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AHHOTaIUs padoueil mporpaMmbl Y4eOHOU TUCITUTUIMHBI

CneumnanbHble BONPOCHI PU3MKH MATHUTHBIX
SIBJICHUH B KOHJACHCUPOBAHHBIX cpeaax. Yacrp 2

3aerrmeHa 3a MoApa3aACICHUCM

HanpaBneHHe IOATOTOBKU
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Kpamudukanms
dopma 00yIeHUs
O0mmas TpyI0eMKOCTh

YacoB 1mo y4eOHOMY ILIaHy

B TOM YHUCJIC:

Ay TUTOPHBIC 3aHATUA

camocTosTenbHas pabora

JacCoB Ha KOHTPOJIb

Kadenpa TexHONOrHMM MaTepraioB MIEKTPOHUKU

28.04.01 HAHOTEXHOJIOTMM 1 MUKPOCUCTEMHAS TEXHUKA

HaHOTeXHOHOFI/II/I, MaTepuajibl MUKPO- U HAaHOCHUCTEMHON TEXHHKHU
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OoYHast
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Pacnpezle.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 2(1.2)
Kypee>) Hroro
Henens 18
Bun sanstuit Vi PII viI PII

Jlexunu 25 25 25 25
IIpakrudeckue 26 26 26 26
Hroro ayn. 51 51 51 51
KonraktHas pabota 51 51 51 51
Cawm. pabora 57 57 57 57
Yackl Ha KOHTPOJIb 36 36 36 36
HWroro 144 144 144 144




1. HEJIX OCBOEHUA

1.1

OTpa3uTh NOCIEAHNE NOCTIKECHIS B YICHHN O MarHeTH3Me KOHJCHCHPOBAHHOTO COCTOSIHUS BEIIIECTBA, UX 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
TeJlaX CO CIIOKHOU CTPYKTYPOH € Y4eTOM pa3sMepHOTro (aKkTopa, B COBPEMEHHBIX YCTPOUCTBAX MarHUTOIEKTPOHUKH,
CHMHTPOHHUKH, MUKPO- ¥ HAHOCHCTEMAX.

