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Ilporpamma  cocraBneHa Ha  ocHOBaHHM  DefepabHOTO  rOCYIAPCTBEHHOIO
obpasoBatenpHOro craaapra Bbicmero obpasoBanus (PI'OC BO) HampaBieHHs MOArOTOBKH,
03.04.02 ®uzuka, yTBepXKAEHHOrO mpukazoM MunHcTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
Qenepanun ot 28 asrycta 2015 r. Ne 913; Ilopsaxa opranmsanmuu ydeGHOTO mporecca B
00pa3oBaTebHBIX OpPraHH3alMAX BBICIIET0 MPO(ecCHOHATEHOr0 oOpa3zoBaHus —JIOHEIKON
Haponnoit PecryGmuku, yTBepkneHHOro npukasoM MunucrepcTBa o6paszoBanus u Hayka JJHP Ne
1171 ot «10» HOsGpst 2017 r.; yyeOHOro IIaHA M OCHOBHOM 00pa3oBaTenbHO# mporpaMmbl Ou3mka
KOH/ICHCHPOBAHHOTO COCTOSIHMSA, HampasieHus noarotosku 03.04.02 ®duzmka, paspaboTaHHBIX B
'OV BIIO «/loHenkwuii HATHOHAIBHBIH YHUBEPCHTETY.

Pazpa6orumk:
IIpodeccop kaheaps TeopeTHUeCcKOi HU3HKH
¥ HaHOTEXHOJIOT Ui AT Ilerpenxo

IIporpaMma y4eOHOH MUCHMIUIMHBI YTBEpXKACHA HA 3acelaHHHM Kadeapsl TEOPETHYECKOM

(M3UKT ¥ HAHOTEXHOJIOTHH 7
ITpotoxon Nel5 ot «02» anpenst 2020 r.
/échuyromnﬁ Kadepoi oo ’ B.H. Baproxun

IIporpamma yueOHOM AUCIUILUAHEBI 0100peHa y4eOHO-METOMYECKON KOMUCCHEH (U3nKO-
TEXHHYECKOTo (haKyabTeTa
ITpotoxon Ne 5 ot «15» anpens 2020 r.

ITpencenarens yaeOHO-METOIUYECKON
KOMHCCHH (hakynmbTeTa B.H. Korenko
0)5(0] /
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«MeTozibl UCCIIEZIOBaHUI HAaHOMAaTEpUAIOB)» SBIIAETCS JUCIUILUIMHON BapUaTHBHON YacTu
bioka 1 «luctuniaunsl (Moaynn)» no Hanpasienuto noarotoBku 03.04.02 dusuka (Marucrepckas
nporpamma: pu3NKa KOHIEHCUPOBAHHOTO COCTOSIHHUSA).

Jis u3ydeHws] NAaHHOW Y4eOHOW JTUCIUIUIMHBI HEOOXOIWMBI 3HAHWS, YMCHHS W HaBBIKH,
chopMUpOBaHHBIE B IpoIlecce N3ydeHus npeameToB «OCHOBBI HAHOTEXHOJIOTHMA. Teopust 1 METObI
MOJTyYeHUs HaHOMaTepualioBy», «Kpucramnodusuka, TeOpus U METOABI CTPYKTYPHOTO aHAIH3a»,
«OIEeKTpOHHAsT MHUKPOCKOIIMS U pEeHTreHorpadgus MaTepuanoBy Ha MpeIblAylleM YpOBHE
o0OpazoBaHusl.

[TonydyeHHble 3HAHUS HCIOJB3YIOTCA CTYACHTAMU BO BpPEMs BBIIOJIHEHUS HAY4YHO-
HCCJICIOBATEILCKOM pa0bOThI, IPU HAMMMCAHUU MAaruCTEPCKON JUCCEPTAITHH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHoil Oucyuniunol

Hamnpasnenue noarotoBku 03.04.02 dusuka
Marucrepckas nporpamma ®du3rKa KOHJICHCUPOBAHHOTO COCTOSHHSI
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms Marwuctp

KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnurmuHa 6a30B0# / BApMaTUBHON YacTH

o JUCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®opwmel kouTposist (MK, sk3amen, 3auer) MK, 3auer
TMoxasarenmn ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3
I'ox moaroToBKM 2
Cemectp 3
KonmgecTBo yacoB 108
- JICKIIMOHHBIX
- IPAKTUYECKUX, CEMHUHAPCKUX
- 1a00PATOPHBIX 36
- CAaMOCTOSTEJIbHOM paboThI 72
B T.4. UHANBHIYAILHOE 33/ T1aHHC
HenenpHoe KOTMYECTBO YaCOB, 3
B T.4. ayJUTOPHBIX 3

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Heas - ¢opmupoBanue y OyAyHMIMX CHEIMAIMCTOB YMEHUH W KOMIETEHLMH Ui obecredeHus
3¢ (HEeKTUBHOTO TPUMEHEHHUSI COBPEMEHHBIX METOJIOB MCCIIEI0BAaHUSI HOBBIX MaTEPHAJIOB.
3agaua - popMupoBaHUe 3HAHUM U YMEHUH CTyJIEHTa B 00JacTH COBPEMEHHBIX METO/OB, CPEJCTB
Y TEXHOJIOTUN UCCIIEJOBaHMs HOBBIX MaTEpHUajIOB
TpeboBaHus K pe3yJbTaTaM O0CBOCHMS AMCHMILIUMHBI. [Iporiecc n3yuyeHus UCHUIUIMHBL «
MeTtob! Hccae10BaHU HAHOMATEPUaJIOBy HANpaBiieH Ha (OPMUPOBAHKE JIEMEHTOB CIIEAYIONINX
koMmnereHMi B coorBeTcTBUU ¢ PI'OC BO P® nanpasnenust noarorosku 03.04.02 ®duzuka u
OCHOBHOM  00pa30BaTENIbHOM MPOTpaMMbI  BBICIIETO0  MPOGECCHOHATBHOTO  00pa30BaHUS
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HanpaBieHus  moarotoBku  03.04.02  ®wumsuka (marucrepckas — mporpamma:  Dusmka
KOHJ/ICHCUPOBAHHOTO COCTOSIHHS):
a) oowexynomypuuvix (OK):
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBINUICHHUIO, aHanu3y, cuaTe3y (OK-1);
TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3allii, UCIIOIb30BaHHUIO TBOpUeckoro norenuuaia (OK-
3).
0) oowenpogeccuonanvnvix (OIIK):

TOTOBHOCTBIO K KOMMYHUKAIIMY B YCTHOW M TUCbMEHHOM (hopMax

Ha rocyJlapcTBEHHOM si3bike Poccuiickoiit Ddepepanyny 1 HHOCTPAHHOM SI3bIKE JIJISI PEIICHUS 3a/1a9
npodeccuonanbHou nestenpHoctH (OITK-1);

CHOCOOHOCTBIO K aKTHBHOM COIMATLHON MOOMIIBHOCTH, OPTaHU3aIHH
HAYYHO-HMCCIICIOBATEIbCKUX M MHHOBAIMOHHBIX pabot (OIIK-3);

CIOCOOHOCTBIO aJIAITHPOBATHCS K M3MCHEHUIO HAYYHOTO MTPOQUIIS CBOCH

npodeCCHOHATIBHOMN IeATETFHOCTH, COLMOKYIBTYPHBIX M COLIMAIBHBIX YCIOBUH IESTEITLHOCTH
(OIIK-4);

CIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE Bia/IeHHE MPOPECCHOHATFHO MPOPHINPOBAHHBIMH
3HAaHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTUH JIJISl pEIICHHS 3a/1a4 TPOPECCUOHATBHON
JeSITEIbHOCTH, B TOM YMCIIe HAXOSAIINXCS 3a peieslaMi HallPaBJICHHOCTH (MIPO(UIIs) HOATOTOBKH
(OIIK-5);

CIOCOOHOCTBIO MCIIOJIb30BAaTh 3HAHUSI COBPEMEHHBIX MPOOJIEM M HOBEHIITNX

JOCTHXEHUI (PU3MKU B HAy4IHO-HCCIIe10BaTeIbekoi padbore (OITK-6);

CHOCOOHOCTBIO IGMOHCTPUPOBATH 3HAHUSA B 001aCTH (PUIOCO(PCKUX BOIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeToaos0ruu pusuku (OITK-7).

