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AHOTAIIIS

Humro €. I1. Mopeni Ta METOIM ONITUMAJILHOTO KEPYBAHHS 1HAYKI[IHHUM JTYTICKC -
MIPOIIECOM 3a YMOB HEBH3HAYEHOCTI.

Hucepraiiist Ha 3700yTTS HAYKOBOTO CTYIEHS KaHUAaTa TEXHIYHUX HAYK 3a
crnerianbHicTio 05.13.03 — cucreMu Ta mponecu kepyBaHHs. — HallloHanbHUN TEXHIYHUN
YHIBEPCUTET «XapKIBCbKUM MOMITEXHIYHUNA IHCTUTYT», 2018.

06 ’exm 0ocniddicenHs — TIPOIEC KepyBaHHS 1HIYKIIIHHOIO €IEKTPOILIABKOIO.

Ilpeomem OdocniodcenHss — METOAW BU3HAYEHHS ONTUMAJILHOTO KEPYBaHHS
MPOLIECOM 1HAYKITIHHOI IJIABKH.

[Toxazana MOXXJIMBICTh MOOYJOBU aJCKBATHOT MAaTEeMAaTHYHOI MOJIETl 1HIYKIIHHOTO
JTYTUIEKC-TIPOIIECY IIaBKU sK 0O0'eKTa YIpaBIiHHS B yMOBaX HEMOKJIMBOCTI peai3alli
MJIaHy aKTUBHOT'O €KCIIEPUMEHTY B BUPOOHWYNX YMOBaX. Ha 0CHOBI 11bOT'0 3aIIpOITIOHOBAHO
JUTSE OMUCY KIHIIEBOTO CTAaHy B 3ajadi IOIIYKY ONTHUMAJILHOTO 32 KIHIICBUM CTaHOM
VIIPaBIIiHHS BUKOPHUCTOBYBATH pE3YyJbTaTH IMAPAMETPUYHOTO OIKCY 32 BHU3HAYCHHSIM
JIOKaJIbHO-ONTUMAJILHUX 3HaY€Hb BX1IHMX 3MIHHUX Ha OCHOBI peajtizallii mporeaypu piaxk -
aHamzy. Iloka3aHo, sIK 3 BHKOPHUCTAHHSIM KOMOIHOBaHOi TPOLEAYpHU IITYYHOI
OpToroHamsauii 3a JaHUMH MACHUBHOTO EKCHEPUMEHTY NpH AOBUIbHINA (hopMi IMIIaHy
CKCIIEPUMEHTY 1 IIEHTPAIbHOTO OPTOTOHAJIBHOTO IUIAHYBaHHS OTPUMATH TaKUi
[apaMeTPUYHUN OIHC.

Po3B's13aHa 3a7aua CHHTE3y ONTHUMAIBHOIO YIPABIIHHS 1HAYKLIHHOIO IJIABKOIO B
nevyax ICT1 / 0.8-M5 B ymoBax aibTepHATUBHUX CTpATETiil 1 JOBEIEHO, IO MPU BUOOPI
CTparerii mMiaBJIeHHS Ha «Oo0yIoTi» ¢a3oBa TpaekTopis Oyae MOCTIMHO 3MIHIOBATHUCS
BHACJIIJIOK KOPEKI[ii TMOYaTKOBOTO CTaHy, 10 OOYMOBJIEHO 3MIHOK IIBHUJKOCTI
pO3IUIABIIEHHST TpU OO0paHoMy crocodi ympaBiiHHA. [lokazaHo, sk onTUMalibHE 3a
IIBUIKOJIEIO YIIPABIIHHS MOX€E OYTH OTPUMAHO 3 BUKOPUCTAHHSIM MPUHIUIY MAKCUMYMY
[lontpsirina B ymMoBax OOJIKY HEBH3HAYEHOCTI B OMHUCI TMOYATKOBOTO CTaHy 00'ekTa
YITPaBJIIHHSL.

CuHTe30BaHM ONTUMAIBHHUMN PETYISTOP TEMIIEPATYPHOTO PEKUMY B 1HAYKIIHHOMY
MIKCEpi Ha OCHOBI MYyJbTIQIBTEPHATIBHOTO OIMUCY KIHIIEBOTO CTaHY, XapaKTEPHOIO
0COOJIMBICTIO SIKOTO € BUKOPUCTaHHS ONTUMAJILHUX PIIICHb P1JIK -aHAJII3y 1 TapaMeTPUYHOT
kinacudikaiii TemmneparypHoro pexumy. [lokazaHo, mo Takuid MiAXig MOXe OyTH
3aCTOCOBaHUM JJIs1 OJIOKY JIOTIYHUX YMOB IIPH JIOTTYHOMY CHHTE€31 KOMOIHOBAHOI CHCTEMHU
YIPaBIIHHS 1HAYKIIHHUAM AYTUIEKC-TPOIIECOM.

Knrouosi cnosa: kepoBaHuil mpoiiec, CUCTEMA YIIPaBIiHHS, HEBU3HAYEHICTh, PIBHIHHS
perpecii, MTy4Ha OPTOrOHAJI3allis, MYJbTHAIBTEPHATIBHUI OMUC KIHIIEBOTO CTaHY,
MPUHITIT MAaKCUMYMY, JIOTTYHUMA CUHTE3
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ABSTRACT

Dymko E. P—.Models and methods of optimal control of the induction duplex process
under uncertainty.

The dissertation for the degree of a candidate of technical sciences on the specialty
05.13.03 - systems and processes of management. - National Technical University
"Kharkiv Polytechnic Institute", 2018.

Object of study — induction melt management process.

Subject of study — methods of determining the optimal control of the process of
induction smelting.

The possibility of constructing an adequate mathematical model of the induction
duplex-process of melting as an object of management in the conditions of impossibility of
realization of the plan of an active experiment in production conditions is shown. On the
basis of this, it is proposed to use the results of a parametric description by the definition
of locally optimal values of input variables on the basis of realization of the rig-analysis
procedure on the basis of the description of the finite state in the problem of finding the
optimal end state of the control. It is shown how using the combined procedure of artificial
orthogonalization, according to the data of a passive experiment, in the arbitrary form of
an experiment plan and central orthogonal planning, we obtain such a parametric
description.The problem of synthesis of optimal control induction smelting in IST1 / 0.8-
M5 furnaces under the conditions of alternative strategies is solved and it is proved that,
when choosing a melting strategy at the "marsh", the phase trajectory will constantly
change due to the correction of the initial state due to the change in the melting speed of
the chosen method. management. It is shown how the optimal control rate can be obtained
using the Pontryagin maximum principle in terms of uncertainty accounting in the
description of the initial state of the control object. The optimal temperature control
regulator in the induction mixer is synthesized on the basis of a multi-alternative
description of the final state, the characteristic feature of which is the use of optimal
solutions of rye-analysis and parametric classification of the temperature regime. It is
shown that such an approach can be applied to a block of logical conditions in the logical
synthesis of the combined control system by the induction duplex process.

Key words: controlled process, control system, uncertainty, regression equation,
artificial orthogonalization, multifilamentary description of the final state, principle of
maximum, logical synthesis
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