IIcuxonorus. JKypuas Boiciieil 1IKOJIbI 9KOHOMUKHU.

2014. T.11. Ne 1. C. 7-26.

HENPO®U3NOJOTMYECKUE KOPPEJIATHI
OKUJIAHUSA YTPOKAIONEN NTHOOPMAIINU
IIP1 HEIICUXOTUYECKOM 9HAOTEHHOM
AEIIPECCHUA

E.B. MHAITIAKAHAH, O.C. AHTUIIOBA, B.B. KPIOKOB,
B.H. KPACHOB

Muanakausgn Enena BragumupoBua — crapiimii HAy9HbIH COTPYAHUK
oraeserns Helipodusuosornt GTBY «MockoBckuii HaydHO-UCCIEN0-
BATEJIbCKUI UHCTUTYT Ticuxuatpuu» Munsapasa Poccuu u saGopa-
topun BH/I yesiopeka OTBYH «Uucrutyr BH/I u neiipodusunonornn
PAH», kananaaT 6M0JOTUIECKUX HAYK.

Konraxrpr: koala2006@mail.ru

Antunosa Osnbra CepreeBHa — CTapuInii HAYYHbIH COTPYAHUK OT/ETIe-
HUS paccTpoiicTB ah@eKTUBHOTO CHEKTpa C TPYIION HCCIeOBAHMS
nenpeccuit @TBY «MOCKOBCKHIT HAyIHO-HCCIEI0BATEIbCKIIT HHCTH-
TYT neuxuarpuny» Munzapasa Poccnu, KauauaarT MeNIMHCKIX HAYK.
KownraxTsr: olgaant77@gmail.com

Kproxos Bagnm BukToposmy — Beaymnii HayqHBIH COTPYIHNK OT/IETe-
HUsE paccTpoiicTB ahdEKTUBHOTO CHEKTPa € TPYIION MCCIIET0BAHMS
nerpeccuii OTBY «MockoBckuit HaydHo-1CCIe10BaTeNbCKIA HHCTH-
TYT neuxuarpuny» Munsapasa Poccnn, KaHIMIAT MEAUITTHCKUX HAYK.
Kownraxrer: vkrjukov@yandex.ru




8 E.B. Mnayaxansan, O.C. Aumunosa, B.B. Kproxos, B.H. Kpacnos

Kpacuos Basepmuii Hukosaesuu — mnpodeccop, nupekrop OI'BY
«MockoBckuil Hay4yHO-UCCIE0BATEALCKUN MHCTUTYT IICUXUATPUU»
Munszapasa Poccun, 10KTOp MEMIIMHCKUX HAYK.

Konrakrsi: krasnov@mtu-net.ru

Pesiome

Mpbl ucceoBain HEOCO3HAHHOE OJKUIAHUE YIPOXKAIOIIEH U HeHTPAIbHOI 3pUTEIbHOI MHGBOP-
Mal[K Y HAIMEHTOB C BHIOICHHOIT Jerpeccueil 1 3/[0pOBbIX J0OPOBOJIBIEB COOTBETCTBYIONIETO
Bo3zpacra. Muorokananrsaast IIT 3anmcpiBagach ¢ vactotoii orudposku 500 Tt mpu BRITOTHEHUT
HCHBITYEMbIMU KAaTETOPU3AIlNN MOHOXPOMHBIX CTUMYJIOB Ha H306pa>KeHI/IH JIIOI[CI?I " JKUBOTHBIX.
[TonoBuHa m306paxkeHnii — HEHTPaJIbHbIE, APYTas MOJOBHHA — YIPOKAIOIINE CTHMYJIBI,
B Pe3yJIbTaTe MCIOJb30BAIKUCh YEThIPE KATEropuu CTUMYJIOB. [Ipeayrnpexaaonime CTUMYJIIbI
(4eTpIpe MpocThbie (HUTYPBI, IO OJHO /IS KaXK/I0W U3 YEThIPEX KAaTerOpuil) MoJaBajnuch 3a 2 ceK
nepeji U300PaKEHUSIMHE, U UX CBsI3b He OOBSICHSIACH. [10c/Ie BBITIOIHEHUST KATErOPU3aIluU UCTIbI-
TyeMble JIOTOJHUTEILHO OIEHUBAIU U300PaKEHUS] KaK HelTpaJbHble WU 3MOIMOHAJIbHBIC,
AHaTM3MPOBAIKCD TTOBEACHICCKUE TIOKa3aTesn (BpeMs MOTOPHON PEAKIIMU 1 MPOLEHT OIUOOK )
U aKTUBHOCTH MO3Ta IIPU OKUAHUM PasHbIX KaTeropuil msobpakeruii B mpomexytke 1000—2000
MCEK TIOCJIe TIPE/IbSIBJICHUS TIPEAYIPEKIAIONIET0 CTUMYJIA, YTO COOTBETCTBYET MEJICHHOI BOJTHE
oxkunanust. CBsi3b MPELyIPEKAAOINIEr0 CTUMYJIA U ONPEAEICHHON Kareropuu uso0paKkeHui
WCIBITYEMbIMU HE 0OCO3HABAJIACH /10 OKOHUAHMS MCCJIEI0BAHNS, TEM HE MEHee B ME/IJICHHOBOJIHO-
BOU aKTMBHOCTH MO3ra HabJIH0anIuCh 1ocToBepHblie pasinuust (p < 0.05) Mex1y HeHTpaIbHBIMU
¥ SMOLMOHAJIBHBIMY TIaPHBIMU YCIOBUAMM 33Ja4U, T.€. ahdekT aMOIMOHATBLHON MO/ JIALUN.
IMOIMOHAIbHASL MOALYJISIIIUS TIPU OKUIAHUN U300PaKEHUIT JII0ell Y MalMeHTOB Oblia 3HAUN-
TEJIbHO GOJIbIIIE, YeM B KOHTPOJIE B IIEPeHUX 00J1acTsIX Mo3ra ([IPEUMYIIECTBEHHO IPABOTO MOy -
mapust). DGPEKT IMOIMUOHATBHON MOYJISAUU [IPH OKUIAHIUK U300PaKEHUI JKUBOTHBIX JIOKA-
JIMB0BAJICS. B LIEHTPAJIbHO-TEMEHHBIX UJIU 3aTBUIOYHBIX 00JIACTSIX, a TAKKe HAOJFONAIUCD MOy~
[IapHbIC PA3IMUYUsT MEKIY KOHTPOJIEM W HaiueHTaMu. MOXKHO NpPEeANooKUTh, YTO OXKUIaHUEe
CONUATBHON Yrpo3bl (M300paskeHus JIH0ell) U yIPo3bl APYruX TUIOB ((pusuuecKas yrposa B BUIE
arpeCCUBHBIX JKMBOTHBIX B HaIlllEM HCC]IeIIOBaHHH) Sal[el'/JICTByeT Ppa3Hble MEXaHU3Mbl, KOTOPbIC
MOTYyT I/I36I/IpaTeJIbHO HapymaTbCA IIPpU IMICUXOIATOJIOTHUN.

KimoueBbie cioBa: DT, 3putesbHast BbI3BaHHAsi aKTUBHOCTD, BostHa oxuzganusi, CNV, amornu,
JIATIEBAsT 9KCIIPECCHst, JIETIPECCHSL.

BBeneunne

Hapymenust B 06paboTke aMOIHO-
HAJIBHON MHGOPMAINK, XapaKTepHbIe
JUUIST TIAIIMEHTOB C JIETIPecCheii, MpuBo-
JAT K KOMMYHUKATHBHBIM TPOOIeMaM
U TPYAHOCTSIM TIPU BBITIOJHEHUH pabo-

YrX 00sI3aHHOCTEH U B MOBCEIHEBHOI
sx&u3Hu. HecMoTpst Ha 60JIbIoi 0Obem
yIKe TI0JTyYEHHBIX JJaHHbIX, MEXaHU3MBI,
JiesKaliue B OCHOBE TaKMX HapylleHMuii,
JI0 KOHIIA HE SICHBI, TOATOMY HCCJIE0-
BaHus B o6JacTu Heiipodusuosornu
JETPEecCur TPOIOJIKAIOT COXPAHSTH
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CBOIO HAYYHYIO U KJIUHUYECKYIO aKTy-
JIbHOCTD, 4 UX PE3YJIBTATHl MOTYT CITO-
coOCTBOBATH OTNITUMU3AIINN THarHOCTH-
KU U JIEYEHWSI.

