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UccnepoBaHue OCTPOTbl 3peHUsd B YCJIOBUAX NOMEXUN Y NCUXNYECKN 340POBbIX

1 00NbHbIX WN3oppeHuen

N. N. WowwHa -2, 10. E WenenuH 2, K. O. HoBukoBsa '

1Cnbupckuin denepanbHbiii
yHuBepcuteT, KpacHoapck
(Poccus)

2AHCTUTYT GU3NONOTN UM.
M. N. NMaBnoa PAH, CaHkT-
MeTepbypr (Poccus)

E-mail: shoshinaii@mail.ru,
yshelepin@yandex.ru

KnioueBble cnoBa: 0CcTpoTa 3peHus,
BHYTPEHHWI LLYM, LUM30PPEHUS, NO-
MEXO0YCTONYMBOCTb.

Kniouyosi cnosa: roctpora 30py,
BHYTPILLHIV WyM, Wn30dpeHis, 3a-
BaLOCTINKICTb.

Mema uboeo docridxcenns 3anpononyeamu i anpobysamu memoo OYiHKU 30-
PosuUx QYHKUYIH npu nCUxXonamonoeii, ompumamu 3 iio2o 00noM020t0 000amKo8i
cB8i0ueHHs nideuler s DIBHS GHYMPIUHb020 ULYMY NPU WU30QDPEH].

Mamepiaa i memodu. B docrioxcenni 6panu ynacmo 41 ymoeHo ncuxiuio 300poeux
oci6 i 56 nauicumie Kpacrospcokoeo Kpaiiogoeo NCUXOHEBPON02IUHO20 OUCHAHCeDY 3
diaenozom napanoiona wuzogpenis. Peecmpyesanu iimMogipuicmes npaguabHoi 8iono-
8i0i npu nped’si6aeHHi onmomunie 6e3 wymy i 3 HAKAAOeHHAM Wymy pi3Hoi aKocmi
i Kinbkocmi. Bukopucmogysanu wiym 060x 8uoie: (ikco8anuii, npu sKomy poamip
e/leMeHmapHoi nepeuikodu cmarnosus 4 x 4 nikcens, i npoueHmHUIL, npu IKOMY po3-
Mip enemenmapHoi nepewikoou dopienoeas 25 % 6io eeauuunu pospusy Kinvys. Cno-
cmepedicents 30iticHioganu 0iHokyaapHo. locmpoma 30py écix 8unpo608yeaHux, sKi
opaau yuacmo y docaiodcerni, 6y1a HOpMAAbHOI ab0 CKOPULOBAHOI 00 HOPMU.
Pesyavmamu. Haiibinvw eupadicene 3HudiCeHHA 3a6a00Cmilikocmi y nayienmis,
wo cmpaxcoarms Ha WU30@PeHiro, Y NOPIGHAHHI 3 YMOBHO NCUXIYHO 300P08UM
Konmpoaem, 3aghikcoeano npu nped’seaenni onmomunie 3 Haxaadennsm 30 %
DI6HS WyMy 3 pO3MIpOM eneMeHmapHoi nepeuxoou 6 25 % 6io eeauuunu pospugy
Kinvysa Jlandoavma.

Bucnoeok. Pesyrbmamu nposedenoeo docaioxcerts 003604510my 3pooumu 8u-
CHOBOK Npo NIOBUUEHHS DiBHS 6HYMPIUHBbO20 WYMY | BIONOBIOHO 3HUNCEHHS 30 -
sadocmiiikocmi npu wiuzogpenii. Ik 6 Hopmi, mak i npu wuzoppenii HaKkraoerHs
Ha 300paxcennss cmumyny 30 % i 40 % nepeuikodu npu3eo0ums 00 0ocmogip-
HO20 3HUMICEHHS NPABUAbHOCMI 8i0N06idell, 8I0N0BIOHO 20cMPOmu 30py NpuU po3-
NIBHABAHHI Micys po3mauly8anHs po3puey Kinvys Jlandoasvma. 3 30inbuieHHAM
308HIWHBOI nepewkodu 0o 40 % 3068HiWHIT WyM HAKAAOAEMbCS HA GHYMPIWHIL,
CUCHAN 3a2AYUYEMbCA, | PO3NI3HABAHHS YCKAAOHI0EMbCs. Toomo eHympiuiHiil
WYM € YYHOAMEHMANbHUM OOMEINCCHHAM CRPULIHAMMAL.

Investigation of visual acuity in conditions of disturbance in mentally healthy people and patients

with schizophrenia

Shoshina l. 1.2, Shelepin Yu. E.2, Novikova K. O.!

'The Siberian federal university,
Krasnoyarsk (Russia)

2 Institute of physiology named

after |. P. Pavlov of the Russian
Academy of Science, St.-Petersburg
(Russia)

Purpose. To approve and propose a method of estimation of visual functions in psy-
chopathology, to receive additional signs of increase in the level of internal noise in
schizophrenia with its help.

Material and methods: There were examined 41 conditionally mentally healthy
examinees and 56 patients of Krasnoyarsk regional psychoneurological clinic with
the diagnosis of paranoid schizophrenia. There was registered probability of the
right answer during presentation of optotypes without noise and with imposing
noise of different quality and quantity. There was used fixed noise, in which the
size of elementary disturbance made 4*4 pixels, and percentage, in which the size
of elementary disturbance was equaled 25 % of the size of Landolt’s ring break.
The follow-up was carried out binocularly. Visual acuity of all examinees was nor-
mal or corrected up to norm.

Results. The most expressed reduction in noise stability in the patients, suffering
from schizophrenia, in comparison with the controls, is recorded in presentation of
optotypes with imposing 30 % of the noise level with the size of elementary distur-
bance 25 % of size of Landolt’s ring break.

© WM. U. lllommna, 0. E lllenenun, K. O. HoBukosa, 2014
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Bonpocsl knmHuyeckoit optansmonorumn

Conclusion. Results of the carried out study allow to make a conclusion of in-
crease of the level of internal noise and accordingly of reduction in noise stability
in schizophrenia. Both in the norm and in schizophrenia imposing of stimulus of
30 % and 40 % of disturbance on the image leads to reliable reduction in correct-
ness of answers, accordingly to visual acuity in recognition of the site of Landolt’s
ring break. In increase in the external disturbance up to 40 % external noise is im-

Key words. acuity of vision, schizo-
phrenia, internal noise, noise stability.

BBenenue. OO0LIEU3BECTHO, YTO MHOTHE aHTUIICU-
XOTUYECKME TIperaparhbl, HUCIOJb3yeMble B Teparuu
K30 peHn M, OKa3bIBAIOT BO3NEUCTBHE HAa 3pUTEIb-
HbIl aHanu3atop. He3HaunuTenbHOE KOJTUYECTBO padoT,
TOCBSIIEHHBIX TOMCKY HApYUIEHUS MpU IU30ppeHun
«0a3MCHBIX» 3pUTETBHBIX (PYHKIIMI — OCTPOTHI 3pCHMUS,
noJisg 3peHus [2, 17], cBUAETeNbCTBYET O BBIPAXXEHHOM
BJIMSTHUU Ha nepudeprudeckKuii U TpOBOIHUKOBBIN OT-
JIeJ1 3pUTEIbHOTO aHAIU3aTopa MPEUMYIIIECTBEHHO BbI-
COKUX J103 TIpenaparoB. B nmpakTrke Tepanuu mu3od-
pPeHUH 1o 60JIbIIEN YACTU UCITONB3YIOTCS CpeNHUE WU
HU3KUE T03bl AaHTUIICUXOTUYECKMX MpernapaToB, TeM
He MeHee, MalMeHThl COODIA0T 00 UBMEHEHUSIX 3pU-
TEJIbHOTO BOCHpUATUS. BHUMaHUe wuccienoBareseit
B HacTosilllee BpeMs IMPUBJICUEHO K U3YYEHUIO DYHK-
LIMOHAJIBHBIX U3BMEHEHUI 3pUTEILHOTO aHAIU3aToOpa U
«BBICIINX» 3PUTEITBHBIX KOTHUTUBHEIX (DYHKLWI TIpU
mu3odpenun [3]. HakoruieH Gonblion (hakTUYeCcKuii
MaTepuayl O 3PUTEJbHBIX MTUCHOYHKIIMSX, OMHAKO WX
MOHUTOPUHT 0 CUX MOP HE BOILIET B MPAKTUKY Bele-
HUS MalUEeHTOB, CTpadaoluX mu3obpeHuei. B cesa3u
C 9TUM NPUOOPETAET aKTyaJIbHOCTh pa3paboTKa 1 BHE-
JpeHre o(pTaTbMOJIOTMYECKUX METOAOB PEervucTpaluu
(GYHKIMOHAIBHBIX HAPYLIEHUI B pabOTe 3pUTETBHOTO
aHaju3aTopa.

