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KOTHUTHUBHASI HEHPOJMHAMMKA JIBYX CTPATET'MI HABUT AIIMOHHOI' O
MHHOBEJAEHUS OPTAHU3MOB

B.JI. IJyxepman, 3.C. Epemenko, O.B. Kapumosa, C.B. Kynaxos, A.A. Cazvikun

B cratee paccMarpuBarOTCS KOHLENTyajdbHas MOJEIb M PE3yJbTaTbl BBIYHCIUTEIBHBIX
MOJICJIBHBIX HCCJIENOBAHUM HHTEIPUPOBAHUS TPACKTOPUHU IPOCTPAHCTBEHHOI'O JBHYKECHUS B
CBOOOJHO-MACIITAOUPYEMbIX CETSIX HETUHEHHBIX OCLWUIATOPOB C YETHBIM IMKJINYECKUM
TopMOXKeHHEM. [l olleHKH (Da30BBIX CMELIEHUH MOJ JEeHCTBHEM BHELIHMX BXOJIOB TaKHE CETH
COJIepKaT JBE MOJICUCTEMBI — peepeHTHYI0 1 HHPopMannoHHyt0. [Tomymsiuus pedepeHTHBIX

(HEKOIMPYIOIUX) OCLHWUIATOPHBIX €IMHULl, HECMOTPS Ha TO, YTO HE NPUHMMAET INPSMOI0
yyacTus B (pa30BOM KOAMPOBAHUM NATTEPHOB BXOAHBIX CUTHAJOB, UTPAaeT BaXKHYIO POJIb B
(GbopMHpOBaHMM M CTaOWJIM3AalMM MHOTOYMCJICHHBIX BPEMEHHBIX MaclITaloB, B KOTOPBIX
MIPOUCXOJUT 3TO KOAMpoOBaHHE. BaxHeilell xapakTepUCTHKOW aHCaMOJIEBOro KOJAWPOBAHMS
OKPY’KaIOIIEro TMPOCTPAHCTBA SABISETCS NOIM(PYHKIHMOHAIBHOCTh, TO €CTh OJHU U TE XK€
aHcaMOJIM ~ MOTYT  KOJAMpOBaTh  (KOTEPEHTHO  MPEJACTaBJIATh)  pa3iU4yHble  COOBITHSA
IIPOCTPAHCTBEHHOTO  OKpykeHus.  [lodydeHsl  DKCIEpHMEHTalbHBIE  J1OKA3aTeIbCTBA
BO3MOKHOCTM  HCIIOJIb30BaHUS B HAaBUTAIMOHHOM  IIOBEJECHHH  BBICOKOTOYHOIO

94acTOTHO-()a30BOr0 MEXaHU3Ma B paMKaxX aHCaMOJIEBOM IMIIOTE3bl KOJMPOBAHUS OKPYKECHUSI.

Kniouesvie cnoéa: Mo3r, TUNNOKAaMIl, HaBUTallUsd, MaTeMaTUYeCKOe MOJAEIMPOBAHUE,
HEHpPOHHBIE CETH, HaINpaBJIE€HHE, CKOPOCTh, TETa-PUTMBI, TaMMa-OCHWUIAIUH, (da3a,
UHTETPUPOBAHUE TPAEKTOPHUHU.

COGNITIVE NEURODYNAMICS TWO STRATEGIES NAVIGATION BEHAVIOR OF
ORGANISMS

V.D. Tsukerman, Z.S. Yeremenko, O.V. Karimova, S.V. Kulakov, A.A. Sazykin

The conceptual model and computer simulations results of path integration in free-scalable nonlinear
oscillator neural networks with even cyclic inhibition (ECI-networks) are discussed in this paper. To
estimate the phase shifting under input impact the ECI-networks contain two subsystems namely
reference and information ones. The population of reference (nonencoding) oscillatory units has
significant role in generation and stabilization of numerous time scales despite it don’t assist directly in
the phase pattern encoding of input signals. Multifunctionality is the main characteristics of ensemble
encoding of environment space because the same ensembles can encode (to present coherently)
different events of environment space. It was experimentally shown that the high-precision



frequency-phase mechanism in the frameworks of ensemble hypothesis can be used in navigation

behavior.

Keywords: Brain, hippocampus, navigation, mathematical modeling, neural networks, direction, rate,
theta rhythm, gamma oscillations, phase, path integration.



