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IIpuOopsI U YCTPOMCTBA MATHUTOIIEKTPOHUKH
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rocyJapCcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE BhICIIEro o0pa3oBanus «HallmoHanbHBIN HCCIe0BaTEIbCKUM
texHonornyeckuit yauusepcurer «MUCHUC» mno Hanpasienuto noarorosku 11.04.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHUKA
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coserom HUTY MUCHUC 22.06.2023, nporoxomn Ne 5-23
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Kadenpa Texnonorum MaTepuasioB 31eKTPOHUKH

[Tporokon ot 28.06.2021 r., Ne10
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1. HEJIX OCBOEHUA

1.1 | Llens - HAyYUTh MOHUMAHUIO (DI3UYECKUX MIPUHIUIIOB pabOTHI, KOHIETINH BEIOOPa ()OPMBI MATHUTHOTO JJIEMEHTA U
IapaMeTpoB MAarHUTHOTO MaTepuana Al odecredeHus TpeOyeMbIX HapaMeTpoB pa3padaTbiBaeMON MarHUTONIEKTPOHHON

anmaparypebl.
1.2 | 3agaun:
1.3]1. PackpbITh CYIIHOCTH PE30HAHCHBIX MPOIECCOB, MPOTEKAIOMINX B MArHUTHOM MaTepHalie W yKa3aTh MyTH

BO3ﬂeﬁCTBHH Ha 3TH ABJICHUA.

1.4]2. CcdopmupoBaTh IMpeACTaBICHHS 00 OCHOBHBIX THIAX HEB3aMMHBIX MAarHUTOIEKTPOHHBIX IPHOOPOB U pONU
MarHuTHBIX MaTepHaoB B (JOPMHPOBAHUY UX [TapaMETPOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOT'PAMMBI

biox OIT: b1.B.ZIB.01

. BaHMS K NPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpebGoBa enBa e 0l MOATOTOBKE 00yJaI0IIEroc

2.1.1 KommbroTepHbIe TEXHOJIOTUH B HAYYHBIX UCCIIEJOBAHUSAX

2.1.2 | Meroapl uccnenoBaHUS MaTEPHAIIOB

2.1.3 | Merponorus,cTanaapTU3anus U CepTUPHUKALMS HAHOCTPYKTYD

2.14 | MonekynspHo-yukoBasi 1 MOC-ruapuiHasi TeXHOJIOTUU

2.1.5 |HayuHo-uccienoBaTenbckas MpakTHKA

2.1.6 | Hepaspymaromue MeToAbl KOHTPOJIS MPOLECCOB (OPMUPOBAHHUS T€TEPOKOMITOZULINI

2.1.7 PanmanmoHHO-TeXHOIOrHYECKHE MPOLIECCHI B 3JIEKTPOHUKE

2.1.8 | TepMoguHAMHKA U MUKPOTEXHOJIOTHS MHOTOKOMIIOHEHTHBIX T€TePOCTPYKTYP

2.1.9 |TexHonoruu noay4eHus MaTepuaioB

2.1.10 | DnexTpoOHHMKA OPraHUYECKUX MOIYIPOBOIHNKOB (MaTepHAIIBI, TEXHOJIOTUH, IPHOOPEI)

2.1.11 | AkryansHBIe IPOOTIEMBI COBPEMEHHOH JICKTPOHUKH M HAHOAIIEKTPOHUKH

2.1.12 |Hcropus ¥ METOROJIOTHS HAYKH ¥ TEXHUKHU B 00JIACTH IEKTPOHUKHI

2.1.13 | KoHCTpyupoBaHUE CBETOU3IYHArOIUX YCTPOHCTB

2.1.14 |Koncrpynpoanue ¢orornpeodpasoBarenei

2.1.15 | Meroap! MaTEMaTHYECKOIO MOJIEIUPOBAHNUS

2.1.16 | CoBpeMeHHBIE METO/IbI TUATHOCTHKH U UCCIICOBAHUS HAHOTETEPOCTPYKTYP

2.1.17 | ®u3uka KBaHTOBOPa3MEPHBIX MOIYIPOBOAHUKOBBIX T'€TEPOKOMITO3HITHIA

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByoIIee:

2.2.1 |IloaroroBka K MpoueAype 3alIUThl K 3alUTa BHITYCKHON KBAIN()UKAIIMOHHON pabOThI

2.2.2  |IIpegnumnioMHas MpaKTUKa

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

IIK-2: Cioco0HOCTL ONTHMHU3HPOBATHL NapaMeTPhl TEXHOJIOTHYECKHUX ONepaluii

3HaTh:

TIK-2-31 ®usnueckre 0CHOBBI pabOThI NEPCIEKTUBHBIX MaTEPHaIOB HAHOKOMITO3UIIMOHHBIX U HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaoB, MeTaMaTepUaloB, paJHOKEPaMUKH.

OIIK-1: CriocodeH npeacTaBiasiTh COBPEMEHHYI) HAYYHYI0 KADTHHY MUPA, BHISBJISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npoodJieM, oNpeaeJsiTh IYTH UX PelleHUs] U OLleHHBATh 3Q(PeKTHBHOCTD Ce1aHHOI0 BbIOOpPa, IPUMEHAThH B
npodeccHOHAILHOI 1eATeILHOCTH INIY0OKHe 3HAHUSA (PYyHIAMEHTANBHBIX HAYK, 3HAHUSA B MEKAHCIHMILIMHAPHBIX 00J1aCTAX

3HaTb:

OIIK-1-31 ®u3ndeckue MIPUHIAITEI PAOOTH (PEPPUTOBEIX AIEMEHTOB M YCTPOHCTB MarHUTONIEKTPOHUKH, TeXHUKH CBY u Bianers
OCHOBHBIMHU IIPUEMAaMU PACUETHBIX OLICHOK.

IIK-2: Cioco0HOCTL ONTHMH3HPOBATHL NapaMeTPhl TEXHOJIOTHYECKHUX Ollepaluii

3HaTh:

ITK-2-31 ®usnveckre OCHOBBI PabOThI HEPCIICKTUBHBIX MATEPHUAIOB HAHOKOMIIO3UIIMOHHBIX H HAHOCTPYKTYPUPOBAHHBIX
MaTepuajIoB, METaMaTePHAIIOB, PaIHOKSPAMUKH.

ITK-2-31 ®u3ndeckre OCHOBEI PabOTHI IEPCIEKTUBHBIX MATEPHAIOB HAHOKOMIIO3UIIMOHHBIX M HAHOCTPYKTYPHPOBAHHBIX
MaTepUaioB, METAMATEPHAJIOB, PaAUOKEPAMUKY.




OIIK-1: CnocodeH npeacTaBisitb COBPEMEHHYI0O HAYYHYI0 KADTHHY MUPA, BbISIBJIAITh €CTECTBEHHOHAYYHYIO CYHIHOCTh
npod.jeM, onpeeNsiTh MyTH UX PellleHUs] U OLeHUBATh 3P PeKTUBHOCTH CAeJAHHOT0 BLIOOPA, IPUMEHATH B
npodgeccHoHAILHOM AeATeILHOCTH IIY0OKHe 3HAHUSA (yHIaMEHTANBHBIX HAYK, 3HAHUSA B MEKIHCIHMILIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 ®uznveckue NpUHIHIBI pabOTHl (EPPUTOBBIX JIEMEHTOB U YCTPONUCTB MAarHUTORIEKTPOHUKH, TexHik CBY u Bnagets
OCHOBHBIMH ITPUEMAMH PACYETHBIX OLICHOK.

OIIK-1-31 ®usnveckue NPUHIKIEI pabOThI (PEPPUTOBBIX JIEMEHTOB H YCTPONUCTB MATHUTOAICKTPOHUKH, TexHikH CBY 1 Biagetsh
OCHOBHBIMHU TIPUEMaMH PACUETHBIX OICHOK.

OIIK-1-31 ®u3ndeckue NPUHIHIEI PAOOTHI (EPPUTOBEIX JIEMEHTOB U YCTPOICTB MarHUTONICKTPOHUKH, TeXxHUKH CBY u B1aners
OCHOBHBIMU NIPUEMaMH PACUETHBIX OL[CHOK.