BHyTpeHHUIi LIIyM 3pUTEIBHON CUCTEMBI Hapsiay C
BHEIIIHE! TTOMEeXOI SIBJISIIOTCSI BaXKHEMIIMMMU (haKTopa-
MM, OTPAHUYUBAIOIIMMU BOCIIPUSITUE CUTHATIA B TOPO-
TOBBIX YCJIOBUSIX. BHENIHSI moMexa MPUCYTCTBYET BCeT-
Ja, Taxe eclid TECTOBOE U300pakeHue MPeabsIBIsSeTCS
Ha OJIHOPOAHOM (poHE Oe3 crelraNbHbIX 100aBOYHBIX
MeIIaloIUX BOCIPUSITUIO (DPArMEHTOB U300paKEeHUS.
DT0 (POTOHHBIN LIYM, BEJIMYMHA KOTOPOTO MEHSIETCS
B 3aBUCHMOCTU OT IPKOCTU cTUMyJa U (oHa. B mpo-
MYCKHOI CUCTEME 3pUTEJIbHOTO aHAJIM3aTopa 3a BblIe-
JIEHV€ TIOJIE3HOTO CUTHAJIa U3 IIyMa oTBevaeT 3(pdexT
HakoruieHust (cymmanuu) [1]. Dddexr HakoreHUs
00ecreyrBalOT HAKOMUTEIbHbIE SYEWKM (pEeLENnTUB-
HbI€ MOJIS), KOTOPbIE OTBEYAIOT 3a ONTUMM3ALMIO OT-
HOIlIeHUsT cuTHaJ/ryM. YeM GoJiblile HAKOTTUTETBHBIX
sYeeK 3aeiCTBOBAHO, TEM CUJIbHEE UAET pa3iuyeHue
CUTHaJIa U3 1IIyMa 1 TeM BBILIE OCTPOTa 3peHusi. Yro-
OBI YJIyYIIIUTH OTHOIIIEHUE CUTHAJI/IIIyM, pelleNI TUBHBIC
TOJIS 1151 HOYHOTO 3peHUs (MaJIOYKOBBIE) UMEIOT O0JIb-
1€ pa3Mepbl, B KOTOPBIX JIETY€ OCYIIECTBUTh HAaKO-
TUIEHUE CUTHAJIA, XOTS MPU 3TOM MPOUCXOAUT MOTEPs
pa3peniaroieii CHocoOHOCTH.

posed on the internal one, the signal is muffled and recognition becomes difficult.
That is internal noise is fundamental restriction of perception.

IToMuMo BHemIHero 1ymMa, (pakTopoM, OTpaHUYM-
BalOIIMM BOCHPUSITHE, SIBJASETCS IIIyM BHYTPEHHUIA.
BHyTpeHHMIT IIyM — 3TO cOOMpaTesibHOE IMOHSITHUE,
TaK KaK UMEIOTCS pa3IMYHbIe ero UCTOYHUKU: TEIUIO-
BOM IIIyM, CaMOIIPOM3BOJIbHBIA pacman 3pUTEIbHOrO
MMUIMEHTa B pelenTopax, CIIOHTaHHasl aKTUBHOCThb
CEHCOPHBIX HEMPOHOB Pa3IMYHBIX YpPOBHEi. SApkum
MPUMEPOM BHYTPEHHEIO IIIyMa SIBJISIETCS BHYTPEHHUIMA
IIYM CETYATKH, MPOSIBJISIONIMIACS B BUAEC KaXKyIIMXCS,
CJa0bIX, eBa Pa3IMYMMBIX B ITOJTHOW TEMHOTE BCIIbI-
ek ceeta — ¢GocheHOB, KOTOphIe paHbllle Ha3bIBaIU
«BUIMMBIM CBETOM ceTJaTKM». 101 TaKMM Ha3BaHUEM
oH u 6611 BBeneH I. dexnepom (Fechner, 1860) u Teib-
MTOJIbIIEM B 3HaMEHaTeJIb OCHOBHOIO MCHUXO(hU3NYe-
CKOTO 3aKOHa:

K=AL/(L+Ln),

rane Ln — «BUAMMBIIA CBET ceTYaTKW», KOTOPBIA I10
tepmuHonornu MexHepa, I 3MOPOBBIX HaOIIOmaTE-
JIeil HeOOJIbIIasl 110 YUCJIICHHOMY 3HAaUYCHUIO BEJIMUMHA.
Korma maTeHCMBHOCTH cTMMyna (L) moctaToyHO Be-
JnmKa, wieHoM (Ln) MoxXHO mpeHeOpedb, M TOTAA BhI-
paxkeHne OymeT COOTBETCTBOBATb MCXOMHOM (hopmyie
rcuxodusmdeckoro 3akoHa 3. Bedepa (Weber, 1834):

K=AI/I.

B cooTBeTcTBUM C 3aKOHOM BebGepa, MUHUMAaIbHO
pa3IuuuMoe U3MEHEHNE UHTEHCUBHOCTU CTUMYJISILIU
(AI) cocraBnsier moctosiHHy0 noito (K) ee ucxomgHoi
nHTeHcuBHOCTH (I). Takum obpasom, 6e3 mpencrasiie-
HUIA O BHYTPEHHEM IIIyM€e MOHSATh TPUHIUMBI BOCIIPH-
SITUSI HEBO3MOXHO.

M3mepeHns1 BHYTPEHHEIrO IIyMa OCYILIECTBISIOT
KOCBEHHO KaK 3KBMBaJeHTHOro. Ha BXom 3puTeabHOMI
CHUCTEMbI MIOIal0T CUTHAJ, HAIPUMED PEIEeTKU pa3HOM
MPOCTPAHCTBEHHOU YacTOThI, K KOTOPBIM TOOAaBJISIOT
MOMEXY U U3MEPSIOT KOHTPACTHYIO YYBCTBUTEJIBHOCTh
[8]. MeHsis1 3HaUeHUE CPEeIHEKBAIPATUIECKOTO OTKIIO-
HEHUS WIM KOHTpacTa MUKCeleil, oopa3ylomux momMe-
Xy, U3MEPSIOT YPOBEHb BHYTPEHHETO IIIyMa KaK 9KBU-
BaJieHTHOTO. OOBIYHO UCTIONB3YIOT IMPOKOTIONOCHYIO
MOMeXY — BHEIIHWI KBa3uOEebIil afIUTUBHBIN 1IyM,
OTJIMYAIONIMIICS ~ paBHOMEPHBIM  paclpeneeHueM
CMEKTPATbHOU MOIIHOCTU U CYMMUPYIOIIUICS C MO-
JIE3HBIM CUTHAJIOM. YPOBEHb BHYTPEHHETO LITyMa OMpe-
JIEJISIeT MOMEXOYCTOMYMBOCTD 3PUTEBbHOM CUCTEMBI, TO
€CTh €€ CIOCOOHOCTh HOPMAJIbHO (DYHKIIMOHUPOBATH
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Mpy Haauyuu nomex [5, 7-9, 15—-16, 24-25, 30-31].
YeMm MeHBIIIe OTIMIACTCSI BBIXOMHOM CHUTHAJ OT BXOI-
HOTO CHTHAaJIa IIPU HAJTMYUU TE€X WJIM MHBIX TIOMEX, TeM
0oJIbIlIE MOMEXOYCTOMUMBOCTBIO 00J1agaeT cucTeMa.
ITomMexoycTOMUYMBOCTD SIBJISIETCSl BaXKHOW XapaKTepu-
CTMKOW 3puTeabHbIX KaHamoB [1, 6—7, 10]. IToka3a-
HO, UYTO BHYTPEHHMI IIIyM OIIPEHEJISIeT XapaKTEePHYIO
(GopMy KpuBOiI1 KOHTPACTHO-YACTOTHOI YYBCTBUTEb-
HOCTH, OTpaxamlleil (YyHKIIMOHAIBHOE COCTOSTHUE
kaHanoB [8, 12, 15]. CHMXeHHe KOHTPACTHOM 4YyB-
CTBUTEJIBHOCTH IIPY MATOJIOTWH, B YACTHOCTH, Y T1aIl-
€HTOB C paHHel cTagueil pacCessHHOTO CKJIepo3a, 00y-
CJIOBJIEHO BO3pacTaHMEM BHyTpeHHero myma [13—15].
DTa aHaNIOTYsI MOATBEPKAAET CIIPABEIJIMBOCTh pacyeTa
BHYTPEHHETO IITyMa KaK SKBUBAJICHTHOTO (mo0aBiie-
HUIO BHEITHEW ITOMEXM Pa3HOIo 3HAYeHUS). YPOBEHb
BHYTPEHHETO IITyMa y TIAIIMEHTOB OTPaXKaeT UX COCTOSI-
Hue [13].

IIpencraBnsieT MHTEPEC NOTEHUIMATIbHAS POJIb 3PU-
TeJbHBIX (DYHKIIMN B AMArHOCTUKE W IPOTHO3UPOBA-
HUM 0O0JIE3HU, CTeTICHb, B KOTOPOII HEKOTOPHIC Hapy-
LIEHUST 3PUTEJIBHOIO BOCHPUSTUS IHMATrHOCTUYECKU
crienUIHBI TSI IM30(GPEHNN, ¥ BO3MOXKXHOCTD T10-
KazareJieil 3puTeJIbHbIX QYHKUUI CIYXXKUTh B KaUeCTBe
OMOMapKepoB MMN30(PEHUH, MPEIUKTOPOB pEelUIN-
Ba U BOCCTAHOBJIEHMUSI, TIPOTHOCTUYECKUX KPUTEPUEB
BJIMSIHUS T€paIlvu, B TOM yrciie hapMaKoJIOruuecKoi.

