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AHaJIM3 MeXaHU3MOB JUHAMHMYECKON OCTPOTHI 3PEHUA
benopycckuii cocyoapcmeennviil MeOUyuHCKUl yHugepcumem

B crarbe npuBeneHb! JaHHbBIE KOJIMUECTBEHHOIO aHaIM3a oKazareyen
CaKKaJMYECKUX U IUIaBHBIX JBWKEHUM I1a3 U ABMKEHUH Koibla JIaH101bTa B
IIPOLECCE ONPEAEICHUS JMHAMUYECKON OCTPOTHI 3peHus. [1o pe3yiapraTam
COIIOCTABJICHUS TUX [TOKA3aTeNeN U 3HAUEHUS IMHAMUYECKOM OCTPOTHI 3pEHUS
BBIJIBUTAETCS MPEIIOI0KEHUE, UTO JUHAMUYECKAs: OCTPOTA 3pEHHUS SIBISETCS
MHTETPAJIbHBIM MTOKA3aTEIeM CEHCOMOTOPHOHN (YHKIIUU 3PUTEIHHOM CHCTEMBI,
OTPaXKAIOIIHUM COCTOSIHUE CTaTUYECKOW OCTPOTHI 3pEHUS, NOJIEN 3pEHUs U
JIIBUKCHUM TJ1a3.

KitoueBrle croBa: nieHTpangbHas u nepudepuieckasi JHHAMAYECKasi OCTPOTa
3peHMsl, CaKKa/Ibl TJ1a3, IUJIAaBHbIE CIEASIINE IBHKEHMS TJ1a3, OISl 3pEHUS.
Ocrpora 3peHus ABIsSETCA BaXKHEUIIIMM UHTETPAIbHBIM IIOKA3aTeJIEM COCTOSIHUS
(GyHKINU 3pUTEIHHOTO aHAIN3AaTOPa, U OOIIETPUHSATHIE METOABI €€ OIpeIeTCHUS
OCHOBaHBI Ha OLIEHKE CIIOCOOHOCTH 3pEHMS pa3inyarh JI€Tajlu CTATUYECKHX,
BBICOKOKOHTPACTHBIX BU3yaJIbHBIX 00bEKTOB. ONpeieICHHYI0 TaKiUM 00pa3oM
OCTPOTY Ha3bIBAIOT CTaTH4YECKOM ocTpoToii 3penus (CO3). B moBceqHeBHOM
KU3HU U B IPO(ECCHOHATBHON JIeATeIHbHOCTH 3pUTENbHBIN aHATN3aTOp YeIOBEKa
JOJKEH IMOCTOSIHHO OIIEHWBATh TaKHE Kau4eCTBA 3PUTENIbHBIX 00BEKTOB KaK MX
00BeM, IBIKEHHE 0O0BEKTOB, PACCTOSIHIE MEXITy 00BEKTaMU, HA OCHOBE KOTOPBIX
(bopmMupyeTcs MpeAcTaBlIeHUE O TPEXMEPHOCTH 3PUTEIHFHOTO POCTPAHCTBA
(ctepeoorcuc).

OJHO M3 BayKHBIX XapaKTEPUCTUK 3pEHUS YEJIOBEKA SIBISETCS CIIOCOOHOCTh
3pUTENLHOIO aHAJIU3aTOPa BOCHPUHUMATh U pa3inyaTh JAE€Taau ABUKYIIHUXCA
00BEKTOB, KOTOpPAst MOJTydHIIa Ha3BaHUE TUHAMUYECKOW ocTpoThl 3perus ([O3).
[Tpu HopmanbrO# JIO3 MBI BHAUM YeTKOE H300pakeHHe BU3yallbHOTO MUpa MPH
CaMOJIBIDKEHUH, IBIDKEHUHU BU3YaIbHBIX 00BEKTOB HIIU OJTHOBPEMEHHOM
IBVKCHUH W HAOJI01aTessl 1 00bEKTOB OKPYXKAIoUIero npocTpancTsa. OmHaKo 1is
Ka)X/IOI'0 YE€JIOBEKa CYIIECTBYET MpeIeibHAas MaKCUMallbHasl CKOPOCTh IBMYKEHUS
00BEKTOB, BBIIIE KOTOPOU BOCTIPUATHE UX JIeTalel Hapymaercs. B aTom MOxHO
yOenuThCs Ha IPUMEPE HapyIIEHUS CIIOCOOHOCTH YUTATh TEKCT U BOCIIPUHUMATh
IIPOYUTAHHOE BO BPEMs IIOBOPOTOB I'OJIOBBI C BO3PACTAIOLIEH CKOPOCTHIO.
Bennunny J1O3 BeIpaxaroT oka3aTeasiMu IPeaeIbHON CKOPOCTH JIBMKEHUS
00BeKTa — rpaj/c ¥ MUHUMAIILHOTO BPEMEHHU IIPE3CHTAINN 00bEKTa, MPU KOTOPHIX
UCHIBITYEMBIN CIIOCO0EH pa3nnyarh ero aeranu. OueBuano, yto 103 momkHa
3aBUCETh HE TOJHKO OT COCTOSTHHUS CEHCOPHOU ()YHKIIMH 3pEHHUS, B TOM YHUCIIE
CO3, HO ¥ OT COCTOSTHUS TJIA30ABUTATEIBHON (PYHKIINN 3pUTEIBHON CHCTEMBI.
Taxk, 103 moxer ymenbiarbes npu cHuxkeHuu CO3, HapylIeHUH MJIaBHOCTH
JBUKCHHIA TJ1a3, C BO3pacToM [2].

[TockombKy COCTOSIHUE CEHCOPHBIX (DYHKITUI 3pSHHS U JBUKCHHS I1a3 3aBUCAT OT
(GyHKIMOHAIBHOTO COCTOSIHUS psAa CTPYKTYP MO3ra, TO OI[EHKa CEHCOMOTOPHBIX
byHKIMI 3puTenbHON cucTembl u onpeneneHue JO3 uCrmoms3yoTes Is
JUArHOCTUKU HEBPOJIOTMYECKUX U IICUXUYECKUX 3a00JI€BaHUM
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[3,7,11,12,16,20,21]; npu npoBeeHUH NMPOPECCHOHATHLHOTO 0TOOpa JIs
OIIepPaTOPCKOM JIEATEIILHOCTH, aBHAIIMH, CIIOPTa U Apyrux npodeccwuii [9,18,23].
OnHako, MUPOKOe IpUMEeHeHre MeTo0B onpeaeneHus JJO3 cnepxuBaercs
OTCYTCTBHEM CIEIHAIBLHOTO 000PyIOBaHUS, CTAHAAPTH30BAaHHBIX METOI0B
ucclieloBaHus, HOpMaTuBHbIX Noka3zarenet 103, HegocTaTouHOM
OCBEJIOMJIEHHOCTBIO 00 3TOM IMOKa3aTesie 3peHHsI Bpaueil U pyTrUMHU IPUIHHAMH.
OcraroTcst HEAOCTATOYHO U3YYECHHBIMU U MEXaHU3MBbI MO3Ta, OTIPEEIISIOIIHE
Benuuuny J1O3 [15].

[{enpto pa®oTHI OBLIO OMpeAeIeHne JMHAMUYECKON OCTPOTHI 3pEHNS,
MUHUMAaJIbHOTO BPEMEHHOTO HHTEPBaja Pa3INdeHUs JIBYX MOCIEI0BATEIbHBIX
00BEKTOB, a TaK K€ OLIEHKA IMOKa3aTelield CEHCOMOTOPHOM (DYHKIIMH 3pUTEIbHON
CUCTEMBI 3[I0POBBIX UCIBITYEMBIX.

