R(r, () puocpem B BILLE HMMY.1hCa AOCKOH BOJBL,

NALAIOULCH Ha NAAaCTHIKY MO Yo G (pue. 1)

-» -

e B . i, e
\Bg - np-r oy f t — -—In
R(". /) == Rub(l e ‘(—— = ll{ -e r ) (2)
i
rie g — (—sin©,0,cos 0) — CANNHUILI RCKTOP B HANpaBaciii pactpo-
C'I‘pullt'llllﬂ BOJHDI, {p — MoMmeHl llp(,)\;()}l\',-'lt‘llllﬂ TOURH naydd/ia l\'()O]),‘LlIll'd'l'

OUKCM Hvinydbca ¢ AMILTITY LOT Ry llpu_-mo.lu);m'nnc O-00pasnoeTh 3Jeeh
CROLITCH K rp(-()olmnum, GTO NP CHenTpa OROPUOIT BOMIL A\t OodinlIe
HHPHILE CHCKTPA CHTHAMA 11 caM CIHURTP HPAKTCCRE peeToninin uoobdan-
¢TI CHURTpa curiada. '

Goroxpomias cpejla HycTh XAPARTCHYCTCS ,:Lna.'m\"rpwlecnmii npolin-
LACMOCTLIO

- o [ o(r9)dQ ‘
r (l’, m) —’:l?o-‘i——‘”—l‘f —-—(—'—)’(‘ T (d)
200 o U)‘i‘l—
¢ T

31ecn, BTOPOIl uien o0ycaoBiel HPHCYTCTBHCM B CpPCAC HOTJOMLAIOULHX LeHT
POB ¢ HEOAHOPOANBIM pacnpejcaetnes Hacror Mepexoaa OKOJI0 wo {1 COOT-
perTeTRyeT noJdoce NOFJAOHLe e, u()p:l.;()nuu.mvi'u:ﬂ jz Oeconoliibix ST
nuprnoii To~! nprmeciibix MOJICKYl € HIFICrpaibilbiM COUuCHHeM  TOTIONLe-
s 0. Llponzse/leine g(r, Q)dQ jucr queio HCHTPOR B CAHITIILEe ouLEeM A
(10 KA nocde 3alici FOJAOTPAMMBE ), KOTOPHIE HMOIOT uactory Oechonoll
(Ol I B HHTepBAJC Q; W 4 dil. Haaunnes  (OHonisx  KpbLIbes
AR npenedpeKeM. ro — oOycaoBaACHITAd APYTHMA BHYTPHMOACKYAAPIHIMI
BHOPOITBIME TCPEXOAANMIL I Ccpeilofi Macth APOMIIACMOCTH, 115 HPOCTOTHL B
naapticinem g = 1. [Ipeanoaozin. ciie, Hro XapakTeptasi P Ay
pacupeienenns g Goabiie WHPIHBL Aws 1 Awr, @ BpeMs (hasoBoil penarea-
LWHIL PE3OHANCHOTO nepexoia Ty Havioro HPCBLIIACT CYMMAPIHYIO JTHT -
(OCTL COOLITHSE CHIAM TLII0C GUOPIBIT HMIYJIhC. Torpa, HCNOAb3yd CHMBO-

) i N . 1
SqHIeCKoe PAaBeHCTBO lim (,\'—l —I——) — —ind(x)+P < e Po— CHMBOJ
T 2 2

FAABHOrG 31avend, BMecTo (3) MOKHO HAIHCATD

e (r ) =1 —%Ui g () — g (o)}, (3)

rae H{g(w)} — rAbLOCpT-00pa3 GyHKkITHE gl(w).

CyuiecTBelible cooTHOMCIN NACTOTHO-BPEMCHHDIX XapaKTePHETHK -MO-
aenn H3oOpazkensl a phHe. 2,4, I3 caynace HHBKOTCMICPATYPHBIX MaTpHit
¢ NPHMECHIO OpratiiieeRiny KpacuTeacii onu HHITOANSHOTCS LI cyOnanoce:

Ky HBIX CHIATBIDIX HAMHYLLCOD.
Tenepn MOxKeM TNPHETYNHTL K anasn FosorpapuuccKoro mpotecca no
TRyIOULCe [pI 3anicn CyMMapHoe

