rOY BIIO IOHELIKH HAIIMOHAJIbHBIN YHUBEPCUTET»

OM3BUKO-TEXHUYECKAMN ®AKYJIBTET

Kadenpa Teoperndeckoit pu3Mku ¥ HAHOTEXHOJIOT Ui

PabGouyas nporpamma y4e0HO# AMCHHMIIHHBI
«METO/JIbI IMATHOCTUKU U AHAJIU3A MUKPO U HAHOCUCTEM»

Hanpagsnenne noarorosku: 03.04.02 Ouznka

[Ipoduns nOArOTOBKH:

O6pa3zoBateNbHbI YPOBEHb BBITYCKHKKA: Marucrp

®opma oOyueHus: o4Has
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[TporpaMma y4yeOHOM MHCIMIUIMHBI «METO/Ibl JMArHOCTHKH M AHAIW3a MHUKPO ¥ HAHOCHCTEM»

cocrasinena Ha ocHoe ['OC BIIO no nanpasnernto noarotoBky 03.04.02«Pu3nkay yTBEpKIAEHHOTO
npuka3oM Munucrepcrsa obpasosanus u Hayku JIHP «4» anpens 2016 r. Ne300»u «ITonoxenus 06
OpraHm3aniy yaeGHOro mponecca B 00pa3oBaTebHbIX OPraHM3alUsAX BBICIIET0 TPOHECCHOHATLHOTO
obpasosannss Jlonenkoir Hapomuoit PecrmyGmuxu», yTBEpXIEHHOTO IpuKa3oM MuHuCTEpCTBa

obpaszosanus u Hayku JTHP «30» oxrs6pst 2015 r. Ne750.

Pa3paboTyuk:
I. d.-m. H., mpodeccop kadenpsr TO u HT Pymsanues B.B.
I. d.-m. H., npodeccop kadenpsr TO u HT \( Munocnasckuit AT

IIporpamMma y4eGHO# IMCIMIUTMHBI yTBEPIKACHA HA 3ace/JaHHK KadeIpbl TEOPETHIECKOH
(GU3HKA W HAHOTEXHOJIOTUH

Ilpotokom Ne 8 or" 12 " pnexabpsa 2016 .

3aB. kaeapsl TeOPETUUECKOH U3HKH 1 HAHOTEXHOJIOTHI Baproxus B.H

I[IporpaMma y4eOHOM MUCHHMILIMHBI 0J00peHa y4eOHO OJTMYECKOH KOMHCCHEH

(bu3HKO-TeXHUYECKOTO (haKyIbTeTa

ITporokon Ne 4 ot “ 14 ”  nexabps 2016 .

IIpencenarens yueOHO-METOAMIECKOM
KomuccHu (axynpreTa Korenko B.H.




1. Obs1acTh NPUMEHEHHs M MECTO TMCHHUILIUHBI B y4eOHOM mpoiiecce:

YyeOHas qucumuinHa «MeToIbl TUarHOCTUKH U aHAIM3a MHUKPO U HAHOCHCTEM ) SIBJISFOTCS YaCThIO
OCHOBHOI 00pa3zoBareibHON MporpaMMbl B cooTBeTcTBHH ¢ ['OC 1o HampaBICHHUIO MOATOTOBKHU
03.04.02 «®Dusuka». YueOHas auCHUIIMHA «METOIbl NUAarHOCTUKA MHUKPO W HAHOCHUCTEM)»
OTHOCHUTCS K BAPHATUBHOM YacTH MpodecCHOoHaANbHOro 0Jioka. OHa COCTOUT U3 MOTyJICH:

1. «CBoiicTBa 1 mapaMeTpbl HAHOCTPYKTYPHPOBAHHHBIC MATEPUATIOB »

2. «MeTobl UcClieI0BaHUSI HAHOOOBEKTOBY

OcHoBbIBaeTcss Ha 0Oaze pguciuiuiid 1o HampasieHuro noarotoBku 03.03.02 «Dwusukan:
«Kpucramnopusuka, TEOpUsS M METOJBI CTPYKTYpHOTO aHanmmu3ay, «DuU3MKa TBEPIOTO Temay,
«CTpyKTypoOOpa30oBaHHE U SABJCHHS MEPEHOCA B KPUCTAIIAX M TOHKHX IUICHKAX», «JCKTPOHHAsS
MUKPOCKOIIUS ¥ pPEHTreHorpadus marepuayioB», «OCHOBbI HAHOTEXHONOTHH. Teopus M METOJbI
MOJTyYEHUST HAaHOMAaTEPHAJIOBY.