OIIK-1-31 ®uznyeckue NpUHIUIBI paOOTHl (EPPUTOBBIX JIEMEHTOB U YCTPOUCTB MAarHUTORIEKTPOHUKH, TexHikr CBY u Bnagets
OCHOBHBIMHU TIPUEMaMH PACUCTHBIX OICHOK.

OIIK-1-31 ®u3ndeckre MPUHIHIITEI PAOOTH (EPPUTOBEIX AIEMEHTOB M YCTPOHCTB MarHUTOIIEKTPOHUKH, TeXHUKH CBY 1 B1aners
OCHOBHBIMU IIPUEMAMU PACUETHBIX OLICHOK.

IIK-4: Cioco0HOCTL BbISIBJIATH M PeaIH30BbIBATH NIEPCIEKTUBHbIC HANIPABJICHUS HCC/Ie10BAHUI B 001acTH Gu3uku,
XMMHH, MUKPO- H HAHOTEXHOJIOTHI1 I'eTePOKOMIIO3HIIHI MOJIYIIPOBOAHUKOBBIX H JHIEKTPHYECKHX MATEPUAJIOB C LE/bI0
MOJIy4eHHs HelerPaJupyOIINX MUKPO- M HAHOCTPYKTYP € KOHTPOJHPYeMbIMH CBOHCTBAMH U TPpeOyeMbIMH
IKCIIyaTALMOHHBIMH NIApaMeTPaMu

3HaTh:

[1K-4-31 HpI/IHI_II/IHLI CO3JIaHUs U OCOOECHHOCTH MaTepHaJIOB SJICKTPOHHUKH C UCITOJIb30BAHUEM OPIraHHYCCKUX COCJIMHEHUH.

[1K-4-31 [TpuHOMTIE! cO3aHNS U OCOOEHHOCTH MAaTEPHAIOB MIEKTPOHUKH C HCIOJIF30BAHUEM OPTaHWYECKUX COSTUHEHHH.

TIK-4-31 [IpuHIUnIb! co3AaHus U 0COOEHHOCTH MaTepHaoB IIEKTPOHUKH C UCTIONB30BAHUEM OPTaHUUECKHX COSTUHEHUH.

ITK-4-31 [TpuHIMITEl CO3IaHMSI U OCOOCHHOCTH MaTePHAaIOB JICKTPOHHUKH C HCIIOJIh30BAHHUEM OPTaHHYECKUX COCIMHCHH.

[1K-4-31 [TpuHOMIEI cO3MaHUS U OCOOEHHOCTH MAaTEPHANIOB MIEKTPOHUKH C UCIOJIF30BAaHUEM OPTaHUYECKUX COSTUHEHUH.

MK-2: CnocodHOCTH ONTHMH3NPOBATH NAPAMETPhI TEXHOJOTHYECKHX Onepanuii

3HaTb:

ITK-2-31 ®u3ndeckre OCHOBEI PaOOTHI EPCIEKTUBHBIX MATEPHAIOB HAHOKOMIIO3UIIMOHHBIX M HAHOCTPYKTYPHUPOBAHHBIX
MaTepUaIoB, METAMATEPHAJIOB, PaIUOKEPAMUKY.

[1K-2-31 ®u3nudeckre 0OCHOBBI pabOTHI MEPCIIEKTUBHBIX MAaTEPHAIOB HAHOKOMIIO3UIIMOHHBIX 1 HAHOCTPYKTYPHUPOBAHHBIX
MaTepHajIoB, METAMATEPHAJIOB, PaJIUOKEPAMUKH.

ITK-4: Cioco0HOCTL BBISIBIATH U PeaTH30BbIBATH NepPCeKTUBHbIC HATIPABJICHUS HCC/IeI0BaHN B 001acTH GU3UKH,
XMMHH, MUKPO- U HAHOTEXHOJIOTHI IreTepOKOMIIO3UIIHIA MOJTYNPOBOJHUKOBBIX H AMICKTPHYECKUX MATEPHAJIOB C IEJILI0
NOJIy4eHH s HeerPpaJuPYIOIINX MUKPO- 1 HAHOCTPYKTYP ¢ KOHTPOJIHPYeMbIMH CBOIiCTBaMH M TpeOyeMbIMH
IKCILIyaTALHOHHBIMH IApaMeTPaMHu

3HaTb:

[1K-4-31 [TpuHOMTIE! cO3aHNS U OCOOEHHOCTH MAaTEPHAIOB MIEKTPOHUKH C HCIOJIF30BAHUEM OPTaHWYECKUX COSTUHEHHH.

IK-2: Cnoco6HOCTL ONTUMH3HPOBATHL NapaMeTPhl TEXHOIOTHYeCKUX onepanuii

3HaTh:

ITK-2-31 ®uznveckre OCHOBEI PabOTHI NEPCIICKTUBHBIX MATEPHAIOB HAHOKOMIIO3UIIMOHHBIX H HAHOCTPYKTYPUPOBAaHHBIX
MaTephajoB, METaMaTEPHANIOB, PaJHOKSPAMUKHL.

YK-1: CriocodeH ocyliecTBJISATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHAKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCUHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAllUii HA OCHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIePUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBATh CTPATErHIO JCiCTBHI

3HaTh:

VYK-1-31 OcHOBBI pacuéTa paguoTEeXHUYECKUX [TapaMeTPOB MaTEepUaNIOB TUIa (HEPPUTOBOI KEPAMUKU M KOMITO3UIIMOHHBIX
MaTepHaJioB ¢ MarHUTOMATKIMH HAIlOJTHUTEIISAMH.

VK-1-31 OcHOBHI pacdéra paJHoTeXHHYECKUX ITapaMeTPOB MaTEPHAIOB THITA (GepPUTOBON KEPAMHUKH M KOMIIO3HUIIMOHHBIX
MaTepHajoB ¢ MArHUTOMATKAMHE HAaITOJTHUTEIAMH.

YK-1-31 OcHOBHI pacuéTa pagioTeXHIYECKUX TapaMeTPOB MaTEPHAIOB TUIA (PEPPUTOBON KEPAMUKH M KOMIO3UIIMOHHBIX
MaTepuagoB ¢ MArHUTOMATKUMH HAallOJTHUTENAMH.

VYK-1-31 OcHOBBI pacuéra paqioTEeXHHYECKUX TapaMETPOB MaTEpHAaJIOB TUIIAa (PEPPUTOBON KEPAMUKH ¥ KOMIO3UIIMOHHBIX
MaTepHaJOB C MATHUTOMSTKAMH HAIIOJTHUTEIISIMH.

YK-1-31 OcHOBHI pacuéra pagroTeXHIYECKNX ITapaMeTPOB MaTEpHAJIOB THITA GEepPUTOBONH KEPAMUKH M KOMIO3HUIIMOHHBIX
MaTepHajIoB ¢ MATHUTOMATKUMHE HAallOTHUTEIAMH.

YK-1-31 OcHOBBHI pacuéTa paJioTeXHHUECKUX TapaMeTPOB MaTEpHAIOB TUMA (GePPHUTOBON KEPAMUKH M KOMIO3UIIMOHHBIX




MaTeprajIoB ¢ MATHUTOMATKUMHA HAIIOJIHUTCIAMUA.

IIK-2: Cioco6HOCTL ONTHMU3HUPOBATHL apaMeTPhbl TEXHOJIOITHYeCKUX ONepaluii

YMmerb:

[IK-2-VY1 IIporuo3npoBaTs U3MEHEHHE CBOMCTB MaTepUaNoB MIPH BO3ACHCTBUN BHEUIHUX (PAKTOPOB (TeMIepaTypsl U 1p.)

ITK-2-V 1 [Iporuo3upoBaTh U3MEHEHNE CBOWCTB MaTEPUAIIOB MTPU BO3JICHCTBUY BHEIIHUX (HAKTOPOB (TEMITEpaTypHI U TIp.)

[IK-2-V¥1 IIporHo3upoBaTh U3MEHEHUE CBOMCTB MaTEPUaIOB TP BO3ACHCTBUHU BHEITHUX (DaKTOPOB (TEMIEPATypHI U Ip.)

