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1. Konn M.J. ['enepanis HENHIMHUX CTPYKTYP B riApOIMHAMIYHUX CEPENOBULIAX I1if] BIUIMBOM 30BHIIIHIX ITOJIIB. -
Kgasnigikaniiina HayKoBa npalisl Ha [paBax pyKonucy. JlucepTraiis Ha 3100yTTsl HAyKOBOTO CTYII€HsI JOKTOpa
disuKo-MaTeMaTUYHUX Hayk 3a creujianbHicTio 01.04.02 «TeopetnyHa ¢isuka» (mpuponHudi Hayku, ES - ¢izuka i
actpoHoMis (0533)). - Inctutyt moHokpucTtanisB HAH Ykpainu, Xapkis, 2025. Y guceprallii po3BUHEHO HEJiHiHY
CaMOY3ro/I)KEHY TE€OPil0 BUXPOBOrO Ta MarHiTHOTO AMHAMO B paMKax JUHAMIUYHOrO MifX01y, 3a IKOTO
IpibHOMacmTabHa TypOyJIEHTHICTD TIOPOAKY€ETHCS BHACIIIIOK IAPAaMETPUYHOTO BILJIMBY 30BHILIHBOI
Ipi6HOMacmTabHoi cuinu. [lepeBara JUHaMiqYHOTO MifX0Ay Mepes CTaTUCTUYHUM IIOJISITA€ B IIPOCTIIOMY CITOCO6i
no6yJ0BY CaMOY3ro[I)KE€HOI HEeJIiHIMHOI Teopii IMHaMO Ha OCHOBI aCUMITOTUYHOIO METOLly 6araToMacIITabHUX
po3kiafiB. OTPMMaHO 3aMKHEHi PiBHSIHHSI HEJIIHIHHOTO BUXPOBOT'O Ta MarHiTHOTO IMHAMO B CTPATU(]PiKOBAHUX,

B'I3KMX i HAHOPITUHHUX CEPeIOBUIIAX, 0 06epTaoThcs. Ha miHiitHIN cTafii reHepariist Be1nkomMacmTabHuX



BMXPOBUX i MarHiTHUX CTPYKTYP BiOyBA€TbCS 32 PaXyHOK HECTIMKOCTI TUny O-edekTy. Ha HeiHilHil cTaaii
BEJINKOMACIITAOHOI HECTIIIKOCTI OTPUMaHO PO3B'SI3KU Y BUIJISI CTAL[iOHAPHUX JIOKaJIi30BaHUX CTPYKTYP:
HeJIiHITHYX XBUJIb, KiHKIB i cipasibHUX KiHKiB. B pamkax mogudikoBaHoi mogesi ByciHecka Bnepiie NoCinKeHo
BILJIMB HEOQHOPiJHOTO OOEPTAHHS Ta 30BHIIIHBOIO MArHiTHOTO M0JIs (AKCiaJIbHOTO ¥ CHipajIbHOT0) Ha MOPIr i
KOHBEKTMBHY HECTIMKICTbh Yy TOHKMX IIapax riApojrHaMidYHUX CEpPeNOBUL. BCTaHOBIEHO, 1110 HETaTUBHUAN NIPOdinb
HEOJHOPITHOr0 06epTaHHS 3HUKYE MOPIir MarHiTHOI KOHBEKIii, TOOTO YMHUTD AeCTabii3ylouuii BIJIUB.
[MosuTtuBHUI TPOGiab HEOJHOPIAHOIO a3UMYTAIbHOTO MAarHiTHOTO I0JIS1 TAKOXK Mae eCcTabili3younii eexT.
[To6ymoBaHO mecTr- Ta BOCBbMUMIPHI MHAMIYHI CUCTEMH, SIKi BiTTBOPIOIOTh XaOTUYHY €BOJIIOLiI0 MATHITHOTO MOJISI
Ta GOpMYyBaHHS IUBHUX aTPAKTOPIB y CEPeIOBUILAX, 1110 HEOTHOPITHO 06epTaoThcs. [IpoaHasnizoBaHO
tepmomarHiTHi (TM) epekTHy, sIKi cIpusitoTh camoreHepallii MarHiTHUX T10J1iB Y €JIEKTPOIPOBiJHUX CepelOBUIIAX,
1110 HEOJITHOPiTHO 06epTaloThCs. BcTaHOBIEHO, 10 TM-HECTINKICTh BUHMKAE 32 HAsIBHOCTI KOJIiHEApHUX I'PAJii€HTIB
TeMIIepaTypU Ta MUTOMOI TepMo-€e.p.c. YpaxyBaHHs TM-e@deKTiB 3HMXKYye NOPIr pO3BUTKY KOHBEKTUBHOI HECTIKOCT]
17151 6y b-5IKOTO IPOQiio HEOTHOPIHOrO 06epTaHHs, TOOTO YMHUTD AeCTabii3yiouunil BIVIUB. 3aIIPOIIOHOBAHO
mogzeni TM-auHaMo Ta ZOCIIIKEHO iX XaOTUYHY NIOBELiHKY. PO3BUHEHO HeliHINHY Teopilo TM-HECTIKOCTI B
TeMIIEPaTyPHO-CTPATU(PIKOBAHOMY TOHKOMY LIapi €JIEKTPOHHOI piguHy (11a3mu). OLiHKY iHAYKOBAaHMX MarHiTHAX
I10J1iB MOXKYTb OYTU 3aCTOCOBHI JJ1s1 HEUTPOHHUX 3iPOK Ha PaHHIX CTafisx eBoJoLii. BcTaHOBJIEHO, 110 B CUJIBHO
3aMarHi4eHill HeOJHOPIHIN IJ1a3Mi 3 KOJIIHEAPHUMU IpafiieHTaMu I'YCTUHU 1 TeMniepatypu TM-HECTIIKICTb MOXKe
PO3BUBATUCS HaBIiTh 32 KOPOTKOXBUJIbOBUX 30ypeHb. [JoBEEHO, 10 MOYJISLIis rpaBiTallii, TEMIIepaTypHu,
30BHIIIHBOTO MATHITHOTO I10J1s1 Ta KYTOBOI IIBUIKOCTiI 06€PTAaHHS [03BOJIsI€ KEPYBATH iHTEHCUBHICTIO TEIJIO- I
MacorepeHocy. Po3pobseHo Teopito 6i0-TepmasbHOI KOHBEKLii B HAHOPiAWHAX 3 TipOTaKTUYHUMU
MiKpOOpraHizamamy, sika BpaxoBye OpPOYHiBCbKY Ta TepMO(opeTuyHy Audysito. BcTaHOBIEHO, 110 NiJBUILIEHHS
KOHLIEHTpalii MiKpOOPraHi3miB IOCUJIIOE MAarHiTHy KOHBEKILi10, a chepuyHa (popMa KIITUH cripusie GOPMYBAHHIO
TerI0Boi HecTiliKocTi. Kio4yoBi cioBa: 6araTroMacmTabHi aCMMITOTUYHI PO3KIaAu, IpibHOMacTabHa
TypOyJIeHTHICTb, cusa Kopiosica, o-edeKt, HesiHilHI XBUJI, KiHKY, XQOTUYHi CTPYKTYpH, CIipajibHe MarHiTHe I10J1e,
MarHiTopoTaliiliHa HecTabiNbHICTb, KOHBEKLis Penes-beHapa, ciaboHeniHiliHa Teopis, TEpMOMAarHiTHa