OG6paboTka 3M0POBBIM MO3IOM JIIO-
OBIX 9MOIMOHAJIBHBIX CTUMYJIOB 3aTpa-
ruBaer Muorue ctpyktypbl (Lindquist
et al, 2012). B uyacTHOCTH, 9MOIIMO-
HaJIbHbIE JIMIA B HOPME aKTUBUPYIOT
o6mactu mosra (Fusar-Poli et al., 2009),
B KOTOPBIX y TAIUEHTOB C JETpeccrueit
bukcupyiorcss nsmeHeHust (AHATOMU-
yeckue WM (QYyHKIIMOHAJIBHBIE) OTHO-
curenbho Hopmer (Bylsma et al., 2008;
Fitzgerald et al., 2008; Price, Drevets,
2012). OxHako MeTaboIMYecKue ecie-
JOBAaHUST MAIMEHTOB JAai0T ITPOTUBO-
peUYmrBbIe PE3YJLTAThl, KAK W JJEKTPO-
(busnosoruueckre uccAEOBaHUS C
UCTIOJIb30BAHUEM OMOIMOHABHBIX JIUI]
(Jaworska et al., 2012; MuxaiiioBa u
1p., 2000). Kpome pazsimanii B mapaanr-
Me WCCTIEOBAHNS U CTUMYJIBHOM MaTe-
puaje, 9T0 MOXKeT ObITh BBI3BAHO TEM,
4TO BO MHOTHX paboTax HeIOCTATOYHO
YUUTBIBAETCS TPUPOJA JETPECCUBHBIX
COCTOSTHUIT W TaKHhe XapaKTePUCTUKH,
KaK TSOKECTh JIETIPECCHM, ee KIMHUJe-
CKHE XapaKTEePUCTHKH, CUHIAPOMAJIb-
Hble 0COOEHHOCTH U T.JI.

Munnannaa u mpedpoHTaIbHAT
kopa (ITMK) naubGosee 4acTo yrnomu-
HAIOTCSI B CBSI3U C HApYIIEHUSIMU B
06paboTKe IMOIMOHAIBHOI HHpOPMa-
1y 1ipu ferpeccun (Stuhrmann et al.,
2011; Diener et al., 2012). Peaxiuio
BeHTpOMenanbHbIX oT/esoB [TDK Ha
[MO3UTUBHbIE U HEraTWBHbIE BbIPAKe-
HUST JIUI CBSI3BIBAIOT C HAPYIIEHUSIMU
CHUCTEMBI BO3HATPAKIEHUS B MO3Te
naruenTos (Keedwell et al., 2005).
Hapyienus aToil cucteMbl OTMEYatoT-
Cs1 TIPU OKUJIAHUY BBIUTPBIIIA WU [TPO-
UTPBIIIA B UCCTENOBAHUSX C <UTPO-
BBIM» JIU3AUHOM Y MAIMEHTOB C Jie-

npeccueii (Stoy et al., 2012). Ha nose-
JIEHYEeCKOM YPOBHE MaI[eHThl OOHapy-
JKMBAIOT MOBBINIEHHOE 0ECHOKOICTBO
MO0 TIOBOAY BO3MOKHOTO HETATHBHOTO
ucxoma coOBITUH, a aKTUBHOCTb HUX
MO3Ta TIPU OXKUJAHUN IMOTTHOHATLHBIX
kapturok (Feeser et al., 2013) wim
usnueckoit 6o (Strigo et al., 2013)
OTJINYAETCSI OT TAKOBOU Y 3/10POBbBIX
JI0GPOBOJIBIIEB.

Osxulane HeraTUBHBIX COOBITHH
CBSI3bIBAETCST C PSIZIOM CTPYKTYDP MO3Ta,
Cpeu KOTOPBIX TepPepHsss 4acTh TO-
scuoit n3suamabl (II11M), nopsonare-
panbhas ITIMOK u opbutodporTadbHasg
kopa (ODK) (Grupe et al., 2013). ITpu
OKMJIAHUN MEKY TIPEAYTTPEKIAIOIINM
U TYCKOBBIM CTUMYJIAMU CO CKaJbIia
pPETUCTPUPYETCS MeJJIEHHAsT BOJHA
oxuganusa. B s3apyGeskHON HaydyHOI
JINTEPATYPE 3TOT KOMIIOHEHT U3BECTEH
kak CNV (contingent negative varia-
tion), win SPN (stimulus preceding
negativity) — HEMOTOPHBIN aHaJoT
CNV. V¥ naiueHnToB c jernpeccueii ata
BOJIHA MOJKET B I[€JIOM OBITh HECIEI[H-
uueckn pexyrmposana (Ashton et al.,
1988). ¥ 310p0oBbIX JI071€H BOJTHA OKU-
JaHUS MOJKeT OBITh crenndudna B
3aBUCUMOCTH OT 3MOIMOHATHHOCTH
oskumaemoro crumyJa (Takeuchi et al.,
2005), u addeKT dMOINOHATIBHON MO-
JLYJISIIIAN MOJKET OTJIMYATBCS OT HOPMBbI
yKe TIPU JUCTUMUU — JIETTPECCUBHOM
COCTOSTHUYM HEBPOTHYECKOTO YPOBHS
(Casement et al., 2008).

MpbI mpearnosiaraeM, 4To Heipodu-
3UO0JIOTUYECKUE OTKJIOHEHUS OT HOPMBI
IpU OKUJAHUM IMOIMOHAJIBHBIX CTHU-
MYJIOB y TallMeHTOB C ISHAOTEHHON
JIEIPECCUEN MOTYT CJIYKUTh MOJIEJBIO
JUUTST UCCJIEIOBAHMST KOTHUTUBHBIX Pac-
CTPOMCTB, CBSI3AHHBIX C HapyIIEeHUEM
IIPOTIECCOB TIPOTHO3UPOBAHUS U AHTHU-
umnanuu npu genpeccusx. OcobeHHo
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UHTEPECHO MOJKET ObITh HEOCO3HAHHOE
oxknmanne. CorsacHo JUTepaTypHBIM
WUCTOYHUKAM, OXUIAHNEe MOKeT OBITh
BBI3BAHO 63 OCO3HAHMS TOTO HPOLEC-
ca, mpuuyeM 3¢pdeKT cHuabHee TIPo-
SABJIETCS [UUIST OKUIAHWS HeraTUBHBIX
AMOIMOHAJNBHBIX BbIPAKEHUN JIUIIA
(Ohman, 1988; Wong et al., 1994).
3aTpyaHeHusi B KOMMYHUKAIUU Yy
[AlMeHTOB MOTYT OBITh BbI3BAHBbI,
IIOMUMO TPOYETO, HApPYIIEHUSIMU B
[IPOrHO3UPOBAHUM U TIPEBOCXUIIIEHUN
cUTyalluii peajbHONW WM MHUMOM
yYIPO3bl, MPUUEM MbI IPENOJaraem,
YTO OKHMJAHWE YTPO3bl PA3HOTO THIA
(conmasbHO WA  OUOJOTMYECKON
OMaCHOCTH) MOXKET OBITh HapyIleHO
crienupuIecK.

B mamrem mcceoBaHUN MCITOTH30-
BaJlaCh MHOTOKaHaJIbHAsA 3anuch OIT,
KOTOpasi JIaeT BBICOKOE MTPOCTPAHCTBEH-
HOe paspelenue, XOTs U He MTO3BOJIIET
JIOKQJIN30BaTh MCTOYHUKU B TIIYOOKHMX
cTpykrypax. beuia npumenena CNV-ma-
pagurMa ¢ HEHUTPAJIbHBIMU U yYTPOKAIO-
UMW 3PUTEJbHBIMU CTUMYJIAMU, U
YYACTHUKY He ObLIH MHMOPMUPOBAHBI O
CBSI3U TPEAYIPERKAAIONIETO CTUMYJIA
(km09a) W OTpeneseHHON KaTeropuu
N300paKeHN. YIPOKAIOIIHe CTUMYJIbI
HMMEIOT BBICOKYIO PEJIEBAHTHOCTD U, BEPO-
SITHO, aKTUBUPYIOT 3aIIUTHBIE PEaKITUN
(Bradley et al, 2001), uro moBbiiaer
BEPOSATHOCTh OOPA30BaHUsI HEOCO3HAH-
HOW acconmarum Mexay KJII0YOM U
n3o6pakeHUusIMU. MBbI TIpeno/iarajm
YBUJIETH PA3JINUUS B AMILJTUTY/IE BOJIHBI
OKMIAHUS B 3aBUCUMOCTH OT IMOIHO-
HAJIbHOCTH OJKUAAEMOTO M300PaKeHUsT
KaK B HOPMe, TaK U y MAIIUEHTOB, & TAKKe
Hpenoaaraii OOHAPYKUTh OTJINYUS B
HEOCO3HAHHOM OJKUJIAHWUU YTPOKAONIe
nHpopMaIuu y HainueHToB ¢ HETICUXO0-
TUYECKOW 9HJOTEHHOW Jerpeccueit
OTHOCHUTETLHO 3/I0POBOTO KOHTPOJIS.

