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BBEAEHME

OnHO M3 KIIIOUEBBIX HAIpaBJICHUI pa3BUTUs MH(GOPMALIMOHHBIX TEXHOJIO-
TMii — TIoJlydeHre U300pakeHUii OKpyXKarllero Mupa, 1udpoBasi oopadoTka
U CUHTE3 M300pakeHUH, NX pacrio3HaBaHWe U MoHUMaHue. OULyTUMBbIA TTPO-
rpecc B paboTe ¢ M300pakeHUSIMU TTPUBEJT K MPOXOASIIEH B MOCAEAHNE IECITU-
JIETHSI HOBOI TEXHOJOTMUECKOI peBOIOMHU. 3a/10J1T0 10 TOTO0, KaK MoJyYeHue,
00paboTKa M CUHTE3 M300paXKEHUIN CTaJIM JOCTYIMHBIMU KaxKJAOMY UYEJOBEKY
(a BBIUMCIUTENIbHBIE MALIMHBI OBbLIX €111€ TPAKTUUECKU «CJIETbI»), B CEPENUHE
XX BeKa BO3HMKJIa HOBasi HayKa — UKOHUKA.

HMkoHuKa — Hayka 00 U300pakeHUsIX, UX MIOCTPOSHUU, Tiepeade, BOCIIPpHsI-
TUM U pacrno3HaBaHuM [MupoiHukoB, 1977—1987; Xapkesuu, 1953—1973;
Aleksander, 1996]. B MKOHMKE YIayHO COCAMHUIMCH PE3YJbTaThl, MOJYYEH-
HbIE B ONTHKE (C €€ ThICSYeJIeTHEW CUCTEMOM 3HAHUM M YHUKAJTbHBIM OIBITOM
MPaKTUYECKUX MTPUSIOXKEHUIT), B MAaTEMATUKE U B LIM(MDPOBBIX TEXHOJIOTHUSIX. DTO
TPAHAMO3HbBIN Pe3yabTaT B3aUMOACHCTBUSI T'YMAHUTAPHBIX UM €CTECTBEHHBIX
HayK, (puaocohcKoro moHMMaHus POJIM U300pakKeHUs B XKU3HU YeJIOBeKa.

B Hacrosiiiee BpeMsi pa3BUTUE OOIIECTBA U TEXHOJOTUI MOTPEOOBAJIO BbI-
JIEJIUTh B UKOHUKE HOBYIO MEXIUCUUIUIMHAPHYIO 00JaCTh — HEWPOUKOHUKY
Kak HayKy O (pM3MOJOrMYecKux MexaHuzmax (GopMUpOBaHUST M300pakKeHUM,
HUX TTOCTPOEHUH, BOCIIPUSITUN, PACTIO3HABAHUMU U TIOHUMAHUN CEMaHTUYECKOTO
3HAYeHUsI U300paKeHUt, BKIIIOUas UccaeloBaHUe TMHAMUYECKUX KapT AesITe/b-
HOCTM MO3ra 4eJIoBeKa, 00ecreunBaloiero 3Tu npoiuecchl. ONTUYECKUe TeX-
HOJIOTUM, LU(PPOBbIE TEXHOJIOTUM 00pabOTKM M300pakeHuit, 0(TaIbMOIOTHS,
ncuxopr3noIorus 3peHust, LudpoBoe KapTUPOBAHME PAOOTHI MO3Ta, UCKYCCTBO
(>kMBOMUCH, TpaduKa, apXUTEKTypa, TeaTp, KUHO U TeJIEBUIACHUE) MOXHO CU-
CTEMHO OOBEIUHSTH B LIEJIOCTHYIO IESITEIbHOCTh YeJ0BEKa UMEHHO OJiaroaapsi
HEUPOUKOHUKE.

[IpenMeT HEMPOUMKOHUKYM OXBAaThIBAET BCIO NESTEIbHOCTh YeJI0BEKa, B OCHO-
BE KOTOPOI JIeXKUT n3o0pakeHre Ha ceTyaTke. st obecrieyeHust BBKUBaHUS U
3 (dEeKTUBHON PabOThI XKMBOTO OpraHU3Ma M300pakeHne TOJKHO ObITh TIpe/I-
CTaBJIEHO B MO3T€, PaClO3HAHO, a B pe3yjbraTe MPpUHSATO peleHue. [IpuHsaTue
pellieHUii — 3TO BaXKHEMIINI KOTHUTWMBHBIN MpOLECC, 3aBepllarolInii odpa-
0OTKY M300pakeHU Il B MO3Te 1 o0ecIeurBarolnii 3(pheKTUBHYIO IeITeIbHOCTh
yenoBeka. OH 3akaHuuBaeTcs JMOO BHYTPEHHUM BbIOOPOM, C OTCPOUYEHHOI
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BO3MOXHOI peakiueit (BBIOOPOM ISl pa3BUTHS BHYTPEHHEH KapTUHBI MUpa),
MO0 HeMeJIEHHBIM 3aITyCKOM BBIOPAaHHOTO ABMTATeIbHOTO akTa. [TpuHsTHE
pelleHuli OXBaTbIBAET OTPOMHBIN pa3zies MHGOpMaTUKU U MHOOPMAIIMOHHBIX
TEXHOJIOTU I, TEXHOJIOTUI ynpaBjieHus. DTO 3aBeplIalolIni aTan paboThl CO0-
CTBEHHO 3PUTEJIbLHOI CUCTEMBI, KaK KUBOM, TaK U UCKyccTBeHHOM [Kpacuib-
HHUKOB, 1958; 1986; 2011]. IIpoLiecc MpUHSATHUS pELICHMUS 3aKJIFOUACTCS B «OITH -
MaJIbHOM BbIOOpPE» Cpenr pa3IuYHbIX aJbTEPHATUBHBIX BOBMOXHOCTE [Saaty,
1980; 2005; 2008]. M 2TOT BBIOOP OXBATHIBAET BCE BUIbI OCOZHAHHOM, a B psilie
cJIyJaeB M HEOCO3HAHHOM, AeSITeIbHOCTH YesloBeKa. PopMUpyeTCsl OTHOIIICHHE
HabJoaaTeN sl K CeMaHTUKe JaHHOTO M300paxkeHusl, 3arioMuHaHue. Jlesrenb-
HOCTb KMBOI CUCTEMbI, OCOBHAHHOTO M HEOCO3HAHHOTO BOCIIPUSITUS M300pa-
JKEHUI COMPOBOXKIACTCS JBUTATEIHLHBIMUA U BETETAaTUBHBIMU peakUsIMU, He-
o0xoauMbIMU A1l BbkMBaHUs. Ha ux cootHomenue ykassiBas WM. I1. [1aBios
B cBoeM o0cyxneHun padot 3. TopHaarika [[Tasnos, 1923].

3puTenbHas KapTMHA MUpa — 3TO OCHOBA MBILIJIEHUS YeloBeKa, U UMEHHO
Ha OCHOBAHUM HCCIEAO0BAaHUI pabOThl MO3ra B 3pUTEIbHOI Cpele MOXKHO TO-
HSITh OCHOBHBIE KOHCTPYKIIMY U MPUHIIUITBI Pa0OTHI MO3Ta, Ha KOTOPHIX CTPO-
SITCS TIOBEJICHME UeIoBeKa, B3aMMOICHCTBYE JIIONACH, MPUHIIUITBI YITpaBICHUS
YeJOBEKOM KOJUIEKTUBAMU M TEXHOJIOTMYeCKUMMHU mpolieccamu [Inesep, Llyk-
KepmaH, 1961; [nesep, 1995].

NHbopMallMOHHO-TICUXOJIOTUYECKOE OCO3HABaeMOe M HEOCO3HaBaeMoe
BO3JIEHICTBUE Ha YeJIOBEKA MPU BOCTIPUATHUM 3PUTETbHBIX CTUMYJIOB OXBAaThIBAaeT
MPaKTUYECKU BCe MPOOIeMbl CEHCOPHOM (PM3MOIOTUY U KOTHUTUBHOM TICUXO-
Jioruu, ncuxodusnonoruu, Teopur nHbopmaimu. CeHcopHasi Helipohuzno-
JIOTMSI TTOJTyYMJia OTPOMHOE pa3BUTHE 3a MOCJIeAHUE CTO JieT. I3 Bcex HayK o ue-
JIOBEeKe ceHCOpHasl (pr3MoIorus oKasanach, BEPOSITHO, CaMOi BOCTpeOOBaHHOM
JIJIs1 00eCIIeueHUsT TEXHOJIOTMYEeCKOTO IMTPOphIBa B 00J1aCTU KOMMYHUKALIUiA, BbI-
YUCIIUTEbHOM TEXHUKU, TEXHUKU BOOPYKEHUH, YIIPaBIeHUsI TTOBEACHUEM Ye-
JIOBEKAa 1 TOHMMaHMUSI YeJIOBEKOM OKPYKaIOILEi Cpebl.

CyniecTByoliMe M OTOOpaHHbIE B BOJIIOLIMU CEHCOPHBIE «UHTepdeiich»
O0Ka3bIBAIOTCS MPAKTUYECKU €TUHCTBEHHBIM CIIOCOOOM OOLIEHHSI YeJIOBeKa C ue-
JIOBEKOM M TIO3HAHUSI YeJIOBEKOM OKPY:KAIOIIero MUpa, a IJIsl UccaenoBaTesiss —
OCHOBHBIM ITyTeM U3YyYeHUS AeSITEIbHOCTA MO3ra. CBs3b «M300paXkeHne — CTHU-
MyJ» SIBJISIETCSI KJIIOUOM K 3aKPBITBIM JJISI TIOHUMAaHUsI KOHCTPYKIIMSIM MO3Ta,
a U300pakeHUsI aKTUBHOCTU 3TUX CTPYKTYP KakK OTKJIMKOB HAa CTUMYJIbl — MH-
CTPYMEHTOM Il U3y4eHHUsl paboThl Mo3ra. OTKJIMKU Ha 3pUTEIbHbIE CTUMYJIbI
PEUIbHON U BUPTYAJIbHOW Cpel SBJISIIOTCS BaXKHEUILEN 4acThiO IESITETbHOCTU
yeJioBeKa, OMpeae/sieMOi KOHTEKCTOM, TTIOTPEOHOCTSIMU U LIEJIbIO.

Mup 3ByKOB 1 MUDP U300pakeHU T TTOMOTAIOT YeJIOBEKY IMTOCTPOUTH COOCTBEH-
HYI0 KapTUHY Mupa. Mup 3ByKOB, 00€CTIeUBAIOIIUX CTYXOBYIO KOMMYHUKAIIUIO
JIJIS1 YeJoBeKa, MOXHO pa3fe/ITh Ha JBE YacTU: BOCMPUSITUE (CIyX) U BOCITPO-
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u3BefieHUe (KpUKU, MIEHKUE, peub). AHAJIOTMUHO pa3jie/ieH U MUP U300pakeHU,
BO3HMKAIOIIIMX HA CETYATKe: BOCIIPUSITHE (3peHNE) U BOCIIPOU3BEIeHUE 1300pa-
JKEHMI, 00ecreuuBaloliX 3pUTENbHYI0 HEBEPOATbHYI0 KOMMYHMKALIMIO (MU-
MMKa 1 MMaHTOMMMMKA YeJloBeKa U XKUBOTHbIX). [IpeodpazoBaHue BpeMEHHOTO
3BYKOBOTO CUTHaJla B MPOCTPAHCTBEHHBII CIYXOBOI IMO3BOJISIET COMOCTABIISTh
MPOCTPAHCTBEHHYIO CIYXOBYIO M 3PUTEJIbHYIO MPOCTPAaHCTBEHHYIO MH(bOpMa-
LMK B CTPYKTypaxX MO3ra Ha OJHOM <«sI3bIKe». IIpOCTpaHCTBEHHYIO, «3PHUTEIb-
HYIO» OPraHU3alIMIO CIYXOBOI'O BOCIIPUSTUS M3YYaloT HE TOJIbKO B (pu3unooruu
[Rauschecker, 2001; 2009], Ho 1 B My3bike [MuiieHko, 2014]. CuHTe3 uzodpa-
JKEHUI OpraHU3MOM YeJIOBeKa WUJIM XXKMBOTHBIX HE CTOJb OYeBUIEH, KaK CUHTE3
3ByKOB. OH 0003HavyaeTcs B APYroil TepMUHOJOTUN U IIUPOKO U3BECTEH — 3TO
MUMMKA, KECThI, TEJOABMKEHUSI, TO €CTh CPEICTBA HeBepOAIbHOM KOMMYHU-
kauuu. Kpome Toro, 4eqoBeK BIIAJEET CPEACTBAMU MOCTPOCHUSI U300pakeHu i
C TIOMOIILIbIO TEXHUYECKUX CPEJCTB U300pa3UTEILHOTO UCKYCCTBA: OT MPUMUTUB-
HbIX MHCTPYMEHTOB /10 LIU(DPOBLIX METOIOB CUHTE3a N300paXKeHUIA.

JIuio yenoBeka BOCIIpUHUMAETCSI Cpasy IMOCse POXKIASHUS, XOTS ISl TOHU-
MaHMS JeTajeil MUMUKU TpeOyeTcs JINTeNbHas paboTa OCO3HAHHOTO U He-
OCO3HAHHOTO BOCTIpUSATHUSI, 00ydeHus 1 nmamsTtu [ bapadanmukos, 1990; 2012].
OOyueHre BOCTIPpUSITUIO OOJIBIIIMHCTBA U300paXkKeHU I, 32 UCKJIFOUEHUEM ITOHU-
MaHHUS UX CEMaHTUYECKOro 3HaUYeHUsl, MPOUCXOAUT OObIYHO Oe3 yuuTensi. Ho
€CTb U300paXkeHusI, paclio3HaBaHUE U TOHUMaHKe KOTOPBIX TpeOyeT 00yUeHUsI
C yuuTeneM, — 3TO TeKCTbl. BOBHMKHOBEHUE peur, TMTOCTPOCHUE 3PUTETbHBIX
CHMBOJIOB M 3HaKOB, a 3aTeéM W IMMCbMEHHOM pevn, Co3JaHne TEXHUKNA CUHTE3a
3BYKOB M CMHTE3a U300pakeHU I COMPOBOXAAIOT BCIO UCTOPUIO YEJIOBEUECTBA.
Co BpemeH [Tudaropa oHU TeCHO CBsI3aHBI C 3apOXKIEHUEM IKCIIEPUMEHTAIb-
HBIX TICUXO(U3NUECKUX UCCAENOBAaHUI U ¢ pa3BUTHUEM MateMaTuku [LIuT. mo:
Jlunc, 1903].

BaxkHO OTMETUTD, YTO 1IEJIOCTHASI KAPTMHA MUPa BO MHOTOM 3aBUCUT OT JIesi-
TEJBHOCTU YeJIOBEKAa B KOHKPETHOI OBbITOBOM, MPOW3BOJACTBEHHON WM 00E€BOIA
cutyauuu. JlocTrxkeHue e o0ecreunBaeT HeMpepbIBHAS AESITEbHOCTb YeJlo-
Beka. B pa3HbIX yCIOBUSIX 1€ATETbHOCTH MOXKET TOMUHUPOBATD Ta WJIK MHAsSI CEH-
COpHasl cucTeMa M MOJIKIIOYAThCSl Pa3IuYHbIe MCIIOJIHUTEIbHbIE MEXaHU3MbI
[TaBnoB, 1923; CumoHoB, 1980]. BO3MOXKXHBI CPBIBBI «HETIPEPBHIBHOM» NESATEb-
HOCTU YeJIoBeKa, TaK Has3biBaeMble mapokcusmbl [[op6os, 1973]. Ho rinaBHoe
TO, YTO 3Ta JACSATEIbHOCTb 3aBUCHT OT «cBepx3agaumn» mmo K. C. CraHuciaBcKo-
My, uiu ot «cBepxuean» no WM. I1. [TaBnoBy, cTosiueit nepen yeaoBekom [Cra-
HucaaBckuii, 1959; IMasnos, 1923].

B nmaHHOI KHUTE pacCMOTPUM HeHpoU3NOIOrMYecKre MeXaHM3Mbl BOC-
MPUSATHUS JJOKAJTBbHON M TJI00ATbHOM, OCO3HABAEMOM M HEOCO3HAaBaeMOM 3pu-
TeTbHOM MH(bOPMAIUY B 00eCIIeYeHU MMEHHO IIeJIeHAITPaBICHHOM IesTeIb-
HOCTHU YeJioBeKa.

I'AABA 1

CBET U1 ITOCTPOEHME M30BPASKEHMM

1.1 KBAHTOBA YYBCTBUTEABHOCTD
I'AA3A

HcxomHo mist n3obpakeHus1 HEOOXOOUM CBET, XOTsI KOAUpPOBaHUe, Mepeaa-
Yya M pacro3HaBaHue M300paXkeHWil MOTYT MPOUCXOIUTh B HEPBHON cucTeMe,
TEJICBU3MOHHBIX U BBIYUCIUTEIBHBIX ycTpoiicTBax. OnTrKa — Hayka O CBeTe,
yacTh (PU3UKHU, CBSI3aHHASI C U3YYEHUEM CBOCTB BUAMMOTO, MH(ppaKpacHOTO 1
yIbTpadrOJIETOBOTO AUANAa30HOB 3JIEKTPOMArHUTHOTO crieKTpa. CBeTOM 00bIu-
HO HA3bIBAIOT BUAUMBINA AMANAa30H 3JIEKTPOMATHUTHOTO M3JIyYeHMUS C JJIMHOMN
BosTH oT 780 mo 380 HM. [paHMLIaMU BUAMMOTO YEJIOBEKOM CBETa B OOBIYHBIX
YCIIOBUSIX SIBJISIIOTCSI MH(paKpacHoe M yiabTpaduoneToBoe usnydyeHus. CBeT
“MeeT KBaHTOBYIO mpupoay. B cuiy atoro morioiieHue B MUrMeHTax ¢oro-
PeLenTOPOB MPOUCXOIUT TUCKPETHBIMU MOPLUMSIMU. DHEPrus, rnepeHocumas
OJHUM KBaHTOM, paBHa:

E=hy,
TIe vV — 4acToTa U3JIyuyeHus, a 1 — BJIeMEHTapHbIM KBAHT NEUCTBUSI, YHUBEP-
caJbHas KOHCTaHTa, ITocTosTHHag [Tmanka 4 = 6,626 x 10-3* JTxx * c.

C. M. BaBuiios eme B 1930-x rogax onpeneanai MUHUMaJIbHOE YKCI0 HOTO-
HOB (KBaHTOB CBETa), HEOOXOAMMOE JIJisi OOHAPYKEHUSI CUTHaIa B TCUXO(hU-
3UUECKUX DKCIIEPUMEHTaX. 3aTeM B MHOTOUMCJICHHBIX U Pa3HOOOPA3HbIX YCJI0-
BUSIX 3TU BEJIMYMHBI YTOUHSUIM uccnenoBatenu Tomnanaunu, @panumu, CIIIA.
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CuuTaercsi, 4TO IJIs1 TOTO, YTOOBI OOHAPYKUThH CUTHAJ, HEOOXOIMMO UMETh Ha
3pauke Bcero ot 15 mo 30 xBanToB [BaBuiioB, 1950; OctpoBckuii, 2007; Tu-
ounoB, lenenun, 2013; Bouman, Van der Velden, 1948]. Xots mist 3amycka
OTKJIMKA OJTHOTO PeLerTopa J0CTaTOYHO, YTOObI MOMaJl Ha HEro BCEro OAuH
dotoH [Baylor et al., 1979]. Paznuuue B naTHaALaTh KBAHTOB AJIsI OOHApyxkKe-
HUs HAaOIIoAaTeIeM 1 OAMH KBAHT JIJIs 3aITycKa OTKJIMKA OTHOTO PelenTopa Bbl-
3BaHO TTOTEPSIMM B TJla3e W TEIUIOBBIMM IIyMaMU. DTO O3HAYaeT, YTO MPUpoIa
MOYTH J0CTUIIA (U3NYECKOTO TMpeiesia YyBCTBUTEbHOCTU, U TOJIbKO HEAABHO
MaTpHUIbl COBPEMEHHbBIX BUACONTPUEMHUKOB JOCTUIJIM 3TOrO YPOBHS YYBCTBU-
teapHocTU [BacuiweB, Tubunosn, 2018; HecrepoB u ap., 2009]. Xumuueckas
cpena potopenienTopa HaXOAUTCSl B HEPABHOBECHOM METAaCTAOMILHOM COCTOSI-
Huu. C BeposATHOCTBIO 0K0j10 0,7 oauH (hOTOH 3aIycKaeT IEMHYIO0 Peaklnio,
pa3pylIalolIyio 3T0 cocTosiHue. Beero onuH ¢oToH 3armyckaeT B aeiicTaue 10°
3aps0B B (hoTopeLentope, Kak oTOyMHOXUTEb.

MoxeT ObIThb, naxe OoJiee BOEYATISIONIMM, YeM KBAaHTOBasl YYBCTBUTEJIb-
HOCTb IJIa3a, SIBJSIETCSI OTPOMHBIA JTMHAMWYECKWU NMANa3oH SIPKOCTEW MC-
TOYHMKOB 1 OCBELLEHHOCTEN OKpYXKAalOLEel Cpelbl, IIPYU KOTOPBIX IJ1a3 MOXET
pabotarb. YenoBek BUAMT B AuanazoHe 15° MopsikoB UBMEHEHUs SIPKOCTU OT
HOYHOTO CKOTOMUYECKOTO, MaJJOYKOBOIO A0 THEBHOTO (POTOMMYECKOro, KO-
0oukoBoro 3peHus. IlpucrnocobseHne K TakoMy Auaria3oHy o00Oecle4yrBaioT
M3MeHeHUe ArMaMeTpa 3payka, MPolecChl XUMUUECKOM M HEPBHOM aganTalunn
[Bei3oB, Kysneuosa, 1969; KpacunsHukos, 1986; 1993; 1994; 1997; ®upcos,
Tosapnosckuii, 1990; 2001]. beutn cozaaHbl 3h(GeKTUBHBIE MaTeMaTUYECKUE
Moneu amantannu [KpacuibsHukos, 1986; 1993; 1994; 1997], obecrieunBInme
pa3BUTHE TEXHUKU TTpUeMa N300paxkeHUiA.

B pe3ynbraTe pa3Hoil 4yBCTBUTEIbHOCTH ITAJIOUEK U KOJIOOUEK, a TaKXKe Ieii-
CTBMSI MeXaHM3Ma afarnTalli YeJIOBEeK MOXKET padoTaTh ¢ IpyObIMU KPYITHBI-
MM U300pakeHUSIMU TIPU CBETE 3BE3JHOrO Heba, BUJAETh TOCTATOYHO MEJIKHE
JleTajau Mpu JYHHOM CBETE U Ha 3aJIMTOM COJIHLIEM ILJISKE B JIETHUM MOJIIEHb.
Pabora npu 60JbIINX YPOBHSIX APKOCTH UCTOYHUKA U OCBEIIEHHOCTU pabovyero
MecTa JJis IJ1a3a oracHa; OrnacHo Jaxke HaOIoAeHe CBeTOAMOA0B (HauYnHas OT
MaJIOMOIIHBIX YKa30K) 1 UCITOJIb30BaHNE SIPKUX JUCIIIICEB.

CyluecTBYIOIIUIA TApaloKC 3pEHUS 3aKJII0YAETCS] B TOM, YTO CBET — BTO HE
TOJbKO OCHOBHOI MCTOYHMK WMHGMOpMAIMU ISl YesJoBeka 00 OKpyKalollem
MUpe, HO U (hakTop pHUcKa, OCOOEHHO B CHUHEl W yabTpaduoeToBOi obja-
ctax [OctpoBckuii, 2007]. 3ammTy rjaza yeaoBeKa YaCTUYHO 00eCcreurBaioT
€CTeCTBEHHBbIE (DWIBTPBI (XPYCTANIMK, JIUITUIBI XKEJATOTO TISITHA), YAAJSIONINe
VIBTPadUOJET U CUHIOIO YacTh CrieKTpa. BO3MOXHOCTU ecTeCTBEHHON 3aliu-
Thl CETYATKU U JIaXKe POTOBULIbI OT OKOTOB COTJIACOBAHBI C COJTHEUHBIM CBETOM
JIMIIIb HA YPOBHE MOPsI, HA HU3KKX BBICOTaX, HO OMACHOCTb TAUTCS B SIPKUX HC-
TOYHMKAX, Ha BBICOKOTOPbE, Ha 3aCHEKEHHBIX M 3aJUTBIX COJHLEM CKJIOHAX
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rop — U TYT HeoOXoaMMa UCKYCCTBEHHAs LIBETOBAs KOppeKLMs 3peHus [3ak,
Octposckuii 2010; Octposckuii, 2005, 2006, 2007; Boulton, Ostrovsky et al.,
1993; Zak, Ostrovsky, 2012]. HeuyBCTBUTEIbHOCTh IJ1a3a K MH(ppPaKpacHOMY
HU3JIy4CHUIO SIBJISIETCST U YeJIOBeKa KaK TEIJIOKPOBHOTO CYIIECTBA SKM3HEH-
HO BaxkHOM. Tes10 KaK MCTOYHUK MH(MPAKPACHOTO U3ITYIEHUS «OCIIEIUISTIO» OBl
Hac, Jeaio ObI CJIEMbIMU K C1a0bIM UCTOYHMKAM CBeETA.

1.2. TIOCTPOEHME M30BPASKEHUIA.
KAMEPA-OBCKYPA

W BBICOKOUYBCTBUTENbHBIN TTpUeM (DOTOHOB (OTOpELIeNTOPAMM, U alanTa-
LIMS1 K Pa3HbIM YPOBHSIM SIDKOCTM HallpaBJeHbl HA BOCIIPUSATUE MU300paKeHU I
yeaoBeKOoM. YTOObI MOJy4UTh ONTUYECKOE M300paxeHue, HaJo UMETh MoJoe
MOMellleHHe: TPOT C Y3KUM BXOJOM, KOMHATY C OKHOM U I€PEBSIHHBIMU CTaBHSI-
MU C BXOTHBIM JUISI COTHEYHBIX JTydeit oTBepcTreM. OTBepcTHe, KaK 3pavyokK, He-
00X0IMMO TS TIOCTPOEHUS N300pakeHusI. Ha MpOTHBOMOIOXHON OTBEPCTUIO
CTeHe B TeMHOI KoMHare (obscura camera, J1at.) popmupyercs: n3o0paxxeHue.
WHuTepec Kk kamepe-oockype nposiBistiu [lnaton, Apucrorens, JleoHapno na
Bunun, dropep, HbploTOH M MHOrue Apyrue UCCIENOBATeNd U XyLOXHUKMU.
YT00b! YBUAETH CPOPMUPOBAHHOE OTBEPCTUEM M300pakeHUE Ha MPOTUBOIO-
JIOXKHOU CTeHe, HaJlo HaXOAUThCSI B KOMHATe U (3keIaTeJIbHO) UMETh TMepeIBIK-
HOM sKpaH Juisl moadopa AOCTATOYHO KOHTPACTHOro M3obpaxeHusi. Kamepa-
00CKypa MOXeT ObITh c/iejlaHa B BUIIE sI1IMKa, KOPOOKU ¢ OTBEPCTUEM B OJHOM
U3 CTeHOK (puc. 1.1).

[MpocTtpaHcTBO
MpocTpaHcTBO n306paxxeHnn
06bekToB
Csert
O6bekT

Kamepa-o6ckypa

Puc. 1.1. MNpuHumn gencTemsa kamepbl-00CKypbl
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MoO3KHO MOJTy4YnTh U300pakeHUE B HEOOJIbIIIOM SIIIMKE, €CJIU B €T0 MepeIHei
CTEHKE CIeIaTh OTBEPCTHE OKOJIO 1 MM, a 3aIHIOI0 CTEHKY 3aMEHUTh MaTOBBIM
TTOTYTIPO3pavHBIM 3KpaHoM. Ha 3ToMm sKpaHe MOXHO KapaHIalioM OOBOIUTH
KOHTYPHI M300pakeHUsI, IOCTPOSHHOIO IO 3aKOHAM IIPSIMOM ITePCIIEKTHBEI
B COOTBETCTBUU C 3aKOHAMM reOMEPUIECKOM ONTUKHU. Tak ObLT co3MaH MpHOOp
IIJIS1 O0y4YeHHUsT XyAOXKHUKOB TOCTPOCHUIO TIPSIMOiA TiepcrieKTrBbI. TTo3xe mist
TTOBBIILIEHUsI IPKOCTU M300paXkeHMsST OTBEPCTHUE B TIEPEIHEN CTEHKE, «3pavyKke»
KaMepBI-00CKYPHI OBIJIO TOMTOJTHEHO JIMH30BBIM OOBEKTHUBOM.

DBoIONK KaMEPHOTO TJ1a3a B KUBOI IIPUPOJIE IIPOTeKala IIOXOXUM 00pa-
30M. Y MHOTOKJICTOYHBIX ITOSIBJISIETCST CBOeOOpa3Hasi Kamepa-o0CcKypa — yIiyo-
JIeHUe, Ha JHe KOTOPOTrO HAaxOJSTCsS CBETOYYBCTBUTENIbHBIE KJIETKU; y OoJiee
CJIOXKHBIX OPraHW3MOB MOSIBUJIACH JIMH3a — XPYCTAJIMK, a 3aTeM — pPOTOBHUIIA
[T, mo: BaBuiios, 1961; dapsuH, 1908]. CBeTOYYBCTBUTEIbHBIA TUTMEHT BO3-
HUK €IIle Y OMHOKJICTOYHBIX OPTaHNU3MOB.

Ha puc. 1.2 npeacraBieHo dororpaguueckoe M300paxkeHUe IPOIO0ILHOIO
MOJYTOHKOTI'O Cpe3a KaMepHOTO IJ1a3a Ha3eMHOTO MOJUTIOCKA, 00J1aaI0IIETO XPY-

p 2

Puc. 1.2. [NonyToHKuiA cpe3 KaMepHOro rnasa Ha3eMHOro
OptoxoHororo neroyHoro Monntcka Perforatella incarnata Miiller,
obnagaroLlero xpyctanukom n porosuueii [LLlenenesa, 2006 a]:

3 — 3NMAEpMUIC; p — POroBULLA; X — XpyCTanuk; ¢ — cetyatka (Macwtab: 50 Mkm)
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cranukoM u porosutieii [[Llenenesa, 2006 a; 2006 6). OHTOreHe3 MOBTOPSIET B 00-
MX yeprax puiaoreHes rinaza. Ha 24-it neHb HaunmHaeTcst hopMupoBaHUe OyIy-
LIMX TJ1a3 32 CYET BBIMSTYMBAHMS «KaMepPbI-00CKYpbl» B HEPBHOM YaCTH 9KTOAEP-
Mbl. [ToTOM mpoucXoauT BAaBlIeHUE MOBEPXHOCTHON YacTU SKTOAEPMbl BHYTPb
chopMHpOBaHHOTO 3a4aTKa O0Kasia rjlaza — Ha4YMHAEeTCsl TOCTPOSHUE XPYyCTaau-
ka. HekoTtoprkie yactu (popMupytolerocs riasa, Takue Kak TuajJouaHasi CoCyIn-
CTasi CUCTeMa CTeKJIOBMIIHOTO TeJla, TOJIKHBI OTMEPETh K BOCBMOMY MECSIITY, a 00-
Ppa3oBaBIIMECS COCYbI CETYATKU €LIE HE JOJKHBI JOCTUTHYTh €€ Kpad.

DBOMIOLMOHHBIN MYTh Pa3BUTHS OT MPOCTEHLINX TPUEMHUKOB CBETA A0 Tia-
3a yeJoBeKa ONpenessieTcsl He TOJbKO €CTECTBEHHBIM OTOOPOM — CYILECTBY-
0T OrpaHUYEHMSsI, KOTOPbIe HAKJIaAbIBaIOT Ha (hDOPMUPOBAHNE OUOJOTUYECKUX
CTPYKTYp (pyHIaMeHTaJbHbIe CBOKCTBA cBeTa. Bo3MOXKHbBIE BapMaHThl HEXM3-
HECIOCOOHBIX KOMOMHALIMI OTCEUBAIMCh CO CTOPOHBI €CTECTBEHHOTO 0TOOpa
U ONTUYECKUX orpaHuyeHuii. KaMepHblil T1a3 Ha MepBbIX 3Tarax 3BOJIOLUU
HMMeJl KOHKYpeHTa — TJa3 (paceTOUHbIN, MPUCYIUil HACEKOMBIM M pakooOpas-
HBIM. ¥ (haceToyHOro rj1a3a ecTb JOCTOMHCTBO — IIMpoYaiiliee MmoJje 3peHus,
HO U MIPUHIIMITMATBHBINA HETOCTaTOK — (DyHIaMeHTaJbHbIe OrpaHUYEHUS pa3-
peraroIeit crmrocooHOCTH. 3a MPOIIEIITHNE MSTHCOT MIITUOHOB JIET 3BOJTIOI -
OHMPOBAJI UMEHHO KaMepHbIH 11a3. Y yesioBeka 3ToT I1a3 GhOpMUPYET BbICOKO-
KayecTBEHHOE U300pakeHUeE.

B nepBoM mpulOaMKeHUM AJ1sl onucaHusl (popMuUpoBaHUS U300paxkKeHUsT Ha
CeTyaTKe rja3a JOCTaTOYHO 3aKOHOB reoMeTpuyecKoiun ontuku. OHU TMO3BO-
JISIIOT PacCYUTaTh YIJIOBBIE pa3Mephbl Ha0II0AaeMbIX OOEKTOB U pa3Mephl 3THX
unzobpaxkeHuii Ha cetyatke (puc. 1.3). Tak, nzobpaxenue ConHua uau JIyHb
cocTapJjisieT 1s HabaonaTesist okosio 0,5 yri. rpaf.; ux npuOIu3uTeIbHbIE pa3-

MpocTpaHcTBO HPOCéTpaHCTB?
00BLEKTOB n3obpaxeHnn
Ceet
O6bekT

[ma3 yenoeeka

Puc. 1.3. OnTnyeckoe onvucaHne obbekTa; NOCTPOEHNE U300paxeHUs B rnasy YenoBeka
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MephI Ha ceTyaTke — okouo 0,15 MM, Tak Kak Ha cetdyarke 1,0 yrii. rpaj. 3axBa-
ThIBaeT 00sacth B 0,3 Mm. Pazmep konbouku KojiebaeTcs B iuana3oHe | MKM—
0,5 yri. MuH. 1 gaxe MeHblIe B (poBeoJie, B ieHTpe nosist 3peHust. [lone 3peHus
yeJoBeKa OXBAThIBAET 001acTh 0Koji0 160 mo Beptukamu u 175 yri. rpag. mo
TOPU3OHTAMU.

CBeT 1 onTUYeCcKue CBOMCTBA IJ1a3a (OPMUPYIOT Pe3KOe U300pakeHe Ha ero
3aHel CTeHKe, Ha ceTdaTtke. [lepemHe-3amHuii pa3Mep I1a3a JyeloBeKa, To3Bo-
JisifouMii chopMUpPOBaTh XOPOLIYI0 KAaPTUHKY Ha CETYaTKe, COCTaBIsIeT 24 MM
TIPY TIPEIOMIISTIOIIEH CHJTE XpYCTauKa M pOTOBHIIBI B 58,6 muonrpun. [1pu Mak-
CUMaJIbHOM aKKOMOJAAIMY BOJIM3U MPEJTOMIISIIONIAsT CUJIa COCTABJISIET YKe OKOJIO
70,6 nuonTpuii. TOUHOCTH pa3BUTHSI B OHTOI€HE3€ Pa3MEPOB I1a3a 1 pedpaKLim
TTOJIKHBI OBITh BeJTUKM. Tak, OTKJIOHEHWE IUTMHBI TJ1a3a Bcero Ha 1/24 mpuBoaut
K MCKaXEeHUsIM U300paxkeHus U 1s1 odecriedeHust 3(hGHEKTUBHOCTU MHOTUX BU-
TIOB JIESITEIbHOCTHY YeoBeKa HeoOxonuma onTuieckast Koppekiusi. OTKJIoHeHue
pocCTa yesoBeka B MOMyJIsiuuu Ha 1/4 He BiuvsieT Ha 39(hDEeKTUBHOCTD €ro AesiTelb-
Hoctu . KauecTBo mepenaun n300pakeHuid B m1a3y Haubosiee MOJHO MepeaaeT
MOJYJISILIMOHHHAST TiepenaTouHas (GyHKIUS TJia3a B COYETaHUU ¢ (yHKIIMEeH
paccesiHusl Touku (1. 2). [IpuMep pasMbITUST U300paKEHUS M3-3a YXYIIEHUS
(CyXXeHus1) MOIYJISIIMOHHOM NepenaTouyHon (PyHKIIMM 3a CUET MOTePU BbICOKUX
MPOCTPAHCTBEHHBIX YaCTOT aeT u300paxxeHue Ha puc. 1.4.

Puc. 1.4. HopmanbHoe ncxogHoe nsobpaxeHue
1 pa3MbIToe Ha ceT4aTke N3obpaxkeHne Npu cunbHOM BnmM3opykocTm

J1s1 ToOHMMaHUST (DOPMHUPOBAHUS XOPOIIIEro, C(HOKYCHPOBAHHOTO M300paKe-
HMS Ha CETYaTKE BaXXHO 3HATh COOTHOIICHME IepeaHe-3aqHero pasmepa, Ipe-
JIOMJISTIOILIEH CHJIBI POTOBULIBI M XpycTaynKa. OTKJIOHEHUSI KaXIOro M3 3TUX
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rapamMeTpoB TPUBOAAT K YXYAIIEHUIO M300pakeHUsI, KOTOpOE MOXET ObITh
CKOPPEKTUPOBAHO C TTIOMOIIIBIO OYKOBOI ONTUKM, KOHTAKTHBIX JIMH3 U, TIPU He-
00XOAMMOCTH IO MEIULIMHCKMM MOKAa3aHUsIM, C TOMOIIbIO pedpaKIIMOHHON’ X1-
pypruu. ChopMUpOBaHHOE Ha CETYATKE N300PaKEHUE MOXKET yXyIIIaThCs U3-3a
abeppaluii (MpeuMyIIeCTBEHHO MPpY OOJBILIOM 3payuKe), 3TU HapyILIeHUs] MOTYT
OBITH BEJIMKU U TpeboBaTh KoppeKiuu. Ciabdoe yxyaleHue n300pakeHus n3-3a
IUPpaKIIMA UMeeT Oosbllioe (prsroaornyeckoe 3HaueHue. [loapobHee o cTpyK-
Type U KauecTBe U300paxKeHUsI, O CITOcOo0axX ero OMUcaHusi CM. 1. 2—3.

3aech yKaxeM, 4YTO MMelollMecsl JaHHblE MO3BOJSIIOT YTBEpPXKIaTh, YTO
OITHKA TJIa3a cjerka HeJloKOopperupyer nzobdpaxkeHue. DTO 03HAYAET, UTO He-
JKeJaTeJIbHO COBEPIIIEHHO TOYHOE COTJIacOBaHUeE CBETSIIeics TOUKU, OMUHOY -
HOIM 3Be3/Ibl, U aKTUBALIMS OJHOTO pelienTopa. HeodbxoauM HU3KOYAaCTOTHBIN
MPOCTPAHCTBEHHO-YACTOTHBIN (DUIBTP, OOECIeYMBAIOLIN pPa3MbITUE TOUYKU.
PasmbITie MO3BOJISIET M30eXaTh BO3HUKHOBeHMS apdeKkTa Mmyapa, 1yma auc-
kpetu3anuu [ KpacmipHukos, 1986]. Kpome Toro, cmaboe pa3MbITHE CBETSIIIEH -
csl TOYKM Ha ceTyaTke, onuchiBaeMoe (hyHKIME paccesiHUsI TOUKH, TTO3BOJISIET
CMellIaTh HECKOJIbKO PeleNTOPOB, HACTPOSHHBIX Ha pPa3HYIO IJIMHY BOJHBI, IO
onHo# ¢pyHkuueit paccesinug [ Kemnoemn, enenun, 1990]. B pesyabsrare cme-
ILIEHWE 1IBETOB MPOUCXOJUT B ONITUYECKOM MPOCTPAHCTBE. DTO UCIOIb30BAIN
MacTepa MO3aMK, MyaHTUJIMCTBI U MHXKEHEpbl MPU pa3paboTKax IMepBbIX MO-
KOJIEHUI LIBETHBIX T€JIEBU30POB U AUCILIeeB. EciM B3MISIHYTh Ha TIOMUHOMOD
9KpaHa CTapbIX IIBETHBIX 3JIEKTPOHHO-JIYYEBBIX TPYOOK Uepe3 yBEJINUUTETbHOE
CTEKJIO, SICHO BMIHBI KPacCHO-3€JICHO-CUHUE TPO3AU. DTU TpUadbl CMEIINBa-
JIUCh IOl KOJIOKOJIOM (hYHKIIMM paccesiHusl Touku. Ha coBpeMeHHbIX MOHUTO-
pax Uil TOBBILIEHUST UX pa3pelaroleil CiocOOHOCTU JIOMUHOMOPBI COOPaHbI
B OJIMH MUKCEIb U PACTIONIOXEHBI B HEM TTOC/Ie10BaTeNbHO. [TpUHIIMITBI coTia-
COBAHMUS ONTUYECKOTO ONIMCAHUS U ONIMCAHUS B HEMPOHHOW CETU 3PUTEIbHOM
cUCTeMbI YesioBeka 0oJiee MoJApoOHO PACCMOTPEHBI B TJ1. 2.

Heobxonumo ckazatb, 4yTo hopMUpoBaHUE U300pakeHUsI B KPYIJIOM [J1a3y
Ha chepruyecKoi ceTyaTke UMEET psii HECOMHEHHBIX JOCTOMHCTB. Bo-niepBbIX,
BpallleHue IJjia3a IPOUCXOIUT BOKPYT CBOEl BEpTUKAIbHONM OCH 3a CYET CUCTE-
MBI IJ1a30/IBUTATEbHBIX MBIIIIII, BEK U MOJOXeHUs B Tna3Hule. CchopMupoBaH-
HOe M300paXkeHre Ha ceTyaTKe IJ1a3a HEMOIABMXKHO OTHOCUTEILHO CIIEHbI, €CITU
BpalllaTh IJ1a3aMu, COXpPaHsIsl HEMOJIBUXXHOCTb TOJIOBbI (AaHAJTOTUYHO, €CJIU Bpa-
1IATh TOPU3OHTAIIBHO KPYIJIbIA CTEKJISIHHBIM UM TJACTMACCOBBIN 1IapUK BO-
KpYI BEPTUKAIbHOI OCU, U300paXeHue BO3Jie ero MOBEepXHOCTU HE CIBUTaeT-
cs1). [1pu BpalieHUu 11a3a U HEMOABMKHOM TOJIOBE U3MEHSIIOTCS TOJIbKO pa3-
JIMYHBIE 00JIACTU CETYATKU OTHOCUTEIBHO CTOSIIEro n3obdpaxkenus. ObiaacTu
ceTyaTKM HEOTHOpOMHBI. [TpoucxomuT repemMelneHre (oBea, 30HBI C TTOBbI-
LIEHHOM pa3pelialolieil U pacno3Harouel CrnocoOHOCTbIO, MO HEMOABUKHOMY
n300pakeHu1o mpocTtpaHcTBa. [lepemenias rosoBy BAEBO U BIIPaBO, COXpaHsIs
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HEMNOJBUXHOCTb IJ1a3a, HAOII0AATENb SICHO BUIUT PE3KOE U3MEHEHUE U300pa-
JKEeHUs1. OTU pa3iuuusl ONpenessiioT BOCHPUsITUE CLieHbl HabaoaateneM. Pac-
CMOTPUM MOJApOOHEE YCI0BME BOCHPUSITUSI M300pakKeHUsT TTPYU HEMOABUKHOM
roJIoBe 1 BpallleHW U IJ1a3 M0 FTOPU30HTAIM BOKPYT BepTUKaJIbHOM ocu. Hanpu-
Mep, MPU YTEeHUU TEKCTa BUAUM HETTOABMKHBIMU KOMHATY, CTOJI, KHUTY, CTPO-
KU, HO TIPU JBUXKEHUHU B30Pa BIOJb CTPOKMU KaK Obl MPOSIBISIOTCS YETKUMU U
CTAHOBSITCS YATAEMbIMU OT/AEJIbHbIE (PPArMEHThI B HECKOJIbKO OYKB MO CTPOKE.
Memstonieecst 4eTKOe BUACHUE MO CTPOKE 00ECeunBaET CMeELaeMasi MajleHb-
Kas LEeHTpajbHasl 4acTb CETYATKU, a ISl TOJTYYEeHUsI OLIYLIEHUS] HENOIABUXK-
HOCTHU CTPOKM, CTPaHMIIbl KHUTM U BCEro MOMeEIleHUs] HEOOXOIMM MeXaHU3M
HU3KOYACTOTHOTO OMMCAHMS ClLEHbI, TPAKTUIECKU OTHOPOIHBIN IO BCeil Mo-
BEPXHOCTU CETUATKU. M 3TOT MEXaHM3M CYILIECTBYET B BUJIE MPOCTPAHCTBEHHbIX
HU3KOYACTOTHBIX KaHAJIOB. Ha oKoHuYaTeapbHOM 3Tarne HeoOXOAMMO COoriacoBa-
HME 3TOI HU3KOYACTOTHOW MH(MOPMALIUU C APYTOii HE3aBUCUMON BOCTIPUHU-
Maroleit KOOpIUHATHOW CUCTEMOI, aHAJIOTOM TUPOCKOIa, a UMEHHO — C pa-
0oToii BecTUOY/IsIpHOTO arnrmapara. PaccornacoBaHue ¢ uHdopMaluei, mocTy-
nawlieil OT BeCTUOYJISIPHOTO ammapara U OT HU3KOYACTOTHOTO OMKUCAHUS Clie-
HbI PELENTUBHBIMU MOJISIMU CETYATKM, MPUBOAUT K TITOCTHBIM TTOCJIEACTBU-
SIM B YCJIOBUSIX HEBECOMOCTH, YKaUMBaHMSI WM TIpU 6oJie3HU MeHbepa. bonee
TOT0, 3TO paccorjacoBaHue BO3ZHUKAET MPU YTEHUU B aBTOMOOUJIE UJIU aBTOOY-
ce, 0COOEHHO Ha IJIOXOI J0pore, KOraa K 3pUTeIbHO-BECTUOYISIPHBIM ITpo0Jie-
MaM J00aBJisieTcsl BUOpalusi caMoro TeKCTa.

bnaromapsi popMupoBaHUIO U300paXKEeHUsI HA CETYATKE CO3/IaHbl MPEArno-
CBUTKM 7151 TIepexo/ia OT ONMTUYECKOTrO OMUCAHUS OKPYKAIOIIETo MPOCTPaHCTBA
U pacrojIOXXEHHbIX B HEM OOBEKTOB K ONMMCAHMIO 3TOM CLIEHbI B HEHPOHHBIX
ceTsX. DTOo OIMKCaHKEe COTIACOBAHO C OMMMCAHMEM B IPYTMX CEHCOPHBIX U YIIPaB-
JISIFOLLUX JBUXKEHUEM CUCTEMAX.

BosBpainasicb K TeMe KaMepbl-00CKYpbl, OTMETUM, UTO /IS ONTUKU, KUBO-
MUcHU 1 GU3MOJIOTUM 3PEHHUSI €€ B KAKOW-TO CTENEHU MOXHO CPAaBHUTbh C MOHO-
XOPIOM ISl aKyCTUKU, (PU3UOJOTUU CllyXa, TEOPUU MY3bIKU, PA3BUTHUST «MYy-
3bIKAJIbHBIX TexHoJoruit». Kamepa-o0cKypa mociyxxujia OCHOBOM il co3aa-
HUS «3PUTEJbHBIX TEXHOJOTHIi», MOHUMAaHUSI TEOMETPUN TTOCTPOSHUS H30-
OpaxeHuit 1 pabOThI a3, HA3BaHbIX MO aHAJIOrMU KamepHbIMU. Hepocratku
KaMepbI-00CKYpbl — Majioe KOJMUYECTBO CBETA U TUIOXOE pa3pellieHue ONTHU-
KU — KOMIIEHCUPOBaIM JIMH3aMU. KaMepa-o0ckypa ¢ JIMH30i MocayXuia npo-
00pa3oM (GHOTO- U KMHOKaAMep, CaMbIX paclpOCTPaHEHHbBIX BUIEOTEXHOJIOTHUIA.
B aBosI01IMKM KaMepHOTO IJ1a3a MOSIBUJIMCH XPYCTATMK U POTOBUIIA, TaK KaK 3TO-
ro TpeboBaIM TIpUpoa cBeTa U 3(D(HEKTUBHOCTb BbIKMBAHMS. YBEJTUUEHUE pa3-
Mepa rjaza B 9BOJIIOLUU OMPEEsIIM TOMUMO CBOMCTBA CBETA COOTHOIIEHUE
LIXPOKOTO MOJISI 3pEHUST M BBICOKOU OCTPOTHI 3peHUsI ISl yBeTuYeHUsI MHGbOP-
MalMOHHOM MTPOMYCKHOM CITOCOOHOCTH.
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1.3. KAMEPA-OBCKYPA M OTKPBITHUE
CITEKTPAABHOWM CTPYKTYPbI CBETA

Wcaak HpoTOH B 3aTeMHEHHOI KOMHaTe (Kamepe-00CKype), ¢ OTBEPCTUEM
B JIEPEBSIHHBIX CTABHSIX, MPOITYCKAIOIIMM COJTHEYHBIN JIyd, MPUMEHWI TTPUMY
IIJIS1 TIOJyYeHMsT pamyru Ha akpaHe. K Tomy BpeMeHHU yxe 3HajlM, 4To IMpu3Ma
GopmupyeT pamyry, HO CUMTAIU, YTO OHA «OKpallllBaeT» Oenbiil 11BeT. HploToH
TIPEITOIOKIIT, YTO TIPU3Ma pasJiaraeT, MPOCTPAHCTBEHHO Pa3HOCUT OEJBI CBET
Ha cocTapistomye. st JokazaresbcTBa OH MOMECTHI B U300paXeHue paayru
BTOPYIO, MIEPEBEPHYTYIO MPU3MY U BIEPBbIE «COOpasl» paayry B OeJiblii CBET —
Ha 9KpaHe MnosiBUIach 0esast IMHus. HoBHU3HA OTKPBITHS COCTOSUIA B TOM, YTO
«cOOpKa» paayru B Oesblii CBET BTOPOI MPU3MOil MO3BOJIMIA TTOHATH (hYHKIIUIO
MEPBO MPU3MBI — TIPOCTPAHCTBEHHOE pa3/e/icHUEe CBETa Ha COCTABIISIOIINE,
«mpocThie» 1BeTa. «COOpKy» paayru cHoBa B Oenblii cBeT HbIOTOH chenan eiie
OIHUM OY€Hb HAIJISIAHBIM CITIOCOOOM — C MOMOIIbIO COOMPAIOIIEH JMH3bI, TT0-
MEILEHHOI B U300paxkeHre paayru BMECTO BTOpoii Mpu3Mbl. HbloTOH nokasai,
YTO MepBasl Mpu3Ma pasjiaraer Oesblii CBeT Ha COCTaB/ISIIONIME, a He OKpallliBa-
eT ero Kak GuibTp. DhGheKT pasaeneHus: 0e10ro cBeTa 1 MOCIeAyIOIIero Cus-
HUST BOCTIPUHUMAJIOCH IMyOJIMKOM IMOYTH KaK «IpuBeneHue». OH BBEJ TTOHATHE
CIIEKTPa U CO3Ma] CIIEKTPOCKOI. DTOT MPUOOP OKA3aJICsl OAHUM U3 BasKHEHIINUX
IIJIS1 TIOCTPOEHMST HayYHOI KapTUHBI MUpa. PazneneHue cBeTa Ha cieKTpajbHble
COCTABJISIIOLIME TIPEIOaraao Haluuue pa3aeabHbIX IPUEMHUKOB B r1asy. Cre-
Tytoliasi 3aada 3aKioJaiach B onpeneaeHun ux yucna. Cyns 1o 3amucsiM B ero
3HaMeHuToi «OnTuke», Hpl0TOH Kosiebascs, paccyaasi 0 Yucje MPUEMHUKOB.

B nauane XVIII Beka B IletepOyprckoit akaneMuu HayK TOXe Obljla TeMHasi
KOMHaTa, 1 TOXe C OTBEPCTUEM B CTABHSIX, C MPU3MaMU U SKPAHOM JIsI U3yve-
Hus pasioxeHus ceta no HbiotoHy. CoxpaHUICS PUCYHOK 3TOM KOMHATHI,
U3SIITHO BBHITTOJTHEHHBIN akanemMukoM Kpadtom [Basuios, 1927, uur. mo us-
nanuio 1961]. BepositHo, MMEHHO B 3TOM TeMHOI1 KomMHate M. B. JlomoHocoB
MPOBOAWJ CBOM MCCIEAOBAHUS MO CMEIIEHUIO 1IBETOB. JIOMOHOCOB Mpeano-
JIOXKWJI CYIIECTBOBaHWE BCETO TPEX «MaTepUil», YYBCTBUTEIBHBIX K YaCTHUIIAM
CBeTa, Pa3HOro pazMepa M HalOMMHAIOIIMX M0 CBOMM COOTHOILIEHUSIM spa,
MyJu U ApoOb (10 COBPEMEHHOM TEPMUHOJIOTUU, TPEeX MUTMEHTOB B TPEX THU-
Tax KoJ0OUYEeK ¢ HACTPOMKOI Ha pa3Hble JUIMHBI BOJIH), KOTOPbIE 00eCeunBaloT
B pe3yJibTaTe JaJbHEHIINX ITpeodpa3oBaHUil BXOIHBIX CUTHAJIOB paciio3HaBa-
HUE BCETO 1IBETOBOTO pa3Hoobpasus [Mollon, 2006].

Tpu TMNa pelienTopoB ri1asa, odecrnevrnBarolX JTHEBHOE 3peHue YesloBeKa,
HaxodsITCSl B JUIMHHOBOJIHOBOI «KpacHOI» objactu ¢ mukoM 570 HM, cpelHe-
BOJTHOBOI «3€JIEHOI» 00JIaCTU ¢ MUKOM 544 HM U «CUHEI» KOPOTKOBOJIHOBOI
¢ MUKOM 443 HM.
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Puc. 1.5. QHepreTnyeckuii CneKTp CONMHEYHOTO N3IyYeHNst JO ero BXofa B atMocdepy
(cepast 3anvBKa) 1 Ha YpoBHE MOpPsi MPU OTCYTCTBUM obrnavyHocTu (Genas 3anuBeka);
nposarnbl Ha 6enon 3anMeke — MOJoCkl ero nornoLeHns atmocdepon 3emnu. Okorno
KaXkdoMn Nonockl NOrMoLweHns ykasaHbl nornowatowme rasdel [OpteH6epr, TpudoHos,
1990]. Cepas kpuBasi QHEBHOWN YyBCTBUTENBHOCTHM Inasa ¢ NMKOM Ha 555 HM aaHa
B OTHOCUTEMbHbIX €4UHULAX, HE CBA3AHHbIX C Pa3MEPHOCTbLIO OCK OpAMHAT

Hapuc. 1.5 mpeacraBieHa cieKTpaibHasi OCBellIeHHOCTb (spectral irradiance).
[71a3 yesoBeKka Kak pa3 U MCMOJIb3YeT MUKOBYIO 00J1aCTh CIMIEKTPa COJTHEUHOTO
U3Y9eHUsI, U UMEHHO €My COOTBETCTBYET MAKCMYM UyBCTBUTEILHOCTH TJ1a3a.
D10 06cTOosITENBCTBO TTO3BOMIO C. M. BaBuiaoBy Ha3BaTh Ij1a3 yeaoBeKa COJ-
HEYHBIM.

«COJIHEUHOCTh» TJ1a3a CBSA3aHA C «COTHEYHOCThIO» XJIopodwnia. BuauMeblii
Y4acTOK 3JIEKTPOMArHUTHOTO CITEKTpa [0 000MM KpasiM COBIAAeT C ABYMS MK -
KaMM MOTJIOLIEHUS CBeTa XJIOpOMUILIOM JIJ1T HAKOTUICHUS COTHEYHOM SHEeprun
B XUMHUYECKUX COCMMHEHUSX, O0€3 KOTOPHIX KU3Hb Ha 3emMiie Oblta Obl HEBO3-
MOXHOM (0JM3KU K IITPUXOBBIM BEPTUKAIBHBIM JIMHUSIM Ha PUCYHKe). Mak-
CUMYM OTpaXKEHMsSI OT MOJIEKYJI XJIOpo(duJIIa MPOUCXOAUT B obaactu 555 HM,
BOCIIPUHMMAEMOI 4YeJIOBEYECKUM TJ1a30M KaK 3eJIeHO-KEeNThIN 1LIBET PacTH-
TEJTbHOCTH.

I'AABA

PA3PEIIAIOIIASI CTTIOCOBHOCTD
M OCTPOTA 3PEHMA KAK OLJEHKA
KAYECTBA M30BPAKEHWM?I

2.1. PA3PEIIAIOIIAA CTIOCOBHOCTD
M OCTPOTA 3PEHMI

Paspelaroiias cnocoOHOCTb — TEPMUH, WUCMOIb3yeMblil B (hU3UKE, ONMTU-
K€, B TEXHUKE JJISI OLEHKU ONTUYECKUX, ONTORIEKTPOHHBIX U JAPYTUX CUCTEM.
B dusunonoruu ero yaiiie npuMeHSIIOT /151 XapaKTEPUCTUKU OTAEIbHbIX 3BEHbEB
3PUTEJIHOTO aHaIM3aToOpa — OMNTUKU IJla3a, MO3auKW PELENTOPOB, PELENTUB-
HBIX MOJIEW HEMPOHOB PA3IMUYHBIX ypOBHEN. [I7151 onucaHus pasperaroneil crno-
COOHOCTU ONTUYECKUX U (PUBUOJOTUYECKMX MEXAaHU3MOB 3pUTEILHOIN CUCTEMBI
yaoOHee MoJib30BaThCsl YIVIOBbIMU 3HaYeHUsIMU. Hopmoli paspernatoineit cro-
COOHOCTM OMNTHMKM TJ1a3a U OCTPOTHI 3pEHUsT YeoBeKa MPUHSTO CUYMTATh 3HAUe-
Hue, paBHoe 1 yrii. MuH. Tak, eie B XVII Beke Pobept [yk nzmepuin noporosoe
117151 HAOJTIOIEHU ST YTJIOBOE PACCTOSIHUE MEXAY OJTM3KO PACTIONOXEHHBIMU IPYT OT
npyra 3se3namu. Pazpeniatoniasi CnocoOHOCTb I1a3a 0Ka3aiach MPUOIM3UTEIbHO
paBHa | yr1. MuH. OHAaKO pa3pelarollylo ClIOCOOHOCTb 3pUTENIBHOM CUCTEMBI,
M KMBOTO IJ1a3a B YaCTHOCTH, Yallle BCEro U3MepsIIOT KOCBEHHO, TICUXODU3nye-
CKMMM MeToaMu. Pe3ynbrar aTuX nu3mMepeHuit — ocTpoTa 3peHUsI.

OcTpoTa 3peHust SIBISIETCS] OCHOBHOU XapaKTepUCTUKON (PYHKIIMOHATBbHBIX
BO3MOXHOCTEN 3pUTEIbHON CUCTEMbI U TECHO CBSI3aHa C pa3pellamnieil crno-
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COOHOCTBIO 3pUTEIBHONM CUCTEMBI. 3a4acTyl0 3TU TEPMMUHBI UCTOJB3YIOT KakK
CUHOHUMUYHLBIC. O,Z[HaKO €CTb HCKOTOPLIC OTJINYUA. OCTpOTa 3p€HUA — 3TO
OTHOCWTEJIbHAS BEIWYMHA pa3pelnarolnieil CITOCOOHOCTH MaHHOTO YesloBeKa
K pa3peliaionieii CmocoOOHOCTH 3I0POBOT0O UCITBITYeMOro. IIpakTinyecKku n3mMe-
PSIFOT OTHOIIIEHUE PACCTOSIHUSI, TIPY KOTOPOM HCITBITYeMbIN BUIHUT TECT, HAIIPH -
Mep pa3Mmep paspbiBa B Kojblie JIaHT0bTa, K PACCTOSIHUIO, IPU KOTOPOM 3TOT
pa3pbIB paBeH OHOM yTri10Boi MUHyTe. OTHOILIIEHUE 3alIMChIBAIOT B BUE 1pOOU
OOBIKHOBEHHOU WJIM AecITUYHOU. B Poccum mcmonb3yoT necsaTmaHble 1poou
IUTST OLICHKM JaHHOTO OTHOIIIEHUS. DTO OTHOIIICHUE pa3pelIalolieil CliocoOHO0-
CTHU K «<HOpME» B KIIMHUYECKYIO ITPaKTUKY BBeJ CHEJICH.

Paspeiarolinas crtocoOOHOCTh B TEPMUHAX ITPOCTPAHCTBEHHBIX YaCTOT — 3TO
caMasi BBICOKAasl TIPOCTPAHCTBEHHAsT YacTOTa, KOTOpasi COAEPKUTCS B M300pa-
KEHUW TIPW MaKCUMaJIbHOM KOHTPACTE, MJIM MUHUMAJIBHBIN 3JIEMEHT M300pa-
SKEHHUSI, COIePXKAIIMICS B M300pakeHNH, TIepeIaBacMblii OIITUKOM TJIa3a 1 CeT-
YaTKOM B MO3T YeJIoBeKa U Pa3IMIMMBII U4eJI0BeKOM. Pa3sperraroimast crrocoo-
HOCTb U3MEPSIETCS B LUKJI/YIJ. Tpaj. KaK BEepXHsISl pa3iuuumasi, WM rpaHud-
Hasl TPOCTPAHCTBEHHAsI, YaCTOTa, WJIM B YIJI. MMH. KaK pa3Mepax o0beKTa, pas-
JIMYUMBIX YEJIOBEKOM.

W3MmepeHne oCcTpOTHI 3peHUS B TTONABIISTIONIEM OOJBITMHCTBE CIyIaeB IIpo-
M3BOIUTCS TYyTeM IICUXO(DU3MUECKUX M3MEPEHUI Ha OCHOBAaHWM PETUCTpa-
LMK OTBeTa MCIBbITyeMoro. OCTpoTa 3peHUsI ONpeAessieTCs] aHATOMHUYECKOM
KOHCT]:)YKI_[I/IGIZ rjia3a  3BE€HbLEB 3]:)MTCJ1]:HOI71 CHUCTEMbBI, OJHAKO Ha BCJINYUNHY
OCTpPOTHI 3peHUs1 HaOItoAaTes sl BAUsIeT (GyHKIMOHAIbHOE COCTOSIHUE Pa3iny-
HBIX OTJCJIOB 3pUTEIBHOTO aHaau3aTopa (BHUMaHME), odlee (hyHKIIMOHAb-
HOE COCTOSTHUE MCITBITYEeMOT'0, 3HaHME TeCTOB. BechMa BaXKHBIM SIBJISIETCST BBI-
6Op KpUTepusi, HA OCHOBAHMM KOTOPOTO HCIIBITYEMbIN IPUHUMAET PEIICHHE
0 TecTe, a Bpad CyauT 00 OCTPOTe 3peHUs MallMeHTa.

B 00BbIYHOM OTpeneieHn OCTPOTa 3pEHUsI — 3TO Mepa CIIOCOOHOCTH 3pH-
TeTBHOM CHCTEMBI 0OHAPYKMBATh, Pa3IMUaTh M y3HABATh OOBEKTH MUHMMAITb-
HOTO pa3Mepa. DTO OIpelesieHrne HallOMUHAET OIpeIe/ICHUe pa3pellaroleid
criocooHocTr. Ho rcrob30BaHme ClIOB «00HApYXKUBaTh, Pa3JINyaTh U y3HABaTh
O0BEKThI» HA MPAKTUKE O3HAYaeT MPUMEHEHUE Pa3HbIX KPUTEPUEB U UCIIOJb-
30BaHMEC PA3HbBIX MCXaHN3MOB 3pVITGIIbHOI7[ CUCTEMBI. Haan/IMep, MBI CTOUM Ha
TpaMBaiilHOI OCTAHOBKE, XjeM TpaMBail No 6; BHavajge BUIMM IPUOJIMKAIO-
IIeiicsT TpaMBaii M OKOIITKO JUISI HOMepa, ITOTOM OOHAPYKMBAaeM IIATHO B 3TOM
OKHE, 3aTeM IIpU JajbHEeWIIeM MPUOIKEHIN TpaMBasl pa3InyaeM Pa3MBITYIO
¢urypy u yaHaeM HOMEp TpaMBasl; JUCTAHLIMK PACIIO3HABAHUSI HOMEpA U IUC-
TaHIMS OOHAPYXKEHMS MATHA 3HAYUTEIBHO OTJIWYAIOTCS APYT OT apyra. OoHa-
PYXKECHUEC 3aBUCUT OT TOIO, KOrjaa rnepBasd rapMOHUKaAa B CIICKTPEC I/I306pa)KGHI/I${
MIOCTUTHET ITopora o0HapykeHns. PacriosHaBaHMe 3aBUCHUT OT TOTO, KOTa KOH-
TPacT BBICOKOU MPOCTPAHCTBEHHOM YacTOTHI (OIpeaestoneii popMmy, Tpedye-
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MYI0 JUISl JAaHHOM 3a/lauyi pacrio3HaBaHUs) B CIIEKTPe U300pakeHUs JOCTUTHET
nopora oOHapy>KeHHsI.

Paccmotpum npyroit npumep. MUHMMaNIbHbBIN pa3Mep 00beKTa — 3TO 3Be3/1a,
«OeckoHeuHOo» Masast Touka. OOHapyKeHUe CBETSIIeCs TOUKM 3Be3/Ibl PU dM-
METPONUYECKOM pedpakliiu 3aBUCUT OT SIPKOCTU U TEM CaMbIM TOJIbKO KOHTpa-
cTa cBeTsIIelics 3Be3bl. bosblile SpKOCTh — BbILIE U IIMPe (PYHKIIUS pACCESTHUS
TOYKHU Ha ceTyaTKy. [Toaromy [Unmapx mkaaupoBal 3Be3/bl [0 «BETUUMHE» , XOTSI
B IIEHICTBUTEIBLHOCTU 3TO UIsSl HabItoaaTe sl TOUKU B OTJIMUYMe OT TuiaHeT. bosee
SIPKME 3BE3/Ibl UMEIOT 0OJIbIIYIO (DYHKIIMIO pACCesTHUST U KaXyTCsl HAOJTI0AaTeN0
Goblile. SIpKue HOUbIO, 3BE3/IbI «TACHYT» ¢ paccBeToM. CBeTIeIolIee Ha pacCBeTe
He00 ((hoH 11 3Be3]1) yMEHbIIIaeT KOHTPpACT 3Be3/1. C BOCXOIOM 3BE3/Ibl «TaCHYT»,
TaK KakK MX KOHTPAcT CTaHOBUTCS MeHbIle 2 %. He xBataeT KoHTpacTa IjIst IIpe-
onosieHus1 mopora ooHapyxeHust. OJJHaKO eci YeJOBeK ClocOO0eH OOHAPYXUTh
MEePUOANYHOCTD PEIIETKU Ha cepoM (POHE, 3TO O3HAYAET, YTO OH MOXKET pa3jiu-
YUTH KaJIp ¢ OMHOPOIHBIM cepbIM (DOHOM OT KajJpa ¢ aHAIIOTMYHBIM cepbiM (DO-
HOM, el1I¢ MPOMOIYTMPOBAHHBIM Ha KAKOM-TO YYaCTKe PEIIeTKOM, MpeaeabHOR
JIJIS1 pa3InyeHUsI MPOCTPAHCTBEHHOM YacTOTOIM.

B ocHoBe xapakTepUCTUK OCTPOTbI 3pEHUsI YeloBeKa — CTPYKTYpHO-
(GyHKIIMOHAJIbHASI OPraHM3aLMs OTAEIbHbIX 3BEHbEB 3PUTEILHOTO aHAJIU3ATO-
pa, KoTopas ONpeAesisieT UX pa3pelarolyio ClIoCOOHOCTh, U CUCTEMbI TIPUHSI -
TUS pellieHU I 00 00BEKTe B 3aBUCHMOCTH OT IMOCTaBJIEHHO 3a1auu (Harpyumep,
00HApYXUTb OOBEKT WJIM €ro pacro3HaTh, a €CIU Paclo3HaTh, TO C KAKOM TOY-
HOCTbI0). [IpuMeHsieMble B IIMPOKON KIMHUYECKON MPaKTUKE TECTOBbIE U30-
OpakeHus TToKa3aHbl Ha puc. 2.1.

B npuBeneHHoI Tabiuile comaepkarcs CTpoku Kosell JlaHmonbTa (BCero ase-
HaalaTh CTPOK), pa3Mep KOTOPbIX YMeEHbIIaeTcsl cBepXy BHU3. CreBa yKazaHo
paccrosiHue D (B MeTpax, M), C KOTOPOTO 9T KOJbla JOJKEH BUJAETh YEJIOBEK C
HopMabHbIM 3peHueM (50,0 M 11t BepxHero psiaa; 2,5 M st HuxkHero). Cripa-
Ba KaXI0l CTPOKM yKa3aHa BeJIMUMHa V(B yCJTOBHBIX €IMHUIIAX) — 3TO OCTPOTA
3peHUst TIPY YTEeHUM 3HAKOB ¢ paccTossHus 5 M (0,1 — eciu 171a3 BUAUT TOJTBKO
BepxHUii psaa; 2,0 — ecau BuaeH HKHUi psin). HopmanbHoe 3penue (1,0) —
KOrJa YeJOBEeK BUIUT KaXIbIM IJ1a30M C PACCTOSIHUS 5 M AECsTYI0 CTPOKY. Be-
JIMYMHY OCTPOTHI 3PEHUSI TSl pa3HbIX PACCTOSIHUI MOXHO paccuuTaTh Mo (Gop-
mysie CHeJuleHa:

V=d/D,
rne V' — octporta 3peHust; d — pacCTOsIHUE B METpax, ¢ KOTOPOTO TTPOBOIUTCS
nccienoBanme; D — pacCTOsTHUE B METpax, Ha KOTOPOM HOPMaJTbHBIN TJ1a3 BU-
IUT TaHHBIA PSI.

OcTpoTa 3peHus YeJoBeKa 3aBUCUT OT pa3pelialolleil CiocOOHOCTU ONTUKU
r1a3a (Kak yxe ObLIO yKa3aHO, U3MepsSieMOIi B YIJIOBBIX €AMHULIAX — YIJI. MUH.,
WY B TIPOCTPAHCTBEHHBIX YaCTOTAaX — LIMKJI/YTJI. Tpajl.) U onpeaesieMoii ped-
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D=50 V=0,1
D=25 V=0,2
D=16,67 Vv=0,3
D=12,5 V=0,4
D=10,0 V=0,5
D=8,33 V=0,6
D=7,14 V=0,7
D=6,25 V=0,8
D=5,55 V=0,9
D=5,00 Vv=1,0
D:3,33 V=15
D=2,5 V=2,0

Puc. 2.1. Tabnvua ans NnpoBepKn OCTPOTbI 3peHNst
lonosuHa [lonoswuH, 1925; NonosuH, CuBues, 1926; Kpaskos, 1950]

pakiuein U pyHKIMeNl paccesiHUs TOUKU Ha 3pauyke, abeppalusMy U TMJIOTHO-
CTbIO YIIAKOBKHU PELIENITOPOB, UX pa3MepoM U (hyHKIIMOHAIbHBIM COCTOSIHUEM,
a TakKe 3aBUCUT OT KOHCTPYKUMH U (DYHKIIMOHAIHHOTO COCTOSIHUST HEMPOH-
HBIX 3BEHbEB 3pUTEIbHOTrO aHanuzaropa. OYHKIMOHATbLHOE COCTOSIHUE KaX-
JIOTO YPOBHS 3PUTEJIBHOI CHUCTEMBI OIpPEAessaeTCsl MTOPOTOBOM YYBCTBUTEIb-
HOCTBIO, KOTOpasi OrpaHn4YeHa BHYTPEeHHUM IIyMoM. [Ipu sMMeTpormnuecKoi
pedpakiMy Ha BEJIMYMHY OCTPOThI 3pEHUSI BIMSIIOT ONTUYECKUE U TeOMETPU-
YyecKHe CBOMCTBA TecTa — SIPKOCTh (hOHA, KOHTPACT, IJTUTEIbHOCTD MPeabsBIe-
HUS TeCTa, LIBET U 1IBETOBOI KOHTPACT U, HaKOHell, (hopMa (reoMeTpusi) TECTO-
BOT'O U300paXkeHUs U eT0 OKPYXKEeHUe.

Bce oM ycnmoBHsST BaXKHBI, TTOSTOMY B KJIMHMYECKON TPAKTUKE OOJBIIOE
BHUMAaHUE YAEJEHO CTaHIAPTUM3ALMU U3MEPEHUsI OCTPOThI 3pEHMSsI MpU Ha-
0JII0IeHUH HEeMOJBMXKHBIX YePHO-0eIbIX M300pakeHUil Ha OMHOPOAHOM (hOHE
C BBICOKMM KOHTpacTtoM, 0u3kuM K 1,0. CTUMY/bl TPEeabsBISIIOT MPU OCBe-
LIEHHOCTU Tabull, paBHoi 700 JK, 1 ocBellieHHOCTU noMeleHust 75—100 ik,
obecnieuuBaroluX (GOTONMUYECKU ypoBeHb CBeTOBOU amanrtanuu. Mccieno-
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BaHUsI OCTPOTHI 3PEHUSI TIPOBOISITCS C TIOMOIIIBIO TPAAUIIMOHHBIX TICUXO(U3N-
YECKHX MOPOTOBBIX METOMOB M3MepeHUs. B Tabiuiiax MCIoib30BaHbl pa3HbIe
pa3Mepbl 3HaKOB, KOTOPbIE YEJTOBEK MOXKET Pa3jinyaTh C pa3HOTO PACCTOSTHUSI.

CHenneH, Jlangonst, JoHaepc, [0JOBUH W Ip. UCMOAB30BAIM METOJ TO-
maroBoro npuoarkeHus. OH 3aKJI04aeTcsl B TOM, YTO XOPOIIO OCBEILEHHbIN
TECTOBBIII OOBEKT pacrojaraloT B JJIMHHOM TOMEIIEHUU Ha JajbHEel CTeHe,
a HabJIomaTe/ b HaXOIUTCS BO3JIe TIPOTUBOIIOIOXKHOM CTeHBI. B ncxomHoM co-
CTOSIHUU UCTIBITYEMbIIA HE Pa3IMUYaeT TECThl M3-3a UX MAJIOTO pa3Mepa; 3aTeM OH
HauyMHaeT MeUIEHHO MPUOIMKAThCs K HUM. MOMEHT OOHapyKeHMsI TECTOB Ha
9KpaHe ¥ MOMEHT MX pacro3HaBaHUs (DUKCUPYET Bpau, U3Mepsisl yIaJeHHOCTh
HUCTIBITYEMOTO OT 9KpaHa. 3aTeM UCIBbITYeMbIil yaasieTcss OT 00beKTOB, a Bpay
puKcUpyeT MOMEHT, KOrna u300paxkeHUs EPECTAIOT pacro3HasaThesi. Hecmo-
TPsI Ha HEJOCTATKM, CBA3aHHBIE C TPYJOEMKOCTbIO TOJOOHOTO U3MEPEHUS MO-
pPOTrOB, YIJIOBasi TOUHOCTb METO/IA BEJIMKA.

Takum oOpa3oM, Mbl paccMaTpUBaeM pe3yJbTaThl MCCIENOBaHUIT paspe-
HIaoleil CmocoOHOCTU KJIACCUYeCKUMU METOJaMM C UCIOJIb30BaHUEM JMOO
noapy4yHbIx cpeactB XIX crojietusi, 1MO0 aHAJTOTUYHBIX U3MEPEHU, HO € MO-
MOIIIbIO KOMITBIOTEpA W AUCILIES, YIIpaBsgeMbIX TporpamMoii. HezaBucumo ot
TEXHUKU U3MEPEHUST OCTPOTHI 3pEHMUs, PU IMMETPONMYECKON pedpakiuu 1
NMpu pazMepe 3padka B 2—3 MM (akTOpoOM, OOBIYHO JTUMMUTUDPYIOLIUM pa3pe-
LIAOIIIYI0 CITOCOOHOCTh, Ha3bIBAIOT padMep pelenTopoB. [Ipu 3ToM 3ayacTyio
MOJpa3yMeBaeTCsl, UTO JJisi OOHAPYKEeHUs pa3pblBa BEJIUUYMHOM B 1 yIJI. MUH.
MPY TIPOEKIIMY M300pakeHUsT Ha CETUATKY pa3phbIB JOJDKEH ITOINMAacTh Ha OJHY
KOJIOOUKY, a Kpast u300paxkeHusi — Ha cocelHue ¢ Heil Konbouku. [1pu atux
JIOMYLIEHUSIX pa3Mep KOJI0OUKM JOKEH ObITh OJIM3KUM K 1 yri1. MuH. UIMeHHO
9TOT pa3Mep U MPUBOAIT BO MHOTHUX Y4eOHMKAX KaK JUMUTUPYIOLIMI OCTPO-
Ty 3peHust ¢akrtop. IlpeacrasisieTcsi, 4YTo 3TOT (PaKTOp ACHCTBUTEIBHO pe-
LIAONINiA, OMHAKO 3T0 He Tak. [TpoBeneHHbIE 3a CTO JIeT U3MEPEHUSI TTO3BOJISI-
10T YTBEPXKIaTh, YTO AMAMETP (POTOPELENTOPOB B CAMOW LIEHTPAJIILHOW 4acTu
ceTyaTKu B hoBea, a TOuHee B ee LIeHTpe — B (hoBeoJsie, COCTABISIET B CpeHEM
0,4 + 0,2 yrj1. MUH., TO €CTh Y OTIEIbHBIX JIIOJICi1 AruaMeTp KOJOOUYKHU B (hoBeoIe
MOXKET COCTaBJAThL Bcero 0,2 yrjl. MUH. U MEHee.

®oBeosia — 061aCTh MAKCUMAJIbHO BBICOKOIW OCTPOTBI 3pEHUS, C YIaJeHM-
€M OT Hee OCTpoTa 3peHus magaer (cM. TI. 6). Konbouku B ¢oBeoje MIOTHO
ynakoBaHbl. C ynajieHueM oT (hoBeOJIbl pa3Mepbl PELIeNTOPOB PACTYT, YBEIUYM -
BaeTCsl MPOCTPAHCTBO MEXIy HUMM, 3allOJJTHEHHOE MaJIouKaMu, paspeliaronias
cniocobHocTh magaet [Curcio, Sloan, Kalina et al., 1990; Perry, Cowey, 1985;
Polyak, 1941; Williams, 1988; Williams, Brainard, McMahon et al., 1994].

Ha ocHoBaHUM TOTO, YTO YIJIOBBIE pa3Mephbl KOJIOOUeK B (poBeoJie 3HAUM-
TeJIbHO MEHbIIIE pa3peliaronieil CriocoOHOCTH, ObUT CAeJIaH BbIBOI, YTO Orpa-
HUYEHUST BHOCAT U Apyrue daktopbl. U3 onTuueckrx ¢pakTopoB MpU 3MMe-
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TPOMUYECKOil pedpakiivu B MEPBYIO OYepesb K HUM OTHOCSTCS abeppanus u
nudpakumsi. M3BecTHO, YTO IIMPUHA ONTUYECKOM (DYHKIIMU PACCESTHUS «TOU-
KW» B IJIa3y 4YesloBeKa Ha ypOBHE MOJIOBUHBI CBOEH aMIUIMTYIbl TTPUOIU3U-
TebHO paBHa 1 yr. muH. [Campbell, Gubisch, 1966]. [laHHBIe O BeTMIMHAX
GyHKIIMKU paccessHUs U THUAMETPOB (hoTopelLenTopoB B (OBeoJie MO3BOJUIN
®. B. Kemnb6enny u 0. E. lllenenuny paccuuraTh 00/1acTh, 3aCBEUMBACMYIO
CBeTsIIelcsT TOUKOM Ha cetyarke. HabmomaeMas «0eCKOHEUHO» Majasi CBETSI-
1asicsl Touka (HampuMep, 3B€3/1a) aKTUBUPYET OJTHOBPEMEHHO IPYyMITy U3 CEMU
peLenTopOB; OIMH M3 HUX PACMOJOXEH B LIEHTPE, a IIECTh — B BepILIMHAX Ipa-
BuJbHOTO 1ectuyroibHuka [ Kemmnoesn, [lenenun, 1990; Campbell, Shelepin,
1989]. Takum obpazom, auaMmeTp 3(h(PEeKTUBHON YacTh (YHKLIMU paccesTHUs,
paBHBIN | yIJI. MUH., TIepeKpbIBaeT 2—3 KOJIOOUKH, €ClI TUaMeTp KaXIoi 13
Hux paBeH 0,4 yrj. MMH., 4YTO COOTBETCTBYET CPETHUM 3HAUYEHUSIM. DTO O3HaA-
YaeT, YTO Ha YPOBHE PELENTOPOB B CUJIY ONTUYECKUX 3aKOHOB (DOpMUpYyeTCs
«(DYHKILIMOHATBHBIM» 2JeMEHT AucKpeTudauuu. Takumu (Oosiee KPYyMHBIMU,
yeM pelLienTopbl) 2JIeMeHTaMU, COMOCTaBUMBIMU C pa3MepoM (PDYHKIIMU pac-
CesTHUSI TOYKU MPU ONTUMAJIBHBIX YCIIOBUSIX OCBEIICHHOCTH CETYATKM, U TIPO-
WU3BOIATCS ONMCAaHNE N300pakeHNI U naTbHe s epeaadya nHGopMam Ha
0oJiee BBICOKHE YPOBHU 3pUTEIbHON cucTeMbl. [Tpu aTOM M300pakeHrne MOKHO
MPeACTaBUTh KaK ABYMEPHbI MaCCUB CO 3HAUEHUSIMU, PABHBIMU YCPEIHEHHOM
SIPKOCTHU TI0 TPYIINE U3 CeMU pelenTopoB. OTMETUM, UYTO «(PYHKIIMOHATbHbBII»
9JIEMEHT JUCKPETU3AIINU HE UCKITIOUYAET PoJib (DOTOPEIETITOPOB KaK OCHOBHBIX
AHAaTOMUYECKUX 3JIEMEHTOB IHMCKPETU3allid, HEOOXOMMUMBIX IS Tiepeaadn
OINTHUYECKOTO U300paxeHus, cQOpMUPOBAHHOTO Ha CeTYaTKe, B HEHPOHHbIE
CETH 3pUTENIBHON crcTeMbl. DYHKIIMOHAIBHBIC IIPOCTPAHCTBEHHBIC 3JICMEHTEI
He SIBJISIIOTCS XKeCTKO CBSI3aHHBIMU MEXAy CO0O# TrpyImamMu pelenTopoB, 3TO
MOOWJIbHbBIE UX 00bEAUHEHUST, (DOPMUPYIOLIME CUTHA Ha MOC/EAYIOIINE YPOB-
HU 3pUTEIbHOM CUCTEMBI MOl BO3JIEICTBUEM CAMOTO U300paXeHUS.

Marpuiia mecTUrpaHHUKOB UMUTUPYET YIOPSIOYEHHYI0 MaTpully ($hoTo-
pelienTopoB. Ha HMX cripoelMpoBaHbl U300pakeHUsT Map «CBETSLIMXCS Oec-
KOHEYHO MaJIbIX TOY€K», Pa3MbITBIX ONTUMKON rjaza. Onruueckas QyHKIIMS
paccesiHUSI MOKa3aHa IMoj u3obpaxeHueM Kaxaoil Touku. LludpoBoii cuHTe3
JaHHoro nzobpaxeHust ocyuectsieH B. b. Makynoseim u B. H. T1aykowm B To-
cymapcTBeHHOM onTuyeckoM uHcTuTyTe MeHu C. M. BaBunosa [Kemnoesn,
enenun, 1990; lenenun u np., 1995; lllenenun, bonnapko, 2002].

1 u3MepeHUsT M OIMCAaHMS CBOMCTB pa3pellarolleil CIToCOOHOCTH Tjia3a
yI00OHO MCMOJIb30BaTh ABE TOUKU. JlaHHbBIE U3MepeHUs] MPOAOKUIN UCCTe-
JloBaHuUs, HakaruimBaemble elie ¢ XVII ctonetus. B coorBeTcTBUUM € MOJyYeH-
HBIMU JTaHHBIMM YeJIOBEK OTJIMYAET JBE TOYKM OT OTHOW NMPU UX pa3HEeCEHUU
npuban3uTeabHo Ha 1 ymi. MuH. OfHAKO B MOPOTOBBIX YCIOBUSIX MCIIBITYE-
MBIii HE cpa3y BUIMT JABE TOYKM YETKO W pasaesnbHO. Ha mopore paznuueHust
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B | yIJI. MUH. B YCJIOBUSIX TTPUHYIUTEILHOTO BHIOOpA UETOBEK MOXKET JOTaIbl-
BaTbCs, OAHA 3TO TOYKA WIM JBe (paBHBIC IO SIPKOCTU OMHOI), JIUILB ITOTOMY,
YTO BUAMT MPU HAOIIOAEHUM IBYX TOUEK BBITSHYTBIN IITpUX. M300paxkeHus ABYX
TOYEK Ha Tpejesie pa3pelleHus] 3pUTeIbHOM CUCTeMbl TTPU PACCTOSIHUM MEXXIY
TOYKaMM, MEHbIlIeM | yIJI. MUH., BOCIIPUHUMAIOTCS KaK OfHa TOUYKa, a MPU pac-
CTOSTHUM, TIpeBbIIIatoIIeM | yIii. MUH., KaKk KOpoTKuii mtpux. [Tpu paccTosiHum
B 1,5 yIJI. MUH. BO3HMKAET HEYCTOMYMBOCTh BOCTIPUSATHS — TIOSIBIISIETCST KaXKy-
1eecsl MepLaHUe LEeHTpa LITpUXa, a Npu yaajeHuu B 1,7 yri. MUH. TIOSIBJISI-
eTcsl Kaxylleecss MepliaHhe KpaeB IITpUXa; U TOJbKO MPU pacCTOSIHUM OoJiee
2,3 yIJI. MUH. MEXY LIEHTPaMU MSITeH OTYETIMBO BUAEH MPOMEXYTOK, YTO 1aeT
YBepeHHOE pa3IMueHne TOYeK KaK pa3aebHbIX eAMHUL. MBI IPUBEIU CPEIHUE
JIaHHBIE, HO €CTh OTICJIbHBIC MCIBITYeMbIe C pa3pellaolieii ClIoCOOHOCTHIO,
MPEBBILIAIONIEN CPEAHION B IBA pa3a. TakuM 00pa3oM, MPU PACCTOSIHUSIX MEXK-
Iy LEHTPpaMM TOYEK, paBHBIMM | yIJI. MUH., HaOJ0aaTeNb 110 hopMe CTUMYJIa
(HaIMYuIO IITPUXA), a HE TI0 YETKOMY pa3IMueHUIo ABYX TOUEK, T0rabIBaeTCs,
YTO MPEIbSIBISIETCS HEe OfHa Touka, a Ase. [Ipu paccTosiHuu Gojee 2 yril. MUH.
OH OTYETIMBO BUIUT UX Pa3AETHHO.

BDddekT BocnpusTHsSl U300paxkKeHusI IBYX TOYEK YeTKO pa3aebHO BOZHUKA-
€T TOTJa, KOTJa MTOCTUTAIOTCSl YCJIOBUS, COOTBETCTBYIOIIME KpUTepUIo Pasest.
B 1878 rony Paneii mokasai, 4To M300paXkeHUsI ABYX TOYEK OJMHAKOBOI SIPKO-
CTU MOXHO BUIETh pa3ieabHO, €CJIM LEHTP NU(GpakKIMOHHOTO MsiTHA (DYHKIIMS
paccesTHUSI TOUYKHU) KaXIOW M3 HUX MepeceKaeTcsi ¢ KpaeM IMepBOTO TEMHOTO
kosbla apyroit [Rayleigh, 1879—1912]. Kputepuit Pasnest Obul npuHAIT B Kave-
CTBE MPOCTOrO U MOHSITHOTO KPUTEPUST ONIpeNe/IeHUsT pa3peiaroiieid crnocoo-
HOCTH UCCJIEyeMOI CUCTEMBI.

Ha puc. 2.2 cxemMaTuyHO B BUJE 11IECTUTPAHHBIX sYE€EK IMpeacTaBlIeHa yropsi-
JIouyeHHas1 MmaTpuiia (oropelienTopoB. B 3kuBoM m1ady ux opma U «yrnakoBKa»
TTOIOOHBI 3TOM CXeMe, 3a NCKITIOUEHNEM HEKOTOPBIX MaJTbIX KOJICOaHU B pa3Me-
pax OHOIO PelenTopa 0 OTHOLIEHMUIO K ApyroMy. Ha nzobpaxeHus stux uiea-
JIM3UPOBAHHBIX «PELIETITOPOB» CIIPOCIIMPOBAHBI M300paKeHMSI ITap CBETSIIINXCS,
HUCXOAHO «OECKOHEUHO» MaJIbIX Touek. Eciu pazmep oHOI siueliky mpruMeM paB-
HbIM 0,4 yI1. MUH. (UTO COOTBETCTBYET YCPEAHEHHBIM aHATOMUYECKUM JAHHBIM),
a IMpUHY (PYHKLIMM paccesTHUs] TOUKU Ha TTOJIOBUHE €€ BBICOTHI — | YIVI. MUH.
MPpUOJIU3UTETBHO B COOTBETCTBUM C KpuTepueM Pases (byHKuus npeacrasie-
Ha Hall U300paKeHUEeM Kax10i TOUKM), TO MOJYUMM U300pakeHUs CBETSIIMXCS
MATEeH, CMPOeLMPOBAHHBIX HAa UIEATU3UPOBAHHYIO ceTyaTKy. BuaHo, yTo Gec-
KOHEYHO MaJjiasl TOUKa Ha ceTyaTKe 3aHMMaeT BMOJHE KOHKPETHYIO 001acTh —
1 9Ta 001aCTh TIPEBBIIIACT Pa3MEPhl OTACTBHBIX pelennTopoB. OYHKIIMOHATEHBIM
3JIEMEHTOM AMCKPETU3AIMYI M300pakeHWIT Ha ceTYaTKe SBIIIETCS HE OTHETHHO
B3ATbI (hOTOpELeNTOP, a MX IeKCaroHaJlbHOE OOBENMHEHUE, COIIACOBAHHOE
C ONTUKON I1a3a. AHATOMMUYECKUIA 2JIeMEHT TUCKPETU3ALIMU — PELETTOp.
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OnTuueckast GyHKIMS paccesiHASI U Mo3auKa (POTopeLienTopoB B (hoBeaib-
HOI1 9acTu ceTyaTKM corjacoBaHbl. Illar, ¢ KOTOPBIM U3MEHSIOTCS OLIYIICHUST
BocripusiTus nByx Touek (1,1; 1,4; 1,7; 2,3 yri1. MUH.), COITIOCTaBUM C TeKcaro-
HaJIbHOI1 yIIaKoOBKOI1 pelienTopoB. [IpuBeaeHHbIe LUMPbI — pPe3yJIbTaT U3Mepe-
HUI Y OHOTO HAOJI0AATENS, HO aOCOJTIOTHBIE 3HAYEHUS Y Pa3HBIX HAOI0aTe -
JIeii MEHSIIOTCSI, 1IAr IPUOIN3UTESIBHO OCTAETCSI HEU3MEHHBIM.

IIpencraBneHHble Ha puc 2.2 SKCIEpUMEHTAIbHBIC NaHHBIE, MOJTy4YeHHBIC
BHayaJjie Ha OJHOM YeJIOBeKE C HOPMAaJIbHOM OCTPOTOI 3peHMS, TIOJTHOCTBIO CO-
OTBETCTBYIOT YCJIOBUSIM pa3pelialonieil CiocoOOHOCTH CUCTEMBI, ONpeaessieMOoii
nudpakimeii, U COOTBETCTBYIOLIUX KpUTeputo Pajiess. Mbl ycTaHOBUIIU, UTO MEP-

Puc. 2.2. CornacoBaHHOCTb ABYXTOUYEYHOrO TecTa C (hyHKLUMEN paccesHUst
3TUX TOYEK ONTMKOW MMa3 1 C MO3aukow hoTopeLIenTOPOB ceTHaTku
[Kemn6enn, WenenuH, 1990; Campbell, Shelepin, 1989; 1992]
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Bas uudpa — 1,1 yr1. MUH. — COOTBETCTBYET TOMY, UTO N300paKeHHUE IBYX TOUEK
BBIXOJIUT 3a TIpenesbl 9 MEKTUBHON YacTh (DYHKIIUN pacCessHUs, TeKCaroHaIb-
HOI MaTpulIibl PELENTOPOB M3 TPEX DJAEMEHTOB B IMaMeTpe (puc. 2.2), ciaeaoBa-
TeJbHO, ITPU HAOJIIOAEHUU IBYX TOUEK, Pa3HECEHHbIX Ha 1 yril. MUH., HabI01a-
TeJb ¢ pa3peliaroleil CoCOOHOCTHIO 11a3a B 1 yIil. MUH. AeHCTBUTEbHO MOXET
OMNpEIEIUTh HATUUKE «IITPUXa», a He OMHON Touku. Eile pa3 ykaxem, 4To 3TO
CpeIHue TaHHbBIC.

Ha pucyHke HamisiiHO TpeacTaBieHbl QYHKIIMOHATbHbBIE 2JIEMEHThI, CO-
OTBeTCTBYIOIIME ceMu KosiboukaMm [Kemnoenn, Llenenun, 1990]. MutepecHo
OTMETUTD, YTO OKOJIO CTa JIeT Ha3aJ HeoOXOAUMOCTb BBeIeHUs (DYHKIIMOHATb-
HOTO 3JIeMEHTa, PaBHOTO TPYIIIe U3 CeMU KOJI00UYEK, yITaKOBaHHBIX B TeKCAroH,
yXe OblJla 0CO3HaHA, OAHAKO MOTOM 3a0biTa. Posib oObenuHsomero akro-
pa B HEKOTOPBIX paboTax Oblaa MPUIKMCAaHA OOJbIIUM KJIETKaM MUTMEHTHOTO
SMUTENUS, TAKXKE UMEIOLIUM I'eKCaroHalbHYIO0 YIaKOBKY U OObeIMHSIOIIUMCS
B TPYIIITy U3 ceMU perienrtopoB [Llukynenko, 1926, 1927, 1929].

Takum o0Opa3om, mpeaeabHOe MUHMMAIbHOE paspelleHue (Koraa 4eJaoBeK
BUJIUT HE TOUKY, a IIITPUX) COOTBETCTBYET PACCTOSTHUIO, PABHOMY TPeM KOJI00Y-
KaM — JIBa peIernTopa Mo KpasiM COOTBETCTBYIOT IICHTPY TOYEK W OHA — TIPO-
MexyTouyHast. Ho ist yeTkoro pasieabHOro HabMIOAEHMST IBYX TOUYEK TaKWX
YCJOBUI HEMOCTATOUHO — B MPOMEXKYTKE HEOOXOAMMO PACIIOIOXUTh TPU KOJI-
oouku. [Touemy mpupoaa cosaajia Takoe yIMBUTEIbHOE COOTHOIIEHUE, KOrna
pa3Mmep KOJIOOUKM B TPU pa3a MeHbIlIe MUHUMAJBbHOTO pa3pelieHUsT ONMTUKU
r1aza? CornacHo teopeMe B. A. KorenbHUKOBA, CUTHAJ CO CIIEKTPOM, 3aHM-
MaloIIMM OTpaHUUYEHHYIO TTOJIOCY YACTOT, MOXKET ObITh MepeaH 6e3 NCKaKeHU I
10 KaHaJly CBSI3U 1 ISl peaiu3aliy 3TOTO MOJ0XEeHUsI HEOOXOIUMO, YTOObI ya-
CTOTa OTCUETOB MpeBbIIaNa IMUPUHY MOJOCH YACTOT, 3aHUMAEMBbIX CIIEKTPOM
repeaaBaeMoro curHaia, oosee yeM B jaBa pasa [KorenbHukos, 1933]. Eciau
9TO YCJIOBME HE BHITIOJNHSIETCS, TO COCTABJISIONINE CUTHANIA C YaCTOTaMU, 0OJTb-
IIMMU TOJIOBUHBI YACTOThI OTCYETOB, CO3IAIOT MTOMEXY. DTO CIPaBEIIUBO KaK
IUTSL 3IEKTPUYECKUX, TaK M U ONITHYECKUX CUTHaIOB [KpacuimsHukoB, 1986].
JaHHYI0 TOMeXy Ha3bIBAIOT ITYMOM AUcKpeTu3anuu. [1lym mpocTpaHCTBEHHOM
JNHUCKPETU3aLIMU SIBISIETCS] MYJBTUTLIMKATUBHBIM. CpeTHeKBaapaTUUeCcKoe 3Ha-
YeHMe 3TOM MOMEXU TPSIMO TIPOTIOPIIMOHAIBHO 3HAYeHWIO cuTHaja. M3 aToro
CJIEIyeT, UTO OTHOIIIEHME CUTHAJIA K CPeIHEKBAIPATUIECKOMY 3HAUEHUIO 1ITyMa
MPOCTPAHCTBEHHON AUCKPETU3ALMU HE 3aBUCUT OT SIPDKOCTU TepeaaBaeMoro
o0bekTa [ Kpacmibankos, 1986]. B 3puTeIbHOM cHCTeMe 3TH OTCYETHI, TO €CTh
U3MEpEeHUsT SIPKOCTU, OCYIIECTBISIIOT (poTopeuentopbl. OTaenabHble (hoTope-
LETITOPHI 00Pa3yI0T MO3auKY, KOTOpasi OCYIIECTBIISIET TUCKPETU3AIINIO N300pa-
>keHus. Mo3anKa pelienTOpOB U SIBJIIETCS UCTOUHUKOM IIIyMa AUCKPETU3AIINHN.

Hrtak, cyuiectByeT (yHKUMOHAIbHBIN 2JIEMEHT AUCKPETU3AIMU U300paxke-
HUI B 3pUTebHOI cucteMe. VUM siBjisieTcsl He OTAeIbHO B3SThIN PELENTOp, a X



Paspewarowas cnocobnocmsv u ocmpoma 3peHus Kak oueHkKa Kkayecmad... 29

COBOKYITHOCTb, COCTOSIIIIAsg KaK MUHUMYM M3 CEMHU PElENTOPOB: IEHTpaIb-
HBIN (POTOPELENTOP U €ro reKcaroHajJbHOe OKpykKeHMe ((DYHKIMOHATbHBIN
MuKcesab). Peuentop ocraercss MUHUMAIbHBIM AHATOMUYECKUM 3JEMEHTOM
NUCKpeTu3aluuu (aHatoMuueckum nukcenaem). Ilon onHoil dbyHKuueit pac-
CesTHUST MPOUCXOAUT CyMMallMsl CUTHaja pelentopamu. Jlaiee B pelenTHB-
HBIX TOJISIX TAHTJIMO3HBIX KJIETOK MTPOUCXOAUT CyMMallMsl cJIaboro CUrHaja oT
HECKOJIBKUX PELIeNTOPOB, YTOOBI BBIIEIUTH ero u3 myma. DyHKIMOHATbHBIN
MUKCeIb — (QYHKIIMOHAJBHBIM 2J€MEHT IUCKPETHU3ALMU — MOXET ObIThb U
OOJIBILIMM, U OYEHDb OOJIBILIMM B COOTBETCTBUU C TEM, YTO B OJHOM W TOM XK€
MeCTe CEeTYaTKM MMEIOTCS pelieNTUBHbBIE MOJIs1 pa3HOro pasMmepa. B TepMuHax
MPOCTPAHCTBEHHBIX YACTOT CUCTEMbI TUX Pa3HbIX (DYHKIIMOHATBHBIX 2JIEMEH-
TOB MPEACTABIISIIOT COOOI BXOJIbl KAHAIOB Pa3HOW MPOCTPAHCTBEHHOM YaCTOThI
[Campbell, Robson, 1968].

7151 TOro 4TOObI YMEHBIIUTD BIAUSIHUE 1ITyMa MTPOCTPAHCTBEHHOMN TUCKPETH-
3auu (hoTopelienTOpaMUu, MOXHO OCYIIECTBUTh MpeABAPUTENbHYI0O HU3KOYA-
CTOTHYIO (DUIBTpALIAIO N300pakeHus, 1eokycupoBKy [ KpacuibHukos, 1986].
DTOT NMpUeM MpeaBapuTeIbHON (PUIBTPALIMU A0 TIOCIEAYIONIEH TUCKPETU3aLINI
n3obpaxkeHus (poropeliernTopaMun) XopoIo u3BecTeH B TexHuke [ KpacuibHu-
KoB, 1986]. B Hammem ciydae amepTypoii SIBIIsieTcs 3pavdoK I1a3a, IT03TOMY M30-
OpaxkeHue Ha ceTyaTke cierka pac(oKycupoBaHO B COOTBETCTBUM C (PYyHKIIMEN
paccessHust. Kak MOXHO npencTaBUTh cedbe HeOOXOAUMMOCTh TaKOM pacoKycu-
poBku? CoBpeMeHHBbIE MPEACTaBICHUS O IIyMe AUCKPETU3aluyd XOPOIIO CO-
OTBETCTBYIOT KJIACCMYECKUM HAOIIONEHUSAM U Ka4eCTBEHHBIM MOIE/ISIM OCHO-
BOTIOJIOXKHUKOB odTajgbMojiorun. Tak, [enbMroyibll 00HapyXua Claeayonmii
¢ deEKT: ecii CMOTPeTh Ha MEJIKYIO PelleTKY, 00pa30BaHHYIO YepHO-0eIbIMU
rmoJjiocaMu, TO Ha TIpefiesie pa3pelleHus MoJ0Chl B 3TON pelleTKe KaxyTcs 13-
BUTBIMU U JIaXKe pa30pBaHHBIMU. [€bMIOJIbLI, a 3aTeM U JIbIoK-DJmep B CBoeM
M3BECTHOM PYKOBOJCTBE IO O(DTATbMOJIOTUM TTPOMOIETUPOBAIN 3TO SIBJICHUE,
3aKpacuB aKTUBUPOBAHHbIE U HEAKTUBUPOBAHHbBIE KOJIOOUKMU B reKcaroHajib-
HOI MO3arKe, N300paxkeHHbIe Ha iiucte oymaru | Duke-Elder, 1962].

C. B. Uypawios ¢ coaBropamu B BoeHHO-MeauIMHCKOI akagemun B Poccun
u 1. P. Bunbsimc ¢ coaBropamu B LleHTpe uccienoBaHus 3peHust B Pouectepe
B CIIIA uccnenoBaiu 3To SIBJI€HNE IETaTbHO C TTOMOIIIBIO JIA3€PHOTO MHTEPhEe-
pomeTtpa [Yypamos u ap., 1990; Williams, 1988; Williams, Brainard, McMahon,
1994] 1 nokaszanu mosiBjieHUE Kaxyllerocsi Myapooro pucynka. Habmonare-
JII0 B 9TUX MCCIEAOBAHUSIX MPEIbSBISUIM PElIeTKy, chOPMUPOBAHHYIO HEMO-
CpeICTBEHHO B (hoBea B CJIoe Ha MOBEPXHOCTU (hOTOpelenToOpoB. JlazepHblii
nHTepdepomerp hopMUpoBall U300paKEHUE, YACTUYHO MUHYS MCKaXKEHUS,
BHOCHMBIE OTNITUKOM Tia3za. Hammaue OGMeHUIT MeXIy MO3auKoOl pelenTopoB U
TECTOBOW PEeIeTKOI ObLI0 BUIHO OTYETIIMBO, YTO U CJIEMYET OXMUAATh B COOT-
BeTcTBUM ¢ Teopemoit B. A. KorenbHukosa [KoTtenbHukos, 1934].
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DyHKIMOHATBHBIN 2JIEMEHT AUCKPETU3AIlMKU COTJIacOBaH C OpraHM3aluei
PELENTUBHBIX T0JIe HEeMPOHOB 00Jiee BHICOKMX YPOBHEM 3pUTENIbHON CUCTEe-
Mbl. DTO YCTAHOBJIEHO IO OMNPENEJEHUIO MOPOTOB Pa3INYEeHUs] OpUEHTALIUU
NIBYX Touek. Tak Kak HaOJroaTe b HaYMHaeT BUAETh LITPUX B TOM Cydae, KOor-
Jla PACCTOSIHME MEXAY ABYMsI TOUYKaMU TpeBbIIIAeT 1 yIJI. MUH., TO OH MOXET
OLICHUTh U OPUEHTALIUIO 3TOTO KaXKyIIEeTOCs IITPpUXa.

TakoB BbIBOJI 3THX 2JIEMEHTAPHbBIX HAOJIOIEHU I, KOTOPHIE JIETKO TOBTOPUTH
KaxaoMy. 3aMeTHUM, UYTO Bce oOcyxaaemble B 9TOM naparpade uccieaoBaHus
C TOUKaMU CMpaBeIIMBbI U151 ONPeAeIEHHbIX YCIOBUIT U3BMEPEHUIi, a UMEHHO:
OCBellleHHEe YepHOTo, MaTOBOTI'O JIMCTa KapTOHA ¢ OeJIbIMU MaTOBbIMU IMCKaAMU
Ha HEM; UCITOJIb30BaHKE AMCKOB IUaMeTpoM 2,5 MM U3 0esloil Oymaru Ha Iio-
waake u3 yepHoi oymaru 10 x 10 cM 6€3 OJIMKOB; SIPKOCTb YEPHBIX YUYACTKOB
9KpaHa, paBHasI 5 KII/M KB., IpKOCTb OeJIbIX ToUueK 3KpaHa — 1500 ku/M kB. [1pu
COOJIIOIEHU U JAHHBIX YCIOBUM, ecau (PYHKIIMK paccessHUsl ABYX TOUEK MOJTHO-
CTBIO MEPEKPBITHI, TO UX MOKHO BUIETh KaK OJHY TOUKY, €CJIM K& OHU BbIXO-
NIST 3a OMpele/eHHbIe TPaHUIIbl, TO TIEPBOE, YTO BUAMUT HAOJII0AATENb, — 3TO
LITPUX — KOPOTKYIO JIMHUIO, 00pa30BaHHYIO U3 ABYX ToUeK. Tak, OOJbIITMHCTBO
SMMETPOTIOB BUIAAT Muliap u AJTbKOp KakK eINHOe LIeJIoe — «BCAIHUK U JIO-
maap». [lepBuuHOE BOCHPUSITHE TOTO, YTO Mbl BUIMM HE OJHY TOUKY, — ITO
BOCHPUSITUE IITPUXA, MTOCTE TOTO KaK TOYKU PACXOISITCS Ha TOPOTOBYIO BEJIM-
yuHy. Habnrogateab cpa3y MOXET OLIEHUTh OPUEHTALUIO 3TON JTUHUU (LUTPU-
xa). HabmogaTenb, 3Hast 0 TOM, YTO IITPUX MOXKET OBbITh 0Opa30BaH U3 TOYEK,
COCOOEH MPUHSTH PEeIlIeHUE, YTO OH BUAUT JBE TOYKU; €CJMU Y HEro 3THUX 3Ha-
HUI HET, TO MOXET 3aKJII0YUTh, YTO BUAUT KOPOTKYIO JIMHUIO — IITpuX. Ecnu
JIBe TOYKM HaXOJSTCS Ha PACCTOSIHUU 2 YIJ1. MUH., OH BUIMT UX YE€TKO OTAEJ/Ib-
Ho. [1epuon — 30 1uki/yri. rpan.

3puTenbHas cucTeMa JIeTKO OLIeHMBAeT OPUMEHTALIUIO IBYX TOUEK MJIM KOPOT-
KO JIMHUY MPU pazMepax CTUMYJIOB, MPEBOCXOASIINX ITUPUHY 3(PHEKTUBHOK
yactu (pyHk1mu paccessHusi. U3MepuTh OpueHTalMio U300pakeHU 3pUTeb-
Hasl CUCTEMa MOXET C MOMOIIIbIO BBITSIHYTBIX PELIENTUBHBIX MOJIeil HEPOHOB,
HaXOIsIIMXCSl Ha YPOBHE HE HMXKE CTPUApHOUl KOpbl. B pelenTuBHBIX MOJSIX
HEWPOHOB TIEPBUYHOU 3pUTEJIbHON KOPBbI MPOUCXOAUT CyMMalus cjiaboro
CUTHaJIa OT PACIIOJOXEHHBIX B IMHUIO HECKOJBbKUX PELIENITOPOB C TEM, YTOOBI
BBIJIECJIUTh €r0 U3 IIyMa, HO B OTJIMYME OT PELENTUBHBIX MOJIE TaHTIMO3HBIX
KJIETOK CETYAaTKM Ha 3TOM YPOBHE CyMMallusl [IPOUCXOLUT B ONHOW OpHEHTa-
uuu. lleab cyMManMym — ONTMMU3ALMSI OTHOLIEHUSI cUrHai/myMm. Dbhek-
TUBHAs 4YacTb (YHKILIMU pacCessHUsI TOUKU OO0JbIlle OTASNIBHOTO (POTOPELENTO-
pa — aHAaTOMMYECKOTO 3JIeMEHTa IMCKpeTu3aluu nzobpaxkeHuit. IlomobHas
KOHCTPYKIIMSI CITOCOOCTBYET YMEHBIIIEHUIO IITyMa AUCKPETU3aluu (ONTUMU3a-
LMW OTHOINeHUS curHai/myM). [lon ogHo# dyHKIMEH paccessHUsI OKa3bIiBa-
I0TCSl KOJOOYKM, HACTPOEHHbIE HAa pa3Hble AJMHBI BOJH, YTO BaxKHO ISl TIpa-
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BWIBLHOTO OMMCAHMS LIBETa U300paxkKeHU B HEMPOHHBIX ceTsix. C pazmepamu
9 heKTUBHON YacTu (PyHKIIMU paCCEsSTHUSI COTJIaCOBaHbI pa3Mephbl PELIETITUB-
HBIX M10JIe}l HEHPOHOB TAHMIMO3HBIX KJIETOK CETYATKU. B peLienTUBHBIX MOJISIX
OCYILIECTBJISIETCS ONTUMM3ALUSI OTHOLIEHUST cUurHai/myM. Pazmepsl snemeH-
TOB NUCKPETU3aALUM M300paXKeHU OMpenesissioT pa3Mep MPOCTPAHCTBEHHBIX
QJIEMEHTOB CaMbIX BbICOKOYACTOTHBIX ITPOCTPAHCTBEHHO-YAaCTOTHBIX KaHAJIOB.
OHU corlacoBaHbl MeXIy COOOIA.

ITpo6aemy oCTpOTBI 3pe€HUST MBI pACCMOTPEIA B OCHOBHOM Ha NMPUMEPE OIHU-
CaHUs TOYEK B 3pUTEIbHOI cucTeMe. EcTecTBeHHbIE CBETSIIMECS TOUKU — 3BE3-
IIbl, C HUX HA4YaJlOCh U3yYE€HUE OCTPOTHI 3peHuUs. 3Be3/bl (He IUIAaHETbl) MOXHO
paccMaTpuBaTh Kak OECKOHEUYHO MaJibleé TOUKM, WX KaXylIascsl «BeJTWYMHa»
OIIpeAeIISIETCS] UCKTIOUUTETbHOM SIPKOCThIO. [J151 oncaHust U MTOHMMAaHUS MeXa-
HM3MOB OCTPOTHI 3pEHUSI OHU SIBJSIOTCS UCTOPUYECKHU TIEPBBIMU, TEOPETUYECKU
ONTUMAJIbHBIMU CTUMYJIAMMU.

OO0OHapyXeHue U JTIOKATU3ALUsI CBETSLUEHCS TOUKU B TI0JI€ 3peHUS TUMUTUPY-
€TCS TOJIbKO €€ SIPKOCThIO U BOCIIPUMHMMAEMbIM KOHTPACTOM, KOTOPBIN ompeae-
JISIETCST BEJIMYMHON BHEITHETO (TIOMEXM) U BHYTPEHHETO IiTymMa. 3aKOH ee 00Ha-
PYXKEHUA OIMUCHIBACTCA OCHOBHBIM HCPIXO(I)V[BI/I‘ICCKI/IM 3aKOHOM Be6epa—(Dex—
Hepa. V3 n3006pakeHust 3Be3/1 HEBO3MOXHO U3BJeYb MHGOpMaLXIO 00 UX pas-
Mepe. 3Be3/bl, KJIacCU(PULUMPOBAHHBIE MO BEIWYUHE, ACUCTBUTENbHO ObLIU
OIIMCAaHbI €lIC Fl/ll'[l'lapXOM UCKITIOYUTEIbHO Ha OCHOBAHMM OUECHKHN HX ApP-
koctu. CrenoBaTebHO, MO SIPKOCTH U MO KOHTPACTY MOXHO BUAETh OOBEK-
Tbl OECKOHEUHO MaJIOMl BEJIMYUHBI. DTO HE np06neMa OCTPOTHBI 3pCHUA U HE
npobJema paspelapllneil CmocoOHOCTH — 3TO NPobJieMa YyBCTBUTEIBHOCTU
CHUCTEMbl U OTHOLUEHMSI CUTHAJI/LIYM MO BOCIpPUHUMaeMoil spkocTu. Eciu
KOHTPACT WIU SIPKOCTh HAOII0JAeMOTO 00BEKTa TOCTATOYHBI, TO HAa CEeTYaTKe
B cuJly (DYHKIIUM pacCessHUsI TOUKU 3Ta OECKOHEUHO MaJlasl BeJIMUMHA IPUHMU -
MaeT KOHEUHbIE pa3Mephbl, Jaxe MPEeBOCXOASAIINE HECKOIbKO Koabouek. ITo-
MMMO 3B€3J1 K TAKMM KaXXyLIMMCS MapagokcaM CJIeAyeT OTHECTU BO3MOXHOCTb
BUIETh TOHKUI NIPOBOA Ha oHe Heba. Ero pasnuueHne onpenensieTcs: uCKJIo-
YUTEJIbHO KOHTPACTOM, a U300paXKeHUe Ha ceTYyaTKe OMUChIBaeTcs yHKIHU-
eil paccesiHus TMHUU. He TOIbKO B JUTMHY, HO U B MOTIEPEYHMKE OHA 3aXBaThI-
BaeT MHOTO KJIETOK PelLEenTOPOB, U IMTO3TOMY MOXET ObITh HE TOJbKO OOHapy-
>K€Ha, HO U OIpenesieHa ee opueHTauus. Jaxe npu oOHapyXeHUHU He «0ecKo-
HEYHO» MaJIbIX TOYEK, a TUCKOB KOHEYHBIX Pa3MePOB 3aJeHCTBYETCS CBOCTBO
MPOCTPAHCTBEHHON CYMMAaLIUU.

OrnpeneneHue paspelaonieii CnocoOHOCTU ISl ABYX TOYEK — CJIOXKHAs CTa-
TUCTUYECKAas 3aJavya. YKa3aHHble HAMU BEJWYMHBI MOTYT KojeOaThcs. 3Haue-
HUSI IOPOTOB OMPENESIOTCS HA OCHOBE BHIOPAHHOIO HAOII0AATENIEM KPUTEPUSI.
Kpurepnii Panes cipaBeaius aist ciayyasi, KOTna CTOUT 3aa4a YETKOTO pas3inye-
HUS IBYX TOYEK OTAEIbHO. OMHAKO HAOMI0aTeIeM MOXET OBbITh BBIOPAH IPYroii
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Kputepuii. YeaoBeK OTJIMYAET OJHY TOUKY OT JIBYX MO Pa3IUYE€HUIO BBITSIHYTO-
rO LITpUXa B cliyyae IByX TOUYEK U PA3MbITOrO AUCKA [IJIs1 OAHOU TOuKu. Mexiy
HUMM €CTb MPOMEXYTOUHBIE CTaAMM, KaXaas U3 KOTOPBIX UMEET CBOM MOPOL
Pa3mepsl kos1604YeK MOTYT OBITh MEHbILIE YKa3aHHBIX HAMU, TO3TOMY U OCTPOTa
3peHUsI MOXET ObITh BbIIIE CPEHEN CTATUCTUYECKOI MPUMEPHO B [1Ba pa3a.
bosiee cinoxHasi 3anaya 1o CpaBHEHHUIO C OLICHKOW OpPUEHTALMU — Pacro-
3HaBaHue popmbl 00bekTOB. Ha puc. 2.3 npuBeaeHbl U3BMEPEHUSI MUHUMATb-
HBIX Pa3MEPOB YEPHO-OEJIbIX U300pakeHU HATYpaIbHbIX 0OBEKTOB METOAOM
npenesoB (Kpurepuii — 4detkoe BumeHue). Cpear HUX MPUCYTCTBOBAIU M30-
OpakeHUs YeJI0BEUEeCKOro JIMLA, CHEXKMHKU, HOXKHULL, OYKBbI «C», IByXTOYEY-
HbII TecT U T. M. 151 Kaxaoro n3o0paxkeHus ObLT onpenesieH TOT MUHUMAaJb-
HbII1 pa3Mep, TP KOTOPOM OHO 0Ka3aJa0Ch YETKO BUAUMBIM. Takum obpazom,
ObUTa TIOTyYeHa 3aBUCUMOCTD Pa3pellarolieil CoCOOHOCTH OT TEOMETPUU Te-
CTOBBIX M300paXeHUIl. DTy 3aBUCHUMOCTb Mbl HA3BalW ILIKAJIOW CIOXHOCTHU.
PaccmoTpum mkany cioXHOCTH HabnromaeMbIX M3o0paxeHuil. PasnuueHue
OIHOM TOYKM OT JIBYX TOUYEK MPOUCXOJUT MPU Pa3Mepax, HECKOIbKO OOJbLINX

Y. MUH. Tect PacnosHasaHune
1-2
3 PacnosHaBaHu NpocTbIx
reoMeTpuyecKkmx uryp
5 YTeHune OykB
8 YUTeHne npocTbix nepornugos
13 PacnosHaBaHue durypbl
OTAENbHOro YeroBeka 1 BcagHuKa
YTteHune nepornmdos
21 PacnosHaBaHue BbipaxeHus nu
UTeHne CnoXHbIX nepornndos

Puc. 2.3. LLikana cnoxHocT o6bekToB
ONS pacno3HaBaHWs (pasMepHOCTb LKanbl — Y. MUH.)
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1 yrn. MuH. PaznuyeHue TMpOCTBIX TeOMETpUIecKuX (Uryp (TpeyroJbHUKH,
KBaJpaThl, KPYT'M) MPOUCXOIUT TIPU UX YIJIOBBIX pa3Mepax, paBHBIX 3 YIJI. MUH,
OyKB — OKoJIO 5 yri1. MuH. CTUIU30BaHHbBIE (DUTYPHI OOBEKTOB MOBCEIHEB-
HOTO 0OMXOIa pacIo3HaroTCs IMpU 8—16 YIJI. MUH., a JIMIIO YeJIOBEeKa — IIpU
21—30 yri. muH. Iuana3oH MOPOTOBBIX YIJIOBBIX pa3MepoB M300paKEeHUI OT
JIBYXTOYEYHOI'O TeCTa A0 JIMLIA YeJIOBEKa pacloyioXeH B Ipeaeaax oT 2—3 10
20—30 yru1. muH. 1lIkana 4eTKOro BUAEHUsI MIPH 3aJaHHBIX YCJIOBUSIX HaOIo1e-
HUST COOTBETCTBYET «30JIOTOM TTPOTIOPIIAN».

Paznuuenue kosell JIaHmoabTa MPOUCXOAUT MPU YIJIOBBIX 3HAYEHUSIX BCETO
KOJIbIIa MEHbIIE 5 YIJI. MUH., a pa3pblBa — MeHblle 1 yri. MUH. DTOT TeCT Ye-
JIOBEK pasjinyaeT Mo OpMEeHTAllMU BCEro M300pakeHus (a He MO OpUeHTAlNu
CaMOTro pa3pbiBa), MPUYEM IO OPMEHTAIIMU Pa3MBITOTO OMNTHKON Tia3a He-
CUMMETPUYHOTO, YIUIOIIEHHOTO C OJHON CTOPOHBI Pa3MbITOTO TSITHA TAHHOTO
KoJIblIa ¢ pa3pbiBoM. 10 pacnoiokeHuIo YIIOoIeH s B pa3MbITOM U300paxe-
HUU HabJoaaTeNIb JOTaJAbIBAETCS O MECTOHAXOXIEHUHN pa3pbiBa. DTOT 3 deKkT
u3BecTeH aaBHO [XosnuHa, 1930]. Okono cta JeT Hazan ObLIA MPEANpPUHSITHI
HEOTHOKPATHBIE TIOTBITKU TPEONOJICHUSI 3TOM HECUMMETPUIHOCTHU, HATIpU-
Mep 3a CUCT YBEJIWUYCHUS TMaMeTpa KOJbIla B MECTE pa3phiBa W YMEHBIICHUS
IMaMeTpa ¢ MPOTUBOMOJIOXKHON cTopoHbl [XonauHa, 1930; Hukynenko, 1927].
Ludponast 06paboTKa M300pakeHUl 00JIeryaeT U YTOUHSIET 3TU MpPeaCTaBIe-
Hust [Ginsburg, 1971,1976; Bondarko, Danilova, 1997].

WccnenoBaHus pa3nmuiyeHus U300pakKeHU pa3HOU CIOXHOCTU TaKXKe OCY-
IIECTBIISTIOTCS. ¢ TIOMOIIBIO METONA TIPEAESIOB, KOTOPBI WCITONB3YeTCs eIlle
¢ XIX cronerust sl OnpeaeaeHus: TOPOroB YeTKOrO BUACHUST M300pakKeHUI.
Hcnonbaytorces yepHbie ¢pUrypsl Ha 6esom oHe 6e3 6JnKoB. B Halmx mccie-
JIOBaHUSIX IPKOCTb YEPHBIX YYACTKOB dKpaHa Obljia paBHA S K,/M KB., O€JIbIX TO-
yek akpaHa — 600 ka/m KB. Onpene/isuii Te MUHUMAJIbHBIC YIJIOBbIE pa3Mephl,
TIPY KOTOPBIX N300pakeHNe ObLIO eIIle XOPOIIo BUAHO. Pa3mmuns B TOPOTOBBIX
YIJIOBBIX pa3Mepax paccMaTpyUBAIMUCh KaK KPUTEPUI CIOXKHOCTU U300paKeHU I
(puc. 2.3).

151 mpakTUYecKuX LieJieild U3MEPEeHMsT OCTPOThI 3pEHUST TaBHO ObLIM CO3-
JIaHbI Pa3JIMYHbIE TECTOBbIE 3HAKM — OITOTHUIIBI, a TAKXKE CTAHIAPTHI €€ OMpe-
nenenus. B 1862 rony Xepman Chemied (H. Snellen) BBesl KOJIMUYECTBEHHYIO
OLIEHKY OCTPOTHI 3peHUs B pexXume pazinudeHusi. OH npemioxun OyKBeHHbIE
CUMBOJIbI OIpPEAEJEHHbIX YIJIOBBIX pa3MepPOB U MPUHIMI MOCTOSSHHOTO COOT-
HOILIEHHUsI pa3Mepa 3Haka v TOJIIMHBI TUHUU, U3 KOTOPOTO OH MocTpoeH (1 : 5).
CHeleH B cBoeil 3HaMeHUTOI pabote «Test-Types», BblIep:KaBLICH TOJBKO
¢ 1862 o 1863 ron ueThipe M3MaHKs, BBEJ OIIpeae/IEHIE OCTPOTHI 3DEHUSI B OT-
HOcUTeIbHBIX enrHuIax [Snellen, 1863]. TIpeaioxkeHHbIe UM OTHOCUTEIbHBIC
BEJMYMHBI U3MEPEHUSI OCTPOTHI 3pEHUST OKA3aJIM OTPOMHOE BIMSIHME HA CTaH-
JIapTU3alMIo UBMEPEeHUI B 0(hTaTbMOJIOTHH.
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Hano nmoHumars, uto riepeBoj 1o ¢opmyiie CHeJuleHa OTHOCUTETbHBIX BeJ-
YMH HOPMbI OCTPOTHI 3peHus (1,0) K BeMunHaM paspeluaroieil CriocoOHOCTU
(1 yri1. MuH.) 3aBUcHT OT cBoMCTB ornrroturia. Octpota (V) — 310 oTHOIIEHUE pac-
CTOSIHMSI, HA KOTOPOM MCIIBITYeMblil pazinyaeT 3Haku (d), K pacCTOSHUIO, MpU
KOTOPOM pa3Mep paszanyaeMoi JeTaau 3TOro 3HaKa B 9TOM CJIydae COCTaBUT OTHY
yrioByto MuHyty (D). [Tpu nameHeHUU (OpMBI ONTOTUIA U3MEHSITCS TIPEALITb-
HbIe paccTostHUSA. Hanmpumep, IpuHSITHIE B KauecTBe CTaHAapTa KoJiblia JIaHI0JTb-
Ta B ICACTBUTEIBHOCTH AAIOT APYTUE 3HAYEHUSI, HEXXEIU OYKBEHHbBIE OMTOTHUITBI
WIN pelretdarbie MUpbL. [TyOokuii cMbIca (popMyiibl, pemioxeHHoi CHete-
HOM, B TOM, YTO B 3HaMeHaTesie OH MOCTaBUJI YIJIOBbIE Pa3MepPhbl 3HAKa U yKa3zall
OTHOILIEHMSI pa3MepOB 3JIEMEHTOB 3HaKa K pa3Mepy 3HaKa, TeM caMbIM ITOKa3aJl
TPUHLIMI pa3peliarolei crrocoOHOCTH 3ieMeHTa (hopMbl 3HaKa (IpeIesibHO pas-
penraeMbIx JeTajieil) u pa3pelaoliieil CmocoOOHOCTH 3HaKa KakK 1IeJI0r0 OOBbEKTA.

OnpeneneHre ocTpoThl 3peHust o popmysie CHellleHa CTalio OTHOCUTEIbHO
yIOOHOI MepOil OCTPOTHI 3pEHUSI 1 OCHOBHOI KOJIMYECTBEHHOI MEPOIi COXpaH-
HOCTH 3pUTEIbHBIX (DYHKIIMI HA TPOTSIKEHUU MTOYTH CTa ATUAECITH JeT. CUM-
BOJIBI JIJIsI TIPOBEPKU 3pEHUsI, MOCTPOEHHbIE Ha OCHOBe MpuHIMIa CHesuleHa,
MTOJTYYMJIN B PA3TUYHBIX MOIM(MUKALIUIX TTOBCEMECTHOE pacrnpocTpaHeHue. M3
OTEYeCTBEHHbBIX BAPMAHTOB TAOJIMI] ITUX ONTOTUIIOB HAMOOJIbIIIEE pACPOCTpa-
HeHUe TMOoJy4YWIn Tabauubl [o10BMHA, Ha3BaHHBIE B JajibHelIeM TabauliaMu
TonoBuna—Cusuesa [[onoBuH, 1925; TonosuH, Cusles, 1926]. CoBpeMeHHbIe
tabauubl KocknHa, Boiiko u np. coxpansior atoT npuHuui [2002, 2005].

JlaHZOBT TIPEIUTOXKMIT KOJTbIIAa C pa3phIBoM Imo3aHee CHeNIeHa, HO B CHITY
psina oOCTOSATENBCTB, U B MEPBYIO OUEPEb KaXYIIEHCs MPOCTOThI U JIETKOCTU
JIJIS1 UHTepHALUMOHAIBHOTO UCITOJIb30BaHMsI, UMEHHO OHU ObUIU MPUHSTHI B Ka-
YeCTBE ATAJTOHHBIX OMTOTUIIOB B O(TaIbMOJOTMU. B COOTBETCTBUM ¢ MEXTY-
HapoaHbiMU ctaHAaptamMu 1SO 8596 ¢ HUMU MIPUHSTO CPAaBHUBATh BCE APYIHe
onrrotursl [Word recommended standard, 1980]. [TocTosiHHO nefanuch MOMbIT-
KU UX ycoBeplieHCTBOBaHUS. [ToMMMO OyKBEHHbBIX ONTOTUIOB LIUPOKOE pac-
MpOCTpaHEeHUe MOTYYWIM IBYXTOUEUHBIN TECT, YK€ YIIOMSIHYTble HAMU KOJIblia
Jlanmonbra U IITPUXOBBIE MUPHI; ObLIM MPEITOXKEHBI 1IaXMATHbIE TATTEPHBI,
O0ykBbI E B ueThIpex pa3HbIX OpUEHTAIUSIX — BceX He cuecTb. OcTpoTa 3peHus,
M3MEepeHHasT KaXIbIM U3 3TUX TECTOB, MMEET HECKOJIBKO Pa3JIMYHbIC BeJUUM-
HbI, 9TO CBSI3aHO C TE€M, UYTO MOPOI, Kak yKasbiBal enie CHeleH, 3aBUCUT OT
¢dopMbl cTumyda (cM. puc. 2.4).

YHoMsiHyTble HaMU TaOJULIbl, TECTOBbIE 3HAKW, OYKBEHHbIE ONTOTUIIbI U
Kosbla JIaHAoAbTa YCTIEHIHO CAyKaT MHOTUE OECATUJIETUSI U, BEPOSITHO, OYy-
IYT eIle JOJITO CIAYXUTh JUIsl TPYyOOil OLIEHKM OCTPOTHI 3peHUST B OTHOCUTEIb-
HBIX eIMHUIIAX W PEIICHMST TaKOW BaxKHOM 3ama4yu, KakK IMOA00p KOPPUTUPYIO-
mux JuH3. OnHaKo Wik TOHKOM nuddepeHIMaabHOi JMarHOCTUKY Topaxe-
HUI 3pUTENIBHOTO aHaJM3aTopa, TMHAMMYeCcKoro HabaoaeHusT 3 GheKTUBHO-
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USAF 1951 3-Bar Resolving Power Test Chart
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Puc. 2.4. MNpuHUMN NOCTPOEHMS 3HAKOB (ONTOTUMNOB)
ANS UCCrefoBaHnst OCTPOTbI 3PEHUS U paspeLuatoLLeit cnocobHocTM

CTU JICUCHMS, IUIST PEIICHUS MHOTOYMCIICHHBIX 3am1ad 0(TaTbMO3PTOHOMUKHU
OIleHKA COXPaHHOCTH 3PUTEIbHBIX (DYHKIINIA C TTOMOIIBIO 3HAKOB B 3TUX Ta0JI1-
LIax HemocTaToyHa. M3BecTHO, UTO He Bce OYKBBI U3 OOIIECIIPUHSITHIX TAOJIMII
OJIMHAKOBO XOPOIIIO pa3JIMuMMBbI, He BCerjaa 4yeM OoJibliie OyKBa, TeM JIydllle ee
BUIHO, OYKBBI OMHOTO psJia He BCEra ONMHAKOBO Pa3JIMIMMEBI C OJHOTO M TOTO
Xe paccTostHusI. Kpome Toro, o0HapykeH1e KaKoTo-HUOYIh 3HaKa U eTro y3Ha-
BaHUE IIPOMCXOISAT Ha Pa3IMIHON yIaIeHHOCTH OT Habmonatelsa. Octpora 3pe-
HUSI, U3MEPEHHAsT B TOJUKIMHUICCKHUX YCIIOBUSIX, 3a9aCTyI0 HE COOTBETCTBY-
€T OCTPOTEe 3PEHMST Ha OTKPHITOM MECTHOCTHM WU B YCJIOBUSIX OOKOBOTO OCJIe-
ruteHus. 171t pa3HbIX BBIOOPOK UCITBITYEMBIX BETMUMHA OCTPOTHI 3pEHUSI MOXKET
HECKOJIbKO M3MEeHSThCs. [1oaTOMy, HecMOTpsT Ha TO 4To W [omoBWH, 1 XoanHa
YCTAaHOBUJIM CPEITHIOI BEJIMUMHY OCTPOTHI 3pSHUSI SMMETPOITMIECKOTO IJIa3a,
paBHyio 1,1, 3a HOpMy Bce Xe MPUHUMAIOT UMeHHO enuHuny [fomoBuH, 1923;
XonuHa, 1930], X0Ts1 ecTb HOHUMaHKEe TOTO, YTO 3TO YCJOBHAS BeJIMUMHA U €CTh
WCIIBITYEMBIE, Y KOTOPBIX OCTPOTa 3pEHUS BIBOE IMPEBBIIIACT CPEAHEE 3HAUYe-
Hue. CHIDKeHNE OCTPOTHI BIBOE U MPUOIMDKEHNE K eIMHUIIC BOCTIPMTHUMAIOT-
CsI STUMU UCTIBITYeMBIMH KaK yXyaiieHue 3peHus. [1o3ToMy n3MeHeHHEe OCTPO-
THI 3pEHUS Y JIFOJICH ¢ OCTPOTOM 3pEHUS BBIIIE CIUHUIIBI TPEOYeT TOYHOTO M3Me-
pEeHMS, U [T 3THX LieJIel yKe JaBHO CO3[IaHbl CIIeLMaIbHbIC Ta0IUIIbI TECTOB,
B KOTOPBIX MOJPOOHO JIeJIal0TCs U3MePEHMsT OCTPOThI 3peHus ot 1,0 no 2,0 [Xo-
nuHa, 1930; Poxxosa, Tokapesa, 2001; Kockun u ap., 2002].
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Oco0blli MHTEpEC TPEACTABISIET TOUHOE U3MEPEHUE OCTPOTHI 3PEHUST BOIU-
31. DTO HEOOXOAMMO He TOJIBKO IS TIOA00pa OYKOB Ha OJTM3KOE pacCTOSTHUE,
HO U UIS PELIeHUs LeJIOTo pala APYruX 3aiay, HalnpuMep IMHAMUKYA U3MEHe-
HUI OCTPOTHI 3peHUsl y Jiexaunx 00sibHbIX [TooBUH, 1923; KockuH u ap., 2002].

1st orpenesieHUsT pa3pelaleii CTIOCOOHOCTH ONTUYECKUX CUCTEM B Ka-
JyecTBe cTaHaapTa mpuHsTa tpeximnaibHasg mupa BBC CIIA 1951 rona [USAF,
1951] (puc. 2.5).

ou B~ w N

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

Puc. 2.5. TpexwnanbHast mupa BBC CLUA 1951 roga. BoeHHbin ctaHgapt CLUA
AN ONTUYECKUX M3MEPEHUIA paspeluatoLLeil CoCOBHOCTU ONTUYECKMX YCTPOUCTB; LUMPO-
KO MPUMEHSAETCS B 0pTanbMonorum s naMepeHuns paspeLuaroLLen
CNOCOGHOCTM 1 OCTPOThI 3pEHUSA

B Coroze CCP B kauecTBe cTaHAapTa B Te e Tolbl Obl1a TpuHaTa Mupa FTOU
(TocymapcTBeHHOTO ontruyeckoro nHerutyra nvenn C. . Basuosa) (puc. 2.6).

Bce a1 MUPBI UMEIOT JOCTOMHCTBA M HEIOCTAaTKM, MCIIOIB3YIOTCS IJIST W3-
MEPEHUS ONITUICCKHUX CUCTEM U (DOTOUYBCTBUTEIBHBIX MaTepHAIOB, (DOTOTLIA-
CTUH, (POTOIJICHOK, JUCKPETHBIX MATPULL U T. . [ 3BopbIkKH, 1933]. HekoTopnie
vcciienoBaTe/ i peKOMEHIYIOT UX Jaxe 11 KITMHUIeCcKUX usmepenuii. Ho mist
OTIpeIeJIEHNS pa3pelaonieii CITOCOOHOCTH T1a3a M OCTPOTHI 3pEHUS B KIIMHU -
YeCKOU O(TaIbMOJIOTMHU TIPUHSITHI CBOM CTAaHIAPTHI — MeTomnyecKne yKasa-
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Puc. 2.6. LLtpnxosas mupa MW (a); pagnansHas mupa MOU (6)

HMSI eIMHOOOPAa3Ks IIPHU UcCiefoBaHuM ocTpoThl 3peHust (M.: M3 CCCP, 1963)
n Word recommended standard procedures for the clinical measurement and
specification of visual acuity 1980.

KakoBbI MepCrieKTUBbI Pa3BUTUSI METOIOB ISl U3MEPEHMSI OCTPOTHI 3PEHUS
Y TIOBBIIIICHUST TOYHOCTU? Bo-mepBbIX, 60JIee TOUHOE KOJTMYECTBEHHOE OTTHCa-
HHeE OINTOTUIIOB MeTogaMu 1T poBoOit 00pabOTKM 300paxkeHuii. B yactHoCTH,
METO[IBI CTIEKTPAIbHOI 00pabOTKM, a MMEHHO — ITPOCTPAHCTBEHHO-YaCTOTHBIN
noaxon [Bonkos, llenenuH, MakynoB u np., 1987; KockuH, boiiko, Co60o-
neB u ap., 2005; Kockun u ap., 2002; [lenenun u ap., 1987; llenenux u ap.,
1992]. CniekTpajibHbIe XapaKTepUCTUKKU ONTOTUIIOB JTOJKHBI OBITH COTJIacOBa-
HBI C IMPOCTPAaHCTBEHHO-YACTOTHBIMM XapaKTepUCTUKAMU 3peHus (CM. Ti. 3).
Erie pa3 HAamoMHWM, 9TO UCXOMHBIM IIJIST TPATUIIMOHHON OIIEHKH OCTPOTHI 3pe-
HUS SIBJISICTCS pa3Mep TeCTOBOTO 3HaKa. OMHAKO MPOCTPAHCTBEHHO-YaCTOTHBIN
CIIEKTp Jaxke Y3KOM ITOJIOCHI JOCTATOYHO IIMPOK — OH 3aXBaThIBaeT 00JIacTh
KaK HU3KMUX, TaK M BBICOKUX MPOCTPAHCTBEHHBIX 4acTOT. YyBCTBUTEIBLHOCTD
3PUTENIBHON CUCTEMbl MaKCMMaJibHa B O0JIACTU CPEIHUX MPOCTPAHCTBEHHBIX
yacToT. IMEHHO MMO3TOMY MOXHO OOHApYXWTh HAJTWIME Y3KOM ITOJOCHI WA
TOYKH, TaKe €CITU YIJIOBBIC Pa3Mephl MEHBIIIC PACUETHOI OCTPOTHI 3pCHUS.

VBeMueHre IMUPUHBI TECTOBOTO CTUMYJAa CABUTAET CITEKTP M300pakeHMS
B 00J1aCTh HU3KUX MPOCTPAHCTBEHHBIX YacTOT. Ecin paccMOTpeTh CreKTp He
eIMHUIHOMN TT0JI0CHI, a OYKBEHHBIX ONTOTUIIOB, TO MOXKHO JaXKe 3aMETUTh, YTO
MaJIble TECTOBBIC 3HAKM 3aHUMAOT TOBOJILHO IUPOKYIO TTOJIOCY YaCcTOT. YBEIH-
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YeHUe pa3MepoB OYKBBI JUIITb HECKOJIBKO CMENIAeT pacrpeneieHue rapMoHu-
YeCKUX COCTABJISTIONINX B 00J1aCTh HU3KUX MTPOCTPAHCTBEHHBIX YaCTOT.

Tak Kak peasbHbIC M300pakCHMSI PACIIONIOXEHBI Ha TBYMEPHON ITOBEPX-
HOCTH, TO JUIS MX OIMCAHUs HEOOXOIMMO paccMaTpUBaTh ABYMEPHBINM ITPOCT-
PaHCTBEHHO-YACTOTHBINA CeKTp. YeM ciokHee M300paxkeHHe, TeM CIIOXHEe
€ro JIByMEpHBIil MTPOCTPAHCTBEHHO-YACTOTHBIM criekTp. [l onucaHust oo1e-
IO BUIA MTPOCTHIX TECTOBBIX M300pakeHNI (Hampumep, Kojell Jlanmonsra) no-
CTaTOYHO MCTIOJB30BaTh JIMIIb TEPBbIE TAPMOHUKNA — HHM3KOUYACTOTHBIC CO-
CTaBJISIIONINE CITEKTPAIbHOTO oImrcaHus u3oopaxkenuii [Ginsburg, 1971, 1976;
Bondarko, Danilova, 1997; bongapko u np., 1999].

B TO ke BpeMst BBICOKasi OCTpOTa 3pCHUSI He BCerga sIBISIeTCsS IOKa3aTe-
JIEeM KaueCTBEeHHOTO BocpusiTusl. He TOJMbKO 00BICHUTD, HO U YITOMSIHYTh BCe
MMETOIIHeCcs TTapagoKChl, BOZHUKAOIINE TTPY U3MEPEHWH OCTPOTHI 3pESHMUS, He
yaaeTcsl B paMKax TPpaauLIMOHHbBIX MOAX0A0B. D GhEKTUBHBIM 0Ka3aJ10Ch MpU-
MEHEHHUE IPOCTPaHCTBEHHO-YaCTOTHBIX MPEACTABICHUIA UISI MCCICIOBaHUS
3PUTEIbHOI CUCTEMBI U [UIsI IOHMMAHUS ee opraHu3anuu. [IpocTpaHCcTBEHHO-
JACTOTHBII TOIXO/A AaeT BO3MOXHOCTb OMHUCATh HAa OMHOM SI3bIKE KaK CaMo
M300pakeHNe, TaK U MiepeJaTOUHbIC XapaKTepPUCTUKH Pa3IMUHBIX 3BEHBEB 3PU-
TeJabHOM cuctemsl [Llenenun u ap., 1985].

PasButre MeToI0B 1M POBOI ¥ ONTHYECKOI 00pabOTKI N300pakeHUH B TajTb-
HEeWIIeM 3HAYMTEIBHO PACIIMPUIO BO3MOXKHOCTH AaHHOro rnomxorda [IllerenuH
u 1p., 1998]. bonee Toro, pa3BuTHEe MKOHUKU TMO3BOJIMIIO CO3MaTh HOBBIM Kjlacc
ONTOTHUIIOB, JINIIEHHBIN Psiia HETOCTATKOB. DTO TaK Ha3bIBaeMbIe MCUE3aIOIINe
onrroturbl [ KockuH, boitko u np., 2005]. Jlyuimu u3 rcue3aroimnx OrnTOTUIIOB
SBJIsIIOTCS pereTku [abopa. [t JaHHOTO CUTHAJIA JIETKO OIpeAe/uTh (MIn 3a-
JIaTh MIPY CUHTE3€) TTPOCTPAHCTBEHHO-YAaCTOTHBIC XapaKTePUCTUKH, MX JIETKO Oa-
JIAaHCUPOBATh OTHOCUTEIBHO YPOBHS ceporo. IMEHHO 3TOT TUIT CUTHaa SIBUJICS
OCHOBHBIM B COBPEMEHHBIX UCCIICAOBAHUSX MEXaHU3MOB 3pEHUSI.

BzanMocBsI3b (hM3MUECKIX XapaKTEPUCTUK TECTOBBIX M300paXkeHMIA ¢ XapaKTe-
PUCTHKAMU ONTUICCKUX M HEMPOHHBIX MEXaHM3MOB 3pUTEILHOM CUCTEMBI TIPH-
BeJIcHA Ha MPUMeEpE BOCIIPUSITHS IBYXTOYSUYHOIO TeCTa, Ha OCHOBAHMU KOTOPOTO
OCYILECTBIISICTCSI BEIOOP KPUTEPHSI UCITBITYEMbIM, ¥ OH IIPUHUMAET PEIIEHHE O Te-
CTe, a Bpau CyIuT 00 OCTpOTe 3peHUsl nalreHTa. Ha BbIOOp KpUTepUs UCTIBITYE-
MBIM BIIVSTIOT MHCTPYKIIVS, 3HaHKME Habopa ONITOTUIIOB, BHUMaHME UCITBITYeMOTO,
dopma 1 CII0KHOCTB, KOHTPACT, SIPKOCTh ONTOTHIA 1 (hOHA, YPOBEHb BHYTPEH-
HETo IIlyMa B 3pUTEJIbHOM crcTeMe. OT MHCTPYKIINM, XapaKTePUCTUK CTUMYJIa K
BBIOOpA KPUTEPUST UCIIBITYEMbIM ITOPOTM MEHSIIOTCSI OUeHb CHIIbHO. MIHTepecHo,
YTO UCTOPUUECKU 3TO MPHUBEJIO Jaxke K BBEACHUIO CIEIUATbHBIX TEPMUHOB JIJIST
KaXkJI0ro BapraHTa KOMOMHALIMI MHCTPYKIIMU, CTUMYJIa M KPUTEPUS: minimum
cognoscible, minimum separable u T. 1. OcoObIii UHTEpEC MPEACTABIISIOT YCIOBUSI,
IIPY KOTOPBIX BOZHHUKAET TaK Ha3bIBaeMasi THIIEPOCTPOTA 3pCHUSL.
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2.2. TUITEPOCTPOTA 3PEHM:I

ITpuHATO CUUTATD, YTO CYILIECTBYIOT CTUMYJIbI U YCJIOBUSI, TIPU COOJIIONEHUN
KOTOPbIX BO3MOXHO TPEONOJeHUE OTrpaHUYEHUI OCTPOTHI 3pPEHUSI, OINpese-
JISIEMBIX ONTUKON M aHATOMUEN CeTYaTKU. DTU YCIOBUS U CTUMYJIbl U3BECTHDI
naBHo. Eire B 1631 rogy aupektop MonetHoro nsopa Bo ®@panii-Konte (Byp-
ryaaust) I1. BepHbep MpeanoXu ycTpoiCTBO U3 ABYX LKA, B OCHOBY KOTOPOTO
3aJI0KEH TTPUHIINAT KOJTMHEAPHOCTH ABYX IITPUXOB B 3TUX IIKajax. [Tcuxopu-
3WYECKUI TIPUEeM M3MEPEHUsI TOUHOCTU KOJJIMHEAPHOCTU OKAa3ajicsl Ype3BbI-
YyaiiHO BaxkeH, 0€3 HEro HEBO3MOXKHO ObLIO Obl BOSHUKHOBEHKME MAIIMHOCTPOE-
HUSI — OH UCIOJb30BaH BO BCEX MUKPOMeTpax, JOorapuMUIecKuX JUHENKax
u T. 1. (BepHbepHast ocTpoTa 3peHust Moapa3yMeBaeT CMEIIEHUE JIUIIb OHOTO
LITPUXa Ha BEPXHEH IIKajie OTHOCUTEIHLHO IPYTOro TOJIbKO OTHOTO KOJIMHEap-
HOTO LITPUXa Ha HUXKHEM 1Kaje, a He MPUHIIMIT padOThl HOHUYHCA KaK CUCTe-
MBI ABYX ILIKAJL.)

OnpeneneHre MOPOroB U3MePEHUsT KOJJTMHEAPHOCTH MOJIE3HO /ISl TOHUMa-
HUS MHOTMX MEXaHU3MOB 3pUTEJIbHOM crcTeMbl. O3HAKOMUTBCS C BEPHBEPHBIM
YCTPOMCTBOM MOXHO, M3YYMB METOAUKY M3MEPEHMST pa3MepoB C IOMOILBIO
LITAHTEHLIMPKYJIS. B TaHHOM KOHTEKCTE OTMETUM, YTO OTKJIOHEHUE OT KOJUIU-
HEeapHOCTH JBYX LITPUXOB B 00€MX LIKaIaX HAOI0AaTe b BULUT MTPU 3HAYEHUSIX
3HAYMTEIbHO MEHBIIIMX, YEM 3TO JOMYCKAeT pa3peliaroliasi CocCOOHOCTD Ia3a
(1 yra. MuH.). BentuuuHa cMellieHust TMHUIA IPYT OTHOCUTENBHO ApPyra MOXeT
COCTaBJISAITh BCETO HECKOJIBKO YIITOBBIX CeKYHI. [TOCKOIbKY TaHHbBIE BETUINHbBI
3HAYMTEIbHO HUXKE paspelaronieii CmocoOHOCTH IJ1a3a, BEpHbEPHbIN 2P deKT
ObLI OTHECEH K SIBJIEHMSIM TMIIEPOCTPOThI 3peHMs. BBeneHue 3Toro TepmMuHa
ObLIO CBSI3aHO C MPEIIOJOXKEHUEM, UTO Y BEPHLEPHBIX CTUMYJIOB MHMpOpMa-
TUBHOM SIBJISIETCS BEJIMYMHA CMEILeHUSI OMHON JIMHUM OTHOCUTEIBHO JIPYTOiA.
Takoii TouKe 3peHUs CITOCOOCTBOBATIO CAMO BEPHBEPHOE YCTPOMCTBO.

PaccmotpuM apyroii moaxo, 60J1ee BEpHBIi ¢ TOYKU 3pEHUS ONITUKY M300pa-
JKeHMsI Ha ceTyaTKe. Ha mopore paspeliieHust BEpHbEPHBIX CTUMYJIOB 3pUTEIbHAs
cUcTeMa He OCYILECTBIISIET OLIEHKY CMEIEHUS OHOM JIMHUM OTHOCUTEIBHO JIPY-
TOii. YCTaHOBJIEHO, YTO MOPOTU pa3pelleHUsT ONpeaesIsieT He CIBUT BEPHBEPHBIX
JINHW#, 2 HAKJIOH y4acTKa U300pakeHusT BO3Jie KOHIIA COTTPUKACAIOIIUXCST KO-
JIMHEAPHBIX WJIA CMEILIEHHBIX IMHUI BEpHbEPHBIX CTUMYJIOB. Heobxoammo obpa-
TUTb BHUMAHUE, YTO HAOIIOAATEb MOYTH C TAKOH XK€ TOUHOCTBIO, KaK B3aUMHOE
CMellleHWe JJMHUI, OlIeHMBaeT B3aMHOe CMEleHHe IBYX ToueK. EquHcTBEHHOE
J106aBOYHOE YCJIOBUE COCTOUT B TOM, UTO TOUKHU JIOJKHbBI ObITh pa3HECEHBI Ha 10-
CTaTOYHOE PacCTOSTHUE IPYT OT JIPyTa, TO €CTh YTOObI YCJIOBHUS HE MPOTUBOPEUM-
JI pa3pelaronieil CmocOOHOCTH ABYX TOUEK. DTOT HAKJIIOH TIPOIEMOHCTPUPOBAH
MeTtogamMu LU@POBOil 00pabOTKM M300paKeHU (MKOHWKK) Ha TIpUMepe JBYX-
To4YeuyHoro tecra (puc. 2.7).
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Puc. 2.7. ToyeuHbIi BEPHBbEPHBINA CTUMYM U €ro ONmMcaHne onTUYECKON CUCTEMOW rnasa
C NMOMOLLbIO ABYMEPHOTO MPOCTPaHCTBEHHO-Y4aCTOTHOTO criekTpa. BepxHun psg — ve-
Tbipe n306paxeHns TECTOBbIX TOYEK («3BE3bl»); CPEAHUN psg — pa3MbITble ONTUKON
rnasa n3obpaxxeHusi ITUX TECTOBbLIX TOYEK HA FMAa3HOM [iHE; HWKHUIA psg — ABYMEPHbIA
NPOCTPaHCTBEHHO-YACTOTHbIV CMEKTP YeTbIpeX N30OpaKeHUn Touek Ha ceTyaTke. B ueH-
TPe KaXJoro 13 YeTbipex HMKHUX N300paxeHnin — HyneBasi NPOCTPaHCTBEHHas YacToTa
cnekTpa. OT HyneBoW K KpasiM KaXaoro 13 HUKHUX PUCYHKOB UAET HapacTaHue npo-
CTPaHCTBEHHOMN YaCTOTbl — 3TO ABYMEPHbBIV NPOCTPAaHCTBEHHO-4aCTOTHbIV CNekTp. BuaeH
HaKMoH cnekTpa, OH CBSA3aH C HaKIMOHOM pacnpeeneHns SpkocT B CaMOM M300paxeHun

[TpencraBum 3Tn U300pakeHus Ha npeaene pazpeuieHusi. Heooxoaumo yun-
THIBaThb Pa3MBbITUSI N300paXKEHUST STUX TOUEK JMHUIN ONTUKON T1aza. OObIYHO
B UCCJIEIOBAHUSIX BEPHBEPHON OCTPOTHI 3pPEHUSI MPEMbIBISIOT BbICOKOKOH-
TpacTHbIE IBYrpaJallMOHHbIE (UepHO-0eble) CTUMYJIbl, OHAKO U300paKeHUs
CTUMYJIOB, HaOJI0AaeMbIX Ha Mpeese pa3pelleHus, Ha ceTyaTKe Ijiaza BCer-
Jla pa3MbITHI. XapakTep 3TOr0 pa3MbITHsI OIMUCHIBAETCS (PYHKIIMENH paccesHUst
ONTHUKH IJ1a3a. YToObI MTOCTPOUTH N300paXkKeHMEe TAKOTO BUIa, KAKOE OHO UMEET
Ha ceTyaTke, He0OX0AMMO MPOBECTHU OTNEPALINIO CBEPTKU MCXOAHOTO N300paxe-
HUS ¢ QyHKIMEN paccessHUsI TOYKHU ONTUKOI T1a3a (puc. 2.7).

s mpaBrIbHOM 1IM(GPOBOIT 00pabOTKM BEpHbEPHBIX M300paKeHUil HeoO-
XOAMMO OIIPENeJUTh COOTHOIIEHUE pa3MepOB OKHA 00pabOTKU M300paKeHUS
(OKHa OMCKpeTU3allMyi) U BJIeMEHTa TUCKPETU3aluu. DTOT BbIOOp MO3BOJISIET
YUYECTb pa3Mepbl BEpPHbEPHBIX CTUMYJIOB U IIonaab ¢hoHa. lupuHa hbyHKIUM
paccesiHMsI, B3sTasl Ha MOJIOBUHE €€ BbICOThI M paBHasl | yIJl. MUH., ObUla BbI-
OpaHa YHKIIMOHATBLHBIM 3JIEMEHTOM pa3OMeHUsI U SIBUJIACch OTIPABHON TOY-
KO cuHTe3a 1 00pabOTKU BEPHBEPHBIX M300pakeHN . YucI0 31eMeHTOB I1C-
KPETH3allMK1 Pa3MbITOTO U300paXKeHUsI, B3SITOE HA MOJIOBMHE BBICOTHI (DYHKIIMHU
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paccesiHMsI, TTO3BOJISIET COOTHECTH PE3YJbTaThl (PU3UOJOTUIECKUX U3MEPEHU,
BbIpaXKEHHBIE B YTJIOBBIX MMHYTAX, C YACJIOM 3JIEMEHTOB TUCKPETU3ALNUM (TTUK-
celieil) pa3MbITOro n3obpaxeHusi B O9BM, npuxonsdiumxcst Ha MUpUHY (PyHK-
uuu paccesiHus [[enenun, Yuxman, 1998].

IMpenenbHO Manas JJIMHA 711 BEPHBEPHBIX CTUMYJIOB — 3TO JIBE TOYKU, pa3-
HECEHHbIC Ha TO PACCTOSTHUE NIPYT OT Apyra, KOTJa OHM MePecTaloT CIUBAThCS
B OIHY. DTO, KaK OBLTO PaCCMOTPEHO paHee, IPOUCXOINT B COOTBETCTBUY C KPH-
TepueM Pajsies, Koraa rnepBbiii MAaKCUMYM (DYHKIIMM pacCesIHUSI OAHOM TOUKH CO-
BITagaeT C IMePBBIM MUHMMYMOM (DYHKIIMH pacCcesTHUsT BTOPoil ToUKK. MOyHKIINN
paccesiHusI IBYX TOUEK B 3TUX YCJIIOBUSIX MepeceKaroTcsl Ha MOJOBUHE CBOEH BbI-
coTbl. Ynciio nukcesiei mojaydyeHHOro pa3MbITOTO U300paXkeHUsI B BBIOpaHHOM
OKHE MUCKPETU3AIMUA KOMITBIOTEPA MOXHO COOTHOCUTH C W3BECTHBIMU, CO-
[JIacHO Kputepuio Pajies, yriloBbBIMU pazMepaMy peajbHbIX TECTOBBIX OOBEK-
ToB. [ToaTOMY 1IKAJBI, TI€ EAMHUIIA U3MEPEHHUS TTOCTPOEHA HAa €r0 OCHOBE, CO-
noctaBuMBbL. B pe3ynbraTe miKanbl ndodpaxenuit 1is DBM Giaaromapst oOuieit
eAVMHULE UBMEPEHUIT MOXKHO COTMOCTaBIISITh C pe3yJbTaTaMu TICUXO(U3UIECKUX
usmepenuii [[enenmuu, Yuxman, 1998].

Pesynbrar undpoBoit 00padoTKy M300paXeHU ABYMEPHOTO aMILIUTYIHOTO
MPOCTPAaHCTBEHHO-YACTOTHOIO CMEKTPa MPEJACTaBIsIET COO0M MaTpuily, B LIE€H-
Tpe KOTOPOil pacrnojioxeHa HyJieBas rapMoHuKa. [1o Mepe ynajaeHust OT LieH-
Tpa 3JeMEHTbl MaTPULbI MPEACTABISIIOT 00Jiee BHICOKME TApMOHUKU CIIEKTpa.
OpueHTaIus 3JIEMEHTOB UCXOHOTO N300paXkeHUsI OMICHIBACTCS OPUEHTAIIMEH
TaPMOHUYECKUX COCTABIISTIOIINX OTHOCUTETHHO X-, Y-KOOPIUHAT B M300paxe-
HUU IBYMEPHOTO aMITJIUTYAHOTO MPOCTPAHCTBEHHO-YaCTOTHOTO CIIeKTpa. 3Ha-
YeHUsl aMIUIMTYJ Ha JUCIUIee KOAUPYIOTCS SIPKOCTbIO 2JIeMEHTa MaTpUllbl —
MUKCeNsl, a Ha Oymare — TUJIOTHOCTBIO PAcIOIOKEHUs TOUeK WM pa3MepoM
TOYEK MOIUTPadUUECKOTO pacTpa B COOTBETCTBYIOIIEM MECTE MPEACTaBICHUS
MaTpuIlbl. B 1300paskeHMsIX CIIeKTpa OLIEHUBAIN TTOJIOXKEHNE TAPMOHUIECKUX
COCTaBJISIIOUIMX OTHOCUTENILHO X-, Y-KOOpJMHAT.

B BepxHeii ctpoke puc. 2.7 mpeacTaBieHbl UCXOAHbIE U300paxkKeHUs TOUYEK.
B nepBoii kieTke ofHa TOUKa, a B OCTAJIbHBIX — IMapbl BEpPHbEPHBIX TOUEK, UMU-
TUPYIOLIUX BEpHbEPHBIE CTUMYJIBI C Pa3HBIM CABUTOM. B cpemHeii cTpoke mpen-
CTaBJIeHbI HAOJTIOaeMble UCITBITYeMbIM UCTUHHBIE Pa3MbIThIE M300pakeHMST Bep-
HBbEPHBIX CTUMYJIOB ONTUKOM IJ1a3a Ha ceTyaTke Ha Ipejesie pa3pelieHus. BugHo,
YTO B pe3yJIbTaTe pa3MbITHsI 06CKOHEUHO MaJlble TOUKHU IMPEBPATUIIUCH B HEUETKUE
MSTHA B COOTBETCTBUM C (DYHKIMEN pa3MbITHsI TOUKU. HKHSIS cTpoKa — Mpo-
CTPAHCTBEHHO-YaCTOTHBIE CIEKTPbl Pa3MbITBIX W300pakeHUii, TMpencTaBiaeH-
HBIX B cpenHeli cTpoke. [llaBHOe — HAaKJIOH OCHOBHBIX TAPMOHUYECKUX COCTaB-
JITIOIINX B CTIEKTPE, KOTOPBIN M OTPEICISIIOT OPUEHTAIIMOHHO-N30MpaTeTbHbIC
HEeUpPOHbI 3pUTETBHON KOpbI, 00ecreurBalole NpoCTPaHCTBEHHO-YaCTOTHYIO
uabTpalnio B IByMEPHON MIOCKOCTH.
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B cpenHelt yactu — pe3yabraT MPOBEAECHHOW orepaliv, UMUTUPYIOLIEH
pa3MBbITHE UCXOIHBIX U300pakeHUI ONTUKOM I1a3a. B HUXKHel 4acTu pucyH-
Ka MpecTaBAeHbl pPe3yabTaThl OMUCAHUSI Pa3MbITBIX M300pakeHU (CpeaHsIs
CTpOKa) ¢ TIOMOIIBIO ABYMEpHOTo mpeobpaszoBanusi Oypre. B HICKHEl cTpo-
Ke M300paxkeH aMIUIMTYIHbBIN crieKTp. B 1ieHTpe msTHa criekTpa mpeacTaBie-
Ha HyJieBasl TapMOHMKa. X- M Y-KOOPAMHATHI AeAT KBajapaT Io LEeHTpY (HO
Ha pUCYHKE OHU He u300paxkeHbl). SApKoCcTh MUKCesl Ha puc. 2.7 ToKa3blBaeT
aMIUIMTYy TOW WM MHOW rapMOHUKHU B crieKTpe. HyseBast yactora HaxoauTcst
B LIEHTPE CBETJIbIX MSITEH — MPOCTPAHCTBEHHO-YACTOTHBIX CIIEKTPOB KaXKI0T0
M300paKeHMsI; YeEM ajibllie OT LEHTPa, TeM BBl TPOCTPAHCTBEHHAsI YacTOTa.

BBepxy nepBoro cTosidlia pucyHKa mpeacTaBieHO U300paKeHe OAHOM TOYKMU.
BuaHo, uTo pa3aMbIToe M300pakeHUe OHOM TOUKHU MPEACTABIISIET COOOM KpyTiioe
MATHO, a CIIEKTP PABHOMEPEH BO BCEX OPUEHTALIUSIX, OCHOBHASI HEPTHUSI COCpe-
JIOTOYeHa B 00J1aCTU HU3KUX MPOCTPAHCTBEHHBIX YaCTOT, OJMXe K LEHTPY U30-
OpakeHMsI CMeKTpa, TaK KakK 3TO CIEKTP He OECKOHEYHO Majloil TOUKM (CIEKTp
KOTOPOI IIIMPOK), a PeaIbHOTO Pa3MbITOTO M300PaKEHMSI TOUKM Ha CeTYaTKe.

Bo BTOpoMm cTos1011€ IpeicTaBieHo n300pakeHue 1ByX Touek. PazaMbiToe 130-
OpakeHHe ABYX TOUCK, PACTIONIOKEHHBIX CTPOTO ITO BEPTUKAJIU IPYT HAIl IPYTOM 1
YIQJIEHHBIX Ha PACCTOSIHUE, COOTBETCTBYIOIEE | YIJI. MMH., IPEACTABIISIET COOOI
He JIBe OTIeIbHbIE TOUKM, a BBITSIHYTOE MSITHO — Pa3MbITYIO JIMHUIO, YTO COOT-
BETCTBYeT KpuTepuio Panes. B Tperbem cTOJIOLIE pUCYHKA BBEpXY — M300paxe-
HUE JIByX TOYEK, yAaJCHHBIX Ha PACCTOSTHUE, COOTBETCTBYIOIIEe | YIiI. MUH., HO
CMETIIEHHBIX IT0 TOPU30HTAIN (Ha BETMUMHY ITOPSIIKA TBAMIIATH CeKYHT). Pa3mbI-
TO€ U300paKEeHUE STUX TOUEK MPEACTABISIET COOOI TaKXKe Pa3MbITYIO IMHUIO, HO
¢ HakJIoHOM. CrieKTp MOX0X Ha MPeablIylIuii, HO UMeeT BbIpaXKeHHYI0 HaKJIOH-
HYIO COCTaBJISIIOLIYIO.

B mpocTpaHCTBEHHO-YaCTOTHOM OINUCAHUM BaXXHO, TA€ COCPEeNOTOYEHA
OCHOBHas1 HEprus (3a UCKIIOUEHUEM MTOCTOSIHHOM COCTAaBJISIIONIEH ) aMIUIUTY/I-
HOTO CIeKTpa M300paxeHus. DTa 4acTb CIEKTpa B JAHHOU 3a/1aye BbIMOJIHSET
poJsib UHGOPMATUBHOIO MPU3HAKa, KOTOPbIN UCITONb3YeT 3pUTesIbHAsI CUCTeMA.
udposasi 06padboTKa BEpHbEPHBIX CTUMYJIOB ITO3BOJIMJIA TOATBEPAUTD, UTO UH-
(GopMaTUBHBIM B U300paKEHUN BEPHBEPHBIX CTUMYJIOB SIBJISIETCSI OPUEHTALIUS
Pa3MBITOTO U300paXKeHMsT Ha ceTyaTke, KOTopasi OorrcaHa ¢ IIOMOIIIbIO ABYMep-
Horo mpeodpazoBaHust Pypobe.

TToMuMO TOUEK OpHEHTALMOHHBII 3(P(PEKT CripaBeJIMB U 1JIsI COOCTBEHHO
BepHbepHBIX TUHUIT. HabmoneHue BOJIM3U (TO eCTh HaOI0AeHUE OOJIBIIINX KOJI-
JIMHEAPHbIX JTUHUIT) 3aTPyIHSIET BO3MOKHOCTb YBUIETh HAKJIIOHHYIO COCTaBJIsI-
IOIIYIO B BEPHBEPHBIX CTUMYJIaX, CIBUHYTHIX IO BEPTUKAIN OTHOCUTEIBHO APYT
npyra Ha 20 yri. cek. [TonoxeHue sTux IMHUE (KaK MU CMEIIEHHbIX TOYEK) 9KC-
MEePUMEHTATOPBI OOBIYHO MHTEPIIPETUPYIOT KAaK BEPHBEPHBII CABUT OJHOM JIM-
HUU OTHOCUTENIBHO APYrOi. DTOT CABUT MEHbIIIE TOTO, YTO MOXET 00eCreunTh
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paspelaponiasi CriocooHocTh Taza. Kaxk npaBuiio, mocTpoeHUE BEPHBEPHBIX
CTUMYJIOB OCYIIECTBJISIETCS] 9KCIIEPMMEHTATOPOM BOJIM3U, TO €CTh HE Ha Tpe-
nesie paspeleHus. B aTux ycnoBusix OH He BUAMT M300pakeHUe Pa3MbIThIM U
MPU3HAK CABUTA [IJIs1 HETO MPEBAIUPYET, a O MIPU3HAKE OpUEHTALIMU HAJ0 J0ora-
NbIBaThCsl. B aMIIMTYTHOM TTPOCTPAHCTBEHHO-YAaCTOTHOM CITEKTPE OJHOM JIM-
HUW OCHOBHAsI BHEPTHUsI COCPENOTOUEeHA B 00JIACTY HU3KUX MPOCTPAHCTBEHHBIX
yacToT. 17151 IBYX KOJUIMHEAPHBIX JIMHUI (OJHA SIBJISIETCS] IPOJOIKEHUEM JIPY-
TOii, HO C pa3pbIBOM ME3XK1y HUMU Ha BEJIMUMHY, COOTBETCTBYIOIIYIO | YIJI. MUH.,
1 OHU He UMEIOT CIBHMTa Ha BEpHBEPHBIN MaHep) IByMepHbIi Dyphe-CITeKTp Ha-
TMOMMHAET CIEKTP OJHOM JUHUU, HO OoJiee IUupokuil. Eciu KouimHeapHOCTh
JIMHUI HapylleHa (OHU CABUHYTHI HA BEPHBEPHBII MaHep OfHA OTHOCUTEIbHO
npyroii), ®ypbe-CcreKTp COBepIIEHHO UHOM, B HEM MOSIBJIIETCS BhIpAasKEHHBII
HAKJIOHHBI OPUMEHTALMOHHBI HU3KOUYACTOTHBI KOMMOHEHT. Cieayer eiie
pa3 OTMETUTb, YTO B HEPA3MbITOM M300paXeHWUM OTUX JMHUI HAKJIOHHBII
KOMITOHEHT He oueBuIeH. LlndpoBas 06paboTka M300pakeHuli obecreurnBaeT
pa3MbITHE, TO €CTb UMUTHUPYET HaOMIONeHNEe Ha TIpefesie pa3pelieHus, UMeH-
HO TO, YTO W TMPUCYTCTBYET Ha CETYATKE IJla3a B TUX YCJIOBUIX HAOIIONECHUS.
3atem npoBoauM Dypbe-aHaIN3 pa3MbITOTO M300paXkeH!sI B OKHE B TIpenesiax
10 yri1. MuH. Ob6sacTh aHaaM3a BbIOpaHa Ha OCHOBAHUU SKCMEPUMEHTAIbHBIX
naHHbiX. M3BecTHO, uto B mpenenax 10 yrmi. MUH. yBeJIMYEHUE JUTMHbBI JUHUI
MOHUXKAET MOPOTU pacro3HaBaHUsI BEPbePHBIX CTUMYJIOB. JlanbHeiiliee yBeau-
YeHUe JUTMHBI TepecTaeT OKa3blBaTh BAMSHUE HA MOPOTU paclio3HaBaHUS BEP-
HbepHOTO cTuMyta. Dypbe-aHaln3 B Tpeeliax 3TOro OKHA HanboJiee YeTKO Ae-
MOHCTPUPYET OPUEHTAIIMOHHYIO cocTaBisolyto. [IpeBbliieHre yria aHaiu3a
CHUXKAET HAIJISIAHOCTb OPUEHTALIMOHHOM cocTaBJstolleil. [ToBblllieHUe TJIMHbI
JIMHUI OT caMbIX KOPOTKUX, PaBHBIX TOYKaM 10 10 yrja. MUH., MPUBOAUT K MO-
BBILLIEHUIO BHIPAXKEHHOCTH OPUEHTALIMOHHOM COCTaBISIONIEH.

B ueTBepTOM cTOsOLIE BBEepXYy (pUC. 2.7) TIpeAcTaBieHO U300paKeHUe IBYX
TOYEK, YAAJIEHHbIX Ha pAacCTOsSIHWE, COOTBETCTBYIOLIEEe 2 yIil. MUH. Pe3ynbrar
Pa3MbITUSI TAaKOTO M300paKeHUsI MO3BOJSIET BUAETh ABE OTHEJbHbBIE TOUKM.
Ha atoMm pucyHke yxe He TakK sSIBHO HaOJI01aeTCsl HAKJIOHHAsI COCTaBJISIIONIAsl.
J17151 TOro 4TOOBI YBUAETh HAKJIOH, HaJI0 MBICJIEHHO COEAMHUTH TOYKU JIMHUEH.
OnucaHue ke U300paKeHUsT ITUX YAATEHHBIX TOYEK C TTOMOIIIbIO IBYMEPHOTO
mmpeodpazoBanns Oypbe HAMISITHO AEMOHCTPUPYET HATMIME HAKIIOHHOTO KOM-
noHeHTa. HakJIOHHBI KOMIIOHEHT SIPKO BbIPaXK€H B HM3KOYACTOTHOM 4YacTu
CMeKTpa, TO €CTh B YACTH CIIEKTpa, TJie COCPeoTOUEeHa OCHOBHASI QHEPTHUSL.

BripaxkeHHBII HAKJIOHHBIA OPMEHTALMOHHBI KOMIIOHEHT B ITPOCTPAHCT-
BEHHO-YAaCTOTHOM JIBYMEPHOM CITEKTPE BEPHBEPHBIX M300pake€HUIA MO3BOJISIET
MPOAEMOHCTPUPOBATh TO, UTO HESIBHO JUISI HEMCKYIIIEHHOTO HaOoaaTesis, HO
MPUCYTCTBYET B CAMOM OITHYECKOM M300paxkeHnu. biarogaps undposoii obpa-
0OTKE TeCTOBBIX U300PaKEHU I BbIIEISIETCS BAXKHEH NI MPU3HAK — OpUEHTALIU-
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OHHAsI COCTABJISIIONIASI TECTOBOTO M300paxkkeHus1. BennunHa HakJIoHa ee TTPoIop-
IIMOHATbHA BEJTMUYMHE CABUTA JIMHUIA WM TOYEK IPYT OTHOCUTEIBHO IpyTa. DTy
BEJIMUMHY Y U3MEPSIIOT PELETITUBHbBIE TTOJISI 3PUTEBbHOI KOPbI, YYBCTBUTEIbHBIE
K OpMEHTAllMM FapMOHMYECKUX COCTABJISIONIMX MPOCTPAHCTBEHHO-YaCTOTHOTO
criekTpa u3obpaxeHusi. MHpopMaTUBHBIM MPU3HAKOM SIBJSIETCSI OpUEHTALIUS
HM3KOUYACTOTHOI COCTaBJISIONIEH aMITIUTYIHOTO ITPOCTPAHCTBEHHO-YAaCTOTHOTO
CITeKTpa, TTI0O3TOMY B OTJIMYHME OT CIBUTA TIPU3HAK OPUEHTAILINU BBIICSICTCS Me-
XaHU3MaMHU B Mpejiesiax pa3peliarolieid CiocoOOHOCTH 11a3a U OObIYHOI OCTPOTOM
3peHus1. [loaTomMy Ha Halll B3MJIsI, TOTPEOHOCTh B MOUCKE HEBEPOSITHBIX MeXa-
HU3MOB TunepocTpoThl otnagaet [[Henenun, Yuxman, 1998].

Metonamu 1 poBoit 06padbOTKU U300paKeHN (MKOHUKHU) U METOAOM Ma-
TEMaTUIECKOTO MOJETUPOBAaHUS OBLIO MPOIEMOHCTPUPOBAHO €IMHOOOpa3ne
MEXaHU3MOB, OTIPENEISIONIUX OCTPOTY U TMIIEPOCTPOTY 3peHus. B oocyxnenun
BEPHbEPHOI OCTPOTHI 3pEHUST OOBIYEH AKILIEHT Ha HepeulaeMoii mpodieMe u3-
MepeHUs B 3pUTEJbHOM cUCTeMe CIBUTa MEXIy HaOI01aeMbIMU JIMHUSIMU, Be-
JIMUMHA KOTOPOTO MEHbIIEe pa3Mepa KOJOOUKH, TO €CTh MEHbIIIE 3JIEMEHTA pa3-
oueHusi. Mbl niepeHecad (GOPMYIUPOBKY 3adayd M3 HepeliaeMoil mpobJieMbl
B ITpo0JIeMy pelraeMylo. YKa3ald Ha TO, YTO IIPOMCXOIUT B 3TOU CUTyalluu He
U3MEpEeHUE CABUTA, KOTOPBIN 33a€T SKCIIEPUMEHTATOP, & OOHAPYKEHUE OpU-
eHTallMu, TO, YTO 3a7aeT cama onTuKa uzobpaxkeHus. OOHapykeHUe OpUeHTa-
LIMM TIPOCTPAHCTBEHHO-YAaCTOTHOM COCTaBJISIONIEN B IBYMEPHOM CIIEKTPE SIB-
JISIETCSI €CTECTBEHHBIM TIPOLIECCOM BBIACICHUSI CUTHAJA, MPUCYTCTBYIOIIETO
B M300pakeHNH. DTO SIBISIETCS GU3UIECKIM CBOMCTBOM OTITMUECKOTO M300pa-
xeHust. HuskouactoTHasi OpMeHTallMOHHAST COCTABIISIIONIAs B IBYMEPHOM aM-
TUIUTYTHOM MTPOCTPAHCTBEHHO-YACTOTHOM CMEKTPE N300pakeHMsI BEPHbEPHbBIX
CTUMYJIOB OTpaxaeT 00beKTUBHbIC (hU3NUECKUE XapaKTEPUCTUKKU BEPHbEPHBIX
CTUMYJIOB Ha ceTyaTke. MexaHU3MBbl OLIEHKM OpUEHTAllMM B 3pUTEIbHON CH-
cTeMe M3YUeHbI Xopol111o nocie padot Xwrodena u Buzena [Hubel, Wiesel, 1959;
1974]. N3BecTHa opveHTallMOHHAs pa3pelnatoiias cnocooHocts [Field, 1993].
B 3purenbHOI cucTeMe MMEIOTCS HEHPOHBI, KOTOPbIE BBIACISIIOT OpUEHTALM-
OHHYIO U IIPOCTPAHCTBEHHO-YAaCTOTHYO COCTABJISIONIYIO B M300paxkeHun. Co0-
CTBEHHO, M3MEpEeHUsI OpUEHTAIlMU O0ecIieuynBaeT CUCTeMa OPUEHTAIlMOHHO-
onmoHeHTHBIX HelipoHoB [Llenenun, 1981 a; 1981 6].

