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EJEKTPUYHA AKTUBHICTBH I'OJIOBHOI'O MO3KY JIOAWNHHU
HI1 YAC TECTYBAHHSA MATEMATHUYHOI'O IHTEJEKTY
3A CYBTECTOM «APUOPMETHUYHI 3ATAYI»
TECTY CTPYKTYPU IHTEJEKTY AMTXAYEPA

Ilpobnema. Inmenexm susHauae yCniwHicms y HAGYAHHI, 080I00IHHI NPOPECIiEio Ma GKIIOHAE 8
cobi eepbanvhi, mamemamuuyHi ma iHwi 30i06HOcmi. Baoicnueum € me, wo 8I0CYmHicmb
MamemMamuyHoi epamomHOCmi 3HUNCYE AKICMb HCUMMS CUTbHIULe, HIXC 8IOCYMHICMb 2PAMOMHOCNE
seuuatnoi. ITlumanns OOCHIONCEHHs MAMEMAMuyHo20 IHmMelekmy ma 30i0nocmel aoel 00
apugmemuru nocmae documv 2ocmpo. Kpim mozo, 6i00MO, W0 YOA08IUUN MA HCTHOUUL MO30K
(YHKYIOHYIOMb NO PIZHOMY.

Mema. /locnioumu 8IOMIHHOCMI 6 eleKMPUYHIL AKMUBHOCTI 20JI06H020 MO3KY V 0CIO pi3HOI
cmami nid wac npoxooddicents cyomecmy «Apugpmemuuni zadauiy mecmy cmpyKmypu inmeniexmy
Ammxayepa.

Memoou oocnioncennsn. YV docniosicenni 000posinvho 6311u yuams 20 uonosikie ma 20 jHciHoK,
npasuti, eikom 20£3  poxkie, cmyoenmu 1-5 xypcie KHY imeni Tapaca I[llesuenxa. Koowcen 3
00CmedNCy8anux npoxoous  MeCcmy@anus 3a O0ONOMO20K KOMN tomepHoi peanizayii cyomecmy
«Apupmemuuni 3a0auiy mecmy cmpykmypu inmenexmy Ammxayepa, wo GUKOPUCMOBYEMbCS Ol
OYIHKU — MAMeMamu4noi  ck1aooeoi  immenexkmy. B ycix  obcmedcysanux — peecmpysanu
enexkmpoenyegpanocpamy (EEI) nio uac npoeedennss mecmysauts. B Kkooicnomy 6i0sedeHui 0nst
yacmomuux oianaszonie EEI- denvma (0,5-3,9 T'y), mema (4,0-7,9 I'y), arvgpa (8-12,9 T'y), 6emal
(13,0-19,9 I'y) ma 6ema?2 (20,0-35 I'y) obuucnosanu nogny nomyoichicme cnexkmpy. CmamucmuyHutl
ananiz oanux nposoounu 3a oonomozoro naxemy STATISTICA 8.0 (StatSoft, USA, 2008).
Hopmanvhicmo  posnoodinie 3minnux nepesipsiace mecmom Illanipo-Binka. Ockinvku po3nooin
npakmuyHo 6cix napamempis 3a kpumepiem lllanipo-Binka 6y 6iOMiHHUL 6I0 HOPMANBLHO20 (P <
0,05), 0ns nopieHsHHA 080X 3ANENHCHUX BUOIPOK OVIO 3aCMOCO8an0 Kpumepit Biikokcona, 0nst onucy
6UOIPK0B020 po3nodiny exazyeanu (M) i nuocuiti (25%) ma eepxuiti (75%) weapmuni: M, [25%;
75%].

Ocnoeui pe3yromamu 00cnioxnceHHs. byno euseieno, wo npu eupiuleHHi apupmemuyHux
3a0ay y JHCIHOK PopMy8anracy GpoHmo-napicmaibHa cucmema KOHMpomo 6xi0H020 iHopmayitinozo
NOMOKY npu axmugayii npepponmanvuoi Kopu, wo 30iUCHIO8ANA pPe2yiayilo KOZHIMUGHUX QYHKYI.
1liosuwena akmusnicms 6 3a0HIl ACOYIAMUBHIL KOPT Mma Npasux CKpoHesux OLNAHKAX, C8I0YULA NPO
me, Wo apu@memuuni 3a0ayi HCIHKU supiulysanu acoyiamueno. Takoxc cnocmepieanracs niosuueHa
AKMUBHICMb 8 30Hi Ni60I AH2YNAPHOI 36UBUHU, KA AKMUBYEMbCS CaMe NPU BUPIUEHH] MAMeMamuyHUx
3a60aHb. YV 40no06iKie npu eupiulenHi apu@memuunux 3a0ay OY10 GUAGIEHO (HaKMuuHO 086a
inopmayitinux nomoxu (6epbanrvhutl ma 0O6pasHull), KOOPOUHVIOUY POIb MIdC SKUMU 6i0iepasand
nepeoms NOACHA Kopa, npu ybomy Oy1a cqhopmosana wWuUpoxa GpoHmo—napicumanvia Heupomepexica
i3 3AnYYeHHAM CKPOHEBUX OLIAHOK 000X NiGKYb.

