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BBEAEHWME

OnHO M3 KJIIOUeBBIX HaIpaBieHUi pa3BUTHS MHMOPMALMOHHBIX TEXHOJIO-
Ml — ToJydyeHre U300paxkeHuii OKpyKawllero Mupa, 1ugponas oopadoTka
U CUHTE3 M300pakeHUi, X pacrno3HaBaHue U moHuMaHue. OLLyTUMBbIA TTpo-
rpecc B paboTe ¢ U300paXkeHUSIMU TIPUBEJ K MPOXOASIEH B ITOCIeIHUE AeCATU-
JIETUSI HOBOM TEXHOJOTUYECKOI PEeBOJIIOLIMHI. 3a[10JIT0 10 TOTO, KaK MoJyvYeHune,
00paboTKa M CHUHTE3 M300pakeHUI CTaiu JOCTYIMHBIMU KaXKJIOMY UYEJIOBEKY
(a BBIUMCIIMTENIbHBIE MAlIMHBI OB e1l1e TTPAKTUYEeCKU «CJIeTIbl»), B CepeInHe
XX BeKa BO3HMKJIa HOBasi HAyKa — MKOHMKa.

HxoHnka — Hayka 00 n300paxkeHusIX, UX TOCTPOCHUU, Tiepeiaye, BOCIPUsI-
TUM U pacrnio3HaBaHuu |MupoinHukoB, 1977—1987; XapkeBuu, 1953—1973;
Aleksander, 1996]. B MKOHUKe yIauyHO COCHMHWIMCH PE3YJIBTAThI, MOJYUCH-
HbIE€ B ONITUKE (C €€ ThICSYEJIETHEN CUCTEMOI 3HAHUUN M YHUKATBbHBIM OIBbITOM
MPaKTUIECKUX MPUIOKEHUIT), B MATEeMaTUKe 1 B LIM(PPOBBIX TEXHOJIOTUSIX. DTO
IPaHIMO3HBINM pPE3yabTaT B3aUMOJEUCTBUS TYMAHUTAPHBIX M €CTECTBEHHBIX
HayK, puaocodcKoro moHUMaHUs PO U300pakeHUs B XKM3HU YeJI0BeKa.

B nHacrosiee Bpems: pa3BUTHE OOIIECTBA M TEXHOJIOTUM ITOTPEOOBAIO BbI-
NIEJTTh B UKOHUKE HOBYIO MEXIUCUUTUIMHAPHYIO 00J1aCTh — HEHPOUKOHUKY
Kak HayKy O (hM3MOJOTMYecKuX MexaHu3Max (popMUpOBaHUST M300paKEeHUI,
UX TTOCTPOCHUU, BOCIPUSITUM, PACTIO3HABAHUY U TIOHUMAHUY CEMaHTUUECKOTO
3HAUEHUS] U300paKeHUIi, BKIIOUas UCCIeNOBAaHUE TUHAMUYECKUX KapT nes-
TeJbHOCTU MO3Ta YejioBeKa, 00ecreunBaloniero 3T npoieccbl. OnTuueckue
TEXHOJIOTMU, HU(POBBIE TEXHOJOIMU 00pPabOTKU M300pakeHuil, odTaabMO-
Jiorusi, cuxo(u3noaorust 3peHusi, udpoBoe KapTUpoBaHUe pabdOThl MO3ra,
HUCKYCCTBO (CKMBOMUCH, Tpaduka, apxXxUuTeKTypa, TeaTp, KHHO U TeJeBUIECHUE)
MOKHO CUCTEMHO OOBEAUHSTH B LIEJIOCTHYIO IESITEJIbHOCTh YeJIOBEKa UMEHHO
Onarogapst HEPOMKOHMKE.

ITpenMeTr HEMPOMKOHUKU OXBAThIBAET BCIO ICSITEIbHOCTh YeJI0BEKa, B OCHO-
BE KOTOPOI JIEXKUT U300pakeHue Ha ceTuatke. [t obecrieueHus BBDKMBaHUS U
93¢ HeKTUBHON PabOTHI XKMBOTO OpraHU3Ma M300paxkKeHNe JOKHO OBITH IIPe-
CTaBJIEHO B MO3T€, pacllO3HAHO, a B pe3yjibraTe MpuHTO peiieHue. [IpuHsaTue
pELIeHUIA — 3TO BaXXHEUINNI KOTHUTUBHBINM TPOILIECC, 3aBEpIIAOIINAN o0pa-
00TKY M300pakeHUii B MO3re 1 obecriednBaroinii 93¢ GeKTUBHYIO NI TETbHOCTD
yesoBeka. OH 3aKaHUMBAETCsl JTMOO BHYTPEHHUM BbIOOPOM, C OTCPOUYEHHOM
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BO3MOXHOW peakiiveit (BbIOOPOM IJIsl pa3BUTUSI BHYTPEHHEN KapTUHBI MUpa),
00 HEeMEeIJICHHBIM 3allyCKOM BBIOpAHHOTO JBUTaTebHOro akrta. [IpuHsiThe
pelIeHUi 0XBaThiBa€T OTPOMHBII pasaen MHGOPMATUKKU U MH(POPMALIMOHHBIX
TEXHOJIOTUi1, TEXHOJIOTUI YIIpaBJieHUsI. DTO 3aBeplIarolInii 3Tan paboThl cO0-
CTBEHHO 3pUTEJLHON CUCTEMBI, KaK KUBOM, TaK U UCKYycCTBeHHOI [Kpacuib-
HMKOB, 1958; 1986; 2011]. I1poriiecc MpUHSATHS PELICHUS 3aKJII0YACTCS B «ONTH -
MaJIbHOM BBIOOpEe» Cpelu pa3MyHbIX aJlbTepHAaTUBHBIX BO3MOXHOCTel [Saaty,
1980; 2005; 2008]. M aTOT BEIOOP OXBATHIBAET BCE BUIIbI OCO3HAHHOIA, a B psiie
cJTyJaeB M HEOCO3HAHHOI, IesITeIbHOCTH YyesioBeka. Dopmupyercst oTHOIIeHUE
HabIromaTeNiss K ceMaHTUKe MTaHHOTO M300pakeHUsl, 3alloMUHaHue. JlesTennb-
HOCTb XXWBOM CUCTEMbI, OCOBHAHHOTO U HEOCO3HAHHOTO BOCIPUSITHST M300pa-
JKEHMI COTTPOBOXKIAETCS TBUTATEIbHBIMU M BETETATUBHBIMM PEaKIUSIMU, He-
obxonuMbIMU 11 BbikuBaHUs. Ha ux cootHomenue ykaspisan WM. I1. [TaBnos
B cBoeM o0cyxaeHuu padbot D. TopHpaaiika [[1asnos, 1923].

3puTenbHasi KapTUHA MUPAa — 3TO OCHOBA MBILIJICHUS YeJI0BeKa, 1 UMEHHO
Ha OCHOBAHUM HCCIIEAOBAHUI pabOThl MO3ra B 3pUTEIbHOM CpeJe MOXKHO T0-
HSITb OCHOBHbIE KOHCTPYKUMHU U IIPUHLIMITBI pa0OThl MO3ra, Ha KOTOPbIX CTPO-
UTCS TOBEIeHUE YeJIOBeKa, B3aMMOEHCTBYE JIIOJei, TPUHLUIBI YIIPABIECHUS
YeJI0BEKOM KOJIIEKTMBAMM U TeXHOJOTMYyecKuMu npoieccamu [Iesep, Llyk-
KepMaH, 1961; Iesep, 1995].

HNubopmaimoHHO-TICUXOJIOTUYECKOe OCO3HaBaeMOe M HeOoCO3HaBaeMoe
BO3IEHCTBIE Ha YeJIOBeKa ITPU BOCTIPUSITUN 3PUTEIbHBIX CTUMYJIOB OXBAaThIBAeT
MPaKTUYECKU BCe TPOOJIEMbI CEHCOPHOM (DM3MOJIOTMU W KOTHUTUBHOM TICH-
Xxojiornu, ncuxodusuosniorun, Teopun MHbopmaiuu. CeHcopHasi Helipodu-
310JIOTHS TIOJTyYrjia OTPOMHOE pa3BUTHE 3a TTocaeHue cTo JeT. M3 Bcex Hayk o
YyeJIoBeKe ceHCcopHast (hM3MOJIOTHS 0Ka3ajlach, BEPOSITHO, caMOii BOCTpeOOBaH -
HOI1 1151 0GecIieYeHusI TEXHOJIOTMUECKOro MPOophiBa B 00J1aCTH KOMMYHUKAIIUA,
BBIYMCIUTEIbHONW TEXHUKU, TEXHUKU BOOPYKEHUI, YIIPaBJICHUS TTOBEICHUEM
YeJIoBeKa M TOHMMaHMSI YeJIOBEKOM OKPYXKAalOIIei Cpe/ibl.

CylliecTByOIlIMe U OTOOpPaHHbIE B IBOJIOLMU CEHCOPHBbIE <«UMHTephenchl»
OKa3bIBAIOTCS MPAKTUUYECKU eNMHCTBEHHBIM CITOCOOOM OOIIEHUST YeJIOBeKa C ue-
JIOBEKOM M TTO3HAHMS YeJIOBEKOM OKPY3KAIOIIEro MUpa, a Ui UCCaenoBaTes s —
OCHOBHBIM TTyTeM U3yYeHUS IesITeIbHOCTU Mo3ra. CBsI3b «M300pakeHUe — CTH-
MyJI» SIBJISIETCST KITIOUOM K 3aKPBITBIM JIJIS IOHMMAaHHWSI KOHCTPYKLIMSIM MO3Ta,
a M300pakeHUsT aKTUBHOCTH 3TUX CTPYKTYP KaK OTKJIVMKOB Ha CTUMYJIBI — HMH-
CTPYMEHTOM ISl U3y4eHUs paboThl Mo3ra. OTKIMKU Ha 3pUTESIbHbIE CTUMYJIbI
p€aibHOM M BUPTYaJIbHOU CPEbI SIBJISIIOTCS BAXKHEMIIEH 4aCThblO AESITEbHOCTH
yesioBeKa, orpeiessieMoil KOHTEKCTOM, TTOTPEOHOCTSIMU U LIEJIbIO.

Mup 3BYKOB 1 MUP M300paXkeHU I TTOMOTalOT YeJIOBEKY ITOCTPOUTH COOCTBEH-
HYI0 KapTUHY MUpa. Mup 3ByKOB, 00€CIeUMBaOIIMX CIYXOBYIO KOMMYHUKALIWIO
JUISI 4eJloBeKa, MOXKHO pa3leUTh Ha JABE YacTH: BOCTIPUSATUE (CIyX) M BOCIPO-
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n3BeleHUe (KPUKU, TICHUE, PeUb). AHAJIOTMYHO pa3iesieH U MUP M300pakeHUiA,
BO3HUKAIOIIMX Ha CeTYaTKe: BOCTIPUSATHE (3peHUE) U BOCIIPOU3BEIEHUE N300pa-
JKEHMI, 00ecreurBalolIX 3pUTEIbHYI0 HeBepOaIbHY0 KOMMYHUKALIMIO (MU-
MMKa U TTAaHTOMHUMMKA YeJIoBeKa M KMBOTHBIX). [IpeoOpa3oBaHrie BpeMEHHOTO
3BYKOBOTO CHUTHaJla B TIPOCTPAHCTBEHHBIN CIYXOBOI IMO3BOJISIET COMOCTABISATh
MPOCTPAHCTBEHHYIO CIIYXOBYIO U 3PUTEJbHYIO MPOCTPAHCTBEHHYIO MHpopMa-
IIMM B CTPYKTypax MoO3ra Ha ONHOM «s3biKe». [TpOCTpaHCTBEHHYIO, «3pUTENb-
HyI0» OPTaHMU3AIIUIO CIYXOBOTO BOCIIPUSITHUS M3YUYalOT He TOJbKO B (DU3UOJOTHH
[Rauschecker, 2001; 2009], Ho u B my3bike [Muiuenko, 2014|. Cunte3 nsobpa-
JKEHUI OpTaHM3MOM YeJloBeKa MJIM XMBOTHBIX HE CTOJIb OYEBUICH, KaK CHTE3
3BYKOB. OH 0003HaYaeTCs B IPYroii TEPMUHOJIOTAN U IIPOKO U3BECTEH; 3TO MU~
MHKa, XeCThI, TEJIOABIIKEHUS, TO €CTh CPEICTBA HEBEpOATbHON KOMMYHUKAIIUH.
Kpome Toro, yesioBek BiiajeeT cpencTBaMy MOCTPOSHUST M300paXkeHU i ¢ TOMO-
B0 TEXHUUYECKUX CPEJICTB M300Pa3UTEIbHOTO UCKYCCTBA: OT IPUMUTUBHBIX MH-
CTPYMEHTOB J10 LIU(POBBIX METOIOB CUHTE3a N300PaKEHMUIA.

JInio yesoBeka BOCIIPUHUMAETCSI Cpasy IMOCe POXKACHUS, XOTS JIsl TIOHU-
MaHUsl neTaieii MUMUKU TpebyeTcs JIUTelbHasi paboTa OCO3HAHHOTO U HEOo-
CO3HAHHOTO BOCIPUSATHUSI, 00yuyeHus1 u namsaTtu [bapabaniukos, 1990; 2012].
OO0yueHre BOCIIPUSITHIO OOJBIIMHCTBA N300paXkeHU I, 3a UCKIIIOUeHUEM TTIOHM -
MaHUS UX CEMaHTUYECKOTO 3HAYEHUS, MPOUCXOAUT OObIYHO Oe3 yuutens. Ho
€CTh U300paKeHUsI, paclio3HaBaHNE W IIOHUMaHNe KOTOPBIX TPeOyeT 00yUeH st
C yIuTeNIeM, 3TO TEKCThl. BO3SHUKHOBEHME peun, TOCTPOSHUE 3pUTEITBHBIX CUM-
BOJIOB ¥ 3HAKOB, a 3aTeM M MTUCbMEHHOM peun, Co31aHNe TEXHUKU CUHTEe3a 3BY-
KOB M CUHTE3a N300paskeHUI COMTPOBOXKIAIOT BCIO MCTOPUIO YesoBeuecTBa. Co
BpeMeH [Tudaropa oHM TeCHO CBSI3aHBI C 3apOXKIEHUEM IKCIIEPUMEHTATbHBIX
cUXoduU3nIecKuX UCCliefOBaHU U ¢ pa3BuTueM MaTemaTuku [ Llut. mo: Jlurc,
1903].

BaXkHO OTMETUTB, YTO 1IeJIOCTHASI KApTHHA MUPa BO MHOTOM 3aBUCUT OT Jiesi-
TeJbHOCTHU YeJIOBeKa B KOHKPETHOI ObITOBO, MPOU3BOACTBEHHOI WM O0EBOI
cutyauuu. JocTxkeHue 1eau odecrneunBaeT HeMmpepbiBHAs AesTEILHOCTD Ye-
JIoBeKa. B pa3HbIX YCIOBUSX AeSATEILHOCTH MOTYT TOMUHUPOBATh Ta WIM UHAs
CEHCOpHasl cHUcTeMa W TIONKII0YaThCsl Pa3IMuHblE WCITOJHUTEIbHBIE MeXa-
Husmbl [[TaBnos, 1923; CumonoB, 1980]. Bo3MOXHBI CPBIBbI «HETIPEPBHIBHON»
IesTeJIbHOCTU 4YelIoBeKa, TaK Ha3biBaeMble Mapokcu3mbl [[op6os, 1973]. Ho
IJIaBHOE TO, YTO 3Ta AeSATEIBHOCTD 3aBUCUT OT «cBepx3amaumn» 1o K. C. Cranuc-
JIaBCKOMY, Un oT «cBepxueau» o U. I1. [1aBnoBy, cTosiiiux nepe 4e10BEKOM.
| Cranucmasckmii, 1959; I1asnos, 1923].

B naHHO# KHUre paccMOTpUMM HeHpohU3MOJOTUUECKUEe MEeXaHW3Mbl BOC-
MpUATUS JTOKATLHOM M TJI00aIbHOM, OCO3HABaeMOUM M HEOCO3HABaeMOI 3pH-
TeJbHOM MH(bOpMalLMKU B 00eCIIeYeHU UMEHHO lieJeHANpaBIeHHOM esaTelb-
HOCTH UeJioBeKa.



I'AABA 1

CBET U1 ITOCTPOEHME M30BPAKEHIN

1.1 KBAHTOBAA YYBCTBMUTEABHOCTD
I'AA3A

HcxonHo mist n3o0pakeHusT HEOOXOAUM CBET, XOTs KOAMPOBaHME, IIepeaa-
ya M pacro3HaBaHUE MU300PaKeHUI MOTYT IIPOMCXOAUTh B HEPBHOM CUCTEME,
TEJICBU3MOHHBIX 1 BBIYMCIUTENIBHBIX ycTpoiicTBax. ONTHKa — HaykKa O CBETe,
4acTh (DU3KMKU, CBSI3aHHAsI C U3yUYEHUEM CBOMCTB BUAMMOIO, MH(PPAKpaCHOTO U
yJIBTPaUOJIETOBOTO INATIA30HOB 3JIEKTPOMATHUTHOTO crieKTpa. CBeTOM 00bIY-
HO Ha3bIBAIOT BUAWMBIN TUAMa30H 3JIEKTPOMATHUTHOTO M3Ty4eHUS C TTMHON
BoutH oT 780 HM 1o 380 HM. IpaHnIIaMy BUIMMOTO Y€JIOBEKOM CBETa B OOBIYHBIX
YCJIOBUSIX SIBJISIIOTCS MH(MpakpacHoe M yiabTpaduosieTtoBoe usnydeHusi. Cer
MMeeT KBAaHTOBYIO Mpupoay. B cuity 3Toro morjomieHue B mMUrMeHTax (GhoTo-
peLenTopoB MPOUCXOAUT AUCKPETHBIMU MOPLUSIMU. DHEPrus, nepeHocuMast
OJIHUM KBaHTOM, paBHa:

E = hy,
IIe v — 4acToTa M3JIy4eHUs, a 1 — BJIEMEHTApHbBII KBaHT JAECTBUS, YHUBEP-
caJibHasl KOHCTaHTa, roctosiHHasg [Tnanka 4= 6,626 x 10—34 Ix c.

C. W. BaBunos emie B 1930-x romax onpeaennia MUHIMAJIBHOE YMCIO POTO-
HOB (KBaHTOB CBETa), HEOOXOAMMOE MIJIsi OOHApPYKEHUSI CUTHaJIa B TICUXO(hU-
3UYECKUX DKCIIEpUMEHTaX. 3aTeM B MHOTOYMCJICHHBIX U Pa3HOOOPa3HBIX YCI0-
BUSIX 3T BEJIMYMHbBI YTOUHSIM nccienoBarean Tommannoun, ®panuuun, CIIIA.
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CuuTaercst, 4TO ISl TOTO, YTOObI OOHAPYKWUTh CUTHAT HEOOXOAMMO UMETh Ha
3pauke Bcero oT 15 mo 30 kBaHTOB [BaBuios, 1950; OcrpoBckuii, 2007; Tu-
omos, lenenuu, 2013; Bouman, Van der Velden, 1948]. Xots mis 3armycka
OTKJIMKa OJHOTO PEIEINTOpa TOCTaTOUYHO, YTOOKI TOIajl Ha HEro BCEro OIMH
dorton [Baylor et al., 1979]. Paznuuue B msTHanLaTh KBAHTOB ISl OOHapyXKe-
HMS HaOTIoMaTeIeM U OIMH KBaHT /IS 3aITyCKa OTKJIMKA OTHOTO pelienTopa Bbl-
3BaHO TMOTEPSIMU B TIa3e W TEIJIOBBIMU IIIyMaMu. DTO O3HAyaeT, YTO MpUpoaa
MOYTH AOCTUTIIA (DU3UUECKOTO Mpeiesia YyBCTBUTEIBHOCTH, U TOJbKO HEIaBHO
MaTpPUIbl COBPEMEHHBIX BUIECOTPUEMHUKOB JOCTUTIA 3TOTO YPOBHSI UYyBCTBH-
tenpHOCTU |Bacunbes, Tubunos, 2018; Hectepos u ap., 2009]. Xumuueckast
cpena oToperienTopa HaXOMUTCS B HEPABHOBECHOM METacCTaOUIbHOM COCTOSI-
Hun. C BeposITHOCTHIO 0KOJ10 0,7 oauH (DOTOH 3aIycKaeT LEMHYI0 peaklnio,
pa3pyLIAIoIIyI0 3TO COCTOsTHUE. Beero omnu (GoToH 3amyckaer B aeiicreue 10°
3apsiIoB B (poTopenentope, Kak GoToyMHOXUTEb.

MoxeT ObITh Haxe Oosiee BIEYATISIONIMM, YeM KBAHTOBAsl YYBCTBUTEJb-
HOCTb TJla3a, SIBJISIETCSI OTPOMHBIN TMHAMMUYECKMIl AMAIa3oH SIPKOCTeil Hc-
TOYHUKOB M OCBELIEHHOCTE! OKpyXKalollieil cpenbl, MPU KOTOPBIX IJ1a3 MOXKET
pabotarb. YeoBeK BUIUT B AuariazoHe 15° MOpsiAKoB U3MEHEHUS IPKOCTU OT
HOYHOTO CKOTOIMYECKOTO, MajJ0YKOBOIO 10 THEBHOTO (DOTOMMYECKOTo, KO-
6oukoBoro 3peHus. IlpucrocobieHrue K TaKOMy OMaIlia3oHy oOecedyrBaloT
M3MEHEHMe ThaMeTpa 3pavka, IpoIecChl XMMUUECKOM M HEPBHOM amanTaiuu
[Bei3oB, Ky3sHewnona, 1969; KpacunbHukos, 1986, 1993, 1994, 1997; ®upcos,
ToBapnosckuii, 1990, 2001]. beutu co3nanbl a3hdekTrBHBIE MaTeMaTUUYECKUE
Monenu anantauuu [KpacunbHukos, 1986, 1993, 1994, 1997], obecrieunBiime
pa3BUTHE TEXHUKU TTpUeMa n300paxkeHUiA.

B pesynbrate pa3HOi UyBCTBUTEIIBHOCTH MMAJIOUEK U KOJIO0OYEK, a TaKKe e -
CTBMSI MEXaHM3Ma aJianTalliy YeJOBEK MOXET paboTaTh ¢ pyObIMU KPYITHBIMU
M300pakeHUSIMU TIPU CBETE 3BE€3IHOTO HeOa, BUIIETh TOCTATOYHO MEJIKME JAeTa-
JIA MIPU IYHHOM CBETE 1 YUTATh Ha 3aJIMTOM COJIHLIEM TUISIKE B JIETHUI MOJIIEHb.
PaGoTa npu 60abIINX YPOBHSX SIPKOCTU UCTOYHUKA U OCBEILIEHHOCTU paboyero
MecTa JJIs TJ1a3a ofacHa; OMacHo JaXke HabaoeHUe CBeTOAMON0B (HaunHas OT
MaJIOMOIIHBIX YKA30K) 1 UCTTOJIb30BAHUE SIPKUX THUCTLIEEB.

Cy1iecTBYIONINIA TTapagoKC 3pEHUS 3aKII0YaeTCs B TOM, YTO CBET — 3TO He
TOJIKO OCHOBHOM MCTOYHMK WHMOpPMAIMK UTS YeloBeKa 00 OKpYXKaloleM
Mupe, HO u (aKTop pUCKa, OCOOCHHO B CHMHE U YIbTpaduroaeTOBOM 00Ia-
crsax [OctpoBckuit, 2007]. 3amuty r1a3a yejloBeKa YaCTUUYHO OOECIeuynBaloT
€CTeCTBEHHbIE (DWIBTPBI (XPYCTAIMUK, JIMTUIBI KEITOTO TSITHA), YIAJsIoIue
yJIBTpaUOJIET U CUHIOK YacTh CIeKTpa. Bo3aMOXHOCTH eCTeCTBEHHOM 3allu-
ThI CETUYATKU U JJaXKe POTOBUIIBI OT OXKOTOB COTJIACOBaHbI C COJTHEUHBIM CBETOM
JINIITb HA YPOBHE MOPsI, HA HU3KUX BBICOTAX, HO OMACHOCTh TAUTCS B IPKUX MC-
TOYHUKAX, HA BHICOKOTOPbE, HA 3aCHEXKEHHBIX U 3aJUTBIX COJHLEM CKJIOHAX
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TOp — M TYT HeOOXOIMMa MCKYCCTBEHHAsT 1IBETOBask KOPPEKIMs 3peHus [3ak,
Ocrposckuii 2010; Ocrposckuii, 2005, 2006, 2007; Boulton, Ostrovsky et al.,
1993; Zak, Ostrovsky, 2012]. HeuyBCcTBUTENIBHOCTh IJ1a3a K MH(paKpacHOMY
M3JIY4EHUIO SIBJISIETCST JUTSI YeJIoBeKa KaK TETUIOKPOBHOTO CYLIECTBA JKU3HEH-
HO BaxkHOH. Tesio KaK UCTOYHUK MH(PPaKPaCHOTO U3JIyUYEHUST «OCCTLISII0» Obl
Hac, Jeaio Obl CJIeNbIMU K C1a0bIM MICTOYHUKAM CBETA.

1.2. TIOCTPOEHWME U30BPASKEHUIA.
KAMEPA-OBCKVPA

W BbICOKOUYBCTBUTENbHBIN TTpUeM (HOTOHOB hoTOpelienTopaMu, U aaanta-
1IMS1 K pa3HbIM YPOBHSIM SIPKOCTH HaIlpaBJIeHbl HA BOCIIPUSTHE M300paXKeHU I
YyeJJ0BeKOM. YToOBI MOMIyYUTh ONTUYECKOE M300paxkeHne, Halo UMETh I0JI0e
TMOMEIIeHNE: TPOT C Y3KUM BXOJIOM, KOMHATY C OKHOM U IEPEBSIHHBIMU CTaBHSI-
MM C BXOTHBIM JIJIST COJTHEUHBIX JTydeli oTBepcTreM. OTBepCTHe, KaK 3pavoK, He-
00X0IMMO TSI TIOCTPOEHMS 300pakeHUs. Ha MpoTUBOMOIOKHON OTBEPCTUIO
CTeHe B TeMHOI KOMHaTe (obscura camera, jiat.) (hOpMUPYETCST U300paKeHUE.
WnaTepec kK kamepe-o6ckype mpossistiia [Inaton, Apucrorens, JleoHapmo ma
Bunuu, diopep, Hbl0TOH M MHOTrHMe Ipyrue MCCAemoBaTeId W XYITOXKHUKHU.
Yr1o0Obl yBUIETH COOPMUPOBAHHOE OTBEPCTUEM M300pakeHUe Ha MPOTUBOIIO-
JIOXKHOW CTeHe, HAlIo HAXOAUThCS B KOMHATe 1 (3KeJIaTeJIbHO) UMETh TTePEIBIK-
HOIi 9KpaH Ui MoJdopa JOCTaTOYHO KOHTpacTHoro uzobpaxenusi. Kamepa-
00CKypa MOXET ObITh ClieJlaHa B BUJE sIIMKa, KOPOOKU C OTBEPCTUEM B OTHOM
U3 cTeHoK (puc. 1.1).

[pocTpaHcTBO
MpocTtpaHcTBO N306pakeHnin
06beKTOB

Ceet

.

O6bekT ~d

Kamepa-o6ckypa

Puc. 1.1. MNpuHuun gencTens kamepbl-06¢Kypbl
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MoOXHO MOJyYnTh U300pakeHUE B HEOOJIBIIIOM SIIITUKE, €CJIA B €ro MepeIHe it
CTEHKE C/IejIaTh OTBEPCTUE OKOJIO 1 MM, a 3aJHIOI0 CTEHKY 3aMEHUTh MAaTOBbIM
MOJIYTIPO3payHbIM 3KpaHOM. Ha 3ToM 3KkpaHe MOXHO KapaHIalloM OOBOAUTH
KOHTYPBI U300pakeHUsI, TOCTPOCHHOTO IO 3aKOHAM TPSIMOM MEPCTIEKTUBHI B
COOTBETCTBUU C 3aKOHAMM IeOMEpPUYECKOil onTuku. Tak ObUI co3naH Mpuoop
IUIs1 00y4YeHUsT XyIOKHUKOB MOCTPOCHUIO MPsIMOIi MepcreKTuBbl. [To3xe ais
MOBBIIIEHUS IPKOCTU M300paXkeHUsT OTBEPCTHUE B MEPENHe CTeHKe, «3pauke»
KaMepbI-00CKYpbl OBLIO JOMOJIHEHO JMH30BBIM OOBEKTHBOM.

DBOJIIONMS KAMEPHOTO Tjla3a B XXMBOM IIPUPOIE MPOoTeKaaa MOX0XUM o0pa-
30M. Y MHOTOKJIETOUHBIX TTOSIBJISIETCST CBOeoOpa3Hasi KaMepa-00cKypa — YIoy-
OJieHMe, Ha JHE KOTOPOTO HAXOMSTCS CBETOUYYBCTBUTEIbHBIC KIETKU; Y OoJiee
CJIOKHBIX OPraHM3MOB TOSIBUJIACh JIMH3a — XPYyCTajluK, a 3aTeéM — POTOoBUIIA
[umT. To: BaBunos, 1961; JapsuH, 1908]. CBeTOUYBCTBUTEIBHBINM TUTMEHT BO3-
HUK eIl Y OMHOKJIETOYHBIX OPTraHU3MOB.

Ha puc. 1.2 npencrasieHo dotorpaduueckoe M300pakeHue MpoaobHO-
rO TMOJYTOHKOTO cpe3a KaMepHOro Ijaza Ha3eMHOTO MOJUTIOCKA, 00J1a1ai01lero

- . A

Puc. 1.2. [NonyToHKnIN cpe3 KamepHOro rrnasa Ha3eMHOro
BproxoHororo nero4yHoro monntocka Perforatella incarnata Miiller,
obnapatowero xpycranukom u porosuuen [LLlenenesa, 2006 a):

3 — anNMaepMUC; p — POroBuLa; X — XpycTanuk; ¢ — cetyaTtka (macwTtab: 50 Mkm)
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xpycrankom u porosuieii [[llenenesa, 2006 a, 2006 6). OHTOreHe3 MOBTOPSI-
eT B 001mx yeprax duioreHes rinaza. Ha 24 neHb HaumHaeTcst (hopMupoBaHue
OYIYIIMX TJIa3 3a CUET BBIMSIYMBAHUS «KaMePhI-O0CKYpbl» B HEPBHOM 4aCcTH 3K-
TofepMbl. [10oTOM MPOUCXOMUT BIABIEHME MOBEPXHOCTHON YaCTU IKTOAEPMbI
BHYTpb C(hOPMUPOBAHHOTO 3ayaTka OoKaja Ija3za — HauMHaeTcsl MOCTPOeHue
xpyctaynvka. Hekotopble yacTu hopMupyronierocs rjiasa, Takue Kak ruajiouHast
COCYIUCTasl CUCTEMa CTEKJIOBUAHOTO Tesla, TOJDKHBI OTMEPETh K BOCBMOMY Me-
CcsIILy, 2 00pa30oBaBIIMECs COCYIbl CETYATKU ellle He JOKHBI TOCTUTHYTD e Kpas.

DBOJIOLMOHHBIN TTYTh Pa3BUTHS OT MPOCTEUIINX TPUEMHUKOB CBETA JIO TJ1a-
3a YyesioBeKa OTpeNessieTcsl He TOJIbKO €CTeCTBEHHBIM OTOOPOM — CYIIECTBY-
0T OTpaHWYEeHUsI, KOTOPhIe HAKJIaAbIBalOT Ha (hDOPMUPOBAHUE OMOTOTUUECKUX
CTPYKTYp (DyHIaMeHTaIbHbIe CBOCTBA cBeTa. BO3MOXHBIE BApUAHTHI HEXKM3-
HECITOCOOHBIX KOMOMHAIIMI OTCEUBAIMCH CO CTOPOHBI €CTECTBEHHOTO OTOOpa
M ONITUYECKMX orpaHMuyeHuit. KamMepHBIil I71a3 Ha MepBBIX dTanax 3BOJIOLNU
MMeJT KOHKYpeHTa — Tj1a3 (paceTOUHbIM, MPUCYIIUI HACEKOMBIM M pakooOpas-
HbIM. Y (haceTouHOro riiasa ecTb JOCTOMHCTBO — HIMpoYaiiliee MoJje 3peHusl,
HO U MPUHIUITUAJIBHBIA HEIOCTATOK — (DyHAaMeHTa bHble OrPAaHUYEHUSI pa3-
peuiaronieit cnocodHoCTH. 3a MpolleAllne MATbCOT MUJUTMOHOB JIET 9BOJIIOLIM -
OHMPOBAJI UMEHHO KaMepHBI I1a3. Y yeaoBeKa 3TOT a3 (hopMUPYET BHICOKO-
KauyeCTBEHHOE N300pakeHUeE.

B nepBoM npubmvkeHun misk onucaHus (OpMUPOBAHUS M300paXkeHUsT Ha
ceTyaTke Tjlaza JOCTaTOYHO 3aKOHOB TeoMeTpuieckoit onTtuku. OHU TO3BO-
JITIOT PacCUMTATh YIJIOBBIE pa3Mepbl HAOMOMaeMbIX OOBEKTOB U pa3Mephbl 3TUX
n3obpaxeHuii Ha cetuyarke (puc. 1.3). Tak, nzoopaxenue ComnHia win JIyHb
cocraByisieT 11 HabmonaTesst okosio 0,5 yri1. rpaf.; ux nNpuoIu3uTeIbHbIC pa3-

MpocTpaHcTBO npO(éTpaHCTBE)
0O6bEKTOB n3obpaxkeHumn
Ceetr
OObekT

[ma3 yenoseka

Puc. 1.3. Ontuueckoe onncaHne o6beKTa; NOCTPOEHUE U306paxeHus B rmasy YernoBeka
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MepBI Ha ceTyaTKe — oKouo 0,15 MM, Tak Kak Ha cetuatke 1,0 yri1. rpam. 3axBa-
ThIBaeT 00J1acTh B 0,3 MM. Pa3zmep Ko00uKy KoJIeOIeTcsT B 1rara3oHe 1 MKM—
0,5 yri1. MUH. 1 1axe MeHblie B ¢poBeosie, B LIeHTpe Tosist 3peHust. [1ose 3peHust
YeJloBeKa OXBaThIBaeT 00J1acTh 0Koj10 160 mo Beptukamu u 175 yri. rpai. mo
TOPU30HTAJIN.

CBeT 1 ONTUYECKKUE CBOICTBA I1a3a (pOpMUPYIOT pe3Koe U300pakeHUE Ha ero
3aHel CTeHKe, Ha cetyatke. [lepeaHe-3aqHuil pa3Mep Ij1a3a yeoBeKa, Mo3Bo-
JISIoIIMiA ¢chOpMUPOBATh XOPOIIYI0 KAPTUHKY Ha CeT4aTKe, COCTaBIseT 24 MM
IPY TIPETOMITSTIOLIIEN CHJIE XPYCTATMKA 1 POTOBULIBI B 58,6 muorntpun. [Tpu Mak-
CUMAJIbHOM aKKOMOJALIMY BOJIM3Y TIPEJIOMIISIIONIAST CUJIA COCTABIISIET YK€ OKOJIO
70,6 nuontpuii. TOUHOCTB Pa3BUTKSI B OHTOTEHE3E pa3MePOB IJ1a3a U pedpakLnmu
JTOJIKHBI OBITh BEJIMKM. Tak, OTKJIOHEHUE JJIMHBI I1a3a Bcero Ha 1/24 npuBoauT
K MCKaXKEHMSIM N300pakeHusI, 1 1T odecrieueHUsI 3(P(EeKTUBHOCTA MHOTHX BH-
JIOB IESATEILHOCTH YeJIOBeKa HEOOX0MMMa onThIecKast KoppeKius. OTKIOHEeHMe
pocTa uesioBeka B omyJisiiyu Ha 1/4 He BiusieT Ha 3(p(hEeKTUBHOCTD €ro AesITe b~
Hoctu . KauecTBo mepenayn m3o0pakeHUii B 1J1asy Haubosee MOoJIHO MepenaeT
MOJYJISILIMOHHHAs TiepeqaToyHast (yHKIMS I71a3a B COYETAHMM C (YHKIMEH
paccestHust Touku (171. 2). TIpumMep pa3mbIThst U300paxkeHUs U3-3a YXYALLICHUS
(cy>keHus1) MOIYJISILIMOHHOM TepenaToyHOl (DYHKIIMU 3a CUET MOTEePU BHICOKUX
MPOCTPAHCTBEHHBIX YACTOT JaeT U300pakeHue Ha puc. 1.4.

Puc. 1.4. HopmarnbHoe ncxonHoe nsobpaxeHune
1 pa3MbITOe Ha ceTyaTke N3obpaxkeHne Npy CUbHOM BrM3opyKoCTH

J11s1 moHnMaHusI (GOPMUPOBAHMS XOPOIIIETo, C(hOKYCHPOBAHHOIO N300pake-
HMSI Ha CeTYaTKe BaKHO 3HATh COOTHOIIEHUE TepeHe-3aIHero pasMepa, rmpe-
JIOMJISIIOLLIEN CWJIBI POTOBUIIBI U XpycTayinka. OTKIIOHEHMS] KaXI0TO U3 3TUX
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MapaMeTpoB TMPUBOIAT K YXYAIIEHUIO M300paXkeHUsI, KOTOpPOe MOXET ObITh
CKOPPEKTUPOBAHO C TTIOMOIIIbIO OYKOBOI ONTUKM, KOHTAKTHBIX JIMH3 U, IIPU HE-
00XOAMMOCTH TI0 METULIMHCKUM TMOKA3aHUSIM, C TIOMOIIbIO pehpaKIIMOHHON X1~
pypruu. ChopMUpoOBaHHOE Ha ceTyaTKe M300paXkeHUE MOXKET YXYAIaThCs M3-3a
abeppaliuii (MpeuMyIIecCTBEHHO MTPU OOJIBIIOM 3payke), 3TU HaApYLIEHUsT MOTYT
OBITh BEJIMKU U TpeboBaTh Koppekiinu. Cinadoe yxyaiieHue n300pakeHus n3-3a
Iudpakiiuy MMeeT 0oJibliioe pusnonornyeckoe 3HauyeHue. IlogpodHee o CTpyK-
Type 1 KauecTBe N300paxkeHUsI, O CIIOCO0ax €ro OMMCaHus CM. IJ1. 2—3.

31ech yKaxkeM, UYTO MMEIOLIMecs] NaHHbIe TO3BOJISIOT YTBEPXKIATh, UYTO
OINTHKA TJIa3a clierka HeJOKOPpernpyeT n3oopaxkeHue. DTo 03HAYAET, YTO He-
JKeJIaTeIbHO COBEPIIIEHHO TOYHOE COTIaCOBAHME CBETSIIEICS TOUYKN, OMMHOY-
HOIi 3Be3/Ibl, U aKTUBAIMs OJHOTrO perenTopa. Heo6xoauM HM3KOYaCTOTHBIN
MPOCTPAaHCTBEHHO-YACTOTHBIN (DUIBTP, OOECIEYMBAIONINI pa3MbITUE TOUYKU.
PasMmbITiEe TO3BOJISIET M30€XKaTh BOBHUKHOBEHUS 3¢ deKTa Myapa, IIyMa Juc-
kpetusauuu [ KpacuibHukos, 1986]. Kpome Toro, ciaGoe pa3MbITHE CBETSILLIEH -
Csl TOYKM Ha ceTyaTke, OnmuchiBaeMoe (hyHKIIMEH paccestHUsI TOUYKH, MTO3BOJISIET
CMelllaTh HECKOJIBKO PELeNITOPOB, HACTPOEHHBIX HA PA3HYIO JUTMHY BOJIHBI, MO,
onHoii hyHkiuuei paccesinus [ Kemnoemn, Llenenun, 1990]. B pesyasrate cme-
IIEHKE 1IBETOB MIPOMCXOAUT B OMTUUYECKOM MPOCTPAHCTBE. DTO UCTIOIb30BaTU
MacTepa Mo3auK, MyaHTWIMCTBI U WHXKEHEPbl MpU pa3paboTKax IMEepBbIX IMO-
KOJIEHW IIBETHBIX TEJIEBU30POB U AUCIIIeeB. Ecu B3rIsiIHYTh Ha TIOMUHOMOD
9KpaHa CTapbIX IIBETHHIX 3JIEKTPOHHO-TYIEBBIX TPYOOK Uepe3 yBeINIUTEIbHOE
CTEKJIO, SICHO BUIHBI KPacHO-3eJeHO-CUHUE TPO3IN. DTU TpHaabl CMEIINBa-
JIVCH TTOJT KOJIOKOJIOM (DYHKITUU paccessHusT Touku. Ha coBpeMeHHBIX MOHUTO-
pax Iijisl OBBIIIEHUS UX pa3pelnialolieil CmocoOHOCTH JIIOMUHOMOPHI COOpaHbI
B OJIMH MUKCEJb U PACTIONIOKEHBI B HEM TIOC/Ie0BaTeIbHO. [IpuHIIMIIBI coTia-
COBaHUS ONTUYECKOTO OMMCAHUSI M OTIMCAHUSI B HEMPOHHOM CEeTH 3pUTEJIbHOM
CHCTEMBI YeJioBeKa 0oJjiee MoJApoOHO PACCMOTPEHBI B TJI. 2.

Heo0xonumo ckazath, 4To (hopMUpPOBaHME U300paKeHUsI B KPYIJIOM TJ1a3y
Ha chepruecKoii ceTyaTke MMeeT psii HECOMHEHHBIX JOCTOMHCTB. Bo-nepBbIX,
BpallleHre TJ1a3a MPOMCXOAUT BOKPYT CBOEH BEpTUKAIBHON OCH 3a CUET CHUCTe-
MBI TJIa30/IBUTATEJIbHBIX MBI, BeK M ToJoXeHusT B TiazHuie. ChopMupo-
BaHHOE M300pakeHNWe Ha CeTYaTKe Ta3a HeTOABUKHO OTHOCUTEIbHO CLEHBI,
€CJTM BpallaTth IJ1a3aMu, COXpaHsIsl HeTIOABUKHOCTD TOJIOBBI (aHAIIOTUYHO, €CITU
BpalllaTh TOPU3OHTATBHO KPYIJIbI CTEKJISTHHBINA MW TIIaCTMACCOBBIN IIapuK
BOKPYT BEPTUKAJILHON OCHU, M300paXkeHNe BO3JIe €T0 TTOBEPXHOCTU HE CIBUTA-
ercs). [1pu BpailieHnM rj1a3a U HEMOJBUXKHOM rojIoBE U3MEHSIIOTCS TOJIBKO pa3-
JINYHbIE 00JIACTU CeTYATKU OTHOCUTEJIBHO CTOSIIEero u3oopaxeHus. Obaactu
ceTyaTKu HEOoIHOpOonHHI. [Ipoucxomnut nepemMeleHue (oBea, 30HbI C MOBBI-
LIEHHOW pa3pellarollieil ¥ pacno3HawIeil CloCOOHOCTBIO, IO HEMOABUXKHOMY
n300paxxeHu1o mpocTpaHcTBa. [lepemerniiasi rosoBy BIEBO U BIIPABO, COXPAHSIS
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HETOIBMXKHOCTb TJ1a3a, HaOJIoaaTelb SICHO BUAUT Pe3Koe M3MEHEeHHe U300pa-
JKEHUS. DTU pa3IMuusl ONpelesIsSIioT BOCIPUsITAE CLIeHbl HabmonaTeneM. Pac-
CMOTPUM MOJAPOOHEE YCI0BUE BOCIPUSITUSI M300paXkeHUsI TTPU HETIOIBVXKHOMN
roJIOBE M BpallleHWU TJ1a3 110 TOPU30OHTAIM BOKPYT BepTUKaIbHOI ocu. Harnpu-
Mep, MPU YTEHUN TEKCTa BUAWMM HEIMOABMKHOW KOMHATY, CTOJ, KHUTY, CTPO-
KU, HO TIPU JBUXXKEHUHU B30pa BAOJb CTPOKMU KakK Obl MPOSIBISIOTCS YETKUMU U
CTAHOBSITCS YATAEMbIMU OT/EJbHbIE (PPArMEHThI B HECKOJBKO OYKB I10 CTPOKE.
Mensionieecst 4eTKOE BUIEHUE 110 CTPOKE OOEeCIeurBaeT cMeliaeMas MajleHb-
Kasl LIeHTPaJbHAs YaCTh CETYATKU, a JUIS MOJYYeHHUS OLIYIIEHUST HeIOBUXHOMN
CTPOKM, CTPAHUIIbl KHUTY U BCErO MOMENIEHUSI HEOOXOAUM MeXaHU3M HU3KO-
YaCTOTHOTO OTIMCAHUS CIIEHBI, MPAKTUYECKN OJTHOPOIHBIN IO BCE MOBEPXHO-
ctu cetyaTku. M aTOT MexaHM3M CyllecTBYeT B BUJE MTPOCTPAHCTBEHHbBIX HU3-
KOYaCTOTHBIX KaHasioB. Ha okoHYaTe/IbHOM 3Tare HeoOXOAMMO COorJlacOBaHuUe
STOI HU3KOYACTOTHON MH(MOPMALIMK ¢ APYroil He3aBUCUMOI BOCTIPUHMMAIO-
el KOOpAMHATHONW CUCTEMOI, aHAJIOTOM TMPOCKOIIa, 8 UMEHHO — C paboToit
BecTHOYJIsspHOTO anmnapaTa. PaccorinacoBanue ¢ muHdopMalmei, mocTyrnaroiei
OT BECTUOYJIIPHOTO afmnapaTta U OT HU3KOYAaCTOTHOTO OIMUCAHUSI CLIEHBI peler-
TUBHBIMU TIOJISIMU CETYATKU, MPUBOIUT K TATOCTHBIM TMOCJEICTBUSM B YCIO-
BUSIX HEBECOMOCTH, YKauMBaHUU WK IpU O6ojie3Hu MeHbepa. bosee Toro, aTo
paccorjiacoBaHie BO3HMKAeT MpU YTEeHUU B aBTOMOOWJIE UK aBTOOyCe, 0CO-
OEHHO Ha IIJIOXOI Iopore, KOraa K 3puTeIbHO-BeCTUOY/ISIPHBIM IIpobaeMaM 10-
OaBysieTcst BUOpAIMsi CaMOTO TEKCTA.

brnaronapst opmupoBaHUIO M300pakeHUsT HA CeTYATKE CO3JMaHbl MPEIIo-
CBUIKU IS TIEPEX0/ia OT ONTUYECKOTO OMMCAHUS OKPYXKAIOIIET0 MTPOCTPAHCTBA
U pacrojIOXXKEHHBIX B HEM OOBEKTOB K OMUCAHUIO 3TOM CLIEHbI B HEMPOHHBIX
ceTsax. DTo ONMUCaHKE COTJIACOBAHO C ONMMCAHUEM B IPYTMX CEHCOPHBIX U YITpaB-
JISIIOLIMX ABVKEHUEM CUCTEMAX.

BosBpalasicb K TeMe KaMepbl-O0OCKYpPbI, OTMETUM, UTO JUISI ONTUKU, XU-
BOMUCU U (PU3MOJIOTUU 3pEHUS €€ B KAKOW-TO CTENEeHM MOXKXHO CPaBHUTH
C MOHOXOPJIOM [Is1 aKyCTUKHU, (DPU3MOJIOTUN ClTyxa, TEOPUU MY3bIKU, PA3BUTUS
«MY3BbIKaJIbHBIX TexHoJorni». Kamepa-o0ckypa rnociyxuia OCHOBOM ISt CO3-
JIaHUS «3PUTEJIbHBIX TEXHOJOTUI», TOHUMAHUsI TEOMETPUU TTOCTPOEHUST U30-
OpaxkeHuit 1 pabOTHI 11a3, Ha3BaHBIX MO aHAJIOTMU KamepHbiMU. HemocraTtku
KaMepbI-00CKYpbl — Majioe KOJWYECTBO CBETa M TUIOXOE pa3pelleHue OINTH-
K1 — KOMTeHcupoBaiu inH3amMu. Kamepa-o0ckypa ¢ TMH301 TOCTyX1ia po-
00pa3oM GHOoTO- U KMHOKAMep, CaMbIX pacpOCTPaAaHEHHbIX BUACOTEXHOJOTUA.
B aBosto11MM KaMepHOTO IJ1a3a MOosSIBUIMCh XPYCTaIuK M POrOBUIIA, TaK KaK 3TO-
ro TpeboBaa rnpupojaa ceera u 3 GeKTUBHOCTh BIKMBAHUS. YBEJIUUEHUE pa3-
Mepa rJia3a B 3BOJIIOLIMY OIpeAe/Isyiv, TOMUMO CBOMCTBA CBETa, COOTHOIIICHUE
IIMPOKOTO MOJIsl 3peHUsI U BBICOKON OCTPOTHI 3peHMsI [U1s1 yBeJndeHUs UHhOP-
MallMOHHOM MPOIMYCKHOU CIIOCOOHOCTH.
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1.3. KAMEPA-OBCKYPA 11 OTKPBITUE
CITEKTPAABHOM CTPYKTYPbI CBETA

Ncaak HbioTOH B 3aTeMHEHHOI1 KOMHaTte (Kamepe-o0CKype), ¢ OTBEpCTHUEM
B JIEPEBSIHHBIX CTaBHSIX, MPOITYCKAIOIIMM COJHEUHbIA JIyd, TPUMEHWI MIPUMY
JUISl TIOJydeHusT paayrd Ha skpaHe. K ToOMy BpeMeHM yxe 3HajiM, 4To Mpu3Ma
GdopMUpYET pamayry, HO CUYMTaIM, YTO OHA «OKpallrBaeT» Oesblit 1iBeT. HpioToH
MPEATONOXKIII, YTO TTPU3Ma pasjiaraet, MPOCTPaHCTBEHHO PAa3HOCUT OeJlblil CBET
Ha cocrapisomnme. st JokazaTeabcTBa OH MOMECTUI B U300paXkeHWe paayru
BTOPYIO, TIEPEBEPHYTYIO TIPU3MY, U BIIEpBbIe «COOpa» pamyry B OeNbIil CBeT —
Ha dKpaHe TosBWIACh Geast TMHUSA. HOBU3HA OTKPBITHS COCTOSUIA B TOM, YTO
«cOOpKa» paxyry B OeJIbIil CBET BTOPOI TTPU3MOIA TTO3BOJIWIIA TTOHATH (DYHKIIMIO
MepBoii MPU3Mbl — MPOCTPAHCTBEHHOE pa3/ie/icHWEe CBETa Ha COCTABISIONIUE,
«1pocThie» 1Beta. «COOpKy» paayru cHoBa B Oeblii cBeT HbloTOH caenan ele
OJIHUM OYEHb HAIJISIIHBIM CITOCOOOM — C TTOMOIIbIO COOMPAOLLEi JIMH3bI, TT0-
MEILIEHHOI B M300paxkeHre pagyrd BMECTO BTOpOii Mpu3Mbl. HbIOTOH gokazai,
YTO TepBasi Mpu3Ma pasjaraet Oesiblii CBeT Ha COCTaBJISIoIINe, a HE OKpalluBa-
eT ero Kak uibTp. DddeKT pazneneHus: 0e10ro cBeTa U MoCIeayoIero Caus-
HMST BOCTIPUHUMAJIOCH MYOJMKOIM TOUYTH Kak «IpuBeneHue». OH BBeJ MOHSATHE
CIIEKTpa M CO3aJl CIIEKTPOCKOI. DTOT MpUOOpP OKa3ajics ONHUM M3 BaXKHEUIINX
JUTSI TIOCTPOEHUST HaydHOI KapTUHBI MUpa. PasneneHne cBeTa Ha CrieKTpajibHbIe
COCTaBJISIIOIINE TIPEIIoJIarajo HaTuure pa3aeTbHbIX TPUEMHHMKOB B Iy1a3y. Crie-
JyIoIIast 3a1aua 3aKIiouanach B onpeneieHnn ux uncia. Cys 1o 3alicsM B ero
3HaMeHUTOI «OnTuke», HbI0TOH Kostebascs, paccyskiast O Yucie MpUeMHUKOB.

B nauane XVIII Beka B [leTepOyprckoii AKkageMuu HayK Toxe Oblia TeMHast
KOMHaTa, 1 TOXe C OTBEPCTUEM B CTaBHSIX, C IPU3MaMU U 9KPaHOM JIJIsI U3yde-
HUs pasioxeHus cBerta no HbrotoHy. CoxpaHuCs PUCYHOK 3TO KOMHATHI,
M3SIIHO BBITIOJIHEHHBIN akagemMukom Kpadrom [Baswios, 1927, uut. nmo us-
naxuio 1961]. BepositHO, IMEHHO B 3TOil TeMHOI KOMHaTe M. B. JlIoMoHOCOB
MPOBOJMJ CBOM MCCIAENOBAHUS MO CMEIIEHUIO 1IBeTOB. JIOMOHOCOB TMpearno-
JIOXXKUJT CYIIECTBOBAaHME BCETO TPeX «MaTepUii», UyBCTBUTEIbHBIX K YaCTULIAM
cBeTa, pa3HOTO pa3Mepa, M HalOMMHAIOIIUX MO0 CBOMM COOTHOILLIEHMSIM Sijipa,
MyJu ¥ 1po0b (IT0 COBPEMEHHOM TEPMUHOJIOTUU, TPEX MTUTMEHTOB B TPEX TH-
Max KoJIOOUeK C HaCTPOUKOI Ha pa3HbIe JUTMHBI BOJTH), KOTOPbIE 00€CIIeYnBaloT
B pe3yJibTaTe NadbHEHITNX peoOpa3oBaHUil BXOIHBIX CUTHAJIOB pacIio3HaBa-
HUE BCEro IIBETOBOTO pa3Hoobpasust [Mollon, 2006].

Tpu TMMa perenTopoB 11a3a, 00eCIeYnBaOIINX JHEBHOE 3pEHNE YeI0BeKa,
HaXOIsITCS B JUIMHHOBOJIHOBOM «KpacHOI» objactu ¢ mukoM 570 HM, cpeaHe-
BOJTHOBOI «3€JIeHOI» 00J1aCTH ¢ TTMKOM 544 HM U «CUHEI» KOPOTKOBOJIHOBOI
C TTMKOM 443 HM.

Ceem u nocmpoeHue u300pajceHuil 19

CI'IEKTp COJIHEe4YHOro nany4veHus

? 2,5
S . Bugumoe MHdpakpacHoe
s g | |
F 2 el ' Bre aTmocdepbl
e ]
Q g 'Y
i gl |
"3 2 : Ha ypoBHe mopsi
2 15{ = P P
§ 0, O, KpuBasi BUOHOCTY rMa3a B OTH. eQUH.
[7] Monockl nornowexHns
3 1y .
o] 1
z '
3 051 i
= I
g ; H,0
£ ol — L W Ny
5 250 500 750 1000 1250 1500 1750 2000 2250 2500

[nuHa BonHbI (HM)

Puc. 1.5. SHepreTnyeckuii CnekTp CONMHEYHOro U3nyyYeHus, o ero Bxoga B atMocdepy
(cepas 3anuBka) 1 Ha ypoBHE MOPS NPU OTCYTCTBUKU 0bnavHocTy (benas 3anueka);
npoBarnbl Ha 6enol 3annBke — NONockl ero nornoLeHns atmocdepon 3emnu. Okono
Ka)xgou Monockl NormoLLeHns yKadaHbl nornowatowmne rassl [OpteHbepr, TpudoHoB,
1990]. Cepas kpuBasi AHEBHOM YyBCTBMTENBHOCTM rMa3a, ¢ NMKOM Ha 555 HM, gaHa
B OTHOCUTENbHbIX €AMHMLAX, He CBA3AHHbIX C Pa3MEPHOCTbIO OCY opAMHaT

Hapuc. 1.5ipencraBieHa crieKTpaibHast OCBEILIeHHOCTh (spectral irradiance).
[1a3 yenoBeka Kak pa3 M UCIOJIb3YET MUKOBYIO 00aCTh CIIEKTpa COJTHEYHOTO
U3JIyYeHUsI, U UMEHHO eMy COOTBETCTBYET MAaKCMMYM UyBCTBUTEIbHOCTH IJ1a3a.
D10 00cTOsITENLCTBO To3BOMIIO C. M. BaBrioBy Ha3BaTh Ij1a3 YeJI0BEKa COJI-
HEYHBIM.

«COTHEYHOCTh» TJ1a3a CBs3aHa C «COJIHEUHOCTBIO» XJopoduiuia. BuauMerit
YYaCTOK 3JIEKTPOMAarHUTHOTO CIIEKTpa IO 000MM KpastM COBITAIACT C IBYMSI ITH-
KaMM TMOMJIOLIEHUS CBEeTa XJIOPOMUILIIOM 715 HAKOTIJIEHUSI COJTHEUHON 9HEPTUu
B XMMUYECKUX COENMHEHUsIX, 0€3 KOTOPBIX XM3Hb Ha 3eMJjie Obuia Obl HEBO3-
MOXHOM (OJIM3KM K IITPUXOBBIM BEPTUKATbHBIM JIMHUSIM Ha PUCYHKe). Mak-
CUMYM OTpaXeHMsI OT MOJIEKYJI XJIopoduia IIPOUCXOIUT B 00iacTh 555 HM,
BOCIPUHMMAEMOI YeJOBEYECKUM TJ1a30M KaK 3eJIEHO-XKEJIThbIii 1IBeT pacTh-
TEJTbHOCTH.
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PA3PEIIATOIIA S CITOCOBHOCTD
M OCTPOTA 3PEHNM KAK OLHEHKA
KAYECTBA M3ObBPAJKEHWM:I

2.1. PA3PEHIAIOIIAA CITOCOBHOCTD
M OCTPOTA 3PEHUA

Paspemiatoniasi crnocoOHOCTb — TEPMUH, MCIOJb3yeMbIii B (DM3KKE, OMTHU-
Ke, B TEXHUKE JUISI OLIEHKM ONTUYECKMX, OMTORJICKTPOHHBIX U JIPYTUX CUCTEM.
B cdusunonoruu ero vaiie NpUMEHSIOT AJ1s1 XapaKTePUCTUKU OTAEIbHbIX 3BEHbEB
3PUTEIbHOTO aHaJIM3aTopa — OITUKU IJ1a3a, MO3auKU PEleNTOPOB, PELIENTUB-
HBIX MOJIe HEPOHOB pa3IMYHbIX YPOBHEN. [IJ1s1 onrcaHus pa3pelialolieil cro-
COOHOCTU ONTUYECKUX U (PU3MOJOTUUECKUX MEXAaHU3MOB 3PUTEJIbHON CUCTEMBbI
yno0OHee MoJib30BaThCsl YIVIOBbIMU 3HaYeHUssMU. Hopmoii paspematonieit crio-
COOHOCTU OMTUKM TJ1a3a U OCTPOTHI 3PEHUS YeJI0BeKa MPUHSATO CYMTATh 3HAYE-
Hue, paBHoe 1 yrir. MuH. Tak, eme B XVII Beke Pobept [yk m3mepun moporosoe
JUTS1 HAOJTIOIEHUSI YTJIOBOE PACCTOSTHME MEKITy OJIM3KO paCIiONOXEHHBIMU IPYT OT
npyra 3Be3iaMu. Paspelnatoniasi cCnocoOHOCTb I1a3a OKa3ajlach MPUOIU3UTETBHO
paBHa | yri1. MuH. OfIHaKO pa3pelailyto ClocCOOHOCTb 3pUTETbHON CUCTEMBI,
M KMBOTO IJIa3a B YACTHOCTH, Yallle BCEro U3MEpPSIIOT KOCBEHHO, TICUX0pU3nJe-
CKMMU MeToaMu. Pe3ysbrat aTux u3MepeHuil — OCTpoTa 3peHMUS.

OcTpoTa 3peHus SIBISIeTCS] OCHOBHOM XapaKTePUCTUKOM (DYHKIIMOHATBHBIX
BO3MOXHOCTEM 3pUTEIbLHOM CUCTEMBI U TECHO CBS3aHA C pa3pelliarolleid Crio-

Pa3pemaiou4aﬂ CnOCOOHOCMb U ocmpoma 3peHus KaKk oueHKa kavecmeada... 21

COOHOCTBIO 3PUTEILHON CUCTEMBI. 3a4acTyl0 3TH TEPMUHBI UCITOJIB3YIOT KakK
cuHOHMMUYHBIE. OHAKO ecTh HeKoTopble omnuusi. OCTpoTa 3peHUsT — 3TO
OTHOCUTEJIbHASI BeJIMYMHA pa3peliaronieil cnocoOHOCTU AAHHOTO YesloBeKa
K paspeuiaronieii cnocoOHOCTU 310pOBOTo UcTbITyeMoro. [IpakTuuecku usme-
PSIIOT OTHOIIIEHUE PACCTOSIHUS, IPU KOTOPOM UCTIBLITYEMbI BUTUT TECT, HATIPU-
Mep, pa3Mmep pa3pbiBa B KoJblie JIaHIOIbTa, K pACCTOSIHUIO, MPU KOTOPOM 3TOT
pa3phIB paBeH OHOM YII0oBOi MUHYTe. OTHOIIIEHKE 3alMChIBAIOT B BUIE TPOOH
OOBIKHOBEHHOM MM AecsaTuuHoi. B Poccuu ncnonb3yioT necsITUYHbIe 1poou
TS OLIEHKM JJAHHOTO OTHOIIIEHUS. DTO OTHOIIIEHHWE pa3peliaoleii CmocoOHO-
CTHU K «<HOpME» B KIIMHUYECKYIO TIPaKTUKY BBeJl CHeJUIeH.

Pasperatomast crrocoOHOCTb B TEPMUHAX TTPOCTPAHCTBEHHBIX YaCTOT — 3TO
camasl BbICOKasl MPOCTPAHCTBEHHAs YacTOTa, KOTOpasi COAEPXKUTCS B U300pa-
KEHUW TIpU MaKCUMaJlbHOM KOHTpacTe, WJIM MUHUMAJIbHBIN 3JIEMEHT M30-
OpaxkeHUsl, cofepKalllniicss B U300pakeHUH, TiepenaBaeMblii ONTUKOM TJ1a3a u
CETYaTKON B MO3T YeJIoBeKa U pa3iMuuMBblii yesoBekoM. Paspernatoniast cro-
COOHOCTB U3MepsIeTCs B IMKJT / YIUI. Tpajl. KaK BEpXHsISl pa3iMunmMast Uiu rpa-
HUMYHAas MPOCTPAHCTBEHHAs YaCTOTa, UM B YIJI. MUH. KaK pazMepax o0beKTa,
Pa3INYMMBIX YEJIOBEKOM.

H3MepeHre ocTpOThl 3peHUST B TTOAABISIONIEM OOJIBIIIMHCTBE CIy4aeB Mpo-
M3BOIUTCS TIyTeM TICUXO(MU3NYECKMX M3MEPEeHMil Ha OCHOBAaHUM pErucTpa-
IIMM OTBeTa MCIbITyeMoro. OcTpoTa 3peHMs OIpelessieTcsl aHaTOMUYeCKOi
KOHCTPYKIIMEH TJla3a M 3BEHbEB 3PUTEIBHOIN CUCTEMBbI, OTHAKO HA BEJIUYMHY
OCTPOTHI 3peHUST HaOMogaTe ST BIMSAET (PYHKIIMOHATBHOE COCTOSTHUE pas3ind-
HBIX OTAEJIOB 3PUTEJIbHOTO aHaju3aTopa (BHUMaHME), ob1iee hyHKIMOHAIb-
HOE€ COCTOSIHME UCITBITYeMOTO, 3HaH1Ee TeCTOB. BechbMa BaskHbIM SIBJISIETCS] BbI-
0op KpuTepusi, Ha OCHOBAaHMM KOTOPOTO MCIIBITYEMbIil TIPUHMMAET pellleHue
0 TecTe, a Bpauy CyauT 00 OCTPOTE 3peHUsI NallUeHTA.

B 00bIUHOM OMpeeeHur OCTPOTa 3pEHUST — 3TO Mepa CITIOCOOHOCTU 3pU-
TeJbHOM cUCTEMbI 0OHAPYKUBATh, pa3inyaTh U Y3HaBaTh 00BEKTbl MUHUMAb-
HOTO pa3Mmepa. DTo ompesesieHre HAallOMUHAeT oNpejesieHre paspeliaronieit
cnocobHocTU. Ho HMcrnosib3oBaHue CI0B «00HAPYX1BaTh, pa3nyaTh U y3HaBaTh
OOBEKThI» Ha MPAKTUKE O3HAYAET MPUMEHEHUE Pa3HbIX KPUTEPUEB U HUCIIOb-
30BaHUE Pa3HBIX MEXaHU3MOB 3pUTENIbHOI cucTeMbl. HarpumMep, Mbl cTOMM Ha
TpamMBaifHOW OCTaHOBKe, XIeM TpaMBait No 6; BHauaje BUIUM TPUOIMKAIO-
Ieiicst TpaMBaii M OKOIIIKO JJIsT HOMepa, TTIOTOM OOHapy>KUBaeM ITSITHO B 3TOM
OKHe, 3aTeM TpU IajbHeiIeM NpuoJKeHUN TpaMBasl pa3inyaeM pa3MbITYIO
(urypy u y3Haem HOMep TpaMBasi; IMCTAHLIMU PaCcliO3HABAHUSI HOMepa U IUC-
TaHIMST OOHAPYXXEHUS TMSITHA 3HAYUTEJIbHO OTJIMYaloTCs Apyr ot apyra. O6Ha-
pPYXEHME 3aBUCHUT OT TOTO, KOTJa IepBasi rapMOHUKA B CIIEKTpe M300paxkeHUst
JIOCTUTHET ITopora o0HapyeHusi. Pacrio3HaBaHue 3aBUCUT OT TOTO, KOT/1a KOH-
TpacT BBICOKOI MPOCTPAHCTBEHHON YacTOThI (ompenessionieit hopmy, Tpedye-
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MYIO JUJTSI JaHHOM 3aauu pacrio3HaBaHUsI) B CIIEKTPe M300paXkeHUs! TOCTUTHET
nopora oOHapykKeHusl.

Paccmotpum npyroii mpumep. MUHUMABHBIN pa3Mep 00beKTa — 3TO 3BE3/1a,
«OecKoHeuHO» Majiast Touka. OOHapyXeHUe CBETSILENH s TOUKU 3BE3/bl MTPU IM-
METPONUYECKOi pedpakiiiy 3aBUCUT OT SIPKOCTU, U, TEM CaMbIM, TOJIbKO KOH-
TpacTa cBeTsllieiics 3Be3/1bl. bosibliie SpKOCTb — BbIllIE U IIMPe HYHKIIMS paccesi-
HUSI TOYKM Ha ceTvatky. [Tostomy [umnmapx mkanrpoBai 3Be3/1bl 110 «BETUYUHE»,
XOTSI B IEWCTBUTEILHOCTU 3TO JIsi HAOMIONATE)sI TOUKU, B OTJIMYME OT TJIaHET.
bonee sipkue 3Be31b1 UMEIOT O0JIBIIYIO0 (DYHKIINIO PaCCeSIHUS U KaxyTcsl HabJTI0-
Jateo 6osbiie. SpKue HOUYbIO, 3BE3MIbl «raCHYT» ¢ paccBeToM. CBeTiierollee Ha
paccBeTe He0O ((hOH IS 3B€3) YMEHBIIIaeT KOHTPACT 3Be3. C BOCXOIOM 3BE3IbI
«TaCHYT», TaK KaK WX KOHTPAcCT CTAaHOBUTCS MeHblle 2 %. He xBaTaeT KOHTpacTa
JUTSI TIPEOJI0JIeHUST ITopora oOHapykeHus1. OHAKO eCJIU YeJIOBEeK CITIOCO0eH OOHA-
PYXUTh MEPUOANYHOCTD PEIIETKU HA cepoM (DOHE, 3TO 03HAYAET, YTO OH MOXKET
Pa3IMYUTh KaJIp C OMHOPOIHBIM CEPbIM (POHOM OT KaJipa C aHAJTOTMYHBIM CEPbIM
¢doHOM, ellie TPOMOIYJIMPOBAHHBIM Ha KAKOM-TO YYacCTKe PEIIeTKOM, Mpeneib-
HOM JJIS pa3IM4eHUS MPOCTPAHCTBEHHOM YaCTOTOM.

B ocHOBe xapakKTepUCTUK OCTPOTHI 3PEHHUSI 4YeloBeKa — CTPYKTYypHO-
(yHKIIMOHAJIbHAsI OpraHU3allMs OTIEIbHBIX 3BEHBEB 3PUTEIBHOTO aHAIU3aTO-
pa, KOTopasi Orpe/iesisieT UX pa3penialollyo ClIoCOOHOCTb, U CUCTEMbI TTPUHSI-
TUs pelieHui 00 00BEKTE B 3aBUCUMOCTH OT ITOCTAaBJICHHOM 3a1a4u (HampuMmep,
00HApYXUTh OOBEKT WJIK €ro Pacrio3HaTh, a €CJIU Paclio3HaTh, TO C KAKOi TOY-
HOCTbH10). [IprMeHsieMble B IIMPOKON KIMHUYECKON MTPAKTUKE TECTOBBIE M30-
OpaxkeHUs MoKa3aHbl Ha puc. 2.1.

B npuBeneHHoii Tabauie copepxkarcs CTpoku koenl Jlangosbra (Bcero ase-
HaJlaTh CTPOK), pa3Mep KOTOPBIX YMEHbIIaeTcsl cBepxy BHU3. CrieBa yka3aHO
paccrosiHue D (B MeTpax, M), ¢ KOTOPOrO 3TH KOJblla AOJKEH BUAETh YeJio-
BEK ¢ HOpMaJIbHBIM 3peHueM (50,0 M JuIst BepXHero psina; 2,5 M JUISl HUXKHETO).
CrpaBa KaXmoil CTpOKM yKa3zaHa BelIndrHa V (B YCJIOBHBIX €IMHUIIAX) — 3TO
OCTpOTa 3peHUsI IIpU YTEHUHU 3HAKOB ¢ paccTosiHus S M (0,1 — eciu a3 BUAUT
TOJIbKO BepXHMI psin; 2,0 — eciiv BUIEeH HWXKHUI psin). HopManbHoe 3peHue
(1,0) — xorma 4eT0BeK BUAUT KaKIBIM I1a30M C PACCTOSTHUS 5 M IECSITYIO CTPO-
Ky. BenmunHy ocTpoThI 3peHMS 17151 pa3HBIX PACCTOSIHUI MOXKHO PAacCUMTATh IO
dopmyne CHeuteHa:

V=d/ D,
rae V' — ocTtpoTta 3peHust; d — paccTosiHUE B METpax, C KOTOPOro MPOBOAUTCS
uccienoBanue; D — paccTosiHUE B METpax, Ha KOTOPOM HOPMAaJIbHBIN I1a3 BU-
JIUT TAHHBIN PsiI.

OcTtpoTa 3peHus YesioBeKa 3aBUCUT OT pa3peliarolleid ClIoCOOHOCTU ONTUKU
1a3za (Kak yxe 0blUIO yKa3aHO, U3MepsSieMOi B YIJIOBBIX MHUIIAX — YTJI. MUH.,
WIA B MPOCTPAHCTBEHHBIX YACTOTaX — LUKJI / YIUI. Tpaj.), U OINpeaeaseMoi
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Puc. 2.1. Tabnuua Ans npoBepky OCTPOThI 3pEHUS
lonoeuHa [FonosuH, 1925; MNonosuH, Cueues, 1926; Kpaekos, 1950]

pedpakiveii u GyHKIMe paccesTHUsS TOYKM Ha 3pauke, abeppallusiMy U TUTOT-
HOCTbIO YMAKOBKHU PELETITOPOB, UX pa3MepoM M (hyHKIIMOHAJIBHBIM COCTOSI-
HUEM, a TaKXKe OT KOHCTPYKIIMU U (PYHKIIMOHATBLHOTO COCTOSIHUSI HEMPOHHBIX
3BEHBEB 3PUTEIBHOTO aHaiau3atopa. MYyHKIIMOHATBHOE COCTOSTHHE KaxKIOro
YPOBHSI 3pUTEJIbHON CUCTEMBI OMPEILISIETCSI TTOPOTOBOI YYBCTBUTEIIBHOCTbIO,
KOTOpasi orpaHM4YeHa BHYTpeHHUM IirymoM. [Ipu smmeTponuyeckoii pedpak-
IIMM Ha BEJIMYMHY OCTPOTHI 3PEHUSI BIUSIOT ONTUYECKUE U TE€OMETPUUYECKUE
CBOICTBa TecTa — SIPKOCTh (hoHA, KOHTPACT, IJTUTEIbHOCTh MPEAbIBICHUS Te-
CTa, LIBET U LIBETOBOII KOHTpAcT M, HaKOHell, (popma (reoMeTpusi) TECTOBOIO
M300paxkeHusI U eT0 OKPYKEeHHUE.

Bce oty ycioBHMSI BaKHBI, MO3TOMY B KJIMHMYECKOM TMpakKTHKe OOJIbIIOEe
BHUMaHME YIEJECHO CTaHAApTU3alMU M3MEPEHUST OCTPOTHI 3pEHMS TpU Ha-
OJIIOICHUN HETTOIBIIKHBIX YepHO-0eTbIX N300pakeHWT Ha OMTHOPOTHOM (hoHE
C BBICOKMM KOHTpacTtoM, 0u3kuM K 1,0. CTUMyNBl MpeabsBIsSIOT TIPU OCBe-
IIeHHOCTU Tabaui, paBHoi 700 K, 1 ocBemieHHOCTH TToMeteHus 75—100 ik,
obecrnieunBamIIMX (POTONMMUECKU YPOBEHb CBETOBOW amantaiuu. Mcciemno-
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BaHUSI OCTPOTHI 3PEHUST MPOBOISTCS C TIOMOIIBIO TPAIUIIMOHHBIX TICUXO(hU3U-
YECKHUX MOPOTOBBIX METOIOB M3MepeHUs. B Tabauiiax UCIronb30BaHbl pa3Hbie
pa3Mepbl 3HAKOB, KOTOPBIEC YEJIOBEK MOXET pa3inyaTh C PAa3HOTO PaCCTOSIHUSI.

Cuemnen, Jlanmonet, Jouaepc, [010BMH M Ip. MCIONIL30BaId METOI IT0-
maroBoro npuoarxeHusi. OH 3aKJI04aeTcsl B TOM, YTO XOPOIIO OCBEIIEHHbII
TECTOBBIN OOBEKT pacrojiaraloT B IJIMHHOM TOMEIEHUU Ha NalbHEl CTeHe,
a HabJoaTe b HAXOAUTCS BO3JIe MMPOTUBOIIOJIOXKHON CTeHbI. B McXomHOM co-
CTOSTHMM UCTIBITYEMBII HE pa3inyaeT TeCThI M3-3a MX MAJIOr0 pa3Mepa; 3aTeM OH
HayMHaeT MeIJeHHO MPUOIMKaThCcsl K HUM. MOMEHT 0OHapy:>KeHHUsI TECTOB Ha
9KpaHe 1 MOMEHT MX pacrlio3HaBaHUs (DUKCHUPYET Bpay, U3Mepsis yIaIeHHOCTh
HCTBITYEMOTO OT 9KpaHa. 3aTeM MCIBITYeMbIN yaaisieTcss OT 00beKTOB, a Bpay
(GuKcupyeT MOMEHT, KOTJIa M300pakeHMsI MepecTaioT pacrmo3HaBaThcs. HecMo-
TpsI Ha HEIOCTATKU, CBSI3aHHBIE C TPYIOEMKOCTBIO TTOJJ00HOTO U3MEPEHUSI T10-
pOTroB, yIJIOBasi TOYHOCTh METO/IA BEJIMKA.

Takum oOpa3zoM, Mbl paccMaTpWMBAeM pe3yJbTaTbl UCCIEIOBAaHWN paspe-
1IaplIIeil CmocOOHOCTU KJIACCMYECKMMU METOJaMU C MCIOJIb30BaHUEM JINOO
MoApPYYHBIX cpeacTB XIX cronerus, 1100 aHATOTMUYHbIE U3MEPEHUSI, HO C TO-
MOIIbIO KOMITbIOTEPA U AWCILIes, yIpaBisieMbIX Mporpammoii. HeaBucumo ot
TEXHUKU U3MEPEHUST OCTPOTHI 3pEeHMSI, TP IMMETPOTTMUYECKOl pedpakiuu u
nopu pasMepe 3pauka B 2—3 MM (akTopoM, OOBIYHO JIMMUTUPYIOIIUM pa3pe-
MIAIOIIYI0 CIIOCOOHOCTD, HAa3bIBAIOT pa3Mep pelenTopoB. [1pu aToM 3ayacTyio
Moipa3ymMeBaeTcs, UTo I 0OHApY:KeHUs pa3pbiBa BEIMUYMHOW B | yIJI. MUH.
MPpY TTPOEKIIMY M300paXkKeHWsT Ha CETYATKy pa3pbiB JOJDKEH ITOIMACTh Ha OTHY
KOJI00UKY, a Kpasi u300pakeHUs] — Ha cocelHue ¢ Heil konbouku. [Mpu aTux
TOIYIIEHUSIX pa3Mep KOJIOOUKHU JOJDKEeH OBITh OJM3KuM K 1 yrir. MuH. UMeHHO
3TOT pa3Mep Y MPUBOJAST BO MHOTMX YYeOHMKAX KaK TUMUTUPYIOLINI OCTPOTY
3peHus (aktop. [lpencrapisercs, 4To 3TOT (GaKTOp AEHCTBUTEIBHO pelliai-
LM, OJHAKO 3TO He Tak. [IpoBeeHHbIC 3a CTO JIET U3MEPEHUS TTO3BOJISIIOT
YTBEPXKIaTh, YTO AUAMETP (DOTOPELIENITOPOB B CAMOI LIEHTPAJILHOI YacTh CeT-
yaTku B (hoBea, a TOUHee B ee 1HIeHTpe — B (hOBeoJie — COCTaBJISIET B CpeIHEM
0,4 £ 0,2 yri1. MUH., TO €CTb Y OTACIbHBIX JIOJEH TUaMeTp KOJI00UKHU B (hoBeoJie
MOXET cocTaBsATh Bcero 0,2 yrii. MUH. U MEHee.

®oBeosa — 00JaCTh MAKCUMAJIBHO BBICOKOM OCTPOTHI 3pEHUSI, C yIaJIeHU-
€M OT Hee OocTpoTa 3peHus magaeT (cMm. m1. 6). KonbGouku B ¢oBeosie MIOTHO
yrnakoBaHbl. C ynaeHreM oT (hoBEOJIbI pa3Mephl PEIIeNITOPOB PACTYT, YBEJTUIM -
BaeTCs MMPOCTPAHCTBO MEXKIy HUMU, 3aITOJTHEHHOE TTAJIOYKaMM, pa3peliaronias
cniocobHocTh magaet [Curcio, Sloan, Kalina et al., 1990; Perry, Cowey, 1985;
Polyak, 1941; Williams, 1988; Williams, Brainard, McMahon et al., 1994].

Ha ocHoBaHMU TOTO, YTO YIJIOBbIE pa3Mepbl KosboueK B (hoBeosie 3HAUM-
TeJbHO MEHbIIIe pa3pellaliieil CmocOOHOCTH, ObLI ClieJaH BbIBOJ, YTO Orpa-
HUYEHUST BHOCAT W Apyrue daktopbl. M3 ontuyeckux HakTopoB MpU 3MMe-
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Tpornuyeckoi pedpakiinu B NIEPBYIO 04Yepeb K HUM OTHOCSITCS abeppauusi u
nudpakums. U3BecTHO, YTO MIMPUHA ONITUYECKON (DYHKIIMU PACCESTHUS «TOY-
KW» B IJIa3y 4YeJlOBeKa Ha yYPOBHE MOJOBUHBI CBOECH aMIUIUTYIbl MPUOIU3U-
TenbHO paBHa | yri. muH. [Campbell, Gubisch, 1966]. JlaHHble 0 BeTUYMHAX
(byHkMM paccessHUs U AMaMeTPOB (hoTOpelLenTOpoB B (oBeose MO3BOJUIU
®. B. Kemn6emry u FO. E. llenenuHy paccuutaTh 00J1aCTh, 3aCBEYMBAEMYIO
cBeTsuIeiics Toukoit Ha ceTtyarke. HaGnonaemasi «0ecCKOHEYHO» Majiasi CBETsI-
1asicst Touka (Harmpumep, 3Be3aa) aKTUBUPYET OJHOBPEMEHHO IPYIIIY U3 CeMU
PELENTOPOB; OAMH U3 HUX PACITOJIOXKEH B LIEHTpPE, a IECTh — B BePIIMHAX ITpa-
BWIbHOTO 1ectuyronbHuka [ Kemmno6es, [enenun, 1990; Campbell, Shelepin,
1989]. Takum obpazom, auamerp 3hdeKkTuBHOI yacTu HyHKIUU paccesiHus,
paBHBIN | yriI. MUH., TIepeKpbIBaeT 2—3 KOJIOOUKM, €CJIU AUaMeTp Kaxkaoi u3
Hux paBeH 0,4 yrj. MMH., 4YTO COOTBETCTBYET CPEIHUM 3HAUYEHUSIM. DTO O3HA-
YaeT, YTO Ha YPOBHE PELETITOPOB B CUIIy ONTUYECKUX 3aKOHOB (hOPMUPYETCS
«(YHKLIMOHATBHBIN» 3JIEMEHT AUCKpeTU3aluu. TakuMu (Oojiee KPYIHBIMU,
YeM peLIeNITOPhI) 3JIEMEHTaAMU, COTTIOCTABUMBIMU C pa3MepoM (DYHKIIMU paccesi-
HUS TOYKM TIPU ONMTUMAJIBHBIX YCJIOBUSX OCBELIEHHOCTU CETYaTKW, U TTPOU3-
BOAMTCSI ONMMCAaHUe M300paxkeHUi U JajibHelilas nepeaada MHGopMaluu Ha
0oJiee BbICOKME YPOBHM 3pUTeIbHON cucTteMbl. [1pu 3ToM n300pakeHre MOXKHO
MPeNCTaBUTh, KaK IBYMEPHBI MAaCCUB CO 3HAUEHUSIMU, PABHBIMU YCPETHEHHO
SIPKOCTH TIO TPYIITIE U3 CEMU perienTopoB. OTMETUM, 9TO «(DyHKIIMOHAIBHBIN»
SJIEMEHT TUCKPETU3AIMU He MCKITIoYaeT posib (POTOPELENTOPOB KaK OCHOB-
HBIX aHATOMUYECKMX BJIEMEHTOB TUCKPETU3alluK, HEOOXOMUMBIX JIJIST Tiepea-
YU ONITUYECKOTO U300paxkeHUs1, ChOPMHUPOBAHHOTO Ha ceTyaTKe B HEMPOHHbBIE
CETU 3pUTENIbHOM crcTeMbl. DYyHKIIMOHATBHBIE TPOCTPAHCTBEHHBIE SJIEMEHTHI
He SIBJISIIOTCS )KeCTKO CBSI3aHHBIMU ME3KJIy CO0O# rpymniaMu pelenTopoB, 3TO
MOOUJIbHBIC UX O0bEIUHEHMST, (POPMUPYIOILIE CUTHAJ Ha IOC/IEAYIOIINe YPOB-
HU 3pUTEILHOIM CUCTEMBI TIOJT BO3ACHCTBUEM CaMOTO M300paKeHUs.

Martpuia 1eCTUTPaHHUKOB MMUTUPYET YMOPSAOYEHHYI0O MaTpuily (orto-
peuenropoB. Ha HuX cripoelipoBaHbl M300paxkeHUs Map «CBETSIIMXCST Oec-
KOHEYHO MaJbIX TOYEK», Pa3MBITBIX ONTHUKOM Tiaza. OnTuyeckass (GyHKIIMs
paccessHMsI MoKa3aHa moja u3o0paxkeHueM Kaxkmoil Touku. LludpoBoii cuHTe3
nIaHHOTOo n300paxkeHus ocyiiectsieH B. b. Makynoseim u B. H. I1aykom B To-
CyIapCcTBeHHOM onTudyeckoM mHcTuTyTe mMeHu C. M. BaBuiosa [Kemmben,
enenun, 1990; Wenenun u op., 1995; llenenun, bongapko, 2002].

Jlns m3MepeHus U ONucaHusl CBOMCTB pa3peliaronieil CmocoOHOCTH TJia3a
yI0OHO MCIOJIb30BaTh JIBe TOUKHU. JlaHHBIE M3MEPEHUsI MPOJOJIKUIN UCCTIe-
noBaHus, HakaruiuBaemble enle ¢ XVII ctonetus. B cooTBeTCTBUM ¢ MOTy4YeH-
HBIMU JAHHBIMU, Y€JIOBEK OTIMYACT JIBE TOYKU OT OJHOM MPU UX Pa3HECEHUU
npuoan3uTeNbHO Ha 1 yria. MuH. OAHAKO B MOPOTOBBIX YCIOBUSIX MCIIBITYe-
MBIl HE cpa3y BUIMT IBE TOUKM YETKO M pasaeibHo. Ha mopore pasnuueHust
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B | yIi1. MUH. B YCJIOBUSIX TIPUHYIUTEIBHOTO BHIOOpA YETOBEK MOXET JIOTajIbl-
BaThCs OIHA TO TOUKA WJIU ABE (PaBHBIE IO IPKOCTU OAHOI) JIUILIb TOTOMY, UTO
BUJIMT MPU HAOJIOJEHUH JIBYX TOUYEK BBITSHYTHIN ITpUX. M300paxkeHust ABYX
TOYEK Ha Tpenesie pa3pelieHUs! 3pUTEIbHOM CUCTEMBI TIPU PACCTOSTHUU MEXITY
TOYKaMU, MEHbIIEM | yIJI. MMH., BOCIIPUHUMAIOTCS KaK OJiHA TOUYKA, a IPU pac-
CTOSIHMM, MPEBbIIIAoNIeM 1 yIil. MMH., KaK KOpOTKUit Tpux. [1pu paccrosiHum
B 1,5 yIrJ1. MMH. BO3HUKAET HEYCTOMUMBOCTb BOCTIPUSITHUSI — MOSIBIISIETCS KaXYy-
1eecsl MepliaHie LeHTpa IITpuxa, a Mpu yaaJeHuu B 1,7 yrJl. MUH. TOSBIISI-
eTCsl Kaxylleecsl MepliaHue KpaeB IITPUXa; U TOJIBKO MPU PACCTOSTHUM OoJiee
2,3 yI1. MAH. MEXIY LIEHTPaMU ITSITeH OTYETIMBO BUIAECH IMPOMEXYTOK, UTO TaeT
YBepeHHOE pa3InyeHne ToOUeK KaK pa3aeIbHbIX eMUHUIL. MBI IPUBEIN CPeTHUE
JaHHBIE, HO €CTh OTAEJbHBIC MCITBITYeMble C pa3penialonieil CrrocOOHOCTBIO,
MpEeBbIIAIIEH CPEHION B ABa pa3a. TakKnuM 00pa3oM, TIPY pacCTOSTHUSIX MEX-
Iy LIEHTpaMU TOYeK, paBHBIMU | YIJI. MUH., HaOoaTeb 110 (hopMe cTUMYyJia
(HaIMYMIO IITPUXA), a HE M0 YETKOMY Pa3IMYeHUIO IBYX TOUEK, 10TajIblBaeTCsl,
YTO TIPEIBSIBIISIETCSI HE OJJHA TOYKa, a aBe. [1pu paccTosiHun GoJiee 2 yrii. MUH.
OH OTYETJIMBO BUIUT UX PA3AETbHO.

DddekT BoCIpUsITUI U300paKeHUs IByX TOYEK YETKO pa3iebHO BOZHUKA-
€T TOorna, KOraa JOCTUTAIOTCSl YCIOBUSI, COOTBETCTBYIOIIME KpuTepuio Pases.
B 1878 rony Paneii mokasai, 4To M300pakeHMsI ABYX TOYEK ONMHAKOBOI SIPKO-
CTU MOXHO BUAETD pa3iebHO, €CIU LEeHTP AU(PaKIIMOHHOIO IITHA ((PYyHKIIMS
paccesTHMSI TOUKM) KaXIOW M3 HUX TepeceKaeTcsl ¢ KpaeM IepBOro TEMHOTO
kosbua apyroit [Rayleigh, 1879—1912]. Kputepuii Panest Obu1 mpuHST B Kaue-
CTBE TMPOCTOTO U MOHSITHOTO KPUTEPUS OTpeNeIeHUs pa3peliatoiieil crocoo-
HOCTH UCCJIElyeMOI CUCTEMBI.

Ha puc. 2.2 cxemaTyHO B BUJE 11IECTUTPAHHBIX sIY€EK IpeCTaBIeHa yIopsi-
JIoueHHast Matpuiia hoTopelenTopoB. B xuBoMm r1asy ux opma u «yrnakoBKa»
MosoOHa 3TOM cXeMe, 32 UCKITIOUEHUEM HEKOTOPBIX MaJIbIX KOJIeOaHU B pa3Me-
pax OIHOTO peLenTopa 1o OTHOLIEHUIO K Apyromy. Ha nso0paxeHnus atux naea-
JIM3UPOBAHHBIX «PELENITOPOB» CIIPOELIMPOBAHBI M300paXkKeHUSI Map CBETSIIUXCS,
HMCXOTHO «0eCKOHEUHO» MaJIbIX, ToueK. Eciii pasmep ofHOl SYeiikKu TpuMeM paB-
HbIM 0,4 yI71. MUH. (YTO COOTBETCTBYET YCPEAHEHHBIM aHATOMUYECKUM JaHHBIM),
a IMpUHY PYHKIMU paccesTHUsI TOYKM Ha TIOJIOBUHE €€ BBICOTBI — | YIJI. MUH.
MPUOIU3UTENIEHO B COOTBETCTBHE ¢ KpuTepueM Panest (DyHKIMS TipeacTaBieHa
Hag M300paXkeHHeM KaXXIOW TOYKH), TO TOJYIMM M300paKeHMs] CBETAIUXCS
MSTEeH, CIPOSIMPOBAHHBIX HA UIEATU3UPOBAHHYIO ceTyaTKy. BumHo, 4To Gec-
KOHEYHO MaJjiasi TOYKa Ha ceTyaTKe 3aHMMaeT BIOJHE KOHKPETHYIO 00JIacTh —
M 3Ta 06J1aCTh TIPEBHIIIAET pa3Mephl OTAETbHBIX peLenTOPoB. DYHKIIMOHATBHBIM
3JIEMEHTOM JAMCKPETU3AlMK M300paKeHUI1 Ha CeTYaTKe SIBISIETCSl HE OTAEIbHO
B3SIThIIl (hOTOPELIENTOP, a UX FeKCaroHalbHOE OObEeAVMHEHUE, COMTACOBAHHOE
C OITUKO TJ1a3a. AHATOMUYECKUI 2JIEeMEHT AMCKPETU3ALIUU — PELETITOP.
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OnTryeckas GyHKIMS paccessHUs U Mo3arKa (OTOPELeNITOPOB B (poBeasib-
HOI1 4acTu ceTyaTku coriacoBaHbl. Illar, ¢ KOTOPBIM M3MEHSIIOTCS OIIYIICHUS
Bocnpusitust ABYX Touek (1,1; 1,4; 1,7; 2,3 yri. MMH.), COTIOCTaBUM C TeKcaro-
HaJIbHOM yMaKoBKOIi perienTopoB. [IpuBeneHHbIe IUMPBI — pe3yJIbTaT U3Mepe-
HUIi y OTHOTO HabJtoaaTes s, HO aOCOIOTHBIE 3HAYEHUS Y pa3HbIX HaOIoAaTe-
JIelt MEHSIIOTCSI, 1Al MPUOJM3UTEbHO OCTAETCSI HEM3MEHHDIM.

IIpencraBieHHble Ha puc 2.2 3KCOEpPUMEHTAIbHBIE JaHHBIE, TMOJy4YeHHbIE
BHayaJie Ha OTHOM YeJIOBEKe C HOPMAJIbHOM OCTPOTOI 3peHHsI, TTOJHOCTBIO CO-
OTBETCTBYIOT YCJIOBUSIM pa3pellarolieil CltoCOOHOCTU CUCTEMBI, OTNpeaesisieMOoit
nrdpakimeit 1 COOTBETCTBYIOIIUX KpUTEpHIO Pasiess. Mbl ycTaHOBMIIHU, YTO TIep-

Puc. 2.2. CornacoBaHHOCTb ABYXTOYEYHOrO TecTa C (PyHKLMeEN paccesHns
3TVX TOYEK OMTUKON Ma3 1 ¢ MOo3anKov poTopeLIenTopoB ceTHaTku
[Kemn6enn, Wenenun 1990. Campbell, Shelepin 1989, 1992]
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Bas 1udpa — 1,1 yIri1. MUH. — COOTBETCTBYET TOMY, UTO M300pakeHUE IBYX TOYEK
BBIXOIUT 3a Tpenesbl 3 (GEKTUBHON YacTh (DYHKIIMU pacCesiHUs, TeKCaroHa b-
HOI MaTpHIIbl PELENTOPOB U3 TPEX 3JIEMEHTOB B 1namerpe (puc. 2.2), cienoBa-
TEJIbHO, TIPU HAOIIOACHUM JIBYX TOUEK, Pa3HECEHHBIX Ha | yIj1. MUH., HabIoaa-
TeJb C pa3peniaolieil CocOOHOCTHIO 11a3a B 1 YIJI. MUH. A€MCTBUTEILHO MOXKET
ONpeAEIUTb HATMUKE «IITPUXa», a He OMHOI Touku. Ellle pa3 ykaxkem, 4To 3TO
CcpeHue JaHHbIE.

Ha pucyHke HarisimiHO mpeacTaBieHbl (YHKIIMOHAIbHbBIE JJIEMEHTHI, CO-
oTBeTcTByMOIIME ceMu KojiboukaM [Kemnoenn, enenun, 1990]. UntepecHo
OTMETUTD, YTO OKOJIO CTa JIET Ha3aJl HeOOXOAMMOCTb BBEICHUST (DYHKIIMOHATb-
HOTO 3JIeMeHTa, pABHOTO TPYIITE U3 CEMU KOJIOOUEK, YITAKOBAaHHBIX B TeKCAroH,
yXe OblJla OCO3HaHa, OAHAKO MOTOM 3a0biTa. Posib oObenuHsomEero hakro-
pa B HEKOTOPBIX paboTax Oblia TpUITMcaHa OOJBbIIUM KJIETKaM MUTMEHTHOTO
BMUTENINS, TAKKE UMEIOIIMM TeKCaroHAJIbHYIO YIIAKOBKY U OObEIUHSIIOIIUMCS
B IpYITITy U3 ceMu perientopoB [Llukynenko, 1926, 1927, 1929].

Takum 006pa3om, mpeneIbHOe MUHMMAaIbHOE pas3pelleHue (Koraa 4eJoBeK
BUIUT HE TOUKY, & LITPUX) COOTBETCTBYET PACCTOSIHUIO, PABHOMY TpPeM KOJ-
004YKaM — JiBa pelenTopa Mo KpassM COOTBETCTBYIOT LIEHTPY TOUEK, U OHA —
npomexxyTtouHasi. Ho 1u1st 4eTkoro pa3neabHOTo HaOMIOAeHHUST IBYX TOUEK TaKUX
YCJIOBUI HEMOCTATOYHO — B MPOMEXKYTKE HEOOXOAMMO PACIIONIOXUTb TPU KOJI-
60ouku. [Touemy mpupoma co3nana Takoe yIMBUTEIbHOE COOTHOIIEHUE, KOraa
pa3Mep KOJOOYKM B TPU pa3a MEHbIlIe MUHUMAJIbLHOTO Pa3pelieHns] ONTUKU
rra3za? CormacHo teopeMe B. A. KoTtenbHMKOBA, CUTHAJ CO CIIEKTPOM, 3aHM-
MaloIMM OTPaHUYEHHYIO MTOJIOCY YaCTOT, MOXKET OBITh TiepeaaH 6e3 MCKaXXeHU I
MO KaHaJly CBSI3W, U JUJIsl Peau3alliy 3TOro MOJOXEHUS HE0OXOIUMO, UTOObI
4acToTa OTCYETOB IPEBbIIIaa IIUPUHY IMOJIOCHI YACTOT, 3aHUMAaEeMbIX CTIEKTPOM
rnepegaBaeMoro curHaja, oosee yeM B aBa pasa [KorenpHukos, 1933]. Ecin
3TO YCJIOBUE HE BBITIOJIHSECTCS, TO COCTaBJISIONINE CUTHAJIA C YacTOTaMU, 00JIb-
LIMMMU TTOJIOBUHBI YACTOThI OTCUETOB, CO3JAI0OT MTOMeXY. DTO CIpaBeJIuBO Kak
IUTSL DJICKTPUIECKUX, TaK M [UT ONTHYeCKUX curHaioB [KpacwuibHukos, 1986].
JlaHHY10 ITOMeXY Ha3bIBAIOT IIIyMOM IuckpeTusanuu. Lllym npoctpaHCTBEHHOM
JTUCKPETU3AIUH SIBJISIETCS MYJTBTUTLTMKATUBHBIM. CpeTHeKBaApaTuIecKoe 3Ha-
YeHWe 9TON IMOMEXH MPSIMO TIPOITOPIIMOHAIBHO 3HaYeHUIo curHaia. M3 atoro
CJIeyeT, YTO OTHOIIIEHWEe CUTHAJIA K CpeIHEKBAIpaTHUeCKOMY 3HAUEHMIO 1ITyMa
MPOCTPAHCTBEHHOM AMCKPETU3allUM HE 3aBUCUT OT SIPKOCTHU TepeIaBaeMOoro
o6bekTa [ KpacuibHukos, 1986]. B 3puTenbHOI cUCTEMe 9TH OTCUETHI, TO €CTh
M3MEPEHUsI SIPKOCTH, OCYIIECTBIISIIOT (poToperenTopbl. OTaenbHBIe (OTOpE-
LIENTOPBI 00Pa3yIOT MO3auKYy, KOTOpasi OCYIIECTBISIET TUCKPETU3alNIo U300pa-
>keHus1. Mo3auKa pelienTOpOB U SIBJISIETCS] HCTOYHMKOM 1TyMa IMCKPEeTU3aluK.

Wrak, cymiecTByeT (DyHKIMOHAIbHBIN 3JIEMEHT AUCKPETU3aIMK U300paxe-
HUI B 3pUTeNIbHON cucTeMe. VIM SIBJIsIeTCsl He OTAEAbHO B3SThIi pelienTop, a ux
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COBOKYITHOCTb, COCTOSIIIIAs KaK MUHMMYM M3 CEMM DEeLeNTOPOB: LEHTpalb-
HbBIIl (poTOpelenTop M ero rekcaroHajabHOe OKpyXeHue ((hyHKIMOHAIbHBIN
MUKCceNb). Peuentop ocraeTcs MUHMMAJIbHBIM aHATOMMYECKMM 3JIEMEHTOM
IUCKpeTu3aunu (aHaToMuuyeckuM nukcenem). Mo omgHoi (yHKIMeir pac-
CesHUS MPOUCXOAUT CyMMallMsl CUTHaja peuenropamu. Jlajee B pelienTUB-
HBIX MOJISIX TAHTJIMO3HBIX KJIETOK MPOMCXOAUT CyMMallUsl ¢1aboro curHaia ot
HECKOJIbKMX PelLIeNTOPOB, YTOOBI BHIIEIUTH €ro U3 mryma. OyHKIMOHATbHBII
MUKceTb — (YHKIMOHAIBHBINA 2JEMEHT AMCKPETH3alluM — MOXKET OBbITh U
OOJIBIIIM, 1 OYeHb OOJBIIMM B COOTBETCTBUU C TeM, YTO B OHOM U TOM K&
MECTE CEeTUYaTKU MMEIOTCS PeleNTUBHBIE TI0JIST Pa3HOTO pa3Mepa. B TepMmuHax
MMPOCTPAHCTBEHHBIX YaCTOT CUCTEMBI 3THUX Pa3HBIX (DYHKIIMOHAJBHBIX JIEMEH-
TOB MPEACTABIISAIOT COO0I BXOJIBI KAHAJIOB Pa3HOM MPOCTPAHCTBEHHOM YacTOTHI
[Campbell, Robson, 1968].

JI71s1 TOro YTOOBI YMEHBIIIUTD BIUSIHUE 1IIyMa TTPOCTPAHCTBEHHOM TUCKPETH -
3a1uu (hOoTOpeLIeNTOPAaMM, MOXHO OCYIIECTBUTD MPEABAPUTEIIBHYIO HU3KOYa-
CTOTHYIO (DUIIBTpALIAIO N300paxkeHs, 1eoKycrupoBKy [KpacuiabHukos, 1986].
DTOT NpueM NpeaBapUTETbHON DUIBTpALU 0 MOCAeAYIONIEH TMCKPETU3AIINT
n3obpaxkeHus (hoTtopelienTopaMu) XOpoIlo U3BECTeH B TexHUKe | KpacuibHM-
KoB, 1986]. B Halliem cirydae anepTypoii sIBJISICTCS 3pavok IJ1asa, 03TOMY M30-
OpakeHue Ha ceTyaTke cjerka pac)oKycupoBaHO B COOTBETCTBUU C (PYHKIIMENH
paccesHus1. Kak MOXHO IpeacTaBUTh ced0e He0OXOIMMOCTh TaKOM pachoKycH-
poBku? CoBpeMeHHBbIE TIPEICTaBICHHS O IIyMe TUCKPETU3allii XOPOILO CO-
OTBETCTBYIOT KJTACCMUECKUM HAOTIONEHUSIM W Ka4eCTBEHHBIM MOIEIISTM OCHO-
BOITOJIOXKHUKOB odTambmosiorun. Tak, [eabMroibl OGHAPYKUI CIIEIYIOIIiA
3¢ dEKT: ecm CMOTPeTh Ha MEJIKYIO pelleTKY, 00pa30BaHHYIO YepHO-0eIbIMU
roJjiocaMu, TO Ha TIpeliesie pa3pelleHus TOJIOChl B 3TOM pelleTKe KaXyTcsl U3-
BUTBIMU U JIaKe pa30pBaHHBIMU. [e1bMTOJIbII, a 3aTeM U JIpioK-Diaep B CBOeM
MU3BECTHOM PYKOBOJICTBE 110 O(TATbMOJIOTUM TTPOMOICIMPOBAIM 3TO SIBJICHUE,
3aKpacuB aKTUBUPOBAHHbIE U HEAKTUBUPOBAHHbBIE KOJIOOUKU B reKcaroHaib-
HOI MO3auKe, n300paxeHHbIe Ha ucte 6ymaru [ Duke-Elder, 1962].

C. B. Uypaios ¢ coaBropamu B BoeHHO-MeaulIMHCKOI akageMuu B Poccuu
u JI. P. Bunbsimc ¢ coaBTropamu B LleHTpe uccnenoBanus 3peHusi B Pouectepe
B CUIA uccnegoBaiv 3T0 SIBJI€HUE 1€TATbHO C TOMOIIBIO JIA3€PHOTO UHTEpdE-
poMmertpa [Uypaiuos u ap., 1990; Williams, 1988; Williams, Brainard, McMahon,
1994] u nokaszanu MosiBJieHUE KaXyIIerocss MyapoBoro prucyHka. HaGmronare-
JII0 B 3TMX WCCJICAOBAHUSIX MPEIbSBISIIN PEIIETKY, C(hOPMUPOBAHHYIO HEITO-
CpeICTBEHHO B (hoBea B CJIo€ Ha MOBEpPXHOCTU hoTopelienTopoB. JlazepHblit
nHTepdepomMeTp HOPMHUPOBAT M300paKeHUE, YaCTUUYHO MUHYS MCKaXKEHUs,
BHOCHMBbIE ONTUKOM M1a3a. Haauuue GueHuii MeXay MO3auKoil peliernTopoB 1
TECTOBOI PelIeTKON ObLIO BUIHO OTYETJIMBO, YTO U CJIEAYeT OXUIATh B COOT-
BeTcTBUU C Teopemoii B. A. KotenbHukosa [ KotenbHukos, 1934].
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DyHKIIMOHANBHBINA 3JIEMEHT AMCKPETU3AlIMKM COTJIACOBAH C OpTraHM3aluei
pEeLIeNTUBHBIX IMOJieil HEIPOHOB 00Jiee BHICOKUX YPOBHEN 3pUTEIbHON CUCTE-
Mbl. DTO YCTAHOBJIEHO IO OIPENEJEHUIO TTOPOroB Pa3IudyeHUs OpUEeHTALUU
IBYX Touek. Tak Kak HaOJItogaTe/Ib HAUMHAET BUACTh IITPUX B TOM Cllydae, KOT-
JIa PACCTOSIHUE MEXIy MBYMsI TOUKaMU MpeBbIIaeT 1 yria. MUH., TO OH MOXET
OLIEHUTb U OPUEHTAIIMIO 3TOTO KaXYIIErocs Tprxa.

TakoB BBIBOJL 3TUX 2JIEMEHTApHBIX HAOIIOAEHUIT, KOTOPbIE JIETKO TOBTOPUTH
KaxXIoMy. 3aMeTHM, 4TO Bce 0OCy:KIaeMble B 9TOM Ilaparpade rccieIoBaHUs
C TOYKaMU CITpaBeIJIMBHI IS ONIPeIeIEHHBIX YCIOBUI U3MEPEHUIA, a UMEHHO:
OCBeEIIeHNE YePHOTO, MAaTOBOTO JINCTA KAPTOHA C OETBIMU MaTOBBIMM JUCKAMU
Ha HeM; HCIOJIb30BaHNe JUCKOB IMaMeTpoM 2,5 MM U3 Oej10ii Oymaru Ha ILI0-
manake u3 yepHoi oymaru 10 x 10 cM 6e3 OJMKOB; SIPKOCTh YEPHBIX YUYACTKOB
3KpaHa, paBHas 5 K1 / M KB., SIpPKOCTb OeJIbIX ToueK 9KkpaHa — 1500 k1 / M KB.
Ilpu coGironeHU DAaHHBIX YCIOBUI, €cM (DYHKLMU PACcCesTHUST JABYX TOYEK
MOJHOCTBIO MEPEKPHIThI, TO UX MOXHO BUACTh KaK OJHY TOYKY, €CJIU e OHU
BBIXOJISIT 3a OTIPeIeJICHHBIC TPAHULIBI, TO MIEPBOE, YTO BUIUT HAOIOAATEb, 3TO
LITPUX — KOPOTKYIO JIMHUIO, 00pa30BaHHYIO U3 IBYX ToUueK. Tak, O0JbLINHCTBO
9MMETPONOB BUIAAT Muliap U AJbKOp, KaK eNMHOe 1eJ0e — «BCAAHUK U JIO-
manb». [lepBUYHOE BOCTIPUSITHE TOTO, YTO Mbl BUIUM HE OJHY TOUKY, — 3TO
BOCIIPUATHE LITPUXA, TTOCE TOTO KaK TOUYKM PACXOJSTCSI HA TIOPOTOBYIO BEJIM-
yuHy. HaGmromaTens cpa3y MOXeT OLIEHUTh OPUEHTALIMIO 3TOM JUHUM (IITPU-
xa). HaGmonatenb, 3Hast 0 TOM, YTO HITPUX MOXKET ObITh 00OpPa30BaH M3 TOYEK,
CITOCOOEH MPUHSATH pellieHre, YTO OH BUINT JIBe TOUKU; €CJIM Y HeTO STUX 3Ha-
HUI HET, TO MOXET 3aKJIIOYUTh, YTO BUIUT KOPOTKYIO JIMHUIO — ITpUX. Ecimm
JIBE TOUKM HAXOJSITCSI HA PACCTOSIHUM 2 YIJI. MUH., OH BUJIUT UX YETKO OTIEb-
Ho. [lepuon — 30 muki / yri. rpaji.

3puTenbHas CUCTeMa JIETKO OLICHUBAET OPUEHTALIMIO JIBYX TOYEK MU KOPOT-
KOW JIMHUU TIPU padMepax CTUMYJIOB, TIPEBOCXOASIINX IUPUHY 3 (GEKTUBHOMI
yacTh (pyHKUUU paccesiHus. MI3MepuThb oprueHTalui0 U300paKEeHUI 3pUTEb-
Hasl CUCTEMa MOXET C MOMOIIIbIO BBITSIHYTBIX PELIENTUBHBIX MOJei HEUPOHOB,
HaXOMSIIUXCSI Ha YPOBHE HE HUXKE CTPUAPHOU KOpHI. B pelienTUBHBIX MOJSIX
HEWPOHOB MEPBUYHOI 3pUTEJIbHOM KOPHI MPOUCXOAUT CyMMAIIUSI CIa00T0 CUT-
HaJla OT PacIioJIOXKEeHHBIX B TMHUIO HECKOJIBKUX PELIENITOPOB C TeM, YTOOBI BbI-
JEJIUTD €TO M3 IIIyMa, HO B OTJIMYHME OT PEIIeNITUBHBIX TOJIEH TaHTJIMO3HBIX KJIe-
TOK CeTYaTKM, HAa 3TOM YPOBHE CyMMAIIUsI TTIPOMCXOIUT B OMHOW OPUEHTAIINU.
Llenb cyMmmanum — onNTUMU3ALIMST OTHOIIEHUSI CUTHaN / 1yM. DddekTuBHas
yacTh (YHKIIMU pacCesHUsI TOYKW OOJibllie OTAeNIbHOTO (hoTopelenTopa —
aHATOMUYECKOTO 3JIEMEHTa AMCKpeTu3aluu uzoopaxeHuii. [TomodHast KoH-
CTPYKLMSI CITOCOOCTBYET YMEHBILIEHUIO IIyMa AUCKPETU3aluK (ONTUMHU3ALUT
oTHoueHust curHai / mym). [lon ogHol QyHKIIMER paccestHUSI 0Ka3bIBalOTCSI
KOJIOOUKM, HACTPOEHHbIE Ha pa3Hble MJIMHBI BOJH, YTO BaXKHO IJISl IPaBUJIb-
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HOTO OIMCaHMS LIBeTa U300pakeHuii B HeipoHHBbIX ceTsix. C pazMepaMu 3¢-
(ekTuBHOIT YacTu (PYHKIIMU pacCcesiHUSI COTIaCOBaHbl pa3Mephl PeLieNTUBHBIX
1oJjieil HePOHOB FAHTJIMO3HbBIX KJIETOK CETYATKU. B pelienTUBHBIX MOJSIX OCY-
LIECTBJISIETCS ONTUMU3ALIMSI OTHOIICHUSI CUTHA / 1yM. Pa3Mepbl 31eMeHTOB
MUCKPETU3ALNU N300pakKeHUI OMpPEenesssioT pa3Mep MPOCTPAHCTBEHHBIX dJie-
MEHTOB CaMbIX BbICOKOYACTOTHBIX MPOCTPAHCTBEHHO-YACTOTHBIX KaHAJIOB.
OHU cory1acoBaHbI MeX1y COOOIA.

ITpoGieMy oCcTPOTHI 3peHUST MBI PACCMOTPEM B OCHOBHOM Ha MPUMEpPE OMU-
caHUs TOYEK B 3pUTeIbHOM cucteMe. EcTecTBeHHBIE CBETSIIMECS TOUKU — 3BE3-
IIbI, C HUX HA4YaJloCh M3y4YeHHe OCTPOTHI 3peHusI. 3Be3nbl (He TIaHeThl) MOXKHO
paccMarpuBaTh Kak OECKOHEYHO MaJible TOYKM, WX KaXyIlascsl <«BeJTUIMHa»
OIpeessieTCs] UCKITIOUUTETbHOM SIPKOCTBIO. [17151 onrcaHus ¥ TOHUMaHUST MeXa-
HU3MOB OCTPOTbI 3pEHUSI OHU SIBJISIIOTCSI ICTOPUYECKH TTEPBBIMU, TEOPETUUECKU
ONTUMATBLHBIMU CTUMYJIAMU.

OOHapyXeHHe U JIOKaJIu3alusl CBETSIIeCsS TOUKU B T10JIe 3peHUS JTUMU-
TUPYETCSI TOJBKO €€ SIPKOCThIO M BOCIIPUHUMAEMbIM KOHTPACTOM, KOTOPBIi
ornpenessieTcss BEAMYMHON BHEITHEro (ToMeXu) U BHYTPEHHEro 1ryma. 3akoH
ee 0OHapyKeHMsI OIMCHIBAETCSI OCHOBHBIM IICUXO(MU3NYECKUM 3aKOHOM Be-
o6epa—DexHepa. M3 nzobpaxkeHus 3Be3/1 HEBO3MOXKHO U3BJIeUb UH(POPMALIKIO
00 ux pa3mepe. 3Be3bl, Ki1acCU(PUIIMPOBAHHbBIE 10 BeJIMYMHE, IeICTBUTEIHLHO
ObLIM OTMCaHBI elle [MnmapxoM MCKITIOYMTETbHO Ha OCHOBAHMM OLIEHKH WX
sspkocTu. ClienoBaTesibHO, TI0 SIPKOCTU M TI0 KOHTPACTy MOXHO BUIETh 00b-
eKTBl OECKOHEYHO MaJIOi BETMIMHBI. DTO He TTpobiieMa OCTPOTH 3peHUsS U He
npobsiemMa paspelniaplieii CmocoOHOCTU — 3TO MpobiieMa YyBCTBUTEIbHOCTH
CHCTEMBbI M OTHONIEHMSI CUTHAJI / 1IIyM TI0 BOCIIpUHUMaeMoii sipkoctu. Eciau
KOHTPACT WU SIPKOCTh HAOJI0JaeMOr0 00beKTa IOCTATOYHBI, TO Ha CeTYaTKe
B cwly (DYHKIIMM pacCesiHUs TOYKM 3Ta OECKOHEYHO Majiasi BeJIMYMHA TpU-
HUMaeT KOHEYHbIe pa3Mepbl, Jaxe IMPEeBOCXOISIINE HECKOJbKO KOJI0OYEK.
ITomMuMo 3Be3/, K TAKMM KaxKyIIMMCs MapagokcaM clenyeT OTHECTH BO3MOXK-
HOCTb BUJETh TOHKUI MpoBoja Ha ¢oHe Heba. Ero pasnunueHue ompenesseT-
¢ UCKJIIOYMTENbHO KOHTPACTOM, a M300paXkeHue Ha CeTYyaTKe OMUCHIBACTCS
yHkumeit paccessHust TMHUK. He TOMbKO B JUIMHY, HO U B TIONIEPEUYHUKE OHA
3aXBaTbIBa€T MHOTO KJIETOK PEIENITOPOB M MO3TOMY MOXET OBbITh HE TOJBKO
oOHapyXeHa, HO W ompelesieHa ee opueHTanus. Jlaxe pu oOHapyXKeHUU He
«O0EeCKOHEYHO» MaJIbIX TOYEK, a TMCKOB KOHEYHBIX pa3MepoB, 3alIeiCTByeTCS
CBOWCTBO TTPOCTPAHCTBEHHOM CyMMaIluu.

OmnpenenieHue pazpelaonieil criocOOHOCTH ISl IBYX TOUEK — CJIOXKHAsI CTa-
TUCTUYECKAs 3a/1avya. YKa3aHHbIe HAMM BEJMYMHBI MOTYT Kojie0aThcsl. 3Haue-
HUSI TTIOPOTOB OMPEIENSIIOTCS HAa OCHOBE BHIOPAHHOTO HaOJI0AaTe/IeM KPUTEPUSI.
Kputepuii Panest cipaBeyivs st citydasi, KOTia CTOMT 3aa4ya YeTKOTO pa3inye-
HUSI IBYX TOUeK oTaeabHo. OHaKo HaOJo1aTeIeM MOXKET ObITh BHIOpaH Ipyroi
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Kputepuii. YenoBeK OTMYaeT OMHY TOUKY OT JIBYX IO Pa3INYCHUIO BBITSIHYTO-
ro IITpUXa B CJIyyae IBYX TOUYEK U pa3MbITOIO JAMCKA ISl OMHOM TOuKKU. Mexmy
HUMHU €CTb MPOMEXYTOUHBIC CTaauM, Kaxaash U3 KOTOPbIX MMEET CBOM MOPOL
Pa3mepbl KoJ1004eK MOTYT OBITh MEHbIIIE YKa3aHHBIX HAMU, TTO3TOMY U OCTPOTa
3pEHUsI MOXET ObITh BbIIIIE CpeHEl CTaTUCTUUECKO TPUMEPHO B JBa pasa.
Bonee cnoxHast 3a1aya, Mo CpaBHEHUIO C OLIEHKON OpUeHTallMu, — pacro-
3HaBaHue (GpopMbl 00beKTOB. Ha puc. 2.3 npuBeaeHbl U3MEPEHUsI MUHUMAIb-
HBIX pa3MepOB YEPHO-0EIbIX N300paKeHUI HaTypaabHbIX OOBEKTOB METOIOM
npeneyioB (KpuTepuii — 4yeTkKoe BumeHue). Cpeny HUX MPUCYTCTBOBAIM M30-
OpaxkeHUs YeJOBEUECKOTo JINIA, CHEXXMHKH, HOXHUIL, OyKBHI «C», TByXTOUYEY-
HBIN TECT U T. M. 151 KaXKaoro n300paxkeHust ObUT OIpeneeH TOT MUHUMATb-
HBIIl pa3mep, TPy KOTOPOM OHO 0Ka3aJoCh YETKO BUAMMBIM. Takum oOpa3om,
ObLjIa TIOJTyYeHa 3aBUCUMOCTD pa3pellarleii CmocOOHOCTH OT TeOMETPUM Te-
CTOBBIX M300paxkeHWi. DTy 3aBUCMMOCTb MbI Ha3BajM IIKAJIO CIIOXHOCTH.
PaccMOTpuM 11IKaly CJIOXHOCTH HabJIofaeMbiXx M300pakeHuil. PaznuueHue
OJIHOM TOYKM OT JIBYX TOUYEK MPOMCXOMAUT MPU pa3Mepax, HECKOJIBKO OOJBIIMX

yrn. MUH Tect pacrno3HaBaHue
1-2 L
3 C PacnosHaBaHu npocTbix
E reomeTpuyeckux uryp
5 O YteHune GykB
8 :z;‘ YTeHune npocTbix nepornmdos
—
13 r j PacnosHasaHue gurypbl
OTAEbPHOro YernoBeka 1 BcagHuKa
YTteHune nepornudos
21 PacnosHaBaHuWe BblpaXeHust Ny
I
YTeHune crnoxHblx nepornndos

Puc. 2.3. lkana cnoXxHocTn o6beKkToB
0151 pacno3HaBaHus (pa3MepHOCTb LUKarbl — YII1. MUH.)
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1 yri. MuH. PasnnueHne MpOCTBIX TeOMETPUUYECKUX (DUTYp (TPEyroJbHUKH,
KBaJIpaThl, KPYr1) MPOUCXOIUT MPU UX YIJIIOBBIX pa3Mepax, pPaBHBIX 3 YIJI. MUH,
OykB — 0KOJIO 5 yrmi. MuH. CTuiin3oBaHHbIE (UTYPbl OOBEKTOB TTOBCEIHEB-
HOTO OOMXO/a pacro3HalTcs npu 8—16 yrI. MHUH., a JIMIO YeJloBeKa — TP
21—-30 yri1. MuH. Jluana3oH MOPOTOBBIX YIJIOBBIX Pa3MEepPOB M300paxkeHUii OT
JIByXTOUEYHOTO TECTa J0 JIMla YeJOBeKa PacroyioXeH B mpenenax oT 2—3 10
20—30 yra. muH. IlIkana yeTKoro BUAeHMS MPU 3aaHHBIX YCIOBHUIX HAOII0Ae-
HMST COOTBETCTBYET «30JI0TOM MTPOMOPIINI».

Paznuuenue xoselr JlaHmobTa TPOMCXOAUT TIPU YIJIOBBIX 3HAUEHMSIX BCETO
KOJIblIa MEHBIIIE 5 YIJI. MMH., a pa3pbiBa — MeHbIIe | yria. MUH. DTOT TecT Jye-
JIOBEK pasinyaeT Mo OPUEHTAIIMN BCEro M300paxkeHUs (a He 10 OpUeHTAIlluN
caMoro pa3pbiBa), MPUYEM IO OPUEHTALIMU PAa3MBITOTO ONTHMKOM IJla3a He-
CHMMETPUIHOTO, YTUTOIIEHHOTO C OHOM CTOPOHBI Pa3MBITOTO TISITHA JAHHOTO
KoJibIla ¢ pa3pbiBoM. 1o pacrioyiokeHuo yIIoleH s B pa3MbITOM M300paxe-
HUM HaOJI0IaTe b JOTabIBAETCSI O MECTOHAXOXIESHUH pa3pbiBa. DTOT 3 hEKT
n3BecTeH gaBHO [XommHa, 1930]. OKoJio cTa JeT Ha3am ObUIM MPearpUHSITHI
HEOJHOKpATHbIE TMOMbITKA MPEONOJEHUS] 3TO HECUMMETPUYHOCTHU, HAMpH-
Mep, 3a CUET YBeJIMUEHHUS AMaMeTpa KOJblia B MeCTe pa3pbiBa U YMEHbIIEHUSI
NMaMeTpa ¢ MPOTUBOMOIIOXKHON cTopoHbl [XonuHa, 1930; Lukynenko, 1927].
ILludponas o6paboTKa M300paxkeHuil ob0eryaeT U yTOuHsIeT 9TU IpeAcTaBlie-
nus [Ginsburg, 1971,1976; Bondarko, Danilova, 1997].

HccnenoBanust pa3nuyeHrst N300pakeHW pa3HOW CIIOXHOCTH TaKXkKe OCy-
IIECTBIIAIOTCS C TIOMOIIBIO METOMa TPENEIOB, KOTOPBI MCIIONb3yeTCs ele
¢ XIX cronetus st onpeneeHusT TOPOroB YeTKOTO BUIACHUS M300paXkeHUA.
Hcnonb3yroTcst yepHbie hurypol Ha 6esom oHe 6e3 6JuKkoB. B Hamux uccie-
JIOBAaHUSIX SIPKOCTh YePHBIX YJaCTKOB dKpaHa Oblla paBHa 5 K / M KB., O€JTbIX
Touek a3kpaHa — 600 k1 / M KB. OTNpee/suii Te MUHUMAaJIbHBIE YIJIOBbIE pa3-
MepbI, MMPU KOTOPBIX M300paxkeHne ObUTO elle XOPOoIIo BUAHO. Pazanuus B mo-
POTOBBIX YIJIOBBIX PazMepax pacCMaTPUBATUCh KaK KPUTEPUIA CTOKHOCTH U30-
OpaxeHuii (puc. 2.3).

JI7151 TpaKTUUYECKUX 1IeJIeld U3MEPEHUsT OCTPOTHI 3pEHMSI 1TaBHO ObLIN cOo3a-
HBI pPa3JIMYHbIE TECTOBbIE 3HAKW — OTNTOTUIIBI, & TAKXKE CTAHAAPTHI €€ OTNpeiese-
Hus. B 1862 rony Xepman CHeieH (H. Snellen) BBes1 KOJTMYECTBEHHYIO OLIEHKY
OCTPOTHI 3peHUS B pexxruMe pasnndeHusi. OH MpeaIoXuia OYKBEHHBIE CUMBOJIBI
OTIPEICICHHBIX YIJIOBBIX Pa3MEpPOB M MPUHIIUIT TTOCTOSTHHOTO COOTHOIIEHUSI
pa3mepa 3HaKa M TOJIIMHbBI JUHUU, U3 KOTOporo oH noctpoeH (1:5). CHen-
JIEeH B cBoeii 3HaMeHuTOM padote «Test-Types», BeInepskaBIeil TOJbKO ¢ 1862
o 1863 yeThIpe U3aaHusl, BBEJ OMpeae/ieHHe OCTPOTHI 3peHUST B OTHOCHUTE b~
HbIX eqnHULIAX [Snellen, 1863]. ITpemtoxkeHHbIE UM OTHOCUTETbHBIE BETUYNHBI
M3MEpPEHUST OCTPOTHI 3PEHMST OKa3a OTPOMHOE BJIMSIHUE Ha CTaHAapTU3ALIMIO
n3MepeHuit B 0(hTaIbMOJIOTUH.
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Hano nonumats, uyto nepeson 1o ¢opmyne CHesleHa, OTHOCUTEIbHBIX Be-
JIMYUH HOPMbI ocTpoThI 3peHus (1,0) K BelnurnHaM paspeliaroiieii CmocoOHOCTH
(1 yri. MyH.) 3aBUCHUT OT cBoOicTB onrotumna. Octpora (V) — 310 OTHOILIIeHKE pac-
CTOSIHMSI, HA KOTOPOM MCITBITYeMbIi pa3inuaeT 3Haku (d), K pacCTOSIHUIO, TIpU
KOTOPOM pa3Mep pa3iuyaeMoi AeTaly 3TOrO 3HaKa B 3TOM CJIy4ae COCTABUT OJHY
yrioByto MuHyty (D). Ipu usmeHeHUM (pOpMbI ONTOTUIIA U3MEHSITCS TPEAesIb-
Hble paccTosiHus. Hanmpumep, NpuHSIThIE B KAUECTBE CTaHAapTa Kojblia JIaH10/b-
Ta B JCMCTBUTEIBHOCTHU JAIOT APYT€ 3HAYEHUs, HeXeJld OyKBEHHbIE ONTOTUIIbI
WIN pelrerdyarbie MUpbl. [yOokuii cMmbIca (popMyiibl, mpemtoxeHHon CHeme-
HOM, B TOM, YTO B 3HaMeHaTesie OH MOCTaBMJI YIJIOBbIE pa3Mepbl 3HaKa U yKas3asl
OTHOILIEHUSI pa3MepOB 3JIEMEHTOB 3HaKa K pa3Mepy 3HakKa, TeM CaMbIM TTOKa3asl
TMPUHITUIT pa3peliiaoliieii ClocoOHOCTH 3ieMeHTa (hopMbl 3HAKa (TIpeieIbHO pa3-
peliaeMbIX JieTajieit) ¥ pa3peniaronieil CTocOOHOCTH 3HaKa Kak 11e710r0 O0bEKTa.

OmnpeneneHre ocTpoThl 3peHust o hopmysie CHeJlJIeHa CTajlo OTHOCUTETbLHO
YA0OHOM MepOii OCTPOTHI 3pEHUSI U OCHOBHOM KOJIMYECTBEHHOI MEpOii COXpaH-
HOCTH 3pUTEIbHBIX (DYHKIIMIA HA TTPOTSIKEHUU TTOUTH CTa IATUAECATH JieT. CuM-
BOJIbI IS MPOBEPKU 3PEHUSI, TOCTPOEHHBbIE HA OCHOBE MpuHIMNa CHelleHa,
MOJYYUJIU B PA3TUYHBIX MOIU(MUKALMSIX TTOBCEMECTHOE pacrpocTpaHeHue. 13
OTEYeCTBEHHBIX BAPMAHTOB TAOJIUI] STUX ONTOTUIIOB HAUOOJIbIIIEE PACPOCTpa-
HEeHUe MOTyYWIu Tabnuubl [070BMHA, Ha3BaHHbBIE B NajbHEMIeM TabauLuaMu
TonoBuHna—Cusliesa [TonoBuH, 1925; TonoBuH, Cuues, 1926]. CoBpeMeHHbIE
Tabmuubl Kockuua, boiiko u np. coxpansior aToT npuHiui [2002, 2005].

JlaHmonBT TIpenIoXWI Koiblia ¢ pa3pbiBoM To3nHee CHesleHa, HO B CUITY
psiia 0OCTOSITETLCTB, U B TIEPBYIO OUepelb KaXKyIIEHcsl TPOCTOTHl U JIETKOCTH
ISt UTHTEPHAIIMOHAJIBHOTO MCTIOJIb30BaHUSI, UMEHHO OHU OBLITY TIPUHSITHI B Ka-
YeCTBE ATAJOHHBIX ONTOTUIIOB B O(TaIbMOJIOTUU. B COOTBETCTBUU ¢ MEXTY-
HaponmHbIMu ctangapTamu [SO 8596, ¢ HUMU MPUHITO CPaBHUBATD BCE APyTue
ontotutisl [Word recommended standard, 1980]. I[TocTossHHO ne1aaych MOMBIT-
KU UX ycoBeplIeHCTBOBaHUS. [ToMrMO OyKBEHHBIX OMTOTUITIOB, LIIMPOKOE pac-
MPOCTpaHEHUE MOJTYUYWIIU IBYXTOYEUHBIN TECT, YK€ YyIOMSIHYTble HAMU KOJIbLIA
JlannonbTa M IITPUXOBBIE MUPBI; ObUTM TPEIJIOXKEHBI IIIaXMaTHbIE MATTEPHBI,
OykBbI E B ueTbIpex pa3HbIX OpUEeHTALMSIX — BceX He cuecTb. OCTpoTa 3peHus,
U3MepeHHasi KaX/IbIM M3 9TUX TECTOB, UMEET HECKOJIbKO Pa3IuyHbIe BEJIUUU-
HBI, 3TO CBSI3aHO C TE€M, YTO MOPOT, KaK yKa3biBai eiile CHeJJIeH, 3aBUCUT OT
GopMbI cTuMya (cM. puc. 2.4).

VYroMsiHyTble HaMU TaOJIMIBI, TECTOBbIE 3HAKU, OYKBEHHbIE OINTOTHUIIBI U
Kosblia JIaHmoIbTa YCIeHO CTyKaT MHOTHUE JECATUIICTHS U, BEPOSTHO, OYIyT
elle JOJITO CIYKWUTb ISl TpyOOi OLIEHKM OCTPOTHI 3pEHUSI B OTHOCUTEIbHBIX
eMHUILIAX U pEelIeHMS] TaKOl BaXKHOM 3alauM, Kak Moa00p KOPPUTHUPYIOIIUX
JmH3. OgHako Uit TOHKOW auddepeHIMaabHOM AMarHOCTUKU TOPaKeHU I
3PUTEIBHOTO aHATU3aTOpa, TMHAMUYECKOTo HabmoaeHUs d(hhEeKTUBHOCTH Jie-
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USAF 1951 3-Bar Resolving Power Test Chart
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Pwuc. 2.4. MNprHUMN NOCTPOEHNS 3HAKOB (ONTOTUMOB)
ANS UCCNefoBaHNs OCTPOTbI 3PEHUS 1 paspeLuaroLLent cnocobHoCTn

YeHUsI, TSI pelIeHUsT MHOTOUMCIEHHBIX 3a1a4 0(DTaTbMO3PTOHOMUKHU OLIEHKA
COXPaHHOCTH 3PUTETBHBIX (DYHKIIMI C TTOMOIIbIO 3HAKOB B 9TUX TaOJIMIIAX He-
nocratoyHa. M3BecTHO, 4yTO He Bce OYKBBI U3 OOLIETIPUHSATHIX TaOIUIl OJMHA-
KOBO XOpOIIIO pa3INYMMBbl, HE Bcerna yeM OoJibliie OyKBa, TeM JIydllle €€ BUJI-
HO, OYKBBI OJIHOTO psijia He BCEeraa OJMHAKOBO Pa3IMUMMBbI C OJTHOTO U TOTO XXe
paccrosiHusi. Kpome Toro, oOHapykeHue Kakoro-HuOyab 3HaKa M ero y3HaBa-
HME TTPOUCXOAMT Ha Pa3IUYHOI ynajieHHOCTH oT Habmtonatens. OcTpoTa 3pe-
HMSI, U3MEPEHHAs B MOJUMKIMHUYECKUX YCIOBUSIX, 324aCTyl0 HE COOTBETCTBYET
OCTPOTE 3peHMSI Ha OTKPBITON MECTHOCTU MJIM B YCIOBUSIX OOKOBOTO OCJIETIe-
Hus. JIia pa3HbIX BBIOOPOK MCITBITYEMBIX BETMYMHA OCTPOTHI 3PEHUS] MOXKET
HECKOJIbKO U3MeHsThes. [1oaroMy, HecMoTpst Ha TO, 4To U [0710BUH U XoMHA
YCTAaHOBWJIM CPENTHIOI0 BEJIMYUHY OCTPOTHI 3pEHUST SMMETPOITMUYECKOTO Ta3a,
paBHyIo 1,1, 3a HOpMY BCe ke IpMHUMAIOT UMeHHO enquHuily [[omoBuH, 1923;
XonuHa, 1930], X0oTs ecTh MIOHUMAaHWE TOTO, YTO 3TO YCJIIOBHASI BEJIMYMHA U €CTh
HUCTIBITYeMbIe, Y KOTOPBIX OCTPOTa 3pEeHUsI BIBOE MPEBLIIIAET CpeHEe 3HAUYe-
Hue. CHUXEHUE OCTPOTHI BABOE M MPUOIMKEHHUE K eMHUIIE BOCTIPUHUMACTCS
STUMU UCTIBITYEeMbIMU KaK yxXyaiieHue 3peHus. [loaTomy n3mMeHeHue OCTpOThI
3pEeHUs Y JIIOIeil C OCTPOTOI 3peHUSsI BbIlE eAUHULIBI TPEOYET TOUHOTO M3Me-
peHUs, U AJIs 9TUX LieJiell y)Ke JaBHO CO3MaHbl CrielaabHble TaOJUIIbl TECTOB,
B KOTOPBIX MOAPOOHO JeIaI0TCsI U3MEPEHUSI OT OCTPOThI 3peHus 1,0 1o 2,0 [Xo-
nuHa, 1930; Poxxosa, Tokapesa, 2001; Kockun u ap., 2002].
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Oco0bIif MHTEpeC MPEACTABIISET TOYHOE U3MEPEHNE OCTPOTHI 3pEHUST BOJIU3H.
DTO HEOOXOIMMO He TOJIBKO JIIS TION00pa OYKOB Ha OJIM3KOE PacCTOSTHUE, HO
W JUTSL PEeLieHUsT 1eJIOro psiia IPYyruX 3amad, HarpuMmep, IMHAMUKU U3MEeHEeHU I
OCTPOTHI 3peHUs Y Jiexaunx 60ybHbIX [[onoBuH, 1923; Kockun u ap., 2002].

st onpeneneHus: pa3pelalonieil CmocoOHOCTU ONTUYECKUX CUCTEM B Ka-
yecTBe cTaHaapTa npuHsiTa TpexinaibHas mupa BBC CIIA 1951 roga [USAF,

1951] (puc. 2.5).
— =2
— n=s
— =

HNn=5
=6

— s 2
s=m 1l =

Resolving power test target USAF 1951
made by Buckbee. Mears Co

Puc. 2.5. TpexwnansHas mupa BBC CLUA 1951 roga. BoeHHbih ctaHgapT CLUA
st ONTUYECKUX U3MEPEHUI paspeLLatoLLeil CnoCoOBHOCTM ONTUYECKUX YCTPOMCTB; LLUMPO-
KO NPUMEHSIETCS B 0pTanbMonornm Ans UsMepeHnst paspeLuatoLLen
CMNoCcOGHOCTM N OCTPOThI 3pEHUSI

B Coroze CCP B kauecTBe cTaHAapTa B Te 3Ke roabl Obl1a mpuHsaTa Mupa O
(TocymapcTtBeHHOTO OonTyecKoro nHctutyta umeHu C. . BaBuiosa) (puc. 2.6)

Bce aTH MUpPBI UMEIOT TOCTOMHCTBA U HEOCTATKU, UCTIOIb3YIOTCS ST U3-
MEpeHUsI ONTUYECKUX CUCTEM U (POTOUYBCTBUTEJIBHBIX MaTepHrasioB, hoToTuIa-
CTUH, (GOTOTUICHOK, TMCKPETHBIX MATPUIL U T. J1. [3BopbIkKH, 1933]. HekoTophie
HCCIIeN0BATEIM PEKOMEHIYIOT MX Jaxe JJIs KIMHUYeCKuX udmepenuit. Ho st
ornpeesieHus pa3pelaoleil CoCOOHOCTH IJ1a3a U OCTPOThI 3pEHUST B KIIMHU-
yeckoil o(pTaTbMOJOTUM MIPUHSTHI CBOM CTaHAApThl — MeToanueckue ykasa-
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Puc. 2.6. LUtpuxosas mupa MOW (a); pagmanbHas mupa FOU (6)

HUS eAMHOO0OPAa3us TIPU UccaenoBaHuK ocTpoThl 3peHust (M.: M3 CCCP, 1963)
n Word recommended standard procedures for the clinical measurement and
specification of visual acuity 1980.

KakoBbI MepCreKTUBbI pa3BUTUSI METOJOB TSI UBMEPEHUS OCTPOTHI 3PEHUST
U TOBBIIIEHUSI TOUHOCTU? Bo-mepBbIX, 60j1ee TOUHOE KOJIMUECTBEHHOE Onuca-
HUE€ ONTOTUIIOB MEeTOAaAMMU LI (POBOIl 00pabOTKMU 1300pakeHuit. B yacTHocTH,
METO/IbI CITEKTPaTbHO 00pabOTKM, 8 UMEHHO — MTPOCTPAHCTBEHHO-YaCTOTHBII
noaxon [Boakos, Illenenun, MaxkynoB u np., 1987; Kockun, boiiko, Co6o-
neB u ap., 2005; Kockun u ap., 2002; [lenenun u ap., 1987; lenenun u ap.,
1992]. CniekTpanbHble XapaKTePUCTUKU ONITOTUIIOB JOJIKHBI ObITh COTJIacoBa-
HBI C TIPOCTPAHCTBEHHO-YaCTOTHBIMM XapaKTePUCTUKAMU 3peHUsI (CM. TII. 3).
Enie pa3 HAamoMHUM, YTO MCXOIHBIM JUTSI TPATUILIMOHHOM OLIEHKN OCTPOTHI 3pe-
HWUS SIBIISIETCS pa3Mep TeCTOBOTO 3HaKa. OTHAKO TTPOCTPAaHCTBEHHO-YaCTOTHBII
CITEKTp Jaxke Y3KOM IMOJIOCHI JOCTATOYHO IIMPOK — OH 3aXBaThIBaeT 00JIACThb
KaK HM3KHUX, TaK U BBICOKUX MPOCTPAHCTBEHHBIX YacTOT. YyBCTBUTEIIBHOCTD
3PUTENBHON CUCTEMBI MaKCHMaJibHa B O0JIACTU CPEIHUX MPOCTPAHCTBEHHBIX
yacToT. UMeHHO MO3TOMY MOXHO OOHApYXXUTh HAJIMUYME Y3KOW MOJOCHl WU
TOUKMU, 1axKe €CJIN YIJIOBbIE pa3Mepbl MEHbIIIe PACYETHONM OCTPOTHI 3PEHMSI.

VYBennueHue MUPUHBI TECTOBOTO CTUMYJIA CABUTAET CTIEKTP M300paxkeHus
B 00J1aCTh HU3KHUX MPOCTPAHCTBEHHBIX YacTOT. Ecam paccMOTpeTh CieKTp He
eIMHUYHO TI0JIOCHI, 8 OYKBEHHBIX ONTOTUIIOB, TO MOXKHO JaXe 3aMeTUTh, YTO
MaJible TECTOBBIE 3HAKW 3aHUMAIOT JOBOJBHO IITMPOKYIO TMOJIOCY YACTOT. YBEIH-
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YeHue pa3MepoB OYKBBI JIUIIb HECKOJIBKO CMEIIaeT pacipeneeHue TapMOHM -
YECKHUX COCTABJISIIOIIMX B 00J1aCTh HU3KUX ITPOCTPAHCTBEHHBIX YACTOT.

Tak Kak peajbHble M300pake€HUsSI PACIOJIOXEHbI Ha JIByMEPHOI MOBEPX-
HOCTH, TO JUISI X OMUCAHUSI HEOOXOIMMO pacCMaTpuBaTh ABYMEPHBIN MPOCT-
PAHCTBEHHO-YACTOTHBIN crieKTp. YeM ciioxkHee M300pakeHUue, TeM CIOXKHee
€ro JABYMEPHBII MPOCTPAHCTBEHHO-YaCTOTHBIN criekTp. st onucaHus odle-
ro BUja MPOCTHIX TECTOBLIX U300pakeHUi (HampuMep, kosel Jlanmnoasra) 10-
CTaTOYHO MCIOJb30BaTh JIMIIb TIEPBbleé TAPMOHUKU — HU3KOYACTOTHBIE CO-
CTaBJISTIOLIME CIIEKTPAIBHOIO Orrcanus uzobpaxenuii [Ginsburg, 1971, 1976;
Bondarko, Danilova, 1997; bounapko u ap., 1999].

B To ke Bpems BBICOKasi OCTPOTa 3pEHUS HE BCETHa SIBJISIETCS IoKa3aTe-
JIeM Ka4eCTBEHHOTO BOCIpusiTus. He ToibKo 00bSICHUTD, HO U YIIOMSIHYTh BCe
UMEIOIINeCs MapagoKChl, BOZHUKAIOIINE MPU U3MEPEHNUU OCTPOTHI 3peHUsI, He
ylIaeTcsi B paMKax TpPaauIIMOHHBIX TTOAX0A0B. DMGhEKTUBHBIM 0Ka3aJI0Ch MPU-
MEHEHUE TPOCTPAHCTBEHHO-YACTOTHBIX TPEICTaBICHUN JIsi MCCeN0BaHUS
3pPUTEJIbHOIM CUCTEMBI U JIJIs IOHUMaHUsI ee opraHu3aiuu. [IpocTpaHCTBEHHO-
YACTOTHBIN MOAXOMA JaeT BO3MOXHOCTb OMUCATh Ha OMHOM $I3bIKE KakK caMo
n300paKeHue, TaK U MepenaTouHble XapakKTePUCTUKU PA3TIUYHbBIX 3BEHbEB 3pU-
TenbHOU cuctemsl [Lenenun u ap., 1985].

PazButue meromoB LM(MPOBOM U ONTUYECKON OOpPabOTKU MH300pakKeHUit
B IaJIbHEMIIIEM 3HAUMTEbHO PACITUPUIO BO3MOKHOCTH qaHHOTO TIoaxoa [I1le-
JienH u 1p., 1998]. bosee Toro, pa3BuTrie UKOHUKHU MO3BOJMIIO CO3aTh HOBbIM
KJIacC OTITOTHUIIOB, JIMIIEHHBIN psila HEAOCTATKOB. DTO TaK Ha3bIBaeMbIe MCUE-
zatomme ontotunsl [Kockun, boitko u np., 2005]. JlydmmMuy 13 mnc4e3aronimx
OTITOTUTIOB SIBJISIIOTCS perieTku [abopa. st JaHHOTO CUTHAJIA JIETKO OTIPEeIUTh
(WM 3amaTh MpU CUHTE3€) MPOCTPAHCTBEHHO-YAaCTOTHBIE XapaKTePUCTUKU, UX
JIETKO OajlaHCUPOBaTh OTHOCUTEIBLHO YPOBHSI ceporo. UMEHHO 3TOT TUII CUTHaIa
SIBUJICSI OCHOBHBIM B COBPEMEHHBIX MCCIICI0BAHUSIX MEXaHU3MOB 3pEHUS.

BzanMocBs3b (huznyecKkux XapaKTepUCTUK TECTOBBIX M300paXkeHUI ¢ Xapak-
TEPUCTUKAMU OINTUYECKUX W HEWPOHHBIX MEXaHW3MOB 3PUTESbHONM CUCTEMbI
MpUBeNeHa Ha TTPUMepe BOCTIPUSITUSI ABYXTOYEYHOTO TeCTa, Ha OCHOBAaHUU KO-
TOPOTO OCYIIECTBIISIETCST BLIOOP KPUTEPUST UCTIBITYEeMbIM, M OH TIPUHUMAET pe-
IIIEH1E O TECTe, a Bpad CyauT 00 OcTpoTe 3peHus namueHTa. Ha Beioop kputepus
HCIIBITYEMBIM BJIMSIET MHCTPYKIIMSI, 3HAaHWE Habopa ONMTOTUIIOB, BHUMaHHME UC-
MBITYeMOTO, (POpMa M CJIOKHOCTh, KOHTPACT, SIPKOCTh ONITOTUTIA U (DOHA, YPOBEHD
BHYTPEHHETO IIyMa B 3pUTeJIbHON cucteme. OT MHCTPYKIIMM, XapaKTepUCTUK
CTHMYyJIa ¥ BbIOOpa KPUTEPHsI UCTIBITYEMbIM TIOPOTH MEHSIIOTCSI OYeHb CUJIBHO.
MHTepecHo, YTO MCTOPUYECKU ITO TTPUBEJIO IaKe K BBEICHUIO CTICIIUATIbHBIX TEP-
MMHOB JUIsI KQXJI0T0 BapraHTa KOMOMHAIIMIA MHCTPYKLIMU, CTUMYJIAa U KPUTEPUSI:
minimum cognoscible, minimum separable u T. 1. OcoOblit MTHTepec MpeaCcTaBIsI-
0T YCJIOBMSI, TIPY KOTOPBIX BO3HMKAET TaK Ha3bIBaeMasl TUTIEPOCTPOTA 3PEHUSI.
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2.2. TUITEPOCTPOTA 3PEHM?I

ITpuHSATO CYUTATD, YTO CYIIECTBYIOT CTUMYJIBI U YCIIOBUSI, TIPW COOJTIONCHUN
KOTOPBIX BO3MOXHO TIPEOOJICHUE OTPaHWYEHUIN OCTPOTHI 3pEHUs, OIpene-
JISIEMBIX ONTUKOW M aHATOMMEN ceTyaTKU. DT YCIIOBUSI U CTUMYJIbI U3BECTHBI
naBHo. Eie B 1631 roay nupekrop MoHetHoro asopa Bo ®panmi-Konre (byp-
ryHaus) I1. BepHbep npemioxXui ycTpoicTBO U3 ABYX LKA, B OCHOBY KOTOPOTO
3J10KEH MPUHLIUI KOJUIMHEAPHOCTH JABYX INTPUXOB B 3TUX 1Kayiax. [Icuxodu-
3UYECKUI TTPUEM HU3MEPEeHUs] TOYHOCTU KOJUIMHEAPHOCTU OKa3ajcsl Ype3Bbl-
YyalfHO BaxkeH, 0€3 HEro HeBO3MOXHO ObLJI0 ObI BOSHMKHOBEHHE MAIIIMHOCTPOE-
HMSI — OH MCIIOJIb30BaH BO BCEX MUKPOMETpaxX, JorapuMHUUECKUX JTUHENKaxX
u T. 1. (BepHbepHas ocTpoTa 3peHusT MOoApasyMeBaeT CMellleHUe JTUIITb OJTHOTO
IITPUXa Ha BEpXHEH ITKaJle OTHOCUTEIBHO APYTOrO TOJBKO OTHOTO KOJTMHEeap-
HOTO IITpUXa Ha HYDKHEH IIKaJie, a He MPUHIIUIT PabOThl HOHMYHCA KaK CUCTe-
MBI JIBYX ILIKaJ.)

OnpenesneHure MOporoB UBMEPEHUs KOJUIMHEAPHOCTHU MOJIE3HO IS TOHUMa-
HUSI MHOTMX MEXaHU3MOB 3pUTEJIbHOM cucTeMbl. O3HAKOMMTBCS C BEPHBEPHBIM
YCTPOICTBOM MOKHO, M3YUYMB METOJIMKY M3MEPEHHUSI pa3MepoOB C TTOMOIIIbIO
IITAaHTCHIIMPKYJIS. B TaHHOM KOHTEKCTEe OTMETUM, YTO OTKJIOHEHUE OT KOJLTH-
HEapHOCTH JIBYX ILITPUXOB B 00€MX IIKaJIaX HaOI0aaTe b BUIUT MTPU 3HAUYEHUSIX
3HAYMTETHLHO MEHBIINX, YeM 3TO JOMYCKaeT pa3pelaroiias CiocoOHOCTb I1a3a
(1 yri1. MuH.). BenuunHa cMelleHus: JUHUU ApYr OTHOCUTEIBHO APYyra MOXKET
COCTaBJISITb BCETO HECKOIBKO YIIOBBIX CeKyH. [TOCKObKY JaHHbIE BETUMIMHbI
3HAUUTEILHO HIUXKE pa3pellarolleil ClIOCOOHOCTH I1a3a, BEPHbePHBIM 2 heKT
ObIT OTHECEH K SIBJICHUSIM THUIIEPOCTPOTHI 3peHUsl. BBeneHne 3Toro tepMmuHa
OBIIIO CBSI3aHO C MPEATOIOXKEHUEM, UTO Y BePHbEPHBIX CTUMYJIOB MH(MOpMa-
TUBHBIM SIBJISIETCSI BEJTMIMHA CMEIIIEHUST OMHOM TMHUU OTHOCUTEIBHO APYTOA.
Takoii Touke 3peHus1 CIOCOOCTBOBAIO CAMO BEPHBEPHOE YCTPONCTRO.

Paccmotpum apyroii momxomn, 60s1ee BepHbIN C TOUKW 3peHUST ONITUKU M300pa-
JKEeHMSI Ha ceTyaTke. Ha mopore paspeliieHusi BEpHbEPHbBIX CTUMYJIOB 3pUTEIbHAS
cHUcTeMa He OCYILECTBIISIET OLICHKY CMEIEHUS OTHOM JIMHUW OTHOCUTEJIBHO JIPYy-
roit. YCTaHOBJIEHO, UTO MOPOTU pa3pellieHus] ONpeaessieT He CIBUT BEPHbEPHbBIX
JIMHMIA, @ HAKJIOH y4acTKa U300paxkeHus BO3JIe KOHIIA COMPUKACAIOIIMXCS KOJI-
JIMHEAPHBIX WJIM CMEIIEHHBIX TMHUI BEPHbEPHBIX CTUMYJI0B. HeoOxonnmo obpa-
TUTh BHUMaHMe, YTO HAOII0aaTe b TIOUYTH C TAKOM e TOUHOCTBIO, KaK B3aMMHOE
CMellleHNe JIMHUI, OLIeHNBaeT B3aMMHOE CMEllleHUe ABYX ToueK. EnMHCTBEHHOE
JI06aBOYHOE YCIIOBUE COCTOUT B TOM, YTO TOYKH TOJKHBI OBITh Pa3HECEHBI Ha J10-
CTaTOYHOE PACCTOSTHUE APYT OT APYyTa, TO €CTh YTOOBI YCIIOBUST HE POTUBOPEYM -
JI pa3pelnaronieit CmocoOHOCTH IBYX TOUEK. DTOT HAKJIOH MPOIEMOHCTPHUPOBAH
MeTogaMu MG pPoBOii 00pabOTKM M300paxkeHUi (MKOHWKW) Ha TIPUMEpPE JIBYX-
TOYeyHoro Tecra (puc. 2.7).
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Puc. 2.7. ToyeyHbIi BEPHBEPHbIV CTUMYI U €r0 ONMcaHne ONTUYECKOW CUCTEMOM rmasa
C NOMOLLbIO ABYMEPHOTO MPOCTPaHCTBEHHO-YaCTOTHOIO cnekTpa. BepxHun pag — ve-
Tbipe n306paxkeHns TECTOBbIX TOYEK («3BE3AbI»); CPEAHUN PSA — pa3MbITble OMTUKOM
rnasa n3obpaxxeHUsi 3TUX TECTOBbIX TOYEK HA FMA3HOM [HE; HKHUI psif, — ABYMEPHbIN
I'IpOCTpaHCTBeHHO-HaCTOTHbIVI CMNEeKTpP YeTbipex M306pa)KeHVIl7I Toyek Ha ceTyatke. B ueH-
TPE KaXOoro U3 YeTbipex HMKHUX N300pakeHnii — HyrneBasi NPpoCTPaHCTBEHHAs YacToTa
CcnekTpa. or HyJ'IeBOVI K KpadaM KaXXaoro n3 HWXHUX puCcyHKoOB MAeT HapacTtaHue npo-
CTPaHCTBEHHOWN YaCcTOTbl — 3TO ABYMEPHbIN NPOCTPAHCTBEHHO-Y4ACTOTHbIV CnekTp. BugeH
HaKIOH CrneKkTpa, OH CBA3aH C HaKINoOHOM pacnpeaeneHna Apkoctn B caMmoM M306pa)KeHVIVI
[IpencraBum 3TH M300paxkeHUs Ha Ipeaese pa3peieHus. Heodxogumo yuu-
THIBAaTh Pa3MbITUsI U300paKEHUST 3TUX TOUEK JIMHUM ONTUKOM r1aza. OObIYHO
B MICCJIEIOBAHUSIX BEPHBEPHON OCTPOTHI 3PEHUSI TIPEIBSBISIIOT BBICOKOKOH-
TpacTHbIE ABYIpagalliOHHbIE (Y€PHO-0ebie) CTUMYJIbI, OHAKO M300paXkeH s
CTUMYJIOB, HAOJIOAAaEMBIX Ha TIpEiesie pa3pelleHus], Ha CeTYaTKe IJia3a BCer-
Jla pa3MbIThl. XapaKTep 3TOTO Pa3MbITUSI ONKCHIBaeTCs (DYHKIIMEH paccestHUsI
ONTUKH IJ1a3a. YToObI MOCTPOUTH N300pakeHUE TAKOTO BUAA, KAKOE OHO UMEET
Ha ceTyaTke, He0OXOAMMO MPOBECTHU OIEPALIMIO CBEPTKU UCXOIHOTO U300paxe-
HUs ¢ QYHKLIMER paccesiHUsI TOUKM ONTUKOM ria3a (puc. 2.7).
1t mpaBWILHOM 1M (bpOBOIl 00pabOTKM BepHBEPHBIX M300pakeH He0O-
XOIMMO OIIPEIEIUTh COOTHOIIIEHUE Pa3MEPOB OKHAa 00pabOTKU M300pakKeHUs
(OKHa OMCKpeTU3alny) U 3JIEMEHTa IUCKPETU3aluni. DTOT BHIOOP MO3BOJISIET
YYecTb pa3Mepbl BEpDHbEPHBIX CTUMYJIOB U TIo1anb oHa. lllupuna pyHkumm
paccesiHMSI, B3sITasi Ha MOJIOBMHE €€ BbICOTHI U paBHasl | yrja. MUH., Obljia BbI-
OpaHa (YHKIMOHAIBHBIM 3JIEMEHTOM Pa30MeHUsT U SIBUJACh OTIIPABHON TOY-
KOW CMHTe3a U 00pabOoTKM BEPHBEPHBIX U300paxkeHU . YMCII0 37IeMEHTOB TUC-
KpEeTU3aly pa3MbITOr0 N300pakeHUsI, B3ITOE Ha IMOJOBUHE BHICOTHI (DYHKIIMU
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paccestHUs, TIO3BOJISIET COOTHECTU PE3yJIbTaThl (DU3MOJIOTMUYECKUX U3MEPEHUIA,
BbIpaXKEHHbBIE B YTJIOBBIX MUHYTaX, C YMCJIOM JIEMEHTOB AUCKPETU3AIINU (TTUK-
ceJsieit) pa3MbITOro u3oopakeHust B DBM, mpuxoasiiuyxcs Ha MUPUHY (YHK-
mun paccestHud [Llenenuu, Yuxman, 1998].

IpenenbHO Majas IIMHA JUTSI BEPHBEPHBIX CTUMYJIOB — 3TO JBE TOUKU, pa3-
HECEHHbIE Ha TO PACCTOSIHUE APYT OT Ipyra, KOrjaa OHU MePecTaloT CAMBAThCS B
OITHY. DTO, KaK ObLIO pACCMOTPEHO paHee, MPOUCXOAUT B COOTBETCTBUU C KPU-
TepueM Pases, Korma mepBblii MAKCUMYM (DYHKIIMU paccesitHusl OAHOM TOUKHU
COBIAJAeT C IEPBBIM MUHUMYMOM (DYHKIINM paccesiHust BTopoii Touku. DyHK-
IIMM PACCESTHUS IBYX TOUEK B 3TUX YCIIOBUSX TIepeceKaroTcs Ha MOJIOBUHE CBOEH
BBICOTHI. YMCITO TIMKCEel MOJTYyYeHHOTO pa3MbITOTO U300paXkeHUsT B BHIOpaH-
HOM OKHE JMCKPETU3aIMU KOMITIOTEpAa MOXKHO COOTHOCUTH C M3BECTHBIMH,
corjlacHO KpuTeputo Pajiest, yrimoBeIMU pazmepamMy peaibHbIX TECTOBBIX 00b-
eKToB. [ToaTOMy 1IKasbl, TA€ eAMHUIIA U3MEPEHMS IOCTPOEHA Ha €ro OCHOBE,
conoctaBUMBI. B pesyibrare mkaiasl n3oopaxkeHuii st DBM, Gmarogapst 06-
el eAMHUIIE U3MEPEHUI, MOXXHO COMOCTABIISITh C PE3yJIbTaTaMu TICUXO(U31-
yeckux uzmepenuit [[lenenun, Yuxman, 1998].

Pesynbrat undponoit 06paboTKu U300paxkKeHuli AByMEPHOI0 aMILIUTYIHOTO
MPOCTPAHCTBEHHO-YACTOTHOT'O CIIEKTpa MPeICTaBIsIieT co00i MaTpuILy, B 1IeH-
Tpe KOTOPOIi pacrojiokeHa HysieBas rapMoHuka. [To Mepe ynaneHus OT LieH-
Tpa dJeMEHTbI MaTPUILIbI TIPEIACTABIISIOT 00Jee BHICOKHE TAPMOHUKM CITIEKTpA.
OpueHTAaIs JIEMEHTOB UCXOTHOTO M300paKeHMST ONTMCHIBAETCS OpUEeHTALIMe
TapMOHUYECKHMX COCTABJISTIONINX OTHOCUTENIBHO X-, Y-KOOPIWHAT B U300paxke-
HUU ABYMEPHOTO aMIUTMTYIHOTO MTPOCTPAHCTBEHHO-YaCTOTHOTO CITeKTpa. 3Ha-
YEHUSsT aMILUIATY/ Ha TUCTUIee KOAMPYIOTCS SIPKOCTBIO 3JIeMEHTa MaTpULIbl —
MUKCeNsl, a Ha Oymare — TUIOTHOCTBIO PACITOJIOKEHUST TOYEK WM pa3MepoM
TOYEK IMOJIUrpa)IecKoro pacTpa B COOTBETCTBYIOIEM MECTE MPEACTaBICHUS
Martpuiibl. B n300pakeHusIX CrieKTpa OLEHUBAIU TOJIOKEHUE TApMOHUYECKUX
COCTaBJISIIOLIMX OTHOCUTENBHO X-, Y-KOOpJAMHAT.

B BepxHeii cTtpoke puc. 2.7 mpencTaBieHbl UCXOAHbIE U300pakeHUs TOYEK.
B nepBoii kiieTKe oiHa TOUKa, a B OCTAIbHBIX — Mapbl BEPHbEPHBIX TOUEK, UMHU-
TUPYIOIINUX BEPHbEPHBIE CTUMYJIBI C Pa3HBIM CABUTOM. B cpemHeii ctpoke mpen-
CTaBJIeHbI HAOJIIOMaeMbIe MCTTBITYEeMbIM UCTUHHBIE PAa3MbIThIE M300paskeHUsT BEp-
HBEPHBIX CTUMYJIOB ONITUKOI TJ1a3a Ha ceTYaTKe Ha Tipejiesie pa3pelieHus. BumHo,
YTO B pe3y/IbTaTe pa3MbITHsI O6CKOHETHO MaJIble TOUKH MPEBPATUIINCH B HEUETKHE
IISITHAa B COOTBETCTBUU ¢ (DYHKIIMEH pa3MbITUs TOYKW. HYDKHSIST cTpoka — Mpo-
CTPAHCTBEHHO-YACTOTHBIE CITEKTPBI Pa3MBITBIX M300paskeHUH, IMpeacTaBiIeH-
HBIX B Cpe/iHelt cTpoke. [JTaBHOE — HAKJIOH OCHOBHBIX TAPMOHMUYECKUX COCTaB-
JISIIOIIUX B CIIEKTPEe, KOTOPBIA U OINPEeISIIOT OpUEeHTALIMOHHO-N30MpaTeIbHbIC
HEMpPOHBI 3pUTEILHOI KOpBI, 00eCIeYrBaIOIIe MPOCTPAHCTBEHHO-YaCTOTHYIO
(uabTpaluio B AByMEPHOI IMJIOCKOCTH.
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B cpenHeit yactu — pesysabrarT NMpOBEJACHHON omepanyu, UMUTUPYIOLIEH
pa3MbITHE UCXOMHbBIX M300paXkeHUI ONTUKOM T1a3a. B HUXKHEl yacTu pucyH-
Ka TIpeJicTaB/eHbl pe3yJibTaThl ONMUCAHUS Pa3MbIThIX M300paXeHWi (CpemHsist
CTpPOKa) C TIOMOIIIBIO AByMepHOTo TipeobdpazoBaHusi Dypwe. B HMKHENH cTpo-
K€ M300paxKeH aMIUIMTYAHBIA cleKTp. B LieHTpe MmsaTHaA crekrpa NpeacTaBlie-
Ha HyJeBasi TapMOHUKA. X- U Y-KOOpAWHATHI AESAT KBaapaT IO LEHTPY (HO
Ha pUCYHKE OHU He M300paxkeHbl). I pKOCTh MUKCeIs Ha puc. 2.7 MOKa3bIBaeT
aMIUIUTYy TOW WIU UHOW rapMOHUKH B criekTpe. HyneBasi yacrora Haxonurcst
B LIEHTPE CBETJIBIX MSATEH — MPOCTPAHCTBEHHO-YACTOTHBIX CIIEKTPOB KaXJ10T0
M300paKeHUsI; YEM JIaJIbIIIE OT LIEHTPa, TEM Bblllle TPOCTPAHCTBEHHAS YacTOTa.

Bgepxy niepBoro croiblia pucyHka rpeacTaBieHo n300paXkeHue OJJHON TOUKMU.
BuaHo, uyTo pa3mbiToe M300pakeHUe OTHOM TOUKHU TTPECTABIISIET CO00I KpyTiioe
MSITHO, a CIIEKTP PAaBHOMEPEH BO BCEX OPUEHTAIIMSIX, OCHOBHAsI HEPTHUS COCpe-
JIOTOYEHA B 00JIACTU HU3KMX MTPOCTPAHCTBEHHBIX YACTOT, OJIMKE K LIEHTPY M30-
OpakeHHsl CIeKTpa, TaK KaK 3TO CHEeKTP He OECKOHEUHO MaJioi TOUYKU (CTIIEKTp
KOTOPOI IIIMPOK), a peaIbHOTO Pa3MbITOTO M300pakeHUsI TOUKW Ha CeTYaTKe.

Bo BTOpOM cTO/I01IE MpencTaBaeHo n300paxkeHre AByX Touek. PazmbiToe 13o-
OpakeHue ABYX TOUYEK, PACIIOJIOXKEHHBIX CTPOTO MO BEPTUKAIU IPYT HAJ IPYTOM U
yIaJIEHHBIX HA PACCTOSTHUE, COOTBETCTBYIONIEE | YII. MUH., IPEICTaBISIET COOOM
He [IBE OTIEIbHbIE TOUKU, a BBITSIHYTOE MSITHO — Pa3MbITYIO JIMHUIO, YTO COOT-
BETCTBYeT Kpurepuio Pases. B Tpetbem cTondlie pucyHKa BBepXy — M300paxke-
HUE JIByX TOUEK, YAAJIEHHBIX Ha paCCTOSTHUE, COOTBETCTRYIoOIIEe | yIll. MUH., HO
CMEILIEHHBIX M0 TOPU30HTAJIM (Ha BEJIMYMHY MOPSIIKA ABAALATU CeKyH). Pazmbl-
TOe U300pakeHUE ATUX TOUEK MPEICTABIISIET COO0I TaKXkKe Pa3MbITYIO JIUHUIO, HO
¢ HakioHOM. CrieKTp MOX0X Ha MPenbIIyInii, HO UMeeT BhIpaXeHHYI0 HaKJIOH-
HYIO COCTABJISIIOLLYIO.

B mnpocTpaHCTBEHHO-YaCTOTHOM OINMMCAHUM BaXXHO, TI€ COCpPEelIOTOYeHA
OCHOBHasI 3Heprusl (3a UCKII0YEHNUEM TTOCTOSTHHOM COCTaBISIONICH ) aMILIUTY /-
HOTO CIeKTpa U300pakeHusl. DTa 4yacTh CeKTpa B JaHHOM 3a7aye BbIMOJHSET
posib MHGOPMATUBHOTO MPU3HAKA, KOTOPBI UCTIONb3YeT 3pUTesIbHAsl CUCTEMA.
Lludponast 06padboTKa BepHbEPHBIX CTUMYJIOB IT03BOIMIA TIOATBEPAUTD, YTO UH-
GopMaTUBHBIM B U300pa)KEHUU BEPHBEPHBIX CTUMYJIOB SIBJISIETCS OPUEHTALIUS
Pa3MbITOro U300paXkeHUs Ha CeTYaTKe, KOTOpasi OnMcaHa ¢ MOMOLIbIO ABYMEp-
Horo npeo6pazoBaHust Oypbe.

[ToMmMoO TOYEK, OpMEHTAIIMOHHBIN 3(MEKT CIIPaBeIINB U IISI COOCTBEHHO
BepHbepHbIX IMHUI. HabmoneHune BOJIM3M (TO eCTh HAOI0IeHUE OOJIBIINX KO-
JIMHEAPHBIX JIMHU) 3aTPYAHSET BO3MOXHOCTb YBUIETh HAKIIOHHYIO COCTABJISI -
JOIIYIO B BEPHBEPHBIX CTUMYJIaX, CIBUHYTHIX MO BEPTUKAIU OTHOCUTEIBHO APYT
npyra Ha 20 yri. cek. [TojoxeHue 3TuxX JIMHUM (KaK ¥ CMEIIEHHBIX TOUEK) 3KC-
MepUMEHTATOPbI OOBIYHO MHTEPITPETUPYIOT KaK BEPHBEPHBI CABUT OHOM JIK-
HHMM OTHOCUTEIBHO APYroii. DTOT CIBUT MEHBLIE TOTO, YTO MOXET 00ECIeYUTh
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paspeuiaroliasi cnocodHocTh miaza. Kak npaBuiio, mocTpoeHUe BEPHBEPHBIX
CTHMYJIOB OCYIIECTBIISIETCS] 9KCTIEPUMEHTATOPOM BOJIM3U, TO €CTh HE Ha Mpe-
nesie paspelieHusi. B aTux ycaoBUsIX OH He BUIUT U300pakeHUEe pa3MbIThIM U
MPU3HAK CIABUTA JUISI HETO MPEeBaJIUPYeET, a O IPpU3HAKe OPUEHTALIMM HAJIO 1oTra-
NbIBaThCS. B aMIIMTyTHOM MPOCTPaHCTBEHHO-YaCTOTHOM CIEKTPe OMHOM Ju-
HMU OCHOBHAsI 9HEPIUs COCPENOTOUEHA B 001aCTH HU3KUX MTPOCTPAHCTBEHHbBIX
qyacToT. IJist ABYX KOJUIMHEAPHBIX JUHUI (OHA SIBJSIETCS] TPOJAODKEHUEM TPy~
TOl, HO C pa3pbIBOM MEXIY HUMM Ha BEJIMUMHY, COOTBETCTBYIOIIYIO | YIJI. MUH.,
1 OHU HEe MMEIOT CIBMTa Ha BEPHbEPHBIN MaHep), NIByMepHbIii Dypbe-CreKTp
HarOMMHAET CITEKTP OMHOM JIMHUU, HO OoJiee IMpOoKKii. Eciin KoyutmHeapHOCTh
JIMHUI HapylieHa (OHW CIBUHYTHI Ha BEPHBEPHBIN MaHep OHA OTHOCUTEIHHO
npyroii), dypbe-CcreKTp COBEPIIEHHO WHOM, B HEM TIOSIBJISIETCS] BBIPasKEHHBIIM
HAKJIOHHBI OPUMEHTAIMOHHBI HU3KOUYACTOTHBI KOMMOHEHT. Crenyer ele
pa3 OTMETUTb, YTO B HEPA3MBITOM M300paXKEHUW STUX JIMHUIN HAKJIOHHBIN
KOMITOHEHT He ouyeBuIeH. [lnudposas o6padboTka n3odpaxkeHuil odecrieunBaeT
pa3MbITHE, TO €CThb UMUTHUPYET HaOJIIOICHUE Ha TIpeliesie pa3pellieHus, UMeH-
HO TO, YTO M MPUCYTCTBYET Ha CETUaTKe I1a3a B OTUX YCIOBMIX HAOIIONEHMUS.
3atem npoBoauM Dypbe-aHan3 pPa3MbITOr0 U300paxkeHusT B OKHE B Mpeaeax
10 yra. muH. OGaacTh aHaIM3a BbIOpaHAa HA OCHOBAHUM 3KCIEPUMEHTAIbHBIX
naHHbIX. M3BecTHO, yTo B Tipenenax 10 yria. MUH. yBeJUYeHUE TUIMHBI JIMHUN
TTOHMIKAET MTOPOTH PACcTIO3HABAHUS BEPbEPHBIX CTUMYJIOB. JlanbHelIee yBeam-
YeHWe JUTMHBI TTIepecTaeT 0Ka3bIBaTh BIUSIHUE Ha TMTOPOTHM paclio3HaBaHUS Bep-
HbepHOTO cTUMYJIa. Dyphe-aHaau3 B Mpeesiax 3TOro OKHa HanboJiee YeTKO Je-
MOHCTPUPYET OPUEHTALIMOHHYIO cocTaBJistonlyto. [IpeBbillieHre yriia aHaam3a
CHUKAET HaTJISITHOCTh OPUEHTALIMOHHOM cocTaBisitolieil. [ToBbIlieHUE UTMHBI
JIMHUM OT caMbIX KOPOTKMX, PaBHBIX TOUKaM 10 10 yrii. MUH., IPUBOIUT K T1O-
BBILLICHUIO BBIPAXKEHHOCTH OPUEHTALIMOHHON COCTABJISIIOIICH.

B ueTBepTOM cTosiblIe BBepXy (puc. 2.7) mpeacTaBieHO M300paxkeHUe ABYX
TOYEK, YIaJeHHbIX Ha PACCTOSIHUE, COOTBETCTBYIONIEe 2 Y. MUH. Pesynbrar
Pa3MBbITUSI TaKOTO M300pakeHUsT TO3BOJISIET BUAETb JBE OTIEJbHBbIE TOUKH.
Ha 3ToM pucyHke yxke He TakK sIBHO HaOIioJaeTcsl HaKJIOHHAsl COCTaBJISIONIAs.
J71s1 TOTO 4TOOBI YBUIETh HAKJIOH, HAIO MBICTIEHHO COEIMHUTDL TOUYKU JTUMHUEH.
Onucanue e N300pakeHUs STHUX YIAIEHHBIX TOUEK C IMTOMOIIbIO TByMEPHOTO
npeo6pazoBanHus Oypbe HATJSAIHO IEMOHCTPUPYET HATMUKME HAKIIOHHOTO KOM-
MmoHeHTa. HakJTOHHBI KOMIIOHEHT SIPKO BBIpakeH B HU3KOYACTOTHOM YacCTH
CIeKTpa, TO €CTh B YaCTH CIIEKTPa, IlIe COCPEIOTOYCHA OCHOBHAS SHEPTUSI.

BbIpaxkeHHbIN HAKJIOHHBIA OPUEHTAIIMOHHBI KOMIIOHEHT B TPOCTPAHCT-
BEHHO-YaCTOTHOM JIByMEPHOM CIEKTPE BEPHBbEPHBIX M300paKEHUI MO3BOJISIET
MPOJIEMOHCTPUPOBATH TO, YTO HESBHO JIJISI HEMCKYIIEHHOTO HaOromaTeliss, HO
MPUCYTCTBYET B CAMOM ONTUYECKOM M300pakeHnu. biaaromgaps imdpoBoit oopa-
0OTKE TECTOBbIX M300paxKeHU I BbIACJISIETCS BaXKHEN NI MPU3HAK — OpUEeHTaLIM -
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OHHasl COCTABJISTIONIAs TECTOBOTO M300paXkeHMsl. BemnurHa HakJIoOHa ee TIPOTIop-
LIMOHAJIbHA BEJIMUMHE CABUTa JUHUIMA MU TOYEK APYT OTHOCUTENILHO Apyra. DTy
BEJMYMHY Y U3MEPSIIOT PELIENITUBHbBIE TI0JIsI 3pDUTEIbHON KOPbI, YyBCTBUTEIbHbBIE
K OpMEHTALIMM TAPMOHUYECKUX COCTABISTIONINX MPOCTPAHCTBEHHO-YACTOTHOTO
criekTpa u3odpaxeHusi. MH(GOpMATUBHBIM MPU3HAKOM SIBJISIETCSI OPUEHTALIMS
HU3KOYACTOTHOM COCTaBJISIIONIEH aMIUIUTYIHOTO MPOCTPAHCTBEHHO-YACTOTHOTO
CIIeKTpa, MOATOMY B OTJINYME OT CBUTA, MPU3HAK OPUEHTALIMU BBIIEISIETCS Me-
XaHM3MaMU B IIpeiesiax pa3pellaolieil CHOCOOHOCTH IJ1a3a M OOBIYHOI OCTPOTOM
3peHus. [ToaToMy Ha HaIll B3MJIsI, MMOTPEOHOCTh B MTOMCKE HEBEPOSITHBIX MeXa-
HU3MOB runepocTpoTsl otnanaet [ [enenun, Yuxman, 1998].

MeTtomamu undpoBoit 00padbOTKM N300paxkeHNI (MKOHNKI) X METOAOM Ma-
TEMaTUYeCKOTO MOJEIMPOBAHUST OBUIO TMPOJEMOHCTPUPOBAHO eIMHOOOpasue
MEXaHU3MOB, OIPENEIAIONINX OCTPOTY U TUIIEPOCTPOTY 3peHus1. B obcyxme-
HUU BEPHBEPHOIT OCTPOTHI 3peHMST OObIUEH aKIICHT Ha HepelllaeMoii Tpobieme
M3MEPEHUST B 3pUTEILHON CHCTEME CABUTA MEXIY HaOMI0AaeMbIMU JIMHUSMU,
BEJIMUMHA KOTOPOTO MEHbIIE pa3Mepa KOJIOOUYKH, TO €CTh MEHbIIIC 3JIeMEHTa
pazoueHusi. Mbl niepeHecan GOpMyJIMPOBKY 3aaud U3 HepelaeMoil npoobJe-
MbI B IIpO0JIeMY pelaeMyro. YKasaau Ha TO, YTO MPOUCXOIUT B 9TON CUTYalIuu
He M3MepeHue CIBUra, KOTOpble 3alaeT IKCMepHMEHTaTop, a OOHapyxXeHue
OpUEHTALlMM, TO, YTO 3aJaeT caMa ONTUKa u300paxeHus:. OOHapyKeHUe OpU-
€HTallMM TIPOCTPAHCTBEHHO-YaCTOTHOM COCTABJISIIONICH B IByMEPHOM CITEKTpe
SIBJISIETCS] €CTECTBEHHBIM TPOIIECCOM BBIICJICHUS CUTHAJIA, TTPUCYTCTBYIOIIETO
B M300pakeHUN. DTO ABJIIETCA (PU3MUECKIM CBOMCTBOM ONTUYECKOTO M300pa-
>xeHMsl. HuzkodacTtoTHast opMeHTallMOHHAsT COCTABJIAIONIAsT B IBYMEPHOM aM-
TUTATYTHOM MPOCTPAHCTBEHHO-YaCTOTHOM CTIEKTPe M300pakeHUST BEPHBEPHBIX
CTUMYJIOB OTpaXkaeT OObEKTUBHBIE (DM3NIECKHE XapaKTEPUCTUKK BEPHbEPHBIX
CTUMYJIOB Ha ceTyaTKe. MeXaHU3Mbl OLIEHKM OPUEHTALMKM B 3PUTEIbHON CH-
cTeMe M3y4YeHbI XOpolllo rocie pabot Xbrobena u Busena [Hubel, Wiesel, 1959;
1974]. 3BecTHa opueHTalIMOHHAs paspeliarolias cocooHocts [Field, 1993].
B 3putenbHOi cucTeMe MMEIOTCSl HEPOHbBI, KOTOPbIE BBIAESIOT OpUEHTALIN-
OHHYIO U ITPOCTPAHCTBEHHO-YAaCTOTHYIO COCTaBJISIONIYIO B M300paxkeHnu. Coo-
CTBEHHO, M3MEPEHUsI OPUEHTALIMU OOecTieurBaeT CUCTeMa OPMEeHTAIIMOHHO-
OINMnoHeHTHBIX HeiipoHoB [ enenun, 1981 a; 1981 6].

