O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0824U000011
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 01-01-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIuce Nap’s AnaTosiiBHa

2. Daria Lys

KBasmigikamis:

InenTudgikarop ORCID ID: 0000-0001-8353-7679

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJbHOCTI: 121

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: [HxXeHepis IpOrpamMHoOro 3a6e3nedeHHs

T'anyss / ranysi 3HaHb!

OCBiTHbo—HayKOBa nporpama 3i CIeniaJibHOCTI: 121 - [HKeHepis NporpaMHOro 3a6e3nedeHHs

Jara 3axucrTy: 01-12-2023

CneniabHICTB 32 OCBITOIO: 151 ABTOMATHU3allisl Ta KOMITIOTEPHO-IHTETPOBaHi TEXHOJIOTIi

Micue po6oTH 3400yBava: HaujonanbHuil yHiBepcuteT "OfiecbKa NoIiTexHika"

Koz, 3a €PITIOY: 43861328

Micue3HaxoaKeHHS: np. llleBuyeHka, 6yz. 1, Ongeca, 65044, Ykpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIelliai30BaHOI BYEHOI paju). 2543
TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "OfiechbKa nomiTexHika"
Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. llleByenka, 6yx. 1, Oneca, 65044, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

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

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COo0M: HaujonanbHuii yHiBepcuret "OfiechKa MoJiTexHika"
Kopg 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. lllesyenka, 6y, 1, Oneca, 65044, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemMaTHyHHUX PyOpHK: 81.14.10.07, 28.17.19, 28.17.23

Tema gucepranii:
1. Mogeni, METOAM Ta 32COOM MAaTEeMaTUYHOIO MOJEJIIOBaHHS TMHAMIYHUX CTaHiB MapOPiTUHHUX NBO(A3HUX CUCTEM

2. Models, methods and means of mathematical modeling of dynamic states of vapor-liquid two-phase systems

Pedepar:

1. JIuce 1. A. Mopeti, MeTOIM Ta 3aCO0M MaTEMATUYHOTO MOZE/IOBAHHS AMHAMIYHMX CTaHIB IapOPigUHHUX
nBodasHux cucteM. - KpasigikauiiiHa HaykoBa IIpalis Ha IIpaBax pyKonucy. Jjuceprauis Ha 31,00yTTs HAYyKOBOTO
CTyIleHs oKTopa ¢inocodii 3a cnenianbHicTio 121 0 ImkeHepis nporpamHoro 3abesnedyeHHs. 0 HalioHanbHUM
yHiBepcuteT «OfecbKa nojitexHika», Ogeca, 2023. B po6oTi 6ys10 BUPilIeHO BaKIMBY HAyKOBO-TIPAKTUYHY 33]1a4y,
gKa TOJISITa€ y CTBOPEHHI MOJIeJIEN Ta METOIiB YUCIJIOBOTO MOJEJIIOBAaHHS TUHAMIYHUX CTaHIB [IAPOPiTUHHUX
IBO(A3HUX CUCTEM O IPYHTYIOUMCh Ha MiJIXOJi y3araJbHEHH:, a TAKOX Y pO3po0Lli iHCTPyMEHTalbHUAX IPOTPaMHO-
aNrOpUTMIYHUX 3aCO6IB MOJEJIIOBAHHS, SIKi 3a0€3M1e4yI0Th KOHCTPYKTUBHUI PO3B'SI30K 33a4 B TPaKTULI
IOCJIiIKeHb Ta IHKEHEePHUX PO3PaxyHKIB [1Jis MHUPOKOI raMu €eHepreTUYHUX [IPOLeCiB i 06'€KTIB IPUPOIHOTO
[IOXOJ/I)KEHHSI Ta TEXHOJIOTIYHOI O IIPU3HAYEHHs. 3a PE3YyJIbTaTU JOCIIiIKEHHS! HU3KU [IPOMHUCIJIOBO BaKJIMBUAX
(30xpema, B eHepreTulli, 4OOYBHIl, XiMi4Hii1, I€PePOOHill raay3sax IPOMUCIOBOCTI TOIIO) Ta NOMMPEHUX Y IPUPOS]
(HampuKIan, pyx I'PYHTOBUX BOJ, PO3IIOBCIOJKEHHSI PiIKUX Ta ra3o- i naponofiioHux 3a6pyAHeHb, BUTIADOBYBAHHS 3