Haykosa noeusna pezynomamie 00ciioxiceHHsn. byno 00cnioxceno pobomy 20106H020 MO3KY
YOJI06IKI6 Ma JCIHOK ni0 uac eupiuienHns cyomecmy «Apugmemuuni 3adauiy mecmy cmMpyKmypu
inmenexmy Ammxayepa.

Bucnosku. JKinku cxopiwe eupiuysanu apugmemuuni 3a0aui acoyiamueHo i3 3a1yYeHHIM
nieoi  ameynapuoi 3eusunu Y uono06ikie 6Oe3nocepedHs 0bOpobKa MamemMamuyHux 3d80aAHb
30TUCHIOBANACy 8 NPAGI NOMUTUYHIL 30HI, KA NOG S3AHA 3 CMEOPEHHIM 00pa3HuUx memagop ma
iHMepMoOanbHUMU acoyiayiimu.

Knrouoei cnosa: EET, uonosixu, scinku, inmenexm, mecm Ammxayepa, apupmemuuni 3a0aqi
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Beryn

Komu roBopsTh npo 1HTENEKT SK PO NEBHY 3/110HICTh, TO, B IEPILY YEepry, COUPAIOTHCS
Ha MOro ajanTaiiiHe 3HAYCHHs IS JIIOJWHM 1 BUIUX TBapuH [1]. Moro uacto pO3IIIAIal0Th
SK BPOJPKEHY 3/110HICTh, sIKa BU3HAYa€ YCIIIIHICTh Y HABYaHHI Ta OBOJIOJIHHI Mpodeciero Ta
BKJIFOYA€E B cO01 BepOasibH1, MaTEMaTHUYH1 Ta 1HII 310HOCTI. BaxnuBuM € Te, 1m0 BIICYTHICTH
MaTeMaTU4HOT T'PaMOTHOCTI 3HMXKYE SIKICTh UTTSI CHJIbHILIE, HDK BICYTHICTh IPAMOTHOCTI
3BuyaiiHoi. CriemianbHe MOCTIKEHHS, TpoBeaeHe y BenmukoOpuTaHii, mokasaio, mo JIH0u,
10 MalOTh CEPHUO3HI TPYIHOII 3 apu(PMETHKOI, MEHIIE 3apOOJIAIOTh, YACTIIIE XBOPIIOTH 1
YacTillIe MOPYIIYIOTh 3aKOHU [2]. 3a 101moMOroro OJIM3HIOKOBOTO aHai3y OyJI0 moKa3aHo, 1110
apudmeTnyHi 3010HOCTI B 3HauHI Mipi (1K MiHIMYM Ha 30%) 3anexaTh BiJ I€HIB, a HE BiJ
yMOB pO3BUTKY. KpiM TOTO, 3’siCyBasIOCs, IO BOHM YCIAJKOBYIOTHCS OKPEMO Bif IHIIHMX
TeHEeTUYHO 3YMOBJEHMX 3A10HOCTeil. Bee 1e, 103BossiE MPUIYCTUTH, 110 B apUPMETHUYHUX
3n10HOCTEN MOBMHHA OyTH CBOS BjIJaCHA HEMPOJIOTIYHA OCHOBA: MOXJIMBO, ICHYE crienudiyHu
BT MO3KY, SIKMH BIAMOBIAAE came 3a apudMeTuKy [2].

[Ipu crBopenHi Tecty P.AMTxayep BUXOAMB 13 KOHLEIII, SIKa PO3IJIAJIAE IHTEIEKT K
crierianaizoBaHy MiJACTPYKTYPY B HUTICHIA CTPYKTYpi 0cOOHCTOCTI. B IHTENEKTI BUSBIAETHCA
HasBHICTh TME€BHHUX «IEHTPIB TSDKIHHA» - BepOaJbHOrO, MaTeMaTU4YHOIO IHTENEKTY,
MPOCTOPOBOI ysABU, PyHKIIM maM’sTi Ta 1H. CTaHAapTH3allisl TECTy MPOBOAMIACH HA BUOIpL 3
4076 oOcTexxyBaHUX, IPU IBOMY KOe(DILI€EHT PETEeCTOBOi HAJIfHOCTI OyB BU3HAYEHHUI Ha
piBai 0,83-0,91, a HamiifHICTH YacCTHH TeCTy 3a MeToAoM '"posmieruieHHs" — 0,97, mo pae
MOXJIMBICTh TMPOBOAWTH JOCIIDKCHHS OKPEMHUX KOMIIOHEHT IHTEJEKTY BIAMOBIAHUMU
cyorecramu [1]. J{ns omiHKM MaTeMaTWYHUX 3110HOCTEH BUKOPHUCTOBYBaBCs cyotecT Neb
«ApudmeTnuHi 3a1a4i».