2.3. MCYE3AIOIIME M30bPAKEHMUA

B ecTecTBeHHBIX ¥ KIIMHUYECKUX YCIOBUSIX HAOTIOMCHUS TIPUOJIVKAFOTIIXCST
WU YIAJISTIONITNXCST OOBEKTOB MMEIOTCST TBa OCHOBHBIX ITOpOTa — ITOPOT OOHApY-
SKCHUST HAIMIKUST 00BEKTa U TIOPOT PACITO3HABaHUS (POPMBI (DUTYPBI ITOTO 00b-
eKTa. DTH JIBa ITOpora XapaKTepPHbI /151 OOJIBIIMHCTBA 00BEKTOB B €CTECTBEHHBIX
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ycaoBusix HabmoaeHust. OnHa U Ta XKe (pUrypa pacrio3HaeTcsl 1 OOHapyKUBaeT-
Cs Ha pas3M4HbIX paccTosgHusX. g n3o0paxeHuit OObIYHBIX KOHTYPHbBIX DU-
Typ IUCTaHLIMSI OOHAPYKEHMS U JUCTAHIIUS PACTTO3HABAHMS 3HAYUTEIIBHO OTIIN -
yatorcsl. B ycioBusiX, MpeBbIlIAIONIMX pa3peliarolylo CliocCOOHOCTb, Hab o~
Teb MOXKET TOJbKO YKa3aTh HAJIMUKE U MECTOIOI0KEHUE OOBIYHOTO N300paKe-
HUS TIOJIHOCTBIO Pa3MBITOTO ONTHKON ra3a. [TepBeiii mopor (mopor ooHapyxe-
HUST) TUMUTHAPYETCS SIPKOCTBIO (PUTYPHI M KOHTPACTOM. DTOT ITOPOT JOCTUTACTCS
Mpy 0OHAPYXXKEHUU PA3MBITOTO MsITHA M300pakeHUst oobekTa. [Tpu nanbHeriieM
MPUOIVKEHUU K OOBEKTY TOCTUTAETCsl BTOPOI MOPOT — IMOPOT Pacrlo3HaBaHUsI
JTAHHOTO 00BEKTa, KOTOPbIA TUMUTUPYETCSI pa3pellieHUeEM.

I1pu npeBbillIeHUMA TTOpOra pa3pelarolieil CmocCoOOHOCTH HaOI0aaTEb MO-
KET pa3iuuuth popmy durypsl. Hanuuue aByx noporoB mpeacTaBisieT 00J1b-
11y10 TpoOJIeMy B 33ja4aX U3MEPEHUST OCTPOTHI 3pEHUSI, TAK KAK MEXIY TUCTaH-
LIMei pacro3HaBaHUs U IUCTaHLIMEe OOHApYKEeHUsI UMEEeTCsl MepexoaHasi 30Ha
U UCMBITYyeMblE HayyaloTCsl pacro3HaBaTh HEUETKUE, Pa3MbIThble N300pakeHUsI
BO3Jie nopora ux obHapyxeHusi. Ha aToM ocHOBbIBaeTCsl OOJBIIMHCTBO Me-
TOAOB «yJYyUYLIEHUS» 3pEHUSI TPU aMOJUOTIUU, & BOBCE HE B IEMCTBUTEILHOM
TTOBBIIIEHUY OCTPOTHI 3pEHUS B pe3yIbTaTe U3HYPUTEITHHBIX TPEHUPOBOK [Ie-
Teil, MOANEPKMBAEMBIX YIIOPCTBOM POAMUTENEN U 3aMHTEPECOBAHHOCTHIO TEX,
KTO TTPOBOAUT TPEHUPOBKU. [Tos0XeHe OMHOTO U BTOPOTO MTOPOTOB 3aBUCUT
OT LIeJIOTO psifia YCIAOBUIL: KOHTpACTa, SPKOCTH, 1IBeTa, HATUYUS TOMeXU, OT-
HOIIEHWSI CUTHAJ/IIIyM, KOHIIEHTPAlIMW BHUMAHUS U COCTOSTHUS HAOJIIoaTe -
Jis1. PacyeT BeTMIMHBI TTOpOTa OTpeessseTcsl BBIOpaHHBIM KPUTEPUEM — TIPO-
LIEHTOM MPaBWJIbHbBIX OTBETOB. Paznuuusi B yrjoBbIX MOpoOrax OOHApYXeHMUsI
U pacrio3HaBaHUs XapaKTepHbI ISl HAOJIONEeHUSI MPAKTUYECKU BCEX pealb-
HBIX 00BEKTOB, a TAKXKe OOBIYHBIX HIPUMTOB, B TOM UYKCJIe ONTOTUIOB, MPU-
MEHSIEMbBIX JJISI U3BMEPEeHUsI OCTPOTHI 3peHusi. Hanuuue nByX moporos siBjsi-
eTCSI OMHOU W3 TIPUIMH BapuaOeIbHOCTU PE3YJBTATOB U3MEPEHUI OCTPOTHI
3peHusi. Metonbl HUPPOBOIT 06PabOTKU U300paXKEHUIT — MKOHUKHU MO3BOJIM -
JIU IPEUIOKUTD MYTh CO3IaHusl (GUTYyp HOBOTO TUIIA, Y KOTOPBIX Obl COBMAaAIN
JNUCTaHLIMU OOHAPYKEHMS U paclio3HaBaHWsI, OHU MOJYYMIM Ha3BaHUE ucye3a-
01X, DTO Ha3BaHUE CBSI3AHO C TeM, UYTO MTPU YMEHBILIEHUU ONITOTUIIA WU TIPU
YIAJIEHUU OT HEro HadJIonaTe b MTHOBEHHO MEPECTAET BUIETh (POPMY OINTO-
TUMA U HE MOXKET OMNPEACTUTh MOJOXKEHUE TaHHOTO O0BEKTA B TOJIE 3PEHMUSI.
[Tpu npeBbIllIEeHUU TOPOrOBOM NUCTAHIIMM pacliO3HaBaHUs HAOI0AaTENb BU-
JIUT BMECTO ONMTOTUIIA €r0 Pa3MbITOE MATHO. B 9TOM MpUHUMIIMATBLHOE OTIM-
e ucyesaromux Guryp (puc. 2.8) oT n300paxkeHuit BceX OCTaabHbIX MIPUd-
TOB U OTITOTUTIOB.

Hcuesaroniye onTOTUITH TIO3BOJIMJINA CBECTH M3BECTHBIC PA3IMUUS B TTOPO-
rax oOHapyXeHHUs U pacro3HaBaHUs K MUHUMYMY. PasHbIMM HcclieaoBaTeIsIMU
ObUTM CO3MaHbl pa3IMUYHbIE MCUYe3atolIe ONTOTUIIbI, YIOBIETBOPSIOLINE STUM
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Puc. 2.8. Npumepsbl ncuesatowmnx ontotunos [LWenenvH n ap., 1987]

TpeOOBAHMSIM: OITOTUIIbI, IOCTPOCHHbIE HA OCHOBE OYKB 1M Ha OCHOBE KOJIel]
Jlanpgonsra [Llenenun u ap., 1985; 1987; BonkoB u ap., 1987; Kockun u ap.,
2005], u, HakoHel, peiieTku [abopa.

CyIlIecTBYIOT IBA OCHOBHBIX (PU3UUYECKUX KPUTEPUS OLIEHKU 3aBUCUMOCTHU
IUCTaHIUM pacrio3HaBaHUS OT Mpoduis ontoTua. [1epBbIit U3 HUX — MPOCT-
PAHCTBEHHO-YACTOTHBIN aHAIU3 ONTOTUIIOB, BTOPOIl — MPOCTPAHCTBEHHBII aHa-
n3. 3HAUEHMST BepXHEH IPaHWYHOWM YacTOThl M AMCTAHLIMK Paclo3HaBaHMUS
HMMEIOT JIMHEIHYI0 3aBUCUMOCTb. B cUly 3aKOHOB ONTUKU Pe3yabTaThl 4YaCTOT-
HOTO aHaJu3a JOJKHBI COOTBETCTBOBAThH PE3YJIBTATy aHAIM3a MTPOCTPAHCTBEH-
HBIX CBOMCTB M300pakeHMSI, B JAHHOM cllydae pa3Mepy KOMOMHAIIWI YepHBIX U
CBETJIbIX MOJIOC B CJIOXKHOM KOHTYpE NMpU (PUKCUPOBAHHOM BHEIITHEM TMAMETPE
kosbla ontoruna. CiausHue ¢ GoOHOM McYe3aloIIUX ONTOTUIIOB OOYCIOBIEHO
TeM, UTO U OoJiee cBeT1as1, U 6ojiee TeMHasl, YeM cepblii hoH, YyacTu Ucue3alolei
¢urypsl Ha Tipesiesie pa3pelleHus nmonanawT moa 3G@eKTUBHYIO YacTb (QyHK-
AW PACCEeSTHUST OMTUKM Ty1a3a. Eciiu KOHTyp ClIoXKHee, HeXeTu yepHOo-0emast
napa, MOXXHO YTBEPXXJaTh, UYTO HaJ0 HAWTU TaKylo KOMOMHALIMIO, KOTOpasl Mo-
najget noa 3heKTUBHYIO YacTh GYHKIIUM paccesiHUs U He OyIeT OTKIMKa pe-
LIENTUBHBIX Tosieil. Db deKkTuBHas YyacTb (PYHKIIMU pacCcesHUSI ONTUKU Tjia3a
BbIOpaHa Ha OCHOBaHWUM Kputepusi Panes. DddektrBHas mupuHa GyHKIIUN
paccesiHusI TOYKM, paBHAasi OMHOW MUHYTE, — 3TO BEJIMYMHA, BCETO JIUIIb OT13-
Kag K CpelHel, Tak Kak Kputepuil Pasiess — 9TO CTaTUCTUUYECKUIA KPUTEPUIA.
Hab6sonatenb B 3aBUCMMOCTH OT YCJIOBUI MOXET BbIOpaTh U APYTroil ypoBEHb
cpesa GYHKIIMU paccessHusI.

Otaansisich OT ONTOTUIIA, MOXHO YCTAHOBUTD MOPOTOBOE /11 OOHAPYKEHUS
1 pacrio3HaBaHUsI pacCTOSTHUE; ISl pa3IMIHbIX ONMTOTUIIOB (puc. 2.8) OHO pa3-
Hoe. DYHKITNS pacCesTHUS COTJIACOBaHA C PEIICNITUBHBIMU TIOJISIMU HEHPOHOB
3pPUTEJIbHON CUCTEMBI. B pelenTUBHBIX MOJISIX TPOUCXOAUT CyMMAlIUs cJ1abo-
ro CUTHajIa OT HECKOJIBKUX PELIENITOPOB C TeM, YTOObI BBIACJIUTH €r0 U3 LIyMa.
YBenuueHue pazMepa pelieNTUBHOTO IMOJIsI TPUBOAUT K HAKOTUIEHUIO CUTHAJIa
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Y YMEHBIIEHUIO TIOMEXH, TaK KaK yBeJWYeHUe pa3Mepa TO3BOJISIET HAKOTUTD
CHUTHAJI. YMEHBIIEHUE pa3Mepa PeleNTUBHBIX TMOJiell oOecrneunBaeT MaKCH-
MaJIbHOE pa3pellieHue W TeM CaMbIM Tlepeaady OOJbIIero KoumdecTBa MHMOp-
Manun. Camble Mellkue (hOBEOISIPHBIC PELIENITUBHBIC ITOJIsI, 00pa30BaHHBIC U3
CaMBbIX MEJIKHMX KOJIOOUYEK, 00eCIIeUNBAIOT BBICOKYIO OCTPOTY 3PEHUSI U SIBIISTIOTCS
TeM HelpoPU3NOJOTNIeCKUM MEXaHN3MOM, KOTOPBII OCYILECTBISET nepeaavy
B MO3T U300paXkeH!1 McUe3alolInX OMTOTUIIOB Ha TIpeiesie X pacIlio3HaBaHMSI.
OTKIWK pELENTUBHBIX ITOJIe TaHTIMO3HBIX KJIETOK CETYaTKU OMpPEACIISIeTCS
JIOKaJIbHBIM KOHTPAacTOM OTHOcHUTeNbHO oHa. Ha puc. 2.9 npencrasieHo co-
[JJacOBaHUE Pa3MepOB PELECIITUBHOIO T0JIsI, (PYHKIIMKM PACCESTHUSI M MATPHIIBI
peLenTopoB B ¢hoBeoie.

Y. MUH.
-3 -2 -1 0 1 2 3
-3 -2 -1 0 1 2 3

Y. MUH.

Puc. 2.9. BecoBasi oyHKUMSI pELLENTUBHOIO MOMs FaHIMMO3HOM KIETKN CETYaTKu,
MO3aunKa peLenTopoB 1 yHKUMSA paccesHus Todku [LenenvH, Boraapko 2002]

OO0paTiiM BHUMaHWE Ha TO, YTO CBOMCTBA CBeTa, TUMPaKIIVSs, B JAHHOM CITy-
yae OIMChIBaeMble (DYHKIMEH PasMBITUSI TOUKH, «OPTaHU3YIOT» MaKCHUMAaIbHO
IUIOTHYIO TeKCaroHaJIbHYIO YIIAKOBKY PELIENITOPOB U Pa3Mepbl PeLieNTUBHBIX MO-
Jieit. B miporiecce 3BOJTIONMY MPOUCXOAUT (OPpMUPOBAHNE TAKOTO YCTPOMCTBA,
KaK TJ1a3, ¥ CUCTEeM 00pabOTKM M TOHMMaHUS C(hOPMUPOBAHHBIX B HEM M300pa-
JKeHMii. EcTecTBeHHBIN 0TOOP COIIACOBaH CO CBOMCTBAMM CBeTa. TOUYHOCTB CO-
[JIACOBAaHMUSI SIBJISIACH KPUTEPUEM JIJIsI KOPPEKTUPOBKU B IIpoliecce 0TOOpa.
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24. OBBEKTMUBHBIE M3SMEPEHMSI OCTPOTBI
SPEHMSI METOAOM BbI3BAHHBIX
ITOTEHLIMAAOB

OOBIYHO OCTPOTY 3PEHUST OMPEAELSIIOT CYOBEKTUBHBIM CIIOCOOOM Ha OCHOBE
OTBETOB HCIBITYEMOTO, ONHAKO NAHHBII METONI MMEeEeT OrpaHUYeHMsI. DTO 0CO-
3HAHHOE PellleHUe UCTIBITYeMOro o (hopMe UM OpUEeHTALIMU TeCTOBOTO 3HaKa,
TpeOdylolllee OCO3HAHHOTO MPUHSTUS pelieHUus1 00 U300paxeHuu. B npuHsTue
pelIeHUs O TECTOBOM 3HaKe BOBJICUEHBI ITOMUMO YUCTO 3pUTETHHON IpyTre Cu-
CTEMbI MO3ra, U HEOOXOAMMbI CHelMaIbHbIe MPUEMbI, YTOObI BBIACIUTb POJib
COOCTBEHHO 3puUTeNbHOrO aHainuzaropa. [IpuMeHeHre ncuxohu3anyeckoro Me-
TONa UBMEPEHUIT UMeeT U MPaKTUUeCK1e OTPaHUYEHUST — OH CJI0XKEH ITPU U3Me-
PEHUSIX Y TPYAHBIX AETei, Y 00JbHBIX U paHEHBIX B 0€CCO3HATEIbHOM COCTOSIHUU,
B XOJI¢ XUPYPTrUYeCKHUX BMEIATEIbCTB, B CAyJassX CUMYJISILIMM W arrpaBallid 1
T. . JIJ19 0ObeKTUBHOM OLIEHKHM OCTPOTHI 3peHMUs (HEe3aBUCUMOM OT TAKHUX OCO-
3HAHHbBIX ACUCTBUI, KaK MPUHSITHE pellieHus] 0 (hopMe TeCTa) MOXKET ObITh ITPU-
MEHEH METOJ1 3pUTEIbHBIX BbI3BAHHBIX MOTEHLIMAIOB 10 CJA0bIM M3MEHEHUSIM
9JIEKTPUYECKOI aKTUBHOCTU MO3Ta B OTBET Ha MPEIbsSIBJICHUE CTUMYJIOB PA3HOTO
pa3mepa JInbO pa3HOil MPOCTPAHCTBEHHOM YacTOTHI. DJIeKTPOGU3UOJIOTUUECKU
MOXHO YCTAHOBUThH BEPXHIOIO TPAHUYHYIO YaCTOTY, pa3pellalonrylo ClioCOOHOCTh
3PUTEBLHOTO aHAIM3aTOpa M MPU HEOOXOAMMOCTH — TIEPeCUUTaTh pa3peliaro-
LIIYIO0 CITOCOOHOCTb B YCJIOBHBIE €IMHUILIBI OCTPOThI 3PEHMUSI.

PaGoTbl B 001acTU MU3MEPEHUsT OCTPOTHI 3PEHHUSI C MOMOILbIO BbI3BAHHBIX
MOTEHIIMAJIOB TIPOBOIATCS yKe oKojo natumecartu Jetr [Campbell, Maffei,
1970; Regan, 1989 u mH. ap.]. OnHako A0 CuX IMOp 3TOT METOJ COIPSIKEH CO
3HAYUTEJIbHBIMU TPYJHOCTSMU M TOYHOCTb M3MEPEHUs OCTAeTCsl HEeIoCTa-
TOYHO BBICOKOI, TaK YTO HEKOTOPbIE aBTOPBI MOCTABWIM IMOJ COMHEHUE caMy
BO3MOXHOCTb TOUHOI OLEHKU OCTPOTHI 3peHUsT 3JAeKTPODU3UOIOrMYeCKUMU
Meromamu [Heravian et al., 1999]. OCHOBHBIM HEIOCTATKOM 3TOr0 METOMAA SIB-
JISIETCST BapuaOeJIbHOCTh aMITJIUTYAbl BBI3BAHHOTO moTeHInana. CHUMaeT He-
KOTOPBIE TIPOOJIEMBI U BBI3BIBAET IPYTHE METOJ SWEEP 3PUTENIbHBIX BBI3BAHHBIX
MOTEHIMAIOB, TTPU KOTOPOM UCITBITYEMOMY 32 KOPOTKOE BPEMSI IIPEIbSIBIISICTCS
BeCb HAOOP MPOCTPAHCTBEHHBIX YACTOT IMPU BbICOKOM, 0Kojio 20 [i1, BpeMeH-
Hoi1 yacTote cMeHbl ctumysioB [Norcia, Tyler, 1985]. Takast Bbicokasi BpeMeH-
Hasl 4aCTOTa aKTUBUPYET MPEUMYIIECTBEHHO KaHaJIbl, M30MpaTeIbHbIE K 9TUM
yactoTam. KaHabl, n30upareabHble K BEICOKUM BPEMEHHBIM 4acTOTaM, OTpa-
JKalT paboTy MarHo- (KpymHO-) KJIETOUYHBIX CUCTEM, UMEIOIIMX Maylo Mpo-
CTPaHCTBEHHYIO pa3pelialollyio ClOCOOHOCTb U 0OJIbLINME PELENTUBHbBIE MOJIS.
Kananbl, n3dupaTteabHble K HU3KMM BpeMEHHBIM 4acToTaM, OTpaxkaloT padoTy
MapBo- (MEJIKO-) KJIETOYHBIX CUCTEM — MMEHHO OHM MMEIOT HeOOJIbIIINE pe-
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LETITUBHBIE TIOJISI U OTIPENEISIIOT BHICOKYIO TPOCTPAHCTBEHHYIO Pa3peliaonyio
CITOCOOHOCTD 3PUTETLHOI CCTEMBI.

TToaTOMY TOUHOCTb UBMEPEHUS OCTPOTHI 3PEHHSI C TOMOIIBIO BBI3BAHHBIX 1O~
TEHIIMAJIOB CYIIECTBEHHO 3aBUCUT OT BPEMEHHOM 4acTOThI MPEIbSIBICHUSI CTHU-
MmyJioB. [Tosioca nporyckaHust MapBOCUCTEMBI (KOTOpasi 00ecTieunBaeT BLICOKYIO
paspeliamlyo CocoOHOCTh) 0OBIYHO He TpeBbiinaer 10—12 Iir, a mojoca nmpo-
nyckanus MarHocuctem gocturaet 20—30 Iir. [paHuia Mexny KaHaaaMu KoJie-
0JIeTCSl OT MUCTBITYEMOTO K MCIBITYeMOMY, HO TOMUHUPOBAHUE OIHOTO U3 JIBYX
HE3aBUCUMBIX MPOBOISIIMX KAHAJIOB B 3pUTEJIbHON CUCTEME B CPEIHEM MPOUC-
XOAUT MPU YBEJUUYEHUN YACTOThl CTUMYJsiuMu cBbilie 8 [i1. Takum obGpazom,
yacToTa CTUMYJISLIUMU oKoJ1o 8 [11 B TOI Mau MHOI Mepe aKTUBUPYeT 0Oa KaHaua.
C Haireit Touku 3peHust, It OBICTPOTO PEIICHUS MHOTUX KIIMHUYECKUX 3a1a4d
BaXXHO OLIEHUTh COCTOSIHME 00€UX CUCTEM, TaK KaK B peaJbHbIX YCJIOBUSIX Ha-
OsitoieHUs OHU PabOTaIOT BMECTE, ITOATOMY ONTUMAIbHON YaCTOTON CTUMYJISI-
LUK 7151 OMpeaeIeHUsT OCTPOTHI 3PEHUS C TTOMOUIBIO 3pUTEbHBIX BI3BAHHBIX
MOTEHIIMAIOB MbI U IPUHKUMAaeM 4acToTy 8 IiI.

OpmHaKo aHAJIN3 BBI3BAHHBIX TOTEHIIMAIOB B PEXKUME CTUMYJISIIIAU C YACTOTOM
8—12 Ti1 00bIYHO 3aTPyIHEH M3-32 CIIOHTAHHO BO3HUKAIOIIETO ajbdha-puTMma
B 2JIEKTpO3HIIe(haTorpaMMe, 4acToTa KOTOPOTo 0J1M3Ka K 4aCTOTE CTUMYJISILIUM,
a aMIUIMTY1a 3HAYMTEIbHO MPEBBIIIAET aMIUIUTY/Ibl PETUCTPUPYEMBIX OTBETOB.
Kak cineacrtBue, curHai nckaxaeTcsl 1 BOBHMKAIOT OOJIbIINE TOTPEIHOCTU TTPU
ONpPEeeIECHUN OCTPOTHI 3PEHUSI C TTIOMOIIBIO 3PUTETbHBIX BBI3BAHHBIX MOTEH-
LIMAJIOB, OCOOEHHO Y UCTIBITYEMbIX C JOMUHUpPOBaHUEM B OOI anbda-purMma.
OOUIENTPUHSTBIM CMTOCOOOM ONTUMM3AIIMU OTHOLLIEHUSI CUTHAJ/IIYM SIBJISIET-
csl yBeJIMYEHUE KOJIMYECTBA YCPeAHEHUI OTBETOB Ha KaXK/blii CTUMYJI, HO TIpU
9TOM BO3pacTeT ob1ee Bpemst odcaenoBaHus. C 1eblo BbleJeHUsT BI3BAHHO-
ro moTeHIMana (CUTHajIa) U3 CIOHTAaHHO BO3HUKAIOIIMX pUTMOB DD B naHHOI
CUTYallUW IIIyMa MBI TIPUMEHWJIN METOJ HE3aBUCUMBIX KOMITOHEHT, KOTOPBIN
MO3BOJISIET PA3ACIUTh UCXOAHYI0O DD Ha HECKOJIBKO MAKCUMAJIbHO HE3aBUCU-
MBIX cocTaBsIoMX [ Xapay3oB u ap., 2005].

Bbruta pazpaboraHa yHuUBepcaibHasi METOAMKA JJIsI OObEKTUBHOTO U3MEpPE-
HUS pa3peliaplieil CocOOHOCTU U KOCBEHHO — OCTPOTHI 3pEHUST C TIOMOIIBIO
3PUTETHHBIX BBI3BAHHBIX TIOTEHIIMAIOB. DTa METOMUKA MPEICTABIISIET MHTEPEC
IIJISI BOBMOXKHOCTUA M3MEPEHUSI ONHOW M3 0a30BBIX XapaKTEPUCTUK 3PEHUST —
paspelaronieit CrrocCOOHOCTU U OCTPOThI 3PEHMSI TTOUTH BHE CO3HAHUS UCIIbI-
TyeMoro. CrnieuuajbHble MpUEeMbl MO OTBIEYEHWIO BHUMAHUSI MCITBITYEMOTO
NeJaloT ee He3aMEHUMOM IS U3MEPEHUsT OCTPOTHI 3PeHUs] Y CUMYJISIHTOB U
arpaBaHTOB. B Halllem uccieoBaHUY MPUHUMATH YIacTHE IBAAIATh IIECTh Ye-
JIOBEeK B Bo3pacte ot 17 no 25 net ¢ octporoii 3peHust ot 0,1 no 2,0. Y kaxngoro
HUCTIBITYEMOTO OLIEHUBAJIM KaK MOHOKYJISIDHYIO, TaK M OMHOKYJISIPHYIO OCTPOTY
3peHUsI CHayaja 3JeKTpohU310I0TMIECKMMU METOIaM U, 3aTeM Mcuxoduanye-
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CKUMM. Pe3ynbraThl U3MepeHUs pa3peliaolleii ClToCOOHOCTU 371eKTOPOhU3NO-
JIOTUYECKUM METOJIOM ToKa3aHbl Ha puc. 2.10.
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Puc. 2.10. 3aBMCMMOCTb OCHOBHbIX NapamMeTPOB BbI3BAaHHOIO NoTeHUuana (nepeon rap-
MOHWKW CUrHana) oT MPOCTPaHCTBEHHOM YaCcTOTbl CTUMYNa nocrne o6paboTkn aNeKTPO3H-
LedanorpaMmMbl METOAOM HE3ABUCUMbIX KOMMOHEHT. Mo ocn abcumcc — NpocTpaHCTBEH-

Has YacToTa TECTOBbIX PELUETOK (LUMKN/Yrn. rpaj.); Mo ocv opaMHaT — pa3max (OTH. ef.)

BbI3BaHHOro noTeHumana [Xapaysos v ap., 2005]

IlepeceyeHue MMHUM TPEeHAA C OCHIO AOCLIMCC YKA3bIBaeT HA BEPXHIOIO Ipa-
HUYHYIO IIPOCTPAHCTBEHHYIO YaCTOTY, pa3peliaeMyto CUCTEMOI. Y TaHHOTO 310-
POBOTO MCMBITYEMOTO 3MMETPOIa OHa paBHa NTpuMepHO 30 IIMKII/YTJI. Tpaj., YTO
cenyeT U U3 ICuXo(u3nIecKNX JaHHBIX, MTOJYYEHHBIX Y 9TOTO UCTIBITYEMOTO.

Jloxanu3amust ICTOYHMKA TTOTeHIIAIa, OTPaXKaroIIero OCTPOTY 3peHMS JaH-
HOT'O MCIBITYeMOro, IoKa3aHa Ha puc. 2.11.

M3 puc. 2.11 BUOHO, YTO OTKJIMK CaMOIi BBICOKOI ITPOCTPAHCTBEHHOI YacTO-
Thl MOXHO TTOJIYYUTh TOJILKO MPU OTBeAeHUU OF OT 3JIEKTpOAa Ha MTOBEPXHOCTH
cKaJibIla, pacriojioKeHHOTo HaJl KOPKOBOM MpoeKiuei (hoBeoIsIpHO 001acTh
CETYATKH, TIepeIaroIIeil B MO3T BHICOKHME MIPOCTPAHCTBEHHBIC YaCTOTHI.

ITpoBepka 3p(PeKTUBHOCTU METOAUKM ObLIa OCYIIECTBICHA CJIEAYIOIINM 00-
pasoM. Y IBYX UCIBITYEMBIX PACIIUPSUIMA 3padoK KaILIIMU MUIPHUALIIIIA, 1 C TI0-
MOIIBIO COOMPAIOIINX (ITOJIOKUTEIbHBIX) JIMH3 METOIOM M3MEHEHUsT pedpak-
LMY CHUKAJIA OCTPOTY 3pEHMS UCTIBITYeMOTo. [TorydeHHbIe JaHHBIE TTO3BOJISIOT
YTBEPXKIATh, UTO MPU COOTIOACHUH 1IEJIOTO Psifia YCIOBUN BOZMOXHO MPOTHO3M -
pPOBaHME OCTPOTHI 3PEHHUS C TIOMOIIBIO METOIA BBI3BAHHBIX ITOTEHIINAIOB C TOY-
HOCTbIO, MpUOIMXKaIIeicss K ncuxodusnueckuMm usmepeHussM. Ha puc. 2.9
CTPEJIKOI MOKa3aHO IMOJIOXKEHMEe Ha OCH abCIUCC MPOCTPAHCTBEHHOM YaCTOTHI
paBHol 30 IMKII/YTJI. Tpaj., YTO COOTBETCTBYET OCTPOTE 3peHUsT paBHOIA 1,0.
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Puc. 2.11. Jlokanusauums Ha TonorpaMmme koMmnoHeHTa Q3[, BblAENEHHOrO C NOMOLLbHO

MeToaa He3aBUCUMBIX KOMMOHEHT, MaKCMasibHO OTBEYAIOLLIErO Ha 3PUTENbHYI0 CTUMY-

naumo. ToukaMmn nokasaHo MecTOMNOSIOKEHNE PErnCTPUPYIOLWNX arekTpoaoB. Mpagaums
Ceporo oTpaxaeT 3HadeHne curHana [Xapay3sos u ap., 2005]

I'AABA 3

ITPOCTPAHCTBEHHO-YACTOTHA’I
KOHTPACTHAS YYBCTBHUTEABHOCTD
YEAOBEKA. BU3OKOHTPACTOMETPWM:I

3.1. M3MEPEHME ITOPOT'OB PA3PEIIIAIOIIEM
CITIOCOBHOCTHU 1 KOHTPACTHOM
YYBCTBUTEABHOCTU

IlepBble U3MepeHUsI MOPOTrOB U TEOPETUUYECKUE MPEACTABICHUS O BOCIPU-
SITUU, COIJIACHO TMpeaaHusiM, npuHaiexat eie [Mudaropy [uuT. mo: Jlunc,
1903]. 1 B mpakTUueCKUX LIEJISIX KOHTPACTHYIO YYBCTBUTEILHOCTh TAKXKE U3-
MepsUIU C APEeBHEMIINX BpeMeH [cM. 0030p: MypasbeBa u ap., 2010]. Tak, Ha-
MpUMeEpP, B MAKETOHCKOW apMUM CYILIECTBOBAJI CIIOCOO 0TOOpa Hadtoaareei
IIJIS1 TIOApa3ne/ieHUi CBsI3U U pa3BeAku. McrnbiTyeMble TOJKHBI ObLIU YBUIETh
0KOJIO ceMU 3Be3l B co3Besauu [liesn. B pumckoit apmuu BMecto Ilnesn uc-
MOJIL30BAJIX IBE OJIM3KUE IPYT K APYTY 3Be3Abl B co3Be3nuu bombiioit Mense-
nuubl — Munap u AsibKop. BbiGop 3Be31 He ObLT cllydyailHbIM: OJIeAHbI AJib-
KOp pacroJIoXeH Ha pacCTOSIHUM 12 yrj1. MUH. OT sipKkoro Muiiapa, ux MOXHO
PasIysiaeTh, TOJbKO 00J1afast XOpoulei KOHTPACTHON YYBCTBUTEIbHOCTBIO MPU
MaKCUMAaJbHOW OCTpOTe 3peHUs. bosee TOro, UCMbITyeMble 3aMeydaly IITPUX
(raHTesb), a He pa3iebHYIO TTapy U JUIb 10rablBaIUCh O TOM, UTO TaM JA0JXK-
HO OBITh IBa UCTOUHMKA cBeTa. Hemapom mmo-apaObCcKu ux Ha3bIBAIOT TO ITOSICOK,
TO BCaJIHUK Ha JIOIIAIN — 3TU Ha3BaHMS OTPaKaIOT TO, YTO HAOIIOIATeh C XO-
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POIIUM 3peHUEeM BUIUT MPAKTUUECKU CIIMThIE BOSAWHO JIBE 3BE3/Ibl, OOJIBIIYIO
U MaJIEHbKY1O.

IIkany pazamepoB 1151 3Be3/1 BBeJ eltle [unnapx, xxusiuii B nepuos ¢ 190 go
npubnusureabHo 120 roga no Haiei spbl. Camble ipKre OH Ha3Bajl 3Be31aMU
MepBOIl BEIMYMHEI, a €Ba pa3INuNMbie HEBOOPYKEHHBIM IJIa30M — 3Be3AaMu
mecToit BemnuuHbl. CuctemMa 3Be3IHbIX BEIMYMH, TIO CYTH, OMMChIBaja 0COOEH-
HOCTb Halllero 3peHus; 3Be3bl KaK OECKOHEYHO MaJible TOUKU Pa3HOM SIPKOCTH
JIIONISIM KaXKyTCsl 3B€31aMU pa3Hoi BeMUMHBI. OTCI0NA U 11IKaJla «BETUYUH».

B HOBoOe Bpems1 rcciiefoBaHUs KOHTPACTHOTO Mopora ObLiu HavyaThl hpaH-
my3ckum rugaporpacdom IMeepom Byrepom [Bouguer, 1760], KOTOpHbIit TTepBBIM
BbIBEJ (hOPMYJTYy OPOrOBOrO KOHTpAcTa:

K =AL/L,
e L — sApKOCTh NCTOYHMKA; K — MOPOTOBBIA KOHTPACT.

B cBoux skcrepuMeHTax OH MCIOJNb30BaJI IpocTeiiliee o0opyaroBaHUE —
JIBE CBEUM, PACTIOJIOKeHHBIC Ha Pa3HOM PACCTOSTHUM OT 3KpaHa (0eJIol CTCHBI).
Mexy nepBoii CBe4OIi M SKpaHOM ObLIa pacIiojioXkeHa IIrMpMa, o0pa3yrolast Ha
9KpaHe TeHb. TeHb MOACBEYMBAIACh BTOPOIi CBevOii. I3MeHsIsl pacCTOSTHUSI MEXK-
Iy 9KpaHOM U cBeuyaMM, byrep MeHs1 SIpKOCTb MTOBEPXHOCTEN U KOHTPACT TEHMU.
OH 00HaAPYKWJI, UTO TEHb PA3IMYMMa, ECJIM OTHOLIEHWE PA3HOCTH SIPKOCTEN TEHU
u (oHa K sipkocTu hoHa He npeBbiiaeT 1/64, npuyem OT aOCOMOTHOTO 3HAUE-
HUS SIPKOCTH 9Ta BeJIMYMHA He 3aBUCHUT. Takum 00pa3om, byrep cMor ycTaHOBUTh
nuddepeHIMaTbHBIN Topor BocpusTis KonTpacta (1,5—2 %). D1o Oblia mpe-
KpacHasi METOJIMKa ISl TIOJyYeHHUsI TIePBbIX PE3YJIBTATOB IO TaK Ha3bIBAEMOMY
c1a00 pazIMuUMOMYy MOPOTY, KOTOPbIi MO3XKe ObLT Ha3BaH MOPOTOBBIM KOHTpA-
ctoMm. [lcuxomnoru u pusuonorn XVIII Beka He 0OpaTHIN JOKHOTO BHUMAHMSI
Ha paboty byrepa, HO oHa cpa3y Mnojyuyusa Mpu3HaHUe Y ONITUKOB, KOTOPbIE CUM-
taroT [Ibepa byrepa ocHoBomnooxkHUKOM oTomMeTpun. OCOOEHHOCTh Moaxoaa
byrepa Obu1a B TOM, UTO OH MCCJIEI0BAT KaK ONTUYECKUE CBOMCTBA UCTOYHUKOB
(TO ecTb (U3MKY (HOPMUPOBAHUS BOCTIPUHUMAEMOTO M300pakeHUS] — UMEHHO
IMO03TOMY €r0 CUMTAIOT OCHOBATeJIeM COBPEMEHHOI (pOTOMETpUM), TaK U OOILIMe
3aKOHBI BOCIIPUSTUST M300pakeHUi. [10aToMy ObLIO OBl CIpaBeIMBO CUUTATD,
YTO UMEHHO 3T0ol paboToii byrepa ObL10 MoJ10KeHo Hauaso rcuxodusuku 8 Ho-
Boe BpeMs. Ha pycckowm s3bike kHura [1. byrepa 6bu1a uznana B 1950 rony B 13-
JIaTeJIbCTBE AKaneMuun HayK B cepuu «KilaccMky HayK» MO MHUIIMATUBE aKajie-
muka C. U. BaBunosa [byrep, 1950].

JanpHeiiume uccieaoBaHUsl B 9TOM 00JacTU ObLIM CBSI3aHbI C MMEHAMM
DpHcta Bebepa [Weber, 1834] u TycraBa ®exnepa [Fechner, 1858]. Bebep, kak
korna-to byrep u IMudarop, onpenessii TIOPOrv CEHCOPHBIX pa3ApakUTeNeii U
«TIePEeOTKPbLI» MCUXO(PU3NUECKUIT 3aKOH, Ha3BaHHBII 1M03ke 3aKoHOM Bebepa:
MWHHMMAaJIbHOE Pa3InIuMoe M3MEHEHNEe BEJTMIMHBI cTUMYIsiunu (Al) coctaB-
JISIeT TTOCTOSIHHYI0 1010 (K) ee mcxomHoi BeauuunHbI (1):
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K =Al/L

ITo cymectBy, 310 3aK0oH byrepa—Beb6epa. [1o3nHee 3Tu ucciaenoBaHus ObLIN
nponoskeHsl [ycraBom DexHepoM, KOTOPHIi JOMOIHII OTHOIIeHEe Bebepa Be-
JIMYMHOM (Ln):

K =AL/(L+ Ln),
rae Ln — «BUOIUMBIN CBET CeTIaTKM» 110 TepMuHOoorny PexHepa u [e1bsMrosib-
11a, 7151 3M0POBBIX HabJI0aTeIeil BeIMUMHA, HEOOIbIIAsH MO YMCIEHHOMY 3Ha-
YEHMUIO.

Korna nHteHcuBHOCTb cTUMYya (L) mocTtaTouyHO 6obiias, (L#) MOXKHO mpe-
HeOpeub, U BbIpaxkeHue Oy/neT COOTBETCTBOBATh MCXOIHOM (popmyne byrepa—
Bebepa. KoHcraHTa (L#) He TOIbKO 00ecreunBaeT 0ojiee TOUHOE COOTBETCTBUE
9KCMEPUMEHTAIbHBIM TAaHHBIM, HO UMEET BMOJIHE peajibHoe husznyeckoe u hu-
3uojiormyeckoe oobsicHeHrne. MexHep u [eIbMTOIBL HA3bIBAIK €r0 «BUIMMBIM
CBETOM CETYATKW»; B COBPEMEHHOI TEpMUHOJOTHUM 3Ta BeJWYMHA OTpaxkaeT
3HAYEHWE BHYTPEHHETO IIIyMa B CEHCOPHOM KaHaJjie, KOTOPbI UMeeT pa3ind-
Hble UCTOYHUKU — TETUIOBOM 1IyM, CAMOINPOU3BOJIbHbBIN pacmiaji 3pUTEIbHOTO
MUIMeHTa B pelienTopax, CayJyaiHblii (He CBSI3aHHbIN ¢ CUTHAJIOM) BIOPOC Me-
JIMATOPOB, CMIOHTAHHAsI aKTUBHOCTb CEHCOPHbBIX HEHPOHOB Pa3IMUHBIX YPOB-
Hell. DTOT 1IyM MOXHO Ha0II0AaTh B MOJHOM TEMHOTE B BUIE BCIIBIXMBAIOLINX
TOYEK pa3HOU SIPKOCTU — (hoCc(hHEeHOB, MTOATOMY €T0 M Ha3blBaAJIM BHYTPEHHUM
cBeToM cetyaTku. [Tozxe Pairon Haxonui eie MHOTO o01ero B pabotax by-
repa u PexHepa, HO ITOKa3al M Pa3IUIMsI, OCHOBHBIC — BO BpeMEHHBIX XapaK-
TEPUCTUKAX, KOTOPbIE HEOOXOIMMO YUUTHIBATh NMPU U3YYEHUU BIUSHUS afar-
tarmu [Rushton, 1972].

DexHep TakKe MPEITOXUI UCITOIb30BaTh AuddepeHInanibHbIe MOporu (Imo-
HSTHE 0 KOTOPHIX BIIEPBbIe BBEJ byrep) M1t mocTpoeHMs IIKaIbl THTEHCUBHOCTH
ourynieHuit. Heckonbko paHee MOHITHE MOpora OUlylIeHU I KaK TPaHMIbl MEX-
1y cdepoil Co3HATEIbHOTO U 0€CCO3HATEILHOTO ObLIO MpeaioXeHo [epbapTom
[Herbart, 1824, muT. mo: bapauH, 1976]. ®exHep chopMyIrpoBal TaK Ha3biBa-
eMBbIii OCHOBHOM Tcnxodusndecknii 3akoH [Fechner, 1860], corstacHO KOTOpoO-
MY MHTEHCUBHOCTH ONIYIICHUS IMPOTIOPIIMOHANIbHA JJorapuMy NHTEHCUBHO-
CTU CTUMYJIA:

v =alog (L/L),
IJe \y — UHTEHCUBHOCTH OILYIIEHUS; @ — KOHCTaHTa; L — MHTEHCUBHOCTh
crumyina; L — ero abCOFOTHBIN OPOT.

IMpennoxeHHble byrepoM rnpuemMbl U3MEPEHUs KOHTPACTHOU YYBCTBUTEb-
HOCTHM, OCHOBaHHbIE Ha BapbUPOBAHUM PACCTOSTHUI MEXIy CBeYaMUu M dKpa-
HOM, ObUIM XOTS U MPOCTbI, HO HEAOCTATOYHO YAOOHKI 1151 padoThl. [ToaToMy
HayaJuCh MOUCKU TEXHOJOTUYECKU OoJsiee yIOOHBIX MPUEMOB UCCIEIOBAHMSI.
®panny3ckuit pusuk Aaryan @uaubep MaccoH s UCCIeA0BaHUS TTOPOTo-
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BOTO KOHTpacTa MCHOJIb30Baj OBICTPO BpallaloIIUIACcs AUCK U3 Oeloil Oyma-
I'M ¢ KOPOTKMMHU YepHbIMU cekTopamu [Masson, 1845]. Korna auck Bpaiaics
JIOCTaTOYHO OBICTPO (OKOJIO TMSATUASCITH 0OOPOTOB B CEKYH/Y), YepHBIN 1 Oe-
JIBIA CEKTOPBI CIMBAIMCH B OMHOPOIHBIN cepblii hoH. M3MeHsIsT COOTHOIICHE
MEKIY IUTOIIAASIMK Y€PHOTO U GEJIOr0 CEKTOPOB, MOXKHO OBIJIO MEHSITh SIPKOCTh
JICKa: OT 0eJ0ro 10 YepHoro. YToObl co3aaTh pa3IuyHbIe TIepernabl SpKOCTH,
MaccoH MCMoJib30Bal IUCKM C HECKOIbKUMU CEKTOpaMU Pa3IMYHBIX pagnly-
coB. MMHUMATBHO pa3IMIMMOe 3HaUCHHE Tieperaga MaccoH Ha3bIBaJl ITOPOTO-
BBIM KOHTpacToM. OH IIPEeIJIOKIIT TaKKe UCITOIh30BaTh M3MEPEHNE KOHTPACT-
HOW YyBCTBUTEIBHOCTH C IIOMOIIBIO JUCKOB B KIIMHUYECKOM ITpakTUKe. Brmy-
MO, TIOTTBITKY KIMHUYECKOTO MPUMEHEHHS 3TOT0 MeTO/1a ObUTU OCYIIIECTBICHBI,
tak Kak JJoumepc, CHemneH u JIaHDOJBT 0OCYXIadd KIMHUYECKOe 3HAYCHHUE
IIpUMEHeHUS mrcka MaccoHa 1T M3MepeHnsI KOHTpacTHoTo Tmopora [ Donders,
1864; Snellen, Landolt, 1874]. cuyuTanu, 4To KCCIeqOBaHIE KOHTPACTHOTO IO~
pora MOXKeT OBITh IOJIC3HBIM IOTIOJTHEHMEM K OIIEHKE OCTPOTHI 3PEHMS C TIOMO-
b0 OyKBeHHBIX Tabull [LluT. mo: MypaBbeBa u ap., 2010].

3.2. YACTOTHO-KOHTPACTHDBIE
XAPAKTEPUCTUKA

MexaHu3Mbl TPOCTPAHCTBEHHOTO 3PEHUS YelIoBeKa, KOTOPbIE OTTUCHIBAIOT
dbopmy, paszmep U B3aMOPACTIONIOKEHIE 00BEKTOB, MOTYT OBITh TOCTATOUHO
IMOJTHO M3YYEHBI C IMOMOIIBIO MPOCTPAHCTBEHHBIX YaCTOTHO-KOHTPACTHBIX
xapakTtepuctuk [Shade, 1956; Campbell, Robson, 1968; OctpoBckast, 1969;
Ginsburg, 1972; 1978; De Valois, De Valois, 1988; Iiesep u ap., 1975; Inesep,
1995; bonmapko u ap., 1999; lenenuu u np., 1985; lenermu, 2007; Mypa-
BbeBa U Jp., 2010]. YacTOTHO-KOHTpacTHas XapaKTepUCTUKA 3pUTEJIbHOM CU-
CTEMBI SIBJISICTCS] OMHUM M3 BapUAHTOB MOMYJISIIIMOHHBIX ITePeIaTOYHBIX (DYHK-
LM, DT GYHKIIMT ONIPEICIISTIOT B3aMMOCBSI3b BXOIHBIX U BBIXOIHBIX CUTHAJIOB
B JII00OI MccienyeMoil cucteme (B HallleM cilydyae 3TO 3pUTEIbHasl CUCTEMA).
IlepenaTounasi (pyHKUMST MOJTHOCTBIO OIpENEssieT CUCTEMY, €C/IM OHa JIMHEH-
Ha. 3Has 3Ty GYHKIWMIO, MOXHO TIpeacKa3aTh, KaKOW CUTHAJI OyIeT Ha BBIXO-
JIe CUCTEMBI TIPY JIFOOOM BXOIHOM CHMTHaJe. MeTom SIBJIsIeTCS YHUBEPCATbHBIM
JUTSL U3YICHUST TMHEMHBIX CUCTEM U ITO3BOJISIET HA OMHOM SI3BIKE OIMCHIBATH KaK
OINTUYECKME CBOMCTBA IJla3a, TaK M PabOTy BCEro 3pUTEIbHOTO aHAIM3aTopa.
3apaHee celyeT cKa3aTh, YTO METO U3MEPEHUST MOMYJIAIIMOHHBIX TIepeIaTou-
HBIX QYHKIIU, TTOJTYIUBIINI OeCIIpelieIeHTHOE PacTIpOCTpaHeHUE B TEXHIYC-
CKUX CHUCTeMaXx Ieperadu U 00pabOTKH CUTHAJIOB, TSI OMOJIOTMYECKUX CUCTEM
OTpaHUYCH YCIIOBUSIMU, TIPH KOTOPHIX pab0Ta 3pUTEIHbHOI CUCTEMBI JIUIIb TP -
OJIIKAeTCsl K JIMHEMHOM. DTO cepbe3Hble orpaHndeHust. OQHAKO IS PEIIeHUST
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OrPOMHOTO KOJMYeCTBa 3afayd (PU3NOJIOTUIECKON ONMTUKU U OMOMU3NKU 3pe-
HMA OHU BITOJIHE ITPUEMJICMBI. bonee TOTO, CTAHOBUTCA BO3SMOKHBIM HE ITPOCTO
rOBOPUTH O HCHMHCﬁHOCTHX, a UBMEPATDH UX B OMOJIOTMYECKUX CHCTEMAaX.

CyLIHOCTb METO/IA 3aKJTI0YAETCsl B UBYyUEHUHU TOTO, KaKMM 00pa3oM B UcCe-
JIyeMOI cUCTeMe MepenaloTcs pa3iMyHble YaCTOTHBIE cocTaBistomue. [Tpak-
TUYECKU U3MEPEHNE MOAYJISIIMOHHBIX MTePeAaTOYHbIX (DYHKIIU AesiaeTcs clie-
nytoiuM odbpazoM. Ha BXxoa cucteMbl MOJal0T CUHYCOUAATbHbBIN CUTHAJT OJTHOM
YaCTOTHI C 3aJJaHHBIMU aMILTUTYAOM U (ha30ii; Ha BEIXOJE U3MEPSIIOT aMILUTUTYLY
U a3y BBIXOJHOTO CUTHajJa. 3aTeM Ha BXOJ MOJAIOT APYTYIO 4acTOTy, HO BCe
TOW K€ aMIUIMTYIbl, 3aTEM TPEThIO YACTOTY — U TaK BeChb HaOOp YaCTOT, KOTO-
PbBIC MOXKET nepeaaTb UCcieayemMasd CuCTeMa. Ha BbIXO€ USMEPAIOT UIBMCHCHUEC
aMIUTUTYBI, (basbl, 4acToThl ((hopMbI) BXomHOTO curHaia. Ho ele pa3 HeoO-
XOAMMO MOAYEPKHYTh, YTO B OOJBLIMHCTBE YCJIOBUIA HAOJIIOAEHUSI OCHOBHBIE
HMCKaXEHUsI CUTHaJla MOXXHO CBECTU K U3MEHEHUIO aMIUTUTYL — W B 3TOM J10-
CTYIMHOCTb, MPOCTOTA, 2P HEKTUBHOCTb M OTPOMHAsI TPaKTUUYeCKasi 3HAYMMOCTh
MeToaa. ITo pesyjibTaTaM I/I3Mep€HI/II71 CTpOAT Fpa(I)I/IK 3aBUCUMOCTU BEJINYUHDBI
(aMHJIl/lTYB,bI) CHUT'HaJIa Ha BbIXOAE€ CUCTEMBI OT YaCTOThI BXOAHOI'O CUTHaJ1a. Ha
BBIXOJIE CUTHAJI MOXET OTJIMYAThCsl OT BXOAHOTO, KO3GMUIIMEHT YCUIEHUST OT-
paxkaeT OTHOIIEHHWE aMILIUTYAbl BBIXOJHOTO CUTHAIA K BXOJAHOMY CUTHAITy 3a-
JaHHOI yacToThl (puc. 3.1).

I[JTH OIITUKU Ij1asa 3T CUHYCOUAbI — 1/1306pa>1<el-n/1171 CUHYCOMIAJIIbHBIX PC-
IIETOK, COOTBETCTBEHHO B INIOCKOCTU TECTOBOTO 1/1306pa>1<eH1/191 U B IIJIOCKOCTU
U300paXxeHus Ha ceTyatke. L — MaKCUMajbHas spKOCThb, L . — MUHUMAJIb-
Hasl SIpKOoCTb. BHU3Y JaHbl MpUMEpPbl IBYMEPHbIX MU300pakeHUil — ciieBa Ha
BXOJ€ U CITpaBa Ha BbIXOIC OIITUYECKON CUCTEMbI rjasa, CCUCHUSA OTUX M306pa—
XKEeHUM NnpeacTaBJIC€HbI HAd HUMU.

IIpu uccnenoBaHUM MPOCTPAHCTBEHHBIX MOMYJSIIMOHHBIX MepeaaTOYHbIX
(GYHKIMI 3pUTEIbHON CUCTEMbI M3MEPEHMST MPOBOIST B MCUXO(DU3UYECKUX
9KCMEPUMEHTAX. DKCIEPUMEHTATOP U3MEHSIET IIyOUHY MOAYJISILIUU CUTHAJIA U
10 OTBETAM MCIIBITYEMOTO OIIPCACIACT l'[OpOI‘OBbIﬁ KOHTpPAcCT, IIp1 KOTOPOM Ha-
OrogaTesb BUAUT CTUMYJL. PaccMOTprUM MeTol M3MepeHUst TPOCTPAHCTBEHHBIX
MOIYJISILIMOHHBIX MepeaaTOYHbIX DYHKIIMI 6e3 yueTa BAMSHUSI BpEMEHHBIX Xa-
PaKTEPUCTUK CUTHAJIA, IJIMHBI BOJIHBI CBEeTa U poJiv 1iBeTa. [ToaToMy B KauecTBe
CUTHAJIOB BbIOMpaeM YepHO-0esible CUHYCOUIATbHbIE PEIIETKU PAa3HOTO0 KOH-
tpacta. Kontpact (K) onpenesnsiior mo MaiikeIbCOHY CIEAYIOIINM 00pa3oM:

K= Lmax - Lmin / Lmax + Lmin’
rae K— KOHTpacT;, Lmax — MaKCHUMaJIbHada IPpKOCTb B I/I306pa)KCHI/II/I CHUHYCOU-
bl Lmin — MHUHHMaJIbHasa ApKOCTb B I/I306pa)KeHI/II/I CHUHYCOUMbI.
EH.[C OJlHa BaKHasd XapakKTECpUCTUKaA TECTOBOM PEIICTKN — MPOCTPAHCTBCH-
Hasd yacToTa. npOCTpaHCTBCHHy}O YaCTOTy UBMEPAIOT B YUCJIC TICPUOIOB U3MEC-

HEHUS SIPKOCTU Ha ITMPUHY 3KpaHa MW JIMCTa OyMarud, Ha KOTOPOM perreTka
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MpuHUMN n3MepeHns MOAYNALMOHHON NepefaToYHON XapakTepPUCTUKN CUCTEMBI

BxopHow curHan BbixogHow curHan
Mccnenyemas

cucrtema

Bbix00HbIe Yacmombsl — amnnumyoa
CHUXaemcsi 01151 pa3HbIX Yacmom
o pasHomy

Bxo0Hble yacmomsl — amriumyda oOuHakosa

Lmax

| Lmin

Puc. 3.1. CvHyconaanbHble curHarbl C pa3Hoi 4acToToW Ha BXxoae
CUCTEMBI 1 3aTyXaHWe curHana Ha BbIXO4e CUCTEMbI, Pa3Hoe AN pasHbIX 4acToT

n3odpaxkeHa. B aTux enuHuIIaX U3MEPEHUI MPOCTPAHCTBEHHAsI YAaCTOTa 3aBU-
CUT TOJIBKO OT YMCJia IITPUXOB (MepUOIOB) HAa dKpaHe WU JUCTE U HE 3aBUCUT
OT yIaJeHHOCTH HabmoaaTesst oT akpaHa. Ho mpu pemienuu 3anad hu3nomno-
TMYEeCKOM ONMTHKU HEOOXOAWMO MPUHMUMAaTh BO BHMUMaHME YIAJeHHOCTh Ha-
Osromaresisi OT 9KpaHa, U JUIsl TOTO MCIOJb3YIOT IPYIYIO BEIUYUMHY — YUCIIO
MepUoJ0B Ha YIJIOBO# rpaayc. YToObl paccuuTaTh MPOCTPAHCTBEHHYIO YACTOTY
B LIMKJIaX Ha yIJIOBOM Ipajyc, Haao 3HaTh, YeMy paBeH oauH rpanyc (1 rpan.)
MpY JAaHHOM yaaleHHOCTH HAOJIoAaTellsl OT 9KpaHa.

Taxk, npu paccTosiHUM OT HaOIOAATENST 10 IKpaHa B R CM OTHOMY YTJIOBOMY
IPagyCcy COOTBETCTBYET OTPE30K MpuoOim3nTesbHo 2wR/360. Insg R, paBHOTO
150 cMm, 1 rpan. 3aHnMaet 2,6 ¢cM, eClTM Ha OTOM Y4acTKe YKJIaIbIBaeTCsl OIUH
MepuoJ pelieTky (oHa yepHas U OJiHa CBeTJIas [10J10ca), TO MPOCTPAHCTBEHHAs
yacToTa JaHHOI pellleTK paBHA OMHOMY LIMKJTY Ha yIJIOoBoii rpamyc. B ¢pusuno-
JIOTUYECKOM ONITUKE TIPUMEHSIOT TECTOBbIC M300paKeHMs B BUIIE CUHYCOUIATb-
HBIX (KOCMHYCOMJAIbHBIX) PEUIETOK WIM B BUIE CUHYCOMAAIbHBIX PEIIETOK,
MPOMOAYJIMPOBAHHbBIX 1O 3akoHY laycca. Takue curHajibl B HACTOSIIEE BPEMsI
OOIIETTPUHSTHI, MbI TAKXKE UX UCIOJIb3YeM B ITOBCEIHEBHOI paboTe — OHU TO-
JIyYUJIM Ha3BaHMe «pelieTka [abopa». [IpocTpaHCTBEHHYIO YACTOTY MOXKHO U3-
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MEHUTh WU YBEJIMYSHUEM YUCJIA TT0JIOC B PEILIETKE, COXPAHUB MTPU 3TOM TTOCTO-
STHHBIMU pa3Mepbl PELIETKH U YIAJIEHHOCTD OT Hee, WJIM, OCTABMB IIOCTOSTHHBIM
YUCJIO TIOJIOC, U3MEHUTH YIaJICHHOCTh HaOIOMaTe s OT TecTa.

[Mpumep M3MepeHUsT MPOCTPAHCTBEHHOM YAcCTOTHI B IIMKJIAX Ha YIJIOBOM
rpaayc IpUBeIeH Ha puc. 3.2: mokaszaHa penieTka [abopa (cuHycouma, MOIy-
JIMPOBaHHasl 110 3aKOHY [aycca), MJUTIOCTPUPYIOTCSI 3HAUEHUsT IIPOCTPAHCTBEH -
HOM 4aCTOTHI B LIMKJIaX Ha 00BEKT (KOHCTAHTA B JAaHHOM ITPUMepe) U B LIMKJIax,/
VIJL. Tpaf. (MMepeMeHHasi BeIMIMHA, 3aBUCUT OT YIAJCHHOCTH).

[None 3peHusa pewetka 1 peLueTka 2

1ym.rpag. 1 uwukn/yr.rpag. 5 uwkn/yrn. rpag.

Puc. 3.2. MNpuHUuUN n3amepeHnst yrnoBow NpOCTPaHCTBEHHOWN YacToThbI

B nanHOM ciyyae mpenbsBieHa pererka [abopa ¢ 4McIoM NOJI0C, PaBHBIM
MATHA, TO €CTh C YACTOTOM MSATh LIMKJIOB Ha M300paxkeHuu. Penietka pacmnoso-
>KeHa Ha Pa3HbIX YAAJEHHOCTSIX OT HAOMOAATe s, 3TO MPUBOIUT K U3MEHEHUIO
MPOCTPAHCTBEHHON YaCTOThI PELIETKM OTHOCUTENIbHO Habmoaares. [IpoctpaH-
CTBEHHAs YaCTOTa U3MEPSIETCS B JAHHBIX YCJIOBUSIX B LIUKJI/YTIL. Tpaj. BTO Hanbo-
Jiee IPUHATBINA U Haubosee ynoOHbIi B uaMepeHusi. OHaKo B pEUIEHUU psiia
ONTUYECKUX 3a7ay, 3ala4 MoJaurpaduu mMMpoKo MPUMEHSETCS MPeCTaBIeHNe
(U3MepeHne) NPOCTPAHCTBEHHOM YaCTOTHI B IMKJIaX Ha U300paXXeHUe WK B LIU-
KJIaX Ha CM U300paXeHuUsl.

MonyasiuMOHHYIO TepeaaToyHylo (YHKIUIO 3PUTEbHONW CUCTEMBI B UM-
CTOM BMII€ MOXKHO U3MEPUTh TOJBKO JUIsl ONITUKMU TJ1a3a. st aToro nepen ria-
30M pacnoJjiaratoT TECTOBbIE PEIIETKU PA3HOU MPOCTPAHCTBEHHOM YaCTOThI, HO
OIHOTO MaKCHMAaJIbHOTO KOHTPACTa, a Ha JIHE IJ1a3a ¢ MOMOLIbI0 MUKPOGhOTO-
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MeTpa U3MEpPSIOT KOHTPACT M300paXkeHUs 3TOW pelieTku. MukpohoTroMeTp
C U3MEPUTETBbHBIM TOPLIOM MEHBIIE OJHOTO MUKPOHA — CTEKJISTHHBIM MUKPO-
9JIEKTPOJ, — pPAcMoJiaraloT Ha IJ1a3HOM JIHE TOPIIOM K CBeTy. MUKPOSIEKTPOI
coeIMHEeH ¢ (DOTOYMHOXUTEIEM WJIM COBPEMEHHBIM BbICOKOUYBCTBUTEIbHBIM
dotoanemenToM. Ha Boixoze ¢hoToa1eMeHTa BeJTMUMHA 2JIEKTPUYECKOTO CUTHA-
JIa TPOTOPILIMOHAIbHA SIPKOCTU Ha TOPLIE MUKPORJIEKTPOoaa. TeCTOBYIO pEeLIETKY
MeUIEHHO TIPOTSTUBAIOT B IOJIE 3peHUsI. DIEKTPUISCKUI CUTHAT OTOOpaXkaeT
npouib pelieTKM Ha Ia3HOM AHe (CM. puc. 2.5, nzo0paxkeHue TpexIlnaib-
HOI MMPBI cIipaBa BHM3Y M KpMBasl BbIXOJA C PaAlOMeTpa, MOJACOEeAUMHEHHOTO
K MUKPO3JIeKTpoay). Jlanee MOXHO U3MEPUTh MaKCUMaTbHOE U MUHUMATbHOE
3HAYEHMS SIPKOCTU U Mo (popmysie MaiikelbcOHa OINpeAe]UTh KOHTPACT pe-
meTku. [1o 3HaYeHUsIM KOHTpacTa Ul PEIIeTOK BCEX MPOCTPAHCTBEHHBIX Ya-
CTOT CTPOSIT MOIYJISILIMOHHYIO TIEPENATOUHYIO XapaKTePUCTUKY ONTUKU Tiaza.
VYMeHbllIeHMEe KOHTPACTa Ha BBICOKUX MPOCTPAHCTBEHHbBIX YACTOTAaX XapakTe-
PU3YET ONTHUKY IJ1a3a U OIpeaessieTcsl ero onTUYeCKUMU CBOMCTBaMU — -
pakiueit, abeppauueii, poKycMpoBKOii U T. 1. MOAYISILIMOHHYIO ITepeIaTOYHYIO0
(GYHKIIMIO BCeil 3pUTETbHOI CUCTEMbI MOXKHO OMPEIETIUTD JIUIIh KOCBEHHO, Ha
OCHOBE OTBETOB UCITBITYeMOTO. [[JIT1 3TOro Ha BXOMA 3PUTEIBHON CUCTEMBI TT0-
Jal0OT CUTHAJIbI U3MEHSIOLIETOCS KOHTpacTa. M3MepsItoT 1o OTBeTaM MCIIbITYe-
MOTO MOPOTOBBII KOHTPACT, TO €CTb KOHTPACT CTOJIb MAJIOW BEJIUYUHDI, KaKOM
TOJILKO MOXKET 3aMETUTh UCTILITYeMblii. B 9TOM oT/inumMe uzyuyeHus nepeaaTou-
HBIX QYHKIIUI XKUBBIX CEHCOPHBIX CUCTEM OT CUCTEM TeXHUUECKUX (puc. 3.3).

Puc. 3.3. /lamepeHre 4acTOTHO-KOHTpaCcTHOM
YyBCTBUTENbHOCTM rnasa. ATnac TeCToBbIX U30-
OpakeHNn COAePXNUT pasHble NPOCTPaHCTBEHHbIE
YyacToTbl. Kaxxgasi yactota — Ha OTAeNbHOM
nucTe atnaca. KoHTpacT oT HyneBoro ceepxy
HapacTaeT K eAUHUYHOMY BHU3Y peLLETKN.

C nomoLLbio Mackv uccrnegoBatens NpeabaBnseT
pasHbI KOHTPACT AN AaHHOW NPOCTPaHCTBEHHOM
YacToThbl

60 Thasa 3

[padpuk 4aCTOTHO-KOHTPACTHOU XapaKTepUCTUKH, TMPEJACTaBICHHbIN Ha
puc. 3.4, MOCTpOeH Ha OCHOBAHUU MU3MEPEHUS MOPOTOBbIX 3HAYEHUI N3MEHEe-
HUsI KOHTpAcTa sl KaXI0H MPOCTPAHCTBEHHOM YacToThl. Terepb 151 TpoBe-
JIeHUsI TOOOHbBIX U3MEPEHUIT BMECTO aTjiaca MoTpedyIOTCs MEPEHOCHOM MepPCco-
HaJIbHBIA KOMIIBIOTED, NUCTLIEe (HOYTOYK) M COOTBETCTBYIOIIIEE MPOrpaMMHOE
obecrnieyeHue, paspadoranHoe C. B. [IpoHuHbIM B 1abopaTopuu (PpU3UOJIOTUN
3peHust Mucturyra pusnonoruu umenu U. I1. [1aBnosa.
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YBenuyeHune ﬂpOCTpaHCTBeHHOVI HacTOoTbl

Puc. 3.4. YacTOTHO-KOHTpaCTHast XapakTepucTKa KOHKPETHOO UCMbITYeMOro (CpeaHue
3Ha4YeHns YyBCTBUTENbHOCTM Bbile). 1o ocn abcumce — NpocTpaHCTBEHHas YyacToTta
(umkn/yrn. rpag.). Mo ocu opavHaT KOHTPaCTHas YyBCTBUTENbHOCTb — BenuYMHa, obpat-
Hasi KOHTpacTy TecToBoro n3obpaxenus, 1/K, rae K — koHTpacT. BH13y nsobpaxeHbl npu-
Mepbl BO3pacTaHUsi TECTOBbIX MPOCTPAHCTBEHHbIX YacToT. CnpaBa n3obpaxeH NpuHumn
N3MEHEeHUst KOHTpacTa A5 OAHON MaKCMMarbHO BbICOKOM MPOCTPAHCTBEHHOW YaCTOThl.
AHaNOrVYHbIN NPUEM CHUXEHUSI KOHTPacTa A5 MoMCKa NOPOroBOro 3Ha4eHWs NCNosb3o-
BaH AN KaX4on TeCTOBOW YacToTbl

M3MepuTh COOCTBEHHYIO YaCTOTHO-KOHTPACTHYIO XapaKTepUCTUKY (ITpaBa,
B YIIPOLIEHHOM BMJI€) MOXHO, OOpaTHUBIIUCHL K puC. 3.5. JIaHHBIII PUCYHOK
MOCTPOEH TaKUM 00pa3oM, UTO B HEM cJieBa HAlpaBO U3MEHSIETCST TTPOCTpaH-
CTBEHHAas YaCTOTa, a CHU3Y BBepX U3MEHsIETCSI KOHTpacT. CieBa — HU3KHE TTPO-
CTpaHCTBEHHbBIE YAaCTOTHI, CIpaBa — BbICOKME. KOHTpacT yMeHbIIaeTCss CHU3Y
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BBEPX OJIMHAKOBO JIJIsI BCEX MOJIOC B JAHHOM TECTOBOM M300paxkeHuu. OnHa-
KO y HabJioaTe s BOSHUKAIOT IPYTUe OLIYIIEHMsI: He BCE MOJIOCHI B pellieTKe
TMepEeMEHHOTO KOHTPAacTa BUIHBI 10 CaMOTO KOHIIa. HBIMU clToBaMU, WCITHI-
TYeMBIi BUIUT, YTO Y KaXIOM ITOJIOCH! €CTh CBOM MpeAeIbHBI KOHTPACT, IIPU
KOTOPOM OHa elIl¢ BUIHA.

Puc. 3.5. CuHycouaanbHas peluetka ¢ nepeMeHHON NPOCTPaHCTBEHHOM
4acToTON M KOHTpPacToM. Mo ocn abeumce — NPOCTpaHCTBEHHas YacToTa
B Umknax/yrn. rpag. o ocn opauHat — KOHTpacT

Ecnu cmotpeTh Ha puc. 3.5 ¢ pacCTOSTHUS BBITTHYTON PYKH, TO JIydIlle BCETO
OyIyT BUIHBI ITOJIOCH B pellleTKe CpeaHEe MpOCTPaHCTBEHHOM YaCTOTHI; ITOJIO-
Chl, KaK KaXxeTcsl, TPOI0JIKAIOTCS U Bblle. [1py 93TOM paccTosIHUM XyXKe BUTHbBI
MOJIOCHI BHICOKO M HU3KOM MPOCTPAHCTBEHHOM 4acTOThl. MBICJIEHHO MOXHO
MPOBECTU KPUBYIO KOHTPACTHOI YyBCTBUTEIbHOCTU HA U300paXKeHUU peLIeT-
KU, ¥ 3Ta KpuBas OyaeT HallOMUHATh rpacuK Ha puc. 3.4, KOTOPBIil TOCTPOEeH
IPYTUM CTIOCOOOM, TO €CTh B Pe3yJIbTaTe IMOCIEIOBATEIBHOTO TPEIbSIBICHMS
pelIeTOK pa3HOW MPOCTPAHCTBEHHOM YaCTOThl M pa3HOro KoHTpacta. OnHako
0o0IIMIT BUIL KPUBOI COXPAHUTCS.

Ocoboe ynuBieHue BbI3bIBAET CHUXKEHME YYBCTBUTEIHLHOCTU B 00J1aCTH HU3-
KHX MTPOCTPAHCTBEHHBIX YaCTOT. YTOOBI YIOCTOBEPUTHLCS B TOM, UTO BCE TOJIO-
ChI B peIIleTKe OJHOTO KOHTpACTa, HAllO OTOWTH OT pucC. 3.5 Ha PaCCTOSTHUE ABYX
METPOB, W TOIJA JIy4yllle BCEro CTaHyT BUIHBI HE CpeHUE MOJIOChI, a KpailHue
neBbie. HaoOGopoT, mpuOIN3UB pUCYHOK MaKCHMAJIbHO OIM3KO K july (15 cm),
MOXHO YBUJIETb, KAK MaKCUMYM «CITOJI3€T» BIPaBO, U HU3KKE YaCTOThI, XOPO-
1110 BUAMMBIE Ha ylaJeHUU, OyIyT BUIHBI TIOXO U JaxKe COBceM Tu1oxo. M3meHe-
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HME YIAJIEHHOCTU MPUBEJIO K U3BMEHEHUIO MPOCTPAHCTBEHHOM YaCcTOTHI B IIMKJI/
VIJI. TPajl., a YyBCTBUTEIILHOCTD JIYIIIIE BCETO TPOSIBISICTCS B OOJIACTH CPETHUX
MPOCTPAHCTBEHHBIX YACTOT. OTOABMHYBIIMCH OT PUCYHKA, Mbl CMECTUJIN 00J1aCTh
CPEeIHUX MPOCTPAHCTBEHHbBIX YaCTOT B LIMKJ/YIJ. rpad. BaeBo. [IpuHuun atoi
MpoCTeiillieil reoMeTPUUECKO 3aBUCMMOCTH U ObLT Mpe/icTaBIeH Ha puc. 3.4.

HecMoTpst Ha MHOXECTBO pa3jIMuuii B Criocodax U3MepeHust, O0LIMii BUIL yac-
TOTHO-KOHTPACTHOIM XapaKTepUCTUKU JOBOJIBHO TUIMMMUYeH. KoHTpacTHass 4yB-
CTBUTEJIBHOCTb MUHUMAaJIbHA (paBHA HYJII0) MPU HYJIEBOH MPOCTPAHCTBEHHOM
YacTOTE M paBHA HYJIIO IIPU BEpXHE rpaHUYHO yacToTe, MPMHUMAEMOiA YCJIOBHO
60 LMKJI/YII1. Tpal.; B IEMCTBUTEIbHOCTU OOBIYHO OHA He IMpeBbIaeT 30 K/
yIIL. rpai. [IpakThuecku u3MepuTh YyBCTBUTEILHOCTh B 00JIACTH KpaitHe HU3KUX
1 KpaifHe BBICOKMX TTPOCTPAHCTBEHHBIX YACTOT 3aTPYAHUTETHHO, TIO3TOMY Yallle
U3MEPSIOT TOT IMaNa30H, KOTOPbIA MPeACTaBIeH Ha puc. 3.4.

MakcumanbHasi 4yBCTBUTEIbHOCTb 3PUTEJIbHON CUCTEMBbI YeJOBEeKa Haxo-
JIUTCS B 00JIaCTU CPEIHUX MPOCTPAHCTBEHHBIX YaCTOT OT 1 10 7 LIMKJI/YTJI1. Tpa/.
MaxkcumMyM U3MEeHsIeTCSl B 3aBUCHUMOCTH OT CPeHEei SIpPKOCTH CTUMYJa U afar-
Tanuu rasa. [IpeneabHbIN BUIUMBIM AUAMa30H MPOCTPAHCTBEHHBIX YacTOT 3a-
XBaTBIBAET 00JIACTh HE HIKE HYJIEBOM MPOCTPAaHCTBEHHOM YacTOTHI (KOTOPYIO
MPaKTUYECKU MPENbIBUTh HEBO3MOXHO) IO CAMOM BBICOKOI pacueTHOM IMpo-
CTPaHCTBEHHOM 4acTOTHI B 60 IIUKII/YTII1. Tpaj. (KOTOPYIO MTPaKTHISCKU HEBO3-
MOXHO YBUJICTh).

MonynsiyoHHas niepenaToyHast XapakTeprucTUKa ONTUKY TJla3a 3aBUCUT OT
YPOBHS SIPKOCTH. DTO BIMSHUE JOCTATOYHO TIPOCTO M OTpenessieTcsl 1uame-
TPOM 3payka. YNpapjieHUE 3pauyKOM TaKOBO, YTO MPU HU3KUX YPOBHSIX SPKO-
CTU 3payoK pacCIIMpPeH U JOMUHUPYIOLIYIO poJib UrpatoT abeppaunu. Ha oueHb
BBICOKUX YPOBHSIX, TIPU CWJIBHO CY>KEHHOM 3pauke, MpeBaaupyeT nudpakiims.
B cymepkax ocBellIeHHOCTb CeTUYaTKM YMEHbIIAeTCsl, aBTOMAaTUUECKU YBeJr-
YMBaeTCsl IMaMeTp 3pauka. YBeJMUYeHUe JuameTpa 3padka ooJiee 2,5 MM Mpu-
BOJUT K YMEHbIIIEHUIO BEpXHEN TPAaHUYHOM YacTOThI 3a cueT abeppauuii. D1o
OJIHA U3 MPUYMH CYMEPEYHOI OJU30PYKOCTU BCeX JIOJEi Jaxe ¢ SMMETPOITU-
yeckoit pedpakuueit. [Tpu Mmuonuu 6e3 KOppeKLMU pacliupeHue 3pauka pe3ko
YXyILIaeT KauyecTBO M300paxkeHMs 3a cueT abeppallnii, Mo3TOMYy JIIOAU C MUO-
MUYECKOol pedpakimeil B cyMepKax BUIST OYeHb TUIOXO0, €CJIN JUIST KOPPEKIINHU
HapyIICHWI ONTUKN HE UCIIOTb3YIOT COOTBETCTBYIOIINE JIMH3BI. MaKcrMaltb-
Hasl paspeuialoiasi cnocoOHOCTh (BEpXHsisl rpaHUyHast yactota) B 30 1uki/
VIJ1. Tpall. BO3MOXHA, €C/IU SIPKOCTh M300pakeHUsT U COOTBETCTBEHHO YPOBEHb
OCBEILIEHHOCTY CETYATKU JOCTATOYHO BEJIMKU, KOHTPACT CTUMYJIa MaKCUMaJb-
HBII, a abeppaliuy Majbl. TaKkylo BEpXHIOI TPaHUYHYIO YacTOTY OITHKA Ia3a
MOXKET MepeaaThb JUIIb MPU IruamMeTpe 3payka B 2,5 MM. [Ipu maHHOM auame-
Tpe obecrieyeH ONTUMAJIbHBIN OalaHC MEeXITY YCIOBUSIMU, KOTOPbIE MPUBOAST
K nudpakuuu WK K abeppaliny u3o0paxkeHus: Ha ceTyatke. Hampumep, yBe-
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JIMYeHUE TuaMeTpa 3padka MPUBOAUT K YMEHBILIEHUIO BepXHEl TpaHUYHON Yya-
CTOTBI M K yCWJIEHUIO abeppauuii. [Ipn yMeHbIIEHUM AuaMeTpa 3padyka MeHee
2,0 MM KauecTBO M300paKeHUs yXyIIIaeTCsl U3-3a A paKiiiu.

OT ypOBHS SIPKOCTH 3aBUCUT U YaCTOTHO-KOHTPACTHAS XapaKTePUCTHKA BCei
3pUTESIbHOM cUCTeMbI. Hamo OTMeTUTh, CyIlieCTBEHHbBIC M3MEHEHMS ITpeTepIieBa-
€T HEPBHbIH OT/IeJI TPY BO3AEUCTBUU CBETA PA3HOU IpKOCTU. I3MeHEeHUE SIPKOCTU
M3MEHSIET YPOBeHb aJamnTaliy Tiia3a. BepxHsas rpaHUYHasi MpOCTpaHCTBEHHAsT
4acToTa M BCS KPWBasi KOHTPACTHOM YyBCTBUTETHLHOCTH BCEH 3pUTEIBHON CH-
CTEeMBI 3aBUCAT OT YPOBHSI aganTaliu. JIJist M3MepeHUsT YaCTOTHO-KOHTPACTHBIX
XapaKTePUCTUK MMEET CMBICI MCIIOIh30BaTh adalTallMOHHBIC YPOBHU HE MEHee
0,032 x1/M KB. — Takoii ObIBaeT OCBEILIEHHOCTh 0€JI0ii OyMaru B MOJHOJYHHUE.
[Mpy HUBKKX YPOBHSAX OCBEIIECHHOCTH YeJOBEK BOCIIPUMHUMAET TOJBKO HU3KHUE
ITPOCTPAHCTBEHHBIC YaCTOTHI M OCTPOTa 3peHMsT Maiga. COOTBETCTBEHHO BEpX-
HsIST TPaHWYHAsI 9acTOTa Ha 9aCTOTHO-KOHTPACTHOM XapaKTePUCTHKE CABUHYTA
B HM3KOYACTOTHYIO 00;1acTh. C YBEIMIEHNEM OCBEIIIEHHOCTH OCTPOTa 3pCHUS U
BEPXHSISI TPaHUYHAS YaCTOTa PACTYT. DTU 3(PDEKTHI CBSI3aHbI C IIEPECTPOIKOI pe-
LIETITUBHBIX MOJIEH HEMPOHOB TAHIIMO3HBIX KJIETOK CETUYATKU. AarTalus ria3a
MO3BOJIIET PAabOTATh TTPAKTUYECKH B TUATTA30HE ABCHAMIIATH JIOTapUDMUIECKUX
SIMHUIT IPKOCTU UCTOYHUKA CBETA.

Anartalysi OCYIISCTBIISIETCS Ha YPOBHE IEPBUYHBIX 3BEHBEB 3PUTCIBHOM
cuctembl [Bbbi3oB, Kysnenona, 1979; Rushton, 1972]. Co3nana paboTaronias
MOJIEIb TJ00aJIbHOW OTHOCUTEIbHO MEMIJIEHHOU amanTaliuyd IO OOJIbIIOMY
YUYaCTKYy TIOJISI 3peHUST, UMUTUPYIOIIAs CUCTEMY «PELIeTITOPBl — OUTIONSPHI —
TOPU3OHTATBHBIC KIETKW», & JUTS JJOKATBHBIX OBICTPBIX UBMEHEHUM IPKOCTH —
«peLenToOpbl — OUIOJISIPhI — aMaKpUHOBKIE KJIeTKU» | KpacunbHukos, 1997].

B oGiacTt BBICOKMX M HM3KHUX ITPOCTPAHCTBEHHBIX YACTOT, B ITOPOTOBBIX
YCJIOBUSAX, YYBCTBUTEBHOCTD UeJioBeKa CHUXXeHa. B 00acTu BBICOKUX TPO-
CTPAHCTBEHHBIX YaCTOT YYBCTBUTEIBHOCTDb JUMUTUPYETCS ONTUKON TJa3a U
ITYMOM IUCKPETU3AIINH, B 00JIACTH HU3KUX — TOPMOXKECHUEM B PEIIETITUBHBIX
MMOJISIX ¥ YPOBHEM BHYTPEHHeETO IyMa, 3(hGheKTUBHAS BeIMYMHA KOTOPOTO
BO3pacTaeT ¢ yMEHBIICHMEM IPOCTPAHCTBEHHOM 4yacToThl [KpacuibHUKOB,
lenenun, 1996 a; 1996 6].

KoHTpacTHast 4yBCTBUTEJIBHOCTh B HOpME 3aBUCHUT OT psifa (haKTOPOB, TAKUX
KakK pedpakums, udpakuns 1 abeppanny riasa, spKocTb, OPUEHTALNS U Pa3-
Mep TECTOBBIX PEIIETOK, W, HAKOHEII, IMMOJOXEHNE TECTOBBIX PEIIETOK B ITOJIC
3peHUsT — MX 9KCLIEHTPUCUTET OT TOukM (ukcauuu B3opa [Campbell, 1980;
Campbell, Green, 1965; Campbell, Gubisch, 1966; Campbell, Kulikowski, 1966;
Campbell, Robson, 1968; Virsu, Rovamo, 1979].

Ha puc. 3.6 cieBa n300pakeHO CEMEMCTBO MPOCTPAHCTBEHHO-YaCTOTHBIX Xa-
PaKTEepHCTUK B 3aBUCIMOCTH OT TIOJIOKEHUS TecTa B rmoste 3peHust. Lindpbr y kpu-
BBIX — 3KCIICHTPUCHUTET, YIAICHHOCTh OT TOUKH (PUKCALIMK B30pa B YIJI. Tpajl.
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Puc. 3.6. YacTOTHO-KOHTpaCTHasi XapakTepucTuka pasfnyHbIX y4acTKoB
ceTyaTky (B 3aBUCMMOCTM OT SKCLIEHTPUCUTETA B MOSe 3peHnst Habnogarens)

CMelieHre YyBCTBUTEbHOCTHU B 001aCTh HU3KMX YaCTOT C 3KCLIEHTPUCUTETOM
JIJIS1 BEpXHEW rpaHWYHOU 4acTOThl (BbIOMpPAaeMOil MPOU3BOJIbHO HA OCHOBAaHUU
3aJaHHOTO KPUTEPHST) U TS TMKOBOM (MaKCUMaIbHOI Ha KPUBOI KOHTPACTHOM
YYBCTBUTEIBHOCTU) MPOCTPAHCTBEHHOM YacTOTHI rpahuyecku MpeacTaBIeHo Ha
puc. 3.6 cripaBa. DTO cMeIleHHe OOYCIIOBICHO TeM, YTO B IIEHTPE TIOJIST 3pESHHUS
MpeacTaBieHbl TPEUMYIIECTBEHHO MEJIKMe pelieNTUBHbIE OIS, a Ha nepude-
pun — Bce Oosiee KpymnHble. Mejikue pelienTUBHbIE MOJis MepeaaloT BbICOKUE
MPOCTPAHCTBEHHBIE YaCTOTHI, a KPyIHbIe — HU3KWeE. JleMOHCTpalus nepeaadn
“HOOpPMaALIUM B TOJOBHON MO3T PEUENTUBHBIMU MOJSIMU TAHTJIMO3HBIX KJIETOK
Pa3HbIX YYaCTKOB CETYATKHU (B 3aBUCMMOCTH OT 9KCLIEHTPUCUTETA) MpecTaBieHa
Ha puc. 3.7.

Ha puc. 3.7 npeactaBieHoO cMOAeIMPOBaHHOE MeTodaMU LIMMPOBOIT 0Opa-
00TKM N300paXkeHU T ONMMCcaHue NI, KOTOPOE MePelaeTcs OT CETYATKN B MO3T
Mpu ycioBuM pukcaunu B3opa. HeTpyaHo yBUAETh, YTO U300paKeHNUE PA3MBITO
C yIajeHMeM OT TOUYKM (PUKcaluy B COOTBETCTBUMU C 3aKOHOMEPHOCTBIO, U30-
OpaxkeHHOI Ha puc 3.6. YTOOBI MOJYYUTh aHAJTOTUYHbBIN VI OIU3KUI 9PHeKT
NP PACCMOTPEHUU MPABOTO PUCYHKA, €0 HEOOXOAUMO YBEJTUYNUTh TPUOIU3U-
TeJbHO 10 30 yrii. rpaa. U (QUKCUpPOBaTh B30p Ha 3payke IMpaBoro rjasa Mnop-
TpeTa AeBylKU. [1pu 3TOM pa3mbiTie, MOJOOHOE MPEeACTaBIeHHOMY Ha puc. 3.7
clieBa, HabJIoAaTe b OLLYIATh He OY/IeT — OH OILYTUT HEYETKOCTb BOCTIPUSTUS
nepudepun (3TO0 MPOUCXOIUT €XKECEKYHIHO U B MOBCEIHEBHOM XM3HU). OT-
CYTCTBME Pa3MbITOCTH U300paXKeHUi Ha Tiepudepun 00yCIOBIEHO TeM, UTO Ha
niepuceprn MoJist 3peHUsI HET 2JIEMEHTOB, BBIIESIONINX BHICOKME MPOCTPaH-
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Puc. 3.7. CneBa — ncxogHoe n3obpaxeHue nuua; cnpasa — MoAenupoBaHne MeTogamm
uuncpoBori 06paboTkm n306paxkeHnIn onucaHns nuua, KOTopoe nepenaeTcsi OT CETHaTKU
B MO3r. Pe3ynstaT MoAenMpoBaHus y4nTbiBaeT pa3MbITME UCXOOHOMO N306paKeHus
MEeTOA0M LM poBOI 06paboTkM N306paKeHNi Npy YCNoBUK UKCaLLUM UCTIBITYEMbIM
CBOEro B30pa Ha NpaBOM 3payke NopTpeTa AeBYLUKM

CTBEHHBIE YaCTOThI, a 3aMETUTh Pa3MbITHE U300pakeHUST MOKHO TOJIBKO MPU UX
HaTUInu. Pa3MbITOCTH JIETKO 3aMeTHA TIPY U3MEHEHUN (DOKYCUPOBKU U YXYI-
LIEHUN U300paXkeHUs Ha ceTyaTke B 001acTu ¢oBea, TAe eCTh 2JEMEHTbI, BbI-
NeJIsiionIe Kak BICOKME, TaK U HU3KKE MTPOCTPAHCTBEHHbIE YaCcTOThl. YenoBek
BCer/a 3aMeyaeT pa3HUIly B aKTUBALIMU 2JIEMEHTOB, BBIIESIONIMX BHICOKHME U
HU3KKE YacTOThI B (hoBea, HampuMep Mpu OJU30pYyKOCTU 0e3 KOPPEKIIUU WU
€CJIM SMMETPOIT CMOTPUT Ha MUP Yepe3 TITI0COBBIE CTeKIIa. 3aBUCUMOCTh KOH-
TPACTHOW YyBCTBUTEJIBbHOCTU OT pedpaKiiuu rnokazaHa Ha puc. 3.8.

KpuBasi MOyJSIIMOHHONM MepenaTOYHON XapaKTepUCTUKM ONTUKMU TJa3a
HMeeT pe3Koe CHUXEeHUE B MPaBOil BLICOKOYACTOTHOM BETBU U B 00J1aCTU BbI-
COKMX ITPOCTPAHCTBEHHBIX YACTOT. YXyAllIeHHUE Tiepeadr ONTUKOM Ij1a3a BbICO-
KHUX TIPOCTPAHCTBEHHBIX YaCTOT HAUMHAETCS C 4 LUKI/YTJ. Tpal., U YeM BBhIIIIe
4yacToTa, TeM nepenaya xyxe. [1o pacueraM, MaKCUMaJIbHO BbICOKasl MPOCTPAH-
CTBEHHAas 4yacToTa, NepenaBaemMasi ONTUKON HOPMaJIbHOTO, TO €CTh SMMETPOITH-
YecKoro (MMerollero npaBuibHy0 (OKYCUPOBKY M300pakeHUsI Ha CeTyaTke),
IJ1a3a 4ejioBeKa B IIpelesie COCTaBUT 0Kojio 60 IIMKII/YIJ. rpai.; 6oyiee BhICO-
KHUe YacTOThI ONTUKA IJa3a MepeaaTb He MOXeT. OTa 0COOCHHOCTb MPUBOAUT
K TOMY, UTO HE BCE JIeTAI 00bEKTa MOTYT OBITh OTPAKEHBI B €T0 U300pakeHUN
Ha cetyaTke. CaMylo BBICOKYIO YacTOTY, KOTOPYIO €llle BUIUT YeJOBEK, Ha3bl-
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Puc. 3.8. YacToTHO-KOHTpacTHasi xapakTepucTunka B 3aBUCMMOCTU OT pedhpakunm
rnasa HabntogaTens (BepxHUii NeBbI PUCYHOK); 0Cb abcumce n3obpaxeHa B MMHENHOM
macwtabe, NO3TOMy NpaBas BbICOKOYACTOTHAs YaCTb KPUBOKM pacTsHyTa ANnst 4EMOH-
CTpaLMmn BaXXHOCTW 3TOrO OTAENa nNpw onpeaeneHnn oCTpoThl 3peHUs Kak BEpPXHeW rpa-
HWYHOW YacToTbl. Pa3Hble KpuBble NonyyYeHbl NPU pasnuyHor cTeneHn 4edoKyCUpPOBKU.
BepxHuii npaBbi pUCYHOK — 3aBUCMMOCTb MaKCMMyMa KOHTPacTHOWN YyBCTBUTENbLHOCTH
OT AedOKyCUPOBKU ANsi PELLETKU C MPOCTPAHCTBEHHOM YacTtoTon 15 uukn/yrn. rpaa.
HWKHWUI PUCYHOK — 3aBUCUMOCTb BEPXHEN rPaHNYHON YacTOTbl OT (POKYCUPOBKM
B amontpusix [Campbell, Green, 1965; LenenvH n gp., 1985]
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BalOT BepXHel rpaHWYHOI yacTotoii. OOpaTHas eii BeJIMunMHa, TO €CTh Mepu-
OJI pEUIETKN, COOTBETCTBYET BEJIMUMHE OCTPOTHI 3peHus. OHa 3aBUCUT OT Ta-
KUX CTPYKTYPHBIX OCOOEHHOCTE! ONMTUKM IJ1a3a, Kak (POKYCHOE pacCTOsIHUE U
nuameTp 3pauyka. Ha ciekTpajibHOM $13bIKe ONTHUKA IJ1a3a MpeacTaBiseT coooi
GUABTPp HU3KUX YACTOT. B peasbHOI 3pUTEIbHONM CUCTEME SMMETPONUYECKO-
ro miasza 6e3 UCKaXXEHMI MepeaaloTcst YaCTOThl 3HAYUTEILHO MeHbIIe 60 LK1/
V1. Tpam. — Bcero juinb 10 30 muki/yri. rpag. COOTBETCTBEHHO MEPUOJ 3THX
peleTok cocrapisiet 1 u 2 yri. MUH. JlaHHOE orpaHUYeHKe TTPYU MAJIOM 3pavykKe
00ycI0BJIeHO AU(paKIIMeii.

Mezxny OCTpOTO# 3peHHsI U KOHTPACTHOI YyBCTBUTEIbHOCTbHIO UMEETCS BIOJI-
He omnpeesieHHasl 3aBUCUMOCTb, CM. puc. 3.9.
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BepxHss rpaHnyHast npocTp.
yacrtoTa (Uukn/yrn. rpag)
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Puc. 3.9. BepxHsas rpaHMYHas NpocTpaHCTBEHHAs YacToTa B LMKIax Ha Y. rpaa.
(ocb opaMHaT) 1 OCTPOThI 3PEHNST B OTHOCUTESNbHBIX AECATUYHbIX eAMHMLAX (ock abcuumc)

Ha puc. 3.9 Mbl BUIUM TOYTH JUHEHHYIO 3aBUCMMOCTb OCTPOTHI 3pEeHUS,
M3MEPEHHOM 10 OYKBEHHBIM OMNTOTHUIIAM 10 1,0, YTO COOTBETCTBYET BEepXHeEit
rpaHnYHOM Jactote B 30 mKi1/yriI. rpaa. MIMeHHO aTa TpocTpaHCTBEHHAS Ya-
CTOTa XOPOIIIO TTepeIacTCsl ONTUKOM T1a3a M COOTBETCTBYET XapaKTePUCTHKAM
PELEeTITUBHBIX TTIOJICH.

OTKJIOHEHHEe pedpaKIuy TIa3a OT SMMETPOIMUCCKOM IIPUBOANUT K U3MEHe-
HUIO BHUJA MOIYISLMOHHON TepenaToyHoil yHKIMU. OOBIYHO YXYAIIAeTCs
repeaavya BHICOKHUX TTPOCTPAHCTBEHHBIX YACTOT BCJICACTBHE YXYALIEHUS (hOKYCH-
POBKM M300pakeHMsI Ha ceTyaTke. Harpumep, yeM cribHee MuonmIeckast ped-
paKIIMS TJIa3a UCIBITYeMOTO, TeM CHJIbHEE BJICBO, B 00JIaCTh HU3KUX ITPOCTPAH-
CTBEHHBIX YaCTOT, CIBUTAETCS IIpaBasi BETBb KPMBOM YaCTOTHO-KOHTPACTHOM
XapakTepuctuku (cm. puc. 1.4, 3.7, 3.10).

ITpy MOHOKYJISIPHBIX U3MEPEHUSIX KOHTPACTHOM YYBCTBUTEIBHOCTU OTBE-
THI JIEBOTO M MPABOTO TJIa3a y JIIOAEH ¢ HOpMaJbHBIM OMHOKYJISIPDHBIM 3peHU-
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Puc. 3.10. Pa3sHble NpoCTpaHCTBEHHO-YACTOTHbIE XapaKTepPUCTUKX, JEMOHCTpUpYOLLne
pa3nuyHble Nonockl BUANMBIX NPOCTPAHCTBEHHBIX YACTOT (onpeaensieMble pasnuyunamm
B BEPXHEW rPaHNYHON YacToTe ABYX MCNbITyeMbix). Ha rpadukax sBuanmas
rornoca NPOCTPaHCTBEHHbIX YACTOT OrpaHUyeHa KpUMBOK

€M IMPAKTUYECKU UICHTUYHBI. an/I HaJIU4Ynuu pasnwmﬁ OIITUKU IJ1a3 JIN0O0 npu
IIaTOJIOTUM B CETYATKEC MM IIPOBOAAIIMX ITYTAX MOKHO 06Hapy)KI/ITb OTJINYUA
B OoTBeTax (KOTOpPbIE TeM 0O0JIblle, YeM 0OJIbllle CTEIIEHb MOPaXKEHUsT OOJIbHO-
ro miasa). [Ipu GUHOKYJISIPHBIX M3MEPEHMSIX KOHTPACTHASI YyBCTBUTEIbHOCTD
BBIILIE, [T0 JAHHBIM Pa3HBIX aBTOPOB, He Oosee yeM B 1,3—1,6 paza 1o cpaBHe-
HMIO ¢ MOHOKYJISIpHBIM HaOmoaeHueMm [MypaBbeBa u ap., 2010; Inesep, Llyk-
kepmaH, 1961; Campbell, 1968; 1974; 1980].

B 3akiioueHue OTMETUM, YTO, HECMOTPSI Ha PsI CYIIECTBEHHBIX OrpaHu-
YEHUI, MPOCTPAHCTBEHHO-YACTOTHBIN aHAIN3 B HACTOSIILEE BPEMSI SIBJISIETCS
€IMHCTBEHHBIM MHCTPYMEHTOM JUISI OLIEHKU (DYHKLIMOHATBHBIX BOBMOXHOCTEM
MPOCTPAHCTBEHHOIO 3peHus yesoBeka. [IpakTuueckoe npuMeHeHue CBOIUTCS
K MBMCPECHUIO KOHTpaCTHOIZ YYBCTBUTCIIbHOCTHU YE€JIOBEKA K CMHYCOMIAJTbHBIM
pelleTKaM pa3in4HON MPOCTPAHCTBEHHOM YaCTOThI M K TIOCTPOEHUIO YACTOTHO-
KOHTPACTHBIX XapaKTePUCTUK 3PUTEIbHOI cucTeMbl. YaCTOTHO-KOHTPACTHAs
XapaKTePUCTUKA OTPaXKaeT BUAMMBIA YEJIOBEKOM B IOPOTOBBIX YCIOBUSIX Ha-
OJTI0JIeHUS] TPOCTPAHCTBEHHO-YACTOTHBIN Marna3oH. PaznmnuHbie 3BeHbs 3pU-
TEJIbHOTO aHaJM3aTopa — OITHKA IVIa3a M HEPBHAs 4aCcTh — Pa3jIMYHBIM 00-
pa3oM OrpaHNYMBaIOT BI/IZ[I/IMI)Iﬁ l'[pOCTpaHCTBeHHO—‘-IaCTOTHbIﬁ Anara3oH.
VxylieHnue COCTOSIHUS ONTUKU IJ1a3a MPUBOAUT K CHUXKEHUIO YYBCTBUTEIIb-
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HOCTHU B 00JIACTH BBICOKMX MPOCTPAHCTBEHHBIX YaCTOT. YXYIIIIEHUE COCTOSTHUS
HEPBHOTO OT/ea 3pUTEIbHOTO aHaIM3aTopa MPUBOIUT K CHUKEHUIO YYBCTBH -
TEJTPHOCTH B JIIOOOM yJacTKe BUAMMOTO JMaria3oHa B 00JIACTU HUBKHX, CPEIl-
HUX U BBICOKMX IIPOCTPAHCTBEHHBIX YacTOT. CHIDKEHHME B 00J1aCTH HU3BKHUX
MMPOCTPAHCTBEHHBIX YACTOT MMEET OOJIBIIYIO0 JUATHOCTUIECKYIO LIEHHOCTD, TaK
KaK OTpaKaeT HAPYILICHUsSI B HEPBHOM CHCTEME, KOTOPbIE HEJIb3sI OOHAPYKUTh
TPaAULIMOHHBIMA METOJAMU U3MEPEHMS OCTPOTHI 3peHust. OIHAKO OCHOBHBIM
KIMHAYECKIM METOIOM OICHKM (DYHKIIMOHAJIIBHOTO COCTOSTHUS TJla3a, earH-
CTBEHHBIM METOJIOM ITO00Pa OYKOB, METOIOM, OIIPEACIISTIONINM BEPXHIOI I'pa-
HUYHYIO IPOCTPAHCTBEHHYIO YaCTOTY, OMPEACIISIONIYIO ITOJIOCY ITPOITYCKASMBIX
MMPOCTPAHCTBEHHBIX YACTOT, SIBJISIETCSI METO OLICHKU OCTPOTBI 3PEHUSI.

I'AABA 4

BHYTPEHHMUI IIIYM
3PMUTEABHOM CUCTEMBI

4.1. TIOMEXA M BHYTPEHHUM LIIYM
CUCTEMBI KAK ®AKTOP OITPAHMYEHM I
BOCIIPUIATUI

BaxHeiiimumMu dakTopamu, orpaHMYMBAIOIIMMU TOYHOCTh Paclio3HaBaHUS
U YyBCTBUTEJbHOCTb OOHAPYKEHUSI CUTHAJIA B TIOPOTOBBIX YCIOBUSIX, SIBJSIOTCS
BHEIIHSISI IOMEXa U BHYTPEHHUI LIYM 3pUTEIbHON CUCTEMbl. BHEMIHUE 111ym
Kak (hakTop, OrpaHUINBAIONINI BOCTIPUSTHE, 3a4acTyIO OUYEBHICH: CHETOTIA,
IIOXIb, TYMaH, JIbIM, JIUCTBA Tafarolias u JucTBa-GoH, TpaBa Kak hoH, caMast
pa3HoOOpa3Hask UCKYCCTBEHHAs1 MaCKUPOBKa, (POTOHHBIN 11yM. BHelHss 11o-
Mexa MOXET TepeKpbiBaTh Hab0AaeMbIil O0BEKT, a MOXET JIMILIb €r0 OKpY-
XaTh. Pacrio3HaBaHMe B 3TOM cliydae CBOAUTCS K BbIIEICHUIO (PUTyphl U3 (hoHa.
BHenrHss ToMexa MOXKET ObITh alIMTUBHAST U MYJIBTUTIIMKaTUBHAs | Kpacuib-
HUKOB, 1958; 1986; 2011]. B mpoliecce 3BOTIOINN YYBCTBUTEIHPHOCTD U TIOMeE-
XOYCTOMYMBOCTh CUCTEMBI OIpeesiiachk yeaoBusmu ooutanust [Pupcos, To-
BapnoBckuii, 1990; 2000; Tubunos, 2013; Bacuiwes, Tudbunos, 2018; Barlow,
1978; 1980; 1999].

YT0OBI YIyUIINTh OTHOILIEHWE CUTHAJ/IIYM, PEUCTITUBHBIE TIOMS IJIT HOY-
HOTO 3peHusI (IMaJIOUKOBBIC) UMEIOT OOJIbIlIMe pa3Mephl. B 00oJbIIMX pelenTus-
HBIX TOJISIX JIETYe OCYIIECTBUTh HAKOIUJIEHUE CUTHAJA, XOTsI MPU 3TOM MPOMC-
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XOIUT MOTeps paspeniaioniein crirocoonoctu [Inesep, Llykkepman, 1961; 1986;
2011]. TTomMmuMo BHELIHEH TOMEXU, KOTOPasi 3aBUCUT OT YCJIOBUI HAOTIOACHUS
U OMpeaesieT OTHOIIEHWE CUTHAI/IIYM BXOMHOTO M300paxkeHUs, MCKaXaTb
BXOJHOWM CUTHAT MOXET elle MU BHYTPEHHUI 1myM. BHyTpeHHUIl 11yM — 3TO
cobupaTesbHOE TMOHSITUE, TaK KaK MMEIOTCSl pa3iMyHble ero UCTOYHUKHU, Ha
Pa3HBIX YPOBHSIX 3pUTENBHONM CUCTEMBI. YkKe Ha MEepBOM KacKaje, Ha YpOBHE
doTOopeLenTopoB — 3TO MOXKET OBITh U MEMOPAHHBIN IIIyM, U IIIyM JTUCKPETH-
3auuu. Ha nocnenyroimx stanax BHyTPEHHU 11IyM CBsI3aH B IIEPBYIO OYEPEb
C CaMOMPOU3BOJbHBIM BbIOPOCOM MEAMATOPOB, U OH IMPUCYTCTBYET BO BCEX
3BEHbSIX 3pUTEJbHOI cucTeMbl. Ero BeJlMuMHa pa3jiuyHa B pa3Hble BO3pAaCTHbIE
MepUOIbI XKU3HU YeoBeKa. Y AeTeil ypoBeHb BHYTPEHHETO IlIyMa BbIlIe U T0-
roieHne (POTOHOB XyXke, YeM Y B3POCIHbIX, B CTO pa3. MI3MeHsieTcsl OH U OT
(YHKIIMOHAJIBHOTO COCTOSIHUSI, BO3PACTAET MPU MATOJOTHH.

TToHsITUSI BHYTPEHHETO IIIyMa W €ro BeJMYMHbI BOIIUIM B OCHOBHOM MCUXO-
usznueckuii 3akoH. OH BBeneH PexHepoM B 3HaMeHaTe b ypaBHeHUs byrepa—
BebGepa kak coOOCTBEHHBIN «CBET» ceTyaTKU. be3 mpeacraBieHus 0 BHYyTpeHHEM
IIyMe IMPUHLIMITBI BOCTIPUSITUS TTOHSITh HEBO3MOXHO. [Tprpoaa JaHHOTO sIBjIe-
HUST — B «TEIJIOBOM IIIyMe», CAaMOTIPOM3BOJLHOM Pa3IOKEHWH 3PUTEITHHOTO
MUIMeHTa B peuentopax. B pe3dysbrate Xopouio u3ydeHHO 1eny OMoXxumMuye-
ckux npoueccoB [lToBapaosckuii, 2007; OctpoBckuii, 2007] Bo BHELIHEM cer-
MeHTe (hoTopelenTopa MOrJOIIeHHbIM KBAHT CBETa BbI3bIBAET 2JIEKTPUUECKUIA
OTKJTUK, SIBJISIIOIIUIACS HAYaJIOM 3pUTEIBHOTO OTBETA HA BHEIIHUN pa3apaku-
Tesb. ONIyIIeHne cBeTa BO3HUKAET TTPH JIIOOOM BUIE pa3apaXkKeHUs TIEPBUIHOMN
3pUTENIbHOM cucTeMBbI. JItoObIe COOM B IEATETLHOCTU 3PUTEIBHOM CUCTEMBI B CO-
OTBETCTBUMU C 3aKOHOM MioJuiepa o cnetuduyecKkoil 3HepruM OpraHoB YyBCTB
MPUBOJIST K 3pUTEJbHOMY OIIYIIEHHIO. B pe3ybrate caMompon3BOJBHOTO pac-
Majga 3pUTeJbHBIX MUTMEHTOB, HAllpUMep B pe3yJibTaTe TEIIOBOTO JABUKEHMUS
MOJIEKYJI, MOXEeT BO3pacTaTh BHYTpeHHMI 1TyM. CaMOTIPOU3BOJIBHBIN BBHIOPOC
MeauMaropa B CHHAINTUYECKMX WIEJSIX BbI3bIBAET CUHAMNTUYECKUI IIyM. DTH
BBIOPOCHI M3MEHSIIOT CAyYallHbIM O00pa3oM IMPOHUIIAEMOCTb CHMHANTUYECKOM
MeMOpaHbl, YTO MPUBOAUT K CAMOMPOU3BOJILHBIM pa3psiiaM KJIeToK. Bennuu-
Ha BHYTPEHHETO IIIyMa BO3pacTaeT MpHU LIeJOM psijie 3a00JIeBaHUI, TO3TOMY €ro
M3MEpEHNEe NMeET OOJIbIIIOe TTPaKTUIeCKoe 3HaUeHue. M3MepeHnst BHyTpeHHe-
ro myma, no npemnoxeHuto H. H. KpacunbHukoBa, ocylecTBsiloT KOCBEHHO
Kak aKkBUBajieHTHOro. [Tprmep pesysibrata u3BMepeHuii 4aCTOTHO-KOHTPACTHBIX
XapaKTEePUCTUK B YCJIOBUSIX TTIOMEXU AaH Ha puc. 4.1.

DT SBIEHUST MOXHO He TOJbKO M3MEPUThb, HO M TpomoaeaupoBaTb. Ha
BXOJl 3pUTEJIbHOM CUCTEMBI TIOJAeTCS] CUTHAT — PEIIeTKH pa3HO MpoCTpaH-
CTBEHHOM 9aCTOTHI, U3MEPSIETCSI KOHTPACTHAST YyBCTBUTETHHOCTh. K BXOmHOMY
CUTHaJly, pelieTke, 100aBseTcsl moMexa. MeHssl 3HauyeHue CpeaHeKBaapaTh-
YeCKOro OTKJIOHEHMsT WJIM KOHTpacTa MUKceei, 00pasyrolux nomMexy, MoxXHO
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Puc. 4.1. YacToTHO-KOHTpacTHas xapakTepucTuka y 30opoBoro Habnogatens
npu pasnnyHoM ypoBHe (CpeaHeKkBaapaTUYeckoM OTKIOHEHMWN) KOHTpacTa BHELLHEN
nomexu (cnpaesa — NpuMep pPeLIEeTKM OAHON NPOCTPaAHCTBEHHOM YacTOThI
N KOHTpacTa, HO C pa3HbIM KOHTPAcTOM MOMeXMU)

M3MEPUTH YPOBEHD BHYTPEHHETO IIyMa KaK SKBUBAJIEHTHOr0. OOBIYHO TIpUMe-
HAIOT IIAPOKOTIOIOCHYIO TOMEXY — BHENIHWIA KBA3UOEbI alIUTUBHBIN IIyM
[KpacuipaukoB, 1958; 1986; Kpacunpaukos, LllenernuH, 1996 a; 1996 6; 1lle-
JienuH u ap., 1999; bonnapko u ap., 1999].

VYKaxeM, 4TO [IOMUMO BEJTMYMHBI BHYTPEHHETO LIyMa MbI 00paTH/I BHUMaHUE
Ha ero TPOCTPaHCTBEHHO-YAaCTOTHBIE XapaKTEPUCTUKU. Beab 0OBIMHO TIpearno-
JIaraeTcs, 9To MPOCTPAHCTBEHHO-YACTOTHEIIA CITEKTP BHYTPEHHETO IIIyMa GeJIbIii.
JItst U3y4eHnsl MEXaHU3MOB IIPOCTPAHCTBEHHOTO 3PEHMS PEILAOLINMHU ABIISIOT-
CS1 IPOCTPAHCTBEHHbIE XaPAKTEPUCTUKM BHYTPEHHErO LIyMa. Pe3yisrarhl IIpo-
BEIEHHBIX HAMU MCCIJIEN0BAHMIA TTO3BOJIMIA YCTAHOBUTD BAKHEMIINIA SKCIIEPH-
MEHTaJIBHBIHA (PaKT — OKPACKy BHYTPEHHETO IIIyMa B3pOCIIOTO YEJI0BEKA U TO, UTO
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Y HOBOPOXIEHHBIX OH MPAaKTUYECKN Oesblii. BHYTpeHHUIT 1IyM MMeeT MOoIbeM
B 00J1aCTM HU3KUX U BBICOKUX TTPOCTPAHCTBEHHBIX YaCTOT. DTH MTOIBEMbI UMEIOT
pasHyto mpupory. KoHTpacTHBII BHYTPEHHMIA IITyM B HU3KO- M CPETHEIaCTOTHOM
00J1aCT! TIPOCTPAHCTBECHHBIX YaCTOT OIpPEIe/IsIeTCs] XapaKTepUCTUKAMK CBSI3ei
TOPU30HTATIBHBIX KJIETOK CETYaTKU. B IIpocTpaHCTBEHHO-BBICOKOYACTOTHOM 00-
JIACTU 3HAYeHNEe BHYTPEHHETO IIyMa — 3TO MPAKTUYECKU IIIyM AMCKPETU3ALINU
M300paXkeHUsI, OCYIIeCTBISIEMbIif MO3aUKOii (DOTOPEIIeTITOPOB.

BenmmunHa BHYTpEeHHETO IIIyMa MaKCUMaJIbHO CHUKCHA B O0JIACTU CPEITHUX
IIPOCTPAHCTBEHHBIX YaCTOT. MaKCHMMyM BeJIMUMHBI BHYTPEHHETO IITyMa B3pOC-
JIOTO YeJI0OBeKa HAXOIUTCS B 00JIACT HU3KUX IIPOCTPAHCTBEHHBIX YaCTOT, & MM~
HUMYM — B 00JlacTM cpenHux. Ha ocHoBaHMU 3TOM YCTAaHOBJIEHHOM HaMu 3a-
KOHOMEPHOCTU MBI CAEIaIN TIPEATNONOXKEHWE, YTO CIIEKTP BHYTPEHHETO ITyMa
OTpeesIsieT BU IIPOCTPAaHCTBEHHO-YaCTOTHOM XapaKTePUCTUKH 3pUTETHHOM CH-
creMbl (puc. 4.2). A UMEHHO OH OIpEIEIsieT CIal YyBCTBUTEJIBHOCTU B 00JIaCTU
HM3KUX ITPOCTPAHCTBEHHBIX YaCTOT TaM, TJIe BHYTPEHHMIA IITyM BEJIHK, ¥ ITOIBEM
B 00JIaCTU CPEIHUX YACTOT TaM, [e BIUSHUEC BHYTPEHHETO IIyMa YMEHbIIIaeT pa-
00Ta peLIeNTUBHBIX MMOJIei TAaHTJIMO3HBIX KJIETOK CETYATKU U HEMPOHOB 3PUTEITb-
HOIi Kopbl. TpaTUIIMOHHBIE TTONBITKA OOBSICHUTD 3TOT CITaJl TOJIbKO TOPMO3HOM
nepudepueil pelieNTUBHbBIX MTOJIEH MPU KOJIMYECTBEHHOM MPOBEpKe He yBeHYA-
JIACH YCTIEXOM.
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Puc. 4.2. [pocTpaHCTBEHHO-YaCTOTHbIN CNEKTP BHYTPEHHETO LyMa
3puTenbHon cuctemsbl [Krasilnikov et al., 2000; Shelepin et al., 2000]
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[TokazaHo, 4TO ypOBEHb BHYTPEHHETO IITyMa — Mepa COCTOSTHUSI 3pUTETLHOTO
aHanmm3aropa. MCTOUHMKY BHYTPEHHETO IIIyMa pa3IMdHbI B pa3HBIX 3BeHbIX. J1J1s1
HUX UCCJIEOBAHUSI TPEOYIOTCS pa3IMuHble METO/bl. YCTAaHOBJIEH IMOBBIIIEHHbIN
YPOBEHb BHYTPEHHETO IllyMa Y O0JIbHBIX C TOPAKEHUSIMU 3pUTEbHON CUCTEMBI.

BepHeMcst K MPOCTPaHCTBEHHON AWMCKPETU3AlUM BOCIIPUHMMAEMBIX U30-
OpaxkeHWit Ha ypoBHe (POTOPELENTOPOB KaK MCTOYHUKY IirymMa. DyHKIIMS pa3-
MBITHS UJeaTbHBIM CITIOCOOOM TOJOTHAHA K pa3MepaM peLielITOPOB U pa3Mepy
pelenTuBHOTO Tosist. JI1si yMEHbIIEHUS 1yMa TUCKPETU3aluu n300pakeHue
B HOpME MPU SMMETPOIUM CJIeTKa pa3MbITO OTHOCUTEJIbHO Pa3MepoB pelier-
TUBHBIX moJiei. [TokazaHO, UTO CHUKEHME BEJIMYMHbBI 1IyMa AUCKPETU3ALUN
obecrieynBaeTcsl Kak ONTUYECKOM (DYHKIIMel paccessHUs, TaK U B PELENTUB-
HBIX TOJISIX TAHTJIMO3HBIX KJIETOK CeTYaTKU. PelienTUBHbBIC TIOJISI TAaHTJIMO3HBIX
KJIETOK CETYATKU YMEHBIIIAIOT BEJIMUMHY 3TOTO LIyMa B 00JaCTU CPETHUX MPO-
CTPAaHCTBEHHBIX YAaCTOT 3a CUET MPOCTPAHCTBEHHOTO U BPEMEHHOI'O HaKOILIe-
Hus. PeuienTuBHbBIE TMOJST 3pUTEIbHON KOPbIl MUHUMU3UPYIOT TTOMEXY B COOT-
BETCTBUU C TeOMETpUEl BXOJHOTO CUTHaIa. DTO 00ecrneuyrBaloT pelieNTUBHbIC
0151 HEMPOHOB 3pUTEIbHOM KOphl. [TokazaHo, KaKM 00pa3oM KOHCTPYKIIHS
PELIENTUBHBIX MOJIEH 3pUTENIBHOI KOPHI COTJIACOBaHA CO CTATUCTUUECKUMU Xa-
paKTEpUCTUKAMU U300paKeHuii oKpyxKatolero Mupa. HapymeHnue padotsl pe-
LIENTUBHBIX MOJIE MPUBOJAUT K Pa3BUTHIO DUIBTPALlMOHHOI arHO3MU MPU Heil-
poodTaTbMOJOTHYECKUX 3a00eBaHUsIX. TepMUH «(bUIBTpallMOHHAS aTHO3MSI»
BBesl M. U. LlykkepMaH Ha OCHOBE pe3yJbTaTOB KJIMHWYECKUX HAOJIOAeHUI
W. M. TonkoHororo, {. A. Meepcona, E. I1. Kok u apyrux ucciaenoBareneii
IUJIS1 CJTydaeB TIJI0XOT0 BbIAEJEHUS CUTHAA U3 1IyMa O0JIbHBIMU € JJOKAJTbHBIMU
MopakeHUsIMU TosioBHOro Mosra |Torkonoruit, Llykkepman. 1963]. [Tommmo
MopaxkKeHUs1 oNpeaeJeHHbIX HEMPOHHBIX CeTell, 00eCreunBaloIIX BhIAEICHNE
CHUTHAJIa U3 1lIyMa 1 pacIio3HaBaHUsl, pa3BUTHE (DUIBTPALIMOHHON arHO3UMU CO-
MMPOBOXIaeTCs yBeJIMUEHUEM BHYTPEHHETO IIyMa. YPOBEHb BHYTPEHHETO IITyMa
BO3pACTAET B pe3yJIbTaTe CaMbIX pa3HbIX 3a00J1€BaHUIA, U €r0 UBMEPEHHUE TENEPh
ctano goctynHbeIM [Kpacunbnukos, Ilenenun, 1996 a; 1996 6; demkoBud,
enenun, 2000].

CospeBaHne TOPU3OHTANIbHBIX CBS3€i B T€UEHME MEPBBIX JIET XXU3HU T0-
3BOJISIET YMEHBIINUTh 3HaUY€HWE BHYTPEHHETO IIyMa B 00JIACTU CPEAHUX IPO-
CTPAaHCTBEHHBIX YAaCTOT 32 CUET YJYyYLIEHUS] HAKOIJIEHUSI CUTHAJA B Mpeaesiax
pelienTuBHOTO 1081, [ToaTOMy y peGeHKa B MepBble I'OJIbl C KAXIbIM MeCSLeM
KM3HU KOHTPACTHAsI YyBCTBUTEJIbHOCTh MOBBIIIAETCS B 001aCTU CPEIHUX TTPO-
CTpaHCTBEHHbIX YacTOT. C KaXKIbIM TOAOM 10 CEMU JIET KOHTpACcTHAsl YyBCTBU-
TEJLHOCTb PacTeT B 00JIACTH CPEIHMX U BBICOKMX MPOCTPAHCTBEHHBIX YaCcTOT
U TIPaKTUYECKU HEe MEHSIETCS B 00JacTH HU3KUX. [TOBBIIIEHNE KOHTPACTHOM
YYBCTBUTEJIBHOCTU B O0JIACTM CPEIHMX IMPOCTPAHCTBEHHBIX YAaCTOT IPOMC-
XOJIUT 3a CYET CHUXKEHUsI KOHTPACTHOTO BHYTPEHHETO 1IyMa, 3TO JOCTUIaeT-
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cs1 Oarogapsl yaydllleHUIO XapaKTePUCTUK PELIENITUBHBIX MOJIEH raHTJIMO3HBIX
KJIETOK CeTYaTKW M 3PUTEIbHON KOpPHI. JIpyroit MexaHu3Mm yaydiieHusl B OHTO-
TreHe3e YyBCTBUTEIbHOCTH B 00JIACTU BBICOKMX MPOCTPAHCTBEHHBIX YACTOT pa3-
BUBaeTCs 0Jjlaronapsi Co3peBaHUIO (POBEOJIbI, MOSIBJICHUIO MEJIKUX PELIETITOPOB,
OoJiee TJIOTHOM MX YIMaKOBKU. B pe3ynbrare yMeHbIIAeTCsl IIYM OTUCKPETU3a-
LIUM B BICOKOYACTOTHOI oOsacTu. Peuientopsl jydiiie 3aXBaTbIBAIOT (POTOHEI.
YacTOTHO-KOHTpacTHasl XapaKTepMCTHKa TpUoOpeTaeT BUI XapaKTEPUCTUKU,
MpUCYIIEei B3pOCIOMY YEJIOBEKY.

4.2. KOOOOMUIMEHT DOOEKTMBHOCTM
3PUTEABHOM CUCTEMBI B YCAOBUSIX
TIOMEXU

Ha ocHoBe Teopuu CTaTMCTMUYECKUX pelleHMil eie B S50-€ roabl MpoIuio-
ro Beka H. H. KpacuibHukoBeIM ObuTa pa3paboTaHa MOAEIb COIJIACOBAHHOM
GuIBTpay B 3pUTEIBHOI cCTEMeE YesloBeKa. BhUTo yCTaHOBIIEHO, UTO YeJIOBEK
pacro3Haet npoctbie Gpurypbl Ha oHe ciydyallHOW TTOMEXM MOYTH TaK Xke, Kak
1 ONTUMAJIbHBINM HaOI0AaTe b, DTO JOBOJIBHO OJM3KO K TOMY, YTO JeaeT Uie-
aJbHBIN HaOOAaTe b, HO UMEIOTCS HEKOTOpbIe OTAMYMs. [[1s1 onmucaHusi 3TUX
OTJINYMIA ObLT BBedeH Ko3(hdUIMEHT 3 GheKTUBHOCTU HabmogaTens: [Barlow,
1978; 1980; 1999; Burgess et al., 1981]. KoadduuueHT 3h(PeKTUBHOCTU SIBISIETCS
MEPOM PACXOXAECHUS MEXY PE3yJIbTaTaMU, KOTOPBIE IIOJYyYEHBI B OIBITAX C JaH-
HBIM UCIIBITYEMbIM MPU Paclo3HAaBaHUM OOBEKTOB, M pe3ybraTaMu, KOTOPbIE
MOJIy4Y€eHbI B OIBITAX C UACATbHBIM HaO0AaTeIeM, MOAE/bIO, OCYILIECTBISIOLIEH
pacrio3HaBaHue 3THX K& 00BbeKTOB B ycioBusix nmomexu [KpacunbHukoB 1958;
1986; KpacuibHuKOB 1 ap., 1997; 1999; lanbko u ap., 1999].

CornacHo onpeneneHno KoadpuunreHTta 3¢pGeKTUBHOCTH, BEeJIMUMHA, 00paT-
Has aToMy KoadduuueHty (1/m), moka3biBaeT, BO CKOJIbKO pa3 Hy>KHO YBEJIUUYUTh
SHEPruIo CUTHAJA B CJIyyae ero orno3HaBaHMsl HAOMoAaTe sIMU K DHEPIMU CUT-
HaJla MpPU €ro OMO3HAaBaHUU MOJAEJBIO JIIsl TOTO, YTOOBI MOJTYYUTh OAUHAKOBBIE
BEPOSITHOCTU MX MPABUJIBHOTO OTIO3HABAHUSI WJIU OOHAPYKEHMSI.

KoadduimeHT 3¢hdeKTMBHOCTH 17151 KOHKPETHBIX 3M0POBBIX MCIBITYEMBbIX
MOXKET TOBOPUTh O (DYHKIIMOHAIBHOM COCTOSIHUM 3PUTEIbHOI CUCTEMBI, O €€
CMOCOOHOCTH pacrno3HaBaTh OOBEKTHl M MPUHKUMATh pellieHus. Ecau npume-
HUTb JAHHBIN MOAXOJ K WCCIEAOBAHMIO HapyllIeHW paboThl «3pUTETBLHOTO
oTIesa MO3ra», MOXKHO M3MEPUTh (DYHKIIMOHAIBHOE COCTOSIHUE LIEHTPATbHBIX
OTIEJIOB 3pUTEBHOM CUCTEMBI TP HAPYIICHUSX AesTeIbHOCT Mo3ra. Kpome
TOTO, B clly4yae 310poBbIX HaO oaaTeei KoaddbuuneHt apdekruBHoCTA OyaeT
SIBJIITHCSI MEPOI OLIEHKHU KauyecTBa TEKCTa.
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Hnst onipenenenust 3p@GeKTUBHOCTU pabOThI ¢ TEKCTaMU ObLT pa3paboTaH HO-
BBIIf METOJI, OCHOBAHHBIII HA METOE CPAaBHUTEIBHBIX U3MEPEHUI (UETOBEK —
KOMITbIOTEpHAsi MOJIEIb ONITUMaJIbHOTO HaboaaTess1). B ocHOBy MeTona nmojio-
JK€HO CpaBHEHME pe3y/IbTaTOB paclo3HaBaHMSI OJHOTO U TOTO XK€ U300paKeHUs
00bekTa Ha (hoHe TMTOMeXU KakK YeJT0OBEKOM, TaK U MoJiesibio Haomoaarens [ Kpa-
CWJIBHUKOB U fp., 1997; 1999; Jlanbko u np., 1999]. Iyt 5T0ro UCIonb3oBain
HEKOPPEIMPOBAHHYIO UMITYJILCHYIO MHBEPTUPYIOLILYIO TIOMEXY, KOTOpast Gesibie
MUKCEJIU M300paxeHus rpeBpaiaia B YepHbie, U HA000poT. B kauecTBe MephbI
MHTEHCUBHOCTHU ITOMEXM Obl1a UCIT0JIb30BaHa BEPOSITHOCTh BOBHMKHOBEHUSI €€
HUMITYJIbCa, MO KOTOPbIM MOHUMAIOTCS YCJIOBHBIE MTUKCEIU, U3 KOTOPBIX COOM-
panoch U300pakeHue-cTuMya. CTUMYJIOM CIIY>KWJIM TEKCThI, a KOHTPOJIbHBIM
3JIEMEHTOM — pa3pbiB B OyKBax, paBHbI 5 yria. MuH. [1pu Takoii MocTaHOBKE
HUCCIEN0BAHUI U3MEPSITh CIENyeT BEPOSITHOCTb MPABUJIBHOTO PAaclO3HABAHUS
MOJIOXKEHUSI pa3pbiBa MPHU 3aJaHHOM YPOBHE MTOMexW. Mbl IPUMEHSIA YEThIpe
yposHs momexu: 0,1; 0,2; 0,3; 0,4. [Tpu KaxkaoM YpoBHE IOMEXH CTUMYJI IIPEIb-
saBasu 52 pasza. [1pu npoBeaeHUN M3MepEeHU I UCTIBITYeMOMY CTaBUIaCch 3a1a4ya
pacIio3HaTh OJHY U3 YEThIpeX OYKB 3TAJIOHHBIX IIPU(GTOB B YCIOBUSIX, KOT/Ia Ha
n300pakeHne HajoxeHa momexa. [Tpu o6paboTKe 3KCIepUMEHTATbHBIX TaH-
HBIX KO3 duimeHT 3(pheKTUBHOCTU 151 BLIOPAHHOTO Kjlacca M300pakeHUi -
TEKCTOB CJIEJYEeT ONPENessATh UCXOMAS U3 CIAENYIOUIUX PACCYXKIECHUIA.

Kaxk n3BectHo [KpacuibHukoB, 1986], BepOSTHOCTD ITPaBUILHOTO OIMO3HA-
BaHUsI CTUMYJIbHOTO OObEKTa B IPUCYTCTBUU TTIOMEXU P 1 OTHOIIIEHWEe CUTHAJIa
K mrymy W 11 n300paskeHUi OMMHAKOBOM 9HEPTUM, TTapaMeTPhbl KOTOPBIX TTOJI-
HOCTbIO U3BECTHbBI, & PA3HOCTU B3aMMHO OPTOTOHAJIbHbBI, KAKUMM U SIBJISIIOTCS
HCIOJIb30BaHHbIE B OIbITAX M300paXkeHMs1, CBSI3aHbl MPUOJMKEHHBIM COOTHO-
LIEHUEM:

p= [1+0(Q¥-Q)]

rae O, u Q, — KO3 ULNEHTBI, 3aBUCSIINE OT TOTO, U3 KAKOIO KOJIUYECTBA
M300paKeHUl HAOMIONATEeI0 TTPUXOIUTCS IeiaTh BHIOOP MPU OMO3HABAHUU.
HuTterpan BepositHocTH (D) mosryganu cieayronmm oopa3oMm:

2

7z ==
CD(z)zzje 2 dx.
27 0

B nanHoM ciyuae BbIGOp mesancs u3 yeTbipex usobpaxenuit (g, = 0,68,
a Q, =0,57). [lpu pacuere koo duuneHTa 3hbEKTUBHOCTH 110 U3BECTHBIM U3
OITBITOB 3HAYCHUSIM BEPOSITHOCTH IPABUJILHOTO OIMO3HABAHUSI M300pakKeHUIA
CTUMYJIOB BHaYaJIe HAXOIWJIN COOTBETCTBYIOIINE 3HAUCHUSI OTHOIIIEHUS CUTHA-
JIa K IIyMY JUTSI UCTTBITYEMBIX M JUTSI MOJEH 110 (hopmyIie:
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o) (2p-1)+Q,
Qo ’

KOTOpas ToJlydeHa U3 MPUBEIEHHO BBIIIIE, a 3aTeM 10 HaiJIeHHbIM 3HAYEHU -
sIM OTHOIIIGHUI CUTHAJIA K IIyMY JUIsl HaOaoaarenei Y ., ¥ Momenn ‘PMOE o
dopmyie: 5

VHa6u

Y=

n=
WYmon
BbIYMCISUIA KOA(PDULIMEHT 3D GHEKTUBHOCTH.

Beimu yctaHOBJIEHA BEPOSITHOCTh MPABUIIBHBIX OTBETOB MPU YTEHUU OYKB U
usMepeHa 3(PGhEeKTUBHOCTb PabOThI 3PUTESILHON CUCTEMBI IO CPABHEHUIO C MO-
JIEJIbI0 ONTUMATBHOTO HabonaTessl. TO MO3BOJISIET MpeicKa3aTh XapakTep Ha-
PYILIEHUS UYTEHUS B PA3HbIX YCJIOBUSIX, OMPENETUTh CTENIEHb HAPYIIIEHUS YTSHUS.
L1t IpoBepKuU TaHHOI METOMMKY paboTa ObUIa BHITIOTHEHA ITPU TIPEAbSIBIICHUN
yeTbIpex OYKB WM Jaxe OAHOW CTUJIM30BaHHOM OykBbl «C» 1o JIaHIO0MBTY B Ye-
TBIPEX OPUEHTALUSIX.

DddekTuBHOCTL pabOThI 3pUTENBHOI CUCTEMBbI ObLTa U3MEPEHA B YCIOBUSIX TTO-
MeX U OIKcaHa HaMU B paMKax MOJIEJIU COIIacOBaHHOM (puibrparuu (puc. 4.3).

[Momexa BH. wym

Corn. MpuH.
duneTp Mopor 1™ peLueH.

KaHanbl

v

CTUMYT

Puc. 4.3. Mogenb cornacoBaHHON hunsTpaumm B 3pUTENbHON cUcTeMe
yernoBeka [KpacunbHukoB, 1958; 1986; KpacunbHukoB un ap., 1986—2004]

HcnbiTyeMbie — 300pOBBIe CYOBEKTBI M IMAIIUEHTHI ¢ «<KOMITBIOTEPHBIMU» HE-
Bpo3amu. Kpome Toro, 66111 pa3paboTaHbl METOIBI CPAaBHUTEIHLHOTO aHAIM3a
YeJIOBEeK-MallliHa UTST OIICHKH 3 HEKTUBHOCTH pabOTHI HAOTIOMATEIIs TI0 CpaB-
HEHUIO C UaeajbHBIM HabmonareneM (puc. 4.4).

W3mepeHust yenoBeK-MalimHa ObUTU BBITTOJIHEHBI B COOTBETCTBUY C MOJIE/IBIO
COIJIacCOBaHHOW (MIBTpalUU. DTOT METOJ, IMO3BOJIWII TTOJYYUTh KOJUUECTBEH-
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BxogHow curHan. Tect

v J

Mogenb Ha6bntopartens

v U

Peaynbrarbl % Pesynerarbl

Komnapatop
CpaBHuBatoLLee

\ YCTpomncteo /

Puc. 4.4. CxemaTtnyeckoe npefcTaBieHne MeToaa CPaBHUTENbHOTO U3MEPEHNSI MOPOroB
pacrno3HaBaHusa MallvHOW (Mo4ernb, UMUTMPYOLLAst ONTUManbHOro Habnoparens,
C ynpaensieMbiM HAOOPOM UCXOAHbIX 3HAHUIA) N YENOBEKOM-0NEPaToOpPoOM
[KpacunbHukoB u gp., 1996—2004; KpacunbHukos, 2011]

HBIE XapaKTePUCTUKU 3PUTEITHHOTO BOCIIPUSITHS 1 PE3YJIBTaThl U3MEPEHMS KO-
s durreHTa 3 HEKTUBHOCTHA pabOTHI 3pUTEIIEHONM CUCTEMBI KOHKPETHOTO HC-
nbiTyeMoro (puc. 4.5 u 4.6).

p

0,5

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

Puc. 4.5. BeposiTHOCTb (p, OCb OpPAMHAT) NPaBUNBLHOMO pacno3HaBaHWs CTUMYyna B 3a-
BUCKMOCTM OT BEPOATHOCTU (p,, 0Cb abCLMCC) NOABMNEHNS LLYMOBOIO MMMYrbCa: BEPXHASA
NMHWA — MOAENM ONTUManbHOro HabnaaTens; cpeaHsas — 300POBbIE MIOAN; HUXKHAA —

NaumneHTbl C KKOMMbIOTEPHBIMUY HEBPO3aMu Npu YTeHumn Tekcta [daHbko un ap., 1999]

W3 puc. 4.6 BUIHO, 4T0 KOG PUIIMEHT 3(D(HEKTUBHOCTH 3T0POBBIX HAOJIO-
nareseit BbICOK. JlaHHYIO 3aauy UCClIeI0BaHHbIE HAMM 310pOBbIe Ha0OII0AaTe-
JIM peliaiv MpaKTUIECKU TaK XK€ YCTIEITHO, KaK U ONTUMaIbHbIN HaOII01aTe b,
BosbHBIE HEBPOTHUYECKOTO TIPOGUIIS peliaid TTOCTaBJICHHYIO Tlepel HUMU 3a-
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n
1
0,5 \-

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

Puc. 4.6. 3 ekTBHOCTL paboThbl 3pUTENBLHON CUCTEMbI HabnogaTens (0Cb opavHaT)
B 3aBWCMMOCTU OT BEPOSITHOCTM MOSIBIEHUSI LLYMOBOTO MMMyrbca (0Cb abCcumMCC): BEPXHAS
KpuBas — 340pOBble N0AN; HMKHAA — NauneHTbl C «KKOMMNbKTEPHbIMN» HEBPO3aMu
npuv 4YTeHun Tekcta [[daHbko n gp., 1999]

Jlavqy 3HAYUTETHHO XYKe TI0 CPAaBHEHMIO C ONITUMaJIbHBIM HabronatereM. [1po-
BEJCHHBIC MCCIIEIOBAHMS MPOICMOHCTPUPOBAIA BO3MOKHOCTh ITPUMEHEHUS
MOJIE/IM COIJIACOBAHHOM (DWIBTpALIMK ISl OLEHKU (PYHKLUMOHAIbHOTO COCTO-
STHUST «3PUTEJIBHOTO OT/e/a» FOJIOBHOTO MO3ra UCIBITYEMBIX, OMpPEAe/IsieMOro
YPOBHEM BHYTpPeHHero IyMa. [1pemioskeHHBINM MeTon n3MepeHns Ko3hduim-
eHTa 3¢ GEKTUBHOCTH YIOOCH U TaeT HAIJISIMHBIC MPAKTUIESCKUE Pe3yIbTaThI.

4.3. OBBEKTMBHBIE M3MEPEHMI
KOHTPACTHOM YYBCTBUTEABHOCTHU
M YPOBH!I BHYTPEHHETO IITYMA.
KAMHMNYECKME HABAIOAEHWM

PaccMoTpeHa rumnoresa o BO3pacTaHWM YPOBHSI BHYTPEHHETO 1IyMa Ha 3pU-
TeJIbHOE BOCIIPUSITUE HA pAHHUX CTaIUSIX pacCesTHHOTO ckepo3a [ MypaBbeBa 1
np., 2004]. beuin U3MepeHbl 3pUTEIbHBIC BBI3BAHHBIC TOTEHIIMAJIBI Ha IIIaXMaT-
Hbl€ ATTePHbI HA OTHOPOJHOM (boHE M Ha (DOHE ITOMEXU Y 30POBBIX HAOI0AA-
TeJieit Uy O0JbHBIX pacCesIHHbIM CKJIepo3oM. MI3MeHeHue JaTeHTHOro repuoja
U aMIUIMTYIbl OCHOBHBIX KOMITOHEHTOB 3pUTEJIbHBIX BbI3BAHHBIX TTOTEHIIMAIOB
SIBJISTIOTCST HAJIESKHBIM KPUTEPUEM IS OLIEHKU COCTOSTHUS TTalIMeHTa TTPY pacce-
STHHOM CKJIepo3e. YpOBeHb BHYTPEHHETO IIIyMa U3MePSUTA KaK 9KBUBAJICHTHBII.
CTuMyJIbI IPEAbSBISIN HA (hOHE TOMEXHU C PA3HBIM 3HAYEHUEM CPEIHEKBaApa-
TuaHoro otkiaoHeHus1 — CKO. Ecnu nanpHeiiiee npupaiieHue ypoBHS IIoMe-
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XU HE TPUBOAUT K U3MEHEHUIO OTKJIMKA CUCTeMbI, 3T0 3HaueHrne CKO momexu
OTOXJIECTBJISIIOT C YPOBHEM BHYTpeHHero 1yma [Mypasbesa u ap., 2004].bonee
copoka nisgtu jiet Hazan B. H. YepHurosckum u H. B. YepHUTOBCKOI OBLIO BbI-
CKa3aHO MPEeAIoJOKEHUE, YTO CJIOXKHBIA CUMITOMOKOMILIEKC, XapaKTepHbIi
JIJISI paCCEeSTHHOTO CKJIepo3a, ONpeAesisieTCs HUTMYMEM BHYTPEHHETO 1IIyMa, BO3-
HMKAIOIIETO B HEPOHHBIX MY TSIX ITPY 3TOM 3a0o1eBanuu [YepHurosckas, 1970;
2001; Yepuurosckasi, Yepuurosckuii, 1976]. OqHako METOINYECKIE BO3MOXK-
HOCTU TeX JIET HE MO3BOJISLIM IKCIEPUMEHTAIBHO MOATBEPAUTD 3Ty TUITOTE3Y.
CoBpeMeHHbIe METO/Ibl UBMEPEHUSI aMIUIMTYIbI U BPEMEHHBIX XapaKTEPUCTUK
OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX IMOTEHIIMAIOB Ha IIaXMaTHbIe MaTTePHbI
3aIaHHOM MPOCTPAHCTBEHHOI YaCTOTHI U Pa3HOTO KOHTPACTA, MPEabsIBIsIeMbIe
Ha paBHOMepHOM (hoHe WU Ha (hOHE CTPYKTYPUPOBAHHOM TTOMEXH Y 3T0POBBIX
HUCTIBITYEMbBIX 1 Y UCTIBITYEMBIX C PAHHUMU CTaAMSIMU PACCESTHHOTO CKJIepo3a,
MO3BOJIVJIM TIPOBEPUTH 3Ty Turiore3y [MypasbeBa u np., 2004].

CTuMyIIbI IPEABSBISLIM MOHOKYJISIPHO, aauTeabHocThio 500 mc. Hauaio
MPEAbIBIEHUS KaxKI0T0 CTUMYJIa ObLIO CHHXPOHU3UPOBAHO C €r0 HAKOIJIEHEM
IIJIST yepenHeHrs. B KauecTBe CTUMYJIOB UCITONB30BAIM PEBEPCUBHBIN IIIaxMaT-
HBII TTATTEPH, KOTOPBIi TPEIbABIISIINA TNOO0 HAa pABHOMEPHOM cepoM (hoHe, TNO0
Ha (oHE CTPYKTYPUPOBAHHOM MOMEXU — aIAUTUBHOM LIMPOKOIOJIOCHOM (KBa-
3ubenoMm) ryme. IlpumeHsuin maxmatHbiii matrepH 20 x 20 siyeek ¢ pa3MepoM
sueiiku 27,5 yoi. MuH. XapaKTepUCTUKU CTUMYJIAa ObUIM B paMKax CTaHIAPTOB,
pexomennyeMmbix ISCEV 1996 mjist nccaenoBaHusl COCTOSIHUS MALIMEHTOB C pac-
CeSTHHBIM CKJIEPO30M, IOMTOJIHEHHBIC U3MEHEHNEM KOHTPACTa TECTOBBIX M300pa-
JKEHMI — 1IaxMaTHbIX nosieid. Mi3Mepsiyii MpOoCTpaHCTBEHHYIO YacTOTY 1l1axMart-
HOTO PUCYHKA I10 IePBOi rapMOHUKE CJIOXKHOTO CHeKTpa TaHHOTO U300paXKeHUsI.
Hcronb3oBaiy KOHTpACT IIaxMaTtHoro natrepHa 6 0,02; 0,04; 0,08; 0,16; 0,32;
0,64. [ToMexy — cTaLMOHAPHBII rayCCOBBII IIIyM — MPEIbSIBIISLIA BMECTE C IIax-
MaTHBIM TIATTEPHOM B TTOJIOBUHE CiTydaeB. Pazmep siueiiku ToMeXu COOTBETCTBO-
BaJl pa3Mepy siueiiku ctumyia — 27,5 yrin. MuH. KonTtpact Ob11 paBeH 0,3. Pac-
CTOSTHME OT MCITBITYEMOTO JI0 9KpaHa cocTaplisiio 1,6 M [MypaBbeBa 1 p., 2004].

[TpoBoauaM perucTpalirio BbI3BAHHBIX MTOTEHIIMATOB Ha PEBEPCUBHBIN 111aX-
MAaTHBI MaTTepH OHOI MPOCTPAHCTBEHHOM YacTOTHI (27,5 yIii. MMH.) pa3HOTO
KOHTpacTa Ha OMHOPOIHOM cepoM doHe 1 Ha (hOHEe anauTUBHOTO 1rymMa. Yacto-
Ta CTUMYJISILMK Obla BbiOpaHa 1 [11. Bei3aBaHHBIE MOTEHLMAIBI PETMCTPUPOBA-
JIU OT 3aThIJIOYHOTO OTBECHUSI OTHOCUTEIbHO 3aKOPOUYEHHOT'0, OT IBYX YIIIHBIX
9JIEKTPOJ0B, pedepeHTa. Micronb3oBain KaHal OZ, PACITOJIOXKEHHBIN Hal 3a-
TBUIOYHBIM Oyrpom Mexay O, u O,, 1o6aBouHblii 1o cxeme 10—20. Yepenrenue
MPOBOAWIN Ha COTHE PEBEPCUBHBIX MOBTOPEHUIT CTUMYJIA OTAEAbHO JJISI KaX-
JIOTO KOHTpACTA JIJIs1 KaXKJI0TO UCITBITYEMOTO.

YcpenHeHHbIE BbI3BAHHBIE MTOTEHIIMAIBI Ha KaXKIbIi TUI CTUMYJIa, KOTOpPhIE
Mbl PETUCTPUPOBAIU Y 3A0POBBIX HAOJIOAATENEH, e11ie YCPETHWUIIM 10 IBEHANLIATH
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3MI0OPOBbIM HaOJIOAATENSIM. 3aTeM OCYILIECTBUIM aHAJIOTMYHOE O0lIee yCpeaHe-
HUE BCeX BbI3BAHHBIX MOTEHIIMAIOB y 0OJbHBIX HaOMoaaTe el [MypaBbeBa U p.,
2004; 2008; 2010]. JanHas npoueaypa oOIIENPUHSITA MTPU aHAIU3E BbI3BAHHbBIX
MOTEHIIMAJIOB JIJIs1 TPYMITbI UCTIBITYeMbIX [ Regan, 1988].

TTonyunnu ycpegHeHHBIE TT0 ABEHAILIATH 300POBBIM U ABEHALIATA OOTbHBIM
HUCTIBITYEMbIM 3pUTEbHbBIE BbI3BAHHBIE TOTEHIIMATbI HA PEBEPCUBHBIN 1IaXMaT-
HBI MMaTTepH pa3HOTo KOHTPAcTa Ha OMHOPOIHOM (DOHE 1 Ha (DOHE CTPYKTYpH-
poBaHHOIi romexu [MypaBbeBa u ap., 2004]. B peructpupyeMbIx 3pUTEAbHBIX
BbI3BAHHBIX MIOTCHLMANAX BBIIEIISIM YeThIPE OCHOBHBIX KOMIIOHEHTa: N, P| —
OTHOCHUTENIBHO paHHue, N,, P, — OTHOCHUTENIbHO no3aHue. JlareHTHbIe nepuo-
JIbl JAHHBIX KOMITOHEHTOB ObLIM CJIEAYIOIINE: TS N1 — 80—100 mc, Pl — 100—
140 mc, N, — 140—180 mc, P, — 180—200 mc, 9TO COOTBETCTBYET CTAHAAPTAM
OTBETOB Ha IIaxMaTHbIN nmaTTepH [Regan, 1988].

3aBUCHMMOCTH JIATEHTHBIX MEPUOJOB OCHOBHBIX KOMIOHEHTOB BbI3BAaHHBIX
IMOTEHIIMAIOB OT KOHTpACTa y 3M0POBBIX UCITBITYEMBIX B OTBET Ha IIIaXMaTHbBIC
MaTTepHbI, MPEAbIBAsIeMble HA OJHOPOIHOM (hOHE: Y 3MOPOBBIX UCTIBITYEMbIX
MMeeTCsl JOCTOBEpHAas 3aBUCUMOCTb YMEHBILIEHUS JIATEHTHOCTHU C YBEIUYCHU-
€M KOHTpacTa, 4YTO COBMAAET C paHee MOJyYeHHbIMU JaHHBIMU. 3aBUCUMOCTh
JIATEHTHBIX TIEPUOJOB OCHOBHBIX KOMIIOHEHTOB BBI3BAHHBIX MOTEHIIUAIOB OT
KOHTpacTa y OOJIbHbIX B OTBET Ha IlIaXMaTHbIE MATTEPHbI, MPEAbSIBIsIEMble HA
OIHOPOAHOM (hOHE, OUeHb UeTKast. BUgHO, 4TO y OOIBHBIX ITPU BCEX UCTIONIB3Ye-
MBIX KOHTPACTaX JAaTEHTHOCTU OCHOBHBIX KOMITOHEHTOB BbI3BAHHbBIX TTOTEHLIM -
aJI0B Ha IIIaXMaTHbIE MTAaTTEPHBI OOJIbIIIE, YEM Y 3M0POBBIX, — 3TO TOXE XOPOIIIO
u3BecTHBI akt [Regan, 1988]. B pesyabrare Halimx uamepeHuit 0b110 0OHa-
PYXEHO JIOCTOBEPHOE OTCYTCTBME 3aBUCUMOCTHU JJATEHTHOCTU OT YBEJIUUYCHMS
KOHTpAacTa y MalMeHTOB C PaCCeSIHHBIM CKJIEPO30M.

OTMeTHUM, 4TO Y O0JIBHBIX Pa30pochl OOJIbIIIE, TaK KaK IS ycpeaHeHus opa-
JIU JaHHbBIE T10 JBEHAAIATU UCTIBITYeMbIM. BeposiTHO, 3TO CBSI3aHO C TeM, UTO
IpyMIia 310POBbIX UCTIBITYEMBIX 00Jiee OTHOPOIHA IO CPABHEHMIO C OOJBbHBIMMU,
MO3TOMY pa30pPOChl 3HAYEHU I TATEHTHOCTEN B 9TOM IpyriIe MeHble (pe3yJibTa-
THI CM. Takke puc. 4.7 u 4.8).

JlaTeHTHbBIE MEepUOAbl OCHOBHBIX KOMIIOHEHTOB BbI3BAHHBIX IMOTEHIIMATIOB
Ha IIaxMaTHBIE MaTTePHbI 0€3 MOMEXHU U C IOMEXOi OTJIMYAI0TCS HE3HAYNTEb-
HO. ¥ 3I0pPOBBIX UCITBITYEMBIX JOCTOBEPHOE BJIMSIHUE TTOMEXU HA 3HAYEHMS J1a-
TEHTHBIX IIEPUOJOB MOXKHO OTMETUTH IJII KOMIIOHEHTOB Pv N2, P2 npakTuye-
CKU TIPM BCeX KOHTpAcTaxX CTUMYJIa, 32 UCKIIFOUeHEeM MaKcuMaiabHoro — 0,64,
DTO MOXHO OOBSICHUTH TEM, YTO MPU KOHTpACTe IIaxMaTHoro natrepHa 0,64
CTPYKTYpUpPOBaHHas momexa ¢ KoHTpactoM 0,3 repectaeT oka3blBaTh BAUSHUE
Ha JIJATEeHTHOCTU OCHOBHBIX KOMITOHEHTOB BbI3BAHHBIX IMTOTEHIIMATIOB (KOHTPACT
MOMEXH CJIMIIKOM MaJl IO OTHOILIEHUIO K KOHTPAcTy cTumyJja). Bausinue no-
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Puc. 4.7. 3aBMCMMOCTb padMaxa KOMNOHEHTOB BbI3BaHHbIX MOTEHLMANOB OT KOHTpacTa
LLIaxXMaTHOro naTTepHa Ha OAHOPOAHOM cepoM hoHe M Ha DOoHEe NOMEXM Y 300POBbIX
CyObEeKTOB M MaUMEHTOB C paccesiHHbIM ckrnepo3om: A—b — paHHVEe KOMMNOHEHTHI
(A — pasmax N,—P, y 3a0poBbix cy6bekToB 1 b — y nauneHTos); B-I' — nosaHue
KOMMOHeHTbI (B — pasmax N,—P, y 300poBbIX Cy6bekToB 1 [N — y nauneHTos)
[MypaBbeBa u gp., 2004; 2008; 2010]

MEXH Ha JIATCHTHOCTb KOMITOHEHTa /N, y 3110pOBBIX HAOII0AATEeIIEH SIBIISIETCST 10~
CTOBEPHBIM TOJIBKO Tpu KoHTpacTax 0,04 u 0,08.

BbI3BaHHbIEe TOTEHIMAbI Ha IIIaXMaTHbIE MATTEPHBI HA OMHOPOIHOM (hOHE I10
CpPaBHEHUIO C BbI3BAHHBIMU MOTEHIIMAJaMU Ha IIaXMaTHbIe TTaTTepHbI Ha (hoHe
CTPYKTYPUPOBAHHOI IMOMEXM JTOCTOBEPHO HE OTIMYAIOTCS Y OOJIbHBIX paccesH-
HBIM CKJIEPO30M.

Ha puc. 4.7 npencrabiieHbl 3aBUCUMOCTH pa3MaxoB (CyMMbI aMILTUTY /I I1OJ0-
XKUTEJbHBIX ¥ OTPULIATETIbHBIX KOMIIOHEHTOB) PAHHUX KOMIIOHEHTOB (N, —P))
3PUTEJIbHBIX BbI3BAHHBIX MOTEHIIMAJIOB OT KOHTPACTA Y 3I0POBBLIX U Y OOJIbHBIX.
C yBennueHMEeM KOHTpacTa pa3Max paHHUX KOMIIOHEHTOB BhI3BAHHBIX ITOTEH-
LIMAJIOB YBEJIMYUBAETCS U Y 3A0POBbIX, U Y OOJIbHBIX UCITBITYEMbIX, HO 60Jie€ BbI-
paxeH y 310poBbiX [MypasbeBa u np., 2004; 2008; 2010].

VY 310poBBIX CyOBEKTOB H00aBieHUe MoMexu ¢ KoHTpactoM 0,3 mpuBoauT
K YMEHBIIEHUIO pa3maxa Nl—P1 BBI3BAHHOTO MTOTEHIIAAJIA Ha [IaXMaTHBIE T1aT-
TepHbI. PazmMax paHHUX KOMIIOHEHTOB JOCTOBEPHO CHIKAETCS B pe3YJIbTaTe 10-
OaBJIEHMS CTPYKTYPUPOBAHHON ITOMEXU MPU YEThIPEX KOHTPACTAX IIIaXMaTHOTO
marrepHa: 0,04; 0,08; 0,16; 0,32. ¥ nauueHTOB JOCTOBEPHOIO CHUKEHUS pa3-
MaxOB PaHHUX KOMIIOHCHTOB BbI3BAaHHBIX ITOTCHIIMAIOB IIPU YCIOBUU CTPYK-
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Puc. 4.8. 3aBMCUMOCTb NaTEHTHbIX NEPUOAOB OCHOBHbLIX KOMMOHEHTOB BbI3BaHHbIX
NMOTEHLUMANoB OT KOHTPACTa LWaxMaTHOro NaTtTepHa Ha OAHOPOAHOM (OHE U Ha (hoHe
NOMeXM y 300pOBbIX Cy6bekToB — A 1 Y NaumMeHToB, 60nbHbIX paccesiHHbIM
ckneposomM, — B. Mo ocu abecumce — KOHTpACT; Mo OCU OpAuHAT — NaTeHTHOCTb, MC
[MypaBbeBa 1 gp., 2004; 2008; 2010]

TYpUPOBaHHON TTOMeXHW He Habmomaercsa. OTMETUM, YTO 3HAYCHMS pa3MaxoB
STUX KOMITOHEHTOB IIPHA PaHHUX KOHTPAcTaxX IMPH T0OABICHUM ITOMEXU Y 310-
POBBIX HAOJIOAATEN ! COBIIANAIOT CO 3HAYCHUSIMM Pa3MaxoB Yy MMAaLlMCHTOB 0e3
roMexu. Terepb pacCMOTPUM MO3THUE KOMITOHEHTHI BBI3BAHHBIX ITOTEHIINAIOB
Y 3JI0POBBIX UCITBITYeMBIX 1 Y TTaiieHToB. C yBelMueHnEeM KOHTpacTa pa3Maxu
IMO3IHUX KOMITOHEHTOB TaKKe YBEJIUIMBAINMCH. [1py IIpenbsIBICHUN CTUMYIa
Ha (DOHE CTPYKTYpPMPOBAHHOM ITOMEXW BMECTO OTHOPOMTHOro (POHa pa3Maxu
JIOCTOBEPHO YMEHBINAIOTCS MPAKTUICCKM IIPU TeX K€ CaMbIX KOHTpACTax, YToO
Y pa3Maxu paHHUX KOMITOHEHTOB. Y MallMeHTOB C PACCESTHHBIM CKJIEPO30M J0-
CTOBEPHOTO CHIDKEHUS pa3MaxoB MO3IHUX KOMIIOHEHTOB He Ha0JII01aIoCh.
Taxum 00pa3oM, MPeTbsIBICHUE IITAXMAaTHOTO MTAaTTepHa Ha (pOHE CTPYKTYpH-
POBaHHOI TIOMEXH Y 3OPOBBIX CYOBEKTOB IIPUBOIUT K JOCTOBEPHBIM M3MEHCHH -
SIM KaK TTOKa3aTeJIeli JIATEHTHBIX IIepUOI0B OCHOBHBIX KOMITOHCHTOB BBI3BAHHBIX
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MOTEHIIMAJIOB, TaK U pa3MaxoB. Y MallMEeHTOB MPAaKTUYECKU HET BIUSHUS 3TOTO
YPOBHSI TIOMEXM Ha pa3Max paHHMX U MO3IHUX KOMITOHEHTOB BbI3BAHHBIX ITOTEH-
1IMAJIOB.

KakoBbl MCTOUHMKM HAOJII0aeMbIX UBMEHEHUI 2JIEKTPUUYECKON aKTMBHO-
ctu Mosra? PaccesiHHBIN CKJIepo3 yacToe, XpOHWYECKOe, Mporpeccupyloliiee
3a00JieBaH€ HEPBHOW CHUCTEMBbI, MPEATNOI0XKUTEIbHO UMMYHHOU TMPUPOIbI,
MpUBOJsIIEe K 00pa30BaHMUIO MHOXECTBEHHBIX PaCCESTHHBIX BOCITAIUMTEIbHBIX
04aroB JeMMEJIMHU3ALMU B OEJIOM BEILIECTBE T'OJIOBHOIO M CIIMHHOTO MO3ra.
HauvanbHble MposiBIEHUS] pACCESIHHOTO CKJIEpo3a — 3TO 3a4acTylo U30JMPO-
BaHHBI PeTpOOYILOAPHBII HEBPUT, COMPOBOXIAIOLIMICS 3PUTEIbHBIMU U
[J1a30[IBUTATEJIbHBIMU PACCTPONCTBAMMU (IJ1a3Hble 00U, YCUTMUBAIOIIMECS TIPU
NIBVMKEHUM TJ1a3, HEYETKOCTh BUJAEHUS, CHUKEHNE OCTPOThI 3PEHUST 10 COTHIX,
HaJIMYMe 1LEHTPAIbHON CKOTOMBI). PeTpoOynb0apHblii HEBPUT MMEET pa3any-
HYIO IPUPOJY U pa3jIMuHble MOCAEACTBUS; B 2/3 cllydasix ero BO3HUKHOBEHHE
MPUBOIIUT K PacCesTHHOMY CKJIEpO3y. 3aTUXaHUe OCTPOIt CTauu peTpoOyibdap-
HOTO HeBpUTa MPUBOIUT K BOCCTAHOBJIEHUIO OCTPOTHI 3peHus. Ee uamepenue
B 9TOT TE€PUOJl HE JAaeT BO3MOXKXHOCTU OLIEHKN COCTOSIHUS 3pUTEJbHBIX (DYHK-
1uii. BoabMHCTBO OOJBHBIX, OJHAKO, XKaJYIOTCS Ha 00eHEHUE 3PUTEIILHOTO
MUpa, TYMaH, MyILIKU Iiepes riazamu. OKa3anoch, YTO Y 9TUX O0JIbHbBIX 3a4aCTYIO
HabJI0JaeTCsl CHUXKEHUE KOHTPACTHON YYBCTBUTEILHOCTH B OOJIACTU CPETHUX
MPOCTPAHCTBEHHbIX YaCcTOT. Hamnure nuaMeHeHuii KOHTPACTHOM YyBCTBUTEb-
HOCTU U OTCYTCTBME WU3MEHEHUU OCTPOTHI 3pEHHS, KOTOPYIO U3MEPSIIOT Mpu
HaJMOPOroBOM KOHTpAacTe, MOTYT SIBJISITbCS CJIEACTBUEM M3MEHEHUsI OTHOIIIE-
HUsI CUTHaJI/IIYM B 3pUTENbHOW cucteMe. M3MeHeHUEe OTHOIIEHUSI CUTHam/
LIYM MPOMCXOIUT B pe3yjibTraTe YBEJIMUYEHUST YPOBHS BHYTpeHHero 1iiyma. BHy-
TPEHHUI 1IIyM U3MepsIM J00aBJIEHUMEM BHEIITHETO IITyMa KaK 3KBUBaJEHTHOTO.
JloGaBiieHUE aAAUTUBHOTO BHEITHETO 1iIyMa IMTPUBOAUT K CHUXKEHUIO KOHTPACT-
HOI YyBCTBUTEJIBbHOCTH B 00JIACTU CPEIHUX MPOCTPAHCTBEHHBbIX YacToT. [1po-
CJIeXXMBAeTCs SIBHASl aHAJIOTUSI B UBMEHEHUM KOHTPACTHOW YyBCTBUTEIbHOCTU
MpU HAOIIOACHUU 310POBLIMU UCIBITYEMbIMU CTUMYJIOB Ha (hOHE MOMEXU U
0O0JIbHBIMU PACCESTHHBIM CKJIEPO30M MPU HAOJIIOJEHUN CTUMYJIOB 0e3 no0aBe-
Hug nomexu. JlobaBieHue MomMexu ¢ HEOOJbIIIMM KOHTPACTOM K CTUMYJY He
BJIMSLJIO HA KOHTPACTHYIO YYBCTBUTEILHOCTh OOJIbHBIX PACCESTHHBIM CKJIEPO30M
MO CPAaBHEHMUIO CO 3MO0POBBIMU HUCHBITYEMBIMU. DTO PE3YyJbTaT TOrO, YTO ypO-
BEHb BHYTPEHHETO IlIyMa Yy MAllMeHTOB BbILIE, YeM Y 3]0POBbIX UCIBITYEMbIX.
ITomexa cHUKaeT KOHTPACTHYIO YYBCTBUTEIbHOCTD Y 3M0POBBIX UCIBITYEMbIX U
He CHUXKAET 3Ty YyBCTBUTEIBbHOCTD Y MALIMEHTOB.

CraHgapT KOHTPOJISI COCTOSTHUST OOJIBHBIX PaCCESTHHBIM CKIEPO30M — U3ME-
peHue 3pUTEIbHBIX BbI3BAHHBIX MOTEHIIMAIOB. MI3MepeHUs TIPOBOISIT perysip-
HO, TaK Kak JiJIsl 9TOro 3a00JieBaHUs XapaKTepHbl peMuccuu. MiamMepeHune KoH-
TPaCTHOM YyBCTBUTEJbHOCTH, KaK MTOKa3alu ucciaeaoBaHusi MypaBbeBOil U cO-
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aBTOPOB, — HanboJyiee UyBCTBUTEIbHBIN METO, a U3MEPEHUE ITON UYBCTBU-
TEJbHOCTU OOBEKTUBHBIMU METOAAMU JIeIaeT TaHHYIO METOAUKY He3aMeHUMOM
11 KIIMHULIMCTOB [MypaBbeBa u ap., 2004; 2008; 2010]. KonrpactHas yyB-
CTBUTEJILHOCTb MPOIMOPLUMOHAIbHA aMIUIUTY/1€ OCHOBHBIX KOMIIOHEHTOB BbI-
3BaHHbIX MOTeHUMANOB. [IpoBeleHHBbIN aHAIN3 U3MEPEHUN aMIUIUTYIHBIX U
BPEMEHHBIX XapaKTePUCTUK OCHOBHBIX KOMIIOHEHTOB BbI3BAaHHBIX MOTEHIIMA-
JIOB Ha IIaXMaTHBIE MAaTTEPHBI 3aJJaHHOI MPOCTPAHCTBEHHOI YacCTOTHI U pa3-
HOTO KOHTpAcTa, MpeIbsBisieMble HA pAaBHOMEPHOM (hoHe 1iu Ha (hOHE CTPYK-
TYPUPOBAHHOI MOMEXU Y 3M0POBbIX UCIIBITYEMbIX U Y UCTILITYEMbIX C PAHHUMM
CTaAusSIMU PACCESTHHOTO CKJIEpo3a, MOATBEPXKIAET ITO yTBepxKaeHue. JlaTeHT-
HbI€ IEPUOIbI OCHOBHBIX KOMIIOHEHTOB (Nl, Pv N2, Pz) BBI3BAHHBIX TTOTCHIIN-
aJI0B Ha IlIaXMaTHbIE MATTePHbI 0€3 TOMEXU Y OOTbHBIX OOJIbIIIE, HEXENU Y 310~
poBbIX. X Bo3pacTaHue MpONOPLIMOHATILHO TSKECTU 3a00JIeBaHUS, YTO COOT-
BETCTBYET IPUHSTHIM B KIMHUYECKOM MpaKTHUKe cTaHaapTaM. AMIUTUTY/Ibl BOJH
BBI3BAHHOT'O TMOTEHIIMANA Y OOJIbHBIX MEHbIIIE, YeM Y 3M0pOBbIX. JJIsl OLIeHKHU
TepBOI U BTOPOI BOJIH 3PUTEBHOTO BBI3BAHHOTO MOTEHIIMANIA MBI U3MEPSIIN
ux pasmaxu (N,—P,, N,—P,). [1o u3mMeHeHHI0 pa3maxa rnepBoii BoJHbI (N,—P))
HaMU OCYILECTBIISIETCS] pacUeT BHYTPEHHETO IITyMa KakK 9KBUBAJIEHTHOTO 10 Me-
TOIWKe, MpeniokeHHou paHee [KpacuimbHukos, 1986; Ilexenux u ap., 1999].
J17151 9TOTO OMpenesieTcs TOPOrOBbIi KOHTPACT CTUMYJIa ITPU HATMYM U TTOMEXHU.
PaccmoTpenne pesyssratoB n3MepeHnii BeIMIMHbI pasmaxa (N,—P,) naer Bo3-
MO>KHOCTb ITPOBECTH JIMHUIO TPEHIIA 10 MepeceYeHUsI C OChlo abciuce. DKeTpa-
MOJISILMSI IMHUY TPEHIa HE00X0AMMa, TaK KakK MPU MaJIbIX KOHTpacTax CTUMYJia
aMIUTUTY/Ia BBI3BAHHOTO MOTeHIIMa1a TepsieTcsl B iyme D91,

Tak, KOHTpacT MpPUMEHsIEMOIl HaMU B JTaHHOM CepUM UCCIEAOBAHUN TOMEXU
G, = 0,3, TOPOTrOBBI/ KOHTPACT CTMMYJIA TIPY HAJTMYMK TTOMEXU Y 30OPOBbIX
uctbiTyeMbix paBeH 0,015. DTy BeIMYMHY MBI TTOTYYUINA, SKCTPATIOJIUPYS JIU-
HUIO TpeHAa JUIsl TaHHBIX, MOJYYEHHBIX B pe3yJbTaTe U3MEPEeHUs BbI3BAHHBIX
MOTEHIIMAIOB MPU HaIU4YUU nomexu. [loporoBoe OTHOILIEHHE Yy CUTHA/IIYM
MIPU TIOMEXe Y 3M0POBBIX HaOMOaaTeNel:

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

B Hammx oneiTax CUTHAJ MPeACTABIISLI COOOM IaXMaTHbBIN MAaTTEPH, COCTOSI -
mmii u3 20 x 20 siyeek; myM ObLI IIpEeACTaBJICH sSTUeiiKaMy TaKOTO Xe pa3mepa,
KOHTPACT KOTOPOTO MEHSIICS MO raycCoBoMy 3aKOHY. OTKJIOHEHUE SIPKOCTU OT
CPEHETO JJIs1 KaX/101 11IyMOBOM STYEMKM ObLII0 HEKOppeJIUupoBaHHbBIM. [Ipumem
BO BHUMaHMUE, YTO 3pUTETbHAsI CHCTEMa OCYILIECTBIISIET YCPEAHEHHE IIIyMa OT
IJTOLIAIM TTATTePHA, TO €CTh MPOCTPAHCTBEHHYIO (DUIBTPAIIMIO HAOII0JAEMOTO
n3o0paxkeHusl, KoTopas 0J113Ka K corjacoBaHHoi duinbrpaunu. [TosTomy mo-
JIyY€HHBI HaMU pe3yabTaT HEe0O0X0AMMO YMHOXHUTh Ha KOPeHb KBaJpaTHbIN U3
qucia syeek rnarrepHa. B pesysibrare:

v npu nomexe
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Y o novexe — 0,05 x 20 = 1,0.

JomyckaeM, 4YTO TOPOroBOE OTHOIIIEHUE CUTHAT / IIIyM y 03 TOMeXU Takxke
paBHO 1,0, HO OrpaHNYUBAIOIINM (PAKTOPOM OYIET BHYTPEHHUIA LITyM:

=1,0

v Gesmomexu
WIn:

V Ges nomexn 1,0 =10,006/0,

I ¢ — KOHTPACT BHYTPEHHETO IITyMa.
Temepb paccurTaeM KOHTPACT BHYTPEHHETO IITyMa:

¢=0,006/1,0 =0,006.

AHAJOTMYHO 3TOMY MBI IIPOBEJIM PacUeT BHYTPEHHETO IIyMa y OOJIBHBIX pac-
CeSTHHBIM CKJIEpO30M. [1oporoBbIil KOHTPACT Ui OOHAPYXEHUST IaXMaTHOTO
naTrTepHa IaHHOTO pa3Mepa B BbI3BAaHHOM NoTeHuuane coctaBui 0,008. B ot-
JIMYUE OT 3TOPOBBIX MCITBITYEMBIX ¥ OOJBHBIX BEJIMYMHA TTOPOTOBOTO KOHTpa-
cTa TIpY HaJIMIMU ITOMeXy W 0e3 Hee ogHa M Ta 3ke. [loporoBoe OTHOIIECHHME
curHai/mym coctaBmwio 0,6. BemnmunHa BHYTPEHHETO ITyMa y OOJIBHBIX paBHA
0,013. CnenoBaTeibHO, KOHTPACT BHYTPEHHETO IIyMa Yy OOJIbHBIX PacCesTHHBIM
CKJIEPO30M B HAYAJIBHBIX CTAIMSIX OOJIee UeM B IBa pa3a BBIIIE, YeM Y 3MOPOBBIX
Habmromatesneit. CenoBareIbHO, KOHTPACT BHYTPEHHETO IITyMa Y OOJTBHBIX pac-
CeSTHHBIM CKJICPO30M B HAYaJbHBIX CTAIUSIX B TPU pa3a BBIIIE, YeM Y 3MOPOBBIX
HaOogaTese.

KakoBbI BO3MOXHbIE UICTOYHUKN BHYTPEHHETO IIlyMa Y OOJIBHBIX pPacCestH-
HBIM cKJiepo3oM? PaHee ObUIO BBICKa3aHO TpenrosnioxkeHue |YepHUTOBCKas,
1970; 2001; Yepnurosckas, Yepuurosckuii, 1976], 4ro Bo3pactaHne BHYTPEH-
HETo IIyMa TIPU pacCesTHHOM CKJIepO3¢ BOZHMKAET BCIICACTBHE HAPYIICHUS U30-
JIMPOBAHHOTO TIPOBEIEHUS BO3OYXXICHMS 10 MUCIMHM3UPOBAHHBIM HEPBHBIM
BOJIOKHAM U TOSIBJICHUSI (Al TUIECKOM Mepeaadn UMITY/Ibca MEXIy aKCOHaAMMU.
Bo3pactaHue ypoBHSI BHYTPEHHETO IITyMa MOXET OBbITh CBSI3aHO HE TOJBKO C T1e-
peXomoM BO30YKICHUS C OJHOTO aKCOHA Ha JIPYTOif, BEPOSITHEE BCETO, B OCHOBE
BO3HMKHOBEHHSI BHYTPSHHETO IITyMa TMPU PacCesTHHOM CKJIEp03¢ BO3MOKHBI Ha-
PYIICHUS TIPOBOAMMOCTH B JEMUCIMHU3MPOBAHHBIX aKCOHAX: CHIDKEHHE CKO-
POCTH MPOBEICHNUST UMITYJIbCA, HAPYIIICHUS XapaKTepa, YaCTOThl 1 PUTMUYHOCTH
MPOBEICHUS TOTEHIMAIOB AeiicTBUs. IMEHHO MOA3TOMY y TMAllMEHTOB BCErnaa
OTMEYAIOT YBEJMICHIE JJATCHTHBIX TIEPUOIOB OCHOBHBIX KOMITOHEHTOB BbI3BaH-
HBIX TTOTEHIIMAIOB. Pa3Has cTeTieHb MOBPEXICHUS MHUEIWHA W Pa3sHOE BpeMs
IIPOBEACHNST HEPBHOTO MMITYJIbCa IIPUBOMISIT K TOMY, YTO OOIIUI TIOPSIIOK Clie-
JTOBAHUST IMITYJICOB B 3pUTEIbHBIX MYTSAX M3MeHsIeTCsl. [IpOMCXOINT BhITIaIeHIEe
CHHXPOHHOCTH TTPOXOXICHMS MTOTEHILIMAJIA ACCTBUS — BpEeMEHHAsT TUCIIEPCUST
[Waxman, 1982]. JIums B GisiIKax ¢ BHICOKO IJIOTHOCTBIO TEMUETUHU3NPO-
BaHHBIX aKCOHOB I MAJIBIM KOJTMIECTBOM WJIM OTCYTCTBHEM TTHMATBHBIX 3JIeMEH-
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TOB, MOXKET OBbITh, MOTYT Pa3BUBATbCS TAKHUE 9K30TUUYECKUE HAPYIIIEHUS TTPOBO-
JIIMMOCTH, KaK IepeHOC UMITYJIbCa C OMHOTO BOJIOKHA Ha Apyroe [YepHUToBcKas,
1970; 2001; Yepuurosckasi, Yepuurosckuit, 1976; Waxman, 1982]. M3BecTHO,
YTO JIATEHTHBIC MIEPUOIBLI OTBETOB HEMPOHOB CBSI3aHBI C ITOPOTaMU MX PeaKIIMii
Ha CBET — CBETOBOI MOPOT U JIATEHTHOCTh PeaKIIMU FAHTIMO3HOM CeTYaTKy Mpsi-
MO CBSI3aHbI MEXJ1y CO00il. Y HEPOHOB C OTHOCUTEIHLHO BHICOKUMU MOPOTaMu
peaxkiuii Ha CBET (HU3KOM 4yBCTBUTEIBLHOCTBIO) JIATEHTHBIE TIEPUOIBI peaKIInii,
Kak rnpaBujio, oojee aautenbHble [[esenes, 1971]. OTo o3Havaet, yTo y 0OJb-
HBIX PacCesTHHBIM CKJIEPO30M MOTYT ITOpaXkaThCsl Ha paHHUX CTaIUsIX HEMPOHBI
OnpeAeIeHHBIX TPYIII, KAHAJIOB 3pUTEJIbHOM CHCTEMBI C pa3HBIMU MOPHODYHK-
LIMOHAJIBHBIMM XapaKTePUCTUKAMU, HO 3TO YXKe OTAeIbHas TeMa.

OmHaKo HE3aBUCUMO OT TOTO, KAKOBBI ICTOYHUKHW BHYTPEHHETO IIyMa, CJie-
IyeT OTMETUTh, YTO BCe, HapyIIaflee 3aMaHHBIA TTPUXO] CUTHAIA K CIICIYIO-
IIeMY YPOBHIO 3pUTETBHOM CUCTEMBI, TPUBOIUT K BOSHUKHOBEHUIO CITYIaiTHBIX
HMMITYJIbCHBIX TIOTOKOB 1 K BO3pacTaHUIO YPOBHS BHYTPEHHETO IITyMa.

OOpaTiM BHUMaHKE Ha TO, YTO KaK U3MEPEHHME OCTPOTHI 3PEHUST OObEKTHB-
HBIM CITIOCOOOM, TaK U U3MepeHHe KOHTPACTHOI YyBCTBUTEIBHOCTU OOBEKTHB-
HBIM CTTOCOOOM HE 3aBHMCAT OT BOJU MCITBITYEeMOTO. DTO IeHCTBUTEIBLHO 00b-
SKTHBHBIC TTOKA3aTeNI, ¥ 9TU METOIBI MOTYT OBITH IPMMEHEHBI TSI N3MEPCHUS
JIIOOBIX HEYIPaBJISIEMbIX BOJICH ITOKa3aTelIeii, B TOM YUCIIe IS U3MEPEHUST HeO-
CO3HABaeMBbIX IIPOLIECCOB.

rAABA D

KAHAABI 3PUTEABHOM CUCTEMBI

5.1. TIPOBOASIIME ITYTH,
«MHOOPMALIMOHHBIE KAHAABI»,
OT CETYATKM K ITOAKOPKOBBIM IAPAM
1 3PUTEABHOM KOPE

®opMupoBaHue M300paXkeHMsT HA CeTYaTKe — 3TO OCHOBHOM Iepexoia OT
ONTUYECKOTO K HEHpOHHOMY ommcaHuo. KITloueBoil YMCIIEHHOM XapaKTepy-
CTUKO Ha TIepBOM 3Tare sBJsieTcsl (GYHKITUS paccesTHHUsI OITUKH TJ1a3a. B cer-
YyaTKe MPOMCXOAUT MOTJOIIeHe KBAaHTOB, KOIMPOBAHUE YKC/Ia MOTJIOIEHHbIX
KBaHTOB M ajanTalus K CPeaHEMY YPOBHIO spkKocTH. OmucaHue n3o0paxe-
HUST B 3TOM CJI0€ MOXKHO OXapaKTepHU30BaTh KaK KpaHHOE OTOOpaKeHUe €ro
B BHIE pacIipeneIeHUsT BO30YXKIECHMI, COOTBETCTBYIOIIETO pPacIIpenecHUIO
ocBelleHHOCTH. B ceTuarke rnasa, B poropenentopax (120 000 000 manouek u
6 400 000 KoJTGOYEK) MPOUCXOIUT ITPOLIECC MOMIOIIEHU (POTOHA U 3amycKa OT-
KJIMKa HEMPOHHBIX CTPYKTYP. 3aTeM OT IIPOMEKYTOUHBIX CJIOEB CETYATKU — U3
OUTOJIAPHBIX KJIETOK — aHaJOTOBBIN 3JIEKTPUUYECKUI CUTHAJI TiepenaeTcs Ha
TaHTJIMO3HBIE KJIETKU CeTYaTKM. [AHTIMO3HBIE KJIETKM — 3TO TIEPBhIE IO Mepe
00paboTKN MHGOPMAIIMY B 3pUTEILHOM CHCTeMe HEMPOHBI, KOTOPBIE TeHEepH-
PYIOT pacpOCTPAHSIONINECS UMITYJIBCHI. DTO «BBIXOIHBIC» HEMPOHBI CETUATKH,
MX aKCOHBI 00pa3yroT 3pUTEIbHBIN HepB. YMCII0 aKCOHOB B 3pUTEIbHOM HEPBE
y uesioBeka Kojieoercst ot 800 000 go 1 200 000. TaHTTMO3HBIE KISTKU CETYATKYI
MOTYT OBITH pa3HBIX pa3MepPOB, Y HUX COOTBETCTBEHHO OOJIBIIIME U MaJeHbKHE
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JNIEHIPUTHBIC TIOJIsI, Tejda KJIETOK M AUaMeTpbl aKCOHOB. AKCOHBI TaHTJINO3-
HBIX KJIETOK HAMpaBISIOTCS B TTOAKOPKOBBIE 3pUTEIbHBIE LIEHTPhl. OCHOBHOE
KOJIMYECTBO aKCOHOB TaHTJIMO3HBIX KJIETOK CBSI3BIBAIOT CETYATKY M Hapy»KHOE
kosneHuaroe Teso (HKT). ToHKue akCOHbBI OT MEIKMX TaHIJIMO3HBIX KJIETOK
HanpapistioTest B ciiod HKT, B KOTOPBIX TOXKe PacoIoKeHbI MEIKHME KIIETKH.
[Mpumem cpeanee uncio kinerok HKT pasubiM 1 210 000 + 13 700. M3 HuX unc-
J10o kpynHbIX Bcero 111 000 £ 3 150, a MeJiKMe COCTaB/SIIOT OCHOBHYIO Maccy —
1099 000 = 134 000.

