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ACUMETPISI HEUPOHHOI MEPEXKI IEPEPOBKH OBPA3HOI
TA BEPBAJIbBHOI IH®OPMAIII B PEXKUMI GO/NO-GO/GO

Anomauis. [locniodcenns npucesiuere npooaemi YHKYIoOHAAbHOI acumempii HelpOHHUX Mepedic ma
ix nepemeopenns i3 cmamuunoco mecmyeanns iz sakpumum yukiom (Closed loop system) y ounamiunuii
cmpec-mecm (Dynamic stress-test). V' jonaxie 16-17 pokie npaznyau wnadamu OOKA3U HASAEHOCHL
@yHKyionanvbHoi acumempii HeUpOHHUX Mepedc Y OUHAMIYHOMY meCcmi 3 NOCHYNO80 3POCHAY0I0
weuoKicmio npeo s1811eHHs cueHanie ma peaxyii rieoro (JOL) ma npasoro (QOR) pyxoro, a makooic 2inbmieHo2o
cuenany (N0-4o). [ocrioocenns nposedene nHa 45 rwnaxax 16-17 pokie 3 6UKOPUCMAHHAM KOMN TOMeEPHOL
cucmemu «/fiaenocm-1My. Jloeedeno, wjo (yHkyionanvna acumempis HeUPOHHUX Mepedlc, a MAK0odIC YaACOo8L
xapakmepucmuku ougepenyirosanns y napaouemi ¢oL/N0-go/goR  smaxodamuca y sanedxcnocmi  6i0
MOOAnNbHOCHI (00pA3HUX YU 8ePOANbHUX) CUSHANI8 MA WeUOKocmi ix nped aenenns. Y ounaxie 16-17 poxie
weuokicmo eukoHanus 3aedarns goL/N0-go/goR 6yna euwa na obpasni, nixe na eepbanvhi cuenanu. Jlis
6epOANbHUX CUSHATIB BUABIEHO CMAMUCIMUYHO 3HAYYWe NepesadCAHHA NiBONIBKYIbHOI (YyHKYIOHANbHOL
acumempii minoku Ha weuokocmi 30 ma 60 cuen/xs., moodi K 011 00PA3HUX CUSHANIE MAKA ACUMEMPIs
HeUpoHHUX Mepedxc Oyia 6i0cymHA. B paszi niosuwjeHHs weuokocmi 6UKOHAHHA 3a80anHa 0o 90 ma
120 cuen./x6 Ons 06pasHux i 6epOANLHUX CUCHANIE ACUMEMPIS HEUPOHHUX MEPEelC MAaKoxic Oyaa 6i0cymHsl.
Hocniooxcenna nHaoae 000amkosy iHGOpMaYilo CMOCOBHO acumempii HEUPOHHUX Mepedc, WO Jexcamsb 8
OcHO8I npoyecig 30y0dxcenHs ma eanbmyeanusa. (O2080pHOEMbCA NUMAHHA YY4ACMi PISHUX MeXaHizmie
nepepobku ingopmayii' y pescumi go/no-go/go.

Knrouoei cnosa: acumempis; napaouema g0/no-go/go, weudkicmo peaxyii; MoOaIbHICb CUSHATB.

BitunsHsaHi Ta 3apyOiKHI HayKOBIlI BCTAHOBWJIM 3aKOHOMIPHOCTI acUMETpii HEWPOHHHX
Mepex y JroAed 3a pi3HUX yMOB HisibHOCTI [1, 2]. Haitwacrime mist JOCHiIKEHHS acUMeETpii
BUKOPHUCTOBYBAJIM METOJAUKY Ipe’sBJICHHs iH(OpMaLl y pexuMi JBYXCTUMYIBHOTO TeCcTy g0/no-
go [3]. OcHoBHa HaykoBa mpoOJieMa MOJISraE y MexaHi3Max rajlbMIiBHOIO KOHTPOJIO Ta 3[aTHOCTI
MO3KY MPUTHIYYBAaTH IMITYJIbCHBHI peakilii Ha KOPUCTH ILilecrnpsiMoBaHoi fil [4]. BBaxkaerbcs, mo
HEWPOHHUI KOMIOHEHT 3aBJaHHs J0/N0-g0 y KOTHITUBHII HeiflpoHayIli BifoOpaxae He TUTbKU came
rajJlbMyBaHHsS, CKUIBKM BIICTEXEHHS KOH(IIKTY MDK  OYIKYBaHOIO  peakliero («go») Ta
HEOOXIMHICTIO 3ynmUHUTHCS («no-go»). ToMy TecT i3 3aBmaHHsAM (O/N0-JO BUKOPUCTOBYBAIH 1 Y
KTHIYHAX gocmipkeHHsx [5]. JlediluT KOTHITMBHOTO KOHTPOJIIO Ta TajbMiBHA THUCHYHKIIS,
30KpeMa, MOB’sI3aHi 3 TAKUMM KIIHIYHUMM CTaHaMH, SIK CHUHJpOM AedinuTy yBaru [6], yepemnHo-
MO3KOBa TpaBMa [7] Ta mm3odpeHis [8]. B mux AOCTHKEHHS TpParHyiad 3pO3yMITH MEXaHi3MU
KOTHITUBHUX JUCQYHKIIIN Ta 35CyaBTH POJIb aCHMETPii HepOHHUX Mepex [9].

