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1. HEJIX OCBOEHUA

1.1 | OTpa3uts mocieHue TOCTIXEHNUSI B YICHHH O MarHeTH3Me KOHJJCHCHPOBAHHOTO COCTOSIHUS BEIIECTBA, X PONIb B
CO3/1aHMH HOBBIX (DYHKIIMOHAJTBHBIX MArHUTHBIX MaTEpUAIIOB, PACIIUPSIONINX BO3MOKHOCTH MOCTPOEHUSI IEPCIEKTUBHBIX
9JIEMEHTOB M YCTPONUCTB MArHUTHOMN 3JIEKTPOHHUKHY, HAHOIEKTPOHUKH M MUKPOCUCTeMHON TexHUKH. ChopMHUpoBaTh
IIPE/ICTABIECHIS O COBPEMEHHOM COCTOSTHUH (PU3MKH MarHUTHBIX SIBJICHHUH, KIIACCU(PHUKAIIMN BUOB MarHETH3Ma
KOHJIEHCHPOBAHHBIX CPeJ], B TOM YHCIIe HU3KOPa3MEPHBIX 00BEKTOB PA3THIHON TOMOIOTUH, Pa30aBIEHHBIX U
TeTEPOreHHBIX CHCTEM, O MEXaHU3MAaX UX IIepEMarHHYMBaHUs, 00 0COOCHHOCTSX MarHUTHBIX SBJICHHH H MPOLIECCOB B
9THUX CHCTEMax M MarHUTOIMHAMHKE B IEPEMEHHBIX MATHUTHBIX ITOJISX.

1.2 | npoaeMOHCTPUPOBATH IPUMEPHI UCIIOIB30BAHUS SBJICHUN U IIPOLIECCOB, UMEIOIIUX MECTO B MATHUTOYIIOPSIOYEHHBIX
TeJax O CIOKHOU CTPYKTYPOH ¢ y4eToM pa3MepHOTro (akTopa, B COBPEMEHHBIX YCTPOMCTBAX MarHUTOIEKTPOHHKH,
CIIMHTPOHUKH, MUKPO- ¥ HAHOCHCTEMAX.

1.3 | [ToATOTOBHUTH OCHOBY AJISI OCBOCHHS KYPCOB (DH3HKU (PepPPHUTOB, AMEKTPOANHAMIKH THPOMArHUTHBIX CPEl], TEXHOJIOTHH
MaTepuaoB U IEMEHTOB CIIHHTPOHUKH U CIIMH-BOTHOBOI! AMEKTPOHUKH, (DM3UKU U TEXHUKH MarHUTHOH 3aIHCH,
MarHUTHBIX MaTE€PUAIOB U1 MUKPO- ¥ HAHOTEXHMKH, PaJHOIIONIOIAOIINX U PAJHO0TPaKAIOIIAX MaTEPHAIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbnox OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJI51) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 | BeicokoBakyyMHOE 000py/IOBaHHE B TEXHOJIOTUH HAHO- H MHKPOCHCTEM

2.2.2 | KomnbroTepHbIE TEXHOJOTHH B HAYYHBIX UCCIIEOBAHUSAX

2.2.3 | MarHuTHbIC MaTepHAIIBI 11 MUKPO- U HAHOCHUCTEM

2.2.4 | MeccbayspoBCKasi CIIEKTPOCKOIHS MATEPHUAIOB MATHUTOSIEKTPOHUKHA H MUKPOCHCTEMHOM TEXHUKH

2.2.5 |Meroasl Uccae0BaHUS MAaTEPHAIOB

2.2.6 | Merponorus,cTaHIapTU3alus U CepTU(UKALS HAHOCTPYKTYP

2.2.7 | MHEKpOIIpOLIECCOPHBIE U MUKPOKOHTPOJUIEPHBIE CHCTEMBI. YacTh 2

2.2.8 |HayuHo-uccrnenoBaTenbcKas NMPAKTHKA

2.2.9 |CroennambHbIe BOIPOCH! (PU3MKH MAaTHUTHBIX SIBICHUH B KOHJCHCHPOBAHHBIX cperax. YacTs 2

