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V. BimomocTi npo guceprauiio
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Tema gucepranii:

1. Mogzeni, MmeTonu Ta iHpopmMalilfiHa TEXHOJIOTiSI MOHITOPUHTY PO3MNOIiTy JOMIIIOK B 3JIMTKaX MOHOKPHUCTAJIIYHOTO
KPEMHIIO B IIPOLECi poCcTy

2. Models, methods and information technology of monitoring of the distribution of impurities in monocrystalline
silicon ingots in process of their growth

Pedepar:

1. Inceprarnifina po60Ta IpUCBIYeHA PO3B'SI3aHHIO aKTyaJIbHOI HAyKOBOI 3a5iadi po3pobKy Mozesieid, METOLy Ta
iHopmaiitHOi TeXHOJIOTii MOHITOPHHIY PO3IOJiNTY NOMIIIOK B 3JIUTKAX MOHOKPUCTAJIIYHOTO KPEMHIIO B ITpolieci
pocty. [l7151 IOCSITHEHHs! I0CTaBJIeHOi METU YIO0CKOHAJIEHO MOJIeJIb OCbOBOTO PO3IOiNy JIEryIouoi JOMIlIKY B
3JIMTKY KPEMHIIO, pO3p06JieHa CTPYKTypa 6araToareHTHOi CUCTEMU BipTyaslbHOTO MOHITOPHHTY OCbOBOTO PO3MOTiTy
JIETYIOUOI IOMILIIKY B IPOLIEC] POCTY 3/IMTKA, YAOCKOHAJIEHO METOJ, BUSHAYEHHS OCbOBOI HEPIBHOMIPHOCTI
PO3II0ZiNy JIeryIou0i NOMIIIKY B 3JIMTKY KPEMHII0, pO3PO06JIEHO aJITOPUTM MOHITOPUHTIY PO3IIOLiNY JIEryI0uoi
IOMIIIKY B 3JIMTKAX KPEMHIIO, SIKUI 3a6e31e4ye CIiIbHy pOOOTY I KOOPAUHALLIO BCiX areHTiB, 10 BXOJSTh B
3aIPOIIOHOBAHy 6araToareHTHy CUCTEMY, YIOCKOHAJIEHO MeTO/, BipTyaJbHOTO KOHTPOJIIO TEMIIEPATyPH B

MigKPUCTAaIbHIN 06J1aCTi, 3aCHOBAHUI Ha pErpeciliHiil Mozei, po3po6JeHo MporpamMHe 3a6e3rnedeHHs IS



BUpill€HHS 3aBIAHHS iH(POPMaLifHOI NiITPMMKY MOHITOPUHTY OCbOBOI HEPIBHOMIPDHOCTI PO3NOIiy JIETYI4Oi
IOMIIIKY B IIPOLIEC] POCTY 3JIMTKA KPEMHIIO Ta po3p06JieHO iHOopMaLifiHy TEXHOJIOTiI0 MOHITOPUHTY PO3IOAINY

IIOMIIIKY B 3JIMTKaX KPEMHIIO B IIPOLIECI IX POCTY.

2. The thesis is devoted to the solution of actual scientific task concerning desing of models, methods and
information technology of monitoring of the distribution of impurities in monocrystalline silicon ingots in process
of their growth. In order to solve the set objective the model of the axial distribution of impurities in silicon ingots
was improved. The structure of multi-agent system of virtual monitoring of the axial distribution of impurities in
the ingot growth process was developed. The method for determining axial irregularity of the distribution of
impurities in silicon ingots was improved. The algorithm of monitoring of the distribution of impurities in silicon
ingots, which provides collaboration and coordination of all agents within the proposed multi-agent system was
developed. The method of virtual temperature control in the undercrystal zone, based on regression model was
improved. The software for solution of task of information support of monitoring of axial uneven of the
distribution of impurities in the silicon ingot growth was developed. The information technology for monitoring of
the distribution of impurities in silicon ingots during their growth was developed.
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