ITK-2-VY1 [IporHo3upoBath H3MEHEHHE CBOWCTB MaTEpUAJIOB MIPU BO3ACHCTBUH BHEIIHUX (haKTOPOB (TEMIIEpATypHI U IIp. )

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHATU3 HOBBIX M CJIOKHBIX HH/KEHEPHBIX 00HEKTOB, POLIECCOB U CUCTEM B
MEXKIUCHUIIIIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ’leMH])lX CP[TyilllP[ﬁ Ha OCHOBE CUCTEMHOI0 1Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJIee MOAXOASIIME U AKTYaIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEePUMEHTAIBHBIX METOI0B UJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BHIPAGATHIBATH CTPATETNIO IeiiCTBHI

YMmerb:

VYK-1-Y1 IIporHo3upoBaTh CBOWCTBA W3, BKIIOUAIOMINX B KaUeCTBEe 0a30BBIX 2IEMEHTOB (DEpPUTOBYIO KEPAMHUKY, MATHUTHBIE
CIIIaBBI M Ipyrie MarHUTHBIX MaTepUalbl.

VK-1-Y1 IIporao3upoBaTh CBOMCTBa U3/CIHI, BKITIOYAIOMINX B Ka4eCTBE 0Aa30BBIX AIEMEHTOB (hePPUTOBYIO KEPAMHUKY, MarHUTHBIC
CIUIaBBI U IPYTHE MAarHUTHBIX MaTePUAITBL.

IIK-2: Cioco6HOCTL ONTHMU3HPOBATHL NapaMeTPhbl TEXHOJIOTHYeCKHUX ONepaluii

YMmerb:

[IK-2-VY1 IIporuo3npoBaTs U3MEHEHHE CBOMCTB MaTepUaloB MPH BO3ACHCTBUN BHEUTHUX (PAKTOPOB (TeMIepaTypsl U 1p.)

IIK-4: Cioco0HOCTL BBISIBJIATH H PeaTH30BbIBATH MePCeKTHBHbIC HATIPABJICHHUS HCC/IeI0BaHU B 001acTH GU3UKH,
XMMHH, MUKPO- H HAHOTEXHOJIOTHI ITeTepOKOMIIO3ULINI MOJIYIIPOBOAHUKOBBIX H AUIJIEKTPHYECKHX MATEPUAJIOB € LeJIbI0
MOJIy4eHHs HeJerPaJuPYIOIINX MUKPO- 1 HAHOCTPYKTYP ¢ KOHTPO/IHPYeMbIMHU CBOIiCTBAaMH M TPeOyeMbIMH
IKCILIyaTALHOHHBIMH IApaMeTpaMHu

YMmerb:

TIK-4-Y2 OueHuBaTh NEPCIEKTUBBI PA3BUTUS HOBBIX JIEKTPOHHBIX KOMIIOHEHTOB U MaT€pPHUasoB.

ITK-4-Y1 CamocTosTeIbHO BEIOHPATH U OLICHUBATh MIEPCIICKTUBHBIC Pa3paOOTKU B 00JIACTH MaTePHAIOBEACHHS T COBPEMEHHON
PaIMOAICKTPOHUKH, PATAOTEX HUKH.

ITK-4-Y1 CamocTosTensHO BEIOUPATh 1 OIIEHUBATH MIEPCTIEKTUBHBIE Pa3padOTKH B 00IaCTH MaTEPHAIOBEACHHS T COBPEMEHHON
PanUONIEKTPOHUKY, PATUOTEXHUKHU.

IIK-2: Cioco0HOCTL ONTHMHU3HPOBATHL IapaMeTPhl TEXHOJIOTHYECKHUX Ollepaluii

YMmerb:

ITK-2-VY1 [IporHo3upoBath H3MEHEHHE CBOWCTB MaTEpHAaJIOB MPU BO3ACHCTBUY BHEIIHUX (haKTOPOB (TEMIIEpaTyphl U IIp. )

IIK-4: Cnioco0HOCTH BBISIBJIATH U PEeAJIN30BbIBATH MEPCHEKTHBHbIE HANPABJIEHUS HCC/IEI0BaHUIl B 00J1acTH (PU3UKH,
XUMHUHU, MUKPO- U HAHOTEXHOJIOIMi FCTCpOKOMHO?.l/lIIl/lﬁ MOJIYIPOBOJAHUKOBBIX U TUIICKTPUYECCKUX MATEPHUAJIOB € LEJIbIO
NMOJy4eHHsl HeAerpaJupPYIOIIMX MUKPO- 1 HAHOCTPYKTYP ¢ KOHTPOJIUPYeMbIMU CBOiiCTBAaMH M TpedyeMbIMH
IKCIUTYAaTAIHOHHBIMHE NapaMeTpaMu

YMmerb:

[1K-4-¥Y'1 CaMoCTOSITEIbHO BEIOHPATh U OL[EHUBATH NIEPCIIEKTUBHBIE Pa3pabOTKH B 00TACTH MATEPHATIOBEACHHS ISl COBPEMEHHOH
PaINOAIEKTPOHUKH, PAAUOTEXHUKH.

ITK-4-Y1 CamocTosTenbHO BEIOHPATH U OLICHHBATH MIEPCIICKTUBHBIC Pa3padOTKH B 00JIaCTH MaTePHAIOBEACHHS JUT COBPEMEHHON
PaINOANIEKTPOHUKH, PATUOTEXHUKH.

[1K-4-¥Y'1 CaMOCTOSITEIFHO BEIOMPATH U OI[EHUBATH ITEPCIIEKTHBHBIC Pa3pabOTKH B 00TACTH MATEPHATIOBEACHHS AJIsI COBPEMEHHOM
PagHOdNIEeKTPOHUKH, PATUOTEXHUKU.

[IK-4-Y1 CamocrosTensHO BEIOMPATh U OLEHUBATh [IEPCHEKTUBHBIE pa3pabOTKU B 0071aCTH MaTepHaIOBEACHU Il COBPEMEHHOM
PaINOAIEKTPOHUKH, PAANOTEXHUKH.

YK-1: Crioco0eH ocymecTBJIATh KPUTHYECKU AHAJN3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, NPOLIECCOB U CHCTEM B
MEXKIUCHUIINIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CP[TyZlIIPIﬁ Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMECHHUTH
HauOo/Iee MOAXOASIIINE U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIHNX AHATUTHYECKHX, BBIYUCTUTEIHHBIX U
IKCIIEPUMEHTAIBHBIX METO0B HJIM HOBBIX 1 HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBATH CTPATETHIO Al CTBU

YMmerb:

YK-1-VY1 IIporao3upoBars CBOHCTBA H3/IEIHH, BKIFOYAIONINX B KaUeCTBE Oa30BBIX IEMEHTOB (DepPUTOBYIO KEPaMUKy, MATHUTHEIC
CIIABBI U Pyrve MarHUTHBIX MaTePUAIIBL.




OIIK-1: CnocodeH npeacTaBisitb COBPEMEHHYI0O HAYYHYI0 KADTHHY MUPA, BbISIBJIAITh €CTECTBEHHOHAYYHYIO CYHIHOCTh
npod.jeM, onpeeNsiTh MyTH UX PellleHUs] U OLeHUBATh 3P PeKTUBHOCTH CAeJAHHOT0 BLIOOPA, IPUMEHATH B
npodgeccHoHAILHOM AeATeILHOCTH IIY0OKHe 3HAHUSA (yHIaMEHTANBHBIX HAYK, 3HAHUSA B MEKIHCIHMILIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y'1 M3mepsThb 3MeKTpoAMHAMHYECKHE TTapaMeTphl (HEpPUTOB HA BHICOKUX U CBEPXBBICOKHMX YaCTOTaX B 3aBUCUMOCTHU OT
BEIIMYMHBI MATHUTHOTO TIOJIS YIIPABIICHHS.

OIIK-1-Y1 13MepsTh 3NeKTpOAMHAMIYECKHE TTapaMeTphl (DepPUTOB Ha BHICOKUX U CBEPXBBICOKHMX YaCTOTaX B 3aBUCUMOCTH OT
BEJIMYMHBI MATHUTHOTO TIOJISI YITPABIICHNSI.

