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OOCTOMHCTBA MOOEPHU3ALIUU U ITOJTHOM ABTOMATU3ALIUU I[IPU
ITPOU3BOOCTBE HAHOMATEPHAJIOB

bensieB AuTOH UropeBu4

CTyHOeHT, Kadeopa TeJIeKOMMYHUKAIIMOHHEIX CUCTEM YDUMCKOT0O TOCYyJapCTBEHHOTO TEXHUYECKOTO
aBUAIIMOHHOIO yHUBepcurera, PO, r. Ya

MapkoBa Ekarepuna UBaHOBHa

CTYHOEeHT, KadeIpa TeJIeKOMMYHUKAIMOHHBIX CUCTEM Y(DUMCKOT0 rOCyJapCTBEHHOTO TEXHUYECKOTO
aBHUAIlMOHHOIO yHUBepcurera, PO, r. Yoa

Tonmonbckuii HUKuTa AHIApeeBHY

CTyHOeHT, Kaderpa TeJIeKOMMYHUKAIIMOHHBIX CUCTEM YDUMCKOT0 TOCYJapCTBEHHOTO TEXHUYECKOTO
aBUAIIMOHHOIO yHUBepcureTta, PO, r. Yoa

ITocmegHue MOCTUXKEHUS TEeXHOIOTUH aBTOMATU3AIMN U POOOTOTEXHUKY OTKPHIIM BO3MOXKHOCTH
HEeTOCPeICTBEeHHOTO YYaCTHs OlepaTopa JIUIh B KOHTPOJIEe Ipollecca IPOu3BoACTBa. Bes
TTOTEeHIIMAIbHO OITaCHas YacTh PabOTHl B TAKOM CJIy4yae BO3JIaraeTcs Ha CIellralbHbIe
MeXaHU3WPOBAHHBIE CTPYKTYPEI. ABTOMaTHYeCcKasi COOpKa HaHOMAaTepPHUaJIoB IIPU ITOMOIITH
HAHOPOOOTOB - CIIEAVIOIIHM 9TAll PAa3BUTHUS HAHOTEXHOJIOTHH.

KonBeliepHbIe LMKJIIBI C MCIIOIb30BaHMEM TAaKMX TEXHOJIOTUU MOKa He 9KCHIyaTUupyioTcsa. OgHako
pasnuyHble 1abopaToOpHbIE YCTAHOBKY, IPOU3BOANUTEILHOCTh KOTOPHIX TOCTATOYHO BEIUKA,
GYHKIMOHUPYIOT yKe B HacToAmui MoMeHT. OcoOnle ycIiexu B 3TOM 06JIaCTU MOKa3bIBaeT
KoHIenuus Ramona [1]. PaccMoTpuM KpaTKO YCTPOMCTBO IMOJ0OHOM yCcTaHOBKU. Pabouyum
MIPOCTPAHCTBOM [Jis 00pabOTKU CIyKUT BaKyyMHas KamMepa. BHyTpu KaMephl QYHKIIMOHUPYIOT OOUH
WJIM HECKOJIBKO HAaHOPOOOTOB, KazKObIM M3 KOTOPHIX ITPEICTaBIsIeT COO0M aTOMHO-CHUIIOBOM
MUKpPOCKoIl (ACM) co crienuaibHLIM IIPOTPAaMMHBIM 00eCIIeYeHUEM, TTI03BOJISIONIUM OIIEPUPOBATH C
YacTUIlaM¥U Ha aTOMapHOM YPOBHE. 3a BCeM IIPOIIECCOM MPOM3BOACTBA HAOIIOMaeT KaMepa CUII0BOTO
3JIEKTPOHHOT0 MHKpPOcKoma (COM), KoTopasi IIpy IIOMOIIM IIPOTPAaMMHOI0 00eCIIeuyeHus,
nogpgepzxkuBaroImiero 3-D MogenupoBaHue, 00eceYnBaeT HEITPEePHIBHEIN BU3YaJIbHBINM KOHTPOJIb Haf
onepalnusMy, HaXOOIIIUMUCS B Auara3oHe KaMeps [1].