Marepuait 1 METOIbI

Omnpenenennie JIO3 npoBOIMIOCH METOIOM KOMITBIOTEPHOT'O TECTUPOBAHUS
HCIIBITYEMBIX, HAXOAUBIIUXCS B TIOJHOCTHIO 3aTEMHEHHOM MIOMEIIEHUH, TTOCIIE
JAECITUMUHYTHOM aJlanTallii UX 3pEHHS K TEMHOTE. VIcIbITyeMbIM Ipe/iaraaoch
pacno3HaBaTh HampaBieHHe nedexra koapia JIaHgoIbTa BO BpeMs €ro ABHIKCHHS
1o TeMHOMY dKpaHy MoHuTopa [2]. [Tepen onpenenennem {03, y HCIIBITYeMBIX
ouennBanack CO3 u, mpu HEOOXOAMMOCTH, TPOBOANIIACH €€ KOPPEKITHUS C
MOMOIIBI0 OYKOB HJIU JIMH3.

Omnpenensiiach MEeHTpalbHas JUHAMHYECKas ocTpoTa 3penus (J1031),
MPEANOIOKUTEIBFHO 3aBUCAIIAS OT COCTOSTHUS (DYHKITUH [IEHTPATHHON SIMKH
CETYATKH U CTPYKTYD 3PUTEIBHON CUCTEMBI, aHATM3UPYIONINX €€ CUTHAJbI, H
nepudepuyueckas TuHaMudeckas octpora 3perus (103m).

st onpenenenus O30 ucnop30Basics TOT K€ MPUHLINIL, YTO U MPU
onpexnenennu J{O311, HO UCOBITYEMOMY MPEIarasoch HaOII0IaTh 32 ABMKEHUEM
KoJbIa JlangoapTa, 3aMKCHPOBAB B30 HEMOABIKHO Ha TOYEYHOM OOBEKTE B
[EHTpPE IKpaHa. B Takux yCIoBHUAX N300paKeHNE ABUKYIIETOCS BU3YaIbHOTO
oOBeKTa majano Ha nepudepudeckre nois ceryarku, u Benuunaa /103 orpaxana
COCTOSTHHE YYBCTBUTEIBHOCTH HE IIEHTPAIBHON YaCTH CETUATKH, a €€
nepudepuuecKkux 001acTel U UX MPEeICTaBUTENbCTBA B CTPYKTYpaxX 3pUTEIbHON
CHUCTEMBI. Y YacTH HCHBITyeMbIX B mporecce onpenenenus 103 mpoBoamiach
3JICKTPOOKYJIoTpaduueckas perucrpanus aswkenni riasz (30T) [3].

Jlis vccnenoBaHus CKOPOCTH 00pabOTKHU 3pUTEILHBIX CUTHAJIOB H
WHUIUHPOBAHUS TJIa30IBUTaTEIbHON PEAKIIUU y UCIIBITYEMbIX OI[CHUBAJICS
MUHHMAaIIbHBIN BpeMeHHOW nHTepBain (MBU) Mex 1y npeabsBiIeHnEM JIBYX
BHU3YaJIbHBIX CTUMYJIOB, TOCTATOYHBIN ISl pa3InyeHUs MOCIIEI0BATEIBHOCTH UX
Mpe3eHTAIH Ha SKpaHe. J[J1s1 3TOT0 UCTIBITYEeMBIH yCaKUBAJICS Mepe]] SKPaHOM
MoHHUTOpA B 17 M10MOB Tak, 4TOOBI €ro ria3za HaxoAuIuch Ha pacctostHuH 30 cM
OT 9KpaHa MOHUTOpPA. | '0J10Ba HCTIBITYEMOTO (PHKCHUPOBAIACh MOCPEICTBOM
MOMEIIEeHHS 0A00p0AKa Ha HETIOABIXKHOM TojIcTaBke. McnpiryeMomy
MOCJIEIOBATENILHO MPEABIBIIINCH ABA CBETSIIUXCS TOYCTHBIX 00BEKTa, HA
yraoBbix paccrossausax 200 OT TOUKH B IEHTpPE 3KpaHa (110 TOPU30HTAIH CIIPaBa U
ciieBa). BeposiTHOCTh 0UepeTHOCTH MOSBICHUST 00BEKTA CIIpaBa WK CIeBa, UX
YIJIOBBIE KOOPAMHATHI ONPEACISUIMCH CIIENAAIBHON KOMITBIOTEPHOUN POTrPaMMOU.
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HcnpiTyemoro npocuinu (UKCUPOBATH B30P HA CBETAMIEMCS B IICHTPE IKPaHa
00BbEKTE U TPHU MOSBJICHUH OOKOBBIX 00BEKTOB KaK MOKHO OBICTPEE MEPEBECTH
B30p Ha TOT OOBEKT, KOTOPHIN, IO MHEHUIO UCITBITYEMOTO, TIOSIBUJICS TIEPBBIM.
Uccnenoanne MBU HaumHaIIOCh ¢ IpeIbsBICHHS O0BEKTOB, Pa3IeI€HHBIX
BpEeMEHHBIM HHTEpBAIOM 40 MC, KOTOPBIN YBEIHYHUBAIH JIO TEX MOP, MOKA
UCTIBITYEMBII HEe HAaUMHAJ 0€30INO0YHO pa3InyaTh BpeMs MOSBICHUS 00BEKTA.
[Ipu BBITIOJTHEHHUH TE€CTA Y UCTIBITYEMBIX MPOBOUIIACH CHHXPOHHAS PETUCTPALIUS
IBIKEHUH 171a3 U 00bekToB 1 1o DOI 3amucu onpenensiiioch COOTBETCTBHE
HAIPABIICHUN JBIKECHUH TJ1a3 U MIPE3EHTUPYEMBIX BU3yaJIbHBIX OOBEKTOB H
paccuuthiBasicst MBU. 3a nokaszarens MBU npuHumanock 3HaueHue, npu
KOTOPOM OTCYTCTBOBAJIM OIMUOKY JIBV)KCHHI IJ1a3 B HarpaByieHn# 1-ro 00beKTa.
Bcero B nccnenoBannu yuactsoBain 107 310pOBBIX HCIIBITYEMBIX, H3 KOTOPBIX Y
50-tu (25-myxunn u 25-xkenmuH 10-20-netHero Bo3pacrta) onpenenensl O30 u
J1O311 11 TOPU30HTAIILHBIX M BEPTHKAJIBHBIX HAIPABIEHUN JBMKEHUN 0OBEKTA; Y
37-MU 3I0POBBIX PA3IUIHOTO Bo3pacrta onpeaenena JJO3m 1t ropu30HTATBHBIX
HanpaBieHuid u'y 20-TH UCTIBITYEMBIX OnpeaeieHsbl 3HaueHuss MBU.

J1yist BBISICHEHUST BO3MOKHBIX NpuduH n3mMeHeHus J{O3, y BceX UCIBITYeMbIX
onpenensimack CO3, y O0IBIIMHCTBA OIICHUBATIOCH COCTOSTHUE YyBCTBUTEILHOCTH
[IEHTPaJIbHBIX 00JIACTEH MMOJIeH 3pEHUS KaXKI0TO T71a3a, Y YaCTH UCTIBITYEMBIX BO
Bpemst onpeenenns J{O3 3anuceiBasiach OKyJIoTpaMMa JIBHKCHH T1a3,
OTIPENIETSAIIOCH BPEMS TPOCTOM 3pUTEILHO-MOTOPHOU PEAKIIMH U BPEMS PEAKIIUN
pH pasnTudeHnH GOPMBI 3pUTEIHHOTO OOBEKTA.

