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1. OBIIME ITOJIOXEHU S

1.1.  ®enepansHBI  rOCYJapCTBEHHEIH 00pa3oBaTeNbHBI  CTaHAAPT  BBICIIETO
obpazosanus (PI'OC BO) no HanpasiteHH0 moarotoBky 28.04.03 «Hanomatepuaisr» (ypoBeHb
MarucTpaTypsl) YTBEDXKIEH NpHKa3oM MuHHCTepcTBa 06pa3oBaHHs H Hayku Poccwuiickoit
@eneparuu ot 22 centabps 2017 r. N 966

1.2. O6macts mpodeccHOHANBHOM  IESTENBHOCTH BBITYCKHUKOB,  OCBOMBIIHX
pPOrpaMMy MarucTpaTypbl, BKIIOYAET:

- 40 CxBo3HbIe BUIBI TPOGECCHOHATLHON NESTENLHOCTH B IIPOMBIIIIEHHOCTH (B
chepe MaTepHaTOBEIIECKOr0 06ECTIEUeHHS TEXHOIOTHYECKOTO KA IIPOM3BOJCTBA OOBEMHBIX
HaHOMETAJJIOB ¥ HAHOKEPAMUK, CIUIABOB M COEJMHEHHH, KOMIIO3UTOB HA X OCHOBE M W3/e/IHii
3 HUX, TEXHOJIOTHYECKOro 00eceueH s MOTHOTO UK/ KX IPOM3BOJICTBA i H3IE/Hii U3 HUX, a
TAKKE [IPOM3BOJICTBA U3JIENHH C HAHOCTPYKTYPHUPOBAHHBIMU KEPAMHUYECKMMH TOKDHITHIMHU; B
cepe U3MEpEHHs TIAPAMETPOB M MONU(UKAIMA CBONCTB HAHOMATEPUAIOB 1 HaHOCTPYKTYp; B
cpepe TepMHYECKOro MpPOM3BOACTBA - MO HANAAKE M HCIOBITAHUAM TEXHOJOTHIECKOTO
000pyNIOBaHHs, aBTOMATH3AIME ¥ MEXAHW3ALWH TEXHOJNOTHYECKHX IIPOLECCOB, aHaJU3y H
AUAarHOCTUKE TEXHOJIOTHYECKHX KOMILIEKCOB, BHEJPEHHIO HOBONW TEXHHKH M TEXHOJOTHIA,
MHCTPYMEHTAILHOMY — OOECHEYCHMIO M KOHTPOJNIO — KadecTa; B chepe  HaydHoO-
HCCIICAOBATe/IECKUX M ONBITHO-KOHCTPYKTOPCKHX — pa3paboTok; B chepe pa3paGoTKH,
CONPOBOXKICHUA M MHTETPAallii TEXHOJOIMYECKHX IIPOIIECCOB W IIPOM3BOACTB B 06JIACTH
MaTepUalOBCICHHS ¥ TEXHOJIOTHH MaTEPUAIIOB).

1.3.  Bunmsl npodeccHoHaIbHOM NeSTENBHOCTH, K KOTOPBIM TOTOBSITCS BBIITy CKHUKH,
OCBOUBIIIKE IIPOrPaMMy MarucTparyphl:

- HAy4YHO-HCCIIEI0BATEIbCKAS.

IIpu paspaborke u peammsanuu ImporpamMMbl MarucTparypsi MUIT OPHEHTHUpYETCS Ha
KOHKPETHBIH BHJ[ (BHbI) [IPOGECCHOHATBHOM ESTEIBHOCTH, K KOTOPOMY (KOTOPBIM) TOTOBHTCS
MarucTp, UCX0/s U3 IOTPEOHOCTE! PBIHKA TPy/a, HAYYHO-HCCIENOBATENBCKEX H MATEPHATIBHO-
TEXHUYECKHX PECYPCOB OpraHU3aIliH.

2. YUET UHAWUBUY AJIbHBIX JTOCTVDKEHWI

B coorBercteum ¢ IlpaBuinamu mpuéMa B MarucTparypy mpH IOCTYIIJICHHH Ha
COBOKYIIHOCTh 00pa3oBaTeNbHBIX NPOrpaMM M0 HampaBieHmio 28.04.03 «Hanomarepuasr»
YCTaHOBIICHO MaKCHMaJIbHOE KOJIMYECTBO OAJIIOB 3a KaXKI0€ HHAUBHIAYAIBHOE JOCTIDKEHIE:

JokyMmeHTHI 151

Ne
o Haunmenoanue 1J| Onenka U] MOATBEPXKICHUS HATAYIHS
1| W
Kormust (wy moytHHHEK)
1. JlunioM o BeICIIeM OGPa3OBAHHH C OTIHIHEM 10 6aioB p—

IMoGenurens npoBogumoro MUIT koHKypca
2. TBOPYECKHX U IIPOEKTHEIX paboT MO MpOdUIIIO 100 6ayutoB Juruiom nobenurens
HaNpaBJICHUS NOATOTOBKH

IMpuzep nposogumoro MHUIT koHKypca
3. TBOPYECKHMX U IPOEKTHEIX paboT MO MpoduITo 75 6amios Jurnom npusepa
HanpapJIeHHUs HOATOTOBKH




IMo6enurens MexxyHapoaHoro wim
Bceepoccuiickoro KoHKypca (BEICTABKH) HAYYHBIX
U TBOPYECKHX paboT, MexIyHapoaHoi win
Beepoccuiickoii cryneryeckoii onmummmaipt
(4emmHOHaTa) 1O MPODUIIO MATHCTPATYPHI

100 6aynos

Juriom moGeaurens

[Tpusep unu maypeatr MexxayHapogHOTO HTH
Beepoccntickoro koHKypca (BBICTABKH) HAYYHBIX
U TBOPYECKMX paboT, MexyHapoaHoi wiu
Bcepoccuiickoii crymendyeckoii onummuazpi
(4eMnMOHaTa) 1O MPOQIIIIO MATKCTPATyPEI