Byno noxkasano, 1o piBeHb 3arajbHOTO IHTEICKTY KOPENIIOE 3 CKJIQIHICTIO OpraHizailii
MO3KY Ta CHHXPOHI3aIli€0 aKTUBHOCTI B JIOOH1M 30H1 [3] Ta BUIIUM PIBHEM aKTUBHOCTI MO3KY
B A - 1iana3oH1 Ta HUKYHUM — B BEpXHbOMY O Ta HUKHBOMY [3 - fiana3oHax [4].

Kpim Toro, ocranHi 10CHiKEHHS MOKa3alu, O (PyHKIIOHYBAHHS KIHOYOT'O MO3KY Ma€
CYTTEBI BIIMIHHOCTI B/l p0OOTH 4OJIOBIYOTO [5].

Tomy MeTor0 Hamoi podoTu Oyi0 AOCHIIUTH BIAMIHHOCTI B €JIEKTPUYHIN aKTHBHOCTI
rOJIOBHOTO MO3Ky y 0ci0 pI3HOi cTari mifg 4ac NpOXOJUKeHHsS cyOTecty «Apudmernyti
3aJlaui» TECTY CTPYKTYpH IHTENIEKTY AMTXayepa.

Mertoauka

VY nocnikenHi, sk oOcTexxyBaHi, B3suid ydacTh 40 ocid (20 xiHok Ta 20 4OJOBIKIB
BikoM 2013 pokiB, mpasiii), cTyneHTu 1-5 kypciB KuiBcbkoro HalioHaJbHOTO YHIBEPCUTETY
imeHi Tapaca IlleBuenka. OOcTexyBaHI MNPOXOAWIM TECTYBaHHA 3a JOIOMOTOIO
KOMIT I0TepHO] peanizaiii cyoTecty «Apudmernuni 3anaui» (A3). Im nanapamucs 20 mpocTux
3aJa4, 110 MO CyTi OyJIM HE CTUIbKU apU(PMETUUHUMHU, CKUIbKU IPAKTUYHUMHU, Ki HEOOX1IHO
Oyno BupimuTH He Outblue, HiX 3a 10 xB. ToMy, oOcTexxyBaHNM, pO3B’A3yI0UuH X, HEOOX1IHO
Oyno OyTH yBa)XHUMH J0 MPAKTUYHOTO 3MICTY BIAMOBIIEH. 32 JOTIOMOTOIO IaHOTO 3aBJAHHS
MOXKHA OXapaKTepu3yBaTU MpPAaKTUUYHE MUCJIEHHS, a TaKOX 3JATHICTh IIBUAKO BUPILIYBaTH
dbopmanizoBani mpobaemu [1].

JUjis BUKJIFOUEHHSI MOTOPHOI CKJIaJI0BOi 3 peaki(ii 00CTeXyBaHUX I 4aC BUKOHAHHS
A3, cmouarky oOctexxyBaHi mpoxoauwnn cyorect «Peakuis BubGopy» (PB) B saxomy
BUKOPUCTOBYBAJIM KOMIT IOTEPHY MOJUQIKALII0 KIACUYHOI METOJMKH JOCHIIKEHHS 4Yacy
peaxkirii Bubopy npu npen’siBjaeHHI 00cTexkyBaHoMy cepii 3 200 moipa3HHKIB.

B ycix oOcrexyBanux peectpyBanu enektpoeHuedanorpamy (EEI) no mnowarky

oOcTexxeHHs: (mpoba 3 3alUIIOIEHUMHU Ta BIAKPUTHUMHM OYMMa) Ta i Yac IMPOBEACHHSA
tectyBaHHs. [{nst peectpanii ta ananizy EEI" BukopuctoByBanu komiuiekc "Helipon-Crektp-

91



ISSN 2076-5835. Bicauk Yepkacbkoro yHiBepcuteTy. 2015. Nel9

4/BII" (HeiipoCodt, Pocis). 3amuc EEI' 3piiicHioBaBcS MOHONOJSPHO, pedepeHTHH
€JIEKTPO,1 OYyJI0 PO3TAIIOBAaHO HA MOYIIl ByXa 3 KOXKHOI CTOPOHH, yacToTa kBaHTyBaHHs1 EEI
nopiBaoBasia  500I'm. bByno BHKOpPUCTaHO MOCTHKOBI TOCPIOJICHI €NEKTPOIH, SKi
HaKJIaJaJuCh 3a MDKHapoAHOw cucremoro «10-20%» y 19 cranmapTHux BiaBeneHHsX. B
KOKHOMY BifiBeJIeHH1 JyTs yacToTHuX Aiana3zoHiB EEIL - genbra (0,5-3,91'1), Tera (4,0-7,91m),
), anbda (8,0-12,9'), 6eral (13,0-19,9 I'm) Ta 6eta2 (20,0-35 ') 3a 1OMTOMOTOIO MPOTPAMHU
"Hetipon-Cnextp" 004YMCIIIOBAIM MOBHY NOTY)KHICTh CHEKTPY Y BIIMOBIAHUX BIABEJACHHAX —
S 1osuas MxB?/c?.