HARCCTHON cxeme, T. . phiancanm: 1) aenet
noge, 2) ofipazopanuinecd B pesyanrate KeHo3ALn HaMeHenng B JIH2ACKT-
PHICCKO APOHIILACMOCTI CRe/Ab 1 3) mode ha BBHIXOIE roaorpaMmb npi
cunThisannm, OMako Cpiasy ke OrOBOPHNM passanuus 1o cpaBlieHuio ¢ o0nIu-
HOfL TogorpagHeit CTAIHOIAPIDIN [POCTPANCTREHIBIN cuet, Bo-nepshix, NMpH
aaniicn: neoda3aTeaLIo, 1 KAk Mbl VBN B Aaaplefimem, Jaxe Hemea-
TOALILO OJHOBpEMCHTITIOT BORLCHCTRIC CHITTEABIOTO H onopHoro HOJCH 114
FOJOrPaMMY. Bo-grophix, Tpebosaine KOTCPENTHOCTH CHTITATBHOTO H Onop
HOrO e petTaneTt JHIL B caynae, ecay 3anien OCVIleCTRANETCSH LOBTOP-

5 ENSV TA loimetised F* M3 1use 3?:')




e e

tg 0 ts t

Puce. 2. 4 — cooThomenn HHEPHH CHCKTPOR HEOAHOPOTION HOJOCH norTIoues (1), onop-

HOPO  OMIYJALCA  (2), CHTHAABHOTO HMIVILCA  (J) 1 00PN BeeOHOHHOT TN

uentpa (4) 5 — Bpeseunas nocIeI0BATEARHOCTE NO4au UMIYJILCOB Ha I'OJ0rpaMMy; 3a-

HHCE OCYLUCCTRIACTCH OAHON W 2 mapasi nvnvascon R oo S, HPHYCM HHTEPBAIK MEKAY

BApAMIE MPERBIIAI T gpess pasosoil peaakcanig 7o (~ 10 5 ¢); nocae samicn uepea npo-

HIBOJALHBUT MPOMEHYTOK BPEMCHIT (MOPSHTKA HECKOIRIIA HACOR, 4 MOMKCeT OLITH N Mecanen)
HOLACTCS CHILTRIBONTE A yane R,

HEIMH SRCTIOZHIHAMM, T, €. CHPHAILHBI 1 ONOPHLIT HMIYALCH MIOPOKPATIHO,
dCPes TMPOMCKY TR BPCMCHH, nipesbiinalontie Ty, BO3ACACTBYIOT Ha 110J0-
rpaMmy (M, prce. 2, B). B-Tpernix, anadns npoReAeM, PA3IOKUB 1043 1
MOHOXPDOMATHHCCKHE COCTARMSNOIING TAK Kalk Lb()]"()‘l_\"IlC'I'IHI'I'L‘ﬂI)ll()C'I L Cpe/in
CHERTPAILIIO  CCACKTHBHA. Mi-3a HocHe ero UGCT()H’I‘L'.TH;CTBa. KOoTopoc,
CO()CTI!(‘IIIIO. 1 NO3BOJACT  OXBATHTEL BPEMCHIYIO KOOPAHIATY, 10J0rpamMmMa
Oy/eT Beerjaa aMIvTTy A no-(pasoroi.

Hoae onopHoro n cnrnaanioro 1MnyJaLeon ira 4actoTe ( BOJH3H g B
MECTOMONOACTIN ITACTHHKH BLIYHCISCTC npeodpaszonamier Oypbe CyMMLI
(1 n (2)

>

E(f, (u) — Ryeivtxsine—zcos 0—ty) | §(x, 4, n— ('h))c".""', (4)

FJIC MepPTOUKA  Ha) CHMBEOJAOM 00030amaeT (]by])bc 00pas, Aad YIPOLLeIs
ganne ¢ — 1. ¥yuomup (1) ua ROMIICKCHO-COUPAACHIY K BCAHIHBY, 110-
JYUHM COCKTPAJALHYIO HHTEHCHBHOCTL 1a 4acTOTC

I(x,y,0) =EE"—RE4-|5 (v, ¥, o wo) |2+
—+Rys («‘:. Y, v — (IJO) e—ia(xe {I*}+Ru§* (x, ¥, o (&)(l)("w(“("_t""- (5)