W3 TOnKOPKOBBIX sTIep MHGMOPMAIIHS HATIPABIISICTCS B IIEPBUYHYIO 3pUTEITb-
HyI0 Kopy (Brodmann area 17, BA17). Ee tutomans y yesioBeka paBHa 2613 mm?,
4TO cocTaBisieT 365 % ruroniaay ceTyaTku, TO €CTh B 3,65 pasa GoJIblIe I1JI01Ia-
1M CeTYaTKM, PaBHOII Bcero 715 MM?, OT OIHOI 10 ceMu KonGo4eK B oBea Ha
JIBE TAaHTJIMO3HBIC KJIECTKH 1 Ha TIeprbepuu 10 CTa Ha OIHY TaHTJIMO3HYIO KIIET-
Ky WM ogHO BoJIoKHO. KonnuecTBo HeiipoHoB B HKT npubausutesibHO paBHO
JUCJTy BOJIOKOH B 3pUTEILHOM HepBe U cocTasisieT okoso 1 000 000, a koanye-
cTBO HelipoHoB B BA17 coctasmsier 538 000 000. Eciu B ceTyaTrke MIOTHOCTh
PeLenTOPOB M TAHTIIMO3HBIX KJIETOK HEOTHOPOIHA, OHAa YMEHbIIIaeTcs OT (poBea
K niepudepuu, ToO B IEPBUYHON MpoeKnoHHO Kope (BA17) pacnpeneneHue
IJIOTHOCTU HEMPOHOB MPAKTUIECKU OAMHAKOBO. TaK KaK YMCIIO BOJIOKOH, UITY-
LIMX OT LICHTPA CeTYATKK U3 (oBea, BEJIUKO, U3 Iepudeprun CeTYaTKU — MaJio,
MOBEPXHOCTh KOPBI, B KOTOPYIO TIpoelpyeTcs (hoBeasibHass 00JacTh, BEJUKO,
a epudepur — Majio. DTO TaK Ha3bIBaeMbIil (DaKkTOp MarHU(pUKALIUN Tpe-
CTaBUTEJIBCTBA B KOPE IIEHTPA TOJIsT 3peHUsI. BaxkHO TO, YTO HAaMOOJIbIIIee YHUCIIO
MEJIKMX TaHIJIMO3HBIX KJIETOK CETYATKH IPEICTaBICHBI B e¢ IieHTpe. [ToaTomy
U B TIEPBUYHOM 3pUTEJIEHOI KOPEe OCHOBHOE IPEICTABUTEIBCTBO LIEHTPA OIS
3pEeHUs] — BTO MPEACTABUTEIBLCTBO MEIKMX KIeTOK. OCTpOTY 3peHusl onpee-
JISIIOT UMEHHO MeJIKUe KIEeTKU. AKTUBHOCTb 3TUX KJIETOK KOCBEHHO MOXKHO
OIICHUTD TI0 3JICKTPO(MU3NOTIOTIICCKIM U3MEPSHUSIM B OTIPEICICHHOM JacTh
3aTBUIOYHO 00JIaCTH.

PeliennTuBHBIC TI0JIST HEMPOHOB TAHIJIMO3HBIX KJIETOK CETYATKU Y KOIIEK, MPH-
MaTOB UMEIOT ITOYTH KPYIJIYIO (POPMY ¢ KOHLIEHTPUIECKUM PACIIOIOKEHUEM aH-
TaroHucTHYecKnx 30H [CM. 0030psl: [nesep, Llykkepman, 1961; IMogBurux u
1p., 1986, Ilesenes, 1984]. PerienTBHbBIE T0JIST TAHIIIMO3HBIX KJIETOK CETYATKI
u HeripoHoB HKT mMeroT 4eTKo BhIpakeHHYIO IIEHTPAIBHYIO YaCTh I aHTarOHU-
cTuyeckyto nepucdepuio. Bce HEHPOHBI ¢ KOHLIEHTPUYECKUMU PELIENTUBHBIMU
ITOJISIMU Pa3Ie/ISIIOTCS Ha ABe OOJIBLINE TPYIIBL: OMHU aKTUBUPYIOTCS MPU OCBE-
HIEHUM 1LIEHTPA MX PELIENTUBHOTO TIOJISI — 0n-HEeMPOHBI, a APYyrue akKTUBUPYIOT-
csI TIpM 3aTeMHEHUM 1IEHTpa — off-HelpoHbl. On- 1 gff~HepOHbI TIPEACTABIISIOT
C000i1 B3aMOIOTIOTHSTIONINE CUCTEMBI, PearnpyIOIIFe COOTBETCTBEHHO Ha CBET-
JIbIE ¥l TEeMHBIE OOBEKTHL. DTO TIEPBBIN YPOBEHB OIMITOHECHTHBIX HEMPOHOB K SIPKO-
CTH, OHU pearupyloT Ha cBeT U TbMy [Kuffler, 1953]. Tepucepus aTux 30H ume-
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€T MPOTUBOTOJIOXKHBIE CBOMCTBA; TaK, €CJIU IIEHTP IMOJIsI aKTUBUPYETCST Ha BKITIO-
YeHUE CBETa, TO Tepudeprsi — Ha BHIKITIOUeHUE (on-TIEHTP U off-Tiepudepusi),
a ecJId LIEHTP — Ha BbIKJIIOYEHUE, TO neprudepusi — Ha BKIOUeHUE (off-LIeHTp U
on-niepudepust). PeLienTrBHBIE MOJIsSI HOUHOTO 3pEHUS U S IPYTHUX CUCTEM TOY-
TU HE UMEIOT TOPMO3HOM nepudeprn. DTO HaIO YIUTHIBATH MPU UCCASTOBAHUMN
CUTHAJIOB, UAYIIUX OT CETYATKU B APYTUe MOAKOPKOBEIE siipa. Kpome HapyxHO-
T'O KOJICHYATOTO TeJla TAHTJIMO3HBIE KIIETKH CeTYaTKU HATIPABJISIOT CBOM aKCOHBI
B IyJIbBUHAP, CyMpaxuasMajibHOE SIAPO, BEpXHUE OYyrpbl YETBEPOXOJIMUS U JP.
TaHrMo3HbIe KJIETKU, HEHMPOHBI HAPY>KHOTO KOJIEHYATOro Tejia IPYTUX MOAKOpP-
KOBBIX SI7IEp U Pa3HbIX 00J1acTeil 3pUTeJIbHONM KOPbI MPEACTABISIOT CO00I B3au-
MOCBSI3aHHBI€ YITOPSITOYeHHBIE CETH.

YKaxkeM Ha HEKOTOPBIE CBOMCTBA OCHOBHBIX, MMEIOIINX BBIPAKEHHBIE OTIIH-
Yrs HEMPOHHBIX CUCTEM (KaHaIOB). [1epBblii OCHOBHOI MO YMCITy TPOBOAHUKOB
MyTb WAET OT CETYATKH I10 3pUTEbHOMY HEPBY Uepe3 XMasMy U JaTepabHOe KO-
JIEHYaToe SIApOo K MEePBUYHOIM 3puTebHOl Kope BA17 u nuiib 3aTeM — B «acco-
LIMATUBHBIC» 30HBI KOPbI. DTOT MyTh IEJIUTCS Ha IBA — KPYIMHOKJIETOUHBII U MeJI-
KOKJIETOUHBIH. [TepBblii HAUMHAETCST OT Pa3HBIX KJIETOK CETYATKU Uepe3 pa3HbIe
ciou HKT u B pazHbie oOpazoBanust BA17, a oTTyna nepexoauT B A0P3aJIbHbBIN U
BEHTpaJIbHbII MyTU. BTOpOIt MyTh MPUHIIMITUATLHO APYrOii; TaKxKe HAuMHAETCsI
OT TaHIJIMO3HbBIX KJIETOK CeTYaTKy (HO 3TUX KJIETOK ellle MEHbILIe, YeM KPYITHO-
kierouHblX, uaymmx B HKT), n akcOHbI 3TUX TaHIJIMO3HBIX KJIETOK HarpaBisi-
10TCs1 yepe3 BepxHue Oyrpol yerBepoxonmMus (SC) u uepe3 nmoayuiky (P), Ho He
K MEePBUYHBIM, a cpasy K «aCCOIMAaTUBHBIM» 00J1acTIM Kophl. ECTh ellie myTh OT
TAaHIJIMO3HBIX KJIETOK CETYATKU K CYMpaxruazMajbHOMY sIIpY, PETYJIUPYIOLIUii Cy-
TOYHBIN PUTM.

Hau6onee neranbHo n3yueH nepssiit myth 13 HKT B BA17 [CMm. 00630p: TTon-
BUTMH ¥ Ap., 1986]. AHaroMuuecky M (QYHKLIMOHAIBHO BbIAEICHBI C HanboJIce
Pa3TMYHBIMU XapaKTePUCTUKAMU JIBE TPYIIITHI TAHTJIMO3HBIX KJIeTOK. bobiie n
MaJIeHbKHME KJIETKM Mapacosib U MUIKET, KOPOTKOJATEHTHbIE U JJIMHHOJIATEHT-
Hble HelipoHbl. HaunHaronmecst ot KJIeTOK CeTYaTKu Mapacosib U MUIKET CBSI-
3aHbI C COOTBETCTBYIOIIMMU IO pa3Mepy MarHo- u napBokietkamu HKT, 3arem
u3 ynopsinoyeHHbIX cioeB HKT mytu uayt no ynopsiioueHHbIX U BITOJHE OIpe-
JIEJIEHHBIX CTPYKTYP MTEPBUYHON 3pUTEIbHON KOPbI. ClieayeT OTMETUTb, UTO pa3-
JieJieHUe Ha TOHUYECKUI 1 (ha3uuecKurii TUIT HEMPOHOB CIIPABEIMBO JIsI OMHUX
U TeX XK€ CpeTHUX (DOTOMUYECKHUX YCIOBUI CTUMYJISILIMU. Bapbupys ypoBeHb CBe-
TOBOI (hOHOBOI ananTalMy 1 IPKOCTU CTUMYJIa, MOXKHO TIOJyYUTh MEHee BbIpa-
JKEHHBIE Pa3INUMsI MEXKITy TOHMUECKUM U (ha3MueCKUMU HEHpPOHAMU.

Ha ypoBHe HKT nmoMumMo aHaqOrMYHbIX HEMPOHOB C KOHUEHTPUYECKOMU
CTPYKTYPOIi CYIIIECTBYIOT TaKXK€ HEMPOHBI C 0OJIEE CIOXHON MPOCTPAHCTBEH-
HOIl opraHu3anueil pelienTUBHBIX MoJieli; HarpuMep, hparMeHTapHOCTb TOP-
MO3HBIX YYaCTKOB Ha nepudepuu pelienTUBHOTO MoJisd, Haauyue B ToJie He
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OJIHOTO, a IBYX-TPEeX MaKCMMYMOB BO30YXIEHUSI U JAPyrue NMpU3HaKU reTepo-
TeHHOM CTPYKTYPBI 30H BO30YXKICHMS U TOPMOXKEHUSI, HEKOTOpask OpUEHTALIM -
OHHAasl U AMPEKIMOHAIbHASI YyBCTBUTEIbHOCTH [ HoBUKOB U Ap., 1981; [Toasu-
IMH U 1p., 1986; Llykkepman, 1978; IMogsurux u ap., 1986; Axumona, Yuxkos,
2015]. dnsg HKT xapaktepHa cTporasi peTMHOTOIMYecKast opraHu3aius. [opu-
30HTAIbHOE B3aMMOJEHCTBUE HEHPOHOB HAPYKHOTO KOJEHYATOTO Tejia BbIpa-
JKeHO ¢1a00. MI3BECTHBI TOPMO3HBIE CBSI3U MEXKAY HEHpOHAMM, TTOTyJaroIUMK
WH(OpMaLMIO OT pa3HbIX IJ1a3.

B uccnenoBanusix Xnrobena u Busena Ob110 BiepBble mokazaHo [Hubel, Wie-
sel, 1959], yTo KJIETKU 3pUTEJbHOM KOPbI U30MpaTeIbHbI K OpUEHTALIMU BCIIbI-
XUBaILel Wi ABUXKYIIEKUCS TeCTOBOI MoJ0Chl. XbloOesl 1 Busen mokaszanu,
YTO Takasi YyBCTBUTEJIbHOCTb HEMPOHOB OOYCJIOBJIEHA OCOOEHHOCTSIMU IPO-
CTPAaHCTBEHHOW OpraHu3aliy PeLieNTUBHBIX MOJEN KIETOK 3pUTETbHON KOPBI.
PeuentuBHOE 1MoJjie KOPKOBBIX HEHPOHOB COCTOUT U3 ABYX WJIM OOJIBIIErO YKca
YepenyrIuxcsl Bo30Y:KAa0UX U TOPMO3HBIX 30H BBITSIHYTOM (popmbl. Takue
HEUpOHBI pearupyloT Ha TeCTOBbIE IMOJOCHI, COBIAAIONIME MO HAINpaBJIEHUIO
¢ BO30YXKIAIOIIMMU 30HAMU UX PELIETITUBHBIX TTOJIEi, TNOO Ha MaJIbie TECTOBBIC
MSITHa, HO OHU HEe YYBCTBUTENIBHBI K TU(M(Y3HOMY OCBEIIEHUIO UX PELETITUB-
HBIX Tosieit. Xprooem n Busen [Hubel, Wiesel, 1962] mpenmoxXuim OeInTh pe-
LIENTUBHBIE MOJIS1 HA TTPOCThIE, CIOXKHBIE U CBEPXCIOXKHBIE.

HeiipoHbl ¢ pa3HOl CII0XKHOCTBIO PELIENITUBHLIX MOJIei, HO HACTPOEHHbIE Ha
BbIIEJICHUE OIpPeIeIEeHHO OpUEeHTALIMU B IByMEPHOM IMPOCTPAHCTBEHHO-Yac-
TOTHOM CIIEKTpEe CTUMYJIa 00pa3yIoT BITOJTHE OTpeIeIeHHbIE KOPKOBBIE CTPYKTY-
pbl, KoJIOHKU B nuameTpe okosio 100 mxm. HelipoHbl, pacronoxeHHbIe TI0 CO-
CEJCTBY C JAaHHOI IPyNIIOi HEMPOHOB, C JAaHHOI KOJIOHKOI, 00pa3yloT APYTyio
«KOJIOHKY» € M30MpaTeJbHOCTbIO K MHOW opveHTauuu ctumysa. Heckonbko
KOJIOHOK, B KOTOPBIX MPEACTaBAeHbl HEHPOHBI, U30UpaTeTbHbIE KO BCEM OpU-
eHTaIMsIM, 00pa3yIoT 3JIeMEHTApHBII MOAYJb, TaK Ha3bIBAEMYIO TUITEPKOJIOH-
Ky, IpeAHAa3HAYEHHYIO JUISl MOJHOI 00paboTKM JBYyMEPHOTO MPOCTPAHCTBEHHO-
YaCTOTHOI'O CMeKTpa M300pakeHUsI Ha CBOEM ydyacTke MoJjisl 3peHus [Inesep,
1985; 1995; Imesep u ap., 1975]. Topu3oHTabHbBIE CBSA3W MEXIY OJHOPOIHDI-
MM KOJOHKAMM C OJHOI OpUEHTALMOHHOW M30MPATeJIbHOCTHIO 00eCeurBaOT
CIIMBaHUE OTIEIBHBIX (DparMeHTOB M300pakeHMit, B ennHoe enoe [Field, 1987;
1993; 1994; 1999]. Topn3oHTaIbHBIE CBSI3W MEXIY pa3HOPOIHBIMUA KOJIOHKAMMU,
C pa3HO OpUMEHTAMOHHOMN M30MpaTeIbHOCThIO 00eCIIeYMBaIOT (PparMeHTaL1IO
CLICHBI U BbIIeAeHUe 00bekTa 13 poHa [[llenenun, 1981; 1984].

Ternepb Mbl 3Hae€M, UTO KJIETKHU MEPBUYHOI 3pUTETHHOI KOPBI TOTOMY M30Mpa-
TeTbHBI K OPUEHTALIMU TI0JIOC U KpaeB, UX JUIMHE, IITMPUHE TI0JIOC, a 3pUTEIbHAS
KOpa MpeACTaBIISIET BHICOKOYITOPSAAOYEHHYIO CTPYKTYPY, YTO ITOI00HAsT OpraHu-
3a1Msl O0JIerYaeT BblIeIEHUE ONPENEICeHHbBIX CTATUCTUYECKUX CBS3E B M300pa-
SKEHWU U YJIy4yllIaeT OTHOLIEHWE CUTHAJI/IIYM B YCJIOBHSIX HEOTIPENETeHHOCTH.
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5.2. TIPOCTPAHCTBEHHO-YACTOTHBIE
KAHAABI 3PUTEABHOM CUCTEMbBI

WHdopmalimoHHble KaHAIbl OT CETYaATKU 10 MEPBUYHOMN 3pUTENBHON KOPbI
BA17 HEOTHOPOAHBI TIO CBOMM (DYHKIIMOHATBHBIM XapakTepucTukaMm. OHU BbI-
JIEJSIIOT Pa3Hble TPOCTPAHCTBEHHbIE, BpEMEHHbIE, 1IBETOBbIE U, IJTaBHOE, CTaTHU-
CTUYECKME XapaKTepUCTUKU OKpyxarolero mupa. B cepennne XX Beka ogHUM
13 Haubojee pacrpoCTpaHEHHBIX MHCTPYMEHTOB JJISI OMMCAHUSI aHaJOTOBBIX
CUTHAJIOB U MX MpeoOdpa3oBaHusl ObUT CIeKTpalibHbIN aHau3 [XapkeBuy, 1953].
B nccnenoBaHM CEHCOPHBIX CUCTEM CITEKTPATbHBIH ITOIXOI MMEJT JTOJITYIO UCTO-
puio. B 3peHun, HecMOTpsI Ha TepBbIe 1Iark U MOAE/IH, clielaHHbIe D. MaxoM 10
Havasia TeJIeBU3MOHHOM 3pbl [3BopbIKUH, 1933], npakTuyecku He ObUIO CETaHO
Huuero. Toapko O. Illame namMepms MpoCcTpaHCTBEHHO-YaCTOTHBIE XapaKTepu-
CTUKH, a fe JlaHre — BpeMeHHbIE YaCTOTHBIE XapakTepucTuku [Schade, 1956;
de Lange, 1958]. llage u ae JlaHre paccMaTpuBaiv YaCTOTHbIE XapaKTePUCTUKHI
3PUTEBLHOIN CHUCTEMBI KaK OMHOKAHAJTbHOM, XOTSI M TOBOPWIM O cUcTeMe «ho-
Bea — Kopa». B ocHOBe aTuX paboT — OOIIEN3BECTHBIN METOJ AMHAMUYECKOTO
HCCeNOBaHMS JIIO00i TMHENHOM cucTeMbl. [IpUMEHUTENbHO K 3pEHUI0 CUHYCO-
UIAJTBHO MOIYJIMPOBAHHBIN BO BpeMEHHU CBET MOKa3asl AMHAMUYECKYIO TTPUPOIY
BOCIIPHUATHS B cHcTeEME «(doBea — Kopar. Jle JIaHTe ycTaHOBMII XapaKTePUCTUKIA
3aTyXaHUsT MeJIbKaHUH OT MX YaCTOTBI ITyTEM CpaBHEHUST aMITJIUTYIBI BBIXOTHOTO
CUTHaJsa Mo aMILIUTYIe BXOAHOTO CUTHAJIA 11O YaCTOTe MPU MOCTOSIHHOM cpeaHei
SIPKOCTH. DTOT CIOco0 UcciiefoBaHus ObLT BHaYale TPUMEHEH K U3YUYEHMIO BOC-
MpusITUS 6EJI0T0 CBeTa, 3aTeM 1iBeTHOro. bbuta pa3BuTa paukkep-hoToMeTpus.

WHTesuteKTyanbHBII phIBOK ObLT cieaH B Kemopumke depriocom Kemmbern-
JIOM U UCCJeI0BaTeIsSIMU, BXOAMBILIMMU B €ro KoMaHay. OHM YyCTaHOBUJIU, YTO
pa3HbIe TUTIBI PELIETITUBHBIX ITOJIeI TAHIIMO3HBIX KJIETOK ceTUyaTKu, Kinetok HKT
U KJIETOK KOPbl 00pa3yioT HEMPOHHbBIE CETU, KaHAbl 3pUTEIbHOI CUCTEMbI, Ha-
CTPOEHHbBIE Ha PA3JIMYHbIE MPOCTPAHCTBEHHBIE YACTOThI, HA Pa3HYIO0 CKOPOCTh
NIBWDKEHUST CTUMYJIOB Ha CTUMYJIBI, pa3dHylo yactoty menbkanuii. ®. Kemmnoemnn
HavaJl CBOM MCCJICIOBaHMSI KOHTPACTHOM YyBCTBUTEIBHOCTH elle B 1962 romy,
U BIIOCJIEACTBUY OHU TTOJTYYMJIN IITMPOKYIO U3BECTHOCTh. CTUMYJIAMM B €TI0 9KC-
MepUMEeHTax CIYXXWIN CUHYCOMIATbHbIE M TTPSIMOYTOJIbHBIE PELIETKU C pa3ind-
HBIMM KOHTPACTOM M MPOCTPAHCTBEHHOM YacToTOi. CTUMYJIbI IPEbSIBISIIIN HA
9KpaHe 3JIEKTPOHHO-JIyUYeBOU TPYOKU U 3aMepPsLIU MOPOTrOBbIi KOHTPACT JUIS CU-
HYCOMAAbHBIX 1 MPSIMOYTOJBHBIX PEILIETOK Pa3HOM MPOCTPAHCTBEHHOI YaCTOThI
[Campbell, Robson, 1968]. [ToporoBsie KOHTPACTH U3MEPSUTA METOIOM BapbUPO-
BaHUSI NTYOMHBI MOAYJISILIMY (KOHTpACTA) PELIETKU OT MAKCUMAJILHOTO 10 3HaYe-
HUS1, TIPYM KOTOPOM OHA CTAHOBUJIACH MOJTHOCTbIO HEBUIMMON 7151 HAOroAaTeNs,
U1 HA00OPOT, OT MMHUMAJILHOT'O, HYJIEBOTO KOHTpacTa J0 MOporoBoro. B pesyib-
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Tate uaMepeHuii Kemmnoesn u POOCoH monyymain 4acTOTHO-KOHTPACTHYIO XapaK-
TEPUCTHUKY, KOTOpast MMeJIa MAaKCUMYM B 00JIaCTH CPEIHUX MPOCTPAHCTBEHHBIX
yacToT, Kak 4 B onbitax O. [lane u e Jlanre.

Ha BbICOKMX M HU3KHX MTPOCTPAHCTBEHHBIX YACTOTaX KOHTPACTHast YyBCTBU-
TeJbHOCTD MajaeT. YyBCTBUTENBHOCTD B 001aCTU BHICOKMX MTPOCTPAHCTBEHHBIX
JacTOT OrpaHUYeHa ONTUKOMN Ijla3a yejloBeKa, B 00J1aCTH HU3KUX — (PYHKIIMO-
HaJIBHBIMU OCOOEHHOCTSIMU Tepeayr CUTHaIa B PETUHO-TEHUKYJIOCTPUAPHOM
nytu. Kemn6esmn u PoOOCcoH cpaBHWIM KOHTPACTHYIO YYBCTBUTEJIbHOCTD HA MPSI-
MOYTOJIbHBIE PEIIeTKM U Ha CUHYCOUJATbHbIE U CMOIJIM YCTAHOBUTh, YTO YYB-
CTBUTEJIbHOCTb Ha MPSIMOYTOJIbHYIO PEILETKY BbIIIE, YTO CBSI3aHO C €€ CIOKHbBIM
cnektpoM. KoHTpacT repBoii rapMOHUKH BBIIIIE, YeM KOHTPACT, OMpeaeIsieMblii
10 MEaHIPY, TO €CTh MO MPOMUITIO TEPUOANIECKOI TPSIMOYTOJIBHOM PEIIeTKH CO
CKBaXXHOCTbIO, paBHOM 2. TpeThs U cenyoniue rapMOHUKY He TTO3BOJISUIU T10-
JIYYUTb PE3KOE CHMKEHUE KOHTPACTHOM YYBCTBUTEJBHOCTU K MTPSIMOYTOJIbHBIM
peleTkaM Ha HU3KUX MPOCTPAHCTBEHHBIX YacToTax. OHM monagaiu B 00J1acTh
MaKCUMAaJbHOW 4YyBCTBUTEIbHOCTU. M HA0OOPOT, MPSIMOYTOJibHbIE pPEeIIeTKU
C BBICOKMMM TMPOCTPAHCTBEHHBIMU YaCTOTAMU MaJl0 OTJIMYAINCh OT CUHY-
COMIATBHBIX, TAK KaK BHICOKME TAPMOHUKHU MX MPOCTPAHCTBEHHO-YaCTOTHOTO
creKTpa TMornajaiu B o0JacTb yXe HEBOCIPUHHUMAEMbIX 4acTOT. BuiaeneHue
MPOCTPAaHCTBEHHO-YACTOTHBIX COCTABJSIIOIIMX CIIEKTPa MPOUCXOIUT, MO MHE-
Huwo Kemnoenna u PobcoHa, B MpOCTPaHCTBEHHO-YACTOTHBIX KaHayiaXx. OHU
MIPEIITONIOXWIN HATUIME OOJIBIIOTO YUCIIA TapaylIeIbHBIX KAaHAJIOB B 3pUTENb-
Hoii cucteme [Campbell, Robson, 1968].

Ha puc. 5.1 npeacrasieHa cxeMa KaHaJIOB, UIYIIUX OT CETYATKU K 3pPUTENb-
Hoii Kope. ToslMHa cTpes UMUTUPYET pa3jiuuusl B TOJLIMHE aKCOHOB Pa3HbIX
TUIOB TaHTJMO3HBIX KJIETOK CETYaTKM M HApy>KHOTO KojieH4aToro tena. Pas-
PEXXKEHHBIE PELIENITUBHBIC MO TPEACTaBICHbI Pa3HBIMU pa3MepaMu. PazMepsl
PELIENTUBHBIX MOJIel He YIOpsSIOYeHbl B COOTBETCTBUU C PETUHOTOITMYECKOMN
opranuzanueil. Takoe HajJoXeHME MEJIKUX PEeUENTUBHBIX MOJeil Ha pa3Hble
Y4YacTKHU MOpTpeTa XapakKTepHO 151 YCIOBUSI CBOOOIHOTO MPOCMOTpPA PUCYHKA.

Takum o0Opa3oM, KOHTpACTHAsI YYBCTBUTEJIbHOCTb K MPSIMOYTOJIbHBIM pe-
LIeTKaM MPEeBBIIIaeT YYBCTBUTEIbHOCTb K CHHYCOMAAJIBHBIM, TaK KaK aMIUIUTY-
J1a TIepBOI TApPMOHUKHU B CTIEKTPE TIPSIMOYTOJIbHOM PEIIETKH BBIIIIE AMIUTUTYIBI
caMoil mpsIMOyroJibHOM pelieTki. MMeHHO 3TOT (hakT MOATBEPAMI CIOCOO-
HOCTb 3pUTEJIbHOM CUCTEMbI pearupoBaTh Ha OTAEIbHbIE KOMITOHEHTHI CIIEKTPA
n3obpaxennst [Campbell, Robson, 1968]. Tem cambIM 4epe3 CTO JIeT AOragKa
OpHcta Maxa o mpuMeHuMoctu Dypbe-aHalnu3a K UCCAEIOBAHUIO 3PUTENb-
HOIl CHUCTEMBbI MOJy4yusa yOeOUTEJIbHOE IKCIEPUMEHTAIBLHOE OOOCHOBAHUE.
Ha puc. 5.2 npencrabieHa penieTka, MeHsIIoascs mno jorapudmy npoctpaH-
CTBEHHOI YacCTOThI CJieBa HAMPaBO U MO Jorapudmy KOHTpacTa CHU3Y BBEpX.
BHyTpM mokazaHa 4yBCTBUTEJIbHOCTb OTAEJbHBIX KaHAJIOB, HACTPOEHHBIX Ha
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006beKT n ero M3o6pa>|<eHV|e BXO[ KaHanoB ceT4yaTKa BbIXO[ KaHas10B Kopa

peuenTruBHbIE NONA peuenTtuBHbIE NOnNA

Puc. 5.1. Cxema, nnnioctpupytoLas NpocTpaHCTBEHHO-4aCTOTHblE KaHanbl U obocTpe-
HME OPUEHTaLMOHHON YyBCTBUTENBHOCTA Ha ypoBHe BA17. Pa3amepbl peLenTyBHbIX MOo-
nen He ynopsiaodeHbl B COOTBETCTBUM C PETUHOTOMNMYECKON OpraHu3aumen

pa3HbBle YacTOTHI, CJieBa — HM3KME M CIipaBa — BbIcokue. [IIupuHa KaHanoB
rMoKa3aHa YCJIOBHO U JIOJIKHA COCTaBJISITh 0KoJIo 1,5 okraBbl. OO011ast orubaro-
IIask yKa3bIBaeT KPUBYIO KOHTPACTHOM UYBCTBUTEIBLHOCTH K BUAMMOI TTOJIOCE
MPOCTPAHCTBEHHBIX YACTOT C MMUKOM B YCIOBUSX (DOTOMUYECKOTO (IHEBHOIO)
OCBellleHUs 4 LIUKJI/YTJL. Tpaj.

4 uukn/yrn. rpag.

KoHTpacTt

[MpocTpaHcTBEHHAs YacToTa

Puc. 5.2. [epemeHHasi NpOCTPaHCTBEHHAs YacToTa C NepeMeHHbI KOHTPaCcTOM
1 CXema YyBCTBUTENbHOCTY BCE 3PUTENBbHON CUCTEMbI M OTAEMNbHbBIX
NPOCTPaHCTBEHHO-YACTOTHBIX KaHarNoB

Ha puc. 5.2 115 KaxX10ro u3 KaHaJIOB ITOKa3aHa UX YyBCTBUTEILHOCTh KaK Be-
JIMYMHa, oOpaTHast KOHTPACTy. AHAJIOTUYHO TIpeCTaB/ieHa YyBCTBUTEIbHOCTb U
BCel 3puTeIbHOM cucTeMBbl. B manbHeiileM cylecTBOBaH1Ee MPOCTPAHCTBEHHO-
YaCTOTHBIX KaHAJIOB B 3pUTEJIbHOM CUCTEME ObLIO MOATBEPXKICHO MCCIea0Ba-
HUSIMM aJanTaluy K pelleTKaM ¢ 3aJaHHOM IPOCTPAHCTBEHHON 4acTOTOM U
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opuenTarueit [Blakmore, Campbell, 1969]. Tak, ipu paccMaTpyUBaHUK B TeUe-
HHE TPOMOJIKUTEIEHOTO BPEMEHM PEIIeTKU OTpPeAeSIEHHOW MPOCTPAaHCTBEH-
HOM 4aCTOTBI C BLICOKMM KOHTPACTOM YYBCTBUTEJIbHOCTb 3pUTEIbHOMN CUCTEMbI
K 9TOMI MPOCTPAaHCTBEHHOI YyacToTe cHuxXkaeTcsl. [Ipu aToM 3aTparuBaroTcst He
TOJIbKO YacTOTa, BbI3bIBaloOIasl afanTaluio, HO M COCEHUE MTPOCTPAHCTBEHHbIE
gacToThl. [IIMpuHA MOJIOCH! YacTOT, B Mpeeiax KOTOPOil MPOMCXOAUT ajanTa-
LIMsT, COCTABIISIET 1,5 OKTaBBI, UTO U SIBJISIETCS, COTTacHO Moxenu Kemmnboemta u
PoGcoHa, MpuHOI MPOCTPAaHCTBEHHO-YAaCTOTHOIO KaHaa.

®eprioc Kemrber v ero Kojuter Ha OCHOBaHUY U3MEPEHHBIX MU ITPOCTPaH-
CTBEHHBIX U BpPEMEHHBIX XapaKTePUCTUK Ha3BaJIM 3TU MPOBOJSIINE HEMPOHHbBIE
IMyTU MPOCTPAHCTBEHHO-YAaCTOTHBIMU KaHaJlaMU 3pUTEJIbHON CUCTeMBbI. DTOT
TepMUH TTOJIYYUJI IIUpoYaiiliee pacrpocTpaHeHue. B naHHOI KHUTE MbI OyneM
paccMarpuBaTh JBa TUMA KaHAJIOB, HACTPOEHHBIX HAa pa3Hble MPOCTPAHCTBEHHbIE
YacTOTbl, HU3KUE U BLICOKUE. DTU JIBA TUTA KAHAJIOB HACTPOEHbI M Ha pa3HbIE Bpe-
MEHHbIE YacTOThl. BbifeneHue ToJbKO ABYX KaHAJIOB OYeHb YCJIOBHOE, TaK KakK
MO MapamMeTpaM MPOCTPAaHCTBEHHAs U BpeMEHHas MOJOChl MPOMYyCKaHUs MO-
T'YT TIOAXOAUTH TTOM pa3Hble TUITHI PELETITUBHBIX MMOJIEH CUCTEMBI «Ce€TYaTKa —
Mo3r». Ha camowMm ziefie 1 y KaHaJioB, M Yy PELEITUBHBIX TTOJIei HEMPOHOB Pa3HBIX
YPOBHEM 3pUTEIbHOM CUCTEMBI UMEETCS LIEJIBINA PSIZL €11e U IPYTUX CBOUCTB, KO-
TOpbI€ HAJIO MOAPOOHO OMUCHIBATh. DTO JMHEHHbIE U HEJIMHEHbIE CBOMCTBA,
pa3Hasi YyBCTBUTEJIbHOCTb K IIBETOBBIM CUTHaJaM, K pa3MepaM BXOAHBIX M30-
opaxeHuit u T. A. CyIllIeCTBYIOT MOMBITKA OTOXAECTBUTH KaHAJbI C PELETTUB-
HBIMU MOJISIMU KPYIHBIX KJIETOK (MarHo) v KJI€TOK MeJIKMX (1TapBo). Y HUX eCTh
MHOTO0 001IMX 4epT. Ho ecTh 1 paznuuus.

Ceituac sICHO, YTO pelenTUMBHbIC MOJISI IEPBUYHOM 3pUTeIbHON Kopbl BA17
SIBJISIIOTCST IBYMEPHBIMU (DUIBTpaMU MIPOCTPAHCTBEHHBIX YacTOT. BHauaze npen-
ToJiarajiv, YTo B OCHOBE BceX MpolieccoB — JioKanbHbI Dypre-ananus [[esep,
1978; Inesep, u op., 1975; Campbell, 1968; 1974; 1980; Campbell et al., 1965; 1966;
1968; 1969; 1970]. basucom mis runore3 . Kemnbeia u B. [esepa mocysku-
Jla turnote3a O. Maxa, BrepBble BbICKa3aBILEro MpearnoyokeHne, YTO BXOJHOe
n300paxeHue MmpeodpasyeTcss B HEKMil Ko, HanoMuHatonmii ®ypre-aHanus.
Tenbmronbir cuntan, uto Oypbe-aHaau3 CpaBeaInB A cayXa, HO He JIJIs1 3py-
TeTbHOM cucTeMbl. [To3mHee oka3aaoch, UTO Ha CAMOM JIeJie U B CITyXe, U B 3pe-
HUU BCE MOXO0Xe, HO HE COBCEM TakK. B 3puTesibHOM cucTeMe pelieNTUBHbIE MOJIsI
OCYILECTBIISIIOT 00pabOTKy M300pakeHMIi, HAITOMUHAIOIIYI0 00pabOTKY ¢ TTOMO-
1LIbIO ABYMEPHBIX 371eMeHTOB [abopa, 1 B YacCTHOCTU HarmoMKuHatoT discrete cosine
transform (DCT), Tem cambIM obecrieunBasl cxkatve MH(OpMaluu, KOTOpoe
MTOCJTY>KMJI0O OCHOBOM IS CO3IaHMST alTOpUTMOB MexkmyHaponHoro Still Image
Compression Standard JPEG (Joint Photographic Experts Group). YmoOHbIM
oOKazaJicsl aJlropuT™M, paspadotaHHbiii B. babkuHbiM B KocMrueckoM MHCTUTY-
Te B Mockae [Babkin, 1991; 1993]. Crannapt JPEG oka3zajncst omHUM U3 MEPBBIX
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SIPKUX TIPUMEPOB CKaTUST U300PaKEHUI C TIOMOIIbIO HEHPOMOP(MHBIX METOIOB,
JIOCTYITHBIX TeTepb KaXXIOMY T0JIb30BaTeII0 Ha TuiaHeTe. Thicsauu Joaeit co3na-
BaJIM caMo NMporpaMMHoe obecrieueHre. Ob1me Gpru3noaornyeckre 3aKOHOMep-
HOCTH, onpeaeauBIlIMe coznaHue craHaapra JPEG, npu keiaaHuu MOXXHO HaliTH
B pabotax ®@. Kemm6ena u ero komier B Kemopumke u B. 1. [esepa ¢ cotpyn-
Hukamu B Jlenunrpage [Blackemore, Cambell, 1969; Campbell, Robson, 1968;
Campbell et al., 1969; Campbell, 1970; Ginsburg,1972; Inesep u ap., 1973; 1975;
Iesep, 1985; IMonasuruu u ap., 1986; bonmapko u ap., 1999; IlenernmH, 1973;
1981; IenenuH u np., 1985]. Mneu nmpocTpaHCTBEHHO-YACTOTHOM (hUIBTpallun
JTaBHO MCIIOJIb30BAIMCH B 00JIACTU CXKaTusl TeJleBU3MOHHOrO curHaia [Llykkep-
MaH, 1964]. Ceityac pa3paboTaHbl 3HAYUTEIBHO Oosiee 3(P(PEKTUBHBIC METOIBI
cxarus BuneocurHana [Jlyums, 2011].

IIpencranenus o penierkax [abopa Kak ONTUMAIbHOM BU3YaJIbHOM CUTHAJIE
B CeHCOpHOI (uznosorun ObUIM npenioxeHbl KoxxeBHUKOBBIM U Mellepckum
B (pusmosioruu ciyxa, a Barconom u bapinoy — B ¢huznonoruu 3penus [ KoxxeBHu-
KoB, Memiepckuit, 1963; Watson et al., 1983]. Pererku [aGopa ciryzkat 1 MOA€eIbio,
VMUTHAPYIOLIEN CBOMCTBA PELIETITUBHBIX MOJIEW 3PUTETBHON KOPbI, U ONTUMAJTb-
HBIMU CTUMYJIAMM JIJIST KX UCCIICIOBAHUST.

CuHTe3upoBaHHbIE peleTky [abopa Mo3BOMISIIOT U3MEPUTH MOJOCY MPOIY-
CKaHUs peLEeNnTUBHBIX MOJIeil pa3HbIX YPOBHEN 3pUTEIbHONM cucTeMbl. To, 4TO
OHM BBITSIHYTbIE, COBCEM HE O3HAYaeT, UYTO 2JIeMEeHThl [abopa CTUMYIUPYIOT
TOJILKO MPOAOJITOBAThIE PELETITUBHBIE TTOJIST 3pUTEBHOMN KOPbI, KOTOPbIE UMe-
0T aHAJIOTUYHYIO (hopMy. DTO He 03HAYAET, OMHAKO, YTO MPEIbIIyIINe YPOBHU
He OYyIyT aKTUBMPOBAHBI, HO MX aKTUBAIIUS OYIET CylIeCcTBEHHO npyroit. I1pu-
MeHeHMe penieTok [abopa o3HayaeT, YTo ¢ MOMOIIBIO ATUX CTUMYJIOB Mbl MO-
K€M YCTaHOBUTH JABYMEPHYIO MPOCTPAHCTBEHHO-YACTOTHYIO XapaKTEePUCTUKY
PELENTUBHOTO TOJIS1 B 3aJJaHHBIX YCIOBUSIX HAOTIOAECHMSI.

CreyeT OTMETUTD, YTO 00JIACTh TIPUMEHEHUST CUHYCOMIATBHBIX PELIETOK He
OrpaHUYMBAETCS TOJILKO OLIEHKON IM0JI0C YacTOT, MepeaaBaeMbIX TEM MU UHBIM
pelenTuBHBIM TosieM. OCHOBaHHbIE HA UX MIPUMEHEHMU MTPOCTPAaHCTBEHHO-Ya-
CTOTHbIE METOAbI SIBJISAIOTCS 3(DGhEKTUBHBIM MHCTPYMEHTOM JUISI UCCJIE0BaHUS
XapaKTepUCTUK BU3YaJIbHBIX CLIEH, ONTUYECKUX U TeJIEBU3MOHHBIX CUCTEM, pa3-
JIMYHBIX YPOBHEN 3pUTENbHOro aHaau3atopa. IIpocTpaHCTBEHHO-YaCTOTHBIE
METO/Ibl UCCIENOBAHUS PACIIUPSIOT HALA BO3MOXHOCTU B IMO3HAHUU U AIOT
YUCJIEHHbIE XapaKTEPUCTUKU JJISI TTPOEKTUPOBAHUS MCKYCCTBEHHBIX pacrio-
3HAIOLIMX CUCTEM W CUCTEM BU3YalIM3allUM NAaHHBIX. M3MepeHue OBYMEpHBIX
MPOCTPAHCTBEHHO-YACTOTHBIX CBOUCTB MEPBUYHOM 3PUTEIBHOM KOPBI MO3BO-
JISIET YCTAHOBUTH 3aKOHOMEPHOCTHU CBS3EM MEXIy DJIeMeHTaMU M300paXkKeHHs.
DJIeMEeHTBI, UMEIOIIe OIHY OPUEHTALINIO, TO €CTh C OIMHAKOBBIMM CBOMCTBA-
MM, B Pa3HbIX y4yacTKax IMOJsl 3pEHMSI Ha ONpeneeHHOM PacCTOSIHUM MOTYT
YCWJIMBATh aKTUBHOCTH npyr apyra [Field, 1987—1994] u TopMO3uUTh MPOTUBO-
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MOJIOXKHBIE OPTOTOHAJIbHBIC OPUEHTAIINM, B3AUMHO OITIOHEHTHBIC JIEMEHTHI,
a UMEHHO PELIENTUBHBIE TOJISI ¢ ONMOHEHTHbIMU cBolicTBamu [LLlenenun, 1991].
HanomHuum, yto mist Bocnpusatusi (popMbl YepHO-0e/IbIX M300paXkKeHUH CylIlie-
CTBYIOT JIBa TJIaBHBIX ONIIOHEHTHBIX MexaHn3Ma. [IepBbIii 0OecIeYnBaeT OIIO-
HEHTHOE ONMCAHWe PELIENTUBHBIMU MOJISIMU CETYATKHU MOSIBICHUST ThMbI (0ff)
u cBeta (on) B u3odbpaxkenuu [Barlow, 1953; Kuffler, 1953]. Bropoii obecne-
YUBaeT ONMMUcaHue GOPMBI — ITO OPUEHTAIIMOHHO OMTIOHEHTHBIC MEXaHU3MbI
3PUTETBHON KOPHI. DTO OBUIO IMOKA3aHO B MCUXOMU3NICCKUX MUCCICIOBAHUSIX
[Blakemore et al., 1970] u 3arem nokazaHo B HEHPOGhU3UOJOTUUECKUX HCCIIe-
noBaHusx [[enenun, 1973; 1981; 1984; Morgan et al., 2000]. PesynbraThl Heli-
podU3NOTIOrMUYeCKNX UCCIeI0BaHuIi TTpeACTaBIeHbl Ha puc. 5.3.
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Puc. 5.3. OTKNMKN HepoHa 3pMTENbHOM KOPbl HA PELLETKN OPTOrOHaNbHOMN
OpueHTaLun 1 pa3HON NPOCTPaHCTBEHHOM YacToThl [LenenuH, 1981-1984]

W3 puc. 5.3 BUAHO, YTO U3MEHEHUE MO OCU abCIMCC MPOCTPAHCTBEHHOM
YacTOThI TECTOBOI PEIIETKM OJHOI OpMEHTAINM, BEPTUKAIbHON, TIPUHITON
3a HyJb, IPUBOJIUT K U3MEHEHUIO YaCTOTHI MMITYJIbCAlIUA HEHPOHA TI0 OTHO-
LICHUIO K UMITYJIbCAllMK B TIOKOe. Ecu Mbl MU3MEHUM OPUEHTALIMIO TECTOBOM
peteTky Ha 90 yri1. Tpaj., 3aKOHOMEPHOCTb U3MEHEHMUSI YaCTOThI UMITYJIbCAIIUN
OyIeT MOTHOCTHIO TTPOTHUBOIIONIOXKHA OPTOTOHATBLHOI opueHTalmu O yIiI. Tpa.
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Helipodusunonaornueckue uccaeqoBaHus TPYAOEMKH, U UX HE YBUIAETh HEIIO-
CPEACTBEHHO IMPU YTEHUU KHUTH, TTOCKOJIbKY HeoOxoauMa paborta B Helipodu-
3MOJIOTUYECKON JIabopaTOprM, HO NMCUXO(PU3NIECKIE UCCIEIOBAHUS TOCTYITHBI
15t HabmoaeHus Be3ne. Pukcanns B3opa Ha OMHOM PUCYHKE, HAIIpUMep JIEBOM
(puc. 5.4), B TedeHue Tpex MUHYT, a 3aTe€M IepeBOJ B3opa Ha IPYroil BHI3OBYT
aKTUBHOE B3aMOJEHCTBUE OIMITOHEHTHBIX HEMPOHHBIX CeTell — HaOII0IaTe/ b
YBUIUT B3aMMOJEUCTBUE ABYX U300paxxkeHuil. Ha pucyHke npeacTaBieHbl pe-
etk [abopa, onTuMalibHbIM CTUMYJI M Hanbosiee 011M3Kasi MOJIe)Ib PELIeTITUB-
HBIX OJIEN 3pUTEIbHOI KOPBHI.

Puc. 5.4. [1ee B3aumMHO nepneHaukynsipHbie pelueTku Fabopa

TakuM 00pa3oM, MBI IIPOIEMOHCTPUPOBATIN PE3YJIETaThl HEUPODU3NOIOTH-
YEeCKMX UCCIICIOBaHUI IPOCTPAHCTBEHHO-YaCTOTHBIX KAHAJIOB M UX OIIITOHEHT-
HO€ B3aUMOJEVICTBHUE.

I[ToMUMO TIPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEPUCTUK KaHAJOB BaxKHOE
3HAYeHHNE NMEIOT UX BpEeMEHHBIC XapaKTePUCTUKU.

Ha puc. 5.5 cieBa moka3aHO MHOXECTBO KaHAJIOB, KOTOPHIC YCIOBHO MOXKHO
CBECTU K JIByM TUIIaM — OHU U300pakeHbl B OKHE «[IPOCTPAaHCTBEHHbIE (DUITb-
TPbI». DTO BICOKOYACTOTHBIE M HU3KOUACTOTHBIE KaHasbl. X 0TOXIECTBISIOT
¢ KJIETKaMM ITPOBOASIINX ITyTeil pa3HOTo pa3Mepa.

KpymHble raHTIMO3HBIE KJIETKU (TTapacoib), KPYITHBIE KJIETKU Hapy»KHOTO
KOJICHYATOTO Tejla 00pa3yioT B3aMMOCBSI3aHHBIC CETH, KaK MBI YK€ TOBOPH-
JIM, — KaHaJIbl. DTH KaHaJIbl Ha3bIBAIOT MarHo. MeJjKue KJIeTKU pa3HbIX YPOB-
Helt 00pa3yloT ceTH — KaHallbl, Ha3bIBaeMble TapBo.

ITocne 0O0pabOTKM B MEPBUYHOM 3pUTEbHOI KOPE MarHo- 1 MapBOCHUCTEMbI
repenaroT pa3InyHyo NH(pOpMaIMIO 0 HaOI0aaeMol ClieHe pa3InyHbIM 00J1a-
CTSIM MO3Ta JUTS TaJIbHEeWIero aHauamu3a. [1py 9ToM apBOLEIUTIONSIPHBIN TPaKT,
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PEUENTOPbI NPOCTPAHCTBEHHbIE ®UNLTPbI BPEMEHHBIE ®UNBTPbI MOPOrOBOE YCTPOUCTBO

Puc. 5.5. «KKaHoHW4Yeckas» MHOrokaHanbHas no NPOCTpaHCTBEHHO-YaCTOTHOWM
unbTpaLmm Mogens C OOHUM-TPEMS BpEMEHHbIMU OUNsTPamMn 1 OLHUM NOPOTrOBbLIM
yctpowicTteoM [Kynukosckuii, Po6coH, 1999]

KOTOPBII YCIIOBHO HA3bIBAIOT BEHTPAIbHBIM TPAKTOM, UaeT U3 nosist BA17 (VI)
B nosie BA18 (V2), ortyna B BAI19 (V3), 3atem B BA19, BA37 (V4), B HUuXXHee
BUCOYHOE T10JI€, XpaHWIMIIE ONMUCAHUN M300paKeHUI MHBAPUMAHTHBIX K Mac-
LITAOHBIM ITpeobpa3oBaHUSIM 00beKTOB. MHMOpMaLKst, mocTynalias 1o 3To-
My IIyTH, 0OECIeunBaeT BO3MOXKHOCTb paco3HaBaHUsSI 0O bEKTOB.
MarHolesUTIONIIPHBIN TPaKT, B CBOIO OYepellb, YCIOBHO HA3bIBAIOT 3aTHUM
NIOP3aJIbHbIM TPAKTOM, TOCKOJIbKY M3 3aTbLJIOYHOW KOPbl OH HaIpaBJsieTcs
K TeMeHHO# kope. OCHOBHOI (hyHKIIMEH! 3TOTO MyTH SIBJISIETCSI aHATU3 XapaK-
Tepa TMHAMMYECKMX U3MEHEHUIT 1 TOJO0XEHUsT B MPOCTPAHCTBE 3PUTEILHOTO
00beKTa, JIoKanu3aluuu o0beKTa B 11oJie. J1j1si MarHoLeJUTIOJISIPHOTO ITyTH XapaK-
TepeH KPaTKOBPEMEHHbII ObICTPHIN OTBET. JIaHHBII MTyTh YyBCTBUTEJIEH K HU3-
KUM TIPOCTPAHCTBEHHBIM 9acTOTaM, OH CTIOCOOCH 00HAPYKUTh HU3KNE YPOBHU
KOHTpacTa ¥ YyBCTBUTEJIEH K BBICOKMM BPEMEHHBIM YacTOTaM, UMEET BHICOKOE
BpeMeHHoe pa3pellieHrne. MarHocucrema oopabdatbiBaeT MHMOpMAIIMIO O IBU-
KEeHUM, O TPyObIX MPOCTPAHCTBEHHBIX MPU3HAKaX, BAXKHBIX JJI OpUEHTALIMU
B ripocTtpaHcTse [ Previc, 1987: Livingston, Hubel, 1988; Kulikowski, Vidyasagar,
1990]. MakcuMaJIbHbIi OTBET MArHOCUCTEMbI HAOIIOAAETCSl MPU MPEIbsIB-
JICHUU CTUMYJIOB B IMANa3oHe HU3KUX MPOCTPAHCTBEHHBIX YACTOT MOpsIKa
0,1—4,0 uuki/yria. rpaji. U BBICOKUX BpeMeHHbIX YacToT oT 8 10 40 i1 u Bbilie.
AKTUBHOCTb K€ MapBOCUCTEMBI MPOSIBIISIETCS] MPU MPEIBSIBICHUU U300paxKe-
HUI, cofepKallliX BICOKHE MTPOCTPaHCTBEHHBIE YacTOThl OT 4,0 1o 24,0 1uki/
yIJ1. Tpaj. u Hu3Kue BpeMeHHble 0,5—1,5 [i1, HO Bo3MOKHa aKTUBHOCTb TAaHHOM
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cucTeMbl Ipu yactorax MesibKanus 10 8 I [ Kulikowski, Tolhurst, 1973; Previc,
1987; Kulikowski, Vidyasagar, 1990; Regan, 2000].

OCHOBHBIE BEe KPYITHOMACIITaOHbBIe HEMPOHHBIE CETH, Ha3bIBaeMbI€ eIl J0P-
3aJTbHBIN U BEHTPAJTbHBIN ITyTH, MOKA3aHbI HA PUC. 5.6. AKTUBHOCTb 3TUX HEMPOH-
HBIX CETE MOXKHO BUAETH MPU BBHIMOJTHEHUH UCITBITYEMBIM Pa3INYHbBIX LIeJIeHa-
MPABJIEHHBIX JIEVCTBUU C PA3JIMUHONM ITOCTAHOBKOW 3a1a4U.

HKT 17 HwxHeBMco4Has kopa
MpuHaTtre
peLueHunin
MyneBuHap MT TemeHHast kopa [lpedpoHTanbHas kopa

Puc. 5.6. H13Ko4aCTOTHbIN M BbICOKOYACTOTHbIV KaHarbl
nepenayn nHopmaLmm oT ceTyaTki 4o NpedpPoHTanbHON Kopbl

AKTHUBHOCTb B 3TUX KPYITHOMACIITAOHBIX CETSIX OT BXOIHBIX PELIETITOPOB 10
(pPOHTAILHOM KOPBI, TIPUHSITHE PEIIEHUI U TUIAHUPOBaHUE NEMCTBUIA, YIIpaB-
JISIETCSI BHYTPEHHUM (hOPMUPOBAHUEM LI€JM UJIM MOCTAHOBKOM Lieu. BaxkHyto
poJib UrpaeT u3bupareIbHOe BHUMaHUE, KOTOpOe IMepeKIovyaeT aKTUBHOCTh
B TOM WJIM MHOM KaHajie. Mex Iy KaHajlaMu UAeT «00pb0a» 3a BBIXOJ Ha «LEHTP
MPUHATUSL pellieHUii». B KaHaje BbBICOKOYACTOTHOM O0JjblIe MH(pOPMaALIUU,
OoJibllle 2JEMEHTOB, 00padaThIBAOIUX MHGOPMAIIMIO, OH MO3BOJSIET YBU-
JIeTb UBMEHEHUE CUTYyallMu Ha OOJIbILIEM PACCTOSIHUU, a 3TO BaKHellee npe-
MMYULIECTBO Ye€JI0BeKa MO CPaBHEHUIO ¢ OOJBIIMHCTBOM XUIIHUKOB. [ToaToMy
OCHOBHOE BHMMaHUE COCPENOTOUYEHO Ha BBICOKOYACTOTHOM KaHase. OmgHako,
Harpumep, B OOJIBIIIMHCTBE UTP, B Clydasix OJM>KHEro 00s, yaep>KaHus TpaHC-
MOPTHOI'O CPENICTBA B MOTOKE, TP MOCANKE CAMOJIETA B PYUYHOM PEXUME U T. II.
BAXXHO MEPeKJTIoYeHUe Ha HU3KUE MTPOCTPAHCTBEHHBIE YACTOThl. A UTEHUE —
9TO TMOCTOSIHHBIA MPOLIECC B3aMMOAECUCTBUSI HU3KOYACTOTHOIO M BbICOKOYA-
CTOTHOTO KaHaJ0B, HO K BOITPOCaM UTE€HUSI MBI €11le BEpHEeMCSI.

Hano ykasarb, 4TO BBIXOJ KaHAJIOB 3PUTEJIbHON CUCTEMbI UIIET HA COIIACO-
BaHHbIE (PUJIBTPBI; 11O CYIIECTBY, 3TO OMUCAHUSI OOBEKTOB B O0y4yaeMbIX Heil-
poHHBIX ceTsix. Mx peanuzanuss MOXeT ObITb camMoil pazHOoOpa3Hoit. BaxHo
MOJYYUTh CUTHAJI pacCOIIaCOBaHUS M3 MaMSITU W OMUCAHMSI, MOCTYMUBIIETO
MO MEePBUYHBIM KaHajaM 3pUTeJbHOM cucTteMbl. OOIIas cxeMa OesiTeJIbHOCTU
3pUTEbHOI CUCTEMBI ITpecTaBieHa Ha puc. 5.7. JlaHbl ee BapuaHT, yuYUThIBaIO-
Mt o0yyeHue U u3dupaTesibHOE BHUMAaHUE, U CUTHAJ Ha OPraHU3alMIo ABU-
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rar¢JIbHOro OTKJIMKa. anILCTaBI/IM MMPUMEDPLI BIUAHUA l/l36I/IpaT€JII)HOFO BHU-
MaHUuA Ha BbIGOp KaHaJla, IIPpOABJICHUA WUHTEPECA HaOoaaTeNsl K UCTOJIb30-
BaHUIO OIMCAaHUS HaOJ01aeMoi CLICHbI, 1aBacMoO¢C pa60T0171 ONpeaACJICHHOIO
IIPOCTPAaHCTBEHHO-4YaCTOTHOI'O KaHaJ1a.

Momexa BH. wym
y OpraHusauus
OBWXEHNN
Corn. MpuHsATHE

Y

Kanansbi > punstp[™ Mopor |

; : I

BHumaHue HewnpoHHas ceTb
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Puc. 5.7. Cxema cornacoBaHHoOM hunsTpaumm B 3pUTeNbHOM CUCTEME
[KpacunbHukos, 1958; 1986; 2011] ¢ ydeToM 0by4aeMoin HEMPOHHOM CeTH,
n3bupaTensHOro BHUMaHUS U CUrHana Ans opraHusauvmn ABUratesibHOro OTKNmka

Pabouwnii npuamna3oH onpeaessieTcs HaCTpOMKOM HabogaTe s, HeKUM MeXa-
HM3MOM M30MpaTebHOTr0 BHUMAaHUS, IJIsI BHIOOpa MHTEPECHOTO yUacTKa B Ipe-
JeJlaX BUIMMOTO AMaITa30Ha KOHTPACTHOM 9yBCTBUTEbHOCTH. HarmoMHUM, 4TO
MPU BOXIEHUM aBTOMOOWISI HAM HaJ0 aKTMBUPOBATh BHICOKOYACTOTHBIN Ka-
HaJl MpU pacCMaTpUMBaHUM JTOPOXHBIX yKazaTeJaell U HU3KOYACTOTHBIN KaHal
IIJISI COXpaHeHUs 0e30I1acHOTo ABUXKEHMS B MOTOKe. BO3MOXHOCTh aKTUBaLIMU
TOTO WJIX MHOTO y4acTKa BUAMMOTO MPOCTPAHCTBEHHO-YaCTOTHOTO AHarna3oHa
MOKET IMPOUCXOIUTD HE TOJTBKO B 9KCTPEMAIBbHBIX CUTYaIUsIX, HO M B YCIIOBHSIX
JII0001 IeITeIbHOCTU YesioBeKa. AHajornyHast audgepeHimanys XxapakTrepHa
U B TBOPUYECKOM ITpolIecCe.

PaccMoTpuM aBa Buaa M300pa3UTESbHOTO UCKYCCTBA — KMBOIUCH U Tpa-
¢uky. [TosoTHA B AyXe UMIPECCMOHU3MAa aKTUBUPYIOT MPEUMYIIECTBEHHO Me-
XaHU3MbI HU3KOYACTOTHOTO ONMMCAHMSI, LIEIOCTHOTO BOCTIPUSITHS, a Tpaduye-
ckue paboThbl MPEUMYIIECTBEHHO aKTUBUPYIOT MEXaHU3Mbl BICOKOYACTOTHOM
dunprpalium, JoKaabHOro BocnpusiTUs. TepMUH impression — BrieyaTieHue
(;1at.) oTpaxaet riaobaqbHOE BOCIpUATHE M300paxkeHus. [ToBbillIeHHasT MO~
LIMOHAJIbHAsT ¥ Majasi MHMOpMallMOHHAsI HACBIIIIEHHOCTh TAKOTO TUTA XXUBO-
MUCU He TpedyeT NEeTaJbHOIrO paccMarpuBaHus. Bocnpusituio rpaduueckux
paboT, HAMpPOTUB, MPUCYIE JIUTEIbHOE paccMarpuBaHue. Obuine netanei
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1 HEOOXOIMMOCTbH BBIAEICHMSI BHICOKMX MPOCTPAHCTBEHHBIX YaCTOT TPEOYIOT
MHOTOKPATHOTO MePeBojia B30pa B pa3IMYHbIC y4acTKU n300paxeHus. Mmeer-
¢, TpaBaa, MHOXECTBO MEePEeXOIHBIX TTIPUEMOB B U300pa3uTeIbHOM UCKYCCTBE,
HO KpaliHue (POPMBI ero MO3BOJISIIOT IIPOAEMOHCTPUPOBATH BO3MOXHOCTD Iepe-
KJTIOUEHUS M30MPaTeIbHOTO BHUMAHMS IJIsI BKIIFOUEHUSI MeXaHU3Ma JIOKAJIbHO-
ro WX IN100aJIbHOIO OMUCAHUSI.

st Hac 9TU MpUMepbl BaXKHbI KakK U30MpaTe/ibHOE NCTOIb30BaHue UHGOP-
MalMu, II0JJaBaeMOM 110 OTHOMY U3 KaHaJI0B. DTO IeMOHCTPUPYET, KaK u3oupa-
TellbHOEe oOpallleHre K MHPOpMALIMK U3 OJHOTO TUIIA KAHAJIOB BIIMSIET HA I10-
BelleHUE; 3aMETUM, OJHOrO TUIIa — JIeJICHWE Ha JBa TUIIA SIBJISICTCS YCIIOBHBIM,
HO BeCbhbMa IJIOJOTBOPHBLIM B METOAMYECKOM U IUAAKTUIECKOM ILIaHAaX.

5.3. U3BMPATEABHOE ITOPAJKEHME
ITPOCTPAHCTBEHHO-9YACTOTHBIX
KAHAAOB 3PUTEABHOM CUCTEMbI

PaccMoTpum nccienoBaHys 3pUTEIBHOM CUCTEMBI YeJIOBEKa C YIETOM MaTo-
bur3MoTOrNYecKX OTKJIOHEHUH C LIEbIO BBISIBJICHUSI OCOOEHHOCTE! nepenayn
HHGOPMAIIY B MHOTOKAHAJIBHOM 3pUTEIIBHOM CUCTEME.

MHorokaHabHas MofiesIb 3puTeibHOM cructeMbl Peprioca Kemmoenna onpe-
Jefdiaa 1ejioe HarpaBieHue B HelipoodrtanbMmosioruu. Ho Ha mepBom sTarme
OBIT BaXKeH TMPOCTPAaHCTBEHHO-YACTOTHBIN ITOMXON, M3MEPEHUS KOHTPACTHOM
YYBCTBUTEJIBHOCTU K OLEHKE (DYHKIMOHAIBLHOIO COCTOSIHUSI 3PUTEIbHON CU-
crembl [MakaroBa, 1981; [TusoBapos, 1982; Illenenun u ap., 1981; 1982; 1985;
Ginsburg, 1972; 1978; 1983]. UccnenoBaHusi U30MpaTeIbHOTO MOPaKeHUsT KaHa-
JIoB Havanuch rosaHee [Lenenun u ap., 1985]. C. B. MypaBbeBa ¢ coaBTOpamMu
y JIBEHAALIATA 300POBbLIX HAOIIONATeNIell U Y IIECTUACCITH MallMeHTOB ¢ pacce-
STHHBIM CKJIEPO30M M3MEPWJIA KOHTPACTHYIO UYBCTBUTEIBHOCTH U TTOCTPOVITA
MPOCTPAHCTBEHHO-YaCTOTHBIC XapaKTePUCTUKY B OTBET Ha IIPEIbSIBICHUE pellie-
Tok [abopa Ha omHOpOoaHOM (poHe [MypaBbeBa u ap., 2004; 2008; 2010].

Ha pwuc. 5.8 mokazaHa 3aBUCMMOCTb KOHTPACTHOI YYBCTBUTEILHOCTU OT
MMPOCTPAHCTBEHHOM YaCTOTHI CTUMYJIA Y 3M0POBBIX HabII0AaTe el U Y IMaleH-
TOB C PacCEeSTHHBIM CKJIEpO30M. B pesynbraTe aHaam3a MaHHBIX MBI BBIICTUIN
TPU TPYIIIIBI UCITBITYEMBIX C PACCESTHHBIM CKIIEPO30M.

B rpynmny A GbUTH BKJIFOUEHBI MAIIUEHTHI C PACCETHHBIM CKIICPO30M C TOMU-
HUPYIOLIMM CHUXKEHUEM KOHTPACTHOM YYBCTBUTEIBHOCTU B 00J1aCTH BBICOKHX
MPOCTPAHCTBEHHBIX YacToT (5,5—12 1UKII/yIi. Tpaj.); Ha puc. 5.8 KpuBas 000-
3HavYeHa IMTyHKTUPHOM JIMHKUEH ¢ METKaMU B BUIC TPEYTOJIBHUKOB. B 3Ty rpymmy
BOIIUTM CEMHAMIIATh MAIIMCHTOB.
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B rpynny b BKJIIOUEHBI MallUEHTHI C PACCESTHHBIM CKJIEPO30M C MpPeuMyIlie-
CTBEHHBIM CHIDKEHUEM KOHTPACTHOM YYBCTBUTEIHLHOCTU B 00JIACTU HU3KUX U
CPEeIHUX MPpOCTpaHCTBeHHBIX YacToT (0,3—5,5 muki/yrn. rpan.); Kpusast 060-
3HaYeHa Cepoii IyHKTUPHOW JIMHUEH C MEeTKaMU B BUJIe KBaapaToB. JleBsaTHa-
LIaTh MAIUCHTOB.

B rpynmne B — manueHThl ¢ paccesTHHBIM CKJIEPO30M C pABHOMEPHBIM CHU-
JKeHUEM KOHTPACTHOI YyBCTBUTEIBHOCTH BO BCEM IMAIa30He MPOCTPAHCTBEH -
HbIX 9acToT (0,3—12 umKJ1/yri. rpaf.); KpuBas o003HaueHa CIUIOLIHOM JTUHUEH
C METKaMH B BUJIe KPYKKOB. [[BaaIiaTh YeThIpe MallieHTa.

Ipynma B — malmeHThl CO CHIDKEHMEM KOHTPACTHOM YYBCTBUTEIIBHOCTU BO
BCEM Juana3oHe MPOCTPAHCTBEHHBIX YACTOT. DTO MALIMEHTHI B TSKEJIOM COCTO-
STHUU, C OBICTPBIM TEUEHUEM PACCESTHHOTO CKJIepo3a.
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[MpocTpaHcTBEeHHas YacToTta, uukn/yrn. rpag.

Pwuc. 5.8. KoHTpacTHasa 4yBCTBUTENBHOCTb Y CTAHAAPTHbLIE OTKMOHEHUS OT NOPOrOBOro
3Ha4YeHUs KOHTpacTa Ans pas3nuyHbIX MPOCTPAHCTBEHHbLIX YaCTOT TECTOBbIX PELLETOK
[abopa. BepxHsas kpuBas — Hopma. [JOMUHUPOBaHME CHXEHUSI KOHTPACTHOW YyBCTBU-
TEenbHOCTU B BUAUMOM NPOCTPAHCTBEHHO-YaCTOTHOM AManasoHe:

A — noTepsiHa YyBCTBUTENBHOCTb TOMBbKO B 06MAacTy BbICOKNX MPOCTPAHCTBEHHbIX
YyacToT, b — HM3Kkux 1 cpegHux, B — CHMxeHne 4yBCTBUTENBHOCTM BO BCEM BUAMMOM
AnanasoHe. o ocm abcumcc — NpocTpaHCTBEHHAas YacToTa (Umkn/yrm. rpaa.);

Mo OCW OpAMHAT — KOHTPacTHas YyBCTBUTENbHOCTb K™', rae K — KoHTpactT,
paccuuTaHHbIv no dopmyne MankenscoHa [MypasbeBa u gp., 2004; 2008; 2010]
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151 mJaHHOTO MCClIeJOBAaHUSI HAC MHTEPECOBAIM MALIMEHThl ¢ HauaJbHbIMU
MPOSIBJICHUSIMU PACCESTHHOTO CKJIep03a, IMO3TOMY B HaJIbHEMIIIeM MBI OymeM
paccMaTpuBaTh TOJBKO JBE TPYIIIBI MMaIMEHTOB — A 1 b — co CHIDKeHueM
B 00J1aCTH BBICOKUX IMPOCTPAHCTBEHHBIX YAaCTOT M CO CHIDKCHUEM B 00J1acTh
HU3KUX U CPETHUX ITPOCTPAHCTBEHHBIX YACTOT.

W3 puc 5.8 cieayert, 4To 1o JaHHBIM BU30KOHTPACTOMETPUU YaCTOTHO-KOHT-
pacTHbBIC XapaKTePUCTUKHU Y Pa3TMIHBIX OOJIBHBIX PACCESTHHBIM CKIIEPO30M M3-
MEHSIIOTCSI IaXKe Ha HadaJbHBIX cTaausix (cM. rpynnbl A u b) [MypaBbeBa u 1ip.,
2008]. Ho sto He cneumnduyeckuii Mapkep pacCessHHOIO CKJepo3a, TaK Kak
HapylIeHUs] KOHTPACTHOM YYBCTBUTEIBHOCTA MOTIYT IIPOMCXOAMTH B JIIOOOM
yJacTKe Quara3oHa MPOCTPAHCTBEHHBIX YaCTOT MPU Pa3IMYHBIX 3a00JIeBaHMU-
sx [[enermu u np., 1985]. OcobeHHOCTh pacCcesTHHOTO CKJIEpOo3a B TOM, UTO
OH TIOpaskaeT BCe MUCIIMHOBBIC BOJIOKHA B opraHn3Me. Ho ecii y manmeHTa Ha
paHHE# cTaguy 3a00JIeBaHUST CHIDKEHA KOHTPACTHAsI IyBCTBUTEILHOCTD TOJIb-
KO Ha BRICOKHX ITPOCTPAHCTBEHHBIX YaCTOTAX, MOKHO FTOBOPUTH O TOMUHUPYIO-
LIEM MOPaXKEHUU TOJbKO TOHKMX MMEIMHOBBIX BOJOKOH MJIU, €CJIM CHIDKEHA
Ha HU3KUX IMPOCTPAHCTBEHHBIX YACTOTaX, — TOJbKO TOJCThIX. C. B. MypaBbe-
BOI ¥ COaBTOpaMM OBLIN BBIIEJCHBI BE TPYITITBI — TMALIMEHTOB CO CHIDKEHUEM
B 00J1aCTH HU3KHX ITPOCTPAHCTBEHHBIX YaCTOT M B 00JIaCTH BHICOKUX ITPOCTPaH-
CTBEHHBIX YacToT [MypaBbeBa u ap., 2004; 2008; 2010]. HarnsinHO 3TO BUAHO
Ha puc. 5.8: KpuBass KOHTPACTHOI YyBCTBUTEIBHOCTH Y MALMEHTOB IPYITIIBI A
OTpakaeT COXPaHHOCTh KOHTPACTHOM UYBCTBUTEIBHOCTU B OOJACTM HU3KUX
MMPOCTPAHCTBEHHBIX YaCTOT; YYBCTBUTEIBHOCTh B 00JIACTH BEICOKUX TTPOCTPaH-
CTBEHHBIX YaCTOT Y MALIMEHTOB I'PYMIbI A TPAKTUYECKU OTCYTCTBYET, U HA000-
pOT, y MallMeHTOB rpymIibl b coxpaHeHa 4yBCTBUTEILHOCTb B 001aCTU BBICOKMX
MMPOCTPAHCTBEHHBIX YACTOT.

bBrina BeIABUHYTA TUIOTE3a O CEUU(MUUECKOM BO3IEHCTBUM OTHOTO TUIA
TEUeHUST PACCESTHHOTO CKJIEpO3a, TIPY KOTOPOM ITOBPEXIAIOTCS BHAYaJIEe TIpe-
HWMYIIIECTBEHHO TOHKWE MUCIMHOBBIC BOJIOKHA, — TPYIITa A, ¥ BTOPOTO THIIA
TEeYeHUST TaHHOTO 3a0ojieBaHUs — TpyIa b, korma 3ab6oeBaHre HAYMHACTCS
C MOPAaXXEHUS TOJICThIX MUEJIMHOBBIX BOJIOKOH [MypaBbeBa u ap., 2004; 2008;
2010]. IMpoBepka 3TOi1 TUITOTE3bl OKa3adach IOCTATOYHO MpocToii. M3BecTHO,
YTO CYIIECTBYET OOIINIA TPUHIUM ACHCTBUSI CEHCOPHBIX CUCTEM, KOT/Ia BXO-
HOM CHTHAJ JII000 MOTAIIBHOCTHU TIpeoOpas3yeTcss B IPOCTPAHCTBEHHBIN KOJI.
B ciryxoBoii cucTeMe BBICOKHME 3BYKOBBIC YaCTOTHI B3aMMOICHCTBYIOT C TOHKH-
MH pelelITopaMi M ITepeIaloTCcsT B MO3T B OIpee/ieHHbIE IPOCTPAHCTBEHHBIE
CTPYKTYPbI TOHKUMHU MUETIMHOBBIMU BOJIOKHAMM, HU3KHE YACTOThI — OOJIBIIN -
MU KJIETKAMU U TOJICTBIMM aKCOHAMU. DTO aHAJIOTUYHO TOMY, YTO MPOUCXOIUT
B 3pEHUM, KOTJIa MEJIKUE JETATN KOAUPYIOTCS B MEJIKUX PEUEITTUBHBIX MTOJISX U
TepenalTcs B MO3T KaHaJaMH, HACTPOSHHBIMHM Ha BBICOKHE TTPOCTPAHCTBEH-
HBIE 9acTOTHl. HM3KMe 9acToTH IepearoTcs B Ipyrux KaHaiax. [IpoBepka co-
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CTOSUTa B TOM, YTOOBI Y OMHOTO U TOTO Xe€ MallleHTa U3MEPUTh BUICOTPAMMY
(TIpu yciioBUHM, ecu pedpakiiis y HeTo He M3MEHEHa, PeleTITOPHBIN amnmapar
B HOpME) M aynuorpaMmy (TIpy YCIOBUM COXPAHHOCTH BCEX JIEMEHTOB Cpel-
Hero yxa). Beiio npoBeneHo obcienoBaHme CIYXOBOW U 3pUTEIBLHOM YYBCTBU-
TEJILHOCTU Ha ayTMOMETPe U Ha BU30KOHTPACTOMETpPE (Halleil KOHCTPYKIINH).
Pe3ynbratel aynioMeTpuu U BUSOKOHTPACTOMETPUU MPEACTABICHBI B BUIE ay-
JIMOTPAaMMBbI U BUJEOTpaMMBbl Ha puc. 5.9. HarmisiiHo NpoaeMOHCTPUPOBAHO MO~
pakeHre TOHKUX BOJIOKOH, COOTBETCTBEHHO MEJIKOKJIETOUHOU CUCTeMBI (T1ap-
BOCHCTEMBI) U B CITyXOBOI, ¥ B 3pUTEIBHON CUCTEMAX.

Ayanorpamma Bugeorpamma
b %
0 Hopwma 100 Hopma
10 80
20
40 60
60 40
80 20
100 10
120 0
125 250 500 1000 2000 4000 8000 05 1 2 4 8 16
3ByKoBas yacToTa, Iy MpocTpaHcTBEHHasA YacToTa, LUuKn/rpag.

Puc. 5.9. Ayamorpamma neBoro yxa 1 BugeorpaMmma feBoro rfasa ogHoro naumeHTa.
Ayanorpamma: no ocu abcumcc — BbiCOTa 3ByKa; N0 OCK OpAMHAT — COXPaAHHOCTb Cryxa
B Ab oTHocuTenbHO HopMbl. Bugeorpamma: no ocu abecumcc — npocTpaHCTBEHHAs
YyacTtoTa (Uukn/yrn. rpag.); No OCM opauHaT — COXPaHHOCTb 3PEHMS
B NpoueHTax OTHOCUTENbHO HOPMbI

W3bupaTteapbHOe CHUXXEHUE KOHTPACTHOIN YYBCTBUTEIbHOCTH, IO JAHHBIM
ayAMoOMeTPUU U BU3OKOHTPACTOMETPUHU, TTOATBEPXKIAET CIPAaBEAIMBOCTh pa3-
JeJieHusT Ha aBe (DYHKIMOHAIbHBIE TPYIIIbI KJIETOK, MPOBOISIINX 1 00pabda-
THIBAIOIIMX CEHCOPHYIO MH(MOPMAIIMIO B pa3HbIX OpTaHaX YyBCTB 1, BEPOSITHO,
B IBUTATEJIbHBIX BOJOKHAX.

O00061IMB BCe MOTYYCHHbIE HAMM MCUXO(PU3NYECKIE U BJIEKTPOGU3NOIOT -
YecKue JaHHbIE, Mbl MOXXEM YTBepXKIaTh cieayloliee. Bo-mepBbiX, 1eiicTBUTEb-
HO, MAIlMEHTOB C PACCESIHHBIM CKJIEPO30M MOXHO Pa3leuTh Ha JBE IPYIIIbI:
C HapylIeHueM B 00JIACTM HU3KUX U CPEIHUX MPOCTPAHCTBEHHBIX YacTOT (10-
MMHUPOBAHUE HAPYLIEHUN KPYMHOKJIETOYHON CUCTEMbl — MAarHOCHUCTEMbI) U
C HapyllleHWEeM B 00JIaCTH BBICOKMX MPOCTPAHCTBEHHbBIX YACTOT (JOMUHUPOBA-
HUE HApYLIEHUI MEeJIKOKJIETOUHOI CUCTEMBI — MapBOCUCTEMBI). M1 BO-BTOPBIX,
ObL1a MoJiyueHa B3auMOCBSI3b PE3YJIbTaTOB MCUXO(MUZUYECKUX U JTEKTPODU3U-

106 Thasa 5

oJlorn4ecKux ucciaenoBaHuii. [TogydeHHbIe TaHHBIE MTOATBEPXKIAIOT Pa3INIMs
B OCOOEHHOCTSX CHMMITTOMATHUKU Pa3HBIX T'PYMIT MALMEHTOB B IpoOIecce pas-
BUTHSI PACCESTHHOTO CKJIepo3a, MaToJOTMU, KOTOpasl B HALIMX UCCIIEIOBAHUSIX
WUTpaeT PoJib «KJIo4a» g U3ydeHUus (GyHKUMOHAIbHBIX Pa3IMYHbIX CBOMCTB
MarHo- 1 MapBOCUCTEMBI.

Takoe pazaeneHue Ha ABa pa3HbIX TEUEHUS pacCeSTHHOTO CKJIepo3a Mpearo-
JlaraeT pasHble HadaJlbHble OMOXMMUYECKNE U UMMYHOJOTUYECKUE TTPOLIECCHI
B opraHusme. VX mouck He 3acTaBWi Hac XJaTb; MPOBEJACHHbIE HAMU UMMY-
HOJIOTMYECKME MCCAeNOBaHUS TakXkKe pa3aesiioT (opMbl JeMUETMHU3ANU Ha
IPYMIIbI, IBE U3 KOTOPBIX — OCHOBHBbIE. J1J11 0qHUX (hopM XxapaKTepHO OJIM3KOe
CXOACTBO ¢ T-KJIETOYHO-OMOCPeAOBAaHHBIMU U T-KJIETOUHO-TUTIOC aHTUTEIO-
OITOCPEIOBAaHHBIMU ayTOMMMYHHBIMU 3HIIE(DaTOMUETIUTAMU COOTBETCTBEHHO.
Hpyrue Gopmbl yKa3blBalOT Ha MEPBUYHYIO AUCTPOGUIO OJUTOACHAPOLIMTOB,
YTO HallOMUHAET BUPYC- U TOKCUHO-UHAYLIMUPOBAHHYIO QyTOUMMYHHYIO IeMUE-
smmHu3auuto [ Lucchinetti et al., 2000].

MHorouMcieHHble KITMHUYECKUEe HAOMI0IeHUsT YKa3bIBAIOT Ha TO, YTO Y 3Ha-
YUTEJbHOM YaCTH MALMEHTOB C PACCESIHHBIM CKiIepo3oM (15 %) BhIABIIsIETCS
CHWXEHME OCTPOTHI 3peHUS (JIO COTHIX) B OCTPBIN TIEpUO/I. 3aTeM MOSIBIISIOTCS
IIEHTpaJIbHbIe CKOTOMHI (85,6 %), 9TO XapaKTepHO IJIsT TIAIIMEHTOB TPYITITHL A.
3aMeTHM, UTO HapylIeHUs B 00JACTU BBICOKMX YaCTOT U LIEHTPAJIbHOTO 3peHUS
Jierdye AMarHOCTUPYIOTCS KIMHULMCTAMU M HAa HUX Yallle oOpalaloT BHUMaHue
MAalUeHTHI.

ITonydyeHHbIE KIMHUYECKKUE HAOIIONEHMS TTO3BOJISIIOT YTBEPXKIATh, YTO KPYIT-
HOKJIETOUHbIE U MEJIKOKJIETOUHbIE MPOBOASIIIME MYyTH, HEUPOHHBIE CETU UMEIOT
He TOJIbKO 3aMeTHbIe MOP(hOJIOrMUECKUE OTINYMS, HE TOJIbKO pa3dHble (YHKIIMO-
HaJIbHbIE CBOKMCTBA Tepenayn pa3Hoil MH(bOpMaIMY MO 4acToTe, HO M pa3Hylo
HEUPOOMOJIOTNUECKYIO IIPUPOIY.

B pesynbraTe M3aMepeHMsT 3pUTEIbHBIX BbI3BAHHBIX MOTEHIIMATIOB Ha Iax-
MATHBIM NATTePH Pa3JIMYHON MPOCTPAHCTBEHHOMN YaCTOThI U OJJHOIO KOHTpa-
cTa ObUIM TakxKe MOJy4YeHbl JaHHbIe, CBUAETEIbCTBYIOIIUE B MOJIb3Y TOTO, YTO
Y OJIHOI TPYMIIbI MalMEHTOB C PACCEsIHHBIM CKJIEPO30M HabJI0al0TCs Hapy-
LIeHUs B 00J1aCTU HU3KUX U CPEAHUX MPOCTPAHCTBEHHBIX YAaCTOT, TO €CTh 10-
MUHUPYET MOpaXkKeHne KPYMHOKIETOUHOM CUCTEMBI; Y IPYTOi IPYITITbI MaleH-
TOB C PaCCEeSIHHBIM CKJIEPO30M HaOJII0IAI0TCS HAPYLIEHUS B 00JIaCTH HavyaIbHbIX
3HAYEHUI BBICOKMX MPOCTPAHCTBEHHbBIX YACTOT. MOXHO rOBOPUThH O TOM, YTO
MPY pacCcesTHHOM CKJIepO3€e MTPOUCXOAUT COYETAHHOE CHIKEHUE UYYBCTBUTEIbHO-
CTH B TOM WJIM MHOM y4acTKe BUAMMOTO U 3BYKOBOT'O IMara30oHa, YTo OTPaKaerT,
B YACTHOCTH, TTIOpaXkKeHWe MPOBOISIIMNX ITyTei, MpeACTaBIeHHBIX MUETUHOBBI-
MM BOJIOKHAMU OTIPEICICHHOTO TUTIA, C ONPEAeICHHBIMU MOP(HOIOTUYECKIMMU,
9J1eKTPODU3UOTOTUIECKUMU, (DYHKIIMOHATbHBIMU U HEHPOOUOJIOTMYECKUMU
CBOWCTBaMU.
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OOBEA 1 ITEPHUDEPUA.
«JTTEPUCKOITMYECKOE»
N «TEAECKOITMYECKOE» 3PEHUE

6.1. CTPYKTYPA ®OBEOASIPHOM
U INIEPUOEPUYECKOM CUCTEMbBI

T110THOCTD YIIAaKOBKHU B CETUATKE PELIENITOPOB, pa3Mephbl PeLIeNITOPOB, MJIOT-
HOCTb YIIaKOBKY TaHIJIMO3HBIX KJIETOK, pa3Mephbl M BpeMEHHbBIC XapaKTepUCTH -
KU PELCIITUBHBIX MOJICH TAHTJIMO3HBIX KJIETOK HEOTHOPOIHBI IO TTOJTIO 3pCHUS.
Bce oHM cMmenatoTes oT LieHTpa CeTUaTKy K rnepudepuu, TO eCTh U3MEHSIIOTCS
C 9KCIICHTPUCUTETOM.

Eciu BepHyTbhCs K puc. 3.7, MOXHO YBUIIETh UBMEHEHUE CIEKTpa M300pa-
KEHMsI CTAHIAPTHOTO TTOPTpeTa ¢ 3KCIeHTpucuTeToM. [lpn dukcamuu B3opa
Ha IIPaBOM 3pavyke MPAaKTUIECKU BCE JIUIIO Pa3MBIBACTCS IIPU €r0 BOCIIPUSITUN
Ha OJM3KOM paccTtosiHuM. I1pu yaaneHuM, Korma pasMmep Julia COOTBETCTBYET
pasmepy ¢oBeoJibl (0KoJI0 1 yril. rpa.) uin aaxe (oBeoauTbl (TTpeacTaBsIio-
1Ie# «LeHTpaJIbHbIN OyKeT» KOJI0OUYeK), paBHOU Bcero okoJjio 20 yril. MUH., BCe
JINIIO HAaYMHACT BOCTIPMHUMATHCST KaK eqruHoe Iiestoe. Hammure hoBeoquTs 1
(oBeoJIbI OCYILIECTBISET CXXaThe M300paXkeH!sI, TaK KakK ¢ BBICOKHUM pa3peliie-
HHUEM IepefaeTcss U3 CeTYATKU B MO3T TOJIbKO LIEHTPaJIbHasl YacTh I0JIST 3pe-
HMs1. C BBICOKMM pa3pellleHMeM B MO3T IepefaeTcs IIoNIaaKa MoJsl 3peHus,
BKJIIOYAIOILIAST TTO BEJIMYMHE TOIBKO 1 % Bcero rmosist 3peHusi. B nepBu4Hoii Kope

108 Thasa 6

9Ta MJIOIIAKa B CHITy (hakKTopa MarHM(UKAIUU PpEeTUHOTOIMMMYECKOTO MpeacTa-
BUTEJIbCTBA 3aHUMAET OKOJIO TPETH. DTa TPETh NMEPBUYHOMN KOPBI 3aHUMAETCS
00pabOTKOI BBICOKOUACTOTHOM MH(MOPMALIUU U «CILIMBAHUEM» €€ BO BPEMEHHU.
«CiuBaloTCsl» OTaebHbIe (parMeHTbl B €AMHOE 1ieJIoe MPpU TMepeMelIeHUn
B30pa MO CTOsTYE KapTUHKE B YCJIOBUSX, KOTAAa HEMOABMKHA rojioBa HaOJI0-
naresis, a ABUraroTcs riaasza (cMm. . 1). «CiimBaroTcs» OTAeIbHbIE U300paxe-
HUS, TPUXOASIINAE B MO3T IT0 BEHICOKOYACTOTHOMY KaHaJy, y KOTOPOrO BpeMeH-
HOI KBaHT 00paboTKM cocTasisieT 0Kosno 100 mc [[TomBuruH u ap., 1986]. Bto
«CIIMBAHUE» COMPOBOXIAETCS CxKaTueM MHMOpMaluy, HO MPUBOIUT K HEOO-
XOJMMOCTHU MOCTPOEHMUSI I1a30ABUTaTeIbHOM cucTeMbl. OCOObI UHTEPEC Mpel-
cTaBJisieT paboTa HEMPOHHOU CeTU 3aThLIIOYHOM KOPBI, OCYLIECTBIISIONIAS CILIM -
BaHUe u3o0paxeHuit kaxasie 100 mc.

bananc mMexmy BOCHPUSTUEM BBICOKMX M HU3KMX MPOCTPAHCTBEHHBIX 4Ya-
CTOT OMpeesSIET BECh Mpolecc Bocnpusitus. MHTepecHO, YTo KII0UYEeBYIO POJib
B 9TOM Urpaet poBeosia, KOTopasi pacnoioxkeHa B IEHTPe CETYATKU U B LIEHTPE
paccMaTpuBaeMbIX HaMU COOBbITUI. UMEHHO MO3TOMY MBI PACCMOTPUM POJIb
¢oBeoJIBI IJ1a3a YeJ0BeKa B IPOLIeCCe BOCIIPUSITUS. 3aMETUM, UTO MEPUOJ pe-
IIETOK, YYBCTBUTEILHOCTh K KOTOPBIM MaKCMMaJibHa B YIJIIOBBIX Tpamaycax, pa-
BeH pa3Mmepy (HoBeoJIbl, a NpeaebHasl YIIakoBKa pelenTopoB B hoBeosie co-
OTBETCTBYET MaKCUMaJIbHO BOCIPMHMMAEMOM MPOCTPAHCTBEHHON 4YacToTe
B 60 LIMKJI/yIIL. Tpaf.

Oco0bIit MHTEpeC TPEACTABISIET TPUHIIUIT Pa3IeIbHOTO BBIACIEHUS U Jalb-
HelIIero B3auMoaeiicTBusl MHGOPMALIMM O BOCIIPUSITUM HU3KMX M BBICOKHX
MPOCTPAHCTBEHHbBIX YACTOT. DT MEXaHU3Mbl QWIBTPALUU B pa3ebHbIX Ka-
HaJlax 3pUTEIbHON CUCTEMbI PabOTalOT COBMECTHO M COINIACOBAHHO, YTOObI
00ecrneyuTh ONTUMaIbHOE BOCTIPUSTUE 3PUTEIBHOTO MUpPa IS AesITeIbHOCTH
YyesoBeKa.

3pUTENbHYIO CUCTEMY V3K JaBHO M3yJaloT KaK MHOTOKaHATbHYIO U B TIpe/ieie
NIByXKaHaJIbHyI0 cucteMy. Hampumep, doronuueckoe-cKOTONMUYECKoe (IHEB-
HOe-HOYHOE) 3peHHue, 3peHue LeHTpaibHoe ((oBeanbHOE)-nepudeprudecKoe;
JIJIS1 UIByYEeHUs 1IBeTa BbIJAEJIEHbI OMMOHEHTHBIE Mapbl YepHO-0eIble, CUHEe-Ke-
Thle, KpaCHO-3eJIeHbIe, ISl U3y4eHUs (DOPMBbI BbIAEIEHb OpPUEHTALIMOHHO-OIIITO-
HEHTHBIE OPTOTOHAJIbHBIE CUCTeMBl. Ho camas mHTepecHasi ITBOWCTBEHHOCTD
3pPUTEILHON CUCTEMBI BbISIBIEHA MPU U3YYEHUU KOHTPACTHON YyBCTBUTEIbHO-
CTM — 3TO ABOMCTBEHHOCTb LIEHTpa W mepudepuu moss 3peHust (CM.: LIBETHAasI
wimoctpanust 6.1).

®oBea HAXOAUTCS Ha PACCTOSIHUU 4 MM OT ONTUYECKOTrO AMCKA U HUXe Ha
0,8 MM OT ropu3oHTabHOTO MeprarnaHa. OOBIYHO €€ BUIHO Ha YPOBHE, UIYIIIEM
0 HUZKHEMY Kparo IMCKa 3pUTEJIbHOTO HEPBa, pexke — HIKE, OUYeHb PEIKO —
HaJ IEHTPOM JIMCKa 3pUTEJIbHOTO HepBa. JluctaHius oT aucka 1o osea uzme-
HSIETCSl He TOJIbKO B KaXXKJIOM MHAMBUIYaJbHOM cllydyae, HO Jaxe ObIBaeT pas-
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JIMYHOM Y ABYX IJ1a3 ogHoro uejioBeka [Lineback, 1927]. OrpanuunBaer doBea
clivus — ckart, jocTuraroiuii Kpasi GoBEOJSIpHON 3KCKaBallMK, CAMOM TOJICTOM
yactu cetyaTku. Bo Bceit poBea okono 25 000 konbouek. B nieHTpe hoBea ecthb
npoBajl — ¢doBeosa, a B LIeHTpe (hoBeosibl — MajeHbKasl LIeHTpaJbHasl BOTHY-
TOCTb, concavity, monyuusiiuas HazBaHue UMBO (navel), niu Kak mpoiiie Mbl ee
HasbiBaeM, — ¢hoBeosiuTa. B (poBeosie — TOIbKO MJIOTHO YITaKOBaHHbIE KOJIOOY-
KU, OHM 0oJiee TOHKUE U JJIMHHBIE, YeM B IPYTMX YacTAX ceTYaTKu. B 1eHTpe
doBeosibl — camble TOHKKME BHELIHUE CETMEHThI, CBETOIIPUEMHAS YaCTh KOJ-
6ouek. OHU HamboJIee IUIOTHO yImakKoBaHbl. PpaHITy3cKUe UCCIeqoBaTe N Ha-
3bIBAIOT UX «OYKETOM» LIEHTpaJIbHBIX KOJiOoueK [Rochon-Duvigneaud, 1917].
JnrHa Koaoouek ¢oBeoauThl — 70 MKM, UTO B IBa pa3a 0oJibllle, YeM Ha Kpalo
dosBea, 3a cueT yIUIMHEHUS BHEIITHETO CerMEHTa KOJIOOUKU. JlnamMmeTp HapyKHO-
ro Topua Koj0oyku — 1 MKM, ocHoBaHus — 1,5 MKM, a Ha Kpato (poBea — 1,3 u
4 MKM cooTBeTCTBeHHO. Ha Kpato hoBeoSUThI MOSIBISIOTCS €IMHUYHbIE MAI0Y-
ku. B poBeonute, B 3T0I MajgeHbKOI 001aCTH, TI0 TaHHBIM MOP(OJIOTrOB, yIa-
koBaHo 2500 kos6ouek [Duke-Elder, Wybar, 1961].

6.2. TIPOCTPAHCTBEHHBIE YACTOTHO-
KOHTPACTHDIE XAPAKTEPMCTUKM
HHEHTPA U ITEPUOEPHIN

ITo naHHBIM M3MEPEHMST KOHTPACTHOW YYBCTBUTEJIBHOCTH [IJIsI Pa3HbIX MPO-
CTPAHCTBEHHBIX YaCTOT BUAHO, YTO MAKCUMYM YyBCTBUTEIbHOCTU MTPUXOAUTCS
Ha 3—4 uuki/yri. rpaa. O6JacTi HUXKE 1 BBIIIE 3TOTO MHMKA YyBCTBUTEIbHOCTH
COCTABJISIIOT JIBE CUCTEMBI BBIIEJIEHUS] HU3KOW U BBICOKOI MTPOCTPAHCTBEHHOM
YacTOTHI.

Tlepuon vactoTel B 3 HuUKII/Tpan. paBeH 20 yriI. MUH., YTO COOTBETCTBYET
pasmepy dhoBeoauThl. M3BeCTHO, YTO AJ151 MOJYyYeHUsI MAKCUMaJIbHOM YyBCTBU -
TEJbHOCTU HaJl0, YTOOBI B pellieTKe ObLIO He MEHbIIIE YEThIPEX MOJI0C.

Buaumblii TpoCcTpaHCTBEHHO-YACTOTHBIN AMAra3oH (PUIBTPYETCS MO BBICO-
KHWM YaCcTOTaM ONTHUKOM TJla3a, a B CeTYaTKE YACTOThI BBIIIE 3 IIMKJI/YTJI. Tpa.
obecrieunBaeT GoBeasbHOE, a HUXKE 3 IMKI/YTJ. Tpaj. nepudepudeckoe 3pe-
Hue. B To xxe Bpemsi Mbl 3HaeM, 4To [JIsl Mepeadyu B MO3T BCEro BUIMMOTIO
JMana3oHa MPOCTPAHCTBEHHBIX YACTOT CYILIECTBYET MHOXEeCTBO KaHaioB. [To-
yeMy K€ Mbl pas3iesisieM MHOXECTBO KaHajloB Ha JBe Ipynibl? OHU BBITION-
HSIOT MPUHUUNMAIBHO pa3Hble QYHKIIMU. AHAJIOTUS MOXET ObITh MPOBEIEHA
C aCTPOHOMHUYECKUM TejiecKonoM. st opueHTallMi MOILIIHOTO TeJecKoma Ha
HEM MOHTUPYIOT MaJICHbKUI IIMPOKOYTOJbHBIN TEJIECKOI IJIsI MOUCKa HYX-
HOIl yacTu HebOecHOl cdepbl; Mo rpyObIM MOKa3aHUSIM IIMPOKOYTOJIbHOIO
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MAaJioTo TeJeCKOoTa MOIIHBII TeJECKOT 3aTeM OPUEHTUPYIOT TOUHO Ha OOBEKT
HaOJ0IeHUSI.

WMeHHO 2TOT MPUHIIMIT UCTIOJb30BAaH U JIJIsSI OpraHU3alliMi YeJ0BeUYeCKOTro
3peHuUs. DTO OHOBPEMEHHO JIaeT BO3MOXXHOCTh OCO3HABATh NI00AIbHOE OKPY-
JK€HUE U BO3MOXHOCTh MOAPOOHO JOKATBHO PACCMOTPETh JII00OI 00BEKT, Tpe-
Oyouuit pacno3HaBaHus. [Jisi HaTIIAHOM JEMOHCTpALMU paboOThl 3TUX JABYX
CHCTEM PaCCMOTPUM JIBa Pa3HbBIX 3a00IeBaHU.

ITepBoe — cTapueckast MaKyJisipHas iereHepalius, 3a0oieBaHue, SIBISIIOLIEeCs
pacrpocTpaHEeHHBIM BCIEICTBUE cTapeHusl HaceneHusl. KpoBocHaOxeHue Maky-
JIbl (LIEHTPAJIbHOM SIMKM) CTAHOBUTCS TUIOXMM M PELIENITOPBI B MaKyJie MOruoalor.
OcTtpoTa 3peHus nagaeT B IecsITh U 0oJiee pa3. B mydiiieM ciydae nmaiueHTbl BUIST
BEPXHIOIO CTPOKY B omTomeTpuueckoit Tabmmiie ([omoBuna—CusiieBa). D1o 3a-
0OoJieBaHME MEHSIET MX 00pa3 XKU3HU: JJIsl YTeHUsI TeKCTa TpeOyeTCs TyTia OOJIbIION
MOIIIHOCTH; B CBSI3U C TOJIEM 3pPEHUSsI, TIPOIYCKAEMBbIM JIYTO, MallMeHThl MOTYT
YUTaTh TOJIBKO OYEHb MEIJIEHHO, CABUTAsI JyIy OT cjoBa K cjioBy. Ho ot nmauu-
€HTBI MOTYT CAMOCTOSITEJIbHO TepeMellaThCcsl HA OTHOCUTEBLHO JaJIbHUE PacCcTO-
STHUST; OHU CBOOOTHO TIepeceKaroT OXKUBJICHHYIO YIIUILY, TaK Kak repudepruieckoe
3peHue, Tepeaarllee HU3KUe MPOCTPAHCTBEHHBIE YaCTOTHI, HOPMAJTbHO.

Bropoe 3aboneBaHue, TUIT MHBATUAHOCTU 1O 3PEHUIO, — MUTMEHTHAs Jie-
reHepauusi. ITo HacjeACTBeHHasl 00JIe3Hb, KOTOpasi HAYMHAEeTCsl B MOAPOCT-
KOBOM BO3pacTe M MeUIEHHO Tporpeccupyer. B mocieayioiiye necsaTuaeTus
BCe Tmepudepuieckoe 3peHue TepsieTcsl. DTO CBSI3aHO C HApYIIEHUEM PabOThI
MMUTMEHTHOTO SIUTENINS CETYATKU U pa3pyllieHUeM pelenTopoB. PaspyiieHue
HauMHaeTcs B 1ajibHel nepudepruu CeTYaTKu 1 3aTeM MPOrpecCupyeT K LIEHTPY.
B xoHeuHOM cueTe ocTaeTcs LeHTpaibHOe 3peHue. CoxpaHseTcsl HeHTpalbHOe
BUJICHHUE, BOCIIPUMHUMAIOTCS BBICOKHME MPOCTPAHCTBEHHBIC YACTOTHI; ¥ TAKHUX
MalMeHTOB HOpMaJibHasi OCTPOTA 3PEHUsI U OHU MOTYT UMTATh AECATYIO CTPOUKY
OTNITOMETPUYECKOU Tabmuirsl. OHM MOTYT y3HATh JIUIIO JIpyra 4epe3 YIuILy, HO
He MOI'YT Mepeceyb YIUILY, TaK KaK OlleHKa IBUXKEHHUS TpaHCIOopTa, 0OCTAHOBKA
Ha Jopore He onpeesieTcsi — neprudepruyeckoe 3peHue OTCYTCTBYET (HEPEIKO
naxe y cedst JoMa OHU HAThIKAIOTCSl HA Me0eJb U T. 11.). DTO COCTOSIHUE 3PEHUST
Ha3bIBaeTCs TYHHEJbHBIM BraeHueM. IlalueHTsl, cTpagaionme 3TUM 3a001e-
BaHMEM, CAMOCTOSITETHbHO MOTYT TIEPEIBUTATHCS HA HE CIUIITKOM OOJIbIIINE pac-
CTOSIHUSI U MCTIOJIb3YIOT O€Jible TPOCTH JIJIs1 TPEeyNPEXAeHNSI aBTOMOOUJIMCTOB.

Ha nByx kiauMHMYecKMX MpuMepax Mbl MPOJEMOHCTPUPOBAIW JApamMaTUy-
HOCTb MOTEPU BOCHIPUSTUS B 00JACTU MPOCTPAHCTBEHHBIX YAaCTOT KaK HIKE,
TaK U BbIIIe 3 LIMKJI/YTJI. Tpaj.

Tenepb pazuTesibHbIe OTJIMYMSI B BOCIIPUSATUM M300pakKe€HUM, MOCTYIMAIOIINX
B MO3T Y€JIOBEKa OT IIEHTPa 1 OT Meprdepry CeTIATKH I1a3a, CPABHIM C XapaKTe-
PUCTHMKAMU M300paxkeHui, GopMUpyeMbIX IIMPOKOYTOJIbHBIM O0BEKTUBOM (DO-
Toarmnapara (0XBaThIBAaIOIIMM, KaK M ONTHKA T71a3a, 180 yri. rpa. moJst 3peHust)
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U JJIMHHOMOKYCHBIM, Y3KOYTOJbHBIM OOBEKTMBOM. MBI OlLleHMBaeM IPOCT-
PAHCTBO U MPOCTPAHCTBEHHbIE OTHOLUEHMS C YIUBUTEIbHON TOYHOCTHIO. bia-
rojgapsi Mpoleccy 3pUTEIbHOTO BOCIPUSITHSI TPOCTPAHCTBA Mbl MOXEM IO-
BEPHYTb HAIlIM TJa3a ¢ TOYHOCTBIO IO HECKOJbKUX YIJIOBBIX MUHYT, YTOOBI
¢uKcrpoBaTh pacroioXXeHre HOBOro 00beKTa, ToKa3aBlleecsl BHE3ATHO B Me-
pudepun nost 3peHusi. OTCYTCTBHE TMPOCTPAHCTBEHHBIX MCKaXXKEHUN BOC-
MPUSTUS U HAJTUYUS BBICOKOH YIJIOBOI TOUHOCTHU MepeBojia B3opa MPOUCXOAUT
Onaromapsi MHOrUM akTopaM, B YaCTHOCTM 3TO CBSI3aHO CO cdepuyecKoi
¢dopMoii ceTuaTKu.

YciioBHOE Ha3BaHWE CUCTEMBI LTS TTepeIaur B MO3T HU3KUX MPOCTPAHCTBEH -
HBIX YaCTOT WJIM ONMUCaHUsl nepudepuu Mossl 3peHuss — IMepUCKONMUYEecKoe
3peHue. EMy mpoTuBOMoOCTaBisieTCsl TeAeCKONMruYeckasi cucreMa — (oBeasib-
Hasl, 3aXBaThIBaolasi IpUMEpPHO OJIMH rpaayc, a ¢oseosia — 0,5 rpamgyca (pas-
Mep (OBeOoITBI YeTOBEKA JIETKO MPEICTaBUTh: OH PaBEH YIJIIOBOMY pa3Mepy HOTTS
yKa3aTeJIbHOTO MaJiblia Ha BBITSHYTOM pyKe). TaMm HaXoaaTcs TOJIBKO JUIMHHO- U
CPEeIHEBOTHOBBIE («KpaCHBIE U 3eJIEHbIe») KOJIOOUYKH, KOTOPBIE TJIOTHO YIaKO-
BaHbI TeKCaroHaJIbHO [ TMOJYYeHUs] MaKCUMaJIbHOM OCTPOTHI 3peHust. Bbico-
KHe MPOCTPAHCTBEHHBIE YACTOThI MOTYT OBbITh OOHApPYXXEHbI TOJIBKO B (hOBea,
a camble BbICOKME — B (poBeosie. BaxkHO OTMETUTh, 4YTO 001acTh (hoBea MOXKET
MPUHUMATh YYacTUE B BBISIBICHUM HU3KUX MTPOCTPAHCTBEHHBIX YaCTOT, HO TTe-
pudepus He MOXET TMepeaaBaTh BHICOKME MTPOCTPAHCTBEHHBIE YACTOTHI B MO3L.

Bce onpenensieTcst padmepoM QYHKIIMU paccessHUsl — OHa pa3Hasl B LIEHTpe
U Ha niepudepun (Ha nepudepun 6oblie). [110THOCT yIaKOBKM pelieTOPOB
10 MTOBEPXHOCTU CETYATKMU pa3jiMyHa — camas OoJibliiast B LieHTpe. biarogaps
¢oBea Mbl MOXEM y3HATh 3HAKOMOE JINIIO Ha PACCTOSIHUY OT TPUALIATH METPOB.
Kemno6enn u lenenun (1989) nokazanu, 4To Ha TAKOM PaCCTOSTHUM JIJIs1 pacro-
3HABAHUS JIMIIA YYACTBYIOT TOJIBKO OKOJIO 169 (hyHKIIMOHATBHBIX MTUKCEICH —
ONTUYECKUX (DYHKIUI paccesTHUs TOUYKU (AaHATOMUYECKUIA ITUKCETh — peliern-
top). Kcratu, g pacro3HaBaHUsI POCTHIX M300paxkeHUI (hyHKIIMOHAIBHBIX
MUKCeJIel 3pUTETbHOI CUCTEMBI TPeOYyeTCsl MeHbBIIIE; HAITpUMep, JIJIs1 pacIio3Ha-
BaHUsI OYKB — Bcero 25, a BOCIIPUSATHE 3BE3/Ibl WIM TUIAHEThl TPEOYEeT TOJbKO
OIHOI (PYHKILIMU PaCCEeSIHUSI TOUKM — 3aJeiCTBOBAH OAUH (PYHKLIMOHAIbHBIM
MUKCENTb 3PUTEIbHON CUCTEMBI, COCTOSIIIINI BCEro u3 3—7 rekcaroHaJibHO yna-
KOBaHHBIX KOJIOOYEK.

Korma yenoBeK CMOTPUT BOKPYT, OH HE OCO3HAET TOTO, YTO JBE 3pUTEIbHbIE
CHCTeMBbI — TIEPUCKOITMYEcKast M TeJIeCKOIMMIecKass — OJHOBPEMEHHO aHaJIM-
3UPYIOT OKPYKAIOIILYIO CPELY.

ITpocTpaHCTBEHHO-YaCTOTHbIE KaHAJIbl OPraHM30BaHbl U3 CUCTEM PELIENTUB-
HBIX TMOJIeil HEePOHOB CeTYaTKM, HAPYXKHOTO KOJIEHUATOro Tejia M 3pUTeSIbHOM
kopbl. Kiietku, obpabateiBaroniue hoBeanabHyl0 MHGOPMAIMIO, 0OBIYHO MeJ-
Kue (mapBo), a oopabaThiBatoliue repruepruyeckyro nHGOpMaluoo — KPYITHbIE
(MarHo). CooTBETCTBEHHO OHU UMEIOT pa3HbIe 110 pa3Mepy JeHAPUTHbBIE OTPOCT-
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KU (4 TUTOLIAIh MX BETBJIEHUI), a TAKXKE pa3HbIe 110 pa3Mepy pelenTUBHBIE TTOJIS.
[ToaToMy MOXHO yTBEpKIaTh, YTO IMEepUMEPUUECKOe 3peHNE 00eCTIeINBACTCS
MarHOCUCTEMOIA, a IIEHTPaIbHOE — MapBOCUCTEMOIA.

OcHOBHY10 00paboTKy MH(popMauu 0 popMe 0OBEKTOB 0OecIIeYBaeT Ma-
JeHbKas (5 %) yacTh ceTyaTK — hoBea. TyT B OCHOBHOM COCPEIOTOYCHBI MEJI-
KOKJIETOYHBIE CTPYKTYPHI, (PopMUpYIOLINe TapBoKaHaIbl. Ot 5—10 % cetyar-
ku nipezctaBieHbl 70—80 % nepBUUYHOM 3pUTeIbHOM KOpbl. OHU 06pabaThIBalOT
“H(OpMaLMIO O BbICOKUX MPOCTPAHCTBEHHBIX YACTOTAX, MO3TOMY TpeOyeTcs
MHOTO KJIETOK. YBeJIWYeHUEe MPelCTaBUTEbCTBA LIEHTPATbHOIO MOJIsI 3pEHUS
B Kope, TMoJjlyuuBlIee HazBaHUe (HaKTop MarHubuKalyuu, OObSICHSIET MHOTHE
3putesbHbie 3(pdekTh. O TOM, UYTO 3Ta YaCTh OCYIIECTBIISIET BasKHEMIIINE 3pU-
TeJbHbIe (PYHKIIMM Osiarogapsi 00JIbILIOMY YMCIY HEMPOHOB, TOBOPUT TOT (DaKT,
YTO UMEHHO (pOoBea pacro3HAET CIOXHbIE OOBEKTHI B TT0OJI€ 3PEHUSI.

LleHTpanbHast 4acTh I0Jis 3peHust — (oBeosia, 00eCeynBalollasl BUaeHIe
BBICOKHX MPOCTPAHCTBEHHBIX YaCTOT, — 3aHMMaeT OY€Hb OOJIbIIYIO ILIOLIAlb
B 3aTBIJIOYHOM KOpe, MOYTU CTOJbKO, CKOJIBKO BCE OCTaIbHOE TMOJIe 3PEHMSI.
[Mepudepus, nepenaroias HU3KME MPOCTPAHCTBEHHBIE YaCTOTHI, IPEICTaBIe-
Ha 3KCTIOHCHIIMAJIBLHO YOBIBAOIIIEH TIPEACTaBUTEILCTBOM (hOBea B TICPBUYHOM
3puTesibHOM Kope. [ToJie 3peHust Kaxkaoro U3 a3 MOXeT OOHAPYKUTh OOBEKT
NpuOAM3UTEbHO Ha paccTosiHUM 110 yri. rpaia. oT Toukd (uKcauuum B3opa.
DTO MO3BOJISIET 3aMETUTD MOSIBUBLIUICS OOBbEKT Ha Mepudepun most 3peHusl.

YcinoBue, mpu KOTOPOM CpeaHee 3HAUeHUE OCBEIIEHHOCTH CeTyaTKM (Kak
B IPOCTPAHCTBE, TAK U BO BpEMEHM) OCTAETCS TMTOCTOSTHHBIM U JOCTATOYHO BhI-
COKHMM, obecrieunBaeT (hOTONMMYECKOE JHEBHOE 3peHue YesoBeKa. Mbl MOXeM
3aKJIIOUYUTh, YTO KaHajbl, MOCTYJUPOBAHHbIE B MCUXO(MU3UUECKUX DKCHEPU-
MEHTax, MPOBeIeHHBIX B 1960-X romax it (GOTOMUYECKOrO 3pCHUSI, NMEIOT
peaibHOE Helipo(U3MOJIOTMYECKOE BOILIOIIEHE B HEHPOHHBIX CETSIX CUCTEMbI
«CeTyaTKa — 3pUTebHasl Kopa». PellenTUBHbBIC MOJIST HEHPOHOB 3aThLIOYHOM
KODbI €CTb BbIXOJIbl KAHAJIOB 3PUTEIbHOI CUCTEMbl, HACTPOEHHbIE HA Pa3HbIE
BpEeMEHHbIE U MPOCTPAHCTBEHHbIE YACTOThI. 3a MOCIeaYIOlIMe TPU AeCITUIe-
TUS OBbLIM TBEPAO YCTAHOBJEHBI IMTCUXOMU3NUECKHE U HEpOodU3UoIornyeckue
JI0Ka3aTeabCTBa CYIIECTBOBAHUS KaHAJIOB U YCTAHOBJIEHO, YTO MH(MOPMALIUS 00
OKPYXXAIoIIeM MUPE KOITUPYETCST PA3TUIHBIMU IMTPOCTPAHCTBEHHO-YaCTOTHBIMU
1 BpEMEHHBIMU KaHaJIaMU 3pUTEIbHON CUCTEMBI.

Takum obGpa3om, makyja, ¢oBea U poBeosa He MPOCTO OOECNEYMBAIOT pa-
00Ty 3pUTENbHOI CUCTeMBbI C BBICOKMM paspellieHueM. BbirosHseTcs elie u
npyrast BaxKHeiilas 3pureabHas GYyHKUUST — YIOPSIAOUMBaAHUE 3PUTEILHOTO
TOJIST 3peHUs I pacro3HaBaHUs (GOPMBI OOBEKTOB, M ITO paclio3HaBaHUE
OCYIIIECTBIISIETCSI OTHOCUTEIBHO COOCTBEHHOTO IIeHTpa (poBeossl. [IpoBeneHme
OLIEHKH TTPOCTPAHCTBEHHBIX OTHOLLIEHUI 1 TTOJI0XEHUsI 00bEKTOB B TPOCTPaH-
ctie [enenun u ap., 1991; 1993] ocyecTBisgercs HelipoHaMU 3aTbIIOYHON U
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TeMEeHHO KOphl. BbIX01 KaHAI0B, KOTOPBII PACcTONIOKEH B 3aThIIOYHON Kope,
COEIMHEH ellle ¥ ¢ HUXKHEBHMCOUYHOM KOpOoii, KOTopasi 00ecIieunBaeT XpaHeHUe
onucaHust GopMbl, 0OBEKTOB, COXPAHSIET Te3aypyc.

3puTenbHasi Kopa BBIMOJHSIET JABe onepaluu: 1) onpeaeneHue riaodaabHbIX
CTaTUCTUYECKUX CBOMCTB M300paxkeHUt; 2) BblAeIeHUE JOKAJIbHBIX MHGMOP-
MaTHUBHBIX MPU3HAKOB BBICIIETO MOPsIIKA. DTU MOAXOIbI OMUCHIBAIOT JABA pa3-
JIMYHBIX MEXaHMU3Ma, KOTOPbIe MOTYT OBbITh 3aeiCTBOBAHBI ISl pACITO3HABAHUS
n3o0paxeHunii 00bekToB. [IpobaemMa coCTOUT B TOM, YTOOBI TTIOHSITh, TIPU pellie-
HUU KaKUX 3a71a4 KaKoi U3 3TUX MOAX00B TOMUHUPYET. BOJbIIMHCTBO HEHPO-
GU3MOTOrMYECKUX UCCAEIOBAHUI MOCBSILIEHO JOKAIbHOMY aHaIn3y, KOTOPbIi
OCYIIECTBJSIOT KJIETKHU NePBUYHOM 3puTesibHOM KOphl V1 nnu V17.

HMccnenoBaHre MexaHU3MOB M aJITOPUTMOB PEKOHCTPYKIIMMU LIETOCTHOTO
00beKTa U3 HparMEHTUPOBAHHOTO SIBJISIETCSI MHOTOOOEIAIOIIUM MPEXKIE BCETO
B pellIeHUM MpoOJIeMbl paclio3HaBaHUsI 3pUTebHbIX 00pazoB. Hain moaxon nmo-
CTPOEH Ha OCHOBE MPEJCTABACHUI O BbIIEIEHUM CUTHAJIA U3 LIyMa U MOJAEIU
corjlacoBaHHOM (UIBTpallUM HeMpOHAMU 3pUTEIbHON KOphl [ KpacuabHUKOB,
IlenenuH, 1996; 1997].

6.3. BPEMEHHbBIE, AMHAMMYECKME
OTAMYMI UEHTPA 1 ITEPUOEPUN

ITpu onpeneaeHHbIX CKOPOCTIX IBUXKEHUST HAOII0AaeMbIX OOBEKTOB MOIYT
BO3HMKATh UCKAXEHUsI BOCIIPUSITUS — WJUTI0O3UU. X BOBHUKHOBEHUE CBsI3a-
HO C TeM, 4TO 3pUTeJibHasl CUCTeMa CocoOHa paboTaTh B OMpeneIeHHOM IMa-
Ma30He CKOPOCTeil MBUKEHUs] HAOMI0AaeMbIX 00BEKTOB. 3a MpeiesaMu 3TOTo
IMana3oHa BO3HUKAIOT UCKAXEHUS BOCIIPUSITHUSI, CBSI3aHHbBIE CO CTPYKTYPHO-
(YHKIIMOHAIBHBIMU OCOOEHHOCTSIMU OPraHU3allMyd 3PUTEJbHOU CHUCTEMBI.
PaccMoTpuM npocTpaHCTBEHHO-BPEMEHHbIE MCKaXKEHMST BOCIIPUSITUS TBUXKY-
LIMUXCST U300paXkKeHUIA.

[To3BosibTE HAYaTh € JIMYHOTO OMUCAHUS TOTO, KAK aBTOPOM ObLIa 3ameue-
Ha 3puTeIbHAsl WUIIO3UsI UCKPUBIEHUS JABVKYIIMXCSI pelleToK. 3UMMOM, TBU-
rasicb 1o MOCTY B TpaMBae U IJIsIsl Yepe3 OrpaxJeHUe MOCTa Ha Jiexalllee Ha
JIBIY PEKM Benpo, 51 3ahMKCUPOBa B3IJISIA Ha 9TOM Beape W yBUesa (BepHee,
MOYYBCTBOBAJI) UCKPUBJIEHUE CTOeK orpaxaeHusi. Ha cieayiomumii neHn B na-
o6oparopuu Mbl BMecTe ¢ H. ®@. [TogBUrMHBIM caenalin METOAUKY U MPOBeIU
M3MEPEHMST; HAMU ObUT OOHAPYXEH LIeJIbIii HA0Op WILTIO3Ui, HO B TAaHHO¥ TJ1aBe
PacCMOTPUM JIMIIb OAHY — WJUTIO3UI0 UCKPUBJIEHMS IBVKYIIIMXCS TTOJ0C pa3-
HOM IIMPUHBI U PELIETOK C Pa3IMYHON MPOCTPAHCTBEHHOM YaCTOTOM.

st ee oOHapykKeHUs HabJIoaTelIs paciojiarajiyd Ha paccTtosHuu 115 cm ot
6enoro skpaHa. 1o akpaHy B npezenax MpsiMOYroJbHOTO pacTpa IUpPUHOI 3,7
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U BBICOTOI 15,5 rpan. ABuraayd u3oopaxkeHusl, OHU 3amojHsuin pacTp. M3o06pa-
JKEHUS TIPEICTaBIISIIN COOOM PEIIeTKY, 00pa30BaHHbIE HAOOPOM BEPTUKAIBHBIX
TTOJIOC C TIPSIMOYTOJTBHBIM TTPOMMIEM OCBEIIIEHHOCTH. YHMCITO TTOJTOC B PelIeTKax
OBLIO PA3TMIHBIM [UTS KaKIOW M3 PEIIECTOK U 3aBUCENIO OT ITPOCTPAHCTBEHHOM
YaCTOThI, KOTOpast MeHsuTach B tramasone 0,21—6,70 muki/rpan. McrbiTyeMbrit
BUJIEJ Ha 2KpaHe JIMIIb YacTh pElIeTKU, OTPaHUUYEHHYI0 pa3MepoM pacTpa.
OCBelIEHHOCTb CBETJIBIX MOJIOC B pellleTKe (Ha 3KpaHe) coctasisuia 75 JIK, TeM-
HbIX nojioc — 4 JIk, o611ast poHOBasi OCBELIEHHOCTh 9KpaHa — 2,5 JIK. B psine
OITBITOB B KAYECTBE CTUMYJIOB OBITU MCITOIh30BaHbI OMMHOYHEIE TIOJIOCHI C TIPSI-
MOYTOJIbHBIM MTpoduieM ocBellieHHOCTU. OcBellieHHOCTh nojioc — 95 JIk. Cko-
POCTh ABMXKEHUST M300paxkeHUi Morjia MeHsAThbes B mpeaeax 0,63—63,0 rpan./
cek. McnbiTyemMomy mnipeiaraioch (pukcUpoBaTh B30p Ha KPAaCHOM TOUYKE, pac-
MOJIOXKEHHOM Ha 9KpaHe B LIEHTPE pacTpa, B KOTOPOM JBUTATIOCh TECTOBOE U30-
OpaxkeHre. DKCIEPUMEHTaTOp MOT M3MEHSITh CKOPOCTh MBIKCHUS PEIICTKH.
ITo oTBeTaM HCITBITYeMOTO (DUKCUPOBAIH TY MUHIUMAJIBHYIO CKOPOCTb, IIPU KO-
TOpOIt HAbII0JaIaACh WILTIO3USI.

By wintio3nn n3o0paxkeH Ha puc. 6.1. DTo n300pakeHue CXeMaTUYHO, TaK
Kak MepeaHue 110 HaIpaBIeHWIO IBYKEHUS Kpast KaskI0M TTOIOCH! ABVKYIIMXCST
PEIIeTOK KaxXyTcs HaOMomaTe o pa3sMBITBIMU. CKOPOCTh IBIDKEHUS M300pa-
SKEHHUSI, KpUTUIECKasl VTSI BOSHUKHOBCHUSI WJUTFO3UM, OIIPEICIISUTH JIJIST TTOJTOC
mupuHoit 3,1; 2,6; 1,7; 0,6; 0,25; 0,2 rpan. u IIs pelIETOK BCErO YKa3aHHOTO
Habopa MPOCTPaHCTBEHHBIX YaCTOT.

JJ1s1 94eTKOTO HaOTIONEHMS WILTIO3MM HEOOXOIMMO COOJTIONEHHE ABYX YCIIO-
BUIA: TOCTOSIHHASI (hUKcalrs B30pa BO BPEeMsl IBMXKEHMST PEIIETKU MO dKpaHy
U HEOOXOMMMOCTh HMCITOJIb30BAaHUS TaKWUX CTUMYJIOB, Y KOTOPBIX ITPOCTPaH-
CTBEHHAsl 4aCTOTa M CKOPOCThb IBIIKEHMSI OBUTM OBI CBSI3aHBI 3aBHCUMOCTBIO,
0TOOpaxkeHHOM Ha puc. 6.2. McnbITyeMbIM Ka3aJ0Ch, YTO MPU OIpPeaeIEHHbIX
CKOPOCTSIX ABMKEHUS PEIIeTKH B 00JIaCTH TOYKHY (hUKCAIIUK B30pa TTPOUCXOIUT
HWCKPUBJICHUE B MEHCTBUTEIBHOCTU TIPSIMBIX BEPTUKAIBHBIX ITOJIOC PEHICTKU
(U OMMHOYHOI MoJjiockl). CxeMaTnuueckKoe M300paXeHue WJLIIO3UM CM. Ha
LIBETHOM MLTIOCTpanuu 6.2.

dopMma uckaxxeHUil U3MEHSIEeTCs 3epKalbHO B 3aBUCHMOCTH OT HaIlpaBAeHUS
NBUXKEHUST pELISTKU: CJieBa HAIpaBoO WM crpaBa HayeBo. Kpome Toro, B pse
CJTyJaeB B 3aBUCHMOCTH OT «II€PEKITIOYeHIST BHUMaHUS» 3(DGHEKT MOXKET CyOb-
eKTUBHO BOCIIPUHUMATBCS KaK MCKaXKCHUSI TOJBKO YCPHBIX IBUXKYIIUXCS I10-
JIOC Ha CBETJIOM HEMOIBIDKHOM (hoHE JIMOO IBYDKYIIUXCS CBETJBIX IOJIOC Ha
cBetsioM ¢hoHe. MOXHO yTBepKaaTh, uTo B 1978 rogy Hamu ObLTa OTKpHITA HE
TOJBKO WITIO3USI UICKPUBIICHUS IBVXKYIIMXCS TIOJIOC, HO U TMHAMUYECKUii Ba-
PMaHT U3BECTHBIX MILTIO3WIA YepeqoBaHus (pUrypsl 1 hoHa.

PesynsraTel MpoBeIeHHBIX 3KCIIEPUMEHTOB TIpenCcTaBIeHBI Ha puc. 6.2. 1o
OCH OpAMHAT OTKJIAJBIBAJIM 3HAYCHMSI CKOPOCTEU IBMKCHUS PEIICTKU, MU
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Touka dukcaumm

Hanpaenenue
OBUXEHUs
peLueTku
Puc. 6.1. CxemaTtunyeckoe n3obpaxeHve Unno3snm nokanbHOro UCKPUBNEHNS
ABWXYLLEWCS peLLeTkn, BO3HMKAIOLLEro Npy ee ABWMXKEHUU U dhrKkcaumm B3opa Ha Heroa-
BWXHOM 06bekTe, «Touke». Maclutab pelueTkn — B yrnoBbix rpagycax. CTpenka

YKas3blBaeT HarnpaBsneHne OBMKEeHUS. CMeLleHne ToYKM anKcame npmeognT
K CMELLEHNIO KaXyLLerocqa UCKpUBNeHUA peLleTkn
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Puc. 6.2. CkopocTu ABWXEHUSI U NPOCTPAHCTBEHHbIE YaCTOThI PELLETOK, NPU KOTOPbLIX Ha-

6ntogaetcs unnto3sms. o ocu opanHaT — CKOPOCTb (V) OBMXKEHUS PELLETKM, B rpaj./cex.

Mo ocu abcumce — npocTpaHCcTBEHHAs YacToTa (w), B uukn/rpag. Touku — cpegHue 3Ha-

YeHus aKCrepMeEHTarnbHbIX AaHHbIX, MOMyYeHHbIe Ha LeCTU UCMbITyeMbIX. Fopu3oHTasb-
Hble LUTPUXN — BENNYMNHaA cpegHeKkBaapaTtn4eckmnx OTKITOHEHUI OT cpeaHnx
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KOTOPBIX HAOJII0a/Iach ONMCAHHAS WJUTIO3USI, a TI0 OCU abCLIUCC — TPOCTPaH-
CTBEHHAs 9acTOTa MaHHOU perneTku. [lomydeHHass KpuBast UMEET BUIL ypaBHe-
HUS TUTIEPOOJIbI:

V=a/w,
IJie @ — KOHCTaHTa, paBHasI 6,3 MpK TaHHBIX YCIIOBHUSIX OCBEIIIEHHOCTH; V' — To-
pOroBasi CKOPOCTb IBMXKEHUSI PELIETKU; W — MPOCTPAHCTBEHHAs 4acTOTa.

Bce 3HaueHus1 CKOpOCTeit U TPOCTPAHCTBEHHBIX YACTOT JJIsl TOUEK, PACIoJo-
SKEHHBIX MOJI KpUBOM (puc. 6.2), ONpeaessiioT pabourii 1uana3oH 3puTeIbHOM
CHUCTEMBI MPU YCJIOBUSIX OCBELIEHHOCTH, YKa3aHHbBIX Bbile. B obyiactu, cooT-
BETCTBYIOLIEH CKOPOCTSIM U MPOCTPAHCTBEHHBIM YacTOTaM, Bblllle MTPUBEIEH-
HOI KpUBO# MBI BUIMM OOBEKT C MCKAKEHUSIMU: BHaUajle BUAHA UUTIO3MSI, 3a-
TeM I0JIOCHI CJMBAIOTCSI.

[Mpy KpUTUYECKUX TSI BOSHUKHOBEHUST WJUTIO3UM CKOPOCTSIX IBUKEHUS
M300paKeHMS BPEeMsI IPOXOKICHUS Yepe3 TOUKY B TTOJIC 3pEHMS OMHOM TTOJIOCHI
(mosynepuona) TECTOBBIX PEIIETOK Pa3MYHOW MPOCTPAHCTBEHHOM 4acTOTHI
JIOJDKHO OTPENesisiTbCSl MPOCTPAHCTBEHHOM 4acTOTON (W) pelieTKh U CKOpo-
CTbIO IBMXKEeHUS (V). 3HaUEHUST BpeMEHU U3MEHSIIOTCS MaJio OT MPOCTPAHCTBEH-
HoOI yacToThl pemeTku. CpenHee BpeMs paBHO 72 £ 6 Mc. [TocTosTHCTBO 3TOM
BEJTMIMHBI JIETKO TIPeJCKa3aTh N3 yPaBHEHMS TUTIEPOOITHI, THE a — MTOCTOSTHHAS
BEJIMIMHA, UMEIOIIasT Pa3MePHOCTh BPEMEHHOM YacTOTHI 1/C.

HabGnonaeMyto MUTI03MI0 MOXKHO OOBSICHUTh HA OCHOBAHUM MMEIOLINXCS
MCcUXo(U3NOJOTUUECKUX U Helipodu3noaornueckux AaHHbix. M3BecTHO, 4TO
IJIS1 3pUTEIbHON CUCTEMBI CIIPaBEAIUB 3aKOH BpeMeHHol cymmaluu [[esep,
1962]:

Jt = const,

TO €CTh 0 KAaKOT0-TO BPeMEHHU (f — KPHT.) IPOUCXOIUT OOMEH ITOPOrOBOI MH-
TEHCUBHOCTH (J) CTUMYJIA HA IJTUTEBbHOCTH (7) €ro MPeabsBICHUSI.

DTOT Xe 3aKOH CIIPaBEIIUB U IS PELIETITUBHBIX MOJIe OMMHOYHBIX HEHpo-
HOB 3pUTETBHOM crcTeMbl. [TokazaHo, 9TO pa3Mephl PEIeNITUBHBIX TTOJICH yBe-
JIMYMBAIOTCS OT LieHTpa ¢oBea K nepudepun ceruatku [Bloch, 1885].

CKOpOCTh OBWKEHUS DPEIIETOK, MPHU KOTOPOi BO3HUKAET WILTIO3MS, 3aBU-
cesla OT MPOCTPAHCTBEHHOM 4acTOThl. [IpK yBeIMUEHUN CKOPOCTH ABUKECHUS
pEeIIeTKH BhIle KPUTUIECKON WILTIO3US MCUe3aeT U MPOUCXOIUT CIUSHUE B -
Xymuxcs mosioc. CormoctaBuM 3T Ba ¢akTa. B Hammx ycroBUsX 3KCIepH-
MEHTa 3HePTHUs BXOTHOTO CUTHAJA IJIsT OOJIBIINX M MAJIBIX PEIIETITUBHBIX TTOJICH
OymeT pasnmnyHa. YeMm MeHBIIE pelelITUBHOE IT0JIe, TeM MEHbIIIe BpeMs Ipe-
OBIBaHUS B HEM JIBIIKYIICICS TECTOBOM TTOJIOCKHL. BeyrencTBue aToro yeM Omxke
pPELEeNTUBHOE MOJie K LIEHTPY CeTYaTKM, TeM MEHbIIIE CUTHAJ Ha €ro BhIXOMAE U,
CJIeIOBATEIbHO, OOJIBINEG CKPHITHIN MTEPUOMI, ¢ KOTOPBIM IPEIaeTCs 3TOT CHUT-
HaJl B HepoHHOU ceTu. [103TOMy TIpy IBVDKEHUU TTOJIOCH CUTHATA OT MaJTbIX
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(boBeabHBIX) PELIENTUBHBIX MOJIEH, Yepe3 KOTOPbIe MTPOXOAUT JaHHAsK MO0~
ca, UMEIOT OOJIBIIIYIO BpEMEHHYIO 3aIepKKY, YeM CUTHAJIBI OT OOJIBIIUX Mepy-
depuyeckux nojei. DTo pazinure BO BpeMEHHbIX 3a7ep>KKax Mpu ABUKEHUN
MOJIOCHl M BOCIPUHUMAETCsSl HabJIloJaTesieM Kak UcKaxeHue (hopMbl MOJIOCh
B ONKCAHHOW WUTIO3UU.

Pemetka 0e3 M300pakeHHbIX UCKPUBJICHUI HAOMIOMAeTCS TIPU HETOIBUXK-
HOIM pelieTKe, TPy Majoil CKOpocTu ee aBrkeHusl. CKOpPOCTh IBVDKEHMS, TTPU
KOTOPOI BO3HUKAET WJLTIO3USI, CBSI3aHA TMIIEPOOIMUECKOM 3aBUCUMOCTBIO C IMPO-
CTPAHCTBEHHOM YacTOTOW penieTkyu. DTa 3aBUCMMOCTh OINpeEAessieT «pabouuii
JIMana3oH» 3pUTeIbHOM CUCTeMBbI IPY HAOTIOAEHU Y ABMXKYILMXCS NU300paKEeHUA.

64. <«JIEPUCKOITMYECKOE»
N «TEAECKOITMYECKOE» 3PEHUE.
HABEAEHWME B3OPA HA LIEAD

Insias yepes3 Teneckon Wiy MepPUCKOM, Mbl BUAUM M300pakeHUsT padHbIX
YUYaCTKOB ITPOCTPAHCTBA C Pa3HBIM pa3pellieHrueM. bobiloii yuacToK mpocTpaH-
CTBa C MaJIbIM pa3pellieHueM BUACH Yepe3 MepUCKOIl (OT Ap.-Tpey. wept — «BO-
KpYI» M GKOTE® — «CMOTPIO»). MaleHbKUI y4aCTOK MPOCTPAHCTBA C OOJIBIITNM
paspelieHrneM BUICH Yepes3 TeJeCKOIl. DTH SIBIeHUST UMEIOT HEKOTOPOE CXOJCTBO
C T€M, YTO Ha3bIBAETCSI MEPUCKOMMUYECKHUM U TeJECKOMMYECKUM 3peHUEM YesIo-
Beka. Ho ecTb mpuHIMIIMaNbHAs pa3HUIA, KOTOpasl 3aKJII0YAETCSI B TOM, UTO
B CeTyaTKe IJjla3a MPUCYTCTBYIOT pa3Hble KaHaJbl C Pa3HOI AUCKpeTU3alueid.
DJiIeMeHThI Tpy0oii TUCKPETU3ALUU MPOCTPAHCTBA € OOJBIIMMU PELIENTUBHbI-
MU TIOJISIMM, TIEPEKPHIBAIOIIIMMHU TTOYTH BCIO CETYATKY, AAIOT INIOOATBHOE OTH-
caHue MPOCTPAHCTBA, KOTOPOE HAMTOMUHAET MEePUCKOMMYECKOe 3peHue. De-
MEHTBI BBICOKOW TUCKPETU3ALNU C MEJIKUMU PELENTUBHBIMU MOJISIMU COOpAHbI
TOJIBKO B LICHTPE TOJIs1 3peHUST B 00acT (poBeosbl. VX esaTeIbHOCTh HAallOMU -
HaeT TeJeCKOMUYECKOe 3peHre, HO OHO B OTJIMYME OT TeJIeCKOIa He YBEJIUYM-
BAeT yIJIOBbIE pa3Mepbl U300paKEHUsST O0BEKTA, a YBEJIMUYMBAET YMCIIO DJIEMEH-
TOB pa3pelIeHusT Ha 00BEKT 3a CUET BHICOKOM TJIOTHOCTU PELIENTOPOB B LIEHTPE
ceTtyaTku. IHBIMU cJIoBaMu, pOJib YBEJIUUYEHUSI CBOAMTCS K YBEIUUEHUIO YK ClIia
3JIEMEHTOB TUCKPETU3ALNU Ha 00BEKT. DTO YMCIO0 (DUKCUPOBAHO TIOTHOCTHIO
pelienTopoB. Y yenoBeKa JOCTUraeTcsl MAKCUMYM THMCKPETU3alUU Yucia dJie-
MEHTOB Ha 00beKT. [lanbHeiiiee yBeanyeHue BO3MOXHO TOJbKO C TPUMEHEHU -
€M OINTUYECKON TEXHUKU.

Iupuna nonst 3peHust coctapisgeT mo 200 yria. rpan. Mo TOPU3OHTAIU U
135 no BepTukanu. O61acTh OMHOKYJISIPHOTO MEPEKPHITUSI TTO0 TOPU3OHTAIA —
120 yr. rpan. Ha 135 yri. rpaa. — no Beptukaiau. Pabouast 001acTh 1J1st MHOTHX
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npodeccuii — 60 yri1. rpaa. — 3TO AUCIUICH U OKpYKatolllee MPOCTPAHCTBO pa-
6ouero croia (puc. 6.3).

LleHTp nons 3peHus Q

®doeeonuTta 0,4 yrn. rpag.

°

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

Puc. 6.3. BuHoKkynsipHoe none 3peHus

7151 yTeHUs HEOOXOAMMO UMETh COXPAaHHOM LIEHTPAJIbHYIO YacTh TTOJIST 3pe-
HUS oBea — UTSI KPYITHOTO TeKCTa M (DOBEUTY — ISl TeKcTa Mestkoro. [lpu
BOXKIECHUHM aBTOMOOWIIS TpeOyeTcsl paboTa Tepudepun — Kpas TOJIsT 3peHUS
OLICHUBAIOT 0OCTAHOBKY B IIOTOKE aBTOMOOWJICH, a hoBeojla — CUTYaILMIO Ba-
JIA, 3HAKH, ITIOBEICHME TeIeX0n0B. BIvkHsIst mepudepust 1aeT OLEHKY IIAHOM
BONIUTEJICH BIIEPENN, B COCETHUX TTOIOCAX.

Ectb camas BaxkHast 3pUTeNIbHAS WJUTIO3USI, O KOTOPOI TTPaKTHMUECKN He TOBO-
PSIT, HO UMEHHO 3Ta WJUTIO3MSI CONPOBOXKIACT Hallle 3peHHe TTocTosTHHO. Hac Kak
OBI HE TPEBOKUT TO, YTO OOBEKTHI B pa3HBIX YaCTSIX ITOJIST 3pEHUST CeTIaTKa OIUCHI-
BaeT C Pa3HOU CTENEeHbBIO AeTaau3auuu. He TpeBOXUT HUUETO, KpOME MOYTH MO/~
CO3HATEIBHOIO CHIDKEHMS Pa3InuMMOCTH neTaneir. CII0BO «I10[CO3HATEIbHbBIN»
B JAHHOM KOHTEKCTE — OYEHb YCIIOBHBIN TEPMUH, Y MBI €TO IIPUMEHSIEM TTOYTH Ha
OBITOBOM YPOBHE JIJISI OTIMCAHMSI CAMBIX Pa3HBIX SIBJICHUIA. MBI ITOHUMaeM, 9To Ha
reprepruy BUIUM IETAIH Xy3Ke HJTU BOOOIIE He BUIUM, HO 3a9aCTYIO TIEPEBOINM
B30p Ha MHTEPECYIOIIMII HAC OOBEKT HEOCO3HAHHO, aBTOMaTHUecKu. Kaxercs,
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YTO TIPU TIOJIOXKEHUU MHTEPECYIOIIETO HAaC 00beKTa Ha Tiepucepru oI 3peHUsT
B €r0 PACCMOTPEHMM HaM Yero-TO He XBaTaeT, HO Mbl HE BUIUM €TI0 Pa3MBIThbIM.
MbI cTpeMuMcs TTepeBecTr B30p, UTOOBI YBUAETH O0JIbIIIe. JJIst TOTO YTOOBI UMETh
BO3MOXXHOCTB YTBEP3KIIATh, YTO MbI BUIMM OOBEKT PA3MBITHIM, MbI JIOJCKHBI UIMETh
B 9TOI1 YaCTH MPOCTPAHCTBAa BXOM TSI 00paOOTKU B IBYX KaHajaX — BBICOKOYA-
CTOTHOM M HM3KOYAcTOTHOM. Ec/ii HeT BRICOKOUACTOTHOTO KaHasa, a €ro HeT Ha
nepudeprn, pa3MbITOCTb M300paXkeHUsT MBI He yBuaAMM. Ellle pa3 ykaxkem Ha To,
YTO TJ1a3 TOJIBKO Ha CPABHUTEIIBHO HEOOJBIION TePPUTOPUHI BOKPYT TOYKU (PUK-
calluy B30opa MMeeT BO3MOKHOCTD BUIETh MeJIKMe netanu. [lepudepus ceTaaTku
IJ1a3a XOPOIIIO BBISIBIISIET M JIOKAJIM3YeT 0OBEKTHI (IaXKe eI IJ1a3 He MOXET pac-
[MO3HAaBaTh MX), MHUIIMMPYET KOMaH/IBI IIepeMeIleH s LIEHTpa B3opa Ha 1300pa-
JKEHHUE IUTS ero 0oJiee NIETATbHOTO pacCCMOTpeHUsI. JIefiCTBYSI COBMECTHO U C TIOMO-
B0 OKYJIOMOTOPHOM CHUCTEMBI, TIEPUCKOITMIECKOE 1 TEIECKOITMYECKOE 3pCHIE
obecrieyrBaeT MOJTHBINM 3pUTETLHBIN KOHTPOJIb ITOSIBUBIIETOCST 00BEKTA B TCUCHHE
200—300 Mc ¢ MOMEHTA ero ITOSIBJIICHUS B TI0JIE 3PEHUSL.

IMoueMy UMEHHO MaKyJia OPraHM3yeT I0JIe 3peHUs [JIsl PEILleHUsT 3a1a4 pac-
Mo3HaBaHUs 00beKTOB? [IpOCTPaHCTBEHHO-YACTOTHBIE KaHaJbl C IIMPUHON
MPUOU3UTETBHO 1,5 OKTaBHBI MPOCTPAHCTBEHHO LIEHTPUPOBAHBI OTHOCUTETHHO
doBea. OHM OPraHU3YIOT 3PUTEIBHOE TI0JIe. 3PUTEIBHOE ITOJIe — 3TO aKTHBHAS
cHcTeMa ¢ IIEHTPOM U Tiepudepueii, GyHKIIMOHAIBHO pa3IMIHbIMU, 00eCIIeun-
Balolllasi BO B3aMMOJICICTBUU 3pUTEIbHBII TIpoliecc. Bricokast pa3peraroniast
CMOCOOHOCTD IIEHTPa MaKyJIbl He 03HauYaeT HEBO3MOXKHOCTh 00pabOTKM Pa3HBIX
YUaCTKOB OKPYKaIOIIei CIIeHBI TOJIbKO MepuhepudeCKUMU HU3KOUYaCTOTHBIMU
KaHajgamMu. Ho mMeHHO OHUM JaroT CUTHAJ IS TepeBoa (poBea, TiepeBoIa B3opa
B pa3HbIC YaCTH ITOJISI 3pCHUST YeI0BEKa.

YemoBeK He 0CO3HAET CBOU HEITPOM3BOJIbHBIC ABMKEHUSI TJ1a3 IIPU PACCMOTPE-
HMM CLIEHbI (MX KOJIMYECTBO cocTaBisieT 2—3 B cek.). A. JI. SIpoyc [1967] mokasa,
YTO 3TU JIBVWKEHMS TJ1a3 SIBISIOTCS HE TOJBbKO MOCTOSHHBIMU, HO W 3aBUCHT OT
colepKaHMUs CIIEHBl W WHCTPYKIIMM HAOJIONEHUs TaHHOMU ciieHbl. Hampumep,
eCc/Ii HaOJTIomaeTcs JIMIO YeJIOBeKa, TO HEIPOM3BOJIbHEIC IBIDKCHUS IJ1a3 Ha-
OuromaTelisi COCPeIOTOYCHBI BOKPYT IIa3, HOCa U pTa C PEIKUMM ITBIKCHUSIMH,
HaIlpaBJICHHBIMU Ha YIIIU ¥ BOJIOCHI M T. II.; €CJIM HaOJltogaeMast ClieHa — KOMHa-
Ta ¢ OMpeNe/IEeHHBIM KOJUYECTBOM ITPEIMETOB, TO HEITPOM3BOJIbHBIC ABUKCHUS
I71a3 CTPYIITMPOBAHBI BOKPYT Pa3IMIHBIX OOBEKTOB, TIPEACTABIITIONINX MHTEPEC.
Iepuckornmyeckast ccTeMa MOXET BKIIIOYATh TTEPBOHAYAIBLHO BCIO CIICHY TTOJI-
HOCTBIO, a 3aTeM, IIPH PACCMOTPEHUU MEJIKHX JIeTajleil, ITOIKITI0YaeTCs TeIeCKO-
MMMYECKast CCTeMa, OIPEAEIsisi COOTBETCTBYIOLINE OOBEKThI MOCICAOBATEIbHO.

KapTbl IBVKEHUI TJ1a3 — 3TO HE TOJIBKO Pe3y/bTaT MOJCO3HATEIbHOTO aHa-
JIN3a CIIEHbI, HO M CO3HATEJIBHOM, LIeJICYCTPEMIIEHHOM AeSITETbHOCTH. DTO MOTYT
OBITH BHYTPEHHIE ITOOYKICHWS, 3pUTEIBHBIN TTONCK, BHITTOJTHEHNE MHCTPYKIINA,
ITOJTyYeHHBIX HAOTF0IaTeIeM OT 3KCIIEPUMEHTATOPA.
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B ycnoBusix cBOOOAHOrO HaOMIOAEHWS AMHAMMUYECKUX M300paxkKeHUi ria3
O0OBIYHO MOKOUTCS B LIEHTPe HAOII0IaeMOi1 CLIEHbI M COBEPILIAET HEOOIbIIME KO-
JiebaHust BOKpyr Hero. [1pu HabGI01eHMU OrpaHUYEHHOM CLEHbI ¢ MEHSIIOLLUM-
csl CIoXeToM (HarpuMmep, KMHOMWIbM) HauOObIIasi BEPOSITHOCTD MOJIOKEHUS
B30pa — Ha LIEHTpe U300paKeHusl, B LIEHTpe Kaapa. B 3aBUCMMOCTH OT cloxera,
KOHEYHO, MOCTOSIHHO COBEPILAIOTCS ABMXKEHUSI TJ1a3 10 Kajapy, HO TOMUHUPYET
LIEHTPaJIbHOE TOJIOXKEHKE KaK Haubosiee BLITOJHOE B YCJIOBUSIX HEONPEAEIEHHO-
CTH TIOSIBJIEHUSI TIPUBJIEKATEIbHBIX 2JIEMEHTOB CLIEHBI B MOCEAYIONINX Kaapax.
Ecnu npoucxoaut Hab/oeHUe MOCTOSIHHO CMENIAEMOTO B OJIHY CTOPOHY M30-
OpakeHUs, HAUMHAETCS pUTMUYECKUI «3aXBaT KaJIpoB», HAITPUMED Pa3BUBACTCS
KEJIE3HOJOPOXKHbIN HUCTAIM y MACCAXUPA, IJISASIIETO B OKHO Ha ITpoderatoniue
PSIIOM C TTOE3/10M CLIEHBI; ECJIA MOE3/] UIIET MO CTEMU, TO [J1a32 MOTYT ObITh YCTPEM-
JICHBI BIAJIb Ha TIOYTH HETTOABVIKHBIN OOBEKT (CM.: LIBETHASI MJUTIOCTpaLust 6.3).

MaliuvHuct, rnoesnaa, BOAUTEb aBTOMOOMIISI OOBIYHO JepXaT TOUKY (huKca-
LIMY Ha yIaJeHHBIX MaJIO MOJABMXKHBIX 00bEKTaX, a TOPOXKHAsl OOCTAaHOBKA pery-
JIpYeTCs MPEeUMYILIECTBEHHO niepudepueit most 3peHusl.

IlepeBon oBeosibl B HYXKHYIO YacTb IMTPOCTPAHCTBA OCYILECTBISIET J1a30-
NBUraTejbHas cuctema. JIBrxKeHue Kaxkaoro rja3Horo si0jioka oCyliecTBISIOT
LIECTb MBIIIIL, KOTOPbIe HAXOASATCS IMOJ KOHTPOJIEM TIJ1a30[BUTATeIbHbIX He-
pBoB. CaMas BbICOKasl CTeNEeHb UHHEPBALMHU TJ1a30BUraTEeIbHbIX MBILIL] 00e-
CMEYMBAET BO3MOXHOCTh B COOTBETCTBUM C KOMAHION U3 MO3ra CUHXPOHHO U
¢ 0OJIBLIOI TOYHOCTBIO U CKOPOCThIO HABOJAUTH 00a Ij1a3a Ha 00beKT. TOUHOCTh
yrpaBjieHust TpeOyeTcsl, YTOObI CBECTU OOBEKT BHUMaAHUS U (PoBeoy ¢ 0OJIb-
LIAM pa3pelieHreM sl MoApoOHOro obcie0BaHUS OOBEKTA.

VYnpasneHue NBUXEHUSIMU 17123, B YaCTHOCTY MTPOU3BOJIbHBIMU U HEMIPOU3BOJIb-
HBbIMU, CB$I3aHO C nepudepueii nons 3peHus. [lepuckonuueckoe 3peHrUe UCTOb-
3yeT HU3KOYACTOTHYIO MPOCTPAHCTBEHHYI WHbopMaruio. CoTpyIHUIIA HaIleit
Jniaboparopuu A. JlaMMUHMMSI TIpoBeJia MCCIIEAOBaHUS KOJUYECTBA, CKOPOCTH,
YJacToThl U T. 1. IBMxKeHus a3, a C. bayap uz Cankr-IlerepOyprckoro rocynap-
CTBEHHOTO YHHUBEPCUTETA MOCTPOMIa MaTeMaTUUECKYIO MOJIENIb, KOTOpasl O3B0~
JISIET CPAaBHUTD «3HEPro3arparhl» IJ1a3a Mpu YTEHUU TeKCTa, IIPU pacCMaTpUBaHUU
KapTUH U MPU YCTPEMIIEHUHU B3IJIsIIa B OHY TOUKY, TO €CTh IPY Pa3HbIX CTPATETUSIX
HaBeaieHUs1 B3opa. CaMbIM «dHeprozaTpaTHbIM» 0Ka3aJicsl IepeBO/ B3opa MpU uTe-
HMM, [JIa3HOE SI0JI0KO UCTIBITHIBAET MIPU YTEHUU CaMble OOJIbIIME HArPY3KHU.

Teneckonuyeckoe v MEPUCKOIUUYECKOE 3peHNe — ITO, KOHEUHO, YIIPOLIEHHAsI
MOJIETb OOIIMX 3aKOHOMEPHOCTEM KOAMPOBaHUS MHGOPMALIMU B 3pDUTETBHOM CU-
cTeMe 4esioBeka. DTa MoJIeJib, MpeaCcTaBsiiolias o6paboTKy MpOCTPaHCTBEHHOM
nHbOpPMAIIUM CUCTEMON «1IEHTp — Mepudepusi», CUWIbHO YIPOLIAET 3a1a4y I0-
HUMaHus paboTbl Mo3ra. TeM He MeHee OHa MO3BOJISIET HE TOJBbKO OObSICHUTD, HO
U MPeACcKa3aTh Psifi BAKHBIX MPOLIECCOB 3pUTENbHOIO BoctpusaTus. Hanpumep,
paboTy OMHOKYJISIPHOM 3pUTENBbHON CUCTEMbl U BO3HUKHOBEHUE CTEPEO3PEHUS
HEJIb3s TIOHATD , He 3Hasl pa3auuuii B (poBea u nepudepun cetyatku. O6a ria-
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3a, JaXe MpU HAJIMYUMU TOYKM (pUKcallMy, HUKOTAA He HaBeAeHbl Ha OIHY U Ty
Ke TOuKy mpocTtpaHcTBa. [lapaniake u ctepeo3peHre — 3To U3BecTHO BceM. Ho
MaJio KOMY M3BECTHO, YTO €CJIM OJHOMY IJ1a3y W JAPYromy Ijiasy pasieiabHo C IMo-
MOIIBIO CTePeOCKOoIa MPeNCcTaBUTh 1Ba U300paKEeHUsI OMHOTO O0BbEeKTa, pasiu-
YarolMecs: TOJIbKO MO MPOCTPAHCTBEHHO-YACTOTHOMY CIIEKTPY, TOXKE BOZHMKAET
crepeoaddekT. To ecTb OH BOBHUKHET, €CJIM B OJHOM M300paKEHUU COAEPXKATCS
MPEUMYIIECTBEHHO HU3KKME MPOCTPAHCTBEHHBIE YACTOTHI, & B IPYTOM — MPEUMY-
IIIECTBEHHO BBICOKME TIPOCTPAHCTBCHHBIC YaCTOTHI. B pe3yssrate OMHOKYISIPHO-
ro cnusiHus (by3uun) Mbl BOCIPUHMMAEM M300paKeHHbIN OOBEKT WK CLEHY KaK
00BEMHBIE, XOTSI TECTOBBIC M300paXKeHUsI He UMEIOT AMCIIapTHOCTU. OTIM4Yune eCTh
TOJIbKO B IIPOCTPAHCTBEHHO-YaCTOTHOM CIIEKTPe. DTO MPOUCXOIUT BCETa, Make
B OOBIUHOM 00CTaHOBKE; TTPY MOBCEIHEBHOM HAOJIOJICHUM Hallle TIEPUCKOMNYE-
CKO€ U TeJIECKOITMUECKOe 3peHKe 00OMX IJ1a3 MpY HaBeeHUM Ha OMH OOBEKT pa-
0OTalOT TaK, YTO OJIMH IJ1a3 BUIUT €ro YETKO, a IPYToil IJ1a3 — cJierka pa3MbIThIM,
B pe3yJIbTaTe UX MPOCTPAHCTBEHHO-YaCTOTHBIE CIIEKTPbI Pa3TUYHbI.

Ilepexon OT TesecKOMUYECKON K MepUCKOMUYECKON CUCTEME TTOCTPOEH Kak
cBoeoOpa3Has uepapxuyeckasi cucreMa. Takas caoxHasl cucteMa Obula onrcaHa
paHee nupamuaaibHoit Mozaenbto [[enenun u ap., 1995; Burt, Adelson, 1983].
OnHako B IeACTBUTENBHOCTU (DOBea 3aHMMAET ropasio 00JIbIIYI0 00JaCTh B KOPE,
yeM nepudepusi. OHa UMEeT MHOXKECTBEHHOE MPEeICTaBUTENLCTBO B Kope. B aBo-
JIIOLIMOHHOM Pa3BUTHUH B pe3yJibTaTe €CTECTBEHHOTO 0TOOpA HEOAHOKPATHO MPO-
HUCXOAWIIO pa3fesieHre nepudepruyeckoro v EHTPaIbHOTo 3peHusl. [IBe kpaitHue
(bopMBI — y TTayKOB M TTPUMATOB, BKITIOUas yesloBeKa. [layku MMEIOT U 1Be, U
TPH, ¥ YETHIPE TTapHl I71a3. Y TayKoB CBOMCTBEHHOE YeJIOBEKY IIEHTpalibHOE (ho-
BEOJISIPHOE U TIepudepruIecKoe 3peHre pealn30BaHO KakK JIBE WM JaXe TPU CO-
BEPILIEHHO Pa3Ne/IbHbIE CUCTEMBbI TIaphl I71a3. Y HUX €CTh I1a3a KPyroBOTO 0030pa
U TJIa3a HaBeJeHUs Ha 1ieib. HaBeneHue Ha 1ieib y TTayKOB OCYIIECTBISIETCS 3a
cyet rmoBopoTa HoT [ABepbsiHoBa, 2013]. B mocaenHue roabl Takoi Xe MPUHITUTT
OBLT UCTTOJIB30BaH B TeXHUKe. PJIOT OCHAILIEH ONTUYECKON CUCTeMOI KPyroBOTO
0030pa, 3axBaTa LIEJU U CIIEKEHU, a TAKXKe APYroil ONTUYECKOM CUCTEMO —
BBICOKOTO paspelieHus 1151 HaBeAeHUsT Ha 1ieJib OTHEeBOM 3alUMThl HAIBOAHBIX
Kopabteit [MocKoBYEHKO U1 1Ip., 2014] (cM.: IiBeTHAs MiuTiocTpanys 6.4).

Y npumMaros, Koliek, codak CUCTeMbl KOHTPOJIsI iepudepru U cUcTeMa HaBe-
JIEHMST Ha 11eJ1b COeTMHEHBI B OTHOI ceTyaTKe O1aroaapst pa3iuumsiM B KOHCTPYK-
uuu dosea u nepudepuun. [lepeBoa B3opa ¢ BBICOKMM pa3pelieHueM Ha Leib
OCYIIECTBJISIETCSI CUCTEMOM T1a30IBUTATEIbHBIX MBI U YIIPABICHUST aKKOMO-
nanueit. CoznaHue cucTeMbl C BBICOKHMM pa3pelieHUEeM M0 BCeil ceTyaTke TpedyeT
OTPOMHBIX «BBIUUCIUTENBHBIX» pecypcoB Mosra. Mtak, dboseosa, 3aHMMaloIas
MeHee | % mons 3peHus, TpedyeT Wit paboTsl 6osee 70 % pecypcoB MepBUIHOM
3pUTEBHON KOpbI. YBeJWYeHUEe pa3pelleHus sl BCeil ceTyaTKu MpPUBEO Obl
K YBEJIMUEHUIO MO3Ta B HECKOJIBKO Pa3 U, BEPOSITHO, Cleao Obl HEBO3ZMOXKHbI-
MM pojibl (TTPOMOPLMOHATIBHOE YBEIMUYEHUE Ta3a ej1aeT HEBO3MOXKHOM X0Ib0Y).

rAABA 7

AOKAABHBIN U TAOBAABHBIN AHAAM3
B 3PUTEABHOM CUCTEME

7.1. AOKAABHBIM M TAOBAABHBIN AHAAMS3,
TEINTAABTIICUXOAOTUA
M HEMPODOM3MOAOI MUY

PaccmoTpuMm 1Ba mmoxoaa B MCCIeI0BAHUN BOCIIPUSITUS M300paskeHUI 3pr-
TEJbHOW CUCTEMOIA: ornpee/ieHue M00ATbHbBIX CTATUCTUYECKUX CBOMCTB U30-
OpakeHWil U BblJeJeHUE JOKAIbHbIX MHMOPMATUBHBIX MPU3HAKOB BbICILIETO
nopsiika. DT MOAXOAbI OMMUCHIBAIOT IBa Pa3IMUHBIX MEXaHU3Ma, KOTOPbIE MO-
TYT OBITh 3aJ€MCTBOBAHBI 1151 paclio3HaBaHUs U300pakeHnit 00beKToB. Pabo-
Ty TaHHBIX MEXaHM3MOB PACCMOTPUM Ha TpUMeEpPe PacIio3HABaHUS HETIOHBIX
n300pakeHui.

M3yueHue aaropuTMOB BOCHPUSITHUSI HEIMOJHBIX M300pakeHU OObEKTOB
ObLIO HauaTo co3aarensamu remransricuxonorun [Koffka, 1935; Kohler, 1947;
Wertheimer, 1938]. MHTeHCUBHBIE UCCIEAOBAHUS MTOCIEIHMX JIET B JAHHOM 00-
JIacTh 00YCJOBJIEHBI TOTPEOHOCTIMU Pa3BUTHUSI METOIOB LIM(PPOBOI 0OpabOTKMU
1 BOCCTAHOBJIEHUSI U300paKEeHUSI.

[Tcuxodusnyeckue u HelpoPU3NOJIOTMUECKUE UCCIEA0BAHMS KaK JTOKAIb-
HOTO, TaK M MI00AJIbHOTO aHalu3a B 3pUTEJbHOI CUCTeMe MOTYT ObITh pasze-
JIEHBI Ha JIBE TPYTIIbl: U3YyYeHNE MPOCTPAHCTBEHHBIX MEXaHNU3MOB CBSI3bIBAHUS
1 U3y4eHUe BPEMEHHBIX MPOLIECCOB B3aMMO/IEIICTBUSI HEITPOHOB, B pe3yJIbTare
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KOTOPBIX TTPOMCXOJIUT CBSI3bIBAaHUE (DPAarMEHTOB B €AMHOE 1IEJ0e, B TEIITATbT
[KamenkoBuu, Illesenes, 2006; IMonBurun u ap., 2005; Ilesesnes u ap., 2000;
2001;2003; Ienenun, 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].
JlaHHBIl 0030p HALIMX pabOT OrpaHUYEH UCCIeN0BaHNEM MPOCTPAHCTBEHHBIX
MEXaHU3MOB.

Peluenue npoGiembl CBsA3bIBaHUS (PArMEHTOB B €AMHOE 1IEJI0€ MTO3BOJIUT OT-
BETUTb Ha LEJbIA Psi/i BAXKHENIIIMX BOIIPOCOB: KaKKe ONTUYECKHE CBOMCTBA U30-
OpakeHusI SABJSII0TCS MHOOPMATUBHBIMU; KaK OCYLLIECTBIISIETCS IEPEXO/T OT ONTU-
YECKOTO OMUCAHMS U300paKEHMI K X TIPEICTABIEHUIO B 3pUTEIBHOM cUCTeMe;
Kak 3puTeSbHasi CUCTeMa PAcIio3HAeT LeJOCTHBIN OObEKT TTPU HAOIIOJCHUN €To
(GparMeHTOB; KaK 3pUTeJIbHas CCTeMa BbIIEsIeT (hU3MUYeCcKUe CBOMCTBA par-
MEHTOB; KaKue Helpo(hU3MOIOTUIeCKe MEXaHU3MbI B 3pUTENIbHON CUCTEME
00ecreunBaT cpaBHEHNE (DparMeHTOB 1 O0bEIUHEHME UX B 1IEJIOCTHBII 00pa3?

MbI yXe TOBOPUJIU, YTO JIOKAJIbHbIE TTPU3HAKHU AEJSAT Ha OObIYHBIE, OOLIHE
IIJIS BCeX KaTeropuii u3o00paxeHuii (Touku, (pparMeHThbl KOHTYpa U JIOKaJbHbIE
TEKCTYpHI) U crienududeckre (MHGOPMaTUBHBIE) JTOKaIbHbIE TPU3HAKU, KOTO-
pble XapaKTepHBI U1 KOHKPETHBIX U300paxkeHnit. OObIYHbIE TTPU3HAKU BhIJIE-
JISITOT PELENTUBHbBIE TOJISI 3pUTEbHOM CUCTEMbI HA PAHHUX CTaIUsIX 00pabOTKU
nzoopaxenus. K crneuuduueckuM npusHakaM MOXHO OTHECTH, HampuMmep,
XapakTepHble (pparMeHThbl KOHTYpa, UMEIOIIIMe KIIIoueBoe 3HaueHue [Attneave,
1954; 1955]. Tlo Takum crieuuduyeckuMm @parMeHTaM MOXHO pacIio3HaThb
MPeabSIBJICHHBII O0BEKT, HO TOJILKO B TOM Cllydae, €Clid 3apaHee M3BECTHO
MHOeCTBO (ajihaBUT), K KOTOPOMY JaHHBIN 00BbeKT NpuHamiexur. Crierudpu-
yecKkue MpU3HaKu, KakK U 0ObIYHbIE, BBIAEISIOTCS B 3pUTEIbHOI CUCTEME IeTeK-
TOpaMU TOYEK, JUHUIA, YIJIOB, KPECTOB, HO 3TU MPU3HAKW UMEIOT CUTHAJIbHOE
3HaueHue. Crnenududeckre MpU3HakKyd B HEHPODU3UOIOTMU HA3bIBAIOT MPU-
3HaKaMu BbIciero nopsaka [badenko u ap., 2010 ; [lleBenes u ap., 2000; 2001;
2003; Hubel, Wiesel, 1962; 1968].

M3obpaxeHue Ha0J1I01aeMOTro 00beKTa MPEICTABIEHO B MO3I€ CUCTEMOI Ma-
pajuleIbHbIX MH(MOOPMAIIMOHHBIX KaHAJOB — PEeLIeNTUBHBIX Tojeit. s Bbiae-
JIeHUsI 00bEKTa 1 ONMCAHMS LIeJIOCTHOTO 00pa3a (remTanbra) OTKIUKKA 3TUX M0~
Jielt JOJKHBI ObITh CBsI3aHbl. B MepBUYHON 3pUTEIbHOM KOpe 3Ta B3aUMOCBSI3b
HaumboJiee BhIpakeHa MeXIy HeMpOHaMU, BBIACISIOIIMMUI 3JIEMEHTBI KOHTYpa
Cc OnHOU opueHTauueil. IaMeHeHre OpHeHTAlUU HEMpPEepPbIBHOTO KOHTYpa U
Ppa3pbIBbl KOHTYpa yca0xXHs10T 3anavy [ Field, 1987; 1994; 1997; 2004].
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7.2. TICUXODPUSMNIYECKME MCCAEAOBAHMUA
AOKAABHOTI'O M TAOBAABHOTI'O
AHAAM3A

st IicclleToBaHMST TIOPOTOB BOCIIPUSITHST (hparMEHTUPOBAHHBIX (DUTYDP MBI
MMPYMEHSIEM pa3IUIHbIe METONBI. B TepByro odepemb pacCMOTPUM pe3yiIbTa-
THI MICClIea0BaHus ¢ nomolibio Tommua-Tecta [Gollin, 1960]. TomnmuH-TecT 3a-
KJTI0YaeTCsl B MPEeIbsIBICHUM KOHTYPHBIX M300paXKeHUiIl pa3IMuHO CTerneHu
¢dparMeHTaIMM M B U3MEPEHUM TIOPOTOBOTO 3HAYeHUsS (pparMeHTallUuu, TIPU
KOTOPOM TIPOMCXOAMT pacrio3HaBaHWe (DOPMBI TecTOBOM (uryphl. [TpuHIAT
dbopMupoBaHUs parMeHTHPOBAHHBIX M300paXkeHUT B COBPEMEHHOM BepCUU
Tonnuu-Tecra xopowmo u3ecteH [lLlenenun, 2001; emenun u ap., 2004;
2008; Chihman et al., 2001 a; 2001 b; 2006; Foreman, Hemmings, 1987].

IIpy u3MepeHUM TNOPOroB METOIOM IMpPENeaoB (parMEHTbl WU300PAKEHUS
MPEABSBIISIIOT B CEPUSIX C MHKPEMEHTHBIM IIIAarOM, C KaXKIbIM ITOCIEAYIOIIM
IIIarOM YBEJIMUMBAETCS ITOJIHOTA TIPEACTaBIeHUS KOHTypa. B ToyumH-TecTe m1po-
HCXOIUT «HapacTaHMe» YrciIa pparMeHTOB KOHTYpa 110 Mepe IMPEIbsIBIICHHS CTH-
MyJia. B ero ocHoBe J1IexKUT OOLIEM3BECTHBIN MeTo TpeaenoB [bapaun, 1976].
MmenHo TonmuMH-TeCT MpeACTaBIsIeTCS METOANYECKM YIOOHBIM TTPUEMOM IS
(dyHIaMEHTAIBHBIX UCCIEIOBAHWI alTOPUTMOB M MEXaHU3MOB PAaCcIIO3HABAHUS
3pUTEIIBHBIX 00pa3oB. [TepBoHAYAIEHO TECT BHITTOTHSIIH C TIOMOIIIBHIO TTOIIArOBO-
rO MpeabsBIEHUST Habopa KapTodek, Kaxaast MocaeayIomast U3 KOTOPBIX COlep-
Xaya Ha 5 % OoJblle BeIMYMHBI KOHTYpa M300paXkeHHsI KaKO-T1M00 00IIens3-
BECTHOI1 urypsl, yeM npeabiayiiasi. B nmpolecce nccienoBanust (QPUKCUPOBAIN
BEJIMYMHY KOHTYpa, TIPY KOTOPOI HAOII0maTeNb MPaBWJIbHO UACHTUMULIMPOBAIT
durypy. Biocitencteuu, ¢ mosiBICHUEM KOMITHIOTEPU3NPOBAHHOW BEPCUH TECTa,
CTaJIo BO3MOKHBIM OPTaHM30BaTh 00JIee TOYHOE C KaXKIBIM IIIaroM YBEJIMICHHE
konnuecTBa parMmeHToB ¢uryp [Foreman, Hemmings, 1987]. C npumeHeHreM
9TOI BepCUU M3y4YeH HIMPOKUI AMarna3oH BepOaJbHOTO U HeBepOaTbHOTO Ma-
Tepuaia Jisl UCTIOIb30BaHUSI B KA4eCTBE TECTOBBIX CTUMYJIOB B TICUXOJIOTHYE-
CKMX U KJIMHMYeCKUX uccienoBaHusx [emkosuy u ap., 2000; 2004; Foreman,
Hemmings, 1987; Mack et al., 1993; Snodgrass, Poster, 1992; Warrington, 1982;
Warrington et al., 1967; 1968]. [o/ulMH-TeCT B KIIMHUYECKMX MCCIICIOBAHUSIX Ha-
PYILIEHMIA TAMSITH TTOKa3ajl 3aBUCUMOCTb IIOPOra BOCIIPUSITHS (PparMeHTUPOBAH-
HbIX U300pPaKEHUI OT COXPAaHHOCTH OMpPEAeIEHHbIX 00siacTeil Mo3ra [ Patterson et
al., 1999; Shum et al., 1999; Warrington, 1982; Warrington et al., 1967; 1968]. Tax,
10 CPAaBHEHMIO C KOHTPOJIEHBIMU UCITBITYeMBIMU TTAIlEHTaM C TIPAaBOCTOPOHHIM
TeMEHHO-3aTbIJIOYHBIM TIOPaKeHWEM TPEeOOBAIOCH TIPEIbSBISATh OOJBIIYIO Be-
JIMYMHY KOHTYpa, 4ToObI ObU1 copmupoBaH remtanst [McCarthy, Warrington,
1990; Vakil et al., 1992; Warrington, 1982; Warrington et al., 1967; 1968].
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B Hamreit n1abopatopuu Ob1a co3gaHa yaoOHas mporpaMma n3MepeHusI IIopo-
TOB B OMbITax ¢ [OJITMH-TeCTOM, yCTaHOBJIeHa TIprpoa [oTMH-TecTa Kak 3agaun
BbIIEJICHUS CUTHAsA 13 momexu [[emkoBuy u ap., 2000; 2004; lenenun, 2001;
IMenenuu u ap., 2004; 2008; Chihman et al., 2001 a; 2001 b; 2006; Shelepin et
al., 2004], ycraHOBJIeHA 3aBUCUMOCTb ITIOPOrOB pacno3HaBaHus [onMH-TecTa oT
3MOLMOHAILHOIO COCTOSIHUS UCTIbITYeMBIX [JlaBpoB, PynuHckuii, 2004].

TONIMH-TECT TPAAUIIMOHHO PACCMATPUBAIN KaK T€CT BOCIIPUSATHST HEITOJ-
HBIX (UTYp WU «3aMBIKAaHWSI KOHTYpa», XOTS IO CUX IOp He 3aTHUXaloT CIO-
PbI O TOM, KaK 3TO «3aMbIKaHHE KOHTypa» ocyuecTisercs. OIHO U3 Hampas-
JICHWI1 MCCIIeIOBAaHMI CKOHIICHTPUPOBAHO HAa M3YYCHUU JIOKAJIBHBIX ITPU3HA-
KoB. CTOPOHHUKHM 3TOTO HAIlpaBJAeHUSs MPEAIoIaraloT, YTO B OCHOBE aIrOpuT-
Ma pacro3HaBaHUSI HETTOJHBIX, (DparMeHTUPOBAHHBIX N300pAXKEHUIM JTEKUT ajl-
TOPUTM BBIICJICHUS MH(MOPMATUBHBIX TPU3HAKOB. BriepBhIe SKCIIepUMEHTATb-
HO BBIIEJICHUE TIPU3HAKOB B 3pUTEBHOI CUCTeMe ObLTO ycTaHOBIeHO [opaliu-
eM bapioy B 1953 rony [Barlow, 1953]. Mi3yyast 3peHue JISITYILIKH, OH TTPEINOJ0-
SKWJT, UTO I€TEKTOPbI MPU3HAKOB OIpeNeJeHHBIX KJIaCCOB N300paxkKeHU i 3a10-
JKE€HBI TeHETUYEeCKU. B maiapHeiiieM Moneb BblIeIeHUS TTPU3HAKOB ObLIa I -
poko passura [Lllesenes u ap., 2000; Hubel, Wiesel, 1968, 1963]. B kope mie-
KOTIUTAIONINX OBITN BBIIEICHBI METCKTOPHI TMHUIA, PEIIeTOK, YITIOB U T. II. Y Je-
JIOBeKa, KaK M Y IPYTUX MJICKOITUTAIONINX, CHCTeMa BhIIEICHUS ITPOCTHIX IPH-
3HAKOB 3aKJIaIbIBACTCsI TEHETUYECKM, HO €€ peaIn3aliysl IPOMCXOIUT B IIEPBbIC
HEeJIeIM TTIOCTHATATbHOTO Pa3BUTUS MPU YCIOBUM BO3MOXHOCTU HAOIIOACHUS
HaTypaJibHBIX clieH. Pojib MH(GOPMATUBHBIX TIPU3HAKOB IS pacIO3HABAHUS
Obl1a U3ydyeHa B BOCIIPUSITUM Y B3pOCbIX U feteit [Murray, Szymczyk, 1978].

B cooTBeTcTBIY C TeOHHOI Teopueit BumepmaHa, 00bEKThI paCIIO3HAIOTCSI KaK
KOH(uUrypauuu NpyuMUTUBOB, Ha3bIBA€MbIX TeOHAMU (TEOMETPUYECKHEe NOHBI) U
HaXOASIIMXCA B CHeM(PUIeCKOM COOTHOILIEHUU APYT ¢ ApyroM. B cBoio oue-
penb, TEOHBI PACTIO3HAIOTCS C TTIOMOIIBIO psia MHBAPUAHTHBIX CBOMCTB KOHTY-
pa (IPSIMOJTMHEWHOCTbD, U3THO, TapaIeIbHOCTDb, TUIT BEPIITUH, TIepeCCUeHUI 1
T. 1.). Mi3yyanock pacro3HaBaHe KOHTYPHBIX M300paXKeHMI ¢ CUCTEMAaTUICCKI
yIasieMbIMU KOMITOHEHTHBIMU y9acTKaMHM. BBLTO TTOKa3aHo, 4TO HEe BCE CerMEH-
Thl KOHTYPHOTO M300paxkeHusT (GUTypbl ONMHAKOBO MH(MOPMATUBHEI VTSI pacIio-
3HaBaHUSsI, KOTOPOE 3aBHMCEJIO OT BKITIOUEHUS I TTPOITYCKa BO3MOXKHBIX MH(DOP-
MaTUBHBIX TTpu3HakoB |[Biederman, 1987; Biederman, Cooper, 1991; Hummel,
Biederman, 1992].