CraTtucTuuHui aHami3 AaHux nposogwin 3a gonomoror nakery STATISTICA 8.0
(StatSoft, USA, 2008). HopmanpHICTh po3MOaUTIB 3MIHHUX mepeBipsuiack Tectom [llamipo-
Binka. Ockinbky po3mojul NMpakTUYHO BCiX mapamerpiB 3a kputepiem lllamipo-Binka OyB
BIIMIHHUHI Bi HOpManbHOTO (p < 0,05), /Ui MOPIBHSAHHS ABOX 3alie)KHUX BHOIPOK Oyi0
3aCTOCOBaHO KpuTepiil BiakokcoHa, s onucy BHOIPKOBOro po3mojuty BkasyBanu (M) i
HIKHINA (25%) Ta BepxHiit (75%) kBaptumi: M. [25%; 75%].

Pe3yabTaTH Ta IX 00roBOpeHHs

[Tig wac BupimenHs A3 nopiBHsHO 3 PB y iHOK B 0-7iama3oHi y ¢GpOoHTalIbHIA 30H1
Shosna 3HAUYINE TigBHIIIacs B F4: 3 47,5 [30,5; 84,0] MmxB*/c” no 55,0 [41,5; 67,0] mxB?/c*
(p=0,04); F7: 3 39,5 [25,5; 52,0] MmxB*/c* mo 48,0 [34,0; 64,5] MmxB*/c* (p=0,01); F8 3 29,5
[23,5; 41,0] MxB?/c* o 53,0 [34,0; 64,5] MxB?/c” (p=0,001); Fz: 3 66,0 [56,5; 78,0] MxB*/c*
m0 85,5 [70,5; 92,5] mxB%/c”) (p=0,009), a Takox y Bimemenmsix Pz: 3 83,5 [77,5; 89,0]
MkB?/c? o 92,5 [81,0; 99,0] mxB?/c* (p=0,009) ta 02: 3 68,5 [51,5; 81,0] MxB*/c* mo 73,0
[62,5; 88,0] MxB*/c* (p=0,03) (Puc.1). B §-miamasoni BinOyBaeThcst GOPMyBAHHS IOTOKY
BX11HO1 1HGopmauii [6] Ta omiHKa nOpaBuiabHOCTI BigmoBial [7]. dpoHTanpHa 30HA €
KPUTHUYHOIO JUIsl PO3MOJILLY yBaru, pecypcy 4acy MDK PI3HUMHU 30HaMU MO3KY Ta KOHTPOJIIO
Bi1OOpy i1HGopMmauii [8]. 3agHs mosicHa Kopa BIIrpa€ LEHTPaJbHY pojib B MIATPUMII
BHYTPILIHHO HANPABJIEHOI'O MI3HAHHSA Ta I[UTICHO — MO3KOBOI MeTacTaOUILHOCTI Ta 3a0e3neuye
a/IalITUBHICTh Ta CTIMKICTh akTUBHOI Helpomepexi [9]. Takum 4yMHOM, MOXHA MPUITYCTUTH,
oo y OKIHOK ¢opmyeTbes  (GpOHTO-MApieTaibHA  CUCTEMA  KOHTPOJIKO  BXITHOTO
1HGOPMaLIITHOTO TIOTOKY.

B 0-mianazoHi Sye., 3HAUYIIE TABUIIKAIACSA Y TIpedpoHTaNBHIM 30H1 B Fpl 3 21,0 [17,0;
27,01 mxB?/c* o 25,0 [19,5; 30,5] MmxB%/c? (p=0,03); Fp2: 3 21,5 [13,5; 26,0 mxB?*/c* no 23,5
[17,0; 31,0] MmxB%*/c?) (p=0,03) ta y BimBemenni F8 3 9,1 [7.1; 12,5] mxB?%/c* no 11,0 [8,3;
14,0] MxB*/c* (p=0,04) (Puc.1). AKTHBHiCTb B 0-7iamasomHi IOB’SI3yiOTh 3 OpraHi3aIlieio
HEUPOMEPEKi MiJI 3a/1a4y Ta KOHTPOJIEM 3a MMOMWJIKOBICTIO BiamoBiaeu [7]. Takum uuHOM, Y
KIHOK TpU BUPIMIEHH] apu(METUYHUX 3a/ad CIOCTepirajach akTUBallisl MpeppOoHTAIbHOL
KOpH, L0 3JIMCHIOBajia KOHTPOJIb HaJ KOTHITUBHUMH (QYHKLIAMH, MPUUYOMY aKTHUBALIIO
[paBoi MepeHbOi CKPOHEBOT 30HU MOB A3YIOTh 3 BUJUIEHHAM 1l [10].