Mertoabl
Hcenvimyemwvie

B uccienoBanuy yuyacTBOBaIH 3710-
poBbie 7106poBosbLbL (13 KeHIUH 1
7 My>x4uH) 1 mannenTsl (11 sxenmun n
7 myskunH). Bee yuacTHUKYM OBLIN TIpa-
BOPYKUMHU C HOPMAaJbHBIM WJIH CKOP-
peKTHpOBaHHBIM 3peHueM. Mccienoba-
HHUE TIPOBOIUIIOCH Ha Oase oTesa pac-
crpoiicTB  ahdeKTUBHOTO CIEKTPa
Mockosckoro HUU nicuxuatpuu ¢ co-
GJII0IEHUEM CTaHIAPTHBIX IPEANuca-
HUI 110 THGOPMHUPOBAHUIO TIATTMEHTOB
U 3/10POBBIX 06POBOJIbIEB. KimHUKO-
[ICUXOIATOJIOTUIECKOE U TICUXOMETPH-
dyeckoe 06CiIel0oBaHne MAIEHTOB OCY-
MECTBISAIOCH KBATM(UITNTPOBAHHBIMA
ncuxuarpamu. Kpurepusmu uckiode-
HUs1 OBLIM paccTPoicTBa MU30(pPeHN-
YEeCKOTO CIEKTPA, JAEIPECCUBHbBIE HAPY-
IIEH ST ICUXOTUYECKOTO YPOBHSI, GUTIO-
Jngpuble adpeKTUBHBIE PAacCTPONCTBA,
CYUIIUIAJIBHBIN PUCK, AJIUKTUBHBIE
pPacCTpONCTBA, STMMUIETICUS U ITTUICTITH-
(hopMHBIE CHHIPOMBI, IEMEHITUH, COMa-
TUYECKKE U HEBPOJIOTHYECKHE 3a00Te-
BaHMS B CTA/[UN JEKOMITEHCAIUH.

[Tarentsr (Bospact ot 22 10 58 Jer,
cpeHee * craHgapTHOE OTKJIOHEHUE
cocraiisiio 39 = 11 j1er) He moJrydaan
dapMakoTepanmio Ha MOMEHT 3aIlliCH
I3I’ KaKk MUHUMYM HeZIeJIO, TIPU 3TOM
13 13 HUX He TOoJIyYaJIu Tepanuio B Teye-
HUE HECKOJIBKUX MECSIIEB JI0 TIOCTYTLIIe-
Hus B crarroHap. [lponomkurensHoCTb
3a00JIeBaHUsT OT €r0 KJIMHUYECKOI
Manubecranum 10 oOparieHus 3a MoMo-
b0 BapbupoBajia or 1 mecsua zo 2.5
Jer. Y Bcex TaIfeHToB 3aboJeBaHue
KJIacCUUIINPOBATIOCH KAaK PEKYPPEHT-
HOEe JIeTTPeCCHBHOE  PACCTPOMCTBO.
Kimnnyecknii BapuaHT JerpecCUuBHOTO
COCTOSIHUSI COOTBETCTBOBAJI KDUTEPUSIM
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TPEBOKHON JMOO TPEBOKHO-TOCKJIMU-
BOI JIETIPECCUU C YepTaMU BUTAJIN3A-
nmnu apdexra (Kpacnos, 2011). B
GONBIIMHCTBE HAGJIONEHWIT TEKY Mt
JENPEeCCUBHBIN 2MU301 ObLI yMepeH-
HOW TSIKECTH, B OT/EJIBHBIX CJIydasix
[epexo/IHON K TSKeJOol U B TpeX CJIy-
JastX HaOJTIOIEHMSIX — JIETKOI TSIKECTH.

s mcuxoMeTpuuecKoll  OIeHKH
YPOBHSI TPEBOTH U JIENPECCHHU HCIIOJIb-
3oBasiuch Illkana Tpesorm Tammibro-
na — Hamilton Anxiety Rating Scale,
wm HARS (Hamilton, 1959), u ITlkana
Jenpeccun Tamuibrona B Bapuanre u3s
17 nyukroB — Hamilton Depression Ra-
ting Scale, wiiu HDRS-17 (Hamilton,
1967). B rpymnme Hamwux MarueHTOB
anauenus o HDRS-17 cocraBisin
23.44 £ 6.28, uTo TI011a/1A€ T B AMATIA30HbI
YMEPEHHOH W TSIKEJION CTENEeHW BbIpa-
JKEHHOCTU JIETIPECCUBHOTO COCTOSTHUST
(ymepennast — ot 16 mo 27, Tskenass —
Bopimie 27). Cpeanue 3HAauYeHUd IO
HARS 6bum 26.22 + 5.79 masa obrmett
TPEBOTH, UTO COOTBETCTBYET JUATIA30HY
YMEPEHHbIX U BbIPAKEHHBIX 3HAUYECHUI.
[Ipn aToM TOKa3zaTe b TCUXMYECKON
tpesoru (14.67 £ 3.66) npeob.ranas Hajt
BBIPAKEHHOCTHIO COMATHUYECKON TPEBO-
m — 11.56 + 3.07 6a/wna.

J106POBOJIBIIBI B KOHTPOJIBHYTO TPYTI-
Iy BBIOMPAIUCh W3 OOJBIION TPYIIIIbI
UCIBITYEMBIX, KOTOPBIE BBIIIOJIHSIJIA Ty
’Ke KOTHUTHBHYIO 3a/1a4y. Ber6op 1mpoBo-
JIAJICS TIO TIOJTY U Bo3pacTy (ot 25 110 59,
cpenree 39 + 12 ser), a o6pasoBareib-
HbBIl YPOBEHD TPYIIT ObLI COMOCTABKM.
[TocKoJIbKY HaIM MAUEeHThI COOOIIAIH,
YTO HE 3AMETHUJIN CBA3U MEKIY KIIOUOM
U KapTUHKON, Mbl BBIOMPAJN B KOHT-
POJIBHYIO TPYIITY TOJBKO TeX J0Opo-
BOJIBIIEB, KOTOPbIE TOKE HE 3aMETUJIN
9TOM CBsA3U. McnbITyemble 13 KOHTPOJIb-
HOII IPYIIIIBI He 0OpaIainch 3a Bpaued-
HOU TICUXWATPUYECKOU TIOMOIIBIO, He

CTpaZlaii  HEBPOJIOTMYECKUMU  WJIU
TSDKEJIBIMUA  COMAaTUIECKUMU  3200J1eBa-
Huamu. [lng uvckiodyenus HepuarHo-
CTUPOBaHHON apHeKTUBHOI TATOJIOTUN
ITPOBOJINJICST CKPUHUHT C HCIOJIb30Ba-
HueMm [ocnuTasbHON KAl TPEBOTU U
nenpeccunn (HADS), xotopas BwITION-
HSLJIACh MCITBITYEMBIMHM HA KOMITbIOTEPE
B mporpamMe [lcuxotect (Hetipocodr,
Poccus). HADS cocrout u3 aByx mnoj-
IITKAJI, BBISBJSIONIMX TPU3HAKU Jle-
npeccun  (HADS-D) wu  TpeBorn
(HADS-A). ¥V Bcex 106pOBOJIbIEB
3HAYEHUsT 00EnX MOIIIKAT COCTABJISLIH
MeHee 7 6aJlIoB, T.e. HAXOUJIMCh B IIpe-
JleJiax HOPMAJIbHBIX 3HAYCHMUIA.

Cmumynot u 06uguiL naan
ucciedosanust

B kavecTBe CTUMYJIOB HCIIOJIb30BA-
JIICh YepHO-6eJtbie (hortorpadun Joeit
U JKMBOTHBIX, B3IJISI KOTOPBIX OBLI
HAMpaBJIeH Ha CMOTPSIIIETO n300paske-
Hue. Bcero 6bu1o 160 msobpasxkenuii,
BbIOpaHHbIX U3 MHTepHeTa u 06pabo-
TaHHBIX B Tporpamme Photoshop; mc-
XOzAHbI (DOH ObLI Be3jge 3aMeHEeH Ha
cepwiit. Mcmosmb3oBaianch CTUMYJBI 4
Kateropuii, mo 40 gotorpaduii B Kax-
noit: HN — meiirpaibubie m306paxke-
nug aoneir, HE — smormonanbHbie
usobpaxenust ozaeit, AN — HeiiTpasib-
Hble M300paskeHust KUBOTHBIX, AE —
AMOIIMOHAIbHbBIE H300PasKEH ST SKUBOT-
Hpix (pucyHok 1). CTUMyJBI U3 Kak-
JIOI KaTeropuu NPEbsBJISAIUCH C PaB-
HOW BEPOSATHOCTHIO B CJAYYaAHHOM
nopsiike U 6e3 MOBTOPOB B paMKax
OJTHO¥I 3aj1a4M, OJIHAKO B 06EMX 3aa4ax
HCIIOJIB30BAJICS OJIMH U TOT ke Habop
CTUMYJIOB.