YTOOHI BBEISIBUTB POJIb MH(MOPMATHBHBIX IIPU3HAKOB BBICIIIETO TOPSIIKA, ObLTN
pa3paboTaHbl HEMOJHbIE (DUTYPbI, KOTOPbIE M30MpaTebHO BKIIOUAIU WU HE CO-
JepxKaau MHGOPMaTUBHBIE MPU3HAKW. TaKMMU TTpU3HAKaMu, HallpuMep, MOTJIN
OBITH BEPILIWHBI, TIEPECEUEHMSI, IKCTpeMaTbHbIe TOYKH M3rnba KoHTypa [Bentley,
Deregowski, 1987; DeWinter, Wagemans, 2004|. Heitpodusunonornueckum me-
XaHM3MOM, OITMCHIBAIOIIMM 3TU TIPU3HAKU, SBIISTIOTCSI CBOMCTBA PEIICTITUBHBIX
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roJieit HePOHOB 3PUTENILHOI KOPbI, M30UPATENbHBIX K JJUHUSM OIpeie/IeHHOM
OpHMEeHTallMM, ToplaM JIMHUKI, yriaaM u nepecedeHusim [LleseneB u np., 2000;
2001; Hubel, Wiesel, 1968; 1983].

Mogaenb BocnpusiTUs Ha 6a3e MHMOPMATUBHBIX IPU3HAKOB HE BITOJHE MO/~
XOJUT JUISl OOBSICHEHUSI pacro3HaBaHUS HEMOIHBIX [O/TMH-hUryp, 0cCOGEHHO
KOT/Ia TIPY UCITOJIb30BAHUM METOIOM TPEIEIOB B CIy4aliHOM TMOPSAKE MPeab-
SIBJISIETCSI OY€Hb MaJioe KOJIMYECTBO (PparMeHTOB KOHTypa, a HabioaaTe b He
3HAKOM C HaOOpPOM TeCTOBbIX M300paxeHuil. B ToyuimH-TecTe pacro3HaBaHue
BO3HMKAET BO MHOTOM HE3aBUCUMO OT IOJIOKEHUST OTAEbHBIX (hparMeHTOB U
He3aBUMCHUMO OT MOCJIeA0BaTeIbHOCTU UX NIpeabsBiaeHus. Ha puc. 7.1 mokazaHbl
MPUMEPBI ABYX MOPOTOBLIX M300paxkeHUil [OIMH-TecTa ¢ OMMHAKOBBIM TTPO-
LIEHTOM BEJIMUMHBI KOHTYpa, HO C Pa3HOI MOC/IeA0BaTEIbHOCTHIO BBIBEACHUS
dparmeHTOB 17151 ero 3anonHeHus [ Foreman, 1991; Foreman, Hemmings, 1987].

Puc. 7.1. PparmeHTMpoBaHHbIE NOpOroBble MonNnMH-n3obpaxeHns
C O[JMHaKOBbIM MPOLIEHTOM 3arofIHEHUS KOHTYpa, HO C pasHon
nocnefoBaTeNlbHOCTLIO BbiBOAA hparmMeHToB

B npuBeneHHbIX puMepax ABYX peainsanuii [o/UIMH-TecTa MPOLIEHT BbI-
BEJCHUSI KOHTYpa Ha JIEBOM M Ha MPAaBOM PUCYHKE OAMHAKOB, OTIMYAIOTCS
B3aMMHBbIE MTOJIOXKEHUs hparMeHTOB. Pe3yibraThl UCCAENOBAHUI C Pa3IMYHON
MOCe0BATEIbHOCTBIO MOsIBIeHUS (hparMeHTOB B [OTMH-TecTe OMHUX U TeX
K€ M300paXKeHU ! HATJISIAHO MTOKa3aiu, YTO HETOIHbIe (PUTYPBI HA TTOpOTre pac-
MO3HABAHUS UMEIOT Pa3IMYHOE MTPOCTPAHCTBEHHOE padMelieHrue (GparMeHTOB,
HO MOpOT Pacro3HaBaHWs, BBIPAKEHHBII B 3HAYEHMSIX MPOLIEHTAa KOHTYPA,
OCTaeTCsI OMUHAKOBBIM.
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E1ie onvH pe3yabraT mpoBeIeHHBIX HAMU UCCJIEA0BAaHUI MTOATBEPAMIT HALIIK
COMHEHMSI B OTHOIIIEHUM CITPABETMBOCTH YTBEPKACHUS O KITIOYEBOI pPOJIM MH-
(dopMaTUBHBIX MPU3HAKOB BBICIIETO MOPSIAKA MPU PEIIeHUU 3a1ay M0 pacro-
3HABAHUIO M300paxeHWil, asichaBUT KOTOPbIX HE ObLT BbIYYEH HCHBITYEMbIM.
JIns1 3TOro MpoOBOAMIM U3MEPEHUS ABMKEHUI TJ1a3 TPpU OMpeaeJeHU TTopo-
roB pacrnio3HaBaHusl [ouiH-TecTa. OKa3anoch, YTO HaOJIIOATEb MPU pellie-
HUU 3TOM 3a1a4 He MPOCIEXKUBAET B30POM KOHTYD, He UILET MH(POpMaTUBHbBIC
KJIIOYEBBIE TOYKH, @ GPUKCUPYET B30P B LEHTPE TSKECTU TECTOBOM (DUTYpPHI WA
KoJ1e0IeTCsl BAOJb OCHOBHOI OCU 3TOI (DUTYphl (CM.: LIBETHAsI WLIIOCTPALIMS
7.1), yaep>XuBaeT B30p B LIEHTPE TSKECTH MOSIBIsIOIIMXCS hparMeHTOB. JlocTh-
JKE€HUe TTopora pacro3HaBaHUs OTOXIECTBISIETCS C BOBHUKHOBEHHUEM MHcaiTa
1 COTIPOBOXKIAETCS BhIpaXKEHHOM AMOLIMOHaIbHOM peakuueii [[LenenuH u op.,
2015; 2017] (ctaths B «OntuayeckoM xypHaie» [2015] conmpoBoxkmaeTcst CChUl-
KOIi IOCTyIa K mporpaMMHoOMYy obecriedeHunto, coznanHoMmy C. B. [IpoHuHbIM
IJIS1 peajiu3aluy 9Toro Metona). Meronuka [o/uiMH-TecTa oKazanach Ype3Bbl-
YaliHO MOJIE3HOM JJIS BaXKHEHIIEro MPOAyKTa HEOCO3HABAEMOM JI€ITEIbHOCTHU
Mo3ra a(pdekra nHcaiiTa, o3apeHus. DTO OTKPBIBAET HOBbIE BO3MOXKHOCTH UC-
cJIeIOBaHUS HEeMpOo(PU3NOTOTUMISCKIX MEXaHU3MOB OCO3HABa€MbBIX M HEOCO-
3HaBaeMbIX ITPOLIECCOB, CBSI3AHHBIX C AaHAJIUTUYECKUM TIOCIeI0BATEbHBIM pe-
LIEHWEM 3aay M pellieHreM 3a1auun nytem o3apeHust. HefipoHHble ceTu, ooe-
creyMnBalole MHCANUT, paboTaloT, Kak U B APYrMX 3ajadax, Ha OCHOBE OIIIO-
HEHTHBIX B3aumoseiicteuii [[enenun u ap., 2015; 2017].

Ha useTtHoit uiutioctpauuu 7.1 npeacrapieHa cxema IMHaAMAYeCKOTo MPOLEC-
ca, perucTpupyeMoro Ha Bujaeo. Hanbosee sipkue TOUKU COOTBETCTBYIOT LIEHTPY
TsKeCTU (UTyphbl, a He MH(POpMaTUBHBIM ToukaMm. Harnpumep, Ha OyauibHUKE
9TO CTPEJKU, U Ha HUX OyaeT (pukcalus B 3amadye onpeaeaeHust BpeMeHu. B 3a-
Jlaye pacrio3HaBaHUsl (PUTYPHI, B YCIOBMSIX HEOIpPEAeJeHHOCTH, B30p HAUMHA-
eT ¢puKcalurio ¢ 10CTATOUHO OBICTPO OMPEAEISIEMON MO MEPBLIM (hparMeHTaM
neHtpa Tsikectu urypsl [Llenernun, 2015]. Ponb ¢pukcauum B3opa no 1LeH-
Tpy TsDKecTH Oblia BhicKazaHa JIxk. MostoHOM B ero nepBoii padore [Mollon,
1968]. OH paccMaTpuBal WJUTIO3MIO, KOTOPYIO BIIEPBBLIE OIMMCAT HEMELKUIA
ncuxuatrp ®. Mromnep-Jlaiiep emie B 1889 roay; Wiio3us COCTOUT B OLIMO0Y-
HOI KaXylleics pa3HULIe IBYX OJMHAKOBBIX OTPE3KOB, 0OpaMIICHHBIX Omepe-
HUEM BHYTPb (IUIMHA KaXeTcsl MEHbIEe) U HapyxXy (IJMHa OTpe3Ka KaxKeTcs
oonbiie). [To MHeHUI0 MoJsutoHa, olnboYHast OlieHKa IJIMH OTPE3KOB C orepe-
HUEM BHYTPb M Hapyxy B uuto3uu Miosnep-Jlafiepa cBsg3aHa ¢ OLIEHKON He
JIJTMHBI COOCTBEHHO OTPE3Ka, a ¢ OLEHKOM pacCTOSHUSI MEXIY LIEHTpaMu TsI-
XecTr n3obpaxkeHus. [1pyu onepeHUM BHYTPD LIEHTP TSKECTH 3aXOAUT Ha caM
OTPE30K M PACCTOSTHUE MEXKIY ABYMSI IICHTpaMM KOpode, YeM KOTaa oTiepeHne
HapyXKy, LIEHTP TSIKECTU BBIXOAMT 3a MpeAeibl OTPe3Ka U KaxyIIeecs paccTos-
HUE, ECTECTBEHHO, OOJIbIIIE.
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Kakue xe Heiipodu3noaornyeckue Mmporecchl, ecii He HaKOTUIEHUE J10-
CTATOYHOTO KOJMYECTBA MH(MOPMATUBHBIX KITIOUEBBIX TOUYEK, MOTYT OTpaXaTh
U3MepsieMbIii TTIOPOr paclo3HaBaHUSI MPU MEPBOM MPEAbsIBICHUN HEMOJHbBIX
nzoodpaxenuii B [onH-Tecre? BeposiTHO, MO3T olieHMBAeT rj100ajbHbIe CTa-
TUCTUYECKUE XapaKTEPUCTUKU N300pakeHMUSI.

W. LlykkepmaH, pa3BuBas MHGOOPMALIMOHHBIM MOAXO/ K ONTUCAHUIO N300pa-
JKEHUI, Jaj aHATUTUIECKYIO MOJIEIb pabOThl PELENTUBHBIX MOJIeH HeMpOHOB
3PUTEJIbHON KOPbI, O0ECIEeYMBAIOIIMX pACUYET MI00ATbHbIX CTATUCTUYECKUX
xXapakTepucTuk cieHbl [Lykkepman, 1978]. 1. ®uix moBesr 3Ty HMEpBUYHYIO
MOJIeJIb 10 PabOTaIOIIMX aITOPUTMOB CTATUCTUYECKOTO OMUCAHUS PAOOTHI pe-
LIENITUBHBIX MOJIE MEPBUYHON 3PUTEIBHON CUCTEMBI KaK «yCTPOMCTB», 00e-
CMEeYNBAIOIINX BBIACICHNE TMTPOCTBIX MEPBUYHBIX TPU3HAKOB, KaK IIO0ATbHBIX,
Tak u JokanbHbIX [Field, 1994].

Mpbl cpaBHUAM pe3yabraThl [OJUIMH-TECTa MpU JOKAJIbHBIX TMOPaXXeHUSIX
MO3ra ¢ JPYrMMM TecTaMu, TakKKe OCHOBAaHHBIMU Ha MpeabsBIeHUU dpar-
MEHTUPOBAHHBIX 00Pa30B, HO OTIMYAIOIIMXCS OT [OIMH-TecTa MPUHIUTIAMU
dopmupoBanust uzobpaxenus [Foreman, 1991]. Tak, B Tecte [TonenabpeitTepa
[Poppelreuter, 1917; Vokey et al., 1986] nzob6paxeHust IepeKpbIBAIOT APYT JAPY-
ra; B TECTE 3pUTEILHOIO «3aMblKaHUs» MyHu [Mooney, 1957] nipeabsBisiroTcs
4acT cuy>ToB Jull (puc. 7.2).

Puc. 7.2. NprmMepbl N3BECTHBIX TECTOB — «3aLLUYMIIEHHBIX» N300paxeHui
(TecT MonenbpeiiTepa) 1 HenonHbIX n3obpaxerHnin (MyHu-TecT, MonnnH-TecT)

ITo nanaeM H. @opemana, pe3yasTaTsl BRITTOIHEHUS [OJUTMH-TeCTa IIpH 1Mo-
pakeHMSIX MO3Ta Jallle KOpPeJUTUPYIOT ¢ pe3yibratamu Tecta [Tomnmenbpeiitepa,
HO He ¢ pe3dynbsraTamu MyHu-Tecta [ Foreman, 1991]. OTu 1aHHBIE TOATBEPXK-
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JIaloT TUTIOTE3Y, BhIcKazaHHY10 Hamu paHee | [enernun, 2001], cormacHo KOTo-
poii Tipu BbITIoTHeHUU [oJTMH-TecTa 1 MYHHM-TecTa BKIIIOYAETCSI MEXaHU3M
BBIZICJIEHUS CUTHAJla U3 Heoco3HaBaeMoii momexu. B Tecte IMonmenbpeittepa
B3aMMHO MepeKpbiBalolecs GuUrypbl padoTaloT Kak OCO3HaBaeMble MOMEXHU
(BUAMMBIN 111yM) apyr ajs apyra. CrekTpbl CUTHajda U MoMexu OJU3KW U Ha-
XOISATCS TIPEUMYIIECTBEHHO B 00JIAaCTU CPEAHUX M BBICOKMX MPOCTPAHCTBEH-
HBIX 9acToT. [IpocTpaHCTBEHHO-YACTOTHBINM CeKTp B MYyHU-TeCTe SIBIISICTCS
MPEUMYILIECTBEHHO HU3KOYAaCTOTHBIM, Kak U caM curHaia. O6paboTka HU3KO-
YaCTOTHOM U BBICOKOYACTOTHON MHGbOPMALIMK MPOUCXOAUT B pasHbIX KaHa-
Jlax, peaJM3yeMbIX pa3HbIMU HEWPOHHBIMU KPYMHOMACIITAOHBIMM CETSIMM.
IMoaToMy 1 pa3Hble TTOpaXkKeHUsI TOJIOBHOTO MO3Ta BbI3BIBAIOT CUMIITOMATHUKY,
CBSI3aHHYIO C HAapyIllIeHUEM BBICOKAYaCTOTHOTO KaHajla, U CUMITTOMATHUKY, CBSI-
3aHHYIO C OPAKEHUEM HU3KOYACTOTHOTO. BM30CTh KITMHUYECKOM cCuMOITOMA-
TUKU U CUHXPOHHbBIE HAPYILIEHUs MPU UCTIONb30BaHUU TecTa [lonmenbperiTe-
pa u To/uMH-TecTa MOATBEPAUIN HAIly TUIIOTE3Y O TOM, YTO OTCYTCTBYIOLIIME
Y4aCTKU KOHTYpa MO3T pacCUMThIBAeT KaK CTATUCTUKY WX pacripeesieHus, Kak
1 CTaTUCTUKY CUTHaJIa TECTOBOIO M300paxXeHUsl. TeM caMbIM ObUIM 3a710XKEHbI
MPEATOCHUTKA HOBOTO TTOAX0/Aa K MCCIIEIOBAHUIO HETIOJTHBIX M300paskeHUI KakK
M300pakeHMit, 3aKPBITHIX «HEOCO3HABAEMOI» MACKOIA.

BiusiHve CBOWCTB NEpeKpbITHS HA paclO3HaABaHUE U BOCTIPUSATUE HEMOJHBIX
(TIepeKpPBITHIX BUAMMOI MacKoil) U300pakeHUi MOKa3bIBalOT, YTO B HEKOTO-
PBIX ClIydyasiX SIBHOE, BUIMMOE TIEPEKPhITHE UHULIMUPYET MEXaHU3M 3PUTEIb-
HOro 3ambiKaHus oTaedbHbIX GparmentoB [Kellman, Spelke, 1983; Rensink,
Enns, 1998; Servos et al., 2005]. TTepekpbiTrie, KOTOPOE MOXHO Ha3BaTb Ma-
CKOM, CITOCOOCTBYET O0bEAMHEHUIO PA3pO3HEHHBIX (PparMeHTOB B OIMH 00pa3
C MOCJIEAYIOIIMM YCTIeIIHBIM pacrno3HaBaHUeM. Bblio BBIMTOTHEHO U3MEPEHHe
MH(OPMALIMOHHO-CTATUCTUYECKUX TapaMeTPOB BUAMMONM MACKUPOBKU TIpU
HCCIEIOBAaHUM BOCIIPUATUS (pparMeHTUpOBaHHBIX puryp [Vokey et al., 1986].
Hccnenosarenu ynajisiyii BUAMMBIE 3JIEMEHTBI TEKCTYPbl BOKPYT (UTYPBI, TaK
YTO (pUrypa CTaHOBWJIACH BbIAEIsSIEMOI U3 (POHA, KOT/a TOCTUTAICS] TTOPOTOBBII
OanaHc Mexay durypoii (curHan) v ajieMeHTaMu Macku (1ym). Tak Obu1 onpe-
neneH adeKT pacrno3HaBaHUs (hparMeHTHUPOBAHHBIX M300paKeHUI B TEPMU-
HaxX OTHOIIEHMS CUTHAJ/IIIyM.

B Hamux rcciegoBaHUSIX Mbl COCPENOTOUMIIM YCWIIMSI HA U3YYEHUU MeXa-
HU3MOB 3PUTEJIbHOTO BOCHPUSITUSI HEIMOJHbIX M300paxeHuii [oinH-Tecta
Kak 3a/Ja4d BbIIEJIeHMSI CUrHaja U3 (poHa B paMKax MOJEIU COTJaCOBaHHOM
dunsrpanuu [Kpacunpaukos, Hlenernun, 1996]. Mbl npeacraBuiu ¢pparMeH-
TUPOBaHHbBIE KOHTYPHBIE N300paxkeHus1 [OJUTMH-TecTa KaK MOJHbIe KOHTYPHBIE
M300pakeHUsI, TIEPEKPHITbIE MAaCKOM B MECTaX OTCYTCTBUS KOHTypa. Eciu uBet
MAacKM COBIaJaeT ¢ LBETOM (oHa u3o0paxeHus: GUTYpbl, MACKy HE BUIHO.
To ectb HemojHOTa (hparMEHTUPOBAHHBIX M300paxkeHuil [oIMH-TecTa sIB-
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JISIETCST CIeCTBUEM «HEOCO3HaBaeMOI» MacKUpOBKU. B aToMm ciyyae moporu,
nsMepsiembie B [OJUIMH-TECTe, TOIKHBI OBITH 3aBUCUMBI OT ITapaMEeTPOB ITOMU
«HEO0CO3HABaeMOM» MACKMPOBKH, a 3pUTeJIbHAsl CUCTEMA MPU PACIIO3HABAHUM,
BO3MOXHO, 00pabdaThIBaeT CTATUCTUYECKHUE MapamMeTpbl (parMeHTUPOBAHHbBIX
TonnuH-duryp, KoTopbie CBSI3aHbI C TTapaMeTpaMu «HEOCO3HaBaeMO» MaCcKU-
poBku. OHa Heoco3HaBaeMasi, HO BUAMMAs, TaK KaK BIUSET Ha MOPOTU pac-
MMO3HaBaHMS HA HEOCO3HABaEMOM YPOBHE.

B OGosnbuiMHCTBE MCCAENOBaHMI TMOPOrOB BOCHIPUSITUSI Mbl MCIOJIb30BATU
KOHTYpHBIe n300paxkeHus1 [oyumH-TecTa. @parMeHTHI BRIBOIWIIM Ha SKpaH C T10-
MOLBIO TTPOrPAaMMHOI0 OKHa 3aJaBaeMoro pasmepa. [IpeaBapuTesbHO MOJHOE
n300paxeHue pa3doMBaIM Ha Y4acCTKM, pa3Mep KOTOPBIX COBIAAal ¢ pa3MepoM
MPOrPAMMHOI0 OKHA. YYacTKU CJy4allHO BbIOMPATUCh B MPOLECCE HApacTalo-
mero GopMMpoOBaHUsT KOHTYpa Urypsl Ha akpaHe. sl yBeuueHus: CKOpOCTH
dopmMupoBaHUs GUTYPHI B 00111€€ YUCIIO BIOMPAEMbIX TS TPEIbSIBJICHUS yUacT-
KOB M300pakeHUs BKJIIOYAIUCh TOJIbKO YUACTKU, COAepKallue KOHTYP (DUTYpPHI.
ToumH-durypa popMupoBanach Ha 3KpaHe MOHUTOpa U3 (hparMeHTOB, pa3Mep
KOTOPBIX 3aBUCENI OT pa3Mepa MPOrpaMMHOr0 oKHa. PparMeHThl MOSIBISUIUCH
OIIVH 3a JIPYTUM B CJIYIalfHOM TTOPSIIKE C TIOCTOSTHHOI CKOPOCTBHIO — OIUH (hpar-
MEHT B cekyHIy. Koraa ucnbITyeMblil TpaBUIbHO y3HaBal UTYpY, BbIBOA (hpar-
MEHTOB ocTaHaBiIuBaiu. M3Mmepsiiv nmoporoBoe 3HayeHue hparMeHTauuu u-
TypbI (10JIS1 KOHTYpa, TOCTaTOUHAs! ISl OTIO3HAHUSI) B AOCOIIOTHBIX 3HAYEHUSIX
(cyMMapHOe KOJIM4YeCTBO MUKCEJelt BhIBEIEHHBIX (PPArMEHTOB) U B OTHOCUTEITh-
HBIX 3HAYEHUSIX (MPOLIEHT OTHOCUTEIBHO BEJIMUYMHBI MOJHOTO KOHTypa). Oka-
3QJI0Ch, YTO 3HAYEHMSI TTOPOTOB OMO3HAHMSI HETMOJHBIX M300PAKEHUI pPa3HBIX
uUryp KoJeOIIoTCsl BO3je CpeIHeil BeJIMYMHBI, COCTABIISIONIEN okono 1525 %
OTHOCUTEbHO BEJIMYMHBI MOJTHOTO KOHTYPA U300paKEHMUIA.

HenonHota hparmeHTHpOBaHHBIX (hUryp [OJTMH-TeCTa ABASIETCS CIEACTBU-
€M UX NIEPEKPBITUS HEBUAUMOM TS HAOJII01aTeNs1 TEKCTYPOOJOOHON MacKoi
C MPO3PaYHbIMU Y4aCTKaMM (CKBO3b KOTOPbI€ BUIHBI (hparMeHThbl (GUTyphl) U
HeIpo3payHbIMU y4yacTKaMu (TaMm, rae parMeHThl (UTryphbl CKpbITHI). B Ha-
LIKUX UCCEeI0BaHUAX 3TO ObUIO CAEJIaHO ChelUabHO, TPOTPAaMMHBIM CITOCO-
O0M, 4YTOOBI 3HATh CTATUCTUYECKME XapAaKTEPUCTUKU MACKU. M bl TPEANIONI0XKM -
JIA, YTO JUISI 3pUTEIbHON CUCTEMBI BCE HETIOJHBIE M300pakeHUsI ColepkaT He-
BUIMMYIO MAacKy HE3aBUCUMO OT crioco0a MX MOCTpoeHus . ApKOCTh U 1IBET He-
MPO3PaYHbIX YYACTKOB «HEBUAMMON» MAaCKU COBMAAAIOT C SIPKOCTHIO U 1IBETOM
¢oHa, a pazmep (pparMeHTOB HEMOJHOM (UTYPHI COOTBETCTBYET pa3Mepy IMpo-
3payHbIX Y4aCTKOB. Bocrnipusitue ¢parMeHTUPOBaHHBIX N300paxkeHuit [omnH-
TecTa Mbl pacCMaTpUBaeM KaK BOCIIPUSITHE B YCIOBMIX TTOMeXH (1ifyma), KOTO-
poe, B CBOIO OYepelb, TIPEACTABIISIET ONMH M3 OCHOBHBIX METOIOB MCCJIEIOBA-
HUSI 3pUTETILHON cUCTEMbl. MeTod nMeeT OO0JbIlIoe 3HAUYEHUE IS KIMHUKMU,
TaK Kak IMO3BOJISIET U3MEPSITh YPOBEHb BHYTpeHHero iiyma [KpacuibHUKOB,
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[lenenuH, 1996; Shelepin et al., 2000]. DToT MeTox Takke >(PHEKTUBEH TS
U3YYEHMS aTHO3UM Y aMHE3UM, pa3BUTHSI MEXaHU3MOB PacIio3HaBaHUS B OHTO-
rerese [Corkin, 1982; Ghent, 1956; Warrington, 1962; 1968; 1982]. Utak, MbI
MpearosaraeM, YTo BOCIIPUSITUE HEMOJHbBIX U300pakeHUt — 3TO BbIAEIEHUE
(bunwbrpanus) curHaza U3 MOMexH.

B cBoe Bpemsi M. M. LlykkepmMaHOM M €ro yYeHUKaMU-KIMHULIMCTaMU ObLIT
BBEJICH TEPMUH «(DUIBTPALIMOHHAS arHO3UST», CBA3aHHBIN ¢ HApyIIeHUEM (hUITb-
TPALMOHHbBIX CBOMCTB 3pUTEJIbHOW CUCTEMbI, KOTOPbIE MO3BOJISIIOT BbIIEIUTh
curHan u3 momexu | Torkonoruit, Llykkepman, 1963; Llykkepman, 1968]. I1po-
116CC MHKPEMEHTHOTO MOIIAaroBOro HakoruieHus (hparmMeHToB KOHTYypa B [o/IMH-
TeCTe 0 MOPOTOBOTO COCTOSIHUSI, TO €CTh YBEJIMUEHHME Yhcaa OTOOpakaeMbIX
(parMeHTOB, MOXHO TIPEAICTaBUTh KaK MPOIECC MCUE3HOBEHUSI «HEOCO3HaBAe-
MOW» MacKu ¢ COOTBETCTBYIOUIMM YBEJIWYEHUEM BEPOSITHOCTU U3BJIECUEHUST CUT-
HaJla U3 111yma.

Ecnu pacriodHaBaHue onpenesieTcsl u3BjleuyeHueM curHajaa (u3obpaxeHue
¢urypsl) U3 myma (Macka), TO MOXHO TOTBITATbCSl ONPENEIUTh CTaTUCTHYE-
CKMe CBOICTBA MAacKU U TTIOPOTOBBIX (PparMEeHTUPOBAHHBIX N300paxkeHu . s
9TOM LIEJTN MBI KCTIOJIB30BaJI TTPOCTPAHCTBEHHO-YAaCTOTHBIN aHAIN3 BBUY €TI0
LIMPOKOTO MPUMEHEHMS 7151 U3BJICYEHMST CUTHAJIA U3 IIyMa U MPUMEHEHUS TTpU
MOJIEJIMPOBAHUM TIPOLIECCOB 3pUTENIbHON 00padoTku [boHmapko u ap., 1999;
Caelli, 1982; Campbell, Robson, 1968; Ginsburg, 1986; Piotrowski, Campbell,
1982; Pratt, 1982; Field, Brady, 1997].

Bbu10 ycTaHOBIEHO, UTO I pa3HbIX ¢uryp [oIIMH-TecTa MpU MOPOrOBOM
ypoBHE (hparMeHTallMi U3MEHUYMBOCTb MapaMeTpOB TJ100aTbHOTO aMIUIUTY/I-
HOro MPOCTPAHCTBEHHO-YACTOTHOTO CIEKTpa HEMOJHBIX W300paXeHWil no-
CTOBEPHO MEHbIIIE, YeM BaprabeJbHOCTh COOTBETCTBYIOIIMX MTapaMeTpOB IMOJI-
HBIX U300paXXKEHUN 1 M300paKeHU I TTPU BCEro TPEXIPOLIEHTHOM YpOBHE (hpar-
MEHTallUU BBIBEJACHHOTO KOHTYpa. To ecTh n300paskeHus (GUTyp ¢ IIOPOTOBBIM
YpoBHEM (hparMeHTalMyi KOHTYpa XapakKTepU3yIOTCsI MUHUMAJIbHOW BHYTpU-
IPYMNITOBOM M3MEHYMBOCTHIO MapaMETPOB MX aMIUIUTYIHO-YaCTOTHBIX OIKCa-
HUI 1O CPAaBHEHUIO C U300paKEHUSIMU I0ITOPOTOBOTO M HaAMIOPOTOBOIO YPOB-
Helt hparmeHTauu [MepKynbeB u ap., 2003; 2004].

ITopor pacno3HaBaHusi pparMeHTUPOBAHHBIX (DUTYpP COIJIACYETCsl C MPUH-
nunom HaumeHsblero aerictBus [Llenenuu, KpacunsHukos, 2003], KoTopblii
MPOrHO3UPYET MUHUMAJBHYIO BapuabeJbHOCTb CIEKTpaJbHbIX MapamMeTpoB
M300pakeHuit Ha TTOpore MX pacro3HaBaHus. JleficTBUTeIbHO, TPY MOSIBIIEHU N
MMHMMAaJIbHOTO Yucia MUKCeIei, TOCTaTOYHOrO sl pa3iudeHust Guryp, or-
JIMYMST aMIUTMTYIHBIX TTPOCTPAHCTBEHHO-YACTOTHBIX CIEKTPOB MUHMMATbHbI
[Krasilnikov et al., 2000].

CriegoBareibHO, 3pUTEbHAsI CUCTeMa MOXET W3BJIeKaThb CBOMCTBA MacKu
(1ryma) u3 pparMeHTUPOBAHHOTO U300pakeHus (CUTHAJIA C IIIyMOM ) IS TTOCIe-
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TIYIOIIETO U3BJCUSHUST CUTHAJIA KaK TeKCTYPhI, OTPaHMUEHHON JTUHUEH KOHTYpA.
®durypa B 3TUX YCIOBUSX BBIICISCTCS C TIOMOIIBIO COTJIAaCOBAaHHOMW (hUIIBTpa-
11U, KOTOpasi YIOBJIETBOPSIET 3alaHHBIM yCIOBUsIM MuHUMu3aiu [Lllenenux,
Kpacunbaukos, 2003]. Ml nipefronaraeM, 4To 3puTesibHasl CUCTeMa OLICHUBAET
CTaTUCTUYECKOE pacrpeneieHre HeBUAUMbBIX (PparMeHTOB, TO €CTh MapaMeTPhI
MacKu, Ha OCHOBaHUM aHaM3a aMILIMTYIHOIO CIEKTpa BUIUMbIX (DparMeHTOB
aHaJIOTMYHO pacro3HaBaHuio TekeTyp [Caelli, 1982]. Da30BbIM CIIEKTPOM TpHU
pelIeHUM 3aa4l MaCKMPOBKM B UCCIeI0BaHUSIX [OJUIMH-TecTa B psifie cliyyaeB
MOXHO TIpeHeOpeub. HabmonaTtenb npeHeOperaeT nHdbopmalmeil 0 B3auMHOM
MOJ0XEHUM (DparMEeHTOB KOHTYpa, HO MOJIoXKeHHe (PparMeHTOB Ha IMHUU KOH-
Typa JJIsl Hero CyIlIeCTBEHHO.

Eile pa3 moguepkHeM, 4TO HEMOJHOTA (UTYp paccMaTpUBaeTcsl Kak pe-
3yJIbTaT MACKUPOBKM, TO €CTh OTCYTCTBME 2JIEMEHTOB KOHTYpa (hparMeHTUPO-
BaHHOU (UTYPBI — 3TO pe3yJIbTaT BINSHUS «HEBUIUMOL» (HEOCO3HABAEMOI)
Macku. durypa Kak Obl YaCTUYHO MEPEKPBLITA MACKOI, UMEIOILIel onpeaeaeH-
Hbl€ KaK CTaTUCTUYECKHE, TaK U MPOCTPAHCTBEHHO-YACTOTHBIE TTapaMeTphl.
XoTs 3Ta MacKa «HEeBUAMMAsI», HO JJISl TIEPBUYHBIX 3TAllOB 0OPabOTKU 3pU-
TeJbHOI MH(OpMALIMK OHA peajibHa U UMEET CBOMCTBA MYJIBTUIIMKATUBHOTO
myma. OHa puabTpyeTcs MepBUUYHBIMU 3BEHbSIMU 3PUTEIbHOM CUCTEMBI U HE
OCO3HAETCSl B BBICIINX 3BEHBSIX. [103TOMY MBI Ha3bIlBacM ¢ HEOCO3HAHHOMU
mackoit. Henonnsie ¢urypsl [oanmH-TecTa ObLIM MPOMOAEIUPOBAHBI KakK
buUTypHI, TIEPEKPHITHIE MACKOI CO CIIyJaliHO PACTIONIOKEHHBIMU TTPO3PAYHBI-
MM U HENMPOHUILIAEMbIMU YYacTKaMMU. Mbl YCTAHOBMJIM CTaTUCTUUYECKUE Xa-
PaKTEePUCTUKN KOHTYPHOTO U300pakeHMS M IITyMOBOM MacKM B pe3yJIbTaTe MX
00paboOTKU B MPOCTPAHCTBEHHOM U MPOCTPAHCTBEHHO-YaCTOTHOI 00J1acTH.

DTO TONOXEeHNE TMOAKPEIUISIOT HAIM MCCAENOBAaHMS C MCIOIb30BaHUEM
HOBO# METOAMKM, OoTJanyatoleiicss oT [osmmnH-Tecta. B yclIoBUsIX BBIHYXKIEH-
HOTO BBIOOpA MBI TIPOBETM U3MEPEHUST pacIiO3HABAHWS HETIOJHBIX M300paxe-
HU, TTOJYYEHHBIX C TIOMOIIbIO HAJIOXKEHUsI HEOCO3HABaeMOIl MacKM € yropsi-
JIOYEHHBIMU NapaMeTpaMu (puc. 7.3), a He cyyallHbIMU, Kak B [OJIJIMH-TECTE.
CteneHb M XapakTep ynopsiiouMBaHUsI HEOCO3HABaeMOM MacK1 U3MEHSIEeT Mo-
poru BocTipusITUS. Pe3yabraTel uccienoBaHuil TTOKa3ain, 9TO pacrio3HaBaHUE
YXYALLIAeTCs TpY YBEJUYEHUH JUTUH YYaCTKOB KOHTYPaA U MPOMEXYTKOB MEX1y
HUMU TIPU COXPAHEHWU OJMHAKOBOTO YPOBHSI 3aIllOJIHEHUS KOHTypa. [Ipumep
YIOPSII0YEHHON HEOCO3HABAEMOM MacKU — PeILeTKHU, LIBET KOTOPOIi COBIaaa-
eT ¢ (hoHOM, TIPUBENIEH Ha puc. 7.3.

ITpoBeneHHbIEe HAMY MHOTOUYMCJIEHHBIE UCCIeIOBAaHMS TTOATBEPKAAIOT Hallle
MIPEIII0NIOXKEeHUE, COTIACHO KOTOPOMY MPU BOCTIPUSTUY (DparMEHTUPOBAHHBIX
duryp TosnuH-TecTa B 3pUTEbHON cucTeMe paboTaloT MeXaHU3Mbl UIbTpa-
L1y curHazia us myma. Ho kak onu paboraior?
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Puc. 7.3. DopmunpoBaHme HEMOMHbIX N306paxXeHUI C MOMOLLIbIO YNOPSA04EHHbIX
HEeOCO3HaBaeMbIX MaCOK — PELLETOK C pa3HOM NPOCTPaHCTBEHHOW YacTOTON

7.3. TIPOCTPAHCTBEHHO-YACTOTHAS
OUALTPALINSA, AOKAABHBIN
M TAOBAABHBIM AHAAM3

ITpobaemy oObeauHeHUsT (PparMeHTUPOBAHHOTO M300paXKeHUsl B LIeJOCT-
HBIIi 00pa3 B paMKax MpPOCTPAHCTBEHHO-YACTOTHOTO IIOAXOJa, Ka3aloCh,
MOXKHO PeIlIMTh Ha OCHOBAaHUM HU3KOYACTOTHOM (pusTpanuu. Ele B Havae
1970-x ronoB A. [MH30ypr BbICKa3aJl MPEANOJ0KEHUE, YTO 3pUTEIbHASI CUCTEMA
yesjoBeKa 00beAMHSIET pa3poO3HEHHbIE (PparMeHThl B OMHO 1ie0€e (B reluTalbT)
C MOMOILbIO HU3KOYACTOTHOM unbrpaunu [Ginsburg, 1975; Ginsburg, Evans,
1979]. Tlpu HM3KOYACTOTHOM (DUIBTPAIIMU MCXOIHOTO M300paKeHUs, TMpea-
CTaBJIsIIOLIErO cO00i Habop (PparMeHTOB (OMHOTOHHBIX KBaAPATUKOB), CIPYI-
MUPOBAHHBIX B MTPOCTPAHCTBE B BUIE OYKBBI CO CJIOXHBIM CHEKTPATbHBIM CO-
CTaBOM, HM3KOYACTOTHASI COCTABJISIIONIAS CIIEKTpa SIBJSIETCSl TEM CBS3YIOIIMM
3BEHOM, KOTOpOE 3pMUTeJIbHAasl CUCTEMa MCITONb3yeT I OOBbEAUMHEHUs ITHUX
¢parMeHTOB B 1IeJIOCTHOE U300pakeHre OyKBbI. A. [MH30ypr noJarai, 4To Jio-
00e 00beaHEeHNEe (DpParMeHTOB B OJHO 1I€JI0€ MOXKHO OOBSICHUTH TOJIbKO HU3-
KOYaCTOTHOM (puabTpanneit. ta MOJEb ITOKa3allach Ype3BbIYaiiHO MPUBJICKA-
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TeJabHOM. OHa IEWCTBUTEIHLHO OObSICHIIIA MHOTHE SIBJICHYSI BOCTIPUSATHS U Jaja
MPaKTMYECKUE PEKOMEHIAIINU TI0 BOCCTAHOBJICHUIO M300paxkeHui. Momenb
HU3KOYaCTOTHOM (puibTpannu Obla ncnojb3oBaHa [MH30yproM u Jist onuca-
Hus wuno3un Mrosiepa-Jlaiiepa. Hekoropeie nocienyioiue Mmoaudukauuu,
MbITABILIUECS ONTPEBEPTHYTH 3Ty TMIIOTE3Y, TOJBKO MOATBEPANUIINU €€.
AnropuTMBbI, HalTOMUHawIMe Mofaesb A. [MH30ypra, yCIelHO UCIOIb3YIOT
IpY TIOMCKE M300pakeHMi B 0a3ax TaHHBIX. TaK KaK BO MHOTUX CITy4Jasx CJIOXKHO
COCTaBUTb aJIEKBATHOE CJOBECHOE OMUCaHWe U300paxKeHusl, ISl IOMCKa B Ta-
Kux 0a3ax MCMOJIb3yeTcsl 00pa3ell B BUAE TpyoOro Habpocka WIM KaKoro-imbo
JIPYroro u3o0paxeHusl, oxoxero Ha uckomoe. Habpocok obsagaet auiib npu-
OJIM3UTENBHBIM CXOJCTBOM C IIEJIEBBIM M300pakeHUEM — B HEM OTCYCTBYIOT
MHOTHE JeTaju, a MPOIMOPLIUU MOTYT ObITh MCKaXKeHBbI. [103TOMY MOMCK TTyTeM
MPSIMOTO CpaBHEHMSsT oOpaslia ¢ M300paKEHUSIMU, XpaHIIIMMUCS B 0ase, He-
BO3MOXeH. BmecTo 3TOro obpasel moasepraercsi BeiBIET-MpeoOpa3oBaHUIO,
B pe3yJibTaTe KOTOPOTrO BBIUMC/SIETCSI HA00OP YMCIOBBIX KOAMGHUIIMEHTOB, OMU-
CHIBAIOIIMX M300paXkeHNe Ha Pa3IMYHBIX MACIITAOHBIX YPOBHSIX U B Pa3IUYHBIX
MPOCTPAHCTBEHHO-YAaCTOTHBIX AUATIa30HaX (TaK Ha3bIBaeMOE MTMPaMUIHOE TP~
craBjieHue). Ipynma Koa(pOUIIMEHTOB, COOTBETCTBYIOIIMX HU3KOYACTOTHOMY
NMana3oHy, OMUCHIBAET KPYMHOMACIITAOHBbIE NeTaiu M300paxeHusi. MMeHHO
9TU KOa(dULIMEHTHI, conepxKalllie HauboJjee CylleCTBeHHYI0 MH(opMalinio 0o
U300paxXeHUsIX, U UCIIONb3YIOTCS A5 (POpMUPOBAHUS 3ampoca K 6asze JaHHbIX.
EcTecTBeHHO, aHAJIOTUYHBIE HAOOPHI KO3(MGhOUIIMEHTOB MPENBAPUTETHHO BbI-
YUCIISTIOTCS M TSI BCEX M300paKeHUI, XpaHSIINXCS B 0a3e. DTOT METOJI OKa3aIcst
9¢hdEeKTUBHBIM aXe B Cydyae BecbMa CXeMaTUUHBIX HAOPOCKOB, COMEPXKAILIUX
JIMILb HEOOJIBIIYIO YaCTh MHGMOPMAIIMK O TECTOBOM M300pakeHuu [Jacobs, 1995].
OnHako UCIOIb30BaHWE HU3KOYACTOTHOM MPOCTPAHCTBEHHOM (hUbTpaliuu
OTpakaeT JIMIIb YacTb MPOOJIEMbl U HE MOXET OOBSICHUTbH BCE PEXUMbI pabo-
THI 3pUTENIBHON cucTeMbl. HakamiauBaromimecs: 3KCIepruMeHTaIbHbIe JaHHbIE
MO3BOJIMJIM YCOMHUTBCSI B TAaKOW MPOCTON TPAKTOBKE MEXaHU3Ma OObedMHE-
Hus GparMmeHToB M300paxeHus. Eie B 1980-e ronbl Mbl U3YyYUIU BIAUSIHUE
MPOCTPAaHCTBEHHO-YAaCTOTHOMN (uibTpauuu hparMeHTUpoBaHHbIX OYKB [[1aB-
JIoB U Ap., 1989]. OcobeHHOCTh HAIIero MOAX0Ia 3aKIovaiach B TOM, UTO Mbl
MPUMEHWUIIN PA3TUYHYI0 GUIBTPaLUIO PparMeHTUPOBAHHBIX OYKB: LIMPOKOIMO-
JIOCHYIO Y TI0JIOCOBYIO — BBICOKOYACTOTHYIO M HU3KOYACTOTHY10. OlleHUBAIU
CMOCOOHOCTb HAbJIOAATENST OObEAMHSITh PA3pO3HEHHbIE (PparMeHThl TUCKPET-
HOTO U300paXkeHus B LIeJIOCTHBII 00pa3 — B rewtaist (puc. 7.4). bbli BIOpaH
Y3KUIi KJIacC TECTOBBIX M300paKeHU I B BUIe (hparMEHTUPOBAHHBIX CUMBOJIOB:

W MmE

Tectbl ObLIM cUHTE3MpPOBaHBI HA DBM C MOJIyTOHOBBIM IUCILIEEM B TIpee-
Jax MaTpuubl 12 x 12 ¢pparMeHTOB MOCTPOEHMST MaTpUllbl. Kaxnplii U3 3TUX
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Puc. 7.4. MNpumepbl hparMeHTUPOBaHHbIX CMBOIIOB E LLI ITI E Mocne dpar-
MEHTaLMN 1 BbICOKOYACTOTHOM punbTpaLmm (Crneea), HU3KOYacTOTHOW (B LieHTpe) dunrb-
TpaLMnM NCXOOHOro HeUNLTPOBAHHOTO, HO (hparMEHTUPOBAHHOIO CMMBOSA

¢dparMeHTOB, B CBOIO OYepellb, TAKXKE CTPOUJICS U3 MATPUILIbl pa3MEPHOCTHIO
12 x 12 Touek (MuKceseil AucIuies ), mpuieM KaxIblil MUKCceab MOT TPUHUMATD
3HAYEHUST IPKOCTH OTHOCUTENIHO CPEIHETr0 YPOBHS B AMamna3oHe oT +8 mo —8
YCJIOBHBIX €AVHULL. BbUIM UCTIOJIB30BAHBI CTUMYJIbI, IPEACTABIISIIOIINE rpadu-
YecKku OfHY U Ty Xe OykBy IlI, HO MOBEPHYTYIO B YEThIPEX pa3HbIX OpUEHTA-
nusix. McnpiTyeMblii A0JKeH ObLT Ha3bIBaTh UX KaK pa3Hble OYKBbI ajihaBUTa
B COOTBETCTBUU C OPUEHTALIUEN.

Hcnonb3oBanu pparMeHTH Tpex TUTIOB. DparMeHTHl TIEPBOTO THUIIA TIPEI-
CTaB/sIM COOOM HeOOJbIIME TMPSMOYTOJIbHUKM C TOCTOSIHHOW B Ipeaesiax
dparmMeHTa IpKOCTHIO U UMEJIM IIMPOKUIA CIIEKTP, CoAep KAl Kak HU3KOoYa-
CTOTHYIO, TaK I BBICOKOYACTOTHYIO cocTaBJsitolnye. dparMeHTH BTOPOTO THUITA
HUMeJU SIPKOCTHOH Mpoduib B popMe MOTYBOJIHBI CUHYCOUBI, UX CIIEKTP KOH-
LIEHTPUPOBAJICS B HU3KOYACTOTHOM 00s1acTu. Y HakoHell, pparMeHThbl TPETHETO
THTIA TIPEICTABIISIITN COO0 KOMOMHAIIMIO M3 BJIOKEHHBIX IPYT B IPYTa TEMHBIX
U CBETJIbIX KBAJIPATOB, MPUYEM yCpeIHEHHas IPKOCTb TAKOTo (pparMeHTa Oblia
paBHa sipkoctu (poHa (puc. 7.4). CnekTp 3T0oro Tura (parMeHTOB JiexKall B 00-
JIACTU BBICOKMX MPOCTPAHCTBEHHbBIX YacTOT. I3MeHsIsl pacCTOsSTHUE OT UCTIBITYe-
MOTO /10 JUCIIIEs, MOXKHO OBLIO TUIABHO M3MEHSTH YIJIOBOI pa3Mep TECTOBBIX
M300paKeHMI M COOTBETCTBEHHO MX CITEKTP, CMEIasl €ro B BBICOKOYACTOTHYIO
WJIA HU3KOYACTOTHYIO OOJIaCTH.

ITpenbsaBasiiv ONTOTUIIBI C PA3IUYHBIMU YPOBHSIMU dparmeHTanuu. [peae-
JIbl (hparMeHTaluu ObLIA TAKOBBI, UTO MPU MAaKCUMAaJIbHOM 4ucie (parMeHThl
CIIMBAINCH B HEMIPEPHIBHbBIC JIMHUU, & IPU MUHUMAJIBHOM 4ucie (pparMeHTOB
OykBa pacmaganack. [lomydeHa TicmxomeTpudeckasi GYHKIIUS, OTpaskalomast
MPOLIEHT OLIMOOK B 3aBUCUMOCTU OT KOJUYECTBA (PparMeHTOB pa3dMEHUsT UX
(opMbl, pazHoOIi YIaJIEGHHOCTHM OT TUCIUIEsl U KOHTpacTa.
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[Tpu ManbIX yIIOBBIX pa3Mepax ONMTOTUIA HAUMEHBIIUI MPOIEHT OIINOO0K
y Ha0stoaaresst ObL1 TorAa, Koraa gparMeHThbl ObLIM MPSIMOYTOJbHOU (OopMBbI,
a ¢uasTpans B BBICOKOYACTOTHOM M HM3KOYACTOTHOM JMara3oHe yXyAalana
paznuyeHue. DTOT pe3yabTaT MOXHO ObUIO MpelncKasaTh; U300paxeHue, Mo-
CTPOEHHOE U3 MPSMOYTOJbHBIX MOJHBIX (DPAarMEHTOB, COAEPKUT MaKCUMallb-
HYI0 CIIEKTPAJIbHYIO SHEpPruio curHaia. [1py MaibIX YIJoBBIX pa3Mepax pac-
MO3HABaHUE OYEHb CUJIbHO 3aBUCUT OT SHEPTUU CUTHAA.

PesynbraThl n3MepeHUit IpY MajbIX PAaCCTOSTHUSX MEXIY HaOIogaTeaeM U
JACTLIEEM, KOT/Ia YIJIOBbIE Pa3Mephl AUCIUIES U TeCTOBBIX OYKB U UX (hparMeH-
TOB ObLITU BEJIUKHU, IIPU UCCIEIOBAHUM BOZMOXHOCTHU pacro3HaBaHus OyKB, CO-
CTaBJIEHHBIX U3 (PPAarMEHTOB C BBICOKOYACTOTHBIM MPpodUiieM, He CoaepKalinx
HU3KUX TMPOCTPAHCTBEHHBIX YaCTOT, OKA3aJMCh HETPUBUAIBHBIMU. TeCTOBBIC
M300paxXeHMs1, COCTaBJIEHHBIE U3 YepPHO-0€J10T0 Kpas Ha cepoM (DoHe, MoTyyu-
JIV B JaJTbHEMIIIEM Ha3BaHUE «MCUYe3aiolie» ONTOTUIILI.

Cama BO3MOXHOCTb BOCIIPUSITUSI LIEJIOCTHOTO U300paxkeHus Npy Hadoae-
HUM <«MCYe3aolInX» (hParMEeHTOB TMO3BOJSIET YTBEPXKAATh, UYTO OOBEIUHEHUE
(parMeHTOB B OJHO 1IEJIOE B TAKMX YCJIOBUSIX HAOIIOACHUST OCYLIECTBIISIETCS O€3
HU3KOYACTOTHOM COCTaBISIIONIEN B CrieKTpe n3o0paxeHusi. O0beAMHEHUE, BE-
POSITHO, OCYIIECTBIISIETCSI METOAOM ITOCTPOEHUS orudaronieil GyHKIUM, KOTopast
B 3TOM cJIyyae CTPOMUTCS HA OCHOBE IMPEIBAPUTEILHOTO BbIICICHUST BBICOKOYA-
CTOTHBIX (hparMeHTOB U300paXKEeHUs, a HE HA OCHOBAHUU BbIAEICHUS] HU3KOYa-
CTOTHBIX COCTABJISIIOLIUX, PUCYTCTBYIOLMX B CIIEKTPE CAMOTO U300PAKEHMUS.

Nudopmanus o kpasx dhparmeHTa J0JKHA OblLla corjlacoBaHa ¢ BECOBOM
(yHK1IME PeLIeNTUBHOTO MO UTS ONTUMATIBHOTO BbIIEIEHUS HEKOeTo (par-
MeHTa uzobpaxenus. Heiipodusnonornueckum KoppensiToM NPOCTPAHCTBEH-
HOTO 3JIEeMEHTa pa30MeHUs] B 3PUTEJbHON CUCTEME SIBJISIIOTCSl PELIeNTUBHBIC
nossi. @parMeHThl C BBICOKOYACTOTHBIM MPOGdUIeM UMEIOT OOJIBIIYI0 OPUEH-
TAlMOHHYIO YYBCTBUTEJIBHOCTb, YEM HM3KOYACTOTHbIE, U OTO 00ECNeunBaET
0oJiee BBIPAKEHHBIE KOPPEISILMOHHbBIE CBSI3M MEXIy PELIEITUBHBIMU MOJISIMU
C OHOI OpUEHTALUEN.

[unotesa A. [uH30ypra o MEepBUYHON POJIM HU3KOYACTOTHBIX KOMIIOHEHTOB
B MCXOIHOM M300pakKeHUU, BIMSIIOIINX Ha CIOCOOHOCTH O0BEIUHSTh (hparMeHThbI
1300paxkeHust BoOpa3, BEPOSITHO, CIIPABEAJIMBA ITPU MAJIbIX pa3Mepax (pparMeHToB
U U300paxkeHUil, B €CTECTBEHHBIX YCIOBUSIX HaOmoneHus. [Ipu Gonpimx ¢par-
MEHTAaX 3pUTESIbHAs CUCTEMa MOXET UCIIOJIb30BaTh U APYrve Mpu3Haku. B yact-
HOCTH, CYILIECTBEHHBIMU SIBJISIIOTCS] OPUEHTALIMOHHbIE COCTABJISIIONIME (PparMeH-
TOB, UTO B ajIbHE11IEM ObLIO MOATBEPKICHO HEOAHOKPATHO KaK B TabopaTopuu
J. @unpa, Tak ¥ B HAIIMX UCCIeAOBaHUSIX. Pe3ynsraThl HAIIUX MCCAeTOBaHU
MEXaHMU3MOB BOCTIPUSITHSI C TIPEIBSIBJICHNEM HEITOJIHBIX M300pakeHUI ¢ YIopsI-
JTIOYEHHBIMU MTapaMeTpaMy MOKa3aJInd, YTO BBICOKOYACTOTHBIE KOMIIOHEHTHI (WU
MeJKWe AETaly) BaXKHbI AJ1s1 MPAaBUIbHOIO paclo3HaBaHUSI U300pakKeHUi, HO
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OIIMOKY OTIO3HAHUSI OTIPENENISTIOTCS CXOKECThIO HU3KOYAaCTOTHOTO COAEPKIMO-
IO CTIIEKTPOB Pa3IMYHBIX HEITOJTHBIX N300paKeHUIA.

Takum o6pa3oM, MPOCTPAHCTBEHHO-YACTOTHBIN MOIXO/ MO3BOJISIET YTBEPK-
J1aTh, YTO MOPOTM BOCHPUSITUSI 3aBUCSIT OT CTeNeHU (parMeHTaluu, Crek-
TpaJbHOTO cocTaBa ()parMeHTa M YIJIOBBIX pa3MepoB TecToB. I1pu GoNbIIMX
pa3mepax TeCTOB OIO3HAIOTCS JIydllle Te, KOTOpble 00pa3oBaHbl U3 (pparMeH-
TOB C BBIPaKEHHOW OPMEHTAIIMOHHON cocTaBistomieil. [TokazaHa poib mpen-
BapUTEJbHOUN BbICOKOYACTOTHOM (DUIIBTpALIMU, KOTOPask 00eCreurBaET YETKYIO
OPUEHTAIIMOHHYIO HalpaBJIeHHOCTh ()parMeHTOB U TEM CaMbIM O0JIeryaeT Mx
cBsa3bIBaHMe. HuskouacToTHasi (uiabTpalivsl Takke objerdaeTr ciausHue, HO
MPEeUMYIIECTBEHHO TIPU MaJIbIX YIJIOBBIX padMepax TeCTOBBIX M300pakeHUIA.
[MpocTpaHcTBEHHO-YAaCTOTHAS (DUIIBTPALIUS OTIpeAesiIeT padoTy JIUIIb TepBUY-
HBIX KacKanoB 00paboTku nHpopmaunu. OHa He MOXeT OOBbSICHUTH CaM ITIpO-
1iecc y3HaBaHMs U (hparMeHTUPOBAHHOTO M300paxeHus. [1j1is1 aToro HeoOXoAM-
MO TIpUBJIeYeHUE MOJEJIU COTJIACOBAHHOM (DUIbTpaLlUm.

ITpu MOBTOPHBIX MpeabsIBIEHUSX Bce Oojiee BO3pacTaeT poJib MH(opma-
TUBHBIX TIPU3HAKOB, IO KOTOPBIM MOXHO OMO3HATh BeCh 00BEKT. BhimeneHune
MMPU3HAKOB paboTaeT B OCHOBHOM TIPW BOCIIPUSTUU BBIYYEHHOTO ajipaBUTA.
HMMeHHO 00yuyeHre naHHOMY ajiaBUTy CTUMYJIOB U COOTBETCTBEHHO alidaBUTy
crneurdUuyecKux 1 AaHHOTro Habopa U300paKeHU I TPU3HAKOB MTO3BOJISIET 11O
MaJIOMy YMCITy MPU3HAKOB Pacro3HaBaTh HEMOJHBII OOBEKT.

[Toporu pacrio3HaBaHMSI TIPU TIEPBOM TIPEIbSIBICHUM M300paXkKeHU A, 10 JaH-
HBIM Pa3HBIX aBTOPOB, COCTABJISIOT OT 15 10 25 % BeTMYMHBI KOHTYpa, KOTOPYIO
HEOO0XO0AUMO MPEIbSIBUTh, YUTOOBI HAOJIIOATENb MBICIEHHO BOCCTAHOBUJ U30-
opaxkeHue. O0yuyeHue andaBuTy Ype3BblYaliHO BaXXHO. M ccienoBaHus 1TOKa3bl-
BAlOT, UTO TOCJIE ABYX-YEThIpeX MOBTOPEHUI U3MEPEeHUI ¢ JaHHBIM HAaOOpPOM
KOHTYPHBIX M300pakeHUii (hparMeHTUPOBAaHHOE M300pakeHUEe M3 JaHHOTO
Habopa MOXeT ObITh MIEHTUMULIMPOBAHO TIPU MTPEAbSIBICHUU BCETO JIUIIb HE-
CKOJIBKUX (pparMeHTOB KOHTYpa, COCTABIIIONINX B cyMMe 3—4 % ero BeInuu-
Hbl. [ToBTopeHue [oaauMH-TeCTa MPUBOAUT K OBICTPOMY YMEHBIIEHUIO 3Haye-
HUI MOPOTrOB Paclo3HaBaHUsl, BEPOSTHO, BCIEACTBME HESIBHOTO OOYYEeHHUS U
namsatu [Foreman, 1991; Foreman, Hemmings, 1987].

Boutn mpoBeneHBI pabOThI MO MCCIEIOBAHUIO BIUSHMUS Ha TIOPOTU pac-
rmo3HaBaHMS 3(PdeKkTa «3HAKOMCTBa» CO CTUMYJaMU M MacKo# IyTeM MX I10-
BTOPEHMUSI B CEPUU TMOCJIEN0BATEIbHBIX ONBITOB. «3HAKOMCTBO» C MAacKoi 00e-
creynBa aJIFOPUTM MPOTPAMMBI C UCIIOJIb30BAHUEM B Pa3HBIX OMbITaX «OKHA»
MacKM OIMHAKOBOro pa3dMepa. [ToBTopHOe MpeabsBIeHUE «3HAKOMBIX» (DUTYp
TIPUBEJIO K 3HAYUTEJIbBHOMY CHUKEHUIO TTOporoB. CHIMXKEHNE TTOPOTOB MPOUC-
XOIWJIO W TIPU TIPEIbSIBICHUMN «HE3HAKOMBIX» (DUTYp, HO CO «3HAKOMOI» Ma-
ckoit. CHUXeHMe TOPOroB y3HaBaHUS YKa3bIBAET HA ONTUMHU3ALIMIO MEXaHU3Ma
BbIAIeHUS GDUTYPBI U3 ILIyMa.
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3puTtebHas cucTeMa «M3BJIeKaeT» (PUTypy U3 «<HEBUIUMOI» MacKM, OTIPENIEIsst
CTaTUCTUYECKME CBOICTBA MacK1 KaK TUITUYHOM TEKCTYPbI, OIIPCALCIIAA pa3sMEp 1
BEPOATHOCTD MNMOABJICHU 2JIEMEHTOB <<H€BHHHMOﬁ>> MacCKMU. BO3MO)KHO, 4TO 3TO
COBEpIIAETCS Yepe3 oMnpeeieHe CpeTHEro pa3Mepa HaOII0aeMbIX 3JIEMEHTOB U
OLIEHKY CpeIHelN AUCTaHIIMK MeXXITy HUMU. B mporecce o0ydeHus UCIbITYeMBbli
3HAKOMMUTCSI CO CTATUCTUUYECKUMU CBOMCTBAMU «HEBUAMMOM» MACKH, U 3TO 00-
Jleryaet Bocrpusitue. JJaHHbINA croco0 3puTesibHAsi CUCTEMA UCTOJb3YeT TOra,
Koraa Kaxa0e HOBO€ ITPeIbsIBICHUE OJHOM 1 TOM Xe (hUTYPhI UMEeT He3aBUCUMOE
cyyaiiHoe pacrnpeaeeHre Mocaea0BaTeIbHO BbIBOAUMMbBIX (hparMeHTOB.

DTO HE €AIMHCTBEHHBI MEXaHU3M YMEHbIIEHUS TOPOroB BocnpusiTus. Ecinu
aJITOPUTM BbIBOJa (I)paFMCHTOB KBa3nucjay4acH, TO €CTb MMOBTOPACTCA OQHA N Ta
K€ peasu3alus CaydaiiHOU IMOoce0BaTe/IbHOCTU BbhIBENEHUST (DParMEeHTOB, TO
BO3MOXHO OOyuyeHue Ipyroro TUIla, HalpuMep Mo XapaKTepHOMY MOJI0KEHUIO
OTIEbHBIX (PPArMEHTOB UJIM MO COUYETAHUIO XapaKTEPHbIX JOKATbHBIX CIELIM-
¢urueckux npuzHakoB. B nporiecce o0yyeHus1, KOraa UCTbITYeMblii 3HAKOMUTCS
¢ ai)aBUTOM CTUMYJIOB, ONMMHAKOBO OOJIbIIIOE 3HAYEHUE JJISI YCIIELIHOTO pac-
MO3HABaHUS MTPUHUMAIOT U LIeJ0CTHAsT (hopMa 00beKTa, 1 JOKaJbHbIe MH(OP-
MaTMBHbIE TIPU3HAKM, U CTAaTUCTHKA MacKu. [TockonbKy HabaogaTelb MOXET
pacITo3HaTh M300pakeHNe TP TIPEIbIBICHUN BCeTO 5 % BeIMIMHBI KOHTYpa,
a mHorna u 1 % 3TOl BETMYMHBI, 3TO O3HAYAET, YTO MCIIBITYEMBI MCITOIb3Y-
€T KaKMC-TO OTIAC/IbHBIC XapaKTCPHBLIC JTOKAJbHBIC IMTPU3HAKU B 1/1306pa>1<el-[m/1,
MpUYeM MHOTIA 3TU MPU3HAKKU (Ha OCHOBAHWM OTTPOCa NCTBITYEMbIX) OKa3bIBa-
FOTCSl Y PA3HBIX UCITBITYEMbBIX PA3JTMYHBIMUA.

74. POAb COTAACOBAHHOM ®UABTPALIMU
B IITOCTPOEHMM HEAOCTHOI'O
M30BPAKEHMA

Kak xe coznaercs 1ienoctHoe uzobpaxeHue B Mo3ry? 3puTesbHas cucTeMa
YeJIoBeKa MpU MePBOM MPEAbSBICHUU CTUMYJIA OLIEHUBAET IIO0ATbHYIO CTa-
TUCTUYECKYIO0 MH(MOPMALIMIO B U300PaXKEHUU, KOTOPask MOXET ObITh OMucaHa
AMIUTATYIHBIM CITEKTPOM «HEBUIUMOI» MacKH. DTO ONTUMU3UPYET MEXaHU3M
BBbIJIEJIEHUS CUTHAJA U3 1IyMa B KaUeCTBE MEPBUYHON (pUIBTpallMu IS TTOCIIe-
JTYIOLLETrO BBIITOJHEHHUS COTIACOBAHHOU (DUIBTpAallMM B COOTBETCTBUM C MPea-
JIOXKEHHOU paHee MOAe bl 00paboTKU MH(pOpPMaLUU B 3pUTENBHON CUCTEMe
[Kpacunpaukos, enernuH, 1997]. Ilpu mepBoM TpeabsBieHUM ajldaBuTa
HE3HAKOMBIX U300paXeHU1 00BEKTOB HA0JI01aTe/Ib BOCIIPUHUMAET (PparMeH-
TUPOBaHHbIE N300paXKEHNSI KaK 1IeJIble, HO 3aMacKPOBaHHbIE 00beKThI. Dpar-
MEHTHUPOBaHHAs (pUrypa U3BJIEKAETCS U3 LIyMa, a 3aTeM B 3pUTEJIbHON CUCTEME
MPOUCXOIUT CPABHEHUE C BHYTPEHHUM O0OOIIEHHBIM 1IA0JIOHOM 3TOTO OOBEK-
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ta. CorjacHo pa3BUBaeMbIM HAMU MPEACTaBICHUSIM, BHaYajIe MPU He BhIyYeH-
HOM ajichaBUTE TECTOB POJIb CIeLIMPUIECKUX MPU3HAKOB HeBeauKa. JIIs Kax-
JIOTO TIOCJIEAYIOIIETro MPeabsBISHUSI OHU CTAaHOBATCS Oosiee BaxkHbIMU. [TepBoe
Ke TIpelbsBIeHNe CTUMYJIa 3alycKaeT MeXaHu3M ooydeHus. [Tpoucxoaut Bbl-
paboTka 111abJoHa KOHKPETHOTO M300pakeHusl TaHHOro oobekTa. OOyueHue,
BEPOSITHO, OTPAKAET MPOLIECC COXPAaHEHMSI Criel(UIECKUX MPU3HAKOB U Jajib-
HEMIIEero cornacoBaHMs C HUMU Mpoliecca BOCIPUSITUSI.

B nipoiiecce oOyuyeHus 3puTesibHasI CUCTEMa MCMOJb3YeT Ha pa3HbIX dTanax
00pabOTKM CUTHAJIa KaK MPOCThIe, TaK U crielrduieckue npusHaku. B Mmonenu
COIJIACOBAHHOM (pUbTpaliMK oTOOpakaeMble (PparMeHThl HAKJIaAbIBAIOTCSI HA
BbIpAOOTAaHHBII B IIpoliecce 00yueHUsl 111a0J0H LEJOCTHON (PUTYpbI, B pe3yJib-
Tate MPOUCXOIUT pacro3HaBaHUEe OOBEKTA.

TTosTOMy WM3ydeHHe BOCIPUSITHS HEIMOJTHBIX M300paXkKeHWil, U OCOOECHHO
TonnuH-TecT, UMEIOT OOJbIIOE MPAaKTUYECKOe 3HaUYeHHWe B MH(MOPMALMOHHBIX
TEXHOJIOTUSIX I co3aaHusl 3(POEeKTUBHBIX aITOPUTMOB PacIiO3HaBaHUS a3po-
($OTOCHUMKOB, UIEHTU(DUKALIUM JIUILL B TOJTE, B 00pabOTKE MEAUIIMHCKUX 30~
OpaXkeHUI U PYKOMUCHBIX TEKCTOB. B KJIMHMWYECKO HEMpPOIICUXOJIOTUMN UCCie-
JIOBaHME MEXaHU3MOB OObEAMHEHUSI Pa3pO3HEHHBIX (PParMeHTOB B OHO 1IeJI0e
HEeoO0XOAMMO Kak ISl TIOHUMaHUSI TPOLIECCOB BOCIPUSITHUS, 0OECIIeUMBaIOLINX
MpaBWIbHYIO UAeHTU(DUKALMIO DUTYp, TaK U AJIs1 JIOKAIU3ALUUKU TTOPAKEHHBIX
MEXaHU3MOB Y OOJIbHBIX C HEKOTOPBIMU (hOpMaMU arHO3MM. B KITMHUYECKUX uc-
CJIeIOBaHUSIX CITOCOOHOCTh MPAaBWJIBHO BOCIPUHUMATH U WACHTUDULMPOBATH
3alllyMJIeHHbIe, (hparMeHTUPOBaHHbIE M300paXXKeHUsI MCMOJb3YIOT JaBHO JJIsI
MU3YYEeHUs] OHTOTeHEe3a 3PUTEJbHON CHUCTEMbI, IS MCCAEI0BAHUS HapylleHU
MaMsITH y OOJIbHBIX C aMHE3MeN, UIs1 U3MEPEHUST UBMEHEHUI 3pUTEIbHOTO BOC-
MPUSITUST B PE3YJIBTATE JIOKATbHBIX MTOPAKEHUI MO3ra. B KOTHUTUBHOI U 3KCTIe-
PUMEHTAJIbHOI TICUXOJOTUU 3TOT METOM MCIOJb3YETCs ISl U3YUYEHUS TTepLel-
TyaJbHOTO Pa3BUTHS Y TIPEICTABUTENICH PA3TUIHBIX KYJIBTYD, ISl YCTAHOBJICHUS
aJITOPUTMOB PacIo3HaBaHUST (DOPMBI, JJI UCCIEIOBAHUS 3PUTETLHOMN MaMSITH.

TouuH-TecT ynobeH wisd pelleHus KIMHUYeCKux npobiem auddepeHun-
aJIbHOM IMarHOCTUKY KOTHUTUBHBIX HAPYIIEHUH, TaK KaK IMO3BOJISIET UCCIIEI0-
BaTh MEXaHW3MBbI pacliO3HaBaHUs, BblIeAeHUST QUTYypbl U3 (oHA, OOyUYeHUe U
CKOPOCTh O0Y4eHUsI TIPU MTOBTOPHBIX MPEAbIBACHUSIX. B KOTHUTHBHOI TTCUXO-
JIOTMU TPYAHO HAWTU ellle OJUH TaKOM TeCT, KOTOPbIi IT03BOJISIET CTOJIb YIOOHO
HCCle0BaTh pa3Hble MEXaHU3Mbl BOCTIPUSITUS U MAMSITH.

B naHHO# raBe Mbl paccMOTpeM JBa MOAXOAa K M3YUYEHUIO MEXaHU3MOB
BOCTIpUSITUSL (hparMeHTUPOBAHHBIX (DUTYP — BblIEJIEHUE MPU3HAKOB BBICIIETO
Mopsiika B M300paXkeHUW U onpesieeHre o0IIMX CTaTUCTUYECKUX CBOMCTB U30-
OpakeHus 1Sl BblIEIeHUS relTaibTa. Bropoit moaxon noakperieH MoJesbio Co-
[JTACOBAHHOM (hUIBTpALIMU. DTH JiBA MOAXO0A HAIO CYMTATh HE KOHKYPEHTHBIMU,
a B3aMMOJIOTNOJTHSIOIIMMU. 3a1a4a U CJI0XKHOCTb U300pakeHHsI ONPENEsIIOT MPpU-
HATUE HaOIomaTeseM peleHrsl 00 M300pakeHUU MO0 MO OTAETbHBIM CHelu-
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duyecknM IS JAHHOTO M300paXkeHUs TTPU3HAKaM BBICIIETO TMOpPsiIKa, MO0 110
LIEJIOCTHOM CTAaTUCTUUECKOW CTpykType. IlokazaHo, 4TO 3puTebHasl cCUCTeMa
BBIICJISIET TJIOOATbHBIE CTATMCTUYECKHE CBOMCTBA ILIEJOCTHOTO W300paXkKeHUsI.
HMHdopMaTuBHbBIE JIOKAJIbHBIE TTPU3HAKK BBICILIETO TOPSIIKA MO3T MCMOIb3YeT
Kak JOMOJHUTENbHBINA UCTOUHUK UH(bOopMaluu. [Tpu oOyyeHun naHHOMY ancda-
BUTY CTUMYJIOB POJIb 3TOTO UCTOUHMKA pe3Ko Bo3pacTtaeT. [loaTomMy mpu nepBoM
MpenbsIBICHUA HE3HAKOMOTO Habopa M300paxkeHuid moporu (pparMeHTalum co-
CTaBISIIOT OKoso 15—30 % mpembsBICHHOTO KOHTYpa HEITOJIHON KOHTYPHOM
durypsl. ITocne 0OydeHUS TTOPOT CHIDKAETCs 10 5 % KOoHTypa. B aThx yciaoBusx
pacro3HaBaHUE BO3MOXHO TOJIbKO Ha OCHOBAHWM JIOKAIbHBIX MH(MOPMATUBHbIX
MPU3HAKOB.

B cooTBeTcTBUU ¢ MOMEIbIO COTIACOBAHHON (hUJIBTpallMU, 00ecrieurBao-
el pacro3HaBaHUe (PparMeHTUPOBAHHBIX M300paxeHuil, B [oIMH-TecTe
¢dparMeHTHpPOBAaHHOE U300pakeHe 00beKTa BOCIIPUHUMAETCS KaK 1eJ0CTHAsT
CTPYKTYpa, CpaBHMBaeMasl ¢ 11a0JI0HOM, KOTOPBIA XpaHUTCS B TIaMSITU U BbI-
OupaeTcs ¢ TOMOIIBI0 MeXaHU3Ma U30UpaTeTbHOTO BHUMAHUS.

[Tpu nepBoM 3HaAKOMCTBE ¢ ai(haBUTOM CTUMYJIOB pabOTAlOT MEXaHU3MbI BOC-
MPUSTHS LIEJIOCTHOrO 00pasa, reitaabra. B aTux ycnoBusix 3puTesibHasi cucTeMa
Ha MepBOM 3Tare paCCUUTHIBAET CTATUCTUYECKHE XapaKTePUCTUKU U300paKEHUIA.
IMonocoBast uabTpalvsl B 9TUX YCIOBUSIX ONTUMU3UPYET OTHOILIEHWE CUTHas/
1IyM. 3aTeM MpOMCXOIUT corylacoBaHHas husTpaius. Ha 3akimounTelbHOM 2Ta-
e HACTYMalOT NPUHSTUE PELLICHUS] U TBUraTeIbHbII OTBET. BoineneHue uHdop-
MAaTUBHBIX CrelU(GUIeCKUX JOKAIbHBIX MPU3HAKOB BBICIIETO TMOPSIIKA MOXKET
BKJIIOYATBLCSI B OCHOBHOM IPY BOCIIPUSITUM XOPOILIO BbIyYEHHOTO asihaBuTa.

CraTtuctuka Macku B [olMH-TecTe, 3a10XKeHHask MPOrpaMMHBIM 00pa3oMm,
NEeMCTBUTENBHO pacro3HaeTcsl HaoatogarenaeM. CleqoBaTesibHO, 3pUTEIbHAS
cucTeMa MOXeT (PUIBTPOBATh HE TOJBKO BUAMMYIO MACKY, HO U «HEBUIUMYIO».
Tak KaK «HEBUAMMAsT» MacKa BBIICISIETCS M 00pabaThIBacTCs 3pUTEITHHOM CH-
CTEMOIA, TO €€ 11eJIecO00pa3HO Ha3kIBaTh MacKoi «Heoco3HaBaeMoii». [Tocen-
HUI BBIBOJ OUYEHb BaxKeH ISl TIOHMMAaHWSI KOTHUTUBHBIX HApYLIEHWI, TIPU
KOTOPBIX TPOUCXOAUT HapyllieHUe (PUIBTPALIMOHHBIX CBOMCTB Ha Pa3HbIX YPOB-
HSIX 3pUTEJIbHOIO aHaIu3aTopa.

Ine B 3puTeNbHOI cHUCTEME MPOUCXOAUT OMO3HAHME (hparMEHTUPOBAHHBIX
n300pakeHunii? bblia rmokazaHa poJib NPeCTpUAPHO KOPbI B MI00AILHOM, 1ie-
snioctHoM ormcanuu [Braddick et al., 2006; Braddick, Atkinson, 2007]. ITokazaHo
pa3BUTHE MEXaHU3MOB MPECTPUAPHOI KOPbI B OHTOreHe3e. Pe3yibraThl 9TUX pa-
00T COOTBETCTBYIOT HALLIMM CTapbIM MCCJIEIOBAHUSIM M0 JIOKAIU3alM1 0000I1IeH-
HOTO M100AJIbHOTO MHBAPMAHTHOTO ONMUCAHUsI U300paKeHU I B MO3TY XUIITHUKOB
[[denenun, 1973; 1984], a Takke HaIIMM pabOTaM MO JJOKATU3aLUK [J100aTbHOTO
ormucanust matpuir 10 x 10 amemenToB [abopa [PoxkuH 1 ap., 2007] 1 TOCTpOESHUS
BEPOSATHOB B PE3yJIBTaTe «MHCAiTa» IIEJIOCTHOrO o0Opa3a (hparMeHTHPOBAHHBIX
¢uryp Tonnmun-tecra B mpectpuapHoii Kope [ILenenun u ap., 2015 a; 2015 6].
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MHBAPMAHTHOCTD
SPUTEABHOI'O BOCITPUATUA

8.1. MHBAPMAHTHOCTD KAK
OYHAAMEHTAABHAS ITPOBAEMA

BocrnipusiTue 1 MbllIJIEHKE BO MHOTOM 0a3MpyIOTCS Ha BO3MOXHOCTU MO3Ta
HaXOIWTh B OKPYXKaOIeM MAPE MHBAPUAHTHBIC XapaKTePUCTUKH. 3PUTEIIBHO-
My BOCIIPUSITHIO MpUcyla GyHaaMeHTalbHasi KFHBAPUAHTHOCTb K MaCIITAOHbIM
MpeoOpa3oBaHUsSIM — K OCBELLIEHHOCTH, K TOBOPOTY U T. . BO3MOXHOCTb BOC-
OpUATUS UHAUBUAYAJbHBIX OCOOCHHOCTE! M300paxkeHUit Hab1I0AaeMOro 00b-
€KTa COYeTaeTCs CO CITIOCOOHOCTHIO MHBAPUAHTHOTO BOCTIPUSTHUS TIPU U3MEHE-
HUU OCBEIICHHOCTH 00BEKTa, M3MEHEHUH €TO pa3Mepa, OPUEHTAIIUH, PAa3BOPO-
Ta o OCsIM M paKypca. Mcrosib30oBaHMe MHBAPUAHTHBIX XapaKTePUCTUK — BTO
BaKHeliIee CBOCTBO MHTeIeKTa [Bohm, 1967]. CriocoGHOCTh K MHBapUaHT-
HOMY OTO3HAHMIO Y KMBBIX OPraHU3MOB BO3HUKAET Ha OTHOCUTEIbHO PaHHUX
cragusax oHTo- U ¢uoreHesa [Sutherland, 1960; 1968; 1979; Fraisse, Piaget,
1978]. do HeaaBHETO BPEMEHU MCIMOJIb30BAIOCH IPOCTOE OMYIICHUE, CoTlac-
HO KOTOpOMY MH(OpMAIIMS O CYIIECTBEHHbIX CBOMCTBAX N300paXeHUsI 00BEK-
Ta, ONpPENESIOIIMX ero MPUHAUIEXXHOCTb K OIpeieIeHHOMY KJIacCy U He 3aBU-
CSIIMX OT pa3dMepa M OpUEHTALIMK M300pakeHUs 9TOTO0 00bEeKTa, aKTUBUPYET
OJIVIH U TOT Xe HeMPOHHBII aHCAaMOJTb, BbI3bIBast OMMH U TOT K€ OTKJIMK Ha «BbI-
XOJIle» 3PUTETHHOMN CUCTEMBI, TIPENCTABISIET COOOM «KOJ 3pUTEIHHOTO 00pa3a»
[Hebb, 1949; 1959 a; 1959 b].
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[Tcuxodusznueckre uccaenoBaHUsS WHBAPUAHTHOCTM pPACIiO3HABaHUS ye-
JIOBEKOM OOBEKTOB OBLIM CBSI3aHBI C HAYaJIOM CO3JAaHUS MCKYCCTBEHHBIX pac-
mmo3Hatonux cucreM [[resep, Llykkepman 1961; [itesep u mp., 1975; Sutherland,
1960; 1968; 1979; llenennn, 1972; 1973]. UMeHHO pelieHNe MPaKTUIECKUX 3a-
J1a4 TTOTpeO0oBajIo MPOBEACHUS M3MEPEHMI KOJTMYeCTBa MH(POPMAIIMK, KOTOPOE
3puTe/ibHas cUcTeMa crocoOHa oOpaboTaTh 3a ONpene/ieHHbIM MPOMEXYTOK
BpeMeHHU. BbUTO TTOKa3aHo, YTO KOJMYECTBO MH(MOPMALINK 3a CUET YBEJTUICHUS
yycaa n300paXkeHuit B andaBUTe MTPUBOINT K BO3PACTAHUIO BPEMEHU OTIO3HA-
HUSI, OHAKO YBEJIMYCHNUE YKCIa CTUMYIIOB B ajipaBUTE 3a CYET BapbUPOBAHUS
HX pa3Mepa Wi OPUEHTAIIMN He MEHSIET 3TOT0 BPeMEHU, TaK KakK Ipeodpa3oBa-
HUS TOA00US He U3MEHSIIOT BeJIMUMHY ajidabuta ctumyioB (Credanosa, 1964;
1970; Stefanova, 1974).

B noBcenHeBHOI XXU3HU Mbl HAOII0AaeM 1 y3HAeM M300pakeHUs 00bEKTOB
HE TOJIbKO Pa3HOTO pa3Mepa, HO M IPM Pa3HbIX yriax HaomomneHus. Lupo-
KYIO M3BECTHOCTb MOJIyYMJIa THIIOTe3a, COTIACHO KOTOPOI Ha 3Tare 00yIeHUs
3pUTEIbHASI CUCTEMA T10 ABYMEPHBIM MPOEKLIMSIM MPEAbSIBISICMbIX Ha ceTyat-
Ky TJ1a3 0ObEKTOB CTPOUT B MO3Te HAOJIOAATENS TIPEICTABIEHUST TPEXMEPHBIX
00BEKTOB, KOTOPbIE 1 3alTIOMMHAET Kak 11adsonbl [Marr, 1987]. I1pu pacrno3Ha-
BaHUU TPEXMEPHBIX 0OBEKTOB MH(POPMaLIKs, COAEepXKAIIAICT B UX JBYMEPHBIX
MPOCKIINSAX Ha CETYATKY IJ1a3, MCIIOIb3YeTCs UISI CPABHEHUST C XPaHSIIIMMUCS
B IMaMSITH HAOJII0AATE sl IIPEICTaBICHUSIMU TPEXMEPHBIX 00BEKTOB, C(HOPMUPO-
BaHHBIMM Ha 3Tarne o0ydeHMs1. CIOKHOCTb 3pUTEJbHOM 3a1aun yCcyryosseTcst
TeM, 9TO BCJICICTBUE BapbUPOBAHUS yIjia HaOMIOACHUS, MaciuTaba, OCBEIIeH-
HOCTH 00BEKTa €TO MPOCKIIMU Ha CETYATKY TJIa3 COCTABIISTIOT MHOXECTBO pa3-
JIMYAIOIIUXCS MEXKIY COO0I TBYMEPHBIX M300pakeHUI.

B cBs131 ¢ 3TUM TIpeCTaBIISIeT CYIIECTBEHHBIA MHTEPEC MCCIIeIOBAaHKE q1a-
Ma30HOB MHBApUAHTHOTO BOCIIPUSITHUS, TO €CTh AMAIA30HOB JJIs Pa3IUYHbIX
mapaMeTpoB M300paXkeHUil 00BEKTOB (YIJIOBBIX pa3MepoB, YIJIOB pa3BopoTa U
T. T1.), IIPA KOTOPBIX KOJIMUECTBECHHBIC XapaKTEPUCTUKHM ITPOIIecca UX BOCTIPUSI-
THSI OCTAIOTCSI HEM3MEHHBIMH. B 4acTHOCTH, OTCYTCTBUE TaHHBIX O THUAITa30He
MHBAPUAHTHOCTH 3PUTEIHbHOM CHCTEMBI YeJIOBeKa K pa3IMIHbIM Ipeodpa3oBa-
HUSIM BBIHYXXIAeT MHXEHEPOB 3a[1aBaTh 3aBeIOMO U30bITOUHbIE TTApaMeTPhI 15T
MCKYCCTBEHHBIX PACTIO3HAIOLINX CUCTEM.

B xagectBe Mephl OIICHKM WHBAapMAHTHOTO BOCTIPHMSTHS MBI PACCMOTPUM
ITOPOTH PAcIIO3HABAHMS HETIOJHBIX M300pakeHUiA. BBIIn TTpoBeneHbI KOTrude-
CTBEHHbBIC U3MEPEHMS IIOPOTOB PACITO3HABAHYSI, ITTO3BOJISIIONINE TTPEIITONIOKUTh
HaJIM4ue MEXaHM3MOB, 00eCIIeYMBAIOIINX NHBAPUAHTHOE PACIIO3HABAHKME He-
TTOJTHBIX IBYMEPHBIX M300paKeHUI TPEeXMEPHBIX O0OBEKTOB MPU M3MEHEHUSIX
MaciTaba ¥ ToBOPOTax.

MeTton m3MepeHUsI TIOPOTOB PacIio3HaBaHMS (DparMeHTUPOBAaHHBIX M300pa-
sxxenuit 0611 pewtoxeH E. C. TommHoM B 1960 romy [Gollin, 1960] u mox ero
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VIMEHEM BOIIIe]T B MPAaKTUKY HEHPOIICUXOJOTUN. Mbl MPUMEHSITU KOMITBIOTEPU-
3UpOBaHHYI0 Bepcuio [oymmH-Tecta, npemioxenHyio H. @opemanom [Foreman,
1991; Foreman, Hemmimgs, 1987] u MonepHusupoBaHHyio C. B. ITpoHUHbIM
[Baxpameesa u ap., 2008; Uuxman u np., 2011; [lenenun u ap., 1985].

8.2. MHBAPMAHTHOCTD BOCITPUATM:I
K ITPEOBPA3OBAHMAM MACIITABA
M TTIOBOPOTA

bbu1 nogobpan HabOP U3 CEMUACCITU IISITU KOHTYPHBIX M300pakeHU o0111e-
HU3BECTHBIX 00BEKTOB. B mpoliecce maMepeHui mporpaMma pa3ouBaeT UCXO-
HbIe KOHTYpHbBIe M300pakeHUsT Ha (dparMeHTHl 3aJaHHOTO pa3Mepa, KOTOPbIe
BBIBOJSITCSI B CJTyYallHOM TOPsIIKE HA 9KpaH MOHUTOPA, MOCTENEHHO HOpMU-
Py TIOJIHBINA KOHTYp 00bekTa. Ha puc. 8.1 mokazaH npuHIun ¢GopMUpPOBaHUS
HETIOJIHBIX U300pakeHU MpU CIIydaliHOM TIpeabsBIeHUM (hparMeHToB. Yucio
CIIyJaliHO pacIiojIOXKeHHBIX B MAaCKe OKOH B TTPOIIecce TPeAbSIBICHUS CTUMYJIA
HapacTtaeT. Ha puc. 8.1 mokazaHO KOHEYHOE YMCJI0 (PparMeHTOB B OMpeIeIeH-
HbIi MOMEHT BpeMeHU. [lepea uCIbITyeMbIM CTaBUJIM 33724y KaK MOXHO ObI-
cTpee pacro3HaTh MPEeabsBISIEMbIi CTUMYJI.

Puc. 8.1. MNpuHumn popmmnpoBaHns oparMeHTUPOBaHHbLIX TECTOBbIX M300paKeHNN.
CneBa — ucxoHbIi OObEKT; B LLEHTPe — Macka C NepeMeHHON CTaTUCTUKON
(NNOTHOCTBLIO OKOH, Yepe3 KoTopble HabnaaTenb BUANT UCXOOHbIA OOLEKT);

cnpasa — BMANMOE M306paxeHue Npu 3agaHHoW NNOTHOCTU pacnpeeneHnst OKOH

B Macke 0e1bIM 1IBETOM M300pakeHbl MPO3pauyHbie OKHA, YePHBIM — HEIpPO-
3pauyHble. [1py HalloXXeHUU MAacKy Ha M300paxkeHue HaOJaogaTe b BUAUT Oe-
JIBIA TIBET WJIM Ha 3KpaHe AUCIUIes] — CBETSIIeCsS (parMeHTHI TOJBKO B TeX
OKOIIIKaX, 32 KOTOPBIMM MMEETCST M300paxkeHIEe MCXOIHOTO 00beKTa. [lomycka-
€M, 9TO HEOCO3HAHHO Ha0JII0IaTelb OLICHUBACT CTATUCTUKY MACKH U €¢ BbIUM-
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TaeT. OTBET MPU MPABUJIBHOM PACTIO3HABAHUU 00bEKTa (PUKCUPYET MTOPOTOBYIO
CYMMapHYIO IUIOIIAAb 3TUX (hparMeHTOB (B % OT MOJIHOM ILJIOIIAAd KOHTYpA).
Bennuuny nopora ( 7/r) BBIMUCTSUIN 110 (DOpMYIIE:

Thr = (Vfi/ Viot) x 100%,

rae Vfr — uyucio nukceneil KOHTypa, MpyU KOTOPOM IPOM3OIILIO Y3HaBaHUE,
a Vtot — yuciio nukKcesnei B MOJIHOM KOHTYpe O0beKTa.

Bbutu mpoBeneHbl cepyuu U3MepeHuii. B mepBoiil ucrnbiTyeMble He ObLIM 3Ha-
KOMBI ¢ aji(haBUTOM CTUMYJIOB, a BO BTOpoil 3HakoMblI. [lepBasi cepust cocTos-
JIa U3 IBYX YacTel, KOTOPBIE OTINIANCH CTTIOCOOOM TIPEIBSIBIICHUSI CTUMYJIOB:
C TIOMOIIIBIO TIPOEKITUN U300paKEHUI HA SKPaH U C MOMOINIBIO 3JIEKTPOHHO-
snydyeBoro auciuiesi. K o6paboTke MpUHSIIM JaHHbIE, MOJIYYEHHbIE Ha IBaALIaTA
JIBYX UCITBITYeMbIX B Bo3pacTte 18—25 neT. Bce ucnbiTyeMmbie obaganm ocTpo-
Toii 3peHus ot 1,0 o 2,0. YrioBble pa3zMepbl U300paxkeHuUit, TOPOTU pacio3Ha-
BaHUsI KOTOPBIX MbI u3y4anu, coctapiusiau 0,19; 0,35; 0,71; 1,44; 13; 25 u 50
yri1. rpan. M3o0paxkeHust u ux ¢pparMeHTbl HE BBIXOJAWJIU 3a TIpeAesibl pa3pe-
HIaolIeil CroCOOHOCTU 3pUTEIBbHONM CHUCTEMBbI MCIBITYeMbIX. M300paxkeHust
MPeabSIBISIIA Ha 9KpaHe pa3MepoM 2,5 X 3 M ¢ MOMOIIbIO MYJIbTUMEIUIAHOTO
npoekTopa (BENQ MP720p), paspemienne 1152 x 864, yactoTra 0OGHOBICHUS
kanpa 74 Ii1. U3mepeHus nmpoBoauiau B momenieHun piuHoi 20 M. PaBHoMep-
Hoe ciiaboe ocsetieHue (10 ¢B / M?) co3naBalia TOJIBKO JIOMUHECIIEHTHAS JIaMIIa
BHE TOJISI 3peHUsT Ha BbicoTe 3,5 M. YIJIOBOI pa3zmep M300pakeHUi BapbUpoO-
BaJIM CJICAYIOIIMM 00pa3oM: ITPOEKTOP pacrojiarajics Ha paccTosHuM 60 cM oT
9KpaHa, UCTIBITYEMbII caiuiics Mepe 9KPaHOM Ha Pa3HbIX PACCTOSIHUSX, HAUM-
Has ¢ 15,5 M u 3akaHumBas 2 M. Pazmep n3obpakeHus1 Ha KpaHe MPU 3TOM He
MeHscsd. Takum crmocoboM nosyvyainu pa3Mepbl U300paKeHUi B IUara3oHe OT
0,19 no 1,44 yra. rpaa. 3aTeM CTOMKY € MMPOEKTOPOM TEPEABUTAIN HA PACCTOSI-
Hue 12,3 M oT akpaHa. McnibITyeMblil pacrnofiarajics nepe 9KpaHOM Ha pa3HbIX
pacCTOSIHUSIX, HAUMHAs ¢ 5 M U 3akaH4yuBast 70 cM. DTUM clocoOOM MoJydain
YIJIOBBIE pa3Mepbl u3obpaxkeHuii ot 1,44 mo 50 yri. rpan.

W3meHeHus SIpKOCTU M300paxkeHUsT TIpU yIaJeHUU MPOoeKTopa OT dKpaHa
He OKa3bIBaJIM CYIIECTBEHHOTO BJIMSIHUS Ha MOPOr'M pacno3HaBaHMsI, TaK KakK
SIPKOCTh OCTaBajlach B TOM JMara3oHe 3HAYeHUU, MpU KOTOPbIX MOPOTU pac-
MMO3HABaHMs M3MEHSIOTCS Maiio [van Nes, Bouman, 1967]. B no6aBouHoii ce-
pUU UCCIIEIOBAHUN U1 U3MEPEHUI 3HAUEHUU MTOPOTOB MPU MAIBIX pa3Mepax
M300paKEHUI MBI TIPEIBSIBIISUI CTUMYJIBI Ha JUCIUIEE BBICOKOTO pa3perieHus
(17 Professional Sony Trinitron G200 PST).

Bo BTOpOI1 cepun u3aMepeHUit paboTanu ¢ ONMBITHBIMU (OOyYEeHHBIMU) HC-
MbITYeMbIMU, 3HAKOMBIMU C 337a4eil 1 HAOOPOM CTUMYJIOB. YCJIOBUSI MPOBEIE-
HUS MCCIeAOBaHUM (Irana3oH pa3MepoB, OCBEllleHUE) ObUIM TaKUMU Ke, KaK
Y B TIEPBOI CEPUU MU3MEPEHMI C HEOTILITHBIMU UCITBITYyeMbIMU. C 00y4eHHBIMU
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HUCTIBITYEMbIMU MBI IPOBEIY HECKOJIbKO OTBITOB, KOTOPbIE OTJIMYATUCH APYT OT
JIpyra Mmocje0BaTeIbHOCThIO MPEIbsBIEHUs CTUMYJIOB pa3HOTo padmepa. DTo
ObLIO CHeIaHO ISl TOrO, YTOObI TPOBEPUTH, OYIET JIM MEHSThCSl 3aBUCHUMOCTh
MOPOroB BOCIPUSTHUSI HEMOJHBIX M300paKeHUl OT MaciTaba cTumysia, eciu
CTUMYJIbl PA3HOTO pa3mepa OyayT MPEAbSBISATLCS B Pa3JIMUHOM MOCIe10BaTE b-
HocTu [ BaxpameeBa u nip., 2008].

B TpeTbeil cepuu vcciienoBaHUI 1Sl U3BMEPEHUsI TTOPOrOB paclo3HaABAHUS
dparMeHTUPOBAHHBIX ABYMEPHBIX M300paXkKeHUI TPEXMEPHBIX OOBEKTOB TIPU
Pa3IMYHBIX pa3BOpOoTax ObLIa peajiM30BaHa HOBAas METOAMKA, MPENCTaBIISIO-
mas coboit enie ogHy Moaudukanuto TomuH-Tecta [Yuxman u np., 2011].
[1st TeHepanuu M300paKEHUI-CTUMYIOB OBLTM MCITOJIb30BAHBI JABYMEpPHBIC
M300paxkeHUSI-TIPOTOTUITBI IIIECTU U3BECTHBIX TPEXMEPHBIX OOBEKTOB — «IT4e-
J1a», «[IapyCHUK», «CTYJI», «<CBUHbS» , «JalfHUK» U «BOIOIIPOBOAHLIN KpaH». J1j1s
CUHTEe3a M300paxeHuii-ctumyoB loinH-Tecta moagdbupaiu oObeKThl, XOPO-
1110 3HAKOMbI€ OOJIBIIMHCTBY JIIO/Iei B UX MOBCeIHEBHOM Xu3Hu. [1pu cosna-
HUU JBYMEPHBIX U300paXKeHU-CTUMYJIOB UCIIOIb30BAIM MapalJiebHYl0, a He
MEePCHEeKTUBHYIO MPOEKIINIO, YTOObl UCKIIOUUTh MEPCIIEKTUBHbIE MCKaKEHUS
n3obpaxkeHuii rpu ropoporax (pakypc). I[Ipu moBopote pazmep n300paxkeHuUs
He MeHs1IU. [1J1s1 KaX1oro o0beKTa CUHTE3UPOBAIN MTOAMHOXECTBO ABYMEPHbBIX
M300pakeHu i, HAUMHas ¢ MpoToTUIa. B kauecTBe npoToTua ObuT BHIOPAH BUJL
B nipoduiib (cOoky). st Kaxkgoro ooObeKTa ObLIO CO3IaHO JBa psiaa U300pa-
>xeHuii. [TepBblii psia BKIIOYA TOCIEI0BATEIbHOCTD ABYMEPHbBIX U300paXeHU
00beKTa mocJjie moBopoTa Ha 15° Bokpyr ocu Y 10 HampaBjieHUO K HabIoaaTe-
mo (ot 0 1o 60°). Bropoii psia cOCTOSUT U3 IBYMEPHBIX N300pakeHNil 00beKTa
rocJjie MoBOpoTa Kax/bli pa3 Ha 15° omHOBpeMEHHO BOKPYT ABYX oceii — Y u X.
Nwms daitna cooTBETCTBYIONIETO N300paXKEHUS BKIIIOUATI0 UMS 00bEKTA, BEJIU-
YUHY MTOBOPOTA B Ipajycax BOKpyr ocu Y u X.

JIuHuM, cocTaBisiiolIMe KOHTYPHOE IBYMEpPHOE M300paxkeHre TPeXMEepHO-
ro 00beKTa, B COOTBETCTBUU ¢ MEeTOAMKOI [o/nH-Tecta (hopMupoBaiuch Ha
9KpaHe AUCIUIeS B peXXUMe MPOTrpecCMBHOIO HAKOIUIEHUS MyTeM CIIydyailHO-
ro nobamneHust 0JokoB nukceneil. [IpegBapurenbHo n3o0paxkeHust bitmap-
¢dopMara, mojydyeHHble ¢ moMolubio 3D Studio, pa3duBaIuCh ClielIUATbHOMK
nporpaMmoii Ha 6;10ku 4 x 4 nukcels. bioku B mpoiiecce BbIITOTHEHUS TIPO-
IrpaMMbl UBMEPEHUS BBIOMPATUCH CYYallHO U BBIBOAMJIMChH Ha 9KpaH JAMCILIEs
B pexxume HakoruieHust. Ha puc. 8.2 mokazaHbl npuMepbl HparMeHTUPOBAHHBIX
NIBYMEPHBIX M300pake€HUN TPEXMEPHBIX OOBEKTOB C Pa3HBbIX TOYEK HaOIIo/e-
Hus. [1pu popMupoBaHUYU IBYMEPHBIX M300paKeHU I B HAIlIEM cilydae ObLT UC-
MOJIb30BaH MPUEM aHTURJIaH3MHTa, TO €CTh UCIOJIb30BaHUE MMUKCENIEH ¢ rpaaa-
LIMei ceporo Mpu MPOPUCOBKE KPUBBIX, UTO MO3BOJISIET JOOUTHCS YMEHbIIEHUS
addekTa CTyneH4aTOCTH Ha UX KpasiX.

ITporpaMmMa mpeabsiBACHUS MOCIe cTapTa HAUMHAET BBIBOJ B PEXMME HaKO-
TJIeHUs (DparMeHTOB TMEPBOTO CJAy4aiiHO BBIOPAHHOTO M300paKeHMsI MOC/Ien0-
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Puc. 8.2. TecToBble (hparMeHTUPOBaHHbIE N300paeHUs
npu pasHoM MoBopoTe (Mo OAHONM OCK) U pa3BopoTE Mo ABYM ocsaM [UvxmaH v ap., 2011]

BaTeJbHOCTH. [Tociie TOro Kak UCIBITYeMbIil TTPaBUJIbHO UISHTUGMUIIMPYET U30-
OpakeHMe, HaKOTIICHUe (hparMEeHTOB OCTaHABIUBACTCS M (PUKCUPYETCST KOJTIe-
CTBO MUKCEJIEH B BBIBEICHHBIX (DparMeHTax, a Takke BpeMsl (hOpMHUPOBAHUST U30-
OpakeHMs 10 MOMEHTa y3HaBaHUs. TeMIT BbIBoga (pparMeHTOB ISt (hOpMUPOBa-
HMSI ITOJTHOTO KOHTYPa M300paskeHUST 3amaeTcs Tiepel HadaioM n3MepeHuit. Bpe-
Ms1 POPMUPOBAHUSI TIOJTHOTO U300paxkeHust cocTaBiisiio 120 cex.

HcnpiTyemblie 1epBoii cepur, He 3HAIONINE TaHHOTO Habopa CTUMYJIOB, ObUTH
OpraHW30BaHBI B IBE TPYITITHI TT0 TIATH YSJIOBEK B KaXKIOW. Mi3MepeHMs ¢ KaxKIoi
TPYIIION TTPOBOIVIIA MHOTOKPATHO, ITSITh Pa3 ¢ MHTEPBaJIOM B OIMH AeHb. [lep-
Basl IpyIIIa UCIBITYeMbIX HAaOJI0MaIa N300paxkeHUsI 0ObEKTOB B KaXKIIOM M3Me-
PEHUM B OMHOM U TOM 3Ke paKypce, TO eCTh 03 ITOBOPOTa TPEXMEPHOI'O 00BEK-
Ta. Bropas rpyrna ucnbITyeMbIX B OAHOI CEpPUU OTILITOB Ha0JII01aJ1a U300paKe-
HUST 00BEKTOB B KaXKIIOM ITOCIIEAYIOIIEM OTIBITE C TIOBOPOTOM TPEXMEPHBIX 00b-
€KTOB BOKpPYT ocH Y Ha 15°, BO BTOpOIi cepun — ¢ IMOBOPOTOM Ha 15° ogHOBpe-
MEeHHO BOKpYT OByX oceif — Y 1 X. To ecTh B TeUeHUE CEPUM OIBITOB IIPEIbSIB-
JISUTA IByMEPHbBIE N300paxkeHUsl, UMUTUPYIOLIKE TOBOPOT TPEXMEPHOTO 00BEK-
ta ot 0 10 60°. Kaxnoe n3odpaxeHue B OJHOM OIbITE MPEIbSBIISIN B Cydaii-
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HOM MopsiiKe TpU pasa. M300paxkeHus peabsaBiIsuii Ha MoHUTope Mitsubishi
Diamondtron 230 ¢ pa3pemenueM 1024 x 768, 4acToToil BepTUKAILHOM pa3-
Beptku 100 Ti1. Paccrosinue HabmoneHus — 1,2 M.

Bce ucnbiTyeMble, MpUHUMABIIME YYacTUe B HallleM MCCIeNoBaHUM, obja-
JaJTi HOPMaJIbHBIM WJIM CKOPPEKTUPOBAHHBIM 10 HOpMBI 3peHneM. OcTpoTa
3peHusl, U3MEpPEeHHasl MO CTaHJApTHOW METOAMKE C UCIOJb30BAaHUEM KOJell
Jlanmonbra, y BceX UCITBITYeMbIX ObLTa He MEHbIIE eIMHULIBI.

IToporu BocnipusITUsI HEMOJHbBIX M300paXKeHU aHATUM3UPOBAIM KaK (hyHK-
LIMIO OT pa3Mepa M300paxkeHus. B 3Toli cepun nuamepeHuit Kaxnoe n3odpaxe-
HUE ObLIO MPEIbSBICHO UCITBITYeMOMY TOJBKO OJMH pa3. 3aBUCUMOCTb, Mpe-
cTaBJieHHas Ha puc. 8.3, TOCTpoeHa Ha OCHOBAaHWM YCPETHEHHBIX JAHHBIX I10
BCEeM UCTIbITYeMbIM. 17151 nanbHeeir 00paboTKU pe3yibTaThl ObLIW MOAEIEHbI
B COOTBETCTBUM C OCTPOTOM 3peHUSI UCIBITYEMBIX Ha TPU TPYIIbL. B mepByto
IpyMIy MOMaJu pe3yabTaThl, MOJYyYEHHbIE HA UCIBITYEMbBIX C OCTPOTOM 3pEeHUS
1,0—1,4, Bo BTOPYIO TpyIITy — UCTIBITYEMbIX C OCTpOTOI 3peHus 1,4—1,7, B Tpe-
ThIO TPYMITy — C OCTpOTOM 3peHust 1,7—2,0.

PacnipenencHue maHHBIX B Ipynmax He COOTBETCTBOBAIM HOPMAJbHOMY, T10-
9TOMY MCMOJIb30BaIu HenapaMeTrpuueckre Kputepuu BuiikokcoHa u Kpyckai-
Banmu. O6a kputepus Mo3BOJISIIOT CPaBHUBATh MeauaHbI rpyrin. Kpurepuii Bui-
KOKCOHA MO3BOJIIET CpaBHMBATh MeIMaHbl ABYX Tpynil; aHaiu3 Kpyckan-Baiiu
saBiisseTcsl HemapameTpudeckuM aHaoroM ANOVA u 103BOJISIET CpaBHUBATh
MeIuaHbl TpexX U OoJjiee He3aBUCUMBIX BbIOOpOK. Hynesas runoresa i o6oux
KPUTEPUEB: BCE BEIOOPKHU B3SIThI U3 OMHOI reHepaTbHON COBOKYITHOCTH. AJTBTEP-
HaTWBHAas TUMOTE3a: XOTsI Obl OIHA U3 MEJMaH OTJIMYAETCSI OT OCTAIbHBIX.

[TocnenoBaTebHO CPABHWIM MeIMAHbI TOPOTOB BOCIIPUSITUSI U300paKeHU
01m3KuX pazMmepoB, Harpumep S0 u 25, 25 u 13, 13 u 1,44 u 1. 1. Inst aToro uc-
MoJIb30BaIM KpuTepuili BunkokcoHa. YToObl BBISICHUTD, CYLIECTBYIOT JIM 00-
JIACTU pa3MepOB, B KOTOPBIX TOPOTM BOCIIPUSITUSI HEMOJHBIX U300paXKEeHUI He
MEHSI0TCSI, MpUMeHsiu aHanu3 Kpyckan-Bamiu. HyneBas runoresa npuHuma-
sace ripu p > 0,05.

Takum obpazom, ISl KaXIOW U3 TpexX TPYMIT UCTIBITYEMbIX ObLIY MOJTY4YEHbI
NMaNa30Hbl pa3MepoB U300pakKeHUH, B Mpeaesax KOTOPbIX MeMaHbl TOPOTOB
BOCTIPUSITUSI HETIOTHBIX M300pakeHU He MEHSIIMCh. B rpymme MCIbITyeMbIX
¢ octpoToit 3peHus 1,0—1,4 3HaueHUEe MeMaHbl 0Ka3aJ0Ch OAUHAKOBBIM TPHU
pasmepax crumyiioB 13—50 yri. rpan. (p = 0,4469). B rpyrine UCIHBITYeMbIX
¢ octpotoii 3peHus 1,4—1,7 MmearaHbI TOPOTOB BOCTIPUSITUSI HETTOJHBIX N300pa-
KEeHUI He OTJIMYaIuCh MpU pazMepax ctumysaoB 13—25 yri. rpan. (p = 0,4517)
nin 1,44—25 (p = 0,0186); 1 HaKOHELL B TPYIIIIE ¢ OCTPOTOM 3peHus 1,7—2,0 me-
JIMaHbI OKa3aJIUCh ONMHAKOBBIMU TIPU pa3Mepax cTUMyJoB 1,44—13 yri. rpa.
(p =0,7036) wiu 1,44—-25 (p = 0,0314).
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B crienmanbHOl (YTOUHSIONIEH) CEpUM MCCIeIOBaHUI ¢ TPOOHBIM U3Me-
HEHMEM MaJIbIX pa3MepOB CTUMYJIOB M B MEHBIIEM aMaria3oHe MacliTaboB
(0,19—13 yru1. rpaji.) CTUMYJIbI IPEIBSIBISUIM HA 2JIEKTPOHHO-JIyYEBOM JIMCILIee
(17 Professional Sony Trinitron G200 PST). B sroii pabote Ham ynanock Io-
Kas3aTh, UTO IMpU MajbiXx pazmepax ctumyiioB (0,19 u 0,35 yri. rpaa.) octpoTa
3peHUs BIUSET Ha MOPOTU BOCIIPUSATUSI HEMOMHBIX M300paxkeHuit. McmbiTye-
MBIM C 0oJiee BBICOKOI OCTPOTOM 3peHUsI TPeOOBATOCh MEHBIIIEe KOJIMUECTBO
¢ parMeHTOB KOHTYpa [IJIs1 €0 pacro3HaBaHUsI.

ITpu MasbIx pazMepax CTUMYJIOB Pe3KO YBEJIMUMBAETCSI KOJIMYECTBO U300pa-
JKEHMI, He pacro3HaHHbIX Jaxe MpU MpeabsiBIeHUU HedparMeHTUPOBaHHOTO
KOHTypa oobekTa. O. BaxpameeBoii BBeaeH napameTp (KoahdUIIMEeHT), YUUTbI-
BaIOIIMIT KOJIMYECTBO HEPACITO3HAHHBIX M300pakeHUIA: 9TO OTHOILIEHUE KOJTMYe-
CTBa HEPACITO3HAHHBIX U300paXeHU I K 00LIEMY YMCITy PEIbsABICHHBIX N300pa-
JKEHMI OTHOTO pa3mepa, BhIPAXKEHHOE B MPOLEHTaX. DTOT KO GULIMEHT paBeH
HYJIIO WY MPUHUMAET OYeHb HU3KOE 3HAUE€HUE MPY CPEAHUX U OOJIbIINX pa3Me-
pax ctumyna. OgHako npu pazmepe ctumyia 0,19 yri. rpaf., To eCTb MEHBIIEM,
JeM pasMep LHEeHTpaTbHOI 00JacTi (OoBEOJIbI, KOAMDGUIIMEHT YBEININBAETCS.

VY nioneii ¢ 6oee HU3KOM OCTPOTOM 3peHUs] TAKUX HEPaCIO3HAHHBIX MU30-
OpaxkeHuit 1o Kputepuio BuiakokcoHa 10cTOBEpHO OOJIbIIIE, YEM Y JIIONIEH ¢ ca-
MOIi BBICOKOI OCTPOTOI 3peHusl, MpUYeM 3TO HAOJI0JAeTCsl KaK MpU pa3sMmepe
ctumynaa 0,19 yru. rpaa. (o = 0,01), Tak u npu pasmepe ctumya 0,35 yri. rpan.
(o =0,05).

Bo BTOpOIT cepun M3MepeHUiT U3ydanau BIUSHUE 3HAKOMCTBA MCITBITYeMO-
ro ¢ a1haBUTOM CTUMYJIOB (OMBITHBIE UCIIBITYEMbI€) Ha TTOPOTU BOCIIPUSITUSI.
Pesynbrarhl 3TO# cepuu M3MepeHMit npenctabieHbl Ha puc. 8.3. Ha pucyHke
OTIEJbHO TPEACTaBIEeHbl 3aBUCUMOCTHU TTIOPOTOB BOCTIPUSATUSI HEMOJHBIX U30-
OpakeHUit OT pa3MepOB CTUMYJIOB ISl KaXKIOTO U3 UCTBITYeMbIX. C KaXIbIM
U3 JIBYX UCITBITYeMBIX OBIJIO TIPOBEACHO TPU OJIOKA U3MepeHUiA. 3aBUCUMOCTH,
MOJIyYeHHbIE B pe3yJibTaTe MPOBEACHUS KaXKI0TO O6J10Ka UBMEPEHUI 7151 OHO-
IO MCMBITYEMOTO, MPEACTaBAeHbl HA OMHOM Ipaduke. HamoMHuM, 4yTo G0KHU
U3MEepeHUii OTVIMYAIMCh MEXIY COOOI MOCIea0BaTEIbHOCTBIO MPEAbsIBAECHUS
TPYMIT CTUMYJIOB OMpeaeIeHHOTO pa3Mepa.

B 11e;10M TIoporu y3HaBaHUsI HETTOJHBIX M300paXkeHUI Y OMBITHBIX UCIIBITYe-
MBbIX HUXKE, YEM y HEONBITHBIX. PaHee ObUIO MOKa3aHo, YTO MpU 00yYeHUHU TO-
pOrY BOCMIPUSITUSI HEMOJHbBIX M300PAKEHUI CHMXAIOTCS, a B OMNpeAeSIeHHbII
MOMEHT 3HaY€HMsI TOPOrOB BBIXOST Ha IJIaTO M UX BeJIMYMHA YK€ HE MEHSIeTCsI
[Foreman, Hemmings, 1987; Foreman, 1991]. ®opma KprBoii 3aBUCUMOCTH MO-
pora pacro3HaBaHUsI HEMOJIHbBIX M300paXKeHUI OT YKcCJia TIOBTOPEHUI KaxKa0ro
M300paXkeHUsT XapaKTepHa JUIsl 3M0OPOBBIX MCITBITYEMBIX BCEX BO3pacToB. M3me-
HsIeTcsl ee abcoMtoTHOe 3HaUYeHue. [1oaToMy 1 hopma KpUBBIX, TPEACTABIEHHBIX
puc. 8.5, aHanoruuyHa hopme KpUBOI 3aBUCUMOCTH MTOPOTOB BOCIIPUSITUST HETTOJT-
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Puc. 8.3. 3aBncrMOCTb NOPOroB BOCMPUATUS HEMOMHbIX N300pakeHnin OT pa3mepa
n3o6paxenuns (ctumyna). CTMynbl NPeabABMANY Ha 3KpaH C NMOMOLLbIO LMpoBoro
BMAeonpoekTopa. Ha rpadvke ykasaHbl cpefiH1e 3Ha4eHWs NoporoB BOCNPUSTUSA
CO CTaHAapTHLIMU OTKNOHEHUsIMM. 1o ocy abcumce — pasmep CTMMyna; no ocu
opAavHaT — NpPOLEHT NpaBuibHbIX 0TBETOB [Baxpameea u ap., 2008]

HBIX U300pakeHUI OT pa3MepOB CTUMYJIOB, ITOJyYCHHOM IPY aHAIM3¢ TAaHHBIX OT
HEOITBITHBIX UCITBITYeMBIX. TO eCcTh, KaK 1 B IIEPBOiA CEpUM, IMEETCs 00JIACTh pa3-
MEPOB CTUMYJIOB, IIPY KOTOPBIX MEIUAHbI ITOPOrOB HE MEHSIIOTCS ¢ U3BMEHEHHEM
pa3Mepa, a 3a ImpeaeaaMy 3TOi 00J1aCTU MOPOTU BOCIIPUSITUSI HETIOJHBIX N300pa-
JKEHMI1 BO3pacTaloT. AOCOTIOTHBIE 3HAYEHHS TTOPOTOB Y OTTBITHBIX HAOJTIOAaTeNei
10 CPAaBHEHUIO C HEOTTBITHBIMU MCTIBITYEeMbIMHA MEHBIIIE.

J1st cpaBHEHMSI TPYIIT TOJYYEHHBIX TaHHBIX MbI CHOBA TIPUMEHMIN KPH-
Tepuii BUIKOKCOHa, a I ompeesieHHs] HHTepBajia pa3MepoB M300pakeHHUIA,
B KOTOPOM TTOPOTH BOCHPUSITUSI HETIOJHBIX U300paKeHUI HE MEHSIIOTCS, MC-
noJib3oBasicst aHanu3 Kpyckan-Bamm.

TMoporn BocipusATHS HETIOTHBIX U300pakeHUI Y UCTTBITYeMBIX B TIEPBOM OJ10-
Ke U3MepeHUI OBUTA TOCTOBEPHO BHIIIE, YeM B TIOCICAYIOIINX OJI0KaX, IIPU BCEX
pasMepax CTUMYyJIa, 3a HeOOoIbIIMM HcKimodeHueM. [Ipu 3ToM pasMepe moporu
BOCIIpUSITHS B TPEThEM OJIOKe ObUIM JOCTOBEPHO HUXKE, YeM B TIEPBOM U BTOPOM
Oyokax. 3HaYCHUS ITUX TTOPOTOB MEXTy co00it He pasnmuyanuck (o = 0,01, kpu-
tepuii Bunkokcona). [1pu pasmepax ctumynos 13, 25 u 50 yri. rpaa. moporu
BOCIIPHSITHSI BO BTOPOM M TPEThEM OJIOKAX HE pa3IuJaIfCh U OBUIM JOCTOBEPHO
HITLXE, YeM B IIEPBOM OJIOKE M3MEPECHUIA.

Takum 00pa3oM, HECMOTPSI Ha TO YTO UCIBITYEMbIE YK€ UMEJIU OTIBIT B BbI-
TOJTHEHUY JaHHOM 3a7a4M, OT MEePBOTO K TPETheMy OJOKY ITPOUCXOANIO CHU-
JKEHUE TTIOPOTOB BOCTIpUATHSI. MIMeronmecss He3HAUUTEIbHbIE Pa3INUMsS MEXKIY
HCTIBITYeMBIMH OBITM JOCTOBEPHBI TOJIBKO B TIEPBOM OJIOKE M3MEpPEHUIiA (ITojI-
POOHO pe3ybTaThl 3TUX U3MepeHuit cM. [ Baxpameena u np., 2008]).
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B ncuxodusnueckux uccaeq0BaHUSIX U3MEPSITU MTOPOTH (hparMeHTaIuy KOH-
TYPHBIX IByMEPHBIX M300paKeHUI, TOCTATOUHBIC IS pACIIO3HABAHUS TPEXMeEp-
HbIX OOBEKTOB MPY UMUTALIMU U3MEHEHMSI YIJIOB UX HabmonaeHus. B pesynbrate
U3MepeHuii Obl1a MojyyeHa 3aBUCMMOCTb ITOPOrOB pacro3HaBaHusl parMeHT-
POBaHHBIX IByMEPHbIX U300paKeHUH (B MPOLIEHTaX OT BEJTMYMHBI MTPeIbsBsIe-
MOI'0 KOHTYpa) OT MOBTOPEHUsI HAOIIOACHUS MPU BapbUPOBAHWUM YIJIOB HAOJIIO-
TIEHUST TPEXMEPHOTO OOBEKTA.

Ha puc. 8.4 npencrapieHbl pe3yabTaTbl U3MEPEHUIN MOPOTOB BOCIPUSATUS
IIJIS1 IEPBOM TPYTIIbI UCIIBITYEMbIX, HAOMI0AABIIMX U300paKeHUsI OObEKTOB MPHU
OIIHOM M TOM K€ 3HAUeHUM Yrja HaOJI0AeHUs B 3aBUCUMOCTU OT IMOBTOPEHUSI
HabmoneHus1. JlaHHbIe ycpeaTHeHbl KaK IS BCeX MCIBITYeMbIX, TaK U JJIT BCeX
MpenbsBIsieMbIX 00beKTOB. [Ipy MepBOM MpenbsBIEHUU U300paXeHUid MOpor
COCTABJISUT Pa3HYIO BEJTUUUHY [IJI51 PA3JIMUHBIX OOBEKTOB U PA3HBIX UCTIBITYEMbIX.
ITpu BTOPOM MpEnBSBIEHUM paclo3HABAHUE PE3KO YJIYUYIIAIOCh U JepKaloCh
MpY TOCIEAYIOIIUX TTPEIbIBICHUSIX MPUMEPHO Ha OTHOM U TOM e YpOBHE —
Hrke 20 % OT BeIMYMHBI KOHTYPa. DTOT MUHUMAJIbHBIN YPOBEHb (hparMeHTaLK
WHBapUAHTEH IOCJIE TPETHETO MPEabsBICHUs. TaKuM 00pa3oM, MOXHO TIPEIo-
JIOXUTb, YTO 111a0J10H (00pa3 HabI0aeMOTro O0BEKTa) HAYMHAET BhIpadaThIBACT-
¢l cpasy MocJje MepBOro MpeabsiBIeHNS CTUMYJIOB M OKOHYATEIbHO OKa3bIBAETCSI
BbIPAOOTaH Ha TPEThEM MPEAbSIBICHUN.

45
40

Mopor, %

1 2 3 4 5
Ne akcneptumeHTa

Puc. 8.4. 3aBucrmocTb nopora pacno3HaBaHusi pparmMeHTUPOBaHHbIX
[OBYMEPHbIX N300paxeHuii OT MOBTOPEHUS HabntoaeHWs
npy OOQHOM M TOM e 3HayeHuu yrra HabnogeHns

Ha puc. 8.5 moka3zaHbl pe3yjbraTbl U3MEpPEHMI, TOJydYeHHBIE UIS BTOPOI
TPYTIIIBI MCITBITYEMBIX, HAaOJIONABIIINX M300paXeHNsT O0BEKTOB TP M3MEHECHUN
yIjia HaOJIOJEHMSI TIyTeM ITOBOPOTAa BOKPYT ocu Y Kaxnblii pa3 Ha 15°. JlaHHbIe
YCPEIHEHBI KaK JIJISl BCeX UCIIBITYEMbIX 3TOM IPYIIITBI, TAK U VIS BCEX IIPEIbsIBIIsIC-
MBIX 00beKTOB. KpHBbIe aHATOTMYHBI MPEACTaBIeHHBIM Ha puc. 8.4 KPpUBBIM, 3a



Hneapuanmmnocms 3pumenvHo20 60CnpUIMUSL 151

NCKIIIOYECHUEM TOTI'O, UTO Ha6ﬂ10llaeTC9[ HE3HAYUTCJIbHOC ITOBBILLICHUE ITOpOoTa IMpnu
IIAATOM ITPEABABJICHUMN CTUMYJIA, KOrlda ITIOBOPOT 06’bCKTa JOCTUT BEJIMYUHbI 60°
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Puc. 8.5. 3aBncumocTb nopora pacnosHaBaHus (B NPOLEHTax OT BEMUYUHbI
npeabsBNSeMOro KOHTypa) parMeHTUPOBaHHbIX ABYMEPHbIX 300paXeHui
OT NOBTOPEHNs HabnioAeHUs NPy U3MEHeHNN yrna nx HabnogeHusa nyTem nosopoTa
BOKpPYr ocy Y kaxapln pa3 Ha 15°. o ocn abcumce — nopsakoBbin HOMeP
nccneaoBaHns; N0 OCKM OPANHAT — MPOLEHT NPaBUIlbHbIX OTBETOB

Pesynbratel HaOIIOAEHUST N300pAXEHUIA IIPU IIOBOPOTE OOBEKTA OJHOBPE-
MEHHO BOKPYT ABYX oceil — X u Y — ¢ marom 15° rpencrasieHsl Ha puc. 8.6.
KpuBble BenyT cebst aHAIOTUYHO MpeablayiemMy ciydato. HaGmonaercst He3Ha-
YUTEJIbHOE MOBBIIIEHKE TOPOTOB OT BTOPOI'O K ISITOMY MPEAbSIBACHUIO CTUMY -
110B. He3HauuTe bHbIE KOJIEOAHMUS TIOPOrOB [ISI PA3HBIX 00BEKTOB O0OBSICHSIIOT-
¢ cnelubUKOi UX ABYMEPHOTO IIPEACTABICHUS.
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Puc. 8.6. 3aBucrmocTb nopora pacnosHaBaHus (B NMPOLEHTax OT BEMUYUHbI
npeabABNSEMOro KOHTypa) dparMeHTUPOBaHHbIX ABYMEPHbIX U300paXeHun
OT NOBTOPEeHMst HabnogeHUs Npu NoBopoTe 06beKkTa OJHOBPEMEHHO BOKPYT [ABYX
ocenn — X n Y — kaxapin pa3 Ha 15°. [1o ocun abcunce — nopsiaKoBbIn HOMEpP
nccnegoBaHus; No 0Cv OpaMHAaT — NPOLEHT NPaBUIbHbIX OTBETOB
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[MpencraBieHHbIe JaHHBbIE YOSIUTEIHLHO TOKA3bIBAIOT, UYTO BBIPAOOTAHHBIN
11abJI0H 001agaeT CBOMCTBAMY MHBAPMAHTHOCTH, TaK KaK ITOPOTH BOCTIPUSITHS HE
3aBUCSIT OT ITOBOPOTa 00beKTa Ha yroi ot 15 1o 60 yrir. rpaa. [Yuxman u ap., 2011].

Hano ckasaTh, 4To paHee Auarna3oH YIJIOBbIX pa3MepOB U OpUEHTALMiA, TTpu
KOTOPBIX MOXET Ha0Jt0aeTCsl MHBApMaHTHOCTh, He ObLT u3BecTeH. Mccneno-
BaHUsI, TIPOBEICHHbIE B HAllIei TaOOpaTOpPUH, TIO3BOJIMIIM BIIEPBbIE YCTAHOBUTh
BJIMSTHUE Pa3MepOB M300paXkeHUsT Ha TIOPOTU BOCTIPUSITUS HEITOJHBIX U300pa-
JK€HUIi, OOHApYXUTb AWANa30H Pa3MepoB, B KOTOPOM IOPOTU BOCIIPUSITHUSI
HETIOJIHBIX M300paXkeHW He 3aBUCIT OT MX MAcIITaboB. DTO OKa3ajloCh BO3-
MOXHBIM TOJIbKO Ojiarofapsi mpuMeHeHu1o [o/uIMH-TecTa, ¢ UCIOJIb30BaHUEM
OMHapHBIX KOHTYPHBIX U300paKkeHUii. BHe aToro nuamasoHa (Impu yMeHbIIe-
HUU pa3Mepa M300pakeHuss MeHee | yrjl. MUH. W MPU yBEJIMUEHUN pa3Mepa
ctumyJsioB 6osiee 50 yrii. rpaj.) MPOUCXOAUT YBEIUUYEHE MOPOrOB BOCTIPUSTUS
HETOJIHBIX U300pakeHuii. MUHUMaIbHbIE 3HAUEHUsI TOPOra BOCIIPUSITUS He-
MOJIHBIX U300paxkeHU I COOTBETCTBYIOT 001ACTM MHBAPUAHTHOCTU BOCIIPUSITUS
[Baxpameena u ap., 2008].

M3 moiydyeHHBIX HaMU TAaHHBIX TaKKe CIIeAyeT, YTO HapylIeHUs] MHBapUaHT-
HOCTH BOCIIPUSITUSI HACTYITAIOT TOTAA, KOTJa pa3Mep N300pakeHHsT IPUOIKaeT-
¢ K YIJIOBBIM pa3dmepaM (oBea, a MOpOry 3aBUCST OT CIOKHOCTU U300paKeHUSI.
HexoTopble aBTOpHI yKe JaBHO 0Opaliaivi BHUMaHe Ha 0COOEHHOCTH BOCTIPUSI-
TUSI U300paXkKeHU I Ha TaKUX AMCTAHLIMSIX 10 OOBEKTa, TTPU KOTOPBIX €r0 YIJIOBbIE
pa3mepnl coracoBaHbl ¢ osea [Kemmnoemwn, [lenenun, 1990; Ilenenun u ap.,
1995; Ross et al., 1980]. Hamu 661710 Moka3aHo, 4TO AMaria30H MHBAPMAHTHOCTH,
TO €CTh JMAIa30H pa3MepoB, MPU KOTOPbIX TOPOTU BOCTIPUSITUSI JOCTOBEPHO HE
OTJIMYAIOTCS IPYT OT ApPYra, MPOCTUPAETCS IO OUYEHb MAJIbIX pa3MEPOB CTUMYJIOB,
MPpU KOTOPBIX YIJIOBbIE pa3Mephbl CTUMYJa MpUOIMKAIOTCS K pazMepam dosea.
HapyiieHre nHBaprMaHTHOCTH MPY MajbIX padMepax 0OyCIOBJIEHO TEM, YTO Ha
MpolLIeCC pacro3HaBaHUSI TPU TaKWUX pa3Mepax M300paKeHWI CyIeCTBEHHOE
BJIMSIHAE HAUMHAET OKa3blBaTh OCTpOTa 3peHusl. [1oBbIllIEHHE TTOPOrOB U MOSIB-
JIEHUe Hepacro3HaHHbIX M300pakeHUit 1151 pazMepoB ctumysoB 0,19 yri. rpan.
MOXHO OOBSICHUTH BIMSIHUEM BHYTPEHHETO IllyMa 3pUTeJIbHOM CUCTeMBbI (B YacT-
HOCTH, IIYMOM JIWCKpeTHU3alKd M300pakeHUsl Ha ceTyaTke). B cooTBeTcTBUU
¢ (pakTOpOM MarHU(MUKALIMU U MOJIENIbIO JIOT-TIOJIIPHOTO KapTUPOBAHMS LIEH-
TpaJsibHast 00J1aCTh MOJIs1 3peHNs, MPeACTaBIsIoNIast PoBEONTY, UMEET MaKCUMAaIlb-
HOE MPeACTaBUTEILCTBO B Kope. OHAKO HA M300paKeHUsT 0ObEKTOB, HabII01ae-
MBIX Ha Tpejesie pa3pellieHus], HaUMHAIOT OKa3bIBaTh CYILIECTBEHHOE BIUSIHUE,
BO-TIEPBbIX, Pa3MbITHE MX OINTUKOI IJa3a M, BO-BTOPBIX, BO3AEHCTBUE ILIyMOB
IUCKpeTn3aunu. B pesyibraTe 3HauMTeNbHAs 4YacTh MH(pOpMAalLMU, comepKa-
LIeiics B 9TUX N300paXkeHUSIX, MOXET OBbITh yTepsTHa.

PesynbTarhl MpOBEAEHHBIX HAMU U3MEPEHUI TTO3BOJIMIIA TAKXKE YCTAHOBUTH
JIMaNa30H YIJI0BbIX pa3MepOB, MPU KOTOPOM UMEET MECTO MHBApMaHTHOE OMo-
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3HaHue. [TOHSITHBI U YCJIOBUS, TIPU KOTOPBIX 3Ta MTHBAPUMAHTHOCTh HApPYIIIAETCS.
I1pu HaGmogeHUKM GoJbIIMX M300paxeHuit (0osee 50 yria. rpan.) MOTryT BO3-
HUKHYTb YCJOBUS, KOTJa pacrno3HaBaHWe 0e3 MpOoC/eXMBAIOIIMX IBUXKEHUI
[J1a3 ¥ roJIoBbl HEBO3MOXKHO. [1py MaJibIX K€ YIJIOBBIX pazmMepax IIyM AUCKpe-
TU3alIMY He TIO3BOJISIeT YAYUYIIUTb pacro3HaBaHue Aaxe Mpu HaOII0AeHUM He-
dparMeHTUPOBAHHBIX MU300PAKEHUIA.

Jnana3oHbl ”HBAPUAHTHOTO BOCIIPUSITUS KAaK Y HEOTIBITHBIX MCITBITYEMBIX,
TaK U y OMBITHBIX, BBIYYUBIIMX JaHHbIA aJIaBUT CTUMYJIOB, OMMHAKOBBI. OT-
clofia cieayeT elle OJWH BaXKHbIA BbIBOJ: MHBApMaHTHOE OMO3HaHue obecre-
YUBAIOT JUMOO BPOXIEHHBbIE MEXaHU3Mbl, JTMOO MeXaHU3Mbl, BbIpaOOTaHHbIE
B MJIaZIcHYECTBE Ha paHHMX dTarax OHTOreHe3a.

PacnosHaBaHue 00BEKTOB, MTHBAPUAHTHOE K X pa3Mepy, SIBJISIETCS BaXKHel-
1€l 0COOEHHOCTBIO 3PUTEBLHOTO aHAJIM3ATOPA YeJIOBEKa, BO MHOTOM OIpee-
Jisioleit 3beKTUBHOCTD €r0 MOBEACHUS B peasibHOM MUpe. MexaHu3M UHBa-
PMAHTHOCTU He MellaeT paboTe MeXxaHu3Ma OLIEHKM pa3Mepa, OHM paboTaloT
onmHoBpeMeHHO [[tesep, Llykkepman, 1961; Iltesep u mp., 1975; CredaHosba,
1964; 1970; Stefanova, 1974].

KakoBbl MexaHM3MBbl MHBApUAHTHOTO OIucaHust pasmepa? PaccMoTpuM nBe
OCHOBHBbIE MOJIEJIN UHBAPUAHTHOT'O OMMCAHMs BOCIIPUHMMAEMbIX M300paXkeHU i
B 3pUTEJILHON CUCTEMe yesloBeKa. DTO TakK Ha3bIBaeMble MOEJb JIOT-TIOJISIPHOTO
KapTUpOBaHMS U MOMIEb MUpaMubl. O0e MOIEIM NCIOIb3YIOTCS B KOMITbIOTEP-
HBIX MpOrpaMMax JUTsl paclio3HaBaHUsI Pa3TUYHBIX KJIaCCOB OOBEKTOB.

Monenb JIOT-TIONSIPHOTO KapTUPOBAHUS YUMTHIBAET TEOMETPUIO TPOCK-
LIMM CeTYaTKU B 3pUTEbHYIO KOpY. M3BeCcTHO, UTO pa3Hble 00JaCTH CEeTYaTKU
MPOELMPYIOTCS B KOPY HEOAMHAKOBO, YTO HAXOIUT OTpaKeHHWE B 3HAYEHMSIX
dakTopa marHudukauuu [Hubel, Wiesel, 1974]. I1peodbpazoBaHue KOOpAMHAT
CeTYaTKM B MPOEKIIMIO €€ 30H B KOPY XOPOIIO OMUCHIBAETCS MEXaHU3MOM JIOT-
noJisipHoro KaptuposaHus [ Dow et al., 1981; Mehanian, 1991; Schwartz, 1980;
1983; Weiman, 1990; Zokai, Wolberg, 2005]. B Monenu jg0r-moJjisspHOro KapTu-
pOBaHUs PETMHOTOINMKA CTPUAPHON KOPHBI MPeACTaBIeHa CIOXHBIM Jlorapud-
MMYECKUM OTOOpakeHreM. BbIxoa curHasa u3 cTpuapHoOi KOpPbI MOC/Ie TaKOTo
TororpacpuyecKkoro mpeodpa3zoBaHUs MoJABEpraeTcst 06padoTKe B OOJBIINX pe-
LIETTUBHBIX TOJISIX 9KCTPACTPUAPHOI KOPHI.

Hpyrast Mojenb — Tak Ha3biBaeMasi MOJIEIb MUPaMUAaIbHON 00pabOTKM UH-
dopmanuu [Anekcanapos, [opckuit, 1985; enenun u ap., 1995; Burt, Adel-
son, 1983; Cantoni, Petrosino, 2002]. MmetoTcs pazanyHble MUpaMuaaibHbIe
MoJen 00paboTKU U300paxkeHnit. OObIYHO MUpaMUIHOE MpeAcTaBaeHue hop-
MUPYETCS TTyTEM ITTOCIEeIOBATEIbHONM CBEPTKU M300paKEeHUs ¢ HEKHUM SIPOM
(HammpuMep, raycCuaHoM), TTpu4eM i (GOPMUPOBAHUSI 1-TO YPOBHS MUpaMU-
IIbl MacIITad 3TOro siapa 0epeTcsl MPONOPLUUOHAIBHBIM 27, @ YACTOTA IUCKpPE-
TU3allMM — OOpaTHO MPOIOPLUMOHANIbHOI 2n. B pesynbraTe Kaxablii ypoBeHb
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MUPAMUIBI COAEPKUT B ceOe TTOABEPTHYTYIO MTPOCTPAHCTBEHHON (hUIbTpanuu
KOIMIO UCXOIHOTO N300paxeHusl B MaciTade, mpornopiinoHaabHoM 2x. Cyiie-
CTBYET MHOXECTBO BUJOB MUPAMUIHBIX MPEACTABICHU, OTIUYAIOIIMXCS IPYT
OT JApyra B OCHOBHOM THUIIOM MCIOJIb3YEMOTO SI/Ipa.

[Mpeamnonoxum, 4To y HaC UMeETCs psil U300paXkeHU i OJTHOTO U TOTO K& 00b-
eKTa B pa3JIMYHbIX MaciTabax. Eciu npeacTaBUTh Kaxa0e U3 3TUX U300paKeHU
B BUJI€ IUPAMMIIBI, TO MPU JIOOOM MaclITade 00beKTa Ha UCXOAHOM M300paKe-
HUU MOXHO OyZIeT HaiTh TaKoi ypOBEHb MUpPaMU/Ibl (3aBUCIIMEI OT MaciuTaba),
Ha KOTOPOM JIaHHbI 0ObEKT Oy/1eT UMETb MPUOIM3UTEIbHO OJMH U TOT XK€ pa3-
Mep. DTO CBOMCTBO MUPAMUIHOTO MPEACTABICHUS C YCIIEXOM MTPUMEHSIETCs, Ha-
npumep, B 0a3ax JaHHBIX 151 TOMCKa M300paXkeHU I 1o 00pasily WK B CUCTEMaX
MAaIIMHHOTO 3pCHUSI.

[Tpumep paboOThI pelIENTUBHBIX MOJIEN OJHOTO CJI0SI TMPAMUIIbI TPEACTABICH
Ha puc. 8.7. Ha aToM pucyHKe U300pakeHbl KPYIJible pelieNTUBHbIE MOJIsI HU3-
LIKUX OTIE0B 3pUTETbHOI CUCTEMBI.

Puc. 8.7. MNpumep moaenvpoBaHus paboTbl peLenTUBHbLIX Nonei 0gHOro crost nupaMmuapl
npuv pa3Homn cTeneHn doparMeHTaumm (cneesa — npv Mariom Yucne parMeHToB,
cnpaea — npu 6onbLuom). MNMokasaHbl on- 1 off-peLenTrBHbIE NOMS FAHMINO3HBLIX

KINeToK ceTyaTku OAHOro pasmepa

OpHeHTallMOHHAs COCTABJISIONIAs BO3HUKAET B Pe3yJIBTaTe KOHBEPITeHIIMHI
ONIM3NeXAIMX PEUENTUBHBIX mosiell. OIHAKO ecu MPEeArnoI0XUTh, YTO MUpa-
MHIa — 3TO BTOPOil, KOPKOBBIN MEXaHN3M, 00ECIIeUNBAIOIINI MHBAPUAHTHOCTh
BocTpusATUSI (DOPMBI, TO KOH(UTYpALIUSI peLIeNTUBHBIX TTosielt OyaeT nHoi. UH-
TEPECHO ITOIBITAThCS OIPENEIUTE JTOKATU3AIIMIO B KOpe MeXaHN3Ma MHBApHaHT-
Horo onucanus. PaHee HaMy ObLTN ITPOBEACHBI UCCIICIOBAHUS 110 JIOKATN3ALIAN
MHBAapUaHTHOTO IJ100aTbHOTO OMTMCAaHUS N300paXKEHUI B MO3TY XUIITHBIX MJIEKO-
nutatomux [[enenun, 1973]. B 6os1ee nmoznHux padboTax ObUIa MOKa3aHa JOKa-
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JIN3alys TJ100aTbHOTO ONMCAHUsI B MO3TY ITPUMATOB, BKITIoUast yesnoBeka [DoKuH
u ap., 2007; Braddick, Atkinson, 2007 a; 2007 b], 1 B TOMOJOTUYHBIX 00JIACTSX
KOPbI TOJIOBHOTO MO3Tra XUIIIHUKOB. DTU O0JIACTU MPECTPUAPHON KOPbl UMEIOT
0oJiblIMe pelieNTUBHAE MOJIs U HACTPOEHbI Ha HU3KUE MPOCTPAHCTBEHHbIE Ya-
crotsl [[lenenun, 1984].

[TonyyeHHbIe HAMU JaHHBIE O HAPYILIEHUY MHBAPMAHTHOCTHU BOCIIPUSITHS TIPU
pa3Mepax cTuMyJjia MeHblle (DoBea U paBHbBIE (POBEOJIE TIO3BOJISIIOT TTOATBEPAUTD
CIPaBeJTMBOCTb MOJEIN MUPAMUAAIBLHOIH 00pabOTKU. DTO CBSI3aHO C TEM, YTO
doBeosia COOTBETCTBYET OHOMY CJIOIO TTMPaMUIbl, & OAUH CJIOW MUPAMUIbI He
MOXeT 00eCTieUnTh MHBAPUAHTHOE OMUCAHUE.

ITpoBeneHHbIE HAMU CEPUN UBMEPEHUI KOTMYECTBEHHO UJLTIOCTPUPYIOT pa-
60Ty MexaHu3Ma OIMCaHMS, UHBAPMAHTHOTO K yIITy HAOTIOACHUSI TPEXMEPHOTO
obbekTa. B pamkax teopuu craructuueckux pemenuit H. H. KpacunbHuko-
BbIM M €ro coaBTOpaMu Oblia uccieaoBaHa 3 GEKTUBHOCTh 3pUTEIbLHON CU-
CTeMBbl YeJI0BeKa B YCIOBUSIX PAaCllO3HABAHUS TPEXMEPHbBIX TECTOBBIX OOEKTOB,
a7(haBUT KOTOPBIX 3amaH U orpaHuueH [KpacuiabHukoB, MupoHeHko, 2006;
KpacuinbaukoB u ap., 2006]. MccnegoBanue MPpOBOAWIN IS CIydaeB, KOTaa
YTOJI HaOTIOACHUS Ha dTarle paciio3HaBaHWsI MOT OBITh TTPOM3BOJIBHBIM, HO BUJ
00beKTa MOJ ATUM YIJIOM ObLIT 3HaKOM Habmonarento. [1pu uccienoBaHum npu-
MEHSIU METOJl CPaBHUTEIbHBIX U3MepeHUid. CyTh 3TOr0 MeTo/1a 3aKJII0YaeTCsI
B CpPaBHEHMU BEPOSITHOCTH OOHApyXXeHUsl CUTHajia HabJlogaTesieM U MaTeMa-
TUYECKOl MOJeNbl0 onTuManbHOro Haomonmatens [KpacunbHukos, Lllene-
nuH, 1997; KpacuibHukos u ap., 1999 a; 1999 6; 1999 B; 2002; 2003 a; 2003 0;
Shelepin et al., 2000]. Bbut KcroOAb30BaH MIMPOKUI KPYT TECTOBBIX OOBEKTOB:
OT TMPOCTEHIINX U300paXKEHUI TpeXMepHON IrpacdUKU 0 CIOXHBIX TpeXMep-
HBIX TIOPTPETOB JIIOJIEH C HATOXEHHOI TeKCTypoil. CpaBHEeHUE ¢ MIeaTbHbIM
HaOJoaaTeieM aBTOPbHI OCYILECTBIISUIM TIyTeM BBIYMCICHUS Ko3dhhuilmeHTa
abdekTuBHOCTU. DTOT KO duLreHT 0611 BBeneH [opanuvem bapioy u onpe-
NeJIsieTCsl CeAyoIrM 00pa3oMm:

K=Eid/Eh,

rne Fidwv Eh — noporoBblie 3HAUEHMSI SHEPIUU CUTHAasIa (contrast energies) IJis
UJeaIbHOTO HaOIonaTeliss U uyejoBeKa-HadoaaTess COOTBETCTBEHHO, KOTO-
pble 00eCTIeUnBAIOT ITPABUIBHOE OTTIO3HABAHNE N300paXKeHUs C OJHON U TOM Ke
BeposiTHOCThIO P. BennuuHa, obpatHas koaddbuunueHTy 2bGeKTUBHOCTH, TO-
Ka3bIBaeT, BO CKOJIbKO Pa3 HY>KHO YBEJIMUUTh IHEPTUIO U300pakeHUI B ciayyae
HX OTO3HABAHUS YeJ0BEKOM-Ha0I01aTeIeM MO0 OTHOLIEHUIO K SHEPTruu U30-
OpaxkKeHuii, 0ol03HaBaeMbIX UeaIbHBIM Ha0II0AaTeIeM, 111 TOTO YTOOKI ITOJTy-
YUTH OMMHAKOBBIE BEPOSITHOCTU MX TIPABUJIBHOTO OTIO3HABAHMUSI.

TTockoJibKy B onpejaeneHun Koapduurenrta 3pGeKTUuBHOCTH, COTJIACHO
I bapnoy, durypupyet uaeanbHblit HabIOAATEb, TO MIPEAIOIAraeTcs, 4YTo Bce
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rapaMeTpbl OIO03HABaeMOTO (MIEHTUMOULINPYEMOTO) N300paXkeHUsT UaealbHO-
My HaOJItoIaTeN 10 anpruopHO u3BecTHbI [Barlow, 1978]. B ciyuae xe yenoBeka-
HabJI0aTessl YacTh MapaMeTpoB U300pakeHUsI MOXKET ObITb allPUOPHO HEU3-
BecTHa. OTCyTCTBME anmpuOpHON MHGbOpPMALIMK O TapaMeTpax HaOJoIaeMbiX
U300pakeHuii, HarpuMep 00 OpUeHTAlMKU UK 00 yrje HaOJIoAeHUs, MPUBO-
JIUT K YMEHbIIeHNI0 KoadduimeHTa apdektuBHocTr [ KpacunbHUKOB, Mupo-
HeHKo, 2006 a; KpacunbHukoB u 1p., 2006 6].

ITpu ono3HaBaHWU TPEXMEPHBIX OOBEKTOB, HAOIIOJAEMbIX B TPEXMEPHOM
MPOCTPAHCTBE, UM MPU UX PA3HbIX MPOEKLMIX Ha IJIOCKOCTh UMEETCs TTPUH-
LIMITHATIbHOE OTJIMYKE OT OMO3HABAHMSI IBYMEPHBIX M300pakeHU I TPEXMEPHbBIX
00BEKTOB, MPEACTaBICHHBIX BCErAa MPU OJHOM U TOM K€ yIjie HaOMIOAeHMSI.
B uccnenopanusix H. H. KpacujibHUKOBa 1 COaBTOPOB, KaK B MEPBOM, TaK U
BO BTOPOM cJly4yae, OMO3HaBaHUIO TMPEAIIECTBOBAIO O0yUeHUEe HaOItonaTess.
B cnyyae ono3HaBaHUsI TpeXMEPHbBIX OOBEKTOB YIUIbl HAOIIOACHUSI OOBEKTOB,
MpeabsBAsIeMbIX HaOII0AATEI0 TTPU ONMO3HABAHUM, MOTYT HE COBIaaTh C yIjia-
MM HaOJIIOJEHMS, TIO/I KOTOPBIMU OHU OBLITH MPEAbSBICHbBI BO BpeMsT O0yUEHMUSI.
B ciyyae oro3HaBaHUSI 00BEKTOB Ha JIBYMEPHBIX U300PaXKEHUSIX U TIPU o0yUe-
HUW, U TIPY OTIO3HABAaHWU YIJIbI HAOMIOAEHUs ObLIM Beerma oaqnHakoBwl [Kpa-
CHJIBHUKOB, MupoHeHko, 2006 a; KpacunbHUKOB 1 ap., 2006 6].

Kak ocyecTpisieTcss B MO3re MpeACTaBIeHUE TPeXMEPHbIX 3PUTETbHbBIX
00beKTOB? DTOI MpobJieMe IOCBSIIECHbl padOThl MHOIMX aBTOPOB [Kpacuib-
HUKOB, Muponenko, 2006 a; KpacribHukoB 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]. CormacHo Mappy, Ha 3Tarie o0yIeHUs
3pUTeNIbHAsI CUCTEMA I10 PsIy IBYMEPHBIX MTPOEKIIMIA Ha CeTYaTKe TPEXMEPHbBIX
00BEKTOB CTPOUT WX TPEXMEPHBIE MPEACTaBAECHUSI B MO3Te HaOIoIaTeN s, KO-
Tophie U 3anomuHaeT [Marr, 1987]. [Tpu ono3HaBaHUM TPEXMEPHBIX OOBEKTOB
3pUTENIbHAS CUCTeMa CPaBHUBAET X TTPOEKIIMY Ha ceTyaTKax Iy1a3 C XpaHsIm-
MMCSI B TIaMsITU HaOJI0aaTessl TPEXMEPHBIMU MPEICTaBIEHUSIMU, CHOPMUPO-
BaHHBIMM Ha dTare o0yyeHus. 3aTeM Ha OCHOBAHUM 3TOr0 CPaBHEHUS HAOJIIO-
nareb MPUMHUMAET pellieHre O MPUHAIIEXKHOCTU MPEAbSIBASIEMbIX MPOEKLIMNI
TOMY WUJI1 UHOMY OOBEKTY.

IIpencraBnenue o dhopMe TpeXMEPHBIX OOBEKTOB M3 OKPYXKAIOIIETO Hac
Mupa Mbl OpMHUpPYEM Ha OCHOBAHMM MHOXECTBA MX IBYMEPHBIX MPOEKIIUIA
Ha CeTyaTKy HallluX IJa3, pyu 3TOM OJHOMY U TOMY K€ TPEXMEPHOMY OOBEKTY
MPU pa3HbIX yIriiax HaOJIOJEHUSI COOTBETCTBYET MHOXKECTBO CUJILHO pa3jinyao-
LIUXCS MEXIy cO00I ero AByMepHbIX Mpoekiuid. [TockoabKy yroa HaGatoaeHus
00beKTa, KaK MPaBWIo, HAOTIONATEIIO alPUOPHO HEU3BECTEH, 3TO YCIOXHSIET
YCJIOBUS HAOTIONEHUS 1, KaK CJIEACTBUE, TPUBOIUT K YMEHBIIEHUIO BEPOSITHO-
CTU MPABWIBHOTO OMO3HABAHMST 0OBEKTA B TOPOTOBBIX YCJIOBUSIX HAOTIOACHNUS,
a 3HAUUT, K yMEHbIIEHNIO KO3 dulimeHTa 3(pPeKTUBHOCTHU.
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B Hammx ucciaenoBaHusIX oOydyeHue ancaBUTy (HAOOpY) CTUMYJIOB MPOMC-
XOIWJIO BO BpeMsl TpoBeleHMsT M3MepeHuil. HabmomeHue m3o0pakeHUit mpu
TIEPBOM M3MEPCHUU TIO3BOJISIET WCITHITYEeMOMY O3HAKOMUTBCS W OIPEICTUTh
pa3Mep andaBurta cTUMYJIOB. [1pu TTocienyonmx n3MepeHusIx 3G HOEeKTHBHOCT
paboTHI HabIoAaTe s OblIa 00YCIOBIICHA 3HAKOMCTBOM C 3TUM ajdaBuTtoM. [1o-
BOPOTHI O0BEKTA B 3aAaHHBIX TIpeesiax BeJIMYMH He BIUsIN Ha 3 (PEKTUBHOCTh
OITO3HaHMs, TaK KaK TPEATOJIOKUTEILHO paboTal MeXaHU3M MHBApUAHTHOCTU
K TTIOBOPOTY (HAKJIOHY, paKypcy). B mocnemyromme THU, XOTS B TIPEAbSIBISIEMbIX
U300paXKeHUsIX Mbl MOHOTOHHO HapalllMBajJM OTKJIOHEHHE OT WCXOMHOTo yrjia
HaOJIONCHMSI, IIOPOTH PACIIO3HABAHUS HE YMEHBIIAIUCh. B KaskIioM HOBOM 13-
MepeHUU HaOlrogaTes b He 3Hall, KaKoil yroj HabmoneHus: OyaeT 3agaH. I[locie
O03HAKOMJIEHUS ¢ aJ(haBUTOM CTUMYJIOB BO BCE OCTaIbHbIE THU U3MEPEHUIT OTBE-
ThI HAaOTFOMATE s IEMOHCTPUPOBAI MHBAPUAHTHOCTD BOCTIPUSITHS K TIOBOPOTaM
TPEXMEPHOTO 00BEKTa B JTaHHOM JIMAaITa30He YIJIOB HAOIOICHMS.

CIIOXXHOCTD 00CYKIECHUS ITOTYIEHHBIX JaHHBIX 3aKJTI09aeTCSI MMEHHO B 00b-
SICHEHMM pabOThl MeXaHW3Ma MHBApUAHTHOCTU. OHA M3 CYIIECTBYIOLINX TH-
MOTE3 TPEIoJaraeT, YTo 3pUTebHas cUCTeMa TMPeACTABISIET CTUMYJIBI B TICH-
XOJIOTUYECKOM METPUUYECKOM TPOCTPAHCTBE Majioii padMepHoctu [Shepard,
Cooper, 1983]. Otot noaxon Ilenapaa moaaepXuBaeTcsi U pa3BUBAETCS APY-
TMMU HcciienoBaTe/sIMi. VI3MepeHUsT 1 MOJIEIbHBIC PacYeThl, BHIITOJHEHHBIC
OneapmadHoMm [Edelman, Bulthoff, 1992; Edelman, Weinshall, 1991; Podgio,
Edelman, 1990], u Haly JaHHBIE TTIOATBEPXKAAIOT UILIO O TOM, UTO pacIio3HaBa-
HUE TPEXMEPHBIX 00BEKTOB MOXKET ObITh OCHOBAHO Ha MPEICTAaBIIEHUN B MaJlo-
pa3MepHOM ITPOCTPAHCTBE TMTPU3HAKOB.

ViibMaH, pa3BuBasi CBOI MOAX0I Ha OCHOBE 00pa3HOro (rpadruueckoro) ornu-
CaHMsI, YTBEPXKIAET, UYTO PAaclO3HABaHME TPEXMEPHBIX OOBEKTOB 0a3upyeTcs
Ha KOMOMHAIIMKX MaJioTo Yucja BUIOB 0O0BEKTa, CBSI3AaHHBIX C Pa3JIMUHBIM Ha-
npasieHreM B3opa [Ullman, 1989; 1996]. ITpu npoBepke 3TOro moaxosia mo-
CPEICTBOM TICUXO(MU3NICCKUX OIBITOB ITOTyYeHBI TaHHBIC, TIOXIEPKIBAIOIIIIEC
TEOPUIO MHTEPITOJISIIINKA ABYMEPHBIX BUIOB IIPHM PacliO3HaBAaHUU TPEXMEPHBIX
00beKTOB. CUMTAETCsI, YTO CIIOCOOHOCTh PAacIO3HABAHUS TPEXMEPHBIX 00b-
€KTOB OCHOBaHa Ha reHepaliy MabIOHOB ¢ METPUYECKUMU CBOMCTBAMU, KO-
TOpBIE BBIYYMBAINCH TIPU Pa3HBIX OPUCHTALIUSAX. TpeXMEpHBINi 0OBbEKT B 3TOM
ciIydJae TIpeICcTaBIIsIeTCs KaK psi IBYMEPHBIX I1adaoHoB [ KpacmipHUKOB, M1-
poHeHko, 2006 a; KpacuinbHuKoB 1 ap., 2006 6].

AJIBTepHATUBHBINA TIOIXON B OIMMCAHUM TPEXMEPHOM CTPYKTYPHI OOBEKTOB
OCHOBaH Ha MCIOJIb30BAHMN OOBEMHBIX TeOMETPUIECKUX IIPUMUTHUBOB, TaK Ha-
3bIBAEMbBIX TeOHOB. ECTh psiIl CyIIeCTBEHHBIX CBOMCTB Te0OHOB. OIMH FeOH MOXKHO
OTJIMYUTD OT APYTUX TIPY HAOITIOACHUM C JTIOOBIX TOUEK 3pEHUS, 32 UCKITIOUEHEM
PEIKUX CITyJ9aeB ¢ OUYeHb OTPaHMYCHHBIMM YIJIAMU, B KOTOPBIX TTPOEKITNS Te0Ha
JAHHOTO TUIIa CTAHOBUTCST HEOTIMIMMOI OT IMPOEKIINY TEOHA IPYTOro TUIIA, Ha-
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npuMep B ciiydae cchepbl U IIWIMHAPA, HA0II0AaeMOTO ¢ TopIia. [COHbI yCTOMIUBEI
K 3pUTeIbHBIM TToMeXaM. [10CKOIbKY TeOHBI IPOCTHI, OHU JIETKO IMOAIEPKUBAIOT
TeLTAIBT [JIAJAKOTO MPOIOJIKEHUSI, UTO AEAeT X UIEHTU(DUKALUIO YCTOMYMBOM
K YaCTUYHOMY ME€PEKPHITUIO U HAJIOKEHUIO MYJIBTUIIIMKATUBHOM ToMexu. [€oHbI
MHBapUMaHTHBI K HaMpaBJIeHUIO ocBellleHUus. [€OHbI OTIMYAIOTCS KaueCTBEHHO,
JIByMSI WJTA TpeMs aTpuOyTaMu, TAKUMM Kak TIpsiMasi Wi U30THYTasl, Mapajlieib-
Has WM HemapaijiesibHasl, TOJIOKUTEIbHAS U OTpULIaTeIbHAsT KpUBU3HA. DTU
KaueCTBEHHbIE OTIMYMS MOTYT OBITh JIETKO PA3JIMUYUMBbI, UYTO U TEOHbI JIEJIAET JIeT-
KO pa3IMYMMbIMU, a TAKXKe O0BEKThI, U300paKeHUsT KOTOPBIX MOTYT ObITh CKOM-
MOHOBaHbI 13 3THX reoHoB |Biederman, Cooper, 1991 a; 1991 b; Lazareva et al.,
2008; Hummel, Biederman, 1992].

JT1060ii TpexMepHbIt 0OBEKT MOXKET ObITh OMKMCaH HAOOPOM F€OHOB PA3TUYHBIX
TUMOB. B paMKax TaHHOTO MOAX0/a MPEANONAraeTcsl, YTO KIOUEBYIO POJIb 3ECh
MOTYT UIpaTh crieluduueckue Mpu3Haku, OTHOCUTEIbHO YCTOMUMBBIE K Bpallle-
HUI0 00BEKTA M UTPAIONIUE LIEHTPATBHYIO POJIb B pa3TMYeHUN OTAEbHbIX €T0 2Jie-
MEHTOB — TeOHOB. B pesysibrate HabaogaTe b MOXET pacro3HaBaTh OOBEKT MPU
BpallleH1H 6e3 MpeIBapuTeIbHOTO 3HAKOMCTBA C HOBBIMM €T0 BUIAMMU.

bbuto nokazano [Wang, 2005], uto 006e3bsiHbl, 00YYMBIIUCH PA3AEIITh UH-
NUBUIAYATbHbIE BUIbI OOBEKTOB, ObLIA CIIOCOOHBI pacro3HaBaTh OOBEKTHI TPU
BpaIlleHUH MOCcIeTHMX 10 60°, XOTd y HUX He OBIIO BO3MOXHOCTU U3YIHTh ac-
coLMaluUM MEXIy MapaMM pa3IMuHbIX BUAOB 00beKTa. bbulo caenaHo npeamno-
JIOKEHME, YTO pacrio3HaBaHWe MPU MaJIbIX WK CPETHUX U3MEHEHUSIX YIjla Ha-
OJIIOIeHUS] 3aBUCUT OT ITPU3HAKOB, OOIIMX JJISI Pa3IMYHBIX BUIOB 00beKTa. DTH
JIaHHbIE TAaKXe COBMANAIOT C Pe3yJibTaTaMU MPOBEIEHHbIX HAMU U3MEPEHUH.
Hamu naHHble MO3BOJISIIOT MPEANOJ0XUTh, YTO 11a0JI0H (00pa3 HabIonaeMo-
T0 TPEXMEPHOTO 00bEeKTa) BbIpabaThIBAETCsI Cpasy IMOcCje MepBOro MpeabsBie-
HMST ABYMEPHOTO M300pakeHUs. DTOT 11a0J0H 00J1aaeT CBOMCTBAMU MHBApU-
aHTHOCTH, TaK KaK He 3aBUCUT OT OpUEHTAllUM O0bEKTa, MO KpaitHeil Mepe OT
15 mo 60 yra. rpax. OgHaKO TOYHBIN JUana3oH He ObLI ITOKa3aH M3-3a 0COOEH-
HOCTel MpoBeeHus ucciieqoBaHuil. Tak, Mbl ITOCae10BaTeIbHO HaKaIIMBaIN
OTKJIOHEHUE Ha Ompee/IeHHbI yroi ¢ maroMm B 15 yri. rpaa. [TogoOHBI aj-
TOPUTM MPOBEACHUSI U3MEPEHU ObLT 00YCJIOBIEH HEOOXOIMMOCTbBIO TTOJTyYe-
HUsI OCHOBHBIX IaHHBIX 0€3 00yueHMs1 HabJtoAaTe sl BceMy Habopy CTUMYJIOB.

Bo3MoXHO, 3puTesibHasl CUCTEMa DKCTPAIOJUPYeT MOJydYeHHbIe TIpU TMep-
BOM MPEIbSIBICHUN CBEEHUs 00 U300pakeHUU MPU OJHOM yIJie HAOIIOAEHUS
Ha ApYyTYe yribl HaOMIOAEHUSI.

PesynabTaTthl MpOBEASHHBIX HAMU U3MEPEHUI HE COOTBETCTBYIOT MCXOIHOM
TUIIOTe3€, COMIACHO KOTOPOI TOUHOCTh U MOJIHOTA (DOPMUPYEMBIX 111a0JIOHOB
3aBUCAT OT KOJWYECTBA YIJIOB HAOJIOMCHUS, MCITOIB30BAaHHBIX Ha 3Tare 00-
yueHus [KpacuiabHnkoB, Muponenko, 2006 a; KpacunbHukos u 1p., 2006 6].
HcnbiTyeMble B HAIIMX MCCIEAOBAHUSIX ObUIM B3POCIBIMU JIIOAbBMU, TTOITOMY
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MEXaHU3M DKCTPAINoJISIINUN Y HUX paboTal ellle Mpu 00y4eHUH JaHHOMY KJ1accy
M300pakeHMIT, a MBI TIPUMEHSIM CTUMYJIbI, 3HAKOMBIC B ITOBCETHEBHOM XXU3HU.

TTosnyyeHHbI HAaMU pe3yJbTaT BaXeH, TaK Kak, COrJaCHO UCXOAHOM TMIO-
Te3e, TOYHOCTb U MOJHOTa (DOPMUPYEMbIX 1IAOJOHOB 3aBUCST OT KOJIMYECTBA
YIJIOB HAOJIIOIEHUST, UCTIOJIb30BAHHBIX Ha ATare o0y4eHMsI.

[Tpu uzmeHeHnn macTadba paboTalOT BPOXKIEHHbIE MEXaHU3Mbl MHBAPUAHT-
Hoctu. [11a6ioH, UM Ko MHBApMAHTHOTO OMMcaHus o0pa3a, — 00O0OIIEHHBIH,
YTO TO3BOJISIET KCTPANOJUPOBATh JAHHBIN 111a0JIOH Ha Jpyrue OpUeHTaluU
¢ IIaroM Io MeHbIIei Mepe B 15 1 MmakcumyM 60 yIuI. rpam. DTo yTBEpXKIeHUE
OCHOBAHO Ha pe3yJjibrarax, MoJyYeHHbIX B TpeThell cepuun uaMepeHuii. B 3pu-
TeJbHOIT CUCTEeME, BEPOSITHO, JOCTATOYHO XPAaHUTh HECKOJBKO 11a0JTOHOB IMPU
Pa3HBIX (1aJIeKO OTCTOSIIINX) pa3BoOpoTax OAHOTO 00bekTa. Takum oOpa3oM,
MOXHO TIpeAnoiaratb, YTO HETOUHOCTb, & BEpHee 000011IEHHOCTh, UHBAPUAHT-
HOTO OMUCAHMSI K Pa3BOPOTaM IO3BOJISIET OCYILIECTBUThL CXKAaTUE 3HAYUTEbHOM
nHGOPMALIVN.

8.3. MHBAPMAHTHOCTbB BOCIIPUITUA
M30BPASKEHMIM ITOCAE BEMBAETHOM
OUABTPALIMU

B cratbe «9KcneprMeHTaIbHOE UCCIeIOBAaHNE MHBAPUAHTHOTO BOCTIPUSITHSI
BEUBJIETHBIX N300pakeHni» [Yuxman u np., 2011] Hamu onucaHbl IcUxou3u-
YECKUE MCCIIEIOBAHUST 3pUTEBHOTO BOCIIPUSATUSI HETMOJHBIX KOHTYPHBIX M30-
opaxeHuit. M3o0paxkeHus1 CHHTE3UPOBaIl C ITIOMOIIbIO BeliBIeTOB. B KauecTse
BeliBieToB ucnob3oBau DoG-dynkimio (Difference of Gaussians) u opueH-
TUPOBAaHHbBIEC BEWBJICTHI, CITIEKTP KOTOPBIX OTPaHMYEH KaK 110 YaCTOTHOMY Jva-
Ma30HY, TaK U Mo AMana3oHy opueHTaluii. BapbupoBanu pazmep n300pakeHui,
YHCJIO U YIJIOBOM pa3Mep BeHBJIETOB. YCTaHOBJIEHA 3aBUCUMOCTb MEXIY Xapak-
TEPUCTUKAMU BEBJIETOB U TOPOraMM PACcO3HABAHUST HETIOIHBIX U300pakKeHUIA.
bbu10 MokazaHo, 4TO 3pUTe/IbHAS CUCTEMa YeJoBeKa, Hapsiay ¢ BO3MOXKHOCTHIO
BOCTIIPUSITHSI WHOWBUAYaTbHBIX OCOOCHHOCTEH M300paXkeHWil HaOJ0IaeMOoro
00beKTa, 00J1a1aeT CrOCOOHOCThIO MHBAPUAHTHOTO BOCIIPUSTUSI OOPa30B MpHU
M3MEHEHUU Pa3IMYHbIX MapaMeTPOB 3PUTEIbHOIO NPEeACTaBIeHUS] OOBEKTOB —
OCBEIIEHHOCTH, pa3Mepa, opyueHTauuu. OQHaKo 10 CUX MOp He B MOJHON Mepe
orpe/esieHbl AMana3oHbl MTHBAPUAHTHOCTU 3pUTETBHOTO BOCIIPUSTHS TIO IIIUPO-
KOMY CIIEKTPY BapbUPYeMbIX ITApaMETPOB HAOII0MaeMbIX 00BEKTOB.

Ilcuxodusnueckre M 37JeKTpOoU3UOJOTUYECKHUE UCCAENOBAHUS MHBApU-
AHTHOCTM PacCIiO3HABaHUS YEJIOBEKOM 3PUTEbHbIX 00pa3oB MOMUMO (yHaa-
MEHTAJIbHBIX LIeJell UMEIOT MPUKIAIHOEe 3HAUYeHUe ISl pa3pabOTKM CUCTEM
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MallIMHHOTO 3peHusi. UMeHHO pellieHre MpakKTUUeCKUX 3a1a4 TpeOyeT ornpee-
JICHUST KOJIMUECTBEHHBIX AUarna3oHoB nHBapuaHTHocTH [Ghosh, Petkov, 2005].
OTCyTCTBHME MaHHBIX O TUAITa30HaX MHBAPMAHTHOCTH 3pUTEIBHOM CUCTEMBI Ue-
JIOBeKa K pa3IMIHBIM IIpeoOpa30BaHMSIM ITapaMeTPOB HAOII0IaeMbIX OObEKTOB
BBIHYX/Ia€T MHXKEHEPOB 3afaBaTh M30BITOYHBIC XapaKTEPUCTUKHU UISI UCKYC-
CTBEHHBIX PACIIO3HAIOIIUX CUCTEM.

Bormpochl n3yuyeHNsT ”THBApMAHTHBIX MEXaHU3MOB 3PUTEJIBLHOTO BOCTIPUSATUS
MPUBJICKAIOT BHUMaHUE MHOTUX MccienoBateieit. MI3BecTHBI pabOTHI 110 MHBA-
PUAHTHOMY OITMCAHMIO 3pUTEIIEHBIX M300paskeHIIT 0OBEKTOB Ha Oa3e TaK Ha3bl-
BaeMOro JIOr-TTOJISIpHOro KapTupoBaHus [Mehanian, Rak 1991; Weiman, 1990;
Zokai, Wolberg, 2005]. ITocineaHee xapakTepu3yeTcsl y9eTOM TeOMETPUU MPOEK-
LU CeTYATKU B 3PUTENILHYIO KOpPY, TIPY 3TOM PETMHOTOIMKA KOPBI MPEeACTaB-
JIEHa CJIOKHBIM JIOTapU(PMUISCKAM OTOOpaskeHWEM 3pUTEbHOM ciieHbI. Ormm-
CaHME OTIEIBHBIX OOBEKTOB B 3TOH CIIEHE MOIIONHSET MOICNb COITacOBaH-
Hoil ¢unbrpaunu [KpacunbHukos, Llenenun, 1997]. [las onucanust nsobpa-
KEHUI M CLIEH IPUMEHSIIOT ITMpaMUIaIbHOE MPpeAcTaBieHre 00pabOTKU 3pH-
TeJIbHOI MHMopMaunu [Anexkcanapos, Topckuii, 1985; lenenun u ap., 1995;
Burt, Adelsjn, 1983; Cantoni, Petrosino, 2002]. [TupamunanbHoe npeacTaBieHne
bopMuUpyeTCs ITyTeM TocIeToBaTeIbHOM CBEPTKHU M300pakeHMS ¢ HEKUM SITPOM
(HaTpuMep, TayCCUaHOM), IMMpUIeM 1T (POPMUPOBAHUS N-TO YPOBHST MTUPAMM-
JIbl MacIuTab 3TOTO siApa OepeTcst MPOIMOPLMOHATBHBIM 21, a 4acTOTa AMCKPe-
TU3alMU — OOpPaTHO TMPOMOPIMOHATLHON 2n. B maHHOI paboTe cTosia 3a1a-
Yya UCCaeI0BaHMS B TICUXO(PU3NOIOTMUECKUX SKCIIEpUMEeHTaX MHBAPUAHTHOCTH
K YIJIOBBIM pa3MepaM 3pUTEILHOTO BOCTIPHUSITHSI HETIOJHBIX KOHTYPHBIX M30-
OpaxkeHUIT 00BEKTOB. J1JI OpraHu3auy SKCIePUMEHTATBHOTO U3MEPEHHUS TH-
aIta30HOB MHBAPUAHTHOCTH 3PUTEIBHOTO BOCIIPUSATHSI HEOOXOAMMO OBLIO BbI-
Oparh OMNpeneeHHYI0 KOJMYECTBEHHYIO XapaKTePUCTUKY, KOTOpasi OMUCHIBAET
pe3yabTar Bocnpusitus. B Hammx npenbyiyiux padorax [Shelepin et al., 2004;
Chikhman et al., 2006; IllenerH u np., 2008] mpeacTaBieHbl CEpUU SKCIIEPU-
MEHTOB IT0 M3YYECHHUIO MHBAPMAHTHOCTH 3PUTEIHLHOTO BOCTIPUSITHS, B KOTOPBIX
B KayeCTBE TAKOM XapaKTepUCTUKH MCITONB30BAaJICS pe3yiIbTar [oJuIMH-TecTa —
TecTa BOCIPHMATHUSI HEIOJHBIX M300paxkeHuit. Haim mpenpiayiiye ucciaenona-
HUSI MTHBAPUAHTHOCTHU C MCITOb3oBaHMeM Metonuku [oyummH-Tecta [Chikhman
et al., 2006; Baxpameesa u ap., 2008] rmokasanm, 4To B JuaIia30He YIIIOBBIX pas3-
MepoB oT 1 10 50° moporu BOCIIpUSITHSI HETIOJIHBIX M300paKeHUl He 3aBUCSIT OT
HX YIJI0BOTO pa3dmepa. OMHAKO y CTAHAAPTHOM MeTONMKHY [OJUTMH-TecTa MMeeT-
Cs1 HEIOCTATOK, KOTOPBI MOXHO OIPEAEIUTh KaK HECOIJIaCOBAHHOCTh BO3IEH-
CTBUSI UCTIOJIb3YEMBIX 3pUTETbHBIX CTUMYJIOB C OpraHu3aleil peuenTUBHBIX IT0-
JIelt 3puTeTbHOM crcTeMbl. OCHOBHOM MCTOYHUK 3TOI HECOTTTACOBAHHOCTH CBSI-
3aH C TeM, YTO KOHTYpHbIe OMHAPHBIC 3PUTEITBHBIC CTUMYJIBI XapaKTePU3YIOTCS
IITAPOKUM CIIEKTPOM ITPOCTPAHCTBEHHBIX 4acTOT. OTHAKO U3BECTHO, UYTO HEMPO-
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HBI 3pUTEJBbHONM KOPBI TOJIOBHOTO MO3Ta pearupyloT Ha CTUMYJIbI, CIIEKTPHI KO-
TOPBIX JIEXKAT B OrpaHUYEHHBIX AWaIla30HaX MPOCTPAHCTBEHHBIX YacToT. 7151 pe-
LIENTUBHBIX MOJIel HEMPOHOB MEPBUYHON 3PUTEIbHON KOPbI CPEeHSIsI IIMPUHA
9TOro JMara3oHa, 1o JaHHBIM 3KCIIepUMEHTOB, paBHa 1,4 okTaBbl [ DeValois et
al., 1982; lenenun, 1981; enenuH, 1982]. Kpome Toro, 6oblias yacThb pe-
LIETITUBHBIX TOJIEH 001aaeT OPUEHTALIMOHHOM M30MPATEIbHOCTBIO U pearnupy-
€T Ha CTUMYJIBI, CTIEeKTpaJIbHble KOMITOHEHTBI KOTOPBIX UMEIOT OIpeleIeHHbII
nuanazoH opueHTauuit. CriekTp OMHapHbBIX (HparMeHTUPOBAHHBIX M300paxe-
Huit cTaHaapTHoro ITo/uIMH-TecTa MepeKphIBAeT MOJOCHI MPOIYCKAHUS peLier-
TUBHBIX TM0JIeil OOJBIIMHCTBA HEMPOHOB, TaK KaK B HEM COJEPXKATCs HU3KOoYa-
CTOTHBIE I BHICOKOYACTOTHBIE COCTaBISIONINE.

BosHukaer Bonpoc: MOXHO JiM ¢(hOpMUPOBATH ONTUMAIbHBINA 3PUTEIbHBII
CTUMYJI, U30MpaTESIbHO BO3AEHCTBYIOIINIA TOJIHKO HA HEOOJIBIIIYIO TPYIIITY HEMPO-
HOB € OJIM3KMMU MPOCTPAHCTBEHHO-YACTOTHBIMU XapakTepucTukaMu? OueBua-
HO, TaKO# CTUMYJI IOJIKEH UMETD YIJIOBOM pa3mep, He MPpeBbILIAIOIIUIA YTJI0OBO-
ro pa3Mepa PELIETITUBHBIX MOJIEW 3TOM IPYIIIbI HEMPOHOB, & Er0 CHEKTP TOJIKEH
JiexkaTb BHYTPU 00J1aCTU TIPOCTPAHCTBEHHBIX YaCTOT, Ha KOTOPYIO 3TU HEMPOHBI
HacTpoeHbl. KpoMe Toro, 3KCITepuMeHTATBHO OBITO TTIOKa3aHO, YTO TS peliel-
TUBHBIX M0JIE HEUPOHOB MEPBUYHOM 3pUTEBHON KOPHI IIIMPUHA TTOJOCHI MPO-
MyCcKaHusl, BbIpaxkeHHasl B OKTaBax, He 3aBUCUT OT MPOCTPAHCTBEHHOM YacTo-
Thl, HA KOTOPO#l OHU JAlOT MaKCUMAaJbHbINM OTKIUK. ClieqoBaTeIbHO, CIIEKTPhI
3PUTENIBHBIX CTUMYJIOB TOXE JOJKHBI 00J1a1aTh TUM CBOMCTBOM, TO €CTh IIIM-
pMHAa MX CIIEKTPOB B OKTaBaX He IOJDKHA 3aBUCETh OT YAaCTOThI MAaKCUMyMa MX
creKTpa. DTUM TPeOOBAHMSIM OTBEYAIOT BEMBIETbl — (DYHKIIMU, UMEIOLINE XO-
POLIYIO JIOKAJIU3AIMIO KaK B MMPOCTPAHCTBEHHOM, TaK U B YACTOTHOM 00JIaCcTH.
B ob611iem cityyae 1ByMepHBI BEMBIET MOXET ObITh ONMUCAH KaK (YHKILUS Cle-

TTYIOILEro BUIA!

1 (X=X -

f(X.y)=*g Oly yO ,

S S S
rae g(x, y) — GbYHKIMS ¢ HYJIeBbIM CPEIHUM 3HaueHUEeM, OTBevarolas Tpedo-
BaHUIO XOPOUICH MPOCTPAaHCTBEHHOM 1 YaCTOTHOM JIOKAIU3alUu; S — MaciiTad
(pasmep BeiiBieTa); X, ¥, — KOOPAMHATHI LICHTPA BeWBIICTA.