PesynbTars! u 00CcyxaeHune

AHaJIN3 MOJy4eHHBIX NpH ucciaegoBanuu 3HaueHnil J{O311 310pOBBIX MOJIOIBIX
JIOJIeH MOKa3ajl, YTO OHHU CYIIECTBEHHO HE OTIUYAIOTCS 10 CBOEH BETUYHHE JIJIs
JIEBOTO U MPABOTO IJ1a3a U HE 3aBUCST OT BEPTUKAIHHOTO WJIA TOPU30HTAITBHOTO
HaIPaBIICHUN JBIKEHUS 00HEKTA. Y 3I0POBBIX HCIIBITYEMBIX C HOPMAIbHBIMH
BennunHaMu CO3, HOpMaJIbHOI U paBHOMEPHO paclpeeeHHOU
qyBCTBUTEILHOCTBIO IIEHTPAILHBIX 00J1acTel mojiei 3peHus, MoHoKyIsspHas J{O311
cocraBmia 91,8+21,9 mc win 54,4+16,6 rpaa/c. Cpennue 3nauenus JJO31 qis
obowux a3 (ouHokynsapuas JJO311) okazanich HECKOJIBLKO BBIIIE, YeM ISl KaKI0TO
rjia3a B OTACJILHOCTH 1 cocTaBwim 87,6 + 22,6 mc uiu 57,0 £ 24,0 rpan/c.
[Tokazarenu JIO31 y My>XYWH 0Ka3aJIMCh HECKOJIBKO BBIIIE, YEM Yy JKCHIIUH, U
cocraBmiu 85,5+15,6 mc u 97,7£25,2 mc (58,5+11,4 u 51,2+15,2 rpan/c),
COOTBETCTBEHHO.

[Tpu uccnenoBanmu J{O31 y 3M0pOBBIX UCTIBITYEMBIX PA3IMYHOTO BO3PACTa,
0Ka3aJI0Ch, YTO OHA CHUKAETCS C BO3PAcToM U B Bo3pacte 12-tu et 103
cocrasmsieT 84,4+16,3 mc, B Bo3pacte 23-x et 89,2+19,9 mc, 30-tu net —
106,0+13,2 mc, a B Bo3pacre 44-x set oHa coctasisier 115,5+10,4 mc.

Takum 06pa3oM, U3 MOYYEHHBIX JAHHBIX CIEAYET, YTO C YIETOM JIBOMHOTO
CpEIHEKBaIPATUYHOTO OTKIIOHEHUS OT cpeaHero 3nadenus (1031 + 2d), 3a
BEPXHHI JOMYyCTUMBIN mpenen HopMmbl 1031 y MOJIOabIX 310pOoBBIX Jronen 18-20-
JIETHETO Bo3pacta MOKHO npuHATh 135,6 Mmc wiu 87,6 rpan/c u 3a HIOKHUN TIpenesn
— 48,0 mc wm 21,2 rpan/c. llpenenpHo gomyctumbie 3HaueHus JJO31 ais apyrux
BO3PACTHBIX TPYII JIOJDKHBI TPUHUMATHCS ¢ YIETOM MOIMPABKU Ha BO3PACT.
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AHanu3 nHAUBUAYaNbHBIX 3HadeHui JIO311, MOTydeHHBIX Y 3[I0POBBIX MOJIOIBIX
moneit B Bo3pacte 18-20 ner, mokaszai, uto y 6 u3 Hux mwiu 12%, J1O3m mis
OJTHOTO WJIM HECKOJbKUX HaIPaBIICHU NBIKEHUN 00BbEKTa MPEBHINIAa BEPXHUI
JTOTYCTHMBIN Tipefien, ay 6 u3 aux uinu 12% Obluta MeHbIIIe HUKHETO IOy CTUMOTO
npezena.

OHMM U3 NOJIXOA0B K MOHMMAHUIO MEXaHU3MOB, omnpeensonux seanauny 103,
SIBJISIETCS aHaNU3 ABMKeHUM ria3 no ux D00 3anucsm. Perucrpaius n1BUKeHUM
ria3 B npouecce onpeaeneHus J{O311 mo3Bonia BEISBUTh XapaKTEPHbIE YIACTKH
UX TIEpEMEIIICHHSI BCJIE] 3a JIBMDKCHHUEM CBETSAIIETOCs Kpyrioro mnatHa (puc.l):
¢dukcanuu (1), HeOONBIIOM CaKKabI C ICHTPATBHOW TOUKH (PUKCAIUN HA
JABUXKYyIeecs NATHO (2), TUIABHOTO CIICKEHHS 3a TIEPEMEIIEHUEM TISITHA U KOJIbIla
JlanmonbTa (3).
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Puc.l. Cxemarndeckoe MpeJCTaBICHNAE allTOPUTMA JBIKEHUS Ha DKpaHe
BH3YQJIbHBIX O0OBEKTOB U CIESIINX JABYKEHHIA I1a3a UCTIBITYEMOTO 32 HX
nepemelnenueM npu uccaenosanuu JJO31. L — paccrostaue mo sxkpana (70 cm); H
— JUTMHA TyTH nepeMenienus naTHa (26 cm wim 20 yriaoBeIX rpaj) ¥ KOJbIa
JlarmoinbTa (5 yraoBeIX Tpaj) 1o 3KpaHy. T — MUHAMAIBHOE BpEMs TP E3eHTAIIHH,
U — MakcuMajbHast CKOPOCTh MPE3CHTALNH, XapaKTEPHU3YIOLIHEe HOPMAITbHYTO
O3

ComnocTaBiisist Ha 3aIMCH ABW)KECHUH I1a3 BPDEMEHHBIC HHTEPBAJIbl, B TCUCHHE
KOTOPBIX Ha 3KpaHe TOSBISUIMCH M OCTABAJINCh B IBUKCHUU CBETSIIEECS MATHO U
KOJIbLIO JIaHT01bTa, C BpeMEHHBIMH WHTEPBAIAMU UHHIIMUPOBAHUS,
OCYIIECTBIICHHUS CAKKaJIbl U CJICIKEHUS 32 IBUKCHUEM IISITHA U KOJIbIA, MOKHO
paccuuTarh TaKUe BajKHBIC JIEMEHTHI PEAKI[MH MO3Ta Ha TOSBICHHE HA KPaHEe
BH3YaJIbHBIX 00BEKTOB, Kak JlaTeHTHBIH nepuo (JII1) Hauana cakkaguaeckoro
NepeMEeNICHHUS T1a3 ¥ BpEMEHHON MHTEPBAJl, B TEYCHHE KOTOPOTO I1a3a
UCTIBITYEMOTO OCTaBAITUCh (PUKCHPOBAHHBIMH Ha KOJIbIlEe JIaHT0JIbTa 10 €ro
MCYE3HOBEHUS Ha ()OHE MATHA. JTO MO3BOJISIET PACCUUTATH, B TCUCHHE KAKOTO
MUHHMAaIILHOTO MPOMEKYTKA BpEMEHH KOJIbII0 JIaH1016Ta MOTIIO OBITH
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MPE3CHTUPOBAHO 3PUTEIHLHOMN CHUCTEME Yepe3 nepudepudecKue mos u
[IEHTPaIbHYIO IMKY CETYATKH.

OpueHTUPOBOYHBIE pacueThl BPEMEHHBIX 3aTPaT Ha OCYIIECTBICHHUE JIBYKCHUS
MSTHA U KOJIbIIa JIaH0MTbTa HA DKpaHEe U CIEeAYIOINX 32 HUMU JIBHKCHHUH TJ1a3,
MOTYT OBITh OCYIIECTBJIEHBI C YIE€TOM PACCTOSIHUS TJ1a3 UCIIBITYEMOTO 10 SKpaHa,
YTIJIOBBIX KOOPJWHAT U CKOPOCTH JBMKCHHUS IISITHA U KOJIBIIA, 33/1aBABIIAXCS
KOMIBIOTEPHOM Iporpammoit (puc.l1).