B (5) yurcino, 470 @ HCINAUMITCABHO HPCBBILACT Madblec VLB O, T. ¢
SN OO, B oatom upudanmscenin (tonkoii roaorpamynl) 1 — cos @ =0,
SABHCHMOCTL OT & HCUERACT B IKCHONENTAX BuIpazkenns (D).
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Pacemorpnv TCCPL OOPAZOBANNC FOJOIPAMMbBL B 11JACTHHKE Oaaronaps
HPOUECCAM, TIPIH KOTOPBIX HCHTPLL HOIOULCHHES ¢ BEPOSTHOCTBIO, TIPONOPILIG-
Haaunofi 1(x, i, w), JA60 yuHUTORAITCH, A160 HPHOOPCTAIOT HORYIO fac-
TOTY NHEPEXOiLa BHC 10A0CH wacToT [ (%, ¢y, ). Tpeanoaoxng, urto s coor-
BETETDINE © YCAOBHMIL SRCUCPHMCITA 1) 10 3a1HCH NAOTHOCTH HEHTPOB 110-
CTOSIHMITA [0 BCCH  [AACTHHKE 11 15 HOJOCC NaeTOT v, y,w0): o(r, Q) — gy;
2) DAACTHIKA ONTHICCKY TogCTan: aupd 3 1, Orpatnianmes auinciinm v V-
CTROM TPORCCCA MPOARHUAUHST CONOIPAMMBL, 1. ¢, CHITACM N3MCHOH ST O 10-
CTATOUHO  MAVILIMIL TAK UTO OTCYTCTBYCT  00PATHOC  BAUSHHC  HIMCUCIT

€(r, @) 1A HOJAC NP 3ATHCH (910 OOPATHOE BALSHHE OTCYTCTBYCT 1 8 caynae
CoObMULIY orevarTepraaos). Torta miotnocr, PCHTPOR MOCAE SOIHCH Bhi-
paxacres

4w, 7) =go[l —anq/ (¥, 4, w) e=sn7], (6)
annl <1, (6")

FAC 1 — UHCAO HCNOABLIOBAHNBIX S IKCIOZMHN 1P CHIIAALIONO 11 OG-
HOTO JIMIVALCOB, 1) — BEPOATHOCTL NPCEPANECHsT BO3BYAUICHHOIO CHOTOM
neuTpa, ccan Ry 1os onpetcacuns rak, wrodu [ nmeda PAIMEPHOCTL qHCN
GoTONOR Ha CAMNINLY YACTOTH 11 HAOUAE 9KCHORCHILHA LI MHOAT e
YIHTHBACT OCaa0aCHIe 1045 o rayOh naacTink.

B smaanneiies viodno nenosezonaty, XOPOWO HRRCCTHLIT B KOTCPeHTHOf
OUTHRG MOAXO/L, npr KOTOPOM CBOACTHY FOJAOFPAMMbBL-TPALICTA POITI QHHCL -
PADTCT BOMILICKCHBM - KOypduitenron nponyckauns K (x, ¥) cunthibaio-
WCh poanbl. B eayuac npumecnoro noraomeing BTOPOI waren 1 (57) Maa no
cpasiteitio c canimei woaas K (x, y) pn mactote o noayinm na (37)

o — >
1o bt rl? {etr o} ds
K(x, ¢, ) —e-iol.p2x 7 ; (7)

FAC HEPBLIHT MUHOKHTC L OHHCHBACT TPHBHAIBIOE HAMCHOH e hazn RO
3 CHET TPOXOIKACHIA TLTACTIHKI KONCUHOR TOMIL d, KOTOPWi ML B
Aaavueimen onyekaen, Hs (6) u (7) noayunm okonuateisino s ROS-
(PHIICHTA TPONYCKATI FOAOIPAMMB HOCHC 9KCTO3 I npu yeaosan (67,
HO3BOAAIOUICIO OUPANITITLCH ICPBLIM WICHOM B PARIOAKCHHN 3KCHOHCH T

4 doant

; | A
Ky, ¢,m)—=¢ 2 l 1+7K(I+JH){[(,\'. _ll,m)}]. (8)

e koshuienT npoxuranig » = ey, a onepatop (1 4 iH) speacn pas

CORPALILCHNS 3anicn B Aaabueinnes: (1 |-i//) {U(0)} =T (o) FHH{ (m)}.
[Mepeiitem renepy k pacevorpening BOCCTAHOBACH I 3ATHCHHHOIO 11015
IpH CHHTRBANAN rOAOrPAMMEL L IVCTi b nanpaeacing ONOPHOIG HMITYKCH

