DOU3HOJIOTHA YEJIOBEKA, 2019, mom 45, Ne 4, c. 13—-22

VIK 612.843.74+617.75

SABUCUMOCTDb CTEPEOKUHETUYECKOI'O D®PEKTA OT CKOPOCTH
BPAIIEHNA 1 ODKCHEHTPUCUTETA TECTOBOI'O N30bPAXEHNA

Y JIETEN C YACTUYHOM ATPO®UEN 3PUTEJIBHOTO HEPBA

© 2019r. C. U. Perukosa® *, P. 1. Cangumupos® 3, JI. B. Kocooynkas®

'QrEYH Hucmumym npobaem nepedauu ungopmayuu
um. A.A. Xapkesuua PAH, Mockea, Poccus

2@rBEOY BO Poccuiickuii HayuOHANbHbIIL UCCACA08AMENbCKULl MEOUUUHCKUII YHUBEpCUmem
um. H U. Ilupoeosa, Mockea, Poccus
3rBOY Ixoaa Ne 1852, Mockea, Poccus
*E-mail: lana.rych@mail.ru
IMocrtynuna B penakuuio 24.01.2019 r.

IMocne mopabotku 27.02.2019 r.
IMpuHsaTa k nyonukanuu 03.04.2019 r.

IMpoBeneHo nccnenoBaHue BIUSHUS CKOPOCTU BpallleHUsI U 3KCIIEHTPUCUTETA MIOCKOTO KOJIBLIEBOTO Te-
CTOBOT'0O M300paKeHMs Ha BIPaXK€HHOCTh CTePeOKMHETUYeCKOTo 3¢ dekTa (CD), MpOosBIISIOLIErocs B BUAS
IMOOYEPETHOTO BOCIIPHUSATUSI BUPTYAIbHOTO KOHYCa W BUPTYaJbHOI BOPOHKU, B TPpyIINe U3 36 AeTeil B BO3-
pacte ot 8 no 16 yier ¢ yactuuHoit atpodueii 3purenbHoro HepBa (HA3H) 1 KOHTPOJILHOI TpyIIIe, BKIIIO-
yaroleit 44 pebeHKa TOro ke Bo3pacTa C HOpMaJibHBIM COCTOSTHUEM TJIa3HOTO AHA. B KauecTBe TecT-00b-
eKTa UCITOJIb30BaIM Y€ThIPEe BapraHTa KOJbLIEBOro M300paxeHus ¢ skueHrpucurerom 0.2, 0.4, 0.6 u 0.8.
CKOpOoCTh BpallleHHsT TeCTOBOTO M300paxkeHus coctasisia 2, 10, 30, 60 unu 90 06./MuH. [TokazaHo, 4TO
CTEePEOKMHETHYECKUM 3 hEKT OTCYTCTBYET Yy 6onbinrHcTBa aeteir ¢ YA3H (63.9%) nipu coueTaHUU 3KC-
neHtpucuteTa 0.2 1 CKOpoCTH BpallleHus 2 00./MUH, B OTJIUYME OT KOHTPOJIbHOI IPYIIIbl B KOTOPOI MpHU
TaKHUX XK€ YCIOBUSIX CTePEOKMHETHYCCKUI 3(DdeKT OTCYTCTBYeT TOJIbKO ¥ 9.1% neteii. [Ipu ckopocTu Bpa-
meHust recroBoro n3odpaxkeHust 30—90 06./mun y nereit c YA3H u 10—90 06./MuH y neteit KOHTPOJIbHOM
rpyniibl CO MOSBASIETCS IIPU JJI0O00M 13 UCIIOJb30BaHHBIX B paboTe 3KCLIEeHTpUCUTeTOB. KoruecTBo neTeit
C TMOOoYepeTHbIM BOCIIPUSATHUEM BUPTYAJTbHOTO KOHYCAa U BUPTYaJIbHOW BOPOHKM CYIIECTBEHHO OOJIbIIE B
KOHTPOJILHOI Tpy1mne, 4yeM B rpynmne aereit ¢ YA3H npu Bcex MCoab30BaHHBIX HAMM DKCIIEHTPUCUTETaX
U CKOPOCTSIX BpallleHUsI TECTOBBIX U300paxkeHuit. BUHOKysipHbBIE OlIeHKU BeJIMYUHBI CD COOTBETCTBYIOT
MOHOKYJISIDHBIM olleHKaM B rpymire neteit ¢ YA3H mpu Bcex Mcoab30BaHHBIX HAMU YCIOBUSIX IIPEIbSIB-
JICHUSI CTUMYJIOB, B OTJIMUME OT KOHTPOJIbHOM TPYMIILI IeTei, Tae HabonaeTcs oo1ast TeHASHIMS K bosee
BBICOKMM MOHOKYJISIDHBIM OIIEHKaM BeJIWIrMHbBI CD Mpu TMepexoe oT OMHOKY/ISIPHBIX YCIOBUM HaGIIOe-
HUSI K MOHOKYJISIPHBIM. YBeJTMdeHNe CKOPOCTH BpallleHUSI TECTOBOTO M300paxkeHust ot 2 1o 60 06./MUH co-
ITPOBOKAAETCS TTOBBIIIEHUEM 3HAYCHWM OLIeHKU BeJTMYUHBI CH, a TakKe K YCKOPEHUIO YepenoBaHusI BOC-
MPUSITHS BAUPTYaAJIbHOTO KOHYCA M BUPTYaJIbHOI BODOHKM B 00€UX TPYMITaX UCITBITYEMbBIX TTIPU BCEX UCITOJIb-
30BaHHBIX HaMU 3KClUeHTpucureTax. OTandus pe3ysbTaToB, MOJydYeHHBIX B rpymie meteii ¢ YA3H ot
pe3yJIbTaTOB, MOJYYEHHBIX B KOHTPOJILHOM IPYIIie MOXHO, BEPOSITHO OOBSICHUTD CHUKeHUeM addepeHT-
HOTO IOTOKA 3pUTEIbHOM MHGMOPMALIMU. DTU OTIIMYUS YACTUIHO KOMITEHCUPYIOTCS TTOBBIIIEHUEM CKOPO-
CTH IBVKEHUS U YBEJIUUEHUEM DKCLIEHTPUCUTETA TECTOBOTO U300paKeHMSI.