1.3 | [ToATOTOBHUTH OCHOBY AJISI OCBOCHHS KYPCOB (DH3HKU (PepPPHUTOB, AMEKTPOANHAMIKH THPOMArHUTHBIX CPEl], TEXHOJIOTHH
MaTePHAaJIOB U YJIEMEHTOB CIIMHTPOHUKU M CIIUH-BOTHOBOW 3JIEKTPOHUKH, (PU3UKH U TEXHUKA MarHUTHOW 3aIlHCH,
MarHUTHBIX MaTE€pUaIOB Il MUKPO- 1 HAHOTEXHUKHU, PaJAHONIONIOMAIOIINX U PaAH00TPAXKAIOIINX MaTepPHaIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI'PAMMbI
bnoxk OII: b1.B
2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | AkTyasbHBIE TIPOOIEMBI COBPEMEHHOH AIEKTPOHUKH W HAHODIEKTPOHUKH
2.1.2 | HcTopust u METOJOJIOTHsI HAYKH M TEXHUKH B 0OJIACTH JIEKTPOHUKU
2.1.3 |Meroasl MaTeMaTH4e€CKOro MOAEIHPOBAHUS
2.1.4 | MuKpO- 1 HAHOCHCTEMBI B TEXHUKE U TEXHOJIOTHH
2.1.5 | MukpormpoieccopHble i MUKPOKOHTPOJUIEpHbIE cucTeMbl. YacTh 1
2.1.6 | CoBpemMeHHBIE METOABI TUArHOCTUKH U MCCIIEI0BAaHUS HAHOTETEPOCTPYKTYP
2.1.7 | CneuunanbHbie BOIPOCH! (PU3MKH MAaTHUTHBIX SIBICHUI B KOHICHCHPOBAHHBIX cpenax. Yactp 1
2.2 JucuuminHbl (MOIY/IM) M NIPAKTHKH, IS KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIIUHBI (MOYJ/Is1) HEO0X0AMMO KAaK
npeaulecTBYOLIee:
2.2.1 |MarepHaisl U 31€MEHTHl CIMHTPOHUKU U CIIMHBOTHOBOH MIEKTPOHUKHI
2.2.2  |MerannyriepogHble KOMIIO3ULMOHHBIE HAHOMATEPHAIIbL
2.2.3 [Meronsl CUHTE3a YIIIEPOJHBIX HAHOMATEPUAIIOB
2.2.4 | Monekynsapro-nnyukoBas 1 MOC-runpuHasi TEXHOIOTUU
2.2.5 |IIpakTrka HAyIHO-TEXHHYECKOTO IIEPEBOAA H JAEI0Bas IIEPEIHCKa, BTOPOH HHOCTPAHHBIA A3BIK (aHTITHHCKAH S3bIK)
2.2.6 |IIpakTHka HAyYIHO-TEXHUYECKOTO TIEPEBOAA H JAEI0BAsS IIePEIHCKa, BTOPOH HHOCTPAHHBIH S3BIK (HEMEIKHUH S3BIK)
2.2.7 |IIpakTrka HayIHO-TEXHUYECKOTO IIEPEBOMA H AETOBAs IIEPEIHCKa, BTOPOl HHOCTPAHHBIH A3BIK ((PpaHITy3CKHI S3BIK)
2.2.8  |IIpubOpBI U YCTPOMCTBA MATHATOAICKTPOHUKHI
2.2.9 |IIpouecchl Nony4eHUs HAHOYACTHI] U HAHOMAaTEPUAJIOB
2.2.10 | TexHonoruu nosyuyeHus: MaTepHaIoB
2.2.11 | DnexTpeThl, MyabTHHEPPOUKH, MATHUTOITICKTPHUCSCKHE SIBIICHHS
2.2.12 | OnuoHHAsI TEXHOJIOTHUS B MUKPO- ¥ HAHOMH]Ly CTPUH
2.2.13 |IlomroroBka K MpoLeAype 3aIlUThI U 3alUTa BBITYCKHOM KBATU(HUKAIHOHHON paboThI
2.2.14 |IlpennuniaomMHas IpaKkTUKa

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMITIETEHIISAMUA

OIIK-1: CriocoGeH CTaBUTh M PelIaTh HHKEHEPHbIC M HAYYHO-TeXHUYECKHUeE 3a1a4H B 00/1aCTH HAHOTEXHOJIOTHIi U
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUHMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBEHHOHAYYHbIX H
MaTeMaTH4YeCKUX MojieJieil, IPUMEHATh B NPO(ecCHOHATBHOI JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

3HaTh:

OIIK-1-31 NmeTh oOIIeHHKEHEPHBIC  €CTECTBCHHOHAYYHbBIC 3HAHUS B 001acTH (DU3MKK TBEPAOTO Teaa, OCHOB MarHeTH3Ma

OIIK-1-32 O6nagaTs 3HaHUAMH B 007acTH 00pabOTKH JaHHBIX C TIOMOIIBIO TAKETOB MPHUKIAIHBIX IPOIPaMM, METOJIOB
CTATHCTHYECKOTO aHAIHM3a U MOAEIUPOBAHHS

IIK-4: Cnoco0HoCThL (hOPMY/IHPOBATH LU H 32241 HAYYHBIX HCCJIEJ0BAHUN, PeaIu30BbIBAThL UX BHEPeHUE B 00/1aCTH
MaTepHAI0BeJeHHUs U TeXHOJOTHU MaTepUAJIOB /ISl MUKPO- 1 HAHOCHCTEM B COOTBETCTBUH € TeHIACHIUIMHI H
NepCeneKTHBAMH Pa3sBUTHS MHKPO- U HAHOCHCTEMHOI TEXHHKH, YJHeprocéeperalonuxX TeXHOJIOTHI U HCI0Ib30BAHUEM
NOCJICAHUX JOCTHKEHHMI HAYKH H TEXHUKH