B a-niana3oni BinOysacst CHHXpOHI3alis Maiixke 1o BcboMy ckanbiy (Puc.1). Ockiibku
aKTUBHICTH B 0—/I1ama30H1 MOB’I3YIOTh 3 BUCOKO-CICIIAJII30BAHUM CIIPUMHSTTSIM, YBaror Ta
mpouecamMu 3amnam’siToByBaHHs [11], MOXHa rOBOPUTH HpO Te, IO Y KIHOK /10 OOpoOKu
MaTeMaTUYHUX 3aBJaHb OyJI0 3aJly4eHO Maibke BCl AUITHKU MO3KY.

3HavyIIe 3HWKEHHS S ;061 B P1-11am1a30H1 B niBiH miBkymi (Puc. 1) cBigumio mpo te, mo
KIHKU HE 3a]1y4yalid BepOalbHUMN JIOTIKO—CEMaHTUYHHUM aHaji3 Jis BUPIMIEHHS] MAaTEMaTUYHUX
3aBJIaHb.

B B2-pianazoni Oysio BUSIBICHO 3HAUYINE MIABUIICHHS S 060 B F8 3 5,97 [4,75; 7,75]
MkB?/c? o 11,5 [9,75; 16,5] mxB*/c* (p=0,04); T4 3 5,05 [3,75; 7,25] mxB?/c* o 5,85 [4,55;
7,8] MmxB?/c? (p=0,04); T6 3 6,2 [4,1; 10,0] MmxB*/c* ni0 8,15 [5,85; 10,0] MxB?/c* (p=0,02); P3
3 10,0 [8,75; 15,5] mxB%/c* mo 11,5 [9,75; 16,5] MxB%c* (p=0,02) P4 3 12,5 [7,1; 15,5]
MkB?/c? 1o 23,6 [22,1; 24,25] MxB%/c* (p=0,00009); Pz 3 13,5 [10,0; 16,0] MxB?*/c* mo 14,0
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[13,0; 16,5] MxB?/c* (p=0,01); Ol 3 11,5 [8,45; 17,5] mxB*/c* mo 14,5 [11,0; 21,0] MxB?/c?
(p=0,009); 02 3 17,5 [10,075; 23.5] mxB?*/c* no 19,0 [14.5; 31,5] MmxB?/c* (p=0,003) (Puc. 1).
AKTHBHICTh B 2-71ama3oHi MOB’SI3YIOTh 3 MI3HAHHAM TO-CYTi (per se ) Ta 0e3mocepeaHbOI0
00poOkoto 1Hpopmallii B JokambHUX HeWpomepexkax [12]. CkpoHeBI IUISHKH MO3KY
MOB’SI3YIOTh 3 CTBOPEHHSM acolianid Ta aconiaTuBHor mnam’stTio [13]. Ockinbku Oyiio
BHUSIBJICHO MIJABUIIEHHS aKTUBHOCTI B 3aJHIA acOIIaTUBHIA KOp1 Ta MpaBUX CKPOHEBHUX
JUISHKAaX, MOKHA MPUIIYCTUTH, 1O apu(METHYHI 3aJadi >KIHKM BUPILIYBAJIM aCOIIaTUBHO.
Takox crnocrepiraiach MiJBUIIEHA AaKTUBHICTh B 30HI JIIBOi aHTYJISPHOI 3BMBUHHM, fKa 3a
naHuMH [14] akTUBY€eThCS caMe MpY BUPILLIEHHI MaTEMaTUYHUX 3aBJaHb.
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Puc. 1. 3nauymii BiIMIHHOCTI B aKTMUBHOCTI I'OJIOBHOTO MO3KY JKIHOK IPH BUKOHAaHHI
3aBiaHHA «Apupmernyni 3a1a4» (A3) B nopiBHAHHI 13 3aBaaHHAM «Peaxuis Bubopy» (PB)
(n=20), p<0,05