IIK-4: Cioco0HOCTH BBISIBJIATH M PeaIN30BbIBATH NePCIEeKTUBHbIC HANIPABJICHHUS MCCIe0BAHUI B 001acTH Gu3nKku,
XMMHH, MUKPO- H HAHOTEXHOJIOTHI IeTePOKOMIIO3UIINI MOJIYIIPOBOAHUKOBBIX H AHIEKTPHYECCKHX MATEPUAJIOB C LE/IbI0
MOJIy4eHHs HeleIrPaJuPYOIINX MUKPO- M HAHOCTPYKTYP ¢ KOHTPOJHPYeMbIMH CBOHCTBAMH U TPpeOyeMbIMH
IKCINIYaTAIMOHHBIMH NApAMETPAMH

YMmerb:

1IK-4-Y2 OL[CHI/IBaTL NEPCIICKTHUBLI Pa3BUTUA HOBBIX 3JICKTPOHHBIX KOMIIOHCHTOB U MaTCpUaJIOB.

OIIK-1: Crioco0eH npeacTaBiIsTh COBPEMEHHYI0 HAYYHYI0 KADTHHY MHPA, BHISBJISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npoodJieM, oNpeaeJsiTh YTH X PelleHUs] U OLeHHBATh 3Q(PeKTHBHOCTD Ce1aHHOI0 BbIOOpPa, IPUMEHATH B
npodeccHoOHAILHOI 1eATeIbHOCTH IIY0OKHe 3HAHUSA (yHIAMEHTANBHBIX HAYK, 3HAHUSA B MEKAHCIHMILIMHAPHBIX 00J1acTAX

Ymernb:

OIIK-1-Y'1 M3MepsATh 31eKTpoauHAMUYECcKHe TapaMeTpsl peppuTOB Ha BBICOKHX M CBEPXBBICOKHX YaCTOTAX B 3aBHCUMOCTH OT
BEJIMYMHBI MATHUTHOTO I10J1s1 YIIPABIICHUS.

OIIK-1-Y'1 M3mepsTh 3MeKTpoAMHAMHYECKHE TTapaMeTphl (HepPUTOB HA BHICOKUX M CBEPXBBICOKHX YAaCTOTaX B 3aBUCUMOCTHU OT
BEIIMYMHBI MATHUTHOTO TIOJIS YIIPABIICHHS.

OIIK-1-Y1 13MepsTh 3NeKTpOAMHAMIYECKHE TTapaMeTphl (DepPUTOB Ha BHICOKUX U CBEPXBBICOKHMX YaCTOTaX B 3aBUCUMOCTH OT
BEJIMYMHBI MATHUTHOTO TIOJISI YITPABIICHNSI.

OIIK-1-Y'1 M3MepsATh 31eKTpoauHAMUYECKHE TapaMeTpsl (peppUTOB HA BBICOKHX U CBEPXBBICOKHX YaCTOTAX B 3aBUCHMOCTH OT
BEJIMYUHBI MATHUTHOTO TIOJIS YIIPaBIEHHUS.

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beKTOB, mpoueccoB U CUCTEM B
MEKAUCHUIVINHAPHOM KOHTEKCTE, Hp06JleMH]>IX chyaunifl Ha OCHOBE€ CUCTEMHOI'0 moaxozaa, BblﬁpaT]: H MIPUMEHUTD
Han0oJIee MOAXOAsIIIHE 1 AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IBbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaT])lBaTl) crpaTreruro JaeicTBUiA

Ymern:

YK-1-VY1 IIporao3upoBats CBOHCTBA M3IEIHH, BKIFOUAIONINX B KaUuecTBE 0a30BBIX IEMEHTOB (DepPUTOBYIO KEpaMUKY, MATHUTHEIC
CIIABHI U IPYrHe MarHUTHBIX MAaTCPHAIIBL.

IIK-4: Cioco0HOCTH BbISIBJIATh M PeaIH30BbIBATH NEPCIEKTUBHbIC HANPABJICHUS MCC/IeI0BAHUI B 001acTH Gu3uku,
XMMHH, MUKPO- H HAHOTEXHOJIOTHI I'eTePOKOMIIO3HIIHI MOJIYIIPOBOAHUKOBBIX H JAHIEKTPHYECKHX MATEPUAJIOB C LE/IbI0
MOJIy4eHHS HelerPaJupyOIINX MUKPO- M HAHOCTPYKTYP € KOHTPOJIHPYeMbIMH CBOHCTBAMH U TPeOyeMbIMH
IKCIIyaTALMOHHBIMH NIApaMeTPaMu

YMmerhb:

[1IK-4-Y?2 OL[CHI/IBaTL NEPCIICKTHUBLI Pa3BUTUA HOBBIX 3JICKTPOHHBIX KOMIIOHCHTOB U MaTCpHUaJIOB.

YK-1: CriocodeH ocyliecTBJISITh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX MHAKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCHHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I10/1X0/1a, BLIOPATh U IIPUMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBAThL CTPATErHIO ACiCTBHIA

YMmerb:

YK-1-Y1 IIporHo3upoBaTh CBOWCTBA N3N, BKIIOUAIOIINX B KAUeCTBE Oa30BBIX 2IEMEHTOB (DEPPUTOBYIO KEPAMHUKY, MATHUTHBIE
CIIIaBBI U IPyrie MarHUTHBIX MaTepUalbl.

VK-1-Y1 IIporao3npoBaTh CBOMCTBA U3/CIHI, BKIIOYAIOMINX B Ka4eCTBE 0A30BBIX AIEMEHTOB (hDePPUTOBYIO KEPAMHUKY, MarHUTHBIC
CIIaBHI U IPyrHe MarHUTHBIX MAaTCPHAIIBL.

IIK-4: Cioco0HOCTH BBISIBJIATH M PeaIN30BbIBATH NEPCIEeKTUBHbIC HANIPABJICHUS MCCIeI0BAHUI B 001acTH Gu3uKH,
XMMHH, MUKPO- H HAHOTEXHOJIOTHI IeTePOKOMIIO3UIIHI MOJIYIIPOBOAHUKOBBIX H AHIEKTPHYECKHX MATEPUAJIOB C LE/IbI0
MOJIy4eHHs HelerPaJupYOIINX MUKPO- M HAHOCTPYKTYP ¢ KOHTPOJHPYeMbIMH CBOHCTBAMH H TPeOyeMbIMH
IKCIIYaTALMOHHBIMH NIApaMeTPaMu

YMmerb:

[IK-4-Y?2 OL[CHI/IBaTL NEPCIICKTHUBLI Pa3BUTUA HOBBIX 3JICKTPOHHBIX KOMIIOHCHTOB U MaT€pHUaJIOB.

ITK-4-Y2 OueHuBath NepCHEKTUBBI PA3BUTHSI HOBBIX 3JIEKTPOHHBIX KOMIIOHEHTOB U MATEPUAJIOB.

[1K-4-¥Y2 OueHuBaTh NEPCHEKTUBBI PA3BUTHUS HOBBIX MIEKTPOHHBIX KOMIIOHEHTOB U MaTepHAaJIOB.




Baanernb:

[1K-4-B1 N perTuduipoBaTs HOBbIE 00JIaCTH UCCICIOBAHUH, HOBBIE IPOOIEMBI (PU3UKH MATHUTHBIX MAaTEPHAIOB, TEXHOIOTHH
W3TOTOBIICHHS M TIPUMEHEHHSI MaTEPHAIIOB M IIPUOOPOB MArHUTOAIEKTPOHUKH.

[TK-4-B1 UnerTHdUIMPOBaTE HOBBIE 00JIACTH MUCCIICAOBAHHA, HOBBIC IPOOIEMBI (PU3MKH MarHUTHBIX MATEPUANIOB, TEXHOJIOTHU
W3TOTOBJICHUS M IPUMECHEHMSI MAaTEPHAJIOB M TPUOOPOB MarHUTOAIEKTPOHUKH.

[1K-4-B1 N erTuduimpoBats HOBBIE 00JIACTH NCCIICIOBAHUH, HOBBIE IIPOOIEMBI (DM3UKH MAaTHUTHBIX MAaTEPHAIOB, TEXHOIOTHH
U3TOTOBICHUS U IPUMEHEHHUS MaTepPUaIOB ¥ IPHOOPOB MarHUTOMIEKTPOHUKH.

