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PIBHAHD B rins6epToBux npocropax. — Keani-@ikauiina HaykoBa Ipalis Ha ITpaBax pykonucy. JlucepTrais Ha
3000yTTS HAYKOBOTO CTyIEHS oKTopa (pinocodii 3a cnenjanp-HicTio «111 — MaremaTukay — HauioHanbHUI
TE€XHIYHUI YHiBepCUTET YKpainu "KnuiBCbKUM NoJiTeXHIYHUH iHCTUTYT iMeHi 'rops Cikopchkoro"MiHicTepcTBa
ocBiTH i Hayku YKpainu, Kuis, 2023. JucepratifiHa po6oTa NpuCBsSIY€Ha BUBYEHHIO HECKIHU€HHOBUMIPHUX CTOXa-
CTMYHMX QYHKUiOHA/IBbHO-AU(EPEHIiaIbHUX PiBHSIHD B riJIbOEPTOBUX MIPOCTOPAX, 1[0 € MATEMAaTUYHUMU MOJE/ISIMU
HaMpi3HOMaHITHIMNX 00'€KTIB CKIIAAHOI TPUPO—[I1, €BOJIIOLiS SKUX BilOYBAETHCS B I10JIi BUIIAAKOBUX CHUJI 3

ypaxyBaHHSM micisaii. HainomupeHriui cepes Takux Mojiesiel ONMCYIOThCSI CTOXaCTUYHUMU QPYHKIIOHAJIBHO-



