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OILIEHKA PA3BUTHUSA COBPEMEHHOI'O YPOBHS PA3BUTUA HAHOTEXHOJIOTHUH U
BOITPOCOB ABTOMATHU3AIINUA ITPOLIECCA UX N3TOTOBJIEHUSA
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XacanoB Haunap CaraBaToBHY
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CoBpeMeHHOe HH(POPMAIIMOHHOE 0OIIeCTBO C TPEIIeTOM OTHOCUTBCS K BCEBO3MOXKHEIM pa3paboTKaM
B 00J7TaCTH BBICOKMX TEXHOJIOTHH. [lepemoBbie MOCTUXKEHUS HAYyYHO-TEXHUYECKOI'0 IIPOTPecca BCé
YaIre CTaHOBSITCS PACIPOCTPAaHEHHBIMH W O0IIEIOCTYIIHBIMU, MOIEPHU3UPYSI U OOHOBIISAS BCE
ACIIeKTHI YeJI0OBeUYEeCKOM KU3HU [2].

C koHIla XX BeKa MBI BCE dallle MOXKeM YCJIBIIIATh B AUaI0orax MPUCTaBKy «HAHO», COYETAOIIYIOCS C
CaMbIMM OOBIYHBIMHU CJIOBAMY U BHIPAXKEHUSIMU: HAHOTEXHOJIOTUY, HAHO3JIEKTPOHWKA, HAHONATUYUKH,
HAaHOMAaTEPHUaJIbl U T.[I. DTO CBUOETEILCTBYET O TOM, YTO HAHOTEXHOIOTHUY KaK MePCIeKTUBHAST
OTpacib HOy-Xay HaUYMHAEeT aKTUBHO MCII0JIb30BAThCSA. PacTeT Kak KOMTUYECTBO MPOU3BOJICTB,
HCITONTB3YIOIINX TaKWe TEeXHOJIOTHH, TaK U IMPOAYKIINY, U3TOTOBIEHHOHN C UCIIOIb30BAHUEM
HaHOMaTepuasioB. OrpaHUYUTEIeM BO3MOXKHOCTE!H MCII0JIb30BaHUST HAHOTEXHONTHUH B COBPEMEHHOM
MUpe SBJISIETCSI, Hapsaay ¢ daHTa3uel y4eHbIX U u300peTaTeniel, CII0KHOCTh ITIPOU3BOACTBA
HaHOMATEPHAJIOB ¥ CBA3aHHBLIE C HUM PHUCKHU. AKTyaJibHA U mpobneMa obecrnedyeHus 6€30I1aCHOCTH
ITPU ITPOM3BOACTBE HAHOMATEPHUAJIOB.

OrpomMHOEe KOJIMYEeCTBO HCCJIeMOBAHNM, IPOBOOUMEIX cefiyac B 00/1aCTH HAaHOTEXHOJIOTH, JaeT
3HAYUTEbHBIE TPAKTUYECKUE Pe3yIbTaThl. YKe ceiiuac HaHOMaTepHalbl IPUMEHSIIOTCS BO MHOTUX
oTpacnsx. Ocobble CBOMCTBa 9TUX MaTepPHUaloB aKTUBHO IIPUMEHSIOT B MEIHUIIMHEe, Pa3HOT0 poja
IIPOMBIIIJIEHHOM IIPOU3BOLCTBE, 9JIEKTPOHUKE U AP.

OCHOBHBIM TPEMSATCTBUEM Ha MyTH K MTOBCEMECTHOMY MCIIOIb30BAaHNI0 HAHOMATEPUAJIOB SIBIISIETCS
OOCTAaTOYHO 3aTPATHBLIN M TPYLOEMKUM II0 CBOEM CYTH IIPOIlecc ux Impou3BopacTsa. [Ipobiema
3aKJII04HaeTCda TaK2KXe U B TOM, 4YTO BO3HefICTBHe HaAaHO4YaCTHUII Ha YeJIOBeUYEeCKUH OpraHu3M eH_[é
HeOJOCTAaTO4YHO M3Yy4Y€eHO, 13-3a 4Yero Ha MPEedIpUuiATuAX, 3aHATEIX B 9TOU OTpaciiu HeOGXOJlI/IMO
cobOmomenue Mep 6e30MacCHOCTH, KakK Ipu padoTe ¢ 0c000 OMAaCHLIMU XUMHUUYECKUMY MaTepHUalaMHu.

