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HUccienoBanue cOOLITHHHO-CBA3ZAHHBLIX
MOTEHIUHUAJIOB MO3Tra M ICUXOMETPHUYECKOI0

HHTEJJIEKTAa 0JIM3HEL0B

Cobbimutino-cés3anHbie nomeHyuaIbl (CCII) Mmo32a u
ACUXOMEeMPUYeCKUull UHmMeLIeKkm u3yuaiuce y 53 nap OausHeyos.
Pecucmpayua CCII ocywecmenanacoe 6 mpex npobax: no Kiaccuyeckou
memoouxe «oddbally u ¢ akmyanuzayueu y ucnvlmyemo2o0 Momueayuu
cmpemienus K ycnexy —umu  usbecamus  Heyoauu. Jluacnocmuxa
ACUXOMEMPUYECKO20 UHMENNeKMa NPO8OOUNACh C NPUMEHEHUEeM Mmecmos
P. Kemmenna (GFT 2) u «llpoepeccusnvix mampuyy [owc.Pasena, ons
OUACHOCMUKU MOMUBAYUU OOCMUNCEHUL UCHONb308AINCS ONPOCHUK A.
Mexpabuana.

Axmyanuzayusi momugayuu uzbecaHus Heyoauu 8 YCIOBUAX
NCUXOPU3UON02UUECKO20 — IKCNEPUMEHMA  C6A3aHA C  YMeHbUleHUueM
amnaumyost komnowenma N200 y obcredyemvix ¢ npeobradanuem
mMomusayuu uzbe2anus Heyoauu, y8eaudeHuem amniumyovl KOMNOHEeHMO8
N200 u P300 ¢ppormanvueix obracmetl 20108H020 M032d Y 00CIE0YEMbIX C
npeobadanuem MOmueayuu OOCMUICeHUs: ycnexa.

Buvisignena obwHocmv  2cememuueckol  OemepMUHayuu  YpPOBHs.
NCUXOMEMPUUECKO20 uHmeniekma u AMNIUMYOHO-8DEMEHHBIX
napamempos  3HOO2EHHbIX ~ KOMNOHEHMO8  COObIMUUHO-CEA3AHHBIX
HOMEHYUAanos.

Kniouegvie cnosa: cobvimuiino-ceésasannvie NOMEHYUaIbl Mo3ed,
amnaumyoa, JIAMEHMHOCMY, Hacneoyemocms, obwasn cpeoa,
UHOUBUOYANbHAS CPedd, UHRMENNEeKM, MOMUBAYUSL OOCMUNICEHUL, OIU3HeYbL.

3anuchk COOBITUMHO-CBSI3AHHBIX BbI3BaHHBIX MoTeHnuanoB (CCII)
SIBJISIETCS HEUHBA3UBHBIM ANEKTPOPHU3NOIIOTHIESCKIM METOJI0OM
uccnenoBanust [3; 6]. TepMHH «COOBITUMHO-CBSI3AHHBIE BBI3BAHHbBIC
noteHuuane» (event-related potentials), wnam kak nepeBoaUTCS B
PYCCKOSI3BIYHOM JIUTEpaType JaHHBIH TEPMUH «OCHOBHBIE IO3/IHHE
KOMITOHEHTBI» [7], MCIONB3YIOT AJISI OT/ICJICHUs] UX KOTHUTUBHOTO aCIIeKTa
OT COOCTBEHHO BBI3BaHHBIX MTOTEHIIUAJIOB, KOTOPHIE OTPAXKAIOT, B OOJIbIIICH
CTEIEeHH, CECHCOPHYIO 00paboTKy [3].

Cy1iecTByrOT pa3iinyHbIE TEOPETUUYECKHE MOJEIH
MICUXOMETPUYECKOTO HHTEe/IekTa [4], OJHAKo caM OIpeaeICHHbIN
WHTEJUICKTYaJbHBI YPOBEHb €Ille¢ HE TapaHTUPYeT WHIAUBUIY PEATbHBIX
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JOCTI)KEHUM B y4eOHOM WJIM TPYJIOBOM JedarenbHOCTH. PeasibHble
JOCTUKEHUS BO MHOTOM OIPEACNSIIOTCS YpPOBHEM MOTHBAllMM U, B
YaCTHOCTH, MOTHUBAUUMU JOCTHXKEHHUU. Teopus MOTHMBALMU JTOCTHUKECHUU
MOCTYJIMPYET, YTO Y MHJMBHUAA MOXKET NMPeodiaiaTh MOTUBAIUS U30eraHus
Hey/layu JuO0 MOTHUBALMS CTPEMIIEHHUS K YCHEeXy WM OTCYTCTBOBATh
BbIpaKEHHAd MOTUBALUS JOCTWKEHUN [13; 14], Takke MOXKET pa3inyaThCs
CTENEHb OCO3HAHHOCTM MOTHUBOB JOCTWXKE€HUA uHAuBUAoM [20].
X. Xekxay3eH BIEpPBbIE MPEIJIOKWI MOJEIb  «JIOMOJIHUTEIBLHOCTH,
OOBSCHSIONIYIO COOTHOIICHUE HHTEIIEKTYaTbHOTO YPOBHS M MOTHBAIIUH
JTOoCTXKeHuM [13].

[IcuxoreHeTHYECKUMHU HUCCIIEIOBAaHUSIMU UHTEIUJIEKTAa TTOKa3aHo, YTO
HACJIEyeMOCTh O0IlIer0 MHTEIEKTa cocTaBiseT okoyio 50% u ocTalibHbIE
50% QeHOTUNMYECKONH BApUATUBHOCTA IO HHTEUIEKTY OOYCIOBICHBI
neicTBueM (akToOpoB cpedbl, a TakkKe B3auMOJAEUCTBUEM (HaKTOpPOB
HaclienCcTBeHHOCTH U cpeanl [S5; 11]. IlokaszaHo Takke, 4TO JIAaTEHTHBIN
nepuoa P300 orpunarensHo koppenupyetr c¢ IQ, T.e. mist cyObEeKTOB ¢
BBICOKMM TOKa3aTeJIeM MHTEJUICKTa XapaKTepPHO YMEHbIIICHUE JaTEHTHOIO
nepuoaa [19]. Bmecte ¢ TeM oCTalOTCs HESICHBIMH OCOOEHHOCTU
NCUXO(PHU3NOIOTMYECKUX MEXaHU3MOB, 00ECIICUHBAIOIIUX B3aUMOJICHCTBHE
MHTEJIEKTa U MOTUBALIUU JIOCTUKEHUH, ISl UX U3yYeHHs B Halei padote
ObL1a ucroiab3oBaHa Mmeroauka perucrpanun CCIT [3].

N3BecTHO, 4TO OJIM3HEIOBBIM METOJ] B €r0 KJIACCUYECKOM BapUaHTE
(cpaBHEHHE BHYTPHUIIAPHBIX KOppEJSIIUHA  MOHO3UTOTHBIX (M3) wu
OJHOTIONBIX AU3UTOTHBIX (/[3) OnMM3HEIOB) MO3BOMSIET MOMYYUTHh OLIEHKY
KOMITOHEHTOB (D€HOTHUITMYECKON TUCIIEPCUN U3YIaeMbIX TPU3HAKOB [8].

[lenbs maHHOrO HCCIENOBAHUSI COCTOSIa B ONPEACIICHUH TE€HOTHUII-
CpPEOBOM JeTepMUHAIIMN (PEHOTUIMUYECKOW BapUAaTUBHOCTHU IMOKa3aTelien
MICUXOMETPUYECKOT0 HMHTEJICKTa, a TaKXKe OIEHKE CTENEHU OOIIHOCTH
TEHETUYECKOW JeTepPMUHAIIMU aMIUTUTYIHBIX U BPEMEHHBIX KOMIIOHEHTOB
CCII Mo3ra u TmOKazarejneld ICUXOMETPUYECKOTO MHTEUIEKTa B
3aBUCUMOCTH OT aKTyaJIu3allid MOTUBALIUU JTOCTHXKEHUM y 00CIeayEeMBbIX.

OCHOBHBIMM 33JJa4aMH TaHHOW PabOThI ObLIN:

1. BoisiBuTh 30HanbHble paznuuuss B akTtuBHocTH CCII mo3ra npwu
aKTyajJu3allud y HMCHBITYEMOr0 B XOJ€ J3KCIEPUMEHTAa MOTHUBALIMHU
JOCTHKECHUU.

2. OnpenenuTh BEJIUMYMHY F€HETUUECKUX KOPPEIALNI MEXIY YPOBHEM
MICUXOMETPUYECKOT0 UHTEIUIEKTa U OTJEIbHBIX €r0 ClIOCOOHOCTEN U
napamerpamu CCII.

B  nameiti pabore B  yCIOBHAX  NCHUXO(HU3MOIOTHYECKOTO
AKCTIEPUMEHTA OBLIM CMOJEIUPOBAHBI TPU CUTYaALUM: CUTYaLUsl PEIICHUS
KOTHUTHUBHOM 3aJ]a4uM, CBSI3aHHOM C paclio3HaBaHHEM 3HAYMMBbIX CIIYXOBBIX
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CTUMYJIOB; CUTYyaIlUsi, B KOTOPOM HapsAy C pelIeHUEM MPEKHEH 3aaauu y
o0cneayeMblX aKTyalU3upOBAIM MOTHUBAIMIO CTPEMJIEHUS K YCIIEXY;
CUTyallMsi, B KOTOPOW y OOCIEIyeMbIX aKTyaJlUu3upOBaIA MOTHBALIUIO
u30eraHus Heylauu.

B uccnenoBanuu npussuin yyactve 53 mapbl OJU3HENOB, U3 HUX 27
MOHO3UTOTHBIX Mmap (M3) u 16 omHomnobix qu3urotTHeix nap (13), 10 map
Pa3HOMOJIBIX TU3UTOTHBIX Oyn3HENoB. Bo3pacTHoil nuanaszon 8-27 net, u3
HUX 00CJIeIOBaHHBIX MY)KCKOTO Tojia — 28 4el., sKeHCKoro - 78 ven. Bcee
YYaCTHUKM  HCCIICIOBAHUS  NPAKTUYECKH  30POBbI,  MOJAMKCAIH
n00pOBOJILHOE COTJIaCHEe Ha ydacThe B paboTe, MpaBId, C HOPMAIbHBIM
ciyxoMm. [[ns onpeneneHuss 3MrOTHOCTH OJM3HELIOB MCHOJIb30BAJICS METOJ
MOJIMICUMIITOMHOIO CX0JCTBa [12]; mapbl ¢ HESICHOM JIUAarHOCTUKOW B
UCCJIEIOBAHUE HE BKIKOYAIIHCH.