8) npogheccuonanvnuvix (IIK):

HAY4YHO-HCCJIeJ0BaTeIbCKasA e TeJbHOCTD:
CHOCOOHOCTBIO CAMOCTOSITENILHO CTABUTh KOHKPETHBIE 3a/1a4l Hay4YHbIX

UCCJIEIOBAaHUM B 00J1aCTH (PM3UKU U PELIaTh UX C IIOMOILbIO COBPEMEHHOM amnmnapaTypsl U
UH(POPMALIMOHHBIX TEXHOJIOTUH C HCIOIb30BAHUEM HOBEHILIEro pocCUiiCKOro U 3apy0eXHOT0
omsbita (ITK-1);

HAYYHO-MHHOBAIMOHHASA AeATEJIbHOCTD:

CIOCOOHOCTHIO CBOOOIHO BIAJETh pa3zesiaMu (PU3UKU, HEOOXOIMMBIMU

JUIS peLIeHNs] HayYHO-MHHOBALIMOHHBIX 33/1a4, U IPUMEHSTh Pe3y/bTaThl HAYYHBIX HCCIEIOBAaHUN B
WHHOBaMOHHOH nesitenbHocTH (ITK-2);

CHOCOOHOCTBIO MPUHUMATh YYaCTHE B Pa3padOTKe HOBBIX METO/I0B U METOJJMUECKUX MOIX0/I0B B
HAayYHO-MHHOBAIMOHHBIX MCCIICIOBAHUAX U HHKEHEPHO-TeXHONIornueckoit nesrensHocTh (I1K-3);
OPraHu3alOHHO-YNIPABJICHYECKAS 1eITeIbHOCTh:

CIOCOOHOCTBIO IUTAHUPOBATh U OPraHU30BBIBATH (PU3MUECKUE UCCIIEOBAHMS,

Hay4dHble ceMHHapbl U KoHpepeHuuu ([1K-4);

CIIOCOOHOCTBIO UCIIOIB30BAaTh HABBIKM COCTAaBJICHUS U OQOPMIICHHUS

HAYYHO-TEXHUYECKOHN JTOKyMEHTAllU1, HAyYHBIX OTUETOB, 0030pOB, JIOKJIAI0B

u crareit (ITK-5);

NeJaroru4eckasi 1esiTeJIbHOCTh:

CIIOCOOHOCTBIO METOJIMYECKH TPAMOTHO CTPOUTH TJIaHbI JIEKIIMOHHBIX

U TMIPAaKTHYECKUX 3aHATHUH M0 pa3aenaM y4yeOHbIX AUCHUILIUH U MYOJIUYHO U3JIaraTh TEOPETHUECKUE
U TIPaKTUYECKUE pa3/iesibl yueOHBIX IUCUUIUIMH B COOTBETCTBUU C YTBEPKJIEHHBIMU y4eOHO-
METOIMYECKIMH TTOCOOMSMHE MIPU peau3alny nporpamMm OakanaBpuara B oonactu ¢pusuku (I1K-6);
CITOCOOHOCTBIO PYKOBOJIMTH HAYYHO-HCCIIEIOBATEIBCKON JEATENHPHOCTHIO B 00J1aCTH (hU3UKH
oOydJaronmxcs no nporpammam Oaxanaspuara (I1K-7).

B pe3yabTare usyueHnst y4eOHON JUCHUIIMHBI CTYAEHT JI0JIKEH :



3HAMb:

— OCHOBHBIC THIIBI HaHOKpI/ICTaHJII/I‘-IeCKI/IX MaTepI/IEUIOB;

— HMETh IPEJCTABJICHNE O CTPYKTYPE HAHOKPHCTAUIMYCCKUX MATEPHAIIOB M UX
0COOCHHOCTH;

—  OCHOBHBIC IPUHITUIIBI XHMHYECKON TEPMOTUHAMUKH;

— MCXAaHHU3MbI (bOpMHpOBaHI/ISI PA3JIMYHBIX TUIIOB HAHOKPUCTATNIMYCCKUX MAaTCPUAJIOB,

— IEpPCHIEKTUBBI IPUMEHEHUS HAHOMATEPHUAIIOB;
— B3aUMOCBS3b CTPYKTYPBI M (PU3HKO-XMMUYECKHUX CBOMCTB HAHOMATEPHAJIOB;

ymembw:

