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texturing three-dimensional models; development, implementation and testing software. Shows the structure of technology, generalized
class diagram, description of the content and characteristics of each stage. The software development process is considered by creating
3D virtual metallurgical plant in which carried out modeling of technological processes, works of the units, equipment and staff.

CIIOCOBbI HOBBIINEHUS KAYECTBA U3HOCOCTOMKNUX NUOHHO-IIJIASMEHHbBIX
HOKPBLITUU HUTPUJIA TUTAHA HA OTJINBKAX U3 AJIIOMUHUEBBIX CIIVTABOB
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HccnenoBaHo KaueCcTBO HOHHO-TIIA3MEHHBIX TIOKPBITHIA, HAHECEHHBIX Ha W3S U3 JINTEHHBIX aIFOMIHHEBBIX CILIa-
BOB crcteM sterupoBanust Al-Si u Al-Si-Cu. OrieHnBaiCh apamMeTphl IIOKPBITHIA: IIIEPOXOBATOCTD, TOJIIMHA, TIOPUCTOCTD,
ajre3us, BHEITHM BUA. Ha oTmBKax n3 KpeMHHICOIEpKAIHX CIUIAaBOB (pOPMUPYETCs TOKPBITHE C HEOTHOPOTHON OKpa-
CKOM. DTO CBS3aHO ¢ HAIMYKMEM Ha MOBEPXHOCTH CIUIABOB 30H 3BTEKTUKH (0-(ha3za+Si). C 1enbo pelieHust JaHHO# Tpo-
OreMBbI OBIIIO MCCIIEIOBAHO BIHSTHUE 0COOSHHOCTEH 3aroMHeHNsT ()OPMBI PAacIIaBOM, CKOPOCTH OXJIKACHHS B IpoIiecce 1
HOCJIe KPUCTAIUTM3AINH, PEKUMOB TEPMHUYECKOH 00pabOTKU Ha CTPYKTYPY ¥ CBOIMCTBA JIMTEIHBIX AJIFOMHHUEBBIX CILIABOB.
Ha ocHoBe mccienoBanmii yCTaHOBIGHBI BAPUAHTHI M TTapaMeTpPhI TEIIOBOH 00pabOTKH CIITABOB, 00ECTICINBAIONINE HAH-
Jy4lllie NOoKa3aTeId KauecTBa MOKPBITUI. YBEIMUYEHHbIC CKOPOCTH OXJIAXKJICHHUS U COKpAIllEHHAs AJIUTEIbHOCTb CTapeHUst
TIPHBOJIIT K M3MENBICHHIO CTPYKTYPBI  00ECTIEUeHIIO O0Tee BRICOKMX MEXaHNUECKHX CBOUCTB. KauecTBO HOHHO-TIIa3MeH-
HBIX MTOKPBITHH yIyulllaeTcsl 32 CUET U3MEJIBICHUSI KpeMHUHCOep Kalliel 3BTeKTUKU 1 yBEJIMUYEHUs! TBEPOCTH, YTO MOBBI-
mraeT 3((GeKTHBHOCTB MPOBEICHHS OEpAIlHii TOATOTOBKH MOBEPXHOCTH MO]] HAHECEHNE MTOKPBITHS.

METHODS TO IMPROVEMENT QUALITY OF WEAR RESISTANT ION-PLASMA TITANIUM
NITRIDE COATINGS ON ALUMINIUM ALLOYS CASTINGS
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Quality of ion-plasma coatings applied on aluminum casting alloys Al-Si and Al-Si-Cu alloying systems is investigated.
Characteristics of coatings as surface finish, thickness, pore volume, adhesion, face were evaluated. On the casting containing
silicium coating is formed with non-uniform color. This is due to eutectic area on alloys surface (a-phase + Si). To solve
this problem influence features form filling melt, cooling rate during and after crystallization, conditions heat treatment on
structure and properties casting aluminum alloys were investigated. Based on research variants and characteristics alloys
heat treatment providing the best quality coatings are established. Increased cooling rates and decreased age time result to a
structure refinement and ensure high mechanical properties. Quality of ion-plasma coatings improves by refinement siliferous
eutectic and hardness increase, which improve efficiency of surface preparation operation for coatings.