3anucy D01 nmpoBoawiace Mo MexayHapogHoMy crangapty 10x20;
JUISL  PErUCTpallMM  3JEKTPUYECKON aKTUBHOCTUM HCIOJIb30BAIUCH 21
otBenenue (Fpl, Fp2, Fpz, F3, F4, Fz, F7, F8, C3, C4, Cz, P3, P4, Pz, T3,
T4, T5, T6, O1, 02, Oz) mo MOHOIOJISIPHOM CXE€M€E C UICUJIaTepaIbHbIMU
yIiHeIME  pedepeHTamu  (sekTpodHIedanorpad «DHuedanan», Bepcus
«OnutHas»y npousBoacTBa «Meaukom» 1. Taranpor). Peructpanus
OCYLIECTBJISUIACh B M30JIMPOBAHHOM  rnoMmenieHuu. ConpoTUBIICHHUE
AEKTPOAOB He npeBbimaio 10 kOm.

B xone uccnenoanus CCII ocymectBisuich Tpu npoOsl. B mepBoi
npobe (oddball) oGciaenyembiMm HeoOXoawMO OBUIO pearupoBaTh Ha
3HAYUMBII 3BYKOBOM CTHUMYJ (CTHUMYJ-LEJIb), JaBasi MOTOPHBIA OTBET
(HA)KMMAaTh Ha KHOMKY). 3HAYMMBIA CTUMYJ - JUIMTEIBHOCTHh TOHA 50 Mc,
MomHocTh ToHa - 80 /16, wactora 3amomuenus -2000 ['n. BepostHOCTB
npeabsaBieHuss 3Haunmoro crumyia -20%. Hesnauummblii ctumyn -
JIUTEIbHOCTh TOHA 50 Mc, MOIITHOCTh ToHa - 80 J10, yacToTa 3amoJHEeHUS -
1000 I'm. BeposatHocTs mpenbsBieHUS He3HauuMoro crumyina -80%.
3HaUUMBIA W HE3HAYMMBIH CTUMYJIBI TOJAaBAIUCh OWHAypallbHO, B
CllyyallHOM TMOpsAKe AJIg NPOPUIAKTUKM MOHOTOHHUU. JUJIUTETBHOCTH
nay3bl Mexay ctumynamu - 1000 mc. JleBuanus nay3ssl — 20%.

Bo Bropoit mpobe (CY) mepen  peructpamumerr  CCII,
HKCIEPUMEHTATOPOM  JlaBAJIACh HMHCTPYKUHUA [0  aKTyalu3aluud Yy
UCIIBITYEMOTO  MOTHBAallUM  JIOCTHXKEHHMS  ycmexa  (MarepualibHOe
Bo3Harpaxjenue). [Janee 3anucey CCII npoxonniia kak U B IEPBOM CIIyvae.

B  tperseit mpobe (MH) mepen  peructpammeir  CCII,
HKCIEPUMEHTATOPOM JaBajlaChb MHCTPYKLHUS MO aKTyalu3allid MOTHBALIUU
n3beranusi Heyjauu (yrposa yjapa TOKOM B Clydae COBEpIICHUS
o0cneayeMbIM OLIMOKM B XOZ€ Pacrno3HaBaHUs 3HAYUMOI'O U HE3HAUMMOTO
ctumydna). Jlanee 3anuce CCII mpoxoauna no metoauke «oddbally.
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JUist oTcnexuBaHUA M TOAABICHHS apTe(PaKkTOB HCHOJIb30BAIUCH
perucTpanus 3J1eKTPOMUOIPAMMBI, BEPTHUKAJIBHOU AJIEKTPOOKYJIOTrPAMMBI,
AJIEKTPOKAPUOTpaMMBbl, Tociie ¢uiabTpanuu B auanazone 0,5-70 I'm CCII
ycpeaHsuiuck. Beero B kaxaoi mpo6Oe BboimonHsum 20-30 ycpenHeHui.
KonundectBo ycpeaHeHuit B Tpex mpobax A Kaxa0ro UCIbITYEMOTO ObLIO
onunakoBbeIM. OtnensHo ycpenusuiuch CCII Ha 3HauMMBble M HE3HAYUMBIE
cTuMyJibl. Jmnoxa aHanuza cocraBisuia 1000 mc. Ammuryny CCII
U3MEPSUIN OT HYJIEBOW JIMHUH.

Omnpenenenre MOTUBAIMH JOCTHKEHUN OJM3HEIIOB OCYIIECTBIISIOCH
Cc mnpuMmeHeHueM omnpocHuka A. Mexpabuana [10]. [nsa ompenencHus
YPOBHSI  NCUXOMETPUYECKOTO  HMHTE/UIEKTa  HCIOJb30BAIUCh:  TECT
«IIporpeccuBnbie maTpuup» k. PaBena (5 cepuit mo 12 3amanuit) u
«KynpTypHO-HE3aBUCUMBIN TecT Ha uHTeIUiekT» P. Kerremra (Bapuant
GFT 2) [1].

JUis  cTtaTucTUYecKo  0OpabOTKM  MpUMEHsIach  MporpaMmma
STATISTICA 6. [Ins OLEHKM HACIENyeMOCTH W CPENOBBIX BIHMSHUU
ucronb3oBayicss  kKoddduueHt  HacimeayemMoctd — WrHaTtbeBa, — Takke
IPOU3BOIMIIACH OLIEHKA T€HETUYECKUX KOPPESINI N3ydaeMbIX MTPU3HAKOB
[5].

[Tocne peructpauuu CCII OblT TpOBENEH aHAINU3 YCPETHEHHBIX
3HAYEHUN aMIUIUTYIHBIX U BPEMEHHBIX XapaKTepUCTUK KOMIOHEHTOB P300
u N200 mo Bcem otBeaeHusM miua  1npoObl  «oddbally, mpod c
akTyalIn3amnuend MoTuBauuu cTpemieHuss k ycrnexy (CY) uw ¢
akTyanu3anuend wmotuBauuu u3z0eranuss Heygaun (MH). 3nauumocts
pa3uuuii CpeIHUX MOKa3aTeleil aMIUIUTY/ bl U JATEHTHOCTU KOMIIOHEHTOB
CCII, nonyuennsix B mpobax CY wim MH no cpaBHeHuro c¢ mpo0Ooii,
MPOBEJEHHON MO Kilaccuueckorn Mertonuke «oddbally, ompenensiiace ¢
ucnosib3oBanuem  nporpammbel  STATISTICA. Bce  ywyacTHukH
UCCTIEIOBAHUSI ObUIM pa3fieieHbl Ha TPU MOATPYIIbI, B 3aBUCUMOCTU OT
BBIPAKEHHOCTH y HUX MOTHUBAIMU JOCTHXKEHUN, TUArHOCTUPOBAHHOM C
nIpyUMEeHEHUEM onpocHuka A. MexpaOuaHa.

[Ipu akTyanuzanuum MOTHBAlMK M30€raHus HEYJAaud y YYaCTHUKOB
UCCJIEIOBAHUSI, MMEIOUIMX BBICOKHI YpOBEHb MOTHBALIMM JIOCTHKEHUS,
HAOJIIOIATIOCh YBENWYEHUE aO0CONIOTHOM aMIUIMTYbl KomroHeHTa P300
CCII mosra B (ponTo-TemMmopanbHbix oTBeaeHusx: Fp2, F3, F4, F8, TS,
IIpU ATOM yBeJIn4YuBaJiach aMiutyaa komnonenta N200 B otBenenusix F4,
Cz. Axrtyanuzaiusi MOTHUBAllUU CTPEMJICHUSI K YyCHeXy Yy TeX ke
o0cneayeMbIX CBS3aHa C YBEJIIMYEHUEM JIATEHTHOTO MEPUO/Ia KOMIIOHEHTA
P300 CCII mo3ra B 3aJiHe-TeMIOPaIbHOM MPABOM OTBeAeHUU T6 (TaOIHIIbI
1, 2, 3). B Tabmuuax OpuUBEACHBbl  AMIUIUTYAHO-BPEMEHHBIE
xapaktepuctuku CCII niisg Tex oTBeIeHUM, B KOTOPHIX OBLIN MOJTYUYEHbI
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3HauuMble paznuuusg B npobax CY wim MH no cpaBHeHuio c¢ mnpoOoH,
npoBesieHHOM 1o MeToauke «oddbally.

AKTyanuzauusi MOTHUBAllMM W30€raHusi HeyJauyu y oO0cCieayeMbIX,
UMEIOIMX HU3KUH YpOBEHb Pa3BUTHsI MOTHUBAIIMM JOCTHKEHUS, CBA3aHA C
YMEHBIICHUEM aMIUTUTyAbl KoMmrnoHeHTa N200 coObITUHHO-CBS3aHHBIX
MOTEHIIMAJIOB MO3Ta B ppoHTaNbHBIX oTBeneHusx: Fpl, Fp2, F3, Fz, F4, F8
(Tabnuma 2).

AxTyanu3anusi MOTHUBAalMU H30eraHusi HeyJauu y oOOCIeqyeMbIX,
UMEIOIINX CPEAHE BBIPAKECHHBIN YPOBEHb PAa3BUTHSA MOTHBALUU
JOCTHKEHHUS, CBSI3aHA C YMEHBIICHUEM JIATEHTHOI'O MEPHOJAa KOMIIOHEHTA
N200 coOBITUHHO-CBSI3aHHBIX TMOTEHIMAJIOB MO3ra B OKIUINUTAIHLHOM
orBeaeHun Oz, akTyaiu3anusi MOTHUBAaUUU CTPEMIIEHHMS K ycCHeXy — C
yMEHbIIEHUEM JIaTeHTHOCTH KomnoHeHTa P300 B orBeaenun O2 (tabauua
3).