75 Gaiios

Juruiom npusepa win
Jaypeara

[ToGeauTens mu npusep Beepoccuiickoro
HI)KEHEPHOTO KOHKYpPCa CTYICHTOB U aCIIMPAHTOB
OpraHu3alyi, OCYIIEeCTBIIAIOIHX
06pa3oBaTeNbHy0 ¥ HAYYHYIO AESTENLHOCTD, TP
cootBeTcTBUM HanpasineHns BUK npoduiio
HAaIpaBJIeHHS TIOITOTOBKU

100 6ayuioB

Jurnom noGenurens win
TIpU3epa WK Jlaypeata

IInceMeHHOE coracue OpraHU3alyH O
MIPEAOCTABICHUM MECTA IPAKTHKH C YKa3aHUEM
TEMaTHKHU IPOpECCHOHABHOMN JeATeNFHOCTH,
COOTBETCTBYIOIIEH HAIIPaBJICHHIO ITOJTOTOBKH

1o 20 6amnos

ITncemo Ha odHLIHATEHOM
OaHKe OpraHH3alMu

Hanwnune ceprudukara o npoxoxaeHu:
HE3aBUCUMOM OLIEHKH KBaJIM(UKAIMI UITH
5Kk3aMeHa «Bxon B mpodeccuioy o
po(eCCHOHAIBHBIM CTaHIapTaM,
COOTBETCTBYIOLIUM IPOQUITIO 06pa3oBaTeIbHON
MIPOrpaMMBI

1o 20 GasyuioB

Ceprudukar

Hanwuune HayqHBIX TyGHMKaLmii IO TeMaTHKe
HaIpaBJICHUH TOATOTOBKH Wi P

- OIy0JIMKOBaHHbIE HAYYHEIE CTATHH B
PELEH3UPYEMBIX )KypHaJIaX, BXOAAIIMNX B
MeXIyHapoHble 6a3sl uuTHpoBanus Web of
Science u Scopus

- OIyGIIMKOBaHHbIE HAYYHBIE CTATHH B BEyLIHX
PELICH3UPYEMBIX JKypHanax u3 nepeuns BAK

- OIyOJIMKOBAHHBIE CTAaThU B XKypHAJIaX
BKJIFOYEHHBIX B Poccuiickuii uHIeKC HaydHoro
nutupoBanus (PHLY)

- OMmy6/IMKOBaHHEIE MaTEPHANIBI KOHDEPEHIUH
WJIM TE3UCHI Ha KOH(EPEHIMX, BXOAAIINX B
MeEXayHapoHble 6a3bl nuTHpoBanus Web of
Science u Scopus

- OMmy6IMKOBaHHbIE MATEPHAIBl KOHPEPEHIMH
WM TE3UCHI Ha KOH(EePEeHLHSX, Ky pHAIaxX
BKJIFOYEHHBIX B Poccuiicknii HHIEKC Hay4HOro
uurrposanus (PUHLI), a taroke apyrux
KOH(epeHIHIX

10 20 6amnos

10 6aytoB

10 GayuioB

5 6ayuta

3 Gayua, HO He
6outee 10

2 Gaa,
HO He Oonee 7

5 6aiioB

Kcepoxonust (THTYIBHBIH

JIUCT, OTJIAaBJIEHHE, TEKCT

ITyOJIMKAITHH, BEIXOJHEIE
JlaHHEIE)

- IaTCHT I10 TEMAaTUKE HaIlpaBJICHUSA IOATOTOBKU

HTOPAZIOK W PEI'TIAMEHT ITPOBEJJEHUSI BCTYIIUTEJIBHOI'O UCITBITAHUS

BCTyTII/ITeJ'IBHLIC HMCIIBITAaHHSA IIPH IIPUEME B MarucTparypy Io COBOKYIIHOCTH IIpOrpaMM

110 HanpasiieHuio 28.04.03 «Hanomarepuaibsi» npoBozsTes B GopMe cobeceI0BaHHS.

OCHOBHOM LeNblO BCTYNHTENBHOIO MCIBITAHHS SBISIETCS OT6Op aGHUTYPHEHTOB,
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HauOoJIee MOATOTOBNEHHBIX K MPOJOJDKEHHIO O0YYeHHs B MATHCTPAaType BBICIIETO Y4eGHOTO
3aBEJICHUS 10 HalpaB/IeHHIO moAroToBKH 28.04.03 «HanoMarepuaiisl.




3aa4yaMy BCTYIIHTEILHOTO MCIIBITAHHS SIBIISFOTCS

- OLCHKA yPOBHS 3HAHUU M YMEHHH B IIpodeccHoHaabHoM 06/1acTH,

- BBIBJICHUE CTENCHHM IOJTOTOBJIEHHOCTH K INPONOJDKEHWIO OOYYEeHHS B
MarucTparype.

Bompocsl, BEIHOCHMEIE Ha cOGeceI0BaHNE, ONPEIEIIOTCS HACTOSIIEH IIPOrpamMMoii.

B xome cobecenoBaHHsS IOCTYNAIOIMM MOTYT OBITH TaKXKe 3aJaHbI BOIIPOCHI,
HANpPaBICHHBIC HA YTOYHEHHE NPHYAH BBIOOpA OMpENENEHHOM IIPOrpaMMEI MAarMCTEePCKOM
TIOATOTOBKH, KPyTa MHTEPECOB OCTYIIAIOIIETO U TeNiel eTo MOCTYIUICHNS B MATHCTPATYPY.

MaxkcnmanbHOe KOMHYECTBO 6alioB, KOTOPOE MOXET TONYYHMTh IIOCTYIAFOIIMH IO
pesynbpTaTtam cobeceJoBaHusA — 75 GalIoB.

MakcumanbHOe KONMM4ecTBO 6allioB, HaGPAaHHBIX IO COBOKYIIHOCTH BCTYIHUTEIbHBIX
HCIBITaHUM U UHIVBUAIYAIBHBIX HOCTHXeHUM — 100 6aimioB.

Pemenne osx3ameHaNMOHHOM KOMMCCHE 3aHOCHTCS B TIPOTOKOJNEI BCTYIIATEIBHBIX
HCIBITAaHUM U MHIAVBUAIYAIBHBIX JOCTHKEHHIHA.