Mogens Oinbll CKIaIHUX IHGOpMaLIHHUX 3aBJaHb 3 HepepoOku iHopmamii pi3HOI
CKJIaJIHOCTI, III0 BUMArae MoCTIHOTO MepeKIIOYeHHs MPOIEeCiB yBaru, HEHPOHHUX MEpEeX JIiBO1 Ta
npaBoi MIiBKyni MO3Ky Ta o00poOku curHaimiB y mnam’sti Makapeakom M. B. [10] 0Oys
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3alpOIIOHOBAHUN TPHOXCTUMYIIBHHI TecT audepeHIifoBanHs iHpopmanii B pexumi goL/no-
go/goR. Byno mokazaHo, 1o augepeHIiloBaHHS CUTHANIB y pexuMi goL/N0-go/goR Bkirouae He
TUIbKK 30y/UIMB1 cUTHaNMM (O, Ha sKi Tpeba HiaTH, ayie 1 raapMiBHI NO-JO, Ha sSKi pearyBaTH HE
notpidHo [10, 11]. ¥ TakoMy pa3i MM MaeMO CHTYallil0, KOJIM 0OMABA CUTHAIN KOHKYPYIOTb OJHH 3
OJIHUM. YCIIIIHICTh TPAMIOIY0i (YHKI[IOHATBLHOI CHUCTEMH [ISUTBHOCTI Oy/ieé BU3HAYAETHCS
MIBUJKICTIO PyXy NPOIECiB 30Yy/KEHHS MO0 HEHpPOHHIM Mepexi, SKi 3MararoTbCs i3 IIBUAKICTIO
ranpMyBaHHs. HeoOXigHO 3a3Ha4uTH 1 Te, 1m0 nepepodka iHdopmarii y pexkumi gol/no-go/goR,
KpiM 30yAJIMBOTO Ta TaJbMIBHOTO TIPOIIECY BHMara€ Bi OOCTEXKYBAaHOTO IMI€ 1 HIBUAKOTO
MEePeKIIoYeHHsT 30y/DKEHHS 3 CHTHAIIB IS JIIBOI PYKHM Ha PYXOBHHM aKT NpPaBOIO PYKOIO 1,
nasnaku [10]. € Bci migcraBd aymMaTH, 10 3ampOIIOHOBAHA TPHOXCTHMYJIbHA Mapagurma
pearyBaHHS Ha CHTHaJIM Pi3HOT MOJAIBHOCTI Ta MOOYAOBHU MpPOrpaMH PYyXOBOi BIAMOBIAI Oyre
dbopmyBaTH pi3HI HEWMPOHHI MeEpeXl Ta TMPOSBISATH OCOOJMBOCTI B3aEMOJII0 MDK HHMHU.
JlocnipkeHHsT TOKa3ylooTh, IO Npu nepepodil BepOanbHOI 1H(pOpMallii KUIbKICTh MOMMIOK IS
niBoi pyku (goL) moske Oyt BUIOIO, HDK JUIs TIpaBoi (JOR), 0coOIMBO MpU BUCOKIM IIBUIKOCTI
nojaui curHaniB (60-90 3a xB.) [12]. Omxe, NMiABUINEHHS TEMITy IOJAdi CHUTHATIB Bele MO
3pOCTaHHS KUIBKOCT1 NMOMHUJIOK 4epe3 (OpMYBaHHS YHEPEKEHOI BIANOBIAl, KOJIM Yy HEHPOHHUX
Mepexax MO3KY MOUYMHAa€e aBTOMAaTHYHO (POPMYBATHCh peaKilis Ha HacTynHuN ctumyi [12].