Takum oOpa3om, IpH aKTyalnu3aluyd MOTUBALIMK U30€raHus Heyaauu
y 00CleayeMbIX C PErUCTPUPYEMOM MOTHBAIIMEH CTpPEMIJICHUS K YCIEXy
Ha0II0/1a7I0Ch YBEJIMUCHHUE aMIUIUTY/IbI MO3UTUBHOTO noTeHImana P300 u
HeratuBHOro N200 BO (PpOHTaNBHBIX OTBEACHUSX, 4 Y OOCIEIYyEeMBIX C
perucTpupyemMoi  MoTHBanued u30eraHuss HeyJaud — CHIDKEHUE
aMIUTUTYJbl HeratuBHOro kommoHeHTa N200 Takke BO (DPOHTAIBHBIX
oTBeleHUsAX. B 1menoM akTyanuzamus y oOOCIeIyeMbIX MOTHBALUU
u3beranus Heydauu (OTpULATENIbHOE MOJKPEIUICHHE) BbI3Bajia OOJIBIIYIO
PEaKTHUBHOCTh IapaMETPOB 3HAOTeHHbIX KoMmnoHeHToB CCII, yem
aKTyalIM3aluss MOTHBAalMM CTPEMIIEHHS K Yycnexy (MOJOKUTEIbHOE
nojAkpervieHue). Y e ¢ npeoOiajaHueM MOTUBAIlUM CTPEMIJICHUS K
yCcHexy BO3MOXHOE€ MPUMEHEHUE B JKCIEPUMEHTAIbHBIX YCIOBUSAX
OTPULIATEILHOTO MOJAKPEIUIEHUSI CBS3aHO C YBEJIMYEHUEM aOCOJIIOTHBIX
ammuuty , komnoHeHta P300 B (ppoHTO-LIEHTpanbHBIX OTBEACHUSX. ITO
MOXXET OBITb HWHTEPHPETUPOBAHO TAaKUM O00pa3oM, YTO B MOJOOHBIX
YCIIOBUSIX YBEJIMYMBACTCS MHTEHCHUBHOCTH BO30YXICHHS MO3IOBBIX 30H,
IIPUBJICKAEMBIX JUIsl PEUIEHUsS KOTHUTHUBHOM 3aaauu. M3BECTHO, UTO IpHU
peaKkuuu Ha peJIeBaHTHBIM CTUMYJ aMIuiMtyaa komnoHeHta P300 Bblwe,
yeM Ha HepeseBaHTHbIM [3]. YV mionmelt ¢ mpeoOnajaHueM MOTHBALMU
nu30eranvs HeyJayd B MMOJOOHOM CHUTyallMd MPOUCXOJUT YMEHBIICHHE
amMmuuTy 15l KoMoHeHTa N200 B pOHTO-IIEHTPAIbHBIX OTBEICHUSX, UTO
MOKET PAaCLIEHUBAThCA KAK YMEHBIICHHE MHTEHCUBHOCTH NEPLENTHUBHOIO
CUHTE3a. AMIUIUTYHbIE U BPEMEHHbIE XapaKTepUCTUKU KoMIoHeHTa N200
COOBITUIHO-CBSI3aHHBIX MOTEHIIMAJIOB MO3Ia CBsA3aHbl C (ha30il OMO3HAHUS
CTUMYyJIa, a aMIUIUTYJHbIE MU BPEMEHHBIE XapAKTEPUCTHKUA KOMIIOHEHTA
P300 coObITUIHO-CBSI3aHHBIX TOTEHIIMAIOB MO3Ta CBsi3aHbl C  (ha3oit
NPUHATHS peuieHus [3].
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B 1o e BpemMs HEOOXOIUMO OTMETUTb, YTO y OOCIEIyEMBIX C
npeobiialaHieM MOTUBAIIUU U30EraHusl HEYlJauyu aMIUIMTY]1a KOMIIOHEHTOB
N200 u P300 BbIlie BOo Bcex Tpex mpobax, yeM y TeX, y KOoro npeodnagaet
MOTHUBAIIUS CTPEMIICHUS K ycrexy. TakuM oOpa3oM, emie 10 akTyaln3aluu
y HUX MOTHBALIMM JOCTHKEHUU B MCUXO(U3MOIOTUYECKOM IKCIIEPUMEHTE,
3HauYeHUsS aOCOJIIOTHBIX AaMIUIMTYJ, B TMEpBOM mpode y Ioaeh ¢
npeo0iafaHueM MOTHBAlMKM HM30eraHus HeyAauu ObUIM BbIIIE, YEM Y
JIFOJIEN C BBIPAXKEHHOM MOTHBALMEN CTPEMIIEHUS K YCIIEXY.

CpaBHEeHUE aMIUIMTYJIHO-BPEMEHHBIX XapaKTEPUCTUK HSHIOTEHHBIX
komrnoHeHToB CCII ¢ wHCHojib30BaHHEM CTAaTUCTUYECKOIO KpPUTEpHUS
®puaMaHa, MOTYYESHHBIX JUISI TPeX MPOO, MO3BOJUIO BHISIBUTH 3HAYHUMBIC
paznuuus  MEXAY  YCPEOHEHHbBIMU  3HAYEHUSAMH  aMIUTATYIHBIX
xapaktepuctuk kommnoHeHTa N200 B otBenenun T4 (p<0.05) u Oz
(p<0.05), a mo natentHOCTH - B oTBeneHun F7 (p<0.01) u P3 (p<0.05).

B otBenenuu Cz paznuuus MexAy YCPEIHEHHBIMH 3HAUYCHUSIMU
aMILUTUTYAHBIX XapakTepUCTUK KommnoHeHTa P300, moaydeHHBIMH 711 TPEX
npo0, mpubmkaroTes K ypoBHIO 3HauuMoctu (p<0.09). Ilo naTteHTHOCTH
P300 nonydensl 3HaunmMble paznuuus ajis otBeneHuit T4 (p<0.01) u Oz u
Cz (p<0.05).

I[Io Tectry JIx.PaBeHa pmonsi TEHETMYECKOM COCTABISAIOIICH B
(beHOTUNMYECKON BapHUATHBHOCTH BapbUPYET JJIA PA3IUYHBIX CyOTECTOB OT
0 mo 0,72. Ilpu oreHKe BHYTPUIIAPHOTO CXOJICTBA MO HMHTEIUICKTY Oblia
oOHapy’>keHa BBICOKas Hacieayemocth cepun D Tecrta Jkx. PaBena
(Tabnuma 4).

Tabnuya 4
Ouenka BHyTpunapsoro cxoacrsa M3 u /I3, Bkiaag
reHeruvyeckoi (h?), odomecemeiiHou (¢?) 1 HHAUBUAYAJIbHO-CPEA0BOH
(¢?) cocTaBJIAOIIMX B (PEHOTUINIHYECKYIO JUCIIepCcHIO o TecTy kK.
Pagena (* p<0.05, ** p<0.01)

Tj;:; i Zc' rM3 r/[3 5 c? e’

Cepust A 0.35 0.27 0.16 0.19 0.65
Cepus B 0.59* 0.23 (0.59) 0 (0.41)
Cepus C 0.53* 0.44 0.18 0.35 0.47
Cepus D 0.72%* 0.4 0.64 0.08 0.28
Cepus E 0.07 0.59* 0 - -

1Q 0.79** 0.79%* 0 0.79 0.21

Obo3nauenus: TM3 - KOppemnsIus MOHO3UTOTHBIX Onm3HenoB; /13 -

Koppeianusa JU3NTOTHBIX 6J'II/13HGI_[OB.
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JlaHHas cepus COCTaBJIEHA COTJIACHO OPUHIAITY
NePECTPONKU/MIEPErpyNIUPOBKA (PUryp B MaTpulle; peuieHue TpeOyeT
IPOCIEAUTh 3aKOHOMEPHYIO IOCJEI0BaTEIbHOCTh (UTYp U UYepeOBaHUE
buryp B LEIOCTHON CTpyKType. Takum o0pa3oM, MOKHO MPEANOI0XKHUTD,
4YTO CHOCOOHOCTH YJaBiIMBaThb KOJMYECTBEHHbIE U  KaueCTBEHHBIE
V3MEHEHMS HOCAT HacjaeAyeMbli xapakrep. JJoCTaTOYHO BBICOKYIO CTEIICHb
HaCJIeIOBaHMUsT MMeeT U cepus B, koropas npennonaraer HaxoXXICHUE
aHAJIOTUM MEXAY JBYyMS MNapaMu (QUryp, UYTO TMO3BOJSET TOBOPUTH O
HACJIEIOBAaHUM  CIIOCOOHOCTHM  JHUHEHHOW  nuddepeHmmanim u
YMO3aKJIFOUEHHSI Ha OCHOBE JIMHEHHBIX B3auMocBszeil. B nenom 1Q mo Jx.
PaBeny nerepmunupoBan cpeaoBbiMu (pakTopamu. Kak BUAHO U3 TaOIUIIBI
3, cepun A n C TakKe UMEIOT T'€HETUYECKUI KOMIIOHEHT JUCIIEPCUH, XOTS
Y HEBBICOKO BBIPAKEHHBIM.

Janee st OLEHKU CTPYKTYpPbl T€HETHUECKUX CBS3€H, XapaKTepHBIX
JUTSI ICUXOMETPUYECKOT0 MHTEIUIEKTA (OLEHEHHOTO ¢ TPUMEHEHUEM TECTOB
JIx. PaBena u P. Kerrenna) u aMminTyabl ¥ JATEHTHOCTH KOMIIOHEHTOB
P300 1 N200 Obu1 mpou3BEIeH pacyeT FreHETUYECKUX KOPPEISIU.

B Tabnunax 5 u 6 npuBeneHbl 3HAUEHUSI T€HETUYECKUX KOPPEISILUM
MEXAy IIOKa3aTelsIMHA IICUXOMETPUYECKOTO MHTEIIEKTa II0 TectaM P.
Kerremna n /x. PaBeHa W aMIUINTyZ0W M JaTEHTHOCTBIO KOMIIOHEHTOB
CCII mosra.