[Tapamerpamu HaYaIBbHOTO ABMXKCHHS CBETSIIETOCS KPYTIIOTO MATHA, C KOTOPOTO
00bpMHO HaunHANOCH onpeeneHue J{O31, Ob1T0 BpeMsi ero nepeMemnieHus Ha yrom
20 rpan 3a 1 c. [Ipu 3TOM IPOJOIDKUTETHLHOCTH PEe3eHTAMU Kobia Jlanmonsra
cocrarisiia 25% ot o01Iei IPoI0PKUTETLHOCTH IEpeMeIeHus TsaTHa win 250
MC, a YTJI0Basi CKOPOCTh JBHKCHUSI COCTABJIISUIA KaK JJIS TISATHA, TAaK U JISI KOJIbIIA
20rpan/c.

OOTI 3ammce, npejcTaBieHHas Ha pUcyHKe 2 (cieBa), O3BOJISIET
MPOAHAIM3UPOBATH BPEMEHHYIO TUHAMUKY MPOIECCOB NMEPEMENICHHS Ha SKpaHe
TECTHPYIOMUX BU3YAJIbHBIX 0OBEKTOB U TJIa3 UCHBITyeMOTO. M3MepeHus
MOKA3bIBAIOT, YTO IMOJTHOE BPEMs NIEPEMEIICHUS TISITHA Ha DKpaHEe B TOM TECTE
cocraBmiio 706 Mc, a CKOPOCTh ABMKCHHS MATHA U KOJibIla Oblia 28,3 rpaza/c. Ha
3allMCH BUHO, YTO IIOCJI€ Hayayia JBHKEHUS IATHA, I1a3a OCTABAJIMCH €€ B
teuenue JII1 paBHoro 214 mc Ha MecTe. 3a 3TO BpeMs ISITHO, IBUTABIIIEECS CO
ckopocthto 28,3 rpaj/c mepeMecTHIIoch K IEHTPY dKpaHa Ha yrou 6,1 rpan. 3arem,
4TOOBI “ TOTHATH" TSATHO, TJ1a3a COBEPIIAIN Cakkaay (Ha ydacTke a)
JUTUTEIBHOCTHIO 26 MC, U 33 3TO BpeMsl TISITHO cMecTIIoch emle Ha 0,7 rpaf.
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Puc.2. D01 kpuBbIe ABMKEHUH TJ1a3, OCYIICCTBISBIINXCS TIPH OMPEICIICHAN
J1O31u. Kpusblie uépHoro 1iBeTa — 3a1mch JBUKEHUN MIPABOTo ria3a, Ceporo —
neBoro ria3a. 1 — ¢ukcamnus B3opa nepea Hauanom apuxeHus; JII1 — maTeHTHBII
TIEPUOJI Havaja JBUKEHUS TJ1a3; 2 — CAaKKaja rja3 B HAMPABICHUHA CMEIICHUS
CBETSIIETOCS MATHA, 3 — CJICKEHUE 3a ABM)KEHUEM IIITHA U Kojablia JIaHaoabTa.
BepTukaibHbIMH JIMHUSAMUA OTMEYEHBI MOMEHTBI. @ — HayaJla IBUKECHUSA
CBETSIIIETOCs TsATHA; O — MOsIBIICHUs Ha (oHE MATHA KoJiblla JIaH01bTa; B —
MCYe3HOBEeHMS KojbIa JlanmoapTa. J[muTenbHOCTh MHTEpBaNIa 6-B OTPaXKaeT BpeMs



npeseHramnuu koJibia Jlanmonpta. CTpelikaMu OTMEUEHO HaIlpaBJIeHUE ABUKCHUIN
rina3. J[pyrue mosiCHeHUsSI IPUBEICHBI B TEKCTE

MowmeHT nosiBiieHus KoJibiia JlanaonbTa Ha (hoHEe MATHA MPOTPAMMHPOBAJICS TaK,
9TOOBI UCKITFOUYUTH BO3MOYKHOCTh NMPUBBIKAHUS HCIIBITYEMOTO K ONPEICICHHOMY
BPEMEHHM 3TOTO coObITHsA. [0sIBIICHHE KOJIbIIa UMENIO BEPOSITHOCTHBIN XapaKTep U
KoJIb110 JIaHI0TIhTa MOTJIO TOSBIISITHCS HA )OHE TIsATHA B HHTEpBaJie oT 25 mo 50%
00111eT0 BpeMeHU IBUKECHUS TIsATHA. B aHanmu3upyeMom cirydae KOJbIO MOSBUIOCH
Ha (one marHa yepe3 190 Mc oT Hauana ero ABMKEHUS U OCTaBaJIOCh HA HEM B
teueHue 176 mc. [IpocTeie BEIMHCICHHSI TTOKA3BIBAIOT, YTO B30P HCIBITYEMOTO
“mpu3eminicsa” Ha KOJIbLE, KOTJ]a OHO YK€ MPUCYTCTBOBAJIO Ha (DOHE MATHA B
teuenne 40 MC 1 IBHIKYIIEECs KOJIBIIO MOTJIO BOCIIPUHUMATHCS B TeueHue 14 mc
nepudepuyecKrM 3pEHUEM TTOKA TJ1a3a OCTABAIMCH HETOIBYKHBIMU U B TCUCHHE
MOCJIeAYIoMHX 26 MC — BO BpeMsI OCYIIIECTBICHUS CakKajbl. [lanee, B TeueHne
octaBmuxcs 136 mc, koo JlanmoapTa MOTIIO MPOEUPOBATHCS Ha (HOBEATHHYIO
00J1acTh CeTYATKH U BOCIIPUHUMATHCS IICHTPATLHBIM 3PSHHUEM.

Hcmonw3ys TOT K€ MOAX0/], MOKHO PAaCCUUTATh KAKMMU OBLITH IPUMEPHBIE
CKOPOCTHBIC U BPEMEHHBIE TTOKA3aTENH IBIDKECHHUS IJ1a3 JUIs CiIydasi PpEe3eHTalun
koJsbiia JlangoasTa B Teuenue 100 mc (puc.2 cripaBa). B aTom ciydae mosHoe
BpeMms niepemerenus msaTHa Ha 20 rpan cocraBisuio 0,4 ¢ M CKOPOCTh JBHKECHUS
nsaTHa ¥ koJsbiia — 50 rpan/c. Ha okysorpaMMe BHIIHO, YTO MOCIIE Havajia
JBIDKEHUS TISITHA, TJ1a3a ocTaBanuch emle B Teuenue JII1 paBaoro 220 mc Ha mecre.
3a 3TO BpeMs IIATHO, JBHTaBIIeecs: co ckopocthio 50 rpaj/c mepeMecTHioch K
HEeHTPY 3KpaHa Ha yroxa 11 rpaz. 3aTem, 4ToObI “ TOTHATE” TATHO, T1a3a
COBEPIIIIN CAaKKay TUTEIHHOCTHIO 20 MC | 32 3TO BpeMs ISITHO CMEIIAJIOCh €IIIe
Ha 1 rpan.

Taxum o6pa3omM, ecim K00 JIaHI0IBTa TOSBIISTIOCH B MOMEHT, KOT/1a TISITHO
yKe JIBUTAIOCH B TedeHue 25% o6miero BpeMeHu, To KoibIlo Jlangonsra
nosBISUIOCH Ha ero Goue yepe3 100 Mc oT Hayana IBMKEHHS M OCTaBaJIOCh HA HEM
B Teyenne 100 mc. B nmpuBenenHOM npumepe B30p UCIBITYEMOTO MOT “ IOTHATH
MSATHO W “TIPU3EMIIUTHCS Ha KoJibile uyepe3 240 Mc, HO K 9TOMY MOMEHTY KOJIBIIO
JlanmonpTa yxe ucuesano Ha ¢oHe nmaTHa emie 3a 40 mc 10 “mpusemieHus” B30pa.
B manHOM, YacTHOM ciiy4ae TECTHPOBAHWSI, IJ1a3a UCIIBITYEMOTO MOTIIH BUIETh
JBIDKYIIEECS KOJIBIO TOJIbKO NMepU(EPUIECKUM 3pEHUEM, KOTIa OHU OBUIH eIlle
HETOABIKHBIMU BO BPEMS JIATEHTHOTO TIEPHO/IA.