IIpocreiiimM puMepoM BeiiBieTa siBseTCsl TaK HazbiBaeMmast DoG-pyHK-

uus (Difference of Gaussians) — BeiiBJieT, IIpeaCcTaBISIIOIINI COO0M pa3HOCTh
JIByX IByMepHBIX (pyHKIIMIi [aycca ¢ pa3nuaHON MOMyIIMPUHOMN:

f(x,y.0)= P exp(—(x* + y?)/ (26%)) -
1
—WEXP(—(XZ + yz) /(2N 20'2)),

Ilie 6 — CTaHIapTHOE OTKJIOHEeHUE; N — MaclITaOHbIN KO3(PPUITUEHT.
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Ha puc. 8.8 mokazanbl nmpumepsl DoG-GyHKINI Tpex pa3MepoB U UX aM-
IUIMTYIHBIE CIIEKTPBI. AMIUIMTYIHBIA CIEKTP (PparMeHTUPOBAHHOTO M300pa-
>KEHMUsI, COCTABJICHHOTO M3 TaKWX BEBIIETOB, OYIET JICKaTh B TOM K€ YacTOT-
HOM JMaria30He, YTO U CIIEKTP OAMHOYHOrO BeliieTa. OmHako DoG-hyHKIUS
XapaKTePU3YeTCsT TEM, YTO €€ CITEKTP COACPKUT CIIEKTPaIbHbBIC COCTABIISIIOIINE
€O BCEMM BO3MOXHBIMU opueHTanusamu [Yuxman u np., 2011].

Puc. 8.8. N3o06paxeHunss DoG-yHkuwmi (a) n nx cnektpos (6)

Mexny TeM HepOHbI 3pUTEIbHONK KOPbl MOTYT 00J1alaTh OPUEHTALIMOHHOMN
U301 pPaTeIbHOCTbBIO, /ISl 9KCIIEPUMEHTOB C HUMU MOXET MOTPEOOBATLCS CTUMYJT,
CEJIEKTUBHO BO3JIEVCTBYIOIINI TOJBKO Ha KJIETKUA, YyBCTBUTEJIbHBIE K KAKOW-TO
onpeneseHHol opreHTalMu. CyliecTBYIOT BEHBIETbI, KOTOPbIE YAOBIETBOPSIIOT
9TUM TpeOOBAHUSIM, — OPUEHTUPOBAHHBIE BeliBaeThl. K HUM OTHOCSTCS, Ha-
npuMep, BeWBIIEThI, 00Iaal0IIMe CEJEKTUBHOCTbIO KaK MO MPOCTPAaHCTBEHHOM
JacToTe, TaK U 1o opueHTauuu GyHKumu [abopa u npeacrapisionie coooi cu-
HycoMIly, YMHOXXEHHYI0 Ha ¢yHKIuMo [aycca:

f(X,Y,0,0,9) =G(X,y,0)cos(2rm(XCcos(®)) + ysin(0)) + @),

Ie ¢ — cTaHIapTHoe oTKJIoHeHue; G (x, y, o) — byHkuus laycca; ® — mnpo-
CTpaHCTBEHHas 4acToTa; 6 — opueHTalus; ¢ — dasa.

Ha puc. 8.9 nokazaHbl mpuMepbl OPUEHTUPOBAHHBIX BEHBIETOB pa3HbIX pa3-
MEPOB U UX aMIUTUTYAHBIE crieKTphl [Yuxman u np., 2011].



Hneapuanmmnocmo 3pumenvroco 60CHpUsMus 163

Puc. 8.9. N306paxeHns opmeHTUpOBaHHbIX BEVBINETOB (&) U UX cnekTpoB (6)

Utak, ¢hopMUpys TeCTOBbIE HEIOJHbIE N300pakeHUsI U3 BEUBJIETOB, MOXHO
MpearioaaraTh MX BO3AEHCTBUE TOJIBKO Ha HEOOJIBIITYIO IPYIIITY 3pUTEIbHBIX HEll-
POHOB C OJM3KMMM MPOCTPAHCTBEHHO-YACTOTHBIMU TMOJOCAMM MPOITYCKAHUSI.
K coxanenuto, ectb oauH (hakTop, KOTOPBIii HE MO3BOJISIET JIETKO 10CTUYb TAKOMH
TOYHOI U30MpaTeIbHOM CTUMYJISILUU. JI€710 B TOM, YTO CIIEKTPHI MHOI'MX BEMBJIE-
TOB, B YaCTHOCTH DoG-(PyHKIINI, HECMOTPsI Ha BBIPAKEHHBIM MUK, JOCTATOYHO
LIMPOKU U MOTYT CYIIIECTBEHHO MEePEKPbIBATHCS, UYTO CHMXKAET N30MPaTeIbHOCTh
BO3IEHCTBYS C(POPMUPOBAHHBIX HA UX OCHOBE BU3YaJIbHbIX CTUMYJIOB.

Ha puc. 8.10 nokazaHbl ceueHUsI ABYMEPHBIX CIIEKTPOB ABYX DoG-(DyHKLMIA,
OTJIMYAIOIIMXCS TT0 YIJIOBOMY pa3Mmepy B 2,8 paza. BumHo, 4To MX CIIEKTPHI Cylle-
CTBEHHO MEPEeKpPbIBAIOTCS, XOTS UX MaKCUMYMBbI XOpPOLIO paszeieHbl. s cpas-
HEHUSI BHU3Y MOKa3aHa IIMpHHA TOJ0ChI TTPOMYCKAHUs TUIMTMYHON KJIETKM Tep-
BUYHOW 3pUTEIbHOM KOpbI, paBHas 1,4 okTaBbl. OueBUAHO, B 3TY IOJIOCY MOMNa-
narot oba criektpa. B pesysisrare Ha BelBIeT, KOTOPbIi SIBISIETCS] ONTUMATbHBIM
CTUMYJIOM JUISl OTIpENeIeHHOM TPpyMIbl HEHPOHOB, OYIyT pearupoBaTh TaKXKe U
JIpyTve HEMPOHbI, €CIU TTPOCTPAHCTBEHHO-YACTOTHBIE TUAIa30Hbl UX PELeTTHB-
HBIX T0JIEH 1axke HE3HAUUTEIbHO MEePEeKPhIBAIOTCS CO CIIEKTPOM JIaHHOTO BeilBIe-
Ta. YTOOBI YCTPAHUTD STOT HEXEIATeIbHbIN 2((EKT, MOXXHO MCIIONb30BATh MTPO-
CTOIA MprieM MOHMXKEHUsI KOHTPACcTa BEMBJIETOB 10 MOPOroBOro ypoBHs. OCHOBa-
HUEM JUISl 3TOTO CIIYKUT MPEAroaoKeH e, YTO TTPU TTOPOTOBOM KOHTpPACTe BEiB-
JIeTa Ha Hero OyIyT pearpoBaTh TOJIbKO T€ HEMPOHBI, TSI KOTOPBIX OH SIBJISIETCS
OITUMAJIbHBIM CTUMYJIOM. Y HEUPOHOB, JIJIs1 KOTOPBIX 3TOT BEUBJIET HE SIBISIETCS
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ONTUMAaJIbHBIM CTUMYJIOM, PeaKIlvsl Ha CTUMYJT OKaXKeTCsl HUKE YPOBHS BHYTPEH -
Hero 1ryMa. Takum 006pa3zoM MOXHO TMCKPUMUHUPOBATh M30MpaTeIbHOE BO3ICH -
CTBH€ CTUMYJIOB MO MPOCTPAHCTBEHHOM YacTOTE, TO €CTh CTUMYJIUPOBATH TOJBKO
T€ HEMPOHBI, UT1 KOTOPBIX JAHHBIA CTUMYJI SIBJSIETCS] OJIM3KUM K ONTUMAJTbHOMY.
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Puc. 8.10. CeyeHunsa aBymMepHbIX cnekTpoB DoG-yHKUMI, OTAMYAIOLLMXCS MO YIIOBOMY
pa3mvepy B 2,8 pa3a; BHM3Y NnokasaHa LUMpMHa NOM0Ckl NPOMYCKaHUsA TUMUYHOW KNeTKn
NepBUYHON 3pUTENBHOW KOpbI, paBHas 1,4 okTaBbl

[Mcuxodusuueckuii 5KCNEPUMEHT ¢ UCIOAb30BAaHUEM CTaHIAPTHOI METO-
nukuy [oMH-TecTa MpOBOAUTCS CleaytoluM oopazoM. MmeeTrcst HaGop U3 He-
CKOJIbKUX JIECSITKOB KOHTYPHBIX M300paKeHU I 00111EU3BECTHBIX OOBEKTOB, XO-
pOILIO 3HAKOMBIX UcnibITyeMoMy. KommnbloTepHast mporpaMma pa3ouBaeT KOH-
TYpBI 3TUX U300paxeHni Ha HparMeHTsl (GUKCUPOBAHHOIO pa3Mepa, KOTOpbie
BBIBOJISITCS B CIy4YallHOM MOPSIIKE HAa 3KPaH MOHUTOpPA, MOCTENEeHHO hopMu-
Py MOJHBIN KOHTYP 00beKTa. BriBO (hparMEHTOB OCTaHABIMBAETCSI B MOMEHT,
KOT/Ia MCHBITYeMbI pacnio3Han uzobpaxenue. [1pu aTom nporpamma ukcu-
pyeT B MOMEHT PACMO3HAaBaHUS CTEIIEHb TOPOTOBOM (pparMeHTalIuy n300paxe-
HMSI, KOTOpasi paBHa OTHOLLIEHUIO CYMMapHOM IJIOLAAM IPEAbsIBICHHBIX dpar-
MEHTOB KOHTYpa K MOJHOH IJIOIIAaAu KOHTYypa. YeMm Bblllie 3TOT MPOLIEHT, TeM
XyKe pacro3HaeTcsl u3odpaxeHnue. B mpoBeJeHHBIX HAMU U3MEPEHUSIX UCTIbI-
TyeMbIM TMPEABSIBISUIUCH B pexume [OJUIMH-TECTa HEINOJHbIE M300paKeHUsl,
COCTOSIILIME U3 1IeToYeK BeiBaeToB. st popMupoBaHUST TECTOBBIX U300paxe-



Hneapuanmmnocms 3pumenvHo20 60CnpUIMUSL 165

HUI UCTIONB30BAIUCh KaKk DoG-(pyHKIIMM, TaK U1 OPUEHTUPOBAHHBIE BEWBIe-
ThI. B KayecTBe TECTOBBIX M300paKeHU-CTUMYJIOB OBIITM MCITOIH30BaHbBI KOH-
Typbl OyKB 1 1Udp (Bcero 24 nzobpaxkeHust). [Ipu cuHTE3e HEMoJaIHOTO N300pa-
KEeHUSI KOHTYpP OYKBbI WJIM LU(PbI alITPOKCUMUPOBAJICS 1LIEMOYKOM BEHBIETOB
C 3alaHHBIM MTOCTOSIHHBIM 111aroM Mexny HUMU. [1pu mpoBeneHun u3MepeHuii
MporpamMma B CJIy4aifHOM TMOpSIIKE BHIBOIUJIA BEUBIIEThI HA dKPaH, MOCTETEH-
HO hopMupyst KOHTYp 00beKTa. [ToporoBelil ypoBeHb (hparMeHTauu GUKCU-
poBaJicsl B TOT MOMEHT, KOT/Ia UCTILITYeMblil pacrno3HaBay nuzoodpaxenue. I1o-
POT BOCIIPUSITUS OTNIPENESIsICS KaK MPOLIEHT BeMBIETOB, BbIBENEHHbBIX HA 9KPaH
B MOMEHT pacro3HaBaHMsl 00bEKTa UCTILITYEMbIM, OT OOLIETO YK CJIa BEMBIETOB
B CMHTE3MPOBAHHOM HEIMOJHOM M300pakeHUU Ha BLIOpAaHHOM YpPOBHE MUpa-
MUIATBLHOTO TIPEICTaBIeHUs. B U3MepeHMsIX y9acTBOBAIO TATh UCTIBLITYEMBIX.
bbuin npoBeaeHbI U3MEPEHUST IO UCCAENOBAHUIO WHBAPUAHTHOCTU 3PUTENb-
HOTO BOCTIPUSTUSI K YIJIOBOMY pa3Mepy M300pakeHuid. YTJIoBoi pa3Mep U30-
OpakeHuit MeHsuics oT 1 10 4°. C KaxXabIM UCITBITYeMbIM OBLIO IIPOBEACHO HE-
CKOJIbKO CEpUii U3MEPEHUI C eAMHUYHBIM U TTIOPOTOBBIM KOHTPACTOM.

IToa moporoBbIM KOHTPACTOM IMTOHUMAJICSI MUHUMAJIbHBIM KOHTPACT, IMTPU KO-
TOPOM MCTIBITYeMBIif MOT OOHAPYKUTh Ha KpaHe N300pakeHNe BeliBIeTa. DTOT
MOPOTOBbIIf KOHTPACT OMPEAEISIICS OTAETbHO TSI KAXKI0TO UCIBITYEMOTO U JJIsT
Kaxaoro pasMepa Beiipjera. [IpuMep UCMoOIb30BaHHBIX (DparMeHTUPOBAHHBIX
M300pakeHUi, COCTaBICHHbBIX U3 OPUEHTUPOBAHHBIX BEMBIETOB, a TAKXKe 4aCTh
MOJTYYEeHHBIX PEe3yJIbTaTOB MOKa3aHbl Ha puc. 8.11.

BunHo, 4TO TIpM eAMHUYHOM KOHTPACTE MHBAPUAHTHOCTH K YIJIOBOMY pa3-
Mepy B JaHHBIX TIPeesiax COXPAHSIETCS, YTO COIIACYETCsl € MOTYYEHHBIMU HAMU
panee naHHbiMU [Llenenun u np., 2008; Baxpameesa u ap., 2008]. Takum obpa-
30M, MPY HAMOPOTOBOM KOHTPACTe OTBET MHBapMaHTEH OTHOCUTEIBHO pa3mepa
nzobpaxenusi. OJHAKO U3 PUCYHKA BUIHO, YTO B Cyyae MOPOrOBOTO KOHTpa-
CTa BEHBJIETOB MHBAPUAHTHOCTDH BOCTIPUSITHSI OTCYTCTBYET: UeM OOJIBIIIE YTIIOBOM
pa3mep U300pakeHUt, TEM Xy>Ke OHU PACIO3HAIOTCSI.

BosHukaer Bompoc: B 4eM NMpUUYMHA ITOrO HapyLIeHWs] MHBapMaHTHOCTU?
[Mpennaraercs caenyioliee oObsCHeHUE 3TUX pe3ysibTaToB. [1o Mepe yBenuue-
HUS YIJIOBOTO padMepa M300paXkeH!s OHO BBIXOAUT 3a Mpeaesbl (hoBeaabHOM
obnactu. Ho yem Gostbliie yrjioBoe paccTosiHue OT LieHTpa (oBeaibHOM o0J1a-
CTU, TeM (B cpenHeM) OoJblIe pa3Mep PeLENTUBHBIX MOJe HEHPOHOB, MPU-
YyeM MaKCUMYM HX UyBCTBUTEIbHOCTH CMENIAETCsl B 00J1aCTh HU3KUX MTPOCTPAH-
ctBeHHBIX yacToT [Illerermmn, 1982; Ginsburg, 1986; Illemernma u mp., 1985].
B pesyabrare HeGoIbIIME 110 pa3Mepy BeHBIEThI, U3 KOTOPBIX COCTOSIT TaHHbIE
M300paxkeHMsI, He ABISIOTCS ONTUMAIbHBIMU CTUMYJIAMU JJISI 9TUX HEHPOHOB.
W ecm KOHTpACT BEWBIETOB OJIM30K K ITOPOTOBOMY, HEITPOHBI Ha TAKWE CTUMY -
JIbl HE PEAarupyroT U3-3a BHICOKOTO YPOBHS BHYTPEHHETO 1iiymMa. Eciiu BeiiBieThl
HeOoJblIMe, UCTIBITYEMbIl paccMaTpUBAET U300paKeHUE KaK Obl Yyepes y3Koe
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Puc. 8.11. (a) — npumepbl hparMeHTUPOBaHHbIX N300paXeHWn pa3Horo pasmepa
13 Lienovek oaMHaKOBbIX OPUEHTUPOBAHHBIX BEMBIETOB; (6) — 3aBMCMMOCTM nopora Boc-
npusTua (gons k ot obLero Yicna BeBneToB, NPy KOTOPOM NPOU3OLLIO
pacno3HaBaHue) OT YrroBOro pasmepa n3obpaxeHus O nNpu eamHUYHoM (1)
1 NOpOroBoM (2) koHTpacTe [UnxmaH u ap., 2011]

OTBEPCTHUE, Uepe3 KOTOPOE BUIIEH JIUIIb ero He0obIoil ¢parMeHT. EcTecTBeH-
HO, B 3TUX YCJOBUSIX paclio3HaBaHWE yXyIIAeTCs.

CrenyeT 3aMETUTb, YTO B 9TOM 3KCMEPUMEHTE MPU U3MEHEHUM YIJIOBOTO
pasMepa u300pakeHu it yII0BOil pa3Mep caMUX BEMBJIETOB OCTaBAJICS OMHAKO-
BBbIM B OTJIMYKE OT CUTyallM1, KOTJIa TECTOBbIE U300paKEHUS pACCMATPUBAIOTCS
C PA3IUYHBIX TUCTAHUMH (B MOCAEAHEM ClIydyae ¢ UBMEHEHUEM YIJIOBOTO pa3-
Mepa ¢GUryp MmporopuroHaIbHO MEHSIICS Obl U pa3Mep BeliBieToB). B apyroit
CepuM M3MEpPEeHUI ObLIO MCCIIEIOBAHO BJIMSIHUME Ha IMPOLECC paclo3HaBAHUS
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M3MEHEHHUS pa3MepOB CAMUX BEIBJIETOB MPU MPOYUX PABHBIX YCIOBUSIX. YTIO0-
BOI pa3Mep BCeX M300paxkeHWI OBIT paBeH IBYM YIJIOBBIM Tpamycam, CJIEHO-
BaTeJbHO, U300paKEeHUS LIETUKOM ToMaaaiu B hoBeabHyto o01acTh. [Tpumep
HCIIOJIb30BaHHBIX B 9TUX 3KCIIEPUMEHTAX M300paskeHHU 1 TTOJTyICHHBIC Pe3YJIb-
TaThl WITIOCTPUPYET puc. 8.12.

Ha rpacduke mo ocu opauHaT OTJIOXKeHa M0 TIPEAbsIBICHHBIX BEBICTOB,
MpU KOTOPOU TIPOM3OIIO pacrio3HaBaHue. [lepBas muarpaMMa ITOKa3bIBaeT
pe3yabTaThl M3MEPEHUIA TIPU pa3Mepe BeiBIeTOB 54 yri. MuH. M3 muarpaMMbl
BUIHO, UTO MPU €AVMHUIHOM KOHTpACTe MOpor OblT paBeH 73 % (cTonbuk 1),
IIPY TTIOPOTOBOM KOHTpacTe — 96 % (cToouK 2). DTO 03HAYAET, YTO OOJIBIINH-
CTBO HETOJIHBIX U300paKeHUI TTPY TOPOTOBOM KOHTpACTe BOOOIIE HE pacio-

a
K, % 2
100
1 2
1

6

50

0

54 yrn. MuH. 21,6 yrn. MuH.

Puc. 8.12. (a) — npumepbl HEMOMHBIX N306paXKeHn OQHOro pasMepa 13 Lienovek BenB-
1NeToB pPa3HOro pasmepa; AnarpamMmMbl 3aBUCUMOCTU AOMU K NpeabsiBNEHHbIX BENBIETOB,
npu KOTOPOW MPOM3OLLIIO pacno3HasaHue; (6) — Ha ocu abeumuce ykasaHbl pasmepsl
BENBIETOB NpU eAMHUYHOM (1) 1 noporoBoMm (2) koHTpacTe [UnxmaH v ap., 2011]
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3HaBaIMCh. OHM PACTIO3HABAIUCH TOJILKO TOTA, KOT/Ia TIOUTH BeCh KOHTYP OBLT
BBIBEICH Ha 9KpaH.

Bropas mmarpamMmma — Te ke M3MEpEHUs, HO TIpPU pa3Mepe BEHBICTOB
B 21,6 yri1. MuH. BunmHO, 9TO IJIST eIMHUYHOTO KOHTPACTa Pe3yJIbTaThl IMpaK-
THYECKU He M3MEHIINCH (CTOJIOMK 1), B TO BpeMs KakK ISl [IOPOTOBOIO KOH-
TpacTa HETOJIHbIe U300paXeHUs CTAIM YBEPEHHO PACIlO3HABATHCSI U MOPOT
nouusmicst 10 73,3 % (cronbuk 2). To ecTh yBeJIMYEHUE YIJIOBBIX Pa3MEPOB
BEUWBJICTOB TIPU TIPOYMX PABHBIX YCIOBUSAX YIYIIIMIIO PACIIO3HABAHUE TECTO-
BBIX M300pakeHUIA.

MOXHO TPEUTOXNUTh CIIeAyollnee OObSICHEHHE PE3YJBTaTOB 3TUX M3Mepe-
Huii. B nmpoliecce pacno3HaBaHUsI 00bEeKTa MTPOUCXOAUT 00beIUHEHUE NH(DOP-
Malll¥ OT KJIETOK C PELIETITUBHBIMU TTOJISIMU, PACTIOIOXKEHHBIMU B Pa3TMUHBIX
MecTaxX ITOJIST 3PSHUST; TIPU 3TOM MOXKHO TIPEIITOIOXKUTh, YTO HAa pAaHHUX 3TaImax
00pabOTKM TIPOIIeCcC aHAIM3a JIOKAIM30BaH, TO €CTh 00beAMHICTCS MH(pOpMa-
LIS TOJIBKO C TeX PEIENITUBHBIX 0JICi, KOTOPHIE PACTIONOXEHBI B ITOJIE 3PSHUS
PSIIOM APYT C APYrOM, He Jajbllie, Y4eM HEKOe MaKCHUMajbHOE paccTosiHue D
B ToJie 3peHusi. Eciu yrioBast nucTaHIus MeXy BeliBeTaMu BO (DparMeHTHPO-
BaHHOM M300paxeHuu 6osblie D, pouecc 00beMMHEHUS OTIEIbHbIX BeBIe-
TOB B OOLIMIA KOHTYP 3aTPYAHEH, YTO MPUBOAMT K YXYILIEHUIO PACTIO3HABAHMUSL.
[peamnonoxum, 9To 3Ta TUCTAHIMS D B YIJIOBBIX ¢IMHUIIAX TEM OOJIbIIE, YeM
00JIblIIe YIVIOBOM pa3Mep PeLIeNTUBHOIO I0JIs. YBeIMYEHME YIIIOBOrO pa3Mepa
BEUBJIETOB B JAHHBIX SKCIIEPUMEHTAX MPUBOAUIO K TOMY, YTO OHU CTaHOBU-
JINCH ONITUMAJTbHBIMU CTUMYJIaMU JUTSI HEHPOHOB C 60J1ee KPYITHBIMU YTIIOBBIMU
pa3MepaMH peleTITUBHBIX Mojicii. O0benmHEeHNe MHMOPMAIIUK OT 3TUX ITOJIeH
B COOTBETCTBHMHM C MMMPAaMUIATBHBIM MPEACTaBICHUEM MH(MOPMALIMY TTPOMCXO-
JIAT Ha OOJIBIINX YIJIOBBIX PACCTOSIHUSIX, UTO M YIYYINAJIO paclio3HaBaHUE TIPU
MEHBIIIEM YUCJIC BbIBEIEHHBIX BEHBIETOB.

Criemyet 3aMeTUTb, ITO €CJT pacCMaTPUBATh BETMUNHY BHYTPUKOPKOBBIX CBSI-
3¢l B MIJUTMMETPAX, TO B 3TOM CJTydae BHYTPUKOPKOBEIC CBSI3M, BEPOSITHO, OCTa-
FOTCSI ITOCTOSTHHBIMU IT0 ITTUHE KaK B KOPKOBOM ITPEICTaBUTEILCTBE IIEHTPA TTOJIS
3peHusI, Tak 1 Ha nepudepun [AnekceeHko u ap., 1999; Gilbert, 1983]. Takum
00pa3oM, MoJIyYeHHbIE JaHHbIE KOCBEHHO IMOATBEPKIAIOT IIPEACTABICHUE O JIOT-
MTOJIIPHOM KOIMPOBAHUY B 3pUTEITLHOM KOpe.

B aT0i1 cepum mccmenoBaHWil YCTAHOBIEHO: TIPW HAATIOPOTOBOM KOHTpa-
CTe BOCHIPUSITHEC WHBApUAHTHO K IPe0Opa30BaHUIO pa3Mepa M300paskeHMUsI,
YTO MTOATBEPKAAaeT HAIIIK IIPEIBIAYINKE PE3yIBTaThl 1 MOXKET OBITh O0OBSICHEHO
BBICOKMM OTHOILEHWEM CUTHAJ/IIyM MPU €IMHUIHOM KOHTpAacTe CTHMYJA.
[ToxaszaHo, 4TO B cTy4yae MOPOrOBOr0 KOHTPACTa BEHBAETOB MHBAPUAHTHOCTD
BOCTIPHMSITHSI OTCYTCTBYET, MIPUYEM YeM OOJIbIIIE YIJIOBOW pasMep M300pake-
HUI, TeM XyKe OHU PACIIO3HAIOTCS. DTO MOXHO OOBSICHUTE KaK Pe3yJIbTaT BbI-
XoJa M300paXkeHWI 3a MMpeaebl GoBeabHON 00J1aCTH, TIe BEHBICTHI, U3 KO-
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TOPBIX OHU COCTOSIT, YK€ HE SIBJISIIOTCSI ONTUMAJbHBIMU CTUMYJIaMu. Peakiius
Ha CTUMYJI IOPOrOBOTO KOHTPACTA OKA3bIBAETCSI HUXKE YPOBHS BHYTPEHHETO
yMa. YBeJMYeHUe Pa3MepOB BEBIETOB MPU 3aJaHHOM pa3Mepe U300paxe-
HUS IPUBOJUT K YJIYYIIEHUIO BOCIPUSTUS IPU IOPOrOBOM KOHTpAcTe, Mpe/l-
MOJIOXUTEJbHO BCJIEICTBUE TOTO, UYTO B3aUMOIEUCTBUE PELENITUBHbBIX MOJIEH
MPOUCXOAUT Ha YIJIOBBIX PACCTOSIHUSIX, IPONOPLIMOHAIBHBIX YIJIOBBIM pazMe-
paM 3TUX MOJIEH.

I'AABA 9

MUMUKA KAK <MHCTPYMEHT»

9.1. OCHOBHBbIE MBIIILIBI AMIJA 1 X POAD
B ®OPMMPOBAHMM MMMUKNU

Bce nmpumarsl, a yesoBeK B OCOOEHHOCTH, CAEIST 3a JIMIOM cobeceHUKa,
Tak Kak 63 MOHMMAaHUS BbIpaXKEHMSI JIM1Ia HEBO3MOXHO 00IlIeHNE B KOJIJIEKTH -
Be, B couuyme. JInio yenoBeka Bceraa OblIo MpeaMeToM U3yYeH s — BHavase
HEOCO3HAHHOTI0, 3aTeM OCO3HAHHOTO, a MO3/IHee XyA0XXKECTBEHHOTO U HayqHO-
ro. JIulo yesoBeka — 3TO OCHOBHOM MCTOYHUK MH(POPMALUU O €ro 3MOLMO-
HaJIbHOM COCTOSIHMM. Y HEKOTOPbIX HApOMIOB C MAJIOJIETCTBA, a Y MPEICTaBUTE-
Jieit uesnoro psiga npodeccuii (IMMIOMaToB, CIELUATUCTOB MO 6€30MaCHOCTH,
COTPYIHUKOB Pa3BeIKHU U 1a’ke MHOTUMX OOBIYHBIX, HE CTOJIb «POMAaHTUUYECKUX»
npodeccuii, HapuMep MPOAABLOB U T. [1.) B pe3yJbTaTe JJIUTEIbHbIX TPEHUPO-
BOK BOCIIUTBLIBACTCA YMEHUE A€J1aTb HCBUAMMbBIMU 1JI ITIOCTOPOHHETO B3IjId41a
BbIPpa>XCHMUA 3M0]_[I/II7L COBpeMGHHHe HCﬁpO(I)I/IE}I/IOJ‘[OFPI‘ICCKPIG METOAblI CEH-
COpHOW (PM3MOJIOrMY TTO3BOJISIIOT U3YYaTh CKPbIThIE YYBCTBA.

WccnenoBaHre MUMHUUYECKUX dedopMaliiii Kak OJHOTO M3 CPeICTB HeBep-
0abHOI KOMMYHUMKALIMU YPEe3BbIYaiHO BaxKHO 1151 3(h(heKTUBHOTO MOBEAECHUS
yejoBeka. HecMoTpsi Ha TO YTO 3TO OJHO M3 MHTEHCUBHO pPa3BUBAaEMbIX Ha-
MpaBJIeHUI B ICUXO(PU3UOI0TUHU, B 3TOI cepe ropasno MeHbllle paboT, KOTO-
pble TPOBOJSTCS B 00JIACTU UCCIETOBAHUIT MEXaHU3MOB CJIyXa U PeyH.

PaccmoTrpum nccienoBaHus CpeacTB HEBEpOATbHON KOMMYHMKALIMM, K KO-
TOPBIM B MEPBYIO OUepeb OTHOCUTCS MUMUKA. [ MOHUMaHUs 1eITeTbHOCTH
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JIMIIEBBIX MBIIIIL TTPY (POPMUPOBAHUM MUMUKU MBI TIPUMEHWIN WHKEHEPHBII
TEPMUH «CHHTE3 M300pakeHMit». [Tom cMHTE30M M300pakeHUl TTOHUMAIOTCS
HanpsKeHUe OrpeIeIeHHbIX MBI M 00beIMHEHWE TaHHBIX HATTPSDKEHU B 11e-
JIOCTHOE M300pakeHHe B TellTajlbT, BOCIPMHUMAEMbIil ONTUYECKO crucTeMOM
cTopoHHero HabmoaaTess1. [TocKoNbKy aKIIeHT B HalllMX MCCIeI0BaHUSIX cAe/aH
Ha JINIIe KaK BaXKHeHIeM (BMeCTe ¢ 103014 1 MOXOIKOM) CpeACTBEe HeBEpOATbHOI
KOMMYHMKAIIUU, TTOAPOOHO OyIeT pacCMOTPEH M KOHEUHBIN TPOIYKT Hampsi-
JKEHMS MBIl — (popMHUpOBaHUE CIIEM(PUUECKOT0O MUMUYECKOTO MaTTepHa —
B M300pakeHnH, (GOPMUPYEMOM B TJ1a3ax cobeceTHMKa Win (hOTOKaAMEPHI.

Mumuka suia (GopMHUpyeTcsl, TTOMMMO PAcCMOTPEHHBIX Hajiee JIMLIEBBIX
MBIIIII ellle MBIIIIAMU XKeBaTeIbHBIMU U TJIa30ABUTaTeIbHbIMU. [1epBbie MOTyT
JIBUTaTh TTOI0OPOIKOM, YTO 3HAYMTEILHO MEHSIET BBIPDAKEHUE JIMIIA, & «CUUTBI-
BaHUE» MUMMKU cobOecenHuKa 0e3 yyera NBWXKEHUH IJ1a3 COBEPLIEHHO HEBO3-
MOXHO. TpaAuLIMOHHOE TPUBETCTBUE 1 TTOXKATUE PYKM HEBO3MOXKHO 0€3 B3IJIsiia
IJ1a3a B rj1aza. B maHHOi1 riaBe yka3aHbl HAMMEHOBAHUS U AESITeIbHOCTD JIMLIE-
BBIX MBI, JIMLIEBbIE MBIILIILIBI TOCTPOEHBI, KaK 1 BCE MBILIILIBI HAIIIETO Teja, Mo
TIPUHIIUITY ONIITOHEHTHOCTH. JIBUTATeIbHBIE MBIIIIIILI KOHEYHOCTEM, «@HTarOHU-
CTbl», 00ECTIEUMBAIOT CTUOaHKE U pa3rnbaHue. AHATOTUYHO U JIMLIEBBIE MbIIIILIbI:
ONTHU CXKMMAIOT TJIa3HYIO0 1IEJIb WM POT — BTOPbIE MX OTKPHIBAIOT, OHU OITyCKa-
0T YTOJIKU I'y0 — Ipyrue uX MogHUMaroT. ONMMOHEHTHOCTh — MIABHBIA MPUHLIUIL
X pabOThI, O€3 3aKPbITUS [J1a3 Mbl He MOIJIA Obl COXPAHSITh BJIAXKHOI POTOBUILY,
a 06e3 OTKPBITUSI MbI Obl HE BUAEJIN OKPYXAIOLIUI MUP.

PaccMoTpuM OCHOBHBIE MUMUYECKHUE MBIIIIBI (puc. 9.1).
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Puc. 9.1. OcHoBHble MuMnYeckue Mbiwlbl. Onmucanve cm. B Tekcte [CuHenbHukoB, 1963]
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1. JlJobHas (ppoHTasnbHAsT) MBIIILA, JOOHBIM T0sAC, frontalis muscle (frontal
belly). MHHepBupyeTcsl (ppoHTasibHASA MblllIA JULEBbIM HepBoM. [losyua-
€T KPOBb U3 CYNMPaopOUTAIbHOM U cympaTpoxjeapHoii aprepuid. [To anaromu-
yeckoi kiaccubukauuu GpoHTaIbHAs MbILILA SIBJSIETCS YaCThIO KOMILIEKCA
MBILIL CBOJIA Yepena. B aToT KoMIUIeKC BKIIOYAIOT caMy (DPOHTAIbHYIO MBI -
11y, CYXOXWIbHBIN LJIEM U 3aThIJIOYHYIO MbIliily. OpoHTaTbHAs MBIIIIIA UMe-
€T YEeTBIPEXyTOJbHYI0 (hopMy, OHA IIMPOKasi, HO TOHKAsl W TUIOTHO TIpUJIETaeT
K TOBEPXHOCTHOM (pacumu. MenuanabHble Kpast IPaBoii U J€BO JIOOHBIX MBILLILL
cxondrcs 6JM3K0 Ha HEKOTOPOM PACCTOSIHUM BBILIE KOPHS HOCA, XOTS MEX-
Iy HUMU CYILECTBYeT MHTEPBaJ, 3aHUMAeMblli CyXOXWJIbHBIM LIIEMOM (galea
aponeurotica). BeauunHa 3Toro mHTEepBajsia MEHsSETCS OT YeJoBeKa K ueloBe-
Ky. @poHTaNbHAS MBIIIIA TPOXOIUT OT BEPXHETO OT/esa J10a, TPUOIU3UTEIb-
HO Ha MTOJITTYTU MEXAY KOPOHAPHBIM IIBOM (KOTOPBII IepeceKaeT BEPX yepemna)
U BEPXHUM KpaeM OpOUTHI, MPUKPEIUIsIeTCsl K Koxe OpoBeil. Tak Kak oHa mon-
HUMaeT OpOBM BBepX, sIBJsgeTcsa aHTaroHucToM m. Orbicularis oculi. DTo aBu-
>KEHUE MOMOTraeT MPU MOUCKE CIUIIKOM AAJIEKUX WU TYCKJIbIX, MAIOKOHTPACT-
HBIX OOBEKTOB, CIYXKUT IIST YBEJIUUEHUSI CBETOBOTO MOTOKA MPU HEJOCTATOU-
HocTH cBeTa. DpoHTAIbHAS MBIIIIIA TTOMHUMAET OpPOBU KBEPXY, Jejiast X TyTo-
o0pa3HbIMU. Y JIoAeil (ppoHTaIbHAs MbIIILA 00pa3yeT yAUBICHHOE BbIpaxe-
Hus Tuua. HanpsokeHue ppoHTaIbHOM MBIIILBI 00pa3yeT Ha JIOY TOPU30HTaIb-
HbIE CKJTaKU — MOPIIUHBI.

2. Mblmiia ropaeos (musculus procerus). DTa MbIIIILIA B BUIE TPOIOJATOBATO-
TJTIOCKMX ITyYKOB HAYMHAETCS Ha CITMHKE HOCA OT HOCOBOI KOCTH M OT alTOHEB-
pO3a HOCOBOM MBIIILBI U MPUKPETUISIETCH K KOXE HaAMepeHOChs (B 00JacTh
rinabesuia), coequHseTcs ¢ J00HON Mbluei. Omyckast KOXy TaHHOI obiactu
KHU3Y, BbI3bIBAET 00pa30BaHUE MOMEPEYHbIX MOPUIMH HAJl IEPEHOCHULICH, nep-
MEeHIUKYISIPHBIX MOPILIUHAM, 00pa3yeMbIM (DPOHTATBHOMN MBIIILIEH.

3. Mubliiiia, cMopinuBatolias 6poBb (musculus corrugator supercilii). OT-
HOCHUTCS K TPYNIE MBILIL, OKPYXAIOLIMX MIa3Hylo 1weiab. UHHepBupyeTcs BU-
COYHOW U CKYJIOBOI BETBSIMU JIMLIEBOTrO HepBa. HaunHaeTcs ot 100HOI KoCTH,
PaCIOIOXKEHHON Hall CJIE3HOI KOCThIO, HAMIPaBJISIeTCs] BBEPX MO X0y HAIOPOB-
HOIi IyTU U NPUKPEIUIsieTcs K Koxe OpoBeil. 3aech MyyKu MBI MeperieTa-
I0TCS C MBILIEYHBIMU MMyYKaMU (PpOHTaNbHOM, JOOHOM MbllLbl. BaxxHo, uTO
5TO OTHA W3 TPEX MBI BEK, IBUTAIOIINX OPOBY BHU3 M BHYTPH (PE3YJIBTATOM
Yero SIBJISIETCS «<HaXMYPEHHOCTb»). DTa MbIIIA COMMKAET OPOBU U BbI3bIBAET
00pa3oBaHMe BEPTUKATbHBIX MOPLIMH B MEXXOPOBHOM MPOMEXKYTKE HaJl Iepe-
Hocuuei. YacTo KpoMe BEPTUKAIbHBIX CKJIaJOK Hal NIepeHoCculleit 00pa3yioT-
Csl KOPOTKUE TOTIepeuyHble MOPIIUHBI B CpeIHEl TpeTHu Jida, 0OYCIOBICHHBIC
OMHOBPEMEHHBIM JIEMCTBUEM JIOOHOW MBIIIIILI. Takoe ToyiokeHWe OpoBeid
ObIBaeT MpU CTPaJaHUU, OOIU U XapaKTEPHO JJIsI TSKEJbIX TYLIEBHBIX Mepe-
JKVUBaHUA.
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4. CyXOXWIbHBIN 1IJIEM, COSAMHSIONINI JTOOHYIO W 3aThIIOUHYIO MBIIIIIIbI
(musculi occipitofrontalis).

5. KpyroBas wmbiiiia opoutsl miasza (musculus orbicularis oculi). Kpyroast
MBIIL1Ia OPOUTHI pacroJjiaraeTcs Mo Koxei, MpUKpbIBaollIei epeaHue OTae bl
[J1a3HULBI. B KpyroBoii Mblliile pa3anyaloT TpU YacTu: IJTa3HUYHYIO, BEKOBYIO
U ciie3Hyto. Bece Tpu yacTu MblLILbI OEpYT HaYaa0 B 00J1aCTU MEIUAIbHOTO yIiia
m1a3a. [masHuuHas yacte (pars orbitalis) HaunHaetcs ot lig. Palpebrale mediale,
JIOOHOTO OTPOCTKA BEPXHEM YEIIOCTH, HOCOBOM 4acTH JOOHOM KOCTU U Clieny-
€T BJI0JIb BEPXHETO U HMXKHEro KpaeB INIa3HMIIbI, 00pa3ysl MbIIIIEYUHOE KOJIbIIO.
BHyTpeHHMe myyku MblilILbl B oonactu lig. Palpebrale laterale odpasytot nate-
panbHBII 0B BeK (raphe palpebralis lateralis). BekoBas yactsb (pars palpebralis)
SIBJISICTCSl TIPOMOJDKCHUEM TJIA3HUIHOW YacTU W pacriojiaraeTcsl Herocpen-
CTBEHHO MO/l KOXeil BeK. B Hell, B CBOIO o4yepe/lb, BbIACSIOTCS 1BE 4YacTH —
BepxHsIsl M HUKHSS (paries palpebrales superior et inferior). OHu HaYMHAIOTCS
COOTBETCTBEHHO OT BEPXHETO U HUXKHEro Kpaes, lig. Palpebrale mediale, u Ha-
MPABJISIOTC K JIaTepallbHOMY YIJIy [JIa3a, TAe MpuKperuisiiores K lig. Palpebrale
laterale. Cne3Has 4acTthb (pars lacrimalis) HaUMHaeTCs OT 3aAHEro TPeOHST Clie3-
HOM KOCTHU W JIEJIUTCSA Ha JBE YaCTH, KOTOPbIE OXBATBIBAIOT CIIEPEIN W C3aau
CJIE3HBIN MEILIOK U TEPSIIOTCSI CPEAU MBILIEUHBIX ITyYKOB BeKOBOI yactu. CHa-
PYXU cJe3Hasl 4yacTh MbILILIBI HEe BUAHA. BekoBas yacTb cMbiKaeT Beku. [ias-
HUYHAas 4acTb MPU CWJIHLHOM COKpallleHUU MPOU3BOIUT 3aKMypUBaHUE Tia3a.
Crie3Hast 4aCTh pacIIUpsieT CAE3HBIM MEIIOK U BIUSIET Ha OTBEACHUE CIC3HOU
SKUIKOCTH Yepe3 clie3HbIe KaHabIIbl. KpyroBble MBIIIIIBI OPOUTHI IJ1a3a 3aKphl-
BalOT IU1a3a (€AMHCTBEHHBIN coco0 cruenath 3710). JleBaTop palpebra superioris
SIBJISIETCS TIPSIMBIM @HTAarOHWCTOM 3TOM MBI, OH TTOAHMMAET BEpXHEE BEKO
U OTKpbIBaeT rjasa. [1atosorus auiieBoro Hepsa, Hab/oaeMasl Mpu mapajinye
benna, mpuBoaUT K HEBO3MOXHOCTU MUTATh WM 3aKPbIBATh UTICUIaTEPAIbHOE
BEKO, UTO YBEJIMYMBAET PUCK BOCIIAJICHUST POTOBMIIBI U MOSIBJICHMS sI13B. Beko-
Bast YaCTb MbILILIBI JE€HCTBYET HEMPOM3BOJILHO, 3aKPbIBasi BEKU BO CHE WJIU MPU
MMTaHUM; OpOUTAIbHASI YACTh KPYTOBOI MBIIILBI OPOUTHI I1a3a MOABEPraeTcs
co3HaTeIbHOMY KOHTpouTio. Koraa Bcs MbllIla NpuBOIUTCS B AeHCTBUE, KOXA
TSIHETCSI K MEIATIbHOMY YIJTy OpOUTHI, 8 BEKU TIJIOTHO 3aKPBIThI, KaK Mpu (poTo-
¢dobuu. Koxa cobupaercsi B CKJIaIKM, 3TU CKJIAIKA CTAHOBSITCS OCTOSIHHBIMU
MOpIIMHAMU B CTApUYECKOM BO3pacTe M 00pa3yloT TaK Ha3bIBaeMble BOPOHBU
Horu. OpOuTajbHas M najblieOpajibHas 4acTU MOTYT pabOTaTh HE3aBUCHUMO
JpYT OT ApyTa.

6. Muiiia, mogHuMaromas BepxHee Beko (levator palpebrae superioris mus-
cle), — aT0 MbIliIAa OPOUTHI, KOTOpasi MMOJHMMAET BepxHee BeKo. Kak u B ciy-
yae ¢ OOJBIIMHCTBOM MBIIIL OPOUTHI, MOJYyYaeT COMATUYSCKUM MOTOPHBIN
BXOJI OT OKYJIOMOTOPHOTO HepBa. [1puneraronias rinankas MycKyJaaTypa OTae b-
HO MHHEPBUPYETCS CUMITATUYECKMMU BoJoKHaMU. HapyileHusi nHHepBaluu
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MPUBOIAT K MTO3Y. YNpaBlIeHNWE UIET YepemTHO-MO3TOBbIMU HEpBaMU U CUM-
MmaTu4ecKoi MHHepBamuel. POroBuyHbIi pediiekc 1 3aKpbIBaHUE BEK MOXKHO
MPOBEPATH Y JIIOJIEH U B 0€CCO3HATEIbHOM COCTOSIHUU.

7. Mbiua, nogHuMatolias yrou pra (musculus levator anguli oris), pacno-
JlaraeTcsl Mo MBILILIEH, TOJHMMAIOLIEe BEPXHIO I'yOy, 1 OOJIBILIOI CKYJIOBOI
Mmblieir. beper Hauano ot fossa canina HUXKe MOANIA3HUYHOTO OTBEPCTUS U
MPUKPETUISIETCS K YIITy pTa. TSIHET yroy pTa BBEpX.

8. Mbimua, omnyckatoiast yroj pra (musculus depressor anguli oris). Hauu-
HaeTCcsl 3Ta MbIIIA IUPOKUM OCHOBAaHUEM OT MepeHe MOBEpXHOCTU HUXKHEN
YeJI0CTH, HUXKe Moad0poJoUHOro oTBepcTUs. HampapisieTcs: BBepx, CyKuMBa-
eTcsl, JOCTUTAET yrja pTa, IJe YacThb ee MyYKOB BIUIETAETCs B KOXY B YUy pTa,
B TOJIILY BepXHEl TyObl M B MBILILLY, TTOMIHUMAIOIIYIO Yro pTa. MBIIIA TSHET
BHHU3 YroJl pTa U JejaeT HOCOTYOHYIO CKJIAJKY MpsMoinHeHoN. OmnycKkaHue
YIJIOB pTa NPUAAET JIALLY BbIPAKEHUE TIeYau.

9. MbpIiniua, onyckaroliass HUxXHIoo ryoy (musculus depressor labii inferi-
oris), HeCKOJIbKO MPUKpPbITA MbIIILENH, OMycKatolleil yron pra. HaunHaetcs
OT TIEpeIHEN TMOBEPXHOCTM HUXKHEW YENIOCTU, HaJ HAYaJloM Mpeablayliei
MBIIIIIBI, KIIepean OT MOAO0OPOAOYHOIO OTBEPCTHSI, HANpaBIsSIeTCS BBEpPX U
BIJIETAETCS B KOXY HUXKHEH TyObl M moabopoaka. MeauanbHble MyYKU TOM
MBIILILbI Y HUXKHEH TyObl MeperieTaloTcsl ¢ TaKUMHU Ke MydYKaMu OJHOUMEH-
HOM MBIIIIBI TPOTUBOMOJIOXKHOI CTOPOHBI. OTTATUBAET HUXHIOW TyOy BHU3
Y HECKOJIbKO JIaTepaJbHO, UTO, B YACTHOCTHU, HAOTIOAAETCS MPU BHIPAXKEHUU
OTBpAICHUS.

10. [leunas mbimna (musculus buccinator) HaYMHAETCs OT HUXHEN Tpe-
TU TIEPETHETO Kpasi BETBU HUXKHEH YeloCTH, B 00JIaCTU aJIbBEOJT OOJIbIINX KO-
peHHbIX 3y0oB. Hampasnsiercst Briepea. BogokHa 111€4HOI MBIIILIBI BILJIETAIOT-
¢S B KPYTOBYIO MBIIIIILY pTa, a TAKXKe B CAU3UCTYIO 000JI0UYKY U KOXKY yIJa pTa,
BepXHeil 1 HUKHEeH ry0. OTTATMBAET YIJbl pTa B CTOPOHBI, IPUKUMAET KU
K 3y0aM, CXXMMaeT EKHU, MPeIoXpaHseT CIU3UCTYIO 000JI0UKY POTOBOI MOJIO-
CTU OT MPUKYCHIBAHUS TIPU XKeBaHUU. MHHepBalMsl OCYILECTBISIETCS JIULEBBIM
HepBoM, buccal branch. Camble BepXHUe 1 caMble HUXKHUE BOJIOKHA OyKKaTopa
MPOXOJAST Yepe3 TyObl U3 CTOPOHBI B CTOPOHY.

11. Kpyrosas Mbilnua pra, orbicularis oris muscle, kissing muscle (musculus
orbicularis oris). Y yenoBeka mblliia orbicularis oris npeacTapisieT co00i KOM-
TJIEKC MBI B Ty0ax, OKpy:Kalollux poT. MHHepBalus ocylecTBIsIeTCs Julle-
BbIM HEpBOM. DTa MbIIIIIA 3aKPBIBAET POT U CKUMAET I'yObl, Koraa chUHKTEP
cxumaetrcs. Orbicularis oris — 3TO He HMPOCTON C(PUHKTEPHBIA MYCKYJI, KaK
orbicularis oculi; OH COCTOUT U3 MHOTOYMCIEHHBIX CJIO€B MBIIIIEYHBIX BOJJOKOH,
OKPYKaIOIIMX OTBEPCTHE PTa, HO MMEIONINX pa3nuyHoe HampasieHue. Co-
CTOUT YACTUYHO U3 BOJIOKOH, MOJYYEHHBIX U3 APYTUX JULEBBIX MBI, KOTO-
pbl€ BCTABJISIIOTCS B TYObl, 1 YACTUYHO U3 BOJOKOH, COOTBETCTBYIOIIMX I'yOaMm.
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ChUHKTEP COCTOUT U3 YEThIPEX HE3aBUCUMBIX YaCTell, KOTOPBIC YepeNyloTCs U
TOJIBKO TIPUIAIOT BUA OKPYTIIOCTH. [1pu cokpaieHnn meprudeprndecKoil 4acTi
KPYTrOBOI MBILIIBI PTa TYObI CTSTMBAIOTCS W BBIABUTAIOTCS Briepen (MpU Mo-
1LieJiye), Koraa xe coKpallaeTcsl YacTb, Jiexallasl Mol KpacHoi KaiiMoii ryo, To
ryObl, TUIOTHO COJIMXKASICh MEX1y COOO, 3aBOpauMBalOTCSl BHYTPb, BCJIEACTBUE
4ero KpacHasi Kaiima ckpbiBaeTcsl. Kpyrosast Mblliiia pra, pacrnoJjiarasicb BOKpyr
pTa, BBINOJHSIET (GYHKIHMIO )XOMa (CPUHKTEpA), TO €CTh MbIIIIIbI, 3aKPbIBAIO-
1Iel OTBepcTUE pTa. B 9TOM OTHOLIEHUM OHA SIBJISIETCSI AHTATOHUCTOM PaiM-
aJIbHBIM MBIIILIAM PTa, TO €CTh MbILILIAM, PACXOISIIMMCS OT HEro Mo paauycaM
U OTKpBIBaIOIIMM POT. [ToCTOSIHHBIE MOLIENYU MTOPOXKIAIOT JETKYI0 MOPILIUHKY
BOKPYT MPOEKIIUU ITOM MBIIIIBI, HA KOXe Jaxke MOJIOABIX JIIo/Ieil obpasyeTcs
CKJIaJIKa TIOTIeNTyeB. DTa MBIIIIIA 3aKPBIBAET POT U CKMMAET I'yObI MPU TICUXU-
YECKOM HAaIpsDKEHUH, €CIU YeJIOBEK COCPEJOTOYEH Ha BBIMOJHEHUM LEJU;
KOTrJa CXKMMaeTcsl, 00pa3yroTcsl CKIaiKu BOKPYT pTa, HO Jalibliie K nepudepun
0 CpaBHEHUIO CO CKJIaAKoil noiieayeB. C romamMu aTa cKjaaka ImpeBpaliaeTcs
B TaK Ha3bIBaeéMble BOJIEBbIE MOPILIMHBI.

12. Manas ckysoBas MblIliia (musculus zygomaticus minor) HaYMHAETCS OT
TepenHeil TTOBEPXHOCTH CKYJIOBON KOCTU. MenuaabHbIe MyJKW 3TOW MBIIIIIIEI
MeperuIeTaloTCsl ¢ MBIIIEYHBIMU MyYKaMU KPYTOBOW MBbIIILBI T1a3a. Mbliiia
BIUIETAETCS B KOXKY HOCOTYOHOI CKJIaJIKW, KOTOPYIO yIJIyOJIsieT mMpu coKpalie-
Hun. @opMupyeT MOPIIMHY HOCOTYOHOM CKITAIKH.

13. Boabias ckynoBast Mblina (musculus zygomaticus major) HaYMHaETCs
OT Hapy>KHOM TTOBEPXHOCTHU CKYJIOBOI KOCTH. YacTh MBIIIIEYHBIX TTYYKOB SIBJISI-
10TCS MPOAOXKEHUEM KPYTOBOI MBIIIIIbI I1a3a. Hanmpapisisicb BHU3 U MeAuab-
HO, CKYJIOBasi MBIIIILIA BIJIETAETCS B KPYTOBYIO MBILIIILY PTa M KOXY yriia pra. Or-
TSTUBAET YToJl pPTa KBEPXY U JIaTepaibHO, TpUYeM HOCOTYOHasl CKJIaaKa CUJIbHO
yrayoasercs. [Tpu TakoMm AeWCTBUU MBILILBI JTULIO CTAHOBUTCS CMEIOIIMMCS.
TstHeT BepXHIOI0 TYOY BBEPX U JIaTePATbHO, YITYOJIsIsl HOCOTYOHYIO CKITaKYy, KO-
TOpasi MPeBPAIIAETCs C TOAAMU B MOPILIMHY.

14. Mpimma cmexa (musculus risorius) HEMOCTOSIHHAsSI, YaCTUYHO SIBJISICT-
¢Sl MPOAOJIKEHUEM TTYYKOB MOJKOXXHOM MBILILBI 1IE€U; YACTh MYYKOB MbILLILIbI
OepeT Hauaao OT XKeBaTeJbHOU (hacliMu U KOXU 00JacTU HOCOTYOHOM CKJIaj-
ku. Hampaissich B MeIUaTbHYIO CTOPOHY, €€ MBIIIEYHbIC TTyYKU BIUIETAIOT-
cs B KOXY yIJIa PTa, a 4aCTh — B TOJIITY BepXHEH TYOBI ¥ MBIIIITY, TTOMHUMAFO-
11y10 yroj pra. Pactsrusaer poT npu cMexe. Y HEKOTOPBIX JItofeli BCIEACTBUE
MPUKPETUIEHUsT MBIl K KOXe 1K TIPU €€ COKpallleHUH 00pa3yeTcs IMOY-
Ka cOOKy OT yIJia pTa.

15. Mblia, mogHuMaloIasi BEpxXHio rydy ¥ KpbL1o Hoca (musculus levator
labii superioris alaequae nasi), pacriojaraeTcst psiioM C MbILILIEH, MTOIHUMAal0-
el BepxHioto rydy. HaumHaeTcs oT ocHOBaHUs JIOOHOTO OTPOCTKA BepXHEM
YesIoCTU. 3aKaHUMBAETCsl B 00JacTU Kpbula Hoca. [1pu cokpallieHuu moaHu-
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MaeT BEPXHIOIO ry0y, yriiy0Jisiss HOCOryOHYI0 CKIanky. TSHET KpblJIo Hoca KBEep-
Xy, paCIIUpPsIs HO3IPH.

16. TTogGopomouHast Mbiiiia (musculus mentalis) HAUMHAETCS PSIIOM € MBbIILLI -
LI, ornyckarounieil HUXHIOW Ty0y OT ajibBeoJISIpHOrO Oyropka pesla HUKHel
YEJIIOCTU, HAIpaBJIsIeTCs] BHU3 U BIUIETAETCS B KOXY nomdoponka. IMogHumaer
KBEpXY KOXXY 1Mo00po/iKa (B pe3yJibTate Ha Helt 00pa3yroTcsl SMOUYKM) U MPUIO/I-
HUMAaET HIKHIOK TyOy, MPUIABIMBasi €€ K BepXHeil.

17. Hocory6Has Mmbliia (nasolabialis) coequHsIET BEpXHIOIO Iy0y C 3aaHei
yacThlo reperoponku Hoca. [TonHMMaeT BEpXHIOIO TyOY.

18. YuacTok (philtrum), BuaMMBbIii Ha BEpXHe# ryde Mo neperopoakoii Hoca.
Ero dbopma u pazmep onpenessioT TUII JIMLA; TECHO CBSI3aH ¢ MUMUKOI.

19. MBIlILIBI, BBIABUTAIONINE HUXKHIOKO YETIOCTh M YYaCTBYIOILINME B aKTe peuu
(Taxoke paboTarOT IIPU KEBAHUHU ), 3TO JIaTepabHbIEe KPBUIOBUIHBIE MBIIIIIHI (M.
Pterygoideus lateralis). VIx nBe, ipu IBYCTOPOHHEM COKpaIlleHU OHU BbIIBUTA-
0T HIDKHIOTO YENTIOCTh BITEPE, a TIPU COKPAIICHUN OMHOW M3 HUX TTPOMCXOTUT
CMEIIIeHWE HUXXHEHU YesloCTU B CTOPOHY, MPOTHMBOIMOJOXHYIO COKPAILIEHUIO.
AHTaroHU3M M CUHEPTU3M OTHUX MBIIIL 00eCneuynBaloT IJIaBHbIE IBUXEHUS
HUXHel yentocTu. [1pu roBopeHuu (YCTHOM peun) CBsI3aHbl C MUMMKOIA.

Mumuyyeckye MbILILbI, TPUYACTHBIE K 3ByKOOOPa30BaHUIO (y4acTBYOIIME
B PEUEBOI apTUKYJISILIMM), pacIioyiaraloTcst BOKpYr pra. PaccMoTpuM UX Ha3Ha-
yenue. Kpyrosas mbiia pra (m. Orbicularis oris) cy>kKuBaeT poTOBYIO 1LEJb U
BBITATUBAET I'yObl Briepea. Mblllillia, MoAHMMAalOIas BepXHIoo ryoy (m. Levator
labii superioris), He TOJIbKO TOAHUMAET BEPXHIOIO TYOY, HO U TMOATITUBAET KPbI-
J10 Hoca. OHa HAUMHAETCS TPeMsI ITyYKaMU: OT JJOOHOTO OTPOCTKA, OT HIDKHE-
[JIA3HUYHOTO Kpasi BEPXHEUW YEIOCTU U OT MEPEAHEN MOBEPXHOCTU CKYJIOBOU
KOCTHU. Mplllilia, onyckarolias HuxHioto rydy (m. Depressor labii interioris), Ts-
HET HUXHIOW ryoy kHu3y. [lleunas mbima (m. Buccinators) oTTsiruBaeT yrosa
pTa B CTOPOHY, a MPU JBYCTOPOHHEM COKPAIIIEHUM PACTITUBAET POTOBYIO 1ETb
U TIPUXKMMAeT BHYTPEHHIOK MOBEPXHOCTh 1IeK K rydbaM. bonblrasg ckymosas
MbIIa (m. Zygomaticus major) TSSHET YroJl pTa BBepX M KHapyxu. Mpbliia,
nomHuUMatoIas yrou pra (m. Levator anguli oris), TSIHET yroj prta BBepX U Hapy-
Ky. MbIiiiia, onyckatoiast yroi pra (m. Depressor anguli oris), TSSHET yroj pta
BHM3 U Hapyky. Mbiiiia cmexa (m. Risorius) TsHeT yrou pra narepaibHo. [Tona-
6oponouHas Mbiiia (m. Mentalis) TSSHET Koxy IMoad0po/iKa BBEPX U BbITATHBA-
eT HUXXHI010 TyOy. PesiioBas Mbiiiiiia BepxHeii ryonl (m. Incisivus labii superioris)
BILIETAETCSI B KOXKY yIJIa pTa U €ro KPYroBYIO MBIIIIILY, TSTHET YIOJ pTa BBEPX U
BHYTph. Pe3rioBast Mplniia HikHe ryost (m. Incisivus labii inferrioris) Toxe
BILIETAETCS B KPYTOBYIO MBIIIIY pTa, KOXY HMXHEH TyObl M TSHET HUXKHIOIO
ry0y BHU3. B MUMMKE y4acTBYET U HUXKHUI OTAEN HOca Oylarogapsi myyky Hex-
HBIX MBI, KOTOPbIE KPEISTCS K KOXe B 00JIaCTU KPbUIbEB HOCA, TIEPETOPOIKU
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1 KoHuYMKa Hoca (m. Levator, compressor, depressor alae nasi, m. Depressor septi
obile nasi).

JIN1o — TOT «<MHCTPYMEHT», Ha KOTOPOM UY€JIOBEK «UTPAET MY3bIKY» CTPACTH;
OHa TIPOSIBIISIETCSI B HATIPSDKEHUSX MBILILL «MCITOJTHUTEIA». 3a4acTyl0 OHU He-
0CO3HaBaeMbl CAMUM «HCTIOJIHUTEIEM», OTILITHBIN UCCIIeI0BATEb C TIOMOIIBIO
COBPEMEHHBIX TEXHOJIOTUI MOXKET UX U3MEPUTH U Jaxke paccKa3aTh O CoJepkKa-
HUU «I1beChbl». CIyCTs TO/Ibl HANTPSIKEHU ST MbILILL (DUKCUPYIOTCS HA JINLIE B BUJIE
crneunpuyecKkoro y3opa MOpPILIMH, CBOEOOpPa3HON KapThl MPOXUTOW >KU3HMU,
MPOLIEAIINX Pa3MbILIUIEHU, COMHEHUIT, 00pbObI U TPEBOT.

Mbl paccMOTpesid JMlllb OCHOBHbIE M Haubosiee BaKHbIE IS TTOHUMAaHUSI
CTPYKTYPbl MUMUKH YeJIOBEKa MBI, K HUM MOXHO ObLIO Obl JOOABUTH LIECTh
[J1a30/IBUTATENIbHBIX, IBE MBILILIbI, YIIPABJSIONIME PAa3MEPOM 3pauka, JBe KeBa-
TeJIbHbIE, MBILILBI HOCA. 3aMETUM, UTO €CTh OKOJIO COPOKA AEHCTBYIOIIMX MBIIIIL]
TOJIbKO Ha OJJHOW CTOPOHE JIULIA; IS JIEBOM U MPaBOIi CTOPOH JIMLIA 9TO BOCEMb-
JIeCSIT, TIpUYEM JieBasi U MpaBasi CTOPOHbBI HE Bceraa paboTaloT CMUMMETPUYHO, He
BCETra BCE MbIIIIbI paboTalOT OJMHAKOBO. TeM He MeHee Tpupoja Jajia 4eao-
BEKY MHCTPYMEHT CUHTE3a CJIOXHbIX N300paxkeHu. Jlaxke eciy MbIIIIbl MOTYT
MPUHUMATh TOJILKO JBa TOJIOXEHUS (HarpsikeHa WM pacciabiieHa), YMciao
BO3MOXHBIX KOMOMHALIMIA, COCTOSIHUIA, (POPMUPYEMBIX STUMU MbIILILIAMU 151
NIBYX BEK, IBYX INIa3HbIX 5I0JI0K CO 3paukaMu, Hoca, Iyo, 111eK, J0a U Moadopo-
Ka, CTAHOBUTCS MTOUCTUHE AaCTPOHOMUYECKUM.

CpaBHUM BO3MOXHOCTH JIMLIA TTO CUHTE3Y U300paXKEeHUI ¢ My3bIKaJIbHbIMU
WHCTPYMEHTAMU — C posiyieM WK (popTenuaHo, YCTYMaoIKUMU MO 11ana3oHy
TOJIBKO OpraHy. 3BYKOBO# auamna3oH (popTenbsiHO BHaYaae COCTOSI U3 MSTU
OKTaB (IIECThAECST OfHA KJaBuIla), 3aTeM ObLI paclliUpeH A0 LIEeCTU C MOJ0-
BUHOI OKTaB (CEMBIECSIT BOCEMb KJIaBUIII, & HA CETOIHSIIITHUI TeHb LIEeJIbIX BO-
CEeMBbECAT BOCEMb — TSTHACCAT IBE OCIBbIX U TPUALIATH IECTh YePHBIX). MexX-
Iy TIEpBOI M MOCIeIHeN KIaBUIIaMM — CeMb TMOJTHBIX OKTaB. DTO pe3yJbTaT
IUTATEJIBHOTO «IPeBpallEeHUs» MOHOXOp/A, UMEBIIETO enle y nudaropeiiiien
MPEUMYIIECTBEHHO MO3HaBaTeIbHOE 3HAUeHNE MY3bIKaJIbHOW KapTUHBI MUpa
U MOPOAMBIIETO YETHIPEXCTPYHHBIE MHCTPYMEHTHI BpeMeH IlTtonemest, 3aTeM
LMMOaJIbI, a TOTOM TPUILIATU-COPOKACTPYHHBIN KJIAaBECUH U, HAKOHEIl, Kja-
BecuH Kpucrodopu, urparwiiuii ¢popre U MmbssHO (FpOMKO U Tuxo). Tak u Ha
JIMLIE — MOXHO CBITpaTh JIIOOYI0 MEJIOIMIO, OT MPOCTOM HAa OIHOM CTPYyHE 110
MY3bIKQJIbHOI TIbeChl Ha posiie B ceMb oKTaB. [oyioc yesioBeKa MepeKpbiBa-
€T OOBIYHO TPU-YeThIpe OKTaBbl. MOXHO JIU YBUIETh 3TY UIPY MBILILL JULIA
cTopoHHeMy HaOmoaaTento? MHorna na, nHoraa HeT. EcTh iu criocoObl U MH-
CTPYMEHTBI, C TTOMOIIbIO KOTOPBIX MOXKHO «UUTaTb» MBILILILI JIUIA MIPU He-
BUAMMBIX OOBIYHBIX IJIa3aM HAMPSIKEHUSIX TMLEBBIX MbI? [Torrpodyem naThb
OTBET Ha 3TOT BOMPOC.
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9.2. MMUKPOTPEMOP MBIIIIL] KAK MAPKEP
HEOCO3HABAEMbBIX DMOLIMOHAABHBIX
PEAKLIMM

Oco0blii MHTEPEC MPENCTABIISIET UBMEPEHUE IMOLIMOHATLHOTO 3HAUEHUST CEH-
COPHBIX CUTHAJIOB Pa3HO MOAAILHOCTH 110 IBUTaTeJIbHOMY OTBETY. DTU UCCIe-
noBaHus umetoT pouryto ucroputo. Emie B XIX cronetun B BeHe ncuxuarpsl pas-
paboTanu MpreMbl OLIEHKH BPauoM JIPOXKaHUS PYK MallMeHTa MPU 3alaBaHu1 eMy
BOTIPOCOB, UMEIOIINX KaKOe-JIM0O0 OTHOIICHNE K UCCIIENyeMOI CUTYyalluu, Clie-
JIOBATEJIbHO, BBI3bIBAIOIIMX MYCTh JaXe €1a0yl0, HO SMOIIMOHATBHYIO PEAKIIUIO.
DTOT MpueM O0Kas3ajics CTOJb HAAEXKHbIM, YTO JaXe IIMPOKO MCMOIb30BAICS
B IMyOJIMUHBIX MpeACTaBAeHUsIX. SpKuUil MpeacTaBuTe b BEHCKOM 11KOJIbI Bobgh
MeccUHT — 3HAMEHUTBIN WITIO3MOHUCT, B MHTEPBbIO KOPPECTTOHAEHTY XypHasia
«Texnuka — mojoaexu» I1. Operikuny B 1961 romy naji OTKpOBEeHHOE OObsIC-
HEeHUEe CBOMM TICUXOJIOTUYECKNM OITBITaM: «DTO He YTeHHE MBICIIEH, a, eCJTA TaK
MOHO BBIpa3uThCs, “UyreHne MycKysoB”. Korma yejloBeK HanpsikKeHHO JTyMaeT
0 4eM-JIM00, KJIETKM TOJIOBHOTO MO3ra TNepeaatoT UMITYJIbChl BCEM MbIILILIAM Op-
raHusma. VIx aBukeHusl, He3aMeTHbIE ITPOCTOMY IJ1a3y, MHOIO JIETKO BOCIIPUHU-
Matorcs. JIomycTuM, 4To, BBITIONHSS 3aaHue, sl B KAKO-TO MOMEHT COBepIIIalo
omnOKy. M TyT e MHIYKTOp COBEpIIeHHO OecCO3HaTeIbHO, TTOMMMO CBOEK
BOJIM, “coo0IIMT” MHe 00 5ToM. Ero pyka okaxeTt HEYJIOBUMOE COMPOTUBIIEHHUE,
U HY>KHO 00J1aJiaTh OOJIbIION UyBCTBUTEIbHOCTbIO, YTOOBI BOCIIPUHSITH 3TO Ha-
npstkeHue. $1 4acTo BBITIOMHSIIO MBICJEHHbIE 3aaHUsI 0€3 HEeMOoCPeICTBEHHOTO
KOHTAaKTa C MHAYKTOPOM U Jae C 3aBI3aHHBIMU TJIa3aMU. 31eCh yKa3aTeJaeM MHe
MOXET CITY>KUTh YacTOTa IbIXaHWsI MHIYKTOpa, OMeHHUe ero MmyJbca, TeMOp Tojio-
ca, XxapakTep MoXOoAKU U T. A. To, uTo MOM IJ1a3a 3aBsi3aHbl, OOJIbIIIE BCETO Aeii-
CTBYET Ha ayauTopuio. MHe ke paboTaTh ¢ 3aBs3aHHBIMM IJ1a3aMU Jaxe ynooHee:
1 JTy4llie COCPeIOTOUNBaIOCh. TaKoBa B MPUHIIMIIE MOSI METOAMKA “UTEHUSI MbIC-
sieit”» [OpeikuH, 1961]. MeCCUHT OXOTHO IEJIMJICS CBOMMM 3HAHUSIMU C HAMM,
cryaeHTaMu JIbBOBCKOTO MEIMILIMHCKOTO MHCTUTYTA B 60-€ TObl IMPOILIJIOro BeKa
(HEKOTOpBIE U3 HALLMX MTPETIOAABATENIEN OBUIH PY3bsIMU €TI0 MOJIOAOCTH), HO €TO
METO/IbI TPEOOBAIM MHOTHUX JIET HEMPEPbIBHBIX 3aHSITUI, HEAOCTYITHBIX MO KO-
YeCTBY CBOOOIHOTO BPEMEHU TSI MOJIOABIX Bpayeil. [1o TpynoeMKoCcTH ero yme-
HUE MOXHO CPAaBHUTb C YMEHUEM KUTANCKUX Bpaueil CTApOU LIKOJIbI pa3jinyaTh
COTHU OTTEHKOB TTyJibca. EnBa T HEMOATOTOBIEHHBIM PELIMTTUEHT MOXKET COCpe-
JIOTOYMTBCS TaK, YTOOBI TTPABMIIHHO OIIYIIATh APOXKAHUS PYK MAIMEHTOB — «MH-
JIyKTOPOB» WJIM TTOHMMATh HIOAHCHI KosiebaHus mysibca. Ho B HacTosiee BpeMst
JIJIS1 9TOTO UCTIOJIB3YIOTCS LIM(DPOBbIE TEXHOJOTHH.

CylIecTBYIOT pa3Hble (PU3MOJOTMYeCKUe METOAbI OLIEHKM 3MOLIMOHATBbHBIX
Y KOTHUTUBHBIX PA3JINYUii B BOCIIPUSITUN OJMHAKOBBIX CEMAHTUYECKUX O0BEK-
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TOB C pPa3HbIM KOTHUTUBHBIM U 9MOIIMOHAIBHBIM 3HaYeHHueM. OHU UMEIOT CBOU
JIOCTOMHCTBA U HenoctaTku. B JlabopaTtopuu ¢usuonoruu 3peHusi MHcTuTyTa
¢uznonorun umenu M. I1. IaBnoBa PAH (A. K. Xapay3zossim, C. B. [IpoHu-
HbiM, 1. I1. BacunbseBbiM, 1O. E. IllenenuHbiM) ObLT pa3paboTaH METOM TICU-
X0(U3UYECKOTO aHaIM3a SMOLIMI B 3aia4aX MPUHYAUTETHHOTO BbIOOPA U peru-
CTpalUU JIEKTPOMUOTPAMMBbI JIMLIEBBIX MBIIIILI.

151 n3ydeHUsT BIUSTHUS pa3HbIX SMOIIMOHAJIbHO-CUTHAJBHBIX 3HAUEHUIT Ha
peakliivu, CBSI3aHHbIE C CEMAHTUYECKUM 3HaUY€HUEM 00BbEKTA (MTOJITOPOrOBOE U
HaJMOPOroBoe MpeabsiBieHue), U OOBEKTUBHOM OLIEHKU dMOIMOHAIbHBIX pe-
aKILMA UCTIBITYEMbIX UCIOJb30BAIN METOJ PETUCTPALIMU JIEKTPOMUOTIPAMMbI
(DMT’) HEKOTOPBIX JULIEBBIX MBI, OTBETCTBEHHBIX 32 BhIpaXXeHNE SMOILIMIA.
[MpoaHann3npoBaay 3IEKTPUIECKYI0 aKTUBHOCTD CJICIYIOIINX JTULIEBBIX MBIIIIL]
(puc. 9.2): zygomaticusmajor — pacTsIrMBaeT yIJibl PTa, aKTUBUPYETCS, KOTraa
yeJioBeK yiblbaeTcst; corrugatorsupercilii — caBuraetT OpoBU BHYTpPb, aKTUBHU-
pyeTcs, Korjga yeaoBek xmyputces; m. Frontalis — momHuMaeT OpoBU HaBepx,
aKTUBUPYETCsl, KOTa YeJJOBEK YIUBJICH.

DJIeKTPUYECKYIO aKTUBHOCTb MBIIIL PETUCTPUPOBAIM OUIIOJISIPHO, PACIO-
JIarast mapy 3JIEKTPOJOB BIIOJTb MBILIIII, HATIPSIKEHNE KOTOPO COOTBETCTBYET
onpenereHHOMY BhIpaxkeHuto simta [Fridlund, 1986]. PaccTostHue Mexmy 3mek-
TpoJaMu COCTaBJsLio | cM, MoJjioca MpOMycKaHus ycuiauTeaeid Oblia BbloOpaHa
ot 20 1o 120 Iix ¢ BKIIFOUEHHBIM PeXeKTOPHBIM (pUiabTpoM 45—55 [11 0T ceTeBbIX
HaBogoK. HuxHsis1 rpannuia nmojockl 20 Ii1 Obl1a BeIOpaHa i1 MCKITIOYEHUST
apTedaKkToB, CBA3aHHBIX C IBUKECHUSMMU IJIa3 U MOPTaHUSIMU. DJIEKTPOIBI pac-
roJiarajii Ha JIEBOil CTOpOHE JIM1Ia UCIIBITYEMOTO, 3a3eMJISIIOLIMIA 2JIeKTPOI 3a-
KPEerJIsiii Ha MOYKe MPpaBoro yxa.

Puc. 9.2. CxemaTM4yHOE pacronoxeHue aneKTPoAoB, PErMcTPUPYHOLLMX aKTUBHOCTb
HEKOTOPbIX NULEBBIX MblLLLL. HaBepxy Ha3BaHVe MbILLLbI, KOTOPblE OTpaxarT
(cnesa HanpaBo) yaUBREHUWE, YIbIGKY U XMypOCTb. HanpspkeHue MblLL, NO3BOnsieT
OLIEHUTb aXe HEOCO3HAHHbIE UCTILITYEMbIM PeaKLK, KOTOPbIE HE BblpaXeHbl
B MUMUKE, [OCTYMHOW NMOCTOPOHHEMY HabrntoaaTento
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AHaIN3 MUOTPAMMBbI OCYIIECTBIISITU PA3IMUYHBIMU CTIOCOOAMU B 3aBUCUMO-
CTH OT YCJIOBHMI CTUMYJISILINM, OTIPENeIsIeMbIX 3amadeil ncciaenoBanus. B ciry-
yae, KOrja MCIBbITYeMblil paccMaTpyUBaeT OIHY WJIM HECKOJIbKO OZHOTHMITHBIX
KapTUHOK, PACCUUTBIBAIM CIIEKTP PETMCTPUPYEMON MUOTPAMMBbI U aHAJIU3UPO-
BaJIM €T0 CyMMapHYI0 MOIITHOCTb BO BCEM PETUCTPUPYEMOM B 3TOil paboTe ya-
crotTHoM auana3oHe (20—120 Iix) 3a Bce BpeMs 3anucu. BepxHiow rpaHUYHYIO
YacTOTy OIpeAesisiia YacToTa TMCKPETU3aLMU CUTHAJIA UMEIOIIMMCS y HaC TOT-
na uudpoBbIM 3HIIEDaTorpadom (3anuch 6oJiee yeM AecITUIeTHENR JaBHOCTH,
Koraa sHuedanorpadsl B 1a00paTOpUn UMEIU YAaCTOTY AUCKPETU3AIIMU BCETO
mumb 250—500 Ii, 3aTem yacrtora OUCKpeTM3allMd HOBOTO 3HLedanorpagda
3HAUUTEBHO BBIPOCTIA).

Peructpanus DMI mo3BossieT 3apuKcupoBaTh U3MEHEHMS B JIUIIE YEIOBE-
Ka, 1aXe €CJIM BHEITHE OH BBIMJISIAUT CTIOKOMHBIM. DTO CTAHOBUTCSI BO3MOXKHbBIM
MOTOMY, UTO JIEKTpOMUOrpamMMa (HUKCUPYET HE TOJbKO COKPAILEHUS MBIIIIII,
MPUBOISIIIUX K BHEILIHUM U3MEHEHUSIM BbIpaKEHUS JIMLA, HO U QUKCUPYET U3-
MEHEeHMEe TOHYCa JULIEBbIX MBIIIIL (KaK HampsiKeHUe, Tak U pacciabieHue), 4To
BHEIITHE HE3aMEeTHO.

[MoxTBepXaeHWe 3TOMYy — CpPaBHUTEIbHBIC MCCICIOBAHNUS, KOTIA UCTIBITY-
€MOMY Ha OJJHY MMHYTY IOCJEN0BATEIbHO MPEAbIBISIN (poTorpacduu Joaei
C pa3IMYHbBIM BbIPaXKEHUEM JIM1IA: BECEIbIM, IPYCTHBIM, HeTpaibHbIM. Bo Bpe-
M3l TTpocMoTpa doTorpaduii y UCIbITyeMOro (UKCUpoBaaId aKTUBHOCTb MbIIIILL
zigomaticus (yabI0Ka) 1 corrugator (xMypocTh) Buaeokamepa pukcuponaia ns-
MEHEHMST BBIPaXKEHUS JIMIIA UCTIBITYEMOTO JIJIST CPaBHEHUSI BO3MOKHOCTEI 13-
BecTHOU mporpammbl FaceReader u metona ODMI B olieHKEe 3MOLIMOHATIBLHOTO
COCTOSTHUSI YeJIoBeKa.

IMIporpamma FaceReader aBromaTMyecku MpoBoOAMJIA aHAIU3 BbIpaXKeHUs
JINIA UCTIBITYEMOTO TIpY HAOJIOJEHUN pa3HbIX TECTOBBIX M300paxkKeHUi dMO-
uuit. FaceReader aBTomatnuecku pasnessieT BbIpaXeHue Juiia Ha 111eCTb 0a30-
BBIX COCTOSIHWIA 32 BpeMsl aHaIu3a: HEHTpaJibHOE BbIPAKEHUE JIMLA, CYACTHE,
IPYCTh, 3JI0CThb, YAUBJIEHUE U CTpaXx.

B npoBeaeHHbIX B Hallleil 1abopaTopumn UCCIEAOBAHUSIX MTPY MTPOCMOTPE TPEX
TUMOB KaPTUHOK Y MCTBITYEMbIX TOMUHMPYET HEHTpaabHOE BbIpaXkeHUE JIMIIA.
Cyq4 1Mo 1IKajgaM OpIrHAT, OTPAKAIOIINM CTETIEHb BHIPAKEHHOCTU KaXKIOH 9MO-
LIV, TIPEBBIIICHNE HEUTPATbHOTO BBIPAXKEHUS JIWIIA HaJ JPYTUMH SMOLUSIMU
COCTAaBJISIET AECITKM U COTHM pa3. J1oCTOBEpHOI CBSI3M MOTydyaeMbIX Pe3YJIbTaTOB,
a IMEHHO U3MEHEeHUsI MUMUKHU UCTBITYEMbIX B COOTBETCTBUU C TIPEIbSIBISIEMbI-
MM Ha TECTOBBIX M300paxkKeHMSIX SMOLIMSIMU I10 JaHHBIM nporpammbl FaceReader,
He HabogaeTcs.

B TO Xe BpeMs ¢ MOMOIIBI0O MUOTpaUU JIMLEBBIX MBI YIaJI0Ch TOYHO
OIpeNeINTh, Ha KAKUE TECTOBbIE M300paxkeHUs1 — hoTorpaduu ¢ BECesbIM, TMO0
C TPYCTHBIM, JINOO C HEUTPaAIbHBIM BbIPAXKEHUEM JIMLIA — CMOTPEJ UCTIBITYEMBbIIA.
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Ha puc. 9.3 npencraBieH npumep 3anucu OMI y oIHOTo MCIBITYeMOTO
C BBIpaXKEHHOM peaKLMeil TMLEBBIX MBIIILL Ha TTPEIbABICHNE SMOLMOHATBHBIX
ctumyJioB. CTpejkaMu MOKa3aH MOMEHT MpeIbsBICHUS «[PYCTHOM» U «Bece-
J10i1» poTorpacduu, rmociie KOTOpOro B COOTBETCTBYIOLIEH MBIIIILIE PA3BUBACTCS
OTBET B BUJIE YBEIMUECHUSI aMILUTUTYIbI M YACTOThI KOJIEOAHMIA.

M. ZYGOMATICUS

M. CORRUGATOR

M. FRONTALIS

ﬁ 'PYCTHbIE ﬁ BECENbIE

HAYANO NPEOBABNEHNA N3OBPAXXEHWA NAL

Puc. 9.3. Yuactok 3anucyu SMI™ y 0gHOro UCMbITYEMOrO C SIPKO BblPaXXEHHOM
peakuven NUuUeBbIX MbILLL, HAa NPpeabsaBleHne CTUMYIIOB — U300paxeHunin nuy
C BbIpaXeHHbIMW 3MOLMAMU

W3mepsiiim MOITHOCTb CIIEKTPOB MUOTpamMM (puc. 9.4).

zygomaticus corrugator
o, 02 0,5 y
I~ 04 HeunTparnbHble
2 ’ rPyCTHbIE
é 0.1 0‘3 Becerble
e 0,2
3 0,1
20 0
0 20 40 6080100 120 0 20 40 60 80100 120
yactoTa, 'y yacroTa, 'y

Puc. 9.4. CnekTpbl MrorpaMMbl MblLLL, Zygomaticus (ynbibka) n corrugator (XMypocTb)
BO BPeMsi MPOCMOTPA UCTbITYEMbIM HENTPanbHbIX, BECENbIX U FPYCTHbIX KAPTUHOK

Kak BumgHo u3 puc. 9.3 u 9.4, MblllIbI, OTBETCTBEHHBIE 32 YJIBIOKY, B He-
CKOJIBKO Pa3 YBEJMYMBAIOT CBOIO 3JIEKTPUYECKYI0 aKTUBHOCTH MPH MPOCMO-
Tpe UCMBITYEMBIM BECEJIBIX KAPTUHOK OTHOCUTEIBLHO COCTOSTHUS, KOT/Ia UCITBI-
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TyeMbIif CMOTPUT Ha HEUTpasibHbIE U TPYCTHBIE KapTUHKU. [TogqoOHbIM 0Opa-
30M YBEJIMUMBAETCS 3JIEKTpUYECKasi aKTUBHOCTb MBIIIIIBI, CIBUTAIOIIE Opo-
BU BHYTpPb (KOTJa YEJIOBEK XMYPUTCS ), TIPU ITPOCMOTPE UCTIBITYEMBIM IPYCTHBIX
KapTUHOK. AKTUBHOCTb IIPX 3TOM YBEJIMYMBAEeTCSI B 5—6 pa3 Mo CpaBHEHUIO
C aKTMBHOCTbBIO MIPU MPOCMOTPE UCTILITYEMbIM HEUTPATbHBIX U BECETBIX KAPTU-
HOK. DTO ObUIM HEOCO3HAaBaeMble peaklIMi Ha OCO3HABaeMble 3pUTEbHbBIE CTHU-
Mysbl. HamnpsikeHue 3TUX MBI ObLIO CKPBITBHIM JIJIsS1 BHEIITHETO TPOCMOTpa.
Ho onu nanpsiranuce. [ToaToMy aHaJIU3 5J€KTPOMUOTPAMMBbI JTULIEBBIX MBbIIIIIL
0Ka3aJicsl BHICOKOYYBCTBUTEIbHBIM U OO EKTUBHBIM METOIOM OLIEHKU OMOLIMO-
HaJILHOTO COCTOSIHMSI YeJIoBeKa Mo CPaBHEHHUIO C MeTOAaM1, OCHOBAaHHBIMU Ha
aHaJM3e BHEIIHUX MPU3HAKOB. boJiee Toro, aHain3 aJ1eKTPOMUOTpaMMbl MOKa
SIBJISIETCS TOpa3/10 YyBCTBUTEJIbHEE 110 CPABHEHUIO C METOAAMM PEruCTpaliuu
BII rosioBHOrO MO3ra 1 aHaJIn3a BApUadeIbHOCTU CEPAEYHOTO pUTMA.

751 uccrieqoBaHus pa3inuuii 0CO3HaBAEMOIO M HEOCO3HABAEMOT'0 BOCIIpU-
SITUSI U300paKEeHUI JIMIL C SMOLIMOHAIbHBIM BbIpaXeHWeM MPUMEHWIN Habop
4epHOo-0ebIX (poTorpaduili My>KCKMX U KEHCKHUX JIML, BbIpaXKarolux pa3and-
Hble aMolu. dororpaduu KOMIIOHOBAIM B MAaTPULIBI 2 X 2 YeThIpeX Jull. Ma-
TPULIBI MOTJIM COAEPXKATh KaK KEHCKHE, TaK M MY>KCKUE JIM1IA C OJHOM U TOM ke
amonmeit. Kaxnas matpuna u3 yetsipex dhotorpaduii conepxaia JUIlb OAUH
TUI SMOLMIA: Becelible, TPYCTHbIE WM HEeUTpaibHble. DTH MATPULIbI-CTUMYJIbI
ObLUIM Ha3BaHbI SMOLMOHAJIBHBIMU MaTpuliaMu. B KauecTBe MacKMpPOBOYHOTO
CUTHAJIA, JUIS CO3[JaHMs1 YCIOBUI HEOCO3HAHHOTO BOCMPUSITUS, UCIIOJIb30Ba-
JIM MaTpUILy, COCTOSIIIYIO M3 CIydaliHbIX (DparMEeHTOB, B3SITbIX M3 HEUTpaib-
HBIX MAaTpUIL. 3aTeM MOCJe CEPUM MAaCKUPOBOYHbBIX M SMOIIMOHAbHBIX MAaTPUIL
MPeabSIBISIIA TECTOBbIe MaTpUlbl. B TeCTOBOM M300pakeHWM WCHBbITYEMbIi
JIOJKEeH ObLT OLIEHUTh JOMUHUPOBAHKUE B MaTpUIe M300paxkeHMsI Tulia ¢ Bece-
JION WM TpyCTHOM aMouueit. Bcero 6pU10 CO31aHO COPOK BApUAHTOB MaTpPUILL,
OTHOCSIIIIMXCSl K HEHTpaTbHOMY TUITY, COPOK MaTpUIl U300pakeHUit Julia Be-
CEeJIOTO THUIa, COPOK MaTpMll rpycTHoro tumna. Eiile Obl10 BOCEMb BapUAHTOB
MaCKUPOBOUYHbBIX MaTpull. [IpuMeHsIIM pa3Hoe MOANOPOroBOe U HAIMOPOrOBOe
BpeMsl MIpenbsIBICHHUS UIsl HEOCO3HABAeMbIX M OCO3HABaeMbIX CTUMYJIOB. Me-
HSUTW JUTUTEIbHOCTD MPEAbSIBICHUSI MATPULIBI CO CTUMYJIBHBIMU U300paKeHUSI-
MM pa3HbIX SMOLIMI U MaTPUL MACKMPOBOYHBIX.

[MpenbsiBieHre HauYMHAIM C TIOCJIEA0BATEIbHOCTU JBYX MAaCKHPOBOUYHBIX
MaTpull, 3aTeM MPEIbSIBISUIM OJHY «d9MOLMOHAIBHYIO MAaTPUILy», 3aT€M OISITh
JIBE MACKMPOBOYHBIE, TTOTOM aHAJOTMYHbIE KOMOMHAIIMU, HO YXe C APYyTUMU
MarpuiaMyu. DTUMU KOMOMHALUSIMM JOCTUTAIach MaKCUMallbHas MacKUPOB-
Ka TECTOBBIX M300paxkeHU# ¢ TuamMu. DhGEKT MAaCKUPOBKU ObLT YCUJIEH WH-
CTpYyKIIMel CMOTPETh Ha TOYKY (hMKcallMM B LIEHTpe 3KpaHa. Heoco3zHaHHOe
MPeabsIBIEHUE MEHSIJIO SMOLIMOHATILHOE COCTOSIHUE UCTIBITYEMOTO B 3aBUCUMO-
CTU OT AMOLIMOHAJILHOTO BbhIpaXKeHHUsI JINL] Ha MPeIbsBIsIeMbIX (hoTOrpadusix.
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Bcst mmTenbHOCTh MOCAENOBATEIbBHOCTH M3 MAaCKUPOBOUHBIX UM 3MOLIMO-
HaJIbHBIX MaTPUII IIPA OCO3HAHHOM M HEOCO3HAHHOM TTPEIbSIBJICHUN ObLIa OIM-
HakoBa. [Ipu Heoco3HaBaeMOM TpEabSBICHUN JUTUTEIBHOCTh MACKUPOBOYHOM
MaTpHUIIbl Obl1a OOJIbIIE, YeM JUIMTEIbHOCTD IIPEIbIBACHUSI TECTOBOI MAaTPHULIbI.
B uccienoBaHMsIX ¢ 0CO3HABAEMBIM ITPEAbIBICHUEM IJTUTEIbHOCTh MACKPOBOY-
HOI MaTpUIIbl OblIa KOpOUe JUIMTEIbHOCTH MPEIbSIBAESHUS] TECTOBOM MaTPULIbI.
CooTHoIIeHNe BPeMEHU TIPEIbABICHUS SMOLIMOHAIBHOM M MacCKUPOBOYHOM
Martpuil ObUIO MOAOOPAHO TaK, YTOOBI B CIy4ae HEOCO3HAHHOTO MPEAbSIBJIACHUS
UCKJIIOYUTh BO3MOXHOCTb 3aMETUTh BCTaBKY C 3MOIIMOHAJIbHON MaTpUIICH.
A BO BpeMsI NpeabsIBICHUS 3MOLIMOHAILHOW MaTPULIbI B CJIydae OCO3HAHHOTO
MpeabsIBAEHUST BpEMEHU ObLITO I0CTATOUHO JIJIsI TOTO, UTOOBI UCITBITYEMbIE MOT-
JIM YBUJETH JIMLIA U JIETKO ONPEIeIUTh 3HaK 3MOIMK B n300pakeHuu. Ha ato
HEo0X0IMMO 00paTUTh BHUMaHME, TaK KaK BIOpaHHbBIN AUAana3oH JIETKO Ipo-
BEPUTb U OH IEMOHCTPUPYET OMACHOCTh HeXeJlaTeJIbHBIX BCTABOK B BEIlaTE/Ib-
HoM TejieBuaeHuU U B HTepHeTe. I IMTeIbHOCTh HAlLlIMX BCTABOK BapbUpOBaia
oT 40 go 10 Mc, 4TO IepeKphIBACT BECh AUANA30H BEILIATECIbHOIO TEJICBUICHUS
1 OBITOBBIX MOHUTOPOB.

TTocne okoHUYaHUS TIPEABSIBICHUS TOCIEIOBATEIBHOCTH MaCKMUPOBOYHBIX
Y BMOLIMOHAJIBHBIX MATPUIl 9KpaH B TEUEHUE OJHOM CEKYHIbI OCTaBaJICs Yep-
HBIM, 3aTeM MOSIBJISIJIaCh TECTOBAst MAaTPULIA C HEUTPaJbHBIMU JTULIAMU. 3a1a4eii
HCIIBITYEMOTO OBbUIO OLIEHUTH 0 METOAY IMPUHYIUTEIBHOIO BHIOOpA, K KAaKO-
MY SMOIIMOHAJBHOMY TUITYy MPUHAJIEKUT TaHHAsE MaTpUlla — BECEJIOMY WU
IPYCTHOMY, M HaXaTh COOTBETCTBYIOIIYIO KHOIIKY. TaKoil BOIpOC Tpeajiaraiu
WUCTIBITYEMBIM [IJIS TOTO, YTOOBI ONMPENeIUTh CTeTIEHb BIAUSIHUS MPEIIIeCTBYIO-
IIMX SMOLMOHAIIBHBIX CTUMYJIOB Ha 3MOLMOHAJIBHOE BOCIIPUSITUE HEUTpasib-
HbIX Jul. Cpa3sy Mmocje HaXkaTusl UCITBITYeMbIM Ha KHOIIKY 3KpaH CTAHOBUJICS
YepHbIM, U Yepe3 HEKOTOPOe BpeMsl HauMHajaach HOBas MOC/EA0BATeIbHOCTh
Martpuil. Bcero 3a BpeMs McciieoBaHUST HAKATUIMBAIU 110 TIATHASCAT ABa OTBE-
Ta Ha MpeabsBICHUE TTOCAeA0BaTeIbHOCTEN, COAEpKAIINX MAaTPULIbI BECEI0TO
TUIIA, TIO MSITHAECST JIBAa OTBETA Ha IMOCAeA0BaTeIbHOCTA U3 MaTPUI] TPYCTHOTO
TUIIA U CTOJIBKO K€ Ha MaTpULibl HeWTpajibHOro Tumna. B paboTe yuyacTBoBaiu
JIBEHAILATh UCIBITYeMbIX, MY>KUMH U XeHIIUH B Bo3pacTe 20—30 net. Kakabrit
VCTIBITYEMBII Y9aCTBOBAJ B ABYX SKCIIEPUMEHTaX — CHavyaja BapuaHT C HEOCO-
3HAHHBIM TIPEAbIBICHNEM SMOLIMOHATBHBIX CTUMYJIOB U TTOCJIE KOPOTKOTO OT-
IIbIXa — BapuaHT C OCO3HAHHBIM TpeabsiBieHueM. Peructpuposaimn D3I no
NIBAJLIATA OTBEICHUSIM, PACITOJIOXEHHBIM I10 Beell rojioBe 1o cucteme 10—20,
OMT ¢ mbin zygomaticus (yapi0ka), corrugator (XMypocTh), M aHAJIM3UPOBaIU
M3MeHeHUe pa3Mepa 3pavyka.

MuorpaMMy aHAJIM3UPOBAJIA C TIOMOIIBIO CIIELIMATBHON TTPOTPaMMBI, CO-
3MaHHOW B Halllell JJabopaTopuM U 00eCTIeurBaloIIeil MOCTpOeHEe HU3KOYa-
CTOTHOI1 orubatolieii 1o BeicokouacTorHoMy curHainy. CosganHas C. B. I1po-
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HUHBIM ITpOTpaMMa Io3BoJIsiIa MPOBOAUTD pacueT u3MeHeHnit DM B 3a1aHHBIX
BPEMEHHBIX MHTEPBaJIaX B 3aBUCUMOCTH OT dMOIIMOHAJILHOTO 3HaKa CTUMYJa
OTHOCUTEJIbHO CUHXPOCUTHAJIA O Havyasle TIPEeIbsIBICHUS U TUIIE CTUMYJA, TO-
J1aBaeMOr0 CO CTUMYJIMPYIOLIETO KOMITbIOTEPA HA KOMIBbIOTEDP PErMCTPUPYIO-
muii. B kaxknoM BpeMEHHOM MHTEpBaje, IIUTETbHOCTbIO HECKOIbKO CEKYH/I,
paccYuThIBAIM CTaHAAPTHOE OTKJIOHeHHWe curHaja DMI B OKHe aHaiu3a
1000 mc. Pacyet HaunHaiu 3a 500 MC 10 IpEIbSBICHUS CTUMYJIA, 3aTEM OKHO
aHaJIM3a CIBUTAJIM HA OIMH OTCYET (2 MC) BMpaBo. DTa npolieaypa noBTopsiach
10 KOHIIa MCCJIeyeMOro BpeMeHHOro NHTepBasia. B pe3ynbraTe Mbl mojydaiu
KPUBYIO, OTpaXkarollylo U3BMEHEHUsI BO BpeMEHU CyMMapHOi MolHOCTH DMT
OTHOCUTEJIbHO MOMEHTA MpeAbSIBAEHUSI CTUMYJa. 3aTeM Takue oTBeThl DMI
COPTUPOBAIU TI0 TUTTY CTUMYJIAa W YCPEIHSIIN, TOT0OHO TOMY KaK YCPEeTHSIOT
BI1 B B3I dnsa uckiaouyeHus apTedakToB U3 JaJbHEHIIET0 YCpeIHEHUsI pac-
CUMTBIBAIM CTAaHIAPTHOE OTKJIIOHEHHUE Mo Beeit 3anucu DMI. 3aTem yctaHaBIM-
BaJIX TIOPOT B TPU CUTMbI U AIMIIMPUYECKUM MyTeM TMOAOUPaTId MaKCUMaJbHOe
YUCJIO TOYEK, MPEeBBIIIAIOIINX 3a0aHHbIA Mopor. [TpoObl, He yI0BIeTBOPSIIOLINE
3aJaHHBIM YCJIOBUSIM, aBTOMaTUYECKH OTOPACHIBAIUCD.

Ha puc. 9.5 mokaszaHbl ycpeTHEHHBIE TT0 TPUHAALATH UCTTBITYeMbIM (BO3pacT
KoTophix 20—25 51eT) JaHHbIE UBMEHEHUI 3JIEKTPUUECKON aKTUBHOCTU MBIIIIL
zygomaticus (yibiOKa) B OTBET Ha IpeabsiBicHUe ¢oTorpaduii, cogepxKaiiux

npeabasrieHne CTUMyrnoB
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Puc. 9.5. SnekTpuyeckue peakumm MblllLbl yriblbkm — zygomaticus — B 0TBET
Ha 0CO3HaHHOE 1 HEOCO3HaHHOE BOCMPUATUE Pa3HbIX NNL, C Pa3HBbIMU 3MOLIMAMM.
BraHo, 4To MbllwLa ynbIOKM akTUBMPOBaHa TOMbKO NPW BOCMPUATUM Kak OCO3HaHHOM,
Tak 1 HeoCco3HaHHOM hboTorpadumn, cogepxalumx Becenble nuua (kpyeas 7).

Mpu npeabsiBneHnn dpotorpachuii rpyCTHbIX UL, (KpuBas 2) U HenTpanbHbix (kpusast 3)
amnnutyaa oteeta nagaet. OTnnumsa 3Ha4YMMbl (NapHbIN HenapameTpUYecknin t-kpuTepun,
P < 0,05). 3HaummocCTb pa3nuunii cumTanu ang kaxabix 500 Mc 3anucum no Bcen anoxe
aHanusa, paBHOW YeTbIpeM CEKyHAaMm
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BeceJible, TPYCTHBIE IMOO0 HelTpaabHble auiia. CieBa MpencTaBiIeHbl pe3yibTa-
TBI UI3BMEPEHUI B YCIIOBUSIX HEOCO3HAHHOTO BOCTIPUSITUS SMOLIMOHAIbHBIX CTH -
MYJIOB, CIIpaBa — B YCJIOBUSIX OCO3HAHHOTO BocHpusTUsi. OCb OpAMHAT Tepe-
ceKaeT och abCUMCC B MOMEHT MpeabsiBlIeHus] cTuMya. Peakiust Ha Becesbie
JIM1a u3obpaxeHa JMHUEH 1, peaklivsl Ha TPYCTHBIE JUlla — JIMHUEH 2.

Kaxnplii cronouk (puc. 9.5) o3HavaeT, 4TO pacxXoXIeHUe KPUBBIX, YCPea-
HEHHBIX TT0 TPUHAILUATA UCITBITYeMbIM, CTATUCTUYECKN 3HAYMMO B MHTEpBa-
se 500 mc. M3 mpencraBieHHON WTIOCTPALlMKM BUIHO, YTO MBbIIILA YJIbIOKU
(zygomaticus) Kak Mpv OCO3HAaHHOM, TaK W MPU HEOCO3HAHHOM TMpelbsiBiIe-
HUU M300paxkeHU i JIULL C SMOLIMOHAIbHBIM BbIpaXK€HUEM YBEJIUUYUBAET TOHYC
B OTBET Ha MpeabsBlIeHUe Beceablx (poTorpaduii 1 yMeHbIIAaeT TOHYC B OTBET
Ha TIpeabsBIecHNE TPYyCTHBIX. [Ipy HEOCO3HAHHOM BOCTIPUSATHU M300paXkKeHUst
9TO pacxoxieHue aaxe 0ojiee 3HaYMMO. TeM caMbIM IO OTKJIMKY JaXKe OJHOM
MBILILIBI MOXXHO Pa3IMuUTh HEOCO3HAHHYIO PeaKlMI0 MO3ra Ha paloCTHbIE U
rpycTHble Juiia. Ho rpycTHble U HeHTpasibHbIe pa3iuuyuTh Hesib3sl. BeposiTHO
(B pe3yJibTaTe paboThl 3ePKaJbHBIX HEHPOHOB), UCTILITYEMbIE CTPEMSITCS YAbIO-
HYTBbCSI B OTBET Ha MpPEeAbsBICHNUE BECEIbIX U300pakeHU 1, HA0OOPOT, YIbIO-
Ka CXOIUT C MX JIMLA TIPU TIPEIbIBICHUM IPYCTHBIX, JaXKe B YCIOBUSIX HEOCO-
3HABaeMOTro BOCHIpUATHUSL. HelTpaabHble I1la B CTUMYJIaX BbI3bIBAIOT OTBETHI,
aHaJIOTMYHbIE OTBETaM Ha IPYCTHbIE JMlIa, KaK B clyyae OCO3HaHHOTO, TaK U
B cllyyae HEOCO3HAHHOTO MPEeIbsBJIEHUSI. DTO CBSI3aHO C TeM, UTO HeWTpasb-
HBbIE JINI[Aa — 9TO CUTYalUsI HEOTIPEAECIEHHOCTH, KOTOPYIO, BEPOSITHEE, BHITOHO
CUYNTATh U300paKeHUEM I'PYCTHBIM MJIU arpeCCUBHBIM.

PaccMOTpUM OTKJIMK Tpex MBbIIIL, TMOJYYEHHbIX B 3TUX MCCIECIOBAHUSIX
zygomaticus, corrugator u frontalis. Habop ¢oTorpacduii ObL1 yCI0BHO pasaeieH
Ha JIBe TPYIIIbI: BbI3bIBAIOIIIME TTOJOXUTEIbHBIE DMOLIMHU (Ianee — Becelible) U
BBI3BIBAIOIIIME OTPUIIATEIbHBIE OMOLIMH (Iajiee — IrpycTHbIe). B Kaxmoi rpyriie
ObLIO IO MATHAALIATh KApTUHOK. DoTOorpacdnu U3 Kaxkmaoi IpyMIibl MPeIbsaBIIs-
JIU Ha 9KpaHe B CAyYallHOM IOpsIIKE Ha JBE CEKYH/bl, MOCJIE Yero 3aMellaiu
cepbIM (POHOM Ha MATh CEKYHJ. 3aTeM MOSIBJsUIach cieaytoiiast ¢pororpadus
U T. 4. Bcero 3a Bpems1 aKcniepuMeHTa HaKallJIMBaJIM MO COPOK ISITh OTBETOB
Ha TipeabsBiaeHue dhoTtorpaduii BeceJoro TMIa U Mo COPOK ISITh OTBETOB Ha
npeabsBiaeHue GpoTorpaduii IpyCTHOTO TUIA. 3a1adeid UCIIBITYeMBbIX ObLIO CITO-
KOWHO paccMaTpuBaTh M300pakeHns. O IeJsIX McciaenoBaHus U Ha3HAYCHUN
9JIEKTPOJ0B UCTIBITYEMbIM HUYETO HE COOOIIANH.

Ha puc. 9.6 mokasaHbI ycpeIHEHHBIC IT0 BCEM UCITBITYeMbIM TaHHBIC M3Me-
HEHUI1 2JIeKTPUIECKO aKTMBHOCTU MBI Zygomaticus (yabIOKa), corrugator
(xmypocth) U m. Frontalis (ynuBieHue) B OTBET Ha IpenbsiBieHUe GoTorpa-
uit IBYX rpyIim — Becesblie 1 TpycTHBIE. OCh OpAMHAT TTepeceKaeT 0Ch abCIINCC
B MOMEHT TpenbsiBieHus cTuMyJa. Cepasi IMHUSI — peakliivsl Ha Becesble Kap-
TUHKU, YepHasl TUHUSI — peaklMsl Ha TPYCTHbIE KAPTUHKM.
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m. zygomaticus m. corrugator m. frontalis
Becesble

rpyCTHblE

OTH. eq.

amnnuTtyga oteeta EMI,

I500 1500 2500 3500 4500 "'500 1500 2500 3500 4500 500 1500 2500 3500 4500 5500
BpeMs nocre npeabaBneHna ctumyna, Mmc

Puc. 9.6. SnekTpuyeckue peakumm Tpex MUMUYECKUX MbILLL: yriblOkK (zygomaticus),
xmypocTu (corrugator) n yamenenus (frontalis) Bo Bpems oco3HaBaemoro BOCnpusTus
UCMbITYEMbIMN ABYX TUMOB KapTUHOK — BeCenblX (Cepas KpuBas) 1 rpycTHbIX (YepHas
KpuBas). MNpAMOYrofibHUKN BHWU3Y O3HAYatoT, YTO aMMNUTyaa OTBETA Ha Becenble 1
rPYCTHbIE KAPTUHKM 3HA4YMMO pasnuyaeTcs (MapHbI HenapameTpUYecKnin t-kputepun,
P < 0,05). 3HauMMocCTb pasnuunii cumTanu ans kaxasix 500 Mc 3anucy no Bcer anoxe
aHanusa, paBHOW LLUECTN CeKyHAaMm

W3 npeacTaBaeHHOMN UJUTIOCTPALIMU CJIEYET, YTO MPU MPEAbsIBICHUN HAa KO-
POTKOE BPEMSI UCITBITYEMbIM BeCeJIbIX KAPTUHOK MbIIIILA YIBIOKM (zygomaticus)
YBEJIMUMBAET TOHYC OTHOCHUTEIHLHO (DOHOBOTO ydyacTKa, MPEAIIeCTBYIOIIETO
CTHUMYJ1y, U HA0OOPOT, YMEHbIIIAET TOHYC MPU TPOCMOTPE IPYCTHBIX KAPTUHOK.
Pacxoxnenune HaunmHaeTcs yepes 500 Mc rocjie mpeabsBIeHus CTUMyJa, OHa-
KO 3HAYMMbIM CTAHOBUTCS TOJBKO Yepe3 MOJTOPbl CEKYHIbI U IJIUTCS B TeUe-
HUE HECKOJIbKUX CeKYHI. KaxXblil cepblii CTOJOMK O3HAYaeT, YTO pacXoxie-
HUE KPUBBIX CTATUCTUYECKU 3HaUYUMO B uHTepBasie 500 Mc. Mblliia XMypocTu
(corrugator) yBeJMYMBAET CBOM TOHYC MPU MPEIbsIBJIEHUN UCTTBITYEMbIM TPYCT-
HbIX KapTUHOK W YMEHbIIIAET TOHYC TMPU MPEIbsIBICHUM BeCebIX KapTUHOK.
Tak Xe Kak 1 y MBILILIbI YIBIOKH, pacX0OXIEeHUE MEXIY OTBETaMU Ha Becesible U
IPYCTHBIE KAPTUHKU HaunHaeTcs yepe3 S00 Mc mociie mperbsaBiIeHrs] CTUMYJIa
1 HaOIIomaeTcs Ha BceM TPOTSDKEHMU 3anucu. Mura yausieHus (frontalis)
ONIMHAKOBBIM 00pa3oM pearupyer Ha mpeabsiBieHue dortorpaduii U3 odeux
rpymnii. CiaenyeT OTMETUTb, YTO HE BCE UCIIbITYeMble TTOKa3bIBaJI OAUHAKOBBIM
pe3ynabTaT. Y HEKOTOPBIX UCTBITYEMbBIX PETMCTPUPOBAIMN BbIpaskeHHbIE U3MEHE-
HUS TOJbKO OJTHOM MBILILIbI, Y HEKOTOPBIX — TOJIKO IPYTOid, YTO, BUIMMO, 00-
YCJIOBJIEHO UHIMBUIYIbHBIMU OCOOCHHOCTSIMU.

ITpoBeaeHHbIN aHAIU3 PE3YJIBTATOB ATUX MCCJIENOBAHUI MO3BOJISIET YTBEPXK-
JIaTh, YTO MBILIILIBI Zygomaticus 1 corrugator HaXoAsTCsl B COBEPILIEHHO OCOOBIX
OINIMOHEHTHbBIX OTHOLIEHHUSIX. DTO HE PELIMITPOKHOCTh crudatesieit U pasrudare-
JIE pyKM, MBI, CKUMAIOIIMX TJIa3HYI0 1eJib WIM OTKpbIBaoIIMX miasza. [lo
HallleMy MHEHUIO, 3TO OINMOHEHTHOCTh 00Jiee BBICOKOTO YPOBHSI, CBSI3aHHAS
C OTpak€HUEM CEMAaHTUKU M300paKeHUs U TpeOyIollasi COOTBETCTBYIOIIEH TBU-
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raTeJibHOM peakiiuy y HabJIoaTelsl B CXOXKUX CUTYallMsIX Ha pa3IMUHbIX 3Tanax
OMOJIOTMYECKOTO WM COLMATBHOTO pa3BuTHs. Ha nviie, Ha 3TOM CIOXHOM «MH-
CTPYMEHTE», pa3bIlPbIBAETCS «IbeCa», KaK Ha (POPTEMbSHO; B JIMLIE TTPOUCXOAUT
HanpsiKeHWE MBIILLILL B OTBET HA OCO3HAHHBIA WM JaXKe HEOCO3HAHHbII CTUMYII.
Hanpumep, npu npeabsiBAeHUU TPYCTHBIX KAPTUHOK MOMMMO TOBBIIIEHUsT TO-
Hyca m. Corrugator HabOAaeTCs CHUKEHUE TOHyca m. Zygomaticus (yabI0Ka
CXOJIUT C JiilIa), U HA000poT. [IpryemM Ha HEOCO3HAHHBII CTUMYJT peaKIiusl BIOJI-
He a/leKBaTHasl M COIJIACOBAHHAS CO CTUMYJIOM.

DTO 03HAYAET, YTO HEOCO3HAHHBII CTUMYJI HE SIBJISIETCSI HEBUIMMBIM. DTOT
CTUMYJI HEBUAMM OCO3HAHHO, HO €ro BUIAT U 00padaThiBAIOT B MO3TY CTPYK-
Typbl, TIpeAHa3HAYEHHBIE TSI BOCIIPUSITHS TTOO0OHOTO POJa CTUMYJIOB. DTUMU
CTUMYJIaMU SIBJISIIOTCSI OBICTPO IBMKYIIMECS OObEKThl MU MEJIbKAIOIIe CUT-
HaJIbl BBICOKOW BPEMEHHOW YaCTOThI U Mepeaalolre MPOCTPAaHCTBEHHYIO HU3-
KOYacTOTHY10 MHbopMaiuio. UMEHHO 3TOT TUIT NPeabsBIEHUsT XapaKTepeH
IIJIS1 HaLero nepudepuyeckoro 3peHus, Koraa Mbl MIPOXOIUM 10 HE3HAKOMOI
MECTHOCTM, a TIOTOM BO3BpalllaeMcss 0oO0paTHO MpPaBUIbHO. MO3r 3amOMHWII
0oJblIEeH YacThl0 HEOCO3HAHHO I'pyb0e HU3KOUYACTOTHOE OIMCaHue U300paxe-
HU 1o Hatei popore. [TonmbITKM BMEIIaThCsl B BOCCTAHOBIIEHUE TTPaBUJIbHO-
ro MyTU aHAJIMTUYECKU HE BCEraa MPUBOIAIT K KEIaeMOMY Pe3yJbTaTy. DTUM
HEOCO3HAHHBIM OMKMCAHUEM 3HAYUTEJIbHO JIyUllle BIaJel0oT MHOTHE KUBOTHbIE.
Crenyet 3aMeTUTh, YTO 3[1eCh Mbl TOBOPUM TOJBKO O POJIM 3pUTEIbHBIX U300pa-
JKeHUI, CUTHAJIOB, yJ4aCTBYIOIIMX B MOCTPOCHUN KapTUHBI MUpa.

HeiipoHbl KOOpIMHATHOM CETKM MTPOCTpaHCTBa, Wi grid cells (kieTku, o Ko-
TOPBIX UJET PeUb, B PYCCKOSI3bIYHON TEPMMHOJOTMM MMEHHO CETKU, a HE pe-
LIETKW; B aHINIMICKON HaydyHOH JMTepaType OObIYHO pelleTka — 3TO grating).
HeiipoHbl KOOpAMHATHON CETKM — OAWH U3 BUIOB HEMPOHOB B SHTOPUHAILHOI
KOpe roJIOBHOTro Mo3ra Mjaekonurawoimx. HeiipoHbl KoopaAMHATHOI CETKM Mpo-
CTPAHCTBA aKTUBUPYIOTCS, KOIIA XKUBOTHOE (MJIU YEJIOBEK) MEPECEKAET Y3JIbl BO-
0o0paxkaeMoii KOOPJMHATHON CETKM PEaIbHOrO MPOCTPAHCTBA, B KOTOPOM OHO
HaxoauTcs. HelipoHbl KOOPAMHATHON CETKM MPOCTPAHCTBA 00pPa3yloT rekcaro-
HaJlbHYI0 MaTpully. BmecTe ¢ HelipoHaMu MecTa, HelipoHaMU HarlpaBJeHuUs To-
JIOBBI, HEUPOHAMU TPAHULIBI U HEUPOHAMU CKOPOCTU HEUPOHBI KOOPIUHATHOW
CETKM MPOCTPAHCTBA BXOIAT B CUCTEMY, KOTOpPasi 00eCrneurnBaeT NPOCTPAHCTBEH-
HYIO OpUeHTalnIo XUBOTHOTO (puc. 9.7 b). B 2014 rony DnBapay Mo3zepy, Meii-
Bpurr Moszep u Jxony O’Kudy 3a nusyyeHre HeiipoHOB KOOPIMHATHOM CETKHU
MPOCTPAHCTBA M HEMPOHOB 3HAYMMOTO JJIsI KMBOTHOTO MeCTa-MpOCTPaHCTBA
Obu1a npucyxiaeHa Hobeneckast mpeMust mo GpU3MOJIO0TUU U MEIULIMHE.

B otninyne oT HEIIpOHOB MeCTa B TUIIIIOKAMIIE HEMPOHBLI KOOPAUHATHOI CEeT-
KU MPOCTPAHCTBA UMEIOT MHOXECTBEHHbBIE 00J1aCTU BO3OYXKIAEHUS C PEryJisip-
HBIMU MHTEPBAJaMU, KOTOPbIe pa30MBAIOT BCIO OKPYXKAIOIILYIO CPENy XKUBOT-
HOTO Ha TeKCaroHaJibHYI0 CTPYKTYPY C MEPEMEHHBIM 111aroM. 3/1eCb BHOBb, KakK
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Puc. 9.7. A — cxema rekcaroHanbHOM CETKM COT 1 TaHew nyen no Kapny ®puiy
C yKa3aHvuem MecTa pacrnonoxeHus cbopa meaa; b — cxema notka ¢ ycnoBHowm
rekcaroHasribHOM CETKOW, OTpaXkatoLLeln onncaHmne NpoCTpaHCTBa B HEMPOHHOM CETH
KOOPAMHATHOW CETKM NPOCTPaHCTBA (grid-HEMpOoHa), TOYKM OTpaKatoT YacTOoTy NOSIBNEHNS
)KMBOTHOTO Ha MOBEPXHOCTM NOTKA; B — HU3KOYACTOTHAsA CeTb 3pUTENbHOWM CUCTEMBI,
JatoLLas NocTosiHHoe rnobasnbHoe onMcaHne oKpyXXatoLLero NpoCcTpaHcTBa — CLEHBbI
N OTHOCMTENbHO Hee NoABWXHasA choBea (BbICOKOYACTOTHAs! CeTb),
BblAensoLLas nokanbHble 06bekTbI

B MEPBUYHOI 3pUTEIbHON CUCTEME, MbI BUIMM MUPAMUIATbHYIO OpraHU3a1I1I0
PEKYPPEHTHBIX CTPYKTYP.

BosBpatumcs k Hanieit Tematuke. [pydoe HU3KOUACTOTHOE OINKMCAHUE Clie-
HBI MOXKET JIeTUe CMEIMBAThCS C APYTUMU OMUCAHUSIMM IPYTUX €CTeCTBEHHBIX
ciuieH. B pesynbraTe 1py MOBBIIIIEHUN BHYTPEHHETO IITyMa (2 OH BBIIIIe B HU3KO-
YaCTOTHOM 00J1aCTH) HU3KOYACTOTHOE ONMUCAHUE CLEHbI MOXET UTPATh U 3J1yI0
LIIYTKY, BBI3bIBAsi CUHIPOM YyKe BUIEeHHOTO — aexanio (pp. Déja vu). Husko-
YaCTOTHBIE MPOCTPAHCTBEHHbIE OMUCAHUSI MHOTUX CLIEH OYEHb MOXOXM APYT
Ha apyra. Ecniu HeT npuBsI3Ku — Jierko ommouTthes. O61as pusnonornyeckast
OCHOBa MHOTOKaHaJIbHOM OpraHU3aluy 3pUTEILHON CUCTEMbl TAKUM 00pa3oM
OOBSICHSIET OTOT CUHIPOM, €CJIM OH BO3HUKAET Y 3M0POBBIX JIIOIEH; MPU MaTo-
JIOTMY Ha 3TO HACIauBalOTCs 100aBOUYHbIE (DaKTOPbI, B YACTHOCTH BHYTPEHHU I
LIIyM pa3HbIX OT/AEJOB MO3ra.

Ho xoporiast cropoHa rpyooro Hu3Ko4acTOTHOTO ONMCAHUS B TOM, YTO OHO
TO3BOJISIET YEJIOBEKY OPUEHTUPOBATHCS B HE3HAKOMOM CUTYalluM, He OYeHb 3a-
JIYMBIBAsICh O JIETAJISIX OKpY>Kalolel ClieHbl. ECIIM HEOBITHBIN MyTEIIECTBEH-
HUK HauMHAET 3alIOMUHAThL CIMIIKOM MHOTO AeTajieil, OH MX JIETKO 3a0yaeT.
OOBIYHOMY YEJIOBEKY 10CTATOUHO MMOMHUTD YEThIpE-CeMb O0BEKTOB B CJIOXKHOMN
NMHAMUYECKOM ClIeHe ISl TTOCIeayIoleil peKOTHOCIIMPOBKU.

OOBIYHO CUMTAIOT, YTO B MO3T TOCTyMaeT Kak Heoco3HaBaemasi Bcss MHMOP-
Malusi, a 3aTeM M30MparebHOe BHUMaHUE TTPOMYCKAeT TO, YTO TTOTOM CTaHO-
BUTCSI OCO3HAHHBIM. YK€ JaBHO Hamu Obula TpeioXeHa TUIoTe3a O mapaj-
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JIEJIBHOM TIOCTYIJICHUU TI0 Pa3HbIM KaHaJllaM B MO3T OCO3HAaBaeMOU U HEOCo-
3HaBaeMmoit nHdopmanuu [Iexenn, 1996]. CoriacHo Haliei o0LIei KOHLIEI-
MK, paboTa MEXaHM3MOB MOJYYeHUsI OCOZHAHHON M HEOCO3HAHHOI MHMOpMa-
LIMU U peaklMy Ha OCO3HAHHbIE U HEOCO3HAHHbIE CTUMYJIbI O0YCJIOBIeHbI pabo-
TOI KaHAJOB 3PUTEJILHOI CUCTEMBI B pa3IMYHOM MPOCTPAHCTBEHHO-YaCTOTHOM
U BpEMEHHO-YaCTOTHOM JAuana3oHax. Ha ocHOBe 3TOii KOHUEIIIMU COBMECTHO
¢ nokropoMm MeauuuHckux Hayk M. C. Pyasim (BMA, Tocniutans MYC) Obuta
pazpaboTaHa MeTofoJ0ornueckasi ocHoBa Hapkorncuxotepanuu [Lenenun u ap.,
1997]. B ocHOBe — MeTO/bI yIpaBAeHUs MOBEACHUEM 3a CUET OJIOKUPOBKHU TeX
WM WHBIX KaHAJIOB 3pUTeNIbHOM cucTeMsbl, [[iezep, 1966; Campbell, Robson,
1968; Campbell, Kulikowski, 1969, 1972; Kynukosckuii, PoocoH, 1999].

MuorpamMmmMy MOXHO 3aMEHUTb YYBCTBUTEJbHOW KaMepoil B MH@pakpac-
HOM CHEKTpe Kak OJMXHEM, TaK U OTHOCUTEJIbHO JajlbHEM MHGpaKpacCHOM
nuarnasoHe. bakauit nn@pakpacHsbiii auana3oH 700—1400 um (0,7—1,4 MxMm)
BOCHPUHUMAIOT OOJBIIMHCTBO MPUOOPOB MATPUIILl BUAEOKAMEP U MPUOOPDI
HOYHOro BuiueHusi. B puamazone 8§—15 MKM 4yBCTBUTEJIbHBI TEIUIOBU30PHI U
pUOOPBI HOYHOTO BrmeHus (puc. 9.8).

zygomaticus major corrugator supercilii

Puc. 9.8. MNpumep perncTpupyemMbix U3SMEHEHU MUMWKU B MHDPaKpacHOM AnanasoHe
8—14 mkm. CneBa — BbIpa)XeHHOe HarnpsiKeHne MblLULbl yrblbkn (zygomaticus major),
crnpaBa — BbIpaXXeHHOe HanpshXeHne MblLLLbl XMypocTu (corrugator superecilii)

IIpencraBnennusie B MK-guana3zoHe n3amMeHeHUsI BUAHBI U IIpU 00pabOTKe
doTorpacduu B BUIMMOM CBeTe; OAHAKO HEBUAUMBIE CTOPOHHEMY HabJtoaaTe-
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JII0 UBMEHEHUST MBI TIPOSIBJISTIOTCS B ONTUYECKOM TJIOTHOCTU M300paXkKeHHs.
TexHosornm padbOTHl ¢ TAKUMU M300paKEHUSIMU IS pEIIeHUs KIMHUYECKUX
3a/1a4 B FACTPOIHTEPOJIOTUU U KapJMOJIOTMH UMEIOT IaBHME Tpaauliuu B Tocy-
JIapCTBEHHOM OINTUYECKOM MHCTUTYTe [MupoiuHukoB 1987; MUpPOLIHUKOB U
np., 1977]. Hamu noBeneHa 10 mpakTUYecKOro mpuMeHeHust oopadorka MK-
U300pakeHuii Tpy paboTe ¢ HEBUAMMBIMM B BUIMMOM CBETE M HEOCO3HaBae-
MBIMU UCTTBITYeMBIMU HAMPSIKEHUSIMU MUMUWYECKUX MBITIIII.

I[TpumeHeHre HaMU TEIUIOBU3MOHHOW TEXHUKHW TMO3BOJIWJIO PELIUTb Psifl
MPaKTUYECKUX 3a/1a4 MO pacno3HaBaHUIO0 MUMUKU OECKOHTAKTHBIM CITIOCOOOM
B MK-auanazone. /lejo B TOM, 4TO IpeKpacHble 3JeKTPOohU3NOIOTUYECKHE
METObl CHSITUS BJIEKTPOMMUOTPaM MUMUYECKUX MBI HaJEXHbI, TOYHBI, HO
KpailHe HeylnoOHbI B MPAKTUYECKOM NpuMeHeHuu. [opasno ynobHee aucTaH-
LIMOHHbBIE U3MepeHUs. OHU MOTYT ObITh MMPOBEACHBI C TOMOILBIO COBEPIIIEHHO
JIOCTYITHOM B Hallle BpeMsl TEXHUKHU (€lle HeCKOJIbKO JIeT Ha3aa 9To TpeboBa-
JIO IOPOTOCTOSIIEH anmnapaTypbl U clielMaJbHbIX METOIOB 00pabOTKH); OoJiee
TOTrO, COBpEMEHHasl TeXHUKa 0oJiee YCTOMYMBA K BUAMMOMY OCBELIEHUIO, YeM
5TO ObLIO COBCEM HEABHO.

IMosiBIeHWEe CKPBITBIX 3MOLMI, U3MEPSIEMBIX TI0 YBEJIMYEHHMIO TOHYCA COOT-
BETCTBYIOIIMX MBIIIILI, HE BCETIa OTPAXKaeT BHYTPEHHEE SMOIIMOHATIBHOE COCTOSI-
Hue yenoBeka. [Ipu mpocMoTpe TecToBbIX (hoTorpaduil yabidalomuxcs Wiu Xmy-
PSILIMXCS JIIOAEH MCMBITYeMblii HEMPOU3BOJIbHO U HEOCO3HAHHO 3a CUET CHUCTe-
MbI 3epKaJIbHBIX HEIPOHOB KaK Obl OTBEUAET U300Pa)KEHHbBIM Ha TECTOBBIX (DOTO-
rpacdusix moasM. DTOT TOOOUHBIN pe3yIbTaT pabOThl TaK Ha3bIBAEMBIX 3€PKaslb-
HbIX HEMPOHOB — BaXKHEMIIEr0 3BeHa MeXaHW3Ma HeBepOaJIbHbIX KOMMYHHUKA-
LIMii, — TeM He MeHee, 00ecIeunBaeT afeKBaTHOe collMaibHoe oBeaeHue. Kpo-
Me TOT0, YBeIMUeHNEe aKTUBHOCTH JIMLIEBBIX MBI YJILIOKU B TO BpeMs, KOT/Ia ue-
JIOBEKY TPYCTHO, TOCKJIMBO, TPEBOXKHO, MOKET CIABUTATH SMOLIMOHATBHOE COCTOSI-
HUe yesioBeka. «cKyccTBeHHast» yIbIoKa ClOCOOHA YCUIMBATh MOJOXUTEIbHbIC
SMOLMU. BaxkHO MOJYEPKHYTH €l11ie pa3, YTO OMIMOHEHTHbIE B3aUMOACUCTBUS HA
YPOBHE MUMMUYECKUX MBI, — 3TO HE TOJILKO MOIBEM WJIM OITyCKaHUE BeK (KakK Ha
KOHEYHOCTSIX, KOIjia paboTaloT crudareiv U pa3ruodaresiv); B MUMUKE BO3HUKA-
€T HOBBII TUI OMIOHEHTHOCTU — CEMAHTUYECKHU OTIMOHEHTHbIE MBIIIILIbI YJIbIO-
KM ¥ XMYPOCTH PabOTAIOT B3aMMOCBSI3aHO, HO B Pa3HBIX YacTsx juua. OHu pac-
TATUBAIOT MWW CTATUBAIOT JIMIIO B Pa3HBIX €TO OTAEaX MPHU OMITOHEHTHBIX 9MO-
LIASIX YIIBIOKW 1 XMypocTH. Korma cxXmMaeTcst MBIIIa XMypPOCTH, PacciadiseT-
¢s1 MbILILA YABIOKHU. [Tpy CUHXpPOHHOM BO3HMKHOBEHUU OIMHAKOBOTO HaMpsKe-
HUST 3TUX MBI TTPOUCXOAUT HApyILlIEeHWe CEMAaHTUKU BbIpaKeHUsI JuLa, U Ha-
OJTroIaTe Th IPUXOIUT B 3aMEIIaTeIbCTBO, TaK KaK He 3HAET, COOECEIHUK paayeTcsI
WV XMypUTCs. JIJ1sT caMOro UCTIOJTHUTEIS 3Ta TpuMaca — Pe3yJIbTaT CMEIIaHHBIX
4yyBCTB. B 210 cuTyanyu 1MccoHaHca OMMOHEHTHBIX B3AMMOOTHOIIEHU A MOXKHO
mpuMeHUTH TepMUH P. [op6oBa — BO3HUKHOBEHHE ITAPOKCU3MA JICSTCTHHOCTH.
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9.3. HEMPOMKOHMKA 1 MMMUKA

Kaxk yxe roBopmiioch HaMH paHee, JINIIO YeJIOBeKa Beerma ObUTO TTPeaIMEeTOM
MU3Y4YeHUs: BHaYaJle HEOCO3HAHHOTO, 3aTéM OCO3HAHHOTO M MO3IHEE HAy4YHOro.
Mumunyeckue aedbopMmaliy Juiia MOTYT ObITh U3YUeHbl HE TOJIBKO C TOUKU 3pe-
HUS CpeACTBa HeBepOATbHON KOMMYHUMKAIIMW, HO U KaK MHCTPYMEHT UCCENO0-
BaHUsI HEOCO3HAHHBIX paHee U HEOCO3HABAEMbBIX B MOMEHT MCCIIEIOBAHUS pe-
aKIuit HaOIromaTeNsl Ha BHEITHUE 3pUTENIbHBIC CUTHAIBI. HecMoTpst Ha TO 9TO
9TO OJHO M3 WHTEHCUBHO Da3BUBAEMbIX HaIpaBJeHUN B MCUXOMU3NOIOTUH,
HCCENOBaHUI B 9TOM 00J1aCTH ropa3ao MeHbIle, YeM B 00JaCTU CIIyxa U peyu.
ComnocraBjieHue IeaTeTbHOCTU CIYXOBBIX U PEUEBBIX MEXaHU3MOB CO 3pUTENb-
HBIMU MeXaHU3MaMU TPUBOAMT K rapanokcy. C oIHONM CTOPOHBI, BCEM OUYEeBU/I-
HO, YTO «CJIyXOBOM MO3T» YeJOBeKa COCTOUT M3 ITPUEMHMKA 3ByKa — CIIYXOBOTO
aHaIM3aTopa U CUCTEMbI BOCIIPOU3BEICHHUSI OMOJIOTMYECKU 3HAYMMbIX 3ByKOB —
CpencTB BepOabHOM KOMMYHUKaUX. C Ipyroil CTOPOHBI, KaKeTCsl 3araflOYHbIM
U COBCEM HE OYEBMIHBIM, UTO «3PUTEJbHbII MO3I» YeoBeKa TaKXKe COCTOUT U3
CHUCTEMBI BOCIIPUSITUSI U300PAKEHUI U BhIACIEHMS B HUX OMOJOTUIECKH 3HAYM -
Mo#i uH(opMalu (10 aHAJIOTMY ¢ MPUEMHUKOM 3BYKa) U CUCTEMBI BOCIIPOU3-
BEJCHNs, TAaK Ha3bIBAEMOTO CUHTE3a MU300pakeHWil — CPEJCTB HEBEPOATbHOM
KOMMYHMKAIIMU, K KOTOPbIM OTHOCSITCSI MUMMKA, KECThI, TEJTOABUXKEHUS U T. JI.
IToa cuHTe30M U300paXkeHWii MOHUMAIOTCS HAIIPSIKEHUE ONPeIeIEHHBIX MbIIIILL
1 00beIMHEHNE JTaHHBIX HATPSDKEHUI B LIEJIOCTHOE M300paXkeHue ONTUYeCKOM
cucTeMoi Habmonatens. B naHHOI I71aBe akIeHT caeiaH Ha JIMIe KaK IJIaBHOM
CpeICTBe HeBepOATbHON KOMMYHUKAIIUN, COOTBETCTBEHHO TTOIPOOHO PaccCMO-
TPEeH Y KOHEYHbIH MPOIYKT HAIIPSIKEHUSI MBI — (hOpMUPOBaHUE crieluduye-
CKOT0 MUMUYECKOTO MaTTepHa B I1a3ax codeceHuKa uiv (hoToKaMephbl.

CBsI3b MEXY HAITPSIKEHUEM MBI JILA U eT0 BhIpakeHueM (nedopMarius-
MU) UHTEpecoBajia uccienonareseil naBHo. O0IIMe MpeacTaBIeHUs O B3aUMO-
CBSI3M BPOKIIEHHOTO CTPOCHUS JIUTIA, OTIPECIEHHOM XapaKTepe paOOThI MBIIIIIT
U TemIiepaMeHTe HOpMUPOBAUCH 110 MEHbILIEH Mepe co BpeMeH [unmnokpara.
PazBuBanach otnenbHas Hayka — (usnorHomuka. OgHaKo ee ycrexu u elle
B OOJIbLIIEH CTeNMeHU ApaMaTUiecKue OlMOKH ObLTU O0YCIOBIEHbI TTOMbBITKAMU
ONepeUTh BPEMSI U OLIEHUTH MPOSIBJICHUE YePT BPOKIESHHOTO XapaKTepa yesio-
BeKa 10 KOHCTPYKIIMHU W BBIpaXXeHUIO Julia. B MeHbIIelr Mepe ObLTA Cle/aHb
1Iary B CTOPOHY OLIEHKU BIAUSIHUSI CUIOMMHYTHBIX SMOLIMI HA MUMUKY U KECTbI
KakK CpelCTB KOMMYHMKALMM MEXAY JIOJbMU. Pa3BuTHE HOBBIX TEXHOJOTHUIA
B IMOCJEAHME TO/bl TPUBEJIO K TOMY, YTO K JaHHOMY HarpaBJIeHUIO MPOSIBISIET-
cs OecrnipelieIeHTHO MPpoKuit mHTepec. B. A. bapabaHIIMKOB NPeAIOXWII 1aTh
9TOMY paszieny (pU3MOTHOMUKHU OTIAEIbHOE Ha3BaHUE — (DAITMOTICUXOJIOTHS
[ bapabanmukos, 2012]. HamomuuMm, yto no naTteiHu facial — nuio, facialis —
JIM1eBoi, facio — genarts, faciom — 4.
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Bo BpeMst 0011eHuUsI ¢ cOOeCeTHUKOM, TIPY BOCIIPUSITUM U300pakKeHU i, TIpU
Pa3MBIIIUIEHUSIX TIPOMCXOISIT pa3IudHble Ie(opMalluy JUila — 3TO pe3yabTaT
MOCTOSIHHBIX, BBIPAXKEHHbBIX K HE3AMETHBIX MbIIIIEUHbIX COKpallleHuii. B 6071b-
LIMHCTBE TM MUKPOCOKPAILEHUSI HE3aMETHbI, OHU 3aIyCKaloTCsl MOJACO3Ha-
TeJIbHO, HO MX MOXKHO 3apeructpupoath [ Tamietto, de Gelder, 2010]. C Touku
3peHust GU3MOJIOTUIECKON ONTUKU MeJbJyaiilliie U3MEHEHUsI — 3TO Mpeaeiib-
HBIE TI0 OTHOIIIEHWIO K pa3pelnarolieil CrioCOOHOCTH HaOIIoIaTeNs CBOMCTBA
CHUTHAaJIa, KOTOPbIE XapaKTEPU3YIOT €ro OCTPOTY 3PEHMUSI.

BauzocTh 3TUX UBMEHEHUI K TIpe/iely MOpOXIaeT HeonpeaeaeHHOCTh BOC-
MPUSITUS U300paKeHUsI. DTU YCIOBUST HAOII0AEHWS TPUBOIST K HEONpeaeIeH-
HOCTU MPUHSITUS PELIEHUS: eCTh Ha JIUILEe yIblOKa Wiu ee HeT. [IpuBoasT oHU
K 3arajike. DTy 3arajiky B HeBbIpask€HHOM SICHO YJIbIOKE JTIOAY YYBCTBOBAJIU IaB-
Ho. CaMmblii M3BeCTHBIN Touck Tipoaenan Jleonapao na Bunuu. OH nmogbupan
CTereHb BbIPaXXEHHOCTU YIbIOKU JI>)kOKOHABI. [TopTpeT sBsieTcs SpKUM Mpu-
MepOM MUMUYECKUX nedopMalnii Ha MOpore BOCIPUSITHS.

CreayeT OTMETUTD, YTO U3YUEHME CBOMCTB HEONPEeAEJEHHOCTH MPY MPUHSTUN
peleHns UMeeT He TOJIbKO TeOpeTUIECKUil, HO U MPUKJIAIHOM acTieKT. PelieHne
9TOH 3aJa4M aKTyaJdbHO IIJISI pa3BUTHUSI COBPEMEHHBIX CUCTEM MCKYCCTBEHHOTO
MHTEJUIEKTa, B YACTHOCTU CBEPTOUYHBIX HEMPOHHBIX CeTell, 00yyaeMbIX pacro-
3HaBaHuIo Jiull. [TocienHue nOCTUXKEHUST B TaHHOM 00J1acTH MoKa3ald BO3MOXK-
HOCTb OOy4YEeHHUSI MCKYCCTBEHHBIX HEMPOHHBIX CETeil pacrmo3HaBaHUI0 MUMUKU
€ TOYHOCTBIO 10 98 % [ManaxoBa u ap., 2017]. Pe3yasraTel MaIlIMHHOTO pac-
MMO3HABaHMS MPOAEMOHCTPUPOBAJIN, UTO BEPOSITHOCTH HATMYMS YIBIOKH Ha JINILIE
JI>KOKOHIBI cocTaBisieT 69,23 %. DTO HEMHOTO TIPEBhINIACT YPOBEHb CITyJaitHO-
rO rajlaHusl B CTOPOHY MOJIOKUTEIBHOTO OTBETA U COOTBETCTBYET OCOOEHHOCTSIM
BOCIIPUSITUSI MUMUKHU JI?)KOKOH/IbI YE€JIOBEKOM.

YT00bI pazobparbcsi B HEUPOMDUZMOJOTUM BOCIPUSITUS JIMLIA, HEOOXOAMUMO
PaccMOTpeTh OCOOEHHOCTU PACTIO3HABAHUS JIMIIA HA «TIEPBUYHBIX» M «KOTHU-
TUBHBIX» 3BEHbSIX 3PDUTEJbHON CUCTEMBbI, OLIEHUTh JIOKAJIM3ALUIO OCHOBHBIX
00J1acTeil roJJOBHOrO MO3ra, OTBEYAIOIIMX 32 BOCIPUSITUE MUMUKU, U ONMUCATh
OCHOBHbIE BpeMEHHbIE XapaKTepUCTUKHU TTpoliecca pacrno3HaBaHus. BaxxHo nmoj-
YepKHYTb, YTO HE CYIIIECTBYET UETKOTO AeJeHUS Ha IEPBUUHbBIE U BBICILIME KacKa-
Jibl 00paboTKU MHGOPMALIMK B 3pUTENIBHON CUCTEME, TO pa3le/ieHUE YCIOBHO,
TaK Kak MPUHATHAE PEIIeHUsT O JIUIE MOXET MPUHUMATBLCS Ha Pa3HbIX YPOBHSIX
3pPUTEJLHON CUCTEMBI.

PaccmoTpuM posib HU3IIEro Kackaaa odbpaboTku MHGOpMalMM B 3a1adax
pacrnio3HaBaHus Jaull. JIaHHBII KacKal HaunHaeTcst ¢ GopMUpPOBaHUs U300pa-
>KEHUSI Ha ceTyaTke HaOmonatens. JJoCTaTOYHO MOJHO 3TU XapaKTePUCTUKU
OITUKU TJa3a JaeT (yHKILMS pacCesTHUsI ONTUKU Tjla3a M €€ COOTHOIICHMUS
C YIaKOBKOW (DOTOPELENnTOPOB B LIEHTPATBHOI YacTU CEeTYaTKU, B poBea (UTo
MOAPOOHO PACCMOTPEHO B COOTBETCTBYIOLIMX I1aBax). Mbl yke TOBOPUJIU, YTO
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9TU COOTHOIICHUS OMPEAESIOT MPOCTPAHCTBEHHBIE XapaKTEPUCTUKU PeLer-
TUBHBIX TIOJIEH CETYATKU U pa3peliaroniyio CIIoCOOHOCTD T1a3a. TepMuH «pa3-
peleHue», eclii MPUMEHSIETCS K M300paXkeHUsIM B MM poBoii popme, 0003Ha-
YaeT BEJIMYMHY, OMPEesIoNyl0 KOJUYECTBO TOUYEK (2JEMEHTOB PacTPOBOTO
M300pakeHUs1) Ha eAMHUILY TUIoIaan (WIM eAMHUILY JUIMHBI). bosee Bbicokoe
paspelieHue (0osbllie 2IEMEHTOB) oOecreurBaeT 0oyiee TOUHOE TMpeacTaBIie-
HUe u300paxkeHus. Jpyras WHTEpIpeTalys 3TOTO TEPMUHA TOApa3yMeBacT
YIJIOBbIE 3HAUYE€HUS (POPMUPOBAHUSI U300paXKEeHUsI ONTUYECKON CUCTEMON Ha
Marpuile ¢hoToKamepbl WM Ha MaTpulie PELENTOpOB B ceTyaTKe miasa. Dra
BeJMYMHA BaxKHa /i MOHMMAaHUS TOrO, CKOJIbKO HEOOXOAMMO MUKceaei s
MpeACTaBiAeHUsI, TIepeJayr U BOCTIPUSITHUS OTIpeaeIeHHOro 00beKTa (aBTOMOOU -
JIst WIK JMla). MUHUMAaJbHBIN pa3Mep MaTpulibl, TpeOyeMblii 1151 pacrio3HaBa-
HUSI OOBIYHBIX TEXHUYECKUX CPEICTB (ABTOMOOWIIN, CAMOJIEThI), U3BECTEH J1aB-
Ho Kak Kputepuit [IxkoHcoHa [Johnson, 1958]. B cBoux paboTax OH onpeaeani
MMHMMaJIbHO HEOOXOIMMbIEe 3HAUEHUs pa3pellieH s U COCTaBUJI paCIIMPEHHbII
rnepevyeHb YpOBHEl pa3IndyeHust OT 00HAPYXKeHUsI J0 ONpeneIeHUsI HAMEPEHMUSI.
OO61IMe TeopeTUYECKHe MOIXOIbl TAKXKe U3BECTHBI TOCTATOYHO AaBHO [ XapKe-
Bud, 1972; Zvorykin, 1946]. Tak, ajist ypoBHSI pa3jirueHuUsT IPOCThIX 0OHEKTOB
«CBOW — 4yKOli» TpeboBajiach MaTpuiia B 8 x §, 9T0 pa3Mep 1axMaTHON JOCKH,
HeMHoro 0oJiee cioxHbx — 10 x 10. B 1esoM cienyer OTMETUTD, YTO BeJIMUMHA
NTAaHHOI MaTPULIbl TTO3BOJISIET MPEACTABUTD U JIMLIO YeJIOBeKa, HO TOJIbKO B BUIIE
abCTPAKTHOTO «CMaliinKa»; YBUAETh MUHUMAJIbHbIC U3MEHEHUSI B MUMUKE He-
BO3MOXHO. [{J151 pacrno3HaBaHUsl MUMUKU HyXHa OoJibliasg matpuua 20 x 20.
Ho B 3peHnn HET KBaApaTHBIX MaTPULL, BCE «ITMKCETN» UMEIOT FEKCArOHAIBbHYIO
ynakoBKy. JIJ1si mepegaunm OCHOBHBIX AMOLIMIA HEe0OXoaAMa MaTpUlla U3 MOUYTH
reKkcaroHajJbHbIX (KPYIJIbIX, Cerka cxkaTblX) MUKCeNeil ¢ paanycoM oKojo 12
9TUX nukceseii. [iomank MaTpulibl cocTaBUT 452 nukcess. PaboraroT nukce-
JIM Ha Tpefesie pa3pelleHust B OuHapHoM pexxume. B mi1. 1—5 u 6 6bu10 paccka-
3aHO, KaKoBa M0Jioca MPOCTPAHCTBEHHbIX YACTOT, U Mbl 3HAEM, UTO camMasl BbI-
coKasl MPOCTPAaHCTBEHHAs YacToTa MepeaaeTcsl MpakTUYecKu OMHapHO, Oesoe
U YepHoe Ha cpelHeM cepoM (oHe, ycTaHaBaMBaeMoM afanrtauueit. [Tukcenb
3anaercs 9 (GeKTUBHOM YyacThio (pyHKIMU paccesiHusi. OH 00JIbIle OTIEIbHOTO
peuienTopa. DTO O3HAYAET, YTO CBETSIIASICS TOYKA Ha ceTyaTke oOpasyeT KpyTr
CBETOPACCESTHUS.

JaHHble 0 BeInYrMHaX QYHKIIMU paccessHUs U 1MaMeTpoB (hOTOPELIeNITOPOB B
¢oBeosie M03BOIMIM pacCUUTaTh 00J1aCTh, 3aCBEUMBAEMYIO CBETSILEICS TOUKOM
Ha cetyatke. Habntomaemast «0ecKkoHeUHO» Maiiasi CBeTsIIascs Touka (3Be3fa,
HarpuMep) aKTUBU3UPYET OMHOBPEMEHHO TPYIIIY U3 CeMU pelienTopoB. OnuH
13 HUX PACIIOJIOKEH B IICHTPE, a IECTh — B BEPIITMHAX MTPABUIILHOTO IIeCTHY-
ronbHUKa [Campbell, Shelepin, 1989, 1992; Shelepin, 1989; Kemn6emn, Lllemne-
nuH, 1990; enenuH, bongapko, 2002]. Takum o6pazom, nuameTp 3pheKTUB-
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HOIM yacTu (YHKIIMM pacCesHUSI, PaBHBIN | Y. MUH., TTepeKpbiBaeT 2—3 KO-
0OUKM, eCITN TuaMeTp Kaxmoil u3 Hux paseH 0,4 yIJI. MUH., 9TO COOTBETCTBYET
CPEIHMM 3HAYEHUSIM. DTO O3HAYaeT, UYTO Ha YPOBHE PEIICTITOPOB B CUITY OIITH-
YECKUX 3aKOHOB (popMUpyeTcs «DYHKIIMOHATBHBIN» 3JIEMEHT TUCKPETU3AIINN.
IIpencraBuTh cebe M300pakeHNE MOXHO KaK IBYMEPHBI MACCUB CO 3HAYCHU -
sIMM, paBHBIMU YCPEIHEHHOI SIPKOCTHU 10 TpyIIIie U3 ceMu perientopoB. Hamo
OTMETHUTD, UTO «(PYHKIMOHATbHBII» DJIEMEHT NMCKPETU3alMU He MCKITIoYa-
€T pPosb (HOTOPEIENITOPOB KaK OCHOBHBIX aHATOMUYECKUX JIEMEHTOB TUCKpe-
THU3aIIH, HEOOXOMMMBIX JUTS TIepeIayr OIITHYECKOro M300paxkeHus, copmu-
POBAaHHOIO Ha CETYaTKe, B HEMPOHHBIC CETU 3pUTEIbHOM cucTeMbl. DyHKIIN-
OHAJIbHbIE MTPOCTPAHCTBECHHBIC 3JIEMEHTHI — 3TO HE CBSI3aHHbBIE XXECTKO MEX-
Iy coOO¥ TPYIIIBI PEILeNITOPOB, 2 MOOWIbHBIE UX O0BEIUHEHUS, (HhOPMUPYIO-
IIIe CUTHAJI Ha TTOCJIeIYIONIe YPOBHY 3PUTEIHHON CCTEMBI IO BO3ICHCTBI -
eM caMoro u3oopaxkeHus. Kak cBeT oTOMpacT B IIpoliecce IBOTIOIMN MOJICKY-
JIbl ¥ CTPYKTYPHBI, TaK U U300pakeHUsT TPeOYIOT IJ11 00padOTKU ¥ MOHUMAHUS
HX CMBICJIa COOTBETCTBYIOIIMUX BOCITPUMHUMAOIINX CTPYKTYp. Camoe CIIOXKHOe
M300pakeHue — BTO JIUIIO0, AETAIM MUMUKU, IJIST UX TIOHUMAHUSI U BOSHUKIIN
caMble CIIOKHBIC OMOJTIOTUICCKIE CUCTEMBI BOCTIPUSTHS.

JJ1st TIpOBEpKU 3TOM TMIIOTe3bl OBIIM TTPOBEICHBI pabOTHI, HAITpaBJICHHBIC Ha
HM3MepeHNEe MUHIMAaTbHOTO KOJIMIECTBA IMMKCENICi, HEOOXOMUMBIX IS y3HABAHUST
00BEKTOB PA3IMYHOI CTEIIEHH CIIOXHOCTH, U TJIABHOE — JIMIIA YeJIOBEKa, PaCcIIo-
3HaBaHus 3HaueHuss MuMuku [Kemnoemn, [enenun, 1990; Llenenun, bonnap-
Ko, 2002]. M300pakeHus1 pa3HOU CIOXXHOCTU BOCIIPUHUMAIOTCS TIPU PA3TUYHBIX
VIJIOBBIX pa3Mepax. MHBIMU cioBaMU, YeM CIIOXKHee M300pakeHUe, TeM OOJIbIIIe
MUHMMAaJIBHBIX ITUKCEJIe He0OXOMMMO IS y3HABAHMSI 3TOTO OOBEKTA.

B cooTBeTCcTBMY C TIPEACTABICHHBIMHU B IUI. 2 TAHHBIMU pa3IMUeHUEe OTHOI OT
JIBYX TOYEK MPOUCXOIUT TIPU pazMepax, HECKOJIbKO OOJbIINX | yIJI. MUH., a ISt
pacro3HaBaHUS JIUIA 1 MUMUIECKUX NedopMalinii HeoOXonrMa MaTpulia ¢ pa-
JIAYCOM IIECTh 3JIEMEHTOB TMCKPETU3alliy. Ecm Iiio rpencraBieHo Ha MaTpy-
11 C PaTUycOM MEHBIIIE TISITH JIEMEHTOB TUCKPETU3AINH, TO PAcTiO3HATD JTUIIO
HEeBO3MOXHO. [IpoBeneHbI MHTEPECHBIC MCCIISIOBAHMS PACITO3HABAHMS IBYX JIHILI
¢ MUHUMAaJIbHBIMU U3MEHEHUSIMU B yepTax Juila. Tak, oJHO M300paxkeHue OT-
JINYAJIOCh OT APYrOro HECKOJbKUMHM (DYHKIIMOHAIBHBIMM MUKcesaMu (puc. 9.9).
PesynbraThl okazanu, 4To 9TU OTJAMYMST OOJIBIIMHCTBO HaOIt0aTeNNel crnocoo-
HO yJI0BUTh. Bosiee TOoro, B TaHHBIX YCIOBUSIX BO3MOXKHO HE TOJIBKO OOHapyXke-
HUe Juua, Ho U ero uaeHTudukamus [Campbell, Shelepin, 1989, 1992; Kemn-
6esut, Lenenmn, 1990].

Paccuurtaem pa3mep peajabHOro JiMlia, pa3JIiMdYuMoro MmogoOHOM MaTpulIeid.
JomycTuM, 94TO MeX3pauyKoBO€ pacCTOsSTHUE y Ma3puiauH MoOHpPO paBHSIIOCH
65 MM, cenoBaTeNIbHO, ee MOXKHO y3HATh Ha paccTossHun 35 M. [TomobHast yina-
JICHHOCTb SIBJISICTCS TUIUYHOW [UTS paclio3HaBaHUs Jull. Ha atom paccTosHun
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Puc. 9.9. MN3o6paxeHuns MapunmH MoHpo v gpyroi aktpucbl. OTnnymne GuHapHbIx
NMOPTPETOB BCETO B HECKOSbKO (PyHKLMOHATbHBIX NUKCENel AenaroT nx nuua
pasnuuumbimu [Campbell, Shelepin, 1989, Kemn6enn, WWenenvn 1990]. Beepxy —
[Be CTPOKMN n3obpaxeHusi nuua Mapunmi MoHpo faHbl Mpy pasHOM ypoBHe
OVCKPETU3aLmmn, COOTBETCTBYIOLLEM Pa3NMYHbIM YrNoBbIM pa3Mmepam. Kaxaas Touka
COOTBETCTBYET «(PYHKLMOHANBHOMY» MUKCENIO 3pUTENBHON CUCTEMBI, OnpeaensiemMmomy
byHKUMEN paccesiHUSA TOYKM ONTUKOW rnasa. BHn3y — noptpetsl MoHpo v apyron
aKTPYCbl NPU MakCMManbHOM Yucre NuKcenen Ha n3obpaxeHve

MeK3pauKOBOE PACCTOSTHUE COCTABUT BCETO 6,5 yII. MUH. U OyIET MPeaCTaBIeHO
MaTpULEi ¢ paguyCoM B JIBa reKCaroHaJIbHBIX DJIEMEHTA JUCKPETU3AIMU, a BCE
JIMLIO OYIeT MPeACTaBICHO MATPULICH C paayCOM B BOCEMb reKCaroHaJIbHBIX 3J1e-
MEHTOB AucKpeTu3anuu. Eciam 6bI MaTpulia, IUCKpEeTU3UPYIONIast 0ObeKT, ObLTa
BIBOE OOJIbIIIE, TO MAKCUMAJIBHOE PACCTOSTHUE, C KOTOPOTO JIMIIO ObLIO ObI y3HA-
HO, COKPAaTWJIOCh ObI BABOE U COCTaBUJIO 17 M. DTO IIpUBEJIO ObI K pa3InYHbIM He-
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MIPUATHBIM TIOCJENCTBUSIM JJIST UeIOBeKa Ha pa3IMYHbIX 3Tarax 3BOTIOLMOHHO-
IO U UICTOPUYECKOTO pa3BuTHs. ONTUMaIbHOE COTJIaCOBaHME pa3MepPOB MATPUILIBI
TeKCaroHaJTbHBIX 3JIEMEHTOB TUCKPETU3AINHI, CAMHUX 3JICMEHTOB C ONITHYCCKU-
MU CBOMCTBaMU CBeTa ITO3BOJISIET YeJIOBEKY Ha MAKCUMATbHOM, (DM3UIECKH BO3-
MOXHOM pacCTOSIHUM OTJIMYUTB Bpara oT apyra (friend from foe).

CormnocTaBieHNe YaCTOTHO-KOHTPACTHBIX XapaKTEPUCTUK 3PEHUST U TIPOCTPaH-
CTBEHHO-YaCTOTHOTO CITEKTpa HAOJIOMaeMbIX M300paKeHWI TIO3BOJISIET TIPeNi-
ckazarb BUIUMOCTb 00beKTOB [[llenenun u ap., 1985]. biaok-cxema 3Toro npo-
1ecca mnpenacrapieHa Ha puc. 9.10. BaxHasi 0coGeHHOCTb TaHHOU OJOK-CXeMbI
B TOM, UTO, C OJHOM CTOPOHbI, OHA pe3yJIbTaT 00pabOTKU N300pakeHust HAa DBM,
a ¢ Ipyroil — 9Ta cxeMma MpHUBsI3aHa K OIpele/icHHBIM CTPYKTypaM Mo3ra. Ha
CXEeM€ CYIIEeCTBEHHBIMU SIBJISIOTCS JAEMOHCTpALUsl CTPYKTYPHBIX 3JEMEHTOB
MO3Ta U COOTBETCTBYIOIIMI aJTOPUTM MOJIEIIH, 00eCIIeYNBAIOIINIA CpaBHEHME
Ha pa3HBIX YPOBHSIX BEICOKOYACTOTHON M HU3KOYACTOTHOM IIPOCTPAaHCTBEHHOM
nHGOPMALIUU.

s onmcaHus JIvia BHavaje HEOOXOAUMBI (PYHKLIIMOHAIbHBIC 3JICMEHTBI
00pabOTKM N300pakeHU I (TTMKCEN) — PeleNTUBHBIE MMOJIS TAHTJIMO3HbIX KJIe-
TOK CETYATKA — OOBIYHO MMEIOT IMOYTH KPYTJTYIo (hOpMY, ¥ X BecoBast PYyHKITUS
TIpeCcTaBIsIeT COO0M pa3HMILY IBYX TayccuaH. Tak, pelelITUBHBIC TTOJISI Helpo-
HOB IICPBUYHOM 3pUTEIIEHOM KOPHI BBITSIHYTHI, OPUEHTAIIMOHHO N30 PaTeThbHBI
[Hubel, Wiesel, 1968] 1 MoryT GbITh IPUOIM3UTEIHLHO OIMMCAHBI 3JIEMEHTaAMU
Ta6opa [@unm, 1999]. Kak yxe ObUIO CKa3aHO B HAUaJbHbBIX IJIaBaX, OHU BbIIe-
JISIIOT OPUEHTAIIMOHHBIE COCTABISIONINE B TPOCTPAHCTBEHHO-YACTOTHOM CITeK-
Tpe. Eciii Ha m300pakeHUM JIUIIa M300pa3uTh JIMOO TOJIHKO HU3KOYACTOTHEIC,
JIMOO TOJIBKO BBICOKOYACTOTHBIC PEIICTITHUBHEIC ITOJISI, TO OYIET IOJTydeHO IBa
pa3HbIX TUMA U300paKeHuii (puc. 9.11). DTOT mpueM Mo3BoJIIET HAM U3MEPUTh
MUHMMAaJIbHOE YMCJIO HEOOXOAUMBIX PELIENTUBHBIX MMOJIEH /1 y3HaBaHUS U30-
OpakeHWit. DTO HYXKHO IJI 3HAHWS TPAHUYHBIX YCJIOBUI pacrio3HaBaHUSI JTUII
MIPY PEIICHNH TeXHOJIOTMUECKUX 3a1a4 ¥ B KIIMHUYICCKOW TMarHoCThKe. Bomm-
3U 7151 HabJToaTe i HU3KOYacTOTHOE U300paskeHre pa3MepoM 65 x 65 MM Ka-
JKETCsl CUJIBHO MCKaXK€HHBIM, W JIMIIO HAa HEM TpaKTUuecku Hey3HaBaemo. Ha
U300pakeHUH, colepKalieM BbICOKOYACTOTHBIE COCTABJISIIOLINE, JTULIO TOTO XKe
pa3Mepa BIIOJIHE y3HABaeMO, HECMOTPSI Ha OPeoJI, BEI3BAaHHbBIN yoaleHUeM HU3-
KUX 9acTOT. ECTM OTOABUHYTBLCS Ha TOCTATOYHbBIE [JIST KaXKIOTO M300paskeHUST
pPACCTOSIHUSI, TO 00a JIMIIa BOCIIPUHUMAIOTCSI KOMMOPTHO U XOPOIIIO Y3HAIOTCS.
DT ABa TUIA GUIBTPALIMI MOXHO COIIOCTABUTD C PA3HBIMM TEXHUKAMHU B KM~
porcy. HuzkouactoTHast uiibTpamust 1aeT N300paskeHUsI, KOTOPbIC HAITOMU-
HAIOT Pa3MbIThle KAPTUHBI, MPUCYIIE TEXHUKE UMIPECCUMOHU3Ma, a BHICOKO-
yacTtoTHasi HartomuHaeT rpaduky [[lenenun u ap., 1985]. ITo nzobpaxeHuto,
comepKalieMy BRICOKOYaCTOTHBIE COCTABIISIONINE, MBI MOKEM OCO3HAHHO OlIe-
HUTb 9MOLIMOHAJIbHOE COCTOSIHUE YeJIOBeKa Mo MEJIKUM JeTaisiM Juua. Husko-
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Puc. 9.10. bnok-cxema nepegayn NnpoCTPaHCTBEHHO

(bopmauvm Mo pa3HbIM KaHanam 3puTenbHO

N NPOCTPaHCTBEHHO-BbICOKOYACTOTHOU UH
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Puc. 9.11. lMprmMep HN3KOYACTOTHOIO M BbICOKOYACTOTHOMO
onucaHuii n3obpaxeHunii B pasHbix kaHanax 3puTernibHON cucTeMbl

YaCTOTHOE OIMMCAaHNE OKa3bIBAaeT 00Jiee BRIPAXKEHHOE SMOILIMOHAIBHOE BO3/ICH-
CTBUE Ha HaOIoIaTe s, ¥ 3a4acTyio 3TO BO3ICMCTBUE Naxke He OCO3HAETCS. DTO
HEOCO3HAaHHOE BO3ICHCTBUE 0COO0 BHIPAXKEHO TP MaJIBIX KOHTpAcTaX, M3Me-
HEHUU N300paxkeHUsT BO BpeMEHHM, OOJIBIINX YIJIOBBIX pa3Mepax H300pakeHUsI,
aKTHUBUPYIOLIHUX CaMble HU3KOYaCTOTHbBIE KaHAbI.

BaxkHO OTMETUTH, UYTO KaXKIbIii KOMIIOHEHT CIIeKTpa M300paxkeHUsI Kpome
aMIUIMTYIbl U (a3bl xapakTepusyercst Takke U opueHtauueit [Campbell et al.,
1968; Llykkepman, 1978; ®una, 1999]. Mexay HeiipoHaMU 1 HEAPOHHBIMU CE-
TSMH, BBIICISIONIMMHK pa3HbIe OPUCHTAIINN, YCTAHOBJICHBI OIIITOHEHTHEIC B3a-
umootHoleHus [enenun, 1981 a]. B nepBuuHoii 3putenbHoii kope (BA17)
HMMEIOTCS CUCTEMBI HEMPOHOB, BBIACIISIONINE TPEUMYILIECTBEHHO CPETHE- U BbI-
COKOYaCTOTHBIE MMOJIOCHI TPOCTpaHCTBeHHBIX YyacToT [Campbell, 1974; [esep u
np., 1975], u rnaBHOe — MX OpUMEeHTallMOHHYI0 cocTapistonryto [ Hubel, Wiesel,
1968]. I1pu pelreHny 3amaun y3HABaHMS JIUIIA Ha IIPOCTOM (hOHE 3pHUTEIbHAS
CHCTEMa HCIIOJIb3yeT TOPU30HTAIBHBIC COCTABIISTIOININE ITPOCTPAHCTBEHHO-Yac-
TOTHOTO CIIEKTpa U300pakeHusl, KOTOpPbIE B BOCIIPUHUMAaeMOM obpase hopMu-
PYIOT OpOBH, TJ1a3a 1 TyObl. DTH BU3YaJbHbIE KJIIOYM MOTYT OBIThH YIIPOIIIEHBI 10
YepemyONTUXCsl TEMHBIX ¥ CBETJIBIX TTOJIOCOK PA3TMIHON IIMPUHBI, TIOTYIUBIITIX
HazBaHMe 1Tpuxkona juua [MypsiruH, 2003; Dakin, Watt, 2009]. T1pu atom,
HECMOTPSI Ha pa3IMYHbIC MAHMITYJSILIMKM CO CTUMY/IaMH (M3MEHEHUe pa3Mmepa,
OCBECIIEHUSI, paKypca), IITPUXKOI OCTACTCS HEM3MEHHBIM IS KOHKPETHOTO
JIMIIA ¥ TIO3BOJISIET Y3HATh BOCIIPMHUMAaEMBblii 00pa3 (puc. 9.12).

Topu3oHTaTBHBIC COCTABIISIOIINE XOPOIIIO BRIICIISTIOT HE TOJBKO JIUI0, HO 1
00BEKTHI IPYIrMX CEMAaHTUUYECKUX KATeropuid, HaXOASIMXCSl HA 3aIHEM TIIaHe.
OnmHaKoO BO MHOTHMX CIIy4yasiX TOPU3OHTATbHBIX COCTABJISIONINX OKa3bIBACTCSI
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Puc. 9.12. VicxogHbin kagp dounbma (a) u npuMepbl BEpTMKanbHoM (6)
1 ropu3oHTanbHoM (B) BenBneTHou dounbsrpaumm [[loryHosa v ap., 2014]

HenocTaTouyHo. ONTUMATBHOM /IS BbIAEAEHUS (DUTYPbI YeI0oBeKa OKa3blBAeTCsI
BepTUKaJIbHAs (hubTpalus: oHa Hanbosiee 3(hheKTUBHO OIpenessieT pa3Mep 1
MOJIOXEHWE BePTUKATbHOTO 00BbEKTa, YTO SIBJSIETCSl TIEpBOOYEPENHOM 3aaaueii
O0OHapyXeHUS YeJIOBeKa B BOCIIPUSITUM CJIOXKHBIX CIIEH.

VMeHHO BepTHKaJIbHbIE COCTABJISTIONINE OMPENL/ISIOT OUepTaHus BCell hu-
TYPHI YeJIOBeKa. «3PUTEIbHBIN MO3T», UCITOJIb3YsI BEPTUKAIbHBIC COCTaBIISIO-
1I1€e, CTPOUT I11aOJOH, KOTOPBIA MO3BOJISIET COOTHECTU ABVIKYIIUICS OOBEKT
C KaTeropuei «4eI0BeK», ITOCIIe Yero ¢ IIOMOIIbIO TOPU30HTAIBHBIX COCTABIISI-
IOIIUX CTPOUTCS IUTPUXKO JUIIA, C TTOMOIIBIO KOTOPOTO M IMTPOUCXOAUT UIEH-
TUdUKaLUS YETOBEKA.

Korna o0bekTOM aHaM3a B 3pUTEJIbHON cUcTeMe HaOJItoaaTess sBseTcs
JIMLIO YesioBeKa, JJIs1 BbISIBJIEHUSI MAaTTEpPHOB HEBEPOAJIbHOM KOMMYHUKALIWH,
MPOSIBJSIIOIIMXCS B MUHUMAJIbHBIX U3BMEHEHUSIX MUMUKHU, YK€ HETOCTATOYHO
nHdopMaIMK, coaepKalleiics B TOPU3OHTATbHBIX U BEPTUKAJIbHBIX MPOCT-
PAHCTBEHHO-YACTOTHBIX COCTABISIONINX N300paxkeHU. MBI TTPEATIONIOXWIIN,
YTO OHA COACPXKUTCS B IMArOHAJBHBIX COCTaBsOmMnX. He3HaunTenbHbIe U3-
MEHEHUS B JAeTasIX, TaKMe KaK YCUJIEHUE 3a CYET IUaroHaabHON (hUIbTpaluu
MEJIKMX MOPILMH B YroJkax pTa W Ija3, MOTYT CYIIECTBEHHO U3MEHUTh BOC-
MPUSITAE SMOLIMOHATBHBIX aCIEKTOB JIMII, 3aMevaTIeHHbIX Ha N300paxkKeHUsIX.
[MoaroroBka M300paskeHUsT IJIs1 BBIAEACHUS HE3HAYUTEIbHOM, MPaKTUYECKU
CKPBITOM MHMOPMAIIUK TTPOMCXOIUT HEOCO3HAHHO B PELIENTUBHBIX MOJISX 3a-
TBUIOYHOM KOPBI B pe3yJibTaTe MpoleccoB, HAIOMUHAIOIIMX MPOCTPAHCTBEHHO-
YaCTOTHYIO (GUIIBTPALIMIO C UCTTOJb30BAHUEM BENMBIIETOB, MOJTOOHbIX dJIEMEHTAM
TaGopa. DTy puabTpaLnio MOXHO pacCMaTPpUBATh KaK OCOOYIO MAacCKy, «IPHUM»,
MOAYEePKUBAIOIINIT MUMUYECKHE OCOOEHHOCTH MPU BOCTIPUSITUHU JIULL, KOTOPbIE
SIBJISTIOTCSI OTIOPHBIMU CUTHAIAMU JIJIST MEXaHU3MOB MPUHSITUS pellieHns Ha 60-
Jiee BbICOKMX YPOBHSIX 3pUTEIbHON cucTeMbl (puc. 9.13).

Posib iMaroHaJIbHBIX COCTaBISIIOIIMX TaKXKe MOXHO MPOAEMOHCTPUPOBATh,
ecJi 00paTUThCs K UCXOMHOM dororpaduu B 3HameHuTon «Mno3un Mapra-
peT Tatuep» [Turepa Tomcona [Thompson, 1980]. nato3ust COCTOUT B TOM, UTO
Jaxe eciM 3HAUYUTEIbHO MCKA3UTh JIUIIO YeJIOBeKa W TPEIbSBISITH €T0 BBEPX
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Pwuc. 9.13. MNpumepbl AnaroHanbHON
dunsTpaunn:

a — UCXOfHble N306paxeHus:;

6 — nocne BenBneTHon unsTpa-
ummn. BugHo HanpsixeHve MblLuLy
zygomaticus, obecnevmBaroLLmnx
ynbIBKy, 1 corrugator, co3garoLLmx
XMypocTb [JToryHoBa n ap., 2014]

MOAOOPOIKOM, TO HaOJI0JATEIb HE MOXKET €T0 OTJWYUTH OT MCXOTHOTO M30-
opaxenus. Ecniu uzobpaxenust Maprapet Tatuep (ucxomHbie U 1eOpMUPO-
BaHHbIE) UMEJIM HOPMAJIbHYIO OPUEHTALIMIO, TO HAOJI0aTeNb JIETKO pasinyal
HUCXOJHOE U MCKaxkeHHoe n3obpaxkeHus. [1pyu 3ToMm oH y3HaBas, 4eil 3To Mmop-
TpeT, Aaxe ecau OH ObLT McKaxeH. MckaxeHus1 ObLIM 3HAYUTEIbHBIMU: [1uTep
ToMcoH BbIpe3aj M3 Julia IBa NPSIMOYTOJbHUKA, OJWH comepkay oba IJasa,
aBTOpOIi — TyOBI, pa3BepHY] uX Ha 180 yri. rpaa. U IPUKPENUI UX B TOM Xe
Mecte. MHTepecHo, 4To HabII0AaTe M He TTPOCTO Y3HABaIu, HO U TTOHUMAJIH,
4yTO 3TO rpoTeck. Chenyer 3aMeTUTh, YTO MHOTOKPATHbIE TMOIMBITKY MOJYYUTh
TaKMM CIIOCOOOM SIPKO BBIPaKEHHBII TPOTECK Ha APYTUX JIMLAX YAaBaIUCh He
Bcerma. DTo 03HAYaeT, MO-BUAMMOMY, YTO OTpeAesieHHbIE YepThl JIUIIa TTpuaa-
0T CUJIbHYIO 9MOLMOHAJIbHYIO OKPAcKy M300paxeHuto. Mbl oThUIBTpOBAIN
HUCXOJHBII HEMCKaxXeHHBbI mopTpeT Maprapetr TaTuep ¢ BblIeJeHUEeM ITUaro-
HaJIbHBIX MPOCTPAHCTBEHHO-YACTOTHBIX COCTABJSIONIMX M TOJYYWUJIU BbIpa-
JKEHHBII TPOTeCK, MPaKTUYECKU WACHTUYHBIN 3(PdeKTy, KOTOPBI MOayInI
ToMcoH ¢ pazBopoToM ToJioxeHus ryd. Takum obpazom, urdposas puiisTpa-
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1USI C BBIACJICHUEM TUAarOHAbHBIX COCTABIISIONINX, TO-BUANMOMY, TTO3BOJISIET
00bSICHUTD 2B GHEKT rpoTECKA, TOTMOJHUTENbHBIN K 9P(EKTY «CAENOThI K UCKA-
JKEHUSM JILA» B ITOJIOXKEHU N IIOBOPOTA «BHU3 FOJIOBOI» B MIITIO3UM, OTKPBITOM
IMTurepom Tomconom [Thompson, 1980; Martinez-Conde, 2013].

JunaroHanbHyto (GUABTPALIMIO Mbl IPUMEHUIN TIPU UCCIEI0BaHUU U3MEHEe-
HUS MUMUKM Jula BoeHHocayxamux HATO, yyacTHUKOB adraHcKoil Kam-
maHuu. V3BecTHBIN royutanackuit otorpad Kinsp Denunum cosnana u omy-
OJIMKOBaJIa OTPOMHbIN apXUB MSATUCOT JIMIL 10, BO BpeMsl U Tocje ahraHcKomn
kammanuu [Felicii, 2010]. ITpocMmoTp doTorpaduii il MOITOIBIX IIOACH B 3TOT
OTBETCTBEHHBII MEPUON MX XXM3HU MO3BOJISIET 3aMETUTh MUMUYECKUE U3ME-
HeHUs1. MBI COWIr, YTO 3TO OECLIEHHBIM KanuTal Il 00padboTKU C MOMOIIbIO
MeTonoB Helipoukonuku. C paspemrenus: Kisp Oenuiinm, Mbl TpUBOIUM pe-
3yJIbTaThl 3TOK paboThl Ha puc. 9.14.

McxogHble doto

doTOo nocre AnaroHanbHON unsTpaumm

Puc. 9.14. [lo, Bo Bpemsi 1 nocrne adpraHckon kamnaHuu. MicxogHble doTonsobpaxkeHus
npenctaeneHbl BBepxy [Claire Felicie, 2013], ndobpaxeHns nocre obpaboTku
AuaroHarnbHom punsTpaumen nokasaHsl BHU3Y [JloryHoBa u ap., 2015]
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Kaxaomy u3 3Tux Tpex yuepHo-0e/bIx (poTon300pakeHnit COOTBETCTBYET IO/
>XKu3Hu. Bropoii ron — BoitHa. MeToabl IMaroHaabHON (GUIBTPALIMA MTO3BOJIM -
JIA YCWJIUTD IJITABHOE B 3TUX M300PAKEHUSIX UL — UX SMOLIMOHAIBHYIO COCTaB-
Jisiolnyto. Ha mepBom (JieBoM) CHUMKE MOJIOJIOTO YeoBeKa 10 yJacTusl B 6oe-
BBIX ACHCTBUSIX BUITHO OTCYTCTBME HAMPSIKEHUST MBIIILL Zygomaticus (Ya1bI0Ka);
Ha CHUMKeE BO BpeMsl NpeObIBaHUsI B 00EBOIl 0OCTaHOBKE BUJIHO HaMpsLKeHUE
MBITIIIHI corrugator (xMypocTb) u frontalis (yauBieHUe XU3HU — BUIHO, KaK
TOAHSITUCH OPOBU) — IOCJIE€ BO3BPALEHUS JOMOI MOCTIE CIYXKOBI.

HAuaroHanbHas GUIBTpalMs MO3BOJSIET, KaK TeaTpaJbHbI IpUM, YCUIUTh
3HAYMMbI€ MOPIIMHbBI UM UX TTOIaBUTb.
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HEMPODOM3IMOAOTMI
VIIPABAEHUSI MMMMKOM

10.1. HEMPOHHBIE CETM, OBECITEYUMBAIOIIME
PACITOZHABAHME AMNL]

PaccMoTpuM Helipodu3noiornyeckre MeXxaHM3Mbl BBICIIUX KacKaaoB 00-
paboTKu MH(OpPMALIUU, Ha KOTOPBIX OCYILECTBISIOTCS CpaBHEHUE U300pake-
HUI C «IMHAMMYCCKUMU IabJOHAMU» U TIPUHSTHE PEIleHUid. 3a MocienHee
BpeMsI HAKOITMJIOCh 3HAYMTEIbHOE KOJMYECTBO IKCIIEPUMEHTAIBHBIX TaHHBIX
MO OCHOBHBIM CTPYKTypaM MO3ra, KOTOPbIE TPAAULIMOHHO CBSI3BIBAIOTCS C pac-
TTO3HABaHWEM JIMII.