2. HopMmaTuBHBI€ CCBUIKH (npu HeoOXo0umMocmu)
3. CTpyKTypa M CUHNIHHBI
ouHas popma *3a0unas popma
o0OydeHus Ha 6aze 00yuenus Ha basze
XapakTepucTuka yueOHOM JTUCIUTLINHBI CIIO BIIO
BIIO CIIO BIIO | (yckop. | (yckop.
(ycxop.) )
O06pa3oBaTeIbHbIN YPOBEHbB: Maructp
Hanpasnenue noaroToBku 03.04.02 « @u3zuka»
ITpoduns
KonnuecTBo copepkaTenbHbIX MOTyIEH
2(8)
(Tem)

JucnuriuHa 6a30BoM / BApHAaTUBHON 4acTH

N 1 IIpodeccuonanbublii 010Kk, BapuatuBHas yacth
00pa30BaTeNbHOM POrpaMMbl

DOpMBI KOHTPOJIA MOJAYJIbHBIN KOHTPOJIb U 3K3aMEH
ouHas popma *3aounasn goopma
TMokasaten oOyueHust Ha Oaze obyyenus na baze
*CI1O CIIO BIIO
BITIO BIIO
(vckop.) (yckop.) | (yckop.)
KonuyecTBo 3a4eTHBIX eAMHUIT (KPETUTOB) 6
KonnuecTBo yacos 216
I'ox moAroToBKM 1
Cemectp 1
KonnyecTBo yacoB
- IEKIIMOHHBIX 36
- IPAKTUYECKUX, CEMHUHAPCKUX 18
- 1a00PaTOPHBIX
- CAaMOCTOSITEJIbHOM pabOoThI 162
B T.4. HUHIAMBHUYaJIbHOE 3a/laHHUE
HenenpHOE KOTMYECTBO YacoB, T.4. 3
ayJIMTOPHBIX 3

OCO - obmee cpennee oOpa3oBaHue
CIIO — cpeanee npodeccroHanbHOE 00pa30BaHNE
BIIO — BeIcmiee mpogeccroHalibHOE 00pa3oBaHue
1- B cootBerctBuu ¢ OOII (ocHOBHOI 00pa3oBaTeNbHON MPOTrPaMMOIL)



4, Onucanue TMCUMILIAHBI

Ieau u 3apaun
Llenw u 3a0auu: GopmupoBaHre 3HaHUN U YMEHUI CTy/IeHTa B 00JIaCTSIX COBPEMEHHBIX METO/IOB,
CPEZCTB U TEXHOJOTHIA UCCIIEIOBAaHHS HOBBIX MAaTEPHAJIOB.

TpebGoBanus k pe3yJbTaTamM OCBOeHHMs IMCUHMIIMHBI: [Iporiecc u3yyeHus: AUCHUIIIMHBI
HaTpaBIlieH Ha (OPMUPOBAHUE IIEMEHTOB CIEAYIOMUX KomreTeHni B cootBercTBuu ¢ [[OC BIIO
10 JTAHHOMY HaIPaBJICHHUIO MOATOTOBKH (TIpOodHITIO0):

a) oowekyromypuuvix (OK):

CHOCOOHOCTBIO MCIIOJIB30BAaTh OCHOBBI (hMI0CO(CKUX 3HAHUHN 17151 POPMUPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

CIOCOOHOCTBIO aHATM3UPOBATH OCHOBHBIE ATAIbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO
pa3BuTus oduiecTBa 1 popMupoBanus rpaxaanckoit nosuipn (OK-2);
CIOCOOHOCTBIO pabOTaTh B KOJJICKTHBE, TOJIEPAHTHO BOCIIPUHUMAs COITUANIbHBIC, STHUYECKHUE,
KoH(DeccroHanbHbIe U KyIbTypHbIe pasnuuus (OK-6);
CIIOCOOHOCTRIO K cCaMOOpraHu3aIiuK U camoobpasosanuto (OK-7);