[luTaHHS Ha SKI MU 3BEpHYJIM yBary CTOCYIOTbCS, MEpEeBaXHO, (PYHKIIOHAIbHOI acuMeTpil
HEHPOHHUX MepexX SKI XapakTepHi Ui 3aKpUTOro ILMKIY TecTyBaHHS. Toal sK mporec
nepeTBopeHHs (PyHKIIOHAIbHOT HEMPOHHOT MEPEXi 13 CTATUYHOTO TUITY TECTYBaHHS y AMHAMIYHUI
CTpec-TeCT, KOJU CUTHAJIM PI3HOT MOJAIBHOCTI Ta CKJIAJAHOCTI OyAyTh Mpen sIBISATUCS y PEXKUMI 3
MOCTYITOBUM 3pPOCTaHHSIM MHIBUAKOCTI TOKHIIO HE MOCIDKCHHWH. 3alHIIarOThCs BIAKPUTHMH Ta
HE35ICOBAHMMM THTAaHHS  (QYHKI[IOHATHHOT acUMeETpii HEHPOHHUX MEpPEekK 3a YMOBH
nudepeHIIifoBaHHs CUTHAIB Pi3HOT MOJAIBHOCTI y pexxumi §oL/n0-go/goR. V monepenHix podoTtax
HaMu OyJI0 BCTAHOBJICHO, IO TepepoOka ckiIaaHoi iH(opMarii pi3HOT MOJATBLHOCTI y PEXUMI
miudepenmiroBannas goL/no-go/goR xapakrepusyeThest pisHUMH (GYHKIIOHATBHUMHE Mepe0ya0BaMu
y B3aeMOil HEWPOHHUX MeEpek MO3Ky. ToMmy rmocranga mpobjemMa IOCTIIUTH OCOOIHBOCTI
(yHKIIOHATBHOT acUMETpii HEHPOHHUX MEpPEeX MO3KOBOI MJiSUTBHOCTI 32 YMOBU TEPEpOOKH
MOCTYIIOBO 3POCTar0u0i MBUAKOCTI 1HMopMaIlii B mapaaurmi golL/no-go/goR, 1mo € akTyanbHUM ISt
010JI0T1YHOT Ta MEIMYHOT HAYKH.

[TincymoByrOUM pe3yabTaTH aHaTi3y JOCIKYBaHOI TpoOaeMu HEOOXITHO 3BEpHYTH yBary
Ha Te, IO B pa3l AOCIIKEHHS acUMETpii HEHPOHHUX MepeX BUKOPHUCTOBYIOTHCS 30pOBI CUTHAIU
SK1 MPOXOJIATh BiAOIp Ta Pi3HI MEPETBOPEHHS y CEHCOPHIN, BepOabHIl, MEPLUENTHBHO-MOTOPHIH,
JIOTTYHIN, YaCOBUX Ta MPOCTOPOBHX MiacucTemMax 1 omeparuBHOI mam’sati [13]. Tlokaszano, mo i
MiCUCTEMU MaroTh YIiTKYy MiBKyJeBY naTepanizauito [12]. Bigomo, mo mpocTtopoBa miacucTeMa
OLTBIN JIaTepalli3oBaHa JI0 HEHMPOHHOI Mepeski MpaBoi MIBKYIMI, TOl sSIK BepbaibHa — 10 JiBoi [12,
13]. Pesymbratu acumeTpii Ta B3aeMoil 000X HEHMPOHHMX MepeX MpU OOpoOIl PIZHUX THUITIB
iHbopMallii 3aTUIIAETbCd MaJlo JOCHIKEHUMU. ToMy y MOCHIDKEHHI MM HaMmaraiuch HaJlaTh
JI0Ka3u HAsSBHOCTI YU BIJCYTHOCTI JlaTepaii3aiii Ta B3aeMOii HEUPOHHUX MEPEXK y TUHAMIYHOMY
TECTI 3 MOCTYNOBUM 3POCTAHHSM IMIBUAKOCTI AU(EpPEHIIFOBaHHS CUTHATIB PI3HOI MOJAJIBHOCTI y
pexumi goL/no-go/goR.

Merta po0oTu — 3’sicyBaTH 0COOIMBOCTI (PYHKIIOHAIBHOI acUMETpii HEMPOHHUX MEpex 3a
YMOBH TiepepoOKH iH(popMallii pi3HOT MOIATBHOCTI Y pexkumi audepeniiroanus gol/no-go/goR.