PesynpraTel HAIIMX WCCIeIOBAaHUMA (DYHKIIMOHATh-
HOTO COCTOSTHUSI 3pMTEIbHBIX KAHAJIOB Y JIUII, CTpagalo-
KX U30DpeHNe, CBUAECTEIbCTBYIOT O HAPYIICHUSIX
3PUTEJIbHOTO BOCIIPUSITHUSI, B TOM YMUCJIE O TTOBBIILIEHUN
YPOBHSI BHYTPEHHETO IIIyMa 3pUTEIbHOMN CUCTEMBI IIPU
JIaHHoI ricuxoraronoruu [21—23]. Bo3pacraromniee Ko-
JIMYECTBO CBUAETEJIBCTB O (DYHKIMOHATbHBIX 3PUTENb-
HBIX IUCPYHKUIMSIX U 30 peHnn [32] BEIBOOIUT Ha
MepBbIN MJIaH HEOOXOAUMOCTh Pa3pabOTKU TECTOB, MO-
3BOJISTIOIIUX OCYIIECTBISITh MOHUTOPHMHT 3PUTEIBHBIX
(byHKILIWMI, MCTIOJIB3YS MX B KAYECTBE MPOTHOCTUYECKUX
KpUTEpYeB BIMSHMS Tepaluu, B TOM Yuciie hapMako-
JIOTUYECKOM.

IHea» HacTosIllero MCCAENOBaHUS anpoOUpOBaTh
¥ TIPEUIOKUTHh METOJ OIEHKM 3PUTEIBHBIX (DYHKIIHI
MPU TICUXOMATOJOTUU, TTOJYYUTh C €r0 MOMOIIBIO 10-
TOJIHUTEJIbHbIE CBUAETEIbCTBA IOBBIIIEHUS YPOBHS
BHYTPEHHETO IITyMa TIpX MNU30(PpeHNN.

Martepuan n meToabl

B uccienosanun yuactsoBaju 41 ycJ0BHO ICHXHYECKH 3710~
POBBIX HCIBITYEMBIX U 56 nanuenToB KpacHosipckoro KpaeBoro
NCHMXOHEBPOJIOrHYECKOro AUcnaHcepa (8 MyKUHH) C ANATHO30M
napaHouaHas umsogpenns. Cpeayu MaMEHTOB, CTPATAIIMX
mm3ogpenneii, 22 nanueHTa HA0IOAATUCH AMOYJIATOPHO U TO-
JIy4aii noJepKuBalomiee jJevyeHne HU3KUMHU U CPeTHUMH 1032~
MM COOTBETCTBYIOIIMX NMpenaparos, 34 nauuenta (Bce KEHIM-
HbI) IPOXOIUJIM KYPC JIEUEHHS B CTALHOHAPE U YKe HAXOAMWINCh
B OTHOCHTEJIbHO CTAOM/ILHOM COCTOSIHUM, TOTOBHIMCH K BbINH-
cke. ITanuenTsl, HAOMONABLINECS AMOYIATOPHO, HAXOIUINCH
B pasHoi craguu pemuccun. CpeauHuii BO3pacT KOHTPOJIbHOM

rpynnsl (YCJIOBHO NCHXHYECKH 3[0POBbIX UCTIBITYEMBIX) COCTA-
Bua (36,01+12,4) aer, nanuMeHTOB, CTPAAAIONIMX MH30()peHN-
eit, — (36,21+10,7) aer.

Ipynna namueHTOB, HAOMIOAABIIMXCSA aMOYJATOPHO, CO-
CTOSIA U3 22 YeJI0BeK, n3 HUX 8 MykunH. OO0meil KIMHIIEeCKOoi
4YepToii MANMEHTOB SBJISUIOCHh HAJMYNE B PA3JIMYHON CTemeHd
BBIPAJKEHHbIX HETaTHBHBIX CHMIITOMOB NPH OTCYTCTBUM SIBHOM
NPOAYKTHBHOH CUMNTOMATHKM M 0€3 CONMYTCTBYIOIIEH OPraHu-
yeckoii marosiorud. CpenHMii BO3pacT MaNMeHTOB, HAOI0AAB-
mmxcs am0yaaropuo, cocrapui (40,719,9) aet, nauTebHOCTD
oone3nn — (9,7£5,8) aer. IlanmeHTHl MOMYYaaH HHU3KHE H
cpeaHue 103bl Heifpo1enTHkoB: 26,3 % nauueHToB NPUHHMAIH
rajonepuno, 15,8 % — oaanzanuH, BaJabJOKCAH M PeCUpPH-
non — 10,5 %, xknonukcos npuHuMau 5,3 % nainueHTos, Ta-
KO€ K€ KOJHMYECTBO YeJIOBEK MPUHUMAIM MOJUTEH, MPOCY.Ib-
MIMH, a30JIeNTHH, COJIMAH, XJIONPOTHKCEH, CAHONAKC, KATEJIENT
¥ AMHHO3HUH.

Ipynna mamueHTOB, MOJTYYABHIMX JiedeHHE B CTAIMOHApe,
COCTOSJIA M3 NMAIMEHTOB C MEPBbIM NMCUMXOTHYECKUM SMHU3010M
(10 4yenoBek) W XPOHUYECKH O00JbHbIX mHU30odpeHueii — 24
yesioBeka. CpeaHMii BO3PACT NMALMEHTOB C MEPBbIM NCHXOTH-
yecuM 31mu3010M coctaBua — (34,8+9,5) net, nureabHo 00-
gerommx — (38,5110,4) ner. CpenHsis MpOIOJIKUTEIBHOCTD
0os1e3nu B neppoii rpymne — (1,1£0,6) Jaet, Bo BTOpOIi rpyn-
ne — (13,217,1) jer.

Cpeny nanMeHToB ¢ NEPBbIM NCUXOTHYECKUM 3MU30/I0M HA
MOMEHT 00CJIe/I0BAHUSA 2 YeJIOBeKA MOJIyYai HU3KHE 03bI ra-
JIOMEPU/I0J1a U AMUTPUNITHINHA; elle 2 YeJI0BeKa — TOJbKO HU3-
KHe J03bI rajionepuioia; 1 4yeaoBek HU3KHE 1035l KI03ACTEHA U
aAMHMHA3MHA, ¥ 5 YeJIOBeK He NMOJTyYa] M HHKAKOTO AHTUIICHXOTH-
YeCKOro Jie4yeHus.

Cpenu xpoHuuecku 00JbHbIX mu3odpenneii 28 % nauueH-
TOB NPUHUMAJIA AMUTPHITHIMH, CTOJIbKO JKe — TraJIonepuao.,
25 % — npuHUMaau TPUPTA3UH, MOAUTEH-AEN0 NPUHUMAIH
16 % nauuenros, Tpykcan — 16 %, amuno3un — 12 %, kino3a-
cred —12 %, nenakun-xponocdepa — 12 %, kurenent — 12 %,
sunpekca — 8 %, Baabaokcan — 8 %, aponepunon — 4 %,
Tu3epuud —4 %, aanposoaam — 4 %, cepnosiekt — 4, cep-
T — 4 %, anenpecc u puwientua noxydanm trakke 4 %. J103bt
MOJIyYaeMbIX MPenapaToB BAPbUPOBAIN OT HU3KHX 10 CPEIHUX
3HAYEHMIA.

Wccaenosannsi npoBOAWIA B 3aT€MHEHHOM MOMeEIEHHH.
Paccrosinue oT MOHMTOpA 0 MCTBITYEMOTO COCTABJISLIO 5 Me-
TpoB. Pa3pemenue 3kpana pasmepom 11 mio0iiMoB cocTaBiisio
1024 x 600 mukceeii, yactora ooHoBIeHnss — 60 Iii. C mo-
MOILBI0 ABTOPCKO KOMIBIOTEPHO MPOrpaMmbl HA IKpPaH MO-
HATOPA BLIBOMWIM Oejible HAa 4epHOM (hOHEe CTHIM30BAHHBIE
H300paxeHns Kojen JIanmoysTa (ONTOTHIBI) PA3HOTO pa3Mepa
(puc. 1), ¢ BeIMunHOIA pa3peiBa Koabua: 4, 8, 12, 16, 20, 28,
36, 60 u100 mukceeii. 3anauya UCIBITYEMOTO COCTOSLIA B TOM,
9TO00BI PA3IMYUTh MECTOMOJIOKEHNE PA3PbIBa KOJIbIA (CTpaBa,
cjeBa, CBepXy WM CHH3Y) 0e3 MOMeXH W B YCJIOBHUSAX MOMEXH
(myma). PermcTpupoBajyM BepoOSITHOCTh MPABHJILHOTO OTBE-
Ta NpPHU NPeTbsSBJIEHUN ONTOTUIOB (€3 HIyMa U C HAJIOKEHHEM
IIyMa Pa3HOro KavyecTBa W KoJuuecTBa. VCmosb3oBaid mym
NBYX BUIOB: (hMKCHPOBAHHBIN, MPH KOTOPOM pa3Mep djieMeH-
TApHOI MOMEXH COCTaBJIAT 4 X 4 MUKCeA, U MPOLUEHTHDIA, MpH
KOTOPOM pa3mep dJieMeHTAPHO# nomMexu paBHsuics 25 % ot Be-
JIMYMHBI Pa3pbiBa KoJbHa. KosmyecTBo HAKJIaABIBAEMOTO HIyMa
B KaXa0oM ciay4ae coctasiisuio 30 % u 40 %. KoanyecTBo mo-
BTOPOB NPEIbSBJICHNSI ONTOTHIOB PA3HOTO Pa3Mepa PaBHSIOCH
5. Bpemsa paccMaTpuBaHus M300paXKeHWid He OrpaHMYMBAIIHA.
Kazxapiii ncnbITyeMblii IPOXOIWI MPOOHOE TECTUPOBAHUE, UTO-
0bl yOemuThCSl B TOM, YTO OH MOHSLUI MOCTABJIEHHYIO Tepe] HUM
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Puc. 1. CtunnsosaHHoe konbLo JlaHaonsTa 6e3 Wwyma v ¢ Ha-
JIOXEHMEM LUyMa Pa3HOro Ka4yecTsa.

