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VY 30ipHHKY HAYKOBUX TpaIlh MPEICTaBICHI NEPCIEKTHBHI PaKTHIHI
pO3pOOKM acIipaHTiB, MaricTpiB Ta 3700yBa4iB B O00JAcTi Cyd4acHHX
iH(pOpMaiHHIX TEXHOJIIOTIH. PosrnsayTO aKTyaJbHi npobiaeMu
KOMIT'YOTEPHHUX HayK, HPHUKIAIHOI MAaTeMaTHUKH i iHQOPMATHKH, NPUBEACHO
psiz podIT MO BHPOBAPKEHHIO 1HQOPMALIITHUX TEXHOJOTIH Y BUPOOHUIITBO Ta
yIpaBJiHHs. BUCBITIEHO MEpCIEKTUBHI PO3POOKHU 3 CyUYaCHHUX CHUCTEM IOLIYKY
i o0poOku indpopmamii, CAIIP Ta MaTeMaTH4YHOr0, KOMII FOTEPHOIO i
HEWPOMEPEIKEBOr0 MOJIEITIOBAHHS.
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YK 004.4+00.4.94+51-72+62-405.8
Bonnap A.B., [Taciuank O.A., Cxpunauk T.K.
XmenbHuybkuii HayionansHutl ynieepcumem

CUCTEMA MOJIEJTIOBAHHS IMITALIIl IOBEPXHI B ITPOIIECI
OCA’KEHHA MIKPOYACTHUHOK

Pospobneno yzazanvreny mooenb 0Cad*ceHHs MIKpOUACMUHOK, peani3o8aHo
npoepamuuil. npoOykm, OJsi IMIMAyiliHo20 MOOeN08AH . POPMYBAHHS NOGEPXHI 8
npoyeci 0CA0XHCEeHHA MIKPOUACMUHOK, WO 3a0e3neuye 3a0aHHs PI3HUX NOYAMKOBUX
3AKOHI8 PO3N0OiNy; GIOCTIOKOBYBAHHS PE3YIbMYIOU020 3AKOHY DO3HOOLLY, NEPesipKy
HAABHOCMI HACKPIZHUX NOPOICHUH, OYIHKY AKOCMI NOBEPXHI.

A generalized model of microparticle deposition is developed; a sofiware
product has been implemented to simulate the formation of a surface in the process of
microparticle deposition, which provides the assignment of various initial distribution
laws, tracking the resulting distribution law, checking the presence of through cavities;
assessment of surface quality.

[ocTtanoBka npo6jemu. Po3BuTOK iHQOPMAIIITHUX TEXHOJOTIH Ta
30UTBIICHHS  TOTYXXHOCTI  OOYHCIIOBANGHUX  MAIlWH, Jald  3MOTY
3aCTOCOBYBAaTH iX y pI3HUX rany3sx. OJHUM i3 MOXIMBUX HANpsSMKIB €
MOJICTIFOBaHHSI Ta TIOB’S3aHE 3 HUM JIOCIHIJDKEHHS CTPYKTYP TOBEPXHEBHX
mapiB  OTPUMAHUX LUISIXOM OCAJUKEHHS YacTUHOK. Taki JoCIiKeHH:
JIOTIOMArarTh Kpaiie 3po3yMiTH Ta KOHTPOJIIOBATH Ipolec (OpMyBaHHS
MOBEPXOHb. MoJIeNFOBaHHs MOBEPXHI TAKOXK HAJlae TepeBaru Juis Biyamizamii
naHux. Lli JociipkeHHs MaloTh NMPAaKTUYHE 3HAYEHHS JUIS PI3HUX Tanys3el
MPOMHUCIOBOCTI Ta cdep JKUTTESUIBHOCTI IIOAWHA. TOMYy CTBOpPEHHS
iH(pOopMamifHOI TEXHOJIOTII, MO IMITy€e MPOoIeC OCaKCHHS MiKpOYaCTHHOK, €
aKTyaJIbHOIO, JJIsl 3aCTOCYBaHHS y Pi3HHUX cdepax.

Metoro miei poOOTH € CTBOpeHHs iH(OpMaIiiiHol cucTeMH, sKa
npu3HadeHa sl iMitamii  mporecy (GopMyBaHHS NOBEPXHI NPH OCAIPKEHHI
YaCTHHOK.