[1IK-4-B1 UpenTuduuuposats HOBbIE 00JACTH HCCIIEIOBAHHI, HOBBIE IPOOIEMbI (PU3UKKM MarHUTHBIX MaTepHaiOB, TEXHOIOTHH
W3TOTOBIICHUS M TIPUMEHEHHSI MaTEpHAIIOB M IIPUOOPOB MArHUTOAIEKTPOHUKH.

ITK-4-B1 UnentuduimpoBath HOBbIE 00IaCTH HCCIICAOBAHUIN, HOBBIC MTPOOIEMbI (PU3UKU MAaTHUTHBIX MaTEPHATIOB, TEXHOJIOTUH
W3TOTOBJICHUS M IPUMEHEHHSI MATEPHAJIOB M TPHOOPOB MarHUTOAIEKTPOHUKH.

[1K-4-B1 N perTuduimpoBats HOBBIE 00JIaCTH UCCICIOBAHUH, HOBBIE IIPOOIEMBI (DM3UKH MAaTHUTHBIX MAaTEPHAIOB, TEXHOIOTHH
U3TOTOBIEHHS U IPUMEHEHUS MaTepPUAIOB U IPHOOPOB MAarHUTOMIEKTPOHUKH.

OIIK-1: Cnoco0eH nNpeACTaBIATh COBPEMEHHYIO HAYYHYI0 KAPTHHY MUPA, BBIABJIATh €CTeCTBEHHOHAYYHYIO CYIIIHOCTh
npodJieM, ONpefeIsATh MMYTH UX PellieHNsI U OleHUBATH 3 (eKTHBHOCTH CAEJAHHOTO BHIOOPA, MPHUMEHSITH B
npodeccHOHAILHOM 1eATeILHOCTH IIy00KNe 3HAHUS (yHIAaMEHTATBHBIX HAYK, 3HAHUS B MEKIMCIHIUIMHAPHBIX 00J1acTAX

Baagernb:

OIIK-1-B1 HaBbikaMu MOArOTOBKH MCXOAHBIX JAHHBIX JJIs BHIOOpA MaTeprasia, TUITa KOHCTPYKIIUH U PEKUMOB DKCILTyaTal[|H
H3JIEIIHI.

OIIK-1-B1 HaBbIxaMy OATOTOBKHM MCXOMHBIX JaHHBIX JUIS BBIOOpa MaTepHaia, THIa KOHCTPYKIIHH U PEXUMOB SKCIUTyaTallnu
U3IENnN.

OIIK-1-B1 HaBpikamu MOArOTOBKH UCXOAHBIX JAHHBIX JAJIs BBIOOpA MaTepuaa, TUIIa KOHCTPYKUIUH U PeKUMOB AKCILTyaTalllH
HU3JICTINH.

OIIK-1-B1 HaBbikaMu MOATOTOBKH HCXOAHBIX TAHHBIX JIJIS BHIOOpA MaTepraia, TUIa KOHCTPYKIIUHM U PEKUMOB DKCILTyaTal[H
W3,

YK-1: CriocodeH ocyliecTBJISATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKIMCUHIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUil HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOAMAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBATh CTPATErHIO JCiCTBHIA

Baagern:

YK-1-B1 Merogamu pacuéra 31eKTpo- paIdOTEXHUUCCKUX TapaMETPOB MaTEPUAIIOB TUIIA (PEPPUTOBOM KEPAMUKH U
KOMIIO3ULIMOHHBIX MAaTEPUANIOB C MATHUTOMATKHMU HATIOTHUTEISAMH.

VK-1-B1 Merogamu pacuéra 3J1eKTpo- paJHoTeXHHYECKUX ITapaMeTpOB MaTePHAIOB THITA (GepPUTOBOI KEPaMHKH U
KOMITO3MLIMOHHBIX MAaTEPHAIOB C MATHUTOMSTKUMU HAIIOTHUTEISIMHU.

YK-1-B1 Merogamu pacdéra 3IeKTpo- paIHOTEXHUUECKUX apaMeTPOB MaTepHaoB THUIIA (ePPUTOBOH KEPAMUKH U
KOMIIO3ULIMOHHBIX MAaTEPUANIOB C MATHUTOMSTKIMU HAIIOTHUTEISIMU.

VYK-1-B1 Merogamu pac4éra 35eKTpo- paIdOTEXHUUSCKUX TapaMETPOB MaTEPUAJIOB TUIIA (PEPPUTOBOH KEPAMUKH U
KOMITO3MIIMOHHBIX MAaTEPHAJIOB C MATHUTOMSTKUMH HATIOJTHUATEIISIMH.

YK-1-B1 Meronamu pacdéra 3eKTpo- paTHOTEXHHUSCKUX TapaMEeTPOB MaTepHaJIOB THIIA (ePPUTOBOH KEPAMUKH U
KOMITO3MLIMOHHBIX MAaTEPHAIOB C MATHUTOMATKAMU HAIIOJTHUTEILSIMHU.

IIK-2: Cioco0HOCTL ONTHMH3HPOBATHL NaPAMETPhl TEXHOJIOTHYECKHUX ONlepaluii

Baaaernb:

[1K-2-B1 MeTtonamu OolieHKH 1 IIPOTHO3UPOBAHUA CBOICTB MaTCpHraIoB 3JICKTPOHHBIX KOMIIOHCHTOB C LECJIBIO YIIYUIICHUA
q)yHKHI/IOHaJ'ILHBIX XaPAKTCPUCTHUK H3ICIUN U3 HUX.

I1K-2-B1 MerogaMu OLEHKH U IPOrHO3UPOBAHUSI CBOMCTB MAaTEpUAIIOB HIEKTPOHHBIX KOMIIOHEHTOB C LEIIbI0 YIIy4IIEHUS
(hyHKIMOHATIBHBIX XapaKTEPUCTHK U3AENUI U3 HUX.

[IK-2-B1 Merogamu OLEHKH ¥ IPOTHO3UPOBAHUS CBOICTB MaTEPUANIOB IEKTPOHHBIX KOMIIOHEHTOB C LIENBIO YITy4IICHHS
(YHKIMOHATIBHBIX XapaKTEPUCTHUK U3JCIHIH U3 HUX.

ITK-2-B1 MeTonamu OLIEHKH U TPOTHO3UPOBAHUS CBOMCTB MaTEPUAIIOB IEKTPOHHBIX KOMIIOHEHTOB C LIEJIbIO YIy4YIIEHUS
(hYHKIMOHATIBHBIX XapaKTEPHCTHK N3AENNH U3 HUX.

TIK-2-B1 Merogamu OLEHKH U IPOrHO3UPOBAHUS CBOICTB MaTE€PUAIOB YJIEKTPOHHBIX KOMIIOHEHTOB C LIEJIBIO YIIy4IlIEHHS
(hyHKIMOHATIBHBIX XapaKTEePUCTHK U3AENUN U3 HUX.

OIIK-1: Cnoco0eH NpeACTaBISATh COBPEMEHHYIO HAYYHYI0 KAPTHHY MUPA, BBIABJIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh
npodJieM, ONpefeIsATh MYTH UX PelieHNsI U OleHUBATh 3P (eKTHBHOCTH CAEJAHHOTO BHIOOPA, MPHUMEHSTH B
npogeccHOHAILHOM IeATeILHOCTH INIy00KNe 3HAHUS (yHIAMEHTATBHBIX HAYK, 3HAHUS B MEKINCIHIUVIMHAPHBIX 00J1acTAX

Baagernb:

OIIK-1-B1 HaBbikaMu MOATOTOBKH MCXOAHBIX JAHHBIX JJIS BIOOpA MaTepHasia, TUITa KOHCTPYKIIUH U PEKUMOB DKCILTyaTaI[iH
H3JIEIINI.

OIIK-1-B1 HaBpIxaMu OATOTOBKH MCXOMHBIX JaHHBIX JUIS BBIOOpa MaTepHaia, THIa KOHCTPYKIIUH U PEXUMOB SKCIUTyaTalnu
U3ENnN.




IIK-2: Cioco0HOCTL ONTHMH3HPOBATHL IapaAMeTPhl TEXHOJIOITHYECKHUX Ollepaluii

Baaaernb:

IIK-2-B1 MeTtonamu olieHKH U IIPOTHO3UPOBAHUA CBOICTB MaTCpHraIoB 3JICKTPOHHBIX KOMIIOHCHTOB C LECJIBIO YIIYUIICHUA
(byHKHI/IOHaJ'ILHBIX XapPaAKTCPUCTHK H3ICIUN U3 HUX.