Tabnuya 5
I'eHeTHYeCcKHe KOPPEJIAUN MEKAY ICUXOMETPUUYECKUM
HHTe/1eKTOM (TecT /K. PaBeHa) M aMIIMTY0M ¥ JIATEHTHOCTBIO
komnonenToB CCII

Iipo- ccri Cepuu mecma /[rc. Pasena
Obl A B C Jl E Cymma 10
P300 amn. | -0,5 | -0,57 | -0,51 -0,5 -0,31 -0,35 -0,29
«Odd- | P300 nat. | -0,56 | 0,29 -0,05 0,34 -0,51 -0,04 -0,05
ball» | N200 amn. | 0,88 | 0,65 0,71 0,36 0,2 0,44 0,39
N200 nar. | -0,66 | -0,1 -0,31 -0,03 -0,88 -0,22 -0,22
P300 amn. | 0,31 | -0,06 0,06 -0,04 0,95 0,09 0,2
cy P300 nar. | 0,06 | 0,82 0,46 -0,12 0,74 0,27 0,26
N200 amn. | -0,47 | 0,02 -0,03 - -0,91 -0,15 -0,25
N200 nat. | -0,59 | 0,52 0,11 -0,19 -0,53 0,17 0,18
P300 amn. | -0,06 | -0,35 | -0,17 -0,2 -0,64 0,02 0,04
TH P300 mar. | 0,94 | 0,65 0,77 0,32 0,25 0,98 0,91
N200 amn. | -0,28 | -0,27 -0,1 -0,21 -0,86 -0,3 -0,34
N200 nar. | 04 | 0,99 0,59 -0,13 0,37 0,34 0,41
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Tabnuya 6
I'eneTnuyeckne KOppeJAUNHA MEKAY ICUXOMETPUYECCKUM
uHTeJUIeKTOM (TecT P. KerTessia) M aMIUIUTY10M ¥ JIATEHTHOCTBIO
xKomMnoHeHToB CCII

Cyomecmuvt mecma P. Kemmenna
H6Pb(l) ccn «Ho- | «Kmac- |- | «Tomo- CZZ 10
noyiHe- | cudu-
puLa» | JOTH»
HHE» | Kalus
P300 amm. | -0,57 -0,71 -0,35 -0,75 -0,67 -0,62
«Odd- | P300 mar. -0,3 0,28 0,23 0,15 0,08 -0,06
ball» | N200 amm. | 0,87 0,91 0,7 0,82 0,69 0,71
N200 mar. | -0,81 -0,65 -0,19 -0,16 -0,19 -0,38
P300 amm. | -0,55 -0,61 -0,62 -0,86 -0,5 -0,42
cy P300 mar. | -0,41 -0,22 -0,32 -0,14 0,1 0,09
N200 amm. | 0,62 0,73 0,45 0,85 0,73 0,5
N200 mar. | -0,71 -0,2 0,01 -0,48 -0,27 -0,29
P300 am. 0,53 -0,26 0,57 -0,22 0,22 0,31
H P300 mar. | -0,48 -0,09 -0,23 -0,32 -0,48 -0,26
N200 amm. -0,8 -0,26 -0,74 0,24 -0,35 -0,39
N200 mar. | -0,37 -0,18 -0,27 -0,5 -0,78 -0,87

AHanu3 TaOnuIbl S5 TOKa3bIBae€T, YTO HAa TE€HETUYECKOM YpPOBHE
uHTeIUIeKT 1o Tecty /. PaBena koppenupyer (0COOCHHO, YMCTBEHHBIE
CIOCOOHOCTH, JMarHocTUpyeMble 3amanusamu cepuit A, B, C) ¢
ammuintyno kommnonenta N200 CCIIL. Ilpu akTyanuzanud MOTHBAIUU
u30eraHusl HEyJaud pacTeT 3HAYCHUE TCHETHUYECKOW KOPPENSIUU TecTa
JIx. PaBena (ocobenHno, cepuit A, B, C) u narentnoctu kommnonenta P300.
Jna cepum E Tecra J[Ix. PaBena mnpum akTyannsauuu MOTHBALAH
CTpeMJICHHS K  yClexXy B  YCJIOBHIX  TCHUXO(DH3UOIOTHIECKOTO
AKCIEPUMEHTa OOHAPYKEHBI BHICOKUE TMPSMbIE T€HETUUECKUE KOPPESIUU
C aMIUIMTYJOM W JaTeHTHOCThO KoMmmoHeHTa P300 wu  BbicOKas
oTpuuareiabHas (00paTHas) KOppesalus ¢ aMIIUTy 10l kommoHeHTa N200.
[Ipu akryanuzauMu MOTHUBAIMM UW30€raHus HeyJaud OOHapyKeHa
OTpULIATENbHAS BBICOKAass TE€HETUYECKass CBSA3b MEXKAY aMIUIUTYAOU
komroHeHTa N200 u Oamnmamu obcnenyemblx, HaOpaHHbIMU B cepuu E
tecta JIx. PaBena. B mpoGe «oddbally pesynsraTel mo cepun E umerot
BBICOKYIO OTPHULATENIbHYI0 T'€HETUYECKYIO KOPPEJSLUIO C JIATEHTHOCTBIO
komnoneHTa N200.

VYuursiBasg, uyto 3amanusi cepuii A, B u C tecra J[x. PaBena
BBISIBIISIIOT  CMIOCOOHOCTh K AuddepeHInanid  OCHOBHBIX 3JIEMEHTOB
CTPYKTYpPhl H PACKpPBITHIO CBSI3ed MEXIy HUMHU, UACHTHDUKAINH
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HEJOCTAIOIIE YacTH CTPYKTYPhl M CIMYEHHUIO €€ C MpPeACTaBICHHBIMU
o0Opa3iamMu, CrIoCOOHOCTh K YCTAaHOBJICHUIO aHAJIOTUM IyTEM MOCTEIIEHHOM
muddepeHuraul  3IEMEHTOB, CIIOCOOHOCTh  YJIABJIMBATHh  CJIOKHBIE
U3MEHEHUsI (UTYp B COOTBETCTBUU C MPUHIUIIOM HX HENPEPHIBHOTO
pa3BUTHS, 0OOTAIICHUS 110 BEPTUKAIN U TOPU3OHTAIN, MOKHO 3aKJIIOUUTb,
YTO JJaHHbIE CIIOCOOHOCTH Ha T€HETHMYECKOM YPOBHE KOHTPOJUPYIOTCS MO
OOJbIICH YaCTU TEMHU K€ T€HaMHU, KOTOpbIE JETEPMUHHUPYIOT aMIUIUTYLY
komroHenta N200 CCII. Tlpu axTyanuzanuu MOTHBAllUU H30ETaHUS
HEyJa4l pPacTeT 3HAYEHUE TEHETUYECKON KOppessiuUu 10 JIaHHBIM
cyOrectam ¢ nareHTHOCThIO KommnoHeHTa P300. 3amanust cepum E Tecta
Jlx. PaBeHa  MO3BOJIIIOT  OLEHUTh  AHAJUTUKO-CUHTETHYECKYIO
MBICIUTENBHYI0 CcHOCOOHOCTh. (COrlacHO TMOJYYEHHBIM JaHHBIM, BO
MHOTOM T€ K€ I'€Hbl, KOTOPbIE CHOCOOCTBYIOT YBEJIHMUYEHHUIO MOKa3aTeleu
AHAIUTUKO-CUHTETUYECKUX CIOCOOHOCTEH, YMEHBIIAIOT JIATEHTHOCTb
komnoHenta N200 CCII.

AHanmu3 Tabmuubl 6 TOKAa3bIBAET HAJIMYME  IOJIOKUTEIbHOU
TFEHETUYECKON KOppEesiMd MEX]y I[OKa3aTelieM ICUXOMETPUUYECKOTO
uHresuiekTa 1o tecty P. Kerrenna u ammnurynoi kommnonenta P300 CCII
mosra B npodoe MH (0,31), a taxke ammumtyaoii kommoneHta N200 B
nepBoit ipode (0,71) u ammutyaoi komrnoneHTa N200 B npooe CVY (0,5).
Takum oOpa3om, cymiecTByeT oOIasi TeHeTHYecKas JeTepMUHAIUAS Kak
ypoBHsi 1Q, amarHoctupoBaHHoro mno Tecty P. Kerremna, Tak u
AMIUTUTYJHBIX ~ XapakTepucTuk kommoHeHTa P300 B mpobe c
aKTyaJIn3alueld MOTUBALMU U30eraHusl Hey1auu.

VYcTaHOBIIEHBI OTPULIATENILHBIE T€HETUUYECKUE KOPPENSIUU MEXKIY
ypoBHeM mncuxoMmerpuueckoro IQ mno P. Kerremny u mareHTHOCTBIO
komrnoneHta N200 (-0,38) (mpuyem 3Ha4YeHUE  OTPHULIATEIILHOM
TEHETUYECKON KOppEeIsMU BO3pAacTaeT IMpPU aKTyaJu3allud MOTHUBAIUU
nu3zberanus Heynauu (0,87)), a Takxe amrmunTy 1o kommnoHnenta P300 kak B
npobe «oddbally (-0,62), Tak W TpU akTyaau3zaluu y OO0CIeqyeMBbIX
MOTHBaIUU cTpemieHus k ycnexy (-0,42). 38% o0mmux reHoB peryiaupyroT
Kak pocT ypoBHs rncuxomerpuueckoro IQ mo P. Kerremny, Tak u
yMEHBIIEHUE  JIaTeHTHOCTH  KommnoHeHTa N200, ocoOeHHo, Tmpu
aKTyaln3alud MOTHBAIMK W30eraHus Heyaaud (B ITOM cllydae OIleHKa
OOITHOCTH  TEHETWYECKOM  JeTepMUHAlMM  00OWMX  IOKa3aTese
yBenuuuBaercss A0 87%). YMeHblleHne aMIiuTyasl komnoHenta P300 B
npobe oddball u yBenmuenune mncuxomerpuueckoro IQ mo P. Kerremmy
JNETEPMUHUPOBAHO 62% O0OIKMX TE€HOB, B YCJIOBHSX aKTyaJIH3aluu
MOTHBALMU CTpeMJIeHUs1 K ycrexy — 42% oOIMX IeHOB, a B YCIOBUSX
aKTyajau3allud MOTHBAIlMU M30E€TaHusl HEeyJaul TeHETHYEeCKash KOPPesius
MEHSIET 3HaK Ha MOJIOKUTEIbHBIN.
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['eneTnueckue Koppensiuu OTIEIbHBIX CcyOTecTtoB Tecta P.
Kerreimmma ¢ xapakrepuctukamu — komnoHeHTtoB  CCII  mosra,
npeAcTaBieHHbIe B Taliauie 6, CBUACTEILCTBYIOT O TOM, YTO
MaKCUMaJIbHO€ 3HAYE€HHUE TEHETUYECKUX KOPPEJSIMM BCEX YeThIpeX
cyOTecToB HaAOMIOAANIOCh C aMIuIUTyAol kommoHeHTa N200 B mpobe
«oddball» (0,7-0,91) u npu akTyanuzanuu y OOCJIeIyeMbIX MOTHBAIIUU
ctpemienus k ycenexy (0,45-0,85).