2.3. MCYE3AIOIUME M3O0BPAKEHM I

B ecTecTBEHHBIX Y KIIMHUYECKUX YCJIOBUSIX HAOTIONEHUS, TTPUOTMKAIOIIMXCS
WY YAAISIOLINXCST OOBbEKTOB MMEIOTCS IBA OCHOBHBIX TTOPOra — MOPOT 0OHapy-
JKEHUsT HAIMYUST 00beKTa 1 MOPOr pacno3HaBaHust HOpMbl (PUTYPHI 3TOTO 00b-
eKTa. DTU JiBa MOpora XapaKTePHbI 17151 OOJILIIIMHCTBA OOBEKTOB B €CTECTBEHHBIX
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ycioBUsIX HabmoaeHus. OaHa 1 Ta ke (purypa pacro3HaeTcst U 00HapyKMUBaeTCst
Ha pa3IMYHbBIX paccTossHUsAX. 151 n300pakeHuit 0OBIYHBIX KOHTYPHBIX (Uryp
NUCTaHILIUSI OOHAPYXKEHUsT U JUCTAHIMS PacliO3HaBaHUS 3HAYMTEIbHO OTJINYa-
1oTcs. B ycnoBusix, mpeBbIIAIONINX Pa3pellalolyo ClIocOOHOCTh, HabtoaaTe/ b
MOXET TOJIbKO YKa3aTh HATMUYKME U MECTOIOJIOXEHNE OOBIYHOTO M300paXxeHusl,
MOJIHOCTBIO Pa3MbITOTO ONTUKON Ij1a3a. IlepBblii mopor (mopor oOHapyKeHMs)
JIMMUTUPYETCS SIPKOCTBIO (DUTYPBI U KOHTPACTOM. DTOT MOPOT TOCTUTAETCS TIPU
00Hapy:KeHUN pa3MbITOro IIITHA M300paxkeHuss oObekTa. Ilpu manbHeieM
MPUOIVDKEHUM K OOBEKTY TOCTUTAETCSl BTOPOI MOPOT — TOPOT PAacIio3HaBaHMSI
JTAHHOTO 00BEKTa, KOTOPBIN TUMUTUPYETCS pa3pellieHUEM.

ITpu mipeBBIIEHNN TIOpOTa pa3pelIaloleil CIToCOOHOCTU HabIoaaTe b MO-
KET pasnIuTh Gopmy durypbl. Hamnume aByx moporoB MpeacTaBisieT 60J1b-
11yto Tpo0JieMy B 3a7a4aX MU3MEPEHUSI OCTPOTHI 3pEHUST, TaK KaK MEXTy TUCTaH-
LIMel pacro3HaBaHUs U IMCTaHIIME OOHApYKEHUSI UMEeTCs TIepeXoiHasl 30Ha
U UCMBITyeMble HayyaloTCsl paclio3HaBaTh HEYETKUE, Pa3MbIThie N300paxkeHUs
BO3JIe mopora ux odbHapyxkeHust. Ha 3ToM ocHOBBIBaeTCsl OOJIBIIMHCTBO Me-
TOMIOB «yJYYIIeHHWsI» 3pEHUSI TPU aMOJIMOIMU, & BOBCE HE B ICHCTBUTEIbHOM
MOBBIIIEHUN OCTPOTHI 3pEHUSI B PE3YJIbTaTe U3HYPUTEIbHBIX TPDEHUPOBOK Jie-
Tell, MOAAEPXKUBAEMbIX YIIOPCTBOM POAMUTENEN U 3aMHTEPECOBAHHOCTBIO TEX,
KTO TIPOBOJIUT TPEHUPOBKU. [Tos0keHe OMHOTO M BTOPOTO MOPOTa 3aBUCUT
OT LIEJIOTO Dsifia YCIOBMI: KOHTpacTa, SIpKOCTH, 1LIBeTa, HaJW4Us TTOMEXH,
OTHONIEHWEM CHUTHaJI / IIyM, KOHIEHTpAlMM BHUMaHWS U COCTOSIHUST Ha-
omronatesns. PacyeT BeTMIMHBI TOPOTA OIMPEAEIISIeTCs] BBIOPAHHBIM KPUTEPH-
€M — IMPOLIEHTOM IMPaBWILHBIX OTBETOB. Pa3Inyus B yrJIOBBIX ITOporax oOHa-
PYXEHUS M pacIlio3HaBaHUsI XapaKTePHBI 7151 HAOJI0IeHNS TIPAKTUYECKU BCEX
peaJibHbIX OOBEKTOB, a TAKXe OOBIYHBIX HIPUMTOB, B TOM YHCJIe ONITOTUIIOB,
MPUMEHSIEMBbIX JUISI U3MEPEeHUST OCTPOTHI 3peHust. Hanuuue 1ByxX moporos siB-
JISIeTCSl OTHOM M3 MPUYMH BapuabeIbHOCTU Pe3yIbTaTOB U3MEPEHUI OCTPOTHI
3peHust. MeTtoabl HUGpPOBOii 00pabOTKKM U300paXKEHUI — MKOHMKU TTO3BOJIM-
JIA TIPEIJIOKUTH MyTh CO3iaHus (DUTYP HOBOTO TUMIA, Y KOTOPHIX ObI COBMaaaIN
NIMCTAHIIMU OOHAPYXKEeHUS U paclo3HABaHUSI, OHM TIOJYYWIIM Ha3BaHUE McUe3a-
IOLIKX. DTO Ha3BaHUE CBSA3aHO C TEM, YTO IMPY YMEHBIIIEHUN ONITOTUTIA WIK TTPU
yIaJIeHWH OT Hero HabIIoIaTe)ib MTHOBEHHO TiepecTaeT BUAETh (popMy ONTOTH-
I1a ¥ He MOXET OIPeIesIUTh MOJOXKeHUe JaHHOTO 00beKTa B 1moJjie 3peHus. [Tpu
MPEBBIIIEHUN TTOPOTOBOI MMCTAHIIMM pacTOo3HaBaHMWS HAOIIOmaTeTb BUIUT
BMECTO ONITOTHIIA €TO Pa3MbITOE TMATHO. B 9TOM NMpUHIMNUATBLHOE OTINIHNE
ncyezammux guryp (puc. 2.8) oT U300paxKeHU BCeX OCTaJbHBIX IIPUGTOB U
OITOTUIIOB.

W cuesaroliye onTOTUITBI MTO3BOJIMIN CBECTHU M3BECTHBIC PA3indusl B MOPO-
rax oOHapyXXeHH!s U pacrio3HaBaHUs K MUHUMYMY. Pa3HbIMU uccie10BaTeIsSIMU
ObLTM CO3MaHbl PAa3IMYHbIE UCUE3AI0IME OMTOTHUIIbI, YIOBIETBOPSIOIINE ITUM
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I

Puc. 2.8. MNpumepsbl ncyesatowmx ontotunos [WenenuH n gp., 1987]

TpeOOBaHUSIM: OTNITOTUITHI, TTOCTPOCHHBIE Ha OCHOBE OYKB M Ha OCHOBE KOJIEIl
Jlanponsra [Llenermmu u op., 1985; 1987; Boakos u np., 1987; Kockun u ap.,
2005], u, HakoHell, peieTku [abopa.

CylecTBYIOT 1B OCHOBHBIX (DM3UUYECKUX KPUTEPUS OLIEHKU 3aBUCUMOCTH
MUCTaHIIMM pacrio3HaBaHUs OT npodust onroTuna. [lepBbiit 13 HUX — MPOCT-
PAHCTBEHHO-YaCTOTHBII aHAJIN3 ONITOTUIIOB, BTOPOIl — MPOCTPAHCTBEHHbII aHa-
Ju3. 3HaueHUsl BepXHEeW I'paHUYHOW YacTOThl M AMCTAHIIMM pacro3HaBaHUSsI
MMEIOT JTMHENHYIO 3aBUCUMOCTb. B 1Ty 3aKOHOB ONTUKM PE3YJIbTaThl YaCTOT-
HOTO aHaJinM3a MOJIKHBI COOTBETCTBOBAThH PE3YJIbTaTy aHalu3a MPOCTPAHCTBEH-
HBIX CBOMCTB M300paXkeHusI, B JTaHHOM cJlydae pa3Mepy KOMOMHAINI YePHBIX U
CBETJIBIX MOJIOC B CJIOKHOM KOHTYpe MpU (DUKCUPOBAHHOM BHEITHEM TUaMeTpe
Kousblia onrotumna. CiusiHue ¢ (OHOM MCUE3aloIINX OTITOTUIIOB O0YCIOBIEHO
TeM, 9TO 1 60Jiee cBeTIast, M 6oJiee TeMHasl, YeM Cepblii (hOH, 9acTh McUe3aroneit
¢urypsl Ha Tipesiesie pa3pellieHusl nmonanawT noa 3pdeKTuBHYy0 YyacTh GyHK-
LIMY paccestHUsl ONTUKY TJ1a3a. Eciu KOHTYp clioXHee, HexXelu YepHo-0east
napa, MOXHO YTBEpXIaTh, YTO HaJI0 HAWTHU TaKylo KOMOMHAIIMIO, KOTOpasl o~
nanet rnoja 3peKTUBHYIO YacTh (YHKIIUM pacCesTHUS U He OyIeT OTKJIMKa pe-
LIENTUBHBIX MoJeil. DddekTuBHasE yacTh GYHKIMU paccessHUsl ONTUKU T1a3a
BbIOpaHa Ha ocHOBaHUU Kputepusi Panes. DddekTuBHas mmpuHa QyHKINU
paccestHMsI TOUKHM, paBHasl OMHON MUHYTE, — 9TO BEJIMYMHA, BCETO JIUIb OJIU3-
Kasl K cpedHeil, TaKk KaK KpuTepuil Paness — 3T0 cTaTUCTUYECKUIA KPpUTEPUIL.
Habmionarenb, B 3aBUCMMOCTH OT YCJIOBUI, MOXKET BbIOpATh U APYroii ypOBeHb
cpe3a (PYHKIMU pacCessHusI.

OTnaisisich OT ONTOTHITA, MOKHO YCTAHOBUTD TTOPOTOBOE TSI OOHAPYKEHMS
M pacTio3HaBaHUST PACCTOSTHKE; JJTST Pa3JIMYHBIX ONITOTUIIOB (puc. 2.8) OHO pa3-
Hoe. OYHKINS paccesTHUsI COTJIacCOBaHA C PEIENTUBHBIMU TIOJISIMU HEMPOHOB
3PUTEJIbHON CUCTEMBI. B pelenTUBHBIX TOJISIX TTPOUCXOIUT CyMMalUsl ¢Jlabo-
ro CUTHajia OT HECKOJIbKUX PELIENITOPOB C TeM, YTOOBI BBIACJIUTH €ro U3 IIyMa.
VYBenuyeHue pazMepa pelielTUBHOTO TT0JIs1 IPUBOAUT K HAKOIUICHUIO CUTHaJa
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W YMEHBIIIEHUIO TTOMEXH, TaK KaK yBeJWYeHHUE pa3Mepa MO3BOJIsSIeT HAKOIMUTh
CUTHaJI. YMEHBIIEHUE pa3Mepa PeLEeNTHUBHBIX IMoJiell obecrieynBacT MaKCH-
MajbHOE pa3pellieHue 1, TeM caMbIM, Mepeaady 60JblIero KoauuecTsa nHdop-
Maru. Cambie Mesikue (POBEOSIpHbIC peLeNITUBHBIC MOJIsI, 00pa3oBaHHbBIE U3
CaMbIX MEJIKUX KOJIOOUEK, 00eCreunBaloT BHICOKYIO OCTPOTY 3pEHUSI U SIBIISIIOTCSI
TeM HeUpOohU3NOJOTMUECKUM MEXaHU3MOM, KOTOPBII OCYIIECTBJISIET Niepeaavy
B MO3T M300paKeHUI NCYe3aloInuX ONTOTUIIOB Ha TIpeiesie UX Paclo3HaBaHMSI.
OTKIMK pEUEeNnTUBHBIX TMOJIel TaHTJIMO3HBIX KJIETOK CETYATKM OIpenessieTcst
JIOKQJIbHBIM KOHTPACTOM OTHOCUTeNIbHO (oHa. Ha puc. 2.9 nmpencrasieHo co-
rJlacoBaHMe pa3MepoB PELENITUBHOTO TOJIsI, DYHKIIMU pacCesTHUsT U MaTPUILIbI
peLenTopoB B (hoBeote.

. Y. MUH.
-3 -2 - 0 K 2 3

3 2 - 0 1 2 3
Y. MUH.

Puc. 2.9. BecoBas yHKUMS peLenTUBHOMO NOMS raHrMO3HON KNETKN ceTyaTku,
Mo3avKa peLenTopoB 1 yHKUMSA paccesHns Todku [LLenenuH, BoHaapko 2002]

OO6paTM BHUMaHUe Ha TO, YTO CBOICTBa cBeTa, AU pakivs, B JAHHOM CJTy-
yae ornucbiBaeMble (YHKIIMEN PasMbITUSI TOYKU, «OPTAaHU3YIOT» MaKCUMAaJIbHO
MJIOTHYIO TeKCArOoHaJIbHYIO YIIAaKOBKY PELIENITOPOB 1 pa3Mephl PELIENITUBHBIX MO~
Jieii. B mporuiecce 2BOMIOIMU MTPOUCXOIUT (DOPMUPOBAHUE TAKOTO YCTPOMCTBA,
Kak TI71a3 1 cucTeMa o0paboTKY 1 ITOHMMaHUsI C(hOPMUPOBAHHBIX B HEM M300pa-
KeHuit. EctecTBEHHBII OTOOP COTMIacOBaH CO CBOMCTBaMHU cBeTa. TOYHOCTH CO-
IJIaCOBaHUSI SIBISIIACH KPUTEPHUEM TSI KOPPEKTUPOBKH B ITPoIIecce 0TOOpa.



48 Ihaea 2

24. OBBEKTMBHBIE M3MEPEHMS OCTPOTBI
3PEHMSI METOAOM BBI3BAHHBIX
TTOTEHLIMAAOB

OOBIYHO OCTPOTY 3PEHUSI OTIPENENSIOT CYyOBEKTUBHBIM CITOCOOOM Ha OCHOBE
OTBETOB HCITBITYeMOTO, OJHAKO TaHHBIM METOI MMEET OrpaHUYeHUS. DTO 0CO-
3HAHHOE pellleHNe UCTBITYeMOTo O (hopMe WIIM OpUEHTAIIMM TECTOBOTO 3HAaKa,
Tpebylolee 0CO3HAHHOTO TIPUHSITUST pellieHrsT 00 n3o0paxkeHu. B mpuHsTHE
pelieHust 0 TECTOBOM 3HAaKe BOBJICUEHBI, TOMUMO YMCTO 3PUTEIbHOM, Ipyrue
CHCTEMBI MO3Ta, U HEOOXOIUMBI CTelMabHbIe MPUEMBI, YTOOBI BBIICIUTh POJIb
COOCTBEHHO 3pHUTeJbHOTrO aHanu3aropa. [IpuMmeHeHne Meuxopr3nIeckoro Me-
ToJa U3MEPEHU I UMEET U MPAKTUYECKNE OTPAaHUUEHMsT — OH CJIOXEH MPU U3Me-
PEHUSIX Y TPYAHbIX I€Tel, Y O0JbHBIX U pAHEHBIX B O€CCO3HATEILHOM COCTOSIHUU,
B XOJie XUPYPIrMUECKUX BMEIIATENILCTB, B CAyYasiX CUMYJISILIMM U arrpaBaliuy 1
T. 1. JI719 00beKTUBHOM OLIEHKU OCTPOThI 3peHUsI (HE3aBUCUMOI OT TaKUX OCO-
3HAHHBIX AEMCTBUI, KaK MPUHSITUE pelleHre o (GopMe TeCTa) MOXET OBITh IPU-
MEHEH METOJ 3pUTETbHBIX BBI3BAHHBIX MOTEHIIMATIOB IO CIa0bIM M3MEHEHMSIM
9JICKTPUIECKOM aKTUBHOCTH MO3Ta B OTBET Ha IIPEIbSIBJICHUE CTUMYJIOB pa3HOTO
pa3Mepa JIMOO pa3HOW MPOCTPAHCTBEHHOM YaCTOThI. DIEKTPOMUZNOTIOTNIECKU
MOXHO YCTAaHOBUTb BEPXHIOIO TPAHUYHYIO YACTOTY, pa3pelluatolyio ClioCOOHOCTh
3PUTESILHOTO aHAIM3ATOpa U MPU HEOOXOIMMOCTU — IMEPEeCcUUTaTh paspeluaro-
LIYIO CITOCOOHOCTD B YCJIOBHBIE €IMHULIBI OCTPOTHI 3PEHMSI.

PaGoThl B 001aCT M3MEpPEHUsI OCTPOTHI 3PEHUSI C MOMOIIBIO BbI3BAHHBIX
MOTEeHUUAJIOB MPOBOIATCS yxXe okojio msatumecsatu jer [Campbell, Maffei,
1970; Regan, 1989; u MH. np.]. OnHaKo A0 CUX MOP ITOT METOJ, COMPSIKEH CO
3HAYUTEJbHBIMU TPYIHOCTSIMU, U TOYHOCTb M3MEPEHUsI OCTAeTCsl HemaoCTa-
TOYHO BBICOKOI, TaK YTO HEKOTOPBIE aBTOPHI MMOCTABUJIM IO COMHEHHUE caMy
BO3MOKHOCTbH TOYHOM OLIEHKM OCTPOTBI 3pEHUST 2JEKTPOGDU3NOIOTUIECKUMU
metonamu [Heravian et al., 1999.]. OCHOBHBIM HEIOCTATKOM 3TOTO METOA SIB-
JiTeTcsT BapruabeIbHOCTh aMIUTMTYIbl BEI3BAHHOTO ToTeHIMaia. CHUMaeT He-
KOTOpBIE TIPOOJIEMBI ¥ BBI3BIBAET IPYTUE METOJ SWeep 3PUTETbHBIX BbI3BAHHBIX
MMOTEHIIUAJIOB, TP KOTOPOM UCITHITYeMOMY 32 KOPOTKOE BpeMsI TTPEIbSIBISETCS
BeChb HAOOp MPOCTPAHCTBEHHBIX YACTOT TPU BbICOKOH, oKoJjio 20 [i1, BpemeH-
Hoi1 yactore cMeHbl ctumysoB [Norcia, Tyler, 1985]. Takast BIcOoKasi BpeMeH-
Hasl 4acToTa aKTUBMPYET MPEUMYIIECTBEHHO KaHaJIbl, U30UpaTeIbHbIE K 3TUM
yactotaMm. KaHaibl, n30MpatebHble K BLICOKUM BPEMEHHBIM 4acTOTaM, OTpa-
2KaloT paboTy MarHo- (KpymHO-) KJETOYHBIX CUCTEM, MMEIOIIUX Majyio Ipo-
CTPAHCTBEHHYIO pa3pelialoniyto COCOOHOCTb, U OOJIbIIINE PELIENTUBHBIE TTOJIS.
Kananpl, n3doupareabHble K HUI3KMM BPEMEHHBIM 4acTOTaM, OTpaXkaloT paboTy
napBo- (MEJIKO-) KJIETOUHBIX CUCTeM, — UMEHHO OHM MMEIOT HeOOJIbIIINE pe-
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LIENITUBHBIE TI0JIS1 ¥ OTIPEIEIISIIOT BBICOKYIO MPOCTPAHCTBEHHYIO pa3pelaolyio
CMOCOOHOCTD 3pUTEIbHON CUCTEMBbI.

[ToaTOMYy TOYHOCTH MU3MEPEHMSI OCTPOTHI 3PEHUSI C TIOMOIIBIO BbI3BAHHBIX
MOTEHIIMAIOB CYIIECTBEHHO 3aBHMCHUT OT BPEMEHHOM YaCTOThI TPEabsSIBICHUS
ctumysoB. [losoca mpomyckaHusi TapBocUCTeMbl (KOTopasi obecrneunBaeT
BBICOKYIO pa3peliaroliylo CrocoOHOCTb) 00bIYHO He mpeBbinaer 10—12 Tii,
a moJjioca mponyckaHusi MarHocuctem aocturaet 20—30 Iir. IpaHuna mexmy
KaHaJaMu KoJieOJeTCsl OT UCTIBITYEMOTO K UCITBITYeMOMY, HO JOMUHUPOBaHUE
OITHOTO M3 JIBYX HE3aBUCUMBIX TTPOBOMASIIMX KAHAJIOB B 3pUTEJILHON CHUCTEME
B CpPEeIHEM TTPOMCXOMUT TMPHU YBEJIMUEHUH YaCTOThI CTUMYJISIAK CBbIIIe 8 TiI.
Takum oOpa3om, 4acToTa CTUMYJISIIINM 0KOJIO 8 I11 B TOI M1 MHOM Mepe aKTH-
BHUpyeT 00a KaHaya. C Hallleil TOYKM 3peHUs, ISl OBICTPOTO PEIIeHUsT MHOTUX
KJIMHUYECKMX 3a/1a4 BaXKHO OLIEHUTh COCTOSIHME 00EUX CUCTEM, TaK KaK B pe-
aJIbHBIX YCJIOBUSIX HAOTIOIEHNSI OHU pabOTaOT BMECTE, MO3TOMY ONTUMATIbHOM
YaCTOTOM CTUMYJISILIMM JIJISI OTIPEACIICHUs] OCTPOTHI 3pDEHUSI C MTOMOIIIbIO 3pU-
TeJbHBIX BBI3BAHHBIX IMOTEHIIMAIOB MbI M IPUHUMaeM JacTtoty 8 IiI.

OpHaKo aHAJIU3 BbI3BAHHbBIX MOTEHIIMAIOB B PeKUME CTUMYJISILIMY C YaCTOTOM
8—12 TIi1 00bIYHO 3aTPyAHEH M3-3a CIIOHTAHHO BO3HUKAIOLIErO ajibda-puTMa
B 2JIEKTpO3HIIe(aTorpaMmMe, 4acToTa KOTOPOro 0J1M3Ka K YaCTOTe CTUMYJISILINM,
a aMIUJTUTYa 3HAYMTEIbHO MPEBBIIIAET aMIUIUTYIbl PETUCTPUPYEMBIX OTBETOB.
Kak crenctBue, cCUTHaJI MCKaXkaeTcst 1 BO3HUKAIOT OOJIbIIINE MTOTPEITHOCTH TTPU
OIpeNIeICHNN OCTPOTHI 3pEHUS C TIOMOIIBIO 3pUTEIBHBIX BBI3BAHHBIX TTOTEH-
1I1AaJIOB, OCOOEHHO Y MCIIBITYeMbIX C TOMUHUpoBaHWEM B DI anbda-purma.
OOIIETPUHATBIM CITOCOOOM ONTUMM3ALIMKY OTHOIIIEHUST CUTHAI / IIIyM SIBJISIET-
csl yBeJIMUEHUE KOJIMUECTBA YCPEIHEHUI OTBETOB Ha KaXIblii CTUMYJI, HO TIpU
3TOM Bo3pacTeT ob1iiee BpeMs oocenoBaHusi. C 1e1bI0 BbIIEICHUS BBI3BAHHO-
ro nmoTeHIMaaa (CUTHaJla) U3 CIOHTAaHHO BO3HUKAIOIINX pUTMOB DD B taHHOI
CUTYyallMM 1IyMa, Mbl IPUMEHUJINU METOJl HE3aBUCUMBIX KOMIIOHEHT, KOTOPBIi
MO3BOJISIET Pa3aeJUTh UCXOAHYI0 DD Ha HECKOJIbKO MaKCUMalbHO HE3aBUCH-
MBbIX COCTaBJIsIfOIIMX [ Xapay30B u ap., 2005].

brina paspaboTaHa yHuBepcalbHasi METOAMKA IS O0BEKTUBHOIO U3Mepe-
HMS pa3peliaionieil CtocOOHOCTH U KOCBEHHO — OCTPOTHI 3PEHUSI C TIOMOIIILIO
3pUTETBHBIX BbI3BAHHBIX MMOTEHIIMAIOB. DTa METOMKA TIPEICTABIISIeT MHTEPEC
JUTST BOBMOXKHOCTH M3MEPEeHUsI OTHOM M3 6a30BBIX XapaKTePUCTUK 3pEHUS —
pasperarolieil CrroCOOHOCTU W OCTPOTHI 3pEHUS TTOYTH BHE CO3HAHMS UCITHI-
Tyemoro. CrielMajibHble TPUEMbI TTO OTBJIEYEHUI0 BHUMAHMS MCIIBITYEMOTO
JIeJIaloT €e He3aMEHUMOW IIJISi U3MEPEHUSI OCTPOTHI 3PEHUST Y CUMYJISIHTOB U
arpaBaHTOB. B HallleM nccienoBaHUM TPUHUMAJTU Y9acTHUE IBAILIATh IIECTh Ye-
JIOBEK B Bo3pacte oT 17 o 25 net ¢ octporoii 3peHus ot 0,1 mo 2,0. ¥ xaxmoro
HUCTIBITYEMOTO OLIEHUBAJIN, KAK MOHOKYJISIDHYIO, TaK M OMHOKYJISIPHYIO OCTPOTY
3peHMs CHavaIa 3J1eKTpohU3NOJIOTMIECKUMU METOJaMU, 3aTeM TIcuxohusnde-
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CKUMM. Pe3ynbraTel M3MepeHUs pa3peliaronieil CmocoOHOCTH IEKTOPOGhU3NO0-
JIOTMYEeCKMM METOIOM MokKa3aHbl Ha puc. 2.10.
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Puc. 2.10. 3aB1NCMOCTb OCHOBHbIX MapaMeTpPOB BbI3BAHHOTO NOTeHUMana (nepeon rap-

MOHWKW CUrHarma) oT MPOCTPaHCTBEHHOM YacToThl CTUMyna nocre o6paboTku anekTpoaH-

LedanorpaMMbl METOAOM HE3ABUCUMBIX KOMMOHEHT. Mo ocu abcumce — NpocTpaHCTBEH-

Hasi YacToTa TECTOBbIX pPeLUeTOK (UWKM / yri. rpag.); No ocu opanHat — pasmMax (OTH. efl.)
BbI3BaHHOrO NoTeHumana [Xapaysos u ap., 2005]

TlepeceueHne TUHUM TpeHAA C OChIO aOCIMCC YKa3bIBaeT Ha BEPXHIOKO Ipa-
HUYHYIO TIPOCTPAHCTBEHHYIO YaCTOTY, pa3peliaeMylo CUCTEMOM. Y TaHHOTO 3/10-
POBOTO UCTTBITYEMOTO MMETPOIIAa OHa paBHA MPUMepHO 30 IUKIT / YTII. TPa., 9To
cllemyeT 1 U3 ICMX0hU3MIeCKIX TaHHBIX, TTOJYYSHHBIX Y 3TOTO UCTTHITYeMOTO.

Jlokanm3aiysi ICTOYHMKA ITOTEHIINAJIa, OTPaKArOIIEro OCTPOTY 3PESHUSI TaH-
HOTO UCIIBITYeMOTO, NMoKa3zaHa Ha puc. 2.11.

N3 puc. 2.11 BUaHO, 4TO OTKJIMK CAMOIi BICOKOI MPOCTPAHCTBEHHOI YacTo-
Thl MOXHO TTOJIYYUTh TOJBKO MPU OTBeAeHUU OZ OT 2JIEKTPOIa Ha MOBEPXHOCTHU
CKaJlbIla, PacoJIoKeHHOTo Hall KOPKOBOI MpoeKineil (hoBeoIsIpHOI 001acTu
CeTYaTKH, MepeIatolieii B MO3T BBICOKME MPOCTPAHCTBEHHBIE YACTOTHI.

[IpoBepka 3(pheKTMBHOCTY METOAUKM ObLJIa OCYILIECTBICHA CIEIYIOIIUM 00-
pa3oM. Y IBYX UCTIBITYEMBIX PACIIMPSIIN 3paY0K KaIUISIMU MUIpUALINATIA, U C TT0-
MOIIIbIO COOMPAOIINX (TTOJOKUTETBHBIX) JIMH3, METOIOM M3MEHEHUST pedpak-
LIMM CHIZKAJTA OCTPOTY 3peHUS UCTIbITYeMoTo. [ToydeHHbIe TaHHbIE TTO3BOJISTIOT
YTBEPKIATh, YTO TIPU COOJTIOICHUH TIEJIOTO Psifia YCIOBHIA BO3MOXKHO TIPOTHO3U-
pOBaHMe OCTPOTBI 3PEHUSI C TIOMOIILIO METOA BHI3BAHHBIX TTOTEHIIUAIOB C TOY-
HOCTBIO, MPUOTITKAOIIeics K rcuxodusndeckuM n3mepeHussM. Ha puc. 2.9
CTPENTKOI TTOKa3aHO ITOJIOKCHME Ha OCH aOCIIMCC MPOCTPAHCTBEHHON YaCTOTHI
paBHoIi 30 IMKII/YIJI Ipaj, YTO COOTBETCTBYET OCTPOTE 3peHMSsI paBHOIA 1,0.

Paspemaiouqaﬂ CnOCOOHOCMb U ocmpoma 3peHus KaKk oueHKa kavecmead... 51

Puc. 2.11. lokanusaums Ha Tonorpamme komnoHeHTa O3, BblAENEeHHOrO C MOMOLLIbIO

MeToa HE3aBUCUMbIX KOMMOHEHT, MaKCUMaribHO OTBEYAIOLLEro Ha 3pUTENbHYI0 CTUMY-

nsumo. ToukaMum NokazaHo MECTOMONOXEHNE PETNCTPUPYIOLLMX 3reKTpoaos. [pagaums
CEeporo OTpaxaeT 3HayeHue curHana [Xapaysos u gp., 2005]
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ITPOCTPAHCTBEHHO-9YACTOTHASI
KOHTPACTHAA Y9YBCTBUTEABHOCTD
YEAOBEKA. BUSOKOHTPACTOMETPMSI

3.1. M3MEPEHME ITOPOTI'OB PA3PEIIAIONIENM
CITOCOBHOCTHU 1 KOHTPACTHOM
9YBCTBHUTEABHOCTM

IlepBbie M3MepeHUsT MOPOTOB 1 TEOPETUUYECKUE TIPEICTABICHUST O BOCIIPH-
SITUU, COTJIACHO TpeAaHusiM, npuHamiexat eie [Mudaropy [uut. mo: Jlunc,
1903]. I B npakTUYECKUX LIEJIsIX KOHTPACTHYIO YyBCTBUTEJIbHOCTb TAKXE U3-
MEpsUIM ¢ APEeBHEUIIMX BpeMeH [cM. 0630p: MypasbeBa u ap., 2010]. Tak, Ha-
NpUMep, B MaKeTOHCKOW apMUM CYILIECTBOBaJ CIIOCOO 0TOOpa Habronaresei
ISl TOApAa3aeeHU CBSI3U U pa3Beaku. MIcrbITyeMble TOMKHBI ObLIU YBUIETh
0KO0JIO ceMU 3Be3q B co3Besnuu Ilnesn. B pumckoit apmun Bmecto Iliesn uc-
MOJI30BaIM ABe OJM3KME APYT K APYTY 3Be31bl B co3Be3auu bombiioii Mense-
nuibl — Munap u AnbKop. Bei6op 3Be31 He ObUT CiydyaliHBIM: OJeIHbIN AJlb-
KOp PacIoJIoKeH Ha pacCTOSTHUM 12 yIiI. MUH. OT sipkoro Muiiapa, uX MOXKHO
pa3mIsIIeTh, TOJIBKO 00J1amast Xopolleir KOHTPACTHOM YyBCTBUTEIBHOCTBIO TTPH
MaKCHUMAaJIbHOM ocTpoTe 3peHus. bojee Toro, MCIbITyeMble 3aMeuaiu IITPUX
(raHTesb), a He pa3/IeJIbHYIO TTapy U JIUIIb JOTaIbIBAIMCH O TOM, YTO TaM JTOJIK-
HO OBITh IBa NCTOYHMKA cBeTa. HemapoM mo-apaGcky nX Ha3bIBAIOT TO MOSICOK,
TO BCAJIHUK Ha JIOIlIad, — 3TU Ha3BaHUs OTPaxKaloT TO, UTO HaOJI0AaTe)b C XO-
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POIIMM 3pEHMEM BUIUT MPAKTUUECKU CIUTHIE BOSIMHO JBE 3BE3/Ibl, OOIBIIYIO
1 MaJIEHBKYIO.

[lIkany pazmepoB [uist 3Be3/1 BBeJ eltle [unmnapx, kupiuii B nepuof ¢ 190 go
npubausutenbHo 120 roga no Haieit apel. Camble SipKue OH Ha3BaJl 3Be3/1aMu
MepBOI BEIMUMHBI, a e1Ba pPa3TuIMMble HEBOOPYKEHHBIM I71a30M — 3BE3IaMU
1IeCTOl BeJMUuHbl. CrcTeMa 3Be3IHBIX BEJIMYUH, 10 CYTH, OMKUChIBaTa 0COOEH-
HOCTb HaIlIETO 3pEHUS; 3Be3/1bl, KaK 06CKOHEUHO MaJible TOYKM Pa3HOM SIPKOCTH
JIIOJSIM KaKyTCsl 3Be31aMy pa3HO# BeaMIMHbI. OTCIO/IA U IIKaJIa «BEJIMIMH».

B HOBOe BpeMs MccaenoBaHNsI KOHTPACTHOTO TTOpora ObUTM HavyaThl (ppaH-
uy3ckum ruaporpacdom IIeepom Byrepom [Bouguer, 1760], KOTOpbIii TIepBhIM
BBIBEJ (DOPMYITY TTOPOTOBOTO KOHTpACTa:

K=AL/L,
e L — ApKOCTb UCTOYHUKA; K — TIOPOroBbIii KOHTPACT.

B cBoux sKcrmepuMeHTax OH MCMOJb30Bal MpocTelilliee 000pyIoBaHUE —
JIBE CBEUYM, pACIIOJIOKEHHbIE Ha pa3HOM PAaCCTOSIHMM OT 9KpaHa (0esioif CTEHBI).
Mex oy nepBoii CB€40il M 9KpaHOM ObLIa pacIiojioXKeHa IrpMa, o0pa3yiolas Ha
9KpaHe TeHb. TeHb MojcBeYnBaIach BTOpOit cBevoil. I3MeHsIst pacCTOSTHUST MeX-
Iy 3KpaHOM U cBeuyaMM, byrep MeHsI1 IpKOCTb TTOBEPXHOCTEN M KOHTPACT TEHMU.
OH 0GHaPYKWJI, UYTO TEHb Pa3TMUYUMA, €CJIM OTHOIIIEHHE PAa3HOCTH SIPKOCTEl TEHU
1 (hoHa K sipKocTH (hoHa He mpeBbIiiraeT 1/64, mpudeM OT abCOFOTHOTO 3HaYe-
HUST SIPKOCTH 3Ta BeJIMUMHA He 3aBUCHUT. Taknm oOpa3om, byrep cMor ycTaHOBUTD
nuddepeHIanbHbIM TOpor Bocrpusitus KoHtpacta (1,5—2 %). Bro Gbuia npe-
KpacHasi MeToMKa JUIsl MOJyYeHMsI TIEPBbIX Pe3yJbTaToB MO TaK Ha3bIBAEMOMY
c1ab0 pa3IMYUMOMY TIOPOTY, KOTOPBIH MO3Ke ObLT Ha3BaH IMOPOTOBBIM KOHTpa-
croM. [Tcuxonoru u ¢pusnonoru XVIII Beka He oOpaTWIM TOKHOTO BHUMAHMS
Ha paboty byrepa, Ho oHa cpa3y noJyunsia Npyu3HaHUe Y ONTUKOB, KOTOPbIE CUM-
tatoT [Ibepa Byrepa ocHoBomnooxxHUKOM hoToMeTpun. OCOOEHHOCTh TTOIX01a
Byrepa Obl1a B TOM, YTO OH MCCIEIOBaT KaK ONTUYECKHE CBOWCTBA MCTOYHUKOB
(To ecTb GU3UKY HOPMUPOBAHUSI BOCTPUHMMAEMOTO M300paXXeHUsI — UMEHHO
IMO3TOMY €r0 CUMTAIOT OCHOBATeJIeM COBPEMEHHO (poTomMeTprn), Tak 1 odI1Ire
3aKOHBI BOCIIpUSTHUS n300paxkeHuii. [1oaTomy ObLIO OBl CIpPaBeIIMBO CUMTATh,
YTO MMEHHO 3TOi paboTtoii byrepa ObLTO MOJIOKEHO HAYaI0 IMICUXODU3UKHU B HO-
Boe BpeMmsi. Ha pycckowm s3bike kHura [1. Byrepa 6buta nusnana B 1950 rony B U3-
JaTenbCcTBe AKaJeMU HayK B cepun «Kiaccuku HayK» MO MHUIMATUBE aKase-
muka C. . Basunosa [Byrep, 1950].

JlanbHeiie uccieqoBaHUsI B 9TOM 007acTU ObLIM CBSI3aHBI C MMEHAMM
DpHcTa Bebepa [Weber, 1834] u I[ycraBa Mexnepa [Fechner, 1858]. Bebep, kak
korna-to byrep u IMudarop, onpenessst mOporu CEHCOPHBIX pa3apaxkKuTeaeil u
«TIEPEOTKPbUT» ICUXO(U3NIECKUIA 3aKOH, Ha3BaHHbIN 1M03Xe 3aKoHOM Bebepa:
MMWHHMMAaJIbHOE Pa3IMuMMOe U3MEHEHUE BeIUYMHbBI cTUMYyJisiuuu (Al) cocraB-
JISIET TTOCTOSTHHY10 0110 ( K) ee MCXOMHOM BeuuuHbI (/):
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K =AI/1

ITo cymiecTny, aTo 3akoH byrepa—Bebepa. [To3nHee 3Tu nccienoBaHus ObUTU
nponoskeHbl [yctaBom PexHepoM, KOTOPHIN JOMOJIHWI OTHOlIeHHue Bebepa
BeJIMUUHOM (Ln):

K =AL/(L+ Ln),
rae Ln — «BUIUMBIN CBET CeTYaTKU» TT0 TepMuHOoJoTuN MexHepa u [eTbMroib-
11a, 7151 3MOPOBBIX HAOJIoaTeIel BeIMuMHa, HeOOIbIIas 0 YMCICHHOMY 3Ha-
YEHMIO.

Koraa uHTeHCUBHOCTDL cTUMYJA (L) noctaTouHo 60sbinas (Ln), MOXHO Mpe-
HeOpeyb, U BbIpaXXeHUEe OYyIeT COOTBETCTBOBATh UCXOAHOU (popmyne byrepa—
Beb6epa. KoHcranTa (L7) He TOJIBKO oOecIieunBaeT 00j1ee TOUHOE COOTBETCTBUE
9KCMEPUMEHTAJIbHBIM IAHHBIM, HO MUMEET BITOJIHE peajibHoe husnyeckoe u hpu-
3uoJiornyeckoe oobsicHeHre. PexHep u [e1bMToJbIl Ha3bIBaIU €T0 «BUIANMBIM
CBETOM CETYAaTKW»; B COBPEMEHHOI TEPMUHOJIOTMM 3Ta BEJIMUYMHA OTpakaer
3HaYeHUE BHYTPEHHETO IIyMa B CEHCOPHOM KaHaJsle, KOTOPbIii MMeeT pa3anyd-
HbIE UCTOUHUKN — TETUIOBOM IITyM, CAMOIIPOM3BOJIbHBIN pacraj 3puTeibHOTO
MUTMEHTa B pelienTopax, CayJYailHblii (He CBSI3aHHbIM ¢ CUTHAJIOM) BBIOPOC Me-
JIMAaTOPOB, CIIOHTAHHAS! aKTUBHOCTb CEHCOPHBIX HEMPOHOB PA3TUYHBIX YPOB-
Helt. DTOT 11IyM MOXHO HaOJII0IaTh B MTOJTHON TEMHOTE B BUJIE BCITBIXMBAIOIIINX
TOYEK Pa3Hoil IpKocTU — (hocheHOB, TTOATOMY €r0 M Ha3blBaJld BHYTPEHHUM
cBeToM cetyaTku. [Tozxe Pairon Haxonuit eme MHOro oduiero B padorax by-
repa u PexHepa, HO MOKa3al U Pa3avuuMsl, OCHOBHbIE — BO BPEMEHHBIX XapaK-
TEPUCTUKAX, KOTOPbIE HEOOXOIMMO YUUTHIBATh MPU U3YUYEHUU BIUSIHUS aaar-
taiuu [Rushton, 1972].

DexHep TakKe MPEATOXKWI MCIOAb30BaTh AUDGEpeHIIMaTbHbIe TTOPOTH
(TTOHSITHE O KOTOPBIX BIIEpBbIE BBEJ byrep) /11 MOCTPOEHUSI 1IKAJIbl UHTEHCUB-
HocTM omurynieHuil. Heckoyibko paHee MOHSTUE MOpOTa OLIYIEHU KakK rpa-
HULIBI MEXY chepoil COZHATEIBHOTO 1 0E€CCO3HATEIBHOTO OBLIO MPEAIOKEHO
Tep6aprom [Herbart, 1824, uut. mo: bapauH, 1976]. @exHep chopmynupoBai
TaK Ha3bIBaeMbIii OCHOBHOI mcuxodusnueckuii 3akoH [Fechner, 1860], co-
IJIACHO KOTOPOMY, MHTEHCUBHOCTD OIIYIIEHUS ITPOIOPIMOHAIbHA JJorapudmy
MHTEHCUBHOCTU CTUMYJIA:

y=alog(L/L),
re \y — MUHTEHCUBHOCTb OLUYILIEHUSI; @ — KOHCTaHTa; L — MHTEHCUBHOCTh
crumyina; L — ero abcoioTHBIA OO,

[MpennoxenHrsle byrepom rpruemMbl U3MEpeHUs] KOHTPACTHOM YyBCTBUTEb-
HOCTHM, OCHOBaHHbIE Ha BapbUPOBAHUM PACCTOSTHUI MEXIy CBEYaMM M IKpa-
HOM, ObLIM XOTSI U TIPOCTbI, HO HEAOCTATOYHO yIOOHBI 1Jis1 paboThl. [TosaTomy
HavyaJluCh TIOMCKM TEXHOJOTUYECKU OoJiee yIOOHBIX MPUEMOB HUCCIIEIOBAHMSI.
®paniry3ckuit Gusnk AHtyaH Ouanbep MaccoH ISt KCClIeTOBaHKS TTOPOTO-
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BOTO KOHTpAcTa MCIOJIb30Bal ObICTPO Bpallalolniics AUCK U3 0enoit bymaru
C KOPOTKMMM YepHBIMM ceKTopamu [Masson, 1845]. Korma auck Bparaics
JIOCTATOYHO OBICTPO (OKOJIO MATUIECITU 000OPOTOB B CEKYH/LY), YEPHBI U Oe-
JIBIA CEKTOPBI CIMBAJIMCH B OMHOPOIHBIN cepbiit (hoH. M3MeHSsIsI COOTHOIIIEHHE
MeXIy IJIOIIAASIMUA YEPHOTO U OEJIOTO CEKTOPOB, MOXKHO ObLIO MEHSITh SIPKOCTh
JIMcKa: OT 6es1oro 1o yepHoro. YToObl co31aTh pa3anyHbIe Iepenaabl IpKOCTH,
MaccoH UCIToIb30BaJT AMCKU C HECKOJIBKUMM CEKTOPaMU Pa3TMYHBIX PallyCOB.
MuUHUMaIBHO pa3InyuMoe 3HaueHue repenaga MaccoH Ha3biBall TOPOTOBLIM
KoHTpacToM. OH TNPenoXuiI TakXkKe MCIOJb30BaTh U3MEPEeHUE KOHTPACTHOM
YYBCTBUTEJIBHOCTU C TTOMOIIBIO TUCKOB B KIMHUYECKOM MpakTuKe. Bummumo,
MTOTIBITKA KJIMHUYECKOTO TPUMEHEHUST 3TOT0 MeToAa ObUIM OCYIIECTBIICHBI,
tak Kak [loHnepc, CHesuieH u JlaHIOIBT 00CYXIanu KIMHUYECKOE 3HaUYeHUe
puMeHeHUs qucka MaccoHa it m3MepeHust KOHTpacTHoro rmopora [ Donders,
1864; Snellen, Landolt, 1874]. OHu cynTaIn, YTO UCCIETOBaHNE KOHTPACTHOTO
IOpora MOXeT ObITh MOJIE3HBIM JIOMTOJTHEHUEM K OLIEHKE OCTPOThI 3pEHUSI C 0=
MOIIbIO OYKBEHHBIX Ta0IuII [1IUT. mo: MypaBbeBa u ap., 2010].

3.2. YACTOTHO-KOHTPACTHBIE
XAPAKTEPUCTUKN

MexaHM3MBbI TPOCTPAHCTBEHHOTO 3pEHMUSI YeOBeKa, KOTOPbIE OMUCHIBAIOT
¢dopmy, pazMep U B3aMOPACIIOI0KEeHNE 0O0bEKTOB, MOI'YT OBITh JOCTATOYHO
MOJTHO M3YYeHBI C IMOMOIIBIO MPOCTPAHCTBEHHBIX YaCTOTHO-KOHTPACTHBIX
xapakTtepuctuk [Shade, 1956; Campbell, Robson, 1968; OcrpoBckasi, 1969;
Ginsburg, 1972; 1978; De Valois, De Valois, 1988; Ite3ep u ap., 1975; Ie3sep,
1995; bonnapko u ap., 1999; lenenun u ap., 1985; Llenenun, 2007; Mypa-
BbeBa U 1p., 2010]. YacTOTHO-KOHTpAcCTHAsI XapaKTEPUCTHUKA 3pUTETbHON CU-
CTEMBI SIBJISIETCS OMTHUM U3 BApUAHTOB MOIYJISIIIMOHHBIX TIepeAaTOYHBIX (DYHK-
LW, DT GYHKIMY OTIPEAEIISTIOT B3aUMOCBSI3b BXOIHBIX Y BRIXOAHBIX CUTHAJIOB
B J11000# MccieayeMoii cucteMe (B HallleM Cilydae 9TO 3pUTelIbHasi CUCTEMA).
IMepenatouHast hbyHKIIMSI MOJHOCTBIO OMpEAe/sieT CUCTEMY, €CIM OHA JIMHE-
Ha. 3Has 3Ty GYHKIMIO, MOXKHO TMpeacKa3aTh, KaKoi CUTHaI OyleT Ha BbIXO-
JIe CUCTEMBI TIPU JIIOOOM BXOTHOM CUTHasIe. MeTo SABsIeTCsS] YHUBEPCATbHBIM
JUTSI U3YYEHUST TMHEMHBIX CUCTEM M TTO3BOJISIET HA OTHOM SI3bIKE ONMCHIBATH KaK
ONTUYECKMEe CBOMCTBA TJa3a, TaK M pabOTy BCErO 3pUTEJIbHOTO aHaIM3aTopa.
3apaHee ceayeT cKasaTh, YTO METOI U3MEPEHUST MOLYISIIIMOHHBIX TIepeaaToq-
HBIX QYHKIIU, TOTYYMBIINI OeCTIperieIeHTHOE pacipoCcTpaHeHWe B TeXHUIE-
CKUX CUCTeMax IMepenayr 1 00paboTKN CUTHAJIOB, JIJIsT OMOJIOTUIECKUX CUCTEM
OrpaHWYeH YCIIOBUSMU, IIPU KOTOPBIX paboTa 3pUTEIbHOM CUCTEMBI JIUIITb TTPH-
OKaeTCs K TMHEMHOM. DTO cepbe3Hble orpaHndeHus. OTHAKO U pelIeHUsI
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OTPOMHOTO KOJMYECTBA 3a1ad (DU3NOJIOTHUECKOM ONTUKU ¥ OMOGMU3UKHU 3pe-
HUST OHM BITOJIHE TIpreMiieMbl. boJiee Toro, CTaHOBUTCSI BOBMOKHBIM He IMPOCTO
TOBOPUTH O HEJTMHEMHOCTSX, & U3MEPSITh MX B OMOJIOTUIECKUX CUCTEMaX.

CyIIHOCTb METO/Ia 3aKJII0YAETCS B U3YUYEHUM TOTO, KAKMM 00pa3oM B Uccie-
JyeMOI CHCTeMe TepelaloTcsl pa3IuYHbIe YaCTOTHBIe cocTaBistioniue. [1pak-
TUUYECKU U3MEPEeHNE MOIYJISIIIMOHHBIX TIepeaaTOYHbIX (DYHKIINIA AeaeTcs clie-
IytonmM oopasoM. Ha Bxoa crcTeMbl MONAlOT CUHYCOUAQBbHbBIN CUTHA OHOM
YaCTOTHI, C 3aJaHHON aMIUTMTYIOW U (ha30ii; Ha BBIXOIE U3MEPSIOT aMILTATYIY
1 (asy BBHIXOJHOTO CHTHaJla. 3aTeM Ha BXOJ MOMAIOT APYIYI0 YacTOTY, HO Bce
TOI e aMIUIUTY/IbI, 3aTeM TPEThIO YaCTOTY — M TaK BeChb HAOOP YacTOT, KOTO-
pbIe MOXKET TiepeaaTh uccieayeMas cuctema. Ha BbIxoze usMepstioT usMeHeHue
aMILTUTYObI, $a3bl, 4acToThl ((popmbl) BxogHOro curHana. Ho eme pa3 HeoO-
XOAUMO MOAYEPKHYTh, YTO B OOJBIIMHCTBE YCIOBUIT HAOMIOAEHUSI OCHOBHBIE
HMCKaXXeHUsI CUTHAJIa MOXKHO CBECTH K M3MEHEHUIO aMILTUTY, — U B OTOM JI0-
CTYITHOCTb, TTPOCTOTa, 3(h(HEKTUBHOCTD M OTPOMHAsI MpaKTUUeCcKask 3HAYMMOCTh
Metona. ITo pesyiabraTam U3MepeHuii CTPOSIT rpadK 3aBUCUMOCTH BEJTMYUHbBI
(aMIUIMTYIBI) CUTHAJIA Ha BBIXOAE CHUCTEMBI OT YaCTOThI BXOAHOTO curHaia. Ha
BBIXOJIE CUTHAJI MOXET OTJIMYAThCSl OT BXOIHOTO, KOAMDMUIIMEHT YCUTICHUS OT-
paxkaeT OTHOILIEHUE aMIUIUTY/bl BBIXOJHOTO CUTHAJIA K BXOMHOMY CUTHAJTy 3a-
JIaHHO# YyacToThl (puc. 3.1).

JI1st OTITHMKY TJ1a3a 9TU CUHYCOUIBl — M300paXkeHUil CUHYCOMIAIBHBIX Pe-
LIETOK, COOTBETCTBEHHO, B MJIOCKOCTU TECTOBOTO U300paKEHMS U B TJIOCKOCTH
n300pakeHNs Ha CeTyaTKe. L — MaKCHMMajlbHasd APKOCTb, L . — MUHMMAllb-
Has ApKOCThb. BHU3Y maHBI MpUMephl IBYMEPHBIX M300paxkeHUid — ciieBa Ha
BXOJI€ M CMpaBa Ha BbIXONIE ONTUYECKO CUCTEMBbI IJ1a3a, CEeYeHUsT dTUX U300pa-
JKEHMI TTpeCTaBIeHbl HAl HUMM.

IMpu wccrenoBaHUM MPOCTPAHCTBEHHBIX MOIYJISIIMOHHBIX TEepPeIaTOUYHbBIX
(GYHKIMIA 3pUTETBLHON CUCTEMbl U3MEPEHUsT MPOBOMST B MCUXO(PU3UUECKUX
AKCIEepUMEHTaX. DKCIePUMEHTATOp U3MEHSIET IIIyOMHY MOAYJISIIIUY CUTHAJIA 1
10 OTBETaM UCITBITYEMOTO OTIpeesisieT TOPOTOBBIN KOHTPACT, ITPY KOTOPOM Ha-
oofarenb BUAUT CTUMYJ. PaccMOTpUM MeToN M3MepeHUsT TPOCTPAHCTBEHHbIX
MOYJISILIUOHHBIX MTePeTaTOYHbBIX (DYHKIIMI 63 yueTa BIUSHUS BpeMEHHBIX Xa-
PaKTepUCTUK CUTHAJIA, JUIMHBI BOJHBI CBETa M poJiu 1iBeTa. [l03TOMY B KauecTBe
CUTHAJIOB BBIOMpPaeM 4YepHO-0esible CMHYCOUAAIbHbIE PEIIeTKH Pa3HOrO KOH-
tpacta. Konrtpact (K) onpenensitor mo MaiikeIbCoHY ClIeayoIuM 00pa3oM:

K=L, —L,/L +L

X ‘min ‘max ‘min’
rae K— KOHTpAacCT, Lmax — MaKCuMaJibHasd APKOCTb B I/I306pa)KeHI/H/I CHUHYCOU-
IbI; Lmin — MUHUMMaJIbHaA ApKOCTh B I/I306pa)KCHI/II/I CHUHYCOUIHBI.
EH.[C OaHa BaXXHas XapaKTEpUCTHUKaA TECTOBOM PEIICTKHU — MPOCTPAaHCTBEH-
Hada 4yacCToTa. HpOCTpaHCTBeHHyIO HaCTOTy USMEPAIOT B YMUCJIC ITEPHUOO0OB U3ME-
HCHUA APKOCTHU HAa IMPUHY 3KpaHa WX JIUCTA 6yMaFI/I, Ha KOTOpOﬁ peuIcTka
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anIHuVII'I n3mepeHus MOAyH’lLWIOHHOﬁ nepe,anquoﬁ XapakTepUCTukKn cCUcTemMbl

BxogHow curHan BbixoaHow curHan
Wcenegyemas
—_— ———
cuctema

Bbix00HbIe yecmombl — amnnumyoa
CHUXaemcsi 05 pa3Hbix Yacmom
1o pasHomy

Bxo0Hble yacmombl — amnnumyda oduHakosa

I

Lmin

Puc. 3.1. CuHycomganbHble curHanbl C pa3Hon YacTOTON Ha BXo4e
CUCTEMBI U 3aTyXaHWe CUrHana Ha BbIXOAE CUCTEMbI, pa3HOe AN pa3HbIX YacToT

n3obpakeHa. B aTux eauHMUIIaX U3MEPEHUI TTPOCTPAHCTBEHHAsT YacTOTa 3aBM-
CHUT TOJIBKO OT YHMcJIa IITPUXOB (MepHUOIOB) Ha dKPaHe WU JIUCTE, U HE 3aBUCUT
OT yIaJeHHOCTH Habonaresst oT akpaHa. Ho mpu pemenun 3agad Gpusumoso-
TMYECKOM ONMTUKU HEOOXOMMMO MPUHMWMATh BO BHMMaHME YAaJeHHOCTh Ha-
Outofatesisi OT 9KpaHa, W JUISl 9TOTO UCIOJIBb3YIOT JAPYTYIO BETUYMHY — YHUCIO
MepUOIOB Ha YIIIOBOM Tpamyc. YToObI paccunTaTh MPOCTPAHCTBEHHYIO YaCTOTY
B IIMKJIaX Ha YIJIOBOI I'palyc HaJo 3HATh, YeMy paBeH oauH rpaayc (1 rpam.) mpu
JMAHHOU yIaJTeHHOCTH HAOIoMATe sl OT SKpaHa.

Tax, Ipu pacCTOSTHUM OT HAOIIOAATEIIST 10 9KpaHa B R CM OTHOMY YIJIOBOMY
Ipagycy COOTBETCTBYET OTPE30K Mpubau3uTeabHo 2wR/360. [na R, paBHOro
150 cm, 1 rpan. 3aHuMaet 2,6 CM, €CJIM Ha 9TOM y4acTKe YKJIaIbIBAETCS OIUH
MepUOJI pelleTKU (0Ha YepHasi M 0JJHa CBETJIasl 1oJioca), TO MPOCTPAaHCTBEHHASI
yacToTa JaHHOM pelIeTKN paBHAa OMHOMY LIMKJIY Ha YIJIOBO# rpanyc. B ¢usuo-
JIOTUYECKOM ONTUKE TTPUMEHSTIOT TECTOBbIE M300paXkeHUsT B BUI€ CUHYCOMIAITb-
HBIX (KOCMHYCOMIAJIBbHBIX) PEIIeTOK WJIM B BUIEC CUHYCOMIATbHBIX PEIIETOK,
ITPOMOJYJIMPOBAHHBIX 1O 3aKoHY [aycca. Takve cUTHaJIBI B HACTOSIIIIEE BpEeMst
OOILETTPUHSTHI, MBI TAKXKe UX UCITOJIb3YeM B ITOBCEIHEBHON paboTe — OHU T0-
JIy4UJIM Ha3BaHUe «peleTka [abopa». [IpocTpaHCTBEHHYIO 4acTOTY MOXHO M3-
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MEHUTD WM YBEJIMIEHHUEM YHMCIIA TTOJIOC B PELIETKE, COXPAHUB IIPHU 3TOM ITIOCTO-
SIHHBIMU pa3Mepbl PELIETKU W YIaJeHHOCTh OT Hee, I OCTABUB ITOCTOSIHHBIM
YHUCJIO MOJIOC, U3MEHUTD YIAICHHOCTh HAOII0AATENIs OT TECTA.

[Mpumep n3MepeHUsT MPOCTPAHCTBEHHOM YaCTOTHI B ITMKJIaX Ha YIJIOBOIA Tpa-
Iyc TIpUBEICH Ha puc. 3.2: TToKasaHa perretka [abopa (CUHycoumIa, MOLYJIUPO-
BaHHasl MO0 3aKOHy laycca), MJUTIOCTPUPYIOTCSI 3HAYEHMsI MTPOCTPAHCTBEHHOM
YacTOThI B LIMKJIAX Ha OOBEKT (KOHCTAHTa B TaHHOM IpHUMeEpe) U B LIMKIAxX /
yIUIL rpaj. (epeMeHHast BeIMYMHA, 3aBUCHUT OT YIaJICHHOCTH).

[MNone 3peHus peleTka 1 pelueTka 2

1ym.rpag 1 umkn/ym.rpag 5 uukn/yrn. rpag

Puc. 3.2. MNpyHUMn namepeHns yrnoBon NpOCTPaHCTBEHHOW YacTOTbl

B nmanHom ciyuyae mpembsiBieHa penierka [abopa ¢ 4MciioM 1osIoc, paBHBIM
ISITH, TO €CTh ¢ YaCcTOTOM MATh LIMKJIOB Ha M300paxkeHUM. PelieTka pacrosio-
JKeHa Ha pa3HBIX YIAJEHHOCTSIX OT HAOJIomaTe s, 3T0 IPUBOAUT K M3MEHEHUIO
MIPOCTPAHCTBEHHON YaCTOTHI PEIIETKN OTHOCUTENILHO Habonaresst. [IpoctpaH-
CTBEHHAsT YaCTOTa UBMEPSIETCS B JAHHBIX YCJIOBHSIX B LUK / YIJI. Tpaa. DTO Hau-
OoJiee MPUHSATHIN U HauboJiee yaOOHBIN Bua u3MepeHus:. OMHAKO B pelICHUU
psila ONTUYECKUX 3aay, 3aia4 nojurpaduu I1upoKo MPUMEHSIETCsl TTPeaCcTaB-
JieHue (M3MepeHue) MPOCTPaHCTBEHHOM YaCTOThI B LIMKJIaX HA M300pakeHUe WIN
B LIMKJIaX Ha CM M300pakeHHs.

MonyasLIMOHHYIO TepenaTouyHylo (YHKIIMIO 3pUTEIbHON CUCTEMbBI B UM-
CTOM BUJI€ MOXXHO M3MEPUTH TOJIBKO JUTSl ONITMKM TJ1a3a. [IJist 3TOro repen ria-
30M pacrojiaraloT TeCTOBbIE PEIIETKN Pa3HON MPOCTPAHCTBEHHOM YacTOThI, HO
OTHOTO MaKCHMaJIbHOTO KOHTpAacCTa, a Ha JTHEe TJIa3a ¢ IMTOMOIIbI0 MUKPO(OTO-
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MeTpa M3MEpSIIOT KOHTPAcT M300paxkeHMsl 3TOW pelieTku. MukpodoToMeTp
C MU3MEPUTETHbHBIM TOPILIOM MEHbBIIIE OJTHOTO MUKPOHA — CTEKJISIHHBIIA MUKPO-
9JIEKTPOJ, — pacroiaraloT Ha Ia3HOM JHE TOPLIOM K CBeTY. MUKPO2JIEKTPOT
CcoeIMHEeH ¢ (POTOYMHOXUTEIEM WIM COBPEMEHHBIM BbICOKOUYBCTBUTEIbHBIM
(oroanemenTom. Ha Bbixojie hoTo21€ MEHTA BEJTMUMHA JIEKTPUIECKOTO CUTHA-
J1a TPOMNOPLIMOHAJIbHA SIPKOCTH Ha TOPLIE MUKPO3JIeKTpoaa. TeCTOBYIO peleTKy
MEJIEHHO MPOTITUBAIOT B T0JIe 3peHUsI. DIEKTPUUECKUit CUTHAT 0TOOpaXxaeT
npodwib pelleTKN Ha IIa3HOM AHe (CM. puc. 2.5, u3odpaxkeHue TpeXIalb-
HOU MMpBI ClIpaBa BHU3Y U KPUBas BbIXOJA C paalOMeTpa, MoJCOeIMHEHHOTO
K MUKpPOB3JeKTpoay). Jlajee MOXHO U3MEPUTh MAaKCUMaJIbHOE U MUHUMAJIbHOE
3HAYEHUS SIPKOCTU U 110 hopmysie MaiikenbCcoHa, ONpeneIuTh KOHTPACT pe-
metku. [1o 3HaUeHUsM KOHTpacTa ISl PEIIETOK BCEX MPOCTPAHCTBEHHbBIX Ya-
CTOT CTPOSIT MOIYJISILIMOHHYIO TIEPEIaTOUHYIO XapaKTepPUCTUKY ONTUKM TJa3a.
YMeHbllIeHe KOHTpAcTa Ha BBICOKUX MPOCTPAHCTBEHHBIX YaCTOTaX XapaKTe-
pM3YeT ONTHUKY IJIa3a U OMpPENessieTCsl ero ONTUYeCKUMHU CBOMCTBaMU — Au(-
pakiueit, abeppanueii, GoKycUpoBKOM U T. 1. MORyISILIMOHHYIO MTEpeJaTOUHYIO
(byHK1IMIO BCelt 3pUTENIbHOI CUCTEMbI MOXHO OIPENETUTh JUIIIb KOCBEHHO, Ha
OCHOBE OTBETOB MCIBITYeMOTO. 1151 3TOr0 Ha BXOJ 3pUTEJIbHOI CUCTEMBI MO-
JTal0T CUTHAJIbl U3MEHSIIOIIETocs KOHTpacTa. M3MepsiioT o OTBeTaM UCIIbITYye-
MOTO ITOPOTOBBIM KOHTPACT, TO €CTh KOHTPACT CTOJb MAJION BEJIMUYMHBI, KAKOM
TOJIbKO MOKET 3aMETUTh UCTIBITYEMblii. B 9TOM oT/InuMe U3yueHusl rnepeaaTod-
HBIX (OYHKIINI XXMBBIX CEHCOPHBIX CUCTEM OT CUCTEM TeXHMYeCcKux (puc. 3.3).

Puc. 3.3. N3amepeHne 4acTOTHO-KOHTPACTHOM
YyBCTBUTENBHOCTM MMasa. ATnac TeCToBbIX U30-
OpaXeHun cooepXXUT pasHble NPOCTPaHCTBEHHbIE
yacToTbl. Kaxxgas yactota Ha oTAenbHOM nncte
atnaca. KoHTpacT oT HyneBoro cBepxy Hapac-
TaeT K eAVHNYHOMY BHU3Y pelueTkn. C nomoLLbio
Macku 1uccrieqoBarterb NpeabsiBrseT pa3Hbl KOH-
TpacT ANsi AaHHOW NPOCTPAHCTBEHHOW 4YacToTbl
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Ipadnk 4acTOTHO-KOHTPACTHOM XapaKTEpUCTUKHU, MPEACTABICHHBI Ha
puc. 3.4, TOCTpOEH Ha OCHOBAaHUM M3MEPEHUsI TTOPOTOBbIX 3HAUCHUI N3MEHEe-
HUsI KOHTpAcTa /I KaXI0i MPOCTPaHCTBEHHOI YacToThl. Terepb isl MpoBe-
JIEHUSI MOJ0OHBIX U3MEPEHU T BMECTO aTyiaca MoTpedyeTcsi MepEeHOCHO! Mepco-
HaJIbHbI/I KOMIIBIOTEP, AUCIUICH (HOYTOYK) U COOTBETCTBYIOIIEE MTPOrpaMMHOE
obecrnieueHue, paspadoraHHoe C. B. [IpoHuHBIM B J1aGopatopuu (hU3MOJIOTUU
3peHust Mucrtutyra usuonaoruu umenu U. I1. I1aBnosa.
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npOCTpaHCTBeHHaH Yyacrtota (uMKn/yrn. rpaa)

YBenuueHne npoCcTPaHCTBEHHOW YacToTbI

Puc. 3.4. YacToTHO-KOHTpacTHasi XxapakTepucTKa KOHKPETHOIO UCTMbITYeMOro (cpeaHue
3HaYeHMUs1 YyBCTBUTENbLHOCTM BbiLLe). Mo ocu abcumce — npocTpaHCTBEHHas YacToTa
(umkn / yrn. rpaa.). Mo ocu opanHaT KOHTPacTHasi YyBCTBUTENBHOCTb — BEMUYMHA,
obpaTHas koHTpacTy TecToBoro usobpaxeHusi, 1/K, rae K — koHTpacT. BHu3y nsobpa-
)KeHbl NPUMepPbl BO3pacTaHNs TECTOBbIX MPOCTPAHCTBEHHbIX YacToT. CnpaBa nsobpaxeH
NPVHUMMN U3MEHEHUS KOHTPAcTa A5l OQHOW MakcumarbHO BbICOKON MPOCTPaHCTBEHHOM
4YacToTbl. AHANOrMYHbIA NPUEM CHUKEHWSI KOHTpacTa Ans Novcka NoporoBoro 3Ha4eHus
MCMNOMNb30BaH ANS KaX4oW TECTOBON YacTOTbl

M3meputh COOCTBEHHYIO YaCTOTHO-KOHTPACTHYIO XapaKTEPUCTUKY (TIpaB-
Jla B YIIPOIIICHHOM BUJI€) MOXXHO OOpaTMBIIMUCH K puc. 3.5. JJaHHBIN PUCYHOK
MOCTPOEH TakKUM 00pa3oM, UYTO B HEM CJieBa HAMPaBO U3MEHSIETCSl TPOCTPaH-
CTBEHHas YacTOTa, a CHU3Y BBEpPX M3MeHsIeTCs1 KOHTpAacT. CiieBa — HU3KUE MPO-
CTPAHCTBEHHbIE YaCTOThI, ClIpaBa — BbiCOKME. KOHTpacT yMeHbIIAETCSI CHU3Y
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BBEPX OIMHAKOBO ISl BCEX MOJIOC B JAHHOM TeCTOBOM M300paxeHuu. OqHa-
KO y HabJIoaaresisi BOBHUKAIOT APYrue OLLyIIeHUsI: He BCe MOJIOCHI B PELIeTKe
[IEPEMEHHOI0 KOHTPACTa BUAHBI 10 CAMOrO KOHLA. MHBIMM CIIOBaMU, WCIIbI-
TYEMBI BUIMT, YTO y KaXKIOI TOJIOCHI €CTh CBOM IPeIebHBI KOHTPACT, TIPH
KOTOPOM OHa €Ille BUIHA.

Puc. 3.5. CvHycomaanbHas pelueTka ¢ nepeMeHHON NpoCTpaHCTBEHHON
4acToTOM M KOHTpacToM. Mo ocn abeumnce — NPOCTPaHCTBEHHas YacToTa
B uuknax / yrn. rpag. lNo ocn opanHaTt — koHTpacT

Ecmm cMoTpeTh Ha puc. 3.5 ¢ pacCTOSTHUS BBITSIHYTOI PYKHU, TO JIy4Ille BCETO
OyIyT BUIHEI ITOJIOCHI B PeIIeTKEe CPeAHE ITPOCTPAaHCTBEHHOI YaCTOThI; IT0JI0-
Chl, KaK KaXeTcsl, MpoJoJiKatoTes 1 Bbilie. [1pu 9ToM pacCTOSTHUM Xy>Ke BUTHBI
MOJIOCHI BBICOKOM M HU3KOM MPOCTPAHCTBEHHOM 4acTOThI. MBICIEHHO MOXHO
MPOBECTU KPUBYIO KOHTPACTHOI UyBCTBUTEIbHOCTU HA U300paXKEHUM peIleT-
KU, ¥ 3Ta KpuBasi OyJaeT HallOMUHATh rpacuk Ha puc. 3.4, KOTOPbIil TOCTPOECH
JIIPYTUM CIIOCOOOM, TO €CTh B pe3yJIbTaTe IOCIeI0BATEIbHOIO MPEIbsBICHUS
peLIeTOK pa3HOil MPOCTPAHCTBEHHOM YacTOThI MU pa3HOro KoHTpacta. OQHaKo
001N BUI KPUBOI1 COXPAaHUTCSI.

Oco0boe ynuBJIeHNE BBI3bIBACT CHIDKEHIE TyBCTBUTEILHOCTA B 00JIACTH HU3-
KHUX MPOCTPAHCTBEHHBIX YaCTOT. YTOOBI YIOCTOBEPUTCS B TOM, UTO BCE IOJIOCHI
B peIleTKe OTHOTO KOHTpacTa, HaJIO OTOMTU OT pHUC. 3.5 Ha pacCTOSHME OBYX
METpOB, M TOTJAA JIy4Ille BCETO CTaHYT BUIHBLI HE CPeIHUE IOJIOCHI, a KpaliHUe
sieBble. HaoGopoT, MprOIN3KUB PUCYHOK MaKCUMaIbHO OJM3KO K juiyy (15 cMm),
MOXHO YBUJIETh, KAK MAKCUMYM <«CITOJI3€T» BIPAaBO, U HU3KUE YACTOThI, XOPO-
1110 BUAMMBIE Ha yaJeHUU, OyIyT BUIHBI IJIOXO U AaKe coBceM Tuioxo. M3aMeHe-
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HUE yIaJIEHHOCTHU TIPUBEJIO K U3MEHEHUIO TTPOCTPAHCTBEHHOM YaCTOThI B LIMKJT /
YOI Tpaj., a YyBCTBUTEJbHOCTD JIYUIle BCErO MPOSIBISIETCSl B 00JaCTU CPEIHUX
MPOCTPAHCTBEHHBIX YAaCTOT. OTOABMHYBIIUCH OT PUCYHKA, Mbl CMECTWJIM 00JIaCTh
CPEeIHUX MPOCTPAHCTBEHHBIX YACTOT B LIMKJI / YIUI. Tpaf. BiaeBo. [IpuHLuMI 5T0it
MpocTeiiiiell reoOMeTpUIeCKo 3aBUCHUMOCTH U ObUT IIPeCTaB/IeH Ha puc. 3.4.

HecMoTpst Ha MHOXKECTBO pa3Inuuii B Criocodax U3MepeHusl, OOIIMIA BUI Yyac-
TOTHO-KOHTPACTHOM XapaKTepUCTUKU JOBOJIbHO TuUUYeH. KoHTpacTHas 4yB-
CTBUTEJIbHOCTb MUHMMaJIbHAa (paBHA HYJI0) MPU HYJEBOW MPOCTPAaHCTBEHHOM
YacTOTE U paBHA HYJIIO IPU BEPXHEU I'PaHUYHOI YaCcTOTE, TPUHUMAEMON YCIOBHO
60 1K / YIII. Tpaj.; B IEHCTBUTEIBHOCTH OOBIMHO OHA He TIpeBbIinaeT 30 1uKi /
yriL. rpaf. [IpakTuuecky n3MepuTh YyBCTBUTEIbHOCTh B 00JIACTU KpaitHe HU3KUX
U KpaitHe BICOKMX MTPOCTPAHCTBEHHBIX YACTOT 3aTPYTHUTEIHHO, TTO3TOMY Yallle
M3MEPSIIOT TOT INara30H, KOTOPbIA MpeAcTaBieH Ha puc. 3.4.

MakcumanbHasi 4yBCTBUTEIBHOCTh 3PUTEJIBHON CUCTEMBbI YeJioBeKa Haxo-
JIATCS B 00JIACTU CPEAHUX MTPOCTPAHCTBEHHBIX YACTOT OT 1 10 7 LIMKJT / YIJI. Tpaj.
MakcrMyM U3MEHSIETCST B 3aBUCUMOCTH OT CPEIHEl SIPKOCTU CTUMYJIa U anarn-
Tauuu ra3a. [IpenenbHblid BUAMMBINA AMANa30H MPOCTPAHCTBEHHBIX YACTOT 3a-
XBaTbIBaeT 00JIACTh HE HUXKE HYJIEBOW MPOCTPAHCTBEHHOM YacTOThI (KOTOPYIO
MPaKTUYECKU MPeIbsIBUTh HEBO3MOXHO) 10 CaMOI BHICOKOI pacyeTHOU Mpo-
CTPaHCTBEHHOM 4acTOThI B 60 LIMKII / YIJI. Tpaj (KOTOPYIO MPaKTUYECKH HEBO3-
MOXHO YBUIETh).

MopynsiuoHHas TiepeiaTouHast XapaKTeprucTruka ONMTUKY TJ1a3a 3aBUCUT OT
YPOBHSI SIPKOCTU. DTO BAUSIHUE JOCTATOYHO MPOCTO, U OTPEesIeTcs 1uame-
TPOM 3payka. YIpaBjieHue 3pauyKoM TaKOBO, YTO TIPU HU3KUX YPOBHSIX SIPKO-
CTH 3pavyoK pacIIMpeH U JOMUHUPYIOIIYIO POJib UTpatoT abeppaiimu. Ha oueHb
BBICOKUX YPOBHSIX, TIPU CUJIbHO CYXKEHHOM 3payuke MpeBaINpyeT Tucpakiims.
B cymepkax OCBEIIEHHOCTb CeTYaTKM YMEHBIIAETCs, aBTOMATUYECKU YBEJIM-
YMBAeTCsl IMaMeTp 3pauka. YBeJMUeHUe TuaMeTpa 3pauka oojee 2,5 MM mpu-
BOAMT K YMEHBIIEHNIO BEPXHEIl 'paHUYHOI YacTOTHI 3a cueT abeppaluii. DTo
OJIHA U3 MPUYUH CYyMEPEUYHOI OJU30PYKOCTU BCEX JIIOAEH JaXe ¢ SMMETPOIU-
yeckoii peppakumeii. [Ipy Muonuu 6e3 KOppeKIMK paclliipeHne 3pauyka pe3Ko
YXYIIIAET KaYeCTBO M300pakeHUs 3a cueT abeppaliuii, MoaToMy JIIOIU C MUO-
nuyecKoil pedpakiyeil B cyMmepkax BUIST OUYEHb TUI0XO0, €C/IU ISl KOPPEKIIUU
HapylIeHUI ONMTUKU HE UCIIOIb3YIOT COOTBETCTBYIOIIME JTMH3bl. MaKkcuMaib-
Hasl pa3pelarooniasi CocoOHOCTh (BepxHsisl rpaHWYHas yactora) B 30 uuki /
YIJ1. Tpaji. BO3MOXKHA, €CJIU SIPKOCTh N300paXkeHUs U, COOTBETCTBEHHO, YPOBEHb
OCBEIIIEHHOCTH CETYATKU JOCTATOYHO BEJIMKU, KOHTPACT CTUMYJIa MAaKCUMaJTb-
HBIi1, a abeppaluu Majibl. TaKyl BEpXHIOI TPaHUYHYIO YaCcTOTY OITHKA IJia3a
MOXET MmepeaaTh JUIb Py aruameTpe 3padka B 2,5 MM. [Ipu naHHOM auame-
Tpe obecrieyeH ONTUMAaIbHbIN OaaHC MEXJ1y YCIOBUSIMU, KOTOPbIC TTPUBOIST
K nudpakuuu Wik K abeppauuu n3odpaxeHus: Ha ceryatke. Hanpumep, yBe-
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JIMYeHWe TaMeTpa 3payka MIPUBOIUT K YMEHBIIEHUIO BepXHEW TpaHUIHOM Ya-
CTOTHI U K ycUJIeHUIo abeppaunii. [Ipy yMeHbIIEHUN uaMeTpa 3pauka MeHee
2,0 MM KauecTBO U300paskeHUs YXYAIIAETCS U3-3a TUMPPAKIIIN.

OT ypOBHSI SIPKOCTH 3aBUCHUT U YACTOTHO-KOHTPACTHAsI XapaKTePUCTHKA BCei
3pUTENLHOI cucTeMbl. Hano oTMETUTD, CyIIIeCTBEHHbIE U3MEHEH ST TIpeTepIieBa-
€T HEPBHbIH OTAeJI IIPY BO3AEHCTBUY CBETA PA3HOM SIpPKOCTU. MI3MeHeHUe SpKOCTU
M3MEHSIET yPOBEeHb afanTallMy rja3a. BepxHssi rpaHUYHAasi IPOCTPAHCTBEHHASI
4YacToTa M BCI KpHBasi KOHTPACTHOM YyBCTBUTEJIBLHOCTU BCEU 3PUTEIBHOI CU-
CTeMBI 3aBUCST OT YPOBHS amanraiuu. st u3BMepeHMsT 4aCTOTHO-KOHTPACTHBIX
XapaKTepUCTUK UMEET CMBICI MCITOJIb30BaTh alalTallMOHHbBIE YPOBHM He MEeHee
0,032 k1 / M KB. — Takoli ObIBa€T OCBEIIEHHOCTh O€JIol OyMaru B TIOJHOJIYHUE.
IMpy HU3KMX YPOBHSIX OCBEIEHHOCTH YeJOBEK BOCIIPUHUMAET TOJbKO HU3KUE
MPOCTPAHCTBEHHBIE YAaCTOThI, M OCTPOTa 3peHUsT Majia. COOTBETCTBEHHO, BEpPX-
HsIST TPAHWYHAST YaCTOTa Ha YaCTOTHO-KOHTPACTHOM XapaKTepPUCTUKE CIBUHYTA
B HM3KOYACTOTHYIO 001acTh. C yBeJIMUEHUEM OCBELIECHHOCTH OCTPOTA 3PEHUS 1
BEPXHSISI FPaHMYHAS YaCTOTA PACTYT. DTH 3(h(PEKThI CBSI3aHbI C EPECTPOMKOI pe-
LIETITUBHBIX MMOJIell HEMPOHOB TAaHIJIMO3HBIX KJIETOK CeTYaTKU. AfanTtaius rjiasa
03BOJISIET pabOTaTh MPAKTUYECKU B IUANa30He ABEHAATH JorapubMUIecKux
€IMHMIL IPKOCTU NCTOYHUKA CBETa.

Ananranusi oCyIIecTBIsIeTCSI Ha YpOBHE TNEPBUYHBIX 3BEHBEB 3PUTEIBHOM
cuctembl [bei3oB, Ky3snenosa, 1979; Rushton, 1972]. Co3znana paboratoiiast
MOJIeTb TJI00aJIbHOM OTHOCUTENIBHO MEUIEHHOM amamnTaldd 10 OOJbIIOMY
VYaCTKY TOJIST 3peHUST, UMUTHPYIOIIAs CUCTEMY «PeIeNITOPbl — OUIOJISAPBI —
TOPU3OHTAIbHBIE KJIIETKH), a JUISl IOKATbHBIX OBICTPBIX U3MEHEHMI SIPKOCTH —
«pelernToOpbl — OUIIOJSIPbl — aMaKpUHOBBIE KJIeTKW» [ KpacuibHukos, 1997].

B o6macTi BBICOKMX M HU3KUX MPOCTPAHCTBEHHBIX YaCTOT, B TTIOPOTOBBIX
YCIIOBUSIX, YYBCTBUTEILHOCTh YeJIOBEKA CHIKEHA. B 061acTH BBICOKUX TTPO-
CTPaHCTBEHHBIX YaCTOT YYBCTBUTEIBHOCTb JTUMUTUPYETCS OMTUKON Tjaza u
IIYMOM IUCKPETU3AIMU, B 00JACTH HU3KUX — TOPMOXEHUEM B PELIETITUBHBIX
MOJSIX U YPOBHEM BHYTPEHHero Iiiyma, 3¢h@eKTruBHas BeIMYMHAa KOTOPOTO
BO3pacTaeT C yMEHbIIEHUEM MPOCTPAHCTBEHHON 4acToThl [KpacuiabHUKOB,
IIenernun, 1996 a; 1996 6].

KoHTpacTHas 4yBCTBUTEILHOCTD B HOPME 3aBUCHUT OT psina (paKToOpoB, TAKHUX
Kak pedpakius, nudpakius 1 abeppaliiu r1as3a, IpKoCTb, OPUEHTAIUS 1 pa3-
Mep TECTOBBIX PEIETOK, M, HAKOHEII, TTOJIOXKEeHNE TECTOBBIX PEIIETOK B TIOJIe
3peHUs] — UX DKCLEHTPUCUTET OT Touku ¢hukcamu B3opa [Campbell, 1980;
Campbell, Green, 1965; Campbell, Gubisch, 1966; Campbell, Kulikowski, 1966;
Campbell, Robson, 1968; Virsu, Rovamo, 1979].

Ha puc. 3.6 cieBa n300paxeHo ceMeNCTBO MTPOCTPAHCTBEHHO-YACTOTHBIX Xa-
PAKTEePUCTUK B 3aBUCUMOCTH OT MOJIOXEHUsI TecTa B ToJie 3peHust. Lludbpbl y kpu-
BbIX — 9KCLIEHTPUCUTET, YIAIEHHOCTb OT TOUKHU (hUKCAIIMU B30pa B YIJI. Ipafl.
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Pwuc. 3.6. HacToTHO-KOHTpacTHas xapakTepucTika pa3nuyHbIX y4acTKOB
ceTyaTku (B 3aBMCMMOCTM OT IKCLEHTpUCUTETa B None 3peHuns HabnoaaTtens)

CMelieHnue 4YyBCTBUTEIBHOCTH B 00JIACTh HU3KMX YacTOT C 3KCUEHTPU-
CUTETOM [JII BepXHEM I'paHMYHOM YacCTOThI (BBIOMpaeMOM IIPOM3BOJILHO Ha
OCHOBAHUU 33JJaHHOTO KPUTEPUsI) U It TMKOBOI (MaKCUMaIbHOW Ha KPUBOU
KOHTPACTHOW YyBCTBUTEJIBHOCTU) TPOCTPAHCTBEHHON YacTOThI Tpaduiecku
MPECTaBIeHO Ha puc. 3.6 crpaBa. DTO CMeIIeHNe OOYCIOBICHO TE€M, YTO B
LIEHTPE TOJIs1 3pEHUSI TIPEACTABICHBI MPEUMYIIIECTBEHHO MEJIKHE PeleNTUBHbIE
noJjisi, a Ha nepudepru — Bce OoJiee KpyIHbIe. MeKue pelienTUBHBIC OIS
nepenaloT BbICOKME MPOCTPAHCTBEHHBIE YAaCTOThI, a KpyMHble — HU3KUE. [le-
MOHCTpalus nepenayu MHGOpPMalMKM B TOJIOBHOM MO3T PeLIENTUBHBIMU TOJISI-
MM TaHIJIMO3HBIX KJIETOK Pa3HbIX yYaCTKOB CETYATKU (B 3aBUCUMOCTHU OT DKC-
LIEHTpYCUTETA) MTpeacTaBieHa Ha puc. 3.7.

Ha puc. 3.7 npencraBiieHO CMOAEIMPOBAHHOE MeTodaMU LIM(MPOBOIi 0Opa-
OOTKM M300paXkeHU i OMKMCcaHue JTUIa, KOTOPOe MepeaaeTcsi OT CETYaTKU B MO3T
pu ycaoBuu huKcauy B3opa. HeTpyaHo yBuIeTh, 4To n300pakeHrue pa3MbITO
C yIaJeHUeM OT TOUKU (PUKCAIMu, B COOTBETCTBUHU C 3aKOHOMEPHOCTBIO, U30-
OpaxkeHHOI Ha puc 3.6. UTOOBI OJYINTH AaHAJTOTUIHBIN MW OJTM3KMI 3 deKT
MPU PaCCMOTPEHUU TIPABOTO PUCYHKA, €r0 HEOOXOIMMO YBEJTUYUTD TTPUOIN3U-
TesbHO A0 30 yri. rpaa. u GUKCUpoBaTh B30p Ha 3payke MPaBoro rjiasa rnop-
TpeTa AeBylKu. [1pu 3ToM pa3mbiTie, Mogo0HOe TpeacTaBeHHOMY Ha puc. 3.7
cjieBa, HaOIoIATe b OILYIIATh HE OY/IET — OH OILYTUT HEYETKOCTb BOCTIPUSTUS
nepudepunt (3TO MPOUCXOIUT €XKECEKYHIHO U B MOBCEIHEBHOM XuU3HU). OT-
CYTCTBHUE Pa3MbITOCTU U300paKeHU Ha neprdepun 00yCIOBIEHO TEM, YTO Ha
nepudepun Mossi 3peHusT HET DJEMEHTOB, BBIACJSIONIMX BHICOKHE TTPOCTPaH-
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Puc. 3.7. CneBa — UcxofHoe u3obpaxeHue nuua; crnpasa — MoaenmpoBaHue MeTogamu
LumncpoBoi 06paboTkM N306paKEHUIA ONCaHKS LA, KOTOPOe NepeaaeTcs OT ceTyaTku
B MO3r. PesynbstaT MoaenMpoBaHus yYUTbIBAET pa3MblTUE UCXOAHOMO M306paxeHus
MeToAOM LidpoBoii 06paboTkn n306paxkeHnid Npy ycrnoBmumn rKcaLmm UCnbITyeMbIM
CBOET0 B30pa Ha MpaBoM 3payke NopTpeTa AeByLUKU

CTBEHHbIE YACTOThI, & 3aMETUTb PA3MbITHE N300paXKEeHUST MOXKHO TOJIKO MTPU UX
Haanuuu. Pa3MbITOCTD JIerkKo 3aMeTHA MpU U3MEeHeHUU (hOKYCUPOBKU U yXya-
IIEHUM U300paxkeHus1 Ha ceTyaTKe B obnactu ¢oBea, IIe eCThb 2JEMEHThI, Bbl-
NeJISIIoNIMe KaK BBICOKKE, TaK M HU3KHE TPOCTPAHCTBEHHbIE 4YacTOThI. YesloBeK
BCerja 3amMevaeT pa3HHUIly B aKTUBALIUM 3JI€MEHTOB, BBIAEISIONIMX BHICOKHUE U
HU3KHE YacTOThI B (poBea, HaIlpuMep, Ipu OJU30PYKOCTU 03 KOPPEKIIMU UIn
€CJIM SMMETPOTT CMOTPUT Ha MUD Yepe3 TUTIOCOBBIE CTEKJIa. 3aBUCMMOCTb KOH-
TPacCTHOM YYBCTBUTEJILHOCTH OT pedpaKIiny ITI0Ka3aHa Ha puc. 3.8.

Kpupass Monmy/asiuMOHHOI TMepenaToyHoON XapakTepUCTUKU ONTUKU [Jia3a
MMEET Pe3Koe CHUXXEHNE B MPaBOil BHICOKOUYACTOTHOI BETBU M B 00JIACTU BbI-
COKMX ITPOCTPAHCTBEHHBIX YaCTOT. YXY/IIEHNE TiepeJayy ONTUKOM TJ1a3a BbICO-
KHX MPOCTPAHCTBEHHBIX YACTOT HAUMHAETCS ¢ 4 LUK / YIJ1. Tpajl., U UeM BbIlle
4yacToTa, TeM nepenava xyxe. [1o pacuetram, MakCMMaabHO BbICOKAsI TPOCTPaH-
CTBEHHas 4acToTa, epeaaBaeMasi ONTUKOI HOPMaIbHOTO, TO €CTh SMMETPOIH-
YECKOTo (MMEIONIero MpaBuibHYIO (hOKYCUPOBKY M300pakeHHUsI Ha ceTyaTke),
rja3a JeJioBeKa B Mpejelie COCTABUT OKOJIOo 60 LIMKII / YIJI. rpan.; 60jee BbICO-
KHe YacTOThI OITHKA TJia3a TepeaaTb He MOXET. DTa 0COOEHHOCTb TPUBOIUT
K TOMY, YTO HE€ BCE JeTaIM 00bEKTa MOTYT ObITh OTPaXkKeHbI B €TI0 N300paXkeHUN
Ha ceTyaTke. CaMylo BBICOKYIO YaCTOTY, KOTOPYIO ellle¢ BUIUT YeJIOBEK, Ha3bl-
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Puc. 3.8. YacToTHO-KOHTpacTHas xapaKkTepucTika B 3aBUCMMOCTH OT pedppakumu rnasa
Habnogatens (BepXHWUI NneBbIii PUCYHOK); ocb abcumce n3obpaxeHa B NMMHENHOM Mac-
wrtabe, NO3TOMY MpaBas BbICOKOYACTOTHAas YaCTb KPUBOWM pacTsHyTa AN 4EMOHCTpaLun
BaXKHOCTM 3TOro OTAENa Npu onpeaeneHun oCcTpoThl 3pEHUSI Kak BEPXHEW rPaHUYHON
YacToTbl. Pa3Hble kpvBble NMONyyYeHbl MPYU pasnnM4Holn cTeneHn AedoKycupoBky. BepxHuii
npaBblii PUCYHOK — 3aBUCUMOCTb MaKCUMyMa KOHTPaCTHOW YyBCTBUTENbHOCTM OT Je-
POKYCHPOBKU AN PELLETKM C MPOCTpaHCTBEHHOM YyacToTorn 15 umkn / yrn. rpaa. HuxHui
PVCYHOK — 3aBUCUMOCTb BEPXHEN FPAHNYHOW YacTOTbl OT (POKYCUPOBKM B ONOMNTPUSIX
[Campbell, Green, 1965; WenenuH n gp., 1985]
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BalOT BepXHeW rpaHW4YHOI yactoToit. OOpaTHas eii BeJIMYMHa, TO €CTh Mepu-
OJ1 pelIeTKH, COOTBETCTBYET BEJMUYMHE OCTPOTHI 3peHus. OHa 3aBUCUT OT Ta-
KHX CTPYKTYPHBIX OCOOEHHOCTEI ONTUKMU IJ1a3a, Kak (DOKYCHOE pacCTOSTHUE U
nurameTp 3padka. Ha ciekTpaibHOM s3bIKe ONTHKA [1a3a MPEeACTABISIET COOOM
(uabTp HU3KKX YacTOT. B peasbHOI 3pUTEIbHON CUCTEME SMMETPOITUYECKOTO
riasa 6e3 MCKaXeHUI MepelaloTcsl YacTOThl 3HAYMTEIbHO MeHbIe 60 LUK /
YIUL. Tpaj. — Bcero iniib A0 30 muki / yoi. rpaa. COOTBETCTBEHHO, TTEPUO STUX
pelieTok coctanisieT 1 u 2 yri. MuH. JlaHHOE orpaHUYeHUe IIPU MaJIOM 3pavuke
00yCI0BIEHO AU(PaKIIUE.

Mexny ocTpOTOil 3peHMsI U KOHTPACTHOW YYBCTBUTEJIBHOCTHIO WMEETCS
BIIOJIHE OIpeieJIieHHast 3aBUCUMOCTh, CM. puc. 3.9.
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Puc. 3.9. BepxHsia rpaHu4Has NpoCTpaHCTBEHHAs YacToTa B UMKNax Ha yri. rpag.
(ocb opanHaT) 1 OCTPOTLI 3PEHUS B OTHOCUTENbHbBIX AECATUYHBIX eanHuLax (ocb abcumc)

Ha puc. 3.9 Mbl BUIUM MOYTU JIMHEHHYIO 3aBUCUMOCTL OCTPOTBI 3pEHUSI,
M3MEPEHHOI 1o OYKBEHHBIM ONTOTUNAM 10 1,0, YTO COOTBETCTBYET BEpXHEil
rpaHnyHoii yactote B 30 ki / yri. rpan. MMeHHO 3Ta IpoCTpaHCTBEHHAST Ya-
CTOTa XOPOILIO MepeJaeTcss ONTUKON I1a3a U COOTBETCTBYET XapaKTepUCTUKAM
PELENTUBHBIX MOJIEM.

OtkjioHeHUe pedpakiiuy T1a3a OT SMMETPOINUYECKON MPUBOIUT K M3Me-
HEHUIO BUAA MOIYJISILIMOHHOW mepenaTouyHoil ¢byHKuuu. OOBIYHO yXy/lla-
eTcsl repefadya BbICOKMX TMPOCTPAHCTBEHHBIX YAaCTOT BCJICACTBUE YXYIIICHUS
okycupoBKM M300paxkeHUsT Ha ceTyaTke. Hampumep, yeM cuibHee MUOIU-
yeckasi pedpakiys rjiaza UCMbITYEMOro, TeM CUJIbHEE BJIEBO, B 00JIaCTh HU3-
KUX MPOCTPAHCTBEHHBIX YaCTOT, CABUTAETCSl MIpaBasi BETBb KPUBOIl YACTOTHO-
KOHTPACTHOM XapaKTepucTuku (cm. puc. 1.4, 3.7, 3.10).

ITpu MOHOKYJISIDHBIX U3MEPEHUSIX KOHTPACTHOU YYBCTBUTEJIBHOCTU OTBE-
ThI JIEBOTO U MPABOTO IJ1a3a Y JIIOJIeld ¢ HOPMaJIbHbIM OMHOKYJIIPHBIM 3PEHU-
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Puc. 3.10. PasHble NpOCTPaHCTBEHHO-YaCTOTHbIE XapakTePUCTUKN, AEMOHCTPUpYyoLLmMe
pasnuyHble MNofoCkl BUAUMbIX NMPOCTPAHCTBEHHbIX YACTOT (onpeaensieMble pasnMumsamm
B BEPXHel rpaHNYHON YacToTe ABYX MUCMbITyeMblX). Ha rpadmkax BuavmMasi
nonoca NPoCTPaHCTBEHHbIX YAaCTOT OrpaHNyYeHa KpUBOW

€M MPaKTUYECKU UACHTUYHBL. [Ipy HAIMYUKU pa3auduii ONTUKHU J1a3 U060 mpu
MaToJOTUM B CETYATKE WJIM MPOBOASILIUX MYTSIX MOXHO OOHAPYXUTh OTJIUYUS
B OTBeTax (KOTOpbIE TeM OOoJIbllle, YeM OOoJblle CTeNeHb MopaxeHus: 00JbHO-
ro riaza). [Ipyn OMHOKYISPHBIX U3MEPEHUSIX KOHTPACTHAsI YYBCTBUTEIBHOCTD
BBIIIIE, IO JAHHBIM pa3HBIX aBTOPOB He Oojiee yeM B 1,3—1,6 pasa mo cpaBHe-
HUIO ¢ MOHOKYJISIpHBIM HabmoneHuem [MypasbeBa u ap., 2010; Imesep, Llyk-
KepMmaH, 1961; Campbell, 1968; 1974; 1980].

B 3akimoyeHue OTMETMM, YTO, HECMOTPSI Ha PsI CYIIECTBEHHBIX OrpaHMU-
YEHUH, TTPOCTPAHCTBEHHO-YACTOTHBIN aHAJIM3 B HACTOSIIIEE BpeMsl SIBJISIETCS
€IMHCTBEHHBIM MHCTPYMEHTOM JUISI OLIEHKY (hyHKIIMOHAIBHBIX BO3MOXHOCTE I
MPOCTPAaHCTBEHHOTO 3peHus yesoBeka. [IpakTnueckoe mpuMeHEeHWEe CBOIUTCS
K U3MEPEeHUI0 KOHTPACTHOI YYBCTBUTEIBHOCTH YeJOBEKA K CUHYCOUIAIbHBIM
pelieTkam pa3TunIHON MPOCTPAaHCTBEHHOM YaCTOTHI M K TOCTPOSHUIO YaCTOTHO-
KOHTPACTHBIX XapaKTepUCTUK 3PUTENbHON cUCTeMbl. YaCTOTHO-KOHTpacTHast
XapaKTePUCTUKA OTPaKaeT BUAMMBbIN YeJOBEKOM B IMOPOTOBBIX YCJIOBUSX Ha-
OJIIOeHUST TTPOCTPAHCTBEHHO-YaCTOTHBIN quarna3oH. Pa3nnuHble 3B€HbsI 3pH-
TEJILHOTO aHaIM3aTopa — ONTHKA IJ1a3a M HepBHAs YacTh pa3INnIHbIM 00pa3oM
OrpaHWYMBAIOT BUIMMBIN MPOCTPAHCTBEHHO-YACTOTHBINM MUAIMa30H. YXyIIIe-
HUE COCTOSTHUST OTITUKY TJ1a3a MIPUBOIUT K CHYDKEHUIO YYBCTBUTEILHOCTH B 00-
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JIACTU BBICOKUX MPOCTPAHCTBEHHBIX YACTOT. YXyAUIEHUE COCTOSIHUSI HEPBHOTO
oTIesa 3pUTeJIbHOTO aHAJIM3aTopa MPUBOIUT K CHUKEHUIO YYBCTBUTEILHOCTH
B JIIOOOM yyacTKe BUIMMOTO TMara3oHa B 00J1aCT HU3KUX, CPETHUX U BBICOKMX
MPOCTPAHCTBEHHBIX YacTOT. CHUKEHME B 00JIACTU HU3KUX MTPOCTPAHCTBEHHBIX
YACTOT UMeEET OOJIbIIYI0O TMAarHOCTUYECKYIO 1LIEHHOCTb, TaK KaK OTpaxkaeT Ha-
pYlLIeHHUs B HEPBHOI CUCTeMe, KOTOPbIe HeJIb3s1 OOHAPYXXUTb TPAAUIIMOHHBIMU
METOJaMU1 U3MEPEHUST OCTPOTHI 3peHust. OMHAKO OCHOBHBIM KIMHUYECKUM Me-
TOIIOM OLIEHKM (PYHKIIMOHATBLHOTO COCTOSTHUS IJ1a3a, eAMHCTBEHHBIM METOIOM
1o100pa OYKOB, METOJIOM, OTIPENEISIONIMM BEPXHIO TPAHUYHYIO TIPOCTPaH-
CTBEHHYIO YacTOTY, OINPEIEIISIONIYIO TTOJIOCY TPOITYCKAaeMBbIX TTPOCTPAHCTBEH-
HBIX YaCTOT, SIBJISIETCSI METOJT OLICHKHU OCTPOTHI 3PSHUSI.
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BHYTPEHHMUM IIIYM
3PUTEABHOM CUCTEMBI

4.1. TIOMEXA M BHYTPEHHMM IIIYM
CUCTEMbBI KAK ®AKTOP OTPAHMUYEHMSI
BOCITPMHATUA

Baxneimmmu dhakTopamMu, OrpaHUUYMBAIOIIMMU TOYHOCTb paclio3HaBaHUS
U YyBCTBUTEIBHOCTb OOHAPYKEHUSI CUTHAJIA B TTOPOTOBBIX YCIOBUSIX, SBIISIIOTCS
BHEIIIHSS ITOMeXa M BHYTPEHHUI IIIyM 3pUTEIbHOI CUCTEeMbl. BHeIIHMI 1ITym
Kak (hakTop, orpaHUIMBAIONINI BOCIIPUSATHE, 3a9acTyl0 OUEBUICH: CHETOMma,
JOXIb, TYMaH, IbIM, JINCTBA MMafaiomias u JUcTBa-(QOH, TpaBa Kak (poH, camast
pa3HOOOpa3Hasi UICKYCCTBEHHAsl MaCKMPOBKa, (DOTOHHBIN 1yM. BHelIHss 1o-
MeXa MOXET TepeKpbIBaTh HaOI0AaeMbIii OOBEKT, a MOXET JIUIIb €r0 OKpPY-
KaTb. Pacrio3HaBaHMe B 3TOM cllydae CBOAUTCS K BblIEICHUIO (hUTyphl U3 hoHAa.
BHelHsIst moMexa MOXeT ObITh alIMTUBHAS U MYJIBTUTLIMKAaTUBHAs [Kpacuib-
HUKOB, 1958; 1986; 2011]. B mpolecce 3BOMOLUN YyBCTBUTETLHOCTh U TTIOME-
XOYCTOMYMBOCTb CUCTEMbI OTpeesiiach yeaoBusiMu obutanusi [Pupcos, To-
BapaoBckuii, 1990; 2000; Tuobwios, 2013; Bacunbses, Tubuios, 2018; Barlow,
1978; 1980; 1999].

YTOOBI yAYYIIUTH OTHOIIEHUE CUTHAJ /IIIyM, PeleNTUBHBIE TTOJIS I HOY-
HOTO 3peHMNs (IAJIOUYKOBBIE) UMEIOT OOJIbIINe pa3Mephl. B 00bIIMX pelienTrB-
HBIX TOJISIX JIerde OCYIIEeCTBUTh HAKOTUIGHUE CUTHAJIa, XOTs TIPU 3TOM TPOUC-
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XOIUT MOTepsl paspeiaoiiein criocooHoctu [[nesep, Llykkepman, 1961; 1986;
2011]. ITomuMo BHENTHEH TTOMEXU, KOTOPAsi 3aBUCUT OT YCJIOBUI HAOIIOACHUS
U OIpe/ielisieT OTHOLIEHUE CUTHAJ / 1IIyM BXOJHOTO M300paXkeHUsl, MCKaXaTb
BXOJIHOM CHUTHAJI MOXET el1lle M BHYTPEHHUIA yM. BHyTpeHHMI1 1IyMm — 3TO co-
OuparebHOE MOHSTUE, TAK KaK UMEIOTCS Pa3IMuHble €ro UCTOYHUKH, Ha pa3-
HBIX YPOBHSIX 3pUTEJLHOI CUCTEMBI. Y3Ke Ha ITePBOM KacKajie, Ha ypoBHe (hoTo-
PEeLIENITOPOB 3TO MOXET ObITH M MEMOPAHHBI 1IIyM, U IITyM AUCKpeTu3anuu. Ha
MOCIEAYIONIMX dTaraxX BHYTPEHHU 1IyM CBSI3aH B TIEPBYIO OUepeIb C CaMOIIPO-
M3BOJIbHBIM BHIOPOCOM MEIMATOPOB, M OH MIPUCYTCTBYET BO BCEX 3BEHBSIX 3pH-
TebHOM cucTeMbl. Ero BemWunMHa pasziuyHa B pa3Hble BO3PACTHBIE TIEPHOIBI
JKU3HU YeIoBeKa. Y neTeil ypoBeHb BHYTPEHHETO IIIyMa BHIIIIe W TTOTJIONIEHHE
(oTOHOB Xyke, YeM y B3pOCIIbIX, B CTO pa3. M3mMeHsieTcst OH 1 OT yHKIIMOHAIb-
HOTO COCTOSTHUSI, BO3pAacTaeT MPHU MaTOJOTUH.

[MoHATUSI BHYTPEHHETO IIIyMa U €ro BeJIMUMHBI BOILJIM B OCHOBHOM TICHXO-
usnueckuii 3akoH. OH BBeneH DexHepoM B 3HaMeHaTe b ypaBHeHUs1 byrepa—
Bebepa Kak cOOCTBEHHBIN «CBET» CETYaTKU. be3 nmpeacTaBieHns 0 BHyTPEHHEM
1IyMe TTPUHLIMITBI BOCTIPUSTHSI TIOHSITh HEBO3MOXHO. [Tpupoaa naHHOTO siBe-
HUSI — B «TETJIOBOM IlIyMe», CAMOIMPOU3BOJIbLHOM PA3JOXKEHUN 3PUTEIBLHOTO
MUTMEHTA B pelienTopax. B pesyabsraTe XOpouio U3y4yeHHO! 1enu OuoxumMude-
ckux npoueccoB [[ToBapmosckuii, 2007; OctpoBckuii, 2007], BO BHEIIIHEM Cer-
MeHTe (poTopelenTopa MorIoleHHbIM KBAHT CBETa BBI3BIBAET JIEKTPUIESCKUIA
OTKJTUK, SBIISIIONIMICS HAYaJlOM 3pUTEJIbHOTO OTBETAa Ha BHELTHMI pa3iapaxu-
Tesb. OIyIIeHre cBeTa BO3HUKAET TIPU JTI0O0M BUJIE pa3apakeHUs IIepBUYHOMN
3pUTeJIbHOM cucteMbl. JItoOble cOOM B AESTETLHOCTU 3PUTEIBbHON CUCTEMBI,
B COOTBETCTBMU C 3aKOHOM Miojuiepa o crieuuduyeckoil 3HEepruu OpraHoB
YYBCTB, TIPUBOJISIT K 3pUTEILHOMY OLIYIIEHUIO. B pe3ynbrare caMonpon3Bob-
HOTO pacraja 3pUTeJbHBIX MUIMEHTOB, HAllpUMep, B pe3yJibTaTe TEeIlJIOBOrO
JNIBUXKEHUSI MOJIEKYJI, MOXET BO3pacTaTh BHYTpeHHMI 1yM. CaMONpou3BOJIb-
HbBII1 BBIOPOC MeauaTopa B CUHANTUYECKUX IIEJISIX BbI3bIBAET CMHANTUYECKUI
1IyM. DTU BIOPOCHI U3MEHSIIOT CIyYailHbIM 00pa3oM MPOHUIIAEMOCTh CUHATM -
TUYECKON MEMOPaHbI, YTO MPUBOAMUT K CAMOIIPOU3BOIBHBIM pa3psiiaM KJIEeTOK.
BennunHa BHYTpEHHETO IllyMa BO3pacTaeT MpH LIeJOM psiie 3a00eBaHuid, Mo-
5TOMY €ro M3MepeHHe MUMeeT OOJIbIIoe MpakKTuuecKoe 3HaueHue. M3aMmepeHust
BHYTpPEHHero IityMa, 1o nipeuioxenuto H. H. KpacuibHrKoBa, OCyIecTBIsIIOT
KOCBEHHO KaK 3KBMBaJIeHTHOTO. [IpuMep pesyibsraTa M3MepeHMil 9acTOTHO-
KOHTPACTHBIX XapaKTEPUCTUK B YCIOBUSIX TIOMEXHU JaH Ha puc. 4.1.

DTU SIBJIEHUSI MOXHO HE TOJIbKO M3MEPUTh, HO M Tpomojaearposatb. Ha
BXOJI 3pUTEJIbHON CUCTEMBbI TTOJIa€TCsS CUTHAI — PEIIeTKU pa3HOi MpocTpaH-
CTBEHHOI YaCTOThI, U3MEPSIETCSI KOHTPACTHAsI YyBCTBUTEIbHOCTh. K BXOmHOMY
CHUTHaJly, pelleTke, g1o0aBisgeTcs: moMexa. MeHssl 3HaueHWe CpeHEKBaapaT-
YECKOTO OTKJIOHEHUS MJIU KOHTpacTa MUKceeid, 00pa3ytolimx moMexy, MOXXHO
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YacTOTHO-KOHTPACTHbIE XapaKTepUCTUKU
npy pa3HOM KOHpacTe NoMexu
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Puc. 4.1. YacToTHO-KOHTpacTHas XxapakTepucTuka y 340poBoro Habntogarens
npu pasnnyHoOM ypoBHe (CpeaHeKBaapaTUHECKOM OTKITOHEHWM) KOHTpPAcTa BHELUHEWN
nomexu (cnpaea — NpUMep pPeLLeTKN OQHON NPOCTPAHCTBEHHOW YaCcTOTbl
1 KOHTpacTa, HO C Pa3HbIM KOHTPACTOM MOMEXM)

M3MEPUTH YPOBEHD BHYTPEHHETO LIyMa KaK 9KBUBaIEHTHOTo. OOBIYHO IIpUMeE-
HSIOT IIMPOKOIOJIOCHYIO IIOMEXY — BHEIIHUM KBa3uOeJblii afIuTUBHBINA IITyM
[KpacunbHukos, 1958; 1986; Kpacunbuukos, lenenun, 1996 a; 1996 6; Ille-
JIETIVH U 11p., 1999; Bonmapko u ap., 1999].

VKaxkeM, 4TO TIOMUMO BEJIMYMHBI BHYTPEHHETO ILIyMa, Mbl OOpaTH/IM BHU-
MaHUE Ha €ro IpPOCTPAHCTBEHHO-YACTOTHBIE XaPaKTEPUCTUKU. Beab OOBIYHO
MPEATIONATAETCS, YTO MTPOCTPAHCTBEHHO-YACTOTHBINA CIIEKTP BHYTPEHHETO IIyMa
Oesblii. s M3ydeHns MEXaHM3MOB IIPOCTPAHCTBEHHOTIO 3PEHUS PEILAOIIMU
SIBJISTIOTCS IPOCTPAHCTBEHHbIE XapaKTEPUCTUKKY BHYTPEHHETO LIyMa. Pe3yisrarsl
MPOBEAEHHBIX HAMU MCCJIEI0BAHUI TTO3BOJIMIM YCTAHOBUTD BAKHEUIIIMIA DK CITE-
PUMEHTAIbHBIA (PaKT — OKpACKy BHYTPEHHETO LIyMa B3POCJIOro YeaoBeKa U TO,
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YTO Y HOBOPOXKIEHHBIX OH ITPAKTUUECKU OeJTbli. BHyTpeHHMI 1ITyM MMeeT MoabeM
B 00J1aCTM HU3KHMX U BBICOKMX ITPOCTPAHCTBEHHBIX YACTOT. DTU MOIBEMbI UMEIOT
pasnyto rpupoy. KoHTpacTHBII BHYTPEHHMIA IIIyM B HU3KO- 1 CPETHEYaCTOTHOM
00J1aCTU TIPOCTPAHCTBEHHBIX YaCTOT OMpEICIIIeTCs XapaKTepUCTUKaMU CBSI3eit
TOPU3OHTAIbHBIX KJIETOK CETYAaTKU. B MpocTpaHCTBEHHO-BBICOKOYACTOTHOM 00-
JIAaCTU 3HAYEHWE BHYTPEHHETO LIyMa — 3TO MPaKTUYECKU LIYM TUCKPETU3aLUU
M300paKeHUsI, OCYIIECTBISIEMbIII MO3auKOI (DOTOPELICIITOPOB.

BenuyuHa BHYTpeHHEro 1nyMa MakCMMAaJIbHO CHUXKEHA B 00JJaCTU CPEeIHUX
MPOCTPAHCTBEHHBIX YACTOT. MaKCUMyM BEJIMUMHBI BHYTPEHHETO 1lIyMa B3pOc-
JIOTO YeJI0BeKa HaXOUTCS B 00IACTH HU3KUX MTPOCTPAHCTBEHHBIX YACTOT, 4 MU-
HUMYM — B o0siactu cpenqHux. Ha ocHoBaHMM 3TO¥ yCTAaHOBJIIEHHOW HAMM 3a-
KOHOMEPHOCTHU MBI CIIEJIaJIN TIPEATNOJIOXKEHNE, UTO CIIeKTP BHYTPEHHErO 11ymMa
orpesiesisieT BUI MPOCTPAHCTBEHHO-YACTOTHOM XapaKTEPUCTUKU 3PUTEbHOM
cuctemsl (puc. 4.2). A UMEHHO OH OIpEICIISIET CIa YyBCTBUTEIBHOCTU B 00-
JIACTU HU3KUX MPOCTPAHCTBEHHBIX YaCTOT TaM, IJle¢ BHYTPEHHMI IIIyM BEJIUK,
U TOIBEM B O0JIACTM CPEIHMX YacTOT, TaM, IJie BIMSIHME BHYTPEHHEro Iiyma
YMEHbIIaeT paboTa peUEeNTUBHBIX MMOJEH TaHMIMO3HBIX KJIETOK CETYATKU W
HEUPOHOB 3pUTENbHOI KOpbI. TpaluIIMOHHBIE MOMBITKY OOBSICHUTD 3TOT CIa
TOJIbKO TOPMO3HOI mepudepueil pelieNTUBHLIX MoJel Mpu KOJUYeCTBEHHOMU
MPOBEPKE HE YBEHYAIUCH YCIIEXOM.
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Puc. 4.2. [pocTpaHCTBEHHO-4YaCTOTHBIN CNEKTP BHYTPEHHETO LyMa
3putenbHon cuctemsl [Krasilnikov et al., 2000; Shelepin et al., 2000]
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[TokazaHo, 4TO ypoBeHb BHYTPEHHETO IITyMa — Mepa COCTOSIHUS 3pUTETbHOTO
aHanm3aTtopa. MCTOUHMKY BHYTPEHHETO 1IyMa pa3InyHbl B pa3HbIX 3BeHbsIX. [11st
MX UCCIIeIOBaHUS TPEOYIOTCS pa3iMYHbIe METOMbl. YCTAHOBJIEH TOBBIILIEHHBII
YPOBEHb BHYTPEHHETO IIIyMa Y OOJIbHBIX C TTOPAKEHUSIMU 3PUTEJIBHOM CUCTEMBI.

BepHemcsi K TPOCTPaHCTBEHHOMN NMCKPETU3alMKU BOCIIPUHUMAEMbIX H30-
OpaxkeHuii Ha ypoBHE (hOTOPELIENTOPOB KaK MCTOUHUKY 1yMa. DyHKIMS pas-
MBITHST MIEAIbHBIM CIIOCOOOM TMOIOTHaHa K pa3MepaM PelenTOpOB U pa3Mepy
pelenTUBHOTO Tosisd. JIJIsl yMEeHbIIeHUs IIyMa AUCKPETU3allMu U300paxkeHue
B HOpME TPU SMMETPOTIMU CJIETKa Pa3MbITO OTHOCUTEJILHO pa3MepOB pelier-
TUBHBIX Tojieit. [Toka3aHo, 4TO CHMKEHWE BEJIMYMHBI IIyMa TUCKPeTU3alluu
obecreynBaeTcsl Kak ONTUYECKON (DYHKIIMEN paccesiHMs, TaK U B PELICTITUB-
HBIX MMOJISIX TAHTIMO3HBIX KJIETOK CETYATKU. PellenTUBHBIE TOJIST TAaHTJIMO3HBIX
KJIETOK CEeTYaTKU YMEHBIIIAIOT BEJIMUMHY 3TOTO IIIyMa B 00JIACTU CPETHUX TTPO-
CTPAHCTBEHHBIX YaCTOT 3a CUET MPOCTPAHCTBEHHOTO M BPEMEHHOTO HaKOILIe-
Hus. PelienTUBHbBIC TOJIST 3pUTEIbHON KOPbI MUHUMU3UPYIOT TIOMEXY B COOT-
BETCTBUU C TEOMETPUEi BXOIHOTO CUTHAJIa. DTO 00eCIeuyrnBaIOT PelieNITUBHbBIE
MOJIs1 HEMPOHOB 3pUTEIbHOM KOphl. [TokazaHO, KAKUM 00pa3oM KOHCTPYKIIMS
PELENTUBHBIX TMOJeH 3pUTETbHON KOPbI COTJacOBaHHA CO CTATUCTMUYECKUMU
XapaKTepucTUKaMu M300pakeHU okKpyxatoiero mupa. Hapyuienue paGoTsl
PELENTUBHBIX TMOJIel MPUBOAUT K Pa3BUTHIO (DUIBTPALIMOHHON arHO3UU TMpU
HelpoodTaaIbMOJIOTMYECKNX 3a00aeBaHMAX. TepMUH «(pUIBTpallMOHHAs arHO-
3usi» BBell M. M. LlykkepmaH Ha OCHOBE pe3y/IbTaTOB KIMHUYECKMX HaOIIone-
auit 1. M. TonkoHororo, . A. Meepcona, E. I1. Kok u npyrux nccienoBareseii
JUTSI CJTy9aeB TJIOXOTO BBIICIIEHUS CUTHAJIA U3 IITyMa OOJIbHBIMU C JIOKAJIbHBIMU
MopaxkeHUsIMU TojioBHOTO Moasra [TonkoHorwmii, Llykkepman. 1963]. TTomumo
MOpaxkeHMsT ONpeeIeHHBIX HEMPOHHBIX ceTell, 00ecrneunBalolInX BblIeIeHUE
CUTHaJIa U3 1IIyMa 1 paclio3HaBaHUsl, pa3BUTHE DUIBTPALlMOHHON arHO3MU CO-
MPOBOXKIAETCS YBEJIUUYEHUEM BHYTPEHHETO 1ITyMa. YpPOBEHb BHYTPEHHETO IilyMa
BO3pacTaeT B pe3yJibTaTe CaMbIX pa3HbIX 3a00JI€BaHUI, U €ro U3MEPEHUE Ternepb
crano goctynmHbeiM [Kpacunbuukos, lenenuu, 1996 a; 1996 6; deimkoBud,
Ienenun, 2000].

Co3peBaHue TOPU3OHTAIBHBIX CBsI3€il B TeUeHUE TEPBBIX JIET XU3HU TO-
3BOJIIET YMEHBIINUTb 3HAYeHWEe BHYTPEHHETO IIyMa B O0JACTH CPEIHUX IMPO-
CTPAHCTBEHHBIX YaCTOT 3a CUET YJIydllleHUsI HaKOTUIEHUST CUTHAJIa B TIpesesiax
penenTuBHOTO TT0JIs1. [ToaTOMY Yy peGeHKa B TiepBbIe TOABI ¢ KAXKIBIM MECSIIeM
JKM3HU KOHTPACTHAs! YyBCTBUTEILHOCTD MTOBBIIIAETCS B 00JIACTH CPETHUX ITPO-
CTpaHCTBEHHbBIX 4YacTOT. C KaXIbIM TOIOM JI0 CEMU JIET KOHTPACTHAsI YyBCTBU-
TEJIBLHOCTb PAacTeT B 00JACTH CPEIHUX U BHICOKUX MPOCTPAHCTBEHHBIX YaCTOT
M TIPAaKTUYECKU HE MEHsIeTCsl B 00jacTi HU3KUX. [ToBbIIIIEHHE KOHTPACTHOM
YYBCTBUTEJIBHOCTM B 00JIACTU CPEIHUX MPOCTPAHCTBEHHBIX YACTOT MPOUC-
XOMIUT 3a CYET CHUKEHUSI KOHTPACTHOTO BHYTPEHHErO IIymMa, 3TO JAOCTUTaeT-
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csl Gyiarofapsi yJIydlIeHUIO XapaKTEPUCTUK PELIENTUBHbBIX TOJIei TaHTJIMO3HBIX
KJIETOK CEeTYaTKU U 3pUTEJIbHOI KOphl. Apyroit MexaHU3M yJIydllleHUsI B OHTO-
reHe3e YyBCTBUTEJbHOCTH B 00JIACTH BBICOKMX IMPOCTPAHCTBEHHBIX YaCTOT pa3-
BUBaeTcs Garofapsi co3peBaHUI0 (hOBEOJIbI, OSIBIECHUIO MEJIKUX PELIENITOPOB,
OoJjiee TMUIOTHOM MX yMakoBKW. B pe3ynbTare yMeHbIIAETCs IIyM TUCKpeTH3a-
LIMM B BBICOKOUYACTOTHOM 00JlacTU. PelienTophl Jiydliile 3aXBaTbIBalOT (POTOHBHI.
YacTOTHO-KOHTpACTHasI XapaKTepucTuKa MpuodpeTaeT BUA XapaKTepUCTUKH,
TIPUCYIIEH B3POCIOMY YEJIOBEKY.

4.2. KOOOOMUMEHT SOOEKTMBHOCTM
3PUTEABHOM CUMCTEMBI B YCAOBUSIX
ITOMEXW

Ha ocHoBe Teopuy CTaTUCTUYECKWX pellleHMit eme B 50-e TOmbl MPOILIo-
ro Beka H. H. KpacunbHukoBbIM ObUTa pa3zpaboTaHa MOJEIb COTJIaCOBaHHOM
(unbTpaluy B 3pUTENIbHOI crCcTEME YesloBeKa. bblio ycTaHOBIEHO, YTO YeloBEeK
pacrio3HaeT TpocThie UTYpbl Ha (hOHE CIyJaitHOI MOMeXH TOUTH TaK Xe, Kak
U ONTUMAJIbHBIN HAO0AATE b, DTO TOBOJIBHO OJIM3KO K TOMY, YTO Je/IaeT Uie-
aJbHBII HAOJIOIaTE/ b, HO UMEIOTCSI HEKOTOPbIe OTIMUMs. JIJIsT OnrMcaHust 3TUX
OTJIMYM ObLT BBeAeH KoadhduumeHT achdekTuBHOCTH Habmonatens [Barlow,
1978; 1980; 1999; Burgess et al., 1981]. KoadduimeHT acbekTMBHOCTH SIBASIETCS
MepOii pacCXOXIEHUST MEXKIY pe3yJibTaTaMU, KOTOPbIE MOJYyYeHbI B OTbITaX C AaH-
HBIM UCITBITYeMBbIM TIPU pacrio3HaBaHUN OOBEKTOB, U C Pe3yJIbTaTaMM, KOTOPbIE
TTOJTyYEHBI B OITBITAX C UIeaTbHBIM HabTIonaTeIeM, MOIEIIbIO, OCYILECTBIISIONIEH
pacmno3HaBaHHE 3THUX Xe 00BEKTOB B yCaoBUsIX nmomexu |KpacmibHukoB 1958;
1986; KpacwisHUKOB 1 11p., 1997; 1999; Jaubko u ap., 1999].

CornacHo onpeneneHuo KoadduuneHTa 3¢ GeKTUBHOCTH, BEIMUNHA, 00paT-
Has aToMy KoadduiireHty (1/m) mokas3blBaeT, BO CKOJbKO pa3 HYy>KHO YBEJUUUTh
SHEpPruI0 CUTHAJIAa B CJlydae ero Oro3HaBaHUs HAOJ0AaTe/IsIMU K SHEPTUM CUT-
HaJla MPU €ro OMO3HaBaHUM MOJEJIBIO ISl TOTO, YTOOBI TTOJIyYUTh ONMHAKOBBIE
BEPOSITHOCTU UX MPABUJILHOTO OMO3HABAHUS UJIM OOHAPYXKEHUSI.

KoadduumeHT 3¢dHeKTUMBHOCT 11 KOHKPETHBIX 3I0POBBIX UCITBITYEMbIX
MOXET TOBOPUThH O (PYHKIIMOHAJTLHOM COCTOSIHUU 3PUTENbHON CUCTEMBI, O €€
CIOCOOHOCTM paclo3HaBaTh OOBEKThl M MPUHUMATh pelieHus. Eciu npume-
HUTh JaHHBIN TOAXOA K WCCIeNOBAaHUIO HApYLIEHWI PabOThI «3pUTEIbLHOTO
OTJIesIa MO3Ta», MOXXHO M3MEPUTh (DYHKIIMOHAJILHOE COCTOSTHUE LIEHTPaTbHBIX
OTJIEJIOB 3pUTEJIBHOM CUCTEMBI TIPY HapYIIEHUSIX NeATeTbHOCTH Mo3ra. Kpome
TOTO, B cllyyae 3I0pOBbIX HabMonarene, koadpduuueHt a¢hdGekTuBHOCTH OY-
TIET SIBJIITHCSI MEPOI OLIEHKM KauecTBa TEKCTa.
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Hns onpenenenus 3pHeKTUBHOCTH pabOTHI ¢ TEKCTaMU ObLT pa3paboTaH HO-
BBIil METOJl, OCHOBaHHBIII HA METO/IE CPABHUTEJIbHBIX U3MEPEHUI (YeJIOBEK —
KOMIThIOTEPHAs MOJIEJIb ONITUMAaJIbHOTO Habtoaares1). B ocHoBy MeToa roJjio-
>KEHO CpaBHEHUE Pe3yJIBTaTOB Paciio3HaBaHUsI OTHOTO U TOTO Xe U300paXkeHUst
00beKTa Ha (hoHE MOMEXH KaK YeJIOBEKOM, TaK U MoJieJiblo Habmonarens [ Kpa-
CWIBHUKOB U Jp., 1997; 1999; lanbko u ap., 1999]. /lng 3Toro Mcnoib3oBaiu
HEKOPPEJIMPOBAHHYIO UMITYILCHYIO MHBEPTUPYIOIILYIO TTIOMEXY, KOTopasi Oejible
MUKCeIN N300paXkKeHUs IIpeBpalliajia B YepHble, 1 HA000poT. B KauecTBe Mephl
MHTEHCUBHOCTH MOMEXHU Obl1a NCITOIb30BaHa BEPOSITHOCTh BOSBHUKHOBEHUS €€
WMITYJIbCA, TTOJT KOTOPHIM TTOHMMAIOTCS YCJIOBHBIE TTMKCETH, U3 KOTOPHIX COOM-
pasioch n3o0paxkeHue-cTuMya. CTUMYJIOM CIIY>KUJIU TEKCThI, 2 KOHTPOJbHBIM
9JIEMEHTOM — pa3pbiB B OYKBaX, paBHbII 5 yri1. MuH. [1pu Takoif TocTaHOBKe
HUCCIIeOBAaHUI M3MEPSITh CIIEIyeT BEPOSITHOCTh MPABUIBHOTO paclio3HaBaHUS
MOJIOXEHUSI pa3pbiBa NP 3alaHHOM YPOBHE TTIOMeXU. MBI IPUMEHSIIN YeThIpe
ypoBHs niomexu: 0,1; 0,2; 0,3; 0,4. [Tpu kaxk1oM ypoBHE ITOMEXHU CTUMYJI TTPEIb-
siBJIstv 52 pasa. [1pu ipoBeieHUM U3MEPEHUIT UCTTBITYEMOMY CTaBUJIACh 3a1a4a
pacro3HaTh OJHY U3 YeThIpeX OYKB 3TAJIOHHBIX LIPUMTOB, B YCJIOBUSIX, KOTIA Ha
n3zo0paxeHue HajgoxeHa nomexa. [Ipu obpaboTke s3KCrepruMeHTaTbHbIX JaH-
HBIX K03(pPpuimeHT 3(pHeKTUBHOCTU 151 BBIOPAHHOTO Kjlacca M300pakeHuUii-
TEKCTOB, CJIeYeT OINpPeNesiTh, UCXOAS U3 CAEMYIOIINX PACCYKAESHUA.

Kaxk uzBectHo [KpacunbHukoB, 1986], BeposSITHOCTH MIPABUIIBHOTO OTTO3HA-
BaHUSI CTUMYJTBHOTO OOBEKTa B TIPUCYTCTBUM ITOMEXH P 1 OTHOIIIEHWE CUTHAJIa
K mymy W 1715t n300paXkeHuii OAMHAKOBOM SHEPTUM, ITapaMeTPhl KOTOPBIX MOJI-
HOCTBIO M3BECTHBI, @ PA3HOCTU B3aMMHO OPTOTOHAIBHBI, KAKUMH U SIBIISIIOTCS
HCTIOJIb30BaHHBIE B OTBITAX N300paXkeHUsI, CBSI3aHbl MPUOIMKEHHBIM COOTHO-
IIEHUEM:

PZ%[1+‘D(Q1T*QO)],

rae Q1 u Q2 — K02 GUIIMEHTHI, 3aBUCSIINE OT TOTO, M3 KAaKOT0 KOJIMYECTBA
n300pakeHni HaOII0aaTe 0 MPUXOAUTCS IeIaTh BHIOOp IIPpM OMO3HABAHUU.
Wurerpan BeposgtHocTH (D) TOIyUaIn CISAYIOLINM 00pa3oM:

2

22—
O(z)=——[e 2 dx
2m

B nanHOM ciyyae BBIOOD Je1ajics U3 YEThIpeX U300pakeHUi, 1 KaK CIeIyeT
u3 [a], Q0 =0,68, a 0, = 0,57. Ilpu pacyete KoaduLreHTa 3bbeKTUBHOCTH
M0 U3BECTHBIM M3 OIBITOB 3HAUEHUSIM BEPOSITHOCTH IIPaBUJILHOTO OIO3HAaBa-
HUST U300pakeHN CTUMYJIOB BHAYaJle HAXOIUIM COOTBETCTBYIOLINE 3HAUECHUS
OTHOILIEHUS CUTHAJIA K IIYMY JIJIs1 UICTTBITYEMBIX U JUTSI MOZEJIH 10 (hopMyJIe:

Brympennuii wiym 3pumenvroii cucmembl 77

-1
ol )(2p71)+Q0
Y= R
QO
KOTOpas MoJyYeHa U3 MPUBEIECHHOU BBIIIIE, a 3aT€M 10 HAIEHHBIM 3HAYCHU -
AM OTHOILUEHMH CHUTHATa K WyMy Ul HaOmonateneid W - u momean W 1o
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BBIYMCIISLIN KO3 DUILIMEHT 3D (HEeKTUBHOCTHU.

Broina ycTaHOBI€Ha BEPOSITHOCTD MPABWJIbHBIX OTBETOB MPU UYTEHUU OYKB U
n3MepeHa 3(pGeKTUBHOCTb PAOOTHI 3PUTEIbHOM CUCTEMBI IO CPABHEHUIO C MO-
JIENTbI0 ONITUMAIBHOTO HabIroaaTesist. DTo TO3BOJISIET MPeaCcKa3aTh XapakTep Ha-
PYIIEHUS YTEHUSI B pa3HBIX YCJIOBUSX, ONPENETUTh CTETIeHb HApYIIIEHNST YTEHUS.
JI1st MpoBepKU TaHHOM METOAMKM paboTa ObLjia BHITTOJIHEHA TIPH TTPESIbSIBICHUN
YeThIpeX OYKB WJIM JaKe OMHOW CTUIM30BaHHOI OYKBBI «C» 110 JIaHIONBTY B Ye-
ThIPEX OPUEHTALIUSIX.

D heKTUBHOCT pabOTHI 3PUTENTLHOIM CUCTEMBI ObLIa U3MepeHAa B YCIIOBUSIX ITO-
MeX U OIKMCaHa HaMU B paMKaxX MOJIEJIU COIIaCOBaHHOM duutbrpativu (puc. 4.3).

Corn. MpuH.

Karanbl S N N
puneTp Mopor peLueH.

CTnmyn

Puc. 4.3. Mogenb cornacoBaHHOM hunsTpaumm B 3pUTENbLHON cnucteme
yenoseka [KpacunbHukoB 1958; 1986; KpacunbHukos 1 ap., 1986—-2004]

HcnbiTyeMble — 310pOBbIE CYOBEKTHI M ITALIMEHTHI C «<KOMITHIOTEPHBIMI» HE-
Bposamu. Kpome Toro, 66Ut pa3paboTaHbl METOABI CPABHUTEIBHOTO aHAIA3a
YyeJI0BeK-MalllMHa JUIsl OLeHKHY 3 (PEKTUBHOCTU PabOThI HA0II0AaTE s IO CPaB-
HEHMIO ¢ UIeabHBIM HabonareseM (puc. 4.4).

W3mepenus yeaoBeK-MallliHa ObUTA BBIMIOJHEHBI B COOTBETCTBUM C MOJIEJIBIO
COIIaCOBaHHOM (DUIBTpALIMU. DTOT METOJ MO3BOJIMJ MOJTYYUTh KOJTUIECTBEH-
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BxogHown curHan. Tect
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Puc. 4.4. Cxematunyeckoe npeacTaBneHne MeToga CpaBHUTENbHOTO U3MEPEHNS NOPOroB
pacnosHaBaHUs MaLLMHON (MOAenNb, MMUTMPYIOLLAst ONTMManbHOro Habngarens,
C ynpasnsemMbiM HabopOM NCXOAHbIX 3HAHWUI) U YENOBEKOM-0rNepaTopom
[KpacunbHukos un gp., 1996—2004; KpacunbHukos, 2011]

HBIE XapaKTEPUCTUKU 3PUTETHHOIO BOCIIPUSTHS U PE3YJIBTAThl U3MEPEHUST KO-
aduienta apbeKTUBHOCTH pabOTHI 3pUTEIbHON CUCTEMbI KOHKPETHOTO UC-
neiTyeMoro (puc. 4.5 u 4.6).

p

0,5

0
0,1 0,2 0,3 0,4
Pn

Puc. 4.5. BepoATHOCTb (p, OCb OPAMHAT) MPaBUbHOIO pacno3HaBaHUs CTUMyna B 3a-
BMCMMOCTM OT BEPOATHOCTM (p,, OCb aBCLMCC) NOABMEHMA LUYMOBOTO MMMYMbCa: BEPXHAS
TNIMHUS — MOAEenNV oNTUManbHOro HabnaaTens; CpeaHsas — 340POBble NOAM; HDKHAS —

nauneHTbl C KKOMMNbIOTEPHbLIMU» HEBPO3aMu Npu YTeHun TekcTta [[daHbko u gp., 1999]

N3 puc. 4.6 BugHO, 4T0 KO3(DDUIIMEHT 3(hOEKTUBHOCTH 3I0POBBIX HAOJIO-
natesieil BbIcoK. JlaHHY10 3a/1a4y MccleoBaHHbIE HAMU 3I0pPOBble HabIo1aTe -
JIA pelliayiv MpaKTUYEeCKM Tak Ke YCIIeIIHO, KaK U ONTUMaJIbHbII HAa0JII01aTe b.
BojibHbIe HEBPOTUYECKOTO MPOdWIIs pelliajiy MOCTaBICHHYO Mepel] HUMU 3a-
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Puc. 4.6. SddekTnBHOCTL paboThl 3pMTENBLHOM CUCTEMBI HabnoaaTens (ocb opaMHaT)
B 3aBMCMMOCTMN OT BEPOSTHOCTU NOSIBMEHMS LLIYMOBOIO MMMYNbca (0Cb abCcumcc): BEpXHAst
KpvBasi — 34,0POBbIe NMIOAU; HUKHSIS — NaUMUEHTbl C «KOMMbIOTEPHBIMUY HEBPO3aMmn
npuv YTeHumn Tekcta [daHbko u gp., 1999]

Jlauy 3HAUYMUTENbHO XYKe M0 CPaBHEHHUIO C ONTUMaIbHBIM Habmoaareaem. [po-
BeJICHHbIE MCCAeNOBaHUS MTPOAEMOHCTPUPOBATN BO3MOXHOCTb MPUMEHEHUSI
MOJIEJIM COTJIAaCOBAaHHOM (DUJIBTpALMU ST OLIEHKU (DYHKIIMOHAJIBHOTO COCTO-
STHUSI «3PUTEJILHOTO OT/eIa» TOJIOBHOTO MO3Ta MCIBITYEMBIX, OTIPEIeIIeMOro
YPOBHEM BHYTpeHHero Iyma. [TpeiokeHHbI MeTOI n3MepeHusT Koahhuim-
eHTa 3¢ (GEKTUBHOCTH YIOOEH 1 aeT HATISIIHbIC TPAaKTUIECKUE Pe3YIBTaThI.

4.3. OBBEKTMBHBIE M3MEPEHMSI
KOHTPACTHOM YYBCTBMTEALHOCTU
M YPOBHA BHYTPEHHETO IITYMA.
KAMHMYECKME HABAIOAEHM S

PaccmoTpeHa runoTesa 0 BO3paCTaHMU YPOBHSI BHYTPEHHETO IiIyMa Ha 3pu-
TeJIbHOE BOCIIPUSITHE Ha pAaHHMX CTaIMSIX PacCesTHHOTO CKiaepo3a [MypaBbeBa 1
np., 2004]. beutn n3MepeHbI 3pUTeIbHbIC BRI3BAHHBIEC IIOTCHIIMAJIBI Ha IIIaXMaT-
HbIe TATTePHBI HA OTHOPOAHOM (hOHE U Ha (DOHE TTOMEXH Y 3I0POBBIX HAOII01a-
TeJieit Uy OOJIbHBIX paCCESTHHBIM CKJIepo30M. I3MeHeHMe TaTeHTHOTO repro/ia
M aMIUIUTYIbl OCHOBHBIX KOMIIOHEHTOB 3pUTEIbHBIX BEI3BAHHBIX ITOTEHIIMATIOB
SIBJISTFOTCSI HAJIESKHBIM KPUTEPUEM JIJIsI OLICHKU COCTOSIHUS MalleHTa IIPU pacce-
SIHHOM CKJIepO3€¢. YPOBEHb BHYTPEHHETO 1IyMa U3MePsUIM KaK SKBUBAJICHTHBIIA.
CTuMYJIbI TIPEAbIBISIN Ha POHE MTOMEXH C Pa3HbIM 3HAYEHHUEM CpeIHeKBaIpa-
TuyHoro otkiaoHeHus: — CKO. Ecnu nanpHeliliee nmpupaiieHue YpoBHSI IIOMe-
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XU HE TIPUBOAUT K UBMEHEHUIO OTKJIMKA cucTeMbl, 3T0 3HaueHue CKO nomexu
OTOXKIIECTBJISIOT C YPOBHEM BHYTpeHHero 1yma [ MypasbeBa u ap., 2004]|.boiee
copoka 1ty Jiet Hazaa B. H. YepHurosckum u H. B. YepHUToBCKOM OBLIO BbI-
CKa3aHO MPEIIOJIOXEHHUE, YTO CIOXHBIA CUMIITOMOKOMILIEKC, XapaKTepHBIi
IIJIS1 PACCESIHHOTO CKJIEpO03a, ONPeessieTCs HATMYMEM BHYTPEHHETO 1iIymMa, BO3-
HUKAIOIIIETO B HEMPOHHBIX MyTSIX MPU 3TOM 3a0ojeBaHuu [YepHurosckasi, 1970;
2001; Yepuurosckasi, Yepaurockuit, 1976]. OqHako METOINYECKIE BO3MOXK-
HOCTH TeX JIET He MO3BOJISIIM 9KCIIEPUMEHTATbHO MOATBEPAUTD ITY TMIIOTE3Y.
CoBpeMeHHbIe METOIbI U3MEPEHMST aMIIUTYIbI 1 BPEMEHHBIX XapaKTepPUCTUK
OCHOBHBIX KOMITOHEHTOB BBI3BAaHHBIX ITOTEHIIMATIOB Ha IIIaXMaTHBIE MTaTTePHBI
3alaHHOM TTPOCTPAHCTBEHHOM YAaCTOTHI ¥ pa3HOTO KOHTPACTa, MPeIbsIBIIIeMble
Ha paBHOMEPHOM (hoHe WJIM Ha (POHE CTPYKTYPUPOBAHHOIM TTOMEXH Y 3I0POBBIX
WUCTIBITYEMbIX 1 Y UCTIBITYEMBIX C PpAHHUMU CTaIUsIMM PAaCcCEsTHHOTO CKJepo3a,
TO3BOJIMJIV TIPOBEPUTH 3Ty TUIToTe3y [MypaBbeBa u 1p., 2004].

CTuMynbl MPEABSBISUIA MOHOKYJISIDHO, aauTenbHocThio 500 mc. Hawano
MPEIbIBICHUS KaXKI0T0 CTUMYJIa ObLTIO CHHXPOHM3UPOBAHO C €ro HaKOTUIEHUEM
JUIs ycpenHeHusl. B KauecTBe CTUMYJIOB MCITOJIb30BAIM PEBEPCUBHBIN IaXMaT-
HBII MaTTepH, KOTOPBI MPeIbsBISIIM MO0 Ha pABHOMEPHOM cepoM ¢oHe, TuO0
Ha (hoHe CTPYKTYPUPOBAHHOM MOMEXU — aJIMTUBHOM IIMPOKOMOJIOCHOM (KBa-
3ubesoM) mryme. IlpumeHsuin maxmaTHbi natrepH 20 X 20 sigeek ¢ pa3MepoM
staeiiku 27,5 yri. MuH. XapaKTepUCTUKU CTUMYJIa ObLIM B paMKax CTaHAapTOB,
pexomenmyeMbix ISCEV 1996 mnst viccenoBaHust COCTOSTHUS TTAlIMEHTOB C pac-
CEeSTHHBIM CKJIEPO30M, IOTTOTHEHHBIE M3MEHEHUEM KOHTPACcTa TECTOBBIX M300pa-
JKEHUI — IaXMaTHBIX mojieid. M3aMepsii TpocTpaHCTBEHHYIO YacTOTY IIaxMart-
HOTO PMCYHKA I10 TIePBO# TapMOHMKE CJIOXKHOTO CTIEKTpa TaHHOTO N300paKeHUSI.
Hcnob3oBaiu KOHTpacCT ImaxMaTHoro nartepHa 6 0,02; 0,04; 0,08; 0,16; 0,32;
0,64. [TomMexy — cTallMOHAPHBII TAyCCOBBIN IIYM — MPEIbABIISIIA BMECTE C IIaX-
MAaTHBIM TTATTEPHOM B TTOJIOBUHE CiTydaeB. Pa3zmep siueiiku ToMeXu COOTBETCTBO-
BaJl pa3Mepy stueiiku ctumyiaa — 27,5 yoi. muH. KoHrtpacrt 6611 paseH 0,3. Pac-
CTOSTHUE OT MCIBITYEMOTO 0 9KpaHa coctaniisiio 1,6 m [MypaBbesa u ap. 2004].

[MpoBoaMIM perncTpalivio BI3BAaHHBIX TOTEHIIMAIOB Ha PeBEPCUBHBIN 111aX-
MaTHBIN MaTTEPH OJAHOM MPOCTPAHCTBEHHOM YacTOTHI (27,5 YIJI. MUH.) pa3HOIO
KOHTpacTa Ha OMHOPOIHOM cepoM (oHe 1 Ha (pOHE afaUTUBHOTrO IryMa. Yacrto-
Ta CTUMYJISILIMK Obl1a BeiOpaHa 1 Ii1. Bei3aBaHHBIE TOTEHIIMAIBI pETUCTPUPOBA-
JIV OT 3aTBUIOYHOTO OTBEACHUS OTHOCUTEIHHO 3aKOPOUYEHHOTO, OT IBYX YIITHBIX
3JIEKTPON0B, pedepeHTa. Mcnonb3oBaiu KaHa OZ, pPAacMoIOXEeHHbI HaJ 3a-
TBITOYHBIM OyrpoM mMexay O, u O,, nobaBouHblii o cxeme 10—20. Yepennenue
MPOBOIMIN Ha COTHE PEBEPCUBHBIX MOBTOPEHUI CTUMYJA OTIEIbHO IS KaX-
JIOTO KOHTPACTA JIJI51 KaXK/10r0 UCTIBITYEMOTO.

YcpeaHeHHbIE BBI3BAaHHbBIC MOTEHIMABI HA KaXKIbI TUIT CTUMYJIa, KOTOpPbIE
Mbl PETUCTPUPOBAIM Y 310POBbIX HaOIIONATENEM, ellle YCPeAHUIN MO IBEHAa -
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1IaTU 370POBbIM HaOIOAATeIsIM. 3aTeM OCYIIECTBWIM aHaJOTMYHOe oOllee
yCpeIHEHNEe BCeX BbI3BAHHBIX MOTEHIMAIOB Y 00JIbHBIX Haboaarenei [Mypa-
BbeBa U ap., 2004; 2008; 2010]. JanHas npoueaypa o01enpuHsITa MpYU aHAJIU3e
BBI3BAHHBIX MMOTEHIIMAJIOB JJIsT TPYIIITBI HCIIBITYeMbIX [Regan, 1988].

TMoayunnu ycpeJHEHHbIE 10 ABEHAILIATH 310POBbIM U ABEHAALIATH OOJIbHBIM
HCTIBITYEMbIM 3pUTEbHBIE BhI3BAHHbIE MTOTEHIIMAIbl HA PEBEPCUBHBIN 11aXMaT-
HBIIi TATTEPH PA3HOTO KOHTpAcTa Ha OAHOPOAHOM (hoHE U Ha (hOHE CTPYKTYPH-
poBaHHOIi TToMexu [MypaBbeBa u np., 2004]. B peructpupyeMbIx 3pUTeIbHBIX
BbI3BAHHbIX MOTEHLIMAIAX BbIAE/SIN YETHIPE OCHOBHBIX KOMIIOHEHTa: N, P, —
OTHOCHTENIbHO paHHUe, N,, P, — OTHOCUTENbHO TO3HKE. JIaTeHTHbIE TIepro-
Il IAHHBIX KOMIIOHEHTOB ObUIH cienytounue: mist N — 80—100 mc, P, — 100—
140 mc, N, — 140—180 mc, P, — 180—200 Mmc, 4TO COOTBETCTBYET CTAHIAPTAM
OTBETOB Ha I1axMaTHbI TtatTepH [Regan, 1988].

3aBUCHMMOCTHU JIATEHTHBIX MEePHOJOB OCHOBHBIX KOMITOHEHTOB BbI3BaHHBIX
MOTEHIIMAJIOB OT KOHTpACTa y 3[0POBbIX UCITBITYeMbIX B OTBET Ha IlIaXMaTHbIE
MaTTepPHBI, MPEAbSIBISIEMbIe Ha OMHOPOAHOM (POHE: Y 3T0POBBIX UCITBITYEMbIX
MMeeTCsl TOCTOBEPHAs 3aBUCHMOCTh YMEHbIIEHUSI JIJATEHTHOCTU C YBEJIMUYEHU-
€M KOHTpAacTa, YTO COBMANAET C paHee MOJyYeHHbIMU JaHHBIMU. 3aBUCUMOCTh
JIATEHTHBIX TMEPUOJ0B OCHOBHBIX KOMIIOHEHTOB BBI3BAHHBIX MOTEHIIMAIOB OT
KOHTpacTa y OOJIbHBIX B OTBET Ha IIaXMaTHbIE MaTTePHBI, MPEAbsBIsIeMble Ha
ogHOpOAHOM (DOHE, OUeHb YeTKas. BumHo, 4To y O0JbHBIX ITPU BCEX UCITOIb3Ye-
MBIX KOHTpAcTaX JaTeHTHOCTU OCHOBHBIX KOMITOHEHTOB BbI3BAaHHBIX MTOTEHIIM-
aJIOB Ha IIaXMaTHBIE MATTEPHBI OOJIbIIE, YUeM Y 3MOPOBBIX — 3TO TOXKE XOPOIIO
n3BecTHBIN dakrt [Regan, 1988]. B pesynbrate Haimnx usmMepeHuit 06110 oOHa-
PYXEHO JOCTOBEPHOE OTCYTCTBME 3aBUCUMOCTH JIATEHTHOCTU OT YBEJIWYCHUS
KOHTpACTa y MallMEHTOB C PACCESIHHBIM CKJIEPO30M.

OTMeTHM, 4TO y OOJIbHBIX pa30pOChl OOJIbIIE, TaK KaK JIJIsI yCpeaHeH s Opa-
JIV JaHHBIC TI0 JBEHAALIATU MCIIBITYeMbIM. BeposiTHO, 3TO CBSI3aHO C TE€M, YTO
IpYIINa 310POBbIX UCTIBITYEMbIX O0JIee OTHOPOIHA 0 CPABHEHUIO C OOJIBHBIMM,
MO3TOMY pa30pOChl 3HAUEHU I TAaTEHTHOCTE! B 3TOM rpyIiNe MeHbllIe (pe3y/bTa-
TBI CM. Takxke puc. 4.7 u 4.8).
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Puc. 4.7. 3aBMCMOCTb pasmaxa KOMMOHEHTOB BbI3BaHHbIX NMOTEHLMANOB OT KOHTpacTa
LUaxMaTHOro naTTepHa Ha OAHOPOAHOM CepoM (POHe 1 Ha hOHe NOMEXU Y 3[0POBbIX
CyOBbEeKTOB 1 MaUMEHTOB C paccesiHHbIM cknepo3om: A—b — paHH1e KOMMOHEHTbI
(A — pasmax N—P, y 300poBbIx cy6bekToB 1 b — y nauneHTos); B-I' — nosaHve
KOMMOHeHTbI (B — pasmax N,—P, y 300pOBbIX CyGBEKTOB 1 [ — y NaLMeHTOB)
[MypaBbeBa u gp., 2004; 2008; 2010]

JlaTeHTHBIE TepUOIbl OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX ITOTCHIIMATIOB
Ha Il1aXMaTHbIE MaTTepHbI 0€3 MOMEXHU U C TIOMEXOi OTJIMYAIOTCS HE3HAYUTEb-
HO. Y 310POBBIX UCITBITYEMBIX JOCTOBEPHOE BIUSIHUE TIOMEXW Ha 3HAYCHMS Jia-
TEHTHBIX [IEPUOIOB MOXKHO OTMETUTb /ISl KOMIIOHEHTOB P, N,, P, TipakTnye-
CKU MPU BCEX KOHTPACTaX CTUMYJIa, 32 UCKIIIOYEHUEM MakKcuMaibHoro — 0,64.
DTO MOXHO OOBSICHUTH TEM, YTO MIPU KOHTpPACTE IlaxMaTHoro narrepHa 0,64
CTPYKTYpUpPOBaHHas momexa ¢ KoHTpactoM 0,3 mepectaeT OKa3bIBaTh BAUSHUE
Ha JJATEeHTHOCTHU OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX IMTOTEHIIMATOB (KOHTPACT
TTOMEXH CJUIITKOM MaJl IT0 OTHOIIIEHUIO K KOHTPACTy CTUMYyJia). BiausiHue mome-
XU Ha JIATEHTHOCTh KOMIIOHEHTa N, y 310pOBbIX HaOI00aTeNell SABIseTCs 10~
CTOBEPHBIM TOJIbKO Mpu KoHTpacTax 0,04 u 0,08.

BbI3BaHHBIE MOTEHIIMAJIBI HA IIaXMaTHBIE MATTePHbI HA OJHOPOIHOM (hOHE,
MO CPaBHEHUIO C BbI3BAaHHBIMU TOTEHIIMAJaM1 Ha IIaXMaTHbIC MaTTepHbI Ha
¢doHe CTPYKTYpMpPOBAHHON MOMEXU, JOCTOBEPHO HE OTIMYAIOTCS Y OOJIbHBIX
PACCEesTHHBIM CKJIEPO30M.

Ha puc. 4.7 npeacrapieHbl 3aBUCUMOCTH Pa3MaxoB (CyMMbl aMIUTUTY/I [TOJIO-
XKUTEJbHBIX M OTPULATEIbHBIX KOMIIOHEHTOB) PAHHUX KOMIIOHEHTOB (N, —P))
3PUTETBHBIX BbI3BAHHBIX MOTEHIIMATIOB OT KOHTPACTA Y 3A0POBBIX Uy OOJbHBIX.
C yBeMueHMeM KOHTpacTa pa3Max paHHUX KOMITOHEHTOB BbI3BAHHBIX TTOTEH-
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Puc. 4.8. 3aBUCMMOCTb NATEHTHbIX NEPUOLOB OCHOBHbLIX KOMMOHEHTOB BbI3BaHHbIX
NOTEHLManoB OT KOHTPAcTa LWaxmMaTHOro naTTepHa Ha OJHOPOAHOM poHE U Ha PoHe no-
MexM y 3[00pOBbIX CyGbEKTOB — A 1 Y NMauMeHTOB, GOMNbHbBIX PacCesiHHbIM CKNepo3om, —
B. Mo ocn abcumce — KOHTpacT; Mo OCK OpAMHaT — NnaTeHTHoCTb, Mc [MypaBsbeBa u ap.,

2004; 2008; 2010]

LIMAJIOB YBEJIMUMBAETCS U 'y 3[I0POBBIX, U Y OOJIbHBIX UCITBITYEMBIX, HO 60JIe€ BbI-
paxeH y 310poBhIX [MypasbeBa u np., 2004; 2008; 2010].

VY 310pOBBIX CYOBEKTOB J00aBIeHUE TTOMEXH ¢ KoHTpacToMm 0,3 MpuUBOIUT
K YMEHbILIEHMIO pasmaxa N ,— P BbI3BAHHOTO NOTEHLMANIA HA LIAXMATHBIE 1aT-
TepHbI. Pa3Max paHHMX KOMIIOHEHTOB JOCTOBEPHO CHUXKAETCS B pe3yJIbTaTe 10~
OaBJIEHUST CTPYKTYPUPOBAHHOM MOMEXHU TTPU YeThIPEX KOHTPACTaX IaxXMaTHOTO
martepHa: 0,04; 0,08; 0,16; 0,32. Y manueHTOB JOCTOBEPHOIO CHUXKEHUS pa3-
MaxOB PaHHUX KOMIIOHEHTOB BBI3BAHHBIX MOTEHIIMAIOB MPU YCIOBUU CTPYK-
TYPUPOBAaHHOI MoMexy He Habmomaercsa. OTMETHM, YTO 3HAYEHUST pa3MaxoB
STHUX KOMITOHEHTOB IPU paHHUX KOHTpAcTax MMpu H00ABIEHUN TIOMEXU Y 310~
POBBIX HAOJIOMATENIEN COBIAMAIOT CO 3HAYEHUSAMI Pa3MaxoB y MAIllMEHTOB 0e3
roMexu. Terepb pacCMOTPUM TTO3IHIE KOMITOHEHTHI BEI3BAHHBIX IIOTEHIINAIOB
Y 3JI0POBBIX UCIIBITYeMbIX U Y TTalieHTOB. C yBeInueHreM KOHTpACcTa pa3Maxu
MO3MHUX KOMITOHEHTOB TaKXKe YBeTUUMBAINCh. [Ipy MpenbsBIeHUM CTUMYJIa
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Ha ¢OoHE CTPYKTYPUPOBAHHON MOMEXU BMECTO OJHOPOMHOTO (hoHa pazMaxu
JIOCTOBEPHO YMEHBIIAIOTCS MPAKTUYECKU TIPU TeX XKe CaMblX KOHTpAcTax, 4To
¥ pa3Maxyd paHHUX KOMITIOHEHTOB. Y TAIIMEHTOB C pacCesTHHBIM CKJIEPO30M J10-
CTOBEPHOTO CHMXKEHUS pa3MaxoB MO3THUX KOMIIOHEHTOB He HA0JI01a10Ch.

TakuMm 00pa3oM, MpeabsBICHUE IAXMATHOTO MaTTepHa Ha (DOHE CTPYKTYPU-
POBaHHOI TTIOMEXH Y 3JI0POBBIX CYOBEKTOB IMTPUBOIUT K JOCTOBEPHBIM U3MEHEHU -
SIM KaK TI0Ka3aTeJieii JIATEHTHBIX TTEPUOJOB OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX
MOTEHLMAIOB, TAK M pa3MaxoB. Y IMAlUEHTOB MPAKTUYECKU HET BJIUSIHUSI 3TOTO
YPOBHSI IIOMEXY Ha pa3Max PaHHUX U IMO3IHUX KOMIIOHEHTOB BbI3BAHHBIX [IOTCH-
LIMAJIOB.

KakoBbI MCTOUHUKM HAOIIOIAEMbIX U3MEHEHUI 3JIEKTPUYECKOM aKTHUBHO-
¢t Mo3ra? PaccestHHBIN CKJIEpO3 4acToe, XPOHMUYECKOe, IIPOrpeccupylolee
3a00JiIeBaHNE HEPBHON CHUCTEMbI, TPEATNOJOXUTEIIbBHO UMMYHHOU TIPUPOIBI,
NpUBOsIIee K 00pa30BaHUI0 MHOXKECTBEHHBIX PACCESTHHBIX BOCIIATUTEIbHbBIX
0YaroB JeMMEJIMHU3ALMU B OEJIOM BEIECTBE TOJIOBHOTO M CIIMHHOTO MO3Ta.
HauanbHble TIPOSIBJICHUST PACCESTHHOTO CKJIepO3a — 3TO 3a4acTyli M30JUpPO-
BaHHBIN PeTpOOYILOAPHBIM HEBPUT, COINPOBOXKIAIOIIMIACS 3PUTCIbHBIMU U
[JIa30/IBUTaTeIbHBIMU paccTpoiicTBaMu (TJ1a3Hble 0OJIM, YCUIMBAIOLIUECS MPU
JBVXKEHUM TJI1a3, HEUETKOCTh BUIEHMSI, CHUXKEHUE OCTPOThI 3PEHMSI OCTPOThI
3peHUs] A0 COTBIX, HAJMUME LIEHTPAJbHOI CKOTOMBI). PeTpoOyabbapHbIil He-
BPUT MMEET Pa3InuHyI0 MPUPOILY W pasuIHbIe MOCIEACTBUS; B 2/3 cirydasx
€ro BO3HMKHOBEHUE MPUBOIUT K PACCEITHHOMY CKJIEpO3y. 3aTUXaHUE OCTPOit
cTaguu peTpoOyIbL0apHOTO HEBPUTA MPUBOIUT K BOCCTAHOBIIEHUIO OCTPOTHI
3peHus. Ee usmepeHue B 3TOT MepPUO/ HE Ja€T BOZMOXHOCTb OLIEHKU COCTOSI-
HUS 3pUTENIbHBIX (PYHKIIMIA. BoJbIIMHCTBO OONBHBIX, OJHAKO, XaJIyIOTCS Ha
o0eTHeHWEe 3pUTEIbHOTO MUpa, TyMaH, MYIIKM Tiepen miazamu. OkKazanoch,
YTO y 3TUX OOJIbHBIX 3a4acTyl0 HaOIOAAeTCsl CHUXKEHWE KOHTPACTHOWM UyB-
CTBUTEJIBHOCTH B 00JIACTM CPEIHUX MPOCTPAHCTBEHHBIX YyacToT. Hanmuue uz-
MEHEHUI KOHTPACTHOM YYBCTBUTEJIBbHOCTU U OTCYTCTBUE U3MEHEHUI OCTPOTHI
3pEeHUsI, KOTOPYIO U3MEPSIIOT TIPU HAJMOPOrOBOM KOHTPACTE, MOXET SIBJISIThCS
CJICJICTBUEM U3MEHEHUSI OTHOLIEHUSI CUTHAJ / IIyM B 3pUTEIbHON CUCTEME.
M3MeHeHre OTHOLICHUSI CUTHAJ / IIIyM IIPOMCXOIUT B pe3yJIbTaTe YBEIUYCHUS
YPOBHSI BHYTPEHHETO 1ityMa. BHYTpeHHUIA 1IyM U3MepsUii 100aBJICHUEM BHEII -
HEero IIyMa KakK 3KBHBajJeHTHOro. Jlo0aBieHre aJiuTUBHOTO BHEIIIHETO 1IIyMa
MPUBOAMUT K CHIDKEHUIO KOHTPACTHOM YyBCTBUTEIBHOCTU B 00JIACTU CPEIHUX
MIPOCTPAHCTBEHHBIX YacTOT. [IpociexxuBaeTcs: sIBHAsI aHAJOIUs B M3MEHECHUN
KOHTPACTHOM YyBCTBUTEILHOCTH TTPY HAOJIIOJIECHU Y 3[I0POBBIMU UCTIBITYEMbIMU
CTUMYJIOB Ha (hoHEe TToMeXU U OOJIbHBIMU PACCESTHHBIM CKJIEPO30M TTPU HAOJTI0-
JIEHUU CTUMYJIOB 0€3 1o0aBjieHus rmomexu. JlodaBiaeHue moMexu ¢ HEOOJIbIIUM
KOHTPAcTOM K CTUMYJIy HE BJIUSIO HA KOHTPACTHYIO YyBCTBUTEIBLHOCTb 0O0JIb-
HBIX PACCESIHHBIM CKJIEPO30M IO CPABHEHUIO CO 3[I0POBBIMU MCITBITYEMbIMU.
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DTOT pe3ysbTaT TOTO, YTO YPOBEHb BHYTPEHHETO LIIyMa Y MallMeHTOB BhIIIE, YeM
y 3II0POBBIX UCIIBITYeMbIX. [loMexa CHMXXaeT KOHTPACTHYIO YyBCTBUTEIbHOCTD
Y 3II0POBBIX UCTIBITYEMbIX M HE CHUXKAET 3TY YYBCTBUTEIIBHOCTD Y TTALIUEHTOB.

CraHaapT KOHTPOJISI COCTOSIHUS OOJIbHBIX PACCESIHHBIM CKJIEPO30M — M3-
MEpPEHUE 3PUTEIbHBIX BBI3BAHHBIX MOTEHUMANIOB. M3MepeHus MPOBOAAT pe-
TYJISIPHO, TaK JJIg 3TOro 3a0osieBaHUSI XapakKTepHbl pemuccuu. M3zmepeHue
KOHTPACTHOI YyBCTBUTEIBbHOCTHU, KaK MOKa3aau UccieaoBaHus MypaBbeBOii U
COaBTOPOB, — HanMOoOJiee YYBCTBUTEJIbHBIN METO/l, 2 U3BMEPEHUE 3TON UyBCTBU-
TEJIbHOCTH OOBEKTUBHBIMU METO/IAMU JIeJIaeT JAHHYIO0 METOJMKY HE3aMEHUMOM
11 KmMHULCToB [ MypaBbeBa u ap., 2004; 2008; 2010]. KoHTpacTHast 9yBCTBU-
TEJbHOCTh TIPOTIOPIIMOHAIbHA aMIUIMTY/IE OCHOBHBIX KOMITOHEHTOB BbI3BaH-
HbIX TTOTeHUMaoB. [1poBeeHHBIN aHAIU3 U3MEPEHUI aMIUTUTYIHbBIX U Bpe-
MEHHBIX XapaKTepUCTUK OCHOBHBIX KOMIIOHEHTOB BbI3BAaHHBIX MOTEHIINAIOB
Ha IlIaxMaTHbIe MATTEPHbI 3aAaHHON MPOCTPAHCTBEHHON YACTOThl U PA3HOTO
KOHTpacTa, MpeabsiBisieMble Ha paBHOMEpHOM (hOHE WJIM Ha (POHE CTPYKTypHU-
POBaHHOI TOMEXU Y 3[J0POBBIX UCITBITYEMBIX U Y UCITBITYEMbIX C pPAHHUMU CTa-
IUSIMU PACCESTHHOTO CKJIEp03a, MOATBEPKAAET 3TO yTBepxkaeHue. JlaTeHTHbIe
[EPHOABI OCHOBHBIX KOMIIOHCHTOB (N, P, N, Pz) BbI3BaHHBIX TTOTEHIIUAIOB
Ha IIaxMaTHbIe MaTTEPHbI 0€3 ITOMeXU y OOJbHBIX OOJIbIle, HEXEIN Y 310P0-
BbIX. MIX Bo3pacTaHue NporopuuoHaibHO TSKECTU 3a001eBaHUs1, YTO COOTBET-
CTBYET, MPUHSATHIM B KJIMHUYECKOU MpPaKTUKe CTaHIapTaM. AMIUIMTYIbl BOJTH
BBI3BAHHOTO TMOTEHIIMANA Yy OOJIbHBIX MEHbIIIE, YeM Y 3A0pOBbIX. [/ OlleHKu
MePBOI1 U BTOPOU BOJIHBI 3pUTEBHOTO BHI3BAHHOTO MOTEHIIMAIA Mbl U3MEPSUIU
ux pasmaxu (N,—P,, N,—P)). [lo usmeHeHu10 pasmaxa nepBoii BoJHbl (N,—P,)
HaMU OCYILECTBIISIETCS] pacyeT BHYTPEHHETO IiIyMa KakK 9KBUBaJIEHTHOTO T10 Me-
TOAMKE, NpeIIoXKeHHO paHee [KpacuinbHukos, 1986; Ilenenun u ap., 1999].
Jlns1 3TOTO ONMpeaesieTCs TOPOrOBbIii KOHTPACT CTUMYJIA TTPU HATMYUY TTOMEXH.
PaccMmoTpeHue pe3yabTaToB M3MEPEHUI BETMUYMHBI pa3Maxa (Nl—Pl) JIaeT BO3-
MOXHOCTb MPOBECTU JIMHUIO TPEH/IA 10 TIepeceyeH s C OChblo abciuce. DKeTpa-
MOJISALMS JIMHUM TPeHAa HE00X0IMMa, TaK KakK MPU MajblX KOHTpAcTax cCTUMyJja
aMILIMTYIa BbI3BAHHOTIO MTOTEeHIIMAJa TepsieTcs B 1yme D91

Tax, KOHTpaCT IPUMEHSIEMOI HaMU B JaHHOM CepUU UCCIeI0BaHUI TOMEeXH
6., = 0,3, mOpOroBbIii KOHTPACT CTUMYJIA TIPY HAIMYMU [IOMEXH Y 310POBbIX
ucnbiTyeMbIX paBeH 0,015. DTy BeIMUYMHY MBI OJXYIWIN, SKCTPAIIOIUPYS JIH-
HUIO TPeHA JUISl TaHHBIX, MTOJYYeHHBIX B pe3yJbTaTe U3MEPEHUST BbI3BAHHBIX
MOTEHIIMAJIOB MPU HaTW4Yuu nomexu. [loporoBoe oTHOIIEHWE Y CUTHAT / TIIyM
MpU TIOMEXE Y 3/I0POBBIX HAOIIOAaTe e

=0,015/0,3=10,05.

B Hammx orneITax CUTHAJ MPEACTABIST COOO0M IIaXMaTHBIN TTATTEPH, COCTOS-
it u3 20 x 20 siueek; myM ObLT TIPECTaB/IeH sSTYeiiKaMM TaKOTO XK€ pa3Mepa,

v npH nomexe
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KOHTPACT KOTOPOTO MEHSUICS 10 TayCCOBOMY 3aKOHY. OTKJIOHEHHUE SIPKOCTU OT
CpeIHEro Isl Kax 10 ITyMOBOM sSTYeiKU ObIJIO HeKOppearpoBaHHbIM. [Tpumem
BO BHMMaHME, UYTO 3pUTEIbHAsI CUCTEMA OCYIIECTBJISIET YCPEIHEHUE IIyMa OT
MJIOIIAAM NATTePHA, TO €CTh MPOCTPAHCTBEHHYIO (PUIIBTpALIMIO HAOII0AaEMOT0
n300paxkeHus, KoTopas 0J13Ka K corjacoBaHHoi duiabTpanuu. I[loatomy mo-
JIy4eHHBII HAaMU pe3yJbTaT HEOOXOAMMO YMHOXUTh Ha KOPEHb KBaJpaTHbII U3
yucia siueek narrepHa. B pesynbrare:

v npu noMexe =0,05x%x20=1,0.

HomyckaeM, 4TO TTOPOTOBOE OTHOIIIEHWE CUTHAI / IIIyM Y 06€3 TTOMeXH TaKKe
paBHo 1,0, HO orpaHMYMBaIOIIUM (PaKTOPOM OyIeT BHYTPEHHUI LIyM:

=1,0

v Gesmomexu
WIn:

v 0e3 momexu = 1’0 = 0’006 / o,

IJIe G — KOHTPACT BHYTPEHHETO IlIyMa.

Ternepb paccurMTaeM KOHTPACT BHYTPEHHETO IIyma:

¢ =10,006 /1,0 =0,006.

AHAJOTMYHO 3TOMY, MBI TIPOBEIM pacyeT BHYTPEHHETo IymMa y OOJbHBIX
paccesTHHBIM CKJIEpO30M. [TOpOTOBEIN KOHTPACT JJIsT OOHAPYKEHMS IaXMaT-
HOTO TIaTTepHa JaHHOTO pa3Mepa B BbI3BAaHHOM ToTeHIMane coctaBui (0,008.
B omimuue ot 310pOBbIX UCTIBITYEMbIX Y OOJIbHBIX BeJIMUYMHA TTOPOTOBOTO KOH-
TpacTa Npu HaJIMYMM TTIoMeXH 1 Oe3 Hee oNlHa U Ta Xe. [loporoBoe oTHoIIEeHUE
curHan / mym coctaBuiio 0,6. BemnmunHa BHyTpeHHETO IiryMa y O0JbHBIX paBHA
0,013. CrnenoBatesibHO, KOHTPACT BHYTPEHHETO 1lIyMa y OOJbHBIX PACCESTHHBIM
CKJIEpPO30M B HaYaJIbHbBIX CTAAMSIX O0Jiee YeM B JIBa pa3a BbIIIe, YEM Y 310POBbBIX
Habmonateneit. CieqoBarebHO, KOHTPACT BHYTPEHHETO 1ITyMa y O0JIbHBIX pac-
CESTHHBIM CKJIEPO30M B HaUyaJbHbIX CTAAMSIX B TPU pa3a BBILIE, YEM Y 310POBBIX
HaOJoaTeNnei.

KakoBbl BO3MOXXHBIE UCTOUHUKM BHYTPEHHETO IIIyMa Yy OOJIBHBIX paccestH-
HBIM cKiepo3oM? PaHee ObUIO BBICKA3aHO IIpedrionoxeHue |[YepHuUrobckas,
1970; 2001; Yeprurosckasi, YepHurosckuii, 1976], uro Bo3pactaHue BHYTPEH-
HEro I1IyMa MpY pacCcesTHHOM CKJIep03e BOZHMKAET BCJICACTBUE HAPYIICHUS U30-
JINPOBAaHHOTO TIPOBEACHUSI BO30YXICHUSI 10 MUEIMHU3MPOBAHHBIM HEPBHBIM
BOJIOKHAM U TOsIBJIEHUs 3(anTUUECKON Mepeaauu UMITYJIbCa MEX1y aKCOHAMU.
BospacraHue ypoBHSI BHYTPEHHETO IIIyMa MOXKET ObITh CBSI3aHO HE TOJIBKO C TIe-
PEXo10oM BO30YXKIEHUS C OHOTO aKCOHA Ha JIPYToii, BeposiTHEE BCEro, B OCHOBE
BO3HUKHOBEHHUSI BHYTPEHHETO 1IIyMa MPHU PaCCesTHHOM CKJIepO3€ BOZMOXHbBI Ha-
PYIIEHMs] TTPOBOAMMOCTH B J€MHEIMHU3UPOBAHHBIX aKCOHAX: CHUXKEHUE CKO-
POCTH MPOBEICHUST UMITYJIbCa, HAPYIIIEHUS XapaKTepa, YaCTOThl U PUTMUIHOCTHU
MPOBEACHUST TIOTEHIMAIOB NeicTBUs. MIMEHHO MO3TOMY y TAllMEHTOB BCerna
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OTMEYAIOT YBeJMYEHHNE JIATCHTHBIX MIEPUOI0OB OCHOBHBIX KOMITOHEHTOB BBI3BaH-
HBIX MTOTEHIMAIOB. Pa3Hasl cTereHb MOBPEXAECHUS MUEIMHA U pa3HOe BpeMst
MPOBEIEHUS] HEPBHOI'O MMITYJIbCA IPUBOISAT K TOMY, YTO OOILMI TOPSIIOK Cle-
JIOBaHUST UMITYJILCOB B 3pUTEIbHBIX IMTyTSAX U3MeHsIeTCs. [TporCcXOoauT BhIMageHe
CUHXPOHHOCTU TIPOXOXKICHHUSI TTOTeHIIMAIa NeCTBUSI — BpeMEHHasl IMCIICPCUST
[Waxman, 1982]. JIumib B GJsI1IKax ¢ BBICOKOM TIOTHOCTBIO JeMUETUHU3UPO-
BaHHBIX aKCOHOB 1 MaJIbIM KOJIMYE€CTBOM WJIM OTCYTCTBMEM INIMAJIbHBIX 3JIEMEH-
TOB, MOXKET ObITh, MOTYT Pa3BUBAThCS TAKME SK30TUYECKUE HAPYILEHUS IIPOBO-
IMMOCTH, KaK MePEeHOC UMITYJIbCca C OJHOTO BOJIOKHA Ha apyroe [YepHurosckasi,
1970; 2001; Yepuurosckas, YepHurockuii, 1976; Waxman, 1982]. N3BecTHO,
YTO JIATEHTHBIE TIEPUObI OTBETOB HEMPOHOB CBSI3aHBI C MOPOTaMU UX peakLnit
Ha CBET — CBETOBOI MOPOT U JIATEHTHOCTh PeaKLIMK TAHIIMO3HOM CeTYaTKU Mpsi-
MO CBSI3aHbI MEXIy CO00M. Y HEPOHOB C OTHOCUTEIHLHO BHICOKMMU MOPOraMu
peaximii Ha cBeT (HU3KOI YyBCTBUTEILHOCTHIO) JIATEHTHBIE MIEPUOIBI PEaKIIUiA,
Kak npaBujio, 6osee mmnrenbHble [LlleBenes, 1971]. D10 o3HayaeT, 4TO y OOIb-
HBIX PACCESTHHBIM CKJIEPO30M MOTYT MOpakaThCsl HA PAHHUX CTAAUSIX HEAPOHBI
oIpee/IeHHBIX TPYMI, KaHAJIOB 3PUTEIbHOI CUCTEMbI C pa3HbIMU MOPGHODYHK-
LIMOHAJIbHBIMM XapaKTEPUCTUKAMM, HO 3TO YK€ OTIeIbHAasI TeMa.

OnHAaKO HE3aBUCUMO OT TOT'0, KAKOBbI MICTOYHUKM BHYTPEHHETO LIyMa, clie-
JIyeT OTMETUTh, YTO BCE, HApyIlIalolllee 3aJaHHbI TPUXOJ CUTHAIA K CIIEAYIO-
LLEMY YPOBHIO 3pUTEIbHOM CUCTEMBI, IIPUBOIUT K BOSHUKHOBEHUIO CIIydaiiHbIX
UMITYJIbCHBIX ITOTOKOB U K BO3PACTAHUIO YPOBHSI BHYTPEHHETO LIyMa.

O6paTuM BHMMaHHE Ha TO, YTO KaK M3MEPEHUE OCTPOThI 3pEHUsI 0ObEK-
TUBHBIM CIIOCOOOM, TaK W M3MEPEHME KOHTPACTHOI 4yBCTBUTEJIBHOCTU O0B-
€KTUBHBIM CITOCOOOM HE 3aBUCST OT BOJIM UCITBITYEMOT0. DTO JAeCTBUTEILHO
00BEKTUBHBIE TTOKA3aTENIH, Y 3TU METOIbI MOTYT OBITh TPUMEHEHBI TSI U3Mepe-
HMS JTIOOBIX HEYMPaBJIsieMbIX BOJIEH MOKa3aTeieii, B TOM YUCIIe IJIs1 U3MEPEHUSI
HEOCO3HaBaeMbIX MPOLIECCOB.
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KAHAABI 3PUTEABHOM CUMCTEMBI

5.1. TIPOBOASAILIME ITYTH,
«MHOOPMALIMOHHBIE KAHAABI»,
OT CETYATKMU K ITOAKOPKOBBIM SIAPAM
M 3PUTEABHOM KOPE

dopmupoBaHue M300pakKeHUsI Ha CeT4aTKe — DTO OCHOBHOM IMepexoj OT
ONTUYECKOTO K HEHpOHHOMY omucaHuio. KiodyeBoil 4YMCIEHHON XapakTe-
PUCTUKOI, Ha TIEPBOM 3Tare, SBIseTcs (PYHKUMs paccestHUsl ONTUKU Tjia3a.
B ceTyatke mpoucxomUT MOMIONIEHHWE KBAHTOB, KOJWPOBAHUE 4uMCa TMOIJI0-
LIEHHBIX KBAHTOB W afanTalus K CpeHEMY YPOBHIO sIpKOCTU. OnrcaHue u3o-
OpakeHUsI B 9TOM CJI0€ MOXKHO 0XapaKTepU30BaTh KaK dKpaHHOE OTOOpaxkeHue
€ro B BUIIE pacnpeeieHrs BO30YXIeHWI, COOTBETCTBYIOIIETO pacIpeneeHUI0
ocBelleHHOCTH. B ceTuarke rasa, B oropeuentopax (120 000 000 mamoyek u
6 400 000 KosI60UEK) TPOUCXOIUT IIPOLIECC MOMIOLIEHUS (POTOHA U 3aITycKa OT-
KJIMKa HEMPOHHBIX CTPYKTYpP. 3aTeM OT ITPOMEKYTOUHBIX CIIOEB CETYATKU — U3
OUTIOJIIPHBIX KJIETOK — aHaJIOTOBBIM 3JIEKTPUUYECKUI CUTHAN TiepelaeTcsl Ha
TaHTJIMO3HBIE KJIETKHM CeTYaTKU. [aHTJIMO3HbIE KJIETKU — 3TO MepBbie TI0 Mepe
00paboTKN MHGMOPMALIMU B 3pUTETLHON CUCTEMe HEMPOHBI, KOTOPbIE TeHEPH-
PYIOT PacpOCTPAHSIOIINECS UMITYTbChI. DTO «BBIXOIHbIE» HEHPOHBI CETYATKH,
X aKCOHBI 00pa3yioT 3pUTEIbHBIN HePB. YKMCIIO aKCOHOB B 3pUTEIBHOM HEpBE
y uesnioBeka koJjiedsercs ot 800 000 1o 1 200 000. TaHTIMO3HbIE KJIETKU CETYaTKU
MOTYT ObITh Pa3HBIX PA3MEPOB, Y HUX, COOTBETCTBEHHO, OOJbIIE U MaJeHb-
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KHWe JICHJAPUTHBIC TTOJIsI, Tejla KJIETOK 1 IMaMeTPbl aKCOHOB. AKCOHBI TAHTJINO03-
HBIX KJIETOK HAIMpaBISIIOTCS B TIOIKOPKOBBIC 3pUTEJIbHBIC 1LIEHTPbl. OCHOBHOE
KOJIMYECTBO aKCOHOB TAHTJIMO3HBIX KJIETOK CBSI3bIBAIOT CETUYATKY U Hapy>KHOE
kosneHuaroe Teso (HKT). ToHkue akCOHBI OT MEJIKHUX TaHTJIMO3HBIX KJIETOK
Hanpasisiores B ciion HKT, B KOTOpbIX TOXe pacrosio)eHbl MeJIKUe KIeTKH.
IMpumem cpearee unciio kiaetok HKT pasubiM 1 210 000 £ 13 700. M3 Hux yuc-
J10 kpynHbIX Bcero 111 000 £ 3 150, a MeIKue cOCTaBISIIOT OCHOBHYIO Maccy —
1099 000 + 134 000.

