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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Mogeni Ta METOOY ONTUMAJIBHOTO YIIPABJIiHHS iIHAYKLIIMHUM AYIIJIEKC-TIPOLLECOM B YMOBaX HEBU3HAYEHOCTI

2. Models and methods for optimal control of induction duplex process in conditions of uncertainty

Pedepar:

1. Incepralist NpUCBsY€HA BUPILIEHHIO aKTyaJbHOI HAyKOBO-MIPAKTUYHO] 3a/1a4i - po3po0Lii METOiB ONTUMAJIBHOTO
VIPaBIIiHHS B YMOBax HeBU3HaYeHOCTi. [IokazaHa MO>KJIMBICTh IOGYZOBU alleKBATHOI MaTeMaTUYHOI MOTei
iHOYKUiAHOrO AyIJIeKC-TIpoliecy IJIaBKU SIK 00'eKTa yIpaBJliHHS B yMOBaX HEMOXKJIMBOCTI peasizalii niany
aKTUBHOTO €KCIIEPMMEHTY B BUPOOHUUYMX YMOBax. Ha OCHOBI LJbOr0 3aIIPOIIOHOBAHO /1J1s1 OIIMCY KiHLIEBOT'O CTaHY B
3a/1a4i MOUIyKy ONTHMAJILHOTO 32 KiHLI€BUM CTaHOM YIIPABJIiHHS BUKOPUCTOBYBATY PE3YJIbTaTU IAPAMETPUYHOTO
ONKMCY 32 BU3HAYEHHSIM JIOKQJIbHO-ONITUMAJILHUX 3HAYEHb BXiJHMX 3MiHHUX Ha OCHOBI peasizallii mpouenypy pijK-
aHaizy. [TokasaHo, sIK 3 BUKOPMCTaHHSIM KOMOiHOBaHO]I Npolieypy LITY4YHOI OPTOroHaslisalii 3a JaHMMU TaCUBHOTO
€KCIIEPMMEHTY IIpY JOBiJbHIN (OPMi IJIaHy eKCIIEPUMEHTY i LIEHTPaJIbHOTO OPTOTrOHAJIBHOTO IIJIaHYBAHHSI
OTPMMATHU TaKe NapaMmeTpuyHe onuc. Po3B'a3aHa 3a1a4a CUHTE3Y ONTUMAJILHOTO YIIPABJIiHHA IHAYKUIMHOI I171aBKOIO

B nevax ICT1 / 0.8-M5 B yMoBax ajlbT€pHAaTUBHUX CTpaTeTii i oBeeHo, 1110 IIpU BU6GOPi cTpaTerii [1y1aBjleHHs Ha



«60J10Ti» (pa30Ba TPAEKTOPist OyHe MOCTIMHO 3MiHIOBATUCS BHACILOK KOPEKLii IOYaTKOBOTO CTaHY, 1[0 00YMOBJIEHO
3MiHOIO MIBUIKOCTI PO3IJIaBJIEHHS IIPX OOPAHOMY CIIOC00i yripaBiiHHs. [TokazaHo, K ONTHMaJbHE 32 HIBUAKOIIEI0
VIPaBJliHHS MOXe OyTU OTPUMAaHO 3 BUKOPUCTAHHSIM IIPUHLMITY MakcuMyMy [ToHTpsriHa B yMoBax 061Ky
HEBU3HAYEHOCTI B OIMCi I0YaTKOBOTO CTaHy 00'eKTa ynpabiliHHA. CUHT€30BaHNY ONTUMAJIbHUI PETYJISITOP
TEMIIEPATYPHOIO PEXMMY B iIHIYKLUINHOI MiKCEpi HA OCHOBI MYJIbTia/IbTEPHATIBHOTO ONUCY KiHLIEBOTO CTaHY,
XapaKTepPHOI0 OCOOJIUBICTIO SIKOTO € BUKOPUCTAaHHS ONTUMAaJbHUX PillleHb pifpK-aHasli3y i napameTpu4Hoi
xiacudikauii TemMnepaTypHoOro pe>xxumy. ITokasaHo, 10 Takui Oigxig Moxe 6yTH 3aCTOCOBAHUM 1151 6J10KY JIOTIYHUX

YMOB IIpH JIOTIYHOMY CHMHT€3i KOMOIHOBAHOI CUCTEMHU YIIPABJIiHHS iIHOYKUIMHAM IYyTIJIEKC-TIPOLIECOM.

2. The thesis is devoted to the solution of an actual scientific and practical problem - the development of optimal
control methods in conditions of uncertainty. The possibility of building an adequate mathematical model of an
induction duplex melting process as a control object under the conditions of impossibility of implementing an
active experiment plan under production conditions is shown. Based on this, it is proposed to use the results of the
parametric description by definition of the local-optimal values of the input variables based on the implementation
of the ridge analysis procedure to describe the final state in the problem of finding the optimal by the final state
control. It is shown how using a combined procedure of artificial orthogonalization according to a passive
experiment with an arbitrary form of the experiment plan and central orthogonal planning to obtain such a
parametric description. The problem of synthesizing optimal control of induction melting in IST1 / 0.8-M5
furnaces in terms of alternative strategies was solved and it was proved that when choosing a melting strategy in
the “bog” phase trajectory will constantly change due to the correction of the initial state, which is caused by the
change in melting rate with the selected control method. It is shown how the optimal in terms of speed control
can be obtained using the Pontryagin maximum principle in terms of taking into account the uncertainty in the
description of the initial state of the control object. An optimal temperature regulator was synthesized in an
induction mixer based on a multi-alternative description of the final state, a characteristic feature of which is the
use of optimal solutions of ridge analysis and parametric classification of the temperature regime. It is shown how
such an approach can be applied to a block of logical conditions in the logical synthesis of a combined control
system of an induction duplex process.
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