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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.17.23

Tema gucepranii:

1. BiogiznyHuil MexaHi3M Ta mapaMeTpUYHa YyTAMBICTb €JIEKTPUYHO]I Nepenadi y JeHIpuTax HeHPOHiB.

2. Biophysical mechanism and parametric sensitivity of the electrical transmission in the neuronal dendrites.

Pedepar:

1. O6'eKT mOCHIIKEHHS -~ MOJeJli IOOAVMHOKUX AeHIPUTHUX KabeiB, 6ipypKalliil Ta CKIagHUX PO3ralyKeHNX
IEeHIIPUTIB, OOYJOBAaHMX 32 JAHMMU KOMIT'IOTEPHOI PEKOHCTPYKLii HEIIPOHIB Pi3HUX TUIIIB, i3 TACUBHOIO KJIITUHHOIO
MeMOpaHowW. MeTa - IOCIiINTY, SIK Y CKIaJHUX NeHAPUTAX HEMPOHIB eJIEKTPUYHi [1epefaBajlbHi BIACTUBOCTI Ta iX
napaMeTpyyHa YyTJIUBICTh 3ajeXaThb Bif ocobanBocTel ix mopdosorii. MeTony foCaiIpKeHHs - YucebHe
MOJI€JIIOBaHHS, YACEIbHOI 06PO6KY 300pakKeHb, MATEMATUYHOTO aHaJIi3y, TEOpii aBTOMaTUYHOTO yIIPaBJliHHS,
MaTE€MaTU4HOI CTaTUCTUKU. JIOCIIiIKEHO 3B'SI30K MK [I€PEIAYEIO €JIEKTPUYHUX CUTHAJIIB Y IEHIPUTAX HEVPOHIB Ta
CTPYKTYPOIO AEHIPUTHOTO Taly>XKE€HHS,30KPEMA, BIJIMBY YYTJIMUBOCTI CTPYKTYPO-3aJIEXKHUX TACUBHUX
nepenaBajbHUX XapaKTePUCTUK AEHIPUTIB IO 3MiH MEMOPaHHOI TPOBiAHOCTI. 3aMporoHOBaHO OpUTiHATIBHUM
METO/I, BUSIBJIEHHS Ta OL[iHIOBAaHHS KiJIbKOCTI MIiJIbHUX TPYII TiJIOK NEHIPUTY 3 NOAIOHMMY BHYTPILIHbOTPYIIOBUMU Ta
BiIMIHHMMU MiXTPYIOBUMM €JIEKTPUYHUMU [1€PETABATIbBHUMU BIACTUBOCTSIMU. Briepie AeTanbHO JOCTiIKEHO

NapameTpUYHY YyTJIUBICTb JEHAPUTHUX JIOK Pi3HUX PO3MIpIB, SIK €JIEKTPUYHUX [1€PEIaBATIbHAX CUCTEM 3



PO3MOJiIeHMMU BXOJaMu Ta napamerpamu. OyHKIii 4yTAMBOCTI BUKOPUCTAHO IJ1s1 PO3KPUTTS 6i0i3nyHOr0O
MEXaHi3My, KOTPUIL JIEXKATh B OCHOBI PO3Pi3HEHHS TiJIOK AEHIPUTHOTO rajay>KeHHS 32 iX eJIeKTPUIYHUMU
nepenaBaJbHUMU BIacTUBOCTSMU. CHeporo BUKOPUCTaHHS PE3YJbTaTiB €: TeOpeTUYHa 6i0(i3uka, HEIPOHAYKH,

ocBiTa.

2. Objects of investigation are passive models of single dendritic cable, bifurcation and complex branched
dendrites, built on the basis of computer reconstruction of neurons of different types. The aim of research is to
examine how the electrical transfer properties and their parametric sensitivity depends on the characteristics of
morphology of neurons with complex dendrites. The investigation completed by the methods of numerical
simulations, numerical image processing, mathematical analysis, control theory, mathematical statistics. The thesis
is devoted to research the relationship between the transfer of electrical signals in the dendrites of neurons and
dendritic branching structure, in particular, the influence of the sensitivity of structure-dependent passive
transfer characteristics of the dendrites to changes in membrane conductance. The original method of identifying
and estimating the number of the dense groups of dendritic branches with the in-group similarity and between-
group difference in electrical transfer properties was proposed. For the first time the parametric sensitivity of the
dendritic branches of various size, as the electric transmission systems with distributed inputs and parameters
was investigated. Sensitivity function was used for the disclosure of the biophysical mechanism underlying the
differentiation of dendritic branches of the bifurcation in their electric transfer properties. Fields of application:
theoretical biophysics, neurosciences, education.
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