Mr— (= 5in @, 0, cosO) ~ (—1, 0, 1) 1ua ILTACTHHRY-TOAOTPAMMY  najiae
ILIOCKAs MOHOXPOMATHUECKAS BOANA ¢ UACTOTON oy, Torna HCHOCDEACTBCHIO
24 AAaCTINKON (22— +0) BOSHHKACT OIS

fioul sim ey ) K (v ‘
lell'IJl!‘ =i By Ty, l\ (,\‘ !/‘ m(.)' ((-))
KOTGPasl, YUHTBIBAST (D), (8) 1 Hpon3so i BAMCHY HEPEMCTHILX o == oy -} Q

B (D), shpamaercs:;

1 T g

i - I .
Fout—p l—f——,.)—*/,(l—}-"//){Rf‘—|—|x(.\'.;/.£_’)|2}]<>f'~"<"""' S



ogud

1 .
“+e 2 [’—.[‘)“ KRUU—{—”;) {.’;(-\'. fy, £1) e i(Bx—t1) ] giotitg=2) |

“

N ~
J e 4 [ ‘I),_ .AR“( l +ll/) {.\'"' l'\" !/ S).) ‘,;12(l~).\ I”)} ] ,(.im;.(l7I“+:’.(-).\‘4:)‘ (]0)

Q=0, z—+0. (107)

Braiv, uto kak o cayuae 00bMHoN IIOCKON Tog0rpaMmbl, Ha BLIXOAC
RO HNIOT ']'[Hl BOGTHLE COOTRCTCTRCHITO Cl'p(_)i\:lM Hl)l])ﬂ‘d\'(.‘llllsl (IO) ”L‘])H(\Sl

CIHICHIBACT PACHPOCTRANTIONLYIOCS 13 HANPARJICIHHIE ), HCKAKCHHYIO CUNThI-
HEI[()UL'\ 10 lil).."lll_\'; [li'(_)p;l';l [hlk'll]]()C’l’]lilll}l\‘l("l £1 l!él“p(lH..'I(‘HI!II 20 1A4¢T MHEMOR
HAOOPAACTHIE ODBORTHON CHeh, g aanion ciaviage Kak Ol 1a0101aeMOi
HCPCS Y3RONOAOCHBIL (PHALTP 1a YaCTOTe W, 1TPCTLi pacipocTpanacTes =
nanpagaeinn (—200 00 b)) o nay Aeicrsinredibioe H300pamenite Toil Ke
CaMOll Cuenbl,

Llyery tenepu n nagpaniaciiil g na MAACTHHKY Na1acT COBOKYMHOCTh
TAOCKHN MOBOXPOMATHUCCKIIK ROJI ¢ HACTOTAMIL, PABHOMCPHO NOKPLIBAIO-
e noaocy £(x, ¢, ). Toraa kamias sodana na Buxcae npeodpasycres
corJacio (“))‘ a PeSVABTHPVIOLLAN ROJVIHA HOAYHACTCH  CYMMIDPOBRANTICM
(inrerpipopaiies ) o seem vactoram 0. HyeTh COBOKYIMIOCTL nalalollix
BOAL CCThL (PYPLC-PABMOAKRCHIE CUITLIRAIOULLTO HMIVIBCA € XAPAKTEPHCTH-
WaN L, AQHadOrHTHLIMH OMOPHOMY| I\()'l'()[\bl“ HNPOXOAHT HakvaJjo KOOpJAHHAT B
HCROTOpLT womenT ppemenn £ = 0. Toraa unsogasnee noae Eovt(x, ¢4, 1) B
IAOCKCCTIE (X, ) aacerest parerpiposainien shipaxenns (10) ¢ ¢asosuiv
MIOZKRHTCACM e Oy oo obpaTholi. npeoGpazopannem Oypbe, Yuutbipas,
HTo oGpatiuit gypne-oGpazs suipiamcnna (1) {f(Q)}  ects 2Y () [(1),
e Y () — CABas eTyneinka NonHeaiia, nodayunm OKOHUAaTCAbHO

1 agul

T 1
e st gy o) —[RU(I—I-T)(R‘%)(\(/—*—H_Y)—‘—

Rl (140) [ (5,5, 7) " (x, 5, —1 — Ox-pr)dr | eottizory
+R2w Y ((4-0x) 5(x, ¥, 14-[5) - eilt=15)4