VY 4050BIKIB OyJI0 BHUSBICHO, IO B O-IIANA30H1 S 06, 3HAUYIIE 30UTbIIKIACE B T4 3
32,0 [27,0; 41,5] mxB*/c* mo 40,0 [30,0; 59,0] mxB*/c* (p=0,01); T5: 3 38,0 [32,0; 48,0]
MkB?/c? 1o 46,5 [32,5; 60,5] mxB*/c” (p=0,01); T6 3 37,5 [26,0; 56,0] MmxB*/c* no 47,5 [32.0;
62,0] MxB%/c* (p=0,003); P3 3 53,0 [46,5; 72,5] MxB%c* mo 69,5 [59,5; 81,0] mxB?/c’
(p=0,004); F7 3 49,0 [38.0; 66,5] MxB?/c* o 71,0 [59,0; 97.,5] mxB?/c* (p=0,0001); F8 3 48,0
[33,5; 86,5] MxB?/c* no 84,0 [51,5; 117,0] mxB?/c* (p=0,004); Fz 3 67,5 [60,0; 100,5] MmxB*/c*
10 89,0 [72,5; 116,0] MmxB*/c* (p=0,01); O1 3 51,5 [45,5; 71,0] mxB*/c* no 59,0 [48,0; 81,0]
MkB?/c? (p=0,04); 02 3 51,0 [45,0; 63,5] MxB*/c” mo 61,0 [44,0; 71,0] MxB?*/c* (p=0,04)
(Puc.2). Takum 4MHOM, Yy 4OJIOBIKIB OyJI0 BUSIBJIEHO ()aKTUYHO JBa IHPOPMAIIMHUX NOTOKH,
KOOPJIMHYIOUY POJIb MK SIKUMHU BiJIrpaBaja nepeans nosicia kopa. Ilepmwmii — BepbanbHuit
MOTIK (pOopMyBaBcs B JiB1i 30pOBii KOP1 (COPUMHSATTSA CTUMYJIIB) Ta JIIBI aHTYJISIpHINA 3BUBHHI
(cipuitnsatTs uncen [14]) Ta 1i ycBiIOMIIEHHS B apTUKYJISALIIHIN NeTii, cOpMOBaHId 30HAMU
Bbpoxka (nporoBoproBanHs iHpopmariii) Ta BepHike (po3yminHs ceHcy). dpyruit — oOpa3Huii:
IpaBa 30poBa Kopa Ta CKpOHEB1 AUISTHKU TpaBoi miBKy:i [13], siki moB’s3aH1 13 CTBOPEHHSIM 1
MIOIIYKOM acollialii.

B 0-miamazoni cmoctepiranoch 3Hauymie 3pOoCTaHHSA S e B T3 3 12,0 [9,5; 15,0]
MkB?/c? o 13,5 [10,0; 16,5] MmxB%/c” (p=0,01) F7 3 14,0 [10,0; 15,5] MmxB?*/c* mo 17,0 [15,0;
21,5] mxB%/c* (p=0,0002); Pz 3 25,0 [19,5; 38,0] mxB*/c’ mo 30,5 [24,5; 37,5] mxB%/c’
(p=0,03) Ta 02 3 16,0 [14,0; 23,0] MxB*/c* no 19,5 [16,5; 27,0] MmxB*/c* (p=0,001); F8: 3 13,0
[10,5; 16,5] MxB*c* mo 18,0 [15,0; 23,5] mMxB*/c* (p=0,0003) (Puc.2). 3opoBa yara
KepyeThCcsi oapa3y oboma (daktopamu, a came top-down - KOTHITMBHUM Ta bottom-up —
ceHcopHUM. Top-down KOHTPOJIb PEryiito€e BIIHOCHY CHIIY CUTHAJIIB 3 PI3HUX 1H(OpMaLIHHUX
KaHaIiB, SIKI OCHOBaHI Ha Oe€3mocepenHIX HUIAX Ta MONepeIHbOMY HocBifi. Bottom-up
KOHTPOJIb aBTOMAaTUYHO MIJBUIIYE PEaKilito Ha 010JIOTIYHO 3Hauyml ctumynd. [15]. Takum
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YUHOM, y YOJIOBIKIB Ui BHUpILIEHHS apuPMETHUHUX 3ajauy Oyna chopMoOBaHa LIMPOKa
(GbpoHTO — mapieHTaJdbHA HEUpOMEpeka 13 3aTyYCHHSIM CKPOHEBHUX IUITHOK 000X ITIBKYIb.
OTpuMaHi pe3yabTaTH Y3roXKYIOThCS 3 TOCIKEHHIM [16], B ikomy Oyi0 1Mokas3aHo, 110 i1
3IMCHEHHS! apu(METUYHOIO MIAPAaXyHKy HOTpiOHA CHIBOpalsl NepeaHbOI MOSICHOI KOpH,
opOITaabHOT YaCTUHHU HUKHBOT IOOHOT 3BUBMHH 1 XBOCTATOTO S/1pa.

3Hauymie 3HUKEHHSA S noes B O-71aMa3oH1 criocrepiramocs B F4 3 14,5 [10,5; 22,0]
MkB?/c? 1o 12,5 [10,5; 18,0] MmxB%/c” (p=0,03); P3: 3 19,0 [13,0; 48,0] MmxB*/c* o 14,0 [10,0;
25,51 MxB?/c? (p=0,03); P4 3 22,0 [12,5; 52,0] MmxB*/c* o 16,0 [12,0; 26,0] MmxB*/c* (p=0,02);
Pz 3 26,0 [19,0; 77,0] mxB?/c* no 21,5 [15,0; 42,5] MmxB?/c* (p=0,02); Cz 3 22,5 [16,0; 41,5]
MkB?/c? 1o 18,5 [14,0; 30,50] mxB*/c? (p=0,02); C3 3 17,5 [11,5; 27,5] MmxB*/c* mo 13,5 [10,0;
28,0] MxB?/c* (p=0,02) ta Ol 3 23,5 [11,5; 54,5] mxB%/c* mo 15,0 [10,0; 24,0] mxB%/c’
(p=0,002). [ligBumieHHs: akTUBHOCTI B JiB1i nmpedponTanbHiid 30H1 (Fpl 3 21,5 [19,0; 24,5]
MkB%/c? 1o 24,0 [21,0; 28,5] MKB?/c? (p=0,02)), ax B 6- Tak 1 B 0-aiama3oHax JarOTh
MOXJIMBICTE TOBOPHUTH IO 3aJIy4CHHS IIi€1 JUISHKA A0 TporeciB  top-down — KOHTPOJIIO,
OCKUTBKM KOJIMBaHHS B 0- Ta o-miama3zoHax moB’si3aHl perumnpokHo [11]. Cunxponizais B o-
niana3oHl B 3a/HI acoliaTUBHIA KOpl Ta B mIpaBii (pOHTANBHIN 30HI, fKa IOB’s3aHa 3
apruMEeTUIYHUMHU po3paxyHkamu [16] cBimumiIa mpo BKIIOUEHHS IUX JIUISHOK JJIsS BUPIIICHHS
MIOCTABJICHUX 3aBJaHb.