M3 moakopKoBbIX siiep MHMOpMaIIMs HAPaBIsIeTCsT B IEPBUYHYIO 3PUTETb-
HyIo Kopy (Brodmann area 17, BA17). Ee muiomans y yesaoseka paBHa 2613 mm?,
4TO cocTaBisieT 365 % TutoIaay ceTyaTku, To ecTh B 3,65 pasza O60JblIlle TuToIa-
M CeTYATKH, paBHOI Bcero 715 MM?, OT OTHOI 10 ceMM KOJIO0oUYeK B (hoBea Ha
JIBE TAHTJIMO3HbIE KJIETKM U Ha Tiepudepun 10 cTa Ha OHY TAaHTJIMO3HYIO KJIeT-
Ky wiu ogHo BoJiokHO. KonmnuectBo HelipoHoB B HKT npubinsurenbHo paBHO
YHCJTy BOJIOKOH B 3pUTEJIbHOM HepBe U cocTtasisieT okosio 1 000 000, a konnye-
ctBO HelipoHOB B BA17 cocrasister 538 000 000. Ecau B ceTyaTKe IJIOTHOCTD
PELENTOPOB M FAHTIMO3HbIX KJIETOK HEOJHOPOIHA, OHA YMEHbIIaeTcs OT (hoBea
K nepudepun, To B IEpBUYHOI TTpoeKLIMOHHO# Kope (BA17) pacnpeneneHue
MJIOTHOCTU HEMPOHOB MPAaKTUYECKU ONMHAKOBO. Tak KaK YMCI0 BOJIOKOH, WAy~
IIMX OT IIEHTpa ceTyaTku 13 (poBea, BeJUKO, U3 neprudepru ceTyaTku — Mallo,
TMOBEPXHOCTb KOPBI, B KOTOPYIO Mpoelrpyercs dhoBeanbHasi 00J1acThb, BEJIUKO,
a nepudepun — Majio. DTO TaK Ha3bIBaeMbIi (DaKTOp MarHU(UKALUK TIPea-
CTaBUTEJIbCTBA B KOPE IIEHTPA TOJIsT 3peHus1. BaskHO To, 4TO HanboIbIIee YMCIIO
MEJIKMX TaHTJIMO3HBIX KJIETOK CETYATKM MPEJCTaBJIeHbI B ee eHTpe. [ToaTomy
U B MEPBUYHON 3pUTEIbHON KOPE OCHOBHOE TPEICTABUTEIbCTBO LIEHTPA TTOJIS
3pEHUS] — 3TO MPEACTABUTEIBCTBO MEJIKUX KIeTOK. OCTpPOTy 3peHus orpee-
JISIIOT UMEHHO MEJIKME KJIETKU. AKTUBHOCTbh 3THX KJIETOK KOCBEHHO MOXHO
OLIEHUTH TI0 3JIEKTPOGU3NOJOTUYECKUM U3MEPEHUSM B OMPEICICHHON YacTu
3aTbUIOYHOI 00J1aCTH.

PeuienTuBHbIE MOJSI HEMPOHOB TAHIIMO3HBIX KJIETOK CETYaTKU Y KOIIEK,
MPYMATOB MUMEIOT TIOUTH KPYIJIyI0 GOpMy C KOHLEHTPUUECKUM pPaCIONIoXKe-
HMEM aHTAarOHUCTHYECKUX 30H [cM 0630pbl: Itesep, Llykkepman, 1961; IMoxn-
BUrKMH u ap., 1986, IlleBenen, 1984]. PeLienTuBHBIE [1OJISI TAHTJIMO3HbBIX KJIETOK
cetyatku 1 HelipoHoB HKT mMmeroT 4eTko BhIpaskeHHYIO LIEHTPAJbHYIO 4acTh 1
AHTarOHUCTUYECKYIO Tieprdepuio. Bce HelipOHbI ¢ KOHIIEHTPUISCKUMU Peliern-
TUBHBIMU TIOJISIMU PA3Je/ISIIOTCS Ha B OOJIBbIIME TPYIIITBI: OJHU aKTUBUPYIOT-
CsI TIpY OCBEIIEHUU 1IEHTPA X PELIeNTUBHOTO IO/ — ON-HEWPOHBI, a JApyrue
aKTHUBUPYIOTCS TIPU 3aTeMHEHUU 1ieHTpa — off-HelipoHbl. On- u off-HelpoHbI
MPEACTABISIOT CO00il B3aMMOIOMOJHSIOIIME CUCTEMBI, pearnupyrolime cooT-
BETCTBEHHO Ha CBETJIbIE U TEMHbIE OOBEKTHI. DTO TIEPBbIil YPOBEHb OMITOHEHT-
HBIX HEMPOHOB K SIPKOCTH, OHU pearupyroT Ha cBeT u Ha TbMy |Kuffler, 1953].
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Tlepudepust aTX 30H UMeEET MPOTUBOIIOJIOXHBIE CBONCTBA; TaK, €CJIU LIEHTP
MOJIsl aKTUBUPYETCsI Ha BKIIIOYEHME CBeTa, TO reprdepus Ha BBIKJIIOUeHHEe (on-
eHTp u off-mepudepust), a eciv LIEHTp — Ha BBIKJIIOYEHUE, TO Tiepudepus Ha
BKJItoueHue (off-1ieHTp u on-tniepucepust). PelienTuBHBIC MOJIST HOYHOTO 3pe-
HUS Y PSIZL APYTUX CUCTEM TIOYTH HE MMEIOT TOPMO3HOI nepudepun. DTo Hal0
YUUTBIBATH MPU UCCIEIOBAHUU CUTHAIOB, UAYLIMX OT CETYATKU B IPYTUE MOA-
KOpKOBbI€ siipa. KpoMe Hapy>KHOTO KOJIEHYATOro TeJa, FAaHTJIMO3HbIE KJIETKU
CeTyaTKU HaIpaBJsSIlOT CBOM aKCOHbI B MyJIbBUHAP, CYNpaxua3MalbHOE SIIPO,
BEepXHUE OYrpbl UETBEPOXOJIMUS U JIp. [AHTIMO3HBIE KJIETKU, HEUPOHBI HApYX-
HOTO KOJIEHYAaTOro Teja APYruX MOJKOPKOBBIX SAEP M pa3HbIX 00JacTeit 3pu-
TEJIbHOU KOPBI TIPEICTABIISIIOT COOOI B3aMMOCBSI3aHHbBIE YITOPSIIOUEHHbIE CETHU.

YkaxxeM Ha HEKOTOpbIE CBOICTBA OCHOBHBIX, UMEIOIINX BbIPAXXEHHBIE OTIU-
4usl, HEMPOHHBIX cUcTeM (KaHasoB). [TepBbIit OCHOBHO¥ 1O YMCITy TIPOBOTHUKOB
MyTb WAET OT CETYATKH I10 3pUTEIbHOMY HEPBY Uepe3 X1ua3My 1 jaTepajbHOe KO-
JIeHJYaToe siipo K MepBUYHOM 3puTesibHOM Kope BA17, u imiiib 3aTeM — B «acco-
LIMATUBHBIC» 30HBI KOPBI. DTOT MyTh JCIUTCS Ha JIBA — KPYIMTHOKJIECTOYHOM 1 MeJI-
KOKJIETOUHBIN. [1epBblil HAYMHAETCS OT PAa3HBIX KJIETOK CETYATKU Yepe3 pa3Hble
cion HKT u B pa3zHbie o6pazoBanust BA17, a oTTyna nepexoaut B 10p3aibHbI 1
BEHTpaJIbHbII MyTU. BTOpOI MyTh MPUHLIMITUATIBHO APYIOi; TakXKe HaYMHAETCS
OT TaHIJIMO3HBIX KJIETOK CeTYaTKM (HO 3TUX KJIETOK €lle MEHbIIIEe, YeM KPYITHO-
kineTouHblx, uaymmx B HKT), 1 akcoHbI 3TMX raHIJIMO3HBIX KJIETOK HarpaBIIsi-
I0TCS Yepe3 BepxHue Oyrpel yeTBepoxonmus (SC) u yepes moaymky (P), Ho He
K MEePBUYHBIM, a Cpa3y K «aCCOLMAaTUBHBIM» 00JIacTsIM KOpbl. EcTh erie myTh oT
TAHTJIMO3HBIX KJIETOK CETUATKU K CYIIPaxrua3MaJbHOMY SIIpPY, PETyJIUPYIOIIUNT Cy-
TOYHBIN PUTM.

Haubonee nerasbHO m3ydeH mepBblii nmyTh cetyatka 3 HKT B BA17 [cwm.
0030p: TMogsurux u ap., 1986]. AnaromMmuyecku u (PYHKIMOHAIBHO BbIAEIEHbI
¢ HauboJee pa3TMIHBIMU XapaKTepUCTUKAMU JIBE TPYITITBI TAHTJIMO3HBIX KJIETOK.
bousble 1 MasieHbKYE KJIETKU MTapacosib U MUAIKET, KOPOTKOJIATEHTHBIE U IJTUH-
HOJIaTEeHTHBIE HEpOHbI. HaunHarolumecs OT KJIeTOK CeTYaTKU Mapacoyib U MU~
2KeT CBSI3aHbI C COOTBETCTBYIOIIMMM I10 pa3Mepy MarHo- u napBokjietkamMmu HKT,
3aTeM U3 ynopsinodeHHbIX cioeB HKT myty uayT no yrnopsimoueHHbBIX U BIIOJIHE
OrpeieIeHHbIX CTPYKTYP MEPBUYHOMN 3pUTeTbHON KOpbl. ClieayeT OTMETUTD, YTO
pasesieHue Ha TOHUYeCKUii U (ha3suuecKurii TUTT HEPOHOB CITpaBeJTUBO IS O/~
HUX U TeX Xe cpeAHUX (DOTOMMUECKUX YCIOBUI CTUMYJISILIMU. Bapbupysi ypoBeHb
CBETOBOI (DOHOBOI agaNTalMY U IPKOCTU CTUMYJIa, MOXKHO TTOJIyYUTh MEHEE BbI-
paXkeHHbIE Pa3INIMs MEXIY TOHUUYECKUM U (ha3MueCKMMU HEMpOHaMU.

Ha ypoBue HKT, moMuMoO aHaJOTMYHBIX HEMPOHOB C KOHLEHTPUUYECKON
CTPYKTYPOIi, CyILIECTBYIOT TaKXKe HEMPOHBI ¢ 00JIee CI0XHOM MPOCTPAHCTBEH-
HOI1 opraHu3alnueil pelienTUBHBIX MoJieii; HarpuMep, GparMeHTapHOCTb TOP-
MO3HBIX YY4aCTKOB Ha repudepuu PeLeNTUBHOIO IOJA, HaJlM4yKue B IIOJIE HE
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OJIHOTO, a IByX—TPeX MaKCUMYMOB BO30YXIEHMUSI, U JIPYTUe MPU3HAKU TeTepO-
TeHHOI CTPYKTYpPBI 30H BO30YXICHUSI 1 TOPMOXKEHUSI, HEKOTOpasi OpUueHTaI-
OHHasl U AMPEKIMOHAJIbHAsI YyBCTBUTEIbHOCTh [ HoBUKOB 1 n1p., 1981; [Toasu-
rvH u 1p., 1986; Llykkepman, 1978; I[Moasurux u ap., 1986; Sxumosa, Yukos,
2015]. dna HKT xapakTepHa cTporasi peTHHOTOIMuYecKast opranusanus. [opu-
30HTaJIbHOE B3aUMOJIECTBUE HEIPOHOB HAPYXKHOTO KOJIEHYATOrO Tejia BbIpa-
KEHO c1a0o. M3BeCTHBI TOPMO3HBIE CBSI3U MEXK1y HEHPOHAMMU, TTOJTyYaOIUMHU
MH(pOPMAIIUIO OT Pa3HbIX IJIa3.

B uccnenoBanusix Xpro6ena u Busena 6b110 BiepBhie mokaszaHo [ Hubel, Wie-
sel, 1959], yTo KJIETKM 3pUTETBLHON KOPbI N30MpPaTeIbHbI K OPUEHTALIMU BCIIbI-
XUBAIOIIEH WIN JBUXYILENCS TECTOBOM MoJoCckl. Xbio0en nu Buzen nmokaszanu,
YTO Takasi YyBCTBUTEJIbHOCTb HEMPOHOB OOYCJIOBJIEHAa OCOOEHHOCTSIMU TIPO-
CTPaHCTBEHHOI OpraHu3alliK PELENTUBHBIX MMOJIEH KJIETOK 3pUTEIbHON KOPHI.
PenienituBHOE 110J1€ KOPKOBBIX HEAPOHOB COCTOUT M3 IBYX WJIK OOJIBIIETO Yuca
YepenyrImxcst BO30yXKAarolIX U1 TOPMO3HBIX 30H BBITSIHYTOH (hopMbl. Takue
HEHpPOHBI pearupyloT Ha TeCTOBbIE TOJOChI, COBIAAAIONINE IO HAIpPaBICHUIO
€ BO30YXAAa0IMMU 30HAMU UX PELIENITUBHBIX MOJIE, MO0 Ha MaJible TECTOBbIE
M5ITHA, HO OHU HE YYBCTBUTEJIbHBI K AU(PDY3HOMY OCBEILIEHUIO UX PELIeTITUB-
HbIX mosieil. Xproben u Busen [Hubel, Wiesel, 1962] npemioxuiu aeauTh pe-
LIENITUBHBIE OJIS1 HA TTPOCThIE, CJIOXKHBIE U CBEPXCIIOXKHBIE.

HeiipoHbl ¢ pa3HOii CI0XHOCTHIO PELIENTUBHBIX TOJIEN, HO HACTPOEHHbBIE Ha
BbIJIEJIEHNE OTpe/Ie/IeHHON OpUEeHTAIlMM B IBYyMEPHOM MPOCTPAHCTBEHHO-Yac-
TOTHOM CITEKTpe CTUMYJa, 00pa3yloT BITOJIHE OIpeeieHHbIe KOPKOBbIE CTPYK-
Typbl, KOJIOHKU, B inameTpe okosio 100 mxkm. HeiipoHbl, pacrionoxkeHHbIE 110 CO-
CEICTBY C JAHHOM rpyImnoii HEMPOHOB, C JAHHOI KOJIOHKOI, 00pa3yloT APyTyio
«KOJIOHKY» € M30MpaTebHOCThIO K MHOW opueHTauuu ctumysia. Heckoibko
KOJIOHOK, B KOTOPBIX MPEICTaBICHbI HEIPOHBI, N30MpaTe/IbHbIC KO BCEM OpU-
eHTalMsIM, 00pa3yIoT 3JIeMEHTAPHbII MOJIYJIb, TAK Ha3bIBAEMYIO I'MITEPKOJIOH-
KY, TpeHAa3HAYEHHYIO 1S TOJTHOI 00pabOoTKU ABYyMEPHOTO MPOCTPAHCTBEHHO-
YaCTOTHOTIO CHeKTpa M300pakeHusl Ha CBOEM ydyacTke moJsl 3peHus [Iesep,
1985; 1995; Iesep u ap., 1975]. TopuzoHTaIbHBIE CBSI3U MEXAY OAHOPOIHbI-
MU KOJIOHKaMU, C OTHOW OPUEHTAlIMOHHON M30MPaTeIbHOCThIO OOECTIEUMBAIOT
CIIIMBaHMUE OTAEJBbHBIX (PparMeHTOB U300paxkeHuii, B equHoe 1esoe [Field, 1987;
1993; 1994; 1999]. TopuzoHTaIbHBIE CBSI3U MEXITY PA3HOPOJHBIMU KOJIOHKAMM,
C pa3HOI1 OPUEHTAIIMOHHOM U30MPaTEeIbHOCTHIO OOECTIEUMBAIOT (hparMeHTALIUIO
CLIEHBI U BbiAieeHne oObekTa u3 ¢oHa | [lenenun, 1981; 1984].

Terniepb Mbl 3HaeM, YTO KJIETKH MEPBUYHOM 3pUTEIIBHOM KOPBI TOTOMY U30Mpa-
TeJbHBI K OPUEHTALIMU MOJIOC U KpaeB, UX JUTMHE, IIIMPUHE MOJI0C, a 3pUTe/IbHAs
KOpa MpeACTaBJISIET BHICOKOYITOPSIIOYEHHYIO CTPYKTYPY, YTO MTOI00HAs OpraHu-
3a1usl 00JIeryaeT BblIeJIEHUE ONPENeIeHHbBIX CTATUCTUYECKUX CBSI3e B M300pa-
SKEHUU U YJTy4IlIaeT OTHOILIEHWE CUTHAJT / IITyM B YCJIOBUSIX HEOTPEIeeHHOCTH.
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5.2. TIPOCTPAHCTBEHHO-YACTOTHBIE
KAHAABI 3PUTEABHOM CUCTEMBI

WMHbopMallmoHHbIe KaHAIbl OT CETYATKU 10 TIEPBUYHOIN 3PUTEILHONM KOPbI
BA17 HeomHOPOIHBI IO CBOMM (DYHKLIMOHAILHBIM XapakTepucTukam. OHU BbI-
JIEJISIIOT pa3Hble MPOCTPAHCTBEHHbIE, BpEMEHHBIE, 1IBETOBBIC U, IIABHOE, CTATH -
CTUYECKME XapaKTepHUCTUKM OKpyKarolero Mmupa. B cepenune XX Beka omHUM
13 Haubosiee pacrpoCTPaHEHHBIX MHCTPYMEHTOB [IJIS ONMMCAHUSI aHAJIOTOBBIX
CHUTHAJIOB U UX Mpeo0pa3oBaHUs ObUT CIEKTpaJIbHbIN aHau3 [XapkeBuu, 1953].
B uccnenoBaHM CEHCOPHBIX CUCTEM CMIEKTPaIbHbINA MOAXO UMEJI TOJITYI0 UCTO-
puto. B 3peHnn, HecMOTpsI Ha TIepBbIe IIard U MOJEIH, caeaHHbIe D. MaxoMm 10
HavaJia TeJIeBUBMOHHOM 3pbI | 3BOpuIKUH, 1933], mpakTrdecku He OBUIO CeJIaHO
Huuero. Toapko O. Illame maMepust MPOCTPaHCTBEHHO-YACTOTHBIE XapaKTepH-
CTUKH, a 1€ JlaHre — BpeMeHHbIE YaCTOTHBIE XapakrepucTuku [Schade, 1956;
de Lange, 1958]. lllage u ne Jlanre paccMaTpuBajiv YaCTOTHBIE XapaKTePUCTUKU
3PUTEILHOI CHUCTEMbI KaK OMHOKAHAJIbHOM, XOTSI M TOBOPWIM O CUCTeMe «(ho-
Bea — Kopa». B ocHOBe 3THX paboT — OOIIeN3BECTHBIN METOI TUMHAMUYECKOTO
HCCJIeI0BaHMS JTI0001 TUHENHOMN cucTeMbl. [IprMeHUTETbHO K 3pDEHUI0 CUHYCO-
MIATbHO MOMYJIMPOBAHHBIM BO BpEMEHU CBET TOKa3al AMHAMUUECKYIO TTPUPOLLY
BOCIIpUSITUS B crcTeMe «poBea — Kopar. [le JIaHre ycTaHOBUI XapaKTepUCTUKHI
3aTyXaHUsI MeJIbKaHUIl OT MX YaCTOTHI ITyTeM CpaBHEHUSI aMIUIMTY/IbI BHIXOAHOTO
CHUTHAaJIa 1o aMITIUTY/IE BXOJIHOTO CUTHAJIA 110 YaCTOTe TTPU IMOCTOSIHHOM CpeIHei
SIPKOCTH. DTOT COCO0 MCCiIeIoBaHts ObUT BHaYasle MPUMEHEH K M3YUEHUIO BOC-
npusiTUsI 6€70r0 CBETa, 3aTeM 1IBETHOTO. bbla paspura davkkep-hoToMeTpusi.

WHTennexTyanbHbIi peIBOK ObUT cienaH B Kemopumke Mepriocom Kemmben-
JIOM M UCCJIeAOBATeIsIMUA, BXOAUBIIMMHU B ero KoMaHny. OHU YCTaHOBWIIM, YTO
pasHbIe TUTIBI PELIENITUBHBIX ITOJIEH FAHIIMO3HBIX KJIETOK ceT4aTKu, KiieTok HKT
M KJIETOK KOPbI 00pa3yrOT HEMPOHHBIC CETH, KaHAJbl 3pUTEIbHOI CUCTEMbI, Ha-
CTPOEHHBIE Ha PAa3IMIHbIE TIPOCTPAHCTBEHHBIE YACTOTHI, HA Pa3HYIO CKOPOCTBIO
JBIDKEHUSI CTUMYJIOB Ha CTUMYJIbI, Pa3HYyIO 4acToTy MeiabKaHuii. @. Kemmnoesr
HavaJl CBOM MCCJIeNOBAHUST KOHTPACTHOM UyBCTBUTEIBLHOCTH, eie B 1962 romy,
W BMOCJICICTBUN OHU TTOJTYYMJIU IITMPOKYIO U3BECTHOCTh. CTUMYJIAaMU B €TI0 3KC-
TMePUMEHTAX CITYy>KWIA CUHYCOMIATbHbIE U MPSIMOYTOJIbHBIE PEIIETKU C pa3ind-
HBIMU KOHTPACTOM M TIPOCTPAHCTBEHHOM YacToTOi. CTUMYJIbI MPEAbSBISUIA Ha
9KpaHe JIEKTPOHHO-TYYeBOI TPYOKM M 3aMEPSUTA TTIOPOTOBBIN KOHTPACT IS CH-
HYCOMAAJIbHBIX U MPSIMOYTOJIbHBIX PEIIETOK Pa3HOM MPOCTPAHCTBEHHOM YaCTOThI
[Campbell, Robson, 1968]. [ToporoBbie KOHTPACTHI U3MEPSLIIA METOIOM BapbUPO-
BaHUs TIIyOUHBI MOAYJISIIMU (KOHTPACTa) PEIIeTKH OT MAaKCUMAJIBHOTO [0 3HaYe-
HUS, IPY KOTOPOM OHa CTAHOBUJIACH TIOJTHOCTBHIO HEBUAMMOM [UTsT HaOJTIomaTest,
1 Ha000POT, OT MUHUMAJIBHOTO, HYJIEBOTO KOHTPACTA JIO IIOPOroBOro. B pe3yiib-
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tate usMepeHunit Kemroenn u PoOCOH Moyunm 4acTOTHO-KOHTPACTHYIO XapaK-
TEPUCTUKY, KOTOpasi UMeJla MAaKCUMYM B O0JIaCTH CPEIHUX MPOCTPAHCTBEHHBIX
yacToT, Kak 1 B onbiTax O. [llane u [le Jlanre.

Ha BbICOKMX ¥ HU3KMX IMPOCTPAHCTBEHHBIX YaCTOTaX KOHTPACTHAsI YyBCTBU -
TeJbHOCTD NanaeT. YyBCTBUTENbHOCTh B 00JACTH BHICOKMX MPOCTPAHCTBEHHbBIX
YacTOT OrpaHMYeHa ONTUKON IJ1a3a yejoBeka, B 001acTh HU3KUX — (DYHKIIMO-
HaJIbHBIMU OCOOEHHOCTSIMU Mepeayu CUTHAIA B PETUHO-T€HUKYJIOCTPUAPHOM
nytu. Kemn6et u Po6coH cpaBHUIM KOHTPACTHYIO UyBCTBUTEILHOCTD Ha TIPSI-
MOYTOJIbHBIE PELIETKN U Ha CUHYCOUAAIbHBIE, MU CMOTJIA YCTAHOBUTD, YTO YyB-
CTBUTEJIBHOCTD Ha TTPSIMOYTOJIBHYIO PEIIETKY BBIIIE, YTO CBSI3AHO C €€ CITOKHBIM
criekTpoM. KoHTpacT nmepBoii rapMOHUKY BBIIIIE, 4eM KOHTPACT, ONpeNesieMblit
10 M@aH Py, TO ECTh IO TTPOGDIITIO MEPUOTNIECKON TTPSIMOYTOJILHOM PEIIeTKH CO
CKBaXXHOCTBIO, paBHO 2. TpeThs 1 caenyolime TapMOHUKY He TTO3BOJISUIA T0-
JIYYUTh PE3KOE CHUKEHME KOHTPACTHON YyBCTBUTEILHOCTH K IMPSIMOYTOJIbHBIM
peleTkaM Ha HU3KMX ITPOCTPAHCTBEHHBIX yacToTax. OHU rmonanaiv B 00J1acThb
MaKCUMaJIbHOW YyBCTBUTEIBLHOCTU. M HA0OOpOT, MpPSIMOYTOJbHbBIC pPEIIETKU
C BBICOKMMHU MPOCTPAHCTBEHHBIMU YAaCTOTAMU MO OTIMYAIUCH OT CHUHY-
COUIATIbHBIX, TaK KaK BHICOKME TApMOHMKM MX MPOCTPAHCTBEHHO-YACTOTHOTO
CIeKTpa Tomnanaiu B 00JacTh yXe HeBOCIPUHUMAEMBIX 4acTOT. BrimeneHue
MPOCTPAHCTBEHHO-YACTOTHBIX COCTABJISIIONINX CIIEKTPa MPOUCXOIUT, IO MHE-
Huwo Kemmnbenna u PobGcoHa, B MpoCTpaHCTBEHHO-YACTOTHLIX KaHanax. OHuU
TPEATTOIOXWIN HAJTMIUe OOJIBIIOTO YMCIIa TTapaJlieIbHBIX KAHAJIOB B 3pUTEThb-
Hoii cucteme [Campbell, Robson, 1968].

Ha puc. 5.1 npesacraBieHa cxema KaHajaoB, MAYIIUX OT CETYATKU K 3pUTEITb-
Hoi1 Kope. ToniurHa cTpes UMUTUPYET pa3inuusl B TOJIIIMHE aKCOHOB Pa3HbIX
TUIIOB TaHTJIMO3HBIX KJIETOK CETUYaTKM M HapyXkHOTO KoJieHYaroro Teia. Pas-
peXeHHbIEC pelieNTUBHbIC TOJIsT TTPEACTaBICHBI pa3HbIMU padmepamu. Pazmepbl
PELIENTUBHBIX TMOJIei HE YIOPSI0YeHBI B COOTBETCTBUM C PETUHOTOIMYECKOM
opraHuzanueit. Takoe HajoXeHUEe MEJKWX PEeleNTUBHBbIX MoJiell Ha pasHble
y4acTKHU MOPTpeTa XapaKTepHO JJIs1 YCIOBUSI CBOOOIHOTO MTPOCMOTPa PUCYHKA.

TakuM 006pa3oM, KOHTpACcTHasl YyBCTBUTEIbHOCTb K TMPSMOYTOJbHBIM pe-
IIEeTKaM MPEeBbIIIaeT YyBCTBUTEIbHOCTh K CUHYCOMIATBHBIM, TaK KaK aMILTUTY-
Jla TIepBOI TApMOHUKY B CTIEKTPE MPSIMOYTOJTbHOM PENIETKN BbIIIIE aMILTUTY/IbI
caMoil TIpSIMOYTOJIbHOM pereTkr. MMeHHO 3ToT (haKT MOATBEPAMI CIIOCO0-
HOCTb 3pUTEIBHOM CUCTEMBI pearnpoBaTh Ha OTAEIbHbIE KOMITOHEHTHI CIIEKTpa
n3obpaxkeHusi [Campbell, Robson, 1968]. Tem caMbIM uepe3 CTO JIeT qoraaka
OpHcta Maxa o npuMeHnMoct Dypbe-aHann3a K UCCIEIOBAHUIO 3PUTETb-
HOI CUCTeMbl TOJyuusia yOeAUTeSbHOEe SKCIEPUMEHTAIbHOE OOOCHOBAHUE.
Ha puc. 5.2 npeacrasieHa pelieTka, MEHsIIOLIAsICS 110 Jorapudmy mpocTpaH-
CTBEHHOIi YaCTOTHI CJIeBa HAIpaBoO U IO Jiorapudmy KOHTpacTa CHU3Y BBEpX.
BHyTpu MmokazaHa YyBCTBUTEJIbHOCTb OTAENIbHBIX KaHAJIOB, HACTPOCHHBIX Ha



94 Thasa 5

0ObEeKT U ero |/|306pa>|<eHV|e BXO4 KaHalloB ceT4yaTKa BbIXO KaHalloB Kopa

o

peuenTuBHbIE NOJA peuenTuBHbIE NoJA

Puc. 5.1. Cxema, unmioctpupytoLas NpocTpaHCTBEHHO-YaCTOTHbIE kaHanbl 1 obocTpe-
HVE OPUEHTALMOHHON YyBCTBUTENBbHOCTU Ha ypoBHe BA17. Paamepbl peLenTuBHbIX
nonew He ynopsigoyeHbl B COOTBETCTBUM C PETUHOTOMNUYECKON OpraHn3aLmen

pa3Hble 4acTOThI, clieBa — HM3KUE M cripaBa — Bbicokue. IllupuHa kaHaioB
MoKa3aHa YCJIOBHO U JOJIKHA COCTaBIISITh 0KOJIO 1,5 okTaBhl. O0IIast ornbaro-
ast yKa3biBaeT KPUBYIO KOHTPACTHON YYBCTBUTEIBHOCTU K BUAMMOI TTOIOCE
MPOCTPAHCTBEHHBIX YaCTOT C TIMKOM B YCIIOBUSX (POTOMAYECKOTO (THEBHOTO)
OCBelIleHUs 4 LIUKII / yIJI. Tpaj.

4 yukn/yrn. rpag,

BY-kaHanbl

HY-kaHanbl

KoHTpact

MpocTpaHcTBEHHAs YacToTa

Puc. 5.2. [epemeHHasi NPOCTPaHCTBEHHASA YacToTa C NepeMeHHbI KOHTPacTOM
1 CXema YyBCTBUTENIbHOCTU BCEM 3pUTENbHON CUCTEMBI U OTAEMNbHbBIX
NPOCTPaHCTBEHHO-YACTOTHbIX KaHanoB

Ha puc. 5.2 i1 Kaxkoro U3 KaHaJIoB [TOKa3aHa X YyBCTBUTEIbHOCTh KaK Be-
JINYMHA, 00OpaTHas KOHTPACTY. AHAJIOTMYHO MPeCTaB/IeHa YyBCTBUTEIbHOCTD U
BCeli 3pUTeIbHOI cUCTeMBbl. B manbHeiileM cyliecTBoOBaHUe MPOCTPAHCTBEHHO-
YACTOTHBIX KAHAJIOB B 3pUTEJIbHON CUCTeMe ObLIO MOATBEPXKIEHO MCCIe10Ba-
HUSIMM alaliTallMd K pelIeTKaM ¢ 3aJaHHOM IMPOCTPAHCTBEHHOI 4acTOTOU U
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opueHTanueit [Blakmore, Campbell, 1969]. Tak, mpu paccMaTpuBaHUU B Tede-
HHE TMPOAOJIKUTELHOTO BPEMEHM PEIeTKU OIpeneeHHON MPOCTPaHCTBEH-
HOW YaCTOTHI C BHICOKUM KOHTPACTOM YyBCTBUTEIbHOCTh 3pUTENIBHOM CUCTEMBI
K 9TOI MPOCTPAHCTBEHHOM YacToTe CHMXKaeTcs. [1pu 9ToM 3aTparuBaroTcsl He
TOJIKO YaCTOTa, BbI3bIBAIOIIIAsl aIANITALIMIO, HO U COCETHUE MPOCTPAHCTBEHHbIE
yacToThl. [IIMprHa MOJOCK YacTOT, B Mpeaeaax KOTOPOil MPOMCXOAUT aaanTa-
1M1, COCTaBsIeT 1,5 OKTaBbI, UTO U SIBJISIETCS, COTIacHO Moaenu Kemmnobenna u
PoGcona, muprHoii MpocTpaHCTBEHHO-YaCTOTHOI'O KaHaua.

®eprioc Kemnoen u ero KoJuiern Ha OCHOBAaHUM M3MEPEHHBIX UMM TIPOCTPaH-
CTBEHHBIX M BPEMEHHBIX XapaKTePUCTUK Ha3BaJld 3TU MPOBOIAIINE HEMPOHHBIE
IyTH TIPOCTPAHCTBEHHO-YaCTOTHBIMU KaHaJaMU 3PHUTEJIbHOW CHUCTEMBI. DTOT
TEpMUH TIOJIYYWJT IIMpoYaiiiliee pacrpocTpaHeHne. B maHHOM KHUTE MbI OyneM
paccMaTpuBaTh IBa THUTIA KAHAIOB, HACTPOSHHBIX HA Pa3HbIe MPOCTPAHCTBEHHBIC
YacTOThI, HU3KUE W BBICOKME. DTU JIBa THIIA KAHAJIOB HACTPOEHBI W Ha pa3HbIe
BpeMeHHbIe 4acTOThl. BbifeneHre TONMBKO IBYX KAHAJIOB OYEHb YCIOBHOE, TaK
KaK Mo MapaMeTpaM MPOCTPAHCTBEHHAS] U BpeMEHHasl MOJOChl MPOMYCKaHUSI
MOTYT MOAXOAWTD O/ Pa3Hble TUIbI PELIENTUBHBIX MOJEH CUCTEMBI «CeTyaT-
Ka — Mo3r». Ha camoMm Jene, 1 y KaHalloB, U Y PELENTUBHbBIX MOJIell Helpo-
HOB Pa3HbIX YPOBHEW 3pUTEIBHOM CUCTEMbI UMEETCs LIEJIbII PsIAL ellie ¥ APYTuX
CBOICTB, KOTOpPbIE HAIO IMOAPOOHO OMUCHIBATH. DTO JMHEHHbIE U HEJIUHEeH-
Hble CBOMCTBA, pa3Has YyBCTBUTEIBHOCTD K IIBETOBBIM CUTHAJIaM, K pa3Mepam
BXOJIHBIX M300paxkeHUi 1 T. A. CyIIeCTBYIOT MOIBITKA OTOXIECTBUTH KaHAbI
C pPeLIeNITUBHBIMU TTOJISIMU KPYITHBIX KJIETOK (MarHo) M KJIETOK METKKX (TIapBO).
YV Hux ectb MHOTO 001IMX YepT. Ho ecTb 1 paznuuus.

Ceituac SICHO, YTO peleNTUBHbBIE TOJISI TIEPBUYHOI 3pUTENbHOI KOpbl BA17
SIBJISTIOTCST IBYyMEPHBIMU (DUJTBTpAMU TIPOCTPAaHCTBEHHBIX YacTOT. BHavase mpen-
oJiarajivi, 4YTo B OCHOBE BCeX MpolieccoB —IoKanbHbI Dypre-aHanus [[nesep,
1978; Tiesep, u ap., 1975; Campbell, 1968; 1974;1980; Campbell et al., 1965;
1966; 1968; 1969; 1970]. basucom ms runore3 ®. Kemmnbenna u B. [Mesepa mo-
cayxwuia rurnorte3a D. Maxa, BIepBble BbICKA3aBIIETO MPEINOJOXEHUE, YTO
BXOJIHOE M300pakeHre Mpeodpa3yeTcsi B HeKUii Ko/, HaroMuHatonuii Oypbe-
aHaimu3. [enbMrosbll cuntai, 4to Pyphe-aHaIu3 CIpaBeTUB IS cliyXa, HO He
TSI 3pUTETbHOM crcTeMbl. [To3mHee oka3anoch, UTO HA CAaMOM JeJie U B CIIyXe, 1
B 3pEHUH BCE TMOXOXe, HO HE COBCEM TaK. B 3puTeNIbHOI crcTeMe pelieNTHBHbBIE
OISl OCYILECTBISIOT 00PabOTKY M300paKeHU, HATIOMUHAIOIIYI0 00paboTKy ¢
ITOMOIIIBIO IBYyMEPHBIX 2JIeMeHTOB [abopa, 1 B 4aCTHOCTU HarToMuHaloT discrete
cosine transform (DCT), Tem cambiM obecrieunBasi cxkatve MH(OpMalnu, Ko-
TOpOE TMOCTYXUJI0 OCHOBOM ISl CO3[aHMsl aJITOPUTMOB MexkmyHaponHoro Still
Image Compression Standard JPEG (Joint Photographic Experts Group). Yno0-
HBIM OKa3aJicsl airopuT™M, pazpadboTtaHHbiii B. babkuHbiM B KocMuueckoM MH-
ctutyte B Mockse [Babkin, 1991; 1993]. Crannapt JPEG okazancst onHUM U3
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MEPBBIX SPKUX MPUMEPOB CKATHUS M300paKeHUIA ¢ TTOMOIILI0 HEMPOMOPMOHBIX
METOJIOB, JOCTYITHBIX TeTIEpb KaXIOMY T10JIb30BATENIO Ha TiIaHeTe. ThICsS4u JIto-
Jieil co3naBajiv caMo nporpammHoe obecrnieueHue. Ooiue Guanonoruyeckue 3a-
KOHOMEPHOCTH, onpeeauBine co3nanue crangapra JPEG, npu xkenaHum Mox-
Ho HaiiTu B paborax ®. Kemnbena u ero koyuter B Kemopumke u B. 1. INiezepa
¢ corpyaHukamu B Jlenunrpaze [Blackemore, Cambell, 1969; Campbell, Robson,
1968; Campbell et al., 1969; Campbell, 1970; Ginsburg,1972; Iliesep u ap., 1973;
1975; Tnesep, 1985; IMonuruu u ap., 1986; boumapko u ap., 1999; IlenenuH,
1973; 1981; Wenenux u np., 1985]. Mnen npocTpaHCTBEHHO-YaCTOTHOM uib-
Tpalvy JaBHO HCITOJIb30BAIMCh B O0JACTU CXKATUSl TEJIEBU3MOHHOTO CUTHAIA
[dyxkepmaH, 1964]. Ceityac pa3paboTaHbl 3HAUUTEIBLHO OoJice 3 HEKTUBHBIC
MeTo[bI cxkatus Buneocurnana [Jlymus, 2011].

[MpencraBnenus o pemerkax [abopa Kak oNTUMaJIbHOM BU3yaTbHOM CUTHA-
Jie B CEHCOPHOIi ¢hr3nosioru ObuM TpeaioxeHsl KoxxeBHUKOBbIM U Meliiep-
CKMM B (U3MoNoruu ciyxa, a BarconoMm u bapnoy — B ¢usuosoruu 3peHust
[ KoxkeBHMKOB, Merepckuit, 1963; Watson et al., 1983]. Pemetku [a6opa corykat
U1 MOJIEJIbIO, UMUTUPYIOIIEH CBOMCTBA PELENTUBHBIX MOJEH 3pUTEIbHON KOPbI,
1 ONTUMATbHBIMU CTUMYJIAMU TSI UX UCCIEIOBAHUSI.

CuHTe3upoBaHHbIE pellleTKr [abopa Mo3BOJISIOT U3MEPUTH TOJIOCY IIPOITY-
CKaHUs peUeNnTUBHbBIX MOJIel pa3HbIX YPOBHEN 3pUTEIbHOI cucTteMbl. To, 4TO
OHU BBITSIHYThIe, COBCEM HE O3HAuaeT, YTO 2JIeMeHThl [abopa CTUMYIMPYIOT
TOJIBKO TIPOIOJITOBATHIE PELIETITUBHBIE TIOJIST 3PUTETHHOM KOPBI, KOTOPHIE UMe-
0T aHAJIOTMYHYIO (hopMy. DTO He O3HAYAET, OMHAKO, UTO MPEAbIIYIIAE YPOBHU
He OyIyT aKkTUBMPOBAHBI, HO UX aKTUBALIMS OyIeT CYIIeCTBEHHO apyroit. [Tpu-
MeHeHUe perieTok [abopa o3HavaeT, YTo ¢ TTIOMOIIBIO 3TUX CTUMYJIOB Mbl MO-
K€M YCTAaHOBMTH JBYMEPHYIO MPOCTPAHCTBEHHO-YACTOTHYIO XapaKTEPUCTUKY
pPELIeNTUBHOTO TOJIsI B 3aJaHHBIX YCIOBUSIX HAOTIOICHMSI.

CreyeT OTMETUTD, YTO 00J1aCTh TPUMEHEHMSI CUHYCOUAIbHBIX PEIIETOK He
OrpaHUYMBaETCsl TOJbKO OLIEHKOM MOJI0C YacTOT, MepeJaBaeMbIX TEM WA UHBIM
peuenTUBHBIM mosieM. OCHOBaHHbIE HA UX MTPUMEHEHUU TTPOCTPAHCTBEHHO-Ya-
CTOTHBIE METOIbI SBISIOTCS 3((MEKTUBHBIM UHCTPYMEHTOM JIJIST UCCETOBAaHMS
XapaKTepUCTUK BU3YAJbHBIX CLIEH, ONITUYECKUX U TEJIEBU3MOHHBIX CUCTEM, Pa3-
JIMYHBIX YPOBHEW 3pUTEIBLHOTO aHaiau3aTopa. [IpocTpaHCTBEHHO-YaCTOTHBIE
METOJIbI MCCIeIOBAHUS PACIIUPSIOT HAIITM BO3MOXKHOCTH B TIO3HAHUUW M AIOT
YUCJICHHBIE XapaKTePUCTUKM MJIST TTPOESKTHUPOBAHMSI MCKYCCTBEHHBIX PacCIo-
3HAIOIINX CUCTEM M CHCTEM BU3yalM3alluMd JaHHBIX. MI3MepeHue ABYyMEepHBIX
MPOCTPAHCTBEHHO-YAaCTOTHBIX CBOMCTB MEPBUYHON 3pUTEIBLHON KOPHI TTO3BO-
JISIET YCTAaHOBUTD 3aKOHOMEPHOCTH CBSI3EH MEXIY JIeMEHTaMU M300pakeHUsI.
DJIeMEeHTHI, UMEIOIIMEe OIHY OPUEHTALIUIO, TO €CTh C OJIMHAKOBBIMU CBOICTBA-
MU, B pa3HbIX Y4acTKax IOJISI 3pEHUSI HA OMpPEAeIeHHOM PAcCTOSIHUM MOTYT
YCUJIMBATh aKTUBHOCTD ApyT apyra [Field, 1987—1994] u TopMO3UTh MPOTUBO-
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MOJIOXKHBIE OPTOTOHAJIbHbBIE OPUEHTAILIMH, B3AMMHO OMTIOHEHTHBIE 3JIEMEHTHI, a
WMEHHO peleNTUBHBIE TI0JISI C ONMOHEHTHBIMU cBoiicTBaMu [Lllenenun ,1991].
HarmoMHMM, 4TO [Tt BOCTIPUSITHST (DOPMBI YepPHO-0EITBbIX M300pakeHUIA CyIIe-
CTBYIOT JIBa INTABHBIX OMIMOHEHTHBIX MeXaHu3Ma. [1epBblii 00ecmeunBaeT Ommo-
HEHTHOE OMUCaHWe PeLENTUBHBIMU MOISIMUA CEeTYATKU MOsIBAeHUS ThbMbI (0ff)
u cBeta (on) B u3zobpaxenuu [Barlow, 1953; Kuffler, 1953]. Bropoii obecrne-
yuBaeT onucaHue HOpMbl — 3TO OPUEHTALIMOHHO OTIMOHEHTHbIE MEXaHU3MBbI
3PUTEIBbHOI KOPBI. DTO OBLIO MOKA3aHO B MCUXO(MU3NYECKUX MCCAETOBAHUIX
[Blakemore et al., 1970] u 3aTeM 0Ka3aHO B HEMPODPU3NOIOTUUECKUX UCCIIE-
nmoBanmsx [enenma, 1973; 1981; 1984; Morgan et al., 2000]. Pe3ynbraThl Heli-
POGhU3NOIOTMUECKUX UCCIETOBAHMIA TTpeICTaBIeHBI Ha purc. 5.3.

lg%

0,6}
0,4f

0,2

-0,21

-0,4 L1 a bl P T B |
0,1 05 1,0 50 o

Puc. 5.3. 3aBMCUMOCTb MMMyNbcaLMU HEMPOHa OT CTUMYNALMK K (DOHOBOM
CTUMYNSILMM — OCb OPAMHAT; OT NPOCTPAHCTBEHHON YacTOTbl — OCb abcumce
[WenenuH, 1981-1984]

W3 puc. 5.3 BUOHO, YTO M3MEHEHUE MO OCH aOCIMCC IPOCTPAHCTBEHHON
YaCTOTBI TECTOBOM PEIIeTKN OTHON OpUEHTAIlMU, BEPTUKAILHON, TIPUHATON
3a HyJIb, TIPUBOIUT K U3MEHEHMIO YaCTOThI UMITYJIbCAllUM HEMpOHA MO OTHO-
IIEHUIO K UMITYJIbCAllMK B TTIOKOe. Ecii Mbl UBMEHUM OpHEHTAIINIO TECTOBOM
pemetku Ha 90 yIi1. Tpaj., 3aKOHOMEPHOCTb U3MEHEHMST YaCTOThl UMITYJIbCAlIUU
OyIeT MOJHOCTBIO TPOTUBOIOJIOXKHA OPTOrOHAIbHOM opreHTaluu 0 yri. rpa.
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Heiipodusunonornuyeckue uccieqoBaHUsI TPYI0EMKHU U UX HE YBUIETh HETO-
CPEACTBEHHO IMPU YTEHUM KHUTH, TTOCKOJIBKY HeoOxonuma paboTa B Heiipobu-
3U0JIOTMYECKOM 1ab0paTopun, HO MCUXODUZUYECKUE UCCIIET0BAHUS JOCTYITHbBI
IUTs HaOmroneHWsT Besne. Pukcaliyst B3opa Ha OMHOM PUCYHKE, HalipuMep, Jie-
BOM (puc. 5.4), B TeueHUe TpeX MUHYT, a 3aTeM MepeBO/l B30pa Ha APYroil BbI30-
BYT aKTUBHOE B3aMMOJEICTBUE ONIMOHEHTHBIX HEMPOHHBIX ceTeil — Haboaa-
TeJib YBUIUT B3aUMOJECTBUE ABYX n300paxkeHnil. Ha prucyHke nmpencraBieHbl
peuieTku [abopa, onTUMaJbHBINM CTUMYJI, M Hanbojee OJIM3Kasl MOIE/b peLieIl-
TUBHBIX T10JIEW 3pUTEIbHON KOPHI.

Puc. 5.4. [1Be B3auMHO nepneHavKynspHble peluetkm Mabopa

TakuM 006pa3oM, Mbl MPOIEMOHCTPUPOBAIM PE3YJIbTaThl HEHPODU3UOIOTH -
YECKHUX UCCIIeI0BAHU I TPOCTPAHCTBEHHO-YaCTOTHBIX KAHAJIOB U UX OTMIITOHEHT-
HOE B3aMMO/JICICTBHUE.

TToMUMO TMPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEPUCTUK KaHAJIOB BaxKHOE
3HaUEHUE UMEIOT UX BPEMEHHbBIE XapaKTePUCTUKU.

Ha puc. 5.5 cieBa mokazaHO MHOXECTBO KaHaJIOB, KOTOPBIE YCIIOBHO MOXHO
CBECTH K IByM TUIIaM — OHU U300pakeHbl B OKHE «ITPOCTPAHCTBEHHbIE (DUITb-
TPbI». DTO BICOKOYACTOTHbBIE M HU3KOUACTOTHBIE KaHaIbl. IX OTOXIECTBISIOT
¢ KJIETKaMM MPOBOSIIIKX ITyTeil pa3HOTO pa3mepa.

KpyrHbie raHIIMO3HbIE KJIETKU (I1apacoib), KPYMHbIE KJIETKU HApy>KHOTO
KOJIEHYATOrO Teja 00pasyloT B3aMMOCBSI3aHHbIE CETH, KaK Mbl YXe TOBOpU-
JIM, — KaHaJIbl. DTU KaHaJIbl Ha3bIBAIOT MarHo. MeJikue KJIETKU pa3HbIX yPOB-
Hell 00pa3yloT ceTr, — KaHaJlbl, Ha3bIBaeMbl€ MapBO.

TTocne 06paboTKM B MEPBUYHOI 3pUTEJIbHOIN KOpPEe MarHO- U MapBOCUCTEMBbI
rnepenaioT pa3InyHylo NH(pOpPMAIMIO 0 HaOII0gaeMOoii ClieHe pa3IMyHbIM 00J1a-
CTSIM MO3ra JUId lajibHeiero aHanusa. [1pu aTom napBouUesUTIONSIPHBIN TPaKT,
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PELEENTOPLI NPOCTPAHCTBEHHbIE ®UNbLTPbI BPEMEHHLIE ®UNLTPbI MOPOrOBOE YCTPONCTBO

Puc. 5.5. «KaHoHWueckasi» MHOrokaHanbHasi Mo NpoCTPaHCTBEHHO-YaCTOTHOW
UnNLTpaLUM MOAENb C OAHUM—TPEMS BPEMEHHBLIMU (PUINBTPaMU U OAHUM NMOPOrOBbLIM
yctporicTBoM [KynukoBckuin, PobcoH, 1999]

KOTOPBII YCIOBHO HA3bIBAIOT BEHTPAJIbHBIM TPaKToM, uaeT u3 mojsg BA17 (VI)
B osie BA18 (V2), ortyna B BA19 (V3), 3atem B BA19, BA37 (V4), B HuXHee
BMCOYHOE TT0JIe, XpaHWINIIE ONMMCAHWI N300pakeHN MHBApUMAHTHBIX K Mac-
IITaOHBIM ITpeoOpa3oBaHUSIM 00beKTOB. MHpOopMaIIns, MOCTyIIaiomast 110 3TO-
My TIyTH, 0GeCcTieurBaeT BOBMOXKHOCTD pAaCITO3HABAaHUSI OOBEKTOB.
MarHoue/uTIoNIIPHBINA TPAKT, B CBOIO OYepellb, YCIOBHO HA3bIBAIOT 3aHUM
JIOP3aJIbHBIM TPAKTOM, IMOCKOJBKY M3 3aTbJIOYHOW KOPBI OH HampaBlsSeTCs
K TeMeHHO# Kope. OCHOBHOI (hYHKIIMEH 3TOTO MyTH SIBJISIETCS] aHATU3 XapaK-
Tepa AMHAMUYECKUX MU3MEHEHUI U MOJIOXKEHUST B TIPOCTPAHCTBE 3pUTEIBHOTO
00BbeKTa, TOKaIU3alu 00beKTa B rosie. 11 MarHoUe/TIoISIPHOTO MyTH XapakK-
TepeH KPaTKOBPEMEHHbBIi ObICTPBIi OTBET. JlaHHbBII MyTh YyBCTBUTENIEH K HU3-
KUM TIPOCTPAHCTBEHHBIM YaCTOTaM, OH CITOCOOEH OOHAPYXUTh HU3KKUE YPOBHU
KOHTpAcTa ¥ YyBCTBUTEJIEH K BBICOKUM BPEMEHHBIM 4acTOTaM, UMeeT BbICOKOE
BpeMeHHOe pa3pelreHre. Marnocuctema oOpabaTeiBaeT MH(MOPMALIAIO O ABU-
JKEHMH, O TPYOBIX TTPOCTPAHCTBEHHBIX MPU3HAKAX, BAXKHBIX IJISI OPUEHTAIIUKA
B mpocTpaHcTBe [ Previc, 1987: Livingston, Hubel, 1988; Kulikowski, Vidyasagar,
1990]. MakcuMaJibHbIiI OTBET MarHOCUCTEMbl HaOJIIOIAeTCs TIPU TPEIbsIB-
JICHWW CTUMYJIOB B IWAIla30He HU3KUX MPOCTPAHCTBEHHBIX YACTOT MOPSIKA
0,1—4,0 1ukon / yri1. rpaji. U BBICOKMX BpeMEeHHBIX 4acToT OT 8 10 40 [ix1 1 BbIlIIe.
AKTUBHOCTb K€ MapBOCUCTEMbI MPOSIBJSIETCS] MIPU MPEIbSIBICHUN U300paxe-
HUI, comepKaliuX BBICOKHUE TPOCTPAHCTBEHHBIE 4acTOThI OT 4,0 10 24,0 uuki /
YIUL. Tpaj. U Hu3Kue BpemeHHbie 0,5—1,5 [i1, Ho BO3MOXXHA aKTMBHOCTb JaHHOM
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cucTeMbl ITpu yactotax MeabKauus 10 8 i1 [ Kulikowski, Tolhurst, 1973; Previc,
1987; Kulikowski, Vidyasagar, 1990; Regan, 2000].

OcCHOBHBIE JIBe KPYITHOMACIITaAOHbIe HEMPOHHBIE CETH, Ha3bIBAEMBIE ellle 0P~
3aJTbHBIN M BEHTPATBHBIN MyTH, TTOKA3aHbI Ha pUC. 5.6. AKTUBHOCTh 3TUX HEMPOH-
HBIX CeTeil MOXHO BUAETbH MPU BBIMOJTHEHUM UCIIBITYEMbIM Pa3JIMUHbIX LieJIeHa-
MPaBJIEHHBIX ICUCTBUI C pa3IMYHOMN MOCTAHOBKOM 3a1a4u.

11 HwxHeBmcoYHas kopa

HKT
od B4 B4 B4 W'

00 80 80 80 Lo

peLueHun
MynesuHap MT TemeHHasi kopa [pedpoHTansHas kopa

Puc. 5.6. H13Ko4acCTOTHbI 1 BbICOKOYACTOTHbIN KaHarnbl
nepegadv MHopMaLum oT ceTyaTkm 4o NpedpPOoHTaNbHON KOpbl

AKTUBHOCTb B 3TUX KPYITHOMACIITAOHBIX CETSX OT BXOAHBIX PELIENITOPOB 10
(pPOHTAILHOM KOPBI, IPUHITHAE PEIICHUI U IUIAHUPOBAaHUE AEUCTBUIA, YIIpaB-
JISIETCS BHYTPEHHUM (hOpMUPOBAHMEM LIEW WM TTOCTAHOBKOM 11e/1u. BaxkHyio
poJb UrpaeT u3bupareIbHOe BHUMaHUE, KOTOPOE TMEPEeKIoUaeT aKTMBHOCTh
B TOM WIM UHOM KaHajsie. MexX1y KaHajlaM1 UIeT «00pb0a» 3a BBIXOJ Ha «IIEHTP
MPUHSTUSL pellieHuit». B KaHaje BBICOKOYACTOTHOM Oo0Jiblile MH(pOPMAIUU,
OoJIbIlIe 3JIEMEHTOB, 00pabaThIBAIOIINX WHGOPMALIMIO, OH IO3BOJSET YBU-
JIeTh U3MEHEHUE CUTYalluu Ha OOJIbIlIeM PACCTOSIHUM, a 9TO BaxKHeiilliee npe-
HMMYIIIECTBO YeJOBeKa MO CPaBHEHUIO ¢ OOJIbIIMHCTBOM XUMIIHUKOB. [ToaTomy
OCHOBHOE BHMMaHUE COCPEJOTOYEHO Ha BHICOKOYACTOTHOM KaHase. OmHaKo,
Harnpumep, B OOJBIIMHCTBE UTP, B CIydasix OJIMKHEro 0051, yaep>XaHus TpaHC-
MOPTHOTO CPENICTBA B MOTOKE, MIPU MOCAAKE CAMOJIETa B PYYHOM PEXUME U T. [I.
BaXXHO MEpeKJIIoUeHUEe Ha HU3KUE MPOCTPAHCTBEHHBIE YACTOThI. A UYTEHUE —
9TO TOCTOSIHHBIN TPOLIECC B3aUMOAEUCTBUS HU3KOYACTOTHOTO W BbICOKOYA-
CTOTHOTO KaHaja, HO K BOITPOCaM UYTEHUSI Mbl €111e BEpHEMCSI.

Hano yxaszaTb, 4TO BBIXOJ KaHAJOB 3pUTEJIbHOI CUCTEMbI MIIET Ha COTJIaco-
BaHHbIC (PUIIBTPHI; IO CYIIECTBY, 3TO ONMMCAHUSI OOBEKTOB B 00y4aeMbIX Heii-
POHHBIX ceTsix. VX peannszanivsi MOXeT ObITh caMOii pa3HooOpa3Hoii. BaxHo
MOJYYUTh CUTHAJI pacCOTJIaCOBaHUS M3 TMaMSITU W OMKMCAHMS, TTOCTYITUBIIETO
MO MEePBUYHBIM KaHajaM 3pUTeJbHOM cuctembl. OOLIas cxema IesTeabHO-
CTU 3PUTEJILHOW CHUCTEMBI MpeacTaBieHa Ha puc 5.7. JlaH ee BapuaHT, yYUThI-
BalolMii o0yyeHre U U30uparebHOE BHUMAaHWE, U CUTHAJ Ha OPraHU3aluIo
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JBUTATCJIbHOTO OTKJIMKA. HpeI[CTaBI/IM IIPUMEPBI BJIMAHUWA I/I36I/IpaTCI[I>H01"0
BHUMaHMA Ha B])I60p KaHaJia, O ITpOABJICHUN UHTEpECa HabJro1aTesIsl K UCTOJIb-
30BaHMIO OTMCAaHUsI HAOJI01aeMOTi CLICHbI, 1aBacMO¢ pa60T0171 OIIPEACIICHHOIO
INPOCTPaHCTBEHHO-YaCTOTHOI'O KaHaJia.

OpraHusauus
OBWKEHWNN

. MpuHaTre
unstp[ Mopor peLLEeHwUit

Puc. 5.7. Cxema cornacoBaHHoW hunbsTpaunm B 3pUTenbHON cucteme
[KpacunbHukos, 1958; 1986; 2011] ¢ yueTom 0by4aemoin HEMPOHHOW CeTH,
n3bupartenbHOro BHUMaHWS U CUrHana Ans opraHvu3aunm ABUratenbHOro oTKvka

Pabounii nana3oH onpenessieTcs HACTPOMKOI HabmoaaTes s, HEKUM MeXa-
HU3MOM U30MPATEIbHOTO BHUMAaHUSI, VISl BHIOOpA MHTEPECHOTO yYacTKa B Mpe-
Jiesiax BUIMMOTO Juana3oHa KOHTPACTHOM YyBCTBUTeIbHOCTU. HanmoMHuM, 4TO
MPpU BOXKIEHUU aBTOMOOWIISI HAM HaJI0 aKTUBUPOBATh BBICOKOYACTOTHBIN KaHa
MpY pacCMaTpUBAaHUM JOPOKHBIX yKazaresieil, 1 HU3KOYaCTOTHBIN KaHal ist
CcoXpaHeHus1 6€30MMacHOTO IBMKEHHUS B TOTOKe. BO3MOXXHOCTb aKTUBAIIMY TOTO
WJIM MHOTO yJacTKa BUIMMOTO IMPOCTPAHCTBEHHO-YAaCTOTHOTO AMara3oHa Mo-
JKET TIPOUCXOAUTDH HE TOJBKO B 9KCTPEMAJIbHBIX CUTYallMsIX, HO U B YCJIOBUSIX
J110001 IeATeTbHOCTU YeloBeKa. AHajornuHas auddepeHunanus xapakrepHa
U B TBOPUYECKOM ITpoLIecce.

PaccmoTpum aBa Buza M300pa3uTEIbHOTO MCKYCCTBA — JKMBOTIMCH M Tpa-
duky. [TooTHA B IyXe MMIMPECCUOHNU3Ma aKTUBUPYIOT ITPEUMYILIECTBEHHO Me-
XaHU3Mbl HU3KOYACTOTHOTO OIMMCAHUSI, LIEJIOCTHOTO BOCIPUSITHUS, a rpaduye-
cKkue paboThl MPEUMYIIIECTBEHHO aKTUBUPYIOT MEXaHU3Mbl BbICOKOYACTOTHOM
(bunsTpalmu, 10KaaIbHOTO BOCHpUATHS. TepMUH impression — BreyaTieHue
(J1aT.) oTpaxaeT ri100ajbHOE BOCIpPUATUE U300paxeHus. [ToBbillIeHHAs 9MO-
LIMOHAJIbHASI U Majasl MH(pOpMalMOHHAsl HACHIIIIEHHOCTb TAKOTO THIA XKUBO-
MUMCH He TpeOyeT meTaJbHOIo paccMaTpuBaHus. Bocmpusituio rpaduyeckux
paboT, HAIIPOTUB, MPUCYIIEe MINTEIbHOE paccMarpuBaHue. OOuaue aeranei
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1 HEOOXOIMMOCTh BbIICJIEHUSI BBICOKMX MPOCTPAHCTBEHHBIX YaCTOT TPEOYIOT
MHOTOKPAaTHOTO TIepeBO/Ia B30pa B pa3IMuHbIC yJacTKU u3o0paxeHus. MUmeeT-
csl, TIpaBa, MHOXKECTBO MEPEeXOIHbIX TPUEMOB B M300pa3uTEIbHOM UCKYCCTBE,
HO KpaitHue (hopMBbI €T0 MO3BOJISIIOT MPOAEMOHCTPUPOBATH BO3MOXHOCTh Mepe-
KJTIOUEHMST U30MPATEIbHOTO BHUMAHMUST TS BKIIOUEHMST MEXaHU3Ma JIOKaTbHO-
TO WIM IJ100aJIbHOTO OMUCAHUSI.

J1J1s1 Hac 9TU MpUMePbl BaXKHBI KaK M30MpaTebHOE UCIOJIb30BaHue UHGOP-
Malluu, MoAaBaeMoii TIo OJHOMY 13 KaHAJIOB. DTO IeMOHCTPUPYET, KaK u3bupa-
TeJabHOE OOpallleHne K MHMOpMaIlMKM U3 OJHOTO TUIIa KaHAJIOB BJIMSET Ha TMO-
BeJIeHUE; 3aMETHUM, OTHOTO TUIIa — JIeJICHWE Ha JIBa TUTIA SIBJISIETCST YCIOBHBIM,
HO BecbhbMa IJIOAOTBOPHBIM B METOAMYECKOM U TUIAKTUIECKOM TUTaHaX.

5.3. U3BMPATEABHOE ITOPASKEHME
ITPOCTPAHCTBEHHO-9YACTOTHBIX
KAHAAOB 3PUTEABHOM CUCTEMBI

PaccMoTpuM uccienoBaHus 3pUTENIbHO CUCTEMbI YeJI0OBEKa C YUeTOM IMaTo-
usnoaornYecKrx OTKJIOHEHUH C 11eIbIO BhISIBJIEHUSI OCOOEHHOCTEH nepenayn
MH(GOpMalMY B MHOTOKaHaJIbHOM 3pUTEIbLHOMN CUCTEME.

MHorokaHaJlbHas1 MOJIeJIb 3puTelibHOI cucteMmbl Meprioca Kemmnbeia omnpe-
Ieania 1iejioe HalpaBleHue B HelipoodrTaabMoioruv. Ho Ha mepBom a3Tame
OBUT BakeH IPOCTPAHCTBEHHO-YACTOTHBIM TIOAXOM, M3MEPEHMs] KOHTPACTHOM
JYBCTBUTEIILHOCTA K OlIEHKe (hYHKIIMOHAJIBLHOTO COCTOSTHUSI 3PUTEIILHON CH-
crembl [Makaiosa, 1981; [MuBoBapos, 1982; Lllenenun u ap.,1981; 1982; 1985;
Ginsburg, 1972; 1978; 1983]. UccnenoBaHus n30MpaTeIbHOTO MOPasKeHMsT KaHa-
JIoB Havaymch no3aHee [Llenernn u ap., 1985]. C. B. MypaBbeBa ¢ coaBTOpaMu
y JIBEHALIATH 3IOPOBBIX HAOMIOHATENIEN U Y IIECTUACCITH TAlUEHTOB C pacce-
STHHBIM CKJIEPO30M M3MEPUIN KOHTPACTHYIO UyBCTBUTEIBLHOCTb M ITOCTPOMIIN
MPOCTPAHCTBEHHO-YACTOTHBIE XapaKTePUCTUKHY B OTBET Ha MPEIbsSIBICHUE pellie-
ToK [abopa Ha omHOpoaHOM (hoHe [MypaBbeBa u nip., 2004; 2008; 2010].

Ha puc. 5.8 mokazaHa 3aBUCHMOCTb KOHTPACTHOM 4YBCTBUTEJIBHOCTU OT
MPOCTPAHCTBEHHOM YaCTOThI CTUMYJIA Y 3M0POBBIX HaOIoAaTe e 1 'y alueH-
TOB C pacCcesTHHBIM CKJIEpO30M. B pesyibraTe aHann3a TaHHBIX Mbl BbIISIWIN
TPU TPYMIILI UCTTBITYEMBIX C PACCESTHHBIM CKJIEPO30M.

B rpynmy A GbLIY BKJIIOYEHBI IMTAITUEHTBI C PACCESTHHBIM CKJIEPO30M C JIOMHU-
HUPYIOIINM CHUKEHUEM KOHTPACTHOM YYBCTBUTEIBbHOCTH B 00JIACTU BHICOKUX
MPOCTPAHCTBEHHBIX YacToT (5,5—12 1uki / yri. rpan.); Ha puc. 5.8 KpuBasi 000-
3HavYeHa MyHKTUPHOM JTUHUEN C METKAMM B BUIIE TPEYTOJLHUKOB. B 3Ty rpymmy
BOILIUTM CEMHAAIATh MAlleHTOB.
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B rpymiry b BKITIOYeHBI MMAIIMEHTBI ¢ PACCESTHHBIM CKIIEPO30M C TIPEUMYIIe-
CTBEHHBIM CHUKEHUEM KOHTPACTHON YYBCTBUTEJIBHOCTU B O0JIACTU HU3KUX U
CpelHUX MpocTpaHCTBeHHbIX YacToT (0,3—5,5 ki / yri. rpan.); KpuBasi 000-
3HAYeHa Cepoil MyHKTUPHOM IMHUEHN ¢ MeTKaMU B BUE KBaapaToB. [leBsATHAI-
11aTh MaIlMeHTOB.

B rpynne B — maiueHThl ¢ pacCcessHHbIM CKJIEPO30M C PABHOMEPHBIM CHM-
JK€HMEeM KOHTPACTHOM UyBCTBUTEILHOCTH BO BCEM IMaIa3oHe MPOCTPAHCTBEH-
HbIX yacToT (0,3—12 LuKi / yrii. rpaf.); KpuBast 0003HauyeHa CIUIOLIHOM JIMHU-
el ¢ MeTKaMM B BUJEe KPY>KKOB. JIBaaiaTh 4eThIpe MalMeHTa.

Ipynma B — manmeHThl co CHIKEHWEeM KOHTPACTHON YyBCTBUTEILHOCTH BO
BCEM JTMAIa30He MPOCTPAHCTBEHHBIX YACTOT. DTO MAIIUEHTHI B TSXKEIIOM COCTO-
STHUM, ¢ OBICTPBIM TeYEHUEM PacCesTHHOTO CKIIepo3a.
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Puc. 5.8. KoHTpacTHas 4yBCTBUTENBHOCTb U CTaHAAPTHbIE OTKITIOHEHWUSI OT MOPOroBOro
3HaYeHNs1 KOHTPacTa Ans Pa3NUYHbIX NPOCTPAHCTBEHHbLIX YaCTOT TECTOBbLIX PELLETOK
[abopa. BepxHsas kpuBas — Hopma. [JlOMUHUPOBAHME CHKEHNSI KOHTPACTHOWM YyBCTBU-
TeNbHOCTU B BUAMMOM NPOCTPaAHCTBEHHO-4aCTOTHOM AnanasoHe:

A — noTepsiHa YyBCTBUTENbHOCTb TOSbKO B 06MACTUN BbICOKUX NMPOCTPAHCTBEHHBIX
YacToT, b — HU3KMX 1 cpegHux, B — CHXeHre 4yBCTBUTENBLHOCTY BO BCEM BUAMMOM
AvanasoHe. o ocn abeumnce — NpocTpaHCTBEHHas vYactoTta (Umkn / yrm. rpaa.);

No OCY OpAUHAT — KOHTpacTHas YyBCTBUTENbHOCTL K', rae K — KOHTpacT,
paccunTaHHbI no dopmyne MankenbcoHa [MypasbeBa v ap., 2004; 2008; 2010]
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s maHHOTO MCClieOBAaHUSI HAC MHTEPECOBAIM MAlMEeHThl ¢ HaYyalbHBIMU
MPOSIBJICHUSIMU PACCESIHHOTO CKJIEp03a, MO3TOMY B JajbHEWIeM Mbl Oyaem
paccMarpuBaTh TOJIBKO JBE TPYIMIIbl MauueHToB — A 1 b — co cHukeHuem
B 00JIaCTM BBICOKMX TMPOCTPAHCTBEHHBIX YaCTOT U CO CHUXEHUEM B 00JacTu
HU3KUX U CPEAHUX MPOCTPAHCTBEHHBIX YACTOT.

N3 puc 5.8 ciemyer, 4To MO AaHHBIM BU30KOHTPACTOMETPUM YaCTOTHO-
KOHTPACTHbIE XapaKTepUCTUKHU Y Pa3TUUYHBIX OOJIbHBIX PACCESTHHBIM CKJIEepO-
30M U3MEHSIIOTCS AaXkKe Ha HayalbHbBIX cTaausx (cM. rpymmnbl A u b) [MypaBbeBa
u ap., 2008]. Ho aTo He crienmduuecKnii MapKep pacCesHHOIO CKJIepo3a, Tak
KaK HapylIeHWs] KOHTPACTHOM YYBCTBUTEIBHOCTH MOTYT MIPOMCXOIUTDH B JTIO-
OOM yuyacTKe auaria3oHa MpoCTPaHCTBEHHBIX YaCTOT IIPH Pa3IMUHBIX 3a00IeBa-
Husx [enenun u ap., 1985]. OcoGeHHOCTH paccesstHHOTO CKJIepo3a B TOM, UTO
OH TopaxkaeT Bce MUEJIMHOBbBIE BOJIOKHA B opranusme. Ho ecinu y manuenTa Ha
paHHel cTaauu 3a00JieBaHUSI CHUXKEHA KOHTPACTHAsI YyBCTBUTEIbHOCTD TOJIb-
KO Ha BBICOKUMX IMPOCTPAHCTBEHHBIX YACTOTAX, MOKHO TOBOPUTH O IOMUHUPYIO-
IIEM MOPakKE€HUU TOJbKO TOHKMX MUEIMHOBBIX BOJJOKOH WJIM, €CIM CHMXEHa
Ha HU3KUX MPOCTPAHCTBEHHBIX YACTOTaX, — TOJIbKO ToscThiX. C. B. MypaBbe-
BOIi M COAaBTOpPaMU ObUIU BbIAEIECHBI ABE TPYIMIbl — MALMEHTOB CO CHUXKEHUEM
B 00J1aCTH HU3KUX ITPOCTPAHCTBEHHBIX YACTOT U B 00J1aCTH BBICOKMX TTPOCTPAH-
CTBEHHBIX 4acToT [MypaBbeBa u ap., 2004; 2008; 2010]. HarisimHo 3TO BUIHO
Ha puc. 5.8: KpuBas KOHTPACTHOM YYBCTBUTEJIBHOCTH y MAIIMEHTOB I'PYMIIbl A
OTpaxaeT COXpPaHHOCTb KOHTPACTHOM YYBCTBUTEIBHOCTU B 00JACTH HM3KUX
MMPOCTPAHCTBEHHBIX YaCTOT; YYBCTBUTEILHOCTh B 00JIACTH BHICOKMX ITPOCTPAH-
CTBEHHBIX YaCTOT Y MAIlUEHTOB IPYIIBI A TIPAKTUIECKU OTCYTCTBYET; U HA000-
pOT, y TTAlIMEHTOB TPyIINbl b coxpaHeHa 4yBCTBUTEILHOCTD B 001aCTU BBICOKUX
MPOCTPAHCTBEHHBIX YaCTOT.

bblia BeIABMHYTA TUIIOTE3a O CIELM(PUISCKOM BO3ICHCTBUU OJHOTO TUIIA
TEUEHUST PACCESTHHOTO CKJIepo3a, MPU KOTOPOM MOBPEXKIAIOTCS BHavYaje IMpe-
HMMYIIIECTBEHHO TOHKME MUEJIUHOBBIE BOJOKHA, — TpyMma A, U BTOPOTo TUIa
TeUyeHUsl TaHHOTo 3a0ojeBaHusl — rpymnna b, Koraa 3adoseBaHre HAUMHAETCS
C MOpaXeHUs TOJCThIX MUEIMHOBBIX BOJIOKOH [MypaBbeBa u ap., 2004; 2008;
2010]. IIpoBepka 3Toif TUIIOTE3bI OKa3ajaach JOCTAaTOUHO mpocToii. M3BecTHO,
YTO CYILIECTBYET OOIIMI MPUHIIUIT IeHCTBUS CEHCOPHBIX CUCTEM, KOT/Ia BXOM-
HOI CHTHaJ JII000I MOAJIbHOCTHU TIpeoOpa3yeTcsl B MPOCTPAHCTBEHHBIM KOJI.
B cityxoBoii cucteme BEICOKHE 3BYKOBBIE YaCTOTHI B3aUMOIECMCTBYIOT C TOHKH-
MU pelenTopaMM U TMepeaaroTcsi B MO3T B OIpe/ie/IeHHbIE MPOCTPAaHCTBEHHbIE
CTPYKTYPbI TOHKUMU MUEJTMHOBBIMU BOJIOKHAMU, HU3KHUE YaCTOTHI — OOJIbIIIN-
MU KJIETKAaMU U TOJICTBIMU aKCOHAMU. DTO aHAJIOTUYHO TOMY, YTO IMMPOUCXOIUT
B 3PEHUM, KOTZIa MEJIKHUE JeTaIu KOAUPYIOTCSI B MEJIKMX PELIETITUBHBIX TTOJISIX U
nepeaarTcs B MO3I KaHaJlaMU, HACTPOCHHBIMU Ha BBICOKHE MPOCTPAHCTBEH-
Hble YacToThl. HU3Kue yacToThl nepeaatotcs B Apyrux KaHauax. [Iposepka co-
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cTosijia B TOM, UTOOBI Y OTHOTO M TOTO € IMallMeHTa U3MEePUTh BUIEOTPAMMY
(ripu ycsioBUM, eciii pedpakiiusl y HEro He U3MEHEHa, PeleNTOPHBIN armapar
B HOpMeE) 1 aynuorpammy (IIpy YCJIIOBUM COXPAaHHOCTH BCEX BJIEMEHTOB Cpeji-
Hero yxa). bbuto mpoBeeHo 00c/ie0BaHUE CIIYXOBOM U 3pUTEIbHOI UyBCTBU-
TeJbHOCTU Ha ayIMOMETpe U Ha BU30OKOHTpACTOMETpe (Halllelt KOHCTPYKIINN).
Pesynbrarsl aynuoMeTpuu ¥ BUBOKOHTPACTOMETPUU MPEACTABICHBI B BULIE ay-
JNIMOTPaMMBbI U BUAEOrpaMMbl Ha puc. 5.9. HarnsniHo npoaeMOHCTpUPOBaHO MO-
paxkeHue TOHKUX BOJIOKOH, COOTBETCTBEHHO, MEIKOKJIETOYHOI CUCTEeMBbI (T1ap-
BOCHCTEMBI) U B CIyXOBOM, 1 B 3pUTEILHON CUCTEMaX.
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Puc. 5.9. Ayanorpamma neBoro yxa v BugeorpamMmma fieBoro rnasa ogHoro nauyueHTa.
Ayanorpamma: no ocu abcumcc — BbICOTa 3ByKa; MO OCU OpAMHAT — COXPAHHOCTL Cryxa
B Ab oTHOCMTenbHO HOpMbI. Buaeorpamma: no ocn abcumce — NpocTpaHCTBEHHAsA
YacTtoTa (Uumkn / yrn. rpag.); No ocy opaAnMHaT — COXPaHHOCTb 3peHus
B NPOLIEHTaxX OTHOCUTENIbHO HOPMbI

N36upaTesibHOE CHUXEHHUE KOHTPACTHOM UyBCTBUTEIBHOCTH, MO JaHHBIM
ayIMOMETPUU U BU3OKOHTPACTOMETPUM, TTOATBEPKAACT CIPABEIIUBOCTh pa3-
JiesieHusT Ha JBe (DYHKIIMOHAIbHbIE I'PYIbl KJIETOK, MPOBOISIINX U 0Opaba-
THIBAIOLIMX CEHCOPHYIO MHGOPMAIIMIO B Pa3HbIX OpraHax YyBCTB U, BEPOSITHO,
B IBUTATEJIbHBIX BOJIOKHAX.

O000IIMB BCe IMOJy4YeHHbIE HaMU ICHMXO(pU3UUEeCKue U 3JIeKTpodu3ro-
JIOTUYEeCKHe MaHHbIe, Mbl MOXEM YTBEpXKIaTh cieaytoniee. Bo-miepBbIx, neii-
CTBUTEJIBHO, TIAIIMEHTOB C PacCesTHHBIM CKJIEPO30M MOXHO pa3leUTh Ha JIBE
TPYIIIBLI: ¢ HapylIeHWeM B O0JAaCTM HUBKMX M CPEIHUX IMPOCTPAHCTBEHHBIX
4acToT (AIOMUHUPOBAHUE HAPYIICHUI KPYITHOKJIETOUHOW CUCTEMBI — MarHo-
CHUCTEeMbl) U C HapylleHWeM B 00JJIAaCTHM BBICOKMX MPOCTPAHCTBEHHBIX YacTOT
(IOMMHMPOBaHNE HAPYIICHUI MEJIKOKJIETOUHOM CUCTEMBbl — IMapBOCUCTEMBI).
M, BO-BTOpPBIX, OblIa TOJIydeHa B3aMMOCBSI3b PE3YJIBTATOB MCUXO(PU3NIECKUX
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U 31eKTpodu3nosornueckux uccieaoBanuii. [lomydyeHHbie JaHHBIC TTOATBEPXK-
AT pas3jinuusl B OCOOCHHOCTSIX CUMIITOMATUKW Pa3HbIX TPYII TMallMeHTOB
B MpOLIECCEe Pa3BUTUSI PACCESIHHOIO CKJIepo3a, MaTojJoTMM, KOTopasi B HallluX
HUCCIIEIOBAHUSIX UTPAET POJIb «KJIIOUa» ISl U3YyYeHUs! (DYHKIIMOHAIBHBIX pa3-
JIMYHBIX CBOMCTB MarHo- M MapBOCUCTEMBbI.

Takoe pazaeneHre Ha ABa Pa3HbIX TEUEHUS PACCESTHHOTO CKJiepo3a Mperno-
JlaraeT pasHble HavyaJbHble OMOXMMUYECKHE U UMMYHOJIOTMUECKHUE MPOIIECCHI
B opraHusme. VX mouck He 3acTaBUJ HAc XIaTh; MPOBeJACHHbIE HAMU UMMY-
HOJIOTMYECKUE UCCIeNOBAaHUS TaKKe Pa3iessaioT (opMbl IeMUETMHU3AIUMA Ha
TPYIIIBI, IBe U3 KOTOPBIX — OCHOBHBIE. 1S OMHUX (hOpM XapaKTepHO OJM3KOe
cXoncTBO ¢ T-KJIeTOYHO-0TOCpeNOBaHHBIMU M T-KJIETOYHO-TUTIOC aHTUTEI0-
OIOCPEIOBAHHBIMU AyTOMMMYHHBIMU 3HIIE(DATOMUETIUTAMU COOTBETCTBEHHO.
Hpyrue (opmbl yKasbIBalOT Ha MEPBUYHYIO TUCTPODUIO OJUTONEHIPOIINTOB,
YTO HAITOMMHAET BUPYC- U TOKCUHO-UHAYLIMPOBAHHYIO ayTOMMMYHHYIO IeMUE-
ymHu3aumio [ Lucchinetti et al., 2000].

MHorouncaeHHbIe KIMHUYECKHE HaOII0IeHNS YKa3bIBAIOT Ha TO, UTO Y 3HA-
YUTETBPHOM YaCTH TAIIMEHTOB C pacCestHHBIM CKiiepo3oM (15 %) BhIsIBIIsICTCS
CHMXKEHME OCTPOTHI 3peHMSI (IO COTHIX) B OCTPbII MEePUO. 3aTeM MOSIBISIIOTCS
LIEHTpaJIbHbIe CKOTOMBI (85,6 %), 4TO XapaKTepHO [T MAllMCHTOB IPYIIIBI A.
3aMeTuM, YTO HapyIIeHUs B 00JaCTH BHICOKMX YaCTOT U LIEHTPAIBHOTO 3pEHUS
Jierde TMarHoCTUPYIOTCS KIMHULIMCTaMM, M Ha HUX Yallie o0paiialoT BHUMaHNe
MTaIIUeHTHI.

[MoydeHHBIE KITMHUYECKUE HAOJIOIECHUSI TIO3BOJISIIOT YTBEPIKIATh, YTO KPYII-
HOKJIETOUYHbBIC U MEJIKOKJICTOUHBIEC MPOBOJSIINE TTyTH, HEMPOHHBIE CETU UMEIOT
He TOJIbKO 3aMeTHbIe MOP(OJIOTMUECKUE OTINYMSI, HE TOIBKO pa3Hble (DyHKIINO-
HaJIbHBIE CBOMCTBA Tiepeqauynd pa3Hoil MH(pOpMalMKU 0 YacToTe, HO U pa3Hylo
HEeipoOMOJIOTMYECKYIO TPUPO/TY.

B pesynbrare naMepeHust 3pUTEIbHBIX BbI3BAHHBIX MOTCHIIMAJIOB Ha IIIaX-
MaTHbII MATTEPH Pa3IMYHON MPOCTPAHCTBEHHON YaCTOThl U OMHOTO KOHTpa-
cTa ObLIM TaKXKe MOJTyYeHbl JaHHbIE, CBUIETEIbCTBYIOIIME B MOJIb3y TOTO, YTO
y OHOI TPYIINBI MAllMeHTOB C PacCEesTHHBIM CKJIEPO30M HaOJIoAaloTCs Hapy-
LIEHUsT B 00JIACTH HUBKMX U CPEITHUX MPOCTPAHCTBEHHBIX YACTOT, TO €CTh 10-
MMHUPYET MOpaKeHUe KPYIMTHOKIETOYHOM CUCTEMBI; Y TIPYTOM TPYTIIIBI TAITUeH-
TOB C pacCesTHHBIM CKJIEPO30M HaOJIOIAI0TCST HAPYIIEHUS B 00J1aCTH HAYaTbHBIX
3HAUEHUI BBICOKMX MPOCTPAHCTBEHHBIX 4aCTOT. MOXHO TOBOPUTH O TOM, YTO
MPU pacCcesTHHOM CKJIEpO3€e TTPOUCXOIUT COYETAHHOE CHUKEHUE UYBCTBUTEIbHO-
CTH B TOM WJIM MHOM y4acTKe BUAMMOTO 1 3BYKOBOTO AIa3oHa, YTo OTpakaer,
B YaCTHOCTH, MOpaxke€HUE TTPOBOISIIIUX MyTeil, MpeaCTaBICHHBIX MUETUHOBBI-
MU BOJIOKHAMU OMPEeJICHHOTO TUIIA, C ONPeAeIeHHBIMU MOP(hOJIOTUIECKUMMU,
3JIEKTPO(U3UOTOTUIECKUMU, (DYHKIIMOHATBHBIMU U HEHPOOUOJOTUYECKUMU
CBOMCTBaMMU.

I'AABA

OOBEA U ITEPUDEPUA.
ITEPUCKOITMYECKOE
N TEAECKOITMYECKOE 3PEHME

6.1. CTPYKTYPA ®OBEOASIPHOM
U ITEPUDEPUYECKOM CUCTEMBI

[T10THOCTB YIMAaKOBKU B CETYATKE PELICTITOPOB, pa3Mephl PELICIITOPOB, IJIOT-
HOCTb YIaKOBKM TaHIJIMO3HBIX KJIETOK, pa3Mepbl U BPEMEHHbIE XapaKTepUCTHU-
KU peLEeNTUBHBIX MOJIel FaHTJIMO3HbBIX KJIETOK HEOMTHOPOIHBI 10 MOJIIO0 3pEHMUSL.
Bce oHu cMmeniaoTes oT LeHTpa ceTYaTku K nepudepuu, TO eCTb U3MEHSIOTCS
C 9KCIIEHTPUCUTETOM.

Ecnu BepHyThCS K puc. 3.7, MOXHO yBUIETh U3MEHEHME CIIEKTpa M300pa-
JKEHMST CTaHIAPTHOTO TOPTpeTa ¢ dKCIeHTprucuTeToM. [Ipu dukcammu B3opa
Ha MpaBoOM 3pavyke MPaKTUUECKU BCe JTUIIO Pa3MBIBACTCS TIPHU €TO BOCIIPUSITHHI
Ha O6JIU3KOM paccTtosiHuu. [1pu ymaneHuu, Korjaa pa3mep JIMIa COOTBETCTBYET
pa3mepy (oseosbl (okosio 1 yri1. rpaa.) uiu naxke (GoBeosuTsl (TIPEeaCTaBIISIO-
LIEH «LIEHTPaJIbHBIN OyKeT» KOJ00UYeK), paBHOI Bcero okosio 20 yrii. MUH., Bce
JINII0O HAUMHAET BOCIIPUHMMATHCS KakK eauHoe 1enoe. Hanuure ¢hoBeouTh U
(oBeoIBI OCYIIECTBISCT CXKaTHe U300paKeHNUsI, TaK KaK C BHICOKUM pa3pelie-
HMEM TepelaeTcsl U3 CeTyaTkKyd B MO3T TOJIBKO LIEHTpaibHasl 4acTb IMOJS 3pe-
Hus. C BBICOKMM paspelieHrueM B MO3T MepegaeTcsl TUIoIaaKa moJjsi 3peHusl,
BKJTIOYAOIIIAs [TO BEJIMYMHE TOJIBKO 1 % Bcero moJist 3peHust. B mepBryHOi Kope
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aTa TIolIanKka B cuiy akropa MarHuuKauyd peTHHOTOITMYECKOTO TIpeIcTa-
BUTEJILCTBA 3aHMMAET OKOJIO TPETU. DTa TPETh MEPBUYHON KOPbI 3aHUMAETCS
00pabOTKOI1 BBICOKOYACTOTHOM MH(pOPMALIUU U «CILIMBAHUEM» €€ BO BDEMEHMU.
«ClumBaloTcsi» OTAeIbHbIe (parMeHThl B €IMHOE 1IeJ0e MPU TMepeMelleHUun
B30pa 1O CTOSIUEl KapTUHKE B YCIOBUSIX, KOTJa HEMOJABUXKHA rojoBa HabI10-
Jatensi, a nBuramTcs riasa (cM. . 1). «CiumBaloTcsi» OTae/ibHbie U300paxke-
HUS1, TIPUXOISIIME B MO3T 110 BBICOKOYACTOTHOMY KaHally, y KOTOPOTO BpeMeH-
HOI KBaHT 00paboTKu cocTtanisieT 0kosio 100 mc [[Toaurus u ap., 1986]. Do
«CIIMBaHKUE» COMPOBOXIAETCS CXKaTheM MH(GOpMalM, HO TTPUBOIUT K HEOO-
XOIUMOCTH ITOCTPOEHMUSI T1a30IBUTATEeIbHOM cucTeMbl. OCcOOBIi MHTEpEC TIpe-
cTaBJIsIeT paboTa HEMPOHHOM CETH 3aTBUIOYHOM KOPBI, OCYIIECTBIISIONIAST CIITH -
BaHMe n300paxkeHuit Kaxabie 100 Mmc.

Bananc mexmy BOCHIpUSITUEM BBICOKMX M HU3KMX IMPOCTPAHCTBEHHBIX ya-
CTOT OMpeAeIsieT Bech npoluecc BocnpusiTusi. MHTepecHo, 4To KJII0ueByio poJib
B 9TOM Urpaet ¢hoBeoJsia, KOTopasl pacrosioXeHa B LIEHTPe CEeTYaTKU U B LIEHTpe
paccMaTpuBaeMbIX HaMU COOBITUI. UMEHHO MO3TOMY MBI pacCMOTPUM DPOJIb
¢oBeoJIbl 1a3a yesoBeKka B Mpoliecce BOCMPUATUS. 3aMETUM, UTO MEePUO. pe-
LIETOK, YYBCTBUTEIbHOCTh K KOTOPbIM MaKCMMaJibHa B YIJIOBBIX I'paaycax, pa-
BeH pasmepy (GoBeosibl, a MpejesbHasl YIakoBKa pelienTopoB B hoBeosie co-
OTBETCTBYET MaKCMMaJbHO BOCIPMHMMAEMOI MPOCTPAHCTBEHHOW YacToTe
B 60 MK / yIi1 rpa.

OcoO0BIl MHTEPEC MPENCTABISICT TPUHIIUIT Pa3aeIbHOTO BBIIETCHUS U TaTh-
Helrero B3auMoAecTBUs MHMOPMALUM O BOCIIPUSITUM HU3KUX U BBICOKUX
MPOCTPAHCTBEHHbBIX YaCTOT. DTU MEXaHU3Mbl QWIBTPALIUM B PA3Ie/IbHBIX Ka-
HaJlaX 3pUTENIbHON CHCTEMbI PabOTalOT COBMECTHO U COTJIACOBAHHO, UYTOOBI
00eCTeYuTh ONTUMaIbHOE BOCTIPUSITUE 3PUTEIBHOTO MUpa IS IeSITEIbHOCTH
YeJloBeKa.

3pUTENbHYIO CUCTEMY y3Ke JaBHO M3YYaloT KaK MHOTOKaHAJIBHYIO U B TIpefesie
JBYXKaHaJIbHYI0 cucteMy. Hampumep, (oronuueckoe-cKoTonmyeckoe (IHEB-
HOe-HOUHOE) 3peHue, 3peHMe LieHTpasibHoe ((hoBeaabHOE)-TieprudepruIecKoe;
JUISI U3y4EeHUsI 1IBeTa BbIAEJIEHbI OMMOHEHTHBIE Tapbl YepHO-0eble, CUHEe-XKe-
Thble, KpaCHO-3eJIeHbIe, 17151 U3y4eHUs (HOPMBI BbIIEIeHbI OPMEHTAIIMOHHO-OIIITO-
HEHTHBbIE OpPTOTOHaJIbHbIE cucTeMbl. Ho camasi mHTepecHasl ABOWCTBEHHOCTb
3PUTENILHON CHCTEMBbI BbISIBJIEHA TIPW M3YYeHWU KOHTPACTHOM YYBCTBUTEIBHO-
CTH, 3TO ABOMCTBEHHOCTD IIEHTPa U Tiepudeprn TOJIST 3peHUST (CM.: IIBETHAST WJI-
mocTpanust 6.1).

doBea HAXOAUTCS Ha PACCTOSTHUU 4 MM OT OTITUYECKOTO MMCKA U HIKEe Ha
0,8 MM OT ropu3oHTaIbHOTO MepuaraHa. OObBIYHO ee BUAHO Ha YPOBHE, UAYIIEM
MO HUXXKHEMY Kparo JIUCKa 3pUTEJIbHOTO HEPBa, pexke — HUXe, OYeHb PEIKO —
HaJ LIEHTPOM JMCKa 3pUTeIbHOro Hepsa. JlucraHius ot aucka ao ¢osea u3-
MEHSIETCS He TOBKO B KaXKI0M MHAMBUAYATbLHOM Ciydyae, HO Jaxe ObIBaeT pa3-

Dosea u nepugepus. llepuckonuueckoe u meaeckonu44eckoe 3peHue 109

JIMYHOM Y ABYX TJ1a3 omHOro yejoBeka |Lineback, 1927]. OrpanuuuBaet ¢oBea
clivus — ckart, nocturaroluii Kpast (hoBeOJISIPHOM 9KCKaBallMu, CaMOI TOJICTOM
yactu cetyaTku. Bo Beeit posea okoso 25 000 kondouek. B eHnTpe posea ecth
nposaji — ¢oBeoia, a B LIeHTpe (poBeOJIbl — MaJIeHbKasl LIEHTpaJbHasi BOTHY-
TOCTb, concavity, nosyuuBiiast HazBanue UMBO (navel), nau Kak rpolie Mbl ee
HasbIBaeM, — ¢oBeosuTa. B poBeosie — TOIbKO IIOTHO YITaKOBaHHbIE KOJIOOY-
KU, OHU 0oJjiee TOHKME W JUIMHHBIE, YeM B APYIMX YacTsX ceTyaTku. B 1ieHTpe
(oBeo bl — caMble TOHKME BHEIIHUE CErMEHTBI, CBETOTIPMEMHAsT 4acTh KOJ-
6ouek. OHu HanboJiee TIOTHO ynakoBaHbl. MpaHIly3cKue KCCIeI0BaTe M Ha-
3BIBAIOT UX «OYKETOM» LIEHTpaJIbHBIX Koa0ouek [Rochon-Duvigneaud, 1917].
JlmmHa Koaoo4uek ¢poBeosnThl — 70 MKM, 4TO B ABa pa3a OOJIbIIe, YeM Ha Kparo
(doBea, 3a cueT yIUIMHEHUSI BHEIITHETO CerMeHTa KoI00uku. JlnameTp HapykKHO-
ro Topua Koyjoouyku — 1 MKM, ocHOBaHUS — 1,5 MKM, a Ha Kpaito ¢oBea — 1,3
" 4 MKM cOOTBeTCTBeHHO. Ha Kpato (hoBeOTUTHI MOSBISIOTCS eIMHUIHBIC Ma-
Jlouku. B ¢oBeonuTe, B 3TOI MajieHbKOI 00J1acTH, MO JaHHBIM MOPdOJIOroB,
yrnakoBaHo 2,5 000 kon6ouek [Duke-Elder, Wybar, 1961].

6.2. TIPOCTPAHCTBEHHBIE YACTOTHO-
KOHTPACTHBIE XAPAKTEPUCTUKU
HHEHTPA M1 ITEPUOEPUIN

ITo maHHBIM U3MepEeHUsI KOHTPACTHON YyBCTBUTEILHOCTH TSI pA3HBIX MPO-
CTPAHCTBEHHBIX YaCTOT BUIHO, YTO MAKCUMYM YYBCTBUTEIBHOCTU TIPUXOIUTCS
Ha 3—4 uuki / yrir. rpan. O6acTyl HUXKE U BBIIIE 3TOTO MTMKA YYBCTBUTEIbHOCTH
COCTaBIISIIOT JIBE CUCTEMBI BBIICJICHUS HU3KOW M BBICOKOM TIPOCTPAHCTBEHHOM
YaCTOTBI.

Ilepuon yactotel B 3 MK / rpad. paBeH 20 yrjl. MUH., YTO COOTBETCTBYET
pa3mepy dhoBeoauThl. M3BeCTHO, UTO IJ151 TTOYyYeHUsS] MAaKCUMaJIbHOM YyBCTBU -
TEJbHOCTU HAJ0, YTOOBI B pellleTKe ObLIO HE MEHBIIIE YeThIPEX MOJI0C.

Buaumblii mpocTpaHCTBEHHO-YACTOTHBIM 1rMana3oH GUIbTPYeTCs MO BbICO-
KMM YacTOoTaM OTNTUKON I1a3a, a B CeTYaTKe YacTOThI BbIllle 3 MK / yIJI. Tpafl.
obecrieunBaeT (oBeasibHOE, a HUXKe 3 LMK / Y. rpai. nepudepuyeckoe
3peHue. B Toxxe BpeMsi Mbl 3HaeM, 4TO IS TiepeJayu B MO3T BCETro BUAMMOTO
Jrara3oHa MPOCTPAHCTBEHHBIX YaCTOT CYIIECTBYET MHOXKECTBO KaHaoB. [To-
yeMy e MbI pasaensieM MHOXECTBO KaHaJIoB Ha JBe rpynmbi? OHU BBITTON-
HSIOT IPUHITUITHAIBHO pa3Hble (YHKIIMU. AHAJIOTUS MOXKET OBITh TTPOBeIeHA
C ACTPOHOMUYECKUM TeJIeCKOITOM. JIJIsl OpreHTallM MOIITHOTO TeJIecKoIa Ha
HEM MOHTHUPYIOT MaJleHbKHMI IMPOKOYTOTbHBIN TeJECKOT TSl TIOMCKa HYX-
HOI yacTu HebOecHOl cdepbl; Mo rpyOobIM IMOKa3aHUSIM IIMPOKOYTOJbHOTO
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MaJIoro TeJIeCKOIa MOIITHBIN TeJIeCKOIT 3aTeM OPUEHTUPYIOT TOUHO Ha OOBEKT
HaOIIOICHMSI.

WMIMeHHO 3TOT MPUHIIUIT UCITOB30BAH W ISl OPraHU3alUK YeJIOBEYECKOTO
3peHUsI. DTO OJHOBPEMEHHO 1a€T BO3MOXKHOCTbh OCO3HABATh [N100aTbHOE OKPY-
JKE€HHME U BOBMOXHOCTb MOAPOOHO JIOKATbHO PACCMOTPETD JII00O0I 0OBEKT, Tpe-
Oyroluii pacrno3HaBaHusl. s HamISIAHOW NE€MOHCTpALMU pabOThl ATUX IBYX
CHUCTEM PaCCMOTPHUM JIBa Pa3HbIX 3a00JIeBaHUSI.

TlepBoe — cTapueckas MakyJaspHas JereHepalius, 3a00aeBaHue, SBJISIOIIeecs
pacripocTpaHeHHBIM BCIIENICTBUE CTapeHMs HacesneHus. KpoBocHaOKeHe MaKy-
JIbI (LIEHTPaJIbHOM SIMKM ) CTAHOBUTCS TIJIOXMM M PELIETITOPBI B MaKyJie TIOTMOAIOT.
OcTporta 3peHus TTafaeT B IeCATh ¥ 6oJiee pa3. B mydiiiem ciydae malieHThI BUIAT
BEPXHIOIO CTPOKY B orrromerpuueckoit Tabnuiie (lonosuHa—CusiieBa). 91o 3a00-
JieBaHUE MEHSIET MX 00pa3 XU3HU: JUTST YTeHUsI TeKCTa TpeOyeTcs JIyra OOTbIIOoN
MOIIIHOCTH; B CBSI3U C TOJIEM 3PEHUsI, TIPOITYCKAEMBbIM JIYTIOM, TTAllMeHThl MOTYT
YUTATh TOJBKO OYEHb MEIJIEHHO, CABMIas JIYIy OT cJioBa K coBy. Ho atu marnm-
€HTBI MOTYT CAMOCTOSITETbHO TMepeMeLIaThCs Ha OTHOCUTELHO JaTbHKUE PACCTO-
SIHUST; OHU CBOOOHO MepeceKaroT OXKMBICHHYIO YJIUILY, TaK KaK repudepuieckoe
3peHue, nepeaaollee HU3K1Ue MPOCTPaHCTBEHHbIE YaCTOThI, HOPMAJIbHO.

Btopoe 3aboneBaHue, TUIT MHBAIMIHOCTH 1O 3pEHUI0 — TIMTMEHTHasl Je-
reHepanmsi. DTo HacJaeaCTBeHHas 00Jie3Hb, KOTOpash HAYMHAETCSl B TIOIPOCT-
KOBOM BO3pacTe W MeIJeHHO MporpeccupyeT. B mociemyromime necaTuaeTust
Bce Tepudepruieckoe 3peHue TepseTcs. DTo CBI3aHO C HapylIeHUeM paboThI
MMUTMEHTHOTO 3MUTEINS CETYaTKU U pa3pylleHueM pelienTopoB. PaspyiieHue
HauyWHaeTcs B AajbHel repudepru CeTYaTKK U 3aTeM TIPOTPECCUPYET K LIEHTPY.
B KoHeuHOM cueTe ocTaeTcs HeHTpaabHoe 3peHre. CoxXpaHsIeTCsT IIEHTPaTbHOE
BUIEHNUE, BOCTIPUHUMAIOTCS BBICOKHME MPOCTPAHCTBEHHBIE YaCTOTHI; Y TAaKUX
MalMeHTOB HOPMaJIbHAsT OCTPOTA 3PEHUSI U OHU MOTYT YMTATh AECATYIO CTPOUKY
OMNTOMETPUYECKON Tabmuibl. OHU MOTYT Y3HATh JIMIIO ApPYyra 4yepes3 YIUILY, HO
HE MOTYT Ilepeceyb YJIULLY, TaK KaK OLlEHKa JIBUXKEHMS TPAaHCIIOpTa, 00CTaHOBKA
Ha opore He onpefesisieTcss — nepudepruueckoe 3peHre OTCYTCTBYET (HEpeaKo
naxe y ce0sl ToMa OHU HATBIKAIOTCS Ha MeOeIb U T. 11.). DTO COCTOSIHME 3PEHMST
Has3bIBaeTCsl TYHHEJbHBIM BUaeHUEeM. [TallMeHThl, CTpajaoline 3TUM 3aboJe-
BaHUEM, CAMOCTOSITEJILHO MOTYT NEPEIBUTATLCS HA HE CIUIITKOM OOJIbIINE pac-
CTOSTHMSI ¥ UCTTOJIB3YIOT O€JTbIe TPOCTH TSI TTPEYTIPEXKIAeHUSI aBTOMOOMITUCTOB.

Ha nByxX KIMHWYECKHMX TIpUMeEpax MbI MPOAEMOHCTPUPOBAINA JpaMaThY-
HOCTb TIOTEPU BOCTIIPUATHUSI B 00JACTH TIPOCTPAHCTBEHHBIX YACTOT KaK HIIKE,
TaK M BbIIIE 3 LIUKJI / YTJI. Tpaj.

Tenepb pasuTeTbHBIE OTINYYS B BOCTIPUSATHH N300paskeHUIA, TIOCTYTAIOIINX B
MO3T YeJI0BeKa OT LIEHTpa U OT Nepudepun ceTYaTKH I1a3a, CPaBHUM C XapaKTe-
PUCTUKAMU U300paXkeHUii, (DOPMUPYEMBIX IIIMPOKOYTOJIbHBIM OOBEKTUBOM (hO-
Toarnmapara (OXBaTbIBAIOIIMM, KaK M ONMTHKA riaza, 180 yri. rpaf. moss 3peHust)
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U JUIMHHO(MOKYCHBIM, Y3KOYTOJIbHBIM OOBEKTUBOM (Ha3bIBAEMBIM B OBITY «pbl-
O6uit T1a3»). MBI OlIeHWBaeM TPOCTPAHCTBO M MPOCTPAHCTBEHHBIE OTHOIIECHMSI
C YIMBUTENILHOIM TOYHOCTBHIO. Biaromapst mpoiieccy 3pUTENBHOTO BOCITPUSTHS
MPOCTPAHCTBA, Mbl MOXKeM TMOBEPHYTh HAIlIM IJ1a3a ¢ TOYHOCTBIO 10 HECKOJIbKUX
VIJIOBBIX MUHYT, YTOOBI (PMKCUPOBATh PACIIONOXEHNE HOBOTO OOBEKTA, MOKa3aB-
1eecsl BHe3arHo B nepudepun 1osst 3peHusi. OTCYTCTBUE MTPOCTPAHCTBEHHBIX
HUCKaXXeHU I BOCTIPUSITHS U HAJIMUMSI BBICOKO# YTJIOBOI TOYHOCTH MepeBojia B3opa
TTPOUCXOIUT OJ1aroapst MHOTUM (haKTopaM, B YaCTHOCTH 3TO CBSI3aHO CO chepu-
4eCKoil (OpMOIi CeTIaTKM.

YcnoBHOE HAa3BaHME CUCTEMBI TSI TTepeauu B MO3T HU3KUX MTPOCTPAHCTBEH -
HBIX YacTOT, WJIM OMUCaHUs nepudepun mojsi 3peHus: — MepuckonmIeckoe
3peHue. EMy mporuBomnocTasisieTcsl TejaecKonuueckasi cucreMa — (QoBeasib-
Hasl, 3axXBaTbIBaloOIIasl MIPUMEPHO OJIMH Trpaayc, a poseosa — 0,5 rpamyca (pas-
Mep (HOBEOJTBI UeT0BeKa JIETKO MPEICTABUTh: OH paBEH YIIIOBOMY pa3Mepy HOTTSI
yKa3aTeIbHOTO TaJblia Ha BHITSHYTOM pykKe). TaMm HaxoosaTcs TOIbKO JTMHHO- 1
CpPEeTHEBOTHOBbBIE («KpacHbIE U 3eJieHbIe») KOIOOUKHM, KOTOPbIE TUIOTHO YIaKo-
BaHbl TeKCAroHaJIbHO IS MOJYYEHUs] MAKCUMaJIbHOM OCTPOTHI 3peHus. Bbico-
KH€ MPOCTPAaHCTBEHHbIE YaCTOThl MOTYT ObITh OOHApPYXXEHBI TOJILKO B (hOBea,
a camble BbICOKMEe — B (poBeosie. BaxkHO OoTMeTUTD, UTO 00J1acTh (hoBEea MOXKET
MIPUHUMATh y4acTHe B BBISIBICHUU HU3KUX IMTPOCTPAHCTBEHHBIX YaCTOT, HO TIe-
pudepnst He MOXET MepenaBaTh BBICOKME MPOCTPAHCTBEHHbBIE YaCTOThI B MO3T.

Bce onpenensiercst pazMepoM (YHKIIMU paccessHUsT — OHa pa3Hasl B LIEHTpe
U Ha niepudepun (Ha nepudepun 6obiie). [NIOTHOCTh YITaKOBKU PELIETITOPOB
10 TIOBEPXHOCTHY CETYATKU pas3jinuHa — caMasi OoJibliiasi B LieHTpe. biaarogapst
dosea, Mbl MOXEM y3HATh 3HAKOMOE JIMIIO Ha PaCCTOSIHUM OT TPUALATHA Me-
tpoB. Kemnbemn u enenun (1989) mokaszanu, 4To Ha TAKOM PaCcCTOSTHUM JUTST
pacrio3HaBaHUs JIM1IA YYaCTBYIOT TOJIBKO 0KOJI0 169 (hyHKIIMOHATBHBIX TTUKCE-
Jieil — OoNTUYeCKUX (PYHKUMI paccessHUs TOYKU (aHATOMUYECKUI MUKCeIb —
peuentop). Kcratu, njst pacrno3HaBaHUsI MPOCTBIX M300paxkeHui HyHKIMO-
HaJIbHBIX TTUKCEJIeH 3pUTEIbHOM CUCTeMBbI TpeOYeTCsl MEHbIIIE; HallpuMep, JUIst
pacrno3HaBaHMsI OYKB — BCETO 25, a BOCIPUSITUE 3BE3/Ibl WU TIJIaHEThI TpeOyeT
TOJIBKO OHOW (DYHKIIMU pacCesHUs TOYKU — 3aIeliCTBOBAH OJWH (DYHKIINO-
HaJIbHBII MMKCEIb 3pUTEILHON CUCTeMBbI, COCTOSIINI Bcero u3 3—7 rekcaro-
HaJIbHO YMaKOBaHHBIX KOJIOOYEK.

Korma yenoBek cMOTPUT BOKPYT, OH HE OCO3HAET TOTO, UTO JIBE 3pUTEIbHBIE
CHUCTEMBI — TIEpUCKOINMYecKas U TeJIeCKOTMYeckas — OIHOBPEMEHHO aHaIM-
3UPYIOT OKPYKAIOIILYIO CPELy.

ITpocTpaHCTBEHHO-YaCTOTHBIE KaHAJIbl OPraHW30BAaHHBI M3 CHCTEM peElleTl-
TUBHBIX TOJIEN HEMPOHOB CETYATKHU, HAPYXKHOTO KOJICHYATOTO TeJIa W 3pUTEITb-
Ho#t Kopbl. KieTku, oOpabaTwiBaromme (oBeaibHYI0 MHGOPMALIMIO OOBIMHO
MeJIKue (1apBo), a oopadaTsiBatollKe TTeprudepruIecKyo MHOpMAIU0 — KpyTi-
Hble (MarHo). COOTBETCTBEHHO, OHM UMEIOT pa3HbIe [0 pa3Mepy NEHAPUTHBIC OT-
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POCTKM (M TLIOIIAb UX BETBJICHUI), a TAKXKE Pa3HbIE TI0 pa3Mepy pelieNTUBHbIE
noJjst. [ToaTroMy MOXKHO yTBEepXKIaTh, YTO Tiepudepriyeckoe 3peHre odecreunBa-
€TCs MAarHOCHCTEMOH, a LIEHTPaJIbHOE — MapBOCUCTEMOIA.

OcHOBHY10 00paboTKy MH(popMaLuu o hopMe 0ObEKTOB 0OeCTIeuBaeT Ma-
neHbKast (5 %) yactb ceTyaTku — hoBea. TyT B OCHOBHOM COCPEIOTOYCHBI MeJT-
KOKJIETOYHBIE CTPYKTYPBI, (HOPMUPYIOIIKEe TapBoKaHabl. DT 5—10 % ceTyar-
ku npencrasieHbl 70—80 % nepBUUHOM 3pUTEIbHOM KOpbl. OHM 00pabaThIBAlOT
MHOOPMAIIMIO O BBICOKMX MPOCTPAHCTBEHHBIX YaCTOTAX, MOATOMY TpeOyeTcs
MHOTO KJIETOK. YBeJIMUEHME MPEACTaBUTEIbCTBA LIEHTPAIBHOTO TOJST 3pEHMS
B KOpe, ToJIy4rBIliee Ha3BaHUe —(aKTop MarHuMuKaimm, oObICHSIET MHOTHE
3putebHbie 3hdeKThl. O TOM, YTO 3Ta YaCTh OCYIIECTBISET BaKHEUIIIME 3pH-
TeabHBbIe PYHKIIMY OJ1aroaapst 00IbIIIOMY YUCTY HEHPOHOB, TOBOPUT TOT (DAKT,
YTO UMEHHO (hoBea pacro3HAET CIOXHbIE OOBEKTHI B TI0JI€ 3pEHUSI.

LenTpayibHast yacTh 1oJjist 3peHusi — (oBeoJjia, odecrieunBaroiasl BUIeHUE
BBICOKHX MPOCTPAHCTBEHHBIX YaCTOT, — 3aHMMAET OYeHb OOJIBIIIYIO TUIOIIA/Ib
B 3aTBIJIOYHOM KOpE, MOYTU CTOJBKO, CKOJIBKO BCE OCTaJbHOE TOJIe 3PEHMSI.
TMepudepusi, nepenaroiiias HU3KKUE MPOCTPAHCTBEHHbBIE YACTOThI, MPENCTaBIe-
Ha 9KCTIOHEHIMAJLHO YObIBAIOIEH MPeACTaBUTEIbCTBOM (hoBea B MEPBUYHON
3putebHOI Kope. [lose 3peHus1 KaxkIoro U3 ria3 MoxeT OOHapyKUTh OObEKT
OpubaM3UTebHO Ha paccTosiHUM 110 yri. rpad. oT ToYkKu duKcaluu B3opa.
DTO MO3BOJISIET 3aMETUTh MOSIBUBIINICS O0OBEKT Ha TIepUdepUn MOJIs 3pSHUS.

YcnoBue, Mpu KOTOPOM CpefHee 3HaueHHMe OCBEIEHHOCTH CeTYaTKM (Kak
B ITPOCTPAHCTBE, TaK U BO BPEMEHM) OCTAETCS IMTOCTOSTHHBIM U TOCTATOYHO BbI-
COKMM, obecrieurBaeT (poTonmmuyeckoe THEBHOE 3peHre YesloBeKa. MBI MokeM
3aKJIIOUUTh, YTO KaHaJIbl, MOCTYJMPOBAHHbIE B TICUXO(PU3NUIECKUX IKCIIePU-
MEHTax, MpoBeleHHBIX B 1960-X rogax misg (pOTOMUYECKOTO 3pEHUS, UMEIOT
peaabHOe HElpO(pU3MOJIOrMUeCcKOe BOTUIONIEHUE B HEHPOHHBIX CETSIX CUCTEMBbI
«CeTyaTka — 3pUTeIbHasl Kopa». PelenTuBHbBIC MOJIsT HEHPOHOB 3aThIIOYHOM
KOPBI €CTh BBIXO/Ibl KAHAJIOB 3PUTEIbHOI CUCTEMbI, HACTPOEHHbIE Ha pa3Hble
BpeMEHHbIE U MPOCTPAHCTBEHHbBIE YAaCTOTHI. 3a MOCAeNyIolue TPU NeCATUIe-
TUs OB TBEPIO YCTAaHOBJIEHBI MICUXO(U3NUYECKHUE U HEPO(PU3NOJIOTNIECKIE
JI0KAa3aTeIbCTBA CYILIECTBOBAHUS KAHAJIOB M YCTAHOBJIEHO, YTO MH(MOpMaLMs 00
OKpYKaloIeM MUPe KOAMPYETCS pa3TUMIHBIMU IMTPOCTPAHCTBEHHO-YaCTOTHBIMU
¥ BpeMEHHBIMU KaHaJIaMU 3pUTEIBHOM CUCTEMBI.

Takum obGpa3om, Makyia, ¢poBea 1 GoBeosa He IIPOCTO OOECIIEUNBAIOT pa-
00Ty 3pUTETBHON CUCTEMBI C BBICOKUM pa3pellieHreM. BhImoiHseTcs eie u
Npyrasi BaKHeWIasi 3puTesibHas (pyHKIUsS — yHopsiiouMBaHUe 3pUTETLHOTO
MoJIst 3peHUsl IJIs1 pacrio3HaBaHUs (POpMBbI OOBEKTOB, W 3TO paclio3HaBaHUE
OCYILECTBJISIETCSI OTHOCUTEJIBHO COOCTBEHHOTO 1ieHTpa ¢oBeosbl. [IpoBeneHue
OLIEHKU TTPOCTPAHCTBEHHBIX OTHOILEHUI 1 MTOJIOXEHUSI 00bEKTOB B IPOCTPaH-
ctBe [[enenun u ap., 1991; 1993] ocyuiectpiasieTcss HEPOHAMU 3aTbUIOYHOM U
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TEMEHHOI KOpbl. BbIX0o KaHaIOB, KOTOPBIi pacmoloXeH B 3aThIJIOUHON Kope,
COEJIMHEH ellle U ¢ HUXKHEBUCOYHOI KOpPOii, KoTopasi 00ecrieurBaeT XpaHeHUe
ornucaHusi GOpMbI, 0OBEKTOB, COXpAHSIET Te3aypyc.

3puTesibHast Kopa BBITIOJTHSIET JBE Oorepaluuu: 1) ornpeaejeHue riodalbHbIX
CTAaTUCTUYECKUX CBOMCTB M300pakeHMil; 2) BblAeJEHUE JOKAIbHBIX UHGMOP-
MAaTHBHbBIX MPU3HAKOB BBICILIETO MOPsAKA. DTU MOAXObI OMUCHIBAIOT JBa pa3-
JIMYHBIX MEXaHU3Ma, KOTOPbIE MOTYT OBITh 3a/IefiICTBOBAHBI JIJIS1 paCIIO3HABAHUS
n3o0paxkeHuii 00beKToB. [IpobaeMa COCTOUT B TOM, YTOOBI ITOHSTh, IIPU pellie-
HUU KaK1X 3a1a4 KaKOi U3 3TUX MOJXOJ0B TOMUHUPYET. BOJBITMHCTBO HEWpo-
(busmnoornvyeckrx uccieaoBaHMit TTOCBSIIEHO JOKATBbHOMY aHATU3Y, KOTOPBIi
OCYIIECTBIISIOT KJIETKH IIEpBUIHOM 3puUTeIbHOM KOphI V1 mmu V17.

HccrenoBaHe MeXaHM3MOB M aJlTOPUTMOB PEKOHCTPYKILIMU IIEJTOCTHOTO
00BbeKTa 13 PParMEHTUPOBAHHOTO SIBJISIETCS MHOTOOOCIIIAIOIINM ITPEKIE BCETO
B pelIeHUHM MPoOJIeMbl paciO3HaBaHUSI 3pUTEIbHBIX 00pa3oB. Ham moaxon mo-
CTPOEH Ha OCHOBE IMPEACTABICHUI O BBIACICHUM CUTHAJIA U3 IIIyMa U MOJIEIU
COrJlIacOBaHHOM (WJIBTpAIlMK HeMpOHaMU 3pUTEIbHOI KOphl [ KpacuibHUKOB,
IenernH, 1996; 1997].

6.3. BPEMEHHBbIE, AMHAMMNYECKME
OTAMYMA HEHTPA 1 ITEPUOEPUIN

IIpu ompeneneHHBIX CKOPOCTSIX ABMKEHUST HAOIIOAaeMbIX 00BEKTOB MOTYT
BO3HUKATh MCKaXXeHUsT BOCIIPUSITUS — WILTIO3UU. VX BOBHMKHOBEHUE CBSI3a-
HO C TeM, 4TO 3pUTeJibHasi CUCTeMa CIIOCOOHa paboTaTh B OMpeIe/IeHHOM Jara-
IMa30He CKOPOCTe! MBUKEHUs HAOJI0MaeMbIX OOBEKTOB. 3a TIpeaeaMi 3TOTO
JMara3oHa BO3HUKAIOT UCKaKEHUSI BOCTIPHUSITHSI, CBSI3aHHBIE CO CTPYKTYPHO-
(byHKIIMOHAIBHBIMU OCOOCHHOCTSIMA OpPraHU3allMM 3pUTETbHOW CUCTEMBI.
PaccMoTpuM mpocTpaHCTBEHHO-BPEMEHHbIE MCKAXKEHUSI BOCTIPUSITUS TBUKY-
LIMXCS U300paKeHU.

[To3BosibTE HAYaTh C JIMYHOTO OMKUCAHUS TOTO, KaK aBTOPOM Oblja 3aMeyve-
Ha 3pUTeIbHAsT WUTIO3USI UCKPUBJICHUS ABMXKYLIMXCS pelleTOK. 3UMOil, 1BU-
rasich 1Mo MOCTY B TpaMmBae W IJIsiiS Yyepe3 OrpakJeHue MOCTa Ha Jiexallee Ha
JIbAY PeKM BeApo, 5 3apuKcupoBasl B3IJISI Ha 5TOM Belape W yBujaea (BepHee,
IMOYYBCTBOBAJ) UCKPUBJIEHNE CTOEK orpaxkaeHus. Ha cremyrommii 1eHb B 1a-
6oparopuu Mbl BMecTe ¢ H. ®. [TogBUIrMHBIM CHelald METOAUKY U IPOBEIU
M3MEPEeHUsT; HaMU ObUT OOHAPYKEH 11eJIbIi Habop WILTIO3MIA, HO B TaHHOM TJ1aBe
PACCMOTPUM JIUIITb OMHY — WJUTIO3UIO0 UCKPUBJICHUS IBIIKYIITUXCS TIOJIOC pas-
HOW IIMPUHBI U PEIIETOK C Pa3IMYHON MPOCTPAHCTBEHHOM YacTOTOM.

s ee oOHapyXeHUs1 HaOMIomaTesl pacliojlarajiyi Ha paccrosHuu 115 cm
ot 6esoro akpaHa. [1o 3kpaHy B mipenesax MpsiMOyrojbHOTO pacTpa IUPUHON
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3,7 rpan. v BeICOTO# 15,5 Tpaj. ABUTAIM U300paKeHUsI, OHU 3aTIOJHSLIA PacTp.
M3o6paxeHust nipencTaBisuii co00ii pereTk, o0pa3oBaHHbIE HAOOPOM Bep-
THUKAJIbHBIX TI0JIOC C MPSIMOYTOJIbHBIM TTpo1IIeM OCBEIIIEHHOCTH. YucIio noJjioc
B pelleTKax ObLIO Pa3IWYHBIM ISl KaXI0W M3 PEIIETOK M 3aBUCENIO OT IPO-
CTPaHCTBEHHOM YacCTOThI, KOTOpash MeHsutach B auamnaszone 0,21—6, 70 uuki /
rpaa. McnbiTyeMblii BUIeN Ha 9KpaHe JUIIb YaCTh PELIeTKU, OTPaHUYEHHYIO
pazMepoM pactpa. OCBEILIEHHOCTb CBETJIBIX MOJIOC B pelleTke (Ha 2KpaHe)
coctaBisuia 75 JIK, TemHbIX mojioc — 4 JIK, ob6mias ¢poHOBasi OCBEIIEHHOCTh
aKpaHa — 2,5 JIK. B psime onmbITOB B Ka4eCTBE CTUMYJIOB ObLIN MCIIOJIb30BaHBI
ONIMHOYHBIE MTOJIOCHI C TIPSIMOYTOJILHBIM TIpoduieM ocBetieHHoCTH. OCBeIIeH-
HocTb nosioc — 95 JIk. CKOpoCTh ABUXEHUSI N300pakeHUN MOTJIa MEHSIThCS
B npenenax 0,63 rpan. / cek. — 63,0 rpam. / cek. McnbITyeMOMY Tpeniaraioch
¢duKcUpoBaTh B30p HAa KPAaCHOUW TOYKE, PACTIOJIOKEHHOU Ha SKpaHe B LIEHTpe
pacTtpa, B KOTOPOM JIBUTAJIOCh TECTOBOE U300paKeHre. DKCIIEPUMEHTATOP MOT
M3MEHSITh CKOPOCTb ABMKEHUS peleTku. [To oTBeTam HcbITyeMOro (hMKCupo-
BaJIM TY MUHUMAJIbHYIO CKOPOCTb, TIPU KOTOPOii Habt0o1a1ach WILTIO3US.

Bua vriio3uu n3o0paxkeH Ha puc. 6.1. DTo nu3obpakeHne CXeMaTUYHO, TaK
Kak nepeHure Mo HarpaBieHUIO ABMXKEHUS Kpasi KaX 01 MoJ0Chl ABUXKYIIIMXCS
pellIeTOK KaxXyTcsl HaOmoaaTe 10 pa3MbIThiMUu. CKOPOCTh ABUKEHUS M300pa-
JKEHMSI, KpUTUUeCKas /s BOSHUKHOBEHUST WJUTIO3UU, OTIPEAeIsIN ISl TT0J0C
mupuHoit 3,1; 2,6; 1,7; 0,6; 0,25; 0,2 rpaa. u Ut PELIETOK BCETO YKA3aHHOTO
Habopa MPOCTPAHCTBEHHBIX YaCTOT.

J1J1s1 4eTKOro HaOIIoAeHNST WIITIO3MM HeOo0X0aMO COOJIIONeHIE ABYX YCII0-
BUI: TIOCTOSTHHAS (DMKCAIlMs B30pa BO BPeMsT IBVKEHMS PEUICTKU IO DKpaHy
1 HEOOXOMUMOCTh MCITOJB30BaHUSI TaKUX CTUMYJIOB, Y KOTOPBIX MPOCTpPaH-
CTBEHHAsl 4YacCTOTa U CKOPOCTb IBUXKEHUSI ObLIA ObI CBSI3aHbBI 3aBUCUMOCTHIO,
OTOOpaskeHHOM Ha puc. 6.2. McIbITyeMbIM Ka3aJ0Ch, YTO MPH OMpeAeeHHBIX
CKOPOCTSIX ABVMKEHUS PEIIeTKN B 00JIACTH TOYKM (PUKCALIMU B30pa MPOUCXOIUT
HUCKPUBJIEHUE B NEHCTBUTENLHOCTU TPSIMbIX BEPTUKAIbHBIX TMOJOC PEIIeTKU
(w1 omMHOYHOM TosoCckl). CXeMaTUuecKoe M300paxkeHue WIIIO3UU CM. Ha
LIBETHOM MLTIOCTpAIiuu 6.2.

dopma ucKakeHU I U3MEHSIETCS 3epKaJIbHO B 3aBUCUMOCTH OT HaIlpaBJIeHUsI
JBVKEHUSI PEIIeTKM: clieBa HalpaBo WM crpaBa HasieBo. KpomMe Toro, B psie
cJIydaeB, B 3aBUCUMOCTH OT «IIePEeKITIOUeHMST BHUMaHUS» , 9(PHEKT MOXET CyOb-
€KTUBHO BOCIIPUHUMATBCS KaK MCKAXKEHUS TOJIbKO YEPHBIX IBIIKYIITUXCS TTO-
JIOC Ha CBETJIOM HEMOABMKHOM (hOHE MO0 ABVKYIIMXCS CBETJIBIX MTOJIOC Ha
cBeTsioM ¢hoHe. MOXHO yTBepXknarth, uTo B 1978 Tomy HaMu Oblla OTKPBITA HE
TOJIbKO WJITIO3UsI UCKPUBJIEHUST JIBVIKYIIIMXCS TI0JIOC, HO M IMHAMUYECKUI Ba-
PUAHT U3BECTHBIX WJLTIO3UI YepeaoBaHUs GUTYpHI U (pOoHA.

Pe3ysbraThl MPOBEAEHHBIX OKCIIEPUMEHTOB TpeacTaBieHbl Ha puc. 6.2. Ilo
OCU OpAVHAT OTKJIAAbIBAIM 3HAUEHUSI CKOPOCTE ABWXKEHMSI PEIeTKH, Mpu
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* Touka dukcaumm

HanpaesneHue

OBXeHnA

=" = C—— peweTkn

Puc. 6.1. CxemaTtuyeckoe n3obpaxxeHne Unm3sum fokasnbHOro NCKPUBIIEHNS
[OBVXYLLENCA PeLLeTKi, BOSHUKAIOLWEro Npu ee ABWKEHUN 1 (mKcaLmy B3opa Ha Henoa-
BUWXXHOM 06bekTe, «Todke». MacwTtab peLueTkn — B yrnoBbIX rpagycax. Ctpenka
yKasblBaeT HanpaeneHne AsmxkeHuns. CMeLLeHne To4ky dpukcaumm npusoanT
K CMELLIEHUIO KaXKyLLErocst UCKPUBMEHNS PELLETKN
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Puc. 6.2. CkopoCTV ABWXKEHMSA 1 MPOCTPAHCTBEHHbIE YaCTOTbl PELLETOK, MPK KOTOPbIX
HabntogaeTca unnosus. Mo ocu opanHAT — CKOPOCTb (V) ABMXEHUS pELLeTKN, B rpag,. /c.
Mo ocu abecumce — npocTpaHCTBEHHas YacToTa (w), B uukn / rpag. Todkn — cpegHue
3HaYeHUSI AKCNEePUMEHTaIbHbIX AaHHbIX, MOMYYEHHbIE Ha LLECTU UCTbITyeMblX. [Opr30H-
TarnbHbIE WTPUXM — BENUYMHA CPeAHEKBaApaTUHECKNX OTKIIOHEHWUIA OT CPEHNX



116 Thasa 6

KOTOPBIX HabJI01a/Iach OMIMCAHHAsT MJUTIO3MSI, a TI0 OCU a0CLIMCC — TIPOCTPaH-
CTBEHHas yacToTa JaHHOU perieTku. [TomyyeHHast KprMBasi UMEET BUJ ypaBHE-
HUS TUTIEPOOJIBI:

V=a/w,
IJe a — KOHCTaHTa, paBHas 6,3 P JaHHbBIX YCJIOBUSIX OCBEIIIEHHOCTH; V — 10-
poroBasi CKOPOCTb ABUKEHUS PEIIETKH; W — MPOCTPAHCTBEHHAs YacToTa.

Bce 3HaueHMst cKopocTeil U MPOCTPAHCTBEHHBIX YACTOT JIJIs1 TOUEK, PACTIONO-
JKEHHBIX IO, KPpUBOI (puc. 6.2), onpenessiioT pabouuii Juarna3oH 3pUTeTbHOM
CHCTEMBI TIPY YCIOBUSX OCBEIIEHHOCTH, YKa3aHHBIX BhIIIE. B obmactu, cooT-
BETCTBYIOIIEH CKOPOCTSIM M TIPOCTPAHCTBEHHBIM YacTOTaM, BBIIIE MTPUBEICH-
HO1 KpUBO# MBI BUIMM OOBEKT C MCKAKEHUSIMU: BHaUYajle BUJIHA WLTIO3US, 3a-
TeM TOJIOCHI CJIMBAIOTCS.

[Mpy KpUTUYECKMX IS BOBHUKHOBEHUSI WJLTIO3UU CKOPOCTSIX JBUKEHMSI
M300pakeHUsT BpeMsl MPOXOXKIEHUS Yepe3 TOUKY B M0Jie 3peHUSI OAHOM MOJIOCHI
(monynepuoaa) TECTOBBIX PEIIETOK Pa3IMYHON MpPOCTPaHCTBEHHOM YacCTOThI
JOJIKHO OMpPeNeNsiThCsl MPOCTPAHCTBEHHOM YacTOTON (W) peleTKH U CKOpo-
CThIO ABMXKEeHMS (V). 3HaUeHUsI BpeMEHM U3MEHSIIOTCSI Majio OT POCTPAHCTBEH-
HOIt yacToThl pemreTk. CpenHee BpeMs paBHO 72 £ 6 Mc. ITOCTOSTHCTBO 3TOM
BEJMYMHBI JIETKO TIpeACcKa3aTh U3 YpaBHEHUSI TUTIEPOOJIBI, TIe @ — TMOCTOSTHHAS
BeJMYMHA, UMEIOIIast pa3MepHOCTb BpeMEHHOM 9acToTHI 1 / C.

Hab6momaeMyio MJUTIO3WIO MOXHO OOBSICHUTH Ha OCHOBAHUW MMEIOIIMXCST
Ncuxo(U3NOJIOTUYECKUX U HeipodU3noa0oTuiecKux 1aHHbeIX. M3BecTHO, 4TO
JUIS1 3pUTENIbHOM CUCTEMBbI CIIPaBeUIMB 3aKOH BpeMeHHO# cymmauui [ nesep,
1962]:

Jt = const,

TO €CTh 10 KAKOTO-TO BPEMEHMU (# — KPUT.) MPOUCXOAUT OOMEH MOPOTOBOI UH-
TeHCUBHOCTH (J) CTUMYyJIa Ha IJIUTEIbHOCTS () €ro IpeIbsIBICHUS.

DTOT Xe 3aKOH CIPaBeIIUB U ISl pELIENITUBHBIX MOJIel OMMHOYHBIX HEMPO-
HOB 3pUTENIbHOM crcTeMbl. [TokazaHo, UTO pa3Mephl PelieNTUBHBIX TOJIei yBe-
JIMIMBAIOTCS OT LieHTpa oBea K nepudepun cetyatku [Bloch, 1885].

CKOpOCTh ABUXKEHUST PEUIETOK, MPU KOTOPOM BO3HMKAET WJUTIO3US, 3aBU-
cejla OT MPOCTPAHCTBEHHOM YacTOThl. [1py yBeTMUYEHUU CKOPOCTU IBVIKEHMS
PEIETKY BBIIIe KPUTUUYECKOUN WILTIO3USI KCUe3aeT U MPOUCXOIUT CIUSTHUE TBU-
Kymmxcst nojioc. ComoctaBuM 3TH JiBa ¢hakTa. B Halmx ycioBMsIX 9KCIepu-
MEHTa 9HEPTUsl BXOJHOTO CUTHAJIA ISl OOJIBIIIMX U MaJIbIX PELIENTUBHBIX MOJICH
Oynet pa3nuuHa. YeM MeHbIIIE pelieNTUBHOE T10JIe, TEM MEHBIIIE BpeMsI TTpeObI-
BaHUS B HEM JBIMIKYIIEICS TECTOBOI TMOJIOCHL. BeieacTBue atoro, yem Oimke
peLieNTUBHOE MoJie K LIEHTPY CETYaTKM, TeM MEHbIIIC CUTHAJI Ha €ro BBIXOJE U,
cJIeoBaTeIbHO, OOJIbIIe CKPBITHII MEPUO, C KOTOPHIM TMPENaeTcsl 3TOT CUT-
HaJl B HelipoHHOI#1 ceTu. [ToaTOMY TpU IBUKEHUM TOJIOCHI CUTHAJA OT MaJIbIX
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(cboBeanbHBIX) pEeLENTUBHBIX TMOJEH, Yepe3 KOTOPble MPOXOAUT NaHHAs MOJO-
ca, UMEIOT OOJIbIIYIO BPDEMEHHYIO 3a/1ePXKKY, YeM CUTHAJIbI OT OOJIBILINX TepU-
(bepuueckux noseii. DTo pazanyue BO BPEMEHHbIX 3a[epKKax MPU JIBUXKEHUU
MOJIOCHI M BOCIIPUHMUMAETCSl HabJoaTesieM Kak UCKaxeHue (hopMbl TTOJIOCHI
B ONMCAHHOM WJUTIO3UU.

Peiietka 6e3 M300pakeHHBIX UCKPUBJIEHUI HAOJIOAAETCsl TIPU HETTOIBIXK-
HOW pelieTke, Mpu MaJloil CKOpocTu ee ABMXKeHUs1. CKOpOCTb NBUXKEHUS, MTPU
KOTOPOI1 BO3HUKAET WLTIO3USI, CBSI3aHA TUIepOOJMIeCKOl 3aBUCUMOCTBIO C TTPO-
CTPAHCTBEHHOM YacTOTOM pEIIeTKU. DTa 3aBUCUMOCTb OIpeIessieT «pabouuit
JIMara3oH» 3pUTEIbHON CUCTEMbI MPY HAOIIOAEHUM JIBUXKYLIXCS N300paKEeHUIA.

64. <«JIEPUCKOITMYECKOE»
N «TEAECKOITMYECKOE» 3PEHME.
HABEAEHME B3OPA HA LIEAD

[sanst yepe3 Teaeckon WM MEPUCKOMN, Mbl BUIUM M300paXXKeHUs Pa3HbIX
YUYaCTKOB MTPOCTPAHCTBA C Pa3HbIM pa3pellieHreM. bosblioi yuacTok mpocTpaH-
CTBa C MaJIbIM pa3pelleHueM BUIEH Yepe3 MepUcKomn (OT Ip.-Tped. wePt — «BO-
KPYI» U GKOTEM — «CMOTPIO»). MajeHbKUIT y4acTOK MIPOCTPAHCTBA C OOJIBIITUM
paspelleHreM BUIECH Yepe3 TeAeCKOoM. DTU SIBJICHUSI UMEIOT HEKOTOPOE CXOICTBO
C T€M, YTO Ha3bIBAETCS TIEPUCKOTTMUECKUM 1 TEJIECKOTTMYECKUM 3pEHUEM UeJIo-
Beka. Ho ecTb mpuHLMMIUaNbHAs pa3HUIIA, KOTOpasl 3aKII0YaeTCcsl B TOM, 4TO
B ceTyaTKe TIjia3a MPUCYTCTBYIOT pa3Hble KaHaJbl C pa3HOU MUCKpeTH3aluei.
DaeMeHThl TpyOoil AMCKPETM3allUM MPOCTPAHCTBA C OOJBIIMMU PELENTUB-
HBIMU TIOJISIMU, TEPEeKPHIBAIOIIMMU TMOUYTH BCIO CETYATKY, JAIOT T100aibHOe
OMNKMCaHUe MPOCTPAHCTBA, KOTOPOE HAMOMMUHAET TMEPUCKOMUYECKOe 3peHUe.
DJIeMEeHThI BBICOKOU JUCKPETU3ALUN C METKUMU PELeNITUBHBIMU TIOJISIMUA CO-
OpaHbl TOJILKO B LIGHTPE I10JIs1 3peHMsT B 00sacTu poBeosbl. VX nesaTeIbHOCTh
HAMIOMUHAET TEJIECKOMUUYECKOe 3peHue, HO OHO B OTJIMYHME OT TeJIecKora, He
YBEJIMUMBAET YIJIOBbIE pa3Mepbl M300paKeHUs] 00bEKTa, a YBEJIUYUBAET YMCIO
3JIEMEHTOB pa3pellieHns] Ha 0OBEKT 3a CUYET BBICOKOM TJIOTHOCTH PEIENTOPOB
B LIEHTpe ceTyaTku. MHBIMU cllIoBaMU, POJIb YBEJIMUEHUSI CBOJUTCS K yBeJande-
HUIO YuCja 3JIEMEHTOB TUCKPETU3ALMM HAa OOBEKT. DTO YnC/o (HUKCUPOBAHO
IJIOTHOCTBIO PELIENITOPOB. Y YesloBeKa JOCTUIaeTCsl MaKCUMYM JTUCKpeTH3a-
LIUY YKCJIa 3JIEMEHTOB Ha 00beKT. JlasibHeli1ee yBeTnieHe BO3MOXHO TOJIBKO
C MpUMEHEHUEM ONTUUYECKOI TEXHUKMU.

Ilupuna mous 3peHust coctanisier 1o 200 yria. rpai. MO TOpU3OHTAIU U
135 mo BepTukanu. O6;1acTh OMHOKYJISIPHOTO IePEKPHITUS 110 TOPU3OHTAIU —
120 yr. rpaa. Ha 135 yri1. rpaa. — mo Beptukanu. Pabouast 061acTh 111 MHOTUX
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npocdeccuit — 60 yriI. Tpax. — 3TO TUCIIIEH W OKpyKalolee MPOCTPaHCTBO pa-
6o4yero ctoja (puc. 6.3).

Puc. 6.3. BuHokynspHoe none 3peHus

LleHTp nons 3peHus Q

doseonuta 0,4 yrn. rpag

.

. ®oseonuta 1 yrmn. rpag
o Posea 5 yrn. rpag
<—~Makyna 12 yrn. rpag

st yTeHUs HEOOXOAMMO UMETh COXPAaHHOM LIEHTPAJIbHYIO YacTh MOJIsI 3pe-
HUs oBea — IS KPYITHOTO TeKCTa U (hOBETUTY — ISl TeKCTa Mesikoro. [Tpu
BOXIEHUM aBTOMOOWUJIS TpeOyeTcsl pabora mepudepun — Kpasl MOJIs 3peHUS
OLICHMBAIOT OOCTAaHOBKY B ITOTOKE aBTOMOOUJIEH, a (hoBeosa — CUTYallMIO Baa-
JI, 3HaK!, TIOBe/IeHNE TIeIIeX0n0B. bavkHssa nepudepust 1aeT OleHKY TUIaHOM
BOIMTEJICH BIepein, B COCETHUX TOJIOCaX.

Ectb camas BaxkHasi 3puTelIbHAsT WILTIO3USI, O KOTOPOIl TIPaKTUIECKN He TOBO-
PAT, HO UMEHHO 3Ta WITIO3UST COTTPOBOXKIAET Hallle 3peHue mocTossHHO. Hac kak
ObI HE TPEBOXKUT TO, UYTO OOBEKTHI B pa3HBIX YACTSIX MOJISI 3pEHUSI CeTYaTKa OTMCHI-
BaeT C pa3HoOii CTeNeHbIo AeTanu3auun. He TpeBoXXUT HUYEro, Kpome Moyt moj-
CO3HATEIbHOTO CHKEHUS pa3nuuMocTu fAetaeil. ClIoBo «I10JcO3HATETbHbIN» B
JMAHHOM KOHTEKCTE — OYE€Hb YCJIOBHBINM TEPMUH, U MbI €0 TIPUMEHSIEM ITOYTH Ha
OBITOBOM YPOBHE U151 OITUCAHUSI CAMbIX Pa3HbIX SIBJICHUI. Mbl MOHUMaeM, 4To Ha
nepudepry BUIUM IETAIU XyKe U1 BOOOIIEe HE BUIMM, HO 3a4acTylo EPEBOIUM
B30p Ha MHTEPECYIONIMII HAaC 0OBEKT HEOCO3HaHHO, aBToMaThdyecku. Kaxkercs,
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YTO MPU MOJOKEHNN MHTEPECYIOIIETO HAC 00beKTa Ha Tepudepuu MoJisi 3peHusI B
€ro pacCCMOTPEHUU HaM YEro-To He XBaTaeT, HO Mbl HE BUAMM €0 pa3MbIThIM. M bl
CTPEMUMCS TIEPEBECTH B30P, YTOOBI YBUIIETh O0IblIIE. [I7151 TOro 4TOOBI UMETH BO3-
MOXHOCTb YTBEPXIaTh, YTO Mbl BUIUM OOBEKT Pa3MbITHIM, MbI TOJDKHBI UMETh B
9TOI YaCTH MPOCTPAHCTBA BXOJ ISl 00pabOTKM B IBYX KaHAJIaX — BbICOKOYACTOT-
HOM M HU3KOYAaCcTOTHOM. EC/iM HET BRICOKOUYACTOTHOIO KaHala, a ero HeT Ha Te-
pudepun, pa3MbITOCTb M300paxkeHrs Mbl He yBUIKUM. Ellle pa3 ykaxkeMm Ha To, UTO
IJ1a3 TOJIBKO Ha CPaBHUTETbHO HEOOBIIION TEPPUTOPUM BOKPYT TOUKU (DUKCAITIT
B30pa MMeeT BO3MOXHOCTb BUIETh MeJikue netanu. [lepudepus ceTyaTky riasa
XOPOIIIO BBISBJISIET 1 JIOKATM3YET OOBEKTHI (axke €CIIM TJ1a3 He MOXKeT pacro3Ha-
BaTh MX), MHULIMUPYET KOMAaHIbI TIepeMeIlieHNs IIEHTpa B30opa Ha M300pakeHue
JUTsI ero OoJiee AeTabHOTO pacCMOTpeHUs. JIeiCTBYsI COBMECTHO U C TIOMOIIIBIO
OKYJIOMOTOPHOI CUCTEMBbI, TIEPUCKOITMYECKOE U TEJIECKOITMUECKOe 3peHue ode-
CTIEYMBAET TIOJHBIN 3pUTENIbHBIN KOHTPOJIb TOSIBUBILETOCSI OObEKTa B TeUCHUE
200—300 Mc ¢ MOMEHTa ero TOSIBJICHUSI B 110JI€ 3pEHUSI.

[ToyeMy UMEHHO MaKyJja OpraHu3yeT IoJie 3peHUs TSl PellieHUsI 3a1a4 pac-
no3HaBaHusi 00beKTOB? [IpoCTpaHCTBEHHO-YAaCTOTHBIE KaHajbl C HIMPUHOI
MPUOIU3UTEIBHO 1,5 OKTaBbI MPOCTPAHCTBEHHO LIEHTPUPOBAHbBI OTHOCUTEIBHO
¢oBea. OHU OpraHU3yIOT 3PUTEIBLHOE MoJIe. 3pUTEIbHOE T10JIe — 3TO aKTUBHAs
cHUCTeMa C LICHTPOM U nepudepueit, PyHKINOHAIbHO pa3IMyHbIMU, 00€CIIeUn-
Balolllasi BO B3aMMOJEMCTBUM 3pUTEIbHBIN Mpoliecc. Bricokasi pasperiaroriast
CITOCOOHOCTD LIEHTPA MaKyJIbl He O3HaYaeT HEBO3ZMOXKHOCTb 00paOOTKM Pa3HbIX
YYaCTKOB OKPYKaIoIIel CIIeHbI TOJBKO TeprhepuIecKUMHA HU3KOYACTOTHBIMU
KaHajzamMu. Ho MMeHHO OHU 1aloT CUTHAJ TS TiepeBoa hoBea, epeBoa B3opa
B pa3HbIC YaCTH TIOJISI 3peHUS YeIoBeKa.

YemoBeK He OCO3HAET CBOM HETTPOM3BOJILHBIC IBUXKEHMS TJ1a3 MPU pAaCCMOTpE-
HWM CIIEHBI (MX KOJIMUYECTBO cocTaBiisieT 2—3 B cek.). A. JI. Ap0yc [1967] mokaszar,
YTO 3TU JIBMKEHMUS TJIa3 SIBJISIIOTCSI HE TOJBKO MOCTOSIHHBIMU, HO M 3aBUCAT OT
coliepKaHUsl CLIEHbI U OT MHCTPYKILIMM HaOJI0eHUs JaHHOM ciieHbl. Hanmpumep,
ecid HabJIoIaeTcsl MO YeJoBeka, TO HEMPOU3BOJbHbIE NBUXKEHMS a3 Ha-
OJroaTesNsi COCpeOTOUEHbI BOKPYT IJ1a3, HOCA M PTa C PENKUMU ABWKEHUSIMH,
HarpaBJIeHHBIMU Ha YIIIU U BOJIOCHI U T. [I.; €CJIM Habonaemasi clieHa — KOMHa-
Ta ¢ ONpeaeJeHHbIM KOJIMYECTBOM TMPEIMETOB, TO HEMPOU3BOJIbHBIE TBHKEHUS
IJ1a3 CTPYIITMPOBAHBI BOKPYT Pa3IMUHbBIX OOBEKTOB, MPEACTABISIONINX HMHTEPEC.
IMepuckomnuyeckast cUCTeMa MOXET BKJIIOYATh TIEpBOHAYAIBHO BCIO CIIEHY ITOJI-
HOCTBIO, a 3aTeM, TP PACCMOTPEHMH MEJIKUX IeTalei, TTOIKITI0YaeTCs TeJIeCKO-
MUYecKast CUCTeMa, OTpe/Iesisisi COOTBETCTBYIOIINE OOBEKTHI MOCIEeI0BATETHHO.

KapTbl 1BMKEHUIT T1a3 — 3TO HE TOJIBKO pe3yJIbTaT MOACO3HATEIbHOTO aHa-
JIN3a CLICHBI, HO ¥ CO3HATEJIbHOM, 1IeJIeYCTPEMJICHHOM IeSITeIbHOCTU. DTO MOTYT
OBITb BHYTPEHHUE TTOOYKIEHUS, 3PUTETbHBII TTOMCK, BHITTOJIHEHUSI MHCTPYKIIUIA,
MOJYYEHHBIX Ha0IoaaTesIeM OT KCIIEpUMEHTATOpa.
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B ycnoBusix cBoOOmHOrO HAOMIONEHUS MTMHAMMYECKUX M300pakeHHUil Iia3
OOBIYHO ITOKOUTCS B LIEHTPE HAOII0JaeMOI CLIEHBI M COBEpILIaeT HeOOJIbIINE KO-
JiebaHust BOKpyr Hero. [1pu HaGmoaeHUM OrpaHMYEeHHOM CLEHBI C MEHSIIOIIUM-
csl CIOXeTOM (HarpuMep, KWHOMWIbM) HauOOoJbIlIas BEPOSITHOCTh TTOJOXEHUSI
B30pa — Ha LIEHTpe M300pakeHusl, B LICHTpe Kaapa. B 3aBucuMocTu ot croxera,
KOHEYHO, TTOCTOSTHHO COBEPILAIOTCS ABVDKEHUS T1a3 1o Kaupy, HO TOMUHUPYET
LIEHTPAIbHOE MOJIOKEHNE KaK HanboJjiee BHITOMHOE B YCJIOBUSIX HEOTPEIEIeHHO-
CTU TIOSIBJICHUS TTPUBJIEKATEIbHBIX JIEMEHTOB CLIEHBI B TIOCEMYIONINX Kaapax.
Ecnu mpoucxoaut HabM0eH1e MOCTOSTHHO CMEIIAeMOrO B OIHY CTOPOHY M30-
OpakeHUsT, HAYMHAETCS] PUTMUYECKUI «3aXBaT KaIpoB», HAITPUMep, Pa3BUBACTCS
JKEJIe3HOMOPOXKHBIN HUCTArM y Tlaccaxkupa, IISIISIIEro B OKHO Ha mpoberaroiiye
PSIIOM C TTOE3IIOM CLIEHBI; €CJIH ITOE3]T UIET 110 CTEIH, TO TJIa3a MOTYT ObITh YCTpEM-
JICHBI BIAJIb HA TTOYTU HETIOABMXKHBIN O0BEKT (CM.: LIBETHASI WILTIOCTpaLus 6.3).

ManuHucT, moe3na, BOAUTEIb aBTOMOOMISI OOBIYHO AepKaT TOUKY (ukca-
LIMU Ha yJaJIEHHBIX MaJIO TTOABUKHBIX 00BEKTaX, a TOPOXKHAsi 00CTaHOBKA Pery-
JINPYETCSI TIPEUMYIIECTBEHHO Tepudepureii moJist 3peHus.

[MepeBoa oBeosibl B HY>KHYIO 4acTh MPOCTPAHCTBA OCYILECTBIISIET IJ1a30/1-
BUTaTeJbHasl cucTema. [IBMKeHMe KaXIOTo TJIa3HOTo si0J0Ka OCYIIEeCTBIISIOT
IIECTh MBI, KOTOPble HAXOAATCS MOA KOHTPOJIEM TJIa30JBUTATEIBHBIX HE-
pBoB. Camas BbICOKasl CTeIeHb MHHEPBALIMU TJ1a30BUTATEIbHBIX MBIIILL 00€-
CIeYnBaeT BOBMOXHOCTb B COOTBETCTBUU C KOMAHAOW M3 MO3ra CUHXPOHHO U
¢ GOJIBIIION TOYHOCTBIO M CKOPOCThIO HABOAUTH 00a Ii1a3a Ha 00beKT. TOYHOCTh
yIpaBJieHUsT TpeOyeTCsl, YTOObI CBECTU OOBEKT BHUMAHMS U (PoBeosy ¢ 00JIb-
M pa3penieHreM s TOApOOHOTO 00CIeT0BaHNsI O0BEKTA.

YnpasyieHue IBVKEHUSIMU TJ1a3, B YaCTHOCTH IMPOW3BOJILHBIMU 1 HETIPOU3BOJTb-
HBIMU, CBSI3aHO ¢ Tiepudepueit moss 3peHus. [leprckonmueckoe 3peHre UCTIONb-
3yeT HU3KOYACTOTHYIO MPOCTPaHCTBEHHYIO MHbopMaimioo. CoTpyaHMIIa Hallei
Jnaboparopun A. JlaMMUHMMST TpoBeia MCCIIENOBAaHUS KOJIMYECTBA, CKOPOCTH,
YacTOTHI U T. . aBrkeHms a3, a C. baysp u3z Cankr-IletepOyprckoro rocymap-
CTBEHHOTO YHMBEPCUTETA IMOCTPOMIIa MaTeMaThyecKasl MOJIe]Tb, KOTopasi TI03BO-
JIIET CPABHUTD «9HEPro3aTpaThl» IJ1a3a Mpu YTeHUH TEKCTa, MPU paccMaTpUBaHUN
KapTWH U MIPY YCTPEMJICHUU B3IJIsIa B OMHY TOUKY, TO €CTh ITPU Pa3HbIX CTPATETUSIX
HaBeneHus1 B3opa. CaMbIM «3HEPro3aTpaTHbIM» OKa3ajics NepeBoJl B30pa Mpy UTe-
HUU, IJIa3HOE SI0JIOKO UCTIBITHIBACT MPU UTCHUU CaMble OOJTBIIIME HATPY3KHU.

Teneckonuyeckoe 1 MEPUCKONMMUECKOE 3peHUE — 3TO, KOHEYHO, YITPOILIEHHAsI
MoJieJIb OOIIMX 3aKOHOMEPHOCTEW KOIWPOBaHMS MWHGMOPMALUKA B 3pUTEIBHON
CHCTeMe YesloBeKa. DTa MOJelb, MPeNCTaBIsIIoNnIas 00paboTKy MPOCTPAHCTBEH-
HOI MHMOpMAIIIM CUCTEMOI «LIEHTP — IMepudepusi», CUIIbHO YIIPOIIAeT 3a1auy
MOHUMaHUs paboThl MO3ra. TeM He MeHee, OHa TTO3BOJISIET HE TOJIbKO OOBSICHUTD,
HO U TIpencKasaTh psii BaXXHBIX MMPOLIECCOB 3pUTEILHOTO BocnpusiTusi. Hampu-
Mep, paboTy OMHOKYJISIpPHOI 3PUTEJIbHOW CUCTEMbI 1 BOSHUKHOBEHHUE CTEPEO3-
pPEHUSI HeJIb3sl TIOHSITh , He 3Hasl pa3yinuuii B hosea u repudepuu cetuatku. Oda
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rjasa, Aaxke pU HATMIMKU TOYKW (DUKCAIMKU, HUKOTIIA He HaBeACHBI Ha OHY 1
TyXe TOUKY IpocTtpaHcTBa. [lapaiiakc U cTepeo3peHue — 3TO U3BECTHO BCEM.
Ho mano KoMy U3BeCTHO, UTO, €C/IM OMHOMY IJ1a3y W APYroMy a3y paszieiabHo C
TTOMOIIBIO CTEPEOCKOITa MPEACTaBUTh JBA N300paKEHMST OTHOTO 00bEKTa, Pa3In-
Yalolrecst TOJIbKO IO TMTPOCTPAHCTBEHHO-YAaCTOTHOMY CIIEKTPY, TOXE BOZHUKAET
ctepeoaddekt. To ecTb OH BO3HUKHET, €CJTU B OJTHOM M300paKeHUN COIEPIKATCS
MPEUMYIIECTBEHHO HU3KHE TIPOCTPAHCTBEHHBIE YaCTOTHI, & B APYTOM — IPEUMY-
IIECTBEHHO BBICOKHE MTPOCTPAHCTBEHHBIE YaCTOTHI. B pe3ysibrate OMHOKYJISIPHO-
ro ciiusiHus (py3uu) Mbl BOCIIpUHUMAEM M300paXkeHHbI 00ObEKT WU CLIEHY KaK
00bEMHBIE, XOTSI TECTOBBIC M300pakeHUs] HE MMEIOT AucIapTHOCTH. OTinuune
€CTb TOJIbKO B IPOCTPAHCTBEHHO-YaCTOTHOM CIIEKTpe. DTO MPOUCXOIUT BCera,
Jlake B OOBIYHOI 0OCTaHOBKE; MPY MOBCETHEBHOM HAOJIOICHUH Hallle TIePUCKO-
MMMYECKOe U TEIECKOMMIeCKOoe 3peHre 000MX IJ1a3 ITPY HaBeIeHUH Ha OIMH 00b-
€KT paboTaloT TakK, YTO OJIMH IJ1a3 BUAUT €ro YeTKO, a IPYToi IJ1a3 cerka pa3Mbl-
ThIM, B PE3YJIbTaTe UX MPOCTPAHCTBEHHO-YACTOTHBIE CIIEKTPhI PA3INYHbI.
[Tepexoa OT TeaecKONMUYECKON K MEPUCKOIMYECKOM CHCTeMe TTOCTPOCH Kak
cBoeoOpasHasl Mepapxuueckas cucrema. Takasi cJoXHasi cucTeMa Obula OMu-
caHa paHee nupamMuganbHoit mojesnbto [Llenenun u ap., 1995; Burt, Adelson,
1983]. OgHako B IeiiCTBUTEILHOCTU (hOBea 3aHMMAET ropaszio OOJIbIIYIO 00JIACTh
B Kope, ueM nepucdepusi. OHa uMeeT MHOXKECTBEHHOE MPENCTAaBUTENBCTBO B KOPE.
B 3BOJIOLIMOHHOM Pa3BUTKUH, B PE3YJIbTaTe €CTECTBEHHOTO OTOOpa HEOTHOKpAT-
HO TIPOMCXOAWIIO pasfesieHue MepudepuyecKoro u HeHTpaIbHOTo 3peHust. [IBe
KpaitHue (opMbl — y MayKoB M MPUMATOB, BKJIIOYasi yesioBeka. [layku umeror
JIBe, U TPM, W YETBIPe Taphl TJ1a3. Y MayKoB CBOMCTBEHHOE YeJIOBEKY LIEHTpab-
Hoe (hoBeossipHOE U TIeprbeprIecKoe 3peHre Pean30BaHO Kak JIBE MW Jaxe
TPU COBEPIICHHO pa3ie/ibHble CUCTEMbI Taphl J1a3. Y HUX €CTh IJ1a3a KPYyroBOro
0030pa U I1a3a HaBeJeHUs Ha 1ieJib. HaBeneHue Ha 11efb y MayKoB OCYIIeCTBIIsI-
eTcsI 3a cYeT MoBopoTa Hor [ABepbsiHOBa, 2013]. B mociieqHmne rombl Takoil ke
MIPUHLINTT ObLT UCTIOJIb30BaH B TeXHUKe. DJIOT OCHAIIIEH ONTUUYECKON CUCTEMOit
KPYroBOTo 0030pa, 3axBarta e/ U CIIeXKEHMsI, a TAKKe IPYroi ONTHYECKON CH-
CTeMOI — BBICOKOTO pa3pelieHusI 1151 HaBeIeHMsI Ha 11eJTb OTHEBOM 3aIllUThI HafI-
BOIHBIX KopaoOieit [MOoCKOBUEHKO 1 1p., 2014] (cM.: iBeTHas wntrocTpanus 6.4).
Y npumMaroB, KOlIeK, CO0aK CUCTEMbl KOHTPOJISI epudepuu U cucTemMa HaBe-
JIEHMSI Ha 11eJTb COSIMHEHBI B OMHOM ceTyaTKe Oiarofapst pa3inursiM B KOHCTPYK-
v dosea u nepucdepun. [lepeBon B3opa ¢ BHICOKUM pa3pellieHUEM Ha 1iejib
OCYILIECTBJISIETCS] CUCTEMOM TJ1a30BUTATEIbHBIX MBIIIIL ¥ YITPABJICHUST aKKOMO-
nanmeit. CozmaHne CUCTeMBI C BBICOKUM pa3pellieHrueM 110 Beell ceTyaTke TpeoyeT
OTPOMHBIX «BBIYMCIUTEIBHBIX» PecypcoB Mosra. MTak, cdoBeosa, 3aHUMaroIIast
MeHee 1 % nos 3peHus, Tpedyer i padoThl 6osee 70 % pecypcoB MepBUYHOM
3pUTENLHOM KOpPbI. YBeIWYeHUe pas3pellieHusl VISl BCeil ceTyaTKu MPUBEIO Obl
K YBEJIMUEHUIO MO3Ta B HECKOJIBKO pa3 1, BEPOSITHO, CIeIaI0 Obl HEBO3MOXKHbI-
MU pobl (IIPOMOPLMOHATIBHOE YBEIMUYECHUE Ta3a eJaeT HEBO3MOXKXHOM XOab0Y).



I'AABA 7

AOKAABHBIM M1 TAOBAABHBIM AHAAM3
B 3PUTEABHOM CUCTEME

7.1. AOKAABHBIM M TAOBAABHBIM AHAAM3,
TEHITAABTIICUXOAOTUI
M HEMPODPMU3MOAOTUI

PaccmoTpum nBa moxoa B MCClIeJOBAHUM BOCTIPUSITUST N300paskeHU T 3pu-
TEJIbHOI CUCTEMOI: OIpeaeeHre TI00aTbHbIX CTATUCTUYECKUX CBOMCTB M30-
OpakeHUii 1 BblICJICHUE JIOKATbHBIX MH(GOPMATUBHBIX MPU3HAKOB BBICIIETO
nopsiaiKa. DTU TOAXObl OTTMCHIBAIOT ABA PA3TMUYHBIX MEXaHU3Ma, KOTOPbIe MO-
TYT OBITh 3aJA€ACTBOBAHEI ISl paclio3HaBaHUs U300paxkeHuii 00beKToB. Pado-
Ty IaHHBIX MEXAaHU3MOB PACCMOTPUM Ha MPUMEpEe pPacro3HaABAHUSI HEMOJHbBIX
M300pakeHUIA.

M3yueHue aaropuTMoB BOCHPUSITUS HETIOJHBIX W300paXeHWil OOBEKTOB
ObLI0 HauaTo co3maressiMu rewmranbriicuxonoruu [Koffka, 1935; Kohler, 1947,
Wertheimer, 1938]. UHTeHCUBHBIEC MCCIEAOBAHUS TIOCIEIHUX JIET B JTaHHOM 00-
JlacTH 0OYCJIOBJIEHBI TTOTPEOHOCTSIMU Pa3BUTHSI METOAOB LIM(MPOBOI 00pabOTKM
U1 BOCCTAHOBJICHUSI M300paKeHUSI.

[Ncuxodusznyeckue n HelipoPU3NOIOTMIECKUE NCCIEIOBAHNS KaK JIOKaJb-
HOTO, TaK Y II00AJIbHOTO aHAJIM3a B 3pUTEIbHOI CUCTEME MOTYT OBITh pa3ene-
Hbl Ha [IB€ TPYMIIbl: U3YyYEHUE MPOCTPAHCTBEHHBIX MEXaHU3MOB CBS3bIBAHUS,
U U3y4eHHE BPEMEHHBIX MPOLIECCOB B3aMMOJACUCTBUSI HEMPOHOB, B pe3yJbTaTe
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KOTOPBIX TTPOMCXOINT CBSA3bIBaHWE (DparMEHTOB B €IWHOE 1IeJIOe, B TEIITATBT
[Kamenkosuu, Illesenes, 2006; [Moasurun u ap., 2005; Llesenes u ap., 2000;
2001; 2003; [lenenun, 2001; Biederman, 1987; 1991; Braddick et al., De Winter,
Wagemans, 2004; Field, 1987; 1994; 1997; 2004; Fries et al., 2002; Giersch et
al., 2000; Gollin, 1960; Gruber et al., 2002; Hess, Field, 1994; 2003; Hubel,
Wiesel, 1983; Hummel, Biederman, 1992; Kanizsa, 1979; Kelman, Spelke, 1983;
Mathes, Fahle, 2007; May, Hess, 2007; Murray, Szymczyk, 1978; Olhshausen,
Field, 1996; 1997; 2004 a; 2004 b; Singh, Fulvio, 2007; Snodgrass, Hirschman,
1994; Snodgrass et al., 1987; 1992; Spitz, Borland, 1971; Tversky et al., 2004].
JlaHHbBII 0030p HAIIMX PabOT OrpaHMYEH MCCAeNOBaHUEM TTPOCTPAHCTBEHHBIX
MEXaHU3MOB.

Pemmenue rpoGiieMbl CBA3BIBAaHUST (DPArMEHTOB B €IMHOE 1110 TIO3BOJIUT OT-
BETUTD Ha TIEJIbIN PSIT BAXKHEWIITNX BOITPOCOB: KaKKe ONTUYECKUe CBOMCTBA N30~
OpakeHUsI SIBJISTIOTCSI TH(OPMATUBHBIMU; KAK OCYIIECTBIISIETCS TTEPEXO OT ONTH-
YeCKOTO OMUCAHUS M300paXKeHUIA K UX TIPEACTABIICHUIO B 3pUTELHOM CUCTEME;
Kak 3pUTe/IbHasi CUCTeMa PACIlO3HAeT LIEJOCTHBIN OOBEKT MpU HAOIIOACHUN €ro
(bparMeHTOB; Kak 3puUTe/bHasI CUCTeMa BblIEsIeT (hu3ndeckue cBoicTBa dhpar-
MEHTOB; Kakue HeiHpodU3uoJornyeckue MeXaHU3Mbl B 3pUTESIbHOM cucteme
o0ecrneynBaloT cpaBHeHME (hparMeHTOB U 00beIMHEHNE 1X B LIEJIOCTHBIN 00pa3?

MbI yXe TOBOPWJIM, YTO JIOKAJbHbIE MPU3HAKU IeJIIT Ha OOBIYHbBIE, OOIIIe
IIJISI BCeX KaTeTOpuil n300paKeHu# (TOYKM, (pparMeHThI KOHTYpa U JTOKaJIbHbIE
TEKCTYpPHI) U crienudpudeckre (MH(GOPMATUBHEIE ) TOKaIbHbIE IIPU3HAKK, KOTO-
pble XapaKTepHBI TSI KOHKPETHBIX U300pakeHnit. OObIYHBIE TTPU3HAKK BBIIC-
JITIOT peLeNITUBHBIE OIS 3pUTETBHOM CUCTEMBI Ha pAHHUX CTaIUSIX 00pabOTKH
n3obpaxenus. K crenrbudeckuM mpu3HaKaM MOXHO OTHECTH, HarpuMmep,
XapaKTepHble (hparMeHThI KOHTYpa, UMEIoIIre KITloYeBoe 3HaueHre [Attneave,
1954; 1955]. 1o TakuMm crienuduyeckuM (@parMeHTaM MOXHO pPacIiO3HaTh
MpeabsBICHHBI OOBEKT, HO TOJBKO B TOM cCllydyae, e€Clu 3apaHee U3BECTHO
MHOXeCTBO (a1haBUT), K KOTOPOMY JaHHbII 00bEKT MpuHamiexuT. Crietudu-
YyecKue MPU3HAKHU, Kak U OObIYHbBIE, BHIACISIOTCS B 3pUTEJILHOI CUCTEME IeTEK-
TOpaMM TOYEK, JTUHMIA, YIJIOB, KPECTOB, HO 3TH MPU3HAKU MUMEIOT CUTHAJIbHOE
3HaueHue. Crienupuieckre Npru3HaKyd B HeipodU31M0oJ0ruy Ha3bIBalOT IIPU-
3HaKaMM BbIcIIero nmopsnka [ babenko u np., 2010 ; lesenes u op., 2000; 2001;
2003; Hubel, Wiesel, 1962; 1968].

H3zob6paxkeHne HaOII0IaeMOr0 00BEKTa TPEICTaBIEHO B MO3Te CHCTEMOI
MapajiieIbHBIX MH(GOOPMAIIMOHHBIX KaHAJIOB — PEIeNTUBHBIX TToJieid. It BbI-
JeJIeHUsT 00beKTa U OTIMCaHUs LIEJOCTHOTO 0Opasa (Telranbra) OTKIMKU 3TUX
TTOJIei TOJKHBI OBITh CBA3aHbI. B MepBUYHOI 3pUTEIHLHON KOpe 3Ta B3aMMOC-
BsI3b HaOoOJIee BhIpaskeHa MEXXIy HePOHAMU, BBIICIISIOIIMMU 3JIEMEHThHI KOH-
Typa ¢ OIHO# opreHTaleil. U3MeHeHre OprueHTallMK HETTPEPBIBHOTO KOHTYpa
1 pa3pbIBbl KOHTYpa YCI0XHAIOT 3afauy [Field, 1987; 1994; 1997; 2004].
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7.2. TICMXOOU3SIMYECKME MCCAEAOBAHMSA
AOKAABHOTI'O M1 TAOBAABHOI'O
AHAAM3A

st uiccenoBaHMs TOPOTOB BOCTIPUSITHS (PparMeHTUPOBAHHBIX (DUTYP MBI
MpUMEHsIeM pa3uYHble METOABl. B mepBylo ouyepeab pacCMOTPUM pe3yibTa-
TBI MCClIea0BaHus ¢ nmomolibio Tommua-Ttecta [Gollin, 1960]. TonmnuH-TecT 3a-
KJTIOUaeTcsl B MPEIbsABICHUM KOHTYPHBIX M300pakeHWIl pa3iudHOM CTeTIeHU
¢parMeHTalIMM U B U3MEPEHUU IMTOPOrOBOTO 3HAYeHUsT (pparMeHTaluu, Mpu
KOTOPOM TIPOMCXOAMT paciio3HaBaHUe (HOPMbI TeCTOBOM (urypsl. [TpuHImMI
dopMupoBaHUs (parMeHTUPOBAHHBIX M300paXkeHU B COBPEMEHHOM BEPCUU
Tonnuu-Tecta xopoino usBecteH [[enenwu, 2001; Ilenenun u ap., 2004;
2008; Chihman et al., 2001 a; 2001 b; 2006; Foreman, Hemmings, 1987].

[Ipy u3MepeHUU IIOPOroB METOAOM IIpeAesioB (hparMEHThl M300paKeHUs
MPEIBSIBISIOT B CEPUSIX C MHKPEMEHTHBIM II1aroM, C KaXKIbIM IOCJIEAYIONTUM
11IarOM YBEJIMUMBAETCS MTOJIHOTA MpecTaBieHust KoHTypa. B TommuH-Tecte npo-
HMCXOIIUT «HapacTaHWe» Yrciia (pparMeHTOB KOHTYpa 1o Mepe MPeIbsIBICHUS CTH-
MyJa. B ero ocHOBe JIeXXUT 0OIIen3BeCTHBIN MeTon TpenesnoB [bapauH, 1976].
WmenHo TommmH-TeCT MpeicTaBiseTcsl METONMUYECKHA YIOOHBIM TTPUEMOM ISt
(GyHIaMeHTaTbHBIX UCCSIOBAHUI aITOPUTMOB M MEXaHU3MOB PacIO3HABaHMS
3pUTeIbHBIX 00pa30B. [lepBoHAYATIBHO TECT BBITTOJIHSIIU C TIOMOIIIBIO ITOIIAar0BO-
ro MpeabsBIeHUs] HAbopa KapTouek, Kaxaasl Mocaeayolas U3 KOTOPbIX colep-
kajia Ha 5 % ©oJibllie BETMYMHBI KOHTYpa M300paskeHUsT KaKoi-TM60 o0IIen3-
BECTHOI buUrypsl, yeM npeabiayias. B npoiiecce ucciaenoBanust pukcupoBaau
BEJMUMHY KOHTYpa, MPU KOTOPOil HabIoaaTe b MPaBUJIbHO UAEHTUMDULIMPOBAT
durypy. Briocienctsuu, ¢ nmosiBieHUEM KOMITbIOTEPU3UPOBAHHOI BEPCUM TeCTa,
CTaJI0 BO3MOXKHBIM OPTaHM30BaTh 00Jiee TOUHOE C KaKIbIM IIIarOM yBETMUeHUE
kosinuecTBa pparmeHToB uryp [Foreman, Hemmings, 1987]. C npumeHeHuem
9TOI BepcUM M3y4YeH MIMPOKMIA TUarna3oH BepOaJbHOTO M HeBepOATbHOTO Ma-
Tepuaja JUid MCIOJIb30BaHMS B Ka4eCTBE TECTOBBIX CTUMYJIOB B TICHUXOJIOTHYE-
CKHUX M KJIMHWYECKUX uccaenoBanusx [[demkosuy u ap., 2000; 2004; Foreman,
Hemmings, 1987; Mack et al., 1993; Snodgrass, Poster, 1992; Warrington, 1982;
Warrington et al., 1967; 1968]. ToiuMH-TeCT B KIMHUYECKUX UCCIIEIOBAHUIX Ha-
PYILIEHMI TTaMSITH TTOKAa3aJl 3aBUCUMOCTD ITOPOTa BOCIIPUSITHSI (hparMeHTUPOBAH-
HBIX N300pakeHUI OT COXPaHHOCTH OIpeeeHHbIX 001acTeli Moara [Patterson et
al., 1999; Shum et al., 1999; Warrington, 1982; Warrington et al., 1967; 1968]. Tak,
MO CPAaBHEHUIO C KOHTPOJbHBIMU UCTIBITYEMbIMU, MAIIMEHTaM C MPaBOCTOPOH-
HUM TeMEHHO-3aTbUTIOYHBIM TOpaXkeHUEM TPeOOBATOChH MPEIbSIBIISATH OOIBIIYIO
BEJIMUMHY KOHTYpa, YTOOBI ObLI chopmupoBaH remraist [ McCarthy, Warrington,
1990; Vakil et al., 1992; Warrington, 1982; Warrington et al.,1967; 1968].
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B Hameit JabopaTopun 6bUTa co3MaHa yIoOHasT IporpaMMa M3MepeHHUsI TTOpo-
TOB B onbITax ¢ [OTMH-TeCTOM, YcTaHOBJIeHa Tipupoa [oJTMH-TecTa Kak 3a1aqun
BbIICJICHUS cUTHAIa 13 Tomexu [JlemkoBuy u ap., 2000; 2004; [enenun, 2001;
[enernun u ap., 2004; 2008; Chihman et al., 2001 a; 2001 b; 2006; Shelepin et
al., 2004], yctaHoBJIeHa 3aBUCHMOCTb IIOPOTOB pacrio3HaBaHusl [oJIMH-TecTa OT
5MOLIMOHAJIBHOTO COCTOSIHUS UCTIBITYeMBbIX [JlaBpoB, Pynunckuii, 2004].

TomMH-TeCT TPaIUIIMOHHO pacCMaTPUBAIM KaK TECT BOCIPHUSITHUSI HEMOJ-
HBIX (PUTYP MU «3aMBIKaHUsI KOHTYpa», XOTS IO CUX TOp He 3aTUXAIOT CIIOPbI
0 TOM, KaK 9TO «3aMbIKaHUe KOHTypa» ocyiecTBisieTcss. OMHO U3 HanpaBIeHU I
HCCIeOBaHUM CKOHIIEHTPUPOBAHO HAa M3yYeHWHU JIOKAJTbHBIX ITpU3HaKoB. CTo-
POHHMKHM 3TOTO HAIpaBICHUS TPEAIOIAraloT, YTO B OCHOBE aJTOpUTMa pac-
IMO3HaBaHUSI HETIOJTHBIX, (PparMeHTUPOBAHHBIX N300paskeHUI JIEXKUT aITOPUTM
BBIJIeJIEHUSI MH(OPMATHBHBIX TTPU3HAKOB. BriepBhIe 3KCTIEPUMEHTAIBHO BbIIE-
JIeHWe TIPU3HAKOB B 3pUTEIbHOM crcTeMe OblIo yctaHoBIeHo Toparmem bap-
oy B 1953 romy [Barlow, 1953]. M3yuas 3peHUe JATYIIKU, OH IIPEIIIOIOXIII,
YTO JETEKTOPHI MPU3HAKOB OINpeAeeHHbBIX KJIaCCOB M300PakKeHUIA 3aT0XKEHbI
reHeThuYecKu. B manbHeieM Monenb BbIACJEHUS MPU3HAKOB ObLIa ITMPOKO
pasBurta [IlleBenes u np., 2000; Hubel, Wiesel, 1968, 1963]. B kope mieKomnu-
TalOLIMX ObUTH BbIIEJEHBI IETEKTOPBI JIMHUI, PEIIETOK, YIJIOB U T. . Y YeloBe-
Ka, KaK 1 Y IPYTUX MJIEKOIMUTAIOIINX, CUCTeMa BbIIEIEHUSI TPOCTHIX PU3HAKOB
3aKJIaibIBaeTCs TeHETUIECKH, HO €€ peain3alivst TPOUCXOINT B ITEPBbIe HeleIn
IMOCTHATAJILHOTO Pa3BUTHS TIPY YCIOBMM BO3MOXKHOCTH HAOJIONCHUST HaTy-
paNbHBIX ClieH. Posib MHGMOPMATUBHBIX TTPU3HAKOB JIJIST paclio3HAaBaHMS ObLIa
MU3y4yeHa B BOCTIPUSITUHN Y B3pOCIbIX U y aeteit [Murray, Szymczyk, 1978].