Cornacuo Ilpaunam npuéma B Maructparypy MUDT B 2025 rogy ydactue B KOHKypce
IIPUHUMAIOT a0UTYPUEHTHI, HabpaBIIne He MeHee 25 GaIoB.

Hara, BpeMs M ayIUTOPHUs NPOBENEHHUS BCTYIHTENHHBIX WCIBITAHMN HA3HAYAIOTCS B
coorBercTBuE IlpaBumamu npuéMa B (demepalbHOE TOCYNapCTBEHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YUPEXKACHHE BhICHIET0 00pa3oBaHms «HanMOHAIBHBIA HCCIIeOBATEIBCKMI
YHUBEPCHTET «MOCKOBCKHH HHCTUTYT 3NEKTPOHHON TeXHHKH» B 2025 romy Ha oGydeHHe IO
00pa3oBaTesbHbIM IPOrpaMMaM BBICIIEr0 0OPa30BaHKs — IPOTPAMMAM MaTHCTPATyPBL.

JUIs. TOATOTOBKM BEHIENEHO [BA aKaJEeMHYeCKHX 4Yaca, paspelieHO IOJIB30BAThCA
JEOOBIMH CIIPABOYHBIME MaTepPHAIAMH, B TOM YHCJIE COOCTBEHHBIMH JICKI[USMH, y4eOHHMKaMH,
METOJUYECKAMH MTOCOOUSIMH H T..

IIpencraBieHre HHAMBANYATBHOTO 3a/[aHKs IPOU3BOAUTCS YCTHO B (hOpPME BHICTYILICHHS
B TeueHue 10 MuHyT.

PesynbraTe! IpOBeNeHN BCTYIHTEIBHBIX UCIILITAHANR OPOPMIIIOTCS B BHAE OTHEIBHBIX
IIPOTOKOJIOB 3K3aMECHAIMOHHOM KOMHCCHH Ha Ka)XI0r0 abUTypHEHTa.

4. ITEPEYEHb BOITPOCOB ITO OCHOBHbBIM VUEBHEIM JUCLIUIUIVMHAM,
BbIHOCHMBIM HA BCTYIIUTEJIBHBIE UCIIBITAHUS ITPU IIOCTYIUIEHUU
B MATUCTPATYPY

4.1.  IlepedeHb BOIPOCOB /IS BCTYIUTENBHBIX HCIBITAHH
4.1.1. Of6mee MaTepHuaIoBeIeHHE

1) brnaropoznmbie MeTa/uIBI B MHKPOJIEKTPOHHKE.

2) Hemeramm4eckue npososmue MaTepuaisl. [[poBojsimie MaTepHalIbl Ha OCHOBE
OKCHJIOB, IpMEHEHHE.

3) Kiaccuuranus momynpoBoTHIKOBBIX MaTepranoB. COGCTBEHHBIE U IIPHMECHBIE
[OJIYIPOBOAHUKY. DHEPIreTHYECKHIE 30HHEIE JIHAarpaMMBIL.

4) Kpemuuit.  @oHOBEle IpEMECH B  MOHOKPHCTAIUIMYECKOM  KPEMHHH.
MukpoznedeKTs B MOHOKPHCTAITHIECKOM KPEMHUH.

5) [Monmukpucramimyeckuii  KpeMHHWi, CmocoObl  IONyd4eHHs H  CBOMCTBA

NOJIUKPUCTAILIHNICCKOTO HpI/IMCHeHI/IC MOJTHKPUCTAIUINIECKOT0 KPEMHUS B MUKPOJJICKTPOHHUKE.



6) AMOPQHBI KpeMHHH, CTPYKTypa, IIPUMEHEHHE W BIMSHHE JIETHDOBAHHS HA
IIPOBOIUMOCTE a-Si:H.

7 Muxpokpucranmudeckuit kpemuuii. CBOMCTBa, HOTyYeHHE U IIPUMEHEHHE.

8) Marepuanbl KpeMHHEBO! ONTOAIEKTPOHUKH. KpeMmHwuit, JICTUPOBAHHEIN 3pOueM.
IlopucTBIil KpeMHHiA.

9 KapGun xpemuus. CBolicTBa i IpUMeHeHHe Kap6ua KPeMHHS.

10)  Csoiictea momympoBoxaukos tuma A BY, [IprMeHeHre OIYIPOBOAHMKOB THIIA
AllgY.

11)  Knaccuduxanus ausneKTpuueckux MaTepruanoB. OCHOBHBIE OHATHS. AKTHBHEIE
U MACCUBHBIC TUINEKTPUKH, X IIPHMEHEHHE.

12)  CreknoBunHele — muaieKTpudeckWe  MaTepuambl.  Crekna.  OcoGEHHOCTH
CTPYKTYPBI, COCTaBa U TEXHOJIOTHH M3rOTOBJIEHHS. IIpIMeHeHe B MEUKPO3JIEKTPOHHKE.

13)  Kepammueckwe  Martepuansl:  KinacCHHKAIAs,  CBOWCTBA,  TEXHOIOTHA.
IIprMeHeHre B MUKPOIJIEKTPOHHUKE.

14)  Texnomorus BoibhpamMa TeXHHUECKOH U BHICOKOM YHCTOTEL

15)  Tlomyuenne TexHMYecKoro KpeMHHS. TeXHOIOTHYECKas CXeMa IIOIYdCHHS
IIOJIyIIPOBOHUKOBOT'O KPEMHHSI.

16)  MeTomp! MOMyYeHHs: MOHOKPHCTAILIOB. [IpHYMHEI BOSHUKHOBEHHUS JACIIOKAIIHE B
MOHOKpHCTaJLIaX.

17)  Hutpun xpeMmHHS. Meronsl (QOPMHMpPOBAHHS ILICHOK HUTpUIA KpPEMHHS.
CpaBHHTENBHBIN aHANH3 CBOMCTB CTEXHOMETPHUYECKOTO M ILIA3MOXUMHYECKOTO HUTpUAA
KpEMHHSL.