B cepenune 1960-x romoB OblTa pa3paboTaHa KOHIICTIIIMS O THOCTUYECKUX
HeWpoHax, JOKAJIM30BaHHBIX B HIDKHEBUCOYHOM KOpe M M30UpaTeIbHO pearv-
PYIOIIMX Ha IeIOCTHBIe 00BbeKThl [Konorski, 1967; Gross, 1972, 1973, 1992].
B nauane 1980-x romoB ObLIM 3apervCTPUPOBAHbI OTKIMKHU TPYIIIBI KJIETOK Ha
1300pakeHusI JIMLL B 00JIaCTU JTHA BEPXHEW BUCOUYHOU OOpO3/ibl MO3ra 00€3bsIH.
Brmo mmokasaHo, 4TO Ha IIeJble JIMIA U TIepeMEHIMBBIE aCTIEKTHl MUMUKHI 3TH
TPYIIITBI KJIETOK OTBEYAIN aKTUBHEE B CPABHEHUH C IPYTMMM TUTIAMU M300paXe-
HMii. [laHHBIC OTBETHI M3MEHSUINCH U B CITy9ae HAJTMIHS ITOMEX, KOTOPBIE CHITLHO
VXYAIIaId BO3MOXHOCTh BocipuaTust uil [Perret et al., 1982, 1985; Rolls, 1986].

[anee sKCnepUMEHTAIbHO ObLIO TMOKAa3aHO, YTO aKTUBHOCTb HEWUPOHOB
B JIAaHHOM 00JIACTH OTIPENeISIeTCS] HE TOJBKO HATMYKWEM B TI0JIe 3peHUST M300pa-
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JKEHUS JIUla, HO U BeCbMa YyBCTBUTEJbHA K JIUIIEBOM MUMUKeE. BbII0 BhICKa-
3aHO TIPEATIONIOKEHNE, YTO 3TU HEWPOHBI OLIEHMBAIOT HAIlpaBJieHUe B3TJIsIIa,
TTOJIOKEHUE YTOJIKOB TYy0, TJ1a3, OpoBeil, CTeIeHb MX M3rnba, B3aMMHOTO pac-
MOJIOKEHUS YacTeil JIMila, YTO BaxKHO JUIsl orno3HaHus mumuku [Haxby et al.,
2000; 2011]. B obaacTi HUXKHEBUCOUHOIM KOPbI ObLIA TAKXKE 3aperMcTPUpOBa-
Hbl crienuUUHbIe peaklIMy Ha U300paXkeHusl JIUL, OTIMYaBIIMEeCcs IO CBOEi
Tornorpaduu OT peakinii Ha n3o0paxeHust JOMOB, Mmedesin uiau O0yks [Tanaka et
al., 1991; 1996; 1997; 1998].

Ha ocHOBaHMM TTOJTY9eHHBIX TaHHBIX OBUIA TIOCTPOCHA CXeMa CTPOCHMS HIDK-
HEBHMCOYHOI KOPBI, COCTOSIIIAST U3 CBEPXKOJIOHOK HEMPOHOB, KOTOPBIC pearv-
PYIOT Ha pa3Hble Bapyually B U300pakeHUN OJHOrO OOBEKTa; UCCIICIOBAH Me-
XaHU3M aJarnTaldy HEHPOHOB K M300paXkeHUIO JIMla B HUXKHEBUCOYHOM KOpe
|Tanaka et al., 1991; 1993; 2003; Tsunoda, 2001]. [TokazaHo, 4yTo aganTauus K ce-
MaHTUKE M300pakeHUsI TIPOUCXOIUT aHAJIOTUIHO TOMY, KaK M Ha MPEIbIIYIINX
YPOBHSIX 3PUTEIBHOM CHCTEMBI ITPOMCXOIUT amanTaius K (GU3NICCKUM TIpH-
3HAKaM U300pakeHUsl (TaKUM, KaK SIPKOCTb, LIBET, OPUEHTALIMSI, KOHTPACT, IIPO-
CTpPaHCTBEHHAsl YacTOTa).

B manpHeiieM K OCHOBHBIM 30HaM MO3Ta, OTBEUYAIOIINM 3a paclio3HaBaHUeE
i1, ObUTa TIpUYKMC/IeHa TaK Ha3blBaeMasl 3aThbIOYHas1 00J1acTh auia (occipital
face area) B HIDKHEI 3aTBHUTOYHOM M3BWJIMHE. B Hell HaliIeHbI CTATUCTUICCKU
3HAYMMbIC OTJIMYUSI OTBETOB HEWPOHOB IIPU BOCIPUSTUM N300paxkKeHUI JIAII
B CpaBHEHMU ¢ apyrumu oobekramu [Haxby et al., 2000; 2011; Ishai, 2008].

HeobxomuMo OTMETUTD, UTO CBEIEHUS O XapaKTepe aKTUBALIMOHHBIX CIABU-
TOB B IPYrUX 00JIACTSIX MO3ra 4yejioBeKka Mpu pacrio3HaBaHUM JIMIL BECbMa pa3-
HOOOpa3HBI, UTO CBSI3aHO CO CITeIIM(UKOI 3KCIIepUMEHTATbHBIX YCIIOBUiA. Tax,
B MCCJICIOBAHUSIX YACTO YITOMUHAIOTCS CICOYIOIINE CTPYKTYPBI: MUHIAJIWHA
1 OCTPOBKOBAsl KOpa, KOTOPbIE YUaCTBYIOT B 00pabOTKEe SMOLMOHAIbHON BbI-
pasutenbHocTu nuna [Fusar-Poli et al., 2009]; HuxHsIs 100HasT M3BUIIMHA,
yyacTBytouasi B oopadorke cemantuueckoi nHdopmaiuu [Ishai et al., 2002];
opbuTOohpOHTAIEHASI KOpa M BeHTpaIbHasI YacTh CTpUaTyMa, KOTOphIe obecITe-
YMBAIOT onrcaHue npupiekaTeabHocT nua [O'Doherty et al., 2003].

10.2. DKCITEPUMEHTAABHBIE MCCAEAOBAHMSI
KPYTTHOMACIHITABHbIX HEMPOHHBIX
CETEM B PACITO3HABAHMI AL

B nabGoparopum ¢usznonorun 3peHuss MHctutyra ¢dusmosorud MMEHU
W. I1. ITaBnosa PAH u B oTnese ny4yeBoii AMarHOCTUKU Kadeaphl Ty4eBOil qua-
THOCTUKY HalmoHaaIbHOro MEIMIIMHCKOTO MCCIeI0BaTeIbCKOro LIEHTpa UMe-
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Hu B. A. AsimazoBa NMpoBOASTCS MUCCIENOBAHUS OTKJIMKA MO3TOBBIX CTPYKTYP
no uaMeHeHutio BOLD-curnana ¢ nomoibio GMPT Ha udmMeHeHUs MUMM-
ku. O. B. XKykosoii, I1. T1. BacunbeBbim, ®@. B. CokonoBbiM, B. A. DOKUHBIM,
I E. Tpydanoseim u E. 1O. lllenenuHbiM npoBeaeHbl UCCAEA0BAHUS ACATEIb-
HOCTU HEMPOHHBIX CeTell B IpoLecce BOCIPUTUS JIULl. PaccMOTpuM KapThl ak-
TUBALIMU, TIOJIyY€HHBIE B OTUX UCCIIEIOBAHUSIX, BHITOJIHEHHBIX METOIOM (DYHK-
LIMOHAJIbLHOW MarHMTHO-pe3oHaHcHOU Tomorpaduu (GMPT), kotopslii mo-
3BOJISIET OMPEETUTh AKTUBHOCTb HEMPOHOB 11O U3BMEHEHUIO0 KPOBOOOPAIIEHUSI
B Mo3ry. OcHoBHag 3agaya MPT — moiyyeHue KOHTpaCTHOIO M300pakeHusl,
B KOTOPOM OJIHO BEIIECTBO MOXHO OTJIMYUTh OT Apyroro; B ciiyuae pMPT npu-
MEHSIIOT 0COOYI0 METOAUKY HEWPOBU3yaTnu3allMu, UCMOJb3YIONIYI0 OKCUTEMO-
TJIOOWH U IE30KCUTEMOTJIOOMH B KPOBEHOCHBIX COCY/IaX KaK HIOTEHHBIN KOH-
TpactHbIii areHT — MeToa BOLD (blood oxygenation leveldependent contrast).

Mertoauka BOLD ocHoBaHa Ha cliie[ylolleM MPUHLKIIE: MOBbIIIEHUE Heil-
POHAJIbHON aKTMBHOCTU BbI3bIBAET MECTHOE YBEJIMYEHUE MOTPeOJIeHUS] KUC-
JIopoJia — 3TO Be/IeT K YBEJIMUEHUIO YPOBHS MapaMarHeTuka J1e30KCUreMorio-
OuHa, KOTOpblii cHUXXaeT ypoBeHb curHaia ¢MPT. Ho yepe3 HeckosbKo ce-
KYHII HeHipoHaJIbHasl aKTUBHOCTD BBI3bIBACT TAKXKE YBEIMUYEHUE LIepeOpaTbHOTO
KPOBOTOKA M 00beMa KPOBU, UTO BEJET K YBEJTMUYEHUIO TPUTOKA apTEPUATbLHOM
KPOBHU U, CJIEI0BATENIbHO, K YBEJIUUEHUIO OKcUureMorioouHa. [1o HeusBecTHbIM
MoKa MpUYMHAM KOJIMYECTBO OKCUT€HUPOBAHHON KPOBU, KOTOpasl MOCTyMaeT
B OTBET Ha aKTMBHOCTb HEMPOHOB, CUJIBHO TMPEBBIIIAET META0OINIECKOE TT0-
TpeOJIeHNEe KIUCIOpoaa. DTa CBOETO pojia CBEPXKOMITCHCAIINST OKCUTEMOTIIO0N -
Ha BeJeT K U3MEHEHWIO B COOTHOILIEHUU OKCUTEMOIJIOOMHA U JIE30KCUTEMO-
I00MHA, YTO u3MepsieTcsa U sisercsa ocHoBoil mist BOLD-GMPT-curnana
[Ogawa et al., 1990; Friston, 1995, 1997].

st ueneii fJaHHOTO MCCJENOBAHUSI METOAAMU UKOHUKU C WCIOJIb30BaHUEM
HenpepbiBHOrO 3D-MopduHra Ha 6a3e mporpammHoro odecrieueHust FaceGen
(Singular Inversions, Canada) OblJIM IPUMEHEHBI CIielMalbHbIe TeCTOBbIE M30-
OpakeHUsI JIUL] BUPTYaTbHBIX JIOAEH C 3alaHHBIMU XapaKTepUCTUKaMU — OITO-
kioHbl [[lenenun u ap., 2014]. 3D-MophUHT — TEXHOJIOIMU KOMIBIOTEPHOMK
aHUMalMM, CO3aalolIei BrieyaTieHue MIaBHOM TpaHCchopMallui OJJHOTO 00beK-
Ta B apyroii. Cam TepMUH IPOUCXOANT OT CJIOBa metamorphosing — mpoBeneHue
peobpa3oBaHsl, B KOTOPOM OIWH 00pa3 IMMOCTEIIEHHO TIpeodpa3yeTcs B APYTOi.
HeobxonuMo oTMeTHTh, 4YTO 00pa3bl — 3D-Mojeu rosioBbl — MpPeACTaBIECHbI
C TIOMOIIIbIO MOJUTOHAILHON CETKM W HATSIHYTOI TeKCTypbl. Pa3meliiast B mpo-
rpaMMe aBa obpasa, HalpuMep ¢ MUHMMAJIbHOM M MaKCUMAaJIbHOM CTerneHsIMU
BBIPaKEHHOCTH 9MOLIMHU, MOKHO CUHTE3MPOBATh UX IIPOMEXKYTOUHbIE BAPUAHTHI.
Taxum 06pa30oM OCYITIECTBIISICTCST HETIPEPBIBHON MOPGhWHT JINIIA.

HamnoMHuM, 4TO B KaueCcTBe CTUMYJIOB Mbl KCIIOJIb30BAIM CUHTE3UPOBAHHbBIE
M300pakeHUsl Jull. DTU JIMIa HE UMEJIM ToJ1a U HauroHaibHOCTU. MHTepec-
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HO, YTO B IAHHBIX KCTIEPUMEHTAJbHBIX YCIOBUSIX OOJBIIMHCTBO UCTTBITYEMBIX
BOCIIPMHMMAJIH JIULIA B OOJbIIEH CTeNIeHN KaK MYXKCKHUE, a He XEHCKHUE, YTO
MOXKET OBbITh CBSI3aHO C OTCYTCTBUEM BoJioc. CUHTE3UPOBAHHbIE JIUIIA HE MOTJIN
ObITh 3HAKOMbI UCIBITYEMbIM. BeposiITHO, B CBSI3U C T€M, YTO CUHTE3UPOBaH-
HbBI CTUMYJT HE MOT OBITh CBSI3aH ¢ HaOJIOJATENeM KaKUMU-TU0O0 JTUYHBIMU
OTHOUIEHUSIMU, JIULIO BOCTIPUHUMAJIOCH HE KaK 1IeJIOCTHBIM 00BEKT, a KaK Clie-
Ha, COCTOSIIASI U3 HECKOJIbKUX OOBEKTOB OTIEIbHO — IJ1a3, ry0, Hoca. [Toato-
My 3a/1a4yy OmnpeleseHus SMOLMI U TTOBOPOTA MCHBITYEMbIii peliai, Kak Mpo-
CTPaHCTBEHHYIO 3a7a4y OIpeneeHUsI OTHOCUTEIbHOIO TTOJIOXEHMST YroaKa ryo
(BBEpX WJIM BHM3) U IOJOXEHUSI HOCA OTHOCUTENILHO LIEHTPAIbHOI OCU Jinlia
(TTOBOPOT HAMpaBO WU HAJIEBO).

Kak v rpy cTUMYJISIIUY MaTpULIAMU, BBISIBJICHA aKTUBALIMS B MOSICHO Kope
npu cpaBHeHUM BOLD-curnanoB nokoit — aktuBaius. CTpyKTYphl, BXOASIIINE
B ceTb 0A30BOro pexknuma, HaxoAITCs B OMIMOHEHTHBIX OTHOIIEHUSIX CO CTPYKTY-
paMM, aKTUBUPYIOILMMUCS TPY BBIMOJHEHUU 3a1ay pacro3HaBaHUsl, MOCTaB-
JIGHHBIX B HAIIIMX 9KCMepuMeHTax. Bo3aMOXHO, HEHpOHHBIE CTPYKTYPhI CeTH 0a-
30BOT0 PEXMMAa BBITIOTHSIOT POJIb CBOEOOPA3HOTO CPAaBHUBAIOIIETO YCTPONCTBA,
KOMITIapaTopa aKTUBHOCTU MEIUATbHBIX 30H KOPBI ¢ aKTUBHOCTBIO JIaTepaIbHBIX
obnacteil npedpoHTabHON KOpbI. OlIeHKA UCTIBITYEMbIM TTOBOPOTA YTOJIKOB Iy0
U TTIOBOPOT HOCA IMPH OLIEHKE SMOLIMOHATBHOTO BbIPaXKEHHUSI U TIPU OLIEHKE MTOBO-
pOTa roJIoBbl HEBO3MOXKHA O€3 yuacTus MeXaHU3MOB, 00eCTeurBaroIIMX N301pa-
TeabHOEe BHUMaHue. [T0aToMy Ha rostydeHHbIX HaMu KapTax GMPT-aktuBHOCTH
MOJIydeHa aKTUBAIIMS Pa3IMUHBIX YUaCTKOB TEMEHHOM KOPBI.

TakuM 00pa3oM, aHAIM3 AAHHBIX (QYHKIIMOHAIBHOTO KapTUPOBAHUSI MO3ra
yesIoBeKa Mokasai, 4YTo, BepOsSITHO, CYIIECTBYIOT 1Ba OCHOBHBIX (DYHKIIMOHAb-
HBIX 0JIOKa, BXOSIIMX B CUCTEMY paclo3HaBaHUsI JULL: TTepBbiii — (hy3udopm-
Hasl Kopa, KOTopasi akTUBUPYETCS BCETAa MPU MPeIbsBISHUU JULL;, BTOPO —
TeMEeHHas1, JJOOHAasl W Ipyrue 00JacTv, YJIaCTBYIOIIME B PACIIO3HABAHWM JIUII.
CTpyKTypa BTOPOro 6J10Ka 3aBUCUT OT MHCTPYKIIMU U JIPYTUX SKCIIEPUMEHTAb-
HBIX YCJIOBUIA. DTOT pe3yJIbTaT HAXOAUT MOATBEpXKIeHMe U B pe3yiisratax GMPT-
UCCIeAOBAaHUI, MPOBEICHHBIX B 1pyrux Jadopartopusix [Haxby, 2011; Sarkheil et
al., 2013].

PaHee Obl10 KOCBEHHO MOKa3aHO ydyacTue (PPOHTAIbLHON KOpPbI B pacro-
3HAaBaHWUM JINI] METOIOM BBI3BaHHBIX MoTeHIanoB [Jeffreys, 1989; M3maiinos
u ap., 2000; Muxaitnosa, 2005; Mikhailova et al., 1997]. B npedpoHTanbHOM
KOpe — B 9TOii 3aaue — elle 60s1ee HamISIAHO OblIa BhISIBIEHA ONMOHEHTHOCTh
pabOTHI HEIPOHOB MOSICHOI U3BWIMHBI U AOP3aJIbHOM NTPe(POHTAILHOM KOPHI.
Kpome B3aumoaeiicTBUil BHyTpU NpedpoHTaNIbHOK U (PPOHTAJIBHOI KOPHI €CTh
MpsiMOe M 0OpaTHOE B3aMMOJIEUCTBUE C 00JaCTIMM TEMEHHOM, HIKHEBUCOY-
HOM 1 3aTbUTOYHOM Kopbl. [TokazaHa mpuHIMITMATIbHAS pa3HULIA TACCUBHOTO U
aKTUMBHOTrO BocrpusTus. [laccuBHasi MOHOTOHHAs 00pabOTKa 3pUTENbHON NH-
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dopman MO3roM BKJIIOUAET MTPEMMYILECTBEHHO 3aThIJIOUHbIE 00JJaCTU MO3-
ra. YCHO)KHCHI/IC 3KC]’[€pI/IMeHTaIIbHOI71 CUTyallN <«ITOAKIIOYACT» 3PUTCIIbHLIC
30HBI BUCOYHOI 1 TeMeHHOM Kopbl. HeoO6X0aAMMOCTh aKTUBHOTO BBIOOpA, MPU-
HATUS pellleHUs TIJIaHUPOBaHUS NEWCTBUII HAa OCHOBE IMOJYYeHHOUW MHGOP-
Malii U MPUHSITOrO PEIIeHNUsT BKIIOYAET MPAKTUYECKU BCe ODOJACTH MO3ra,
BIUIOTH 10 (PpOHTANTBHOM KOPbl. OMHAKO YIPOILIEHUE CTUMYJISIIIUN WM Hayde-
HUMEC BHOBb MEPCPpactIpeacisicT akTUBHOCTD.

TToxa3aHbl HaIJIIOHBIE Pa3IMYUsST aKTUBHOCTH MEXIY MEIUaTbHON M JiaTe-
PanbHOI TTOBEPXHOCTHIO (DPOHTATBHON KOPBI. DTU pa3Indysl TTO3BOJIWIN TIPE/I-
MOJIOKUTD CYIIIECTBOBAHKME HECKOJIBKUX LIEHTPOB MPUHSTHUS PEIlIEHUIA BO (DPOH-
TaJlbHOU oOsiacTh. MeXay HUMM HMEIOTCS ONIMOHEHTHbIE BHYTPUKOPKOBBIE
cBsi3u. MIMeroTcst 001acTu, OCYIIECTBIISIIONIME PEIIEHUST 110 MHOXECTBEHHbBIM
KPUTEPUSIM U 10 KOHGMIUKTYIOIIUM olieHKaM. Hanmpumep, perieHust B 3MOLIM-
OHAJIBHOM c(epe MOTYT KOH(PIMKTOBATh C PEIIEHUSIMU B cpepe TTO3HABATE b~
Hoii. LleHTphl MPUHATHS pellleHNT paboTaloT ¢ MpUMEHEHUEM MHOXECTBEH-
HBIX KpUTEpUEB KaK HEMPOHHbIE OMIIOHEHTHbIE CUCTEMBI. Takasi KOHCTPYKIIUS
(GpoHTAJILHOI 00JIaCTU 00eCIIeunBaeT aJeKBaTHOE MOBEIEHNE B TIOBCEIHEBHBIX
U 9KCTpEMaJIbHbIX cUTyalusaXx. HapyllleHue cyuiecTByioliero 6agaHca npuBo-
IIAT K «ITApOKCU3MaM» B IeITEIbHOCTH YeJIoBeKa.

B caenyrolieit cepun ncciiefoBaHUI ObIJIO CUHTE3MPOBAHO TPUALIATH 1IECTh
pasHbIx iL. [Tpoueaypa cTUMYIISILIMY BKITIOYasa MpeabsaBIeHIE IBYX (a3 CTH-
myJsiuu (puc. 10.1).

®A3A 1 DA3A 2

500 mc 500 M;oo
500 mc McC

Puc. 10.1. MeTtoauka npoeegerus dMPT-nccnegoBaHus:
npuMepbl CTUMYOB U onucaHue ga3s cTuMynsaumum
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B ¢aze 1 MHOroKpaTHO MPeabSBIISIN U300pakeHUsT TPUALIATH LIECTU OIITO-
KJIOHOB C HEUTpallbHBIM BBIpAKEHUEM JIMIA, OPUEHTUPOBAHHBIX TIPSIMO.
B daze 2 npeabsBasiig n300pakeHUsT TeX XKe ONTOKJIOHOB, HO M300paKeHMUsI
JIMIL IaBAJIMCh B pa3HbIX TOBOPOTAX, MPU Pa3HbIX BbIpaKeHUSIX 9MOLUiA. JTo6po-
BOJIbLIBI BBITIOJIHSIIM JBE MHCTPYKIIMU: B (hase 1 HEOOXOAMMO ObLIO HaXKMMaTh
KJIaBUIIIY B OTBET Ha KaXKa0€ MpeabsBIeHUe CTUMYJIOB, a B (paze 2 — pacrno3Ha-
BaTh JIMOO MUMUKY (PalOCTb-IPYCTh) JIMOO MOBOPOT JiMla (HAapaBO-HAJIEBO).
Bb160p peructpupoBasiu 1o HaXaTuio 100pOBOJIbIAMU JIEBOM WJIM MTPABOiA Kjia-
BUIIM KOMITbIOTEPHOM MBIILIHN.

PaccMoTpuM KapThl aKkTUBALIMU, TTOJyYEHHbIE ITyTeM BbIYMTAHUS PE3yJibTa-
TOB B pa3IMYHBIX (pazax CTUMYJSUMU. BbISIBIEHO, UTO aKTUBALIUS B YCIOBUSX
VICMOJIb30BAaHUSI MHCTPYKIIMK Ha OIpeje/ieHrue SMOLMMU TOBBIIIeHA B CpaBHe-
HUU C MHCTPYKIIMEl Ha onpeeneHre noBopoTta. [1pu BbIMoIHEHUU 00enX NH-
CTPYKLMI Mbl HaOI0JaeM crielMbUUEeCKUI MATTePH CETU paciiO3HABAHMS JIULL:
aKTUBalMS KJIACCUYECKUX, OTBETCTBEHHBIX 3a pacro3HaBaHUE M300pakeHU
guu (HanpuMmep, @ysudopmHas uzBwinHa, BA37), U JOMOJHUTEIBHBIX 30H
MO3Ta, KOTOpbIE 3aBUCSIT OT MHCTPYKIIUU U APYTUX DKCTIEPUMEHTABHBIX YCI0-
BUii (cM.: uBeTHast muttoctpanus 10.1).

PaccMoTpuM 6osiee MoApOOHO paCIIMPEHHYIO YaCTh CUCTEMbI paclio3HaBa-
HUS JIML, KOTOpasl 3aBUCUT OT Pas3inyHbIX (pakTopoB. Tak, coraacHo moayyeH-
HBIM JaHHBIM, TIPY BHITTOJTHEHUN 00€MX MHCTPYKLMI HaOJII0JaeTcs OOIIup-
Hasl aKTUBaIMs BO (DPOHTATBHOM M TEMEHHOM OT/eIaX TOJIOBHOTO MO3ra. DTU
30HBI aKTMBHO YYaCTBYIOT Ha pa3HBIX 3Talax HeBepOaJIbHON KOMMYHUKALIUU
B OTMIMCAHUU MPOCTPAHCTBEHHBIX OTHOILIEHUI (JIEMEHTOB JiMIla), OTHOLIEHUHN
B MOJIOXXEHUU B MPOCTPAHCTBE MEXAY JIOJbMU, B TIPUBJICYEHUN BHUMAHUS U
B MIPUHSTUM pellieHnit. Oco00 BbIIEIUM aKTUBALIMIO B 00JaCTU MPEeMOTOPHOM
KOpPbI — BTOPUYHOI ABUTATEIbHOI 30HbI, B KOTOPOIl BO3HUKAIOT U (pOpMUpPY-
I0TCS TJIaH Y MIOCJIEA0BATEIbHOCTh CIIOXKHBIX IBMKEeHUI. PoJib qaHHO# obmacTh
B pacno3HaHMM JIMIL 10 KOHIAa He ompenesieHa. [IpuHsATO cuyuTaTh, YTO BEH-
TpaJbHbIE YACTU MTPEMOTOPHOMN KOPbI (PYHKIIMOHATBHO CBSI3aHbI C TPEAMETHBIM
BHUMaHMEM, a TopcajibHble — C MPOCTPAHCTBEHHbBIM. Takke HabJIo1aeTcs 00-
LIMpHAas aKTUBALIMS B TEMEHHbBIX OT/e/IaX FOJIOBHOTO MO3ra, 0COOEHHO OHA BbI-
paxxeHa B HUXKHEU M BEpXHEH 4acTsIX TEeMEHHOM 10Ju. MI3BeCTHO, YTO TeMEeH-
Hasl Kopa UTpaeT KIII0YeBYIO POJIb B IPOCTPAaHCTBEHHOM BHUMAaHWM, OTTMCAHUN
MPOCTPAHCTBA, MPOCTPAHCTBEHHBIX OTHOIIEHUSIX, OTHOLIEHUSIX MEXIY UHAM-
BUAyyMaMM, MHAUBUIYYMOM U 3axBate pykoii [Hyvarinen, Shelepin, 1979]. Ak-
TUBALIMS JAHHOTO MaTTepHA B HAIIMX YCJIOBUSIX, CKOpee BCero, Oblaa BbI3BaHa
crneuu@uKoil CTUMYJIbHOTO MaTepuaa (CMHTe3MPOBaHHbIE JIULIA).

Hab6momaercss HeBBICOKUI YpOBEeHb aKTMBALMA B OCTPOBKOBOM [I0JIe KOPBI
KOHeuHoro Moa3ra (insular cortex) u ckopJiyre (putamen). OcTpoBKoOBasi Kopa 1
CKOpJIyIa CBsI3aHbl C COLMATbHBIM B3aUMOJIECTBEM, B YaCTHOCTU HeBepOasib-
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HOM KOMMYHUKAIIME, SMOIIMOHATbLHBIM BOCTIPUSITUEM, OCOOEHHO TIpU paboTe
C M300paKeHUSIMU JIWLI, BBI3BIBAIOIIMMU HETaTUBHBIC 3MOLMOHAJLHBIE peakK-
LIMU, — 3TO TMOATBEPXKICHO B MHOTOUMCIEHHBIX UCCJIEIOBAHUSIX — KOJIBLIO HE-
HaBUCTM U oTBpalleHus [Senju et al., 2009; Conty et al., 2007]. [To BexMBbIM
OTYETaM HAaIllUX WCIBITYeMbIX ONTOKJIOHBI BOCTIPUHUMAINCH KaK HEKPACHUBBIE.
AKTHBaLMS B MUHIQJIMHE, KOTOPas SBJISIETCS BaxKHEUIIEH CTPYKTYPOil B cCUCTe-
Me pacIio3HaBaHUsI JIUII, B HALLIUX YCIIOBMSIX HE BBISIBIIEHA HU JIJIST OMHOM M3 3a1a4.
MOXHO IPEIONIOKUTb, YTO, BO-TIEPBBIX, 3TO CBSI3aHO C TEM, YTO CTUMYJIbI B pa3-
JIMYHBIX 3a1a4ax ObLUTH OJIHU U T€ XK€, MEHSIJIACh TOJbKO MHCTPYKIIMS; BO-BTOPBIX,
JIMLIO, axe HeHTpaabHOe, SIBJISIETCS SMOLIMOHATbHBIM CTUMYJIoM [ bapabaHiiu-
KOB U 1Ip., 2014]. Takum o6pa3oM, MUHIaIMHA ObUTa aKTUBMPOBaHa BO Bcex (a-
3ax nuccnenoBanus. CormacHo MeToauke ipoBeneHuss GMPT, kapTel akTUBaLIK
PacCUUTHIBAIOTCS HA OCHOBE BbIYMTAHUSI OAHOM (ha3bl U3 Apyroii. CooTBETCTBEH-
HO IIPU BbIYMTAHUU (a3 aKTUBALIMS B JaHHOI 00s1acTy ObLIa ycpenHeHa.

B 1iesioM ciienyeT OTMETUTD, YTO MOJYYE€HHbIe KapThl aKTUBALMU 30H, BXOJSI-
LIMX B PACIIMPEHHYIO YaCTh HEHPOHHOI CETH, COBMAAIOT C JaHHBIMU, MOJYyYeH-
HBIMU B IPYTUX JIAOOPATOPHUSIX B Pa3IUYHBIX 3aJa4aX, CBI3aHHBIX C TIPUHITUEM
peueHus [Keuken et al., 2014]. Ho B To ke BpeMsi HEOOXOAMMO MOAYEPKHYTh,
YTO 3TU XK€ 30HbI UTPAIOT CYIIIECTBEHHYIO POJIb M B TTPOLIeCCax BOCIPUSITHS JIULIA.
Jles0 B TOM, YTO MIPU BOCTIPUSATUM 3HAUMMBIX SMOLMOHATILHBIX CTUMYJIOB (JIULIO,
NIBIDKEHME) YeJIOBEK aBTOMATUYECKH MOJEIMPYET B CBOEM CO3HAHUM MCUXUYE-
ckoe cocrosiHue apyroro. [ToHMMaHue Toro, 4To JIearoT Apyrue, Kak OHU ce0s
YYBCTBYIOT B OIpEAEICHHON COLMATbHONM CUTYallMU, KaK1Ue SMOLUM UCITBITHI-
BAIOT, — BCE 3TO SIBJSIETCS HEOOXOAMMbBIM YCIOBUEM JIJISI TOTO, YTOOBI YCTEIIHO
OPUEHTUPOBATHCS B CJIOXKHOM 1 TTIOCTOSIHHO MEHSIIOLIEMCSI MUDE.

baszucom NMpoHUKHOBEHUST BO BHYTPEHHUIT MUDP JAPYroro yeaoBeKa sIBAsSeTcs
npoliecc MoApakaHusi — BOCIPOU3BENECHUE CYObEKTOM JIBUXEHUM, NEHCTBUIA,
MOBEACHUS, B TOM YMCJIe K SMOIIMOHAIBHOTO COCTOSTHUS Ipyroro cyonekra. Heii-
podU3UOIOTMUECKON OCHOBOU MOIpaKaHUsl SIBJISIIOTCSI 3epKajbHble HEHPOHDI;
9TOT TEPMUH ObLI onpesesieH B cepenrHe 1990-x rogos wisgd 0003HaYeHUs TPYTI-
bl HEHPOHOB, HAMIEHHBIX B KOPE OOJIbIIMX MOIyIIapUii MaKak METOJIOM BBe/Ie-
HUST MUKpoaJsiekTponoB [Rizzolatti, et al., 2004]. JlaHHbIe HeilpoHBI BO30OYXIa-
I0TCST KaK TPU BBIMIOJTHEHUU OTPeNIeICHHOTO NEUCTBUS, TaK U MPU HAOIIONEHUN
3a BBITIOJTHEHUEM 3TOro AeicTBUs ApyruM uHauBuayymom [DiPellegrino et al.,
1992; Gallese et al., 1996]. [TepBoHavyaTbHO OHM OBUT OOHAPYKEHBI B HIDKHEM
JIOOHOM M3BWJIMHE, 3aTeM B HIDKHE TeMEHHOI 10Jie U BepXHell BUCOYHOM 00-
posze. BriocieacTBuuM B JaHHYIO CETh ObLT BKIIOUYEH PETMOH MTPEMOTOPHOM KOPbI
[Gallese et al., 2004; Iacoboni, 2005; Rizzolatti et al., 2001; 2004; 2008].

TakuM 006pa3oM, aKTUBU3AIUS 3¢PKaTbHBIX HEMPOHOB MPOMCXOIUT HE 3a CUET
Kakoro-jnbo oHOro HeipoHa, a Kak pe3yJibTaT paboThl 11eJ10il HEMPOHHOI CEeTH.
Tak, HelipoHHasl apXUTEeKTypa Mpoliecca MojapaxaHus, coriacHo Mapko fAko-
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6oHu [lacoboni, 2005], cocTOUT U3 MOCIEAOBATEIbHBIX TAINIOB. CUTHAJ CHAYa-
JIa TIOCTYTIaeT B BEPXHIOI BUCOYHYIO OOPO31yY, 3aTeM MPOUCXOIUT €ro rnepenadya
B 3aIHME TEMEHHBIE OTAEJbI, OTTYAa — B HUXKHIOIO JIOOHYIO M3BUJIMHY (B JaHHOM
00J1aCTH TTPOUCXOAUT KOAUPOBAHUE 1I€IU NENCTBUSI, €r0 OLIEHKA), fajee CUrHaI
BO3BpalllaeTcs B BUCOUHYIO Kopy. CorjiacHO IoJiyueHHbIM JaHHbIM [lacoboni,
2005; Rizzolatti, 2001], B 3T0I 00J1aCTH TPOUCXOIIT CPAaBHEHUE NICICTBUS APYro-
IO MHAMBUIYYMa U CEHCOPHbBIE MOCJIEACTBUS aKTa noAapaxkaHus. Eciu npu cpas-
HEeHUM HaOJI0AAaeTCsl COBMAIEHUE NaHHBIX, TO UMEET MECTO aKT IMOIpaKaHUsl.
DOYHKIIMOHNPOBAHME 3TON CHCTEMBI TAKXKE 3aBUCUT OT MHCTPYKIINH U SKCIICPH -
MEHTaJIbHBIX ycI0BUM. Tak, uccieaoBaHusl, MPOBOAMMBbIE HA MMPUMAaTax, MoKa3a-
JIU, YTO pa3Hble HEMPOHBI AKTUBUPYIOTCS B CIyyae, Korna Makaka TSHEeTCs K elle
1 TIOMHOCUT €¢ KO PTY, a TAKKEe KOTIa OHa ITepeMelaeT exy B ctTopoHy [Hyvarinen,
Shelepin, 1979; Fogassi, 2005].

3aech MBI 0OpalllaeM BHUMaHKME Ha TO, YTO CUCTEMBI 3ePKaIbHbBIX HEHPOHOB
Y OTIMCAHMS JIUII B TIEPBYIO OYePE/Ib CBSI3aHBI C CEHCOPHBIM HeBepOAJIbHBIM B3a-
MMOJIEHCTBUEM 1 YYACTBYIOT B TTOCTPOSHUY MUMMKM, TT03 U 3KECTOB B OCHOBHOM
MPU B3aUMOJENUCTBUN CYOBEKTOB. B HalllMX McCleaOoBaHUSAX 30HbI aKTUBALIUU
MPU BOCTIPUSITUU JIUIL U OLIEHKW MX 3MOILIMIA COBMAAAIOT C 30HAMM, B KOTOPBIX
NPYTUMU UCCIeN0BaTeNsIMU ObLIM HaileHbl 3epKajibHble HEHPOHBI. Bosbiias
aKTHBAllMS B HAlIMX 3KCHEPUMEHTAIbHbBIX YCIOBUSX HAOMI0JaeTCsl B 00JacTu
MPeMOTOPHOI KOpHI. JI1s1 naHHOI 001aCTH XapakTepHa ABYXCTOPOHHSIST aKTU-
BallMsI, UTO, COIVIACHO 3KCIEpUMEHTaIbHBIM AaHHBIM [ Leslie et al., 2002], ume-
€T OTHOLIEHWE K UMUTALIMHU, a HE K MTaCCUBHOMY HaOJIOAEHUIO 32 CTUMYJIaAMU.
H3mepeH ycpeaHeHHbI ypOBeHb aKTUBALIMK B aKTUBHOM (haze /151 TpyIIibl U3
nBaauaty yetbipex yenonek mpu p = 0,001 (FDR-corrected, p = 0,05) B 3agaue
Ha onpenesieHre SMoLMU. 3aUKCUPOBAHbI HEKOTOPbIE OTJIMYKS B ITOJOXEHUN
aKTMBUPOBAHHBIX 30H JIEBOTO M TIpaBOro Tosyinapuit. [TogyyeHHbIe B HallleM
HUCCIIEAOBAaHUY OTJINYMST, BEPOSITHO, MOKHO OOBSICHUTH HAIMUMEM PEUEBBIX 30H
bpoxa n BepHuKe B JieBOM MOJTyILLIAPUM.

[Tpu obpatHOM BhIuMTaHUM (hasza 1 — hasa 2) HabmOmaeTCs MATTEPH, COBEP-
IIEHHO OTVIMYHBINA OT MaTTepHa Mpeablayilieil a3kl MO3rOBOM aKTUBALIMU (CM.:
uBetHas wimoctpauus 10.2). JJaHHBIN MaTTepH BKJIIOYaeT B ce0sl MeaUaIbHYIO
npedpoHTaTbHYIO KOPY, BACOYHO-TEMEHHOM CTBIK, MPEAKINHBE U 3aTHIONI0 TO-
sicHy1o u3BIMHY | Van Overwalle, 2009; Amodio et al., 2006; Brass et al., 2007; De
Lange et al., 2008]. B coBpeMeHHBIX UCCICAOBAHUSIX JAHHBII TATTEPH OIpeaesisi-
0T KaK CeThb M0 YMOJIYAHUIO, UM CETh 0a30BOr0 pexkuMa. AKTUBALIMS TTPU 9TOM
TakXKe 3HAUYMUTEIbHO OO0JIbIIIE B 3a1a4e Pacro3HaBaHUSI MUMMKM JIULIA.

W3BecTHO, YTO HEKOTOpbIe 00JaCTU Mo3ra (MosicHasl M3BWJIMHA, YacThb Te-
MEHHOM KOpbl) JEMOHCTPUPYIOT BBICOKMI YPOBEHb aKTUBHOCTHU BO BpeMsl TaK
Ha3bIBaeMOTo MOKos (MmaccuBHas aza) — rnepuojaa OTabiXa UCIbITYEMbIX OT aK-
TUBHOTO PEIIeHUs] SKCIIEPUMEHTATbHOM 3a1auu (akTuBHas (aza). DTo HauB-
HO€ MpPEeICTaBAEHUE KAcaeTCsl BHELIHETO JBUIATEbHOTO MPOSIBJICHUST aKTHUB-
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HocTH. [IporcXonnuT cpaBHEHNE CUTYaLnid, KOIJIa eCThb JesITETbHOCTb U €€ HET.
OTtclofia BOZHUKJIO MpPeACTaBIeHUe O 30He MOKosl. B neicTBUTEILHOCTH MO3T
MOCTOSIHHO PabOTaeT, HO MPOUCXOAMUT MPU CMEHE AEITeJIbHOCTU aKTUBALIMS
pa3HbIX 00J1acTel, KOTOPbIE CBSI3aHbI B KpPYMMHOMACIITaOHOEe HEMPOHHBIE CETH.
[ToaToMy MO3r paboTaeT Kak KoMIapaTop, CpaBHUBAIOILIEE YCTPOMCTBO, O YeM
Mbl HEOJTHOKPATHO YIIOMUHAJIU.

B Haiumx sKcrneprMeHTaIbHbIX YCJIOBUSIX MOKOSI HE ObLI0, HO MHCTPYKIIMS,
BbINOJIHsIEMas B (hasy 1, Kazanach UCTIBITYEMbIM O0Jiee MPOCTO 3a1a4eil, TaK Kak
B JaHHOI haze TpeOOBAIOCH MPOCTO HAXKMMATh Ha KJTABUIIIMA B OTBET Ha TIPEIb-
SIBJIEHUE TECTOBOI'O CTUMYJa B CpaBHEHMU C (a3oil 2, Koraa TpedoBaioch Mpo-
BOIUTDH KiaccuUKalnio (pacro3HaBaTh MUMUKY WJIM TTOBOPOT). Takum obpa-
30M, MO3T TIepecTpauBaeT MaTTepH CBOCH aKTUBAILIUU TPU CMEHE AESITeTbHOCTU
B 3aBUCUMOCTHU OT KOHTEKCTa. MOXHO MPEAION0XKUTh, YTO aKTUBALIMSI JaHHOTO
MaTTepHa B HaIMX 3KCIIEPUMEHTAIbHBIX YCJIOBUSIX ObLla BbI3BaHa 0osiee Mpo-
CTOi MHCTPYKLIMeH da3bl 1. OmqHAKO MOXKHO c/eJIaTh U APYroe MpeanoaokeHue.
Mbl oTMEYaeM MaKCHUMaJIbHYI0 aKTUBALIMIO TP MaKCMMaJIbHOM pa3HULIe BbIUM-
TaeMbIX (ha3. CylecTByeT 00JIbIIOe KOJIUYECTBO IKCIIEPUMEHTAIBHBIX TaHHbIX,
MOATBEPXKIAIOIIMX aKTUBALMIO 3TUX 00JacTell B 3a1a4ax, CBSI3aHHBIX C AIU30-
nuueckoit mamsaTeio [Greiccius et al., 2004], mpencraBieHueM cedsl, B yCIOBUSIX
colLMaIbHOIO TTO3HaHUsI 1 B3auMoeiicTust [Canessa et al., 2012; Iacoboni et al.,
2004]. Ecnu pexxuM TakoB, YTO aKTUBAIIMSI CMEHSIETCS €€ OTCYTCTBUEM — OTIbI-
XOM, TO BO3HMKAET IPENIOI0KEHUE, UTO TaHHAsI CETh CBSI3aHA HE C COCTOSIHU-
€M TIOKOST, a C BHYTPEHHEH JAeSITeTbHOCTHIO MO3Ta YeJIOBeKa. DTy AeSITeTbHOCTh
00pa3HO HAa3bIBAIOT BHYTPEHHUM MblllJIeHUEM cyObekTa [Andrews-Hanna et
al., 2011]. Cnenyet Takke OTMETUTD, UTO B (haze 1 MbI MPENBSBIISLIIN JIULIA, KO-
TOpbIe OBUTH MPSIMO OPUEHTUPOBAHBI OTHOCUTEIBHO CaTUTTATBHOMU ocH (B ac).
Barsiza r1asza B miasa urpaet BaKHYIO POJib B COLMATIBHOM B3aUMOJCHCTBUM JTIO-
neii. Ocoboe MecTo B JaHHOM TUIIE B3aUMOJIEHCTBYSI OTBOAMTCS pabOTe MUMUYE-
CKUX MBIIIILL JTULA, TTO3BOJISIIOLINX MepeaaTh Kak CUIbHBIE, TaK U €/1Ba YJIOBUMbIE
TCUXOJIOTUYECKUE COCTOSIHUS IPYTOrO YeloBeKa. DTO MPeaIoioXKeHe COBIa-
JIaeT C YK€ M3BECTHBIMU JaHHBIMHU, COIJIACHO KOTOPbIM HampaBjieHWe B3IJsiIa
MpsIMO, TJ1a3a B IJla3a, MOXET BbI3BaTh aKTUBALMIO JaHHOTO nartepHa [Conty et
al., 2007]. OcoOblit UHTEpEC MPU aHAJIM3E TTATTEPHOB aKTUBALIMU TIPEICTABIISIET
aKTUBalLMs B 00J1aCTU MearaabHON npedpoHTaibHO Kopbl. Poib MeananbHoM
npedpoHTaIbHON KOPbl Ha JaHHBII MOMEHT aKTMBHO oOcyxaaercs. [TpuHsTO
CUYUTATh, YTO JAHHASI CTPYKTYpa YUYaCTBYET B OMTMCAHUM U OLIEHKE KaK CBOETO, TaK
M 4yKOro rncuxuueckoro cocrosiHus [Bryan et al., 2012]. Oco6eHHO MHTEpEeCHBI
HCCIENOBAaHMS, U3yYalollie POJib JTAaHHOM 00JacTu B 9TUOJOTMU KIMHUYECKUX
pacctporicTB. Tak, mpu 3a00JeBaHMSIX, COMPOBOXKAAIOIIMXCS Ae(DULIMTOM CITO-
COOHOCTU MTOHMMATD UyKHe YOeKIeHMs, HAaMEePEHUs M YyBCTBa (Harmpumep, rnpu
ayTu3Me, MM30(PEHUH, TPEBOKHBIX PACCTPOICTBAX U NETIPECCUN), TIPUCYTCTBY-
10T AIUC(YHKIIMU B 30HE MeTMaTbHON NpedpPOHTATLHON KOPBHI.
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10.3. OTIIIOHEHTHBIE B3AMMOAENCTBUSI
PASAMYHBIX 3BEHbBEB
KPYTTHOMACHITABHBIX HEMPOHHbLIX
CETEU B PACITO3HABAHMIA AL

Ocobo ciemyeT MOTYEPKHYTh TOT (haKT, YTO JAHHBIE CUCTEMBI, BBISIBIICH-
Hble HAMU MPU BBIYMTAHUSX PA3IUUYHBIX (a3 CTUMYJISIIMU, DYHKIIMOHUPYIOT
He U30JIMPOBAHHO, a TOJbKO BO B3aMMOAECHCTBUU. METOOM OLIEHKH JIOKAJb-
HOTO KpOBOTOKa BO BpeMeHU (BOL D-curHana) Mbl ITPOBEJIM aHAJIU3 MEXIY BO-
BJICUYEHHBIMU B JaHHYIO pabOTY pa3HBIMU CTPYKTYpPaMU MO3Ta B pa3IMUHbBIX (ha-
3aX CTUMYJAIUKM. B Kaxmoit dase 3aperncTpupoBaid CUHXPOHHOE M3MEHE-
HUE aKTUBHOCTU (DyHKIIMOHAIbHBIX 30H (puc. 10.2 a). [lokazaHo, 4TO ypOoBEHb
BOLD-curHana B 3TUX CTPYKTypaX CXOAHBIM 00pa3oM MOAYJIUPYETCS YCIAOBU-
SIMM CTUMYJISILIMU — 4yepenoBaHueM ¢a3. [TosydyeHHbIe pe3yabraThl, HECMOTPSI
Ha Pa3HOPOAHYIO0 DYHKIIMOHATBHYIO CIielln(pUKY YKa3aHHBIX 00J1acTeil, T03BO-
JIMUIM YCPETHUTh UX M CPAaBHUTDH MeXXIy co0oii. TakuM oOpa3oM, BBISIBUJIN OIT-
MOHEHTHBII X0 KpuBHIX (puc. 10.2 6). [TomuepkHeM, YTO 3TOT NIPUHLIUI SIBJISI-
eTcsl KpaifHe BaXKHBIM B MEXaHU3Me MIPUHSTHUS pellieHHs B 3a/1auyax pacro3HaBa-
Hus aul. PaHee ObL10 MOKa3aHo, YTO OajlaHC MPU BOCIPUSTUM (POPMbI M300pa-
JK€HUS OCYILECTBIISIETCS TIPU MOMOIIM OTMIITIOHEHTHOTO MeXaHM3Ma B3auMOoJIeli-
CTBUSI pa3HBIX HEHPOHHBIX CTPYKTYP aHAJIOTUIHO TEM OITMIOHEHTHBIM MEXaHU3-
MaM, KOTOpbIE U3BECTHBI B MEPBUUYHBIX CTPYKTYpax 3puTesibHON Kophl [Lllesne-
nuH 1981 a; 1981 6; Hlenenun u ap., 2011; [llenenux u op., 2014].

B nmaHHBIX uccaenoBaHUSIX ObUIM PAacCMOTPEHblI MeIUaIbHbIE U JiaTepasib-
Hble 00JacTU (PPOHTANBHON KOPbI KaK 3JEMEHTHI OMMOHEHTHON CUCTEMBI,
o0ecrieunBaloIeil MpUHITUE pellleHnil. B nelicTBUTEIbHOCTU 3TO, BO3MOXK-
HO, CJIUIIKOM TpyObIe TIpEACTaBICHUs U 3JIEMEHTaMU MOTYT OBITh Kyna boJee
MeJIKre 00pa3oBaHusl, B TOM YKC/Ie KaXaasi U3 KIaCCUYECKUX LIMTOAPXUTEKTO-
HUYECKUX 30H (hPOHTATBHON KOPbl MOXET BKJII0YaTh Pa3HOPOIHbIE (DYHKIIM-
OHAaJIbHbIE CTPYKTYpbl. TakuM 0Opa3oM, LEHTPhl IIPUHSTUS pelleHuid padboTa-
10T ¢ TIPUMEHEHUEM MHOXECTBEHHBIX KPUTEPUEB KaK HEIPOHHBIE OMIMOHEHT-
HbIEe CUCTeMBI. JIaHHOE MPEAIOIOKEHNE COBMANAET C YKe U3BECTHBIMU JaHHbI-
MM, COTJIACHO KOTOPBIM ONMMOHEHTHOCTh — IJIABHbIN MPUHIIMIT padOThl MO3ra.
D10 npenrnooxeHue 0bu10 Briepsble BhIABUHYTO Koku KaBamypoii B 1972 rony
[Kawamura, 1972]. B cBoeii padoTe Ha mpuMepe TOJIOBHOTO MO3ra KOIIKU OH
B XyJ0KE€CTBEHHOI MaHepe MoKasall JaHHbIA MPUHIIUII B AelicTBuM (puc. 10.3).

Enie onvH BaXXHBIH acleKT B U3y4eHU M 3aKOHOMEPHOCTEH MepecTpoOiiKu Heli-
POHHBIX CEeTel TOJIOBHOTO MO3ra — rccienoBaHue 3heKTa MpUBbIKAHUS K CTPYK-
Type uzobpaxeHus. bola npoBeneHa otaenbHast cepust GMPT-uccnenoBanmii,
KOTOpasi MpakKTUYECKU MOJTHOCTBIO TOBTOPSIIA CXeMY OKCITEPUMEHTA, ONTMCAHHO-
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Puc. 10.2. IameHeHune Bo BpemeHu ycpegHeHHoro BOLD-curHana B CUHXPOHHO
1 OMMOHEHTHO paboTatoLLmMX 30HaX Mo3ra B pa3Hbix hasax CTUMynsumum

Pwuc. 10.3. MNprHUMN ONNOHEHTHOCTN aKTUBHOCTU Pas3nMyHbIX 06nacTel rofloBHOro

MO3ra KOLLKW, NMpeAcTaBneHHbIV B BUAe cocTsa3aHus 6opuos cymo [Kawamura, 1972]
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ro Bbile. OTINYMS COCTOSUTM B TOM, YTO HCITBITYeMble ObLIN pase/ieHbl Ha B
TPYIIIBI; OMHOM TPYIITEe MbI TIPEAbSIBISUIM TPUALATD IIECTh Pa3HBIX JIUII, a BTO-
pO¥i Tpy1Ie — JIMIO OJHOTO U TOTO Xe yesoBeka. OcTabHbIe YCIOBUS COXpaHe-
Hbl. Tak, B daze 2 npeabsBisuid 1A ¢ MUMUYECKOM dKCNpeccreii, OpueHTU-
pOBaHHbIE B Pa3HbIe CTOPOHHI, a B (paze 1 — HelTpalibHble MPSIMO OPUEHTUPO-
BaHHBbIe Jnua. [ olleHKU paboThl MeXxaHM3Ma MPUBBIKAHUS B YCJIOBUSIX MHO-
TOKPATHOTO TPEAbSIBJICHUSI CTUMYJIOB JIBeCTU FEPI-TiocienoBarebHOCTe ObLIN
pasiesieHbl Ha JIBE YacTH; MepBasi U BTOPasi MOJOBUHbBI UCCJIEAOBAHUS IJTUIUChH
1o 6,25 MIHYT Kaxmas. OILeHKY JIOKaTbHOI aKTUBHOCTH OTHOCHTEJIBHO IIEJTOTO
MO3ra ITPOBOAWIN METOIOM JABYXKOMIIOHEHTHOTO f-TecTa (#-kKpuTepuii CTblogeH-
ta, p < 0,01). Ha usetHoit mintoctpauuu 10.3 npencrapieHa JoKaau3alus ooa-
CTel MO3ra, 3HAYMMO M3MEHSIIOIINX CBOIO aKTUBHOCTh B YCJIOBUSIX MHOTOKPAT-
HOTO MIPEIbSIBICHUS NU300PAKEHU I Pa3HBIX JIULL.

BunHo, 4To ypoBeHb aKTUBALIMU BO3PACTaET BO BTOPOI MOJIOBUHE UCCIIEN0-
BaHwus. [1pu Beruntanuu: aza 2 — dasza 1 (Ha WTocTpaum 0003Ha4YeHO Kpac-
HBIM 1IBETOM) 0OIlIasi aKTUBALIUSI B MEPBOil U BTOPOI MOJOBUHAX MCCIeA0Ba-
HUs CYILIECTBEHHO He MeHsieTcsl. HabonaeTcss HeGobloe yBeIuyeHue akKTh-
BallM B TIPEMOTOPHOI 1 TeMEeHHOI 06acTsax. McKITloueHre COCTaBIISIOT HUXK-
Hs1s1 ppoHTaTbHAS U3BWIMHA U BA9. JlaHHbBIE 30HBI BO BTOPOi MOJOBUHE MUC-
cinenoBaHust (LBeTHast wimoctpauust 10.3 0) 1eMOHCTPUPYIOT 3HAYUTEIbHOE
yBeIMYEeHNE aKTUBALlMU B CpaBHEHUU C TEePBOI MOJOBUHON (LIBETHAsl WJLIIO-
crpauus 10.3 a). [1pu BerunTanuu: ¢gasa 1 — dasza 2 (Ha wIOCTpaliu 0003Ha-
YEHO 3eJICHBIM 1IBETOM) HaOJTI0MaloTCs Oojiee CyIeCTBEHHbIE M3MEeHeHN . Tax,
BO BTOPO MOJOBMHE MCCAENOBAHUS MPOUCXOAUT 3HAYUTEIbHOE YBEIUUYEHUE
aKTHBAllMM BO BCell ceTu 6a30BOro pexxrma, 0COOeHHO B 00J1aCTU MeAUaTbHOM
npedpOHTATbHON KOPHI.

Ha usetHoit nmmoctpauuu 10.4 mpeacrapieHa JoKaau3aius obiacteit Mo3ra,
3HAYMMO U3MEHSIIOIINX CBOIO aKTUBHOCTD B YCJIOBUSIX MHOTOKPATHOTO MPEIbsIB-
JIEHUS1 U300pakeHUit OTHOTO JIMIIA.

BunHo, 4yTO ypoBeHb aKTUBAIIMK, HA0OOPOT, YMEHBIIAETCSI BO BTOPOIi MOJIO-
BuHe vcciaenoBanust. [Ipu Berautanuu: asa 2 — daza 1 B nepBoii MOJOBUHE UC-
cJel0BaHUS HAOMOIAeTCsl CUJIbHAsST aKTUBALIMS TTPAaKTUYECKH BO BCEil ceTu pac-
MO3HaBaHUsI JTUII. Bo BTOpoii 1oioBMHE MccenoBaHus HAOMIOOAeTCsI CHUXKEHME
aKTUBALIMM TIPAKTUYECKM BO BCeX 30Hax. HeOomblmas akTUBamus COXpaHsIeTCsT
B OCHOBHOM TOJIBKO B 001acTu mpeMoTopHoit (BA6) u TemeHHoit Kopsl (BA40).
[Ipu BeruMTaHuU: daza 1 — daza 2 BO BTOPOi MOJIOBUHE MCCIEI0BAHUS CHU-
JKaeTcsl akTUBaLMsI B 00J1aCTU MeIuaabHOI MpepPOHTATLHON KOPbl. AKTUBALIMS
B 00J1aCTH 3aAHEN TOSICHOM U3BWIMHBI CYIIIECTBEHHBIM 00pa30M He MEHSIeTCSI.

TTosryyeHHBIE pe3yabTaThl MOATBEPXKIAIOTCS W TpaddKaMU CPeIHUX 3HAYE-
HUI aKTUBUpOBaHHBIX BoKceneil (puc. 10.4). CMmemaHHbI TUCIIEPCUOHHBIA
ananu3 (Test of Betweens-Subject Effects) 1 Tect mapHbix cpaBHeHuii (Pairwise
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Cpmparisons) roka3ajay CTaTUCTUYECKU 3HAYMMOE OTJIMYME KOJIMUECTBA aKTH-
BMPOBAaHHBIX BOKCEJIEH MO Pa3IMYHBIM 3KCIIEPUMEHTAIBLHBIM (dakropam. Tak,
CYMMapHO 110 (pazaM McCIIeIOBaHUsI BO BTOPOIA MTOJOBUHE MCCIIEIOBAHUS KO-
JIMYECTBO aKTUBMPOBAHHBIX BOKCEJIEH B YCIIOBUAX MIPEAbSBICHMUS OJHOIO JIMLIA
CTATUCTUYECKH 3HAYMMO MEHbIIIE B CPABHEHUU C YCIIOBUEM MPEAbIBICHNS pas3-
HBIX 111 (onHO o < pa3Heie auua, *p = 0,05).

10000

hasa 2 — chaza 1 10000 asa 2 — chaza 1

8000 ¢asa 1 — paza 2 S000 hasa 1 — dhasa 2
6000 6000
4000 4000
2000 2000
0 0

1 nonoBvHa 2 nonoBuHa 1 nonoBMHa 2 NonoBuHa
OoOHO Nnuo PA3HbIE JTNLIA

Puc. 10.4. 3aBMCMMOCTb CPEAHEro KONMYEeCTBa akTMBMPOBAHHbLIX BOKCEnen
OT pasfnyHbIX TUMOB BbIMUTAHWUS U MOSIOBUHbI UCCNEAOBAHUS B pamMKaX pasHbIX
3KCNepYMeEHTarnbHbIX Napagurm: NpeabsBreHne OQHOro 1 PasHbIX NuL
Ha rpynne gobposonbLes (N-23)

Hanee ObUIO TTPOAHATM3UPOBAHO KOJUYECTBO aKTMBHUPOBAHHBIX BOKCENeH
Ha KaXIOM OTAEJbHOM Cpe3e I0 IpyIine 100poBoiblieB. CpaBHUBAIN MTEPBYIO
1 BTOPYIO TTOJOBUHBI TSI Kaxkmoro ¢akTopa uccienoBanus. Kpurtepnit Bu-
kokcoHa (Wilcoxon Signed Ranks Test) mist 3aBUCUMBIX TIEpEMEHHBIX TTOKa3al
CTaTUCTUYECKM 3HAUYMMble OTIM4Us BO (ppoHTaibHOIl (BAY), mpemoTopHOIi
(BA6), remenHoii kope (BA40 u BA7), a Takke B 00J1aCTH IepeIHEH MOSICHOM
M3BUJIMHBI. TaKM 06pa3oM, MbI BUIMM, YTO B YCIOBUSIX MPEAbSIBICHUS OTHOTO
1 TOTO K& N300pakeHMS JINIIA YeTOBeKa MPOUCXOIUT 3HAUMTETbHOE CHIDKEHIE
aKTMBAllMM BO BTOPOIi ITOJIOBMHE MCCIEI0BAHUSI, UYTO MO3BOJISIET CEIaTh MPe-
MMOJIOKCHUE O Pa3BUTUM ANalTallMd TP MOHOTOHHOM IIPEIBbSIBICHUM. DTO
O3HAYaeT, YTO IPU peaTbHOM OOLIEHHUH C OMHUM UM TeM Ke COOSCeTHIUKOM Y Ha-
OstonaTesisi CO BpeMEeHeM TTPOUCXOANT afanTalusl K OCOOCHHOCTSIM MUMUKH.
DTO He CcKa3bIBaeTCs MPH MOTYJIacoBOI paboTe Ha MPaBMWIBHOCTU OLIEHKM Ha-
OrromaTesIeM TaKMX BasKHBIX [UTSI HEBepOAJIbHOTO OOIICHUST 3JIEMEHTOB, KaK Ha-
JIMYUe YIBIOKY MJIW TIOBOPOTA JIMIIa cOOeceTHIKa, HO MaJbHEHIIas pabota Mo-
KET HAapYIIUTh pacio3HaBaHue. [103ToMy B 00MX0/e U TOBOPSIT «BaskHO IIEPBOE
BrieUaTieHue». B yclIoBUAX MpeabsaBIeHUs pa3HbIX JIUI] YPOBEHb KPOBOTOKA BO
BTOPO TTOJIOBUHE UCCENOBAHMS HE TOJIBKO HE TIOHVDKACTCS, HO Y 3HAYNTEIb-
HO YBEJIMUMBAETCS, 3TO TO3BOJISICT CAEIATh IPEAITOIOKEHNE, YTO OIepaTOPhI
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B paccMaTpUBaeMOil 9KCTIEPUMEHTAJIbHOM MapagurMe UCIbITHIBAIN TTOCTOSTH-
Hyl0 akTuBamuio. IToidydeHHBIe TaHHBIE AEMOHCTPUPYIOT, YTO YEIOBEKY TsI-
JKeJ10 paboTaTh C MOTOKOM YEPEAYIOLIUXCS JIUL] PA3HBIX JIIOJEH, X OLIEHUBATh
U NPUHUMATh pelleHus], KaK 3TO ObLIO MPOBEIEHO B HALIMX MCCIEAOBAHMSIX.
Bo3MoxHO, 4TO Mpu JIUTEbHON MOBCEAHEBHON pabOTe ¢ pa3HBIMU JIOJAbMU
Bpayu, BOCIIUTATENIM, TIpeNoiaBaTeid, I0pUCThI, KACCUPbI, TPOIABIIbI TOHAYA-
JIy MOTYT UCTIBITBIBATh 3JIEMEHTHI HEPBHO-TICUXWYECKOTO HATIPSKEHUS.

IIpencrasieHue o TOM, YTO BOCIIPUSITHE SMOLIMIA B U300PAXKEHMU JIULL BKITIOYa-
€T pa3InyHbIe CTaAK 00pabOTKM MHMOPMALIMK U B3aUMOJECTBYE pa3HECEHHBIX
B MPOCTPaHCTBE 00J1acTelt MO3ra, MO3BOJISIET MPEATONO0KUTh, YTO 3TU MPOLECCHI
MOTYT ObITh pa3fieIeHbl TakKe U BO BpeMeHU. B nocienHue rojpl npobdieMe usy-
YeHUS BpEMEHHBIX XapaKTePUCTUK PACITIO3HABAHMSI SMOLIMOHAIbHBIX BIpAXKeHUI
JIULL TIOCBSIIIEHO MHOKECTBO MCCIEA0BAHUI € TTOMOILbIO DDI M1 MarHUTHOM SH-
nedanorpaduu (M3II).

CorjacHO CyIIEeCTBYIOLIMM MPeACTaBICHUSIM, CIelMaTIu3upoBaHHbIe Heil-
POHHBIC CUCTEMbl B HIXKHEBUCOYHOI 00/IaCTU aKTUBUPYIOTCS uepe3 150—
200 Mc 1ociie MpeabsBICHUS JIUL, YTO OTPAaXKAeTCsI B BOJIHE BBI3BAHHOIO I1O-
tennuana N170 [Bentin et al, 1996]. AHajlornuHbIe JaHHBIC OBUIA ITOTYYEHBI
Ha IMalMeHTax ¢ BXUBJICHHBIMU 2JIEKTPOAAMU B HUKHIOIO JIATEPAIbHYIO BUCOY-
Hylo objactb [Allison et al., 1994; McCarthy et al. 1999]. I1peanonaraetcsi, 4To
9TU OTBETHI OTPAKAIOT aKTUBALIMIO PAHHUX TTPOLIECCOB OMUCAHUsI, BOCIIPUSITUS
u Kareropusaunu aull [ Schweinberger et al., 2002]. Tak, B uccienoBanuu Kany-
HUKoBa 1 PoMuIeBoii OBITIO 0OHAPYX)eHO, YTO KoMIToHeHTH P100 u N 170 BbI-
3BaHHBIX MMOTEHIIMAIOB Ha JIM1la UMEIN YCTONYMBBIE aMIUIUTYIbl U JJATEHTHbBIE
MepUOJIbl, KOTOPbIE HE MEHSUIMCh B 3aBUCMMOCTHU OT TUIMA CTUMYJIOB («IIPeCTyM-
HUK», «<XKepPTBa», «CBUICTEIIb», «<He3HAKOMbIe Jiniia») [ KanyHukos, @omuuesa,
2015]. bblna BbIsIBIeHA TPEXKOMIIOHEHTHAsT CTPYKTYpa BbI3BAaHHBIX MOTEHIIMA-
JIOB Ha Jiviia, B Kotopoil komnoHeHTbl P100 u N170 He pearupoBaiu Ha 3MO-
LIMOHAJIbHbBIN MPaiiMUHI, B TO BpeMs Kak KoMnoHeHT P200 okazasicst yyBCTBU-
TeJIbHBIM K HeMy. OOHapykeHa 0osiee BbICOKas aMIIUTyna KomrnoHeHTa P200
B MMPAaBOM BUCOYHOM U 3aThIJIOUHOM OTBEIEHUSIX Y KATETOPUU «[TPECTYITHUK» 110
OTHOIIEHUIO K KaTeTOPUSIM «KEPTBa» U «CBUIETENb». [T0JydeHHBII pe3ybTaT
MoATBepKAaeT TOT (pakt, yto KomroHeHTsl P100 1 P170 oTpaxkatot naeHTH M-
KaIliio JTUIa. B COOTBETCTBUM C 3TON TOYKOW 3pEHUS] MHOTHE MCCIICIOBaHUS
noxasanu, 4To Ha BojiHy N 170 He Biausiet BolpakeHue auua [Eimer, Holmes,
2007], Ho BausieT opueHTtaius [Ashley et al., 2004]. AHaTorM4YHbIE PE3YabTAThI
nosiydeHbl bankonu u Jlyaunapu [Balconi, Lucchiari, 2005], koTopble npu co-
MOCTaBJICHUN MCIYTaHHBIX, CYACTIMBBIX, MeYaJbHbIX U HEUTPAIbHBIX JIUI] He
oOHapyxuau paznuuuii B N170 B OTHOLIEHUY SMOLIMOHATBLHOTO COAEPKaHUSI.

OnHako HEKOTOpbIe JaHHbBIE BCE XK€ YKa3bIBAIOT HA SMOLMOHAJIbHYIO COCTaB-
ssironnyto BoiHbl N170. Tak, Oblia 1oka3aHa 4yBCTBUTEIBHOCTh BOJHBI N170
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K BeIpakeHu1o yxaca [Campanella, 2002], orBpaiieHus u cyacThs [Ashley et al.,
2004]. Ho Bce ke OOJIBILIMHCTBO UCCIeA0BaTeNIei CXOAATCS B TOM, UTO BOCIIPUSI-
THE SMOLMOHATIBLHOTO BbIPAXKEHUS JIULL TPOUCXOAUT Ha oJiee MO3IHUX ITarax.
Tak, pazauuusi B BOCHPUSITUM HEUTPaIbHBIX M 3MOLMOHAIBHO OKpallEHHBIX
M300paKeHUIA ML ObUIM OOHAPYXXEHBI B BOJIHE BBI3BAaHHOTO MoTteHirana P300,
PETUCTPUPYEMOI1 B LICHTPAIbHO-TEMEHHBIX 001acTsx uepe3 300 Mc mocJie npenb-
seHust ctumyia [Campanella et al., 2002; Schupp et al., 2004]. TTpuyem He-
KOTOpbIE MO3IHUE PeaKIIMU BbI3BAHHBIX TTOTEHIIMAJIOB HA 9MOLIMOHAJIbHbBIE JIMLIA
MPOIOJIKAIUCH B TEYEHUE OTHOCUTEBHO A0aroro BpemeHu — 1o 1000 mc. Takue
MPOIOJIKUTENbHbIE PEeaKLKM, BEPOSITHO, OTPaKaloT IMPOLIECCHI, 3aIlycKaeMble
CTUMYyJIaMU TIPU HEOOXOMMMOCTU TIPUHATUS pellieHuil. PerieHuss MOryT ObITh
CBsI3aHbI HE TOJIBKO C JIMIIAMU, HO ¥ U300paxkeHUSIMU IPYTUX OOBEKTOB.

B Hanmx rccinenoBaHusIX CTUMYJIAMU CJTY>KWJIUM MaTPULIbl, COCTABIEHHBIE U3
peurerok Tadopa (10 x 10), u HabGIOHATENIb JOJKEH OBLI OMpPEnessiTh JOMUHU-
PYIOILLYIO OPMEHTALIMIO U HaXKMMaTh KHOIIKY ITyJibTa OTBETa UCIbITyeMoro. Pa3z-
BUBajach 1o3aHsis BoiHa, oT 500 go 1000 mMc, To ecTh pa3BUBalach yxKe I1OC/Ie
MOTOpHOTO OTKJIMKa. OHa MoOrIjia KOppeJlupoBaTh C TPOLIECCOM MPUHSTUS pe-
LIEHWST Y BBITIOJIHEHUS ABUTATSIBHOTO OTBETA, TTPOUCXOMISIIETO OOBIYHO Yepes
500 mc mociie pebsiBAeHUs CTUMYJIa. M bl COMOCTAaBISIEM TH MO3AHNUE HU3KO-
YACTOTHBIE BOJIHBI C T€M, UYTO B YCJIOBUSIX HAOMIONEHUS POMCXOIUT CPaBHEHUE
y2K€ TIPUHSITOTO PELIeHMsI C OCTAIOUIMMCS B T0Jie CTUMYJIOM. BeposiTHO, «Hala»
TTO3IHSIST HU3KOYACTOTHAS BOJTHA OTpaKaeT paboTy HEKOero KoMraparopa, CpaB-
HuBatolero ycrporictea [[enenun u ap., 2011]. Ecnu ctumyn nipenbsipisieTcst
nnuteabHocThio Bcero 100—200 mc, a 3aTeM cTuMmyJia B TI0JIe 3pEHUST HET, TO U
9TOI BOJHBI HEeT. HTEpecHO, YTO B aHAJIOTMYHBIX YCIOBUSIX TECTUPOBAHUST Mbl
MOXeM BUIETh aKTUBALIMIO 00J1acTeil MO3ra, KOTOpble BKJIIOYAIOT B ce0s1 aKTUBa-
1110 TTOSICHOM M3BUJIMHBI IO JaHHBIM (GMPT 1 KOCBEHHO 110 JAaHHBIM 3J€KTPO-
dusnonornueckum. «Haia» mo3aHsss BojiHa, MOXKET ObITh, OTpPaXKaeT MPOLECC
OLIEHKM COOCTBEHHOTO pellieHus1 HabtonaresieM rocie orBera. Pa3Butue aToi
BOJIHbI HAaIlIOMMHAET MO 3aKOHOMEPHOCTSM PabOTy M3BECTHOrO (hU3MOJIOrhYe-
CKOro MexaHM3Ma oOHapyxKeHus omnook [Bechtereva et al., 2005]. B ncuxonoru-
YeCcKOl JTUTepaType 3TH MPOLECChl MPUOOPEIN Ha3BaHNWEe OLIEHOK YPOBHS pUCKa
yxe nipuHsToro perienus [ Tversky, Kahneman, 1981].

JpyruM BaxKHBIM (haKTOPOM SIBJISIETCST YBEPEHHOCTh UJTA HEOTIpeIeIEHHOCTh
MpU MPUHSATUMN pellieHus], TPUHUMas BO BHUMaHUE BEPOSITHOCTb MTPOUCXOISI-
mwux coowituit [Clark, 2009]. PaHee ¢dbyHKIMOHAIbHOE KapTUPOBAaHUE MO3ra
OBLIO MPOBEASHO AJISI U3YYeHHUSI OMOLIMOHATbHO-TTO3HABATEIbHOTO B3aUMO/Ie -
ctBust [Damasio 1990; Northoff; 2004]. Hama 3amaua coctosiia B 60Jiee KOH-
KPETHBIX MCCIIEAOBAHUSX Mpoliecca IPUHSATHS PEIICHU B YCJIOBUSIX HEOTIPEIe-
JIEHHOCTH, TIPUYEM HEOIPEAEIEHHOCTD CBSI3aHa CO CTPYKTYPOIi TECTOBOTO U30-
opaxenus [Illenernuu u ap., 2011].
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OlieHKa 3MOIIMOHAIBHOTO COCTOSIHUSI APYTOTO YesIoBeKa ¢ MOMOIIIbI0 MU-
MUKM JIMLIA SIBJISIETCS BaxKHEIIel 3a1aueil Ha Bcex aTanax o0paboTKu uHGpop-
MalMK: OT HU3IIMX KAacKagoB 0 BBICIIUX KAaCKaaoB. B 11e10M Bce ykazaHHbIe
CTPYKTYPbI YYaCTBYIOT B MOJECJIMPOBAHUU TMCUXUYECKOTO COCTOSIHUS APYroro
cyobekTa. B To 3ke BpeMst Bompoc O poJiv KaXKI0i U3 HUX aKTHUBHO 00CYKIAeTCsl.
Oco60 cieayeT MOAYEPKHYTH TOT (paKT, YTO JaHHbBIE CUCTEMbI HE CYIIECTBYIOT
camu 1o cebe, a TOJbKO BO B3aMMOJIEMCTBUM ApYT C ApyroM. [lpuyem, Kak mo-
Ka3aJl TECOPETUYECKUI aHAJIU3 SKCIIEPUMEHTAIBHBIX JAHHBIX, OJIHA U Ta XK€ 30Ha
TOJJOBHOTO MO3ra MOXET BKJIIOUAThCS B pa3HbIe CUCTEMbI. DTO MO3BOJISIET MPE/I-
MOJIOXUTh, YTO, BO-TIEPBBIX, CYILIECTBYET CJIOXHAsI CUCTEMA COBMECTHO pabo-
TalIIMX 30H MO3Ta, Kaxaasl U3 KOTOPbIX BHOCUT CBOM crieliMduiecKuii BKIa
B OCYILIECTBJIEHUE ITCUXUYECKUX MPOLIECCOB, a BO-BTOPbIX, KaXKIasi U3 9TUX 30H
MO3ra MOXET BOBJIEKATBbCS B PEATU3ALMIO HECKOJBKUX PA3NIUYHBIX (DYyHKUMI
B 3aBUCHMOCTU OT MHCTPYKIIMMA M 3KCIIEPUMEHTATbHBIX yciIoBUil. DYHKIIMO-
HaJbHOE MOCTPOEHUE HEHMPOHHBIX CETe CO3MaeT YIUBUTEIbHBIA Y30p UX aK-
TUBHOCTU — Pa3HbIil y30p JUISI PA3HOM CUTyallMU U crie(UUHBII [JIsI OIpee-
JICHHOW 3KCTepUMEHTaIbHOM cuTyauuu. Crelud@uIHOCTb y30pa CIICTeHUS
MHOTOYPOBHEBOI M MHOTO3BEHHOW HEWPOHHOU CETU B MOMEHT PEIICHUS MC-
MBITYEMBIM TOCTABJIEHHOM Tepell HUM 3a[a4y/ OTPENeIIsIeTCs CaMOl 3amadeit,
3aTeM CTUMYJIaMU-U300pakKeHUsIMU, UX (HU3UUECKUMU, T€OMETPUUECKUMU U
CEeMaHTUYECKUMHU XapaKTepUCTUKAMU, U HAKOHEI, CTPYKTYpaMu Ij1a3a U 3pu-
TeJIbHOTO MO3Tra, obecrieunBaoIMMI BOCIIPUSTUE MUMUKHU YeJIOBEKa, OLIEHKY
MOJIOXKEHUSI TOJIOBBI, TO €CTh CPEICTBAMU HeBEPOAIbHOU KOMMYHUKALIMH.
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[ICUXODPU3INOAOIMA YTEHUA

11.1. POAB OIIITOHEHTHLIX CMCTEM
B YTEHNM

[MpoGiema u3BIeUEeHU U UHTepNpeTaliuyd UH(MOPMALUU B TEKCTE SIBJSIETCS
KJTI0YEeBOI, TTIOOTOMY MCCIICIOBAHUSI MEXaHU3MOB UTCHUSI TIOCTOSTHHO TMPUBJIE-
KaloT BHUMaHMe uccienopareeii. OcoOblii MHTEpPEC MPEACTABISIET U3YYeHUE
TeKCTa KaK MHOTOYPOBHEBOU CTPYKTYpPhI, TOCTYITHOM OCO3HAHHOMY 1 HEOCO-
3HAaHHOMY BOCIIPUSTHIO U TTOHUMAHUIO, CKaxeM, IO aHaJOTMM ¢ u3obpaxke-
HUSMU TellTaabTa B MPOCTPAaHCTBEHHOM, BPEMEHHON U CMBICIOBOI (hopMme.
Ecnu paccMmarpuBaTh TEKCT KaK TellITaabT, TO MOXHO €ro CpaBHUBATh C MeXa-
HU3MaMU TOCTPOEHUS TelllTajibTa B 00JacT U300pakeHUl ClieH, 0ObEKTOB,
abctpakTHbIX Guryp. [IpoBeneHHbI aHAIM3 MAaTepUAIOB MO U3YYEHUIO TICU-
XO(U3UOJOTUM ACCOLIMATUBHBIX IPOILIECCOB TMPU BOCIHPUSITUM BU3YaTIbHBIX
00pa3oB M TEKCTOBOW MHGpOpPMAalUM HEU30eXHO MPUBOIUT HAc K paboram
B 00J1aCT HEWPOJUHTBUCTUKU. Ecii paccMaTpuBaTth SI3bIK KaK Ba>KHEUIIWA,
KJTIOUEBOM 3JIEMEHT apXeTUIIa, eCTECTBEHHO, M TEKCT KaK BU3yalIu3alusl si3biKa
OyzeT SIBISITbCS KJIIOUEBBIM aTpUOyTOM apxeTura. SA3bIK BIMSIET Ha MOCTPOE-
HUe KapTuHbI Mupa ero Hocuteasmu. M. A. boaysn ne Kyprens, A. A. [ToreOHs
eule B XIX Beke HauaIu 3aKjaAblBaTb OCHOBBI HEPOJMHIBUCTUKM, CBSI3b KO-
TOPOIi ¢ HEMPOUKOHUKOU MPOCIEKUBAETCS HE TOJbKO B OOIIHOCTY Ha3BaHUSI,
HO M MHOTHUX OOIIVX UIESX, B TOMBITKaX 00bsICHEeHUs KapTUHbI Mupa. CTpyK-
Typajiu3M B JIMHIBUCTUKE BO3HUK OJHOBPEMEHHO C TelTAJbTIICUXOJIOTHEH.
H. C. TpyGeukoii BBes mpeacTaBieHde 0 OMHAPHBIX OMITO3ULUSIX B JIMHIBU-
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cruke [Trubetzkoy, 1936; 1939; Lut. mo: Tpy6erkoii, 1960]. FO. M. JlormaH u
MOCKOBCKO-TapTycKasl IITKOJIa CEMUOTUKM TIPUMEHUTN OMHAPHBIE OTIITO3UIIAN
B MCCJIEOBAHUSIX PA3JIMUHBIX KYJBTYpP, PUTYaJIOB U apXeTunos. B ¢pusuonorun
aHaJIOT NMPUHLIMIIA OMHAPHBIX OMITO3ULIMI — 3TO MPUHILIUIT ONIIMTOHEHTHOCTH.

[TpUHLIMIT OMIIMTOHEHTHOCTH 3aJI0XKEH B OCHOBE JIIOOOI AeSITeIbHOCTU Opra-
HM3Ma BOOOIIIE U B OCHOBE PaOOTHI 3pUTEIbHON CUCTeMBbI, B yacTHOCTU. Cyliie-
CTBYIOT pa3Hble peaau3alliy 3TOTO MPUHIMIA. MBIIIIBI-aHTAaTOHUCTHI ObUTH
MU3BECTHBI €1l B IPEBHOCTU. B 3puTe/bHOI cUCTeMe ONMOHEHTHbIE CUCTEMbI
SIBJISIIOTCSI OCHOBOW €€ JIeSITeIbHOCTU — 3TO M ONMIMOHEHTHOCTh CBETA U ThMBbI,
U LIBETOOMNIMOHEHTHOCThb, OPUEHTALIMOHHAS ONIMOHEHTHOCTb U ONMOHEHTHOCTh
B IIPUHSITUU PELICHU.

[Mpu uTeHUM paboTa OMIMTOHEHTHBIX CUCTEM HATJISITHO MPOSIBIISICTCS KaK MpU
CaMOM TIpollecce YTeHUsI, TaK U B ero noHnMaHuu. MHsiMu cioBamu, Gusuo-
JIOTMIO YTEHMS HEBO3MOXHO M3ydyaTb 0e3 MOHMMaHUsl «OMHApHBIX OINMNO3U-
Huit». M3yuyeHue paboThl ¢ TeKCTaMu TpeOyeT KOHBepPreHUMU 3HaHUil (hU3no-
JIOTUY 3pEHUS U IMHTBUCTUKY. B3aMMONPOHUKHOBEHUE 3TUX HAYK MPOU30IILIO
JIAaBHO, CTPOTO TOBOPSI, €I1Ie 10 TOTO, KaK 3TU HAYKU CTaJIA TOHUMAThCS B COBpe-
MEeHHO# TpakToBKe. Co3maHme MMCbMEHHOM pedr — CTOJIb BeJTMJaifInee 10CTr-
JKE€HUE, YTO 2Ta AeSITeTbHOCTb CPAaBHMMA C TOHUMaHUEeM (DU3MYECKON KapTUHBI
MUpa UM OMOJIOTUYECKUX SIBJICHUIA.

B KoHTeKkcTe JTaHHOUM KHUTY 00 HEMPOUKOHUKE MBI MOXKEM TOBOPUTD JIUIIb
0 HEKOTOPBIX MPOIIeccax 3pUTEIBHOTO BOCTIPUSITHUS U HEHPOPU3UOTOTUIECKUX
MEeXaHM3Max BOCIIPUATHS U TIOHUMAaHUS TeKCTa. TeKCThI — 3TO M300paXkeHusI,
Hecylre peueBylo MHGOPMAaLUIO, OHU SIBJISIIOTCS TPOIYKTOM U YACTbIO MBICJIM-
TeJIbHOM 1esITeIbHOCTH YesloBeKa. TeKCThl — 3TO BITOJIHE OMpeaeeHHbII Kiacc
M300pakeHUii, UCCAeNOBaHNSI KOTOPBIX HEMBICIMMbI 0€3 MpPUBAEUYEHUS] HE
TOJBKO HEHPOUKOHUKH, HO Y HEMPOJUHTBUCTUKHU, BEAb ISl YMEIOIIUX YUTATh
TEKCT — 3TO MMMCbMEHHAs peub. A TMCbMEHHAs peub — 3TO YAWBUTEIbHAS 00-
JIaCTh B3aUMOBJIMSIHUS 3peHUst U peun. OcoOblii TUIT JBUXKEHUI TJ1a3 Mo CTpa-
HULIE, XapaKTePHbBII TOJIBKO TSI YTEHUSI, U €CTb 00JIaCTh B3AMMHBIX MHTEPECOB.

B npoiiecce 00yueHUs1 YTEHUIO YET0BEKY HEOOXOAMMO OCBOUTH CKAaHUPOBa-
Hue cTpok. EcTb ellie TUIT YTeHUsI 10 OTAEAbHBIM CJIOBAM WU UX (hparMeHTam,
MIPEIBSIBISIEMBIM TTOCJIEIOBATEIBHO BO BPEMEHU, HO 3TO COBEPIIEHO OCOOBIN
TUN uyteHus. B obecrieueHWM UYTEHMS] yYACTBYIOT pasHble ATallbl 00pabOTKU
3pUTeIbHON MHGbOPMALIMK 1 ABMXXEHUI T1a3. JIBUXKeHUs 11a3 BO BpeMsl uTe-
HUsI — 3TO 4yepenoBaHue cakkaji, ukcauuii B3opa, MUKpocakkaa. Cakkambl
repeMellaT B30p MO TEKCTY, BO BpeMs (puKcaluii MpOMCXOAuT pacrno3HaBa-
HME CUMBOJIOB, X OpraHu3alns B MOpdheMbI U cioBa. BocripuHuMaeMbie CUM-
BOJIBI TIPe00OpasyroTcs B (hOHEMBI, (POHOTOTUIESCKIE TTPOIIECCHI, KOTOPHIE 3aTeM
00ecrneynBaloT Mpolecchl 00pabOTKU TEKCTOBOM (SI3bIKOBOI) MHGpOPMALIUU,
MPUBOISIIEN K TOHUMAaHWIO CMbIC/IA TEKCTA.
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JBr>KeHUS TJ1a3, a 3a4acTyl0 MU HEOCO3HAHHbIE JBUXEHUS Ty0, MUMUKA BO
BpeMsl UT€HUs, NepepacipeieieHue akTUBHOCTA MO3ra — Bce 3TO (hU3UOJIO0-
rMyecKue MmokKasaresu, CBI3aHHbIe ¢ peaiu3alveil I3bIKOBbIX (hyHKIM. OHu
MPEeACTaBISAIOT COO0I OTpaxkeHre padboThl pa3HbIX MEXaHU3MOB, 00eCIIeYnBal0-
IIUX YTE€HUE U MTOHUMAaHKUE MPOUYUTAHHOTO.

AHaJIn3 TeKCTa BKI0YaeT (PU3NIECKUM, TMHIBUCTUUECKUM, CTATUCTUYECKUIA,
UHGOPMALIMOHHBIN, TICUXOJOTUYECKUI U, HAKOHELl, (PU3MOJOTUYECKU YPOB-
HU. MIHTEpec npencTapisieT B3aMMOCBSI3b KOTHUTUBHbBIX XapaKTePUCTUK TEKCTA
U €ro MCUX0AMOLIMOHATILHOTO cofiepkaHusl. 1ist GU3M0oa0rnueckmx nucciaeaoBa-
HUIA 3pUTEIBHOTO BOCIPUSITUAS BAXKHBI CTATUCTUYECKUE XapAKTEPUCTUKU TEKCTA.

YreHue npeacrasiisieT coO0 BBIpaOOTaHHBIN B Mpoliecce 00yYeHUsI C yIuTe-
JIeM HaBbIK, KOTOPbIi1 00eCeunBaloOT pa3Hble 3JIEMEHThI 3pUTEJIbHOM U IJ1a30/1-
BUTaTeIbHON CUCTEM. DTOT HABBbIK HE NA€TCS OT POXIEHUS. IMEHHO MO2TOMY
Hccie0BaHUEe MEXaHU3MOB UYTEHUSI, 00OyUYeHUsI YTEHUIO, B3aUMOJEHCTBUS CTa-
TUCTUYECKUX U CEMAHTUYECKUX CBOMCTB TEKCTa MPEACTABIISIOT 3HAYMTETbHBIN
MHTEpEC IS COBPEMEHHBIX HEMPOTEXHOJIOIU paOOThl HEIIPOHHBIX CETEeil.

11.2. APXUTEKTYPA HEMPOHHO CETH,
MHTEIPUPYIOIIEN MHOOPMALIMIO
O HATIPABAEHWMM B3I'ASIAA TIPUMYTEHUNA

TexHOJIOTMM PETUCTPALIMY M aHAJIW3a IBWXKCHWH TJ1a3 ITUPOKO IMPUMEHS-
IOTCSI TIPU TIPOBEICHUY HAyYHBIX, TMAaTHOCTUICCKUX U MapKETHHTOBBIX HC-
CJIeIOBAaHUI IJIs1 U3yYEHUsI IICUXO(PU3NOIOIrNISCKUX PEAKILIUi Ha TTPEeIbSIBIIsSI-
eMble 3pUTEIbHBbIE CTUMYJIBI. JIJIsT OCYIIEeCTBIEHMUST UCCIeI0BAHMI HEOOXOAMMO
IOpOTOCTOsIIIee O0OPYIOBaHMWE, TPeOyIollee MPEeIBapUTEIbHON KaTuOpOBKU
IUTST KaKIOTO TTOTh30BaTeNIsI, a TAKXKe 3a9acTYIO JOITOTHUTEIBHBIX KPETUICHUIH,
IIUIEMOB M T. 1. YKa3aHHbIC TPeOOBaHUS IIPUBOISIT K OTPAHNICHUIO CEepPHI ITPH-
MEHEHUST TEXHOJIOTUH OIIpee/icHUs HampaBlieHUs B3opa (eyetracking, aiTpe-
kuHra). K nmepcreKTuBHBIM 00JACTSIM TPUMEHEHUST CIEAYET OTHECTU CUCTEMBI
PACIIMPEHHON PEaJTbHOCTH M MHTYUTHUBHO ITOHSITHBIE YEJOBEKO-MAallMHHBIE
nHTepdeiics. BrIo MpoBeneHO Mcciief0BaHNEe BO3MOXKHOCTH peaTM3alliy HO-
BBIX TEXHOJIOTUI MCKYCCTBEHHBIX HEMPOHHBIX CETeil M Ha OCHOBE TaHHBIX, ITO-
JIY4EHHBIX ¢ KaMephbl, BCTPOSHHOI B KOPITYC MOJIb30BaTEIbCKOTO YCTPOIICTBA,
OCHAIIICHHOIO0 MOHUTOPOM. [1pemioxkeHa TEXHOJIOTUSI OIIpeIeIeHUST HaIlpaBJie-
HUS B30pa Ha 9KpaHe MOHUTOPA ITOCPEICTBOM aHAIM3a CHUMKOB, ITOJIy4aeMbIX
C BUIEOKaMephl, HAIPaBJICHHON Ha TIOJb30BaTelsl, 0e3 MCIOIb30BaHMS CITe-
IMATM3UPOBAHHOTO TOTIOJTHUTEIFHOTO 000pymoBaHMs. 11 pelreHus 3amadn
aBTOPHI PAOOTHI MPEIIOXIIN KOMOMHUPOBaHIE CBEPTOYHOIN HEMPOHHOM CEeTH,
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M3BJIeKalOlle BbICOKOYPOBHEBbIE MPU3HAKW U300pakeHUid, ¢ HeMpoOHHO ce-
TBIO OJITOM KPaTKOCPOYHOM TaMSITH, YYUTHIBAIOUIEH BPEMEHHYIO TUHAMUKY
[J1a30[IBUTaTeIbHONM aKTUBHOCTHU. 1jis1 0OyueHust Moneu Obliia codpaHa npes-
cTaBUTeJIbHAsl 0a3a JaHHBIX BUAECONOCIEA0BATEIbHOCTEN C ITAJIOHHON WH-
dopmanmeit o HampaBJIeHUU B3MIsIAA. DKCIEPUMEHTDI MMOATBEPAUIN, UTO YUET
BpeMeHHOI MHMOpMaIK yBeJIUUMBAET TOUHOCTh PETUCTPallMM HaIlpaBaeHUS
B3misiga [ManaxoBa u nip., 2018].

B GosibIIMHCTBE COBPEMEHHBIX CUCTEM aTPEKMHIA MPUMEHSIIOTCSI KaMepbl
BBICOKOTO pa3pelieHusi, (GUKCUPYIOIINe IBWXKEHUS TJa3 ¢ UCIOJb30BaHUEM
MOJCBETKY OJIMKHEero MHMpakpacHoro auarnasoHa. Jlyau HarpasJstoTcs B 3pa-
YOK, OTpaXkaloTcsl OT POrOBMIIbI I71a3a, BbI3bIBAsI CBEUEHUE, KOTOPOE PETUCTPU-
pyetcs kamepoit. Takue naMepeHus: OObIYHOM KaMepoil HEeBO3MOXHBI, TaK Kak
B BUAMMOM CBETOBOM JIMAIa30He MU3-3a OJIMKOB TEPSIETCSI BOZMOXKHOCTb OIHO-
3HAYHOTO pa3leieHUs 3payka U poroBullbl riaza. PazpaboTka TeXHOI0TWiA, He
HUCTIOJIB3YIOIIUX CIelMaIu3upOBaHHbIe YCTPONCTBA, CYIIECTBEHHO pacliupsieT
00J1aCTU UX IPUMEHEHUsI. DTU YCTPONCTBA NOKHBI IO M300paXkKeHUIO ONpee-
JINTh HE TOJIbKO MOJIOXKEeHWE TOJIOBBI 1 TJ1a3, HO U TMOJIOXKEeHKE 3pauykoB. B cBsi3u
CO CJIOKHOCTBIO TTOCTaBJIEHHOM 3aJa4yy TIEPCIIEKTUBHBIM HAIlpaBJIECHUEM SIB-
JISIETCSI IPUMEHEHME HanboJiee MOIITHOTO (B HACTOSIIIEE BPEMs1) MHCTPYMEHTA
aBTOMATMYECKOTO aHaM3a U300paKEHU I — CBEPTOYHbBIX HEMPOHHBIX CETEH.

ITpuMeHeHMe CBEPTOUHBIX HEMPOHHBIX CETel MO3BOJISIET 000MTU yKa3aHHbIE
OrpaHUYEeHUsI, MOCKOJIbKY TaK1E apXUTEKTYPhI IMO3BOJISIIOT (POPMUPOBATH BHY-
TpHU cebsI CTPYKTYpPHBIE OMMUCAHUS U300pakeHUsT, UTHBAPUAHTHBIE K OOJIBIIIOMY
YUCIy pa3InyHbIX MpeodpazoBaHuii. [TaTTepHbl ABMXKEHUS I1a3 YeJ0BEKa SIB-
JISIIOTCS XapaKTepHBbIMU TIPU pellieHUW pa3IMYHbIX 3af1ad. [1pu yTeHMu riasza
yesioBeKa JBUraloTCsl Mo CTPOYKaM TeKCTa CO 3HAYUTETbHBIMU OTKJIOHEHUSIMU.
[MpumeHeHre 0OyYeHHBIX HEMPOHHBIX CETell MO3BOJISET U3BJIEKATh U YUUThI-
BaTh 3Ty MH(MOPMAIIMIO, YTO MOTEHIMATBHO MOXKET MOMOYb MOBBICUTH TOY-
HOCTb IPOTHO3A.

HeiipoHHyto ceTh 00y4yanu Ha BEIOOPKE U3 2,5 MUJIJIMOHOB KaJapoB, COOpaH-
HbIX OT Oosee yeM 1450 yenoBeK B mpoliecce MOJIb30BaHUsI MOPTATUBHLIMU
YCTPOMCTBAMU. ABTOPBI CTApaInCh JOOUTHCS YCTOMUMBOW pabOTHI C pa3HBIMU
MOJIb30BaTEISIMU 1 ycTpoiicTBaMu. dparMeHThbl U300pakeHUsT MOJAIOTCS B OT-
JIeJTIbHbIE TIOACTPYKTYPBI CETH (CBEPTOYHbBIE TTOACETH), MH(MOPMALIUSA U3 KOTO-
PbIX 3aTEM O0BEAMHSETCS Ha MTOCJIEAYIOIIMX MOJHOCBSI3HbIX CJIOSIX, T/ TPUHU-
MaeTcs pellieHre o HanpaBjeHuu B3rsaa. Ha cienyroiem atane Obuta codpa-
Ha 06a3a JaHHbIX, B KOTOPYIO BKIIOUYEHBI 3aITUCH TPUILIATU ABYX PECTIOHACHTOB,
BBITIOJTHSIBIIMX IECTh BUAOB TUITMYHBIX JJIsSI €KeTHEBHOI pabOThl ¢ KOMITbIO-
TepoM 3agaHuii. B HecKONMbKUX BUAAX 3aJaHUil TIOJI30BATEIN TIOIydYaIn I -
POKYIO CBOOOY IENCTBUI, TEM CAaMbIM OO€CIeurBaIaCh ECTECTBEHHOCTb MOJTY-
YeHHbIX JaHHbIX. CyMMapHbIii 00beM Buaeo3anucei coctaBua 19 yacos. s
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ydyeTa BPEMEHHbIX MAaTTEPHOB JIBUKEHUS TJ1a3 U3 M300paKeHUI MPU MOMOILU
yXe 00y4eHHOI CBepTOYHOU HEHPOHHOM CeTU M3BJIeKaJIU MPU3HAKMU (aKTUBa-
LIMY TIPENNOCIEIHErO CJI0s), KOTOPbIE 3aTEM TOIaBaJIM Ha BXOJ] CETU C UCITOJb-
30BaHUEM «I0JITOI KPAaTKOCPOUHOM NMaMsITh». PacilimpeHre peKyppeHTHbBIX ap-
XUTEKTYp C TTOMOIIBIO «IOJITOM KPAaTKOCPOYHOW MaMSITHU» SBIISIETCS YPE3BbI-
YaiiHO TIOIYJISIPHBIM CPEJICTBOM 00pabOTKM CUTHAJIOB, TJe TPeOyeTCsl BhIsIBJIe-
HUE TOJTUX BpEMEHHBIX 3aBUcUMOcTeil. CorjlacHO 3TOMY TMOAXOIY, HEMpOHHAs
CeTb MoJyyaeT BO3BMOXKHOCTb (PMKCUPOBATh aKTUBHOCTb HEPOHA Ha HEeOTpe/e-
JIEHHO JI0JITO€ KOJIMYECTBO BPEMEHM MOCPEACTBOM YITPABJICHUS CITELIAATBHBIMU
CUTHAJIAMU JUJIS1 <«3AMUCH», «YTEHUS», «COXPAHEHUS» U «CTUpaHUs». [1pu aToM
BaXXHO, 4TO MPOLIECC MOAAUYM CUTHAJIOB TAKXKE HACTPAUBAETCS B MpoLecce 00-
YUEHUS aJITOPUTMOM OOPATHOTO pacripocTpaHeHus onoku. OO0ILast apXUTeK-
Typa npejaraeMoro pelieHus, yauThIBalolIero BpeMeHHbIe 0COOEHHOCTH TJ1a-
30[IBUTATEIbHOI aKTUBHOCTH, MIpe/ICTaBIeHa Ha LIBETHOM miuttocTparuu 11.1.

B HacTosi111ee Bpemsi peliieHust Ha OCHOBE OOJIbIIIMX CBEPTOYHBIX HEMPOHHBIX
ceTeli MO3BOJISIIOT ONPEAEIISITh HAMPABIEHUs B30pa M0 N300paKEHUIO B PEATTb-
HOM BpeMeHU. J1J1s1 ydeTa BpeMeHHO TMHAMUKHU TJ1a30ABUraTeIbHOM aKTUBHO-
CTHU 3a1a4u ObL10 MpeatoxkeHo KoMouHupoBatb CHC co ciosiMu Joroil KpaT-
KocpouHoit mamsitu. CorjacHO 3KCTIiepuMeHTaM, y4eT TaKOi JTMHAMUKH TT03BO-
JIIeT yMeHbIINTh Ha 10 % cpenHioro oImmMOKy BOCCTaHABIMBAEMOI'O HaIpaBie-
Hus B3opa [ManaxoBa u ap., 2018].

11.3. BAMSIHUE KOHTPACTA, PASMEPOB
M YPOBHSI OCBELIEHHOCTM TEKCTA
HA XAPAKTEPUCTUKM YTEHMSI

ITokaszaHo, 4TO (pU3MUYECKUEe M TEOMETPHUECKHIE XapaKTePUCTUKU TEKCTa,
aTakKe MapaMeTphl OCBEILEHHOCTH TEKCTA U I1OJIST OMPEICIISIOT ONTUMAIBHYIO
3pUTENIbHYI0 PabOTOCIIOCOOHOCTD B Tpoliecce ureHus. [lonbopsl mpudTa ms
ONTUMM3ALIUN PabOTHI C TEKCTOM, ¥ HA0OOPOT, TTOJAYM TeKCTa Ha TIOPOTe BUAM-
MOCTH, JUTS YIIpaBJICHMS TTOBEACHNEM M3BECTHBI TaBHO. Bo BTOpoM M3MaHMM CBO-
eii knuru «Ii1a3 u ero padora» C. B. KpaBKoB nan noapoOHbI aHAIU3 MCCIe-
JIOBAHUI BIIMSTHUST YCJIOBHI OCBEILIEHUsI Ha PACIO3HABaHME 3HAKOB M TEKCTOB.
Kaxnoe nzganue KHUTH 3TOro aBropa HeroBropumo [Kpaskos, 1936; 1950]. O6-
LIUPHBIN 0030 UCCIEAOBAHUI BOCTIPUATHS Pa3IMYHBIX TUTIOB IIPU(PTOB U KOM-
MOHOBKHU TeKcTa ObL caesiad B Havase 1940-x rogos [Luckiesh, 1944].

Bruti yctaHOBJICHBI OCHOBOIIOJIATAIONINE (DU3UIECKUE M T€OMETPHUICCKIE
XapaKTePUCTUKN OYKB [UISI MX ONTHMMAJIbHOTO pacrosHaBaHus. [lcuxodwusu-
YecKue MCCleoBaHMS ObUIM TTPOBENECHBI B Pa3HBIX JJAOOPATOPUSIX C TEKCTaMMU,
MPEeNMYIIECTBEHHO OTITIeYaTaHHBIMU KeTJieM 13 Habopa mpudToB bomoHu.
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O0BeKT, 00J1aJaI0NINIT OKOJIOOPOTrOBOI WX JOTIOPOTOi BUIUMOCTbBIO, CTa-
HET JIETKO Pa3TUIMMbIM, €CJTM 3HAUeHHE OTHOTO WJIM HECKOJBKUX (haKTOPOB
yBeauuuTcs. [1oamoporoBelii CUrHaJI B OJHUX YCJIOBUSIX WM MO OJHWM Tapa-
MeTpaM MOXET O0Ka3aThCsl IOPOTOBbIM M HAMOPOrOBbIM, HAIIPUMED TPU yBe-
JIMYEHUHU pa3Mepa, SIPKOCTU, OCBEILIEHHOCTH TOJIs1 3pEHUSI.

3aMeTuMm, 4TO B psiie clydyaeB, ecid HabaoAaTe/lb HE OCO3HAET HAIUUue
mpudTa, 3T0 HEe 03HAYACT, YTO JAHHBIN MPUQT HE MPOXOAUT B MO3T TIO JIPY-
MM KaHaJlaM: BBOJI MIPOCTPAHCTBEHHON HU3KOYACTOTHOI U BPEMEHHOI BbICO-
KOYaCTOTHOU MHGbOpMaluu obecriedynBaeT BO3MOXHOCTh €6 HEOCO3HAHHOTO
BOCIIPUSTHUS, BJIMSIIOLIET0, OJHAKO, Ha AajbHeillee MmoBeaeHue. 3HaAMEHU-
tast kHura JIx. bononu (1740—1813) comepkut mpudThl pa3HOTO pa3Mepa 1
pa3Horo KoHTpacta. KomOuHauuu pa3Hbix LIpudToB GOpMUPYIOT TEKCTYPY.
Hamu Ob1710 mOKa3aHO, YTO pa3Hble HIPUMTHI BbI3BIBAIOT aKTUBALIUIO PA3HbIX
KaHaJIOB 3pUTEbHOMN cucTeMbl. OHU CBSI3aHbI C Pa3HBIMU XapaKTepUCTUKAMU
3pUTENIbHON (DYHKLMU, TOTYYeHHBIMU MO pe3yJibTaTaM U3MEpPeHUil Moporos
KOHTPAcCTHON YYBCTBUTEJIBHOCTU W OCTPOTHI 3peHus. bojbliue ciaboKOH-
TpacTHbIe MIPUMTH BOCIIPUHUMAIOTCS TPEUMYIIIECTBEHHO MarHOCHCTEMOIA.
Ecimm mx mMomoHUTEIFHO Pa3MBITh, TO OyAET aKTUBUPOBAH TOJTHKO MarHOKa-
Haust. I3 mpencraBieHHbIX KOMOMHALIMEI IIPUGTOB XyTOXKHUKU-MOJUTPAdUCTI
NeJlaiu caMble pa3Hble TeKCTYpbl — CTPYKTYPUPOBAHHBIE MOBEPXHOCTH, a U3
HUX (DOPMUPOBAIIU Y30PbI U JaxkKe MOPTPETHI.

OueBUIHO, UTO KOHEUHOM 11€JThIO UTCHUS SIBJISIIOTCS U3BJICUCHUE U UCTIONB30-
BaHMe MH(OpMaIy, TOHMMaHue TeKcTa. [Iporiecc YTeHUsT BKITFOUaeT BOCIIPH -
sITUE, pacro3HaBaHUe, MOHUMaHUE, TPUHSTHE PELIeHU U TPU HEOOXOAUMO-
CTHU ocylliecTBIeHre neicTBUit. [ToHMMaHue KOHTeKCTa 3aBUCUT OT (hU3UIYECKUX
CBOIICTB TeKCTa, BO3MOXHOCTHU €ro pacro3HaBaHus. SIpKoCTh cioBa, ¢hpasbl Mpu
YTeHUU 00ECIIeUnBAETCS He TOJIbKO TOYHOCTBIO BOCIIPUSITUS OTAEIbHBIX 3HAKOB,
HO U BIUsSHUEM. 3a0eiCTBYIOTCSI BCE ONTHYECKHNE XapaKTEePUCTUKHU, pasMep
U KOHTPACT 3HAKOB TekcTa (OykB, LM(P, BCIOMOraTeJibHbIX U MaTeMaTuye-
CKMX CUMBOJIOB), TUIOTHOCTb YITaKOBKHW 3HAKOB, HIPUMT, OCBEILIEHHOCTb MOJIs
U Jaxe LBET 3HAKOB M MoJsl. [1pu mpoBeneHUU MCCiiefoBaHUT KOTHUTUBHBIX
MEeXaHU3MOB MTOHMMAaHUS TEKCTa HA0 YUECTh LEbIN Psil OTpaHUUEHMIA, CBSI3aH-
HBIX C OCOOCHHOCTSIMU 3PUTEIbHO BOCTIPUHUMAEMOI MHGMOPMAIIU Ha TEPBBIX
KacKajiax rmprema 3puTeTbHoi nHopMarmi. Hamo 3HaTh KauecTBO ONTHKM TJTa-
3a UCHbITyeMbIX. HekoTopble HapyllleHUs] ONTUKU TPEOYIOT €€ KOPPEKTUPOBKHU
IJIs1 yTeHus BOMM3M Ha paccTosiHur 40 cM. [Ipu yTeHUM TPOMCXOAST BIOJHE
onpe/eeHHbIe IBVXKEeHUS T1a3, 3aXBaTa IPYIIbl OYKB U UX BOCIPUSITUE, 3aTeM
00BeIMHEHNE B 11€JI0€, B MHOTOYPOBHEBBII TeIITAIBT — CJIOBO, MPEIIOXKEeHNeE,
TekcT (puc. 11.1).

IIpencraBnennsie (puc. 11.1) 3HaYeHUS TTO3BOJISIOT IPAKTUYECKU B JIIOOBIX
YCJOBUSIX ONPEAeISiTh BUIMMOCTb 3HakoB. CrienyeT 3aMeTUThb, YTO BUAMMOCTb



Ilcuxoghuzuonoeus umenus 225

100
2
§ 10 340 ce/m2
g2 34 cB/m?
I

2
S 3 cB/m
1
0,5 5 50

Pasmep, yrn. MuH.

Puc. 11.1. 3aBncrmocTb nopora BUANMOCTM OT KOHTpacTa (OCb OpAMHaT)
1 pa3mepa nsobpaxeHus 6yks (ocb abcumcc) Ans Tpex YpOBHEN SPKOCTU
(o6o3HayeHus Ha rpaduke) [Luckiesh, Moss, 1944]

3HaKOB 1 3(h(EeKTUBHOCTH pacrio3HaBaHus U, bosiee Toro, 3¢ GHeKTUBHOCTD UTe-
HUSI, — 3TO He OAHO U TO Xe. OnHaKo, UMesl 3TU JaHHbIC, Mbl BCErlla MOXKEM
3HaTh, BUIUT YeJIOBEK OYKBBI B TeKCTe WK HeT. [Ipu 3TOoM, eciiu yBeIMunuBaTh
pa3mep 3HaKOB (IBUIaThCs BIIPABO MO OCHU abCIIMCC), TaK YTO 3HAKU OyayT 00-
Jiee OHOTO Tpajayca, 3 MEKTUBHOCTh YTEHUS OYIeT CHUXKAThCS. DTO OIpeie-
JISIETCSI BO3MOXHOCTBIO 3aXBaTa (DOBE0JI0M OMHOBPEMEHHO HECKOJbKO 3HAKOB.
Yucao 3axBaueHHBIX OJTHOBPEMEHHO OYKB OIpeieisieT MPOITyCKHYI0 CITOCO0-
HOCTb (DOBEOJISIPHOTO 3PEHMUSI TIPU YTEHUU.

11.4. BAMSIHME CITEKTPAABHOI'O COCTABA
OCBEIIEHMS, LIBETA ®OHA M1 LIBETA
SHAKOB HA XAPAKTEPUCTUKN YTEHUI
B HOPME M ITP AMCAEKCHN

C. B. KpaBkoB emie B 30-¢ roabl MpoILIOTO CTOJETHUSI TIPUBEJ JaHHbIE
JI. 1. MKpTBIYEBOI U COABTOPOB, MCCIEAOBABIINX POJb LIBETa (hOHA IS 3pU-
TeJbHOU PaboTOCIOCOOHOCTU B Ipouecce uyreHus. MMy OblIM yCTaHOBJIEHBI
ONTUMaJIbHbIE COOTHOILIEHUS XeAToro hoHa W YyepHoro mipudTa 1 YTEHUS
[KpaBkoB, 1936]. Boiee Toro, okazaaioch, YTO MOXHO ITOIOMPATh ONTHMAIIb-
Hble MHAWBUIYyaJbHbIe cOOTHOIIeHUSI. COBpEMEHHbIE MCCIeaoBaTe I yKa3bl-
BaIOT, UTO 00111as1 pabOTOCMOCOOHOCTD MOBBIIIAECTCS MPU UCIIOJIb30BAHUU CBE-
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TodmwibTpoB [3ak u ap., 2012; OcrpoBckuii u ap., 2001]. BaxkxHO OTMETUTB, UTO
Ha CKOPOCTH UYTEHUS OOJIBIIIOE BIUSTHUE OKA3hIBACT IIBET OCBEIICHUS pabovero
MOJIsI U BCETO T0JIs1 3pEHUSI.

Kak yxe Obu10 0TMEUEeHO, POJib LIBETOBOrO (hoHa MpuBieKala uccieaonBare-
neit napHo. B XIX Beke yxke MOXKHO ObLIO OKpalllMBaTh U KaJT1uOpoBaTh (hOH MO-
BEPXHOCTH, Ha KOTOPYIO HAHOCUJIY M300paXkeHre, MeHSITh 1IBET 00beKTa, B TOM
yucyie mpudTos. [1pyu onTUMaNbHOM /I YTEHUSI COOTHOILIEHUHU 11BeTa (HoHa
1 OyKB (4epHbIe OyKBbI Ha XXeJTOM (DOoHEe) oTMeyanach caMasi BbICOKasi OCTPO-
Ta 3peHust. OHAKO He BCerla B €CTECTBEHHBIX YCJIOBUSIX TaKUE COOTHOLLIEHUS
(TeMHBII BepOmoa Ha (OHe KEAThIX MECKOB BUIEH AaJeKO) HaOJII0AaloTCs
B MPUPOJIE, CKOpee HA00OPOT, OHU BCTpevaroTcs penko. [ToaTomy ¢ 1ebio yBe-
JIMYEHUS] OCTPOTHI 3PEHUST OBLIO MPEITOKEHO CO3/IaBaTh CJIeTKa KeJTOBAThIi
¢oH npu pasriasabiBaHUN 00beKTOB. B Hauame XX crojieTust 1isi apTUiIepu-
CTOB B PYyCCKOI apMMU BIEpBbie B MUPE ObUIM CO3JaHbl OUKM C XKEJITbIMU CBE-
TOo(UIBTPaMM — UX Ha3bIBAJIM «KOHCEPBbI» U3-3a 0COOEHHOCTEl onpasbl. Elle
B nepBble oAbl XX Beka B MiMnepaTopckoil BOEHHO-MEeIUIIMHCKON akaaeMuu
OBLTM 3aIlMINEHBI ABE TOKTOPCKUE TUCCEPTAlUM Ha TeMy BaXKHOCTHU KEJITBHIX
oukoB. Torna xe B akaneMuu Ha Kadeape ncuxuarpuu B. M. bextepes BriepBbie
B MUPE CO3J1aJ1 KOMHATY JJISI LIBETOJICYEHMUSI.

MHTepec K 1BeTY OcBellIeHUs MPU YTEHU M BO3pOC B KOHILIe XX Beka 01aroaa-
ps paboTtam A. BunkuHca. bblio o6HapyKeHO, YTO MOBBIIIEHUEM 3pUTEIbHOM
pPaboTOCITOCOOHOCTY MPU YTEHUU MOXHO YIpPaBJsATh, MOnOWUpas MHIUBUAY-
aJIbHO 1LIBET CBETOBOM OKpacku padouero noJsi. [Tokazano [Wilkins, 2000], yto
B CPEIHEM CKOPOCTb YTEHMUSI TTPU ONTUMATLHOM [IJIS1 KOHKPETHOTO HabJoaTe-
JII CBeTe BHIIIE B Ba pa3a, YeM IIpu 0esioM (MCTOYHUK cBeTa D65, 25 cd/cm?).
CKOpOCTh YT€HUs TP HEONTHMAJIbHOM ILIBETOBOM OCBEIICHMHU Obljia BHILIE
Bcero Ha 21 % 1o CpaBHEHUIO C OCBELLEHUEM OesibIM LIBETOM, YTO OBbLIO He-
cyllecTBeHHO. TakuM oOpa3oM, OOJIbIIMHCTBO LIBETOB HE CUJIbHO BJMSIIOT Ha
CKOPOCTb UTEHUS, XOTSI MPU BBIOOPE ONMTUMATILHOIO I[BETA CKOPOCTh UTEHMUSI
YBEJIMYUBACTCS CYIIECTBEHHO. [Ipu 3TOM, Kak ObLUIO MOKAa3aHO, ISl KaXIOro
HCTIBITYEMOTO 3TOT OTTEHOK Oy/IeT MHINBUIYaJICH.

MHTepecHO OTMETUTD B 3THX OIbITAX, UTO LIBET CBETA, KOTOPBIM CBSI3aH C M-
JIEHHBIM YT€HUEM, KaK TIpaBuio, ObL1 0eblil. CKOpOCTh UTEHMS ITPU OEJIOM CBe-
Te W OKpallleHHOM paszinyHa. EcTb BbIpaxkeHHblE WHAWBUIYATbHbIE OTIMYMS
[Wilkins, 2000]. CBou uccaenoBaHusi BUIKMHC TPOBOIWI CIECAYIOIIUM 00pa3oM:
TEKCT OCBEIAJICS CBETOM Pa3TUIHOTO 1IBETA, UCTIOIH30BAIOCH YCTPOMCTBO TUIaB-
HOTO U3MEHEHUS 11BETA; 3aTeM U3MEPSIaCh CKOPOCTb YTEHUS U CTPOMJIACH 3aBU-
CUMOCTb CKOPOCTH UTEHMSI OT U3MEeHeHus 1iBeTa. [locse aToro, OCHOBBIBAsICh HA
pe3yabratax u3MepeHuii, BUIKMHC monoupalt BT A1 CTEKOJ OUKOB UCTIBITY-
eMBIX M TIpesiaraia UCIoab30BaTh WX ISl CHSITHSI CUMIITOMOB 3pUTEJIbHOTO Ha-
npsikeHus. PaboTta B oKpallleHHOM CBeTe OKa3alach MOJIE3HOM 1JIsl TTPEOI0JISHUS
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nuciaekcuu. [Ipy MUTpeHU UCIONb30BaHNE LIBETHBIX (DUIIBTPOB MTPUBOIUT K €€
CHIMDKEHUI0. DTO MHTEPECHO, YUUThIBAsI HEKYIO OOIIIHOCTb MEXIY AUCIEKCHen
U MUTPEHDIO, & TAKXKE MUTPEHBIO U BMUWIETICUE. Y HEKOTOPbIX MHIWBUIYYMOB
¢ IUcaeKcuein HaboaaeTCss MarHOLEJLTIOISIpHAsl HeA0CTaTOYHOCTb. CunTaeTcs,
YTO MPU HAJIMYMU TaKOTo AedUIUTa OJAroTBOPHOE BIAMSIHUE OKa3bIBAIOT LIBET-
Hble punsTpsl [Wilkins, 2000]. ITpu ayTu3me mpoUCXoasT HApyILIEHUS LIBETOBO-
ro 3peHus [Zachi et al., 2017]. LiBeTHbIe, crieKTpaibHble (PUIBTPHI YBEIUUMUBAIOT
CKOPOCTb UT€HUS Y 1L ¢ ayTu3MoM. [1pu yepermHo-mMo3roBbix TpaBmax | Wilkins,
2000], mpu murpenu [Wilkins, 2003], pu snujencuu, To eCTb pacCTPOUCTBAX,
KOTOpbIE CBSI3aHbl ¢ KOPKOBOI BO30YAMMOCTBIO, TaKKe HAOII0AAI0TCS MTOJIOXKU-
TebHbIE TEparieBTUUECKUE BO3ACMCTBUS Ha MOBEACHNE YeJIoBeKa U Ha XapakKTe-
PUCTUKY YTeHUsI. MOXET ObITb, JIFOU, CTPaJaollMe MUTPEHbIO, 00J1a1at0T Mar-
HouemosipHbIM aedunimtom [Wilkins, 2000; 2003].

W3BecTHO NpearnonoxeHue 0 MexaHu3Me BIMSIHUS LIBETHBIX (PUIBTPOB Kak
nepepacrnpeesieHud akTUBHOCTU B MarHo- M MapBOKaHajdaX 3pUTEbHON CU-
creMbl. B Gosee o0lieM Buae NPOUCXOAUT IepepacnpeneieHrue aKTUBHOCTU
MEXJy KaHaJlaMU, OOECIIeUNBAIOLIUMU OCO3HABAEMYIO I HEOCO3HABAEMYIO UH-
(opMmarmio B Tiporiecce BOCTIPUSTHS, UTO YAYIIIAET COCTOSTHUE OOJIbHBIX.

Jlaxe TOJIbKO YIpaBJisisl IBETOM OCBEILIEHMSI, OKA3bIBAETCS, MOXKHO OCYIIECT-
BJISITh OajJlaHC MeXIy IJTOOATbHBIM U JIOKAJIbHBIM OMMCAHWEM, a B psIIe YCJIO-
BUI — MeXX1y OCO3HaHHBIM M HEOCO3HaHHBIM BocTipusitieM. Ho b B HeKo-
TOPBIX CJYYAsIX TU SIBJIEHUSI MOXKHO CBOIUTH K «OMHAPHBIM OIMIO3ULIMSIM» MEX-
JIy MarHO- ¥ TTapBOCHCTEMAaMH.

7151 GONBILIMHCTBA B3POCbIX MOC/IE O0YYeHUS U JUIMTEbHO MHOTOJIETHE!
TPEHUPOBKU UYTEHNE CTAHOBUTCS UYPE3BbIYAHO JIETKUM, aBTOMATUYECKUM MPO-
meccoM. OmHAKO JaXke B Pa3BUTHIX CTpaHax Mupa mHoraa no 10 % HaceneHUs
HE MOXET YCIELIHO OCBOUTb HaBbIK uTeHUsl. I3 Bcero MHOroodpasusi paboT
10 TMCIEKCUM HaC MHTEPECYeT OCO3HAHHOE W HEOCO3HABAEMOE MCTIBITYEMbIM
YIIpaBJI€HUE Er0 COCTOSTHUEM MPU YTEHUMU.

ITpoGaema opraHu3alMy BOCIIPUSTUSI TEKCTA 3aKJII0YAETCSI B TOM, YTOOBI MO~
HSITh, TTOYEMY Mbl BOCIIPUHUMAaeM 3HaKH, CJI0BA, CTPOKHU, CTPAHULIBI U CMBICII.
O6paTtuMcsl K 3aKOHaM TellTajabra U MpUHLIKUIAM TpynnupoBku. LIBeT Moxer
JIETKO BJIMSTH HAa OPraHU3AILIMIO MPOIECCOB UTEHUS W pacIlio3HaBaHUS CJIOB,
npennoxenuii. b. [luana u ero xkomnern E. enenun u K. [desHa usyuunu
BJIMSIHUE PA3PO3HEHHOMN OKPACKU OYKB CJI0TOB CJI0B Ha 6a30BbIe XapaKTepUCTU-
KU YTeHUs B HOpMe U TIpu nuciekcuu [Pinna et al., 2016].

LIBeT MoxeT 0bJieryaTh MOCTPOSHUE TellTaabra, a MOXET BbI3bIBaTh (par-
MEHTaIUIo N300paxkeHus. [IlMHHa ¢ KoJjuleraMu BBEJIM TEPMUH «XpoMaTUIecKast
akieHTyarysi». OHM MCITOTB30BaIN 1IBET KaK B TMTOCTPOCHUU IIEIOCTHOTO, TaK
U ¢pparMeHTUPOBAHHOTO TeKcTa. MapKkepoM 1iBeTa B Word Mbl TOCTOSIHHO BbI-
neJisieM UHTepecylole Hac MecTa, O0beIMHsIeM CJI0Ba, ITPEIOXEeHNsI, a03a1bl
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JIIST TIPUBJIeYeHUST BHUMaHUS K JaHHOMY (hparMeHTy TeKcTa. TakuM o0pa3om,
IIBET 00ECTIeYMBaeT CUHEPTMYECKOe MJIU aHTaTOHUCTUIECKOE B3aMOIECTBIE
¢dparMeHTOB TeKCcTa (M BHOBb Mbl IPUXOAUM K pabOTe OMHAPHBIX OMMO3ULIUIA
B TekcTe). Oxumaercsi, YTO LIBET MOXET BJMSITh HAa IPYNITUPOBKY U ApYrue mMe-
XaHU3MBbl, 00eCTIeunBaloIIe LIEJIbHOCTh U (pparMeHTallMIO B YTEHUM.

KcraTu, ectecTBeHHas AJIsl COBpEMEHHOTO YesloBeKa (hparMeHTalus TEKCTa,
a UMEHHO — pa30MeHue TEKCTA, HE ObliIa COBEPILIEHHO OYEBUIHOM B IPEBHOCTH,
MOMETKHU ObLJIM B IPEYECKMX TEKCTaX, HO MPAKTUYECKU OTCYTCTBOBAJIM B JJATUH-
ckux. UTeHue ocylIecTBsIIOCh MPEUMYIIIECTBEHHO BCIYX, 3By4aHKe CO31aBajo
pUTM, DparMeHTaLIMIO U OTHOBPEMEHHO 1IEJIOCTHOCTb BOCIIPUSITHS U TTIOHUMA-
Hue TekcTa. BO3HMKHOBEHUE MOJYATIMBOTO YTEHUSI B pe3yJbTaTe pa30oueHUsI
TEKCTa — 3TO OJHO W3 BeIMYalIIuUX mocTkeHnit CpenHeBeKOBbsT [Saenger,
1997]. Ipoliecc MOMYaTMBOro YTEHUsI PA3BUBAJICS MEIEHHO, 9BOJTIOLIMOHHBIM
MyTeM, BMECTe C Pa3BUTHMEM TEXHOJOTHUI pabOThl C TEKCTAMU; U Ka3ajloCh, OH
ObLI 3aBepllieH K HavyaJly MacCOBOro KHUromnevyaraHus. Hactynusiuas apa no-
CTYMHBIX HMMPOBBIX TEXHOJOTMI MPOAOKAET BOBMOKHOCTh COBEPILIEHCTBO-
BaHUs TIpeICTaBIeHUsI «M300paxKeHnii» TekcTa. Mup TeKcTa Kak U300paKeHusI
Bceraa ObLT YaCThI0 MUPOBOM KyJAbTyphl. Kazamoch, apa KHUTOIIEYaTaHUS €TO
yHU(puUIMpoBana, yrnpoctwia. Ho Mbl 3HaeMm, 4To 310 He Tak. OT MHKYyHAOyII,
oTnevyaTaHHbIX METAUTMYECKMMU HAOOPHBIMU IPUdTaMU, 10 TEKCTOB, OTIEYa-
TaHHBIX Ha JIa3epPHBIX MTPUHTEPAX, BUAHO pa3HOOOpa3ue n300pakeHUi TeKCTa.
[ToaTOMy COBEpILIEHHO HEYAUBUTEIBbHBI TOCTOSIHHBIE TICUXO(DU3NOTOTHIECKIE
uccienoBaHus PUEGTOB U MapKepoB Kak 100aBOK K pa3HOOOPAa3HbIM HIpU(d-
taMm [Luckiesh, Moss, 1944]. B yacTHOCTH, MHTEPEC MPEACTABISIET TEXHUKA XPO-
MaTMYeCKOM aKIEHTYyallud Ha OCHOBE pacKpalllMBaHUs CJIOTOB U OYKB TEKCTa,
npeaioxeHHast b. [TuHHOI 1 ero KosieraMmu, 4YTo OTKPbIBa€T HOBbIE BO3MOXK-
HOCTH B MeperpymninupoBKe 1 (pparMeHTaIuy TeKCTa A1l 00JIerYeHus €T0 TTOHU -
MaHWMSI, TTOMUAMO CYIIECTBYIOIIETO MPUHIINTIA (DOPMUPOBAHUS TEKCTA C Pa3phbl-
BaMM Mexay cioBamu [Pinna et al., 2016]. PackpammBaHue TeKCTa OTKPbIBAET
BO3MOXHOCTb yIIPaBJIE€HHUS €ro paclio3HaBaHUWeM U moHuMaHueM. [TpenioxeH-
HbI MPUHLIMIT MOXET ObITh PeaJiM30BaH MOMUMO LIBETa SIPKOCTbIO, KOHTpa-
CTOM, TOJILIUHOM U (hopMoii OYKB, UX pazmepoM. [1peaioxkeHHbII HHCTPYMEHT
SIBJISICTCSI MHTEPECHBIM HE TOJIBKO UISI (DU3MOIOTMYECKUX UCCIIEIOBAHUM, HO
1 B MIPAKTUKE OOYICHUS TIPU AUCICKCUH, IJIST TIPOBEPKYU MArHOIICIUTIOJISIPHOM
teopuu auciekcuu. Ipu HeKoTopbix popMax AUCIEKCUU NEHCTBUTEIbLHO Ha-
oronaercs AedekT MarHOLeJUTIOSIPHOM cucTeMbl. PazBuTrie MarHouesutosip-
HBIX CJI0€B HAPY>KHOTO KOJIEHYATOI'O TeJia y MallMeHTOB C AUCIEKCUE SIBISIETCS
aHoMaIbHbIM. YyBCTBUTEIHHOCTh K IBMXKEHUIO YMEHbIIAETCS. Y HEKOTOPBIX
JIIONIeH ecTh CHIKCHME BHUMAHUS K JIEBOMY TIoJTyToto 3peHus [Pinna et al.,
2016]. DTO CHIKEHNE BHUMAHMS SIBIISIETCSI KPUTUYHBIM JUTSI O0Y4eHUS YTEHUIO
B €BPOIECUCKON TPaaULIK.



Tcuxogpuzuonoeus umenus 229

[MTuHHa ¢ coaBTOpaMM CpaBHUBAJIM YTeHUeE neTeii B Bo3pacte 7—10 JieT; B uc-
CJIeIOBAaHUM TIPUHSIIA yJacTHe ABaAlaTh OOyYeHHBIX YTCHUIO JeTel M JIBaj-
1aTh — ¢ Aucjiekcueit. TekcT, MCnoib3yeMblil B KaUECTBE CTUMYJIA, ObLIT XOPOIIIO
MU3BeCTeH JeTsIM. Mcnosib30Baiu YyeTbipe XpOMaTUUeCKUX ycaoBUs MOHOXpO-
MaT — OJHOPOJHAsI OKpacka OJHUM 1IBETOM (OIHUM W3 111eCTH) BceX OYKB TEK-
CTa; CJIOBO — OKpAIlIMBaHUE KaXkI0Tr0 CJIOBa CBOMM IIBETOM TaK, YTOOBI HE ObLIO
OIIMHAKOBBIX COCENEH; CJIOT — OKpalllMBaHWE KaXIOTO CJIOTa CBOUM ITBETOM
Tak, 4ToObl HE ObLIO OJMHAKOBBIX cOcelieil; OykBa — OKpallMBaHWE KaxKaoi
OYKBBI CBOMM LIBETOM TaK, YTOObI HE ObLIO OMHAKOBBIX coceneit. Pe3ynbraThl
HUCCJIeN0BaHUM MpeacTaBiIeHbl B Buae rpadukos (cMm. puc. 11.2).
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Pwuc. 11.2. BnvaHue ycnosuin okpacku TEKCTa Ha pasnuyHble XapaKTePUCTUKN YTEHUS:
a — ANUTENbHOCTb YTEHWA TekcTa; 6 — NPOCTOTa YTeHWS; 8 — MOHMMaHWe TekcTa

McxomHast TMItoTe3a OKasajach IIOAOTBOPHOM. XpoMaTHuecKas aKlIEHTYa-
LM TIPEOAOJIeBACT AUCIEKCUIO. Pe3ybTaThl MOKa3bIBAIOT, YTO LIBET CHIIBHO
BJIMSIET Ha TPYIIIMPOBKY U, KaK CJIEACTBUE, HA JUIMTEIBHOCTh UTEHUST Y TIOHU-
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MaHUe. X]Z)OMaTl/I‘{eCKaH aKLCHTYyallMsd TEKCTA YJIydyIIacT OCHOBHBIC XapaKTEpU-
CTUKH YTCHUSA IMPU JUCIICKCUU.

11.5. YTEHMUE KAK BMHAPHBIE OITITO3ULIMI
«JTEPUCKOITHMYECKOI'O»
N «TEAECKOITMYECKOTI' O» 3PEHUA

YreHue — 9TO 0JIHA U3 HauboJiee UHTEPECHBIX (DOPM B3aUMOIECTBUS, Uye-
penoBaHUsl aKTUBHOCTHU TMEPUCKONUYECKOro (MaHOpPaMHOr0) W TeJeCKOIMM-
4ecKoro (LeHTpaIbHOIO) IMOJISI 3peHUsI, a TaKKe OuepeHOoe MPOsIBIEHUE OU-
HapHbIX onno3uluii. [lepudepus noss 3peHus 3amnyckaet OpocoK riiasa BAoJb
CTPOKM Ha HEOOXOAMMBIH yroi, a ¢oBea octaHaBIMBaeT. B Hauane 6pocka rnpo-
HUCXOIUT TO/IaBJIeHNE aKTUBHOCTU MApBOCUCTEMBbI, MO3TOMY HET OLLYILIEHUS
cMasbiBaHUsl n3obpaxkeHust. CIOXHbBIN, BBIyYEHHBIN MPpoLecc CKaHUPOBAHUS
TEKCTa COCTOUT M3 €ro BOCIIPUSTUS, PACIIO3HABAHUS U TTOCTPOSHUS 1IEJIOCTHO-
ro oopaza. O0yyeHHe 3TUM BaXKHEH UM MPaKTUYECKUM 3TaIrtaM BOCTIPUSTHS U
ITOHNMMAaHUsI TeKCTa 1 MPEACTaBIISIET COO0I BasKHEUIITYIO TIeJTb ITKOJBHOTO 00-
yueHus. [1prueM Bce 9T 3Tanbl XOTh U KaXyTCs TJIaBHBIMU ISl YPOKOB SI3bIKa
U JIUTepaTypbl, HO B Pa3HbIX (hopMax MPUCYTCTBYIOT B OOJIbIIMHCTBE Mpernoaa-
BaeMbIX TUCLIUTLIVH.

CkaHupyolI1e IBMXKEHUS TJla3 — 3TO OCOObIN, MPaKTUUECKU HEHYXKHBIN
B IVUKOM TIPUpPOJe BUA ABMKEHMI 1a3. Ho mMeHHO B TIpoliecce YTeHMS Tj1a3a
YUTATENSl COBEPIIAIOT CKAHUPYIOLIME IBUXKEHUS BIOJb CTPOK. OHU MpeicTaB-
JISIIOT cO00¥ MOCIe0BaTeIbHOCTh cakKaj (OpockoB) U (prkcaiuii B3opa. Bo Bpe-
M3 ukcaimii padboTaet LieHTpaibHOe (hoBeasibHOE 3peHue. B aToT MOMEHT ¢o-
BeoJia 3aXBaThIBaeT OJIHOBPEMEHHO OT YeThIpeX 10 BOCHMM 3HAKOB Ha CTPOKE.
3areM T171a3 TIepeXoaUT K HOBOMY OPOCKY, KOTOPBIiA 3aIycKaeT rmepudepust mois
3peHUs BCIACICTBUE CTOSIILIEN TIepel yuTaTesieM 3aaaun. bpocok rinasa 3amyckaer
KPYITHOKJIETOYHAsI ¢ OOJILIITMMU PELIEITUBHBIMU MOJSIMU MarHOCUCTEMA, a OCTa-
HOBKY OCYILIECTBJISIET MEJIKOKJIETOUHAST C MAJIBIMU PELICHITUBHBIMU TTOJISIMU T1ap-
BocucTeMa. B pesynbrare, uTeHMe — 3TO YepenoBaHUe BO3OYXIEHUS] U TOPMO-
JKEHMST MarHO- 1 TTapBOCUCTeM. Tak Kak MarHo- ¥ IMapBOCUCTEMbl HACTPOEHBI Ha
MPEVMYIIECTBEHHO HU3KUE U TIPEUMYIIIECTBEHHO BBICOKHME TTPOCTPAHCTBEHHBIE
YacTOThI, HAC MHTEPECOBAJ BOMPOC, 10 KAKUX MOP MPOCTPAHCTBEHHO-YaCTOTHAsI
dunbTpalus, pa3MbITUE TEKCTA MO3BOJUT COXPAHSITh TOT MPOLIECC CKAaHUPOBA-
HUS U OYAET JIM OH COXPAHSIThCS JaxXKe IPU Pa3MbITOI B pe3y/ibTaTe BeiBIeTHOMI
¢unsrpauu crpoke Tekcra [JlammuHmms u ap., 2013].

B paboTte mpeabsaBIsUIA MIECTh CTANIOB ¢ TEKCTOM, O(DOPMICHHBIM YePHBI-
MM OykBamu Ha cepoM (doHe. B cpenHeM craiif comepxai 111ecTbCOT 3HAKOB,
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BKJIIOYasi MpoOesbl U 3HAKU MpenuHaHusl. TeKCTbl ObLTU MpeaBapUTeSIbHO MO/ -
BEprHYTHI BEWBJIETHOM (DMIIBTPALIMKA C TIOMOIIBI0 MHOTOMACIITAOHOTO pa3iio-
JKeHUST n3o0paxkeHus ¢ ucnonb3oBaHueM DoG-dpynkunit (DoG, Difference of
Gaussians) — BeIBJIETOB, MPEICTaBISIOIIUX COO0M Pa3HOCTb ABYX IByMeEp-
HbIX (pyHKImMi [aycca ¢ pasnuyHoil moaymupuHoi. PazMep BeliBIeTHBIX 2J1e-
MEHTOB 3aBHCEJl OT BEIOPAHHOTO YPOBHS «ITMPAMUABI»: 7151 YPOBHS 1—8 MUK-
ceneit, 2—16, 3—32, 4—64, 5—128, 6—256 nukceneii, uto coorsercTByeT 0,23;
0,46; 0,93; 1,86; 3,71; 7,42 yrnoBbeim rpanycam. Ilog pasmepoM BeiiBiiera Imos-
pa3yMeBaJIOCh pacCcTOsSIHME B MUKcenax (YIJIOBBIX Tpalycax) MEeXIy JByMsT MU-
HUMyMaMU AMaMeTpalbHOro ceueHus Beiipiera. [lepea HabmonaTeneM cTosia
3a/avya MpovYuTaTh TEKCT (MJIM TTOCTapaThCsl MPOYUTaTh TEKCT), TTOC/Ie Yero Ha-
JKaTh Ha KHOIKY KOMITbIOTEPHOI MBIIIHN. PaccTosiHuE OT TJ1a3 UCITBITYeMOTO 10
MOHUTOpPa cocTanisuio 60 cM. B mpoliecce YTeHUST PErMCTPUPOBAIN IBUKEHUS
a3, MiccnenoBaiu cienyoniye napaMeTpbl: KOJMYECTBO U JJIUTEbHOCTD CaK-
Kaa u pukcaluit, BpeMs NpouTeHUsl, OOLIM I MaTTepH ABUXKEHUI TJ1a3, a TAaKXKe
3aBUCUMOCTD BCEX ATUX MTapaMeTPOB OT pazMepa BelBIETHOTO 3eMeHTa [Jlam-
MUHIUS 1 ap., 2013; 2014; 2015; 2016].

BpeMst mpouTeHust ¢ pOCTOM BEWBJIETHOTO 3JIEMEHTa, HAaYMHAas CO BTOPOTO
YPOBHSI MUPAMMIIbI, MPAKTUYECK PABHOMEPHO CHIMKAETCs. DTO CBI3aHO C I10-
CTENEHHbBIM pa3pyllIeHUEeM CTPYKTYPbI TEKCTA U €0 MePeX0JI0M B «<y30p» U3 BEMB-
JIETHBIX 2JIEMEHTOB; HaOII0aTe b TPUKIIAAbIBAET BCe OOJIbIIE YCUIUIA AT TOTO,
9TOOBI OMO3HATH U TPOYECTh (PparMeHT TeKCTa M 3aTpauyMBaeT Ha 3TO OOJb-
1Iee KoJam4decTBo BpeMeHu. [Tpu ¢puiIbTpaiuyu HapymaTcs TPOTIOPILUY TEKCTa
U U3MEHSIETCS] MPOCTPAHCTBO MEXKJY 3HaKaMM U CTPOKaMU, YTO, B CBOIO OYe-
pelb, TOXe BIUsIET Ha CKOPOCTb uTeHusl. ITak, yemM 00Jbliie BpeMs TPpOUTEeHUs
(MeHbIIIe CKOPOCTb YTEHHUSI COOTBETCTBEHHO), Te€M 0OJIblliee KOJIUUYECTBO (hUK-
calMii coBepllaloT Ijlaza Habonaresas. B cpenHeM Ha oauH (pparMeHT TeK-
cTa YMTaTe b COBEpIIA ABAaALATh ceMb ukcanuii. CpemaHsst MPOIOJIKUTETb-
HocTb pukcanuu coctanisuia 0,31 cex., uro coBnanaet ¢ naHHbIMU A. JI. SIpOy-
ca 0 TOM, YTO CPEIHSIsI MPOJOJIKUTEIbHOCTD (PUKCAIIMM OOBIYHO JIEXKUT B TIpe-
nenax 0,2—0,4 cek. [Spoyc, 1965].

KonuyecTBo hukcaimii B3opa ¢ pocTOM pa3Mmepa BeHBJIETHOIO 3JeMEHTa
TakKe IMOCTEIEeHHO CHUXKAETCS, YTO OOBSICHSAETCS BCE TEM K€ pa3pyllieHHeM
CTPYKTYpPBI TEKCTA, MPU KOTOPOM TTOCTETIEHHO MCUe3aioT MeJIKUE AeTaln; 3Ha-
KU cHayasla CTAaHOBSITCSl TPYIHO Pa3IMUMMbIMU M CAMBAIOIIUMMUCS APYT C ApYy-
roM, a 3aTeM ucye3aloT coBceM. C pocTOM BENBIETHOTO JIeMEeHTa MOCTENEHHO
paspyliaeTcsl CTpyKTypa TeKcTa (MCKaXaeTcsl CTpOKa, pa3MbIBalOTCSl OYKBBI U
T. I.) ¥ OH MpeBpaliaeTcs B CBOETO PO «KAPTUHY», a IATTEPHBI ABVKCHUIA T1a3
IpY TIPOCMOTPE KapTUH U MIPU YTEHUH CYIIeCTBeHHO paznnuaiorcs. [Tpu mpo-
CMOTpE KapTUH, CTATUYHBIX KMBOMUCHBIX TTOJIOTEH U JUHAMUYECKUX U300pa-
JKeHUI KMHOMUILMOB HallpaBieHUe B30pa MOCTOSTHHO COXPAHSIETCs BO BpeMsl
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BCET0 MPOCMOTPA B LIEHTPAJIbHOI YaCcTU KapTUHBI, BEpHEE, B IIEHTPE KOMITO3M-
1Y ¢ PEAKUMU IIPOCMOTPAMU Pa3IMIHbBIX YIACTKOB M300paXkeHUSI.

Eue A. JI. SIp6ycom ObL10 MoKa3aHo BIMSHUE 3a7a4M Ha TTaTTePH ABVXKEHUI
[J1a3: B 3aBUCMMOCTHU OT 3a/lau, MOCTaBJICHHON Tepea HaboaaTesieM, u3Me-
HSIIOTCSI MHOTHE TTapaMeTphl [Spoyc, 1965]. HanbGoJiee BEIpaskeHHBIM SIBIISIETCST
M3MEHeHMe yucia cakkai. Tak, uX 4ucjio MUHUMAaJIbHO MpU (UKCcallii B30pOM
TOYKU, OOJIbIIE — IMPU pacCCMaTPUBAHUM KAPTUHBI U MAaKCUMAaJIbHO — TIpY UTe-
Huu. [1py YTeHUM YKUCIIO CaKKaja BO3pACTAET MOYTH B 1B pa3a Mo CPaBHEHUIO
¢ paccMaTpuBaHUeM M300paxkeHUsl, 1axe coaepxkaniero Meakue aetaiu. Mcxo-
ISl U3 9TOTO MOXHO pacCYMTaTh, YTO KUHETMUYECKUE HArpy3KU IJia3a Mpu uyTe-
HUU OKa3bIBAIOTCS OOJbIIE, YeM TPU BHITIOJIHEHUU APYTUX 3pUTEbHBIX 3a7ay.
[Tpu mepexoe OT MPOCTHIX YCIOBUI YTCHUS TTPOCTOTO TEKCTA K CJIOKHOMY TEK-
CTYy WJIM TEKCTY B YCJIOBUSIX TIOMEXM HAOIIONAETCS YKOPOUEHUE CaKKal U yIIU-
HeHUe BpeMeHU ukcaluii, 4To odbecrneynBaeT Jyylllee KaYeCTBO aHaIU3a TeK-
cra [bayap u np., 2009; JlammuHnus u ap., 2013].

H3BecTHO, uTO, eciu (UMKCUPOBATh B30p B LIEHTPE CTPAHUIIbI, U300paxe-
HUS TIPEICTABIISIOTCS O0oJiee YeTKUMU, YeM Ha ee Tiepudepun, To ecTh B JaH-
HOM ciTydae Ha Tiepudepun Tosist 3peHust. MOKHO MPeATIoNoXUTh, UTO pa3Hast
CTEeIeHb Pa3MbITHS TEKCTOB B JAHHOM 9KCIIEPUMEHTE COOTBETCTBYET TOMY, KaK
MpeACTaBAeHO U300pakeHWe Ha ceTyaTKe MpHY yaaJeHUU OT LIeHTpa IMoJsl 3pe-
HUS K iepudepun Ha pa3Hble PACCTOSIHUSI.

MoOXHO MPeANnoI0XUTh, YTO MOCTENIEHHOE Pa3MbITHE TEKCTOB BHaYajle Ha-
pylIaeT paboTy TapBo-, a 3aTeM paboTy MarHOCUCTeMBI TTpu uteHnu. [1pu ma-
JIOM pa3MbITUM TEKCTOB MapBOCUCTEMA TMOIYYaeT HENOCTATOUHO UH(MOPMALIMU
17151 2(peKTUBHONM pabOThI; MPU 3HAYUTETLHOM Pa3MbITUU CTPYKTYpa JBMXKE-
HUIi a3 Hapylaetrcs. MarHocucreMa 3amyckaeT KOMaHAy IBWXXEHU rias,
pacrpezaesieHue BHUMaHUs 1o cTpaHulle (rmo aucruiero DBM). IapBocucrema
HEe MOXET CUMTHIBATh MH(MOPMAIINIO TIpU ocTaHOBKax. [TapBocucTema mpu urte-
HUW KOHTPOJUPYET IJIUTENbHOCTh (PUKCALUiA, JJIMHY CaKKaJ U KOHTPOJIUPYET
KOJIMYECTBO 3HAKOB TEKCTa, MOMaAAIoIMX B M0OJIe 3pEHUSI 3a OHY (PUKCALIUIO.
[Tpu pasMbITUMU caeslaTh ITOr0 OHAa He MOXeT. ToJIbKO coriacoBaHHasl pabora
MarHo- M MapBOCUCTEM OIpeesisieT CTpaTeTuio ABMXKEeHUI I1a3 1o CTpaHulIe
Mpu YTeHWH. TeM caMbIM IMOKa3aHO B3aMMOEUCTBHE MapBO- M MaTHOKaHAJIOB
3pUTETHHON CUCTEMBI B Ipollecce uTeHus. [IprMep CKaHWPOBaHUS TEKCTa U
0CTaHOBOK B30pa I10 CTpoKaM CM. Ha puc. 11.3.

C pocTtoM KosMyecTBa (hUKCALMil B30pa YMEHbIIAETCs KOJUYECTBO 3axBa-
ThIBa€MbIX 3a (PUKCAIIMIO TIeYaTHBIX 3HAKOB. BpeMs pouTeHus ¢ yBeandeHueM
CTEeTICHU pa3pyIIeHUsI TEKCTa B CAaMOM Hauase pacTeT, 3aTeM TeKCT CTAHOBUTCSI
CJIOXKHEE JUISl YTEHUSI U BPEMSI IPOUYTEHUSI paBHOMEPHO cHMXKaetces (puc. 11.4).
AHaJIOrM4Hasi CUTyalMsl HabJIoaaach MpyU pacCMOTPEHUU 3aBUCUMOCTH KOJI-
yecTBa (puKcalMit OT CTeNIEHU pa3pylleHUs TEKCTa.
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YpoBeHb 1. YUTeHune TekcTa ypoBHS 1

YpoBeHb 4. YTeHune TekcTta ypoBHS 4

YpoBeHb 6. YTeHune Tekcta ypoBHA 6

Puc. 11.3. MNpumep npegbasnsemMbix crnangos ¢ Tekctamu. [okadaHbl pesynbraTthl
pPa3MbITVA TEKCTOB PUNbTPamMm Pa3HOro pasmepa U TEKCTbI C HANOXeHHbIMU Ha HUX
cxemaMu ABWXKEHWS a3 ABYX PeNpPe3eHTaTUBHbIX UCMbITYeMbIX [JlammuHnus n gp., 2013]
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Puc. 11.4. 3aBMCUMOCTb BPEMEHN NPOYTEHMS TekcTa
OT pas3Mmepa BENBMETHOro anemMeHTa [J[lammuHnus u gp., 2013]

[TonyyeHHble JaHHbBIE MOATBEPAUIN UCXOAHYIO TMIIOTE3Y O TOM, YTO Majoe
pa3MbITHE TEKCTa HapYILAET BKJIAJ [MAPBOKAHAJIOB, U JIMIIb YBEJIUYEHUE pa3-
MBITHSI HapylaeT paboTy enle 1 MarHokaHaioB. OCTaHOBKa B30pa MpPU pa3Mbl-
TUU 3aTPYIHEHA M3-3a HEJOCTAaTOYHOI akTMBaUMM NapBokaHajoB. CTpykTypa
JBIKEHUH I71a3 HapylaeTcs. CTpaTeruio ABVXXEHUI [1a3 OMpeessiioT UMEHHO
MarHokaHajibl. [J71a3a mpoaoKaloT CKAHUPOBATh CTPOKU C MaJIbIM Pa3MbITUEM,
Ha OCTAaHOBKAaX «IOJCKaJIb3bIBAIOTCS», HO JIO T€X MOp, MOKa €CThb CTPOKU, MYCTh
Ppa3MBIThIE, TJIa3a MOTYT XOPOLIO BBINOJHATH UMUTALIMIO yTeHus. [Ipu 3Hauum-
TEJIBHOM Pa3MBITUH, KOTJIA CTPOK YK€ HE BUIHO, B COOTBETCTBUU C MOJTHOCTBIO
pa3pylleHHOW CTPYKTYpOH pUCYHKa TEKCTa pa3pylleHa U CTPYKTypa pUCYHKa
JBUKEHUS TJ1a3.

DTU JaHHbBIE MTO3BOJISIOT YTBEPKAATh, YTO IO PA3HBIM IMapaMeTpaM, U B 4acT-
HOCTHU MO MapaMeTpy «IJIUTETbHOCTb (DUKCALIMW», IBA PA3HBIX PEXXUMA YTEHUSI
HE COCTBIKOBAHBI. DTO O3HAYAET, YTO JUISl CO3JAaHMS LIEJIOCTHOrO MpeacTaBIIe-
HMS O TEKCTEe U JUIS1 €ro MOHUMAaHUS TPeOyeTcsl He TOJIbKO TO, YTO 3aXBaTblBa-
€T JaHHOE OKHO, HO U Oamkaiiuias nepudepusi. PazHble 0oy UMEOT pa3Hoe
OKHO 3axBara yucia OyKB, a B UCITOJIb3yEMOI MTPOrpaMMe €ro BeJIMuhHa ObLia
¢ukcupoBaHHoOii. Kpome TOro, BaxXHbIM 0Ka3aJloCh TO, Kakasi uH(opmauus 3a-
XBaTbIBaeTcs nepudepueii rasza. s 3Toro O6bl1a MpoBedeHa AaHHAsA CepUsd
HCCIeIOBAaHUI U TPUMEHEHA BeliBaeTHast GUIbTpaLKsl CTPOK.

11.6. CTATUCTUKA TEKCTA

B uccnegoBaHMM OBUIM KMCITOJB30BaHbI TEKCTHI C 3aJaHHBIMU CTaTUCTHYEC-
CKMMM XapaKTCPUCTUKaAMM KakK (I)VISI/I‘-IGCKVIX CBOMCTB V[306pa)KCHI/I${ TEKCTA,
TakK U CCMaHTUKM TCKCTa. FPY6LIC pasaniunsa HaOIIoa0TCs Aaxe 0 JaHHBIM
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pacripeie/ieHust cakkajl, KOTOpbIe pa3JIMYHbI, €CJIM TEKCT HACBIIIEH Tarojiamu
WA TIpUJIaraTeJIbHbIMMU.

Tak, Ipy YTEHUU TEKCTOB Pa3JIMYHBIX TPYIII CYIIECTBEHHBIE U3MEHEHUS B Xa-
paKTEePUCTUKAX YTEHHS UCTTBITYEMOTO TT0 CPAaBHEHUIO C €T0 CPeTHUMMU ITOKa3aTe-
JISIMU OBLITY BBISIBJIEHBI: B KOJMYECTBE 3aXBaThIBAEMbIX CUMBOJIOB (CpeaHee 3Ha-
YeHUe U CTaHIapTHOE OTKJIOHEHUE B KaTeropuu «ImpuiarareiabHbie» 0,25 + 0,97;
«cyuiectButebHbie» 0,29 + 1,79; «mnaronsl» —0,54 + 1,27 ot cpeaHero st
HCITBITYeMOrO KOJIMYECTBA CUMBOJIOB); B IJIMTEIBHOCTH CaKKaIbl («IIpyiara-
TenabHbie» 0,6 £ 1,08; «cymecrBurenbHbie» —0,5 £ 1,77; «mmarons» 0,06 £ 1,42,
MC); B cpeaHell ckopocTu («rpuiarateiabHbie» 0,171+0,38; «cyliecTBUTEIbHbIE»
—0,2 £ 0,65; «rmarone» 0,14 £ 0,67, yoI. MUH./MC) M HAaKIIOHE CKOpPOCTHO-
ro npoduas cakkaael («mpuiarareabHbie» 0,01 £ 0,03; «cyliecTBUTEIbHBIE»
—0,02 % 0,05; «rmaromsi» 0,02 £ 0,06). Takum 06pa3oM, MpoOLIECC YTEHNS TEKCTOB
C TTOBBIIIICHHBIM COIIePXKaHMEM CYIIECTBUTEIILHBIX XapaKTeprU3yeTCsl CHUKEHHEM
CpeIHei CKOPOCTH CaKKabl, 0sIee IOJIOTUM HAaKJIOHOM ee KPUBOM, COKpaIlleH -
eM JIJTUTETbHOCTU CaKKabl TI0 CPAaBHEHMIO ¢ TEKCTaMU, COIEPXKAIIUMM 3HAYM -
TeIbHOE KOJMYECTBO MPUJIAraTeIbHbIX, a TAKXKE YBEJIMYCHUEM UTMHBI CaKKalbl
B CPaBHEHUM C TEKCTaMU, COAEpKAIIUMU 3HAYNUTEIIBHOE KOJTUYECTBO IJIaroJioB.
TekcThl, comepKaliie N30bITOYHOE KOJIMUECTBO IJIAaroJIOB, MPUBOIAT K YMEHb-
IIEHWIO KOJMYeCTBa 3aXBaTbIBAEMbIX CHMMBOJIOB U B CPAaBHEHUU C CYIIIECTBU-
TEIbHBIMU K YBEJTMUEHUIO CPEeTHEN CKOPOCTH U MOBBIIIEHUIO KPYTU3HBI KPUBOIA
cakkaspl. [Tpy YTeHUM TEKCTOB, HACBILLIEHHBIX MIPUJIaraTeIbHbIMU, (PUKCUPYETCs
0OJIbIIAsT IUTMHA CaKKaj, YeM ITPY YTCHUU TEKCTOB C IIarojlaMu, a Takke 0oJjiee
BBICOKUE CPEIHSISI CKOPOCTb, ITUTEIBHOCTh ¥ KPYTH3HA KPUBOI CaKKaIbl B CPaB-
HEHMH C TEKCTaAMU C CYIICCTBUTECIEHBIMMU.

YacToThl UCIOAb30BaHUS MpUIaraTesibHbIX 1LIBETa OTpaxkaloT BHYTPEHHee
cocTostHUEe aBTopa. CrenmduKka XyIoXXKeCTBEHHOTO (B TOM YUCJIe TIO3TUIECKO-
T'0) TEKCTa 3aKJII0YaeTCs B TOM, UTO €TO JICKCUICCKHE SIUHMITBI, 00pa3yst CMbIC-
JIOBBIC TPYMIIBI, OOPETaOT 3HAKOBBIN, CUMBOJUIECKUI CMBICI, CTIOCOOHOCTD
COOTHECTHCH C KaKOi-T100 001aCThIO XKU3HU KaK aBTopa, Tak 1 unrtatess [[le-
sernHa, 1966].

WccnenoBanve IBUKEHUS IJ1a3 BO BpeMs YTEHUS SIBISIETCS BasKHBIM MHCTPY-
MEHTOM, TTIO3BOJISTIOLIMM CYIUTD KaK O MPoIeccax 3pUTeIbHOTO BOCTIPUATHS, TaK
U O SI3IKOBBIX TTpolieccax. B JaHHOM Mcclie[oBaHMM HaMy ObIJIO MOKA3aHO HAJIM-
que pa3Tniuii B IMHAMUKE IBUXXEHUI TJ1a3 TTPY YTeHUN TEKCTOBBIX (DparMeHTOB
C U3OBITOYHBIM COMIEPXKAHUEM OIHOM M3 YacTell peuu, YTO TOBOPUT O BIUSIHUU
CUHTAKCUUYECKUX MTPU3HAKOB Ha mpolecc ureHusl. [ToaydyeHHbIe pe3yabTaThl CO-
[JIACYIOTCSI C TIPEABIIYIIMMHI pabOTaMU, TOATBEPAMBIIMMY BIUSTHIE YaCTU PEUU
M TIPUHAIJICKHOCTHU CJIOB K 3aKPBITOM JTMO0 OTKPBITOM CUHTAKCHUCSCKOM TPYIIIe
Ha TIapaMeTphl YTeHUST. BaxkHBIM HaIIpaBJIcHUEM HCCIICIOBAHMIA SI3IKOBBIX ITPO-
LIECCOB SIBJISICTCST M3YUEHUE BIMSTHUSI CAHTAKCUIECKOW HEOMHO3HAYHOCTH TEKCTa
Ha CKOPOCTh UTCHUsI, KOJIMIECTBO PErPECCOHHBIX cakKan. B 3Tux paborax aHa-
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JIM3UPYIOTCS 00JIee CII0KHBIE CHHTAKCUIECKIE CTPYKTYPhI, TAKME KaK HECOIIaco-
BaHHbBIE (Ppa3bl (1100 HEOTHO3HAYHbBIC TIPUAATOUHbBIC TTPEITIOXKEHUS [ AHUCUMOB
u 1p., 2014]. B HalieMm cityyae Mbl OITyCKaeM CTPYKTYPHOE CTPOCHUE MPeIoKe-
HMI1 U yieisieM OCHOBHOE BHUMaHWE TaKUM 0a30BBIM IPU3HAKaM, KaK YacTH
peun. B BellIenpuBeeHHBIX paboTax, Kak 1 BoO MHOTUX apyrux | Barrett, Sogaard,
2015], npu olieHKe U3MEHEHUI TIa30ABUTaTe/IbHOM aKTUBHOCTU YYUTHIBAKOTCS
B OCHOBHOM CTaTWYeCKMe IoKazaTeJd — oOllee BpeMs MPOYTEHUs, JIUTEb-
HOCTb (PUKCALINI, KOJIMUECTBO MPSIMBIX M BO3BPATHBIX CaKKa. JIJIsT MOCTYKEHUST
OoJiee TITyOOKOTO MOHUMAHMS TIPOUCXOASIINX MPOLIECCOB 3PUTELHOM 1 JIMHT-
BUCTUYECKOM 00pabOTKM TEKCTa Ha YPOBHE OTIETbHBIX CJIOB UM MOPhEeM Heo0-
XOAUMO, KaK HaM KaxKeTcsl, MPUHUMATh BO BHUMaHUE U JUHAMUYECKIE XapaKTe-
PUCTHUKMU Mpoliecca 00pabOTKM TeKCTa, BhIpaxkKalolIrecs B JUIMHE CaKKaIUIECKNX
JIBIDKEHUI, UX CKOPOCTH, HAKJIOHE U TIPp. AHAJIM3 MOJYYeHHBIX JaHHBIX ITOKa3al,
YTO MPU YTEHMM TEKCTOB, HACBILICHHBIX [JIAaroJlaMU, YMEHBIIIAETCS CPEIHee KO-
JIMYECTBO 3aXBaThIBACMbIX 32 OHY CaKKaIy CUMBOJIOB. OMHOM U3 IPUYMH MOXKET
SIBJISITBCSI HAMMEHBIIAST CPEAM TPYITIT CPEIHSS JIMHA CIoBa — 5—6 CHMBOJIOB.
Tax Kak I71arojibl B TEKCTOBBIX (hparMeHTax IpeaCcTaBlIeHbl Hanbojiee KOPOTKHU-
MU CJIOBaMHM, HO TIPY 3TOM HE MOTYT OBITh OITYIIIEHBI KaK BTOPOCTEIICHHBIC YACTH
peuu [Fitzsimmons, Drieghe, 2011], Bo3HMKaeT HEOOXOAMMOCTb OCYILIECTBICHUS
0OJTBIIIEr0 KOJTMYECTBA CaKKal Ha (PMKCUPOBAaHHOE KOJTMYECTBO CUMBOJIOB. Kpo-
Me TOTO, OKOHYaHUSI TJTarojIoB MOTYT HECTH B ceOe BaxkKHYIO MHMOOPMAIHIO (PO,
4yucIio, BpeMs). bputo mokaszaHo, YTO TIpM HAJTMYWK CYIIIECTBEHHON MH(MOpMa-
LIMM B OKOHYAHWH CJIOBA BEPOSITHOCTh COBEPILIEHUST BTOPOI (PUKCALIUM HAa TOM
Xe coBe Bo3pacTtaeT. [Tpoliecc YTeHUsT TEKCTOB C TIOBBIIIEHHBIM COIEPKaHUEM
CYIIECTBUTEIbHBIX XapaKTepu3yeTcsl 0ojiee HU3KOM CpeHe CKOPOCThIO CaKKa-
JIBI ¥ TIOJIOTYM HAKJIOHOM €€ KPMBOI 10 CPABHEHUIO C ABYMS IPYTUMMU IPYIIITAMU
CJIOB, UTO, MO-HAIIEeMy MHEHUIO, MOXET ObITh BHI3BAHO CHIDKEHMEM TUHAMUKHU
MOBECTBOBAHMS M3-3a YMEHBILIEHMST KOJIMYECTBA TJ1arojioB B 1I€JIOM U IJIarojioB
JIeliCTBUS B YaCTHOCTU. [pyrma ke ¢hparMeHTOB ¢ MpuiaraTeJIbHbIMU UMEET Cy-
LIECTBEHHBIC PA3JIMYMSI TOJIBKO B CIIydae MOMapHOTO CpaBHEHMS M HE XapakTe-
pusyeTcsi OOLIMM U3MEHEHWEM KakKoro-jiuoo npusHaka. CTOUT OTMETUTb, UYTO
pasInurs B YTCHUU (DParMeHTOB Pa3HBIX TPYIIT He 00S13aTeIbHO TOBOPAT 00
OIPEACIISIONIEM BIMSHAN CMHTAKCUIECCKIX TTPU3HAKOB Ha ITapaMeTphl YTCHHUS.
YKazaHHBIC OTJIMIHS TAKXKE MOTYT OBITh CIIPOBOLIMPOBAHBI CEMAHTHKOI TEKCTA.
Hampumep, pe3ymsTaThl HEKOTOPBIX MCCICIOBAaHII CBUICTEIBCTBYIOT O BIMSHUN
WMEHHO CEMaHTHUYECKOTO COIePXKaHMsI, a He JISKCUECKOTO CXOICTBA, Ha TTaTTep-
Hbl aKTUBALIMM B KOpPE rOJJOBHOTO Mo3ra. MajaxoBa ¢ COAaBTOpaMM MoCTapajluCh
HUCKJTIOYUTh BIUSTHUE CEMAHTUKH, TTIOA00paB (pparMeHThI CIyJaifHbIM 00pa3oM 13
0OJIBIIIOTO 0ObEMa €CTECTBEHHBIX TEKCTOB, OTHAKO UCKYCCTBEHHO COCTAaBJIEHHBIC
TEKCThI TAKXKE MOTYT TIPEACTaBISATh MHTEPEC IS NaTbHEWIIEro UCCiaea0BaHusl.
B ciygae KoHTpoIMpyeMOoli TeHepallui TEKCTOBBIX CTUMYJIOB OYIeT BO3MOXKHBIM
WCKITIOYUTh BIIMSTHUE JUTUHBI ¥ YaCTOTHOCTH TIPEIBSBIISIEMBIX CITOB.
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SPEHME N CTPECC

12.1. CBET KAK MCTOYHMK CTPECCA

OkpyXalollye HaC HaTypaJbHble U BUPTYyaJIbHBIE CLIEHBI, JaHAIIA(ThI, IU1IA,
ouotexHocdepa 001aJaI0T ONpPENEIEHHBIMU TPOCTPAHCTBEHHBIMU I BPEMEH-
HbIMU cBolicTBaMu. B npoluecce onvcaHusi HabJI0JaeMOM CLIEHbI 3pUTeJIbHAasI
cucTeMa 4yejoBeKa aHAIM3UPYeT KaK (hu3nyeckue, Tak U CeMaHTUYECKHe Xa-
pPaKTepUCTUKU cpeabl. KOHCTPYKIIMS «3pUTEIBLHOIO MO3Ta» TaKOBa, YTO IS
ONTUMAJIbHOW PabOThl B 3TOI Cpejie BHIOUPAIOTCS BhIPAOOTAHHBIE B XOJE 9BO-
JIIOUMU, Haubosiee 3HaYMMBbIe JJTs1 HAOJII0JaTeNsl CBOMCTBA OKPYXKaIolIel cpe-
nbl. IMetoTcsl onpenesieHHble TPOCTPAHCTBEHHO-BPEMEHHbIE CTPYKTYPhI U30-
OpakeHUit, OKa3bIBAIOLIME SMOLIMOHAIBLHO MOJIOXUTEIbHOE U OMOLIMOHAIBHO
OTpUIIATEIbHOE BO3AECTBIAE HA YEJIOBEKA.

W BOT 4TO BaxKHO: MPOCTOM, BCEM 3HAKOMBII SIPKUI CBET IPUBOIUT K CTPEC-
cy. CTpecc BbI3BIBAET IPKUI ITUTEIBHBINA CBET, TaXKe He CJEISIIINI, He pa3py-
LIAIOIIMIA CeTYaTKy U He MPUBOIAIIMI K 0XOraM pOTOBUIIbI U3-3a BbICOKOTO
yYpOBH# yiabTpaduoera. Spkoe ocBellleHue OObIYHBIMUM JaMIIaMU HaKaJvBa-
HUSI JHEM Y HOYBIO B 3aKPBITOM MOMEILIEHU U 00513aTEIbHO HAPYLIUT CYTOYHbII
PUTM U TIPUBEIET K CTPECCY.

CBeT ¥ ThMa IOMOJIHSIOT APYT ApYyra, MO3TOMY KaK OECKOHEUHBIN WU Clie-
MMM CBET, TaK U HEOOBIYHASI TEMHOTA BbI3bIBAECT HEXEIATEIbHOE COCTOSIHUE
y yesnoBeka. Jlosiroe HaXoXJaeHWe B TEMHOTE, B YCJIOBUSIX HEOMPENeIeHHOCTU
YK€ uepes CyTKM MpUBENET K cTpeccy. JItoau B cyMepKax U MOorpy>KeHHbIE B TEM-
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HOTY, MOTYT JOXOJUTD 0 HETPEOJAOIMMOT0, HUUEM IPYTUM He O0YCIIOBJIEHHOTO
cTpaxa. DTOT 0€30TYETHBIN CTpaxX BOZHMKAET BHE3AITHO B TEMHOTE MJIM MOXET
MeIUTCHHO HapacTaTbh M CO3MaBaTh HEMPUSATHBIN (DOH, MepeXOnsIInii B AeTIpec-
CHIO, HalIp¥Mep, TIPU CE30HHBIX KOJICOAHMSIX COJTHETHOro ocBelneHus. CTpax
W IETPECCUI0 MOTYT BBI3bIBaTh HEMPUSATHBIC COLIMATbHBIC MPOOJIEMbI, «CHUH-
XPOHU3UPOBAHHBIE» ¢ KoJiebaHUeM ocBellleHHOCTU. MHdopmanust 06 obiem
YPOBHE OCBEIIEHHOCTH, O KOJIEOAaHUSAX 3TOTO YPOBHSI — CYTOUYHBIX U JaXkKe ce-
30HHBIX — ITOCTYTACT B CYIIpaxra3MaIbHOE SIIPO, U3 KOTOPOTO YIIPABIISIOININE
CHUTHAJIBI 3aITyCKalOT PEaKIHW THUIOTAJIaMO-TUITO(DU3apHO-aapeHaTOBOM CH-
CTEMBI 1, KpPOME TOTO, YIIPABJISTIOT BEIPAOOTKOM MEIaTOHWHA B SITH(U3E.
[MoMuMO 0GILIEro YPOBHSI OCBEILIEHHOCTH OKPYXKAIOIIEl JeIoBeKa Cpelbl Cy-
IIECTBEHHOE 3HAYeHUE IS YeJIOBeKa MMEIOT OTHOCUTENIBHO BHICOKOUACTOTHBIE
KoJIeOaHMsI OCBEIICHHOCTH TTIOMEIIIEHU, pab0Yero OKPYKeHUS YeIOBeKa M IHC-
Iesi. XOpoIIo U3BECTHO, YTO TUIOXOM IM3aifH OCBETUTEIBHBIX CUCTEM (YPOBEHB
OCBEIIIEHHOCTH, HAJTMYKMe MEPIIaHWsS Ta30pa3psITHBIX JIAMIT) TIPUBOIMT K BO3-
HUKHOBEHMIO 3puTeibHOro auckomdopra [3ak, Ocrposckuii, 2012]. Mbl Mo-
JKEM 3aperucTpUpOBaTh OTKJIMK B MO3TY Ha MepLAHMe JIAMIT C YaCTOTOM BIUIOTh
110 200 Ti1. Dt MepLaHus CKa3bIBAIOTCSI HE TOJIBKO Ha (PYHKIIMOHAJIbHOM aKTHB-
HOCTH MO3Ta, HO M B pe3y/IbTaTe M3MEHEHUSI OMOXUMUIECKIX TIPOIIECCOB U3Me-
HSIIOT M aHATOMUYECKYI0 OpraHu3auuio mosra [Mepkynbesa u np., 2012; 2015;
2016]. [ToaTOMY COBEpPILIEHHO HEIOMYCTUMO ITPUMEHEHIE HCTOYHUKOB ra3opas-
PSITHBIX WU CBETOIMOAHBIX UCTOYHUKOB CBETa, MUTAEMbIX TIEPEMEHHBIM TOKOM,
B Y4eOHBIX 3aBEICHUSX, B MECTAX ITOCTOSTHHOTO MPeObIBAaHUS AeTEl, MOPSIKOB Ha
TTOIBOTHBIX JIOAKAX M T. 1. OCO00 OITacHBI COUYETaHUS B OMTHOM TIOMEIICHUU pa3-
HBIX ICTOYHHMKOB CBETa C Pa3HOI YaCTOTOM MeTbKaHWI (HAIIpIMeEpP, UCTOIHUKHA
ocBeleHus 1 nucruien 9BM). MenbkaHus KUIKOKPUCTALINYECKUX TUCTUICEB
ropasao MEHee OIACHBI, YeM MPAKTUUCCKU MCUYE3HYBIIMX 3JIEKTPOHHOIYUYEBIX
nucruieeB. Ho MenbKaHUsT eCcTh 'y HUX, M OHU omnacHbI. Hamumune aTux MebKa-
HMIA JIETKO TIPOBEPUTH C TIOMOIIIBIO TIOAPYIHOTO «CTPOOOCKOIa» — KapaHalla,
KOTOPHBII HA/IO AePKATh B ITIOCKOCTH, TIEPIICHIUKYIISIPHOM 3pUTEIIbHOI OCH, Ha-
MpaBJICHHOM Ha nucIuieid. [1pn yMeHbIIeHUN SIPKOCTHU KUIKOKPUCTAUTMIECKO-
IO MOHMTOpPA MOXHO IMOJYYUTh XOPOIIO 3aMETHBIC TPOMEXYTOUHBIC CTOSIUKE,
KaXyILIMeCcss BOJHAMU WM MIHOBEHHBIMU «OCTAHOBKAMM» MEXIY KpalHUMMU,
MOJIOXKEeHUsI KapaHamia. MeplaHus dKpaHa AUCITIesT OTpaxkaloTcsl B U3MEHe-
HHUU MOpoTa K MeJbKaHWSIM HU3KOH MPOCTPaHCTBEHHOM YaCTOTBI, COM3MEPH-
MOI ¢ pa3MepoM 3KpaHa. [1ociieICTBHS 3TUX MeTbKaHUM COXPaHSIOTCS Ha I0JT-
roe Bpems [Bboiiko u ap., 1989]. ucnieit mroMMMO BpeMEHHOI YacTOThI MeJb-
KaHMI BCEro dKpaHa Mpu paboTe ¢ TEKCTOM BBI3bIBAET ellle OJHY IpodieMy (ee
MBI OOHAPYKUJIM MHOTO JIET TOMY Ha3af): 4eJIOBeK aJanTUupyeTcs K IpoCTpaH-
CTBEHHOI YacTOTe M OPUEHTALIMM CTPOK; aIaNTalys MPUBOIUT K U3MEHEHUIO
ITOPOTOB BOCIIPUSITHS Ha JaHHOM ITPOCTPAHCTBEHHOM 9acTOTEe M 3TO — ITPOSIB-
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JIEeHUEe B3aMMOCBSI3M TPOCTPAHCTBEHHBIX U BPEMEHHBIX MEePpUOANYECKUX IMaT-
TEPHOB, OITACHBIX IIJIS YeIOBEKa.

Kak yxe OblJ10 OTMEUeHO, MJI0XOM AU3aiiH OCBETUTEIbHBIX CUCTEM MTPUBOAUT
K BOBHMKHOBEHMUIO 3pUTEJIbHOTO AMcKoMbopTa. [{nanazoH MeabKaHuUii, KOTOpbIe
YYBCTBYEeT HaOJIOAaTe b, BEIUK: CBEPXHU3KOYACTOTHbBIN, TOMOBOM, CYTOUHBIMI
PUTM, BUAMMBII 3a CUET MaMSITU U OLIYIIEHYsI CBeTa U TEMHOTBI, HO HE BOCIIPU-
HUMaeMbIil KaK MeJIbKaHMSI, OCO3HaBaeMbIil I BUIMMBIM Kak MeJbKaHus ot 0,1
1o 40 Ti1 1 Heoco3HaBaeMblii, HO BOCIIPUHUMAEMbIii MO3TOM PUTM MeJIbKaHUI
¢ yactoroii ot 40 mo 200 Ii1. Borrpoc o ToM, KaKk MOTYT BIMSITH eliie 0oJiee BhICO-
kue yacTtothl (0osee 200 Ii1) MenbKaHUS CBETA, ITOKA B IIPOLIECCE UCCIICAOBAHMSI.

C xoHua 1980-Xx rooB HAKATUIMBAJICS, U CTaJl YK€ OTPOMHBIM, MaTepua 1o
BJIVSTHUIO OKpacku (hoHa Ha MHOTHE TICUXMYECKHME, KOTHUTHUBHBIE, SMOLIMO-
HaJIbHbIE, accollMaTuBHbIe PyHKIIMKU. ONHUM U3 KIIOUEBBIX MCCeaoBaTeei
B 9TO#1 obyactu siBisiercst A. Bunkunce. CrnieKTpaibHbI COCTaB OKPYKAKOIIUX
CLIEH, LIBET, COUeTaHue [IBETOB — 3TO OT/e/IbHas MpodiieMa, paCCMOTPEHUE KO-
TOPOI1 BEIXOAUT AAJEKO 32 paMKU Hallei KHuru. HamoMHuM JUIb 0 HeHHEeH-
IeM MPAaKTUYECKOM 3HAYeHUU MPUMEHEHUs LIBETHBIX OUYKOB A. BuikuHcom
IUTST CHSITUSL CTPecca, MUTPEHMU, JICUCHUS TUCTICKCUM.

Juciekcusi Kak HECIOCOOHOCTh OBJIAAETh HABBIKOM UTEHMSI MPOUCXOIMUT,
HECMOTPSI Ha JOCTaTOUYHBIN YPOBEHb MHTE/JIEKTYaIbHOIO, PEYEBOIO PA3BUTUSI
U OTCYTCTBME HapylLIEHUI B CIyXOBOM U B 3pUTENbHOI cucTemMax. A. BuikuHc
HavaJ MccieloBaHWe XapaKTePUCTUK UTEHUST TIPU OCBEIIEHUU OKpallleHHBIM
ceetoM [Wilkins, 1999; 2002]. OH noadupai sl KaKI0TO UCTIBITYEMOTO CBOM
11BETOBOU (hOH MOCPEACTBOM LIBETHBIX OUKOB WJIM OCBellleHUsI. MOXHO MpoBe-
CTU aHAJIOTUIO C CYLIECTBYIOIIUM IMCUXUUYECKUM LIBETOBLIM (DOHOM U BHYTpPEH-
Hell KapTUHOI Mupa. DTOT BHYTPeHHUI (hOH Mbl BUAUM IO YACTOTE UCIOJIb30-
BaHUsI IIpUJIaraTeibHbIX LBETa, Harpumep, B mos3uu |Illenrenuna, 1966].