3ana4y. YToObI CHU3UTB CJIOXKHOCTD 32/124HM U CBECTH K MUHHMY -
My BO3MOXKHbIE OIIMOKH, HAXKATHE KHONKH, COOTBETCTBYIOLIEH
OTBETY HCTBITYEMOTO, BbINOJHSI HccaenoBareb. Hadmonenue
OCYIIECTBJISIM OMHOKYISIpHO. OCTpPOTA 3peHHs BCeX MCHbITYe-
MbIX, Y42CTBOBABUIMX B MCCJIEJOBAHUH, ObLIA HOPMAJILHOW WJIH
CKOPPEKTUPOBAHHO# 10 HOPMBbI. YCJIOBUS NPOBENEHUS UCCIIEN0-
BaHWii COOTBETCTBOBAJIM XeJbCHHKCKOIi /JIEK/Iapalun BCeMHp-
HOIi MeJIMIIMHCKOM aCCOLMAINH.

CraTucTHyecKyro 00padoOTKY JaHHBIX OCYINECTBJISIN C NO-
MOLIBIO KpuTepusi MaHHA- YITHH AKETa CTATUCTHYECKHUX NPO-
rpamm SPSS-13.

Pesynbratbl

B xone mncciienoBaHMsT yCTAaHOBJIEHO, YTO B YCJIOBU-
SIX OTCYTCTBUS IyMa (TIOMEXW) CPeIHMIT ITOKa3aTellb
BEPOSATHOCTH IIPAaBWJIBHOTO OTBETA IMPM PA3TUICHUM
MECTOITOJIOXEHMST pa3phiBa KoJblla JIaHmoIbTa B KOH-
TpoJibHOI rpyrme paBeH 0,9110,23, y maniieHTOB, cTpa-
nmarommx mm3odpenueii, — 0,87+0,29. JlocToBepHOCTD
pazmmuuii p=0,1, 4TO MO3BOJISIET TOBOPUTH 00 OTCYT-
CTBMH Pa3JIMIMil TIPX BOCIIPUATHH ONTOTUIIOB 0€3 10-
OaBneHus myma (puc. 2). Cienyer OTMETUTbh, YTO IIPU
MPEIBSIBJICHUNN ONTOTUIIOB 0€3 IIOMEXH, ITPY BeJTMYMHE
pa3pbiBa KoJiblia 4 Kcess (CaMblii MaJIeHbKUIA OTITO-
THII), BEPOSITHOCTD MPABUILHOTO OTBETa ObLIa HEBBICO-

1,2
R?*=0,987
7’
,i,/!' -i ¢ KOHTpPONb
Vi
08 /) R?=0,987
. B nauueHTbl
0,6 +
¢
i'/ =+ = [lonnHommanbHas
04 ‘/ (KOHTpONB)
= = = [lonMHommanbHas
0,2 (naumeHTbI)
0
4 8 12 16 20 28 36 60 100

Puc. 2. 3aBMCMMOCTb BEPOSITHOCTEN MpaBWibHbLIX OTBETOB
MCMbITYEMbIX OT pas3Mepa paspbiBa kosbua JlaHponsta 6e3
npeLbsaBieHns TOMeXU.

3pecb 1 panee Ha pucyHkax 3-6: no ocv abcumce — WnpuHa
paspbiBa KOfbLa B MUKCENSX; N0 OCY OPAMHAT — BEPOSITHOCTb
npaBuibHOroO oTBeTa. paduyeckne AMHUM — NONMHOMUANb-
Hble IMHKM annpokcumaumn (MMHun TpeHaa). R2 — goctosep-
HOCTb annpokcumaumn. BepTukansHble IMHUM Y KaX[oW TOY-
KV — NAaHKN NOrPeLHOCTEN C OTHOCUTENIbHBIMU OLIMBKaMM.

KOI Kak B rpymrie KoHtponst — 0,43, Tak ¥ y nalueH-
toB — 0,35. [1pu npeabsBIIeHUN OONBIITNX ONITOTUTIOB U
COOTBETCTBEHHO OOJIBIIIMX ITO pa3Mepy pa3phIBOB KOJIb-
11a, BEPOSITHOCTb MMPAaBUJILHOTO OTBETA YBEJIMYMBAIACH,
npubmxkasch K 1,0. Pe3koe moBbIllIeHNEe BEPOSITHOCTH
MPaBWIBHBIX OTBETOB HAOIIONAIOCH IIPU YBEIUICHUMN
pasMepa OITOTHIIOB, W COOTBETCTBEHHO, BEJIMYMHBI
pa3pbiBa Kojiblia, oT 4 1o 12 nukceneit. [1pu pazmepax
pa3pbiBa Konbla oT 12 no 100 mukceneit BeposSITHOCTh
MPaBWIBHOTO OTBETa OCTaBaJaCh HAa OTHOM M TOM Xe
YpOBHE B 00€HuX TpyImIax UCIbITyeMbIX. Takum oOpa-
30M, MOXHO CIIeJaTh BBIBOI 00 OTCYTCTBUU Pas3Td4YMiA
B OCTPOTE 3pEHUSI Y UCITBITYEMBIX KOHTPOJIBHO I'PYTIITBI
1 TIAIIMEHTOB, CTPATAIOIINX IU30MpeHUEH.

IIpn HajOXEeHWU TOMEXM pPaCIlO3HABaHUE OIITO-
TUIIOB BCEX Pa3MepoOB yXyauiaaock. I1pu aToM urpaio
POJIb KAYECTBO TIOMEXU.

[pu ucrionb3oBanuu 30 % ypoBHSI BHELITHETO IIyMa
C pa3MepoM 3JIEMEHTAapHOI oMexXu B 25 % OT BeJn4u-
HBI pa3pbIBa KOJIblIa YCTAaHOBJICHO clienyloiiee (puc. 3).
CpenHuii moka3aTellb BEpOSITHOCTH ITPAaBUILHOTO OTBE-
Ta B rpymniie KoHtposs cocrabwi 0,71£0,29, Torna kak y
MMaLMEeHTOB, CTpafaonX wr3odpenuei, — 0,59+0,28.
B obeux rpynmax HaOa0ganoCch pe3Koe IOBBILIEHUE
BEPOSITHOCTU TIPABWJIBHBIX OTBETOB IIPU YBEIMYCHUM
pa3MepoB pa3pbiBa KOJIbIA OT MAJIBIX IO CPETHUX BEJIH-
yuH — oT 4 1o 12—16 nukceneit (p=0,0006). OgHako y
MMAIlMEHTOB, CTPATAIOINX N30 PEeHUEH, YCTICIITHOCTD
OITO3HAHMSI ObUTA MOCTOBEPHO HIDKE, YeM B TPYIIIE
KOHTPOJIS TIPM CPEIHUX U OOJBIINX pa3Mepax pasphl-
Ba Kojiba — 12 mukcenei (p=0,01), 20 (p=0,01), 28
(p=0,04), 36 (p=0,001) 1 60 nukceneir (p=0,005). Crne-
IIyeT OTMETUTD, UYTO Y TTAIIMEHTOB, CTPAAIOIINX IIN30(]-
peHMEH, YCIIeIIHOCTh OMO3HAHWS HapacTaja TOJbKO
MpY YBEJIMYEHUU pa3MepOB pa3pbiBa 10 16 muKceneii,
ITOCJIE Yero MpakKTUIeCKu He n3MeHsiack (p=0,3), Tor-
JIa KaK B TPYIIIIe KOHTPOJISI IIPOIOJLKAajia BO3pacTaTh
(p=0,01).