B cootBeTcTBMM ¢ reoHHOI Teopueit bunepmaHa, 00BEKTH pacIO3HAIOTCS
KaK KOHOUTYpalui TMPUMUTUBOB, Ha3bIBA€MBIX F€OHaMHU (T€OMETPHUYECKUE
MOHBI), W HaXOOSIIMXCSA B CIEUU(PUIECKOM COOTHOLIEHWH APYr C APYTOM.
B cBol0 ouepenb, €OHBI PACIO3HAIOTCS C TMOMOINBIO psga WHBAPUAHTHBIX
CBOWCTB KOHTYpa (MPSIMOJIMHEIHOCTb, U3TUO, MapajeIbHOCTh, TUIT BEPILIUH,
nepeceyeHuid 1 T. 1.). M3ydanoch pacno3HaBaHUE KOHTYPHBIX M300paxkKeHUI
C CUCTeMATUUYECKU YAaIsieMbIMU KOMITOHEHTHBIMU yyacTKaMM. bbijo mokasa-
HO, YTO He BCE CErMEHTBI KOHTYPHOTO M300paxeHusT (hUrypbl ONMHAKOBO MH-
(opMaTUBHBI IS pacTio3HAaBaHUsI, KOTOPOE 3aBUCEJIO OT BKIIIOUESHUS U TTPO-
ITycKa BO3MOXKHBIX MTH(POPMAaTUBHBIX ITpU3HaKoB [ Biederman, 1987; Biederman,
Cooper, 1991; Hummel, Biederman, 1992].

YT10OBI BBIIBUTH POJIb WHMOOPMATUBHBIX IPU3HAKOB BBICIIETO TMOPSIIKA,
ObITM pa3paboTaHbl HEMOJIHBbIE (PUTYPBI, KOTOPbIe M30MPATEIBHO BKITIOUATN
WU He colepXalmu WHGOPMATHBHBIE MpU3HAKW. TaKMMU TpU3HaKaMU, Ha-
MpUMep, MOTJIM OBbITh BEPIIWHbI, MTEPECEUEHHUSI, IKCTPEMATbHbIE TOYKN W3TH-
6a koHTypa [Bentley, Deregowski, 1987; DeWinter, Wagemans, 2004]. Heiipo-
(busnonornyeckuM MexaHU3MOM, OMUCBLIBAIOIIMM 3TU MPU3HAKU, SIBIISIOTCS
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CBOIMCTBA PEIENTUBHBIX OJIeil HEMPOHOB 3pUTEIBHOM KOPBI, N30MpaTeTbHbBIX
K JJMHHUSM OTIpefe/IeHHOW OpMEeHTALIMH, TOpLAM JIMHUIA, YIJIaM U TTepeceyeHt-
am [Lesenes u ap., 2000; 2001; Hubel, Wiesel, 1968; 1983].

Monenb BoctipusTsi Ha 6a3e MHGOPMATUBHBIX MPU3HAKOB HE BITOJTHE IO/~
XOIMT JIJIs OOBSICHEHUST paclio3HaBaHUs HemoJiHbIX [o/uinH-duryp, ocobeHHO
KOTJa Mpy MCIOIb30BAaHUM METOIOM MPENEIOB B CydyailHOM MOPSIAKE Mpeab-
SIBJISIETCS] OYeHBb MaJloe KOJIMYECTBO (pparMeHTOB KOHTypa, a HabJoaaTe b He
3HAKOM C HabOpPOM TeCTOBbIX M300paxeHuii. B TomnuH-TecTe pacro3HaBaHue
BO3HUKAeT BO MHOTOM HE3aBUCUMO OT MOJIOKEHHUS OTAEJbHBIX (PparMeHTOB 1
HEe3aBUCHMO OT TOC/IeIOBaTeIbHOCTH UX MpenbsaBiaeHus. Ha puc. 7.1 mokazaHbl
MPUMepPHI ABYX MMOPOTOBBIX M300paxkeHUi [oJUTMH-TeCTa ¢ OMMHAKOBBIM ITPO-
LIEHTOM BEJIMYMHBI KOHTYPa, HO C Pa3HOIi MOC/IeI0BaTeIbHOCTBIO BBIBEIEHUS
(parmenToB mis ero 3anonHeHus [ Foreman, 1991; Foreman, Hemmings, 1987].

Puc. 7.1. ®parmeHTpoBaHHbIe Noporosble [oNnnH-n3obpaxeHust
C O[IMHaKOBbIM NPOLIEHTOM 3anosiHEeHUS KOHTYpa, HO C pa3HoM
rocrnefoBaTenbHOCTbIO BblBoAa (pparMeHToB

B mpuBeneHHBIX TIpUMepax ABYX peaiu3aruii [oJTMH-TecTa TPOLIEHT BbI-
BeJCHUs KOHTypa Ha JIEBOM W Ha TIPaBOM PUCYHKE OIMHAKOB, OTIMYAIOTCS
B3aMMHBIE MMOJIOXEHUs (pparMeHTOB. Pe3ybrarhl ncciiefoBaHUil ¢ pa3IMuHON
MOCJIeI0BaTeIbHOCTBIO MOSIBJICHUST (pparMeHTOB B [OJUIMH-TeCTe OMHUX U TeX
Ke M300paXkeHW HATJISITHO TTOKa3ain, YTO HeTOJIHbIe (PUTyphl Ha ITOpOTe pac-
MO3HABaHUsI UMEIOT Pa3JIMYHOE MPOCTPAaHCTBEHHOE pa3MellieHue (hparMeHTOB,
HO TOpOT pacro3HaBaHUsl, BbIpaXKEHHbII B 3HAUEHMSIX IMPOLEHTa KOHTYpa,
OCTaeTCsl OMMHAKOBBIM.
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Ele onuH pesyabTat mpoBeIeHHBIX HAMU UCCIIeOBAaHU TTONTBEPAWII HAIIIN
COMHEHMSI B OTHOILIEHUHW CHPABEIJIMBOCTU YTBEPXICHUSI O KIIFOUEBOU PO
MH(GOPMATUBHBIX MPU3HAKOB BBICILIETO MOPSIAKA TPU PeLIeHUHU 3a1a4 o pac-
MO3HAaBaHUIO M300paxkeHUt, aadaBUT KOTOPBIX HEe ObUT BBIYUYEH UCITBITYEMbIM.
JI71s1 5TOrOo NMPOBOAMIIM U3MEPEHUS JBUKEHUI IJ1a3 IIPU ONPEIeJICHUN [TOPOIroB
pacnio3HaBaHusi [ouimH-Tecta. Okaszanoch, YTO HaOOAATENb MPU PELIEHUN
9TOI 3a/lauyyd He MPOCJeXMBAET B30POM KOHTYp, HE MILET MHMOPMATUBHbIE
KJII04YeBbIe TOUKU, a GUKCUPYET B30P B LIEHTPE TSIXKECTU TECTOBOI (PUTYpPHI WU
KoJiehJsieTcsl 10JIb OCHOBHOM ocu 3TOi (UTYphl (CM.: LIBETHAsI WMJUTIOCTpALUs
7.1), ynep:XuBaeT B30p B LICHTPE TSKECTU MOSBILTIOMXcs pparMeHTOB. JlocTr-
JKeHUMe TopoTa paciio3HaBaHUs OTOXIECTBRIISIETCS] C BOSHUKHOBEHMEM MHCaiTa
Y COTIPOBOKAAETCS BhIpaKEHHON aMOIIMOHaIbHOM peakuueit [ lenenun u ap.,
2015; 2017] (ctathsa B «OnrtmaeckoMm kypHaie» [2015] cormpoBoxXmaeTcst CChLI-
KOI JOCTyma K IporpaMMHOMY obecrieueHuto, co3nanHoMy C. B. I[TpoHuHBIM
IUJIST peaji3aliiy 3Toro Metona). Meroauka [onmMH-TecTa okazaiach Ype3Bbl-
YaHO TTOJIE3HOM IS BaXKHEWIIIETO MPOJAYKTa HEOCO3HABAEMOM AEITEIbHOCTU
Mo3ra 3 deKTa MHCalTa, 03apeHMsI. DTO OTKPLIBAET HOBBIE BO3MOXHOCTH HC-
cJIeIoBaHUsT HEMpO(PU3MOIOTMYECKUX MEXaHM3MOB OCO3HABaeMbIX U HEOCO-
3HaBa€MbIX MPOLIECCOB, CBA3aHHBIX C AHAIMTUYECKUM TOCJIEI0BATEIbHBIM
pelieHreM 3aJay M pellleHWeM 3aJauud myTeM osapeHusi. HelipoHHbIe cetu,
obecrneunBaoIIMe UHCANT, paboTalOT Kak U B APYTMX 3aa4aX Ha OCHOBE OIIO-
HEHTHBIX B3aumoneiicteuii [ lenenun u ap., 2015; 2017].

Ha uBerHoit unmoctpaumu 7.1 mpencrapieHa cxeMa JUHAMUYECKOTO MPo-
1ecca, perucTpupyeMoro Ha Bujaeo. Haitbosiee sipkre TOYKM COOTBETCTBY-
10T LIEHTPY TsXKecTr (urypsl, a He MHQOpMaTUBHBIM ToukaM. Hampumep, Ha
OyIWJIBHUKE 3TO CTPEJIKM, U Ha HUX OyaeT (pukcaiusi B 3amaye onpeaeacHust
BpeMeHU. B 3amaue pacriosHaBaHusi GUTYpbI, B YCIOBUSIX HEOTPEIEICHHOCTH,
B30p HauMHaeT (UKCAIMIO C JOCTATOYHO OBICTPO OIpeAeisieMOl 0 TepBbIM
dparmenTam neHtpa Tskectu durypsl [Llenenun, 2015]. Ponp dukcauuu
B30pa Mo LIEHTPY TskecTu Oblaa BbickazaHa JIxX. MoJIJIoHOM B €ro nmepBoii pa-
6ote [Mollon, 1968]. OH paccmaTpvBall WLTIO3UIO, KOTOPYIO BIIEPBbIE OMUCAT
Hemelkuii cuxuarp ®. Mromnep-Jlaiiep emie B 1889 romay; Wito3usi COCTOUT
B OLIMOOYHOM Kaxyuleicsi pa3Hulie IBYX OJMHAKOBBIX OTPE3KOB, OOpaMJieH-
HbIX OTepPeHNEeM BHYTPb (JUTMHA KaXXETCsl MEHbIIIE) U HapyXy (IJMHa OTpe3Ka
Kaxetcs 0ojpire). [To MEeHIIO MotoHa, omboYHasI OlleHKa IJIMH OTPE3KOB
C olepeHueM BHYTPb U HapyXy B wunto3un Miosep-Jlaiiepa cBszaHa ¢ olieH-
KO He JJIMHBI COOCTBEHHO OTpe3Ka, a C OLIEHKON PacCTOSTHUSI MEXY LIeHTpa-
MM TSDKECTH M300pakeHus. [1py onepeHn BHYTPb LIEHTP TSIKECTH 3aXOAUT Ha
caM OTPEe30K 1 PACCTOSTHUE MEXXJIY ABYMSI LICHTpaMU KOpo4e, YeM KOr/ia ornepe-
HUE HapyXy U LIEHTP TSKECTHU BBIXOJIUT 3a MpeeJibl OTpe3Ka, U Kaxylleecs pac-
CTOSIHUE, €CTECTBEHHO, OOJIbIIIE
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Kakue xe Heiipodu3nogornyeckre MpoLecchl, €Ciu He HaKOIUIEHUE J0-
CTaTOYHOTO KOJMYecTBAa MH(MOPMATUBHBIX KIIOUEBBIX TOYEK, MOTYT OTpaxKaTh
M3MepsieMbIil TTOPOT pacro3HaBaHMSI TIPU TEPBOM TPEAbSIBICHUM HEIOTHbIX
uzobpaxenuit B [osmnH-Tecte? BeposiTHO, MO3T OLIEHUBAET IJI00ATbHbIE CTa-
TUCTUYECKUE XapAKTEPUCTUKU U300paKeHUs.

WN. LlykkepmaH, pa3BuBast MHGOPMALIMOHHBIN MOAXO/ K ONMCAHUIO U300pa-
KeHUI, naja aHAJIMTUYECKYI0 MOJAEIb pabOoThl PeLeNTUBHBIX MOJIe HeIPOHOB
3pUTEJIbHON KOpbI, O0ECNEeYMBAIOUIMX PacyeT MI00aJIbHBIX CTATUCTUYECKUX
xapakTepuctuk cueHbl [Llykkepman, 1978]. 1. ®unn goBea 3Ty MepBUYHYIO
MOJIeJIb 10 pabOTaIOIIMX AJITOPUTMOB CTATUCTUYECKOTO ONUCAHUS pabOThI pe-
LENTUBHBIX II0JIC MEPBUYHOM 3pUTEIBHOM CHUCTEMBI, KaK «yCTPOUCTB», 00¢e-
CTeUYMBAIOIIMX BbIICJIEHUE TTPOCTHIX TIEPBUYHBIX TTPU3HAKOB KaK IJI00ATIbHBIX,
Tak 1 JokKaibHbIX | Field, 1994].

Mpbl cpaBHUIM pe3yasTaThl [O/UIMH-TeCTa TIPU JOKAJbHBIX TOPaKEHUSIX
MO3ra C JIpyTUMM TeCTaMHU, TakKKe OCHOBAaHHBIMU Ha MpeabsiBIEeHUU par-
MEHTUPOBAaHHBIX 00pa30B, HO OTVIMYAIOIIMXCS OT [OJIJTMH-TecTa MPUHILIMITAMUT
dopmupoBaHus nzodbpaxkenus [Foreman, 1991]. Tak, B Tecte [Tonenbpeiitepa
[Poppelreuter, 1917; Vokey et al., 1986] nzodpaxeHus epeKpbIBaiOT APYT APY-
ra; B TeCTe 3pUTEIbLHOIO «3aMblKaHUs» MyHu [Mooney, 1957] npeabsaBasiioTcst
YacTU CUJIYATOB Jull (puc. 7.2).

Puc. 7.2. [pumepbl N3BECTHBIX TECTOB — «3aLUYMITEHHbIX» N300paXeHui
(tect MonenbperiTepa) 1 HenonHbIx n3obpaxeHuii (MyHu-TecT, lonnuH-TecT)

ITo nanusiM H. @opemaHa, pe3ynbraThl BEIIOIHEHHUS [OUTMH-TeCTa IIPH 110-
PakeHUSIX MO3r'a Jallle KOpPeJUIMPYIOT ¢ pe3yibrataMmu Tecta [lormmenbpeiirepa,
HO He ¢ pe3ynbsratamu MyHu-tecra [Foreman, 1991]. DTu naHHbIe MOATBEPXK-
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JTaloT TUTIOTE3Y, BhicKaszaHHYIo Hamu paHee [[llenenun, 2001], cormacHo KoTo-
poii, Tipu BbInmojHeHUM [o/umH-TecTa 1 MyHU-TecTa BKIIIOYAETCSI MEXaHU3M
BbIJIEJICHUsI CUTHAJIa U3 Heoco3HaBaemoil momexu. B Tecre [Monnenbpeiitepa
B3aMMHO TepeKphIBaloIIMecs: (QUTrypbl paboTalOT KaK OCO3HAaBacMble MOMEXU
(BUAMMBIN 1yM) apyr uist Apyra. CHeKTpbl CUTHaja U MOMexu OJIM3KU U Ha-
XOMSITCSl TPEUMYIIIECTBEHHO B 00JIACTU CPEIHUX U BBICOKMX MPOCTPAHCTBEH-
HBIX 4acToT. [TpoCTpaHCTBEHHO-YACTOTHBIN CIIeKTp B MyHU-TecTe SIBISIETCSI
MPEeUMYIIECTBEHHO HM3KOYAaCTOTHBIM, KaK U caM curHaa. O6paboTka HU3KO-
JaCTOTHOM M BBICOKOYACTOTHOW MHGOPMAIIMU TMPOMCXOIUT B Pa3HBIX KaHa-
JlaX, peayn3yeMbIX Pa3HBIMA HEUPOHHBIMU KPYITHOMACHITAOHBIMU CETSIMU.
IToatomy ¥ pa3Hble TTOpaXKeHUST TOJIOBHOTO MO3Ta BBI3BIBAIOT CMMIITOMATHKY,
CBSI3aHHYIO C HapyllIeHWeM BBICOKAYaCTOTHOTO KaHajla, U CUMITTOMATUKY, CBSI-
3aHHYIO C TOpakeHUEM HU3KOYaCTOTHOTO. BIM30CTh KTMHUYECKOM CUMITTOMA-
TUKU U CUHXPOHHbBIC HapyIIEHUs MPpU Mcrosib3oBaHuu Tecta [lonmenbpeiite-
pa u To/uMH-TecTa MOATBEPANIN HAIIly TMIIOTE3y O TOM, YTO OTCYTCTBYHOIIUE
YYacTKM KOHTYpa MO3T PACCUMTHIBACT KaK CTATUCTUKY UX pacIpeleeHUs] KaK
U CTAaTUCTUKY CUTHAaJa TECTOBOTO U300paxKeHusl. TeM caMbIM ObLIU 3aJ10KEHbI
MPEANOCHUIKM HOBOTO MOAX0/a K UCCAeI0BAHNIO HETTOJHBIX U300paXkeHU i Kak
n300paxkeHNnii, 3aKPBITHIX «<HEOCO3HABAEMO» MacCKOM.

BnusiHue cBOMCTB MepeKphITUS Ha paclio3HaBaHWE Y BOCTIPUSITUE HETTOJHBIX
(TIepeKPBITHIX BUAMMOM MacKOi) M300paXkeHUH MOKa3bIBaIOT, YTO B HEKOTO-
PBIX CIydasix sIBHOE, BUIMMOE TIePEKPHITUE MHULIMUPYET MEXaHU3M 3PUTETb-
HOTO 3aMbIKaHUs oTaeabHbIX parmeHToB [Kellman, Spelke, 1983; Rensink,
Enns, 1998; Servos et al., 2005]. TlepekpbiTue, KOTOpOe MOXHO Ha3BaTh Ma-
CKOI1, CITOCOOCTBYET OOBbEIMHEHUIO Pa3pO3HEHHBIX (DparMeHTOB B OIMH 00pa3
C TIOCJIEIYIOIIMM YCIICIIIHBIM paciio3HaBaHWeM. Bbulo BBITIOJIHEHO U3MepeHue
MH(OPMAIIMOHHO-CTATUCTUYECKUX TapaMeTPOB BUAMMON MaCKUPOBKM TIpU
HCCIeMOBAaHUM BOCTIPUSATHS (DparMeHTHpOoBaHHBIX duryp [Vokey et al., 1986].
HccnenoBatenu yaaisiiv BUAUMbIE JIEMEHTBHI TEKCTYpPhl BOKPYT (PUTYpPBI, TaK
4TO hUrypa cTaHOBUJIACH BbIIEIsIeMOil 13 (pOoHa, KOTIa TOCTUTAIICS TTIOPOTOBBII
OanaHC Mexay (pUrypoil (CUrHai) 1 ajeMeHTaMu Macku (1ym). Tak ObL1 onpe-
nejieH 2 eKT pacrno3HaBaHUsI (PparMeHTUPOBAHHBIX N300paXkKeHUI B TEpMU-
Hax OTHOIIEHUSI CUTHAJ / TITyM.

B Hammx mccienoBaHUsAX Mbl COCPENOTOUYMIIM YCUIIUST Ha M3YYEHUU MeXa-
HU3MOB 3PUTEIBHOTO BOCTIPUSTHS HETOJHBIX W300paxkeHWi [ommmH-TecTa
KaK 3aJa4y BbIAEJICHUs CUTHaja M3 (DOHA B paMKax MOJEIU COITacOBaHHOI
dunsrpammu [Kpacunsaukos, lenenun, 1996]. Mbl ipeacTaBuim hparMeH-
TUPOBaHHBIE KOHTYPHBIE N300paxkeHUs [OJUTMH-TecTa KaK MOJTHbIE KOHTYpPHbIE
M300paxkeHusI, MePEeKPbIThIe MACKOI B MECTax OTCYTCTBUSI KOHTYpa. Eciu 1Bet
MacKM COBMaaeT ¢ 1BeToM (hoHa U300paxkeHusT (PUTYypbl MacKy He BUIHO. To
€CTh HEMNoJHOTa (hparMeHTUPOBAHHBIX M300pakeHUil [oNauH-TecTa SBISET-
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Csl CJIEZICTBUEM «HEOCO3HaBaeMOii» MacKUPOBKU. B aToM ciydae moporu, us-
Mepsiemble B [OUTMH-TecTe, MOJKHBI ObITH 3aBUCUMBI OT TapaMeTpOB 3TOM
«HEOCO3HABAEMOI» MAaCKUPOBKHU, a 3pUTebHasl CUCTeMa MTPU paclio3HaBaHUM,
BO3MOXHO, 00pabaThIBacT CTaTUCTUUYECKUE MapaMeTpbl (hparMeHTUPOBAHHBIX
TonnuH-duryp, KoTopbie CBSI3aHbI C TapaMeTpaMu «HEOCO3HABAEMO» MaCKM-
poBku. OHa Heoco3HaBaeMasi, HO BUAMMAs, TaK Kak BJIMSIET Ha TOPOTU pac-
Mo3HaBaHMs HAa HEOCO3HABAEMOM YPOBHE.

B GonblIMHCTBE MCCAEIOBaHWI TOPOTOB BOCHIPUSITHUSI Mbl HCIOJb30BAIN
KOHTYpHBIe n3oopaxkenust [ommmH-Tecta. @parMeHTbl BRIBOAWIM Ha 9KPaH C M0~
MOIIIbIO ITPOTPaMMHOTO OKHa 3aaBaeMoro pasmepa. IIpenBapuTeabHO MOJTHOE
n300pakeHre pa3oMBaJIM Ha yJaCcTKH, pa3Mep KOTOPBIX COBMAal ¢ pa3MepoM
MPOrpaMMHOIO OKHA. YUacTKU CJIydallHO BBIOMPAIMCh B MPOLIECCE HapacTaro-
1mero ¢opMUpPOBaHUST KOHTYpa UTYphI Ha 3KpaHe. JlJ1s yBeIMueHns CKOPOCTH
opmupoBaHus (GUTYPHI B 00111€€ YMCIIO BHIOMPAEMBIX JJIsI TIPEIbSIBJICHUS y4acT-
KOB M300pakeHUsI BKJIIIOUAIUCh TOJIBKO YUACTKU, CoAepKallue KOHTYp (DUTYpPbI.
TornH-durypa dopmupoBaiach Ha 9KpaHe MOHUTOpA U3 (HparMeHTOB, pa3mep
KOTOPBIX 3aBUCEJ OT pazMepa MpPOrpaMMHOrO oKHa. PparMeHThbl MOSIBISLIMCH
OJIMH 32 IPYTYM B CJTy4aiiHOM IMOPSIIKE C TOCTOSIHHOM CKOPOCThIO — ONMH hpar-
MEHT B cekyHny. Korna ucrnbITyeMblil TpaBUJIbHO y3HaBaj (Urypy, BeIBoI dpar-
MEHTOB OCTaHaBiIuBaau. M3Mepsuin moporoBoe 3HaueHue pparMeHTaluu hu-
Typhbl (I0JIT KOHTYpa, AOCTaTOYHAs ISl OIMO3HAHMSI) B a0COIIOTHBIX 3HAYEHMSIX
(cyMMapHOe KOJIMIeCTBO MUKCeJeil BBIBEIEHHBIX (DparMEHTOB) M B OTHOCHUTEIb-
HBIX 3HaYeHUAX (TIPOLEHT OTHOCUTEJILHO BEJUYMHBI TTOJIHOTO KOHTYpa). OKa-
3QJI0Ch, YTO 3HAYEHMSI TIOPOTOB OMO3HAHUS HETIOJHBIX U300pakKeHU pa3HbIX
GuTyp KomebIoTCs Bo3Jie CpeIHel BeTMIMHBI, COCTaBJISIIoNIe okoto 15—25 %
OTHOCUTEJIbHO BEJIMYMHBI [TOJTHOTO KOHTYpa U300pakeHUIA.

HenonHota ¢parmMeHTHpOBaHHBIX (puryp [O/UIMH-TecTa SIBJIIETCS CIEICTBU -
€M UX MEPEKPHITUS HEBUAUMOM IS HaOIoaaTes s TEKCTYPOoA00OHO MacKoM
C MPO3PaYHbIMU YYyacTKaMM (CKBO3b KOTOpbIe BUAHBI (hparMeHThbl (GUTYphl) U
HEMpo3payHbIMU YYacTKaMU (TaM, Tae ¢parMeHThbl UTYpPbl CKPBITHI). B Harmx
HUCCAENOBAaHUIX 3TO OBIIO CAEJaHO CIelraibHO, TPOrPaMMHBIM CITOCOOOM,
YTOOBI 3HATh CTATUCTMUECKUE XapaKTEPUCTMKKM MacKu. Mbl MpearnoaoXuiu,
9TO JUISI 3pUTEIBHOM CUCTEMBI BCEe HETTOJIHbIE M300paXkKeHMsT cofiepKaT HEBUIM -
MYI0 MacKy He3aBUCUMO OT CITOC00a MX TOCTPOeHUSs. SIPKOCTh M 1IBET HEMPO-
3pavHbIX YYACTKOB «HEBUANMO» MaCK1 COBIAIACT C IPKOCTHIO 1 IIBETOM (hOHa,
a pazMep (hparMeHTOB HEIOJTHON (DUTYPbI COOTBETCTBYET pa3Mepy Mpo3payHbIX
yuacTkoB. Bocrnipusitue ¢hparMmeHTHpOBaHHBIX M300pakeHui [oTMH-TecTa Mbl
paccMarprBaeM Kak BOCIIPUSTHE B YCJIOBUSIX TOMeXH (1ilymMa), KOTOpoe, B CBOIO
oyepeb, TPEACTABISIET OJUH U3 OCHOBHBIX METOIOB UCCJIENOBAHUS 3PUTE/Ib-
HOi1 cucTemMbl. MeTo nMeeT 00JIbII0e 3HaYUeHUE IJIs1 KIMHUKM, TaK KaK MO3BO-
JISIET U3MEPSITh YPOBEHb BHYTpeHHeTo IiryMa | KpacuipHukos, [lenenuH, 1996;
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Shelepin et al., 2000]. DToT MeToa Takke 3¢ GEKTUBEH /I UBYYeHUsI aTHO3UU U
aMHe3UH, pa3BUTHUSI MEXaHU3MOB pacrio3HaBaHus B oHToreHese [Corkin, 1982;
Ghent, 1956; Warrington, 1962; 1968; 1982]. Tak, MBI IIpeIioiaraeM, 4To BOC-
MPUSATHE HEMOJHBIX U300pakeHUT — 3TO BbiaeneHue ((pUabTpaLus) CUrHaaa
13 MIOMEXU.

B cBoe Bpemst M. U. llykkepMaHOM M €ro yYeHUKaMU-KJIMHULIMCTaMU ObLT
BBEIEH TEPMUH «(DUIIBTpAIIMOHHAS aTHO3MSI», CBS3aHHBIN ¢ HapyllieHeM (hUTb-
TPALIMOHHBIX CBOMCTB 3pUTENLHOM CHCTEMBI, KOTOpPbIE MO3BOJSIOT BBIACIUTDH
curHan u3 nomexu [ToukoHorwmii, lykkepman, 1963; Ilykkepman, 1968]. ITpo-
11eCC MHKPEMEHTHOTO TOIIIaroBOro HaKOIIeHUST (pparMeHTOB KOHTYpa B [0JuTH-
TecTe 0 TOPOTOBOTO COCTOSTHMSI, TO €CTh YBEIMYCHHUE YHCa OTOOpakaeMbIX
(bparMeHTOB, MOXXHO MPENCTABUTh KaK MPOILIECC MCUE3HOBEHUST «HEOCO3HABAC-
MOI» MacK¥ C COOTBETCTBYIOIIUM YBEeJIMYEHUEM BEPOSITHOCTH M3BJICUEHHUSI CUT-
HaJsa u3 lyma.

Ecnu pacrno3HaBaHue orpeaesisieTcsl U3BJIeUeHUEeM curHaja (n3obpaxeHue
(urypsl) U3 myma (Macka), TO MOXKHO TMOIBITATECS OMPEACTIUTh CTATUCTUYE-
CKHE CBOMCTBA MacKM U MOPOTOBBIX (PparMeHTUPOBAHHBIX U300pakeHUit. st
9TOM LIeIM Mbl UCTIOIb30BAIM MPOCTPAHCTBEHHO-YaCTOTHBINM aHAJIN3, BBUIY €T0
ITMPOKOTO TPUMEHEHHUSI 17151 U3BJICUSHHMSI CUTHAJIA U3 IIlyMa U TIPUMEHEHUSI TTPU
MOJICJIMPOBAHUM TIPOLIECCOB 3pUTENbHOU 00paboTku [boHmapko u np., 1999;
Caelli, 1982; Campbell, Robson, 1968; Ginsburg, 1986; Piotrowski, Campbell,
1982; Pratt, 1982; Field, Brady, 1997].

Brio ycraHOBIEHO, UTO [T pa3HbIX (uryp [o/utmH-TecTa TIpu MMOPOTrOBOM
YpOBHE (hparMeHTalli¥ U3MEHYMBOCTD TapaMeTPOB TJI00AJBHOTO aMIUIMTYI-
HOTO MPOCTPAHCTBEHHO-YAaCTOTHOTO CIIEKTpa HEIMOJTHbBIX N300paXkeHUil T0CTO-
BEPHO MEHbIIIE, YeM BapuabebHOCTh COOTBETCTBYIOIIMX MAPAMETPOB MOJHbIX
M300pakeHN U U300pakeHUl TP BCEro TPEXIPOLIEHTHOM YPOBHE (par-
MeHTauuu — 3 % BbIBeAEHHOrO KOHTYpa. To ecTh n300paxkeHust GUTYp C To-
POTOBBIM YPOBHEM (bparMeHTallM¥ KOHTYpa XapaKTepu3yloTcsl MUHUMAIbHOMN
BHYTPUTPYIIIMOBOM M3MEHUYMBOCTHIO MapamMeTpoB MX aMILIUTYIHO-YaCTOTHBIX
ONMCAHMI TI0 CPABHEHMIO C M300PAKEHUSIMU TOTTOPOTOBOTO M HAATIOPOTOBOTO
ypoBHelt parmeHTanuu [MepkyabeB u ap., 2003; 2004].

IMopor pacrno3HaBaHusl HparMeHTUPOBAHHBIX (DUTYP COTJIacyeTcs ¢ MPUH-
nunoM HanMmeHsblrero aeiictsud [lllenenmu, Kpacunpaukos, 2003], KoTophlid
MMPOTHO3MPYET MUHUMAJIbHYIO BapuaOeTbHOCTh CIEKTPATbHBIX IapaMeTpoB
M300pakeHNT Ha TIOpOTe UX paciio3HaBaHUsl. J{elicTBUTEIbHO, TIPY MOSBICHUHT
MHMHUMAJIbHOTO YMCIa MMUKCENIei, TOCTATOYHOTO ISl pa3IndeHust GUryp, oT-
JIMYUST aMIUTATYIHBIX MPOCTPAHCTBEHHO-YaCTOTHBIX CIIEKTPOB MUHUMATbHBI
[Krasilnikov et al., 2000].

CnenoBaresibHO, 3pUTE/bHAsE CHUCTeMa MOXKeT W3BJIeKaTb CBOMCTBAa MacKu
(1yma) U3 ¢pparMeHTHPOBAHHOTO M300paXkeHus1 (CUTHaJIa ¢ IIIyMOM) IS TTOCJIe-
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MYIOILIETO U3BJIEUeHUST CUTHAIA KaK TeKCTypbl, OTpaHMUEHHOM IMHUE KOHTYpa.
®durypa B 3TUX YCIOBUSX BBIACSETCS C MOMOILIBIO COITACOBAaHHOM (huibrpa-
1IMM, KOTOpas yAOBJIETBOPSIET 3aaHHBbIM YCIOBUAM MuHUMU3amu [LlenenuH,
Kpacunbaukos, 2003]. MbI nipenronaraem, 4To 3puTeibHasi CUCTeMa OLIEHUBAeT
CTATUCTUYECKOE pacrpenesieHe HEBUIMMBIX (PparMeHTOB, TO €CTh MapameTpbl
MacKu, Ha OCHOBaHWHU aHaJM3a aMIUTUTYTHOTO CTIEKTpa BUAMMBIX (hparMeHTOB
aHaJOTMYHO pacrio3HaBaHuIO TeKcTyp [Caelli, 1982]. ®a30BbIM CITIEKTPOM TPU
pelIeHUHU 3aa4d MaCKMPOBKHU B McCClieOBaHUsIX [OTMH-TecTa B psifie CilyyaeB
MOXHO TipeHeOpeub. Habmonatens mpeHeOperaeT nHgopmalneii 0 B3auMHOM
MOJIOKEeHUU (hparMEeHTOB KOHTYpa, HO TOJIOXKeHNe (DparMeHTOB Ha IMHUU KOH-
Typa IJIs HETO CYIIECTBEHHO.

Emie pa3z momuepkHeM, 4TO HEMOJHOTa (UTYp paccMaTpUBaeTCs Kak pe-
3yJIbTaT MACKUPOBKHU, TO €CTh OTCYTCTBME DJIEMEHTOB KOHTYpa (pparMeHTUPO-
BaHHOM (PUTYpBI — 3TO pe3yJabTaT BIUSHUS «<HEBUAUMOI» (HEOCO3HABAEMOIA)
Macku. durypa Kak ObI YaCTUIHO MEePEKPbITA MACKOM, UMEIOIIEH OMpeaesieH-
HbIe KaK CTaTUCTUYECKHNE, TaK U MPOCTPAHCTBEHHO-YaCTOTHBIE MTapaMeTphl.
XoTs 3Ta Macka «HeBUAMMAs», HO JJIs MEePBUYHBIX 3TANOB 00pabOTKU 3pU-
TeJbHOU MH(MOPMALIMKY OHA peaibHa U UMeeT CBOMCTBA MYJIbTUTUIMKATUBHOTO
myma. OHa GuabTpyeTcs MepBUYHBIMY 3BEHbSIMU 3pPUTEJIBHON CUCTEMBI U HE
OCO3HaeTCsl B BbICHIMX 3BEHbsIX. [109TOMYy Mbl Ha3blBaeM €€ HEOCO3HAHHOM
mackoii. Hemonnsie ¢urypsl [ommmH-TecTa ObUIM IIPOMOAEIMPOBAHBI KaK
¢urypsbl, epeKpbIThie MACKO CO CIy4aliHO pacroIOKEHHBIMU TTPO3payHbI-
MM U HENMPOHMIAEMbIMU YYacTKaMU. Mbl YCTAHOBWJIM CTaTUCTUUYECKHE Xa-
PaKTepUCTUKU KOHTYPHOTO M300paXkeHUs U IIIyMOBOM MacKM B pe3yJibTaTe ux
00paboTKM B MPOCTPAHCTBEHHOI M MPOCTPAHCTBEHHO-YaCTOTHOI 00J1acTH.

DTO MoNoXeHUe MOAKPEIUISIOT Hallu WCCAeI0BaHUS C WCIOJIb30BaHUEM
HOBOII METOIWKH, OTaudaloleiicss ot [osnmH-Tecta. B ycioBUsIX BBIHYXIEH-
HOTO BBIOOpA MBI MPOBEJIU U3MEPEHUS paciO3HABAHUST HEMOJHbBIX U300paxe-
HUH, MOJYYEHHBIX C TTOMOIIBIO HAJIOXXEHMSI HEOCO3HABAEMOM MAacKU C YIOpsi-
IOYEeHHBIMU IMapamMeTpaMmu (puc. 7.3), a He cllydailHeIMU, Kak B [oiuH-TecTe.
CreneHb U XapakTep yrnopsiIouMBaHusi HEOCO3HABAEMOI MacK1 U3MEHSIET I10-
poru BOCHpUsTHS. Pe3ysbTaThl UCCIENOBAHMIA MTOKA3aJIM, YTO Paclio3HaBaHUeE
YXyIIIaeTcs MPY YBEIUYSHUH IJTMH YIaCTKOB KOHTYPA U MPOMEXYTKOB MEXKITY
HUMM MPU COXPAaHEHUU OJIMHAKOBOTO YPOBHSI 3amoyiHeHUs1 KoHTypa. [Tpumep
YIOPSITIOYEHHON HEOCO3HABAEMOI MacKU — PEIIETKM, 1IBET KOTOPOI coBMaaa-
eT ¢ hoHOM, IIpUBEACH Ha puc. 7.3.

[MpoBeneHHbIC HAMU MHOTOUMCIIEHHbIE UCCIIE0BAHUS MMOATBEPXKIAIOT HAIlle
MPEANnoaoXeHre, COraacHO KOTOPOMY MPU BOCTIPUSITUU (hparMeHTUPOBAHHBIX
¢uryp lomnmuH-TecTa B 3pUTEIbHOM CUCTeMEe pabOTaIOT MeXaHU3MbI (PUIIBTpa-
1uu curHaia us myma. Ho kak onu paborarot?
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Puc. 7.3. dopMmpoBaHue HeNorHbIX M306paXkeHW C NOMOLLbIO YNOPSA0YEHHbIX
HEOCO3HaBaeMbIX MaCOK — PEeLLETOK C pa3HOW NPOCTPaHCTBEHHOW YaCcTOTON
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7.3. TIPOCTPAHCTBEHHO-YACTOTHA4
OUABTPALINS, AOKAABHBINM
M ITAOBAABHBIM AHAAM3

[IpoGnemy ob0benuHeHMsT (PParMEHTUPOBAHHOTO M300paXKEHMSI B LIEJIOCT-
HBIIE 00pa3 B paMKaxX IPOCTPAaHCTBEHHO-YAaCTOTHOTO ITOIXOMa, Ka3aJloCh,
MOKHO PEeIIMTh Ha OCHOBAaHWM HU3KOYACTOTHOU ¢uibTpanuu. Eie B Hauane
1970-x romoB A. [MH30ypr BbICKa3as MPeArnoioXeHre, YTO 3puTeibHas cucTemMa
yesoBeKa 00beAMHSIET pa3pO3HEHHBIE (DparMeHTHl B OJTHO 11eJ10¢ (B TeIlTasbT)
¢ MOMOIIIbIO HU3KoYacToTHOM duibTpauu [Ginsburg, 1975; Ginsburg, Evans,
1979]. Tlpu HU3KOYACTOTHOI (DUIBTPALIMM MCXOJHOTO U300paXKeHUsl, Mpej-
CTaBJSIIONIET0 co00il Habop (hparMeHTOB (OMHOTOHHBIX KBAIPATUKOB), CTPYI-
MMUPOBAHHBIX B MMPOCTPAHCTBE B BUIE OYKBBI CO CIOXKHBIM CIEKTPaTbHBIM CO-
CTaBOM, HM3KOYACTOTHAsI COCTABIISIIONIAsT CIIEKTpa SIBJSIETCSI TEM CBSIZYIOIIMM
3BEHOM, KOTOpO€ 3pUTENbHAsl CUCTeMa HUCIOJNb3YeT IS OObEeAMHEHUS] DTUX
¢ parMeHTOB B LIEJIOCTHOE M300paxkeHue OyKBbl. A. [MH30ypr moarai, 4To Jio-
60e oO0beHeHNEe (GParMeHTOB B OHO 11€J10€ MOXKHO OOBSICHUTH TOJIBKO HU3-
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KOYaCTOTHOM (puibTpanireit. ta Mojeb IoKa3ajlach UYpe3BbIlUaiiHO MpUBJIeKa-
TeJbHOM. OHa IEeCTBUTEIBHO O0OBSICHIUIA MHOTHE SIBJICHUST BOCTIPUSITHUS U Aajia
MpakKTUYECKHe PEKOMEHJALMU IO BOCCTAHOBJIEHUIO M300pakeHWit. Monesb
HU3KOYaCTOTHON (puiabTpaninu OblIa MCMojb3oBaHa [MH30yproM u ist onuca-
HUsl wimo3uu Miosepa-Jlaitepa. Hekotopsie nocienytoiye MmoauduKaimu,
MBITABIIUECS] ONPEBEPTHYThH ITOY TMIOTE3Y, TOJbKO MOATBEPAWIIU €€.
AJIropuTMBbI, HalTOMMHaIIMe Moaelb A. [MH30ypra, YCIelnHo UCIOIb3yIOT
MpU MOMCKE U300pakeHNIt B 6a3ax JaHHBIX. Tak KaK BO MHOTMX CJTy4asiX CJI0KHO
COCTaBUTh aJIeKBaTHOE CJIIOBECHOE OMMCaHUe M300pakeHusI, IS MIOMCKA B Ta-
KMx 0a3ax MCIOJIB3YeTCsl 00pasell B BUAE TPyOOro Habpocka WIM KaKOro-ambo
JIPYrOro M300pakeHusI, II0X0XKeTo Ha ncKoMmoe. Habpocok obmagaeT IUIb Ipu-
OJIN3UTENIBHBIM CXOJICTBOM C I1I€JIEBBIM M300pak€HUeM — B HEM OTCYCTBYIOT
MHOTHE JIETajv, a TIPOTOPIIMKA MOTYT OBITh MCKaXeHbl. [ToaTomy mouck myrem
MPSIMOTO CpaBHEHMST oOpaslia ¢ M300paKEHUSIMU, XpaHSIIMMUCS B 0asze, He-
BO3MOXeH. BmecTo 3TOro oOpasell MojBepraercsi BeMBIET-IIPeoOpPa3OBAHUIO,
B pe3yJibTaTe KOTOPOTrO BBIUMCIISIETCSI HA0Op YMCIOBBIX KO3(D(MUIIMEHTOB, OIMM-
ChIBAIOIIMX M300paXkeHHe Ha PA3IMYHBIX MACIITAOHBIX YPOBHSIX U B PA3TUUYHbBIX
MPOCTPAHCTBEHHO-YACTOTHBIX AUaNa30oHax (Tak Ha3bIBaeMOE MTMPAMUIHOE MPeI-
crapieHue). Ipynma Ko3(h(GUIMEHTOB, COOTBETCTBYIOLIMX HU3KOYACTOTHOMY
Iana3oHy, OMMCHIBAeT KpyIMHOMACIITaOHBIE AeTalu M300pakeHus. MIMeHHO
9TU KO3(PUILIMEHTHI, coaepKalle Hanboee CyIeCTBEeHHYI0 MHMDOopMaIio 00
M300paKeHUSIX, M UCITOJIb3YIOTCS T (DOPMUPOBAHUS 3arpoca K 6asze TaHHBIX.
EctecTBeHHO, aHaJTOTMYHBIE HAOOPHI KO3GMMUIIMEHTOB TPEABAPUTETHHO BbI-
YUCTISIIOTCS U JUTSI BCEX M300pasKEHUH, XpaHSIIIIUXCs B 0a3e. DTOT METO/1 OKa3ascst
3¢ (EKTUBHBIM JaXe B cIydyae BecbMa CXeMaTMUHBIX HAOPOCKOB, COMEpIKaIInX
JIVIITL HeOOJIBIIYIO YaCcTh MH(pOPMAIIMKY O TECTOBOM M300paxkeHuu [Jacobs, 1995].
OaHAaKO UCIOIb30BaHE HU3KOYACTOTHOM MPOCTPAaHCTBEHHOM (DuabTpaunu
OTpaXkaeT JIMIIIb YacTh MPOOJIEMbl U HE MOXKET OOBSICHUTh BCE PEXUMBI pabo-
Thl 3pUTENIbHON cucTeMbl. HakannuBaloiyecs: SKCriepuMeHTaIbHbIE TaHHbIE
MO3BOJIMIN YCOMHUTBCSI B TAKOM MPOCTOIl TPaKTOBKE MEXaHM3Ma OObeINHE-
Hug ¢parMeHToB M300paxeHusd. Eie B 1980-e roabl Mbl M3y4Wiu BAUSIHUE
MPOCTPAHCTBEHHO-YaCTOTHOM (puiIbTpaliuu (pparMeHTUpOBaHHBIX OYKB [I1aB-
JIoB U Ap., 1989]. OcoGeHHOCTh Halllero MoIXo/Aa 3aKo4yanach B TOM, UTO Mbl
MPUMEHWIN Ppa3InIHyIo GUIBTPAInio GparMeHTUPOBAHHBIX OYKB: ITUPOKOIO-
JIOCHYIO, ¥ TIOJIOCOBYIO — BBICOKOUACTOTHYIO M HU3KOYAaCTOTHYIO. OlleHUBaJIN
CITOCOOHOCTD HabMoAaTe s 0ObeIMHSTh Pa3po3HEHHbIE (PParMeHThI JUCKPET-
HOTO M300pakeHUs B 1IEJIOCTHBIN 00pa3 — B remTtansT (puc. 7.4). beut BIOpaH
Y3KHUi1 KJIaCC TeCTOBBIX M300paXkeHWit B BUIIe (DparMeHTUPOBAHHBIX CUMBOJIOB:
TecTbl ObLIM cMHTE3UMpPOBaHbI HA DBM ¢ MOJIyTOHOBBIM IMCIUIEEM B Ipee-
Jlax Matpuilel 12 x 12 ¢parMeHTOB MOCTPOCHUSI MaTpulibl. Kaxaplii U3 3THX
¢parMeHTOB, B CBOIO Ouepelb, TAKXKe CTPOUJICS M3 MaTPULbl pa3MEPHOCTHIO
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Puc. 7.4. lNMpumepbl hparMeHTUPOBaHHbIX CUMBOSOB 5 |.|J I I I E Mocne
dparmMeHTaummn 1 BbICOKOYACTOTHOW punbTpaumm (Cneea), HU3KOYaCTOTHOW (B LIEHTPE)
bnneTPaLMM NCXOAHOTO HePUNBTPOBAHHOIO, HO hparMeHTUPOBAHHOMO CUMBOMA

12 x 12 Touek (IMUKCceJeid AUCILIesT), IpUUeM KaXIbIi MTMKCEeIb MOT IPUHUMATh
3HAYEHUS IPKOCTU OTHOCUTEJILHO CPEJHETO YPOBHS B AMarna3oHe ot +8 no —8
YCJIOBHBIX €IMHUIL. BbUTM MCTIONB30BaHBI CTUMYIIBI, TPEACTaBISIONIe Tpadu-
YECKM OIHY M Ty Xe OykBy III, HO OBepHYTYyIO B YeThIpeX pa3HbIX OpUEeHTa-
nmsix. MicrbITyeMblil 1OKeH ObUT Ha3bIBaTh MX KakK pa3Hble OYKBBI ayihaBuTa,
B COOTBETCTBUU C OpUEHTAIIUEIH.

Hcnonb3oBamu parMeHTHl TpeX TUIOB. PparMeHThI MepBOTO THUTIA TIPE-
CTaBJISUTM COOOV HEOOJbIIME MPSIMOYTOJbHUKNA C TIOCTOSTHHOW B TIpeaesiax
(bparMeHTa IPKOCTHIO M MMEJTU IITUPOKUIA CITEKTP, COAepKaIIMii KaK HU3KO-
YACTOTHYIO, TaK U BBICOKOYACTOTHYIO cocTaBisione. dparMeHTbl BTOPOTO
TUIA UMENTU IPKOCTHOM TTPOMUIb B (hOPME TTOTYBOTHBI CUHYCOUIBI, UX CITEKTP
KOHIEHTPUPOBAJICS B HU3KOUACTOTHOMN obOsactu. UM, HakoHel, dhparMeHTbI
TPETbEro TUIA MPEACTABIISIIN CO00I KOMOMHAIIMIO U3 BIOXKEHHBIX IPYT B Ipyra
TEMHBIX U CBETJIBIX KBaJpaTOB, TPUUYEM yCPeIHEHHas SPKOCTb TaKoro (par-
MeHTa Obla paBHA sipkocTu oHa (puc. 7.4). CekTp 3Toro Tuia parMeHTOB
Jiexkasl B 00J1aCTH BBICOKMX TTPOCTPAHCTBEHHBIX 4acTOT. MI3MeHsisT paccTosiHue
OT WCITBITYEMOTO JI0 IUCTUIEsT, MOXKHO OBIJIO TIJIaBHO U3MEHSITh YIJIOBOM pa3Mep
TECTOBBIX M300PaKeHUI 1, COOTBETCTBEHHO, UX CITEKTP, CMEIIast eT0 B BBICOKO-
YaCTOTHYIO WJIM HU3KOYACTOTHYIO O0JTaCTH.

IMpenbaBasiv ONTOTHUIIBI C PA3TMYHBIMU YPOBHAMU (pparmeHTaruu. [pene-
JIBI (hparMEHTALIMK OBUTM TAKOBBI, YTO TIPY MAaKCUMAJTBHOM 4ucie (hparMeHThb
CIMBAIKMCh B HEMPEPbIBHBIE JIMHUM, a TPU MUHUMAJILHOM 4uciie (hparMeHTOB
OykBa pacrnaganachk. [TonayyeHa mcuxoMmerpuueckast (yHKIMS, OTpaxarolast
MPOIIEHT OIIMOOK B 3aBUCUMOCTHU OT KOJIMYecTBa (hparMEHTOB pa3OMEeHUsT UX
(opMbI, pa3Hoil yIaJeHHOCTH OT AUCIUIES] U KOHTpAcTa.
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[Tpu ManbIX YIJIOBBIX pa3Mepax ONMTOTUIIA HAMMEHbBIIUI MPOLEHT OLINOOK
y Habmoaaresis ObLT Toraa, Korna (parMeHThbl ObLIU MPSIMOYTOJIbHOM (DOPMBI,
a ubTpalvs B BBICOKOYACTOTHOM M HM3KOYAaCTOTHOM JMaria3oHe yxy/lajia
paznuueHue. DTOT pe3yJabTaT MOXHO ObLIO MpeacKa3aTh; U300pakeHue, Mo-
CTPOEHHOE U3 MPSIMOYTOJIbHBIX MOJHBIX (D)PArMEHTOB, COACPKUT MAKCUMaJlb-
HYIO CIIEKTPAJIbHYIO 3HEpruto curHaia. [Ipu Maibix yrioBbIX pazMmepax pac-
MO3HaBaHKWE OYEHb CUJIbHO 3aBUCUT OT 9HEPIMU CUTHAJIA.

Pesynbrarhl U3MEpeHUt MpU MaJIbIX PACCTOSTHUSIX MEXy HaOitoaaresaemM u
JIMCTUIEEeM, KOT/Ia YTJIOBbIe pa3Mephl IMCIIEs U TECTOBBIX OYKB U UX (hparMeH-
TOB ObUTU BEJTUKHU, TTPU UCCIIETOBAHUU BO3MOXKHOCTU pacrio3HaBaHUs1 OYKB, CO-
CTaBJIEHHBIX U3 (DParMEHTOB C BBICOKOYACTOTHBIM MPOduemM, He colepxKalimux
HU3KUX MPOCTPAHCTBEHHBIX YaCTOT, OKa3aJIMCh HETPUBUAJIbHBIMU. TecTOBbIE
M300pakeHMs, COCTaBJIEHHbIE U3 YepHO-0eJI0T0 Kpasi Ha cepoM (poHe, TToTydn-
JIM B JaJIbHE11IeM Ha3BaHUE «MCU€3al01Ue» OMTOTUIIBI.

Cama BO3MOXHOCTb BOCIPUSITHS LIEIOCTHOTO M300pakeHUsl Mpu Habstone-
HUM «McyYe3aolx» (GparMeHTOB IMO3BOJISIET YTBEPXKIaTh, UTO OOBETUHEHUE
(parMeHTOB B OJTHO 11€J10€ B TAKUX YCJIOBUSIX HAOIIOAEHUST OCYLLECTBIsIETCS Oe3
HU3KOYACTOTHOM COCTaBJISIIOIIEH B criekTpe u3obpaxkeHus. O0beIMHEHNE, Be-
POSITHO, OCYIIECTBJISIETCSI METOIOM IMOCTPOEHUS orudaroieit pyHKIUM, KoTopas
B 3TOM CJIyyae CTPOMUTCS Ha OCHOBE MPEABAPUTEHLHOTO BbIAEIEHUS BbICOKOYA-
CTOTHBIX (hparMEHTOB M300PaKEHUSI, 2 HE HA OCHOBAHWM BbIIEJICHUS HU3KOYA-
CTOTHBIX COCTaBJISIIOIIUX, TPUCYTCTBYIOIINX B CIIEKTPE CAMOTO U300pakeHHs.

HMudbopmanmsa o Kpasx ¢pparMeHTa JOKHA ObLIa COIVIaCOBaHA C BECOBOIA
(byHKIIMEe petenTUBHOTO OIS 71 ONTUMAaIbHOTO BbIIeJIEHUSI HEKOero dpar-
MeHTa n3obpaxeHus. Hefipoduszunosornueckum KoppeiasiToM IMpOCTPaHCTBEH-
HOTO 2JIeMEHTa pa30MEeHUsT B 3pUTEILHON CHUCTEME SIBJISIFOTCSI PEelENTUBHbIE
noJjiss. dparMeHTHl C BBICOKOYACTOTHBIM MPO(UIEM UMEIOT OOJIBIIYIO OpUEH-
TAlMOHHYIO YYBCTBUTEJIBHOCTb, YeM HU3KOYACTOTHBIC, U 3TO 00eCIeurBaeT
0oJiee BbIpAKEHHBIE KOPPEJSLIMOHHBIE CBSI3U MEXIY PELENTUBHBIMU MOJISIMU
C OJIHOM OpUEHTALIMECH.

[umote3a A. TH30ypra o mepBUYHOM POJIM HU3KOYACTOTHBIX KOMITOHEHTOB
B UICXOIHOM H300pa*k€eHUH, BIMSIOIIMX HAa CIOCOOHOCTh OOBENMHSTH (par-
MEHTbI M300paxkeHusi B 00pa3, BEpOsITHO, CIpaBeyIMBa MPU MaJIbIX pa3zMepax
¢dparMeHTOB 1 M300paXkeHUil, B €CTeCTBEHHBIX YCIOBUSIX HabOmoaeHus. [lpu
OoJbIIMX (hparMeHTax 3pUTeIbHASI CUCTEMa MOXET UCIIOIb30BaTh U IPYTUeE MpH-
3HaKku. B yacTHOCTH, CYIIECTBEHHBIM SIBJISIIOTCSI OPUEHTALIMOHHBIE COCTABJISIIO-
mue ¢hparMeHTOB, YTO B JaJIbHEHIIIEM ObLIIO MOATBEPXKIEHO HEOMHOKPATHO KakK
B Jaboparopuu JI. @uiiga, Tak ¥ B HAIIMX UCCIIETOBAHUSIX. Pe3ybraThl HAIlIUX
HCCJIEIOBAHUIT MEXaHU3MOB BOCIIPUSITHSI C TIPEIbSIBJICHUEM HETOJIHBIX U300pa-
KEHUI C YMOopsiIOYeHHBIMU TlapaMeTpaMu IMOKa3aiu, YTO BbICOKOYACTOTHBIE
KOMIOHEHTHI (MU MeJIKMe AeTajli) BaXHbI ISl TTPaBUIBLHOTO PAcIO3HaBaHMS
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n300pakeHUi, HO OIIMOKM OTO3HAHUSI OTPENENSIIOTCS CXOXKECTbl0O HU3KOYa-
CTOTHOTO COAEPKUMOTO CITEKTPOB Pa3IMYHbBIX HETIOJHBIX M300paXKeHU.

Takum 06pa3oM, MPOCTPAaHCTBEHHO-YACTOTHBII MTOAXO TTO3BOJISIET YTBEPXK-
JlaTh, YTO MOPOTM BOCIPUSITUSI 3aBUCIT OT CTENEeHU (parMeHTalluu, CIeK-
TpPaJIbHOTO cocTaBa ¢hparMeHTa M YIJIOBBIX pa3MepoB TecToB. [Ipu Gosblnx
pa3Mepax TeCTOB OINO3HAIOTCH Jiyyllle Te, KOTOpble 00pa3oBaHbl U3 (pparMeH-
TOB C BbIpaXk€HHOI OpHUEHTAllMOHHOM cocTaBisiomieii. [lokazaHa posb npen-
BApUTEJbHOM BBICOKOYACTOTHOM (hUJIBTpalIK, KOTOPasi 00eCeuynBaeT YETKYIO
OPUEHTALIMOHHYIO HAMPaBJIEHHOCTb (PPAarMEHTOB U TeM CaMbIM OOJier4aeT ux
cBsa3biBaHMe. HuskouacTtoTHast (uiabrpanusi Takke oOsieryaer CIusiHue, HO
MPEUMYIIECTBEHHO TIPU MaJbIX YIJIOBBIX pa3Mepax TeCTOBBIX M300pakeHU.
[MpocTtpaHcTBeHHO-UYAaCcTOTHAS (DUIIBTpALIMs OTIpeiessieT paboTy JIUIIb TTEPBUY-
HBIX KacKanoB 00paboTku nHgopmanuu. OHa He MOXET OOBSICHUThL CaM TTpO-
11ecc y3HaBaHUs U (hparMeHTUPOBAHHOTO U300pakeHusl. J1Jist 3Toro HeoOXomu-
MO TIpPUBJIEYCHUE MOJICJIA COTJIACOBAHHOM (DUIIBTpALIH.

[1py MOBTOPHBIX TPEIbSBICHUSIX Bce Oojiee BO3pacTaeT poJib MH(pOpMa-
TUBHBIX MTPU3HAKOB, MO KOTOPBIM MOXHO OIO3HATh BeChb 00BEKT. BuiaeneHue
MPU3HAKOB padOTaeT B OCHOBHOM IPU BOCHPUSTUM BbIYYEHHOTO ajidaBuTa.
MmMeHHo 00yyeHure naHHOMY ajihaBUTy CTUMYJIOB M, COOTBETCTBEHHO, ajihaBu-
Ty crielu¢pUIecKuX ISl JaHHOIO Habopa M300paKeHUI MPU3HAKOB MTO3BOJISIET
10 MaJIOMY YMCJTy TIPU3HAKOB PACTIO3HABATH HEIOIHbIA OOBEKT.

IMloporu pacmozHaBaHusI MPU TIEPBOM TPEABSIBICHUM W300paXKEeHUI, 10
IIAHHBIM Pa3HBIX aBTOPOB, COCTABJISIOT OT 15 10 25 % BenynHbBI KOHTYpa, KO-
TOPYIO HEOOXOAMMO TIPEAbSIBUTh, YTOOBI HAOJIIOIATE b MBICIEHHO BOCCTAHO-
BuJI u3oopaxkenue. O0ydyeHne aadaBuTy Upe3BbluaiiHO BaxkHOo. McciiemoBanmst
MMOKAa3bIBAIOT, YTO TOCJIE IBYX—YEThIPEX MOBTOPEHUI M3MEPEHUI C MaHHBIM
HabOpOM KOHTYPHBIX M300pakeHUii (DparMeHTUpPOBaHHOE H300paxkeHHE U3
JTAaHHOTO Habopa MOXET ObITh MASHTU(MUIUPOBAHO MPU MPEAbSIBICHUN BCETO
JIMITh HECKOJIBKUX (hparMeHTOB KOHTYpa, COCTABJISIONIMX B cymMmme 3—4 % ero
BesnuuHbl. [loBTOopeHue [ominH-TecTa NPUBOAUT K OBICTPOMY YMEHBIIIEHUIO
3HAYEHU I TTOPOroB pacro3HaBaHUsl, BEPOSITHO, BCIEACTBUE HESIBHOTO 00yue-
Hus u namatu [ Foreman, 1991; Foreman, Hemmings, 1987].

Beuin mpoBeneHbl pabOThl MO MCCIEIOBAHUIO BIUSHUS Ha TMOPOTM pac-
rno3HaBaHus 3¢ deKTa «3HaAKOMCTBa» CO CTUMYJIAMU M MACKOI MyTeM UX TMO-
BTOPEHUS B CEPUN TOCJIEIOBATEIBHBIX OTIBITOB. «3HAKOMCTBO» C MacKoi 00e-
CreynBa aJirOPUTM MPOTPAMMBbI C UCITOJIB30BAHUEM B PA3HBIX OIMbITAX «OKHa»
MacKM OIMHAKOBOTo pa3mepa. [1oBTopHOE TMpenbsBiIeHUE «3HAKOMBIX» (DUTYD
MPUBEJIO K 3HAYUTEIbHOMY CHUXXEHUIO TToporoB. CHUXEHNE TTIOPOroB Mpouc-
XOIUJIO W TIPU TIPEIbSBICHUMN «HE3HAKOMBIX» (DUTYP, HO CO «3HAKOMOI» Ma-
ckoil. CHUXeHue MOporoB y3HaBaHUsl YKa3bIBaeT HA ONTUMU3ALIMIO MEXaHU3Ma
BblAeJIeHUS (DUTYPBI U3 LlIyMa.
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3puTenbHas cucTeMa «M3BJIeKaeT» (UTYPY U3 «HEBUIMMOM» MaCKH, OTIPEICISST
CTaTUCTUYECKUE CBOMCTBA MACKM KaK TUITMIHOM TEKCTYPHI, ONIPEAEsis pa3Mep 1
BEPOSITHOCTD TTOSIBJIEHUSI 2JIEMEHTOB «HEBUIMMOI» MacKu. Bo3aMoxkHO, 4TO 3TO
COBepIlIaeTCs Yepe3 ornpee/ieHre CpeTHEro pa3Mepa HabIoaaeMbIX 9JIEMEHTOB U
OLICHKY CpeIHel TUCTaHIMK MeXTy HUMU. B miporiecce 0OyueHMsT UCITBITYe MBI
3HAKOMUTCSI CO CTATUCTUIECKUMU CBOMCTBAMU «HEBUIMMOI» MacKH, U 9TO 00-
Jieryaet Bocnpusithe. JJaHHbII croco0 3puTesibHasl cCUcTeMa MCIIONb3yeT TOra,
KOTJIa KaX10e HOBOE MPeIbsIBJICHUE OTHOM 1 TOM 3Ke (hUTyphl UMeeT He3aBUCUMOE
cilydaitHoe pacripesie/ieHue TIOC/IeN0BaTeIbHO BEIBONUMBIX (hparMeHTOB.

DTO He eMMHCTBEHHBI MeXaHW3M YMEHbIIIEHUS TOPOroB BoctipusiTus. Eciu
aJITOPUTM BBIBOJIA (DparMEHTOB KBa3HCIy4aeH, TO €CTh IIOBTOPSIETCS OHA U Ta
K€ peanu3alius CayJ9aitHo# MocieIoBaTeIbHOCTU BbIBEIEHUST ()ParMeHTOB, TO
BO3MOKHO 00y4YeHHeE Ipyroro TMIa, Hanpumep, Mo XxapaKTepHOMY MOJIOXKEHUIO
OTIEJIBHBIX (PParMEeHTOB WIIM TI0 COYETAHMIO XapaKTePHBIX JJOKAJIBHBIX CITEIIM-
uyeckux mpu3HakoB. B mporecce 00y4eHusT, KOraa UCTIBITYeMblii 3HAKOMUTCS
¢ andaBUTOM CTUMYJIOB, OIMHAKOBO OOJIbIIIOE 3HAYEHUE JJIS1 YCIIEeLIHOrO pac-
MO3HABaHMS TIPUHUMAIOT U LIeJIOCTHast (hopMa 00beKTa, 1 JIOKaIbHbie MHDOP-
MaTVBHbBIE TIPU3HAKU, U CTaTUCTUKA Macku. [TOCKOIbKY HabIoaaTe b MOXET
pacro3HaTh N300paskeHue TIPH MPEIbSIBICHUN BCEro 5 % BeIMYMHBI KOHTYPA,
a uHorna u 1 % 3Toi BeIMUMHBI, 5TO O3HAYAET, YTO MCITBITYEMBI UCITOJb3Y-
€T KaKMe-TO OTIeIbHbIe XapaKTepHbIe JIOKAJIbHbIE TPU3HAKU B M300paXKeHUH,
MpUYeM MHOTJA 3T MPU3HAKK (Ha OCHOBAHUU OIMTPOCa UCTIBITYEMbIX) OKa3bIBa-
JOTCS Y PA3HBIX UCTIBITYEMbIX Pa3IMUHBIMU.

74. POAb COTAACOBAHHOM OUALTPALIMU
B ITOCTPOEHMM LIEAOCTHOTO
M30BPASKEHMA

Kak e cozmaeTcst 11eJlocTHOe n300pakeHue B Mo3ry? 3puTesibHasi cuctemMa
yeJioBeKa MpU MEePBOM TPEIbsBICHUM CTUMYJIa OLIEHUBAeT IIO0aJIbHYI0 CTa-
TUCTUUYECKYIO MHGMOPMALINIO B N300paXkeHUM, KOTOpasi MOXET ObITh OIucaHa
AMIUTUTYIHBIM CIIEKTPOM «HEBUIMMOI» MacKu. DTO ONTUMU3UPYET MEXaHU3M
BBIJICJICHUSI CUTHAJIa U3 IIyMa B Ka4eCTBE MEPBUUHOI (DUIIBTPALIMK JUIS TTOCTIe-
JYIOIIETO BBITIOJHEHUST COIJIACOBAaHHOM (hUIBTpAIlMK B COOTBETCTBUU C TIPEI-
JIO)KEHHOM paHee MoJeablo 00paboTKu MHMOpMALIMU B 3pUTEbHOI CUCTEME
[KpacunbHukos, Wenenun, 1997]. Tlpu nepsBoM mnpenbsiBieHuu aidaButa
HEe3HAKOMBIX U300paxkeHuli 00beKTOB HAaOII0AaTe b BOCIIPUHUMAET (pparMeH-
TUPOBaHHbBIE N300PaKEeHMSI KaK 1IeJIble, HO 3aMacKMPOBaHHbIE 00BeKThI. Ppar-
MEHTHpOBaHHas (purypa n3BJIeKaeTcs U3 IIIyMa, a 3aTeM B 3pUTEJIbHON crucTeMe
MPOUCXOIUT CPaBHEHNE C BHYTPEHHUM 00O0OIIEHHBIM ITIa0JJIOHOM 3TOTO 00beK-
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ta. CorjacHO pa3BUBaeMbIM HaAMU TPEACTABICHUSIM, BHAYaJIe PU HE BbIyUYeH-
HOM ajihaBUTE TECTOB POJIb CrielMUIECKUX MPU3HAKOB HeBeauKa. [ Kax-
JIOTO TIOCJIEYIOLETO MPEeIbsBICHUS] OHU CTAHOBSITCS OoJiee BaxkHbIMU. [TepBoe
K€ TIpeIbsIBIIEHUE CTUMYJIA 3allycKaeT MeXaHu3M oO0ydyeHus. [Ipoucxonut BbI-
paboTtka 111abjJoHa KOHKPETHOIO M300pakeHust JaHHOro oobekTa. OOydyeHue,
BEPOSITHO, OTPAXKAET MPOLECC COXPaHEHMSI Crien(PUISCKUX MPU3HAKOB U dallb-
HEHIIIEero CoracoBaHMsI C HUMM MPOoliecca BOCTIPUSITHS.

B mpoiiecce oOyueHus 3puTesibHas CUCTEMa MCIIOJb3YeT Ha pa3HbIX 3Tarnax
00paboTKM cUTHaJIa KaK MPOCThIe, TaK 1 Crielupuieckue mpu3Haku. B monenu
corlacoBaHHON (uabTpaluu oToOpaxkaemble (PparMeHThl HaKJIaAbIBAIOTCS Ha
BbIPAOOTAaHHBI B Mpoliecce 00y4yeHUsl 1a0JIOH LEJT0CTHOU (DUTYPHI, B pe3yJib-
TaTe MPOUCXOJUT pacro3HaBaHUe 0ObEKTA.

[MosToMy u3yueHME BOCIIPUSATHSI HETIOJHBIX M300pakKeHUil, U OCOOEHHO
TounH-TecT, UMEIOT OOJIbIIOe TIPAKTUYECKOEe 3HAYeHUE B MHMOPMALIMOHHBIX
TEXHOJIOTUSIX JUIs1 co3aaHus A(PHEKTUBHBIX aITOPUTMOB PACIIO3HABAHUSI a3PO-
(GOTOCHUMKOB, UASHTU(MUKALIMY JIULL B TOJIE, B 00padOTKe MEIUIIMHCKUX 130~
OpaXeHU1 U PyKOMMCHBIX TEKCTOB. B KIIMHMWYECKOW HEHPOINICUXOJIOTUU UCCTIe-
JIOBaHME MEXaHNW3MOB OOBEIMHEHYS Pa3pO3HEHHBIX (DPAarMEHTOB B OJHO 1IEJI0€
HEOoOXOMMMO KaK JUIsi TIOHUMAaHUsI TIPOLIECCOB BOCIIPUSITUS, 00ECTIeUNBAIOIINX
MPaBUJIbHYIO MACHTUDUKALIMIO GUTYP, TAK W [UIS JIOKATU3AlUK TTOPaXKeHHbIX
MEXaHM3MOB y OOJIbHBIX C HEKOTOPBIMM (hOpMaMM arHo3uu. B KimHuueckmnx nc-
CJIeOBAHUSIX CITOCOOHOCTh MPAaBWJIBHO BOCIIPUHMMATh U MIEHTU(DULIMPOBATH
3alllyMJIEHHbIe, (hparMEHTUPOBAHHbIE WM300PAXKEHUST WCMOJBb3YIOT AABHO IS
MU3YYEeHUsSI OHTOTEHE3a 3PUTEIbHON CUCTEMBbI, JUISI UCCIICNOBAHUS HapyILIeHUI
MaMsITH y OOJIbHBIX C aMHE3Uel, ISl U3MEPEHUST U3MEHEHU I 3pUTETbHOTO BOC-
MPUSITUS B PE3YJIbTaTe JIOKAJIbHBIX TTOPaXKeHWt Mo3ra. B KOTHUTUBHOM U 9KCTe-
PUMEHTAJIbHOI TICUXOJOTUU 3TOT METOJ UCMOJB3YETCs ISl U3YUYEHUS TIepLier-
TyaJbHOTO Pa3BUTUS Y TIPEICTABUTENEH PA3IMUHBIX KYJIBTYD, /I yCTAHOBIECHUS
ITOPUTMOB pacro3HaBaHus hOPMbI, ISl UCCEI0BAHUS 3pUTEILHOM MaMSITH.

TonnmuH-TecT ynobeH IJisl peleHus KIMHUYECKUX MpobsieM auddepeHim-
aJIbHOM IMarHOCTMKYU KOTHUTHUBHBIX HAPYIIEHUH, TaK KaK MO3BOJISIET UCCIIE0-
BaThb MEXaHMU3MbI pacTlO3HABaHUSsI, BbIAEACHUS HUTYpPBI U3 (poHA, OOyueHue u
CKOPOCTb 00YY€HMsI TIPU MTOBTOPHBIX MpPeabsBiAeHUSIX. B KOTHUTUBHOM TIcUX0-
JIOTUM TPYAHO HAWTH eIlle OJUH TaKOM TECT, KOTOPbI MO3BOJISIET CTOJIb YI00OHO
HCCIIeN0BaTh Pa3HbIE MEXaHU3MbI BOCIIPUSITUS U MTAMSITHU.

B nmaHHOIi ry1aBe MbI pacCMOTpE/IM JiBa MOAXOAa K M3YYEHUIO MEXaHU3MOB
BOCIIpUSITUSL (PparMeHTUPOBAHHBIX (DUTYp — BBIIEJICHUE TPU3HAKOB BBICIIIETO
Mopsijika B M300paXKeHUU U OTpeNieieHNe 00X CTATUCTUIECKNX CBOWMCTB U30-
OpaxkeHusl ISl BbIIEJCHUS TeliTansra. BTopoil moaxon moakperieH MOAebio
COIIACOBAaHHOM (puiibTpalu. DTH ABA MOAX0/IA HA10 CUUTATh HE KOHKYPEHTHBI-
MM, a B3aUMOJIOMOJIHSIOIIMMU. 3a1auya U CJI0KHOCTb U300paKeHUSs ONPEESIOT
MPUHATHE HaOII0AaTeIeM pellieHNsT 00 N300pakeHUH JIMOO MO OTACIbHBIM CITeIl-
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nbUIeCKUM i1 TaHHOTO M300pakeHUsl TIpU3HAKaM BBICILIETO TOpsiaKa, 100
TT0 TIEJIOCTHOM CTaTUCTHUYECKOM cTpykType. [lokazaHo, 4TO 3pUTeNIbHAsT CUCTeMa
BBIIENISIET TJI00ATbHBIE CTAaTMCTUYECKHWE CBOMCTBA IIEJIOCTHOTO M300paKEHUS.
HMHbopMaTiBHBIE JOKATbHbIE MPU3HAKM BBICIIETO TMOPSAKA MO3T MCIOJb3YeT
KaK JOTMOJHUTEIbHbINA UCTOUHUK MHMOopMatuu. [Tpy oOyuyeHun naHHoMy ajcda-
BUTY CTUMYJIOB POJIb 3TOTO UCTOYHMKA Pe3KO Bo3pacTaeT. [ToaToMy npu nepBom
MpenbsIBICHUA HE3HAKOMOTO Habopa M300paxkeHuit moporu (pparMeHTalu co-
cTaBasAlOT oKoso 15—30 % TpembsBIeHHOTO KOHTYpa HEMOJHOM KOHTYPHOM
¢urypsl. [Tocne 00yueHUst TOpOr cHIKaeTes 10 5 % KoHTypa. B aTux yciaoBusix
pacro3HaBaHi€ BO3MOXKHO TOJIbKO Ha OCHOBaHUM JIOKAJIbHBIX MH(HOOPMATUBHBIX
MPU3HAKOB.

B CcOOTBETCTBUMM C MOJE/BbIO COTrJIaCOBAaHHOW (DUIBTpallMM, OOeCIeunBato-
el pacro3HaBaHue (PparMEeHTUPOBAHHBIX M300pakeHUil, B [osmmuH-TecTe
dparmMeHTUPOBaHHOE M300pakeHNe 00beKTa BOCIIPUHUMAETCS KaK IeJIOCTHAs
CTPYKTYpa, CpaBHMBaeMasi C 11abJIOHOM, KOTOPBI XpaHUTCS B TAMSTH U BbI-
OUpaeTcs C MOMOIIIbIO MEXaHU3Ma U30MPaTeTIbHOTO BHUMAHUSI.

[Tpu nepBoM 3HaKOMCTBE C aihaBUTOM CTUMYJIOB pPaOOTAIOT MEXaHU3MbI BOC-
MPUSITUS LIEJIOCTHOTO 00pa3a, reiraibra. B aTux ycjaoBusiX 3puTeibHas cucteMa
Ha MepBOM 3Tarle paCCUUTHIBACT CTATUCTUYECKHE XapaKTEePUCTUKIU N300paKeHUA.
TTonocoBast hUIBTpaIvs B 3TUX YCJIOBUSIX ONTUMU3UPYET OTHOIIIEHWE CUTHAT /
1ryM. 3aTeM IIPOMCXOIUT corylacoBaHHas uisrpanus. Ha 3akmoynTenbHOM 3Ta-
e HACTYMaloT MPUHSITUE PEIlleHUs U IBUTaTeJbHbIN OTBET. BoineneHue nHgop-
MAaTUBHBIX CHEeLM(bUUYECKUX JOKATbHBIX MPU3HAKOB BBICILIETO MOPSIKAa MOXKET
BKJTIOUATBCS, B OCHOBHOM, IPY BOCTIPUSITUM XOPOIIIO BHIyYEeHHOTO asihaBUTA.

CraTtuctuka Macku B [oJTMH-TecTe, 3a710KeHHasl MpOrpaMMHbBIM 00pa3oM,
NENCTBUTENILHO paclio3HaeTcs HabmomatenaeMm. CienoBarelbHO, 3pUTETbHAS
cucTeMa MOXeT (UIBTPOBATh HE TOJIBKO BUIUMYIO MAacKy, HO U «<HEBUIUMYIO».
Tak kak «HeBUIMMAasI» MacKa BbIAEJISIeTCsS U 00padaTbIBaeTCsl 3pUTEIbHOU CH-
CTEMOIA, TO ee 11eJ1eco00pa3HoO Ha3bIBaTh MACKOIi «Heoco3HaBaeMoii». [Tocnen-
HUI BBIBOJ OY€Hb BaXXKEH JIJISI MOHMMAHUSI KOTHUTUBHBIX HapyLIEHWH, MpU
KOTOPBIX MPOMCXOIUT HapyllIeHNe (DUIbTPAIIMOHHBIX CBOMCTB Ha Pa3HBIX YPOB-
HSIX 3pUTEJILHOTO aHAIM3aTopa.

Ie B 3puMTeNbHON CUCTEME TIPOMCXOAMT OMO3HaHWe (hparMeHTHPOBAHHBIX
n300pakeHnii? bplia rmokazaHa posib IPeCTpUAPHOR KOpPbI B INIOOAJIbHOM, IIe-
JoctHoM onmcanuu [Braddick et al., 2006; Braddick, Atkinson, 2007]. ITokazaHo
pa3BUTHE MEXaHU3MOB ITPECTPUApPHOIT KOPbI B OHTOreHe3e. Pe3ysraThl 3TUX pa-
0OT COOTBETCTBYIOT HAIIIUM CTapbIM MCCIIETOBAHUSIM I10 JIOKATM3alUKU 0000IIEH-
HOTO I7100aJTbHOTO MHBAPMAHTHOTO OMKMCAHMS U300pakeHMiT B MO3TY XUIIIHUKOB
[Wenenun, 1973; 1984], a Takxe HallMM paboTaM I10 JJOKAIU3ALUU T100aJIbHOTO
ornucanust Marpull 10 x 10 sanemenToB [abopa [PokuH u ap., 2007], 1 mocTpoeHUst
BEPOSITHOB B PE3yJIbTaTe «MHCAiTa» LEJIOCTHOro obpaza ¢hparMeHTHPOBAHHBIX
¢uryp TonnmuH-Tecra B mpectpuapHoii Kope [Illenenun u ap., 2015 a; 2015 6].

raABA 8

MHBAPMAHTHOCTD
SPUTEABHOI'O BOCITPHATIS

8.1. MHBAPMAHTHOCTD KAK
OYHAAMEHTAABHAS ITPOBAEMA

BocripusitTie 1 MbllIJIeHME BO MHOTOM 0a3upyIOTCsl HA BO3MOXHOCTH MO3Tra
HaXOIUTh B OKPYKAOIIIEM MUPE MHBAPMAHTHbBIC XapaKTepUCTUKU. 3pUTEIbHO-
MYy BOCTIPUSITMIO TIpucyila (GyHIaMeHTallbHas MHBAPMAHTHOCTb K MacluTad-
HbIM MTPE0OPa30BAHUSIM — K OCBEILIEHHOCTH, K TTOBOPOTY U T. 1. BO3MOXHOCTh
BOCTIPUSTHSI MHAMBUAYAJIbHBIX OCOOEHHOCTEN M300pakeHUil HabII01aeMOro
00BEKTa COUETAETCSI CO CMOCOOHOCTHIO MHBAPUAHTHOTO BOCIIPUSITHUS MPU U3-
MEHEHUU OCBEIEHHOCTH O0BbEeKTa, M3MEHEHWU €ro pasmepa, OpHUEHTAlNH,
pa3BopoTa Mo ocsAM U pakypca. Mcrnonb3oBaHWe MHBAPUAHTHBIX XapaKTepH-
CTUK — 9TO BaxXHeHlIee CBOiCTBO uHTeLIekTa [Bohm, 1967]. CriocoOHOCTH
K MHBapMAHTHOMY OTIO3HAHMIO Y XMBBIX OPraHM3MOB BO3HUKAEeT Ha OTHOCH-
TeJIbHO PaHHMX CTanMsIX OHTO- U (utoreHesa [Sutherland, 1960; 1968; 1979;
Fraisse, Piaget, 1978]. lo HemaBHero BpeMEHM MCIMOJb30BAJIOCh MPOCTOE JI0-
MyLlIeHKe, COMIACHO KOTOpOMY UH(MOpMaLMs O CYLIIECTBEHHbIX CBOHCTBAX U30-
OpaxkeHust 00BEKTA, OMPEACISIONIMX €ro MPUHANIEXKHOCTh K ONPENeIeHHOMY
KJ1accy M He 3aBUCSIIMX OT pa3Mepa U OPUEHTALIMU U300PaKEHUSI TOTO 00b-
€KTa, aKTUBUPYET OIMH U TOT K€ HEHPOHHBIN aHCAMOJIb, BbI3bIBAsI OIMH U TOT
K€ OTKJIMK Ha «BBIXO/Ie» 3PUTEJIbHOI CUCTEMBI, MMPEACTABISIET COOOM «KOJ 3pU-
TenbHOTrO obpaza» [Hebb, 1949; 1959 a, 1959 b].
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[Mcuxodusndeckre McciIeAOBaHUST WHBAPMAHTHOCTH PacIiO3HABaHUST 4de-
JIOBEKOM OOBEKTOB OBUIM CBSI3aHBI C HAYAJIOM CO3IaHUsI MCKYCCTBEHHBIX pac-
no3Haroumx cucteM [Iesep, Llykkepman 1961; Iiesep u ap., 1975; Sutherland,
1960; 1968; 1979; lllenenun, 1972; 1973]. UMeHHO pellieHNe MPAaKTUYECKUX 3a-
Ja4 MoTpe®oBaIo MPOBENEHMSI UBMEPEHU I KOJIMUecTBa MHGMOPMALIMU, KOTOPOe
3puTe/bHas CUCTeMa CIocoOHa oOpaboTaTh 3a OIPEAeAECHHbI MPOMEXYTOK
BpeMeHHU. BbLo nmokaszaHo, 4To KOJMYECTBO MHGMOPMALIMU 3a CYET YBETUUEHUS
qucia u300pakeHuit B aipaBUTe MPUBOIUT K BO3PACTAaHUIO BpEMEHM OIO3Ha-
HUSI, OTHAKO YBEJMYEHHE YKcia CTUMYJIOB B alihaBUTe 3a CUET BapbUPOBAHUS
HX pa3Mepa Win OpUeHTAIIMM He MeHSIET 3TOTO BpeMEHHM, TaK Kak Ipeoodpa3oBa-
HUs MOA00MS He U3MEHSIOT BeIMUMHY andasuta ctumyinoB (Credanosa, 1964;
1970; Stefanova, 1974).

B moBcenHeBHOM XU3HU MBI HAaOI0daeM 1 y3HaeM M300pakeHUsT 00 bEKTOB
He TOJIbKO Pa3HOTo pa3Mepa, HO U MpU pa3HbIX yriax HabmogeHus. [upo-
KYI0 M3BECTHOCTh MOJIyYMJIa TUIOTE3a, COMJIACHO KOTOPOI Ha 3Tare o0ydeHHs
3pUTEIbHAST CUCTEMA TIO ABYMEPHBIM MPOEKIUSIM MPEIbsIBISIEMBIX Ha CETUAT-
Ky IJ1a3 0ObEKTOB CTPOUT B MO3Tre HaOJoaTes sl IPeACTaBIeHUS] TPEXMEPHbBIX
00BEKTOB, KOTOPBIE M 3alIOMMHAET Kak 11adaoHbl [Marr, 1987]. Ipu pacrno3Ha-
BaHUU TPEXMEPHBIX 00BEKTOB MH(MOPMAILIMs, CoAepXKallascs B UX IBYMEPHbBIX
MPOEKIIMAX HA CETYATKY IJ1a3, UCTIOIb3YeTCsl ISl CPAaBHEHMS C XPAHSAIIUMUCS
B IMaMSITH HAOJII0AaTeNsl TPEeNCTaBICHUSIMUA TPEXMEPHBIX 00 BEKTOB, CHOPMUPO-
BaHHBIMU Ha 3Tare odydeHus1. CIIOXXHOCTb 3pUTELHON 3a1a4u yCyryoasieTcst
TEM, YTO BCJICACTBME BapbUPOBAaHMS yIJia HAOTIONEHMS, MaciiTaba, OCBEIICH-
HOCTH 00BEKTA, ero MPOEKIIMU Ha CETYATKY IJ1a3 COCTABJISIIOT MHOXECTBO pa3-
JIMYAIOIINXCS MEXIY COO0I TBYMEPHBIX N300pakKeHMIA.

B cBsI13U ¢ 5TUM TIpeacTaBIIsIeT CYIIECTBEHHBII MHTEpeC UCCIeI0BaHNeE THha-
Ma30HOB MHBAPMAHTHOTO BOCIIPUSITUSI, TO €CTh TMAMa30HOB JJIsS Pa3IMUHbBIX
MmapaMeTpOB M300paxkeHU 00beKTOB (YIIIOBBIX pa3MepoB, YIJIOB pa3BopoTa U
T. 1), MPU KOTOPbIX KOJIMYECTBEHHbIE XapaKTEPUCTUKHU TTpoliecca X BOCTIPUSI-
TUSI OCTAIOTCS HEM3MEHHBIMU. B 4aCTHOCTH, OTCYTCTBHME JAHHBIX O AUATa3oHe
MHBAPUAHTHOCTH 3pUTEIBHOM CHCTEMBI YeJIOBEKA K Pa3TMYHBIM MTpeodpa3oBa-
HUSIM BBIHYKIaeT MHXKEHEPOB 3a/1aBaTh 3aBEIOMO U30BITOUHBIE ITapaMeTPhI TSI
HMCKYCCTBEHHBIX PACITO3HAIOIIINX CUCTEM.

B kauecTBe Mepbl OlLleHKM WHBApUAHTHOTO BOCTIPUSTHUS MBI PACCMOTPUM
TTOPOTH PAcTIO3HABAHUS HETOJIHBIX M300paxkeHU. Bbuti poBeeHbl KOJIUJe-
CTBEHHbBIE U3MEPEHMS ITOPOTOB PACIIO3HABAHUSI, TIO3BOJISIOIINE TTIPEATIONOXUTh
HaJIMIue MEeXaHM3MOB, 00eCITeYrBaIONINX NHBAPUAHTHOE paclio3HaBaHUe He-
MOJTHBIX JIBYMEPHBIX M300pakeHUN TPeXMEPHBIX OOBEKTOB MPU M3MEHEHMSIX
MaciTaba 1 moBopoTax.

MeTon u3MepeHHsl TTOPOroB pacro3HaBaHUs (parMeHTUPOBAHHBIX M300pa-
xenHuit 6611 ipemioxeH E. C. TomumHom B 1960 romy [Gollin, 1960] v mon ero
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MMEHEM BOIIIe] B MPAKTUKY HEHPOTICUXOJOTHH. MBI TIPUMEHSIIM KOMITBIOTEPH-
3UpOBaHHYIO Bepcuio ToumH-TecTa, npemnoxeHnyio H. @opemanom [Foreman,
1991; Foreman, Hemmimgs, 1987] u monepHusupoBanHyio C. B. [IpoHuHBIM
[Baxpameesa u np., 2008; Yuxman u ap., 2011; [lenenun u ap., 1985].

8.2. MHBAPMAHTHOCTD BOCIIPUATMSI
K ITPEOBPA3OBAHMAM MACIHITABA
M ITIOBOPOTA

Brin momoOpan HabOp M3 CEMUIECITH MSTU KOHTYPHBIX M300pakeHUit 00-
IIEU3BECTHBIX 00BEKTOB. B mpoliecce n3aMepeHunii mporpaMMa pa3onBaeT Ucxo-
JIHbIe KOHTYpHBIE N300paxkeHUsT Ha (hparMeHTHI 3aIaHHOTO pa3Mepa, KOTOphIe
BBIBOJISITCSI B CJTyYalfHOM TIOPSIIKE Ha 9KpaH MOHUTOpPA, MOCTENeHHO hopMU-
pysl OJIHBIA KOHTYp 00bekTa. Ha puc. 8.1 nokaszan npuHuun ¢hbopMUpoBaHUs
HETIOJIHBIX U300paKeHU I MPU CIIydaiiHOM TIpeIbsiBIeHnU pparMeHToB. Yucio
CJIyyaifHO PacroIOKEHHBIX B MaCKe OKOH B MTpoliecce MpelbsiBIeHUs CTUMYJIa
HapacTaeT. Ha puc. 8.1 nokazaHo KOHEeUHOe YuciI0 (HparMeHTOB B OIpeaeeH-
HbIIi MOMEHT BpeMeHU. [lepen UCTIbITyeMbIM CTaBWIM 337auy KaK MOXHO Obl-
cTpee pacro3HaTh MPeabSIBISIEMbII CTUMYT.

Puc. 8.1. MNpuHumn bopmmnposaHns parMeHTUPOBaHHbLIX TECTOBbIX N30OPaXEeHWIA.
CneBa — MCXoAHbI 06LEKT; B LLEHTPE — Macka C NepeMeHHON CTaTUCTUKON
(NNOTHOCTbLIO OKOH, Yepe3 KOTopble HabngaTenb BUAUT UCXOAHbIA 0OBEKT);

crnpaBa — BUANMOE n3obpaxkeHne Npu 3agaHHoM NNOTHOCTM pacnpeaeneHnst OKoH

B macke GeJsibIM 1IBETOM M300paKeHbl TPO3pauHble OKHA, YEPHBIM — HENpO-
3pauHble. [1py HaloXXeH MacKy Ha M300pakeHre HaOIoaaTe b BUANUT OeIblid
LIBET WJIM HA PKPaHe JUCIUIes] — CBETsLLMECs GParMeHThl TOJbKO B TEX OKOLI-
KaX, 32 KOTOPBIMU MMeeTCss M300pakeHre MCXOMHOTro oObekTa. Jlomyckaem,
YTO HEOCO3HAHHO HAOIIOmaTeNb OLICHUBAET CTATUCTUKY MAacKU U €¢ BhIYUTA-
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eT. OTBeT Npu MPaBUIBHOM PACIIO3HABAHUM 00BbeKTa (PUKCUPYET ITOPOrOBYIO
CyMMapHYO TUTOIIAnb 3TUX ()parMeHTOB (B % OT TMOJIHOM TUTOIIAA KOHTYpA).
Besnunny nopora (Thr) Beruncisiim no popmyiie:

Thr = (Vfr / Viot) x 100%,

rne Vfr — uuciio nmukceneil KOHTypa, TpU KOTOPOM TPOM3OIILIO y3HaBaHUE,
a Vtot — uncio nmuKcesneit B MoJTHOM KOHTYpe 00beKTa.

Buimu mpoBeieHbl cepry U3MepeHuii. B TiepBoii NCITBITYeMble He ObLITN 3Ha-
KOMBI ¢ ajihaBUTOM CTUMYJIOB, a BO BTOPOI 3HaKOMbI. [lepBasi cepusi cocTosi-
Jla U3 IBYX 4acTeil, KOTOPbIE OTJINYAIUCH CITOCOOOM TIPEIbSBICHUSI CTUMYJIOB;
C TIOMOIIIBIO MPOEKITMY M300pakeHN Ha 9KpaH U € TTIOMOIIBIO 3JIEKTPOHHO-
JydyeBoro aucruiest. K o6paboTKe MpyHSUIM TaHHbBIE, ITOJy4YeHHbIe Ha IBaalaTh
JIBYX MCTIBITYeMbIX B Bo3pacte 18—25 net. Bce ucnbiTyeMble 061amaim ocTpo-
Toi1 3peHus ot 1,0 mo 2,0. YrioBbie pa3Mepsl U300paXkKeHNI, TOPOTH PacIo3Ha-
BaHUSI KOTOPBIX MBI u3ydyaiu, cocrasisuiu 0,19; 0,35; 0,71; 1,44; 13; 25 u 50
yri. tpana. M3o0paxkeHust 1 ux (pparMeHTbl He BBIXOAWJIM 3a TIpeesibl pa3pe-
aKoe CIoCOOHOCTH 3PUTEBHOM CHUCTEMBI MCIBITYeMBbIX. M300paskeHust
MPEeABbSBISIN Ha 9KpaHe pa3MepoM 2,5 X 3 M ¢ MOMOIIbIO MyJbTUMEIUAHOTO
npoektopa (BENQ MP720p), paspemerue 1152 x 864, yactota 0OHOBIECHHS
Kkanpa 74 Ii1. U3mepenus nipoBoauiy B momelneHun mmmHoi 20 M. PaBHoMep-
Hoe ciaboe ocBetenue (10 ¢B / M?) co3maBalia TOJBKO JIOMUHECIIEHTHAS JJaMITa
BHE TI0JII 3peHUs Ha BBICOTE 3,5 M. YIIIOBOIT pa3mep M300pakeHNIT BapbUpPO-
BaJIv CJICOYIONIMM 00pa3oM: ITPOEKTOp pacrojaraics Ha paccTossHUU 60 cMm ot
9KpaHa, UCTIBITYeMbIii CaauIcs Mepe 9KpaHOM Ha Pa3HbIX PACCTOSIHUSIX, HAUM-
Has ¢ 15,5 M n 3akaHuMBast 2 M. Pa3zmep n300pakeHusT Ha 9KpaHe TIPU 3TOM He
MeHsuIcs. TakuM CIocoboM ToyJaan pa3Mepbl M300paxkeHWI B IMara3oHe OT
0,19 no 1,44 yru. rpan. 3ateM CTONKY C TPOEKTOPOM IepeIBUTaId Ha PaccTosI-
Hue 12,3 M ot 3kpaHa. McnibITyeMblii pacriofiarajcs rnepes 9KpaHOM Ha pa3HbIX
PACCTOSTHMSIX, HaurHasI ¢ 5 M 1 3akaH4YuBast 70 cM. DTUM CIOCOOOM ITOJTydaaIn
YIJIOBBIE pa3Mepbl M300paxkeHuii ot 1,44 yri. rpan. no 50 yri. rpam.

M3MmeHeHusT SIpKOCTU M300pakeHUsl MpU yIaJIeHUU TPOeKTopa OT 3KpaHa
He OKa3bIBaJIM CYIIECTBEHHOTO BJIMSIHUS Ha TIOPOTH paclio3HaBaHMsI, TaK Kak
SIPKOCTh OCTaBaJlach B TOM JMana3oHe 3HAYeHWii, MpU KOTOPBIX MOPOTU pac-
Mo3HaBaHUs U3MeHsoTc Majio [van Nes, Bouman, 1967]. B noGaBouHoii ce-
PUM UCCIeNOBAHUI UTS U3MEPEHUI 3HAYeHUI TIOPOTOB TPU MaJIbIX pazMepax
M300paKeHWI MbI TIPEIbSIBIISUI CTUMYJIBI Ha JIMCTUIEE BHICOKOTO Pa3pelIeHMs
(17 Professional Sony Trinitron G200 PST).

Bo BTOpOIT cepun u3MepeHUi paboTaau ¢ ONMBITHBIMUA (OOYYEeHHBIMU) HC-
MBITYEeMbIMU, 3HAKOMBIMU C 3a7a4eil 1 HA0OpPOM CTHUMYJIOB. YCIIOBUSI TIPOBEIC-
HUS HUCCJIeOBAaHMI (IMara3oH pa3MepoB, OCBEIIEHUE) ObLIM TAKUMU Xe, Kak
U B TIEPBOIA CEPUN U3MEPEHU I C HEOTTBITHBIMU UCTTBITYeMbIMU. C 00y4eHHBIMU
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HCITBITYEMBIMU MBI TIPOBEJIN HECKOIBKO OIBITOB, KOTOPbIE OTJINYAINUCH IPYT OT
JIpyTra MOoCJIe0BaTeIbHOCTBIO MPENbSIBIEHUSI CTUMYJIOB Pa3HOTO pazMepa. DTo
OBIJIO CHeNaHo ISl TOTO, YTOOBI MMPOBEPUTD, OYAET JIU MEHSITHCS 3aBUCUMOCTh
IOPOTOB BOCIIPUSATUSI HETTOJTHBIX M300pakeHUil OT MaciTtaba CTUMYJIa, eCiu
CTHUMYJIBI Pa3HOTO pa3Mepa OyayT MPEIbSBISITHCS B pa3TIMYHON MTOC/IeI0BATE b~
HocTu [Baxpameena u mp., 2008].

B TpeTheil cepun mccaenoBaHuMii AT U3MEPEHUST TTIOPOTOB PACcTIO3HABAHMS
¢parMeHTUPOBAHHBIX IBYMEPHBIX M300paKeHUI TPEeXMEPHBIX 00BEKTOB IpU
Pa3IMYHBIX pa3BOpoTax Oblaa peayii3oBaHa HOBas METOMMKA, TPEJCTaBISIO-
mast coboit eme ogHy Moaudukauuto lommmH-Tecra [Yuxman u ap., 2011].
Jnsg reHepauuu M300paXkeHUi-CTUMYJIOB ObUIM MCITOJIb30BaHbI JBYMEPHbBIC
M300paKeHMS -TIPOTOTHUITHI ECTH U3BECTHBIX TPEXMEPHBIX OOBEKTOB — «ITde-
JIa», «ITAPYCHUK», «CTYJ», «CBUHBST», «dafHUK» W «BOJOTIPOBOIHBIN KpaH». JIis
CHHTe3a M300paxeHuii-cTuMy/IoB [omuH-TecTa moadupansu oObEKThI, XOPO-
110 3HAKOMbIE OOJIBIIMHCTBY JIIOJIEW B MX MOBceaAHEeBHOM Xu3Hu. [Ipu co3na-
HUU JBYMEPHBIX U300paKeHU-CTUMYJIOB MCITOJIb30BaIl Mapaljie/ibHYlO, a He
MEePCHEeKTUBHYIO MPOEKIINI0, YTOOBI UCKIIOUYNTh MEPCTIEKTUBHBIC MCKaXKEHUS
n300paxkeHUii TIpu IToBopoTax (pakypc). I1pu moBopote pazMmep n300paKeHMs
He MeHsTU. [IJIs1 KaXKIoro 00beKTa CHHTE3MPOBAIHN MMOAMHOXECTBO TByMEPHBIX
n300paxkeHunii, HauMHas ¢ MpoToTuna. B kauecTBe mpoToTuIia ObLIT BEIOPaH BUIL
B npoduiib (cO0Ky). st Kaxkaoro oobekTa ObLJIO CO3IaHO JIBa psifa U300pa-
>keHuid. [TepBblii psii BKIIIOYAJ MOCJIEA0BATEIbHOCTD IByMEPHBIX U300pakeHU I
00BbeKTa MocJie MMoBOpoTa Ha 150 BoKpyr ocu Y Mo HallpaB/IeHHWIO K HaOJroma-
temo (ot 0 go 600). BTopoii psia coCTOSUT U3 IBYMEPHBIX M300paxkKeHUil 00b-
€KTa ITocJIe TTOBOpOTa KaXKIblii pa3 Ha 150 OMHOBPEeMEHHO BOKPYT IBYX OCEeil —
Y u X. MM daiisia COOTBETCTBYIOIIETO N300paxkKeHUsI BKIIOUAI0 UMsI 00beKTa,
BEJIMYMHY OBOPOTA B rpajsycax BOKpYr ocu Y u X.

JIuHuM, cocTaBisiioNIMe KOHTYPHOE JIByMEpPHOE M300paXkeHWe TPEXMEpPHO-
ro o0bekTa, B COOTBETCTBMU C METOIMKOW [oymmMH-TecTta (hopMUpOBaIUCh Ha
9KpaHe AUCIUIes] B PEKMME TPOTPECCUBHOTO HAKOIICHUS ITyTeM CIyJ9aitHO-
ro mobamneHus1 O0JokoB mukcenei. [IpexBapurenbHo M300paxkeHUs bitmap-
¢dopmMmara, noaydeHHble ¢ nomolpio 3D Studio, pa3zdouBanuch crielagibHOMI
nporpamMmoii Ha 6;10ku 4 x 4 niukcensi. bioku B mpoliecce BbIMOTHEHUS MTPO-
rpaMMbl UBMEPEHUS BIOMPATUCH CYYailHO U BHIBOIWJIMUCH HA BKPaH JUCTUICS
B pexxumMe HakorieHust. Ha puc. 8.2 mokaszaHbl mpuMepsbl hparMeHTUPOBaHHBIX
JIBYMEPHBIX M300paXkeHU TPeXMEPHBIX 0OBEKTOB C Pa3HBIX TOYEK HaOIIONIE-
Hus. [1pu hopMupoBaHUM IByMEpPHBIX M300paKeHUI B HAILIEM CJIydae ObLT hC-
MOJIb30BaH MPUEM aHTHURJIali3UHTa, TO €CTh UCIOIb30BaHUE TIMKCENEel ¢ rpaga-
1IMei ceporo Mpu MPOPHUCOBKE KPUBBIX, YTO TIO3BOJISIET TOOUTHCS YMEHBIIEHHUST
addeKxTa CTYyIIeHIaTOCTH Ha UX KpasiX.

IMporpaMMa mpenbsiBIeHMS TTOCIIe CTapTa HAUMHAET BBIBOM B PEXHMME HAKO-
IJIeHUsT (parMeHTOB MEPBOTO CITyYaitHO BLIOPAHHOTO M300pakeHM s ITOC/IeI0Ba-
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Puc. 8.2. TectoBble hparMeHTUpOBaHHbIE N306paxeHns
npu pasHoM noBopoTe (Mo OAHOW OCK) U pa3BoOpOTe Mo ABYM ocsiM [YuxmaH u ap., 2011]

TesbHOCTHU. [Tocse Toro Kak MCIIBITYeMBbIi TTPaBUILHO UISHTU(MUIIMPYET N300pa-
JKeHUe, HaKOTUIeHre (PparMeHTOB OCTAHABIMBAETCS U PUKCUPYETCS KOJTUIECTBO
MUKCeNell B BEIBEACHHBIX (DparMeHTax, a Takke BpeMst (hOpMHUPOBAHUS N300pa-
JKEHUS 10 MOMEHTa y3HaBaHMsl. TeMIT BbIBoIa (DparMeHTOB ST (DOPMUPOBAHUST
MOJIHOTO KOHTYpa M300paxkeHusl 3aJaeTcsl Mepel, HauyaloM u3MepeHuii. Bpemst
GopMUpOBaHUS MOJTHOTO N300pakeHusT cocTaBisio 120 ceKyHI.

HcnbiTyemble nepBoii cepuu, He 3HAIOLIME JaHHbBI HA0Op CTUMYJIOB, ObLIU
OpraHM30BaHbI B IBE IPYIIIHI MO MSTh YeJ0BEK B Kaxk10i. MI3MepeHus ¢ Kaxknoi
TPYINO TPOBOAMIA MHOTOKPATHO, MSITh pa3 C UHTEPBAJIOM B OJIMH IeHb. [1ep-
Basl rpyIina UCIbITYeMbIX HaOIonana n3o00paxkeHusi 00ObeKTOB B KaXKIOM U3Me-
PEHMU B OTHOM U TOM Xe paKypce, TO eCTb 0e3 TOBOpOTa TPEXMEPHOTO 00bEKTA.
Bropas rpynma ucrbITyeMbIX B OHOW CEpUHU OITBITOB HAOJTI0/1a)1a M300paskeHUS
00BEKTOB B KaXKJIOM ITOCJIEAYIOIIEM OITBITE C TTOBOPOTOM TPEXMEPHBIX OO BEKTOB
BOKpYT ocH Y Ha 15°, BO BTOPOiil cepu — ¢ MOBOPOTOM Ha 15° omHOBpeMEeHHO
BOKPYT 1IBYX oceit — Y u X. To ecTh B TeUeHUE CEPUM OIBITOB MPEIbSIBIISIIN
JIBYMEpHbIE M300paXkeHUs, UMUTUPYIOIIUE TTOBOPOT TPEXMEPHOTO OOBEeKTa
ot 0 mo 60o. Kaxmoe n3obpaxeHre B OMHOM OIbITE TPEIbABISIN B Clydaii-
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HOM MopsiaKe TpU pasa. M300pakeHnsT IpeabsBiIstiin Ha MOHUTOpe Mitsubishi
Diamondtron 230 ¢ paspemenuem 1024 x 768, 4acToTOil BEpTUKAJIBHON pa3-
Beptku 100 I11. Paccrossaue nHabmogeHus — 1,2 M.

Bce ucnbiTyemble, MpUHUMABIINME yYacTUEe B HallleM MCCIeI0BaHUM, 00Ja-
JlaJli HOPMaJIbHBIM WJIM CKOPPEKTUPOBAHHBIM 10 HOPMbI 3peHueM. Octpora
3peHUsl, U3MEPEHHasl MO CTaHIAPTHON METOAMKE C MCIOJIb30BaHUEM KOJel]
Jlanmonbra, y BceX UCTIBITYEMBbIX ObllIa He MEHbIIIEC eIMHUIIbI.

IToporu BocHpMsITHSI HEIIOJIHBIX M300paxkeHU aHaIU3UPOBaIn Kak (QyHK-
LIUIO OT pa3Mepa U300paxkeHusi. B aToit cepun uamMepeHmii Kaxxaoe nusoopaxe-
HUE OBbLIO MPEAbSBIECHO UCTILITYEMOMY TOJIBKO OIUH Pa3. 3aBUCUMOCTb, MPe-
CTaBJieHHasl Ha puc. 8.3, MOCTPOEHAa Ha OCHOBAHUM YCPEIHEHHBIX JAHHBIX T10
BCeM UCTIbITYeMbIM. 1151 nanpHeineit 00paboTKU pe3yabTaThl ObLITN TTOIEIEHbI
B COOTBETCTBUM C OCTPOTOM 3pPEHUSI UCIIBITYEMbIX Ha TPU TPYIINbL. B mepByio
IpyMITy MOMaJd Pe3yJbTaThl, MOJYYEHHbIE HA UCITBITYEMbIX C OCTPOTOM 3peHUst
1,0—1,4, Bo BTOpYIO IPYIITY — UCIIBITYEMBIX C OCTpOTOM 3peHust 1,4—1,7, B Tpe-
TBIO TPYIIYy — C OCTpOTO# 3peHust 1,7—2,0.

PacnipeneneHue faHHBIX B rpynnax He COOTBETCTBOBAIM HOPMAaIbHOMY, MO-
9TOMY MCTOJIB30BaIM HemapaMeTpuueckue kputepun Bunkokcona u Kpyckan-
Bayuin. O6a KpuTepusi MO3BOJISIIOT CpaBHUBATh MeIraHbl rpyni. Kputepuii Bu-
KOKCOHa MO3BOJIIeT CPaBHUBATh MEIMaHbI ABYX rpyni; aHanu3 Kpyckan-Banmu
saBysieTcs: HerapamerpuyeckuMm aHasoroMm ANOVA u mo3BosisieT cpaBHUBATh
MeIuaHbl TpeX U 0oJjiee He3aBUCHUMbIX BbIOOpPOK. HyseBast rumoresa st o6oux
KPUTEpHUEB: BCe BIOOPKU B3SIThI U3 OJHOI reHEePaIbHOI COBOKYITHOCTU. AJIbTEP-
HaTUBHAasI TUIOTE3a: XOTsI ObI O/IHA M3 MEAMAH OTJIMYAETCS OT OCTAJIbHbIX.

[TocnenoBaTebHO CPABHWIM MEIUAHbI [TOPOTOB BOCIIPUSITUSI M300paKeHU I
0M3KUX pa3MepoB, Hampumep, 50 u 25°, 25 u 13, 13 u 1,44 u 1. a. 111 aToro
UCTIOJIb30BaIu Kputepuit BuikokcoHa. UToObl BBISICHUTD, CYILIECTBYIOT Ji 00-
JIaCTH pa3MepoB, B KOTOPBIX MOPOTY BOCIIPUSITUSI HETTOJTHBIX N300pakeHUI He
MEHSIOTCS, MpuMeHsin aHaiau3 Kpyckan-Bannu. HyneBas runoresa mpuHuMa-
sace mipu p > 0,05.

Takum 00pazom, ISt KaxkI0W U3 TPeX TPYIIT UCTIBITYEMbIX ObLIN MOJyYEHbI
JIMana30Hbl Pa3MepOB U300paXeHUit, B TIpejiesiax KOTOPbIX MeIMaHbl TOPOTrOB
BOCMPUSITUASI HETIOJIHBIX M300paXkeHUIl He MEHSUIMCh. B TpyIine ucrbITyeMbIX
¢ octpoToii 3peHus 1,0—1,4 3HaueHUEe MeaMaHbl 0KAa3aJ0Ch OJIMHAKOBBIM TTPU
pasmepax ctumynoB 13—50 yria. rpan. (p = 0,4469). B rpyrie MCHBbITYeMbIX
¢ ocTpoToii 3peHus 1,4—1,7 MenraHbl TOPOTOB BOCIIPUSITHSI HETTOJHBIX U300pa-
>KEHUI He OTJIMYAJIUCh IpU pa3Mmepax ctumysioB 13—25 yri. rpaa. (p = 0,4517),
nnu 1,44-25 (p =0,0186); u HaKOHe1l B TpYyIIIe ¢ OCTpOoTOM 3peHus 1,7—2,0 me-
IIMaHbl OKa3aJIUCh ONMHAKOBBIMU TIPY pa3Mepax cTumysoB 1,44—13 yri. rpaz.
(p=0,7036) unu 1,44—-25 (p =0,0314).
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B cneumanbHO# (YyTOUHSIIOILIEH) CepUM MCCIeNOBaHUN C OPOOHBIM M3-
MEHEHUEM MaJIbIX Pa3MepOB CTUMYJIOB M B MEHbBIIIEM JIWalla30He MaciuTaboB
(0,19—13 yru1. rpaj.) CTUMYJIBI IPEIBSIBIISUIM Ha 3JIEKTPOHHO-JTyYEeBOM JIUCILICE
(17 Professional Sony Trinitron G200 PST). B stoii paboTe HaMm yaanoch Io-
Kazarb, 4TO MpU Majibix pazmepax ctumyson (0,19 u 0,35 yri. rpaa.) octpora
3peHUs BJUSIET Ha MOPOrM BOCIPUSITUSI HEMOJIHBIX U300paxeHuit. McnbiTye-
MBIM C 0oJiee BBICOKOI OCTPOTOI 3peHHs TPeOOBAJIOCh MEHbIIIEe KOJUYECTBO
(parMeHTOB KOHTYpa JUIsl €r0 pacro3HaBaHUsI.

[Mpu MabIX pazMepax CTUMYJIOB PE3KO YBEIMIMBAETCST KOJMYECTBO M300pa-
JKEHUI, He pacro3HAHHBIX JMaxke MPH TPeIbIBIeHUN HedparMeHTUPOBAHHOTO
KoHTypa o0bekTa. O. BaxpameeBoii BBeneH mapaMmeTp (Ko3Gh(GUIIMEHT), YIUThI-
BaIOIINIA KOJTMYECTBO HEPACTIO3HAHHBIX M300pakKeHUIA: 3TO OTHOIIIEHUE KOJTMUe-
CTBa HEPACITO3HAHHBIX U300paKeHMIT K OOIIIEMY YUCITY TTPEIbSIBICHHBIX N300pa-
JKEHUI OJTHOTO pa3Mepa, BbIPAXKEHHOE B MPOLIEHTaX. DTOT KOI(PGULIMEHT paBeH
HYJTIO T IPUHUMAET OYeHb HU3KOE 3HAUEHUE MPU CPETHUX W OONBIINX pa3Me-
pax ctumyna. OgHako npu pazmepe ctumyia 0,19 yri. rpaf., To eCTbh MEHBIIEM,
YeM pa3Mep LIeHTpaibHOI 00JacTu hoBeosbl, KOIhMUIIMEHT YBeINUMBACTCS.

V moneii ¢ 6ojiee HU3KOM OCTPOTOI 3peHUs TaKMX HEepaclO3HAHHBIX U30-
OpaxkeHUl 1o KpuTepuio BUIKOKCOHaA 10CTOBEpPHO 0OJIbIIIE, YeM Y JIIOJIei ¢ ca-
MO BBICOKOM OCTPOTOI 3peHus, IIpUYeM 3TO HaOIIogaeTCs KaK IpU pa3Mepe
crumyina 0,19 yri. rpaa. (o = 0,01), Tak u npu pa3mepe ctumyiia 0,35 yri. rpan.
(o =0,05).

Bo BTOpOIi cepuu M3MepeHUt U3ydaid BIUSHUE 3HAKOMCTBA MCIBITYeMO-
ro ¢ andaBUTOM CTUMYJIOB (OMBITHBIE MCIIBITYeMble) Ha MOPOTU BOCTIPUSITHSI.
Pesynbrarsl 3TO# cepun M3MepeHUit TpencrabiieHbl Ha puc. 8.3. Ha pucyHnke
OT/IEJIBHO TIPECTABIIEHBI 3aBUCUMOCTH TIOPOTOB BOCIIPUSATHS HETIOJHBIX M30-
OpaxkeHUi OT pa3MepOB CTUMYJIOB TSI KaXKIOTo U3 UCTBITyeMbIX. C KaXKIbIM
W3 JIBYX UCITBITYeMBIX OBUTO TTPOBEACHO TpU 6JI0KA M3MepEeHMt. 3aBUCUMOCTH,
MOJyuyeHHbIE B pe3yjbTaTe MPOBeIeHUs KaxkI0ro 06,J10Kka U3MEPEHU UTsl OHO-
ro UCIIBITYeMOTIO, MpeacTaBieHbl Ha ofHOM Tpaduke. HarmomMHuM, 4yTo 610K
U3MEPEeHUI OTJMYATIMCh MEXIY CO00I MOCIeI0BaTEILHOCTBIO MPEAbIBICHUS
TPYIIN CTUMYJIOB OTpeAe/IeHHOTO pa3Mepa.

B 1iemom moporu y3HaBaHMsI HETIOJTHBIX M300paXkeHUiA Y OTTBITHBIX UCITBITYe-
MBIX HIKE, YeM Yy HEOIBITHBIX. PaHee ObLTO TTOKa3aHO, YTO MPU 00yYeHUH TT0-
POTM BOCITPUSITUSI HETTOJHBIX M300paskeHUN CHUXKAIOTCS, a B OINpeleleHHBIN
MOMEHT 3HaYeHUST TTIOPOTOB BBIXOAST Ha TUIATO M MX BEJIMUMHA YK€ He MEHSETCS
[Foreman, Hemmings, 1987; Foreman, 1991]. ®opmMa KprBOii 3aBUCIMOCTH TT0-
pora pacrno3HaBaHUsl HEMOJHbIX U300paKeHUit OT Yncia OBTOPEHUI KaXI0ro
HM300pakeHsT XapaKTepHa [UTsl 3MOPOBBIX MCIBITYEMBIX BCeX BO3pacToB. M3me-
HsieTcs ee abcooTHoe 3HaueHue. [1oatomy u hopMa KpuBBIX, MTPEACTABIEHHbBIX
puc. 8.5, aHasoruuHa (popme KpUBOIi 3aBUCUMOCTH TTIOPOTOB BOCTIPUSITUS HETOJI-
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Puc. 8.3. 3aB1crMOCTb NOPOroB BOCMPUSTUSI HEMOMHbIX M300paXeHni oT paaMmepa
n3obpaxeHus (ctumyna). CTmMynbl NpeabsBhAsiv Ha 3KPaH C NOMOLLBIO LIMPOBOro
BuaeonpoekTopa. Ha rpadvke ykasaHbl cpefH1e 3Ha4eHnst MOPOroB BOCMPUATUS
CO CTaHAapTHbIMK OTKNOHeHUsIMK. 1o ocu abcumce — pasmep CTMMyna; No ocu
OpAMHaT — MpoLEeHT NpaBuIbHbIX OTBETOB [Baxpameesa v ap., 2008]

HbBIX U300paKeHU I OT pa3MepOB CTUMYJIOB, IOJIYUYEHHOM MTPU aHAJIM3€ TaAHHBIX OT
HEOITBITHBIX UCTIBITYeMbIX. TO €CTh, KaK 1 B [IEPBOIi CeprU, UMeEETCsl 00J1aCTh pa3-
MEPOB CTUMYJIOB, TIPX KOTOPBIX MEAMAHBI TTOPOTOB HE MEHSIIOTCS C U3MEHEHUEM
pasMepa, a 3a npeaesaMu 3Toil 001aCTH MOPOTH BOCTIPUSITUSI HEMOJIHBIX N300pa-
KEeHUI Bo3pacTaroT. AOCOJIOTHbIE 3HAaUEHMSI TOPOTOB Y OMBITHBIX HabIoaaTenein
10 CPAaBHEHUIO C HEOTILITHBIMU UCTIBITYEMBIMU MEHBbIIIE.

JInst cpaBHEHMS TPYIIN TOJYYeHHBIX TaHHBIX Mbl CHOBA TIPUMEHUIU KPH-
Tepuit BuiikokcoHa, a ais onpeneseHrst MHTepBala pa3MepoB M300paXkeHUH,
B KOTOPOM ITOPOTHM BOCIIPUSITHSI HETTOJIHBIX M300paKeHU He MEHSIOTCS, MC-
nosb3oBaics aHanu3 Kpyckan-Bammm.

IToporu BocIIpusITUST HETIOJTHBIX M300paskeHUH Y MCITBITYEMBIX B TIEPBOM 0JI0-
K€ U3MEepEeHUii ObLTM TOCTOBEPHO BhIIIIE, YeM B MOCIEAYIONIMX OJI0KaX, MPU BCeX
paszMepax cTUMyJa, 32 HeOOJbIINM UCKItoueHreM. [1pu aTom pa3mepe noporu
BOCIIPUSITHS B TPEThEM OJIOKE ObUIM JOCTOBEPHO HUKE, YeM B IIEPBOM 1 BTOPOM
OsioKax. 3HaUEHUS STUX MOPOroB MexK 1y coboit He paznmuyanuch (o = 0,01, kpu-
tepuii Bunkokcona). IMpu pasmepax crumyioB 13, 25 u 50 yri. rpaa. moporu
BOCTIPUSITHSI BO BTOPOM U TPEThEM OJIOKaX He pasindyavch U ObLTU TOCTOBEPHO
HIKE, YeM B ITIEPBOM OJIOKe U3MEPEHMIA.

TakuMm 06pa3oM, HECMOTPS Ha TO, UYTO HUCITBITYEMbIE YK€ UMEJIH OTBIT B BbI-
MMOJTHEHUM TaHHOM 3a1auu, OT IMePBOTo K TPETheMy OJIOKY ITPOUCXOIMIO CHU-
JKE€HMe TTOPOTOB BOCTIpUSATHs. MMetolmecst He3HAUMTETbHbIC Pa3Tuams MEXIY
HCTTBITYEeMBIMU OBUTM JOCTOBEPHBI TOJIBKO B TIEPBOM OJIOKEe M3MEpeHUH (1O~
pOOHO pe3ysbTaThl 3TUX U3MepeHuit cM. [ Baxpameesa u ap., 2008]).
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B ncuxodusnyecknx uccieqoBaHUsIX U3MEPSUTA TTOPOTH (PparMeHTaIuy KOH-
TYPHBIX IByMEPHBIX U300pakeHUI1, TOCTATOUHbIE JIJIsI PACTIO3HABAHUST TPEXMEP-
HBIX O0BEKTOB, MPU UMUTALIMM U3MEHEHUSI YIJIOB UX HaOoaeHus. B pesynibrare
M3MepeHNii OblIa MojydyeHa 3aBUCMMOCTb ITOPOTOB pacro3HaBaHUsT (DparMeHTH -
POBAaHHbBIX ABYMEPHBIX U300pakKeHUH (B MPOLIEHTaX OT BEJIMYMHBI TIPEbsIBIIsIE-
MOTO KOHTYpa) OT TTOBTOPEHHsI HAOIIOCHUS TTPU BapbUPOBAHUU YIJIOB HAOJIO-
JIeHUsI TPEXMEPHOI0 OOBbEKTA.

Ha puc. 8.4 npencraBieHbl pe3yabTaTbl U3MEPEHUI MOPOrOB BOCIIPUSITHUS
IIJIS1 TIEPBOIA TPYIIIBI MCIIBITYEMBIX, HAOIIOAABIINX M300paxkeHUsI OOBEKTOB IIPU
OITHOM U TOM K€ 3HaUeHWHU YIJIa HaOJIONeH!s B 3aBUCUMOCTH OT TTOBTOPEHMS
HabmoaeHus. JlaHHbIe YepemTHeHbl KaK ISl BCEX MCIBITYeMBbIX, TaK W U BCEX
NpeabsBisieMbIx 00beKTOB. [Ipu 1epBoM MpeabsiBiieHM U300paXkeHUi Mopor
COCTABJISUT Pa3HYIO BEJTMUUHY JIJIS1 PA3JIMUHBIX OOBEKTOB M PA3HBIX UCTIBITYEMbIX.
ITpu BTOpOM MpenbsIBIEHUM PACTO3HABAHUE PE3KO YJIYYIAIOCh M JepXKaloch
MPpU TOCTEAYIOUINX TTPEIbSBICHUSIX MPUMEPHO HAa OJHOM U TOM X€ YPOBHE —
Hke 20 % OT BeTMUMHBI KOHTYpa. DTOT MUHUMAJIbHBIN YPOBEHD (pparMeHTalluu
MHBApUaHTeH MOCje TPEThEro MpeabsiBieHUs . TakuM 06pa3oM, MOXXHO MPeIo-
JIOXKUTb, 4TO 111a0J10H (00pa3 Hab/II01aeMOro 00beKTa) HaUMHAeT BhipabaThiBaeT-
¢ cpasy MocJie MepBoro MpeabsiBIeHNs CTUMYJIOB M OKOHYATETbHO OKa3bIBAETCS
BBIPA0OTaH Ha TPEThEM IPEIbSIBICHUH.
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Puc. 8.4. 3aBucumocTb nopora pacno3HaBaHus doparMeHTUPOBaHHbIX
OBYMEPHbIX N300paXKeHUn OT NOBTOpPeHMs HabnogeHus
npu OOHOM U TOM Xe 3HavyeHun yrna HabniogeHus

Ha puc. 8.5 moka3zaHbl pe3ybraThl M3MEpPEeHMIA, ITOJIydeHHBIE IS BTOPOi
TPYIIIBI UCTIBITYEMBbIX, HAOMIOMABIIMX M300pakeHUsT 0ObEKTOB MPU M3MEHEHUU
yI71a HaOMIOOEHMS ITyTeM ITOBOPOTA BOKPYT OCH Y Kaxkablii pa3 Ha 15°. JlaHHbIe
YCPEITHEHBI KaK JIJISl BCEX UCTIBITYEMBIX 3TOM IPYTITIBI, TaK ¥ TSI BCEX MPETbSIBIISIC-
MbIX 00beKTOB. KprBble aHaIOrMYHbBI MPEICTaBIEHHBIM Ha pUC. 8.4 KpUBBIM, 3a
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NCKIIIOYEHUEM TOI'O, UTO Ha6J'IIOZ[a€TCH HE3HAYUTCIIBbHOC ITOBLIILICHUE ITOpOora rpu
IIATOM MPEABABICHUU CTUMYJIAa, KOrga IIOBOPOT o0beKTa JOCTUT BEJIMYUHDbI 60°.
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Puc. 8.5. 3aBucmMmocTb nopora pacnosHaBaHus (B NPOLEHTax OT BENNYMHbI
NpeabABISEMOro KOHTypa) dparMeHTVPOBaHHbIX ABYMEPHbIX M300paXeHunin
OT MOBTOPEHWS HabnoaeHUst NpK N3MEeHEHUN yrna ux HabnaeHns nyTeM NoBopoTa
BOKpPYr ocy Y kaxabl pa3 Ha 15°. INo ocu abecumce — nopsiaKoBbIA HOMEP
1ccrnefoBaHust; Mo OCM OpAMHAT — NPOLEHT NPaBUIIbHBIX OTBETOB

Mopor, %

Pesynbrathl HabMOAeHUST M300paKeHWI TIPU TTIOBOPOTE OOBEKTA OTHOBPE-
MEHHO BOKpYT ABYX oceil — X1 Y — ¢ maroM 15° npeacrasieHbl Ha puc. 8.6.
Kpusbie BenyT ce6st aHAIOTMYHO MpeAbLIyeMy ciydato. HabmonaeTcst He3Ha-
YUTEJBbHOE MOBBIIIIEHUE TTOPOTOB OT BTOPOTO K TSITOMY MPEIbSIBICHUIO CTUMY-
JioB. HesHaunTtenbHbIe KOJIEOaHMS TOPOTOB JIJIsI pa3HBIX O0BEKTOB OOBSICHSIIOT-
csl cienUKOM X ABYMEPHOTO TpeACTaBICHUSI.
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Puc. 8.6. 3aBucumocTtb nopora pacno3HaBaHus (B NPOLIEHTaX OT BEMNWUYMHbI
npeabsBAsSEMOro KOHTypa) hparMeHTUPOBaHHbIX ABYMEPHbIX N306paxeHni
OT MOBTOPEHUS HAOMNOAEHUS MPK NMOBOPOTE 0GbEKTA OAHOBPEMEHHO BOKPYT ABYX
ocelt — X 1 Y — kaxabiii pa3 Ha 15°. Mo ocu abcumce — nopsiAKoBbIi HOMEP
1ccrenoBaHus; Mo OCY OpAMHAT — MPOLIEHT MPaBUIbHBIX OTBETOB
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[IpencraBneHHble AaHHBIE YOETUTETHLHO TOKA3bIBAIOT, UYTO BBIPAOOTAHHBIM
11a6JI0H 00J1aaeT CBOMCTBAMU MHBAPMAHTHOCTH, TaK KaK IMOPOTHY BOCIIPUSTHS HE
3aBUCST OT IMOBOPOTA 00BeKTa Ha yroJi ot 15 1o 60 yrur. rpaz. [Yuxman u mp., 2011].

Hano cka3zaTb, 4TO paHee Auaria3oH YIJIOBBIX pa3MepOB M OpUEHTALIWA, TIpU
KOTOPBIX MOXKET HaOJI01aeTCsl MHBAPMAHTHOCTh, He ObUT u3BecTeH. Mcceno-
BaHUs1, MPOBEJEHHbIE B HallIei 1abOpaTOprU, MO3BOJIWIN BIIEPBbIE YCTAHOBUTD
BJIMSTHUE Pa3MepOB U300pakeHUsI Ha MOPOTM BOCIIPUSITUS HEMOJHBIX U300pa-
JKEHMI, OOHApYXXUTh NMAMa30H Pa3MepoB, B KOTOPOM ITOPOTU BOCTIPUSITHS
HETOJHBIX N300paXkKeHUid He 3aBUCAT OT MX MAcIITaboB. DTO 0Ka3aJIoCh BO3-
MOXHBIM TOJIbKO Ojlaromapsi mpuMeHeHUo [oJUIMH-TecTa, ¢ UCTIOJIb30BaHUEM
OMHAPHBIX KOHTYPHBIX M300paxkeHnii. BHe aToro auamnazoHa (IIpu yMeHbIIIe-
HUU pa3Mepa M300pakeHUs] MeHee | YIJI. MUH. W TIpY yBeJWYeHUU pa3mepa
ctumysioB 6osee 50 yrii. rpaj.) TPOUCXOAUT yBEIMUYEHUE TOPOTOB BOCTIPUSITHS
HETOJIHBIX M300pakeHuii. MUHUMaIbHbIE 3HAUEHUS TTOpOTa BOCIIPUSITUST HE-
MOJIHBIX U300pakeHUI COOTBETCTBYIOT 00JIACTM MHBAPUMAHTHOCTH BOCIIPUSITHS
|Baxpameesa u ap., 2008].

N3 nosyyeHHBIX HAMU JAHHBIX TAKXe CJIEAYeT, YTO HapylleHUs] MHBapUaHT-
HOCTH BOCTIPUSITUSI HACTYTAIOT TOT/A, KOTJa pa3Mep M300paskeHust MpruoJxkKaeT-
¢ K YIJIOBBIM pazmepaM ¢oBea, a MOpOTH 3aBUCST OT CIOKHOCTH U300paKeHUSI.
HekoTtoprie aBTOpHI y2kKe 1aBHO oOpalllaii BHUMaHKe Ha OCOOEHHOCTHU BOCIIPUSI-
THSI N300paKeHUI Ha TAKUX TUCTAHIIUSX 0 OOBEKTa, PU KOTOPBIX €T0 YIJIOBbIE
pa3Mephl coriacoBaHbl ¢ gosea [Kemmoemn, [lenenun, 1990; [lenenun u ap.,
1995; Ross et al., 1980]. Hamu ObL10 1MOKa3aHo, 4TO AMAIia30H MHBAPUAHTHOCTH,
TO €CTh IWATa30H Pa3MepoB, MPU KOTOPBIX IMTOPOTY BOCTIPUATHS JOCTOBEPHO HE
OTJIMYAIOTCS IPYT OT APYTa, MPOCTUPAETCS IO OUYEHb MaJIbIX pa3MEPOB CTUMYJIOB,
MPU KOTOPBIX YIJIOBBbIE pa3Mepbl CTUMYJa TPUOJIMKAIOTCS K pa3MepaMm doBea.
HapyieHre nHBapMaHTHOCTH TIPU MaJIbIX pa3Mepax oOYyCJIOBJIEHO TeM, YTO Ha
MpoliecC pacro3HaBaHUsl MPU TaKUX pa3Mepax M300paKeHUi CyIEeCTBEHHOE
BJMSIHME HAUYMHAET OKa3bIBaTh OCTpOTa 3peHusl. [ToBbIllIeHre TOPOTOB U TMOSIB-
JIeHUe Hepacro3HaHHBIX M300paXkeHuit 1ist pazmepoB cTumyioB 0,19 yri. rpan.,
MOXHO OOBSICHUTD BIMSIHUEM BHYTPEHHETO 1ITyMa 3pUTEIbHOI CUCTEMBI (B 4acT-
HOCTH, IIIYMOM OWCKpEeTU3alUu M300paxkeHUs Ha ceTdyaTtke). B cooTrBeTcTBUU
¢ (hakTopoM MarHUUKALMKA U MOJAEIBIO JIOT-TIOJSIPHOTO KapTUPOBAaHUSI 1IeH-
TpajibHas 00J1aCTb MMOJISI 3pEHUS, TIPEACTABIISIONIast (HOBEOITY, UMEeeT MaKCUMalTb-
HOE TIPEeICTaBUTELCTBO B Kope. OMHaKO Ha M300pakeHUsST 00beKTOB, HAOI01ae-
MBIX Ha TIpeJielie pa3pellieHnsI, HAYMHAIOT OKa3biBaTh CYIIECTBEHHOE BIMSHUE,
BO-TIEPBBIX, Pa3MbITHE WX OINTUKON TJla3a, U BO-BTOPBIX, BO3NACHCTBUE IITyMOB
MYCKpeTu3alru. B pesyabrate 3HaunMTeIbHAS YacTh MH(MOPMALMK, CoaepKalasi-
Csl B 3TUX U300paXKeHUSIX, MOXET OBbITh yTepsiHa.

Pe3ynbraThl MpOBEAEHHBIX HAMU U3MEPEHUI TTO3BOJIMIIA TAKXKE YCTAHOBUTD
JIMara3oH yIJIOBbIX Pa3MepOB, MPU KOTOPOM MMEET MECTO MHBAPUAHTHOE OIO-
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3HaHue. [TOHATHBI U YCIOBMS, IIPU KOTOPBIX 3Ta MHBAPUAHTHOCTH HAPYILIAeTCs.
IMpu HaGmoneHUM OOJBIINMX M300pakeHuii (6osee 50 yri. rpaa.) MOTYT BO3-
HUKHYTh YCJIOBHsI, KOTJa pacrio3HaBaHue 0e3 MpOC/IeKMBAIOLINX IBVXEHUIA
IJ1a3 ¥ TOJIOBBI HEBO3MOXHO. [1py MaJibIX XKe YIJIOBBIX pa3Mepax IIyM TUCKpe-
THU3AlMU HE MO3BOJISIET YIYUIIUTh paclio3HaBaHuUe Jaxe Mpy HaOMI0AeHUUN He-
¢dparMeHTUPOBAHHBIX U300PAKEHUIA.

Jlnamna3zoHbl MHBAPUAHTHOTO BOCTIPUSITUSI KaK Y HEOTBITHBIX UCITBITYEMBIX,
TaK M y OMBITHBIX, BBIYUMBIIUX JaHHBII alhaBUT CTUMYJIOB, OMMHAKOBLI. OT-
cloia cieayeT ellle OAMH BaKHBIM BBHIBOM: MHBAPUAHTHOE OIMO3HaHUE obecre-
YUBAIOT JTMOO BPOXIEHHBIE MEXaHW3MBI, JTUOO MeXaHW3Mbl, BbIpaOOTaHHbBIC
B MJIaJieHYeCTBE Ha paHHUX dTallaXx OHTOTeHe3a.

PacniosHaBaHMe 00BEKTOB, MTHBAPUAHTHOE K UX pa3Mepy, SIBISETCS BaKHEM-
et 0cOOeHHOCThIO 3PUTETLHOTO aHAIM3aToOpa YeJIoBeKa, BO MHOTOM OTpee-
JITIOIIM 3G (MEKTUBHOCTD €ro TTOBEICHUS B pealbHOM MUpe. MeXaHU3M MHBa-
PUAHTHOCTH He MelllaeT paboTe MeXaHMW3Ma OLIEHKH pa3Mepa, OHU paboTaioT
omHoBpeMmeHHO [ITe3ep, Llykkepman, 1961; Inezep u ap., 1975; Credanosna,
1964; 1970; Stefanova, 1974].

KakoBbl MexaHU3Mbl MHBAPUAHTHOTO OMUCaHUs pa3Mepa? PaccMoTpuM nBe
OCHOBHbBIE MOJIE/IM MTHBAPUAHTHOTO OMMCAHUSI BOCTIPMHUMAEeMbIX U300paxkeHU it
B 3pUTEILHOI CHCTeMe YeIoBeKa. DTO TaK Ha3bIBaeMble MOJIEIb JIOT-TIOJISIPHOTO
KapTUPOBaHUS U MOJIENIb MUpaMuibl. O0e MOIEIN UCTIONb3YIOTCS B KOMITBIOTEP-
HBIX ITpOrpamMMax JiIsl pacTio3HaBaHUS Pa3IMYHBIX KJIACCOB OOBEKTOB.

Mopnenb JOT-TIOJISIPHOTO KapTHUPOBAaHMS YYUTHIBACT TEOMETPHIO TIPOEK-
IIMM CETYATKU B 3pUTENIbHYIO KOpY. M3BeCTHO, 4TO pa3Hble 00JACTH CETYATKU
MPOELIMPYIOTCS B KOPY HEOAMHAKOBO, YTO HAXOAUT OTpakeHHWe B 3HAYEHUSIX
dakTopa marnudukaunu [Hubel, Wiesel, 1974]. IIpeobpazoBaHre KOOpaIUHAT
CeTYATKM B MIPOEKIINIO €€ 30H B KOPY XOPOIIIO OMUCHIBAETCS MEXaHU3MOM JIOT-
noJisipHoro kaptupoBaHusi [Dow et al., 1981; Mehanian, 1991; Schwartz, 1980;
1983; Weiman, 1990; Zokai, Wolberg, 2005]. B Mmoaenu JIor-rnojsipHOro KapTu-
pPOBaHUS PETUHOTOMMKA CTPUAPHOI KOPbI MpeNcTaBieHa CIOXHBIM Jiorapud-
MHUYECKUM OTOOpakeHHeM. BbIXoa curHajia U3 CTpUapHOil KOphbI MOCie TAaKOTo
TonorpaprIecKoro rpeodpa3zoBaHusl MOABEepraeTcs 00paboTKe B OOIBIIMX pe-
LIETITUBHBIX TTOJISIX KCTPACTPUAPHOI KOPBI.

Jpyrast Mozmeib — TaK HasblBaeMasi MOJEIb NMUpaMUAaIbHON 00paboTKM
nHpopmaruu [Anekcanapon, [opckuii, 1985; Llenenun u ap., 1995; Burt,
Adelson, 1983; Cantoni, Petrosino, 2002]. UmetoTcst pa3nnuHbie TMpaMUaaib-
HbIe MO 00paboTKK n300paxkeHui. OOBIYHO MUPAMUTHOE MPEICTaBIeHUE
(opMupyeTcs ImyTeM Mocjie10BaTeIbHOM CBEPTKY M300paXkeHUST C HEKUM SIIPOM
(HarpuMep, TaycCMaHoOM), TIprYeM IJIsT (pOPpMUPOBAHUSI N-TO YPOBHS MUpaAMU-
JIbl MacIITab 3Toro sipa 6epeTcsl MPONOPLUUOHATBLHBIM 21, a YacToTa AUCKpE-
TU3alMU — OOPATHO MPOIOPIMOHANBbHOM 2n. B pe3ynbrare Kaxkablit ypoBeHb
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MUpaMUIbl COAEPKUT B ceOe TTOABEPTHYTYIO MPOCTPAHCTBEHHONW (DUIbTpalnu
KOITMIO MCXOTHOTO M300paxkeHus B MaciTade, mpornopiuoHaibHoM 2n. Cyiiie-
CTBYeT MHOXECTBO BUJIOB MUPAMUIHBIX TIPEICTABICHU, OTINYAIOIIUXCS APYT
OT JIpyra B OCHOBHOM THUIIOM MCIIOJI3YeMOTO SIjIpa.

[MpennonoxuMm, 4To y HAC MUMEETCsl PsJi U300PaKEHUI OJHOTO U TOTO Xe
00beKTa B pa3aMuyHbIX MaciuTabax. Eciu mpenctaBuTh Kaxaoe M3 3TUX U30-
OpaxkeHuli B BUAE MUPAMUIBI, TO IIpU JI0OOOM MacilTabe 00beKTa Ha KUCXOIHOM
1300pakeHN MOXKHO OyaeT HaliTU TaKOil ypOBEeHb MUpaMUIbI (3aBUCSIIUNA OT
MaciirTabda), Ha KOTOPOM JaHHBIM OOBEKT OyIeT MMETh MPUOIM3UTEIbHO OIUH
M TOT Xe pazMep. DTO CBOMCTBO MUPAMUIHOTO MPEICTABICHUS C YCTIEXOM TTPU-
MEHSIeTCs, HarpuMep, B 6a3ax JTaHHBIX IS TIOUCKA U300pakeHM TT0 00pasity
WY B CUCTEMaX MaIllMHHOTO 3pEHMSI.

[Tpumep paboThI pelieNnTUBHBIX MTOJIEI OHOTO CJI0S1 MUPaMUIbI TIPEICTaBIIEH
Ha puc. 8.7. Ha aToM pucyHKe 1300pakeHbI KPYIJIble PELIeIITUBHBIE TTOJIST HU3-
LIXX OT/IEJIOB 3pUTEIbHON CUCTEMBI.

Puc. 8.7. MNpumep mogenunposaHuns paboTbl peLienTyBHbIX NOMen OQHOMO Cros nupaMugbl
npu pa3Hon cTeneHn parmeHTaumm (cneea — nNpy Manom yucne pparMeHToB,
cnpaBa — npwu 6onbLluom). NokasaHbl on- un off-peLenTUBHbIE NONSA raHMMO3HbIX

KNEeToK ceTyaTkn O4HOro pasmepa

OpureHTallMOHHAs COCTaBIISIONIAs BO3HUKAET B pe3yJbTaTe KOHBEpPreH-
MY Onu3Nexanux peuenTuBHbIX nojeid. OaHaKo, ecid MPearnoaoXUTh, YTO
nypaMuyaga — 3TO BTOPOI, KOPKOBBI MeXaHU3M, 00eCIIeunBaIOIINii MHBAPU -
AHTHOCTb BOCIIPUSATHS (POPMBI, TO KOHGMUTYpaLIMs peLieNTUBHBIX TTOJIei OyneT
nHoM. MHTEpeCcHO MOMbITaThCS OMPENETUTh JOKAIU3ALMIO B KOPe MeXxaHu3Ma
MHBapUAHTHOTO omnucaHus. PaHee HaMKu ObUIM MPOBEEHBI UCCIEAOBAHUS TIO
JIOKQJIM3allud MHBAPUAHTHOTO TJTIO0AJIbHOTO OMUCAHUSI U300pakeHUi B MO3TY
XUIIHBIX MiaekonuTawomux [ [enernun, 1973]. B 6osee nmo3nHux padborax Oblaa
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MoKaszaHa JIoKaJau3aluys rI00aJlbHOTO OMMMCAaHUSI B MO3TY MPUMATOB, BKIIIOYAs
yenoBeka [Dokun u ap., 2007; Braddick, Atkinson, 2007 a; 2007 b], u B ro-
MOJIOTUYHBIX 00JIACTSIX KOPBI TOJJOBHOTO MO3ra XMIIHUKOB. DTU 00J1aCcTH Mpe-
CTPUAPHOI KOPBI UMEIOT OOJIBIIIME PELICITUBHAE TTOJISI 1 HACTPOEHbBI HAa HU3KUE
npocTpaHCcTBeHHbIE YacToThl [ enenuH, 1984].

IMonyyeHHble HAMU JaHHBIE O HAPYIIEHUM WHBAPUAHTHOCTU BOCTIPUSITUS
MpY pa3Mepax CTUMYyJia MeHbllle (poBea U paBHbIE (PoBeose MO3BOJISIOT MOA-
TBEPAUTH CIIPAaBEeIJIUBOCTb MOAEIM MUpaMUIaIbHON 00pabOTKU. DTO CBS3aHO
¢ TeM, 4TO (hoBeoJia COOTBETCTBYET OTHOMY CJIOIO TTMPAMUIIBI, @ OMUH CJIOM MH-
paMUIbI He MOXKET 00eCTIeYnTh MHBApUAHTHOE OITMCaHKeE.

ITpoBeneHHbIe HAMYU CEPUU U3MEPEHUI KOJTMIECTBEHHO WILTIOCTPUPYIOT pa-
60Ty MexaHM3Ma OIMMCAaHWsT, UHBAPUAHTHOTO K YTy HAOTIONEHHS TPEXMEPHOTO
oObekTa. B pamkax teopum cratucrtuueckux pemenuit H. H. KpacunbHuko-
BBIM M €r0 COaBTOpaMu Oblia ucciienoBaHa 3G (MEKTUBHOCTh 3pUTEIBHON CH-
CTEeMBbI YeJI0OBeKa B YCIIOBUSIX PacIlio3HABaHWSI TPEXMEPHBIX TECTOBBIX OOBEKTOB,
ajaBUT KOTOPHIX 3agaH W orpaHmyeH [KpacuibHukoB, Muponenko, 2006;
KpacuipaukoB u ap., 2006]. MccnenoBanue MPOBOIMIIM UIS CIydaeB, KOTIa
yroJi HaOIOIEHUS Ha 9Tare Pacno3HaBaHUsI MOT ObITh TPOU3BOJbHBIM, HO BUIL
00beKTa IO 3TUM YIJIOM ObLIT 3HAaKOM HaOmogaTe 0. [1pu ucciaenoBaHuu pu-
MEHSUIM METOJ, CPaBHUTEJbHBIX U3MepeHuii. CyTh 3TOT0 MeTO/a 3aKJII04aeTcst
B CPaBHEHUM BEPOSITHOCTH OOHApYXKEHUsI CUTHasIa HaOJoJaTeeM U MaTemMa-
TUYECKON MOJesblo onTumaibHoro Haomonarens [KpacunbHukos, [llene-
nuH, 1997; KpacunbHukos u ap., 1999 a; 1999 6; 1999 B; 2002; 2003 a; 2003 6;
Shelepin et al., 2000]. Bbu1 cTONIB30BaH MIMPOKUIA KPYT TECTOBBIX OOBEKTOB:
OT TIPOCTEHUIINX U300paKEeHUI TpeXMEPHOU IpadMKM 10 CJIOXHBIX Tpexmep-
HBIX TIOPTPETOB JIIOJIEH C HAJOXEHHON TeKCTypoil. CpaBHEHUE C MIcaTbHBIM
HaOJroaTeNIeM aBTOPhI OCYILIECTBISUIA IIyTeM BBbIYMCICHUS KoadduuneHTa
addexTuBHOCTU. DTOT KO dUIMeHT ObU1 BBeneH [opauuem bapioy u onpe-
JIeJIsIeTCsl CAeaYIoIMM 00pa3oM:

K=FEid/Eh,

rae Eid v Eh — oporoBble 3HaYCHMSI SHEPrUU CUTHaJa (contrast energies) 1uist
uaeabHOTO HabmogaTeN sl U yeaoBeKa-HaOo1aTessi COOTBETCTBEHHO, KOTO-
pble 00eCTIeunBalOT MIPABUIIBHOE OMO3HABaHWE U300pasKEHMSI C OTHOM M TOM Xe
BeposiTHOCTEIO P. BennunHa, o6patHast koagduineHTy 3¢ GeKTUBHOCTH, 0~
Ka3bIBaeT, BO CKOJIbKO pa3 HY>KHO YBEJMIUTh SHEPTUIO N300pakeHUI B ciTydae
MX OTIO3HABAaHUS YeJIOBEKOM-HAO0IonaTeNIeM 0 OTHOIIEHUIO K SHEPTHU M30-
OpakeHUIA, OTTO3HaBaeMbIX UI€aTbHBIM HAOTIOIaTeNIeM, JIJISI TOTO YTOOBI IOy~
YUTh ONMHAKOBBIE BEPOSITHOCTH MX MIPABUJIBHOTO OMMO3HABAHMSI.

IMockonbky B omnpeneneHnn KoadduimeHTa 3()GEeKTUBHOCTH, COTIACHO
I bapnoy, burypupyet uaeaabHblil HAOII0AATENb, TO MPEANOIAraeTcs, YTo Bee
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MmapaMeTphl OMO3HaBAeMOTO (MIEHTU(MUIIMPYEMOTO0) M300paXkeHUsT UaeaTbHO-
My HaOJoaTe o anpruopHo u3BecTHbI [Barlow, 1978]. B ciyuae xe yenoBeka-
HaOJItoIaTesIsl YacTh ITapaMeTPOB M300paXkeHUsI MOXKET ObITh allpUOPHO HE U3-
BecTHa. OTCYyTCTBUE ampuOpHO MHGOPMALIMM O TlapaMeTpax HabOogaeMbIX
n300pakeHuil, HampuMep, 00 OpUeHTALMU WIX 00 yIjie HaOaIoaeH s, TTPUBO-
JIUT K YMEeHbIlIeHUI0 KoadduureHTa acddekTuBHocTH [ KpacunbHukos, Mupo-
HeHko, 2006 a; KpacunbHuKoB 1 1p., 2006 0].

IIpu omo3HaBaHMU TpPeXMEPHBIX OOBEKTOB, HAOJIOAAEMBIX B TPEXMEPHOM
MPOCTPAHCTBE, W MPU UX Pa3HBIX MPOEKIIUSX Ha TUIOCKOCTh UMEETCsT MPUH-
LM ATBHOE OTJIMYKE OT OTIO3HABAHUS IBYMEPHBIX M300pakeHU I TPEXMEPHBIX
00BEKTOB, IMPEICTAaBICHHBIX BCETIa MPU OJHOM W TOM Xe yrjie HaOTIOIeHUSI.
B uccnenoBanusix H. H. KpacunbHukoBa u coaBTOpoB, Kak B TIEPBOM, TaK U
BO BTOPOM CJly4yasiX OIMO3HABAaHMIO TIPENIIECTBOBAIIO OOydyeHUe HaOIoaTes.
B ciyyae ono3HaBaHMSI TpeXMEPHBIX OOBEKTOB YIJIbl HAOIIONEHUsI OOBEKTOB,
NpeabsBISeMbIX HAOTI0AATEII0 TTPY ONO3HABAHUM, MOTYT HE COBITaIaTh C yIjia-
MU HaOJIIOJICHMS, TIO/I KOTOPBIMU OHU OBLIU TIPEIbSBICHBI BO BPeMsT OOyUCHMSI.
B ciiyyae ono3HaBaHuUs 0ObEKTOB Ha IBYMEPHbBIX U300paxkeHUsIX U MPpHU obyue-
HUM, Y TIpYU OINO3HABAHMUM YTJIbl HAOMIOAEHUST ObUIM Bcerma onuHakoBbl [Kpa-
CUIBHUKOB, MupoHeHko, 2006 a; KpacuiabHukos u ap., 2006 6].

Kak ocyiiecTBisieTcsi B MO3Te MpeACTaBIeHNUE TPEXMEPHBIX 3PUTEIbHBIX
00BbeKTOB? DTOI mpobJieMe IOCBSIIeHbI padOTHl MHOTMX aBTOpoB |Kpacuib-
HUKOB, MupoHeHko, 2006 a; KpacuibHukoB u 1p., 2006 6; Biederman, Cooper,
1991 a; 1991 b; Lazareva et al., 2008; Poggio, 1990; Suterland, 1979; Tarr et al.,
1998; Ullman, 1989; 1996; Wang, 2005]. CoritacHo Mappy, Ha aTarne o0ydyeHust
3pUTETbHAST CUCTEMA TIO PSIY ABYMEPHBIX TTPOEKIIMI Ha CeTYaTKe TPEXMEPHBIX
00BEKTOB CTPOUT WX TPEXMEPHBIE MPEACTaBICHUSI B MO3Te HaOJItogaTessl, KO-
Topbie U 3artomuHaeT [Marr, 1987]. [1pu ono3HaBaHUU TPEXMEPHBIX 0OBEKTOB
3puUTeNIbHAS CUCTeMa CpaBHUBAET MX MPOCKIIMM Ha CeTYaTKax IJia3 ¢ XpaHsIIn-
MMCS B MaMSITU HaAOJIOAATeNs] TPEXMEPHBIMU TIPEACTaBAEHUSIMU, CHOPMUPO-
BaHHBIMU Ha 3Tane o0y4yeHus. 3aTeM Ha OCHOBAHMU 3TOTO CpaBHEHUsT HAOII0-
JaTes b TPUHUMAET pelieHre O MPUHALIEKHOCTU MPENbABASIEMbIX TTPOEKIIU
TOMY WJIX UHOMY OOBEKTY.

[IpencraBnenue o (opme TpeXMEepHBIX OOBEKTOB M3 OKPYXKAIOIIEero Hac
MHpa Mbl (HOPMUPYEM Ha OCHOBAHMM MHOXKECTBA WX IBYMEPHBIX MPOCKIINI
Ha ceTYaTKy HallluX IJ1a3, Py 3TOM OJHOMY U TOMY Xe TPeXMEPHOMY OOBEKTY
MPY Pa3HBIX yIjaX HAOIIOIEHMST COOTBETCTBYET MHOXECTBO CHJIbHO pa3inyaro-
IIMXCS MEXITY CO00IT eTo AByMEPHBIX ITpoeKiuii. [10cKoIbKY yro1 HaOmoaeHIsT
00beKTa, Kak MpaBuIo, HAOJIOIATEI0 aTPUOPHO HE U3BECTEH, 3TO YCIOXHSIET
YCJIOBUSI HAOJTIOACHUS, M, KaK CJIEICTBUE, IPUBOIUT K YMEHbBIIIEHUIO BEPOSITHO-
CTH MPAaBUIHHOTO OMO3HABaHUSI 00bEKTA B [TOPOTOBBIX YCJIOBUSIX HAOTIOACHNS,
a 3HAYUT, K yMeHblIeHnI0 KoadduimeHta 3¢GeKTUBHOCTH.
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B nHamux uccienoBaHusix o0yyeHue aadaButy (HabOpy) CTUMYJIOB MpPOMC-
XOIWJIO BO BpeMsl TIpoBeldeHUsI u3MepeHuil. HabmoneHne n3o0paxkeHUit mpu
MEePBOM U3MEPEHMU ITO3BOJISIET MCIIBITYeMOMY O3HAKOMMTBCSI M OMNPEACIUTh
pa3mep andasuta ctumysioB. [1pu nocaenyrommx nsmMepeHusix 3G@eKTHBHOCTD
paboThl HabIIOAATE I ObLIa O0YCIOBIEHA 3HAKOMCTBOM C 3TUM ayichaBuToMm. [1o-
BOPOThI O0BEKTA B 3aJaHHBIX IIpefesiax BeJUYUH He BIMSIM Ha 3(pHEeKTUBHOCTh
OTO3HaHUs, TaK KaK MPearnoJoKUTeTbHO padoTal MeXaHW3M MHBAPUAHTHOCTH
K MOBOPOTY (HAKJIOHY, paKypcy). B mocienyroniye 1HU, XOTs B IPEIbSIBISIEMbBIX
M300paXkeHUsIX MbIl MOHOTOHHO HapallldBaIl OTKJIOHEHUE OT MCXOTHOTO yIja
HaOJIOIeHMsI, TIOPOTY pacTio3HaBaHUST HE YMEHbBIIAIKNCh. B KaXIoM HOBOM M3-
MepeHMU HabJomaTe b He 3HaJl, KaKo yroJl HaboneHus Oyaet 3amaH. [Tocne
03HaKOMJIEHUSI ¢ ai(haBUTOM CTUMYJIOB BO BCE OCTaJIbHbIE THU U3MEPEHUI OTBE-
ThI HaOJTIOIATE IS IEMOHCTPUPOBAIM MHBAPUAHTHOCTD BOCIIPUSITUS K TTOBOPOTaM
TPEXMEPHOTO OOBEKTA B TAHHOM JMaria30He YIJIOB HAOMOACHUS.

CJ103KHOCTb 00CYXIIEHUSI TIOJTyYEHHBIX JaHHBIX 3aKJIF0YAeTCSI UMEHHO B 00b-
SICHEHUU paboThl MeXaHU3Ma MHBapuaHTHOCTU. OHA U3 CYILIECTBYIOIIUX TH-
MOTe3 MPENronaraeT, YTo 3puTebHasl CUCTeMa MPeACTaBIsIeT CTUMYJIbI B IICH-
XOJIOTUYECKOM METPUYECKOM IIPOCTPAHCTBE Majoil pasmepHoctu [Shepard,
Cooper, 1983]. Otot noaxon Lllenapaa nonaep:xuBaeTcss U pa3BUBAETCS NIpY-
TMMU HccenoBaTesiMu. VIsMepeHus 1 MOJIeJIbHbIE PacueThl, BBHITOJTHEHHbBIE
OnenpmaHoMm [Edelman, Bulthoff, 1992; Edelman, Weinshall, 1991; Podgio,
Edelman, 1990], u Haim naHHbIe TOATBEPKAAIOT UACIO O TOM, UTO pacTlio3HaBa-
HHE TPEXMEPHBIX 00BEKTOB MOXKET OBITh OCHOBAHO Ha MPEICTaBICHUN B MaJlO-
pa3MepHOM IIPOCTPAHCTBE ITPU3HAKOB.

VYnbMaH, pa3BuBasi CBOI MOJIXOJ HA OCHOBE 00pa3HOTO (rpadhuecKoro) ornu-
CcaHUsl, YTBEPXKIAET, YTO paclo3HaBaHUE TPEXMEPHBIX OOBEKTOB Oazupyercs
Ha KOMOMHAIIMKM MaJIOTo Yucia BUIOB O0OBEKTa, CBSI3aHHBIX C pa3JIMUHbIM Ha-
npasiieHreM B3opa [[Ullman, 1989; 1996]. [1pu mpoBepKe 3TOTr0 MOIXOAa IMO-
CPeICTBOM MCUX0(U3UUECKUX OTMBITOB MOJYyYeHbl JaHHbIE, TOIIEPXKUBAIOIIIE
TEOPUIO UHTEPIONSIIMU ABYMEPHBIX BUIOB MPU PACTO3HABAHUM TPEXMEPHBIX
00bekTOB. CuMTaeTCcs, YTO CIOCOOHOCTh PACIO3HABAHUSI TPEXMEPHBIX O00b-
€KTOB OCHOBaHa Ha reHepalu abjJoOHOB ¢ METPUUECKUMU CBOMCTBAMM, KO-
TOpPbIE BBIYIYMBAIKMCH MPU PAa3HBIX OPUEHTALMSIX. TpeXMEPHBI OOBEKT B 3TOM
cJIyyae TIpeaCTaBIIsIeTCsT KaK sl IByMEPHBIX 111a0oHoB [ KpacunbHUKOB, Mu-
poHeHko, 2006 a; KpacuibHukos u ap., 2006 6].

AJIBTepHATUBHBINA TIOAXOM B OIMUCAHUM TPEXMEPHOI CTPYKTYpPhI OOBEKTOB
OCHOBaH Ha UCITOJIb30BAHUU OObEMHBIX TEOMETPUUECKUX TPUMUTUBOB, TaK Ha-
3bIBAEMbIX T€OHOB. ECTb psifi CyllleCTBEHHBIX CBOMCTB reoHOB. OIIMH TeOH MOX-
HO OTJIMYUTH OT APYTUX TIPU HAOIIOJCHUHM C JTFOOBIX TOYEK 3PEHMS, 32 UCKITIOYE-
HMEM PEeIKUX CJyyaeB ¢ OY€Hb OrPAHUYEHHBIMU YIJIaMU, B KOTOPBIX TPOEKIIMSI
reoHa JaHHOTO TUIA CTAHOBUTCSI HEOTJIMYMMON OT MPOEKIIMU TFeoHa APYroro



158 Thasa §

THWIIa, HATIPUMeED, B ciIydae cepbl M LIMIWHAPA, HAbII0IaeMOro ¢ Toplia. [eoHbI
YCTOMNYMBBI K 3pUTETBHBIM TToMeXaM. [T0CKOJIbKY T€OHBI IPOCThI, OHM JIETKO IO/ -
JIEP>KUBAIOT TeITAIBT MJIAAKOT0 MTPOJAODKEHUSI, YTO JeIaeT UX UACHTUDUKAIINIO
YCTOMYMBOM K YACTUYHOMY MEPEKPBITUIO U HAJOXKEHUIO MYTBTUILTUKATUBHOM
rnomexu. [eoHbl MHBAPUAHTHBI K HAMPaBJIEHUIO OCBELeHUs. [EOHbI OTIMYAIOT-
Cs1 KAQUeCTBEHHO, IBYMSI UM TPeMsl aTpuOyTaMu, TAKUMU Kak MpsiMast UJu U30-
THYyTas1, IapajiesibHas WK HerapaiieabHast, MOJ0XUTeIbHasI U OTpuLaTeIbHas
KpPMBU3HA. DTU KaueCTBEHHbIE OTIMYMS MOTYT OBITh JIETKO Pa3iMuMMBbI, YTO U
TEOHBI JIENIAeT JIETKO Pa3IMUMMbIMM, a TakKKe 0ObEKThI, N300paKeHNsT KOTOPBIX
MOTYT ObITh CKOMITOHOBaHbI 13 3THX reoHOB [ Biederman, Cooper, 1991 a; 1991 b;
Lazareva et al., 2008; Hummel, Biederman, 1992].

JIro60i1 TpexMepHBI 00BEKT MOKET OBITH OTTMCaH HAOOPOM T'€OHOB PA3TUYHBIX
TUMOB. B paMKax TaHHOTO TO/1X0/1a MPE/IoIaraeTcsl, YTo KJII0UEBYIO POJib 31€Ch
MOTYT UrpaTh crielMduuecKue Mpu3HaKu, OTHOCUTELHO YCTOMUMBBIE K Bpallle-
HUI0 00BEKTA M UTPAOIIUE LIEHTPATbHYIO POJIb B pa3IMYCHUN OTACIbHBIX €T0 3JIe-
MEHTOB — T'eOHOB. B pe3ynbrate HabII01aTe b MOXKET pacro3HaBaTh OOBEKT MTPU
BpallleHn1 6e3 MpeaBapuTeIbHOrO 3HAKOMCTBA C HOBBIMU €T0 BUIAMU.

Bruto nokazano [Wang, 2005], uto 00e3bsHbI, OOYYMBILIKCH Pa3aeiasiTh UH-
IUBUIYaTIbHbIE BUIBI OOBEKTOB, ObUIM CIIOCOOHBI Paclo3HaBaTh OOBEKTHI IIPU
BpallleHUH MMocaeaHuX 10 600, XOTsI Y HUX He ObLIO BO3MOXKHOCTH M3YYUTh ac-
COLIMAILIMM MEXJTy TTapaMu pa3IMdHbIX BUIOB 00beKTa. Bbbulo cnenaHo mpeano-
JIOXXEHME, YTO pacrio3HaBaHUe TIPY MaJIbIX WJIM CPETHUX U3MEHEHMIX yIiia Ha-
OJIIOIECHUS 3aBUCHT OT ITPU3HAKOB, OOIINX TSI PA3IMYHBIX BUIOB 00BEKTa. DTH
JMAHHBIE TAaKXXe COBIANAIOT C pe3yJibTaTaMU MPOBEACHHBIX HAMU M3MEPEHUI.
Hamm nanHble TO3BOJISTIOT IIPEAOJIOKNATh, YTO IIa0JIOH (00pa3 HabJII01aeMOoro
TPEXMEPHOIo 00BEKTa) BhIpabaThIBaCTCsI Cpasy IOCe MEePBOro MpeabsBICHUS
JIBYMEPHOTO M300paXkeHUsl. DTOT 11a0JIOH 00JIaJaeT CBOMCTBAMM MHBApUAHT-
HOCTH, TaK KakK He 3aBUCUT OT OpMEHTAllMU 00beKTa, 1Mo KpaiiHeil Mmepe, oT 15
1o 60 yri. rpax. OmHaKoO TOYHBIN AMAMTa30H He ObUT ITOKAa3aH M3-3a OCOOCHHO-
cTell mpoBeneHus uccaenoBaHuii. Tak, Mbl TOC/ieI0BaTeIbHO HAKATIMBAIU OT-
KJIOHEHME Ha OIpeAeeHHbIN yroa ¢ marom B 15 yri. rpaa. I[lomoGHbIN anro-
PUTM MPOBEACHUST U3MEPEHUI ObLT 00YCIOBIEH HEOOXOAUMOCTBIO TTOTYYSHUST
OCHOBHBIX TaHHBIX 0e3 00yuyeHUs1 HabJIromaTelIs KO BceMy HaOopy CTUMYJIOB.

BosMoxkHO, 3puTeNbHas cUCTEMa SKCTPAIOIUPYET MOJNyYeHHbIe TIPU Tep-
BOM TIPEIbSABICHUN CBEICHUS 00 M300paXkeHUH TIPU OJTHOM YIJIe HaOTIoIeHUS
Ha JIpyTHe YIiibl HaOMIOneHUSI.

PesynbraTel IpoBeIeHHBIX HAMU U3MEPEHUIT HE COOTBETCTBYIOT MCXOTHOM
TUTIOTE3€, COMIACHO KOTOPOI TOYHOCTh M TOJTHOTA (hOPMUPYEMBIX 111a0JIOHOB
3aBUCST OT KOJIMUECTBA YIJIOB HAOJIOACHMS, UCTIOJIb30BAHHBIX Ha 3Tare o0y-
yenus [KpacunbHukoB, Muponenko, 2006 a; KpacunbHukoB u ap., 2006 6].
HcnbiTyeMble B HAIIMX MCCIAENOBAHUSIX ObUIU B3POCIBIMU JIIOJbMU, MTOITOMY
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MEXaHM3M 9KCTPANoJIsILIMKY Y HUX padoTa ellle Mpu 00y4yeHUU TaHHOMY KJIaccy
M300pakeHU I, a MbI TIPUMEHSLIA CTUMYJIbI, 3HAKOMBIE B IOBCETHEBHOM XKM3HMU.

[TonyyeHHBIIT HAMM pe3yJbTaT BaxkeH, TaK KaK COIJIACHO MCXOJHOM TMITO-
Te3e, TOYHOCTb U TMOJHOTa (hOPMUPYEMBIX 111a0JJOHOB 3aBUCIT OT KOJUYECTBA
VIJIOB HAOJIIOIEHUST, MCTIOIb30BAaHHbBIX Ha aTare o0yJyeHMUsl.

IIpu m3MeHeHUM MaciTaba paboTarOT BPOXIEHHbIE MEXaHM3Mbl MHBapH-
antHocTu. 111abyoH, WM KO MHBAPMAaHTHOTO OIMCaHus o0pa3a — 0000IIeH-
HBII, YTO TIO3BOJISIET SKCTPAIIOJIMPOBATh NaHHBII ITA0JI0H Ha APYrue opueHTa-
LMY C IIATOM, TI0 MEHBIIEN Mepe, B 15 yrur. rpaa. u MakcuMyM 60 yriL. rpag. D1o
VTBEPXKIeHNE OCHOBAHO Ha pe3yJibTaTax, MOJYYeHHBIX B TPEThel Cepuu M3Me-
peHuit. B 3putenbHOl crcTeMe, BEPOSITHO, JOCTATOYHO XPaHUTh HECKOJIBKO Ia-
OJIOHOB TIpU Pa3HBIX (JIAJIEKO OTCTOSIIIIMX) Pa3BOPOTAaX OJHOTO 0ObekTa. Takum
00pa3oM, MOXHO MpeanoJararb, YTo0 HETOYHOCTb, a BepHee, 000011eHHOCTb UH-
BapMaHTHOTO OMMCAHUSI K Pa3BOPOTaM TTO3BOJISIET OCYIIECTBUTD CXKaTHe 3HAUM-
TeJbHOU MH(MOpMAIIUU.

8.3. MHBAPUAHTHOCTD BOCIIPUITUIA
M30BPASKEHMIM ITOCAE BEMBAETHOM
OUABTPALINA

B cratbe «DKcnepuMeHTaIbHOE MCCIe0BaHe UHBAPUAHTHOTO BOCIIPUSITHS
BEUBJIETHBIX U300paxkeHul» [Yuxman u ap., 2011] HaMu onrcaHbl ICUXO(MU3U-
yecKue MCCIeAOBaHUS 3pUTELHOTO BOCTIPUATHS HEMOMHBIX KOHTYPHBIX M30-
OpaxeHuil. M300paxkeHnsT CUHTE3UPOBAJIA C TIOMOIIILIO BeliBieToB. B KauecTBe
BetiBeToB ucoab3oBa DoG-dynkuuio (Difference of Gaussians) u opueH-
TUPOBAaHHBIE BEUBJIETHI, CITIEKTP KOTOPHIX OTPAaHMUYEH KaK IO YaCTOTHOMY Jra-
Ma30HY, TaK U M0 AMarna3oHy opueHTaluii. BapbupoBanu pazmep n3o0pakeHui,
YUCJIO U YIJIOBOI pa3Mep BEHBJIETOB. YCTAaHOBIEHA 3aBUCUMOCTb MEXIY Xapak-
TEPUCTUKAMU BEMBJIETOB U TTIOPOTaMU PaCcIiO3HABAHUST HETTOJIHBIX MU300pakeHUIA.
BbuI0 MOKa3aHo, YTO 3pUTebHAsI CUCTeEMa YesloBeKa, Hapsiay ¢ BO3MOXKHOCTbIO
BOCIIPUSITUSI MHIUBUAYAIbHBIX OCOOCHHOCTEH W300paxkeHuii HabII0qaeMoro
00BbeKTa, 001a1aeT CIMOCOOHOCThIO MHBAPUAHTHOTO BOCIIPUSATHSI 0Opa3oB MpHU
M3MEHEHUU Pa3IMYHBIX MapaMeTpoOB 3PUTEIBHOTO MpeACTaBlIeHUs] 0OBbEKTOB —
OCBEILEHHOCTH, pa3Mepa, opueHTalu. OIHAKO 0 CUX MOp He B TIOJHOM Mepe
onpe/ieieHbl Mana3oHbl MTHBAPUAHTHOCTHU 3PUTEIBHOTO BOCTIPUSITHS TIO IIIMPO-
KOMY CTIEKTPY BapbMPyeMbIX TApaMeTPOB HaOII0TaeMbIX 0OBEKTOB.

IMcuxodusudeckre W 3IEKTPODUZMOIOTMYECKUE HUCCISTOBAaHUS WHBApH-
AHTHOCTM pacro3HaBaHMS YEJIOBEKOM 3pUTEIbHBIX 00pa3oB, MOMUMO GyHIa-
MEHTAJIBHBIX 1IeJIeil, UMEIOT TIPUKJIaIHOe 3HAYeHUE JJIsi pa3pabOTKU CUCTEM
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MaIIMHHOTO 3peHust. UMeHHO pellleHre MpaKTUIeCKUX 3a1au TpedyeT onpene-
JICHUST KOJIMYECTBEHHBIX Arana3oHoB nHBapuaHTHocTy | Ghosh, Petkov, 2005].
OTcyTCTBME TaHHBIX O IMana30HaX MHBAPMAHTHOCTU 3pUTEJIbHOM CUCTEMBbI Ue-
JIOBEKa K pa3JIMuyHbIM IMPeoOpa30BaHUSM MapaMeTpOB HAOI0AaeMbIX 00BEKTOB
BBIHY>K/Ia€T MHXEHEePOB 3aaBaTh M3ObITOYHBIE XapaKTEPUCTUKU IS UCKYC-
CTBEHHbBIX PACTO3HAIOIINX CUCTEM.

Bompochkl u3ydeHuss MHBapUMAHTHBIX MEXaHU3MOB 3PUTEJILHOTO BOCIPUSI-
TUS TIPUBJIEKAIOT BHUMaHWE MHOTMX UccieaoBareseil. I3BecTHBI pabOThI MO
MHBAapHaHTHOMY OMMCAHMIO 3pUTEJIbHBIX M300pakeHUil 00BEeKTOB Ha 0a3e Tak
Ha3bIBAEMOTO JIOT-TIOJISIPHOTO KapTtupoBaHus [Mehanian, Rak 1991; Weiman,
1990; Zokai, Wolberg, 2005]. [TocnenHee xapakTepu3yeTcs y4€TOM T€OMETPpUN
MPOEKIINYU CETYATKHU B 3pUTEIIBHYIO KOPY, IPY 3TOM PETUHOTOITMKA KOPBI TIPEI-
cTaBJIeHa CJIOKHBIM JIOTapU(MHUUECKUM OTOOpakeHUEM 3PUTETbHON CIIEHBI.
OnucaHue OTIEbHBIX OOBEKTOB B 3TOM CLIEHE JOMOJIHSIET MOJICIb COTJIACOBAH-
Hoit ¢unbrpauuu [KpacwibHukos, lenenun, 1997]. s onucanust uzoopa-
>KEHUI U CUEH MPUMEHSIOT MTMpaMUIaIbHOE TIpeIcTaBlieHne o0paboTKU 3pu-
TebHOM uHpopManuu [Anekcanapos, Topckuit, 1985; Lllenenun u op., 1995;
Burt, Adelsjn, 1983; Cantoni, Petrosino, 2002]. [TupamuaaibHOe TpeacTaBiie-
Hue hopMupyeTcs: TyTeM TMOCJe0BaTeIbHONM CBEPTKU MU300paKEeHUSI ¢ HEKUM
sapoM (HaIllpuMep, raycCuaHoM), mpuyeM st (GOPMHUPOBAHUS N-TO YPOBHS
OYpaMUIbl MaciITad 3TOTo siapa OepeTcs MPOIMOPLUMOHAIBHBIM 2N, a 4acToTa
IUCKPEeTU3aluy — 00paTHO MPONMOPLUMOHAIBbHOM 2n. B nanHoii padoTe crosiia
3a/ava UCCaeI0BaHUs B IICMXOMU3NOJOTUISCKUX dKCIIEPUMEHTaX MHBAPUAHT-
HOCTH K YIJIOBBIM pa3MepaM 3pUTEIBHOTO BOCTIPUSITHSI HETTOJHBIX KOHTYPHBIX
n300pakeHuit 00beKTOB. [l opraHu3alm 3KCIepuMEeHTAIBHOTO U3MEPEHUST
JMana30HOB MHBAPUAHTHOCTU 3PUTEIBLHOTO BOCHPUSTUS HEOOXOIUMO ObLIO
BBIOpaTh OMNpPEACICHHYIO KOJTUYECTBEHHYIO XapaKTepUCTUKY, KOTOpast OMMUCHI-
BaeT pe3yJbTaT BOCIpUsTUs. B Hammx npeabinymmx padorax [Shelepin et al.,
2004; Chikhman et al., 2006; Illenenvn u ap., 2008] npeacTaBIeHbI CEPUU IKC-
MEePUMEHTOB IO U3YYEHUIO UHBAPUAHTHOCTHU 3PUTEIBHOTO BOCIIPUSTHUS, B KO-
TOPBIX B KQUECTBE TaKOW XapaKTePUCTUKU MCTIOIb30BaICs pesyabraT [o/mmmH-
TecTa — TecTa BOCIPUSTHS HEIMOJTHBIX M300paxkeHuil. Hamm npeapiiyiiye
HCCIeNOBaHWSI MHBAPUAHTHOCTH C MCIOJIb30BaHMEM MeTOIWKHM [oIMH-TecTa
[Chikhman et al., 2006; Baxpameena u ap., 2008] mokasanu, 4To B AUAINIa30HE
YIJIOBBIX pa3mMepoB oT 1 10 50° moporu BOCTIpUATHUST HETIOJTHBIX M300paXkeHU T He
3aBUCAT OT UX YIJIOBOTO pa3Mepa. OmHaKo y cTaHmapTHOM MeToauKu [o/uTH-
TecTa UMEETCsl HeIOCTaTOK, KOTOPbIif MOXKHO OTIpeNeIuTh, KaK HeCOTJIaCOBaH-
HOCTh BOB3IEHCTBMSI MCITOJIb3YEMbIX 3PUTEJIbHBIX CTUMYJIOB C OpraHu3anueit
pEeLeNTUBHBIX TOJIei 3pUTebHOM cucTeMbl. OCHOBHOI MCTOYHMK 3TOI HECO-
[JIACOBAaHHOCTHU CBSI3aH C TEM, UTO KOHTYPHbIE OMHApHbBIC 3pUTEIbHbBIC CTUMY-
JIbI XapaKTepU3yIOTCs IIMPOKUM CIIEKTPOM MPOCTPAHCTBEHHBIX YyacToT. OnHa-
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KO M3BECTHO, UTO HEMPOHBI 3pUTEIHLHOI KOPHI TOJIOBHOTO MO3Ta pearupyroT Ha
CTHUMYJIBI, CIIEKTPbI KOTOPBIX JIEXXaT B OTpaHUUYEHHBIX IUara3oHax MpoCcTpaH-
CTBEHHBIX 4acTOT. JIJIsi peuenTUBHBIX MOJiell HEHPOHOB MEPBUYHOI 3pUTEIIb-
HOI KOpBI CpeaHsisl IIMPUHA 3TOro Auana3oHa, Mo JaHHBIM 3KCIIEPUMEHTOB,
paBHa 1,4 okraBel [DeValois et al., 1982; Illenenun, 1981; Illenenun, 1982].
Kpowme Toro, 6oibiiiast 4yacTh pelieNITUBHBIX I10JIel 001a1aeT OpUeHTAllMOHHOM’
M30MPATEIbHOCTBIO M pearupyeT Ha CTMMYJIbI, CIEKTpaibHble KOMITOHEHTHI
KOTOPBIX MMEIOT OMpeAeSeHHbII nuana3oH opueHTaluii. CrieKTp OMHapHbBIX
¢dparMeHTUPOBAHHBIX N300paKeH 1 cTaHIapTHOToO [oJTMH-TecTa IepeKphiBa-
€T TI0JIOCHI TTPOTTYCKAHMSI PELIENTUBHBIX TOJIel OONBIIMHCTBA HEMPOHOB, TaK
KaK B HEM COIepKaTcs HU3KOYACTOTHBIE Y BBICOKOYACTOTHBIE COCTABIISIONINE.