Kuruesvie croea: ctepeoKMHEeTHUECKUI 3G dEKT, YacTUYHAsA aTpodust 3pUTEIbHOTO HepBa, MPOCTpaH-
CTBEHHOE€ BOCHPUSITUE.
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B HacTosiiiee BpeMsi B IUTEpaType UCIOJIb3YyeTCs
HECKOJIbKO OJTU3KMX ITO0 CMBICITY TEPMUHOB, Kacalo-
IIUXCS WCCIIETOBAHUS WJITIO3UI TTTyOWHBI, BHI3BI-
BaeMbIX JIBVKYIIUMUCS ABYXMEPHBIMU CTUMYJIAMM:
1) crepeokumHeTndyecKuii addexT (stereokinetic ef-
fect), 2) xuHetudueckuii 3(pdexkT riayouHsl (kinetic
depth effect) unu CTpyKTypa U3 OBUKEHUS (structure
Jfrom motion), 3) napautakc nBrzkeHus (motion parallax).
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st ucciaeqoBaHUsl CTEPEOKMHETUUECKOTo 3(-
dekTa KITaCCUYECKH UCIOIb3YIOTCS ITIOCKIE KPUBO-
JINHEWHbBIe (PUTYPHI, TAKUE KaK 3JUTATICHI WX U300-
paXXeHusl, COCTaBJICHHble W3 HECKOJbKHUX KOJell,
BpalllalolIecs BOKPYr JUHUU B30pa HaOMIOgaTelIs
[1, 2]. Haubomee morHOE paHHee OImMcaHle CTepeo-
KUHeTn4Yeckoro 3¢ @dekra, BOZHUKAIOIIETO MpU Ha-
GII0IeHUY U300pakeHUI SJITUIICOB U OKCLIEHTPUYE-
CKUMX OKPYXXHOCTEM, Bpallaloluxcs Bo (ppoOHTO-Ma-
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paJUIEIbHON IIOCKOCTH, OBLIO CIOEJIaHO B padoTax
C. Musatti [2—4]. B nocieaytomux padoTrax, IMOCBsI-
IIEHHBIX U3YYEHUIO CTEPEOKMHETYECKOTO 3hdeKTa,
BO3HMKAIOIIIETO IIPY BpallleHUM KOJIbIIEBOTO N300pa-
XXKeHUs, ObUIO OOHAPYXEHO YCUJIEHHE CTEepPEOKMHE-
TU4YeCcKOro 3deKra B MOHOKYISIPHBIX YCIOBUSIX Ha-
OMoACHUSI W IIPU YBEJIWYEHMU SKCIEHTPUCUTETA
(cMeleHMs LIEHTPpa KOJIbLIEBBIX 3JIEMEHTOB OTHOCH-
TEJIbHO IIeHTpa n3ob0paxkeHus ) [S5]. beuta BeIsIBICHA
3aBUCHMMOCTh CTE€PEOKMHETHUIECKOro 3¢@eKTa OT
CKOPOCTH BpallleHUsT N300paxeHus [6].

B psime nccnemoBanmii, MpoBeIeHHBIX Ha Kadeape
dusnonorun MpKyTcKoro yHuBepcUTeTa B COTPYI-
Hu4decTBe ¢ [lapMCcKM YHUBEpPCUTETOM, OBLIO TaK3Ke
MMOKAa3aHO, YTO BEJIMYMHA U XapaKTep CTEPEOKMHETH -
YyecKoro a@deKTa 3aBUCIT OT PACCTOSIHUS A0 CTUMYJIA,
ycJIoBUi HaOmoneHus: (OMHOKY/ISIpHBIE WJIA MOHO-
KYJISIDHBIE), OT CKOPOCTHU M HallpaBJIeHMsI BpallleHUS
CTUMYyJia, OCBEILIEHHOCTH UM XapakKTepa OCBCICHUS
(HempepbIBHOE WM HMITYJIBCHOE), OT BEJIIMYMHEI
n300paxkeHnss W CTEIeHW ero auddepeHINPOBKU.
B Ka4yeCTBE CTUMYJIOB HCIIOJb30BaJIM PUCOBAHHLIC
KOJIbLIEBBIEC N300paXeHUSsI, CTPYKTYPHBIE CTUMYJIbI 1
KMHOM300paxkeHus1. B pe3ynbraTe MHOTOYNCIIEHHBIX
OKCIIEPMMEHTOB, ITPOBCACHHbBIX Ha >KUBOTHBIX pa3-
HBIX BUIOB, U HAOJIIOACHUII B TPYIIIIe MAlUEHTOB C
HEBPOJOTUYECKOM IIaTOJIOTMEN OBIJIO TTOKa3aHO
ydyaCcTuec pa3jIMYHbIX aHaTOMO—(l)yHKIJ,I/IOHaﬂbeIX
CTPYKTYP (B 4aCTHOCTHU BEPXHETO ABYXOJIMMSI, IIPO-
eKIIMOHHBIX 1 aCCOIIMAaTUBHBIX 30H KOPBI, IIPOIIPHO-
LIENTUBHOW WHHEPBALIMU, CTPYKTYD VIIPaBJICHUS
IBIDKEHUSIMU I71a3) B IIPOCTPAHCTBEHHOM BOCIIPUSI-
t™au [7-9].

Hccnenys crepeoknHeTndyeckuii achbexT y nereit
C HapyIIeHHBIM OMHOKYISIpHBIM 3peHueM I'.1. Pox-
koBa 1 H.H. Bacunbsena [10] ucronb3oBanu mist Ko-
JIMYECTBEHHO! OLEHKM BJIMSHUS OWUHOKYJISIPHOTO
MeXaHM3Ma BOCIIPUATUS TIIYOMHBI KO3(PGUIIMEHT
K= (h, — h)/h,, toe h,,— cpenHss 11l ABYX IJ1a3 MO-
HOKYJISIDHAsl OLICHKA TIyOUHBI; 4, — OMHOKYJSIpHAs
orieHKa. [1py 5TOM Ha OCHOBaHUM MOJYYEHHBIX TaH-
HBIX aBTOPHI MPEMIOXUIN pacCMaTpUBaTh WHANBU-
IyaJlbHYI0 BapuabelbHOCTh KoadduimeHta K B 3a-
BHUCUMOCTU OT CTENEHW y4yacTUsi B Ipoliecce Ipo-
CTPAaHCTBEHHOTO BOCIIPUSITUSI Pa3HBIX IIOJCUCTEM
nepepadboTKu MH(pOpPMaLMU: IBYX MOHOKYJSIPHBIX,
YMCTO OMHOKYJISIPHOM, MOHOOMHOKYJISIPHOM U TTOCT-
MOHOKYJIsIpHOit [ 10—12].

Tepmun “xuHeTnmuyeckuit 3¢ppekT rmyonasr” (ki-
netic depth effect (KDE)) BniepBbie ObLJT UCTIOJBb30BaH
H. Wallachwu D. O’Connell [13] nist 0003HaYEHUS WII-
JIIO3UM OOBEMHOM CTPYKTYPHI, TOSBIISIONICIHACS TIpH
BpalllCHUY MPOEKIIMU TPEXMEPHOTO 0ObeKTa. ABTO-
pBbl OOBSICHSUIM CYIIECTBOBAHME NTaHHOM WLIIO3UU
IpoIeccaMM acCOUALIN MEXIY IByXMEPHOM PeTU-
HaJIbHOI MpoeKUueil U TpeXMEePHOU CTpYKTypoii [13,
14]. IMozxe S. Ullman [15], Habniomast HOSIBICHUE OT-
YETJIMBOTO OIIYIIEeHMsI 00beMa IIPU IBUKEHUH OPTO-

rpacu4ecKoi MPOeKIMU IBYX MPO3pPayHbIX LIAJIUH-
JIIPOB, BUPTYyajbHasl TIOBEPXHOCTh KOTOPBIX COCTOSLIA
U3 “pas3dpocaHHBbIX” TI0 HEll ToueK, Ha3BaJl TOT Ke
¢deHOMEH “CTPYKTYpOU U3 ABVKeHUS (structure from
motion (SfM)) 1 3TOT TEPMUH ITIOJYYMWI B JaJIbHEM-
meM OoJiee IMPOKOE pacrpocTpaHeHue, yeM KDE
[1, 15].