—  ONPENEeATh CTPYKTYPY U CBOMCTBA HAHOKPUCTAIUIMYECKUX MATEPUAIIOB € IIOMOLIBIO

OKCIICPUMCHTAJIBHBIX METOZ 0B,

— HCCJICOOBATH BJIMAHHUEC MCTOJOB ITOJIYUCHHUA HA (I)I/I?;I/I‘ICCKI/IG 1 MEXaHUYECKHE CBOMCTBA

HaHOMAaTEepPHAJIOB;
— U3MEHATH CTPYKTYPY U CBOMCTBA HAHOKPUCTAIIIMYECKUX MATEPUAJIOB C IOMOIIbIO
METOJIOB TEPMUYECKON U (PU3UKO-XUMHYECKOH 00pabOTKH.

énaoemyp:

— HaBbIKaMU OIIPECACIICHUS CTPYKTYPBI U CBOMCTB HaHOKPHUCTAJNIMYCCKUX MAaTCpUaJIOB

C IMTOMOUIBIO SKCIICPUMCHTAJIbHBIX MCTOIO0B;

— H3MCHCHUA CTPYKTYPHI U CBOICTB HAaHOKPHCTAJUNIMYCCKHUX MATCPUAJIIOB C IIOMOIIBIO

METOI0B TEPMHUECKON U PU3UKO-XUMHUYECKOH 00pabOTKH.
4.  COIEPXAHMUE JMCHUIIVIMHBI 1 ®OPMbI OPT'TAHU3ALIUU YYEBHOI'O

MPOLIECCA

IMopsiakoBbIi
HOMeEp U TeMa

Kparkoe conepxanune TeMbl

Cooeporcamenvuwtit modyap 1 «Memoowt ucciedo8anuil HAHOMAMEPUATLOB)

Tema 1. Beeoenue

OCHOBEI OKCIICPUMCHTAJIBHBIX METOA0B MCCICIJOBAHNA HAHOMATCPUAJIOB

Tema 2.
Dnekmpounan u
pacmposas
MUKDPOCKORUS.
HK-
CHeKmpOocKonus

SJIGKTpOHHaH " pacTpoBast MUKPOCKOIIUA. I/IK'CHCKTpOCKOHI/I}I.

Tema 3. Memoowt
nonyyenus u
uccne006anu
amopgnuix
Mamepuanos

MeTopl TOTy4YEHUS U UCCIIEI0OBAHMS aMOP(HBIX MaTEpPHUAIIOB.

Tema 4.
Penmeenoeckue
Memoobvl

PenTreHoBCcKkue METOBI HCCIEIOBAHMS HAHOMATCPUAJIOB.

Tema 5. Memoowt
noayuenus u
UCC1e006aHUA
MOHKUX NIEHOK

MCTO)IBI MOJIYYCHHA U UCCIICAO0OBAaHNA TOHKUX ITJICHOK..

Tema 6.
Mexanuueckue
ceoiicmea
Memanioe

HCCH@}IOB&HI/IH MEXaHUYECKUX CBOMCTB MaTcpHralioB

TemaTnyecknii mjian
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Tema 1. Beeoenue
18 6 12
Tema 2. dnexmponnasn u
pacmpoeas MuKpoCcKonusi. 18 6 12
HK-cnekmpockonus
Tema 3. Memoowt nonyuenus | 18
U UCCe006aHUA aMOPPHbIX 6 12
Mamepuanos
Tema 4. Penmezenoeckue | 18
6 12
Memoowbl
Tema 5. Memoowt nonyuenus | 18
U UCCNe006anuUs  MOHKUX 6 12
NJ1eHOK
Tema 6. Mexanuueckue 18 5 12
C60IICMEa memannoe
Hmozo no
cooeprcamenbHomy mooyaio | 108 36 72
1
Bcezo uacoeé no oucyunnune
108 36 72
5. METOAWYECKHWE PEKOMEHIAIIUU JJIs1 IPOBEJEHUSA
JIEKIHUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU
Tembl NIPaKTHYECKUX 3aHATHH
No Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |Merox Censxoa-Llleppepa 3
2 [Cpadudecknii u aHATUTUIECKUI METOABI AIIPOKCUMAITUU 4
3 [[padudeckuii u aHATUTHYSCKUH METOIBI MOMEHTOB. 3
4  |CnuHHUHTOBaHHE pPacTBOpA. 4
5 |[BelpamuBaHHe SNUTaKCUAIBHBIX CJIOEB. 4
6 [MarneTpoHHOE paclbUICHHE KEPAaMHUYECKONH MUIICHU. 3
7 |BpemeHHas TepMoMeTpUs 4