1,2
1 R*= 0,975
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Puc. 3. 3aBMCUMOCTb BEPOSTHOCTEW MpaBMIIbHLIX OTBETOB
UCMbITYEMbIX OT pa3Mepa paspbiBa konbLa JlaHaonsTa npu ao-
6aBneHun wyma B konmyectee 30 % ¢ pasaMepoM anemMeHTap-
HO nomexu 25 % OT BeNIMUMHBI Pa3pbiBa KOMbLA.
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VBennueHre KOJIM4eCcTBa BHELIHErO IyMa ¢ TaAKUM
K€ pasMepoM 3jieMeHTapHOi momexu 10 40 % npuBe-
JIO K PE3KOMY CHMXKEHHIO BEPOSITHOCTU IPaBUJIbHOIO
oTBeTa B obOemx rpymiax ucnbityeMbix (p<0,0001) m
M3MEHEHUIO XoJa KpUBBIX. B aTOM ciy4yae cpeaHuii
MoKa3aTejlb BEPOSTHOCTU IIPAaBUJIBHOIO OTBeTa (I10-
MEXOYCTOMYMBOCTU) B TpYyIIle KOHTPOJS COCTaBUII
0,46+0,27, y mauMeHTOB, CTpagalolInX IM30(peHN-
ei, — 0,42%0,24 (puc. 4). I1pu 1100BIX pazmMepax OITO-
TUIAa W COOTBETCTBEHHO pa3Mepax pa3pbiBa KOJbLiA
JlaHgonbTa MalLMEHTBI, CTpajaloline Iu3ohpeHuei,
JEMOHCTPUPOBAIM IMPAKTUYECKM TaKYlO Xe BeposT-
HOCTb MPAaBWJIBHOIO OTBETA, YTO U MCIILITyeMbIE TPYII-
bl KOHTPOJISL. XapakTep KPUBOIi 3aBUCUMOCTU BEPOSIT-
HOCTEl ITpaBUJIbHBIX OTBETOB HUCIIBITYEMbBIX OT pa3Mepa
pa3psiBa Kosblia JIaHgonbsTa y 00eux rpyImn ObLI OAHO-
POIHBIM Kak IJIsI MaJleHbKUX, TaK U ISl OOJIbIIMX 110
pasmepy omnrotunoB. Kpome Toro, yBenuueHue pas-
Mepa ONTOTHUIIA U COOTBETCTBEHHO BEJIMYMHBI Pa3phbl-
Ba KOJIblia HE IIPUBOAMIIO K MOBBILIEHUIO YCIICITHOCTH
pasnMyeHus] MECTOIOJIIOXKEHMUSI pa3phbiBa Kak B IPYIIe
KOHTpPOJISI, TaK U Y TAIIMEHTOB, CTPadaloOINX IIM30¢-
peHueii (p>0,05).

M3MeHeHue KayecTBa HAKJIAAbIBAEMOIO IIyMma
OKa3bIBaJIO BIMSHME Ha YCIECIIHOCTh Pa3IMYEeHUsT Me-
CTOMOJIOXEHUST pa3pbiBa Kojbla Jlanmonsra. Cpen-
HUI MOKa3aTejlb BEPOSITHOCTU IPAaBUJIBHOIO OTBETa
npu 30 % ypoBHe 1iiymMa ¢ (PMKCUPOBAHHBIM Pa3MepOM
3JIEMEHTAPHOI MOMEXU B IPYIIE KOHTPOJISI COCTaBUII
0,78+0,29, y maumMeHTOB, CTpagalomMX ITM30(peHN-
eir, — 0,71£0,35 (puc. 5). B aTOM ciryyae TmarmeHTHl,
cTpamamoIie mu3odpeHneit, TeMOHCTPUPOBAIN I0-
CTOBEPHOE CHIDKEHME, M0 CPAaBHEHHUIO C KOHTPOJIEM,
BEpPOSITHOCTHU IPABUJILHOIO OTBETA MPU ILIMPUHE pa3-
pbiBOB Kojibla 12 nukceneit (p=0,007), 16 (p=0,02) u
20 muxkceneit (p=0,009). Xom KpuBBIX, OTpaXkKarOLINX
M3MEHEHUE YCIEIIHOCTU OIO3HAHUS C YBEIMYECHHEM
pa3sMepoB pa3pbiBa KOJIblia, B TPYIIEe KOHTPOJIS U Y
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Puc. 4. 3aBUCHMOCTb BEPOSITHOCTEW MPaBUSIbHBLIX OTBETOB
UCMbITYEMbIX OT pa3dmMepa pa3pblBa KosbLa JlaHgonsta npu oo-
6aBneHun Wwyma B konuyectse 40 % (6) ¢ pa3MepoM anemeH-
TapHov noMexu 25 % OT BENMYUHBI Pa3pbiBa KOMbLA.
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Puc. 5. 3aBMCMMOCTL BEPOSTHOCTEN NPABUIBbHBIX OTBETOB UC-
NbITyeMbIX OT pasmepa paspbiBa KosbLa JlaHaonsta npy Hano-
xeHun 30 % wyma ¢ GUKCMPOBAHHBIM Pa3MEPOM 3NIEMEHTAP-
HOM NOMEXM.

MalMeHToB ¢ IM30dpeHneil He oTamdancs. Obpalia-
€T BHMMaHWe, 4To Ipu Kucronb3oBaHuu 30 % ypoBHS
yMa ¢ (pMKCMpPOBaHHBIM pa3MepOM IIOMEXH, 110 CpaB-
HEHMIO C pa3MEPOM 3JIEMEHTApHOR nmomexu B 25 % ot
BEJIMYMHBI pa3pbiBa KOJIbLIa, IIPU OOJIBIINUX pa3Mepax
OITOTUIIOB BEPOSITHOCTD MPAaBUIBHBIX OTBETOB TOCTH-
rana 1,0 B o0eux rpyrmmax.

VYBemuyeHre KOJIMYEeCTBa BHEIIHETO IIyMa TaKoro
XKe KadyecTBa (¢ (PMKCHUPOBAHHBIM pa3MepOM TTOMEXM)
110 40 % npuBeJIo K U3MEHEHUIO X01a KPUBBIX, OTpaXka-
IOIIMX U3MEHEHUE YCIICITHOCTY OITO3HAHMS C YBEJIYE-
HUEM pa3MepoB pa3phiBa Kojiblia (puc. 6). I1pn pasme-
pax paspniBa oT 4 1o 20 MKcesei B Tpymie KOHTPOJIs
U 10 28 NMUKCeNeil y NallMeHTOB, CTpagaloluX MU30¢h-
pEHMeEi, BEpOSITHOCTb MPAaBWIBHOTO OTBETa IPAKTHU-
YecKM He M3MeHsutach. OmHAKO IIPU MPEObSIBICHUU
OITOTUIIOB OOJIBIIOTO pa3Mepa YCIELIHOCTb OIO3Ha-
HUS pe3Ko yBeInYnuBajach, focturas 1,0 y ooeux rpymr
HUCIBITYeMBbIX. JIOCTOBEpHBIE OTIMYMS B YCIEIIHOCTU
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Puc. 6. 3aBMCMMOCTb BEPOSTHOCTE NPaBWIbHBIX OTBETOB UC-
MbITyeMbIX OT pa3mepa paspbiBa KonbLa JlaHngonsta npu Hano-
xeHun 40 % wyma ¢ GUKCMPOBAHHBIM Pa3MEPOM 3NIEMEHTAP-
HOM MOMEXN.
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OITO3HAHUS MEXIYy TIPYIIOi KOHTPOJISI U IMallMeHTa-
MU, CTpajalolMMK Kn30odpeHneii, HadJIIogaIuch Mpu
pa3mepax paspbiBa Koiblia 12 mmukceneit (p=0,003), 28
(p=0,001) u 36 nukceneii (p=0,001). [Tpu 3TOM 60JIb-
HblIe LIM30(ppeHneil ObLIM MEHEe YCIEIIHbI, YeM IIpe-
CTAaBUTENM TPYIIbl KOHTposss. CpeaHMil MOKa3aTelb
BEPOSITHOCTH TIpaBUJIBHOIO otBeta npu 40 % ypoBHeE
IyMa ¢ (pMKCUPOBaHHBIM pa3MepOM IIOMEXU B IPYIIIIe
koHTtposst cocrasuia 0,60£0,32, y maumneHTOB, CTpaga-
omumx mmsodpenueii, — 0,52+0,32.

TakuMm o0pa3zom, HauboJjiee BbIPAXKEHHOE CHUXKE-
HHE TTIOMEXOYCTOMYMBOCTH Y MALMEHTOB, CTPAAAIOIIMX
K30 peHUEH, 10 CPABHEHUIO € YCJIOBHO IMICUXUYECKU
3I0POBBIM KOHTpOJIEM, 3a(UKCUPOBAHO IIPU MPEAbsIB-
JIEHUU ONTOTUITOB ¢ HastoxkeHneM 30 % ypoBHs LIyma ¢
pa3MepoM dJIeMEHTAPHOI moMexu B 25 % OT BeIMUUHBI
pa3psiBa KoJibla JlaHaosbTa.

O6cyxaeHune

Tak KaKk OgHUM M3 TIOJIOXEHUI pa3pabdaThiBaeMOI
TUTIOTE3bl O TIPUPOAE (PYHKIIMOHABHBIX HAPYHICHUA
3PUTETLHOTO BOCTIPUSITHUS TIPY TIM30(DPEHUY SIBIISIETCS
TOBBIIIIEHWE YPOBHSI BHYTPEHHETO IIIyMa B pe3yjbTaTe
paccoriacoBaHus pabOThl MarHO- W MapBOLIEJUTIONSIP-
HOIi crcTeM, OBUIO TIPEANTPUHSITO HACTOSIIEE UCCIIENO0-
BaHUE.