18)  Tlonumepsr u cMornel. CBOMCTBA M TEXHOJIOTHYECKHE OCOGEHHOCTH IPOM3BOLCTBA
AKTHBHBIX JUIICKTPHIECKUX MaTeprasoB.[IpuMeHeHe B MUKPOIIIEKTPOHHKE.

19)  IlmotHOCTE. OCHOBHBIE IIOHSATHS U METOIBI M3MEPEHHUIA.

20)  TemnoemkocTh. OCHOBHBIE ITOHATHS M METOB! H3MEPEHHIA.

21)  TemnomposoaHOCTE. OCHOBHBIC IIOHATHS H METOBI H3MEPEHHIL.

22)  Temnosoe pacmmpenne. OCHOBHBIC IIOHSTHS ¥ METOEI H3MEPEHHIL.

23)  OnextpompoBogHOCTh. OCHOBHBIC IIOHSTHS U METOBI H3MEPEHHIA.

24)  TepmoanekTponBuxymas cuaa. OCHOBHbIE IOHATHS U METO/IBI U3MEPECHHUIA.

25)  Konuentpanus Hocuteneil. OCHOBHbIE OHATHS X METO/IB H3MEPEHHIA.

26)  TemneparypHble K03hdHIHEHT CONMPOTUBIEHAS. OCHOBHbIE MOHSTHS U METOMIBI
HA3MEpEHU.

4.1.2. TexHoJIOrHH MaTepHAJIOB

1) AMOppHOE H KPHUCTAUIMYECKOE COCTOSHHE BEINECTBA. CymecTByroriue
IPE/ICTABIIEHAA O MEXaHM3MaxX 3apOAblIIe00pasoBaHHs M POCTa HOBOM (asbl. 3apobImm
KPUTHYECKOTO pa3Mepa.

2) Teopuu pocTa HaeaTbHBIX U peaNbHBIX KPUCTAIOB. Pa3mudus u 0coGeHHOCTH

3) XmopuIHBIA Tpomecc SHHMTAaKCHH Kpemuus. Cragum Tpomecca. Kumerwka
mporecca.

4) MeTtonsI OCaXIEeHHS THOKCHIA KPEMHHS.

5) Knaccupukamus 3arpssHeHui. [IpUHIMIIBI HOCTPOEHHS XHMHYECKON OYHCTKH

no[yioxeK. lcrmonb3oBaHue pacTBOPOB HAa OCHOBE IEPEKHCH BOJOPOAA IUIS OUHCTKH
noBepxHocTH nojtoxkek: [TAP u Kapo.
6) ITpuHIMIE Iponecca aHOHOTO OKUCIICHHMS.
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7 Mogens  TepMHYECKOTO OKHCIEHHS KPEMHHS Muna-I'poyBa. Crtpykrypa
amopdroro nuokcuna kpemuns. CpasHenue SiO,, HONYYeHHBIX TEPMHYECKAM OKUCICHHEM B
CYyXOM M BJIQXHOM Khcropoje. CXeMbl CIOCOOO0B OCYINECTBICHHS MPONECCA TEPMHYECKOTO
OKHCIICHHS.

8) I'mppunueii mpormecc smutakcuu kpemums. Cramumum  mponecca. Kumerwka
npornecca. OCOGEHHOCTH MpoIecca SMUTAKCHH KPEMHHS Ha carbupe.

9) Crpyktypa HapymeHHOro cios. KOHTponb HW mapameTIphl MIEPOXOBATOCTH
IIOBEPXHOCTH.

10)  Ilpomecc raszodasHoif smuTakcHu apceHuna raumms. XJIOPHIHEIA, XJIOPHTHO-
ruaApuaHe ¥ MOC-ruIpuiHbIil Mpoeccsl.

11)  TlpuHUMIEI M CXEMBI pealIH3aLHH KUAKODA3HON SIMUTAKCHH apCEHHNA TILIHL

12)  Bakyym-TepMudecKoe HaHECEHHe TOHKHMX ILIEHOK. VCIapeHHe M KOHJEHCAIIHS.
Koodpdumuent xomneHcanuu. 3aBHCHMOCTB CTPYKTYpHl TOHKHX ILUIEHOK OT YCIIOBHH
KOH/ICHCAIIHH.

13)  MeTozbl pe3UCTHBHOTO ¥ 3IEKTPOHHO-IIy9E€BOTO HCTIApeHHs. IIPHHIAIIEL X CXEMBI

peanu3aImm.
14)  Karommbiii mMeTon ocaxkAeHWs ISl HAHECEHHs TOHKHX IUICHOK. [IpHHIMIEI
CXeMa peayiu3allim.
15)  TpuonHbIi HOHHO-ITA3MEHHBI METO HAHECEHH s BemecTBa. [IPHHIIAIBI X cXeMa
peanu3anum.

16)  MarueTpoHHOE paclbUICHHE I HAHECEHHS TOHKUX IUTEHOK. IIpHHITAIIEL U cxeMa
peayuzanumu.

17)  Xumudeckoe ¥ 37IEKTPOXHMHUYIECKOE OCAXKIECHHE TOHKHX METALIMIECKAX MICHOK
U3 PacTBOPOB.

18)  CsoiictBa ToHkMX muIeHOK. IIpaBmio Maruccena. 3aBHCHMOCTD YIEIBHOTO
COIIPOTHUBIICHUS W TEMIEPATyPHOro KO3(G(HUINEHTa CONPOTHBIECHHS OT TOJIIHHBEI TOHKOMN
IIJICHKH.

19)  Crpykrypa tneromero paspsnga, (HOpPMEPYEMOTO MOCTOSHHEIM HAIPSKEHHEM.
Oco6eHHOCTH TIEIOMIETo pa3psaa, HOPMEPYEMOro BHICOKOUACTOTHBIM HAIIPSKCHHEM.

20)  IlpuHUMIBI ¥ METONBI PE3aHNUS, LUTH(OBAHKS ¥ [OIMPOBAHMS IOTYIPOBOIHHKOB.