Metoauka aociigxennsi. Y 46 ronakiB 16-17 pokiB (cepenniit Bik 16,4+1,1 poku) Ha
KOMIT'T0TepHOMY TpucTpoi «/liarHocT-1M» B «ONTUMAanbHOMY PEXHUMID» MPOBETH IOCTIIKEHHS
YaCOBHX XapaKTePUCTHUK peakilii AudepeHIlitoBaHHs IBOX 3 TPOX MOJIPA3HUKIB Y TPHOXCTUMYIbHII
napagaurmi goL/no-go/goR [3, 11]. OOGcrexxyBaHi BUKOHYBaJM 2 EKCIICPUMEHTAJIbHI 3aBJaHHI.
[lepmie 3aBmaHHsS CKJIaJalioch 3 BHM3HAYeHHs dacy peakuii y pexumi goL/no-go/goR Ha
reoMeTpuyHi (Girypu OKpeMo JUid JIiBOi Ta MpaBoi pykKH. MU BUKOPUCTAIU HEUPOQi3i0J0TTdHUI
TECT 3 BUMAAKOBUM 1 piBHOBapianTHUM (1o 33 %) mpexn’sBneHHsM ctuMyniB GO (BiAmoBigb
noTpiOHa) 1 KOHIUIIOHYIOUMH CTHMya NO-QJO (BiamoBiZe He moTpiOHa). OOcTeKyBaHOMY
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MPONOHYBAJIHM Ha MOSBY (QIrypu «KBaapaT» IIBHIKO HATHCHYTH IMAJIBIEM IPaBOi PyKH Ha MpPaBy
kHOTIKY (goR). IlosiBa ¢irypu «kojo» BUMaraia IIBUAKOI peakilii JIiBOIO PYKOIO Ha JIBY KHOIKY
(goL). Ha TpuKyTHUK — TaJbMIBHUN CUTHAJ 00CTEXXYBaHWW HE HATHCKaB Ha KHOMNKH (no-go). Tect
OyB CIIpsIMOBaHHMI Ha BU3HAUEHHS HIBHJIKOCTI YaCOBHX XapaKTEPUCTHK peakiii goL/no-go/goR min
9ac MOCTYIOBOTO MiIBUIIICHHS IIBUAKOCTI Ipe’ aBJIeHHs 00pa3Hux curnamis Big 30 mo 60, 90 1 120
CUTHAJIB 32 | XBUIHHY.

Jlpyre 3aBnaHHs Oyno moOymoBaHe sIK i1 mepie, ane Oyiau mpe’ sBiieHi BepOaibHi CUTHAIH.
OOcTexyBaHUM, y BIIMOBIAHOCTI 10 IHCTPYKIIii, BAKOHYBaB 3aBJaHHS y pexxumi gol/no-go/goR.
[Ipu mosiBi Ha eKpaHi PI3HMX CIIiB 3 3HAYCHSMHU «TBApPUH» OOCTEXKYBAaHUI IIBHIKO HATHUCKaB
naybleM MpaBoi PyKH Ha MpaBy KHONKY (gOR), Ha BHIM «pOCIMHW» — JIBOIO PYKOIO Ha IIBY
KHOIIKY (goL), a mpu npex’iBJIeH1 «IPEeaMETIB» — rajlbMIBHHUI NMOIPAa3HUK — HE HATUCKaB YKOJIHOT 13
KHOMOK (no-go). Tect OyB cCHpsMOBaHMI Ha BHU3HAYEHHS MIBHJIKOCTI YaCOBHX XapaKTEPUCTHK
peaxkirii golL/no-go/goR mix yac mocTynoBOro MiABUINEHHS IBUJKOCTI Mpe’ sIBJICHHS BepOaTbHUX
curHaiis Bif 30 g0 60, 90 1 120 curnamnis 3a 1 XBuinHYy.

Ycporo o0cTexyBaH1 IMOCHIIOBHO BHUKOHYBalIM JBa TecTH. I[lopsnok mojadi CUTHAJIB
BapitoBaBcs 1 OyB BHMMAJIKOBUM. EKCHO3MIA 1 ay3d MDK CYCITHIMU CUTHajJaMH 3MIHIOBAJINUCH Y
mexax 0,5-1,9 c. Yac npexa’siBneHHS KOXKHO1 cepii OyB He3MiHHUH 1 TpuBaB 30 cexyHa. Buznavyanu
cepeaHii yac mBHUAKOCTI peakiii gol/no-go/goR s mpaBoi Ta JiBOT pykH, okpeMo Ha (irypH i
BepOanbHi curHanmu. CTaTHCTUYHHK aHai3 JaHWX TPOBOAMBCA 3 BHUKOPUCTAHHSIM IIPOTPaM
Statgraphics, Microsoft Excel.

