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Moga guceprariii:
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1. CuHTe3 pobacTHOrO peryJsTopa 3ajaHoi CTPYKTYpH IJ1sl IPOLieCcy KpUCTamisarii

2. Synthesis of robust controllers with a given structure for the crystallization process.

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPOLIECU B CUCTEMAX aBTOMATU30BAaHOTO KEPYBAHHS BUPOLLYBAaHHSM BEJIMKOTabapUTHUX
CUMHTWISILIIHAX MOHOKPHUCTANiB. MeTa IOCiIKeHH:CUHTe3 pOOACTHUX PETYJISITOPIB i Mozese rpouecy
KpUCTaizalii 151 CUCTeM KepyBaHHS BUPOLIYBAHHSIM BEJIMKOTabapUTHUX CLUMHTUIISILIHHUX MOHOKPHUCTAJIIB.
Metonu nocmigKeHH: METOAU TEOPii ONITUMAaIbHOTO KEPYBAaHHS, YMCEJIbHI METOAY BUPIIEHH MAaTPUYHUX PiBHIHD
Ta cucTeM JudepeHLiaJbHUX PiBHSAHb, METOIU allpOKCHUMallii Moziesel JUHaMIiYHUX CUCTEM. TeopeTuyHi Ta
IIPAKTUYHi Pe3yJIbTaTU MOJIAraloTh Y MiABULIEHH] €(PEeKTUBHOCTI pOOOTU YCTAaHOBOK [1J151 BUPOLLYBaHHS
CUMHTUJISLIIAHAX MOHOKPHCTAJIIB, IOCATHYTOMY 3aB/ISIKM BAKOPHCTaHHIO METO/ly CUHTE3Yy POOACTHOTO PETYISITOpa
33/1aHOi CTPYKTypH. Pe3ysbTaTi, OTpUMaHi B AucepTaliiiHill po60Ti NPaKTUYHO peasli3oBaHi IPY CTBOPEHHI
IIPOrPaMHO-TEXHIYHOTO 3a6€3I1€4eHHS CUCTEM KepyBaHHS ITPOLleCaMU BUPOOHUITBA CUMHTL/IALINHUX MaTepiasiB.

3a peayJsibTaTaMy BUPOILYBaHHS BiIMi4€HO iCTOTHE 30iIbII€HHS SIKOCTi BUPOIIEHUX KPHUCTAJIiB 32 PaXyHOK



crabisnizanii MacoBoi WBUIKOCTI KpUcTaiizalii . HaykoBa HOBU3HA MOJIsirae B OOGIPYHTYBaHHi Ta po3po61i HOBOTO
IiAxomy IO MPOEKTYBaHHS CUCTEM KePyBaHHS MIPOLiecoM KpucTasizallii BeJIMKOrabapuTHUX CLUMHTUISILINHN
MOHOKPHCTaJIiB B yMOBaX HEBM3HAUEHOCTI Ta CTOXaCTUYHOCTI 06'eKTy KEPYBaHHS. Briepiue 3anpornoHoBaHO METO],
KEPYBaHHS BUPOILYBAHHSIM BEJIMKOrabapUTHUX CLMHTUJISALIMHYX MOHOKPUCTAJIIB, pOOACTHOrO MO BiJHOLIEHHIO 10
XapaKTepHUX [J1s [IPOLeciB KpucTasizallii HeBUBHAYEHOCTEH, IO [T03BOJISIE MiABUIINTY eeKTUBHICTh BUPOOHNLITBA
KpucTaliB. Briepiie oTpruMaHo MaTeMaTUYHi MOJieJli IIpoliecy KpucTasisallii BeJMKOrabapuTHUX CUMHTUIISILIHUX
MOHOKPHCTaJIiB B YaCTOTHI 06J1aCTi i B IPOCTOPi CTaHiB HAa OCHOBI PETPECIHOrO aHaIi3y BILJIMBY TEIJIOBUX YMOB
HA JliaMeTp 3POCTal0Y0ro0 MOHOKPUCTAJIA i HA TEMIIEPATYPY MiJI>KUBJIIOI0YOr0 PO3ILIABY, 110 LO3BOJISIOTh CIIPOCTUTUA
IpoLenypy CUHTe3y po6acTHOI CUCTEMU KEPYBaHHS BUPOIyBaHHSIM MOHOKpucTai. CTymiHb BpoBampKkeHH: ICMA

HAH Vkpainu(m. XapkiB). Cdhepa BUKOpUCTaHHS: IPOLIECU KePYBaHHS B CUCTEMax BUPOOHUIITBA CLUIUHTUJISITOPIB.

2. Object of research:control processes of the production systems large-size single crystals. Research objective:
synthesis of robust controllers and models for crystallization process control systems for growing large-size single
crystals. Methods: Methods of optimal control theory, numerical methods for solving matrix equations and
systems of differential equations, methods of approximation models of dynamical systems. Theoretical and
practical results are to improve the efficiency of the plants to grow large-size single crystals made by using the
method of synthesis of robust controllers . The results obtained in the thesis realized in practice when creating
software and hardware systems, process control stsintilyatsiynih materials. According to the results of cultivation
indicated a significant increase in the quality of the grown crystals by stabilizing the mass rate of crystallization.
Scientific novelty of the work lies in the foundation and development of a new approach to design process control
systems the crystallization of large crystals under conditions of uncertainty, and stochastic control object. First
proposed method of controlling the cultivation of large-size single crystals, robust with respect to the
characteristic of the crystallization processes of uncertainty can improve the efficiency of production of crystals.
The first obtained by the mathematical model of crystallization process of large crystals in the frequency domain
and state space based on regression analysis of the influence of thermal conditions on the diameter of the growing
crystal and the melt temperature of the make-up to simplify the procedure for the synthesis of multidimensional
control systems in growing a single crystal. Implementation extent: ISM NAS Ukraine (Kharkiv). Sphere of
appliance multidimensional control systems for scintillators.
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