BosHukaeT Bompoc: MOXHO JM C(HOPMUPOBATH ONTUMAJIbHBIN 3PHUTEThb-
HbII CTUMYJI, U30MPATEIbHO BO3AEHCTBYIOLIMIA TOJBKO Ha HEOOJBIIYIO TPYIITY
HEHPOHOB C OJU3KMMM TTPOCTPAHCTBEHHO-YACTOTHBIMU XapaKTepUCTUKAMU?
O4eBUIHO, TAKOI CTUMYJI IOJKEH MMETD YIJIOBOM pa3Mep, He TPeBbIIIAOIINii
YIJIOBOTO pa3Mepa pelienTUBHBIX MOJIei 3TOi TPyIbl HEHPOHOB, a €ro CIeKTP
JIOJIKEH JiexKaTh BHYTPU 00J1aCTU MPOCTPAHCTBEHHBIX YACTOT, HA KOTOPYIO 3TU
HepoHbI HAacTpoeHbl. KpoMe Toro, aKCnepuMeHTaIbHO ObLIO MOKa3aHo, YTO
JUIS PELICNITUBHBIX T10JIE HEMPOHOB IMEPBUYHOMN 3PUTEJIbLHOM KOPBI LIMPHUHA
TTOJIOCHI TIPOITYCKaHWsI, BhIpaskeHHasl B OKTaBax, He 3aBUCUT OT IIPOCTPAHCTBEH-
HOIi YaCTOThI, HA KOTOPOI OHM Jal0T MaKCUMAaJIbHBIN OTKJINK. ClienoBaTeIbHo,
CITEKTPBI 3pUTEIBHBIX CTUMYJIOB TOXE TOJDKHBI 00JIaaTh 3TUM CBOMCTBOM, TO
€CTh IMMPUHA WX CTIEKTPOB B OKTaBaX He MOJDKHA 3aBUCETh OT YaCTOTHI MaK-
CUMyMa WX CHeKTpa. DTUM TpeOOBAHUSIM OTBEYAIOT BEWBIETHl — (DYHKIIMH,
MMEIOIIME XOPOIIIYIO JIOKATU3alMI0 KaK B MPOCTPAHCTBEHHOM, TaK U B YaCTOT-
HOIT obmacTsx. B o0mieM ciyyae AByMEpHBIN BEMBIET MOXKET OBITh OITCAaH KaK
(yHkuMs caenyoniero Buaa:

Fx.y) :Lg(m,u}
S S S

rae g(x, y) — GbyHKIMS ¢ HYJIEBBIM CPeIHUM 3HaU€HUEM, OTBevaroIas Tpedo-
BaHUIO XOPOIIIei TPOCTPAHCTBEHHOM 1 YaCTOTHOM JIOKaIM3auu; S — Maciirad
(pa3mMep BeliBiera); X,» ¥, — KOOpIMHATBI LICHTPA BeHBIICTa.

ITpocreiiimm nmpuMepoMm BeliBiieTa siBjsieTcs Tak HasbiBaeMass DoG-dyHK-
must (Difference of Gaussians) — BeiiBieT, MpeacTaBIsIOLINI cO00i pa3HOCTh
NIBYX IByMEpHBIX (pyHKIMIi [aycca ¢ pa3ninyHON NOJyIIMPUHOM:

1

f(x,y,0)= g exp(—(X* +y*) / (26%)) -
1
~anTg? SO YD AN,

r1e ¢ — CTaHAapTHOE OTKJIOHEeHue; N — MaciTaOHbIN KO3(h(MUITUEHT.
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Ha puc. 8.8 mokazanbl mpumepsl DoG-byHKIMI Tpex pa3MepoB U UX aM-
IUTATYIHBIE CITEKTPHl. AMIUTUTYIHBINA CHEKTp (hparMeHTUPOBAHHOTO M300pa-
JKeHUsI, COCTABJICHHOTO M3 TaKUX BEWBJIETOB, OY/ET JiexKaTb B TOM XK€ 4acTOT-
HOM JIMana3oHe, YTO U CIEeKTp OAUMHOYHOTrO Beiipiera. OqHako DoG-dyHKims
XapaKTePU3YeTCsl TEM, UTO €€ CIIEKTP COAECPKUT CIEKTPaTbHbIe COCTABISIONINE
CO BCEMM BO3MOXHBIMU opueHTaLusiMu [Yuxman u ap., 2011].

Puc. 8.8. N3o6paxeHunss DoG-yHkumi (a) n nx cnektpos (6)

Mexnmy TeM HepOHBI 3pUTEIBHON KOPBHI MOTYT 00J1aJaTh OpUEHTALIMOHHOMN
U30MPATETBHOCTBIO, IS SKCIIEPUMEHTOB C HUMU MOXET NTOTPEOOBATHCS CTUMYJ,
CEJIEKTUBHO BO3JEVCTBYIOIINI TOJIBKO Ha KJIETKU, YYBCTBUTEbHBIE K KAKOW-TO
orpenesieHHol opreHTaluu. CyIIecTBYIOT BeiB/IeThI, KOTOPbIE YIOBIETBOPSIIOT
9TUM TpeOOBAHUSM, — OPUEHTUPOBaHHBIC BeliBieThl. K HUM OTHOCSTCS, Ha-
npuMep, BEUBIETHI, 00IaIal0NIe CEJIEKTUBHOCTBIO KaK MO MPOCTPAHCTBEHHOM
4yacToTe, TaK U 1o opueHTauu dhyHkumu [abopa, v npeacrapisiolye codoii cu-
HyCOMJY, YMHOXXEHHYI0 Ha hyHK1uMIo [aycca:

f(X,y)=g(x,y)sin(e(xcos(®)) + ¢),
roe g (x, y) — dyHkuusa [aycca; @ — mpocTpaHCTBEHHAsT 4acToTa; 6 — opueH-
Tanus; j — dasa.
Ha puc. 8.9 nokazaHbl nprMepbl OPUEHTUPOBAHHbBIX BEMBJIETOB Pa3HbIX pa3-
MEpOB 1 UX aMIUIUTYAHbIe cieKTpbl [Yuxman u ap., 2011].
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Puc. 8.9. V1306paxeHns opmeHTUpoBaHHbIX BEVBNETOB (a) 1 UX CNeKkTpoB (6)

Wtak, popmupys TeCTOBbIe HEMOJHbIE M300PaKeHUs U3 BEIBIETOB, MOXKHO
MpearoJaraTh X BO3IEHCTBIE TOIBKO Ha HEOOJIBIIIYIO TPYIIITY 3pUTETbHBIX HEl-
POHOB € OJIM3KUMU TPOCTPAHCTBEHHO-YaCTOTHBIMU TIOJIOCAMU TIPOITYCKAHUS.
K coxaneHnnio, ecTb OUH (haKTOp, KOTOPHIX He MMO3BOJISIET JIETKO TOCTUYh TAKOM
TOYHOM N30MPATETLHOM CTUMYJISIIIUU. [IeJT0 B TOM, UTO CIIEKTPHI MHOTHX BEMBJIC-
TOB, B YacTHOCTU D0oG-(hyHKIINIA, HECMOTPsI Ha BBIPAXKEHHBIH MUK, TOCTATOYHO
IIUPOKH U MOTYT CYIIECTBEHHO MEePEKPBIBATLCS, YTO CHIKAET N30MPATETbHOCTD
BO3ENCTBUST C(HOPMUPOBAHHBIX HA UX OCHOBE BU3YaJIbHbBIX CTUMYJIOB.

Ha puc. 8.10 mokasaHbl ceueHMs IByMEPHbIX CIIEKTPoB ABYX DoG-dyHKIIMIA,
OTJIMYAIOIIMXCS TI0 YIIOBOMY pasMepy B 2,8 paza. BumHo, 4To ux crekTphbl cylie-
CTBEHHO IEPEKPBIBAIOTCS, XOTSI UX MAKCUMYMbI XOPOIIIO pazaeeHsl. [1isi cpaBHe-
HMSI BHU3Y ITOKa3aHa IIIMPUHA MOJIOCHI MPOMYCKAHUS TUTTMYHON KIETKU MepBUY-
HOI 3pUTENIbHOM KOpbI, paBHas 1,4 okraBbl. OUeBUIHO, B 3Ty TMOJIOCY TOMAAAI0T
oba criekTpa. B pesynbrate Ha BeWBIIET, KOTOPBIN SIBJISIETCSI ONTUMATBHBIM CTH-
MYJIOM JUTSI OTIpee/IeHHOM IPYTITbl HEUPOHOB, OYIyT pearnpoBaTh TaKXKe U IPY-
T'Me HEeWPOHBI, €CJIM TIPOCTPAHCTBEHHO-YACTOTHBIE TUATTa30HbI UX PELENTUBHBIX
MoJiell 1axe He3HAYMTEJIbHO MEePEKPhIBAIOTCS CO CIEKTPOM JaHHOTO BEeiBIETa.
YT0oOBI YCTPaHUTh 3TOT HEXeIaTeIbHbIN 3(PhEKT, MOXXHO MCITOJIb30BaTh MPOCTOM
MpYeM TIOHIKEHUST KOHTPACTa BEMBJIETOB J0 MTOPOTroBOoro ypoBHs. OCHOBaHUEM
UISI OTOTO CYKUT MPEANON0XKEHNE, YTO MPY TTOPOTOBOM KOHTpACTE BeiiBeTa Ha
Hero OyIyT pearpoBaTh TOJbKO T€ HEMPOHBDI, /IS KOTOPbIX OH SIBJISIETCSI ONTH-
MaJIbHBIM CTUMYJIOM. Y HEMPOHOB, JUTSI KOTOPBIX 3TOT BEMBIIET HE SIBASIETCS ONTU-
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MaJIbHBIM CTUMYJIOM, PeaKIIMsl Ha CTUMYJT OKaXKeTcsl HUKe YPOBHSI BHYTPEHHETO
mryma. Takum 00pa3oM MOKHO JMCKPUMUHUPOBATh M30MpaTeIbHOE BO3IEHCTBIE
CTUMYJIOB T10 TIPOCTPAHCTBEHHOI 4acTOTe, TO €CTh CTMMYJIMPOBATh TOJBKO TE
HEMPOHBI, 1)1 KOTOPBIX TaHHBINM CTUMYJI SIBJISICTCS OJIM3KUM K ONTUMATbHOMY.
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Puc. 8.10. CeyeHnsa aByMepHbIX cnekTpoB DoG-yHKUMI, OTIINYAIOLLMXCS MO YrNOBOMY
pa3mMepy B 2,8 pa3a; BHU3Y nokasaHa LUMpUHa Nofockl NPOMyCKaHUsa TUMUYHOW KNETKN
NepBUYHOW 3pUTENbHOW KOpbl, paBHas 1,4 okTaBbl

[Tcuxoduznyecknit 3KCIEPUMEHT C HCIOJIb30BAaHUEM CTaHIApTHOW Me-
Toauku [o/uIMH-TecTa MpoBOAUTCS cienyomnm oopazoM. Mmeercs Habop u3
HECKOJIbKUX AECATKOB KOHTYPHBIX M300paKeHUI OOIIEU3BECTHBIX 00BEKTOB,
XOPOIIIO 3HAKOMBIX UCTIBITYyeMOMY. KoMmIbloTepHast mporpamMma pa3oruBaeT KOH-
Typbl 9TUX M300pakeHUil Ha (pparMeHThl (GUKCUPOBAHHOIO pa3Mepa, KOTOphIe
BBIBOZISITCS] B CJIy4alfHOM TOPSIIKE Ha 9KpaH MOHUTOpPA, MOCTENIeHHO (hOpMU-
pY# IOJTHBII KOHTYP 00beKTa. BeIBO/I (hparMeHTOB OCTAHABIMBAETCS B MOMEHT,
KOTJ/Ia UCTIBITYeMBIil pacTio3Hal n3oopaxkeHue. [1pu atom mporpamma ukcu-
pyeT B MOMEHT paclio3HaBaHUSI CTeIleHb IMOPOTOBON (hparMeHTalMy n300pa-
JKeHUsI, KOTOpasl paBHa OTHOIIEHWIO CYMMAapHOM TUIOLIAAU TIPEIbIBICHHBIX
¢dparMeHTOB KOHTYpa K TMOJIHOM TIJI01aad KOHTypa. Yem BbIlIe 3TOT MPOLICHT,
TeM XyXe pacrio3HaeTcs u3o0paxkeHue. B mpoBeieHHBIX HAMU U3MEPEHUSX UC-
MBITYEMBIM TIPEIbSBISIUCH B pexkuMe [OJTMH-TecTa HelOoJTHbIEe U300paXKeH! s,
COCTOsIIIIME U3 1LIeNoYeK BeiiBaeToB. st opMupoBaHust TECTOBBIX U300paxkKe-
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HUI UCTIONIB30BaMCh Kak DoG-GhyHKIIMM, TaK 1 OPUEHTUPOBAHHbIE BEMBIICTHI.
B kauecTBe TeCTOBBIX M300pakeHUI-CTUMYJIOB ObLIN UCTIOJIB30BaHbI KOHTYPHI
OykB 1 udp (Bcero 24 nzobpaxeHus). [1pyu cuHTE3e HEMOJIHOTO M300paxe-
HUS KOHTYp OYyKBBI WJIM LIMMPHI anMmpOKCUMUPOBAJICS 1LIEIMOYKOIl BEHBIIETOB
C 3aJIaHHBIM TTOCTOSIHHBIM 1IaroM MeXay HUMU. [Tpu mpoBeaeHun u3MepeHuit
MporpaMma B cJiydaiiHOM MOpsiIKe BbIBOAMIA BEMBIEThI HA 9KPaH, MOCTENEHHO
dopMUpysT KOHTYp o0bekTa. IloporoBelil ypoBeHb (hparMeHTaluu (GUKCUPO-
BaJICsl B TOT MOMEHT, KOTJa UCIBITYeMblii pacro3HaBan uobpaxenue. [Topor
BOCTIPUSTHSI OTIPENENSICS KaK TMPOLIEHT BEWBIETOB, BbIBEAEHHBIX Ha 3KpaH
B MOMEHT pacro3HaBaHUsI 00BEKTa UCTIBITYeMBIM, OT OOIIIETO YKCJIa BEIBIETOB
B CUHTE3MPOBAHHOM HETIOJHOM M300pa’keHWM Ha BHIOpAHHOM ypOBHE TUpa-
MMIAJIBHOTO TIPEACTaBIeHUs. B M3MepeHNsIX y9acTBOBAJIO MSATh UCTTBITYEMBbIX.
Bbun mipoBeieHbI M3MEPEHMS IO MCCIIEOBAaHNI0O MHBAPUAHTHOCTU 3PUTENb-
HOT'O BOCHPUSTUSI K YIJIOBOMY pa3Mepy M300pakeHUid. YTI0Boi pa3mep U3o-
OpaxkeHuit MeHsicst oT 1 10 4°. C Kaxk/IbIM UCTIBITYeMbIM ObLIO IMPOBEIEHO HE-
CKOJIBKO CepUii U3MEPEHUI C EAMHUYHBIM U C TIOPOTOBBIM KOHTPACTOM.

IToa moporoBbIM KOHTPACTOM MOHUMAJICSI MUHUMAJIbHBIA KOHTPACT, MPU KO-
TOPOM UCTBITYeMbIi MOT OOHAPYXXUTh Ha 9KpaHe U300paxeHue BeliBaeTa. DToT
MOPOTOBbIf KOHTPACT OMPEAESAICS OTACIbHO A1 KaXI0TO UCTIBITYeMOTO U JIST
Kaxaoro pazmepa Beiipiera. [IpuMep MCOAb30BaHHBIX (hparMEHTUPOBAHHBIX
M300paKeHM, COCTaBJICHHBIX M3 OPMEHTHPOBAHHBIX BEMBJIETOB, a TAKXKE YaCTh
MOJIyYeHHBIX pe3yIbTaTOB, I0Ka3aHbI Ha puc. 8.11.

BuziHO, 4TO TIpM eIMHUYHOM KOHTpPACTe MHBAPUAHTHOCTH K YIJIOBOMY pa3-
Mepy B JJaHHBIX TIpeesIax COXpaHseTCsl, YTO COTIACYeTCsl C TIOy4YeHHBIMU HaMU1
panee nanHbiMu [Lenenun u ap., 2008; Baxpameena u ap., 2008]. Takum obpa-
30M, TIPY HAJIMIOPOTOBOM KOHTPACTe OTBET MHBAPMAHTEH OTHOCUTEILHO pa3Mepa
nzobpaxenusi. OaHaKO U3 PUCYHKA BUHO, YTO B Cilyyae MOPOTrOBOro KOHTpa-
CTa BEBJIETOB MHBAPMAHTHOCTb BOCIIPUSTHSI OTCYTCTBYET: YeM OOJIbIIIE YITIOBOI
paszMep U300pakeHu i, TeM XyKe OHM PACIO3HAIOTCSI.

BosHukaer Bompoc: B ueM MPpUUYMHA 3TOTO HApYyIIEHWs] MHBAPUAHTHOCTU?
IIpennaraercs cienyoliee oObsICHEHUE 9TUX pe3yabratoB. [1o Mepe yBeanue-
HMS YIJIOBOTO padMepa M300pakeHUsI OHO BBIXOAMT 3a Mpenesbl HoBeaTbHO
obnactu. Ho yem Gosbllie yriaoBoe pacCTOSIHME OT LeHTpa (poBealbHOM 001a-
cTH, TeM (B cpemHeM) OoJibllie pa3Mep PeleNTUBHBIX MoJieil HePpOHOB, TIPH-
YeM MaKCUMYM MX YYBCTBUTEIBHOCTH CMEIAETCS B 00J1aCTh HU3KMX ITPOCTPAH-
ctBeHHBIX YacToT [LllemernH, 1982; Ginsburg, 1986; [llenenuu u ap., 1985].
B pesynbrare HeOoIbIIME TTO pa3Mepy BEMBIIEThI, U3 KOTOPBIX COCTOSIT TaHHbIE
M300pakeHUsI, He SIBISIOTCSI ONTUMAJIbHBIMU CTUMYJIAMU JUJISI TUX HEHPOHOB.
W eciu KOHTpACT BeiBIeTOB OJIM30K K [TOPOrOBOMY, HEMPOHBI HA TAKUE CTUMY-
JIbl HE pearupyroT U3-3a BEICOKOTO YPOBHSI BHYTpeHHero 1yMa. Eciu BeiiBeThl
HeOOJIbIIINE, UCTIBITYEMBII paccMaTpUBaeT U300paxkeHue Kak Obl yepe3 y3Koe
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Puc. 8.11. (a) — npumepbl pparmMeHTUPOBaHHbIX N306paxeHuii pasHoro pasmepa
13 LienoYeKk 0auHaKoBbIX OPUEHTMPOBAHHbIX BEMBMETOB; (6) — 3aBMCMMOCTM Nopora BoC-
npuaTus (gons k ot obLuero Yucna BenBneToB, NpW KOTOPOM NPOU3OLLITO
pacno3HaBaHue) OT YrNoBOro pasmepa n3obpaxeHusa & npy eamHnyHom (1)
1 NOporoBoM (2) koHTpacTe [MuxmaH u gp., 2011]

OTBEpCTHUE, Yepe3 KOTOPOE BUIEH JIMIIb ero Hebobioi parmeHT. EcTecTBeH-
HO, B 9TUX YCJIOBUSIX pacliO3HaBaHUE YXYAIIAeTCs.

CrenyeT 3aMeTUTb, YTO B 9TOM IKCMEPUMEHTE MPU M3MEHEHUM YTJIOBOTO
pa3mepa U300pakeHUil YIJIOBOI pa3Mep caMUX BEMBIETOB OCTaBaJICS OMMHAKO-
BBIM B OTJIMYME OT CUTYallMU, KOTJa TECTOBbIE M300paXkeHMUsT pacCMaTPpUBAIOTCS
C Pa3IMYHBIX AUCTAHIUI (B MOCIEIHEM ClTydyae ¢ U3MEHEHUEM YITIOBOTO pa3-
Mepa Gpuryp IpornopuroHaIbHO MEHSUICS Obl M pa3Mep BeiliBieToB). B mpyroii
cepuM M3MEpPEeHUI ObLIO MCCIIEIOBAHO BJIMSIHUE HA TIPOIIECC pACIiO3HABAHUS
M3MEHEHUST pa3MEPOB CaMUX BEHBJIETOB MPU MPOYMX PABHBIX YCIOBUSIX. YTJI0-
BOIi pa3Mep BceX M300paxkeHUit ObLT paBeH ABYM YIJTIOBBIM IpajiycaM, CJlea0-
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BaTeJIbHO, U300pakKeHUSI LIEJIMKOM TToTanaiu B (hoBeaabHy0 oonacts. [Tpumep
HCIIOJIb30BAaHHBIX B 9THUX DKCITEPUMEHTAX N300paske HUIA U MOJTyIeHHBIE PE3YiTh-
TaThl WJTIOCTPUpPYET puc. 8.12.

Ha rpaduke mo ocu opauHaT OTIIOXKEHA NOJIS MPEIbsIBIICHHBIX BEHBJICTOB,
IPY KOTOPO# MPOM3OIILIO paciio3HaBaHue. [lepBasi muarpaMma ITOKa3bIBacT
pe3yJIbTaThl U3MEPEHUI TIPU pa3Mepe BeiiBieToB 54 yri. MuH. M3 nuarpaMMbl
BUIHO, YTO MPU SIMHUIHOM KOHTpAcTe Mmopor Obul paBeH 73% (cTonouk 1),
IIPY TIOPOrOoBOM KOHTpacte — 96% (CToJI6MK 2). DTO 03HAYAET, YTO OOJIBIINH-
CTBO HEIOJIHBIX M300paKeHUI MPY MOPOrOBOM KOHTpAcTe BOOOILE HE PacIo-
3HaBaauch. OHU PAaCIIO3HABAIKMCH TOJBKO TOIIA, KOTAa ITOYTH BECh KOHTYP ObLI
BBIBEICH Ha 9KPaH.

Bropasi nuarpaMmma — Te Xe M3MEpeHMsI, HO MpPU pa3Mepe BeiBIETOB
B 21,6 yri. MuH. BuaHO, 4TO ISl eIMHUYIHOTO KOHTPACTA Pe3yIbTaThl MPaKTH-

54 yrn. muH 21,6 yrn. MyH
Puc. 8.12. (a) — npumepbl HENOSHBLIX N306paXKeHMI OQHOrO pa3Mepa M3 Lienoyek BevB-
1IeTOB pa3HOro pasmepa; Anarpammbl 3aBUCUMOCTM J0NW k NpeabsBNeHHbIX BEWBMETOB,
npu KOTOPOW Npon30LLo pacno3HaBaHue; (6) — Ha ocu abcumce ykasaHbl pasmepbl
BeWBMNeToB Npu eaMHUYHOM (1) n noporoBoMm (2) koHTpacTe [MuxmaH u gp., 2011]
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YeCKHU He UBMEHWINCH (CTOJIONK 1), B TO BpeMsT Kak JJIst TOPOTOBOTO KOHTpacTa
HETOJIHbIE M300paXkeHUsI CTaIu YBEPEHHO PacIio3HABATHCS U TTOPOT MTOHU3UIICS
10 73,3% (cton6uk 2). To ecTh yBeIMUEHKE YITIOBBIX PA3MEPOB BEMBIIETOB MPHU
MPOYUX PABHBIX YCJIOBUSIX, YIYUIINIIO pacO3HaABAaHUE TECTOBBIX NU300pakeHUIA.

MOXHO MpPeIOXKUTh clienylolllee 00bsSICHEHNE PE3yJIbTaTOB STUX U3MeEpe-
HuUil. B nmpoliecce pacno3HaBaHusl 00beKTa MPOUCXOAUT O0beAMHEHUE UHPOP-
MallMu OT KJIETOK C PeleNTUBHBIMU TOJISIMU, PACTIONIOXEHHBIMU B PA3JIMUHbBIX
MecTax MoJsl 3peHUsT; MPU TOM MOXKHO MTPEATOJ0XUTh, YTO HA PAHHMX dTarax
00paboTKM MpolecC aHaIM3a JOKAJIM30BaH, TO €CTh 00beNHIETCS MH(pOpMa-
LIMST TOJIBKO C TeX PELENTUBHBIX MOJIei, KOTOPBIE PACITONIOXKEHBI B TOJIE 3pEHMS
pSIIOM APYT C APYroM, He Jajbllle, YeM HeKoe MaKCUMaJlbHOe paccTosiHue D
B 1oJie 3peHus1. Ecnu yriioBast iuctaHusi MeXIy BelBJieTaMu BO (DparMeHTH -
POBaHHOM M300paxkeHUM OoJiblie D, TTporece 0ObeIMHEHUSI OTIETbHBIX BEIB-
JIETOB B OOIIMIA KOHTYP 3aTPYIHEH, YTO MIPUBOAUT K YXYAILICHUIO pacro3HaBa-
Hust. [IpeanoaokuM, 4To 3Ta AUCTaHIMsS D B yIJIOBBIX €AMHULIAX TeM OOJIBIIIE,
yeM OOoJIbIIIe YIJIOBOM pa3Mep pelieNTUBHOTO MOJis. YBeJUUeHUE YIJIOBOTO pa3-
Mepa BeiBJIETOB B JaHHBIX 9KCIIEPUMEHTaX MPUBOIUIO K TOMY, YTO OHU CTAHO-
BWJINCH ONTUMAJIbHBIMU CTUMYJIAMU JIJIs1 HEHPOHOB C 0oJiee KPYMHBIMU YIJIO-
BBIMU pazMepaMi peLieNTUBHBIX noieil. O0benuHeHrne nHQOPMaLMK OT TUX
MoJieil, B COOTBETCTBUU C MUPAMUAAIbHBIM MpeAcTaBieHneM WHGbOpMaIINH,
MPOUCXOIUT Ha OOJIBIINX YTJIOBBIX PACCTOSIHUSIX, UTO M YJIY4YIIaI0 pacro3HaBa-
HUE TIPY MEHBIIIEM YUCJIe BHIBEIEHHBIX BEIBICTOB.

CrienyeT 3aMEeTUTbh, YTO €CIIM pacCMaTpUBATh BEJIMYMHY BHYTPHUKOPKOBBIX
CBsI3eil B MUJUIMMETpax, TO B 3TOM cJiydae BHYTPUKODPKOBBIE CBSI3U, BEPOSIT-
HO, OCTAlOTCSI TTOCTOSIHHBIMU T10 JUIMHE KaK B KOPKOBOM IPEICTaBUTETLCTBE
LEHTpa TOJIsT 3peHMsI, TaK 1 Ha nepudepun [AlekceeHKo u ap., 1999; Gilbert,
1983]. Takum oOpa3om, MOTyYeHHbIE JaHHbIE KOCBEHHO TMOATBEPKAAIOT TIpei-
CTaBJIEHUE O JIOT-TIOJISIPHOM KOIIMPOBAHWUM B 3pUTEJIbHOI KOpe.

B aT0i1 cepuu nccaenoBaHmii yCTaHOBIGHO: MPU HAAMOPOTOBOM KOHTpacTe
BOCIIpUATHE WHBApUMAHTHO K MPeoOpa3oBaHUIO pa3Mepa M300pakeHHUs, 4TO
MOATBEPXKIAET HAIIM MPEAbIAYIINE PE3YTbTaThl U MOXET ObITh OOBSICHEHO BbI-
COKHMM OTHOIIEHWEM CUTHAJ / IIIyM MPU eAMHUYHOM KOHTpacTe ctumyna. [1o-
Ka3aHo, 4TO B CJIyyae MOpPOroBOro KOHTPACcTa BEMBIETOB MHBAPMAHTHOCTh BOC-
MPUSTHST OTCYTCTBYET, MpUYeM, YeM OOoJIbIlle YIJIOBOM pa3Mep M300pakeHU,
TEM XyXe OHU PacCITO3HAIOTCS. DTO MOXKHO OOBSICHUTD, KaK Pe3ysIbTaT BhIXOIA
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n300paxeHUi 3a npeaenl GoBeabHON 001acTU, I1e BEHBIETbI, U3 KOTOPHIX
OHU COCTOSIT, YXK€ HE SIBJISIIOTCS] ONTUMAabHBIMU CTUMYJIaMU. Peakuus Ha cTu-
MyJI TTOPOTOBOr0 KOHTPACTa OKa3bIBAETCsl HUXKE YPOBHSI BHYTPEHHEIO ILIyMa.
VYBenunueHue pa3MepoB BEiBIETOB MPU 3aJlaHHOM pa3Mepe U300pakeHusl pu-
BOAMT K YJAYYIIEHUIO BOCTIPUSITUSI TIPU TTIOPOTOBOM KOHTPACTE, MPEANOIOXKM-
TeJbHO, BCJEACTBUE TOTO, YTO B3aMMOJCIHCTBUE PELENTUBHBIX MOJIEH MPOKC-
XOJIMT Ha YIJIOBBIX PACCTOSTHUSIX, MPOMOPIIMOHATBHBIX YIJIOBBIM pa3MepaM 3THX
TIoJIeii.
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MUMUKA KAK <MHCTPYMEHT»

9.1. OCHOBHBbIE MBIIIILIBI AMLIA 1 UX POAD
B ®OPMMPOBAHMM MUMMNKIN

Bce mpumartsl, a 4eoBeK B OCOOEHHOCTH, CJIEAST 3a JIUIIOM coOeceqHrKa,
TaK Kak 0e3 TOHUMaHUs BhIpaXKeHUsT JINIIa HEBO3MOXKHO OOIIeHNE B KOJUTEKTH -
Be, B couyme. JIMII0 YeoBeKa Beeraa ObLUIo MpeAMEeTOM U3ydeHUsT — BHavalle
HEOCO3HaHHOTO, 3aTeM OCO3HAHHOTO, a MO3IHee XYI0XECTBEHHOTO U HayYHO-
ro. JIulo yenoBeKa — 3TO OCHOBHOW MCTOYHUK MH(MOPMAIUK O €T0 SMOINO0-
HaJIbHOM COCTOSTHMH. Y HEKOTOPBIX HAPOJIOB C MAJIOJIETCTBA, a Y MPEICTaBUTE-
Jiel 11e10ro psiaa mpodeccuit (AMMIOMAaTOB, CIIEUATUCTOB MO 6€30MaCHOCTH,
COTPYAHUKOB Pa3BeIKU U Jaxke MHOTUX OOBIYHBIX, HE CTOJIb «POMAHTUYECKUX»
npodeccuii, HanpruMep, MPOJABLIOB U T. /I.) B pe3yJIbTaTe IIUTEIbHbIX TPEHUPO-
BOK BOCITUTBIBAETCS YMEHUE IeJaTh HEBUAMMBIMU TSI TOCTOPOHHETO B3IJIsInA
BbIpakeHMs1 aMounii. CoBpeMeHHble Helpodu3noaoTHIecKre METOIbl CeH-
COPHOI1 (PU3MOJIOTUY TIO3BOJISIIOT N3YYaTh CKPBIThIE UyBCTBA.

WccnenoBanne MumMudeckux aechopMarnii Kak OJHOTO U3 CPEICTB HeBep-
OaTbHOM KOMMYHHMKAITMY Ype3BbIYaifHO BasKHO TSI 9 dOEKTUBHOTO TIOBEACHUS
yesoBeka. HecMOTpsT Ha TO, YTO BTO OJHO M3 MHTEHCUBHO pa3BMBaeMbIX Ha-
MpaBJIeHUI B ICUXO(MU3MOJIOTUH, B 3TOI cepe ropasno MeHblle paboT, KOTO-
pbIe TIPOBOAATCS B 00JIACTH MCCIEI0BAHUI MEXaHU3MOB CIIyXa U peUH.

PaccMoTpuM rccienoBaHMS CPEACTB HeBepOaTbHOM KOMMYHUKALIMH, K KOTO-
PbIM, B MEPBYIO OYepeab, OTHOCUTCS MUMUKA. JIIs1 TOHMMaHUS IeATeIbHOCTH
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JIMIIEBBIX MBIIIILL TP (DOPMUPOBAHUM MUMUKU MbI TIPUMEHUIN WHXEHEPHBIN
TEPMUH «CUHTE3 U300paxkeHuit». [Tog cuHTe30M 300pakeHU i MTOHUMAETCS Ha-
MPSDKEHUE OTIPEICJICHHBIX MBI M 00beIUHEHUE JaHHBIX HAIPSDKEHUM B 11e-
JIOCTHOE M300paXkeHWe B TeIITaIbT, BOCIIPUHUMAEMBbI ONTUYECKOU CHUCTEMOM
cTopoHHero HabmoaaTess. [IocKoIbKyY aKlIEHT B HALIMX UCCIIEAOBAHUSIX CEIaH
Ha JIMIIEe KaK BaXKHei1eM (BMeCTe ¢ 10301 1 IMMOXOIKOI1) CPeACTBEe HeBepOaIbHOMI
KOMMYHMKAIIMU, TOAPOOHO OyAeT pacCMOTPEH M KOHEUHbI MPOIYKT Harpsi-
JKEeHUST MbIIIL — (OpMUPOBAHUE CIIELM(PUUECKOTO MUMUYECKOTO MaTTepHa —
B M300pakeHnH, (OPMUPYEMOM B TJ1a3ax cobecemHrKa Win (hOTOKAMEPHI.

Mumuka nuia QopMupyercs, TOMUMO PACCMOTPEHHbBIX Jajiee JIMILEBbIX
MBIIIIII, €IIe MBILIIAMM KEBAaTeJIbHBIMU U TJIa30ABUTATeIbHBIMU. [1epBbie MOTYT
JIBUTaTh TTOI0OPOIKOM, UTO 3HAUUTETbHO MEHSIET BhIpaKeHWE JIN1IA, a «CUUThI-
BaHUE» MUMMKM cobeceHUKa Oe3 ydeTa NBMXKEHMI TJ1a3 COBEPIIIEHHO HEBO3-
MOXHO. TpaauIMOHHOE MPUBETCTBUE U MOXKATUE PYKU HEBO3MOXKHO 0€3 B3IJIsiaa
rjaza B I1a3a. B maHHOI r1aBe yKazaHbl HAMMEHOBAHUS U IESITEJIbHOCTD JIULIE-
BBIX MBI, JIMIIEBbIC MBIIILIBI TTOCTPOCHBI, KaK 1 BCE MBIIIIIBI HAIIETO TeJia, 110
MPUHUMITY OMIMOHEHTHOCTHU. [IBUTaTeIbHbIE MBILILIBI KOHEYHOCTEH, «aHATOHU-
CTbl», OOECIIEeUMBAIOT CrU0aHKe U pa3rudaHue. AHATOTMYHO U JIMLIEBbIE MbILLLIbI:
OJIHU CXKMMAIOT IJIa3HYIO0 1IeJIb WK POT — BTOPbIE UX OTKPBIBAIOT, OIHU OIyCKa-
10T YTOJIKU Iy0 — Apyrue ux nogHuMaroT. OnmnoHeHTHOCTb — IJIABHBIM TPUHLIUIT
UX pabOThI, 0€3 3aKPBITHS IJ1a3 MBI HE MOIJIM ObI COXPAHATH BJIa’KHOI POrOBUILY,
a 0e3 OTKPBITHSI MbI Obl HE BUJIETTN OKPYKAIOLIUI MUP.

PaccMoTpuM 0CHOBHBIE MUMWYECKHE MBIIIIBI (puc. 9.1).

Puc. 9.1. OcHoBHble MUMUYeckMe MblwLbl. OnucaHue cMm. B Tekcte [CuHenbHukos, 1963]
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1. JlobHas (ppoHTaNbHAST) MBIIIIIA, JIOOHBIN TI0sIC, frontalis muscle (frontal
belly). MHHepBupyeTcsi (ppoHTasbHASI MbIIIA JULEBbIM HepBoM. [lomyda-
eT KpOBb U3 CynpaopOUTaIbHOI U cynparpoxyieapHoii aprepuii. [1lo anaromu-
yeckoil kimaccudukanuu (ppoHTabHAsI MBIIIIIA SIBJISIETCS] YaCThlO KOMILIEKCa
MBILIIL CBOJIA yeperna. B aToT KoMIuieKe BKIIIOYAIOT caMy (hpOHTATbHYIO MbIIII-
11y, CYXOXXWJIbHBIN IJIEM W 3aThLIOYHYIO MbIlIiy. DpoHTaNbHASI MBIIILA UME-
€T YEeTBhIPEXyToJbHYyI0 (hOpMY, OHA IIMPOKasi, HO TOHKAasl U MJOTHO MpuUjeraer
K IMOBEPXHOCTHOM (haciiuu. MeauaabHble Kpasi IpaBoOil U JI€BOM JOOHBIX MBIIIIL]
cXonsTCsl 6JIM3KO Ha HEKOTOPOM PAcCTOSTHMU BBIIIE KOPHST HOCA, XOTSI MEX-
Iy HIMHM CYIIECTBYEeT MHTEPBaJI, 3aHUMaeMbIil CYyXOXWIbHBIM IIUIEeMOM (galea
aponeurotica). BetrmunHa 3TOro MHTEpBasia MEHsIETCS OT YeIloBeKa K YeJloBe-
Ky. ®poHTaIbHAS MBIIIIIA POXOIUT OT BEPXHETo OT/esa J10a, TPUOIU3UTETb-
HO Ha TOJIMTYTH MEXXIYy KOPOHAPHBIM IIBOM (KOTOPBIi MepeceKkaeT Bepx uepera)
1 BEPXHUM KpaeM OpOUTHI, TIPUKPETIsIeTCs K Koxke OpoBeii. Tak Kak oHa IMoj-
HuUMaeT OpoBU BBepX, sIBysieTcsl aHTaroHucToM m. Orbicularis oculi. DTo nBK-
>KEHME TTOMOTaeT MPU MOUCKE CIMIITKOM JTaJIeKUX WM TYCKJIbIX, MAJIOKOHTPACT-
HbIX OOBEKTOB, CAYXWT [JIsl YBEJIMUEHUSI CBETOBOTO MOTOKA MPU HEAOCTATOU-
HocTu cBeTa. DpoHTaIbHAS MBIIIITA TOAHUMAET OPOBU KBEPXY, Aejasi UX Jyro-
oOpa3HbIMU. Y Jiofeil (hpOHTaIbHASI MBIIIIIA 00pa3yeT YAUBIEHHOE BbIpaxe-
Hus auua. HanpsikeHue (ppoHTaIbHOM MBIIIIIBI 00pa3yeT Ha IOy TOPU30HTaIb-
HbIe CKJTaKU — MOPIIVHBI.

2. Mbrmima ropaenoB (musculus procerus). 9Ta MbIIIIIa B BUIE IIPOIOJITOBaTO-
TUTOCKMX ITyYKOB HAYMHAETCS Ha CITMHKE HOCA OT HOCOBOM KOCTH 1 OT allOHeB-
pO3a HOCOBOM MBIIIIBI U TIPUKPEIISIETCST K KOXe HaArepeHOoChsT (B 00JacTh
riabeia), coenuHseTcs ¢ JIOOHOM MbImei. Omyckas KoxXy TaHHOW 00J1acTu
KHU3Y, BbI3bIBAET 0Opa3oBaHMe MOMEePEeYHbIX MOPIIMH HaJl IEPEHOCULIEH, TIep-
MEeHAUKYISIPHBIX MOPILIMHAM, 00pa3yeMbIM (DPOHTAJIbLHOM MBILIILICH.

3. Meia, cMopimBatoinasi 6poBb (musculus corrugator supercilii). Ot-
HOCUTCSI K TPYIIIe MBbIIIL, OKPYXAaIOIUX TJa3Hylo Ieib. MHHepBupyetcs
BHCOYHOI M CKYJOBOI BETBSIMU JIMIIeBOro HepBa. HaumHaeTcs oT JIOOHOM
KOCTH, pacrojIOXXeHHON HaJ CJIe3HOM KOCThI0, HATIPABJISIETCS BBEPX MO XOIY
HaaOpPOBHOM AYru U IPUKpPEIUIsIeTCs K Koxe OpoBeid. 3AeCh MyYKU MBIIIIIBI
MeperuieTaloTCs ¢ MBIIIEYHBIMUA TTyYKaMu (DPOHTAIbHOM, JTOOHOW MBIIIIIBI.
BakHo, 4TO 3TO OZHA U3 TPEX MBIIIIL BeK, IBUTAIOIINX OPOBU BHU3 U BHYTPh
(pe3yaIBTaTOM UYeTO SIBJISIETCS «HaXMyPEeHHOCTh» ). DTa MBIIIIIA cOImKaeT 0po-
BU U BBI3BIBACT 00pa30BaHUe BEPTUKATbHBIX MOPIIMH B MEXOPOBHOM ITPO-
MEXyTKe Hal nepeHoculieit. Yacto, KpoMme BEPTUKAIbHBIX CKJIAI0K, Hal Te-
peHoculieit 00pa3yloTcsi KOPOTKUE MOTepeYHble MOPIIIMHBI B CPeIHEN TPETH
Jiba, 0OYCJIOBJICHHBIC OJTHOBPEMEHHBIM IEHCTBMEM JIOOHOM MbILIIBI. Takoe
rnoJiokeHue OpoBeii ObIBAaeT MPU CTpaJaHUM, OO U XapaKTePHO IS TIXKE-
JIBIX TYIIEBHBIX MTEPEXKUBAHUI.
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4. CyXOXWIbHBI 1IJIEM, COCTUHSIONINIA JIOOHYIO M 3aTbUIOYHYIO MBILIIIBI
(musculi occipitofrontalis).

5. KpyroBast mbinia opoutsl 11aza (musculus orbicularis oculi). Kpyrosast
MbIII1a OPOUTHI pacrioiaraeTcsl Moj KOXei, MpUKpbIBalolleli epeHue OTAebl
[JIa3HULbI. B KpyroBoit Mblliilie pa3anyaioT TpU YacTu: IJIa3HUYHYIO, BEKOBYIO
U ciie3Hylo. Bce Tpu yacTu MBIILIBI OepyT Hayaao B 00J1aCTU MeAMaJIbHOIO YIJia
m1a3a. [masHuuHas yacth (pars orbitalis) HaunHaeTcs ot lig. Palpebrale mediale,
JIOOHOTO OTPOCTKA BepPXHEI YeTI0CTH, HOCOBOI YacTU JIOOHOI KOCTU U CIIedy-
€T BIOJIb BEPXHETO M HIDKHETO KpaeB IJIa3HUIIbI, 00pa3ysl MbIIIEYHOE KOJIBIIO.
Bryrpennmne myuyku Mbimibl B obactu lig. Palpebrale laterale o6pa3yior nate-
paJIbHEBIN 1TOB BeK (raphe palpebralis lateralis). BekoBast gacTsb (pars palpebralis)
SIBJISIETCSl TIPOIOJKEHUEM TJIA3HUYHOM YacTU M pacriojiaraeTcss Hermocpei-
CTBEHHO MOJ KOXeil BeK. B Heil B CBOIO oyepenb BBIAEISIOTCS JABE YacTU —
BepXHsIsI U HUXKHsIS (paries palpebrales superior et inferior). OHu HauMHAOTCS
COOTBETCTBEHHO OT BEPXHETo U HUXXHETo Kpaes, lig. Palpebrale mediale, u Ha-
MpaBJISIIOTCS K JIaTepajbHOMY YTy IJ1a3a, riae nmpukperuisitores K lig. Palpebrale
laterale. Cne3Has yacthb (pars lacrimalis) HAaUMHAETCS OT 3aJHETO IPeOHS Clie3-
HOI KOCTU U AEIUTCSl Ha JIBe YacCTH, KOTOPbIe OXBAThIBAIOT CIEPEIU U C3aau
CJIe3HBII MEIIOK U TEPSIIOTCSI CPeIr MBIIIEYHbIX TTYYKOB BeKoBoii yacTu. CHa-
PYXM cJe3Hasi yacThb MBIIIIIBI He BUIHA. BekoBast yacTh cMbIKaeT Beku. [1a3-
HUYHAs 4acTh MPU CWJILHOM COKpAILEHWU IMPOU3BOIUT 3aKMypUBaHKe Tja3a.
Crie3Hast YacTh pacIIMpsIeT CIAC3HBIN MEIIOK U BIMSIET Ha OTBEIEHHUE CIIE3HOM
KUIKOCTH Yepe3 ClIe3HbIe KaHaIbIIbI. KpyroBble MBITIITEI OPOUTHI I1a3a 3aKPhI-
BalOT m1a3a (eMIMHCTBEHHBIN Crtocob caenarh 9T0). JleBarop palpebra superioris
SIBJISIETCSI TIPSIMBIM @aHTAaTOHUCTOM 3TOM MBIIIIBI; OH MOJHUMAET BEPXHEe BEKO
M OTKpbIBaeT rj1a3a. [larosorus auiieBoro HepBa, HabIOgaeMas py napajiuye
Besna, mpuBOAUT K HEBO3MOXXHOCTH MUTATh WIM 3aKPbIBaTh UTICUIATEPAIbHOE
BEKO, UTO YBEJIMUMBAET PUCK BOCMAJIEHUSI POTOBULIbI U MOSIBIEHUS 3B. Beko-
Basl YacTb MBIIIIIbI EHCTBYET HEMPOM3BOJIbHO, 3aKPbIBasi BEKW BO CHE WU TTPU
MUTaHWUM; OPOUTAJIbHAST YACTh KPYTOBOI MBIIIIILI OPOUTHI IJ1a3a TOABEPraeTcst
CO3HaTeIbHOMY KOHTpOJI10. Korna Bes MbllIa MPUBOIMTCS B IEHCTBUE, KOXa
TSHETCS K MeIUaTbHOMY YIJTy OPOUTHI, @ BEKH TJIOTHO 3aKPBITHI, Kak Mpu (poTo-
hobuu. Koxa codupaercs B CKIaaAKU, 3TU CKJIAAKU CTAHOBSITCS MOCTOSTHHBIMU
MOPIIMHAMU B CTapueCKOM BO3pacTe M 00pa3yloT TaK Ha3bIBacMble BOPOHBU
Horn. OpOuTanbHas M MaiblleOpajbHas YacTM MOTYT paboTaTh HE3aBHCHMO
JIPYT OT Jpyra.

6. Mpia, nogHuMalomas BepxHee Beko (levator palpebrae superioris mus-
cle), — aTo MbIIIIa OPOUTHI, KOTOpasi TOIHUMAaET BepxHee Beko. Kak u B ciy-
yae ¢ OOJBIIMHCTBOM MBIIIL OPOUTHI, MOJIyYaeT COMATUYECKMI MOTOPHBII
BXOJI OT OKYJIOMOTOpHOTO HepBa. [Ipuieraiomias riaakas MycKyJaTypa OTAe b-
HO MHHEPBUPYETCS] CUMIIATUYECKUMU BOJIOKHaMU. HapylieHusi uHHepBaluu
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MPUBOAAT K MTO3Y. YNpaBieHUEe UIAET YePEITHO-MO3TOBEIMU HEpBAMU U CHM-
MaTU4YeCKOM MHHepBalueil. POoroBUYHBIN pediieKe 1 3aKpbIBaHUE BEK MOXKXHO
MPOBEPSThH Y JIIOJIEH U B 0€CCO3HATEIbHOM COCTOSIHUU.

7. Mpliita, mogHuMaromias yroi pra (musculus levator anguli oris), pacro-
JlaraeTcs MoJ MbILILIEH, TOAHUMAIOLIEH BepXHIOIO T'y0y, U OOJIbIION CKYJIOBOM
Mmbliei. bepet Hauano ot fossa canina HYXe MOATTA3HUYHOTO OTBEPCTUSI U
MPUKpeTuIgeTcs K yriy pra. TSHET yroa pra BBEpX.

8. Mpiia, omnyckarolias yroi pra (musculus depressor anguli oris). Hauu-
HaeTcs 3Ta MBIIIIA IMAPOKUM OCHOBAHUEM OT TIepEIHEH MOBEPXHOCTU HUXKHEN
YeJIOCTH, HIKE TTOI00POI0YHOro OTBepCcTHsl. HampaBisieTcst BBepX, CyKUBa-
eTCsI, TOCTUTAET yIJia PTa, Ilie YacTh ee¢ MyIKOB BILIETAeTCS B KOXY B YIJIy pTa,
B TOJIIIY BepXHEM TYObl M B MBIIIIILY, TOMHUMAIOIIYIO Yroyi prta. MpIIIa TSIHET
BHU3 YTOJl pTa M JejiaeT HOCOTYOHYIO CKJIAAKy TpsIMOJIMHEHOM. OryckaHue
YIJIOB pTa MpUIAET JIUIY BhIpaskeHUE TiedaIu.

9. Mpimiia, onyckatoiiasi HuxHtor ryoy (musculus depressor labii inferi-
oris), HECKOJIbKO TPUKPBITA MBIIILEN, OoMycKaromieil yroa pra. Haunnaercs
OT TepenHeil MOBEPXHOCTU HUKHEH YeTI0CTH, Haja HavyajloM Mpeablayuieit
MBIIILBI, KMEPeau OT MOAO0OPONOYHOTIO OTBEPCTHSI, HAMpaBIsIeTCsl BBEPX U
BILIETAETCS B KOXY HUXKHEI T'yObl U Ioaoopoaka. MeauaibHble MyYKH 3TOK
MBIILILIBI Y HUXKHEN TYObl TIEPETIeTaI0TCS ¢ TAKUMU K€ TTyYKaMu OTHOUMEH-
HOM MBIIIIBI TPOTUBOIOJIOXHON CTOPOHBI. OTTATMBaeT HUXKHIOI TyOy BHU3
M HECKOJIBKO JlaTepajbHO, YTO B YACTHOCTU HAOJIOHAeTCsS MPU BBIPAKEHUU
OTBpaIICHUS.

10. leunast mpima (musculus buccinator) HAaUMHAETCSI OT HUXKHEH TpeTH
MepenHero Kpasi BETBU HWKHEH 4elloCTH, B 00JIACTU abBeOJ OOJBIINX KO-
peHHBIX 3y00B. HampaBsisieTcst Briepen. BolokHa 1e4HO# MBIl BIUIETAIOT-
Csl B KPYTOBYIO MBIIIILY pTa, a TAKXKe B CAM3UCTYIO 000JI0YKY U KOXY YIJa pTa,
BepXHEW U HWXKHel ryd. OTTATMBAET yribl PTa B CTOPOHBI, MPVXUMAET IEKU
K 3y0aM, CXKMMaeT IIeKH, TPeJOXpaHsIeT CAUZUCTYI0 000JI0YKY POTOBOI MOJIO-
CTHU OT MPUKYCHIBAHUS MPU XKeBaHUU. VIHHEepBall1s OCYILIECTBISIETCS TULIEBBIM
HepBoM, buccal branch. Cambie BepxHue U caMble HUXKHUE BOJIOKHA OyKKaTopa
TPOXOISIT Yepe3 IyObl U3 CTOPOHBI B CTOPOHY.

11. KpyroBas mbliina pta, orbicularis oris muscle, kissing muscle (musculus
orbicularis oris). Y yemoBeka Mbllia orbicularis oris IpeacTaBiseT coO00i KOM-
TJIEKC MBI B Ty6aX, OKpyXalomux poT. MTHHepBalus OCyIeCTBISIETCS JIUIIE-
BBIM HEPBOM. DTa MBIIIIA 3aKPBIBAET POT U CKUMAaET I'yObl, Korma cOUHKTEp
cxxumaetcst. Orbicularis oris — 3To He NMPOCTOil CHUHKTEPHBIN MYCKYJI, Kak
orbicularis oculi; OH COCTOUT U3 MHOTOYMCJICHHBIX CJIOEB MBIIIIEYHBIX BOJIOKOH,
OKpPYXalIIMX OTBEPCTHE pTa, HO MMEIOLIMX pas3inyHoe HarpabieHue. Co-
CTOUT YACTUYHO U3 BOJIOKOH, MOJYYEHHbIX U3 APYTUX JULEBBIX MBIIIIL, KOTO-
pbl€ BCTABJSIIOTCS B TyObl, U YaCTUYHO U3 BOJOKOH, COOTBETCTBYIOLIMX IyOaM.
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CohuHKTEpP COCTOUT U3 YEThIPEX HE3aBUCHMMBbIX YaCTEil, KOTOPbIE YePeayIOTCsI
U TOJIBKO TIPUIAIOT BUJ OKpyriiocTu. [1pu cokpaieHun nepudepudeckoii ya-
CTU KPYTOBO#1 MBIIILIBI pTa I'yObI CTSATUBAIOTCS M BbIABUTAIOTCS BIiepea (ITpu mo-
1ieJiye), Koraa Xe COKpallaeTcsl YacTh, Jiexkallasl moJ KpacHOM KaiimMoii ry0, To
ryObl, TUIOTHO COJIMKAsICh MEXIy CO0Oi, 3aBOpAYNBAIOTCS BHYTPb, BCJIEACTBUE
yero KpacHas Kaiima ckpbiBaeTcs. Kpyrosast MbllIIa pTa, pacrnosnarasicb BOKpYT
pTa, BBHINOJHSET (YyHKIIMIO XXoMa (CPMHKTEpa), TO €CTh MBI, 3aKPbIBaIO-
et oTBepcTHe pTa. B 3TOM OTHOIIIEHWM OHA SIBJSIETCSI AaHTAaTOHUCTOM pajiu-
aJTbHBIM MBIIIIIIAM PTa, TO €CTh MBIIIIIIAM, PACXOISIIMMCS OT HETO 10 paguycam
1 OTKPBIBAIOIIUMHU POT. [TOCTOSTHHBIE TIOTIETYW TMTOPOKAAIOT JIETKYIO0 MOPIIMH-
KY BOKPYT TTPOEKIIUM 3TOM MBIIIIIBI, HAa KOXKe JakKe MOJIOJIBIX JIIO/Iei 00pasyeT-
csl CKJIaJlKa TollesiyeB. DTa MbIIIIa 3aKPbIBaeT POT U CKUMAET TyObI MpU TICH-
XUYECKOM HATPSIKEHUU, €CIU YeJIOBEK COCPEIOTOUYEeH Ha BBHITIOJIHEHUU 1IENN;
KOrJa CXXMMaeTcsl, 00pa3yroTcsl CKIIaKi BOKPYT pTa, HO Jajiblie K nepudepun
10 CPaBHEHMIO CO cKJIankoil mouenyeB. C ronaMu 3Ta ckjaaaka mpeBpaliaeTcst
B TaK Ha3bIBaeMbIC BOJICBbIC MOPIIUHBI.

12. Manasg ckysioBast Mbllia (musculus zygomaticus minor) HauMHaeTcs OT
nepenHeli MOBEpXHOCTU CKYJIOBOM KOCTU. MenualbHble ITyYKU 3TOM MBIIILIbI
MeperuIeTaloTCsl ¢ MBIIIEYHBIMM MTyYKaMM KPYrOBOM MBIIIIbI TJ1a3a. Mbliia
BILUIETAETCS B KOXY HOCOTYOHO! CKJIaIKM, KOTOPYIO YIITyOJIsIeT TIpU CoKpalie-
Huu. opmMupyeT MOPIIMHY HOCOTYOHOM CKITaIKU.

13. bonpiias ckynoBas MbIIa (musculus zygomaticus major) HaYMHASTCs
OT Hapy>KHOU MOBEPXHOCTH CKYJIOBOM KOCTU. YacTh MBIIIEYHBIX ITyIKOB SIBJISI-
I0TCSI TTPOIOKEHEM KPYTOBOI MBIIIIIBI T1a3a. Hampasisisick BHU3 U MeIMaIb-
HO, CKYJIOBasl MbIIIILIA BILIETAETCS] B KPYTOBYIO MBIIIIILY PTa M KOXY yria pra. Ot-
TSTUBAET yroJl pTa KBEpXY U JlaTepaJibHO, MPUYeM HOCOTYOHast CKJaliKa CUJIbHO
yryoasercs. [Tpu TakoMm IelCTBUY MBILILIBI JTUIIO CTAHOBUTCSI CMEIOIIMMCSI.
TsHeT BepXHIOI0 I'yOy BBEPX U JIaTepabHO, YIIYOJIs151 HOCOTYOHYIO CKJIANKY, KO-
TOpasi MPeBPAIlAeTCs C FOAaMU B MOPIIMHY.

14. Mbima cmexa (musculus risorius) HEMOCTOSIHHAsSI, YACTUYHO SIBJISICT-
¢S TIPOJOIKEHUEM MyYKOB MOAKOXHOM MBIIIIIBI 1Ie; YacTh MYYKOB MBIIIIIBI
OepeT Hauvajo OT KeBaTeJbHOM (hacuuy U KOXU 00JacT HOCOTYOHOI CKJIamd-
k1. HampaBnsisick B MeauaibHYIO CTOPOHY, €€ MBIIIEYHbIe TTyYKH BIUIETAIOT-
¢S B KOXY yIJla pTa, a YaCTh — B TOJIILY BepXHel IyObl M MBIIIIILY, TTOTHUMAI0-
1yto yroi pra. PactsaruBaer pot npu cMmexe. Y HEKOTOPBIX JItO/Iei BCIEACTBUE
MPUKPETUIEHUST MBIIIIBI K KOXE IIeKH TIPU €€ COKPaIlleHUN 00pa3yeTcst sMOu-
Ka cOOKy OT yIJia pra.

15. Mbiliia, mogHUMaloIasi BEpXHIOK Ty0y U KpbL1o Hoca (musculus levator
labii superioris alaequae nasi), pacrojiaraeTcsi psiioM ¢ MBIIILENH, MTOTHUMA0-
et BepxHioto rydy. HaunHaercsi OT oCHOBaHUSI JOOHOTO OTPOCTKA BEpXHEil
4eqloCcTU. 3aKaHuMBaeTcsl B 001acTu Kpblia Hoca. [1pu cokpallieHun MoaHMu-
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MaeT BepXHIOIo Ty0y, yriyosisiss HOCOTyOHYIO CKIanky. TSHET KpbLIO HOca KBEp-
Xy, pacIupsist HO3APHU.

16. TTonbopomouHast MbIia (musculus mentalis) HAUMHAETCS PSIIOM C MBI~
1Iei1, OIycKarolleil HUXKHIOW Ty0y OT albBEOJISIPHOTO Oyropka pesila HUXHeEH
YeJII0CTU, HATIPaBJISIeTCsl BHU3 W BILIETAeTCSl B KOXY roadoponaka. [TogHumaer
KBEpXy KOy 1oid0po/ika (B pe3yJibTaTe Ha Heit 00pasyroTcst SMOYKM) U MPUTIOL -
HUMAaET HUXXHIOK Iy0Oy, MPUIABIUBAs €€ K BEpXHEN.

17. HocoryoHas Mmpliina (nasolabialis) coeanHsieT BepXHIOIO TyOy C 3aaHeit
4acTblo Meperopoaku Hoca. [logHuMaeT BepXHIOIO I'yoy.

18. Yuactok (philtrum), BunMmblIii Ha BepXHeii Ty0e 1o eperopoaKoii Hoca.
Ero ¢opma u pazmep onpenessitor TUI JIMIA; TECHO CBSI3aH ¢ MUMUKOIA.

19. MpblII1LIBI, BBIABUTAIOIINE HYXKHIOK YETIOCTh U YUYaCTBYIOIIME B aKTE peUu
(Tak>xe paboTalT MPU KEBAHUH ), 3TO JIaTepaibHbIE KPbITOBUIHBIE MBILIILIBI (M.
Pterygoideus lateralis). Ix 1Be, mpu 1BYCTOPOHHEM COKpAIllEeHUX OHY BbIJIBUTA-
IOT HU3KHIOIO YeJTIOCTh BIIEPEe, a MPU COKPAIIEHUU OJHOM M3 HUX MPOUCXOIUT
CMellleHWe HUXKHEI 4YeloCTU B CTOPOHY, MPOTHMBOTOJNOXHYIO COKPAIIEHUIO.
AHTaroHM3M M CUHEPIM3M 3TUX MBbIIIL O0ECIEeYMBAIOT TUIABHbIE JABUKEHMS
HUXKHei yentocTu. [1pu roBopeHnu (YCTHOM peun) CBsI3aHbl C MUMUKO.

MumMundeckre MBILIIBI, MPUYACTHBIE K 3BYyKOOOpPa30BaHUIO (YIaCTBYIOIIME
B pEUEBOU apTUKYJISILIMM), pacliojiaraloTcst BOKpPYr pTa. PaccMoTpuM ux Ha3zHa-
yeHue. Kpyrosas mbiiiua pra (m. Orbicularis oris) Cy)XMBaeT poTOBYyIO LIeJIb U
BBITATUBAET I'yObl Briepen. Mblliia, MoJHUMalolasi BepxHioo rydy (m. Levator
labii superioris), He TOJIbKO MOJHUMAET BEPXHIOIO YOy, HO 1 MOATSITUBAET KPbI-
Jio Hoca. OHa HauMHAeTCs1 TpeMsl MyYyKaMu: OT JIOOHOTO OTPOCTKA, OT HUXKHE-
IIA3HUYHOTO Kpasi BEpXHEH YeJIOCTH M OT TepeHell TTOBEPXHOCTH CKYJIOBO
KocTu. Mpilliiiia, oryckaroiiast HuxHioto ryoy (m. Depressor labii interioris), Ts-
HeT HIXHIo Ty0y KHM3Y. [lleunas Mbimiia (m. Buccinators) oTTsiruBaeT yroj
pTa B CTOPOHY, a TIpU IBYCTOPOHHEM COKPAIIEHUHN PACTITUBAET POTOBYIO 1€
U TIPMKUMAeT BHYTPEHHIOIO MOBEPXHOCTh IIEK K rydam. bosbiiasi ckynoBas
MbIa (m. Zygomaticus major) TSHET yrojl pTa BBepX M KHapyxu. Mpla,
nogHuMalolas yroa pra (m. Levator anguli oris) TaHeT yron pra BBepX U Ha-
pyXy. Mpia, onyckatoias yroa pra (m. Depressor anguli oris), TSHeT yrosa
pTa BHU3 U HapyxXy. Mpiiia cMexa (m. Risorius) TSHET yros pTa JaTepaibHo.
TMonGoponouHas meiiiia (m. Mentalis) TSHeT KOy MOa00pOAKa BBEPX U BbI-
TATUBAET HUXKHIOW TyOy. PesnioBasi mbliina BepxHeit ryosl (m. Incisivus labii
superioris) BIjieTaeTcs B KOXY yIjla pTa M €ro KpyroByI0 MBIIIIILY, TSHET yroJl pTa
BBEpX M BHYTpb. Pe31ioBast Mblliiia HuxkHei ryos! (m. Incisivus labii inferrioris)
TOXE BIUIETAETCS B KPYTOBYIO MBIIIIILY PTa, KOXY HUXHEN TyObl U TSIHET HUXK-
HIOIO TyOy BHU3. B MUMUKe ydacTBYeT M HUKHUI OT/es Hoca Oyiarogapsi myd-
Ky HEXHBIX MBI, KOTOPbIe KPEISTCsS K KOXe B 00J1aCTU KPbUIbeB HOCA, Te-
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peroponku 1 KoHYMKa Hoca (m. Levator, compressor, depressor alae nasi, m.
Depressor septi obile nasi).

JIMII0 — TOT «<MHCTPYMEHT», Ha KOTOPOM YEJIOBEK «MTPaeT MY3bIKY» CTPACTH,
OHa TIPOSIBIIIETCS. B HATIPSIKEHUSIX MBILILL «UCITOJTHUTEIST». 3a4acTyi0 OHU He-
0CO3HABaeMbl CAMUM «UCIIOJIHUTEJIEM», OMBITHBIN UCCIEI0BATEIb C TTIOMOIIIbLIO
COBPEMEHHBIX TEXHOJIOTMI MOXET UX U3MEPUTh U IaKe paccKa3aTh O CoAepXKa-
HUU «I1beChbl». CITyCTSI TOIbI HATTPSIKEHUST MBI (PUKCUPYIOTCS Ha JIULIEC B BUIE
crneiUIecKoro y3opa MOpPIIWH, CBOEOOpa3HO KapThl MPOXUTON KU3HH,
MPOLIEAIINX Pa3MbIIIUIEHU, COMHEHUT, OOPbObI U TPEBOT.

Mpbl paccMOTpesu JIMIIb OCHOBHbIE M HamOoJiee BaxKHbIE IS TIOHUMAaHUS
CTPYKTYPBI MUMUKH YeJI0BeKa MBIIIIILI. K HUM MOXKHO ObII0 ObI JOOABUTH IIIECTh
[JIA30IBUTaTe/IbHBIX, IBE MbILILBI, YIIPABISIOIIME Pa3MEPOM 3pauka, ABe XKeBa-
TeJIbHBIE, MBIIIILBI HOCA. 3aMETUM, UTO €CTh OKOJIO COPOKA JAEMCTBYIOIIMX MBIIIILL
TOJIBKO Ha OJHOI CTOPOHE JIMLA; ISl JIEBOM M MpaBOi CTOPOHBI JIMLIAa 3TO BO-
CEeMBbJIECST, PUYUEM JIeBasl 1 IIpaBasi CTOPOHbBI He BCeraa paboTaroT CUMMETPUY-
HO, He BCer/a Bce MbIIIIIbI paboTaloT 0AMHAKOBO. TeM He MeHee, TTprUpo/a Jajia
YeJIOBEKY MHCTPYMEHT CUHTE3a CJIOXHBIX M300pakeHuid. Jlaxe eciiyd MbIIILbI
MOTYT MPUHMMAaTh TOJBKO JIBa MOJIOXEHUs (HampsikeHa WM pacciablieHa),
YHCJIO BO3MOXHBIX KOMOMHALIMIA, COCTOSIHUI, (DOPMUPYEMBIX STUMU MbIIIILIA-
MM JIJIS IBYX BeK, IBYX TJIa3HBIX SI0JIOK CO 3paukaMu, Hoca, I'y0, 11eK, j10a 1 1ojI-
0oponKa, CTAHOBUTCSI TOMCTUHE aCTPOHOMUYECKUM.

CpaBHMM BO3MOXHOCTH JIM1IA TIO CUHTE3Y U300pakeHU il ¢ My3bIKaJIbHBIMU
MHCTPYMEHTaMU — C posiieM WK (GOpTeIINaHO, YCTYMAIOIIUMU 10 JUATIa30HY
TOJILKO OpraHy. 3ByKOBOIl Auana3oH (OpPTENbsIHO BHAYAJIE COCTOSUI U3 IISTU
OKTaB (ILIECThAECST OJHA KJIaBUIIIa), 3aTeM ObL PACIIMPEH 10 LIECTH C TOJIO-
BUHOI1 OKTaB (CEMb/IECIT BOCEMb KJIABUIII, 4 HA CETOAHSIIIIHUMI AeHb LIEIbIX BO-
CEMBJIECSIT BOCEMb — IISITHAECST ABE OCIbIX M TPUIALIATh IIECTh YEPHBIX). Mex-
Iy TIEpBO# M MOCJeIHE KIaBUILIAMU — CEMb MOJIHBIX OKTaB. DTO pe3yIbTaT
JJTATEJIbHOTO «IpeBpallieHUsI» MOHOXOpP/Ia, UMEBIIEro ellle y nudaropeiiles
MPEUMYIIECTBEHHO MO3HABAaTEIbHOE 3HAYeHUE MY3bIKaJbHOU KapTUHBI MUpaA
U TIOPOAMBIIIETO YETHIPEXCTPYHHBIC MHCTPYMEHTHI BpeMeH [Itonemest, 3atem
MMOAaJIbl, a MOTOM TPUILIATU- COPOKACTPYHHbBII KJIaBECUH U, HAKOHELI, KJia-
BecuH Kpucrodopu, urpatoimuii ¢hopre u MmbsiHO (TPOMKO U THUX0). Tak U Ha
JIN1IE — MOHO CBhITPaTh JI00YI0 MEJIOIUNI0, OT IIPOCTON Ha OJHOM CTPYHE, 10
MY3BIKAJIbHOM IbeChl Ha posie B ceMb OKTaB. [o0Cc 4yejloBeKa IepeKphiBa-
€T OOBIYHO TPU-YEThIPE OKTaBbl. MOXHO JIM YBUACTh 3Ty UIPY MBIIILL JULA
cropoHHeMy Habmogarteno? MHorna ma, nHoraa HeT. EcTh 11 criocoObl 1 MH-
CTPYMEHTHI, C TTIOMOILbI0 KOTOPBIX MOXKHO «4UTaTh» MBILILBI JULA TIPU HE-
BUIMMBIX OOBIYHBIX TJ1a3aM HaIlpsKeHUSIX JULEeBbIX MbIIIL? [lonpobyeM naTh
OTBET Ha 3TOT BOMPOC.
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9.2. MMKPOTPEMOP MBIIIIL] KAK MAPKEP
HEOCO3HABAEMbBIX DMOLIMOHAABHBIX
PEAKLIMM

Oco0ObIif MHTEpEC TIPeACTaBIsIeT U3MEePEHNE SMOITMOHATLHOTO 3HAYEHUSI CEH-
COPHBIX CUTHAJIOB Pa3HOM MONAJIBHOCTH TI0 IBUTATEIbHOMY OTBETY. DTH MCCIIe-
JoBaHUS UMetoT noJryio uctoputo. Eie B XIX cronetuu B Bene ricuxuarpsei pas-
paboTaiv MpUeMbl OLIEHKH BPaYOM JIPOKaHUS PYK MallMeHTa Py 3aJaBaHUU eMY
BOITPOCOB, UMEIOIIUX KaKOe-JI1M00 OTHOIICHNE K UCCIeIYyeMOi CUTyalluu, clie-
JIOBATEJbHO, BbI3BIBAIOIIIMX MYCTh JaXke CJIadylo, HO SMOLIMOHAJIbHYIO PeaKIno.
DTOT MpUEeM OKa3aiCsl CTOJb HAJAEKHBIM, YTO Aaxe LIMPOKO MCIOJb30BAICS
B MYOJIMYHBIX MPEACTaBACHUSIX. SApKUil MpencTaBUTeIb BEHCKOM 1IKObI, Bosbdh
MeccuHT — 3HAMEHUTBIN WITIO3MOHUCT, B MHTEPBLIO KOPPECTIOHIEHTY XypHasia
«Texnuka — Mmojoaexu» I1. Operikuny B 1961 romy man OTKpOBEHHOE OOBSIC-
HEHUE CBOMM IICUXOJIOTMUECKUM OIbITaM: «DTO HE UTEHUE MBICIICH, a, eCJIU TaK
MOXXHO BBIPa3UThCs, “UTeHue MycKyJoB”. Korma uyeaoBeK HaIpsoKeHHO AyMaeT
0 4eM-JT100, KJIETKU TOJJOBHOTO MO3Ta TepealoT MMITYJIbChI BCEM MBIIIIIAM Op-
ranusMa. VX IBI:KeHUsI, He3aMeTHBIE TTPOCTOMY TJ1a3y, MHOIO JIETKO BOCTIPUHM-
MaroTcst. JlormycTim, 4To, BBITIONHSIS 3afaHue, s B KAKO-TO MOMEHT COBEpIIato
omm6OKy. M TyT e MHIYKTOp COBEplIeHHO OecCO3HaTeJIbHO, TTOMUMO CBOECH
BOJIH, “coo01uT” MHe 00 3ToM. Ero pyka okaxeTt HEYJIOBUMOE COMPOTUBJICHUE,
M HYXKHO 00J1aaTh OOJIbIION YyBCTBUTEIbHOCTBIO, UTOOBI BOCIIPUHSITH 3TO Ha-
npspkeHue. S 4acTo BBITIOTHSIIO MBICJEHHBIE 33aHus 6€3 HEMOCPeACTBEHHOTO
KOHTaKTa C MHAYKTOPOM U JaXe C 3aBS3aHHBIMU IJ1a3aMU. 3/1eCh yKa3aTeJleM MHe
MOXET CY>KUTh 4acToTa JbIXaHWs MHIYKTOpa, OMeHue ero Mmyjbca, TeMOp rojio-
ca, XapakTep MOXOAK! U T. 1. To, YTo MOM TJ1a3a 3aBsI3aHbl, OOJIbIIIEe BCETO Jeii-
CTBYeT Ha aynuTopuio. MHe ke padoTaTh C 3aBsI3aHHBIMU IJ1a3aMU Jaxke yao0OHee:
$1 JTy4llle COCPEeIOTOUNBalOCh. TakoBa B MIPUHIIMIIE MOSI METOAMKA “UTEHMS MBIC-
neit”» [OpemikuH, 1961]. MeCCHHT OXOTHO JEIUJICS CBOUMU 3HAHUSIMU C HAMH,
cTyneHTaMu JIbBOBCKOTO MEIUIIMHCKOTO MHCTUTYTA B 60-€ TOMIBI ITPOIILTIOTO BeKa
(HEeKOoTOpbIE M3 HALLIMX MPEToiaBaTesieil ObUIH IPY3bsIMU €0 MOJIOJOCTH), HO €TO
METO/IbI TPeOOBAIM MHOTHX JIET HETTPEPBIBHBIX 3aHSTUI HEAOCTYITHBIX 1O KOJIU-
YecTBY CBOOOIHOTO BPEMEHH JIs MOJIOABIX Bpaueii. [1o TpynoemKkocTy ero yme-
HME MOXHO CPaBHUTb C YMEHMEM KUTACKUX Bpaveil cTapoil 1IKOJIbl pa3indarhb
COTHM OTTEHKOB MyJjibca. EnBa 11 HeMmoAroToBIEHHbIN PELIMITUEHT MOXKET COCcpe-
JOTOYUTHCS TaK, YTOOBI TPABUILHO OLIYIIATh APOKAHUS PYK MAIIUEHTOB — «MH-
JYKTOPOB» UM TIOHMMATh HIOAHCHI KojiebaHus myabca. Ho B HacTostiee Bpemsi
JUTSI 9TOTO HCITOJIb3YIOTCS LIMGPOBbIE TEXHOJIOTUH.

Cyl11ecTBYyIOT pa3Hble (hU3UOJIOTUIECKUE METOABI OLIEHKHU SMOIIMOHATBHBIX
1 KOTHUTUBHBIX Pa3IUIUi B BOCTIPUSITUN OIMHAKOBBIX CEMAHTUUECKUX O0BEK-
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TOB C pa3HbIM KOTHUTUBHBIM M 3MOIIMOHAIbHBIM 3HaUeHeM. OHM UMEIOT CBOU
JIOCTOMHCTBA U HenocTaTku. B JlabopaTopuu dusunonoruu 3peHust MHctutyTa
dusuonorun umenu K. I1. [Masnosa PAH (A. K. Xapay3osbsim, C. B. [TpoHu-
HbiM, I1. T1. Bacunbesbim, FO. E. IllenenunbiM) ObLT pazpaboTaH METOI TICH-
xo(huznueckoro aHajM3a SMOLMIA B 3aa4ax MPUHYIUTEIbHOTO BbIOOpA U peru-
CTPALIMU 2JEKTPOMUOTPAMMBI JIULIEBBIX MBIIIILI.

J171s1 u3ydeHMsl BAUSTHUST Pa3HbIX SMOIIMOHATbHO-CUTHAJIbHBIX 3HAUEHUI Ha
peaxiuu, CBI3aHHbIE C CEMAaHTUYECKUM 3HaUeHHeM 00beKTa (TIOAIOPOroBoe 1
HaJIIOPOTroBOe TIPEeIbSIBIICHUE), U O0BEKTUBHOM OIIEHKU SMOLIMOHAIBHBIX pe-
aKIW WCTTBITYeMBIX MCITOJIB30BAJIM METOJ PETUCTPAIlUN 3JIEKTPOMUOTPAMMBbI
(DMT’) HEKOTOPBIX JIMIIEBBIX MBI, OTBETCTBEHHBIX 32 BBIPAKEHUE IMOIIUIA.
[Mpoananu3upoBain AAEKTPUUECKYIO aKTUBHOCTD CJIEIYIOIINX JIMIIEBBIX MBIIIIL]
(puc. 9.2): zygomaticusmajor — pacTsiruBaeT YIJibl pTa, akTUBUPYETCS, KOraa
YyeJI0BeK yJibibaeTcs; corrugatorsupercilii — caBuraeT OpoBU BHYTPb, aKTUBU-
pyercs, Koraa 4yejaoBeK xMyputcs; m. Frontalis — momHumaeT OpoBU HaBepX,
AKTUBUPYETCSI, KOTIa YeJIOBEK YAUBJIEH.

DIEKTPUYECKYI0 aKTUBHOCTh MBI PETUCTPUPOBATIM OMIOJSPHO, pacro-
Jlarasi rmapy 2JeKTpOJOB BAOJb MBIIIILIbI, HAMTPSIKEHUE KOTOPOIl COOTBETCTBYET
onpeneeHHOMY BbipaxeHuio juua [Fridlund, 1986]. PaccTosiHre MexXmy aJ1eK-
TpoAaMM COCTaBJIsLIO 1 ¢M, ToJjioca MPOMyCKaHus YCWINTe el Obulia BhIOpaHa
oT 20 mo 120 i1 ¢ BKIIIOUeHHBIM peKeKTOPHBIM QUiabTpoM 45—55 Ii1 OT ceTeBbIX
HaBomoK. HwokHsisa rpannia nmonockl 20 Iix 6buta BeIOpaHa IS MCKITIOUEHMS
apTedaKkToB, CBSI3aHHBIX C IBUKEHUSIMU TJ1a3 U MOPTAaHUSIMU. DJIEKTPOJIbI pac-
roJjiarajii Ha JIEeBO CTOPOHE JIMLA UCTIBITYEMOTO, 3a3eMJISIIOLIMI JIEKTPOJ 3a-
KPEIUIsiId Ha MOYKe TTpaBoro yxa.

Puc. 9.2. CxemaTM4yHOE PacronoXeHWe 3reKTPOAOB, PEMVCTPUPYIOLLMX aKTUBHOCTb
HEKOTOPbIX NIMUEBLIX MbiLUL,. HaBepxy HasBaHve MbiLLbI, KOTOPbIE OTPaXKAKT
(cneBa HanpaBgo) yauBneHue, ynbiGKy v XMypocTb. HanpsixeHne MblLUL, NO3BONsSET
OLIEHUTb [AaXe HEOCO3HAHHbIE UCTIbITYEMbIM PEAKLMN, KOTOPLIE HE BbIPaXKEHbI
B MUMMKE, AOCTYMHO NOCTOPOHHeMY HabnogaTento
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AHaI3 MUOTpaMMbl OCYIIECTBIISIIA PA3TMYHBIMU CITOCO0aMU, B 3aBUCUMO-
CTU OT YCJIOBUI CTUMYJISILIUM, OMpPEe/IsieMbIX 3a1aueil uccienoBanus. B ciy-
yae, KOrja MCMbITYyeMbIii pacCMaTpUBaeT OIHY WM HECKOJIbKO OJHOTHUITHBIX
KapTUHOK, PACCUUTBIBAJIM CIIEKTP PETUCTPUPYEMON MUOTPAMMBbI U aHAJTU3UPO-
BaJIi €r0 CYMMapHYIO MOIIHOCTb BO BCEM PErMCTPUPYEMOM B 3TOi paboTe 4a-
croTHOM auanasoHe (20—120 Tir) 3a Bce BpeMst 3anmucu. BepxHioo rpaHUUHYIO
YacTOTy ompeaesia yacToTa JUCKPETU3AlIMU CUTHATA NMEIOIUMCS Y Hac TOr-
Ia 1u¢poBbIM dHILIe(aorpadom (3anuch 6ojee yeM AecITUICTHe JaBHOCTH,
Korma sHuedanorpadsl B 1a00paTOPUM MUMEIU YaCTOTYy AMCKPETU3alM BCe-
ro mumb 250—500 Ii1, 3aTeM yacToTa IMCKpETU3aLMK HOBOTO dHIedanorpada
3HAYUTETLHO BBIPOCIA).

Perucrpauust OMI nossossieT 3ahkcupoBaTh U3MEHEHUS B JIUIIE YeJIOBe-
Ka, 1aXe e/ BHEITHE OH BBITJISIIUT CIIOKOWHBIM. DTO CTAHOBUTCSI BO3MOXHBIM
MOTOMY, YTO 3JIEKTpOMUOrpaMMa (DUKCUPYET HE TOJIBKO COKPAILEHUs MBIIIIII,
MPUBOASIIIMX K BHEIITHUM U3MEHEHUSIM BbIpasKEHUSI JIN1A, HO U (DUKCUPYET 13-
MEHEHME TOHYCa JIMLIEBBIX MBI (KaK HaMpsDKeHWe, Tak U pacciabieHue), 4To
BHEIIIHE HE3aMETHO.

[MoaTBepxaeHe ITOMY — CpPaBHUTEJNbHbIE UCCIEIOBAHUSI, KOTIA UCTIBITY-
€MOMY Ha OJIHYy MUHYTY MOCIea0BaTeIbHO MPeAbsIBIsan doTorpadun moaei
C Pa3IMYHBIM BBIPDAKEHUEM JIMIIA: BECEIbIM, TPYCTHBIM, HEUTpasbHBIM. Bo Bpe-
M1 IpocMoTpa dhoTorpaduii y UCIBITYeMOTo (DMKCUPOBAI aKTUBHOCTD MBIIIILT
zigomaticus (yibpI0Ka) 1 corrugator (xMmypocTh) Buneokamepa pukcuponaa u3-
MEHEHUS BbIpaXkeHUs JIMIa UCITBITYEMOTO JUIsl CPaBHEHUSI BO3MOXKHOCTEM 13-
BecTHO# mporpammbl FaceReader u meroga DMI B olieHKe 3MOLIMOHAIBHOTO
COCTOSITHUSI YeJIoBeKa.

Iporpamma FaceReader aBromaTuyecku mpoBoauiIa aHaJIM3 BbIPAKEHUS
JIIIA UCTIBITYEMOTO MpPU HAaOIIOACHUM Pa3HBIX TECTOBBIX M300paKeHU 3MO-
nuii. FaceReader aBromaTuuecku pasaesisieT BbIpakeHMe JiMila Ha IecTh 0a30-
BBIX COCTOSIHMI 3a BpeMsl aHaIM3a: HEHTpalbHOE BbIpaKEHME JIMIA, CYACThE,
IPYCTb, 3]10CTb, YAUBJIEHUE U CTPaX.

B npoBeneHHbIX B Halllelt JaOOpaTOPUM MCCIEA0BAHUSIX MTPU MPOCMOTPE TPEX
TUTIOB KAPTUHOK Y MCIIBITYEMBIX TOMUHUPYET HEUTPaTbHOE BbIpaXKeHUE JIMIIA.
Cyqs 1o 1nIKajgaM OpIMHAT, OTPaKaIOIIMM CTETIEHb BEIPaXKEHHOCTH KaxK 10 IMO-
1IMM, TIPEBBIIIIEHUE HEUTPaTbHOTO BBIPAXKEHUS JIUIA HAI IPYTUMHM SMOLIMSIMU
COCTaBJISIET IECSITKU M COTHU pa3. JIOCTOBEPHOI CBS3M TTOJyJaeMbIX PE3YJILTaTOB,
a UMEHHO U3MEHEHUST MUMUKU UCTTBITYeMBIX B COOTBETCTBUU C MPEIbSIBISIEMbI-
MM Ha TECTOBBIX M300PaKEHMSIX SMOLIMSIMU 110 TaHHBIM TIporpaMMbl FaceReader,
He Ha0JIoaeTcs.

B To e Bpemsi ¢ MOMOIIbI0 MUOTpaduu JIMLEBBIX MBILILL YAaJI0Ch TOUHO
OIpENE/INTh, Ha KAKME TECTOBbIE U300paxkeHust — oTorpaduu ¢ BecebiM, JTM00
C TPYCTHBIM, JTIUOO C HENTPaTbHBIM BbIpaXkKeHUEM JIU1A — CMOTPEJ UCTIBITYEMbIA.

Mumura kax «uncmpymenm» 181

Ha puc. 9.3 npeacrasieH npumep 3anucu DMI y oIHOTO MCIBITYeMOTO
C BBIPAXXEHHOM peaklneil JIMIEBBIX MBI Ha MPeIbsiBICHUE SMOLMOHATBHBIX
crumysioB. CTpesikaMM MoKa3aH MOMEHT MPEIbsIBIICHUSI «TPYCTHOM» U «Bece-
Jioi» hotorpaduu, mociie KOTOpOro B COOTBETCTBYIONIEH MBIIIIIE PAa3BUBAETCS
OTBET B BUJIE YBEJIUYCHUST aMILJIUTY/IbI M YaCTOThI KOJIEOAHUIA.

M. ZYGOMATICUS

M. CORRUGATOR

*ﬁ

M. FRONTALIS |
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Puc. 9.3. Yyactok 3anucu SMI" y 04HOro NCnbITyeMoro ¢ SpKo BblpaXXeHHOM
peakumen NUUEBbIX MbILLL, HA NPeabABAEHNe CTUMYINOB — N300PaXKeHWA nnL,
C BbIP@XXEHHbIMW 3MOLISIMU

M3mepsiim MOIITHOCTD CTIEKTPOB MUOTpamMMm (puc. 9.4).
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Puc. 9.4. CnexTpbl MMOrpamMmMbl MbILLL, Zygomaticus (ynbibka) u corrugator (XMypocTb)
BO BPEMSI MPOCMOTpPa UCMbITYEMbIM HEWTPaIbHbIX, BECEMbIX U IPYCTHBLIX KAPTUHOK

Kak BumHo u3 puc. 9.3 u 9.4, MbIlILIbI, OTBETCTBEHHbIE 3a YJIBIOKY, B He-
CKOJIBKO pa3 YBEJIMYMBAIOT CBOIO 3JIEKTPUIECKYI0 aKTUBHOCTD TIPH TIPOCMOTPE
HUCTIBITYEMbIM BECEJIbIX KApTUHOK OTHOCUTEIbHO COCTOSIHMSI, KOTIa MCIIBITYe-
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MBIl CMOTPUT Ha HEUTpaJIbHble U TPYCTHBIE KapTUHKU. [1og06GHBIM 00pazom
YBEJIMYMBAETCS DJIEKTPUUECKass aKTHUBHOCTh MBIIIIBI, CABUTAIOIIEN OpOBU
BHYTpb (KOTJa 4YeJIOBEK XMYPHTCSI) MPU MPOCMOTPE MUCIBITYEMBIM TPYCTHBIX
KapTUHOK. AKTUBHOCTb TIPY 3TOM YBEJIMUYMBAETCS B 5—6 pa3 MO CpaBHEHUIO
C aKTUBHOCTBIO ITPU MPOCMOTPE UCTIBITYEMbIM HEUTPAIbHBIX U BECEIbIX KapTU-
HOK. DTO ObUIM HEOCO3HABAaEMble PeaKIIM1 Ha OCO3HABAEMbI€ 3PUTEbHbIE CTU-
MyJibl. HampsikeHue THX MBI ObUIO CKPBITBHIM IS BHEIITHETO MPOCMOTPA.
Ho onu Hanpsiranuce. [ToaToMy aHaINU3 21€KTPOMUOTPAMMBbI JTULIEBBIX MBIIIIL]
0Ka3aJiCcsl BHICOKOUYBCTBUTEIBHBIM M OOBEKTUBHBIM METOIOM OLIEHKH AMOIINO-
HaJIbHOTO COCTOSTHMS YeJIOBeKa 10 CPaBHEHUIO ¢ METOAAMHU, OCHOBAaHHBIMU Ha
aHaJIM3e BHEITHUX MTPU3HAKOB. bosee TOro, aHaM3 3JIeKTpOMUOTpaMMBbI TTOKa
SIBJISIETCSl TOPA3/I0 YyBCTBUTEIbHEE TI0 CPABHEHUIO C METOIAMM PETMCTpaluu
BIT romoBHOTO MO3Ta 1 aHaIM3a BaprabeTbHOCTH CEPICUHOTO PUTMA.

Jtst viccitenoBaHUs pa3IMInil 0CO3HABAEMOTO M HEOCO3HABAEMOTO BOCTIPH -
SITUST U300paKeHU I JINILL ¢ SMOIIMOHAIBHBIM BhIpaXkKeHUEeM MPUMEHWIN Habop
YepHO-0€ebIX (hoTOrpaduii My>KCKUX M JKEHCKHX JIWI, BhIPAXKAIOINX pa3Tnd-
Hble amo1u. Dotorpacdur KOMIOHOBAIM B MATPULIbI 2 X 2 YeThIpeX Jull. Ma-
TPULIBI MOTJIM CONIEPKATh KaK XKEHCKUE, TaK M MYXKCKHe JIULIA C OMHOM U TOM Xe
amouueit. Kaxnmas Mmatpuiia u3 yetbipex goTtorpaduii comepkasa JUllb OIUH
TUT 3MOLIMIA: Becelible, TPYCTHBIE WM HEHTpaabHble. DTU MAaTPULIbI-CTUMYJIbI
OBLTM Ha3BaHBI SMOIIMOHAIBHBIMA MaTpullaMu. B KauecTBe MacKMpOBOYHOTO
CHUTHaNa, JJIST CO3MaHMS YCIOBUI HEOCO3HAHHOTO BOCTIPMSITHS, MCITOIh30Ba-
JIM MaTpuIly, COCTOSIIIYIO U3 CIy4alHBIX (PparMeHTOB, B3STBIX U3 HEUTpab-
HBIX MaTpHIL. 3aTeM ITOCJIe CEpUM MACKUPOBOYHBIX M SMOLIMOHATBLHBIX MATPUIL
MPEABbSBISIIA TECTOBbIE MATPUIIbI. B TeCTOBOM M300pakeHMUW WCITBITYeMbIi
JOJIKEeH OBbLT OLIEHUTh TOMUHUPOBAHWE B MaTPHUILIe U300pakeHUs JIUIIA C Bece-
JIOM WY TPYCTHOM aMoleit. Bcero GbIIO cO3MaHO COPOK BapUAHTOB MAaTPHII,
OTHOCSIIIUXCSI K HEUTpaJIbHOMY THUITY, COPOK MaTPHL U300paxkeHUIA 1A Be-
CeJIoro TUIa, COPOK MaTpull IpPyCTHOro Tuma. Ele Obl10 BoceMb BapMaHTOB
MacKHMPOBOYHBIX MaTpull. [IpuMeHsIM pa3HOe TOAMOPOroBOe M HAIMOPOrOBOE
BpeMsI MIPebsIBJICHUS 111 HEOCO3HABAEMbIX M OCO3HABAEMBIX CTUMYJIOB. Me-
HSUTU ITUTEJIbHOCTD TTPEIbSIBJICHUST MATPHUILIBI CO CTUMYJIBHBIMU U300paKeHUsI-
MM Pa3HBIX SMOLIMI ¥ MaTPUIL MAaCKUPOBOYHBIX.

[MpenbsBieHre HaYMHAIU C TOCIEIOBATEILHOCTH ABYX MacKMPOBOUHBIX
MaTpHUII, 3aTeM TIPEIBSIBISUIN OTHY «3MOILIMOHABHYI0O MaTPUILy», 3aTeM OTISITh
JIBe MAaCKMPOBOYHbBIE, ITOTOM aHAJOTMYHbIe KOMOWHALINU, HO YK€ C IpYTUMU
MaTpulaMu. DTUMM KOMOMHAIUSAMU TOCTUTAIaCh MaKCUMallbHasi MaCKUPOB-
Ka TECTOBBIX M300paxkeHUI ¢ TuamMu. DhdHeKT MaCKUPOBKK OBUT YCUTIEH WH-
CTPYKLIMEN CMOTPEeTh Ha TOYKY (PMKCALMM B LIEHTpe 3KpaHa. Heoco3HaHHOE
MpeabsIBIEHUE MEHSIJIO 9MOLIMOHAJIbHOE COCTOSIHUE UCTILITYEMOTO B 3aBUCUMO-
CTH OT SMOLIMOHAJIBHOTO BBIPAXXEHMS JIMLL HA IPEABSBISEMBIX (hoTOrpadusix.
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Best yivtenbHOCTD MOC/IEA0BATENBbHOCTA U3 MACKUPOBOUYHBIX U 3MOIMO-
HaJIbHBIX MaTpHIl TIPM OCO3HAHHOM M HEOCO3HAHHOM TIPEIbsIBICHUU Oblia
onuHakoBa. [Ipy Heoco3HaBaeMOM TMpenbsiBACHUU UIMTEIbHOCTb MAacCKUPO-
BOYHOI MaTpuliibl ObUIa OOJIbILE, YeM ITUTEIbHOCTb MPEIbSIBICHUST TECTOBOI
MaTpullbl. B nccienoBaHusIx ¢ 0Co3HaBaeMbIM MPEIbsIBICHUEM JIUTEIbHOCTD
MAacCKMPOBOYHOI MaTpullbl Oblla KOpoye JIUTEJIbHOCTU MPEIbsIBICHUST Te-
cToBoii MaTpulibl. COOTHOIIIEHUE BPEeMEHU MPENbsIBACHUS] dMOLMOHATBHOMI
1 MAacCKHPOBOUHON MaTpMIIbl ObLIO MOAOOpAaHO TaK, YTOOBI B Cllydyae HEOCO-
3HAHHOTO MPEIbIBICHUSI NUCKITIOYMTh BO3MOXKHOCTb 3aMETUTh BCTaBKy C OMO-
IIMOHAJILHOM MaTpUIieii. A BO BpeMs TTPeIbsIBJICHUST 9MOIIMOHAIBHOM MaTPUIIBI
B CJlydae OCO3HAHHOTO TPEIbSBICHUS BpEeMEHM OBUIO JOCTATOYHO JJIST TOTO,
YTOOBI UCTIBITYEMbIE MOIJIA YBUIETH JIULIA U JIETKO ONPEAETUTh 3HAK IMOLIMU B
nzobpaxeHuu. Ha ato HeoOXxoarMo 00paTUTh BHUMAaHUE, TaK Kak BbIOPaHHBII
JIAAIa3oH Jerko MPOBEPUTh U OH IEMOHCTPUPYET OMACHOCTb HEeXeIaTeabHbIX
BCTaBOK B BEIIATEJIbHOM TEJIEBUICHUU U B UHTepHeTe. JUIMTeTbHOCTh HAIlIMX
BCTaBOK BapbupoBasia oT 40 1o 10 Mc, 4To nepekpbiBaeT BeCh 1Mana3oH Bella-
TEJBHOTO TeJeBUACHUS U OBITOBBIX MOHUTOPOB.

IMocne okoHYaHUs TPEIbSIBICHUST MOCIEI0BATEIbHOCTH MACKUPOBOUYHBIX
1 9MOIIMOHATIBHBIX MATPUIL 9KpaH B T€UEHUE OTHOM CEKYHIbI OCTaBaJICS Yep-
HBIM, 3aTeM TOSIBJISLIACh TECTOBAsi MaTpUIIA C HEUTPaTbHBIMU JIMIIAMU. 3anadeit
HCITBITYEMOTO OBUIO OIIEHUTH TI0 METOLY TPUHYAMTEIHLHOTO BBIOOpA, K KaKO-
My 3MOLMOHATLHOMY TUITY NMPUHAUIEKUT JaHHAsE MaTpUlla — BECeJIOMY WU
IPYCTHOMY — UM HaXaTh COOTBETCTBYIOIIYIO KHOMKY. TaKoif BOIIPOC Mpeaiaraim
HCITBITYEMBIM UTSI TOTO, YTOOBI ONPENETUTh CTETIEHb BIUSHUS TTPEIIIeCTBYIO-
LIMX OMOLMOHAIBHBIX CTUMYJIOB Ha SMOLMOHAILHOE BOCIPUSITUE HEUTpaib-
HbIX Jull. Cpa3sy nocje HaxaTusi UCTIbITYeMbIM Ha KHOTIKY 9KpaH CTaHOBUJICS
YEpHBIM, M Yepe3 HEKOTOpOe BpeMs HauMHaJlach HOBasl MOCIEI0BATEIbHOCTD
Matpull. Bcero 3a BpeMst ucciienoBaHUs HaKaruIMBaIM 10 TSITHAECAT JiBa OTBE-
Ta Ha MpeIbsBICHUE MOCIEN0BATEIbHOCTEN, COEePXKAIIUX MATPUILIBI BECETOTO
THUIA, MO MATHAECAIT ABa OTBETA Ha MOCIEI0BATEIbHOCTA U3 MATPUIL IPYCTHOTO
TUMA W CTOJIBKO K€ Ha MaTpMIIbl HETpaJbHOTO TUMa. B paboTte yyacTBOBaIn
NBEHAILATh UCITBITYEMbIX, MY>KUMH U >KeHITH, B Bo3pacTe 20—30 neT. Kaxnprit
HCTTBITYeMBII YUaCTBOBAJI B IBYX 9KCIIEpUMEHTaX — CHavajla BApUAHT C HEOCO-
3HAHHBIM TIPEAbSIBICHUEM SMOIIMOHAIBHBIX CTUMYJIOB, M ITOC/IE KOPOTKOTO
OTIbIXa — BapHaHT C OCO3HAHHBIM TIpeabsiBieHueM. PeructpupoBanu D3I o
NBa[lIaTU OTBEACHUSIM, PACTIONIOKEHHBIM MO Bceit rojiose mo cucreme 10—20,
OMI ¢ mbim zygomaticus (yabi0ka), corrugator (XMypocTh), M aHaJIMU3MPOBATIU
M3MEHEHMEe pa3Mepa 3pauka.

MuorpamMmy aHaM3UPOBAIU C MOMOIIbIO CEIUATIbHON MPOTPaMMbl, CO3-
JIAHHOI B Hallei 1abopaTopun U 0becreunBalolieit MocTpoeHe HU3KOYaCTOT-
HOI1 orubatolieii o BbicokoyacToTHOMY curHaiy. CosmganHast C. B. [TpoHu-
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HBIM TIpOrpaMMa T03BoJIsIa TTPOBOIUTDH pacueT usmeHeHniit DMI B 3amaHHbIX
BPEMEHHBIX MHTEPBaJaX B 3aBUCMMOCTU OT 3MOLIMOHAJILHOIO 3HaKa CTUMYJia
OTHOCUTEJIbHO CUHXPOCUTHAJIA O HayaJle MPEeAbsBICHUSI U TUIIE CTUMYJIA, MO-
JlaBaeMOTO CO CTUMYJIMPYIOIIETO KOMITbIOTepa Ha KOMITBIOTED PErMCTPUPYIO-
murii. B kaxmom BpeMeHHOM MHTepBaJie, JUIMTEIbHOCTbIO HECKOJIBKO CeKYH/I,
pacCcuMThIBAIM CTaHOAPTHOE OTKJIOHeHHe curHaia DMI B okHe aHaiu3a
1000 mc. Pacuet HaunHaau 3a 500 Mc 10 MpeabsBICHUSI CTUMYJIA, 3aTeM OKHO
aHaaM3a CIBUTajIy Ha OAUH OoTcueT (2 MC) BIIpaBo. DTa Mpolieaypa IIOBTOPSIaCh
JI0 KOHIIa MCCIeIyeMOro BpeMEeHHOTO MHTepBaia. B pesyabraTe Mbl Tosydain
KPUBYIO, OTpaKaloIIyIo U3MEHEHWs BO BpeMEHM CyMMapHoil MomHocTn DM
OTHOCHUTEJIbHO MOMEHTA MPEIbBICHNUS CTUMYJIA. 3aTeM Takue OTBeThl DMI
COPTUPOBAJIM TI0 TUITY CTUMYJIa U YCPEIHSIIU, TTOMOOHO TOMY KaK YCPEIHSIOT
BIT B B3I Ing uckiroueHust apTedakToB U3 JalbHENIIEero yCpeaHeHNs pac-
CUMTBHIBAJIM CTAHIAPTHOE OTKJIOHEHUeE 10 Beeit 3anmucu DMI. 3aTem yctaHaBin-
BaJIK TIOPOT B TPU CUTMBI U SMITMPUYECKUM TTyTeM TOI0Mpaiu MaKCUMalbHOE
YKCJIO TOYEK, TTPEBHIIAIOIINX 3aJaHHbII Mopor. [Ipo0kl, He yI0BIETBOPSIONINE
3a[JaHHBIM YCJIOBUSIM, AaBTOMAaTUYECKU OTOPACHIBATIUCE.

Ha puc. 9.5 nokaszaHsl ycpenHeHHbIe TTO TPUHAALIATH UCTIBITYEMbIM (BO3pacT
KoTophix 20—25 1eT) faHHbIE U3BMEHEHUI 3JIEKTPUIECKON aKTUBHOCTU MBIIIILL
zygomaticus (yi1pi0Ka) B OTBET Ha IpeabsBieHUe (oTorpacduii, comepKaiimx

npeabdaBrieHne CTumyrnos
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Puc. 9.5. OnekTpuyeckue peakumm MblllLbl yribiokM — zygomaticus — B OTBET
Ha 0CO3HaHHOE N HEOCO3HaHHOE BOCMPUSITUE Pa3HbIX NUL, C Pa3HbIMU AMOLIMSIMU.
BraHo, 4TO MbllwLa ynbiGKK akTUBMPOBaHAa TOMNMLKO NPU BOCMPUSITAN Kak OCO3HaHHOM,
Tak 1 HeoCco3HaHHOM choTorpadmi, cogepxalunx Becenble nuua (kpusas 7).

Mpw NpegbaBneHnn doTtorpaduii rpyCTHbIX NuL, (kprBas 2) 1 HeMTpanbHbIX (Kpusast 3)
amnnuTyga oreeTta nagaer. OTnmumsa 3Ha4nMbl (NapHbIA HeNapameTpPUYECKUn t-kpuTepun,
P < 0,05). 3HaummocTb pa3nuuuii cuutany ans kaxageix 500 mc 3anvcy no Bcew anoxe
aHarnuaa, paBHON YeTblpeM cekyHaam
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BeceJible, IPYCTHBIE JIM00 HeliTpaibHbIe uiia. ClieBa MpeacTaBIeHbl pe3yibTa-
ThI U3MEPEHUH B YCIIOBUSX HEOCO3HAHHOTO BOCTIPUATHUST SMOIIMOHATBHBIX CTH-
MYJIOB, CIIpaBa — B YCJIOBUSIX OCO3HaHHOTO Bocnpusitusi. OCh OpIMHAT mepe-
ceKaeT oCch abCIMCC B MOMEHT MpeabsiBIeHUsT cTUMyJia. Peakiiust Ha Becesble
JIMua U300paxeHa JIMHUEH 1, peakiys Ha TPYCTHBIE JIMLa — JUHUEH 2.

Kaxnpiit cronouk (puc. 9.5) o3HayaeTt, YTO pacxoxkaAeHUe KPUBBIX, YCPea-
HEHHBIX TIO TPUHAIATU MCIIBITYEMbIM, CTATUCTMUECKU 3HAYMMO B MHTEpBa-
ne 500 mc. M3 mpencraBieHHON WLIIOCTpAllMM BUAHO, YTO MBIILILA YJIBIOKMU
(zygomaticus) Kak Ipy OCO3HAHHOM, TaK U IIPM HEOCO3HAHHOM IIPEIbsIBIIC-
HUU M300paKeHUH JIUII C SMOLMOHATBLHBIM BBIpDAXKEHWEM YBEIMUMBAET TOHYC
B OTBET Ha TMpeIbsABIcHNE BecebIX (hoTorpaduii 1 yMEeHbIIIaeT TOHYC B OTBET
Ha TIpeabsBiIeHUE TPYyCTHBIX. [Ipr HEOCO3HAHHOM BOCIIPUSITUM M300pasKeHMUsI
5TO pacxoxjaeHue naxe 0oJjiee 3HaYMMO. TeM caMbIM, MO OTKJIMKY Jaxe OTHOM
MBIIIIIBI MOXHO Pa3WYUTh HEOCO3HAHHYIO PeaKIMi0 MO3ra Ha pagOCTHbIE U
rpycTHble uia. Ho TpycTHBIe M HelTpaabHble pa3Iu4uTh Heb3sl. BeposTHO
(B pe3ynbrate paboThl 3epKabHBIX HEPOHOB), UCITBITYEMbIE CTPEMSITCS YIIbIO-
HYTbCSI B OTBET Ha MPEIbSIBICHUE BECENbIX U300paKEHUI U, HA0OOPOT, YIbIO-
Ka CXOIUT C WX JIMLA MPU MPeIbsBACHUU TPYCTHBIX, JaXe B YCIOBUSIX HEOCO-
3HABAeMOTO BOCTIpUATHS. HelTpaabHbIe JMila B CTUMYJIaX BbI3bIBAIOT OTBETHI,
aHaJIOTUYHBIE OTBETAM Ha TPYCTHBIE JIMIIA, KaK B CIydyae OCO3HAHHOTO, TaK 1
B CJlydyae HEOCO3HAHHOTO MPEIbsBICHUSA. DTO CBSI3aHO C TEM, YTO HEUTpaib-
HBIE JINIIa — 3TO CUTYyaIlusI HEOTMPEIEICHHOCTH, KOTOPYIO, BEPOsTHEE, BBITOM-
HO CUMTATh U300pakeHUEM TPYCTHBIM WJIA arpecCUBHBIM.

PaccMOTpUM OTKIIMK TpeX MBIIII, TOJYYeHHBIX B 3THX MCCIIeIOBAHUSIX
zygomaticus, corrugator u frontalis. Habop ¢ oTorpadmuii 6bu1 YCIOBHO pa3aeicH
Ha JIBe TPYIIIIbI: BbI3bIBAIOIIIME TTOJIOKUTEIbHBIE SMOLIMY (fajiee — Becesible) U
BBI3BIBAIOLIME OTPULIATEIbHBIE SMOLIMU (fajiee — TPYyCTHBIE). B Kaxmoii rpyre
ObIJIO O MATHAALIATH KApTUHOK. DoTOrpaduu U3 Kaxkaou TPYIITbI MPeabsBIIsi-
JIU Ha 9KpaHe B CAyyaliHOM TOPsIIKE Ha IBe CEKYH[IbI, MOCe Yero 3aMeliaiu
cepbIM (POHOM Ha MSITh CEKYH[. 3aTeM IOosBIsIach cienyolas gororpadust
u T. JI. Becero 3a Bpemsi aKcrieprMeHTa HaKarIMBaJIM MO COPOK MATh OTBETOB
Ha mpeabsBieHne Gotorpaduii BECeJoro TMIa 1 Mo COpoK IMSTh OTBETOB Ha
npenbsiBiaeHue poTtorpaduii rpycTHOro TUIIA. 3agadyeii HCIBITYeMbIX OBLIO CIIO-
KOHO paccMaTpuBaTh M3o0paxkeHus. O LeisIX UCCeoBaHUA U Ha3HAUCHUU
3JIEKTPOJOB UCITBITYEMBIM HUYETO He COOOIIAH.

Ha puc. 9.6 mokazaHbl ycpeIHEHHBIE TTO BCEM MCIBITYeMbIM TaHHBIE U3Me-
HEHUI 3JIeKTPUUYECKON aKTUBHOCTH MBIIIL zZygomaticus (yJbiOKa), corrugator
(xmypoctb) 1 m. Frontalis (ynuBieHue) B OTBET Ha MpeabsiBieHUe (oTorpa-
(uit ABYX rpymnm — Becesble U rpycTHbIe. OCh OpAUHAT MepeceKaeT 0Ch abCIIUCC
B MOMEHT MpeabsBieHus ctumyna. Cepast TUHUS — peaKLMs Ha Becelible Kap-
TUHKM, YepHasi TMHUSI — peaklus Ha TPYCTHbIE KAPTUHKM.
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Puc. 9.6. OnekTpuyeckue peakumm Tpex MUMUYECKUX MbILLL: yrbiOKkM (zygomaticus),
XMypocTu (corrugator) u yamenenus (frontalis) Bo Bpemsi 0co3HaBaemMoro BOCnpusiTus
MCMbITYEMbIMM BYX TUMOB KapTUHOK — BECENbIX (Cepast KpMBasi) U rPyCTHbIX (YepHas
kpuBas). MNpsAMOYrofnibHVKM BHWU3Y O3HA4aloT, YTO amnnuTyaa OTBETa Ha Becernble U
rPYCTHbIE KAPTUHKM 3Ha4YMMO pasnuyaeTcs (napHbIn HenapameTpUYeckuin t-kputepumn,
P < 0,05). 3HaunmocCTb pasnuuunin cuntanu ans kaxabix 500 mc 3anvcu no Bcen anoxe
aHanusa, paBHOW LLUECTU CeKyHaAaMm

W3 mpencTaBiieHHOM WJUTIOCTPAIUY CIIEAYeT, YTO TIPU MPEIbIBICHUHN Ha KO-
POTKOE BpeMsl UCTIBITYEMbIM BECEJIbIX KAPTUHOK, MBI YIBIOKM (zygomaticus)
YBEJIMYMBAET TOHYC OTHOCHUTEJIbHO (DOHOBOTO Y4YacTKa, MPENUIeCTBYIOILIEro
CTHUMYJTy, © HA00OPOT, YMEHbIIIAET TOHYC IMPU TTPOCMOTPE I'PYCTHBIX KAPTUHOK.
Pacxoxnenue HaunHaetcst uepes 500 Mc rociie npeabsiBIeHusl CTUMYJIa, OfHa-
KO 3HAYMMbIM CTAHOBUTCSI TOJIbKO Yepe3 MOJITOPbl CEKYHIbI U IJTUTCS B TEUe-
HME HECKOJIbKUX CeKyHI. Kaxmplii cMHUiT CTOIOUK O3HAYaeT, YTO PacXOXIe-
HUE KPUBBIX CTATUCTUYCCKU 3HAYMMO B uHTepBaje 500 Mc. Mabliia XMypocTh
(corrugator) yBeJMYMBAET CBOI TOHYC MPY MPEIbSIBICHUN UCTIBITYEMbIM IPYCT-
HBIX KaPTUHOK M YMEHBIIAET TOHYC TP MPEAbIBIEHUN BECENbIX KapTUHOK.
Tak ke, KaK ¥ 'y MBILILBI YIBIOKH, PACXOXKIEHNE MEXIY OTBETAMU Ha Becellble U
IPYCTHBIE KapTUHKM HaurHaeTcs yepe3 500 Mc mocyie mpeabsBIeHUsT CTUMYJIa
1 HaOJromaeTcsT Ha BceM IPOTSDKeHUM 3anucu. Melmma yausiaeHus (frontalis)
O/IMHAKOBBIM 00pa3oM pearupyer Ha TpeabsiBieHue (otorpacduii 3 odbenx
rpyni. CieayeT OTMETHUTD, YTO HE BCE UCTIBITYeMble MOKa3bIBaJIM OJMHAKOBBII
pe3ynbTaT. Y HEKOTOPBIX MCIBITYeMbIX PErMCTPUPOBAIA BbIpAXXEHHbBIE U3ME-
HEHUS TOJIbKO ONHOM MBIIIIIE, Y HEKOTOPbIX — TOJIBKO IIPYroil, 4TO, BUAMMO,
00YCJIOBJICHO MHAMBUIYaJIbHBIMU OCOOEHHOCTSIMU.

ITpoBeneHHbI aHATU3 Pe3yabTaTOB ATUX UCCAETOBAHUI TTO3BOISIET YTBEPXK-
JIaTh, YTO MBIIIIIBI Zygomaticus M corrugator HaxomsTCsl B COBEPILIEHHO OCO-
ObIX OINMOHEHTHBIX OTHOIIECHUSIX. DTO HE PELUIIPOKHOCTh crubdarteneil u pas-
rubaresieil pyKu, MBI, CXKMMAIOIIMX [JIA3HYIO 11eTb UM OTKPBIBAIOIINX T1a-
3a. [1o HaleMy MHEHUIO, 3TO OTIMOHEHTHOCTh 00Jiee BHICOKOTO YPOBHSI, CBSI-
3aHHas ¢ OTPaKEHMEM CEMaHTUKU M300pakeHUsI M TPeOyIolasi COOTBETCTBY-
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IOLLEi ABUTaTeNbHON peakiuy y HaOMoaaTe sl B CXOXKUX CUTyallMsIX Ha pas-
JIMYHBIX 3Tarax OMOJOTMYECKOTO WJIM COLMalIbHOTO pa3BuThs. Ha nuue, Ha
5TOM CJIOXKHOM «MHCTPYMEHTE», pa3bIrPhIBACTCS «Ibeca», KaK Ha (hOpTerbsi-
HO; B JILIE TPOUCXOIUT HATPSIKEHME MBIIIILL B OTBET HA OCO3HAHHBIN WU 1aXe
HEOCO3HaHHBIN cTuMys. HampuMmep, npu npenrbsaBlIeHUN TPYCTHBIX KAPTUHOK,
IMOMUMO TOBBILIEHUsT ToHyca m. Corrugator, HabJIIOAETCsl CHUXKEHNE TOHYca
m. Zygomaticus (yJbIOKa CXOIUT C JIN1IA), U Ha000poT. [Ipryem Ha HEOCO3HAH-
HBII CTUMYJT peaKIlvsl BIIOJTHE afeKBaTHas U COTJIaCOBAaHHAs CO CTUMYJIOM.

DTO 03HAYAeT, YTO HEOCO3HAHHBINM CTUMYJI HE SIBJISIETCSI HEBUAMMBIM. DTOT
CTUMYJI HEBUIUM OCO3HAHHO, HO €ro BUAAT U 00pabaThIBAIOT B MO3TY CTPYK-
TYpBI, peIHa3HAYEHHBIE [UTSI BOCIIPUSITHS TTOMOOHOTO poJa CTUMYJIOB. DTUMU
CTUMYJIAMU SIBJISIIOTCST OBICTPO JBVIKYIIHMECS OOBEKTHI MU MeJTbKAIOIINe CUT-
HaJIbl BBICOKOI BPEMEHHOI YacCTOThI U Mepeaatolne MpoCTPaHCTBEHHYIO HU3-
KOYacTOTHYI0 MH(popMaluio. VIMEHHO 3TOT TUIT MPEAbsIBICHUSI XapaKTepeH
IIJIST HaIllero nepudeprueckoro 3peHusi, Korjaa Mbl ITPOXOAUM 10 He3HaKOMOI
MECTHOCTH, a MOTOM BO3BpalllaeMcsl OOpaTHO MpaBUIbHO. MO3r 3aOMHUI
0oJIbIIIel YacThi0O HEOCO3HAHHO IPy00e HU3KOYACTOTHOE OMUCaHKe U300paxe-
HMI1 110 Haieit qopore. [TOoMbITKY BMENIaThCsl B BOCCTAHOBJIEHUE MPaBUIbHO-
ro MyTH aHAJTUTMYECKU He BCEraa MPUBOAAT K XKeJaeMOMY pe3yabTaTy. DTUM
HEOCO3HAHHBIM ONMCAHUEM 3HAYMTENIBHO JIyUIlle BaJeIOT MHOTHE KUBOTHBIE.
CrienyeT 3aMeTUTh, 9TO 3[I€Ch MBI TOBOPUM TOJILKO O POJIM 3pUTETbHBIX U300pa-
JKEHW1, CUTHAJIOB, YYaCTBYIOIIMX B TOCTPOCHUN KapTUHBI MUPA.

HeiipoHs! KoopanHATHOI CeTKU IIpocTpaHcTBa, vwin grid cells (KiIeTku, o Ko-
TOPBIX MIET PeUb, B PYCCKOSI3BIYHOM TEPMUHOJIOTUN, UMEHHO CETKHU, a He pellleT-
KU; B aHTJIMICKOM HayYHOI JUTepaType 0OBIYHO peleTka 3To grating). Hefipo-
Hbl KOOPAMHATHON CETKM — OJIMH M3 BUIOB HEMPOHOB B 3HTOPUHAIBHOI KOpe
TOJIOBHOTO MO3ra MjleKomuTatomux. HeiipoHbl KOOpAMHATHOM CeTKU MPOCTpaH-
CTBa aKTMBUPYIOTCSI, KOT/Ia KUBOTHOE (MJIM YEJIOBEK) TiepeceKaeT y3Jibl BooOpa-
>KaeMoi KOOPAMHATHOI CETKU peaTbHOrO MPOCTPAHCTBA, B KOTOPOM OHO Haxo-
nutcsi. HelipoHbl KOOpAMHATHOM CETKU MPOCTPAHCTBA 00Pa3yloT reKcaroHalb-
Hylo MaTpuily. BMmecte ¢ HelipoHaMu MecTa, HeiipoHAMU HaIpaBJIeHUsT TOJIOBHI,
HEWpOHAMU I'PaHULIbI U HEMPOHAMU CKOPOCTU HEMPOHBI KOOPAMHATHOM CETKU
MPOCTPAHCTBA BXOMIAT B CUCTEMY, KOTOpasi oOecrieduBaeT MPOCTPAaHCTBEHHYIO
opueHTaiuio xuBoTHoro (puc. 9.7 b). B 2014 rony OaBapn Mosep, Meii-bpurr
Moszep n Ixon O’Kudy 3a m3ydeHrne HEMpPOHOB KOOPIMHATHON CETKM IIPO-
CTpaHCTBA U HEMPOHOB 3HAYMMOTO JIJISl XKUBOTHOTO MECTa-TIPOCTPaHCTBaA ObLia
npucyxaeHa HobeneBckas ipemust 1o (pu3nooTuy U MeIULIMHE.

B ominune oT HEMPOHOB MecTa B TMIIIIOKAMIIE, HEMPOHBI KOOPIMHATHOM
CETKU TMPOCTPAHCTBA MMEIOT MHOXECTBEHHbIE 00J1aCTH BO30YXIEHMS C pery-
JIAPHBIMU MHTEpBajaMu, KOTOPblE Pa30oMBAIOT BCIO OKPYXAIOIYIO CPEly KU-
BOTHOTO Ha IreKCaroHajJbHYIO CTPYKTYPY C MEPEMEHHBIM 1IaroM. 3/1eCb BHOBD,
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Puc. 9.7. A — cxema rekcaroHanbHOW CETKM COT 1 TaHel, nyen no Kapny ®puwy

C yKasaHueMm MecTa pacnonoxeHust cbopa meaa; b — cxema notka ¢ ycrioBHow
rekcaroHarnbHOW CETKOW, OTpakatoLLeln onMcaHne nNpocTpaHCTBa B HEMPOHHOW CeTh

KOOPAWHATHOW CETKW NPOCTPaHCTBa (grid-HerpoHa), TOUKW OTpaXatoT YacToTy NOSBMEHNS
XKMBOTHOTO Ha MOBEPXHOCTU NOTKA; B — HM3ko4YacToTHasi ceETb 3pUTENBHON CUCTEMBI,
fAatoLas NoCTossHHOe rnobanbHoe onMcaHne OKpy»KatoLLLero NPOCTPaHCTBa — CLEHbI
1 OTHOCUTENBHO Hee NoABWMXHasA hoBea (BbICOKOYACTOTHAs CETb),
BblAENsoLLas NokanbHble 06bekTbI

Kak B ITEPBUYHON 3pUTETBHOM CUCTeMe, Mbl BUIUM MTUPpaMUAAIbHYIO OpraHu-
3aI110 PEKYPPEHTHBIX CTPYKTYD.

BosBparumcs k Hatieit remaruke. [pyboe HU3KOUACTOTHOE OMUCAHUE Clie-
HBI MOXKET JIerye CMEeIIMBAThCS C APYTUMU OTIMCAHUSIMU APYTHUX €CTECTBEHHBIX
ciieH. B pesynbraTe 1py MoBBIIIEHUU BHYTPEHHETO IiIyMa (2 OH BBILLIE B HU3KO-
YacTOTHOM 00J1aCTH) HU3KOYACTOTHOE OMMCAHME CIIEHBI MOXET UTPaTh U 37TYI0
LIIYTKY, BBI3bIBAsI CUHAPOM YK€ BUIEHHOro, — jaexa Bio (pp. Déja vu). Huz-
KOYACTOTHbIE MPOCTPAHCTBEHHbBIE OMUCAHUSI MHOTHX CLIEH OYeHb IMOXOXHU IPYT
Ha npyra. Eciy HeT mpuBsI3Ku — JIerko omunouThes. O01ast hpusnoaorndeckas
OCHOBa MHOTOKAHAJIbHOW OpraHM3alluy 3pUTeIbHOM CUCTEMbI TAKUM 00pa3oM
OOBSCHSIET 3TOT CUHIIPOM, €CJIM OH BO3HMKAET Y 3MOPOBBIX JIIOCH; MPY 1MaTo-
JIOTUY Ha 3TO HACJIauBatOTCs T00aBOYHBIE (DaKTOPHI, B YaCTHOCTHU, BHYTPEHHU I
IITYM pa3HbIX OTIEJIOB MO3Ta.

Ho xoporrast ctopoHa rpyo0ro HU3KO4aCcTOTHOTO OIMCAHUS B TOM, UTO OHO
MO3BOJISIET YEJIOBEKY OPUEHTUPOBATHCS B HE3HAKOMOM CUTYallluu, HE OYEHb 3a-
JTYMBIBASICh O IE€TAISIX OKPYXalollei clieHbl. EcM HeONbITHBII MyTelnIecTBeH-
HUK HauMHaeT 3allOMUHATh CIUIIKOM MHOTO JeTajieil, OH MX JIETKO 3a0yJeT.
OOBIYHOMY YE€JIOBEKY JIOCTATOYHO MOMHUTH YEThIpe—CeMb OOBEKTOB B CJIOX-
HOI IMHAMUYECKOH ClIieHe TS MOCIeAYIolIeil peKOrHOCIIMPOBKHU.

OOBIYHO CYMTAIOT, YTO B MO3T MOCTYIMAET Kak He0CO3HaBaeMasi Bcsi MH(opMa-
1M1, a 3aTeM U30MpaTeTbHOe BHUMaHKE MPOITYCKAET TO, YTO MOTOM CTAHOBUTCS
OCO3HAHHBIM. YK€ JaBHO HaMu ObLIa TpeIokeHa TMIoTe3a O MapauieIbHOM
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MOCTYIJICHUH TI0 Pa3HBIM KaHajJaM B MO3T OCO3HaBaeMOIl M HeOCO3HaBaeMOit
nHbopMmatuu [Lenenn, 1996]. CornacHo Haleit o6Iei KOHIENIU, paboTa
MeXaHU3MOB TOJyYeHUsI OCO3HAHHOM M HEOCO3HAHHOW MH(pOpMALUU U peak-
LIMM HA OCO3HAHHBIE M HEOCO3HAHHbBIE CTUMYJIbI 00YCIOBIEHBI pabOTOI KaHAIOB
3PUTENBHON CUCTEMbI B Pa3IMYHOM MPOCTPAHCTBEHHO-YACTOTHOM U BPEMEHHO-
YacTOTHOM auarna3zoHaXx. Ha ocHOBe 3TOil KOHLENIMNU COBMECTHO C JOKTOPOM
menuimHckux HayK WM. C. Pyneim (BMA, Tocriutans MYC) Oblna paspabdoTta-
Ha MeToJoJIornyeckasi ocHoBa Hapkorncuxotepanuu [llenenuu u ap., 1997].
B ocHoBe — MeTombl yIpaBlieHUsT TIOBEICHMEM 3a CUYeT OJOKMPOBKU TeX WIK
MHBIX KaHAJIOB 3pUTEIbHOM cucteMsbl, [[Tesep, 1966; Campbell, Robson, 1968;
Campbell, Kulikowski, 1969, 1972; Kynukosckuii, Po6con, 1999].

MuorpaMMy MOXHO 3aMEHUTh YYBCTBUTEJIBHOM KaMepoii B MH(GpaKpacHOM
CITeKTpe KakK OJIMKHEM TaK M OTHOCUTEJbHO JajibHeM MH(pPaKpacHBIX aMara-
3o0Hax. bimxkaunii nHgpakpacHslil nrnama3od 700—1400 am (0,7—1,4 MKM) Boc-
MIPUHUMAIOT GOJIBITMHCTBO TPUOOPOB MAaTPULIBI BUIEOKAMep U TTPUOOPBI HOU-
HOro BuaeHUs. B nnanaszoHe 8—15 MKM 4yBCTBUTENbHBI TEMJIOBU30PBI U TIPH-
060opbl HOUHOTO BUAeHUs (puc. 9.8).

zygomaticus major corrugator superecilii

Puc. 9.8. lNprmep perncTpupyembix U3MEHEHU MUMWKN B MHAPaKpacHOM AvanasoHe
8-14 mkm. CneBa — BbIpaXXEeHHOE HanpsbkeHue MblLlLbl YribiOku (zygomaticus major),
cnpaBa — BblpaXXeHHOE HanpsiXeHUe MblLLLbl XMYpoCTu (corrugator supercilii)

IIpencraBnenusie B MK-auana3zoHe naMeHeHUsI BUIHBI U IpU 00pabOTKe
(ororpacdum B BUIMMOM CBeTe; OMHAKO HEBUAMMBIE CTOPOHHEMY HabIronaTe-
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JI0 U3MEHEHMST MBIIIL MPOSIBJISIIOTCS] B ONMTUYECKOM TUIOTHOCTU M300pakeHUsI.
TexHosoruu paboOThl ¢ TAKUMU U300paKEHUSIMU JIJISI PEIIEHUsT KITMHUYECKUX
3a/1a4 B FaCTPOIHTEPOJIOTUM U KAPIAUOJIOTMU UMEIOT JaBHUE Tpaauuuu B [ocy-
JMAPCTBEHHOM ONTUYECKOM MHCTUTYTe [MupomHukoB 1987; MupoIiHuKoB 1
np., 1977]. Hamu noBeneHa 10 MpakTUUYeCKOro npuMeHeHust oopadorka MK-
U300paXeHuid Tpy paboTe ¢ HEBUAMMBIMU B BUIMMOM CBETE U HEOCO3HaBae-
MbIMU MCITBITYEMbIMU HAMPSIKEHUSIMU MUMUAYECKUX MBIIIII.

[lpumMeHeHe HaMU TEMJOBU3MOHHOW TEXHUKHU TO3BOJIWJIO PEIIUTh DS
MPaKTUYECKHUX 3a/1a4 110 PACIO3HABAHUIO MUMUKN OECKOHTAKTHBIM CIIOCOOOM
B MK-nuamnazone. [leo B TOM, U4TO MpeKpacHbIe DAEKTPO(PU3N0TOTHYECKUE
METOIbl CHSITUS BJIEKTPOMUOTPAM MUMMUYECKUX MBIIIL HaJEXKHbI, TOUHBI, HO
KpaiiHe HeyIOoOHbI B MPaKTUYECKOM TpuMeHeHuur. [opa3no ynoOHee nucraH-
LIMOHHbBIE U3MepeHUsi. OHU MOTYT OBITh TTPOBENEHBI C TIOMOIIIBIO COBEPIIIEHHO
JIOCTYITHOM B Hallle BpeMsl TeXHUKH (eIle HECKOJIbKO JIET Ha3aJ 3TO TpeboBa-
JIO IOPOTOCTOSIIIIEH anmaparypbl U ClieliMallbHbIX METOJJOB 00paboTKu); bosiee
TOTO, COBpEeMEHHasl TeXHUKa 0oJiee YCTOMYMBA K BUANMOMY OCBEILIEHUIO, YeM
3TO ObLIO COBCEM HEABHO.

[TosiBieHWEe CKPBITHIX 3MOLIMI, U3MEPSIEMBIX O YBEJIUYEHUIO TOHYCA COOT-
BETCTBYIOIIMX MBIIIILL, HE BCET/Ia OTPAXKaeT BHYTPEHHEE SMOIIMOHAIIBHOE COCTOS-
Hue JenoBeKka. I1pu mpocMoTpe TeCToBbIX (poTorpaduii yabI0arOIIUXCsI WIM XMY-
pSILLIMXCS JIIO/IeN UCTIBITYeMblid HEIMPOU3BOJIbHO U HEOCO3HAHHO 3a CUET CHUCTe-
MbI 3epKaTbHBIX HEPOHOB KaK Obl OTBEUAET U300paKeHHBIM Ha TECTOBBIX (hOTO-
rpadusix JoasM. DTOT TOOOYHBIN Pe3yabTaT pabOThl TaK HAa3bIBAEMBIX 3€pPKaslb-
HbIX HEMPOHOB — BaXKHEHMIIIETO 3BeHAa MeXaHW3Ma HeBepOaJIbHBIX KOMMYHUKA-
LIMii, — TeM He MeHee, 00ecTeunBaeT aleKBaTHOE CollaibHOe rnoseaeHue. Kpo-
Me TOTO, YBEJIMUEHNE aKTUBHOCTH JIMIICBBIX MBILILI YJILIOKM B TO BpeMsl, KOT/Ia ye-
JIOBEKY TPYCTHO, TOCKJIMBO, TPEBOXKHO, MOXKET CIBUTATh SMOLIMOHAILHOE COCTOSI-
HUe yesioBeKa. «FIcKyccTBeHHas» yabloKa CrOCOOHA YCUIMBATh MOJOXUTEbHbIE
3MoLMU. BaxHO MOAYEpKHYTH el1le pa3, YTO ONIMOHEHTHbIE B3aUMOJIEHCTBUS Ha
YPOBHE MUMUYECKUX MBI — 3TO HE TOJIBKO MOJbEM WJIU OIyCKaHME BeK (KakK Ha
KOHEYHOCTSIX, KOIja paboTaloT crudarein U pa3rudaresin); B MUMHUKE BO3ZHUKA-
€T HOBBIU TUI OMIMOHEHTHOCTA — CEMAHTUYECKHU OMIMOHEHTHbIE MBILLLIbI YIbIO-
KW U XMYPOCTH pabOTaIOT B3aMMOCBSI3aHO, HO B pa3HBIX yacTsx juiia. OHu pac-
TSTUBAIOT WM CTATUBAIOT JIMIIO B Pa3HBIX €0 OT/AEsIaX MPU OMIMOHEHTHBIX MO-
USIX yIbIOKK U xMmypocTu. Korma cxkuMaeTcst Mblla XMypoCTH, pacciabsieT-
csl MbIIIA YIbIOKU. [1py CMHXpPOHHOM BO3HUKHOBEHWUM OJMHAKOBOTO HATIIpsIKe-
HUST 3TUX MBI TIPOMCXOIUT HApylIeHWe CEMAHTUKU BbIpaKeHUs JIUla, U Ha-
OJonaTesib MPUXOAUT B 3aMENIATENLCTBO, TAK KaK HE 3HAET, COOECEHUK paayeTcst
WY XMypUTCs. [I71s1 caMOro MCTIOJTHUTEISI 3Ta rpUMaca — pe3yJibTaT CMelIaHHbIX
4yBCTB. B 3T0i1 cuTyarum auccoHaHca OonmoHeHTHBIX B3aMMOOTHOILIECHU I MOXKHO
npuMeHUTb TepMuH @. [opOoBa — BO3HUKHOBEHUE MAapOKCHU3Ma IESITeIbHOCTH.
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9.3. HEMPOMKOHMKA 1 MMMMKA

Kaxk yxe roBopuiioch HaMH paHee, JIMIIO YeoBeKa BCera ObLI0 MPeIMeTOM
MU3Yy4YEHUsI; BHAYaJe HEOCO3HAHHOTO, 3aTeM OCO3HAHHOTO U MO3[AHEE HAyYHOTO.
Mumudeckue aedhopmaiiy Juia MOTyT ObITh U3YUeHbl HE TOJBKO C TOUKH 3pe-
HUSI Cpe/icTBa HeBepOaJIbHOM KOMMYHUKAIIMU, HO M KAaK MHCTPYMEHT UCCIeI0Ba-
HUST HEOCO3HAHHBIX paHEee M HEOCO3HABaEMbIX B MOMEHT HCCIICIOBAaHUS PeaKIIMit
HabJtoAaTe sl Ha BHELHUE 3puTebHble CUTHaJIbl. HecMOTps Ha TO, YTO 3TO OTHO
13 UHTEHCHMBHO pa3BUBAEMbIX HaNpaBJeHUN B TICUXO(DU3UOIOTUH, UCCIen0oBa-
HUIA B 3TOI 00J1aCTX ropas3no MeHblle, 4eM B 001acTu ciiyxa u peuu. Comnocras-
JIEHUE IeSITeIbHOCTU CIYXOBBIX M PEYEBBIX MEXaHU3MOB CO 3PUTEILHBIMU MeXa-
HM3MaMU MPUBOIUT K rapanokcy. C omHOM CTOPOHBI, BCEM OUYEBUIHO, UTO «CITy-
XOBOI MO3I» YeJIoBeKa COCTOMT U3 IPUEMHMKA 3ByKa — CJIYXOBOTO aHAJIM3aTopa
1 CUCTEMBI BOCTIPOM3BEICHUS OMOJIOTMUECKH 3HAYMMBIX 3BYKOB — CPEJICTB BEP-
GanbHO KOMMyHMKaU. C Ipyroil CTOPOHBI, KaXkKeTcsl 3aralouHbIM U COBCEM
HE OYEBUIHBIM, YTO «3PUTEJIbHBIN MO3I» YeJIOBEKA TaKXKE COCTOUT U3 CUCTEMbI
BOCIIPUSITUSI U300paKEHUI M BBIACJIECHUSI B HUX OMOJIOTMYECKU 3HAYMMOM MH-
dopmMarmu (1o aHAJIOTUK ¢ IPUEMHUKOM 3BYKa) U CUCTEMbl BOCIIPOU3BEICHNSI,
TaK Ha3bIBa€MOI'O CHHTE3a U300paxkeHUii — CpeACTB HeBepOaTbHOI KOMMYHUKa-
1IMM, K KOTOPbIM OTHOCSITCS MUMUKA, XeCThl, TeJOABXKEeHUs U T. 1. [Tox cuHTe-
30M M300paXkeHUI1 TOHMMAETCSl HAIIPSIKeHUE OTpeaeeHHbIX MBI U 00bea-
HeHMe JaHHBIX HAMpPsDKEHUH B 1IeJIOCTHOE M300paXkKeHUe ONTUYECKOM CUCTeMO
Habmonartesns. B naHHO# I1aBe aKIIeHT C/elaH Ha JIIEe KaK INTABHOM CPEICTBE
HeBepOaJbHON KOMMYHMKAIIMN, COOTBETCTBEHHO, TIOAPOOHO PaCCMOTPEH U KO-
HEYHBII TTPOAYKT HAIIPSKEHMST MBI — (pOpMUpOBaHUE CITEIM(PUIECKOTO M-
MHYECKOTO TIaTTepHa B IJTa3ax co0eceTHNKA WU (POTOKAMEPHI.

CBs13b MEXTY HAITPSIKEHUEM MBIIIILT JIMIIA ¥ €TO BhIpaXkeHreM (nedopmaris-
MU) MHTEpecoBaia uccieaopareseii fapHo. O01me npeacTaBlIeHus O B3aUMMOC-
BSI3U BPOXIEHHOTO CTPOCHUSI JINIIA, OMPEACIEHHOM XapaKTepe pabOThl MBIIIIL]
U TeMIlepaMeHTe (hPOpMUPOBAIUCH, IO MEHbIIICH Mepe, CO BpeMeH [unmokpa-
Ta. PazBuBanace otneabHast Hayka — pusrnorHoMuka. OqHaKoO ee yerexXu U ele
B 0OJIbIIIel CTeTIEH! IpaMaTUYeCKe OTMOKU ObLIM 00YCIOBIEHbI MOMBITKAMU
OnepeauTh BPEMSI U OLIEHUTDh MPOSIBJIEHUE YePT BPOXKICHHOTO XapakTepa 4eao-
BeKa M0 KOHCTPYKIIMK M BbIpAKEHUIO Jinila. B MeHblIlell Mepe OblIu caeaaHbl
1IaTd B CTOPOHY OLIEHKU BIWSHUS CMIOMMHYTHBIX AMOLMI Ha MUMHUKY U XKe-
CTBI, KaK CpeICTB KOMMYHUKAILIMM MEXY JIOAbMU. Pa3BUTHE HOBBIX TEXHOJIO-
I'Mi B MOCJIEIHKWE TOABI TIPUBEJIO K TOMY, YTO K TaHHOMY HampaBJIeHUIO MPO-
SIBIISIETCSI OecIpelieIecHTHO MMpoKuii mHTepec. B. A. bapabanmnkos mpemiio-
SKWJT TaTh 3TOMY pasenty (GM3MOTHOMUKHU OTIETIbHOE Ha3BaHUe — (hallMOIICH-
xojiorus [bapabanmukos, 2012]. HamomHuum, uto 1o naTteiHu: facial — nuno,
facialis — numeBoit, facio — memartn, faciom — .
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Bo Bpems o6111eHus ¢ cobeceTHUKOM, TIPU BOCTIPUSITUN U300pakeHU, pu
pPa3MBbIIUICHUSX TTPOUCXOAIT pasiuyHble aedopMalu Julia, 3TO pe3ysbrar
MOCTOSTHHBIX, BBIPAXKEHHBIX M HE3AMETHBIX MBIIIIEUHBIX COKpalleHuii. B 60J1b-
IIMHCTBE 3TM MUKPOCOKPAILEHUs] HE3aMETHbI, OHU 3aIyCKaroTCsl MOACO3HA-
TeJbHO, HO UX MOXKHO 3apeructpupoBath [Tamietto, de Gelder, 2010]. C Touku
3peHus1 PU3MOTOTrMYECcKOoil ONTUKHU, MeTbYaiilliie U3MEHEHUST — DTO Mpeiesb-
Hble 10 OTHOIIEHMIO K pa3peliaroiieil CmocoOHOCTU HabJtoaTes sl CBOMCTBa
CUTHaJIa, KOTOPbIE XapaKTEePU3YIOT eT0 OCTPOTY 3PEHUSI.

Bin3ocTh 3THX M3MEHEeHU K Mpenesy MopoXaaeT HeoNpeneIeHHOCTh BOC-
MPUSTHS U300paXkeHusT. DTH YCIOBUST HAOIIOACHUS TTPUBOIST K HEOTIpeIeTeH-
HOCTH MPUHSATUS PELIeHUsI: €CTh Ha JIMIe YIbIOKa WK ee HeT. [IpuBomsT oHU
K 3arajgke. DTy 3arajiKy B HEBbIpaXkKeHHOM SICHO YJIbIOKE JIIOIY YyBCTBOBAJIN TaB-
Ho. CaMBIii M3BeCTHBIN TToncK Tpoaenan Jleonapao na Bunun. OH mombupain
CTeTIeHb BBIPAXXEHHOCTH YIbIOKN JIXKOKOHIBI. [TopTpeT SIBIsIeTCST IpKUM TIPH-
MEpPOM MUMUYECKUX Iedopmaliiii Ha Mopore BOCIIPUSITHS.

CrnemyeT OTMETUTh, YTO M3YYeHUE CBOMCTB HEOIPEACICHHOCTU TIpU TIpH-
HSITUU PElIeHUs UMeeT He TOJIbKO TeOPETUUECKUIA, HO U MPUKIATHOM acIeKT.
Peiienue aToit 3amaun akTyadbHO ISl Pa3BUTHUSI COBPEMEHHBIX CUCTEM HC-
KYCCTBEHHOTO MHTEJIJIEKTa, B YACTHOCTU CBEPTOYHBIX HEMPOHHBIX CeTell, 00y-
JaeMbIX pacrio3HaBaHUIO Jull. [locienHue MOCTMKEHMS B JaHHOW 00JacTu
MOKa3au BO3MOXKHOCTh OOYYEeHUS MCKYCCTBEHHBIX HEMPOHHBIX CeTeill pac-
MMO3HAaBaHWIO MUMUKHU C TOYHOCTBIO 10 98 % [ManaxoBa u ap., 2017]. Pe3ymb-
TaThl MAIIMHHOTO PAacTO3HABaHUSI TMPOAEMOHCTPUPOBAIN, YTO BEPOSITHOCTD
HaJIM4us YIBIOKK Ha Jinie JIDKOKOHIbI cocTaBisieT 69,23 %. DTo HEeMHOTO TIpe-
BBIILIAET YPOBEHb CAYYallHOTO ralaHusi B CTOPOHY TOJOXUTEIbHOTO OTBETA U
COOTBETCTBYET OCOOCHHOCTSIM BOCTIPUSITUSI MUMUKU JI)KOKOH/IBI UEJIOBEKOM.

Yto06bl pa3zobpaThcsl B HEMPOMU3MOIOTUA BOCIPUSITUS JIMLA, HEOOXOIUMO
paccMOTpeTh OCOOEHHOCTU Paco3HABaHUSI JIMIA HA «[TEPBUYHBIX» U «KOTHU-
TUBHBIX» 3BEHbSIX 3PUTEJbHON CUCTEMbI, OLIEHUTb JIOKAIU3alIMI0 OCHOBHBIX
00J1acTei TOJJOBHOTO MO3ra, OTBEYAIOLIMX 32 BOCIIPUSITUE MUMUKU, U ONUCATh
OCHOBHbBIE BPEMEHHBIE XapaKTEepUCTMKM Mpollecca pacro3HaBaHus. BaxHo
MOMYEPKHYTh, YTO HE CYILIECTBYET YETKOTO NIeJIEHUsT Ha TIEpBUYHbBIE 1 BBICIITUE
Kackaabl 00paboTKy MH(pOPMAllMM B 3pUTEIbHON CUCTEME, 3TO paslaejieHue
YCJIOBHO, TaK KaK MPUHSTUE PEIICHUS O JIUIIE MOXET MPUHUMATBCS Ha pa3HBIX
YPOBHSIX 3pUTETBHOMN CUCTEMBI.

PaccmoTpum posb Hu3IIero kackaga o0paboTku MHGbOpMaILMK B 3a1avyax
pacrio3HaBaHusl Jvl. JlaHHBIN Kackaj HauuMHaeTcs ¢ (OpMUPOBAHMSI M30-
OpakeHUs Ha ceTyaTKe HaOoaaress. JlocTaTouHO TTOJIHO 3TH XapaKTepUCTH -
KM ONITUKU IJ1a3a JaeT QYHKIMST pacCesTHUSI ONTUKU IJ1a3a U €€ COOTHOIICHUSI
C YIaKOBKOM (DOTOPELENTOPOB B LIEHTPaIbHOI YacTU CeTyaTku, B hoBea (4To
MoAPOOHO PACCMOTPEHO B COOTBETCTBYIONIMX TJ1aBax). Mbl y>Ke TOBOPUJIH, UTO
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9TU COOTHOILIEHUST OMPEIEISIOT MPOCTPAHCTBEHHbBIE XapaKTePUCTUKU PeLeIi-
TUBHBIX TIOJICH CETYATKU M pa3pellarllyo ClIoCOOHOCTD I1a3a. TepMUH «pas-
pelIeHue», eCJIM MPUMEHSIETCST K M300pakeHUsIM B LIM(PPpoBoii (hopme, 0003Ha-
YyaeT BEJIMUMHY, OMPECISIONIYI0 KOJTUYECTBO TOUEK (3JIEMEHTOB PacTPOBOIO
M300paKeHMs) Ha eAVHUILY TUToIaan (Mau eAUMHUILY JUIMHBI). bosiee Bbicokoe
paspelieHue (OOJbIIE 2JIEMEHTOB) OOecreuruBaeT 0ojiee TOUHOE MpeacTaBie-
HMe u300paxkeHus. [Ipyras MHTepIpeTalus 3TOro TepMHMHA TMoapa3yMeBaeT
VIJIOBbIE 3HAYeHUsI (HOPMUPOBAHUST M300paKeHUsT ONTUIYECKON CHCTEMOM Ha
Matpuile (GoToKamepbl MM Ha MaTpUlle PELENTOPOB B ceTYaTKe rjasza. Arta
BeJIMYMHA BaKHA JIJI TOHMUMAaHMS TOTO, CKOJIBKO HEOOXOMMMO MUKCEIeH Ist
TIpeCTaBICHUS, TiepeAaur U BOCTIPUSITHS OTIPeeIeHHOTO 00bheKTa (aBTOMOOM-
JIS WY JTu1a). MUHUMabHBIN pa3Mep MaTpUILIbl, TPeOyeMBbIii IJIsT pacIio3HaBa-
HUST OOBIYHBIX TEXHUYECKUX CPECTB (ABTOMOOWIIM, CAMOJIEThI), U3BECTEH JlaB-
HO Kak Kputepuii [[xkoHcoHa [Johnson, 1958]. B cBoux paboTax oH orpeaeu
MUWHMMaJIbHO HEOOXOIMMbIC 3HAUCHUS pa3pellieHUsI U COCTaBUJI paClIMpEeHHbII
repevyeHb YPOBHEN pa3inyeHusi OT 00OHAPYXKEHUSI 10 ONpeaeIeHSI HAMEPEHUS.
OO6111e TeopeTUUecKre MOAXOIbl TAKXKE U3BECTHBI JOCTATOYHO JaBHO [XapKe-
BuY, 1972; Zvorykin, 1946]. Tak, i YpOBHSI pa3aIudeHUs] MIPOCTHIX OOBEKTOB
«CBOI1 — 4yxXo0ii» TpeboBajlach MaTpulia B 8 X 8, 3T0 pa3aMep I1axMaTHOM TOCKU,
HeMHoro 0oJiee coxHbIX — 10 x 10. B 11e;10M ciieayeT oTMETUTD, YTO BEIUUMHA
JIAHHOM MaTPUIIBI TIO3BOJISIET TIPEACTABUTh U JIMLIO YeJIOBEKA, HO TOJIBKO B BUIE
abCTPaKTHOTO «CMailJINKa»; YBUAETh MUHUMAaJIbHbIE MI3MEHEHUST B MUMUKeE He-
BO3MOXHO. JIJIsT pacmo3HaBaHMSI MUMUKM HyxKHa Oosbinas Matpuna 20 x 20.
Ho B 3peHnM HeT KBaJpaTHBIX MATPHII, BCE «ITUKCETN» UMEIOT TeKCaroHaJIbHYIO
ynakoBKy. JIist mepegaun OCHOBHBIX 3MOLIMIT HEOOX0oaMMa MaTpulia U3 MOYTH
reKcaroHajbHbIX (KPYIJIbIX, CJIeTKa CXaTblX) MUKCeJei ¢ paguycoM okojo 12
5TuX nukceneit. [Tromans MaTpuilbl coctaBuT 452 nukcensi. Paborator nmukce-
JIM Ha TIpefiesie pa3penieHusT B OmHapHoM pexkume. B . 1, 2, 3, 4, 5 u 6 6bu10
pacckazaHo, KakoBa 1MoJjioca TPOCTPAHCTBEHHBIX YAaCTOT, M Mbl 3HaeM, UTO ca-
Masl BBICOKasl TIPOCTPAHCTBEHHAsl 4acToTa TMepeaaeTcsl MpakTUYecku OMHap-
HO, Oesloe ¥ YepHoe Ha cpeiHeM cepoM (oHe, yCTaHABIMBAEMOM aganTaluei.
INuxcens 3amaeTcsa 3¢ GEeKTUBHON YacThio QYHKIIUM paccessHusi. OH Oosblie
OTIEJIBHOTO PELIEeNTOpa. DTO O3HAYAET, UYTO CBETSIIIASICS TOUKA Ha ceTyaTke 00-
pasyeT KpyT CBETOPACCESTHUSI.

JlaHHbBIE 0 BeIMUMHAX (DYHKIIMU paccestHUsI U TMaMeTpOB (hOTOPEIIENITOPOB B
oBeosie MO3BOIMIN paccYUTaTh 00J1aCTh, 3aCBEYMBAEMYIO CBETSIIEHCSI TOUKOM
Ha cetyaTtke. HaGmonaeMast «0eCKOHEUHO» MaJiast CBETsIIIasicsl TouKa (3Be3/a,
HarnpuMep) aKTUBU3UPYET OJIHOBPEMEHHO TPYIIITY U3 ceMU pelenTtopoB. OnuH
U3 HUX PACIIOJIOXKEH B IIEHTPE, a I11eCTh B BepIIMHAX IMPAaBUILHOTO IIECTUYTOJIb-
Huka [Campbell, Shelepin, 1989, 1992; Shelepin, 1989; Kemno6esut, Illenenun,
1990; IenenuH, bonnapko, 2002]. Takum obpaszom, auametp 3hGeKTUBHOMI
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yacTu (OyHKIIMU pacCestHUsl, paBHbIN | yII. MUH., TTIepeKpbIBaeT 2—3 KOJOOUYKH,
ec/ii IuaMeTp Kaxknoi u3 Hux paseH 0,4 yrjl. MHUH., YTO COOTBETCTBYET Cpel-
HUM 3HaUYCHUSIM. DTO O3HAYAET, YTO HA YPOBHE PELIETITOPOB B CUITY ONITUYECKUX
3aKOHOB (hopMUpyeTcsl «byHKIMOHAIBHBIN» 3JIEMEHT AUCKpeTu3auuu. [1pea-
CTaBUTb cebe M300pakeHre MOXHO KakK IBYMEPHbI MacCUB CO 3HAYEHUSIMHU,
pPaBHBIMU YCPEIHEHHOM SIPKOCTH TI0 IPYIINe U3 ceMu perienTopoB. Hamo otme-
TUTb, YTO «(PYHKIIMOHATBHBIN» 2JIEMEHT AUCKPETU3AIIMU HE MCKITIOUYAeT POJib
doTopelienTopoB Kak OCHOBHBIX aHATOMUUYECKUX 2JIEMEHTOB TUCKPETU3ALINH,
HEO0OXOMMMBIX IS TIepeaavyr ONTUYECKOro n3o0paxkeHus, cpopMUpPOBAHHOTO
Ha ceTyaTKe B HEMPOHHbBIE CETU 3pUTETbHOM cucTeMbl. DyHKITMOHAIBHBIE ITPO-
CTPAHCTBEHHBIE 3JIEMEHTBI — 3TO He CBSI3aHHBIE KECTKO MEXKIY COO0I TPYITITHI
PELenTOpOB, a MOOWIBbHBIE UX 00beANHEHUSsI, (HOPMUPYIOIIME CUTHAT Ha T0-
cJIe/IyIole YPOBHM 3pUTEILHON CUCTEMBI TTO/I BO3/ICMCTBMEM CaMOTo U300pa-
keHus. Kak cBeT orOMpaeT B poliecce 3BOJTIOIIMN MOJIEKYIIbI M CTPYKTYPBI, TaK
1 U300pakeHust TpeOYIOT /Uisi 00pabOTKU M MMOHUMAaHUSI UX CMbIC/Ia COOTBET-
CTBYIOIIME BOCIIPMHUMAIOIIIME CTPYKTYypbl. CaMoe CII0XXKHOe M300paXxeHue —
9TO JIUIIO0, AETAIM MUMUKU, UISI UX TOHUMaHUS U BO3HUKJIM CaMble CIOXHbIE
OMOJOTUYECKHE CUCTEMbI BOCTIPUSITHSI.

J17151 TIpOBEPKM 3TOM TUIOTE3bl OBLIM MPOBEASHBI padOTHI, HallpaBJIeHHbIE Ha
“3MepeHrue MUHUMAaTbHOTO KOJIMYECTBA IMUKCeei, HEOOXOAMMBIX ISl y3HABaHUSI
00BEKTOB Pa3IMUHO CTETIEHU CJIOKHOCTH, M IJIJaBHOE — JIMIIA YeJIOBeKa, pacro-
3HaBaHMS 3HaueHUss MuMuKK | Kemmn6ern, [lenenun, 1990; lenenun, bonmap-
K0, 2002]. M300pazkeHus1 pa3HOI CIOKHOCTH BOCIIPUHUMAIOTCS IIPU Pa3TIMIHBIX
YIJIOBBIX padmepax. MHbIMU ci0BaMM, YeM CJIoKHEee U300pakeHue, TeM OOJIbIie
MUWHUMAJTbHBIX TTMKCeJIeH HEOOXOAMMO JIJIsl y3HABaHUSI 3TOTO OOBEKTA.

B cooTBeTCTBUY C MpeACTaBICHHBIMU B TJ1. 2 JaHHBIMU, pa3IMuYeHUe OTHOMI
OT JIBYX TOYEK MPOUCXOIUT MPU pa3Mepax, HECKOJbKO OOIbIIUX 1 YIJI. MUH.,
a Tl pacrio3HaBaHUs JMIla 1 MUMHWYECKUX JedopMalinii HeooXoaumMa MaTpu-
11a C paJNycoM IIIeCTh 2JIEMEHTOB AUCKpeTu3aluu. Ecau 1uiio npeacraBieHo
Ha MaTpulie ¢ PaAuyCOM MEHbIIIe MATH JIeMEHTOB JUCKPETU3AlIMU, TO PacIo-
3HATh JINIIO HEBO3MOXHO. [TpoBeaeHbl MHTEPECHbIE UCCIeNOBAHMS PACIIO3HA-
BaHUS JBYX JUIl C MUHUMAaTbHBIMU U3MEHEHUSIMM B yepTax juia. Tak, omHO
M300pakeHNe OTIIMYATIOCh OT IPYTOro HECKOJBKUMU (YHKIIMOHAJIbHBIMU TTUK-
cenamu (puc. 9.9). PesynbraTsl okasaiu, 4To 3TU OTJIMYUST OOJIBIIIMHCTBO Ha-
6onareneil crmocoObHo YIoBUTh. bojiee TOro, B JaHHBIX YCIOBUSIX BO3MOXKHO
He TOJIbKO OOHapyXeHue Jiuiia, Ho 1 ero uaeHtudukamus [Campbell, Shelepin,
1989, 1992; Kemno6en, Lllenenun, 1990].

Paccuntaem pasmep peaslbHOTO JIMIA, PA3TUYMMOTO TMOAOOHON MaTpUIICH.
JonycTM, 4YTO MeEX3pauKoBOe paccTosiHhe y MpapuiamH MOHpO paBHSIIOCH
65 MM, CllenoBaTelIbHO, €€ MOXHO Y3HaTh Ha paccTostHuu 35 M. [TomobHas yna-
JIEHHOCTb SIBJISIETCSI TUTTMYHOM /ISl pacrio3HaBaHus auil. Ha aTom paccrosiHun
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Puc. 9.9. N306paxeHns MapunuHd MoHpo u apyroi aktpucel. OTnmyme 6GuHapHbIX
NOPTPETOB BCErO B HECKONbKO (PYHKLIMOHANbHbIX MUKCENen AenatT ux nuua
pasnuyumbimn [Campbell, Shelepin, 1989, Kemnbenn, Wenenux 1990]. Beepxy —
ABe CTPOKM n3obpaxeHns nuua MapunvH MoHpo AaHbl Mpy pasHOM ypoBHE
OMCKPEeTU3aLmmn, COoTBETCTBYIOLLEM Pa3fnyHbIM YrroBbIM pa3Mmepam. Kaxaas Touka
COOTBETCTBYET «(YHKLIMOHANBHOMY» MUKCESO 3pUTENBHON CUCTEMbI, ONPeaensiemMomy
dyHKUMEN pacCcesHUsa TOYKM ONTUKON rnasa. BHM3y — noptpeTsl MoHpo v Apyron
aKTPUCbI NPY MaKCUMarbHOM Y1CIe MUKCENen Ha n3obpaxeHne

MEX3pPadKOBOE PACCTOSTHUE COCTABUT BCETO 6,5 YIII. MUH. U OyIeT MpecTaBIeHO
MaTpulieil ¢ pauycoM B JIBa FeKCaroHaJbHbBIX 3JIEMEHTa AUCKPETU3alluK, a BCe
JI1I0 OYy/IET MPEeICTaBIEHO MATPUILIEH C paTMyCOM B BOCEMb I'eKCaroHaIbHbIX AJ1e-
MEHTOB AUCKpeTHu3alMu. Eciau Obl MaTpuila, IMCKpETU3Upylolas 00bekT, ObLia
BIBOE 0OJIblIIE, TO MAKCUMAIbHOE PACCTOSIHUE, C KOTOPOTO JIMILIO ObLIO ObI y3Ha-
HO, COKPaTWJIOCH ObI BABOE U COCTABUJIO 17 M. DTO mpuBejIo Obl K pa3IMYHbIM He-
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MPUSITHBIM TTOCJICACTBUSIM IS YeJIOBeKa Ha PA3JIMUHbBIX 3TArax 3BOJIOLIMOHHO-
TO U UICTOPUYECKOT0 pa3BuTHsi. ONTUMaIbHOE COTIaCOBaHUE Pa3MEPOB MATPULIbI
reKcaroHaJbHbIX 2JIEMEHTOB JAMCKPETU3ALIUU, CAMUX JIEMEHTOB C ONTUYECKU-
MM CBOMCTBAMM CBETa IMO3BOJISIET YEJIOBEKY HA MAKCUMAaJIbHOM, (DU3MYECKU BO3-
MOKHOM PacCTOSITHUM OTJIMYUTh Bpara oT apyra (friend from foe).
CorocTaBieH1e YaCTOTHO-KOHTPACTHBIX XapaKTePUCTUK 3pEHUST U TPOCTPaH-
CTBEHHO-YaCTOTHOTO CIEKTpa HAaOJIOAaeMbIX M300paXKEeHUI MO3BOJISIET TPea-
ckazarb BUIUMOCTb 00beKTOB [llenenun u np., 1985]. biok-cxema 3Toro npo-
1ecca rnpejcrapieHa Ha puc. 9.10. BaxHasi 0coOGeHHOCTh JaHHOI GJI0K-CXEMBbI

ConocTaBneHve
BbICOKOYACTHOTHOWA
1 HU3KO4aCTOTHOM
huneTpauum
N cuctembl
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[Hubel, Wiesel, 1968] 1 MOryT ObITh MPUOIU3UTEIBHO OIMCAHbI 2JIEMEHTAMMU ‘IE g 8 — g =
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Tad6opa [Punm, 1999]. Kak yxke 6bI10 cKa3aHO B HaUaIbHBIX TJIaBaX, OHU BbIIE-
JITIOT OPUEHTAIIMOHHBIE COCTABJISTIONINE B TTIPOCTPAHCTBEHHO-YaCTOTHOM CITEK-
Tpe. Eciiv Ha M300paxkeHUU JTUIIa M300pa3uTh JTMOO TOJbKO HU3KOYACTOTHBIE,
JIN6O TOJBLKO BBICOKOUACTOTHBIE PELIENITUBHBIE TOJIsI, TO OYAET MOJyYeHO Ba
pa3HbIX TUMA U300pakeHuii (puc. 9.11). DTOT npreM Mo3BOJISIET HAM U3MEPUTh
MMHUMAaJIbHOE YUCIIO HEOOXOAUMBIX PELIETITUBHBIX TTOJIEH IJIsT Y3HABAHUS K30~
OpaxkeHUi. DTO HYKHO JJIsT 3HAHUS TPAHUYHBIX YCIIOBUI paCITO3HABAHMSI JIMIL
MPY PelIeHUU TEXHOJIOTMYECKUX 3a1ay U B KIMHUYECKO# fuarioctuke. Bom- W\ oo —_-__-_-- '
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NMonHoe onucaHune

Puc. 9.10. bnok-cxema nepegayn NnpocTpaHCTBEHHO

31 [UTsI HabII0JaTe st HU3KOYaCTOTHOE M300pakeHne pa3MepoM 65 X 65 MM Ka- T g
KETCSI CUJIBHO MCKaXKeHHBIM, U JIMIIO0 Ha HEM IMPaKTUYeCKM Hey3HaBaeMmo. Ha olea
M300paXkeHUH, COIEPKAIIEM BHICOKOYACTOTHBIC COCTABIISIOIINE, JIULIO TOIO XKe ‘E% § I
pasMepa BIIOJIHE y3HABaeMO, HECMOTPSI Ha OPEOJI, BBI3BAHHbBIN yIaIeHIEeM HI3- 3 g SE 8
KuX 4acToT. EC/IM OTOABMHYTBHCS Ha JOCTATOUYHBIC MUIST KAXIOTO M300PaskeHUST 7 g 5 8
paAcCTOSIHUSI, TO 00a JIMIA BOCIIPUHUMAIOTCS KOM(MOPTHO U XOPOIIO Y3HAIOTCS. 3] 25 s
Dty 1Ba THIA GUIBTPALUN MOXKHO COIIOCTABUTD C Pa3HBIMU TEXHUKAMU B K- g % E Ez 5
pornucu. HuszkouacrorHast huisTpanust qaet n300paXkeHKsl, KOTOpbIe HATIOMU - 5% § g g %
HAaIOT PasMbITble KaPTUHBI, TPUCYILINE TEXHUKE UMIIPECCHOHN3Ma, a BHICOKO- t%@' =
yacTtoTHasi HarmoMmuHaeT rpaduky [[enenuH u ap., 1985]. 1o uzodpaxkeHuto, -

CcocprKalleMy BLICOKOYACTOTHBLIC COCTABJIAIOLIME, Mbl MOKEM OCO3HAHHO OLIC-
HUTb SMOLIMOHAIbHOE COCTOSIHUE YesIoBeKa 110 MeJIKUM AeTajssM auua. Husko-
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Puc. 9.11. MNpumep HM3KOYACTOTHOIO 1 BbICOKOYACTOTHOTO
ONMCaHNs N3006paxXeHNin B pasHblX KaHanax 3puTerisHoN CucTeMbl

YaCTOTHOE OINMMCAaHNe OKa3bIBaeT 0oJjiee BEIPasKeHHOE SMOIIMOHAIBHOE BO3ACH-
CTBUE Ha HAOJIOMATEIS, ¥ 3a9aCTyI0 3TO BO3IEHCTBHE Jake He OCO3HACTCSI. DTO
HEOCO3HaHHOE BO3AECTBYE 0CO00 BHIPAXKEHO MPU MaJIbIX KOHTpAcTax, U3Me-
HEHUU U300paxkeHusl BO BpEMEHMU, OOJIBIIUX YIJIOBBIX pa3Mepax U300pakeHusl,
AKTUBUPYIOLIMX CaMble HU3KOYACTOTHbIE KAHAJIbI.

BaxkHO OTMETUTD, UTO KaX/blii KOMIOHEHT CIIEKTpa U300paxkeHus1, KpoMe
aMIUTUTYIBI U (hasbl, XapakTepusyeTcs Takke u opueHTtauueit [Campbell et al.,
1968; Llykkepma, 1978; ®@unn, 1999]. Mexny HeiipoHaMK M HEHPOHHBIMU Ce-
TSMU, BBIIEISIONIMMA pa3Hble OPUEHTAIIMU, YCTAHOBJIEHBI ONIMIOHEHTHBIE B3a-
umootHoteHus (Lenenun, 1981 a). B nepBuuHoii 3purensHoii kope (BA 17)
HMMEIOTCSI CUCTEMBI HEPOHOB, BBIIEIISIONTNE TTPEUMYIIIECTBEHHO CpeTHE- U BbI-
COKOYACTOTHBIE TMOJIOCHI TPOCTPaHCTBEHHbIX yacToT [Campbell, 1974; [nezep u
np., 1975] u rmaBHOEe — WX OpHEHTAIIMOHHYIO cocTaBistionnyio [Hubel, Wiesel,
1968]. Tlpu pelreHnn 3ama4y y3HaABaHUS JMIA Ha TIPOCTOM (DOHE 3pUTEIbHAS
cucTeMa MCIOJb3yeT TOPU3OHTAIbHBIE COCTaBJISIIONIME MPOCTPAHCTBEHHO-
YACTOTHOTO CIIEKTPa M300pakKeHUsI, KOTOpbIE B BOCIIPUHUMaeMoM oopase dhop-
MUPYIOT OPOBH, IJ1a3a U TyObl. DTU BU3YyalbHbIe KJIIOUM MOTYT OBITh YIpOIIe-
HbI JI0 YEPEAYIONIMXCSI TEMHBIX U CBETJIBIX MOJOCOK PA3IMYHON IIMPUHBI, TTO-
JIyYUBIIMX Ha3BaHME IITpUX-Koaa auiia [Mypeirux, 2003; Dakin, Watt, 2009].
ITpu 3TOM, HECMOTPS Ha pa3IMYHbIE MAaHUITYJISILIUU CO CTUMYJIaMU (M3MEHEeHUe
pa3mepa, OCBeIlleHMsI, paKypca) IMTPUX-KOA OCTAeTCsl HEM3MEHHBIM JIJIST KOH-
KPETHOTO JINILIA U ITO3BOJISIET Y3HATh BOCIIPMHUMAaeMbIit o0pa3 (puc. 9.12).

Topr3oHTaTbHBIE COCTABIISIONINE XOPOIIO BBIACISIOT HE TOJIBKO JIMIIO, HO U
OOBEKTHI IPYTUX CEMAHTUYECKUX KaTErOpUi, HaXOASIINXCS Ha 3alHEM TLIaHe.
OnHaKo BO MHOTMX CITy9asiX TOPU3OHTAJBHBIX COCTABIISIONIMX OKa3bIBAETCS
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Puc. 9.12. VicxoaHbin kagp dunbma (a) u npumepbl BepTukansHon (6)
1 rOpU30HTanbHOM (B) BerMBneTHow dunstpauum [JloryHosa v ap., 2014]

HemocTaTouHOo. ONTUMAaTIBHOM IS BhIICTEHMST (DUTYPBI YeIOBeKa OKa3bIBAeTCsI
BepTUKaJIbHasI QuiIbTpalys: oHa Hanbonee 3¢ (GEKTUBHO OIpeAeisieT pa3Mep 1
TTOJIOKEHNE BEPTUKAIBHOTO OOBEKTa, UTO SIBISIETCS TepBOOYEPETHON 3amadueit
00HapyXeHUs YeJI0BeKa B BOCTIPUSITUM CJIOXKHBIX CLIEH.

MMeHHO BepTUKaJIbHbIE COCTABJISIIOIIME OTPENE/ISIOT OuepTaHusl Beeit (u-
Typbl 4YeJloBeKa. «3pUTEJIbHBIN MO3T», UCIOJIb3ys BEPTUKAIbHBIC COCTABIISIIO-
1Me, CTPOUT 1AOJOH, KOTOPbIA MO3BOJISIET COOTHECTHU IBMXYIIUICSI OOBEKT
C KaTeropuei «uejoBeK», MocJe Yero ¢ MOMOIIbIO TOPU3OHTATbHBIX COCTABIIS-
IOLIUX CTPOUTCS IUITPUX-KOJ JTUILIA, C TOMOIIIbIO KOTOPOTO U MPOUCXOAUT UAEH-
TUdUKaLKMS YeJoBeKa.

Korna o6bekTOM aHaIM3a B 3pUTeIbHOM CCTeMe HabII01aTesIs SIBJISIETCS JIULIO
YyesIoBeKa, JIJIs1 BBISIBJIEHMSI TTAaTTePHOB HeBepOAIbHON KOMMYHMKAIIWH, TIPOSIBIISI-
IOLIMXCSl B MUHUMAJIbHBIX U3MEHEHUSIX MUMUKH, YK€ HETOCTaTOYHO MH(opMa-
1M, COMEPXKAIEeCsl B TOPU3OHTAIBHBIX M BePTUKAIBHBIX MPOCTPAHCTBEHHO-
YACTOTHBIX COCTABJISIIONINX N300pakeHuit. M bl MPeAnoaoXuin, YTo OHa CoIep-
JKUTCSI B IMarOHAJIbHBIX cOCTaBsitolnX. HesHaunTenbHble U3BMEHEHMST B JleTa-
JISIX, TAKME KaK YCUJICHME 3a CUET AMaroHaIbHOM (DUIBTpALIMK MEJIKUX MOPIIIMH
B YroJIKax pTa 1 IJ1a3 MOTYT CYIIIECTBEHHO U3MEHUTh BOCIIPUSITUE SMOIIMOHAb-
HbIX acMeKTOB JIULI, 3areyaTieHHbIX Ha u300paxeHusix. [ToaroroBka usobpa-
SKEHUSI JUIS1 BbIIEJEHUS] HE3HAYUTEIbHON, MPakKTUUYeCKU CKPBLITON MHbOopMa-
LIMU TPOUCXOAUT HEOCO3HAHHO B PELIEMTUBHBIX MOJISIX 3aThIIOYHON KOPBI B pe-
3yJIbTaTe MPOILIECCOB, HAITOMUHAIOIIMX MPOCTPAHCTBEHHO-YACTOTHYIO (DUb-
TpalMIO C MCIOJb30BAaHUEM BEMBJIETOB, MOMOOHBIX 3jeMeHTaMm [abopa. Dty
(unbTpalMio MOXKXHO paccMaTpUBaTh KaK OCOOYIO MAcKy, «IpUM», TIOAUYEPKH-
BaIOIINI MUMUYECKHE OCOOEHHOCTHU TIPU BOCTIPUSITUY JIULI, KOTOPBIE SBIISIIOT-
Cs1 OTTOPHBIMY CUTHAJIAMU JIJIS MEXaHU3MOB TIPUHSATHSI pellieHUsT Ha OoJiee BbI-
COKMX YPOBHSIX 3pUTEIbHOM cucteMbl (puc. 9.13).

Posib inaroHaJIbHBIX COCTaBJISIONINX TAaKXe MOXHO TMPOJAEMOHCTPUPOBAT,
ecii 00paTUThCs K UCXOAHOM (poTorpachum B 3HaMeHUTOM «Mimo3un Mapra-
pet Tatuep» [Nutepa Tomcona [Thompson, 1980]. Mutio3ms COCTOUT B TOM, YTO
JlaxKe eCcv 3HAUMTENbHO MCKA3UTh JIMIIO YeJIOBEeKa U MPEIbsBISITh €ro BBEPX
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Puc. 9.13. Npumepbl guaroHansHowm
duneTpauum:

a — ucxoaHble n3obpaxeHus;

6 — nocne BenBneTHoOW unsTpa-
uun. BuaHo HanpskeHve MblLuL
zygomaticus, oGecnevmBarLLmx
ynbIBKyY, U corrugator, co3patoLLmx
XxMypocTb [[loryHosa u ap., 2014]

MOA0OPOAKOM, TO HAOIIOMATEeNIb He MOXET €r0 OTJIMYUTh OT MCXOTHOTO M30-
opaxenusi. Eciiu uzobpaxenust Maprapetr Tatuep (ucxomHbie U neopMupo-
BaHHBIE) UMEJIM HOPMAJIbHYIO OPUEHTAIINIO, TO HabII0aaTe b JErKo pa3anJat
HUCXOAHOE U UCKaXeHHOoe n3obpaxeHus. [Ipu 3ToM OH y3HaBal, 4yeil 3To nop-
TPET, JaXe ecJid OH ObUT UcKaxkeH. MickaxeHus1 OblIM 3HaUYMUTeIbHBIMU: [TuTep
ToMcoH BbIpe3ai M3 Julla 1Ba MPSMOYToJbHUKA, OJAMH coldepxKaa oba riasa,
aBTOPOIT — TyOBI, pa3BepHya Mx Ha 180 yriI. Tpaa. U MPUKPENUI UX B TOM Xe
Mecte. MIHTepecHo, 4To HabmogaTe M He MPOCTO y3HABaIU, HO U TTIOHUMAJH,
970 3TO TpoTecK. Cieayer 3aMeTUTh, YTO MHOTOKPATHBIE MOIBITKY TMOJTYYUTh
TaKUM CTIOCOOOM SIPKO BBIPaKEHHBIN TPOTECK Ha JAPYTMX JIUIIAX YIaBaTUCh He
Bcerga. DTO O3HAYAET, TTO-BUAMMOMY, UYTO ONpeae/eHHbIE YepThI JIUIIA MpUIa-
IOT CWJIBHYIO SMOIIMOHAJIBHYIO OKpacKy M300paxkeHu0. MBI OT(GUIBETpOBaIN
HMCXOMHBIN HeMCKakKeHHBIN TTopTpeT Maprapet TaTuep ¢ BbIIeIEHHEM AUAro-
HaJIbHBIX MPOCTPAHCTBEHHO-YACTOTHBIX COCTABJISIONINX WM TTOJTYYUJIM BbIpa-
JKEHHBIA TPOTECK, MPAKTUYECKU WACHTUYHBINA 3(D(MEKTY, KOTOPBIA TOJYIUIT
ToMcoH ¢ pazBopoToM moJioxkeHust ryd. Takum ob6pazom, 1udpoBast UIbTpa-
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1IUSI C BBIJIEJICHUEM JIMArOHAJIbHBIX COCTABJISIONINX, TIO-BUIMMOMY, TTO3BOJISIET
00BSICHUTD 3(PPEKT rpoTecKa, JOMOTHUTEILHBIN K 3 (HEKTY «CJIETIOThI K MCKa-
SKEHUSIM JIM11a» B TIOJIOKEHU U TTOBOPOTA «BHU3 FOJIOBOI» B MJUTFO3UU, OTKPBITOM
IMutepom Tomconom [Thompson, 1980; Martinez-Conde, 2013].

JuaroHaibHy0 GUIBTPALMIO Mbl TPUMEHWIM MIPU UCCASTOBAHUM U3MEHE-
HUS MMMUKM Julia BoeHHocayxaimux HATO, yyacTHUKOB araHCKoil KaM-
nmaHuu. M3BecTHbli rojutanackuii pororpad Kisp denuinu coznana u ory-
OJIMKOBAJIa OTPOMHBIIM apXUB MSITUCOT JIMIL 0, BO BpeMsl 1 Tocie apraHCKoi
kammanuu [Felicii, 2010]. IIpocMmoTp doTorpaduii 1111 MOJIOIBIX JIIOAEH B 9TOT
OTBETCTBEHHBIN MEPUOI MX KU3HU MO3BOJISIET 3aMETUTh MUMMUYECKUE M3ME-
HeHHs. MBI cOWwIn, 9YTO 3TO OECIEHHBIN KAaIUTaJ IJI1 00paObOTKM C ITOMOIIIBIO
MeTon0B HeliponkoHuku. C paspeinenus: Kiap demuiium, Mbl IPUBOANM pe-
3yJIbTaThI 3TOM pabOTHI HaA puc. 9.14.

MecxogHble cdoto

Puc. 9.14. 1o, Bo Bpems 1 nocne adraHckon kamnanuu. MicxoaHble hoTondobpaxeHus
npeactaeneHbl BBepxy [Claire Felicie, 2013], nsobpaxeHus nocne o6paboTku
aunaroHanbHow dunbTpaumnen nokasaHbsl BHU3Y [JloryHosa u gp., 2015]
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KaxmoMy 13 aTux Tpex 4epHo-0e1bIx POoTOM300pakeHUi COOTBETCTBYET IO/
Ku3HU. Bropoii rom — BoitHa. MeToabl 1MaroHajabHON (GUIBTPALIMU TTO3BOJIM -
JI YCUJTUTB TJIABHOE B 3TUX U300paKeHUSIX JIUL] — WX SMOLIMOHAIBHYIO COCTAB-
Jstrolyto. Ha mepBom (JIeBOM) CHUMKE MOJIOIOTO YesIoBeKa JI0 y4acTusi B 6oe-
BBIX IEMCTBUSIX BUIHO OTCYTCTBME HAMPSIKEHUsT MBI Zygomaticus (yJIbI0Ka);
Ha CHUMKE BO BpeMsl IpeObIBaHUsI B 00€BOI 00CTAaHOBKE BUIHO HAMpPsDKEHUE
MBIIIIBI corrugator (XMypocThb), 1 frontalis (yauBieHue XU3HU — BUIHO, KakK
MHOIHSUIMCh OPOBU) — IOCJIE BO3BPAILEHUS TOMOI ITOC/Ie CIyKOBI.

AuaroHanbHast GUIBTpaLMs MO3BOJSIET, KaK TeaTpajbHblii, TPUM YCUIUTh
3HAYMMbI€ MOPIIVUHbBI WU UX TTOJABUTh.

I'AABA 1()

HEMPO®M3MNOAOT U
VITPABAEHMI MMMMKOM

10.1. HEMPOHHBIE CETH, OBECITEYMBAIOIIME
PACITOSHABAHME AN

PaccmoTpuM Heilipodusnoaornyeckrie MeXaHu3Mbl BBICIINX KackKaaoB 00-
paboTku MH(OPMAIM, Ha KOTOPBIX OCYIIECTBIISIETCS CpaBHEHME M300paxKe-
HUI C «ITMHAMWYECKUMU IabJoHaMU» W TIPUHSTHE pellieHMi. 3a rmocieaHee
BpeMsT HaKOTTUJIOCh 3HAUUTETHbHOE KOJUIECTBO SKCTIEPUMEHTATbHBIX TaHHBIX
IT0 OCHOBHBIM CTPYKTYpaM M03Ta, KOTOPbIe TPaIULIMOHHO CBA3bIBAIOTCS C pac-
MO3HaBaHUEM JIII.

B cepennne 1960-x rogoB Oblaa paspaboTaHa KOHLIEMIMS O THOCTUYECKUX
HeipoHax, JJOKaJIM30BaHHBIX B HMXKHEBUCOYHOI KOpe M M30MpaTebHO pearu-
pyIoLMx Ha 1enocTHbie 00bekThl [Konorski, 1967; Gross, 1972, 1973, 1992].
B navane 1980-x ronoB ObLIM 3apervCTPUPOBAHbI OTKIUMKM IPYIIIbI KJIETOK Ha
M300pakeHusI ULl B 00J1aCTU JHA BEPXHE BUCOUYHOI OOPO3/bl MO3ra 00€3bsIH.
Brino mokaszaHo, 4TO Ha Liejble JMla U MepeMeHYMBbIe acleKThl MUMUKU 3TH
IPYIIIBI KJIETOK OTBEYAIM aKTUBHEE B CPABHEHUH C IPYTUMU TUTTAMU U300pake-
HMiA. [laHHBIE OTBETHl U3MEHSUIMCh U B CJTydae HAJIMUYUS TIOMEX, KOTOPbIe CUIIBHO
YXyILIaIA BO3MOXHOCTb Boctipusitust inil [ Perret et al., 1982, 1985; Rolls, 1986].