21)  IlpemmymecTBa IIPOLECCOB  «CYXOrO» TpAaBIEHHA Mepe]] IKHIKOCTHBIM.
Knaccugukanuss mponeccoB «cyxoro» TpaBieHHs. HOHHOe-IIa3MEHHOE, HOHHOE-IYdYeBOE,
HOHHO-XHUMHMYECKOE H IIa3MO-XUMHUYIECKOE TPABIICHHE.,

22)  MWcroummk wuonoB tmma Kaypmana u Tuna «Pamukan». Ilpemmymecrsa u
HEIOCTaTKH.

23)  TIlpomecchr murorpadmm. TexHOMOrHYeCKHi mnpomecc mpsMoil H  oGpaTHOI
¢dbotonmurorpaduu.

24)  Texuomorwueckmit mporecc ¢oronurorpadun. OcoGEHHOCTH — Omeparuit
IIpoIiecca.

25)  Uro Takoe doropesuct? TpeGoBanus k HOTOPE3HCTY.

26)  IlosuTHMBHEIM M HETaTHBHBIA Iporeccs! JuTorpadun. Oco6EHHOCTH ITOCTPOSHHMS
MIO3UTHBHOIO M HETATHBHOIO (OTOPe3UCTOB. IIpoIlecchl, IPOTEKAIONIHNE B IIO3UTHBHOM |
HEraTHBHOM (hOTOPE3HUCTE.

27)  Paspemaromas cmocoOHOCT mporecca  GortommTorpadun.  Paspemenwe.
OcHOBHEIE (OTOXHMHYECKUE 3aKOHEL.



28)  HexenarenbHble ONTHYCCKME  pa3sMepHble  3pdeKkTel B Ipormecce
dorommrorpaduy, cBA3aHHBIE C sBIEHHEM IHQPAKLAE | unTepdepennuu. Ilytm  mx
IIPEOIOJICHHUS.

29)  Mexanmsmbl mudby3HE aTOMOB JIETHPYIOUIEX IpHMeceil. 3aKOHbI 1 dy3un
Quxka.

30)  Cxewma mposenenmst npomecca Tepmomubbyswm. se crammm nponecca. luddysus B
TOTYOECKOHEUHOE TENI0 M3 OECKOHEYHOTO WCTOYHHKA. HMuddysus B momybeckoHedHOE Teno W3
OTPaHWYCHHOTO MCTOYHMKA. Pacmpenenenue mpuMecn mo mniyGuMHe mocne Kaxnoi W3 crammit
nponecca uddysun. Metozs! ocymmectienns nporecca muddysmm.

31)  Viomnas mvmanTtarmst. OCHOBHEIE IIPEJICTABICHAS O MEXAHH3ME nporiecca. OCHOBBI
Teopun Jlmaxapna-Illapga-Illuorra. PacnipenerncHye BHEIpERHBIX HOHOB. DddexT KaHaIMPOBaHHS.
JlexananmpoBaHye B POIIECCe MOHHOMN MMILTAHTAITHH.

32)  TlpvHIMITEI ¥ CXEMBI IOCTPOEHHUS YCTAHOBOK HOHHOMN AMILIAHTAITHHL.

33)  Knaccubuxamus Meronos ceapku u maitkn. CyTh MeTOIa KOHTAKTHORM PEaKIMOHHON

v

HalKy.

4.1.3. MeToabl HecC/IeI0BAHUS MATEPHAJIOB H HAHOCTPYKTYP

1) IIpern3nonHOe ONMpeNeNeHHe  IapaMeTpoB PEMETKH KpHCTAUia. OCHOBHBIE
METO/IbI, IIPHHIUIIEI K 00JIACTH IPUMEHEHUS

2) PeHTreHOCTPYKTYpHBIE ©  peHTreHo(a3oBbIi aHamu3. OCHOBHBIC BUJIEI,
IIPUHIUIBL B 00IaCTH TPUMEHEHHS.

3) Merozsl Ha ocHOBE 3TeKTpoHHON Audpakuuu. O6IACTH IPHMEHEHHUS.

4) PactpoBas onexkTpoHHas MHKpocKomHs. Bo3MOXHOCTH Merona, o06JNACTH
IIpUMEHEHHUS.

5) IIpocBeumBaromas 31eKTPOHHAsS MUKPOCKOMHS. BO3MOXHOCTH MeTOza, 06JIacTH
TIpUMEHCHHS.

6) Texcrypa. IlonsaTie, OCHOBHBIE XapaKTEPHCTHKH ¥ BHIbL. OCHOBHOE ypaBHEHHUE
It paciiGPOBKH TEKCTYPHI Ha CTepeorpaguIecKoil IPOeKIUH.

7) Penrrenosckas goToanexrpoHHas crektpockonus. CYTh METO[a, cXeMa METOJIA.
[Ipumenenne B TEXHOJIOTHH MUKPO3JIEKTPOHHKH.

8) OnextponHas Oxe-criekrpockonus. CyTh METOla, CXeMa METO/IA. IIpumenenue B
TE€XHOJIOTUH MUKPOSJICKTPOHHKH.

9) Bropuunast wWoHHas Macc-crektpomerpus. CyTh MeTola, cXemMa METOJIA.

[IpuMmeHeHNE B TEXHOIOTHH MUKPO3JIEKTPOHHKH.

10)  Cnektpockonus ympyro paccenBarommxcs HoHOB. CyTh METOZa, CXeMa METOIA.
IIpuMeHeHnE B TEXHOJIOTHH MUKPO3JIEKTPOHHKH.

11)  Boust - hapanmsri Metox. Cytb MeTona. OCHOBHOE ypaBHEHHE METOIA.

12)  CseroBoit MuKpockor. OCHOBHBIE MapaMeTpsl MHKPOCKOIIA. ®dopmupoBanue
U300paKEeHHUsI B CBETOBOM MHKPOCKOIIE.

13)  UeThIpex30HIOBEIM METOX ONpEIENECHHS YIETHHOTO COIPOTHBICHHS. Cytp m
cxema meroza. O6sacTb IpUMEHEHHS.