PABPABOTKA APXUTEKTPYPbI HHTET'PAJIbHOM CXEMbI IETEKTOPA
HNOHM3UPYIOIIUX YACTHUIY
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OpHOM U3 BaXKHBIX 3a/1a4 COBPEMEHHOH HAayK! U TEXHUKH SIBIISIETCS. PETHCTPALMS M BUICOM300paKEHUE PA3ITNIHOTO
BHUJIa U3IY4YE€HHUH — OT BUJMMOTO CBETA JI0 YACTHIl BEICOKUX HEpruid. [y MX perucrpaiuu KOpOTKOBOJIHOBBIX U MOHU-
3UPYIONIHUX U3ITYYCHUH IPUMEHSIOTCSI MOHOJIHUTHBIE U THOPUIHBIE IETeKTOPBI, KOTOPBIC OTIIMYAIOTCS IO MPHHIINITY Aeii-
CTBUS, KOHCTPYKIIMU U TEXHOJIOTHU U3rOTOBNICHUS. B cTarbe paccmarpuBaeTcss HOBBIN THIT KBAHTOBOTO JIE€TEKTOpa, Ma-
TpPHIIA KOTOPOTO COMEPIKUT MMUKCEIH ¢ (hyHKIMOHATEHO-HHTET PUPOBAHHEIME CTPYKTypaMu. B paboTe mpoBeieHbI OIleHKN
OBICTPOJCHCTBHS M YyBCTBUTEIBHOCTH TAKOTO JeTeKTopa. [1oka3aHo, YTo OH 00J1a/Ial0T BHICOKOH YyBCTBUTEIBHOCTHIO,
BBICOKMM OBICTPOJICHCTBHEM ¥ KOOPJMHATHBIM pa3pelIeHueM. DTO JIOCTUTAeTCsl IyTeM NPHMEHEHHs] OpHTMHAIBHON
3NEKTPUIECKOI CXeMbI U KOHCTPYKLUH NTUKcenu. [1okazaHo, 4To 1U1s I€TEKTOPOB TAKOTO TUIIA He TpedyeTcs CreUatbHOMI
BHEIIHEH IeKTPOHNKH. [{eTeKTOp MOXET OBITh HETTIOCPEICTBEHHO COBMEIICH C KOMITBIOTEPOM.

RESEARCH AND DEVELOPMENT OF THE DETECTOR BASED
ON FUNCTIONALLY INTEGRATED PHOTODIODE CELL
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Registering and video imaging of various types of radiation from visible light to high-energy particles is the
one of most important problems of modern science and technology. For registering short-wave and ionizing radiation
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monolithic-type and hybrid detectors varying by their design and operating principle are used. In this paper the new
type of detector with matrix of functionally integrated cells is described. In this paper shown the high sensitivity and
performance of the detector reached by using the proprietary circuitry and cell design with functionally integration of
MOSFET’s well with the JFET’s collector area. Simulation of the operation of the detector on the basis of this design.P

