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] OBIIME ITOJIOXXEHMA

1.1. ®depmepambHbIi TOCYIapCTBCHHBIA oOpa3oBaTeNbHBIM  CTAHIAPT  BBICIICTO
o6paszoanus (GI'OC BO) mo HanpaBJICHAIO MOATOTOBKA 28.04.03 «Hanomarepuaibl» (YpOBEHb
MATHCTDATyphl) YTBEXKIEH TpuKasoM MUHHCTEPCTBA obpasopanisi M Hayku Poccmickoi
®eneparuu ot 22 centaops 2017 r. N 966

12. O6macts TNpodeCCHOHANLHOM  JICATENHHOCTA  BBIITYCKHHKOB, OCBOMBIIMX
IporpamMMy MarucTpaTyphl, BKIIIOYACT:

- 40 CKBO3HBIE BHIBI IPO(ECCHOHATPHOM AEATEIBPHOCTH B MPOMBIIIICHHOCTH (B
cepe MaTepHaIOBETIECKOro 00ecedeH s TeXHOIOTAIECKOT0 [MKJIa TIPOM3BOZICTBA OOBEMHBIX
HAHOMETAIUIOB ¥ HAHOKEPAMHK, CIUIABOB M COEIMHEHHH, KOMIO3UTOB Ha HX OCHOBE H u3IeIui
3 HUX, TEXHOJOTHUECKOTO 00eCIIedeH s TIOJHOTO MK HX MPOU3BOJICTEA 1 u3JIeNvii U3 HUX, a
TaxoKe [POM3BOJCTBA M3JEMMI ¢ HAHOCTPYKTYPHPOBAHHBIMH KEPAMUICCKIMH IOKPBITHSIMH; B
cepe M3MEpEHHs TapaMeTPOB ¥ MOIU(BHKAIIH CBOMCTB HAaHOMAaTEPHAIOB M HAHOCTPYKTYp; B
cdepe TepMHUECKOTO TPOM3BOACTBA - TO HANAIKE N WCTBITAaHUSAM TEXHOJIOTHYCCKOTO
060py/IOBaHHs, ABTOMATH3AIMA ¥ MEXaHM3AIMH TEXHOJOTHIECKHIX IIPOLECCOB, aHAM3y U
JUATHOCTAKE TEXHOJIOTMYECKHX KOMILIEKCOB, BHEPCHHIO HOBOM TEXHHKH M TEXHOJIOTHH,
MHCTPYMEHTTBHOMY  OOCCTEYEHHMIO M KOHTPONIO  Kadecrsa; B chepe  HaydHO-
HCCIIEIOBATEIbCKIUX M ONBITHO-KOHCTPYKTOPCKHX paspaGotok; B cbepe pa3paboTKH,
COLPOBOX/ICHASI M WHTETPAldd TEXHONOTHYECKHMX MPOILECCOB N IpPOM3BOACTB B 00JacTH
MATEpHATIOBEICHHS H TEXHOTOTHH MaTepPHaioB).

1.3.  Bumsl mpohecCHOHANbHOM JeATENbHOCTH, K KOTOPBIM [OTOBATCH BBIITYCKHUKH,
OCBOHBIIHME IIPOrPaMMy MarucCTparypbl:

- Hay4HO-HCCIIE0BATENBCKA.

IIpu paspaloTKe M pealu3alldy MPOrpaMMbl MardCTpaTypsl MUDT opueHTHpyETCS Ha
KOHKPETHBIH BUJ (BIBI) npodecCHOHATBHON JIEATENBHOCTH, K KOTOPOMY (KOTOpBIM) TOTOBUTCS
MATHUCTD, MCXOJIA U3 OTPeOHOCTe! PhIHKA TPY/A, HAyJHO-HCCICNOBATE/IBCKIX 1 MaTepHalbHO-
TeXHUIECKHX PECYPCOB OpraHU3aliH.

2. VUET UHJMBUIY AJIbHBIX JIOCTYDKEHMIN

B coorsercTsum ¢ IlpaBumnamu NpuéMa B MAarncTparypy NpH IOCTYIUICHHA Ha
COBOKYIHOCTh 00pa30BaTeNbHBIX NPOrpamMM IO HAIPABICHUIO 28.04.03 «HanomaTepHabi»
YCTAHOBJICHO MaKCHMAIbHOE KOIMIECTBO GAIOB 33 KAKI0€ HHANBUIYATEHOE TOCTIKEHHUC!

N JIOKyMEHTBI [Jis

o

i Haumenosanue ]| Onenka U1 HOATBEPKISHUSA HATTAIAA
Kormus (vuty NOUTMHHUK

1. JTuriom o BeICIIEM 06pa3oBaHUU C OTIIIHEM 10 6amoB (nnrmow?a )

TMo6emurens nposoaumoro MUOT koHKypca
2. TBOPYECKHUX M [IPOEKTHBIX paboT 1o npoduiro 100 6aynos JurutoMm nobeauTes
HanpaBJICHHs IOATOTOBKH

TIpusep nposoxumoro MUOT korkypca
3. | TBOpUecKHuX ¥ IPOEKTHBIX paboT 10 npoduio 75 6amnoB JluruioM mpusepa
HaIpaBJIeHHUs OArOTOBKU




[To6enurens MexyHapoaHOTO WK
Bcepoccriickoro KOHKypca (BBICTABKH) HaYTHBIX
¥ TBOpUECKUX paboT, MextyHapoAHOH il
BcepocCricKo# CTyIEHYECKON OIMMITHAIE!
(4yeMnUOHATa) TI0 MPOGUITIO MarUCTPATyPBI

100 a0

Juruiom noGeauTens

Tpusep wiu naypeat MexxayHapOqHOTO W
BeepoccHHCKOro KOHKYpCa (BHICTaBKH) HayqHBIX
¥ TBOPUECKHX PaboT, Mex/TyHapOIHOH KK
BcepocCHiiCKOi CTYIEHYECKON OTMMITHAIBL
(4eMmMOHATA) 110 TIPOGMITIO MATUCTPATYPHI