Hns ammmutynbl kommnonenta P300 nHaOmoganuch BBIpaKCHHBIC
OTpHUIIATEIbHBIE TEHETUUECKNE KOPPEJSIUU C MPOTYKTUBHOCTHIO PELICHUS
o0OcneayeMbpIMU BCEX YeThIpeX cyoTecToB Kak ais mpoObr oddball (-0,35 —
(-0,75)), Tak 1 JUIs YCIAOBUU C aKTyalM3allMeil MOTUBAIMU CTPEMJICHUS K
ycrexy (-0,55-(-0,86)). AKTyanu3zanus B YCIOBUAX
NICUXO(PU3NOIOTUIECKOTO AKCIIEPUMEHTAa MOTHBAIMKA HW30ETaHMs HEyadu
MO—Pa3HOMY BO3JICUCTBYET Ha T€HETUYECKUE KOPPEISALMHU C aMIUTUTYA0U
koMmroHeHnTa P300 pa3ubix cyOrectoB tecta P. Kerrenna: nns cyorecToB 2
(«Knaccudukauusiy) u 4 («Tomosiorusi») 3HAUYCHHE TEHETUYECKOU
KOPPEJISIIIUU OCTACTCSl OTPUIIATEIbHBIM, HO CYIIIECTBEHHO YMEHBIIIACTCS MO
abcomotHoi Bennunne (0T 71% mo 26% miis cyotecta 2 u ot 75% 10 22 %
s cyorecra 4); a mna cyorecta 1 («domonnenuwe») m cyOrecra 3
(«Matpunay) reHeTUYecKasi KOppessaius MEHSET 3HaK Ha MOJI0KUTEIbHBIH
U TIPUHUMAET JOBOJILHO BbIcOKME 3HadueHus (53% mnsa 1 cyorecta u 57%
s 3 cyOTecra).

B memom mno Ttectam JIx. PaBena u P. Kerrema anamms
TEHETUYECKUX Koppemsiuuii ¢ xapakrtepuctukamu kommnoHeHTOB CCII
MOKa3aja, 4YTO CYIIECTBYeT oOllas TeHeTHYecKas JAETePMHUHAILMS Kak
MICUXOMETPUYECKOTO MHTEIUICKTa, TaK U aMIUIMTYyAbl KomrmoHeHTa N200,
KOJMYECTBO OONIMX TEHOB, YYaCTBYIOUIMX B JETEPMHUHALUU ITHUX
nokasaresei kosuebnercs ot 39 1o 71%.

Cy1ecTBYIOT pa3inyusl B FTEHETUUECKON JIETePMUHAIIUN aMILIUTY Ibl
u nateHTHOCTH KoMnoHeHToB CCII u ypoBus 1Q no tectam J[x. PaBeHa u
P. Kerremna. s tecra Jx. PaBena npu mepexozae ot mpo6sl oddball k
YCIIOBUSIM aKTyaJlu3allMi MOTUBALMU M30€raHusi HEyJauu yBEIMUYMBACTCS
J0JIs1 00IIel TeHEeTUYECKOM JEeTepMUHALUU C JATEHTHOCThIO KOMITIOHEHTA
P300 u N200, a nis Tecta P. Kerrenna reneTnueckast Koppemsius B 000uX
CIy4yasix HWMEET OTpHIaTeIbHOe 3HadeHue. T.e. OJHU OOIIue TeHBI
JIETEPMUHUPYIOT Kak yBenudeHue rnokazareneit 1Q mo tectry JIx. PaBeHa,
TaK U yBeJau4eHue JaTeHTHOCTH KOoMmnoHeHTOB P300 m N200, m npyrue
oO1ue reHsl IEeTEPMUHUPYIOT KaK yBeIudeHue nokasareneil 1Q mo tecry
P. Kerrenna, Tak u ymeHbIIeHHE JIATEHTHOCTH KOMITIOHEHTOB P300 1 N200.

YcnemHocTh KOTHUTUBHOM JESTEILHOCTH ONpPEEseTcss He TOJIbKO
pecypcaMu CcyObeKTa, KOTOPbIe OH MOKET IMPHUBJICUYb ISl €€ peaau3aluu,
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HO TakXe€ W B 3HAYUTEIbHOW CTENEHH NPEIBOCXUIICHHEM KOHEYHOIrO
pe3yibTaTa, 00pa3oM «ycHexa» WU «HEyAaun», KOTOPbIN CKIIAaJIbIBAETCS Y
cyOBeKTa U onpenesnsieT ero MOTUBALIMOHHYIO CTPAaTErUIo.

AHaM3  yCPEAHEHHBIX  3HAYEHUM  aMIUIUTYJAHO-BPEMEHHBIX
XapaKTEpUCTUK SHJAOreHHbIX KommnoHeHToB CCII mnokaszan, dro y
oOcneayeMblx C TmpeoOJaJlaHMeM MOTHBAlMKM H30eraHvs HeyJadyu
amrutyga koMmrnoHeHToB P300 u N200 Beime, yem y oOCIeAyeMbIX ¢
npeo0ialaHieM MOTHBAIIMM CTPEMJICHUS K YCIEeXy. OTO MOXET OBITh
CBS3aHO C TEeM, 4YTO «u30eralmue Heygaum» TpeOdyeTcs NPOSBUTH
OOJIBIIYI0 MHTEHCUBHOCTh HEPBHOTO OTBETA JJIA PEIICHUS KOTHHUTHBHOU
3aJla4, YeM «CTpeMsAIIUMMCS K ycrnexy». AKTyanusauus y o0cieqyeMbIX
MOTHBALIUM HM30€TaHUsl HEYAauu CIOCOOCTBYET OOJNBIIEH PEaKTUBHOCTU
napamMeTpoB ASHAOreHHbIX KommoHeHToB CCII, 4em akTyamu3auus
MOTHBALMU CTPEMIICHMS K ycniexy. Y JrojJie ¢ mpeo0iaiaHueM MOTUBAIUU
CTpEMJIEHHS K YyCIexy B TOM Cily4yae, €clId B O3KCHEpPUMEHTE
aKTyaJu3upoBaJlaCh MOTHUBAIUsl u30eraHus HeyJaaud, HaOI0aaI0Ch
yBEIMYECHHE aMIUIUTYyJbl KoMmrmoHeHTa P300 B (poHTO-LIEeHTpanbHBIX
OTBEJCHUSX. Y IO/ C MOTHBaIMEeW H30eraHus HEyJauyu B TEX Ke
DKCIEPUMEHTAJIBHBIX YCIOBUSIX YMEHbBIIAIACh AMIUIMTYJa KOMIIOHEHTa
N200 B (pOHTO-IIEHTPATBHBIX OTBEACHUSAX. MOXKHO NPEIINONIOKUTh, YTO
Jq0aU, ¢ TmpeoOnafaronieil MOTHUBAIMEdl CTpeMJIeHUST K yclexy B
CTPECCOBBIX YCJIOBHUSAX (KaKMMH, HECOMHEHHO, SIBISUINCh YCIIOBUS,
YTPOXKAIOIINE yIapOM TOKOM) WHTEHCH(UIIMPOBATIN CBOIO KOTHUTHBHYIO
JesTeNbHOCTh. B Tex ke yCIIOBUSX JIOIU C MpeodiaagaHueM MOTHBAIUH
n30eraHusl HEyJayd YMEHbIIAINW CEHCOPHBIM CHHTE3, CBSI3aHHBIA C
KOTHUTHUBHOM 33/1a4€il, ONacasch yaapa TOKOM.

CornacHo nanHbiM, monydeHHbiM Carrillo-de-la-Pena M.T. wu
Cadaveira F., BBeleHUE ONOJHUTEIBHON MOTHBUPYIOIIEH HHCTPYKLIHH
CIIOCOOCTBYET  YBEJIMYEHHUIO  aMIUIMTyabl  kommnoHeHta P300 u
yMEHbIIIEHUIO ero jaTeHTHocTu [15]. B paborax O.A. Kocrtanmgora ObLI0
MOKA3aHO, YTO AaKTyajlu3aluus B XOAE SKCIEPUMEHTA JOINOJHUTEIbHOU
MOTUBALIMM Y WHIMBHUJAA, COBIAJAIOUIENH C aKTyalbHOM [JIi HEro B
KU3HEHHBIX YCIIOBUSIX, CIIOCOOCTBYET «OOJIETYEHUIO» (POpMUpOBaHUS
BoiHbl P300 CCII (yKOpo4YeHHIO JIATEHTHOTO IMEPHUOJa U YBEIMYECHUIO
aMITUTYAbI) [7].

Donchin E., Coles M.G.H. cuutatot, uto P300 oTpakaer HEpBHYIO
aKTUBHOCTb, OTPAXKAIOILYI0 CMEHy ImpeactaBieHus [16]. JlaTeHTHOCTB
P300 Torma cCOOTBETCTBYET CKOPOCTH KOTHUTHBHOW TmepepaboTKu, a
aMIUIMTYJa TOKa3bIBAET PA3MEIIEHHE MO3TOBBIX SJHEPIreTUUECKUX PECYPCOB
[18]. Ammiutrynma P300 Takxke 3aBUCUT OT OXHAAHUA CTUMYyJa, OT
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peneBaHTHOCTH 3amadu [21], oT u3buparenbHOCTH BHUMaHus [17] U oT
SMOILIMOHAJIBHOTO MOAKPEINICHU U MOTUBauuu [15].

OGHapyXxeHHass HaMH TOJOXUTEJIbHAs TEHETUYECKash KOppeJsiius
MEXAy MPOJYyKTUBHOCTHIO pemieHusi cyorecroB 1-4 tecra P. Kerremna u
ammuiutyno komrnoneHta N200 CCII cBuaeTenbCTBYE€T O TOM, YTO
CYILIECTBYET TIEHETHYEeCKass OOIIHOCTh B O0O0ECNeYeHHH Kak pocTa
WHTEJUIEKTYaJbHOM MPOAYKTUBHOCTH B PEUIEHWH YMCTBEHHBIX 3a/a4 Ha
JIOTIOJTHEHUE, UCKIIIOUYECHHE JIMIITHET0, OOHAPY)KEHHE 3aKOHOMEPHOCTEH IO
pa3IMYHBIM  [pPU3HAKAM, AaHajIu3 [POCTPAHCTBEHHO-TOIMOJOTHUECKUX
3aKOHOMEPHOCTEH, TaK ¥ MHTCHCU(PUKAIIUK TIPOIIeCcCa CEHCOPHOTO CHHTE3a
uHbOopMaIuu.

OTtpunarenbHbie TEHETUYECKHUE KOppeJsiuu MEXTY
MPOAYKTUBHOCTRIO pemieHust cyorectoB 1-4 tecra P. Kerremna u
ammunty ot komrnonenta P300 CCII mo3ra MoryT ObITh OOBSICHEHBI, €CIIH
y4e€CTh, YTO JAHHBIH KOMIIOHEHT CBSI3aH C NPUHSATHEM pEIICHUs W,
CJe0BaTEIbHO, MOKHO CKa3aTh, YTO OOIIME T'eHbl JAETEPMUHUPYIOT POCT
WHTEJUICKTYaJTbHOM  NPOJYKTUBHOCTA W YMEHBIICHUE  aMIUIUTYbI
kommnonenTa P300.