A3PABOTKA U UCCEJOBAHUE JETEKTOPA HA OCHOBE
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OnHOl U3 BaYKHBIX 3371a9 COBPEMEHHON HAayKH M TEXHUKH SIBIETCS PETUCTPAINS M BUICON300pKEHIE PA3IIITIHOTO
BUJIa U3JTy4YEHHUH - OT BUAMMOTI'O CBETA U JI0 YaCTHUIL] BBICOKHX SHEpruil. J[jis ux perucrpanny KOpOTKOBOJIHOBBIX M HOHU3HUPY-
IOIIHNX U3ITydEeHNH MPUMEHSIOTCS MOHOJIMTHBIE ¥ THOPHIHBIE ETEKTOPHI, KOTOPBIC OTINYAIOTCSI O KOHCTPYKIMH U IPHHITH-
ny neiicTBus. B cratbe paccMarpuBaeTcst HOBBIH THIT ISTEKTOPA, MATPHIA KOTOPOTO COIACPXKHUT (DYHKIMOHAIBLHO-UHTETPH-
PpoBaHHBIE OTOANOIHBIE STUCHKH. B cTaThe mokaszaHo, 4To IETEKTOPBI TAKOTO THTIA 00JIa1al0T BBICOKOH TyBCTBUTEIEHOCTRIO
Y PEKOPIIHBIM OBICTPONICHCTBUEM, UTO JTOCTUTASTCS 32 CUET MPHMEHEHHSI OPUTHHAIBHOM NIEKTPUUECKON CXEMBI U KOHCTPYK-
LMY STICHKH, B KOTOPOH (PYHKIMOHAIBHO HHTETPUPYIOTCS mo3aTBopHast oomacte MOIT Tpan3ucTopa 1 KomieKTopHas 00-
JacTh OUIOIAPHOTO TpaH3ucTopa. [IpoBeseHO MOsIepOBaHie PadOThI IETEKTOPa HA OCHOBE JAHHON KOHCTPYKIIHH.
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Registering and video imaging of various types of radiation from visible light to high-energy particles is the
one of most important problems of modern science and technology. For registering short-wave and ionizing radiation
monolithic-type and hybrid detectors varying by their design and operating principle are used. In this paper the new
type of detector with matrix of functionally integrated cells is described. In this paper shown the high sensitivity and
performance of the detector reached by using the proprietary circuitry and cell design with functionally integration of
MOSFET’s well with the JFET’s collector area. Simulation of the operation of the detector on the basis of this design.

CTPYKTYPA CUCTEMBI ABTOMATU3UPOBAHHOI'O YIIPABJIEHUSA
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TToBbiueHue >pGEeKTHBHOCTU MPOM3BOCTBA IIPU 00CCIICUCHHUH OIIPE/ICIICHHOTO YPOBHS KauecTBa H3/ICIHil B yCII0-
BHSIX CTAOMIIBHOTO TEXHOJIOTMYECKOTO MPOIIEcca PacCMaTpHBACTCS KaK BaXKHAsi HAy4YHO-TEXHUYEcKas mpodiiema, pere-
HHE KOTOPOi 0000 BaXKHO B IPOM3BOJICTBE HHTETPAJIBLHBIX 2JIEMEHTOB. [IpOM3BOCTBO MHTETPANIbHBIX JIEMEHTOB MPE/I-
CTaBJISIET COOOH CIIOXKHBIM MHOTO(AKTOPHBIH M MHOTOCTAANHHBIH poriecc. OCHOBHBIE XapaKTEPUCTHKI HHTETPATbHBIX
SIIEMEHTOB, ONPECIAIoNuUe 00IacTh UX MPUMEHEHUS, CO3MAIOTCS MPU (GOPMHUPOBAHUU CTPYKTYp B 00padaThIBaIOIICH
(aze. CoBpeMeHHBIC HOHHO-(DOTOHHBIC TEXHOJIOTMYECKUE TIPOLeCChl (OPMUPOBAHUS CTPYKTYP IEMEHTOB 00eCIIeurBa-
FOTCSI MCTIONIb30BAHUEM HU3KOTEMIIEPaTyPHBIX HEPABHOBECHBIX MMITYJIBCHBIX M PaJHALIMOHHO-CTUMYJIHPOBAHHBIX TEXHO-
JIOTMYECKHX orepanuid. PaccmarpruBaemble B paboTe TEXHUYECKUE PEIeHNs Hanboiee akTyalbHbI Ul ()OPMUPOBAHHMS
CTPYKTYPBI HHTETPAJIbHBIX SJIEMEHTOB M MO3BOJISIOT HOBBICUTh KAY€CTBO M HAJICKHOCTD U3/ICIIHIA B LICTIOM.

AUTOMATED CONTROL OF TECHNOLOGICAL PROCESS OF INTEGRATED ELEMENTS
FORMATION SYSTEM STRUCTURE
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Increasing production efficiency in providing a certain level of quality products in a stable technological
process is seen as an important scientific and technical challenge that is particularly important in the production of
integrated elements. Production of integrated elements is a complex multifactorial and multistage process. The main
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