0) oowenpogpeccuonanvnvix (OIIK):
CIOCOOHOCTBIO  MCIIONIb30BaThb B NMPO(ECCHOHAIBHOW  JAeATeNbHOCTH  0a30oBble  3HAHUSA
(GyHIaMEHTANBPHBIX Ppa3[elioB MaTeMAaTUKH, CO3JaBaTh MaTeMaTHYEeCKHE MOJIENIM THUIOBBIX
npoeCCHOHATBHBIX 3a/a4 U HHTEPIPETHPOBATH IOJIyYEHHBIE PE3YyIbTaThl C YYETOM TI'PaHMUIL
npumenumoctu moxenei (OI1K-2);
CIOCOOHOCTBIO HMCIOJIB30BAaTh 0a30BBIE TEOPETHYECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3leIoB
0011Iei 1 TeopeTHdecKor pU3MKH 1S pemeHus npopeccuonanpubix 3amad (OI1K-3);
CHOCOOHOCTBIO TOHMMATh CYLIHOCTh M 3Hau€HUE HHPOPMALUU B PA3BUTUU COBPEMEHHOI'O
o0miecTBa, OCO3HABaTh OMACHOCTb M YIPO3y, BO3HHUKAIOIIME B 3TOM Ipolecce, COOI0aaTh
OCHOBHbIE TpeOoBaHus nHGopMarronHoit 6ezomacuoctu (OITK-4);
CIOCOOHOCTBIO MCIIONIb30BaTh OCHOBHBIE METO/IBI, CIIOCOOBI M CPEJICTBA MOTYUEHUS, XPaHCHHS,
nepepadoTKH HHPOPMALIMU U HABBIKM Pa0OThI ¢ KOMITBIOTEPOM KaK CO CPEACTBOM YIPaBICHUS
undopmarmeit (OI1K-5);

8) npogpeccuonanvuvix (IIK):
HAYYHO-HMCCIIEIOBATEbCKAS U TIPOCKTHAS ICATEIIbHOCTB!
CHOCOOHOCTBIO MCTIONIb30BaTh CHEIMATN3UPOBaHHbIE 3HaHUS B 00J1aCTH (DU3UKHU TS
ocBoeHUs MpoprIbHBIX pusndeckux aucrmminH ([TK-1);

CIOCOOHOCTHIO TIPOBOJMTH HAYYHBIE UCCIIEOBAHMS B N30paHHOW 00JIACTH SKCIIEPUMEHTAIBHBIX U
(M) TEOPETUYECKUX (PU3MUECKUX UCCIIETOBAaHM C TOMOIIbIO COBPEMEHHOM NMPUOOpHOIi 6a3sl (B
TOM YHCIIE CI0XKHOTO (pr3nueckoro o00pynoBaHusi) U UHPOPMAIIMOHHBIX TEXHOJIOTUHN C YYETOM
OTEUYEeCTBEHHOTO U 3apybesxHoro ombita (I1K-2);

HAYYHO-UHHOBAYUOHHAA OCAMEIbHOCb:

TOTOBHOCTBHIO HpI/IMeHSITB Ha HpaKTI/IKe HpO(beCCHOHaJ'H)HBIe 3HAHUA TeOpI/II/I U METOO0B (1)I/IBI/II-IGCKI/IX
uccnenosanunii (ITK-3);
OpraHH3aNMOHHO-YIIPABJIEHYECKAS 1eATeJIbHOCTD:
CHOCO6HOCTBIO IIOHUMATh U UCITIOJIb30BAaTH HA HpaKTI/IKe TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/IBaHI/II/I nu
wiaHupoBanus puszndeckux uccienoanuii (I1K-6);

B pesyabTare nzyueHusi y4eOHOM JUCHUIINHBI CTY/I€HT J0JIKEH:
3HAMb: OCHOBHBIX THUIIOB HAHOKPHCTA/UTUYECKUX MATEPHAJIOB; UMETh MPEJICTABICHUE O CTPYKTYpE
HaHOKpI/ICTaﬂHI/IquKI/IX MaTepI/IaJ'IOB n €€ OCO6eHHOCTI/I; OCHOBHBIX HpI/IHHI/IHOB XHMI/I‘-ICCKOﬁ
TEPMOJIMHAMHMKH, MEXaHU3MOB (OPMHUPOBAHUS PA3JIUYHBIX THIIOB HAHOKPHUCTALTHUECKUX
MaTepI/IaJ'IOB; HepCHeKTI/IBBI HpI/IMeHeHI/ISI HaHOKpI/ICTaJ'IJ'H/I‘IeCKI/IX MaTepI/IaJ'IOB; B3aNMOCBIA3HU
CTPYKTYPBI U (PU3UKO-XUMHUECKUX CBOMCTB HAHOKPHUCTALTMUECKUX MATEPUAIIOB.



ymemsp: ONPENCIATh CTPYKTYPy U CBOMCTBA HAHOKPUCTAJUTMYECKUX MATEPHAIOB C IOMOIIBIO
AKCIEPUMEHTATIBHBIX METOMIOB; HCCIICAOBATh BIHMSHHE METOJOB TOJYYCHHsS HAa (PU3UYECKUE W
MEXaHHYECKHUE CBOWCTBA HAHOKPUCTAIIMYECKHX MATEPHANIOB; M3MEHSTh CTPYKTYPY W CBOWCTBA
HAHOKPHUCTAUTMYECKUX MATEPUATIOB C MOMOIIBI0 METOJIOB TEPMHUECKOW M (PU3UKO-XUMHUECKOU
00paboTKu.