IrndepeHLiaJbHUMU €BOJIIOLITHUMY PiBHSHHHSIMU 3 YaCTUHHUMU NMOXiTHUMU. Ha BigMiHy Bif KJIJaCUYHUX
CTOXaCTUYHUX AudepeHLiabHUX PiBHSHb, SIKi MOJKHA Ha-3BaTU «3BUYAHUMUY, 1ii PIBHSIHHS [TO€HYIOTh B COO]
pucu PyHKLiOHAIbHO- AudePEeHLiaIbHUX PiBHIHD 3 YACTUHHUMU TOXiIHUMMU i CTOXaCTUYHUX PiBHSHb ITO. IHTEpec
[0 IMX PiBHSHb BUHUK IIPAaKTUYHO OJHOYACHO B TE€OPIii PiBHAHDb 3 YACTUHHM MU NOXITHUMU 1 Y T€OPIl BUNIaJIKOBUX
npoueci. Besmka KijIbKicTb Mpalb NPUCBsSYe-Ha AOCiI)KEHHIO PO3BS13KiB TaKMX PiBHSIHb Pi3HOMAHITHOI
CTOXaCTUYHOI IPUPOJY Y CKIHYEHHOBMMIPHUX i HalpisHOMaHITHIIMX HECKiIHYEHHOBUMIPHUX (PYHKLiOHATIb—~HUX
npocTopax. OCKiJIbKY 6i/IbIIICTh CY4aCHUX MAaTeMATUYHUX MOZeJIel OIIMCY€ MPOLECH i3 PO3NOAiIEHUMU
napaMeTpamy, TO OCOOIMBOTO 3HAYEHHS1 HAOYBAaIOTh CTOXAaCTUYHi PiBHSIHHS i3 YACTUHHUMMU NOXiTHUMY, a060 OiyIbII
MUPOKO-PiBHSIHHS i3 HEOOMEKeHMMHU orpatopamu. Teopist croxacTuyHuX audepeHIiaTbHuX PiBHIHD 3
HeoOMeXXeHVMU OIlepaTOPaMU € BOKJIMBUM HaIIPSIMKOM PO3BUTKY Cy4acHOI Teopii cToXaCTUYHUX PiBHSHB. Y
IYCepTaLiliHii po6OTi AOCIIPKYIOThCS IOYATKOBI 3a/1a4i [J1s1 CTOXaCTUYHUX (QYHKIIOHANBHO-AU(EpEHIialbHUX
PiBHSIHB $IK 3BUYAITHOTO TaK i HEUTPAJIbHOTO TUIIIB, TOOTO KOJIM €(EKT 3aIli3HEHHS [TPOSIBIISIETbCS HE TiJIBKU Y
KoediljieHTax piBHSIHHS, a i B "MOXigHIN". [71 TaKuX PiBHSIHb OTPYMaHi YMOBHU iCHY—~BaHHS Ta €JUHOCTi PO3B’3KY,
BMBYEHA iX HENlepepBHA 3aJIEXKHICTD BiJl I0YAaTKOBUX JAHMX, BCTAHOBJIEHI MapKOBCbKa Ta (pesiepiBCbKa BJIACTUBOCTI
PO3B’3KiB y MPOCTO-Pax 3CyBiB. [Ipy LIbOMY PO3IJIIHYTI Pi3Hi MigX04u 10 O3HAYEHHS PO3BI3KY: M'AKUH, CJIaOKUH Ta
cunbHU. [Ipy noBeneHHi iCHyBaHHS M'SIKOTO PO3B'SI3Ky BUKOPUCTOBYETHCS anlapaT aHajliTH4~HOI Teopil HamiBrpymn
00ME>XEHUX OllepaTopiB, NOPOIYKEHNX HEOOMEXXEHNM OIIEPATO—POM, 110 BXOAUTD y IIPaBYy YaCTUHY PiBHSHHSL. [Ipu
LIbOMY CYTT€BO BUKOPUCTOBYIOTb—CSI BJIACTUBOCTI CTOXaCTUYHOI KOHBOJIIOLIii, TOOTO CTOXaCTUYHOI 3rOPTKU
BiNOBinHOI HaNiBrpyny i3 KoedilieHTamy MpaBoi YaCTUHU PiBHSAHHS. [JaHUI MiAXi[ IMPOKO BUKOPUCTOBYBABCS
MpU JOCTiIKeHHI HECKiHYeHHOBUMIPHUX CTOXaCTUYHUX CUCTeM 6e3 3ari3HeHHsIM B poboTtax G. Da Prato, J.
Zabczyk, S. Cerrai, M. HMairer Ta iHmux aBTopiB. [y cTOXaCTUYHUX (QyHKIialbHO-JU(ePEHLiabHYX PiBHSIHB BiH
TaKO>X IMIMPOKO BUKOPUCTOBYBacs B poboTtax T.Govmdan, Q. bi, M. Wel ta inmux aBropiB. OfgHaxK 1715 piBHSIHb
HEUTpaybHOTO TUIIIB [TOAi0H] pe3yIbTaTy OTPUMAaHI JInlle IPYU JOCUTh JKOPCTKUX IPUIYIIeHHAX. OCTaHHE
3YMOBJIEHO IIPUCYTHICTIO ¥ (POPMYJIi M'SIKOTO PO3B’sI3Ky HeoOMeskeHoro oneparopa. llle ogHMM BaXKJIMBUM aCIIEKTOM
€ Te, 0 peajbHi MaTeMaTUYHi MOJEJ € PIBHSHHAMU y SKUX [IPaBl YaCTVMHU IHTEP- IPUTYIOTHCS SIK 30BHIIIHI
BIUJIMBY, 110 HE 3000B’13aHi OYTH IVIaIKMMU, HaBiTh JIill- MUIEeBUMU QPYHKUiIMU. OT>Ke BUHUKAE ITUTAHHS
BCTAHOBJIEHHSI YMOB iCHYBaHHS Ta €JMHOCTI po3B’s13KiB 6€3 ymoBu Jlinmuiis i jiHifiHoro pocty.CaMe Takuil BUNaioK
i BUB4aeTbCs y poOOTi. BcTaHOBJIEHHSI YMOB iCHYBaHHS CJIaOKMX PO3B’S13KiB IPOBOAUTHCS i3 BUKOPU~CTaHHSIM TeOopii
MOHOTOHHUX OIIEPATOPiB, a TAKOX i3 BAKOPUCTAHHAM MiIX0AYy KOM-IIAKTHOCTI, po3po6JieHoro y mkoi Jlionca.
Apanranis JaHux MNigxofiB 10 CTOXa~CTUYHUX PiBHSHB IIpoBefeHa B poborax Huang L, Mao X, We! bin, Mkhael
Rockner Tta iHmux aBropis. OpHax, 1151 QyHKIiOHAIbHO-Ju(epeHLiaIbHUX PiBHSIHD Y LIbOMY HaIIPSMKY pPe3yJbTaTu
OTPUMaHi JuiIe y JesK1uX YaCTUHHUX BUNaAKax. BakuBo 3a3HAUMTH, 110 HA NIPaBi YACTUHU NIPU LIbOMY He
HaKJIaZaeTbcs yMOBHY JIMmnIg, SKa 3aMiHeHa IIEBHOI0 YMOBOIO MOHOTOHHOCTI i CTEIIEHEBOTO POCTY. ICHYBaHHS
CUJIbHUX PO3B'SI3KiB PO3TJISIATI0Ch paHillie Juiie sl PiBHSIHb i3 Ppik-coBaHUM 3ami3HEHHSIM. 3alIOBHEHHIO TaHUX
[IPOTrajivH i IPUCBSIYEHE IUCEPTalliliHe NOCiI)KeHHs. 30~KpeMa OTpUMaHi TeOpeMHU iCHYBaHHS MSIKUX PO3B'SI3KiB
17151 PiBHSIHb HEMTPAJIbHO-TO TUILY IPY 3HAYHO CJIabMINX YMOBAX, HIX Y BUILLE BKa3aHUX aBTOPIB, TOBEJEHO
icHyBaHHS CJ1a0KUX PO3B'SI3KiB /1J1sI ClIapEHUX PiBHSIHB, OAHE 3 SIKUX HECKIHYeHHO- BUMipHE CTOXaCTUYHE
dyHKUioHaNMbHO-IU(epEeHLiaNbHe, a iHIIe 3BUyaiine nude—peHuianpHe. Taki piBHSIHHS 3'BJISIOTHCS y Pi3HOTO pony
3aCTOCYBaHHSX: HAallpU-KJjaz, 6iloMeHHe PiBHSIHHS (MOZENb NedruopuisaTopa), piBHIHHS XoaKiHa-Xakci A
aKCOHa HepBa,PiBHSHHS 4JlepHOi AMHaMiKU Ta iHwi. [Ipy BCTaHOBIEHH] YMOB iCHYBaHHSI CUJIbHUX PO3B'SI3KiB
BHUKOPHUCTOHO MiJXifl, 110 6a3yeThCsl HA OTPUMaHHI allPiOPHUX OLIiHOK MaTeMaTUYHOTO CIIOZiBaHHS Pi3HUX HOPM