N3 ananmu3a okynorpamMm Ha pUCYHKe 2 BHIIHO, 4TO Tipu onpeaencann J[O3m moryT
UMETh MECTO TPU BapUaHTa BPEMEHHOUW JUHAMUKHY JIBUKCHUS BU3YaIIbHBIX
00BEKTOB M BOCTIPUSTHS 3pEHUEM JBIDKEHUS KoJibia: 1 — B30op ycreBaer
MEPEMECTHUTHCSI Ha TSTHO IO MOSIBJICHUS HA HEM KoJbIa JIaHI0IbTa M KOJIBIIO
MOXET HaOJIFOMaThCs IIEHTPAILHBIM 3pEHHEM B TEUCHHE BCETO MPOMEKYTKA
BPEMEHH €T0 MPEe3eHTan; 2 — B30p IMePEMENIAETCS Ha MATHO, KOT/1a KOJIBIIO yKe
HEKOTOPOE BpeMsI HaXOUTCS Ha ero (hoHe U KOJBII0 HAOJII01aeTCsl IICHTPATTLHBIM
3pEHHEM B TCUCHHE BPEMEHU MEHBIITUM, YeM MPOJI0JDKUTETLHOCTD €T0
Mpe3eHTaIH; 3 — B30p NePEMEaeTCs Ha MATHO, KOTAa KOJIBIO Ha ero (OHE yKe
HCYE3IIO.



CorocTraBieHre pe3yIbTaTOB MPABIIIBHOTO PACIIO3HABAHUS HAIIpaBiIeHUs nedexTa
KoJibla JIJaHmobTa ¢ BOBMOXKHBIMU TPEMSI BApUAHTAMU BPEMEHHOW JTUHAMUKHU
MoKa3bIBaeT cieayroniee. OOBIYHO UCTIBITYEMbIE OE30ITMO0YHO OTIPEICIISITN
HarpaBlieHHne nedeKTa KOJIbIa, KOTIa UX B30pP YCIIEBAJI MEPEMECTUTHCS Ha TISITHO
710 TIOSIBJICHYSI HA HEM KoJibIla JIaH10IbTa ¥ HCTIBITHIBAIIN SIBHBIE 3aTPYAHCHUS B
pacIio3HaBaHWH, KOT/Ia K MOMEHTY IepeMelIeHus B30pa KOJIbII0 Ha (OHE MATHA
yKe UcUe3alo.

Hawnbonee croxHBIM JIJIs1 IPEICKa3aHus BEPOSITHOCTH y3HaBaHUs Ae(eKTa KOJbIia
u onpenenenus J{O311 okazanuch ycioBus BapuaHTa, KOT/1a B30p JOCTUTAI TISTHA,
Ha (hOHE KOTOPOTO yKE HEKOTOPOE BpEMs HaXOAMIIOCh KoJbIilo Jlanmonbra. C
OJTHOW CTOPOHBI, KaK MPaBUJIO, HIMEHHO B 3THX YCJIOBHSIX Y UCIIBITYEMbIX
onpexaensinacs 1031, a ¢ Apyroi — npu aHaIU3€ 3aMUCEl 0OKA3bIBAIOCH, YTO
onpenensBmascs Beananaa J[O311 He coBmagana ¢ BpeMeHeM (UKCAIllui Ha HEM
B30pa, a CKOpee COBMajaia co BpEMEHEM MPE3CHTAIIUN KOJIbIIA.

Hampumep, ucnbsiTyeMblii MOT MPABHIILHO OMPEIEIISATh 33/1aBa€MO€ KOMIIBIOTEPOM
BEpPTUKAIILHOE HaIpaBiieHHue AedekTa Kobia Jlaumonpra (4To BUIHO HA PUCYHKE
3 crpaBa 1o COBITAJICHUIO BEPTUKAIHLHOTO HAIIPABICHUS KOHTPOJIBHOU U TECTOBOM
CTPEJIOK), TIPH MPOJIOKUTEIIEHOCTH NIPe3eHTaIiK KoJibla Ha skpaHe 100 mc,
TOT/Ia Kak JJ1sl PUKCAIlUU €r0 B30pa Ha KOJbIE 0CTaBajIoCh Juiib 60 MC BpeMeHHU.
B npyrom cayuae (puc.3, ciieBa), pu TOW ke MPOTODKUTEIBHOCTH MPE3CHTAIINN
KOJIbIIa Ha SKPaHE U BPEMEHH (PUKCAIMH, HUCITBITYEMbI COBEPIIAT OITUOKU B
OTIpe/IeIICHNU HanpaBlieHUs AedekTa Koybia. M3 pucynka 3 (cieBa) BUIHO, UTO
KOMIIBIOTEPOM OBILJIO 33/1aHO KOHTPOJILHOE JICBOCTOPOHHEE HAaIlpaBJeHUE AedeKTa,
a UCTIBITYEMBIN OTIPENISITUIT €TO KaK BEPXHEE BEPTHKAILHOE.
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Puc.3. D01 kpuBbIe ABMKEHUH TI1a3, OCYIICCTBISBIINXCS TPH OMPEACIICHAN
JO31u. Kpusble uépHoro 1peta — 3amch JBUKEHNUN MIPABOTo ria3a, Ceporo —
neBoro rias3a. 1 — ¢ukcamnus B3opa nepea Hauanom apuxeHus; JIIT — maTeHTHBII
MIEPUOJT IBIDKCHHUSI; 2 — CaKKaa rj1a3 B HAMPABICHUH CMEIICHUS CBETAIIETOCS
MsATHA; 3 — CaKKaJa ria3 B HalpaBlieHnH Koibla Jlannonera; 4 — cakkaua mocie
HMCYE3HOBEHUS KobLa JIaHn0apTa. BepTHKAIBHBIMY JTUHUSMA OTMEYEHBI
MOMEHTBHI: @ — Hayaja JBUKECHUS CBETSIIErocs MATHA; O — MmosiBJIeHUs Ha oHe
msATHA KoJbna JlanmonapTa, B — MCUE3HOBEHUS Koablia JIaHgoIbTa, T —
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MCYE3HOBEHMS TISITHA HA DKpaHe MoHuTopa. Ctpenkamu Haja OykBoii K ormeueHo
HarpaBiieHne nedekra Konbla JIaH1o0IbTa, a pAIOM PACTIOI0KEHHBIMU CTPEITKAMHA
— HalpaBJICHUE ABWIKEHUS a3

BrisiBiieHre moio0HOr0 HECOOTBETCTBUS ITPOIOJKATEILHOCTH (PUKCAIIMU B30pa Ha
koJble Jlangonera u Benuuunsl {031, onpenensBiueiics y UCIBITYEMBIX,
MO3BOJISIET MPEATIONOKUTH, 9TO B ocHOBe JIO311 1ekar ciiokHbIe HEUPOHHBIC
MEXaHHU3MblI, BKJIFOUAOIIKE, BEPOSATHO, BOBMOKHOCTh TPOBEICHUS aHAINA3A
JeTayiel CTPOSHUS IBIKYIIETOCS BU3YAIbHOTO 00BEKTa NIepudepruaecKkum
3pEHHEM TPH HETIOBMYKHOM B30p€ U IIPH JIBIKCHUH TJ1a3a, & TAK)KE EHTPaTbHBIM
3peHneM npu (puKcay B30pa Ha ABIKYIIEMCS 00bEKTE.