Hecmotps Ha Kaxylieecss BHEIIHEE CXOACTBO CTHUMYJIBHOI'O
matepuasia oboux tectoB (P. Kerremna m J[x. PaBena), BKIIOUaroIiero
HeBepOAJIbHBIC  3a7aHusl, OOHApYXEHHBIE pa3auuusi B  OOIIHOCTH
FEHETUYECKON JeTepMuHanMM ypoBHA [Q 1o AByM MeETOIMKaM H
nokazareneid ammutyasl U JateHTHoctTH CCII Mo3ra MoryT OBITH
00BSCHEHBI HEOJHOPOJIHOCTBIO cocTaBa o0oux TECTOB u
HETOXJIECTBEHHOCTbIO YMCTBEHHBIX CIIOCOOHOCTEH, JIMarHOCTUPYEMBIX
TaHHBIMH TecTamu. Tak, cyorect E Ttecra k. PaBena (amammTuko-
MBICIUTEIbHAS CIIOCOOHOCTh) HMMEET HHYI CTPYKTYPY T'€HETHUYECKHUX
Koppessinuid ¢ xapaktepuctukamu kommnoHeHTOB CCII Mo3ra, Hexenu
cyorectsl A, B, C, 1.

Coznanue B HallleM HKCIIEPUMEHTE TCUX0()U3UOIOTMUECKOW MOIETH
NEHUCTBUSA  MOTHUBAIlMM  JOCTIDKEHMH Ha  pelieHue  o0cCiIeayeMbIM
KOTHUTUBHOM 3aJaud pa3juy€Hus 3HAYMMOTO U HE3HAYMMOrO CTUMYJIa
MOKAa3aJio, YTO aKTyaJu3aluss MOTHUBAIIMM JOCTHXKEHHMH CIOCOOCTBYET
U3MECHEHHUSIM B OIEHKE OOIIHOCTH TEHETUYECKON JeTepMHUHAIUH,
ONpeaeaonIel Kak MoKa3aTrelld MCUXOMETPUUYECKOTO MHTEIUIEKTa, TaK U
aMIUTUTYAHO-BPEMEHHBIE TOKa3aTeld 3HAOreHHbIX KomnoHeHToB CCIIL.
CormacHo JAHHBIM TE€HETUYECKOU NCUXO(PU3NOIIOTUH,
TeHOTUNIOOpa3yomuM (aKkTOpoM SIBISIETCS CTpece, T.€. ACHCTBHE cTpecca
CIIOCOOCTBYET JKCIPECCUM  OMNPEJEICHHbIX Y4acTKOoB renoma [11].
[TonyueHHble JaHHBIE MOTYT HAWTH OOBSACHEHHE B paMKaxX KOHIECHIIUHU O
CTpecce, Kak O BHYTPEHHEM MEXaHU3ME pETyJsilUi HacCIeACTBEHHOM
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U3MEHUMBOCTH M  3BOJIOLUMOHHOTO mpouecca. CorjacHo JaHHOM
KOHIICTIIUY, TOATBEPKACHHON PSIJIOM OSKCIEPUMEHTAIBHBIX JaHHBIX,
CTpPECCUPOBAaHUE CIOCOOCTBYET M3MEHEHHMIO M MHTETpalu JE€ATeIbHOCTH
(GYHKIIMOHAIBHBIX CUCTEM OpraHu3Ma Ha T€HHOM, SHIOKPUHHOM, HEPBHOM
U TICUXMYECKOM YPOBHAX [2]. DTO MOXKET 00YyCJIaBIMBATHCS BIIMSIHUEM
TOPMOHOB KOPBI HAAMOYEYHUKOB (KOPTHUKOCTEPOUIHOTO KOMIUIEKCA), a
TaKkK€ CTEpPOMJIOB Ha aKTUBHOCTh (IKcmpeccuto) TeHoB [9]. Ctpecc
OKa3bIBa€T  BO3JICHCTBME HA  AaKTHUBHOCTh T€HOMa  IOCPEICTBOM
HEUPOIHIOKPUHHOW PETYIISLINH.

Takum 00pa3oMm, B DIKCIEPUMEHTAIHHOM HCCIEIOBAaHUU OblLia
NOCTPOEHA MCUXO(PU3HOIOTHYECKAs MOJIEb, OTPAKAIOIIAS B3aUMOCBS3b
WHTEJUIEKTa W MOTHBaUUMU JocTvkeHuil. Ilpumenenune OIM3HENOBOIO
METO/Ia TO3BOJIUJIO BBISBUTH KOMITOHEHTHI (DEHOTUITHMYECKOW TUCTIEPCHH
UHTEJJIEKTa, a TakKe TMPOU3BECTH OLIEHKY CTENeHU OOIIHOCTH
TEHETUYECKON JIeTepPMUHAIIMN AMIUTUTYIHBIX U BPEMEHHBIX KOMIIOHEHTOB
CCII Mo3ra u 1mOKazarejneld IICUXOMETPUYECKOTO MHTEUIEKTa B
3aBUCUMOCTH OT aKTyaJM3alid MOTUBALMU JOCTUKEHUN y 00CIe1yeMbIX.

BrisiBlieHHast BBICOKasi HACJIelyeMOCTh OTHAEIbHBIX CyOTECTOB TecTa
Jlx. PaBena (cepuu B u ) cBHAETENBCTBYET O TOM, YTO CIIOCOOHOCTH
yJIaBJIMBATh KOJIMYECTBEHHBIE W KAUYECTBEHHBIE HW3MEHEHHS, a TaKXKe
CIIOCOOHOCTH JUHEHHOHN muddepeHnranu 1 yMO3aKIOUeHUs Ha OCHOBE
JMHEWHBIX  B3aMMOCBSI3€H  SIBISIIOTCS  BBICOKO HACJIEICTBEHHO
00yCIIOBJICHHBIMU.

[TomyyeHbl OLEHKM OOWIEH T'€HETUYECKOW JEeTepMUHALMU Kak
IICHXOMETPUYECKOTO0 MHTEJJIEKTa, TaK W aMImMTyAbsl KoMroHeHTta N200,
KOJIMYECTBO OONIMX TEHOB, YYaCTBYIOIIMX B JETEPMUHALUU ITUX
nokasaresiel oueHuBaercs B npeaenax ot 39 no 71%.

AKTyanu3anusi MOTHBAallMM M30€raHuss HeEyJayd B  YCIOBHSIX
NCUXO(PU3MOJIOTMYECKOr0  HKCIIEPUMEHTA CBsS3aHA C  yMEHBIICHUEM
amMmunutyael  komnonenta N200 y oOcriemyeMbix ¢ mpeoOsajaHueM
MOTHBAIMU M30€TraHus HEyJllayu, YBEIMUYCHUEM aMIUTUTY]bl KOMIIOHEHTOB
N200 u P300 dponTanbHbIX 00J1aCTEH TOJIOBHOTO MO3Ta y 00CIEAYEMBIX C
npeo0iaaHieM MOTHUBAIIMK TIOCTHKEHUS ycrexa.
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Psychophysiology
Ermakov P.N., Vorobeva E.V.

The study of event-related brain potentials
and psychometric intelligence of twins

Event-related brain potentials and psychometric intelligence was
registred in 53 pairs of twins. Recording of the event-related potentials was
carried out in three variants: on classical procedure «oddbally and with
actualization at the participants of motivation of aspiration to success or
avoidances of failure. Diagnostics of psychometric intelligence was carried
out with application of R. Cattell's test of fluide intelligence (GFT 2) and J.
Raven's Progressive Matrices, for diagnostics of achievement motivation
A.Mehrabian's questionnaire was used.

Actualization of motivation of avoiding of failure in conditions
psychophysiological experiment is connected with reduction of amplitude
of component N200 at participantss with prevalence of motivation of
avoiding of failure, increase in amplitude of components N200 and P300
frontal areas of a brain at participantss with prevalence of motivation of
achievement of success.

It is revealed common genetic determination of a level of
psychometric intelligence and amplitude and latency endogenous
components of the event-related potentials.

Key words: event-related brain potentials, amplitude, latency,
heritability, common environment, shared environment, intelligence,
achievement motivation, twins.

Record of the event-related caused potentials is a non-invasive
electrophysiological research technique [8; 10]. The term «event-related
potentials» use for their unit cognitive aspect from naturally caused
potentials which reflect, in a greater degree, sensory processing [8; 13].

There are various theoretical models of psychometric intelligence
[6], however the certain intellectual level yet does not guarantee to the
individual of real achievements in educational or labour activity. Real
achievements in many respects are determined by a level of motivation
and, in particular, motivations of achievements. The theory of achievement
motivation postulates, that at the individual the motivation of an avoidance
of failure or motivation of aspiration to success can prevail or to miss the
expressed motivation of achievements [2; 9], also the degree of
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comprehension of achievement motivation with the individual can differ
[20]. H.Hekhauzen for the first time has offered «addition» model,
explaining a relation of an intellectual level and achievement motivation
[9].

Behavioral genetics investigations of intelligence it is shown, that
heritability of the general intelligence makes about 50 % and the others 50
% of variabilities on intelligence are caused by activity of factors of
environment, and also interaction of factors of a heredity and environment
[7; 17]. It is shown also, that latent period P300 negatively correlates with
IQ, i.e. subjects with a high parameter of intelligence are characterized by
reduction of the latent period [15]. At the same time there are not clear
features of psychophysiological mechanisms providing interaction of
intelligence and achievement motivation, for their studying in our work has
been used the technique of registration of the event-related potentials.

It is known, that twins method in its classical variant (comparison of
intrapair correlations monozygotic (MZ) and unisex dizygotic (DZ) twins)
allows to gain an estimation of components variances of studied attributes
[14].

The purpose of the given research consisted in definition a genotype-
heritability of determination phenotype variabilities of parameters of
psychometric intelligence, and also an estimation of a degree of a
generality of genetic determination of amplitude and latency of event-
related brain potentials and parameters of psychometric intelligence
depending on actualization of motivation of achievements at participantss.

The primary tasks of the given work were:

1. To reveal zone differences in brain activity depending on
actualization at the participants during experiment of motivation
of aspiration to success or avoidances of failure.

2. To define quantity of genetic correlations between a level of
psychometric intelligence and its separate abilities and parameters
of event-related potentials.

In our work in conditions of psychophysiological experiment three
situations have been simulated: a situation of the decision cognitive task
connected with recognition of significant acoustical stimulus; a situation in
which alongside with the decision of a former task at participantss
staticized motivation of aspiration to success; a situation in which at
participantss staticized motivation of avoiding of failure.

53 pairs of twins have shared in our investigation, from them 27
monozygotic pairs (MZ) and 16 unisex dizygotic pairs (DZ), 10 pairs
heterosexual dizygotic twins. An age of 8-27 years. A male - 28, female-
78. All participants are practically healthy, signed the voluntary consent to
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participation in work, right-handed persons, with normal hearing. For twins
zygosity definition was used the method polysymptom similarities was
used [18]; pairs with not clear diagnostics in research did not join.

