O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0519U001783
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 25-11-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CupopoB Makcum BikTopoBry

2. Sidorov Maxim Victorovich

KBasigikanis: k.¢.-m.u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 19-11-2019

CnenianbHICTB 32 OCBITOMO: [IpuKkiaHa MaTeMaTKa

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocrniekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapkiBcbka 0671, 61166, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pagu): [ 64.052.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa KeHHS: npocnekt Hayky, 14, M. Xapkis, XapKiBCbKuii p-H., XapKiBcbka 061., 61166, Vkpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.41.19

Tema gucepranii:
1. MeTonu nBO6IYHUX HAOGIMDKEHDb PO3B'SI3aHHS [I€SIKMX KJIACiB HEJIiHIMHMX 3a71a4 MaTeMaTU4HOi Qi3uku

2. Two-sided approximations methods for solving certain classes of nonlinear problems in mathematical physics

Pedepar:

1. O6’eKT mOCimKEeHHS — MMPOIIeCH, MATEMAaTUYHUMU MOJEJISIMU SIKUX € 33/1adi IJ1s1 HaiBJIiHIHHUX eTiNTUIHNX
PiBHSIHb, CUCTEM HaMiBJiHIMHUX eJIINTUYHUX PiBHSIHB i HAMiBAiHIMHUX MapabosiyHuX piBHSAHb. MeTa poboTu -
PO3pobKa IBOOGIYHYX iTepaliflHUX METOiB PO3B'SI3aHHS N1ePILIOi KpaloBoi 3a1ay4i 17151 HalliB/IiHIMHOTO €JIINTUYHOrO
PIBHSIHHS Ta CUCTEMU HaMiBJIiHIMHMX eJIINTUYHUX PiBHSHD i METOY PO3B’sI3aHHSI I1ePLIOi MOYAaTKOBO-KPaloBOi
3a/aui [ HaMiBJIiHIHOrO NapaboJIiyHOro PiBHSIHHS Ha OCHOBI CYMiCHOI'O 3aCTOCYBaHHS MeToiB PoTe i 1BOGIYHNX
Hab/IMKeHb. MeTOY AOCIIIPKEHHS: METOIA TEOPii HeJIiHITHMX OllepaTOPHUX PiBHSHDb Y HAliBYOPSAKOBAHMX
IIPOCTOPAx, METOAM MAaTeMATUYHOI (i3VKHU, KOHCTPYKTUBHUI anapar Teopii R-¢ynkuiit. TeopeTtnyHi i npakTUyHi
pe3yJIbTaTu — OTPUMaHi y pobOTi pe3yJIbTaTh y CYKYITHOCTI € PO3B'sI3aHHSIM HAayKOBOi IPO6JIEMH TI0OY10BU METOIB
IBOOIYHUX HAOGIVDKEHb PO3B'SI3aHHS 33/a4 [J1s1 HeJliHIMHUX PiBHSHb MaTeMaTU4HOi Qi3uky, a came, ypoOoTi
PpO3pobseHO ABOOIYHI iTepalliliHi MeTony po3B’sI3aHHS MepiIoi KpalioBoi 3a7a4i 1715 HaliBIiHIHHOTO eiNTUYHOTO
PIBHSIHHS Ta CUCTEMU HaMiBJIiHIMHMX eJIINTUYHUX PiBHSAHD i HAMIBAMCKPETHUI METOJ, PO3B’SI3aHHS MepIIoi

[I0YaTKOBO-KpanoBoi 3a1ayi 17151 HaniB/IiHIMHOro 1apadosiyHOro piBHSIHHS HA OCHOBI CYMiICHOTO BUKOPHCTAHHS