Braepgpenue momoOHEIX YCTAaHOBOK Ha IIPOM3BOACTBEHHBIE KOHBENEPHl MOTJIO OBl PEIIUTh
OOJIBIIMHCTBO TPYLHOCTEN, CBA3aHHBIX C TPOU3BOACTBOM HaHOMATEPHUAJIOB, ITIOBLICUTL UX KaUeCTBO U
OOCTYITHOCTS [2]. OmHaKo [Jjid 9TOro HeoOXOOUMO pelleHue psana npobsem. OHU CBA3aHHEL B
OCHOBHOM C IO3UILIMOHUPOBaHUEM MOOMIITLHEIX HaHOPOO0TOB ¢ ACM, HErmocpenCcTBEHHO
y4aCTBYIOIIUX B IIpoilecce 06pabOTKM, M OTJIaJKON cuCcTeM 00paTHOM CBsI3U u Bulyanulauuu COM.
,]:[J'ISI penieHusa prnHOCTef/'I UCIIOJIB3YIOTCS CIielraJIbHbIEe JAaTYUKKU, HHTETPUPOBAHHBIE B OCHU
MOOUIBHBIX HaHOPOO0TOB [1]. OHM CO3malOT CHElHaJIbHYI0 CEHCOPHYIO CUCTEMY, KOTOPAs IT03BOJISIET
OTCJIeKMBATh ITO3UIINK YCTPOUCTB HAa OCHOBE BXOOHBIX HaHHEIX. CoBMeCcTHO ¢ COM m ero
BU3yaJIbHOU CHCTEMON MOLEIUPOBaHMUS 3TO 00eCIIeYnBaeT JOCTAaTOYHO BEICOKYIO IT0 CKOPOCTHU
00paTHYIO CBSI3b, IIO3BOJISAS OIIEPATOPY KOHTPOJIMPOBATh aBTOMaTU3UPOBAHHLIN IIPOILIECC HA BCEX
JTanax.

PazpaboTkoil MOOMIbHEIX HAHOPOOOTOB, CIIOCOOHBIX BHIIIOJIHATE HAHOMAHUIYJIMPOBaHNE 3aHSITHI
MHoTHue nabopatopuu. Pe3ynbTaThl X paboTH OYOYT BUOHHI V2Ke B ONmXKaiiiine necatuietus. EIe B
2013 romy mIpoOu3BOOUINUCE OIlepPalyy 10 U3TOTOBJIEHHUIO C IIOMOIIIBI0 YCTAHOBOK Ha OCHOBE
HaHopo60TOB ACM HaKOHEYHUKOB, YCUJIEHHHBIX YTJIEPOAUCTHIME HAHOTPYOKaMu, U rpadeHOoBhbIX
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xmonbeB[3]. Co3maHue MPOMBIIIIEHHBIX KOHBEHEPOB, UCIOJIB3YIOININX ITOI00OHEIe TEXHOJIOTHUH, Cerdac
SIBJISTIOTCSI JIWIITE BOITPOCOM BpeMeHU U (hMHAHCHUPOBAHMUSI.

OTrpoMHO KOJTMYECTBO HOBATOPCKUX PEIIIeHUI, KOTOPhIe BO3MOKHEI [IJIsT COBEPIIIEHCTBOBAHUS CAMUX
HaHOTexHOoyorui. Ho e1é 6oee BETMKO KOITUYECTBO OTPAC/Iel, KOTOPhIE MOXKHO MOOEPHU3UPOBATH
¥ aBTOMATHU3UPOBATH C IIOMOIILI0 HAHOTEXHOJIOTHH: CIIellnaIbHbIe HAaHOPOOOTHI, OCYIIECTBIISIONINE
XUPYPru4ecKoe BMeIlaTeIbCTBO aBTOMATUUYECKH C IPeNeIbHO BO3MOXKHOU TOUHOCTHIO;
TPaAHCIIOPTHAs CUCTeMa, CHaOKeHHas CleluaIbHBIMU aBTOMAaTHYE€CKUMHU HaHOJaTUYUKaMH,
rnepenarninruMu I/IH(l)OpMa]_[I/IIO B MUHHU-KOMIIBIOTED, BeJIYIlII/IfI MaIllMHY CaMOCTOSATEJIbHO, OCTAaBJIdA Ha
BOOUTEJIA JIUIITH HeO6XOHI/IMOCTb HA3BATh KOHEYHYIO TOYKY MapIIPyTa; pO6OTI/I3I/IpOBaHHbIe
KOHBeI:IeprIe JIMHUHU, ITPOU3BOOAININE ITPAKTUYECKN JII00BIE u3peinunda U Hy2KOarluecd JIUIIb B
omepaTope, KOHTPOJIMPYIOIIEM IIPOIIEeCC.

OpHaKO [yt TOro YToOR ITOmOOHBIe TPOEKTH, HAIIOMUHAIOIIME HayUYHYI0 (GaHTaCTUKY, OBIITH
OCYIIIeCTBUMBI, HE0OXOAUMO MOOUTHCS HU3KOM ce0eCTOMMOCTH, a TaKXkKe BEICOKOU OJOCTYITHOCTH U
Oe3omacHOCTH HaHOMaTepuasnoB [4]. [Is 9Toro u HeoOXoguMa aBTOMATH3AIUs U MOOePHU3AIIUST
ITPOLIECCOB UX ITOTyYEeHHUSI.
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