OrpoMHO KOJIMYECTBO HOBAaTOPCKUX PEIIEeHMM, KOTOPhle BO3MOXKHEI [OJISI COBEPIIIEHCTBOBAHUS CaMUX
HaHOTexHoJorui. Ho eé 6oee BeIMKO KOITMYECTBO OTPAC/IeH, KOTOPhIe MOXKHO MOIEePHU3UPOBATH
¥ aBTOMATU3WPOBATH C IIOMOIIIbI0 HAHOTEXHOJIOTHH: CellnallbHbie HaHOPOOOTHI, OCYIIIeCTBIISIOIINEe
XUPYPrudecKoe BMEeIIaTeIbCTBO aBTOMAaTUYECKHU C IIPEIEIbHO BO3MOXKHON TOYHOCTHIO;
TPaHCIIOPTHAS CUCTEMa, CHaOXKeHHas CIIelMaIbHBIMU aBTOMATUYECKUMU HaHOOATYNKaMHU,
repenaIuMy “HGOPMAIUI0 B MUHU-KOMITLIOTED, BeOyIINH MalIuHy CaMOCTOSITEIILHO, OCTaBJISISI Ha
BOOUTEIS JIUIIIL HE0OXOIUMOCTb Ha3BaTh KOHEYHYIO TOYKY MapuIpyTa; PoOOTU3UPOBAHHEBIE
KOHBeerprIe JIMHUHY, ITIPOU3BOOAINNE ITPAKTUYIECKHU JII00BIE u3ngeinnda U HyXKJJalluecsd JINIIL B
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omepaTope, KOHTPOJINPYIoIeM mpoiiecc [3].

Bcé 9To maneko He MOJHBIN CIIMCOK TOT'0, YTO JXKIEeT Hac B OuxKauieM OyayieM Pa3BUTHUS
HaHOTEeXHOJIOTHH. OOHAKO OJIsT TOTO YTOOHI ITOOOOHBIE ITPOEKTH, HAIIOMUHAIOIIINE HayYHYIO
(hanTacTUKYy, OBITH OCYIIIECTBUMBI, HEOOXOOUMO OOOUTHCS HU3KOM Ce06eCTOMMOCTH, a TaK¥XKe BHICOKOM
OOCTYITHOCTU U 0€30I1aCHOCTH HaHOMaTepHuasoB. [IJ1g 9TOro u HeoO6XoguMa aBTOMAaTU3aIIUs U
MOIEepPHU3AIMsI IPOIIECCOB UX ITONyUYeHUsI. B COBpeMeHHOM MUpPe 9TO 0CO3HaJIa yKe O0bIllas 4acTh
HAY4YHOT'O COOOIIeCTBa. «YCIIEITHO BBIIIOIHSATD CIIOXKHEIE 9KCIIePUMEHTAJIbHbIE TPOEKTHl ITIOMOTaeT
MeXXOyHapoOHas UHTerpanus Hay4YHBIX U TEXHOJIOTMYEeCKUX KOJIJIEKTUBOB, KaK akaleMUUYeCKUX U
VHUBEPCUTETCKUX, TaK M YaCTHBIX KoMnaHui» [4]. [locnenHue DOCTUKEHUS TEXHOJIOTUN
aBTOMAaTH3AIUM U POOOTOTEXHUKU OTKPHIJIM BO3MOXKHOCTb HETIOCPEACTBEHHOI'0 YYaCTUS OollepaTopa
JIUIITE B KOHTPOJIE IpoIlecca IMPONU3BOACTBA. BCs MOTEHIMAIBHO OMlacHas YaCTh PaOOTH B TAKOM
clIydae BO3JjIaraeTcs Ha CIlelliajibHble MeXaHU3UPOBaHHBIE CTPYKTYPHL.

Pa3BuTHe HaHOTEXHOJIOTUH [ejlaeT uxX Bce 60Jjiee paclpoCTPaHEeHHBIMH U OOCTYIIHBIMH, @ 3TO
3HAYUT, YTO BCE GOJIBIIIE BO3PACTAIOT BO3MOIKHEIE KOHTAKTHl C HAHOYACTUIIAMU KaK PabOTHUKOB
OPEeNIpUAaTAY HAaHOMHIOYCTPUHU, TaK U II0JIb30BaTesIel IPOAYKIIUU. B TaKUX yCIOBUSAX CTAHOBATCS
BaXKHBI UCCIIeOBaHUs, Kacalolirecs 0e30I1acCHOCTH HaHOMaTepHaioB U BO3MOXKHEIX CPECTB
3aIIUTHl OT MOTEHIIUAIPHO BPEOHBIX YacTuIl. Ec/iu mepBrIM BOIIPOCOM 3aHUMMAaETCs HOBas HaydHas
OUCLUIIJIVMHA, IIOJIy4YUBIIasi Ha3BaHUEe «HAHOTOKCUKOJIOTUS», TO BTOpas 3aJada, 3aKJII04aroniasics B
pa3paboTKe aBTOMATUYECKUX CPEICTB KOHTPOJIA, JIOKUTCS Ha IIPeACTaBUTEeIel TaKUX HallpaBIeHUN
Kak CTaHgapTHU3alusa U aBToMatulanusd [1].
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