B ciyvasix, Korga HampaBlieHHe BpallleHUsT Ompe-
JeJisieTcsl HEOMHO3HAYHO, B YACTHOCTHU, B Cllydae 1IM-
JIMHAPOB YJibMaHa, OAHAKO, UMEeTCsI ABa BO3MOX-
HBIX IBVIKYIINXCS 00BbEKTa COOTBETCTBYIOIINX OTHO-
MY U TOMY Xe ABYXMEPHOMY MATTePHY — CUTYaLUsI
TaK Ha3bIBaeMOI OMCTAOMIBHON CTPYKTYPhI U3 IBU-
xeHus (bistable structure from motion). OIUH U3 MO-
OyJSIPHBIX TPUMEPOB MPENCTaBIsIeT coO0l m300pa-
JKEeHue Tpo3payHoii cdepbl, Bpallalolieiicss BOKPYT
BEPTUKAILHOI OCU, IO IOBEPXHOCTU KOTOPOM B CITY-
JaifHOM TIOpsigKe pa3opocaHbl Touku. Korma cmemnie-
HUE TOYEK BBI3BIBAET BOCIIPUSITUE Bpalllalolleiics
TpexMepHO1 cepbl, TO HAIIPaBIIEHHUE €€ BpallleHUs,
KakK IIpaBWIO, HEOJHO3HAYHO U MEHSIETCS Yepe3 He-
peryJsipHble MHTepBajbl BpeMeHU. VIHOrma IBUKY-
IIUecs BJIEBO TOYKU (POPMUPYIOT IIEPEIHION II0-
BEPXHOCTh cPephl, a MHOrOAa — 3aaHIo. [Ipn aToMm
yacToTa ajbTepHallUU MEXIY 3TUMU IABYMSI BOCIIPU-
STUSIMU BO3pACTaeT, Korga JIMOo IUIOTHOCTh, JTUOO
CKOPOCTb CMEILLEHUS TOYEK yBeanuuBaetTcs [16—22].

HMHuTepecHo, uTo B paboTax 1o U3y4eHHUIO CTEPEO-
KUHETUYECKOTro 3(pdeKTa C puCOBaHHBIMU KOJbIIE-
BBIMM U300paKeHUusIMU [7—9] ucciaenoBaTeay Takxke
OTMeYald BO3MOXHOCTb Y€pelOBaHUS BOCIIPUSTHUS
CTUMYyJia Y MCHBITYeMBIX — B BHUIE BBICTYMNAOIIETO
BUPTYaJILHOTO KOHYCa WJIU B BUE BUPTYyaJIbHOI BO-
poHkU. OIHAKO B OTJIMYME OT UCCIIEA0OBAHUS CTEPEO-
KUHETU4YeCcKOoro 3¢deKTa co crelaaibHbIMU MHBEP-
CUOHHBIMU U OE3MHBEPCUOHHBIMU CTUMYJaMU, Je-
TaJIbHOTO aHajli3a CaMOIIPOM3BOJIbHON peBepcUn
BUPTYaJIbHOTO KOHYCa U BUPTYyaJbHOI BOPOHKU TPU
HaOII0ICHUN KOJIbLIEBBIX U300pakKeHU MPOBEIeHO
He ObLIO.

ITog TepMuMHOM mNapallylakC OBUXEHUS (motion
parallax) oObIYHO TTOHUMAIOT CUTYallUU, B KOTOPBIX
HaOJIIoJaTe b OBMXKETCSI OTHOCHUTEILHO OOBEKTa B
otimuue ot SfM, BKIIOYaOIIE CUTyallui, B KOTO-
PBIX OOBEKT ABUKETCSI OTHOCUTEJIbHO HabJIIoaaTess
[23—25].

HecMoTpst Ha TO, 4TO K HACTOSIIIIEMY BpEMEHU Ha-
KOIUIEHO OOJIbIIIOE KOJWYECTBO 3KCIEepHUMEHTab-
HBIX JaHHBIX O HEMPOHHBIX Mpolieccax, y4yacTBYIO-
XX B IPOCTPAHCTBEHHOM BOCHpHSTHUU [26—28],
OCTaeTCcs ellle MHOTO BOIIPOCOB, KaCaIOIIMXCS CTPYK-
TYPHO-(PYHKIIMOHAITBHON OCHOBBI B3aMMOJIECHCTBUS
OMHOKYJISIPHBIX 1 MOHOKYJISIPHBIX MEXaHWU3MOB ITPO-
CTPaHCTBEHHOT'O BOCHPUSITUS Y YesloBeKa. B cBsi3u ¢
5TUM aKTyaJIbHBIMU U MEPCIIEKTUBHBIMU TIPEICTaB-
JISTIOTCSI WICCJIEAOBAHUSI CTEPEOKUHETUYECKOTOo 3h-
¢ekTa y maumeHTOB C pa3IMYHON MaTOJ0ruei HepB-
HOI CUCTEeMBbI 1 3pUTEJILHOTO aHaau3aTopa, Halpu-
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Mep, TaKoil KaK 4YacTU4YHas aTpodus 3pUTEIbHOTO
HepBa.

YactuuHas arpodus 3purenbHoro Hepsa (HA3H) —
JIeTeHEpaTUBHBIN IIPOLIECC B 3pUTEJILHOM HEpBE U
TaHIVIMO3HBIX KJIETKaX CeTYaTKW, BO3HUKAIOIIWII B
pe3yabTaTe NaTOJOTMYEeCKNX UBMEHEHMI XU3HEIesI -
TEJIbHOCTY TAaHTJIMO3HBIX KJIETOK /U UX aKCOHOB.
BpoxnenHass YA3H MoxXeT OBITH CIeICTBUEM BpeEI-
HBIX (baKTOPOB, AEMCTBYIOIINX B IIPEHATAILHOM IIe-
puoje WIA UMETh I'e€HEeTUYeCKMe NPUYUHBI (ayTo-
COMHO-IOMMWHAHTHAs WJIN ayTOCOMHO-PELICCCUBHASI
¢dopma 3a6oaeBanmsa). KimmHnyeckun maHHOeE 3a00J1e-
BaHUE IPOSBISIETCS CHMXXKEHMEM OCTPOThI 3pPEHUS,
nedekTaMyu 1O 3peHMs, MOOJIeMHEHUMEeM IMcKa
3pUTEIBHOTO HEPBA, a TAKXKE, B OOJIBIIMHCTBE CIIy4a-
€B, COIIPOBOXKIAETCSI BTOPUYHBIM KOCOIJIa3MeEM U
HUCcTarmMom [29—32].

B nipenpiayieit pabote, MOCBSIIEHHON UcCaeno-
BaHUIO CTEPEOKMHETUUECKOTO MEXaHU3Ma y JieTell ¢
3a00JeBaHUSIMH CETYATKU M 3pUTEIBHOIO HEepBa ObI-
JIO TIOKA3aHO, YTO Y JaHHOMW KaTerOpuU AETEN n3Me-
HEHbI CUJIOBbIE B3aMMOOTHOIIIEHUSI MOHOKYJISIPHBIX
1 OMHOKYJIIPHBIX MEXaHNW3MOB IMPOCTPAHCTBEHHOTO
BocrpusaTus [33]. MccnenoBaHue NpoBOAUIOCH, OJ-
Hako, 0e3 yuyeTa BJIWSIHUSI CKOPOCTHU BpallleHUS U
SKCLIEHTPUCUTETA KOJIbLIEBBIX M300pakeHn it Ha BOC-
MpusaTHE TOyOWMHBI Yy Takux neteil. Kpome Toro He
MPOBOAWJICSI aHAJIU3 PEBEPCUU U300pakeHUsI B TIPO-
1IECCE IKCIIEPUMEHTA.