14)  Meton Bamr gep Ilay. OCHOBHBIE NPHHIIAIEL H3mepenue ymenpHOro
COIIPOTHBJICHHS [IOJIYIIPOBOTHAKOB METOZIOM BaH zep Ilay.

15)  Ckammpyrommii 30HZOBBIf MHKPOCKON. BO3MOXHOCTH MeTOma, OBNacTH
[IPUMEHEHHS.



16) OnTtuyeckwe  MeTOIBI HCCIICTOBAHH cocraba  (MK-cmextpockomus,
CIICKTPOCKOIIHsI KOMOMHAIIHOHHOTO PACCESHHS)

17) ~ DkcnepuMeHTalbHBIE ~ METONBI ~ TEPMHYECKOTO  aHANH3A. ITpunmumEL,
BO3MO>KHOCTH, 00JIaCTH IIPAMEHEHHS.

4.2. ComCOK peKoMeHIyeMOi JIHTepaTyphI:

4.2.1. O0mee MaTepuaoBeaeHHE

1) Iacemxos B.B., Copoxur B.C. Marepuaasl 3MeKTPOHHOM TEXHVIKH, yueOHHK,
CII6.:JIams, 2003
2) Hokpockuit @.H. Marepuansl B KOMIIOHEHTHI DaHO3JIEKTPOHHBIX YCTPOMCTB.

VuaebHoe nmocobue s By30B, M.:I'opsuas maams-Tenexom, 2005

3) Koxuros JLB., Kocymxun B.I'., Kpanyxun B.B., INTapxomernxo FO.H. Texnomorus
SMUTAKCHAIILHBIX CIIOEB U rerepokommosutmii, M.:MUCHUC, 2001

4) Marepransl  anekTpoHHOM TexHukH. JlaGopartopmerni mpakTkym / A.B.
XKenesnskosa, [1.U. Jlazapenxo, H.W. ITonernko, A.A. [lIepuenkos, M.IO. IIreps, I0.U. Illtepa
/I M.: MUDT, 2021. — 140c.

5) A.A. llepyenkos, I0.U. Illrepn. Mu3HKa U TEXHONOIHS TOTYIPOBOTHMKOBBIX IIpe-
obpazoBatereit sHepruu. Yacts1.YueGuoe mocobue.- M.: MUDT.- 2006

6) A. A. Packun TexHONOTHMS MaTepHaNoOB MHKPO-, ONTO- M HAHOXJIEKTPOHHKH.
Yu4eb. mocobue. . 1/ A. A. Packun, B. K. ITpokodsesa. - M. : BUHOM. JIa6opaTopust 3HaHHH,
2010. - 168 c.

7 IepuerkoB A.A., Bynmarsa BI. ®u3uka ¥ TEXHONOTHS MONYIPOBOXHUKOBBIX
npeobpazoBarenel s3Hepruy. YuebHoe mocodue, M.:MUIT, 2007

8) B.I' bynarsm, A.A.lllepuerkos. Martepuais! 3/eKTpoHHOM TexHUKH. JIaGopaTopHbLt
npaktukym, Yacts 1 M.:MUOT, 2001

9) A.A. llepuenxos, [0.1. IlItepr. Mateprais! 21eKTpoRHO# TexruKH. JlaGopaTopHbIt
MPaKTUKyM, 4. 3.-M.:MUOT, 2004

4.2.2. TexHOJIOTHH MaTEPHAJIOB

1) B.K. Ilpokodsepa, 5.H.Prramis. Kprcrammsamus noynpoBoHAKOB U3 PacIliaBa.
M., MU3T, 2007.
2) OU3HUKO-XMMUYECKIE OCHOBBI HHTETPATBHBIX MEKPO- M HAHOTEXHOJIOTHH : yueGHOe

niocobue s By3oB B 2-x T. mox pen. HO.H.Kopxwumxo, T.1. 10.J].Uucrsxos, FO.IT.Paitnosa.
DPH3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTUH MUKPOIJIEKTpoHHKH, M.:BrrOM, 2009

3) OU3HUKO-XMMHUYECKHE OCHOBBI HHTETPATBHBIX MUKPO- M HAHOTEXHOJIOTHIA : yueGHOe
nocobue Juts By30B B 2-x T. moy pex. FO.H.Kopkuinko, M.B.Akynenok, B.M.Annpees, J.I".I'pomos
u 1p. Texnonoruueckue acnextsl, M.:burom, 2010

4) IlacemkoB B.B., Copoxur B.C. Marepuaisl IeKTpOHHOH TEXHMKH, y4eGHMK,
CII6.:JIans, 2003.

5) I'pomos [I. I'., MouainoB A. Y., Cyimumun A. JI., IlleBsixos B. 1., Meraumsamus
YJIBTpaboJbIIMX HHTErPATBHBIX CXeM : ydeOHoe mocobue: — M.: BUHOM, JlaGopaTopus 3HaHwMit
2009

6) A. A. Packun TexHONOrUs MaTepHaIOB MUKPO-, OLTO- U HAHOSIEKTPOHHKH, Yuel.
nocobume. Y. 1/ A. A. Packun, B. K. IIpokodsesa. - M. : BUHOM. Jla6opatopus 3nanmit, 2010. -
168 c.



4.2.3. MeToxp! HcCIeI0BAHUS MATEPHAJIOB H HAHOCTPYKTYP

1) 9.P.Knapx MHKpoCKOMIIeCKHe METOIBI HCCIIE[0BAHMS MaTepHAIOB, M.Texnoctepa
2007

2) H.bpannon, V.Kamman Mup MarepuagoB M TEXHOJOTHIA. MukpoctpykTypa
MarepranoB. Metonp! uccnenopanms 1 KoHTposst, M.:Texnocdepa, 2006

3) Omsuka TBepmoro Tena. Jlab.mpakTukym. MeTomsl MONMydeHHS TBEpPHBIX TeN H
HCCIIeIOBaHUsI MX CTPYKTYpEIL, oA pen. A.®D.Xoxiosa ,M.:B.mxoma, 2001
4) Omusuka TBeporo Tena Jlab. npakTukym. QusHdeckue CBOHCTBA TBEPIBIX TEL IIOJ

pex. A.®.Xoxmosa, M.:B.mxoia, 2001

S ITOKASATEJIM 1 KPUTEPUU OIITEHUBAHUS PE3VJIbTATOB
BCTYIIUTEJIbHBIX UCIThITAHUN

MaxcumanbHOe KOMYecTBO GaILIOB 32 OTBET Ha OMH BOIIPOC COCTABIISIET 25 GalioB.