Jlajiee SKCIIEpUMEHTAJIbHO OBLTO TTOKa3aHO, YTO aKTUBHOCTb HEWPOHOB
B JIAHHO¥ 00JIaCTH OIpeesIsieTCsl He TOIbKO HAIMIUEM B ITOJIe 3peHUs n300pa-
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JKEHMSI JIU1IA, HO U BeCchMa YyBCTBUTEIbHA K JINIIEBOW MUMHKeE. BBUTO BBICKa-
3aHO TIPEATIONOXEHNE, YTO OTH HEMPOHBI OLIEHWBAIOT HAIlpaBJIeHUE B3MJIsA,
MOJIOXEHNE YroJIKOB Ty0, I1a3, OpoBeii, CTeneHb UX U3rnda, B3aMMHOTO pac-
MOJIOKEHUsI YacTel WA, YTO BaXKHO I onmo3HaHust MuMuku [Haxby et al.,
2000, 2011]. B obact HUKHEBUCOYHOI KOPbI ObUIM TaKXKe 3aperuCcTpUpoBa-
HbI criennUIHbIe peakilMi Ha M300paKeHUs JIULI, OTIMYaBIIMeCcs MO CBOei
Tonorpacuu OT peaklnii Ha n300pakeHus1 ToMOB, Mebesu uian 0yks [ Tanaka et
al., 1991, 1996, 1997, 1998].

Ha ocHoBaHMM TIOJly4eHHBIX JaHHBIX ObLa TOCTPOEHA CXema CTPOEHMS
HIDKHEBUCOYHOW KOPBI, COCTOSIIIAS M3 CBEPXKOJOHOK HEWPOHOB, KOTOPHIE
pearupyloT Ha pa3Hble BapHalliy B M300paXkeHUU OJHOTO O0OBEKTa; UCCIeI0-
BaH MeXaHM3M afanTalui HeMPOHOB K M300paXkeHUIO JIN1IAa B HUDKHEBUCOYHOMN
Kope [Tanaka et al., 1991, 1993, 2003; Tsunoda, 2001]. IToka3aHo, 4TO amam-
TalMs K CEMaHTUKE M300paskeHUs TTPOMCXOAUT aHAIOTMYHO TOMY, KaK M Ha
MPEABIIYIINX YPOBHSIX 3PUTEIbHON CUCTEMBI MTPOUCXOIUT aganTalus K pusm-
YECKUM TIpU3HAKaM M300paxkeHust (TaKUM, KaK SpKOCTb, I[BET, OPUEHTALINS,
KOHTPACT, MPOCTPAHCTBEHHAs YaCTOTa).

B nanbHeiilieM K OCHOBHBIM 30HaM MO3Ta, OTBEYAIOIIMM 3a paclio3HaBaHUE
JIi1, OblIa TIpUYMCIIeHa TaK Ha3blBaeMasl 3aThlJIOYHAsl 00JacTh Jinua (occipital
face area) B HUIKHEI 3aThIJIOUHOI M3BWIMHE. B Hell HaliieHbl CTATUCTUYECKU
3HAYMMbIe OTJIMYMS OTBETOB HEHMPOHOB MPU BOCIIPUATUN M300paKEHUI JIUIL
B CpaBHeHUU ¢ ApyrumMu oobekTamu | Haxby et al., 2000, 2011; Ishai, 2008].

Heob6xommMo OTMETUTh, UTO CBEICHUS O XapaKTepe aKTUBAIIMOHHBIX CIIBU-
TOB B IPYTUX OOJIACTSIX MO3Ta YeJIoBeKa IMpY paclio3HaBaHWHU JIMII BeChMa pa3-
HOOOpa3HbBI, YTO CBSI3aHO CO CIIEM(PUKOI SKCITEpUMEHTATBHBIX YCTIOBUN. Tak,
B MCCIEIOBAHUSIX YACTO YIMOMUHAIOTCS CJEAYIOUIE CTPYKTYpPbl: MUHIATMHA
1 OCTPOBKOBasi KOpa, KOTOPhIE yYacCTBYIOT B 06pabOTKe SMOLIMOHAIBHOM BbI-
pazutenbHocTu Juiia [Fusar-Poli et al., 2009]; HYXHSST JTOOHAsT M3BUJIMHA,
yuyacTBylolas B 00paboTke cemaHTHueckoi nHpopMmarnuu [Ishai et al., 2002];
opouTOGpOHTAILHAS KOpa M BEHTpaJIbHasl YacTh CTpUaTyMa, KOTOpble obecre-
YMBAIOT ONKcaHue npuBiekareabHocTu nia [O'Doherty et al., 2003].

10.2. SKCITEPUMEHTAABHDBIE MCCAEAOBAHIMI
KPYITHOMACIITABHBIX HEMPOHHbBIX
CETEM B PACITIO3HABAHI AUL]

B naGoparopuu dusmonornu 3penust MHcTuTyra dusmosormu MMEHU
W. I1. [TaBnoBa PAH u B otesne 1yyeBoii 1MarHOCTUKM Kadenpbl TydeBoit qua-
rHOCTMKU HalmoHaibHOTro MEAUIIMHCKOTO UCCIIEI0BATEIbCKOTO IIEHTpa UMe-
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Hu B. A. AimMa3oBa MpOBOASTCS MCCIENOBaHUS OTKJIMKA MO3TOBBIX CTPYKTYD
no uaMeHeHutro BOLD-curnana ¢ nomompto GMPT Ha uzmeHeHUST MUMU-
ku. O. B. XKykosoit, IT. I1. BacunbeBbim, @. B. CokonoBbiM, B. A. DOKUHEBIM,
I E. Tpybanossim 1 E. FO. [llenennHbIM MpoBeACHBI UCCIEIOBAHUS ACSITCIb-
HOCTH HEMPOHHBIX CETel B IPOLIecCe BOCTIPUATHS L. PaccMOTpuM KapThl ak-
THUBALIMU, TIOJYYEHHBIE B 3TUX UCCAENOBAHUSIX, BBIMOTHEHHBIX METOIOM (DYHK-
LIMOHAJILHOM MarHUTHO-pe3oHaHCHOU ToMorpaduu (GMPT), KoTopslili mo-
3BOJISIET OTPENETUTh AKTUBHOCTH HEMPOHOB 110 U3MEHEHUIO KPOBOOOPAIIIEHHUSI
B Mo3ry. OcHoBHas 3agadya MPT — monyyeHne KOHTpacTHOTO M300pakeHusI,
B KOTOPOM OJTHO BEIIECTBO MOXKHO OTJIMUUTD OT Apyroro; B ciydae GMPT mpu-
MEHSIOT 0COOYI0 METOIMKY HEHPOBU3yaTN3allMK, UCTIOIb3YIOIIYI0 OKCUTEMO-
IJIOOWH U 1e30KCUTEMOTTIOONH B KPOBEHOCHBIX COCYIaX KaK HIOTeHHBI KOH-
TpacTHbI areHT — MeToa BOLD (blood oxygenation leveldependent contrast).

Mertonuka BOLD ocHoBaHa Ha ciieyrolieM MpUHIIUIIE: TTOBBIIIEHUE HEell-
POHAJIbHOI aKTMBHOCTH BBI3bIBAET MECTHOE YBEJIMUEHUE TOTPEOJICHUS] KMC-
JIOpoJia — 3TO BEJET K YBEJIUUYCHUIO YPOBHS MMapaMarHeThKa Je30KCUTeMOTJIO-
OMHa, KOTOphI CHUXaeT ypoBeHb curHajia ¢MPT. Ho yepe3 HeckoabKO ce-
KYHJ HeiipOHaJIbHAsl aKTUBHOCTD BbI3bIBAET TAKXKE YBEUUEHUE LIEPeOPATLHOTO
KPOBOTOKa M 00beMa KPOBH, UTO BEJET K YBEJMUSHUIO ITPUTOKA apTepraibHOI
KPOBH U, CJIEIOBATEIbHO, K YBETMUEHUIO OKCUTEMOTIIO0MHA. [10 HeM3BEeCTHBIM
MoKa MPUIMHAM KOJIMYEeCTBO OKCUTEHUPOBAHHOM KPOBM, KOTOpas MOCTYIaeT
B OTBET Ha aKTMBHOCTb HEHPOHOB, CHJIBHO TPEBHIIIAET METabOINIeCKOe T0-
TpebaeHue KUCIopoaa. DTa CBOETO pojia CBEPXKOMITEHCALIMST OKCUTEMOTIIO0M -
Ha BeleT K U3MEHEHUIO B COOTHOIIEHWU OKCUTEMOTJIOOMHA U Je30KCUTEMO-
JIOOMHA, YTO U3MepseTcs U saBjsgeTcss ocHoBol mist BOLD-pMPT-curnana
[Ogawa et al., 1990; Friston, 1995, 1997].

JInst ueneit ;aHHOTO MCClieIOBaHUSI METOIAMU MKOHUKU C UCTOJb30BaHUEM
HernpepbiBHOro 3D-MopduHra Ha 6aze nporpaMmMmHoro obdecrieuenus: FaceGen
(Singular Inversions, Canada) ObUIM MPUMEHEHBI CIIELMATbHbIC TECTOBbIC M30-
OpakeHMsI JIMLL BUPTYaJIbHbIX JIIONEH C 3aJaHHBIMU XapaKTepUCTUKAMU — OMTO-
kioHbl [Llenenun u ap., 2014]. 3D-MophUHT — TEXHOJOTMU KOMITbIOTEPHOM
aHMMAallMM, CO3MAlOIIeii BrieyaT/ieHre IIaBHOM TpaHCHOpPMAaILIMK OMHOTO OObEK-
Ta B apyroii. CaM TepMHH IIPOMCXOAUT OT CJI0Ba metamorphosing — mpoBeaeHe
Mpeodpa3oBaHusI, B KOTOPOM OIUH 00pa3 MOCTENEHHO MPeodpasyeTcst B IPYToi.
Heobxommo otMeTuTh, 4To 00pa3bl — 3D-Momenn rojioBel — IIpeACTaBICHEI
C TIOMOIIIBIO TIOJIUTOHAIBHOM CETKM M HATSHYTON TeKCTyphl. Pa3mernas B mpo-
rpaMMe J1Ba oOpasa, HarpuMep, ¢ MUHUMAJIbHOM Y MaKCUMAaJIbHOM CTETIEHSIMU
BBIPAXKEHHOCTU SMOIIMHU, MOKHO CUHTE3MPOBATh UX MPOMEXYTOUHBIC BADUAHTHI.
Takum o6pa3oM, OCYIIECTBIIIETCS HEITPEPLIBHOM MOPMUHT JINIIA.

HarnmoMHMM, 4TO KayecTBe CTUMYJIOB MbI MCIOJIb30BaJIM CUHTE3UPOBAHHbBIC
U300paKeHMs UL DTH JIMla He UMEJIH 1oJ1a M HallMoHaibHOCTU. MHTepecHo,
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YTO B JAaHHBIX 3KCIIEPUMEHTATIbHBIX YCJIOBUSIX OOJIBIIIMHCTBO UCTTBITYEMBIX BOC-
MPUHUMAJIH 1A B OOJIbIIICH CTETIEHU KaK MY>KCKHE, a HE JKEHCKHE, YTO MOXKET
OBITH CBSI3aHO C OTCYTCTBMEM Bojioc. CMHTE3MpPOBaHHBIC JIMIA HE MOTJIN ObITh
3HAKOMBI UCITBITYeMBbIM. BeposITHO, B CBSI3M € TeM, YTO CUHTE3UPOBAaHHBIN CTHU-
MYJI HE MOT OBITh CB$I3aH C Ha0It0AaTeIeM KaKUMU-JIMO0 TMYHBIMU OTHOLIEHU -
SIMM, JIMLIO BOCIIPUHUMAJIOCh HE KaK LIEJIOCTHBIN O0BEKT, a KaK ClieHa, COCTO-
sI111asl U3 HECKOJIbKUX 00BEKTOB OTNIeJIbHO, — TJ1a3, ryd, Hoca. [loaTomy 3amauy
orpesieJieHUs SMOLIMI U TTOBOPOTA UCIIBITYEMbII pella, Kak MPOCTPaHCTBEH-
HYIO 33J1a4y OIpe/ieJIeHUsI OTHOCUTEIbHOTO MOJIOXKEHUS yroyika ry0d (BBepX Wiun
BHU3) U MOJIOXXEHUS HOCa OTHOCUTEJIBHO LIEHTPAJbHOM OCH Jiniia (TOBOPOT Ha-
MPaBO WY HAJIEBO).

Kak u npy ctumysisiiuy MaTpUilaMu BbISIBJIeHA aKTUBALMS B TTOSICHON Kope
npu cpaBHeHn BOLD-curHanos mmokoit — aktuBamys. CTpYKTYphI, BXOISIIE
B CeTb 0a30BOTO peXkruMa, HaXOASITCS B ONITOHEHTHBIX OTHOILIEHUSIX CO CTPYKTY-
pamMu, aKTUBUPYIOIIMMMCSI TIPU BBITIOJHEHUU 3aja4y pacrio3HaBaHMSI, MOCTaB-
JIEHHBIX B HaIlIUX 3KCIIepUMEHTax. Bo3MOXHO, HEIPOHHBIE CTPYKTYPhI CETH Oa-
30BOT0 PEXKMMa BBIMOJIHSIOT POJIb CBOEOOPA3HOIO CPABHUBAIOIIETO YCTPOUCTBA,
KoMITapaTopa aKTUBHOCTH MeIUaIbHbIX 30H KOPbI C AKTUBHOCTBIO JIATEPATIbHbBIX
obacTteil nmpedpoHTaIbHOU KOphI. OlLieHKa UCIIBITYeMbIM ITIOBOPOTA YTOJIKOB Iy0
U TTIOBOPOT HOCA IMPY OLIEHKE 3MOILMOHATIBHOTO BbIPAXKEHUS U MPU OLIEHKE MTOBO-
pOTa rojIoBBl HEBO3MOXKHA 0€3 yIaCTHSI MEXaHM3MOB, 00eCTIeUNBaIOIIMX N301pa-
TenbHOe BHUMaHue. [1oaToMy Ha mosryuyeHHBIX Hamu KapTax @M PT-aktuBHOCTI
MOJTy4YeHa aKTUBALUS PA3JIMUHBIX YUACTKOB TEMEHHOM KOPBHI.

Takum 006pa3om, aHanM3 AaHHBIX (PYHKIIMOHATBLHOTO KapTUPOBAaHUS MO3-
ra yeJjoBeKa rmokasaj, YTO, BEepOSITHO, CYIIECTBYIOT JiBA OCHOBHBIX (DYHKIIMO-
HaJIbHBIX 0JIOKA, BXOISIIMX B CUCTEMY paclio3HaBaHUS JIULL: TIEPBBI — y3u-
¢dopMHast Kopa, KoTopasi akTUBUPYETCSI BCeTia MpU MPeabsBICHUU JIUIL; BTO-
poii — TeMeHHasl, JIOOHasi U Apyrvue 00JIacTH, YYacTBYIOILIME B pacliO3HABAHUU
Jui. CTpyKTypa BTOPOTo 0JIOKa 3aBUCUT OT MHCTPYKIIMU U IPYTUX DKCIEPU-
MEHTAJbHBIX YCIOBUI. DTOT pe3yJbTaT HAXOAUT MOATBEPKAEHUE U B PE3yJib-
Tatax ¢MPT-uccnenoBanuii, IpoBeaeHHBIX B Ipyrux jJadoparopusix [Haxby,
2011; Sarkheil et al., 2013].

Panee ObUIO KOCBEHHO IMOKa3aHO yyacThe (PPOHTAIBbHOI KOPHI B paciio3Ha-
BaHMU JINIl METOAOM BBI3BaHHBIX MoteHuuanoB [Jeffreys, 1989; MamaiimoB
u ap., 2000; Muxaiinosa, 2005; Mikhailova et al., 1997]. B npedpoHTanbHOi
KOpe — B 3TOi1 3aaue — eliie 0osiee HarIsiAHO Oblja BBISIBJIEHA OTITTOHEHTHOCTh
paboThl HEMPOHOB MOSICHON U3BUJIMHBI U TOP3abHON NTPe®POHTAIBHON KOPBI.
Kpome B3aumoneiicTBrii BHYTpU NMpedpOHTATBLHON U (DPOHTATILHOM KOPHI €CTh
npsiMoe U oOpaTHOE B3aMMOJICICTBUE C 00JACTIMM TEMEHHOM, HUKHEBUCOY-
HOI1 1 3aThLIOYHOM Kopbl. [TokazaHa mpuHLIMITMAIbHAS PA3HULIA TTACCUBHOTO U
aKTHUBHOTO BocIpusaTud. [laccuBHasi MOHOTOHHAas 00pabOTKa 3pUTEIbHON UH-
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opman MO3roM BKJIIOUAET MTPEUMYILECTBEHHO 3aThIOYHbIE 00JIaCTH MO3Ta.
YcnoxxHeHre SKCepUMEHTATbHOM CUTYallMU «TTOIKTI0YACT» 3pUTEIbHbIC 30HbBI
BUCOYHOM 1 TeMEeHHOI Kopbl. HeoOX0omMMoCTh aKTUBHOTO BbIOOPA, TIPUHSITUS
pelleHus1, TUIaHUPOBaHUs NEHCTBUI Ha OCHOBE MOJYYEeHHOU MH(pOpPMaLUU U
MPUHSITOTO PelIeHUs, BKIIOUAeT MPAaKTUYECKU BCe 00JaCTU MO3ra, BIUIOTh 10
(bpoHTanbHOI KOpbI. OJHAKO YNPOIIEHUE CTUMYJISLIMU WK HayuyeHUue BHOBb
repepacrnpenesieT aKTHBHOCTb.

TTokazaHbl HATJISITHBIE PA3TAYMS aKTUBHOCTH MEKITYy MEAMATLHOM 1 JTaTepasib-
HOM MTOBEPXHOCTHIO (DPOHTATBHON KOPBI. DTU PA3INIMS TTO3BOJIMIIM MPENITONO0-
JKUTB CYIIECTBOBAHNE HECKOJIBKUX LIEHTPOB TIPUHSITHS PEIIeHUH BO (hPOHTAITb-
HOW obyiactu. MeXy HUMU MMEIOTCSI OTITMIOHEHTHbIE BHYTPUKOPKOBBIE CBSI3U.
Mmerotcst 061acTit, OCYIIECTBIISIIONIME PEIIEHUS 10 MHOXECTBEHHBIM KPUTEPH -
SIM U TI0 KOH(MIIMKTYIOIIMM olleHKaM. Hampumep, peliieHns B SMOLMOHATBLHOMN
chepe MOryT KOHGIMKTOBATh C pellIeHUsIMU B cdepe mo3HaBaTesibHOM. LleHTpbI
MPUHSITUS pelICHUI paboTaIOT C TPUMEHEHNEM MHOXECTBEHHBIX KPUTEPHEB Kak
HEMpPOHHBIC ONMOHEHTHbIE CUCTEMbI. Takasi KOHCTPYKIIMS (DpOHTaIbHOI 001a-
CTU 00ecreunBaeT aeKBaTHOE MOBEIEHNE B MOBCEMHEBHbBIX U B 9KCTPEMATbHbBIX
cutyamsx. HapyiieHue cyiecTByiomiero 6agaHca MpuBOIUT K «[TapOKCU3MaM»
B IeSITEJIbHOCTH YeJIoBeKa.

B crenyroiiieii cepuu uccienoBaHuit ObUIO CUHTE3UPOBAHO TPUALIATD IIECTh
pasHbIx Jinil. [Iporienypa CTUMYJISILIMK BKITIOUasIa MpeabsBiIeHUe IBYX (a3 CTH-
myisua (puc. 10.1).

PA3A 1 DA3A 2

Puc. 10.1. MeTtoaunka npoegeHna pMPT-nccnegosaHus:
npvMepbl CTUMYFOB 1 onrcaHne a3 CTUMynauum
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B dasze 1 MHOTOKpaTHO TIPEIbSBISIM U300paKeHWs TPUALATH IIECTU ONTO-
KJIOHOB C HEHTpaJIbHBIM BBbIpaKEHUEM JIMIA, OPUEHTUPOBAHHBIX IIPSIMO.
B daze 2 npeabsaBiasiii M300pakeHUsl TeX K€ ONTOKIOHOB, HO M300pakeHMsI
JIAII IaBAJIMCh B pa3HbIX IOBOPOTAX, MPU pa3HbIX BeIpaXKeHUSIX 3Mo1uii. J106po-
BOJIbLIbI BBIMOJIHSIN JBE UHCTPYKUMU: B pase 1 HeoOXoaAMMO ObUTIO HAXXUMATh
KJIaBUIIIY B OTBET Ha Kax0¢e MpeabsiBJieHue CTUMYJIOB, a B (pase 2 — pacro3Ha-
BaTh JIMOO MUMUKY (PagoCTb-TPYCTh) JIMOO MOBOPOT JiMlla (HalpaBO-HAJIEBO).
Bri6op peructpupoBaiy Mo HaxkaTuio 100pOBOIbLIAMU JIEBOI MU ITPaBOii KJia-
BUIIIM KOMITBIOTEPHOI MBIIIIH.

PaccMmoTpuM KapThl aKTUBAIIMK, TTOTYYEHHbBIE ITyTeM BEIUMTAHMS Pe3yiTbTa-
TOB B Pa3IMYHBIX (hazax CTUMYJSIIIUU. BBISIBIEHO, YTO aKTUBALIMS B YCIIOBUSIX
HCTIOJb30BaHMSI MHCTPYKIIMKM Ha OTpeJesieHre SMOIMU TTOBBIIIeHa B CpaBHE-
HUU ¢ UHCTPYKIIMEN Ha onpejesieHre moBopoTta. [1pu BbITToTHeHU 00euX NH-
CTPYKLIMI MBI HaOJItoJaeM crieinUIeCKUi MaTTepH CETH Paciio3HABaHUSI JIULI:
aKTHBALMS KJIACCUYECKMX, OTBETCTBEHHBIX 3a pacrio3HaBaHUE M300paxkeHUit
i (Harpumep, dy3udopmMHas u3BuWiIMHaA, BA37), U DOMOJHUTENIBHBIX 30H
MO3ra, KOTOpbIE 3aBUCSIT OT UHCTPYKLIUU U APYTUX SKCIIEPUMEHTAIbHBIX YCJI0-
Buii (cM.: nBeTHast wuttoctpauust 10.1).

PaccMmoTpumM Gosiee oapoOHO pacHIMpeHHYIO 4YacTh CUCTEMBI paciio3HaBa-
HUS JIML, KOTOpast 3aBUCUT OT pa3IMYHbIX (haKTOpoB. Tak, COrJIaCHO MOJyYeH-
HBIM JaHHBIM, IIPY BBIIOJIHEHUM O0€MX MHCTPYKLIMK HaOIIomaeTcsl OOIIMp-
Hasl akTUBAIUS BO (PPOHTAIIBHOM M TEMEHHOM OT/IeJIaX TOJIOBHOTO MO3ra. OTH
30HBI aKTUBHO YYaCTBYIOT Ha pa3HBIX dTarax HeBepOaJIbHOM KOMMYHUKAIIMU
B ONMMCAHWUU TIPOCTPAHCTBEHHBIX OTHOIIEHWI (3JIEMEHTOB JIUIIA), OTHOIIIEHUU
B MOJIOXEHWUU B MPOCTPAHCTBE MEXJy JIOAbMU, B MPUBJICUEHUN BHUMAHUS U
B MIPUHSTUM peltieHnit. Oco00 BbIIEIUM aKTUBALIUIO B 00JACTU TTPEMOTOPHO
KOpbl — BTOPUYHOI JBUTATeIbHOI 30HbI, B KOTOPO BO3HUKAET U (DOPMUPY-
FOTCSI TUIaH U MOCJIeA0BATEeIbHOCTh CJIOXKHBIX IBUXKEeHUI. Poib naHHOI o61acTu
B pacro3HaHWU JIMIL 0 KOHIIAa He omperneseHa. [IpuHATO cuuTaTh, YTO BEH-
TpaJIbHbIE YaCTH MMPEMOTOPHOI KOPbI PYHKIIMOHATLHO CBSI3aHbI C TPEAMETHBIM
BHMMaHUEM, a JopcajlbHble — C IIPOCTPAHCTBEHHBIM. Takske HabI01aeTcs: 00-
LIMpHAs aKTUBAIUS B TEMEHHBIX OT/IEIaX TOJIOBHOTO MO3Ta, 0COOEHHO OHa BbI-
paxxeHa B HIDKHEW M BepXHeil yacTsax TeMeHHOU monu. M3BecTHO, 4TO TeMeH-
Hasl Kopa UrpaeT KJII0UeBYIO POJIb B POCTPAHCTBEHHOM BHUMaHWM, ONTMCAHUU
MPOCTPAHCTBA, TTPOCTPAHCTBEHHBIX OTHOIIEHMX, OTHOIIECHUSIX MEXITy MHIM-
BUAyYyMaMM, MHAMBUIYYMOM U 3axBate pykoii [Hyvarinen, Shelepin, 1979]. Ak-
TUBALIMSI JAaHHOTO MaTTepHa B HAIIMX YCJIOBHUSIX, CKOpee BCero, Obula BhI3BaHA
crnetUuKoN CTUMYJIBHOTO MaTepralia (CHHTe3MpOBaHHbBIE JINIIA).

HabGitonaercst HEBBICOKUIT YpOBEHb aKTMBALMM B OCTPOBKOBOI [10JIe KOPbI
KOHeuHoro moasra (insular cortex) u ckopisymne (putamen). OcTpoBKOBasi Kopa 1
CKOpJTyTIa CBSI3aHbI C COLIMATbHBIM B3aMMOJICMCTBUEM, B YACTHOCTU HEBEpOATb-
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HOW KOMMYHMKAIIMEH, SMOIIMOHATIBHBIM BOCIIPUSTUEM, OCOOEHHO TpU pabo-
Te C U300paXKeHUSIMU JIWII, BbI3bIBAIOIIIMMY HETaTUBHbIC SMOIIMOHAJIbHBIE peaK-
LIMU, — 3TO MOATBEPXKICHO B MHOTOYMCIIEHHBIX UCCIIE0BAHUSX — KOJIbLIO HEHA-
BUCTHU U oTBpalleHus [Senju et al., 2009; Conty et al., 2007]. TTo BexJIMBbIM OT-
YeTaM HaIlIUX UCTTBITYEMBIX OMTOKJIOHBI BOCIPUHUMATUCH KaK HEKpacuBbIe. AK-
TUBALIMS B MUHOAIMHE, KOTOpas SIBJISIETCS BaXKHEUILECH CTPYKTYpOW B CUCTEME
pacrio3HaBaHUS JIML, B HALLIUX YCJIOBUSIX HE BbISIBJIEHA HU JUISI OJHON U3 3aauy.
MoOXHO TIPEIONIOKUTb, YTO, BO-TIEPBBIX, ITO CBSI3aHO C TEM, UTO CTUMYJIbI B pa3-
JIMYHBIX 3a]a4axX ObLIN OIHU U T€ XK€, MEHSLJIACh TOJIbKO MHCTPYKIIUS; BO-BTOPbIX,
JINTI0, aXe HeUTpaibHOE, SIBJISIETCSI O9MOLIMOHAIBHBIM CTUMYJIOM [bapabanHiiu-
KOB U ap., 2014]. Takum oOpa3om, MUHIaIMHA ObUIa aKTUBMPOBaHa BO BceX (da-
3ax uccienoBanusi. CoracHo MeToauke nposeaeHust M PT, kapTbl akTUBaLIMU
PacCUMTHIBAIOTCS HA OCHOBE BBIYMTAHUS OJHOM (hasbl U3 1pyroit. COOTBETCTBEH-
HO, TIpY BBIYUTAHWHU (Da3 aKTUBALIMS B JAaHHOM 00J1IacTH ObLiIa yCpeTHeHa.

B 11es10M crieyeT OTMETUTD, YTO TIOJYYeHHbIE KapThl aKTUBALIUM 30H, BXOJISI-
LIKX B PACILIMPEHHYIO YaCTh HEPOHHOI CETH, COBITAAAIOT C TAHHBIMU, MOJTY4YCH-
HBIMU B APYTUX JIAOOPATOPUSIX B PA3IMYHBIX 33afa4ax, CBSI3AaHHBIX C MPUHSITHEM
pemenus [Keuken et al., 2014]. Ho B To e BpeMsl HEOOXOAMMO MOTYEPKHYTh,
YTO 3TU XK€ 30HbI UTPAIOT CYILLIECTBEHHYIO POJIb U B MPOLIECCAX BOCIIPUSATHUS JTULIA.
Jeno B ToM, 4YTO IPU BOCIIPUSTAMN 3HAUUMbBIX IMOIIMOHATbHBIX CTUMYJIOB (JIULIO,
NIBUDKEHME), YEJIOBEK aBTOMATUUECKM MOJEIMPYET B CBOEM CO3HAHUM TICUXUYE-
ckoe cocrosinue npyroro. [loHumaHue TOro, 4To AeNaloT ApYrue, Kak OHU ceOst
YYBCTBYIOT B OIpENEICHHON COLMATbHON CUTYalluM, KaKUe SMOIMU UCIIBITHI-
BalOT, — BCE 3TO SIBJISIETCS HEOOXOMMBIM YCIIOBUEM [IJISI TOTO, YTOOBI YCITEITHO
OPUEHTUPOBATHCS B CJIOXKHOM U MTOCTOSIHHO MEHSIIOIIEMCSI MUPE.

ba3ucomM NpoHMKHOBEHUsI BO BHYTPEHHUIT MUP JPYroro 4ejaoBeKa sIBJsSIeTCs
MpoLIeCC MOAPaXKaHUsI — BOCIIPOM3BEACHNE CYOBEKTOM IBVMKEHU, NEHUCTBUM,
MOBEACHUS, B TOM YUCJIE U SMOLIMOHAIIBHOTO COCTOSTHUS Ipyroro cyobekra. Heii-
POMU3NOIOrMUECKOil OCHOBOM TOAPaKaHUS SIBJISIIOTCSI 3epKajlbHbIe HEMPOHBI;
3TOT TEPMUH ObLI onpeaeeH B cepearte 1990-x ronos s 0003HAUEHUs TPyTi-
bl HEIIPOHOB, HAMIEHHBIX B KOPE OOJIBIIMX MTOMyIIapuii MaKaK METOJIOM BBEIE-
HUsI MUKpoaiekTponoB |Rizzolatti, et al., 2004]. JlanHble HelipOHBI BO30YyXKOa-
I0TCSl KaK TIPU BBIMIOJTHEHUU OMPEAEIEHHOTO JICUCTBUS, TaK U MPU HAOTIOIEHUN
3a BBIITOJIHEHUEM 3TOro AeiicTBus apyruM nHamBumyymom [DiPellegrino et al.,
1992; Gallese et al., 1996]. [TepBoHauasbHO OHU OBITM OOHAPYKEHBI B HUKHEI
JIOOHOW M3BWIWHE, 3aTEM B HIDKHEW TEMEHHOU J0JIe U BEPXHEU BUCOYHOI 60-
posze. BriociiencTBum B 1aHHYIO CeTh ObUT BKJIIOUEH PETrMOH IMPEMOTOPHOM KOPBI
[Gallese et al., 2004; Iacoboni, 2005; Rizzolatti et al., 2001; 2004; 2008].

TakuM 00pa3oM, aKTUBU3ALIUST 3¢PKATbHBIX HEMPOHOB ITPOMCXOIUT HE 3a CUET
KaKoro-Jjn0o 0OJHOTrO HEMpOHa, a KaK pe3y/ibTaT padoThl LIEJI0 HEMPOHHOM CETH.
Tak, HelipoHHas apXUTEKTypa Ipoliecca noapaxaHus, cortacHo Mapko Ako-
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oonu [lacoboni, 2005], cocTOMT M3 TIOCIEIOBATEILHBIX 3TAIIOB. CUTHAJI CHaYa-
Jla TIOCTYIaeT B BEPXHIOIO BUCOYHYIO OOpO3ITy, 3aTeM TIPOMCXOIMT €ro Tiepenavya
B 3aIHME€ TEMEHHBIE OTIEJbI, OTTYIa — B HUKHIOIO JIOOHYIO M3BWIIMHY (B TaHHOM
00J1aCTH TIPOMCXOAUT KOAMPOBAHUE 1I€IU IeMCTBYSI, €ro OlIEHKa), najiee CUrHaI
BO3BpalllaeTcsl B BUCOUHYI0 KOpy. CoracHo MojsydeHHbIM JaHHbIM [lacoboni,
2005; Rizzolatti, 2001], B 2T0I1 06J1aCTH TTPOUCXOAUT CPABHEHWE ACHCTBUSI APYro-
TO MHIWBUIYYMa M CEHCOPHBIE TTOCEACTBUS aKTa MmoapaxkaHus. Eciu mpu cpaB-
HEHUM HaOJIIOMAeTCsl COBITAJICHUE TaHHBIX, TO UMEET MECTO aKT ITOIpaskaHUsI.
DyHKIIMOHNPOBAHUE ITOM CUCTEMBI TAKXKE 3aBUCUT OT MHCTPYKLIMU U SKCIIEPH-
MEHTaJIbHBIX YCJIOBMiA. Tak, uccaenoBaHus, IPOBOMMbIE Ha ITpUMarax, rmokasa-
JIM, 4TO pa3Hble HEMPOHBI aKTUBUPYIOTCS B CIyyae, KOrjaa Makaka TSIHETCsI K efie
M TIOJHOCUT €€ KO PTY, a TAaKXKe KOT/la OHa IepeMeliiaet eay B cropoHy [ Hyvarinen,
Shelepin, 1979; Fogassi, 2005].

3mech MBI 0OOpaliaeM BHUMaHUE Ha TO, YTO CUCTEMBI 3epKaJIbHBIX HEIPOHOB
1 OTIMCAHUS JIMII B TIEPBYIO OUePeIb CBSI3aHbI C CEHCOPHBIM HeBepOATbHBIM B3a-
MMOIEMCTBUEM U YUACTBYIOT B TOCTPOSHUY MUMUKH, TTO3 U 3KECTOB B OCHOBHOM
MpY B3aUMOACHCTBUU CyOBEKTOB. B HaIIMX MccaenoBaHUSIX 30HbI aKTUBALIMU
MPY BOCTIPUSITUM JIUI] U OLIEHKW X DMOLIMI COBMANAIOT C 30HAMM, B KOTOPBIX
JIPYTUMHU HCCIeI0OBATESIMA ObLTA HalIeHBI 3epKaJbHbIe HEWpPOHBI. Bobinas
aKTUBAIIMs B HAIIUX 9KCIIEPUMEHTAIBHBIX YCIOBMIX HAOIOMaeTCsT B 00JIaCTH
MPEMOTOPHOI Kophl. st JaHHO# 001acTH XapakTepHa JBYXCTOPOHHSISI aKTH -
BallMsl, YTO, COIVIACHO KCIEepUMeHTaIbHBIM JaHHLIM | Leslie et al., 2002], ume-
€T OTHOLIeHWEe K UMUTALIMU, a He K MTACCUBHOMY HaOJIIOJCHUIO 32 CTUMYJIAMU.
W3MepeH ycpeqHEeHHbI ypOBEeHb aKTUBAIIMM B aKTUBHOM (ha3e st TPYIIITBI 13
nBaauaty yetbipex uyenaosek npu p = 0,001 (FDR-corrected, p = 0,05) B 3agaue
Ha ompeeieHre SMOLMU. 3aUKCUPOBAaHBI HEKOTOPBIE OTJINIUS B TTOJIOXKEHUU
aKTUBHUPOBAHHBIX 30H JIEBOTO M MPABOTo Mojyiiapuii. [TosmydeHHbIE B HallleM
HCCAeNOBAaHUM OTJIMYHSI, BEPOSITHO, MOXKHO OOBSICHUTDh HATMIMEM PEUEBBIX 30H
Bpoka u BepHuke B JieBOM MoOJyLIapUM.

[Tpu o6patHOM BbiunTaHuu (aza 1 — daza 2) HabrOIAaETCS TATTEPH, COBEP-
IIEHHO OTJIMYHBIN OT MaTTepHa Mpeablaylieit a3kl MO3rOBOM aKTUBALIMK (CM.:
nBetHas wunocTpanus 10.2). JlaHHBIN maTTepH BKIIOYAeT B ceOsl MeIMaIbHYIO
NMpedPOHTAIbHYIO KOPY, BUCOYHO-TEMEHHOM CTBIK, MPEIKINHbE U 3aIHIOI0 TT0-
sacHylo u3BunHy [Van Overwalle, 2009; Amodio et al., 2006; Brass et al., 2007; De
Lange et al., 2008]. B coBpeMeHHBIX HCCICI0BAaHUSIX JAHHBIN ITaTTePH OMpeaesi-
0T, KaK CeTh 10 YMOJYaHUI0, UJIM CETh 0a30BOr0 pexXrMa. AKTUBALIUS TIPU 3TOM
TakKe 3HAUUTEIHbHO OOJIbIIIE B 3a/1a4e PacTiO3HABaHUSI MUMUKM JTUIIA.

N3BecTHO, YTO HEKOTOpBIe 00JAcTH Mo3ra (ITosicCHask M3BWJIMHA, 9acTh Te-
MEHHOU KOpPBbI) NEMOHCTPUPYIOT BBICOKMIT YPOBEHb aKTUBHOCTHA BOBPEMSI Tak
Ha3bIBaeMOro MoKos (ImaccuBHasl (aza) — mepuoaa OTAbIXa UCHBITYEMBIX OT
AKTUMBHOTO pelleHUs IKCIIEpUMEHTAIbHOM 3a1aun (akTuBHas (aza). DTo Hau-
BHOE TPEICTaBJICHNE KacaeTCsl BHEITHErO IBUTATEIbHOTO MPOSIBJICHUSI aKTHUB-
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Hoctu. [TponcxoauT cpaBHeHUE CUTYaIlUii, KOT/IA €CTh NesTeIbHOCTD U €€ HeT.
OTcrona BO3HMKJIIO TPeNCTaBIeHUe O 30HE MOKOs. B melicTBUTEIbHOCTH MO3T
MOCTOSIHHO paboTaeT, HO MPOUCXOAMUT MPU CMEHE AESITebHOCTH aKTUBaLMs
pa3HbIX 00JacTell, KOTOPBIE CBSI3aHbI B KPYITHOMACIITAOHOE HEHPOHHbBIE CETH.
[MoaTomy MO3r paboTaeT Kak KoMIlapaTop, CpaBHUBAIOIEE YCTPOMCTBO, O YeM
MBI HEOJTHOKPATHO YITOMUHAJIN.

B Hammx sKkcneprMeHTATbHBIX YCJIOBUSX TIOKOSI He ObIIO, HO MHCTPYKIIMSI,
BbINOJIHSIEMas B (pasy 1, Kazajaach UCIIBITYeMbIM 0oJiee IPOCTOM 3a1aueil, Tak Kak
B JaHHOI haze TpebOBATOCH MPOCTO HAXKMMATh Ha KJIABUIIW B OTBET Ha MpPelb-
SIBJICHUE TECTOBOT'O CTMMYJIa B CpaBHEHUHM ¢ (a3oii 2, Koraa TpeboBaoch Mpo-
BOIMTH KiiaccuuKaluio (pacro3HaBaTb MUMUKY MJIM TTOBOpOT). Takum oGpa-
30M, MO3T TlepecTparBaeT MaTTepH CBOEH aKTUBALIMK TTPU CMEHEe NesITeTbHOCTH
B 3aBUCHMOCTH OT KOHTeKCTa. MOXKHO MPEATONIOXNTh, YTO aKTUBAIUS TaHHOTO
MaTTepHa B HAIlIMX SKCIIEPMMEHTATBHBIX YCJIOBUSAX OblLIa BbI3BaHa OoJiee Mpo-
cToii MHCTpyKIuMei dasbl 1. OnHaKo MOXHO caefaTh U IPyroe MpeanojoxeHue.
MpbI OTMEYaEM MaKCUMAaJIbHYIO aKTUBALIMIO MPU MaKCUMaJIbHOM pa3HUILIC BHIYK-
TaeMbIX (ha3. CylecTByeT OOJIbIIOE KOJTUISCTBO SKCIEPUMEHTATbHbBIX JaHHBIX,
MTOATBEPXKIAIOIIMX aKTUBALIMIO 3TUX 00JIacTeil B 3aJavax, CBA3aHHBIX C 3MTU30-
nraeckoi maMaTeio [Greiccius et al., 2004], mpencraBieHueM cedsi, B YCIOBUSIX
colLMaIbHOrO NMo3HaHMs 1 B3auMopeiictBus [Canessa et al., 2012; Iacoboni et al.,
2004]. Eciu pexXuM TaKoB, YTO aKTHUBALIUSI CMEHSIETCS €€ OTCYTCTBUEM — OT/bI-
XOM, TO BO3HMKAET TPEIIONIOKEHNE, UTO TaHHAsI CeTh CBsI3aHA HE C COCTOSTHU-
€M TIOKOS$I, a C BHYTPEHHEI IeATeIbHOCTbIO MO3ra YesioBeKa. DTy NesITeIbHOCTh
00pa3HO Ha3bIBAIOT BHYTPEHHMM MbIlIUIeHUEM cyObekTa [Andrews-Hanna et
al., 2011]. Crenyer Tak:Ke OTMETUTD, UTO B ¢pa3e 1 MBI IIPEIbIBISIN JINIIA, KO-
TOpbIe ObLIU IIPSIMO OPUEHTUPOBAHBI OTHOCUTEJIBHO CaruTTajabHOM ocH (B dac).
Barasia rnasza B r1a3a urpaet BaKHYIO POJib B COLMATIbLHOM B3aMMO/ICCTBUH JIIO-
neii. Ocoboe MecTo B JaHHOM TUTIE B3aUMOJICICTBUST OTBOAUTCSI pab0Te MUMUYE-
CKMX MBIILILL JIULIA, TTO3BOJISIIOLIMX MEpeaaTh KaK CUJIbHbIE, TAK U €1Ba YJIOBUMbIE
TICUXOJIOTUYECKUE COCTOSTHUSI IPYroro 4yesloBeKa. DTO TPEATIOIOKeHe COBMa-
JIaeT ¢ YK€ M3BECTHBIMM JaHHBIMM, COTJIACHO KOTOPBIM HaIpaBJieHUe B3TJIsIa
MpsIMO, TJIa3a B Ila3a, MOXET BbI3BAaTh aKTUBAIMIO JaHHOTO NaTtTtepHa [Conty et
al., 2007]. Oco0blii MHTEpeC TPU aHaJIM3e MAaTTePHOB aKTUBALIMU MPEACTABIISICT
aKTUBAlLIMS B 00JIACTU MEIUaIbHOI MpepOHTAILHON KOphl. Posib MeauanbHO
npedpoHTaNIbHON KOpbl Ha JTaHHBIM MOMEHT aKTMBHO oOcyxmaercs. [TpuHsTO
CUMTaTh, UTO JaHHAS CTPYKTYPA yIacTBYET B OITMCAHUU U OLICHKE KaK CBOETO, TaK
U 9yKOTo Icuxudeckoro cocrosiHus [Bryan et al., 2012]. OcoGeHHO MHTEPECHBI
HCCIIeIOBaHNsI, U3YYaloIIe POJIb TaHHOW OOJIACTH B 3TUOJIOTUN KITMHUYECKUX
paccrporicTB. Tak, Tipu 3a00JIeBaHUAX, COMPOBOXKIAIOIIMXCS Ae(ULIUTOM CITO-
COOHOCTU TTOHUMATD UyKre yOexxIeH!s, HaMepeHHsl U YyBCTBa (Harnpumep, rpu
ayTu3Me, 130G peHnH, TPEBOXHBIX PACCTPOICTBAX U IETIPECCUN), TIPUCYTCTBY-
10T IUC(PYHKIIUM B 30HE MEAUATbHOM MpedpPOHTaTbHOI KOPHI.
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10.3. OITITIOHEHTHBIE B3BAMMOAEMCTBUS
PA3AMYHBIX 3BEHLEB
KPYTTHOMACIITABHBIX HEMPOHHBIX
CETE B PACITO3HABAHMI AU1]

Oco00 cienyer MOMYEPKHYTh TOT (haKT, YTO JAHHbIE CUCTEMbI, BBISIBJICH-
Hble HAMU MPU BBIUMTAHUSIX Pa3IWUYHbIX (a3 cTUMyISALUU, GYHKIUOHUPYIOT
He U30JIMPOBAHHO, a TOJbKO BO B3aMMOACUCTBUU. METOIOM OLIEHKU JIOKAJIb-
HOro KpoBoToka Bo BpeMeHU (BOLD-curHama) Mbl IpoBenIn aHalIU3 MEXIY
BOBJICUEHHBIMU B JIAHHYIO pa00OTy pa3HbIMU CTPYKTypaMM MO3Ta B Pa3TUYHbIX
dazax ctumynssumu. B kaxnoit ¢aze 3aperucTpupoBaii CHHXpPOHHOE M3MEHe-
HUE aKTUBHOCTU (hYHKIIMOHAIbHBIX 30H (puc. 10.2 a). [TokazaHo, 4TO ypoBeHb
BOLD-curnana B 3TUX CTPyKTypaxX CXOJAHBIM 00pa3oM MOAYJIUPYETCS YCIOBH -
SIMUA CTUMYJISILIMK — depegoBaHueM (da3. [TonyueHHbIE pe3yabTaThl, HECMOTPSI
Ha Pa3HOPOAHYIO PYHKIIMOHAIBHYIO clielIM(PUKY YKa3aHHbIX 00s1acTeil, MO3BO-
JIMJIA YCPEAHUTh UX U CPABHUTh MeXIy co00ii. Takum 00pa3oMm, BBISIBUIM OTI-
MOHEHTHbIN xon KpubIX (puc. 10.2 6). [ToguepkHeM, YTO 3TOT MPUHLMUIT SIB-
JIeTCcsl KpallHe BaXXHBIM B MEXaHU3Me MPUHSTHUS PELIEHUs B 3aJayax pacro-
3HaBaHUs Jull. PaHee ObLI0 MOKa3aHO, YTO OajlaHC MPU BOCIPUSTUU (DOPMBI
U300paKeHUsT OCYLIECTBISIETCS TPY TTOMONIM OMIMIOHEHTHOTO MeXaHu3Ma B3a-
UMOJIEUCTBUSL Pa3HBIX HEMPOHHBIX CTPYKTYDP, aHAJIOTUYHO TEM OMIMOHEHTHBIM
MeXaHU3MaM, KOTOPbI€ U3BECTHBI B IEPBUYHBIX CTPYKTYPaX 3PUTEIbHON KOPbI
(Lenenun 1981 a, 6; llenenun u np., 2011; enenun u ap., 2014).

B nmaHHBIX MccieqoBaHUSIX ObLIM PACCMOTPEHBI MeIUabHbIE U JlaTepalib-
Hble 00JlacTU (PPOHTAIBHON KOPbHI KaK 3JIEMEHTbI OINMOHEHTHON CUCTEMBI,
obecrieynBamIIeil PpUHSATHE pellieHuid. B maeiicTBUTEIbHOCTH 3TO, BO3MOX-
HO, CJIMIIKOM IpyObIe TIPEICTaBJICHUS, U 2JIEMEHTaM1 MOTYT OBITh KyJa OoJiee
MeJIKe 00pa30BaHusI, B TOM YKCJIe KaXaas U3 KIaCCUYECKUX LIMTOAPXUTEKTO-
HUYECKHUX 30H (DPOHTATBLHOI KOPbl MOXET BKJIIOUYATh pa3HOPOIHbIE (DYHKIIM-
OHaJIbHbIe CTPYKTYpbl. TakuM 0Opa3oM, LIEHTPhI MPUHSTUS PelIeHU padoTa-
10T C MPUMEHEHNEM MHOXECTBEHHbIX KPUTEPHEB KaK HEHPOHHbIE OMITOHEHT-
Hble cucTeMbl. JlaHHOE MPeAnosoKeHUe COBMANAeT C YXKe N3BECTHbIMU JaHHbI-
MM, COTJIACHO KOTOPBIM, OMIITOHEHTHOCTh — TJIaBHbIM MPUHLIUIT paOOTHl MO3Ta.
DTO MpeamnoiokeHre ObLI0 BriepBhie BRIIBMHYTO Koku KaBamypoii B 1972 rooy
[Kawamura, 1972]. B cBoeii paboTte, Ha TpuMepe TOJTOBHOTO MO3Ta KOIIKU, OH
B XyI0XXECTBEHHOI MaHepe ToKa3asl JaHHbII MPUHLIMUII B AeficTBuu (puc. 10.3).

Ente onyH BaXkHBIN acreKT B U3y4eHU N 3aKOHOMEPHOCTEH MepecTpoiitku Heli-
POHHBIX CETEl TOJIOBHOTO MO3ra — uccieaoBaHne 3¢ (eKTa MPUBLIKAHUS K CTPYK-
Type uzobpaxkeHusi. beuia nmposeneHa otneabHas cepust M PT-uccnenoBanmi,
KOTOpasi MpakKTUYECKH MOJTHOCThIO TTOBTOPSIIA CXeMY 3KCIIEPUMEHTA, ONMCAHHO-
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MO3ra KOLLKMW, NpefcTaBreHHbIN B Buae coctasaHusi bopuos cymo [Kawamura, 1972]
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ro Bbille. OTINYMS COCTOSITTM B TOM, UTO UCTIBITYeMble OBbLIN pa3/ie/ieHbl Ha B
TPYIIIIbI; OMHOMW TPYIIE Mbl TIPEAbSBISUIM TPUALATh IECTh Pa3HbIX JIUII, a BTO-
pOIii rpyre — JMI0 OJHOTO U TOTO Xe yesioBeka. OCTajibHbIe YCIOBUS COXpaHe-
Hbl. Tak, B ase 2 npeabsBIIsIv JIMIa ¢ MUMMUYECKOM 3KCIIpeccueii, OpueHTH-
pPOBaHHbIE B pa3Hble CTOPOHBI, a B ¢haze 1 — HeWTpaabHbIE MPSIMO OPUEHTUPO-
BaHHbIe Ju1a. i OlleHKM paboThl MeXaHU3Ma MPUBBIKAHUS B YCJIOBUSIX MHO-
TOKPATHOTO IpeabsBAeHUST CTUMYJIOB 1BecT EPI-1miocienoBarenbHoCTel ObLINA
pasnesieHbl Ha [IB€ YacTH; TepBasi U BTopasl MOJOBUHBI UCCIEAOBAaHUS IIWINChH
1mo 6,25 MuHyT Kaxaas. OUeHKY JIOKaIbHOW aKTUBHOCTH OTHOCHUTEBHO LIENIO-
TO MO3Ta MTPOBOIMIIM METOIOM JIBYXKOMIIOHEHTHOTO t-TecTa (t-Kputepuii CThio-
nmeHTta, p < 0,01). Ha uBetHoi wmoctpaunu 10.3 mpencraBieHa JTOKATM3ALS
obJacTeit Mo3ra, 3HaUMMO M3MEHSIIOIINX CBOIO aKTUBHOCTD B YCIIOBUSIX MHOTO-
KpaTHOTO TIPEIbSIBIICHUST M300PaKEHUI pa3HbIX JIMIL.

BuaHo, 4TO ypoBeHb aKTUBALMK BO3PACTAET BO BTOPOI MOJOBUHE UCCIIEN0-
BaHus. [Tpu Beruntanuu: paza 2 — ¢dasza 1 (Ha wutrocTpali 0003Ha4eHO Kpac-
HBIM 1IBETOM) OOIlIasi aKTUBALIUSI B MIEPBOIl M BTOPOI MOJOBUHAX MCCIIEI0Ba-
HUSI CYyLIeCTBEHHO He MeHsieTcsl. HabmronaeTcst HeOobllloe yBeIMUeHUe aKTh-
BallMU B TPEMOTOPHOI U TeMEHHOI 0b1acTsax. McKioueHue cocTaBasIioT HUXK-
Hsis ¢ppoHTaNbHAg U3BWIMHA U BA9. JlaHHbBIE 30HBI BO BTOPOiA MOJIOBUHE UC-
cnenoBaHus (LBeTHas1 wumocTpauus 10.3 0) 1eMOHCTPUPYIOT 3HAUUTEIBLHOE
yBeJIMYeHNEe aKTUBAIIMU B CPAaBHEHUU C TIEPBOI MOJIOBUHOM (LIBETHAsI WJLTIO-
crpanus 10.3 a). I1pu Berantanuu: asza 1 — dasza 2 (Ha wnmocTpauny 0003Ha-
YEeHO 3eJICHBIM 1IBETOM) HabI0maloTcs 6osiee CylecTBeHHbIe M3MeHeHUsI. Tak,
BO BTOPOI TOJIOBUHE MCCJIEMOBAHMS TTPOMCXOANT 3HAYMTEIbHOE YBeJIMICHUE
aKTUBALIUM BO BCEll ceT 6a30BOro pexxruma, 0COOEHHO B 00J1aCTU MeIUaTbHON
npedpOHTATLHOI KOPHI.

Ha usetHoii uiutioctpauuu 10.4 nmpeacraBieHa JoKaau3alusi odacTeii Mo3sra,
3HAYMMO U3MEHSIIOIIMX CBOIO aKTUBHOCTb B YCJIOBUSIX MHOTOKPATHOTO MPEIbsIB-
JIEHUs1 U300pakeHu i OHOTO JIU1IA.

BuaHo, 4yTO ypoBeHb aKTUBAIIMU, HA0OOPOT, YMEHbBILIAETCS BO BTOPOI M0JIO-
BuHe uccienoBanus. [1pu Berautanuu: dasa 2 — daza 1 B mepBoii MOJOBUHE UC-
cJie0BaHMs HAOMI0MaeTCsl CUIIbHASI aKTUBALIUS TTPAKTUUECKU BO BCEl CETH pac-
MMO3HaBaHMsI ULl Bo BTopoii 1mosioBuHe Mccae0BaHs HaOMOIaeTCsl CHIDKEHUE
aKTMBALIMM TPAKTUIECKU BO BceX 30Hax. HeGosblas akTUBalMs COXpaHSIeTCs
B OCHOBHOM TOJIBKO B 001acTu mpeMoTopHoii (BA6) u TeMenHoit Kopsl (BA40).
ITpu BeunTaHuM: hpaza 1 — dasza 2 BO BTOPOIi MOJOBUHE MUCCICIOBAHUS CHU-
JKaeTCsl akTUBALMS B 001aCTU MEIMAIbHOM MPePOHTAIBHONM KOPbI. AKTUBALIUS
B 00JIaCTH 3aHEH MOSICHOM M3BWJIMHBI CYLIECTBEHHBIM 00pa30M HE MEHSIETCSI.

[TonydyeHHBIE pe3yabTraThl MOATBEPXKIAIOTCS U rpaddMKaMy CPeIHUX 3Have-
HUI akTUBUPOBaHHbIX Bokcesei (puc. 10.4). CMemaHHbI# TUCTIEPCUOHHBII
ananus (Test of Betweens-Subject Effects) u Tect mapHbix cpaBHeHuUit (Pairwise
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Cpmparisons) nokasajau CTaTUCTUYECKU 3HAYMMOE OTJINUME KOJIMUeCTBa aKTH -
BUPOBAHHBIX BOKCEJICH MO pa3IMYHBIM 3KCTIEPUMEHTAIbHBIM (hakTopaM. Tax,
CyMMapHO 1o dazam McclieIoBaHUsI BO BTOPOIi MOJIOBUHE UCCIEN0BAHUS KO-
JINYECTBO aKTUBUPOBAHHBIX BOKCEJICH B YCIOBUSIX MPEAbSIBICHUST OTHOTO U1
CTAaTUCTUYECKU 3HAYMMO MEHbIIIE B CPABHEHUU C YCIOBUEM MPEIbSIBICHUS pas3-
HbIX 111l (oaHO uo < pasHbie auua, *p = 0,05).

10000+

I dasza 2 — dasa 1 10000 B hasa 2 — dasa 1
8000- = ¢paza 1 — dpasa 2 8000 - = cpaza 1 — pasa 2
6000- 6000 1

40004 4000 -
2000- H 2000 1
0 : ’ 0 .

1 nonoBuHa 2 NonoBUHA 1 nonoBvHa 2 NonoBuHa
OoOHO NnUo PA3HBIE NTMLUA
Puc. 10.4. 3aBNCMMOCTb CPEAHErO KONMMYECTBA aKTUBMPOBAHHbIX BOKCENEN
OT PasnuyHbIX TUMOB BbIYUTAHMS U NOMOBUHbBI UCCNEA0BaHNS B pamMKax pasHbIX

3KcnepyMeHTanbHbIX NapaaurM: NpeabABneHne 0OAHOro 1 pasHbIX NnL,
Ha rpynne gobposonbues (N-23)

Hayee OBUTO TTPOAHATM3UPOBAHO KOJTMUYECTBO AKTUBUPOBAHHBIX BOKCEJEIA
Ha KaXXJIOM OTIEJIEHOM Cpe3e IT0 TpyIire 100poBobiieB. CpaBHUBAIH TIEPBYIO
Y BTOPYIO ITOJIOBUHBI JIJIsT Kaxknoro ¢dakropa uccienoBanus. Kpurepuit Buui-
kokcoHa (Wilcoxon Signed Ranks Test) 1151 3aBUCMMBIX TIEpEMEHHBIX MOKa3asl
CTAaTUCTUYECKU 3HAYMMble OTIMYUs BO (hpoHTanbHOil (BA9), mpemMoTopHOit
(BA6), TemenHoit kope (BA40 1 BA7), a Takke B 00JIaCTH TTepeIHEN MOSICHOM
MU3BUIMHBI. TaKM 00pa3oM, Mbl BUIUM, YTO B YCJIOBUSIX MPEAbSIBIECHUS OTHO-
T'O M TOTO Xe M300paxkeHNs JIMIIAa YeJIOBEeKa MTPOMCXOAUT 3HAUUTEIbHOE CHUXKE-
HMe aKTMBAaIlMd BO BTOPOI TOJOBMHE MCCIIEIOBAHUS, UTO MO3BOJISET CIOeIaTh
TPENTOIOXKEeHNE O PAa3BUTUM afamnTallMy MPU MOHOTOHHOM TIPEIbSIBICHUMN.
DTO 03HAYAaET, YTO TP PeaTbHOM OOIIEHUH C OMHUM U TEM XKe COOeCeTHUKOM Y
HabJIIoIaTe s CO BpeMEeHeM ITPOMCXOIUT afamTalrst K 0COOEHHOCTSIM MUMUKM.
DTOo He CKa3bIBaeTCs TMPU MOTyIacoBO paboTe Ha MPaBUITBHOCTh OLIEHKHU Ha-
GITroaTesIeM TaKUX BaXKHBIX JUTST HEBEpOATbHOTO OOIIECHUST 3JIEMEHTOB, KaK Ha-
JIMIME YIBIOKY MJTU TIOBOPOTA JIMIIA coOeceTHNKa, HO TalbHelast paboTa Mo-
KeT HapyIIUTh pacrio3HaBaHue. [103TOMY B 0OMXOIE M TOBOPST «BaXKHO TEp-
BOE BIEYAT/IEHHUE». B YCIOBUSIX MPebsSIBICHNUS Pa3HBIX JIULL YPOBEHb KPOBOTO-
Ka BO BTOPOI1 OJIOBMHE MCCJIEIOBAHMS HE TOJILKO HEe TTIOHMXKAETCs, HO U 3HAUYM-
TEJIBHO YBEJMIMBAETCS, TO MO3BOJISIET CAENATh MPEATONOXKEeHUE, UYTO OTIepaTo-
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PBI B pacCMaTprUBaeMOll SKCIIepUMEHTATbHON MapagurMe UCTIBITIBAIMN TTOCTO-
sIHHYI0 akTuBauuio. [losydeHHbIE TaHHbBIE JEMOHCTPUPYIOT, UTO YEJIOBEKY TsI-
2KeJio paboTaTh ¢ MOTOKOM UepenyIolIXCs JIULL Pa3HbIX JIIOAEH, UX OLEHUBATD
W MPUHKMMAaTh PeIlIeHUs], KaK 3TO ObLIO MPOBEIECHO B HAIIUX MCCIEIOBAHUSIIX.
Bo3MoxHO, 4TO MpU JUIUTEIBHON TTOBCEAHEBHOIN paboOTe ¢ Pa3HbIMU JIIOIbMU
Bpauyu, BOCIIUTATEM, MIPENOIaBaTe/n, IOPUCThI, KACCUPBI, MPOJABLIbI TOHAYA-
JIy MOTYT UCTIBITBIBATD 3JIEMEHThI HEPBHO-TICUXMUECKOTO HAMPSIXKEHUS.

[IpencrapiaeHue o TOM, UYTO BOCHPUSITAE IMOLIMI B U300PaXKEHUU JIULL BKJTIO-
YyaeT pa3IMJHbIe cTaguu 00pabOTKM MHGOPMALMU 1 B3aMMOICHCTBUE pa3He-
CEHHBIX B TIPOCTPAHCTBE 00JacTeil MO3ra MO3BOJISIET TIPEANOIOXUTh, UTO ITU
MpolLIecChl MOTYT OBITH pa3fesieHbl TAKXKe U BO BpeMeHU. B mocienHue rombl
npobsieMe M3y4eHUsI BPEMEHHBIX XapaKTepUCTUK pPACIO3HABaHUsI 3MOIIMO-
HaJIbHBIX BbIPAXKEHUI JIUI] MTOCBSIIIIEHO MHOXECTBO UCCIETOBAHUI C TTOMOIIIbIO
OBI u marHuTHOM 3HIIeDanorpadun (MIT).

CormlacHO CyIIECTBYIOUIUM MPENCTABICHUSIM, CIleUaTu3upOBaHHbIe HEil-
POHHBIE CUCTEMbl B HWXXHEBMCOUHOI 0OJACTU aKTUBUPYIOTCS uepe3 150—
200 Mc mocie MpeabsiBAeHUs JUL, YTO OTpaxaeTcsi B BOJIHE BbI3BAHHOTO TO-
tenuuana N170 [Bentin et al, 1996]. AHasioru4Hble TaHHbBIC ObLIU MOJYYEHBI Ha
MalyeHTax ¢ BXXKMBJIEHHBIMU 3JIEKTPOIAMU B HUXKHIOIO JIaTePaIbHYIO BUCOUHYIO
obsacts [Allison et al., 1994; McCarthy et al. 1999]. I1peanonaraetcs, 4To 3TH
OTBEThI OTPaXalOT aKTUBALIMIO PAHHUX MPOLIECCOB OMUCAHUS, BOCIIPUITUS U
Kareropusauuu Juil [Schweinberger et al., 2002]. Tak, B ucciemoBanuu Kany-
HuKoBa 1 GoMMUUEBOIi GbUIO OOHAPYKEHO, YTO KOMITOHEHTHI P100 1 N170 BbI-
3BaHHBIX MMOTEHIIMAJIOB Ha JIMIIAa UMEJIM YCTOMYMBbBIE aMIUIUTYIbI U JaTeHTHbIE
MepHO/Ibl, KOTOPbIE HE MEHSUIMCh B 3aBUCMMOCTHU OT THUTIA CTUMYJIOB («ITPECTYII-
HUK», «<KEepPTBa», «CBUACTEIb», «<He3HAKOMBIe JTnlla») [ KanyHukos, ®oMuuena,
2015]. bblna BbIsIBIeHA TPEXKOMIIOHEHTHAST CTPYKTYpa BbI3BaHHBIX IMOTEHIIMA-
JIOB Ha Juua, B Kotopoit komnoHeHThl P100 1 N170 He pearnpoBajii Ha 3MO-
LIMOHAJIbHBII MTPaiMUHT, B TO BpeMs Kak KoMmoHeHT P200 oka3zascst 4yBCTBU-
TeJbHbIM K Hemy. OOHapykeHa 0oJjiee BbICOKAsl aMILIUTyda KoMIoHeHTa P200
B MPaBOM BUCOYHOM M 3aThIJIOUHOM OTBEJIEHMUSIX Y KATETOPUU «ITPECTYIMHUK» TTO
OTHOIIIEHUIO K KaTerOpHUsIM «KePTBa» U «CBUIETeNb». [1oydeHHBII pe3yabTar
HOATBepXKaaeT TOT ¢akT, yTo KommoHeHThI P100 1 P170 oTpaxkarotr nuneHTHU (M-
Kaiuio juna. B cooTBeTCTBUM € 3TOW TOYKOU 3peHUs] MHOTHE MCCIEI0BAHUS
noka3anu, 9yTo Ha BojHY N170 He Bauser BolpaxkeHue auna [Eimer, Holmes,
2007], Ho Bnusier opueHTtaius [Ashley et al., 2004]. AHanoruYHbIE Pe3yIbTaThI
nojyyeHbl bankonu u Jlyquuapu [Balconi, Lucchiari, 2005], koTopble mipu co-
MOCTaBJIEHUN UCITYTaHHBIX, CUACTIMBBIX, MEUaJbHBIX U HEHTPAIbHBIX JIUI] HE
oOHapykuu pa3nurii B N170 B OTHOIIEHUY SMOLIMOHAJILHOTO COIEPKAHMS.

O/1HaKO HEKOTOpbIE JaHHbIE BCE e YKA3bIBAIOT HA 9MOLIMOHAIBHYIO COCTaB-
Jsrontyto BojaHbl N170. Tak, Obula ToKa3aHa YyBCTBUTEIBHOCTb BOJHBI N170
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K BeIpaxkeHu1o yxaca [Campanella, 2002], orBpamenus u cyactbs [Ashley et al.,
2004]. Ho Bce ke GOJIBIIIMHCTBO MCCIIEIOBATENIeH CXOASTCS B TOM, YTO BOCTIPUSI-
THE SMOIIMOHAIBLHOTO BBIPAXKEHUS JIULL MPOMCXOIUT Ha 0oJiee TTO3MHUX ITarax.
Tak, pasauurss B BOCIPUSATUM HEUTPATBbHBIX M 3MOLIMOHATBHO OKpalllEHHBIX
M300paXkeHUit U1 ObUTM OOHAPYXKEHbI B BOJHE BbI3BAaHHOTO MoTeHImana P300,
PEruCTpUpPYEMOIi B LIEHTPAJIbHO-TEMEHHBIX 001acTax uepe3 300 Mc mocJie Mpeab-
sapiaeHus ctumyia [Campanella et al., 2002; Schupp et al., 2004]. [Ipuuem He-
KOTOpBIe MO3THNE PeaKIIM1 BhI3BAHHBIX TOTEHIIMAIOB Ha AMOITMOHAbHBIE T
MPOAOJIKAIMCH B TeUeHE OTHOCUTEILHO A0Jroro BpeMeHu — no 1000 mc. Takue
MTPOJOJKUTEbHBIE peaKlIMKM, BEPOSITHO, OTPaKaloT IPOIECCHI, 3aIycKaeMble
CTUMYJIaMU TIPU HEOOXOMMMOCTH TIPUHSTHUS pellleHuil. PeleHust MoryT ObITh
CBsI3aHBI HE TOJTBKO C JIMIIAMU, HO ¥ MU300pakeHUSIMU IPYTUX OOBEKTOB.

B Hammx vccieoBaHUsIX CTUMYJTAMU CIY>KUJTM MATPULIbI, COCTaBJICHHbIE U3
pemerok [abopa (10 x 10), u HaGMoOOaTE b TOJKEH OBLT ONMpENesiTh TOMUHU-
PYIOLIYIO OPUEHTALIMIO M HAXXMMaTh KHOMKY ITyJIkTa OTBETA UCIBITYyeMOro. Pa3-
BUBasiach 1o3aHss BojHa, oT 500 mo 1000 Mc, TO ecTh pa3BUBaJlach yxKe Iociie
MOTOpPHOTO OTKJIMKa. OHa Morjia KOppeJrupoBaTh C MPOLECCOM MPUHSTUST pe-
IIEHUST 1 BBIMOJHEHMS TBUTATEIbHOTO OTBETA, MPOMCXOSIIEro OObIYHO Yepe3
500 Mc mocie npeabsBIeHus CTUMY/1a. MBI COIOCTaB/IsIeM 3TU MMO3IHNIE HU3KO-
YaCTOTHBIE BOJHBI C TEM, UYTO B YCIIOBUSIX HAOMIONEHMS TTPOMCXOIUT CPpaBHEHUE
y3Ke TIPUHSATOTO PELISHUS C OCTAIOLIMMCS B TI0JIe CTUMYJIOM. BeposiTHO, «Hara»
TTO3IHSST HU3KOYACTOTHAsI BOJIHA OTpaXkaeT pabOTy HEKOETro KOMITapaTtopa, CpaB-
HuBaromiero ycrporicrsa [Lllenenuna u ap., 2011]. Ecau ctumyin npeabsBisieTcst
nuTenbHocThio Becero 100—200 Mc, a 3ateM cTUMysia B TI0JIe 3peHUsI HET, TO U
9TOI BOJHBI HET. IHTepeCHO, YTO B aHAJIOTMYHBIX YCIOBUSX TECTUPOBAHUS MBI
MOXEM BHUIETh aKTUBALMIO0 00J1acTeli MO3ra, KOTOpbIE BKITIOUAIOT B Ce0sT aKTHBA-
LIMIO TTOSICHOM U3BMJIMHBI TT0 JaHHBIM GMPT 1 KOCBEHHO IO JaHHBIM 3JIEKTPO-
(uznonornuyeckum. «Haia» mo3aHsise BOJHA, MOXET ObITh, OTPAXKAET MPOLIECC
OLIEHKM COOCTBEHHOTO pellleHus HabroaareaeM Iocjie orBera. Pa3Butue stoii
BOJIHBI HAITOMUHAET MO 3aKOHOMEPHOCTSIM paboTy M3BECTHOTO (hU3MOJIOTHYE-
CKOro MexaHu3Ma oOHapy:KeHus oinook [ Bechtereva et al., 2005]. B mcuxosoru-
YecKoii IMTepaType 3TU MpoIiecChl MpUoOpe Ha3BaHKWe OLIEHOK YPOBHS pHUCKa
yxxe npunsitoro peteHus [ Tversky, Kahneman, 1981].

JIpyruM BaskKHBIM (haKTOPOM SIBJISIETCST YBEPEHHOCTD W HEOTIPEIeJICHHOCTh
MpY TIPUHSITAM PELIeHMs], TPUHUMasi BO BHUMaHUe BEPOSITHOCTD MIPOUCXO/ISI-
mumx coowituit [Clark, 2009]. PaHee (yHKIIMOHATbHOE KapTUpOBaHWE MO3Ta
OBIJIO MPOBEACHO I U3yYeHUsI SMOIIMOHATBHO-TTIO3HABATEIbHOTO B3aUMO/IEii-
crBust [Damasio 1990; Northoff; 2004]. Haia 3amaya cocrosiyia B 60jiee KOH-
KPETHBIX UCCIIEAOBAHUSIX TTpoliecca MPUHATHUS PEIIEHNI B YCIOBUS HEOTpee-
JIEHHOCTH, TIPUYEM HEOMNpeIeIeHHOCTh CBSI3aHa CO CTPYKTYPOIi TECTOBOTO U30-
opaxenus [enenun u ap., 2011].
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OlleHKa 3MOIIMOHAILHOTO COCTOSIHUSI IPYTOTO YeJloBeKa C MOMOIIbI0 MU-
MUKH JINLIA SBJISICTCS BaxKHEHIIel 3amadeil Ha BcexX aTarax oopadoTKu nHGOop-
Maluu: OT HU3IIMX KACKaJ0B 0 BHICIIMX KacKaaoB. B 1ie0M Bce ykazaHHbIE
CTPYKTYpPhl YYACTBYIOT B MOJAEJIMPOBAHUM MCUXUIECKOTO COCTOSTHUSI APYTOro
cyObekTa. B To 3xe Bpemst BOIpoc 0 posiv KaxXI0W U3 HUX aKTUBHO 00CYXIaeTCs.
Oco000 crenyeT MOAYEPKHYTh TOT (haKT, UTO JaHHBIE CUCTEMbI HE CYIIECTBYIOT
camHu 110 cebe, a TOJbKO BO B3auMoaeicTBM apyr ¢ Apyrom. [Ipuyem, Kak mo-
Ka3aJl TECOPETUYECKUIN aHAJIU3 IKCIIEPUMEHTAJIbHBIX JaHHBIX, OTHA U Ta X€E 30Ha
TOJIOBHOTO MO3ra MOXET BKJIIOUATbCS B pa3Hble CUCTEMbI. DTO IMO3BOJISIET MPe-
MOJIOXUTh, YTO, BO-TIEPBBIX, CYIIECTBYET CJIOXHAsI CUCTEMa COBMECTHO pabo-
TaONIIMX 30H MO3Ta, KaxXaasi U3 KOTOPbIX BHOCUT CBOM criennbUIecKuil BKIa
B OCYILIECTBJIEHUE TICUXWYECKUX TTPOLIECCOB, a, BO-BTOPBIX, KAXIasl U3 9TUX 30H
MO3ra MOXET BOBJIEKAThCSI B PeAIU3alMI0 HECKOJbKUX Pa3IMYHBIX (QYHKIUI
B 3aBUCHMOCTU OT MHCTPYKIIUU U DKCIIEPUMEHTAIBHBIX yCIoBUiA. DyHKIINO-
HaJIbHOE MOCTPOEHUE HEWPOHHBIX CETe CO3MaeT YAUBUTEIbHBIN y30p UX aK-
TUBHOCTHU — Pa3HbIN y30p IS pa3HOUW CUTYallMU U CIEMMUYIHBIA 17151 OTIpee-
JIEHHOW 3KCIMepUMeHTaIbHON cuTyauuu. CrneuruGuyHOCTb y30pa CIIETeHUSs
MHOI'OYPOBHEBOW U MHOT'O3BEHHOI HEMPOHHOM CETU B MOMEHT PELICHUS UC-
MBITYEMbIM TTOCTABJICHHOM IMEpea HUM 3adauy OIpPENeIsieTCS CaMOi 3aaadend,
3aTeM CTUMYJIaMU-U300paXeHUSIMU, UX (PU3NYECKUMU, TEOMETPUUECKUMU U
CEMAHTUYECKUMHU XapAKTEPUCTUKAMU, U HAKOHEL, CTPYKTYPaMU IJ1a3a U 3pU-
TEJbHOTO MO3ra, 00eCcTeunBaOIIMMU BOCTIPUSATIE MUMUKH YeJIOBeKa, OLIEHKY
TOJIOXEHUSI TOJIOBBI, TO €CTh CPEACTBAMU HEBEPOATbHO KOMMYHUKALIUH.

raasa 11

TICUXODPM3NMOAOTUI YTEHUA

11.1. POAD OIITIOHEHTHBIX CMCTEM
B YTEHNN

ITpoGnema u3BiIeUEeHUs U UHTEPIpeTaluu MHGOPMALIMU B TEKCTE SIBIISIET-
cs KJII0YEBOM, TTO3TOMY MCCJENOBAaHMSI MEXaHU3MOB UTEHHUSI MTOCTOSIHHO TPH-
BJIEKAIOT BHUMaHUe uccienopareneii. OcoOblii MHTepec MPeACTaBsIeT u3yde-
HHe TeKCTa KaKk MHOTOYPOBHEBOM CTPYKTYPHI, TOCTYITHOM OCO3HAHHOMY U He-
OCO3HAHHOMY BOCIIPUATHIO U TTOHMMAaHUIO, CKaXkeM, 10 aHaJOTMK ¢ U300pa-
JKeHUSIMU TelllTajbra B MPOCTPAHCTBEHHOW, BPEMEHHOM U CMBICTIOBON (hop-
Mme. Ecim paccmaTpuBaTh TEKCT KaK relliTajbT, TO MOXXKHO €ro CPaBHUBATh C Me-
XaHU3MaMU TTIOCTPOCHUs TelITabTa B 00J1aCT U300pakeHU i ClIeH, 00ObEKTOB,
abctpakTHBIX Guryp. [IpoBeneHHBIN aHAIU3 MaTepUaIoB MO U3YYCHUIO TICHU-
X0(U3UOJOTUH aCCOIMATUBHBIX TTPOIIECCOB MPU BOCTIPUSTUN BU3YaJbHBIX 00-
pPa3oB U TEKCTOBOI MH(bOPMAaLIMU HEM30eKHO MPUBOAUT HAC K paboTaMm B 00-
JIaCTU HEHPOJIMHIBUCTUKMY. EC/IM paccMaTpuBaTh SI3bIK KaK BaXKHEUIINA, KO-
YeBOIi 2JIEMEHT apXeTuIla, ECTECTBEHHO, M TEKCT KaK BU3yalu3alus s3bika Oy-
JIET SIBJISIThCS KJTIOUEBBIM aTpUOYyTOM apxeTura. SI3bIK BIUsET Ha MOCTPOSHUE
KaptuHbl Mupa ero Hocuteiasamu. M. A. bonysn ne Kyprens, A. A. IloreOHs
eme B XIX Beke HavaJIM 3aKJIaIbIBaTh OCHOBBI HEMPOJTMHIBUCTUKH, CBSI3b KO-
TOPOIT ¢ HEMPOMKOHUKOM MPOCIIEKMUBAETCS HE TOJBbKO B OOIIIHOCTH Ha3BaHMS,
HO ¥ MHOTHUX OOIIMX UIESX, B TIOMBITKAX OObSICHEHUSI KapTUHBI Mupa. CTpyK-
Typaju3M B JIMHTBUCTUKE BO3HUK OJHOBPEMEHHO C TeITaJTbTTICUXOJIOTHEN.
H. C. TpyGeuxkoii BBesl mpeacTaBicHe O OMHAPHBIX OMITO3UIUSIX B JUHTBU-
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cruke [Trubetzkoy, 1936; 1939; Llut. no: Tpy6euxkoii, 1960]. 0. M. JlormaH u
MOCKOBCKO-TapTyCKasl I1KOJIa CEMUOTUKU TTPUMEHUIN OMHApHBIE OTITO3ULINT
B HCCIEIOBAHUSIX PA3JIMUHBIX KYJIBTYDP, PUTYaJIOB U apXxeTunos. B duznonoruu
aHaJIOT MPUHIIMITA OMHAPHBIX OMMO3ULIMI — 3TO MPUHIIUIT ONIMOHEHTHOCTH.

[TpyHLIMIT ONITOHEHTHOCTHU 3aJI0XEH B OCHOBE JIIOOOM NEATeIbHOCTU Opra-
HU3Ma BOOOIIIe, U B OCHOBE PabOThI 3pUTEJLHON CUCTEMBI, B YacTHOCTU. Cyliie-
CTBYIOT pa3Hble peaju3allMy 3TOr0 MPUHILMUIA. MBIIIIBI-AHTATOHUCTbI ObUTH
WU3BECTHBI €llle B IPEBHOCTU. B 3puTeIbHON cUCTEME OMIMOHEHTHbIE CUCTEMBbI
SIBJISIIOTCSI OCHOBOW €€ JIeSITeJIbHOCTU — 3TO M ONIMOHEHTHOCTh CBETA U ThMbI,
U LIBETOOTITTOHEHTHOCTh, OPUEHTAILIMOHHASI OTIIMTOHEHTHOCTh, U OTITMTOHEHTHOCTh
B MIPUHSITUYN PEIICHUIA.

[Tpu yTeHUU paboTa OMIMOHEHTHBIX CUCTEM HATJISIIHO MPOSIBIISIETCS] KaK MPU
caMOM TIpollecce YTeHUsI, TaK U B ero moHnMaHuu. MHsIMU ciioBamu, usuno-
JIOTUIO YTEHUSI HEBO3MOXHO M3ydyaTb 0€3 MOHUMaHMSI «OMHAPHBIX OIIO3U-
uuit». MzyyeHue paboThl ¢ TeKcTaMu TpedyeT KOHBepreHIMU 3HaHuit husno-
JIOTWY 3pEHUSI M TMHTBUCTUKHU. B3aMOTTPOHUKHOBEHHE 3TUX HAyK MPOU3O0IILIO
JIABHO, CTPOTO FOBOPS, €I1LIE 10 TOr0 KaK 3T HAyKU CTaJIM TOHUMATbCS B COBpE-
MeHHOIi TpakToBKe. Co3aaHKe MMChbMEHHOM peun — CTOJIb BeJnvaiiiee J0CTH-
JKEeHUE, YTO 3Ta AeSATEIbHOCTh CPABHUMA C TOHUMaHUEM (PU3UYECKO KapTUHBI
MUpa WX OMOJIOTUYECKUX SIBICHU.

B KoHTEeKCTEe JaHHOUW KHUTU 00 HEMPOUKOHUKE, Mbl MOXEM FOBOPUTD JIUIIb
0 HEKOTOPBIX Mpolieccax 3pUTeIbHOTO BOCTIPUSATUSI U HEMPO(DU3UOTOTUIECKUX
MeXaHU3Max BOCTIPUSTUSI U TIOHUMaHUS TeKCTa. TeKCThl — 3TO U300paxeHusl,
Hecylre peyeByo MHGOPMALIUIO, OHU SIBJISIIOTCS TTIPOYKTOM 1 YAaCThIO MBICJIA-
TEJIbHOM AeSTeIbHOCTU YeoBeKa. TeKCTbl — 3TO BIIOJIHE OINpPeNeIeHHbI Ki1acc
M300pakeHUid, MCCIeNOBaHUs KOTOPBIX HEMBICIMMBI O€3 TMPUBJICUCHUST HE
TOJIKO HEMPOMKOHUKHU, HO U HEMPOJIMHIBUCTUKM, BEIb JIJISI yMEIOLIUX YNTATh
TEKCT — 3TO MUCbMEHHAas peyb. A MUCbMEHHAas peub — 3TO YAMBUTEbHAsI 00-
JIACTh B3aUMOBJUSHUS 3peHus U peun. OcoOblit TUTT ABMXKEHU 11a3 Mo cTpa-
HULIE, XapaKTePHBII TOJIBKO /ISl YTEHUS, U €CTh 00JIaCTh B3AMMHBIX UHTEPECOB.

B niporiecce 00yyeHusI UTEHNIO Y€JI0BEKY HEOOXOAMMO OCBOUTh CKAHMPOBA-
Hue cTpok. EcTb ellie TUI YTeHUs 10 OTAEIbHBIM CJIOBAM WJIU UX (pparMeHTam,
MPeIbSBASIEMbIM TOCIEI0BATEIbHO BO BPEMEHHU, HO 3TO COBEPILIEHO OCOOBIH
AN uTeHus. B obecrnieueHun 4YTeHUs y4acTBYIOT pa3HbIe 3Tanbl 00pabOTKU
3puUTeNIbHON MHGMOPMALIMY 1 ABMXKEHUH T71a3. JIBUXKeHUs 171a3 BO BpeMs uTe-
HUs — 3TO 4YepeaoBaHUe cakkaj, puKcauuii B3opa, Mukpocakkaia. Cakkabl
repeMenialoT B30p MO TEKCTY, BO BpeMsl (HUKcaluil MPOUCXOIUT pacro3HaBa-
HUE CUMBOJIOB, UX OpraHu3alus B MopdeMbl 1 ciioBa. BocripuHuMaemble CUM-
BOJIbI peodpasytoTcs B hoHeMbI, (POHOTOrMUYecKre MPOLECChl, KOTOPbIE 3aTeEM
o0ecrneynBaloT Mpolecchl 00pabOTKM TEKCTOBOM (S13bIKOBOI) MHGbOpPMAaLIH,
MPUBOASIEH K MOHUMAHUIO CMbICTIA TEKCTA.
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JIBUKeHMS TJ1a3, a 3a4acTyl0 M HEOCO3HAHHbIE NBUXXEHUs Try0, MUMUKa BO
BpeMsl UTeHUsI, TiepepacipenesicHre akTUBHOCTA MO3Tra — Bce 3TO (hpU3UO0J0-
rMYeCcKUe MoKa3aTeu, CBSI3aHHbIe C peaju3alneil I3bIKOBbIX (pyHKIM. OHU
MPEICTaBISIOT COO0I OTpaXkeHue paboThl pa3HbIX MEXaHW3MOB, 00ecCIIeuBal0-
LIIMX YTEHUE Y TIOHUMaHWE MPOYUTAHHOTO.

AHanu3 TeKcTa BKIoYaeT pU3nIeCKUil, TMHIBUCTUYECKUM, CTATUCTUYECKUIA,
MHGOPMALIMOHHbBIN, MCUXOJOTUYECKUM 1M, HAKOHEL, (PU3MOJIOrMYecKuil YpoB-
Hu. MHTepec mpencrapiseT B3aMOCBSI3b KOTHUTUBHBIX XapaKTEPUCTUK TeKCTa
U €T0 ICHUX03MOIMOHAIBHOTO comepxkaHus. st Gu3noniorniecKux uccaenona-
HU 3pUTEJIbHOTO BOCIIPUSITUSI BAXKHBI CTATUCTUYECKUE XapaKTEPUCTUKA TEKCTA.

YreHue IpeacTaBisieT coO00M BeIpaOOTAHHLIN B IIpoIecce OOYISHUS C YIH-
TeJIEM HaBBIK, KOTOPBIM 00ECTEUMBAIOT PA3HbIE SJIEMEHTHI 3pUTEJIBHOW U TJa-
30[IBUTATEIbHOM CUCTEM. DTOT HaBbIK HE J1aeTcsl OT poxkaeHus. UMeHHO 1moa3-
TOMY HUCCJIEIOBAHUE MEXAaHU3MOB YTEHUSI, O0yYEHUS YTEHUIO, B3AaUMOJEICTBIE
CTaTUCTUYECKUX U CEMAHTUYECKMX CBOMCTB TEKCTA MPEICTABISIET 3HAYUTEIb-
HBII UHTEPEC IS COBPEMEHHBIX HEMPOTeXHOJOTUIA paOOThl HEMPOHHBIX CETEH.

11.2. APXUTEKTYPA HEMPOHHOM CETH,
MUHTETPUPYIOIIEN MHOOPMALIMIO O
HAITPABAEHMM B3TASIAA ITPM YTEHUI

TeXHOJIOrMK PErMCTPALIMK U aHAIM3a ABYDKEHUI TJ1a3 IIMPOKO MPUMEHSIIOT-
Cs1 TIpY TIPOBEACHUH HAYYHBIX, IMATHOCTUYECKUX M MAPKETUHIOBBIX MCCIIEI0-
BaHMIA [UISI U3YYEHUS TICUXO(MU3MOJOTMUECKIX PEaKLMii Ha IPeIbsBIIsSEMbIe
3pUTETbHBIE CTUMYJIBL. JIJIST OCYIeCTBIEHUS] UCCIeOBaHUIT HEOOXOIUMO 10~
porocTosiiee 000pyI0BaHKe, TPeOYoIlee TIPEIBaPUTETHPHON KAITUOPOBKU TS
KaXJIO0ro TOJb30BaTelisl, a TakKe, 3a4acTylo, JAOMOJTHUTEIBHBIX KPETUIeHMIA,
[IUIEMOB M T. 1. YKa3aHHbIe TpeOOBAHUS MPUBOAAT K OTPaHUUEHHIO CHephbl TTPH-
MEHEHUsT TEXHOJIOTUH OIpeIeIeHNs HalpaBIeHUs B3opa (eyetracking, aiiTpe-
kuHra). K rmepcreKTuBHBIM 00JacTsIM MTPUMEHEHUS! CJICIYEeT OTHECTU CUCTEMbI
pacIIMPeHHOM PeaTbHOCTH M MHTYUTHMBHO IMOHSITHBIC Y€JIOBEKO-MallMHHbIC
nHTepdeiichl. B0 MPoBeneHO NCCIe0BAaHNE BOBMOXHOCTU Pean3alii HO-
BBIX TEXHOJIOTMI MCKYCCTBEHHBIX HEMPOHHBIX CETE M HA OCHOBE TAHHBIX, 110~
JIYIEHHBIX C KaMepPbl, BCTPOCHHOI B KOPIIYC T0JIh30BaTEILCKOIO YCTPOMCTRA,
OCHAILEHHOTO MOHUTOPOM. IIpeiiokKeHa TEXHOJIOTHS OIIpEIe/ICHUsT HAIpaB-
JICHUST B30pa Ha 3KpaHe MOHMTOPA IOCPEACTBOM aHaJIM3a CHUMKOB, ITOJIyda-
eMBIX ¢ BUIeOKaMephbl, HATIPaBJIIEHHOW Ha TOJIb30BaTeisl, 6€3 UCIOIb30BaHUS
CITEIMATM3UPOBAHHOTO TOMOJHUTEILHOTO 000pyaOoBaHUsI. [IJIsl peleHus 3a-
JIla4¥ aBTOPBI pabOTHI TIPETOKIIN KOMOMHUPOBAHUE CBEPTOYHOIN HEMPOHHOIM
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CeTH, U3BJIEKAIOIIeH BHICOKOYPOBHEBbIE MPU3HAKW M300pakeHUi, ¢ HeMpOH-
HOI1 CeThI0 JI0JITO KPaTKOCPOYHOIA MaMsITH, YIYUTHIBAIOIIIEC BDEMEHHYIO JUHA-
MUKY TJIa30ABUTATEIbHON aKTUBHOCTH. [1J1s1 00y4eHMs1 Moaeu Obljila coopaHa
npeacTaBUTeIbHAs 6a3a JTaHHBIX BUIEOIIOCIeI0BATEIbHOCTE! ¢ 3TaIOHHOM NH-
dopmanmeit o HanpaBaeHUU B3I AA. DKCIIEPUMEHTHI MOATBEPAUIIU, YTO YUeT
BPEMEHHOI MHMOPMALIMK YBETMYMBAECT TOYHOCTb PETMCTPALIMU HAMPaBICHUS
B3mIsina [Mainaxosa u np., 2018].

B GosiblIMHCTBE COBPEMEHHBIX CUCTEM alTPEKMHTa MPUMEHSIIOTCS KaMepbl
BBICOKOTO paspelieHusi, GUKCUpYIole IBUXEHUS 1J1a3 C MCMOJb30BaHUEM
MOJCBETKM OMKHEeTo MH(MpakpacHoOro auarna3oHa. Jlyuu HanpasmsiioTcs B 3pa-
YOK, OTPaxkaloTCs OT POTOBUIIBI TJ1a3a, BbI3bIBasi CBEUEHUE, KOTOPOE PErucTpu-
pyeTcst Kamepoit. Takue naMepeHus: 00bIYHON KaMepoil HEBO3MOXHbI, TaK Kak
B BUIMMOM CBETOBOM JIMAIa30He U3-3a OJIMKOB TePSIETCSI BOSMOXKHOCTb OTHO-
3HAYHOTO pa3leieHUs 3payka 1 poroBUIIbI TJ1a3a. PazpaboTka TexHOJIOTU, He
HUCTIONIB3YIOIIUX CIeIMaTu3upOBaHHbIC YCTPONCTBA, CYIIIECTBEHHO pacIIupsieT
00J1aCTH UX IPUMEHEHUs. DTU YCTPONCTBA TOJKHBI 110 M300paXkeHUIO OTpeie-
JIUTh HE TOJIbKO TMOJI0XEHUE FOJIOBBI U IJ1a3, HO U MOJI0XEHUE 3padykoB. B cBsizu
CO CJIOKHOCTBIO MOCTaBJEHHON 3aJauu MEepPCreKTUBHBIM HAIpPaBJIEHUEM $IB-
JIsieTCsl MpUMeHeHe HanboJjiee MOIIHOTO (B HACTOsIIEe BpeMsl) MHCTPyMEHTa
aBTOMATMYECKOT0 aHAJIM3a M300pakeHN — CBEPTOYHBIX HEUPOHHBIX CETEH.

IIpuMmeHeHne CBEPTOYHBIX HEUPOHHBIX CETeH IT03BOJISIET 000NTH YKa3aHHbIS
OrpaHUYeHUsI, MOCKOJIbKY TaKUE apXUTEKTYPbl MO3BOJISIIOT (POPMUPOBAThH BHY-
Tpu ceOsl CTPYKTYPHbIE OTTUCAHUS N300pakeHUsI, THBAPUAHTHbBIC K OOJIbIIOMY
YUCTy pa3IMYHbIX MpeoOpa3oBaHuii. [1aTTepHbl IBMXKEHUS TJ1a3 YeloBeKa SiB-
JISIIOTCSI XapaKTEPHBIMU TIPU PEIIEHUU pa3anyHbIX 3a1a4. [Ipu yreHun rnasa
yeJoBeKa JBUTAIOTCS MO CTPOYKAM TeKCTa CO 3HAYMTETbHBIMU OTKJIOHCHUSIMU.
[MpumMeHeHue 00yYeHHBIX HEMPOHHBIX CETEil TTO3BOJISIET U3BJIEKATh U YUUThI-
BaTh 9Ty MH(OpMALMIO, YTO MOTEHUMAIBHO MOXET MOMOYb IMOBBICUTH TOY-
HOCTb [TPOTHO3a.

HeiipoHHyto ceTh 00y4aii Ha BIOOPKE 13 2,5 MWIJIMOHOB KaApOB, COOpaH-
HbIX OT Oojiee yem 1 450 yenoBeK B mpoliecce MOJb30BAHMSI TTOPTAaTUBHLIMU
YCTpOMCTBaMU. ABTOPBI CTapajucCh JOOUTHCS YCTOMYMBOI pabOTHI C pa3HBIMU
MMOJIb30BaTeSIMU U ycTpoiicTBaMu. DparMeHThl 1300paXkeHUsT IMOAAI0TCS B OT-
JIebHbIE TIOJICTPYKTYPBI CETU (CBEPTOUYHbIE MOACETH), UH(OPMAIIUS U3 KOTO-
pBIX 3aTeM OOBETUHSIETCS HA TMOCIEAYIONINX TTOTHOCBSI3HBIX CIIOSIX, TJE MPUHU-
MaeTcs pellieHre O HalpaBlieHuu B3rjsiaa. Ha ciemyroiem arane Obuta codpa-
Ha 0a3a JaHHbBIX, B KOTOPYIO BKJTIOYEHBI 3aITUCH TPULIATU ABYX PECTIOHIEHTOB,
BBITIOJIHSIBIIIMX 11IE€CTh BUJIOB TUTTMYHBIX JUISI €XKETHEBHON pabOThI ¢ KOMITbIO-
TEpOM 3a7aHuil. B HECKOJNIbKMX BUAAX 3alaHUii MMOJb30BATEIU MOJYYaIn IIKH-
POKYI0 CBOOOY ACHCTBUI, TEM CaMbIM 00eCIieurBaIach €CTECTBEHHOCTD ITOJTY-
YeHHbIX AaHHbIX. CyMMapHbIii 00beM BUaeo3anucel coctaBua 19 yacos. s
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yueta BpeMEHHBIX MATTePHOB JABMXKEHUS IJ1a3 U3 M300pakeHUil TIpU TTIOMOIIU
YK€ 00y4eHHOI CBepTOYHOI HEMPOHHON ceTH M3BJIeKaan MPU3HAKW (aKTUBa-
LIUY TIPEIIITOCIIEHETO CJI0S ), KOTOPhIE 3aTeM T0aBaJIi Ha BXOJ CETH C UCTIOJIb-
30BaHMEM «JI0JITOM-KPAaTKOCPOUHOI1 MaMsITh». PacliipeHue peKyppeHTHBIX ap-
XUTEKTYP C MOMOIIBIO JOJITON KPAaTKOCPOYHOM MaMSITH SIBJISIETCSI Upe3Bbluaii-
HO MOITYJISIPHBIM CPEICTBOM 00pPaOOTKM CUTHAJIOB, TIe TpeOyeTcsl BhISIBICHNUE
JIOJITUX BpEMEHHBIX 3aBUcUMOcCTeit. CorjlacHO 3TOMY MOIXOy, HEHPOHHAsI CeTh
MoJIy4aeT BO3MOXHOCTb (DPMKCHUPOBATh aKTUBHOCTh HEMPOHA Ha HEOIpeIe/eH-
HO J0JITO€ KOJIMYECTBO BPEMEHU MOCPEACTBOM YIPABICHUSI CrelUaTbHBIMU
CUTHAJIAMM JUTSI «3ATTUCH», «dTEHUST», «COXPAHEHUST» U «CTUpaHus». [Ipu aToM
BaXXHO, YTO TPOIIECC MOJAa4YM CUTHAJIOB TakKe HaCTpauBaeTcs B Mpoliecce 00-
YYEeHUSI aJITOPUTMOM OOpPAaTHOTO pacHpocTpaHeHUs olnoKku. OO01as apXuTeK-
Typa npeajaraeMoro pelieHusl, yYuThIBaIoIIero BpeMeHHbIe 0COOCHHOCTH TJ1a-
30[IBUTATEIbHOI aKTMBHOCTHU, MPEACTaBIeHa Ha LIBETHOM winmocTtpauuu 11.1.

B HacTosi1ee BpeMsi pellieHus Ha OCHOBE OOJIBLLIMX CBEPTOUHBIX HEUPOHHBIX
ceTeli MO3BOJISIIOT OIpPeeiITh HallpaBJIeHUsT B3opa o M300paXkKeHUIO B peaib-
HOM BpeMeHHU. J1J1st ydyeTa BpeMeHHOM AMHAMUKY TJ1a30/1BUTATeIbHOM aKTUBHO-
CTH 3a7a4u ObLIO TIpemiokeHo KomonHupoBaTh CHC co ciostmu moiroit Kpat-
KocpouHoii maMsaTh. CorjlacHO 3KCIIEpMMEHTaM, yUeT TaKOi TMHAMUKHU TT03BO-
JiseT yMeHbIINUTh Ha 10 % cpeaHIolo OIIMOKY BOCCTAHABIMBAEMOTO HaIpaBlie-
HMs1 B3opa [Mastaxosa u jp., 2018].

11.3. BAMSIHME KOHTPACTA, PASMEPOB
M YPOBHA OCBEIHIEHHOCTM TEKCTA
HA XAPAKTEPUCTUKMN YTEHUSA

INokazaHo, 4yTO (PU3MYECKHNE U TEOMETPUUYECKUE XapaKTepPUCTUKU TEKCTa,
aTakxKe TapaMeTpbl OCBEIIECHHOCTU TEKCTa M TOJIS1 OMPEAC/ISIOT ONTUMAIbHYIO
3pPUTENIbHYI0O PabOTOCITOCOOHOCTh B Tpouecce uteHus. [loadopsl mpudTta ms
ONTUMM3ALMY PAOOTHI C TEKCTOM, U HA00OPOT, TIOJIaYy TeKCTa Ha TIOPOre BUAM-
MOCTH, JUTS yTIpaBJIeHUsI TOBEAEHUEM U3BECTHBI 1aBHO. Bo BTOpOM M3naHuu CBO-
el knuru «Ij1a3 u ero padora» C. B. KpaBKoB gan moapoOHbIil aHAIU3 UCCe-
JIOBAaHUI BJIMSTHUS YCIOBUI OCBEIIEHUST Ha pacro3HaBaHUE 3HAKOB M TEKCTOB.
Kaxmoe nznanue KHUTM 3TOro aBTopa HermosTopuMo [ KpaBkos, 1936; 1950]. O6-
ITUPHBIN 0030p MCCIIENOBAHUIA BOCTIPUSITHS PA3IMIHBIX TUTTOB IPU(TOB 1 KOM-
TMOHOBKY TeKcTa ObLT caenaH B Hauane 1940-x ronos [ Luckiesh, 1944].

Boumn yctaHOBJIEHBI OCHOBOITOIATaloNIMe (GU3NIeCKe U TeoOMeTpUIecKre
XapaKTEepUCTUKU OYKB JIJII MX ONTUMAJIbHOTO pacrio3HaBaHus. [lcuxodusu-
YecKue MCCiIeq0BaHusI ObUIM TTPOBENICHBI B Pa3HBIX JIAOOPATOPUSIX C TEKCTaMMU,
MPEeUMYIIECTBEHHO OTIeYaTaHHBIMU KerjieM 13 Habopa mipudToB bogoHu.
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O0BeKT, 00J1aMaI0IINI OKOJIOTTIOPOTOBOI MJIN IOTIOPOTOI BUAMMOCTBIO, CTa-
HET JIETKO pa3jiuuyuMbIM, €CJIM 3HAUYE€HUE OJHOTO WUJIM HECKOJbKUX (HaKTOpOB
yBeamuutcs. [ToamoporoBbiit CUTHaI B OJHUX YCJIOBUSIX WJIW TI0 OJHUM Tapa-
MeTpaM MOXKET 0Ka3aThCsl TTOPOTOBBIM U HAJIIOPOTOBBIM, HAIIpUMED, TIPU YBE-
JINYEHUU pa3Mepa, SPKOCTH, OCBELIEHHOCTH MOJIS 3pEHUS.

3aMeTuM, YTO B psifie CAydyaeB, ecid HaOJiofaTelb He OCO3HAeT Haluuue
mpudTa, 3TO HE 03HAYAET, YTO JAHHBIA WPUMPT HE MPOXOAUT B MO3T 1O ApPYy-
TMM KaHajlaM: BBOJI IIPOCTPAHCTBEHHON HU3KOYACTOTHOM U BPEMEHHOI BbICO-
KOYaCTOTHOU MHGOpMalUU 0o0ecrneuynBacT BO3ZMOXHOCTh €€ HEOCO3HAHHOTO
BOCTIPUSTUS, BJIUSIONIET0, OMHAKO, HA JlajibHeiiIIee noBeaeHue. 3HaMeHUTast
kaura [Ixx. bomonu (1740—1813) comepXuT mpudTHI pa3HOrO pa3Mepa M pas-
Horo KoHTpacrta. KoMOnmHanm pa3Heix mpudToB GopMUPYIOT TeKCTypy. Hamn
OBLIIO TIOKA3aHO, YTO pa3Hbie MIPUMTHI BBI3BIBAIOT aKTUBAIIMIO Pa3HbIX KaHa-
JIOB 3puTeNIbHON cucTeMbl. OHU CBSI3aHbI C pa3HBIMU XapaKTepUCTUKAMU 3PU-
TeabHOW (DYHKIMU, IMOJYYSHHBIMU T10 pe3yJibTaTaM U3MEpPEHU I MOPOroB KOH-
TPACTHOI UyBCTBUTEILHOCTU M OCTPOTHI 3peHus. bosbline c1aboKOHTpacTHbIE
WpU@TH BOCTIPUHUMAIOTCS TPEUMYILIECTBEHHO MarHocucremoil. Ecim ux
JIOTIOJIHUTEJIbHO Pa3MbITh, TO OyAeT aKTMBUPOBAH TOJIbKO MarHokaHai. U3
MPEeACTaBACHHBIX KOMOMHALUMEI HIPUQPTOB XyA0XKHUKU-TIONUTPADUCTHI AeTain
camble pa3Hble TEKCTYPbl — CTPYKTYPUPOBAHHbBIE TOBEPXHOCTH, a U3 HUX (hOp-
MUPOBAJIU y30Pbl U JIaXKe MOPTPETHI.

OueBUIHO, YTO KOHEUHOM LIEJTbIO UTEHUS SIBJISIETCS M3BJICYEHUE U UCTIOJI30-
BaHue UH(opMalu, ToHMMaHue TeKcTa. [Ipoliecc yTeHus: BKIIIOUaeT BOCIIpHsi-
THe, pacrio3HaBaHue, MOHMMaHKE, TIPUHATUE PEIIeHUI U MPU HEOOXOAUMOCTH
ocyuiecTBiieHue jaeicTBuil. [loHMMaHue KOHTEKCTa 3aBUCUT OT (PU3MUYECKUX
CBOWCTB TeKCTa, BO3MOXXHOCTH €T0 pacro3HaBaHusl. SIpKocThb ciioBa, pasbl pu
YTEHUHN 00ECIIeUMBACTCSI HE TOJIbKO TOYHOCTBIO BOCTIPUSITUS OTACIbHBIX 3HAKOB,
HO U BIUsSHUEM. 3aeiCTBYIOTCSI BCE OINTUYECKME XapaKTepUCTUKHU, pa3Mep U
KOHTpAcT 3HAKOB TeKcTa (OykB, 1IUM(dpP, BCIOMOTraTeJbHbIX U MaTeMaTUYeCKUX
CHMBOJIOB), TUIOTHOCTb YITAKOBKM 3HAKOB, LIPUMT, OCBEILIEHHOCTD IMOJIS, U JaXe
LIBET 3HAKOB U mojs. [lpu mpoBeneHUM uccaenOBaHUI KOTHUTHMBHBIX MeXa-
HU3MOB MTOHMMAaHUS TEKCTa HA/I0 YYECTb LIEJbIN psifi OrpaHUYEHU I, CBSA3AHHbIX
C OCOOEHHOCTSIMU 3pUTEJIbHO BOCIPUHUMAaEMON MH(MOpPMALMU Ha TMEPBbIX Ka-
cKajiax rpuema 3putesibHoi nHbopmaimi. Hago 3HaTh KauecTBO ONTHKHU TJa-
3a UCTIBITyeMbIX. HekoTopbie HapyllleHUs ONTUKKU TPeOYyIOT €€ KOPPEKTUPOBKU
Ut 9TeHus1 BOM3KM Ha pacctossHuu 40 cMm. [Ipu yreHuu MnpoucxomsiT BIOJHE
oripeniesieHHbIe IBVXKEHUS TJ1a3, 3aXBaTa TPYIIbl OYKB M UX BOCIIPUSITHE, 3aTEM
00beIMHEHNE B 1IeJI0€, B MHOTOYPOBHEBBIN TEIITAJIBT — CJIOBO, TIPEIIOXKEHUE,
tekcT (puc. 11.1).

[MpeacraBneHHbie (puc. 11.1) 3HaUeHUsI TTO3BOJISIIOT MPAKTUYECKU B JIFOOBIX
YCJIOBUSIX OTPENesiTh BUAMMOCTb 3HAKOB. ClienyeT 3aMeTUTh, YTO BUAMMOCTD
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Puc. 11.1. 3aBucumocTb nopora BUAMMOCTU OT KOHTpacTa (OCb OpAMHAT)
1 pasmepa n3obpaxeHus Byks (ocb abcumcc) Anst TpeEX YPOBHEN SPKOCTU
(obo3HaueHus Ha rpaduke) [Luckiesh, Moss, 1944]

3HAKOB 1 3((PEKTUBHOCTH pacro3HaBaHMs U, OoJiee TOro, 3(PHeKTUBHOCTD UTe-
HUSI, — 3TO HEe OAHO M TO Xe. OaHAaKO, UMesl 3T JaHHbIE, MbI BCETAa MOXEM
3HaTh, BUAUT YeJIOBEK OYKBbI B TeKCTe WU HeT. [Ipu aTOM, eciiu yBeJM4nuBaTh
pa3Mep 3HAKOB (IBUIaThCs BIPABO IO OCU aOCILIMCC), TaK YTO 3HAKU OyayT 60-
Jiee OAHOro rpamyca, 3MOEeKTUBHOCTh YTEHUST OYAET CHIKAThCSI. DTO OIpene-
JIseTCst BO3MOXKHOCTBIO 3axBaTa (hOBEOJION OMHOBPEMEHHO HECKOJBKO 3HAKOB.
Yuciao 3axBaueHHBIX OMHOBPEMEHHO OYKB OIpeaessieT MPOMYCKHYIO CIIOCO0-
HOCTb (hOBEOJISIPHOTO 3pEHUS TIPU YTSHUH.

11.4. BAMAHME CITEKTPAABHOI'O COCTABA
OCBEIIEHMS, UBETA ®OHA 1 LIBETA
SHAKOB HA XAPAKTEPUCTUKM YTEHUA
B HOPME U ITPHU AMCAEKCHI

C. B. KpaBkos emie B 30-¢ rogbl IpOILIOr0 CTOJETHUS IIPUBEI JaHHBIS
JI. 1. MKpTBIUEBOI 1 COABTOPOB, MCCIEAOBABIINX POJIb LIBeTa (hOHA TSI 3pH-
TEJBHOM PabOTOCTIOCOOHOCTH B Tpoliecce YTeHus. MU ObUTM yCTaHOBJICHBI
ONTUMAJIbHBbIE COOTHOIIICHUS KeJITOro (poHa ¥ YepHOTro HmpudTa ISl YUTCHUS
[KpaBkoB, 1936]. Bojnee Toro, oka3zaaoch, YTO MOXHO TMOAOMPATh ONMTUMATh-
Hble MHAUBUIYaTbHbIe cOOTHOIIEHUSI. COBpEeMEHHBIE MCCIIeI0BaTeN YKa3bl-
BAalOT, YTO 0011as1 pabOTOCIIOCOOHOCTD MOBBIIIACTCS IPU UCITOJb30BAHUM CBE-
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ToGmILTPoB [3aKk u ap., 2012; OctpoBckuii u ap., 2001]. BaxkHo oTMEeTUTH, YTO
Ha CKOPOCTb UTE€HUSI OOJIBIIIOE BJIMSIHUE OKA3bIBACT LIBET OCBEIICHUS pabovyero
MOJISI ¥ BCETO TOJIsI 3peHUsI.

Kak yxe OblJI0 OTMEUEHO, POoJib LIBETOBOro hoHa MpUBJIeKata MCclenoBa-
Teneit naBHo. B XIX Beke yxke MOXXHO ObLIIO OKpallldBaTh U KaJaubpoBaTh (oH
MOBEPXHOCTH, HA KOTOPYIO HAHOCHUJIM M300paxeHue, MEHSTh LIBET 0ObeKTa,
B ToM uuciie mpudToB. [Ipu onTuManbHOM I YTE€HUS] COOTHOLIEHWU 11BETa
¢doHa 1 OykB (4epHbIe OYKBBHI Ha XXeJTOM (hbOHE) OTMeuajach caMasl BhICOKAs
octpota 3peHusi. OIHaKO He BCeria B eCTECTBEHHBIX YCIOBUSIX TAKUE COOTHO-
meHus (TeMHBII BepOIron Ha (DoHe KeJTHIX IIeCKOB BUICH JajeKo) Habmoma-
I0TCSl B TIPUPOJIE, CKOpee HAa00OpOT, OHU BCTpevaroTcs penko. [loaromy c 1e-
JIbIO YBEJIMUEHUST OCTPOTHI 3peHUS ObUIO TIPEIJIOXKEHO CO3/1aBaTh CJIeTKa JKeJsl-
TOBaThIN (DOH TIPU pasIsiAbIBaHUU 00beKTOB. B Hauane XX cronerust 1ist ap-
TUJIJIEPUCTOB B PYCCKOI apMUU BIIEPBbIE B MUPE ObLIN CO3MaHbl OYKU C XKEJThI-
MM CBETODWIBTpAMU — MX HA3bIBAJIM «KOHCEPBbI» M3-3a OCOOEHHOCTEI OIpa-
Bol. Emte B mepBbie roasl XX Beka B MMmepaTopckoli BOEHHO-MEAUIIMHCKOM
aKajgeMuu ObUIM 3allMIIEHBI 1BE JOKTOPCKUE TUCCEPTALIMM Ha TEMY BaXHOCTH
JKeJIThIX OUKOB. Torma ke B akajgemMuu Ha Kadeape ncuxuatpuu B. M. bextepen
BIIEPBbIE B MUPE CO3JaJ1 KOMHATY JIJIs LIBETOJICUCHUS.

HMHTepec K LIBETY OCBELLIEHUS IPU YTEHUU BO3POC B KOHIIe XX BeKa Oj1aroaa-
pst pabotam A. Bunkunca. beuio oOHapykeHO, YTO MOBBIIIEHUEM 3PUTEILHOK
paboOTOCTIOCOOHOCTU TIPU YTEHWUM MOXHO YIPaBJsATh, MOAOUpPAst WHIAUBUIY-
aJIbHO 1LIBET CBETOBOI OKpacku padouero moss. Ilokazano [Wilkins, 2000], gyto
B CpeIHEM CKOPOCTb YTEHUS TIPU ONMTHUMAJIBHOM [IJISI KOHKPETHOTO Ha0tona-
TeJisl CBETe BBINIEe B IBa pas3a, 4eM IMpu 6ejoM (MCTouyHMK cBeTa D65, 25 ¢d /
cm?2). CKOpOCTb UTEHUSI TPU HEONTUMAJIbHOM IIBETOBOM OCBEIICHUM OblIa
BBIIIIe Bcero Ha 21 %, 110 CpaBHEHUIO C OCBEIICHUEM OCJTBIM I[BETOM, YTO OBIIIO
HecylecTBeHHO. TakuM 06pa3oM, OOTBIIMHCTBO LIBETOB HE CUJILHO BIMSIOT HA
CKOPOCTb UTEHMS, XOTS MPU BBIOOPE ONTUMAIBHOTO LIBETA CKOPOCTb YTEHUS
yBEJIMUMBAETCS cylllecTBeHHO. [Ipu 3ToM, Kak ObLIO MOKa3aHO, ISl KaXI0To
HUCTIBITYEMOTO 3TOT OTTEHOK Oy/1eT MHIUBUAYaJIECH.

MHTepecHO OTMETUTD B 3TUX OIbITAX, UTO LIBET CBETA, KOTOPBIU CBSI3aH C MeJI-
JICHHBIM YT€HMEM, KaK IIpaBWIo, ObLI Oesibiii. CKOPOCTh YTEHMS IIpU OJIOM CBe-
T€ W OKpallleHHOM pasjinyHa. EcTh BblpaXkeHHble WHAWBUIAYAJIbHbIE OTIUYUS
[Wilkins, 2000]. CBou ucciemoBaHus BukmHC IpoBOIIII CIISAYIOIINM 00pa30oM:
TEKCT OCBEILAJICSI CBETOM Pa3IMYHOTO 1IBETa, UCTIOIb30BaJIOCh YCTPOWCTRO IJ1aB-
HOTO U3MEHEHMUSI 11BEeTa; 3aTeM U3MEPSUIACh CKOPOCTh UTEHUSI U CTPOUJIACH 3aBU-
CUMOCTb CKOPOCTH UTEHHUSI OT U3MEHeHUs 1iBeTa. [1ociie 3Toro, ocCHOBBIBAsICh Ha
pesyJibraTax u3MepeHuid, BUIKuHC moadoupan LBeT sl CTEKOJI OYKOB UCIIBITY-
eMBbIX U TIpejiarai UCIoib30BaTh UX JUISl CHSITUS CUMIITOMOB 3pUTEJIbHOIO Ha-
npstxkeHus. PaboTa B OKpallleHHOM CBETe OKa3alach MOJIE3HOM U1l TPEOJOJICHUS
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nuciaexkcuu. [1py MUTpeHU UCTOJIb30BaHUE 1IBETHBIX (DUIBTPOB MPUBOIUT K €€
CHWXXEHUI0. DTO MHTEPECHO, YYUTHIBASI HEKYIO OOIIHOCTh MEXIY JUCIEKCUeH
U1 MUTPEHBIO, & TAKKE MUTPEHBIO U 3ITWJIETICUE. ¥ HEKOTOPBIX MHIMBUIYYMOB
¢ IUCJIeKCHel HabMo1aeTcsl MarHOLELTIONSIPHAsT HEMOCTaTOUHOCTh. CuuTaeTcsl,
YTO MPU HAJTMYUM TaKoro neduiuta 6JaroTBOPHOE BIMSIHME OKa3bIBAIOT 1IBET-
Hble pukTpbl [Wilkins, 2000]. ITpu ayTusMe NporcxonsaT HapyLIeHKs IIBETOBO-
ro 3peHus [Zachi et al., 2017]. LIBeTHbIe, CrIeKTpaabHbIe (DUIBTPHI YBEIMUYMBAIOT
CKOPOCTb UT€HUS Y JIUII ¢ ayTu3MoM. [1pu yepenmHo-mMo3roBeix TpaBMax [ Wilkins,
2000], mpu murpenu [Wilkins, 2003], mpu snuaercum, To eCTh pacCTPOMCTBAX,
KOTOpBIE CBA3aHBI ¢ KOPKOBOI BO30YIMMOCTbBIO, TAKKe HAOTIOMAIOTCS TIOJTOXKM-
TEeJIbHBIC TepalleBTHUECKIEe BO3MEHCTBHS Ha TIOBEIEHNE YeIOBeKa M Ha XapaKTe-
PUCTUKY YTeHUST. MOXET OBITh, JIIOIM, CTPaafollie MUTPEHbBIO, 00TaIaloT Mar-
HouemosIpHbIM AedunnToM [Wilkins, 2000; 2003].

M3BecTHO MpeamnosokeHrue 0 MexaHU3Me BIMSIHUST 1IBETHBIX (DUIIBTPOB KakK
rnepepacripeic;ieHud aKTUBHOCTU B MarHo- M MmapBoKaHajaX 3pUTETbHON CH-
creMbl. B Oosee obuiemM Buae MPOUCXOOUT TepepacipeneieHrue aKTUBHOCTH
MeXIy KaHaJlaMy, 00ecreunBaloMMU OCO3HABAEMYIO M HEOCO3HABAEMYIO NH-
(opmanuio B mpoliecce BOCIPUSITUS, UTO YIyUIIAeT COCTOSIHUE OOTbHBIX.

Jlaxe TOJBbKO YIIpaBJIsisl IIBETOM OCBEILIEHMSI, OKa3bIBAETCS, MOXKHO OCYIIIECT-
BJISITH OajlaHC MEXTy TI00aTbHBIM M JIOKATBHBIM OINMCAaHUEM, a B psifie yCIIo-
BMIf — MeXIy OCO3HaHHBIM M HEOCO3HAHHBIM BocTIpusTHeM. Ho b B HEKO-
TOPBIX CITYJastX 3TH SIBJICHUSI MOXKHO CBOIUTD K «OMHAPHBIM OTITIO3UIIUSIM» MEXK-
JTy MarHo- 1 MapBOCHCTeMaMHU.

JI1st G0MBIIMHCTBA B3POCIBIX TTOC/Ie O0YYeHUS U JUIMTEeJIbHOM MHOTOJIETHE M
TPEHUPOBKU YTEHNE CTAHOBUTCS YPE3BbIYAIHO JIETKUM, aBTOMAaTUUECKUM T1PO-
eccoM. OHAKO Aaxe B pa3BUTHIX cTpaHax Mupa uHoraa a0 10 % HaceneHust
HE MOXET YCIEeIIIHO OCBOUThH HaBBIK UTeHUS. M3 Bcero MHOroo6pasust padbor
0 JMCIEKCUM HAaCc MHTEpeCcyeT OCO3HAHHOE U HEOCO3HABAEMOE UCIIBITYEMbIM
yIpaBJeHUE ero COCTOSIHUEM MPU YTCHUU.

IIpoGiema opraHu3aiiy BOCIIPUSITHS TEKCTa 3aKJII0YAETCsI B TOM, UYTOOBI ITO-
HSTh, TTOYEMY MbI BOCTIPMHMMAaEM 3HaKH, CJI0BA, CTPOKHU, CTPAHUIIBI U CMBICIT.
OOpatuMmcs K 3aKOHaM TeluTajabTa U MpUHIMIaM IrpynnupoBku. LIBeT Moxker
JIETKO BJIMATH Ha OPTaHM3alldI0 MPOIECCOB UYTEHUS] M PACTIO3HABAHUS CIIOB,
npemnoxenuii. b. [lmana n ero xomneru E. Illenermu u K. JlesHa u3yunnu
BJIMSTHUE Pa3pO3HEHHOM OKPACKM OYKB CJIOTOB CJIOB Ha 6a30BbIe XapaKTePUCTH -
KU YTeHUs B HOpMe U pu auciiekcuu [Pinna et al., 2016].

LBeT MoxeT objieryaTh MOCTPOEHME TelTalIbTa, a MOXET BbI3bIBATh (hpar-
MeHTaluo n3obpaxkeHust. [IMHHA ¢ KojutleraMu BBEJIM TEPMUH «XpoMaTUiecKast
akueHTyauusi». OHU UCMOJIb30BAIM LIBET KaK B IIOCTPOCHUHU LIEJIOCTHOTO, TaK U
(bparmeHTUpPOBaHHOTO TeKCTOB. MapkepoM 11BeTa B Word Mbl TOCTOSIHHO BbI-
JieJisieM MHTepeCyolre Hac MecTa, OObeAMHSIEM CJI0Ba, TIPEIOXKEH U, ab3a1bl



228 Thasa 11

IUUIS1 TIPUBJICUEHUs] BHUMaHUS K JaHHOMY (pparMeHTy Tekcra. Takum oOpazom,
LIBET O0ECIeYyrBaeT CHHEPTUUECKOE I aHTaTOHUCTUYECKOE B3aUMOIECTBUE
¢dparMeHTOB TeKCTa (M BHOBb Mbl TIPUXOIMM K paboTe OMHAPHBIX OMITO3ULIMI
B TekcTe). OXumaercsi, YTo LIBET MOXET BJIMSTh HA TPYNITUPOBKY U JIPYTUE Me-
XaHU3MBbI, 00eCTeUynBaIOLINE LIETbHOCTb U (DparMEHTALIMIO B UTEHUU.

KcraTu, ectecTBeHHas AJ1s COBPEMEHHOIO YejioBeka (hparMeHTalusl TeKCTa,
a UMEHHO — pa30MeHMe TEKCTa, He Obli1a COBEPIIEHHO OYEBUIHOM B IPEBHOCTH,
TMOMETKU ObLIIM B IPEYECKUX TEKCTaX, HO MPAKTUYECKU OTCYTCTBOBAIU B JIATUH-
ckuX. YTeHue ocy1ecTBISIOCh MPEeUMYIIECTBEHHO BCIIYX, 3ByUYaHUe CO3/1aBaJlo
pUT™M, hparMeHTalMIO U OMHOBPEMEHHO 11€JIOCTHOCTh BOCTIPUSITUSI U TTIOHUMA-
Hue TekcTa. BO3HMKHOBEHME MOJYAIMBOTO YTEHUs B pe3yjbraTe pa3OoueHus
TeKCTa — 3TO OIHO M3 BeJuuaiiimx goctuxkeHuit CpenHeBeKOBbs [Saenger,
1997]. Ipoliecc MOTUATUBOTO UTEHUST Pa3BUBAJICSI MEIJIEHHO, BOJIIOIIMOHHBIM
MyTeM, BMECTEe C Pa3BUTHUEM TEXHOJIOTMI pabOThI C TEKCTAMU; U Ka3ajloCh, OH
ObLI 3aBeplleH K Hauajy MacCOBOro KHurorneuatanusi. Hactynugiuast apa ao-
CTYMHBIX HUMPOBBIX TEXHOJOTUI MPOAOIKAET BOZMOXKHOCTb COBEPILIEHCTBO-
BaHUSI TIPEICTABIEHUS «M300paXkeHNi» TeKcTa. MUp TeKCTa KaK U300paskeHUs
Bceraa OblUI 4acTbhlo MUPOBOI KyJbTyphl. Kazanoch, 3pa KHUTONeyaTaHUsl ero
yHUDUILIMpoBaia, yrpoctuia. Ho Mbl 3HaeMm, 4To 310 He TaK. OT MHKYHaOyII,
OTIeYaTaHHBIX METAUIMYECKUMU HAOOPHBIMU LIpU(TaMU, 1O TEKCTOB, OTIE-
YaTaHHBIX Ha JIA3€PHbBIX IPUHTEPAX BUIHO pa3HOOOpa3ue u300paxeHnii TeKcTa.
TTosTOMYy COBEpILIEHHO HEYAUBUTEIbHbBI TOCTOSIHHBIE MICUXO(PU3UOTIOTUYECKUE
uccienoBaHus MPUEGTOB U MapKepoB Kak 100aBOK K pa3HOOOpPa3HbIM HIpUd-
taMm [Luckiesh, Moss, 1944]. B yacTHOCTH, MHTEPEC MPEACTABIISIET TEXHUKA XPO-
MaTUYeCKOl aKIEHTyalluM Ha OCHOBE pacKpallluBaHMS CJIOTOB U OYKB TeKCTa,
npemioxeHHass b. [TuHHO# 1 ero KosuleraMmu, 4To OTKPbIBa€T HOBBIE BO3MOX-
HOCTH B MeperpymniupoBKe 1 (pparMeHTaIIMK TeKCTa AJIsl 00JIerYeHUS €ro TTOHU -
MaHUsl, TOMUMO CYLIECTBYIOIIETO MPUHIIMIA (POPMUPOBAHUS TEKCTa C Pa3phi-
BaMu Mexay cioBamu [Pinna et al., 2016]. PackpalimBaHue TeKCTa OTKPbIBAET
BO3MOXHOCTb yIPABJICHHUS €ro pacrio3HaBaHueM U noHuMaHueM. [IpennoxeH-
HBII MPUHLIMIT MOXET ObITh pean30BaH, MOMUMO 1IBETA, SIPKOCTbIO, KOHTpa-
CTOM, TOJIIIIMHON U (hopMoii OyKB, X pazMepoM. I1pennoxeHHbII UHCTPYMEHT
SIBJIIETCSI UHTEPECHBIM HE TOJIBKO JUISI (DPU3UOJIOTMYEeCKUX UCCIEI0BaHUM, HO
U B TIPAKTUKE OOYYeHUs MPU AUCIEKCUU, I IPOBEPKU MArHOUE/UTIONSIPHON
Teopuu auciekcuu. [Ipu HeKOTopbIX (hopmax MUCIEKCUU IeUCTBUTEIBHO, Ha-
osronaercs neeKT MarHoUeJ/UTIOJISIPHON CUCTEMBI. Pa3BuTre MarHoe/LTosp-
HBIX CJIOEB HAPYXKHOTO KOJIEHYATOTrO TeJjia y MallMeHTOB C AUCIEKCUEN SIBISIETCS
aHOMaIbHBIM. YUyBCTBUTEIBHOCTD K JABMKEHUIO YMEHbIIIAETCSI. Y HEKOTOPBIX
JIoJiel eCTh CHMXKeHUE BHUMaHUs K JieBOMY Tosynosto 3peHusi [Pinna et al.,
2016]. DTo CHUXKEHUE BHUMAHUSI SIBJISIETCS KPUTUYHBIM TSl O0yYeHUST YTEHUIO
B €BPOINEUCKOMN TpaauLuu.
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IMuHHa ¢ coaBTOpamMy CpaBHMBAIM YTEHUE jeTeii B Bo3pacte 7—10 jiet; B uc-
CJIeIOBaHWM TIPUHSIIA yJacTUe IBallaTh OOYYEHHBIX YTEHUIO NETei W JBaj-
11aTh — C AUCJeKcHeil. TeKCT, MCIoib3yeMblil B Ka4eCTBEe CTUMYJIa, ObLIT XOPOILILIO
MU3BECTEH JeTsIM. McrnoJib30Baiu YeThipe XpOMaTUYECKUX yCIoBUsS MOHOXpO-
MaT — OJHOPOJHAsI OKpacka OJHUM LIBETOM (OIHMM M3 I1I€CTH) BCeX OYKB TEK-
CTa; CJIOBO — OKpalllMBaHWE KaXI0TO CJI0OBA CBOMM IIBETOM TaK, YTOOBI He ObLIO
OIIMHAKOBBIX COCE/Ei; CJOT — OKpalllMBaHUE KaXXJAOTrOo CJora CBOMM LIBETOM
TakK, 4YTOObl He OBLIO OAMHAKOBBIX cocefeii; OykBa — OKpalllMBaHUE KaXKIou
OYKBBI CBOMM IIBETOM TaK, YTOOBI HE ObUIO OMMHAKOBEIX coceneil. Pe3yabraThl
HCCJIeIOBaHUI MIPeICcTaBICHBI B Buae rpadukoB (cm. puc. 11.2).
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Puc. 11.2. BnnsHre ycnoBuin okpackun TeKCTa Ha pasnuyHble XapakTePUCTUKN YTEHUS:
a — ONUTENbHOCTb YTEHNS TeKCTa; 6 — NPOCToTa YTEHUS; 8) — MOHWMaHUe TekcTa

HcxonHast runore3a okaszajach IUIOIOTBOPHOWA. XpOMaTI/I‘-ICCKaSI aAKICH-
Tyanus MpeoaoieBacT AUCICKCUIO. Pe3yJTBTaTBI ITOKa3bIBalOT, UYTO OBET CUJIBHO
BJIMACT HA I'PYIIIMPOBKY U, KaK CJICACTBUEC, HA IJTUTCIIBHOCTb UTCHUA U ITOHU-
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MaHHEC. XpOMaTI/I‘-IeCKaH AKIICHTYyalus TEKCTA yJIydlIacT OCHOBHBLIC XapaKTCpu-
CTUKU YTCHMUSI ITPU TUCTICKCUU.

11.5. YTEHME KAK BMHAPHBIE OITITO3ULIMIN
«TEPUCKOITNMYECKOTI'O»
N «TEAECKOITMYECKOI'O 3PEHM I»

YreHue — 3TO omHa M3 HauboJiee MHTEPECHBIX (hOPM B3aMMOACHCTBUS,
yepeoBaHUsI aKTUBHOCTH TIEPUCKOIMUYECKOTO (TAHOPAMHOI0) U TeJIECKOIH-
4ecKoro (LIeHTPAJIbHOTO) TIOJIST 3pEHMS, a TakKe OYepeHoe MPOosiBJIieHre Ou-
HapHBIX onmo3unnii. [Tepudepust mos 3peHus 3aryckaeT OpOCOK T1a3a BIOJb
CTPOKM Ha HEOOXOIMMBIIA yToJI, a (poBea ocTaHaBIMBaeT. B Hauase 6Gpocka mpo-
WCXOIUT TIO/IaBJIEeHNE aKTUBHOCTU MapBOCUCTEMBI, TTO3TOMY HET OIIYIICHUS
cMasbiBaHUs u3o0paxeHusi. CIIOXHBINM, BBIYYCHHBIN MTPOLIECC CKAHUPOBAHUS
TEKCTa COCTOUT U3 €ro BOCIPUSITHSI, PACIIO3HABAHUSI U TOCTPOCHMUSI LIEJTOCTHO-
ro obpaza. O0yueHHe 3TUM BaXKHEH UM MPAKTUYECKUM 3TaraM BOCTIPUSITUSI U
MOHMMAaHUSI TEKCTa U MPEACTaBIsIET COO0I BaXHEHIIYIO 1ieJIb IIKOJbHOTO 00Y-
yeHwus1. [TpuueM Bce 3T 3Tarbl XOTh U KaXyTCsl TJIaBHBIMU JUJIS1 YPOKOB SI3bIKA
U JUTEpaTypbl, HO B pa3HbIX (popMax MPUCYTCTBYIOT B OOJIBIIMHCTBE MPEMNO-
JMaBAEMBbIX TUCIUTLIVH.

CKaHMpYIOIIUe TBMXKEHMS TJ1a3 — 3TO OCOOBIN, MPAKTUYeCKU HEHYXKHBIN
B IMKOM TIpupoze, BUI IBMKEeHWH 11a3. Ho MMeHHO B mpoliecce YTeHMs Iiiasa
YUTATEJsI COBEPIAIOT CKAHUPYIOITUE ABVKEHUS BIOJb CTPOK. OHU TTPeaCcTaBIsI-
10T CO0O0i1 MocIe0BaTeIbHOCTh CakKal (OpocKoB) U ¢hukcanuii B3opa. Bo Bpemst
dukcanuii paboraeT 1eHTpaIbHOE hoBeasbHOE 3peHue. B aToT MOMeHT hoBeo-
Jla 3aXBaThIBA€T OJHOBPEMEHHO OT YEThIPEX 10 BOCbMU 3HAKOB Ha CTpOKe. 3aTeM
J1a3 TIepeXoauT K HOBOMY OpOCKY, KOTOPBIA 3aIycKaeT rneprudepust moJist 3peHust
BCJIEJICTBUE CTOSIIIIEN Mepea yuTaTeseM 3aiauu. bpocok riasza 3amyckaeT Kpyrn-
HOKJIETOUHAsI C OOJIbIIMMU PELENTUBHBIMU MOJISIMU MarHOCUCTEMa, a OCTAHOB-
KY OCYILECTB/ISIET MEJIKOKJIETOUHAs! ¢ MaJbIMU PELENTUBHBIMU TOJSIMU TIApBO-
cuctema. B pesynbrare, ureHHe — 3TO YepeaoBaHUe BO3OYKACHMSI 1 TOPMOXKE-
HMSI MarHo- M TMapBOCHCTeM. Tak Kak MarHo- M MapBOCUCTEMbI HACTPOEHBI Ha
MPEUMYIIIECTBEHHO HU3KHWE U TIPEMMYIIIECTBEHHO BBHICOKME TTPOCTPAaHCTBEHHbBIE
9acTOThI, HAC MHTEPECOBAJ BOTIPOC JI0 KaKHX MOP MPOCTPAHCTBEHHO-YaCTOTHAs
ubTpanms, pa3MbITHE TEKCTa TTO3BOJUT COXPAHSITh 3TOT MPOIECC CKAHMPOBA-
HUS, ¥ OYIIET JIM OH COXPAHSATHCS aXke TIPU Pa3MbITON B pe3y/IbTaTe BEWBJIETHON
¢unbsrpaiuy crpoke Tekcta [Jlammunnus u ap., 2013].

B pabote mpeabsBIsUIM MIECTh CAAI0B ¢ TEKCTOM, 0(hOPMIICHHBIM YEepPHbI-
MU OyKBamu Ha cepoM ¢oHe. B cpenHeM ciaiif comepxai 1ecTbCOT 3HAKOB,

[lcuxogpusuonoeus umenus 231

BKJTIOUAst MPOOeJIbl M 3HAKU MpenMHaHus. TeKCThl ObUIM TIPeIBApUTEbHO TTOJI-
BEpPrHYTHI BEHBIIETHOM (DUIIBTpAIIMKA C MOMOIIbI0 MHOTOMACIITAOHOTO pa3jio-
JKeHUsT n300paxkeHust ¢ ucnoyib3oBanueM DoG-dynkuuii (DoG, Difference
of Gaussians) — BelBJIETOB, MPEACTABISIIOIINX COO0I Pa3HOCTh ABYX JByMEp-
HbIX pyHKUMid [aycca ¢ pasnuuHoil moaympuHoi. Pazmep BelBIETHBIX 1€~
MEHTOB 3aBUCEJI OT BEIOPAHHOI'O YPOBHSI «IIUPAMUJIbI»: ISl YPOBHS 1—8 muk-
ceneii, 2—16, 3—32, 4—64, 5—128, 6—256 nukceneit, 4yto coorBeTcTBYeT 0,23;
0,46; 0,93; 1,86; 3,71; 7,42 yrnoBeiM TpaaycaM. ITox pasMepom BeiiBieTa Mo~
pazyMeBaJloCh PacCTOSTHME B MUKCeNax (YIIOBBIX Ipamycax) MEXIY IBYMST MH-
HUMyMaMU THaMeTpaJibHOTO ceueHus Beiiieta. [lepen HabomaTesieM CTosia
3amava MpOYNTaTh TEKCT (VJIM MOCTapaThesl MPOYMTATh TEKCT), TTOCIe Yero Ha-
KaTh Ha KHOMKY KOMIBIOTEPHOI MbIlIK. PaccTosiHue OT 1713 UCTIBITYEMOTO 10
MOHHUTOPA cocTapiistiio 60 cM. B mpoliecce yTeHUsT perMCTPUPOBATN IBUKEHUSI
rna3. MccnenoBanu ciaenyoolime napaMmeTpbl: KOJTUYECTBO U IJTUTEIbHOCTD CaK-
Kaja U pukcauuii, BpeMsi IpoYTeHUsI, OO MaTTepH ABMKEHU TJ1a3, a TAaKXKe
3aBHUCUMOCTb BCEX 3TUX MTapaMeTPOB OT pa3Mepa BeHBIETHOTO 3eMeHTa [Jlam-
MUHIUS U 1p., 2013; 2014; 2015; 2016].

Bpewmsi mpouTeHusi ¢ pOCTOM BEMBJIETHOIO 2JIEMEHTa, HAuMHasl CO BTOPOTO
YPOBHSI MUPAMUJIbI, TPAKTUYECKN PABHOMEPHO CHIKAETCS. DTO CBSI3aHO C TMO-
CTEeTeHHBIM pa3pylIeHNEM CTPYKTYPBI TEKCTA U €T0 TIEPEX0J0M B «y30p» 13 BEB-
JIETHBIX 3JIEMEHTOB; HaOJI0IaTe b TPUKIIAIbIBAET Bce OOJIbIIe YCUIU TSI TOTO,
YTOOBI OMO3HAThH U TIPOYECTh (hparMeHT TeKCTa 1 3aTpaunBaeT Ha 3TO OOJbIlee
KoJm4yecTBO BpeMeHU. [Ipm GuabTpaly HapylraroTcs TPOIOPIUU TeKCcTa
U U3MEHSIETCS TIPOCTPAHCTBO MEXIy 3HaKaMu M CTPOKaMH, YTO B CBOIO Oue-
penb ToXe BIUSIET Ha CKOPOCTh UTeHusl. Tak, uem OoJibliie BpeMst TPOUYTCHUS
(MeHbIIIe CKOPOCTh YTEHHSI, COOTBETCTBEHHO), TeM OOJIbIIIEe KOTUIECTBO (PUK-
caluii cCoBepllIaoT r1a3a HabaoaTesss. B cpenHeM Ha onuH (parMeHT TeKcTa
yyTaTEe b COBEPILAJ IBAALIaTh ceMb (pukcaiunii. CpenHsist TPOIOIKUTEIbHOCTD
dukcanuu cocrasisiia 0,31 ceKyHAbI, YTO coBrnanaet ¢ naHHbIMU A. J1. SpGyca
0 TOM, UTO CPEIHSIS MPOJOTKUTETbHOCTh (DUKCALIMU OOBIYHO JIEXKUT B TIpee-
nax 0,2—0,4 cexyHasl [Spoyc, 1965].

KomuuecTBo dukcalmii B3opa ¢ pocToM pa3Mepa BEHBIETHOTO 3JIeMEHTa
TaKXe TMOCTETIEHHO CHIDKAETCS, UTO OOBSICHSETCS BCE TeM XK€ pas3pylieHueM
CTPYKTYpBI TEKCTA, TP KOTOPOM ITOCTETICHHO MCYe3al0T MEJIKME JeTaln; 3Ha-
KU CHavaJia CTAaHOBSITCS TPYIHO Pa3TMUMMBIMU U CIIMBAIOIIMMUCS APYT C IPY-
ToM, a 3aTeM ucue3atT coBceM. C pocTOM BEHBIETHOTO 3JIEMEHTA ITOCTEIeHHO
paspyliaeTcsl CTpyKTypa TeKcTa (MCKaXkaeTcsl CTpOKa, pa3MbIBAlOTCs OYKBBI U
T. I.) ¥ OH MpeBpAIaeTcsI B CBOETO poja «KapTUHY», a MaTTepHbI ABMXKEHUH T71a3
MPU TIPOCMOTPE KapTUH U MPU UTEHUU CYILIeCTBEHHO pasanyatorcs. [Tpu mpo-
CMOTpE KapTUH, CTATMYHbBIX KMBOIMMCHBIX MOJOTEH U JUHAMUYECKUX U300pa-
>KEHUI KMHOGUIBLMOB HaIMpaBieHUe B30pa MOCTOSIHHO COXPAHSIETCSl BO BpeMst
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BCEro MPOCMOTpA B LIEHTPAIBHOM YaCTH KapTUHEI, BepHEee, B [IEHTPE KOMITO3H-
LIMM ¢ PEAKUMU MIPOCMOTPAMU Pa3IMIHBIX YY9aCTKOB M300pakeHMSI.

Eme A. J1. ApOGycom ObL10 ITOKa3aHO BAMSIHUE 3a/1a4y Ha MMaTTePH IBVXKECHU I
[J1a3: B 3aBUCMMOCTH OT 3a/1ayu, MOCTaBJAEHHON TNepes HabmonaTeaeM, usmMe-
HSIIOTCSI MHOTHE ITapaMmeTphl [Spoyc, 1965]. HanGosee BrIpaskeHHBIM SIBIISICTCST
M3MEHEeHMe yncia cakka. Tak, X Yuca0 MUHUMAJIbHO MpU (DUKCALIMU B30POM
TOYKH, OOJIbIIIE — MPU pACCMAaTPUBAHUM KAPTUHBI U MAKCUMAJIBHO — MPU UTe-
Huu. [Ipy yTeHNM YMCIO caKKal BO3pacTaeT IMOYTH B JIBa pasza Mo CPaBHEHUIO
¢ paccMaTpuBaHMEeM M300paXkeHus, axke coiepKaiiero Meiakue netanu. Mcxo-
IIST U3 9TOTO MOXHO pacCYUTaTh, YTO KUHETUYECKUE HATPpy3KU Tjla3a MpU uTe-
HUU 0Ka3bIBAIOTCS OOJIbIIIE, YeM TIPH BBITIOJTHEHUM IPYTUX 3pUTEIBHBIX 3a1a4.
ITpu epexozie OT MPOCTHIX YCIOBUIA UTEHUSI TIPOCTOTO TEKCTA K CJIOKHOMY TeK-
CTY WJIN TEKCTY B YCIIOBUSIX TIOMEXY HAOJIOMAETCS] YKOPOUCHUE CaKKal U YU -
HeHUe BpeMeHM (pUKcaluii, YTo obecrieuyrBaeT Jydllee KaYeCTBO aHaIN3a TeK-
cra [baysp u np., 2009; Jlammuunus u ap., 2013].

N3BecTHO, uTO, eciu (UKCUPOBATH B30P B LIEHTPE CTPaHMIIbI, U300paxe-
HUSI TIPEACTABISIIOTCS OoJiee YeTKMMU, YeM Ha ee mepudepuu, To ecTb B JaH-
HOM ciyuae Ha nepudepuu nosis 3peHust. MoXHO MPeanoaoXkuTh, YTO pa3Hast
CTeTeHb Pa3MbITHS TEKCTOB B TAaHHOM 3KCIIEPUMEHTE COOTBETCTBYET TOMY, KaK
MpeACTaBIeHO U300paXkeHne Ha CeTUaTKe MPU yIaJIeHWU OT LIEHTpa ToJIsl 3pe-
HUS K Tlepudeprn Ha pa3Hble PaCCTOSTHMSL.

MoOXHO TIPEIIOJIOKNTD, YTO TIOCTENIEHHOE pa3MbITHE TEKCTOB BHavajle Ha-
pylIaeT paboTy mapBo-, a 3aTeM paboTy MarHOCUCTEMBI TIp uTeHUU. [1pu mMa-
JIOM Pa3MBITUM TEKCTOB ITAPBOCUCTEMA TOJyJaeT HEeTOCTaTOYHO MH(MOpMaIun
TSt 3(HEeKTUBHOM pabOThI; TPU 3HAYUTETLHOM Pa3MbBITHH CTPYKTYpa IBUKE-
HUI T1a3 Hapyliaetcs. MarHocucreMa 3aIyckaeT KOMaHIy IBUKEHUWI Tia3,
pacripesiesieHue BHUMaHMS 10 cTtpaHuiie (1o aucruiero DBM). [TapBocuctema
He MOXET CYMThIBaTh MH(MOpMalLMIO TpU ocTaHOBKax. [TapBocuctema npu ute-
HUU KOHTPOJUPYET JUIUTETbHOCTb (DUKCALIMiA, ATMHY CaKKaa U KOHTPOJIUPYET
KOJIMYECTBO 3HAKOB TEKCTA, MOMANAIONIMX B MMOJIe 3peHUsI 3a OJHY (huKcaluio.
IIpu pasMbITUM ceNaTh 3TOTO OHA He MOXeT. ToJIbKO corjacoBaHHasi pabora
MarHo- M MapBOCHCTEM OIpeNessieT CTPATernio ABMXKEHUI T1a3 10 CTpaHUle
Mpy YTeHuu. TeM cambIM IMOKa3aHO B3aMMOJIEHCTBYE MMapBO- 1 MarHOKaHaJIOB
3PUTETBHON CUCTeMBI B Ipoliecce uTeHus. [IpumMep cKaHMpoOBaHMS TeKCTa U
OCTAaHOBOK B30pa IO CTpOKaM cM. Ha puc. 11.3.

C poctoM KonmyecTBa (hUKcAIMil B30pa YMEHbBIIACTCS KOJTMUYECTBO 3aXBa-
TBIBaeMbIX 3a (DUKCALIMIO TTeYaTHBIX 3HAKOB. Bpems mpouTeHus ¢ yBeTndeHUEM
CTEeTICHU pa3pylIeHUsT TEKCTa B CAMOM HavaJle pacTeT, 3aTeM TeKCT CTAHOBUTCS
CJIOXKHEe JUIsl YTeHUSI, M BpeMsl MPOUTEHUsI pABHOMEPHO cHMKaeTcs (puc 11.4).
AHaJIOrMYHAsI CUTYalMs1 HabJIIo1a1ach MPU PACCMOTPEHU U 3aBUCUMOCTH KOJTU-
yecTBa (pukcaluii oT cTerneHu pa3pylieHus: TeKCTa.
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YpoBeHb 1 YTeHne TekcTa ypoBHsi 1

YpoBeHb 6 YTeHue TekcTa ypoBHS 6

Puc. 11.3. Mpumep npeabsBnseMbIX CraifgoB ¢ TekcTamu. [NokasaHb! pesynsrathbl
Pa3sMbITUS TEKCTOB (PUMLTPaMU PA3HOro pa3mepa U TEKCTbI C HANIOXKEHHBIMM Ha HUX
cXemMaMu ABUKEHUS a3 ABYX Penpe3eHTaTUBHbIX UCTIbITyeMbIX [J[laMmuHnus v gp., 2013]
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Puc. 11.4. 3aBUCUMOCTb BPEMEHN NPOYTEHMS TEKCTa
OT pa3mepa BelBrneTHoro anemeHTa [[lammunnus n ap., 2013]

[MonyyeHHbIe TaHHBIE TTOATBEPAMIN MCXOMHYIO TUIOTE3y O TOM, UTO MaJjloe
pa3MbITHE TeKCTa HapylllaeT BKJIaJ MapBOKaHAJIOB, U JIUILIb YBEJIUYCHUE Pa3Mbl-
THUSI HapylllaeT paboTy elle U MarHokaHajoB. OcTaHOBKa B30pa MPU pa3MbITUN
3aTpyJHEHa U3-32 HEAOCTAaTOYHOM aKTUBALIMU MapBoKaHaioB. CTpyKTypa JABU-
JKeHUI r1a3 Hapyiaercst. CTpaTeruio IBUXKEHU I71a3 ONpenesisitoT MMEHHO Mar-
HoKaHaJibl. [71a3a Mpoao/IKaloT CKaHUPOBATh CTPOKM C MaJIbIM pa3MbITHEM, Ha
OCTaHOBKaX «ITOJICKAJIb3bIBAIOTCS», HO JIO TeX TOP, ITOKa eCTh CTPOKH, TYCTh pa3-
MBITBIE, TJIa3a MOTYT XOPOIIO BBIMOJIHATL UMUTALINIO UTeHUs. [1py 3HAUMTEb-
HOM Pa3MbITUH, KOTJa CTPOK yKe He BUITHO, B COOTBETCTBUHU C TTOJIHOCTBIO pa3-
PYIIEHHOW CTPYKTYPOI PUCYHKA TeKCTa, pa3pylieHa ¥ CTPYKTypa pUCYHKa JBU-
SKEHMSI TJ1a3.

OTU JaHHbIE MO3BOJISIOT YTBEPKAATh, YTO 10 pa3HbIM IMapaMeTpaM, 1 B 4acT-
HOCTH MO MapaMeTpy «IJIMTeTbHOCTh (hUKCALMU», IBA PA3HBIX pexXrMMa YTeHUSI
HE COCTBIKOBaHbl. DTO O3HAYAET, UTO ISl CO3MaHUsI 1IeJIOCTHOTO MpeacTaBse-
HUSI O TEKCTE U [UISl €ro MOHUMAaHUsI TPEOYeTCsl He TOJIbKO TO, UTO 3aXBaThbIBa-
€T JaHHO€ OKHO, HO 1 Oyirkaiiiast nepudepus. PasHble JII0AM UMEIOT pa3Hoe
OKHO 3axBara yucja OyKB, a B MCIOJIb3yeMOii ITporpaMMe ero BeJuyruHa Oblia
¢dukcupoBaHHoii. KpoMe Toro, BaxkHbIM 0Ka3aJloCh TO, KaKasi MHMOpMalus 3a-
XBaTbIBaeTcs nepudepueit riasa. JIus 3Toro Oblia mpoBeAeHA AaHHAsT CepUsT
HCCIeOBAaHMI U TPUMEHEeHa BeliBIeTHast (DUIBTPALINS CTPOK.

11.6. CTATUCTUKA TEKCTA

B uccienoBaHnu ObLIM MCITOJB30BaHBI TEKCTHI C 3aJaHHBIMU CTaTUCTUYE-
CKMMU XapaKTCpUCTUKaMM KakK (1)I/I3I/I‘{CCKI/IX CBOWICTB I/I306pa)KCHI/IH TEKCTa,
TaK 1 CCMaHTUKM TEKCTA. prﬁble pasnanyund HaOIIoAal0TCs AaXe M0 JaHHBIM
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pacrnpeneneHus cakkas, KOTOpbIe pa3JIMYHbI, €CJIU TEKCT HACHIIIEH TIarojamMmu
WY TIpUJIATaTeIbHBIMU.

Tax, Tp¥ YTEHUU TEKCTOB PA3TUIHBIX TPYIIIT CYIIIECTBEHHbIE U3MEHEHHSI B Xa-
pPaKTEepUCTUKAX YTEHMSI UCITHITYeMOTO 10 CPABHEHUIO C €T0 CPETHUMU TToKa3are-
JISIMM OBLITY BBISIBJIEHBI: B KOJTMYECTBE 3aXBaThbIBAEMbIX CUMBOJIOB (CpelHee 3Ha-
YeHUe M CTaHIapTHOE OTKJIOHEHUE B KATEropuu «IpuiarareibHbie» 0,25+0,97;
«cymiectButebHbIe» 0,29+1,79; «rmaronel» —0,5411,27 OT cpemHero ajist UCIIbI-
TYeMOTO KOJIMYEeCTBA CUMBOJIOB); B JITTUTEIBHOCTH CaKKabl («IIpuiarateibHbIe»
0,6+1,08; «cymectButenbHbie» —0,5+1,77; «rmarois» 0,06+1,42, Mc); B cpen-
Heil ckopoctu («mpuiaratesibHbie» 0,17+0,38; «cyiecrBureabHbie» —0,2+0,65;
«rmaronbl» 0,1440,67, yria. MUH. / MC) ¥ HaKJIOHE CKOPOCTHOTO MPOMMIIs cak-
kanbl («npunararenbibie» 0,01+0,03; «cymectButenbHbie» —0,0240,05; «rnaro-
ne1» 0,0240,06). Takum 06pa3oM, TIPOLIECC YTEHUSI TEKCTOB C MOBBIIIIEHHBIM CO-
JIep>KaHUEM CYIIECTBUTEIbHBIX XapaKTepU3yeTcsl CHUXKEHUEM CpeHeil CKOpo-
CTH CaKKaJIbl, 00Jiee TTOJIOTUM HAKIIOHOM ee KPUBOIA, COKpaIlleHUEM JUTUTEIbHO-
CTU CaKKaJibl TI0 CPaBHEHMIO C TEKCTaMU, COEPXKAIIMMU 3HAUUTETbHOE KO-
YeCcTBO MpuJiaraTeIbHbIX, a TAKXKe YBEJMUEHUEM UIMHBI CaKKaabl B CPABHEHUU
C TeKCTaMU, COAepXKallMMU 3HAUYMTEIbHOE KOJUYECTBO IJ1arojoB. TekCThl, co-
JiepeKallye U30bITOYHOE KOJIMUECTBO TJ1arojioB, MPUBOISIT K YMEHBIICHUIO KO-
YecTBa 3aXBaThIBAEMbIX CUMBOJIOB U, B CPABHEHUHU C CYIIIECTBUTEILHBIMU, K YBE-
JIMYEHUIO CPEIHEM CKOPOCTH M TTOBBILICHUIO KPYTU3HBI KPUBOI cakKajbl. [1pu
YTEHMH TEKCTOB, HACBIIIIEHHBIX MPUIaraTeIbHbIMU, (DUKCHUPYETCsT OOIbIIast T~
Ha caKKajl, YeM MpY YTEHUU TEKCTOB C [JIarojlaMu, a Takxke 0oJiee BhICOKast Cpes-
HSISl CKOPOCTb, JUIMTELHOCTb M KPYTU3HA KPUBOM CaKKaabl B CPABHEHUU C TEK-
CTaMU C CYIIECTBUTEIbHBIMU.

YacToThl MCIOJIB30BaHUS MpUIaraTeJIbHBIX 1IBETa OTpaXkaloT BHYTPEHHEE
coctostHue aBTopa. CrieniuduKa Xya0KeCTBEHHOTO (B TOM YHCIIe TTO3TUYECKO-
r'0) TEKCTa 3aKJII0YaeTCsI B TOM, UTO €r0 JIEKCUUECKUe eIMHUIIBI, 00pa3yst CMbIC-
JIOBBIE TPYIIIbI, 0OPETalOT 3HAKOBBIM, CUMBOJIMYECKUI CMBICH, CITIOCOOHOCTh
COOTHECTHUCh C KaKOM-J11M00 00J1aCThIO KU3HU KaK aBTOpa, Tak 1 yutates [Le-
JenuHa, 1966].

HccnenoBaHue ABMKEHUS I1a3 BO BPEMST UTCHUST SIBJISIETCS] BAXKHBIM MHCTPY-
MEHTOM, TIO3BOJISIIOIIUM CYIUTh KaK O MPOLIeccax 3pUTeIbHOTO BOCTIPUATHS, TaK
1 0 SI3BIKOBBIX TIpolieccax. B mTaHHOM McclienoBaHUM HaMU ObIJTO TTOKa3aHO HaIK-
qyue pa3TniMii B IMHaMUKe ABVDKEHUI T1a3 TIPU YTEHUH TEKCTOBBIX (hparMeHTOB
C M30BITOUYHBIM CONEPKAHUEM OJTHOM M3 yacTell peuu, YTO TOBOPUT O BIUSIHUU
CUHTAKCUYECKUX TTPU3HAKOB Ha Ipoliecc uTeHus. [TomyuyeHHbIe pe3yasTaThl CO-
IJIACYIOTCSI C MPEIbIAYIIMMK paboTaMu, TTIOATBEPAUBIIUMU BIUSIHUEC YACTA PEYN
Y TIPUHAIESKHOCTHU CJIOB K 3aKPBITOM JIMOO OTKPHITOM CUHTAKCUIECKOM TpyTITe
Ha TTapaMeTpbl YTeHUs. BaxXHBIM HampaBIeHUeM UCCIIeNOBAHUH SI3bIKOBBIX TIPO-
1IECCOB SIBJISIETCS U3YUEHUE BIMSIHUSI CHHTAKCMUECKOM HEOTHO3HAYHOCTH TEKCTa
Ha CKOPOCTb YTEHUSI, KOJTMUECTBO PErPecCHOHHBIX cakkal. B aTux padborax aHa-
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JIM3UPYIOTCS O0JIee CIIOXKHBIE CUHTAKCUYECKHUe CTPYKTYPhI, TAKME KaK HeCorJia-
CoBaHHbIE (ppasbl (JIMO0 HEONHO3HAUYHBIE TPUAATOYHbIC MPEUIOKEHUS [AHUCH -
MOB 1 1ip., 2014]. B HallleM citydyae Mbl OITyCKaeM CTPYKTYPHOE CTPOSHUE MPeIIo-
SKEHUI U yaesisieM OCHOBHOE€ BHUMaHME TaKUM 0a30BbIM MpPHU3HAKaM, KaK YacTh
peun. B BeIIeNIpuBeIeHHBIX paboTax, Kak M BO MHOTHX Apyrux | Barrett, Sogaard,
2015], ripu oLieHKe U3MEHEHMI IJIa30IBUTaTeIbHOM aKTUBHOCTH YIUTBIBAIOTCSI,
B OCHOBHOM, CTaTWYeCKUe MoKa3aTeqn — o0Ilee BpeMsT MTPOUTEHUs, JUTATEITb-
HOCTb (hUKCaIMit, KOJTMIECTBO MPSIMBIX M BO3BPATHBIX cakKal. It TOCTUXKEeHUST
Oosiee TTyOOKOTro MOHMMAaHMUSI MTPOUCXOISIINX MPOLIECCOB 3PUTEIbHOM W JIMHT-
BUCTMUYECKOI 00pabOTKM TEKCTa Ha YPOBHE OTAEIbHBIX CJIOB MU MOp(deM HeoO-
XOIMMO, KaK HaM KaxeTcsl, IPMHUMAaTh BO BHUMaHUE U IMHAMWYECKUE XapaKTe-
PUCTHKU Mpoliecca 00pabOTKM TEKCTa, BbIpaKalolirecs B IJTMHE CAKKATUIeCKUX
JBVKEHMI, UX CKOPOCTH, HAKJIOHE M TIP. AHAJIN3 TTOJYYEeHHBIX JAaHHBIX TOKa3aJl,
YTO TIPU YTEHUM TEKCTOB, HACBIIIIEHHBIX IJIarojaMu, YMEHbBILAETCsI CpeTHee KO-
JIMYECTBO 3aXBAThIBAEMbIX 32 OJIHY CAKKaay CUMBOJIOB. OIHOM U3 MPUYMH MOXKET
SIBIATBCST HAMMEHBIIAs Cpeay TPYI CpelHss UIMHA CJIoBa — 5—6 CHUMBOJIOB.
Tak Kak raroJyibl B TEKCTOBBIX (hparMeHTax MpeicTaBieHbl Hanbosiee KOPOTKH-
MM CJIOBAMM, HO TIPY 9TOM He MOTYT OBITh OITyIIIEHbI KaK BTOPOCTETIEHHbIE YaCTH
peun | Fitzsimmons, Drieghe, 2011], Bo3HrKaeT HEOOXOAMMOCTD OCYILECTBICHUS
0O0JIBIIIETO KOJIMYECTBA CaKKaa Ha (PMKCHUPOBAHHOE KOJUUECTBO CUMBOJIOB. Kpo-
Me TOro, OKOHYaHMSI [J1aroJIOB MOTYT HECTU B cebe BaxkHYI0 MH(bOpMalLuio (po,
yucio, BpeMsi). bbulo mmokaszaHo, 4TO TIPU HAJIMUKUM CYIIECTBEHHOM MHMOpMa-
LIMM B OKOHYAHMU CJIOBA BEPOSITHOCTh COBEPLICHUSI BTOPO (DUKCAIIMK Ha TOM
JKe CJIoBe Bo3pacTaeT. [Tpoliecc YTeHUsT TEKCTOB C MOBBIIIEHHBIM COAepXKaHUeM
CYIIECTBUTEIBHBIX XapaKTepu3yeTcst 0oJiee HU3KOM CpeHel CKOPOCThIO cakKa-
JIbI ¥ TIOJIOTIM HAKJIOHOM €€ KPMBO 10 CPAaBHEHUIO C ABYMSI APYTUMU TPYIIIIaMu
CJIOB, YTO, MO-HAIllEeMy MHEHHUIO, MOXET ObITh BbI3BAHO CHUKEHUEM TUHAMUKU
MOBECTBOBAaHMS M3-3a YMEHBIIIEHUSI KOJIMYECTBA IJIarojOoB B 1IEJIOM U TJ1arojioB
NercTBYsI B yacTHOCTU. [pyrma ke ¢parMeHTOB C TIpuiaraTeJibHbIMU UMEET Cy-
IIECTBEHHBIE PA3INIMSI TOIBKO B CITydae MONMapHOTro CpaBHEHMS U HE XapaKTepH-
3yeTcs OOIIMM M3MEHEHHeM KaKoTo-J100 mpu3Haka. CTOMT OTMETHUTD, YTO pa3-
JINYMSL B YTeHUU (DparMEHTOB pa3HbIX IPYIIIT He 00513aTeJIbHO TOBOPSIT 00 ompee-
JISIOLLEM BIMSIHUM CUHTAKCUUECKUX MPU3HAKOB Ha MapaMeTpbl UYTeHUsI. YKa3aH-
HbIE OTJIMYMSI TAKXKE MOTYT OBITH CIIPOBOIIMPOBAHBI CEMaHTUKOM TekcTa. Hampu-
Mep, pe3yJIbTaThl HEKOTOPBIX MCCIIEIOBAHUI CBUIIETEJILCTBYIOT O BIMSIHUU UMEH-
HO CEMaHTUYECKOTO COMEepXKaHMs, a He JIEKCMIECKOTO CXOJICTBA, Ha MATTEPHBI
aKTMBAILIMM B KOPE TOJIOBHOTO MO3ra. MajaxoBa ¢ COaBTOpaMy TocTapanach 1Uc-
KJIIOYUTDH BIMSHME CEMaHTUKM, TTOA00paB (hparMeHTHI CIydaiiHbIM 00pa3oM U3
00JIbLIOrO 00BEMA €CTECTBEHHBIX TEKCTOB, OTHAKO UCKYCCTBEHHO COCTaBIEHHbIE
TEKCThI TAKXKE MOTYT TPEACTABISITh MHTEPEC IS JalbHEHIIIETO UCCIIeTOBaHMSI.
B ciyyae KoHTposIMpyeMoii reHepaluy TEKCTOBBIX CTUMYJIOB, OyeT BO3MOXKHbBIM
HUCKJIIOYUTD BIMSIHUE JJTMHBI M YACTOTHOCTU TIPEABSIBISIEMBIX CJIOB.

I'AABA 12

SPEHUE N CTPECC

12.1. CBET KAK MCTOYHMUK CTPECCA

OkpyXarolye Hac HaTypajibHbIe U BUPTyaJbHbIC CLICHBI, TaHAIIAMTHI, JTUIIA,
ouoTtexHochepa 00T oNpeaeeHHbIMU MTPOCTPAHCTBEHHBIMU U BPEMEH-
HBIMU CBOMCTBaMU. B mpoliecce onucanusi HabIOAaeMOl CLIEHbI 3pUTeJIbHASI
cucTeMa yejgoBeKka aHaIU3UpyeT Kak (hu3uveckre, Tak U CeMaHTMYECKUe Xa-
paKTepuCTUKU cpenbl. KOHCTPYKIIUS «3pUTEIbBHOTO MO3ra» TaKoBa, UTO JUIS
OINTUMAJILHOM PabOThI B 3TOM Cpelie BHIOMPAIOTCS BBIPAOOTAHHBIE B XO/IE 3BO-
JIIOLIMM, HanboJjiee 3HAaYMMbIe [UTST HAOJTIoMaTelsi CBOMCTBA OKpYyKalollel cpe-
nbl. UMetoTest ompeesieHHbIe MTPOCTPAaHCTBEHHO-BPEMEHHBIE CTPYKTYPBI M30-
OpakeHUi, OKa3bIBAIOIIME SMOLIMOHATBHO MOJOXUTEIbHOE U SMOLIMOHATIBHO
OTpUIIATEIbHOE BO3ICHCTBIE HA YeJIOBEKa.

M BOT UTO BaxKHO: TIPOCTOI, BCEM 3HAKOMBIiA SIDKUi1 CBET TIPUBOIUT K CTpEC-
cy. Ctpecc BBbI3bIBACT SIPKUI IJTUTEIbHBIN CBET, 1axke He CJETSIIINiA, He pa3py-
IIAIOIIUI CeTYaTKy M He TPUBOISIIUI K 0XOraM POTrOBUIIbI M3-3a BHICOKOTO
ypoBHs yibTpaduosera. Spkoe ocBellieHHe OOBIYHBIMU JIaMITAMU HaKaJluBa-
HMSI THEM U HOYBIO B 3aKPBITOM MOMEIIEHUHN 00513aTeIbHO HAPYIIUT CYTOYHBII
PUTM M MPUBEAET K CTPECCY.

CBeT ¥ ThMa JOTIOJHSIOT APYT APYra, M03TOMY KaK O€CKOHEUHBIN WU Clie-
TISIIIUI CBET, TaK M HEOOBbIYHASI TEMHOTA BBI3BIBAET HEXEIATEIbHOE COCTOSTHUE
y denoBeKa. Jlonroe HaxoXIeHWe B TEMHOTE, B YCJIOBUSIX HEOTPEIeIEHHOCTH
y3Ke uepes3 CYTKU MPpUBEAET K cTpeccy. JIIou B cymepKax U IMOrpyKeHHbIe B TeM-
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HOTY, MOTYT IOXOJIMUTh 10 HETIPEOAOJNMOT0, HUUYEM JIPYTMM He OOYCJIOBJIEHHOTO
cTpaxa. OToT 0€30TYETHBIN CTpax BOZHMKAET BHE3AaITHO B TEMHOTE MJIM MOXKET
MeJJICHHO HapacTaTh M CO3/1aBaTh HEMPUSITHBIN (DOH, TIEPEXOSIIUI B IeTpec-
CHI0, HalipuMep, TIPU CE30HHBIX KOJIEOAHUSIX COTHEUHOro ocBeleHus. Ctpax
U JIETIPECCUI0 MOTYT BBI3bIBATb HEMPUSITHBIE COLMAIbHbIE MPOOJEMbI, «CUH-
XPOHU3UPOBaHHbBIE» C KoJiebaHueM ocBellleHHocTH. MHbopmalus 06 obiem
YPOBHE OCBEIIEHHOCTH, O KOJeOAHMSIX 3TOTO YPOBHSI — CYTOUHBIX M JIaXkKe ce-
30HHBIX — IOCTYMAeT B CyNpaxua3MajbHOE Ip0, U3 KOTOPOTO YIpaBIsIonIne
CHUTHAJIBI 3aITyCKalOT peaklMy TUITOTAaMO-TUIOoGMU3apHO-aIpEeHATOBON CH-
CTEMBI, U, KPOME TOTO, YIIPABJISIOT BHIPAOOTKOM MeTaTOHWHA B anndu3e.

[ToMuMO 0011IETO YPOBHSI OCBEILIEHHOCTH OKPY:KaIOIIei YeoBeKa CpeIbl, Cy-
IIECTBEHHOE 3HAYEHUE JIJIST YeJIOBeKa UMEIOT OTHOCUTETbHO BBICOKOUACTOTHBIE
KoJiebaHMsI OCBEIIIECHHOCTH MOMEIIIEHUH, pabouero OKpy>KeHUsI YyeJIoBeKa 1 JINC-
uiest. XOpoIlo U3BECTHO, YTO TUIOXOM TU3aifH OCBETUTEIbHBIX CUCTEM (YPOBEHD
OCBEIIEHHOCTU, HaJMYue MEpLIaHUs ra3opa3psiiHbIX JaMIl) TPUBOIUT K BO3-
HUKHOBEHUIO 3pUTebHOrO auckomdopta [3ak, Octposckuit, 2012]. Mbl Mo-
JKEM 3aperMcTpUpOBaTh OTKJIMK B MO3TY Ha MEepLAHUE JIaMIT ¢ YacTOTOM BIUIOTb
10 200 Ti1. DTy MepliaHus CKa3bIBAIOTCSI HE TOJIBKO Ha (DYHKIIMOHATbHOM aKTUB-
HOCTM MO3Ta, HO U B pe3yJIbTaTe U3MEHEHUsT OMOXMMMUYECKUX MTPOLIECCOB U3Me-
HSIIOT M aHAaTOMUYECKYI0 OpraHm3anuio mosra [MepkynbeBa u ap., 2012; 2015;
2016]. IToaTOMY COBEPIIEHHO HEIOITYCTMO ITPUMEHEHNE NCTOYHIUKOB Ta30pas3-
PSTHBIX WM CBETOAMOMIHBIX ICTOYHUKOB CBETA, TTUTAEMBIX TIEPEMEHHBIM TOKOM,
B YUEOHBIX 3aBEICHUSX, B MECTaX MTOCTOSTHHOTO MPeOBIBAaHUS IeTeli, MOPSIKOB Ha
MTOIBOIHBIX JIOAKAX M T. I. Oc000 OMacHbI COYETaHMS B OMHOM ITOMEIIEHUH pa3-
HBIX ICTOUHUKOB CBETa C pa3HOi1 YaCTOTOI MeJbKaHWii (HarmpuMmep, UICTOUHUKU
ocseleHus 1 nucruiern O9BM). MenbKaHusT XXUIKOKPUCTALIMYECKUX TUCIIICEB
ropasao MeHee OMacHbI, YeM MPAKTUYSCKHU MCUE3HYBIIMX 3JIEKTPOHHOIYUEBbIX
nucrieeB. Ho MenbKaHMs €CTh U 'y HUX, M OHU oracHbl. Hajnuue 3tux menbka-
HMI{ JIETKO MPOBEPUTH C TIOMOLIBIO MOAPYYHOI'O «CTPOOOCKOIa» — KapaHIalla,
KOTOPBII HAllO IPOKATh B IIJIOCKOCTU, NEPIICHAMKYJISIPHOM 3pUTEJILHON OCH, Ha-
MNpaBJIeHHOM Ha AUCIUIEH (CM.: IBeTHAas1 WuttocTpauus 12.1).

IMpyu yMeHbIIEHUN SIPKOCTH KMIKOKPUCTAUIMYECKOTO MOHMTOPA MOXKHO
MOJTYYUTD XOPOIIIO 3aMETHBIE IIPOMEXKYTOUHBIE CTOSTIUE, KaKYIITUEeCsT BOJTHAMU
WJIM MTHOBEHHBIMU «OCTAaHOBKaMMW» MEXIy KpailHUMMU, MOJOXEHUsI KapaHJa-
ma. MepiaHus aKpaHa TUCILIesT OTpaXkaroTcsl B UBMEHEHUH TTopora K MeJibKa-
HUSIM HU3KOW TTPOCTPAHCTBEHHOM YacTOTBI, COM3MEPUMOI ¢ pa3MepoM dKpa-
Ha. [TocnencTBust 3TUX MeJbKaHUN COXPaHSIOTCSI Ha aojroe Bpems [boiiko u
np., 1989]. ducnieit, mToMUMO BPEeMEHHOI 4acTOThI MeJbKaHUI BCETO 3Kpa-
Ha, IIpu paboTe C TEKCTOM BBI3BIBACT €Ilie OJHY MpobsieMy (ee Mbl OOHAPYKK-
JIU MHOTO JIET TOMY Hazaj): 4eJIOBEeK aJanTUupyeTcsl K MPOCTPAaHCTBEHHOM Ya-
CTOTE U OPUEHTAIIMY CTPOK; afanTalusi MPUBOAUT K U3MEHEHMIO MOPOTOB BOC-
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MPUSITHSI HA TAaHHOW MPOCTPAHCTBEHHOM YacTOTe M 3TO — TMPOSIBJICHUE B3au-
MOCBS$I31 TIPOCTPAHCTBEHHBIX M BPEMEHHBIX MEPUOINYECKUX MTaTTEPHOB, OIac-
HBIX JIJIS YeJIOBeKa.

Kak yxe 66110 OTMEUeHO, IJIOXOi A13aiiH OCBETUTEIbHBIX CUCTEM TTPUBOIUT
K BO3BHUKHOBEHUIO 3pUTEIBbHOT0 11McKoMpopTa. InanazoH MejabKaHUi, KOTOpbIe
YYBCTBYeT HaOJIIoIaTe b, BEJIMK: CBEPXHU3KOYACTOTHBIN, TOMOBOM, CYTOUYHBII
PUTM, BUIMMBIIA 32 CUET MaMSITU U OLLYLIEHUS CBETa U TEMHOTBI, HO HE BOCITPU-
HUMaeMbIii KaK MeJIbKaHUs, OCO3HABAeMbIil M BUIUMBIN KakK MeabKaHus ot 0,1
1o 40 Ii1, u Heoco3HaBaeMblit, HO BOCTIPUHUMAEMbII1 MO3TOM PUTM MeJIbKaHUI
¢ yactoroii oT 40 mo 200 Ii1. Borrpoc o TomM, KaK MOTYT BIIMSTS €liie 00JIee BBICO-
kue 9acToThl (0oee 200 [i1) MepbKaHMS CBeTa, IOKA B IIPOIIECCE MCCISIOBAHMS.

C xoHua 1980-x romoB HaKaruIMBajCs, U CTaj YK€ OTPOMHBIM, MaTepra 1o
BJIMSTHUIO OKpacku (hoHa Ha MHOTHE TICUXUYEeCKUE, KOTHUTUBHbBIE, IMOLIMO-
HaJIbHBIE, accolMaTuBHbIC QyHKIMK. OIMHUM U3 KIIIOUEBBIX MCCIenoBareseit
B oT0ii obsactu siBisieTcst A. BunkuHc. CrieKTpajibHbBI COCTaB OKPYKAIOIIMX
CLIEH, 1IBET, COYeTaHUe LIBETOB — 3TO OTAe/bHasl MpobsieMa, pacCCMOTPEHUE KO-
TOPO BBIXOIUT JAJIEKO 3a pAMKM Hallleil KHUru. HamoMHUM JUlIb O LIEeHHEeH-
LIEeM MPaKTUYeCKOM 3HAYEHUM MPUMEHEHUS LIBETHBIX OYKOB A. BuikuHcom
IUJISI CHSITUS CTpecca, MUTPEHU, JIEUEHUS TUCIEKCUM.

Jucnekcusi Kak HECIOCOOHOCTh OBJIAZIETh HABBIKOM UYTEHUSI TTPOUCXOJIMUT,
HECMOTPSI Ha IOCTaTOUHBIN YPOBEHb UHTEJIJIEKTYaIbHOTO, PEYEeBOT0 Pa3BUTUS
U OTCYTCTBME HApYUIEHWI B CJIIyXOBOI U B 3pUTENIbHOI cucTeme. A. BuiikuHc
Hayaj MCClielOBAHUE XapaKTepUCTUK UYTEHUSI TIPU OCBEIIEHWU OKpallleHHbIM
ceetoM [Wilkins, 1999; 2002]. OH nmoadupait 1ist KaKaoro UCTIBITYEMOTO CBOM
LIBETOBO#1 (DOH MOCPEACTBOM IIBETHBIX OUKOB WJIK OCBellleHUs. MOXHO MpoBe-
CTU aHAJIOTUIO C CYLIECTBYIOIIUM ITCUXUYECKUM 1IBETOBBIM (DOHOM U BHYTPEH-
Heil KapTUHOI Mupa. DTOT BHYTPEHHUiT (hOH MbI BUAUM T10 YACTOTE UCIOJb30-
BaHMsI TTpUJIaraTeIbHBIX IIBeTa, HAIpUMep, B mo33uu [lerenua, 1966].

Ilcuxonoru, XxynoXXHUKHW, apXUTEKTOPHI YAEASIOT O0IbII0e BHUMAaHKE OKpa-
CKe MOMEIIEHUI XUJIbIX, TeaTPaTbHbIX, 3aBOICKUX, TOPTOBBIX U T. . C LEIbIO
YCUJIEHUsI SMOLIMOHAIbHOTO Bo3AeiicTBUs. Hanmpumep, 3puTenbHbli 31 Mano-
ro apamatudeckoro rearpa B Cankr-IlerepOypre (pykoBoautenb Tearpa JI. Jlo-
JIMH) OKpallleH B paBHOMEPHBIN YepHbBI 1IBET. DTO 3aCTaBJsIET CKOHILIEHTPU-
poBaTh BCE BHUMAaHUE 3pUTENISI HA CIIEHE W He OTBJIEKAThCS HA OCMaTpUBaHUE
3ayia. MckiountenbHO KOTHUTUBHAS 1iefib. MIHOT/IA CyliecTByeT HeoOXomu-
MOCTb MOBBICUTH 3MOIIMOHAJILHOE BO30YXIIeHUe 0e3 MpUBIeYeHNUS] KOTHUTUB-
Hoil cepnl. KpacHbIit 11BET, sIKOObI, BO30YXXIAeT HEPBHYIO M TMITOTaJaMO-
rurno@u3apHyo CUCTEMBbI.

Jlo cepenunbl XX BeKa B XUPYPruu JOMUHUPOBAJ O€JIbIi 1IBET, YTO MOXKHO
OOBSICHUTD NELIEBU3HON TKAHU M BO3MOXKHOCTBIO BHU3YaJbHOIO KOHTPOJIS €€
cBexxecTu. OIHAKO MOBBIIIEHUE MOLIHOCTH OCBELIEHUSI OMePallMOHHOTO OISt
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MPUBOAUT K HAPYIICHUSIM 3pEHUST U ObICTPOMY YTOMJIEHUIO XHpypra, aHecTe-
310JIora U OTNepallMOHHbIX cectep. Jlesio B TOM, UTO OeJiblii 1IBET YBEJIMYMBAET
CBETOBOI ITOTOK 3a CYET OTPaKEHMUSI, YTO BbI3bIBAET quckomdopt. [ToaTomy co-
OTBETCTBYIOIIIME TKAHU CTaJM OKpAIllMBaTh B 3€JICHbIC WM CUHUE TOHA — OHU
MEHBIIE OTPAXKAIOT CBET, BO3ACUCTBYS HA SMOLIMOHAIbHYIO cdepy, yCIToKanBa-
IOT Bpaueil u cecrep.