75 GamioB

JlvrioM mpH3epa Hiix
Jaypeara

TMo6emuTens win npusep Beepoccuiickoro
MEDKEHEPHOr0 KOHKYPCa CTYIeHTOB M aCIIUPAHTOB
OpraHu3aLyii, OCyIECTBIIIOMIX
06pa30BaTe/IbHYIO M HAYYHYIO ASATEIbHOCTD, IIPH
cootsercTBHH Hanpasnenus BUK npoduimo
HaIPaBJICHIS MTOIrOTOBKH

100 GaywioB

Jlpriom oOeTuTeNs Wil
npU3epa WK jaypeata

TTuceMeHHOE coryiacue opraHu3anuy o
peaoCTaBJICHHH MecTa MPaKTUKH ¢ YKasaHUCM
TEMaTHUKHU HpO(beCCHOHaJ’ILHOﬁ HOeATEJIbHOCTH,
COOTBGTCTBy}OII_lGﬁ HalpapJICHUIO NOATOTOBKH

no 20 6amios

ITucemo Ha oHLIUATEHOM
fnaHKe OpraHU3alliK

Hanuue cepTrduKaTa 0 NPOXOKICHUH
HE3aBHCUMOMN OLEHKH KBaTHGUKAINK HITH
sK3aMeHa «Bxoj B mpodeccHroy mo
npodecCHOHANBHBIM CTaHIAPTAM,
COOTBETCTBYIOIIMM MPOdIII0 06pa3oBaTebHONR
IIPOrpaMMBl

1o 20 GayioB

CepTtuduxar

Hasm4ue Hay4HBIX ITyOIMKalMi [0 TeMATHKE
HarpaBIeHui oaroToBky umm PUL:

- OITyGJIMKOBAHHBIE HAYYHBIE CTATRH B
peLEH3UPYEMBIX XKypHaax, BXOAAIIUX B
MexTyHaponHbIe 623l LuTHpoBanus Web of
Science u Scopus

- onmy6JIMKOBaHHbIE HAy4HBIC CTAThU B BEIYIIHX
pelIeH3MpYeMBIX XKypHasax u3 nepedns BAK

- OITyGIMKOBAHHBIE CTATHH B XKypHaIax
BKJTIOUEHHBIX B PoccHiCKHi MHIEKC HAYYHOIO
murupoanus (PHHII)

- ONyGNHKOBaHHbIE MaTePHaIbl KOH(bEPESHIMH
WUTH TE3UCHl Ha KOH(EPEHIMAX, BXOASAIINX B
MeXIyHapoIHbIe 6a3bl IATHPOBAHMUA Web of
Science u Scopus

- OIy6IMKOBaHHbIE MAaTEPUAITBl KOH(EPEHLIMH
WK TE3UCHl Ha KOHPepeHLM X, XKypHaiax
BKJTFOUEHHBIX B Poccuiickuii HHAEKC HAYYHOTO
muruposanus (PUHII), a Taroke 1pyrux
KoH(pepeHIHIX

- IATEHT II0 TEMATHKE HAIPABJICHHUSA MOATOTOBKH

1o 20 6amioB

10 6amioB

10 6awtoB

5 6amma

3 fajuta, HO HE
Gouee 10

2 Gamna,
Ho He Oonee 7

5 6amoB

Kcepoxomnus (TUTYIbHBIA

JIMCT, OTJIABJIEHHUE, TEKCT

Iy OJIMKalUH, BEIXOIHbIE
JaHHEIE)

[TOPSIJIOK Y PETJIAMEHT ITPOBEJIEHUA BCTVYIIMTEJILHOI'O NCITBITAHMA

BerymuTeNnbHbIE HCIBITAHHA TIPA MPUEMEe B MarucTpaTypy 10 COBOKYIHOCTH IporpaMM

1o Hanpasienuio 28.04.03 «HanoMaTeprab) IPOBOAATC B dopme cobecenoBaHMA.

OCHOBHOM II€BIO BCTYIMUTEIBHOTO HCIBITAHUA SBJLICTCA oT00p abUTYpHEHTOB,

3

HauGoJiee TIOATOTOBICHHBIX K IIPOJO/DKCHHIO OOYYeHHs B MAarucTparype BBICIICIO y4eOHOro
3aBejeHus 1o Hampapiennto noroTosku 28.04.03 «Hanomarepuast.




3amagaMy BCTYIUTEIBHOTO MCIBITAHUS ABJIIOTCS:

- OLICHKA YPOBH 3HAHU) H YMEHHUH B HpogecCHOHATBHON 001aCcTH;

- BLISBIICHME CTEIEHHM IIOATOTOBICHHOCTH K IPOJODKCHHUIO oOyueHus B
MarmcTparype.

Bompockl, BHIHOCHMEIE Ha COOECeI0BaHHE, ONPECIAOTCA HACTOSIIEN MPOrpaMMOH.

B xome cOOecefOBaHHMA TOCTYHAIOMMM MOTYT OBITh Taike 3aJaHbl BONPOCEL
HalpaBjicHHblC HA YTOYHCHHE IPUIHMH BBIOOpaA OIPEIENEHHON MPOTrPaMMBI MarucTepCcKon
IIOJTOTOBKH, KPyra HHTEPECOB IIOCTYTIAIOMIEr0 1 eIl ero MOCTyIICHHS B MarucTparypy.

MakcHMaIbHOE KOJIHMUYECTBO OalloB, KOTOPOE MOXKET MOTYIHTh IOCTYHAIOMMUA 110
pesynsTatam cobeceloBaHus — 75 GaloB.

MakcuMaTbHOE KOJMYECTBO OalioB, HAOPAaHHBIX IO COBOKYIHOCTH BCTYIIHTEIBHBIX
HCIIBITAHMH ¥ HHAMBAIYaIbHBIX HocTmxeru# — 100 6aJoB.

Pelmenre SK3aMEHAIMOHHOM KOMHCCHM 3aHOCHTCS B IIPOTOKOJBI BCTYIHTEILHBIX
MCITBITAHUHN ¥ MHIMBUIYTbHBIX TOCTHKEHHUH.

Cornacuo IIpaBunam mpuéMa B Marucrparypy MUDT B 2025 rogy y4acTue B KOHKYPCE
IIPUHAMAIOT a0UTyPHEHTHI, HaOpaBIIHe HE MEHES 25 6ajuioB.