2.2.10 |Marepuaisl 4 31€MEHTbI CIMHTPOHUKU U CIUHBOJIHOBOMH JIEKTPOHUKU

2.2.11 |MeramryriaepoiHble KOMIIO3ULMOHHbIE HAHOMATEPHUAJIBI

2.2.12 | Meronpl cuHTE3a YTIIEpOJHBIX HAHOMATEPHAJIOB

2.2.13 | MonekynspHo-mryukoBasi 1 MOC-ruapuaHast TEXHOJIOTUN

2.2.14 |IlpaxTuka Hay9HO-TEXHHYECKOTO IIEPEBOJIA 1 JIENIOBAs IIEPEITHCKa, BTOPOH HHOCTPAHHBIN SI3BIK (QHTITHHCKHUI S3BIK)

2.2.15 |IlpakTuka Hay9HO-TEXHHYECKOTO MIEPEBOJIA U JIENIOBasl MIEPEITHCKa, BTOPOH MHOCTPAHHBIN SI3BIK (HEMEIIKUH S3BIK)

2.2.16 |ITIpakTHKa HAyYHO-TEXHHYECKOTO IMEPEBOJIA U JICIOBAs IEPENHCKa, BTOPOH MHOCTPAHHBIN A3bIK ((DPaHITy3CKUH SI3BIK)

2.2.17 | TIpuGopsl U yCTPOHCTBA MATHUTOIICKTPOHHKH

2.2.18 |Ilpomecchl mory4eHus HAHOYACTULL U HAHOMATEPHAJIOB

2.2.19 | TexHonoruu nojyuyeHUs: MaTepHaIoB

2.2.20 | DnekTperTbl, MyabTU()EPPOUKH, MATHUTOIIIEKTPHUUECKHE SIBIICHUS

2.2.21 | DnuoHHast TEXHOJOTHS B MUKPO- U HAHOMHIYCTPUH

2.2.22 |IloaroToBKa K MpOLERype 3alUThI U 3aIIUTAa BBITYCKHOH KBaTU(PHKALIMOHHON paboThI

2.2.23 |IlpennumniaomMHas MpaKkTUKa

3. PE3YJIbTATBI OBYYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMITIETEHIISAMUA

OIIK-1: CriocoGeH cTaBUTh M PellIaTh HHKEHEePHbIe M HAYYHO-TeXHHYeCKHe 3a1a4U B 00J1aCTH HAHOTEXHOJIOTHI 1
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX H
MaTeMaTH4eCKUX MojieJieil, IPUMEHATh B NPO(ecCHOHATBHOIl JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHHUS B
MEKIACIUIIIHHAPHBIX 00J1aCTSIX

3HaTh:

OIIK-1-31 Nmeth o01enHKeHepHbIe U €CTECTBEHHOHAYYHbIE 3HaHUsI B 001acTH (PU3KMKU TBEPAOro Teja, OCHOB MarHeTu3Ma

OIIK-1-32 O6nagaTs 3HaHUAMH B 007acTH 00pabOTKH JaHHBIX C TIOMOIIBIO AKETOB MPHUKIAIHBIX IPOIpPaMM, METOJIOB
CTAaTHCTHYECKOTO aHAJII3a M MOAEINPOBAHHS




IIK-4: Cnoco0HOCThL (hOPMY/IUPOBATH LN H 321241 HAYYHBIX HCCJIE0BAHNUN, PeaIu30BbIBAThL UX BHepPeHUE B 00/1aCTH
MaTepHAI0BeJeHHs] U TeXHOJOTHU MaTepUAJIOB ISl MUKPO- 1 HAHOCHCTEM B COOTBETCTBUHU € TeHJACHIUSIMHU H
NepCeneKTHBAMH Pa3sBUTHS MHKPO- H HAHOCHCTEMHOI TEXHHKH, YJHeprocéeperalomux TeXHOJIOTHI U HCI0Ib30BAHHEM
NOCJIEAHUX JOCTHKEHHMI HAYKH U TeXHUKH