B cBs13u ¢ 3TUM 1Ie/IbI0 JAHHOIT PaGOTHI SIBUJIOCH
HWCCIeIOBaHNE CTEPEOKMHETMYECKOTO 3 (deKTa B 3a-
BUCUMOCTH OT CKOPOCTH BpallleHUSI U SKCILIEHTPUCH -
TeTa KOJIbIIEBOTO U300pakeHUs y AeTeil ¢ YaCTUIHOM
arpodueit 3puTeIILHOTO HEPBA.

METOINKA

IMox HaGaoneHeM Haxomwioch 36 nereit YA3SH
B Bo3pacTe oT 8 mo 16 net (B cpegHeMm 10.5 net) u
44 pebeHKa KOHTPOJILHOW TpyINbl ¢ HOPMAaJIbHBIM
COCTOSIHMEM TJIa3HOT'O THA TOTO XKe Bo3pacTa (B cpeli-
HeM 10.6 teT).

B rpynme npereit ¢ YA3H xoppurupoBaHHast
ocTpora 3peHus coctasirsuia oT 0.1 o 0.3 o Kaxmo-
ro rasa (B cpeagnem 0.26 £ 0.1 o151 mpaBoro rj1asa u
0.25 £ 0.1 mst neBoro ra3a). Bee netu naHHOM rpyIi-
bl UMEJIM BTOPUYHOE Kocoriazue (25 mereil — cxo-
gsameecss u 11 mereit — pacxopsiieecsi), a Takke
BPOXKIEHHBIII MEIKOAMILUIUTYIHBIII TOPU30HTAJIb-
HBI HUCTAarM, YCUJIWBAIOIIUNACI B MOHOKYJISIPHBIX
YCJIOBUSIX M B OTBEAECHUSIX. XapaKTep 3peHus1 y 22 ne-
Teil OB MOHOKYJISIPHBIM aJIbTePHUPYIOIINM, Y TPeX
IeTei — MOHOKYJISIPHBIM MOHOJIATePaIbHBIM U Y
octajbHbIX 11 neTeit — ogHOBpeMeHHBIM. Muomnuye-
CKYIO pedpakInio UMeJIM BOCEMb AeTeil I TUIIepMET-
pOITMYEeCKyIo — 28 meTeid.

B KOHTpOIBLHOI rpyIIIie KOPPUTMPOBAHHASI OCTPOTA
3peHus cocranisiia ot 0.8 mo 1.0 mig Kaxkmoro riasa

OU3NOJIOINA YEJIOBEKA TtomM 45 Ne4 2019

(B cpegrem 0.97 = 0.1 o mpaBoro riraza 1 0.95 £ 0.1
JIJIST JIEBOTO I71a3a). Bece meTu maHHOI rpyIimnbl UMEIn
OPTOTPOITMIO W OWHOKYJISIPHBIN XapakTep 3peHUsI.
Muonudeckyro pedpakiuo uMenn 16 neteii, runep-
METpOoNUuYecKylo — 18 nereit 1 SMMETPONMUIECKYIO —
10 mereit. MccienoBanme IIpOBOOMIN Ha 0a3e IITKO-
JIbI-MHTEepHaTa I. MOCKBHI IUISI JeTel C IaTOJIOTUEH
3peHUSI.

B xauecTBe TecT-00BbEKTa MCIOIb30BAIU YEThIPE
BapHMaHTa KOJbIEeBOro n3obdpaxkeHus [7—9] ¢ akiieH-
TPUCUTETOM (OTHOIIIEHWEM CMEILEHUSI LIEHTPATbHO-
ro 3JIEMEHTa KOJIbLIEBOIO M300paxkeHMs OT LIEHTpa
BpallleHUs K paguycy usobpaxenus) 0.2, 0.4, 0.6 u
0.8 (puc. 1). BapnaHThl KOJbIIEBOIO U300paKeHUS C
pPa3HBIM 3KCIEHTPUCUTETOM IIPEIbSIBIISIIIM Ha 3Kpa-
He HOyTOyKa TIpu TOMOIIM KOMITBIOTEPHOI TIpo-
rpaMMmbl, paspaboranHoit M.B. XKwmyposemM. Cko-
POCTB BpallleHHsI KOJIbLEBOI0 N300pakeHUsI PEryJIn-
poBajIu MPOM3BOJILHO, OHA cocTasisia 2, 10, 30, 60
wii 90 06./mMuH. JuamMeTp KOJIbLEBOro M300pazke-
HUS Ha 3KpaHe HOyTOyKa ObLl paBeH 20 cMm. Paccrosi-
HHME OT IJia3 peObeHKa 10 M300pakeHUsI COCTaBIISIIIO
3 M. HccrnenoBaHue IPOBOAMIN B YCIOBUSIX OITTH-
MaJbHOU ONTUYECKO KOPPEKIIUY MTPU OOIIIEM OCBe-
meHnn 500 naK. 3agadeil MCIBITYEMOTO OBIIO Olle-
HUTh WIIIO30PHBIII 00BbEM BHUPTYAJILHOIO KOHYCa
WM BUPTYaJIbHOM BOPOHKM, BO3HUKAIOIIUX IMPU
HaOJIIOJeHNM BpalllaloIIeToCcsI KOJILLIEBOIO M300pa-
KeHusl. BUHOKyIsipHasi olieHKa MpeaycMaTpuBalia
YCIJIOBUSI, TPU KOTOPBIX 00a Tira3a MCITBITYeMOTO ObI-
JIL OTKPBITHI, 8 MOHOKYJISIDHAsI — YCJIOBUSI, IIPU KO-
TOPBIX MPaBbI U JIEBbIM IJIa3 NOOYEPEIHO MPUKPbI-
Ba/I CBETOpacCeMBarollei 3acioHKoit. s obmerde-
HUSI OLIEHOK BBIPaXK€HHOCTU CTEPEOKUHETUYECKOTO
addekTa pIaIoM ¢ HOYTOYKOM pacriojioraji CeMb
ATaJIOHHBIX OYMaxKHBIX KOHYCOB C OJMHAKOBBIM OC-
HoBaHueM aguameTpom 20 cM u BbICOTOI# 5, 10, 15, 20,
25, 30 m 35 cM. McnipITyeMbIii TOKeH OBIT yKa3aTh
OyMaXXHBI KOHYC HanOoJjiee 0JIU3KUH MO BETUYNHE K
BUPTYaJIbHOMY KOHYCY WJIM BUPTyaJbHOII BOPOHKE.
KpomMme Toro ormeuanu BpeMsi JOMUHUPOBAHUS Y MC-
MBITYEMOTO BUPTYaJIbHOTO KOHYCa M BUPTYaJbHOM
BOPOHKM IIpU UX YepeTOBaHUM (B CEKyHIax 3a 1 MuH)
M 3aT€M BBIYUCISUIA CpeTHUE 3HAUYCHMS BpEMEHU JT0-
MUHHMPOBAHUA TOTO U JAPYroro BapraHTa BUPTyaslb-
HOM (DUTYPEL.