WcnpiTyemple cupenn B Kpecie B
3aTEeMHEHHON KOMHATE W C PACCTOSHUS
90 cM cMOTpesTn Ha 9KpaH KOMIThIOTEPA,
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Ha KOTOPOM IPEbSIBIISJINCH 3PUTEIIb-
Hble CTUMYJIBI (pa3mep Ha akpane 16.8
Ha 13.4 cm). VX WHCTPYKTHUPOBaAJIH
(ukcupoBaTh B3IJIsI/l B IIEHTPE IKPaHa
1 n36eraTh MOPTaHuil TP TIPEAbIBIC-
HUU Ha 9KpaHe M300paxeHuil. VHCT-
PYKIUSA JJIsT UMILIMIITATHOU 3ajiauu
(IER) 6bl1a Ha)kMMaTh Ha KHOIKY 1
[IPU TIOSIBJICHUN M300pasKeHU JIIoeit
U KHOTIKY 2 TTPH MOSIBJICHIH n306paske-
HUH KUBOTHBIX. CTUMYJIBI TOIABATTUCH
6okamu 1o 40 ¢ KOPOTKUMHU TIepephi-
BaMU Ha OT/BIX. 3a 2 CeK Tepejt KaxKI0h
ororpadmeit mogaBasIca mMpeLyIPEK-
NAIONIUH cTUMYJT (KJITOY), CBSI3b KOTO-
poro ¢ pororpadusmMu He 0ObIACHSIACH
UCcIbITyeMbIM. Kakmoit U3 deThIpex
KaTeropuil COOTBETCTBOBAJ CBOM KJTIOY
(pucyHok 3), 1 cBsI3b 3Ta HE MEHAJIACH
B TeYECHUE 3aMKUCH: KPECT [Tl JIofiei
KBaJIpaT /i JKUBOTHBIX, IPU 3TOM IS
SMOITUOHATILHBIX CTUMYJIOB 9TH (DUTy-
pbl OBLIM TIOBEPHYTHI Ha 45 rpaycoB.
JlnmuTenbHOCTh KiAIO4a Oblma 17 wMc,
ororpadus ocraBasach Ha SKpaHe 70
Ha)KaTUs Ha KHOTKY, OKUaHTEe OTBETA
COCTABJISIIO O CeK, U MEK/IY €JIMHUIHbI-
MU peajusalusiMu ObLT MTPOMEKYTOK
qummreabHoctuio oT 1500 1o 2000 mc.

B skcnaunurtaolt 3amave (EER)
HCTIOJIb30BATNCh Te Ke camble (OoTo-
rpauu, HO HaJlo OBLIIO PAa3JIUYATh HMO-
IIUH U IaBaTh MOTOPHBIN OTBET: KHOIKA
1 — HefiTpasbHOE BBIpaskeHUE, KHOMKA
2 — neratusHbie amotun. Motorpadun
JIOJIeN U SKUBOTHBIX OBLIN CIPYIIIHPO-
BaHbI B /[Ba OT/EJbHBIX OJIOKA C Iepe-
pPBIBOM Mekay HuMU. [[JIUTerpbHOCTH
CTUMYJIOB U TIPOMEXKYTKOB MEX1Y
numu 6buta kak B IER, Ho kiou mepes
dboTorpadusiMu  He TPEADBABIAICH.
EER Bcerna seinosusaiacsy nocie IER
7 CIYKUJIA TaKKe TeCTOM JIJId OIEeHKA
AMOIMOHATBHOCTH CTUMYJIOB. Kpome
20 WCIBITYeMBbIX M3 Halleld KOHTPOJIb-

HOW rpymibl, emnte 141 310poBbIi 100-
posoenr BoimonHAT EER nmg omenku
CTUMYJIBHOTO MaTepuasa.

Mpbl aHaJM3UPOBAJIU IOBejleHYE-
ckue mokasaresun (pucyHku 1 m 2),
Takue Kak MPOIEHT OIMMOOK ¥ BpeMst
MOTOPHOI1 peakiuu, B 00enx 3ajavax
IUIST <TIPaBUJIBHBIX» peau3aliuii, T.e.
TaKUX, TJie 33/laHU€ BbIOJIHSIOCH MIPa-
BusibHo. [lnia EER anamusupoBasiuch
TakKe CyObeKTHBHbBIE OTBETHI, T.€.
OTBETHI B COOTBETCTBUHU C BHIGOPOM
UCIIBITYEMOTO HE3aBUCUMO OT MPUHAJI-
JIEKHOCTU K KAaTeTOPUM TIO CIIEHAPUIO
saziaun. /Iyt mogaun cTuMyJioB u cbopa
MOBE/IEHYECKUX TIOKa3aTesell UCIOJIb-
30Basiach nporpamma E-prime Pro-
fessional Bepcust 2 (PST Inc., USA).
@aiisbl ganee 0OpabaThIBAINCh B MTPO-
rpamMmax MS Excel u Statistica 7.
B cBsisu ¢ HeGOMBIIUM pPa3MepPOM Bbl-
6OpKH, IS aHAIM3a MOBEIEHYECKUX
NAHHBIX W yCPeIHEHHON BBIZBAHHON
aKTUBHOCTH OBLIN UCTIOIh30BaHbI HeTla-
paMeTpUYecKUe CTATUCTHUECKUE TECTHI.

3anucov u anaiusz 33I

IIT szanuchBagach Ha 060PyIOBa-
nun Netstation 4.4 (Electrical Geo-
desics Inc., Eugene, USA) ot 128 kana-
JI0B ¢ yactoToii auckperusamnun 500 Iy
B amanazone yactoT 0—200 It 3amuce
23l dwunprpoBasach B auamasoHe
0-30 T11, m cermeHTHPOBAJIACH OTHOCH-
TEJIbHO MOMEHTa IO0Jaui KJo4a —
100 mc 1o u 2000 mc rocse. ITOT yua-
CTOK BKJIIOYAT 3PUTETHHBIN OTBET HAa
kaou u Memiennyio BoiaHy (CNV),
BBI3BAHHYIO OXKUJAHUEM IIPE/bsiBJie-
HUsE M300paKeHNH JIOEH 1 JKHBOTHBIX.
BesapredakTHble eIMHUYHBIE pean3a-
UK YCPEIHSITTUCH JIJIST KAXK/I0TO UCIIbI-
TYEMOTr0 110 YeTbIPeM KaTerOpusiM
TOJIBKO JIJISI TIPABUJIbHBIX OTBETOB.
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Wcxonublii MOHTaXX 3aMeHSJICS Ha
MOHTQK C YCPETHEHHBIM pedeperTom,
yTO B pesyiabrare mobasiasio 129-i
KaHaJ — BEPTEKC, MPEeKHNI pedhepeHT-
eIl kKanas. IIpoBogmiack KOppeKIus
W30JIUHUM YCPEHEHHBIX OTBETOB, U
najee TaHHbIE dKCMOPTUPOBAINCH JJIST
CTaTUCTUYECKOTO aHATU3A.
NunuBunayanpuble ycpeaHeHHbIE
BBI3BAHHBIE OTBETHI AHATU3WPOBAINCH
CTAaTUCTUYECKU — CPABHUBAJUCH MAPBI
ycaosuii AN ¢ AE n HN ¢ HE otnens-
HO JIJIsS TPYIIIBI TTAIIMEHTOB U KOHTPO-
aig. [lapupiit Tect Buskokcona mposo-
IUJICS I aMIUIUTYJ CUHXPOHHBIX
ToueK B KaxkaomM u3s 129 xkanamos
OTZEJBHO C TIAaroM 2 MC 7T OTpe3Ka
1000-2000 mc oT Havasa KJiova.
[MomoxuTebHBINT pe3yabTaT OTpeje-

JISiJICSl KaK HaJlM4ue CTaTUCTUYECKH
OCTOBEPHO# pasHuibl Ha 95%-HOM
ypoBHE (JIBYXCTOPOHHUN KPUTEPUii).
B pesyasrupytomeit matpuite (129
kanasoB #Ha 500 OTCUETOB BpEMEHM)
MIPOBO/INJIACH KOPPEKIUS: MCKJII0Ua-
JIUCH TIOJIOKUTETbHBIE Pe3yJIbTaThI,
ecJii OHM HaOJIOIAJICh 110 MEHee YeM
TPeM COCe/IHUM KaHajlaM 1 MeHee YeM B
TpeX MOCJe/I0BATENbHBIX BPEMEHHBIX
orcuerax. /lusg kaxpoll KaTeropum
BBIJIE/IAIICH BpEMEHHEIE KIACTEPHI, T.€.
CKOILJICHUST TTOJIOKUTEJIbHBIX Pe3yJIbTa-
TOB Ha OTPEAETICHHOM TIPOMEXKYTKE
BpeMEHU, U JIJIS HUX CTPOUIHICH KapThl
(pucyHOK 3): HA cXeMe MOHTaKa dJIeK-
TPOJIOB OTMEYAUCh 0GJACTH, B KOTO-
pPBIX HaOJIOJAMUCh CTAaTHCTHYECKH
JTOCTOBEPHDIE PA3INIHAL.

