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1. Cucremu 6araToMipHOro po6acTHOrO KEPYBaHHS MIPOLI€CaMU BUPOILyBaHHS BEJIMKOrabapUTHUX TajloifHAX

MOHOKPUCTAJIIB

2. The multidimensional systems of robust control process growing large-size halide crystals

Pedepar:

1. O6'eKT BOCiIPKEHHS: IPOLECU KEPYBAHHS B CUCTEMaX BUPOOHULITBA TaJIOiIHUX CUMHTUIISITOPIB. MeTa
IOCJiI)KEHHS:CUHTE3 POOACTHUX PETYJISATOPIB i MOoZesel IpoLecy KpucTaisallii 1711 CUCTeM KEPYBaHHS
BHPOIIYBaHHSIM BEJIMKOrabapUTHUX TajlOifHUX MOHOKPHUCTANIB. MeTonu JOCTiIP)KEHHS: METOIU Teopii
ONTUMAJIbHOTO K€PYBaHHS, YUCEJIbHI METOY BUPIlI€HHS MaTPUYHUX PiBHSIHb Ta CUCTEM AU(epeHIiaNlbHUX
PiBHSIHB, METOAY alIPOKCUMALlii MOZEJIel IMHAMIYHUX CUCTeM. TeOpeTHUYHi Ta IPaKTUYHi pe3yJIbTaTH IOJISATAI0Th Y

HiABUILEHHI €(EeKTUBHOCTI POOOTH YCTAHOBOK [1J151 BUPOILIYBAHHS TaJIOIIHUX CUMHTUIISITOPIB, OCATHYTOMY 3aBISIKU



BMKOPHCTaHHIO METOJly CMHTE3y POOACTHUX PETYJIATOPIB 3a KPUTEPiEM 3MilIaHOI YyTIMBOCTI. Pe3ynbrary,
OTPUMaHi B JUcepTaliliHiil po6OTi TPAaKTUYHO peasi3oBaHi IPU CTBOPEHHI MPOrpaMHO-TEXHIYHOTO 3a06e31eYeHHS
CHCTEM KEPYBaHHsI NIpoLjeCaMy BUPOOHUIITBA CUMHTIISILINHNX MaTepiaiB. 3a pe3yJbTaTaMu BUPOLLYBaHHS
BiZIMiu€HO iCTOTHE 30i/IbLIEHHS IKOCTi BUPOILEHNUX KPUCTAJIB 32 PaXyHOK CTabisnizauii MacoBOi IBUIKOCTI
KpucrTanisauii . HaykoBa HOBM3HA MOJIsIrae B OOI'PYHTYBaHHI Ta pO3po0OLi HOBOTO MiIX0AY 4O MPOEKTYBAHHS CUCTEM
KepyBaHH$ [IPOLleCcoM KpucTasizallii BeJIMKOrabapUTHUX rajoifHUX MOHOKPHUCTAJIB B yMOBax 6araToMipHOCTI,
HEBU3HAYEHOCTi Ta CTOXaCTUYHOCTI 00'€KTy KepyBaHHS1. Briepiie 3ariporioHOBaHO METOJ, KEPYBAaHHS BUPOIIyBaHHSIM
BEJINKOrabapuUTHUX rajIoiIHUX MOHOKPUCTAJIIB, pO6ACTHOTO IO BifHOLIEHHIO 40 XapaKTePHUX [1JIs IIPOLIECiB
KpUCTasnizalii HeBU3HAYEHOCTEH, 10 TO3BOJISIE MiABUIMUTY e(PEeKTUBHICTh BUPOOHUIITBA KPUCTAJiB. Briepiie
OTPUMaHO MaTeMaTH4Hi MOeJIi Npoliecy KpucTaisallii BeJIMKorabapuTHUX rajaoifHUX MOHOKPUCTAJIiB B YaCTOTHIN
0671aCTi i B IPOCTOPI CTaHiB HAa OCHOBI PErpeciHOro aHajii3y BIUIMBY TEIJIOBUX YMOB Ha JiaMeTp 3pOCTal0uoro
MOHOKPHCTaJIA i HAa TEMIIEPATYPY IiJ)KMBJIIOI0YOTO PO3IIABY, IO JO3BOJISIIOTh CIIPOCTUTU NIPOLEAYPY CUHTE3Y
GaraTOMipHOI CUCTEMH YIIPaBJliHHS BUPOIyBaHHIM MOHOKpUcTai. CTymiHb BupoBaaxkeHHs: ICMA HAH Ykpainu(m.

XapkiB). Cdepa BUKOPUCTAHHS: IPOLIECH KEPYBaHHS B CUCTEMAaX BUPOOHUIITBA rajloifHUX CLIMHTUIISTOPIB.

2. Object of research:control processes of the production systems halide scintillators. Research objective: synthesis
of robust controllers and models for crystallization process control systems for growing large-size halide 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 halide scintillators made by using the method
of synthesis of robust controllers for the mixed sensitivity criterion. 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 halide crystals under conditions of multidimensionality,
uncertainty, and stochastic control object. First proposed method of controlling the cultivation of large-halide
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 halide 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 halide scintillators.
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