Pe3yabTaTH qociigxeHHs Ta ix 00roBopeHHsi. Y 1oHakiB 16-17 pokiB i 9ac mepepoOKu
iHpopMmarlii y TphOXCTUMYIbHOMY pexumi goL/Nn0-go/goR  Bu3Hauamu TOKA3HUKH, IO
XapaKTepHU3yIOTh MIBUJKICHI peakilii AudepeHIiitoBaHHs Ha TIpe1 IBICHHS 00pa3HuX 1 BepOaIbHUX
CUTHAIIB TMiJ Yac TOCTYNOBOTO IIJIBHINCHHS IIBUIKOCTI Mpen siBIeHHS IHGOpMaIlli B pekuMIi
«HaB’si3aHor0 put™my» Big 30 mo 60, 90 i 120 curHamiB 3a XBWIMHY. 3a pe3yJabTaTaMu, SKI MU
OTpHUMAJIH TiJ] Yac TOCTYMOBOTO MiaBUIEeHH mBUAKOCTI (Big 30 1o 120 moap/xB) mpen’ siBJICHHS Ta
mudepenmitoBanus  ¢Giryp y pexumi goL/no-go/goR BusBWIM 3araibHy 3aKOHOMIPHICTH —
MIBHUJIKICTh PeaKIIii MiABUIIYBAIACh, @ Yac peakilii 3MeHIryBaBcs (Tadi. 1).

Ta6auus 1.
HIBuakicte peakuii (Me (Q2s — Q75) Mc. ay1st TiBOT i MPaBOi PYKH IIiJT 9ac IMOCTYIIOBOIO I IBUIIIEHHS
MIBUAKOCTI IIpe ABJICHHS F€OMETPUYIHMX (PIiryp Ta ciiiB B pexumi goL/no-go/goR

Bu curiany Yac peaxitii, (Me(Q2zs — Q7s) mc.
Pyl dirypu Cnosa
mlf:;;;;b goL goR goL goR
30 321,7 318,5 580,0 534,2
[371,7; 409,1] [371,7; 409,7] [567,2; 601,8] * [243,5; 283,4]
60 272,3 263,6 504,6 474,5
[261,2; 283,7] * [254,1; 272,5] * [496,2; 519,3]** [456,5; 489,1] *
90 244.6 2475 387,7 379,4
[236,1; 251,2] * [236,2; 256,8] [371,7; 409,7] [378,6; 413,9] *
120 234,6 236,9 327,9 325,4
[227,5; 242,3] [263,5; 282,7] [313,5; 341,7] * [314,3; 338,9] *
[Ipumitka: * — craTUCTMYHA 3HAUYYIIICTh PI3HMIb IIBUAKOCTI peakii Ha pi3HUX

IBUIKOCTAX Ta ¥ — Ipe’iBjieHHs 06pasHuX i BepOalbHUX CUTHAIIB IS 11iBOi Ta mpaBoi pyku

MortopHa BiINOBiIb Ha CUTHaJIM EOR KopoTmIi, IO CBITYUTH MPO aKTHUBI3aIlil0 poOOTH
niBoi miBkyni. Ilim dac mepepoOku BepOanbHOi iHopmamii y pexumi gol/no-go/goR Ha

50



Cepis «bionoriuni Haykny, 2026

mBUAKOCTI 90 1 120 curH./XB HE BUSBWIM CTAaTUCTUYHO 3HAYYIIOT PI3HUII Yy MIBUAKOCTI peaKilii
st 1iBoi Ta mpasoi pyku (p > 0,05). JleranpHuii aHamiz mokas3a, IO CEHCOMOTOPHI peaxiii
MPaBOI0 PYKOIO 3JIHCHIOBANUCS MIBUAIIE, HDK JiBOIO. Taka 3aKOHOMIpPHICTH 30epiranacs Ha
mBuaKocTi npexa’siiueHHs 30 1 60 cura./xB. Ha mBuakocti 90 Ta 120 curH./XB. pyxoBa BilMOBiIb
npaBoi pyku 30irajmacs 3 peakuiero JiBoi pyku, abo 6y11a Ha 5,4 mc Oimpmoro. Paszom 3i
CKOPOYEHHSIM 4acy CEHCOMOTOPHOI peakilii criocTepiraiu 1 3MeHIICHHS TPYMOBOi BapiabeabHOCTi
3Ha4YeHb, HA [0 BKa3yBalu MOKa3HMKM & Ta CV, mo MoOXe CBIIYUTH MpO BUIIHUN PIBEHb
oprasizaiii HeHpOHHOT Mepexi.