['albBAHOMAarHUTHBIE METObI UCCIIEI0BAHUS 3
OnTuueckasi MUKPOCKOTIHS 4
10 |Mexanuueckue u3Mepenus. McciaenoBanus HOBEPXHOCTH 4
BCEI'O 36
6. METOAUYECKHUE PEKOMEHJIALIUU I1O OPTAHU3ALIUNA
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
Opranu3anus caMoCTOsSITeIbHOI paGoThI CTY/IEHTOB
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [[HomympsiMoil METO TPOCBEUUBAIOIIEH JIEKTPOHHON MUKPOCKOITUHU 12
2 [KocBeHHBI METO]T TPOCBEYMBAOIIEH JIEKTPOHHON MUKPOCKOIIHH. 12
3 |JIa3epHbIil MUKPO30H/IOBbIN aHATH3 12
4 |AtoMHO-cmiioBass MEUKpockonus (AFM) 12
5 |MarnuTtocunoBas 30H10Bas MEKpockonus (MFM) 12
6 |Ckanupyromias MUKpocKomnus OmmkHel ontudeckoi 30061 (SNOM) 12
BCEI'O 72

oo hswbdhE

13.
14.
15.

16.

8.

7. WHIAUBUIYAJBLHBIE 3AJAHUS

Mertoap! n3y4yeHuss XUMUYECKOTO COCTaBa BELECTBA.

PeHTreHOCTpYKTYPHBIN aHAJINU3.

[TapaMeTps! KpUCTAIIIMYECKON PELIETKN MaTepraa.

MeTtoapl uccieoBaHus dJIEKTPUUECKUX U MATHUTHBIX CBOMCTB MaTepHaJIOB.
YcTpoiicTBO 1 Ha3HaYeHHE AUPpaKTOMETpa.

[IpuMeHeHHe  KOHCTPYKIIMOHHBIX,  HMHCTPYMEHTAJIBHBIX U  TPUOOTEXHUUYECKUX
HaHOMAaTEPHUAJIOB.

@u3nyecKkue OCHOBBI CO3aHUSI HAHOOOBEKTOB 10 MPUHIIUIIAM «CBEPXY BHU3Y.
HNHcTpyMeHTabHbIE METO/IbI aHAIN3a, UX KJIaCCU(PUKAIUS.

[Tpuembl moaroToBKU 00Opasiia kK IM-ucciae10BaHHIo.

. Buzp! nedexros B TBepaoM Tene. Kak ux uzydaror B SM?
. PEHTT€HOBCKMI MUKpPOAHAIIN3.
. ITouemy BaXHO 3HaTb XMMHYECKHUH COCTaB JAeTajeil MUkpocTpykrypbl? IlpuBectu

IIPUMEPBL.

MeTonbl U3y4eHus: XMMHUYECKOT0 COCTaBa MOBEPXHOCTH.

Metos! onpesenenus MOphOIOruH TUCTIEPCHBIX TeJl.

CoBpeMEHHBIE METOJIbl YHCIEHHBIX PACUYETOB M KOMIIBIOTEPHOTO MOJIEIMPOBAHMS B
a7cOpOLIMOHHO-CTPYKTYPHOM aHaJIM3€.

ITopucTocTh TBEPABIX TEI.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUM

1. Meron Censxona-Illeppepa.
2. T'padpuueckuii 1 aHATUTUYECKUI METO/BI alMPOKCUMAIIH.
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3. T'padmueckuii 1 aHATUTUYECKUIA METOIHI MOMEHTOB.