3HaTh:

[1K-4-31 - ¢uzuueckue cBOMCTBA MATHUTHBIX CHCTEM Pa3JIMYHON Pa3MEPHOCTH, BIUSHUS TIOHIKEHHS Pa3MEPHOCTH Ha (DM3MYECKUE
ABJICHUA B MUKPO- 1 HAHOCUCTEMAX IS UX UCIIOJIB30BaHUA B COOTBETCTBUU C TCHACHIINAMMN U NEPCIICKTUBAMU Pa3BUTHA
COOTBETCTBYIOIIUX OTPACICH TEXHUKU

YK-1: Crioco0eH ocylecTBIATh KPUTUYECKUH aHAJIM3 HOBBIX U CJI0KHBIX HHKECHEPHBIX 00bEKTOB, IPOLECCOB M CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, IPOOJIEMHBIX CHTyallHil HA OCHOBE CHCTEMHOT0 IO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTyaJbHbIC METOIbI U3 CYLIECTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPHUMEHTAJbHBIX METOA0B UJIH HOBBIX H HHHOBALIMOHHBIX METOJ0B, BLIPA0aThIBATh CTPATErHIO AeiicTBUMH

3HaTh:

VK-1-33 - pusudeckue SBICHU, ONpeIeIsronIre paboTy MPHOOPOB M YCTPOUCTB MATHUTHOH 3JIEKTPOHUKH, HAHOICKTPOHHKH H
MUKPOCHUCTEMHON TEXHUKH;

VK-1-32 - B3auMOCBsI3b MEX]y NOJI0KEHHUEM XUMHUYECKOT'0 JJIEMEHTA B IEPUOAUYECKON CUCTEME, CTPOSHHEM €T0 IEKTPOHHBIX
000JI0YEK U MarHETU3MOM aTOMOB (MOHOB)

VYK-1-31 - knaccudukannio MarHUTHBIX BEIIECTB M0 Pa3InYHbIM NPU3HAKaM (CTPYKTYpHOE COCTOSIHUE, BUA Maruetusma (ciabo- u
CHJIbHOMAaTrHHUTHBIE BEIIECTBA C Pa3]IMYHON BHYTPEHHEH MarHUTHON CTPYKTYpOIi), HOIpa3/iesiecHie Ha MArHUTOMSTKHE U
MarHUTOTBEP/IbIC MATHETHKN);

IIK-4: Cnoco0HOCTB (hOPMY/IHPOBATH LN U 321241 HAYYHbIX HCCIIE0BAHNUN, Pealu30BbIBATh UX BHeJpeHUe B 00/1aCTH
MaTepHaIoBeJeHHs] U TeXHOJOTHU MaTepUAJIOB /IS MUKPO- M HAHOCHCTEM B COOTBETCTBUH € TeHIAeHIUSIMHU H
NepcneKTHBAMH Pa3BUTHSI MUKPO- H HAHOCHCTEMHOI TEXHUKH, JHeProcoeperalonnx TeXHOJIOTHi M HCMOIb30BaHHEM
MOCJIeIHUX TOCTHKEHN HAYKH 1 TeXHUKH

YMmerb:

[IK-4-Y'1 dpopMynaupoBaTh LETH U 3aJa9l HAYYHBIX UCCIICIOBAHMMA

OIIK-1: Crioco0eH CTABUTH U pPelIaTh HHKEHEPHbIE U HAYYHO-TEXHUYECKHE 321a4U B 00J1aCTH HAHOTEXHOJIOTHI 1
MHKpOCHCTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTH4YeCKUX Mojelieli, IPUMEHATh B MPOGeCcCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHTaAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIACHUIITHHAPHBIX 00J1aCTSIX