OTmxe, HaBeJIeH] Pe3yJIbTATH CBIAUATh PO 3aJICKHICTh ACUMETPii HEHPOHHUX MEPEXK Ta Yacy
CEHCOMOTOPHOI peakiii BiJ MIBHUIKOCTI Tpexd’sBIeHHS iH(popMaIii Ta MOIaTbHOCTI CHUTHAJIB.
[ligBuIIeHHsT MIBUIKOCTI Mpea sSBICHHS T'€OMETpPUYHMX (Iryp CKOpOUye Yac CEHCOMOTOPHOI
peaxiiii 1 HIBeJIIOE aCUMETPII0 Ta JiaTepiali3aliio MiBKYJIb. Y B3a€EMO/Ii HEHPOHHUX MEPEX JIIBOI Ta
MpaBoi MiBKYJI1 M yac AudepeHIiitoBaHHa 00pa3HUX CUTHANIB Y pexkuMi goL/no-go/goR acumerpis
Ta Jjarepaiizalliss HeHpOHHUX Mepex Oyna BiICyTHs. Y pa3l npelsBieHHs BepOanbHOi iHpopMallii
MU BUSIBUWIM pI3HI BapiaHTH acUMETpli HEHPOHHUX MEpEeX Yy 3aleKHOCTI BiJ IMIBUAKOCTI
MpeAsBICHHST Ta MojaiabHOCTI 1H(Gopmalii. Ha Huspkiii mBuakocti By 30 1 1o 60 curnamis 3a
XBWJIMHY MajH CIIpaBy 3 BUPAKEHOIO aCUMETPIEI0 HEHMPOHHMX Mepexk JIBOi Ta MpaBoi MIBKYI1
MO03Ky. OCKUIbKH IIBUIKICTh peakiii A mpaBoi pyku Oyna BHIA, TO Tpeda AymaTd, 110 Y LbOMY
pa3i MM MaeMoO CHpaBy 3 JOMIHAHTOIO JIBOMIBKYJEBOT HEHPOHHOT Mepexi 1 1HTepdepeHIiero
HEUPOHHOI Mepexi y mpaBiii miBKyjl. Bpasi, Koim HaBaHTaXEHS 3pOCTAI0O O MaKCHUMaIbHOI
LIBUKOCTI MpeAsBIeHHs Noapa3HuKiB y TeMili 90 ta 120 curHaiiB 3a XBWIMHY AOMIHaHTHHM CTaH
Ta acuMeTpii HEHPOHHHUX MepeK MO3Ky 3MIHIOBaBCS Ha Y3rojpkKeHy ix B3aemonioo. ILle
MIATBEPIKYETHCS TUM, 10 OYJIM BiICYTHI CTATUCTUYHO 3HAYYIII PI3HMINI JJIS IIBUIKOCTI PEaKIii
niBoi — goL Ta mpaBoi goR pyku (p>0.05).