JlaTa, BpeMs M ayJMTOpHs MPOBEICHHA BCTYIHTCIBHBLIX WCIBITAHHN Ha3HAYaIOTCS B
cooTBeTcTBMM IlpaBmmamm mpuéMa B (enepaqbHOE  IOCYIapCTBEHHOC aBTOHOMHOE
00pa3oBareIbHOE YIPEKICHAE BBICIIETO obpasoBanus «HarmoHaIBHbIIH HCCIIeI0BATEIbCKHUI
yHHBEPCUTET «MOCKOBCKUH HHCTUTYT 3EKTPOHHOM TeXHHKH» B 2025 roxy Ha oOyueHue II0
06pa3zoBareIbHBIM POrpaMMaM BBICIIETO 06pa3oBans — IporpaMMam MarucTpaTypsl.

Jlns TOATOTOBKM BBUICNEHO JBAa aKaJIEMHUYECKUX daca, PaspellicHO IOJIE30BAThCS
JIOOBIMH CIIPABOYHBIME MaTepuajiaMd, B TOM 4YHCIe COOCTBEHHBIMHU JIEKIUSIME, YJEOHUKAMH,
METOJMUYECKAUMH ITOCOOUAMH U T.JI.

[IpescTaBleHne HHIMBHIYATbHOTO 3a/[aHUs TPOM3BOJUTCA YCTHO B (dopMe BBICTYILICHUS
B Teuenue 10 MUHYT.

Pe3ynbTaTsl IPOBENEHNS BCTYIHTEIbHbIX UCTIBITAHUH 0(QOPMIIIIOTCA B BHIC OTACIBHBIX
IIPOTOKOJIOB 3K3aMEHAIIHOHHOH KOMUCCHH Ha KaXII0To aOUTypHEHTA.

4. [IEPEYEHB BOITPOCOB IT0 OCHOBHBIM YUEBHBIM JVCLUITIIMHAM,
BLIHOCHMBIM HA BCTYIIUTEJILHBIE UCIIBITAHMS 1TIPU I[NOCTYIIJIEHHHA
B MATUCTPATYPY

4.1. TlepedeHB BOIPOCOB I BCTYIHUTEIBHBIX HCIIBITAHUI
4.1.1. OGmee MaTepHaJiOBeIeHHE

1) braropoiHbie METaLIBl B MUKPO3JIEKTPOHHKE.

2) HeMeTauTiaecKie IPOBOISIIie MaTepuanbl. [IpoBojamIie MaTepuaibl Ha OCHOBE
OKCHJIOB, TPUMECHEHHE.

3) Krnaccudukarus IoITyIpOBOJAHAKOBEIX MATCPHANIOB. CoOcTBEHHBIE ¥ IPUMECHBIC
IIOJIYIPOBOJHUKA. DHEPreTHYECKUE 30HHBIC THATPAMMBL.

4) Kpemmmit. ~QOHOBbIE ~ TPAMECH B  MOHOKPHCTAJLIAYECKOM KpEMHUH.

MukpoedeKTbl B MOHOKPHCTAIINYECKOM KPEMHHH.
5) [1OMKPHCTA/UIAYCCKI  KpEeMHHIA, crocobBl  MOJNy4eHHsS M CBOWCTBA
TOJMKPACTAILTYECKOro [IpuMeHeH)e MOTHKPUCTAIIMYECKOTO KPEMHIA B MHUKPO3JIEKTPOHHKE.



6) AMop®HBI KpeMHHH, CTPYKTypa, MPUMEHCHHE H BIIMIHHC JIETHPOBaHUS Ha
poBoAEMOCTb a-Si:H.

7 MHEKPOKPHCTALTNYECKHH KpeMHuH. CBORCTBA, TIOTYICHHE M IPUMEHEHHNC.

8) Marepuaibl KpeMHHEBOH ONTOIIEKTPOHUKH. KpeMHHii, TerHpOBaHHEINA 9pOHEM.
TMopucThIii KPEMHHUH.

9) Kap6un xpemuus. CBoiicTBa ¥ IPUMEHEHUC KapOua KpEMHHS.

10)  CsotiicTBa MONYNIPOBOAHHKOB THIIA A" BY. IIpumenenue moIympoBOHAKOB THIIA
AllgY.

11)  Kiaccubukanus IU3JICKTPUUECKHX MAaTCpUajoB. OCHOBHBIE IOHATHS. AKTUBHEIC
U TIaCCUBHBIE IUDJICKTPUKH, UX PHMEHECHHE.

12)  CrexioBHAHBIE  IUIJICKTPHIECKHE — MaTCPHAIBL. Crexkna.  OcoGeHHOCTH
CTPYKTYPHI, COCTaBa ¥ TEXHOJIOIHH H3TOTOBJICHUL. [IpuMeHeHHE B MUKPOITIEKTPOHHKE.

13)  Kepamuueckue  MaTepHAalIbL KinaccuuKanys,  CBOMCTBA,  TEXHOJIOTHS.
[IpuMeHeHHE B MUKPOIJIEKTPOHHUKE.

14)  Texuomorus Bonmb(pama TEXHUYECKON ¥ BHICOKOM YMCTOTHL

15) TlomydeHHe TEXHHYECKOTO KPCMHHUA. TexHoorHyecKas CXe€Ma IIOTy4CHHUs
HOJIyIIPOBOXHUKOBOTO KPEMHHUS.

16)  Meroapl MONYYECHHS MOHOKPUCTAILIOB. TIpyuuMHEl BO3HAKHOBEHHUS IUCIIOKAIMH B
MOHOKpHUCTaJLTIAX.

17) Hutpuz xpemuHsA. MeTombI dopMupOBaHUs IUIEHOK HHUTPUIA KPEMHHUAL.
CpaBHUTENBHBI aHANA3 CBOWCTB CTEXHOMETPHYECKOTO M  IUIASMOXHMHIECKOTO HUTpPUIA
KpEeMHHUS.

18)  Ilomumeps u cMonbl. CBOKCTBA M TEXHOIOTHYCCKHE 0COOEHHOCTH IIPOU3BOJICTBA
AKTHBHBIX AHAIEKTPHUECKHX MaTepuaoB.[[puMeHeHNe B MUKPOITICKTPOHHKE.