MeTogiB Pore Ta 1BO6iYHMX HabsKeHb, HaykoBa HOBU3HA OTPUMAHMX PE3YJIbTATIB IOJIAra€e B TOMY, L0 BIIEpLIe
BBe[leHO MOHATTS KBas3ipyHkuii ['pina-PBavoBa nepoi kpailoBoi 3aadi 111 HEBUPOIYKYBAHOTO €JIIIITUYHOTO
oIeparopa gpyroro nopsaxy i 3 ii 4OIomMorow OTpMMaHO iHTerpajibHe PiBHSHHS, €KBiBaJIEHTHE IEPIIill KparloBii
3a7a4i 1715 HaMiBJIiHIMHOTO €JINTUYHOrO PiBHAHHS, Ta CUCTEMY IHTETPAJIbHUX PiBHAHDb, €KBiBaJIEHTHY IEPLIiii
KpayoBiil 3a71a4i /111 CUCTEMU HAMIBJIHINHUX €JNTUYHUX PiBHSIHB, Y 00JIACTSIX, FEOMETPIIO SIKUX MOXKHA aHAJIITUYHO
OIIMCATH 32 JOIIOMOIOI0 KOHCTPYKTHMBHUX 3aC00iB Teopii R-QyHKIii1; Briepllie BUieHO KJIaC HaMiBliHIHHNX
3BMYAHMX AudepeHLiaNbHUX PiBHSHB, IEpIIa KpalioBa 3azaya AJ1sl sIKUX J03BoJIsie i ofaHHs (32 OIIOMOroI0
dyHKUii ['piHa) y BUIIIAI HEIHIHOTO OIIEPATOPHOrO PiBHSIHHSA 3 OIIEPAaTOPOM FE€TEPOTOHHOTrO TUILY, i KJlac
HaMiBJIiHINHUX €JIINTUYHUX PiBHSIHb Ta CUCTEM HaMiBIiHIAHUX eJINTUYHUX PiBHSHB, IIeplla KpalioBa 3a1aJda s
SIKMX J103BOJIsI€ ii MofaHHs (3a Jonomoroo QyHKuii I'pina yu kBazidyHkuii ['piHa-PBayoBa) y BUIJISAL HEJiHIIHOTO
OIIEPATOPHOrO PiBHSIHHS 3 OIIEPATOPOM F€TEPOTOHHOTO TUILY, 1O 03BOJIsI€ OyAyBaTU IBOGIYHI iTepalLiliHi MeTonu
3HAXOJPKEHHSI OJATHUX PO3BsI3KiB LIMX 3a7ja4; OTPUMAB MOJAJbLINI PO3BUTOK METO/, ABOOIYHUX HAOIMKEHD
PO3B’sI3aHHSI [ePIIOoi KParoBOi 3a71ayi [171s1 HAMiBIiHITHOTO 3BUYaNHOTO AudepeHITiaabHOTO PiBHSAHHS HA OCHOBI
BUKOpHYCTaHHs QyHKLUii ['piHa B yacTuHi ioro 3acTocyBaHHS A0 PiBHSHB 6l 3aTajIbHOTO BUIJISIAY; OTPUMAaB
NOJAJbIINI PO3BUTOK METO/, ABOOIYHUX HAOIMKEHb PO3B'sI3aHHS NePIIoi KPailoBoi 3a1adi 17151 HaliBJiHIMHOTO
eJIINTUYHOrO PiBHSIHHS HAa OCHOBI BUKOpUCTaHHs QyHKIIi ['piHa B YacTHHI 10r0 3aCTOCYBaHHS [0 PiBHSHD OibIl
3arajibHOTO BUIJISIAY; BIleplie po3po6yeHO MeTOJ, IBOOIYHMX HabJIMKeHb PO3B'sI3aHHSI IEPIIO] KpaioBoi 3aadui A1s
HaMiBJIiHIMHOrO eJIiNTMYHOrO PiBHSIHHS HAa OCHOBI BUKOPUCTaHHS KBazipyHKUii ['piHa-PBayoBa; Briepiie po3pob6eHo
METO[IY ABOGIYHMX HAOIVKEeHb PO3BA3aHHS IIepIIoi KpaioBoi 3a7adi /IJ1sl CUCTEMH HATIBJIHIMHUX eTNTUYHNX
PiBHSIHb Ha OCHOBI BUKOpHUcTaHHs QyHKLUii ['pina yu kBazipyHkuii I'pina-PBauoBa; Bliepiie Ha OCHOBI CyMiCHOTO
BMKOPHCTaHHS MeTOIiB PoTe Ta ABOGIYHMX HAOIMKEHb PO3POOJIEHO HAMliBAUCKPETHUI METOJ, pPO3B'SI3aHHSI [1epLIOi
[IOYaTKOBO-KPANoBOi 3a/1ay4i 17151 HaMiBJIiHIMHOTrO NapabosliYHOrO PiBHSHHS; BIIEpLIE 3 PiBHSIHD 3 HEJIHIMHUM
Koedil[ieHTOM TerJIONpPOBiNHOCTI BUAiIEHO KJIaC PiBHSIHB, PO3BS30K IePILIoi KpaioBoi 3amayi j1s IKUX MoKe OyTU
3HaANJE€HNII METOJOM IBOOIYHMX HAOJIMKEHB, 110 AAJI0 MOXKJIMBICTh OTPUMATU YMOBU iCHYBaHHS €JMHOTO
IOJATHOTIO PO3B’SI3KY 3a7a4i Ta 30DKHOCTI 40 HBOTO NOCIiIOBHUX HAOJIMKEHB; BIIEPLIE 10 PO3B'sI3aHHS HEJiHIMHO]
3amadi Hap'e 3acTOCOBaHO MeTOA OBOGIYHNX HAGIVDKEHb, HA OCHOBI YOT0 OTPMMAaHO YMOBY iCHYBaHHSI €IMHOTO
IOATHOI'O PO3B'SI3KY 3ajayi Ta 30DKHOCTI 4O HBOTO I10CIiJOBHUX HAOMKEHb; YIJOCKOHAJIEHO MeTO, [100y10BU
CUJIBHO iHBapiaHTHOTO KOHYCHOTO BiJIpi3Ka B 4aCTUHI BUKOPUCTaHHS anapary teopii R-pyHKuiil ny1g Bubopy noro
HIVDKHBOTO Ta BEPXHBOTO KiHIIIB, SIKi 00MPAIOThCS 3a IOYATKOBI HAGVDKEHHS IIPM peaslisalii 4Bo6IYHUX iTepaliliH1X
MeToqiB. Pe3ynbpTaTu quceprauiiHoi po6OTH BIIPOBAIKEHO B OCBITHBOMY IIpoLeci XapKiBCbKOro HalliOHaJIbHOTO
VHiBEpCUTETY pafiioeseKTpoHiku. OTpUMaHi pe3ysibTaTh MOXKYTb OyTY BUKOPUCTaHI TP MaTEMaTUYHOMY
MOJIEJIIOBaHHI MTPOLECIB, 10 ONMCYIOTHCA NEPIIOI0 KPaOBOIO 3aa4€0 [JIS HalliBJIiHIMHOTO €JINTUYHOrO PiBHSAHHS
Ta CUCTEMOIO HAMIBIIHIMHYX €JIINTUYHUX PIBHAHD i IIEPIIOI0 [109aTKOBO-KPAMOBOIO 3aa4yelo 115 HalliBJIiHITHOTO