YMmerb:

OIIK-1-Y1 pemats 3aga4qu B 001aCTH IPOGeCCHOHANBHOI NeATeTbHOCTH

YK-1: Cnocoden OCYHIECTBJIATH KpI/ITI/l‘leCKI/Iﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKCHEPHBIX Oﬁ'BEKTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIVIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHbIX chyaunﬁ HA OCHOBE¢ CUCTCMHOI'0 IMOaX0/1a, BblﬁpaTb U NPUMCHUTH
Hauo0oJ1ee MOAXOAAIINE U AKTYaJbHbIC€ METOAbI U3 CYHICCTBYIOIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJbHBIX METOA0B UJIM HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuid

YMmerb:

VK-1-V1 - npeacraBiarh pe3yabTaThl UCCIECIOBAHUI, PACUETOB B BU/IEC HAYUHBIX OTUETOB U IPE3CHTAINN

IK-4: Cnoco6HoCcTh (OPMYJIUPOBATH LeJIM U 32Ja4H HAYYHBIX HCC/Ie0BAHUN, PeaIN30BbIBATHL UX BHE/IPEHUE B 00J1aCTH
MaTepHaJoBeeHUsI U TEXHOJIOTUH MATEPHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIeHIMSIMHA H
NMepCneKTHBAMH Pa3BUTHS MUKPO- H HAHOCHCTEMHOI TEXHHKH, JHEProcdeperaonnx TeXHOJOTHIA U HCIOIb30BAaHHEM
MOCJeTHUX AOCTH:KEHUH HAYKH U TeXHUKHU

Baanernb:

[IK-4-B1 - HaBBIKaMH JIOTUYCCKOIr0, TBOPUYCCKOT0 U CUCTEMHOI'O MBIIIJICHUS TP U3YyYCHUN (1)I/ISI/I'-ICCKI/IX SIBJICHHH B U3ACINAX
OJICKTPOHUKHU YU MUKPODJIEKTPOHUKH,

YK-1: Crioco0eH ocylecTBIATh KPUTUYECKUH aHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IPOLECCOB M CUCTEM B
MEKIMCUUINIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCINEPUMEHTAJILHBIX METO0B MJIM HOBBIX M MHHOBALIMOHHBIX METO0B, BLIPA0ATHIBATh CTPATErHIO el CTBUI

Baaaernb:

VYK-1-B1 - 0cHOBHBIMH IIPOrPaMMHBIMH ITPOYKTAMH IS IIPEICTABIICHHUS MTOJTYICHHBIX PE3yJIbTaTOB

OIIK-1: Crioco0eH CTaBUTH U peliaTh HHKEHEPHbIE U HAYYHO-TeXHUYEeCKHe 321a49U B 00/1aCTH HAHOTEXHOJIOTHI 1
MP[KpOC]/ICTeMHOﬁ TEXHUKH U HOBBIX MECKTUCHUIVIMHAPHBIX HAIIPABJICHUAX HA OCHOBE €CTECTBCHHOHAYYHbIX U
MaTeMaTH4YeCKUX Mojelieli, IPUMEHATH B NPo¢ecCHOHAILHOM 1eATeIbHOCTH 3HAHUA PyHIaMEeHTAIbHbIX HAYK, 3HAHUS B
MEKIACIUTIITHHAPHBIX 00J1aCTSX

Baangern:

OIIK-1-B1 meronamu MaTeMaTHYeCKOro aHaIN3a U MOAETHUPOBAHUS




OIIK-1-B2 naBbikamu npohecCHOHATBHOMN JeITETbHOCTH Ha OCHOBE MPUMEHEHHSI €CTECTBCHHOHAYYHBIX H O0IEHHKCHEPHBIX
3HAHUI