YK-1: Cnoco0eH ocylecTBJsIT KPUTHYECKHIi AaHAJIN3 HOBBIX U CJI0KHBIX HH/KEHEPHBIX 00bEKTOB, ITPOIECCOB U CHCTEM B
MEKIUCHUIIIIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CP[TyleIPIﬁ Ha OCHOBC CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NIPUMECHUTH
HauOoJ/Iee MOAXOASIIMNE U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIHNX AHATUTHYECKUX, BBIYUCIUTEILHBIX U
IKCIEePUMEHTANBHBIX METOI0B UJIN HOBBIX U HHHOBAIIMOHHBIX METO0B, BHIPA0ATHIBATH CTPATETNIO AeiiCTBHI

Baagern:

YK-1-B1 Merogamu pacdéra 31eKTpo- paIHOTEeXHHUECKUX TapaMeTpoB MaTepHaoB TUMA (GepPUTOBOH KEPAMUKH U
KOMIIO3ULIMOHHBIX MATEPUANIOB C MATHUTOMSTKHUMU HATIOTHUTEISIMU.

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pa3nenop u | Cemectp | Yacos | @opmupyemble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. lunamuka
CIIMHOBOI'0 MATHHUTHOIO
MOMEHTA U IOMEeHHOii
rpaHuubl B peppuTax

1.1 TeH30p MarHUTHOM 3 2 YK-1-31 OIIK- J1.2
MIPOHHUIIAEMOCTH B hopMe 1-31 )
[Monnepa.

DNeKTpOMarHuTHasI BOJTHA B
dbeppure. DbdexkTuBHBIC

MarHUTHBIC
npoHunaeMoctH. /JIex/

1.2 Pacuér kxomMmnoHeHT TeH30pa 3 2 VK-1-Y1 VK-1 JI1.4J13.1
MPOHULIAEMOCTH YaCTUYHO -B1 OIIK-1-VY1
HaMarHWYeHHOTO (eppuTa OIIK-1-B1
(ma IIDBM). /TIp/

1.3 JluHaMuKa TBUKCHUS 3 2 TIK-2-31 JI1.4 JI1.5
JIOMEHHOM I'paHHLIbI B 21

MEPEMEHHOM MarHUTHOM
nosue. YpaBHenue JlepuHra .
Pe3onaHC 1OMEHHBIX IpaHull,
4aCTOTHBINA MHTEPBAI
00J1aCTH MarHUTHBIX

noteps. /Jlex/

1.4 Pacuér nucnepcun 3 2 [K-2-Y1 IIK-2 JI1.4J13.1
MarHUTHOM MPOHULIAEMOCTH -B1 I1K-4-VY1
TIpH PE30HAHCE JIOMEHHBIX IIK-4-Y2 TIK-4
rpanwi /Tlp/ -B1

1.5 YpaBHeHUE IBUKECHUS 3 2 TIK-2-31 [1K-2- JI1.7
HaMarHWYEHHOCTH B V1T1IK-2-B1 €]
HEOrpaHUYCHHOMN [1K-4-31

(heppuToBoii cpene.
CoOcTBEHHBIE U
BBIHY)KIICHHBIC KOICOaHMS.

[Ipeneccus
HaMarHu4eHHOCTH. /JIex/

1.6 DeppoMarHUTHBIN pe30HaHC 3 2 YVK-1-¥1 VK-1 J1.7
B (heppute (MoxenMpoBaHHE -B1

Ha [I9BM). /TIp/




1.7

W3y4yenue mpoueccos
HaMarHUYUBAHUS CPEJIBL,
pacmpocTpaHeHHs
3JIEKTPOMArHUTHOIO
U3ITydeHHs B
(heppOMarHUTHBIX
Matepuanax, [Ipupoast
aHU30TPOIHMU MarHUTHOU
MPOHUIIAEMOCTH IO/
BO3/ICHCTBUEM BHEIIHUX
noneit. /Cp/

25

VK-1-31 IIK-4-
31 TIK-4-V1
[1IK-4-Y2

JI1.1J11.2

Pa3nen 2. MaruuTHbIe
YCTPOiicTBa CBEPXBBICOKHUX
YacToT.

2.1

MarHuTHbIH CIIEKTp
tdheppura. Obmactsb
€CTECTBEHHOTO
(heppoMarHuTHOTO
pe3onanca. BnusHue
TEXHOJIOTMYECKUX (HaKTOPOB
U cocTaBa eppuTa Ha
(hopMupoBaHHE €T
MarHuTHOTO CIIEKTpa.

/JTex/

I1K-2-31

JI1.2 J11.4

2.2

VY4eT notrepb SHEPTUH B
ypaBHeHuu Jlannay-
JIncmma.
PeppOoMarHuTHBIN pe3oHaHc,
mupuHa Juaud OMP B
HNOJIUKPUCTATUINIECKUX U
MOHOKPHCTAITUECKUX
dbeppurax /Jlex/

OIIK-1-31
OIIK-1-B1

JI1JI1.7

23

Pacuér mapamerpoB nons B
MIPSIMOYT'OJIBHOM
BonHOBOzE. /TIp/

OIIK-1-V1
OIIK-1-B1

J1.1

24

Pacuér pazmMarHuuuBaromux
(hakTopoB POPMBI
dbeppura /Tp/

J11.4J13.1

2.5

®deppuTOBBIC MaTEepUANTBI HA
OCHOBE METaNIMYECKIX
CIu1aBoB. AMOp(dHBIe
MAarHUTHBIC CITJIABBI.
Papno¢usmueckue cBoiicTBa
KOMIIO3MIIMOHHBIX
MaTepHaJIoB C
AIIEKTPOIPOBOISIIAMH
HanoJHUTeIIMU. /JIex/

I1K-2-31 I1K-4-
31

JI1.4J13.1

2.6

MarnuTtssle yctpoiictea CBU
TexHUKU. [TpuHIMIBI paboTHI
1 pac4€T OCHOBHBIX
XapaKTePHCTHK THIIOBBIX
YCTpPOWCTB
MarHMTOAIEKTPOHUKH -
BEHTWICH,

UPKYIATOPOB. /Cp/

25

IK-2-¥1

J1.1

Pa3nen 3. ®u3zuka u
KOHCTPYKIHH
PaaMoYaCTOTHBIX
MATHHTHBIX KOMIIOHEHTOB




3.1

®eppuTOBbIE BEHTUIIN U
LUpKyJsiTopsl. Llupkynsarop
tuna Y. TpeboBaHus K
(dhepputam I dIEMEHTOB
BEHTHJIEH U LIUPKYISTOPOB.
Br160p yactotHOTO
JIraria30Ha UCTIOIb30BaHUS
teppurta. /Jlex/

YK-1-Y1 OIIK
-1-31

JI1.4 J11.6

32

Paguonornomniaromniue
MaTepuaibl U
ycTpoticTsa. /JIex/

OIIK-1-V1

J3.1

33

OCHOBBI U3MEpPEHUN
pannoduznyecKux
napamMeTpoB Kod(uirueHTa
OTpPa)KeHHsI U TIOTJIOIICHHS B
(epputax u
KOMIO3UIIMOHHBIX
MaTepuanos. /JIex/

VK-1-31 OIIK-
1-¥1

JI1.6
JI1.7J13.1

34

Pacuer napamerpos
BBICOKOYACTOTHBIX JTMHHIMA
nepesayn ¢ JUAICKTPUKOM H
dbeppurom. /TIp/

YK-1-¥1 VK-1
-Bl

3.5

Pacuer pagnodmsnyeckix
K03 pHIIIeHTOB
MOJUKPUACTATITAYCCKUX
(heppHuTOBBIX 00PA3LIOB IS
KoakcHuanbpHoOro Tpakta. /Ilp/

