O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0410U003076
Oco006J1uBi TO3HAYKH: BinKpura

HaTa peectpauii: 27-04-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IBanoBa 'anHa OsieKcaHApiBHA

2. Ivanova Ganna Oleksandrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi ceniaIbHOCTI: 05.13.07

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: ABToMaTH3allis IPOLECIB KEPYBaHHS
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jata 3axucTy: 08-04-2010

CreniaJbHICTh 32 OCBiTOXO: 7.080101

Micue pOﬁOTPl 3,qo6yBaqa: [HCTUTYT NIpPUKIaAHOI MATEMATUKY | MEXaHIKN
Kopg 3a €IPIIOY: 05420675

Micue3HaxoaKeHH: 84100, JJoHenbKa 0671., M.CJIOB'SHCBK, ByJI. JI0GpPOBOJILCHKOTO, OY/I. 1
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BY€HOI pagu): [ 11.052.03

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUI BULIMIT HABYAIbHUI 3aKy1az "IOHELbKNUiA

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3HaxoaKeHH: . [[lu6aHkosa, 2, M. [TokpoBchkK, [ToKpoBCHKUil p-H., JoHeupKa 0671., 85300, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPUKJIAIHOI MATEMATHUKY | MEXaHIKK
Kopg 3a €IPIIOY: 05420675

Micue3HaxoaKeHHS: 84100, lonenpka 061., M.CIIOB'THCBK, BYJI. [Jo6pOBOJIbCHKOTO, Oy, 1
dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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Koau TemaTuyHHUX PyOpPHK: 53.01.85

Tema gucepranii:
1. Cuctema aBTOMaTU4HOTO KEpyBaHHA pEXUMaMU OXOJIOKEHHA ME€Taly MalllMHU 6e3nepepBHoro JINTTS 3arOTOBOK

2. Automatic control system of metal cooling modes of continuous casting machine

Pedepar:

1. O6'eKT BOCIIIKEHHS: CUCTEMA aBTOMAaTUYHOT'O KePyBaHHSI IIPOLIECaMU 0XO0JIOI)KEHHS 6€3[1epEePBHOTO 3JIUTKY.
Mera - po3po6Ka aJropuTMiB i METOLIB JOCIIIKEHHS TEIJIOBOTO CTaHy 0€3IIE€PEPBHOTO 3IUTKY, ifeHTHPikaii
Ter10(i3sNIHUX MapaMeTPiB i KepyBaHHS pe>KMMaMU OXOJIOJPKEHHS B [TpoLjecax 6e3epepBHOTO PO3JINBAHHS CTai
Ha OCHOBI MaTeMaTUYHOT0 MOJIe/II0OBaHHS. MeTou NOoCiIpKeHHs 6a3yl0ThCs Ha I10JIOKEHHSIX Teopii 6e3rnepepBHOTro
PO3JIMBAHHS CTaJli, PIBHSIHHSAX MaTeMaTUYHOI Pi3UKY, YNCEJIbHUX MeTOJax pillleHHs 33734 i3 HEBiJOMOIO MesKelo
D711 PiBHSIHb Y YACTMHHUX MOXiIHUX, TEOPii 00epHEHUX 3a5iay, METOAAX ineHTUdiKallii po3noineHnx napaMmeTpis,
Teopii aBTOMaTUYHOTO KEPYBAHHS, METOJaX KOMII'FOTEPHOTO MOJZIEIOBaHHS. Ha OCHOBI 3aKOHIB
TersioMacoriepeHeceHHs po3po6aeHo MaTeMaTUYHi MoZiesli KBa3iCcTallioHapHOTO ¥ HeCTallioHapHOTO MPOlLIeCiB
TeIIonepenayi ! TENI0-MacOIEPEHECEHHS 3 ypaxyBaHHsIM (Pa30BOro NepPexomy, o N03BOJISIE B PEXXUMI peasbHOro
4acy CIIOCTEPIraTy TEIJIOBI IPOLIECH, SIKi BijOYBAIOTCS B 6€3MIEPEPBHOMY 3JIUTKY i B CTiHKAaX KPUCTali3aTopa,