Pucynox 1

CTI/IMyJII)l U yPOB€Hb BbIIIOJIHEHU S 3a/IaHUSL

N D

p }leg’:n

@

0

1 5 BN EH ER

7%

%ﬂhhﬂm

HE AN AE

HpuM@uaHue. O6p8.3HI)I CTUMYJIOB ITIOKa3aHbl Ha/[ THCTOTPpaMMaMU /IJisI COOTBETCTBYIONIHUX KaTEro-

pI/II>I B 00enx 3ajlavax. rI/ICTOI‘paMMI)I TIPEACTABJIAIOT Cpe/IHUE 110 I'PYIINE 3HAYEHUA ITPOIEHTA ommOOK.

YepHblii 1[BeT — TAIMEHTHI, Oesbiii — HopMa. HasBaHust Kareropuil IpuBeieHbl BHU3Y JJIsI COOTBET-

crByOINX cTo10MKoB: HN — HeliTpanbiblie n3obpaxenus jogeii, HE — amonnonaibuble n3o0dpaske-

nug mozaeil, AN — HeiiTpajbible n300paxenus KUBOTHbIX, AE — aMoluoHaIbHbIEe M300pakKeHst

sKUBOTHBIX. IER — nmmininThas 3agava, EER — skcrmimrHas 3azaya.
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Pe3yabraThi
Yposenv svimonnenus sadanust

B wuHCTpyKIIMM He O00BSACHSAIOCH
3HaUEHUE TPeLYTPERAA0NIEr0 CTUMY-
ma-kgfoda. CoriacHo caMooT4eTaM
WCIIBITYEMBIX, OHU HE 3aMETUJIH CBSI3U
MeXIy KTiouoM U hoTorpadueii, a Kor-
la WX CIHpaliuBajJd TPO KJIOYH, TO
MpeJoiarajiu, YTO OHU KaK-TO CBs3a-
HBl ¢ BHUMaHHEM K QoTorpaduam.
[ToBesenyeckue mokasaTesu aHAJIU3U-
poBasuch s 0obenx 3amad. ucsao
onm6ok B 3azade IER ObL10 Ha ypoBHE
1-2% B obeux Tpymmax, pasanduit
MEXK/Ty KaTeTOPUSAMU WU MEKIY TPYTI-
namu He OoOHapyskeHO (puUCYHOK 1).
B 3asaue EER omubku 6o Ha ypoB-

He OT 2 710 7%, 1 B KaXKI01 KaTErOpuK OH
ObL Bhilre, yeM B IER: 3HaurMbiMu pas-
Jurst ObLIM JUUTST BCEX M300paskeHuUit
mojeil B obenx rpymmax (p < 0.02), a
JUISE MB00PaKEHMI JKUBOTHBIX — TOJIBKO
B AE ¥ ToJIbKO B KOHTpOJIE. 3HAYMMbIE
pas/Inurst MEK/Iy KaTerOpusiMU B 33j1a4e
EER 6b11u tosbko st mapsl AN u AE B
xouTpoJie (p < 0.02), a raxwke AN u HN
B kKoHTpoJe (p < 0.002) nau y manuen-
ToB (p < 0.04). Unentuduramms AN
pasyimyasach MeKIy TPyIaMu OJU3KO
K 3HaunMoMy ypoBHIo (p < 0.06).

Bpemsi momopnou peaxyuu
MpbI aHAIM3UPOBAIM BPEMST MOTOP-

Holl peakiuu (BP) Ha mpaBusbHBIE
OTBETHI B 00enX 3ajlauaX U CyOHeKTHB-

Pucynox 2

Bpewms moTopHOIi peakiyn

800

wo M W B HIER

el BN IE BN

1600~
MC

EER

COKT

ﬁﬂkﬂﬂ

Me HE AN AE

IIpumeuanue. TucTorpaMMBbl TIPEJCTABIAIOT CPEAHNE 1O TPYIIIE 3HAYCHUS BPEMEHN MOTOPHOM

peaxiu (B MC) B 06erx 3aa4ax /I IPaBUJIbHBIX OTBETOB U B 3agade EER st cyGbeKTUBHBIX OTBE-

TOB (COKT). UepHBIH 1[BeT — TarmeHTsl, Oesiblii — Hopma. HasBaHust kKateropuil prBeieHbl BHU3Y [IJIsT

COOTBETCTBYIOIHUX CTOJIONKOB, CM. PUCYHOK 1.
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Hble oTBeTHI B 3a71aue EER (pucynok 2).
BP st Becex kateropuii ObLIO JJIMHHEE
(p < 0.001) B EER mo cpaBuenuio ¢
IER. B szamaue EER npaBuibabIE 1
cyOBeKTUBHBIE OTBETHI Pa3INYATINCh
3HAYUMO TOJIBKO JIJISI SMOIMOHATBHBIX
dororpaduit mozmeii (p < 0.001) u xu-
BoTHBIX (p < 0.03). 3HauumMo Kopoue
Ob10 cpearee BP st HeWTpasbHBIX
OTHOCHUTEJIbHO HMOIIMOHAJIbHBIX U300-
pakeHuit ;KUBOTHBIX B 33/1aue [ER kak B
Hopme, Tak n y marueaToB (p < 0.001).
B sagaue EER 6osee xoporkue BP
OBV JIJIST HEUTPATBHBIX M300paKeHIi
JIO/Ieil OTHOCHUTEJIbHO 3MOIMOHAJb-

HBIX, OJHAKO TOJIBKO JIISI CYyOBEKTHB-
HbIX 0TBeTOB (p < 0.05 17151 KOHTPOJIS,
p < 0.001 grs marmeHTOB), a He A
npaBuabHbIX. Pasznmuumsa BP mexny
HOPMOIT U MarreHTaMu ObLIM 0CTO-
BEPHBI TOJIBKO JIJIsT CYOBEKTUBHBIX
otBeToB B Kateropuu HE (p < 0.0001).

Paznuuus 6 meonennosonanosoi
axmuenocmu 6 3adave [ER

Ml pa3jiesinjiv CTaTUCTUYECKUE pe-
3YyJIBTAThl 110 MEIJICHHOBOJHOBON aK-
TUBHOCTH HAa J[BA BPDEMEHHBIX OKHA (PU-
CYHOK 3). IMOIMOHATbHAS MOYJISIINS

Pucynox 3

TOl'I()I‘paCI)l/Iﬂ pa3JII/I‘{PIﬁ B MellJIeHHOBOJIHOBOﬁ AQKTHBHOCTHU B I/IMIIJ[]/I].[PITHOﬁ 3azauye

Kom.
+ X

HN vs HE

o <

AN vs AE Hau.

O C

1000-1300 mc

@
©

@@

1300-2000 mc

&

Hpu.M@uaHue. PeSyJH)TaTI)I CTaTUCTUYECKOI'0 CpaBHEHHA TTapHBIX KaTeI‘OpI/Iﬁ C I/1306p3.?KeHI/IHMI/I

Jmofieit (BBepXy) M KUBOTHBIX (BHU3Y ) /71t KOHTpoJis (Kon.) n manmenTos (I1air.) ormeuensl Ha TOIO-

KapTax, Hoc cBepxy. Kitoun (mpocteie durypsl Ha cepoM (doHE) MOKa3aHbI CJICBA I CPABHUBAEMBIX

TIAPHBIX KaTeropwii (Ha3BaHUsS CM. Ha pucyHKe 1). UepHbIM IIBETOM Ha KapTaX MOKa3aHbI Pa3IMdisd

JUTITEIBHOCTBIO GoJtee 80 Mc B TIpejiesiax BBIOPAHHOTO BPEMEHHOTO TIPOMESKYTKA, CEPBIM I[BETOM — Pa3-

JIMYUS JJIATETBHOCTBIO MeHee 80 Mc.
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UL OKUAAHUS M300paskeHuii Jogei
HabJoanack B MpedpoHTAIBHBIX 00-
JacTax B 00enx IpyIiax, Ho y malieH-
TOB Ha 6oJiee JUINTENbHBIX TIPOMEKYT-
KaX B paMKax BBIJIEJIEHHBIX KJIACTEPOB
U B 3aMETHO OoJIbllell 001acTH ¢ 10CTa-
TOUYHO XOPOIIIO BHIPAKEHHOU [TPABOCTO-
pOHHEN acMMMeTpUeil B ITEPBOM OKHE.
VY manmenToB IOMOJHUTEIBHO HAOJIIO-
JIA/ICh KJIACTEPhI B IIEHTPaIbHOM 00J1a-
ctu (1000-1300 mc) u B JieBoit 3aHEN
obmactr (1300-2000 mc). Oxumanue
n300paskeHnil KUBOTHBIX B TPYIIIE
KOHTPOJISI TIPUBEJIO K AMOIMOHATBHOM
MOJLYJISIMK B OOIIUPHOI 061aCcTH 3a/1-
Hell o6sacTH cKajblla B OCHOBHOM
clipaBa, a TaKKe B IEHTPaJbHOU u
JIeBOM  3a/lHEBUCOYHOI 00JacTsX.
Y nanueHToB pasaudus, HaobOPOT,
JIOKQJIM30BAJINCh B OCHOBHOM B JIEBOM
MOJIyIIapuu, U OOJACTH Pa3Ivddil B
3aTBIJIOYHBIX OTBECHUAX OBLINA 3HAUN-
TeJIbHO MEHbIIIE, YeM B KOHTPOJIE.