MaTeMaTUYeCKYI0 06pabOTKY ITOJYIeHHOTO LI -
poOBOro mMarepuaja IPOBOAWINA IIPU ITOMOIIU IIPO-
TPAaMMHBIX ITAKETOB CTATUCTUYECKOTo aHaimm3a “ Mic-
rosoft Excel-2007” u “StatSoft Statistica 6.0”. Jocto-
BEPHOCTb CTAaTUCTUUECKUX PA3IUUUA OLICHUBAIHN 110
t-xputepuro CTbIOACHTA IS BHIOOPOK C HOpMAaJb-
HBIM pacnpeneiacHueM. CTaTUCTUYECKYIO 3Ha4M-
MOCTB ycTaHOBMIM Ha ypoBHe 0.05.



16 PBIYKOBA u np.

Puc. 1. TectoBble (OUTYPHI IUIST KCCIIETOBAHUS CTEPEOKM -
HeTndyeckoro 3 dexra.

IIpencraBieHo YeThIpe BapraHTa KOJbLEBOIO U300paxke-
HUSI C OKCLEHTPUCUTETOM (OTHOILIEHUEM CMEIIEeHUS
LIEHTPAJBHOTO 3JIEMEHTa KOJIbLEBOrO M300paxKeHUsi oT
LIEHTpa BpallleHUsI K pamauycy u3zobpaxeHusi): A — 0.2;
bF—0.4;B—-0.6; '—0.8.

PE3VJIBTATBI NCCIIEJOBAHWA
N UX OBCYXIEHUWE

Pesynbrarhl JaHHOTO MCCAEOOBAaHUS MPUBEICHEI
B BuIe TUcTOorpaMMm (puc. 2—4). AHaau3upys IIpea-
CTaBJICHHbIE NaHHbIE HYXHO OTMETUTh OTCYTCTBUE
CTEpPEOKMHETUIECKOTO 2¢hdeKTa Y OOJBIINHCTBA JIe-
teit ¢ YA3H (63.9%) npu nipeabsIBIEHUN CTUMYJIA C
akcueHTpucuteToM (0.2 CO CKOPOCTBHIO BpallleHUs
2 00./MuH (puc. 2). B KOHTpOJILHOI rpymrie pu Ta-
KOM K€ DKCHEHTPUCHUTETE M CKOPOCTH BpaIleHUS
CTEpEOKMHETNYECKIIT 3(PEKT OTCYTCTBOBAJ TOJIBKO
y 9.1% mpouieHTa neteit. I1pu yBeIUudeHUN SKCIECH-
tpucureTa 10 0.4 1 TOM Xe CKOPOCTU BpallleHUS KO-
JIMYECTBO AETel C OTCYTCTBHMEM CTEPEOKUHETUYECKO-
ro 3¢ deKTa yMEHBIIUIOCH 10 22.2% B TpyIIe neTei
¢ YA3H u ocranoch npeXXHUM B KOHTPOJILHOM I'pyII-
ne. I[Ipu skcueHTprucureTe n3obpaxenusa 0.6 u Toit
K€ CKOpPOCTH BpalleHus 2 00./MUH, KOJIMYECTBO Ae-
Teil C OTCYTCTBHEM CTEPEOKMHETUIECKOTO 3hdeKTa
cokpaTuiioch yxe 10 11.1% B rpymme nereit ¢ YA3H,
a B KOHTPOJILHOM I'pyMIIe CTEPEOKMHETUISCKUIT 3~
¢eKT Ipy TaHHBIX YCIIOBUSIX IIPEAbSIBIICHUS CTUMYJIA
HaOoaJics BoO Beex cirydasax. CTepeoKMHEeTUISCKU
addekT HabMoaaCcsl TakKe Y BceX AeTeil B 00enx
rpymnmnax npu skcueHrpucurete 0.8 maxke npu MUHU-
MaJIbHOI CKOPOCTH BpalllgHUsI 2 00./MUH.

IMpu skcnenTpucurere (0.2 yBeTMdeHNE CKOPOCTH
BpallleHUs TTPUBOAWIO K YMEHBIIIEHUIO KOJIMIEeCTBa

JIETEH C OTCYTCTBUEM CTEPEOKMHETUIECKOI0 3¢hheK-
Ta ¢ 63.9% (IIpU CKOPOCTU BpallleHUsT U300pakKeHUs
2 06./MuH) 10 5.5% (IIpy CKOPOCTH BpaIlleHUS N300~
paxenwus 10 06./MuH), a IIpy JAJILHEHUIIIEM yBEIIE-
HHUU CKOPOCTH BpalieHus y Bcex nereit ¢ YA3H mo-
SIBJISIJICSL CTEPEOKMHETUUECKU 3(PdeKT Impu I11000M
OKCIEHTPUCUTETE n300paxkeHusa. Takas ke 3aKOHO-
MEPHOCTb OTMeYajiaCb U B KOHTPOJbHOI TpyIle —
MpU CKOPOCTU BpallieHUsI u3odpaxkeHust 10 06./MuH
¥ OOJIbIIIE CTEPEOKMHETHIECKIN 3P eKT Hadmoma-
Cs1 BO BCeX ClIydasix.

B oTHollIeHMU BOCOpUSTUS BapuaHTa BUPTyasib-
HOi1 (urypsl (KOHYC/BOPOHKA) HYXXHO OTMETUTb,
YTO UCIBITYeMble 00eUX IpyMIl BOCOIPUHUMAIU BUP-
TyaTbHYIO0 QPUTYPY JIMOO0 TOTBKO KaK KOHYC, TN00 KaK
KOHYC, Yepenyloliuiicss ¢ BOpoHKoi. B obeux rpym-
max MCHbITYEMbIX YBEJIWUYEHUE OKCLEHTPUCUTETA
1300paXkeHWs MPUBOAUT K YBEIUUEHUIO KOJIMYECTBA
JeTeit, y KOTOPBIX BOCIIPUSITUE BUPTYaJbHOTO KOHYCa
yepeayeTcsl ¢ BOCIIpUSATHEM BUPTYaJlbHOM BOPOHKU
0 CPAaBHEHMIO C KOJIMYECTBOM JIeTeil, BOCIIpUHUMA-
IOIIMX BUPTYaJIbHYIO (PUTYPY TOJBKO KakK KOHyC. [1pu
9TOM OOpalllaeT Ha ceOs1 BHUMaHue 00Jiee BbIpaKeH-
HO€ BJIMSIHHE DKCIEHTPUCUTETA HAa KOJUYECTBO Jie-
Teil ¢ YepengoBaHUEM BapUaHTOB BOCIIPUSITUSI BUPTY-
aJIbHBIX (DUTYpP B KOHTPOJILHOI TpyIINe MO CpaBHE-
Huo ¢ rpymmoii mereit ¢ YA3H. B koHTpospHOM
rpyIirne MakKCUMajbHOE KOJIUUECTBO ACTEH C BOCIIPU-
SITUEM BUPTYaJIbHOI (pUTYphI TOJIBKO B BUlle KOHYCa
cocTaBlsiio 36.4% npu skcueHTpucurete 0.2 1 CKo-
poctu BpamieHust 10—30 06./MUH, a TIpU 3KCHEHTPU-
cutete 0.8 oHo coctaBisuio 20.5—9.1% npu Tex xe
CKOPOCTSIX BpallleHUsI COOTBETCTBEHHO. B rpyrire ne-
Teit ¢ YA3H makcuManbHOE KOJIMYECTBO AeTeii, BOC-
MPUHUMAIONIMX BUPTYaJIbHYIO (DUTYPY TOJIBKO Kak
KOHYC, YMEHBITIIOCH ¢ 50% TIpu 3KCIEHTPUCUTETE
0.2 u ckopoctu BpameHust 10—30 06./MuH 10 44.4—
33.3% npu skcueHTpucuTeTe 0.8 M CKOPOCTSIX Bpa-
meHusa 2—10 00./MuMH. YBenuMuyeHHE CKOPOCTHU
BpalleHus: nsobpaxeHus or 10 1o 90 06./MUH He
OKa3bIBaJIO CYLIECTBEHHOTO BIUSIHUSI Ha COOTHOIIE-
HUE KOJIMYECTBA JIeTeii, BOCIPUHUMAIOIIMX TOJbKO
KOHYC, U JIeTeil C uepe1oBaHUEM BOCIIPUSTHUSI BUPTY-
aJIbHBIX (PUTYP IIPU KaxXa0M 3KcueHTpucurere ot 0.4
1o 0.8.

