i OT3bIB

Ha asropedepar gauccepramud Yana [Iuus Xemra Ha Temy «PA3SPABOTKA U
UCCIIEJOBAHUE TEXHOJIOI'MM MUKPOIIITAMIIOBKH JIMCTOBbBIX JIETAJIEW U3
HIBETHBIX METAJIJIOB W CIIJIABOB, C IIPUMEHEHUEM UIITAMIIOBOI'O
MHCTPYMEHTA, IIOJIVYEHHOI'O METOIOAMM 3D-IIEYATH», npexacraBieHHOH Ha
COMCKaHHE YYCHOH CTENMeHH KaHAWIaTa TEXHUYECKUX HAyK II0 CHelHajbHocTH 2.5.7 —
TexH0JIOrHH ¥ MalIKHbl 00PabOTKH 1aBICHHEM.

Jluccepranus MOCBsAIIEHA PEIICHHIO aKTyaIbHOM 3a/laul, HalpaBJIeHHOH Ha pa3paboTKy,
MOJICTHPOBAHHE W MPOSKTHPOBAHME TEXHOJOIMM MHKpPOIITAMIIOBKHA IBETHBIX CIUIABOB
HHCTPYMEHTOM, H3roToBNeHHBIM 3D-mevarsio. MHCTpyMeHT siBisieTcss 6a30BOM cocTaBiIAIOMIEH
TEXHOJIOTHH 00pabOTKH METaLIOB J1aBJIE€HUEM, IIOATOMY HUCCIIEI0BAHHS 110 TOUCKY 3P (DEKTHBHBIX
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX PpEIICHUH MOTYT YIy4IINTh XapaKTCPHCTHKH [eTajleil H
CHHU3HUTb TPYJAOEMKOCTh UX H3TOTOBJIEHHU.

PaGota  KOHKpPETHO  TMOCBAIIEHA  PELIEHHK)  TEXHOJOTHYECKOH  IIpobiieMsl
MHKPOIITAMIIOBKH JIHCTOBBIX jAetayieit u3 meau M1, natynu JI63 u amomunus A5, IpUMEHSEMBIX
B MHKPO3JIEKTPOHHOH MPOMBIIUIEHHOCTH. TeXHOJIOrus BOILIOIIEHA Ha IpUMepe pa3paboTKH 1o
BRITSDKKE TeTand «CTakaH4YuK» ¢ MPUMEHEHHEM HMHCTPYMEHTOB LM(POBOro NMPOEKTHPOBAHHS.
WcenenoB iTenbekas 4acTh COJAECPIKHAT TaKHE OTalbl, KaK IMPOEKTUPOBAHME JETalld, BBIOOP
TEXHOJIOT1 YeCKOTO Mpolecca, MPOBEJIEHHE SKCIEPHMEHTOB, aHAIN3 PE3yJIbTaTOB € IOMOIIBIO
MHCTPYMEHTOB IIU(POBOIl METPOJIOTHH.

B aBropedepate KpaTko u3iIaraeTcs COAEpKAHHE INECTH TI71aB. B mepBoi riase
IIpe/ICTaBJIeHbl HCC/IeJOBaHUs B 00J1aCTH MUKPOIITAMITOBKE U IT0Ka3aHa IIpodiieMa «MacImTabHOro
taxTopa», BOZHHKAIOIIAS MTPH pa3paboTKe TeXHOJOrHYECKHX MPOLECCOB JIUCTOBOH MITAMIIOBKH
Majopa3MepHBIX netaned, ocobenHo menee 10 mMm. Bo BTOpo#i riaBe mpHBeieHa METOJHMKa
MCClIeI0BaHus, BBIOMPAIOTCS TMapaMeTphl TEXHOJIOTHYECKHUE ONepalHid BBIPYOKH, BBITSKKH H
IPOOHMBKH 110 H3BECTHBIM aHATMTHYECKHM YPaBHEHHSIM, OIPe/IeIAIOTCS MeXaHHYeCcKe CBOMCTBa
MaTepHasa 10 METOIy OJHOOCHOIO pacTsiKeHus. B TpeTbeil riase IpeicTaBlIeHbl Pe3yJbTaThl
KOMITBIOTEPHOTO IIPOESKTHPOBAHUS W MOJETHPOBAHHUS MPOLIECCA BBITSHKKU ISl Pa3HBIX 3HAYEHUH
Kkoa(durrentor noaodus. OG0CHOBAHO ypaBHEHHE pacueTa MAKCHMAJIbHOM CHJIBI [0 METOIHKE
MHOTO(paKTOPHOTO IJIAHUPOBaHHs KCIIepUMeHTa. B 4eTBEpTOil rmaBe 1aHa NOC/IeA0BaTENbHOCTD
onepaluii H3roTOBIEHUS U OLIEHEHBI TOYHOCTHBIE XaPAKTEPUCTHKY HHCTPYMEHTA, OJTY4YEHHOr0
U3 METAUIOB W IOJIUMEPOB IO TexHomorusMm 3D-nmedatu. Pa3zpaboTanHo crnenuasd3MpoBaHHOE
o0opy0oBaHKe JUIs BBIMOJHEHUS Ollepaliii MUKPOLITAMIIOBKH. B nsiToii riaBe HccnegoBad H3HOC
IIOBEPXHOCTH HHCTPYMEHTH H OCYLIECTBIICHA BalHJalMd IIOJIYYEHHBIX Ppe3yJIbTaTOB C
pe3yJbTaTaMH YMCIEHHOT0 MOIETUPOBaHUs. B mecToi riaBe nokasansl NpUMepsl H3rOTOBIICHHS
HECKOBKMX MHKpOJeTalTed, KOTOphle MOTYT OBITH BHEIPEHBI B MHKPO3JIEKTPOHHYHO
IIPOMBIIILT 2HHOCTE, BEITIOJIHEHO 00CYXK/IEHHE MOTyYeHHBIX pe3yIbTaToB.

