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1. MeTonu, mozei Ta iHpopmaliliHi TeXHOJIOTiI MOHITOPUHTY i ONTMMi3aLii Ipolecy BUPOLLyBaHHS MOHOKPUCTAJIB
HaIliBIIPOBIIHUKIB

2. Methods, models and information technologies for monitoring and optimizing the semiconductors single-crystal
growth

Pedepar:

1. ChopMyIbOBaHO i pO3B's13aHO aKTyaJIbHYy HayKOBO-TIPUKJIAIHY TPO6JIEMY CTBOPEHHS TEOPETUYHUX Ta
IIPUKJIAIHUX OCHOB iH(pOpMaLiiiHOI NifTPUMKHU [IPOLIECY BUPOILYBaHHSI MOHOKPHMCTAIiB HAMiBITPOBITHUKIB i
IIpolLieciB ONTHUMI3alii TapaMeTpiB TEXHOJIOTTYHOI OCHACTKU J7151 3a6e3MedyeHHs MiBUILeHHS SKOCTi IPOLyKIii.
3anpornoHOBaHO MOAEb iH(pOpMaLiIHO-aHaNITUYHOI CUCTEMU YIIPABJIiHHS SKiCTIO, MOZEJIb MiICUCTEMU TiTTPUMKHU
IIPUIHATTS ONE€PATHMBHYX PillleHb IJ1s1 KOPEKILii MpoLecy BUPOILYBaHHSI MOHOKPUCTAJIB, METO[, TOOYOBU
npukiagHoi iHdopmManifHOi TEXHOJIOTI NiarHOCTUKY CTaHy CKJIaAHOTO BUPOOHUYOTO IIPOLeCy, MOAEJb MifCUCTEMU
IIPUMHATTS ONlepaTHMBHUX pilleHb. 175 iHdpopMalliiHOro 3abe3rneyeHHs] MOHITOPUHTY [IPOLeCy BUPOIYBaHHS
3aIIPONIOHOBAHO HEMPOMEPEKEBY MOJI€JIb PO3PAXYHKY TEMIIEPATYPHOTO IMOJIs1 B PO3ILJIaBi Ta HEUITKMI HAaBYEHUN
KJIITUHHUI aBTOMAT. PO3p0o6JieHOo iH(popMalliliHy TEXHOJIOTiI0 MOHITOPUHTY Ta Bidyasizalii TeMnepaTypHOro 1noss B

MIpOoLeCi BUPOILYBAaHHS MOHOKPUCTAIIB. 714 MiITPUMKH MIPOLIECY ONTUMI3allil TEMJIOBUX YMOB OXOJIOIKEHHS 3JIUTKA



3aIIPONIOHOBAHO MAaTEMATUYHI MOJIEJIi Ta METO, PO3B'sI3aHHS 3a7a4i ONTHUMi3allii FeOMETPUYHUX [TapaMeTPiB
TEIJIOBOTO eKpaHa. Po3pobiieHo iHdopMaliliHy TexHosorio onTuMizanii KoHdirypauii TensaoBoro eKpaHa pocToBiii
YCTaHOBKU JIJIs BUPOIYBaHHS MOHOKPUCTAJIB METOJ0M YOXpaibChKOro. YIOCKOHAJIEHO HEYITKY MOJEJIb
pO3Ii3HaBaHHS NPOOGJIEMHUX CUTYallill, yB€JIEHO OLiHIOBaHHSI CTYIIE€HSI KPUTUYHOCTI CUTYallii, po3po6ieHo 6a3sy
3HaHb [1JI OiarHOCTUKY [TPOOJIEMHUX CUTYALil i HAaHHS peKOMEeHIalii o400 KOPEeKLii peskumMy IpoLecy
BUPOIIYBaHHS MOHOKDHUCTAJIIB, sIKa BKJIIOYA€E MTPaBUJIa PearyBaHHs Ha BUHUKHEHHS OfHiei a0 IBOX KPUTUYHUX
cutyauiil. Po3po6sieno inpopmalifiHy TEXHOJIOTIIO MiTPUMKU IPUHUHSTTS ON€ePaTUBHUX PillleHb Y XOAi MpoLecy
BMPOILYBaHHSI MOHOKPUCTAJIIB, & TAKOX iHTErpOBaHy iH()OPMaLiliHy TEXHOJIOTIIO YIPABJIiHHS SKICTIO IPOLECY
BUPOILYBaHHSI MOHOKPUCTAJIiB. PO3TJIIHYTO NUTaHHS NPAKTUYHOI peaisallii 3anporoHOBaHUX METOLIB i MOTIeJIEN,

IIOBE/IEHO X MOCTOBIPHICTb i €PEKTUBHICTb.

2. An actual scientific and applied problem of theory development for production efficiency and product quality
improvement with methods, models and information technologies for monitoring and optimizing the single-crystal
growth has been formulated. The model of informational analytical system and method of application information
technology design for diagnosing the condition of a complex technological process are suggested. The information
technology for monitoring the temperature field during single-crystals growing, and information technology for
optimizing the temperature conditions of ingot cooling-down have been developed. The fuzzy model of adverse
situations recognition has been improved; the evaluation of situation criticality degree has been introduced. The
knowledge base has been developed for the adverse situations diagnosis and recommendations on single-crystals
growth conditions correction. The information technology has been developed to support operational decision-
making during single-crystals growing. The information technology for single-crystals growth quality control has
been developed too. The problems of proposed methods and models implementation are discussed; their reliability
and efficiency are proved.
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