Kpurepusamu oneHKr 3HaHU# 10 OTBETAM Ha BOIPOCH! SBJITIOTCS:

- IIOHUMAaHUE CYITHOCTH M3J1araéMOro Marepuala, CTENEeHb COOTBETCTBHSA
3aJlaHHOMY BOIIPOCY H IIOJIHOTA M3J1araéMOT0 B OTBETE MaTepHAIa;

- TPaMOTHOCTh M3JIOXKCHHS CYTH BOIPOCA, YMEHHE HCIIONB30BaTh HAYYHYIO H
CICIMATIBHYIO TEPMUHOJIOTHIO U BECTH JUAJIOT ¢ KOMHCCHEH;

- CIIOCOOHOCTD WJLTFOCTPUPOBATH OTBET Ha TEOPETHYECKHH BOIPOC IPAKTHIECKAMH
IIpIMEpPaMH.

OnenKa Kax0ro 0TBETa OLPEAEIAETCS CIEAYFOIMUM 00pasoM:

Ouenku or 23 50 25 GalioB CTaBUTCA aOUTYPHEHTY, B OTBETC KOTOPOTO IPHBOIATCS
TIOJIHBIE CBEJCHHS 110 3aJaHHOMY BOIIPOCY, IEMOHCTPUPYETCS BCECTOPOHHEE, CHCTEMATHUECKOE
U IyOOKOe 3HaHHE MaTepHaia, MaTepHal M3JI0KEH JOTHYHO, IIOCIEN0BATENFHO U He TpebyeT
JOIIOJIHUTENBHBIX MOSCHCHHM, JArOTCs OTBETHI Ha BCE BONPOCHI WICHOB SK3aMEHAITHOHHOMN
KOMHCCHH. '

Onerxu ot 19 no 22 6amnos cTaBUTCS aGUTYPHEHTY, B OTBETE KOTOPOTO [IPUBOISATCS
OCHOBHBIC CBEJICHHS IIO 33JaHHOMY BOIPOCY, NE€MOHCTPHPYETCS IMOJIHBIC 3HAHMA MaTepHaia,
OTBET C(HOPMYIMPOBAH C HE3HAYMTENBHEIMA OIMGKAMH HA TEOPETHUYECKHH BOIPOC, U MOTHOM
OTBETE Ha JOIOIHHUTEIBHBIE BOIPOCH! SK3aMEHAI[HOHHON KOMUCCHH.

Ornenky ot 16 1o 18 6aIoB cTaBUTCS aGUTYPUEHTY, B OTBETE KOTOPOTO IPHBOAITCS HE
TIOJIHBIE CBEICHUA II0 3aJaHHOMY BOIIPOCY, JEMOHCTPHPYIOTCS cialble 3HAaHHS Y4eOHOTOo
MaTepHana, HO B o0beMe, NOCTaTOYHOM JUIi JaibHedmeldl y4eGBl B MarkucTpaType, MMEKOTCS
3aTPYAHEHUS C OTBETAMK Ha JOIOJHHUTEIbHBIE BOIPOCH! WIEHOB SK3aMEHAIMOHHON KOMHCCHH.

Ounerku 0 15 Gamnos cTaBuTCA abHTYPHEHTY, B OTBETE KOTOPOTO MPHBOIATCS HE
TIOJIHBIC CBEACHHA IIO 3aJaHHOMY BOIPOCY, IEMOHCTPHPYIOTCS CYLIECTBEHHBIE HpOGEhI B
3HAHUSX, HAMIAC 3HAYMTEIBHBIX OIIMOOK B OTBETE, a0MTYPHEHT HE MOXET Pa3bACHHTH CYTH
COAEpXKaHHs TOro, YTO OH IPEICTABHI B Ka4eCTBE OTBETa HA BOIPOC, HE JAFOTCS OTBETHI Ha
JIOTIOJTHUTEILHEIE BOIIPOCH] WICHOB 9K3aMEHAIHOHHON KOMHCCHH.

MaxkcumanbHas cyMMapHas GajibHas OLEHKA OTBETA Ha cOOECeOBAHMM COCTABJISET 75
GaJuioB.



Wrorosas  omeHka  abWTypHeHTa  OmpedenseTcs  KOJUIETHAIBHO  WICHAMH
OK3aMEHAI[MOHHOM KOMHCCHM Ha OCHOBAHWH TOJIOCOBAHMS IPOCTHIM GONBIIMHCTBOM. IIpm
PaBHOM YHCIIE TOJIOCOB IOJIOC IPEICENATENS SIBISETCS PELIAOIIIM.

IloGemurenn u TPU3EPE  €XKErOTHOTO BCepoccHHCKOTO HHKEHEPHOTo KOHKypca
CTyACHTOB ¥ aCIMPAaHTOB OpPTaHM3alMi, OCYINECTBIIOMMX OOPa3OBATENBLHYIO H HAYYHYIO
JEATeNBHOCTH, 00YYaromuXcs 0 HHXKEHEPHBIM CIELHATEHOCTAM M HATIPABICHASM [OTOTOBKY
BBICIIETO 00pa3oBaHUs (CM. Takke MHIMBHAyanbHOE HOCTIKEHHE No 6) IpUpaBHUBAIOTCA K
JMIaM, HaOpaBIIMM MaKCHMAlIbHEIE Gajllbl IO Pe3ylbTaTaM BCTYNMTCIBHBIX HCIIBITAHWH, B
HE3aBUCHMOCTH OT NPOQUIS HalpaBlCHUs (CHECNUATBHOCTH) IIOATOTOBKH. Hamwume maHHOTO
MHUBAYaJIbHOTO JIOCTIXKCHUS HE OCBOOOMKIAET IOCTYNAOMIEr0 OT CHaYd BCTYIHTEIHHBIX
HCIIBITAHUMN.