IMcuxonoru, XymoXKHUKH, ApXUTEKTOPHI YASSIOT O0JIbIIIOE BHUMAHUE OKpa-
CKe MOMELIEHUI XWJIbIX, TeaTPaJbHbIX, 3aBOACKMX, TOPTOBbIX U T. [I. C LIEJbIO
YCUJIEHUsI SMOLIMOHAIbLHOTO Bo3aeicTBUsl. Hampumep, 3puTtenbHblii 3a1 Masio-
ro apamarudeckoro tearpa B Cankr-IletepOypre (pykoBoauteib Teatpa JI. [1o-
JIMH) OKpallleH B PABHOMEPHBII1 YePHBIIi LIBET. DTO 3aCTaBJIsIET CKOHLIEHTPUPO-
BaTh BCE BHUMAaHUE 3pUTEJISI HAa CIICHE U HE OTBJIEKAThCSI HA OCMAaTPUBAHUE 3aJ1a.
HckmounTenbHO KOTHUTUBHAS 11eJTb. ITHOTIIA CYIIIECTBYeT HEOOXOMUMOCTH TT0-
BBICUTb 9MOLMOHAJIbHOE BO30YXKIeHWe 0€3 MPUBJICYEHUSI KOTHUTUBHOM c(ephl.
KpacHblil 11BET sIKOObI BO30Yk/IaeT HEPBHYIO W TUMOTaJaMO-TUNOGMU3APHYIO
CHUCTEMBI.

Mo cepenuHbl XX BeKa B XUPYpruv JOMUHUPOBAJ Oesblit 1IBET, YTO MOKHO
OOBSICHUTD JICIIEBU3HOM TKAHW U BO3MOXHOCTBIO BU3YaJIbHOTO KOHTPOJIS €e
cBexxecT. OTHAKO MOBbBILIEHNE MOLITHOCTU OCBEIIEHUS OTIEPALIMOHHOTO TOJIsT
MPUBOIUT K HAPYLIEHUSIM 3pEHUsT U ObICTPOMY YTOMJIEHUIO XUpYypra, aHecTe-
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310JI0Ta U OIepallMOHHBIX cecTep. Jleao B ToM, YTO Oesiblil 1IBET YBEJIUYMBAET
CBETOBOM IMOTOK 3a CYET OTpakeHUsI, UTO BbI3bIBaeT 1uckoMdopt. [ToaTomy co-
OTBETCTBYIOIIME TKAHW CTaJW OKPAIIWBATh B 3€JICHbIE WJIM CUHUE TOHA — OHU
MEHbIIIE OTPAXKAIOT CBET, BO3ACHCTBYSI HA SMOLIMOHANIbHYIO cepy, yerIoKanBa-
0T Bpaueii u cecrep.

Bce npuBeneHHbIe TpUMEPbI OKpacKu (poHa XOPOIIo U3BeCTHBI. VIX BocTipu-
SITUE YaCTUYHO OCO3HaBaeMoe, HO JieiicTBue (poHa Ha HaOIOaaTENsI, KOTOPOTO
XOUeT JOCTUYb pa3pabOTUYMK, SIBJISIETCS JJIsI TOTPEOUTEISI HEOCO3HAHHBIM. Tak,
BO3JEHCTBUE KPACHOTO 1IBETa Ha TOPMOHAJIbHYIO chepy 3pUTEsl COBEPIICHHO
Heoco3HaHHoe. Kak U mist xupypra, IepeBecTd B30p Ha TEMHO-3CJICHYIO WU
CUHIOIO MOBEPXHOCTh CYOBEKTUBHO MPUSITHO, HAIPSIKEHUE HECKOJIbKO CHHU-
3UTCS, MMPUYEM CHU3UTCS HEOCO3HaHHO. HakoHell, mpuBeaeM mpumep coBep-
IIIEHHO TPUBUAIBHBIN: B IOMEIIEHWH, TMI€ XKapKO U CTEHbI OKPAIIIEHBI B SIPKKUE
JKEJIThle M OpaHXXeBble TOHA, MOXHO OXMIIAaTh MOBBIIICHUE MOTpeOIeHUs (MIn
MOKYIIKM ) HAIIUTKOB, YTOJISIIOLIMX Xaxny. B xomomgHoe Bpemst TpeOyeTcst MEHb-
111 2JIEKTPOIHEPIUHU 11 000rpeBa IMOMEIIEHIi, OKpallleHHbIX B TEIUJIbIC TOHA,
10 CPABHEHUIO C XOJIOAHBIMU.

[TpumeHeHMe uBeTOBOTO (hOHA B KIIMHUYECKUX YCIIOBUSIX YKa3bIBaeT Ha 00-
IIMPHbIE BO3MOXHOCTA HEOCO3HAHHOTO JOJTOBPEMEHHOrO BO3IEHCTBUSI Ha
McuxuKy. B kauecTBe mpruMepa MOXKHO MPUBECTU «KOMHATY LIBETa», CO3MAHHYIO
B. M. bexrepeBbiM B BoeHHO-MeIMLIMHCKOI aKkageMMU OKOJIO CTa JieT Ha3al.
B aTOoM nomelieHu MOXHO ObLIO 1LieJIeHANPaBAEHHO MEHSTh LIBET, TOAOUpPaTh
1IBET OCBEILIEHUST UHAWBUIYAJTbHO JUISI JICUSHUST IICUXMIECKUX 3a00IeBaHUM.

12.2. ATPECCUBHBIE CTPYKTYPbI
B M30BPAJKEHUAX N CTPECC

BepHeMcs K MpOCTPaHCTBEHHO-YaCTOTHBIM XapaKTePUCTHKaM ClieH. KM30-
OpakeHMsT pa3TIMIHbIX €CTECTBEHHBIX CLIEH MMEIOT 00IIee CBOMCTBO: B UX MPO-
CTPAaHCTBEHHO-YAaCTOTHOM CITEKTpEe HM3KOUYACTOTHBIE KOMIIOHEHTbI WMEIOT
OOJTBIITYI0 AMITTUTYILY, HEXeJTM BEICOKOYACTOTHBIC. AMITTUTYA TIPOCTPAaHCTBEH-
HO-YaCTOTHOT'O CITEKTpa M300pakeHUI TAKMX CIIEH YMEHBIIIAeTCSI 0OpaTHO TIPO-
MOPLUMOHAIBLHO MpocTpaHCcTBeHHOM vactoTe [Llykkepman, [locraukuii, 1978;
Field, 1987]. OueHb BaxKHO COOTHOIIIEHHWE BICOKMX U HU3KUX ITPOCTPAHCTBEHHBIX
9acToT. OHO TTOUTH MTOCTOSTHHO B CIIEKTPE HATYpaJIbHbIX ClieH. HelipoHHbIe Mexa-
HU3MBbI, YUACTBYIOIINE B BOCIIPUSITUN, XOPOIIIO aJaNTUPOBAHBI K 3TOMY CBOMCTBY
M300pakeHUI OKPYKaIOIINX ClieH. HapyiiieHrne COOTHOIICHUST IPUBOINT K 3pH-
TeJIBHOMY TCCOHaHCY. M300pakeH1sI HEKOTOPBIX apXUTEKTYPHBIX COOPYKESHHMIA,
HaIpuMep 30aHUI «CHaTbHBIX» PAMOHOB, UMEIOT IIPOCTPAHCTBEHHO-YaCTOTHBIE
XapaKTepUCTUKHU, CUJIBHO OTJIMYAIOIINECS OT TaKOBBIX JJIST €CTECTBEHHBIX CLICH.
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DTO OTINYUE APXUTEKTYPHI COBPEMEHHBIX TOPOICKUX MTOCTPOEK OT HATYPATBHBIX
CIIEH OTPUIIATEILHO BIMSIET Ha TICUXUIECKOe 3MOpoBhe kuteneit [PumuH, 1997].
B. A. ®unuH 00HapYXKWIT HAPYIICHUST XapaKTepUCTUK IBVKCHUS TJ1a3 TIPU
MPOCMOTPE COOPYKEHUIN «BBIPOXIAECHHOT0» KOHCTPYKTUBU3MA, 3IaHUN «310-
XM 3aCTOs», TPAIULIMOHHBIX CTEKJISIHHBIX OTPOMHBIX HEOOCKpeOOB, 3amoJio-
HUBILIMX BeCh MUP OJHOOOPA3HOI MOBEPXHOCTHIO. OpUTUHATbHBIE PELICHUS
BCTPEYAIOTCsl PeJIKO; TaKue COopyKeHUsl, KakK OaiHsl bypak Xanuda B [lydae
WM 3[1aHKe asporiopTa B baky sIBISIIOTCS MPUSTHBIM UCKJIIOUEHUEM U3 MOBCE-
MECTHOTO JJOMUHUPOBAHUST OHOPOAHBIX MOBEPXHOCTEN B apXUTEKTYpE.

Haim Metomsl Bo MHOTOM TiepeKIIMKaroTes ¢ padotamu [. @uiima u ero co-
aBropoB [Field et al., 1997; 2004] u siBnstoTcs pa3Butriem padbot B. A. Pununa
B 00JIACTU SKOJIOTMHM BOCIIPUSITHS, CO3IABIIETO HOBOE HAIpaBJIICHUE — BUICO-
9KOJIOTHIO.

Ha puc. 12.1 npencrasieHbl U300paXkeHUsI, JOJIT0e pacCMaTpUBaHUE KOTO-
PBIX Y UYBCTBUTEJIbHBIX JIOEil BBI3bIBAET TOJIOBOKPYXKEHUE, FOJOBHYIO 00Jb
U JaXxe MOXET BbI3BaTh ONTHYECKYIO amnuierncuio. Ocobylo arpecCUBHOCTh
MPUOOPETAIOT TeprUoaUIecKre MaTTepHbl MPU UX okpacke. [1pu mpocmotpe

Puc. 12.1. ArpeccrBHble Neproanyeckne CTpYKTypbl U NpuMep
apXUTEKTYPHOIO COOPYXXEHUS C BblPaXEHHOWN NepUoaNYECKON CTPYKTYpOW
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MEePUOANIYECKUX CTPYKTYP ABMKEHMS TJ1a3 TEPEBOAST MPOCTPAHCTBEHHYIO Te-
PUOIMYHOCTh BO BPEMEHHYIO, aHAJOT MeJIbKaHW, BBI3BIBAIOIINN CUIbHYIO
CHHXPOHM3AIINI0 PabOTHl HEWPOHHBIX ceTeil. IIpu mpocMoTpe TamKuX Io-
BEPXHOCTE HEOOBITHBIN TUIT CAKKaJl BBI3BAH ITOMCKOM JleTalleil IUTs (huKcaIuu
B3IJISIIa Ha TJIaIKOM I10Jie, HallpUMep OMHOPOIHOM CTCKIISTHHOM ITOBEPXHOCTH
Hebockpeba. [laHHas 3amaya TpeOyeT onpeaeaeHHON MOOMIM3alli BHUMAHMS,
YTO U MPUBOIUT K HAPYIICHUIO CaKKaj W OOJIBIION HArpy3Ke Ha 3pUTETbHbBII
armmapat [®umuH, 1997; 2002].

ATPEeCCUBHBIC CTPYKTYPBI TIPUMEHSIIOTCS C IIEJTbIO TICPECTPOMKI TTOBEICHMS,
MpUBJICUEHUsI BHUMAHMS 32 CUET CUHXPOHU3ALIMKU PabOThI OTAEIbHBIX 3BEHbEB
LIEHTPAJIbHOM HEPBHOM CUCTEMbI aHAJIOTMYHO MEJIBKAIOLIEMY CBETY. DTH OITac-
HBIE MIEPUOINYECKIE CTPYKTYPhI MPUCYTCTBYIOT BCIOAY. DTO 1 OKpallleHHbIE M0~
BEPXHOCTH, U apXUTEKTYPHBIE cCOOpykeHUsI. Oco0YI0 OITaCHOCTH ITPEICTABIISIOT
c0001i TTepUoIMIECKIE DJIEMEHTHI B pekiiame. OHM 3a4acTyl0 COYETaloT Ipo-
CTPAaHCTBEHHYIO M BPEMEHHYIO ITIepUOANYHOCTh (puc. 12.2).

Puc. 12.2. ArpeccuBHbIe ariemMeHTbl Ha peKrnamHbIX nnakarax

ITo nanubpIM M PT, BocnipusiThe arpeCCUBHBIX CTPYKTYP U3MEHSIET MeTabo-
JIM3M MO3Ta, BBI3bIBAET HEXeJaTeJbHbIM TUI MEePeCTPOMKN aKTUBHOCTU HEM-
POHHBIX ceTeil. Bo3aMoXHOe 00bsICHEHHE MeXaHU3Ma dTHX SIBJIEHUI OCHOBA-
HO Ha pa3jauyuy MPOCTPAHCTBEHHO-YACTOTHBIX XapaKTePUCTUK U300pakeHU i
MPUPOAHBIX CLIEH, apXUTEKTYPHBIX COOPYXEHUI, CTWUIedl M300pa3uTebHO-
ro UCKYCCTBA MOCJIEIHETO CTOJIeTUs. B pesysibrate mpoucxoauT paccorjacoBa-
HUE AesITeIbHOCTU HEMPOHHBIX CETeH, COIIaCOBaHHBIX C MPOCTPAHCTBEHHO-
BPEMEHHBIMU CIIEKTPAMM HATYpaJIbHbIX CLIEH.

JnuTenpbHoe HaOMoNeHUE 300paKEHUI C BIPAXKEHHBIMU OTKJIOHEHUSIMU X
MPOCTPAHCTBEHHO-YACTOTHOTO CIIEKTpa OT CHEeKTpa HaTypaJlbHbIX CLIEH MOTYT
BBI3bIBATh 3pUTEJIbHBIN CTpECC U aHOMAJIbHOE MOBEACHNE YesloBeKa. BhIsiBIeHO
TOBBIILIEHNE SHEPTUM CITEKTPATIbHBIX KOMITOHEHT B CepeAMHE MTPOCTPAHCTBEHHO-
YACTOTHOTIO JMara3oHa — 3TO CUTHAJI OMACHOCTU, CBUIIETEbCTBYIOLINI O HAIU -
YHU ONTUYECKOTO, HE BCEra 0CO3HABaEMOro CTpeccopa.
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[eomeTpust pucyHKa 3pUTEIBHOTO TOJSI UMEET BaxkKHelillee KOTHUTUBHOE
3HaueHue. [eoMeTpusi OKpaIIeHHOTO WM HEOKPAIIeHHOTO (hoHA MOXKET OBITh
HEUTpaJIbHOM, HO MOXET TakXe 0Ka3bIBaTh MO3UTHBHOE MM HETaTUBHOE BO3-
JeiicTBE Ha JesioBeKa. M300pakeHUsT pealbHBIX CIIEH M OOBEKTOB IIHPOKO
MPUMEHSIIOT B KAYECTBE CTUMYJIOB JUIsl U3yUYeHUsT poJik (popMbl OOBEKTOB, Xa-
PaKTEPUCTUK TEKCTYP, LIBETA U BOCTIPUSITUS PEATbHBIX CIIEH B BO3MOXHOM BO3-
JIECTBUU HA SMOLIMOHABbHYIO cepy uenoBeka. MHTEpeC K U3yYEHUIO 9KOJI0-
rMYEeCKU 0€30MacHOro BOCIPHUSTUSI BUIUMBIX OJEH paccMaTpUBAETCsl B paM-
Kax BUIIEO2KOJIOTMH, 00JaCTU 3HAHUS O B3AaMMOJIEMCTBUM YeI0oBeKa C OKpyXkKa-
OlLIEl ero BUAMMOM CPeaoil — BaXKHEMIINM DKOJI0THYecKUM dakTopom [Du-
nuH, 1997; JloryHoBa u ap., 2012; Llenenun u ap., 2017; Wilkins, 1999; 2002].

[MpukianHast 3HAYMMOCTh TAHHBIX UCCIIENOBAHUI KOTa-TO pacCMaTpuBaiach
B 00J1aCTU U300pa3UTEIBLHOTO TBOPUYECTBA, TU3aiiHA U Jaxe 2CTeTUKU. OaHaKO
3aTeM OHa Iproodpesia 00JIbIIOE COLIMATLHOE 3HAUEHUE B PA3IMYHBIX 001aCTIX —
OT MEJMILMHBI U COLMOJIOTUU 10 0OOPOHHBIX MCCAEI0BAHUM, MOCKOJIBKY OTKPbI-
BaeT BO3MOXXHOCTHY BO3/IEMCTBMSI HA SMOLIMOHANIbHYIO c(hepy uesoBeKa.

B HacTositiee BpeMsi B BUIEOIKOJIOTUH BBIIEJCHBI 1Ba CBSI3aHHBIX (akTopa
«3arpsI3HEHUST» BUIUMOU CPEbl YeJTOBeKa — TOMOTEHHOCTh M arpeCCUBHOCTD
BU3YaJIbHOTO TpocTpaHcTBa. [loa arpeccMBHBIM MOHUMAIOT TaKOe BU3Yaslb-
HO€ MPOCTPAHCTBO, KOTOPOE CIOCOOHO MpPY CO3eplLIaHUU BbI3bIBATh HEraTHUB-
Hbl€ SMOIMOHAJIbHbIE WU (PU3UOJOTUYECKUE PeaKIIK (HallpuMep, TOJIOBHYIO
00JIb) Y UeoBeKa.

ToMOTEeHHOCTh BU3YaJIbHOTO TTPOCTPAHCTBA TIPOSIBIISIETCS B OTCYTCTBUM BU-
JNIUMBIX HEYMOPSIIOYEHHBIX 2JIEMEHTOB Ha OAHOPOAHOMU MOBEPXHOCTH, TEKCTYPE,
100 B pe3KOM MX cokpallieHur. [Ipy roMOreHHOCTH BU3YaJIbHOTO MPOCTPaH-
CTBa BO3HMKAET CJOXKHOCTb MPU (hMKCALIMM [JTa30M IpaHUIIbl HaYasla WM KOHLIA
OHOTO (hparMeHTa Mo OTHOLIEHUIO K Apyromy. MccnenoBanusamu [Punun, 1997]
B 00JIACTH BUACOIKOIOTUN TTOTIEPKUBACTCS, YTO B TOMOTEHHOM Cpefie He MOXET
MOJHOLEHHO padoTaTh OMHOKYJISIPHBIN anmnapar a3 (HET CTUMYyJa K CAUSTHUIO
JIByX M300pakeHU MPaBOTo 1 JIEBOTO IJ1a3a, MOSIBJSIETCSI HECOBMAJAeHUE UX KOH-
TYpPOB, OTCYTCTBYIOIIIEE B TOMOT€HHOM I10J1€), HapyIIaloTCsl MEXaHU3Mbl aKKOMO-
JallMK, HapylllaeTcsl peryysiiys pa3Mepa 3pauka, paboTa LEeHTPaTbHBIX HEHPO-
HOB TJIa30[IBUTaTeJIbHOTO amnmapara. OcHoBHOI yrop B. A. ®winHbIM fenaics
Ha TO, YTO «B TOMOTEHHOM Cpeie He MOTYT TMIOTHOIIEHHO paboTaTh M IPYyTHE MeXa-
HU3MBbI 3pEHMSI, B YACTHOCTU CUCTEMbI BKIIIOUEHUST U BBIKJIIOUEHUSI PELIETITOPOB
(on- ¥ off~), KOTOpbIe cpabaThIBAIOT Ha Mepernajl OCBEIIEHHOCTH, OTCYTCTBYIOIIMI
B TOMOTE€HHOI cpefie, TaK KaK U 10, U TIOC/Ie CaKKabl B30P OCTAeTCs B paMKax O/1-
HOPOIHOTO BU3YaJbHOTO T0JIsI». JlTaHHbBIE BBIBOABI TOBOPSIT O TOM, YTO TOMOTEH-
HOE TI0JIe SIBJISIETCST KaK Obl 0JI0KaTOpOM CBOEBpEMEHHOTO ahepeHTHOTO CUT-
HaJia, MOCKOJIbKY TOCJIe COBEPILIEHUST IeUCTBUS (CaKKalbl) HET MOATBEPKACHUS
9TOMY JICHUCTBUIO, @ 9TO HEM30EXKHO BEIET K HEMPUSITHBIM OLLYILIEHHUSIM.
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ATpPeCcCUBHOCTb BM3yaJIbHOTO TPOCTPAHCTBA TMPOSBISIETCS B MHOXECTBE
OIMHAKOBBIX 3JIEMEHTOB, PACIOJIOKEHHBIX MPEUMYIIECTBEHHO PaBHOMEPHO
B MoJie 3peHus yesioBeka. Takoe MpOCTPaHCTBO HA3bIBAETCS arpeCCUBHBIM TO-
JieM. MHOroaTaXKHbIN XKWIOKW JOM C OOJIbIIMM KOJMYECTBOM OKOH SIBJISIETCS
MPUMEPOM arpeCCUBHOTO BU3YaJbHOTO MOJISI. ATPECCUBHOCTb BUIMMOTO TOJIS
OOBSICHSIETCSI TEM, UTO, BO-TIEPBbIX, BOBHUKAET CJIOXHOCTh MPU OIpeaeIeHun
OIMOPHOI TOUKU M3-3a OOJIBIIOTO KOJMYECTBA OMHAKOBBIX (pparMeHTOB U 3a-
TPYAHSIETCS] KOHLIEHTpaLMsl BHUMAHUS; @ BO-BTOPbBIX, YCUJIMBAETCS HArpy3Kka Ha
on- u off-cucteMbl, MOCKOJIbKY PELENTUBHbIE MOJIsI TAHTJIMO3HbIX KJIETOK CeT-
YaTKU IJ1a3a yCTPOEHBI Tak, YTO Kaxa0e MepecedyeHue rpaHullbl «0eioe — uep-
HOe» U «4epHoe — Oesioe» («OKHO — CTeHa» U «CTeHa — OKHO») 3aCTaBJIsIeT UX
cpabaTbIBaTh. YBeJMYEHUE CEHCOPHOTO MOTOKA, a TTpaBUJIbHEee cKa3aTh ITOBTO-
pstoinasicst tHopMalMoHHas ataka, BeJeT K Meperpy3Ke 3puTesIbHOTO KaHasa
CBSI3U, B OCOOCHHOCTU €r0 3pUTEJIbHBIX LIEHTPOB. YenoBeK NMpU TaKO CTUMY-
JISILMU BBIHYKIIEH MOBBIILIATH CBOM BHYTPEHHME 9HEPrOpeCypChl, KOTOPbIE pac-
XOIYIOTCSI TP MUHUMAJIbHOM MOJYYeHUU HOBOM MH(OpMAIIMK, TTOBBIIIAIOTCS
YTOMJIIEMOCTb, IETPECCUBHOCTD, YTO, KaK CJIEACTBUE, BEACT K pa3npaxkeHUIO.

Bonee Toro, arpeccUBHBIE MOJISI pa3IMUalOTCs 10 CTEIIEHU arpeCCUBHOCTH.
Hawubonee arpeccBHBIMM, COTJIaCHO McclemoBaHmsaM B. A. @uimmHa, okasza-
JIUCh TECThI <«ITPOXKEKTOP», COCTOSIIIMI M3 KOHLIEHTPUUYECKUX OKPYXXHOCTEH
(83 %), u «tenpHsKa» (71%) — U3 Yepemyroimxcs mojoc. bonpmoit nHTepec
BBI3BIBAJIO U3YUYEHUE BIUSHUS TMHAMUUECKHUX arpecCUBHBIX MOJIel Ha aBTOMa-
THIO cakkad. B KauecTBe arpecCMBHBIX JUHAMUYECKUX TOJIEH MCITOIb30BaIN
NBUXKYIIMECS 1IaXMaTHbIE TECThI, MMPU 3TOM ObLIO OTMEYEHO U3MEHEHUE OpU-
EHTAallMU CaKKall, yBeJMUEHHUE X aMIJIUTYAbl U YKca. DTO CBUIETEIHCTBOBAIO
0 TOM, UTO OHU SIBJISIIOTCS 00Jiee CUIbHBIM 3PUTEIbHBIM pa3ipaxkKuTeIeM.

Merton ucciienoBaHust arpeCCUBHOCTU 00beKTa U (POHA MOCTPOEH Ha OCHOBE
MPOCTPAaHCTBEHHO-YaCTOTHOTO, YaCTOTHO-BPEMEHHOIO CIIEKTpa U LIBETOBOTO
cnexkrpa. Co3naHHas MeTonuKa hUabTpalmuu U300pakeHUit B MPOCTPAHCTBEH-
HO-YaCTOTHOM 00JIacTH JIETKO TO3BOJIIET OOBEKTUBHO BbIACIUTH arpeccuB-
HyI0 BU3yaJibHY10 cpery. CoBpeMeHHbIe METOIbl ONTUCAHUS TPOCTPAHCTBEHHO-
YACTOTHBIX CMEKTPOB HATypaJbHbIX U MCKYCCTBEHHBIX CLIEH MO3BOJSIOT yCTa-
HOBUTb MX 3aBUCUMOCTb OT CBOMCTB arpeCCUBHBIX M HearpecCMBHBIX M300pa-
JKeHUI. MeToabl TPOCTPaHCTBEHHO-YACTOTHOM (DUIBTpAIlUA M300pakeHU
MO3BOJISIIOT 3apaHee OTHECTU TOT WJIM MHOW BUIEOCIOXET K arpeCCUBHBIM WU
HearpecCUBHBIM TOJISIM (CM. LIBETHYIO MJUTIOCTpanuio 12.1).

O0paboTtka nHGOpPMALMKU O CLEHE, LIEIOCTHOM O0BEKTE U ero AeTalIsaX, Kak
MBI YXXe 00CYyXIaju, TepeaaeTcs Mo pasHbIM KaHallaM 3pUTEIbHON CHCTEMBI.
Oco0ObIiT MHTEPEC TIPEACTABIISICT aHAJIU3 APYTUX HEOCO3HABaeMbIX (DaKTOPOB,
a IMEHHO ceMaHTUuYeckux dakTopoB crpecca. Hanpumep, MajnozamMeTHbIE 13-
MEHEHMST TMHAMUYeCKO MUMUKM cobecenHuKa, HacTpoeHue Tomnsl. [1o Ha-
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omoneHussM A. BuiikuHca, ero uchnbITyeMble BOCIIPUHUMAIOT M300pakeHue
KOpPOOOUKM CEMSTH JIOTOca KaK KpaliHe omacHoe (CM. IIBETHYIO WJUTFOCTPAIIUIO
12.2). O0bsicHeHust HeT. [Ipyrue, O0JU3KKMe K reKcaroHaJlbHbIM, CTPYKTYPhI HE
TOJIbKO HE BbI3bIBAIOT y>Kac U MaHUKY — COTbl MEIOHOCHOM IMyesibl, a, HAa000-
POT, BbI3bIBAIOT BOCXMIIIEHUE KPACOTOM reKcaroHaabHON YIaKOBKH.

Mbl cpaBHWIM U300pakeHe KOPOOOUKU CeMSIH JIOTOca 1 TamnyJsl 00JbHOTO
(uBetHas nutoctpaius 12.2). KitoueBoit sisBujiach MPOCTPAHCTBEHHAS 4YaCTOTA
9TUX U300paxkeHUt TIpU ONpeneIeHHOM paccTossHUU. B o0bsicHeHun addexra
crpaxa nepea apipamu (the fear of holes) MblI coryiamraeMcsi ¢ BBICKa3bIBAHUSIMU
BBIJAIOLIErocsl aHMIMICKOro yyeHoro u noiutuka T. Makoses (1800—1859),
KOTOPBIi, B YaCTHOCTH, ucall: «4yma Oblia Oosiee CMEPTENbHOI, UeM ocria, HO
OHa TIocellaja Hail O0eper TOJIbKO OMWH WX ABa pa3a, B TO BpeMs Kak OcIa
Bcer/ia Obl1a MEeXAy HaMU, 3aMO0JIHSS KJIaa0uIa MEPTBbIMU, U3MYUMBast MOCTO-
SIHHBIM CTPaxXOM BCEX T€X, KTO He 00JieJl, OCTaBJIsIsl Ha JIMLAX JIIOJEi, )KU3Hb KO-
TOPOil OHa Molllaania, YpoIJIrMBble 3HaKM, KaK 3HaK ee CuJibl». CrnemnoBaresib-
HO, JIIOAU JOJKHBI OBLIM OCTeperaThCsi OOJbHEBIX, IJISI TOr0 UM Hauo ObLIO 3a-
MeyaTh BHEIIHUE MPOsIBIEHUS ochbl. [lamysbl npeacTaBisitoT coboii r1aBHOE
BHEIIHee MposiBiaeHrue ocIbl. [lepnomnuyHOCTh Mmamnyiabl oKoyio 1 ¢/rpaa. mpu-
MEpPHO Ha paccTosiHUU 1,5 M OT IMOBEPXHOCTU Tea. Ha 1iBeTHON WiuTocTpaluu
12.2 marTepH maryJi CONOCTaBJIeH ¢ MaTTEPHOM KOPOOOUKM ceMsIH JjoToca. Ha
paccTossHUM 1,5 M OT KOPOOOUKM MEPUOIMYHOCTh aHAJIOTUYHA MePUOIUIHO-
ctu namyn. Ha aToit auctaHumum KopodoyKa CeMsTH JIOTOCA BBI3bIBAET Y MHOTHX
JIIOJIEH TPEBOTY, TTOCKOJIbKY HAXOIUTHCS BO3JIE OOJIEHOTO OMMAacCHO — MHMEKIINS
00BIYHO PA3HOCUTCS MO BO3AYXY Ha pacCTOSTHUM J0 1,8 M OT Hero.

Takum o6pa3oM, CyllecTBYeT B3aMMOCBSI3b ONTUYECKUX (DaKTOPOB U CEMaH-
TUKMU clieHbl. X B3auMoJeicTBUE — 3TO OJMH U3 BaxkHe X (hakTopoB, obe-
CMEeYMnBaIOIIMX BO3MOXKHOCTD YIIPaBIeHUS LieJIeHaNTpaBIeHHOM AesTeTbHOCThIO
yenoBeka. OO yrpaBaeHUN TIeJIeHAITPaBIeHHOM AeSITeIbHOCTHIO YeJI0BEeKa C IMo-
MOIIIbIO arPeCCUBHBIX CTUMYJIOB MU3BECTHO JABHO: UX MCIIOJIb30BAIM €llIe 11a-
MaHbl B PUTYaJbHbIX Oprusix. M3BeCcTHBI OIpeje/ieHHble MPOCTPAHCTBEHHO-
BPEMEHHbBIC CTPYKTYPhI M300pakeHUI, OKa3bIBAIOIINE SMOIMOHAIBHO I10JI0-
JKUTEJIbHOE 1 SMOLIMOHATLHO OTPUIIATEIbHOE BO3JEHCTBUE HA YeTOBEKa.

J1o HeIaBHETO BPEMEHU He yIaBaJIOCh HAMTH MEXaHU3M, BBI3BIBAIOIINH TC-
KoM@OPT 1 Jaxe CTpecc TPU BOCTIPUSITUN BHEITHETO apXUTEKTYPHOTO obpa3a
3nanuii. [1o nanueiM GMPT, BocnipusiTue pa3HbIX apXUTEKTYPHbBIX CTUJICH U3-
MEeHSsIeT MeTabO0IM3M MO3ra, IepecTPOiKY aKTUBHOCTU HEHPOHHBIX ceTeil. Bos-
MOXHOE€ O0BSICHEHHE MeXaHU3Ma 3THX SIBJIEHUII OCHOBAHO Ha aHaJIM3€ YacTo-
ThI MEJIbKaHUI CBETWJILHUKOB JIJISI OCBEILEHUs YU, TTOMEIIEHUI, peKJIaMbl,
BelllaTeJIbHOTO TeJIeBUACHNS U peKJIaMHBIX KaHaioB MHTepHeTa. B pse ctpaH
3aKOHONATEbHO 3aMpellleHbl MeJIbKaHUsl ¢ OINpele/IEeHHON YacTOTON U SIpKO-
CThIO BelaTeJbHOro TeneBuaeHus. CyllecTByeT ciiyxk6a KoHTpoJsi. Huuem He
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OTrpaHUYECHHbIE MEJIbKAHUS SIPKOTO CBETA B COYETAHUU C HABSI3UYUBBIMU 3BYKO-
BBIMU pUTMaMU, OJIM3KMMM T10 YaCTOTaM K JIPEBHUM IIIAMaHCKMM pUTyajaM,
nepecTpanBaloT co3HaHue. Bo3aeiicTBrue Ha yeoBeKa Mo MHTEHCUBHOCTU 3THUX
«3aKJIMHAaHU» COU3MEPUMO CO 3BYKaMM LITOpMaA, M300paxkKeHUsl Nepruoande-
CKMX HaOeramoIux BOJH, CO BCMbIIIKAMU MOJTHUI U TPOMOM HaJ TOJIOBOiA, HO
C BPEMEHHOM 4acTOTOM 3HAUUTEIBLHO 00Jiee OMAaCHOM.

Oco0blil MHTEpEC NPENCTABIISIET YIIPABIEHUE CBETOM YEPE3 CyNpaxmuasmMaib-
HOE€ PO BCEM TOPMOHAJIBHOIM CUCTEMBI YEJIOBEKA; 3TO CBSI3aHO C OTTPEAETICHHBI -
MU YaCTOTaMU MEJIbKaHUS CBETA — OT CYTOYHBIX PUTMOB U3MEHEHUS OCBEIIEH -
HOCTH 10 HEOCO3HABAEMbIX MEJIbKAHUI ra30pa3psiiHbIX JaMIl U CBETOIUOIHBIX
CBETWJIBHUKOB Ha paboyeM MecTe, TPOX0Ta U JIa3ePHBIX MeJIbKaHU i (HEOTpaHU-
YEHHBIX JIJI1 BO3MOXKHOCTE IJ1a3a MHTEHCUBHOCTEM) BO BPEMSI MACCOBBIX Tpe/I-
crapieHuit. CoBepIIEHHO MHYIO KapTUHY Jal0T €CTECTBEHHbBIE CLIEHbI B OObIY-
HOM, HE IITOPMOBOM COCTOSIHUM. AMIUIMTYIA NPOCTPAHCTBEHHO-YaCTOTHOTO
creKTpa n300pakeHUi TaKUX CLEeH YMEeHbILAaeTCsl 00paTHO MPOMOPIIMOHATBHO
npocTtpaHcTBeHHOI yactore [Field, 1987].

12.3. OPHAMEHTDbI KAK MAPKEPBI

OpHaMEeHTBI MPEACTABISIOT 0COObINi MHTepec. Bo-nepBbiX, 3T0 n300paxe-
HUSI, TPUHLUITMAIBHO OTIMYAIolIecs] OT M300pakeHUi HaTypalbHbIX CLEH
CBOEI MepUOAUYHOCTbIO. BO-BTOPBIX, 3TO CUMBOJIBI apXeTura yejgoBeka. Op-
HAMEHT MO CBOEU CTPYKType PUCYHKa HAllOMUHAET TMOBTOPSIOLIUICS TEKCT
MaHTpbl. B KauecTBe CTUMYJIOB JUIS U3YyYEHUST ICUXO(DU3UOTOTUYECKUX PeaK-
LI pa3HbIX JIIOIE HaMU ObLIM TakKe UCIOJAb30BaHbl U MapPKEPhl apXETUIIOB.
M3 1300pa3uTebHbIX CPENCTB BhIPAXKEHMST apXeTUITMUECKUX 00pa3oB Haubo-
Jiee TIOCTYIHbI OPHAMEHTHI.

st pa3paboTKu METOAOB U3YYEHUS MPOSIBICHUI apXeTruia HaMu ObUIU BbI-
OpaHbl opHaMeHThl. OHU MOTYT HOCUTb aOCTPaKTHBIN (CUMBOJIMYECKUIT) Xa-
pakTep, MOTYT BKJIIOUATh 2JIEMEHThI PACTUTEIbHOTO MUPA, MOTYT HATOMUHATh
JIMLIO YeJIOBEeKA WUJIM COlEepXkaTh €ro B KaYeCTBE COCTABHOM YacTH, JIEMEHTOM
OpHaMeHTa MOTYT CIYXKUTb IIpUdThl. OpHAMEHT BCeTaa HOCUT HallMOHATbHbII
U MOJINTUYECKUI XapakTep. JI1000i1 My3eit aTHOrpaduu ropauTCcsi CBOUMMU KOJI-
JIEKIUSIMU OpHaMeHTOB. OHU SIBJISIIOTCS HEU3MEHHOW COCTAaBJISIONIEH NEeKO-
pa Mmocybl, OAEXKIbl U apXUTEKTYpbl. OJHAKO 10 CUX TTOP HEMTOHSITHO, UCIIOJIb-
3yeTcsl JIM ONpeeeHHbI OpHAMEHT STHUYECKUMU TPyIIaMu, OJIUM3KUMHU MO
CBOMM IFeHETUYECKUM XapaKTepUCTUKaM, BOCIMTAHHBIMU B OJHOM cpelie, Mpo-
JKMBAIOIIMMU Ha OHON TEPPUTOPUM, WIIM BaskHa COBOKYITHOCTb pa3HbIX (hak-
TOpoB. Borpoc 06 ycToiYMBOCTY OpHAMEHTA JU1S1 PA3HbIX HAPOIOB UJIU XK€ O €T0
CBSI3U C MECTHOCTbBIO TPEOYET NaJIbHENIIETO UCCIEN0OBAHNS.
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OpHaMEHTHI CJIy>KaT He TOJIbKO MCTOYHMKOM HaCIaXAeHUsI U CaMOBBIpaXKe-
HUS YeJIOBeKa, IPYIIIbI JIIOACH, HApOAHOCTU M HALIUM, HO M OOBEKTOM TTOJIUTH -
YECKOT0 BbIPAXKEHUS, MTOJIUTUYECKO 60pbObl. OpHAMEHTHI MPUCYTCTBYIOT Ha
HEKOTOPbIX TOCYAAPCTBEHHBIX CUMBOJIax, dJarax, repdax v T. 1. OHM BO MHO-
TOM SIBJISIFOTCSI MHCTPYMEHTOM CaMOUIeHTU(UKALIMK Hapoa.

YpesBbluaitHO BaxKHA MHTEPIIPETALMsI OPHAMEHTA KaK CPe/iCTBA CAMOUICHTHU -
uKanM, MMOCKOJbKY OH SBJISIETCS HE TOJIBKO 00BEKTOM KYJIBTYPhI, HO W CPeI-
CTBOM MOJIUTUYECKUM OOPLObI, MHGOPMAIIMOHHON BOMHBI. [T0aTOMY B KauecTBe
BaXXKHEMILIEH Ipynmbl CTUMYJIOB MPU pa3pabOTKe METOMOB UCCIEIOBAHUS apXe-
TUMA YeJoBeKa UCIOJb30BAIMCh OpHaMeHThI. [l atoro B UHcTUTyTE (husmo-
snorun umenu U. I1. ITaBmoBa PAH B. CeMeHOBoOI1 ObUT cOOpaH YHUKATbHBIN
0aHK M300paXkeHWiT — OpHAMEHTOB MPAKTUYECKM BCeX HApoJaoB. B pesynsraTe
paboThI €10 Co3/1aHa KOJIIEKIIUS, KOTOpasi TOMUMO BO3MOXKHOCTH 9CTETUYECKOTO
HacJaXIeHUs 1aeT BO3MOXXHOCTb JIJIsI CEPbE3HBIX HAyYHbIX U3bICKaHU . C ToMo-
1IbIO LIM(PPOBOIT 00paOOTKM N300PaKEHNUIA, BXOASIIMX B 3TOT OaHK, HAYaT ITOUCK
3aKOHOMEPHOCTe B KOHCTPYKIIMSX OpHAaMeHTOB. OObeM 3TOro MCCeI0BaHUs
BBIXOJUT AAJIEKO 3a TIPeesIbl Hallleii KHUTH.

PaccMoTpuM JUIIB Ba THIIAa OPHAMEHTOB, MMEIOIINX OTpene/IcHHYIO (hop-
My, HO HE Ccofiep>KallliX SIBHOI CMBICJIOBOM Harpy3ku, — aOCTpaKTHbIE U PaCTU-
TenbHbIe (puc. 12.3).

Metoauka onucaHusi 3TUX MPeABaAPUTEIbHO OTOOPAHHBIX OPHAMEHTOB ObLTa
HaMU TOCTpPOeHa Ha MPOCTPAHCTBEHHO-YACTOTHOM $I3bIKE, Ha KOTOPOM TpHU-
HSITO OIMKMCBIBATh KaK M300pakeHne, TaK U pabOTy pa3HbIX 3BEHbEB 3pPUTETLHOM
cuctembl [Lllenenun u ap., 1985]. B kayecTBe MpocTpaHCTBEHHO-YACTOTHOM
XapaKTEePUCTUKKU M300pakeHUN MCIOIb30BAIM YIoJ HAaKJIOHA aMIUIMTYIHOTO
CIeKTpa U300pakeHus B jorapudmudeckoii cucteme koopaunar [Field, 1993].
Tak KaK UCXOIHBIN CMEKTP U300pakeHUsT — ABYMEPHBII, Mepe] BEIUUCICHUEM
HaKJIOHa OH MPeoOpPa30BBIBAJICS B OMHOMEPHBIN MyTeM YCPEIHEHMS eTo ceve-
HMI, OpUEHTALNKA KOTOPBIX OXBaThiBaM yros 360 rpamycos (Bcero 1000 opu-
eHTanuii ¢ maroM B 0,36 Tpamyca). 3aTeM ITOJydeHHOE YCPETHEHHOE CCUCHHE
CMeKTpa METOA0M HaMMEHbBIIMX KBaJApaTOB allPOKCUMUPOBAIOCH MPSIMOI JIU-
HUEU, nanee BBIYMCIISIICS TAHTEHC YIJla MEXIy 9TOU JTMHUEH U OChlo abciucce.
3HaueHue TaHTeHCa MCIMOJb30BaIM B KaUueCTBE XapaKTEPUCTUKU CTEIIeHU Ha-
KJIOHA CTIEKTpa.

WssectHo [Field, 1993], uto rpaduku ceyeHUil aMIUIUTYIHBIX CIEKTPOB
OOJIBILIMHCTBA M300paXKeHUl JOCTATOYHO TOYHO OMMCHIBAIOTCSI BbIPAXKEHUEM
Jfk, tne f — nmpocTpaHCTBeHHasl 4acToTa, a KO3 (UIIMEHT k, paBHbII TAHTEHCY
HaKJIOHA ceYeHMsI criekTpa (B jorapudmMuyeckoM MaciuTade), A HaTypaib-
HBIX CLIEH TTPUOJIM3UTESIbHO paBeH 1,2.

MbI conoctaBuwiIM rpaduky aMIUTUTYA IPOCTPAHCTBEHHO-YACTOTHBIX CIIEK-
TPOB 1 alMPOKCUMUPYIOIIUE UX MPSMBbIE 151 U300pakeHUST €CTECTBEHHBIX CLIEH
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Puc. 12.3. leomeTpuyecknii n pacTUTenbHbI OpHaMeHTbI. [padukn amnnutys
MX NPOCTPAHCTBEHHO-YACTOTHbIX CMEKTPOB M annpoKCUMUpyoLLue npsimble

U MccliefoBaHHBIX HaMy opHamMeHToB. Ha puc. 12.3 mokazaHa anmpoKcuMarius
MPSIMBIMU YCPEAHEHHBIX CIIEKTPOB IBYX HAOOPOB U300paKeHUT — eCTeCTBEeH-
HBIX CLIEH M OpHaMeHTOB. [IJIg MepBoro crekTpa TaHTeHC HaKJIoHA TIPSIMOi Co-
crasnsier 1,23, ns Broporo — 1,34. M3 aToro cienyet, 4To 3TU U300paxkKeHUs
OTHOCSATCS K pa3HbIM KijlaccaM. TaM Xe MoKa3zaHa anmpoKCUMaliusl YCpeaHEeH-
HbBIX CMEKTPOB M300paXkeHU JUIsl IBYX TUIIOB OpHaMeHTOB. [l nmepBoro op-
HaMeHTa (a0CTPaKTHOIO) CIIEKTpa TAHT€HC HAKJIOHA MpsIMOii cocTapisier 1,34,
st Broporo — 1,32. Ha mpeacraBieHHOM rpaduke oOHapyKMBAaeTCsl BBICOKMI
MOIBEM B 00JIACTU CPETHUX TPOCTPAHCTBEHHBIX YACTOT IMTPEUMYIIIECTBEHHO JIJIST
MepBOro OpHAMEHTA.

Bbicokuii moabeM B 00J1aCTH CPEAHUX TPOCTPAHCTBEHHBIX YaCTOT YKA3bIBAeT
Ha 0OJIbIIYI0 arpeCCUBHOCTD 3TOTO T€OMETPUYECKOr0, a0CTPAKTHOTO OpHAMEH-
Ta. OO0 arpecCUBHOCTH MEPUOTUIECKUX CTPYKTYD, OJIM3KUX K AOCTPAKTHBIM, TO-
BOpUJIM pasHble uccaenaoBatenu [Wilkins, 1999; 2002]. ITpumepsl arpecCUBHBIX
9JIEMEHTOB TIpeICTaBIeHbI Ha puc. 12.4.
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Puc. 12.4. ArpeccrBHbIe 3r1IEMEHTbI OPHAMEHTOB

I'AABA 1 3

«OBbEKTMBHBIE MAPKEPDBI»
BO3AEMCTBMS HEOCO3HAHHOIO
BOCIIPUATUI

13.1. HEOCO3HABAEMBIE PEAKLIMM
MO3TA HA CEHCOPHBIE CUTHAADI

JI10001i CEeHCOPHBII MPOLIECC COCTOUT U3 OCO3HABAEMbIX I HEOCO3HABAEMBbIX
cocTaBisonMx. Eciy cunTaTh KOJMUYECTBO TepeaaBaeMoii B MO3T MH(opma-
LIMM KaK MPOU3BEJECHUE BEpXHEN IPaHUYHOI YacTOThl MeJIbKaHUii, 3aMETHBIX
a3y uyejioBeka (a 3To okoso 55 [i1), Ha YKUCIIO OJHOBPEMEHHO pabOTaIOIINX
BOJIOKOH B 3pUTEJIbHOM HEpBe uejioBeKa, KoTopbie mpumeM 3a 880 000 (u3
YCTAaHOBJIEHHOTO Auamna3oHa s pa3Heix Joaeit B 800 000—1200 000 BosoKOH)
[[nesep, baunkos, 1964], To momyuum 45 000 000 IBOMYHBIX EAMHULL B CEKYH-
1y [Schober, 1956]. ConocTaBuB MOJy4eHHbIE JaHHBIE ¢ KOJIMYECTBOM UHGDOP-
MallMu, Ha Tepeaadyy KOTOpoii 3a eIMHUILY BPEMEHM pacCuMTaH TeJeBU3UOH-
HbI KaHaj, MOJYyYUM YIOBJIETBOPUTEIbHOE UX COOTBETCTBUE. DTO OyIET TOM
MpeaeJbHON BeJIUUMHON MH(POPMALUKU, KOTOpash MOCTYMaeT B MO3T U MOXET
OBbITh MCITOJIb30BaHA MO3IOM, a MOXET ObITb MU HE MCIoJb30BaHa. [locTynus-
ast uHGOopMaLusl MOXET ObITb OCO3HAHHOM, a MOXKET ObITh U HEOCO3HAHHOMA.
HMMeHHO Takoe KOJIM4YecTBO MH(MOPMAIIMU MOXET IMOCTyNaTh B MO3T. OUeBUAHO,
YTO MEXIy pa3HBIMU 3JIeMEHTAMU N300pakeHUsI MOTYT ObITb pa3Hble CTATUCTH -
YecKue CBSI3HU.
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Ha teneBu3noHHOM Kajape 50-X roioB MPOIIUIOro BeKa MOTLJIa ObITh CJIOKHASI
JKaHpoBasl ClieHa, a MOrJia OBbITh M300paxkeHa OfHA OyKBa WJIW JIMIIb YePHBII
KBaapaT Ha cepoM (oHe. [ToaTOMy €cTeCTBEHHO, YTO KOJMYECTBO BOCIIPUHM-
MaeMoil 4eJJoBeKOM MHGbOPMALIMK MbITATMCh UCCIEI0BATh JOCTYITHBIMU TOTA
MCUXOJOTMYECKMMU METOJaMUM, OCHOBAaHHBIMU Ha OTBETAX UCIBITYEMBIX O CO-
Jiep>KaHUU TOTO, YTO OHU BUIEIM HA SKpaHe B MOMEHT MPeIbsBIEHUS N300pa-
JKEHUS B OMHOM-IBYX Kaapax (M3 U3BECTHOTO UCITBITYeMbIM Habopa n300pake-
HUt 00bekTOB) [Sziklai, 1956].

ITosyyeHHble TaKUM 00pa3oM 3HAYEHMSI MPOIYCKHOM CITOCOOHOCTH 3pU-
TEJbHOM CUCTEMbl OKa3bIBAIOTCSI BCETO JWILb B auarazoHe 20—50 1BOMYHBIX
eIVHUIIL B CEKYHIY 3a BpeMs npeabsBieHust okojo 100 mc [Iesep, LlykkepmaH,
1961]. B aTux nccienoBaHusIX M300pakeHust ObUIM YIIPOILEHbI, UCITBITYEMbIM
3a/1aBaJIM BOIIPOC TOJIBKO 00 00BEKTAX, aihaBUT KOTOPBIX ObUT UM 3HaKOM. U3
9TUX UCCIIEAOBAHMI CJIEAYET, UTO peajbHO BOCIIPMHMMAaeMasl U 0Co3HaBaemasi
nHMOpMaLMsS MOXET ObITh ropa3io OO0JIbIlIe UM ropa3io MEHbIE pacyeTHOM.
DTO CBSI3aHO ¢ 0COOEHHOCTSIMU CTATUCTUKU U300paXkKeHUsT HaTypaJbHbIX CLIEH.
IpenenpHOE KOJMYECTBO IepedaBaeMoii mHpopMmaumu [Schober, 1956] He
VUUTBIBaE€T BO3MOXKHOCTD CXKaTHsI MH(POPpMAIIUK TIPU TIEPEX0ie OT MUKCEJTBHOTO
aHaJIM3a U300PAKEHUI K YUeTy CTAaTUCTUYECKON U CEMAaHTUUECKOI CBSI3HOCTHU
9JIEMEHTOB U300paXeHUsI B PEUENTUBHBIX TOJISIX 3pUTENbHOI crucTeMbl. Oco-
ObIil MHTepec MpeacTaBisieT cxkaTue MHMOpMalMKM 3a CYET U3OMPATETbHOTO
BHUMaHWUsI, 3a CUET CyKeHUs aichaBUTa, C KOTOPBIM paboTaeT HabI0daTe b,

DTH MpobIeMbl HAYaIM 00CYXXIaTh JaBHO, €IIIe 0 Pa3BUTHUSI TEXHUKH CBSI3H,
110 UHGOPMAIIMOHHOTO TTOAX0/Aa K 00paboTKe CEHCOpHOI MH(pOpMallUu. YKe
B IPEBHOCTHU WUTIO3MOHUCTHI (2 MHOTIA M MTPOCTO MOLIEHHUKHN) pa3padoTaiu
CMOCOOBI OTBJIEYEHUST BHUMAHUSI, WY MEPEKTI0YEHUSI BHUMAHMS OT OKPYXKao-
1ero Mupa (Crnocoobl MeIUTALIMN), U JaXkKe OTKIIOUYeHUs] CO3HAHUS. DTU sIBJIe-
HUS U3BECTHBI U3 MOBCEIHEBHOM XXMU3HU U U3 XyT0XKECTBEHHBIX ITPOU3BEICHUIA.
OpHako OYeHb MajJ0 M3BECTHO O METOJAX M3BJeUYeHUs] MHDOpMAILIMU, ee KO-
JINYECTBE, CONEPXKaHUU, MOJYYEHHBIX HEOCO3HAHHBIM criocoooM [KocTaHnos,
1983; Schneider, Velmans, 2008].

B ceHcopHoii ¢pu3noaoruu padboThl 1O U3MEPEHUIO0 HEOCO3HABAEMBbIX PeaK-
LM TPOBOJAMIIN TaBHO; HA 3TOI OCHOBE OBLI CO3AaH METOJ KOJIUYECTBEHHOI
OLIEHKU JIeITeIbHOCTH OPraHOB ClIyXa, TaK Ha3biBaeMasi OObeKTHUBHAs ayano-
metpus [lepuiynu, 1947]. 3aTem ObLIM HayaThl pa3padOTKKM OOBEKTUBHOMN BU-
30METPUU, BU3OKOHTPACTOMETPUU HAa OCHOBE MPOU3BOJILHO HE KOHTPOJUpPYe-
MBIX PeaKIMii MO3Ta Ha 3pUTEIbHbIE CTUMYJIbI.

OmDHOBpPEMEHHO 1IIeJl TIOMCK pellleHus psaa mpodieM, KOTOPble TECHO CBSI-
3aHBI APYT ¢ aApyroM. [TepBblif BOIpoc: Kak M3BJIeYb MHMOPMAIINIO O TOM, YTO
YeJ0BEK BMIE WM CJbIIIAA, HO MO pa3HbIM MPUYMHAM He oOpaTu Ha BTO
BHUMaHus? M3 mepBoro Bonpoca ciiefyeT BTOPOii: eCiu KpoMe 0CO3HaBaeMO
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uH(bopMay HaOII0aaTe)Ib BOCIIPpUHUMAET U MH(OPMALIO HEOCO3HABAEMYIO,
TO KaK OHa BJIMSIET Ha ero MmoBeAeHre? DTOT BOMPOC Cpa3y BHI3BIBAET TPETHIA:
eCJT BOCTIPMHUMAETCST Heoco3HaBaeMasi MH(MOPMaIIHsI, TO MOXKHO JIA yIIpaB-
JIATh TIOBEIICHHEM 4YeJIOBeKa TaK, YTOOBI OH He OCO3HaBall 3TO YIpaBlicHUE?
OTBeTHI Ha 3TU BOIIPOCH MHTEPECYIOT CaMble pa3HbIE CJIOM O0IIeCTBa U 00IIIe-
CTBEHHBIE UHCTUTYThI — OT IMOJIULIUH, CyAa, MEAUKOB, MHXXEHEPOB, MeIaroros,
MOJUTUYECKUX JeATEIe, TICUXOTePaIeBTOB, PEXUCCEPOB 10 MOIICHHUKOB U
OTKPOBCHHBIX Pa300ITHUKOB.

MBI yMBILIJIEHHO YXOOUM OT (pujtiocoCKUX omnpeaeaeHuit co3HaHus. JIyd-
11e 00paTUMCS K HaJISIMHBIM IIPUMEpaM: €CJIM CMOTPETh Ha JIIOMUHECIICHTHYIO
JlaMITy, KOTOpasi TPy YCJIIOBUU MCIIPABHOCTU CBETUTCS PaBHOMEPHO, U pa3Me-
CTUTH Ha TOJIOBE BJIEKTPOAbI, TO B criekTpe DDI Mbl HaxoguM curHan 100 I,
CBSI3aHHBIN ¢ 9aCTOTOM MeJTbKaHUs JIaMITbl. CliemoBaTesIbHO, Hallle CO3HAHME
He Buaut 100 [i1 MenbKaHUIi, HO 3pUTEJIbHASI CUCTeMa UX IPOBOIUT B MO3T (TO,
YTO JIaMIla MEJIbKAeT, MOXHO ITPOBEPUTH, ITOMECTUB (DOTOMMON IIepen 3TOoit
Jlamnioit, — Mbl oOHapyxkuBaem 3tu 100 Iir MmenbKaHuMit). DTO 03HaYaeT Takxke,
9TO co3HaHue «He BUaUT» 100 [i1 MenbkaHMii, a TOMCO3HAHUE UMEEeT 3Ty UH-
dopmanmio. UMeHHO TaKOTO pojia CUTYalluy MBI OOCYK/IaeM B 3TOI KHUTE.

Ectb 1 GoJiee cI0KHBIE CUTYaIlMH: €CTU TIPEIbIBUTH Ha KOPOTKOE BpeMsI Ha
SKpaHe M300pakeHne OJIM3KOTO IS MCITBITYEMOTo YejioBeKa M He3HaKOMIIa,
a 3aTeM JaTh ITIOMEXY, TO Mbl YBUIUM Pa3HMILY B OTKJIMKAaX MO3ra IO JaHHBIM
DOI. UMeHHO B TAKOM XOJI¢ pacCyKIeHUI 0COOYIO MOIMYJISIPHOCTh B OOILIECTBE
MTOJTYYMIN MCCIIeI0BaHUsS «IBaALaTh ISTOTO Kaapa». TepMUH «IBaalaTh Iisi-
ThI Kaip» HE coBceM ToueH. B kuHo anoxu 1920—1990-x ronos ucnoab30Bajin
(M ICTTIONTB3YIOT B CYIIECTBYIOIINX IO CHX TIOP CTapbIX KMHOTEAaTpax) YacTOTY
KaJIpoB ABAALIATh YEThIPE B CEKYHIY. DTO 00IeMUpoBoii ctanaapT. Ho yacrora
MenbkaHuii B 24 11 3ameTHa. [ToaTomy eiie B 1920-e roabl, BCKope 1mociie BBe-
JIeHUs B KMHO JIBaAlIaTUUETHIPEXKaAPOBOTO CTaHIApTa, CTAJId MIPUMEHSITh 00-
TIOPATOP, TTO3BOJISIONINI TTOKa3bIBaTh KaXkIbIi Kaap ABa paza. Takum oopa3om
yacToTa MeJIbKaHUI 9KpaHa yIBalBaeTCs M JOCTUTAET COPOKA BOCEMHU B CEKYH-
ny. [IpuMeHeHne 00TIOpaTOpa CTajl0 HICTUHHOM HAXOIKOM, TaK KaK ITO3BOJIMIO
YBEJIMYMBATh YaCTOTY KaJpPOB U «IIOATOHSTH» €€ B HEOCO3HABAEMYIO 00JIACTb.
YBenuueHre 4acTOThl KaapoB KMHO 3a CYET YBEJUYEHUST CKOPOCTU TPOTSIK-
KU TUIEHKW KOHOMWYECKU HEBBITOIHO; TPU OOJBIINX CKOPOCTSIX MPOTSIKKU
IUICHKU TpeboBajach 0oJjice TOPOTOCTOSIIAsT JICHTOIIPOTSDKHAS aIlaparypa,
YBEJIMIMBAJICS PACXOJl TUICHKH M3-3a €€ TMOBBIIICHHONW M3HAIIMBAEMOCTH, I10-
3TOMY KMHOAIIIapaTypy ¢ 0OJIbIIIEi YaCTOTOM KaApOB B CEKYH/IY MUCITOIb30BaIN
TOJIBKO B TIPUKJIAAHBIX LEJISIX (HalpuMep, JUIsl UCCIeTOBaHUs B3aUMOIEUCTBUS
cHapsina ¢ 6poneit). Kcraru, otorpacduu mynu, JeTsiieil co CBepX3BYKOBOM
CKOPOCTBIO, M ()OTO BO3HUKHOBEHMS YIApHOI BOJHBI OBLIN cleTaHbl D. Ma-
XOM B UPEe3BBIYAITHO OCTPOYMHBIX OITbITax elne B XIX Beke. JICHTOIIPOTSKHBIC
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MEXaHU3MBbI C YacTOToi B nBanuarh nath (uau B CIIA — TpuauaTh) KaapoB
MPUMEHSUIN JIJIs COTJIaCOBAHUSI KMHO C TEJIEBU3MOHHBIMU €BPOIEUCKUMU WU
aMepUKaHCKMMU cTaHaapTamu. B KoHie XX Beka MosiBUIMCh HOBbIE CTaHIAP-
Tbl KUHO — IMAX u ap.

B reneBugenun CCCP u 3anagHoii EBponbl Obl1a UCIIOJIB30BaHAa KaapoBast
yacrota 50 Ii1, B CeBepHoit AMeprike — 60 [i1. DTr 4acTOThl OBUIM MPUBSI3aHBI
K YacToTe KoJiebaHMii Toka B ceTu. B TeneBuaeHun npu yacrtore 50 uaum 60 Tix
KCTIOJI30BAIMCh MOAPSI ABA MOJYKaApa; HA CAMOM JIeJIe KaXIbIA U3 HUX — 9TO
MOJIHBIN Kajp, HO C TPOPEKEHHBIMU CTPOKAMHU (B OTHOM cJlyyae — YeTHbIE, BO
BTOPOM — HeueTHbIe). B KNHO SKOHOMWJIM Ha TIJIEHKE U KayeCTBE JEHTOIPO-
TSDKHBIX MEXaHU3MOB, B aHAJIOTOBOM TeJIeBUACHUM SKOHOMWJIU Ha TOJ0Ce Ya-
croT. LludpoBoe TeneBueHUE MO3BOIMIIO 33 CUET CXKATUS MEPEUTH K BbICOKOM
YETKOCTH.

JornycTruM, B aHaJIOTOBOM TeJIEBUIEHUU COPOK IEBSIThIN U MATUAECATHIA MO~
JIyKaJpbl 3a1al0TCS ITPOCTO KaK MpoOesbl, a Ha BCEX OCTAJIbHBIX Kaapax — U30-
OpaxkeHue JiecoB U Iosieil. B 3ToM cilyyae aBa MyCTBIX CBETJBIX Kaapa OymyT
cJierka 3aMeTHbI, HO OHU MEHSIIOT BOCTIpUSITHE Bcero cioxeTa. Betaska, ripen-
cTaBJsiolasi co0oi BCEro Jiilb OOBIYHBIN CBETJIBIM MM TEMHBIM Kaap, OcCy-
LIECTBJISIET CUHXPOHM3A1I1I0 BCero Mo3ra. [109ToMy BO MHOTMX CTpaHax mono0-
Hble BCTaBKM 3allpelleHbl B BELIATeJIbHOM TEJEBUIEHUU.

13.2. DAEKTPODHLEDAAOTIPAOMIECKININ
KOHTPOABb HEOCO3HABAEMOTIO
BO3AEMCTBUS HA 3PUTEABHBIN
AHAAM3ATOP

YKazaHHbIe B TIpeabAyIIeM Taparpade BCTaBKM-TIPOOETbI B POJUKE MOXK-
HO OOHAPYXWUTh BU3YAJIEHO TIPW HETIOCPEIICTBEHHOM TPYIOEMKOM ITOKaIPOBOM
IIPOCMOTPE, HO JIETKO BBIIBUTH (DOTOMETPUYCCKUMH aIlIapaTypHBIMU METO/IA-
Mu. Takue BCTaBKM MOXKHO JIETKO 3aMETHTh U IO PeaKIMU Ha HUX MO3Ta I10-
TpeOuUTENIs Ha KaK Obl CKPBITYIO OT HETO B pOJIMKe MH(MOpMaLMIO. DT peakiun
MOXHO 3a(hMKCUPOBATh C TTOMOIIIbIO COBPEMEHHBIX 3HILIe(anorpados.

B D3I MOXHO BBISIBUTb HE TOJBKO SIPKOCTHbIE BCTABKU-OJIAHKU, HO U Ce-
MaHTHYecKHe BcTaBKU. CoBpeMeHHast 00paboTKa MOXET BBIIETUTh OTKIMKU
Mo3ra Ha KampoByio yactoTy u 60, u gaxe 100 Iir. Panee mojoca mpomnycka-
Hus sHuedanorpacdos He npessiinana 30 i1, B 6osiee MO3AHUX MOAMDUKALIM-
sIX 2JIeKTposHLIedaorpaoB HEOOXOAUMO ObLIO CTaBUThH IOJOCOBbIE (DUIb-
TPBI IJIS1 TIONABJIEHUST YyBCTBUTEIHHOCTH B oOmacty S0 I misa ImkBUmammm
ceTeBOil HaBOIKU. MIMEHHO IMO3TOMY TOIMBITKU, KOTOPBIC MPEIITPUHUMAINCH
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B 1950—1990-x rogax, BBISIBUTh C MOMOILBIO SHIIE(hATOrpaMMbl BO3MOXHOCTh
YBUIETH OTACIBHBIN Kaap (COPOK IEBITHIN U MATUACCATHIN TeJICBU3MOHHBIE TTO-
JIyKaZIphl) He YBeHYATUCh yeriexoM. CUTHAJI MO3ra Ha TaKOM YacToTe HEBEJHK,
a peXKeKTOPHBIN (DUIIBTP YCUIIUTEIIS Ha YaCTOTE HABOIKM, TIOIABIISUT U HABOJIKY,
u curHai. OTKIMK MO3ra He IMPOXOIMI M3-3a Y3KOMOJOCHBIX 3arpaskIarolInx
unsTpoB.

Terepb MmosiBUJIaCh Takast BO3MOXKHOCTh. BbUTM co3AaHbI ClielinaabHbIe CTU-
MYJIUPYIOIINE ONTHYECKUE CUCTEMBI, TIOSIBUIUCH HOBBIC YCHJIWTEIHW, HOBBIC
METOIbI 00PabOTKHM, YITYUIITMIOCH OTHOIIIEHUE CUTHAII/TITyM ycumuteneit. Cete-
Basi HaBOJIKa ITepecTajia ObITh HEITPUSITHOCTHIO. [IperbsiBlicHe CTUMYJIOB CTAJIO
BO3MOXHBIM Ha JII0ObIX KaapoBbix yactotax g0 200 [ix (a B crienraibHbIX TUC-
miesx gaxe Boine). [1loaToMy eciy M ocTaluch MpoodsieMbl momasieHus: DO
B obactu 50 Tir, To Termepb MOXHO IOAaBaTh CTUMYJIBI ¢ yacToToil 1 40, 1 60,
u 80 i1, u naxe OoJibliie HA CrIeMaTbHbBIX MOHUTOPAX.

Hamwu 6611 pa3paboTaH MeTOH YIIpaBICHHUs] KOHTPACTOM, BPEMEHHBIM U IIPO-
CTPAaHCTBEHHO-YAaCTOTHBIM IUANA30HOM IPEIbSIBISIEMbIX U300pakeHUii. Bolio
MOKa3aHO, YTO TOMAMNOPOrOBbIe MO KOHTPACTY M300pakeHusi OYKB, KOPOTKUX
CJIOB, OTIENIBHBIX OOBEKTOB MPEMMYIIECTBEHHO OOJIBIIMX pa3MepoB HabIoga-
TeJIb BOCTIDUHMMAET Jake Heoco3HaHHO. [1oydeHBI OUeHb BaKHBIC PE3yiIbTa-
ThI, Pa3BUBAIOIINE UCCIICTOBAHIS CEMUIECSATUICTHE JTABHOCTH C «IBAMIIATh TSI
TBIM KaJpoM». BIrepBble OBLTO ITOKA3aHO, YTO KOCBEHHO ITO M3MEHEHHMSIM B SHIIE-
dasorpaMMe 3KCIIEPUMEHTATOPY MOXKHO BUIIETh OTKJIMK MO3Ta UCTTBITYeMOTO Ha
HEBUAMMBIN ucnbiTyeMbiM cTuMyI [LLenenuH, Xapaysos, 2009].

MeTtonyka U3y4eHUST BOCTIPUSTHS TTOMITOPOTOBOTO TEKCTa B POJIMKE, HATIPH-
Mep «IBamIaTh IITOTO Kaupa», BKIIIOUaeT B cebOsl pa3pabOTaHHBIIN HAMU ajro-
PUTM U3MEPEHMI 1 peaTu3yOLINIA €ro aIllapaTHO-IIPOrpaMMHBII TCUXOGhU3HO-
JIOTUYECKUI MCTIBITATeIbHBIN cTeHI. DHuedanorpadus Kak 6a30Bblii 3JIEMEHT
HAIllero arnmapaTHO-TIPOrPaMMHOTO KOMITIeKca ITO3BOJISIET PETUCTPUPOBATH
curHazibl oyt Ao 200 Ii1. OrpaHUYMBAIOIIMMU YACTOTY MEJbKAHUI OCTAIOTCS
TIACTIICH, CITY>KAIINe IUTST ITPEIbSIBIICHUS CTUMYIIOB. OOBIYHO OHU MMEIOT YaCTOTY
0OHOBJIeHMS 9KpaHa He 6osee 160 Iir. EcTh crienmanbHble TUCIUIEH C BEICOKOM
YacTOTOI OOHOBJICHHMS, HO OHU BBIITYCKAIOTCSI TOJIHKO Ha 3aKas3.

BakHBIM 3JIeMEHTOM armapaTHO-MPOrpaMMHOTO KOMIUIEKCa M aJropuTMa
U3MEepEHUI SIBIISIETCST BOBMOXHOCTD YITpaBJIeHUsT 0a30BBIMU XapaKTepUCTUKA-
MM U300pakeHu . [1JIsl TOATOTOBKY CTUMYJIOB OBITH TIPMMEHEHBI pa3paboTaH-
HBIE B Halllell TabopaTopuu IIPOrpaMMbl BEMBIIETHON (DruIbTpannu (pa3pabor-
yuk — C. B. [IpoHuH). OLeHKY MOACO3HATeJbHbIX PeaKIMii B 3TOI IJaBe Mbl
pPacCMOTPHUM IO pe3yabTaTaM uaMepeHust DT

Hna uccnemoBaHust MHMOPMALIMY, MOCTYITAIOLIEH MO MPOCTPAHCTBEHHO-
HU3KOYaCTOTHOMY M OBICTPO pearvdpylomeMy BO BpeMeHHU (MarHOKJIETOU-
HOMY) KaHaJIy 3pUTCIIBHON CHUCTEMBI, HCOOXOIMMO CO3IaBaTh M300paKeHUS
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¢ OONBIIMMU YTJIOBBIMU pa3MepaMU, MTOCKOJbKY YeM HUXe MPOCTPAHCTBEH-
Hasl 9acTOTa CUTHaJIa, TeM OOJIbIIIe €€ TIEPUO. YTIOBBIE pa3Mephl 3aBUCST OT
yIaJeHHOCTU HaOoAaTes sl OT auciies. Eciau Mbl XOTUM co3/1aTh HU3KOYa-
CTOTHOE ISl HabJtonaTes sl U300paxeHrue Ha OOBIYHOM 2KpaHe, Hajao IMpU-
NBUHYTb JUII0 HabogaTeas OJM3KO K 9KpaHy, B pe3yjbraTe 4ero MOXHO
MOJYYUTh HU3KOUYACTOTHOE U300paxeHue. OqHaKoO B 3TOM ciyvyae OymeT mo-
BBIILIEHHAs1 Harpy3ka Ha akKOMOJAlUIO XpycTajiuKa ria3a. YToObl ee yMeHb-
LIUTh, HAJO MOMECTUTD TLTIOCOBYIO JTUH3Y U3 0DTAIbMOJIOTMYECKOro Habopa
nepen riazoM Habmoaatess1. Ho 3To ciuimkoM HeOObIYHBIE YCIOBUS HAOJI0-
neHus. YnoOHee MCIoJb30BaTh OoblKe 9KpaHbl. OcoOblii 3dEeKT co3aaoT
OosbIve nmoaychepbl — Bo3HUKaeT 3(deKT mpucyTcTBUs (Kak 3¢ GheKT npu-
CYTCTBMSI Ha CTEPEOUCIUIEsX). DTOT 3((HEKT COM3ZMEPUM U C BOCTIPUSATHEM
npoctpaHcTBa B IMAX nHbopManuu, NocTynaroumei mo Hu3Ko4aCTOTHOMY
KaHaJy 3pUTeJIbHON CUCTEMBI.

151 MpoKoTo Kpyra MccieloBaHUl Mbl UCMOJIb3yeM OoJjiee NelleBblii Ba-
PMAHT, KOTOPBI MO3BOJISIET AOOMBATHCS MPAKTUYECKU UACHTUYHBIX Pe3yJib-
tatoB. Ha 1seTHOI wiuttoctpaiuu 7.1 nanbl M300paXeHus Halllell yCTAHOBKH.
Hcrmonb30BaHNe TaKUX 9KPAHOB TPeOyeT HE3HAUMTEIbHBIX MO TPYIOEMKOCTH
MEePecYETOB YIJOBbIX Pa3MepoOB OOBEKTOB B paMKax Kypca IIKOJbHOMU TpUTO-
HoMmeTpuu. TakuMm oOpaszoM, sl pelieHUs] OOJbIIMHCTBA MPAaKTUUYECKUX 3a-
a4y ynobHee UMeTh OOJIbIION MIOCKUI 9KpaH U MPOEKIIMOHHYIO CUCTEMY TS
npeabsiBiacHUs: (OHA U U300paKeHU 0OBEKTOB U CLIEH, YIIpaBisiemyio DBM.

B skpaHmpoBaHHOI KaMepe ISl UCIIBITYeMOTO TTOMEIIeH 9KpaH, Ha KOTO-
POM TIPEIBSBISIOTCS CTUMYJIbI C OOJBIIUMU YIJIOBBIMU pa3MepaMu, HUBKUMU
MpocTpaHCTBeHHbIMU YacToTaMu. IllupuHa skpana paBHa 180 cMm. McnbiTye-
MBIIf MOXET HaXOAUThCS Ha PACCTOSIHUM OT 9KpaHa 1o 170 cM, To ecThb 10 pac-
CTOSIHUSI, TIPM KOTOPOM HECYIIECTBEHHO BIMSIHME aKKoMoaaluu. bosblioii
9KpaH MO3BOJISIET CO3aBaTh HU3KOYACTOTHBIC M300pakeHNsI U CUJIbHEE BIIUSITh
Ha 9MOLMOHAJIbHYIO COCTABJISIIOLILYIO BOCTIPUSITUSI.

OnekTposHuedanorpadust SBISIETCS OAHUM M3 OCHOBHBIX CITOCOOOB HC-
CJIeIoBaHUS Pa3IMUHBIX CTOPOH JESITeIbHOCTU LIEHTPaJbHOM HEpBHOI cUCTe-
MBI XKUBOTHBIX U UeioBeKa. DIeKTPODU3NOJOTUUECKIEe METOIbI OTNpeeeHUS
ncuxou3nueckux MNOporoB BOCHPUSITUS BIIEpBbIe ObLIM 000011IEHBI U hOpMa-
nr3oBaHbl B paboTax B. A. KoxeBHukosa [KoxeBHukoB, Melepckuii, 1963].
DnekTposHiedanorpapuyeckuii METOA MOMOTAET BbISICHUTD POJIb U 3HAUYEHUE
pa3IMYHBIX 00pa30BaHUil MO3ra, OTKPbIBAET BCE HOBbIE 1 HOBbIE 3aKOHOMEP-
HOCTU B ero (hyHKUMOHAJIbHON OpraHu3alyu W AesITeIbHOCTU, CBSI3U MEXIY
pa3TMYHBIMU OTAeNaMU. MeTom SIBJsieTcsl, 0e3yCcJIOBHO, HE3aMEHUMBIM IS
KJIMHUYECKO# nuarHoctuku. Ocoboe MecTo BO Bceil MpobieMe aHaau3a 0uo-
MOTEHIMAIOB 3aHUMAET aHAJIU3 BbI3BAHHBIX ITOTEHIIMATIOB, TO €CTh U3BMEHEHU
9HLedhaIorpaMMBbl, CBSI3aHHbBIX C MTOaYeil BHEIIIHETO CEHCOPHOIO CTUMYJIA.
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NMeHHO akieHT Ha (yHIaMeHTaJIbHBIX OCHOBAxX BBIIEICHUS CUTHAIa U3
1yMa, ajiroputMax oopadotku D3I, a He Ha KOHCTPYKTUBHBIX peteHusix 1950—
1960-x romoB coxpaHseT mcciemoBaHusT B. A. KoxkeBHMKOBa aKTyalbHBIMHM U
B Haim gHU. PazpaboTka ajroputMoB 00pabOTKH 3JIeKTPO3HLIe(aIorpaMm ecre-
CTBEHHBIM 00Pa30M 3axBaTbIBasla U 0011Ie0MOIOTYECKe TTPOOJIEMBI, CBSI3aHHBIE
C oNTUMAaJIbHBIM BhiaesieHneM curHana. B. A. KoxeBHukos u P. M. Meluepckuii
BBEJIM B (PM3MOJIOTUIO IMOHSITHE 3aBUCUMOCTH pa3peliarolieii ClocCOOHOCTH (hUTb-
Tpa OT YacTOThbl M OT BPEMEHM, TaK Ha3bIBAEMbIil MPUHIIMIT HEONPEAECIEHHOCTU
Tabopa. CyThb ero 3akitoyaeTcs B TOM, YTO 3M0Xa aHAIM3a 1 1MoJ10ca MPOIMYCKaHMs
¢unsTpa CBSA3aHBI MPOCTOI 3aBUCMMOCTBIO, @ UMEHHO UX MPOM3BeIeHe PaBHO
KOHCTaHTe, a HE0OXOIMMOe JIJIs1 aHaIM3a BpeMsi 00paTHO MPOMOPLIMOHATILHO pa3-
pelalIeil CnocoOHOCTH aHAJIM3UPYIOIIEH CUCTEMBI, TO €CTh LIMPUHE TTOJIOCHI
MPOMYCKAEMBIX €10 4YacTOT. TOUHOE MpenCcTaBIeHNe TAHHbIX MO IIKaJIe YaCTOT MO-
5KET ObITh TOCTUTHYTO TOJIBKO LIEHOW SKBHUBAJIEHTHOM MOTEpH MoApoOHOCTE! BO
BpPEMEHHOI KapTUHE Ipoliecca. ABTOPbI MTOAYEPKUBAIN, YTO AJIs1 aHaimu3a DOI
Heabh(EKTUBHBIM SBJISIETCSI TPUMEHEHME MOTYYMBILINX B T€ TOAbl OCHOBHOE pa3-
BUTHUE PE3OHAHCHBIX (PUIBTPOB, HEA(DMEKTUBHBIM OHU CUMTAIM U MIPUMEHEHNE
OOBIYHOTO TAPMOHMYECKOTO aHajiM3a, XOTS JOJITHE TOAbl MMEHHO 3TOT TOAXOJ
ObUT OCHOBHBIM B 00paboTke DI, KoxkeBHMKOB M MelepcKuii MpeioxXuIn
MPYMEHEHUE MOJIOCOBBIX (DUIBTPOB U MTOKAa3aln, yTo 6osiee 3(hHEeKTUBHBIM SIBJISI-
eTCsl NPUMEHEeHUe CUHXPOHHBIX KOTePEHTHBIX HAKOTUTEIEH.

OnuH 13 HauboJIee MHTEPECHBIX METOIOB — 3TO pacyeT BhI3BAHHON CUHXPO-
HU3alUM Pa3IUIHBIX PUTMOB Tekyieir DD Bo Bpemst ctumynsiuun. Dypbe-
aHanu3 DO umeer psia HemocTaTKoB. Celfyac IMPOKO MPUMEHUMO BEMBIIET-
Hoe TpeoOpa3oBaHue TeKylleir DDI. DTo mo3Bossier ucciaeaoBaTh TUHAMUKY
HE3aBUCHUMBIX UBMEHEHU I Pa3IuYHbIX pUTMOB DD, BOZHMKAIOIIMX B OTBET HA
NnpeabsiBieHUe CTUMYJIOB. MHTepec MHOTUX McclieaoBaTesieli puBJeK aHaIu3
BbI3BAHHOI MEX3MOXOBOU KOT€PEeHTHOCTH, B KOTOPOU KaXXblii ydacTok DT,
COOTBETCTBYIOIIMI MIEPUOLY CTUMYJISILIMU, PACKIAIbIBACTCS HA BEUBJETHI, Aa-
Jiee OLIEHUBAETCS MOCTOSIHCTBO (ha3bl B BbI3BAHHBIX CTUMYJISILIMEN U3BMEHEHUSIX
putMmoB DBI. Ecnu ¢aza onpeneieHHOTo pUTMa IOCTOSTHHA, 3TO TOBOPUT O KO-
TePEeHTHOCTU B JAHHOM 4YacTOTHOM nuamnazoHe. CoBpeMeHHbIE YCWIMTEIU U
BBIYMCIIUTEIbHAS TEXHUKA TTO3BOJISIIOT C BHICOKOM TOYHOCTBIO PETUCTPUPOBATD
W aHaJM3UPOBaThb BHI3BAHHYIO CHMHXPOHM3AILMIO BBICOKOYACTOTHBIX PUTMOB
BOBI (30 Iix u Beie). bpl1o MMOKa3aHO, YTO MPU PACIIO3HABAHUM YEJIOBEKOM
onpenesieHHbIX duryp yepe3 100 Mc mociie NpeabsBAeHUSI CTUMYJIa BOZHUKAET
cuHxpoHu3zanusa 3D B raMmMa-4acTOTHOM Auara3oHe, 3HAaUUTeJIbHO O0JbIast
10 CPaBHEHMIO C MPeAbsiBIeHUEM Oec(POPMEHHBIX CTUMYJIOB TOM XK€ MHTEHCUB-
HocTtH. BbuTa BBIIBUHYTA TUIIOTE3a, YTO BPEMEHHOE CBSA3BIBAHME CEHCOPHBIX
HEWpOHOB B NHMaNa30He raMMa-4yacTOThl MPEACTaB/sIeT cO00i CyOBEKTUBHOE
omyuieHue. OCHOBHBIE OTJIMYMSA B raMma-auanazoHe (40 [i1) mbl HabOaoma M
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MIPU MPEABSBICHUN SMOIIMOHATBFHO 3HAUUMBIX CJIOB [0 CPABHEHUIO C MMEHA-
MM U TICEBIOCIOBAMU, U IMIPOUCXOAMIO 3T0 Yepe3 100 Mc Tociie IpenbsiBIeHNUS
CTUMYJIa. DTU CJIOBa MOTJIM BOCTIPUHMMATBCS KaK (OUTYPBI CO 3HAKOMOI CTaTH-
CTUKOM MM M3BECTHBIM CIIEKTPOM.

AHaM3 TICMXO(U3NIECKUX TECTOB, B KOTOPBIX MCITBITYeMBIC TOJDKHBI OBUIH
OLIEHUBATh SMOLIMOHATBHYIO OKPACKYy HEHTpadbHBIX TECTOBBIX M300paxkKeHUI
JIVTT TI0 METOMY TIPUHYIUTETFHOTO BHIOOPA, TTIOKA3aJl, YTO MX BEIOOP HE 3aBUCUT OT
TOTO, KaKOTO 3HaKa MOITHS ITPEIIeCTBOBAIA TECTOBOMY CTUMYITY. B 060X Bapu-
aHTaX CTUMYJISIIMH, KaK TTPH OCO3HAHHOM, TaK 1 ITPH HEOCO3HAHHOM TTPEIbsIBIIC-
HHMM 5MOIIMOHAIbHBIX CUTHAJIOB, MPEIIIIECTBOBABIINX BEIOOPY, OLICHKA TECTOBBIX
HEWUTpaIbHBIX JIUILI Kosiebantach B paitoHe 50 % (49,6 n 50,3 % COOTBETCTBEHHO).

Ha puc. 13.1 npencraBiaeHbl ycpeTHEHHbIE JaHHbBIC BBI3BAHHBIX TTOTECHITNA-
JIOB TIO TBEHAIIIATH MCITBITYEeMBIM OT 3aTBIJIOYHOI 0b0acTn (KaHan O7) U LieH-
TpajibHOI obnactu (kaHai Cz). B obounx BapraHTaxX CTUMYJISILIUKM HAOII0JaeTCst
peaxivs BEI3BaHHBIX ITOTEHIINATIOB Ha IIPEeIbsIBJICHIE CTUMYJIOB.

HeocosHaHHOe npeabsiBNeHne CTMMyrnoB
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Puc. 13.1. 3puTenbHble Bbi3BaHHbIE NOTEHLMATbI B OTBET Ha NpeabsiBrieHne
nocnefoBaTenbHOCTEN N30GPaXeHUI, COAEPXaLLMX Becenble, FPYCTHbIE
U HeWTparnbHble choTorpadum. YecpeaHeHve no ABeHaauat UCbITyeMbIM

MoXXHO OTC/IenUTh pCaKkIMio Ha IOABJICHUC M OKOHYAHHE MCJIbKAaHUA I10-
CJIEA0BATCJIbHOCT MACKMPOBOYHBLIX 1 HECOCO3HABACMBbBIX OSMOIMOHAIbHBIX CUT-
HaJIOB, MOXKHO BUACTHb OTBET HA MPEABABICHUE 1 OCO3HABAEMOTI'O IIPOBEPOYHOIO
curHana. OgHAaKO KaKMX-JT10o CYILIECTBEHHBIX Pa3JIMYMiA BO BCEX UCCIIEAYEMBIX
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OTBEJIEHUSIX MEX]TY OTBETAMU HAa CTUMYJIbI PA3HOTO SMOLIMOHATILHOIO COAEpKa-
Hus He BbisiBieHO. Kak BuaHO (puc. 13.1), ¢popMa 1 JaTeHTHBIA TTEPUOJ BOJIH
BBI3BAHHBIX TOTEHIIMATIOB OCTAIOTCS MPAKTUYECK HEU3MEHHBIMU, 33 UCKITIOYE-
HUEM HECKOJIbKUX pa3HOHAIPaBJIeHHbIX, HO CTATUCTUYECKH 3HAYMMBbIX OTJIMYM I
B aMILIMTY/Ie HEKOTOPBIX BOJH (OTMEUYEHbI TOUKaMU). DTU OTJIMYMST OKa3aIUCh
HEBEJIMKU Y OTPEOOBAIU MPOBENEHUS UCCIIEAOBAHUIA B APYTUX YCIOBUSIX.

[esTenbHOCTh oneparopa B 3aiayax kjiaccupuKkalmy U pacrio3HaBaHuUs 3a-
BUCUT HE TOJIbKO OT (PU3MYECKUX U CEMAHTUUYECKUX CBOWMCTB M300paKeHUI
00BEKTOB, HO U OT BHYTPEHHUX MOTUBOB, 11€JIA U JAaHHOI ONepaTopy UHCTPYK-
LY. Bbuin ycTaHOBIEHBI 3aKOHOMEPHOCTU BU3YaJIbHOTO OOHApy>KeHUs 00b-
€KTOB, BO3MOXHOCTH PaCCUUTHIBATh BEPOSITHOCTh U BpeMsT OOHAPYXeHUsT 00b-
ekTa. D(PheKTUBHOCTL TTOMCKA 00BEKTAa HAXOAUTCS B 3aBUCMMOCTH OT YCJIO-
BUI HAOIIONEHUS U XapaKTepUCTUK caMoro oobekra. [Tpu oTHeceHun oObeK-
Ta K Kakoi-J1M00 KaTeropuu HaOJIoIaTe M MOTYT MO0 MCIO0JIb30BaTh MPUCY-
I1e JaHHOMY OOBEKTY MPU3HAKU, TMOO onpenesiTh HopMy 0ObeKTa B LIEJIOM,
remraabT oobekTa. OMHAKO YCTIEUIHbINM MOUCK BO3MOXEH B cllyyae afeKBaTHOM
MHCTPYKILIMUA OINEPaTopy, OCYLIECTBIISIIOLIEMY MOUCK U OOHApYyXKEHUE O0BbEK-
TOB, B OCOOEHHOCTU B TOM CJly4yae, €CJIM MOUCK U paclo3HaBaHWe U300paxe-
HUI 00BEKTOB HEOOXOJAMMO OCYILIECTBUTh CPelU U300paKeHNt 0O BEKTOB, KO-
TOpbIE MOXKHO KjacCU(pULIMPOBaThL HEOIHO3HAYHO, HA OCHOBaHUHU UX (hU3nye-
CKHX M CEMaHTUYECKUX CBOICTB [MouceeHko u ap., 2015; 2016].

I MouceeHKo U ee KoJuleraMu ObUTH BBITIOTTHEHBI DI -1ccaenoBaHms Mexa-
HU3MOB KJ1acCu(UKalUM, BHIOPAHbI 1BE KAaTETOPUU M300pPKEHUI OOBEKTOB —
SKMBOW M HEXUBOU MPpUPOAbl. YTOOBI YMEHBIIUTb BAWSHUAE OTAEIbHBIX MPU3HA-
KOB, XapaKTepHBIX IJIs1 9TUX TPYMI M300paKeHU 0OBEKTOB, OblIa MpPOBENeHA
NpeaBapUTeIbHasl 00paboTKa TeCTOBBIX U300paXkKeHWii ¢ MOMOIIBIO BeBIeTHOM
¢unsrpaiuu. Bee TecToBble M300paXkeHMst 00€MX TPYIII KUBBIX U HEXXUBBIX 00b-
€KTOB U30MpaTebHO OT(MUIBTPOBAIM B 00JIACTH BBICOKMX U HU3KUX MTPOCTPAH-
CTBEHHBIX 4acTOT. B pesysibrare nmpoBeneHHON (UIbTpalluy MOJYYUIN YEThIpe
KJlacca TeCTOBBIX M300paxkeHUit: U300paxkeHrs] 0O BEKTOB KMBOW MPUPOJIbI, OT-
GUIBTPOBaHHBIE MO HU3KOW MPOCTPAHCTBEHHOM 4acToTe; M300paxeHus: 00b-
€KTOB >XKMBOW MPUPOJbI, OTPUIBTPOBAHHBIE MO BHICOKOU MPOCTPAHCTBEHHOM
4acToTe; M300paKeHUs OOBEKTOB HEXMBOW MPUPOAbI, OTMUIBTPOBAHHBIE IO
BBICOKOI MPOCTPAHCTBEHHOM 4acTOTe; U300paXkeHusi 0ObEKTOB HEXMBOW TTPU-
pozibl, OTOWIBTPOBAHHBIE TTO HU3KOM MPOCTPAHCTBEHHOM YacToTe.

@unbrpaliyst M03BOIIIA TIPSACTABUTh KaxKIBI CTUMYJ B Tpyrie: 1) «ku-
BBIX» BbICOKOYACTOTHBIX CTUMYJIOB; 2) «KUBBIX» HU3KOYACTOTHBIX CTUMYJIOB;
3) «HEXUBBIX» BBICOKOYACTOTHBIX CTUMYJIOB; 4) «HEXUBBIX» HU3KOUYACTOTHBIX
ctumysioB. OTGUIBTPOBAHHbBIE U300pPAXKEHUS C OCTABIIMMUCS HU3KUMU TIPO-
CTPAaHCTBEHHBIMM YAaCTOTAMU B OTJIMYME OT OTOUIBTPOBAHHBIX M300paKEHUI
C OCTaBIIMMMUCS BBICOKMMU MPOCTPAHCTBEHHBIMU YaCTOTAMU MOTEPSLIA MHO-
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rve JeTajau, KOTOpble MOTJIM Obl CIYXXUTh MPpU3HAKAMM JIJIST TUTIOTETUYECKUX
JIETEKTOPOB 3PUTEIBbHON CUCTEMBI, ITIOMOTAIOIIMMM OCYIIECTBISATh KaTerOpr-
3alMI0, HO B TO XX€ BpeMsl Osarofapsi COXpaHEHHOMY 1I€JIOCTHOMY HU3KO4Ya-
CTOTHOMY OMMCAaHWIO, OHU BBIIJIsIIENN BIOJHE y3HaBaeMbiMU. M Bbhicokoua-
CTOTHBIE C JIBOMHBIM YE€PHO-0EJIbIM KOHTYPOM M300paXkeHUsl, ”HBApUAHTHbIE
K IIOJIyTOHAM, COXPaHUJIN «000JI0UKY» CTPYKTYPbI 00bEKTa U OCTATIUCH XOPOLIIO
y3HaBaeMbIMU. BO3MOXHOCTb MCTIOIb30BAHUS OJHUX U TeX Ke M300pakeHUt
U3 JOCTATOYHO O0JIbIIOro Habopa 0OOBEKTOB, HO B PA3HOM MPOCTPAHCTBEHHO-
YAaCTOTHOM JiMana3oHe MO3BOJISIET B KAKOM-TO CTENEeHN UTHOPUPOBATh POJIb OT-
NeJIbHBIX (DU3UYECKUX CBOMCTB U300paKeHW U BbIACIUTh UX CEMaHTUYECKOe
3HaueHue. TakuMm obGpasoM, 1eJib UCCIeAOBaHMS 3aKiiouaniach B CpaBHEHUU
BPEMEHHBIX XapaKTePUCTUK U JIOKATU3AIUN TIPOIIECCOB KATETOPU3allui U30-
OpaxXeHuit 00BEKTOB MO GU3NYECKHMM U CEMAHTUUYECKUM XapaKTepUCTUKaM Ha
OCHOBAHUU PETMCTPALIMU BbI3BAHHBIX KOTHUTUMBHBIX MOTEHIIMAIOB, KOCBEHHO
OTpaKaIONIMX JIOKAIU3AIMIO U BpEMEHHbIE XapaKTepUCTUKU PabOThl HEMPOH-
HBIX CeTeii Mo3ra yesjoBeKa, OCYILIECTBISIONIMX KaTeropusaluio Mo pa3HbIM
KpUTEpUsIM, (POPMBI, pa3MbITHS, KJIacca «KMBOW — HEXMBOU» OOBEKT.

MertonamMu MKOHUKH (L1UGPOBOIi 0OPAaOOTKM U CUHTE3a U300pAXKEHUIA) CUH-
TE3UPOBATIM COPOK TISITh M300paKeHUIT 0OBEKTOB XKUBOI MPUPOIBI U COPOK TMSITh
U300paKeHNT 00bEKTOB HEXXMBOI MPUPOIbI; BEBICTHOM (DUIbTpaLkeil pasie-
JIWIY BeCh aichaBUT OOBEKTOB Ha JIBE TPYIIIIbI MO JEBTHOCTO HU3KOYACTOTHBIX U
JIEBSTHOCTO BBICOKOUACTOTHBIX. MIMeINCh YeThIpe Kilacca OOBEKTOB, pa3indaro-
IUXCS M0 PU3NISCKUM XapaKTEPUCTUKAM («pa3MBIThle — YETKHE») U IO Ce-
MaHTUYECKUM MpU3HAKaM («KHBble — HEXUBbIe»). MICIIBITYeMbIM CTaBUJIaCh
3amaya KiaccuuuupoBaTh Mo (hU3MYECKMM MpU3HAKaM M300paxkeHUsT BCex
YeThIpeX KJIaCCOB U aHAJIOTUYHO MO CEMaHTUYECKUM MPHU3HAKaM TaKXKe YeThIpe
Kj1acca uzodpaxenuii (puc. 13.2).

Janee perucTpupoBaliv 3pUTeJIbHbIE BhI3BAHHBIC KOTHUTHUBHBIC MOTEHIIMA-
Jibl. OCHOBHbIE KOMITIOHEHTbI BbI3BAHHbBIX TOTEHILIMAIOB aHAIU3UPOBAJIU B Clle-
NyIOIIMX BPEMEHHBIX MHTEPBaJax HAuMHas OT MOMEHTA MPEAbIBACHUSI CTUMY-
na: komrioHeHTbl 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). [171s1 OLIeHKM CTATUCTUYECKOM 3HAYMMOCTH Pa3IMInil aMILIUTY-
IIBI BBI3BAHHBIX MTOTEHIIMAJIOB B BHIOPAHHBIX BPEMEHHBIX MHTEpBajIaX UCIOIb-
30BaJIM MAPHbIIA 1BYXBLIOOPOUHBIN #-TECT AJIsSI CPEIHUX (f-KPUTEPUiA 17151 3aBU-
CUMBIX) BbIOOpOK. Pesynbrarsl cunTanu 3HauuMbIMu Tipu p < 0,05. Dnexrpo-
Ikl pacriojaranu no cucreme 10—20 ¢ 106aBOYHBIM 3aThUIOYHBIM OTBEICHUEM
Oz. Bcero ObLIM ITPOBEIEHBI IBE CEPUN IKCIIEPUMEHTOB C OJMHAKOBBIMU CTU-
MyJIaM#, HO C pa3HBIMM MHCTPYKIIMSIMU Habmomatessiv (cM. Boite). McrbiTye-
MbIe — COPOK JIBa 10OpoBOJIblia B Bo3pacTe oT 20 10 38 JeT ¢ 0OCTpOTOM 3peHUST
He MeHee 1, mpaBopyKue, 6€3 HEBPOJIOTMYECKUX MaTOJOTUA.
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Puc. 13.2. Mpumepbl AByx KaTeropuin YepHo-6ernbix M3obpaeHni — 06 bLEKTOB XMBOM
npupoabl, OTMUNETPOBaHHBLIX C MOMOLLbK BENBNETHOrO Npeobpa3oBaHus B 06nactu
BbICOKWX (@), (8) M HU3KNX NMPOCTPAHCTBEHHbIX YacToT (), (2)

PesynbraThl epBoii cepry MCCISIOBaHM ¢ 3amadueii pa3TmueHnsT OOBEKTOB
10 CEMaHTUYEeCKUM TIpu3HakaM. CpemHee BpeMsT PeaKIIMU WCIBITYeMBIX (Ha-
JKaThe Ha KHOIKY) cOCTaBuiIo 661 Mc, cTaHmapTHOe OTKIIOHeHne — 227 Mc.
CpenHsis BEpOSITHOCTh IIPaBUJIBHOCTU OTBETOB cocTaBwia 95 %, craHmapTHOe
oTkioHeHne — 3 %. B pesynbrare aHanmmsza D3I, perucTpupyemMoil BO BpeMs
BBITIOJTHEHUS 3aa4i, ObLIM BBISIBICHBI JTOCTOBEPHBIC pa3iM4uus B aMILIATYIC
Pa3HBIX KOMITOHCHTOB BBI3BAHHBIX TTOTEHIINATIOB B 3aBUCIMOCTH OT CEMaHTH-
YECKMX U MPOCTPAHCTBEHHO-YACTOTHBIX MPU3HAKOB M300paxkeHuid. JlocToBep-
HBIMU CUMTAJIM JIMIIb Te PA3IN4Msi, KOTOpble HAOTIOOA OTHOBPEMEHHO IS
JIBYX TUTIOB U300paxeHuil. Tak, pa3muyalonimMucs 1o CeMaHTUIECKUM MpU3HA-
KaM CUMTAJIM TOJIBKO T€ KOMITOHEHTHI BbI3BAHHBIX ITOTEHIIMAJIOB, JUISI KOTOPBIX
OBITM BEISIBJICHBI JOCTOBEPHBIC Pa3IMUMs B OTBET Ha MPEIbSIBICHUE CTUMYJIOB,
OT(MWIBTPOBAHHBIX B 000MX ITPOCTPAHCTBEHHO-YACTOTHBIX IMAITa30HaX, TO €CTh
BCE pacueThl ObLIM CAeIaHbI IIPH BBIOOPE M3 CTa BOCBMUICCATH M300pakKeHMIA.
PaznnuaromymMucss mo mpoCcTPaHCTBEHHO-YACTOTHBIM TPU3HAKAM CUUTAIUCh
TOJIBKO T€ KOMITOHEHTBI BbI3BAHHBIX ITOTEHIIMAIOB, KOTOPHIE JOCTOBEPHO M3Me-
HSUTHCH B OTBET Ha TIPEAbsBICHIE O0BEKTOB KaK XXMBOM, TaK W HEXXUBOM MPUPO-
IIbl, COXpaHSUICSI BEIOOP U3 CTa BOCBMUIECATU N300pakeHuii (puc. 13.3).
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Puc. 13.3. YcpeaoHeHHble Bbi3BaHHbIE NOTEHLUManbl BO BPEMS BbINOIHEHUS
WNHCTPYKLMK NO Pa3nMYeHnto CEMaHTUYECKUX NMPU3HAKOB B M300paXKeHUsX:
a — ueHTpanbHoe oTBefeHne Cz; 6 — 3aTbinoyHoe otBeaeHne Oz. Ctpenkamu
rokasaHbl 3HauYuMble pasnunymns (p < 0,05) no ceMaHTUYeCKMM M NPOCTPaHCTBEHHO-
YaCTOTHbIM XapakTepucTukam nsobpaxeHui

262 Thasa 13

3aTeM MPOBOAMIM CTATUCTUYECKOE CPaBHEHUE 3HAUEHU I aMIUTUTYIbl KOMITO-
HEHTOB, TTOJIYYeHHBIX B OTBET Ha MIPEIbSIBICHUE PA3IMUHBIX TUIIOB CTUMYJI0B. Ha
puc. 13.4 nipencraBieHbl pe3yabTaTbl CPABHUTEIBHOTO aHAIM3a aMIUIUTYIbl BbI-
3BaHHbIX MOTEHLIMAJIOB B BLIOPAHHBIX MHTEPBAJIaX BpEMEHM ISl KAXKI0TO JIeK-
Tpona. JlaHHbIe paccuMTaHbI 1O pe3yJbTaTaM U3MEPEeHWI Y ABaLIaTH OJHOTO UC-
MbITYEMOTO TIPY KaTeropu3alii U300paKeHU «KUBOU — HEXUBOM».

Ha puc. 13.4 a oTMe4eHBI 3JIEKTPOJbI, TTPU OTBEACHUN BbI3BAHHBIX IMOTEH-
LIMAJIOB OT KOTOPbIX HAOII0AQJIM 3HAUMMbIE U3MEHEHUS aMIUIUTYIbl B 3aBUCU-
MOCTHU OT MPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEPUCTUK M300paxeHWil, a Ha
puc. 13.5 6 — OT ceMaHTMYECKUX CBOICTB mM3o0paxkeHuii. [Topor crarucru-
YECKO 3HAYMMOCTH, PACCUYMTAHHBINA C MOMOIIbIO TAPHOIO f-KPUTEPHsI, CO-
crasist 5 % (p < 0,05). Pannue kommoneHTsl P100 1 N100 3aBUCST TOJBKO
OT TMPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEPUCTUK M300paXeHWl 1M He 3aBU-
CST OT UX CEMaHTUYECKOro copepxKaHusl. JlocTOBEpHbIE OTJIMUMST B aMIUIUTY-
JIe 9TUX KOMIIOHEHTOB ObLIM OOHAPYXEHbI B 3aThUIOYHBIX, TEMEHHbBIX, BUCOU-
HBIX U JIOOHBIX oOacTsx. ¥ komrnoHeHToB P170 u N170 ammuryna 3aBucena
OT IIPOCTPAHCTBEHHOM YaCTOTHI CTUMYJIA B 3aTHUIOYHBIX 00JIACTSIX M OT CEMaH-
TUYECKUX MMPU3HAKOB B JIOOHBIX, LIEHTPAJIBHBIX U BUCOUHBIX 00JIACTIX. AMIIIN-

80-150 mc 150-220 mc 220-300 mc 300450 mc 450-650 mc

o O
Coo

ObnacTtun mo3ra, rae 6binn BbiSiBrEHbl 4OCTOBEPHbIe pa3nuyns (p < 0,05)
B amMnnuTyae BbI3BaHHbIX MOTEHLMANOB, UMEILLMX OTPULATENBHYO NONSIPHOCTb

ObnacTtun mo3sra, rae 6binm BbiSBrEeHbl A4OCTOBEPHbIe pa3nuyns (p < 0,05)
B aMNAUTyAe BbI3BaHHbIX MOTEHLMANOB, MMEIOLLMX MONOXUTENBbHYIO NOMSPHOCTD

O ObnacTtu mo3ra, rae He 6bIro BbISIBNEHO CTAaTUCTUYECKU AOCTOBEPHbBIX Pasnuyunii

Puc. 13.4. CpaBHUTENbHBIN aHanM3 aMnnuTyAbl Bbi3BaHHbIX MOTEHLMANOB
B pasfnyHble MHTepBasibl BPEMEHU; MHCTPYKLMS UCTbITYEMbIM —
pasnuyeHne ceEMaHTUYECKUX MPU3HAKOB B M300OpaXkeHUsIX:

a — 3aBUCKMMOCTb aMnnnUTyAbl OT NPOCTPAHCTBEHHOW YacTOTbl M306paXKeHWN;
6 — 3aBNCMMOCTb amnnUTyabl OT CEMaHTUYECKUX CBOWCTB 1300paxKeHui
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TyJa KOMIIOHEHTOB BbI3BaHHbIX MoTeHLManoB P250 u N250 3aBucea oT rmpo-
CTPaHCTBEHHOM YacTOTBhI CTUMYJa MPaAKTUYECKH BO BCEX MCCIEAYeMBbIX 00Ja-
CTsIX, @ OT CEMAHTUYECKUX MPU3HAKOB — TOJIbKO B TEMEHHO-3aThIIOUHBIX OTBE-
neHusx. AMrmautyaa komrnoHeHTa P300 3aBucesna oT ceMaHTUUYECKUX MPU3HA-
KOB CTMMYJIOB, B TO BpeMsl KaK 0OoJjiee mo3gHuii komnoHeHT P500 3aBucen ot
MPOCTPAHCTBEHHOM YacTOThI n3o0paxkeHuil. [Tpu peleHUN 3a1aun KaTeropu-
3alUU OOBEKTOB XXUBOW M HEXXUBOW MPUPOABLI aMIIUTYIA BbI3BAHHBIX MTOTEH-
LIMaJIOB ObLa BbILIE MPU MPEIbIBICHUU U300paXKeHU! 0OBEKTOB XKUBO MPU-
ponbl. [1py 3TOM aMIMTYna BCceX BOJH (KOMIIOHEHTOB BbI3BAHHBIX MOTEHII -
ajioB), 3a uckmoudeHrueMm P500, Obl1a BhIlIE MPU MPeIbsIBICHUN U300paxkKeHU I
HU3KOM MPOCTPaHCTBEHHOM 4acTOThl. AMILIUTYIa KoMmmoHeHTa P500, Hao6o0-
POT, ObLIa BBILIE TTPU TIPEIbIBICHUM BHICOKOYACTOTHBIX N300pakeHUIA.

PesynbTarhl BTOpOi cepyUM MCCENOBAHU € 3aJauyeil pa3anyeHusi oObeK-
TOB 10 (DU3UYECKUM CBOMCTBAM M300paxkeHUI MO MPOCTPAHCTBEHHOM YacTo-
Te. CpenHee BpeMsl peakliMU UCIBITYeMbIX BO BTOPOI CepUU UCCIeNOBaHUM
66110 0KoJio 500 Mc, cTaHAapTHOE OTKJIOHEeHMe 1o Bhibopke — 140 mc. Cpen-
HsIST BEPOSITHOCTh MPAaBHJIBHBIX OTBETOB cocTaBmia 99 %, craHmapTHOE OTKIIO-
Henne — 1,4%. Ha puc. 13.5 noka3aHbl MpUMepbl BbI3BAHHBIX MMOTEHIIMAIOB.
IIpencraBneHbl TaHHbBIE YCPEAHEHUS MO BCE IpyMIie UCTIBITYeMbIX (IBaIaTh
OJIMH yesioBeK). Tak xe KakK 1 B IEpBOi cepuU, JaTEHTHbII Nepro 00IbliIe Mpu
MPeabsIBAEHUN BHICOKOYACTOTHBIX CTUMYJIOB.

Ha puc. 13.6 mpencraBieHbl pe3y/abTaThl aHAT3a BEI3BAHHBIX ITOTEHIINAJIOB,
3apeTUCTPUPOBAHHBIX Y IBAALIATA OTHOTO MCITBITYEeMOTO IMPU KaTeropu3aiun
n300paXkeHUi KaK «4eTKUII — pa3MBITHIN»). Tak XXe Kak B cepyuM KaTeropu3a-
LIMK TI0 CEeMaHTMYEeCKHUM CBOMCTBaM M300paxkeHWii, camble paHHHE KOMIIO-
HeHTHbI BbI3BaHHBIX MoTeHIManoB P100 u N100 3aBucenu TOJIbKO OT MTPOCTPaH-
CTBEHHOI yacToThl cTuMmysnoB. Komnonentsl P170 u N170 3aBucenu kak oT
MPOCTPAHCTBEHHO-YACTOTHBIX, TaK Y OT CEMAHTUYECKUX CBOMCTB M300paXkeHUIA.
OObeKThl HEXUBOW MPUPOIbI BbI3bIBAIM YBEJIMUYEHUE aAMILIUTYIbI 110 CpaBHE-
HUIO ¢ 00BbEKTaMU KUBOM MPUPObI B BbI3BAHHBIX MOTEHIIMANAX, PETUCTPUPYE-
MBbIX B 3aThIJIOYHBIX U TEMEHHBIX OTBEAEHUSIX. AMILIUTYIa BCeX KOMIOHEHTOB
B 3aTbIJIOYHBIX M TEMEHHBIX OTBEICHUSIX Oblj1a BBIIIIE B OTBET Ha MPEIbsIBICHUE
HU3KOYACTOTHBIX N300paXKeHU, a B IOOHBIX OTBEJEHUSIX — HUXe. B TOOHBIX
OTBEICHUSIX, KPOME TOTO, aMIUIUTYIa KOMITOHEHTOB ObLlIa OOJbIIE B OTBET Ha
NpeabsiBJeHUE U300paKeHUIi XUBOW NMpupoabl. bosiee mo3nHue BOJIHBI, Ha-
npumep P300, 3aBucenn oT mpocTpaHCTBEHHO-YaCTOTHBIX CBOMCTB U300pake-
Huil. AMmntyna KommnoHeHTa P300 Oblia Bblllle HA HU3KOYACTOTHBIE U300pa-
JKEHUS B 3aTBLIOYHBIX, BUCOYHBIX U TEMEHHBIX OTBEeAeHUSIX. TaKUM oOpa3oM,
aHAJIOTUIHO TIEPBOMY SKCIIEpUMEHTY HaOJII0AaIach TEHASHINS K YBEJIMUEHUIO
AMIUTMTYIbl BbI3BAHHBIX MOTEHIIMAJIOB B OTBET HA MIPEIbsIBICHE HU3KOYACTOT-
HbIX U300paKeHUI 00bEKTOB XUBOI NMPUPOAbl. BeposiTHO, He ynanoch MOJIHO-
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Puc. 13.5. YcpenHeHHble Bbi3BaHHblE MOTEHLMarbl BO BPEMS BbIMOMHEHUS UHCTPYKLMK
Mo pasnnyeHunto NPOCTPaHCTBEHHO-YaCTOTHBLIX CBOMCTB M306paXeHuin:
a — ueHTparnbHoe oTBefeHne Cz; 6 — 3aTbinoyHoe otBedeHne Oz. Ctpenkamu
rokasaHbl JocToBepHble pasnuums (p < 0,05) No ceMaHTUYeCcKkM 1 No NPOCTPaHCTBEHHO-
YaCTOTHbIM XapakTepucTukam n3obpaxkeHui
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o O6nacTu mosra, rae 6biny BbISBMNEHbLI 4OCTOBEPHbLIE pasnuymns (p < 0,05)
B aMMnuUTyae Bbi3BaHHbIX NOTEHLMANOB, UMEIOLLMX OTPULIATENBHYIO NMONSPHOCTb

O6nacTtu mo3ra, rae 6binn BbisiBNEHbI AOCTOBEPHbIE pa3nuyuns (p < 0,05)
B aMNnuTyae Bbl3BaHHbIX NMOTEHLMANOB, UMEIOLLMX NOMOXUTENBHYIO NOMSPHOCTb

O O6nacTtu Mo3ra, rae He ObiNo BbISIBIEHO CTAaTUCTUYECKU AOCTOBEPHbLIX Pasnunynii

Puc. 13.6. CpaBHUTENbHbIN aHan“3 aMnNnuTyAbl BbI3BaHHbIX MOTEHLMANoOB
B pasnu4yHble UHTEPBaribl BDEMEHW; UHCTPYKLMSA UCTIbITYEMbIM —
pasnuyeHne NPoCTPaHCTBEHHO-YACTOTHbLIX CBOWCTB M300paXeHUI:

a — 3aBUCKMMOCTb aMnNUTYAbl OT NPOCTPAHCTBEHHOW YacTOTbl M306paKeHWI;

6 — 3aBUCUMOCTb aMNAUTyAbl OT CEMaHTUYECKUX CBONCTB N300paKeHuin

CTbIO YPABHAThH U300paxeHus nocie GUIbTpallMi B BHICOKOYACTOTHOM U HU3-
KOYACTOTHOM JiMaria3oHax.

AHaJIM3 JIATEHTHBIX MEPUOJOB OCHOBHBIX BOJIH BbI3BAHHbBIX IMOTEHIIMATIOB
Mokasaj, 4TO OTHOCUTEJIbHO paHHHWE KOMIIOHEHTHI 3aBUCIT OT IPOCTpaH-
CTBEHHOW YacTOTbl CTUMYJIa, B TO BpeMsl Kak 0oJjiee MO3HUE BOJTHbI 3aBUCST
OT UHCTPYKIIMU, KOTOPYIO MOJIY4WJ HAOIonaTe b, Pa3nnurs B cEeMaHTUUECKOM
coliep>KaHUM M300pakeHUM He BIMSIIM HA JATEHTHbIE MEPUOIbl BbI3BAHHBIX
MmoTeHranoB. JIaTeHTHbIN TEPUOI PaHHUX BOJH BbI3BAHHBIX MOTEHIIMAIOB
(1o 300 mc) ObLT MEHbIIIE MPU MPEIbIBICHUU CTUMYJIOB, OT(OUIBTPOBAHHBIX
MO0 HMU3KOH MPOCTPAHCTBEHHOI YacToTe, MO CPAaBHEHUIO C MpeabsBICHUEM
BBICOKOYACTOTHBIX N300pakeHM. DTOT 3(peKT B TOU WM WHOM CTETIEHN Ha-
Osromany BO BeeX OTBeeHUsIX. Tak, B 3aTbUIOYHOM OTBeneHUU Oz JaTeHTHbI
rnepuoJ, HeraTUBHOM BOJHBI N170 B OTBET Ha MpeAbsIBIEHUE CTUMYJOB HU3-
KOI MPOCTPAaHCTBEHHOM YaCTOThI COCTABJIST B CPEIHEM 10 BCEM MCMBITYEMbIM
166 = 13 mc. I1pu npeabsaBIeHUN CTUMYJIOB BRICOKOM MTPOCTPAHCTBEHHON Ya-
CTOTHI Ta BOJIHA MMeJIa JIaTeHTHBIN repuon 175 £ 16 mc. OTHOCUTENIBHO BbI-
COKME pa3dpochl 3HAYEHUI JIATEHTHOTO Tepuoia O0YCIOBIEHbl MEXUHINBU-
NyaJlbHbIMU paszanuusiMu. OIHAKO yBeJIMYEHUE JATEHTHOIO Mepuoja B OTBET
Ha MpeabsBIeHUe CTUMYJIOB BICOKOM MPOCTPAHCTBEHHOI YaCTOThI Mbl HA0JTIO-
gam y 90 % ucnbiTyeMbiX. [103TOMY, HECMOTPST Ha TO YTO pa3IMyue HEBEIM-
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KO M COCTaBUJIO Bcero 9 Mc, oHO ObLIO cTaTUcTHYeCcKM gocTtoBepHO (p < 0,05,
napHblii Kputepuil Bunkokcona). B neHTpasibHoM oTBeneHun CZ B TOM Xe
BPEMEHHOM MHTEpBajie HAOJIONATN BOJHY MOJOXUTEIbHOMU MOJSIPHOCTH, Ja-
TEHTHBIA MepuoJ KOTOPOI TakKe YBEJIMUMBAJICS MPU NMPEAbsIBIEHUN BHICOKO-
YacTOTHBIX M300paxkeHuii (170 £ 17 MC B OTBET Ha HU3KOYACTOTHBIC CTUMYJIbI
u 186 £ 15 MC B OTBET Ha MpeAbSBICHNE BBICOKOUACTOTHBIX CTUMYJIOB). YBeEJIH-
YeHHUE JIATEHTHOTO ITeproaa coctaBmiio 16 mc ¢ mocroBepHocThiO p < 0,05 (map-
HbI KpuTepuii BuikokcoHa).

OOHapy:XeHHasl 3aBUCUMOCTb JIATEHTHBIX TTEPUOIOB BHI3BAHHOTO TOTEHIIM-
ajia OT NMPOCTPAHCTBEHHOI YaCTOThl CTUMYJIA MOATBEPKAAET MHOTOUMCIEHHbIE
JINTepaTypHbIe JaHHbIE O TOM, YTO CTUMYJbl HU3KOM MPOCTPAHCTBEHHON Ya-
CTOTBI, TepeAaBaeMble MO0 KPYIMHOKJIETOUHOMY MYTH B 3PUTEIBHON CUCTEME,
00pabaTbIBalOTCS OBICTPEE, YeM M300pa’keHUs] BbICOKOW MPOCTPAHCTBEHHOM
YacTOThl, NepeaBacMble MO MEJTKOKIETOUHOMY MyTH. CpaBHMBAsI BbI3BAHHbIE
MOTEHLMAJbI, PETUCTPUPYEMbIE MPU BLITTOJIHEHUU 00€UX MHCTPYKLMMA, MOX-
HO HaOJII0JaTh yBeJIWUYEHME JJATEHTHOrO Iepuoaa rno3aHeit Boaubsl P500 B 3a-
Jlayax KaTeropusaluy CTUMYJIOB MO CEMaHTUYECKOMY IMPHU3HAKy IO CpaBHEe-
HUIO ¢ 3a/1a4eii KaTeropu3alny 1o (pU3NIeCKNM XapaKTepuCTUKaM N300paxke-
HuM. JIaTeHTHBIA TIEpUOA 3TON BOJIHBI, YCPEAHEHHBIN MO BCEM UCIIBITYEMBIM,
B MIEPBOM BKCMEepUMEHTE (B 3a7aue pa3IuuyeHusl «KUBO — HEXMBOM») cocTa-
BWI 522 + 66 McC; Y HCIIBITYEMBIX BO BTOPOM 3KCIIEpHMEHTe (3am1adya pasinde-
HMSI «4€TKUI — pa3MbITHIN») OH cocTaBu 431 + 70 mc. OGHapyKeHHOE pa3in-
yue 91 Mc gocToBepHO (f-kputepuit, p < 0,05).

Crnenyetr otMeTuTh, 4To P500 — enuHCTBEHHAas! BOJIHA, JIATEHTHBIN TIEPUO]I
KOTOpOIi 3aBUCEN OT MHCTPYKUMU. HamnpapieHue U3MeHeHUs JJaTeHTHOTO Te-
profia COBMAJaeT ¢ HaMpaBJeHWEM M3MEHEHUI BpeMeHU peakluy Mpu CMeHe
MHCTpYKUMM. Tak, B 3agayax KaTeropusaluu Mo CEeMaHTUUYECKUM ITpU3HAKaM
BpeMsl peakiiuu ObUIo B cpenHeM Ha 160 mMc GoJibliie, 4eM B 3ajadax Karero-
puzaluu 1Mo GU3MYecKuM XapakTepUCTUKaM. YBEJIUUYEHHUE BPEMEHU peakluu
MpU HAOIIOAEHUN OAHUX U TEX CTUMYJIOB TOBOPUT 00 YBEJIUYEHUM CIIOKHOCTU
3anauu. JIeiicTBUTENbHO, pa3inueHre U300paXKeHU I 10 CeMaHTUYECKOMY MPU-
3HaKy — OoJiee CJIOXHasl 3aJaya, Tak Kak B JaHHOM cCJydae IOTMOJTHUTEIbHO
3a/IeiiCTBOBaHA 3pUTEIbHAS TTaMITh. YBEIMYEHNE JJATEHTHOTO TIEPMO/ia BOJHbI
P500 npu 3T0 MHCTPYKLIMU MPEAIOoJIaraet, YTo OHa OTpaXkaeT MPOLIeCChl TIPU-
HSITUS pEeLIEeHUIA U TTOATOTOBKM MOTOPHOT'O OTBETA.

B nepBoii 3amaue, Koraa Hao ObLUIO pa3inyaTh M300paKeHUs 10 CEMaHTUKE,
OTJIMYMSI TTO (PUBUYECKUM MTPOCTPAHCTBEHHO-YACTOTHBIM CBOMCTBaM O0BEKTOB
MBI HaOIIONAMU TIPU OTBEACHUM OT COPOKA CEMU KOMITOHEHTOB, a 10 CeMaH-
THKE OT TPMILIATH YEeThIpeX KOMIIOHEHTOB, BBI3BAHHBIX CYMMAapHO B pa3HbIe
BbIOpaHHBIE HAMU MOMEHTBI BPEMEHM, OT BCeX A/1eKTponoB. Eciu naBaiu nH-
CTPYKLMIO OMPENEsiTh OCHOBHYIO MPOCTPAHCTBEHHYIO YacTOTY, TO 1O TPULIA-
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TU OJTHOMY KOMIIOHEHTY MOXHO ObLJIO YCTAHOBUTH pa3jiMuue MOTEHIIMAIOB Ha
CTUMYJIBI, COJepXKalllie pa3HbIi JMana3oH MPOCTPAaHCTBEHHBIX YaCTOT, U BCETO
JIUIIb T10 A€BATU KOMITOHEHTaM B pa3Hbleé MOMEHTHI BDEMEHU BbI3BAHHbIE MO~
TeHLMAJIbl OTJIMYAJIMCh B Pa3HbIX KJIaccax Mo CEMaHTUKE, XOTsl OTOTO 3al1aHus
He ObLIO U MO3T AeJiajl 9TO aBTOMAaTUYECKU.

BaxxHO OTMETUTB, YTO pas3jinuKe Mo Kjaaccam U300pakeHU He UMeeT HUYEero
O0I1IeTO ¢ pa3IMuMeM Ha 3HAaUMMBbI U HE3HAUMMBbIN CTUMYJIbl. MOXHO yTBEpXK-
J1aTh, YTO B UCCJAEIOBAHUSIX, TPOBEIEHHBIX MOUCEEHKO ¢ COaBTOPaMU, y UCTIbI-
TyeMbIX MO3T OCYILECTBIISUT KJTaCCU(UKALINIO «KMBOM — HEXMBOI» HEOCO3HAH-
Ho. Kiaccudukanuio ocyiecTBsil SKCIEPUMEHTATOP M0 JaHHBIM BbI3BAHHBIX
noTeHunanoB. MICribITyeMbIil OCYIIeCTBISIT APYTYIO 3a/1a4y; XOTsl OH OCO3HAaBaJ,
Kakre 00beKThl OH BUIUT, HO KjlacCU(pUKAIIMIO He MPOoBOoAMI. Tak Xe Kak B nep-
BOWl CepuM MCCIIENOBaHUI, KOTJAa MCIBITYeMbI MPOBOAWI KiacCUdUKalUio
«©KMBOM — HEXUBOI», SKCIIEPUMEHTATOP MOT BUIETh PA3jIMuMsl B OTBETaX Ha
HU3KOYACTOTHbIN M BLICOKOYACTOTHBIN CUTHAJIbI. M B 9TUX OTbITaX UCIIBITYEMO
MOT OCO3HAHHO Pa3JIMyaTh YETKOCTb MTPEAbSIBISIEMbIX KAPTUHOK.

M3BecTHO, UTO Ha paHHUX Tanax 0OPabOTKU MPOMCXOAUT CHavala aHaau3
Ha HU3KUX MPOCTPAHCTBEHHBIX YACTOTAaX, a 3aTeM Ha BbICOKUX. MHBIMM cJ1OBa-
MM, CHayaja MPOBOAWTCS TJI0OAJIbHBIM aHAIM3 B MPOCTPAHCTBEHHO-HU3KOYA-
CTOTHOM JMarna3oHe, a 3aTeM yXKe JIOKaIbHbIF — B BBICOKOYACTOTHOM Juarna-
30He. BbI3BaHHbBIE MOTEHIMAILI AAIOT BO3MOXHOCTb MCCIEA0BaTh JOCTATOY-
HO TOYHO BPEMEHHYIO TMOCJIeI0BaTeIbHOCTh 00paboTKU MHMOpMAIIUK U TIpU-
OIM3UTENIbHYIO TTPOCTPAHCTBEHHYIO JIOKATU3AIMIO MPOLIECCOB 00PabOTKU IO
nonsiMm mo3ra. Ocoboe 3HaUeHHE B 3TUX MCCAENOBAHUSIX UMEIOT Moa00p CTU-
MYJIOB, MX CMHTE3 WU TMpeABapuTebHas udpoBass 00paboTKa U ONMMUCaHue.
HMMeHHO 3TOT MyTh SIBASIETCSI OCHOBHBIM B HAIIMX MCCAEA0BaHUIX BOOOIIE U
BBI3BaHHBIX MOTEHIIMAIOB B YaCTHOCTHU. B MccienoBaHusIX 10 U3yYeHUIO JI0-
KaJIbHOTO M TJIO0AJIbHOTO MEXaHU3MOB 00pabOTKM Ha KOPTUKAJIbHOM YpPOB-
He ObLIM TojiydeHbl 3HauuMbie (p < 0,05) oTimumst MexXay IBYMsSI pa3HbIMU
KaTeropusiMiu OTBETOB (B OCHOBHOM B 3aTbIJIOYHOI o6jacTt). PaziuyHbie
OLIEHOYHbIE AEHCTBUSI OJHOTO U TOTO Xe CTUMYJiIa MOTYT IO-Pa3HOMY aKTH-
BUPOBATh 3aTbLIOYHYIO Kopy. Mcxoas U3 mosydeHHbIX HAMU JaHHBIX MOXKHO
TakXe TPearnojaoXnuTh, YTO CHayaja MPOUCXOAUT aHAIU3 U300paXeHUU Mo
MPOCTPAHCTBEHHO-YACTOTHBIM MpPU3HAKaM, 3aTeM KaTeropusamusi U TpUHSI-
THe pelieHus. PaHee npu Mccie0BaHUU BIUSTHUSI MHCTPYKIIMM Ha KaTeropu-
3aLIMI0 JIMII JIIOJIEeH MO BhIPaXXeHHOCTH JULIEBOI 9KCITpecCur ObLIO MoKa3aHo,
YTO 3pUTebHAsl 00pabOTKa YYBCTBUTEJIbHA K B3aUMOJAEHCTBUIO MHCTPYKIIUU,
MOJIy4eHHOI HabmoareaeM, 1 MHGOPMALIMY O CTUMYJIe BO BpeMEHHOM UHTep-
Bajie 10 200 mc [Joyce et al., 2006].

Ha ocHOBaHMM MOJTYYEHHBIX TaHHBIX MOXHO YTBEPKIaTh, UTO B OOOUX DKC-
MeprvMeHTax MPOUCXOAMT MapasulesbHasi, Kak MpaBujio, Heoco3HaBaeMasl obpa-
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00TKa M300paXkeHU 1Mo TeM MpU3HAKaM, KOTOPbIE OCTAIOTCSl BHE 00JIaCTU BHU-
MaHus. HammpuMep, B 3aauax KaTeropusayu n300paxkeHui 1o ux (pusandecKkum
CBOVICTBaM CEMaHTUYECKasl COCTABJISIIOLIAS OCTAETCS 3a MpeAejaMyd BHUMAaHUS
HUCMBITYEMbIX — UM BaKHee ObLIO OMPEeUTh, PA3MbITOE WJIM HET U300paxkeHue,
a YTO UMEHHO B HEM COJIEPXKAI0Ch, MOPOI UCIBITYeMbIE HE MOTJIM BCTIOMHMTb.
Tem He MeHee B BbI3BAHHBIX MOTEHLIMAIAX Mbl HAOII0JaIU 3aBUCUMOCTb aMILIM -
TYJbI, B TOM YHCJIE U OT CEMaHTUYECKOI coCTaBJIstolIel u3oopaxeHus. Takoit ke
¢ dexT Mbl HabOAATN B OKCIIEPUMEHTE C MPUBJICYEHEM BHUMAHMS K CEMaH-
TUKE CTUMYJIa — aMIUIUTYa BbI3BAHHBIX MOTEHIMATIOB 3aBUCENA HE TOJIbKO OT
CEMaHTUKM, HO U OT MPOCTPAHCTBEHHOI YaCTOThI CTUMYJIA.

B nccnenoBaHusx BeI3BaHHBIX MOoTeHIIMaN0B A. M. MBaHMIIKOro Oblj1a BbI-
cKazaHa uaesi 0 TOM, YTO CyObeKTUBHBIE (DEHOMEHbBI BOCTIPUSTHSI BO3ZHUKAIOT
B pe3yJibTaTe MOBTOPHOTO BXO/a BO30YXIEHMUS B MECTA TIEPBUYHBIX TTPOEKIIUIA
U COIOCTABJEHMSI Ha 3TON OCHOBE HOBOW MHMOPMAILIMU C MPOILIbIM OMBITOM
[MBanmkwuit, 1976]. CpaBHUBasI B OMHOM U TOM K€ MUCCIICAOBAHUN aMILTUTYIY
BOJIH BbI3BaHHBIX MOTEHLUATOB C MHTEHCUBHOCTBIO U BPEMEHEM OILYIIEHUA,
OH MPEINOJIOXUII, YTO OLIYIIEHUE BOZHUKAET B pe3yjbTaTe BO3BpaTa BO30YX-
JIEHUsI B TIPOEKIIMOHHYIO KOPY MOCJIE MPOXOXKIECHUST YEPE3 «aCCOLIUATUBHYIO»
KODY, TUIIITOKaMI 1 MOTUBALIMOHHbBIE TTOIKOPKOBBIE LIEHTPHI. biarogapsi aTomy
Ha HeiipoHaX MPOEKIIMOHHOM KOPbl MPOUCXOIUT CUHTE3 CEHCOPHOU MH(pOopMa-
1IUY U CBEACHUI, U3BJIEKAeMbIX U3 MaMSITH.

B 3agaue kaTteropuzaunu oObEKTOB BHE 3aBUCUMOCTU OT MHCTPYKIIMU: TIPU
MAaHHBIX METOAaX 00pabOTKM, YyBCTBUTEILHOCTH WM OTHOIICHWMW CUTHAJI/IIyM
sHuedanorpadoB Mbl HE TIOUYTH HE BUAUM OYE€Hb paHHME MOTEHIMAbI KODPbI.
Ecnu cynuth Mo KoMIoHeHTaM ¢ jJaTeHTHOCThIo 100 Mc, KaXeTcs, YTO MOYTH
OJTHOBPEMEHHO aKTUBUPYIOTCS 3aTbUIOYHbIE W JIOOHbIE 00JaCTU, BUCOUHbIEC U
TeMeHHble o0siacTu. [1031HsIs1 BoJIHA B TIOOHBIX U B LIEHTPAJIbHbBIX 00JIACTSIX OT-
paxaeT paboTy «KoMMapaTopa» BXOJIHOIO CUTHaJla U pabOTy HEMPOHHBIX ce-
Tei, OCYLIECTBISIIONIMX MPUHITUE PELIEHMSI, TIepel 3allyCKOM JIBUTaTeIbHbIX
nporpamm otseTta oneparopa. Kiaccudukaiims TecCToBbIX CUTHAJIOB B HEMPOH-
HBIX CETSIX COTJIacOBaHa ¢ BLIOOPOM M MOCIEAYIOIIUM HaXXaTheM KHOTKU MyJib-
Ta B COOTBETCTBUU C MOJIy4aEMOI OTIEPATOPOM UHCTPYKIIUEH.

B pesysibraTe mpoBeAEeHHBIX MCCIEI0BaHUI pabOThl OMEpaTOpoB MpHU pa3-
JIMYHBIX MHCTPYKIUSIX (pa3inyaTh OObEKTHl MO UX CEMAHTUYECKUM XapaKTe-
PUCTUKAM U pas3inyaTb 0ObEKTHI MO UX (GU3NYECKUM MPU3HAKaM) ObLIO ycTa-
HOBJIEHO Pa3HOE COOTHOLIEHUE aMIUTUTYAbl U (ha3bl OCHOBHBIX KOMIIOHEHTOB
KOTHUTHBHBIX BbI3BAHHBIX MOTEHILIMAJIOB B OTAEJbHBIX OTBEICHUSIX Ha CTUMY-
Jibl, UMEIOIIIME pa3HOE CEMAaHTMUYECKOe 3HAaUeHWE U pa3Hble ONTUYECKUE Xa-
PaKTEPUCTUKU (MMPOCTPAHCTBEHHO-YACTOTHBIN CIHEKTP). DJIEKTpodu3noio-
TMYECKUE METOJbI SABISIOTCH 9(D(HEKTUBHBIM METOIOM OLIEHKU OIepaTOpCKOi
NIeSITeJIbHOCTU, MO3BOJISISI KOCBEHHO YCTAHOBUTD IMOC/EA0BATEIbHOCTh U OCO-
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3HAHHOCTb 00PA0OTKU MHMOPMAIINKM ONMTUYECKUX XapaKTEPUCTUK U CEMaHTH-
YeCcKOro 3Ha4eHUs HabIogaeMoro n3obdpaxkeHus. Pasnuune MexXoy IByMs UC-
CJIEIOBAaHUSIMU COCTOUT B TOM, YTO BO BTOPOM KCHEPUMEHTE O CPABHEHUIO
C MEepBbIM JIATEeHTHBIA nepuoa BosHbl P5S00 ymeHbinaeTcst Ha 91 mMc u Bpewmsi
peaKkLy UCHBITYyeMbIX cokpaiaercsa 1o 160 mc. P500 — equHCTBEHHAsT BOJI-
Ha, JJaTeHTHBIN MeproJ KOTOPOI 3aBHCe OT MHCTPYKLIMU U KOTOpasi CBsI3aHa
¢ TIpoLieccamMu TIpUHATUS pelieHust. [Toka3aTeTbHBIM TaKKe SBISIETCS aKTHBA-
1IMS1 HUXKHEBUCOYHBIX U JIOOHBIX oOJ1acTeit B uHTepBasie 170 Mc Ha ceMaHTHYe-
CKH€ XapaKTepUCTUKU M300pakeHUN B 000MX IKCIIEPUMEHTaX BHE 3aBUCUMO-
CTU OT MHCTPYKIMU. TakKe ObLIO YCTAHOBJIEHO, YTO MPOLECC KaTeropusaluu
n300pakeHuil Mo (GU3NYECKUM CBOMCTBAM M300pakeHUil MeHee TOABEpPKEH
BJIVSTHUIO MHCTPYKLIMM, YeM KaTeropu3arus n300paxkKeHuit Mo CEeMaHTUYEeCKUM
MpU3HaAKaM U300paxkeHuUi.

TakuM 06pa3oM, B pe3ysbrare MPoOBeIeHHOTO UCCIeI0OBAHUS YCTAHOBJIEHO,
YTO OT HayaJla MoJayu CTUMYJISILMU 0 OpraHU3allui MOTOPHOI'O OTBETA Mpo-
MCXOAUT MapajliebHas 00padoTKa HaOII0AaeMOro CUrHajia o pa3HbIM Ipo-
CTPAHCTBEHHO-YAaCTOTHBIM XapaKTePUCTUKAM U T10 pa3HbIM CEMaHTUYECKUM
npuszHakaMm. [Toutn ommHaKOBOE BpeMsl MPOSIBICHUS] OTKJIMKA B OYeHb yaa-
JICHHBIX OTBEAECHMUSIX MO3BOJISIET MPEAINOI0XUTh YIUBUTEIbHYIO CUHXPOHU-
3alMI0 HEMPOHHBIX CeTell B pa3HbIX A0JIsIX Mo3ra. OaHako obpaTHas MoJisip-
HOCTb 3TOTO OTKJIMKA YKa3bIBaeT Ha TO, YTO, BEPOSITHO, MBI UMEEM JIeJIO C pe-
rUcTpalyeil OTBEeTOB OAHOM HeMPOHHOM ceTu, oOpa3ymolleil AumnoJib. UMeHHO
C OTOM CEThIO MOTYT ObITb CUHXPOHU3MPOBaHbl pa3Hble objactu. [TonooHOe
pacnpesieieHle 0YeHb BBITOHO, TaK KaK eIMHAasl aKTUBUPYIOI1asl CETh MO3BO-
JISIeT nepepacnpenesisiTb pecypchbl. CienoBaTe/bHO, MO XapaKTepUCTUKAM Bbl-
3BaHHbBIX MOTEHIIMAJIOB MOXHO KOCBEHHO CYAMUTb O COCTOSTHUU HEWPOHHBIX
ceTeil, yrpaniisisi XapaKTepuCcTUKaMU U300paXkeHU i, U TepepacipeaeisiTh ak-
TUBALMIO 3TUX CETEH.

Tak, ¢ TOMOIIbBIO UBMEHEHUS 33auM, MOCTABIEHHOM Nepe HaboaaTeeM
(MHCTPYKIIMHK), YAAI0Ch UAEHTUGMUIMPOBATh MapaMeTpbl KOMITOHEHTOB KOT-
HUTUBHBIX BbI3BAHHBIX TOTEHIIMAIOB, OTpakalollre ONTUYeCKUE U CEMaHTHYe-
ckue cBoiicTBa uzoOpaxxeHuit. [Tonyyaemas Habo1aTeieM UHCTPYKIIUS TOCTO-
BEPHO U3MEHSET aKTUBHOCTb HEHPOHHOM CETHU, UTO MBI U BUIUM TI0 PA3TUIUIM
AMIUTUTYZI OCHOBHBIX KOMITOHEHTOB BBI3BaHHBIX ITOTEHIIMAJIOB. BbhIOpaHHas
HaMM METOJMKA MPOCTPAHCTBEHHOW (UIbTpALIMM W300paXkeHW IMO3BOJIM-
Jla IepBOHAYAJIbHO PA3AeUTh U300paKeHUsI Ha BbICOKO- U HU3KOYACTOTHbIE
COCTaBJISIIONIME, TTOJIYYUTh TAKOM K€ pas3ie/eHHbII OTBET B MO3Te U BbIACJIUTH
B BUCOYHBIX 1 JJOOHBIX 00J1ACTSIX OTKJIMK Ha CEMaHTUUECKOE 3HAYEHME CTUMYJIa
P MHCTPYKILIMY KJIACCU(PUIIMPOBATH OOBEKTHI 110 NX (DU3NIECKUM CBOMCTBAM.
CrenoBatesibHO, HEOCO3HaBaeMasl KiaccubuKaims «KMBoi — HEXUBO» MTPoO-
HUCXOIUT MTOMUMO 3a/1a4, KOTOPYIO OCO3HAHHO BBITTOJHSIET OMepaTop.
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13.3. CEPAEYHBIM PUTM
KAK MHAMKATOP PEAKLIMIM YEAOBEKA
HA HEOCO3HAHHBIE M1 OCO3HAHHBIE
CUTHAABI

Ba3ucHBIM METOIOM OLIEHKH BIUSHUS KaK OCO3HAHHOTO, TaK 1 HEOCO3HaH-
HOTO BO3ICMCTBHS C He3allaMsTHBIX BPEMEH SIBJISICTCS CepIeYHbIN puT™M. B K11-
TaliCKOM 1 THOETCKOW MeIMIIMHE ITyJIbC, KaK 1 B EBporie, M3Mepsiin BpydHYIo,
HO YMEJIU Pa3jIMyaTh 10 THICSYM Pa3HOBUIHOCTEM PEaKIIMIA.

CoBpeMeHHbIE MCCIeNOBaHUS MEXaHU3MOB CepaAlleOMeHUT HaYMHAIOTCS
¢ pabotsl Kitoga bepHapa, BBISIBUBILIETO JBa ONIIMTOHEHTHBIX YITPABIISIOIINX HE-
pPBa, YCKOPSIIOUIMX U 3aMeUISIIOIINX cepleuHbIi puT™M. Ocoboe BHUMaHUE y/ie-
JIIeTCsI KOJIeOaHUSIM IyJIbca, TT0Ka3aHa B3aMMOCBSI3b KOJIEOAHMUIA ITyJIbca 1 TbI-
XaHUSI, pACCMAaTPUBAIOTCS BpEMEHHOE M YaCTOTHOE MPEACTaBIeHIE KOIeOaHMit
JacTOThI CepJACUHBIX COKpalleHU, huzndeckre U Pu3noJornieckue OCHOBBI
CMEKTPaIbHOIO aHaM3a CepAeYHOTO PUTMa, BIMSHUE HEKOTOPHIX pedieKcoB
W JIEKapCTBEHHBIX TpeIrapaToB Ha ITOKa3aTeld BapruaOeTbHOCTH CEPIeTHOTO
put™Ma. CepIedHbIii PUTM 3T0POBOTO YejIoBeKa HecTabuieH. BapraberbHOCTh
CepIeYHOro pUTMa BHMIHA IPU CIIEKTPAJbHOM aHajIu3e KapIHMOWHTEPBAJIOB,
IIPU KOTOPOM BBISIBJISICTCS M KOJIMYECTBEHHO OLIEHUBAETCSI CKPBITHASI JMHAMU -
Ka n3MeHeHuit putMma. CrieKTpajabHbIi aHaIN3 MTO3BOJISIET BBIIEIUTH OCHOBHBIE
YaCTOTHI, TMHAMUKY UX U3MEHEHUI, OTPaXKaroIINX CTPECCOPHYIO PEeaKIINIo 1C-
ITBITYEMOT'0 Ha 3TO Bo3aeiicTBUEe. OTHOCUTEILHO BEICOKOYACTOTHBIC KOJICOaHMS
cepaeuHoro putMma (HF) B nuanazone ot 0,4 mo 0,15 i1 00ycnoBieHbI IbIXaHU -
eM. bojiee HU3KOYACTOTHBIE KOJIEOAHMS OTPAKAIOT aKTUBHOCTD ITOIKOPKOBOTO
COCYIMCTOTO IIeHTpa. B pesynbpraTe CreKTpaibHOTO aHalu3a TUHAMUYECKOTO
psila KapAMOMHTEPBAJIOB MOJYYAIOT PsII ITOKa3aTeleid, 0 KOTOPBIM OLIEHUBAIOT
BETeTaTUBHBIN OalaHC, COCTOSTHUE CHCTEM YIIPABICHUS CEpACIHBIM PUTMOM U
¢yHKILIMOHAIbHOE cOoCcTosiHUE Bcero opraHusma [baesckuii, 2002; Heart Rate
Variability,1986]. [1y1s1 pacueTa MHIEKCA CTpecca U3MEPSIIOT MOLIHOCTh CIIEKTpa
HuskovactotHoil (LF) u BeicokouactoTHol (HF) cocraBnsiiommx KapauonH-
TepBaJIOB. 3aTEM BBIYUCIISIOT OTHOIIEHUE MOIITHOCTEM HU3KOYACTOTHOM 1 BBI-
cokouactoTtHoii coctapisitoiinx LF/HE o kotopomy cynsT o cocTosiHuu ore-
patopoB [ baesckuii, 2002; Heart Rate Variability, 1986].

MBI CONTOCTABYIIN PE3YJIBTAThl KCCIICIOBAHMS OLIECHKH 3MOLIMOHAILHOTO CO-
CTOSIHUSI UCTIBITYEMOTO TP CBOOOJHOM paccMaTpUBAHUM CJIOXHBIX M300pa-
JKeHUI (comepsKallrux KakK MOJIOXKUTEbHBIE, TaK U OTpUIATEIbHbIE (hparMeH-
THI) TIO pa3pabOTaHHOMY HaMM METOMY U 10 TPATUIIMOHHBIM METOIaM OIICHKH
MICUXO(MU3NOJTOTUISCKOTO COCTOSTHUS, TAKMM KaK 3JIeKTpoKapauorpamma. Pe-
TUCTpALXs 3JIeKTPOKApIAOrpaMMBbI ObLTa IIPOBEIeHA C ITOMOIIbIO Kapauomepe-
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nartyuka ¢uHckol ¢upMbl Polar B Buae mosica, KOTOpbIN KpenUTCsl Ha TPyAb
ucnbITyeMblx. CUTHAJT OT KapAMoTiepeIaTIMKa Mbl YJIaBIMBaIU CITeUATbHON
AHTEHHOM, 3aKperICHHOM 3a CITMHOM UCTIBITYyeMbIX. AHTEHHA ObliIa TTOAKII0YE-
Ha K MUKPO(OHHOMY BXOly peTUCTPUPYIOIIETO KOMITbIOTEpa, Ha KOTOPOM ITpO-
BOJMJIMCH 3aIIMCh Y aHAIU3 Baprua0eIbHOCTU CEpACYHOrO PUTMA.

B xauecTBe cTUMYJIOB ObLIT UCIIOJIB30BaH HA0OOP LIBETHBIX (poTOrpacduii OMHOTrO
W HECKOJIBKUX YEJIOBEK, BEIPAXKAIOLINX Pa3TUIHbIE 9MOIIMU, KOTOPBIE YCIOBHO
MOXHO pa3le/IuTh Ha JBe TPYIIIbl — BeCeJIble U TPYCTHBIE.

B npenBapurebHOM MCCIeIOBaHUM TIPUHSIIA y4acTHE BCETO JIBa UEJIOBEKa;
OHMU JOJIKHbI ObLIM TPY MUHYThI CMOTPETh Ha hoTorpaduu oqHOro Tura (rpeib-
SIBJIIEMBbIE B PEXUME CaiI-1110y), 3aTeM, MOC/Ie KOPOTKOTO OTAbIXa, elle TPU
MUHYTBI CMOTPETH Ha oTorpaduu Broporo tuna. MHaeKe cTpecca, paccuuTaH-
HBIIi HA OCHOBE KapAMOWHTEPBAJIOB y OJHOIO MCIBITYEMOTO, TpeIcTaBjieH Ha
puc. 13.7: 310 JaHHBIE TPEThEI1 MUHYTHI IIPOCMOTPA, TaK KaK IBE MUHYTbI ObLIU
HeoOXoAMMBbI TIporpaMme 00pabOTKU ISl HAKOIUIEHUsT JaHHBIX. Kak BUgHO U3
PUCYHKa, MHAEKC CTpecca He3HAYUTEIbHO BapbUPYET OT JJIUTEJIbHOCTU IPOCMO-
Tpa, Ha HEro He OKa3bIBAeT BIMSHUS SMOLIMOHAILHOE colepkaHue poTorpaduii.
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Puc. 13.7. Ingekc cTpecca, paccynmTaHHbI HA OCHOBE aHanusa
BapnabenbHOCTN CepAeYHOro pUTMa y OHOrO UCMbITYEeMOro BO BpeMs
npocmoTpa doTorpauin pasnM4yHon SMOLMOHANBHON OKpacKu

OTMeTUM, 4TO Mbl GUKCUPOBAIA SMOLIMOHAJIBHbBIE PEAKLIUU Ha 3T Xe (o-
torpadpuu Ha DMI. CpaBHUTEIbHBIN aHAJIM3 TT0KA3aJl, YTO METOJ Bapuadesib-
HOCTM CEpJAEYHOT0 PUTMAa OKa3ajcsl MeHee YYBCTBUTEIbHBIM K CIBUTY SMOLIM-
OHAJILHOTO COCTOSIHUSI TIPU MPOCMOTPE U300pakeHUI, 11T HEro HeOOXOIMMbI
0oJiee CUITbHBIC SMOIIMOHATBHBIC Pa3apakNUTeIH.
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13.4. HETTPOM3BOABHbBIE MUSMEHEHMA
AMNAMETPA 3PAYKA

CymecTByeT TpaduIecKWii METON AMHAMMYCCKON PETUCTpAlMM W 3aITucH
3paYKOBBIX PEAKIINil Ha CBET — IYIILIOrpadust, KOTOPHIi ITO3BOJISIET TAKKe U3-
MepSITh U3MEHEHUST Ha TIepeMEHBI MAIaloNIero Ha 3payoK CBeTa BO BpeMeHU. M3-
BECTHO, YTO U3 CETYATKU IyTH, PETyJUpYIOIIUe IUaMeTp 3pauka, CIeayloT yepes
3PUTENTBHBIN HEPB Yepe3 Xrua3my. 3payoK — BaxkHast OKYJIOMOTOpHAs CUCTeMa, Ha
KOTOPYIO BO3NMEHCTBYET pa3HOOOPa3HbIN HAOOp CTUMYJIOB, BKITIOYAsT M3MEHEHUS
SIPKOCTH CETYATKH, BHE3aITHBIC M3MCHEHUS IBIKCHISI CTUMYJTa, SMOITMOHATIBHBIC
U1 KOTHUTUBHBIE (haKTOPhI, THTOKCUKALIMK, B TOM 4rciie HapkoTudeckue [Ghodse
etal., 1995], u psin 3a001eBaHUiT — OT TICUXUYECKUX IO TACTPOIHTEPOIOTMIECKUX
(HampuMep, aCUMMETPHSI 3pauKOB ObIBAET IMOC/IE XOJICIIUCTIKTOMUN).

B mocnegHue roabl 60JbIII0OE BHUMaHUE YAEJeHO M3MEHEHMIO 3payka Tpu
aytusme [Krachetal., 2015; Nuske et al., 2014; Blaser et al., 2014]. I1pu aytuzme
MOSIBJISIIOTCS HEHOPMaJIbHbIE COLIMAIbHBIE OLIEHKU MPU BOCHPUSITUM PATOCT-
HbIX 1L [Sepeta et al., 2012].

AHanu3 u3MeHeHuil pa3Mepa 3pauka B TIPOBEACHHBIX B Halllell JJabopaTopuun
HCCIIEIOBAHUSX HE BBISIBUIT pas3IUIMii MEXIY TTPeIbsIBICHUEM TTOC/IEI0BATETHEHO-
CTei, comepsKallliX pa3Hble SMOIIMOHAIBHBIC CTUMYJTBL. Pa3mep 3pauka oTCIIeXu-
BaeT JIMIIIh U3MEHEHUST IPKOCTH MOHHMTOpa. BHavuaste 3padyoK pe3Ko CyxKaeTcsl, Tak
KaK Ha 4YepHOM (hOHE HAYMHAIOT MEJIbKaTh M300paKeHMUsI, 3aTeM CJIeTKa pacIly-
psIeTCsl, KOT/Ia OMSITh Ha 3KpaHe MOSIBIsSIeTCs YepHbIii (hoH. OIHAKO KpUBbIE, COOT-
BETCTBYIOIIME OTBETAM Ha pa3Hble SMOLMN, IPAKTUUECKU COBMAIAIOT KaK B CITy-
yae HEOCO3HAHHOTIO, TaK 1 B CJIy4ae OCO3HAHHOTIO TpeabsBieHus (puc. 13.8).
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Puc. 13.8. VIameHeHune pasmepa 3padka B OTBET Ha NpeabsBreHne
nocrnepoBaTenbHOCTEN N306paxXeHWin, CoaepXKalLlnx Becenble, rpyCTHble
1 HeWTpanbHble hotorpadumu. YcpegHeHue no ABEHaALATH UCTIbITYEMbIM
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[Tpu pelieHU Ke MHOTUX MPAKTUYECKUX 3a71a4 HE0OX0AMMa BO3MOXHOCTh
HeMeIJIEHHO OLIEHKM KadyecTBa BOCIIPUSTHUS TOJydeHHON MHMOpMau BO-
NUTEJIEM, TTMJIOTOM, BOEHHOCIYXalllUM, oriepatopoM ADC U T. . MOHUTOPUHT
TpeOyeTcs MTHOBEHHBII U MOCTOsIHHBIN. Kak ero cozaate? J1uisl penieHus CTob
HEeTpUBHUATBLHOI 3aJau MHOTHE aBTOPbI HAJIEIOTCSl HAa METOl U3MEePEeHUs T1a-
MeTpa 3pauka. Meron nHoraa cpadbarbiBaeT, MHOTAA HeT. OTCYTCTBUE pa3induii
B HallleM ciydyae OOBbSICHSETCS CIa00i BhIPAKEHHOCTHIO SMOLIMOHAIBLHOM pe-
aKlIMKY Ha KapTUHKU. Beab XOpol110 U3BeCTHO, YTO 3payoK pacuiupsieTcs Toraa,
Koraa 4yesoBek HamyraH. Ho g aHaiM3a cocTostHUS yeaoBeKa Mpy MpocMOoTpe
M300pakeHU T U TEKCTOB, KaK KOHTPOJIb €0 PeaKIMU, 3TO JUILIb JOTOJHUTE b~
HbI METOJ.

13.5. ABUDKEHMSI TAA3 KAK MAPKEP
HEOCO3HABAEMBbIX PEAKLIMI

In1pokyio u3BeCTHOCTh MOJyYrIu padboTsl B. A. bapabdaniiukosa, JI. H. Tac-
coBckoro, B. A. ®ununa, A. JI. SIpbyca u 1pyrux 1o n3y4eHuIo NBUKEHUS IJ1a3.
Oco0blil UHTEpEC MPEACTABIISIIOT PAadOThI MO UCCAENOBAHNIO MUKPOABUKEHU I
a3 [TaccoBckuit, Hukonbckas, 1941; Privitera et al., 2014].

Jist onipeeieHUs HEOCO3HAHHBIX Peakinii yIOOHO MPOBOAUTH UCCIICTOBAHNE
HETIPOU3BOIBHBIX ABIDKEHUH 11a3. CorsTacCHO HAIIMM SKCIIEPUMEHTAIBHbBIM JTaH-
HBIM, MOXHO JOCTATOYHO HAJIEKHO C MOMOUIbIO 2JIEKTPOPU3UOTOTUUECKUX U3-
MEepeHUIi aKTUBALIMM MUMMUYECKUX MBILILL Y3HATh CKPLITbIE SMOLIMOHAJIbHbIE Pe-
aKIWMU UCTIBITYEMOTO MPY BOCTIPUSTUM JIIOOBIX U300paKEHUI CLIEH, JIMIL U TeKCTa.

[TosTOMy HauHeM aHaIM3 HauboJiee MHTEPECHOTO METOIa KOHTPOJISI MUKPO-
IBIDKEHMH 11a3. MI3BecTHO, UTO TTpu (hUKCAIIMK B30pa pe3KO YMEHBIIIAeTCS KO-
JIMYECTBO cakkaa. OcTaioTcsl TOJbKO MUKPOCAKKA/Ibl, U3YUEHHbIE €lIe B KOHIIE
1930-x ronoB B [ocynapctBeHHOM ontuyeckoM uHctutyTe JI. H. TaccoBckum u
H. A. Hukonbckoii. OHM YyCTaHOBUJIM, UYTO KOjeOaHUs B30pa mpu (pukcaluuu
COCTaBJISIIOT B CpeiHeM MO0 + 12 yria. MUH., = 5 yIi1. MUH. DTO BE 30HbI He-
JYBCTBUTEJILHOCTH, O0YCIIOBJIEHHBIC pa3MepaMu PELICTITUBHBIX ITOJIeH U pa3Me-
poM doBeoibl: = 12 yria. MUH. — 9TO B AuameTtpe 24 yri. MuH. — pasmep ¢ose-
osbl [TaccoBckuii, Hukonbckas, 1941].

Ecnau npoaHanu3upoBaTh CKOPOCTh MUKPOCAKKaIbl B TMOCJIEI0BATEIbHOCTH
MOBTOPHBIX (hUKCALIMi B30pa, CAETaHHBIX B XO€ BU3YaJIbHOTO MOKMCKA, MOXHO
O0OHAPYKUTH JBa BAXKHBIX KOMIOHeHTa. OIWH CBSI3aH ¢ BU3YaJIbHbIM KOHTEHTOM
obmacty ukcammu. Tak Kak (pUKcaldy 1o IeJIIM BBI3BIBAIOT OOJIbIIIE MUKPO-
cakKall, OHU CO3AAI0TCS AJIs1 TeX 1ieJield, B KOTOPBIX TPYAHEE MTPEOA0IeTh HEOJHO-
3HAYHOCTb. [Ipyroit KOMIOHEHT CBsI3aH HE CO 3pUTEJIbHBIM ITPOLIECCOM, a C MPO-
LIECCOM IIPUHSITHUS pEIlIeHNI — (DUHAIOM 3pUTeIbHOro Bocrpustust. Oukcanmm
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B30pa, COMPOBOXKAAIOIINECS HAXKAaTHEM KHOTKH, TeHEPUPOBAIU OOJIbIIIE MUKPO-
cakkap, yeM (pUKcaliy Ha TOH 3Ke LeJIN, HO 6e3 HE0OXOIMMOCTH HaxKaTUsT KHOTI-
ku. PacuivpeHue 3pauka npu Tex e MOBTOPHBIX (DUKCAIUSIX B30pa MOKa3bIBa-
eT Noa00HY10 Xe MomyJsiiuio. [ToaydyeHHble JaHHbIE CBUAETENbCTBYIOT O TOM,
YTO OOIIME MEXaHU3Mbl aKTUBALIMU SIBJISTIOTCSl YaCThIO MTPOLIECCOB BOCIIPUSITHS,
onpenessomux (UKcalMoOHHbIe IBMKEHUS I1a3. Takum o0pa3oM, CYILEeCTBYET
BBIpAXKEHHOE BJIIMSIHME ONTUYECKUX CBOMCTB TEKCTAa Ha PabOTy OCO3HAHHBIX U
HEOCO3HAHHbIX KAHAJIOB 3pUTEIbHON CUCTEMbI YeJIOBEKA.

MoXHO ompeneanuTh KOTHUTUBHYIO U OMOIIMOHAJbHYIO 3HAUMMOCTh Kax-
JIOTO CJI0Ba B TEKCTE MO M3MEPEHUIO XapaKTePUCTUK MUKPOJBUXKEHUI T1a3 Ha
3HauYMMbIe TeKCThl. HaMu Oblia pa3paboTaHa MeToaMKa perucTpaly oOHapy-
JKEHUS OIIMOOK B TEKCTE WJIM 3HAUMMBIX JUISI UCITBITYEMOTO CJIOB B TEKCTE Ha
OCHOBE M3MEepPEeHUsI MUKPOJBIKEHUI. M3MepeHrs MUKPOIBUXKEHUM T1a3, MU-
KPOTPEMOpP BO3HUKAIOT MIPU OYepeHOM (prKcalmu raa3a rnocjie cakkaiabl B MO-
MEHT 3axBaTa OyKB B TEKCTe (3TO UMEHHO MUKpOTpemop, uzydyeHHsbIii JI. H. Tac-
coBckuM 1 H. A. HUKOJIbCKOI1 B IpYyTrUX yCJIOBUSIX HAOIIOAECHUS; OHU OTKPbLIN
9TO SIBJIEHUE MPU U3YYeHUU HETTPEPBIBHOM (hUKcauuu Touku). KoamdaecTso 3a-
XBaThIBa€MbIX OYKB B MOMEHT KaXIoi (puKcalmm KojiebIeTcs OT TpeX 0 AeBsI-
TH; 3TO 3aBUCUT OT TEKCTa, pa3MepoB (POBEOISIPHOI 00JIACTU U COCTOSTHUS UC-
nbiTyemoro [JlamMmunumus u ap., 2016]. B HacTosiee BpeMsT CO3IaH aJTOPUTM
Ha OCHOBE M3MEPEHMS XapaKTePUCTUK CaKKall U MUKPOCAKKaJ IJla3 B Ipolecce
YTEHUS, YTO TTO3BOJISIET YCTAHOBUTD 3aBUCUMOCTD OT CTATUCTUUECKUX XapaKTe-
PUCTHUK TEKCTa, OTIPENEIUTh He TOJbKO 3HAUMMBbIE JIJIST YMTATENsT y4aCTKU TEK-
CTa, 3aMEeYEHHbIE OITMOKU, HO U BbISIBUTb YPOBEHb TOHUMAHUSI YUTATEJIEM BCE-
ro tekcra (6osee moapoOHO cMm. T1. 11).
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TTOPIAOK 1 XAOC

14.1. TIOCTPOEHME OBPA30B
M3 SAEMEHTOB XAOCA

BopoH11ioBcKuii 1Bopell B AJNYTIKe OKPYXXEH MapKoM, ydacTOK KOTpPOIo 3a-
ITOJTHEH HAarpoOMOXKIeHEM KaMHel Mmociie IpeBHUX 3emieTpsicennii. ITo kena-
HUIO BJIaJEJIbLIEB, 3aJyMaBIINX BEJMKOJIETTHbIN MapK, 3TOT y4acTOK ObLI OCTaB-
JIEH HeTPOHYTHIM U Ha3BaH «Xaoc». DTa MPUXOTh IMOHITHA, TaK KaK CIyJaii-
HbI€ CTPYKTYPbl CTUMYJUPYIOT Hallly TTaMsITh U U3BJIEKAIOT U3 Hee caMble pas-
Hble 00pa3bl. MIHOra ciyyaiiHble CKOIUJIEHUsI 00pa3yloT YyCTOMUKUBbIE (DOPMBI,
HarOMUHAIOIINE YeJIOBEKY O TOM WJIM MHOM 3HaKOMOM emy oOpa3e. B Kpbimy
1o popore K Anyite ectb ckaja «[Ipopuns Benukoii Ekarepunsl», B KokTeoe-
e — «Meurarommii [Tymkua». CirydaiiHple CTaTHYHBIE KAMEHHBIC TIOPOXKIE-
HUS Yallle BCero OTOXIEeCTBIsoTCs ¢ auuamu. Ha ceBepe octpoBa CapauHust
Bo3Jie ceneHust Kacrenbcapio ecTb rpoOHMIIA U3 HECKOJIbKUX KaMep, BBIpY-
Os1eHHBIX B cKaiie, natupyeMasi 111 TeicsuenerrneM no Haiei apbl. Takoro Tuma
rpoOHUIIBI pactipocTpaHeHbl Ha CapauHuM, ux Ha3biBatoT Domus de Janas, 4yTo
ITO-PYCCKM O3HayaeT «IOM BembM». Ho 3Ta cKalla mojydmiia eie W COOCTBEH-
HOe Ha3BaHMe; MOCKOJIbKY U3JaJIM OHa HAITOMUHAET CJIOHA, €€ TaK U Ha3bIBalOT
BO Bcex nyTeBoauTesix — «CinoH-ckanax». [Tpu apyrom pakypce u mpu ornpese-
JICHHOM OCBEIIIEHUY B 3TOI CKajie aBTOP YBUIIEN JTUIIO YesoBeKa (puc. 14.1).

He TombKO CTaTUYHBIN «XaoC» 3a CYET CIy4ailHOTO CKOIUICHMS 3JIEMEHTOB
MOXeT 00pa3oBbIBATb CTPYKTYPbl, HAITIOMUHAIOIIME 3HAKOMbIE (DOPMbI, HO U
NUHAMUYEeCKHUe ClydyailHble CTPYKTYpbI; Hanpumep, objiaka CO3[al0T He MeHee
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Puc. 14.1. «CnoH-ckanay, Bbi3blBatoLlas
npu U3MeHeHnn pakypca obpas nmbo nuua, nmbo cnoHa

SpKUe BredyaraeHust. DPGhEKT, BbI3bIBAEMBbI CIydallHBIMU CTPYKTypaMHu TeX
WM WHBIX 00pa3oB, MOPOIMI MHOXECTBO TaK HAa3bIBAEMBIX MIPOCKTUBHBIX Te-
ctoB. K coxaneHuto, mprMeHeHNEe KBa3WyIOPSIMOUYCHHBIX 32 CYET CUMMETPUN
CTPYKTYpP, HAOOp BOIIPOCOB, CITYKAIINX MPAaMUHIOM U JIJIST UCTIBITYEMOTO, 1 JJIST
SKCIIEPUMEHTATOPa, Y MOACKA3KHU [UIS 3aKIIOUCHUI «3KCIIEpUMEHTATOpa» (Kak
B MeTojiMke Popiiaxa), — Bce 3TO MOPOXKIAET COMHEHUs B pe3yyibraTax X Mpu-
MeHeHnst. COBpeMEHHbBIE BEPCUU IPOEKTUBHBIX TECTOB OCHOBAHbI Ha O0BEKTHB-
HbIX ((ODU3UOJOTMYECKUX) METOAAX PETUCTPALIMU PEaKLIMiA MO3ra Ha MTOPOXKAECHKE
V UCHBITYeMBIX BEI3BAHHBIX CITyJailHBIMK CTPYKTYPaMH KOHKPETHBIX 00pa3oB.

14.2. TIPUHATWUE PEIHIEHM B YCAOBMIX
HEOITPEAEAEHHOCTM

PaccMOTpUM YCIIOBHMS BBI30Ba acCOLIMALIMI M300PaKeHUSIMU TEKCTYD C 3a-
JAHHBIMM CTATUCTUYECKIMM XapaKTepUCTUKaMU. VIHTepec K yIpaBIeHUIO Xa-
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pPaKTepUCTUKAMU CTUMYJUPYIOIIUX U300paXKeHUM SBISIETCS 3aKOHOMEPHBIM;
MMEHHO B 9TOM KPOETCS yCIeX JalbHEHINX padoT. CaMble TPUMUTUBHBIE Me-
TOIBI YITPABICHUS MOXHO TTPOBOAUTH C IIOMOIIIBIO MIPAMITHTA.

Eme ®eprioc Kemnbemr mHTepecoBaICS BOBMOXHOCTBIO YBUIETh JIUIIO
B myme. Okazanoch, 4To B 6ej1oM 1ryme (puc. 14.2, cieBa) UCIbITYeMbIE MOTYT
YBUAETH JU10. M300paxkeHHBIN Ha puc. 14.2 cnpaBa oBajJ Ha TOM K€ IITyMO-
BOM IT0JIe paboTaeT Kak MpaiiMUHT-1oacKa3ka. OH pe3Ko MEHSIET BOCIIPUSITHC
BCero m3o0paxkeHus . JIMII0 CTAHOBUTCST 3aMETHBIM, Te OBl OBaJl JakKe CIIMIII-
KOM YIUTMHEHHOTO JIMIIa HU MPUCYTCTBOBal. Ho Takoif mpueM IMOHSITeH, TaK
KakK 3aJaeTcsI IIPOCTO oBaj Jinma. MHTepecHee, YeM OBaJl, OKa3bIBacT BIMSHHE
Ha pacrio3HBaHUe M300paXKeHUs Juila B IIyMe MPOCTPAHCTBEHHO-YaCTOTHAsI
(unpTpalus 3Toro u300paxeHus.

Puc. 14.2. CneBa — kBa3ubenbivi LyM, B KOTOPOM UCMbITYEMOMY NpeanaratT yBUaeTb
nunuo. Kaxabli UCNbITyeMbliA BUAUT JIMLO B CBOEM CKOMMEHUN YEPHO-CEPbIX MUKCENEN.
CnpaBa — 9Ta e peanusauus Lyma, HO C HAHECEHHbIM Ha Hee OBasioM, Cryxaluum
NofcKasKkon, NpaiMmHrom. Bee ncnbiTyemble MTHOBEHHO BMAST B J@HHOM MecTe
n3obpaxeHusi B oBane nuuo YenoBeka — rnasa, Hoc 1 rybbl

PaccmoTpuM BIMsSIHME TIPOCTPAHCTBEHHBIX YacCTOT CTUMYJIOB C BBICOKOM
Mepoii HeoIpeIeJIeHHOCTH Ha TIPOLIeCcC MPUHSTHS pelieHusT. B manHoil TiraBe
MPEICTaBUM MCCICIOBAHME BIUSHUS BBICOKMX M HU3KMX MPOCTPAHCTBEHHBIX
JacTOT IIyMOB Ha MPUHSITUE PEIIEHUS] 0 HAIUYUU TECTOBOTO oObekTa. B Ka-
YECTBE CTMMYJIOB MCMOJIb30BAIM KBa3uOesblil yM. Beibop 1iyma o0ycioBiieH
TeM, 9TO JaHHBII CTUMYJT 00TagacT MaKCUMaJIbHOM Mepoil HeoIpeneICHHOCTHI
(aaTponueit). CornacHo Teopuu mHdopmanuu 1o K. IlleHHOHY, CTPYKTYpHI,
XapaKTePU3YIOIIMecs BICOKOI SHTPOIMEI, 001aaal0T BEICOKOM MHOOpMAIIU-
OHHOI eMKOCTbI0. COOTBETCTBEHHO 4YeM BBIIlIE YPOBEHb HEOMPEIeTICHHOCTH,
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TeM Oosibllle UHGOPMALIMU COAEPXKUTCS B cTuMyse. ClieioBaTeibHO, B OeI0M
IIyMe TeOPETUYECKN MOXKHO YBUAETHh UTO YrOAHO. BeposITHOCTH BBI3BAHHOTO
00pasa 3aBUCUT OT MHOTUX (haKTOPOB — 3HAYMMOCTH 00pa3a Uil UCTIBITYEMO-
ro, BCTPEYaeMOCTH 3TUX 00pa30B B ObITY, Ha IPOM3BOJICTBE, B PEKJIaMe, B Cpe/I-
CTBaX MaccoBOil MH(pOPMaLIUMU.

B 1960-¢ romsl, eie Oyayuyu CTyAEHTOM, aBTOP «CUHTE3UPOBAI» KBA3UC-
JIyJaifHbI€ CTUMYJIBI C TIOMOILBIO XeCTKOM KuCcTH (16—22, 1meTnHa), KpackKu
u BarMaHa. CTosl Ha CTOJIe, yIapOM KMCTbIO C KPAacKoOil rmoJjiyyana JOBOJbHO
HeIuioxoe paccessHue Kisgkce Ha pacctostHur 2000 MM Ha aucTe Oymaru pas-
mepom A0 (841 x 1189 mMm), paccreeHHOM Ha moJy. M3 nucra AQ Hapesa
aucThl pazmepoM A3 (297 x 420 mMm) ¢ kisikcamu. M300paxkeHusT KIISIKC Ha
JINCTE TIPEIbABIISIT UCITBITYeMBbIM. 1o cTaHmapTHOM IIeCTUOAILHON IIKaje
OLIEHMBAJ BbIPAXEHHOCTb BbI3BAHHOTO 3G deKTa: MiITh — OYeHb BbIPAXEH,
BOCTOp2KEHHasl paboTa C TECTOM; YEThIpe — XOPOIlO; TPU — BechbMa YI0-
BJIETBOPUTEJIbHO; 1Ba — eCThb 3(P(PeKT; equHUIIa — O4YeHb cJ1a0blit 3P deKT;
HOJIb — HeT 3¢ deKTa, OTpULIATEIbHOE OTHOLIEHKE K 00CIe0BaHII0. 300PO-
BBI€ MCTIBITYeMBbIE, a TakKe OOJIbHBIE IIU30(MpeHueil B YIOBICTBOPUTEIbHOM
COCTOSTHUY OOBIYHO BUIEIU B PACCESTHHBIX KISIKCaX «KOCMHUYECKUE» CIOXKETBI
MPU CPEIHUX 3HAYEHUSIX BBIPAXKEHHOCTU 3(deKkTa. YXyalleHue COCTOSHMUS
YyeJ0BeKa BbI3bIBAJIO OTpULaHue. OHU OTPULIATY 1axke HATMYKUE CAMUX KIISIKC.
«KocMuueckre» CIOXETbI OTMEYAIMCh B OTBETaX OOJBIIMHCTBA WCIIBITYE-
MBIX, KaK 3JJ0POBBIX, TaK U OOJIbHBIX, M, BEPOSITHO, OTpaKaau OOIINIT MHTEPEC
K KOCMUYECKOI TeMaTHKe TeX JIeT (He UCKITIoueHa POJIb OOJIbIIIOTO BHUMAHMS
K HAYYHBIM TOCTUXKEHUSIM, YEMY YJEs1JI0OCh MHOTO BHUMaHus B npecce). Pac-
CesTHHbIE KJISIKChI HAITOMUHAIU U300pakeHusI 3Be3JHOro Heba B KapTUHAX Xy-
JIOKHUKOB TeX JIeT. Pa3paboranHblii HaMu B 1960-e roabl MeTON OTIMYAICS
ot Tecta Popiaxa B npuHuune. s Popuiaxa BaxxHa TeMaTHKa BbI3BAHHbBIX
00pa30B, BEPOSITHO, BRIOPAHHBIX CIIydaifHO. B Haleit MeToguke rjaBHOE TO,
YTO HE TeMaTUKa BbI3BAaHHBIX 00Pa30B OblIa OCHOBOM AMArHOCTUKU (TaK Kak
BEPOSITHOCTh MOSIBJIEHUSI «<KKOCMUYECKUX» CIOXKETOB Ha 9TU TeCThI OblJIa XapaK-
TepHa U JJIs1 30POBBIX, U JJIs1 OOJbHBIX), @ BBIPAXKEHHOCTb 3hdeKkTa U OTHO-
IIeHHEe K TECTUPOBAHMIO.

Bnarogapsi HOBBIM TEXHOJOTHUSIM CHHTE3a M300pa>keHUI, KOJIMYECTBEH-
HOW OILIEHKE CaMOro M300pakeHMsT CTATUCTUYECKUMU M MPOCTPAHCTBEHHO-
YAaCTOTHBIMU METOJAMU, OObEKTUBHOI OlLIEHKE BbI3BAHHOTO 3(dekTa y uc-
MBITYEMBIX Mbl pazpadoTayiu 060Jiee COBPEMEHHYIO BEPCUIO 3TOTO METO/IA.

J10OpOoBOJIbLIAM-UCTIBITYEMbIM (IBeHAALIATh My>KUUH U BOCEMb >KEHIIIMH B BO3-
pacte 18—27 jiet) Obli1a JaHa CAeayIOIAs MHCTPYKLIMS: OTIPEACIUTD, IPUCYTCTBY-
€T JIK TECTOBBbIN O0BEKT — «WIUI0» — B LIIYME WJIM OTCYTCTBYET. Bb1OOp 00yC/10B-
JIEH TeM, YTO, BEPOSITHO, MEXaHU3M PACIIO3HABAHMS JIMLIA («IITPUXKOI») 3a1aH
YaCTMYHO HA FeHETMYECKOM YpoBHE. BaxkHO MoayepKHyTbh, UTO B JEHCTBUTEIb-
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HOCTH M300paskeHusI IIIyMOB He COIePKaJIM U300paKeHUSI UL — 3TO ObLIM «ITy-
CThIe» C TOYKM 3PEHUST CEMAHTUKU CTUMYJIBI.

Metonamu 1ndpoBoit 00pabOTKM MpoBeAcHa (PUIbBTpALMsST M300paKeHUSI
KBa3uOes0ro 1myMa B 001aCTU BICOKUX MU HU3KUX MPOCTPAHCTBEHHBIX YACTOT
¢ rtoMolikio rporpammbl puisrpaunn DOGE, pazpaboranHoii Ha 6a3ze MHcTH-
tyta (pusnonoruu umenu M. I1. Tlasnoa PAH (C. B. IIpoHunsim). IMpume-
HEHBI CJIEAYIOIINE YPOBHU (DUIBTPOB: JIJIST BEICOKOUYACTOTHBIX N300paXkeHUit —
10 nukm/rpan.; st HU3KOYacTOTHBIX — 1 1uki/rpaa. Becero cuHTe3MpoBaHO
YEeThIPHAALIATh Pa3HbIX CTUMYJIOB (CEMb BbICOKOYACTOTHBIX U CEMb HU3KOYA-
cToTHBIX). [IpuMepsl cTUMYJIOB IpUBEACHBI Ha puc. 14.3.

Puc. 14.3. Mpumepbl CTUMYNOB:
a — BbICOKOYACTOTHbIN WwyMm (10 uukn/rpag.);
6 — HM3KOYacCTOTHbIN Wym (1 umkn/rpag.)

JIUTeNbHOCTh MPEAbSIBACHUST KaXa0ro ctuMyiaa — 1 cek. Mcmnonab3oBaiu
TOUKY (hUKCAIUU JUTUTEIBHOCTBIO 2 CEK. TMOC/Ie KaXI0Tro MPeabsBICHUS CTU-
myna. [JoGpoBojibliaM CcOOOIIAIOCh, YTO UM OYIyT TpeabsBICHbI U300paxke-
HUsI, B HEKOTOPBIX U3 KOTOPBIX CIPSATAHbI U300paKEeHUsI JIULL; TU JIMLA MOTYT
OBITh C Pa3HbIM YIJIOM TTOBOPOTA, MUMUYECKHUM BBIPA)KEHUEM, & TAKXKE Pa3HbI-
MM 110 pa3mepy. J1o6poBoJibLiaM Mpeiiaraioch MpaBUIbHO ONMPEAeIUTh, €CTh JIU
Ha M300paxkeHUU JIMILIO YyeaoBeKa. Pe3yabTaThl OLIEHKU BEPOSITHOCTU HATUYUS
JIWIIA B IITyMe TIPEeCTaBIeHBI Ha puc. 14.4. BumHo, 4T0 6OIBIIMHCTBO HAOMIOMA-
teneit (74,97 %) nipu paccMaTpMBaHUM ITYMOB, OT(OMIBTPOBAHHBIX B 00JIaCTH
BBICOKHUX MPOCTPAHCTBEHHbIX YACTOT, MPUHSIIA PELIEHUE O TOM, YTO B MU300pa-
KEeHUSIX JIULIO OTCYTCTBYET. B yc10BUsIX K& HU3KOYACTOTHOM (DUIIBTpALIMU TTPU-
MEpPHO I0JIOBMHA Beex Habmomareneit (52,53 %), Hao0OpOT, YETKO pacio3Ha-
JIa JINIIO YeJIOoBeKa.
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Puc. 14.4. 3aB1CMMOCTb BOCMIPUATUSA NMLa OT YPOBHS hmnbTpaumm LWyma:
BY — Bbicoko4acToTHas dunstpauus; H4 — HuskoyactoTHas punsTpaums wyma
(c ykasaHueMm nnaHoK NorpeLLHoCcTen Co CTaH4APTHON OLWMOKOW CpeaHero)

BaxkHO MOAYEPKHYTH, YTO B CyMMeE B YCJIOBUSIX «JIMIIO €CTh» U «IMIa HeT»
MPOLIEHTHI paBHBI cTa. DTO Cyry00 3aBUCUMbIC aHAJIUTUYECKKE BeTMIUHBIL. [To-
9TOMY JOCTAaTOYHO aHAJIM3UPOBATh TOJBKO NaHHbBIE OJHOTO M3 ITUX YCJIOBUH,
MOCKOJIbKY IaHHbIE 10 BTOPOMY YCJIOBHIO B TOUHOCTH COBMAYT C pe3yJibTaTaMu
nepBoro. YacToTHoe pacrnpeneieHue BepOITHOCTU HAIUUKSI JIMLA CYIEeCTBEH-
HBIM 00pPa30M OTJIMYAETCS] B 3aBUCUMOCTH OT TUIMA (DUJIBTPALIMU LITyMa.