6/1a0emb: HABBIKAMU OIPENCIICHUSI CTPYKTYPhl M CBOMCTB HAaHOKPUCTAJUIMYECKHX MATEPHAJIOB C
MOMOIIBIO0 JKCIIEPUMEHTAIBHBIX METOJIOB, HWCCIICOBAaHUS BIMSHUS METOJOB IIOJYYCHHS Ha
¢u3nveckne W MEXaHWYCCKHE CBOWCTBA HAHOKPHCTALIMYECKUX MAaTEpUANIOB, W3MCHEHHUS
CTPYKTYpPhI U CBOWCTB HAaHOKPUCTAJUTMYECKUX MATEPHUATIOB C MOMOIIBI0 METOJOB TEPMUYCCKOU U
(UBUKO-XUMHYECKOW 00pabOTKH.

5. Conepxkanue 1uCUUIIMHBI 1 GOPMBbI OPraHu3anMy y4eOHOro nmpouecca

HopsiakoBbiii | KpaTkoe conepkanue TeMbl
HOMeEp U TeMa

Cooeporcamenvholii MOOynb 1. «Ceoitcmea u napamempol
HAHOCMPYKMYPUPOSAHHHbIE MAMEPUATLIO8 »
Tema 1. HaHocTpyKTypHUpOBaHHHBIE MaTEpUAIIbI.
Pa3smepnbIe 0COOEHHOCTH HAHOOOBEKTOB.
Tema 2. CBolicTBa UHAMBUIYaJIbHBIX HAHOYACTHLI.
Hanoxknacrepbl. CTpYKTypHBIE U 3JI€KTPOHHBIE Marn4ecKue 4ucia.
Tema 3. Du3nUecKre MpoIecchl B HAHOCTPYKTYPHUPOBAHHBIX MaTepHasax.
Tema 4. WMHCTpyMeHTanbHBIE CPEACTBAa JUISL OIPECIICHUS] CBOWCTB W IapaMeTpOB
HaHOCTPYKTYP
Cooeporcamenvhotit Mooyab 2. «Memoowl ucciedo6anus HAHOO0OHEKN06)
Tema 1. Mertobl nccie0BaHUsl HAHOOOBEKTOB.
Tema 2. CkaHupyroniast 30H0Basi MUKPOCKOITHSL.
VoHHO-TI0NIEBast ¥ CKAaHUPYONIAsi MUKPOCKOITHSI.
Tema 3. Crnexrtpockonus.
OnTo37€KTpOHHBIE TPUOOPHI.
Tema 4. Turmb! ONTOAIEKTPOHHBIX TPUOOPOB.

I/ISJ'IyanGJ'[BHBIG MNepeXoanl B MOTYIIPOBOJHUKAX.
CBCTOI[I/IOI[BI BUIMMOI'O JUAII030Ha 1 HOJIyrIpOBO,Z[HI/IKOBHﬁ JIa3ep.

Kypc mucuunnunsl «MeTosbl JUarHOCTUKU U aHallM3a MUKPO M HAHOCHCTEM» INpEeAyCMaTpHUBAeT
cienyomye (popMbl OpraHu3anuy y4e0HOro npouecca:

1. nexuumu;

2. IpaKTUYECKHE 3aHATHS,

3. camocTosTeNbHAs paboTa CTyICHTA.

[To ucTouHMKy nepegadyud M BOCHPUATHS yueOHOH HMH(pOpMAIMKU UCTIONb3YIOTCS CIOBECHBIE
(nexuws, Oecena), HarisaHble (WJUTIOCTpAIMS, IEMOHCTPAIUS), MpaKkTHUeckue (ynpaKHEHHs)
METOJIBI.

[To xapakTepy MO3HABaTEIbHOM AESTEIBHOCTH CTYAECHTOB MCHOJB3YIOTCS OOBSICHUTEIBHO-
WITIOCTPATUBHBIE M PEIPOAYKTHBHBIE METO/IbI, POOIEMHOE MPENoAaBaHue, YaCTUYHO-TTOUCKOBBIN
7 YICCIIeJ0BATEIbCKHAIT METOIEI.