4. COuHHUHTOBaHUE pacTBOpA.

5. BsIpamrBaHue dMUTaKCHATBHBIX CIOEB.

6. MarseTpoHHOE paclbUIeHUE KEPAMUUECKON MUILIEHU.

7. BpemeHHas TepMOMETPHSL.

8. T'aapBaHOMAarHUTHBIE METO/IbI UCCIICOBAHUS

9. OnTuyeckas MUKPOCKOIMS.

10. Mexannueckue usmepenus. MccieqoBanus IOBEPXHOCTH.

11. PeHTreHOBCKHI MUKpOAHAIIU3.

12. [ToueMy Ba>kKHO 3HATh XUMHUYECKHI COCTaB JieTajed MUKPOCTPYKTYpbI? [IprBecTu npumepsl.

13. MeTtoabl U3y4yeHus XUMHUYECKOTO COCTaBa MOBEPXHOCTH.

14. Metoap! ornpeneneHusi MOP(POIOTUU AUCTIEPCHBIX TE.

15. CoBpeMeHHbIE METOJIbI YHUCIEHHBIX pPACYETOB U KOMIBIOTEPHOTO MOJCIUPOBAHUA B
a/ICOpPOIIMOHHO-CTPYKTYPHOM aHaJU3e.

16. IlopucTocTh TBEPABIX TEI.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u kpumepuu oyeHUBaHUL)

rOY BIIO «IOHEIKA HAIIMOHAJIbHBbII YHUBEPCUTET»
DakynbTeT PU3UKO-TEXHUIECKUIT

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa

Mazeucmepckas npoepamma: QDu3uka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpocpamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Memoowbt uccnedosanuii HaHOMamMePUaIO8

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. BslpamuBaHue 3MUTAKCHATBHBIX CIOEB.
2. MarHeTpoHHOE paclblIeHHe KepaMUYeCKOH MUILICHH

VYTBepKaeHOo Ha 3aceaHuu Kadenpoit TeopeTudeckoil GU3NKN U HAaHOTEXHOJIOTHH,
poTOKOJI Ne or“ ” 20 1.
3apenyrouuii kadeapoit

IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 15
3ananue 2 15
Bcezo 30

10. OBPA3EIl 3AYETA (TEOPETUUYECKHUE BOIPOCHI K 3AYETY, KPUTEPUI



Hoo~NooOhrwWNE

[
[

0.
. MexaHnu3M B3aMMOJEICTBYSI PEHTT€HOBCKOI'O U3Iy4E€HHUSI C TBEPIBIM TEJIOM.
12.
13.
14.
15.
16.
17.
18.

9
OLIEHUBAHMS)

Teopemuueckue 6onpocwl K 3auemy
1. OcHOBBI 3KCIEPUMEHTAIBHBIX METO/I0B UCCIIEIOBAHNSI HAHOMATEPUAIIOB.
DIEKTPOHHAs U PacTpPOBasi MUKPOCKOIIHS.
NK-cniexkrpockonusi.
Mertobl nostyuyeHust ¥ Ucciael0BaHus aMOP(PHBIX MaTepHAIIOB.
PenTreHoBCcKHE METOIBI UCCIIEIOBAHNS HAHOMATEPUAJIOB.
MeTopl TOJIy4eHUs U UCCIEA0BAaHNS TOHKUX IIJICHOK.
HccenenoBanuss MEXaHU4ECKUX CBOMCTB MaTEpPUAJIOB
AHanuTHyecKre XapakTepUCTUKH, IPUMEHSEMBbIE IIPU OLICHKE KaueCTBa aHAJIN3a.
BHyTpeHHUl U BHEIIHUN CTaHIAPTHI.
CrpykTypa BeiectBa (MaTepuana). MacitaOHble YPOBHU M METO/IbI U3YUEHHSI CTPYKTYPBI.

PentrenoBckas nudpakuus. Ypasuenue Bynbda — bparros.

Kpucramnmueckas pemerka, HOHITHE JIEMEHTAPHOU SYEUKH, IPUMUTUBHOMN STYEUKU.
@DakTopbl onpeeIeHUs MHTEHCUBHOCTH peduIeKCcoB Ha AU(paKTo- rpaMMe.

[Tpuntun GpopMupoBaHus H300paKEHUS B ONTHYECKOM MHKPOCKOIIE.