O6cy:xaenne
Iosedenueckue noxasamenu

Yrpoxkarrire CTUMYJBl  3BOJIO-
IIMOHHO OYeHb BaXKHbI U BbHI3BIBAIOT
HanboJsiee CUJIbHBIE HMOIUOHATHHbBIE
PeaKIuy HapsiLy ¢ IPOTHIECKUME HJIH
n300paKEHUSIMU  U3YPOIOBAHHDIX TEJ
(Bradley et al., 2001). YemnoBeueckue
JIMIA, BBIPAKAIOINIME THEB W 3JI0CTb,
CBUIETEJILCTBYIOT O MPSIMON yTpo3e, U
B3IJIsII, HANPABJIEHHbBIII HA 3DUTEJIs,
JleTaeT Takue Jinia 6oJiee arpecCuBHbI-
mu (Adams, Kleck, 2005). B namewm
UCC/IeIOBAHUU, KPOME TAKUX JIUII, MbI
HCIIOJIb30BAIN M300pakeHusT arpec-
CUBHBIX JKUBOTHBIX, TaKXKe CO B3IJIsl-
JTOM, HATIPaBJICHHBIM HA 3PUTEJISI U CHUT-
HAJIM3UPYIONMM 00 yrpose HalajeHust
xutHuKa. Hatiu ucnpityembie BbITIOJI-

HSJW JIB€ 3aJla4¥ C TEM XK€ CaMbIM
HabOPOM U300paKEeHUIl, U BCET/Ia TOJIb-
ko Bo BTOpOii 3amave (EER) Tpebosa-
JIOCh OIIEHUBATh HMOIMOHAIBHOCTH
ctumysia. JlocTaToOuHO BBICOKHIT ypoO-
BeHb BhINoJIHeHU B 3a7aue EER cBu-
JIETEIbCTBYET O TOM, YTO OOJIBIINHCTBO
ororpaduii B BBITOTHABIIEHCS /10 Hee
3asaue IER ¢ BBICOKOIT BEPOSTHOCTHIO
BOCIIPUHUMAJIOCh HAIIMMU HCIBITYye-
MbIMH B COOTBETCTBUM C TEMH KaTETO-
pPUAMU, K KOTOPBIM OHU OTHOCHUJIHCH TI0
CIIEHAPUIO 3a/IaUH.

YpoBeHb OmubOK y ManenToB ObLT
CPaBHUM C KOHTPOJBHOW TpyHION, 1
TOJIBKO JIJIsI HEHTPaJbHBIX M300paske-
nnit &xkuBOTHBIX (AN) B 3amaue EER
omnboK OBLIO MEHbIIE B HOPME Ha
6JIM3KOM K 3HAaYMMOMY ypoBHe. Pas-
JIUYUST MEKAY KaTeropusiMu ObLTH
Tosibko B 3agade EER. Ilo BP manmen-
TBHI TAK)Ke HE OTJINYAINCH OT HOPMBI, 32
ucksoyeHneM BP st cyObheKTHBHBIX
OTBETOB Ha 3IMOIMOHAJbHBIE JUTIA
(HE) B 3amaue EER. Ilo HexkoTOpbIM
JITEpaTypHBIM annbiM, BP y marnuen-
TOB MOTYT OBITb JUIMHHEE, YeEM B HOPME,
He3aBUCUMO OT akcmpeccun Jjuil (Dai,
Feng, 2012) wan TompbKO Ha HETaTHB-
uoie crumysibl (Feeser et al., 2013).
Paznmnuns B pesyssratax mo BP moryr
ObITH BBI3BAHBI METOIUKOI aHaIM3a.
B namiem wccseoBanun st CyObek-
TUBHBIX OTBETOB (T.€. OTBETOB Ha U300-
paskeHUs, KOTOPbIE CAMU HCIIBITYEeMbIe
MTOCUNTATN HEUTPATHHBIMU WU YTPO-
JKAIOMIMMY HE3aBUCUMO OT PeabHOM
TIPUHAJJIEKHOCTH K OTpefieIeHHON
Kateropun) cpeanue BP Obuim pinn-
Hee, 4eM TOJbKO [IJIsl TMPaBUJIBHBIX
oTBeTOB. IIpn HeBepHOl Kiaccudura-
1uu n3obpaxkenust BP yBesmunBasiocs,
0COGEHHO KOT/[a HEUTPATbHBII 00HEKT
ompeieNancsd KaK SMOIMOHATbHBIM.
Barom caydyae wusmeHeHusi Oblan
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3HauYMMbIMHU, a B Kateropun HE amns
maneaToB BP yBenmumioch mouTtu B
IBa pasa, 4YTO TIPEATIOJOKUTETHHO
COOTHOCUTCSI C 3aTPY/ITHEHUSIMU B TIPU-
HATHYM pelleHus, HabJIoalouMUCs
MIPY JIETIPECCUN.

Ecau paccmarpuBaTh TOJBKO Tipa-
BusbHBIe OTBeThl B EER, To MoxHO
TOBOPUTH O TEHIEHIIUN K YKOPOUEHUIO
BP Ha yrposkaroniye 1o cpaBHeHUIO C
HEUTPaAJIbHBIMU CTUMYJIAMU Y TIAI[UEeH-
TOB, YTO COOTBETCTBYET MAHHBIM Y-
I'MX aBTOPOB B 3aj71auax ¢ juiiamu (Dai,
Feng, 2012) nmn croBamu (Casement
et al,, 2008). Bosnee xoporkue BP Ha
AMOIMOHAJIbHBIE TPEAYIIPEKIAIOTINIE
CTUMYJIBI TI0 CPAaBHEHWIO C HeHTpash-
HBIMA ~ OTMEYAJIUCh  HEKOTOPBIMU
uccsaenoBaTesaMu A1 HopMmbl (LOw et
al., 2008), HO y Hamieii KOHTPOJIBHOI
IPYIIbI TEHIAEHIUsT Oblaa, HaoOOPOT,
K Gostee ymHHBIM BP Ha yrposkatoriie
ctumyabl B 3amaue EER, yemy Taxke
MOXHO HaWTW Tapajijield B APYTUX
ucciegosanusax (Becker, 2012). Pe-
3yJIbTaThl ¢ yagunenneM BP ma amo-
[IMOHAJbHBIE CTUMYJbI Yaiie co06-
IAl0TCs B 3ajiadax, rjie BHUMaHUE 10
WHCTPYKITUN He TPUBJIEKAETCSI K 9MO-
roHanbHOCTH n3o6pakenus: (Feeser
etal., 2013).

Jlumesas skcmpeccusi rHeBa IPHU-
BJEKaeT BHUMaHUE Ja’ke B CJydae,
KOT/Ia BBITIOJIHAETCS 3a/[aHue, He Tpeji-
rnoJiaraioniee OIEeHKY 5MOIUM, Mpu
3TOM eCTh COOOIIEeHHs KaKk 00 yKopoye-
nur BP wHa Takue smia (Huang et al.,
2011), rak u 06 yumrenuu (Chai et al.,
2012; Passamonti et al., 2008). Be-
posITHO, KpoMe MeToza aHann3a BP ma
pe3yJIbTaT BIWSET AU3AiH MCCTIen0Ba-
nug. B nameit 3azaue IER namnuenTsr u
KOHTPOJIb He pasindaauch 1o BP mra
OT/ICTBHBIX KAaTEeTOPHH, KaK U TI0 COOT-
Homernio BP Ha HeliTpanbHbIE U1 9MO-

[UoHaJIbHble Jinila. Yaiaunenue BP B
9TOIl 3aMaue B 06erX TpyInax HabJIo-
JAJIOCh  TOJIbKO JUJIS  YTPOSKAIONIUX
M300pakKeHN JKUBOTHBIX TI0 CpaBHE-
HUIO C HEHTPaJbHBIMH, YTO BMECTE C
JIPYTUMU TTOBEJIEHYECKUMU U DJIEKTPO-
(husMoIOTNYECKUMU JTAHHBIMU [TPE/IITO0-
Jlaraet crenuuIHOCTh HEOCO3HAHHOM
00pabOTKM MO3TOM Pa3HbIX THUIIOB
yTPO3bl. JTa CHEMUUIHOCTh B HOPME
MOJKET TPOSIBJISATHCS B WHIIUBU/Yab-
HO#l BapuabesbHOCTH COOTHOIIEHUSI
BP Ha HeliTpanbHble U yrposkaroliue
CTUMYJIBI PAa3HOTO THUTIA B 3aBUCUMOCTHU
OT HWHIAWBUIYATbHBIX 0COOEHHOCTEN
HePOMEJIMATOPHBIX CHUCTEM MO3Ta
(Muanakamss u 1p., 2012).