VK-1-V1 VK-1
-Bl

JI1.1JI1.3

3.6

W3mepenue cnekrpa
KOMIIJIEKCHOM MarHUTHOU
MPOHUIIAEMOCTH
tepputa. /Tlp/

[1IK-2-B1

JI1.1J13.1

3.7

Usmepenue gucnepcuu
JIUAIIEKTPUUECKON U
MAarHUTHOM MpOHUIIaEMOCTEN
B BU -CBY nuamnasone mis
00pasmoB
MarHUTOAUAIEKTPUKOB. /TIp/

I1K-2-31

JI1.1J11.4

3.8

Pacuér pagnoduznueckux
napaMeTpoB GeppPUTOBBIX
KepaMUYECKUX MAaTEePHUaJIOB U
MarHUTOAMAIIEKTPUKOB Ha
OCHOBE UCXOJHBIX
MarHUTHBIX CBOHCTB,
JIUAIIEKTPUUECKOU
MPOHULIAEMOCTH U

noreps. /Cp/

24

I1K-4-B1

J1.1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbICe MepOnpUsiTHA (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon
KM

KonrponsHoe
MEpOIPUATUE

IIpoBepsiemble
WHIUKATOPBI
KOMITETEHIUH

BOHpOCLI JUIA IOATOTOBKH




KM1

DK3ameH

OIIK-1-31;YK-1-
31;I1K-2-31;0I1K-1-
VI;VK-1-Y;IIK-2-
V1

1. Onpenenenue u CBOMCTBA TEH30pa MArHUTHOM MPOHUIIAEMOCTH.

2. YacTOTHBIE 3aBUCMOCTH JI€HICTBUTENFHO 1 MHUMOM dacTeit
MarHuTHOH npoHunaeMocT. OcobeHHOCTH U (hr3HUecKre
OTpaHUYEHHUS.

3. Tunsl pe30HaHCOB AIEKTPOMATHUTHOTO U3JIy4eHHs B
(heppOMarHUTHBIX MAaTEPUAJIOB B IOJIAX MAJION HaNPsHKEHHOCTH.

4. Yto TaKoe MOCTOSIHHAS PACIIPOCTPAHEHUS B MaTepHaiax?
3aBUCHMOCTb OT MarHUTHO MPOHUIIAEMOCTH U IOTEPb.

5. Pabouuit 4acTOTHBIN IHMANa30H BOJIHOBOIHOIO TPAKTa Ha MPUMEpPE
IIPSIMOYTOJIBHOT'O BOJIHOBOJA. I paHnuHas yacTora.

6. CTpyKTypa oIS OCHOBHOH MOZBI IPSIMOYTOIBHOTO BOTHOBO/A.

7. IloHATHE BOJIHOBOAHBIX MOJ B HAIPABIIAIOIIUX CTPYKTypax Ha
IpUMepe NPSMOYTroJIbHOTO BOJHOBOAA.

8. Onenka BIUAHUS (GOPMEBI (peppHTa U pa3MEpOB JOMEHOB Ha
MaKpOCKOIMMYECKHEe ITapaMeTphl 00pa3IioB MaTepHaoB.

9. 3aBHCUMOCTb PaJOTEXHHUECKUX TapaMETPOB MIOCKOMapaIebHbIX
00pa3IoB MaTepralioB ¢ 0000IIEHHO-TUIIICKTPHIECKIMHA 1
MarHUTHBIMU ITOTEPSIMH OT TE€OMETPHH (TOJIINHEI).

10. IMpunnun padotsl CBY ycTpoHCTB TUIA HUPKYISTOPOB U BEHTHIIEH
¢ aneMeHTamMu (peppUTOBOI KEpPaMUKH.

11. ITpuHOMT 1 peXUMBI paOOTHI I3MEPUTENEHOMN JTHHHH.

12. Kax BIusIOT MaTepHaIbHbIE TapaMeTPhI CPEIbI HA YCIOBUS
pacnpocTpanenus BonHsl B CBU-Tpaxre?

13. IIpuaIHI pabOoTH! IBYXIPOBOTHON KOAKCHAIBEHOM JTHHIH.
CrpyKTypa 1ojsl, 4aCTOTHBII JUana3oH.

14. Kak u3MepuTh NOTEPH B TPaKTe?

15. JIy1s1 uero u3MepsitoT KBaApaTUYHOCTh JIETEKTOpa U3MEPHTENBHOM
JTUHUH?

16. ITonsitue KCBH, cBs3b ¢ K03(PUITHEHTOM OTpasKeHUSL.

17. Yro Taxkoe k03 (HULUEHTHI OTPAKEHHUS, TTIPOXOXKACHHUS, TIOTJIOIICHYS,
YTO OHU XapaKTepHu3yer?

18. TIpuBeanTe MPUMEPHI BIMSHUS HArpy3KH Ha KO3 HUIHEHT
OTpakeHMs HCIIeAyeMOro oopasiia B HalpaBIsoIel CTPYKType.

19. Kaxue napamMeTpsl MOXKHO U3MEPHUTH C IIOMOMLIBIO H3MEPUTENBHOMN
JTUHUH?

20. IIpennoxxute crocods! aBToMaTH3anuu u3mepenuss KCBH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u T.11.)

[IpoBepsiemblie
Konx Ha3panne
WHHKATOPBI Coneprxanne padoThHI
pabotsl pabotsl .
KOMIIETCHITUH
P1 ITP Nel OIIK-1-Y1;OIIK-1- |Pac4yér KOMIOHEHT TeH30pa MPOHHUIIAEMOCTH YaCTUYHO
B1;YVK-1-Y1;YK-1- |HamaraudeHHoro deppura.
B1
P2 ITP Ne2 IK-2-V1;11IK-2-B1 Pacuér aucnepcuy MarHUTHOM IPOHULAEMOCTH IIPU PE30HAHCE
JIOMEHHBIX TPaHHUI]
P3 ITP Ne3 VK-1-V1;VK-1-B1 DeppoMarHUTHBIN pe30HaHC B (eppure (Mopenuposanue Ha [I9BM).
P4 ITP Ne4 OIIK-1-Y1;0IIK-1- | Pacuér napamMeTpoB MoJis B IPSIMOYTOJIbHOM BOJIHOBOJIE.
B1
P5 TP Ne5 Pacuér pazmaranumBaromux GakropoB GopmMel heppura
P6 ITP Ne6 VYK-1-V1;VK-1-B1 Pacuer mapaMeTpoB BEICOKOYACTOTHBIX JIMHUI ITepenadu ¢
JIJICKTPUKOM H (hePPUTOM.
P7 ITP Ne7 YK-1-Y1;YK-1-Bl Pacuer pagnodusnyeckux k03hHUIMEHTOB MOTUKPUCTALIHYSCKHX
(heppHuTOBBIX 00Pa3IIOB IS KOAKCHAIILHOTO TPAKTA.
P8 ITP Ne8 [TK-2-B1 N3mepenue criekTpa KOMILIEKCHOW MarHUTHOW MPOHUIIAEMOCTH
(deppura.
P9 TP Ne9 [K-2-31 M3mepenue aucnepcuu JUANEKTPUIECKOW M MarHUTHOM

nponunaemocteit B BU -CBY auanasone s 06pasnos
MarHUTOAUIIEKTPHKOB.




P10 CamocrosTenpHas YK-1-31 H3yueHne npoueccoB HAMarHMYUBAHUS CPEAbL, PACIPOCTPAHEHUS
pabora Nel 3JIEKTPOMArHUTHOTO U3ITy4eHHUs! B peppOMAarHUTHBIX MaTepHaliax,
[MTpuposs! aHM30TPONMK MATHUTHOH ITPOHUIIAEMOCTH TOA
BO3JIEMCTBHUEM BHEIITHHMX ITOJICH.
P11 CamocrosTenbpHas IK-2-V1 Marnutssie yerpoiicta CBY texuuxu. [IpuHIMIE! paboTs! U pacuér
pabota Ne2 OCHOBHBIX XapaKTEePUCTUK TUIOBBIX YCTPONHCTB MarHUTORIEKTPOHHUKH -
BEHTHJICH, INPKYJIATOPOB.
P12 CamocrosiTeTbHAs Pacuér pagnopusmaecknx mapameTpoB GeppUTOBBIX KEPAMIYECKIX
pabota Ne3 MaTepHaIoB ¥ MAarHUTOIUAIEKTPHKOB HA OCHOBE NCXOIHBIX MAarHUTHBIX
CBOICTB, TUAIEKTPUIECKON IPOHUIIAEMOCTH U MOTEPD.