AHaU3UPy4 BIUSIHIE SKCIIEHTPUCUTETA N300pa-
JKEHUS U CKOPOCTHU €ro BpallleHUsI Ha BEJIMYMHY BUP-
TyaJIbHOTO KOHYCa WJIN BUPTYyaJIbHOI BOPOHKU HYX-
HO OTMETHUTH JOCTOBEPHOE YBEJIMUEHNE KAK MOHOKY-
JIPHOM TaK W OWHOKYJSIPHOW OIIEHKM 3TOTO
MokaszaTeJisi TIpu YBEJIUUYCHUN CKOPOCTU BpallleHUs C
2 1o 60 06./MUH MIPU BCEX UCHOIb30BAHHBIX HAMU
SKCIIEHTPUCHUTETaX B OOEHMX TPYIIAX HCITBITYeMBbIX
(1(df 78) = 8.1-8.5, p < 0.001 gns1 BUPTYaJIbHOTO KO-
Hyca; H(df 78) = 3.7-3.9, p < 0.001 nnst BUpTYanbHOM
BOpoHKM) (puc. 3). MeHee BbIpakeHHOE BJIUSHUE
CKOPOCTHM BpallleHUsI HaOJI0Jaloch B OTHOIIEHUU
BUPTYaJbHOIO KOHyca Ipu sKcueHTpucutete 0.8 y
nereit ¢ YA3H (#(df 78) = 2.2, p < 0.05). Ilpn manb-
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Puc. 2. Pactipenenenue nereit c YA3H u neteii KOHTPOJIBbHOM IPYIIBI B 3aBUCUMOCTH OT OCOOEHHOCTE# UX BOCIIPUSITUS CTe-
peokuHeThueckoro adexra mpu pa3sHoOM SKCLUEHTPUCUTETE U CKOPOCTH BpallleHUsI TECTOBOTO U300paKeHUsI.

A — rpynna neteii ¢ YA3H; b — KOHTpoJIbHasI IpynIia. @ — IUIocKasi purypa; 6 — BUPTyaJIbHBIIA KOHYC; 8 — Yepe1oBaHue BUP-
TyaJIbHOTO KOHYCa ¥ BUPTYyaJlbHOI BOpOHKHU. Ha Bcex rucrtorpaMmax mo ropu3OHTTBHOW OCH — CKOPOCTh BpallleHUs TECTO-
BOTo U300paxeHust (00./MUH); N0 BEPTUKAJIbHOM OCU — KOJUYECTBO AETeil B MPOLIEHTAX.

HeMIIeM YBeTUUEHUN CKOPOCTU BpaIlleHUsI TECTOBO-
ro uzobpaxenus ¢ 60 mo 90 06./MUH yBeITUYEHUS
OLICHKM BUPTYaJIbHOM (pUTYPBI He HAOII0aI0Ch Y JIe-
Teit 06eHX IPYIII, a B HEKOTOPBIX CITyUasiX TaxKe OTMe-
Yajioch HEKOTOPOE €€ yMEHbLIIeHHE, OCOOeHHO 3a-
MmeTHoe B rpyrre geteit ¢ YA3H mpu acuieHTpucuTe-
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Te n3o0paxkeHus 0.8 1 B KOHTPOJIBHOI I'pyMIie IpU
skcueHTpucurere 0.2. IIpn cpaBHEHUM OMHOKYJISIP-
HBIX 1 MOHOKYJISIPHBIX OLICHOK BEJIMYMHEI BUPTYajlb-
HBIX QUTYP HY:KHO OTMETUTH IOCTOBEPHO 00JIee BBI-
COKME MOHOKYJISIpHBIE OLIEHKH BUPTYaJIbHOIO KO-
Hyca (p < 0.05) B KOHTPOJBLHOM TPYIIIIe NETEH IIpu:
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Puc. 3. T'ucTorpaMMbl 3HaY€HW I GUHOKYJISIPHBIX 1 MOHOKYJISIPHBIX OIICHOK BEJIMYMHBI BUPTYATBHOTO KOHYCA M BUPTYaJTbHOMI
BopoHKHM y aeteit ¢ YA3H u y nereit KOHTPOJIbHOI IPpyNIbl IPU Pa3HOM 3KCLIEHTPUCUTETE U CKOPOCTHU BpallleHUs! TECTOBOTO

U300paKeHMS.

A — rpynna nereii c YA3H; 5 — KOHTposibHas TPyIINa. @ — OMHOKYJISIPHBIE OLIEHKU BbICOTHI BUPTYaJIbHOTO KOHYCA UJTU T1yOu-
HbI BUPTYaJIbHOI BODOHKU; 6 — MOHOKYJISIDHBIE OLIEHKH BBICOTBI BUPTYaJIbHOTO KOHYCa WY [NTyOMHBI BUPTYaJIbHOI BODOHKHU.
Ha Bcex rucrorpammax 1o ropu3oHTaJIbHOM OCU — CKOPOCTb BpallleHHsI TECTOBOTO U300paxkeHust (00./MUH); MO BEPTUKAJb-
HOI1 ocU — cpeiHMe 3HAYeHUsI BEIMYUHBI BUPTYaJIbHOM (DUTYPBI B CAHTUMETPAX.

skcueHTpucutere 0.4 M CKOPOCTSIX BpallleHUs
10 06./Mun (#(df 78) = 3.4, p < 0.002), 30 06./MuH
(t(df78) = 2.1, p < 0.05) u 60 06./MuH (1(df78) = 2.2,
p <0.05); skcuenTpucurere 0.6 1 CKOPOCTSX Bpallie-
Hus 2 06./MuH (((df 78) = 2.4, p < 0.05), 10 06./MuH
(Hdf78) = 2.2, p <0.05), nu 60 06./MmuH (t = 2.1, p <
<0.05); skcuentpucurere 0.8 M CKOpPOCTSIX Bpallle-
Hus 10 06./muH (1(df78) = 2.1, p < 0.05) u 30 06./MuH
(1(df78)=2.2, p<0.05). locToBepHO O0Jiee BLICOKUE
MOHOKYJISIPHBIC OLICHKH BUPTYaIbHOM BOPOHKH OBI-
JIX B KOHTPOJBHOM Irpynmne AeTei Mpu 3KCLUEHTPUCU -
tete 0.2 mpu ckopoctu BpameHus 30 06./MuUH
(t(df 78) = 2.3, p <0.05) u npu skcueHTpucurete 0.8
npu ckopocTu BpameHus 30 06./MuH (#(df 78) = 2.9,

p <0.01). IIpn opyrux coyeTaHUsIX SKCLIECHTPUCUTETA
W CKOPOCTH BpallleHUs N300paxkeHus Y neTeil KOH-
TPOJIBHOM TPYMITbI pa3HUIIA MEXIY MOHOKYJISIPHOI 1
OMHOKYJISIPHOI OIleHKaMM ObUla HEIOCTOBEPHOM,
OTHAKO COXpaHsUIach TEHAEHIIUS K 0oyiee BHICOKUM
3HAYEHUSIM MOHOKYJISIPHOM OLICHKH IO CPaBHEHUIO C
ouHoKysIpHOI. B rpymme nereit ¢ YA3H 3HaueHUs
OMHOKYJISIPHOI 1 MOHOKYJISIDHOI OLICHOK OBLIIM TIpaK-
TUYECKU OAWHAKOBBIMU ITPU BCEX COUYETAHUSIX IKC-
MEHTPHUCUTETA M CKOPOCTH BPAIICHUST M300paKeHHUSI.