Bce npuBeaeHHbBIe TPpUMEPBI OKpacku (poHa XOpoI1o u3BecTHRI. X Bocpu-
SITUE YACTUYHO OCO3HaBaeMoe, HO JeicTBre hoHa Ha HabonaTessl, KOTOporo
XOUYeT JOCTUYb Pa3pabOTUMK, SIBJISIETCS IS IIOTPEeOUTEIsI HEOCO3HAHHBIM. Tak,
BO3JIeICTBME KPACHOTO 1IBeTa Ha TOPMOHAJIbHYIO cepy 3pUTENsl COBEPIIEHHO
Heoco3HaHHoe. Kak u 1151 Xxupypra, nepeBecTy B30p Ha TEMHO-3eJIEHYI0 WIN
CUHIOIO TIOBEPXHOCTh CYObEKTMBHO MPUSITHO, HATPSIKEHUE HECKOJIBKO CHU-
3UTCS, MPUYEM CHU3UTCSI Heoco3HaHHO. HakoHell, rpuBeneM mpruMep coBep-
IIEHHO TPUBUAJIbHBIN: B TIOMEILIEHUH, TJI€ KapKO U CTEHbI OKpaIlleHbI B SIpKUE
KEIThIe U OPAHXXEBbIe TOHA, MOXHO OXWJIATh MOBBIIIEHNWE MOTPeOIeHus (MIn
MOKYIMKM) HAITUTKOB, YTOJISIONINX XKaxy. B XomomHoe BpeMst TpeOyeTcsl MEHb-
11I€ BJIEKTPO3HEPTUHU [J1s1 000TrpeBa MOMEILEHU, OKPALIEHHBIX B TEIJIbIE TOHA,
M0 CPAaBHEHUIO C XOJIOAHBIMU.

[IpuMmeHeHMe BEeTOBOIO (hoHA B KIIMHUYECKUX YCJIOBUSIX YKa3bIBaeT Ha 00-
LIUPHBIE BO3MOXHOCTM HEOCO3HAHHOIO [IOJTOBPEMEHHOIO BO3ACUCTBUS Ha
Mcuxuky. B kauecTBe nprMepa MOXHO MPUBECTU «<KOMHATY 1IBETa», CO3IaHHYIO
B. M. bextepeBsiM B BoeHHO-MeIMIIMHCKOI aKaAeMH OKOJIO CTa JIET Ha3al.
B sTOoM momelnieHur MOXHO ObILJIO 1ieJIeHATTpaBIeHHO MEHSITh LIBET, MOA0MpaTh
LIBET OCBEILEHUsI MHAMBUIYATBLHO VIS JICUEHUST TICUXUYECKUX 3a00JIeBaHUM.

12.2. ATPECCUBHBIE CTPYKTYPbI
B M3OBPAKEHUAX N CTPECC

BepHemcsl K TIpoCTpaHCTBEHHO-YACTOTHBIM XapaKTepucThKaM ciieH. K3o-
OpaxkeHHUsl pa3IMYHBIX €CTECTBEHHBIX CLIEH MMEIOT 001llee CBOMCTBO: B UX IPO-
CTPAHCTBEHHO-YAaCTOTHOM CITEKTpe HM3KOYACTOTHbIE KOMIIOHEHTBI HMEIOT
OOJIBLIYIO aMITIUTY/LY, HEXeJI BbICOKOYACTOTHBIE. AMITIUTY/Ia MPOCTPAHCTBEH-
HO-YaCTOTHOT'O CIIEKTpa U300paxkeHU Il TAKMX CLIEH YMEHbILIAeTcsl 00paTHO Mpo-
MOPLUUOHANBLHO NMpocTpaHCcTBeHHOU vactoTe [Llykkepman, ocraukuit, 1978;
Field, 1987]. OueHb BaXXHO COOTHOLIEHUE BEICOKHX M HU3KUX POCTPAHCTBEHHBIX
9gacToT. OHO IMOYTH ITOCTOSTHHO B CIIEKTPE HATypaJIbHBIX clieH. HelipoHHbIe Mexa-
HU3MBI, YUaCTBYIOIIME B BOCTIPUSITUM, XOPOIIIO aAanTUPOBAHbBI K 3TOMY CBOMCTBY
M300pakeHUI OKPYKaIoIMX clieH. HapylireHre COOTHOIIEHUS IPUBOIUT K 3pH-
TeJIbHOMY IMCCOHAHCY. M1300paskeHMsT HEKOTOPBIX apXUTEKTYPHbBIX COOPYXKEHUI,
Hanpumep, 3MaHN «CIIaJIbHBIX» pAaOHOB, UMEIOT IMTPOCTPAHCTBEHHO-YaCTOTHbIE

3penue u cmpecc 241

XapaKTepUCTUKU, CUJIbHO OTJIMYAIOIIMECS] OT TAKOBBIX JUISI €CTECTBEHHBIX CLIEH.
DTO OTJIMYKE aPXUTEKTYPhl COBPEMEHHBIX TOPOJICKUX ITOCTPOEK OT HATypaTbHbIX
CLIEH OTPULIATEJILHO BIMSIET Ha TICUXMYECKOE 3M0poBbe xkuteseii [Pumu, 1997].

B. A. ®uinH oOHapyXWJI HAPYLIEHUST XapaKTepUCTUK JABVKEHUSI TJ1a3 Tpu
MPOCMOTPE COOPYKEHUI «BBIPOXKIEHHOTO» KOHCTPYKTUBU3MA, 3IaHUIN «310-
XM 3aCTOsI», TPAIULIMOHHBIX CTEKJISIHHBIX OTPOMHBIX HEOOCKPEeOOB, 3armofo-
HMBIIMX BECb MUP OAHOOOPA3HON MOBEPXHOCThI0. OpUTrMHATbHBIE PElIeHMUS
BCTpeYaloTCs peaKko; TaKue coopyxKeHusl, Kak OamHsa bypmk Xanuda B [lybcae
WY 31aHue adporiopTa B baky sIBISIIOTCS TPUSATHBIM MCKJIIOUEHWEM U3 TIOBCE-
MECTHOTO JOMMWHUPOBAHUST OTHOPOIHBIX TTOBEPXHOCTEN B apXUTEKTYpE.

Hamm MeTompl Bo MHOTOM TiepeKnKatoTcs ¢ padoramu J1. duma u ero co-
aBtopoB [Field et al., 1997; 2004] u siBnstoTcs pazsuteM padot B. A. @ummHa
B 00J1aCTM 3KOJIOTMM BOCTIPUSITUSI, CO3ABIIETO HOBOE HallpaBlIeHUE — BUIE-
09KOJIOTHUIO.

Ha puc. 12.1 npencrasieHbl ©300paxkeHUsl, 10Jroe paccMaTpuBaHue KOTO-
PBIX Y YYBCTBUTEJIBHBIX JIFOJICH BBI3BIBACT rOJIOBOKPYXKEHHUE, TOJIOBHYIO 00JIb U
Jlaxke MOXKET BbI3BaTh OMTUUYECKYIO anuierncuio. Ocodyro arpecCCUMBHOCTh MPU-
00peTaloT nepuoauyecKure naTTepHbl Mpu X okpacke. [Ipu mpocmoTpe nmepu-

Puc. 12.1. ArpeccrBHble nepuognyeckne CTpyKTypbl U npumep
apXUTEKTYPHOrO COOPY>KEHUS C BblpaXXEHHON NeproanYecKkon CTpyKTypon
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OIMYECKUX CTPYKTYpP IBUXKEHUS TJIa3 MEePeBOJSAT MPOCTPAHCTBEHHYIO MEPUO-
MUYHOCTb BO BPEMEHHYIO, aHAJIOT MeJIbKaHW, BBI3bIBAIOIIMI CUJIbHYIO CUH-
XpOHM3ALMIO0 pabOThl HEHPOHHBIX ceTeid. [Ipu mpocMoTpe IIagKuX MOBEpPXHO-
cTell HeOOBIUHBII TUIT CaKKa/l BbI3BaH MOUCKOM JeTaiei a1t huKcaimu B3rs-
J1a Ha [JIaIKOM T1oJie, HarpUMep, OIHOPOIHOM CTEKISTHHOM MOBEPXHOCTU HEOO-
ckpeba. [laHHas 3agaya TpedyeT omnpeaeJeHHOU MOOMIM3allMM BHUMAHUsI, YTO
U TIPUBOIIUT K HAPYLIEHUIO CaKKaJl U OOJIbILION HArpy3Ke Ha 3puTeabHbIN anma-
pat [®unuH, 1997; 2002].

ATpeCcCUBHBIE CTPYKTYPBI TPUMEHSIOTCS C LIETbIO MePECTPONKM MOBEACHUS,
MPpYBJIeYEHUST BHUMAHUS 3a CUET CHHXPOHU3ALIMU paObOThI OTIEIbHBIX 3BEHBEB
LIEHTPaJIbHOM HEPBHOM CUCTEMBI, aHAJIOTUYHO MEJIBKAIOIIEMY CBETY. DTH OTlac-
HbIE TTIEPUOINIECKIE CTPYKTYPBI IIPUCYTCTBYIOT BCIOAY. DTO 1 OKpallleHHBIE TTO-
BEPXHOCTH, U apXUTEKTypHbIe coopykeHUs1. OcoOy0 OMacHOCTb MpeICTaBIsi-
10T cO00¥ epruonuyecKre 3JIeMeHThI B pekiiame. OHU 3a4acTylo COYETAIOT MPo-
CTPAHCTBEHHYIO U BPEMEHHYIO TIEPUOIMYHOCTD (puc. 12.2).
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Puc. 12.2. ArpeccrBHble 3N1eMeHTbI Ha pekiaMHbIX niakaTax

[To nanubsiM GMPT, BocnpusiTue arpecCUBHbBIX CTPYKTYP U3MEHsIeT MeTabo-
JIM3M MO3ra, BbI3bIBAET HEXEJIATEAbHBIM TUIT MEPECTPOMKU aKTUBHOCTU HEW-
POHHBIX ceTeil. Bo3MoxHoe 00BsICHEHMEe MeXaHu3Ma 3TUX SBJICHUN OCHOBA-
HO Ha pa3jdYMy IIPOCTPAHCTBEHHO-YACTOTHBIX XapaKTePUCTUK M300paxkKeHUM
MIPUPOMHBIX CIEH, apXUTEKTYPHBIX COOPYKEHU, CTWIell M300pa3suTeIbHO-
ro MCKYCCTBA MOCJIEIHETrO CTOJIeTHs. B pesynbrare mponcxoauT paccoriacoBa-
HUE OesITeIbHOCTU HEHMPOHHBIX CETeil, COINIACOBAHHBIX C IPOCTPAHCTBEHHO-
BpPeMEHHBIMU CIIEKTPaMU HaTypaJbHBIX CIICH.

JmiteapsHOe HaOMoneHEe N300pakeH!i ¢ BEIPaXKeHHBIMY OTKJIOHEHUSIMU UX
MPOCTPAHCTBEHHO-YaCTOTHOTO CMEKTpa OT CIIEKTpa HaTypaJIbHBIX CIIEH MOIYT
BBI3bIBATh 3pUTEIbHBIN CTpECC M aHOMaJIbHOE MOBEACHUE YyeoBeKa. BrisiBiieHO
MOBBIIIEHNE IHEPIUY CIIEKTPaIbHbIX KOMIIOHEHT B CepeaHE IMTPOCTPAHCTBEHHO-
YaCTOTHOTO AMara3oHa — 3TO CUTHaJ ONAaCHOCTH, CBUIETEIbCTBYIOIIMI O HAJIU-
41U ONTUYECKOro, HEe BCEra 0CO3HaBaeMOIo, CTpeccopa.
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TeomeTpusi pucyHKa 3pUTEIBHOTO TIOJISI UMEET BakHelilllee KOTHUTHBHOE
3HaueHue. [eomMeTpusi OKpaleHHOTO WJIM HEOKpalleHHOTO (poHa MOXET ObITh
HEUTPaJIbHOI, HO MOXET TaKXe OKa3bIBaTh MO3UTUBHOE MM HETaTUBHOE BO3-
neiicTBre Ha yesoBeKa. M3o0paxeHUs! peadbHBIX CIIeH U OOBEKTOB HIMPOKO
MPUMEHSIIOT B KQUECTBE CTUMYJIOB ISl U3YYeHUsT PO (POPMbI OOBEKTOB, Xa-
PaKTEPUCTUK TEKCTYP, LIBETA U BOCIIPUSITUS PEAIbHBIX CLIEH B BO3MOXXHOM BO3-
NIECTBUU Ha SMOLIMOHAJIbHYIO cdepy yesnoBeka. MHTepec K U3y4eHUIO0 9KOJI0-
TMYeCcKU 0e30MacHOro BOCIPUSTUS BUIUMBIX TMOJIEH paccMaTpuBaeTCsl B paM-
Kax BUIIEOAKOJIOTUH, O0JIACTU 3HAHUS O B3aMMOJIEMCTBUU YEIOBEKA C OKPYXa-
01l ero BUAMMON CPeaoil — BaKHEHIINM 3KoIornyeckuM dakropom [DOu-
qmH, 1997; JloryHoBa u ap., 2012; lenenun u ap., 2017; Wilkins, 1999; 2002].

INpuknanHas 3HAUMMOCTb JAaHHBIX UCCIENOBAHMI KOTIa-TO paccMaTprBajiach
B 00JIaCTU M300pa3UTeIbHOTO TBOPUYECTBA, NM3aiiHa U Jaxe 3cTeTuku. OgHako
3aTeM OHa proOpesia 6OJbIIOE COLUATBHOE 3HAYEHNE B PA3IMYHBIX O0JIACTSIX —
OT MEIMIIMHBI U COLIMOJIOTMU JJO 000OPOHHBIX UCCIEIOBAHUIA, TOCKOJIBKY OTKPbI-
BaeT BO3MOXXHOCTH BO3JEMCTBUS HA 9MOLIMOHAIBbHYIO chepy UesoBeKa.

B HacTos1iee BpeMsi B BUIEOSKOJIOTUH BbIIEIEHBI Ba CBS3aHHBIX (hakTopa
«3arpsi3HeHUsI» BUIUMOM Cpe/ibl YeJIOBeKa — FOMOT€HHOCTb U arpecCMBHOCTD
BU3YaJIbHOTO TpocTpaHcTBa. [loa arpecCMBHBIM MOHUMAIOT TaKOe BU3yallb-
HO€ MPOCTPAHCTBO, KOTOPOE CIOCOOHO TMPU CO3epLIaHUU BbI3bIBATH HETATHUB-
Hble DMOIMOHAJIbHbIE WX (PU3MOTOTHYECKUE peaKiuy (HalpuMep, FoJOBHYIO
00JIb) y YeI0BeKa.

ToMOreHHOCTh BU3YaJIbBHOTO TIPOCTPAHCTBA MPOSIBISIETCS B OTCYTCTBUU BU-
JIIMMBIX HEYTOPSIIOYEHHBIX 3JIEMEHTOB Ha OJIHOPOIHOM MMOBEPXHOCTH, TEKCTYpE,
00 B Pe3KOM MX cokpaileHuu. [Ipy roMOreHHOCTH BU3yaJlbHOTO TPOCTpaH-
CTBa BO3HMKAET CJIOXXHOCTD MPU (PUKCAIIMU TJ1a30M TPAaHUILIBI Havasla Ui KOHIIa
OJIHOTO (pparMeHTa 1o OTHOIIEHUIO K ipyromy. MccnenoBanusimu [ PuinH, 1997]
B 00J1aCTH BUJCOIKOJIOTMU MOAUYEPKUBACTCS, UTO B TOMOTEHHOI Cpeie HE MOXET
MOJIHOLIEHHO PaboTaTh OMHOKYJISIPHBII armapar rjia3 (HeT CTUMYJa K CIUSHUIO
JIByX U300paKEHUI MPABOro U JIEBOTO IJ1a3a, SIBJISIETCS HECOBIAAEHUE UX KOHTY-
POB, OTCYTCTBYIOI11I€€ B TOMOT€HHOM I10JI€), HApyILIaloTCs MEXaHMU3Mbl aKKOMO/1a-
LIMU, HapyIIAeTCs PEeryysiius pa3Mepa 3padyka, padboTa LieHTPaTbHbIX HEHPOHOB
[J1a30BUraTe/IbHOro anmnapara. OcHOBHOII yriop B. A. @uIMHBIM [eajics Ha To,
YTO «B TOMOTEHHO Cpefie He MOTYT MOJTHOLEHHO paboTaTh U IPYTMe MEXaHU3MbI
3pEHUsI, B YACTHOCTY CUCTEMbI BKITIOUEHUSI U BBIKJIFOUEHUS PELIETITOPOB (ONn- 1
off-), KoTopbie cpabaThIBAIOT Ha Tieperaj] OCBEIIEHHOCTH, OTCYTCTBYIOIIUI B TO-
MOTEHHOM cpefie, TaK KaK 1 J10, U MOocje CaKKalbl B30p OCTAETCsl B paMKaX OJTHO-
POTHOTO BU3YaJIbHOTO TTOJIsI». JlaHHBIE BBIBOJIBI TOBOPSIT O TOM, YTO TOMOTEHHOE
ToJie SIBJIsieTcsl Kak Obl 610KaTopoM cBoeBpeMeHHOro achdepeHTHOro curHana,
MOCKOJIbKY MOCJIe COBEPILIEHUST ICUCTBUSI (CaKKaIbl) HET MTOATBEPXKACHUS STOMY
NIEMCTBUIO, & 3TO HEM30EXKHO BEIET K HEMPUSATHBIM OLILYIIEHUSIM.
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ATPECCUBHOCTh BM3YaJIbHOTO TIPOCTPAHCTBA TPOSIBISAETCS B MHOXECTBE
OIMHAKOBBIX 3JIEMEHTOB, PACIIOJOXKEHHBIX MPEUMYIIECTBEHHO DPaBHOMEPHO
B ITOJIe 3peHUsT YeoBeKa. Takoe MPOCTPaHCTBO HAa3bIBAETCS arpeCCUBHBIM TTO-
JieM. MHOTrO3TaXKHBI KWJIOKH JOM C OOJBIINM KOJUYECTBOM OKOH SIBJISIETCSI
MPUMEPOM arpecCUBHOIO BU3YaJIbHOTO MOJIsl. ATpeCCUBHOCTb BUIUMOTO TOJS
OOBSICHSIETCS] TEM, UTO: BO-TMIEPBbIX, BOZHUKAET CIOXKHOCTb MPU OMNpeaeeHUN
OIMOPHOI TOYKM M3-32 OOJBIIOTO KOJUYECTBA OAMHAKOBBIX ()PArMeHTOB U 3a-
TPYAHSIETCS] KOHIIEHTPALIMSl BHUMAHUS; & BO-BTOPBIX, YCUJIMBAETCS HArpy3Ka Ha
on- u off-cucTembl, TOCKOJIBKY PEIENITUBHBIE TI0JIST TAHTJIMO3HBIX KJIETOK CET-
YJaTKW TJ1a3a YCTPOEHBI TaK, YTO KaXIoe TiepecedeHne TPaHUIIbI «0eioe — gep-
HOe» U «depHOe — Oeioe» («OKHO — CTeHa» U «CTeHa — OKHO») 3aCTaBIIsIeT UX
cpabaThiBaTh. YBeJIMUeHE CEHCOPHOTO MTOTOKA, a MpaBUJIbHEE CKa3aTh ITOBTO-
pstomasicss ”HGOpMaIlMOHHasI aTaka, BeJIeT K Meperpy3Ke 3puTeIbHOTO KaHajla
CBSI3M, B OCOOEHHOCTH €ro 3pUTEIbHBIX IEHTPOB. YeT0oBeK MpU TaKoi CTHUMY-
JISILIUY BBIHYKIEH MOBBIIIATH CBOM BHYTPEHHUE SHEPrOPeCYPChl, KOTOPhIE pac-
XOIYIOTCS TP MUHUMAJTBHOM MOJYYeHUM HOBOM MH(MOPMAIUU, TTOBBIIIACTCS
YTOMJISIEMOCTD, IETIPECCUBHOCTD, UTO, KaK CJIEACTBUE, BEIET K pa3ipaxKeHuIo.

Bonee Toro, arpeccuBHbIE MOJSI Pa3IMYAIOTCS MO CTENEHM arpeCCMBHOCTH.
HaubGonee arpeccuBHbIMU, comIacHO ucciienoBaHusiM B. A. @uiuHa, okasza-
JINCh TECThl «IIPOKEKTOP», COCTOSIIUI U3 KOHLUEHTPUUYECKUX OKPYKHOCTEH
(83 %), n «renbHsmKa» (71%) — U3 Yepenylomuxcs mojoc. bosbInoii nHTEpecC
BBI3BIBAJIO M3YUEHME BIUSHUST TMHAMUIECKUX arpeCCUBHBIX MOJIeil Ha aBTOMa-
THIO caKkaa. B KayecTBe arpecCHMBHBIX TMHAMUYECKUX ITOJE MCITOIb30BAN
JBVIKYIIMECS IIaXMAaTHBIE TeCThI, TPY 3TOM ObLJIO OTMEYEHO M3MEHEHUE OpU-
eHTALMU CaKKaJl, yBeJIMYECHUE UX aMIIUTYIbI U YUCiIa. DTO CBUIETEILCTBOBAIIO
0 TOM, YTO OHU SIBJISIIOTCST 60JIee CMITBHBIM 3pUTENIbHBIM Pa3apakUTEIEM.

Merton rccliefoBaHNS arpeCCUBHOCTH 00beKTa U (hOHA TTOCTPOEH Ha OCHOBE
MPOCTPAHCTBEHHO-YACTOTHOIO, YACTOTHO-BPEMEHHOIO CIEKTPa M I[BETOBOTO
cniektpa. Co3naHHasi MeToAMKa (PUIBTpALIMU U300paXkeHU B TPOCTPAHCTBEH-
HO-YaCTOTHOM O0JIACTU JIETKO MO3BOJIIET OObEKTUBHO BBIIEIUTh arpeccuB-
Hy10 BU3yaJibHYy10 cpeny. CoBpeMeHHbIe METO/Ibl ONTMCAHUS TTPOCTPAHCTBEHHO-
YaCTOTHBIX CITEKTPOB HATYPaTbHBIX U MCKYCCTBEHHBIX CILIEH TMO3BOJISIIOT yCTa-
HOBWTb UX 3aBUCUMOCTb OT CBOMCTB arpeCCUBHBIX U HEarpecCUBHBIX M300pa-
JKeHMI. MeTombl MPOCTPaHCTBEHHO-YAaCTOTHON (DWIBTpalluy M300paxkeHU i
MTO3BOJISTIOT 3apaHee OTHECTH TOT MJIM MHOW BUIEOCIOXKET K arpeCCUBHBIM WU
HearpecCUBHBIM TOJISIM (CM. LIBETHYIO WJUTIOCTpaliuio 12.2).

O0paboTtka nHGOPMALINK O CIIeHE, IIEJIOCTHOM OOBEKTE U ero JeTalisiX, Kak
MBI YK€ 00CYXKIanu, TiepeaaeTcst Mo pa3HbIM KaHajaM 3pUTETbHOM CUCTEMBI.
OcoObIl MHTEpeC TPEACTABIIsIET aHAIN3 IPYTUX HEOCO3HABAaeMbIX (haKTOPOB,
a UMEHHO CeMaHTHUYeCKuX (pakTopoB cTpecca. Hampumep, Maio3aMeTHbIE U3-
MEHEHUsI TMHAMUYeCKON MUMUKHU cobeceqHUKa, HacTpoeHue Toirnbl. [1o Ha-
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omoneHussM A. BuikuHca, ero McrbITyeMble BOCIIPUHMMAIOT M300pakeHue
KOPOOOUKHU CEeMSIH JIOTOoca Kak KpaliHe ornmacHoe (CM. LBETHYIO WLTIOCTPALIMIO
12.3). O0bsicHeHuUs HeT. [lpyrue, 0JM3Kue K reKcaroHajJbHbIM, CTPYKTYPhI He
TOJIbKO HE BBI3BIBAIOT Y3Kac M MaHUKY — COThl MEIOHOCHOI MYeJibl, — a Ha000-
POT, BBI3BIBAIOT BOCXUILIEHUE KPACOTOI TeKCaroHaJIbHOM YITaKOBKH.

MbI cpaBHWIM M300paKeHre KOPOOOUKM CeMSIH JIOTOca U IamyJjl 00JbHOTo
(uBeTHas wutocTpauus 12.3). KiroueBbIM sIBUIaCh MPOCTPAaHCTBEHHAS YacTOTa
9TUX U300paxkKeHU P OIpeaeIeHHOM pacCTOsSIHUM. B o0bsicHeHun 3¢ dexTa
cTpaxa nepen aeipamu (the fear of holes) MbI cornamraemcsi ¢ BRICKa3bIBAHUSIMU
BBIJAIOIIETOCST aHIIMICKOro yueHoro u nmoiutuka T. Makones (1800—1859),
KOTODBII, B YaCTHOCTH, Tical: «dyma Obuta 6osiee cMepTebHOM, YeM OcITa, HO
OHa roceliiajia Hall O6eper TOJIbKO OAWH WM JIBa pa3a, B TO BpeMsl KakK ocra
Bcer/ia Obljia MeXX1y HaMU, 3aroJTHSIsl KJIa0UIIa MepTBBIMU, U3MYUMBast TOCTO-
SIHHBIM CTPaxoM BCeX TeX, KTO He 00JIes1, OCTaBJIsIsl Ha JIUIaX JIIOACH, )KM3Hb KO-
TOpOi1 OHa Molllaana, YpoIIuBbIe 3HaKM, KaK 3HaK ee cuiibl». ClemoBareib-
HO, JIIOJIA AOJIKHBI ObLIM OCTeperaThCst 0OJIbHBIX, JIJISI 3TOTO UM Hal0 ObLIO 3a-
MeyaThb BHEILIHUE MPOSIBJeHUs OcTibl. [1amysbl MpeacTaBasiioT codoii riaBHoe
BHEIlIHee TposiBIeHUe ocmbl. [lepuoguyHOCTh mamyabl 0Kojo 1 ¢ / rpaa mpu-
MEpPHO Ha paccTosiHUM 1,5 M oT moBepxHOCTHU Tesa. Ha nBeTHOM WiLTIocTpauuu
12.3 maTTepH IamyJ/ COMoCTaBJIeH ¢ MaTTepHOM KOpoOOUYKHU ceMsH joTtoca. Ha
paccTossHUM 1,5 M OT KOPOOOUYKYU TIEPUOAUIHOCTb aHAJIOTMYHA TTEPUOTUIHO-
ctu nanys1. Ha atoit aucTaHIimm Kopobouka ceMsiH JIOTOCA BBI3bIBACT Y MHOTUX
JIIOJIeit TPEBOTY, MMOCKOJbKY HAXOAUTHCS BO3JIe OOJILHOTO OMACHO — WHQMEKITUS
00OBIYHO PA3HOCUTCS TI0 BO3AYXY Ha pacCTOSTHUM 10 1,8 M OT Hero.

Takum 06pa3oM, CyIIeCTBYeT B3aMMOCBSI3b ONTUYECKUX (PAKTOPOB U CeMaH-
TUKM CLieHbI. X B3aMOJIeliCTBME — 3TO OJMH U3 BaxKHEMIIMX (haKTOpOB, 00e-
CMEeUMBAIOIIMX BO3MOXHOCTD YIIpaBJICHUsI LieJIeHAIPaBICHHOM 1eSITeIbHOCThIO
yesioBeka. OO ynpapieHUH LieJeHAPaBIeHHOH 1eTeIbHOCTbIO YeIOBeKa C Mo-
MOIIbIO arpeCCUBHBIX CTUMYJIOB U3BECTHO NABHO: UX MCIIOJb30BAIU €llle I1a-
MaHbl B PUTYaJIbHbIX Oprusix. MI3BeCcTHBI OMnpeneseHHble MPOCTPaHCTBEHHO-
BPEMEHHBIE CTPYKTYPbl M300paKeHM, OKa3bIBAIOIINE SMOIIMOHAIBHO TOJ0-
JKUTETHbHOE Y 9MOIIMOHAJIBHO OTpUIIATeIbHOE BO3EHCTBIE Ha YeJI0BeKa.

Jlo HeTaBHETO BpeMEeHH He YIaBaJoCh HAWTH MeXaHW3M, BBI3BIBAIOIIINIA TVC-
KOMGbOPT M 1axke CTpecC MPU BOCIIPUATUM BHELTHETO apXUTEKTYPHOTO obpasa
3nanuii. [1o nanabiM GMPT, BoctipusiTiie pa3HbIX apXUTEKTYPHBIX CTUJICH U3-
MEHSIeT MeTabO0IM3M MO3Ta, TTePECTPOIKY aKTUBHOCTH HEMPOHHBIX ceTeil. Bo3-
MOXHOE O0BSICHEHE MEXaHU3Ma 3THX SIBJICHUI I OCHOBAHO HAa aHAJIN3€ YaCTOThI
MeJIbKaHU I CBETUJIbHUKAMMU JJIsI OCBEILEHUSI VI, TOMEIIEHU, peKIaMbl, Be-
IATETbHOTO TEJCBUACHMS M PEKJIAMHBIX KaHAJIOB MHTepHeTa. B psine cTpaH 3a-
KOHOJATEJIbHO 3aMpelleHbl MEJIbKaHUSI C ONPEAEIEHHON YaCTOTOM U SIPKOCTBIO
BellaTebHOro TefeBuaeHus. CyliecTByeT cayxba KoHTpoJssi. Huuem He orpa-
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HUYEHHbIE MEJIbKAHUS SIPKOTO CBETA B COUETAHUN C HABSI3UMBBIMU 3ByKOBBIMU
putMaMu, OJU3KUMHU IO YaCTOTaM K JPEBHUM IIAMAaHCKWAM pUTyaJlaM, Mepe-
CTpauBaloT co3HaHue. Bo3nelicTBre Ha yeaoBeKa 1Mo MHTEHCUBHOCTU 9TUX «3a-
KJIMHAHWW» COM3MEPHMO CO 3ByKaMHU IITOPMa, N300paXkeHUsT TTIepUOINIECKIX
HaberarolKX BOJH, COU3MEPHUMO CO BCTIBIIIIKAMU MOJIHMIA ¥ TPOMOM HaJ roJio-
BOI1, HO C Bp€MEHHOI YaCTOTOI 3HAUYUTEIbHO 00JIee OIacHOIM.

Oco0blit MHTEpeC MPeCTaBseT YIIPAaBJIEHUE CBETOM Yepes3 Cylpaxrua3Malib-
HOE 51IpO BCeil rOpMOHAJIbHOI CUCTEMBI UEJIOBEKA; ITO CBSI3aHO C OTIPEIeSIEHHbI-
MU 4aCTOTaMU MEJIbKaHUSI CBETa — OT CYTOYHbBIX PUTMOB U3MEHEH S OCBEILIEH-
HOCTH JIO HEOCO3HABAEMbIX MeJIbKaHU I ra30pa3psIHbIX JIAMIT U CBETOIUOIHBIX
CBETWIBHUKOB Ha paboyeM MecTe, TPOX0Ta U JIa3ePHbIX MeJIbKaHU i (HEoTpaHU-
YEHHBIX JIJIS1 BOBMOXKHOCTEN I71a3a UHTEHCUBHOCTEN) BO BPEMSsI MACCOBBIX IpeJI-
crapyieHuii. CoBepIllieHHO MHYIO KapTUHY JIal0T €CTECTBEHHbBIE CIIEHBI B O0ObIY-
HOM, HE IITOPMOBOM COCTOSIHUM. AMIUIMTYIA MPOCTPAHCTBEHHO-YaCTOTHOTO
CTeKTpa N300pakeHUid TaKUX CLIEH YMEHbIIAETCS 00paTHO MPOMOPILIMOHATBHO
npocTpaHcTBeHHOM yactote [Field, 1987].

12.3. OPHAMEHTDbI KAK MAPKEPDI

OpHaMeHTHI IPEICTaBISTIOT 0COObIil MHTepec. Bo-TiepBhIX, 3TO M300paxe-
HUS, TIPUHIMITAATBHO OTINYAIOIIMeCs OT M300pakeHWi HaTypaJbHBIX CICH
CBOEU MEPUOIUYHOCTHIO. BO-BTOPHIX, 3TO CUMBOJIBI apxeTuria yejoseka. Op-
HaMEHT MO CBOEH CTPYKType PUCYHKa HAllOMWHAET TOBTOPSIIOLIUICS TEKCT
MaHTpbl. B KauecTBe CTUMYJIOB JUISI U3yUEHUST TICMXO(MU3NOJOTUUECKUX peaK-
LIUIi pa3HbIX JIIO/ICl HAMU ObLIN TaKKe MCIOJb30BaHbl 1 MapKephbl apXeTUIIOB.
N3 n300pa3uTeNIbHBIX CPEACTB BhIPAXKEHUST apXETUITMYECKUX 00pa3oB Hanbo-
Jiee IOCTYITHbI OPHAMEHTHI.

J11s1 pa3pabOTKU METOA0B U3YYeHUsI MPOSIBICHUI apXeTrrna HaMy ObLIU BbI-
OpaHbl opHaMeHThl. OHU MOIYT HOCUTb aOCTpaKTHBIN (CUMBOJMYECKUIA) xa-
pakTep, MOTYT BKJIIOYATh 2JIEMEHTBI PACTUTELHOTO MUpPa, MOTYT HAalTOMUHATD
JIMIIO YeJIoBeKa MJIU COMEPXKaTh ero B KaUeCTBE COCTABHOM 4acTH, DJIEMEHTOM
OpHAMEHTa MOTYT CJIY>KUTh IPUGTH. OpHAMEHT BCeraa HOCUT HallMOHATbHBIT
M TIOJIUTUIECKMI XapakTep. JIo60ii My3eii STHOTpadu TOPANTCS CBOMMHM KOJI-
JIEKIIMSIMU OpHaMeHTOB. OHM SIBJISIIOTCSI HEM3MEHHOM COCTaBJISIIONIEH 1eKO-
pa ToCy/Ibl, OIEKAbI ¥ apXUTEKTYphl. OHAKO O CUX MTOP HEIOHSITHO, UCTTONb-
3yeTcsl JIM OMpPeIeICHHbI OpPHAMEHT 3THUYECKUMU TpyMnIaMu, OJIM3KUMU 110
CBOMM T€HETUYECKUM XapaKTEepPUCTUKAM, BOCITMTAHHBIMU B OIHOI Cpejie, TTpo-
>KMBAIOLIMMU Ha OTHOM TEPPUTOPUHU, UM BaXKHA COBOKYITHOCTb pa3HBIX (ak-
TOpoB. Borpoc 06 ycToYMBOCTA OpHAMEHTA AJISI PA3HBIX HAPOJOB UJTU XK€ O €ro
CBSI3M C MECTHOCTbBIO TpeOyeT JalbHEMIIIero ucciae0BaHusl.
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OpHaMEeHTHI CJTy>KaT He TOJIbKO UCTOUHMKOM HacJaXIeHUsI U CaMOBbIpaXe-
HUS YeJToBeKa, TPYIIIbI JTIOAeH, HAPOAHOCTU Y HAIIUU, HO U 00BEKTOM ITOJTUTH-
YECKOTO BBbIpAXKeHUsI, MOJUTUYECKO 60pbObl. OpHAMEHTBI TIPUCYTCTBYIOT Ha
HEKOTOPBIX TOCYIapCTBEHHBIX CUMBOJIaX, (Jiarax, repoax u T. 1. OHU BO MHO-
TOM SIBJISIIOTCSI MIHCTPYMEHTOM caMOUIeHTU(UKALIMKA Hapoa.

UpesBblualiHO BaxkHa MHTEPIIpeTalisl OpHAMEHTa KaK CpeliCTBA CAMOUIESHTH -
(bukaimm, MOCKOIBKY OH SIBJISIETCSI HE TOJbKO 0OBEKTOM KYJIBTYPbI, HO U Cpell-
CTBOM IOJIUTUYECKIM 00pHOBI, MH(POpMaIIMOHHOI BOMHEI. [10o3TOMY B KauecTBe
BasKHEMIIIel TPYMIbl CTUMYJIOB TIPU pa3pabOTKe METONOB MCCISIOBAHUS apXe-
THUTIA YeJIOBeKa MCITOJIb30BaIMCh OpHaMeHTHI. [11st aToro B MHCcTUTYTE (hriznono-
ruu umeHu U. I1. [TaBmoBa PAH B. CemeHoBoli ObUT cOOpaH YHUKAIBHBIN OaHK
M300paXkeHNiT — OpPHAMEHTOB MIPAKTUUYECKU BceX HapoaoB. B pe3ynbraTe paboTh
€10 CO3/1aHa KOJUIEKIIMsI, KOTOpasi, [IOMUMO BO3MOXHOCTU 3CTETUYECKOTO Ha-
CTaXIEHUS, TAeT BOBMOXHOCTD JUTSI CEPhe3HBIX HAYIHBIX M3bICKaHUi. C moMo-
1IbIO 1IM(PPOBOI 00pabOTKM U300paKEHUI, BXOASIINX B 3TOT OaHK, HauaT IMOMCK
3aKOHOMEPHOCTEI B KOHCTPYKILIUSIX OpHAaMeHTOB. OOBEM 3TOro MCCeIOBaHMS
BBIXOAMT JAJIEKO 3a TIPpeiesibl Halllel KHUTH.

PaccMmoTpuM siniiib ABa TUIIA OPHAMEHTOB, UMEIOIIUX OMpeaAeeHHYIO hop-
My, HO HE COJIepKaluX SIBHOM CMBICTIOBOI HArpy3ku, — abCTpaKTHBIE U PaCTH-
TelabHbIe (puc. 12.3).

MeToauka onmcaHust TUX MTpeaBapuTebHO OTOOpaHHBIX OPHAMEHTOB ObLIa
HaMU MTOCTPOEeHA Ha MPOCTPAHCTBEHHO-YaCTOTHOM $SI3bIKE, Ha KOTOPOM TTPUHSI-
TO OINMMCHIBATh KaK M300paXeHWe, TaK U pabOTy pa3HBIX 3BEHbEB 3pUTEIbHOMI
cuctemsl [Llenenun u ap., 1985]. B kauecTBe MpoCcTpaHCTBEHHO-YaCTOTHOM
XapaKTEPUCTUKU MU300PAKEHUI MCIONBb30BAIM YIOJl HAKJIOHA aMIUIUTYIHOIO
creKTpa n300pakeHus B iorapudMuieckoii cucreme koopauHar [Field, 1993].
Tak Kak UCXOIHBIN CIIEKTP U300paxkeHUsT — IBYMEPHBIN, TTepel BBIYUCIEHUEM
HaKJIOHa OH MpPeoO0pa30BbIBAJICS] B OMHOMEPHBII IyTeM YCPEeIHEHUS ero ceve-
HMIA, OPUEHTALIMKA KOTOPBIX OXBaThiBaau yroi 360 rpamycos (Bcero 1 000 opu-
eHTalwuii, ¢ marom B 0,36 rpamyca). 3aTeM IOJyYEHHOE YCPEIHEHHOE CeYCHME
CIEeKTpa METOIOM HAaMMEHBIITMX KBaJAPATOB alllPOKCUMHUPOBATIOCH MPSIMOi JIM-
HUe, najgee BEIYMCIISIICS TAaHTEHC YIJIa MeXIY 3TOM JIMHUEN 1 OChlo aOCIIMCC.
3HaueHUe TaHTeHCa MCITOIb30BAIM B KAUeCTBE XapaKTEPUCTUKKU CTETIEHW Ha-
KJIOHA CTIEKTpa.

W3zBectHo [Field, 1993], uto rpadgmku cedyeHuil aMIUTUTYAHBIX CIEKTPOB
OOJIBIITMHCTBA M300PaKeHMIT TOCTATOYHO TOYHO OIMUCHIBAIOTCST BBIPAXKEHUEM
fk, tne f — mpocTpaHCTBeHHAs! YacToTa, a KoadhdUIIMEHT k, paBHbIN TaHTEHCY
HaKJIOHa ceyeHMs crneKTpa (B JorapudMuUueckoM Maciitade), i HaTypasib-
HBIX CLIEH MPUOIN3UTETBHO paBeH 1,2.

MBI conocTaBUIM rpaduKy aMILTUTY], TPOCTPAHCTBEHHO-YaCTOTHBIX CIIEK-
TPOB U aNMPOKCUMUPYIOIIUE UX MPSIMBbIE 1151 U300paKeHUSI €CTECTBEHHbBIX CLIEH
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[eomeTpuyeckmin «abeTpakTHbINY»

PacTtutenbHbIn opHamMeHT
OpHaMeHT

Puc. 12.3. eomeTpryeckuii 1 pactutenbHbln OpHaAMeHT. [padukn amnnutya
VX MPOCTPaHCTBEHHO-YACTOTHbIX CMEKTPOB M annpoKCUMUPYIOLLME NPSMble

M MCCeAOBaHHBIX HaMU opHaMeHTOB. Ha puc. 12.3 nmokazaHa anmpoKcuMalius
MPSIMBIMM YCPETHEHHBIX CIIEKTPOB JBYX HAOOPOB M300paXkKeHU — eCTeCTBEH-
HBIX CIIEH ¥ OpHAMEeHTOB. [IJIs MepBOTo CTieKTpa TaHTeHC HaKJIOHA MPSMOIi CO-
crasister 1,23, nnsg Broporo — 1,34. M3 3TOrO CliemyeT, 9TO 3TU M300pakKeHMST
OTHOCITCS K pa3HBIM KjlaccaM. Tam e Toka3aHa aIrmpoKCHUMAaIUs YCpeTHEeH-
HBIX CMEKTPOB M300paXkeHU JUIsl IByX TUTIOB OpHAMEHTOB. [lJis1 repBoro op-
HaMeHTa (a0CTpaKTHOTO) CIIeKTpa TAHTeHC HAaKJIOHA MpsIMOii cocTaBisiet 1,34,
115t BToporo — 1,32, Ha npeacrasieHHoM rpadgrike oOHApy>KUBAETCsI BHICOKUIA
MOIBbEM B 00JIACTU CPETHUX MMPOCTPAHCTBEHHBIX YACTOT MTPEUMYILIECTBEHHO JUISI
MepBOro OpHaMeHTa.

Bricokuii mogbeM B 006J1aCTH CPEIHUX MPOCTPAHCTBEHHBIX YACTOT YKa3bIBaeT
Ha OO0JIBIIYI0 arPeCCUBHOCTD 3TOTO FEOMETPUUYECKOTO, AOCTPAaKTHOTO OpHAMEH-
Ta. O0 arpecCMBHOCTHU MEPUOINUECKUX CTPYKTYP, OJIM3KHUX K a0CTPAKTHBIM, TO-
BopuJiu pa3Heie uccienonatenu [Wilkins, 1999; 2002]. ITpumepbl arpecCUBHBIX
2JIEMEHTOB IIpeACTaBIeHBI Ha puc. 12.4.
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Puc. 12.4. ArpeccrBHble 31eMeHTbl OPHAMEHTOB
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«OBBEKTUBHBIE MAPKEPBI»
BO3AEMCTBMA HEOCO3HAHHOTIO
BOCIIPUIATUI

13.1. HEOCO3HABAEMBIE PEAKLIMIN
MO3TI'A HA CEHCOPHBIE CUTHAADBI

JI1060ii CEHCOPHBIIA MPOIIECC COCTOUT U3 OCO3HABAEMBIX K HEOCO3HABAEMBbIX
cocTaBIsgONMX. Ecy cunTaTh KOJIMUYECTBO MepenaBaeMoii B MO3T MHMOpMa-
LMW KaK MPOM3BeeHNEe BEpXHE IPaHUYHON YaCTOTHI MEJTbKaHUI, 3aMEeTHBIX
a3y yejioBeka (a aTo okosio 55 [i1), Ha YKUCIIO OMHOBPEMEHHO PabOTAIOIINX
BOJIOKOH B 3pUTEJIbHOM HEpBe uejioBeka, KoTopble mpumMeMm 3a 880 000 (u3
YCTaHOBJICHHOTO JMara3oHa Jijist pa3Hbix Jtoaeid B 800 000—1200 000 BoiokoH)
[Tnesep, Baunkos 1964], o monyuum 45 000 000 ABOMYHBIX €IUHULL B CEKYHIY
[Schober, 1956]. ComnocTtaBuB MOJydeHHbIE JAHHbIE C KOJUYECTBOM HHOOP-
Malluu, Ha Tepeaadyy KOTOpoi 3a eNMHUILy BPEMEHU PacCUMTaH TeJIeBU3UOH-
HbBIN KaHal, MOJYYUM YIOBJIETBOPUTEIbHOE UX COOTBETCTBUE. DTO OymeT TOi
MpeiebHON BeTMUMHOM MH(pOpMalKM, KOTOpasi TIOCTYMaeT B MO3T U MOXET
OBITH UCTOJIB30BAHA MO3IOM, 4 MOXET ObITh M HE McIoyib3oBaHa. [locTynus-
1mrast ”HGOpMaIMs MOXET ObITh OCO3HAHHOM, a MOXET ObITh U HEOCO3HAHHOM.
MMeHHO TaKoe KOJTMYeCTBO MH(MOPMAIIMU MOXET MOCTYNaTh B MO3T. OueBUIHO,
YTO MEXTy pa3HBIMU 3JIEMEHTaMU M300pakeHMSI MOTYT OBITh pa3HbIe CTATUCTH -
YeCcKHe CBSI3U.
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Ha reneBusronHom Kaape 50-X rogoB MpoIIJIOTO BeKa MOTJIa ObITh CJIOXKHAast
JKaHpoBasl ClieHa, a MorJja ObITh U300paXxeHa onHa OyKBa WJIM JIMILb YEPHBIA
KBajpaT Ha cepoM (oHe. [ToaToMy ecTecTBEHHO, YTO KOJIMYECTBO BOCIIPUHU-
MaeMoil 4eJJoBeKOM MH(OpMAaIlUK TIHITAIMCh UCCIIEAOBATh TOCTYITHBIMU TOTAA
TICUXOJIOTUYECKUMU METOJAMU, OCHOBAHHBIMU Ha OTBETAX MCIBITYEMBIX O CO-
JIepXKaHUU TOTO, YTO OHU BUAEJIU Ha 9KPaHE B MOMEHT IpeabsBICHUS U300pa-
XKEeHMSI B OMHOM—IBYX Kajapax (13 MU3BECTHOIO UCIBITYeMbIM Habopa u3obdpaxe-
HMiT 00beKTOB) [Sziklai, 1956].

ITonyyeHHble TakuM oOpa3oM 3HAYEHMSI IPOITYCKHOM CIIOCOOHOCTHU 3pH-
TEJIbHOW CUCTEMBI OKa3bIBAIOTCSl BCETo Julb B nuamnazoHe 20—50 1BOMYHBIX
eIMHUII B CEKYHIY 3a BpeMsI IIpeabsaBieHns okojo 100 mc [Itesep, Llykkepman,
1961]. B aTux ncciemoBaHUSIX M300paXkeHUsT ObUIM YITPOILEHBI, UCTTBITYeMbIM
3a/1aBaJIM BOTIPOC TOJILKO 00 00beKTax, ajichaBUT KOTOPBIX ObLT UM 3HaKOM. U3
9TUX HCCJIEIOBAHUI CJIEyeT, UTO peajbHO BOCIIPUHMUMAEMasi 1 OCO3HaBaeMast
nHMopMaIst MOXKET ObITh ropa3/io 0OJIbILEe WM FOpa3no MEHbIIE pacYeTHOM.
DTO CBSI3aHO C OCOOEHHOCTSIMU CTATUCTUKU U300paXkeHUsI HATYPaJIbHBIX CLICH.
[penenbHOe KOMMYECTBO TepemaBaecMoii MHGopMarmu [Schober, 1956] He
YUUTBIBAET BO3MOXHOCTD CXaTusl MH(MOPMALIMKU MPU MTEPEXO/IE OT MUKCEIbHOTO
aHajr3a M300pakeHni K y4eTy CTaTUCTUUYECKON U CEMaHTUYECKOI CBSI3HOCTHU
5JIEMEHTOB U300pakKeHUsI B PELIENITUBHBIX MOJIIX 3pUTeIbHON cucteMbl. Oco-
ObIli MHTepeC IPeACTaB/IsIeT CxKaThue MH(pOPMAUM 3a CYET M30MPATEeIbHOIO
BHUMAaHUS, 32 CYET CyKeHUsI ajihaBUTa, C KOTOPBIM paboTaeT HaboAaTe b,

DTU npobsIeMbl HaYaIM 00CYXIaTh JABHO, €I1Ie 10 Pa3BUTUSI TEXHUKU CBSI3H,
110 MHGOPMALIMOHHOTO ToAX01a K 00paboTKe ceHCOpHOI MHGbOpMaLUU. YXe
B IPEBHOCTU WUTIO3UOHUCTHI (2 MHOTIIA U TIPOCTO MOIIEHHUKHN) pa3paboTraiu
CMOCOOBI OTBJICYEHUSI BHUMAHMSI, UJIU MEPEKITI0YCHUSI BHUMAaHUS OT OKpPYKato-
1Iero Mupa (CrocoObl MEAUTALIMU), U JaXe OTKJIIOUEHUSI CO3HAHUSI. DTH SIBJIe-
HUS U3BECTHBI U3 MOBCEIHEBHOM XXU3HU U U3 XYI0KECTBEHHbBIX IPOU3BEACHUIA.
OnHako OYeHb Majlo U3BECTHO O METOJaX M3BJIeUYeHUs] MHGbOpMaLUH, ee KO-
JIMYECTBE, COAEPXKAHUM, TTOJYYEHHBIX HEOCO3HAaHHBIM criocoboM [KocTaHmos,
1983; Schneider, Velmans, 2008].

B ceHcopHoli dhusznoaorun padoThl MO U3MEPEHMIO HEOCO3HABAeMbIX peaK-
LM TTPOBOJIUIIU IaBHO; HA 3TOW OCHOBE ObLI CO3[aH METOJl KOJUYECTBEHHOMN
OLIEHKM JIeITeJIbHOCTU OPraHOB CJlyXa, TaK Ha3blBaeMasi OObEKTUBHAST ayIMO-
metpus [[epurynu, 1947]. 3atem OblTM HaYaThl pa3pabOTKU OOBEKTUBHOW BU-
30METPUU, BU3OKOHTPACTOMETPUN Ha OCHOBE MPOU3BOJIBHO HE KOHTPOJIUpPYe-
MBIX PeaKIMii MO3Ta Ha 3pUTEIbHbBIE CTUMYJIbI.

OnHOBPEMEHHO I1IeJT TOUCK PelIeHUs psiia MpobyieM, KOTOphIE TECHO CBsI3a-
HbI ApyT ¢ apyroM. [1epBbiit Bompoc: Kak U3BJiedb MH(MOPMALIUIO O TOM, YTO Ye-
JIOBEK BUJIEJT UJIW CJIBIILIAJ, HO 1O pa3HbIM NMPUUYMHAM HEe 00paTWI Ha 3TO BHU-
Manue? M3 mepBoro Bompoca ciiefiyeT BTOPOIi: €CIM KpOMe OCO3HaBaeMOoi MH-
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dopmaninu HabIOAATE b BOCIIPUHUMAET U MH(pOpMalIMI0 HEOCO3HABAEMYI0, TO
KakK OHa BJIMSIET Ha €ro noBeneHue? DTOT BOIIPOC Cpa3y BbI3bIBACT TPETHUIA: €CITU
BOCTIPMHMMAETCSI HeOCO3HaBaeMasi MHGOpMaLIMsi, TO MOXHO JIU YIIPaBJIsSITh M0-
BeIEHUEM YeJIoBeKa TakK, YTOObI OH He 0OCO3HaBaJl 3TO ynpasieHue? OTBETHI Ha
9TU BOMPOCHI MHTEPECYIOT CaMble pa3Hble CJIOM OOLIECTBA M OOILECTBEHHbIE
MHCTUTYTHl — OT TMOJMIUHU, Cyla, MEAUKOB, MHXEHEPOB, MeJaroros, MOJUTH-
YecKHUX JesTeseil, ICUX0TepaneBToB, PEeXXUCCEPOB 10 MOLIEHHUKOB U OTKPO-
BEHHBIX Pa300MHUKOB.

MbI yMBIIUIEHHO YXOAUM OT (UI0COMCKUX ompeneaeHnii cosHanus. Jlyd-
1e 00paTUMCS K HaJISIIHBIM TIPUMepaM: eClT CMOTPETh Ha JTIOMUHECIIEHTHYIO
JIaMITy, KOTOpasi TIpU YCJIOBUM MCITPABHOCTU CBETUTCS PAaBHOMEPHO, U pa3Me-
CTUTH Ha TOJIOBE BJIEKTPObI, TO B criekTpe DD Mbl HaxoauM curHan 100 i,
CBSI3aHHBIN C YaCcTOTOI MesibKaHus JlaMrnbl. CienoBaTebHO, Hallle CO3HAHUE
He BuauT 100 [i1 MeTbKaHMIA, HO 3pUTEJIbHAs CUCTeMa MX IIPOBOINUT B MO3T (TO,
YTO JlaMMa MeJIbKaeT, MOXHO TPOBEPUTh, NMOMECTUB (POTOAMON Tepes STOoi
Jlamrmoit, — Mbl ooHapyxuBaeM 3Tu 100 [i1 MenbkaHuit). DTO O3HAYAET TaKXKe,
4YTO co3HaHue «He BUAuT» 100 [i1 MeabKaHuWii, a MOACO3HAHUE UMEET OTY UH-
dopmanuio. MMeHHO TaKoro poaa CUTyalldu Mbl OOCYXKIaeM B 9TOI KHUTE.

EcTb 1 6osee ciioXHbIe CUTYallMU: €CJIA MPEIbsIBUTh HA KOPOTKOE BpeMsl Ha
9KpaHe M300pakeHue OJIM3KOTO JUISl UCTIBITYEeMOTO YeloBeKa M He3HaKoMIla,
a 3aTeM JaTh MOMEXY, TO Mbl YBUIMM Pa3HUILY B OTKJIMKAX MO3ra IO JaHHBIM
OB UMeHHO B TaKOM XOJI€ pacCyKIeHNI 0COOYIO MOITYJISIPHOCTh B OOIIIECTBE
TTOJTYYMIN MCCIENOBAaHMS «IBAILIATh IISITOTO Kaapar. TepMWH «IBaalaTh TIsi-
TBI Kaip» HE coBceM ToueH. B kuHo amoxu 1920—1990-x rogoB ucnonb30Baiu
(M MCMOJIB3YIOT B CYIIECTBYIOIIMX JI0 CUX TOP CTapblX KMHOTEaTpax) 4acToTy
KaapoB ABaAlaTh YEThIPE B CEKyHIy. DTO 001IeMUpPOBOii ctanaapt. Ho yactora
MenbKanuii B 24 I11 3ametHa. [Tostomy emne B 1920-¢ ronbl, BCKOpe 1Ocje BBe-
JIEHUSI B KMHO JIBaLIaTUYEThIPEXKAAPOBOrO CTaHAAPTa, CTau MPUMEHSITh 00-
TIOPATOP, MO3BOJISIOLINI TOKa3bIBaTh KaXIbli Kaap ABa pa3a. Takum o6pazoM
YyacToTa MeJIbKaHUii 9KpaHa yABauBaeTCs U JOCTUraeT COPOKa BOCbMU B CEKYH-
ny. [TpumeHeHune 00TIopaTopa CTajlo UCTUHHOM HAaXOAKOM, TaK KaK MO3BOJIUIIO
YBEJMUYMBATh YaCTOTY KaJpPOB U «ITOATOHSITb» €€ B HEOCO3HABAaeMYl0 00JacTh.
VBenMueHre 4acTOThl KaIpoB KMHO 3a CYET YBEJWYCHUS CKOPOCTU TPOTSIK-
KU TJIEHKUW 3KOHOMMWYECKN HEBBITOAHO; TIPU OOJIBIINX CKOPOCTSIX MPOTSIKKU
IUIEHKW TpeboBaiach 0ojiee JTOPOrOCTOSIIAs JIEHTOTIPOTSKHASI araparypa,
YBEJIMYUBAJICS PACXOJ IJICHKU M3-32a €€ TIOBBIIIEHHOW N3HAITMBAEMOCTH, 1109~
TOMY KMHOAIaparypy ¢ 00JbllIei YacTOTON KaapoB B CEKYHIy MCITOJIb30BaIN
TOJIBKO B TIPUKJIAIHBIX LIEJSIX (HaTTpuMep, 11 UCCIIeIOBAaHUS B3AUMO/ICCTBUS
cHapsina ¢ 6poneit). Kcratu, dororpaduu myau, JeTsieil co CBEpX3BYKOBOI
CKOPOCThIO, U (DOTO BOBHMKHOBEHUSI yIAPHOI BOJHBI ObLIU clejaHbl D. Ma-
XOM B UpEe3BbIYANHO OCTPOYMHBIX onbiTax emle B XIX Beke. JIeHTONMpOTSIKHbIE
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MEeXaHMU3MBbI C YacToToil B aBaauaTh nsath (uau B CIIA — TpuauaTth) Kauapos
TMPUMEHSUT TSI COTJIACOBAHUSI KUHO C TEJIEBUBMOHHBIMU €BPOIEHCKUMU WU
aMepUKaHCKMMM cTaHaapTaMu. B KoHie XX Beka MOsSIBUIMCh HOBBIE CTaHAap-
Tbl KUHO — IMAX 1 ap.

B teneBunenun CCCP u 3ananHoit EBpornibl Oblia UCITOIb30BaHa KaJapoBast
yacroTta 50 Ii1, B CeBepHoit AMepuke — 60 Ii1. DTH 4acTOThI OBLIN TTPUBSI3aHbI
K 4acToTe KoyiebaHuii Toka B ceTh. B TeneBuaenunu rpu yacrore 50 wim 60 Iix
HCTIOIb30BAIMCH TTOAPSIT IBA MOTYKAApa; Ha CAMOM JieJie KaxKIbIi 13 HUX — 3TO
TTOJTHBIN Kalp, HO C MMPOPEKEHHBIMU CTPOKAMHM (B OTHOM CJTyyae — YeTHBIE, BO
BTOPOM — HEYeTHbIe). B KNHO 5KOHOMMJIM Ha TIJIEHKE M KauyeCTBe JCHTOIPO-
TSOKHBIX MEXaHU3MOB, B aHAJIOTOBOM TeJIeBUACHUY SKOHOMWIM Ha TI0JIoce Ja-
croT. LIndpoBoe TeeBuIeHNE TO3BOJIMIO 3a CUYET CKATUS ITEPEHTH K BHICOKOI
YETKOCTH.

JlormycTM, B aHAJIOTOBOM TEJIEBUICHUU COPOK JEBSITHIN 1 TIATUIECSTHIN 1O-
JIyKaJphbl 3a1al0TCS TIPOCTO KaK MpOOeJIbl, a Ha BCEX OCTaTbHBIX KaJlpax — U30-
OpaxkeHue JIecOB U moJieil. B aToM ciiyyae nBa MyCTBIX CBETJIBIX Kajpa OyayT
cJierka 3aMeTHbI, HO OHM MEHSIIOT BOCTIpUSITUE BCETO cloxeTa. BcTaBka, mpea-
cTaBjistoniast co00M BCEro Julb OOBIYHBINA CBET/bIA WM TEMHBIN Kaap, Ocy-
LIECTBJIIET CHHXPOHM3AIIMI0 Bcero Mo3ra. [103ToMy Bo MHOTHMX CTpaHaXx Moao0-
Hble BCTaBKH 3alpelieHbl B BEIIaTeIbHOM TeJIEBUICHUH.

13.2. DAEKTPODHLEDAAOTPAGPUYECKUN
KOHTPOABb HEOCO3HABAEMOTO
BO3AEMCTBUAI HA 3PUTEABHBIN
AHAAM3ATOP

VYkazaHHbIe B MpeablayllieM Iaparpage BCTaBKU-IIPOOEIbl B POJIMKE MOX-
HO OOHAPYXXUThb BU3YaJIbHO MPU HEITOCPEICTBEHHOM TPYIOEMKOM MTOKAIPOBOM
IIPOCMOTPE, HO JIETKO BBISIBUTH (DOTOMETPUUECKUMU arnapaTypHbIMU METOIa-
Mu. Takue BCTaBKM MOXHO JIETKO 3aMETUTh U I10 peaKLMd Ha HUX MO3ra Io-
TpeOuTeIst Ha KaK ObI CKPBITYIO OT HETO B POJIMKE MHMOPMALINIO. DTU peaKInu
MOXHO 3a(MKCHPOBATH C ITOMOIIBIO COBPEMEHHBIX HIIe(aorpados.

B 93BI" MOXHO BBISIBUTH HE TOJIBKO SIPKOCTHBIE BCTaBKU-OJIAHKM, HO U Ce-
MaHTH4ecKre BcTaBkU. CoBpeMeHHass 00paboTKa MOXET BBIIEIUTHh OTKJIMKU
Mo3ra Ha KaapoByio yactoty u 60 u maxke 100 Ii1. PaHee mosioca mpormmycKaHust
sHuedanorpacdob He npesbinana 30 [i1, B Gojee Mo3aHUX MoaUbUKAIIUIX
5JIeKTpo3HLIedatorpaoB HEOOXOAUMO ObLJIO CTAaBUTh IOJIOCOBbIE (DUIIBTPHI
IIJIsl TIOAAaBJ€HUS YyBCTBUTEJIbHOCTU B oOsactu 50 i mjisa ITMKBUAALIUU ceTe-
BOIi HaBOIKMU. MIMEHHO TMO3TOMY MOMBITKM, KOTOPbIC MPEANPUHUMAIUCH B
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1950—1990-x romax, BBISIBUTH C TOMOIIBIO 3HIIEhATOrpaMMbl BO3MOXHOCTh
YBUIETb OTIACIBHBIN Kaap (COPOK NEBATHIA W MATUACCSTHIN TeJIeBU3MOHHBIN
MoJIyKajip) He YBeHUaauch ycriexoM. CUTrHaJI MO3ra Ha TaKOi 4acTOTe HEBEJIUK,
a PEXEKTOPHBIN (DUIIBTP YCUITUTENST Ha YaCTOTe HABOJAKM MOJAABIISUT U HABOIKY,
U curHai. OTKJIMK MO3ra He MPOXOAWII M3-3a Y3KOIMOJOCHBIX 3arpaxkKaaroinx
GUIBTPOB.

Ternepb nmosiBUIACh TaKasi BO3MOXHOCTb. BbIIM co3MaHbl crielvaibHble CTH -
MYJUPYIOIIME ONTUYECKUE CUCTEMBbI, MOSBWIMCH HOBBIE YCUJIUTEIU, HOBBIE
MEeTO/bl 00PabOTKH, YIYUYIINIOCh OTHOILLIEHUE CUTHAJ / 1i1yM ycuiauteneit. Ce-
TeBass HaBOIKa TepecTana ObITh HeMPUATHOCTBIO. [IpenbsiBIeHUE CTUMYJIOB
CTaJIO0 BO3MOXKHBIM Ha JTI00BIX KagpoBhiX yacToTax 10 200 Ii1 (a B crienraibHbBIX
JUCITIeSX naxe Bhire). [ToaToMy, eclii U OCTAIMCh MPOOIeMbl TIOIABICHUS
B9TI B obmactu 50 [i1, TO Terepb MOXHO MOAaBaTh CTUMYJIbI C YacToTolt u 40,
u 60, u 80 i1, 1 gaxe GoJIbLIE HA CIIELMATIBHBIX MOHUTOPAX.

Hamu 6bU1T pa3padboTaH MeTOA YIipaBjieHUsI KOHTPACTOM, BPEMEHHBIM U TTPO-
CTPAHCTBEHHO-YACTOTHBIM JIMAMAa30HOM TPeIbsIBIIEMbIX U300pakeHU. bbto
MOKa3aHO, YTO TMOAMOPOTrOBble MO KOHTPACTY M300paxKeHUs] OYKB, KOPOTKHUX
CJIOB, OTHE/IbHBIX O0BEKTOB MPEUMYIIECTBEHHO OOJIBIIMX pa3MepoB HabsIoaa-
TeJIb BOCIIPUHMMAET Jaxke Heoco3HaHHO. [TosydeHbl OYeHb BaxkKHbIE pPe3yJbra-
ThI, Pa3BUBAIOIIME UCCASTOBAHMS CEMUIECATUIIETHE M TAaBHOCTHU C «IBAIATD ITsI-
TBIM KaipoM». BriepBbie ObUTO TTOKa3aHO, YTO KOCBEHHO 10 U3MEHEHUSIM B SHIIE-
dayorpaMMe 3KCIIEpUMEHTATOPY MOKHO BUIETh OTKJIMK MO3Ta UCTTBITYEMOTO Ha
HEBUAMMBIN ucnbiTyeMbIM cTuMy [Ilenenun, Xapaysos, 2009].

MeTonyka u3y4eHus] BOCIIPUSITHSI TTOAITOPOTOBOTO TEKCTA B POJIMKE, HAIIPH-
Mep, «IIBaalaTh MSITOro Kaapa», BKIOYaeT B ce0sl pa3pabOTaHHbI HAMU ajiro-
PUTM U3MEPEHUI 1 peaTu3yIONINii ero armapaTHO-TIPOrpaMMHBI TICMXO(PU3HO0-
JIOTUYECKUIT MCTIBITATEIbHBIN CTeHA. DHIedanrorpadust Kak 6a30BbIil 2JIEMEHT
Halllero armapaTHO-TPOrPAMMHOI0 KOMILJIEKCa ITO3BOJISIET PErucTpUpOBaTh
curHaiiel moutu 1o 200 Tir. OrpaHUMYMBaOLIMMU YacTOTY MeJIbKaHUI OCTAIOTCS
JUCIUIEH, CTy>Kalllie IS TPeabsiBAeHUST CTUMYJIOB. OOBIMHO OHU UMEIOT YACTOTY
00HOBJIeHMs 9KpaHa He Oonee 160 Tir. EcTh crniennaabHble JUCTUIEW C BBICOKOM
4acTOTO OOHOBJIEHHUSI, HO OHU BBITYCKAIOTCS TOJIBKO Ha 3aKa3.

BaxkHbIM 3JIeMEHTOM arapaTHO-IIPOTPaMMHOTO KOMILIeKca U alrOpuTMa
M3MEPEeHUIT SIBJISIETCS BO3MOXKHOCTD YITpaBJIeHUsT 0a30BbIMU XapaKTepUCTUKA-
MM 1300pakeHui. [IJIsi TOATOTOBKY CTUMYJIOB OBUIM IMPUMEHEHBI pa3paboTaH-
HbIe B Hallleli JTabopaTopry MPOrpaMMbl BEWMBIETHOM huibTpanuu (pa3padboT-
yuk — C. B. [IpoHuH). OLeHKy IMOACO3HATEIbHBIX PEaKIIuil B 3TOM IJIaBe Mbl
paccMOTPHUM TI0 pe3yiabTaTaM u3MepeHust DI

Hnsa uccnenoBaHusi MHGOpMaLIMY, MOCTYIAIIEH 10 MTPOCTPAHCTBEHHO-
HU3KOYaCTOTHOMY M OBICTPO pearupyloiieMy BO BpeMeHM (MarHOKJIeTOY-
HOMY) KaHaJly 3pUTeJbHON CUCTEMbI, HEOOXOMMMO CO31aBaTh U300pakKeHUs
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¢ OOJILIIIMMU YIJIOBBIMU pa3MepaMu, MOCKOJIbKY YeM HMXE MPOCTPAHCTBEH-
Hasl yacToTa CUTHaJjia, TeM OOJIbIIIE ee Tepuol. YIJIOBbIE pa3Mephl 3aBUCSIT OT
yIaJeHHOCTH HaOofaTeNsl oT auciiest. Eciu Mbl XOTUM co3/1aTh HU3KOYa-
CTOTHOE ISl HaboaaTens n300paxeHre Ha OOBIYHOM BKpaHe, Halo TpHu-
JNBUHYTb JULIO Habjtogaressi OJM3KO K IKpaHy, B pe3yjbTare 4ero MOXKHO
MOJIYYUTh HU3KOUACTOTHOE M300paxkeHue. OMHAKO B ATOM cliydyae OyaeT Io-
BBIIIIEHHAsI HArpy3Ka Ha aKKOMOJAIIMIO XpyCTanKa Tia3a. YToObl ee yMeHb-
IIUTb, HAZ0 TTOMECTUTD TUTIOCOBYIO JTMH3Y U3 0(TaIbMOJIOTMYECKOro Habopa
nepen riazoM HaOmonatensi. Ho aTo ciMikom HeoOblYHbIE YCIOBUS HA0JI0-
neHus. YnoOHee MCII0Jb30BaTh 00Jblne 3KpaHbl. OcoObIl 3 HEKT CO30a0T
Oompime noxycdepsl — Bo3HUKAET 3PPEeKT MpucyTcTBUs (KaK 3P GeKT Ipu-
CYTCTBHUS Ha cTepeoaucIiesx). DToT 3¢hGheKT COu3MepuM U C BOCIIPUSITUEM
npoctpadcTtBa B IMAX mHpOpMaLMK, MOCTyNAaOIe M0 HU3KOYACTOTHOMY
KaHaJy 3pUTeJIbHON CUCTEMBI.

JIns MpoKoro Kpyra McCiaenIoBaHUl Mbl MCMOJb3yeM OoJiee AeIieBbiii Ba-
PMAHT, KOTOPBIi MO3BOJISIET N100MBATHCS MPAKTUYECKU MACHTUYHBIX PE3Yiib-
TatoB. Ha uBeTHOl mmocTpanuu 7.1 maHbl n3o00pakeHus Hallleil yCTaHOBKU.
Hcnonb3oBaHue TakuMX 9KPaHOB TPeOYeT HE3HAUUTENIbHBIX MO TPYAOEMKOCTH
MePECUETOB YIJIOBBIX pa3MepoB OOBEKTOB B paMKax Kypca IIKOJbHOW TPUTO-
HoMmeTpuu. Takum oOpa3oM, IS pelleHus OOJbIIMHCTBA MPAaKTUUECKUX 3a-
Jad ynooHee UMeTh OOJIBIION TMJIOCKUI 9KpaH M MPOEKIIMOHHYIO CUCTEMY IS
npenbsBiaeHUs (hOoHA 1 N300paKeHNII 00bEKTOB U CIIeH, yIIpaBisiemyo DBM.

B skpaHupoBaHHOI KaMepe IS UCIBITYeMOTO TTOMEIIeH dKpaH, Ha KOTO-
POM TIPEIBSIBIISIIOTCS CTUMYJIBI C OOJIBIIMMU YIJIOBBIMU pa3mMepamMu, HU3KUMU
npocTpaHcTBeHHbIMU yacTtoTamu. [llupuHa skpaHa paBHa 180 cm. McnbiTye-
MBbIIi MOXET HaXOAUTHCS Ha PACCTOSIHMU OT 3KpaHa 10 170 cMm, To ecThb 10 pac-
CTOSIHUSI, TIPY KOTOPOM HECYILEeCTBEHHO BJIMSIHME aKKoMmonaluu. bojblinoit
9KpaH MO3BOJISIET CO3AaBATh HU3KOUYACTOTHbIE NU300PaXKEHUS U CUJIbHEE BIUSITh
Ha SMOLMOHATBHYIO COCTABJISIIONLYIO BOCTIPUSITHSL.

DnexTposHiedanorpacdusl SBISIETCS OAHMM M3 OCHOBHBIX CIIOCOOOB HC-
ceq0BaHUs Pa3IMUHBIX CTOPOH AESITebHOCTU LIEHTPAJIbHON HEPBHOM cUCTe-
MBI XXMBOTHBIX U YeJIoBeKa. DIeKTPOhU3NOJIOTUIECKIE METOIBI OTIpeaeIeHMUS
MCUX0(U3NIECKNX TTOPOTOB BOCIIPUSITHS BIIEPBBIE ObLIN 0000IIeHBI 1 (hopMa-
nm3oBaHbl B padorax B. A. KoxesHukosa [KoxeBHrkoB, Metepckuii, 1963].
OnexrposHiiedanorpapuecknii METO, TIOMOTAaeT BBISICHUTh POJIb U 3HAYe-
HUE pa3IUYHbIX 00pa30BaHUIT MO3ra, OTKPbIBAE€T BCE HOBbIE U HOBbIE 3aKOHO-
MEPHOCTHU B ero (PyHKIIMOHAJIbHOW OpTaHU3alMK U ACSITEIbHOCTH, CBSI3U MEX-
Iy pa3IMuHBIMU OTHeIaMu. MeTos siBisieTcst, 0e3yCIOBHO, HE3aMEHUMbBIM TSI
KJIMHUYecKoil mruarHoctuku. Ocoboe MecTo BO Beeil ITpobiieMe aHaim3a 0Mo-
MOTEHIMATOB 3aHUMAeT aHAJIU3 BbI3BAHHBIX MOTEHIIMATIOB, TO €CTh U3MEHEHU It
9HIIehaTorpaMMBbl, CBS3aHHBIX C MOa4Yeil BHEIIIHETO CEHCOPHOTO CTUMYJIA.
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NMeHHO akIeHT Ha (yHIaMeHTaJbHBIX OCHOBaxX BBIIEJICHUS CHUTHalIa W3
1rymMa, ajiroputmMax oopabotku 335I, a He Ha KOHCTPYKTHMBHBIX pereHusix 1950—
1960-x romoB, coxpaHsieT uccienoBanust B. A. KoxeBHUKOBA aKTyalbHBIMU U
B Hallu 1HU. Pa3paboTka aropuTMoB 00pabOTKM 3JIeKTPO3HIIehaTorpaMM ecTe-
CTBEHHBIM 00pa3oM 3axBaTbIBala U 0011IEOMOTIOTMYECKHEe TTPOOIeMbI, CBS3aHHbIE
C ONTUMAJIbHBIM BblneiaeHueM curHaia. B. A. KoxesHukoB u P. M. Meluepckuii
BBEJIM B (pM3MOJIOTUIO ITOHSITHE 3aBUCUMOCTH pa3peliaroiieii CHocCOOHOCTHU (hrIb-
Tpa OT YacTOThI M OT BPEMEHM, TaK Ha3bIBAEMbIii MTPUHIIMIT HEOIPEIEIEeHHOCTH
Tabopa. CyTb ero 3akiio4aeTcs B TOM, YTO 3I10Xa aHAIM3a 1 M0JI0Ca ITPOITyCKaHMS
GubTpa cBsI3aHBI MPOCTON 3aBUCUMOCTBIO, & UMEHHO, X TTPOU3BEIeHNE PABHO
KOHCTaHTe, a HeOOXOIMMOe JIJISl aHAJIM3a BpeMsT 00paTHO TIPOTIOPIIMOHATIBHO pa3-
pelraroIieii CriocCOGHOCTU aHAIM3UPYIOIIEH CUCTEMBI, TO €CTh IIIMPUHE TTOJOCHI
MPOITYCKaeMBbIX €10 4YacTOT. TOUHOE MpecTaBIeHUe TaHHBIX 10 IIIKaJIe YaCTOT MO-
JKET OBITh IOCTUTHYTO TOJIBKO 1IEHOM SKBMBAJEHTHOMI TOTEPU MTOAPOOHOCTEN BO
BPEMEHHOI KapTUHE Tpoliecca. ABTOPbI MOAYEPKUBAIU, UTO sl aHanu3a DD
Heah(MEKTUBHBIM SIBJISIETCSI IPUMEHEHME TTOTYYMBIINX B T€ TOIBI OCHOBHOE pa3-
BUTHE PE30HAHCHBIX (DUILTPOB, HEAMGHEKTUBHLIM OHUM CUUTAUM U TIPUMEHEHNE
O0OBIYHOTO TAPMOHMYECKOTO aHAIN3a, XOTS IOJTHE TOAbl UMEHHO STOT MOAXOM
ObLT OCHOBHBIM B 00padoTke DDI. KoxkeBHUMKOB M Mellepckuil mpeuioKin
NpUMEHEeHNE MOJOCOBBIX (PMIBTPOB U ITOKa3ajIu, UTo 0oJjiee 3((PEKTUBHBIM SIBJISI-
€TCsl TPUMEHEHNE CUHXPOHHBIX KOT€PEHTHBIX HAKOTTUTEJIEH.

OnuH 13 HanboJlee MHTEPECHBIX METOIOB — 3TO pacyeT BEI3BAHHOM CHHXPO-
HU3aLMKU PAa3IMYHBIX PUTMOB TeKyineir DDI Bo BpeMs ctumynsanuu. Oypbe-
aHanu3 DI umeer psin HepocTtaTkoB. Ceiyac IMMPOKO MPUMEHUMO BEMBIIET-
Hoe TpeoOpazoBaHue TeKylleir DOI. DTo mo3BossieT UCCAea0BaTh TUHAMUKY
He3aBUCHUMbIX U3BMEHEHUI Pa3IMUHBIX pUTMOB DDI, BOZHUKAIOIINX B OTBET Ha
npeabsiBieHUe cTUMYJIoB. MHTEpec MHOTHX uccienoBaresieii MpuBJIeK aHaIu3
BBI3BAHHOI MEX3IOX0BOI KOTEPEHTHOCTHU, B KOTOPOI KaXXblil ydacToK DT,
COOTBETCTBYIOIIUI TIEPUOAY CTUMYJISILIMU, PACKTAbIBACTCS HAa BEHBIETHI, 1a-
Jiee OLIEHUBAETCS MTOCTOSTHCTBO (Da3bl B BBI3BAHHBIX CTUMYJISIIMEN U3MEHEHUSIX
putMoB D3I Ecnu ¢aza onpeneieHHOro puTMa mocTOsSIHHA, 3TO TOBOPUT O KO-
TePEHTHOCTU B TAaHHOM YacTOTHOM nuana3oHe. CoBpeMeHHbIE YCUJIUTENU U
BBIYMCIIUTEIbHAS TEXHUKA ITO3BOJISTIOT C BBICOKOM TOUHOCTBIO PETMCTPUPOBAThH
M aHaJM3UPOBaTh BBI3BAHHYIO CHMHXPOHUW3AIIMIO BBICOKOYACTOTHBIX PUTMOB
B3I (30 Iix u Beme). beUto TMOKa3aHO, YTO MPU PACIIO3HABAHUM YEJIOBEKOM
onpenesieHHbIX Guryp dyepe3 100 Mc mocie npeabsBIeHUs] CTUMYJIa BOSHUKAeT
cuHxpoHu3zaiuss D[ B raMMa-4acTOTHOM JMara3oHe, 3HaYUTeIbHO OOoJIbliast
110 CpaBHEHMUIO C TIpeIbsiBIeHUEM 0ec(hOPMEHHBIX CTUMYJIOB TO e MHTEHCHB-
Hoctu. Bbula BBIIBUMHYTA TUIOTE3a, YTO BPEMEHHOE CBSI3bIBAHHWE CEHCOPHBIX
HEHpPOHOB B IHMana3oHe raMMa-4acTOThl MPEACTaBIsieT co00i CyObEeKTUBHOE
omrymeHue. OCHOBHBIC OTJIMUMS B raMMa-auarna3oHe (40 Iix) Mbl HaGaoaaIM

«O6sexmueHble Mapkepbl» 6030eiicmaus He0CO3HAHHO20 80CNPUAMUSL 257

TP TIPEABSBICHUN SMOITMOHATFHO 3HAYUMBIX CJIOB TIO CPAaBHEHUIO C UMEHA-
MU ¥ TICEBIOCTIOBAaMU, W TIPOUCXONMIIO 3T0 depe3 100 Mc Tociie peabsBIcHUS
CTUMYJIa. DTH CJIOBa MOTJIM BOCTIPUHUMATHCS KaK (PUTYPHI CO 3HAKOMOI CTaTH -
CTUKOM MJTM U3BECTHBIM CIICKTPOM.

AHaIM3 TICUXO(DHU3MYECKUX TECTOB, B KOTOPBIX MCIBITYeMbIC JTOJDKHBI OBUTH
OLICHMBAaTh 3MOIMOHAIBHYIO OKDPACKY HEWTPaIbHBIX TECTOBBIX M300paskKeHUI
JIMIL TIO METOMY MPUHYAMTEIBHOIO BEIOOPA, MTOKA3aJl, YTO MX BBIOOD HE 3aBUCHT OT
TOr0, KAaKOI0 3HaKa 3MOLIMS IPEAIIeCTBOBAIA TECTOBOMY CTUMY.Ty. B 060mx Bapu-
aHTaX CTUMYJ/ISILIMK, KaK TP OCO3HAHHOM, TaK U IIPX HEOCO3HAHHOM IIPEIbsIBIIC-
HUM SMOLMOHAIBHBIX CUTHAIOB, MTPEIIIECTBOBABIINX BBIOODY, OLIEHKA TECTOBBIX
HeWTpabHBIX JIUIT KoJiebanach B paitoHe 50 % (49,6 n 50,3 % cOOTBETCTBEHHO).

Ha pwuc. 13.1 nipeacraBieHbl ycpeTHEHHbBIE JaHHbIE BBI3BAHHBIX TTOTEHIINA-
JIOB TIO IBEHAMIIIATH UCITBITYEMBIM OT 3aTBUTOYHOU obsacTu (KaHan Og) U IIeH-
TpasibHOM 00s1acTu (KaHai Cz). B 06oux BapuaHTax CTUMYJISILIMM HaOJII01aeTCst
peakIvst BEI3BaHHBIX TTOTEHIINAIOB Ha TIPEABSIBICHUE CTUMYJIOB.

HeocosHaHHOEe npegbsasneHne CTumyrnos
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Puc. 13.1. 3puTenbHble Bbi3BaHHbIE NOTEHLMANbI B OTBET Ha NpeabsBIieHne
nocrenoBaTeribHOCTEN M30BPaXeHUI, CoaepXallyX Becenble, rpyCTHble
1 HeWTparbHble choTorpadun. YepeaHeHve no ABeHaguat UCibITyeMbIM

MOXHO OTCAeUTh PEaKIIMIO Ha MOSIBJIEHUE U OKOHYaHUe MeTbKaHUs Moce-
JIOBATEIbHOCTU MAcCKUPOBOYHBIX M HEOCO3HABAEMBIX SMOIIMOHAJILHBIX CUTHA-
JIOB, MOXKHO BUIETh OTBET Ha MpEeNbsiBIeHNE U OCO3HABAEMOTO MPOBEPOYHOTO
curHana. OmHaKO KaKMX-JIMOO CYIIECTBEHHBIX PA3IMIMil BO BCEX MCCIIEMYeMbIX
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OTBENIEHMSIX MEXITy OTBETaMU Ha CTUMYJIbI Pa3HOTO 3MOIIMOHATILHOTO CofepkKa-
Hus He BbIsiBlieHO. Kak BumgHO (puc. 13.1), popmMa 1 JaTeHTHBIN MepUoa BOJIH
BBI3BAHHbIX ITOTEHIIMAIOB OCTAIOTCSI MPAKTUYECKM HEM3MEHHBIMM, 3a UCKITIOUE-
HUEM HECKOJIbKHX pa3HOHAIIPaBJIEHHBIX, HO CTATUCTUUECKU 3HAYMMBbIX OTJIUIMI
B aMIUIATYIE HEKOTOPBIX BOJH (OTMEUYEHbI TOUKaAMU). DTU OTJIMYMSI OKA3AIMCh
HEBEJIUKU, ¥ TOTPeOOBAIU MPOBEACHUS UCCIEAOBAHUIA B APYTUX YCIOBUSIX.

[esTenbHOCTb oneparopa B 3a1a4ax KjiacCu(uKaluu U pacro3HaBaHUS 3a-
BUCUT HE TOJIbKO OT (PU3MYECKUX U CEMAHTUUYECKMX CBOWCTB M300pakeHUM
00BEKTOB, HO M OT BHYTPEHHUX MOTHBOB, 11€JIU U JaHHO OrepaTopy UHCTPYK-
1IMU. BbUIM ycTaHOBIEHBI 3aKOHOMEPHOCTU BU3YaJIbHOTO OOHAPYXXEHUST 00b-
€KTOB, BO3MOXHOCTH PaCCUUTHIBATH BEPOSITHOCTh U BpeMsl 0OHAPYKEeHUsI 00b-
ekTta. OPheKTUBHOCTh MOMCKA 00bEKTa HAXOJUTCS B 3aBUCUMOCTU OT YCJIO-
BUI HAOIIONEHUs U XapaKTepUCTUK caMoro oobekra. [Ipn oTHeceHUN 00bEeK-
Ta K KaKoi-11Mb0o KaTeropuu HadJIo1aTe M MOTYT UCIOJIb30BaTh JTMOO TpUCY-
IKe TaHHOMY OOBEKTY MPU3HAKU, JTMOO onpeaeisiTe (hopMy 00beKTa B LIEJIOM,
remraabT oobekTa. OMHAKO YCTICITHBIN IMTOMCK BOBMOXEH B Cilydae aJeKBaTHOM
MHCTPYKLMH OIEPATOPy, OCYLUECTBISIIOIIEMY MTOMCK U OOHApYXEeHUE OOBbEeK-
TOB, B OCOOEHHOCTU B TOM cJly4yae, ecjii MOMCK U pacro3HaBaHUe U300paxe-
HUI 00BEKTOB HEOOXOIMMO OCYIIECTBUTD Cpean U300paKeHUi 00BEKTOB, KO-
TOpbIe MOXXHO KJacCU(pULIMPOBaTh HEOJHO3HAYHO, HA OCHOBAaHUU UX (pU3nye-
CKHUX M CEMAaHTUYECKUX CBOMCTB [MouceeHko u ap., 2015; 2016].

I. MouceeHKoO 1 ee KojuieraMy ObUTH BEITTOTHEHBI DD -uccaenoBaHms mexa-
HU3MOB KJlaccu(UKalUK, BHIOPAHbI BE KaTETOPUM M300PaKEHUI 0OBEKTOB —
SKUBOM M HEXUBOM TTPUPOIbl. YTOOBI yMEHBIIUTD BAMSHUAE OTIACJIbHBIX MTPU3HA-
KOB, XapaKTEpHBIX IIJIsl 3THUX TPYIN U300pakeHUil 00bEKTOB, OblIa MpoBeacHa
npeaBapuTeibHasi 00paboTKa TeCTOBBIX M300paXKeHU I ¢ TIOMOIIBIO BEUBJIETHOM
¢unsrpaiuu. Bee TectoBble M1300paxkeHUst 00eWX IPYIIIT KMBBIX U HEXUBBIX 00b-
€KTOB M30MpaTebHO OT(GUIBTPOBAIN B 00JIACTH BHICOKMX M HU3KUX MIPOCTPaH-
CTBEHHBIX 4acToT. B pesynbrate nNpoBeaeHHON! (UIbBTpaLMy NOJYYUIU YETHIPE
KJ1acca TeCTOBBIX M300paXkeHUil: n300pakeHus1 00beKTOB >KUBOI MPUPOIbI, OT-
(UIBTPOBaHHbBIE MO HU3KOI MPOCTPAHCTBEHHOI YaCTOTe; M300paKeH!sI 00BbEeK-
TOB XXMBOI1 IIPUPOIbI, OT(PUIBTPOBAHHBIE 10 BHICOKOI IMPOCTPAaHCTBEHHOM va-
CTOTE; M300paXkeH!sI OOBEKTOB HEXXMBOI IIPUPOIBI, OT(WIETPOBAHHLIE 1O BbI-
COKOI1 MIPOCTPAHCTBEHHON 4acToTe; U300pakeHUsI 0ObEKTOB HEXXMBOW MPUPO-
TIbI, OTUIBTPOBAHHBIE 0 HU3KOW TTPOCTPAHCTBEHHOM YacToTe.

®unbrpalyst 03BOJMIA TIPEACTABUTh KAXKIbI CTUMYJT B TpyIie: 1) «Ku-
BBIX» BBICOKOYACTOTHBIX CTUMYJIOB; 2) «<KHMBBIX» HM3KOYACTOTHBIX CTUMYJIOB;
3) «HEXUBBIX» BBICOKOYACTOTHBIX CTUMYJIOB; 4) «HEXXMBBIX» HU3KOYACTOTHBIX
ctumysioB. OThUIBTpOBaHHbBIE M300paXKeHUsI C OCTABIIMMUCS HU3KUMU TIPO-
CTPAaHCTBEHHBIMU YaCTOTAMU, B OTJIWYME OT OT(HUIBTPOBAHHBIX M300paxe-
HUIi C OCTaBIIMMUCS BBICOKUMU MPOCTPAHCTBEHHBIMU YaCTOTAMMU, MOTEPSIIU
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MHOTHE JeTaji, KOTOPbIE MOTJIM OBl CJIY>KUTh MpPU3HAKAMU ISl TUTTOTETUYE-
CKHUX JIETEKTOPOB 3PUTEJIBHON CUCTEMBbI, TTOMOTAIOIIIMMU OCYIIECTBIISITh KaTe-
ropu3aluio, HO B TO Xe BpeMsl, OJlarogapsi COXpaHEeHHOMY 11eJIOCTHOMY HU3KO-
YaCTOTHOMY OIMCAHUIO, OHU BBITJISIIC]IM BIIOJIHE Y3HaBaeMbIMU. M BbICOKOYA-
CTOTHBIE C JIBOMHBIM YePHO-0EIbIM KOHTYPOM M300pakeHHUs, MTHBApUAHTHbIE
K MOJYTOHAaM, COXPAaHWIM «000JIOUKY» CTPYKTYpPbl 00BEKTa U OCTAIMCh XOPO-
110 Y3HaBaeMble. BO3MOXHOCTb NCITOIB30BAHMSI OMHMX U TeX K& N300pakeHUI
U3 I0CTAaTOYHO OOJIBIIIOTO Habopa 00BEKTOB, HO B pa3HOM IIPOCTPAHCTBEHHO-
YaCTOTHOM JAMaria3oHe, MO3BOJISIeT B KaKOW-TO CTENEeHM UTHOPUPOBATH POJIb
OTIENBHBIX (PU3UYECKUX CBOMCTB M300pa*keHUIl W BBIIEIUTh UX CEMaHTUYe-
cKoe 3HaYeHue. TakuMm 06pa3oM, Ieb NCCIeIOBaHMS 3aKIoyansach B CpaBHE-
HUU BPEMEHHBIX XapaKTePUCTUK M JIOKAJIU3AIUU MPOIECCOB KaTeropu3alnm
n300pakeHU OOBEKTOB MO (PUZMYECKUM U CEMaHTUYECKNM XapaKTepUCTUKaM
Ha OCHOBaHUU PETrUCTPallUM BbI3BAHHBIX KOTHUTUBHBIX TOTCHIIMAIOB, KOCBEH-
HO OTpaXKalIMX JIOKAJIU3allM0 U BPEMEHHBIC XapaKTEPUCTUKU PaObOTHI Heli-
POHHBIX CETei MO3ra YejIoBeKa, OCYIIECTBISIIOIINX KaTeTOPU3allnIo IO pa3HbIM
KpUTEPUsIM, GOPMBI, pa3MbITHSI, K1acca «KUBOW — HEXUBO» OOBEKT.

MetonamMu UKOHMKU (LIM(PPOBOIT 00pabOTKU 1 CMHTEe3a NU300pakeHUii) CUH-
TE3UPOBATIU COPOK TISITh M300paKeHUIT 0OBEKTOB >KUBOI MPUPOJILI U COPOK IISTh
M300pakeHNT 00BEKTOB HEXKMBOI MPUPOIbI; BeBIETHOI (bMIIBTpalleil pa3ie-
JIVJTA Bech ayipaBUT OOBEKTOB Ha JIBE TPYIIITHI 1O AEBSTHOCTO HU3KOYACTOTHBIX U
JIEBSTHOCTO BBICOKOUACTOTHBIX. MIMeNNCh UeThIpe Kilacca OObEKTOB, pasinyalo-
IIUXCS TI0 (PU3MUECKUM XapaKTepruCcTUKaM (pa3MbIThbie — YeTKHE) U TI0 CeMaH-
TUYECKMM TIPU3HaKaM (KUBBIe — HeXXKMBBIE). MICTTBITYyeMbIM CTaBMJIaCh 3a1ada
K1accuuIMpoBaTh 1Mo GU3MUYECKUM MpPU3HAKaAM M300paKeHUsT BCeX YeThIpeX
KJIaCCOB M, aHAJIOTUYHO, 110 CEMaHTUYECKMM TMPHU3HaKaM TaKxXKe YeThIpe Kiiacca
nsobpaxenuii (puc. 13.2).

Jlanee perucTpupoBalii 3puTe/ibHbIe BbI3BAHHbIE KOTHUTHUBHbBIE MOTEHIIMA-
Jibl. OCHOBHbBIE KOMITOHEHTbI BHI3BAHHBIX MOTEHIIMATOB aHATU3UPOBAIU B Clie-
NYIOIIMX BPEMEHHBIX MHTEpBaJIaX, HAUMHAsI OT MOMEHTA TMPEAbIBICHUS CTU-
myna: komnoHeHTsl N70 u P70 (20—80 mc), P100 u N100 (80—150 mc), P170
u N170 (150—220 mc), P250 u N250 (220—300 mc), P300 (300—450 mc), P500
(450—650 mc). [1s1 OLIEHKM CTaTUCTUYECKOM 3HAYMMOCTH Pa3IMUMil aMITIATY-
JIbI BBI3BAHHBIX TIOTEHIIMAIOB B BEIOPAHHBIX BPEMEHHBIX MHTEPBAIaX UCTIOJb-
30BaJIM TIAPHBII IBYXBBIOOPOUHBIN t-TECT TSt CPETHUX (t-KPUTEPHIA TSI 3aBH-
CUMBIX) BBIOOPOK. Pe3ynbrarel cuntanu 3HaduMbiMU ipu p < 0,05. DiaekTpoabt
pacmiosaraym 1o cucteMe 10—20 ¢ m06aBOYHBIM 3aTEUIOYHEIM OTBeneHueM Oz.
Bcero ObL10 TpOBEACHO JIBE CEPUU IKCIIEPUMEHTOB C OJMHAKOBBIMU CTUMY-
JIaMH, HO ¢ pa3HbIMU MHCTPYKIMSIMU HaOomaTensiM (CM. Bbiie). McmbiTye-
Mble — COPOK J1Ba T0OPOBOJIbIA B Bo3pacTe oT 20 10 38 J1eT ¢ OCTPOTOM 3peHuUst
He MeHee 1, mpaBopykue, 6e3 HeBPOJIOTMYECKMX MaTOJIOTUI.
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Puc. 13.2. Mpumepsbl ABYXx kKaTeropuin YepHo-6enbix n3obpaxeHuin — 06bEKTOB XUBOM
npupoabl, OTUNETPOBAHHBIX C MOMOLLbIO BENBIETHOrO Npeobpa3oBaHns B 06racTu Bbi-
COKMX (&), (8) U HU3KMX NMPOCTPAHCTBEHHbIX YacToT (6), (2)

PesynbraThl MepBoil cepuu UCCASOBaHUI ¢ 3afadyeil pa3nnueHust 00bEeKTOB
MO CeMaHTUYeCKUM mpudHakaM. CpemHee Bpemsi peakllMM HCIIBITYeMbIX (Ha-
JXaThe Ha KHOIIKY) COCTaBMJIO 661 Mc, craHmapTHOe OTKIOHeHne — 227 Mc.
CpeHsisi BEpOSITHOCTD ITPaBUJIBHOCTU OTBETOB cocTaBmia 95 %, craHmapTHOE
orkiioHeHne — 3%. B pesynbrare aHammza D3I, peructpupyeMoil Bo Bpemst
BBITIOJTHEHUSI 3aayi, ObUTA BBISIBJIEHBI JOCTOBEPHBIE PA3IUUMsI B aMIUIATYIE
pPa3HBIX KOMITOHEHTOB BbI3BAHHBIX IMOTEHIIMAIOB B 3aBUCMMOCTU OT CEMaHTU-
YECKUX M MPOCTPAHCTBEHHO-YAaCTOTHBIX MPU3HAKOB M300paxkeHuii. JlocTroBep-
HBIMU CUUTAJN JIMIIb T€ pa3Iudusi, KOTOpble HAOMIOIAIN OJHOBPEMEHHO IS
JIBYX TUTIOB M300paxeHuii. Tak, paznnyaroimumMucs rno ceMaHTUYeCKUM MIpU3Ha-
KaM CUMTAIM TOJBKO T€ KOMITOHEHTbI BbI3BAHHBIX MOTEHIIMAIOB, /IS KOTOPBIX
ObLTU BBISIBJIEHBI JJOCTOBEPHBIE PA3IMUMsI B OTBET Ha MPEIbSIBICHUE CTUMYJIOB,
OTGWIBTPOBAHHBIX B 000MX MPOCTPAHCTBEHHO-YaCTOTHBIX IMaNa3oHax, TO e€CTh
BCE pacyeThl ObUIM CIAeaHbl IIPU BHIOOPE M3 CTa BOCHBMUAECSITU U300paKeHUI.
PaznuyaromuyMucs 1o MpOCTPaHCTBEHHO-YACTOTHBIM TPU3HAKAM CUUTAUCH
TOJIKO T€ KOMITOHEHTBI BbI3BAHHBIX ITOTEHIIMAIOB, KOTOPHIE TOCTOBEPHO U3Me-
HSUTMCDH B OTBET Ha MIPEIbSIBIICHNEe 00BEKTOB KaK XWBOM, TaK M HEXXWBOU TTPUPO-
JTTbI, COXPAHSIICSI BBIOOP M3 CTa BOCBbMUIECITH N300paskeHuit (puc. 13.3).
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Puc. 13.3. YcpenHeHHble Bbi3BaHHbIE NOTEHLMarnbl BO BPeMs BbINOMHEHMWS
VHCTPYKLMU MO PasfMyeHnio CEMaHTUYECKNX NPU3HAKOB B U306paXeHUsIX:
a — ueHTpanbHoe oTBefeHne Cz; 6 — 3atbinovHoe otBefeHne Oz. CTpenkamu
nokasaHbl 3Ha4mmble pasnuyms (p < 0,05) No ceMaHTUYeCKM 1 NPOCTPAHCTBEHHO-
YaCTOTHbIM XapakTepucTukam n3obpaxkeHui
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3aTeM MPOBOJAWIM CTATUCTUYECKOE CPABHEHHME 3HAYECHUI aMTITUTY/Ibl KOMIIO-
HEHTOB, TTOJIYYeHHBIX B OTBET Ha MPEAbSBICHUE Pa3IMYHbBIX TUTIOB CTUMYJIOB. Ha
puc. 13.4 mpeacTaByieHbl pe3yibTaThl CPABHUTEIBHOTO aHAIM3a aMILIUTY/IbI BbI-
3BaHHBIX MOTEHIIMAJIOB B BBIOPAHHBIX MHTEPBAJIaX BpEMEHM TSI KAXKIOTO 2JIEK-
Tpoa. JlaHHbIe pacCUMTaHBbI 110 pe3yJibTaTaM U3MEPEHUI Yy IBaILIaTH OJHOTO UC-
MBITYEMOTO MPY KaTeropu3alii NU300paKeHUM «KUBOU — HEXUBOM».

Ha puc. 13.4 a oTMe4YeHBI 2JIEKTPOAbI, IIPU OTBEASHUM BbI3BAaHHBIX IMOTEH-
LIMAJIOB OT KOTOPbIX HAOII0AAIM 3HAUMMbIe U3MEHEHUS aMILIATYIbl B 3aBUCU-
MOCTU OT TMPOCTPAHCTBEHHO-YACTOTHBIX XapaKTePUCTUK M300pakeHUil, a Ha
puc. 13.5 6 — OT ceMaHTUYECKMX CBOMCTB m3o00paxeHuii. [lopor cratucTu-
YecKOil 3HAYMMOCTH, PACCYMTAHHBIN C TMOMOIIbIO MTAPHOTO t-KpUTepusi, Co-
crabist 5 % (p < 0,05). Pannue kommonenTsl P100 1 N100 3aBUCSAT TOJIBKO
OT TMPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEPUCTUK WM300paKEeHUI M HE 3aBU-
CSIT OT UX CEMAHTUYECKOTO cojiepKaHusl. JIoCTOBepHBIC OTJINYUS B aMIUIUTY/IE
3THUX KOMIIOHEHTOB ObUTM OOHAPYXXEHBI B 3aThIJIOUHBIX, TCMEHHBIX, BACOUHBIX U
JIOOHBIX obacTsX. Y KommoHeHToB P170 1 N170 amriuTtyna 3aBucesia OT Mpo-
CTPAHCTBEHHOM YacTOThI CTUMYJa B 3aTbIJIOYHBIX OOJACTSIX U OT CEMaHTUYe-
CKMX MPU3HAKOB B JJOOHBIX, LIEHTPAJIBbHBIX U BUCOUHBIX 00JIACTSIX. AMIUIUTY 1A

80-150 mc 150-220 mc 220-300 mc 300-450 mc 450-650 mc

o Obnactu mosra, rae 6binv BbISBNEHbLI OCTOBEPHbIE pasnunuus (p < 0,05)
B aMNnUTyae Bbl3BaHHbIX MOTEHLIMANOB, MMEIOLLMX OTpULLATENbHYIO MOMSPHOCTD

4 Obnactu mosra, rae 6binu BbiBNEHbI 4OCTOBEPHblE pa3nuymns (p < 0,05)
B amnnunTyAe BbI3BaHHbIX MOTEHLNANOB, MMEIOLLMX MOMOXUTENbHYI0 MNOMAPHOCTb

O O6bnactu mo3ra, rae He Obifo BbISIBNIEHO CTaTUCTUYECKN AOCTOBEPHbIX pasnmqmﬁ

Puc. 13.4. CpaBHUTENbHbIM aHanNn3 amnnuMTyabl BbI3BaHHbIX NOTEHLMANOB
B pasnunyHble NHTepBanbl BPEMEHW; MHCTPYKLMSA UCTIbITYEMbIM —
pasnuyeHne CeMaHTUYEeCKUX NPU3HaKOB B M30OPaXKeHUsIX:

a — 3aBWCUMOCTb aMMANTYAbl OT NPOCTPAHCTBEHHOWN YaCTOThbl N30OPaKEHWI;
6 — 3aBUCMMOCTb aMNAMTYAbl OT CEMaHTUYECKMX CBONCTB M306paxeHnn

«O6sexmueHble Mapkepbl» 6030eiicmaus He0CO3HAHHO20 80CNPUAMUSL 263

KOMITOHEHTOB BEI3BaHHBIX moTeHIIMaoB P250 1 N250 3aBucesna oT mmpocTpaH-
CTBEHHOI YaCTOThI CTUMYJIA MPAKTUYECKHU BO BCEX UCCIIEYeMbIX 00JIaCTSIX, a OT
CEMaHTUYECKUX NMPU3HAKOB TOJIbKO B TEMEHHO-3aThUIOYHBIX OTBEACHUSIX. AM-
atyaa komrmoHeHTa P300 3aBucesnia OT ceMaHTMUECKUX TTPU3HAKOB CTUMYJIOB,
B TO BpeMsI Kak Oojiee mo3nHuit komnoHeHT P500 3aBuces oT mpocTpaHCTBEH-
HOIT YacTOThl u3o0paxeHuit. [Ipu pelleHnn 3agauyy KaTeropuzaluuu 00bEKTOB
JKMBOM Y HEXKMBOM MPUPOBI aMIUIMTY/Ia BEI3BAHHBIX TTOTEHIIMAIOB Oblia BbIIIE
MpU OpeabsIBIeHUN U300pakeHU 00bEKTOB KUBOM Ipupoabl. I1pu aToM am-
IJIUTYIa BCEX BOJH (KOMITOHEHTOB BBI3BAHHBIX MOTEHIIMAIOB), 32 UCKIIIOUE-
auem P500, 6buta BBIIIE TIpYU IpeIbsIBISHUN M300pakeHUI HU3KO IIPOCTpaH-
CTBEHHOM 9acTOThI. AMILINTYIa KoMroHeHTa P500, Hao0opoT, Oblia BEIIIe IIpU
MPEbSIBICHUM BEHICOKOYACTOTHBIX M300paXkKeHUIA.

Pesynbrarbl BTOpOI cepuu MCCIENOBAaHUI C 3ajaueil pa3iuyeHusi 0Obek-
TOB 1O (PM3NYECKUM CBOMCTBAM M300pakeHUI MO MTPOCTPAHCTBEHHOM YacToTe.
CpenHee BpeMsl peaKlIM1 UCIIBITYEeMbIX BO BTOPOI CEpUU MCCIEIOBAaHUI OBLIO
okoJjio 500 Mc, cTaHAapTHOE OTKJIOHEHUE 1o Bbibopke — 140 Mc. CpenHsis Be-
POSITHOCTb MPaBUJIBHBIX OTBETOB cocTaBmia 99 %, cTaHIapTHOE OTKIIOHEHUE —
1,4%. Ha puc. 13.5 moka3aHbl IpUMepbI BEI3BAaHHBIX MTOTeHLIMATIOB. [Ipenacras-
JIEHBI IaHHBIE YCPETHEHUS 110 BCe TPYIITe UCTBITYeMbIX (IBaLIaTh OJUH YeJIO-
BeK). Tak ke, Kak 1 B IIEpBOI cepuu, JaTeHTHBII Mepro OOJIbIIIE TIPU MPeab-
SIBJICHUY BBICOKOYACTOTHBIX CTUMYJIOB.

Ha puc. 13.6 npencraBieHbl pe3yJbTaThl aHAIN3a BBI3BAHHBIX TOTEHIIMA-
JIOB, 3apETUCTPUPOBAHHBIX Y IBAIIIATA OMHOTO UCITBITYeMOTO TTPU KaTeropu3a-
LMY M300paKeHUI KaK «4eTKU — pa3MbIThIi). Tak ke, Kak B CEpUU KaTero-
pU3alMy 10 CEMaHTUUYECKUM CBOMCTBaM M300pakeHUii, caMble paHHUE KOM-
MOHEHTHI BhI3BaHHEIX moTeHIraoB P100 1 N100 3aBucenn TOJIBKO OT IPO-
CTpaHCTBEHHOM YacToThl cTUMyJioB. KommoneHTsl P170 1 N170 3aBucenu Kak
OT IPOCTPAHCTBEHHO-YaCTOTHBIX, TaK U OT CEMaHTUYECKMX CBOKCTB M300paxe-
HUiT. OOBEKThI HEXXUBOI MPUPOILI BHI3bIBATH YBEJIUUEHNE aMILTUTYIbI 10 CPaB-
HEHUIO ¢ 00BEKTaMU >KMBOW MPUPOLI B BBI3BAHHBIX MOTEHLIMAIAX, PETUCTPU-
PYeMBbIX B 3aThIJIOYHBIX M TEMEHHBIX OTBEJACHUSAX. AMIUIATY/IA BCEX KOMITOHEH-
TOB B 3aTBIJIOYHBIX M TEMEHHBIX OTBEJCHUSIX ObLIA BBIIIE B OTBET Ha MPEIbSIBIIC-
HUE HU3KOYACTOTHBIX N300paXkeHUil, a B TOOHBIX OTBEJEHUSIX — HUXe. B 100-
HBIX OTBEICHUSX, KPOME TOTO, aMITJIUTY/Ia KOMITOHEHTOB ObLj1a GOJIbIIIE B OTBET
Ha TIpeIbsiBJICHNE M300paXkeHUH KUBOI TTpUPOIBl. bosee mo3aHue BOJTHBI, Ha-
npumep, P300, 3aBucen OT MpOCTPaHCTBEHHO-YaCTOTHBIX CBOMCTB M300paxe-
Huii. AMrntyna KomrnoHeHTa P300 Obuta Bbillie HA HU3KOYaCTOTHBIE M300pa-
JKEHUS B 3aTbLJIOYHBIX, BUCOYHBIX M TEMEHHBIX OTBEJACHUSIX. TaKuM 00pa3om,
AHAJIOTMYHO TIEPBOMY SKCIIEPUMEHTY Ha0It01a/1ach TEHACHIIUS K YBEJTUUCHUIO
aMIUTUTYIbl BBI3BAHHBIX MTOTEHIIMAIOB B OTBET Ha MPEIbsIBICHNE HU3KOYACTOT-
HBIX U300paxkeHni 00BEKTOB XXKUBOI MPUPObl. BeposTHO, He ynanoch MoaHO-
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Puc. 13.5. YcpeaHeHHble Bbl3BaHHbIe MOTEHLMarbl BO BPEMS BbINOMHEHNSA MHCTPYKLMN
No PasnUyeHnio NPOCTPaAHCTBEHHO-4AaCTOTHBIX CBOWCTB N300paXeHWi:
a — ueHTpanbHoe otBeAeHne Cz; 6 — 3aTbinoyHoe otBeAeHne Oz. CTpenkamum
nokasaHbl 4OCTOBepHble pasnuuus (p < 0,05) no ceMaHTUYEeCKMM 1 NO NPOCTPAHCTBEHHO-
YaCTOTHBIM XapakTepucTKaMm n3obpaxeHuii
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80-150 mc 150-220 mc| 220-300 mc | 300-450 mc 450-650 mc

o Obnactu mosra, rae 6binn BbisSiBIEHb! 4OCTOBEPHbIe pasnuyns (p < 0,05)
B aMNMTyae BbI3BaHHbIX MOTEHLMAMOB, UMEIOLLMX OTpULATENbHYIO MOMNSIPHOCTb

O6nactu mo3ra, rae 6binu BbisiBNeHbl AocToBepHble pasnuyus (p < 0,05)
B aMninTyae Bbl3BaHHbIX MOTEHLMANOB, UMEIOLLMX NOMOXUTENBHYIO NONSPHOCTbL

O O6nacTtu Mo3ra, rge He 6bIno BbISIBNEHO CTAaTUCTUYECKN [OCTOBEPHBIX pasnuynm

Puc. 13.6. CpaBHUTENbHBIN aHaNM3 aMnNnuTyabl BbI3BaHHbIX MOTEHLMANos
B pasnuyHble MHTEpBarbl BPEMEHW; MHCTPYKLUMS UCTbITYEMbIM —
pasnunyeHne NPOCTPaHCTBEHHO-YACTOTHbLIX CBOMCTB M300paKeHWii:

a — 3aBUCUMOCTb aMNAnTyabl OT NPOCTPAHCTBEHHOWN YacTOThbl N306paXxeHunN;

6 — 3aBUCMMOCTb aMNUTYAbl OT CEMaHTUYECKNX CBONCTB U306paxeHnin

CTBIO YPAaBHSTh N300pakeH sl TIoce (DUIBTPAllMK B BBICOKOYACTOTHOM M HU3-
KOYaCTOTHOM Jraria3oHe.

AHaJU3 JIATEHTHBIX MEePUONOB OCHOBHBIX BOJIH BBI3BAHHBIX MOTEHIIMAIOB
oKa3aj, YTO OTHOCUTETbHO PAHHNE KOMITOHEHTHI 3aBUCST OT IIPOCTPAHCTBEH-
HOI 4aCTOTBI CTUMYJIa, B TO BpeMsI KaK 0oJjiee TIO3IHIE BOJHBI 3aBUCAT OT WH-
CTPYKLMM, KOTOPYIO MOJY4Yus HabaonaTesb. Paznuuus B ceMaHTUUECKOM CO-
nepXKaHUU U300pakeHUI He BJMSUIM Ha JIATEHTHBIE TTepUObl BBI3BAHHBIX T10-
TeHIMa 0B, JIaTeHTHBII MeproJ PaHHUX BOJH BbI3BAHHBIX MOTEHIIMATIOB (10
300 mMc) ObUT MEHbIIIE MPU MPEAbSIBICHUN CTUMYJIOB, OT(GUIBTPOBAHHBIX 110
HM3KOI MPOCTPAHCTBEHHOM 4acToTe, MO0 CPABHEHUIO C MPENbsIBIEHUEM BbI-
COKOYACTOTHBIX M300paKeHU. DTOT 3(P(PeKT, B TOM WM MHOU CTEIeHU, Ha-
Osronany BO Bcex oTBeleHMsIX. Tak, B 3aTbUIOYHOM oTBeneHUU Oz JIaTeHTHBII
nepuoa HeraTUBHOI BoJHBI N170 B OTBET Ha MpeabsBICHUE CTUMYJIOB HU3-
KO TIPOCTPAaHCTBEHHOM YaCTOThI COCTABJISUT B CPETHEM IT0 BCEM UCITBITYEMbBIM
166 % 13 Mc. [1pu nipeIbIBICHUN CTUMYJIOB BBICOKOM IMPOCTPAHCTBEHHOI Ya-
CTOTHI BTa BOJIHA MMeJIa JJaTeHTHBIN Tieprof 175 + 16 mc. OTHOCUTETHLHO BbI-
COKMe pa3dpochl 3HAYEHU I JTATEHTHOTO TIepro/1a O0YCIOBJIEHbBI MEXUHINBUILY -
aJIbHBIMM paszinuusMu. OgHAKO yBeJIMUEHUE JTJaTEHTHOTO TIeproia B OTBET Ha
MpeabsIBICHUE CTUMYJIOB BBICOKOI TTPOCTPAHCTBEHHON YaCTOTHI Mbl HAa0IIO1a~
mm y 90 % ucnbityeMbix. [102TOMY, HECMOTPS Ha TO, YTO pa3nyKie HEBEJUKO U
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COCTaBMJIO Bcero 9 Mc, 0OHO OBUIO cTaTUCTUYeCKM HocToBepHO (p < 0,05, map-
HbIl Kputepuili Bunkokcona). B nieHTpasibHOM oTBeneHun Cz B TOM Xe Bpe-
MEHHOM WHTEpBaJjie HaOI01a1 BOJHY TOJIOKUTEIbLHOM MOJSIPHOCTH, JIAaTeHT-
HBIIl TIEPUOJl KOTOPOI TakKKe YBEJIWUYMBAJICS TIPU TIPEIBSIBICHUM BbICOKOYA-
CTOTHBIX M300paxeHnuit (170 + 17 Mc B OTBET Ha HU3KOYACTOTHBIC CTUMYJIbI U
186 £ 15 Mc B OTBeT Ha MpeabsBIEHNE BBICOKOYACTOTHBIX CTUMYJIOB). YBEH-
YyeHue JTaTeHTHOrO Mepruoaa cocTaBmio 16 Mc ¢ gocroBepHocThiO p < 0,05 (Tmap-
HBII KpuTepuii BuikokcoHa).

O6HapyXeHHasi 3aBUCUMOCTb JJATEHTHBIX ITePUOJIOB BEI3BAHHOTO TTOTEHIIN-
aja OT MPOCTPAHCTBEHHOM YaCTOThI CTUMYJIA TTOATBEPXKIaeT MHOTOUHCICHHBIE
JIUTEpaTypHbIe JaHHBIE O TOM, YTO CTUMYJIBI HU3KOM IMPOCTPAHCTBEHHOM Ya-
CTOTHI, TepefaBaeMble MO KPYIMHOKJIETOYHOMY MYTH B 3PUTEIBHON CHCTEME,
obOpabarbIBaloTCsl ObICTpee, YeM M300paXkeHUsI BBICOKOI MPOCTPAHCTBEHHOM
4acToThl, TepeaBaeMble 10 MEJIKOKIeToUYHOMY TyTH. CpaBHUBAsI BbI3BAaHHbBIC
MOTEHIIMAJIbI, PETUCTPUPYEMbIE TIPU BBITTOJIHEHUU 00€UX MHCTPYKIIMIA, MOX-
HO HaOJItoaTh YBEJIMYCHUE JJaTCHTHOTO TMepuoaa mo3aHeit Boaabsl PS00 B 3a-
Jadax KaTeropusalydyu CTUMYJOB MO CEMaHTUYECKOMY IMPU3HAKy MO CpaBHeE-
HMIO C 3a/1a4eil KaTeropusaluuu no (hu3nueckum XapakTepucTuKaM u3oopaxe-
HUi. JIaTeHTHBII TEepUOJ 3TOM BOJHBI, YCPETHEHHBIN MO BCEM HCHBITYeMbIM
B NIEPBOM 3KCMEpUMEHTE (B 3a7aue pa3iMueHus «KUBONH — HEXUBOU») cocTa-
B 522 + 66 MC; Y UCIIBITYEMBIX BO BTOPOM 3KCIIEpUMEHTE (3a1a4a pa3inde-
HUS «IeTKMI — pa3MBITHII») OH cocTaBua 431 = 70 mc. OOHapy:KeHHOE pa3Jim-
yue 91 mMc gocroBepHo (t-kputepuit, p < 0,05).

Cnemyer oTMeTuTh, uTo P500 — enuHCTBeHHAas! BOJIHA, JIATEHTHBIN MEepUo/
KOTOpO¥i 3aBUCE OT MHCTPYKIMU. HarpaBieHue nu3aMeHeHUs JIATEHTHOTO Te-
pyoa COBIMAIAET ¢ HaMpaBJIeHUEM M3MEHEHU BpEMEHU peakliMu MpU CMeHe
MHCTpYKIMM. Tak, B 3a7ayax KaTeropusaluy Mo CeMaHTUYECKUM MpU3HaAKaM
BpeMsl peakiuu ObLI0 B cpeaHeM Ha 160 mMc Gonblle, 4eM B 3amadaxX KaTero-
puzaluu no Gu3nMYecKuM XapakTepucTUKaM. YBeJIMUYeHUe BPEMEHU peakluu
MpY HAOMIOAEHUM OHUX U TEX CTUMYJIOB TOBOPUT 00 YBEJIMUEHUM CIOXHOCTU
3anauu. JIelicTBUTENIbHO, pa3inueHne N300paXkeHu il Mo CEeMaHTUYECKOMY TTPU-
3HaKy — 0OoJiee CIOXKHAs 3a1ada, TaKk Kak B JTaHHOM cJIydae JOTOJHUTEIbHO
3a/lefiCTBOBaHA 3pUTEJIbHAS TTaMATh. YBeIMUeHNE JaTEHTHOTO TTeproaa BOJHBI
P500 rpu 3T0I MHCTPYKIIMHU TIPEITIONIaraeT, YT0 OHa OTpaXkaeT MPOLIECChI MPH-
HATUS PEIIeHWI 1 TTOATOTOBKM MOTOPHOTO OTBETA.

B miepBoii 3agaue, Korma Haao ObUTIO pa3indaTh N300paskeHUs TT0 CEMaHTHUKE,
OTJIMYMS TT0 (PUBUYECKUM TTPOCTPAHCTBEHHO-YaCTOTHBIM CBOICTBAM OOBEKTOB
Mbl HaOJTIOAAIM MIPU OTBEJIEHUU OT COPOKA CEMU KOMITOHEHTOB, a 10 CeMaH-
TUKE OT TPUILATH YEThIPeX KOMITOHEHTOB, BbI3BAHHBIX CYMMapHO B pa3Hble
BbIOpaHHBIE HAMU MOMEHTBI BPEMEHM OT BCeX 2JIeKTpoaoB. Eciu naBanu mH-
CTPYKIIMIO ONPEAEsTh OCHOBHYIO TPOCTPAHCTBEHHYIO YaCcTOTY, TO MO TPUALIA-
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T OJHOMY KOMITOHEHTY MOXHO OBbLIO YCTAHOBUTD pa3indKe MOTEHIIMAIOB Ha
CTUMYJTBI, COMep3KaIIie pa3HbIi IMana30H MPOCTPAHCTBEHHBIX YaCTOT, U BCETO
JIAIIB IO JAEBATU KOMIIOHEHTaM B pa3Hble MOMEHThI BpEMEHU BbI3BAHHbBIE 10~
TEHLIMAJTbI OTJIMYAIUCh B Pa3HBIX KJlaccax Mo CEMaHTUKE, XOTsI 9TOrO 3aJaHus
He ObLIO, U MO3T JIeJIajl 9TO aBTOMaTUUYECKHU.

BaxHO OTMETUTD, UTO pa3iuuue Mo KjiaccaM U300pakeHWil He UMeeT HM-
4yero oOIIero ¢ pa3inyvMeM Ha 3HAYMMBbIA U HE3HAUMMBIH CTUMYJIbl. MOXHO
YTBEPXKIaTh, UTO B UCCIIEAOBAHUSIX, TTPOBEAEHHBIX MOMCEEHKO ¢ COaBTOpaMH,
Y MCTIBITYeMBIX MO3T OCYILIECTBIISUT KIaCCU(DUKALINIO «<KUBOWM — HEXUBOI» HEO-
cos3HaHHO. Kiaccudukarmio ocymecTBIIsl 9KCIIEPUMEHTATOP 110 TaHHBIM BbI-
3BaHHBIX TTOTEHIIMAIOB. MCTIBITYeMBIi OCYIIECTBIISUT APYTYIO 3a1aqy; XOTs OH
0CO3HaBaJl, KaKre 00bEeKThI OH BUIUT, HO KJIacCU(UKALIMIO He TPOBOIWII. Tak
Ke, KaK B TIEPBOM CepuUU MCCIeMOBAHMI, KOTIa UCITBITYEMBIN TPOBOIWIT KJlac-
CUMUKAINIO «KUBOI — HEXUBOI», SKCTIEPUMEHTATOP MOT BUIETh Pa3IvuUs
B OTBETaxX Ha HU3KOYACTOTHBIM M BHICOKOYACTOTHBIN CUTHaN. M B 3THX ombITax
HCIBITYEMOI MOT OCO3HAHHO Pa3IuyaTh YETKOCTh MPEAbSIBISIEMbIX KADTUHOK.

M3BecTHO, UTO Ha paHHMX 3Tanax 0OpPabOTKU MPOMCXOIUT CHavYala aHaIu3
Ha HU3KUX MPOCTPAHCTBEHHBIX YaCTOTaX, a 3aTeM Ha BBICOKUX. MIHBIMU clioBa-
MU, CHayaja MPOBOAUTCS T00ATbHBIM aHAIU3 B MIPOCTPAHCTBEHHO-HU3KOYA-
CTOTHOM JIMaIia3oHe, a 3aTeM yXe JIOKaJIbHBI — B BHICOKOYACTOTHOM JMarna-
30He. BrI3BaHHBIE MOTEHIIMABI 1AIOT BO3MOXKHOCTh UCCIEIOBATh JOCTATOYHO
TOYHO BPEMEHHYIO ITOCJIEIOBATEIBHOCT 00pabOTKKM MH(MOPMALIMKU 1 TTPUOIH-
3UTEJIbHYIO MMPOCTPAHCTBEHHYIO JIOKAJTM3AIUIO TTPOIIECCOB 00pabOTKMU 1O J10-
M Mo3ra. Ocoboe 3HaUeHWe B 3TMX MCCIIEIOBAHUSIX UMEET MOI00p CTUMY-
JIOB, UX CUHTE3 WU TpeaBapuTesibHas IudpoBas o6paboTKa M ONMUCaHUeE.
IMEeHHO 3TOT MyTh SIBJSIETCS OCHOBHBIM B HAIIIMX MCCIEIOBAHUSX BOOOIIIE,
U BBI3BAHHBIX MOTEHIIMAIOB B YAaCTHOCTU. B McCIeMOBaHUAX MO M3YYECHUIO
JIOKQJILHOTO U TJ100aJIbHOI0 MEXaHU3MOB 00pa0OTKM Ha KOPTUKAJIBHOM YPOB-
He ObUIM TonydeHbl 3HaunMble (p < 0,05) oTivuus MexXay ABYMSI pa3HbIMU
KaTeropussiMM OTBETOB (B OCHOBHOM B 3aTbUIOYHOM oOjacTu). PazauyHble
OLIEHOYHBbIE NEWCTBUSI OMHOTO M TOTO X€ CTUMYJa MOTYT MO-pa3HOMY aKTH-
BMPOBATh 3aTBIIOUYHYIO KOpY. McXo/st M3 TTolydeHHBIX HAMM TaHHBIX, MOXKHO
TakXke IMPEeAroJOXUTh, YTO CHavaja MPOMCXOIUT aHAIU3 M300paXkeHU 1o
MMPOCTPAHCTBEHHO-YACTOTHBIM MPW3HAKaM, 3aTeM KaTeropusaius 1 IpUHsI-
THe pellieHus. PaHee py MCclieNOBAaHUU BIUSHUSI MHCTPYKIIMM HA KaTeropu-
3aIMI0 JIWII JTIO/IeH O BRIPAXKEHHOCTH JIMIIEBOI 3KCITPECCHU OBLIO TTOKa3aHo,
YTO 3pUTEIbHAsE 00pabOTKa YYBCTBUTEIbHA K B3AUMOACHCTBUIO MHCTPYKIIUH,
MOJTy4eHHOI HabTIomaTeieM, U1 MH(GOPMALIMKU O CTUMYJIE BO BpeMEHHOM UHTEP-
Bajie 1o 200 mc [Joyce et al., 2006].

Ha ocHoBaHWM MOJTyYeHHBIX JAHHBIX MOXKHO YTBEPXKAATh, UYTO B 000MX DKC-
MepUMEeHTax MPOUCXOIUT MapajesibHas, Kak MpaBuio, HE0OCO3HaBaeMasi oopa-
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00TKa M300pakeHit TI0 TeM MPU3HAKaM, KOTOPbIE OCTAIOTCS BHE 00J1aCTU BHU-
MaHus1. Hanpumep, B 3aaauax Kateropusaluny M300pakeHU 110 UX (PU3NIECKUM
CBOICTBAM CeMaHTMYECKasl COCTaBJISIIONIAs OCTAeTCs 3a MpeaesaMyd BHUMaHUS
WCIIBITYEMBIX — UM BaxkHee ObUTO OMPEeIUTh, PAa3MbITOE WJIM HET N300paKeHue,
a YTO UMEHHO B HEM COAEPKaJIOCh MOPOI UCIBITYeMbIe HE MOTJIM BCIIOMHMUTbD.
TeM He MeHee, B BbI3BAHHBIX MTOTEHIMAIaX Mbl HA0II0JaJIM 3aBUCUMOCTb aMIUIU-
TYIbI, B TOM YHCJIE ¥ OT CEeMaHTUUYECKOI COCTaBIsIIoNIEel n300paxKkeH s, Takoi xke
3 heKT Mbl HAOIIOAAIM B OKCIIEPUMEHTE C IIPUBJICUEHUEM BHUMAHMS K CEMaH-
TUKE CTUMYJIa — aMIUIMTYJA BbI3BAHHbBIX MTOTEHI[MAJIOB 3aBUCEa HE TOJbKO OT
CEMaHTUKU, HO U OT MPOCTPAHCTBEHHOI YaCTOThI CTUMYJIA.

B uccrnenoBanmsax BEI3BAaHHBIX MOTeHIIMAI0B A. M. MBaHniikoro 0blia BbI-
cKaszaHa ujest 0 TOM, YTO CyObeKTUBHbBIC (DEHOMEHbBI BOCIIPUSITHSI BOSHUKAIOT
B pe3yJibTaTe MOBTOPHOTO BXOJA BO30YXIEHHUS B MECTa IEPBUUHBIX MPOESKIIUHI
M COTIOCTaBJIEHUST HAa 3TON OCHOBE HOBOM MH(MOPMALIMU C MPOLLILIM OIBITOM
[MBanunkuit, 1976]. CpaBHUBast B OTHOM 1 TOM K€ MCCJIEIOBAHUM aMILTATYILY
BOJIH BBI3BaHHBIX MOTEHIIMAJIIOB C MHTEHCUBHOCTBIO M BpEMEHEM OIIYIICHUIA,
OH TIPEANOJIOXKWI, YTO OILYIIEHNE BOZHUKAET B Pe3yJbTaTe BO3BpaTa BO30YX-
JIEHUSI B MPOEKLIMOHHYIO KOpY MOCJe MPOXOXKAEHUS Yepe3 «aCCOLMaTUBHYIO»
KODpY, TUTIIIOKaMIT 1 MOTUBALIMOHHbIE MTOJKOPKOBbIE LIEHTPHI. biiaronaps atomy
Ha HeMpoHaXx MPOEKIIMOHHOM KOPHI MPOUCXOAUT CUHTE3 CEHCOPHOI MH(pOopMa-
LIMY ¥ CBECHUM, U3BJIEKAEMbIX U3 MaAMSTHU.

B 3amaue kateropusaiuu oObeKTOB BHE 3aBUCUMOCTU OT MHCTPYKIIMU: TPU
JMAHHBIX METOIaX 00pPabOTKMU, YYBCTBUTEIBHOCTU M OTHOLIEHUN CUTHAJ / TITyM
aHLedanorpadoB Mbl HE TIOUTU HE BUAUM OUYE€Hb paHHME MOTEHIMAJbI KOPbI.
Ecnu cynuTh 1o KOMIoHeHTaM ¢ JlaTeHTHOCThIo 100 Mc KaxeTcsi, 4YTO MOYTH
OJTHOBPEMEHHO aKTUBUPYIOTCS 3aThUIOYHBIE W JIOOHBIE 00JIaCTH, BUCOYHbBIE U
TeMeHHbIe obsacTu. [1031HsIsT BoJiHA B JIOOHBIX U B LIEHTPAIbHBIX 00J1aCTIX OT-
paxaeT paboTy «KoMMapaTopa» BXOJHOTO CUTHajJa U padOThl HEMPOHHBIX Ce-
Teil, OCYLIECTBISIONIMX MPUHATUE PEIIeHUs, Mepe 3ayCKOM JIBUTATEIbHbIX
nporpamm oteera oneparopa. Kiaccudukanusi TeCTOBbIX CUTHAJIOB B HEUPOH-
HBIX CETSIX COTJIacOBaHa ¢ BIOOPOM U MOCIEAYIOLINM HaXaTUeM KHOMKU MyJib-
Ta B COOTBETCTBUMU C ITOJIy4a€MOI ONIEPATOPOM MHCTPYKIIMEHA.

B pesynbrate npoBeAeHHbBIX UCCIEIOBaHUI pabOThl OMEPaTOPOB MPU pas-
JIMYHBIX MHCTPYKIUSX (pa3inyath OOBEKThl MO MX CEMAaHTUYECKHMM Xapak-
TepUCTUKAM U pa3inyarh OOBEKTHI MO MX (PU3MUECKUM MpU3HAKaM), ObLIO
YCTAHOBJICHO Pa3HOE COOTHOINICHWE aMIUIUTYAbl U (ha3bl OCHOBHBIX KOMIIO-
HEHTOB KOTHUTHMBHBIX BbI3BAHHBIX MOTEHIIMAJIOB B OTIEIbHbBIX OTBEACHUSIX Ha
CTUMYJIbI, UMEIOIIIME PAa3HOE CEMAHTUYECKOE 3HAYEHUE 1 Pa3HbIE ONTUYECKIE
XapaKTEePUCTUKU (TTPOCTPAHCTBEHHO-YACTOTHBIN CIEKTp). DIIeKTpohU3U0I0-
TMYECKUE METOJbI SABISIOTCS 3((HEKTUBHBIM METOJIOM OLIEHKHU OTEPaTOpPCKOit
NeSTeIbBHOCTU, TTO3BOJISISI KOCBEHHO YCTAHOBUTH IMOCJIEN0BATENbHOCTD U OCO-
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3HAaHHOCTb 00Pa0OTKU MHMOPMAIIMK ONTUYECKUX XapaKTePUCTUK U CEMaHTH-
YECKOTo 3HaUEHMsI HaOJII01aeMoro n3o0paxkeHusi. Pasnuuue Mexmy 1ByMst Uc-
CJIeIOBaHUSIMU COCTOUT B TOM, YTO BO BTOPOM 3KCIIEPUMEHTE, 110 CPAaBHEHUIO
C TIePBbIM, JIATEHTHbIN Mepuoj BoJaHbl P500 ymeHblaetcss Ha 91 Mc u BpeMst
peakIy UCIIBITYeMBIX cokpamaercst 1o 160 mc. P500 — exmHCTBEeHHasT BOJI-
Ha, JJAaTEHTHbI Mepuo] KOTOPOi 3aBUCE] OT UHCTPYKIIMU U KOTOpasi CBI3aHa
C rpolueccaMmu NMpUHSTUS pellieHus . [Toka3aTeJIbHbIM TakKe SIBJISIeTCSl aKTUBa-
LIMsI HYDKHEeBHMCOYHBIX 1 JJOOHBIX 00acTeil B mHTepBaie 170 MC Ha ceMaHTUYe-
CKHE€ XapaKTepUCTUKU M300pakeHUil B 000MX 9KCTIEPUMEHTaX BHE 3aBUCUMO-
CTU OT MHCTPYKIIMU. TakKe ObLJIO YCTAHOBJEHO, YTO TIPOIIECC KaTeropu3alnu
n300pakeHnit o (GU3NIECKUM CBOMCTBAM M300paXkeHWiT MeHee TMOJBEpXKeH
BJIMSTHUIO MHCTPYKIIMU, UeM KaTeropu3aius n300pakeHUH Mo ceMaHTUIeCKUM
MpU3HaKaM U300paKeHUN.

Takum 06pa3oM, B pe3yJibTaTe MPOBEJEHHOTO NCCAEI0BAHUS YCTAHOBIIEHO,
YTO OT Hayaja Mojgayu CTUMYJISILIUK 10 OpraHU3allii MOTOPHOTO OTBETA PO~
HUCXOJUT MapajiesbHasi o0padoTKa HabI01aeMOro CUrHaIa 1Mo pa3HbIM Mpo-
CTPAHCTBEHHO-YaCTOTHBIM XapaKTePUCTUKAM M MO Pa3HBIM CEMAaHTUYECKUM
npuszHakaMm. [loutn onrHaKkoBoe BpeMs MPOSBIEHUS OTKJIMKAa B OYEHb yla-
JIEHHBIX OTBEIEHUSX IMO3BOJISIET MPEANOJOXUTh YIUBUTEIbHYIO CUHXPOHU-
3alMI0 HEMPOHHBIX ceTeil B pa3HbIX J0JsX Mo3ra. OpHako oOpaTHas Mojsip-
HOCTb 3TOTO OTKJIMKA YKa3bIBA€T HA TO, YTO, BEPOSITHO, Mbl UMEEM [IEJIO C pe-
TUCTpalKeil OTBETOB OMHOM HEMPOHHOM ceTu, oopa3youieii aumojb. MMeHHO
C 3TOM CEeThI0 MOTYT ObIThb CUHXPOHU3UPOBaHbI pa3Hbie objactu. [TogodoHoe
pacripejiesieHe OYeHb BBITOJTHO, TaK KaK eIMHasi aKTUBUPYIOIAsl CETh TTO3BO-
JISIeT nepepacnpenessitb pecypcebl. Ciie1oBaTebHO, 110 XapaKTepUCTUKAM Bbl-
3BaHHBIX MOTEHIIMAJIOB MOXHO KOCBEHHO CYJIUTh O COCTOSIHUM HEMPOHHBIX
ceTeil, yrpanJisisi XapaKTepUCTUKaMU U300paKeHUit, U TiepepacnpenessiTh ak-
TUBALIMIO 3TUX CETEH.

Tak, c moOMOLIbIO UBMEHEHUS 3371a41, [TOCTABJIEHHON Mepes HabtoaareaemM
(MHCTPYKIIMM), YAATOCh UACHTUMUIIMPOBATh NapaMeTpbl KOMIIOHEHTOB KOI-
HUTUBHBIX BbI3BAHHBIX MMOTEHIMAJIOB, OTPaxalolliie ONTUYeCKre U CeMaHTU-
yecKue CBOMCTBa n300paxeHuii. [loayyaemast HabmomaTeIeM MHCTPYKLIMS 10~
CTOBEPHO U3MEHSET aKTUBHOCTh HEMPOHHOU CETH, UTO Mbl U BUIIUM IO pa3iu-
YUSIM aMIUTATY], OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX MOTEHIIMAIOB. BbIOpaH-
Hasl HAMM METO/IMKA MPOCTPAaHCTBEHHOW (DUIbTpalluu 300pakeHu i O3B0~
Jla TIepBOHAYAJIbHO Pa3/ie/IUTh U300pakeHUsI Ha BHICOKO- M HU3KOYaCTOTHbBIC
COCTaBJISIIOIIME, TIOJIYYUTh TAKOM K€ pa3[aeIeHHbI OTBET B MO3TE 1 BBIIEIUTH
B BUCOYHBIX U JIOOHBIX 00JIACTSIX OTKJIMK HAa CEMAaHTUYECKOE 3HAUeHNEe CTUMYJIa
MPU UHCTPYKIIMU KJIaCcCU(DUIIMPOBATh OOBEKTHI 1O UX (DM3NMUECKUM CBOKMCTBAM.
CrienoBaTesibHO, HEOCO3HABaeMasl Kiaccudukalus «KuBoil — HEXUBO» MTpo-
UCXOAUT MOMHUMO 33J1a4U, KOTOPYKO OCO3HAHHO BBITIOJIHSIET OMEepaTop.
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13.3. CEPAEYHBIM PUTM
KAK MHAMKATOP PEAKLIMIM YEAOBEKA
HA HEOCO3HAHHBIE 1 OCO3HAHHBIE
CUTHAABI

BazucHbIM METOAOM OIIEHKU BJIMSIHUS KAK OCO3HAHHOTO, TaK Y HEOCO3HAH-
HOTO BO3/ICMCTBUS C He3aNaMsITHBIX BPEMEH SIBJISIETCS CEpeUYHbI pUTM. B Ku-
TalicKoil 1 TUOETCKOM MeIUIIMHE IyJIbC, KaK U B EBpome, u3mMepsuin BpyyHYyIo,
HO YMeJIM Pa3IinyaTh 0 THICSYM PA3HOBUIHOCTEH peaKIlvi.

CoBpeMeHHbIe HMCCIeIOoBaHUS MEXaHU3MOB CepAllcOMeHnil HauMHAIOTCS
¢ pabotel Kitona bepHapa, BBISIBUBIIIETO JBa OMITOHEHTHBIX YITPABJISIONINX HE-
pBa, YCKOPSIOIINX U 3aMEUISIONINX cepaedHbIii put™M. Ocoboe BHUMaHUE ye-
JisieTcsl KoJieGaHUsIM IyJibca, oKa3aHa B3auMOCBSI3b KOJieOaHU I MyJibca U Jibl-
XaHUsI, pacCMaTPUBAIOTCS BpeMEHHOE 1 YaCTOTHOE MpeCTaBlIeHEe KoJieOaHWi
YaCTOThI CEpACUYHBIX COKpAllleHU, husznueckrue u GU3NOJ0TUIeCKIe OCHOBBI
CMEKTPaIbHOIO aHajM3a CepACUYHOro pUTMa, BIMSIHUE HEKOTOPBIX pedIeKCOB
U JIEKapCTBEHHBIX MperapaToB Ha ToKaszaTelu BapuabeJlbHOCTU CepAeYyHOro
putMa. CepaeuHblii pUTM 310POBOTO YesloBeKa HectabuiieH. BapruabeabHOCTh
CeplIeyHOro pyMTMa BHUIHA TPHU CIEKTPaJbHOM aHaIu3e KapaAMOWHTEPBAJIOB,
TPY KOTOPOM BBISIBJISIETCS] ¥ KOJTMYECTBEHHO OIIEHMBAETCST CKPBITHASI TUHAMM-
Ka u3MeHeHui putMa. CrieKTpaJbHbINM aHAJIU3 TIO3BOJISIET BBIICJIUTh OCHOBHbBIE
JacTOTBI, AMHAMUKY UX M3MEHEHU I, OTPaKaloIINX CTPECCOPHYIO PEaKIINIO MC-
MBITYEMOTO Ha 3TO Bo3eiicTBre. OTHOCUTETHLHO BEICOKOYACTOTHBIE KOJIeOaHMS
cepaeunoro putMma (HF) B inanazone ot 0,4 no 0,15 [i1, 00yciioBIeHbI IbIXaHU-
eM. bosee HM3KOUACTOTHBIE KOJIeOaHMsI OTpaXkaroT aKTUBHOCTb MOAKOPKOBO-
rO COCYIUCTOTO 1IeHTpa. B pesysibraTe ciekTpajJbHOIo aHaIN3a AMHAMUYECKOTO
psilla KapAMOMHTEPBAJIOB MOJIyYaloT psili TToKa3aTeseil, o KOTOPhIM OlIeHMBa-
IOT BereTaTUBHBIN OalaHC, COCTOSIHUE CUCTEM YITpaBJIEHUS CEPACUHBIM PUTMOM
1 HyHKIIMOHATIbHOE COCTOsIHUE Bcero opraHusma [baesckuii, 2002; Heart Rate
Variability,1986]. [y pacyeTa MHIEKCa CTpecca U3MEPSIIOT MOIIHOCTh CIICK-
Tpa Hu3kovactoTHoU (LF) u BeicokouyacTtoTHoil (HF) cocraBisionux kapau-
OMHTEPBAJIOB. 3aTeM BBIYMCIISIOT OTHOILIEHWE MOIITHOCTE HU3KOYaCTOTHOM U
BbIcOKOYacToTHOM coctapisiomux LF / HE, mo koropomy cyasiT o cOCTOSIHUN
oneparopoB [baesckuii, 2002; Heart Rate Variability, 1986].

MBI COTTOCTaBWIIM PE3YIIBTAThI MCCIIEIOBAHMS OLIEHKHM SMOIIMOHATBLHOTO CO-
CTOSTHMSI MCITBITYEMOTO MPU CBOOOTHOM paccMaTpUBAHUU CJIOXHBIX M300pa-
JKeHUI (cozepKalirux Kak MOJIOXKUTENIbHbIC, TaK M OTpUIIaTeJIbHbIE (hparMeH-
ThI) TIO pa3pabOTaHHOMY HAaMU METOMY U TT0 TPaAUIIMOHHBIM METOaM OLIEHKH
MCUX0(PU3NOJIOrMIeCKOro COCTOSTHUSI, TAKUM KaK 3JIeKTpoKapauorpamma. Pe-
TUCTpalMsl 3JIEKTPOKAPAMOTrpaMMBbl ObLIa TTPOBEIeHA C MOMOIIIbIO KapaAromepe-
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naryuka ¢puHckoi ¢Gupmbl Polar B Buje mosica, KOTOpbIi KPeMUTCS Ha TPYib
ucnbiTyeMblX. CUTHaN OT KapauornepeaaTynka Mbl YIaBiuBaiu cCrielUaibHOMI
AHTEHHOM, 3aKPEeTICHHOM 3a CITMHOM NCIBITYeMbIX. AHTEHHA ObLi1a MOIKITIOYE-
Ha K MUKPO(MOHHOMY BXOJly pErMCTPUPYIOLIETO KOMIThIOTEPA, Ha KOTOPOM TTPO-
BOAMJIMCH 3alUCh U aHAJIU3 BapUaOebHOCTU CEPAeYHOTO pUTMA.

B kayecTBe cTUMYJI0OB ObLT MCHOJb30BaH HAOOp LBETHHIX (oTorpaduii
OITHOTO WJIM HECKOJIbKHX YeJIOBEK, BHIPAKAIOIINX PA3JIMYHbIE YMOILIMU, KOTO-
pbie YCIIOBHO MOKHO pa3ie/uTh Ha JIBe TPYIIIbI — Becesble U IPYCTHBIE.

B mpenBapuTeIbHOM MCCIIEIOBAHUM TIPUHSUIM YJacTHe BCEro JBa YeoBe-
Ka; OHU IOJIKHBI ObLTA TPU MUHYTBI CMOTPETh Ha (poTorpacdvu OIHOTO THIA
(TIpenbsIBIsieMble B peXXMMeE CIANI-1I0y), 3aTeM, T0ce KOPOTKOTO OTIbIXa,
elle TP MUHYTBI CMOTPeTh Ha (potorpacduu Broporo tuma. MHmekc crpecca,
paccyMTaHHbI Ha OCHOBE KapAMOWHTEPBAJIOB Y OJIHOTO UCIIBITYEMOTO, Mpe/-
craBjieH Ha puc. 13.7: 3To JaHHBIE TPETheil MUHYTHI TIPOCMOTPA, TaK Kak JBE
MMHYTHI OBLTU HEOOXOIMMBI IPOrpaMMe 00pabOTKH /IS HAKOTUICHUS TaHHBIX.
Kak BUAHO M3 pUCYHKa, MHIEKC CTpecca HEe3HAYUTEIbHO BapbUpYET OT JUIH-
TEJTBHOCTH MPOCMOTPA, HAa HETO HEe OKAa3bIBAeT BJAUSHUE IMOIMOHAIBHOE CO-
nepxxaHue ¢gpororpaduii.
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Puc. 13.7. iHgekc cTpecca, paccymMTaHHbIN HA OCHOBE aHanuaa
BapnabenbHOCTM CepaevHOro pUTMa y OAHOMO UCMBITYEMOro BO BPEMS
npocmoTtpa doTorpacduii pasnMyHoOn 3MOLMOHaNbHON OKpacKn

OTMeTHUM, 4TO MBI (PMKCUPOBAIN SMOIIMOHAJIBHBIC peaKlIMU Ha 3TH Xe do-
torpadpun Ha DMI. CpaBHUTENIBHBIN aHAIU3 TTOKa3aJl, YTO METO/ Bapruadesb-
HOCTH CEpJEYHOI0 PUTMa OKa3aJICsl MeHEe YyBCTBUTEIbHBIM K CIBUTY 9MOIIM-
OHAJIBLHOTO COCTOSIHUSI MPU MPOCMOTPE U300pakKeHU A, IJIs HEr0 HEOOXOTUMBbI
0oJiee CUTbHbBIE SMOLIMOHATbHBIE PA3IPAKUTENH.
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13.4. HEITPOM3BOABHbIE M3MEHEHM I
ANAMETPA 3PAYKA

CylecTByeT TpaduuecKuii METON AMHAMWYECKOW PErMCTpaldyd U 3aruich
3pauKOBbIX PEAKIMil Ha CBET — MyNnuuIorpadusi, KOTOPbIii MO3BOJISIET TAKKE U3-
MEpSITh UBMEHEHUS Ha MePeMEHbI Mafaloliero Ha 3payokK cBeTa Bo BpeMeHu. M3-
BECTHO, YTO M3 CETYATKH ITyTH, PETYIMUPYIOIIME TUaMeTp 3pauka, CIenyIoT Yyepe3
3pUTEIbHBIN HEPB Uepes3 Xua3My. 3pauoK — BaskHasi OKYJIOMOTOpHasI CUCTeMa, Ha
KOTOPYIO BO3NIEMCTBYET pa3HOOOpa3HbIii HA0Op CTUMYJIOB, BKITIOUAsl M3MEHEHUST
SIPKOCTH CeTYaTKH, BHE3aITHbIe U3MEHEHMsI IBMXKEHUSI CTUMYJIa, SMOLIMOHAIbHBIE
¥ KOTHUTUBHBIE (PaKTOPHI, THTOKCUKAIIMN, B TOM 4rciie HapkoTrnaeckue [ Ghodse
et all, 1995], u psin 3a601eBaHUIT — OT TICUXUYECKUX JIO TACTPOIHTEPOJIOTUUECKIX
(HampuMep, aCHMMETPUST 3paYKOB ObIBAET TTOCTIE XONEIUCTIKTOMUN ).

B nocnenHue roanl 6osibllioe BHUMaHUE yAEJICHO M3MEHEHUIO 3padka Mpu
aytu3me [Krach et all, 2015; Nuske et al., 2014; Blaser et al., 2014]. I1pu ay-
THU3MeE TTOSIBIISTIOTCS] HEHOPMaJTbHbIE COLIMATbHBIE OLIEHKU TTPU BOCIIPUSITUM pa-
IOCTHBIX JuIl [Sepeta et al., 2012]

AHaIM3 U3MEHEHUIT pa3Mepa 3pauka B MPOBEICHHBIX B Halllell JabopaTopun
MCCIeA0BAHUSIX HE BBISIBUI PA3IMUMil MEXITy MpeIbsBICHUEM T0CIe0BaTeb-
HOCTeI, ColepKaIInX pa3Hble SMOIIMOHAIbHBIE CTUMYJIBI. Pa3Mep 3pauka otciie-
JKVBAeT JIMIITb U3MEHEHMSI IPKOCTH MOHUTOpA. BHavase 3pauok pe3ko cyxkaercs,
TaK KakK Ha YepHOM (hOHEe HAYMHAIOT MeJIbKAaTh M300paXkeHU s, 3aTeM cJlerka pac-
LIUPSIETCS, KOT/IA OTISITh Ha 9KpaHe TMOSIBIIsieTCs] YepHbIi (oH. OmHAaKO KPUBbIE,
COOTBETCTBYIOIIIME OTBETAM Ha pa3Hble AMOLIMHU, TTPAKTUYECKH COBMAIAIOT KaK B
cJlydae HEOCO3HAHHOTO, TaK U B CJlydae OCO3HAHHOTO MpeabsiieHus (puc. 13.8).

HeoCOo3HaHHOe MPeabABNEHNE CTUMYNIOB  OCO3HAHHOE NpeabsBIieHNe CTUMYIIOB
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Puc. 13.8. MilameHeHne pa3mepa 3payka B OTBET Ha NpeabsaBreHne
nocrefoBaTenbHOCTEN N3006paXKeHNin, cogepxXallmx Becesble, rpyCTHbIE
1 HelTpanbHble hoTorpadumu. YcpegHeHue no ABeHaaLaT UCMbITyeMbIM
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[1pu pemeHny ke MHOTUX IPAKTUYECKMX 3a1a9 HEOOX0aMMa BO3MOXKHOCTD
HEeMEeIJICHHOM OIIeHK! KauyecTBa BOCIIPUATHS MOJIy4eHHON MH(GOpMaILMU BO-
IUTEJIEM, ITMJI0TOM, BOGHHOCIYKalIuM, ortiepatopoM ADC 1 T. 1. MOHUTOPUHT
TpeOyeTcst MTHOBEHHBII 1 MOCTOsSIHHBIN. Kak ero co3naars? 11 peliieHus CToJib
HETPUBUAJIBHOM 3a1a4l MHOTME aBTOPbI HAACIOTCI HA METOJ U3MEPEHUS TUa-
MeTpa 3pauka. Meron nHorna cpabarbiBaet, mHoraa HeT. OTCyTCTBUE pa3IMuuii
B HallleM ciydyae OObSICHSIETCS ¢/1ab0li BBIPAXKEHHOCTHIO 3MOLIMOHAIBLHOMN pe-
aKIIMM Ha KapTUHKU. Beab XopoIio u3BeCTHO, YTO 3pavyoK paclIMpsIeTcs Toraa,
KOrJa JeyoBeK HammyraH. Ho 11t aHammn3a cocTosTHMS YesIoBeKa IIpY IIPOCMOTPe
n300paxkeHU U TEKCTOB, KaK KOHTPOJIb €T0 peaKIIUM, 3TO JIUIIIb JOTIOJTHUTEIb-
HBIA METO/I.

13.5. ABUDKEHUS T'AA3 KAK MAPKEP
HEOCO3HABAEMbIX PEAKLIMM

[lInpokyto u3BecTHOCTH MoTyudriv padboTsl B. A. bapabaniukosa, JI. H. Tac-
coBckoro, B. A. ®ununa, A. JI. SpOyca u Ipyrux no u3y4eHu1o IBUKeHUSI T1a3.
Oco0blIil UHTEPEC TPENCTaBISIOT PAOOTHI 110 UCCICI0BAHUI0 MUKPOIBUXECHUI
rna3 [TaccoBckuii, Hukonbcekasi, 1941; Privitera et al., 2014].

st onpenenieHus HEOCO3HAHHBIX Peakluii yI00HO MPOBOIUTH UCCIeA0BAaHUE
HEIPOW3BOJIbHBIX ABMXKEeHUH I1a3. COIrMIacHO HAIIMM 9KCIIepUMEHTATbHBIM JaH-
HbBIM, MOXHO JIOCTAaTOUYHO HA/IEXKHO C MOMOIIBIO 3JeKTPO(PUZNOIOTUUECKUX U3~
MEpPEeHUI aKTUBAIIMU MUMUUECKUX MBIIII y3HATh CKPBIThIE 9MOIIMOHATbHbBIE Pe-
AKITMK UCTTBITYEMOTO TP BOCTIPUSITUM JIIOOBIX M300paXkeHMIA CLIeH, JIUIL U TEKCTA.

IMoaromy HauHeM aHaIM3 HanboJiee MHTEPECHOTO METO/Ia KOHTPOJISI MUKPO-
NBIDKEHUM T1a3. M3BecTHO, 4TO TP (hMKCcaIlMK B30opa pe3KO YMEHbBIIAETCS KO-
JIMYECTBO cakKai. OCTaloTCs TOJIBKO MUKPOCAKKAJIbI, N3yUYeHHbBIE €1l B KOHIIE
1930-x rogos B [ocynapctBeHHOM ontryeckoMm uHcTutyTe JI. H. [accoBckum n
H. A. Hukonbckoit. OHU yCTaHOBWJIM, YTO KoyieOaHUsI B3opa Mpu UKcaluu
COCTaBJISIIOT B CpeIHEM JIMOO * 12 yri1. MUH., & 5 yIJI. MUH. DTO JIBe 30HbI HE-
YYBCTBUTEJIbHOCTHU, OOYCIOBJIEHHbBIE Pa3MepaMu PEeLIENITUBHBIX MOJIE U pa3me-
poM ¢oBeonbl: £ 12 yril. MUH. — 3TO B AMaMeTpe 24 yrii. MUH. — pa3mep (ose-
ounbl [TaccoBekuii, Hukonbckast, 1941].

Ecnu nmpoaHanu3upoBaTh CKOPOCTh MUKPOCAKKAIbI B TOCIEIOBATEILHOCTH
TTOBTOPHBIX (hUKcalMii B30pa, CAETaHHBIX B XOI€ BU3YaJIbHOTO TIOKMCKA, MOXXHO
OOHAPYXUTh JIBa BaKHBIX KOMITOHEHTa. OWH CBsI3aH C BU3YaTbHBIM KOHTEHTOM
obmactn ¢pukcanmuu. Tak Kak (pUKcaLMU II0 LEISIM BBI3BIBAIOT OOJIbIIE MUKPO-
caKKaJl, OHM CO3IArOTCs TS TeX 1IeJIeid, B KOTOPBIX TPyIAHEe TIPEOI0JIeTh HEOTHO-
3HAYHOCTD. JIpyroit KOMIIOHEHT CBSI3aH He CO 3pUTEbHBIM ITPOLIECCOM, a C TIPO-
1IECCOM TIPUHSATUS peIlleHUT — (DUHAJIOM 3pUTEIBHOTO BoCTIpusiThst. DuKcamm
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B30pa, COMPOBOXKIAIOIINECS HaXKaTUeM KHOTTKHU, TeHEPUPOBAJIN 0OJIbIIIE MUKPO-
cakkaj, yeM pukcaumu Ha TOi Xe 11e1, HO 63 HEOOXOAMMOCTY HAXATHsT KHOTI-
ku. Pacuimpenue 3pauka npu Tex xe MOBTOPHBIX (UKcAIUSIX B30pa MOKa3bIBa-
€T MoJ00HYI0 e Monysiuio. [TosyyeHHble TaHHbIE CBUAETEILCTBYIOT O TOM,
YTO OOLIME MEXaHU3Mbl AKTUBALIUU SIBJISIIOTCS] YaCThIO MPOLIECCOB BOCIIPUSITUS,
onpeaenstommx GUKCauuoOHHbIE NBUXKEHMS T1a3. TakuM o0pa3oM, CyILEeCTBYET
BBIPaKEHHOE BIUSIHUE ONTUYECKMX CBOMCTB TEKCTA HAa PabOTY OCO3HAHHBIX U He-
OCO3HAHHBIX KaHAJIOB 3pUTEIbHOI CUCTEMbI YEJIOBEKA.

MOXHO OIpeneanTh KOTHUTUBHYIO M 9MOIIMOHAIBHYIO 3HAUMMOCTh KaX-
JIOTO CJTOBA B TEKCTE TTO0 M3MEPEHUIO XapaKTePUCTUK MUKPOIBDKEHUH T1a3 Ha
3HAYMMbIe TeKCThl. HaMm Gbl1a pazpaboTaHa MeTOIMKA PETUCTPALIMM OOHAPY-
JKEHMSI OITMOOK B TEKCTE WJIM 3HAYMMBIX JIJIST UCTIBITYEMOTO CJIOB B TEKCTe Ha
OCHOBE U3MepeHUsI MUKPOIBIKeHU. Mi3MepeHns MUKPOJIBUXKEHWI 11a3, MU-
KPOTPEMOP BO3HUKAIOT MPU 04YepeHOi (hrKcalnu r1a3a rnocjie cakkaibl B MO-
MEHT 3axBaTa OyKB B TEKCTe (3TO UMEHHO MUKPOTpeMop, uzydeHHsblit JI. H. Tac-
coBckuM U H. A. HUKOJbCKOI B IPYTHX YCIOBUSIX HAOMIOACHUST; OHU OTKPBLIU
9TO sSIBJIEHME MTPU U3YYeHU U HeTIpepbIBHOM (ukcanmu Touku). Koanyectso 3a-
XBaTbIBa€MbIX OYKB B MOMEHT KaxX10l (prKcallu KoyebJeTcsl OT TPeX 10 AeBsI-
TH; 9TO 3aBUCUT OT TeKCTa, pa3MepoB (POBEOSIPHOM 00JACTU U COCTOSTHUS UC-
neityeMoro [Jlammunmus u ap., 2016]. B HacTosiee BpeMs CO3IaH aJrOPUTM
Ha OCHOBE U3MEPEHMsI XapaKTePUCTUK CaKKal 1 MUKPOCAKKaJl IJ1a3 B IIpoliecce
YTEHUSI, YTO IMO3BOJISIET YCTAHOBUTD 3aBUCUMOCTh OT CTATUCTUIECKUX XapaKTe-
PUCTHUK TEKCTA, OTIPEACTUTD HE TOJBKO 3HAYMMBIC TS YATATENIsT YIaCTKU TeK-
cTa, 3aMeUeHHbIE OITMOKM, HO U BBISIBUTH YPOBEHb TOHUMAHMS YUTATEIEM BCE-
ro TekcTa (6osee moapoOHO cM. L. 11).

raasa 14

TTOPSIIAOK M XAOC

14.1. TIOCTPOEHME OBPA30B
M3 SAEMEHTOB XAOCA

BopoHioBckuit ABopel] B AJTyniKe OKpYKeH MapKoOM, YJ4aCTOK KOTPOTo 3a-
IIOJIHEH HAarpOMOXJIEHUEM KaMHeil nociie opeBHuUX 3eMierpsiceHuil. [1o xena-
HUIO BJIaJIEIbLIEB, 3ayMaBIINX BEJMKOJIETHbI/ MApK, 3TOT y4aCTOK ObLT OCTaB-
JIEH HEeTPOHYTHIM M Ha3BaH «Xaoc». DTa NMPUXOTh MOHSTHA, TaK KaK Claydai-
HbI€ CTPYKTYPbl CTUMYJIUPYIOT Hallly TaMsITh U U3BJIEKAIOT U3 HEE caMble pa3-
Hble o0pa3bl. MHorma ciaydaliHble CKOILJIEHUSI 00pa3yloT YyCTOMYMBBIE (DOPMBI,
HaAMOMUHAIOIIIME YEJIOBEKY O TOM WJIM MHOM 3HAaKoMOM eMy obpase. B Kprimy
110 mopore K AnyiiTe ecth ckaja «[Ipodwis Bemukoit Ekatepunbl», B KokTebe-
e — «Meutatomuii [Tymkuna». CiaydaitHble cTaTUUHBbIE KAMEHHBIE TTOPOXKIE-
HUS Yallle BCero OTOXAECTBIsSIOTCs ¢ niaMu. Ha ceBepe octpoBa CapauHust
BozJjie ceneHust Kactenbcapao ectb TpoOHHUIIA U3 HECKOJbKUX KaMep, BbIPY-
OJiIeHHBIX B ckalie, natupyeMas 111 TeicsiueneTreM 1o Haiei 3pbl. Takoro Tuna
rpoOHUIIBI pacnipocTpaHeHbl Ha CaparHuU, ux HasbiBaloT Domus de Janas, uto
MO-PYCCKM O3HAYaeT «IoM BeAbM». Ho 3Ta ckana mosjyyunia eme M coOCTBEH-
HO€ Ha3BaHUE; MOCKOJIbKY U31aJIM OHA HATIOMUHAET CJIOHA, €€ TaK U Ha3bIBAIOT
BO Bcex nyreBoauTelisix — «CnoH-ckanar. [Ipu apyrom pakypce v npu ornpeje-
JIEHHOM OCBEIIIEHMH B 3TOM CKaJie aBTOp YBUAEJ JUII0 yeaoBeka (puc. 14.1).

He T0o1bKO CTAaTUUHBII «Xa0C» 32 CYET CIYYaiiHOTO CKOIIJIEHHUSI 3JIEMEHTOB MO-
JKeT 00pa30BbIBATb CTPYKTYPhI, HATIOMUHAIOIINE 3HAKOMbIE (DOPMbI, HO U IMHA-
MMYECKUE CITydaliHble CTPYKTYPbI; HalpuMep, 00Jlaka CO3aloT He MEHee SIpKue
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Puc. 14.1. «CnoH-ckana», Bbl3blBatoLLas
npu U3mMeHeHnn pakypca obpas nubo nuua, nMéo crnoHa

BrieyamieHus. DMeKT, BbI3bIBAEMbI CITyYaliHBIMUA CTPYKTYPAMU TeX WIM UHBIX
00pa30B, MOPOANI MHOXKECTBO TaK Ha3bIBAEMbIX TTPOEKTUBHBIX TeCTOB. K coxa-
JIEHWIO, TIPUMEHEHHEe KBa3UyMOPSIIOUEeHHBIX 3a CYET CUMMETPUU CTPYKTYp, Ha-
6Op BOIPOCOB, CAYKAIIMX MPAaiMUHIOM U [UISI UCTIBITYEMOTO, U JIJIST 9KCIIEPH-
MEHTATOpa, W MOACKA3KY JIJISI 3aKITIOYCHU I «9KCITepUMEHTaTOpa» (Kak B METOIM -
ke Popimaxa), — Bce 3TO TOPOXKIAET COMHEHUS B Pe3yJIbTaTax UX MPUMCHECHMSI.
CoBpeMeHHBIE BepCUU ITPOCKTUBHBIX TECTOB OCHOBAHBI HA OOBEKTHBHBIX ((pH3u-
OJIOTMYECKMX) METONAX PErUCTPAIMK PeakIliii MO3Tra Ha MOPOXKIECHUE Y UCTTBI-
TYEMBIX BBI3BAHHBIX CITyIallHBIMU CTPYKTYpaMH KOHKPETHBIX 00pa30B.

14.2. TIPUHAITUE PEIHEHUA B YCAOBUAIX
HEOITPEAEAEHHOCTHU

PaccmoTpuM ycioBUs BbI30Ba accollMalnii M300pakeHUsIMU TEKCTYp C 3a-
NaHHBIMM CTaTUCTUYECKUMMU XapakTepucTukamu. MHTepec K yIpaBlIeHUIO Xa-
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pPaKTePUCTUKAMU CTUMYJIUPYIOIINX M300pakeHUI SIBJISIETCST 3aKOHOMEPHBIM;
MMEHHO B 3TOM KpOeTCs yCIeX TaabHeHmmx pabot. CaMble TPUMUTUBHBIE Me-
TOJBI YITPaBJIEHUS MOXHO TTPOBOIMTD C MTOMOIIIBIO MTPaiMUHTA.

Emre ®eprioc Kemmbemn wHTEepecoBaJCsT BO3MOXKXHOCTBIO YBHICTH JIUIIO
B mryme. OKaszajnaoch, 4To B 6esioM 1yme (puc. 14.2, cieBa) UCIIBITYeMbIE MOTYT
yBUIETH JUL0. M300paxkeHHbIN Ha puc. 14.2 cripaBa 0OBaJl Ha TOM e IIIyMOBOM
ToJsie paboTaeT Kak MmpaiiMUHT-moackaska. OH pe3Ko MEeHsIET BOCTIPUSITUE BCETO
n300paxeHust. JIMo CTAHOBUTCS 3aMETHBIM, TJie Obl OBAJI JaXe CIUIIKOM Y-
JIMTHEHHOTO JIM1Ia HU MPUCYTCTBOBaJ. HO Takoii mpueM MoHsITeH, Tak Kak 3a1a-
eTCs TIPOCTO oBaJl iniia. MHTepecHee, YeM OBajl , OKa3bIBaeT BIUSHUE Ha pac-
MMO3HBaHWE M300paKeHUs JIUIA B IIIyMe MTPOCTPAHCTBEHHO-YaCTOTHAST (DUITh-
TpaLusi 3TOTO U300paKEHUSI.

Puc. 14.2. CneBa — kBa3nbenbiii LyM, B KOTOPOM UCMbITYEMOMY MpeAnaraoT yBuaeTb
nuuo. Kaxablii UCbITyeMblii BUAUT NNLIO B CBOEM CKOMMEHUN YePHO-CEePbIX NUKCENE.
CnpaBa — 3Ta Xe peanusauus Lyma, HO C HAHECEHHbLIM Ha Hee OBarioM, CriyXaLlimm
MOACKa3KoN, NpaMuMHIoM. Bce ncnbITyemble MrHOBEHHO BUAST B JAHHOM MeCTe
n3o6paxkeHNs B oBarne NMLO YenoBeka — rnasa, Hoc v ryobl

PaccMoTpuM BiIMsSIHUE TMPOCTPAHCTBEHHBIX YACTOT CTUMYJIOB C BBICOKOM
MEpOii HEOIpeeIEeHHOCTH Ha Mpolecc MPUHATUS pelieHusi. B naHHo# riase
MPEACTaBUM UCCJIEOBAHUE BIMSHUS BBICOKMX U HU3KUX MPOCTPAHCTBEHHBIX
YacToOT LIYMOB Ha MPUHSATUE PEILIEHUs O HAJIUYMU TECTOBOTO oObekTa. B Ka-
YeCcTBE CTUMYJIOB MCIIOIb30BaIn KBa3ubebiii 1myMm. Beioop 1ryma o0yciaoBiaeH
TeM, UYTO JAHHBIA CTUMYJ 00JIaZaeT MaKCUMAaJIbHOM Mepoil HeoIpeaeaeHHO-
ctu (aHTpomnueit). CornacHo Teopuu uHbopmanuuu o K. [llenHoHy, cTpyKTy-
PbI, XapaKTepu3yIolIrecs: BBICOKOH 3HTPOIUel, 001aaloT BbICOKOH MH(pOopMa-
IIMOHHOI eMKOCThi0. COOTBETCTBEHHO, YeM BBIIIIE YPOBEHb HEOTPeIeIeHHO-
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CTH, TeM OoJiblie UHhOPMALIUK COAEPKUTCS B cTumyJie. CiaenoBareiabHo, B Oe-
JIOM IIIyMe TeOPETUYeCKU MOXKXHO YBUIETb UTO YrOAHO. BEeposiTHOCTh BhI3BaH-
HOTro o0pasa 3aBUCUT OT MHOTUX (DAKTOPOB — 3HAYMMOCTH 00pa3za [Jisl UCTIbI-
TyeMOTr0, BCTPEYaeMOCTH 3TUX 00pa30B B ObITY, HA MPOU3BOACTBE, B peKIaMe,
B CpeICTBaX MacCcoBOil MHMOpPMaIUU.

B 1960-¢ rofpl, e Oyay4u CTYIEHTOM, aBTOP «CUHTE3UPOBA» KBa3UCITy-
YaiiHble CTUMYJIBI C IOMOIIBIO JKeCTKOM Kuctu (16—22, meTnHa), Kpacku U
BarMmaHa. CTosl Ha CToJie, yIapoOM KHCTbhIO C KpacKoi ToJIyda TOBOJIbHO He-
II0X0€ paccesiHue KIIsIKC Ha pacctossHuu 2 000 MM Ha aucTte Oymaru pasme-
pom A0 (841 x 1189 mMm), paccteneHHoM Ha nony. M3 nucra AQ Hapesan nu-
cTbl pazmepoM A3 (297 x 420 mm) ¢ kasikcaMu. M300pakeHust KJISIKC Ha JIMCTE
MPeIbsBIISLT UCTIBITYeMbIM. [10 cTaHmapTHOM 11eCTUOA/IBHOM 111KaJle OLIeHU-
BaJl BBIPAXXEHHOCTD BbI3BAHHOTO 3(deKTa: MaATh — OYeHb BBIPAXKEH, BOCTO-
pXeHHasi paboTa ¢ TeCTOM; YEThIpe — XOPOIIO; TPU — BeChbMa yJIOBJIETBOPU-
TeJIbHO; IBa — eCTh 3 EeKT; eAMHUIIA — OUEHb C1a0blit 3(PDeKT; HOIb — HET
addekTa, oTpuLIaTebHOE OTHONLIEHHUE K 00CIeA0BaAHUI0. 3M10POBbIE UCTIBITY-
eMble, a TaKxKe 00JIbHbIE U300 peHNell B yIOBIETBOPUTEILHOM COCTOSIHUU
00BIYHO BUJEIN B PACCESTHHBIX KIISIKCAX «KOCMUYECKHME» CIOXKEThI TTPU CPeji-
HUX 3HAUYEHUSX BhIpakeHHOCTH b deKTa. YXyIIIeHe COCTOSIHUS YesloBeKa
BBI3BIBAJIO OTpHUIlaHWe. OHM OTPUIIAIM JaXKe HaTuyue caMux KisKe. «Kocmu-
YECKHUe» CIOXKEThI OTMEYAIMCh B OTBETaX OOJIBIITMHCTBA UCTILITYEMBIX KaK 310~
POBBIX, TaK W OOJTBHBIX, U, BEPOSITHO, OTpakaIv OOIINIT MHTEpeC K KOCMUYe-
CKOM TeMaTuKe TeX JeT (He MCKIIoYeHa poJib OOJIBIIOT0 BHUMAHUS K Hayd-
HBIM JOCTMXXEHUSIM, YeEMY YAEJISIJIOCh MHOTO BHMUMaHUs B Tipecce). PaccesiH-
HbIe KJISIKChl HAMOMUHAINU U300pakeHUsl 3Be3JHOT0 Heba B KapTUHAX XyIT0X-
HUKOB Tex jieT. PazpabotaHHbiii HaMu B 1960-e TOABI METOI OTIUYANICS OT Te-
cra Popmaxa B mpuHiune. s Popiiiaxa BaxxHa TeMaThKa BbI3BAHHBIX 00pa-
30B, BEPOSITHO, BbIOpAHHBIX clydyaiiHo. B Halleit MeToauke riaBHOe TO, YTO
He TeMaTuKa BbI3BAaHHBIX 00pPa30B Obl1a OCHOBOI TMAarHOCTUKU (Tak Kak Be-
POSITHOCTD TOSIBJIEHUS] «<KOCMUYECKUX» CIOKETOB Ha OTU TECThI ObljIa XapakK-
TepHa U IJIsI 3M0POBBIX, U JJIs1 OOJBbHBIX), a BRIPAaXXEHHOCTb 3(p(eKTa U OTHO-
IIeHUe K TECTUPOBAHUIO.

Braromapss HOBBIM TEXHOJOTHMSIM CUHTE3a M300paXkeHWii, KOJIMYECTBEH-
HOI OlleHKEe caMOTro M300pakeHUs CTaTUCTUIECKMMU M MPOCTPAHCTBEHHO-
YaCTOTHBIMU METOIaMM, OOBbeKTUBHON OIlleHKe BBI3BAHHOTO a3 deKkra y mc-
MBITYEMbIX, Mbl pa3padoTaiu 60Jiee COBPEMEHHYIO BEPCUIO 3TOTO METO/A.

J100poBOJIbLIAM-UCTIBITYEMbIM (IBEHAILATh MYXXUYMH 1 BOCEMb XEHIIWH B BO3-
pacte 18—27 ner) Oblia faHa Caeayolast MHCTPYKIIMS: OTIPEAETUTh, IPUCYTCTBY-
€T JIU TECTOBBII 00BEKT — «INULIO» — B LIIyMe WM OTCYTCTBYeT. BoiOOp 00ycI0B-
JIEH TeM, U4TO, BEPOSITHO, MEXaHU3M paclo3HaBaHUs JULA («IITPUX-KOI») 3a1aH
YaCTUYHO Ha T€HETUYECKOM YpoBHE. BaXkHO MOMIYEpKHYTh, YTO B JCHCTBUTEb-
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HOCTH M300pakeHUsI IITyMOB HE COMEP3KaTi N300PaKEHUS JIUI] — 3TO OBLIH «ITy-
CThIE» C TOYKU 3PEHUS CEMAHTUKK CTUMYJTBI.

Mertonamu 1MdpoBoii 06pabOTKK MpoBeaecHa (GUIBTPALUS U300paKeHUsI
KBa3uOesoro 1yMa B 00JaCTU BBICOKMX U HU3KUX MPOCTPAHCTBEHHBIX YACTOT
¢ momotiibio mporpammbl punbsrpanu DOGE pa3paboranHoit Ha 6aze MHcTH-
tyta pusnonoruu umenu M. I1. Tlasnosa PAH (C. B. IIponunsim). [Mpume-
HEHbI CJIEAYIONINE YPOBHU (DUIBTPOB: ISl BBICOKOYACTOTHBIX N300paKeHU —
10 ki / Tpan.; sk HU3KOYacTOTHBIX — | 1K / rpaa. Beero cuHTe3npoBa-
HO YEeTBIPHAIIATh PA3HBIX CTUMYJIOB (CEMb BHICOKOYACTOTHBIX M CEMb HU3KO-
4acTOTHBIX). [IprMepbl CTUMYJIOB MpUBEACHBI Ha puc. 14.3.

Puc. 14.3. MNpymMepbl CTUMYOB:
a — BblcOko4YacToTHbIN WwyMm (10 umkn / rpag.);
6 — HU3KOYaCTOTHbIN WyM (1 umkn / rpag.)

JUTeNbHOCTb MPEAbsSIBICHUS Kaxaoro ctumyJia — 1 cekynaa. Mcnonb3oBa-
JIA TOUKY (pUKcaluu ATUTENbHOCTBIO 2 CEKYH/IbI MOCTE KaxKI0T0 MPebsiBISHUS
ctumyJia. J1o0poBoJibliaM COOOIAI0Ch, UYTO UM OYAYT MPeabsBAEHbI U300paxe-
HMSI, B HEKOTOPBIX U3 KOTOPBIX CIIPSITAHbI M300paXkeHUsT JIULL; 3TU JIMLIa MOTYT
OBITH C pa3HBIM YIJIOM ITOBOPOTa, MUMUYECKUM BbIPAXKEHUEM, a TAKKe Pa3HbI-
MU 110 pa3mepy. JIo6poBoJIblIaM Mpe1araaoch MPaBUJILHO ONPEIeTUTD, €CTh JT1
Ha U300pakeHU! JIUIIO YeJloBeKa. Pe3yabraThl OLleHKN BEepOSITHOCTH HAJTWMYMS
JIN1A B IIyMe TpeacTaBieHbl Ha puc. 14.4. BugHo, yTo 60b1IMHCTBO Hab 012~
teneit (74,97 %) nipu paccMaTpUBaHWU ITYMOB, OT(HOMIBTPOBAHHBIX B 00JIaCTH
BBICOKHX ITPOCTPAHCTBEHHBIX YAaCTOT, TPUHSUIA PEIIEHUE O TOM, YTO B U300pa-
SKEHUSIX JIMIO OTCYTCTBYET. B yCII0OBUSIX ke HU3KOUACTOTHOM (hUIBTPAIlUN TTPK-
MEpHO TOJIOBMHA Bcex Habmroareneit (52,53 %), Hao6opoT, 4eTKO pacio3Haia
JIMLIO YeJIoBeKa.
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Puc. 14.4. 3aBrcMmocCTb BOCIPUATUS NuLia OT YPOBHS hmnbTpaLmm wyma:
BY — BbIcoko4acToTHas cdunstpaums; H4 — HudkovacToTHas dunstpauus wyma
(c ykasaHueM nnaHoK NorpeLuHoCcTe Co CTaHAAPTHOW OLLMGKOW CpefHero)

BaxxHo MmomYepKHyTh, YTO B CyMME B YCJIOBUSIX «IMIIO €CTh» U «JIHIA HET»
MPOLEHTHI PaBHBI CTa. DTO Cyry00 3aBUCUMbIE aHATUTUYECKIE BeJUnUnHbL. [1o-
9TOMY JOCTATOYHO aHAJM3UPOBATh TOJIBKO JaHHBIE OHOTO U3 3TUX YCIOBUIA,
MTOCKOJIbKY TaHHBIE TT0 BTOPOMY YCJIOBUIO B TOYHOCTH COBITAAYT C pe3yIbTaTaMu
mepBoro. YacToTHOE pacrpeneieHre BepOsITHOCTH HAIMUMSI JIUIIA CYIIeCTBeH-
HBIM 00pa30M OTJIMYAeTCs B 3aBUCUMOCTH OT THUTIA (PUIIBTPALIMU IITyMa.