Pe3ybsraThl €ro Mo3BOJSIIOT CAEIATh BBIBOJ, O TTIOBbI-
IIEHUU YPOBHSI BHYTPEHHETO IITyMa U COOTBETCTBEHHO
CHUXXEHUU TIOMEXOYCTOWYMBOCTU TPU INU30(DPEHUM.
OCHOBHBIMM  MEXaHU3MaMU TOMEXOYCTOWYMBOCTH
MOXHO CUUTATh (OWIBTPALIMIO CUTHAJIA U KOHKYPEH-
LIVIO OTAEJbHBIX HEMPOHHBIX aHCaMOJIel, aKTUBUPO-
BaHHBIX BCJIEACTBUE aHAIM3a TMapayjieibHO WHOOp-
Manuu. B cirydae 3amepa oCTpOThI 3peHUST BO3HUKAET
IIyM TUCKPETU3ALNU W MYJIBTUTIMKATUBHBIN 1ITyM.
CHUXeHNe BEJTMYMHBI ITyMa TUCKPETU3alNU obecTie-
YMBAETCS KaK ONTUYECKOUN DYHKIMEN paccessHUs, TaK
U B PEUENTUBHBIX MOJISIX TAHTTMO3HBIX KJIETOK CETYaT-
Ku. PerienTuBHbBIE MOJISI TAHTIIMO3HBIX KIIETOK CETYaTKU
YMEHBIIAIOT BEJTMYMHY ITOTO IITyMa B 00JIaCTU CPETHUX
MPOCTPAHCTBEHHBIX YaCTOT, 32 CYET MPOCTPAHCTBEH-
HOTO ¥ BPEMEHHOTO HaKOTUIeHUs. PelienTuBHbIe MO
3pPUTETLHON KOpPbl MUHUMU3HMPYIOT TIOMEXYy B COOT-
BETCTBUU C T€OMETPUEil BXOMHOTO CUTHasIa. DTO 0be-
CTIEYMBAIOT PELIETITUBHBIE TTOJISI HEMPOHOB 3pUTENILHOM
kopbl. HapyiiileHre paGoThl pelienTUBHBIX MOJei Tpu-
BOIMT K Pa3BUTHIO (GUIIBTPALIMOHHON arHO3UM, HATIPH -
Mep TIpU HEHPOOMPTATBEMONIOTMYECKUX 3a00IeBaHUSIX.
B pesynbrare Bo3pacTtaeT ypoBeHb BHYTPEHHETO ITyMa.

PesynbraTel HacTOSIIIETO MCCIENOBAHUS CBUJIE-
TEJTBCTBYIOT O TOM, YTO KaK B HOpME, TaK U TPHU -
30(peHnn HaloXeHue Ha n3obpaxkeHue ctumyna 30 %
1 40 % moMexu IPUBOIUT K TOCTOBEPHOMY CHIKEHHIO
MPaBWJIBHOCTY OTBETOB, COOTBETCTBEHHO OCTPOTE 3pe-
HUSI TIPU PACTIO3HABAHUM MECTOTIONIOXKEHUST pa3phbiBa
koubiia Jlannonsra. C yBeTMUeHUEM BHEITHEH TOMEXU
10 40 % BHEUIHUH IIyM HaKJIaJbIBaeTCs Ha BHYTPEH-

HUi1 [8], curHAN 3ariyliaeTcss, 1 pacro3HaBaHHUE 3a-
TpyaHsieTcs. To eCTb BHYTPEHHMUIT IITyM SIBJISIETCST DYH-
JMaMEHTaJIbHBIM OrpaHMYCHHEM BOCIpUATUSI. B cBOeM
MCCeIOBAHMU Mbl HE UCIONb30Baiu Oojiee yeMm 40 %
YPOBEHb IIIyMa, MOCKOJIbKY AaHHbIe JUTepaTyphbl [12]
CBMIETEJIBLCTBYIOT O TOM, UTO mpu rnomexe B 50 % Be-
POSITHOCTh MPABUJIBHBIX OTBETOB JJISI OMHOKYJISIPHOTO
3pEHUSI COOTBETCTBYET YPOBHIO CITyJaifHOTO rafaHus —
0,25.

HauGonee BbIpaxkeHHbIM, MO CPaBHEHUIO C HOP-
MO, YBeJIMUYCHNE YPOBHS BHYTPEHHETO IITyMa y Iia-
LIMEHTOB, CTPANAIOIINX IN30MDpeHne, ObUIO TIPX Ha-
noxeHun 30 % BHEIIHEro IiiymMa ¢ pa3MepoM IIOMeXu
25 % ot BenM4MHBI pa3Mepa pa3pbiBa Kojibla. [10BbI-
IIIEHNE YPOBHS BHYTPEHHETO IIyMa MPpU MN30DpeHNN
paccMaTpuBaeTCs HaMM KaK pe3yJbTaT paccoryiaco-
BaHUS pabOTHI TAPBOLICIUTIONSPHBIX W MarHOLEJITIO-
JIIPHBIX KaHaJIoB 00paboTku mHpopMaunu [20—23].
IToMexoyCcTOMUYMBOCThL SIBJSIETCSI Ba*KHOW XapakTe-
PUCTUKOM 3PUTEIBHBIX KaHAJOB, YYBCTBUTEIBHBIX K
pa3HBIM NPOCTPAHCTBEHHBIM yactotam [1, 6—7, 10].
IIpocTpaHCTBEHHO-YACTOTHBIN CIIEKTP IIIyMa IIEpPBO-
ro Kackajaa 3pUTEJIbHOM CUCTEMbI IIMPOKOIOJOCHBIN.
BHyTpeHHUIT 1IyM MMeeT IoabeM B 00JIACTU HU3KUX
U BBICOKHUX TPOCTPAHCTBEHHBIX YaCTOT. DTH MOIBEMBI
UMEIOT pa3Hyto Inpupony. KoHTpacTHbIN BHYTpeHHUM
IIyM B HU3KO- M CPEIHEYACTOTHON O0O0JACTSIX MpO-
CTPAaHCTBEHHBIX YACTOT OINPEHEISICTCS XapaKTepPUCTH-
KaMM CBS3eM MEXIy TOPU3OHTAJIbLHBIMU KIIETKAMM
ceTyaTKM. B mpocTpaHCTBEHHO BHICOKOYACTOTHOM 00-
JIACTM 3HAYeHUE BHYTPEHHETO IIIyMa — 3TO IpaKTHUIe-
CKH IIIyM OUCKPETHU3ALMU N300pakeHMsI, OCYIIICCTBIIS-
eMbIii Mo3aukoii doropenentopoB [15]. Co3peBaHue
TOPU30HTAJIBHBIX CBSI3¢ii B TEUCHME TTEPBBIX JIET KU3HU
ITO3BOJISIET YMEHBIIIUTD 3HAYEHNE BHYTPEHHETO IIIyMa B
001aCTU CpeIHUX MPOCTPAHCTBEHHBIX YACTOT, 32 CUET
VIy4YIIeHNsT HaKOIUICHWSI B TIpeAesiaXx peLielITUBHOIO
mmosist. [ToaToMy y mereii 1o ceMM JIeT ¢ KaxKIbIM TOIOM
ITOBBIIIIACTCSI KOHTPACTHAS YyBCTBUTEIBHOCTD B 00J1a-
CTU CPEIHUX W BBICOKUX IPOCTPAHCTBEHHBIX YaCTOT U
MPaKTUYECKU HE MEHSETCS B 00JacTM HU3KUX. Mexa-
HU3M TTOBBIIICHUS] YYBCTBUTEIIBHOCTHU B 00JIaCTH BBICO-
KHUX IIPOCTPAHCTBEHHBIX YACTOT CBSI3aH C CO3PEBaHNEM
¢oBeoITBI, TOSIBICHUEM MEJIKMX PELIeNITOPOB U Oosee
IUIOTHOM MX yIaKoBKOH. B pe3ynbrare ymMeHbLlIaeTCs
IIyM IWCKPETH3allMd B BBICOKOYACTOTHOI 00JIACTH,
PELIeNTOPHI JTYYIlle 3aXBaThIBAIOT (POTOHEI. TeM caMbIM,
YaCTOTHO-KOHTPACTHAS XapaKTepPUCTHUKA IIPHUOOpeTaeT
BUI, IPUCYIINIT B3POCIIOMY YEJIOBEKY.

Hacrosiiiee pabota siBjisieTcsl TPOJOJIKEHUEM HUC-
CJIeI0OBAaHUI, BBITTOJHEHHbBIX HAILIMUMKW OTEYECTBEHHbI-
MM yueHbIMHE e1ie B 1998—1999 rt. — P. E. JlanbKoO ¢ co-
aBropamu [4, 28—29]. Dt uccaenoBaHUs TTOCTPOCHBI
Ha MOJIEJIM COTJIaCOBaHHOM (PUIJIBTPALIMK B 3pUTEIbHOIM
CHCTEeMe YeJIoBeKa, OCHOBAaHHOI Ha TEOPUM CTaTUCTH-
YeCcKUX peuieHui [6]. ABTopamMu OBIJIO YCTAaHOBJIEHO,
YTO 3IOPOBBIM UEJIOBEK Pa3iWyaeT IMPOCThie (UTYPHI
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Ha (poHe CIydaiHOro IiyMa IOYTH TaK Xe, KaK ONTH-
MaJibHBIA HaOIogaTelb, OQHAKO CYLIECTBYIOT OIIpe-
JeJieHHble pas3nuyus. s onucaHusi 3TUX PasIudMil
H. Barlow BBen monsTe 3((eKTUBHOCTU HaOJIOIE-
HuUs [24—27]. DddeKTUBHOCTD SIBIISIETCS MEPOit pacxo-
KIEHUST MEXIY 3KCIIEPUMEHTAIbHBIMU pe3yJbTaTaMuU,
MOJy4eHHBIMU B 3afauye OIO3HAHUS OOBEKTOB, U pe-
3yJIBTaTaAMU, TMOJYYEHHBIMU COIVIACHO KOMIIbIOTEPHOM
MOJIEeJIY UeaJbHOro HabIoaaTes.