Boana oxmcudanus (CNV)
8 UMNAUYUMHOL 3a0aue

B Hamreii pabore OblI MpoaHaIN3N-
poBan yuactok 1000-2000 mc ot Hava-
Jia TTIofIavyy Koy (T.e. TTPeaypeskIaio-
TIero cTuMyJia B kiaccuyeckoit CNV-ma-
pagurMe), Ha KOTOPOM, BEPOSTHO, yiKe
HET aKTUBHOCTH, BBI3BAHHOM 3PUTENH-
HBIM CTUMYJIOM, U PEruCTPUPYETCS
TOJIBKO MeJIJIeHHAas BOJIHA, CBI3aHHad C
OKUIaHuEM H300paskeHus] B MMILIU-
nutHoii 3amade (IER). OO6Gbiuno B
WCCJIE/IOBAHUSAX C OKUIAHUEM CTUMY-
JIOB UCIBITyeMble UHGOPMUPYIOTCI O
3HAYEHUHN KJII0Ya, HO B HAIEM CJIydyae
ux He UHOOPMUPOBAIU. ACCOIUAINT
KJII0Ya U M300pakeHMsl yCTaHABINBA-
JIach HEOCO3HAHHO, KaK 9TO TT0KA3aHO B
HCCTIEIOBAHMSIX € KJIACCHYECKUM 00Y-
CJIOBJIMBAHUEM Ha JIIOJISX, KOT/Ia HeHT-
PaJIbHBIN CTUMYJI COUETAJICSI C ABEPCUB-
HBIM TOAKPEIJIAIONIM CTUMYJIOM U
MPUMEPHO TMSTH TaKUX COYETAHUIA
ObLIO IOCTATOYHO [IJIs YCTAHOBJIEHUST
cBsA3U Mexxay napoit ctumysioB (Liu et
al., 2012).
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MejsieHHast BOJTHA MOKET OTPaXKaTh
pasHble TIPOIIECChl, CBS3aHHbIe ¢ BHU-
MaHWeM W KPaTKOCPOYHOH MaMSThIO.
BoJsHa oxuganust MOKeT ObITh CIIeIn-
(buuHa B 3aBUCUMOCTH OT OKHIA€MOTO
THTIA HeNTpaJbHBIX CTUMYJIOB
(Mnatsakanian, Tarkka, 2002). TIpu
OKU/ITAHUY TIPE/IBSIBIEHUS HETATUBHBIX
nsobpaxennii us IAPS ona Moxer
3HAYKUMO YBEJTMUUTHCS 110 CPABHEHUIO C
HEHTPAIbHBIMK M MO3UTUBHBIMU U300~
paskenusimu B Hopme (Takeuchi et al.,
2005). Y mamumeHTOB ¢ Jelnpeccuei
ammntyaa CNV koppenmpoBana ¢
TsKeCThlo 3abosieBaHus W Oblia B
1[€JIOM CHMKEHA OTHOCUTEJIbHO HOPMBI
(Ashton et al., 1988). B namrem uccie-
JIOBaHWK y MAIlMEHTOB HaOJIOIaINCh
3HAYUMBbIe 9(DHEKTH HMOITMOHATBHOMN
monyasinun CNV B mepemnux obJia-
CTSIX MO3ra IPU OKUJAHUU YesioBede-
CKHMX JIWI[ B OTJIUYME OT HOPMBI, TJi€e
Takasg MOAYJANMS Habao1amach B
ropa3/o MeHbllleil cTerneHu. JTo, BO3-
MOJKHO, CBSI3aHO C TeM (aKTOM, 4TO
TIPU JICTIPECCUT JIETKOH 1 cpefHelt cTe-
MEHU TSKECTU YJIydIaeTcs maMsTh Ha
HeratuBHblii MaTepuas (Leppanen,
2006; Foland-Ross, Gotlib, 2012), B To
BpeMsI KaK B HOPM€ MaMsTh JIydllle Ha
nosutuBHble u3oOpakenust (Becker,
2012). B oxumanue HeTaTUBHBIX CTH-
MYJIOB, 110 JIaHHBIM MeTabOJNYeCKUX
WCCJIe/IOBAHWT, BOBJIEYEHO HECKOJBKO
CTPYKTYp Mo3Ta, Takux kak [ITIU,
O®K, muHza/gnHa, OCTPOBKOBAsl Kopa
u 1.1 (Grupe et al,, 2013; Simmons et
al., 2004), KoTopble, BUAUMO, SIBIISTIOTCST
ncrounnkamu CNV, perucrpupyemoii
co ckambma (Boker et al, 2001).
MOJKHO TPEAIONIOKUTD, YTO IMOIIHO-
HaJIbHAST MOJLYJISIIIUST Me/IJIEHHOBOJIHO-
BOI aKTUBHOCTH B 3aIIMCU CO CKAJIbIIa B
HallleM WCCJAeOBAHUN OTpaskaeT B
OCHOBHOM WM3MEHEHUSI B BEHTPOME/U-

anpaoir IIMK, mpapoit smarepanbHOil
obmactu IIDK u, BO3MOXKHO, Takxe
BUCOYHOH KOpbl. Bumnmmo, B mporiecce
OKUJIAHUSI CTUMYJIA MEHSIETCSI OTHOCH-
TeJIbHBIN BKJIAJ[ Pa3HbIX TEHEPATOPOB B
AJIEKTPUYECKYIO aKTUBHOCTH Ha CKaJlb-
e, MoaTOMY 3(D(hEKT MOTYIAINHN TTPO-
SBJISETCS HA MPOTSKEHUN aHAJIU3UPO-
BaBIIETOCS y4yacTKa HEOJMHAKOBO.
MoOKHO BBIIETUTH JBAa TPOMEKYTKA
(ot 1000 mo 1300 mc u ot 1300 mo 2000
MC) C HECKOJIBKO OTJIMYATOIIENCs APyT
ot apyra Tonorpadueil, Ho B GOJbIIENt
CTEIeHN Pa3JInyust MEKYy STUMU TIPO-
MEKXYTKaMU KacCaloTCSd <«BBIPASKEHHO-
ctuy MoayJsitiuu (T.e. JJIMTENbHOCTU
110 BPEMEHHU YYaCTKOB, Ha KOTOPBIX
AKTUBHOCTb MO3Ta Pa3JIUYaeTcs 0CTO-
BEPHO), & He PAIUKATIBHOTO U3MEHEHUST
WX ITOJIOKEHWS Ha CKaJIbIIE.
Acummerpust, HaOJOJAIOMASCA B
HaIINX JJaHHBIX, UMeeT TOATBEPIKIACHIE
B psilie ApPYyrux nyOJuKanuii, rae co-
0011aeTcst 0 MOJTyIIAPHO ACUMMETPHH
npu jgenpeccur U B HOpMme. II[-uc-
CJIeIoOBaHUsT COOOIIAIOT 06 aCHMMET-
pun B 100HBIX 00JacTAX TIpu 00paboT-
K€ BSMOIMOHAJbHOU WHOOPMaAITUN
(Coan, Allen, 2004) wiu o ToMm, 94TO y
MAaIUEHTOB HAOIOMAI0TCST OTKJIOHEHUST
OT HOPMAaJIbHOUM aCUMMETPHUU B TEPe]i-
HUX 00JIACTSAX MO3Ta NP BOCIIPUATHN
s ¢ Jioboit akenpeccueii (Stewart et
al., 2011). 1o6pOBOJIBIIBI C BHICOKUM
YPOBHEM TPEBOXKHOCTU JIEMOHCTPUPO-
Basii OGOJIBIIYIO 110 CPABHEHWIO C HOP-
MaJIbHBIM YPOBHEM aKTUBAIIUIO TIPABOI
OCTPOBKOBOW KOpbBI NPU OXKUJAHUU
ABEPCUBHBIX CTUMYJIOB OTHOCUTEIHHO
npustHeix (Simmons et al., 2011).
B amormonanbHON BepbagbHON 3amade
y MalMeHToB OoOHapyskeHa OOJIbINast
MIPABOCTOPOHHSST aKTUBAIUS B JIOP30-
snarepanbaoil [IDK 1o cpaBHeHUo ¢
korrposiem (Herrington et al., 2010).
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AKTUBaIMA B TPABOl JI0p30JaTePAIIb-
noit [IDOK npu oskuianny aBepCUBHBIX
CTUMYJIOB B HOpMe Oblla CBsi3aHa C
camooT4yeTaMu 0 GoJiee BBICOKOM Hera-
tuBHOM addexre, a aktuBanus ODK —
C YBeJIMYeHNEM U TIO3UTUBHOTO, U HeTa-
tusnoro addekra (Nitschke et al,
2006). [Ipyrue ucciemoBaTesn coob-
maiT 00 YMEHBIIEHUN aKTHUBHOCTH B
npaBoii sarepanpnoit ODOK mnocie
MO/IAYN KJII0YA, MPEAYITPEKIAIONIETO O
HEraTMBHBIX CTUMYJIaX B HCCJIEIOBaA-
HUSIX MaliueHToB ¢ aenpeccueit (Feeser
et al., 2013). B Hamem ucciaenoBaHm
CTUMYJIBI ObLIN YIPOKAOIMIUMH, YTO
MOTJIO BBI3BATh WHYIO PEAKITHIO, KPOME
TOTO, CBSI3b KJIOYAa U U300paskeHust
0CTaBAJIACh HEOCO3HAHHOU, YTO MOTJIO
TaK’Ke TOBJIUSITH Ha pe3yJbrat. B k-
HUYECKOM OTHOIIEHUU TPYIIIbI Malu-
€HTOB B Pa3HbIX UCCJIEIOBAHUSIX PA3JIU-
YAIOTCsl B TOM YHCJIE U 110 YPOBHIO Tpe-
BOTH, KOTOpas MOTJa TMOBJWATH Ha
pe3yJbraT. YMePEeHHO BBbIPAKEHHDINM
YPOBEHb TPEBOTU Y JEMPECCUBHBIX
MalMeHToB, BKJIOYEHHBIX B Hallle
uccaenoBanue (Kpacuos, 2008), taxxke
Mor noBauaTh Ha CNV, cyzas no nute-
paTypHBIM JaHHBIM O BJIHUSIHUH Tpe-
BOJKHOCTHM Ha Oujanue (Harmpumep:
Simmons et al., 2011). Heob6xoxumbr
NMayIbHEHTINe UCCTe0OBAHUST JIJIST OTIpe-
JIeJIeHUs BKJIA/Ia PA3HBIX KJIMHUYECKUX
XapaKTEPUCTUK JIENPECCUU, TAKMX KaK
NOMUHUPYIONUHN JenpecCuBHBIN ad-
(exT (TpeBOKHBIN, amaTUIECKUH, TOC-
KJIUBBIH ), TSIZKECTh COCTOSTHUS, KOJIHYe-
CTBO IE€PEHECEHHbBIX JIeNPECCUBHBIX
BIM30/I0B, JJIUTEJIBHOCTD 300 I€BAaHUS
U psijia IPYTHX.