19)  ImorHOCTH. OCHOBHbIC OHATHA U METO/IBI H3MEpPECHUH.

20)  TemmoemkocTb. OCHOBHBIC OHATHS U METO/IB H3MEPECHUMN.

21)  TemrompoBogHOCTb. OCHOBHbIE HOHATHS K METOJIBI H3MEpEeHHH.

22)  TemnoBoe pacumpenne. OCHOBHBIC IIOHATHS X MCTO/BI H3MepeHui.

23)  DnexTponpoBOJHOCTb. OCHOBHBIC IOHATHS ¥ METOJIBI H3MEpEHUH.

24)  TepmooneKTpoABMKymas cuiia. OCHOBHBIC MOHATAS X METO/IBI H3MEpEHHUH.

25)  Kommentpauus HocuTened. OCHOBHBIC MOHATHS H METO/IBI HM3MEPEHHUH.

26)  TemneparypHble KO3(QGUIUCHT CONPOTHBICHHAS. OCHOBHBIE TTOHATUS M METOJBI
HU3MEpEHUH.

4.1.2. TexHOJOrMH MATEPHAJIOB

1) AvopdHOE ¥  KPHCTALUIMIECKOE COCTOSHME — BCIICCTBA. CymiecTByOIHE
IIPeICTAaBIEHAs] O MEXaHH3MaX 3apoiblleo0pa3oBaHUsi W PoCTa HOBOM (pazpl. 3apoBIIIN
KPUTHYECKOTO pasMepa.

2) Teopuu pocTa HACANBHEIX U PealbHBIX KPACTAJLIOB. Paznuuns 1 0cOOEHHOCTH

3) XIIOpUAHBIA IPOINECC OIMHUTAKCHH KPCMHHS. Cramuu mpouecca. KuHeTHka
mporiecca.

4) MeToIbl OCOKICHUS JUOKCHIA KPEMHUSA.

5) Knaccuduxanus 3arps3HeHui. [IpHHIUIB ITOCTPOCHAS XUMHYECKONH OUYHCTKH

mOUIOXKeK. VICIONB30BAaHME DPAacTBOPOB HA OCHOBE MEPEKHCH BOAOpOJAA I OFHCTKH
nosepxHoctH notoxek: [IAP u Kapo.
6) ITpHHIMIIBI IPOIECCA AHOHOTO OKHCIICHUSL.
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7) Mojenp TEPMHYECKOTO OKHCICHHS KPEMHHS una-I'poyBa. Crpykrypa
amopdHoro muokcuzaa kpemuus. CpaBHEHHE Si0,, IMONY4eHHBIX TEPMHYECKUM OKHCIICHHEM B
CyXOM M BI@XKHOM Kucjopoze. CxeMsl CII0cOo60B OCYIIECTBIEHUS IPOIECca TEPMUIECKOTO

OKHCJICHUS.

8) TuapuaHEll IPOLECC JMHUTAKCHH KPEMHHUS. Craguu mpormecca. KuneTnka
nponecca. OCOGEHHOCTH TIpoLiecca SIUTAKCHH KPEMHUS Ha candupe.

9) CTpyKTypa HapylleHHOTo cjos. KOHTpONb M NapaMerIphl IEPOXOBATOCTH
ITOBEPXHOCTH.

10)  IIpomecc rasohasHOM SIUTAKCHH apCeHUIA TaJLIMA. XIOpUAHBIN, XIIOPHIHO-
ruapuaubit # MOC-THApHAHBINA TPOIECCHL

11)  TIpHHIHUIEL ¥ CXEMBI pealn3aluy KUAKO(A3HOH SIUTAKCHH apCCHUA IajlIHsL.

12)  BakyyMm-TepMHYECKOe HAHCCCHHE TOHKHX IICHOK. VcnapeHue ¥ KOHICHCAIMA.
Kood@uuueHT KOHNEHCANWH. 3aBACHMOCTh CTPYKTYPBI TOHKHMX IUICHOK = OT yCIOBHHA
KOH/ICHCAIIVH.

13)  MeTozbl PE3UCTHBHOTO ¥ IEKTPOHHO-JIyIEBOTO HCIAPCHHUA. [TpuHIUIEI B CXEMBI
peanu3aIm.

14)  Karopublif MeTON OCAKACHUS UL HAHECCHUS TOHKHMX ILICHOK. [IpuHIMOEl H
cxeMa peayu3alum.

15)  TpwomHbli HOHHO-TLIA3MEHHBIA METO/ HAHECCHHUS BEIICCTBA. [TpuHIMIEL B CXeMa
peau3anum.

16)  MarneTpoOHHOE PacHbUICHHS NI HAHECCHHUS TOHKHX ILICHOK. [TpuHOUIEL B CXeMa
peaTr3auy.

17)  Xumudeckoe H 3IEKTPOXUMUICCKOE OCAKIECHUE TOHKUX METATAICCKIX IIJICHOK
U3 PacTBOPOB.

18)  CsoiictBa TOHKMX IUIeHOK. IIpaBmio MarucceHa. 3aBHCHUMOCTBL YACIBHOTO
COLPOTHBJICHUS U TEMIEPAaTypHOTO KOo3(QQUIMEHTa CONPOTHBICHHA OT TOJIMHHEL TOHKOH
TUTCHKH.

19)  CrpykTypa TIieromero paspsja, $HOpMEPYeMOTo NOCTOSHHBIM HANpPKCHHCM.
OcoOeHHOCTH TIICIOIIETo paspsiaa, GopMHPYeEMOro BEICOKOYACTOTHBIM HAPHKCHACM.

20)  IIpuHIMOEB! ¥ METOJBI PE3AHUA, i OBaHUS U IOJIMPOBAHMS ITOTYIIPOBOTHUKOB.

21) IlpemmymecTBa IIPOIECCOB ~ «CYXOTO» TPAaBNCHHS IEPEN  KUIAKOCTHBIM.
Krnaccuukanusi IPOIECCOB «CYXOro» TPaBJICHUS. HouHoe-I1a3MeHHOEe, HOHHOE-JIy4IeBOe,
HMOHHO-XMMHUYECKOE U TIA3MO-XUMHUIECKOC TPABIICHHE.