PesynbTartel mpoBeNieHNs BCTYNUTENBHBIX HCIILITAHK OTAMMAIOTCS B ACHB IPOBEICHHS
BCTYNHTENLHEIX UCIBITAHUH IT0 OKOHYaHHH COOECE0BaHHUS.

IlppemM BCTynMTENBHOTO HCHBITaHMS B (opMe COOECENOBAHMS  HPOH3BOIHTCH
SK3aMECHAIlMOHHOH KOMHCCHEH B COOTBETCTBMH C PAaclIMCAHHEM W CIMCKAMH aGHTyPHEHTOB,
IIOArOTOBJICHHBIMY IIPUEMHOM KOMHCCHEH.

6. KPUTEPUY HAUYMCJIEHUS BAJIJIOB UHIMBUY AJIbBHOT'O JOCTXEHUS
«[IMCBMEHHOE COTJIACUE OPT AHU3AIIVHU O ITPEJJOCTABJIEHUN MECTA
[TPAKTUKHN C YKASAHUEM TEMATUKU ITPOPECCUOHAJIBHO IESTEJILHOCTU U
BBIITYCKHOM KBAJIM®UKAITMIOHHON PABOTBI»

Beranciienne uTOroBoif cymMME! GayioB [0 JaHHOMY HHIMBHAYATHHOMY TOCTHIKECHHIO
OCYIIECTBIIETCSA B COOTBETCTBHE C KPHTEPUSIMH, IIPE/ICTABIEHHBIME HIKE!

MaxkcumansHas
Ne . OIICHKa
Kpwurepwuii »
/1 HMHANBHTY aJIHOTO
JIOCTIDKECHHUS
1 Temaruka TpPaKTMKM M BBIOIYCKHOM KBaTMGUKALMOHHOW paGOTHI 5 GaIoB
HOJTHOCTBIO COOTBETCTBYET 00pa30BaTEIFHOM POrpamMme
2 INpemocrasnena aHHOTALMS [UIAHUPYEMO#M paGOTEI 6 baioB
3 Opranusauus  sensercs maptHepoM MUWOT/uncturyta IIMT Mo 2 Gamna
OpraHU3aly MPAKTHKHY JUIL CTYIEHTOB
4 Hanuuue onbITHOrO PYKOBOIHTENS OT OPraHU3aIMl 2 bamna
Hanuuve 3anena y mocTymaroIero Io MpeuIoKeHHOM OpraHM3alueit
TEeMAaTHKe:
5 BKP baxanaspa uinonneHHas no 3aA61eHHOT MeMamuxe 5 bayuioB
Hanuuue nybnuxayuii no 3as61ennoi memamuxe
Hanuuue onvima pabomul no 3aaenenroti memamuxe

Htoropas cymma 6ajioB II0 JAHHOMY HHAMBHIYAIbHOMY JIOCTIKEHHIO PACCUHTHIBACTCA
1o Gpopmyie: ‘ ’

5
N= k*ZKpi
1
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e, k — kodpQUUMEHT COOTBETCTBHA JNEATENPHOCTH OPraHW3alMH YCTAHOBICHHOMY

nepeunro (koxsr OKBI/T):

26.11 [TpoHM3BOICTBO 3IEMEHTOB 3IEKTPOHHOM AIapaTyphl

72.19 Hayunble wccnemoBaHuMs M pa3spaGOTKd B OONACTH €CTECTBEHHBIX H
TEXHHYECKHUX HAYK ITPOYHE

28.99.9 IlpousBopcTtBO  OOOpYHOBaHHS  CHENMANBLHOTO  HA3HAYCHHS,  HE
BKJIFOYEHHOT'O B IpyTHE TPYIITHPOBKH

71.12.12 Pa3paboTka MNpPOEKTOB IIPOMBINUICHHBIX IIPONECCOB H  HPOH3BOJCTE,

OTHOCIIMHUXCA K 3ICKTPOTCXHUKE, 3JI€KTp0HHOI71 TCXHHUKE, TOpPHOMY J[CIIy, XUMHUYECKOH
TCXHOJIOTHH, MAIIWHOCTPOCHHIO, a TaKXE B obmactu IIPOMBIIICHHOTO CTPOHUTEJILCTBA,
CHCTEMOTEXHUKH U TEXHUKH 0€30I1aCHOCTH

71.20 Texnuyeckue UCIBITAHNS, HCCITEIOBAHMS, AHAIIA3 M CEPTH(HKAIIIS

23.44 IIpou3BOACTBO MPOYNX TEXHUUECKHX KEPAMUIECKUX H3IEITHIA

25.61 O6paboTka METa/UIOB U HAHECEHHE IIOKPHITHI HAa METAILIEI

26.40 IIpou3BoacTBO OBITOBOI HIEKTPOHKKH

26.20 ITpou3BoaCcTBO KOMIBIOTEPOB ¥ NeprbepuitHOro 060pyI0BaHU

26.30 ITpor3BOICTBO KOMMYHHKAIHOHHOTO 060PYIOBAHM

26.51 IIpon3BoncTBO MHCTPYMEHTOB ¥ IPUGOPOB JUIS H3MEPEHHS, TECTUPOBAHHAL
U HaBHTAIlHH

26.70.1 ITpousBozncTBO hOTO- M KUHOOGOPYAOBAHKS

33.13 PeMOHT 3/1eKTPOHHOTO ¥ ONITHYECKOTO 060y I0BaHHS

Ecnmu ycraBHOH B HeSTENbHOCTH OpraHM3alMH COOTBETCTBYIOT YTBEPIXICHHOMY
nepeuHro — k=1, Bo Beex npyrux ciyuasx k=0.

Jupexrop MuctutyTa IIMT

/ C.B. Jly6xoB
PyKoBomuTeNs MarucTepckoi mporpaMMsI

«mxenepus HAHOMATEPHAIOB [ CEHCOPUKH R .M. T"aBpuun

«ﬁ » W/& 2025r.
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