BiICTIHUKIB Ta (PinbTpaLiiHUX CIIOPYZ, TOILLO) IIPOLECiB i 06’EKTIB IIOKA3aHO, 1O iX QiznyHMil Iepebir BU3HAYaloTh



IOVHAMi4YHi CTaHY y IAPOPiIMHHUX IBO(A3HUX cucTeMax. [Ipu nboMy 6yJI0 Bil3HAYEHO, 1[0 XBUJIbOBA JUHAMIKa
IBO(dA3HUX CUCTEM SIBJISIE COO0I0 HOBUM PO3[Iijl MEXaHIKY FeTePOreHHUX CUCTEM Ta TeIIODi3uKY, SIKUi HabyBae
OCTaHHIM YacoM iHTEHCHUBHOI'O PO3BUTKY. Pa3oM 3 TUM 6yJs10 3a3Ha4Y€HO, 1110 6pak pO3BUHYTOI TEOPETUYHOI 6a3u Ta
BUYEPITHMX NPAKTUYHUX JJOCIIPKEHD Y LIii 06J1aCTi MOTPEOYIOTH 3a/Iy4€HHS Cy4YaCHUX PE3YJbTaTiB HEJliHIMHOI
XBUJIbOBOI IMHAMIKH, PO3POOKU HOBUX CIIOCO6IB BpaXyBaHHs Mixk(a3HOi B3aeMozii, BUKOPUCTAHHS Cy4aCHUX
MOJIeJIEN XBUJIBOBUX PYXiB, 30KpEMa TaKUX SIK «yAapHi XBUJI» Ta «IIaKETHI XBUJIi». BOIHOYAC [TOKa3aHO Ji€eBiCTh Ta
KOHCTPYKTUBHICTb 3aCTOCYBaHHS arapary BapialliliHuX HEPIBHOCTEN /1J151 pO3POOKU aJleKBaTHUX MaTEMaTUYHUX
MoOJeJiell HepiBHOBAaroBUX IMHAMIYHMX CTaHIiB IapOPiAMHHNX ABO(MA3HUX CUCTeM. BUKOHAHO aHali3 NUTaHb
MaTEMaTUYHOTO OMUCY Ta MAIIMHHUX METOLiB MaTEeMAaTUYHOTO MOJEJIIOBAaHHS TUHAMIYHUX CTaHIB IAPOPiTUHHNX
IBO(MA3HUX CUCTEM, IKMI [03BOJIUB BU3HAUUTHU [IPOOJIEMATUKY 33724 TEOPETUYHOTO Ta IPAKTUYHOIO XapaKkTepy,
110 BUHUKAIOTh IIPU LIbOMY. 3alIPOIIOHOBAHO Ta y3araJbHEHO MAaTEMATHU4YHiI MOJeJli piBHOBAaroBUx Ta HEPiBHOBArOBUX
IVHAMIYHUX CTaHIB NApOPiIIMHHUX ABO(AZHUX CUCTEM [I7I51 HAMO1/IbII OMMPEHUX IX MTPOSBIB: PEXKUMY yTBOPEHHS
Ta PO3MNOBCIOI)KEHHSI XBUJIb, OyJILOAIIKOBOIO PEKMMY Ta BUIIAAKY 3 TPAHULIECI0 PO3[Iily KOMIIOHEHT y PiAiUHHIN
CKJ1a0Bil. TakoX 3aITpONIOHOBAHO METOIM iX (MOJiesIeN) YMCIIOBOI peanizallii, came: 151 piBHOBaroBUX AUHAMiYHUX
CTaHiB METOJ, 3BOJUTLCS 10 OUCKPETU3allii HellepepBHUX MAaTEMAaTUYHMX MOZEJIEN 32 SIBHO-HESIBHOIO CXEMOIO Ta
[10/1A/ILIIOTO PO3B'SI3yBaHHS Pe3yJbTYI0UOI CUCTEMHU AUCKPETHUX arebpaidyHuX piBHSHb 3a iTepalifiHUM [IPOIeCcCoM
3eiizens, a 1j1s1 HEPiBHOBAaroBUX JUHAMIYHUX CTaHiB METO[], II0JISITAa€ Y PO3B’sI3yBaHHI oNTUMI3aliifiHOi 3a7ad4i i
3BOJIUTHLCS [10 IOUIYKY MAaKCUMYMY (PyHKLii ['amMinbTOHA, 3anIMCaHOI 1711 PO3MUPEHO] y3araabHEHOI MaTeMaTUYHOI
MoOJeJIi TOCTIiKyBaHOrO AUHAMIYHOTO CcTaHy. PO3p06ieHO KOMILJIEKC KOMITIOTEPHUX [TPOOJIeMHO-OPiEHTOBAHUX
iHCTpyMEHTaIbHUX IPOrPaMHUX 32C0O0iB MOZEJIIOBAHHS 32 JOIIOMOTOIO SIKUX BUKOHAHO YMCJIOBE JOCIiIPKEHHS
3aIIPONIOHOBAHMX MaTEMATUYHUX MOJIeJIell piBHOBAaroBUx Ta HEPIBHOBArOBUX AMHAMIYHUX CTaHIB NapOPiIUHHUX
IBO(A3HUX CUCTEM TIPU PO3B'SI3yBAaHHS HU3KU peasibHUX MPUKJIAJAHUX 33]1a4, 10 NifTBEPANUIIO KOPEKTHICTb Ta
CIIPOMO>KHICTb LIMX MOAEJIEN N1 IPAKTUYHOTO 3aCTOCYBaHHS. KIIIOYOBi C10Ba: AUHAMIYHUI CTaH, NapOpiInHHA
IBo¢da3Ha cucTeMa, XBUJIbOBUH IIpoliec, Oy/IbOAIIKOBUI PEXXUM, MaTeMaTU4YHa MOZEJIb, MOZEJII0BAHHS, YNCIOBUI