HecTabiNbHICTh, Xa0TUYHA ITOBEIiHKA, 6i0-TepMasibHa KOHBEKIIisl, TOBHICTIO i0HI30BaHa I1a3Ma.

2. Kopp M.L. Generation of nonlinear structures in hydrodynamic media under the influence of external fields. - A
qualification scientific work in manuscript form. Dissertation for the degree of Doctor of Physical and
Mathematical Sciences in the specialty 01.04.02 “Theoretical Physics” (Natural Sciences, E5 - Physics and
Astronomy (0533)). - Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkiv, 2025.
The dissertation develops a nonlinear self-consistent theory of vortex and magnetic dynamos within a dynamic
approach, wherein small-scale turbulence is generated as a result of parametric excitation by an external small-
scale force. The advantage of the dynamic approach over the statistical one lies in the simpler construction of a
self-consistent nonlinear dynamo theory based on the asymptotic method of multiscale expansions. Closed-form
equations for nonlinear vortex and magnetic dynamos are obtained for rotating, stratified, viscous, and nanofluid
media. At the linear stage, the generation of large-scale vortex and magnetic structures occurs due to instabilities
of the n-effect type. At the nonlinear stage of large-scale instability, stationary localized structures are obtained in
the form of nonlinear waves, kinks, and spiral kinks. Within a modified Boussinesq model, the influence of
inhomogeneous rotation and external magnetic fields (both axial and helical) on the threshold and convective
instability in thin layers of hydrodynamic media is studied for the first time. It is shown that a negative
inhomogeneous rotation profile lowers the threshold for magnetic convection, i.e., it has a destabilizing effect. A
positive profile of inhomogeneous azimuthal magnetic field also exhibits a destabilizing effect. Six- and eight-
dimensional dynamical systems are constructed to reproduce the chaotic evolution of the magnetic field and the
formation of strange attractors in inhomogeneously rotating media. Thermomagnetic (TM) effects contributing to
the self-generation of magnetic fields in such environments are analyzed. It is shown that TM instability arises in
the presence of collinear gradients of temperature and specific thermoelectromotive force (thermo-e.m.f.). Taking
TM effects into account lowers the threshold for the development of convective instability for any rotation profile,
thus also having a destabilizing impact. TM dynamo models are proposed and their chaotic behavior is examined. A



nonlinear theory of TM instability is developed for a temperature-stratified thin layer of electron fluid (plasma).
Estimates of induced magnetic fields may be applicable to neutron stars in the early stages of their evolution. It is
established that in strongly magnetized, inhomogeneous plasma with collinear density and temperature gradients,
TM instability can develop even under short-wavelength perturbations. It is demonstrated that modulation of
gravity, temperature, external magnetic field, and angular rotation speed enables control over the intensity of heat
and mass transfer. The theory of bio-thermal convection in nanofluids containing gyrotactic microorganisms is
developed, accounting for Brownian and thermophoretic diffusion. It is shown that increasing the concentration of
microorganisms enhances magnetic convection, while the spherical shape of the cells promotes the development
of thermal instability. Key words: multiscale asymptotic expansions, small-scale turbulence, Coriolis force, o-effect,
nonlinear waves, kinks, chaotic structures, helical magnetic field, magnetorotational instability, Rayleigh-Benard
convection, weakly nonlinear theory, thermomagnetic instability, chaotic behavior, biothermal convection, fully
ionized plasma.
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Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Crmocapenko fOpiit Bikroposuy
rOJIOBH pagu

Biacue IpizBume Im's [10-6aThbKOBI Kupunniu Irop Bosopgumuposuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiznoBigasbHHI 3a MiATOTOBKY Kipzin ApTyp IBaHOBIY
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