Jlumepamypa

1. Inezep B. /., Ilykkepman . U. MHbopmanms u 3pe-
Hue. — M. — JI.: U3natenbcTBO AKanemun Hayk, 1961. —
183 c.

2. Tompmosckas U. JI. [IcuxoTporHas Teparnusi 1 OpraH 3pe-
Husa. — M.: MenuumHa, 1987. — 128 c.

3. TIypoeuu W. 4., IlImykaep A. B., 3aiinesa 10. C. Ilunamu-
Ka HEIPOKOTHUTUBHOTO (DYyHKIIMOHUPOBAHNS OOJTBHBIX HA
HaYaJIbHBIX ATArax pa3BUTHS N30 PEHNH U PACCTPOICTB
30 peHNIecKoro crekrpa // KypH. HeBpoJorMM U
ncuxuatpun. — 2012. — T.112. — Ne 8. — C. 7—14.

4. JHanbko P. E., Kpacuisnukos H. H., Kysnenos A. B., JInt-
punnes C. B., Manaxos 10. K., Illeaennn 10. E. Koad-
bunmeHt >¢deKTUBHOCTU 3PUTETHLHOTO BOCTIPUSITUS
y 3I0pOBBIX HabIIOmaTesneil u y GOJTbHBIX HeBpo3aMu //
OnTuyeckuit XypHai. — 1999. — Ne 66 (10). — C. 65—67.

5. Jlemkosuu A. A., Illenermn 0. E. U3smepeHne ypoBHS
BHYTPEHHETO IIlyMa 3pUTEIbHOI CUCTEMBI TIPU ee mopa-
JKEHUSIX (HOBBIY MeTo[ B HeiipoodTambMonorun). boesbie
TOBpeXAeHUsT opraHa 3peHus. — Mzn. 1. BoeHHO-Men.
yripaB. MO P® u BoenHno-men. akan., 2000. — C.84—85.

6. Kpacuabuukos H. H. BiusiHue 1myMoB Ha KOHTPAaCTHYIO
YYBCTBUTEIBHOCTb M Pa3pelIaollylo CIIOCOOHOCTb TIPU-
€MHOI TeneBU3nOHHOU TpyOku // TexHuka TteneBume-
Hust. — 1958. — T.25. — C. 26—43.

7. KpacuabaukoB H. H. Teopus nepenauu v BOCHPUSITUS
n3obpaxeHuit. — M.: Panuo u cBasb, 1986. — 247 c.

8. Kpacumbamkos H. H., Ilexemmn IO. E. YacroTtHo-
KOHTPACTHAS XapaKTEPUCTUKA 3PUTETHHOM CUCTEMBI TTPU
Hanuuuu nomex // dusuonorus yenoBeka. — 1996. —
Ne 22 (4). — C.33-38.

9. Kpacwibankos H. H., Ilenemmn 0. E. Monens ¢op-
MUPOBaHUS YaCTOTHO-KOHTPACTHOW XapaKTePUCTUKU
3PUTEIBHON CUCTEMBI B 3aBUCHUMOCTU OT OCBEIIEHHO-
ctu cetyatku // CeHcopHble cucteMbl. — 1997. — Ne 11
(3). — C. 333-339.

10. JIpiraes C. A., Illocrak B. 1. 3HaueHne SMOLMOHATBLHBIX
TPOIIECCOB Y YeJI0BeKa B MEXaHU3MaxX aHAIN3a BIUSHUS
pa3sHOKOHTpAcTHOW crumynsauuu // 2KypHan BbIcLIei
HEepBHOIi fesTenbHOCTU. — 1993. — Ne 43(6). — C. 1067—
1074.

11. Mypasbesa C. B., lemkosny A. A., Illenemun 1O. E. Mar-
HO- ¥ TIApBOCHUCTEMBI YeJIOBEKA W U30MpaTeIbHbIE HApY-
meHus ux padotsl // Pocc. dusnon. xypH. um. M. M. Ce-
yeHoBa. — 2008. — Ne 94 (6). — C.637—649.

12. Mypasbesa C. B., Illycros E. b., Cokosos H. /I. u np. Uc-
clleoBaHNe OMHOKYISIPHOW W MOHOKYJISIDHON OCTPOTBI
3peHust B ycinoBusx nomexu // C6. TpymoB 9-it Mexmy-
Hap. KoH}. «[IpukmagHas ontuka — 2010». — CII6.,
2010. — C. 350—354.

DDhEeKTUBHOCTL OMO3HAHUS MOXET YKa3bIBaTh Ha
(YHKIIMOHAIBHOE COCTOSIHME 3PUTEJILHON CHCTEMBI,
CIOCOOHOCTHU OIO3HAHUSI OOBEKTOB U TIPUHSITHUS pellie-
HUS, & TAKXKE COCTOSIHUE OTAENbHBIX KOMIIOHEHTOB 3pH-
TEJIPHOTO aHAJIU3aTOPa B COOTBETCTBUY C MOIEJIBIO COTTIa-
coBaHHOI (pmbTpanyu [9]. [TosToMy KpaitHe 3aMaHIMBO
MMPYMEHEHHWE 3TOTO TOAXoda K M3YYECHUIO HapyIIeHMA
3PUTEIIBHOTO BOCTIPUSITHSI TIPH HEWpOoAeTreHepaTUBHBIX
3aboneBanusx [11, 16] u neuxomarosnoruu [20—23].

13. MypaBbeBa C. B.,. Illenemun 0. E., Jlemko-
BHY A. A. 3putesibHbIe BbI3BaHHBIE MOTEHUMAbI 4Ye-
JIOBeKa Ha IIaXMaTHBIN MaTTepH pa3HOTO KOHTpacTa B
YCIIOBUSIX TIOMEXM TIpU paccestHHOM ckiepose // Pocc.
duszuon. xypH. um. 1. M. Ceuenora. — 2004. — T.
90. — Ne 4. — C. 463—473.

14. Mypasbea C. B., lemkoBuu A. A., [llexenun 1O. E. Mar-
HO- ¥ TIapBOCHCTEMBI YeJIOBeKa W N30MpaTeIbHbIe Hapy-
meHus ux pabotsr // Pocc. dusmon. xypH. um. . M. Ce-
yeHoBa. — 2008. — T. 94. — Ne 6. — C. 637—649.

15. Tpuonos M. WM., Illenemun 1O. E., Ilasios H. H.,
Ilapesuy B. I., [Tonos A. B. MccienoBaHure 4acTOTHO-
KOHTPACTHOM XapaKTEepPUCTUKU 3PUTEILHON CUCTEMBI B
yeinoBusix omex // @usnonorus yenoseka. — 1990. —
Ne 16 (2). — C. 41-45.

16. @unn 1. CoracoBaHHbIe (DUIBTPBI, BEHBIETHI U CTATH-
CTUKa HATypaJIbHBIX ClieH // ONTHYecKWil XypHalx. —
1990. — Ne 66 (9). — C. 25-36.

17. IllamMmmuHoBa A. M. MI3MeHeHMe opraHa 3peHusl y 00JIbHBIX
mm3odpeHnell Ipy JIeueHU HeliposienTukaMu hheHoTha-
3UHOBOTO psina / ABroped. KaHm. auc. — 1972. — 22 c.

18. Ienemun IO. E. TTpocTpaHCTBEHHO-YaCTOTHAST XapaKTe-
pYICTUKA W OCTPOTA 3PEHUS 3PUTETHHOU CUCTEMBI UeJio-
Beka. — [J1aBa 4 B pykoBoacTBe «buodn3rnka ceHCOPHbIX
cucteM». — [lon pen. B. O. Camoitnosa: CII6., 2007. —
C.63—111.

19. Ilenemnn 1O. E., Mypasbesa C. B., /lemkoBuu A. A. 3pu-
TeJIbHBIE BBI3BAaHHBIC IOTCHIIMAIBI YeJIOBEKA Ha IIIaxMar-
HBII MaTTepH Pa3HOTO KOHTPACTa B YCIOBUSX ITOMEXU
TpU paccestHHOM ckiiepo3e // Pocc. dusmon. XypH. —
2004. — Ne 4, — C. 463—473.

20. INomuua U. U., Illenenun IO. E., Konkuna C. A., IIpo-
Hun C. B., Bennepa A. I1. McciaenoBanue mapBoLEITIO-
JISIPHBIX ¥ MarHOLIEJUTIOJISIPHBIX 3pUTEbHBIX KAHAJIOB B
HOpMe U Tipu Ticuxorarojioruu // Pocc. dusnon. xypH.
M. M. M. CeuenoBa. — 2012. — T. 98 (5). — C.657—
664.

21. INommna M. U., IMlexemnn 10. E. KoHTpacTHas 4yB-
CTBUTEJILHOCTbD Y OOJIBHBIX IM30GpeHUeH ¢ pa3HON -
TEJIBHOCTBIO 3aboneBanus // Pocc. dusmon. XypH. UM.
H. M. CeuenoBa. — 2013. — T. 99 (8). — C. 657—664.

22. Ilommna U. U., Ilenemun 1O. E., Cemenosa H. B., Ilpo-
HuH C. B. OcoOEHHOCTH 3pHUTEIBLHOTO BOCIPHSTUS Y
OOJIBHBIX IMM30(DpeHUE MPU Teparmuv aTUMTUYHBIMA U
TUTIMYHBIMU HelponenTukamu // CeHCOpHBIE cucTe-
Mbl. — 2013. — T. 27 (2). — C.144—152.