AHaU3Upys BIUSHUE DKCLEHTPUCUTETA U CKO-
pOCTU BpallleHUsI U300pakeHUsI Ha CKOPOCTh depe-
JIOBaHUS BOCIIPUATHUS BUPTYaJbHOTO KOHYCa W BUP-
TyaJlbHOII BOPOHKU (puC. 4) HY>KHO OTMETUTH BhIpa-

OU3NOJIOINA YETOBEKA TtomM 45 Ne4 2019
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Puc. 4. ['ucTorpamMmbl IJIUTEJIBHOCTEN MOOYEPETHOTO TOMUHUPOBAHUST BUPTYaTbHOTO KOHYCA U BUPTYaJIbHOU BOPOHKM Y Jie-
teii ¢ YA3H u y nereii KOHTPOJIILHOM IPYMITBI MPU pa3HOM 9KCLUEHTPUCUTETE M CKOPOCTHU BPAILIEHHUSI TECTOBOTO U300paXKeHUsI.
A — rpynmna geteit ¢ YA3H; 5 — KOHTpOJIbHAS TPYIIIa. a — BUPTyaJlbHbIil KOHYC; 6 — BUPTyajbHast BOpoHKa. Ha Bcex rucro-
TpaMMax ITo TOPU30HTAIBHOM OCU — CKOPOCTh BPAIIIEHUST TECTOBOTO U300paxkeHus (00./MWH); MO BEPTUKATIBHOM OCU — Cpeji-
HUE 3HAUYCeHUs JJIUTEJIbHOCTU IOMUHUPOBAHUSI OHOM U3 BUPTYaJIbHBIX (DUTYD B CEKYHIaX.

JKEHHOE COKpallleHUue BpeMEeHU JOMWHUPOBAHUS
KaX0i#1 13 yepeayloluxcsl BUPTYaJbHBIX (UTYDP MIPU
TIOBBIIIIEHNM CKOPOCTU BpallleHUsI U300paXkeHUs B
KaXXIOM M3 TPYII UCTIBITYEMBIX TIPU BCEX MCTIOTB30-
BaHHBIX B MCCIIeHOBaHNU SKCleHTprucuteTax (#(df 35) =
=5.2-6.8, p < 0.001 B rpynne mereit ¢ YA3H u
1(df43) =5.4—8.2, p <0.001 B KOHTPOJBLHOI1 TpymIIe).
I1pu 3TOM oGpamniaeT Ha ce0s1 BHUMaHME O0IIIast TCH-
IeHIMsT K OoJiee BBIpaKEHHOMY JTOMUHUPOBAHUIO
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BUPTYaJIbHOTO KOHYCa HajJ BUPTYaJbHOW BOPOHKOIMA.
PesynbraThl maHHOTO pas3nena UCCIeIOBaHMS, IOy~
YeHHbIE B MOHOKYJISIDHBIX U B OMHOKYJISIPHBIX YCJIO-
BUSIX, COBHAIaIM, ITOSTOMY Ha THCTOTpaMMe TIpel-
CTaBJICHBI TOJIBKO PE3YIbTaThl, TOJTYYeHHBIE B OMHO-
KYJISIPHBIX YCIIOBUSAX HAOTIONEHUS CTUMYJIOB.

CpaBHUBasI JaHHBIE C TIOJIyYEHHBIMU paHee pe-
3yJbTaTaMU M3YYECHUSI CTEPECOKMHETUUYECKOTro 3¢-
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¢dexTa y B3pOCIBIX IMALIMEHTOB C HEBPOJIOTHMYECKOM
rnaTojiorueii (B OCHOBHOM JOOpPOKA4YECTBEHHBIMU
ONYXOJISIMM Pa3INYHOM JTOKaIMN3alluK), MOXKXHO CKa-
3aTh, YTO aBTOPHI JAHHBIX MCCIENOBAaHUII OTMEYaIn
pazIMYHOE BJIWUSIHUE JIOKAJU3alUM MOpakKeHUi ro-
JIOBHOTO MO3ra Ha B3aMMOOTHOIIEHMUS MEXaHU3MOB
IIPOCTPAaHCTBEHHOIO BOCIIpUATHUs. BBUIO MmMoKa3aHo,
YTO HauOOJbIlIee BIMSIHUE Ha B3aMMOOTHOIICHUS
JaHHBIX MEXaHM3MOB OKa3bIBaIOT ITOPaKeHUsI 3aThI-
JIO9HOI obyractu Kophl. [1pu aTOM cTepeoKnHeTHYE-
CKMI1 MEXaHU3M CTpAdacT B MEHbIIEH CTENEHU, YeM
OMHOKYJISIpHBIN. B ombITax ¢ KOJIbIEBBIMU M300pa-
XKEHUSIMM HAOII0IaI0Ch TAKXKe HUBEJINMPOBAHUE MO-
HOKYJISIPHOTO M OMHOKYJISIpPHOTO 3 (EKTOB, CBUIC-
TEJILCTBYIONIEE O BIMSHUM ITOPAXKEHUIT 3TOM 30HHI,
IpexXae BCero Ha pabdoTy OMHOKYJISIPHOTO MEXaHU3-
Ma. HeycTtoiiuBOCTh 3pUTEIBHBIX 3((PEKTOB U He-
OQHO3HAYHOCTh Pe3yJIbTATOB, ITOJyYECHHEIEC y 0OJIb-
HBIX C MOPaXXeHUSIMM JIOOHOIM 0O0JIACTH M CPEIHETO
MoO3ra, CBUAETEJILCTBOBAIM, 10 MHEHHUIO aBTOPOB, O
HapyILIEHUSIX acCOLMAaTUBHOTO 3BeHa 3PUTEIBHOTO
MPOCTPAaHCTBEHHOTO BOCIIpusATHSA [7, 8].

BbIBO/1 bl

1. CrepeokuHeTnuecKuii 3pGEeKT OTCYTCTBYET y
6oabmmHceTBa Aeteii ¢ YA3H (63.9%) B yciaoBusix
MPEeIbSIBICHUS CTUMYJIa ¢ 3KcueHTpucuretom 0.2
MpU CKOPOCTH BpallieHus1 2 00./MUH, B OTJIMYME OT
KOHTPOJILHOM TPYIIBI B KOTOPOUM MpPU TaKUX Ke
YCIIOBUSX MPENbSIBICHUS JaHHOTO CTUMYJIa CTEPEO-
KMHeTn4YeCKUii 3d@EKT OTCYTCTBYET TOJIBKO V 9.1%
neTeit.