22) HcTouHMK HWOHOB THIIA Kaybmana u tuma «Pammkany. IIpemMymecTa M
HEIOCTATKH.

23)  IIpoueccs murorpaduu. TexHOTOrMYeCKHil Mpomecc MNpsMOE H  oOpaTHOH
doronurorpadum.

24)  TexHONOTMYECKMA  IpoIece doromarorpa¢uu.  OcobeHHOCTH — Omepamui
mpoIrecca.

25)  Uro Takoe dotopesuct? TpeGoBanHus K (dhoTope3ucty.

26)  IT03UTHBHBIA M HETATUBHBIA MPOIECCHL aurorpadun. OcoOEHHOCTH MOCTPOCHHUS
IO3MTHBHOTO ¥ HETAaTHBHOTO (HOTOpE3UCTOB. IIpomecchl, MpPOTEKAOmMKUe B TO3UTHBHOM H
HEraTHBHOM (OTOPE3HUCTE.

27) Paspemaromas  CIOCOOHOCTH — mporecca doromurorpadhuu.  PaspermeHue.
OCHOBHBIE (OTOXUMHYECKHE 3aKOHBIL.



28) HexenmarenbHple — ONTHYECKHE  Pa3MEPHBIC >pdexkTtsl B Iporecce
dortomurorpaduy, CBSI3aHHBIC C ABICHACM nudpakmuu u  uHTepdepeHmmd. [lyTm HX
IIPEOIOJICHUS.

29)  MexanusMbl IUQQy3UE aTOMOB JICTMPYIOMEX npuMecedl. 3aKoHB TU(Py3un
®uka.

30)  Cxema IpoBeIeHrs IPOLecca TepMOTHpQy3HH. e cramam mporecca. Juddysust B
TIOITyOECKOHEYHOE TeN0 M3 OECKOHCYHOIrO HCTOYHMKA. Jupdysust B HOTYOECKOHETHOS TENO H3
OrpaHMYEHHOTO HCTOYHMKA. PacrpenencHue IPUMECH IO IIyOHHE TIOCHe KaKIOH M3 CTaji
nponecca mddysma. MeTozs! 0cyIecTBIeH s porecca mpdy3un.

31)  Honnas nviadTamys. OCHOBHBIC TIPENICTABICHAS O MCXAHU3ME nporecca. OCHOBBI
teopr Jlnuxapma-Ilapda-Illnorra. Pacpeneneryie BHEAPEHHBIX HOHOB. DddexT KaHATMPOBAHIISL.
JlekaHaMMpOBAHKE B IPOIECCE HOHHOM AMILTAHTAIIAH.

32)  IIpWHIMIIBI ¥ CXEMBI IIOCTPOCHHMS YCTAHOBOK HMOHHOW MMIUTaHTAIHH.

33)  Kraccuduxaums METOZIOB CBAPKH H IAHKH. CyTh MeTOna KOHTAKTHOH PEaKIMOHHOMI

[V}

TIafKH.

4.1.3. MeToabl HCCJIEIOBAHNS MATEPHAJIOB H HAHOCTPYKTYP

1) [Ipenu3MoOHHOE OIpENEeHHe  [apaMeTPOB PEMICTKH KpUCTajlia. OcHOBHBIE
METO/IbI, IPUHIUIIEI ¥ 00J1aCTH IPUMEHECHHS

2) PeHTreHOCTPYKTYPHBIA H peHTreHo¢a3OBLﬁ71 agamu3. OCHOBHBIE BHUJFI,
HPUHIAITBL X 0071aCTH IPUMEHEHHS.

3) MeTo/bI Ha OCHOBE 3MeKTpoHHOM audpaximu. O6nacTd NPHMEHEHHS.

4) PacTpoBast BIEKTPOHHAS MHKPOCKOIHSL. Bo3MOXHOCTH MeToza, 00nacTu
IPUMEHEHUS.

5) ITpocBeunBaromas 3JICKTPOHHAS MUKPOCKOIIHS. BO3MOXXHOCTH MeTOAia, 00acTu
TIPUMCHEHHUS.

6) Texctypa. [TorsTre, OCHOBHBIC XapaKTEPUCTAKK U BUJIBL. OCHOBHOE ypaBHEHHC
I paciu@poBKH TEKCTYPHI Ha crepeorpahIuecKOn MPOSKIUH.

7 PenTrenosckas GoTO3NEKTpOHHAs crekTpockomus. CyTh METO/Ia, CXeMa METO/a.
[IpuMeHEeHNE B TEXHOJIOTHE MAKPOSTIEKTPOHUKH.

8) Anexrponnas Oxe-crekTpockonust. CyTs METONA, CXeMa METO/Ia. [IpumeHenue B
TEXHOJIOT'MH MUKPOIJIEKTPOHUKH.

9 BropuuHas HOHHAsS MacC-CIEKTPOMETPHSL. Cyrp MeTOJa, CxemMa MeTola.

[IpuMeHeHHE B TEXHOJIOIUH MUKPOIIEKTPOHUKH.

10)  CrexkTpocKomus yIpyro pacCEMBAIOMIUXCS MOHOB. CyTh MeTOIa, CXe€Ma METOJa.
[IpuMeHeHHE B TEXHOIOTHHM MUKPOIICKTPOHHUKYL.

11)  Boust - hapamssii Meton. CyTe METOIA. OCHOBHOE YpaBHEHHE METO/IA.

12)  Cseroso#t Mukpockorn. OCHOBHBIC MapaMeTpbl MHKPOCKOIA. dopmupoBaHUe
M300paXkeHUs B CBETOBOM MHKPOCKOIIE.

13)  UYeTHIpex30HIOBBI METOX ONPEICICHHUs y/ACIBHOr0 COMPOTHBIICHIA. Cytp 1
cxeMma Metoga. O61acTe NPUMECHEHUS.

14) Meronx BamH gep Ilay. OCHOBHBIE TPHHIMIIBL Hsmepenue yaeabHOIO
COIPOTHBJIEHUS OIYIPOBOIHHKOB METO/IOM BaH IIeP [Tay.

