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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. BnockoHaneHHs TEXHOJIOTii GOpMYBaHHS IMJIIBOK Ha OCHOBI KECTEPUTIB Ta BYTJIELIO I COHSIYHUX €JIEMEHTIB

2. Improving the technology of kesterite and carbon based film formation for solar cells

Pedepar:

1. Po3po61€HO ABOCTaZiiHy TEXHOJIOTi0 (POPMYBaHHS MOTJIMHAIOYMX MIAPiB, CIPSIMOBAHY HA CTBOPEHHS I€LIEBUX
TOHKOILIiBKOBUX OEII 3 IMPOKO pO3NOBCIOAXKEHNUX MaTepialiB 6€3 BUKOPUCTaHHSI TOKCUYHUX PEUYOBUH Ta CTBOPEHO
nportoTuil ToHkortiBKoro ®EIT Ha ixHill 0cHOBI. JJoCaimKeHO MOKIIMBICTh OGHOCTAAITHOTO HU3BKOTEMIIEPATyPHOTO
CHHTe3y IOTJIMHAIYUX 1IapiB 3 BifnasoM B aTMocdepi a3oTy abo nosiTpsl. BctaHoBeHO, 1110 IpU TemiepaTypi
Bignany 390 °C GopMyIOThCS IIJIIBKU 31 CTPYKTYPOIO TUITy KECTEPUTY, a IPOBEJICHHS BifiTlaly B aTMOCdepi a30Ty
IIPU3BOJUTS [I0 3MEHIIEHHS ONITUYHOTO BiJOMBaHHS CBiTJa Ha 25 %. ONTUMI30BaHO TEXHOJIOTIYHI peXXUMU
ocamkeHHs AlIB-niBok Ta nsa3moBux 06po6ok nosepxHi OEIL. [TokazaHa MOXINUBICTD 3611bLIIEHHS K.K.1I.
kpemHieBux OEIT 3 BepTUKaJIbHUMU P-N [I€PeX0JlaMU B OiJIbII HiXK Ha MOPSIIOK 3aBIsIKU KOMOiHallii peakTUBHOIO
ionnoro TpasneHHs nosepxHi OEII Ta HaCcTynHOI 06POOKH B T1a3Mi BOJHIO. Briepie BUKOPUCTAHO I1JIa3MOBY
06pOOKy MOBEPXHi Ta HAHECEHHSI IBOIApOBOro AIIB-noKpUTTs /A1 IPOCBiTIeHHs GpoTonpuiimaya I4-cnekrpy, mo

JaJ710 MOXJIMBICTD 301IBLIIMTY MOr0 4yTANBIiCTb HA 50 % B ClIeKTpajIbHOMY [Jianas3oHi 2,5-5,5 MKM. Po3pobiieHo



CJIIKYI04y CUCTEMY 32 COHIIEM Ta TibpuiHe IKepesio XUBJIEHHS 7S Hel, 1110 B TaHAeMi Jai0Th 3MOTY 36iIbIINTH
eHeprosinnayy ®EM Ha 25-35 %.

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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