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I'ypenxos A.C., Kimmamun C.B., ®posos B.A.
PACUYET NOAbEMHOM CUJIBI INIACTUHBI BBJIM3U DKPAHA
METOJIOM JUCKPETHBIX BUXPEW

OkpaHHbIl 3QQEKT BO3HMKAET NpPU MOJETE JIETATENBHOTO ammapara Ha OJIM3KOM
paccTosiHuM OT 3KpaHa (3emuid, Boabl). [lomMmuMoO caMosIETOB, KOTOPHIE HCIBITHIBAIOT BIIMSHUE
9KpaHa Ha peXHMax B3JETAa U MOCAJIKH, CYIIECTBYET LIEJbIM KJIAcC JIETAaTEIbHBIX alMaparos,
OCHOBaHHBIX Ha JAaHHOM 3(ddexTe, — FKpaHOIIaHbl. Pa3nuuHbie acmekThl 3KpaHHOTO 3(deKTa
ucciaepoBaiiucb B paborax  [1-4]. IlpenmenpHpiM  ciiydyaeM — OOTEKaHHMsI  TOHKOTO
a’pOIMHaMUYECKOro MNpouiIsi MOKHO CYMTATh IUIOCKYIO IUIACTUHY. Pe3ynpTaThl BIIMSHUA
9KpaHa Ha MOABEMHYIO CUITY TUIACTUHBI MPEACTABICHBI B JaHHOU paboTe.

MaremaTrueckass MOJEIb OCHOBaHA Ha MeETOJE AUCKpeTHhIXx Buxpei (MJIB) [1].
Cornacno MJIB mockas miactuHa pazoupaercs Ha 1 -0e KOMMYECTBO OTPE3KOB, HA KAXKIOM U3
KOTOPBIX Ha pPAacCTOSIHUU Y4 OT MepelHEeld KPOMKHM pa3MEIIAECTCs BUXPb, @ HA PACCTOSHUU V4
HaxOJIUTCSI KOHTPOJIbHAS TOUKA, B KOTOPOM BBINOIHAETCS YCIOBUE HenpoTekanus. JlanpHeilmme
BBIUMCIICHUSI CBOJATCS K HAaxOXXICHUIO HEM3BECTHBIX IUPKYISIIMM JHUCKPETHBIX BUXpEH

MOCPEICTBOM pEIlIeHHs CUCTEMBI JTMHEHHBIX anreOpandeckux ypaBaenuii (CJIAY):
[AllT]=[R], (1)

B KOTOpO# [A] — MaTpuma aspoauaamudeckoro BaustHus; [I'] — BexTop-cTONOeI HEM3BECTHBIX

mupkymsammii; [R] — BexTop-crOnmOen MpaBBIX dACTEH, OMNpEEISEMBIX HEBO3MYIIEHHBIM

MIOTOKOM Ha O€CKOHEYHOCTH.
Koapduuuentr mnoasémuoit cunsl Ha ocHoBanuu Qopmynsl  H.E. XKykosckoro
HaxOJIUTCA Kak

2

ya pacu = 1
V.b

C )

rae I' — mupkymsinust; V, — CKOpocTh Haberaromiero moToka; b — mimHa xopasl.

Pacuér mo M/IB mis Ge3rpaHnyHOro MOTOKa MOKasaj, 4yTo KO3 UIKMEHT MOoabEMHON
cuJIbl (2) He 3aBHCUT OT KOJIMYHECTBA JUCKPETHBIX BUXPEH, PACIONIOKEHHBIX Ha rutacTune [1], u
COBMAJACT C aHATMTUYECKUM penieHueM [5]:

Cien =27sINx,

II€ O — yroJl aTaKu.
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JIst MozienmMpoBaHus BIMSIHUSA SKPaHa UCIIOIb3YETC METOJ OTPAKEHHUsI, CXEMa KOTOPOTO
n3o0paxkeHa Ha puc. 1. DkpaH MOAEIUPYETCS CUMMETPUYHO PACIOJOKEHHOU IIACTUHON
C OTPaXEHHBIMU JUCKPETHBIMH BUXPSMH, KOTOPBIE HMEIOT TaKyl J>K€ HHTECHCHBHOCTD,

HO HpOTHBOHOJ’IO)KHBIfI 3HaK.