BMBYATH YYTJIMBICTb Pi3HUX KEPOBAHUX IIapaMeTPiB IPOLECY [10 3MiH KePYIOYMX IlapamMeTpiB, pOOUTH OllepaTUBHY



OLIiHKY TEIJIOBOTO CTaHy 3JUTKY. Po3po6seHo criocobu ineHTudikauii po3noziseHux napameTpis 30BHIIIHbOTO
TeIJI00OMIHY [J1s1 T0YaTKOBOTO 1 aJalITUBHOIO HACTPOIOBAaHHS KoedillieHTIiB TeIJIOBiAAa4i Ha IOBEPXHi
6e3repepBHOJINTOI 3arOTOBKU. Ha 0CHOBI MaTeMaTH4YHOI MOZE], 110 A€ ONepaTUBHY OLiHKY TeMIIEPATyPHOTrO
CTaHy 06e3MepepBHOrO 3JIUTKY, 3alIPONIOHOBAHI 11 TPOrPaMHO peali30BaHi HOBi aJIFTOPUTMU ITPOTHO3HOTO KEPYBAaHHS
OXOJIOJI)KEHHSIM 3JIUTKY, SIKi 3a0€3Me4yI0Th CTabisi3allilo He0OXiIHOTO TEMIIEPATYPHOTO PEKUMY, IO B CBOIO 4epry
I03BOJISIE MiABUILUTY SIKICTh BUPOOJIEHOT0 MeTasy. PesyabTaTu JucepTauifiHOro AOCHiIKEeHHS, a TAaK0X
po3pobiieHe NIporpaMHe 3a6e3neyeHHs], 0yJId BUKOPUCTaHI 171 pilleHHs 337a4 MaTeMaTUYHOTO MOJIEJII0BaHHS,
napaMeTpu4Hoi ifeHTu@ikauii I CMHTe3y aJIFOPUTMIB KePyBaHHS HECTALiOHAPHUMU ITPOLLECAMU TEIJIO-
macorepeHeceHHs B 6e3nepepBHomMy 31uTKy ['HIIK "KuiBcbkuil iHCTUTYT aBTOMAaTUKU" Ta HA HU>KHBOTAriIbCbKOMY

MeTanypriiiHomy kom6inaTi BAT "HTMK". T'any3b BUKOPHUCTaHHS - METalyprisl.

2. The research object: system of automatic control of processes of cooling of a continuous ingot. The purpose is
development of algorithms and methods of research of the continuous ingot thermal state, identification thermal
and physical parameters and control of cooling modes in processes continuous casting of steel based on
mathematical modeling. Methods of researches are based on the theory of continuous casting of steel, the
equations of mathematical physics, numerical methods of problems with unknown boundary for the equations in
partial derivatives, the theory of inverse problems, methods of identification of the distributed parameters, the
automatic control theory, methods of computer modeling. On the basis of thermal-physical lows the mathematical
models of quasistationary and non-stationary processes of heat transfer and heat-mass transfer with the phase
transition are developed. It allows observing the thermal processes occurring in the continuous ingot and in mold
walls in real time, to investigate the sensitivity of various operated parameters of process to changes of operating
parameters, to make an operative estimation of the ingot thermal condition. Ways of identification of the
distributed parameters of external heat exchange for initial and adaptive adjustment of convection heat transfer
coefficient on the ingot surface are developed. On the basis of the mathematical model, that gives the operative
estimation of the temperature condition of the continuous ingot, new model based predictive algorithms are
offered and programmed. These algorithms support the stabilization of the required temperature mode of cooling
ingot and allow raising quality of output metal. Results of the thesis research, and also the developed software,
have been used for mathematical modeling, parametrical identification and synthesis of control algorithms by non-
stationary heat-mass transfer processes in continuous ingot at the "Kiev institute of automation" and at
Nizhnetagilsky metallurgical industrial complex. Usage area - metallurgy.
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