AN
| R2xY (14-0x) 8" (x, 4, fe— { — 20x) - eiwlt—tni209), h

BuianM, uto BBINOAAULEC [10JC KAK HMIVALCHBHT OTKJAHK rOJ0rpaMMbl moj-
wisterest rpedoranmo upaannoceric gyvisine Y, aveione npy 2 2= 0w
TOULOH JamHcH apryMent (¢ + xsin® — zc¢os O), obecneyBaiOT OTCYTCT-
BHE TOAg B 10000 T0uke 44 FOJOIPAMMOIT 10 MOM@HTY, KOrda 91y TOUKy
HPCHACT CHHTBIBQIOIIT HMIVILC WAL ¢ro BOOOPaKacMbiil nepeiHii ¢gpour
B TOYRZX, /A0 l\'l'ﬂ()]'ll.ll‘ Cim IIMH}".‘II,(‘ RHII.‘I}“ Cro (_)l'])?]llll‘l(;‘llll(')ﬁ HI'lCl')T_Vl)hI HE
Aoxour, Buipamenne (1) onncwpact tpii pasieasioliiecs: Ha HCKOTOPOM
paceTtostiiin uMnyasca todit (puc. 3). Hepnoe caaraemoc ¢ aMIUIHTYAILIM
MHEATEACH B KBAADATHOX CROGRAX ONICHBACT MPOWEALHT CHHTHMBAKNILIHI
HMIVILC ¢ «XBOCTOM», ONpeieieiibing (GpyIRILICH aBTOKOPPEIsUy cCHrilaJa.
llpn VEAOBHI f)p == —|i'-l.v\‘.~1,,x|‘ PG Xpe — KOOPJHBRATA Kpas roJg01paMmhl,
TooC, CCAIT TIPU ZATHCI OMOPHBH IMOYALC MO1ABAJCS Ha TIACTHHKY 10 CIl-
riadia, Bo propom wacne gyvinkuns Y (£ - Ox) okaxeres dnunnci, Caegosa-
TEABIO, BTOPOH MJICH B 9TOM CAVHAC OMHCKIBACT BOCCTAHOBICHHOE CHIHAML-
toe node (cpapmt ¢ (1)), BRXOAgUICe 13 rOJOIrPaMMbl ¢ 3ajCPKKON Tk
CTHGCHTCABIO CHRTLIRAIONLCTo iMiyatea. Hadmonareas BOJIH3H 0CH 2 BOC-
APIMACT 3TO 0J¢ Kal MIIMOC H30GpaKenne sanicanioi cucnul, Bamio
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Puc, 3. BLixoasitie i3 rodorpasini Bnvanen npi cainvumannn, Pameiang undipan
MOKA3A10 COOTRETCTHIe caaraeybia Bopasenns (1),

HOMYCPKIYTh, UTO HMCCT MECTO HOJAHOC BOCCTalloOBACHHC OOBCKTHON CILeHbI
BO BCell €¢ BPeveninon 3aBuciiMoCTH, BIIIOYES BOIMOKIYIO HACTOTHYIO MO
AYAALHIO H3AYUCHIS HCTOYHIKOB.  Eean yeaonie £y == —[ x| e -
HENO, HPOGHEXOANT HCKAZKeIHe CHTITAALIOTO HMANYILER 15-21 onpLe3alomero
aelierpin ynsinn Yo Hanpusep, econn CHENAA COCTONT 13 ARV HMAYILCOB,
H3 KOTOPLIX 3aA1HIT JOCTHIQCT 1AACTHIRE HOCAe ONOPHOro HMIYALCa, TO I
BOCCTAHORACIION B HANPABJACHHIT 2 DOJC WIOPOH HIMIYALe  OTCYTCTBYCT,
Lean fp == | By A4, 10 e Koraa onopibiy gMnyiLe nogdeTes noeie
UPOXOAKSCHHY CHILLA A Hepes HTACTHIRY, 1O pepuntit wacn 8 (1) obpanga
CTCST B YL 1 MIHMOTO I|'{()(‘)||.'I¢|\(‘HII‘;I B HanpanaeHinn T e DO AT,

CyTn Tperbero unena o (1) cranosinies GUCBIILIM, ¢Call IpLinoio-

Ny
RHTD, UTO CHNTHLIBAIOHIET HNTVALC notan nonanpasactme . Toria mpe
Tidl waen mpweres (aast 2 = 0) 15 oupae

R;‘,'/.Y(t_@\“l':') [5(’.‘1‘” / E')L"I""LIM f :-)J # (1‘1)