Jns  ocsiTHEHHST METH HeoOXiHO BHUPIMIATH Taki 3aBJaHHA -
po3poOKka y3araJibHEHOI MOJETi OCAaKEHHS MIKpOYAaCTHHOK; peatizallis
iHpopMamiiHOi cHcTeMH M IMITamiHHOTO MOJAETIOBaHHA (OopMyBaHHS
MOBEPXHI B TOIECi OCAKEHHS MIKpOYaCTHHOK, M0 3abe3mneuye 3aaHHs
PI3HHX TIOYATKOBUX 3aKOHIB PO3MOiTY; BiJCIIIKOBYBaHHS pPe3yIbTYHOUOTO
3aKOHY pO3MOJiTy; TepeBipKa HAsSBHOCTI HACKPI3HWUX MOPOKHUH; OIlIHKA
SIKOCTI TIOBEPXHI OCAPKEHOTO IIapy.
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B pesynbrari mpoBeneHoi poOotu Boepme Oyiao po3poOiieHO
iH(popMamiiHy TEXHOJIOTiI0, IO BHKOPHUCTOBYE y3arajbHEHYy MOJENb, SKa
MOEHYE YOTUPU TUIH OCAPKEHHS YaCTHHOK 3 PO3IIMPEHOI0 HOMEHKIIATYPOIO
MOYATKOBUX JAHUX Y MMOE€JHAHHI 3 aHAJII30M BHXiTHOTO Pe3yibTaTy.

OcHoBHi MaTepianu gociaimkenns. KoM rotepae moaemoBanas [ 1]
— METOJI PO3B’sI3YBaHHA 3a/1adi aHai3y ab0 CHHTE3Y CKIAQJHOI CHCTEMH, IO
IPYHTYETbCS Ha BUKOPUCTaHHI 11 Komm 'torepHoi Mozeni. CyTHICTD
KOMIT FOTEPHOTO MOJICTIOBAHHSI TIOJISITAE Y BiJIIYKAaHHI KUNBKICHUX 1 SIKICHUX
pe3yJbTaTIB 13 3alyuyeHHsAM HasBHOI Mozeni. SIKiCHI BHCHOBKH, 3po0ieHi Ha
MIiJCTaBI TaKOro MJOCIIJKEHHs, Ial0Th 3MOTY DO3KpHUBATH HEBIIOMI J0Ci
BJIACTHBOCTI CKJIaAHOI CHCTEMU: il CTPYKTYpY, AMHAMIKY PO3BHUTKY, CTIHKICTB,
UTICHICTH TOMIO. KiTbKiCHI BUCHOBKH MAIOTh MEPEBAKHO XaPaKTEP MPOTHO3Y
MaiOyTHIX 4YM TOSICHEHHS MHHYJIHMX 3HAau4€Hb 3MIHHHX, IO XapaKTepU3YIOTh
CHCTEMY.

OpHi€r0 3 Cy4acHUX TEHJACHIIM PO3BUTKY TEXHIKH € (popMyBaHHS Ha
MOBEPXHAX  JAeTalell  pI3HOMAHITHHX  TOKPHUTTIB 31  CHCIiaJbHUMHA
BJIACTHUBOCTSIMH, IO BiAPI3HAETHCA Bifl BIACTHBOCTEH OCHOBHOTO Tijla JETAI.
MOXIIHBOIO TEXHOJIOTIEI0 OTPHMAaHHS TAKOTO POy HOKPHTTIB € TEXHOJOTIS
0Ca/KCHHS MIKPOYaCTHHOK.

BuaiisioTh YOTHPH OCHOBHI THIHM OCa/DKEHHS [2], pa3oM BOHH
OXOIUTIOIOTH HIMPOKE KOJIO SIBHUII PEabHOTO CBITY.

L1i yotupy THIIM MarOTh JesiKi criibHi pucH. [lepin 3a Bce, ocaKeHHs
OyAyeThCcs Ha OJHOBHMIpHIM oOnacTi, 31 meBHOK mupuHOW [3]. Y pi3Hi
MOMEHTH 4Yacy HEBEJMKUI 00’€KT (3a3BMYail KBajupaT) 3°sBISIETbCS HaJ
o0xacTio 1 Majae BepTUKAIbHO BHU3, Ha Oynb-skuit kpail. [llo BinOyneTbes B
MOMEHT HaOJIKEHHS, K OYAyThb POCTH CTEKH 00 €KTIB, 3aJICXKHThH BiIl TOTO,
SKWAH THUIT MPOLIECY OCAIPKEHHS PO3IIISIAETHCS.

[Mepmmit TMI OCaKEHHS! YaCTHHOK 1I€ THUI BUIAIKOBOTO OCAKEHHS,
foro 300pakeHO Ha PUCYHKY la.

e HaimmpocTimmii 3 ycixX mporeciB oca/pKkeHHA. BiH momsrae BToMy,
10 OJMHUYHUN 00 ’€KT MPOCTO Majae Ha HaWHWK4Ye HesaHsaTe wmicie. llei
MpOLIEC HA3UBAETHCS BUIIAIKOBUM OCAJKEHHSIM, ajleé TEPMiH «BHIIAJIKOBHID) He
€ BUNpaBiaHuM. Bei Mozieni, o po3misiaaoThes, € BUNAAKOBUMHU.