15)  Cxamupyromui 30HIOBBIH MHKPOCKOIL Bo3MoXHOCTH ~MeToza, 0O0yacTd
[IPUMEHEHUS.



16)  Onrtudeckue  METOABI  MCCICJOBAaHMSA  COCTaBa (MK-CcrieKTpOoCKOIIHs,
CIIEKTPOCKOMHS KOMOMHAIIHOHHOTO PACCEsHIS)

17)  DKCchnepUMeHTalbHBIE ~ MCTOIBI ~ TEPMHYCCKOTO  aHAM3a. [TpuHIUIEL,
BO3MOXHOCTH, 00JIaCTH IPUMCHCHUS.

42. Cnmucox peKoMeHIyeMol JIHTepaTyphl:

4.2.1. O0mee MmaTepHaJIOBeleHHE

1) Iacemkos B.B., Copoxun B.C. Marepuanbl 3JICKTPOHHOH TEXHUKH, y4eOHUK,
CII6.:JTaus, 2003
2) IToxposckuii @.H. Marepuanbl ¥ KOMIIOHEHTBI PaFOSICKTPOHHBIX YCTpOHCTB.

VueGHoe mocobue s By30B, M.:[opstaast mmms- Tenexom, 2005

3) Kosxwuros JLB., Kocymkun B.I'., Kpamyxin B.B., [lapxomenko IO.H. texHOnorus
SIHTAKCHATBHBIX CII0EB U reTepokommosuimit, M.:MUCHUC, 2001

4) Marepuansl 31EKTPOHHOM TEXHHUKH. Jla6oparopusii mpaxtukym / A.B.
Kenesnaxosa, I1.U. Jlazapenko, H.U. ITonenko, A.A. [lepuenxos, M.1O. IlItepn, 10.1. ITepn
// M.: MUOT, 2021. — 140c.

5) A.A. Ilepuenxos, 10.1. IlItepn. ®u3uka ¥ TEXHOIOTHS MOIYIPOBOJHUKOBBIX MPC-
o6pasopatereii sHepri. Yactbl.YyeOHOe nocobue.- M.: MUIT.- 2006

6) A. A. Packun TexHonorus MaTepyaioB MHMKpPO-, ONTO- U HAHOJJICKTPOHUKH.
Vyue6. mocobue. U. 1 / A. A. Packun, B. K. TIpoxodsesa. - M. : BUHOM. JlaGopaTopus 3HaHUi,
2010. - 168 c.

7 IllepuerkoB A.A., bymarsa BI. Ousnka # TEXHOJNOrHs MOMYIPOBOTHMKOBBIX
npeobpasoarelel sHepriy. YueGHoe nocodue, M.:MU3T, 2007

8) B.I'Bynarss, A.Alllepyenxos. Marepuaisl 9EKTPOHHON TeXHUKH. JlabopaTopHBIA
npaxTrkyM, Yacts 1 M.:MHWOT, 2001

9 A.A. [lepuerxos, FO.U. [1Irepn. MaTepraib S1EKTPOHHOH TEXHAKH. JlaGopaTopHbIi
IpaKkTUKyM, 4. 3.-M.:MUOT, 2004

4.2.2. TexHOJOrdM MaTEepPHAJIOB

1) B.K. ITpoxodresa, 5.H.Poramm. Kpucraumsamys I0TyIPOBOJHIKOB U3 PaCILIaBa.
M., MU3T, 2007.
2) DU3UKO-XIMITYECKAE OCHOBBI HHTETPATHHBIX MHKPO- ¥ HAHOTEXHOJIOTHH : yueOHoe

nocoGue st By3oB B 2-x T. mox pea. HO.H.Kopkumko, T.1. JO.J].Yuctsxos, lO.I1.PaiiHoBa.
DU3NKO-XUMIUECKHE OCHOBBI TEXHOJIOTHH MAKPO3JIeKTpOHUKH, M.:burowm, 2009

3) DY3HKO-XAMITIECKIAE OCHOBBI HHTEIPATHHBIX MUKPO- ¥ HAHOTEXHOJIOTHH : y4eOHOe
noco6ue s By30B B 2-X T. o pex. FO.H.Kopkuiiko, M.B.Akynenok, B.M.Aunpees, JI.I.I'pomoB
u ip. TeXHOIorn4IecKre aceKTsl, M.:Bunom, 2010

4) TTacemkos B.B., Copokur B.C. Martepraisl 3/EKTPOHHOM TEXHUKH, y4eOHUK,
CI16.:JTaus, 2003.

5) I'pomos JI. T., Mouanos A. U., Cymmus A. I, IlepsixoB B. 1., Meraumzanus
yIBTPaOOIBIINX HHTEIPATBHBIX CXEM : yaeGHOe TocoGue: — M.: BUHOM, Jlabopatopus 3HAHUN
2009

6) A. A. Packuiu TexHOnorus MarepuajioB MEKPO-, OIITO- X HAHO3JICKTPOHUKH. VYueO.
moco6ue. U. 1/ A. A. Packun, B. K. ITpokodsesa. - M. : BUHOM. JlaGopaTopus 3nanmit, 2010. -
168 c.



4.2.3. MeTtoasbl Hcc/ae0BAHAS MaTEPHATIOB H HAHOCTPYKTYP

1) 1 .P.Knapx MUKPOCKOIIMYECKHE METOIBI HCCIIEI0BAHNS MAaTEPHAIOB, M.Texuochepa
2007

2) I Bpanmon, V.Kammam Mup MarepuaioB H TeXHOJIOIu. MUKPOCTPYKTypa
MaTepuaioB. MeTO/IbI HCCIIeIOBAHU U KOHTPOILA, M.:Texuocdepa, 2006

3) ®usuka TBeproro Tenma. JlaG.mpakTukym. MeTombl MONYHYCHHS TBEPIBIX Tl H
JICCITeIOBAHMS UX CTPYKTYpHI, TIoxt pesi. A.®. Xoxosa ,M.:B.mkorna, 2001
4) ®uzuka TBeproro Tena Jlab. mpakTukyMm. PuspgecKue CBOMCTBA TBEPIBIX TEIL IOJX

pen. A.®.Xoxinosa, M.:B.mkora, 2001

5 [TOKA3ATEJIA I KPUTEPUH OLIEHVBAHNSA PE3YJIbTATOB
BCTYITUTEJIBHBIX UCTIHITAHUI

MaxcuMaIbHOE KOJMYECTBO OAIIOB 32 OTBET Ha OJIH BOIIPOC COCTABIIACT 25 GayoB.

