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Pedepar:

1. O6'eKT BOCIIIKEHHS - aBTOMaTA30BaHa OPraHi3aliliHO-TeXHOJIOriYHA CUCTEMA YIIPaBJIiHHS [IPOLIECaMU
BUpo6OHULTBA 06'eMHNX Cz-Si-MOHOKpuUCTaiB. [IpegmeT noCiIKeHHs - MOZeJli, MeTOOU i aITOPUTMU
aBToMaru3allii yrpassiHHS T€XHOJIOT{YHUMU IpoLjecaMy BUPOOHULTBA 06'eMHUX Cz-Si-MOHOKPUCTAIIB.
JuceprauiiiHe NOCiIKEeHHs 6a3yeThCsl HA CUCTEMHOMY aHali3i pe3yJbTaTiB CydacHUX TEOPETUYHUX i NPUKIAAHUX
PO3POOOK BITUYM3HSIHUX i 3apyODKHMX YUEHMX B rajly3i aBTOMATU3allil TEXHOJIOTIYHUX NIPOLECiB BUPOOHULITBA
00'eMHMX MOHOKpUCTaIiB. [lucepTanis IprucBsiieHa BUPILIEHHIO aKTyaJIbHOI HAyKOBO-TIPAKTUYHOI IIPOGIEMU -
nifgBuIeHHs ePeKTUBHOCTI BUPOOHUITBA 06'eMHUX CZ-Si-MOHOKPUCTAJIIB IIJIIXOM PO3POOKU I BIPOBAIKEHHS

OpI’aHiSaU,iI/uIHO—TCXHOJIOI‘i‘{HO'l. CHUCTEMU KEPYBaHHA TE€XHOJIOTiYHUMU rnponecaM KOMIIOHOBKU 3dBAHTAa>KE€Hb,

BUPOIIYBaHHS 11 00POOKM MOHOKPHUCTAIIYHUX 3/IUTKIB HA OCHOBI CUHTE30BaHUX MOZEJIEN, alaliTUBHUX aJITOPUTMIB i

[IPOrpaMHO-TEXHIYHUX 3aCO0IB KepyBaHHs 6araTOBUMIPHUMU CTOXaCTUYHMMU M HEeCTalliOHApPHUMU



TEXHOJIOTTYHUMU ITpouecamu. opmasi3oBaHO 3aBAAHHS ONTUMAJIbHOI KOMIIOHOBKY 3aBaHTaKEHb, 3alIPOIIOHOBAHA
CXeMa MOoro BUPILIEHHS HA OCHOBI BUKOPUCTAHHS METOZY BUIIAIKOBOTO MOIIYKY [J14 MiHiMi3allii HaTHOpMaTUBHOI
BUTpPaTH KPEMHIIO-CUpL0. PO3p00sieHO aropuTMiyHi i mporpamHi 3acoby CUHTe3y KOMOIHOBaHUX MOJieJiell TUITY
"nepenasaibHa (PYHKLIS + IIyM", [0 Peasli3yloTh €Tany CTPYKTYPHOI I NapaMeTpUYHoOI ifeHTudikauii mogesnen i
iXHbOI iarHOCTUYHOI EPEBIPKY, a TAKOK CUHTE30BaHi PEryJIsiTOpY Ha OCHOBI IUX Mozeseil. Po3apo6yieHo HOBuUi
CII0Ci0 BMPOIIyBaHHSI MOHOKPUCTAJIIB i IpUCTPill A1 Horo peasnisaliii, 3acHOBaHi Ha BUMIipi napameTpiB MeHicka i
PiBHS PO3IJIaBy B TUIJII IIJIIXOM 0OPOOKM OTPUMAHOTO 3 BileOKaMepu 300pakeHHs 30HU KpUcTasizai.
P0o3p06s1eHO afanTUBHY NPOLENYPY BilTOPLIIOBAaHHS 3/IUTKIB, MOJIEJIb Ta aJITOPUTM BUPpIllI€HHS 3a7a4i
ONTMMAaJIBHOTO PO3KPOIO MapTii 37IMTKiB. KOHIIEMNig KOMIIJIEKCHOI aBTOMAaTH3allii KepyBaHHS TEXHOJIOTIYHUMU
npoliecaMy BUPOOHUIITBA 06'eMHUX Cz-Si-MOHOKpUCTAaiB, pO3p06JieHi MaTeMaTUYHi MOIeJIi i1 anroputmMu
KEPYBaHHS TEXHOJIOTIYHUMU NIPOLieCaMy NOKJIafieHi B 0CHOBY po3pobsieHoi OTCY Bupo6HULTBOM 06'emHuX Cz-Si-

MOHOKPHCTaIiB.

2. The thesis deals with the solving of scientific-practical problem - to increase the efficiency of producing solid
Cz-Si-monocrystals by developing and introducing organizational and technological system of technological
process control of loading arrangements, monocrystals bars growing and treatment on the synthesized models
basis, adaptive algorithms and program technical tools of controlling multimeasuring stochastic and non-
stationary technological processes.The task of optimum loading arrangements was formalized, the scheme of its
solving on the basis of genetic algorithm for minimization of supernormative silicon raw usage was offered. The
algorithmic and program means of synthesis for "transmitting function+noise" combined models which implement
the stages of structural and parametrical models' authentication and diagnostic verification were developed, as
well as regulators on the basis of these models were synthesized. The new method for monocrystal growing and
the device for its implementationwere developed, which are based on measuring the meniscus parameters and
fusion levels in crucible by processing the representation of crystallization zone obtained from the camcorder. The
adaptive procedure of ingots' facing, the model and algorithm for solving the task of optimum ingots' cutout were
developed. The conception of complex automation control for technological processes of producing solid Cz-Si-
monocrystals was presented, the mathematical models and algorithms for controlling technological processes are
used as a basis for developed OTSU production of solid Cz-Si- monocrystals
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