MeTo TEMHOIO U CBETJIOTO MOJIS B ONTUYECKOH MUKPOCKOIIHH.

OTiune NpoCBEUNBAIOIIEI0 MUKPOCKOIIA OT CKAHUPYIOILIETO.

[Tonstue Bakyyma. TpeOoBaHHMs K BakyyMy IpHU MCIIOJIB30BAaHMM METOAA 3JIEKTPOHHOM

Mukpockonuu (OM).

3aueTHas paboTa BKIIOYACT TPH 33JaHUS, 32 KOTOPBIE CTYJEHT MOXKET MOIyduTh max 50
OaJLIoB.

Kpumepuu oyenueanus auema

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3anganue 2 15
3amanue 3 20
Bcero 50 6an10B

11. KPUTEPUU OUEHUBAHUA

I[To xypcy «Meroasl wuCCIEIOBAHUI HAHOMATEPHUATIOBY» MPEAIONAraeTcs MPOBEIACHUE

npOMexcyTquoﬁ arrecrauui B BHUAC MOIAYJIIBHOTO KOHTPOJIS, BBIIIOJIHCHUC PIH,ZLI/IBI/I,[[yaHBHOﬁ
pa6OTLI M 3a4eT. 3a4eT CAAIOT CTYACHTHI C LCJIBIO ITOBBLIICHUS peﬁTHHF a.

Pacnpeoenenue 6annos, Komopsie MoZym noayyums cmyoeHmvl
6 npoyecce uzyueHus OUCUUNIUHD

Opranu3anmoHHO CPC Bcero
yueonas pabora NuauBunyansuas | MoayJIbHbIH KOHTPOJIb
CTYJAEHTAa pa6ora
max 10 GamioB max 10 6amnos max 30 100

0aJUI0B

HlIxana coomeemcmeusn 6417106 HAUUOHAILHOU UIKATlE
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Onenka Onenka no OneHka 110 rocy1apcTBeHHO IKaJe Ounenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YyIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO

C BO3MO)KHOCTBIO ITOBTOPHOM Cllauu
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PHU YCIOBUU
00s3aTeNIbHOr0 Ha0opa JOMOJIHUTENBHBIX OAJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA

JIeKIIMOHHBIE W TPAKTHYECKHUE 3aHATHS 10 y4eOHOU nucruIumHe «MeToapl MCCleT0BaHnuN
HAaHOMAaTepHAaJIOB» MPOBOIATCA B  ydeOHOU mnaboparopun «Dusuka IudIeKTpukoB» Ne 013,
000py/IOBaHHOW KOMILIEKTOM y4eOHOW MeOenmn Ha 18 mocamouHBIX MECT, KOMIUICKT paboyero
MecTa IperojaBarens, MeloBas J0CKa, | yCTaHOBKa JUIsl U3MEPEHHS KPUCTAUTMUECKUX CBONCTB
Mmatepuaios,] M3mepurenbHbiii kommiieke P2-23A,1 HOyTOyK C JUIEH3MOHHBIM MNPOTPaMMHBIM
obecrnieueHrneM, JOCTYIoOM K cetu HTepHeT, | MylnbTUMeIUHBIN TPOEKTOp, 1 SKpaH MepeHOCHOH.

CamocrosTenbHas paboTa CTYACHTOB IPOXOIUT B unTasibHOM 3ane Ne 3 aBropedeparoB u
JUCCcepTaluii, YKOMIUIEKTOBAaH KOMIUIEKTOM yueOHoU mebenu Ha 50 mocaJoyHbIX MECT, OCHAIICH
KOMITHIOTEPOM B KOMILICKTE (2 IIT.), pacroioskeH 1o ajapecy r. JJonerk, np. Tearpaibubiii, 13, kao.
106.