METOI,

2. Lys D. Models, methods and means of mathematical modeling of dynamic states of vapor-liquid two-phase
systems. - Qualifying scientific work as a copyrights manuscript. The dissertation on competition of a scientific
degree of the doctor of philosophy on a specialty 121 o Software engineering. o Odessa Polytechnic National
University, Odessa, Ukraine, 2023. The work solved an important scientific and practical task, which consists in the
creation of models and methods of numerical simulation of dynamic states of vapor-liquid two-phase systems -
based on the unification approach, as well as in the development of instrumental software and algorithmic
modeling tools that provide a constructive solution to problems in practice research and engineering calculations
for a wide range of energy processes and objects of natural origin and industrial type. According to the results of
the study, a number of industrially important (in particular, in energy, mining, chemical, processing industries,
etc.) and common in nature (eg, groundwater movement, distribution of liquid and gaseous and vapor pollutants,
evaporation from settling tanks and filtration facilities, etc.) and objects, it is shown that their physical course is
determined by dynamic states in vapor-liquid two-phase systems. It was noted that the wave dynamics of two-
phase systems is a new branch of the mechanics of heterogeneous systems and thermophysics, which has recently
been intensively developed. However, it was noted that the lack of developed theoretical basis and comprehensive
practical research in this area requires the use of modern results of nonlinear wave dynamics, development of new
ways to account for interphase interaction, use of modern models of wave motion, such as shock waves and packet
waves». At the same time, the efficiency and constructiveness of the application of the apparatus of variational
inequalities for the development of adequate mathematical models of nonequilibrium dynamic states of vapor-
liquid two-phase systems are shown. The analysis of questions of mathematical description and machine methods
of mathematical modeling of dynamic states of vapor-liquid two-phase systems is carried out, which allowed to
determine the problems of theoretical and practical problems that arise in this case. Mathematical models of
equilibrium and nonequilibrium dynamic states of vapor-liquid two-phase systems for the most common
manifestations are proposed and generalized: the mode of wave formation and propagation, bubble mode and the