Jlerko samerntn, uTo npu yedonin necGpesaniroro BeeeTanonIciis MImero
nzobpamenns fp == [(—).\'..1‘.,\~| STOT wien papen nyaio. Haobopor, npu
VCJAOBHH  OTCYTCTBHS  MHHMGRO  nsodpameris Y (1 — Oy - 2)  oxameres
JAHIHHUM, 1 PACCMATPIBACMOC BLIPAKCINC Ounehiract 00pallleniioe no Bpe-
MEUH PACTIPOCTPAHCIIC CHITIAILIOIO O ¥, T, €, B MECTOIOMOKCHIN 001-
eKTa 3anpcaniiag Clela Pasbirpuiacies g 00paTHON BpeMeniiof nociejloea-
reasnoct, TToeKoabRy mIoCKas roaorpaMma IpeotpasGubiract CHHTHDRAI0-
LIVIO BOJAIY C3ABHCIHMO OT €¢ HANPARJICHHA, CKA3aIoe 0CTaCTCs B CHIC 1 B

cayuae MePBONATAILIOro HAHPARICIHIST My CHHTLBAIOUIEro IMIYALCa, T. €
rperiit wien B (11) onucwbisaer obpazoBanie JACHCTRHTCANIONO naobpaxe-
Hitst B nanparacuinn  (—sin @, 0, cos 260) ¢ cOpaltenbM  X0J0M  BPEMeH
(puc. 3).

# QCTABWANCH ROMICKCEAs colprmacnioets u (117) e mieet duintieckoro sadeis,
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3. Obeywenne 0 BOIMOGKHOCTH 0000IEHHS HA cayuail 00beMHOMN
rojorpagnu

3aMCHATCALION OCODCHITOCTLIO PACCMATPHRBACMON TOJOIPAMMBL SRISACTCIH CC
CHOCOONOCTL PA3INIATL <lPOHIoes 11 «OVaviLee». B 3ToM Bolpamactes on-
PEACHCITIOE CXOACTBO ¢ ODLIUION OOLOMION IrOJA0rPaMMOIl, B KOTOPOI TaKKe
BOCCTANABANBACTCA (B 3ADIHCHMOCTH OT VCJAOBIH CHlTLIBANNA) TOJALKO 00
H3 JIBYX HBOOPA/RCINNT — MIUMOE 1l JACHCTBUHTCALIoC., ANaJorus 3acch
OCHOBBIRACTEST g TOM, HTO |‘.FH'('M.’1'1'|)IH’.}H‘I\1.'I$I l'()J]()I'I)H\«’I\'lZ] nmo ('ylll()("l‘l’-y
TAKKC TPeIMepHan g npocrpaucTne [X, ¢, o] B MI0CKOCTH (X, ¢) KaK Ol
HAJOZRCHO VOO TG VO pamMM ¢ PA3anuiHbIME CHCKTPAJBHDIME 4aCT10-
Tami, OUako npuRicicine p LaeCcTBe TPETLETO H3MEPEeHs CICKTPAaLIOoN
OCH MO3BOJACT PASAHTNTE «OVAVHICC» 1 <IPOHLIOCS B OYKBAJTLHOM CMDICE:
MHHNMOE H300pazKenne oGLeRTILX COOLITHIT, HMEBIIIX MECTO NMOCJAC Mot
CHOPIOTO HMIVALCA, Tho BOCCTANOBJACHI CACAYCT B OUIOM Hanparaciiy, &
(Jeficreureibioc) u3odpasciie oOLeKTHEIX CODLITHIT 10 OMOPHOTO HMIIV.IL-
ca — 5 Apyrov. Takoce neperigoueiie nanpaicliig pacnpocTpatelig pac-
COSTHION B POUTOTPPAMN e BOSTIR (,)(3) CAtOBACHO Y ITETbEM H[)L‘\"I(‘Illll)lM ITORC-
ACHHEM HOJIAPHIALHI 3JCMCHTa CPCLLl 1AM, ¢ TOUKH 3pCHHs CNeKTPabIIOro
HPCACTARICHII, BCCLTA CHPABCLAHBLIMIL AHCICPCHOUILIMI COOTHOUICHHAMH
MEAULY KOSMAUUHCITOM (OMIOLLCHHT 1 HOKA3aTCAeM  HPLIOMICHES CPe/LbL
(em. (37)).