B pesynbTari aHanisy IOCHIIKEHHS MOXHA KOHCTaTyBaTH, IO TECTYBaHHS y CTaTUYHOMY
HaBaHTAXKEHHI MPEJABIIsIE BUCOKI BUMOTH JIO IIBUIKICHUX XapaKTEPUCTHK MEPLENTHBHO-MOTOPHUX
HEUPOHHUX MEPEXk 1 iX YaCOBHX XapaKTepUCTHUK. Toxai K y TecTi 3 BepOAJbHUMH CUTHAJIaMH B
opranizamii (yHKIIIOHAIBHOI CHCTEMH IISIIBHOCTI KPIM YaCOBHX XapaKTEPUCTUK MiABHUIIYIOTHCS
BHUMOTH JI0 IIPOCTOPOBHX BIIACTUBOCTEH HEHPOHHHUX MEPEX MO3KY. 3a3HAYUMO, 1110 Y TUHAMIYHOMY
TECTi 3 MOCTYIOBHUM IMiABHUILECHHIM IIBHIKOCTI MPeasBiIeHHs iHdopMarllii y pexxumi gol/no-go/goR
MH MAa€eMO CIIpaBy 3 IHTETPOBAHOIO B3a€MOJII€I0 YACOBUX, 1 IPOCTOPOBUX BIACTUBOCTEN HEMPOHHUX
Mepex. 3 JITepaTypu 4YacTKOBO BioMI MeXaHi3M oOpoOku iHdopmallii y HEHpPOHHUX Mepexax
MO3KYy B peXuMi §0/N0-go, M0 ONMUCYE CKJIAAHICTh B3a€EMOJII PI3HMX MUISHOK MO3KY. Jlis
YCIIIIHOTO BUKOHAHHS 3aBJaHHSA MO30K 3aJIydae po3ralykKeHy Mepexy (pOHTaIbHUX Ta TIM SHUX
oOnacteil. IlpaBy HMXKHIO JIOOOBY 3BUBUHY BBaXKAIOTh KJIIOYOBUM LEHTPOM TIallbMIBHOI'O
koHTpoutto [5]. BoHa BidmoBizae 3a 3ymWHKY B)KE MiArOTOBJIEHOI MOTOPHOI mporpamu. Tomi sik
MIpeMOTOpHA 00JaCTh BiAIrpae KPUTUUHY POJib Y BUOOpi Mixk fiero goL un goR Ta yrpumanusm no-
go Bim mei [14]. BBakaroTh, MOMIKOMKCHHS I[i€l 30HM MPHU3BOIATH IO BEIMKOI KUIBKOCTI
IIOMUJIKOBMX HaTHCKaHb. JlopconarepainbHa npedpoHTalbHA Mepexa KOpU MNpuilMae ydacTb 1
NiATpUMYe poOody mam’sTh Ta NpaBUia BUKOHAHHsS 3aBJaHHSA, THCHYTH QOL sumie Ha ciioBa
«TBapuHW» 4u QOR Ha «pociauHu». HellpoHHI CTpYKTYypH NHEepeAHbOi MOSICHOI KOPH MOHITOPSATH
KOH(ITIKTH MDK OakaHHSM HaTUCHYTH JOL/QOR Ta HeoOXimHiCTIO 3ymMHUTH NO-QO, a TaKoX
peectpye nomiikoBi peakiii [5]. CyOranamiuyHe sApo BUKOHYE POJIb «IIBHIKOTO raibMa». BoHO
OTPUMY€E CUTHAJIM Bil KOPU HAIpPSMY, IO JI03BOJISIE MUTTEBO 3YMHMHUTH BCi MOTOPHI MPOLIECH Y
KPUTHYHINA cuTyallii. Mk HEpOHHOIO MEpEeXer0 KOpU Ta 6a3aJbHUMM T'aHTIIISIMHM, BCTAHOBIIOETHCS
B3a€MO/Iisl, 1110 J103BOJIsIE BUOMPATH MOTPIOHMN pyXxoBUM akT abo mpurHidyBatu ioro [15]. Tpeba
JAyMaTH, 110 B pa3i NPUNHATTS pillIeHHS Y HEHPOHHUX CHCTEMaX MO3KY BUHUKA€ KOHKYPEHIIis st
peakmii QO sKa aKTUBYETbCS OJHHUM THIOM J0(aMiHOBUX PpELENTOpiB, SKi MOCHUIAIOThH
30ymKyBallbHI CUTHAIHM 10 KOPH, IO TOJIETIIye BUKOHAHHSA A1l [16]. B pasi mosBu curHairy N0-go
aKTHBYIOTBCS IHII PELIETITOPH, 1110 MPUTHIUYIOTh HeOakaHy peakilito. BBakaioTh, 1110 TPUTHIYEHHS
peakiii N0-J0 € OUTbII CUJIBHIIINM CHUTHAJIOM, HDK BUKOHaHHA (0. [loTpiOHui OuThII MOTYXHIN
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CHTHAJI BiJl HEHPOHHUX MEPEX KOpPH, 100 MOJI0JIaTH NPUPOIHIN akTUBaliitHuil Gap'ep [17].

Omxe, MH TOKa3ayu, MO Mig Yac o0poOku iHdopmalii y pexumi goL/no-go/goR y
HEHPOHHUX MeEpeKax BUHHKAIOTh CKJIQJHI MEXaHi3aWm IMPOCTOPOBOI Ta YacOBOI B3a€MOJIi Bif
peakiii akTuBalii 0OJHUX HEWPOHHUX MEpPEeX 10 TraJbMyBaHHS iHIMX. /leTanbHuil aHami3 Hammx
pe3ybTaTiB MOKa3aB, M0 KiTbKa 001acTel MO3KY YTBOPIOIOTh HEHPOHHY MEPEXy KOTHITHBHOTO
KOHTPOJIO, HEOOXImHY /Uil BUKOHAHHS 3aBIaHHs gol/no-go/goR. 3 yckiaJeHHSIM 3aBAaHHS
[UIAXOM IABUINEHHS TEMITy TIEsSBJICHHS CHUTHATIB Ta TEpPXOay Big OOp3HUX OO peakuii Ha
BepOabHI CHTHAIM, 3pOCTAa€ B3a€EMOJIiS J0 MaKCHMalIbHOI CHHXOPOHI3aIlii HEHpOMEpexK JIBOi Ta
mpaBoi miBKymi Ha mBHAKOCTI 90 Ta 120 CUTH./XB. 10 JECHHXOPOHI3aIli aKTHBHOCTI Ta IOSBU
¢byHkuioHanpHOT acuMeTpii Ha mBUAKOCTI 30-60 cCUTHANIB 32 XBUIIMHY.