2. CrepeokuHeTUYeCKU 3(PGEKT MOSIBISICTCS
MpH J1000M U3 MCMOJB30BaHHBIX B pabOTe BKCIIEH-
tpucureToB (oT 0.2 mo 0.8) 1pu cKopocTu BpamieHUsI
TecToBOro nzodpaxeHust 30—90 06./MuUH y nereit ¢
YA3H 1 10—90 06./MUH y eTeil KOHTPOJIbHOI TPYIIIILI.

3. KonmyecTBO meTeit ¢ ImooYyepeIHbIM BOCIIPUSI-
THEM BUPTYaJIbHOTO KOHYCa Y BUPTyaJbHOII BOPOH-
KW CYIIECTBEHHO OOJIbIIle B KOHTPOJILHOI TpyIIIe,
yeM B rpynne aereil ¢ YA3H nmpu Bcex MCIoabp30BaH-
HBIX 9KCIEHTPUCUTETAX U CKOPOCTSIX BpallicHUST Te-
CTOBBIX U300paKeHUIA.

4. 3HayeHUs] OMHOKYJISIPHBIX OLICHOK BEJIUYMHBI
BUPTYAJIbHOM (PUTYPHEI COOTBETCTBYIOT 3HAYCHUSIM
MOHOKYJISIPHBIX OLIEHOK B rpyIe geteii ¢ YA3H npn
BCEX MCITOJIb30BAaHHBIX dKCIEHTPUCUTETAX U CKOPO-
CTSIX BpallleHUsI TeCOBBIX M300paXXeHU, B OTINUME
OT KOHTPOJILHOM TPYIIILI JIeTeil, roe HaOJromaeTcs
oOIIas TEHACHUMS K YBEJIMYECHUIO OLIEHKU BbICOTHI
BUPTYAJIbHOIO KOHYCa B MOHOKYJISIDHBIX YCJIOBUSIX
HaOJIIOASHMSI.

5. YBennueHUe CKOPOCTH BpallleHUS TECTOBOTO
n3o00paxeHus oT 2 10 60 06./MUH COIPOBOXIACTCS
MOBBIILIEHNEM 3HAYEHUI OLICHKU BEJIUYMHBI BUPTY-
aJlbHOM (UTYPHI (KaK BUPTYaIbHOTO KOHYyCa, TaK U
BUPTYaJIbLHOII BOPOHKM) TIPU BCEX MCITOJB30BAHHBIX

9KCLIEHTPUCUTETAX B O0EMX TIpYIIaxX HCIBITYyEMbIX.
IMpu ganbHeeM yBeJIMYEHUU CKOPOCTU BpallleHUS
TeCTOBOIro u3oopaxkeHus 10 90 006./MUH YBeTUUCHUS
OLIEHKY BUPTyaJIbHOU (bUTypbl HEe HabJogaeTcs, a B
HEKOTOPBIX Cy4yasix JaxKe OTMEYaeTcsl €€ yMEHbIle-
HUe, 0COOEHHO 3aMeTHoe B rpyiire aeteii ¢ YA3H
IIpu 3clLeHTpucurere m3odpaxeHus 0.8 m B KOH-
TPOJBHOM Tpymnne npu 3kcueHTpucutete 0.2.

6. YBelImueHHEe CKOPOCTHU BpallleHUsI TECTOBOTO
U300pakeHus MPUBOIUT K 3HAUUTEILHOMY COKpa-
IIEHUIO BPEMEHU IOOYEPEIHOTO IOMWHUPOBAHUS
BOCIIPUSITASI BUPTYaAJIbHOTO KOHYCA U BUPTYaJIbHOI
BOPOHKM B O0EHMX IPYIIIaX MCIIBITYEMBIX IIPU BCEX
KCITOJIb30BAHHBIX KCLIEHTPUCUTETAX.

Dmuueckue nopmot. Bee vicciaeqoBaHus nmpoBeje-
Hbl B COOTBETCTBUM C NMPUHLUIIAMU OMOMEAUIIUH-
CKO#l 3THUKH, CHOPMYJIUPOBAHHBIMU B XeJIbCUHK-
cKoit nekimapaunu 1964 r. u ee Iocyie IyoImx 0OHOB-
JICHUSIX, M OJOOpEHBI JOKAJbHBIM OMO3THUYECCKUM
KoMuTeTOM MHCTHUTYTa mpobiieM nepenadyud uHGoOp-
Mmanuu uM. A.A. Xapkesnua PAH (Mocksa).

Hughopmuposannoe coeaacue. Kaxnplit yaacTHUK
WUCCIeAOBAaHUs MPEACTaBUII TOOPOBOJIBLHOE THUCH-
MeHHOe WH(MOPMUPOBAHHOE coIlacue, MOAIUCAH-
HOE UM WJIY €T0 3aKOHHBIM IIpeIcTaBUTEIeM (IJIsI He-
COBEPLICHHOJIETHUX) MOCJe pa3bsCHEHUS TTOTCHLIV-
aJIbHBIX PUCKOB U MPEUMYIIECTB, a TAKXKE XapaKTepa
MPENCTOSIIIEr0 UCCIIETOBAHUSI.

Kongpauxm unmepecos. ABTOpbI 1eKJIapUpyIOT OT-
CYTCTBME SIBHBIX M TOTEHLIMAJIbHBIX KOH(MJIMKTOB WH-
TEpPECOB, CBSI3aHHBIX C MyOIUKAlIMEe JaHHOM CTaTbU.
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Dependence of the Stereokinetic Effect on the Rotational Speed and Eccentricity
of the Test Image in Children with Partial Optic Atrophy

S. I. Rychkova® *, R. I. Sandimirov* ¢, L. V. Kosobutskaya“
4 [nstitute for Information Transmission Problems, Moscow, Russia
bPirogov Russian National Research Medical University, Moscow, Russia
¢School No 1852, Moscow, Russia
*E-mail: lana.rych@mail.ru

We studied the influence of rotation speed and eccentricity of the ring image on the severity of the stereoki-
netic effect in a group of 36 children aged 8 to 16 years with partial optic atrophy and in a control group of 44
children of the same age with normal fundus. Four variants of the ring image with the eccentricity 0.2, 0.4,
0.6 and 0.8 were used as test image. The rotation speed of the ring image was 2, 10, 30, 60 or 90 rpm. It was
found that the stereokinetic effect was absent in the majority of children (63.9%) with optic atrophy at a com-
bination of eccentricity 0.2 and a rotation speed of 2 rpm, in contrast to the control group, where the sterecoki-
netic effect was only absent in 9.1% of children under the same conditions of presenting this stimulus. The
stereokinetic effect was observed with all eccentricities when the speed of rotation of the test image was 30—
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90 rpm in children with optic atrophy and 10—90 rpm in children of the control group. The number of chil-
dren with alternate perception of the virtual cone and the virtual hole is significantly higher in the control
group than in the group of children with optic atrophy with all used eccentricities and speeds of rotation of
the test images. The binocular estimates of the size of figure were equal to the monocular estimates in the
group of children with optic atrophy for all the eccentricities and speeds of rotation of the images, in contrast
to the control group, where there is a general tendency to increase the estimate of the size of a virtual cone in
the monocular conditions of observation. An increase in the speed of rotation of the test image from 2 to 60
rpm is accompanied by an increase in the size of a virtual figure and a significant reduction of the time of al-
ternately dominating the perception of the virtual cone and the virtual hole in both groups of subjects with all
used eccentricities.

Keywords: stereokinetic effect, optic atrophy, spatial perception.
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