T(,‘II(‘[)!»' COTCCTREHHO, BOZHHRKACT BOHPOC, K 'l(‘\'l_\v' II()IN’)\I)’ lll)lll{(‘;’lt"l' _\"Hl‘-
SHHCHIC  TOAULNILL paceMaTpuBacyoil  roaorpavmnl, Tle nmes 3.ecn Bo3
MOZHOCTIH ]).’LHHIIHJ‘I[‘ HOJTV ) TCOPHIO, ])."l('(‘l\‘.()TP[IM Csl}"‘l?lﬁ C(l)CPH‘I(‘CI\‘(_H".I

—

CHUTEABNGH BEGATDE, ll('ll_\-’lll(‘l!ll(‘)lul SACMCTTONM OO0 HLERTA B TOYKRE RnZ

e —— —

S(ry=[o| 15t ng)-emt o, (12)
rac |o|=|r Ra| — paccrosiie o1 neionnnka o ToUki 7 B TOJ0Tpav e,
n CHIHUILIT BCKTOP 1 nanpasaciig o, no=|o|. Ha ociose  nul-

GHCACHTIT, NPORCACTUBIX B Pas/Icae 2, MOKCeM cpasy nuinncary (6e3 neey-
HLCCTRONTBIX  KOUCTANT) 00pariubii  Qypbe-00pas  [1pocTpalcTBelio CesT
padanioi roaorpasypt o1 (12) 1 (2) B cpeie, st ONPeALSCHIOCTH 2a1o-
HSUOLLCTT TPAaBOC OT HAOCKOCTH 2 = () nOJyHpocTpalcTRO

Y(Hyem I8 (1) | IL’.l s (u)st(r —)ydr+

D »

_|_|’:,I |‘:ihlullt|..lfli “””‘f"‘.(/— ”Q 1.)1\(‘, ] ”lq/“i_ll'.‘)d'r"_

B e

| I'\’.l '("""";"l:" " "”h"f.\'(—7/—I;L;—}-T)(\(‘r—llnl‘—hq)t!l]. (13)

Bupamenne (13) cemn ne 910 nuov, ik OTKAHK (3aTVXallie NoJaspHza-
WIN) 2ACMCONTa Cre/ b, CCM Ha ATOT SJACMCHT HOLATL CUNTLIBAIOULIR HM-
myahe. St Bhi cOcHig BOCCTAHOBACHION BOJMIBL  HAN0  B3SThH  CREPTRY
(‘lli) CO COUTHIBAIONUN HMnvaneom ©F (2). Jlas apyx nocaeaiix uaclon,
OMHCHIBAIONLHX BOJ L ¢ OTTHUAIOUIVMICH 0T CUNTLIBAIONICro HMIOYJanLeca Ha-
HPABACHHAME PACTPOCTPAIICIII, TTOMYUIM

————— — > »
IQI 1Y‘/ = ”Rr]-\ (#— “Q+[k’) Lottt p =t (I.],a)
le| 'Y (t nuer)s™ (e —{ — no+2ngr)eiodd ety (116)
SUOTTpo comrrumannn, KAK 1 panbue, f ()
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(14a) NPeACTARIACT BOCCTANORICHHYIO PACXOAANLYIOCH CchepHUCCKYIO BOJILY,
COOTRCTCTBYIONLYIO MILHMOMY H300PaKCI0 HCTOUIHKA, Bpemenias 3aBici-
MOCTL B H300pazkeni nostopser sanncannyw. Kak u p cayuae TOHKO

roJorpaMmber - mMeer MCCTO 06;\(‘30”[[(‘ LNPOLAOTro» H3-3a lll)lllH'HIH(‘}CTI'l.

- o
B (146) pexrop pacupocTpaiieiis BOJh Qnp  noHe ABASCTest CAHITHYILIM,
T, €. TArHE BOJIL CYHLCCTROBATH HC MOIYT, ”U")'l"‘)f\'l)," BOCCTANOBJCHME ,'LE‘ﬁCT-
BHTCABLHOTG H30Opazkenns (¢ o0pATHHM XO/10M ppemenit) rpedyer obpaue-
s B APOCTPANCTHE CUNTLIBAIOILETO HMITY IbCH. Leoir Hanparaeine CUnThl
P»ZHL',-!U,L‘ﬁ ROJNBL NC Illl])Ll&lil(‘.-’lhll() ¢otanpaphienney ()Il()l'lll()l",l BOJMDBL, TO BEK-
ropel pacnpoctpanenis aas (1da) i (140) OVAYT OMIOBPEMEITHO OTJITIBIMIE
OT C/LIIHUIONO,

B urore MOMEKIHO CKasaTh, '1TO YROTIUCHIC TOJULHILL FOJOrpaMMbL -
BT HM KOUCMY HHOMY, Kdlk K H3BCCTHOMY Lo OODLEMITBLIX roaorpawv
OrpaliHIeniio BOANOBOTO CIIXPOIHIMA (CH., wanp., [ 1%1).