Kputepuit mapHbix Beidopok (Paired Samples Test) u t-xpurepusi Bunkok-
coHa (Wilcoxon paired test) 111 3aBUCMMBIX IIEPEMEHHBIX TTOKa3aJ, YTO pas3jim-
ynst mexay apyms rpynmamu («BY _ects nmuio» u «HY_ects nuiio») cratuctu-
YeCKHU JOCTOBEPHO OTJIMYAIOTCSI Ha BBICOKOM ypoBHE 3HaUMMocTu: p = 0,003 u
» = 0,004 coOTBETCTBEHHO.

Llens maHHOIM cepuM MCCIIENOBAHUN — OLIGHUTb POJib MOJOCHI MPOCTPaH-
CTBEHHBIX YaCTOT, KOTOPHIE UCITOIb3YET 3pUTeNIbHAsk CUCTEMA B YCIIOBUSIX BBI30Ba
Kaxylierocs Juia B xaoce. PykoBojsiiliast MoJiesib, KOTOpast MPUHSITA HAMU JIJIsT
TMOHUMaHMSI OCHOBHBIX MPOLIECCOB, MTPOUCXOSIIUX B MO3TY MIPU MpUEMe U pac-
MO3HABaHUU BHEIIIHUMX CUTHAJIOB M300paXKeHuii, — 3TO MOJIE/Ib COrJIaCOBAaHHOM
GuIbTpalru, peaioXeHHas: 1 yerelHo pa3puras B Poccun H. H. KpacunbHu-
KoBbIM, a B CLLIA — Tannepom u CetcoM eliie B 5S0-e roanl XX Beka [ KpacuiabHu-
KoB, 1958; 1986; Tanner, Swets, 1954; Swets, Tanner, Birdsall, 1961]. B coorBercTBUN
C MOJIEJIbIO CHavyasla TIPOUCXOAUT MEpBUYHAsH (PUIIBTpalIus, 3aTeM UIET COraco-
BaHHas GUIBTpaLMs (COOTHECEHHE HAOII0IaeMOTO N300paXKEHUSI C XPAHSLIUMCS
B MaMSITU HEMPOHHOI CETU) U, HAKOHELI, TPOUCXOIUT MTPUHSITUE PELLIEHMSI.

3a mocyiegHue NeCATUICTUS MOMIE/b MpeTepIieia 3HaYUTeTbHbIE N3MEHEHMSI.
W3BecTHO, 4yTO NEepBUYHAs (PUIBTPALIMS OCYILECTBISIETCS B MHOTOUYHUCIEHHBIX
MnoceoBaTe/IbHbIX 1 NapajlieibHbIX (GuiabTpax. M30upaTtesbHoe BHUMaHUE
MOXKET YIPABISTh AKTUBHOCTBIO Pa3IUYHbBIX (DUIBTPOB.
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B HaleMm ciyyae K IOJIOCOBOM IMPOCTPAHCTBEHHO-YACTOTHOM (DUIIBTPALIUU
MOAKITIOYaeTcs (UIbTpaIvs COrJlacoBaHHAas, M pellieHre MPUHUMAETCS TIPH 10~
CTMXKEHUU TOopora CpaBHEHUs 11a0JIOHA UM TECTOBOTO curHasia. VcrbITyeMbIM
TpeGoBaIOCh ClIeaTh BLIOOP MEXIY MYCThIM U300paKeHUEM U U300paxkeHreM,
conepKallliM TeCTOBBII 00BEKT — JIMILIO YeoBeKa. B mpoliecce npuHATUS pelie-
HUST BO3MOXHbBI OITMOKY. OHU, KaK MPaBUJIO, UMEIOT 9KOJIOTMUECKHU U SBOJTIOLIN-
OHHO OOYCJIOBJIEHHBII CMBICII. B rpoliecce )X1u3HU MHOXECTBO JIUI] 3aTTOMUHAET-
csl, TaK KaK HePOHHbIE CETU, COTIACOBaHHbIE (UIBTPBI 0OydyaeMbl. Onepanuio
CpaBHEHUSI HAOJII0JAaeMOTO 1 XPAHSIILIErOCsl B MaMSITH JILIA BBITTOJIHSIIOT OOLIMP-
Hble HEHPOHHBIE CTPYKTYPhI. BbiaeseTcss MHBapMaHTHOE JIULO, JIMLIO BOOOIIE U
JINII0 KOHKPETHOTO YeJIoBeKa B ompee/ieHHbIe TTEPUOJIbI ero u3Hu. JIydiie 3a-
nomuHatotcs pororpaduu Juua, Tak Kak MUMUKA B HUX pukcuposaHa. MmeH-
HO TO3TOMY M300paxeHus1 (11abJOHbI) U3BECTHBIX JIIOAEH, MOPTPETHI KOTOPBIX
pacrpocTpaHeHbl, JOBOJbHO XECTKO 3aKperieHbl B aMITH yesoBeka. OHU co-
XpaHeHbl CWJIbHEE, YeM COXPAHEHO B MaMSITH JIMIIO OJM3KOro yeaoBeka. Takum
00pa3oM, UMEHHO HaJIM4Ke COrIaCOBAHHOTO (ODUIIBTPa, BbIACISIONIETO JIUIIO, TTO-
3BOJIIET HAM B XaOTMYECKUX CIIy4allHBIX CTPYKTYpax, HAIIpuMep B IIyMax, BU-
TIETh WUTI030pHOE M300paxkeHue utia. [1o cyTH, TpOMCXOIUT IMPOEKIINS 00pa3oB
13 MAMAITH Y€JI0BEKa Ha CTPYKTYPY, COAEPXKALILYIO BBICOKYIO MEPY HEOTPEIeIeH-
Hoctu. [Tpu aToM duibTpalus 1yMa B 00J1aCTH BICOKMX U HU3KMX TTPOCTPAH-
CTBEHHBIX YaCTOT MO-Pa3HOMY BJIUSIET HAa BEPOSITHOCTb PACMO3HABAHUST WJLTIO-
30pHOTr0 OOBEKTA.

Tak, Ipy BBICOKOYACTOTHOM IITyMe ObUT aKTMBUPOBAH MapBOLIEITIOISIPHBIN
MyTh, MEpeNalolIMii BHICOKOKOHTPACTHYIO MHbopManuio. biaromapsi atomy
KaHaJly OCYIIECTBIsIeTCS JIOKATbHbIN aHAJIM3 U300pakeHUs], KOTOPbIN onpese-
JIsieT BO3MOXKHOCTh paclio3HaBaHMsI 00beKTa. B maHHBIX ycroBusx 6onee 70 %
JI0OPOBOJIBLIEB YBEPEHHO YKa3aJIu Ha OTCYTCTBUE M300paXKeHUs JIN1A B CTUMY-
J1aX. A BEpOSATHOCTb HAJTMIUST M300pakeHUsI JINIIa COOTBETCTBEHHO COCTaBUIIA
He 6osiee 30 %. PasMbiTast CTpyKTYpa HU3KOYACTOTHOIO 1IIyMa, ITPeAbsIB/sieMast
B HallleM UCCJIeJIOBAHUU, aKTUBUPYET HU3KOYACTOTHBIN KaHal 00pabOTKU 3pU-
TeJbHON MH(MOPMALIMU, YTO YBEIMUMBAET BEPOSITHOCTh HAXOXIEHUSI TECTOBO-
ro oobekTa B ctumyiie 10 50 %. Dta uudpa yKaspBaeT Ha COMHEHUST HAOJIIO-
natenis. biaaromapss HU3KOYaCTOTHOMY KaHay OCYIIECTBISICTCS TJIOOATbHBIN
aHaJIM3 N300paXkeHMsT, KOTOPBIH TIpeaIosiaraeT MEHbBIITYI0 TOYHOCTh, HO OoJee
BBICOKYIO U OBICTPYIO TOTOBHOCTb YBUAETb B Pa3IMUHBIX HEOMpPEAeIeHHbBIX
CTPYKTYpax JIULIO Bpara wiu apyra. JJaHHoe siBJieHue UMEeT BaKHOE IKOJIOTHU-
yeckoe 3HaueHMe, TaK Kak IMpu IJI0X0i BUAMMOCTH B CUTYyallUsIX, KOTIa BO3-
MOXHa BCTpeyva C Bparom, «JIOXKHasi TpeBOra» HaMHOTO TIPEIIIOYTUTEIbHEE, YeM
ITO3HEee paclio3HaBaHUE PeaTbHOM OMAaCHOCTH.

B naHHOM MccienoBaHUM ObUTM PACCMOTPEHBI OCOOEHHOCTU TIPUHSITHUS pe-
LIEeHUsT B YCJIOBMSIX HeompeneieHHocTU. [TokazaHo, yTo duibTpauus myma
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B 00JIaCTU BBICOKUX U HU3KUX MPOCTPAHCTBEHHBIX YACTOT MO-PA3HOMY BIUSET
Ha BEPOSITHOCTH PAcIlO3HaBaHWE TECTOBOTO CTUMYA. [Ipw BoCTIpUSTUN HU3-
KOYaCTOTHOTO IITyMa BEPOSITHOCTb PACTIO3HABAHMS HECYIIECTBYIOIIETO N300pa-
>KEHUSI JIULIA B TIPUCYTCTBYIONIEM HU3KOYACTOTHOM IIyMe BBIIIE, YEM ITPU BOC-
MPUSITUU BHICOKOYACTOTHBIX IIIYMOB. BiiMsiHME TUYHOCTHBIX KAYeCTB YesloBeKa
Ha BO3HUKHOBEHUE TAKOTO MPUHSTUS PELeHUs CYIIeCTBeHHO. MbI mpeiara-
€M HOBBIU TPOEKTUBHBIN TECT BMECTO CYIIECTBYIOIINX MPOCKTUBHBIX TECTOB
tuna Popmaxa. MccnenoBartesib MOXET BBISIBUTH OCO3HAaBaeMble M HEOCO3HA-
BaeMbIe OTBETHI MCITBITYEMOTO OOBEKTUBHBIMU METOAAMU, PACCMOTPEHHBIMU
B IpeAblayIuX riaaBax. OcCoOEHHOCTh MpeaiaraéMblX METOAOB COCTOUT B TOM,
4TO JAIOTCSI HEOMpPEeAeJeHHbIE CTUMYJIbI, 2 OTBETHI U3MEPSIIOT OObEKTUBHBIMU
MeTomamu (cM. Ti1. 7—12).

14.3. IIPMMHITUE PEILIEHM I
B YCAOBMIX HEOIIPEAEAEHHOCTM
MOAMPULIMPOBAHHOM HEMPOHHOM
CETHIO TAYBOKOI'O OBYVYEHIY,
UMUTUPYIOUIEN PABOTY 3PUTEABHOM
CUCTEMBI YEAOBEKA

Bbiiy mpoBeneHbl UccieloBaHMs pacro3HaBaHUsI O0OBEKTOB B YCIOBUSIX
MacKUpPOBKU. MojaeaupoBaHue HeMpodu3nOoI0rnIecKux MexXaHW3MOB, 00e-
CMeuMnBaloIIMX pacro3HaBaHe B 3TUX YCJIOBUSIX, MMOKA3al0, YTO MepBbie CIOU
MCKYCCTBEHHBIX CBEPTOUHBIX HEHPOHHBIX CETel TIyOOKOTO OOYYeHUS TIpei-
CTaBJISIIOT co0o Toa00us puisTpoB [abopa, MIEHTUYHBIX PELENITUBHBIM T10-
JISIM TIEPBUYHOM KOPbI 3pUTEIbHON CUCTEMbI YesoBeKa. McKyccTBeHHbIE mep-
BUYHBIE GUIBTPBI (POPMUPYIOTCS B Mpoliecce ITUTENbHOro ooyuyeHus. 2KrBbie
(GUABTPHI — pelLieNTUBHBIE MOJISI — 3aKJIaAbIBAIOTCS B OOJIBILION CTENIEHU Ha re-
HEeTU4YeCKOM ypoBHe. McKyccTBEeHHbIe HEHPOHHBIE CETU He 00J1aAaloT BaXKHEM -
LM CBOMICTBOM MHBAPMAHTHOCTH K MacIuTaby v MMoBopoTY. JJis mpeomoeHusT
HeIOCTaTKOB pacrio3HaBaHus B ycioBusix HeomnpeaeneHHoctn C. B. IlpoHu-
HbIM MpeJIoXKeH MHTepdeiic MexIy ONTUYECKUM MTPOCTPAHCTBOM €CTECTBEH-
HOI1 cpenbl U COBPEMEHHBIMU CBEPTOYHBIMU HEMPOHHBIMU CETSIMU TJTYOOKOTO
00yuYeHUs TI0 anMpoKCUMAaIly U300paXeHusl C TTIOMOIIBIO cJI0Bapsi MPUMUTH -
BOB (puc. 14.5).

E. ManaxoBoii u O. 2KyKoBoii ObLIO TPOBEAEHO MOIEINPOBAHNE pacio3Ha~
BaHUSI MUMUKM B YCJIOBUSIX HEOMPENEJIEHHOCTU C TTIOMOIIBIO HEHPOHHON ceTh
ryookoro obyuyeHus Ha cynepceppepe, coopanHom E. IO. IllenenuHbiM 1



Ilopsidok u xaoc 283
BxonHoe
n3obpaxeHve
Cnon1 Cnon 2 Cnon N
MpuHaTre
peLueHns
MpeaBapuTenbHasi
GunsTpauua

Puc. 14.5. MNpuHsTNE pelueHns B yCroBuUsix HeonpeaeneHHoCTY MoguuLIMpoBaHHOM
HENPOHHOW CEeTbIO rMyBOoKOro 0byyeHns, UMUTUPYIOLLEN paboTy 3pUTENbHOM CUCTEMBI
Yenoseka NpW pacno3HaBaHUV MUHUMaIbHLIX AedopMaLumii niua n o6bLEeKToB
mMackupoBku [ManaxoBa u gp., 2016; 2017; 2018 ].

K. FO. lllenenuubiM B 1abopatopuu (pusnosioruu 3peHust MHcturyra puszunomno-
run umenu W. I1. [TaBnoa PAH. I1peaBaputenbHO MoIeib HAyYUJIM Paciio3Ha-
BaTh BEIpakeHHEe OoJiee MUJUIMOHA JIUII Pa3HBIX JTIOAei. 3aTeM paboTOCIIOCO0-
HOCTb CO3IaHHOI MOJeNU MPOBEPSUIM Ha M3BECTHBIX mMopTperax. OKazaniocsk,
YTO BEPOSITHOCTD PACIiO3HABAHUSI HEOIpeaeIeHHOM YabIOKM [I3KOKOHIBI 1 TSt
MO/Ie/IA HEOIpeAeeHHA U MPOMCXOIUT C BEPOSTHOCTHIO 69,23 %, 4TO HEMHOTO
MIPEeBHINIAeT YPOBEHD CIIYJaifHOTO ragaHusl.

3aTeM 3TH MCCIIeI0BaTEe N OIPOOOBAIM PAGOTOCIIOCOOHOCTD MOIEIN Ha CUH-
TE3UPOBAHHBIX JIMIIaX ONMTOKJIOHOB. M 3Ta IIpoBepKa Ioka3zaja ee BhICOKYIO pa-
60TOoCocOOHOCTh. OKa3a10Ch, YTO BEPOSTHOCTb paclo3HaBaHUS YIBIOKU TpO-
MOPLMOHAbHA KOJIUMYECTBY UBMEHEHHbIX MTUKCEJIeH U300paxkeHus.

«[IpuHATHE pelIeHUs] MOICIbIO» O HATMIUU JIMIIA TIPOMCXOIUT TaM, TIIe eT0o
HeT: B 0eJIOM IIlyMe, B IOJIOCOBOM HM3KOYACTOTHOM WJIA B BRICOKOYaCTOTHOM
myme. PereHure Mofenu o HaIWYUU JUlAa B U300paXkKeHUsIX, He CoaepKallux
JIWIIA, TIOXOXEe Ha peakinio yejoBeka. Moenib, Kak U YeJI0OBEeK, B IITyMe «BH-
nena» uio. Ho ecTh MpUHIMMNMATIBHOE OTIIMYKE, KOTOPOE COCTOUT B TOM, YTO
JTIOIN «BUISIT» JIMIIO B M300pakeHMM HU3KOYACTOTHOTO IITyMa ¢ OOJIBIIIeH Bepo-
SITHOCTBIO, YeM B BBICOKOYaCTOTHOM M300pakeHMH IIyMa, a JUTSl MOIEIA BEPO-
SITHOCTb «YBUIETb» JUIIO B HU3KOUYACTOTHOM IIIyMe U B IIIyMe& BbICOKOYACTOT-
HOM ITOKa MPaKTUYECKN OIMHAKOBA U 00YCOBJIeHAa OCOOEHHOCTSIMU BXOIHOTO
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nHTepdelica ICKYCCTBEHHO HEMPOHHON ceTH. DTO 0O3HAYAET, UTO MEPBUYHbBIE
KacKaibl 3pUTEJIbHON CUCTEMBI B pe3yJibTaTe €CTeCTBEHHOTro OoTOopa Hayvaiu
NMpUIABaTh pa3HOE 3HAYEHUE B PA3IMYHBIX CUTYyalUsIX MHGOOPMALIMU, TTOCTY-
narouei B MO3r Mo HU3KOYaCTOTHOMY U IO BHICOKOYACTOTHOMY KaHajlaM.

HccnenoBaHue MexaHU3MOB pacro3HaBaHUSI MUMUKU B CHUCTEME MEXTUY-
HOCTHOI KOMMYHUKALIUU SBJISIETCS BasKHel11Iel (pyHIaMeHTaTbHOI ITpo0IeMoii
KOTHUTMBHBIX HayK. B HallleM vccliefoBaHMM aKLIEHT cAeslaH Ha OCOOEHHOCTSIX
npolecca pacro3HaBaHusl B yCJIOBMsIX HeorpeneaeHHocTu. Ha cemanTryeckoM
YPOBHE MPUMEPOM HEONPEAETEHHOCTH MOXET CJIY>KUThb MATTEPH CJIa0bIX MUMU-
YECKUX MPOSIBJIEHUI SMOLIMIA. YKe HeCKOJIbKO BEKOB yJibloKa JIxkokoHb! Jleo-
Hapao Aa BUHYM CyXUT SSpKUM TIPUMEPOM MUMUYECKUX AedopMalivii auua,
BBIPaXXEHHBIX Ha Topore BocrpusTtusa. Ha ¢usudeckom ypoBHE MOpPOrM BOC-
MPUSITUS OTPAHUYMBAIOTCS PA3PELIEHUEM CHUCTEMbI U BHYTPEHHUM ILIYMOM U
MOTYT ObITh U3MEPEHBI ITyTEM J100aBJIEHUS TOMEXU KaK SKBUBAJIEHTHOIO BHEII-
Hero mymMa. M3ydeHue cBOMCTB HEOIpeaeJeHHOCTU MPU MIPUHSITUM PelleHuUs,
BbI3BAHHOE BOCIIPUSITUEM OOBEKTA B YCAOBUSIX MOMEXU Pa3IUYHON CTerneHu
VHTEeHCUBHOCTH, HAJIOXEHHOM Ha m3o0paxeHue, UMeeT KaK TeOpeTUIYeCKue,
TaK ¥ MPUKJIAJIHbBIC acleKThl. PellieHre 3Toi 3a1aun aKTyaJlbHO IS Pa3BUTHUS
COBPEMEHHBIX CUCTEM MCKYCCTBEHHOTIO MHTEJJIEKTA, B YACTHOCTU CBEPTOUYHBIX
HEeMpOHHBIX ceTeil, o0ydyaeMbix pacro3HaBaHUlo Jull. [laHHOe HampaBieHUe
HaXOAUTCS Ha CTaAuU aKTUBHOTO PAa3BUTHSI, U KOHBEPreHLIUSI METOAOB UCKYC-
CTBEHHOTO MHTEJIEKTA C MCUXO(U3NIECKUMU U HEUPOTEXHOJOTUIECKUMU MO~
XOIaMHM K UCCIIEIOBAaHUIO MOXET MPUBHECTH ABYCTOPOHHUIA BKJIAJ B IOHMMaHNE
MPOLECCOB, MPOUCXOSIINX B UCKYCCTBEHHBIX M OMOJIOTMYECKHX HEHPOCETSIX.

E. ManaxoBa n O. 2KykoBa pelmin CpaBHUTh BO3MOKHOCTH UCKYCCTBEHHBIX
HEMUPOHHBIX CETeil U 3pUTETHHOI CUCTEMBI YeIOBeKa B paclio3HaBaHUU MUMUKHU
B ITOPOTOBBIX YCIOBUSIX HAOTIOACHUS.

B ncuxodusnyeckoii cepuu MpUHSIIO yJacTHe ABAALATh IEBITh UCITBITYe-
MBbIX: TPUHAALIATh MY>KUMH U IIECTHAAATh KEHILMH B Bo3pacTe 22—29 jiet (cpea-
HUI Bo3pacT MyxxuuH 26,1 £ 1,2 roma, cpeaHuii Bo3pact XeHuH 24,9 £ 1,9,
cpeaHuii Bo3pacT 1o rpymne 25,4 + 1,7). [lias OoLeHKU IOPOroB BOCHPUSITUS
MMMUYECKUX BBIPAKEHUIN JIMIL WCIIOJb30BaIU TPAAULIMOHHBIE TCUXO(PU3U-
JecKre MeTOAbl M3MepeHUs MoporoB. [IpuMeHUIM METOAUKY HENpepbIBHOTO
3D-MopduHra numa Ha 6a3ze mporpammHoro ooecrieueHusi FaceGen (Singular
Inversions, Canada), koTopas 3apeKoMeHI0Baia ce0s1 KaK HaleXXHbI MHCTPY-
MEHT CHHTe3a ¢ 00JbIIMM HA0OPOM MHCTPYMEHTOB /IS MOAEJIUPOBAHUS pa3-
JIMYHBIX MUMUYECKUX BbIpakeHUil. CUHTE3UPOBAJIM ABa OMIMOHEHTHBIX BUIA
aMouuu (pagocTh U rpycTh). Mcnonas3oBanu mkany FaceGen mins mopduHra
Pa3IUYHBIX Tpagalvii BEIPAXKEHHOCTH TIpU3HaKa sMouuu, rme 10 — makcu-
MaJIbHasl CTEMeHb BbIPAXKEHHOCTM MMUMHUKU M TOBOpOTa, a ) — OTCYTCTBUE
npu3Haka. Ha kaxaoe nzobpaxeHue Obljia HaJloKeHa alIuTUBHAsI HEKOPPEJIU-
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poBaHHast moMexa, amriutynoi 30 %, 50 u 70 % ot cpemHeit IpKOCTH U300pa-
>KeHUM. JIOTTOTHUTETbHO UCTIBITYEMbIX MPOCHIM OLIEHUTh MUMUKY PealbHbIX
moaeit Ha ¢pororpadusax U 00beKTaX MUPOBOIT XKMBOMMCU, HaIpUMep U300pa-
xeHue [IxxokoHnbl (JleoHapno na Bunun).

s peanuzauuu Tmpolecca pacro3HaBaHUsI SMOIMIA MPU MTOMOIIU UCKYC-
CTBEHHBIX HEMPOHHBIX CeTeli OblIa BhIOpaHa CBEpTOUYHASI apXUTEKTYpa, UMEIOLIasT
(yHKIIMOHATBHBIE CXOJACTBA C BEHTPAJbHBIM 3PUTEIBHBIM IyTeM. B KauecTBe
0a30BOI1 MOJIEIM UCIIOIb30Bajlach riryookast HelipoHHas cetb VGG Face [Parkhi
et al., 2015], oOyueHHas 3agavye pacro3HaBaHUSI 3HAMEHUTOCTEI Ha JaTaceTe U3
2,6 MWJUTMOHOB M300paxkeHuil, cobpaHHbIX B MHTepHeTe. [laHHas ceTh ObLIa
BBIOpaHa M3-3a MpeAroaraeMoil peJeBaHTHOCTH TTPU3HAKOB, BBIACISIEMbIX MPU
ACHTU(UKALAN JIUILT 15T 3a1a91 pacrio3HaBaHUSI MUMUYECKIUX SKCITPECCUTA.

ApxuTekTypa o0ydyaeMoii HEMPOHHOW CETU COCTOUT U3 TPUHAAIATU CBEpP-
TOUYHBIX U TPEX MOJHOCBSI3HBIX c10eB. CBepTOUHBIE CIOU 00padaThIBAIOT U30-
OpaxeHue (uasTpaMH HeboablIoro pasMmepa [Malakhova, Shelepin, 2016].
Kaxnplit ¢puisrp Koaupyer Kakoi-nmubo rpacdudeckuii Ipu3HaK B BUIE Ma-
TPUIIbI;, HATIPUMEP, €CJIU TOBOPUTH O MEPBOM CJI0€, 3TO MOXKET OBITh HAIMYME
HaKJIOHHOM JIMHUW TIOJ OIpeAe/ICHHBIM YIJIOM, IIBETOBOTO IpaaudeHTa W T. II.
CyTb orepaliy CBEPTKU 3aKJII0YAETCS B YMHOXEHUM U300pakeHusT Ha (PUIIbTP
(s1mpo) cBepTKU. Tak Kak pa3mep GuiIbTpa CylIeCTBEHHO MEHbIIIE pa3Mepa U30-
OpaxkeHUsI, OH MPUMEHSIETCS MOCAeN0BaTeIbHO C HEOOIBIINM 1IarOM KO BCe-
MY M300pakKeHUI0, a pe3yIbTaT CyMMUPYETCSl U 3alTMChIBAETCSI B aHAJIOTUYHYIO
MO3UIIMIO BBIXOAHOTO M300paxkeHus1. Takum o6pa3om (opMUpyeTCsl KapTa ak-
TUBALIMU, KOTOpasi OTpaXaeT COOTBETCTBUE JAHHOTO M300pakeHust QUiIbTpy.
@UIBTPHI TIEPBOTO CBEPTOYHOTO CIIOST BBIIESIOT MPOCTBIC MPU3HAKU BPOJIE
1IBETa U HAKJIOHA JIMHUM — OHU YHUBEpCaIbHbI MPAKTUUECKHU ISl BCEX CETei,
paboTarolux ¢ U300paKeHUsIMU, HE3ABUCUMO OT BBITOJIHsIEMOI 3a1auu. M30-
OpaxkeHUsI, BBI3bIBAIOIIME MaKCUMAJIbHYIO aKTMBAILIMIO B HEMpOHAX JTaHHOTO
CJ10$1, TIPENICTABIISIOT CO00M (PparMeHThl HEOOJIBIIOrO pasMepa, coaepKalluie
JIMHUU, YTJIBI, PEIICTKU U T. A. OUIBTPBI BTOPOTO CJI0ST HE BBITJISIIAT CTONb XKe
JIETKO MHTEPNPETUPYEMBIMU; PAa3MEpP PELENTUBHOIO IMOJIS YBEJIUYUBAETCS,
U U300pakeHus1, MogoOpaHHbIe IS BU3yalu3allMM MaKCUMaJbHON aKTHBa-
LIMM, colepkKaT MeHee TpuBUadbHble (DOopMbl. HelipoHbI MOCIEeAYIOINX CBEP-
TOYHBIX CJIOEB OXBATHIBAIOT BCE OOJIBIIYIO YaCTh M300paKeHU U pearnpyroT Ha
Bce 6oJ1ee cioxXHbIe (hOpMbl 00bEKTOB, BIJIOTh 0 BbIAEAEHUS Pa3IMYHbIX KaTe-
ropuii 00beKToB. TeM He MeHee B YKa3aHHbBIX CJI0SIX COXPAHSEeTCsl 3aBUCHUMOCTh
peakiuu HeiipoHa OT MPOCTPAHCTBEHHOTO pacIookeHUs Mpu3Haka. Y Tojbko
B TTOJTHOCBSI3HBIX CJIOSIX CETU JOCTUTAETCS MHBApUAHTHOE — HE3aBUCUMOE OT
TTOJIOKEHUSI U pa3Mepa — paclio3HaBaHWe 00pa30B. Kakmbrit HEMpOH TTOHO-
CBSI3HOTO CJIOSI TTOJTydaeT MHGOPMALIMIO OT BCeX HEHPOHOB MPEAbIAYIIEro CI0s,
YTO TO3BOJISIET YUUTHIBATh BCE BO3MOXHbBIE TPOCTPAHCTBEHHbBIE JIOKALIUU O0b-
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eKTOB. J1J1s1 HEKOTOPBIX HEITPOHOB BO3MOXKHO OIPEACTIUTh MPU3HAKKN/OOBEKTHI,
BBIIEJISIEMble UMW Ha M300paXXEHUSIX, UIsI APYTUX K€ 3TO cAeaaTh JOBOJbHO
3aTpyaAHUTENbHO. [TocaenHNt U3 OJTHOCBSI3HBIX CJIOEB COACPKUT KOJIMYECTBO
HEeHpOHOB, paBHOE KOJIMYECTBY KJIACCOB B MCXOIHOM 3a1aue Kiaccudukauuu,
TO €CTh B CJIyyae 3aJauy pacrno3HaBaHUsI MUMUKM JIM1IA HA U300pakeHUU 3TOT
CJIOW COCTOST U3 IBYX HEMPOHOB: OIMH, MPEACTABISIOIIUI KATETOPUIO «YJIbIO-
Ka», U IPYTOii, MPEeNCTABISIIONIMI KATETOPUIO «OTCYTCTBUE YIIBIOKI».

bbuio nmpoBeneHo nepeodbyyeHue HEMPOHHOM CETU Ha CIelMaTu3upoBaH-
HOM JlaTaceTe MEHbIIEro pazMepa, BKIIOUalolleM B ce0sl XyJA0KECTBEHHbIE U
peajibHble U300paXkeHUsl JULL C pa3HOM rpagalueil BbIpak€HHOCTU MUMUKH.
OOyyarourii gaTaceT COCTOSIT U3 BYX KJIACCOB IO IMSTHCOT CTUMYJIOB B KaXK-
oM. B nepByto rpy1iny BOULIM U300paXkKeHus JIULL JTIOAE ¢ MUMMKOI PagoCTH.
Bo BTOpy1O Tpyrnmy — ¢ MUMUKON T'PDYCTH WM HEUTPaTbHBIM BbIPaKEHUEM
suua. B mpoiiecce o0yyeHus ceTu JaHHble ObUTM pa30UThI Ha ABE TPYIINbI: TPe-
HUPOBOYHOE MHOXECTBO, KOTOPOE MCIOJb30BAIOCH ISl Mepeo0yYeHUs CETH,
U TECTOBOE, HEOOX0AMMOe 111 KOHTPOJIsI KauyecTBa oOydyeHus. B kauectBe no-
MOJHUTEbHON KOHTPOJIbHOU BBIOOPKM METOJOM BKCIEPTHOU OLIEHKU ObLIN
JIOTIOJIHUTEJIbHO OTOOpaHbl M300pakeHUsl MUPOBOW >KUBOMMWCHU, HAIlpUMep
nzobpaxenue JIxxokoHabl (Jleonapno na Bunum), a Takxke dororpadun mesi-
TEJIEeH KyJIbTYpHhI.

B ncuxodusnyeckoii cepur Uccaen0BaHUs ObLUTA YCTAaHOBIEHBI OPOTH pac-
MO3HaBaHUSI MUMWYECKHUX BbIpaXKE€HUI; 3aBUCMMOCTb ITOPOTOB OT I'pafallii BbI-
PaXeHHOCTHY MpU3HAKa U YPOBHS aaauTUBHOI nmomexu. [TokazaHo, 4To moporu
pacro3HaBaHMs UCTIBITYEMbIMU «<MUMUKHU PATOCTH» U «<MUMUKU TPYCTU» B TECTO-
BBIX U300paKEHUSIX pa3IMUHbI TTPU UCTOb30oBaHMHU Mporpammbl FaceGen. [pu
JI00aBJIEHUU K TECTOBBIM M300PaKEHUSIM aTTMTUBHON HEKOPPEIMPOBAHHOI MO~
Mexu aMIInuTynoi 30 % u BbILLIE OT CpeIHEl IPKOCTU U300pakeHHi1 Hab/IIo1aeT-
Cs1 3HAYMMOE CHMXKEHUE TTIoKa3aTesieid paBUIbHBIX OTBETOB MPU paciio3HaBaHUU
SMOLIMOHAJIBHOTO BbIpaXKeHUs1 Jinlia. Pe3ynbrarhl, MoaydyeHHble HA U300paKeHU-
SIX CUHTE3UPOBAHHbIX JIIOJIEH, COOTBETCTBOBAIM pE3yJIbTaTaM paciio3HaBaHMs Ha
M300paXkeHUSIX peabHbIX ioaeii [2Kykosa u ap., 2016].

Pesynbrartbl cTaguM MCCleaoBaHUSI ¢ MOJAEIMPOBAHUEM HCKYCCTBEHHBIX
HEUPOHHBIX CETEN MOKAa3aJIu, YTO MPOrpaMma yCIeluHO CIPaBIISIETCSI C pacio-
3HaBaHUEM SIPKO BBIPAXXEHHOW MMMMKU. Tak, TOUHOCTb KilacCU(UKAIIMU Ha
TECTOBOM MHOXeCTBe cocTaBuiIa 98 %. B yCIIoBUsIX HEOIIpeIeICHHOCTH,, CKPBI-
TOW WJIM eBa HamMeyaeMOM YJIbIOKU, BEPOSITHOCTb paclio3HaBaHUs TMafaeT 10
yPOBHS citydyaitHoro yraaeiBaHust — 50 % (ecTb y/bIOKa win ee HeT). Bepost-
HOCTb HAJIMYMS YJIBIOKN Ha n300paxkeHnH JIXKOKOHIBI cocTaBisieT 69,23 %, uto
HEMHOTO MPEBBIIIAET YPOBEHb CAYYalHOTO TajaHusi B CTOPOHY TMOJOXUTEb-
Horo otBeTa. TakuM 00pa3oM, BBISIBIEHO, YTO B CUCTEMAX MAILIMHHOTO 3pEHUS
BOCHPUSITUE HEONpPeaeIeHHON MUMMKM 3aTPYJAHEHO, TaK Xe KaK M Yy yesoBe-
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Ka. BoaMoxHO, co3naHue u o0ydyeHue ceTy Ha 00JbllIoM Habope JaHHbBIX YBe-
JIMYUIIO TOYHOCTH aJITOPUTMa, OTHAKO pa3MeTKa MoJ00HOro Habopa CTUMYJIOB
SIBJISICTCSI OTIETBHBIM BOIIPOCOM, TaK KaK OTCYTCTBYET OMHO3HAYHAsS TIPWHAI-
JIEXKHOCTh M300pakeHMsI K OMHOMY M3 KJlaccoB. I1o MHEHMIO McciIenoBaTeei,
JUTSL TaJIbHEMIIETO YIIyIIeHUST MAIIMHHOTO PACIIO3HABAHMS MOXET OBITh MPH-
MEHEH METOJI IIIKATUPOBAHUS BRIPAXKEHHOCTH SMOIIUI, a He OMHapHasl KJIAaCCH-
¢ukanus [Kykosa u ap., 2017; Manaxosa u np., 2017].

14.4. BPEMEHHBIE 1 ITPOCTPAHCTBEHHBIE
XAPAKTEPUCTUKN MEXAHM3MOB
[IPMHATUSI PEIIEHUI O ITOPSIAKE
M XAOCE

Metonbl 06pabOTKU HEMPODU3NOTOTMIECKNX TaHHBIX KaK N300paXkeH! ak-
TUBHOCTH 1IEJIOCTHOTO MO3Tra, TaK Ha3blBa€Mble METO/bl HEMPOUMKOHMKU (neu-
roimaging), MO3BOJIMIIU BIAESITH CTPYKTYPhI FOJIOBHOTO MO3Ta, aKTUBUPOBAHHbBIE
B pe3ysbTaTe «M30MpaTeIbHOrO» Bo3aeiicTBus. B maHHOM maparpade paccMoTpum
MPOCTPAHCTBEHHO-BPEMEHHYIO JIOKAIU3ALMIO O0JIacTeil Mo3ra, y4acTBYIOLLIMX
B IIPUHSITUM pellieHUs 0 hopMe TEKCTYP.

YCcTaHOBJIEHO, YTO BpeMsl peakiluy UCITBITYEeMOTO KOPPEJIUPYET CO CTEIIEHBIO
YHOPSIAOYEHHOCTU TEKCTYP U C JIATEHTHOCTBIO MO3AHUX KOMITOHEHTOB BbI3BaH-
HBIX MOTEHLMANIOB BO (hPOHTANIBHOM Kope. TeM caMbIM ompeaeaeHo BpeMsl ITpu-
HATUS pelIeHUIT YSIOBEKOM B 3a7aue pacrio3HaBaHUS 3aJaHHOTO KJIacca TEKCTYP.
KaptupoBanue mo3ra metonomM (yHKIIMOHAIbHONH MarHMTHO-PE30HAHCHOM TO-
Morpaduu IoKaszajao, YTO aKTHUBHOCTb MO3ra B MPOLIECCE MPUHITUSL peleHU
P PacIIO3HaBAaHWU TTPOUCXOANT BO (PPOHTAIBHOI KOPE TOJIOBHOTO MO3Ta YeJio-
Beka [Xapay3sos, 2008; Ilenenuu u ap., 2005; 2009; 2011; Harauzov, 2006, 2016;
Shelepin, 2006].

TlepBuuHas M corjiiacoBaHHas (PUIBTpaUMKU 00eCTIeUMBaAIOTCS HeMpoHaMU
C peUEeNTUBHBIMU MOJISIMU, COTJIACOBAHHBIMMU B MPOLIECCE IBOJIOLIMU CO CTPYK-
TypaMu, TUTTMYHBIMU JIJIS1 HATYPaJIbHbBIX CLIeH. 1151 UMUTAlUM CTATUCTUYECKMUX
U TIPOCTPAHCTBEHHO-YACTOTHBIX CBOMCTB HATypaJbHBIX CLIEH MHTEpeC IMpei-
CTaBJISIIOT CTUMYJIbI, CKOHCTPYUPOBaHHbIE U3 dJieMeHTOB [abopa Kak omTu-
MaJIbHOrO CUTHaJIa [JIsl McceaoBaHusI MHPOPMalMOHHBIX KaHaioB [Kovacs et
al., 1993; Field et al., 1993; ®wuna, 1999; Field et al., 1993]. [TosToMy 1 Halu
TECTOBbIE MATPULIbl ObLIM MOCTPOEHBI U3 2JeMEHTOB. MaTpulibl comepxkaiu
yrnopsiioueHHbIe 2yieMeHThl [abopa cpeau ciiydyaiiHO OpUeHTUPOBAHHBIX dJie-
MEHTOB. DTa YIOPSI0UYEHHOCTD ObIJIa CTATUCTUYECKO TSI BCE MaTpUIIbI, a He
MpeAcTaBpisiiga 00s13aTeJIbHO KBa3UKOJJIMHEApHbIE TeOMEeTpuuecKue (GuUrypbl
WA 3Meeobpa3Hble n300paxeHus (puc. 14.6).
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8% 16% 24% 32%

40% 48% 56% 64%

Puc. 14.6. [Npumepbl TECTOBLIX MaTPUL, C pasfUYHbIM COAEPXKaHNEM
0[VHaKOBO OPMEHTUPOBAHHBIX 3NeMeHToB abopa, NpeacTaBnsALLIMX
pasnunyHyto cTeneHb YNnopsiAo4eHHOCTH

MbI puMeHsIU TICUXO(U3NUECKUE, DIEKTPOPU3NOIOTUIECKUE METOIBI NC-
caenoBanus U GMPT (cm. nocnenuuit naparpad nanHoi riasel). Tomorpaduio
KCMOJIB30BAIM [UISl JIOKAJIM3AlMKU 00JIacTeil MO3ra, OTBETCTBEHHbIX 32 MPUHSI-
THE PElIeHUsI O JOMUHUPYIOLIEH OPUEHTALIMU SJIEMEHTOB B MaTpuLle. AHAIN3
BBI3BAaHHBIX MOTEHIMAJIOB UCIOJb30BAIUN JIJISI U3MEPEHUST BDEMEHHbBIX Xapak-
TEPUCTUK ITOTO MexaHu3Ma. Lleap Halmx ucciaenoBaHuii 3aKIovaiach B TOM,
YTOOBI YCTAHOBUTD, I1I€ B KOPE FOJOBHOTO MO3ra PACOI0XEHbI LIEHTPbI MPU-
HSITUS peleHust o popMe U300pakeHusl, Kak OHM B3aMMOIEHCTBYIOT U KOTAa
OHM CcpabaThIBAIOT MOCJIE BKIOUEHUS CTUMYJIA.

B uccnenoBaHuM ydyacTBOBaJIM BOCEMBIECST IBa 3MOPOBBIX MCIBITYEMbIX
B Bo3pacte 18—25 1eT, ¢ HopMaJIbHBIM OMHOKYJISIPHBIM U LIBETOBBIM 3pEHUEM,
¢ octpoToit 3peHus 1,0 uau Bblllie, HE UMEIOLIME TEKYUIMX WU MPOILIbIX HE-
BPOJIOTMYECKHUX U MICUXUYECKUX 3a00sieBaHuit. Cpeau HUX 1IECThAECST IECTh
HUCIIBITYEMBIX YYACTBOBAIU B 2JIEKTPO(PU3UOJOTMUECKUX UCCIEAOBAHUSIX.

TNcuxoduznueckue nccieaoBaHus ObLIU BBIMIOJHEHbBI TOJbKO B YCJIOBUSIX aK-
TUBHOTO HaOoAeHus. McnpiTyeMblil Mmoaydyal MHCTPYKLIMIO HAXUMAaTh JIEBYIO
KJIaBUIILY KOHCOJIU, ECJIU MTPEABSIBIsIEMAsl MATPULIA, IO €0 MHEHMUIO, ObL1a C 10-
MUWHUPYIOLIEN BEPTUKAJIBHON OPUEHTALMEN, WA TPABYIO — €CJIM C TOPU30H-
TanbHOM. [Icuxodusnyeckue ncciaenoBaHus TO3BOJMUIN MOJTYYUTh OTHOLLIEHUS
MEXIy CTENEHbIO YyIOPSA0YEHHOCTU CTUMYJIOB, YMCIIOM MTPABUJIbHBIX OTBETOB
U BpeMeHeM peakiuy HaOawomaress. DTU UCCleq0BaHUsI OMMCcaHbl HAMU, HA
puc. 14.7 moka3aHbl pe3yJbTaThl ICUXO(U3NUECKUX U3MEPEHUI, yCpeTHEHHbBIE
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MO JBAALIATU TISITU UCTIBITYeMbIM. BUAHO, YTO MPOLIEHT MPaBUIbHBIX OTBETOB
OBLT HU3KUM IIJIT MEHee OPUEHTUPOBAHHBIX MATPWIl U PE3KO YBEIMUMUBAJICS
C YBEJTMICHHNEM CTETICHH YITOPSIMOYEHHOCTA OPUEHTAIINH, TOCTUTAsI TIIaTO, KOT-
Jla MaTPUIIBI COIEePKaIl COPOK MM 00jiee OMMHAKOBO OPUEHTHPOBAHHBIX 3JIe-
MeHTOB. UTO KacaeTcst BpeMeHU peakIiliy, TO OHO MTOCTENIEHHO YMEHbIIAI0Ch
oT 625 10 524 Mc ¢ yBeIMYCHUEM YMCIa ONMHAKOBO OPUEHTUPOBAHHbIX pellie-
TOK, IEMOHCTPUPYS YMEHbIIIEHUE BPEMEHU OOPAOOTKU CTUMYJIOB Jisl Oojee
YIOPSTIOYSHHBIX MATPHIL.

a t, % 6
n, % 650
100
90
600
80
70
550
60
50 500
8 16 24 32 40 48 56 64 72 8 18 24 32 40 48 56 64 72
m, % m, %

Puc. 14.7. 3aBucmmocTb Yncna (n) npaBunbHbIX OTBETOB (@) M BpeMeHun peakuun (6) ot

CTeneHn ynopsao4eHHOCTU MaTpuy, (Yicna anemeHToB [abopa (m) ¢ ogHOM opueHTaum-

en B matpuue 10 x 10 anemeHTOoB MNabopa). 3agava ncnbITyeMoro — onpeaenvTs 4OMU-

HUPYIOLLLYIO OpUeHTaumio B n3obpaxeHun. [laHHble ycpeaHeHbl No ABaguaTty NAT1 ucnbl-
TyeMbIM. BepTukanbHble MMHUM NOKa3blBakOT CTaHAAPTHbIE OLLUMGKM

B anexTpodr3nonorniecKoM UCCaeTOBaHUM MbI PETUCTPUPOBAIN BHI3BAH-
HBIE TIOTEHIIWAJIBI OT 3JICKTPOIOB, PACITOJIOXKEHHBIX Ha CKaJIbIIe B TIPOCKITUSX
3aTBUIOYHO, TEMEHHOM, BUCOYHOM 1 JTOOHOI KOPHI. M cImonp3oBaiu aBe aKC-
MepUMEHTAIbHBIC TPOLEAYPHI: MACCUBHOE HAOIIONCHNE M aKTUBHBIN BHIOOD
(puc. 14.8).

J1J1s1 TTaCCUBHO 3a1a4¥ MPOVCXOMUT 3aTyXaHNE BBI3BAHHBIX MTOTEHIINATIOB Ha
npotsekeHnu 300 Mc TTociie CTUMYIISILIMA B 3aThUIOYHBIX 00J1acTsIX 1 10 400 Mc —
BO (ppoHTaNBHBIX. BpemeHHoit nipenen 3atyxanus B 300—400 Mc 1t BBI3BAaHHBIX
OCIIWIISIIIAIA SIBIISIETCSI TUITMYHBIM TIPY YCJIIOBUU TTACCUBHOTO HabmoneHus. bo-
Jiee TI03IHUE KoJIe0aHUsI SJIEKTPUIECKOM aKTUBHOCTU MO3Ta OTCYTCTBYIOT, BEPO-
SITHO, U3-3a WX HU3KOM CUHXPOHU3AINY B 3TOM PEKMME HAOMIOACHMS.

ITpu akTMBHOM BBIOOPE MBI HabMOAaeM Kosiebanust, asiiuecs no 1000 mc
Iocjie CTUMYJIAIUU. B 3amade akTMBHOTO BBIOOpa paHHUE KOMIIOHCHTHI BBI-
3BaHHBIX MOTEHIMAJIOB (BO BpeMeHHOM oTpe3ke 100—200 mMc mocie cTumyJisi-
LIMK) HE OTJIMYAIOTCS CYILIECTBEHHO Ul Pa3IMYHBIX TUIIOB CTUMYJA. ToJIbKO
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Puc. 14.8. BbizaBaHHble NoTeHUMarbl, 3anncaHHble B 3aTblNOYHOW (@) 1 nobHow (6) 06-
nacTsix B OTBET Ha NpeabsiBlieHWe MaTpuL, C Pa3nnYHON CTEMNEHbIO YNOPSA0YEHHOCTU:
1-16%, 2-24, 3-32, 440, 5-48, 6-56, 7-64%. AKTUBHOe HabnoaeHne. 3agaya UCnbITy-
€eMOro 3aksoyanach B onpeaeneHun JOMUHAHTHOW opueHTaumn. [laHHble ycpegHeHb! no
ABaguaTtu NaTu HabnogaTenam

OTHOCUTEJIbHO IMO3IHME KOMIIOHEHThI MOKAa3ald 3HAYMMYIO 3aBUCUMOCTb OT
CTETeHU YIOPSAOUYEHHOCTU MATPULIBI. DTU pa3inudus B aMIUIATYIE U JaTeHT-
HoCTH HaumHarTcsa oT 200 Mc Tociie cTUMYIISIIK. Bo BpeMeHHOM nuara3oHe
0—250 Mc rociie CTUMYJISIIMY paHHKE BOJIHBI BBI3BAHHBIX TTOTEHIIMAJIOB, 3T -
CaHHBIX OT 3aThJIOYHOU M (hPOHTATBLHOM 00JI1acTeii, OTIMIAIOTCS TI0 aMIUIHUTY-
JIe ¥ IJATEHTHOCTH, HO 6e3 BUIAMMbBIX U3MEHEHMI MOJISIpHOCTU. Bo BpeMeHHOM
otpeske nmpumepHo 250—500 Mc mocyie CTUMYJISILIMY BhI3BaHHBIE TTOTEHIIMABI
HWMEIOT Pa3HYI0 MOJSIPHOCTh KOMITIOHEHTOB. B uHTepBane ot 500 no 1000 mc
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rocJje CTUMYJISIIIAY TIO3AHKUE MOTeHUIUAbI (DPOHTAIBHOMI 1 3aThIIOYHOI KOPbI
OIMHAKOBBIM 00pa30M 3aBUCSIT OT CTEIIEHU yropsimodeHHOCTH ctumyia [Lle-
JienuH u ap., 2011].

OTKJIMKU OT JIOOHOW JOJIM MO3ra 3aperucTpUpOBaHbl LIEHTPATbHbIMU DJIEK-
TpOJIaMu, PACIIONOXEHHBIMU HaJl LIEHTPaIbHON OOPO310i, U aKTUBUPOBAHHOM
B OTUX UCCIIEAOBAHUSIX 10 HAIIUMU JaHHBIM GMPT 30H0i1 Mo3ra BA6.

Ha ocHoBe m3MepeHMit TaTeHTHOCTU MHMKOB 3JIEKTPO(DU3NOTOTUUECKUX Pe-
aKUMU 1 MCUXO(PU3UIECKUX M3MEPEHUI BPEeMEHU peakiMyM Mbl IMOMbITAIUCH
B HAIlIUX IKCMEPUMEHTAIbHBIX YCAOBUSIX HAUTU UX KOPPEJSLIMIO C MOMEHTOM
MPUHATUS pelieHusl. JIaTeHTHbIE MepUuoIbl PAHHUX KOMIIOHEHTOB BbI3BAHHBIX
MOTEHLIMAIOB, 3alCaHHBIX BO (PPOHTATBHON 00JACTIX, HE MOKa3aau HUKAKOM
3aBUCHMOCTH OT CTETIEHU YIopsimoueHHOCTH MaTpull. [TepByto c1abo BeIpaXkeH-
HYIO 3aBUCUMOCTbD JIATEHTHOT'O TIEpMOJa OT CJIOXKHOCTU CTUMYJIa Mbl HAOI00aTN
Bo (¢poHTanbHOI obnactu yepes 300—330 mc nocne crumynsituu (N300). He-
CKOJIBKO 00J1ee To3aHsId BosaHa (310—360 Mc) nmpoaeMOHCTpUpOBajia 00paTHYIO
KOppeNsIIMI0O B 3aThLJIOYHON Kope. BbIpakeHHast 3aBUCUMOCTb 3HAYEHUWI Jia-
TEHTHOCTHU TIMKOB BbI3BAHHBIX MOTEHIIMAIOB MbI HAOIIOAAIA BO (DPOHTAIBHOIM
ob6sactu Ha 450—550 mc niocie ctumyssiuuu (P500). TTocie 2Toro BbI3BaHHBIE
MOTEHLMAIbI XapaKTepU3YIOTCsl HU3KOYACTOTHBIMU OTPULIATEbHBIMU U TIOJIO-
sxuTeabHBIME BojtHaMU (N600 1 P900) ¢ BBICOKOI aMIUTMTYION 1 IIUPOKUM pac-
MpeaejeHreM 10 CKaJIbITy. 3aBUCUMOCTb MX JJaTeHTHOCTU U JaTeHTHocTu N300
u P500 Bo cpoHTanbHOI 00JaCTH HAOJIOAAIACh MapalieIbHO ¢ KPUBOIT BpeMe-
HM peaklu. B COOTBETCTBMM ¢ M3MEHEHUEM BPEMEHU peaKIKU UCITBITYEMOTO
MEHSIIOTCSI U JIATEHTHOCTU TIO3HUX KOMIOHEHTOB BbI3BAHHBIX MOTEHIIMAIOB.
BepositTHO, u300paxkeHus Gosiee YIMOPSIIOYEHHBIX MO OPUEHTALUM 3JIEMEHTOB
MaTpULbI TPeOYIOT MEHbILIEe BpeMEHHU /151 00pabOTKHU B 3pUTENbHOM crcTeMe. 3a-
BUCUMOCTH JIATEHTHBIX TIEPUOJOB KOMITOHEHTOB BhI3BAHHBIX MOTEHIIMAIOB B 3a-
TBUIOYHOM 1 JIOOHOM KOpPEe OT CIOKHOCTU MAaTPUIl — MPOLIEHTA YITOPSIIOYeHHBIX
(c onHoI1 opueHTalmein) aneMeHToB [abopa — npencrapieHbl Ha puc. 14.9.

W3 pucyHka BUIHO, YTO paHHUE KOMITOHEHThI HE U3MEHSIIOTCS TPY UBMEHEHU N
CJIOKHOCTU (YMEHBILIEHUM CTeNeHU YIMOPSAOUYEHHOCTH) CTUMYJIa, a MO3AH1UEe —
3aBUCST OT 3TOTO, KaK 3aBMCUT U BpeMsl peakliiy Habmonaressi. bbuin Berumcie-
HBI KO3 (MULIMEHTHI KOPPEISLINM MEXIY Pa3IMIHBIMU KOMITOHEHTAMM BbI3BaH-
HBIX TTOTEHIIMAIOB 3aThIJIOUHOM 1 JIOOHOM 00JIacTeil KOphl M BpeMeHEM peakInu
HabmonaTes sl (BpeMeHEM HaxKaTHsl KHOIIKM). 3HauMMa KOppesiys JJaTeHTHOCTH
no3aHux (300—900 Mc) KOMITOHEHTOB BBI3BAHHBIX MOTEHIIMAIOB, 3allMCaHHBIX
B JIOOHOI1 1 B 3aTUTOYHOI 00JIACTSIX, CO BpEMEHEM peaKlMy UCTIBITYeMbIX.

Bo ¢poHTanbHoit o61actu (mo naHHbIM GMPT), IpeanosoXuTeIbHO B 30HE
BAG6 1 B mosicHO#M M3BMJIMHE, Pa3BUBAETCSI OTKJIMK BO BPEMsI M yXKe ITOCIIE pe-
aKIIMU UCIIBITYEMOTO, MOoCJie HaXaTusl UM KHOIKHY TyJbra oTBeToB [enenuH
u ap., 2011].

292 Thasa 14

t, Mmc a t, Mmc 6
1000 1000
900 P900 900
P900
800 800
700 700
600 NGOO 600 NGOO
500 tp 500 t
400 400 Peo0
P320
300 300 N300
200 p220 200 P200
N150
100 P90 100 P8O
0 0
16 24 32 40 48 56 64 16 24 32 40 48 56 64
m, % m, %

Puc. 14.9. 3aB1CMMOCTb NAaTEHTHOCTU KOMIMOHEHTOB BbI3BaHHbIX NMOTEHLMANO0B
(P80-P900, N150-N600), nony4eHHbIX B 3aTbINTOYHON 1 NTOGHOM 06nacTsax oT cTeneHn
yNnopsilo4eHHOCTV CTUMYIOB B 3a4ave BblAeneHns JOMUHAHTHOW OpUeHTaLmm Ha n3o-

OpakeHnn. AnekTpuyeckme peakLumnm Moara 3apermcTpupoBaHbl OT 3MeKTPOAOB, Pacmnono-
)KEHHbIX B 3aTbINIOYHON (a) 1 NobHoM (6) obnacTsax; tp — Bpemsi peakummn UCTbITYeMOro

14.5. DAEKTPOOM3IMOAOTMYECKME
U TICUXODOU3SNIECKME
MCCAEAOBAHMS BAUSHMSA
AANTEABHOCTU ITPEABABAEHM ]
TEKCTYP HA ITOPOI'M PACITO3ZHABAHM?I

HccnenoBaHue BpeMEHHOM aKTMBHOCTM Pa3lMYHBIX 3BEHbEB HEWPOHHOM
CeTH MpU pacro3HaBaHUM CJIOXHBIX M300paxkeHUI MpeTepreBaeT psil rmocie-
JIoBaTeIbHBIX MpeoOdpa3oBaHuii. s pellleHus MOoCTaBIeHHBIX BOITPOCOB MPpU-
MEHSIOT 3JIEKTPO(MU3NOJOTUUECKHIE METOIBI M TICUXO(U3NUECKUE U3MEPEHUS,
B KOTOPBIX PETUCTPUPYIOTCS BbI3BAHHbBIE TTOTEHIIMAJIbI, BPEMS PEAKILIUU U OTBE-
Thl UcTibITYeMoro. HemoctaTKoM MCKITIOUMTENBHO MCUXO(PU3NIECKUX METOA0B
SIBJISIETCSI. HEBO3MOXKHOCTDb OIpe/e/ieHUsI MPOCTPAaHCTBEHHO-BPEMEHHBIX Xa-
PaKTepUCTUK MEXaHU3MOB MO3ra, OCYILECTBISIIOIINX paclio3HaBaHWe U300pa-
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JK€HUI, MOCKOJIBKY OTBET UCIBITYEMOTIO, MOTOPHAsI peaKIIvsl OKa3bIBalOTCS ca-
MBIM TTOCJICIHUM 3TarioM, KOTOPBIM CIeAyeT Tociie IPUHSATHS pelneHus. MH-
Tepec MpPeNCcTaBisIeT BpeMeHHas MOC/IeI0BaTeIbHOCTb BOBJICUEHUS B MPOLIECC
pacrno3HaBaHUsl Pa3IMYHbIX 3B€HbEB 00pabOTKM CeHCOopHoro curHaia [Msa-
Hukuit u ap., 1984; Kosinski, 2006; VanRullen, Thorpe. 2001]. AnekBaTHBIM
MOJXOJIOM K PEIIeHUIO JaHHBIX 3a[a4 SIBJIIETCSl PETUCTPALIMS 3PUTEIbHBIX BbI-
3BaHHBIX MMOTEHIIMAJIOB B OTBET Ha TIPEIbABICHNE N300paXkeHUI B 3aa9ax pac-
no3HaBaHusl. OTaebHbIE BOJIHBI BbI3BAHHbBIX TOTEHIIMAJIOB KOCBEHHO OTpaxa-
IOT BOBJIEYEHME PA3JIUUYHBIX HEMPOHHBIX MEXaHU3MOB B 3pUTEJIbHOI cucTeMe
B Ipoliecc o0pabOTKM U pacro3HaBaHUsl, BpeMsl aKTUBAIIMU Pa3JIUYHbIX 3Be-
HbEB 3pUTEIBHON CUCTEMbI B 3aja4aX pacro3HaBaHMSI.

B mpenpiayux riaBax NMpeACcTaBiICHBI TTPOBEACHHbBIE MCCAEIOBAHUS 3pU-
TeJIbHBIX BbI3BAHHBIX MOTEHIIMAJIOB MaTpUll U3 pelreToK [abopa pazanyHoit
opueHrtaiuu [Field et al., 1993—2004]. JlaHHblii HAOOpP COCTOUT U3 MaTpPUIL
C pa3HOU OpUEHTAMOHHOM YIOPSIA0UeHHOCThI0. OCOOEHHOCTh MAaTPUIL B TOM,
YTO OHU (POPMUPYIOT AUHAMMUUYECKUE YIOPSIOUYeHHbIE CTPYKTYpPhI, a OCHOB-
Hble QU3NIECKUE XapaKTePUCTUKKN M300paKeHMsI, TaK1e KaK 00Iast TUTOIIAIb,
YUCIIO (PparMeHTOB, IPKOCTh, KOHTPACT, OCTABAJINCh HEU3MEHHBIMM, YTO BaxK-
HO TSI 3JIEKTpOo(U3N0IOTnYeCKUX u3MepeHnii [ XapaysoB u ap., 2007]. Ilepen
HabJoaaTesieM CTaBUJIM 3aady ompeleeHUs] JOMUHUPYIOLIEH OpUeHTaluu
B cTumysie. Takske Mpy MOMOIIM O0beAMHEHUS JIeKTPODUZNOJOTUUECKUX Me-
Ton0B U1 GMPT ObLIM MOJIydeHbI JaHHbIE O JTOKAJIM3allMd BO BPEMEHU U TPO-
CTpaHCTBE MO3Ta YeJIoBeKa LIEHTPOB MPUHATHS pPellleHUsI IPU paclio3HaBaHUU
MaTpull pasindyHoit cnoxHoctu [[enenun u np., 2009; 2011].

BpeMsi IpUHATHUST pELIeHMs MO JIATEHTHBIM TeproaaM KOMITOHEHTOB 3pM-
TeJIbHBIX BbI3BAHHBIX MMOTEHIIMAIOB COMOCTABIISIM CO BPEMEHEM JIBUTaTeIbHOM
peakuuu Ha CTUMYJIbl Pa3IMYHON CIOXKHOCTU. PaccMOTpUM Ipyroii moaxo,
OCHOBaHHBIN Ha aHAJTM3e 3aBUCUMOCTH OTBETOB UCITBITYEMBIX U XapaKTEPUCTUK
3PUTEJIbHBIX BbI3BAHHBIX MOTEHIIMAIOB OT BPEMEHU MPEIbsIBICHUS CTUMYJIA.
Lenb nccaenoBaHus 3aKa0vaiach B CJIEAYIOLIEM: U3MEPUTh BPEMEHHbIE TTOPO-
I'M pacro3HaBaHUs JAaHHOTO KJjlacca U300pakeHUi B 3aBUCUMOCTHU OT BpEMEHU
MPeAbsIBACHUSI MAaTPUIL] U OLIEHUTh MUHUMAJIbHOE BPeMsl MPEIbSIBICHUS CTHU-
MyJia, IPU KOTOPOM HaOJIOAAIOTCS OTJIWYHUS B XapaKTepUCTUKAX 3PUTETbHBIX
BBI3BAHHBIX TTOTEHILIMAIOB B 3aBUCUMOCTH OT CJIOXHOCTH ctumyna [CerbueH-
KoBa u ap., 2009; 2011]. IIpu coBnaaeHnn BpeMEHHbIX TTOPOTOB pacro3HaBa-
HUS Y1 BOBHMKHOBEHMSI OTJIMYUIA MOXHO MperosaraTb, 4YTO0 perucTpupyembie
MmapaMeTphbl OTPaXKaroT aKTUBHOCTb HEHPOHHBIX MPOLIECCOB, OCYILECTBISIONINX
MpaBWIbHOE paclo3HaBaHWE TOMUHUPYIOIIEH OpUEHTAIlMM B U300pakeHUU.
Bricokoe BpeMeHHOE pa3peleHne 3IeKTPODU3N0TOTMUYECKIX METOIOB TT03BO-
JISIET OLIEHUTh MOMEHT PACIO3HABAHUS U MPUHSITUS PEIIeHUS] B 3aBUCUMOCTH
OT yNOPSIIOYEHHOCTU U300pakeHUsI, OTIIMUMS MTOpsIIKa OT Xaoca.
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B pabote yyacTBOBaIM 1BaalIaTh 310POBBIX HabMonateneii 18—37 et ¢ octpo-
Toit 3peHust 1,0 u Boire. MiaMepeHUsT TPOBOAMIIA B M30JIMPOBAHHOM 3aTeMHEH-
HOI KOMHATe ¢ MOCTOSIHHBIM OcBellieHueM. PacctosiHve Mexay HaboaaTeeM u
sKpaHoM cocTaBisio 260 cm. PasmepHocth Matpuir — 10 x 10 snemenToB la-
Oopa. YriaoBble pazMepbl MaTpull cocTapsiv 10°, pazMep Kaxaoro ajeMeHTa
Tab6opa 6611 paBeH 1°. [TpocTpaHcTBeHHAas yacToTa pelieTku [abopa cocTasisiia
YeThIpe IMKJIa Ha YTJII0BOM Ipadyc, YTO COOTBETCTBOBAJIO YETHIPEM ITeproaaM Ha
9JIEMEHT 1 ONTUMAJIbHOW KOHTPACTHON YYyBCTBUTEJIBHOCTU K MPOCTPAHCTBEH-
Hoi1 yactore. MakcuMasbHbIi KOHTPACT PELIETOK, PACCUMTAHHbIN 10 (hopmyie
MaiikenbcoHa, 6611 paBeH 0,9. OpueHTaluMs KaXX 101 13 cTa pelleTOK B MaTpu-
11e Morya oeITh oT 0 10 165° ¢ marom B 15°. Mcrionb3oBaiu Tpu TUITA MaTPHIIL,
pa3IMYaONIMXCS TI0 CTEMEeHU UX YIMOPSI0YeHHOCTU. B MMHMMaNIbHO yrmopsi-
NIOYEHHOM CTHUMYJIE€ OpPUEHTAlIMsI PelleToK ObUla KBAa3WCAydyaHOU M Kaxaas
U3 IBEHAALATH OpMEeHTALMi Oblja MpeacTaBjieHa B MaTpUlle paBHOBEPOSITHO.
B cirygaitHoil MaTpulle pelreToK Kaxkmoil opreHTamuu obuio 8,3 %. ckimo-
Jaiu TOSIBIIEHUs] B MaTpULe pa3JuuyHbIX (Uryp, 0Opa3oBaHHBIX COCETHUMU
pemeTrkamu [ab6opa, MUHMMU3UPOBAIN BEPOSTHOCTh PaBEHCTBA OpUEHTALIUIA
MEXIY COCETHUMMU DJIEMEHTAMU. YITOPSAOYeHHBIE MATPUIILI Pa3JIMUaIUCh 10
KOJIMYECTBY 2JIEMEHTOB, UMEIOIIMX OAMHAKOBYIO OpUEeHTALMIO0. JJOMUHUPYIO-
11asi OpUeHTALMSI B CTUMYJIe MOTJia ObITh TMOO BEPTUKAJIBHOM, MO0 TOPU30H-
TanbHoii. Co31aHbl TpU HAOOpa MaTPULL C pa3HOI peau3aliueit pacrnpeaeaeHus
YIIOPSIIOYEHHBIX U ClydailHbIX ajieMeHTOB [abopa. PemieTku ogHoI opueHTa-
uuu B Marpuiie — 8 % (caydaitHas marpuia), 24 u 56 %, HO B KaXK10ii peannsa-
LIMY MOJIOXKEHUE PELIeTKN ONpeAeJI€HHOW OpUEHTAUU MEHSIJIOCh CIyYailHbIM
ob6pazoM. Kaxayio maTpuily u3 Tpex HabopoB nperbsaBisin Ha 30, 60, 130, 250,
500, 1000 mc. [Tocne Kaxaoro npeabsBIeHUS TeCTOBOTO CTUMYJIA TIPEAbSBISIIN
HOBYIO CiIydailHy10 (8 %) MacKy ¢ HOBBIM CJIy4ailHbIM ITOJIOXKEHHEM PEIIETOK
OIpe/ie/IeHHON opueHTalMu B Marpuile. M300paxeHust MaTpull 1aHbl B MPEJ-
biIyIIeM maparpade Ha puc. 14.6. Tam nzobpaxkeHbl BOCEMb MaTPUIL C pa3HOM
CTEIEeHbIO YITOPSIIOYEHHOCTH.

OcobeHHOCTh pa3pabOTaHHbIX 151 9TUX UCCIEI0BAaHUI XapaKTEPUCTUK CTU-
MyJla U MacKM 3aKJiodyanach B MUHUMU3ALUK Pa3Iudauii MeXay HUMU, TaK Kak
YUCJIO 2JIEMEHTOB B MaTPULIE, TPOCTPAHCTBEHHAs YACTOTAa, KOHTPACT OCTaBa-
JINCh TOCTOSTHHBIMU. I3MEHSUTN TOJTbKO BETMUMHY YITOPSIIOYEHHOCTH B TECTO-
Boit Matpulie. CienoBaTesibHO, MACKMPOBKA Obljla MAaKCUMaJIbHO BO3MOXKHOIA.
OnHOBpEMEHHBII TTOBOPOT BCEX PELIETOK B MaTpULE MPUBOAWI K CMEHE CTU-
MYJIOB 1 K CMEHE MacCKHU.

B nporuiecce uccienoBaHusl UCIIBITYEMbI JOJDKEH ObLIT KiacCUdUIIMpOBaTh
TECTOBBIE MaTPUIIbl KaK BepTUKAJIbHbBIE MM TOPU3OHTAJIbHbIE U BHE 3aBUCH-
MOCTHU OT CTENEHU YBEPEHHOCTH B MPAaBUJILHOCTH BbIOOpA HAXXMMATh COOTBET-
CTBYIOLIYIO KHOIIKY Ha IyJIbT€ B COOTBETCTBUMHU C MHCTPYKLIMEH.
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DneKTposHIiiedarorpaMMy roJIOBHOTO MO3Ta PETUCTPUPOBAIN B 3aTHLIIOYHOM,
TEMEHHOI, BUCOYHOM, LIEHTPAIbHON U JIOOHON 00JACTSIX COMAaCHO MEXIyHa-
POMIHOI CUCTEME PACIIOIOXEHUS 3J1eKTPOoAOB «10—20». CurHa OTBOAUIN MOHO-
MOJISIPHO, OTHOCUTEJIbHO 00BbeIMHEHHOTO YiIHOro pedepeHTa. [Togoca npomy-
ckaHusa ycunureneit coctapisiaa 1—100 Tix, yacrora nuckperusauuu 1000 Iir.
Jns ynaneHus aptedakToB MOpraHus U ABMXKEHUS IJ1a3 MapaJiieIbHO 3aMUChI-
BaJIA 2JIEKTPOOKYJIOTPaMMY, PETUCTPUPYEMYIO OUTIONISIPHO C ABYX JIEKTPOIOB,
PacmnojIOXEeHHBIX BOKPYT JIEBOTO IJ1a3a UCIBITYeMOro. Peructpupyrommii Kom-
MbIOTEP ObUT COEAMHEH CO CTUMYJIUPYIOIIMM KOMITBIOTEPOM Uepe3 CTaHIapT-
Hblii COM-nopT, yepe3 KOTOPbIi NepenaBajicsi CHHXPOCHUTHAJ O TUIIE U HavaJle
MPeAbSIBAEHUSI TECTOBOTO CTUMYJa. YTOUHEHME BPEMEHU TpEeAbSIBICHUS Te-
CTOBBIX MaTPULL OCYLIECTBIISIM € IIOMOLLIBIO CBETOYYBCTBUTEJIBHOTO 3JIEMEHTA,
MPUKPETUIEHHOTO K 9KpaHy U MOChLIAIOIIEero JOMOJHUTENbHbBIA CUHXPOCUTHAI
0 Hayasie MPEeAbsBIACHUSI HEMOCPEACTBEHHO HA YCUJIUTENb. 3pUTEIbHbIE BbI-
3BaHHbIE MOTEHLMANIbI YCPEAHSUIM Ha KaXKIbIi U3 TPeX TUTIOB TECTOBBIX CTUMY-
JIOB, Pa3anMYyalolIMXCsl IO CTENEHU YMOPSIOYEHHOCTU IIJIsI KaKA0TO BPEMEHU
MpeabsIBAEHUS, TPeABAPUTEIbHO O0bEAMHUB OTBEThI HA MATPUILIbI, C TTpeodIa-
JIaHWEM BEPTUKAJIbHBIX U TOPU3OHTATbHBIX penieToK. Kaxablii ycpeaHeHHbI
3pPUTENIbHBIA BbI3BAHHBIN MOTEHIIMAJ ObLT PE3YJbTATOM CTa MIATUAECITH MPeIb-
sIBIIEHUH cTrMysa. O6Iee BpeMst 3aITCH COCTaBIISIIO IEBTHOCTO MUHYT. Yepes
KaK/ble TSITh MUHYT JeJaJI1 MepephIBbI.

B kauecTBe CTaTMCTUYECKUX METOIOB B pabOTe MCIIOIB30BATM KPUTEPUil
Bunkokcona, ecnu pacnpeneneHre ObLI0 OTIMYHO OT HOPMAJbHOTO, WM OJ1-
HobakTOpHbIA nucrepcuoHHbiit aHau3 (ANOVA) si3bika cTaTUCTUKU R 1ipu
HOpMaJIbHOM pacnpeneneHuu JaHHbIX. [lepen nposeaeHreM ogHOOaKTOPHOTO
TACTIEPCMOHHOTO aHaJI3a JaHHbIe TIPOBEPSITN B CPEIe 1T pacIeToB R Ha HOP-
MaJIbHOCTh Mo KpuTepuio Lllanupo—Yunka. OTanuust npu cpaBHEHUM TPYIIIT
JMAHHBIX CUUTATIN CTATUCTUYECKHU JOCTOBEPHBIMU, €CITU BEPOSITHOCTh OIIMOKHU
He mpeBblmana 5 %. B ncuxodusnmyeckoil YacTy KCIepUMEHTa aHATU3UPO-
BaJIM 3aBUCUMOCTDH KOJIMYECTBA MPABUIBHBIX OTBETOB U BPEMEHU PEaKIIUU OT
BPEMEHU MPEeabsIBIEHUSI MAaTPUIL U COAEPKAHUSI B HUX OJHOHAMPAaBICHHbBIX
sneMeHTOB. Ha puc. 14.10 mpencraBieHbl JaHHBIE TICUXO(MU3UIECKON YacTh
9KCMEPUMEHTOB, YCPEIHEHHBIE 110 pe3y/IbTaTaM BCeX JABAALIATH UCTIBITYEMbIX.

[pu yBenrueHUM BpeMeHU NpeabsiBieHus: ctumysioB ¢ 30 1o 60 Mc KoJnye-
CTBO MPaBUJIbHBIX OTBETOB JOCTOBEPHO HE U3MEHSIOCH. 3HAYNMOE YBEIUUYEHHE
PE3yIBTaTUBHOCTU PACTIO3HABAHUS 9TUX MATPUIL HAOIIOMAIN TIPU TIPEAbsIBIIC-
HuM ctumyioB Ha 130 Mc u Gonee. [Tocie 250 Mc pe3ynbTraTMBHOCTH paciio-
3HABaHVS JOMUHUPYIOIIE OpUEeHTAlMK BBIXOAWIA Ha TutaTto. Pacro3HaBaHue
ClydaliHbIX MaTPMIL HE 3aBHUCEJIO OT BPEMEHU MPEIbSIBIECHUSI CTUMYJA U CO-
cTaBisiio B cpeaHeM 47 %, 4To COOTBETCTBOBAJIO YPOBHIO CJIy4aiiHOTO BHIOODA.
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Puc. 14.10. 3aBMCMMOCTb KONMYECTBA NPaBUITbHbIX OTBETOB Y BPEMEHW peakLumn OT Bpe-
MEeHW NpeabsaABeHns MaTpuL, pasnnM4yHon CTeneHn ynopsaodeHHocTn; 8, 24, 56 — Tpu
TUna mMatpuu, rae uudpa o603HavaeT KoNM4YecTBO OAHOHAMNPaBEHHbIX 3NIEMEHTOB B Ma-
Tpuue. I'IorpeLuHocwl, 0003Ha4YeHHble BepTUKaribHbIMU NIMHUAMU, — oLwwmnbka cpeaHero.
3Be3foyka — CTaTUCTUYECKM 3HAUYMMOE OTIMYME B pacno3HaBaHUM TPEX TUMNOB MaTpuL,

Kak u ciieoBano 0XXunath, Jy4dlile BCEro UCIbITyeMble CIIPaBISUIMCH C 3a/1a-
yeil pacro3HaBaHUsI JOMUHUPYIOLIEH OpUeHTALUU MPU MPEAbSIBIEHUU Hanbo-
Jiee YIIOPSIIOYEHHBIX MaTPUIL (CTEMEeHb YIOPSIIOUYEHHOCTH 56 %), MaKCUMaJlb-
HOE KOJIMYECTBO MPaBUJIBHBIX OTBETOB COCTABIISLIO 94 %. Marpulbl co crere-
HbBIO YITOPSIOYEHHOCTH, paBHOI 24 %, MCTIBITYeMbIe PACIIO3HABAIN 3aMETHO
XyKe, MaKCHUMaJIbHOE KOJIMYECTBO MPABIIIBHBIX OTBETOB cocTaBisuio 80 %. Ko-
JIMYECTBO MPAaBUIbHBIX OTBETOB JOCTOBEPHO YBEIMYMBAIOCH IO Mepe YBeIu-
YEHMS CTETNEHU YIOPSIOUYEHHOCTH MATPULIbl TIPY BCEX BpeMeHax IMpemabsiBie-
HUS CTUMYJIA.

CpenHee BpeMsi peakiiuy 3aBUCENIO OT TUIA MATPUIL U HE 3aBUCEJIO OT BpeMe-
HU TIpenbsBieHus ctumyna. CpenHee BpeMsl peakliK Ha cllydaitHble MaTPHULIbI
cocTaBisiio 627 Mc, s MAaTPUIL CO CTEMEHBIO YITOPSIAOUYeHHOCTH 24—577 Mmc,
JUUISE MATPUIL CO CTEIEHbIO YIOPSIIOYeHHOCTH 56—537 Mc. TakuM o6Gpazom, yeM
OoJiee yrnopsimoueHa MaTpuiia, TeM KOpode BpeMsT peaKliMy U B Hell Jierde pac-
MO3HATh JOMUHUPYIOLYIO opueHTaluo. OnHAKO 3Ta TEHAEHIUS HE Mpocye-
JKMBAETCSl MMPU KOPOTKUX BpeMeHax MpeAbsBACHUST CTUMYJIOB. [1pu mpemabsis-
Jlennu Matpuil Ha 30 1 60 MC TOCTOBEPHOM 3aBUCMOCTH BPEMEHU PeaKIIUU OT
CTEeTeHU YMOopsI0YeHHOCTH He oOHapyXeHo. [TepBbie JOCTOBEpHbBIE OTIUYUS
BpEMEHU peaklMy OT TUIIa MaTPUIL HAOJI0IaIu TPU BpeMeHaxX TPeabsIBICHUS
ctumysia HauuHas ot 130 Mc u 6osee.

B anekTpoduznonornueckoit 4acTu McciieoBaHUsl aHATM3UPOBAIN 3aBUCH-
MOCTb aMILUTATY/Ibl U JJATEHTHOTO TEpUOJa OCHOBHBIX KOMITIOHEHTOB YCPETHEH-
HOTO 3pUTENBHOTO BHI3BAHHOTO MOTEHIIMANa OT BPEMEHU MPENbSBICHUS] CTUMY-
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JIa ¥ CTETeHU YIopsAAoYeHHOCTH MaTpull. Hanbosee CloXHBII KOMIUIEKC BOJTH
PETUCTPUPOBAIIA B 3aTBIJIOYHON 00J1aCTH, TJi¢ MOKHO OBLIO BBIAECIUTH OTHOCH-
TeJIbHO paHHMEe KOMITIOHeHThl. Ha puc. 14.11a npeacTtaBieHbl yCpeaAHEHHbIE 110
BCeM HaOJIIoNaTeNIsIM 3pUTEIbHbBIC BbI3BAHHBIC MOTECHIIUAIBI, PETUCTPUPYEMBIC
B 3aThIJIOYHOM OTBeficHnM OZ, B OTBET Ha MaTPHIIbI, TIPEIbsBIISIEMbIC Ha Pa3HOE
BpeMsl, OT MUHUMAaJIbHOTO BpeMeHHM (30 Mc) 1o MmakcumaabHoro (1000 mc).

30 mc 60 mc
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P90, cnyyaiiHbie P90, MaTpuLbl CO cTeneHbio P90, MaTpuubl CO CTeneHbio
mMaTpuLbl ynopsifiodeHHocTY 24 ynopsigo4YeHHocTv 56

[pynna 1 B

[pynna 2

TNaTeHTHBIN Nepuoa, Mc

Bpems npebsiBneHus
marpuLbl, MC

Puc. 14.11. (A) — 3puTenbHble BbI3BaHHbIE MNOTEHLMArbl YernoBeka, perucTpupyembie
B 3aTblNIoyHOM oTBeaeHun Oz, npy pasHOM BpeMeHW NpeabsBleHns MaTpuL, co cTene-
HbO ynopsiodeHHoCTM 8, 24 1 56 %. YcpegHeHbl faHHble Mo ABafLaTv Habnwogatensim.

St — npegbsiBneHne ctumyna; Resp. — cpegHee Bpemsi oTBeTa Habnopartens. (B) —

CpaBHEHME 3aBVMCMMOCTEN NaTEHTHbIX NepnoaoB kKoMnoHeHTa P90 oT BpeMeHu npeabsB-

NeHns MaTpuL, pasnnM4yHoOW CTENEHN YNopsaao4YeHHOCTN ANS ABYX rPynn UCNbITYEeMbIX.
CTraTncTuyeckm JOCTOBEPHOE YBEMMYEHMNE NAaTeHTHOro nepvoaa Ans rpynnbl 2 no cpas-

HEHMIO C rpynnow 1: Ansi BCeX TUMNOB MaTpuL, 1 BPEMEHU NMPEAbABNEHNS BEPOSTHOCTb

oLKnBKM MmeHee 5 %, KpomMe MaTpuL, Co CTeNeHbl ynopsigodeHHocTr 24 Ha 130 mc,
rae OTNNYNSt HEe JOCTOBEPHbI
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B 3puTeabHBIX BBI3BAHHBIX MOTEHIIMANAX, PETUCTPUPYEMBIX B 3aThLIOYHOIM
00J1acTH, MOXXHO OBUTO BBIICTUTH OTBETHI KaK Ha BKJIIOYEHHWE TECTOBOTO CTH-
MyJjia, TaK ¥ Ha €T0 BBIKJIFOUCHME (3aMeHa TECTOBOW MaTpWIIBI Ha (POHOBYIO).
OTBeTH Ha BKIIIOUEHWE CTUMYJIa XapaKTepU30BaINCh CTAOMIBHBIM JJAaTCHTHBIM
MepUOIOM, B TO BpeMsI KaK OTBETHI Ha BHIKJIIIOUEHWE 3aBUCEN OT BpEeMEHU
MpeabsIBICHUS CTUMYJIa. B paboTe M3ydyaan OTBETHI Ha MPEIbsBIEHUE TECTOBO-
TO CTUMYJIa, B KOTOPBIX BBIACISIIN JIBE BOJHBI C OTPULIATEILHOM MOJSIPHOCTBIO
1 YeThIPE BOJHBI C TIOJIOXKUTEIBHOM MONISIPHOCTHIO. J1J1 y1oOcTBa BOJTHBI ObLIN
o6o3Hauensl: P90, N140, P200, P300, N500, P800, rae uudpbl COOTBETCTBYIOT
JIATEHTHBIM TIEPUOIaM KaX/I0ro KOMITOHEHTa.

ITpu KOPOTKOM BpeMeHU perbsaBieHns ctumyiaa Ha 30 1 60 MC BbI3BaHHBIE
IMOTEHIIMAJIBI 3aTBUIOYHOI O0JIACTU HE 3aBUCEIHM OT CTEIIEHM YIOPSIOYEHHO-
ctu MaTpull. [lepBble 3HAUMMBblE 3aBUCUMOCTH aMIUIMTYIbl OT TUIA CTUMYJa
HaOMoganu Mpyv BpeMeHU mpeabsBiieHus Matpull Ha 130 mc. [1pu 3Tom Bo3-
pactana amruintyaa no3aHux BoiaH P300, N500 u P800 B orBer Ha GoJiee yrio-
PSAIOYECHHBIC MATPUIIHL. JI0CTOBEPHBIX OTIIMYMIA B aMITUTYIC BOJTH B OTBET Ha
MPeIbSIBIICHUE MAaTPHIL CO CTETICHBIO YIIOPSIIOYEHHOCTH 24 11 8 He 0OHApYKEeHO.
[pu manpHeleM YBETMUSHUN BPEMEHHU TIPSIBbSIBICHUS Pa3TUIMs B aMILTUATY -
JlaX TIO3HUX BOJH BBI3BAHHBIX IMMOTCHIIMAIOB COXPAHSIMCh. AMITIUTYIA paH-
HUX KOMIIOHEHTOB 3pUTEJIbHBIX BbI3BaHHbIX TOTeHLIMaI0B P90, N140 3Haunmo
He U3MEHsUTaCh TIPU YBEJIMUCHUU BPEMEHU TIPEIbIBICHUS CTUMYJIA U HEe 3aBU-
ceJia OT CTeTeHU YIOPSI0YeHHOCTA MaTPUII.

BrI3BaHHBIE TTOTEHIMATIBI, PETUCTPUPYEMBIE B 3aThIJIOYHBIX, TEMEHHBIX, 1IEH-
TpaJIbHBIX, BUCOUHBIX U JIOOHBIX 00J1aCTSIX, MOXKHO OBLIO YCJOBHO pa3neiuTh Ha
JIBe TPYIIBI 10 (hopMe U KOMITOHEHTHOMY COCTaBY: TEMEHHO-3aTbLIOUHbIE U
JIOOHO-LIEHTpaJIbHbIC. B 3pUTEIbHBIX BhI3BAHHBIX MMOTEHIIMAIAX, PETUCTPUPYE-
MBIX B JIOOHO-LIEHTPaJIbHBIX 00JIaCTSIX, IOMUHUPOBAIU ITO3IHUE BOJIHBI. 3aBUCH-
MOCTH ITO3IHMX BOJIH OT THITA CTHMYJIAa M BpEMEHU TIPEIbSIBIICHUS ObLIM aHAJIO-
TMYHBI 3aBUCUMOCTSIM 3THX K€ BOJIH, PETUCTPUPYEMBIX B TEMEHHO-3aThUTOUHBIX
obmactsix. PaHHME KOMITOHEHTHI B JIOOHO-IIGHTPAJIbHBIX 00JIACTSIX OBLIM BBI-
paXkeHbI CJ1a00 W He 3aBHCEIM OT TUIIA CTUMYJIA, UYTO OOBSICHSIETCS TeHeparreit
paHHMX KOMITOHEHTOB 3pUTEIBHBIX BBHI3BAHHBIX TOTCHIIMAIIOB B 3PHUTEIIBHBIX,
3aTBITOYHBIX 001acTsIX. MUHUMAIBHOE BpeMST TIPSIbSIBICHUS CTUMYJIA, TIPA KO-
TOPOM HAOJIONATM OTJIMYMS B aMIUTUTYJIE TIOOHO-TIEHTPATBHBIX 3pUTEIBHBIX BbI-
3BaHHBIX TOTECHILIMAJIOB B 3aBUCHMOCTH OT THUITa CTUMYJIa, cocTaBiisiiio 130 Mc, Tak
K€ KaK 1 JJIST 3aThbUIOYHBIX 3PUTETbHBIX BBI3BAHHBIX IMOTEHIMATOB. CyIlIeCTBEH-
HBIM OTJIMYMEM 3PUTEIIBHBIX BBI3BAHHBIX MTOTEHIIUATIOB B JIOOHO-TIEHTPAbHBIX
0o0acTax OblIa 3aBUCMMOCTD JIATEHTHOTO TNeproaa Mo3aHero KommnoHeHTa P400
OT TUIIA MaTPULL. DTO MOJIOKUTEIbHAS BOJIHA BO3HUKAJIA B cpeaHeM uepes 400 Mc
IocJjie TIPeabsIBICHUST CTUMYJIA, €€ JIAaTEHTHBINM TTepUOoJ YBEIMUUBAJICS TIPUMEP-
Ho Ha 40 MC TIpH ITPETbSIBIICHUN MEHEE YITOPSIIOYCHHBIX, COOTBETCTBEHHO 0OoJice
CJIOXKHBIX JUTS PAaCITO3HaBaHMSI CTUMYJIOB.
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B xone mpoBeneHus ucciaenoBaHUii ObIIIO OTMEUEHO, UTO He Bce Habo1aTe-
JIM OMMHAKOBO XOPOIIIO CITPABIISTIOTCS € 3amavyeil paclio3HaBaHUSI TOMUHUPYIO-
1Iel OpUeHTALUU, OCOOEHHO MPU KOPOTKMX BpEMEHAX MPEAbSIBICHUSI MATPUIL.
[TpyMepHO MOJOBMHA HCHBITYEMbIX yKa3blBajda Ha CJIOXHOCTb BBIMOJHEHUS
MOCTaBJICHHON 3afaud MpU BpeMeHax MpeabsBieHUs] CTUMYJla MEHee YeM Ha
250 mc. Ipu npeabsiBiaeHun ctumytoB Ha 60 1 30 MC 3T1 HabJIIOATE/ N HE yCITe-
BaJI TIPaBUJILHO OMPEACTUTh TUIT CTUMYJIA, U PE3yJIbTaTUBHOCTD BHITIOJTHEHUS
3a/1a4M Y HUX COOTBETCTBOBAJIA CyJYaiiHOMY yrajbiBaHuto. Jlpyrasi mojloBUHA UC-
MBITYEMbIX CIIPABJISIACH C 3a7aueii TPU BCeX BpeMeHaX MpeabsBICHUST MAaTPULL.

B Hactosiiiee Bpemsi OOJbIIOI MHTepec MpeacTaBisieT aHaIu3 pa3auuuii
MeXy HaOioaaTeNsiMu B Momyisiiuu. Jlaxxe HeCMOTps. Ha HEOOJbIIYIO BbI-
0OpKY, oOpaTuM BHUMaHUeE Ha 3TU oTanuus. [IpoBeieHHbI HAMU KJIaCTEPHBbI
aHaJIM3 METOJOM k-CPEIHUX, TTO3BOJIWII Pa3neanuTh HabJI0JaTesIeil Ha TPYIIbI.
Kak mokazaHo Ha puc. 14.12, ipu npeabsaBieHUN MaTpull Ha 60 Mc HabI0a-
TeJIM pa3aessiioTCsl Ha JIBE IPYMITbI UCITBITYEMbIX, PA3IMYAIOIIMXCS TTO KOJUYe-
CTBY NPaBWIbHBIX OTBETOB.
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Hax TIPeIbSIBICHUS CTUMYJA (IEBSITh YEJIOBEK); TPyIMIa 2 — UCIBITyeMbIe, He
CIIpaBJISIIONINECS ¢ 3aadyeli pacTrio3HaBaHUS MPU KOPOTKMX BpeMeHaX TpeIb-
SIBJICHUSI CTUMYJIa (OMUHHAAIIATH YEJIOBEK).

AHaNM3 TaHHBIX, TIPUBEICHHbBII HIKE, OCHOBAH Ha pa3lieleHny Habmoaarte-
JIelt Ha TPYIIIbI C TOMOIIBIO BTOPOTO KPUTEPHUsI — Pa3Inyusl B pacllO3HABaHUU
Pa3HBIX TUTIOB MaTPUI MPU KOPOTKUX BpeMeHaX MPEeIbsIBICHUS.

Ha puc. 14.13 mpencraBieHBl pe3yabTaThl ICUXOMU3NICCKUX TAaHHBIX IS
JIBYX TPYII UCTIBITYeMbIX. Kak BUAHO M3 PUCYHKA, CpelHEe KOJIUYECTBO Tpa-
BUJILHBIX OTBETOB B TpyIre | BbIllie, YeM B TPYIIe 2 MPU MPeIbsIBICHUN Ma-
TPUII CO CTEITEHBIO yrTopsimoueHHOCTH 24 1 56 % Ha 30, 60 u 130 mc. [1pu Gonee
JUTUTESIbHOM TIPEeIbSIBICHUU CTUMYJIA PA3IUYUS MEXIY TPyHIaMuy Mponanaor.
[Mpu pacrno3HaBaHUM CydailHbIX MaTpull (CTeNeHb YNOPsIOYeHHOCTH 8 %)
TIPOLIEHT BBIOOPA TOMUHUPYIOIIEH OPUEHTALIMK COCTaBIIsLT 0Koo 50 % BHe 3a-
BUCHUMOCTHU OT BPEMEHHU TIPEABSIBIICHUSI CTUMYJIA B O0CUX TPYIIIaX YCPEAHESHUSI.

60 mc, maTtpuua 56

60 mc, maTtpuua 24
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NMopsiaKOBbIVE HOMEP UCMbITYEMOro

Puc. 14.12. PasgeneHune HabrtogaTener ¢ NOMOLLbIO KIacTepHOro aHanusa Ha ABe rpyn-
Mnbl MO Pe3yNbTaTUBHOCTM pacno3HaBaHWs MaTpuL, CO CTEMEHbLI0 YNOpsiA0YEHHOCTU 24
1 56. Cepble TOYKM — UCMbITYEMbIE C BbICOKOW pe3yrnbTaTMBHOCTBIO pacro3HaBaHUs
MaTpuL; YepHbIe TOYKN — UCTbITYEMbIE C HU3KOW pe3ynbTaTMBHOCTBLIO pacrno3HaBaHus!

B cooTBeTcTBUM € pe3yabTaTaMM KJIACTEPHOTO aHaln3a, pa3ieuBIIEro Ha-
Oronatesieil Ha JBE TPYMIbl, Mbl U3YYWJIU PE3YJIBTAThl MTCUXO(PU3NYECKUX JaH-
HBIX U TIOJYYWJIH 1BE aHAJIOTUYHBIE TPYTIIbI HaOMoqaTe el Ha OCHOBaHUU APY-
rOro KpUTepusi — HaJIMuue,/OTCYTCTBUE CTATUCTUYECKU JOCTOBEPHBIX OTIMYMIA
(ANOVA) B pacro3HaBaHUM MaTpUIl Pa3HOI CTeMEeHU YIOPSIAOUEHHOCTH TTPU
KOPOTKMX BpeMeHax npeabssienus (30 u 60 mMc). Ha ocHOBaHMM 3TOrO Kpu-
TepUsi: Tpymnmna | — MCHBITYeMble, YCHEIIHO CIpaBIsAolrecs ¢ 3anadyeil pac-
MO3HABaHMS TOMUHUPYIOLIEH OPUEHTALMUA B MAaTPULIAX TPU KOPOTKUX BpeMe-
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Puc. 14.13. 3aBMCMMOCTb KONMMYeCTBa NpaBWslbHbIX OTBETOB U BPEMEHW peakumnm
OT BpEMEHM NpeabsABNeHNs MaTpuL, PasnnyHo CTeneHn ynopsaao4eHHOCTH.
(A) — pesynbTaThl ANs NepBOW rpynnbl HAbNoAaTenen (4eBATb YEMNOBEK).

(B) — pesynkraThl 4N BTOpOW rpynmnbl HabnogaTenen (oguHHaguaTe YernoBek)



Ilopsidok u xaoc 301

[Mpu npeabsiBieHnn ctumysaoB Ha 30 u 60 MC AJIsT UCIIBITYEMBIX B rpyrme |
OblIa TTOKa3aHa JOCTOBEPHAS 3aBUCMOCTD PE3YJIETATUBHOCTH PacTiO3HABAHUS
OT CTETICHU YIOPSIIOYSHHOCTH MaTPHII, B TO BPEMsI KaK B TPYITITE 2 KOJMYECTBO
MPaBUJIBLHBIX OTBETOB HE 3aBUCEJIO OT TUIIA MATPUIL. YBEJIMYECHUE KOJIUICCTBA
MPaBUJILHBIX OTBETOB B TPYIIITE | TIpY YBEIWMUCHUN CTETICHU YITOPSIIOYEHHOCTH
CTHUMYJIa TTOATBEPKAAET MPEATNOJOXKEHUE O TOM, UTO UCTIBITYeMbI€ B 9TOM IpyI-
TIe CTIPABJISTUCH C 3aJa9eii pacrio3HaBaHUSI TOMUHUPYIOIIE OPUEHTAIINN TaXke
IIPY TAKOM KOPOTKOM BpEeMEHM TIPEeIbIBICHUS CTUMYIA, Kak 30 Mc. B rpyrme 2
HCTIBITYeMble HAUMHAIOT CITPABIISITHCS € 3aa4eil pacTio3HABAHUST TIPH TIPEIbSIB-
JICHHH CTUMYJIOB Ha 130 Mc, IIpy 3TOM BpeMEHHM IPEIbSBICHUS Ha Pe3yJbTa-
TUBHOCTh UX OTBETOB HAYMHAET BJIUSTH CIIOXKHOCTh U300paXkKeHUSI.

3HauMMoOe BIUSHUE CJIOKHOCTY 3aauM Ha BpeMsl peaKLIMy Mbl HaOI0mamm
B rpyImne 1 UCIBbITYyeMbIX TP TIpeabsiBAeHUN cTuMyJI0B Ha 130 Mc u 6oJee, B TO
BpeMs KaK B TPYIIIe 2 3HaYMMbIe U3MEHEHUS OT CJIOXKHOCTH 3aadyld HaunHa-
1oTcst oT 250 Mc u 6onee. BpeMst peakinu y MCIIBITYeMBIX B IpyIine 1 ObLIo 3Ha-
YUMO MEHbIIIE, YeM B IPYIINe 2 B AMAMa30HEe BPEMEH MPEAbsSIBICHUS] CTUMYJIOB
ot 130 mo 1000 mc. [penbsiBneHue ctuMysa Ha 30 MC BBI3bIBAJIIO YMEHbIIIEHUE
BpeMeHHU peakunu B rpymnre 2. BeposaTHo, 3TO CBA3aHO C T€M, UTO UCITBITYe-
MBIe, He yCIeBalolIue pasrisiaeTh N300pakeHne, pearnpoBaiM HaXkaTheM Ha
KHOIIKY TOJIbKO Ha TIPeIbsIBJICHUE TECTOBOM MaTPUIILI, HE IIPUHUMAST PEIICHYS.
COOTBETCTBEHHO YeM KOpOYe BpeMsI IpeabsiBlicHUs (B MHTepBajie BpeMeH 30—
60 Mc), TeM ObICTPEE STH UCIIBITYeMble HAXKMMAIA Ha KHOTIKY.

Ha ocHoBaHuM pasaeneHyst UCTIBITYEMbIX Ha ABE TPYIIIIHI ITO pe3yIbTaTUBHO-
CTH pacIio3HaBaHUS BbI3BAHHBIC MTOTCHIIMAIBI OBUIM pa3leIeHbl Ha aHAJTOT Y-
HBIE TPYIIITHL TPYIa 1 — YCIEIIHO CIPaBIISIONIasiCs ¢ 3aIadueii paclio3HaBaHUS
IIPY KOPOTKOM BPEMEHH TIPEIbSIBICHUS CTUMYJIA, ¥ TPYyIIa 2 — He CIIPaBJIsIo-
1asicsl ¢ JaHHOM 3ajaueii. belia mpoaHanu3upoBaHa 3aBUCUMOCTb aMILIUTY/IbI
OCHOBHBIX BOJTH 3pUTEJIbHBIX BBI3BAHHBIX TTOTEHIIMAIOB OT BPEMEHU TIPEIbSIB-
JICHWST MaTPUIL OTACIBHO TSI ABYX I'PYITIT UCITBITYEMBIX.

Bruto o6Hapy:keHO, YTO aMIUIUTYIa BCEX KOMITOHEHTOB 3PUTEIbHBIX BBI-
3BaHHBIX ITOTCHIIMAIIOB B TpyIIie 1 GoJblie, yeM B TpyIiie 2, IPaKTUIeCKU
IPU BCeX BpeMeHax MpeabsapiacHus. CyMMapHas aMILIUTyIa BCeX KOMITOHEH-
TOB 3PUTEIBHBIX BBI3BAHHBIX MOTEHIIMAJIOB MOXET OTpaXkaTh OOIIee KoJuye-
CTBO HEWPOHOB, BOBJICYCHHBIX B TIpollecc pacro3HaBaHUsA. CTaTUCTUIECKUIA
aHaJM3 TToKa3ajl, YTO CyMMapHasi aMIUIATYIa BCEX KOMITOHEHTOB 3PUTEITbHBIX
BBI3BAHHBIX ITOTCHIIMAJIOB, YCPEIHEHHAs IO BCEM BpeMeHaM IIPEIbsBICHUSI,
JIOCTOBEPHO 0OJIbLIIE B rpyIre 1 1o CpaBHEHUIO ¢ TPYIIION 2. DTO sSIBJIICHUE Ha-
OJIIoa I B 3pUTENIBHBIX BBI3BAHHBIX TMOTEHIIMANIAX, PETUCTPUPYEMBIX B 3aThI-
JIOYHOI 00JITACTH B OTBET KaK Ha yIOPSIIOYCHHBIE, TaK U Ha HEYITOPSIIOYeHHbBIE
Matpuirkl. Hanbosree BeIpaxkeHHbBIC OTIIUIHS MEXKIY TPYITITAMK HAaOTFOMAIIH ST
komnioHeHTa P300. Ero amrinTyna nocroBepHo 0oJibliie B rpyrne 1 rmpu rnpeab-
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SIBJICHUM MaTpull Ha KopoTkoe Bpemst, oT 30 1o 130 mc. B 3puTenbHbBIX BbI3BaH-
HBIX MOTEHIIUAJIAX, PETUCTPUPYEMBIX Y UCTIBITYEMBIX B TpyIIIie 2 P 3TUX Bpe-
MeHax npenbsiiieHus1, BojHa P300 3auactyto oTcyTcTBOBANA.

Hapsiny ¢ yBennueHreM aMIUIMTYIbl 3pUTEIbHbBIX BbI3BAHHBIX MOTEHILIMAIOB
B rpyrine 1 HabaoaaIv TOCTOBEPHOE YMEHbIIIeHKE JTaTeHTHOTO Mepruoia paHHETo
kommoHeHTta P90, peructpupyeMoro B 3aThbLIOYHON 00J1aCTH, U JJATEHTHOTO T1e-
puoia KOMIIOHEHTA LeHTpaibHO! obsactu P180 myist kaxmoro BpeMeHu Npeab-
sIBJIeHUs TMpu JoboM Ttune Marpull. CpenHee 3HaUY€HME JIATEHTHOIO Tepuoia
kommoHeHTa P90, uamepeHHOe MO OTBETaM Ha BCe TUIIbI MaTpMll, B rpymre 2
ObUIO OOoJbILIE, yeM B rpyire 1, Ha 7 mc (puc. 14.13 B). Jlisg komnonenra P180
Ha0JII01aIM aHAJIOTUYHOE YBeIMUEHKe JaATEHTHOTO Tieproa B rpyrine 2 Ha 27 Mc.

B manHO# paboTe MBI UCTIOIB30BAIM TPU THUIA CTUMYJIOB, Pa3INIAIOIINAXCS
10 CTENEeHU OPUEHTALMOHHOM YIOPSIIOYEHHOCTH, TO €CThb 110 KOJUYECTBY OJJHO-
HampaBJIEHHBIX 3JIEMEHTOB, coJepKaliuxcsl B u3odpaxeHuu. B 3agaue onpene-
JIEHUS JOMUHMPYIOILEH OpUEHTAlMU B CTUMYJIE OTHOCUTEIbHOE KOJUYEeCTBO
9JIEMEHTOB C OJHON OpUEHTALIMell SIBJIeTCS KIIIOUYEBBIM JUISI TIPUHSTUS TIpa-
BUJIBHOTO PEeIlIeHUs. DTO MONTBEPXKIAIOT PE3YIbTaThl HACTOSIIIIETO MCCIeN0Ba-
HUS M HALIUX OpeablayImx padbot [Xapay3oB u ap., 2007; Llenenun u ap., 2009;
2011; Harauzov et al., 2016]. B ob611emM ciaydae KOJIMIECTBO MPABWIBHBIX OTBE-
TOB YBEJMUYMBAETCS, a BpeMsl peakllMi yMEHbIIAeTCsl TTPU YBEIUYEHUN CTENEHU
YIOPSIIOYEHHOCTH CTUMYJIA. DTO TOBOPUT O CBSI3M YIOPSIIOUEHHOCTH MAaTPULL U
CJIOXXHOCTHU PACIIO3HABAHUSI JOMUHUPYIOIIEC OPUEHTAIIMU B U300paKeHUU —
YeM MEHbIIIe B MaTPUIIe OMHOHATIPABICHHBIX 3JIEMEHTOB, TEM CJIOXKHEE CIeTaTh
BbIOOD. Hatiiu pe3ynbraThbl cOrnacyioTces C IMTepaTypHbIMU TAHHBIMU, B KOTOPBIX
OBLIIO ITOKA3aHO, YTO BpPeMsI peakiIMy pa3inyaeTcsl B 3aBUCUMOCTH OT CJIOXKHOCTH
3amaun |Bemmukosa, Bacuies, 1976; Bacon-Mace et al., 2005]. Cnenyet oTMme-
TUTb, YTO BPEeMsI peaklK 3aBUCUT HE TOJBKO OT CJIOKHOCTU CTUMYJIa, HO TaKXkKe
U OT KOHTpacTa, ero okpyxkenust [Obrenovic et al., 1996]. Ho B Hammx skcrie-
PUMEHTaX OCHOBHbIE (DU3UUYECKUE XapaKTEPUCTUKU MATPUL, TaKhe Kak oOiias
TJIOIIAIb, YACTO (DPAarMEHTOB, SIPKOCTb, KOHTPACT, OCTABAIUCH HEU3MEHHBIMM.

ITonyyeHHble JaHHbBIE ICUXO(DU3NIECKUX U3MEPEHUIT TTOKa3aau, 4YTO yBe-
JIMYEHUE JJIUTETbHOCTU MPEIbIBICHUS CTUMYJa YBEIUYMBAET BEPOSITHOCTD
MPaBWJIBHOTO pacTio3HaBaHus. OMHAKO 3Ta 3aBUCUMOCTbh — HeJTMHelHas. Tak,
YCPETHEHHOE TT0 BCEM MCITHITYeMBbIM KOJTMIECTBO ITPaBWIIBHBIX OTBETOB HAUMHAET
3HAYMMO BO3pACTaTh TOJIBKO MPU MPEIbSIBICHUU CTUMYJIOB Ha 130 Mc 1 Oosbliie.
Hauwunast ¢ aT0ro BpeMeHu NpeabsBieHs] Ha0MI0IAeTCsl JOCTOBEPHOE BIUSIHUE
CJIO’KHOCTH 3aJ1a4M Ha BpeMsl peakliu. DTU pe3ybTaTbl TOBOPSIT O TOM, UTO Bpe-
MEHU MpeabsBIeHUs cTUMYyJ/Ia Ha 130 MC TOCTaTOYHO JUTSI TOTO, YTOOBI BCE UCTIBI-
TyeMbIe MOTJIA CITPABJISITHCS C 3amaveii pacIio3HaBaHUs JOMUHMPYIOIIEH OpreH-
TalMu B U300paxeHuu. [1py MeHblIeM BpeMeHU NMpeabsiBICHUST paclo3HaBaHUe
3aTPY/AHEHO, a JJI TOJIOBUHBI UCIBITYEMbIX HEBO3MOXHO. ClieyeT OTMETUTD,
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YTO TIOJIy4EHHBIN B HAIIMX MCCIIEIOBAHUSIX BPEMEHHOM MOPOT pacro3HaBaHUS
He ABJISIETCS aOCOIIOTHO TOYHBIM, TaK KaK TOYHOCTh U3MEPEHUST OTpaHUINBaeT-
Cs1 KOJIMYECTBOM BPEMEH MpPeabsBICHUs CTUMYJa. B pabote ObLI10 UCIONIb30Ba-
HO 11IeCTb BPEMEH MPEIbSIBICHUs, U PeabHbIi MOPOTr pacro3HaBaHUsl JaHHOTO
KJIacca CTMMYJIOB Haxonutcs B uHTepBajie ot 60 mo 130 mc. [To muTteparypHbIM
JIAHHBIM, TIOPOT PACTIO3HABAHUS Pa3INYHBIX M300paXkeHUI HAXOAUTCS B UHTEP-
Bajie 50—60 mc [Pins, Ffitche, 2003]. JMTeIbHOCTD MEXCTUMYJILHOTO MHTEPBA-
Jla TaK>Ke OKa3bIBAET BJMSHME HA pacrno3HaBaHue cTuMyJioB [ Bacon-Mace et al.,
2005; Del Cul et al., 2007]. MackupoBouHOe M300paXkeHK1e, KOTOPOE MPEabsIBIIsI-
Jm yepe3 40—60 Mc u GoJiee IMociIe CTUMYJIa, TPAKTHYSCKU HEe OKa3bIBAJIO BIIHSI-
HUSI Ha pacro3HaBaHUe KOPOTKO MPEAbsIBISIEMbIX TECTOBBIX M300paxeHuit [Del
Cul et al., 2007]. B xauecTBe CTUMYJIOB OBLINA MCIOJIb30BaHbI (hoTorpaduu pasz-
JIMYHBIX KUBOTHBIX M HATYPAJIIbHBIX CLIEH, KOTOPbIE IEMOHCTPUPOBATIM Ha 6 MC.
ITocne TecroBoro crumyJia ciaefoBajia IMHaMMUecKasi Macka ¢ (puabTpOBaHHbBIM
OeJIbIM LIyMOM, KOTOpasi, 10 MHEHUIO aBTOPOB, U BJIUsIa Ha YBEJIMUEHUE ITOopora
pacro3HaBaHMs TECTOBBIX CTUMYJIOB.

B HaIux yclIOBUSX CTUMYJISILIMY TTOJOBUHA UCITBITYEMBIX HE CITPABJIsIach
C 3a7a4eil py NpeabsBIeHUM CTUMYJIa Jaxe Ha 60 Mc. OTHOCUTEILHO BBICOKUIA
BPEMEHHOM MOPOT OOBSICHSIETCS TEM, UTO B HAILIMX 9KCIIEPUMEHTAX UCITOIb30Ba-
Ji1 ©oJiee CIOKHbIE CTUMYJIbI M ONITUMAJIbHbIE MACKMPOBOYHBIE M300paXkeHus1, TO
€CTb MaKCUMAaJbHO OJIM3KKE K TECTOBBIM M300paXkeHUsIM IO TTPOCTPAHCTBEHHBIM
xapakTepuctukam. K Tomy ke rmepen UCIbITyeMbIMU OblIa IMOCTaBIeHa MPUHIIN -
MMMaJTbHO MpyTasl 3aada — OTpeeIeHre TOMUHUPYIOIIEH OPUEHTAIIUN 1IeJTOTO
U300pakeHus.

DekTpoU3NOJOTUUECKUe UCCIeNOBaHUs TTOKa3aln, YTO BbI3BaHHBIE TO-
TEHLMAJIbI B OTBET Ha IJIUTEIbHOE MPEAbSIBICHUE CTUMYJIOB 3aBUCST OT KOJHUYe-
CTBa OIHOHAIPABJIEHHBIX 3JIEMEHTOB B M300paxkeHnH. COrjacHO MoIy4eHHbIM
JTaHHBIM, O0JIee YITOPSIIOUYEHHBIE CTUMYJIbI BHI3BIBAIOT YBEJIMYCHUE AMIUTUTY Bl
OTHOCUTEBHO MO3JHUX KOMIIOHEHTOB 3pUTEIbHbBIX BbI3BAHHBIX MOTEHIMAIOB,
HabJ0aeMoe MPaKTUYECKU BO BCEX OTBEACHMSIX. DTO MOATBEPKAACT MOJTYyUEH-
Hble paHee pe3yabTaThl [Xapay3oB u ap., 2007; enenun u ap., 2009; 2011].
Y4uThiBasi, YTO OCHOBHbIE (PU3MUYECKUE XapaKTePUCTUKU MaTpUll OCTaBaInCh
HEM3MEHHBIMU, paHHUE KOMITOHEHTBI 3PUTEIBHBIX BBI3BAHHBIX MTOTEHIIMAJIOB,
KOTOpBIE He 3aBUCEJIA OT TUTIa MAaTPULI, MOXKHO pacCMaTpUBaTh KaK OTpaXkeHUe
MPOLIECCOB MEPBUYHON 00pabOTKHU 3pUTeIbHOrO curHaia. Ciaenyer OTMETUTD,
YTO B MPEbIAYIIMX padoTax HaMM OblIa MoKa3aHa 3aBUCUMOCTb BOIHBI P200 oT
tina ctumyina [ Xapaysos u ap., 2007; Lllenenun u ap., 2009; 2011]. AMmaurtyaa
9TOI BOJIHBI YBEJIMUMBAJIACh 10 Mepe YMEHBIIEHUSI CTeNeHU YIOPSIIOUYEHHO-
ctu. B naHHoii paboTe Mbl ToXXe HaboaaIu yBeJuueHue BoaHbl P200 B oTBeT
Ha MpeabsIBIEHUSI MEHEE YITOPSIIOUYEHHbBIX MATPUIL MPAKTUYECKU TTPU BCEX Bpe-
MeHax npeabsiBjieHus: cTuMya. OIHAKO pa3jiuyusl He JOCTUTay YPOBHS CTa-
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TUCTUYECKOM JOCTOBEPHOCTU. MOXKHO MPEANOJIIOKUTh, YTO 3Ta BOJHA OTpaka-
€T aKTUBHOCTD 00JIee CIIOXKHBIX ITPOIIECCOB ONMMCAHUS N300paXkeHU, TAKUX KaK
MTPOIIECCHI OOBEANHEHUS (DPAaTMEHTOB M300pakeHUS B SIMHOE TIEJTOE.

Bonee mo3mHme BOJHBI, Ha KOTOPHIC OKa3bIBasla BIMSHUE YITOPSIOYCHHOCTh
CTUMYJIa, MOXXHO COOTHECTH C ITPOLIeCCaMK PACIIO3HABAHUS M IIPUHSATHS pellie-
HUS O TUTIE CTUMYJIA, C MOTOPHBIMU PeaKIUSIMU U BOBMOXHBIMU OLIEHOYHBIMU
npoiieccamu o caesaHHoM Bbioope [CenbueHkoBa u ap., 2011]. Tak, oTHocu-
TEJTHHO TTO3THUI KOMIIOHCHT 3pUTEIBHBIX BHI3BAHHBIX MTOTEHITMAIOB, C KOTO-
PbIM ObLIa 0OHapyXkeHa HauOoJIbllasi KOppeasilusl MPpaBUIbHOCTU OTBETOB UC-
MBITYEMBIX, perucTpupoBain yepe3 300 Mc Ha HauboJiee MPOCTHIC IS PACIIO-
3HaBaHus cTuMyJIbl [ Philiastides et al., 2006]. [To MHeHMIO UCCIenOBaTEIEi, Ye-
pe3 300 Mc rTocie MpeabsBISHUS M300pakKeH! I B BBI3BAHHBIX MOTEHIIMAJIAX OT-
paxkaeTcs TIPoIIecC IPUHSITHUS PEIIeHNS.

AHaIN3 3aBUCUMOCTH 3PUTEIBHBIX BEI3BAHHBIX TIOTEHIINAIOB OT THIIA U Bpe-
MEHHM TIPEIbsBICHUST CTUMYJIa TIOKAa3ajl, YTO TOCTOBEPHbIC M3MEHEHUST aMILIN-
TyIbl HAOMOga0TCs Npy BpeMeHax npeabsapieHust 130, 250, 500 u 1000 mc. Boi-
3BaHHbIE TIOTEHIIMAJIBI B OTBET Ha IpeabsBIeHNe MaTPUIl Ha 6oJiee KOPOTKOE
BpeMsT HE 3aBUCENIM OT CTETICHM YITOPSIMOYEHHOCTA CTUMYJIa. TakKuM 00pa3omM,
130 Mc — 5TO MUHUMAaJTbHOE BPEeMsI TIPEIbSIBIICHUS CTUMYJIa (B HAIITUX YCITOBUSX
CTUMYJISILIMN ), TIPY KOTOPOM €11e HaOTF0IAI0TCST OTIIMYMS B hOpMe 3pUTETBbHBIX
BBI3BAHHBIX ITOTEHIIMAIOB B 3aBUCUMOCTH OT TUIIA CTUMYIa. OTIMIns HabJIo-
v B aMIuiuTyae KomnoHeHTa P300 u 6oJjiee MO3AHUX BOJIH, a TAKXKE B U3ME-
HEHMSIX JIATEHTHBIX Meproa0B BOHBI P410, pernctpupyeMoii B LIeHTPATbHBIX
1 JIOOHBIX 00macTsx. [lepBhle TOCTOBepHBIC M3MEHEHUST B BBI3BAHHBIX TIOTEH-
[MajlaX B 3aBUCMMOCTH OT THIIa CTMMYJIa Habmromatotcst 9epe3 300 Mc rmocie
MPEeIbSIBIICHUS] CTUMYJIa. DTO BBIPAXKAI0Ch B YBEIMUYCHUN aMITIUTYIbI KOMIIO-
HeHTta P300 B oTBeT Ha OoJsiee JIeTKMe CTUMYJIbI IO CPABHEHMIO C MEHEee yIopsi-
JIOYEHHBIMU, CJIOXKHBIMU JIJIST paciio3HaBaHUs MaTpuuaMmu. [ToayyeHHbIe HAMU
MaHHBIC COTIIACYIOTCS C JIUTePATYPHBIMM, IO KOTOPBIM aMILIUTYIa BOJHBI P3
OOJTBITIC TIPY BBITTOJIHCHUHN JIETKUX 3a1ad [0 CPaBHEHUIO ¢ Ooyiee TPYIHBIMU
[ Kok, 2001; Pins, Ffitche, 2003]. bonee nmo3gHue BOJHBI 3pUTEIbHBIX BHI3BAH -
Hbix moteHuranoB (N500 u P800) umenu ananoruunsie P300 3aBucuMocTu Kak
OT BpeMEHH, TaK 1 OT TUIIA CTUMYJIA. DTU KOMITOHEHTBI 3aBUCST OT KOJIMUECTBA
MoJIyueHHOI HaboaaTeeM nH(popMaIu, HEOOXOAUMOI JIJIs pacTiO3HABaAHUS
M300pakeHMsI, M MOTYT YKa3bIBaTh KaK Ha CTEIIEHb CYOBEKTUBHOMN YBEPEHHOCTH
HCIBITYEeMOTO B IIPaBIIBHOCTHU PEIICHUS, TaK ¥, BEPOSITHO, MOTYT SIBIIATHCS OT-
paxkeHHeM TocIeaeicTBUS mpoliecca pacnos3HaBanus [[enenun u ap., 2009].
[TosyyeHHbIE HAMM JaHHBbIE TTOATBEpPKAAIOT TpearnoaoxeHus A. M. MBanuir-
KOTO O TOM, 4TO 3Tal paclio3HaBaHUsS W TIPUHSTHUS PEIICHUS MOXKET 3aHUMAaTh
OoJiee IMTETLHOE BpeMsl, YeM TepBBIe 3TAIlbl, OTpakKalollie CUHTE3 BCeil MH-
dopMmanuu o ctumyJie [ABanuukwuii u ap., 1984].
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[TonydeHHbIe B X0/e JEKTPODUINOTOTMUECKUX UCCIeIOBAHNI JaHHbBIE CO-
[JIACYIOTCST € Pe3yIbTaTaMM IICUXO(U3NIECKNX N3MEPEHUI, B KOTOPHIX HAUMHAsT
co 130 Mc KOIMYECTBO MPABUJIbHBIX OTBETOB 3HAUMMO YBEJIMUMBAETCSI, @ BpeMs
peakuMy HauMHAeT 3aBUCETh OT CJAOXHOCTM 3aiaud. Takum oOpa3oMm, ¢ MOMO-
1IbI0 UBMEHEHUsT BpeMEeHU TMPeAbsBIEHUS] CTUMYJIa, HEOOXOAMMOTO JIJIsl pacro-
3HaBaHUsI, yOaJloCh NTOKa3aTh, YTO B MOMEHT, KOT/Ia BCe UCMbITYeMble HAUMHAIOT
OoJiee MM MeHee TTPaBUJILHO CITPABIISATLCS C 3aaueii, Y HUX YBEJTMIMBAIOTCST aM-
MIMTYAbl KOMITIOHEHTOB P300 1 6osiee Mo3MHUX BOJIH. DTO MO3BOJISIET COOTHECTH
kommoHeHT P300 ¢ HauaioM pacrno3HaBaHUSI UCTILITYEMbIMU JOMUHUPYIOLIEH
OpUeHTallMK B M300pakeHUu. Pe3ynbraThl MOATBEpKIAIOT paHee MOJaydyeHHbIe
HaMU TaHHbIE U JINTEpaTypHbIe TaHHbIE, B KOTOPBIX KOMTTOHEHT P300 cBsI3bIBaIOT
C pacrno3HaBaHWEM U MPUHSITHEM peleHus [Xapay3os u ap., 2007; [lenenuu u
np., 2009; Kok, 2001; Pins, Ffitche, 2003]. O6 3ToM CBUAETEILCTBYIOT yBEIMYE-
HUe aMIUIUTYAbl BoJaHbI P300 1 yBesMueHue JIaTeHTHOTO Meproia KOMIIOHEHTa
MpY pacro3HaBaHUU OoJiee CIOXHbBIX n300paxkeHuii [Philiastides et al., 2006].

Kak 0bL10 0TMEeUeHO B pe3yJibTaTax paboThl, B XO4e KCIEPUMEHTOB HE BCe
VCTIBITYeMbIe OIMHAKOBO XOPOIIO CITPABJISIMCh C 3aJaueil pacro3HaBaHMS 10~
MUWHMPYIOIIEH OpUEeHTALIMU TIPU KOPOTKUX BpeMeHaX TPeIbsIBICHUS MaTPUII.
HMHTepecHbIM MpeacTaBisieTcsl BOIPOC O TOM, MOYEMY CYLIECTBYIOT TaKUe pa3-
JIMYMST MEXIY UCTbITyeMbIMU. COTJIacHO MOJEIN IMHAMMUYECKOTO BHUMAaHMS,
CYILIECTBYIOT BHELITHUE PUTMBbI, KOTOPbIE 33aI0TCSI COOBITUEM, MIPEeAbSIBICHUEM
TECTOBOTO CTUMYJIa Yepe3 Kaxkable 2 CeK., U BHYyTPEHHUE PUTMbI, KOTOPbIE aK-
TUBHO TEHEPUPYIOT BPEMEHHBIE OXUIaHUSI UCTTBITYEMOTO O TIPEICTOSIIEM CO-
obiTun [CenbueHkoBa u ap., 2011; Jones, Boltz, 1989]. Ecnu y HaGmonaress
MPOUCXOIUT HEOOJIBIIIOE CMEIIEHNE BO BpEMEHU BHYTPEHHETO pUTMa OXUAa-
HUSI, TO UCIIBITYeMBIA HE CMOXET ¢ TOUHOCTBIO OLIEHUTh, YePe3 KaKoe BpeMs
OymeT MpeabsiBJIEH TECTOBBII CTUMYJI. MOXHO MPEAOoI0XUTh, UTO TPYIINa MC-
MBITYEMBIX, KOTOpast He CIPaBIISIETCS € 3aJa4eil pacrio3HaBaHUST PU KOPOTKUX
BpeMeHax MpeabsBACHUS, MPOMYCKAET CTUMYJl KOPOTKOM JUIUTEIbHOCTU, TO-
CKOJIbKY HE OXMIAET €r0 YBUIETh POBHO yepe3 2 ceK. UToObl MpoBEpUTh ITO
JIOTyIlIeHMEe, UCTIBITYeMbIM ObUT 3alaH BOIIPOC O TOM, UTPalOT JIM OHU Ha My-
3bIKAJIbHBIX MHCTPYMEHTAX, MOCKOJIbKY M3BECTHO, UTO UTpa Ha MY3bIKaJbHOM
MHCTPYMEHTE TpeOyeT HaJIMuMsl YyBCTBA pUTMa. Pe3ybTaThl onipoca mokasaii,
YTO HabIOAATENIN B TPYIINE, KOTOPash OMpeAesieT JOMUHUPYIONIYI0O OpUEHTA-
LIMIO CTUMYJIOB KOPOTKOM IJIUTEbHOCTH, B OTJIMYME OT UCIBITYEMbIX BTOPOI
IPYMIbI UTPAJIM Y TTPOJOJIKAIOT UTPaTh HA OMHOM WUJIX 60Jiee My3bIKaJIbHBIX MH-
cTpyMeHTax. Takum o6pa3oM, MPOCMaTPUBAETCS CBSI3b MEXIY OXKUIaHUEM Ha-
OurroaTesIsl BKIIOYEHUsI CTUMYJIOB KOPOTKO# anutenbHoctr (30, 60 Mc) u pe-
3yJITATUBHOCTBIO UX pacno3HaBaHusi [CenpueHkoBa u ap., 2011]. ITpoucxonur
corjacoBaHHas paboTa HEMPOHHBIX ceTell, 00eceunBaroIMX 1eJeHapaBIeH-
HOe MoBeieHHe. DTO COorJlacoBaHWe — HEOCO3HaBeMbIii Ipolecc. YyBCTBO BHY-
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TPEHHEro pUTMa BhIPAOATHIBACTCS MTYyTEM COTTACOBAHUSI BHYTPEHHUX TPOILIeC-
COB, BEPOSITHO, YACTUIHO BPOKACHHBIX U YACTUIHO BHIPAOOTAHHBIX B IIPOIIEC-
ce obyJeHMs paboTe ¢ My3BIKAJIbBHBIMA MHCTPYMEHTAMMU.

PazneneHue HCIBITYeMBIX MO CIIOCOOHOCTU pacIio3HaBaTh M300paskeHUSI,
MpeIbsIBIISIEMbIC HA KOPOTKOE BPeMsl, M aHAJIN3 UX 3PUTEIbHBIX BEI3BAHHBIX T10-
TEHIIMAJIOB MOATBEPKIAIOT BhICKA3aHHBIE MTPEIITOJIOXEHUS O CBSI3M KOMITOHEH -
Ta P300 1 npotieccoB pacrio3HaBaHMs. Tak, y UCTIBITYEMbIX, HE YCTIEBAIOIIMX pac-
MO3HATh TUIT MAaTPULIbI U, TIO CYTH, HAXKUMAIOLIMX HAYTa/l KHOMIKY MbILIY B OTBET
Ha nosiBjieHue ctumyia, P300 1u6o orcyrcTBOBa, IMOO MMEJ TOpa3ao MEHBIIYIO
aMITIUTYLY, YeM Y TeX, KTO aKTUBHO pa3/InJajl TUIl cTuMyJIa. I1pu 6osee miurenb-
HOM BPEMEHU MPEIbIBICHHS CTUMYJIA, KOIIa UCIBITYeMble B 00EUX IPyIIax Ha-
YUHAIA ONMHAKOBO XOPOIIIO CITPABJISATHCS C 3aavyeii, 3HAYMMbIC OTJINYUS B aM-
mmtyae P300 nporaganu. DTu pe3yabraThl TMTOATBEPXKAAIOT MCCIEIOBAHMS pe-
IIEHUS CIIOXKHBIX TIEPLETTUBHBIX 33124, €CJIM CTETICHb «CO3HATEIIBHOTO YCUITHSI»
cyOBeKTa B KOTHUTUBHOM epepaboTKe Maja, To KomroHeHT P300 moxeT coBceMm
He BO3HUKATh [ Banuukuii u ap., 1984; Del Cul et al., 2007]. Ipyrue uccieno-
BaTeJIM MOKa3bIBAJIM UCITBITYEMBIM PEIIETKM Ha TIOPOTOBOM YPOBHE U CpaBHUBA-
JIA Pe3yJIBTaThl U3MEPEHU, TIPU KOTOPBIX CYOBEKT BUIEN WJIN HE BUIEN PEIIeT-
Ky [Pins, Ffitche, 2003]. bblio 06HapykeHO OTJIMYMe B BOJIHE, KOTOpasi pa3BUBa-
JIach, HaYMHasI ¢ 260 MC B TCMEHHOI 1 JIOOHOI 00JIaCTSIX. ABTOPBI I10JIararoT, YTO
3TOT KOMITOHEHT OTpaXkaeT CO3HATEJIbHOE BOCIIPHUSITHE 3PUTEIbHBIX CTUMYJIOB.
DTO TaKKe COTJIACYeTCsI C HAIIIMMU Pe3yIbTaTaMU, B KOTOPBIX aMIUIUTYIa KOMITO-
HeHTa P300 Obu1a 1OCTOBEPHO OOJIbILIE B TPYIIIE UCTIBITYEMBIX, KOTOPBIE YCIIEII-
HO PacITo3HaBaIN TOMUHUPYIOIITYIO OPUEHTAIINIO TTPH TTPEIbSIBICHUN MAaTPHUIT HA
KOPOTKOE BpeMsI 10 CPaBHEHUIO C TPYITITON, He CIpaBJISIOIICcs ¢ 3amadeii Ipu
AHAJIOTMYHOM JJTMTEIbHOCTH TECTOBOIO CTUMYJIA.

ITo maHHBIM, TTOyYEHHBIM B Halllei paboTe, CyMMapHast aMILIATY/1a BCEX KOM-
MTOHEHTOB 3PUTETbHBIX BEI3BAHHBIX TOTCHIIMAIOB OKa3aJ1ach TOCTOBEPHO BBIIIIE
V CTIBITYeMBIX, KOTOPBIC YCIIEBAJIA Pa3IMJaTh MaTPUIIBI, TIPSIBSIBIICMbIC Ha
KopoTkoe BpeMs. CorracHO JIMTepaTypHBIM JaHHBIM, CyMMapHasi aMITINTY-
JIa BCeX KOMITOHEHTOB 3PUTEIbHBIX BBI3BAHHBIX ITOTCHIIMAJIOB MOXET OTpa-
KaTh 0011Iee KOJINIECTBO HEMPOHOB, BOBJICUEHHBIX B ITPOLIECC PACITO3HABAHUS
[Regan, 1989]. CoOTBETCTBEHHO 3TU UCIIBITYeMbIE MOTYT XapaKTepU30BaThCSI
BOBJICUYCHUEM OOJBIINX HEWPOHHBIX PECYpCOB B TIPOIECCE PACITO3HABAHMS.
DT0 MPEaNoaoKeHUE MOATBEPKIACT IUTepATyPHbIC TaHHBIC O CBSI3U MHINBUIY-
TBHBIX PA3IMIUI B pa3Mepax IepBUYHOM 3pUTEIbHOM KOPHI C OCTPOTOM 3peHUS
HaoOmonpareneit [Duncan, Boynton, 2003]. Bo3MOXHO, 3TO TPOUCXOAUT 3a CUET
0oJIblIIel KOHLIEHTpAllM BHUMAaHUSI, TaK Kak, 110 JINTEPaTypHbIM JaHHBIM, ITPO-
11ecC BHMMaHUS YBEJTMUMBACT B 1IEJIOM aMITTUTYIy BCexX KOMITOHEHTOB [Luck et
al., 2003]. YMeHblIeHME TATEHTHOTO MEePUOo/Ia OTACIbHBIX BOJIH 3pUTEIbHBIX BbI-
3BAHHBIX ITOTCHIIMAJIOB ¥ BPEMEHU PEaKIMK B TPYITIIC UCIBITYEMBIX, YCITEIITHO
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CIIPaBJISIONIMXCS € 3aavyeil pacmo3HaBaHUsI MPU KOPOTKUX BpeMEHAaX MpPEabsiB-
JIEHUSI CTUMYJIa, MOXKET CBUIETEILCTBOBATh O PA3IMIHON CKOPOCTH TIPOIIECCOB
pacrio3HaBaHMsl U300paXXeHUI Y OTAEJbHBIX UCIBITYeMbIX. Tak, COMIaCHO CO-
BPEMEHHBIM MPEACTABICHUSIM, UHTEPBAI MEXIy MpeabsBIeHUEM CTUMYJa J0
MOTOPHOTO OTBETa OTPaKaeT CKOPOCThb MPOTEKaHUsI HeMpOodOU3MOIOrMIecKoi,
KOTHUTUBHOI 1 MH(OPMALIMOHHOI 00pabOTKM, KOTOPhIE BbI3BaHbI JeHCTBUEM
CTUMYyJIa Ha CEHCOPHYIO CMCTeMY McTbITyemoro [Obrenovic et al., 1996].

Takum oOpa3oM, B MPOBEIEHHON paboTe ObLIO MPOAOIKEHO MCCIEIOBaAHNE
B3aMMOCBSI3M BO BPEMEHU BPEMEHHBIX IMOPOrOB PACMO3HABAHUSI U BO3HUKHO-
BEHMSI OTJIMUMIA B BbI3BAHHBIX MOTEHLMANAX U MOATBEPKIEHbI Pe3yJbTaThl, MO-
JydeHHbIe enle B 1950-x rogax npodeccopom BoeHHO-MeIUIIMHCKOM aKaJaeMUn
N. A. Tleitmepom, COMIaCHO KOTOPBIM OTHEJIbHbBIE BOJHbI 3pUTEIbHBIX BbI3BAH-
HbIX TOTEHLIMAJIOB MOTYT OTPaXKaTh aKTUBHOCTb MPOLIECCOB PACTIO3HABAHMS U30-
OpaxkeHuii. OnMHAKO BEpBbIe MOKA3aHO, YTO BPEMEHHbIE XapaKTePUCTUKKU ITUX
MPOLIECCOB OMpPeAeIeHHBIM 00Pa30M OTJIMYAIOTCS Y Pa3HbIX UCTIBITYeMBIX [Celb-
yeHKOBA U 1ip., 2011]. BeIsgBieHbI ABE TPYIIIbI HAOIIOJATEIICH C pa3HBIMU BPEMEH -
HBIMU XapaKTePUCTUKAMM BOCTIPUSTUSI M Pa3BUTHS BbI3BAHHBIX IMOTEHIIATIOB:
CHUCTEeMaTHUECKU UTpalolie Ha MY3bIKaJIbHBIX MHCTPYMEHTAX M He UTpalolIne Ha
MY3bIKUIbHBIX MHCTPYMEHTaX BooOIe. OCOOEHHO SIPKO Pa3inyus MPOsSIBUINCH
MPY KOPOTKUX YCIOBUSIX MPEAbSBIECHUS B YCIOBUSIX MICATbHON MACKUPOBKHU,
pa3paboTaHHOM [T 3TUX U3MepeHuit. Mrpatolue Ha My3bIKaJIbHbIX MHCTPYMEH -
Tax Gyarojapsi BHyTpEHHUM PUTMaM U BPEMEHHOMY IMPOTHO3MPOBAHUIO MOTYT
BUICTh M300pakeHUsT B YCIIOBUSX, KOTIA IS JIIOAei, He MMEIOIINX OTHOIICHUST
K MY3bIKe, BOCIIPUSITHE OTCYTCTBYET. bojiee Toro, 3T paboThbl MPeACTaBISIIOT UH-
Tepec ellle ¥ ¢ TOYKU 3peHUsT TOr0, HACKOJIBbKO OCO3HABAEMbI OB BOCIIPUSITHE U
MpaBUIbLHOE IPUHSITHE PEILIEHUST My3bIKATbHO OAaPEHHBIMU U TPEHUPOBAHHBIMU
JIIOJIbMU B YCJIOBUSIX MACKMPOBKY KOPOTKUX MPEAbSBIEHUI 3pUTEIbHBIX 3a1a4.

14.6. B3BAMMOAEMCTBUE
KPYITHOMACIIUTABHBIX HEMPOHHbBIX
CETEM B 3AAAYAX PACITO3HABAHMS
ITOPSIAKA M1 XAOCA

3puTenbHbIE BbI3BAHHbIE MTOTEHIIMAIbI IEMOHCTPUPYIOT MTPEUMYILIECTBEHHO
BpPEMEHHbIE CBOMCTBA MpOLiecca BOCIPUSITUS U MIPUHSATUS petreHus. s 1oka-
JIM3alMK 3TOTO IMpoliecca B Mo3re Mbl poBeau M PT-uzmepeHus.

ITo JaHHBIM YCPCAHCHU A, aAKTUBHOCTb MO3Ta B YCJIOBUAX ITACCUBHOI'O HabJr0-
NIEHMSI TIpeicTaBIeHa TPEUMYIIECTBEHHO B IOPCAJIbHBIX, 3aThIJIOYHbBIX 001aCTSIX
KOpbl. B yciioBHSIX aKTUBHOTO BbIOOpA MPOMCXOAUT 3HAYMTEbHOE YBEJIMUEHUE
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aKTMBAllMU BO (DPOHTAIBHOM 00JACTU KOPbI TOJOBHOTO Mo3ra. BripaBHMBaHMe
CTaTUCTMYECKUX KapT ¢ aHATOMUYECKUMU U300paxkeHUsIMU W TpaHchopMalius
pe3y/ibraToB B COOTBETCTBUM ¢ aTiiacoM Tasneiipaxa (Talairach atlas) mokasbiBaroT,
YTO 3TH 00JIACTH aKTUBAIIMK COOTBETCTBYIOT o0acTsiM o bponmany BA6, BA9,
BA10 u BA24, Ho B pa3Hbie (pa3bl — B aKTUBALIUU U ITOKOSI.

3aMeTuM, YTO UMEIOTCSl TPUHUMITUATbHbBIE PA3TUUUST MEXAY BbIUUTAHU-
€M pacrnpeneseHuss MHTEHCMBHOCTU CUTHasa B MepUo akTuBauuu 1 U3 pac-
MpenesieHnus MHTEHCUBHOCTH CUTHAaJIa B TIEPUOI aKTUBAIUKM 2, 1 HA0OOPOT.
B aT10if cuTyaunm Mbl BUAUM, YTO aKTUBHBIE 00JIACTH JIOKAJTM30BAHbBI PSIIOM,
HO ellle BKJIIOUAIoT 001acTh MOosICHOM n3BMIMHB — BA24. CpaBHenne BOLD-
OTBETOB B ITACCUBHOM 1 aKTUBHOM pexxuMax ¢MPT-kapTupoBaHus MoKa3bl-
BaeT, UTO aKTUBALIMSI BO (PPOHTAIBHBIX 00JIACTSIX MOSIBJISIETCS TOJBKO TOTAA,
KOTIJla UCITbITYeMble aKTUBHO BOCIIPUHUMAIOT CTUMYJIBI M TIPUHUMAIOT pellie-
Hue o HUX. BbI10 caenaHo npeanoaoxeHue, 4To GpoHTaabHbIe 001acT BAG,
BA9, BA10 u BA24 npuHaniexaT K HEMpOHHBIM aHCaMOJIsIM, OTBETCTBEH-
HBIM 3a MPUHSTHE pellleHUi, Mo KpailHeil Mepe B HAIlIMX dKCIIEpUMEHTAb-
HBIX yClIOBUSIX. [IpoSIBISTIOTCS ONMOHEHTHBIE oTHOIIeHMsT BA6, BA9, BA10
U MEepPeIHUX OTACIOB IMOSICHOM M3BWIMHBI BA24. MexXny akTMUBUPOBAaHHBIMU
30HaMM MO3Ta (2 UMEHHO MEeXY 3aThIJIOYHBIMU 3PUTEIbHBIMU O0JIACTSIMU U
obsacTsaiMu GpOHTAIbBHON KOPBI, IPUHUMAIONIEH pellieHus), BbISIBI€HHBIMU
B HalIMX ucciaenoBaHusix MetogoM GMPT, Mbl peKOHCTPYMPOBAIU MEXKOP-
KOBbIE€ CBSI3M, KOTOpbIE OOECIEeUMBAIOT UX B3auMOJelcTBUE. PeKOHCTpYK-
IIWIO OCYIIIECTBIISIN C TIOMOIIIBIO MeToaa Muddy3HO-TeH30pHOI ToMOoTpadun
(DTI: diffusiontensor imaging) u mocienyioieii o0padboTKu M300pakeHUt
MPOBOISIIINX ITyTe# ¢ MPUBSI3KOIM K aKTUBUPOBAHHBIM YYaCTKAM KOPBI TOJIOB-
HOTO MO3Ta UCIIBITYEMBIX BO BpeMs UX UCCIIeIOBaHMSI B aKTUBHOM ITPOTOKOJIE.
C NOMOIIIBIO 3TOH TEXHUKHU U ITPOTPAMMHOTO 00eCIeueHUs ObLIN PEKOHCTPY-
MPOBaHbI BOJJOKHA (aKCOHBI), HAUMHAIOIIUECS OT 3pUTEIbHBIX 00JacTell B 3a-
TBIJIOYHOI 00JIaCTU M TMPpOELUpyIoNIrMecs: B 00JaCTU MPUHATUS PEIIeHUsT BO
¢ poHTaNbHOI 101€e, IOKaaIu30BaHHbIe ¢ mToMolbio GMPT. DTum ke MmeTomOM
YCTaHOBJIEHbI U 00paTHbIE aKCOHHbBIE CBSI3U MeXAYy (PPOHTATbHBIMU LIEHTpa-
MU MIPUHSTUS PELIEHU U 00JIaCTSIMU 3pUTEJIbHOI KOPBI B 3aThLJIOYHOM 00J1a-
ctu. B pesysibraTte BblIeAEHBI TyTU, UAYLIME U3 3aTbIOYHON BO (PPOHTATIBbHYIO
00s1acTh U U3 (POHTATBHOM B 3aTHIIOYHYIO KOPY. DTO TaK Ha3biBaeMble BOC-
XOJSIIM€e U HUCXOIS e CBSI3U.

Panee ObL10 MOKa3aHO, YTO MPUHSITUE PELIEHUI O CTUMYJIaX, UMEIOLIUX 9MO-
LIMOHAJIbHYIO OKPACKY, BOBJIEKAET O0JIACTH BEHTPAJIbHON YacTu (DPOHTAIbHOM
kopsl [Bechara et al., 2005], B To Bpemst Kak n300pakeHust 03 3MOLIMOHAIbHOMN
OKPacK{ B HAIIIMX MCCIICIOBAHUSIX BOBJICKAIOT IpyTHe, Oojee mopcaibHbIe 001a-
¢ty (GpOHTANIbHON KOpPHI. B mpoliecce BbIMOMIHEHMs 33JaUuM B JOOHO 1071€ MO3ra
HUCTBITYyeMOro (hOPMUPYIOTCSI MO3aMUHbIE LIEHTPbI MPUHATUS petueHuii [[ene-
nvH u ap., 2009].
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Hapsiny ¢ pe3ynbratamu, MOKa3bIBaIOIIMMU JIOKAIU3AIUIO TIPOLIecca MPUHSI-
THS pelIeHN I 00 M300pakeHUSIX, BpeMEHHbBIE XapaKTEPUCTUKN pabOThI TOOHBIX
LIEHTPOB MPUHSTUST PELICHUI Mbl MCCIENOBAIN 3JEKTPODUUOIOTMUYECKUMU
MeToaamu. Pe3ynbraThl MoKas3ajiu, 4YTO JIJATEHTHOCTh PAHHUX KOMIIOHEHTOB BbI-
3BaHHBIX MOTEHIIMAIOB HE 3aBUCUT OT CTETIEHU YIOPSIAOUYEHHOCTU B MPEIbsIB-
JISIEMBIX TECTOBBIX MaTpullaX. M3BeCTHO, YTO BbI3BaHHbBIEC MTOTEHIIMAIBI B Mep-
Boie 100 Mc 110CIe CTUMYJISILIMY B 3aThUIOYHOM 00J1aCTU OTPaXKatoT HEMPOHHYIO
AKTUBHOCTb, KOJUPYIOIILYIO TaKUE XapaKTePUCTUKU CTUMYJIOB, KaK KOHTPACT,
SIPKOCTb 1 TIPOCTPAHCTBEHHAs YACTOTa, HO B 3TUX 9KCMEPUMEHTAaX OHU ObLIU
MOCTOSTHHBIMU. 17151 HAllIMX TeCTOBBIX M300paXKeHUI1 KOMIOHEHTHI BbI3BAHHbBIX
MoTeH1ranoB okoJio 200 Mc oTpaxaloT HEHPOHHYIO aKTUBHOCTbD, CBSI3aHHYIO CO
CJIeIYIOIIMM YPOBHEM 00pabOTKM, TAKMM KaK BOCIIPUSITUE 11€JIOCTHOTO o0pasa
WA BOCIIPUSITUE OPUEHTALIMY 2JIEMEHTOB. DTOT BBIBOJ COTJIACYETCS C PE3YJib-
TaTaMU APYTUX UCCIEAOBAaHUM.

WHTepecHO, 4TO MpU MAaCCMBHOM HaOJIOIEHUU paHHUE KOMIIOHEHTHI BO
¢GpoHTaIBLHOI KOpe He BhIpaXkeHbl. BeposTHO, 4TO 6e3 3amaun BbIOOpa U Mpu-
HSTUS pelleHUI B3auMOIeCTBUE 3aThUIOYHOM 1 JIOOHOM KOpbl HE3HAYUTEIbHO
1 BbIIIEJIEHNE OTKJIMKA Ha TTIOBEPXHOCTH TOJIOBHI 3aTpyIHEeHO. B Hammx skcrepu-
MEHTax MpHU 3aj1a4e aKTUBHOT'O BLIOOPA B JIOOHBIX 30HAX BbIPAXKEHbI pAHHUE KOM-
MOHEHTHI, a JATEHTHOCTb KOMITOHEHTOB rocJjie 250 Mc Bo hpoHTaIbHOI 001aCcTH
HauMHaeT 3aBUCETh OT CTETEHU YMOPSIIOUEHHOCTH M300paKeHUii. DTO TakxKe
KOppEeIupyeT ¢ BpeMEeHeM peakiuy B MCUXO(PU3NIECKUX dKCIepuMeHTax. Tak,
MBI MOJIaraeM, 4To Bo BpeMeHHOM MHTepBasie 250 u 500 Mc mocie nmpenbsiB-
JIEHUsI CTUMYJIOB pellleHue «IIpUHUMaeTcs» Bo (hpoHTadbHON Kope. [lo3nHue
BOJIHBI, KOTOPBIE TTOSIBIISTIOTCS IpUMepHO depe3 600—900 Mc Trocite BKITIOUeHUS
CTHUMYJIa, OTPAXKAIOT JIMOO YPOBEHb YBEPEHHOCTHU MCITBITYEMOTO B TOUHOCTHU pe-
LIeHUs, TMOO CpaBHEHME TIPUHSITOTO PEIIeHUs] C XapaKTepUCTUKaMU CTUMYJIA.
IIpoliecc cpaBHEHUSI MOXET KOCBEHHO OTpaxkaTb paboTy MexaHu3Ma oOHa-
pyxeHust ommbok [Bechtereva et al., 2005]. BeposiTHO, 3TO ocylecTBisieTCs
MyTeM CpaBHEHMSI NEMCTBYIOIIEH aKTUBHOCTU 3aThUIOYHO-(DPOHTAJILHON ceTh
C COCTOSIHMEM CeTH 0a30BOro pexkuma, YTO BUIHO M3 HalluxX JaHHbIX GMPT.
ITo BBIZBBAHHBIM MOTEHLMATAM 3TO BUIHO IO MO3AHUM BOJHAM, PaCCMOTPEH-
HBIM B Havaje . 14.

Jlokanuzanuio eHTPOB MPUHITHUS PEIIeHUI B KOpe TOJIOBHOTO MO3Ta OCy-
LIECTBJISUIA C MOMOIIIbIO UcTioab30BaHUs GMPT B Tex ke aKcnepuMeHTaTbHbIX
yenoBusx [Fokin et al., 2006; Shelepin et al., 2006; ®okwun u ap., 2007; Xapay3oB
u np., 2007; llenenux u ap., 2009; 2011]. B akcnepuMeHTaTbHOM TTPOTOKOJIE
C MAacCCUBHBIM HaOIIONEHUEM MaTPUIl C HU3KOM CTETEHbIO YITOPSIIOUeHHOCTH
aKTHUBHOCTD BBI3bIBAJIACh HE TOJILKO B 3aTHIOYHBIX 00IACTSIX, HO M B TEeMEHHOM
obsiacTu. DTa aKTUBALMS ObUIa TUITMYHOM I TacCMBHOTro HaomoneHus. Of-
HaKo He ObLIO aKTUBALMU BO (pOHTAIBHOM 00sacTU. AKTHBaLMs 0bsacTu V5
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(0bnacThb, TIe HEMPOHBI OTBEYAIOT HAa CHHXPOHHOE IBUKEHME) B HAILIEM clTydyae
ObLT1a 00YC/IOBJIEHA KOTEPEHTHBIM BpallleHUEM, TO €CTh KOTePEHTHBIM U3MEHEe-
HUEM opueHTaluu peietok [abopa, KOTOpble UCIBITYEMbI BOCTIPUHUMAIT KaK
BpaieHue. CienyeT 3aMeTUTb, UTO Pe3yJIbTaThbl, MOJYYeHHbIE Y BCEX UCIbITYe-
MbIX, aHAJIOTUYHBI, CJIeoBaTeJIbHO, B OyIyIlleM HACTOSIIUI MTPOTOKOJ MOXET
OBITh UCTIOJIB30BaH U B KIMHUYECKUX UCCIEIOBAHMSIX.

B mporiecce Hatreit paboThbl MbI OOHAPYKWJIM pa3HbIe OTBETHI TIPU UCITOTb-
30BaHUU PA3IMYHbBIX IKCHIEPUMEHTAIbHBIX MPOTOKOJIOB. [IpyM aKTUBHOM Mpo-
TOKOJIE, TPEOYIOLIEM MPUHSITUS PEILIEHUs, UCTIBITYEMblii BbIMOJHSIET aKTUBHbBIN
BBIOOD, 0a3MPYIOIIMIICS HAa TOMUHUPYIOLIUMX OPUEHTALIUSIX 2JIEMEHTOB MaTpu-
1bl. B aKTUBHOM 3KCIIEpMMEHTAIbHOM TTPOTOKOJE aKTUBALIMS MPOSIBIISIETCS] BO
¢poHTanbHOI 00aacTu. ECii cpaBHUTH CTUMYJISILIAIO MAaTPULIAMU, UMEIOITUMU
BBICOKYIO M HU3KYIO YIOPSIIOYEHHOCTH, 3alMCU MOKa3bIBAIOT MOPA3UTETbHYIO
pPa3HMILY B pacrpeiejcHIM aKTUBHOCTHM B JIOOHBIX obnactsax BA6, BA9, BA10
n BA24. D10 paznuuue AeMOHCTPUPYET OOJIBIIOE YMCIIO JIOKYCOB aKTMBHOCTU
B Pa3IMYHBIX YaCTSIX KOpPbl. AKTMBHOE HaOJI0eHUEe TTPUBOIUT K aKTMBUPOBA-
HUIO JIOKYCOB BO (DpOHTAIbHOI KOpE, OTpaXkaroluX paboTy LIEHTPOB MPUHSITUS
pelIeHuit. DT JaHHBIE YaCTUYHO COTIIACYIOTCS C XOPOIIIO M3BECTHBIMU MCCITEI0-
BaHusiMu [Bechara et al., 2005]. Ho B 3TuX nccienoBaHUsIX IPUHSITHE PEILICHMSI,
cieTaHHOE UCTIBITYEMbIM, OOBIYHO aCCOLIMUPYETCS C SMOLIMOHATBHBIM BEIOOPOM.
BeposiTHO, 3TO BTOpOi1 MeXaHW3M MIPUHATHS pellieH i, Ha 6a3e (yHKIIMOHUPO-
BaHUSI CTPYKTYpP, B3aMMOCBSI3aHHBIX C MOIMOHaNbHOI cdepoit [Heerkeren et
al., 2004; Bechara et al., 2005]. B Haiiem uccienoBaHUN UCTIBITYEMbIE TOJKHBI
ObLTM MPUHUMATh PEIIeHUs] UCKIIOUUTETbHO O JOMUHMPYIOIIEH OpueHTaluu
B MaTpUlIe, TO €CThb O KOH(DUTYpallUM CJIOXHBIX (DparMeHTUPOBAHHBIX U300pa-
XeHMil, — o ee dopme. PellieHus1 B HAlIMX SKCMEPUMEHTAX, TAKUM 00Opa3oM,
HMMEIOT OTHOLIEHUE K OLIEHKEe II00AJbHON OPUEHTALUU 3JIeMEHTOB TEKCTYphI U
3aBUCAT OT CTETIEHM YIOPSIIOUYEHHOCTH BHYTPY CTUMYJIa. DTO O3HAUYAET, UTO pe-
LIEHKE 33J]a4M JOKHO BOBJIEUb IOPCabHbIE 3pUTEIbHBIC ITyTH, OTBETCTBEHHbBIE
32 OMMCaHKe MPOCTPAHCTBEHHBIX OTHOIIEHU . LIeHTpbI MPUHSTUS pellieHu i pr
9MOLIMOHAJIbBHOM 3HAUEHUM CTUMYJIa SIBJISIIOTCST BBIXOJOM BEHTPAJIbHOTO TMYTH.

LleHTpBI IPUHATUS PelIEHUI 0 KOH(MUTypalu 00beKTa U O 3HAUEHUU 00b-
eKTa JUId Habiiomareass — 3TO COCEAHME, HO pa3Hble 4acTU (PPOHTAIBHOMA,
a TouHee TIpe@POHTAIBHOI, KOPBI. DTO 3aKJIIOYeHWE TTOATBEPXKIAIOT Pe3yib-
TaTbl BBIYMTAHUSI paclpeneseHUs] MHTEHCUMBHOCTU CUTHaJIa B U300paKeHUsIX
KapT Mo3ra B pexXuMmax aKTUBHOCTU | U3 2 U BbIUUTAHUS B peXUMax aKTHUB-
HocTH 2 u3 1. MexaHu3M MpUHSTUS pellieHUs] B Hallleil SKCIepUMeHTaIbHOM
rapagurmMe MMeeT JAPYTyIo JOKaJIU3aluio B JOOHOI Kope. Ha aToM ocHOBaHMM
MBI MOXKEM CZEJIaTh BaXKHOE 3aKJII0UYeHre, 9YTO (DpOHTaTIbHAsl KOpa OpraHn30Ba-
Ha Kak psill pa3JIMYHbIX 30H, KaX1asl U3 KOTOPbIX BBIMOJHSIET pelIeHUE B pa3-
JIMYHBIX 3afayaX WM Kaxpaasi MMeeT pasMyHylo JoKalu3aluio. BbiaeseHHble
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HaMU 00JIaCTU COEIMHEHBI MEXy COOOI aKCOHAJIbHBIMU CBS3SIMU (DPOHTAJIb-
Hoil obnactu. O61acT (PPOHTAIBHON KOPBI COEAUHEHBI MPSIMBIMU U 00paT-
HBIMHU CBSI3SIMU C 3aTBUIOYHOM KOpoii. Harmm pe3yabraTel A6eMOHCTPUPYIOT, YTO
B MO3I€, BEpOSITHO, MMEIOTCSI 00JIaCTH, OCYIIECTBIISIOIINE PEIIeHMS TI0 MHO-
JKECTBEHHBIM KPUTEPUSIM U KOHGMIUKTYIOIIUM oLeHkKaM [Saaty, 1980; 2005].
[MpennonaraeM, 4To LIEHTPbI MPUHSTUS PEIIeHUI, paboTaolIe ¢ MpUMeHe-
HUEM MHOXECTBEHHBIX KpPUTEpHEB, pPabOTAlOT KaK HEWPOHHBIE OMITOHEHT-
HBIE CHCTEMBI, JIOKAIM30BaHHBIC BO (DPOHTAIBHBIX 00JIACTSIX KOPHI TOJIOBHOTO
Mo3ra yejoBeka. PenieHus1 B 9MOILIMOHAJIbHOUN cdepe MOryT KOH(DJIMKTOBATH
C pelICHUSIMU B PacIio3HaBaHUKM 00pa30B KaK KOHMIUKTHI C ONMITOHEHTHBIMU
KOHMUTYpalusMu, KaK OIMIMIOHEHTHOCTh MPOCTPAHCTBEHHBIX OTHOLIEHM. M H-
TEPECHO, UTO, COTTTACHO aHAIM3Y HAIIIMX UCCIICIOBAHU, aKTUBAIINIO 00JIacTei,
3aXBaTHIBAIOIINX TTOSICHYIO M3BWJIMHY, B aKTUBHOM ITPOTOKOJIE MCCIICIOBAHUS
MBI MOXEM BUIIETh HE TOJIBKO HEITOCPENCTBEHHO 1o naHHbM GMPT, Ho 1 Koc-
BEHHO — IIO 3JICKTPOGU3NOIIOTHICCKIM JaHHBIM. AMIUINTYIa U JIATCHTHBIC
Mepuoabl MO3AHE BOIHBI, pa3BuBatouieiicst B uHTepsajie S00—1000 mc, To ecTh
MocJie MOTOPHOTO OTBETAa, KOPPEIUPYIOT C TMPUHATAEM PElIeHus. DTa BOJHA
OTpaxaeT IMPOIIECC OIICHKN COOCTBEHHBIX PEIICHUI TIOCIIE PeaKIIMK UCITBITYe-
MBIX, B OCHOBE KOTOPOTO JIEXKUT (PU3MOJTOTUIECKIIT MEXaHM3M OOHapYKEeHUS
omn6ok [Bechtereva et al., 2005]. B ncuxonoruueckoii turepatype 3TU IIpo-
LIECCHI TOJYYMIM Ha3BaHKME OLICHKU YPOBHSI PUCKA yKe IMPUHSITOTO PEIICHUS
[KoueTtkoB u ap., 1993; lllenasanuu u op., 2010; Tversky et al., 1981]. Eie onun
BaXXHBIN (DAaKTOp — YBEPEHHOCTh WJIM HEYBEPEHHOCTb B MPUHSITUN PELICHUS
C YYETOM BepOsSITHOCTU Npoucxoasiiux coobituit [Clark, 2009]. PeuunpokHoe
B3aMMOJIEIICTBHE B ITPed®POHTAIBHON KOpe OBIIO IMTPOIEMOHCTPUPOBAHO paHee
C TIOMOIIBIO METOMOB (DYHKIIMOHAIBHOTO KapTUPOBAHUSI MO3Ta B paMKax MC-
CJIEJOBAHUSI SMOLMOHAIBHO-KOTHUTUBHOTO B3aumoeiicteus [Damasio, 1990;
Northoff et al., 2004]. Harmra 3agaua 3akioJanach B UCCICIOBAHUY TIPUHSITHUS
peIIeHUs B YCIOBUSIX HEOIPEIEICHHOCTH, TIPUYEM BITOJIHE KOHKPETHOM HEo-
MIPEeEJICHHOCTH, CBI3aHHOM CO CTPYKTYPOI TeCTOBOTO M300pakeHus. B 60Jb-
IIMHCTBE ACHCTBYIOIIMX CTPYKTYP MHOTOKaHAIbHOI 00pabOTKM MHMOPMAIIUN
3aJI0KEHBl PEKYPCUBHbIE MPUHLMIBL [IprMep peKypCHUBHBIX W300paxkKeHUIA
JIaloT JIBa 3epKajia, MOCTaBJIeHHbIE APYT MPOTUB Ipyra. DTU MIPUHIUIILI PACTIPO-
CcTpaHeHBbI B TH(MOPMALIMOHHBIX TEXHOJIOTHSX, CBI3aHHBIX C CUHTE30M M C 00-
paboTKoii uzobpaxeHuit [Anekcanapos, lTopckuii, 1985], B JUHIBUCTHUKE U
KOTHUTUBHBIX UccienoBaHusx [YepHurosckasi, 2013].

Kak MOXHO MHpHMHSITh NPaBWIbHOE PEIIEHME B YCIOBHMSIX HEOIpPEHeICH-
Hoctu? Brepsuie, eme B XVIII Beke, myTu peiieHust 3Toi pobdjeMbl cop-
mynupoBai npogeccop CaHkr-IlerepOyprckoit akagemuu Hayk 1. bepHymiin
[Bernoulli, 1738]. Yxe Torma oH MoHsu1 HEOOXOAUMOCTb BBEIEHUSI MEXaHU3-
Ma, OCYIIECTBIISIIONICTO OajaHC KPUTEPUEB OLIEHKU. Terepb MOXHO IIPEIIo-
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JIOXWUTb, YTO OAJTAHC MOXKET OBITh OCYILECTBJICH C IMOMOIIbIO OMIMOHEHTHOTO
MeXaHU3Ma B3aMOJCHCTBUST Pa3HBIX HEMPOHHBIX CTPYKTYP, AaHAJIOTUIHO TEM
OIMOHEHTHBIM MEXaHW3MaM, KOTOpPbIE M3BECTHbI B MEPBUYHBIX CTPYKTYypax
3puUTesIbHOM cucTteMbl. Ellle pa3 nmoguyepkHeM, 4YTo KpoMe OINMOHEHTHbBIX B3au-
MOJEHCTBUI BHYTPU (DPOHTAIBHON KOPHI BbIIEIeHHbIE HaMU 00JacT (ppoH-
TaJIbHOW KOPbI B3aUMOJICHCTBYIOT ¢ 00J1aCTSIMU 3aThLJIOYHOM KOpbl. B cooTBeT-
CTBUU C HaIlMMU JaHHBIMU (DPOHTAJIbHBIC 00JIACTH KOPBI, OOSCITeUnBaIOIINe
BBIOOD M MPUHSATUE PEIICHHUS, COEUHEHBI C 00JIACTSIMU 3aTbIOYHOM KOPBI, KO-
TOpasl BLIMOJHSIET 00pabOTKY 3pUTENbHOTrO curHaia. CieayeT yuyecTb, UTO 3TU
MpsIMble U 0OpaTHbBIE CBSA3U, U3yYEHHbIE METOIaMU MPUXU3HEHHON TEH30PHOM
TpakTorpaduu, oTpaxaroT paboTy BOCXOASIINUX U HUCXOISIIUX YIPABISIOINX
curHasioB. C nmomoinpio Metona auddy3Hoi TpakTorpaduu 1 Mmocaeayronei
00pabOTKU U300pakeHU Mbl PEKOHCTPYUPOBAIN MYTH U3 3aTbUIOYHON YaCTH
K TeM e LEHTpaM MPUHSITUSI pelleHuit BO (GpOHTAIBHON 00J1aCTU, KOTOPbIE
ObLIM JIoKanu3oBaHbl ¢ momonislo GMPT. Takum obpazom, Mbl UIEHTUDULIM-
poBajiu, Iae B MO3Te «IIPUHUMAETCSI» pellieHUe O CTENeHU YIOopsSaA0YeHHOCTH
TEKCTYp, U300paxkeHN, HEUTPaIbHBIX ISl HaOMoaaTess1. Dta 00JacTh — He Ta
YacTh JIOOHOI KOPBI, KOTOpas BBIACISICT SMOIMOHAIBHO 3HAYMMbIE CTUMYJIBI 1
KoTOpas Obl1a BbiAeseHa paHee [ Damasio, 1990; Northoffet al., 2004]. Tak, npu
pa3IMueHUH CTUMYJIOB, HEUTPAIbHBIX U UMEIOLIMX 3HaUeHUe 1JIs Habronarte-
JIs, aKTUBUPYIOTCS pa3IMYHbIe YUaCTKU BO (DPOHTAJIbHOM KOpe. DTa «HaXoIKa»
MO3BOJIWJIA MPEATNONOXKUTh CYLIECTBOBAHUE HECKOJBKUX LIEHTPOB MPUHSITUS
peleHuit BO (ppoHTaIbHOW objacTu. MexXxay 3TUMU OOJacTSIMU, BEPOSITHO,
MMEIOTCSI ONMOHEHTHbIE BHYTPUKOPKOBBIE CBSI3U. Takasi KOHCTPYKIUsI (PpoH-
TaJlbHOU 06JacTy obecrieurBaeT aJeKBaTHOE MOBEAEHWE U B MOBCEIHEBHBIX,
U B OKCTPEMaJIbHBIX CUTYaIIUSIX.

Takum 00pa3om, B ICUXO(PU3NIECKUX, TeKTpodUu3nogornueckux u pMPT-
MCCIeNOBAHUSX BPEMEHHOTO M TIPOCTPAHCTBEHHOTO KapTHUPOBAHUS MO3TO-
BOI aKTUBHOCTW Mbl TIOJIYYWJIU PE3YJIBTAThl, CBUACTEIbCTBYIONIME O TOM, YTO
¢ poHTaIbHBIE 30HbI KOPbl MO3ra YeJ0BEKa BOBJIEUEHBI B MPOLECC MPUHATUS
peweHuii. M3 HacTosiiero ucciaenoBaHusl U MNPealIecTBYIONIMX paboOT MOX-
HO 3aKJIIOUMTh, YTO 3Ta 00JACThb COCTOUT M3 OTACJbHBIX 30H, pacrnpeaeieHue
B KOTOPBIX aKTUBALIMW PA3JTUIHO MPU TIPUHSTUM PEUICHUN B 3aBUCUMOCTHU OT
3amaun. BpeMeHHBbIe XapaKTepHUCTUKU 3TON (BUHATBLHOW cTamum oOpadOTKU
3PUTEJIbHOTO CUTHAJIA TAKOBbI, UTO MPOLIECCHI TPUHSTHUS PELIEHUSI TPOUCXOIST
nocie ctumysitiuu B uHtepBajie 200—500 mc, a B uHTepBane 500—900 mc mipo-
HUCXOIUT COOCTBEHHAs OlieHKA MPUHTOro peleHus. OqHU MpoLecchl pa3BU-
BalOTCS 110, a APYyrue mocjiie MOTOpHOI peakiuu. O6paboTKa 3pUTEIHHON UH-
(opMarmm BKITIOYAET B 3aBUCIMOCTH OT 3a1a4M PacTiO3HaBaHUS N300paskKeHUIA
pa3IMyHble 00J1aCTM MO3ra BILIOTh 10 (DPOHTATBHON KOpPBI, CBSI3aHHBIE BOC-
XOJSILIMMU U HUCXOJSIIIMMU CBSI3SIMU U ONIIOHEHTHBIMU B3aMMOIEACTBUSIMU.



SAKAOYEHME

B kHUTE paccMOTpeHBI TPOOJIeMbl HEMPOUKOHUKN — HAyKH, COYeTaIOIIMei
U3y4yeHUEe MEXaHM3MOB BOCIIPUSATUSI U MTOHUMAHUS U300paKEHUIA YEJIOBEKOM,
HelpobU3NOJOTUYECKIe MEXaHU3Mbl BOCIIPUSITUST, HEOOXOAMMbIE 151 [TOCTPO-
€HUSI UCKYCCTBEHHBIX MHTEJJIEKTYaJIbHBIX CUCTEM, CITOCOOHBIX K LieJeHanpaB-
JICHHOMY ToBeieH110. HelipoukoH1Ka 1 MKOHMKA UMEIOT B CBOEI OCHOBE OIMH
KOpeHb — 00pas.

Mkona (o0pa3) — 310 1 COOCTBEHHO M300paXkKeHHe, U ero 3HaueHue. B TexHu-
K€ 3TOT CTApUHHBII TepMUH NpUMeHsieTcs ¢ TiepBoii Tpetu XX Beka. B. K. 3Bo-
DPBIKMH, co3/iaTesib TeAeBUACHUSI, Ha3BaJl WKOHOCKOIIOM MEpBYIO CEPUNHYIO
9JIEKTPOHHYIO TIepeaalolIyIo TeJIeBU3BMOHHYIO TpyOKy. C cepearHbl Beka XX BeKa
rpobJieMa pacrio3HaBaHUs 00pa3oB repelia u3 Guiocodckoit mpodaeMbl B Ma-
TEMaTUYECKYIO U BCKOPE — B MHXKEHEPHYIO. YIAUHBIN M KOPOTKUI TEPMUH «MKO-
HUKa» Hayajl YroTpeOsiIThbCcsl B MHXEHEPHOM cpele oyeHb IMPOKO. B ocHoBe
WKOHUKM — M300paKeHUsI, U3yUyeHHEe UX CBOMCTB, CUCTEMbI CUHTE3a U300pake-
HUI, aBTOMaTHYECKOTo pacro3HaBaHus. B paMKax MKOHUKY YeJI0BEK BBICTYTIAeT
«II0TpedUTESIEM» NU300paKEHUIA.

B ocHOBe HEHPOMKOHUKM — HEPOGhU3NOIOTHS YeIOBeKa, BO3HUKAIOINE
B €ro MO3Ty 3pUTeJIbHbIe 00pa3bl, MEXaHU3Mbl, MPUHIIMITBI BOCIIPUSITUS U pac-
ITO3HABaHMSI 3pUTEIBHBIX 00pa3oB. «[loTpeduTeIsIMI» Pe3yIbTaTOB MCCIIEI0BA-
HUI HEMPOUKOHUKU SIBJISIIOTCS pa3pabOTUMKU HOBBIX TEXHOJOTUA.

HNHbIMuU cioBaMU, B HEHPOUMKOHUKE (DU3MOJIOTMUECKHE MEXaHU3MbI 3pUTETb-
HOI CHCTEeMBI YeJIOBeKa M KOHCTPYKIIUS €TO «3PUTETHbHOTO MO3Tra» — 3TO OCHO-
Ba, Ha KOTOPOU CTPOSIT HOBbIE TEXHOJIOTUH, TAK HA3bIBAEMbIE HEMPOTEXHOJIOTUH.

WMKoHuKa cBsi3aHA C TEXHOJIOTMYECKOW PEBOJIOLIMEN KOHIA TMPOIIEIIero
Beka. JlocTrxKeHusT B 001aCTM MKOHMKU OOECIeunv co3aaHue oOIIenoCTym-
HBIX TEXHOJIOTUI TOJlydeHUsI, OOMeHa, XpaHEeHUsI U MPUMEHEeHUs n300paxke-
HUM, a TAKXKE TEePEX0o] K HEUPONMKOHUKE.

Heilipoukonuka — 310 Hayka XXI Beka. /laHHast KHUTa — 3TO TOJILKO BBE-
JIeHre B HOBYIO oOsiacTh. HauaBiuiics HeipoTeXHOJOrnuyecKuii OyM OCHOBaH
YK€ Ha JOCTYITHBIX UM POBbIX M300paxkeHusx. Ho BbIpaxkeHHbII aKIIEHT CBSI3aH
C TIPUMEHEHUEM apXUTEKTYPbl, KOHCTPYKLIMU «3PUTETHHOTO MO3ra» YeJoBeKa
KaK OCHOBBI aBTOHOMHBIX MHTEJUIEKTYaJIbHBIX CUCTEM, PELIAIONINX 3a1a4u pac-
ITO3HABaHMS, TTOHUMAaHUS, IPUHSTHUS PEIIEHUI M HOBBIX CITOCOOOB TOCTKEHUST
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MocTaB/ieHHbIX Leseil. [10aToMy B KHUTe TTpe/icTaBlIeHbl Pe3yJIbTaThl UCC/IE10Ba-
HUI MEXaHW3MOB 1LIEHTPaJbHOTO 1 TTAHOPAMHOTO 3peHUsI, KAHAJIOB OCO3HAHHO U
HEOCO3HAaHHO BOCITPUHUMAEMOI 3pUTebHOI MH(MOPMAlMK B 00ECTIEUEHUH 11e-
JIEHAIPABJIEHHOW €S TEJIbHOCTH YEJIOBEKA.

DyHKIIMOHAIBHOE ITOCTPOSHUE B3aMMOICHCTBYIOIINX HEMPOHHBIX CETEI CO3-
JIaeT MaTrTepHbl aKTUBHOCTHU, CIIEUMMUUHBIE I KaXKI0N 3KCIepUMEHTAIbHON
CUTyallUu. BOJBIIMHCTBO 3THUX CETel MPEACTaBISIOT CUCTEMY IapasulieSIbHbIX
kaHajoB. OHU UMEIOT O0lIee HaYaIo — IJ1a3a yejJoBeKa, U OOIIMEI BbIX0A — 00-
JIACTU KOPbI, KOTOPbIE MJIAHUPYIOT U OPTaHU3YIOT IBUTATENIbHYIO peakiinio. Kax-
JIbI U3 KaHAJIOB UMEET CBOM OCOOEHHOCTH, BBITIONHSIET CBOO yHKIMIO. Oco-
ObIif UHTEPEC TIPENICTABIISIET TO, UTO €CTh KaHAIbl OCO3HAHHOUN U HEOCO3HAHHOM
00pabOTKM 3pUTEIbHOI MH(pOPMaLIMK. BbIX01 KaXk/10ro U3 KaHaJI0B Ha CUCTEMBI,
OPraHU3YIOIIWE JBUXXEHUE, TMPENTNOJIAracT, YTO Mbl MOXEM 3apErMCTPUPOBATh
cj1abble MOTOPHbIE OTBETHI HA JIIOObIE, 1axke HA HEOCO3HAHHbIE CTUMYJIbI.

Hamu paccMoTpeHbl CTpYKTYpbl MO3ra, 00ecreurBalolve BaKHeHIle Kor-
HUTHBHBIE MPOLIECCHI, KOTOPbIE B3aMMOJEWUCTBYIOT IO MPUHLIMITY OINIOHEHT-
HOCTU, TO €CTh OCYILECTBJISIOT PELIEHUST TT0 MHOXECTBEHHBIM KPUTEPHUSIM U T10
KOH(JIMKTYIOIIMM OLIeHKaM. Takoe B3auMOJEHCTBUE MOXKET OCYIIECTBISITHCS U
Ha m100aIbHOM (MEXIy O0JIaCTSIMM, OTBEUYAIOLIMMM 32 aKTHUBHOE BBIITOJTHEHUE
3a/1a4M U MacCUBHOE HAOJIIOJEHKE), U HA JIOKAJTbHOM YPOBHSIX. DTa crieuubuy-
HOCTb aKTUBMPOBAHHOIO MO3TOBOIO IMATTE€PHA 3aBUCUT OT lIeJiell, MOTUBOB,
BHYTPEHHETO 11IyMa, UHCTPYKIIMI, OOCTOSITEILCTB M MHBIX 9KCIIEPUMEHTATbHbBIX
ycinoBuit. [lokazaHo, Kak «BbIXOI» CEHCOPHBIX CUCTEM — MHOTOKAaHAJIbHBINA U
OIIMOHEHTHBI — 00ecreynBaeT LieJeHANPaBICHHYIO IETeIbHOCTb YEI0BEKa.

JlaHHas1 KHUTA SIBJISIETCS TOJIBKO BBEIGHUEM B HEPOUKOHUKY. [ToaTOMY B Heit
JIaHbl JIMIIb HEKOTOPbIE KIIOUEBbIE MOJIOXEHUST (hU3UMOJOTMUYECKON ONMTUKH,
CBsI3aHHbBIE C TTIOCTPOSHUEM M300paXkeHU, a U3 HeMpOhU3UOJOTUN OOCYKACHbBI
HEKOTOpPbIE€ BOIMPOCHI, CBSI3aHHbBIE ¢ PabOTOI MPOCTPAHCTBEHHO-YACTOTHBIX Ka-
HaJIOB 3pUTeJIbHONM cucteMbl. KHura siBiisieTcsi oTpakeHrneM padoT, B KOTOPBIX
aBTOp MPUHUMAJ caMoe HerocpeacTBeHHoe ydyacThe. Ocoboe BHUMaHUE yie-
JIGHO BOIpOCaM HeBepOabHON KOMMYHUKALIMM KaK OIHOMY M3 Ba’KHEMIIMX
CTUMYJISITOPOB Pa3BUTUSL 3pUTEILHON CUCTEMBbI U TTOTPAHUYHOU 0071aCTH MEXIy
Helipodusnoorueit 3peHust U Helipodusnosorueir peuu, npoodaemMe YTeHus 1
M300paKEeHNI TEKCTOB KaK MCTOYHMKOB HEBepOaIbHOW KOMMYyHUKAMu. Tex-
HOJIOTMYECKUE ACTIEKTHI MPOOJIEMBI, CBSI3aHHbBIE C IESITEIIbBHOCTbIO HEMPOHHBIX
CeTel, XXMBBIX U UCKYCCTBEHHBIX, BBIHECEHBI HAMU B OTAEJIBHYIO KOJUIEKTUBHYIO
KHUrY «HelipoTeXxHoaorumny», BEIXOASIIYIO BCJIE 3a 3TOM MOHOIrpadUeii.
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