KputepusMy OLICHKH 3HAHUH 110 0TBETaM Ha BOIIPOCKHI ABJIAIOTCS:

- [OHWMAHHe CYIIHOCTH H3JaraéMoro MarepHajia, CTeNCHb COOTBETCTBIA
3aJaHHOMY BOIIPOCY H TIOJIHOTA M3]IaraéMoro B OTBSTE MAaTCpHaIa;

- IPaMOTHOCTh M3JTOXKEHHS CyTH BOIpOCA, YMEHHE MCIOJb30BATh Hay4yHYI0 H
CIIeHAIBHYIO TEPMHHOJIOTHIO U BECTH JUATIOT € KOMHCCHEH;

- CIIOCOBHOCTh WILUTIOCTPHPOBATH OTBET HAa TEOPETHYCCKHUH BONPOC MPAKTHICCKAMH
[IPUMEPAMH.

OlieHKa K&K/IOTO OTBETA OIIPEENSeTCs CETYIomuM 06pasom:

Omnenku ot 23 1o 25 6awioB CTaBUTCA aOMTYPUEHTY, B OTBETE KOTOPOIO HMPHUBOIATCA
[OJHBIC CBEJICHHS 10 33IaHHOMY BOIPOCY, J€MOHCTPUPYETCS BCECTOPOHHES, CHCTEMATHICCKOS
¥ TIyGOKOe 3HAHWME MaTepHala, MaTepuall H3JI0KeH JIOTHIHO, HOCIE0BATENbHO 1 He Tpebyer
JIOTIOJIHATEIBHBIX MOSCHEHHH, NaloTCs OTBETHl HAa BCE BONIPOCHE JICHOB SK3aMEHAI[MOHHOK
KOMUCCHH.

Orenku ot 19 10 22 6amioB cTaBUTCS aOMTYPUEHTY, B OTBETE KOTOPOTO HMPHBOJATCAH
OCHOBHBIC CBEJCHHS IO 3aIaHHOMY BOIIPOCY, JEMOHCTPHpPYETCS IOJHbIC 3HAHWA MaTepuhala,
oTBeT cOPMYIHPOBaH C HE3HAYUTEILHBIMH ommOKaMK Ha TEOPETHYECKHUH BOIIPOC, U IIOJIHOM
OTBETe Ha JOMOJHATEIBHEIE BOITPOCH! 9K3aMEHAIMOHHOH KOMHUCCHH.

Onerku oT 16 10 18 GaUioB CTaBUTCA a0MTYPHEHTY, B OTBETE KOTOPOrO IIPUBOZITCA HE
MOJIHBIE CBEJEHHWS IO 3aJaHHOMY BOIIPOCY, AEMOHCTPHUPYIOTCA ciabble 3HAHUS Y4eOHOrO
MaTepuana, HO B 00beMe, AOCTaTOTHOM JULL nanpHeHmeld ydeObl B Marucrparype, HMEIOTCS
3aTpy/IHEHHS C OTBETAMH Ha JOMOIHATEIBHBIC BOIPOCH WICHOB 9K3aMEHAIMOHHON KOMHICCHH.

Omenky 70 15 GalioB CTaBHTCS AOMTYypHEHTY, B OTBETE KOTOPOrO NPHBONATCS HE
[OJIHBIE CBEIEHWS IO 3aJaHHOMY BOIIPOCY, JCMOHCTPHPYIOTCS CYIIECTBEHHBIC mpobensl B
3HAHMAX, HATAYAE 3HAYATENBHBIX OIIKOOK B OTBETE, AOMTYPHEHT HE MOXET PasbiCHUTE CyTH
COEpKAHHMsA TOTO, 9TO OH IPEICTABHI B KaueCTBE OTBETA HA BOTPOC, HE AAIOTCA OTBETHl Ha
JIOTOJTHUTEIIBHBIE BOIIPOCH! WICHOB 3K3aMEHAIHOHHOH KOMHACCHH.

MakcuMaiabHas cymMMapHas OajbHas OIlCHKa OTBETa Ha cobeceJoBaHUA COCTABIAET 75
OaoB.



WToroBass  OIEHKa  aOWTypHEHTa  ONpEAENSeTcs — KOJUIETHAIBbHO — ICHaMH
5K3aMCHALMOHHOM KOMHCCHH Ha OCHOBAaHHMH TOJIOCOBAHMS IIPOCTHIM GonpmMHCTBOM. 1Ipu
paBHOM YHCIIE TOTIOCOB TOJIOC PEICENATENs SBIICTCA PIATOIIIM.

[loGequTens ¥ IPH3EPHl EKETOXHOrO BCepOCCHHCKOTO HIKCHEPHOTO  KOHKYpea
CTYHEHTOB ¥ AaCIHpPAHTOB OpraHM3allui, OCYIICCTBIAIOIIMX 00pa3oBaTeNbHYI0O W HAyYHYIO
JIEATENBHOCTD, 00YYAIOMUXCA 110 HHXCHEPHBIM CIICIHATBHOCTAM 1 HAIpPaBJICHUSAM IIOATOTOBKH
BLICIIEro oOpasoBanus (CM. Takke VIHAMBHIYaIbHOC NOCTHXEHHUC Ne 6) mpupaBHUBAIOTCS K
JTETIaM, HAaOpaBIIIM MaKCHMAlbHbIE Oauisl MO pesylbTaTaM BCTYIHTEILHBIX UCIBITAaHUHN, B
HE3aBUCUMOCTH OT MpoGdMIIA HaIpaBICHH (cIIerManbHOCTH) HOATOTOBKM. Hamuame NaHHOro
WHVBHUYaJIbHOTO IOCTHKCHHUA HE 0CBOOOXKIAeT IMOCTYMAOMETo OT CIAa9d BCTYIMHTEIBHBIX
HCIIBITAaHUH.