3HaTh:

[1K-4-31 - ¢u3ugeckue cCBOMCTBA MArHUTHBIX CUCTEM PA3IMYHON pa3sMEPHOCTH, BIMSHUS MOHKEHHS Pa3MEPHOCTH Ha (hH3HUECKUE
SBJICHHSI B MUKPO- 1 HAHOCHCTEMAX JUIA UX MCIOJIb30BaHHS B COOTBETCTBUU C TEHACHLUUSAMHU U NEPCIEKTUBAMU Pa3BUTHS
COOTBETCTBYIOIIUX OTpAciIel TEXHUKU

YK-1: Cnioco0eH ocymecTBJIATh KPUTHYECKU aHAJHU3 HOBBIX H CJIOKHBIX HH:KEHEPHBIX 00bEKTOB, MPOLIECCOB U CHCTEM B
MEXKIUCHUIIIIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CP[TyleIPIﬁ Ha OCHOBE CUCTEMHOI0 1moaxoaa, BblﬁpaT]) U NIPUMEHHUTH
HauboJIee MOAXOASIIIME U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIHNX AHATUTHYECKHX, BBIYUCTUTEIHHBIX U
JIKCIEPUMEHTAJIBLHBIX METOIOB WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO JIeiicTBHIT

3HaTh:

YK-1-33 - ¢pusnugeckue sBICHUS, ONpeIeIIoNnIie paboTy TPHOOPOB U YCTPOUCTB MATHUTHOH 3IEKTPOHUKH, HAHORIEKTPOHHUKHU H
MHKPOCHCTEMHON TEXHUKH;

VK-1-32 - B3aUMOCBSI3b MEXY TOJI0KEHHEM XUMHYECKOTO IIEMEHTA B IEPUOJUUYECKON CUCTEME, CTPOSHUEM €TO DNIEKTPOHHBIX
000J109€eK 1 MAaTHETH3MOM aTOMOB (MOHOB)

YK-1-31 - xaccn¢uKaIiro MarHUTHEIX BEIIECTB 110 PA3JIMYHBIM IPH3HAKaM (CTPYKTypHOE COCTOSHHE, BUA MarHeTH3Ma (cimabo- n
CHJIbHOMAarHUTHBIC BEIL[ECTBA C Pa3IMYHOM BHYTPEHHEH MarHUTHON CTPYKTYpOil), oJpa3ie/ieHue Ha MAarHUTOMSITKUE U
MarHUTOTBEP/bIE MATHETHKN);

IIK-4: Cnoco6HoCTh OPMYJIUPOBATH LeJIM U 32241 HAYYHBIX HCC/Ie0BAHHUI, PeaIN30BbIBATHL UX BHEPEHHE B 00J1aCTH
MAaTepHAIOBeAeHNs U TEXHOJOTHH MaTepHAJIOB ISl MUKPO- M HAHOCHCTEM B COOTBETCTBHH C TCHACHIUAMHA H
neperneKTHBAMH Pa3BUTHS MHUKPO- U HAHOCHCTEMHOI TEXHHKH, IHeprocoeperalonnx TeXHOJOTHI U HCIOIb30BaHUEM
MOCJeHUX AOCTH:KEHU HAYKH U TeXHUKHU

YMmerb:

[IK-4-Y'1 dhopMynHrpoBaTh eI U 3aa91 HAy9IHBIX UCCIIEI0BAHIN, peann30BbIBaTh NX IPOBEICHNE B 00TACTH (DM3UKHA MAaTHUTHBIX
SBIICHHUH, MaTePUaIOBEICHUS M TEXHOJIOTUY MArHUTHBIX MaTepUaioB