B B1-giana3zoni Oyio BUSBIICHO 3HAYYIIE 3HIKEHHS S no6q B 13 3 5,7 [3,2; 8,6] MkB?/c?
m0 4,1 [3,0; 6,1] MxB/c? (p=0,01); T5 3 5.2 [3.6; 6,5] MmxB*/c* mo 4,3 [3,1; 5,5] mxB%/c?
(p=0,004) Ta C3 3 6,3 [4,9; 9,0] MmxB?/c* 10 5,9 [4.,6; 7,9] MmxB*/c* (p=0,02) (Puc.2). B mpasiit
MOTUIMYHIA JTUISHIN S 061, 3HAUYIIE TigBUIIMIACE - O2: 3 8,9 [6,9; 10,0] MxB?/c? 1o 10,0
[8,0; 16,0] mMxB*c? (p=0,01) (Puc.2), mo MOXe CBIIYATH IIPO AKTHBALI 0OPa3HOro
CIPUUHATTS apU(PMETHIHUX 3aB/IAHb.
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Puc. 2. 3Hauymii BIIMIHHOCTI B aKTUBHOCTI1 F'0JIOBHOTO MO3KY YOJIOBIKIB ITPX BUKOHAHHI1
3aBiaHHA «Apupmernyni 3a1a4» (A3) B nopiBHAHHI 13 3aBaaHHAM «Peaxuis Bubopy» (PB)
(n=20), p<0,05

B B2-mianmazoni Oyno BHSBIEHO 3HAYyIe MIABUIICHHS S 061, B P4 3 8,2 [6,0; 14,0]
MkB?/c? 10 9,8 [8,4; 12,0] MmxB?/c? (p=0,01); T6 3 8,3 [4,2; 12,5] MmxB*/c* mo 9,8 [5,5; 15,0]
MkB?/c? (p=0,003); Fz 3 9.1 [6,7; 14,0] MxB?/c* no 10,5 [7,4; 15,0] MmxB*/c? (p=0,01) ta Ol 3
9,8 [6,3; 13,5] MxB?/c* mo 10,5 [7.6; 15,0] mxB?/c* (p=0,002); O2: 3 13,5 [8,7; 18,5] mxB?/c*
mo 19,0 [10,2; 25,5] MkB?/c? (p=0,004) (Puc.2.). Takum umHOM, OYyI0 BHUSBJICHO, IO
oe3mocepeHs 00poOKa MaTeMaTHYHHUX 3aBJaHb 3IMCHIOBAJIACh B MPaBiil MOTUJIMYHINA 30HI,
sIKa TIOB’si3aHa 31 CTBOPEHHsIM oOpa3zHux metadop [14] Ta IHTEpPMOJATPHUMHU aCOIAIISIMHU.
[Tpu boMy 3a3HAYMMO aKTHBHE 3Ty4SHHS TIEPEIHBOT IMOSCHOT KOPH JI0 KOHTPOJIIO YBary.
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BucHoBku

B pe3ynbrari mOBEAEHOTrO JOCHIPKEHHS OylIO BHUSBICHO, LI0 NpU BUPILIEHHI
apudmeTnyHUX 3a1ad y KIHOK (opMmyBaiach (PpOHTO - MapieTagbHa CHCTEMa KOHTPOJIIO
BXIJIHOTO 1H(QOpMaLIIIHOro MOTOKY IMpPH aKTUBAlil IpedpoHTaTIbHOT KOPH, 110 3A1HCHIOBala
peryisiio KOrHITUBHUX (DYHKLIH, MPU IOMY 3aBIAaHHS >KIHKM BUPIIIYBAJIM aCOLIaTUBHO 3
3aJIy4eHHSIM JIIBO1 aHTYJISIPHOT 3BUBUHH.