CO00JIiBCHKOTO TUILY i3 OAAJBIIMM 3aCTOCYBaHHSIM TeopeM Tuny CipiHa.

2. The thesis is devoted to the study of infinite-dimensional stochastic functional- differential equations in Hilbert
spaces, which are mathematical models. the most diverse objects of a complex nature, the evolution of which takes
place in the field of random forces, taking into account the after effect. The most common among such models are
described by stochastic partial functional-differential equations.Unlike classical stochastic differential equations,
which can be called "ordinary these equations combine the features of functional differential equations with partial
derivatives and stochastic Ito equations. Interest in these equations arose almost simultaneously in the theory of



equations with partial derivatives and in the theory of random processes. A large number of works are devoted to
the study of solutions of such equations of various stochastic nature finite-dimensional and various infinite-
dimensional functional spaces. Since the majority of modern mathematical models describe processes with
distributed parameters, stochastic equations with partial derivatives, or more broadly, equations with unbounded
operators, acquire special importance. The theory of stochastic differential equations with unbounded operators is
an important direction in the development of the modern theory of stochastic equations. We stude the initial value
problems for stochastic functional-differential equations of both ordinary and neutral types, that is, when the
delay effect is manifested not only in the coefficients of the equation, but also in the "derivative". For such
equations, the conditions for the existence and uniqueness of the solution were obtained, their continuous
dependence on the initial data was studied, and the Markov and Feller properties of the solutions in displacement
spaces were established. At the same time, different approaches to defining the solution are considered: mild,
weak and strong. When proving the existence of a soft solution, the apparatus of the analytical theory of
semigroups of bounded operators generated by the unbounded operator included in the right-hand side of the
equation is used. At the same time, the properties of stochastic convolution, that is, stochastic convolution of the
corresponding semigroup with the coefficients of the right-hand side of the equation, are significantly used. This
approach was widely used in the study of infinite-dimensional stochastic systems without delay in the works of G.
Da Prato, J. Zabczyk, S. Cerrai, M. Hairer and other authors. For stochastic functional differential equations, it is
also widely used in the works of T. Govindan, Q. Li, M. Wei and other authors. However, for equations of neutral
types, similar results are obtained only under fairly strict assumptions. The latter is caused by the presence of an
unbounded operator in the soft solution formula. Another important aspect is that real mathematical models are
equations in which the right-hand sides are interpreted as external influences, which do not have to be smooth,
even Lipschitz functions. Therefore, the question arises of establishing the conditions for the existence and unity
of solutions without the Lipshitz condition and linear growth. This is exactly the case that is studied in the work.
Establishing the conditions for the existence of weak solutions is carried out using the theory of monotone
operators, as well as using the compactness approach developed at the Lyons school. The adaptation of these
approaches to stochastic equations is carried out in the works of Huang L, Mao X, Wei Liu, Michael Rockner and
other authors. However, for functional differential equations in this direction, results are obtained only in some
partial cases. It is important to note that the Lipshitz condition is not imposed on the right-hand side, which is
replaced by a certain condition of monotonicity and exponential growth. The existence of strong solutions was
previously considered only for equations with a fixed delay. A dissertation study is devoted to filling these gaps. In
particular, theorems for the existence of soft solutions for equations of the neutral type were obtained under
much weaker conditions than those of the above-mentioned authors, and the existence of weak solutions for
coupled equations was proved, one of which is an infinite~dimensional stochastic functional-differential, and the
other is an ordinary differential. Such equations appear in various applications: for example, two-domain equations
(defibrillator model), Hodgkin-Huxley equation for a nerve axon, nuclear dynamics equation, and others. When
establishing the conditions for the existence of strong solutions, an approach based on obtaining a priori estimates
of the mathematical expectation of various Sobolev-type norms with subsequent application of Sirrin-type
theorems was used.
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