23. Illommna U. U., Ilexenun 10. E., Cemenosa H. B.
KoHTpacTHO-4acTOTHAsA YYBCTBUTEIBHOCTh y OOJBHBIX
mu30oppeHNeit Tpu Tepanmuu ATUMMWYHBIMU M TUITHNY-

OdTanbmonorudeckuii xypHan Ne 4, 2014

77



Bonpocsl knmHuyeckoit optansmonorumn

24.

25.

26.

27.

28.

10.

11.

12.

HBIMU Heliponentukamu // ®usmonorus dyenoBeka. —
2014. — T. 40 (1). — C.1-6.

Barlow H. Temporal and spatial summation in human vi-
sion at different background intensities // Journal of Phys-
iology. — 1958. — V. 141. — P.337—350.

Barlow H. Measurements of the quantum efficiency of
discrimination in human scotopic vision // J. Physiol. —
1962. — Vol.160. — P. 169—179.

Barlow H. B. A method of determining the overall quan-
tum efficiency of visual discrimination // J. Physiology. —
1962a. — Vol.160. — P.155—161.

Burges A. E., Wagner R. F., Barlow H. B. Efficiency of
human visual signal discrimination // Science. — 1981. —
V.214. — P. 93—-94.

Dan’ko R. E., Kuznetsov A. V., Litvintsev S. V., Malakhov Yu.
K., Krasilnikov N. N., Shelepin Yu. E. Efficiency of visual

References

Glezer VD, Tsukkerman. Information and vision. M. — L.:
Izdatelstvo Akademii nauk; 1961. 183 p.

Goldovskaia IL. Psychotropic therapy and visual organ.
M.: Meditsina; 1987. 128 p.

Gurovich IYa, Shmukler AB, Zaitseva YuS. Dynamics of
neurocognitive functioning of patients in the early stages
of schizophrenia and schizophrenia spectrum disorders.
Zhurn. Nevrologii I psikhiatrii. 2012;112(8):7—14. Rus-
sian.

Danko RE, Krasilnikov NN, Kuznetsov AV, Litvintsev SV,
Malakhov YuK, Shelepin YuE. Efficiency factor of visual
perception in healthy observers and patients with neuroses.
Opticheskii zhurnal. 1999;66(10):65—7. Russian.
Deshkovich AA, Shelepin YuE. Measuring the level of the
internal noise of the visual system in its lesions (new meth-
od in neuropathy). Combat damage to the organ of vision.
Main Military-Medical Directorate of the Ministry of De-
fense and Military Medical Academy. 2000. 84—85.
Krasilnikov NN. Effects of noise on contrast sensitivity and
resolution of the television picture tubes. Tekhnika televi-
deniia. 1958;25:26—43. Russian.

Krasilnikov NN. Theory of image transmission and sensing.
M.: Radio I svyaz.; 1986. 247 p.

Krasilnikov NN, Shelepin YuE. Frequency-contrast char-
acteristics of the visual system in the presence of interfer-
ence. Fisiologiia cheloveka. 1996;22(4);33—8. Russian.
Krasilnikov NN, Shelepin YuE. Model of the formation
of frequency-contrast characteristics of the visual system
depending on the retina illumination. Sensornyie sistemy.
1997;11(3):333-9.

Lytaiev SA, Shostak VI. Meaning of emotional processes
in humans in analyze mechanisms of the impact of differ-
ent contrast stimulation. Zhurnal vysshei nervnoi deiatel-
nosti. 1993;43(6):1067—74. Russian.

Muravieva SV, Deshkovich AA, Shelepin YuE. Magno
and parvosistems of the humans and selective violations
of their work. Ross. fiziol. zhurn. im. I. M. Sechenova.
2008;94(6):637—49. Russian.

Muravieva SV, Shusrov YeB, Sokolov ND et al. Study of
monocular and binocular visual acuity under interference.
Proceedings of 9" International conference «Applied op-
tics — 2010». SPb.; 2010.

29.

30.

31.

32.

20.

21.

22.

23.

perception in healthy observers and in patients with neuroses
//J. Opt. Technol. — 1999. — Vol. 66 (10). — P. 896—897.
Krasil’nikov N. N., Krasil’'nikova O. 1., Shelepin Yu. E.
Study of the efficiency of the human visual system in
recognizing static images // J. Opt. Technol. — 2002. —
Vol. 69 (6). — P.397—402.

Pelli D. The quantum efficiency of vision. — Cambridge
University Press, 1990. — P. 3—24.

Shelepin Y., Krasilnikov N., Krasilnikova O. What visual
perception model is optimal in terms of signal-to-noise
ratio? // SPIE «Medical imaging». San-Diego. — 2000. —
Vol. 398. — P. 27-35.

Silverstein S. M., Keane B. P. Perceptual organization
impairment in schizophrenia and associated brain mecha-
nisms: review of research from 2005 to 2010 // Schizophr.
Bull. — 2011. — Vol.37. — P.690—699.

Ilocmynuaa 28.05.2014

. Muravieva SV, Shelepin YuE, Deshkovich AA. Visual

evoked potentials of human to different contrast chess pat-
tern under interference in multiple sclerosis. Ross. fiziol.
zhurn. im. I. M. Sechenova. 2004;90(4):463—73. Russian.

. Muravieva SV, Deshkovich AA, Shelepin YuE. Magno

and parvosistems of the humans and selective violations
of their work. Ross. fiziol. zhurn. im. I. M. Sechenova.
2008;94(6):637—49. Russian.

. Trifonov MI, Shelepin YuE, Pavlov NN, Sharevich VG,

Popov AV. Study of frequency-contrast characteristics of
the visual system under interference. Fisiologiia cheloveka.
1990;16(2):41—5. Russian.

. Fild D. Matched filters, wavelets and the statistics of natu-

ral scenes. Opticheskii zhurnal. 1990;66(9):25—36. Rus-
sian.

. Shamshinova AM. Changing the organ of vision in patients

with schizophrenia in the treatment with phenothiazine
neuroleptics. Author’s thesis. 1972. 22 p.

. Shelepin YuE. Spatial frequency characteristics and vi-

sual acuity of human visual system. Chapter 4 in guid-
ance «Biophysics of sensor systems». Samoilov VO, editor.
SPb.;2007. 63—111.

. Shelepin YuE, Muravieva SV, Deshkovich AA. Visual

evoked potentials of human to different contrast chess pat-
tern under interference in multiple sclerosis. Ross. fiziol.
zhurn. im. I. M. Sechenova. 2004;90(4):463—73. Russian.
Shoshina II, Shelepin YuE, Konkina SA, Pronin SV, Ben-
dera AP. Study of parvocellular and magnocellular visual
channels in normal and psychopathology. Ross. fiziol.
zhurn. im. I. M. Sechenova. 2012;98(5):657—64. Russian.
Shoshina II, Shelepin YuE. Contrast sensitivity in schizo-
phrenic patients with different duration of the disease.
Ross. fiziol. zhurn. im. I. M. Sechenova. 2013;99(8):657—
64. Russian.

Shoshina II, Shelepin YuE, Semenova NB, Pronin SV. Pe-
culiarities of visual perception in schizophrenia patients in
the treatment with atypical and typical neuroleptics. Sen-
sornyie sistemy. 2013;27(2): 144—52. Russian.

Shoshina II, Shelepin YUE, Semenova NB. Contrast-fre-
quency sensitivity in schizophrenia patients in the treat-
ment with atypical and typical neuroleptics. Fisiologiia
cheloveka. 2014;40(1):1—6. Russian.

78

OdTanbmonorudeckuii xypHan Ne 4, 2014



Bonpocsl knnHuyeckoi optansmonorum

24.

25.

26.

27.

28.

Barlow H. Temporal and spatial summation in human vi-
sion at different background intensities // Journal of Phys-
iology. 1958;141:337—-50.

Barlow H. Measurements of the quantum efficiency
of discrimination in human scotopic vision. J. Physiol.
160:169—179. 1962.

Barlow HB. A method of determining the overall quantum
efficiency of visual discrimination. J. Physiology. 160:155—
161. 1962a.

Burges AE, Wagner RF, Barlow HB. Efficiency of human
visual signal discrimination. Science. 1981;214: 93—4.
Dan’ko RE, Kuznetsov AV, Litvintsev SV, Malakhov YuK,
Krasilnikov NN, Shelepin YuE. Efficiency of visual percep-
tion in healthy observers and in patients with neuroses.
J. Opt. Technol. 1999;66(10): 896—7.

29.

30.

31.

Krasil’nikov NN, Krasil’nikova OI, Shelepin YuE. Study of
the efficiency of the human visual system in recognizing
static images. J. Opt. Technol. 2002;69(6):397—402.

Pelli D. The quantum efficiency of vision. Cambridge Uni-
versity Press. 1990. 3—24.

Shelepin Y, Krasilnikov N, Krasilnikova O. What vi-
sual perception model is optimal in terms of signal-
to-noise ratio? SPIE «Medical imaging». San-Diego.
2000;398:27—35.

. Silverstein SM, Keane BP. Perceptual organization impair-

ment in schizophrenia and associated brain mechanisms:
review of research from 2005 to 2010. Schizophr. Bull 2011;
37: 690-9.

Received 28.05.2014

OdTanbmonorudeckuii xypHan Ne 4, 2014

79