Jlpyruii TN — BUNAIKOBE OCAPKEHHS 31 3MIILIEHHM, HOro 300pakeHo
Ha pUCYHKY 10.

Leit BapiaHT mikaBUi THM, IO 00’€KT Maja€ Ha HE3aHHATY AUISHKY,
Ta TOTIM TMajae B HAHOMIDKYEe MicCIe, II0 Ma€ MiHIMaJIbHY BHCOTY. SIKIIO
HaJiHHs BiOYJIOCS Ha Miclie 3 HIDKYUMH CTOPOHAMH 3 000X OOKiB, TO 00 €KT
BUIIAJKOBO BH3HAYMTh NOAAIBIIMK OUIAX mepeminmieHHs BHU3. OO0’ekT
PYXa€eTbCsl MO MNUIAXY HAWMEHIIOro Omopy IpH NOAOJIAHHI JIOKAIBHUX
nepemko/. Lle Ha3MBaeThCS OCAIPKEHHSIM 3 3MIIIECHHSIM.

Tperili Ta 4eTBEepTHH THUNM OCAKEHHS 1€ OajiCTUYHE OCAPKEHHS,
BOHHM 300pakeHi Ha pUCYHKY 1B Ta IT.
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Haii0inpm ckmaHUM MPOLECOM OCaKCHHs € Oamictmyne [4]. YV
HBOMY O0’€KT TOTpAaIUIi€ Ha IUISHKY, A€ BiH «IIPIJIUIAE» O IOCTYITHOTO
cycima. Pyxaiouuch BEpTHKAIBHO BHH3, O0’€KT MPHWIIHMIIAE€ IO IEPIIOTO
JIOCTYITHOTO CYCifia y MepIIoMy BHITaJKy Ta IO HACTYIHOTO CYyCiZla y iHIIOMY
BUIAJIKY.

|
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Pucynox 1 — Mopeni ocaKeHHS:
a) Ta 0) — BUMAJIKOBE, B) Ta T') — OAJICTUYHE

IToBepxHeBi Ta CTPYKTYPHI BJIACTUBOCTI arperariB OCaPKCHHS MarTh
OaratompucuuIuTiHapHuil  iHTepec. Oca/pKeHHS YaCTHHOK BiIOYBalOThCS B
pi3HMX (i3NYHUX, XIMIYHUX Ta O10JIOTIYHUX CUCTEMAX 1 IpolLecax.

[Micns aHamizy YOTHPHOX THIIIB OCAUKEHHS MIKpPOYaCTHHOK Oyia
po3pobieHa y3arajbHEeHa MOJENb, sIKa TOETHYE Yy €00l MHOBENiHKY YCix
3a3HAYCHHUX BapiaHTIB.

Jiii MoIemtoBaHHS 3rajJlaHoOro TMpOoIecy, iMiTamii MOBepXHi, Oyia
pearizoBaHa iH(opMaIliifHa cCUCTeMa y BUTJISII OPUTIHAIHHOTO MPOTPAMHOTO
3a0e3MneueH s, M0 IMITye 3a3HaYCHUH Mpolec (PHCYHOK 2).

15! Surface Growth

Pucynox 2 — "'os10BHE BIKHO IporpaMy 3i 3aJlaHUM 3aKOHOM PO3HOALTY

Y mOpoaykTi peanizoBaHO MOXIUBICTH OOWpPATH BXIAHWUH 3aKOH
po3nonity 3i 3MiHOIO MacuiTabyBaHHS (pucyHOK 3). Pesynbratom poboTn
MPOrPaMH € IMiTaIlisi MOBEPXHi, 1110 300pakeHa Ha PUCYHKY 4.
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a5 Surface Growth

Pucynok 3 — MacmraOyBaHHS

Pucynox 4 — YTBOpeHa moBepxHs

BucHoBku. PeamizoBano iHdopMaIiiiHy cucTeMy iMiTamiiHOTO
MOJCITIOBaHHS ()OPMYBaHHs MOBEPXHi B MPOIECI OCAIHKEHHS MiKPOYaCTHHOK,
0 TPYHTYETbCSA Ha PpO3POOJICHIM y3aralpHEHIH MOJENi OCaKCHHS
MIKpoJacTHHOK. B iH(MopMmariifHii cucTeMi 3a0e3nedeHo 3alaHHS Pi3HUX
NOYATKOBHX 3aKOHIB PO3MOIUTY; BiJCTIJKOBYBAHHS PE3YJIBTYIOUOTO 3aKOHY
PO3MOMALTY; MTEPEBIPKY HASBHOCTI HACKPI3HHX TMOPOKHUH; OIIIHKY SIKOCTI
MOBEPXHI 0CAPKCHOTO I1apy.
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