Kpurepwnii mapusix Bei6opok (Paired Samples Test) u t-kputepusi Bunkok-
coHa (Wilcoxon paired test) /7151 3aBUCUMBIX TIEPEMEHHBIX ITOKa3aJl, YTO pasyiv-
yust Mmexay aBymst rpynnamu («BY_ectb nuio» n «HY_ecTb niio») cratuctu-
YeCKHU JOCTOBEPHO OTJIMYAIOTCSI Ha BBICOKOM ypoBHe 3HauuMocTtu: p = 0,003 u
p = 0,004 cOOTBETCTBEHHO.

Llesib naHHOM cepyy UCCIENOBaHUIT — OLIEHUTD POJIb IMOJIOCHI TPOCTPAHCTBEH-
HBIX YaCTOT, KOTOpPbIEe UCTIOIb3YeT 3pUTeIbHas CUCTEMA B YCIOBUSIX BbI30BA KaXKy-
1erocs Jiviia B xaoce. PykoBonsiiasi Monelib, KOTopasi IpyUHsATa HaMU JUIsI TIOHU-
MaHHsI OCHOBHBIX TPOIIECCOB, MTPOUCXOASAIIMX B MO3TY IPU MpUEMe U Paciio3Ha-
BaHWM BHEUTHUX CUTHAJIOB M300paXKeHUI, — 3TO MOJIENb COTJIaCOBAHHOW (DITh-
TpalvH, MpeUToKeHHas 1 yeIrenrHo pa3Butasi B Poccun H. H. KpacimbHUKOBBIM,
a B CIIA — Tanuepom u Cgsercom etie B 50-¢ rogsl XX Beka [KpacusibHUKOB,
1958; 1986; Tanner, Swets, 1954; Swets, Tanner, Birdsall, 1961]. B cooTBeTcTBII
C MOJIE/IbI0, CHavaia MPOMCXOAUT MepBUYHAs (PUIIbTpalIusl, 3aTeM UIET COIiaco-
BaHHas1 (pUIBTpaLMs (COOTHECEHUE HAOIIOIAeMOT0 N300paKEHHUsI ¢ XPaHSIIIMMCS
B MaMsITH HEWPOHHOM CeTH) U, HAKOHEL, POUCXOIMT MPUHSTUE PEILIEHUS.

3a nocneaHue AecATUIETUs MOJEb MpeTepriesa 3HauuTeIbHbIe U3BMEHEHMUSI.
M3BecTHO, 4TO TIepBUYHAS (DUIBTPALIUS OCYIIECTBISIETCS B MHOTOUMCIEHHBIX
MoC/IeNoBaTeIbHBIX U B MapajuliesibHbIX (puiabTpax. M3oupaTespHoe BHUMaHUE
MOXeT YIPaBJSATb AKTUBHOCTBIO PAa3IMIHBIX (DUIBTPOB.
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B Hamem ciiyyae K MoJjiocCOBOI MPOCTPAHCTBEHHO-YACTOTHOW (DUIIBTpalluKU
MOAKITI0YaeTcst (PUIbTpaLMs COTJacoBaHHasI, M pellieHe TIPUHUMAETCS TIPU 10~
CTMIKEHUU TOpora CpaBHEHMS 11abJioHAa M TeCTOBOro curHana. McrbityeMbim
TpeOOBAIOCh C/ieaTh BLIOOP MEXIY MyCThIM M300paXKeHUEM U U300paXKEHUEM,
coliepKalllM TeCTOBBIN 0OBEKT — JIMIIO YesoBeKa. B mpoliecce mpuHITHS pelie-
HMSI BO3MOXKHBI O1IMOKM. OHU, KaK MPaBUIo, UMEIOT 9KOJOTMYECKU U DBOTIOLIM-
OHHO 00YCJIOBJIEHHBII CMBICII. B mpoliecce )X13H1 MHOXKECTBO JIMIL 3alTOMUHAET-
Csl, TaK KaK HelipOHHbIE CETH, COTJIacOBaHHbIE (PUILTPHI 00ydaembl. Orepaluio
CpaBHEHMSI, HAOII0AAEMOTO M XPAHSILETOCs B TaMSITH JIMIIA BBITTOJHSIOT OOLINP-
HbIe HEPOHHBIE CTPYKTYPBI. Bhlneisgercss ”THBapraHTHOE JIMIIO, JINIIO BOOOIIIE 1
JIAIIO KOHKPETHOTO YeJIOBEeKa B OIpeie/IeHHbIEe TIEpUOIbI ero Ku3HU. JIydiire 3a-
IMOMUHAIOTCs hoTorpaduu JIMiia, Tak Kak MUMUKa B HUX (pruKcupoBaHa. MeH-
HO TTO3TOMY M300pakeHus (11a0JI0HbI) U3BECTHBIX JIFOJIEH, MMOPTPETHI KOTOPHIX
pacnpocTpaHeHbl, JOBOJIbHO XXECTKO 3aKperyieHbl B MaMsITH yeioBeka. OHU co-
XpaHEHbI CWJIbHEE, YeM COXPaHEHO B MaMSITU JIULO OJIM3KOTro yesioBeka. Takum
00pa3oM, UMEHHO HAJIMYME COIIAaCOBAHHOTO (DUIIBTPA, BBIACSIIOLIETO UL, MO~
3BOJISIET HAM B XaOTMUYECKUX CIyYalHbIX CTPYKTYpax, HampuMep, B IllyMax, BU-
JIeTh WILTI030pHOE n300paxkeHue aulia. 1o cyTu, mpoucxoauT mpoekiius o0pa3oB
13 MaMsITH YeJIoBeKa Ha CTPYKTYPY, COMepXKalllnii BICOKYIO Mepy HeorpeaeaeH-
Hoctu. [Ipu aTOoM uisTpanys 1rymMa B 00J1aCTU BBICOKMX M HU3KUX ITPOCTPaH-
CTBEHHBIX YaCTOT TO-pa3HOMY BIIMsIET Ha BEPOSITHOCTh PACITIO3HABAHUS WILTIO-
30pHOTO OOBEKTA.

Tak, TTpy BEICOKOYACTOTHOM IITyMe ObLT aKTUBUPOBAH MapBOIICILTIONSPHBIM
IyTh, TIepeAarolIuii BHICOKOKOHTPACTHYI0 WHMopManwio. biaromapst atomy
KaHaJly OCYIIECTBIISIETCS JIOKATbHbIN aHAJIN3 N300pakeHUs, KOTOPbIi Oorpeie-
JIIeT BO3MOXKHOCTh pacIio3HaBaHUs o0bekTa. B maHHBIX yciaoBusix 6oee 70 %
JIOOPOBOJIBLIEB YBEPEHHO yKa3alu Ha OTCYTCTBUE U300paKEHUSI JIULIA B CTUMY-
J1ax. A BEPOSITHOCTb HAJIMYMSI U300paXkeHUs JIMlia, COOTBETCTBEHHO, COCTaBUIIA
He 6osee 30 %. PazMmbiTast CTpyKTypa HU3KOYACTOTHOTO IITyMa, MpeIbsIBIsieMast
B HallleM UCCeT0OBaHUM, AKTUBUPYET HU3KOUACTOTHBIN KaHall 00pabOTKU 3pH-
TebHOM MHGMOPMALIMU, YTO YBEINIMBAET BEPOSITHOCTh HAXOXIEHUS TECTOBO-
ro oobekTa B ctumyJie 10 50 %. Dra nmdpa yka3piBaeT Ha COMHEHUs HaOJII0-
natens. biarogapss HU3KOYaCTOTHOMY KaHaly OCYIIECTBIISIETCSI TJI00ATbHBIN
aHaJIn3 U300paXkeHUsT, KOTOPBI MpeAriojiaraeT MEHBIIIYIO0 TOYHOCTh, HO 6oJiee
BBICOKYIO M OBICTPYIO TOTOBHOCTb YBUIETh B Pa3JIMUHBIX HEOMpEHeTeHHBIX
CTPYKTYpax JIMIIO Bpara uiau apyra. JlaHHoe siBJIeHue UMeeT BasKHOE 9KOJIOTH-
Yyeckoe 3HaueHue, TaK Kak Ipy IJI0X0M BUIMMOCTU B CUTYyallUsIX, KOT/Ia BO3-
MOXHa BCTpeua ¢ Bparom, «JIoXHasi TpeBora» HaMHOT'O MIPEANOUYTUTENIbHEE, YeM
MO3/HEee pacro3HaBaHUe peaibHOM OMACHOCTH.

B naHHOM uMccienoBaHUU ObUTM pACCMOTPEHBI OCOOEHHOCTU MPUHSTUS pe-
IIeHUsI B YCJOBUSIX HeompenaegeHHocTU. [lokasaHo, 4yTo (uabTpaius nryma
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B 00JIaCTU BBICOKUX WM HU3KHUX MPOCTPAHCTBEHHBIX YACTOT MO-Pa3HOMY BJIMSIET
Ha BEpOSITHOCTb paclio3HaBaHMWE TECTOBOTro ctumysa. [1pu BocnipusaTuu HU3-
KOYACTOTHOTO LIIyMa BEPOSITHOCTb PACIIO3HABAHUSI HECYIIECTBYIOILIErO U300pa-
>KEHMSI JIULIA B MPUCYTCTBYIOIIEM HU3KOYACTOTHOM IIIyMe BHIIIIE, YeM IPU BOC-
MPUSITUU BBICOKOYACTOTHBIX ITIYMOB. BiiMsiHME IMUHOCTHBIX KQUeCTB YeloBeKa
Ha BO3HUKHOBEHME TAKOTO MPUHSITUS pelIeHUsl CyllleCTBEHHO. Mbl Mpeiara-
€M HOBbI/ MPOEKTUBHBII TECT BMECTO CYLIECTBYIOIUMX MPOEKTUBHBIX TECTOB
tuna Popinaxa. McciaenoBaTeab MOXKET BBISIBUTh OCO3HABaeMble M HEOCO3HA-
BaeMble OTBETHI MCIBITYEMOTO OOBbEKTMBHBIMU METOIAMU, PACCMOTPEHHBIMU
B TIpeAbIAYIIMX T1aBaxX. OCOOEHHOCTD MpeITaraeMbIX METOIOB COCTOUT B TOM,
YTO IAlOTCS HEOMpeaeJIeHHbIe CTUMYJIBI, a OTBETHI M3MEPSAIOT OObEKTUBHBIMU
meronamu (cMm. 1. 7—12).

14.3. TIPUHATUE PEINEHI
B YCAOBMIX HEOTIPEAEAEHHOCTHU
MOAUOUITMPOBAHHOIM HEMPOHHOM
CETBIO TAYBOKOI'O OBYYEHMS,
MMUTUPYIOIIEN PABOTY 3PUTEABHOM
CMUCTEMbI YEAOBEKA

Beuin mpoBeneHbl KMCCieOBaHUSI PACIO3HABAHUSI OOBEKTOB B YCIOBUSIX
MacKUpoOBKU. MojenupoBaHue Heipo@r3noIornyecKux MeXaHU3MoB, 00e-
CTeYMBAIOIIMX paclio3HaBaHWE B 3TUX YCJIOBUSIX, TTOKA3aJI0, YTO TIEPBbIE CJIOU
MCKYCCTBEHHBIX CBEPTOUYHBIX HEMPOHHBIX CeTeil TIyOOKOro oOy4YeHMs Tpei-
CTaBJISIIOT co00l TToaoous GuisTpoB [abopa, MIEHTUYHBIX PELIENITUBHBIM MO-
JIIM MEPBUYHOI KOPBI 3pUTEJIbHON cUCTEMBI YesioBeka. MicKyccTBeHHBIE Tep-
BUYHbBIE DUIBTPBI (DOPMUPYIOTCS B MPOLIECCe IIUTEIbHOro 00yyeHusl. 2KuBbie
GUABTPBI — pelieNTUBHBIE MOJISI — 3aKJIAAbIBAIOTCS B OOJIBIION CTETIEHU Ha re-
HeTuuecKoM ypoBHe. McKycCTBEeHHbIE HEPOHHbIE CETU He 00J1aJaloT BaxKHEeu-
LIMM CBOMCTBOM MHBAPUAHTHOCTU K MaciuTady u rnoBoporty. st npeononeHust
HeIOCTAaTKOB pacrio3HaBaHus B ycioBusix HeorpeaeneHHoctu C. B. IlpoHu-
HBIM TPEUIOKeH MHTepdeiic MeXITy ONTUYeCKUM MPOCTPAHCTBOM €CTECTBEH-
HOI1 cpelibl U COBPEMEHHBIMU CBEPTOYHBIMU HEWPOHHBIMU CETSIMU TIIyOOKOTO
00yJeHUs T10 anImpoKCUMAaIIMN U300paXkeHHsI C TIOMOIIIBIO CJI0Bapsl MPUMUTH-
BOB (puc. 14.5).

E. Mamaxosoii n1 O. 2KyKoBoi1 ObUIO IMPOBEIEHO MOIEIMPOBAHUE PACIIO-
3HAaBaHUSI MUMMKM B YCJIIOBUSIX HEOIPEAEJEHHOCTU C MOMOIIbIO HEWPOHHOI
ceTu TyooKoro obyuyeHus Ha cyrepcepBepe, coopaHHom E. 0. Illenenun-
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Puc. 14.5. lNpuHaTHE pelueHns B yCNoBUSIX HeonpeaeneHHOCTU MOANULMPOBaHHON
HENPOHHOW CETbIO rNyBoKOoro ody4eHus, UMUTUPYIOLLIEV PaboTy 3pUTENBHON CUCTEMBI
YernoBeka npu pacno3HaBaHUM MUHUMarbHbIX AedopMaunii niua n o6bLeKToB
MackupoBku [ManaxoBa v gp. 2016, 2017, 2018 ].

HeiM 1 K. FO. lllenenunbsiM B 1aboparopuu (usuonoruu 3peHuss MHcTuTyTa
¢usuonorun umenu WM. I1. ITaBnoBa PAH. INpenBaputenbHO Moaeab HAyIUIU
pacro3HaBaTh BblpaxkeHue 0oJjiee MUJUIMOHA JIMIL Pa3HbIX JiloAeil. 3aTem pa-
060TOCMOCOOHOCTh CO3IAHHOM MOJEIU MPOBEPSIA HAa U3BECTHBIX MOPTpETax.
Oka3zanoch, 4YTO BEpOSITHOCTh paclio3HaBaHUsI HeoIpeaeJeHHOM yabloku [xo-
KOH/IbI U JJIsI MOJICJI HEOTIPEIe/ICHHA, ¥ IIPOMCXOIUT C BEPOSITHOCThIO 69,23 %,
YTO HEMHOTO MPEBBIIIAET YPOBEHb CAYYAUHOTO rafaHusl.

3areM 3TU UCCIeI0BaTeIM OIIPOOOBaIn PabOTOCIIOCOOHOCTh MOIEIN Ha CUH-
TE3UPOBAHHBIX JIMI[AX ONTOKJIOHOB. M 3Ta mpoBepKa MmokKasajia ee BbICOKYIO pa-
060TOCTIOCOOHOCTh. OKa3a10Ch, YTO BEPOSITHOCTh PACTIO3HABAHUS YJIBIOKU TIPO-
MOPLMOHATbHA KOJIMYECTBY U3MEHEHHBIX MTUKCEIei n300paskeHUsI.

«[TpuHsITHE pEllIeHNs] MOMETbIO» O HAJTMYUU JIULIA TIPOUCXOIUT TaM, TIe eTo
HeT: B 0eJIOM IITyMe, B TI0JIOCOBOM HM3KOYACTOTHOM WJIM B BHICOKOYACTOTHOM
myme. PerieHue Mozpesnu 0 HAJIMYMU JIMIA B U300PaXKEHUSIX, HE COAEPXKAIIMX
JIMIIA, TMOXOXe Ha peakluio yejaoBeka. Mojelb, Kak U YelOBeK, B IIyMe «BU-
nena» uio. Ho ecT mpuHIMNIMAIbHOE OTJIMYKE, KOTOPOE COCTOUT B TOM, YTO
JIIOJIA «BUISAT» JIMLIO B U300paKEHUM HU3KOYACTOTHOTO 1iIymMa ¢ 00Jibllieil Bepo-
SITHOCTBIO, YEM B BICOKOYACTOTHOM M300paXKeHUM 1iiyma, a Jyisl MOJIeJ i BepO-
SITHOCTb <«YBUJETb» JIMIIO B HU3KOYACTOTHOM IIIyM€ W B IIIyMe BbICOKOYACTOT-
HOM MoKa MPaKTUYECKN OJIMHAKOBA U 00YCJIOBJIEHa OCOOEHHOCTSIMU BXOAHOTO
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nHTepdeiica UCKYCCTBEHHO HEPOHHOI ceTh. DTO O3HAYyaeT, YTO MepBUYHbIE
Kackajbl 3pUTEJIbHOM CUCTEMBI B pPe3yJibTaTe €CTECTBEHHOTO OTOOpa Hayaiu
NpuIaBaTh pa3HOe 3HAUEHUE B PA3IMUHBIX CUTYalUsIX MHGOPMALIMU, TTOCTY-
narouieil B MO3T MO0 HU3KOYACTOTHOMY U 10 BEICOKOYACTOTHOMY KaHaJTy.

HccnenoBanre MexaHUM3MOB paclo3HABaHUSI MUMUKKM B CUCTEME MEXJINY-
HOCTHOI KOMMYHUKALIMY SIBJISIETCS] BaxKHe el (pyHIaMeHTaIbHOI ITpobaeMoii
KOTHUTUBHBIX HayK. B HallleM MccienoBaHUM aKIEHT cejJaH Ha OCOOEHHOCTSIX
npoiiecca pacrio3HaBaHMsI B YCIOBUSIX HeompeaeaeHHocT. Ha ceMaHTuecKoM
YPOBHE MPUMEPOM HEOTPEIeCHHOCTH MOXKET CIIYXKHMTb TATTepH CIa0bIX MUMU-
YECKUX TIPOSIBIICHUI MO, Y3Ke HECKOJIIBKO BEKOB yiIbIOKa JIxkKokoHb! Jleo-
Hapmo Ja BuHYM CIyXUT SIpKUM TMPUMEPOM MUMWYECKUX IedopMalnii Juia,
BBIPaXKEHHBIX Ha TIopore BocnpusaTvs. Ha dusmyeckoM ypoBHE TOPOTM BOC-
MPUATUS OTPAaHUIMBAIOTCST pa3pellieHeM CUCTeMBl M BHYTPEHHUM ITYMOM, U
MOTYT OBITh U3MEPEHBI ITyTEM 100aBJICHMS TIOMEXY KaK 9KBMBAJCHTHOTO BHEIII-
Hero uiyma. MzydyeHue cBONCTB HEOMNpeneJeHHOCTU MPU MPUHITUM PEIIeHMS,
BBI3BAHHOE BOCTIPUSITUEM OOBEKTa B YCIOBUSIX TMOMEXM PA3IMYHON CTEIeHU
MHTEHCHUBHOCTH, HAJIOXEHHON Ha M300pakeHue, MMeeT Kak TeopeTHYecKue,
Tak W MPUKIAJHbIE acTeKThl. PellieHune 3Toii 3a1aun akTyalbHO Ul Pa3BUTHS
COBPEMEHHBIX CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa, B YaCTHOCTH, CBEPTOUYHBIX
HEWPOHHBIX CeTell, O0yyaeMbIX pacrio3HaBaHUIO JiML. JlaHHOe HarpaBlieHUe
HaxOIUTCS Ha CTaluM aKTUBHOTO Pa3BUTHSI, U KOHBEPTEHIIMS METOIOB MCKYC-
CTBEHHOTO WHTEJUIEKTa ¢ TICMXO(MU3NIECKUMHU 1 HEUPOTEXHOJOTMUECKUMMU TTO/T-
XOJIaMU K MCCIe0BaHUIO MOXKET IMMPUBHECTH IBYCTOPOHHUI BKJIa B TOHUMAaHKe
MPOIIECCOB, MMPOUCXOSIINX B UCKYCCTBEHHBIX K OMOJIOTUIECKUX HEHPOCETSX.

E. Manaxosa u O. XKykoBa pelmim CpaBHUTb BO3MOXXHOCTH MCKYCCTBEHHBIX
HEMPOHHBIX CETEI 1 3pUTEILHOI CUCTEMBI UeJIOBEKa B paCliO3HaABAHUM MUMUKU
B ITOPOTOBBIX YCIOBUSIX HAOJTIOICHUSI.

B nicuxodusnyeckoilt cepur MPUHSUIO y4acTUE ABaALATh JIEBSITb UCIIBITY-
eMbIX: TPUHAALATh MYXXUMH W LIECTHAALATh XEeHIIUH B Bo3pacte 22—29 ser
(cpemHuit Bo3pacT MyxuuH 26,1 £ 1,2 roma, cpeaHuii BO3pacT XEHIIUH
24,9 £ 1,9, cpennuii Bo3pacrt no rpymnne 25,4 + 1,7). Jly1s1 olieHKU oporos BOC-
MPUSATHS. MUMUYECKUX BBIPAKEHUI JIUIT UCTIONB30BAIN TPAIUIIMOHHBIE TICHU-
Xouznueckue MeToAbl U3MEPEHUsT MOPOroB. [IpUMEHUIN METOMUKY Herpe-
peiBHOTO 3D-MOpduHra nuira Ha 6a3e mporpaMmmHoro obecrnieueHus FaceGen
(Singular Inversions, Canada), KoTopas 3apeKOMeHAOBaja cebs KaK HaIex-
HBIIf MHCTPYMEHT CHHTe3a ¢ OOJIBIIMM HAOOPOM WHCTPYMEHTOB JIJIST MOJIEITH -
pOBaHUS Pa3TNIHBIX MUMUYECKUX BbIpakeHUi. CUHTE3UPOBAIM Ba OIIIO-
HEHTHBIX BUAa 3MoLMU (pagocTh U rpycth). Mcnonb3oBanu mkany FaceGen
IU1s1 MOp(UHTA pa3IMYHBIX rpafaliuii BHIPAXKEHHOCTH TpU3HAaKa 3MOLIMU, TJIe
10 — MakcuMaJsbHasi CTENeHb BBIPAXKEHHOCTH MUMUKHM U TTIOBOpoTa, a ) — oT-
cyTcTBUe Npu3Haka. Ha kaxmoe nzobpaxeHue Oblia HajdoXeHa aaauTUBHAs
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HeKOppeJIupoBaHHas rmomMexa, amrantynoi 30 %, 50 % u 70 % ot cpenHeii sp-
KOCTU U300paxXeHunii. JloToIHUTEIbHO UCTIBITYEMBIX IMPOCUJIN OLIEHUTh MUMU-
KY peajbHbIX JTIofieit Ha (hoTorpadusix 1 00beKTax MUPOBOI XKMUBOITMCH; HATIPU-
Mep, uzobpaxenue JIxxokoHasl (Jleonapno na Bunum).

Jnst peanv3aliiy mpoliiecca pacro3HaBaHMs SMOLIMI MPU MOMOIIU UCKYC-
CTBEHHBIX HEHMPOHHBIX CeTeil OblLla BbIOpaHa CBEPTOYHASI apXUTEKTypa, UMEro-
mast byHKIIMOHATbHBIE CXOJACTBA C BEHTPAJIbHBIM 3pUTEIbHBIM TMyTeM. B kaue-
CTBe 0a30BOIM MOIENM MCIIOJIb30Bajach Iyookas HelipoHHas ceTb VGG Face
[Parkhi et al., 2015], oOy4eHHas 3agade pacro3HaBaHMSI 3HAMEHUTOCTEM Ha Ha-
Tacete M3 2,6 MMJUTMOHOB M300pakeHW i, COOpaHHBIX B MHTepHeTe. JlaHHas ceThb
ObLTa BBIOpaHa M3-3a MpeIIoaraeéMoil peJieBAHTHOCTH MPU3HAKOB, BBIICISIEMBIX
TP UIEHTU(UKALIMK JIULL TS 3a1a91 PacIIO3HaBaHUSI MUMWYECKUX OKCITPECCHUIA.

ApXUTEKTYypa 00y4aeMoil HeMpOHHOM CETU COCTOUT U3 TPUHAIIIATA CBEPTOY-
HBIX ¥ TPeX MOJTHOCBSI3HBIX cJioeB. CBEepTOYHBIE CJIOM 00padaThIBAIOT M300pa-
KeHue uwisTpaMu Hebosbioro pasmepa [Malakhova, Shelepin, 2016]. Kax-
IIbIiA QUIIBTP KOAMPYET KaKo-I1M00 rpadpuyecKuii Ipru3HaK B BUIEC MaTPUIIbI;
HampuMep, €CJIM TOBOPUTH O TIEPBOM CJI0€, 3TO MOXKET ObITh HAJTMUME HAaKIOH-
HO JIMHUY TI0J] OTIpeIeIEeHHBIM YTJIOM, 1IBETOBOTO IpanueHTa u T. . CyThb ore-
palvy CBEPTKU 3aKJII0YAeTCs B YMHOXEHUU U300pakeHus Ha GuabTp (s1po)
cBepTKU. Tak Kak pa3Mmep (uabTpa CyIIeCTBEHHO MEHBbIIIe pa3Mepa U300paxe-
HUS, OH MPUMEHSIETCS IMOCIeI0BATEIbHO C HEOOIBIIINM IIIarOM KO BCEMY M30-
OpakeHHIo, a Pe3yJIbTaT CYMMMPYETCS 1 3aIlTUChIBACTCS] B aHAJIOTUIHYIO TTO3H-
IIMIO BBIXOJTHOTO M300paxkeHUst. Takum o6pa3zom (popMUpyeTcs KapTa aKThBa-
LIMU, KOTOpast OTpaxkaeT COOTBETCTBHE MAaHHOTO M300paXkeHUsT GUIbTpy. Ouitb-
TPbI TIEPBOTO CBEPTOUYHOTO CJIOS BBIIEJISIOT ITPOCThIE MPU3HAKKW BPOJIE 1IBETa U
HaKJIOHA JIUHUM — OHUW YHUBEPCaAJIbHbI TPAKTUUYECKU JIJIsI BCEX ceTeil, paboTa-
IOIIMX ¢ U300paKeHUIMU, He3aBUCMMO OT BbIMOJHsIeMOol 3agaun. M3o06paxe-
HMSI, BbI3bIBAIOIIME MAKCUMAJbHYIO aKTMBAlLMIO B HEHPOHaX JAaHHOTO CJOfl,
MPEenCTaBIsAIOT CO00M (hparMeHThl HEOOJIBIIIOrO pa3Mepa, CoAepKalllue JUHUM,
VIJIBI, PeIeTKU U T. 1. PUIBTPBI BTOPOTO CJIOSI HE BBITJISAAT CTOJb Xe JeTKO
MHTEPIPETUPYEMBbIMM; pa3Mep PELeNITUBHOTO TOJIs YBETMUMBAETCs, M U300pa-
JKEHMSI, TIOA0OpaHHbIe IS BU3yaIM3allui MaKCUMaJIbHOM aKTUBAIIMU, COIEP-
JKaT MeHee TpUBUaIbHbIe (hopMbl. HEIpOHBI MOCTEAYIONINX CBEPTOYHBIX CJIO-
€B OXBaTBhIBAIOT BCE OOJIBIIYIO YacTh M300paXkeHUsT M PearupyioT Ha Bce 60-
Jiee CJIOKHBIE (hOPMBI 0OBEKTOB, BILIOTH 10 BBIACICHUS Pa3TNIHbBIX KATeTOPUIA
00bekTOB. TeM He MeHee, B yKa3aHHBIX CJIOSIX COXPAHSIETCs 3aBUCUMOCTD pe-
aKIIMU HeWpOoHa OT MPOCTPAHCTBEHHOI'O PacIoJIOXKeHUs TTpu3Haka. M ToyibKo
B IOJTHOCBSI3HBIX CJIOSIX CETH JIOCTUTAETCsl MHBAPUAHTHOE — HE3aBUCUMOE OT
MOJIOXKEHUS U pa3Mepa — paclio3HaBaHue o0pa3oB. Kaxablii HEHpOH MOJIHO-
CBSI3HOTO CJ10$1 IMOJIyyaeT MHGOPMALIMIO OT BCEX HEMPOHOB MPEAbIAYLIETO €04,
YTO MO3BOJISIET YUYUTHIBATH BCE BO3MOXKHbIE TTPOCTPAHCTBEHHbIE JTOKAIIMU 00b-
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eKkToB. JIJIs HEKOTOPBIX HEMPOHOB BO3ZMOXKHO OIPEIETUTh MTPU3HAKK / O0BEK-
TBI, BBIIEISIEMbIE UMW HAa U300paXXEHUAX, JUIS APYTUX XKE TO CEIATh JOBOJIBHO
3aTpyaHUTENIbHO. [TocaenHnii U3 MOJHOCBSI3HBIX CJIOEB CONEPKUT KOJUUYECTBO
HEHPOHOB, paBHOE KOJIMYECTBY KJIACCOB B MCXOTHOM 3a1aue KjiacCU(MDUKAILIUM,
TO €CTh B C/lydyae 3a[auM pacro3HaBaHUsI MUMUKH JIKIIA HA U300pakeHUU, 9TOT
CJIOM COCTOSIT U3 IBYX HEMPOHOB: OAMH, MPEACTABISIONINI KATETOPUIO «YJIbIO-
Ka», U IPYTOii, MPeICTaBSIONIMIA KATETOPUIO «OTCYTCTBUE YJIBIOKM».

Briio mpoBeneHo nepeodydyeHre HEMPOHHOM CeTH Ha CIelraIu3upOBaH-
HOM JaTaceTe MEHBIIEeTOo pa3Mepa, BKIIIOUAIOIIEeM B ce0s1 XyI0KECTBEHHbIE U
peasibHble U300pakeHMs JTUIL ¢ pa3HOM Tpamaliyell BRIPaXXKeHHOCTH MUMUKU.
OO0yyaroInii 1aTaceT COCTOSUT M3 JIBYX KJIACCOB IO TSITCOT CTMUMYJIOB B KaX-
oM. B mepByto rpyniy BOIuIM U300pakeHus JINLL JII0Ae ¢ MUMUKOI pajioCcTu.
Bo BTOpYy1IO TpYImy — ¢ MUMUKON TPYCTU WM HEUTpPaTbHBIM BbIpAXKEHUEM
Jmna. B mporiecce oOyueHMs ceTu naHHbIe Oblla pa30UThI HAa BE IPYMIIbI: Tpe-
HUPOBOYHOE MHOXKECTBO, KOTOPOE UCITOJIb30BaJIOCh ISl Iepe00yUeHUs CETH, U
TECTOBOE, HEOOXOAMMOE JIJIsl KOHTPOJISI KauecTBa o0yyeHMsI. B kauecTBe mormos-
HUTEJbHON KOHTPOJIbHOI BBIOOPKM METONOM IKCIEPTHON OLEHKHU ObLIU 10-
MOJHUTENBHO OTOOpaHbl U300pPaXKEHUSI MUPOBOIA XKMBOMUCH, HaIPUMep, U30-
opaxenue JIxxokoHanl (JlIeoHapao na Bunum), a Takke ¢oTorpacduu aesreneit
KYJIBTYDBI.

B ncuxodusnueckoii cepuu MCCIen0BaHusI ObLIA YCTAHOBICHBI IIOPOTH pac-
TTO3HaBaHUSI MUMUYECKHX BbIPAXKEHMI; 3aBUCIMOCTH TTOPOTOB OT TPAIAIINK BbI-
PakeHHOCTH MpU3HAKa U YPOBHS alINTUBHON rmomMexu. [Toka3aHo, 9To Toporu
pacro3HaBaHUST UCITBITYeMbIMUA «MUMUKU PATOCTH» U «<MUMUKU TPYCTU» B TECTO-
BBIX M300paKEHUSIX pa3IMYHbI TIPU UCTIONIb30BaHUM TiporpamMmbl FaceGen. [pu
OOABJICHUM K TECTOBBIM U300paXkKeHUSIM aIIMTUBHOI HEKOPPEIMPOBAHHOIA T10-
Mexu aMIututynoit 30 % v BbILe OT CpeaHe SPKOCTH N300pakeHUi, HabIoaaeT-
Csl 3BHAUMMOE CHIXKEeHUE TToKa3aTelield MpaBUJIbHBIX OTBETOB MPU paclio3HaBaHUU
3MOLIMOHAJIBHOTO BhIpAaXXeHUs Jinlia. Pe3ynbTarel, noaydyeHHbIe Ha N300paKeHU -
SIX CHHTE3MPOBAHHBIX JIIO/IEl, COOTBETCTBOBAIM PE3YJIbTaTaM Paclio3HaBaHMsI Ha
M300paXkeHUSIX peabHbIX Joaei [2Kykosa u ap., 2016].

Pesynbrarthl cTamumM MccaenoBaHUsS € MOAEIMPOBAHUEM MCKYCCTBEHHBIX
HEeMPOHHBIX CeTei ToKa3aau, 4YTO MporpaMmMa yCIEelTHO CIIPaBIISIETCs C pacio-
3HAaBaHMEM SIPKO BBIpAXXEHHOW MUMMKHM. Tak, TOYHOCTb KiaccH(UKAIUKM Ha
TECTOBOM MHOXeCTBe cocTaBuia 98 %. B ycmoBusIx HeompeaeleHHOCTH, CKPbI-
TOW WJIM eBa HamMeyaeMol YJIbIOKM, BEPOSITHOCTh PAcliO3HABaHUs ManaeT 10
YPOBHSI citydaiiHoro yraaeiBaHuss — 50 % (ecTb yibiOKa wiu ee HeT). BeposiT-
HOCTb HAJTMYUST YJIBIOKY Ha U300pakeHnn JI>KOKOHIBI cocTaBisieT 69,23 %, 9to
HEMHOTO MPEBBIIIACT YPOBEHb CIYyYallHOTO TaJaHusl B CTOPOHY TOJIOKUTEIb-
Horo otBeTa. TakuM 00pa3oM, BBISIBJICHO, YTO B CUCTEMaxX MalllMHHOTO 3peHUsI
BOCIIpUATHE HEOMpeneJeHHO MUMUKU 3aTPYAHEHO, TaK e KakK U y YeJoBe-
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Ka. Bo3aMoXxHO, co3naHue u o0yyeHre ceTh Ha 00JIbIIIOM Habope TaHHbIX yBe-
JINYUJIO TOYHOCTb aJlTOPUTMa, OIHAKO pa3MeTKa Mojgo0HOro Habopa CTUMYJIOB
SIBJISIETCSI OTIEJIbHBIM BOIPOCOM, TaK KaK OTCYTCTBYET OJHO3HAYHasl MpUHAaJI-
JIEXKHOCTb U300pakeHUsT K OTHOMY U3 kiiaccoB. [To MHeHUIO uccaenoBaTenei,
JUTSL aibHEMIIEeTo YIyqIlleHUs] MAallMHHOTO PaclO3HaBaHUsI MOXKET ObITh MPU-
MEHEH METOJI IIKATUPOBAHUS BHIPAXKEHHOCTH 9MOLIMI, a He OMHapHast Kiaccu-
duxanms [2Kykosa u ap., 2017; Manaxosa u ap., 2017].

14.4. BPEMEHHBIE M ITPOCTPAHCTBEHHDBIE
XAPAKTEPUCTUKN MEXAHM3MOB
IIPMHITIS PEINEHMM O TTOPSIAKE
M XAOCE

Metonnr 06paboTKI HepO(PU3NOIOTUISCKIX JaHHBIX KaK N300paXkKeH!i ak-
TUBHOCTH LIEJIOCTHOTO MO3Ta, TaK Ha3bIBaeMble METOIbI HEMPOMKOHUKH (neu-
roimaging) IO3BOJIMJIM BBIIEISTh CTPYKTYPhl TOJIOBHOTO MO3ra, aKTHBUPOBaH-
HbIe B pe3yJbTaTe «M30MpaTeIbHOro» Bo3aelicTBus. B maHHOM maparpacde pac-
CMOTPHUM TPOCTPAHCTBEHHO-BPEMEHHYIO JIOKAIM3allMio 0bIacTeil Mo3ra, yda-
CTBYIOIIIMX B IPUHATUHN PEIICHUS 0 (POopMe TEKCTYp.

YcTaHOBJIEHO, UTO BPeMsI peakllMy UCTBITYEMOIO KOPPEIUPYET CO CTENEHbIO
YIOPSIAOYEHHOCTH TEKCTYP U C JIATEHTHOCTbIO TO3THUX KOMIIOHEHTOB BbI3BaH-
HBIX TIOTEHIIMAJIOB BO (DPOHTAIbHOI Kope. TeM caMbIM OMpeNesieHO BpeMsl ITpH-
HSTUS pEIICHUT YeJIOBEKOM B 3aj1aue pacro3HaBaHMsl 33JaHHOTO KJlacca TEKCTYP.
KapTtupoBaHue Mo3ra MeToioM (PyHKIIMOHAJIBHOI MarHUTHO-PE30HAHCHOM TO-
Morpaduu mokasaao, 4YTo aKTUBHOCTb MO3Ta B MPOLIECCe MPUHSITUS PEeLIeHUI
TP PacIio3HaBaHWU TIPOMCXOIUT BO (PPOHTATBHOI KOPE TOJIOBHOTO MO3Ta Yesio-
Beka [Xapaysos, 2008; Illenermun u mp., 2005; 2009; 2011; Harauzov, 2006, 2016;
Shelepin, 2006].

IlepBuyHas u coracoBaHHasl UIbTpalldsl 00eCHeYMBaIOTCSl HEMpOHAMU
C peLIeNTUBHBIMU MOJISIMU, COTTIACOBAHHBIMU B ITPOLIECCE IBOJIOIIMU CO CTPYK-
TypaMM, TUTTMYHBIMU [IJI51 HATypaIbHbIX CleH. JIJIs *UMUTAlIMY CTAaTUCTUYECKUX
U TIPOCTPAHCTBEHHO-YAaCTOTHBIX CBOMCTB HATypaJbHBIX CIIEH MHTEpeC Ipej-
CTaBJISIIOT CTUMYJIbI, CKOHCTPYMPOBaHHbIE M3 dJeMeHTOB [abopa Kak omnTH-
MaJIbHOTO CHUTHAJIA IJIsl MCCilenoBaHus MHpopMalmoHHBIX KaHaloB [Kovacs et
al., 1993; Field et al., 1993; ®unn, 1999; Field et al., 1993]. [TosTomy 1 Hamm Te-
CTOBbIE MaTPUIIbI OBUIM TTOCTPOEHBI U3 3JIEMEHTOB. MaTpulibl COEPXKaJlk yIO-
psiToYeHHbIE 2J1IeMeHThI [abopa cpenu ciayyaiiHO OpUEHTUPOBAHHBIX dJIEMEH-
TOB. DTa YIMOPSAJA0OYEHHOCTh OblIa CTATMCTUYECKAsl ISl BCEeil MaTpUIIbl, a He
TpeNCcTaBiIsia 00s13aTeIbHO KBa3WKOJUIMHEApHbIE TeOMEeTpUIecKre (UTYpPhI
WK 3MeeobpasHbie n300paxeHus (puc. 14.6).
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Puc. 14.6. Npumepbl TECTOBLIX MAaTPUL, C Pa3nnMyHbIM COAepKaHNeEM
OOMHAKOBO OPUEHTMPOBAaHHbLIX 3nieMeHToB [abopa, npeacTaBnsoLWmnx
pasnuyHyto cTeneHb Ynopsiao4eHHOCTH

Mbl npuMeHsUIM  Ticuxodu3ndeckue, MeKTPOOU3NOTOTMUECKUE METObI
uccnenoBauust 1 GMPT (cMm. mociegHuit naparpad naHHO# IiaBbl). Tomo-
rpaduio UCOJIb30BAIM IS JIOKATU3aluKu o0acTeit Mo3ra, OTBETCTBEHHbIX 32
MPUHSTUE PELIEHUSI O JTOMUHUPYIONIEH OpUEeHTAllMU BJIEMEHTOB B MaTpUIIE.
AHaJIn3 BbI3BAHHBIX MOTEHIIMAIOB UCTIOJIB30BAIN JUISI U3MEPEHUST BPEMEHHBIX
XapaKTepUCTUK 3TOro MexaHu3Mma. Llenb Hammx uccnenoBaHuii 3aKjiodaiach
B TOM, UYTOOBI yCTAHOBUTD, I7Ie B KOPE TOJIOBHOTO MO3Ta PacIiOI0XEHbI IEHTPbI
MPUHSTUS pellieHus o hopMe U300pakeHus, KaK OHU B3aMMOJICHCTBYIOT U KOT-
Jla OHM cpadaThIBAIOT MOC/IE BKIIIOUEHUS CTUMYJIa

B uccienoBaHuuM y4acTBOBaJM BOCEMBAECST /1Ba 30POBBIX MCIBITYEMBIX
B Bo3pacTe 18—25 jetT, ¢ HopMaJbHBIM OMHOKYJISIDHBIM M LIBETOBBIM 3PEHUEM,
¢ octpoToii 3peHus 1,0 uiau Bblilie, He UMEIOIINEe TEKYIIUX WU MPOLLIbIX He-
BPOJIOTUYECKUX U TICUXUYECKUX 3a00JieBaHUi. Cpeir HUX IIeCThAECST II1eCTh
HCTIBITYeMbBIX YYACTBOBAIN B 2JIEKTPOGDU3UOJIOTUIECKUX NCCISTOBAHMUSIX.

Tlcuxodusnueckre mccaeaoBaHus ObLTM BBITTOJIHEHBI TOJBKO B YCIOBHUSIX
aKTUBHOTO HaOmoneHus. McnbITyeMblii TOTydal MHCTPYKIIMIO HAXKMUMAaTh Jie-
BYIO KJIABUIITY KOHCOJIU, €CJIU MPeIbsBsieMast MaTpulia, 10 ero MHEHUIO, Obla
C TIOMUHUPYIOLIEN BEPTUKAIBHOW OpUEHTALIUEN,, WJTU TIPABYIO, ECJIA C TOPU30H-
TanbHOM. [Icuxodusnyeckue ucciea0BaHNS MO3BOJIUIN MOJYIUTh OTHOIIEHUST
MEXIY CTEIEHbIO YIOPSIOYEHHOCTH CTUMYJIOB, YMCJIOM TpPaBWJIbHBIX OTBE-
TOB M BpEMEHEM peaklMu HaOonaressi. DTU UCClIeOBAaHUSI OTIMCAHbl HAMMU,
Ha puc. 14.7 mokazaHbl pe3yabTaThl ICUXO(MU3UUECKUX UBMEPEHUI, yCpeTHEH-
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HbI€ T10 JIBaALIATH TISITU UCTIBITYeMbIM. BUIHO, YTO MIPOLIEHT MpPaBUIbHBIX OT-
BETOB ObLT HU3KWM JJISI MEHEe OPMEHTUPOBAHHBIX MAaTPUIL U PE3KO YBEJIUUU-
BaJICS C YBEJIMUEHUEM CTEIEHU YIOPSIIOUEeHHOCTU OPUEHTALIUM, JOCTHUTasI T1a-
TO, KOT/Ia MaTPULIbI COAEPKAIN COPOK WM O0jiee OIMHAKOBO OPUEHTUPOBAH-
HBIX 2JIEeMEHTOB. YTO KacaeTcsi BpeMEHU peakiiu, TO OHO MOCTENEHHO YMEHb-
LIAJIOCh OT 625 10 524 Mc ¢ yBeIMYCHUEM YKCIa ONMHAKOBO OPUEHTUPOBAHHBIX
pelIeToK, IeMOHCTPUPYS YMEHbIIIEHUE BpeMeHU 00pad0TKU CTUMYJIOB [Jis 00-
Jiee yIopsiIOYeHHBIX MaTPUIL.

a t, % 6
n, % 650
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50 1 1 1 1 1 1 1 ] 500 L 1 i i I L i I
8 16 24 32 40 48 656 64 72 8 18 24 32 40 48 56 64 72
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Puc. 14.7. 3aBucnmocTb umcna (n) npaBunbHbIX OTBETOB (@) 1 BpemMeHu peakumm (6) ot

CTeneHn ynopsifo4eHHOCTU MaTpul (Ymicna anemeHToB Mabopa (m) ¢ ofgHOW opueHTaum-

en B matpuue 10 x 10 anemeHToB abopa). 3agada ucnbITyeMoro — onpegenutb A0Mu-

HUPYIOLLYYIO OpUEHTaLMIO B U306paxeHnn. [laHHble ycpeaHeHbl Mo ABaauaTv Nty UChbl-
TyembIM. BepTukanbHble MUHUK NokasbiBalOT CTaHAAPTHbIE OLLINGKM

B a5ekTpoU3n0I0THIECKOM UCCIIEAOBAHUM Mbl PETMCTPUPOBAJIA BbI3BaH-
Hble MOTEHLIMAbI OT 3JEKTPOAOB, PACTIONOXEHHbBIX HA CKaJbIle B MPOEKIIUSIX
3aThIJIOYHOI, TEMEHHOM, BUCOUHOI M JIOOHOI KOpbl. Mcrnoib3oBaiu ABe 3KC-
IIEPUMEHTAJILHBIX MPOLIEAYPbI: ACCUBHOE HAOJIONEHME WM aKTHUBHBIA BBIOOD
(puc. 14.8).

J11s1 macCUBHOM 3a/1a4M MPOMCXOMNT 3aTyXaHWe BbI3BAHHBIX TMTOTEHIIMATIOB Ha
npotskeHur 300 Mc mocjie CTUMYJISILIMU B 3aThUIOYHBIX 00J1acTsX 1 10 400 Mc —
BO (ppoHTaNbHBIX. BpemenHoit mpenen 3atyxanus B 300—400 Mc 17151 BBI3BAaHHBIX
OCIHWITSILININ SBJSIETCS TUITTMYHBIM TIPY YCJIOBUM TTAaCCMBHOTO HaboneHus. bo-
Jiee TI03IHUE KOJIeOaHsI DJIEKTPUIECKON aKTUBHOCTA MO3Ta OTCYTCTBYIOT, BEpO-
SITHO, U3-3a UX HU3KOI CUHXPOHMU3ALIUM B 3TOM PeKMMe HaOJIOACHUSI.

ITpu akTUBHOM BBIOOpPE MBI HaOMOMaeM KojiebaHus, psimuecs 10 1000 mc
rmocjie CTUMYJISILMU. B 3amaue akTMBHOrO BbIOOpa paHHWE KOMITOHEHTHI BbI-
3BaHHBIX MOTEHIIMAIOB (BO BpeMeHHOM oTpe3ke 100—200 mMc mocie cTumyJisi-
[IMM) HE OTIMYAIOTCS CYLIECTBEHHO JUISI Pa3MUHBIX TUMOB CTUMYJA. ToNbKO
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Puc. 14.8. Bbi3aBaHHble NOTEHLMAnbI, 3anMcaHHbIe B 3aTbINIOYHON (&) 1 nobHol (6) 06-
nacTsx B OTBET Ha NpefbsiBreHne MaTpuL, C pasnMyHoi CTENEHbIO YNOPSAOYEHHOCTH:
1-16%, 2-24, 3-32, 4-40, 5-48, 6-56, 7-64%. AkTBHOE HabnoaeHve. 3agada UCnbITy-
eMOro 3akroyanachk B onpegernieHuy JOMUHaHTHOM opyeHTaumnn. [JaHHble ycpeaHeHb! No
ABafuat naTv HabnojaTtensm

OTHOCHUTEJILHO IMO3IHME KOMITOHEHTHI MOKA3aly 3HAYMMYIO 3aBHCHUMOCTH OT
CTETIEHN YITOPSIIOYEHHOCT MATPULIBI. DTU PA3INYKs B aMIUIUTYIE U JIATEHT-
HocTH HaumHaoTca ot 200 Mc Tociie CTUMYIISINA. Bo BpeMeHHOM nIramna3oHe
0—250 Mc Tocie CTUMYJISIIIAY PaHHKE BOJTHBI BBI3BAHHBIX IIOTEHIINAIOB, 3aTTH-
CaHHBIX OT 3aThUJIOYHOM U (PPOHTAIBHOM 00JIaCcTell, OTJIMYAIOTCS 110 AMIUIUTY-
Jie Y JaTEHTHOCTH, HO 0e3 BUIUMBIX U3MEHEHUI MOJISApHOCTH. BO BpeMeHHOM
orpe3ke npuMepHo 250—500 Mc TTocie CTUMYJISIIIAY BhI3BaHHBIC TTOTEHIINAIBI
MMEIOT Pa3Hylo MOJIIPHOCTh KOMITOHeHTOB. B mHTepBane or 500 mo 1000 mc
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TOCJIe CTUMYJISILIMY TIO3IHUE TTOTEHIIMABI (PPOHTATTLHOM U 3aThTIOYHOM KOPBI
OJIMHAKOBBIM 00pa30M 3aBUCSIT OT CTEIIEHU yMopsimoueHHoCcTH ctumyJa [Ile-
JienuH u ap., 2011].

OTKJIMKY OT JIOOHOM JOJM MO3ra 3aperuCTPUPOBAaHBI IIEHTPATbHBIMU 3JICK-
TpOJaMu, PACTOIOKEHHBIMU Ha/l IEHTPAJbHOI 00PO310ii, 1 aKTUBUPOBAHHOM
B OTUX MCCJETOBAHUIX MO HAIMMU TaHHBIM GMPT 30H0i Mo3ra BAG.

Ha ocHoBe n3mepeHuit 1aTeHTHOCTH MUKOB JIEKTPO(PU3NOTIOTUIECKUX PeaK-
LM 1 TICUXO(MU3NUECKUX U3MEPEHUIT BpeMEH! PeaKIIMy MbI MTOTBITAIMCH B Ha-
ITUX SKCTIEPUMEHTATBHBIX YCIOBUSAX HANTA X KOPPEIALIMIO C MOMEHTOM TTPU-
HATUS penieHusi. JIaTeHTHbIE TIepUOIbl PAHHUX KOMITOHEHTOB BBI3BAHHBIX TTO-
TEHIIMAJIOB, 3aITMCAaHHBIX BO (PPOHTAILHOI 00J1aCTSIX, He MOKa3ad HUKaKOM 3a-
BUCHMOCTH OT CTETICHU YIOPSIOYEHHOCTH MaTpuil. [lepByio c1abo BBIpaXKeH-
HYIO 3aBUCUMOCTbD JIATEHTHOTO Mepro/ia OT CIIOXHOCTA CTUMYJa Mbl HabJona-
J1 Bo hpoHTaNIbHOM o6sact yepes 300—330 mc nmocie ctumyssiniu (N300). He-
CKOJIbKO Oostee mmo3aHsst BostHa (310—360 Mc) mpoaeMOHCTpUpoBajia OOpaTHYIO
KOPPEJSLHIO B 3aThIJIOYHOI KOope. BhIpaskeHHAsT 3aBUCMMOCTh 3HAUEHUIA JTATEHT-
HOCTU MUKOB BbI3BaHHbBIX MOTEHIIMAIOB MbI HA0II0AaIM BO (DPOHTAILHOM 00J1a-
ctu Ha 450—550 mc nocie ctumynsiuuu (P500). ITocie 3Toro BeI3BaHHBIEC TTOTEH-
1IMAJTbl XapaKTePU3YIOTCSI HU3KOYACTOTHBIMU OTPULIATEIbHBIMU U TTOJIOKUTENb-
Hbivu BostHamu (N600 1 P900) ¢ BBICOKOI aMILIUTYIOM U IIIMPOKUM pacIipeie-
JICHUEM I10 CKaJIbITy. 3aBUCUMOCTD UX JJaTeHTHOCTU U taTeHTHOocT! N300 1 P500
BO (PPOHTAJILHOI 00J1aCTH HAOTIOMAIACh MTApAJUIETbHO C KPUBOW BpEeMEHU peak-
K. B COOTBETCTBUY ¢ M3MEHEHNEM BPEMEHU PeaKIIMK UCITBITYeMOTO MEHSIOT-
¢ M JIATEHTHOCTH TTO3THUX KOMITOHEHTOB BBI3BaHHBIX ITOTEHIIMAIOB. BeposTHO,
n300paxxeHus1 6oJiee yrnopsimoYeHHbIX [0 OPUEHTALUU 3JIEMEHTOB MaTPUIIbl TPe-
OYIOT MeHbIIIe BpeMEHHM I 00pabOTKM B 3pUTEIbHON crcTeMe. 3aBUCUMOCTH
JIATEHTHBIX MEPUOIOB KOMITOHEHTOB BbI3BAHHBIX MMOTEHIIMAIOB B 3aThIJIOYHOM U
B JIOOHO# KOpPE OT CJIOXKHOCTH MaTpHUIl — IMPOILIEHTA YIOPSIAOYEHHBIX (C OMHOMI
opueHTaluei) aneMeHToB [abopa — mpencTapiaeHbl Ha puc. 14.9.

W3 pucyHka BUAHO, YTO PaHHUE KOMIIOHEHTbI HE U3MEHSIIOTCS TPU U3MEHe-
HHUM CJOXHOCTU (YMEHBIIEHUM CTETIeHU YIOPSAOYEHHOCTH) CTUMYJa, a TO3/-
HMe — 3aBUCST OT 3TOTO0, KaK 3aBUCUT U BpeMsI peakiuu Habtonaress. bbuin BbI-
YUCJIeHbI KO3(MOUIIMEHTBI KOPPESIIMU MEXTY Pa3TMIHBIMUA KOMITOHEHTaMU BbI-
3BaHHBIX ITOTEHIINAJIOB 3aTHUIOYHOM 1 JIOOHOM 001acTell KOPBI ¥ BpeMEHEM peak-
U1 Habmomate s (BpeMeHeM HaxKaTysl KHOIIKY). 3HaYrMMa KOPPEeJIIIIvsI JTaTeHT-
Hoctu 1to31HUX (300—900 MC) KOMITOHEHTOB BBI3BAHHBIX TTOTEHIIMAJIOB, 3aITCaH-
HBIX B JIOOHOW ¥ B 3aThIJIOYHOM 00J1aCTIX, CO BpEMEHEM peaKIIMK UCTIBITYEMbIX.

Bo ¢dpoHTanbHO#l obnactu (1o maHHbIM GMPT), mpeanonoxuTenbHoO,
B 30He BA6 1 B MOsICHOI M3BUJIMHE Pa3BUBAETCSI OTKJIUK BOBPEMsS U YXKe T0-
cJie peaklMy UCTTBITYeMOTO, TOC/Ie HaXKaThsl UM KHOTKU TyiakTa oTBeToB [Llle-
JienuH u ap., 2011].
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Pwuc. 14.9. 3aB1MCMOCTb NATEHTHOCTM KOMMOHEHTOB Bbl3BaHHbIX MOTEHLMANoB
(P80-P900, N150-N600), nony4eHHbIX B 3aTbINIOYHON 1 NTOBHON 06nacTsx oT cTeneHn
YyNOPSA0YEHHOCTM CTUMYIIOB B 3aaje BblAeneHns JOMUHAHTHOW OpUeHTaummn Ha 13o-
BpaxeHnn. AnekTpuyeckre peakLm Mo3ra 3apermcTpMpoBaHbl OT ANeKTPOAOB, pacnono-
XKEHHbIX B 3aTbINIO4HON (&) 1 NobHom (6) obnacTsx, tp — Bpems peakumum NCnbiTyeMoro

14.5. DAEKTPOOMU3MOAOTMYECKME
N IICUXODPMN3MYECKHME
MCCAEAOBAHUA BAUSAHUA
AANTEABHOCTM ITPEABSIBAEHMS
TEKCTYP HA TTOPOT'M PACITO3HABAHMSI

HccnenosaHve BpeMEHHON aKTUBHOCTU Pa3IWYHBIX 3BEHbEB HEHPOHHON
CeTU TMPM Paclio3HABaHUU CJIOXKHBIX U300paKEHUI MpeTeprieBaeT psi mocse-
JOBaTeIbHBIX TTpeoOpa3oBaHuit. JIJis1 pelieHus: MocTaBJIeHHbIX BOMPOCOB MPU-
MEHSIOT 2JIEKTPODU3MOTOTMUECKIE METOIBI U TICUXO(DU3NUECKUE U3MEPEHMUS,
B KOTOPBIX PETUCTPUPYIOTCST BBI3BAHHBIE TIOTEHIIMAJIBI, BpEMST peaKIIK U OTBE-
THI UCTTBITYeMoro. HemocTaTKoM MCKITIOUMTETbHO TICUXOMU3NIECKMX METOIOB
SIBJISIETCS HEBO3MOXKHOCTh OTpPENeSIeHUs] TTPOCTPAHCTBEHHO-BPEMEHHBIX Xa-
PaKTEPUCTUK MEXaHW3MOB MO3Ta, OCYIIECTBIISIONINX paclio3HaBaHWe U300pa-
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JKEHU, TOCKOJIBKY OTBET MCTBITYEMOTO, MOTOPHAsI peakIinsl 0Ka3bIBalOTCS Ca-
MBIM TIOCJIEIHUM 3TArioM, KOTOPBIN CJIeIyeT Mmocjie MpuHsaThs petneHust. MH-
Tepec MpelCcTaB/seT BpeMeHHasl Mocie0BaTeIbHOCTh BOBJICYEHMS B TIPOIIECC
pacrio3HaBaHUs Pa3IUYHBIX 3BEHbEB 00PaOOTKM CEeHCOpHOro curHaua [MBa-
Huukuii u ap., 1984; Kosinski, 2006; VanRullen, Thorpe. 2001]. AnekBaTHBIM
MOIXO/IOM K PelIeHWIO JaHHBIX 3a/1a4 SIBJISIETCSl PErMCTpaliisl 3pUTEIbHbBIX Bbl-
3BaHHBIX MMOTEHIIMAIOB B OTBET Ha MpeNbsBIeHUE N300paXkeHUH B 3a1a4ax pac-
no3HaBaHusl. OTaebHbIe BOJIHBI BBI3BAHHBIX IMTOTEHIIMATOB KOCBEHHO OTpaxa-
10T BOBJIEUCHUE PA3TMYHBIX HEHPOHHBIX MEXaHU3MOB B 3pUTEJILHON CHCTEME
B TIpo1iecc 00pabOTKU M pacrio3HaBaHUsI, BPeMsI aKTUBAIIMU PAa3IMUHBIX 3Be-
HbEB 3pUTEIBHOM CUCTEMBI B 3a/1a4aX pacrio3HaBaHMSI.

B mpenpiaymmx riaBax IpeacTaBlIeHBl TPOBEACHHBIC MCCISI0BAHUS 3pH-
TEJbHBIX BBI3BAHHBIX MOTEHIIMAJIIOB MaTpull U3 pelieTok [abopa pasnuaHoit
opuenrtanuu [Field et al., 1993—2004]. JlaHHBIII HaOOp COCTOMT U3 MATPUIL
C pa3HOIl OPMEHTAIIMOHHON YITOPSIIOYeHHOCThI0. OCOOEHHOCTh MAaTPUIL B TOM,
YTO OHM (hOPMUPYIOT TMHAMMUYECKHME YMOPSIIOYEHHbIE CTPYKTYpPhI, a OCHOB-
Hble (hU3nUecKre XapaKTepPUCTUKU U300paxkeHusI, TaK1e Kak 00111ast MIolaib,
4yucyio GpparMeHTOB, IPKOCTb, KOHTPACT, OCTABAIUCh HEM3MEHHBIMU, YTO BaX-
HO IS 2JIeKTpoU3noIornueckux uamMmepenuii [Xapayson u ap., 2007]. Ilepen
HabogaTeIeM CTaBWIM 3a1ady ONpenesieHUs] TOMUHMPYIOIel OpUeHTalnu
B cTuMyJie. Takske, IIpy MOMOIIM 00beIMHEHMST 2JIEKTPODU3NOTOTMIECKIX Me-
TonoB 1 GMPT ObLIM ITOJTydeHBI JaHHBIE O JIOKAJIM3alny BO BPEMEHU U IIPO-
CTPaHCTBE MO3Ta YeJI0BeKa IIEHTPOB MIPUHSTHSI PEIIeHUsI TIPU PacIio3HAaBaHUU
MaTpull pa3indHoii cnoxHoctu [ [enenun u ap., 2009; 2011].

Bpemst IpuHSTHUST pellleHusT 1O JaTeHTHBIM MepruoaaM KOMIIOHEHTOB 3pH-
TEJIbHBIX BBI3BAHHBIX ITOTEHIIMAJIOB COMOCTABJISIIA CO BpEMEHEM JIBUTATEIbHOM
peaklMu Ha CTUMYJIbl Pa3IMYHON CIOXHOCTU. PaccMOTpUM Ipyroii moaxo,
OCHOBaHHbII Ha aHAJIM3€ 3aBUCHMOCTH OTBETOB MCITBITYEMbIX 1 XapaKTePUCTUK
3pUTENBHBIX BbI3BAHHBIX MOTEHIIMATOB OT BPEMEHM MPEabsIBICHUS CTUMYJIA.
enb vccaenoBaHus 3aKI04aIach B CJEAYIOIIEM: U3BMEPUTh BpEMEHHbIE MTOPO-
I'M pacro3HaBaHUsI JAHHOTO KJlacca U300pakeHU B 3aBUCHMOCTH OT BpeMEHU
MPENBbSABACHUS] MATPUILL U OLICHUTh MUHUMAJIbHOE BPEMsI MPEAbSIBIECHUS] CTH-
MyJia, Ip¥ KOTOPOM HAOIIONAIOTCST OTJMYMS B XapaKTepUCTUKAX 3PUTEbHBIX
BBI3BAHHBIX MOTEHIIMAIOB B 3aBUCUMOCTH OT CIOXHOCTH ctuMyia [CenbueH-
koBa u ap., 2009; 2011]. I1pu coBmmameHNM BpeMEHHBIX IIOPOTOB paclo3HaBa-
HUS ¥ BOSBHUKHOBEHUS OTJIMYMIT MOXKHO TIPEIIoJiaraTh, YTO perucTpupyeMble
rapaMeTphbl OTPAKAIOT aKTUBHOCTh HEMPOHHBIX MTPOLIECCOB, OCYIIECTBIISIOIINX
MpaBUJIbHOE pacrlo3HaBaHUE TOMUHUPYIOIIEH OpUEeHTAlMd B M300pakeHUMU.
Bbicokoe BpeMeHHOe pa3pelieHue 3J1eKTPO(GU3U0IOTHIECKUX METOIOB TTO3BO-
JISIET OLIEHUTh MOMEHT pacIio3HaBaHUs U TIPUHSITUS PELIEHUST B 3aBUCUMOCTHU
OT YMOPSITOYEHHOCTU U300pakeHs, OTIMYMS MOPsIIKa OT Xaoca.
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B paborte ywyacTtBOBanM IBamlaTh 3MOPOBBIX HaOmomarenmeit 18—37 ner
¢ octporoii 3peHus 1,0 u Boie. U3MepeHust TpOBOAMIIM B U30JIMPOBAHHOM 3a-
TEMHEHHOI KOMHATe C TIOCTOSIHHBIM OCBellleHneM. PaccrosiHue mexy HabJto-
JlaTesieM M 3KpaHOM cocTaBisio 260 cM. PasmepHocTts MaTpull — 10 x 10 s5e-
meHToB [abopa. YrioBbie pazMepbl MaTpull coctaBisuid 100, pazMep Kaxmao-
ro anemeHTta [abopa 661 paBeH lo. IIpocTpaHcTBeHHas yactoTa pernetku la-
Oopa cocTapJsiia YeThlpe LMK Ha YIJIOBOM Irpajayc, YTO COOTBETCTBOBAJIO Ye-
THIpEM TIepMOAaM Ha 3JIEMEHT M ONTUMaJIbHOM KOHTPACTHOM UyBCTBUTEIbHO-
CTH K TIPOCTPAHCTBEHHOM yacToTe. MaKCMMabHBI KOHTPACT PEIIeTOK, pac-
CuMTaHHBI 110 hopmysie MaiikerabcoHa, ObuT paBeH 0,9. OpueHTalus KaxXaoi
M3 CTa PelIeTOK B MaTpuile Morjia 0Tk oT 0 10 1650 ¢ marom B 150. Mcrnonb-
30BaJIM TPU TUTIA MATPUILI, PA3TUIAIOIIMXCS IO CTETIEHU UX YITOPSIIOUEHHOCTH.
B MUHUMABHO YITOPSITOUEHHOM CTUMYJIE OpUMEHTAIIUs PeIIeTOK Oblia KBa3uc-
JIyJaifHO#M, M Kaxkmasl M3 JBeHAILaTy OpUeHTalMii ObLIa IIpeiacTaBlieHa B Ma-
TpUlIe paBHOBEPOSITHO. B ciiyyaitHOi MaTpulle pelIeToOK KaxXa0il OpueHTaluu
ob110 8,3 %. Wckmovanu mosBIeHUs B MAaTPUIIE Pa3IMIHBIX QUTyp, 06pas3o-
BaHHBIX COCENHUMU pelieTkaMu [abopa, MUHUMU3UPOBAIM BEPOSITHOCTb pa-
BEHCTBA OPMEHTALMIl MEXIy COCENHUMU dJeMEHTaMU. YIOpSIOUYeHHbIe Ma-
TPULIBI PA3INYATNCH 110 KOJTUYECTBY 2JI€MEHTOB, NUMEIOIINX ONMHAKOBYIO OpU-
eHTaluo. JloMuHupYyloIas OpueHTals B CTUMYJIE MOIjia ObITh OO BepTU-
KaJIbHOM, 1100 ropu3oHTanbHOM. Co30aHbl TpU Habopa MaTpUIl C pa3HOU pe-
ajm3almeil pacrpeneaeHus yrmopsimoueHHbIX U CIyJaliHbIX 21ieMeHToB [abopa.
Petretku omHoOM opueHTalMM B Matpuile — 8 % (cimydaitHast maTtpuia), 24 %
1 56 %, HO B KaXIOi peau3aliy MoJoKeHEe PEIIeTKN ONpeNeIeHHON Opu-
E€HTallMK1 MEHSJIOCh CllydyaitHbIM oOpa3zoM. Kaxmyto maTpuily u3 Tpex HabopoB
npeawasiasuin Ha 30, 60, 130, 250, 500, 1000 mc. ITocae Kaxkmoro mpeabsBie-
HUST TECTOBOTO CTUMYJIa MPEIbSBIISIIA HOBYIO CitydaiiHyio (8 %) mMacKy ¢ HO-
BBIM CJIyYailHbIM TTOJIOXKEHUEM PEILIeTOK OMpeAeIeHHO OpUEHTALIMU B MaTpU-
e. M306paxeHust MaTpHIl JaHbl B TIpeAblayIeM maparpade Ha puc. 14.6. Tam
M300pakeHbl BOCEMb MaTPUIL C PA3HOI CTENEHBIO YIOPSA0YEHHOCTH.

OcobeHHOCTb pa3pabOTaHHbIX IJIs1 3TUX UCCAEA0BAHMM XapaKTepPUCTUK CTH-
MyJia 1 MacKM 3aKJII09aach B MUHUMU3ALIMY pa3InIuii MeXIy HUMHU, TaK Kak
YUCJIO 2JIEMEHTOB B MaTpHIle, TTPOCTPAHCTBEHHAsT YacTOTa, KOHTPACT OCTaBa-
JIUCh TTOCTOSTHHBIMU. VI3MEHSTN TOTBKO BEJIMUMHY YITOPSIIOYEHHOCTH B TECTO-
Boii Mmarputie. CiieoBaTeIbHO, MAaCKMPOBKa ObllTa MAaKCUMaJIBHO BO3MOXKHOM.
OmHOBpPEMEHHBIM TTOBOPOT BCEX PEIIETOK B MATPUIle TIPUBOIMI K CMEHE CTH-
MYJIOB 1 K CMEHE MacKHU.

B mporiecce nccnenoBaHus UCTIBITYEMbIN TODKEH ObUT KilacCU(PUIIMPOBaTh
TECTOBbIC MATPUIIbl KaK BEPTUKAJIbHBIC WU TOPU3OHTAIbHBIC U, BHE 3aBUCH-
MOCTHU OT CTEIeHU YBEPEHHOCTH B IPAaBUJILHOCTU BbIOOpA, HAXKMMAaTh COOTBET-
CTBYIOIIYIO KHOMKY Ha MyJbTe B COOTBETCTBUU C MHCTPYKIIUEH.
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DekTposHIiedasorpaMMy TOJIOBHOTO MO3ra perMcTpUpPOBaJIv B 3aTbUIOYHOM,
TeMEHHOM, BUCOYHOI, 1IEHTPaJIbHOI 1 JTOOHOU 00JacTsIX, COMIACHO MEXIyHa-
POIHOI CUCTEME PacIIOOXeHUs 2JIeKTPoI0B «10—20». CurHaa oTBOAMUIN MOHO-
MOJISIPHO, OTHOCUTEJIbHO O0BEIMHEHHOTO yiTHOTO pedepeHTa. [1osoca nporry-
ckaHus ycunurenaei coctasisiia 1—100 T, yacrora auckperusanuu 1000 I
Jnst ynaneHust apteakTOB MOPraHUs U IBVKEHMSI TJ1a3 MapayijieSIbHO 3aITiChl-
BaJIU 3JIEKTPOOKYJIOTPAMMY, PErMCTPUPYEMYIO OUTIOJISIPHO C IBYX 3JIEKTPOJIOB,
PACTOIOXKEHHBIX BOKPYT JIEBOTO TJ1a3a UCILITYeMOTOo. Pernctpupytomnuii Kom-
MbIOTEP OBUT COETMHEH CO CTUMYJIMPYIOIIUM KOMITBIOTEPOM 4Yepe3 CTaHmapT-
Hblii COM-110pT, Yepe3 KOTOPhIi MepeaaBajics CMHXPOCUTHAJT O TUIIE U Hava-
Jie IpeAbSIBICHMSI TECTOBOTO CTUMYJIA. YTOUHEHUE BPEMEHU MPeIbsIBICHUS Te-
CTOBBIX MATPHIL OCYIIECTBJISITM C TTOMOIIBIO CBETOUYBCTBUTEIHLHOTO dJIEMEH-
Ta, TMPUKPEIJIEHHOTO K 3KPaHy M MOCBLIAIOIIETO JOMOJHUTEJIbHBII CUHXPO-
CUTHAJI O HayvaJsie MpeabsBAeHUsT HEMTOCPEACTBEHHO Ha YCUIUTEb. 3pUTEIbHbIE
BBI3BAHHBIE MOTEHIIMAJIBI YCPEIHSIN Ha KXl U3 TPEX TUTTOB TECTOBBIX CTH-
MYJIOB, pa3InYalolInXCs 10 CTENEeHU YITOPSA0UYEHHOCTH TSl KaXK0TO BpeMEeHU
MPEeNbSABACHUS, TPEBAPUTEILHO OObEAMHMB OTBEThI HA MAaTPUIIbI, C Mpeodia-
JIaHWEeM BEPTUKAJIbHBIX M TOPU3OHTATBHBIX pelreToK. KaXaprii ycpeTHeHHbI
3PUTEJIbHBII BbI3BAHHBII TTOTEHILIMA ObLT PE3YJIbTaTOM CTa TISATUIECITH MPeIb-
siBfieHuit ctumyia. O61iee Bpemsi 3ar1Ccy COCTaBISIIO IEBTHOCTO MUHYT. Yepes
KaXKIbIe TISITh MUHYT JeJIaJIv TTePEePhIBbI.

B kauecTBe CTaTMCTUYECKMX METOJOB B pabOTe MCMOJIb30BAIM KPUTEPHUit
BuskokcoHa, ecau pacrnpenesneHre ObUI0 OTIMYHO OT HOPMaJIbHOTO, WU Ofl-
HodakTOpHBIN aucniepcoHHbIN aHaan3 (ANOVA) sa3pika cratuctuku R mpu
HOpPMaJIbHOM pacripe/ieieHnu faHHbIX. [lepen mpoBeneHreM 01HO(MAKTOPHOTO
JIMCTIEPCUOHHOTO aHaln3a TaHHbIe MPOBEPSUIN B cpefie sl pacueToB R Ha Hop-
MaJTbHOCTh 110 Kputepuio [lanmupo—Yunka. OTauaust pu cpaBHEHUM TPYIITT
NIAHHBIX CUUTAJIA CTATUCTUIYECKU TOCTOBEPHBIMU, €CIIU BEPOSITHOCTH OLIMOKHU
He nipeBbiiana 5 %. B ncuxobu3nyecKoi YacTh 3KCIepUMEHTa aHaTUu3UPO-
BaJIM 3aBUCHMOCTb KOJIMUYECTBA MPABUIbHBIX OTBETOB M BPEMEHM peaKIIuu OT
BPEMEHU TPEAbSIBJICHUSI MAaTPULL M CONEPXaHUS B HUX OIHOHAIpaBIEHHBIX
sneMeHTOB. Ha puc. 14.10 nipencraBiieHbl TaHHbIE MCUXO(PU3UYECKON YacTu
SKCIEPUMEHTOB, YCPETHEHHBIE TI0 Pe3yJIbTaTaM BCEeX ABAIIIATH UCTTBITYEMBIX.

IMpu yBeMYeHNU BpeMeHM MPpeabsBIeHUs CTUMYJIOB ¢ 30 1o 60 Mc Kommde-
CTBO MIPaBWJIbHBIX OTBETOB JOCTOBEPHO HE U3MEHSIIOCH. 3HAUMMOE yBEeJIMUeHUE
PE3yABTaTUBHOCTU PACTIO3HABAHUS 3TUX MATPUIL HAOTIONAIHN TIPU TIPEIbSIBIIC-
HuM ctumyioB Ha 130 Mc 1 6osee. [Tocime 250 MC pe3yIbTaTUBHOCTDL PacIio-
3HaBaHMS JOMUHUPYIOIIEH OpUEeHTAllMK BhIXOAMUIA Ha MaTo. Pacrmo3HaBaHue
CIyJyalfHbIX MaTpUIl He 3aBHUCEI0 OT BPEeMEHU TPEAbSIBICHUS CTUMYIA U CO-
cTaBJisIo B cpeaHeM 47 %, 4TO COOTBETCTBOBAJIO YPOBHIO CJIydaifHOTro BhIOOpA.



296 Thasa 14

®
5 100 X
o =% x 800]
g 901 = 56 o x x ” ®
=
E 80 <7004 : |
= % s
2 70{ - < 600f }
g 3
: 2 500]
o 50 =
= t t t ¢ t ©
S 40 b 2400
8 30 P =001 300 P =005
z 100 1000 100 1000
5 Bpems npegbsasneHns matpuubl, MC Bpems npegbaBneHns matpuupbl, MC
~

Puc. 14.10. 3aBMCMMOCTb KONMYECTBa NPaBUIbHbLIX OTBETOB U BPEMEHU peakLun OT Bpe-
MeHW NpeabsABNeHNs MaTpUL, PasnNnUYHON CTeneHn ynopsaodeHHocTr; 8, 24, 56 — tpu
TMnNa matpuu, rae umdgpa o6o3HavaeT KONMMYeCTBO OAHOHANpPaBNeHHbIX ANEMEHTOB B Ma-
Tpuue. MorpelwHocT, 0603Ha4YeHHbIe BEPTUKANbHLIMU NIMHUAMN — OLIMOKa cpeaHero.
3Be3foyka — CTaTUCTUYECKV 3HAYMMOE OTNNYME B pacno3HaBaHWUm Tpex TUMOB MaTpuL,

Kaxk v cienoBaio oxXxuaaTh, Jydllie BCEro UCIbITYeMble CITPaBIsUIMCh C 3a/1a-
Yeil pacrio3HaBaHUsI TOMUHUPYIOIEH OpUEHTALMK TTPU MPEAbIBIEHUN Han0bO0-
Jiee YIOPSITOUYEHHBIX MaTPUIL (CTeTIeHb YITOPSIMIOYeHHOCTH 56 %), MakCcUMalb-
HOE KOJIMYECTBO MPaBUIBLHBIX OTBETOB COCTaBIANIO0 94 %. MaTpHIlbl CO CTeTe-
HBIO YIIOPSIOYCHHOCTH, PaBHOU 24 %, WCIIBITyeMble pACIIO3HABAIN 3aMETHO
XyKe, MaKCUMaJTbHOE KOJTMYEeCTBO MPAaBUIBLHBIX OTBETOB cocTaBiisiio 80 %. Ko-
JINYECTBO TMPABUILHBIX OTBETOB JIOCTOBEPHO YBEJIWUYMBAIOCH MO MEPE YBEJIM-
YEHUS CTEIEeHU YIOPSIOYeHHOCTH MaTPUIIbI TIPU BCEX BPeMEHaX IMpeabsiBiie-
HUS CTUMYJIA.

CpeaHee BpeMsi peakliMy 3aBUCEJIO OT TUIA MaTPUIL U HE 3aBUCEJIO OT BpeMe-
HU NMpeabsBieHust ctumyia. CpeaHee BpeMsl peakiiuy Ha cydyaliHble MaTpUIIbI
cocTaBIsiio 627 Mc, IJIs1 MaTPUIL CO CTEIMEHbBIO yropsaoueHHoCcTH 24—577 Mc,
JUTSI MATPULL CO CTETIEHBIO YITOPSmoYeHHOCTH 56—537 mc. TakuM o6pa3om, yeM
OoJsiee yropsaodeHa MaTpuriia, TeM Kopoue BpeMsl peakliuM U B Hell jierye pac-
MO3HATh JTOMUHUPYIOIIYIO opreHTalnio. OqHAaKO 3Ta TeHISHIIMS He Tpocye-
JKMBAeTCsT TIPU KOPOTKUX BPEMEHaX IPEeNbsBICHUsI CTUMYJIOB. [1pu mpeabsaB-
JeHnn Matpuil Ha 30 1 60 Mc TOCTOBEPHOI 3aBUCUMOCTH BpEMEHU PEaKIIUK OT
CTEIeHU YMOpsIOYeHHOCTH He oOHapyxXeHo. [lepBble 1O0CTOBEpHbIE OTIUYUS
BpPEeMEHHU peakiiMy OT TUIIA MaTPULL HAOJI0JaIu IPU BpeMeHaxX TMpeabsBIeHUS
crumyia HaurHas ot 130 Mc 1 6oJee.

B anektpoduznonornyeckoii 4acTu MCCIeA0BaHUsI aHATU3UPOBAIN 3aBUCH -
MOCTb aMILUTUTY/Ibl U JIATEHTHOTO MEPUOaa OCHOBHBIX KOMIIOHEHTOB YCPEAHEH-
HOT'O 3pUTEJILHOTO BBI3BAHHOT'O MOTEHIIMAIA OT BPEMEHU MPEIbSIBICHUS CTUMY-
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Jla ¥ CTETICH! YITOPSIIOYeHHOCTH MaTpull. Hanbosee coKHBIN KOMIUIEKC BOJTH
PETUCTPUPOBAIM B 3aTBUTOYHOI 00JIACTH, TIIe MOXHO OBbLIO BBIIEIUTH OTHOCH-
TEJIbHO paHHWe KOMIOHeHTHI. Ha puc. 14.11a mpencraBieHbl ycpeIHEHHbBIE 11O
BCeEM HaOMIOaTeNIsIM 3pUTEIbHbIE BbI3BAHHBIE MOTEHIIMAIBI, PETUCTPUPYEMbIE
B 3aTBIJIOYHOM OoTBemeHUU Oz, B OTBET Ha MATPUIIBI, TIPEIbSIBISICMbIC HA pa3HOE
BpeMsi, OT MUHUMAaIbHOTO BpeMeHH (30 mMc) 10 makcumanbHoro (1000 mc).
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Puc. 14.11. (A) — 3puTtenbHble BbI3BaHHbIe MOTEHLMArnbl YeNoBeKa, permcTpypyemMble
B 3aTblfIoMHOM oTBefeHUn Oz, Npy pasHOM BPeMEHU NpeabsBIIEHNs MaTpuLL CO cTene-
Hblo ynopsigodeHHocTu 8, 24 1 56 %. YcpegHeHbl faHHble No ABaAuati HabnogaTtensm.
St — npegbsaBneHne ctumyna; Resp. — cpefgHee Bpemsi oTBeTa Habnogatens. (B) —
CpaBHEeHWE 3aBNCMMOCTEN NAaTeHTHbIX NepMOAOB KOMMNoHeHTa P90 OT BpeMeHW NpeabsiB-
NEeHVs MaTpUL, Pa3nMYHON CTEMNEHN YNOPSIA0HEHHOCTU ANS ABYX rPYMM UCMbITYEMbIX.
CraTncTuyeckun 4OCTOBEPHOE YBENMYEHWe aTeHTHOro nepuoaa AN rpynnbl 2 No cpas-
HEHUIO C rpynnoi 1: Ansi Bcex TMNOB MaTpuL, U BPEMEHU NPeabsBIEHUSI BEPOSTHOCTb
owwnbkn meHee 5 %, KpoMe MaTpuL, CO CTENEHbIO ynopsiaodeHHocTn 24 Ha 130 mc,
rae OTNNYNSA HE LOCTOBEPHbI
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B 3puTenbHBIX BBI3BAHHBIX MTOTEHIIMANIAX, PETUCTPUPYEMBIX B 3aTHIJIOYHOMN
00J1aCTH, MOXKHO OBLTO BBIIEJUTH OTBETHI KaK Ha BKITIOUEHKE TECTOBOTO CTHMY-
Jla, TaK ¥ Ha €T0 BBIKJTIOYEeHHE (3aMeHa TeCTOBOI MaTpHIIbI Ha (hOHOBYIO). OTBe-
THI Ha BKJIIOYEHWE CTUMYJIA XapaKTePU30BaTUCh CTAOMIBLHBIM JITATEHTHBIM TIe-
PUOAOM, B TO BpeMsI KaK OTBEThI Ha BBIKJIIOUEHUE 3aBUCEJIM OT BPEMEHU MPEIb-
SIBJICHUSI CTUMYJ1a. B paboTe n3yuanu oTBeThl Ha MpeabsBIeHUE TECTOBOTO CTH -
MyJia, B KOTOPBIX BBIICJISUIM IB€ BOJIHBI C OTPULIATENIBHOM MOJISIPHOCTBIO U Ye-
TBIPE BOJIHBI C MTOJIOKUTEIbHOM MOJISIPHOCTHIO. J1J1s1 y106CTBa BOJHbBI ObUIM 000-
3HadeHbl: P90, N140, P200, P300, N500, P800, roe mudpbl COOTBETCTBYIOT Jia-
TEHTHBIM TIEpUOIaM KakKI0rO KOMITOHEHTA.

IIpu KOpOTKOM BpeMeHU MpeabsiBieHus: ctumysia Ha 30 u 60 MC BbI3BaHHbBIE
MOTEHIMAJIbI 3aThUIOYHOI 00JIACTH HE 3aBUCEIN OT CTEHEHU YIMOPSIIOYECHHO-
ctu MaTpull. [lepBble 3HAUMMBIC 3aBUCUMOCTHM aMILTATYIbl OT THUMA CTUMYJa
HaOJItoJaIu TIpY BpeMeHU mpeabsiBieHus marpull Ha 130 mc. [1pu sTOoM BO3-
pacraiia amruutyna no3gaux BostH P300, N500 u P800 B oTBeT Ha 6osee ymo-
psiTOYeHHBIe MaTPUIIBL. JIOCTOBEPHBIX OTJIMYMI B aMIUTUTYIE BOJTH B OTBET Ha
NpeabsaBICHUE MATPULL CO CTEIICHBIO YIIOPSI0YeHHOCTU 24 1 8 He 0OHAPYKEHO.
TIpu panpHeiileM yBeJIMYEHUY BpEMEHU TIPEIbIBICHUS Pa3IMUMSI B aMILJIATY-
Jlax TO3IHUX BOJH BBI3BAHHBIX MOTECHIIUAIOB COXPAHSIMCh. AMILIUTYIA PaH-
HUX KOMITIOHEHTOB 3pUTEJIbHBIX BbI3BAHHBIX oTeHInanoB P90, N140 sHaunmo
He M3MEHsIIach TIPU YBEJWYEHUN BPEMEHU TIPEIbIBICHUS CTUMYJIa, U He 3a-
BHCEJIA OT CTETICHU YIOPSIOUeHHOCTH MaTPUIL.

BbI3BaHHBIE IOTEHLIMAJIBI, PETUCTPUPYEMbIE B 3aThIJIOUHBIX, TEMEHHBIX, LIEH-
TpaJIbHbIX, BUCOUHBIX U JIOOHBIX 00JIACTSIX MOXKHO ObUIO YCJIOBHO pa3deNuTh Ha
JIBE TPYMIIbI 10 (hopMe M KOMIIOHEHTHOMY COCTaBYy: TEMEHHO-3aThUIOYHBIC U
JIOOHO-1IEHTpaJIbHbIe. B 3pUTEIbHBIX BBI3BAHHBIX MOTCHLIMAIAX, PETUCTPUpPYeE-
MBIX B JIOOHO-LIEHTPaJIbHBIX 00J1aCTSIX, JOMUHUPOBAJIU MTO3IHKE BOJTHBI. 3aBUCH-
MOCTH TTO3IHUX BOJTH OT THIIA CTUMYJIa ¥ BpEMEHU TPeIbABICHNS ObUTH aHAJIO-
TUYHBI 3aBUCUMOCTSIM 3THX K€ BOJIH, PETUCTPUPYEMBIX B TEMEHHO-3aThIJIOUHBIX
obnactsax. PaHHue KOMIOHEHTHI B JJOOHO-LIEHTPAJIbHBIX 00IaCTSIX ObLIM BhIpa-
JKEHBI ¢1a00 1 He 3aBUCEIN OT TUITA CTUMYJIA, YTO OOBSICHSIETCSI TeHepalueil paH-
HUX KOMIIOHEHTOB 3PUTEIbHBIX BbI3BAHHBIX ITOTCHIIMAIOB B 3pUTEIbHBIX, 3aThI-
JIOUHBIX 00JIACTSIX. MUHUMAIbHOE BpeMsl TIPEAbSBICHUSI CTUMYJIA, TIPU KOTO-
pPOM HaOJIONANIM OTJIVYMS B aMITIMTYIE JIOOHO-IIEHTPATbHBIX 3pUTETbHBIX BbI-
3BAHHBIX [IOTEHLIMAJIOB B 3aBUCUMOCTH OT TUIIA CTUMYJIa, cOCTaBsiIo 130 Mc, Tak
K€, KaK U JIJIS1 3aThJIOUHbBIX 3pUTEIbHBIX BhI3BAHHbBIX MOTeHLIMAIOB. CYIIECTBEH-
HBIM OTJIMYMEM 3PUTEIbHBIX BbI3BAHHBIX MTOTCHIIUAJIOB B JIOOHO-IIEHTPAIbHBIX
00J1acTsIX OblIa 3aBUCUMOCTD JIATEHTHOT'O TIeprojia Mo3aHero KoMrnoHeHnTa P400
OT TUIIA MaTPUIL. DTO MOJIOKUTEIbHAS BOJTHA BO3HUKAJIA B cpenHeM yepes 400 Mc
MocJie MPeIbIBICHUS CTUMYJIA, €€ JJATEHTHBII MepUo YBETMINBAIICS TIPUMEpP-
Ho Ha 40 Mc TIpu NpeIbsIBICHUU MEHee YITOPSI0YeHHBIX, COOTBETCTBEHHO, OoJiee
CJIOXKHBIX JUISI paCIiO3HaBaHUsI, CTUMYJIOB.
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B xome mpoBeneHusT McciaenoBaHUIA OBIJIO OTMEYEHO, UTO He BCe Habiroma-
TeIM OIMHAKOBO XOPOIIO CIPABJISAIOTCS C 3ajadyeil pacro3HaBaHUST JOMUHM-
pyIolIeil OpUeHTaIlM1, 0OCOOEHHO MPU KOPOTKHUX BpeMEHaxX MpPeIbsBICHUST Ma-
Tpuil. [IpuMepHO MOJOBMHA MCIBITYEMBIX YKa3bIBalia Ha CJIOKHOCTD BBITIOJHE-
HMSI TOCTaBJIEHHOM 3314y MPY BpeMeHax MpebsiBICHUs CTUMYJIa MEHee YeM Ha
250 mc. Ipu npembsaBieHnu cTuMyIoB Ha 60 1 30 Mc aTH HabTIOAATENIN HE YCIie-
BaJIM MPABWJIBHO OMNPEAeTUTh TUTT CTUMYJIAa, U PEe3YJbTaTUBHOCTD BBITTOJHEHMS
3374 y HUX COOTBETCTBOBAJIA CITyYaifHOMY yrajbiBaHuIo0. JIpyras moJoBUHA UC-
TIBITYEMBIX CIIPABIISIACH C 3aa4ei TPU BCeX BpeMeHax MPeIbsiBIeHNS] MATPULI.

B Hacrosiiiiee BpeMsi OOJNBIION MHTEpPEC TPEACTaBIIAeT aHaIU3 pasTuduit
MeXIy HaOJomaTeIIMy B TTONysinuu. Jlaxke HeCMOTpsT Ha HEOOJBINYIO BbI-
6GOpKY, 00paTMM BHUMaHWe Ha 3T OTIMYMsl. [IpoBeaeHHbBI HAMU KJIacTepHBII
aHaJIM3 MeTOOM K-CpeIHMX, TIO3BOJIWII Pa3Ne/IUuTh HabTIoaaTeIell Ha TPYIIIHL.
Kaxk moxazano Ha puc. 14.12, mpu nipeabsBIeHMN MaTpull Ha 60 Mc HabIoa-
TEJIM Pa3IeISIIOTCS Ha IBE IPYIIIThl UCITBITYEMBIX, Pa3IMUYaOLINXCS 1O KOJMYe-
CTBY MPaBUJIbHBIX OTBETOB.
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KONMn4eCTBO NpaBUIbHbIX

NopsaKoOBbLIN HOMEP ncnbiTyemoro

Puc. 14.12. PasgeneHve HabntogaTenen ¢ NOMOLLbIO KNacTePHOro aHanvaa Ha ABe rpyn-
Nbl NO PE3yNbTAaTUBHOCTM Pacno3HaBaHWs MaTpuL, CO CTENEHbIO YNOPSA0YEHHOCTUN 24
1 56. Cepble TOHKM — WUCMbITYEMbIe C BbICOKOM pe3ynbTaTVBHOCTbLIO pacrno3HaBaHus
MaTpuL; YepHbIE TOYKN — UCMbITYEMbIE C HU3KOWN Pe3ynbTaTUBHOCTbLIO pacno3HaBaHus

B cootBeTcTBUM € pe3yabTaTaMu KJIaCTEPHOTO aHAIM3a, Pa3e/MBILEro Ha-
Osroaresieit Ha IBe TPYIIIbl, Mbl UBYUYMJIM PE3YJIBTAThl ICUXO(DU3NUECKUX JaH-
HBIX Y MOJIYYUJIU JBE aHAJIOTUYHBIE TPYIIbI HaOTIoAaTes el Ha OCHOBAaHUM APY-
rOro KpuTepusi — HajJluuue / OTCYTCTBME CTATUCTUYECKU JOCTOBEPHBIX OTJIM-
yuii (ANOVA) B paclio3HaBaHUM MaTpUll pa3HOW CTEMEeHU YHOPSIIOYEeHHO-
CTH TIPY KOPOTKMX BpeMeHax npeabsasierus (30 u 60 mc). Ha ocHoBaHUM 3T0-
rO KpUTepus: rpynmna | — UCIbITyeMble, YCIEIIHO CIpaBsIoIecs ¢ 3aaadeit
pacro3HaBaHUs JOMUHUPYIOIIE OpUEHTALIMU B MaTPUIIaX TTPU KOPOTKUX Bpe-
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MEHax IIPeIbSIBICHUST CTUMYJIA (IeBATH YeJIOBEK); TPYIIa 2 — UCIIBITyeMbIe, He
CITpaBJISAIONINECS C 3aadeil pacrio3HaBaHUsI TTPU KOPOTKUX BpEMEHAX MPeIbsIB-
JIEHUS CTUMYJ1a (OMMHHAALIATH YeJTOBEK).

AHanu3 JaHHBIX, TPUBEAEHHBIN HIKE, OCHOBAH Ha pa3[eIeHNU HabmoaaTe-
JIeil Ha TPYIIIIBI C IIOMOIIBIO BTOPOTO KPUTEPUST — PA3JINIKsI B pacIio3HaBaHUK
Pa3HBIX TUIIOB MaTPUIL TPY KOPOTKUX BPEeMEHaX MPEIbSIBICHUS.

Ha puc. 14.13 npencTaBieHbl pe3yabTaThl NCUXOMDU3NUECKUX TaHHBIX IS
JBYX TPYIII UCIIBITYeMbIX. Kak BUIHO M3 PUCYHKA, CPeIHEe KOJIMIECTBO IIpa-
BUJIbHBIX OTBETOB B IPYIIIE | BhILIIE, YeM B IPyIIITe 2 PU MPEIbIBICHUN MATPHUII
CO cTeneHblo ynopsimoueHHocTH 24 % u 56 % na 30, 60 u 130 mc. I1pu 6omee
JUTATEJIHOM IIPEIbSIBICHUN CTUMYJIA PA3IUUMsI MEXKIY TPYIIIIaMU [IPOIAJaioT.
IMpu pacno3HaBaHUUM CIyYailHBIX MaTpUIl (CTEMEeHb YIOPSIOYeHHOCTH 8 %)
TIPOIIEHT BBIOOPA TOMUHUPYIOIIEN OPUSHTAIINN COCTABIISLT okoJio 50 % BHe 3a-
BUCUMOCTH OT BPEMEHMU MPEIbSBICHUS CTUMYJIa B 00EHMX IPYITITaX YCPEIHEHUST.
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800 x
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40
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* (&) x x x
3 80 = 7004 L J I
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s « 50071
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E 40 4007
) p < 0,001 300 p <0,01
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Puc. 14.13. 3aBMCUMMOCTb KONMYECTBa NPaBUITbHBIX OTBETOB U BPEMEHU peakumn
OT BPeMeHM NpeabsBNeHns MaTpuL, pasnnyHon CTeneHn ynopsiaoYeHHOCTU.
(A) — pesynbTaThl 4151 NEPBON rPpynnbl HabnaaTenen (AeBaTb YenoBek).

(B) — pesynbTaThbl Ans BTOPOW rpynmnbl Habnogatenen (ognHHaguaTb YenoBek)
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IMpu penbsiBieHUN cTUMyI0B Ha 30 1 60 Mc AT UCTIBITYeMBIX B rpyrmie |
Obl1a Moka3zaHa JOCTOBEPHAs 3aBUCUMOCTb PE3YJTaTUBHOCTHU PaCliO3HABAHUS
OT CTEIEeHU YIOPSIIOYEHHOCTH MaTPUIL, B TO BPEMsI KaK B TPYIINe 2 KOJIMYECTBO
MPaBUWJILHBIX OTBETOB HE 3aBUCEJIO OT THIIA MaTPUIl. YBEJIIMUEHUE KOJIUYEeCTBA
MPaBUJBHBIX OTBETOB B TpyIIie | Mpu yBeIUUYEHUU CTENEHU YIOPSAOYEeHHOCTH
CTUMYJIa MOATBEPKAAET MPEANOIOKEHNE O TOM, UTO UCTIBITYEMbIE B 3TOM rpym-
Te CMPaBJISIIUCH C 337aueii pacrio3HaBaHUsI TIOMUHUPYIOIIEH OpUEeHTALINY TaXKe
IIpUY TAKOM KOPOTKOM BpeMEHM MpeabsBIeHUs cTuMya, Kak 30 mc. B rpymre 2
HCIIBITYeMble HAUMHAIOT CIPABJISITLCS C 3aaueii paclio3HaBaHUsI TIPY MPEbsIB-
JIEHUU CTUMYJIOB Ha 130 Mc, TIpy 3TOM BpeMeHU TPEIbsSBICHUST Ha pe3y/IbTa-
TUBHOCTb UX OTBETOB HAUMHAET BJIUSTh CJIOXKHOCTh N300pakeHMUSI.

3HayMMoe BIMSIHUE CJIOKHOCTH 3a1aud Ha BpeMsl peaklIMy Mbl HaOJIoaaIn
B rpyrre 1 UCTIbITYeMbIX TIPU TIpeIbsiBIeHUM CTUMYJIOB Ha 130 Mc u GoJiee, B TO
BpeMsl KaK B TpYIINe 2 3HaYMMble U3MEHEHUS OT CJIOKHOCTH 33Ja4u HauMHa-
torest ot 250 Mc 1 6ostee. Bpems peakiiuu y MCIIBITYeMbIX B TpyIine 1 ObLI10 3Ha-
YUMO MEHbIIIe, YeM B TpYIIe 2 B AUara3oHe BpeMEeH TPeIbsIBICHUs] CTUMYJIOB
ot 130 go 1000 mc. IpeabsiBaeHre cTuMyJjia Ha 30 MC BBI3BIBAJIO YMEHbILICHUE
BpEMEHU peakiliuu B rpyrmie 2. BeposTHO, 3TO CBSI3aHO ¢ TeM, YTO MCIIBbITYe-
Mble, He YyCTieBalolue pas3IisiieTh U300pakeHne, pearnpoBaiy HaxkaTUeM Ha
KHOIIKY TOJIbKO Ha TIPeIbsSIBIIEHNE TECTOBOM MaTPHUIIbI, HE TPUHUMASI PEILIEHMSI.
COOTBETCTBEHHO, YeM KOpoUe BpeMs IpeabsBIeHUs (B MHTepBajie BpeMeH 30—
60 Mc), TeMm OBICTpee 3TH UCTTBITYeMble HAKUMaJIi Ha KHOTIKY.

Ha ocHOBaHUM pasneneHNs UCITBITYEMBIX Ha JBE TPYIIITHI ITO Pe3YIBTATUBHO-
CTH pacIio3HaBaHMsI, BEI3BAHHBIE TTOTEHIIMAIBI OBUTM pa3ie/ieHbl Ha aHaJIOTUY-
HbI€ TPYIIIbI; TPyINa | — yCIelrHo CrpaBIIsolascs ¢ 3aaa4eil pacrio3HaBaHUS
MPU KOPOTKOM BPEMEHU MPEIbSIBICHUS CTUMYJIa, U TPyITa 2 — He CIIpaBIIsiio-
asicst ¢ JaHHOM 3amaveii. bbuta mpoaHaM3MpoBaHa 3aBUCUMOCTb aMILUTUTY IbI
OCHOBHBIX BOJIH 3PUTEJIbHBIX BBI3BAHHBIX TTOTEHIIMAJIOB OT BpDEMEHU MPEIbsiB-
JIEHUS MaTPULL OTAEJIBHO IS IBYX TPYIIIT UCTIBITYEMBbIX.

Bbi1o 0O0HapykeHOo, YTO aMILIUTYJa BCeX KOMIIOHEHTOB 3PUTENbHBIX BbI-
3BaHHBIX TTIOTEHIIMAJIOB B TpyMIie 1 0oJbllie, YeM B IpymIie 2 MpakKTUIeCKU Ipu
BCceX BpeMeHax TpeabsiBieHus. CyMMapHas aMIUIMTyJa BCEX KOMITOHEHTOB
3pUTETBHBIX BBI3BAHHBIX MOTEHIIMAJIOB MOXET OTpaXaThb 0O0Ilee KOJUYeCTBO
HEpOHOB, BOBJIEYEHHBIX B MPOIlecC pacrio3HaBaHus1. CTaTUCTUUECKUIT aHATA3
IToKa3aj, YTo CyMMapHast aMILTUTya BCeX KOMITOHEHTOB 3pUTEIbHBIX BHI3BaH-
HBIX TTOTEHIINAJIOB, YCPeTHEHHAS IT0 BCEM BpeMeHaM IPeIbsIBJICHUS, TOCTOBEP-
HO OoJiblle B rpyririe | 1Mo cpaBHEHUIO ¢ TPYINOii 2. DTo siBjIeHre HaOI01aIu
B 3PUTEJIbHBIX BbI3BAHHBIX MOTEHIIMANIAX, PETUCTPUPYEMBIX B 3aThLTOUYHON 00-
JIaCTM B OTBET KaK Ha YIOPsSIIOUYeHHbIE, TaK U HAa HEYNOPSIIOYEHHbBIC MAaTPUIIHI.
Hawnbosee BbIpakeHHbBIC OTIUYMS MEXIY TpyIaMu HaOIodaIu IS KOMIO-
Henta P300. Ero ammiuTtyna tocToBepHO 0oJiblie B TpyIine 1 Mpu NpeabsBie-
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HUU MaTpull Ha KopoTkoe BpeMs, oT 30 1o 130 Mc. B 3puTebHBIX BbI3BAHHBIX
MOTeHIIMAJIaX, PETUCTPUPYEMBIX Y UCTTBITYEMBIX B TPYIITiE 2 ITPU 3TUX BpeMeHax
npeabsiBiaeHus1, BojHa P300 3ayacTyio oTcyTcTBOBaIa.

Hapsiny ¢ yBenmnmyeHrMEM aMITIUTYIbl 3pUTENbHBIX BbI3BAHHBIX MMOTEHIIMATIOB
B rpyrre 1 Habmofaau TOCTOBEpPHOE YMEHbILIEHHUE JaTeHTHOrO Meproia paH-
Hero kommoHeHTa P90, pernctpupyeMoro B 3aTbUIOYHON 00JACTH, W JIATEHT-
HOTO TepuoJa KOMIIOHEHTa LieHTpaJbHOI obnactu P180 s Kaxmoro BpeMeHu
MpeIbsIBICHUS TIPU JTI000M TuIie MaTpull. CpenHee 3HaYeHUe JTJATEHTHOTO MepH-
ona KoMmnoHeHTa P90, usmepeHHoe 1o oTBeTaM Ha BCe TUIbI MaTpULL, B rpyIine 2
ObL10 OOBIIe, YeM B rpyrme 1 Ha 7 Mc (puc. 14.13 B). 11 komnonenTa P180 Ha-
60N aHAJIOTUIHOE YBEIMUEHUE JJATEHTHOTO Ieproja B rpyrne 2 Ha 27 Mc.

B naHHO# paboTe MbI UCTIOTB30BAIN TPY TUTIA CTUMYJIOB, PA3TNYAIOLINXCS 1O
CTEeTIeHN OPUEHTALIMOHHON YIOPSIOYEHHOCTH, TO €CTh 0 KOJTMUECTBY OMHOHA-
MpaBJIEHHbIX 2JIEMEHTOB, COJEPXKALIMXCSl B U300paxeHuu. B 3anaue onpenene-
HUS TOMUHUPYIOIIIEH OPUEHTAIMU B CTUMYJIE OTHOCUTEIBHOE KOJIMYECTBO 3JIe-
MEHTOB C OJIHOW OpUEHTALIMEN SIBJISIETCS KITIOUEBBIM TSI TIPUHSATHS TTPaBUIIBHO-
ro peleHust. DTO MOATBEPKIAIOT Pe3yIbTaThl HACTOSIILETO UCCAETOBAHMS U Ha-
KX Tpeabinynmx padot [XapaysoB u ap., 2007; lenenuu u ap., 2009; 2011;
Harauzov et al., 2016]. B o01em ciiyyae KOJMYECTBO MPaBUILHBIX OTBETOB YBE-
JIMYMBAETCS, a BPeMsI peakliiy YMEHBIIIAeTCsl TTPY YBEJTUUEHUU CTETIEHU YIIOpsI-
JOYEHHOCTU CTUMYJIAa. DTO TOBOPUT O CBSI3U YITOPSIAOYEHHOCTH MATPUIL U CJIOXK-
HOCTM pacrio3HaBaHUs TOMMHUPYIOIIEH OpUEHTAIIMM B M300pakeHUN, — YeM
MEHBIIIE B MAaTPUIIe OHOHAIIPABIEHHBIX 2JIEMEHTOB, TEM CJIOKHEE CIeIaTh BbI-
60p. Hammm pe3yssraThl COMIACYIOTCS € TUTEPaTypHBIMU TaHHBIMU, B KOTOPBIX
OBUTO TIOKA3aHO, YTO BPeMsl PEaKIIMU Pa3InIacTCs B 3aBUCIMOCTU OT CJIOXKHO-
cru 3agaun | Beamukosa, Bacunes, 1976; Bacon-Mace et al., 2005]. CinenyeT oT-
METHTb, YTO BPEMSI peaKLIK 3aBUCUT HE TOJIBKO OT CIIOXKHOCTH CTUMYJIa, HO TaK-
3Ke ¥ OT KOHTpacTa, ero okpyxxeHus [Obrenovic et al., 1996]. Ho B Haimx akcre-
pPUMEHTaX OCHOBHbIE (HDU3NUYECKUE XapaKTePUCTUKU MaTpHUll, TakKue Kak obiiast
TJI01IAlb, YUCIIO (PparMeHTOB, SIPKOCTb, KOHTPACT, OCTABAIMCh HEU3MEHHBIMU.

[MonyyeHHble HaHHBIE MCUXOMU3UYECKUX M3MEPEHMIT TOKa3aau, 4To YBe-
JIMYEHWE JJIUTETbHOCTU TPEIbSIBICHUSI CTUMYJA YBEJIUYMBAET BEPOSITHOCTH
MpaBWIBHOTO pacrio3HaBaHus. OMHAKO 3Ta 3aBUCMMOCTb — HeJmHelHas. Tak,
YCPETHEHHOE IO BCEM MCITHITYeMbIM KOJTMYECTBO MTPaBUJILHBIX OTBETOB HAUMHAET
3HAYMMO BO3PacTaTh TOJBKO MPY MPEIbIBICHUH CTUMYJIOB Ha 130 Mc 1 GoJtbIiie.
HauuHas ¢ aToro BpeMeHU NpebsBIeHNsI, HAa0M0aaeTCcsl TOCTOBEPHOE BIMSHUE
CJIOKHOCTH 3a7a4y Ha BpeMsT peakLMK. DTU pe3yJIbTaThl TOBOPST O TOM, UTO Bpe-
MEHHM TMpeIbsIBIeHUS cTUMYyJIa Ha 130 MC TOCTaTOYHO JUTST TOTO, YTOOBI BCE UCIThI-
TyeMble MOTJIM CIIPABJISITHCS C 3aaueil pacrio3HABAHUsI TOMUHUPYIOILEH OpUEeH-
Tauuu B u300paxkeHunu. [1py MeHbILIEM BpeMEeHU MPeIbsIBICHUsI PACITO3HABAHKE
3aTPYIHEHO, a [UISI TIOJJOBUHBI MCTIBITYEMBIX HEBO3MOXHO. ClienyeT OTMETUTD,
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YTO TOJIyYEHHbII B HAIIMX UCCJIEIOBAHUSIX BPEMEHHOI MOPOT pacro3HaBaHUS
He SIBJISIETCSI a0COJIIOTHO TOYHBIM, TaK KaK TOYHOCTh U3MEPEHUST OTPAaHNIMBAECT-
Csl KOJIMYECTBOM BPEMEH MpeabsIBIIEHUsI cTUMyJia. B paboTe ObUIO MCITOIb30Ba-
HO 11IeCTh BpEMEH MPEIbSIBICHUS, U peaibHbII TTOPOT pacrio3HaBaHMSI JTAHHOTO
KJlacca CTUMYJIOB HaxomuTcst B mHTepBaie ot 60 mo 130 mc. ITo suTepatypHbIM
JTAHHBIM, TIOPOT PACTIO3HABAHUS PA3IUYHBIX U300paKeHUI HAXOAUTCSI B MHTEP-
Basie 50—60 mc [Pins, Ffitche, 2003]. IuTeTbHOCTD MEKCTUMYIBHOTO MHTEPBA-
Jla TaKxKe OKa3bIBaeT BIMSIHME Ha paclio3HaBaHMe cTUMYJIOB [Bacon-Mace et al.,
2005; Del Cul et al., 2007]. MackupoBoUYHOe 1300paxkKeHKe, KOTOPOE MPEabIBIISI-
1 yepe3 40—60 Mc u Gosiee rocie CTUMYJIA, TPAKTUYECKU HE OKA3bIBaIO BIIMSI-
HMSI Ha pacro3HaBaHNe KOPOTKO TIPEIbSIBISIEMBIX TECTOBBIX M300paxkeHuii [ Del
Cul et al., 2007]. B kauecTBe CTUMYJIOB OBLIM MCTIOJB30BaHbl (hoTorpaduu pas-
JIMYHBIX KUBOTHBIX M HATYPaJIbHBIX CLIEH, KOTOPbIE JEMOHCTPUPOBAIN Ha 6 MC.
IMocne TecroBoro cTUMYyJIa CaeaoBaia AMHAMMUYECKas Macka ¢ (puITPOBaHHBIM
OeJIbIM LIIYMOM, KOTOpasi, T0 MHEHHUIO aBTOPOB, U BIIMSIIA HA yBEJWYCHUE Iopora
pacrio3HaBaHUSI TECTOBBIX CTUMYJIOB.

B Hamumx yciaoBUSX CTUMYJSLMAM MTOJOBUHA UCIIBITYEMBIX HE CIPABIIsIaCch
C 3amavyeil MpU MpenbsBICHUM CTHMYJa naxe Ha 60 mc. OTHOCUTEIbHO BbI-
COKMII BPEMEHHOI TOPOT OOBSCHSETCS TeM, YTO B HAIIUX SKCIIEPUMEHTaX
HCTIONBb30BAIM 00Jiee CIOXHBIE CTUMYJIbI M ONTUMaJbHble MAaCKUPOBOUYHBIE
M300pakeHMs, TO €CTb MaKCUMAaJIbHO OJIM3KUE K TECTOBBIM M300paskeHUSIM
10 TIPOCTPAHCTBEHHBIM XapakTepucThKaM. K ToMy Xe, repen MCIbITyeMbIMU
OblIa TIOCTaBIeHa TTPUHIMITMAIBHO JApyras 3agadya — OIpeleeHrue TOMUHK-
pylollieil OpMeHTaIMU LIeJIOTO U300paKeHUs.

DeKTpoU3NOJOTUIECKHE UCCIIeIOBAaHMS MOKAa3aiu, YTO BbI3BaHHBIE T10-
TEHIIMAaJIbl B OTBET Ha IJIUTEIbHOE MPEIbsBICHUE CTUMYJIOB 3aBUCSIT OT KOJIMYE-
CTBa OJTHOHATIPABJIEHHBIX 3JIEMEHTOB B M300pakeHuU. CoraacHO MOJyYeHHbBIM
JIAHHBIM, 0oJiee YITOPsIIOUeHHbIE CTUMYJIbl BbI3bIBAIOT YBEIMUEHUE aMILTUTY/ b
OTHOCHUTEIbHO MO3IHUX KOMITOHEHTOB 3pUTEIbHbIX BbI3BAHHbBIX MOTEHIIUAJIOB,
HabI0aaeMoe TIPAaKTUUYEeCKU BO BCEX OTBEACHUSIX. DTO MOATBEPXKIAET MOJYIEeH-
Hble paHee pesyabrarbl [Xapay3os u ap., 2007; enenun u np., 2009; 2011].
Y4uThiBasi, YTO OCHOBHBIE (DM3UYECKHE XapaKTepUCTUKU MaTPHUIl OCTaBaJIMCh
HEM3MEHHBIMM, PAaHHUE KOMITOHEHTBI 3PUTETbHBIX BBI3BAHHBIX MOTEHIIMAJIOB,
KOTOpBIE He 3aBHCEJIN OT TUIIA MaTPUIL, MOKHO pacCMaTpUBaTh KaK OTpaXkeHUe
MPOIIECCOB TIEPBUYHOM 00pabOTKM 3pUTEIbHOTO cuTHaa. ClieyeT OTMETHUTD,
YTO B IPEIBIAYIINX paboTaXx HaMM ObLIa IToKa3aHa 3aBUCUMOCTh BOJIHEI P200 ot
tuna crumysa [ XapaysoB u ap., 2007; lenenus u ap., 2009; 2011]. AMruiutyna
9TOI BOJIHBI YBEJIMUMBAJIACh 110 ME€pPe YMEHBIIEHUSI CTEIEeHN YIOPSIIOYeHHO-
ctu. B nanHoit pabote Mbl ToXXe HabIOAAIM yBeauueHue BojaHbl P200 B oTBeT
Ha MIpeIbsSIBJICHUST MeHee YIOPsII0UeHHbBIX MATPUIL TPAKTUYECKU TTPU BCEX Bpe-
MeHax MpeabsiBieHUus1 cTuMyaa. OnHAKO pa3auuusl He JOCTUTaIU YPOBHS CTa-
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TUCTUYECKOI JOCTOBEPHOCTU. MOXKHO TIPEAMNOJIOXKUTh, UYTO 3Ta BOJTHA OTpaXka-
€T aKTUBHOCTb 00JIee CIIOKHBIX IMPOLIECCOB OMMCAaHUsI M300paXkeHU i, TAKUX KaK
npoliecchl 00beAMHEHUsT (parMeHTOB U300paKeHUS B €IMHOE 11eJI0€.

Bosee mo3aHue BOTHBI, Ha KOTOPBIE OKa3biBasla BIUSIHUE YIOPSIIOYEHHOCTD
CTHUMYJIa, MOXHO COOTHECTHU C ITPOLIeCCaMU PacliO3HABAHUS U MPUHSITUS pele-
HUSI O TUTIE CTUMYJIA, C MOTOPHBIMU PEAKLIUSIMU U BO3MOXKHBIMU OLIEHOYHBIMU
mnpoleccaMu o caenaHHoM Beioope [CenbuenkoBa u ap., 2011]. Tak, oTHocH-
TEJIbHO TO3AHUN KOMITOHEHT 3PUTEJIbHBIX BbI3BAHHBIX MOTEHIIMAIOB, C KOTO-
pbIM ObLIa OOHapyKeHa HanOOJIbIas KOPPEesILns IPaBUILHOCTH OTBETOB MC-
MBITYeMBIX, perucTpupoBain yepe3 300 Mc Ha HamboJee TTPOCThIe IS pacIo-
3HaBaHMs cTuMyIibl [ Philiastides et al., 2006]. ITo MHeHMIO UCClieqOBaTENICH, Ue-
pe3 300 Mc Tocie IpeIbsABICHUS M300paskeHWI B BBI3BAHHBIX TTOTEHITMAIAX OT-
paxkaeTcsl TIPOLIECC MPUHSITUS PEIICHUS.

AHau3 3aBUCUMOCTH 3pUTEJIbHBIX BbI3BAHHBIX ITOTEHIIMAJIOB OT TUIIA U Bpe-
MEHU MPEeIbsBICHUSI CTUMYJIA TT0Ka3aJjl, YTO JJOCTOBEPHbIC U3MEHEHUSI aMILI -
TyAbI HAOJIOIAl0TCs TTpU BpemeHax npeabsiBieHus 130, 250, 500 u 1000 mc. Boi-
3BaHHbIE MOTEHILIMAIbI B OTBET Ha MpelbsiBJeHNEe MAaTPpUlL Ha Oojiee KOPOTKOe
BpeMsI He 3aBUCEJIM OT CTENEHU YMOPsA0UYEHHOCTH CTUMYJIa. Takum o6pa3om,
130 MC — 2TO MUHMMAaJIbHOE BpeMsI IIPeAbsBICHUS CTUMYJIA (B HAIIUX YCJIOBM-
SIX CTUMYJISILIUK), ITIPY KOTOPOM €llle HaOII0Jal0TCs OTIMYKS B (hOpMe 3pUTeIb-
HBIX BBI3BAHHBIX MTOTEHIIMAIOB B 3aBUCUMOCTH OT TUIIA cTUMYJ1a. OTiIvuus Ha-
omonanu B amiiutyae KomroHeHTa P300 u 6ojiee mo3gHUX BOJIH, a TAKXKE B M3-
MEHEHUSIX JIATEeHTHBIX TepruoaoB BOJHBI P410, peructpupyemMoil B IIeHTpaTb-
HBIX 1 JIOOHBIX 001acTsIX. [IepBble TOCTOBEPHBIE N3MEHEHMS B BBI3BAHHBIX T10-
TEeHIIMaJIaX B 3aBUCUMOCTHU OT THMIIa CTUMYJa HabmomaoTces yepe3 300 mc 1mo-
cJie MPeIbSBICHUST CTUMYJIA. DTO BHIPAXAJIOCh B YBEJIUYEHUN aMITIUTYIbI KOM-
noHeHTta P300 B oTBeT Ha GoJiee JieTKre CTUMYJIBI TTO CPaBHEHUIO ¢ MEHee yIo-
PSAIOYEHHBIMM, CJIOXHBIMU IS pacro3HaBaHMsl, MaTtpuliamu. [lonydyeHHbIE
HaMU IaHHbIE COTJIACYIOTCS C JINTEPATYPHBIMU, MO KOTOPHIM aMTUIUTY/A BOJHbBI
P3 GoJibliie 1ipy BBIMOJIHEHUHU JIETKUX 3a/1a4 110 CPABHEHUIO ¢ 0oJiee TPy AHbIMU
[Kok, 2001; Pins, Ffitche, 2003]. bojee no3aHue BOJIHbI 3pUTEIbHBIX BbI3BAH-
HbIx noTeHIranoB (N500 u P800) umenu ananoruunsie P300 3aBucuMocTu Kak
OT BpEMEHU, TaK M OT TUIIA CTUMYJIa. DTU KOMITOHEHTHI 3aBUCST OT KOJIMYeCTBa
MOJTy4eHHOI HabJoaaTeeM nHGOopMaInu, HeOOXOIUMOM TS pacIio3HaBaHUS
M300pakeHMsT, ¥ MOTYT YKa3bIBaTh KaK Ha CTETNeHb CYyOheKTUBHOI YBEPEHHOCTHU
HCTBITYEMOTO B TIPaBWJIBHOCTH PEIICHUST, TAK U, BEPOSITHO, MOTYT SIBJISITBCST OT-
paxkeHueM IIoclIeeiCTBUS Ipollecca pacrio3HaBanusd [[emrenun u ap., 2009].
IMonyyeHHbIe HAMUY TAaHHBIE MOATBEPXKIAIOT TpeanoiaoxeHus A. M. UBanuii-
KOro O TOM, 4TO 3Tall pacro3HaBaHUSI M TIPUHSITUS PEILICHUSI MOXET 3aHMMAaTh
0oJiee JUIUTEILHOE BpEeMsl, YeM TMepBbIe ATArbl, OTPaXKaIOLINe CUHTE3 BCE MH-
dopmaru o ctumyie [MBanuikuii u ap., 1984].
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[MonyyeHHbIE B X0/1€ 3/1eKTPO(PU3MOIOTHYECKUX UCCIeIOBAaHUI JaHHbBIE CO-
[JIACYIOTCSI C pe3yJibTaTaMM MCUX0(PU3NUECKUX U3MEPEHHIA, B KOTOPBIX, HAUMHAs
co 130 Mc, KOJIMYeCTBO MPaBUIbHBIX OTBETOB 3HAUMMO YBEJIUYMBACTCS, a BpeMst
peakiMy HauyMHAeT 3aBUCETh OT CJIOXKHOCTM 3ajayu. TakuM oOpa3oM, ¢ IMOMO-
1IbI0 U3BMEHEHUSI BPEMEHU MPENbsIBICHUS CTUMYJIa, HEOOXOAUMOTO ISl pacro-
3HaBaHMS, YIATOCh MOKa3aTh, YTO B MOMEHT, KOTIa BCE UCIIBITyeMble HAUMHAIOT
0oJsiee UM MeHee MPaBWIILHO CITPABIISITLCS € 3aaUeil, y HUX YBETMIMBAIOTCS aM-
InTyabl KoMnoHeHToB P300 u 6oj1ee mo3MHMUX BOJIH. DTO MTO3BOJISIET COOTHECTU
koMnoHeHT P300 ¢ HavyasoM pacro3HaBaHUS MCIIBLITYeMBIMU TOMMHUPYIOIIEH
OpHEHTAIlMU B M300paxkeHUH. Pe3ybraThl OATBEPXKIAIOT paHee MOJyYeHHbIE
HaMM JaHHBIC W JINTepaTypHbIe JaHHBIE, B KOTOPHIX KOMITOHEHT P300 cBsI3bIBa-
0T C pacrio3HaBaHMEM U MIPUHSTHEM peleHust [ Xapay3oB u np., 2007; [lenernn
u ap., 2009; Kok, 2001; Pins, Ffitche, 2003]. O6 3TOM CBUAETEILCTBYET YBEIM-
yeHre aMILTUTYAbl BojHbI P300 11 yBenMueHue JaTeHTHOTO Teprojia KOMITOHEeH-
Ta IPY pacro3HaBaHUU 0oJiee CJIOXHbBIX M300paxkeHuii [Philiastides et al., 2006].

Kak Obl710 OTMEUEHO B pesyJibTaTax paboThl, B XOJ¢ 3KCIIEPUMEHTOB HE BCE
HCTIBITYEMbIE OJMHAKOBO XOPOIIO CMPAaBJISIIUCH C 3a1a4eil pacrio3HaBaHUs 10-
MUHUPYIOIIEH OpUEeHTALIMU MPU KOPOTKUX BpeMeHaX MpenbsBAeHUS] MaTPUIL.
MHTepecHbIM MpeaCcTaBIIsIeTCs] BOMPOC O TOM, TIOYEMY CYIIECTBYIOT TaKMe pa3-
JIMYUS MEXTY UCTIBITYeMbIMU. COTJlacHO MOJENIN AMHAMUYIECKOTO BHUMAHMS,
CYIIECTBYIOT BHELITHUE PUTMBI, KOTOPBIE 3aaI0TCST COOBITHEM, TIPEAbSIBICHUEM
TECTOBOTO CTUMYJIa Yepe3 Kaxible 2 CEKYHIIbI 1 BHYTPEHHUE PUTMOM, KOTOPbIE
AKTUBHO TeHEPUPYIOT BPEMEHHBIE OXWIAHUST UCITBITYEMOTO O TPEACTOSIIEM
coobiTuu [CenbueHkoBa u ap., 2011; Jones, Boltz, 1989]. Ecnu y HaGmonatesnst
MPOUCXOJIUT HEOOJIBIIOE CMEIICHWE BO BPEMEHU BHYTPEHHETO pUTMA OXUIa-
HUSI, TO UCTIBITYEMbIId HE CMOXET C TOYHOCTBIO OLIEHUTb, Yepe3 KaKoe BpeMst
Oy/eT MpeabsiBJICH TECTOBBIN CTUMYJI. MOXHO MPEaIoa0XUTh, YTO IPYyIIIa Uc-
MBITYEMbIX, KOTOpAsl HE CIIPABJISIETCS € 3a1a4eil pacrio3HaBaHusI MPU KOPOTKUX
BpeMeHax MpeabsBACHUsI, POIMYCKAEeT CTUMYJI KOPOTKON IIUTEIbHOCTH, TO-
CKOJIbKY HE OXHUIAeT ero yBUIAETh POBHO uepe3 2 ceKyHIbl. YTOObI MPOBEPUTH
9TO JOMYIIeHUE, UCTIBITYeMbIM ObLT 33aH BOITPOC O TOM, UTPAIOT JIU OHU Ha MY~
3bIKAJIbHBIX MHCTPYMEHTAX, TTOCKOJIbKY, U3BECTHO, UTO UTPa HAa MY3bIKaTbHOM
MHCTPYMEHTE TpeOyeT HaJIMUMsI YyBCTBA pUTMa. Pe3ybraThl ormpoca ImoKa3aii,
YTO HAOJIOMATENIM B TPYIITE, KOTOpasi ONpeaeisseT JOMUHUPYIOIIYI0 OprUeHTa-
IIMIO CTUMYJIOB KOPOTKOM TUTETLHOCTH, B OTJIMYME OT MCIBITYEMBIX BTOPOit
TPYMIIbI, UTPAJIM U TPOAOJIXKAIOT UTPaTh HA OJHOM WU 0oJiee My3bIKaJIbHBIX
MHCTpyMeHTax. TakuM o0pa3oM, MPOCMATPUBACTCSI CBSI3b MEXIY OXUIaHUEM
HaboaaTe s BKIIOYEHUST CTUMYJIOB KOPpOTKO# anntenbHocTH (30, 60 Mc) 1 pe-
3yJITaATUBHOCTBIO MX pacriodHaBaHus [ CenbueHkoBa u jp., 2011]. [Ipoucxoaut
corjacoBaHHasi paboTa HEMPOHHbBIX ceTell, obecreurBaIONIUX LieJeHapaBiIeH-
HOE MoBeieHue. DTO COracoBaHUe — HEOCO3HaBEMbIii Mpoiiecc. YyBCTBO BHY-
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TPEHHEro pUTMa BhIpabAThIBACTCS MYyTEM COTJIACOBAHMSI BHYTPEHHUX MPOIIEC-
COB, BEpOSITHO, YACTUYHO BPOKIECHHBIX M YACTUYHO BEIPAOOTAHHBIX B IIpOLiecce
00yueHUs paboTe ¢ My3bIKaJTbHBIMU MHCTPYMEHTAMH.

PazneneHre MCHBITYEMBIX 1O CIOCOOHOCTH pacIio3HaBaTh M300paskeHUsI,
MpeabsiBisieMble Ha KOPOTKOE BPeMsl, U aHAJIU3 UX 3PUTEIbHBIX BbI3BAHHBIX 10~
TEHIIMATIOB MOATBEPXKAAET BhICKA3aHHBIE MPEATOIOXKEHUS O CBSI3M KOMITOHEHTA
P300 u mporieccoB pacnozHaBaHus. Tak, Yy UCIIBITYeMbIX, HE YCIIEBaIOIIUX pac-
MO3HATh TUIT MATPULIBI U, TIO CYTH, HAXKMMAIOIIMX HAyTaJ KHOTIKY MBIIIA B OTBET
Ha rosiBjieHre ctumyia, P300 1160 orcyTcTBOBa, IMOO MMET TOPa3a0 MEHBIITYIO
aMITTUTYLY, YeM Y TeX, KTO aKTUBHO pa3anyal TUI ctumysa. [1pu 6osee miTesb-
HOM BPEMEHU TPEIbSIBICHNS CTUMYJIa, KOTJIa UCITBITYeMble B 00SHX TPYIIIax Ha-
YUHAJIA OMHAKOBO XOPOIIIO CIIPABJIATHCS C 3aHaueil, 3HAaUMMble OTJIUIMS B aM-
muatyne P300 nporaganu. DTy pe3ysraThl MOATBEPXKIAIOT UCCIIEI0BaHUS pe-
LIEHUS CITOXHBIX MEePUETTUBHBIX 32144, €CJIA CTETEHb «CO3HATEILHOTO YCUITUST»
cyOBbeKTa B KOTHUTUBHOM IepepaboTKe Majia, To KommoHeHT P300 MozkeT coBceM
He Bo3HMKaTh [MBanuikwuii u ap., 1984; Del Cul et al., 2007]. dpyrue ucciaeno-
BaTeJIM MOKa3bIBAIM UCTIBITYEMbIM PELIETKM Ha MOPOrOBOM YPOBHE U CPaBHUBA-
JIM pe3yJabTaThl UBMEPEHMI, TPU KOTOPBIX CYObEKT BUAE WM HE BUAEN pellieT-
Ky [Pins, Ffitche, 2003]. Bbl1o 06HapykeHO OTJIMYKE B BOJIHE, KOTOpast pa3BUBa-
J1ach, HaunHas ¢ 260 Mc B TEMEHHOM 1 JIOOHOM 00J1aCTSIX. ABTOPHI ITOJIATal0T, 4TO
9TOT KOMITOHEHT OTpa)kaeT CO3HATeJbHOE BOCTIPUSATHE 3PUTETbHBIX CTUMYJIOB.
DTO0 TaKKe COTJIacyeTCsl C HAllIMMU pe3yJIbTaTaMu, B KOTOPBIX aMILTUTYIa KOMITO-
HeHTta P300 Obl1a mocTOBEpHO OOJIbIIIE B TPYIINE UCIIBITYeMBIX, KOTOPHIE YCIICIII-
HO PacIio3HaBaIv JOMUHUPYIOIIYIO OPUEHTAITUIO TTPY TIPEIbABICHUN MaTPHIL Ha
KOPOTKOE BpeMsI, TIO CPABHEHUIO C TPYIIION, He CIIPaBIISIONIEHCS ¢ 3aaadeil mpu
AHAJIOTMYHOM TJTUTETbHOCTH TECTOBOTO CTUMYJIA.

[To maHHBIM, ITOJTYYEHHBIM B HallIel paboTe, CyMMapHast aMILUTATY/IA BCEX KOM-
TMOHEHTOB 3PUTEJIbHBIX BhI3BAHHBIX MOTEHILIMAJIOB OKa3ajaach JOCTOBEPHO BEIIIIE Y
HCTIBITYEMBIX, KOTOPbIE YCIIEBAIM pa3inyaTh MaTPULIb, TPEIbsBIsSIEMbIe Ha KO-
potkoe BpeMs. CorjlacHO JTUTEPaTYpHbIM IaHHBIM, CyMMapHasi aMILTUTYIa BCexX
KOMIOHEHTOB 3PMUTEbHBIX BbI3BAHHBIX MOTEHIIMAJIOB MOXET OTpaXxarh o0liee
KOJIMYECTBO HEMPOHOB, BOBJIEYEHHBIX B Ipoliecc pacno3dHaBaHusl [Regan, 1989].
COOTBETCTBEHHO, 3TH MCIIBITYeMbIe MOTYT XapaKTepHU30BaThCsl BOBJICUCHUEM
GOJBIINX HEMPOHHBIX PECYPCOB B MPOILIECCE PacTIO3HABAHMS. DTO MPEITIOIOXKe-
HUe TTOATBEePXKIAeT TUTepaTypHbIe MTaHHbIE O CBSI3W WHAMBUIYATbHBIX Pa3InInit
B pa3Mepax MepBUYHON 3pUTEBbHOM KOPHI C OCTPOTOM 3peHUsT Habmonareeit
|Duncan, Boynton, 2003]. Bo3MoXHO0, 3TO IIPOMCXOIUT 3a CUeT OOJIbIICH KOH-
LIEHTPALIMY BHUMAaHMSI, TAK KaK 110 JIUTepaTypHbIM JaHHBIM, TTPOLIECC BHUMAHWS
YBEJIMYMBAET B 1LIEJIOM aMIUIMTYIy Bcex KomrtoHeHToB | Luck et al., 2003]. YmeHb-
LIEHWE JTATEHTHOTO Meproa OTAETbHBIX BOJIH 3PUTEIbHBIX BbI3BAHHBIX MOTEH-
1IMAJIOB ¥ BPEMEHU PeaKiuy B TPYIINe UCTIBITYEMbIX, YCIIEIITHO CITPABISIIOIIMXCS
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C 3a1ayeil pacro3HaBaHUs MPU KOPOTKUX BpeMeHaX MpeIbsBICHUsI CTUMYJIA,
MOXET CBUAETEJILCTBOBATH O PA3IMYHON CKOPOCTU MPOLIECCOB PACIIO3HABAHUS
MU300paXKeHUI Y OTAENbHBIX UCTIBITYeMbIX. TaK, COMTACHO COBPEMEHHBIM Tpe-
CTaBJICHUSIM, UHTEPBAT MEXY MPEAbsIBICHUEM CTUMYJIa 10 MOTOPHOTO OTBeTa
OTpaxKaeT CKOPOCTb MPOTeKaHUs HEMPO(hU3MOTOTUIECKOM, KOTHUTUBHON U UH-
¢dopMalIMOHHOU 00pabOTKM, KOTOPhIE€ BhI3BaHbI IEMCTBUEM CTUMYJIa HA CEHCOP-
Hyl0 cuctemy ucnbitTyeMoro [Obrenovic et al., 1996].

Takum 00pa3oMm, B MPOBEIEHHOI padoTe ObLIO IPOIOLKEHO MCCeIOBaHNUE
B3aMMOCBSI3M BO BPEMEHU BPEMEHHBIX [MOPOrOB PACIO3HABaHUS U BO3HUKHO-
BEHMSI OTJINYMIA B BbI3BAHHBIX TOTEHIIMAAX, U TIOATBEPXKIEHBI Pe3yJIbTaThl, M0~
JydeHHsble etie B 1950-x rogax npodeccopom BoeHHO-MeIUIIMHCKON akaneMuu
H. A. TlefimepoM, COTJTaCHO KOTOPBIM, OTIEJIbHbIE BOJIHBI 3pDUTEIbHBIX BbI3BAH-
HbIX MOTEHLIUAJIOB MOTYT OTPaXaTh aKTUBHOCTb MPOLIECCOB PACIIO3HABAHUS U30-
OpaxeHuii. OqHaKO BIEPBbIE MOKA3aHO, YTO BPEMEHHbIE XapaKTePUCTUKU ITUX
MPOLIECCOB OMpPeeeHHbIM 00pa30M OTJIMYAIOTCS Y Pa3HbIX UCTBITYeMbIX [Celb-
yeHKoBa U ap., 2011]. BoisiBaeHb! ABe rpymrbl Hab/tonaTeNel ¢ pa3HbBIMU Bpe-
MEHHBIMUM XapaKTePUCTUKAMU BOCIIPUSITUS U Pa3BUTHS BbI3BAHHBIX MOTEHLIMA-
JIOB: CUCTEMAaTUYECKU UTPAIOIIMe HA MY3bIKAIbHBIX MHCTPYMEHTAX U He Urparo-
11I1€ Ha My3bIKaJIbHbIX MHCTPYMEHTaX BooOI1ie. OCOOEHHO SIPKO pa3inyusl Ipo-
SIBUJTUCH MIPU KOPOTKMX YCJIOBUSIX TIPEIbSIBIICHUS B YCJIOBUSIX UIIEAIbHON MACKU-
POBKHU, pa3paboTaHHON /Uit 3TUX u3MepeHuit. rpatoiiire Ha My3bIKaTbHBIX UH-
CTpyMeHTax, OJlarofapsi BHyTPEHHUM PUTMaM U BpeMEHHOMY TTPOrHO3UPOBAHMUIO,
MOTYT BUETh M300pakeHUsI B YCJIOBUSIX, KOT/IA IS JIIOEH, HE NMEIOIIUX OTHO-
LLIEHUSI K My3bIKe, BOCIIPUSITHE OTCYTCTBYET. bosee Toro, 3T paboThl MpencTaBisi-
10T UHTEPEC €1E U C TOUKU 3PEHUSI TOT0, HACKOJIBKO OCO3HABAaEMbl ObLIU BOCIIPU-
SITUE U TIPaBWJIBHOE TIPUHSITUE PEIICHUsI My3bIKaTbHO OIapPEHHBIMU U TPEHUPO-
BaHHBIMU JIIOJIBMU B YCIIOBUSIX MACKUPOBKH KOPOTKUX TPEIbSIBICHUIN 3pUTETb-
HbIX 3a/1a4.

14.6. BBAMMOAEMUCTBUE
KPYITHOMACIITABHBIX HEMPOHHbIX
CETEM B 3AAAYAX PACITO3HABAHMS
TTOPAIAKA 1 XAOCA

3puTeNbHbIC BbI3BAHHBIC TTOTCHUIMAIBI JEMOHCTPUPYIOT IMPEUMYIIIECTBEHHO
BPEMEHHbIE CBOMCTBA Mpoliecca BOCIIPUSITUS U TPUHATUA pelneHus. s joka-
JIM3allMK 3TOTO Mpoliecca B Mo3re Mbl posein @M PT-uzmepenus.

ITo naHHBIM ycpeTHEeHsI, AKTUBHOCTh MO3Ta B YCJIOBUSIX MTACCUBHOTO HAOIIO-
JIEHUS TPeNCTaBIeHa MPEUMYIIIECTBEHHO B TOPCAIbHBIX, 3aThUIOYHBIX 00JIACTSIX
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Kopbl. B ycroBusix akTUBHOTO BbIOOpA MTPOUCXOAUT 3HAUUTEILHOE YBETMYCHUE
aKTMBALIMKM BO (PPOHTATIBLHOM 00JIaCTH KOPBI TOJJOBHOTO MO3Tra. BrIpaBHUBaHWE
CTAaTHCTUYECKMX KapT ¢ aHATOMUUYECKUMM M300paXKeHUSIMU U TpaHchopmarvst
pe3yJbTaTOB B COOTBETCTBUU C aTiiacoM Taneiipaxa (Talairach atlas) mokasbiBalor,
YTO 3TH 00JIACTH aKTUBAIIMK COOTBETCTBYIOT obacTsiM 1o bponmany BA6, BA9,
BA10 1 BA24, Ho B pa3Hble (ha3bl — B aKTUBALIMU U TTOKOSI.

3aMeTnM, 4TO UMEIOTCS MPUHIUITUATBHBIE PA3Iudus MEXITY BbIYUTAHUEM
pacripenesieHrs] MTHTEHCUBHOCTH CUTHaIa B MEePUOJ aKTUBaluy | M3 pacripe-
JeJIeHUs] MTHTEHCUBHOCTU CUTHAJIa B IIEpUO aKTUBALUK 2, 1 HA000poT. B aToit
CUTYallUM MbI BUIMM, YTO aKTUBHbIE 00JACTH JOKAJIM30BaHbI PSAOM, HO ellle
BKJIIOYAIOT 00J1aCTh MosicHoi u3BmiInHbl — BA24. CpaBHeHue BOLD-0TBeTOB B
MacCMBHOM U aKTMBHOM pexkuMax (M PT-kapTupoBaHus TOKa3bIBaeT, YTO aK-
TUBALIMS BO (PPOHTAIBHBIX 00JIACTSIX MOSIBIISIETCSI TOJIBKO TOT/A, KOTa UCTIBITY-
eMble aKTUBHO BOCIIPUHUMAIOT CTUMYJIBI M MIPUHUMAIOT pellieHue 0 HuX. beuto
ClIeJIaHo MPETOIOXeHHe, UTo hpoHTanbHbIe 00aactu BA6, BA9, BA10 u BA24
MpUHaIIeXaT K HEMPOHHBIM aHCaMOJISIM, OTBETCTBEHHBIM 3a MPUHSITHE pele-
HUH, MO KpaiiHeil Mepe, B HAIIIMX 9KCTIEPUMEHTAIbHBIX YCI0BUSIX. [TposIBIsIIOT-
csl OTNMOHEeHTHBIe oTHOoWeHusT BA6, BA9, BA10 1 nepeaHux oTAeI0B MOSICHOI
n3BWIMHBI BA24. Mexny akTHBUPOBAaHHBIMU 30HaMU MO3Ta (2 UMEHHO MeX-
Iy 3aTBUTOYHBIMY 3pUTEIIBHBIMU O0JIACTSIMU 1 00JIACTIMU (DPOHTATTLHOM KOPBHI,
MPUHUMAIONIEH pellieHts ), BBISIBIEHHBIMUA B HAIIIUX MCCIEIOBAHUSAX METOIOM
GMPT, MBI peKOHCTPYUPOBAIU MEXKOPKOBBIE CBSI3M, KOTOpble o0ecredynBa-
10T MX B3aUMOJecTBUE. PEKOHCTPYKIIMIO OCYIIECTBISIIM C TTOMOIIBIO METOA
nuddysHo-TeH3opHoii Tomorpaduu (DTI: diffusiontensor imaging) v moce-
nytolieit 00paboTKM n300paXkeHU i TPOBOASIIIINX MyTel ¢ MPUBS3KOM K aKTUBU -
POBaHHBIM y4acTKaM KOPBI TOJIOBHOTO MO3Ta MCITBITYeMBIX BO BPeMsT X UCCIIE-
JIOBaHUs B aKTUBHOM TIpoToKoJe. C ITOMOIIBIO 3TOM TEXHUKHU W TTPOTPAMMHOTO
obecrnieyeHUsT ObUIM PEKOHCTPYMPOBAHbBI BOJIOKHA (aKCOHBI), HAUMHAIOIIUECS
OT 3pPUTEIbHBIX 00JACTeil B 3aTbUIOYHOM 00J1aCTH U TIPOELUpYIOIMecs B 00J1a-
CTU TIPUHSITUS pellIeHUsT BO (DPOHTAILHOI J10J1€, JIOKAJTU30BaHHbBIE C MTOMOILIbIO
GMPT. BTuM ke METOIOM YCTaHOBJIEHBI U OOpaTHbIE aKCOHHBIE CBSI3U MEX-
Iy GpOHTATBLHBIMU LIEHTPAMU TIPUHATHS PEIICHUI M 00JacTIMU 3pUTEIBHOM
KODBI B 3aTBUTOYHOI 001acTh. B pe3ynbrare BuIIeIEHbI MyTH, UAYIIUE U3 3aThI-
JIOYHOI BO (DpOHTAIbHYIO 00J1aCTh U U3 (PPOHTAIBHOI B 3aTHLIOUHYIO KOPY. DTO
TakK Ha3bIBaeMble BOCXOSIINE U HUCXOASIIINE CBSI3U.

PaHee ObLIO TOKA3aHO, YTO TIPUHSITUE PEILICHUI O CTUMYJIaX, UMEIOIIINX 3MO-
IIMOHAJIBHYIO OKPACcKy, BOBJIEKAET O0JIACTU BEHTPAIbHON 4YacTu (hpOHTATLHOM
kopsI [Bechara et al., 2005], B To BpeMsI Kak 1300paxkeHNsT 0€3 SMOLIMOHATILHOMI
OKpacKM B HAIIIMX MCCIIEIOBAaHUSIX BOBJIEKAIOT Apyrue, 6osiee fopcaibHbIe 00J1a-
¢t (hpOHTANIBHOI KOpPHI. B mpoliecce BBITTOMHEHMS 3a1a91 B JIOOHOM J10JIe MO3-
ra UCITBITYeMOTO (hOPMUPYIOTCSI MO3aUIHBIE LIEHTPBI MPUHSTHS pernennii [ [1le-
JienuH u ap., 2009].
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Hapsiay ¢ pesynbraramu, MoKa3bIBalOIIMMUI JJOKAIU3ALIMIO ITpoliecca TPUHS -
THSI pelIeHU i 00 M300paKeHUSIX, BDEMEHHbIE XapaKTepPUCTUKU pabOThI JIOOHBIX
LIECHTPOB TIPUHSTUSI PELICHUN MbI MCCIIEI0BAIN 3JIeKTPODU3NOJIOTUUECKUMU
MeTonamu. Pe3ynbraThl ToKa3aiu, 4YTO JJATEHTHOCTh PAHHUX KOMITOHEHTOB BbI-
3BaHHbBIX MOTEHIIMATIOB HE 3aBUCUT OT CTENEHU YMOPSIOUYEHHOCTH B MPEAbSIB-
JISeMbIX TECTOBBIX MaTpuliaX. MI3BeCTHO, YTO BbI3BaHHbBIE MOTEHIIMAbI B Mep-
Bole 100 Mc mTocjie CTUMYJISIIUM B 3aThIOYHOM 00J1aCTH OTpaxkaoT HEUPOHHYIO
AKTUBHOCTb, KOIUPYIOIIYIO TaKHe XapaKTepUCTUKN CTUMYJIOB, KaK KOHTPACT,
SIPKOCTh Y TIPOCTPAHCTBEHHAsT 4acTOTa, HO B 3TUX IKCIEPUMEHTaX OHU ObLIN
MTOCTOSTHHBIMU. [I7151 HAIlTMX TECTOBBIX M300paXkKeHN I KOMITOHEHTHI BBI3BAHHBIX
MOTeHIIMAI0B 0K0JI0 200 MC OTpaXKaloT HEMPOHHYI0 aKTUBHOCTD, CBSI3aHHYIO CO
CJIeIYIOIIUM YPOBHEM 00pabOTKM, TAKUM KaK BOCIIPUSITHE 1IeJIOCTHOTO 0Opa3a
WA BOCIIPUSITUE OPUEHTALIMHU JIEMEHTOB. DTOT BBIBOJ| COTJIACYETCS C PE3YJib-
TaTaMM APYTUX UCCIEIOBAHUIA.

WHTepecHO, YTO MpM MAacCCUBHOM HAOIIONEHUU paHHME KOMITOHEHTHI BO
(poHTaNIBLHOI KOpe He BhIpaxkeHbl. BeposiTHO, uTo 6€3 3a1auu BbIOOpa U MPUHSI-
THS PEeLIEHUI B3aMMOJeICTBUE 3aThIIOUHON U JIOOHOM KOpbl HE3HAYUTENbHO,
U BblEJIeHNEe OTKJIMKA Ha MOBEPXHOCTH TOJIOBBI 3aTpyAHEHO. B Hammx aKcme-
pPUMEHTax MpU 3a7aue aKTUBHOTO BHIOOPA B JIOOHBIX 30HAX BhIPAXKEHBI PAaHHUE
KOMITOHEHTBHI, a JaTEeHTHOCTb KOMITOHEHTOB I1ocjie 250 MC Bo (hpOHTaILHOM 00-
JIACTU HAYMHAET 3aBUCETh OT CTENEHU YIMOPSAOYeHHOCTH M300pakeHUi. DTo
TaKXe KOPPETMPYeT C BpeMeHeM peaKIny B ICUX0(PU3NIECKIX IKCTIEPUMEHTaX.
Tak, MBI moaraem, 4To Bo BpeMeHHOM uHTepBaie 250 u 500 Mc mmoce mpenb-
SIBJICHUST CTUMYJIOB pellieHHe «IIPUHUMAaeTCs» BO (PpoHTaIbHOM Kope. [TozaHue
BOJIHBI, KOTOPBIE MOSIBIIAIOTCS MpuMepHO yepe3 600—900 Mc mociie BKIIOUYEHUS
CTHUMYJIa, OTPAXKAIOT JIMOO YPOBEHb YBEPEHHOCTHU UCTIBITYEMOTO B TOYHOCTH pe-
LIEHUS, JIMOO CpaBHEHUE MPUHSITOTO PEIICHUs C XapaKTePUCTUKAMU CTUMYJIA.
[Tporiecc cpaBHEHUsI MOXET KOCBEHHO OTpaxkaTh paboTy MexaHM3Ma oOHapy-
>xeHus omnbok [Bechtereva et al., 2005]. BeposiTHO, 3TO OCyILECTBISICTCS My~
TeM CpaBHEHUS NEUCTBYIOIIEH aKTUBHOCTU 3aTbLIOYHO-(POHTAIBLHOM CETU C
COCTOSIHMEM CeTHu 0a30BOro pexuma, 4YTo BUAHO U3 Hamux naHHeix GMPT. I1o
BBI3BAHHBIM MMOTEHIIMAIAM 3TO BUIHO I10 MO3IHUM BOJIHAM, PACCMOTPEHHBIM B
Hauaje . 14.

Jlokanuzamuio eHTPOB MPUHSITUS PEIIeHUIT B KOPEe TOJIOBHOTO MO3Ta OCYy-
IIECTBIISTN C TIOMOIIIBIO McTtob3oBaHus GMPT B Tex ke aKcTiepuMeHTaTbHBIX
yenoBusx [Fokin et al., 2006; Shelepin et al., 2006; ®oxuH u 1p., 2007; Xapay3oB
u np., 2007; lenenun u ap., 2009; 2011]. B akcriepuMeHTaTbHOM MTPOTOKOJIE
C MaCCUBHBIM HAOJIIOICHUEM MAaTpUIl C HU3KOM CTETICHbIO YIOPSIIOYEHHOCTH
aKTHBHOCTb BbI3bIBAJIaCh HE TOJILKO B 3aTHLIOYHBIX 00JIACTSIX, HO U B TEMEHHOM
obyiactu. Dta akTUBALMS ObLIa TUITMYHOM JIJIs TaCCUBHOTO HaomoneHus. O-
HakKo He ObUIO aKTHMBAllMU BO (PpOHTAIBHOU 00JacTu. AKTHUBaLMsS 00gacTu V5
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(oGmacThb, TIe HEMPOHBI OTBEYAIOT HA CUHXPOHHOE IBUKEHME) B HAIlIeM cyJyae
ObL1a 00YCIOBJIEHA KOTEPEHTHBIM BpallleHUEM, TO €CTh KOT€PEHTHBIM U3MEHe-
HUEM opueHTaluu peleTok [adbopa, KOTopbie UCTTBITYeMbIi BOCTIPpUHUMAJ KaK
BpaieHue. CieayeT 3aMeTUTh, UTO Pe3yJIbTaThl, MOJYYeHHbBIE Y BCEX UCITBITYe-
MBbIX, AHAJIOTUYHBI, CJIE0BATEAbHO, B OydyllleM HACTOSIIUI IPOTOKOJ MOXET
OBITh UCTIOJIB30BaH U B KIMHUYECKUX UCCAETOBAHUSIX.

B nporiecce Haleilt paboTbl Mbl OOHAPYXXWJIM pa3Hble OTBEThI MPU MCIOJIb-
30BaHMM PA3TUYHBIX IKCIIEPUMEHTAIBHBIX MPOTOKOJOB. [Ipy akKTUBHOM TIpO-
TOKOJIE, TPEOYIOIIEM MPUHSATHS PEIIEHUS, UCTTBITYEMbI BBITTOJHSIET aKTUBHBIN
BBIOOD, 0A3MPYIOIIMIICS HA TOMUHUPYIOIINX OPMEHTAIMSX 2JIEMEHTOB MaTpH-
1Ibl. B aKTUBHOM 3KCIEpUMEHTAIEHOM TPOTOKOJIE aKTUBAIIUST TTPOSIBIISIETCS] BO
dponHTanbHOI obsact. Ecim cpaBHUTH CTUMYIISIIIMIO MaTpULIAMU, UMEIOIITUMU
BBICOKYIO I HUBKYIO YIOPSIIOYEHHOCTH, 3alMCH TOKA3bIBAIOT MOPA3UTEIbHYIO
pa3HULLy B paclipelie/IeHU aKTMBHOCTU B JIOOHBIX obOjacTsax BA6, BA9, BA10
n BA24. Dro paznnuue 1eMOHCTPUPYET OOJIBIIOE YMCIIO JIOKYCOB aKTUBHOCTH
B Pa3IMYHBIX YACTSIX KOPbl. AKTUBHOE HAOIIONEHUE TTPUBOIUT K aKTUBHUPOBA-
HMIO JIOKYCOB BO (DPOHTATBHOI KOpE, OTpaXalolluX paboTy LEHTPOB MPUHSITUS
pelieHuit. DTU JaHHbIe YACTUYHO COTIACYIOTCS C XOPOIIO U3BECTHBIMU HUCCIIEN0-
BaHusiMu [Bechara et al., 2005]. Ho B 3TuX MccienoBaHUsIX IPUHITUE PEIICHMUS,
C/IeJTAaHHOE HCTTBITYeMBbIM, OOBIYHO aCCOLIMUPYETCSI C IMOLIMOHAIBHBIM BBIOOPOM.
BepositHo, 3TO BTOpOI1 MEXaHW3M MPUHSITHUS pellieHnii, Ha 6a3e PyHKIIMOHUPO-
BaHMS CTPYKTYD, B3aUMOCBSI3aHHBIX C SMOILIMOHANBbHOI cdepoit [Heerkeren et
al., 2004; Bechara et al., 2005]. B Hamem ncciienoBaHUN UCIIBITYeMBIE JOJKHBI
ObUIM TIPUHUMATh PEIICHUST UCKITIOUMUTELHO O JOMUHUPYIOIIEH OpUEHTALIMKA
B Marpulle, TO €CTb O KOH(UTYpalluM CJIOXHBIX (DparMeHTUPOBAHHBIX U300pa-
XKeHMit, — o ee dopme. PelieHnst B HaIIMX 3KCIIEPUMEHTAX, TaAKUM 00pa3oM,
MMEIOT OTHOIIEHUE K OLIEHKE II00aTbHON OPUEHTAIIMU 3JIEMEHTOB TEKCTYPhl 1
3aBUCST OT CTENEHM YIOPSIOYEHHOCTH BHYTPU CTUMYJIA. DTO O3HAYAET, YTO pe-
LIeHWe 3224 TOKHO BOBJIEUb JOPCaTbHbIE 3pDUTENIbHbIE MTYyTH, OTBETCTBEHHbIE
32 OIMCcaHue MTPOCTPAHCTBEHHBIX OTHOIIEHMIA. LIeHTpbI MPUHSTHUS pellieHUI TPU
SMOLMOHAILHOM 3HAYEHUY CTUMYJIA SIBJISIIOTCS BBIXOIOM BEHTPAJIBHOTO ITyTH.

LleHTps! MpUHATUS pellieHU 0 KOHDUTYpalMi 00beKTa U O 3HAUEHUU 00b-
eKTa Uil HabJojaTeasi — 3TO COCeIHUEe, HO pa3Hble 4acTh (pPOHTAILHOM,
a TOuHee TpePOHTATBLHON KOPHI. DTO 3aKJTIOUEHHE TTOATBEPKIAIOT Pe3ybTa-
THI BBIUUTAHUS pacTIpeie/IeHUsI MTHTEHCUBHOCTY CUTHAJIA B M300paXkeHUSIX KapT
MO3Ta B peXXrMaxX aKTUBHOCTHU | 13 2 ¥ BBIUUTAHUS B peXXKMMaX aKTUBHOCTH 2 U3
1. MexaHU3M MPUHSTUS pELlIEeHUs] B HAIllel 3KCIepUMEHTAIbHOW Mapaanurme
MMeEET IPYTYIo JIOKaIu3alnio B JIOOHO Kope. Ha 3ToM ocHOBaHMU MBI MOXeM
cliesaTh BaxKHOE 3aKJIIOUeHUE, YTO (hpOHTaIbHAS KOpa OpraHU30BaHa Kak psif
Pa3JIMUHBIX 30H, KaXaasi U3 KOTOPBIX BBIMOJIHSET pelICHUE B PA3IMYHBIX 3a-
Javax v Kaxmaasi iMeeT pasinyHylo JJoKaau3aluio. BoiieseHHble HaMu 0061acTu
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COEJIMHEHBI MEXIy CO00il aKCOHATbHBIMU CBSI3SIMU (DPOHTAJIbHOI 00JacTH.
O6iacTi GpOHTATIBHOM KOPBI COSTMHEHBI MPSIMBIMU M OOPATHBIMU CBSI3SIMU C
3aThIJIOYHOI Kopoit. Harm pe3yisraThl 1eMOHCTPUPYIOT, YTO B MO3I'e, BEpOSIT-
HO, UMEIOTCS1 00J1aCTU, OCYIIECTBISIONINE PELIEHUSI IO MHOXECTBEHHBIM KpU-
TEepUsIM U KOHGIMKTYIOIIMM olleHKaM [Saaty, 1980; 2005]. ITpenmnonaraem, 4To
LIEHTPBI IPUHSTUS PelLleHUit, paboTalolne ¢ MPUMEHEHUEM MHOXECTBEHHbBIX
KpUTEpHUEB, pabOTAIOT KaK HEMPOHHBIE OMMOHEHTHBIE CUCTEMBbI, TIOKATM30BaH-
HbIe BO (PPOHTAJBbHBIX 00JACTSIX KOPHI FOJIOBHOIO MO3Tra 4yejaoBeka. PereHus
B OMOLIMOHAJILHOM cepe MOTYT KOH(DJIMKTOBATh C PEIIEeHUSIMA B pacIio3Ha-
BaHWU 0OpPa30B, KaK KOH(MJIMKTHI C OMIMOHEHTHBIMM KOHMUTYpAIUSIMU, Kak
OTIITOHEHTHOCTH MTPOCTPAHCTBEHHBIX OTHOIIIEHUH. MIHTepecHO, 4TO, COTJIacCHO
aHaJIM3y HaIluX MCCIeMOBaHMM, aKTMBAIMIO O0JIacTel, 3aXBaThIBAIOIIMX T10-
SICHYIO M3BWJIMHY, B aKTUBHOM TPOTOKOJIE MCCAEIOBAHUS Mbl MOXEM BUIIETh
HE TOJIbKO HEeToCPenCTBEHHO 1o faHHbIM ¢MPT, HO 1 KOCBEeHHO — MO 371eK-
TPODU3MOJOTMUECKUM JaHHBIM. AMIUIUTYIA W JIATEHTHBIC TTePUOIbI MO3IHEH
BOJIHBI, pazBuBatouleiicst B uHTepsaie 500—1000 mc, To ecTh Mocjie MOTOPHOTO
OTBETa, KOPPEJIUPYIOT C MPUHSITUEM pellleHUs. DTa BOJIHA OTPaXKaeT MPOLEecC
OLIEHKM COOCTBEHHBIX PEIICHUI MOCIe peaKlIuK UCTIBITYeMbIX, B OCHOBE KOTO-
pOro JIeXUT (pU3MOJOrMYecKuii MexaHn3M oOHapyxkeHus omnbok [Bechtereva
et al., 2005]. B mcuxonorndeckoii 1mrepaType 3TU MPOILECChI MOJYyUMIN Ha3Ba-
HUE OLIEHKHU YPOBHS pucKa yxe npuHsaToro peueHus: [Kouerkos u ap., 1993;
ennsanun u op., 2010; Tversky et al., 1981]. Eiie onuH BaxHbIN (hakTOp —
YBEPEHHOCTb WJIM HEYBEPEHHOCTb B IMPUHSITUU PEIICHUST C YI€TOM BEPOSITHO-
ctu nipoucxopsmux coosituit [Clark, 2009]. PeuunpokHoe B3anmomeicTBue
B MNpedpoHTAIBHON KOpe ObLIO MPOAEMOHCTPUPOBAHO paHeEe C MOMOIIbIO
METOMIOB (DYHKIIMOHAJIBLHOTO KapTUPOBAaHUSI MO3ra B paMKax HCCJeIOBaHUS
SMOLIMOHAJIbHO-KOTHUTUBHOTO B3anmonaeiictBus |[Damasio, 1990; Northoff et
al., 2004]. Hama 3agaya 3ak/iodajachb B UCCIE€IOBAHUU MPUHSITUST PELIEHUSI
B YCJIOBUSIX HEOMPEAEJEeHHOCTH, MPUYEeM BIOJHE KOHKPETHOI HeorpeaeieH-
HOCTH, CBSI3aHHOM CO CTPYKTYpPO TeCTOBOIO M300paxkeHus. B OOJbIIMHCTBE
JIeCTBYIOIIMX CTPYKTYp MHOIOKAHAJIbHOW 00pabOTKU MHGOPMAIIUM 3aJI0XKe-
HBI PEeKypCUBHbBIE TPUHLIMIIEL. [IpuMep peKypCUBHBIX M300paXkeHUi Aat0T aBa
3epKaJia IMOCTaBJIeHHBIE APYT MPOTUB Ipyra. DTH MPUHIIUITBI PACIIPOCTPaHEHbI
B MH(DOPMAIIMOHHBIX TEXHOJIOTUSIX, CBSI3aHHBIX C CHHTE30M U ¢ 00pabOTKOit
n3obpaxenuit [Anexkcannposn, [opckuii, 1985], B IMHIBUCTUKE U KOTHUTHUBHBIX
uccienoBanusix [Yepuurosckas, 2013].

Kak MOXHO TIpUHSITH TpaBWIbHOE peIlIeHUE B YCJIOBUSIX HEOTpelesicH-
Hoctu? Brepseoie, eme B XVIII Beke, myTu peiieHust 3Toit rpodsieMsl cop-
mysupoBai nipodeccop Cankr-IlerepOyprekoit akamemuun Hayk /. BepHyiu
[Bernoulli, 1738]. Yxxe Toraa oH MOHsSI HEOOXOAUMOCTb BBEICHUS MEXaHU3-
Ma, OCYIIECTBISIONIEro 0aiaHC KpUTEPUEB OLIEHKU. Terepb MOXHO Mpeano-
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JIOXUTh, YTO OaJlaHC MOXET OBbITh OCYIIECTBJIEH C MOMOIIbBIO OTIMTOHEHTHOTO
MeXaHM3Ma B3aMMOIEHCTBUSI Pa3HbIX HEMPOHHBIX CTPYKTYP, aHAJIOTUYHO TEM
OIMOHEHTHBIM MeXaHW3MaM, KOTOpbIE M3BECTHBI B TEPBUYHBIX CTPYKTypax
3puUTeNIbHON cucTeMbl. Ellle pa3 moguepkHeM, 4TO, KpOME OIIMTOHEHTHBIX B3aK-
MOJICCTBUI BHYTPU (DPOHTAIBHOI KOPBI, BbIAEJEHHbIE HAMU 001acT (hPOH-
TaJIbHOM KOPbI B3aUMOAEHCTBYIOT ¢ 00J1aCTSIMU 3aTbUIOYHOI KOphI. B cooTBeT-
CTBUM C HAIlIUMU JaHHBIMU, (PpOHTAIBHBIE 00JJaCTU KOPHI, 00eCIIeurBaloIIe
BBIOOD Y MPUHSITUE PELLIEHUS], COENMHEHBI C 00JIaCTSIMU 3aThLIOUYHOM KOPBI, KO-
TOpasl BBINOJHSET 00pabOTKy 3pUTebHOro curiana. Ciaemayer y4ecTb, 4YTO 3TU
MpsIMbIe ¥ 0OpaTHBIE CBSI3U, N3YIeHHbIe METOIaMM MTPUKU3HEHHOM TeH30pHOM
TpakTorpaduu, OTpakaloT paboTy BOCXOISIINX M HUCXOMSIIINX YITPABJISIOMINX
curHasioB. C nomoiibio MeTona auddysHoit Tpakrorpadguu u nocienyouei
00paboTKM N300pakeHU Mbl PEKOHCTPYUPOBAIN MYyTH U3 3aThIJIOYHOMN YacTH
K TeM e ILIeHTpaM MPUHSATUSI pelieHUi BO (PPOHTAIbHOI 00J1acTH, KOTOpbIE
ObLIM JIOKaIM30BaHbI ¢ momoiibio GMPT. Takum o6pazoM, Mbl UAEHTUDUII-
poBallu, TJe B MO3Te «IIPUHUMAETCSI» PEIIeHNe O CTEMEeHU YIOPSIOUYESHHOCTH
TEKCTYP, U300paxkeHu i, HENTPaTbHbIX 151 HabaoaaTessl. DTa 001acTh — He Ta
4acThb JIOOHOI KOPbI, KOTOPAsl BbIAESIET SMOLIMOHATBHO 3HAYMMbIE CTUMYJIbI U
KoTopas Obl1a BeiAeeHa paHee [Damasio, 1990; Northoff et al., 2004]. Tak, nmpu
pas3IMYeHUn CTUMYJIOB, HEUTPATbHBIX M UMEIONIMX 3HaUeHUe /11 HabIonarte-
JIs1, aKTUBUPYIOTCS pa3IMIHbIe YIaCTKU BO (DPOHTANBHOM KOpe. DTa «HaXoaKa»
MO3BOJIJIA TPEATOIOXUTD CYIIECTBOBAaHWE HECKOJbKUX IIEHTPOB TPUHATHS
pelreHnit BO (pOHTAIBHOM 0b0jacTy. MexXmy 3TUMH O0JIACTSIMU, BEpPOSTHO,
MMEIOTCSI OTMOHEHTHbIE BHYTPUKOPKOBBIE CBSI3U. Takasi KOHCTPYKIIMST (DpOH-
TaJbHOU 00JjlacTH oOecreuyrBaeT ajieKBaTHOE TMOBEJACHUE U B MOBCEIHEBHBIX,
U B 9KCTPEMAJIbHBIX CUTYAIIUSIX.

Taxkum 06paszom, B icuxopuznveckux, ajekrpodusroiaorndeckux u GMPT-
MCCIIEIOBAHUSIX BDEMEHHOI'O U MTPOCTPAHCTBEHHOTO KapTUPOBAHUSI MO3TOBOI
AKTUMBHOCTH MbI TIOJTYUWJIU PE3YIBTAThI, CBUAETENbCTBYIONINE O TOM, UTO (hPOH-
TaJbHbIe 30HBI KOPbl MO3ra YeJoBeKa BOBJIEUYEHBI B MPOLIECC MPUHSITHUS pele-
Huit. M3 HacTosIIIero uccieaoBaHusl U MPEnIecTBYIONIMX paboT MOXHO 3a-
KJTIOUUTD, YTO 3Ta 001aCTh COCTOUT U3 OTAETbHBIX 30H, pacrpeieeHre B KOTO-
PBIX aKTUBAIIMY PA3JIMYHO MMPY TPUHATUM PEIICHU B 3aBUCUMOCTH OT 3a7auu.
BpemeHHbIe XapaKTepUCTUKU 3TON (PUHATBHOI CTamuu 0OpabOTKU 3pUTENTb-
HOTO CHUTHAJIa TAKOBBI, UTO TIPOIIECCHI TIPUHSTHSI PEIIEHUS TIPOMCXOAIT TTOCIIe
crumynsiuvu B uHTepBaie 200—500 mc, a B unTepBaie 500—900 mc mpoucxo-
AT COOCTBEHHAsI OlIeHKa MPUHSITOro peneHusi. OMHU TPOLIeCChl pa3BUBAIOTCS
110, a IPyTrHe Mmocjie MOTOpHOI peakiiuu. O6paboTKa 3puTebHON nHbOpMauu
BKJIIOUYAET, B 3aBUCMMOCTHU OT 3aJlayi pacro3HaBaHUsI M300paxkKeHUil, pa3and-
HbIe 00J1aCTH MO3Ta BILJIOTh /10 (DPOHTAJILHOM KOPbI, CBSI3aHHBIC BOCXOASIIIUMU
1 HUCXOJSIMMHU CBSI3SIMU U OMIMTOHEHTHBIMU B3aUMOJEHCTBUSIMMU.

SAKAIOYEHME

B KHUTE paccMOTpeHbI TTPo0JeMbl HEMPOMKOHUKN — HayKH, COUYeTaroIInei
U3yYeHNE MEXaHU3MOB BOCTIPUSATHSI U TIOHUMAaHUSI U300pakeHUI YeTOBEKOM,
Helipodu3nonornyeckue MexaHu3Mbl BOCTIPUSITHS, HEOOXOMMBbIE 151 TOCTPO-
€HUSI UCKYCCTBEHHBIX MHTEJUIEKTYaJIbHBIX CUCTEM, CIIOCOOHBIX K 1IeJIeHaIpaB-
JICHHOMY MoBe/ieHn10. HeiipornKoHMKa 1 MKOHMKA UMEIOT B CBOE OCHOBE OIMH
KOpeHb — 00pas.

Hkona (o0pa3) — 3T0 1 COOCTBEHHO M300paXkeHue, 1 ero 3HayeHue. B TexHu-
K€ 3TOT CTapMHHBIN TepMUH NpuUMeHseTcs ¢ iepBoii Tpetu XX Beka. B. K. 3Bo-
DPBIKWH, cO3[aTesib TeJIeBUICHMS, Ha3BaJl MKOHOCKOTIOM TIEPBYIO CEPUITHYIO
3JIEKTPOHHYIO TIEpeatoILyI0 TeJIeBU3MOHHYI0 TpyOKYy. C cepennHbl Beka XX Beka
npobsiemMa pacro3HaBaHus 0Opa3oB nepenuia u3 duiocodcekoil npodiaembl B
MareMaTU4eCcKylo, 1 BCKOpe — B MHXKEHEPHYIO. YIauHbIii 1 KOPOTKUIA TepMUH
«MKOHUMKa» HavyaJl yloTpeOIsiITbCSl B MHXXKEHEPHOM cpejie OYeHb IMPOoKo. B ocHo-
BE UKOHUKU — U300paxkeHusl, U3y4eHUe UX CBOICTB, CUCTEMbI CUHTe3a n300pa-
>K€HMI, aBTOMAaTUYECKOIO pacrno3HaBaHusl. B paMKax MKOHUKU YeJTOBEK BBICTY-
MaeT «IoTpeduTeseM» N300paxkKeHUA.

B ocHOBe HEHPOMKOHMKU — Hepodu3nosorus yejaoBeka, BOZHUKAIOIINE
B €ro MO3Ty 3pUTeJIbHbIE 00pa3bl, MEXaHU3MBbI, IPUHLIMITBI BOCIIPUSITUS U pac-
MMO3HABaHMSI 3pUTEJILHBIX 00pa3oB. «[loTpedurenssMu» pe3yabTaToB UCCIeI0Ba-
HUII HEMPOUKOHUKMU SIBJISIIOTCS Pa3pabOTYNKKU HOBBIX TEXHOJIOTUM.

WMHbIMU cioBaMU, B HEHPOUKOHUKE (DU3MOTIOTMYECKIE MEXaHU3MbI 3pUTEITb-
HOW CUCTEMBI YeJIOBeKa M KOHCTPYKIIUS €r0 «3PUTEIbHOTO MO3Ta» — 3TO OCHO-
Ba, Ha KOTOPOi1 CTPOSIT HOBbIE TEXHOJIOTMH, TaK Ha3bIBa€Mble HEPOTEXHOJIOTUH.

HKoHMKa cBsI3aHA C TEXHOJIOTMYECKON PEBOJIOLMEN KOHIIA MPOILEAIIEro
Beka. JlocTukeHusl B 00JaCTM UKOHUKM 00eCTeunIiv co3aHrue oOLenoCTy -
HBIX TEXHOJIOTUIi MOJIydeHUsI, OOMeHa, XpaHEHUSI U TIPUMEHEHUsT U300paxe-
HU, a TAKXKE NepeXoll K HEMPOMKOHMKE.

Heliporkonuka — 310 Hayka XXI Beka. JlaHHass KHUra — 3TO TOJIbKO BBe-
JIeHre B HOBYIO 00jacTh. HavaBiimiicss HelpoTeXHOJOTMYECKUii OyM OCHOBaH
yKe Ha JOCTYMHBIX 1I(pPOBHIX N300paxkeHUs1X. Ho BhIpakeHHBIN aKIIEHT CBSI3aH
C MPUMEHEHNEM apXUTEKTYpbl, KOHCTPYKIIMU «3PUTETBHOTO MO3ra» 4ejloBeKa
KaK OCHOBBI aBTOHOMHbBIX MHTEJUIEKTYaJIbHBIX CUCTEM, PELIAIOIINX 3a1a4M pac-
MMO3HABaHMSI, TOHUMAaHUSI, TIPUHSITUS PEIIEHUI U HOBBIX CITOCOOOB TOCTUXKEHUS
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MocTaBIeHHBIX 1ieieit. [ToaToMy B KHUTE TIpeICTaB/IeHbl pe3YJIbTaThl UCCIeI0BA-
HUI MEXaHU3MOB LIEHTPAJIBHOTO ¥ ITAHOPAMHOTO 3pEHUs, KAHAJIOB OCO3HAHHO U
HEOCO3HaHHO BOCITPMHUMAEMOM 3pUTeIbHOI MH(bOPMAIMK B 00eCTIeYeHUM 11e-
JIEHaTIpaBJEHHOM NeITeTbHOCTH YeIoBeKa.

@OyHKIMOHATBHOE TOCTPOEHUE B3aMMOAEHCTBYIOILMX HEUPOHHBIX CeTei
CO3[1aeT MaTTepHbl AKTUBHOCTU, Creuu@UUHbIC IS KaxXI0W 3KCHepUMEeH-
TaJbHOU CUTyallMU. BOJIBIIMHCTBO 3TUX CETEil MPEACTABISIOT CUCTEMY Mapa-
JIETbHBIX KaHaiaoB. OHM MMEIOT 00lllee Hayajao — TIJia3a 4yejaoBeKa, U OOIIMiA
BBIXOJ, — 00JIaCTH KOPbI, KOTOPbIE MJIAHUPYIOT U OPraHMU3YIOT JBUTATEJIbHYIO
peakuuto. Kaxnplii ©3 KaHaJOB UMEET CBOM OCOOEHHOCTH, BBITIOJHSIET CBOIO
dynkmo. OcoOblit MHTEpeC MPeCTaBsIeT TO, YTO €CTh KaHAIbl OCO3HAHHOMW U
HEOCO3HaHHOI 00paboTKM 3pUTeSIbHON MHMOpMaILMU. Bbixon Kakaoro us Ka-
HaJIOB Ha CUCTEMBbI, OPTAaHU3YIOIIUE IBUKEHUE, TIPENITOJIaraeT, YTO Mbl MOXeEM
3aperuCcTpUpPOBaTh c1abble MOTOPHBIE OTBETHI Ha JIF0ObIe, axe Ha HEOCO3HaH-
HbIE, CTUMYJIBI.

Hamu paccMOTpeHbI CTPYKTYphl MO3ra, O0eCIeurBaIoIIe BaXKHENIIINE KOT-
HUTUBHBIE TIPOLIECCHI, KOTOPBIE B3aMMOAEWCTBYIOT MO MPUHLMUITY OIIMOHEHT-
HOCTH, TO €CTh OCYILECTBJISIOT PEIeHUs] IO MHOXECTBEHHBIM KPUTEPUSIM U T10
KOH(IMKTYIOIIUM OlLleHKaM. Takoe B3aMMOJAEHCTBUE MOXET OCYLIECTBISTHCS
U Ha rjo0aqbHOM (MeXay 00JacTsIMU, OTBEYAIOLIMMU 32 AKTMBHOE BbITIOJIHE-
HUE 3aJa4y, ¥ IaCCUBHOE HAOIIOACHNE), Y Ha JIOKAJTbHOM YPOBHSIX. DTa CIIELM-
(UYIHOCTH aKTUBUPOBAHHOTO MO3TOBOTO TMAaTTePHA 3aBUCUT OT 1ieJieil, MOTUBOB,
BHYTPEHHETO I1IyMa, MHCTPYKIINI, OOCTOSITETLCTB U MHBIX 9KCTIEPUMEHTATbHbBIX
ycnoBuit. [TokazaHo, Kak «BbIXOI» CEHCOPHBIX CUCTEM — MHOTOKAHAJbHBIN 1
OTITOHEHTHbIN, — 00ecreurnBaeT LeJieHalpaBIeHHYIO IeTeTbHOCTb YeIoBeKa.

JlaHHas1 KHUTA SIBJISIETCSI TOJIbKO BBEJIECHUEM B HEMPOMKOHUKY. [ToaTOMy B Heit
JaHbI JTUIITb HEKOTOPbIE KJTFOUEBbIE MOJIOXKEHUST (DU3MOIOTMYECKOI ONTUKU, CBSI-
3aHHbBIE C MOCTPOEHUEM U300paKeHUH, a U3 HEHPODU3NOIOTUN 00CYKIEHBI He-
KOTOpbIE€ BOMPOCHI, CBSI3aHHbIE C pabOTOI MPOCTPAHCTBEHHO-YAaCTOTHBIX KaHa-
JIOB 3pUTEJIbHOM cucTemMbl. KHUra sIBIsIeTCsl OTpakeHUEeM padoT, B KOTOPBIX aB-
TOp NMPUHKUMAJ caMOe HerocpencTBeHHoe yyacTue. Ocoboe BHUMaHUE YIeIeHO
BOIpPOCaM HeBepOAbHON KOMMYHUKAIIMU, KaK OJHOMY U3 BaXKHEUIIIUX CTUMY-
JIITOPOB Pa3BUTUST 3pUTEJILHOM CUCTEMBI Y TIOTPAHUYHOI 001aCTH MEXIy Hel-
podusnosnorueit 3peHust U Heiipodusnoaorueit peun, MpodeMe YTeHUsI U U30-
OpakeHMi1 TeKCTOB KaK UCTOYHMKOB HEBepOAJIbHON KOMMYHUKAIMU. TexHO0-
TMYeCKre acrieKThl MPoOJeMbl, CBI3aHHbBIC C JIESTeIbHOCThIO HEMPOHHbBIX CeTeit
SKUBBIX 1 UICKYCCTBEHHBIX, BHIHECEHBI HAMU B OT/IEJIbHYIO KOJUIEKTUBHYIO KHUTY
«HeitporexHosmorun», BRIXOISIIYIO BCIE 32 3TOi MOHOTpadueii.
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