VY 4oJOBIKIB IpH BUpILIEHH] apuMeTHYHUX 3a1ad Oysio BUSABIECHO (AKTUYHO JBa
iHbOopMaLIiHUX MOTOKU (BepOalibHUN Ta OOpa3HHil), KOOPAMHYIOUY pPOJb MDK SKUMHU
BiirpaBaja TEpeAHs IMOsSCHA Kopa, mMpu oMy Oyna cdopmoBaHa IUpoka (HPOHTO —
napieHTaJIbHA HEHPOMEpPEKa 3 3ATYYCHHSIM CKPOHEBUX AUITHOK 000X MiBKYJb. besnmocepenus
00poOKka MaTeMaTUYHMX 3aBJIaHb 3/1HCHIOBAJIaCh B IIPaBii MOTUIMYHIN 30HI, KA I1OB’sA3aHa 3
CTBOPEHHSM 00pa3HuX MeTadop Ta IHTEPMOIaIbHUMU acoLiallisiMu.
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Summary. Sahaydak H.D., Filimonova N.B., Zyma L.H. Electrical activity of the human
brain during testing mathematical intelligence for subtest "arithmetic operations' of Amthauer test.

Introduction. Intelligence defines success in study and skills development and includes the
verbal, math and other skills. It is important that the lack of mathematical literacy reduces the quality
of life more than the usual lack of literacy. Survey questions mathematical intelligence and abilities of
human to arithmetic appears fairly sharply. In addition, it is known that male and female brains
function differently.

Purpose. The aim of our study was to investigate differences in the electrical activity of the
brain in human of different sexes when passing subtest "Arithmetic Problems” of the Intelligent
Structure Test by Amthauer.

Methods. As the surveyed 20 men and 20 women, right-handed persons, age 2013 years, the
students of 1-5 courses of the Kyiv National Taras Shevchenko University took part in research. Each
of the surveyed passed computer implementation subtest “Arithmetic Problems” of the Intelligent
Structure Test by Amthauer that is used to assess the mathematical component of intelligence. In all
inspected registered an electroencephalogram (EEG) during realization of testing. In every taking for
the frequency ranges of EEG- delta(0,5-3,9 Hz), theta (4,0-7,9 Hz), alpha(8-12,9 Hz), beta 1(13,0-19,9
Hz) and beta 2(20,0-35 Hz) the full power of spectrum was calculated. Statistical analysis was
performed using STATISTICA 8.0 (StatSoft, USA, 2008). Normal distribution was checked
interchangeable Shapiro-Wilk test. Almost all the parameters was different from the normal (p <0,05).
The(Me) and lower (25%) and upper (75%) quartiles: Me [25%, 75%)] was using for a description of
the sampling distribution.

Results. The formation of the flow of incoming information and evaluation correctness response
are in 0-band. In women formed the fronto-parietal system monitor entering information flow when
activated prefrontal cortex that carried out the regulation of cognitive functions. Organization of
neural network and control the error of answers are associated with activity in the 6-band. In the a-
band synchronization took place nearly the entire scalp. a-activity is associated with a range of highly
specialized perception, attention and memorization processes. We can say that women were involved
all areas of the brain in processing mathematical problems. Significant reduction of the power in [1-
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band in the left hemisphere indicating that women are not attracted verbal logical-semantic analysis
to solve mathematical problems. Activity in the [2-band associated with per se and direct local
information processing in neural networks. Temporal areas of the brain associated with the creation
of associations and associative memory. It was found increased activity in the posterior associative
cortex and right temporal plots. Suggests that, women solve arithmetic problems associated. Also left
angular gyrus area was activity, when woman solving math problems.

In men have been identified are actually two information streams (verbal and shaped), while
solving arithmetic problems. Anterior cingulate cortex performs coordinating role between this
streams. Also was formed a broad front-parietal neural network involving the temporal regions of
both hemispheres. The verbal flow formed in the left visual cortex (perception incentives), left angular
gyrus (perception of numbers) and Brocka and Wernicke areas. The imagery flow formed in the right
visual cortex and temporal areas of the right hemisphere that are associated with the creation and
finding associations. Synchronization in the a-band associated with arithmetic calculations and
showed the inclusion the posterior associative cortex and right frontal zone to these processes. The
immediate processing of mathematical tasks carried out in the right occipital area, which is
associated with the creation of imaginative metaphors and intermodal association.

Originality. It has been studied brain function of men and women, while the test solutions
"Arithmetic problem” of the Intelligent Structure Test by Amthauer

Conclusion. Women decide arithmetic problems using associations involving the left angular
gyrus. In man, the immediate processing of mathematical tasks carried out in the right occipital area,
which is associated with the creation of imaginative metaphors and intermodal association.

Keywords: EEG, men, women, intelligence, test by Amthauer, arithmetic problems.

Binain "®i3iouorii mo3ky Ta ncuxodisziosiorii'
HJAI ¢izionorii imeni akanemika Ilerpa boraua
HaBuyanabHo-HaykoBoro neHrpy «Incrurtyr oiosorii»
KuiBcbkoro HaunionajabHoro yHiBepceurery iMmeni Tapaca IlleBuenka

OneprxkaHo peAaKIlIero 28.09.2015
[puitasaTo no myOumikarii 29.10.2015

97