WHnuBuayanbHble ¥ TPYNINOBBIE  KOHCYJAbTAllMM  CTYJAEHTaM Il MPOBEACHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTABISIOTCS B KaOuMHETe Kadeapbl TEOpeTUYeCKOW (M3HKH U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHbIX  MECT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMiuiekTe (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIOIOKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
IK3EMILIAPOB | JJIEKTPOHHOH

n/n HaumenoBanue
B Ou0JMoTeKe BepCUM B
HonHY IBC
Ocnosnas numepamypa
1. ITetpenko A.I'. MeTonbl nccieoBaHuii HAHOMATEPHATIOB
[DnexTponnsbIil pecype]: yaeOHO-MeTOMHYIECKOE TTOCOOHE +

/ ATIlerpenxko — Homenx : HouHY, 2019. —
OnektpoHHble naHHble (1 daiin)

2. Munocnasckuii A. I'. KoHcmekr nekmuii mo Kypcy
"MeTo10710THsl U METOAbl HAYYHBIX MCCIEAOBAaHUM": HJIst
CTYAEHTOB (pusuko-TexHuueckoro ¢akynprera / A. T.
Munocnasckuii, A. I'. [lerpenko; 'OV BIIO "Jlonenukuit 1
HAl[MOHAJbHBIM  yHUBEpcUTET", DOU3HKO-TEXHUUYECKUN
dakyneTer, Kadenpa Teopermueckoit Pu3UKH U
HanotexHojoruil. — Jlonenk: 'OY BIIO "HouHY", 2017.
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—150c.

3. OCHOBBI ~ HAy4yHBIX  HCCJICIOBaHUMN:  yd4e0.-METOI.
matepuansl / [coct.. H. A. Bbapmameswu, T. B.
Muxaitnuaa, . B. Ctag-auk u np.]; JoHen. Hai. yH-T, 15
ka¢. roc.-mpasoB. aucuumiuH. — oneuk: JouHY, 2007.

—81c.

Jonoanumenvuas numepamypa

4, backakoB A. S. MeTonoiorusi Hay4HOrO HMCCIEI0BaHUS:
[Vueb6. mocobue must By3oB] / A. 5. Backakos, H. B.
TynenkoB; Mexperuon. akaj. ymp. nepcoHaiom. — K.,
2002. - 216 c.

5. Koxanosckuit B. TI. ®wiocodus u METOI07I0THS HAYKH:
VYue6. mia By3oB / B.II. Koxanockuit. — M.: ACT; 8
PocroB v/]/1: ®enunkc, 1999. — 574 c.

6. bepkos, B. ®. CtpykTypa u TeHe3UC HAyYHOH MPOOIEMBI
/ B. ®@. bepkoB. — Munck: M3n-Bo bI'Y, 1983. — 240 c.

1. JlykameBnu B. K. ®unocodust © MeTOIOIOTHS HAYKH:
yueb. nocobue / B. K. Jlykmesuu. — Munck: Copem. 1
mkoina, 2006. — 319 c.

8. Baproxun B. H. Hanomarepuansl [DneKTpOHHBIN
pecypc]: [yue6. mocobue] / B. H. Baproxun, C. B.
TepexoB; Jloneukuii Hau. yH-T; JloHenkuii ¢pu3.-TexH. UH- +
T uMm. A. A. Tankuna. — Jomenk: JlomHY, 2016. —
OnexTponHbie nanubie (1 daiin).

9. l'onoBun 1O. W. Beenenwe B HaHOTEXHUKY. — M.: 2
Mammunoctpoenue, 2007. — 493 c.

14. UH®OPMAILIMOHHBIE PECYPCBI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
http:/Aibrary.donnu-support ru/catalogy/scriptsinek2.exe/mb - DrnektporHbii Kararior JJonHY:

15. MMPOI'PAMMHOE OBECIHEYEHUME
1. Windows 7 PRO (koprioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBHas nuuensus JOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (sumensus nporpamMmsl DreamSpark [uist BeICIINX y4eOHBIX 3aBE/ICHHIA);
4. Jlunensuu GPL, Apache, BSD ansa cBo6ogHoro mporpammuoro obecneuenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouast mporpamma paccMOTpeHa ¥ IepeyTBEp)KA€HAa Ha 3aceJaHnu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMU (0e3 u3mMeHenuil) Ha 20 rof.

ITporoxoi Ne or“ 7 20 1.
3aBeayromuii kadeapoit

PabGowas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TeOpeTU4eCcKon (PM3UKU U HAHOTEXHOJOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHenuit) Ha 20 TO/I.

ITpotokomn Ne or“ 7 20 T
3aBenyrouuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