Puc. 1. Mogaens sxpana

KOB(b(i)I/II_II/IeHTbI MaTpulbl AAPOAUMHAMHWYCCKOI'O BJIIMAHNUA BBIYUCIIAIOTCA 110 (1)OpMy.]'IeI

N 1 (xcyi—xuyj)c05a+(ycyi—yuyj)sina_(xcli—xU,j)c05a+(ycvi—yuvj)sina
b (xc‘i—xu‘j)2+(yc'i—yuyj)z (Xc,i_xu,j)2+(yc,i_70,1)2

e X, Yeir XYy, — KOODHMHATHI |-OH KOHTPOJBHOH TOYKHM M | -TO JIUCKPETHOTO BHXPS,

, )

COOTBETCTBCHHO, VU i OopAWHAaTa j -ro OTpa)KéHHOFO AUCKPETHOI'O BUXPA.

B ciiyqae oOTekaHus maacTUHBI O€3rpaHUYHBIM TOTOKOM OTCYTCTBYET BTOPOE CllaraemMoe

dopmynsl (3). B CJIAY (1) BekTop-cronber npaBbIxX yacTeit [R] SIBJIIETCS TIPOEKIMEN BEKTOpa

HA0EraiOmero MOTOKA HA HOPMalh IUIOCKOCTH IUTACTHHEL ~DIeMeHThl Martpumsl |R]

OTpeNieNAoTCs o hopMyIie:
R =-V,_sina.
PacuéTpl BHINOIHAIOTCS AJS Pa3IMYHBIX 3HAUYEHUH O0e3pa3MepHOro OTCTOSHUS IJIACTUHBI
OT DKpaHa
A-o
b
riae H — paccrosiHue oT 3aHel KPOMKHU 10 9KPaHUPYIOIIEH TOBEPXHOCTH.

CpaBHeHME pe3yJbTaTOB PACUYETOB, MOJYYEHHBIX METOJOM OTPAXKEHUW, C JaHHBIMU,

COOTBETCTBYIOIIIMMH MOJICIMPOBaHUI0 d3KpaHa mo MJIB, mokazano Ha pwuc. 2. Bseneno
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00o3HayeHHe OTHOCUTENBHOW mnoxbéMHol cmbl C  =C /Cyasz; Coav ¥ Cpy,

KO3 PHUIHUEHTH MOABEMHON CHIIBI IJIACTUHBI HAJ SKPaHOM Ha BbicoTe H u B Oe3rpaHu4HOM

IIOTOKE, COOTBECTCTBCHHO.
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Puc. 2. CpaBHeHUe pe3ynbTaTOB pacu€Ta OTHOCUTEIBHOMN MOIBEMHOMN CHITBI TUTACTHHBI,
MOJIYYEHHBIX METOJ0OM OTPAKEHUS U MOJEIMPOBaHNEM 3KkpaHa no M/IB

W3 puc.2 BHUAHO, YTO C YBEIMYEHHEM YIla aTakKd SKpaHHBIA 3(P(PEeKT MOCTENeHHO
Ipornajaer, U MoAbEMHAs CWJIA IJIACTHHBI JaK€ YMEHbILIAETCS NpPU MPUOIMKEHUH K SKpaHy.
CpaBHeHHE TIOJIYYEHHOTO pe3ybTaTa ¢ MoAearupoBanreM no M/IB aiis pa3nuyuHbIX YTIIOB aTaku
nmokaszano otiauuue He Oonee 1%. OrTMmedas XOpOIIYH COTJIACOBAHHOCTH MOJIYUYEHHBIX
PE3yNbTaTOB, MPEANOYTEHHE B BHIOOPE M3 JIBYX METOAOB CIEAYeT OT/IaTh METOAY OTPAKCHHUIA,
IMOCKOJIBKY MaTpulia adpOAUHAMHUYCCKOI'0 BJIMAHNA B OTOM MECTOAC NMECT MCHBIINE PAa3MEPEI.

Ha pwuc.3 mnpenacraBieHbl pe3yiabTaThl pacdyéra OTHOCHTEIBHOrO Kod(dduimenrta

MOABEMHOM CHUIIBI IJIs OOJIBIIIMX 3HAYCHUM 6e3pa3MepH0r 0 OTCTOAHUA IUIACTUHBI OT 3KpaHa.
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Puc. 3. 3aBHCHMOCTb OTHOCUTENBHOTO KO PHUIIHEHTA MOIBEMHOM CUITBI
OT OTHOCUTEJIbHOM BBICOTHI HaJl SKPAaHOM U YIJIOB aTaku

[lo Mepe ypameHuss IUIACTUHBI OT OHKPAHMUPYIOIIEH IOBEPXHOCTH OTHOCHUTEIbHBIN
KO3 PUIMEHT MOIBEMHOM CHIIBI IUTACTUHBI CTPEMUTCS K €IMHMIIE, HE3aBUCUMO OT yIJia aTakH.
[Tony4yeHHble pe3yabTaThl MONTHOCTBIO cOrJIacyloTcs ¢ mnonydeHHbiMu B [1, 3, 4]. Takum
o0pa3omM, PKpaH MOXXET OKa3blBaThb KakK OJarompusTHOE, TaK M HEraTMBHOE BO3/EHCTBHE Ha
NOBEMHYIO CUJTY TJTACTUHBI.