B MeTabommyeckux mccaeoBaHusx,
KOTOpbIE €000MaloT 06 5MOLUOHAID-
HOU MOJYJISIIIUN B TIEPEIHUX 0OIAaCTSIX
MO3Ta, HMCIOJb3YIOTCS KAPTUHKHA U3
IAPS (Feeser et al., 2013; Takeuchi et

al., 2005), oxHako TaKWe CTUMYJIbI
aKTUBUPYIOT PAI CTPYKTYpP MO3Ta B
MEHBIIIeH CTeneHn, YeM IMPOCTO 3MO-
nuonaapuble auna (Britton et al.,
2006). B atom morsia ObITh HpPUYMHA
toro, 4to pazanduss CNV B Hamiem
HCCIIeIOBAaHNYT HaOJIONAINCh B TIE€PE-
HUX 00JIaCTSIX TOJIBKO I M300paske-
Huii gonei. Kpome TOTO, BO3MOXKHO,
YTO OXKHIAHUE YTPOXKAIOINX M300pa-
JKEHUH JKUBOTHBIX CBSI3bIBAETCS HAIIIM-
MU UCIIBITYeMbIMU B OOJIbIIE CTerneHn
€ yrpo3oit (hU3nIecKoro MOBPEKICHUS
1 BbI3BIBAET aKTUBAIIMIO B 3aIHUX 00J1a-
CTSAX MO3T'a, KaK IPU O0JIEBBIX CTUMYJIAX
(Lloyd et al., 2006; Benuzzi et al., 2008).
MosKHO TIpeiTONIOKUTD, YTO OKUTaHNE
Pa3HbIX BUJ/OB yrpO3bl 3ajlefiCTBYyeET
HECKOJIBKO OTJINYAIOMNeCs MeXaHm3-
MBI, KaK B CJIydae C OKUJaHWEeM aTaKu
XuIHUKa (M300paskeHust arpecCUBHBIX
JKUBOTHBIX B HAlIeM WCCJIE/0OBAHUN )
WK OXUJIAHUEM COIUATIBHON YTIPO3bI
(M300paskeHusl 3JbIX U arpecCHBHBIX
mozieit). COOTBETCTBEHHO, Y TTAIIEHTOB
C DHJOTEHHOU Jerpeccreil MOTYT TPo-
HCXOUTH N30MpaTebHble MI3MEHEHUST B
ATUX MEXaHWM3MaX, BbI3bIBAs KaK yBe-
JINYeHNEe UX YyBCTBUTEJBHOCTH, TaK,
BO3MOKHO, U YMEHbIIIEHUE.

B mamem wmccienoBanmn paccmart-
puBajics Heiipodusmogornyeckii 6a-
3UC TIpoIlecca HEOCO3HAHHOTO OXKUIa-
HUS Y MTAIMEHTOB 10 CPABHEHUIO C HOP-
Moil. Pazmnuus Mexay Tpynnamu, Kak
U MeXIY OXHUAaHWEM Pa3HOTO THIa
CTUMYJIOB, ObLIN MHOTOYHMCJIEHHBIMH,
HO MX Tomorpadust Oblia yCTONYNBOI
Ha JIJTUTETBHBIX MTPOMEKYTKAX BpeMe-
Hu (MOXKHO BBIJIEJIUTD JIBA TAKUX IIPO-
MEXKYTKa) W COTIOCTaBMMA C Pe3yJibTa-
TaMi MeTabOJIMYECKUX UCCIIeI0BaAHIIA.
NMminnuTHoe  oOy4yeHue  CBI3SIM
MeK/1y HEUTPaIbHBIMU U HETATUBHBIMU
CTUMYJIAaMU ¥ HEOCO3HAHHOE OXKUTAHIe



20 E.B. Mnayaxansan, O.C. Aumunosa, B.B. Kproxos, B.H. Kpacnos

HEraTUBHBIX COOBLITUI B OTBET Ha XapaKTepusyromuecsa Hnux (bI/IKCB.HI/Ieﬁ

KJII04Y1, HEOCO3HAHHO CTaBIIMWE IIpeI- Ha HETAaTUBHbBIX 9MOLIUAX, IPOTrHO3aX U
YIIpEeXKAEHUEM O TaKUX CO6BITI/IHX, OII€HKaX, N IMPEAITOJIOKUTEIbHO MOJKET
BUANMO, OTPpaKa€T KOTHUTUBHbIE HApy- OBITh YacThlO MeXaHW3Ma IaToreHe3a

[IEHUS  JENPECCUBHBIX  OOJBHBIX,  9TOTO 3a60JEBaHUSL.
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Abstract

We explored the unconscious expectations of threatening and neutral visual information in
patients with endogenous depression and in healthy volunteers of the same age. Multichannel
EEG was recorded at 500Hz, with participants categorizing monochrome images of people and
animals. We used four categories of stimuli, two of which were neutral and two of which were
threatening. The warning stimuli (four simple figures, one for each category) were presented for
2 seconds before the actual images, and this association was not explained to participants. After
the categorization, the participants evaluated images as neutral or emotional. We analyzed
behavioral indicators (motor reaction time and error rates) and brain activity associated with
anticipation of images from different categories between 1000—2000ms after the warning stimu-
lus, which corresponds to the slow wave of anticipation. The participants did not become aware
of the connection between warning stimuli and image categories, but significant differences in
slow-wave brain activity (p < .05) between neutral and emotional paired conditions were
observed (the effect of emotional modulation). Patients exhibited significantly higher emotional
modulation in anterior regions of the brain (primarily, in the right hemisphere) associated with
anticipation of images of people. The effect of emotional modulation associated with animal
image anticipation was localized in the central-parietal or occipital regions, and hemispheric dif-
ferences between the patient and control groups were observed. The results suggest that antici-
pation of social threat and other kinds of threat activates different mechanisms that can be selec-
tively impaired in psychopathology.

Keywords: EEG, visual evoked activity, anticipation wave, CNV, emotion, facial expression,
depression.
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