Jlist mccienoBaHusi BO3MOKHOCTH 3pUTEIBHOTO aHAJIN3aTOPA UCIIBITYEMbBIX
UACHTUQUIIMPOBATH HanpaBieHue nedexra konpua Jlangonsta nepudepudaeckum
3peHHeM, ObUT HCTIOIB30BaH OTACIBHBIN TECT, Koraa y 50-TH 310pOBhIX
UCIIBITYeMBIX, C paHee onpeaeieHapiMu 3HaueHus MU JIO311, Oblia mpoBeeHa
orieHka 3HaueHUH nepudepuaeckoit JJO3. Okazanoch, 4TO cpeaHee 3HAYCHHE
J1O31 6b110 60stbiie, yem JIO311, 1 cocTaBUIO 715t 00CIEJOBAaHHBIX UCIIBITYEMBIX
102,2+45,8 mc nn 24,6+£18,4 rpan/c. [TokazaTenmu 1O3m He oTauYar0TCS
CYIIIECTBEHHO 0 CBOEH BETUYHMHE JIJIsI IEBOTO M MPABOTO Tia3a U HE 3aBUCAT OT
BEPTHUKAJIHHOTO WJIM TOPU30HTAIILHOTO HAMPABJICHUH NBIKEHUS 00bekTa. CpenHue
sHauenus J[O31m, Tak xe kak u JIO311, oka3aruch HECKOIBKO 00Jiee BHICOKUMH Y
MYK4YHH, ueM y xeHimuH, u coctaBuiau 100,741 4 mc u 103,7149,2 mc
(24,8+£19,97 rpan/c u 24,1+13,7 rpan/c) COOTBETCTBEHHO.

Taxum ob6pazom, pe3ynbrarsl onpenencHus 1O3n MoryT paccMaTpuBarhbesi, Kak
MOJTBEPKICHHUE CTIOCOOHOCTH 3PUTEIIBHON CUCTEMBI BOCIIPUHUMATh U OTIPEIETISATh
AT CTPYKTYPBI ABIKYIIETOCS 00bEKTa nepupepuuaeckiuM 3pEHHEM EIIIe B
TEeYEHHUE JJTATEHTHOTO MEePHOoAa, 0 MepeMenieHus B3opa Ha Koblo Jlangonsta. C
IpYTo#l CTOPOHBI, TOJy4eHHBIe Oosiee HU3KkKe BenmuuHbl J|O311 1o cpaBHEHUIO C
BenmmurHamu J{O311, MOTYT paccMaTpuBaThCs Kak MOITBEPIKICHNUE 3aBUCUMOCTH
J1O3 ot craTnyecKkoi HEHTPAIbHOU OCTPOTHI 3peHusi. O4eBUHO, YTO MOCKOJIBKY
no ycioBusm onpenenenus /O3, n3o0paxkenue konpua Jlannonpra
MPOCLUUPYETCS NMEHHO Ha MaKyJISIPHYIO 007acTh CETYATKH, TO 3TO U ONPEAEIsIeT
IPU HOPMAJIBHOM CTaTUYECKOI OCTpOTE 3peHus, 6onee Bricokyto O3 mo
cpaBHenuto ¢ JJO3m.

N3 ananmn3a BpEeMEHHOW JUHAMUKH ¥ MOCIEAOBATEIHPHOCTH COOBITHIA,
HAOJIIOAIOIINXCS IPU TIEPEMEIICHIH Ha SKpaHe TECTHUPYIOMUX BU3YaTbHbIX
00BEKTOB U TJIa3 UCIBITYeMOTo B npoiiecce onpenenenus /103m, ciemyer, 4To B
MexaHn3Max nepudepuueckoit {03 BaxHOE 3HAYEHNE MOTYT UTPATh MPOIECCHI
BOCIIPUATHS BU3YaJIHHOTO 00BEKTa POTOPENENTOPAMH, INIOTHOCTH KOTOPBIX
BO3PACTAET 10 MEpe NepeMenIeHusI H300paKeHNs BU3yaIbHOTO 00BEKTa B
HATPABJICHUH [IEHTPAILHOMN IMKHU ceTyaTku [22]. U3BeCTHO, 4TO penenTopsbl
nepudepun ceTyaTku 00J1a1al0T BRICOKOW YYBCTBUTEIIBHOCTHIO K BOCIIPUSITHIO
JBIDKCHUS M B TO K€ BPEMS, TP YBEIIMYEHUU UX TUIOTHOCTHU B HEMOCPEICTBEHHOM
OKPYKEHHH IIEHTPAILHOUN SIMKH, BO3PACTAeT YyBCTBUTEILHOCTh PEIENITUBHBIX
MOJIeH B pe3yJIbTare CYMMHPOBAHUS CUTHAIOB OT OOJIBIIIETO YHCIIa
dotopenentpos [4,5].



OnHako, MoJTy4eHHBIC JAHHBIE HE TAI0T OTBETAa Ha BOTPOC, KAKOE MUHUMAIHHOE
BpeMsi TpeOyeTCs 3pUTENbHON CHCTEME ISl Pa3NIUYICHUS JETAICH CTPOCHHUS
JIBIDKYIINXCSI 00BEKTOB, IPU BOCTIPHUSITUHU TOCIETHUX (OTOPEIENTOpaMHU
nepudepun ceryarku. OTHUM U3 TaKUX TOKA3aTelIel, XapaKTEP U3y IOMIUX
CKOPOCTh 00pabOTKM BU3yaIbHOU HH(POPMALIUU B 3pUTEIBHON CHCTEME, MOTJIa ObI
OBITH MpOAOKUTENBHOCTE MBU, noctarounas st paznudeHus
MOCJIEI0BATEIIbHOCTU MIPEABSIBICHUSI BU3yAIIbHBIX CTHMYJIOB.

UccnenoBanue nokasano, uto MBU y ucnbityemsix cocraBisiet 92,7 + 22,9 mc.
AHanu3 pacCUYUTAHHBIX IS TUX HCTBITYEMBIX KOA()PHUIIMEHTOB KOPPEIISIIHH
Mexay 3HaueHussMu J103n 1 MBU, no3BoMII IO CTETIEHU CBSI3U MEXAY 3TUMU
MOKa3aTesaMH, pa3aeIuTh UCIBITYEMbIX Ha TpU Ipymibl (Tad.).

Tabinuma

3navenns /1030, MBU u ux k03¢ HHULHEHTOB KOPPENISUHUN Y HCIIBITYEMbIX

Mpynnbl | 4030, mc MBH, mc Kaagpuunent
HOpPEenaALUMHK

1in=3) | 89,27+x10,1 | 89,9+10,0 10

2in=11) | 87,4+19.0 85.6+17.4 0,72

3 (n=6} g2 52+53,2 | 107,22+439,4 -0.25

Kak BuaHO U3 mpeacTaBieHHON TaObIUIbl y 3-X UCTBITYeMbIX 1-i rpynmsl ny 11-
TH UCTIBITYEMBIX 2-i TPYTIIBI — UMEIach TECHAs MOJIOKUTETbHAS KOPPEISIIMOHHAs
cBs13b Mexay BenmmunHamu JJO3m u MBU, a y 6-tu ucnibiTyemMbIx 3-i TPYyTITBI
CBSI3b MEXKY TUMU TMOKa3aTEIIMH OTCYTCTBOBAJA.