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJIETOB, TECTOB U T.II.)

Vlcrionb3yroTcst OMIeTh, KaXKABIH COAEPIKUT TPU BOIIPOCa.
ITpumep Bonpocos Ouiera.
1. THUIIBI pe30HAHCOB MEKTPOMATHUTHOTO M3ITy4eHNUS B ()eppOMArHUTHBIX MATEPHANIOB B ITOJISIX MAJIOH HANPSHKEHHOCTH.
2. ITpunmun padotsl CBY ycTpoiicTB TUIA UPKYISATOPOB U BEHTHIIEH C 37eMEHTaMH (heppUTOBOIl KepaMUKH.

3. Kakue napaMeTpbl MOXHO H3MEPUTH C IIOMOIIBIO U3MEPUTENBHOMN JTNHAN?

5.4. MeToauka OueHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

IIpaBusbHBIE, pa3BEpPHYTHIC OTBETHI Ha 3 BOIpoca B OWIETax - OlleHKa "OTIUIHO" .
B 1ienoM npaBuITbHBIE OTBETHI HA BOTIPOCHI, C HE3HAYUTEITHHBIMIA HETOUHOCTSIMH, HITH TIOJJPOOHBIN pa3BEPHYTHIN OTBET Ha 2

BOIPOCa ¢ OIMOKaMH B OTBETE HAa OJJMH BOTIPOC - OLIEHKA "XOpoIIo".

IIpaBunBHBINA OTBET Ha OAUH BOIIPOC C OLIMOKAMU B OTBETE Ha JjBa BOIPOCA - OLIEHKA "yIOBIETBOPUTENBHO" .
OTcyTCTBYE WIIH HETTPaBIIIBHBIC OTBETHI, MIIM OTBETHI C TPyOBIMHU OIIMOKaMU Ha TPH BOIPOCA - OIICHKA ""HEYIOBICTBOPUTEIHHO" .

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3aryaBue

Bubnnoreka

W3nmarenscTBO, TON

JI1.1 | Huxonbckuit B. B. DNeKTpOJMHAMUKA U OnexTpoHHas OMOIHOTEKA Mocksa: Hayka, 1973
pacIpocTpaHeHHe PaJHOBOIH
JI1.2 | Hloctak A. C. DNneKTpoJHAMHUKA CIUIOIIHBIX | DIeKTpoHHass OuOInoTeKa Tomck: TYCVY (1, 2012
Cpell: Kypc JeKUUi: Kypc
JIeKIu i
JI1.3 | Jletrox JI. M., TexHomoOrus: PeppUTOBBIX OnexTpoHHas OuOIHOTEKA M.: Uzn-Bo MUCuC, 2005
Koctumuu B. T, MaTepuaioB
T'onuap A. B. MarHUTORJIEKTPOHUKHU
JI1.4 |[Kanesa 1. 1., Marepuains! © KOMITOHCHTHI bubmorexa MUCuC M.: Yueba, 1990
Kpyrorun 1. T'., MarHUTORJIEKTPOHUKH: y4e0.
Jletiok JI. M., JleTiok rmocoOue A1 MPaKT. 3aHATUH
JI. M. crya. crert. 20.02
JI1.5 [Jetrox JI. M., Marepuanosenenue deppuros. | bubmmoreka MUCuC M.: Yueba, 1986
Mopuenko A. T., Paznensi: [Iponeccs
3axapos H. A. BbIpalllUBaHUs
AMUTAKCUATBHBIX (DEPPUTOBBIX
mwieHoK. [Tommoxxeunsie
MaTepHabl, UX 0OCOOEHHOCTHU U
obacTu mpuMeHeHus: YueO.
nocobue s ctyn. cruem. 0643
JI1.6 |Kpyrorun /I.T. Matepuansl ¥ 3JI€MEHTbI bubmorexa MUCuC M.: Yueba, 2006
9JIEKTPOHHON TEXHUKHU: KypC
JIeKIUH
JI1.7 |Kpyroruu 1.T. OneMeHTHI B yCTPOHCTBa bubmorexa MUCuC M.: Yueba, 2008
MarHUTOIEKTPOHUKH: J1a0.
MIPAKTUKYM
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3aryaBue Bubnmorexa W3narenscTBo, rox
JI3.1 |Kanesa U. 1., ®DeppuTOBBIC MaTEPUAITHI U bubimorexka MUCuC M.: Yueba, 2005
Kpyrorun JI. T, KOMIIOHEHTBI

Anpnpees B. T'., Jletrok
JI. M., Jletrok JI. M.

MarHUTORJIEKTPOHHUKH:
MIPAKTUKYM




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 | IIpubopsr u ycTpoiicTBa MarHUTOAIEKTPOHUKH Zoom

6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasunauenune OcHarenue
JTro6oit Kopryc | YueOHass ayauTopus Uil TIPOBEACHUS | KOMIUIEKT ydeOHoW MeOenmu 10 36 MecT it 00ydaronIuxcs,
MynsTUMeHHHAS 3aHSATUN JCKIUOHHOIO THINA W/WIK Ul | MyAbTUMEAUNAHOe  00OpYyHOBaHHE, MAarHHTHO-MapKepHas

MPOBCACHUA IPAKTUYECCKUX 3aHSITHI:

Jocka, pabodee Mecto mpenonasatens, IIKc moctymom k
UTC «Uurepner», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBIN
kabuaer ©Ha tmiarpopme LMS Canvas, nIHIIeH3MOHHBIE
nporpammMel MS Office, MS Teams, ESET Antivirus

YuTaabHbIH 3a1
9JIEKTPOHHBIX PECYPCOB

KOMIUIEKT yueOHOH Mmebenu Ha 55 MecT i oOydaromuxcs,
50 HOK c¢ pmoctynom k HWUTC «Uutepuery, OSUOC
YHHMBEpPCUTETa 4Yepe3 JIMUHbIH kaOuHeT Ha miatdopme LMS
Canvas, mmueHsnoHHele mnporpaMmsl MS Office, MS
Teams, ESET Antivirus.

JIro6oit Kopryc | YueOHast ayauTopusi IS TIPOBEICHUS
KomnerorepHslii kinacce IIPAKTUYECKUX 3aHATHH:

9KpaH, MPOEKTOp, JOCKA, KOMIUIEKT ydeOHOH Mebemn Ha 30
MIOCAJIOYHBIX MECT, MEPCOHANBHBIC KOMIIBIOTEPHI, AOCTYI K
OUOC ynuBepcurera LMS Canvas, IJWIEH3UOHHBIC
mporpamMel MS Teams, MS Office

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

ITpn KOHCTEKTHPOBAHNH JIEKIMH B KOHCIEKT CIEIyeT 3aHOCHTh BCE, UTO peKOMEH/TyeT IpernoaBaTeib. M3ydenue u orpaboTka
MPOCITYMIAHHBIX JEKIUH 0€3 MPOMEATICHHUS 3HAaYUTEIFHO SKOHOMHUT BPEMS U CIIOCOOCTBYET JIydIIeMy YCBOSHHIO MaTepHaa.
CryneHTaM peKOMEHIYeTCsl C CaMOro Haualla OCBOCHHSI JIAHHOTO Kypca padoTaTh ¢ JIMTEPaTypol U NpeaIaracMbIMy 3aJ1aHUsIMHU B
(hopMe ITOATOTOBKU K OUEPETHOMY ayUTOPHOMY 3aHATHIO. [IpH 3TOM aKTyaIu3HpyrOTCsI HIMEIOIIUECS 3HAHUS, a TAKKe CO3/1aeTcs
6a3a 11 yCBOCHUSI HOBOTO MaTepralia, BOSHHKAIOT BOIIPOCKI, OTBETH Ha KOTOPHIE CTYACHT MOIy4YaeT B ayJUTOPHN.

IIpu 0ocBOEHMY JAaHHOTO Kypca CTYIESHT J0JKEH MOJIb30BaThCsl OMOIMOTEKOH By3a, a TAaKKe dJEKTPOHHBIMH 0a3aMu yaeOHOM

JINTEPATyphbl, B COOTBETCTBHUHU C HacTosen nporpaMMoﬁ.