Record EEG was spent under the international standard 10x20; for
recording cerebral waves we used 21 electrode (Fpl, Fp2, Fpz, F3, F4, Fz,
F7, F8, C3, C4, Cz, P3, P4, Pz, T3, T4, T5, T6, O1, O2, Oz), under the plan
monopolar with the carried reviewer, (electroencephalograph «Encefalany,
the version "Elite" manufactures by "Medicom" Russia) was used.
Recording was carried out in the isolated room. EEG electrode impedances
were maintained < 10 kQ.

During examination of the event-related brain potentials three assays
were carried out. In the first assay (oddball) it was necessary for
participants to react to significant sound stimulus (stimulus-purpose),
allowing the motor answer (to press the button). Significant stimulus -
duration of tone 50 mc, power of tone - 80 Db, frequency of filling-2000
Hz. Probability of presentation of significant stimulus-20 %. Insignificant
stimulus - duration of tone 50 mc, power of tone - 80 Db, frequency of
filling-1000 Hz. Probability of presentation of insignificant stimulus-80 %.
Significant and insignificant stimulus moved binaurally, in the casual order
for prophylaxis of a monotonia. Duration of a pause between stimulus -
1000 mc.

In the second assay (AS) before recording of the event-related
potentials, the experimenter gave the instruction on actualization at the
participants of motivation of achievement of success (the material
compensation). Further record of the event-related potentials transited as
well as in the first case.

In the third assay (AF) before recording of the event-related
potentials, the experimenter gave the instruction on actualization of
motivation of an avoidance of failure (threat of shock by a current in case
of fulfilment by the participants of an error during recognition of
significant and insignificant stimulus). Further record of the event-related
potentials transited on a procedure of recording «oddbally.

For tracking and suppression of artefacts were used registration
EMG, vertical EOG, electrocardiograms, after a filtration in a range of 0,5-
70 Hz event-related potentials were averaged. In total in each test carried
out 20-30 averagings. The quantity amount of averagings in three tests for
each participant was identical. The event-related potentials on significant
and insignificant stimulus were separately averaged. The epoch of the
analysis made 1000 mc. Amplitude of the event-related potentials
measured from a zero line.

Definition of achievement motivation of twins was carried out with
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application of a questionnaire of A.Mehrabian [1]. For definition of a level
of psychometric intelligence were used: test J. Raven (5 series on 12 tasks)
and «Test of Fluide Intelligence» by R.Cattell (GFT 2) [19].

Program STATISTICA 6 was applied to statistical processing. For an
estimation of heritability and environmental influences it was used
Ignatyev's heritabilities factor, the estimation of genetic correlations of
investigated attributes also was made [7].

After recording the event-related potentials the analysis of the
average value of amplitude and latency performances of P300 and N200 on
all abductions for assays of test «oddball», a variant with actualization of
motivation of aspiration to success and a variant with actualization of
motivation of an avoidance of failure has been lead.

At actualization of motivation of avoiding of failure at the
participants having a high level of development of achievement motivation,
the increase in absolute amplitude of component P300 in frontal and
temporal assignments was observed: Fp2, F3, F4, F8, TS5, thus the
amplitude of component N200 in assignments F4, Cz increased.
Actualization of motivation of aspiration to success at the same participants
1s connected to increase in the latent period of component P300 in back —
temporal right assignment T6 (tables 1, 2, 3). In tables characteristics of the
event-related potentials for those assignment in which significant
distinctions in tests AS or AF in comparison about the breakdown have
been received, lead on a technique "oddball" are resulted.

Actualization of motivation of avoiding of failure at the examinees
having a low level of development of motivation of achievement, is
connected to reduction of amplitude of component N200 in frontal
assignments: Fpl, Fp2, F3, Fz, F4, F8 (table 2).

Actualization of motivation of avoiding of failure at the participants
having not expressed motivation of achievement, is connected to reduction
of the latent period of component N200 in assignment Oz, actualization of
motivation of aspiration to success - with reduction latency of component
P300 in assignment O2 (table 3).

Thus, at actualization of motivation of avoiding of failure at
participants with registered motivation of aspiration to success the increase
in amplitude of positive potential P300 and negative N200 in frontal
assignments, and at examinees with registered motivation of avoiding of
failure - decrease in amplitude of negative component N200 also in face-to-
face assignments was observed. As a whole actualization at participants of
motivation of avoiding of failure (a negative reinforcement) has caused the
big reactance of endogenous components of the event-related potentials,
than actualization of motivation of aspiration to success (a positive
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reinforcement). At people with prevalence of motivation of aspiration to
success possible application in experimental conditions of a negative
reinforcement 1s connected to increase in absolute amplitudes of
component P300 in the frontal and central assignments. It can be
interpreted in such a manner that in similar conditions intensity of
excitation of the brain zones involved for the decision of cognitive task
increases. It is known, that at reaction to relevant stimulus the amplitude of
component P300 is higher, than on irrelevant [8]. People to prevalence of
motivation of avoiding of failure in a similar situation have reduction of
amplitude of component N200 in frontal and central assignments that can
be regarded as reduction of intensity perceptive synthesis. Amplitude and
latency of component N200 are connected to a phase of an identification of
stimulus, amplitude and latency of component P300 are connected to a
phase of decision-making [8].

At the same time it is necessary to note, that at participants with
prevalence of motivation of avoiding of failure the amplitude of
components N200 and P300 is higher in all three tests, than at at whom the
motivation of aspiration to success prevails. Thus, even before actualization
at them motivation of achievements in experiment, in the first test at people
with prevalence motivation avoiding of failure were higher than value of
absolute amplitudes, than at people with the expressed motivation of
aspiration to success.

Comparison of characteristics endogenous components of the event-
related potentials with use of the statistical criterion Freedman, received for
three tests, has allowed to reveal significant distinctions between the
average values of amplitude characteristics of component N200 in
assignment T4 (p <0.05) and Oz (p <0.05), and on latency - in assignment
F7 (p <0.01) and P3 (p <0.05).

In assignment Cz of distinction between the average values of amplitude
characteristics of component P300, received for three tests, come nearer to
a significance value (p <0.09). On latency P300 significant distinctions for
assignments T4 (p <0.01) both Oz and Cz (p <0.05) are received.

Under J. Raven's test the share of a genetic component in
phenotypical varies variabilities for various subtests from 0 up to 0,72. At
an estimation of intrapair similarity on intelligence high heritability of
series D of Raven's test has been found out (table 4). The given series is
made according to a principle of a reorganization / regrouping of figures in
a matrix; the decision demands to track natural sequence of figures and
alternation of figures in complete structure. Thus, it is possible to assume,
that abilities to catch quantitative and qualitative changes have inherited
character. A series B has high enough degree of inheritance, which assumes
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a presence of analogy between two pairs figures, that allows to speak about
inheritance of ability of linear differentiation and conclusion on the basis of
linear interrelations. As a whole 1Q on Raven's test it is determined by
environmental factors. Apparently from table 3, series A and C also have a
genetic component of a dispersion though it is low expressed.

Table 4

Estimation of MZ and DZ intrapair similarity, contribution
genetic (h 2), common environment (c 2) and shared environment (e 2)
components in phenotypical dispersion under Raven's test
(* p <0.05, ** p <0.01)

Raven's rMZ* rDZ W c? e?
test
Series A 0.35 0.27 0.16 0.19 0.65
Series B 0.59* 0.23 (0.59) 0 (0.41)
Series C 0.53* 0.44 0.18 0.35 0.47
Series D 0.72* 0.4 0.64 0.08 0.28
Series E 0.07 0.59* 0 - -
IQ 0.79%** 0.79** 0 0.79 0.21
*Designations: rMZ - correlation monozygotic twins; rDZ -

correlation dizygotic twins.

Further for an estimation of structure of genetic connections,
characteristic for psychometric intelligence (appreciated with application of
Raven's and Cattell's tests) and amplitudes and marenTHOCTH components
P300 and N200 have been made calculation of genetic correlations.

In tables 5 and 6 values of genetic correlations between parameters
of psychometric intelligence under R. Cattell's and Raven's tests and
amplitude and latency components of event-related brain potentials.

The analysis of table 5 shows, that at a genetic level intelligence
under Raven's test correlates (especially, the mental faculties diagnosed by
tasks of series A, B, C) with amplitude of component N200. At
actualization of motivation of avoiding of failure value of genetic
correlation of Raven's test (it is especial, series A, B, C) and latency of
component P300. For series E of Raven's test at actualization of motivation
of aspiration to success in experimental conditions high direct genetic
correlations with amplitude and latency component P300 and high negative
(return) correlation with amplitude of component N200 are found out.
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Table 5

Genetic correlations between psychometric intelligence (Raven's
test) and amplitude and latency components of event-related brain
potentials

Series of Raven's test

A B C D E Total | 10

«Odd- | P300 amp. | -0,5 | -0,57 | -0,51 -0,5 -0,31 | -0,35 | -0,29

ball» | P300 lat. -0,56 | 0,29 -0,05 | 0,34 | -0,51 | -0,04 | -0,05

N200 amp. | 0,88 0,65 0,71 0,36 0,2 0,44 | 0,39

N200 lat. -0,66 | -0,1 -0,31 | -0,03 | -0,88 | -0,22 | -0,22

AS P300 amp. | 0,31 | -0,06 0,06 | -0,04 | 0,95 0,09 0,2

P300 lat. 0,06 0,82 0,46 | -0,12 | 0,74 0,27 | 0,26

N200 amp. | -0,47 | 0,02 -0,03 - -091 | -0,15 | -0,25

N200 mar. | -0,59 | 0,52 0,11 |-0,19 | -0,53 | 0,17 | 0,18

AF P300 amp. | -0,06 | -0,35 | -0,17 | -0,2 | -0,64 | 0,02 | 0,04

P300 lat. 0,94 | 0,65 0,77 | 0,32 | 0,25 | 0,98 | 0,91

N200 amp. | -0,28 | -0,27 -0,1 -0,21 | -0,86 | -0,3 | -0,34

N200 lat. 04 | 099 | 059 |-0,13| 037 | 0,34 | 0,41

At actualization of motivation of avoiding of failure negative high genetic
connection between amplitude of component N200 and results of
participants typed in series E of Raven's test is found out. In test "oddball"
results on series E have high negative genetic correlation with latency by
component N200.