Chomiee obBCTONT A0 € SPPERTAME HCAHICHIOCTH CPe/ibl, TAK Kak MpiH
SUATIHTCALION  TOAULIHE FOJAOIPAMMDL BBILIEHCIOMbIOBAIIOC  TTPCALIONOARC-
pie caaboro KouTpacta (Madoro HamMeHeise pachpe/iedaciins IenTpos) 1e
BRNGAIACTC BO Beem oOneme, M3 oOmux cooGpazkeniil Rhrekact, HTO
NOJIKHBL BOZHHKATEL BPEMCHHBIC HOBTOPCIHsA BOCCTANOBACHILIX CHIHAJBITRIX
iMavancoB, Koauueerpennoe paceyorpenie Takux HPPERTOB BO3MOKIO B
HEJHHENONM BApHAHTC PasBHTOil Teopir.

JakjueHue

B 1amioii padote reopis ofbMioro roaorpadiueckoro npoueeea 0000-
wena ua caydai GoTouyBCTBHTCILIRX MaTCPHAMOR, cnocodnuix GUKCHPO-
RATL HE TOJALKO NPOCTPANCTBCIINOE PACHPCACACHNE HHTCHCHBHOCTH 10.J4, 110
noero cliekrTpadbibii cocran, TTPEATOACHILIG 1 IKCHCPUMCHTAALIO PEii-
sosaniuit B[] Meroa rogorpadIecKoit 3amich B Cpelax ¢ (HOTOXHMH-
GOCKH AKTHBILIME TTPHMECHIMMI LCHTPAMIE HOIOILEHISE TTO3BOJSICT BOCETA-
HOBITT, HR0DPAKCIIE OOLOKTA BO BCCH CT0O BPCMCIION 3ABHCIHMOCTH B 11a10
cexynanoit odaacti. [lo cymeersy npoctpancTeenio-speMelias roaorpa-
st pemnacT HpotaeMy  HETHIIONO BOCCTANOBACHS COOLITHIE, €Cill HMeTh
BOBIAY, UTO H3RCCTHNIT 1 KHHeMarorpapim Crocol NOKALPOROIT ChCMEH 11C
AACT BOIMOMHOCTH 13 HPSIMOM CABICHC BOCCTAHORNTL JIBIZKCHIC B H300paKe-
it CLECHDLE

ABTOPLI BBIPAZKAIOT HEKPCHHIOI DAATOAAPIOCT K. K. Pebane, a raKkme
P, Kaapai 3a noae3inie 00CYANCIIE, CTHMYIHPORARUINE 3aBCPUICIHE -
o padorol,
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P. SAARI A REBANE

IMPULSSVALGUSVALJADE AJALIS-RUUMILINE HOLOGRAAFIA
KORGSELEKTHVSFETES FOTOKROOMSETES KESKKONDADES

Lihtudes varasematest cksperimenfaalsciest tulemustest [V 7], on esitatud muntuvate
ohjektide valgnsvilia ajalis-ruumilise salvestamise ja laascsitamise holograafilise print-
siihi teareetiline kisitlns. Hologrammide salveslamine foimub objekti kiirguse ja fugi-
impnlsi  koosmadjul  korgselekiiivsele  fotokroomsele  keskkonnale, mis filseeribh liirguse
sutamaarse  peenstruktuurse intensiivsuse  speklii. Hologrammi  hilisem  valguslamine
iilsikin dililithikese impulsiga voimaldab  laasesitada objekti kiirguse nii esialgsel L
ka ajas ja ruwmmis pooratud lkujul

PoSAARI A REBANE

TIME-AND-SPACE-DOMAIN HOLOGRAPHY OF PULSED LIGHT FIELDS
IN SPECTRALLY SELECTIVE PHOTOACTIVE MEDIUM

A theoretical consideration ol time-and-space-domain  holography  of ultrashort  light
pulses is presenfed which had been experimentally accomphshed in ['-7]. The storage
is carried oui by a coherent action of signal and reference pulses on a photoactive
medinm, which fixes their fine infensity spectrunr structure. By illumination of {he
hologram with a single ulirashort read-oul lighl pulse both an original and a {ime-
and-space-reversed replica of the signal can e produced.
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