Jiss ToCTpoeHMs KpUBOW, NpEJCTaBIeHHOM Ha puc.4, ObUl TPUMEHEH METOJ

MOCJIETIOBATEIBHBIX MPUOIMKEHNN, 3aKTIOYAIONTUNACA B HAX0XKICHUH TaKUX YTJIOB aTaKH ™,

JUIs. KOTOPBIX BbIMONHseTCs yenosue: C (a;H)zl. Beime w HuKe 3TOH KpHBOM SKpaH

OKa3bIBACT OTPUHATCIBHOC U ITOJIOXKUTCIILHOC BO3JCHCTBHE Ha HECyHue CBOMCTBaA IIJ1aCTHUHBI,
COOTBECTCTBCHHO.

Ha ocHoBannu MOJIYUYCHHBIX PE3YJIbTATOB MOXHO KOHCTAaTUpPOBATh, YTO YEM MCHBLIIC
PacCTOsAHHUE OT 3KpaHa, TEM OopIIIe AWaria3oH YrJjIOB aTaKW, OKa3bIBAIOMIUX ITOJIOKHUTCIBHOC

BJIIMSIHAE HA HECYIIYIO CIIOCOOHOCTH IIacTUHBI. [lomydeHHbIe pe3yabTaThl MOT'YT OBITh HOJIE3HBI
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IpU MPOSKTUPOBAHUM TOHKHX a’pOJMHAMUYECKHX NPOQHMIEH A JIeTaTeJIbHBIX aInapaTos,

COBEPILIAIOIINX MOJIET BOJIM3H 3EMJIH.
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Puc. 4. [TonoxxuTenbHBINA ¥ OTPUIATEIBHBIN SKPaHHBINA dPPEKT
[Tnockast TulacTMHA sABNSETCS OECKOHEYHO TOHKHM adpOAMHAMHYECKUM MpPOHIIeM
C HYJIEBOM KPUBU3HOM, I03TOMY IOJyYEHHbIE PacYETHbIE 3HaUCHUs K03 PuiineHTa noabEMHON
CHJIBl TIO3BOJISIIOT OLEHUTh MAaKCHUMalbHOE NPEBBIICHHE HECYyLel CHOCOOHOCTH TOHKHMX

a’poIMHaMUYecKuX rpoduieit 6e3 KpUBU3HBI IPU JIBUKEHUHU BOJIU3U SKpaHa.

bubéanorpadguyeckunii cnucoxk

1. Benouepxosckuii, C.M. ToHkas HecyIiasi MIOBEPXHOCTh B JO3BYKOBOM MOTOKE ra3a. —
M.: Hayka. I'naBHas penakuus pusnko-mareMaTH4ecKon ureparypsl, 1965. — 242 c.

2. bemonepkoBckuii, C.M., Jludanos, M.K., UucrneHHple MeTOIb B CHHTYISPHBIX
UHTETpaJbHBIX YypaBHeHUsX. — M.: Hayka. ['maBHas penakuus QU3HKO-MaTeMaTHUYECKOM
autepatypsl, 1985. — 256 c.

3. UBanreesa, JI.I'., Konoanos, C.H., IlaBmosern, I'.A. Pacuér aspomuHaMUYeCKHX
XapaKTepUCTHK Mpoduias BOMM3M HKpaHa NpU 3aJaHHBIX 3HAUEHUSX €ro IeOMEeTPHYECKHX
napametpos // Yuénsle 3anucku LIAI'M. — 1980. — T.XI. — Ne2. — C.1-9.

4. TepentbeB, A.I'., Kapry3oBa, T.B. UucnenHoe uccnenoBanue oO0TeKaHUs Npoduis

BOIM3M 3kpaHa // I3B. HAaIMOH. akaj. HayK U uckyccTB UyB. pec. — 1996. — Ne6. — C.94-104.

119