1apaboJiyHOro PiBHSIHHSL

2. The object of study is processes whose mathematical models are problems for semilinear elliptic equations,
systems of semilinear elliptic equations, and semilinear parabolic equations. The purpose of the work is to develop
two-sided iterative methods for solving the first boundary-value problem for the semilinear elliptic equation and
the system of semilinear elliptic equations, and the method for solving the first initial-boundary-value problem for
the semilinear parabolic equation based on the joint application of the Rothe method and two-sided
approximations. Research methods: methods of theory of nonlinear operator equations in semi-ordered spaces,
methods of mathematical physics, constructive apparatus of the R-functions theory. Theoretical and practical
results - the obtained results are a solution of the scientific problem of constructing methods of two-sided
approximations for solving problems for nonlinear equations of mathematical physics. Namely, the work developed
two-sided iterative methods for solving the first boundary-value problem for a semilinear elliptic equation and a
system of semilinear elliptic equations and a semidiscrete method for solving the first initial-boundary value
problem for a semilinear parabolic equation based on the joint use of Rothe method and two-sided
approximations. The scientific novelty of the results obtained is that the concept of the Green-Rvachev
quasifunction of the first boundary value problem for a nondegenerate second-order elliptic operator was



introduced for the first time and with its help it was obtained an integral equation equivalent to the first boundary-
value problem for a semilinear elliptic equation and a system of integral equations equivalent to the first boundary
problem for a system of semilinear elliptic equations, in domains, whose geometry can be analytically described
using structural tools of R-functions theory; it was firstly distinguished the class of semilinear ordinary differential
equations, the first boundary-value problem for which allows its representation (using the Green function) as a
nonlinear operator equation with a heterotone type operator and the class of semilinear elliptic equations and
systems of semilinear elliptic equations, the first boundary-value problem for which allows its representation
(using the Green function or the Green-Rvachev quasifunction) in the form of a nonlinear operator equation with a
heterotone type operator, which allows build two-sided iterative methods for finding positive solutions of these
problems; it was further developed the method of two-sided approximations for solving the first boundary-value
problem for semilinear ordinary differential equations and for solving the first boundary-value problem for a
semilinear elliptic equation based on the use of the Green function in its application to equations of a more general
form,; it was developed for the first time the method of two-sided approximations for solving the first boundary-
value problem for a semilinear elliptic equation based on the use of the Green-Rvachev quasifunction; it were
developed for the first time the methods for two-sided approximations for solving the first boundary-value
problem for a system of semilinear elliptic equations based on the use of the Green function or the Green-Rvachev
quasifunction; it was developed for the first time a semidiscrete method for solving the first initial-boundary value
problem for a semilinear parabolic equation based on the joint use of Rothe methods and two-sided
approximations; for the first time from the equations with a non-linear coefficient of thermal conductivity a class
of equations has been singled out whose solution to the first boundary-value problem can be found by the method
of two-sided approximations, which made it possible to obtain the conditions for the existence of a unique positive
solution to the problem and the convergence of successive approximations to it; for the first time, the method of
two-sided approximations was applied to the solution of the nonlinear Navier problem, on the basis of which it
were obtained the conditions for the existence of a unique positive solution to the problem and the convergence of
successive approximations to it; it was improved the method of constructing a strongly invariant cone segment in
terms of using the apparatus of the theory of R-functions to select its lower and upper ends, chosen as initial
approximations in the implementation of two-sided iterative methods. The results of the thesis are introduced in
the educational process of the Kharkov National University of Radio Electronics. The results can be used in
mathematical modeling of the processes described by the first boundary-value problem for a semilinear elliptic
equation and a system of semilinear elliptic equations and the first initial-boundary value problem for a semilinear
parabolic equation.
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