case with the interface of components in the liquid component. Methods of their (models) numerical realization
are also offered, namely: for equilibrium dynamic states the method is reduced to discretization of continuous
mathematical models by implicit scheme with weights and further solution of the obtained system of discrete
equations by Seidel iterative procedure, and for nonequilibrium dynamic states the method consists in solving the
optimization problem and is reduced to finding the maximum of the Hamilton function written for the extended
generalized mathematical model of the studied dynamic state. A set of computer problem-oriented modeling
software tools was developed, which performed a numerical study of the proposed mathematical models of
equilibrium and nonequilibrium dynamic states of vapor-liquid two-phase systems in solving a number of real
applications, which confirmed the correctness and ability of these models for practical application. Keywords:
dynamic state, vapor-liquid two-phase system, wave process, bubble mode, mathematical model, modeling,

numerical method.
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MM yTBOpEHHS Ta PO3IOBCIO/IKEHHS XBUJIb; MM "KOMiIpKOBOro" 6y/1b06alIkOBOroO JMHAMIYHOIO CTaHy; MM

IVHAMIYHUX CTaHiB MNapOPiAMHHUX ABO(A3HUX CUCTEM 3 TPAHULEIO PO3[ily KOMIIOHEHT Y PilMHHIN CKJIa[OBiN

BrnpoBazykeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. [Tonoxaenko Cepriit AHATOJINOBUY

2. Serhii Polozhaienko

KBasigikanis: 1. 1. u., npodecop, 01.05.02

ImenTudikarop ORCID ID: 0000-0002-4082-8270

JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: HaujonanbHuii yHiBepcuret "OfiechKa MoJliTexHiKa"
Kopg 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. lllesyenka, 6yz. 1, Oneca, 65044, Vkpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HAyKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ®egopuyk Bononumup AHaTosioBUY

2. Volodymyr Fedorchuk

KBasigikanis: 1. 1. ., npodecop, 01.05.02
InenTudgikarop ORCID ID: 0000-0002-3540-0237
JoparkoBa indpopmamuist:

IToBHE HaﬁmeHyBaHHH lopn,unqﬂoi 0CO0H: Kam'sHelp-I101inbChKUI HA[IOHAIBHU yHiBEpCUTET IMEHI

IBana Orienka

Kopg 3a €IPIIOY: 02125516

Micuesnaxo;pxemm: , Kam'snenp-Tloninbcekuit, Kam'seup-Tloginecekuit p-H., 32300, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Nanarin Bonogumup BacunboBud

2. Volodymyr Palahin

KBasigikamis: 1. 1. ., npodecop, 01.05.02

InenTudgikarop ORCID ID: 0000-0003-1903-6022

JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: UepKachKuii iep)KaBHUI TEXHOJIOTIYHMUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05390336

Micue3HaxoaKeHHS: oysbBap llleBuyenka, 6yz. 460, Uepkacu, Uepkacbkuil p-H., 18006, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im's Ilo-6aTbKOBI:
1. Apcipiit Onena OsiekcaHpiBHa

2. Olena Arsirii
KBasigikamis: 1. 1. v., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0001-8130-9613

JonaTkoBa iHdopmaris:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "Ofiecbka MoJliTexHika"

Kopg 3a €IPIIOY: 43861328

Micue3Haxoa KeHHS: np. lllesyenka, 6yz. 1, Oneca, 65044, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Komnesa Harasnis OseriBHa

2. Nataliia Komleva

KBasigikamis: . r. u., gouenr, 05.13.06

Imentudikarop ORCID ID: 0000-0002-2430-0134

JopaTrkoBa indpopmamnist:

IToBHEe HafIMeHyBaHHS[ lopn,rmquoi 0C00M: HanioHanpHMit yHiBepcuteT "OfecpKa nositexHika"

Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. llleByenka, 6yx. 1, Oneca, 65044, Ykpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
roJIOBYIOYOrO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

[TaBneunko Birasmiit JJaHunoBu4

[TaBnenko Bitaniii JlanunoBu4

Jluce ap's AnaTosiiBHa

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