CymectBoBanue TecHo cBs3u Mexy JJO3m u MBU, BeisiBinennoe y 70%
HCIBITYEMBIX, TIO3BOJISET MPEANOararh, YT0 OJJHUM U3 KOMIIOHEHTOB HEHPOHHBIX
MEXaHU3MOB JHHAMHUYECKOH OCTPOTHI 3pEHHUS, MOKET OBITH CKOPOCTh 00pabOTKH
3pUTENBHON CUCTEMON BU3YAIbHBIX CUTHAIOB, KOTOPAsi MOYKET XapaKTePU30BaThCs
BBISIBIICHHBIMU y HCTIbITYeMbIXx MBU cpenneit mpoaomKuTenbHOCThIO 0K0JI0 93
MC.

W3BecTHO, 4TO MUHHUMAIILHOE BPEMsI, Yepe3 KOTOPOE MO3T MOKET MOJIYIHUTh
CUTHAJIBI OT CETYATKHM AJIS1 OPraHU3aIlMy OTBETHOH I11a30/IBUTaTEIbHON PEAKIINH,
cocrasisier 6osee 70 mc [6]. [Togcuurano, 4T0 BpeMEHHBIE 3aTpaThl MO3Ta Ha
aHaAJIN3 TOMOJHUTENbHBIX BU3YaJIbHBIX O0BEKTOB, BHOCHUMBIX B 3pUTEIHHOE TIOJIE
Ha ()OHE yXKe CYIIECTBYIOIINX, TaKkxke cocTaBisitoT okoio 70 mc [13]. Uepes 70 mc
MOCJIE TIPEIBSBICHUS 3PUTEILHOTO CTUMYJIA PETUCTPUPYIOTCS PAHHUE BOJIHBI
3pUTEIBHBIX BHI3BAHHBIX TIOTCHIIMAJIOB MO3ra yeioBeka [1].

[Ipenmnonaraercs, uto BpeMeHHO# uHTEepBaI B /0 MC BKJIIOUAET 3aTPaThl BPEMEHH
Ha 00pabOTKy 3pUTENBHBIX CUTHAJIOB B CETYATKE U MX MEpeaady B MO3T I10
3putenbHbIM TyTsIM [19]. [To naHHBIM (QYHKIIMOHAIEHOTO MarHUTOPE30HAHCHOTO
WCCIIEIOBAHUSI BPEMEHHBIX 3aTpaT MO3Ta Ha ()OpPMHUPOBAHHUE PEAKIINK BHUMAHUS,
3IIOPOBBIE HCTIBITYEMBIEC 3aTPaYyMBAIOT HA CMEIIEHNE 3PUTEIHHOTO BHUMAHUS
oxono 100 mc [8,14]. TToBblmieHNe HEUPOHHOW aKTUBHOCTH B IIEPBUYHOM
3pUTENBHON KOPE MOXKET OBITh 3aperucrpupoBano uepes3 40-60 mc mocie
MPE3CHTAINH 3PUTEIBHOTO CTUMYJIA, B TapUeTaIbHOM Kope uepe3 80 Mc u yepe3
100 mc BusyanpHast HGOpPMAIHS TOCTUTAET TIIa3HBIX MOJIeH KOPBI JOOHBIX O
Mmo3ra [24].



CormnocraBieHue NPUBEIECHHBIX TaHHBIX JINTEPATYpPhI O 3aTPaTax 3pUTEIbHON
CHUCTEMO} BPEMEHHU Ha aHAJU3 U Nlepeiadyy BU3yaJIbHbIX CUTHAJIOB B 3pUTEIIbHbIE
obractu Mo3ra ¢ osiydeHHbIMH Hamu 3HaueHussMd MBU u JIO3 noka3siBaeT, 9To
MO3T TPaTUT OOJIbIIIE BPEMEHH Ha aHAIH3 00JIee CIOXKHBIX MPOIECCOB, KOTOPBIMU
SABJISIIOTCS Pa3JIMYEHUE M1OCIIEI0BATEIBHOCTU IPEABSIBICHUS BU3YaJIbHBIX
00BEKTOB U pa3InYCHHE JeTaICH CTPOSHUS ABIKYIINXCS 00BEKTOB. MOXKHO
MPEANoIaraTh, YTO YCIOKHEHHE BU3yaJIbHON HH(DOPMAIIH MIPU ONIPEAeTICHUN
J103 ObLIO CBsA3aHO ¢ TeM, 4TO mmoka3aTeib O3 BKiIouaeT B ce0s1 He TOJIBKO
3aTparbl BpEMEHU Ha BOCIIPUATHE, aHAIU3 U NIEPEIauy CEHCOPHBIX CUTHAJIOB O
CTPYKTYpP€ TaKOTO MPOCTOTO BU3yaJbHOTO 00BEKTa, KOTOPHIM SIBISETCS KOJIBIIO
Jlango0y1bTa, HO M IONIOJTHUTENIbHBIE 3aTPAThl BPEMEHU HA 3TOT aHAIU3 B XOJ€
JIBUKEHHUS KOJIbIIAa HA SKPAHE.

JIeHCTBUTEIILHO, MOYKHO OBLIO OBI OKU/IATh, YTO €CIU OBl OCYIIECTBISIIOCH
3pUTEIbHOE BOCTIpUATHE KOIbIla JIaHm0IbTa KaK CTAaTHYECKOr0 00BEKTa, TO
3aTpaThl 3pUTEILHON CUCTEMOM BPEMEHU Ha 3TOT IPOCTENIINN aHAJIA3 JOJIKHBI
ObUTH coCTaBIATH 0K0JI0 70 Mc. B Hammx ompITax UCTIBITYEeMbIE TOKHBI ObUTH
BOCIIPHUHSTH 3TOT O0BEKT B IBUKCHUH U ONPEICIUTh HAIIPABJICHNE €ro Ae(eKTa.
N3BeCTHO, UTO BOCIIPUATUE ABUKEHUSA U OLIEHKA POCTPAHCTBEHHBIX
XapaKTePUCTHUK ABMKYIIUXCS 00BEKTOB, OCYIIECTBIISIETCS C y4aCTHEM
9KCTPACTHAPHBIX 3PUTEIBHBIX MOJICH U 3aJHUX yJ4aCTKOB TeMeHHOU Kopbl [19]. B
3TOM CIIy4yae BPEMEHHBIE 3aTpaThl MO3ra Ha (POPMUPOBAHNE PEAKIIUN BHUMAHUS U
aHanu3 popMbI 00BEKTA TOJKHBI BO3PACTH U, €CJIM OCHOBBIBATHCS HA
3JEKTPO(U3HOTIOTUIECKHUX JAHHBIX O BPEMEHH BO3pacTaHUsI HEMPOHHOU
aKTMBHOCTH B IapHETAIILHON KOPE MOCIIE IPE3EHTALNH 3PUTENBHOTO CTUMYJIA, OHA
Bo3pacraer yepe3 80-100 mc umu uepe3 20-40 Mmc mo3gHee, YeM B IEPBUIHOM
3puTenbHON Kope. BodmMoxHO, uro mmeHHo 3atpaTsl 3THX 20-40 Mc Ha aHaIHu3
IBWKYIIETOcs KoJblla JlanmonpTa B mapueTanbHO# Kope U 00yCIOBIMBAIOT
snauenue J{O3 pasroe 90-100 mc, onpeneneHHOE 1Tt 310POBBIX UCIBITYEeMbIX 18-
20-1eTHero Bo3pacra.