OIIK-1: Crioco0eH CTABUThH U PelIaTh HHKeHEePHbIe H HAYYHO-TEXHHYECKHe 321244 B 00J1aCTH HAHOTEXHOJIOTHI 1
MMKPOCHCTEMHOH TEXHHKH U HOBBIX MEKIMCUMIIJIMHAPHBIX HANIPABJIEHUX HA OCHOBE eCTeCTBEHHOHAYYHBIX U
MaTeMaTH4YeCKUX Mo/lejieill, IPUMEHSITh B NPo¢ecCHOHAILHOM 1eATe/ILHOCTH 3HaHUs GyHIaMEHTAJBHBIX HAYK, 3HAHUSA B
MEKIMCHUTINHAPHBIX 00J1aCcTAX

Ymerb:

OIIK-1-Y1 pemats 3aga4n B 001aCTH IPOGECCHOHANBHOM eI TeTPHOCTH

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

YMmerb:

YK-1-VY1 - npencraBisath pe3yabTaThl HCCICIOBAHUI, PACUETOB B BHJIC HAYYHBIX OTYCTOB M MPE3CHTALIUIA

IIK-4: CnnocodHocTh (hopMyTHpOBATH LEJIH U 32Ja41H HAYYHBIX HCCIIeJ0BAHN, peau30BbIBATh UX BHEJAPeHHE B 00/1aCTH
MaTepuaJioBe1€HUA U TEXHOJOI'MH MAaTepPUAJIOB 11 MUKPO- U HAHOCUCTEM B COOTBETCTBUU C TCHACHUUAMHA U
nepcneKTHBAMU Pa3BUTHS MHUKPO- U HAHOCUCTEMHOM TeXHMKH, JHEProcoeperaoimux TeXHOJIOTHi U HCI0Ib30BAHHEM
TOCJeTHUX TOCTHKEHH HAYKH U TeXHUKH

Baangern:

[1K-4-B1 - HaBBIKaMH JIOTHYECKOT0, TBOPUECKOTO ¥ CHCTEMHOT'0 MBIILIECHHS IPU U3YyYeHHU (PU3UIECKHUX ABICHUN B U3EIHAX
3JIEKTPOHUKU M MUKPODJIEKTPOHMKH;

OIIK-1: Cnioco0eH cTaBUTh M pelIaTh HH:KEHEPHbIE H HAYYHO-TeXHUYECKHE 321244 B 00/1aCTH HAHOTEXHOJIOTHII 1
MHMKPOCHCTEMHOI TEXHHKH H HOBBIX MEKIHCIUTJIMHAPHBIX HANIPABJICHHUSIX HA OCHOBE €CTECTBEHHOHAYYHBIX H
MATeMATHYEeCKHUX Mo/ieJieli, IPUMEHATh B NPO()eCCHOHAJILHOM 1eATeIbHOCTH 3HaHUA (PyHIaMEHTAIbHbIX HAYK, 3HAHUS B
MEKIUCHUILTHHAPHBIX 00J1aCTSIX

Baanernb:

OIIK-1-B1 Bnagers MeTogamMu MaTeMaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHHUS

YK-1: Cnocoben OCYHIECTBJIATH Kpl/ITI/l‘IeCKl/Iﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKCHEPHBIX 06']>EKTOB, MmpoueccoB U CUCTEM B
MEKAUCHUIVIMHAPHOM KOHTEKCTE, Hp06JleMH]>IX chyaunifl Ha OCHOBE€ CUCTEMHOI'0 moaxozaa, BblﬁpaT]: H MIPUMEHUTD
Han0oJIee MOAXOAsIIIHE 1 AKTYAJbHBbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBui

Baanernb:

VK-1-B1 - ocHOBHBIMH OporpaMMHBIMHA MPOAYKTAMU I IIPECACTABIICHUA IOTYUCHHBIX PE3YJIbTATOB