Takum YMHOM, y I[OMY JOCHI/DKEHHI MU HaJaldu JOJATKOBI JOKa3W B3a€EMOJIIT PI3HHUX
HEHPOHHUX MEPEX Y TUHAMIYHOMY TECT1 3 HOCTYIOBHUM 3POCTAHHSIM IIBUIKOCTI JU(PEPEHIIFOBaHHS
CHTHAJIIB Pi3HOT MOJAIbHOCTI y pexumi goL/n0-go/goR. PesynbpraTté MOXKyTh OyTH BHKOPHCTaHi
JUIE  TIPOTHOCTUYHOT OINIHKK MOXIIMBOCTEH JISUTBHOCTI JIIOAWHU B yMOBaxX CKJIaTHHUX
1HGOpMaLlIiHUX HaBaHTa)KE€Hb Ta CIPUATH KpAIIOMy PO3YMIHHIO HE JHIIE IUCHYHKI[IOHATBHUX
CXeM, 110 JIeKaTh B OCHOBI HEHpOMEpEKEBUX pO371a/liB, a M HAJATU yABIEHHS IPO 3acO0M Ta THI
peabiniTarii, KUl Moke OyTH ePEeKTUBHUM JJIsl YCYHEHHS TUCHYHKITIH.

BucHoBku

1. JloBeneno, mo y roHakiB 16—17 pokiB 3a ymMoBH mepepoOku iHpopMalii y mapaaurmi
goL/no-go/goR  (dyHKIiOHANIEHA acHUMETPiss HEHPOHHUX MEPEeK MO3Ky, a TaKOX IIBHUIKICHI
CEHCOMOTOPHI peakKilii 3HaXOJAThCS B 3aJEKHOCTI BiJl MOJAIBHOCTI CHTHAJIB Ta IIBUIKOCTI
TIpe’ IBJICHHS] CUTHATIB.

2. llIBuaxicTe BUKOHAHHS 3aBAaHb OyJjia BUIA HAa oOpa3Hi, HDK Ha BepOanbHI curHanu. J{ms
BepOAbHUX CUTHAJIIB BUSBJICHO MEPEBaKaHHS JTIBOMIBKYJIEBOT (DYHKITIOHAIIBHOT aCUMETPii TUIBKH
Ha mBUAKOCTI mpen siBieHHs 30 Tta 60 curH./xB. IlIBUAKICHI XapaKTEPUCTUKH PYXOBUX pEaKIlil
Oynu BUIIII JJ1s1 TIpaBoi pyku goR, Hix niBoi goL.

3. V 1oHaKiB acUMETpis HEHPOHHUX MEPEX BIICYTHS 3a YMOBH NP sIBJICHHS BepOaTbHUX
curHaimiB Ha BUCOKiM mBuakocti (90 Ta 120 curH./xB) 1 cmabo BUpaxeHa IS 3aBAaHb 3
BHUKOPHUCTAHHAM Qiryp.

4. Pe3ynbTaTi Ta METOJMKA JOCIIKEHHS MOXYTh OyTH BHKOPHCTaHa Jis POTHOCTUYHOI
OIIHKH MOXJIMBOCTEH MISTILHOCTI JIFOAMHU B YMOBaX CKJIAIHUX 1H(GOPMAIITHUX HABAaHTAKEHb.
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Lyzohub V. S., Bezkopylnuy O.0., Koval Y. V.

ASYMMETRY OF THE NEURAL NETWORK OF PROCESSING VISUAL AND VERBAL
INFORMATION IN THE GO/NO-GO/GO MODE

Introduction. The study is devoted to the problem of functional asymmetry of neural networks and
their transformation from static closed loop testing (Closed loop system) to dynamic stress-test (Dynamic
stress-test).

Purpose. In young men aged 16-17, we sought to provide evidence of the presence of functional
asymmetry of neural networks in a dynamic test with gradually increasing speed of presentation of signals
and reactions with the left (goL) and right (goR) hands, as well as a no-go signal.

Methods. The study was conducted on 45 young men aged 16-17 using the computer system
"Diagnost-1M".

Results. It was proven that the functional asymmetry of neural networks, as well as the temporal
characteristics of differentiation in the goL/no-go/goR paradigm, depend on the modality (figurative or
verbal) of signals and the speed of their presentation. In 16-17 year old boys, the speed of performing the
goL/no-go/goR task was higher for figurative than for verbal signals. For verbal signals, a statistically
significant predominance of left-hemisphere functional asymmetry was found only at speeds of 30 and 60
signals/min, while for figurative signals such asymmetry of neural networks was absent. When the task speed
was increased to 90 and 120 signals/min for figurative and verbal signals, the asymmetry of neural networks
was also absent.

Conclusions. The study provides additional information regarding the asymmetry of neural networks
underlying the processes of excitation and inhibition. The question of the participation of different
information processing mechanisms in the go/no-go/go mode is discussed.

Keywords: asymmetry; go/no-go/go paradigm; reaction speed; signal modality.
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