BbIIBUHYTBIE IPEANOJIOKEHUS O TOM, 4yTO BeianuunHa JJO3 orpaxkaeT cymmapHsbie
BPEMEHHBIE 3aTPAThl 3PUTEIBHON CUCTEMBI HAa BOCIIPUATHE BU3yaJIbHBIX CUTHAJIOB
CeTYaTKOH, NPOBEIEHNE U aHAJIM3 CUTHAJIOB B 3pUTEJIbHBIX MOJISIX 3aThUJIOYHON U
TEMEHHOM KOpbI, OCHOBAaHbI HA aHAJIM3€ CPEIHUX 3HAUEHUM 3TOTO MMOKa3aTeNs y
UCIIBITYEMBIX U UX COIIOCTABJIEHUU C 3aTpaTaMU MO3TOM BPEMEHHU Ha MIPOBEIECHUE
1 00paboTKy 3pUTENbHBIX CUTHAJIOB. OHAKO, U3 BEJIMYUH AUCIIEPCUH CPETHUX
3Hauenuid JIO3 BuiHO, uTo nokasaresnu {03 BapbUpyIOT Y UCIIBITYEMBIX B
mupokux npenenax: JJO3m = 91,8+421,9 mc; u B ocobennoctu, J103m = 102,2+45,8
Mc. OcoOblil HHTEpeC MPEACTABISIOT CIy4Yan HAOIIOACHUH Y UCTIBITYEMBIX OYCHb
BBICOKUX 3HaueHu# J{O3, Korga OHM MOTIIH COCTaBIATH 0K0J10 20 McC.

OO6BsicHUTD TH KpaitHue 3HaueHus BeandnH J{O3 MOKHO, TOMYCTUB, YTO TOJKHBI
CYIIIECTBOBATH JApyTrue (aKkTopbl, HAPUMED, OoJiee ObICTPO 1 GoJiee MEAIEHHO
MIPOTEKAOIINE B 3PUTEIIHLHON CUCTEME MPOLIECCHl U MEXAHU3Mbl BOCIPUATHS U
aHanm3a n300pakeHns IBMXKyIUXcs koen Jlangonsra. B wactHocTH, B ciydae
Bbicokoi JIO3, 01MH U3 TaKNX MEXaHU3MOB MOXET OBITh CBSI3aH C BAPbUPOBAaHUEM
B OTHOCUTEIBHO IMIMPOKHUX Mpeaesax HopMaabHbIX BennunH JII1 cakkagnaeckux
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IABWKEHHH 113 y ucnbiTyeMbix 239,7 + 28,9 Mmc. YV psia HCTIBITYEMBIX B YCIOBUSX
OKHJaHUSI MU TIOBTOPEHUS OTHOOOPA3HBIX [IUKIIOB JIBIKEHUS OOBEKTOB Ha
HKpaHE MOHUTOPA U CIEISIIINX 32 HUMH JBIKEHUH T71a3, HA0II01al0TCs “ 9KCIpecc
cakkaner”, JIIT mepuon koropsix Moxker coctaBisaTh 100 — 150 mc. U3
MIPOBEICHHOTO BBIIIE COMMOCTABIICHUS HA 3alMCAX JBMKEHUH TJ1a3 BPEMEHHBIX
WHTEPBAJIOB, B TEUEHNE KOTOPHIX HA SKPAHE MOSIBISUIUCH U OCTABAJINChH B
JIBVKEHUH CBETAIEECs MATHO U KOJIbIO JIaH0/1bTa, C BpEMEHHBIME HHTEPBAIaMH
WHUIUHPOBAHNUS, OCYIIECTBIICHUS CAaKKaIbl M CICKECHHS 32 IBIDKCHUEM IISITHA
KOJIbIIa CJIEAYET, 4TO Npu KopoTKoM JII1 y nCrpITyeMOTro yBeTUUHBACTCS BPEMS
¢ukcannu B30opa Ha KoJble JIaHT0JIbTa M TEM CaMBIM CO3[AAI0TCS YCIOBUS IS
pacno3HaBaHus JAETalel IBIKYIIErocs 00bekTa 3a 00jiee KOPOTKOE CYMMapHOe
Bpems, T.e. ero JIO3 MokeT oka3aThesi 00Jiee BEICOKOM.

Eme oganM u3 MexaHn3MoB, 00yCIIOBIMBAIONINX BBICOKYIO O3, MoxKeT,
BEPOSTHO, OBITh MEXAHU3M 3aleyaTIeBaHMs B allllapaTe MTHOBEHHOW MaMsTh
Koruu (popMbl KoJiblia JIaHT0IbTa U €€ TIOCIEAYIOIIETO aHaIn3a MOCIe
npeabsBICHUS KObla. B 3ToM ciyuae, moy4eHHbIE HAMH BBICOKHE 3HaYEHUS
JO3 — okono 40 mc, Mmoriu OBl OTpaXkaTh JIUIIb 3aTPAThl BPEMEHHU Ha MPOIECC
“mMraoBeHHoro ¢ororpadupoBanus” koisia JlangosisTa nepudepuaeckum
3penueM [4]. B mosib3y BEpOSTHOCTH CyIIECTBOBAHUS TAKOTO MEXaHU3Ma
CBUJETENHCTBYIOT OYEBHUIHBIEC (DAKTHI, YTO MMEHHO MEXaHU3MbI IEPH(PEPUIECKOTO
3peHUs MPUHUMAIOT HETIOCPECTBEHHOE YYacTHEe B 0TOOPE 3HAUNMBIX ISt
YeJI0BEKa CTATUYECKUX U, B 0OCOOCHHOCTH, JBIKYIIUXCSI BU3YAJIbHBIX CUTHAJIOB U3
MHOECTBA APYTUX JUJIs UX HOCIEAYIOIIEro AETAIBHOIO aHalu3a ocie
HAIpPaBJICHUS Ha 3TH 00BEKTHI HAIIETO B30Pa.

CMmemieHue B30pa MPUHIATO CYMTATH B HACTOSIIEE BPEMS OJTHUM U3 BaKHEHIINX
KOppesaToB BHUMaHUs uenoBeka [8,17]. [TosryueHHbIC HAMH CIIOBECHBIE OTYETHI
UCHIBITYEMBIX ¢ BBICOKOHM JJO3 MOXHO paccMaTpuBaTh Kak CBUACTEIHCTBYIOUINE B
M0JIb3y BO3MOXHOCTHU MCIOJB30BaHus B MexaHu3mMax /{03 MrHoBeHHOTO
“tdororpadupoBanus”’ m3o0paxeHus koibla Jlangonera nepudepuaecKkum
3peHHEeM, COXpPaHEeHHUS KONTMU N300paKeHHsI B allapaTe MTHOBEHHOW MaMsATH U
MOCJIETYIOIIEro aHainu3a n3o0paxenns. OOBIYHO UCIBITYEMBIE 3asIBIISLIN, YTO MX
MpeCcTaBIeHUE O HAMpaBJIeHNH AedeKTa Koybla Jlanmo1pTa BOZHUKANIO HE Cpa3y B
MOMEHT €T0 MPEABSBICHUS, a CITyCTSI HEKOTOPOE BpeMsi. MOKHO JOMYCTHUThH, YTO
3TO BpEMsI 3aTPAavuMBAIOCh MO3TOM HCTIBITYEMBIX Ha aHAIN3 POTOrpadhuIecoKoro
(MKOHMYECKOTO0) N300pakeHUs KOJIbIA, COXPAHEHHOTO B aliapaTe MrHOBEHHOW
MaMSTH.

Taxum o0pa3om, morydeHHbIE HAMH JTaHHBIE JAIOT OCHOBAHUE MPEAIOJIararh, YT0
JO3 yenoBeka, Kak M Ipyrue 3puTeIbHbIe (YHKINH, IBISETCS CIOKHON
byHKIIMEH MO3ra, KOTOpasi MOKET PEaM30BBIBATHCS C HCIIOJIb30BAaHUEM
CEHCOPHBIX, I1a30/IBUTAaTEIbHBIX MEXaHU3MOB 3PUTEIHHON CUCTEMBI U
MEXaHU3MOB 3PUTEIBHOM MaMSTH.
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