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B pabore paccmarpuBaeTcst MaTeMaTH4ecKas MOJIeINb 3JIeMEHTapHON STUeHKU
TaJaMOKOPTHUKAJIBHOW CETU U XAPAKTEPHBIE /IS HEe JUHAMUYECKNE PEKUMBI, OIMCBHIBAKOIIINE
B3alMOJICICTBHE TalaMyca, pETUKYJISPHBIX sJI€p Talamyca U KOpBI.

B TanamokopTukanbHO# cucteMe npu HOpMaibHOM 00paboTke nHpOpMaLUU
IIPOUCXOJUT CTPOOMPOBAHUE BXOJAHOIO CUTHaNIA BO BpeMeHU. Hapyiienue HopmalibHOTO
(YHKIIMOHMPOBAHUS MPUBOJUT K SMUIIETICUH, KOT'JIa BOCHPUATHE HH(POpMALUY HapyLIaeTCs.
PaccmoTrpenue naHHON CHCTEMBI IPUBEAET K MOHUMAHUIO 3aKOHOMEPHOCTEN HAPYIICHMS
BOCTIPHUSATHS YEJIOBEKA, YeMY COOTBETCTBYIOT aBTOKOJIEOaHUS B TAITAMOKOPTHKAIBHON CETH.

CocpenorodeHHas MaTEMATHYECKAs MOJIENb OIIMCBIBAETCSI CUCTEMOM TpeX
muddepeHnIranbHbIX YpaBHeHUH. 1l JaHHON CHCTEMBI CTPOUTCS TpeXMepHoe (pa3zoBoe
IIPOCTPAHCTBO, MO3BOJISIIOIIEE OTCIEKUBATh U3MEHEHHUS «COCTOSIHUA PAaBHOBECHS» CHCTEMBI
IIPY U3MEHEHMSIX [TapaMeTPOB.

AHaIM3 TaKOW CUCTEMBI BIIEPBBIE IPOU3BOAUTCA C UCIIOIB30BAHUEM TPEXMEPHOIO
(ha30BOro MPOCTPaHCTBA; paCCMATPUBAETCS MIOBEIEHUE TPACKTOPUI H300pakalolX TOYEK,
Y CTAaHOBMTCS HAIJISJIHBIM U300pakeHUE COCTOSIHUN paBHOBECHUS CHCTEMBI. M3-3a 601b110T0
KOJIMYECTBA IIApaMETPOB CUCTEMBI IIOCTPOEHUE TAKOIO IPOCTPAHCTBA JAET BO3MOKHOCTD
MIPEJICKa3bIBATh PA3BUTHE CUCTEMBI B MTOCTIEIYIOIINE MOMEHTHI BPEMEHH NPH JTFOOBIX
napaMerpax.

[IpoBenena knaccudukanys IMHAMUYECKUX PEXUMOB B cucTeMe (HEBO30Y KICHHbIH,
BO30Y>KJICHHBIN U aBTOKOJICOAHUS) B 3aBUCUMOCTH OT BEJIMUYMHBI IOCTOSTHHOTO BHELITHETO
CUTHAJIa, OCTYIAIOIIEro Ha TamaMyc. [IokazaHo, 4TO OTKIIMK CUCTEMBI COCTOUT U3 IIEPBOTO
UMITYJIbCa U CIEIYIOIUX 32 HUM UMITYJIbCOB aBTOKOJICOaHUH, EPHOJT KOTOPBIX OTJINYAETCS
OT JUINTENBHOCTH IIEPBOT0 UMITyJbca. McciienoBana 3aBUCUMOCTD XapaKTEPHBIX BPEMEH
MIEPBOTO UMITYJILCHOTO OTKJIMKA U TMIEPHOA aBTOKOJICOAHNUH OT BETMUYNHBI BHEIITHETO
CUTHAaJa.

UwuciieHHbIN aHAIN3 MOJIENU TToKa3al cymecTBoBanne U-00pa3Hoil 3aBUCUMOCTH
JUTUTENBHOCTH MIEPBOTI0 UMITYJIbCA U YMEHBIIIEHUE [IEPHUO0/Ia aBTOKOJICOaHUI B OTBET Ha



yBEJIMYEHUE 3HAUE€HUI BHEIIHEro curHaia. [lonydyeHHble pe3ynbTaThl BaKHBI IS
JabHEUIero pacCMOTPEHUS IPABAONOJ00OHOCTH IMIIOTE3bl, B COOTBETCTBUU C KOTOPOI
TaJaMOKOPTHKAJIbHBIE CETH YIPABJIAIOT aKTUBHOCTBIO YYAaCTKOB KOpPBI MO3ra U
OpPHEHTUPOBaHBI (B HOPME) Ha HHTETPALIUIO MOJTYYEHHBIX HA HUX PE3yJIbTATOB JUIS IPUHATHUS
pelieHuit Ha OoJiee BRICOKHUX YPOBHSAX HeMpoceTeBoit 00pabOTKH B MO3TOBBIX CTPYKTYpaX.

KitoueBsle cioBa:HelipornonoOHble ceTn, aBTOKoIe0aHusl, peJaKkcallMOHHbIe KoseOaHus,
SMUJIETICHS, TOPMO3HAs CBA3b, BO30YXKJAroNIast CBSA3b, CTPOOMPOBAHIE CUTHAJIA, CEHCOPHBIN
CHUTHAJL.
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In the work the mathematical model of the thalamocortical network’s unit cell and it’s
characteristic dynamical modes in system, describing the interaction between a thalamus,
thalamus reticular nucleus and a cortex, is studied.

During normal information processing, input signal gating occurs in time in the
thalamo-cortical network. The violation of the normal functioning leads to an epilepsy, when
the perception of information is disrupted. The consideration of this system will lead to an
understanding of the human perception’s violation regularities, which correspond to the
thalamo-cortical network’s self-oscillation.

The focused mathematical model is described by a system of three differential
equations. For this system a three-dimensional phase space is constructed, enabling us to
track changes of the system’s «equilibrium states» when parameters change.

The analysis of the system for the first time is performed using a three-dimensional
phase space; the behavior of the representative points’ trajectories is considered, and the



representation of equilibrium states of the system becomes obvious. Due to the large number
of parameters of the system to build that space makes it easier to predict the development of
the system in subsequent time for any parameters.

The classification of dynamical modes in system (unexcited, excited and a
self-oscillation), depending on the magnitude of the constant external signal incoming to the
thalamus, is carried out. It is shown that the response of the system consists of a first pulse
and following it self-oscillation pulses, whose period is different from the duration of the first
pulse. The dependence of characteristic times of the first impulse response and the period of
the self-oscillation with the external signal is studied.

The numerical analysis of the model revealed the existence of U-shaped dependence
of the first pulse duration and a decreasing of the period of the self-oscillation in the response
to the increase of the external signal value. The results are important for further consideration
of the plausibility of the hypothesis, according to which the thalamocortical networks control
the activity of the areas of the cerebral cortex and focused (normally) on the integration of the
obtained results for decision-making at higher levels of neural network processing in brain
structures.

Keywords: Neuronlike network, self-oscillation, relaxation oscillations, epilepsy, inhibitory
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