PesynbTaTsl IPOBEACHHUS BCTYIHUTEIbHbIX MCIIBITAHUN OIVIAIIAIOTCS B AEHb MPOBEICHUA
BCTYIIHTENBHBIX HCIIBITAHAN 110 OKOHYAHHIH cobeceI0BaHuU.

[IpmeM BCTYNHUTENBHOrO HCIBITAHUS B dopme cobecemoBanms MPOU3BOAUTCA
5K3aMEHAIIMOHHOM KOMHCCHEH B COOTBETCTBMH C DACIHMCAHHEM H CIHCKaMH aOUTypUEHTOB,
[O/ITOTOBICHHEIME IIPHEMHON KOMUCCHEH.

6. KPUTEPVY HAUMCJIEHUS BAJIJIOB MHIMBUIY AJILBHOT'O JOCTVDKEHWSA
«[TMCBMEHHOE COTI'JIACUE OPTAHU3AIIMY O ITPEJOCTABJIEHAA MECTA
[IPAKTUKY C YKA3AHUEM TEMATHKH ITPO®ECCUOHAJIBHO JEATEJIBHOCTU 1
BBIITYCKHOM KBAJIM®UKALIMOHHOY PABOTBI»

Brramcienue HATOrOBOM CYMMBI 0aJUIOB 110 JTAHHOMY HHIVBHOYAJIBHOMY JOCTHXKCHHUIO
OCYIIECTBJIACTCA B COOTBETCTBUE C KPUTCPUSIMH, IpeACTaBICHHBIMHU HHXKC:

MaxkcumainbsHas
Ne N OLICHKA
Kpurepuit B
/n HHIMBHIYaJIEHOTO
IOCTIDKCHUA
1 TemaTrika TIPaKTHKH H BBITyCKHOM KBaTH(HKALMOHHOM paboThL 5 Gamon
IIOTHOCTBIO COOTBETCTBYET 00pa3oBaTEIbHON IPOrpaMMe
2 TpeocTaBieHa aHHOTAIUs IUTAHUPYEMOK paboThI ' 6 6anos
3 OpraHmsanys  SBISCTCA MapTHEPOM MUDT/uacturyra IIMT Mo -
OpraHM3aliu IIPaKTHKH JUIA CTYIICHTOB
4 Hasnume OMBITHOrO pYKOBOJUTEJIS OT OpraHu3alii 2 6amna
Hapupe 3aje1a y MOCTYTMAOLIEro IO TPEUIOKESHHOM opraHu3alyen
TEeMAaTHKe:
5 BKP 6axanaspa 6vInoIHeHHAA N0 3AA6NEHHOY MeMamuKe 5 6ajui0B
Hanuuue nybnuxayuti no 30561eHHOU memamuxe
Hanuuue onvima pabomvl no 3aA61EHHOU memMamuxe
HWroroBas cymMMa 0ajuIoB 110 JaHHOMY MHIHBUYaJIbHOMY JIOCTHIKEHHUIO PAacCUUTHIBACTCH
o GhopmyIe:

5
N= k*z}ﬁpi
1
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rne, k — Ko>(pQHUIMEHT COOTBETCTBHS IEATENPHOCTH OPTaHU3ALUH YCTAHOBJICHHOMY

nepeunto (koxsl OKBI/I):

26.11 T[IpOM3BOJICTBO HIIEMEHTOB SJIEKTPOHHOM aNmapaTyphl

72.19 Hayusble MCCIENOBaHMS M paspabOTKH B 0o0acTH €CTECTBEHHBIX W
TEXHUYECKIX HAYK IIPOIHE ‘

28.99.9 [Ipom3BonCTBO ~ OOOpYHOBAaHHMS  CNENHMANBHOrO — HA3HAYCHWSA, — HO
BKJIIOYEHHOT'O B APYTHE IPYIIHPOBKU

71.12.12 Pa3paboTka MNPOEKTOB IIPOMBINUICHHBIX IIPOLECCOB M IPOM3BOACTE,

OTHOCSIIUXCSA K 3JJICKTPOTEXHHUKE, BHCKTpOHHOﬁ T€XHUKE, TOpHOMY JCIy, XAMHAYECKOU
TEXHOJIOTUH, MAaIIHHOCTPOCHHIO, a TaKke B 00JIacTH IIPOMBIIICHHOI'O CTpPOMTEIIBCTBA,
CHUCTEMOTEXHUKH N TEXHUKH 0e301acHOCTH

71.20 TexupuuecKue UCIBITAHUS, UCCIIE0BAHNS, aHATN3 U cepradUKaysa

23.44 I[Tpor3BOACTBO IIPOUMX TEXHHYECKHX KEPAMUICCKUX H3eIuil

25.61 OGpaboTKka METAIOB M HAHECCHUE ITOKPBHITUH Ha METaJLIBI

26.40 I[Tpou3BoACTBO OBITOBOM SNEKTPOHUKH

26.20 ITpor3BOACTBO KOMIIBIOTEPOB nepuepuiiHoro 060pyI0BaHU

26.30 [Tpon3BOACTBO KOMMYHHUKAIMOHHOTO obopynoBaHHUL

26.51 [Tpom3BOICTBO HHCTPYMEHTOB 1 puGOpPOB UL H3MEPEHUS], TECTUPOBAHUSL
¥ HaBHUTaIlUK

26.70.1 IIpoussoncTBo HoTO- U KHHOOOOPYIOBAHHSA

33.13 PeMOHT 3JIEKTPOHHOTO ¥ OLITHYECKOro 000pyJOBAHHSA

Ecim yCTAaBHOM BUI [IEATENBHOCTH OPTaHW3allid COOTBETCTBYIOT —YTBEPHCHHOMY
nepeuHio — k=1, BO BCeX IPYTHX CIIydasx k=0.

Tupextop Mucturyra [IMT C.B. [lyCkos
PyKoBOIHUTENb MATACTEPCKON IPOrpaMMBI

«CHHXPOTPOHHOE M3IIy9eHHE B TEXHOIOTHH /) /

HaHOMATepHAIOB» 7/ M.B. Cunubun

«/ﬁ » M&L//J’ 2025r.
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