Taking into account, that tasks of series A, B and C by Raven's test
reveal ability to differentiation of basic elements of structure and disclosing
of connections between them, and to its checking with the submitted
samples, ability to an establishment of analogy by gradual differentiation of
elements, ability to catch difficult changes of figures according to a
principle of their continuous development, enrichment on a vertical and a
horizontal, it is possible to conclude identification of a missing part of
structure, that the given abilities at a genetic level are supervised generally
by the same genes which determine amplitude of component N200. At
actualization of motivation of avoiding of failure value of genetic
correlation under the given subtests with latency of component P300
grows. Tasks of series E of Raven's test allow to estimate analitic-synthetic
power of thinking. According to the received data, in many respects the
same genes which promote increase in parameters of analitic-synthetic
abilities, reduce latency of component N200.
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The analysis of table 6 shows presence positive genetic correlation
between a parameter of psychometric intelligence under R.Kettell's test and
amplitude of component P300 in test AF (0,31), and also amplitude of
component N200 in the first test (0,71) and amplitude of component N200
in test AS (0,5). Thus, there is a general genetic determination as level 1Q
diagnosed under R.Kettell's test, and amplitude characteristics of
component P300 in test with actualization of motivation of avoiding of
failure.

Table 6

Genetic correlations between psychometric intelligence
(R.Kettell's test) and amplitude and latency components of event-
related brain potentials

Subtests of R.Kettell's test

Tests «Serie «_Cla_ssr <<Mat- «C_ondl— Total 10
S» fication | rices» | tions»
S»

«Odd- [ P300amp. | -0,57 | -0,71 | 035 | -0,75 | -0,67 | -0,62

ball» P300 lat. -0,3 0,28 0,23 0,15 0,08 | -0,06
N200 amp. 0,87 0,91 0,7 0,82 0,69 0,71

N200 lat. -0,81 -0,65 -0,19 -0,16 | -0,19 | -0,38

AS P300 amm. -0,55 -0,61 -0,62 -0,86 -0,5 | -0,42

P300 lat. -0,41 -0,22 -0,32 -0,14 0,1 0,09

N200 amp. 0,62 0,73 0,45 0,85 0,73 0,5

N200 lat. -0,71 -0,2 0,01 -048 | -0,27 | -0,29

AF P300 amp. 0,53 | -026 | 0,57 | -022 | 022 | 031

P300 lat. -0,48 -0,09 -0,23 -0,32 | -0,48 | -0,26

N200 amp. -0,8 -0,26 -0,74 0,24 -0,35 | -0,39

N200 lat. -0,37 -0,18 -0,27 -0,5 -0,78 | -0,87

Negative genetic correlations between a level psychometric 1Q by
Cattell's test and latency of component N200 (-0,38) (and value of negative
genetic correlation grows at actualization of motivation of avoiding of
failure (0,87)), and also amplitude of component P300 both in test
"oddball" (-0,62), and at actualization at examinees of motivation of
aspiration to success (-0,42). 38 % of the common genes adjust as growth
of a level psychometric IQ by R.Kettell's test, and reduction latency of
component N200, especially are established, at actualization of motivation
of avoiding of failure (in this case the estimation of a generality of genetic
determination of both parameters increases up to 87 %). Reduction of
amplitude of component P300 in test oddball and increase psychometric IQ
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by R.Kettell's test 62 % of the common genes, in conditions of
actualization of motivation of aspiration to success - 42 % of common
genes are determined, and in conditions of actualization of motivation of
avoiding of failure genetic correlation changes a sign on positive.

Genetic correlations of separate subtests by R.Kettell's test with
characteristics of components of event-related brain potentials, submitted in
table 6, testify that the maximal value of genetic correlations of all four
subtests was observed with amplitude of component N200 in test "oddball"
(0,7-0,91) and at actualization at examinees of motivation of aspiration to
success (0,45-0,85).

For amplitude of component P300 the expressed negative genetic
correlations with efficiency of the decision participants of all four subtests
as for test oddball (-0,35 - (-0,75)), and for conditions with actualization of
motivation of aspiration to success (-0,55-(-0,86)) were observed.
Actualization in experimental conditions motivation of avoiding of failure
differently influences genetic correlations with amplitude of component
P300 of different subtests of R.Kettell's test: for subtests 2
("Classifications") and 4 ("Conditions") value of genetic correlation
remains negative, but essentially decreases on absolute size (from 71 % up
to 26 % for the subtest 2 and from 75 % up to 22 % for the subtest 4); and
for the subtest 1 ("Series") and the subtest 3 ("Matrices") genetic
correlation changes a sign on positive and accepts rather high values (53 %
for 1 subtest and 57 % for 3 subtests).

As a whole under R.Kettell's and Raven's tests the analysis of genetic
correlations with characteristics of components of event-related brain
potentials has shown, that there is a general genetic determination both
psychometric intelligence, and amplitudes of component N200, the
quantity of the common genes participating in determination of these
parameters changes from 39 up to 71 %.

There are distinctions in genetic determination of amplitude and
latency of components of event-related brain potentials and level 1Q under
under R.Kettell's and Raven's tests. For Raven's test at transition from test
oddball to conditions of actualization of motivation of avoiding of failure
the share of the common genetic determination with latency of component
P300 and N200 increases, and for R.Kettell's test genetic correlation in both
cases has negative value. l.e. one common genes determine as increase in
parameters 1Q under Raven's tests, and increase latency of components
P300 and N200, and other common genes determine as increase in
parameters 1Q under R.Kettell's test, and reduction latency of components
P300 and N200.
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Success of cognitive activity is determined not only resources of the
subject with which he can involve for its realization, but also and
substantially by an anticipation of an end result, image of "success" or
"failure" which develops at the subject and determines his motivational
strategy.

The analysis of the average values of amplitude and latency
characteristics by endogenous components of the event-related potentials
has shown, that at participants with prevalence of motivation of avoiding of
failure the amplitude of components P300 and N200 is higher, than at
participants with prevalence of motivation of aspiration to success. It can
be connected by that «avoiding failures» it is required to show the big
intensity of the nervous answer for the decision cognitive tasks, than
«aspiring to success». Actualization at participants of motivation of
avoiding of failure promotes the greater reactance of parameters
endogenous components of the event-related potentials, than actualization
of motivation of aspiration to success. At people with prevalence of
motivation of aspiration to success in the event that in experiment the
motivation of avoiding of failure was staticized, the increase in amplitude
of component P300 in the frontal and central assignments was observed. At
people with motivation of avoiding of failure in the same experimental
conditions the amplitude of component N200 in the frontal and central
assignments decreased. It is possible to assume, that people, with prevailing
motivation of aspiration to success in stressful conditions (what,
undoubtedly, the conditions menacing with impact by a current) were
intensified the cognitive activity. In the same conditions people with
prevalence of motivation of avoiding of failure reduced the touch synthesis
connected with cognitive task, being afraid of impact by a current.

It agrees to the data received Carrillo-de-la-Pefia M.T. and Cadaveira
F., introduction of the additional motivating instruction promotes increase
in amplitude of component P300 and its reduction of latency [4]. In
E.A.Kostandov's works it has been shown, that actualization during
experiment of additional motivation at the individual, conterminous with
actual for him in vital conditions, promotes "simplification" of formation of
wave P300 (reduction by the latent period and to increase in amplitude)
[13].

Donchin E., Coles M.G.H. consider, that P300 reflects the nervous
activity reflecting change of representation [5]. Latency P300 then
corresponds to speed of cognitive processings, and the amplitude shows
accommodation of brain power resources [12]. Amplitude P300 also
depends on expectation of stimulus, from relevance of a task [21], from
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selectivity of attention [11] and from an emotional reinforcement and
motivation [4].

The positive genetic correlation found out by us between efficiency
of the decision of subtests 1-4 by R.Kettell's tests and amplitude of
component N200 testifies that there is a genetic generality in maintenance
as growth of intellectual efficiency in the decision of intellectual tasks on
addition, exception superfluous, detection of laws to various attributes, the
analysis of spatial - topological laws, and intensifications of process of
touch synthesis of the information.

Negative genetic correlations between efficiency of the decision of
subtests 1-4 by R.Kettell's tests and amplitude of component P300 can be
explained if to take into account, that the given component is connected to
decision-making and, hence, it is possible to tell, that the common genes
determine growth of intellectual efficiency and reduction of amplitude of
component P300.

Despite of seeming external similarity of stimulus a material of both
tests (R.Kettell's and J.Raven's), including the nonverbal tasks, the found
out distinctions in a generality of genetic determination of level 1Q by two
techniques and parameters of amplitude and latency of event-related brain
potentials can be explained by heterogeneity of structure of both tests and
nonidentity of mental faculties diagnosed by the given tests. So, subtest E
of Raven's test (analitic capasity) has other structure of genetic correlations
with characteristics of components of event-related potentials, rather than
subtests A, B, C, /1.

Creation in our experiment psychophysiological model by
achievement motivation action on the decision of partisipant's of cognitive
tasks of distinction of significant and insignificant stimulus has shown, that
actualization of achievement motivation of promotes changes in an
estimation of a generality of the genetic determination determining both
parameters of psychometric intelligence, and parameters by endogenous
components of the event-related potentials. It agrees to the data of genetic
psychophysiology, action of stress promotes expression of the certain sites
of genotype [17]. The received data can find an explanation within the
framework of the concept about stress, as about the internal mechanism of
regulation of hereditary variability and evolutionary process. According to
the given concept confirmed with a number of experimental data, action of
stress promotes change and integration of activity of functional systems of
an organism on genic, endocrin, nervous and mental levels [3]. It can be
caused by influence of hormones of a bark of adrenal glands (corticosteroid
complex), and also steroids on activity genes [16]. The stress affects by
genotyp's activity by means of neiroendocrin regulation.
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In an experimental research the psychophysiological model
reflecting interrelation of intelligence and achievement motivation has been
constructed. Application twins method has allowed to reveal components
of phenotypical dispersions of intelligence, and also to make an estimation
of a degree of a generality of genetic determination amplitude and latency
of event-related brain potentials and parameters of psychometric
intelligence depending on actualization of motivation of achievements at
partisipants.

The revealed high heritability of separate subtests of Raven's test
(series B and D) testifies that abilities to catch quantitative and qualitative
changes, and also abilities of linear differentiation and conclusion on the
basis of linear interrelations are highly is hereditary caused.

Estimations of the common genetic determination both psychometric
intelligence are received, and amplitudes of component N200, the quantity
of the common genes participating in determination of these parameters is
estimated in limits from 39 up to 71 %.

Actualization of motivation of avoiding of failure in experimental
conditions is connected to reduction of amplitude of component N200 at
partisipants with prevalence of motivation of avoiding of failure, increase
in amplitude of components N200 and P300 in frontal areas of a brain at
partisipants with prevalence of motivation of achievement of success.
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