OCHOBHBIMH Hay4HBIMH pe3yJibTaTaMH paOOThI SABIIAIOTCS:

- KOMIUIEKCHBIE HCCJIEIOBAHHA TEXHOJIOTHH MMKPOLITAIIOBKH C IOMOIIbIO MHHHATIOPHBIX
MHCTPYMEHTOB, H3TOTOBJIEHHBIX aZITHBHBIMH METOIAMH;

- MaTeMaTH4ecKas MOJENb MATH()AKTOPHOTO YpaBHEHHS PErPecCHH M3MEHEHHs MaKCHMaJIbHOH
CHIIBI Ae)OpMHPOBAHHS OT TEXHOJIOTHUECKHX ITapaMEeTPOB;

- pe3ynbTaThl JKCINEPUMEHTATBHBIX MCCIEIOBAaHWH, ITONYYEHHBIX Ha CHEIHATH3HPOBAHHOM
CTEH/IE, MPE/ICTABIISIOUIEM U3 ce0sl MEXaTPOHHYIO CHCTEMY, OCHAIEHHYIO JaTYMKAMH H3MEPEHH
CHJIBI M KOHTPOJISE [IepeMelleH s TYaHCOHa;

- TOYHOCTHBIE XapaKTEPUCTUKU HHCTPYMEHTOB MHKPO1e(OpMUPOBaHUS 11t popMoodpa3zyromen
M pa3/e/IMTeNbHOM Ollepaluii Ipy MOMOIIH OECKOHTAKTHOM cucTeMbl 3D-cKkaHMpPOBaHUS.

[IpennoxeHHbIE THCCEPTAHTOM BEIBOIEI M PEKOMEHIAIIHH COOTBETCTBYIOT LIENH H 3a7a9aM
MCCIIeI0BAHUS, SBIIAIOTCS YOSIUTETEHBIMA H JOCTOBEPHBIMH. JTO CIIOCOOCTBYIOT METO/THYECKOMH
MOCTAHOBKE M PELICHHIO OPraHM3alMOHHBIX, TEXHHYECKHX M IPOrPaMMHBIX BOIIPOCOB,



CBS3aHHBIX C IEPCIEKTUBHBIM BHEAPEHHEM HHCTPYMEHTOB NHM(POBOro IPOM3BOJICTBA Ha
NPENPUATHSIX, TTOBLIIIEHHEM KaueCTBa H TOUHOCTH H3TOTOBJIEHHS TPOIYKIIUH.
[To aBTOpedepary HMEOTCA 3aMEYaHMS.

1) [IpecTaBNeHHBIA JIMTEPATYPHBIH 0030p OCHOBaH Ha paboTax 3apyOexHBIX
HUccieoBaTenei.

2) Her aHanm3a TEXHOJOrHYECKOro 0OOpYNOBaHHs JUIsi M3rOTOBIEHHS MOAOOHBIX
neTanei.

3) OTCYTCTBYIOT KOHKPETHbIE TPeOOBaHHMsA K JCTAIAM, KOTOpbIE NMPEABABIAIOTCA B

MHKPO2JIEKTPOHHOMN IPOMBILUICHHOCTH.

OnHako OTMEYEHHEIE 3aMeYaHtsl He CHHXKAIOT LIEHHOCTH pabOThI M BAKHOCTH IOy 4EHHBIX
B Hell pacyeTHO-IKCIEPUMEHTAIBLHBIX PE3YIETATOB.

Asropedepar muccepranun Yana J1.X. moka3sBaeT MHOIOCTOPOHHHH MTOJXOA B PEIICHUH
NocTaBlIeHHOH IpoGiemsl. PaboTa sipisieTest 3aKkOHUEHHOM B 00bEMax chopMy IMpOBaHHBIX 3a/1a4.
Jlucceprainms cooTBeTCTBYeT TpeGoBaHuAM, mnpeabsBaseMbiMd BAK k muccepraumsM Ha
COMCKAaHME YY&HOH CTeNeHH KaHauaaTta TeXHMYeCKHX Hayk, a e asrop, Yan [lunb XbIHT
3aC/Iy)KHBAeT PUCYXICHUS YYEHOH CTENEeHH KaHIuAaTa TEXHHYECKHX HAYyK [0 CNelHalbHOCTH
2.5.7 — TexHOnOruy ¥ MaImuHBI 00pabOTKH JAABIICHHEM.

K.T.H., CTAPIIHI HAy4YHbIH COTPYIHHUK
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51, UcakoB Brnagumup BrnaguMupoBHy, Jar0 COrjacHe Ha BKIIIOYEHHE CBOMX MNEPCOHAIBHBIX
JaHHBIX B JIOKYMEHTBHI, CBs3aHHBIE C 3amuToi auccepranun Yana Jlunp XpHra Ha Temy
«PABPABOTKA W  MCCIEJOBAHME TEXHOJIOTMM  MHMKPOILUTAMIIOBKH
JIMCTOBBIX JETAJIEM U3 IIBETHBIX METAJIJIOB U CIIJIABOB, C IPUMEHEHUEM
HITAMITIOBOT'O UHCTPYMEHTA, I[IOJIVUEHHOI' O METOIAMM 3D-IJELIATI/I »,