B 3aBHCHMOCTH OT OCHOBHOHM JUAAKTHUYECKOM LIETH U 334a4 MCIOJIb3YIOTCSI METObI YCTHOTO
U3JIO’KEHUS 3HAHUMU, 3aKpeIuieHne yueOHOro marepuana, CaMOCTOSTENIbHON padOThl CTYJAEHTOB I10
OCMBICJICHHIO U YCBOEHHIO HOBOI'O MarepHaja, padoThl MO NMPUMEHEHUIO 3HAHUN Ha MpPAKTHUKE U
BbIpa0OTKE YMEHHUI U HaBbIKOB, POBEPKH U OIIEHKH 3HAHUM, YMEHUI U HABBIKOB.

Hcnonp3yroTes clleyroIne MeTo 1bl KOHTPOJIS:

1. yCTHBIIM KOHTPOJIB (IKCIPECC-0MPOC HA JICKIIHSIX );



2. IpOBEpPKa CaMOCTOSATENBbHBIX padoT;
3. MonybHas KOHTPOJIbHAS padboTa (AMIAKTHIECKOE TECTUPOBAHHE);
4. UTOTOBBIH TECT (IK3aMEHALIMOHHBIE OUIICTHI).



TemaTnueckuii mjiad mo MoayJaro 1 /lnarnoctrka u aHajiu3 MUKPO- U HAHOCUCTEM

Coaep:katejbHblii Moayab 1 «Ceolicmea u napamempol HAHOCMPYKMYPUPOBAHHHbIE MAMEPUATOB »

KoanyecTBo 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001ero

Ha 0a3e cpeHero

Ha 0a3e BBICLIETO

npodeccuoHaIbLHOr0 npogdeccuoHaJIbLHOr0
cpeaHero 00pa3oBaHuUs
o0pa3oBaHusi o0pa3zoBaHusi
Ha3zBanus B T.4. B T.4. B T.4. B T.4.
co/lepiKaTeLHBIX = s . 5 . ) = |s o ls s
MOAYJIEH M TEM ) % =S = % = s ~ % = = = | 2 S
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Tema 1.
26 | 4 | 2 20
Tema 2.
26 4 2 20
Tema 3.
26 4 2 20
Tema 4. 5 3 21
30
Hmozo no
cooeporcamenbHoOMy 108 | 18 | 9 81

Mmooy 1




Coaep:xatejibHbINH MOAYJb 2 «Memoowvt ucciedosanus HaHO00bLEKM08»

KoaudecTBO 9acoB

Ounas gopma

3aounas popma

Ha 0a3e o001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

npodeccuoHAIBLHOI0 npogdeccuoHaIBLHOr0
o0pa3oBaHus
o0pa3oBaHus 00pa3oBaHuM
Ha3zBanusa B T.4. B T.4. B T.4. B T.4.
conepmaTuenLHblx = o < m < w = o
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Tema 1.
26 4 2 20
Tema 2
4 2 20
26
Tema 3
26 4 2 20
Tema 4
30 6 3 21
Hmozo no
cooeprcamenbHomy 108 | 18 | 9 81
Mmooy 2
Bcezo no mooynio 216 | 36 | 18 162




6. Tembl cemunapckux 3auamui — He npedyCMOmperHo paboyum NaAAHOM.
7. Tembl NpaKTHYECKUX 3aHATHHI

Du3nyecKue MpoLECChl B HAHOCTPYKTYPHUPOBAHHBIX MaTepHaiax.
CTpyKTypHBIE U JIEKTPOHHBIE MarM4E€CKUE YK CIIa HAHOKJIacTepa.

HHCcTpyMEeHTaNBHBIE CPEICTBA AJIsI OTPE/ICIICHUS CBOMCTB M IMapaMeTPOB HAHOCTPYKTYP
Mertobl ucciieI0BaHUsI HAHOOOBEKTOB.

CkaHupyroIIasi 30HI0Basi MUKPOCKOTIHS.

HoHHO-TI0IeBas ¥ CKAaHUPYIOIIAsh MUKPOCKOITHSI.

CnexTpockomnus.

Tunsl onTOAIEKTPOHHBIX TPUOOPOB. M3myyarenbHble nepexoabl B MOIYIPOBOJHUKAX.
CBeToMo/ bl BUAMMOTO JIUAN030HA U MOJIYITPOBOIHUKOBBIN J1a3ep.

WX B WD

©o

Tembl J1a00PATOPHBIX 3AHATHI He npedycMompeHo padouum nAaHOM.

9. CamocrosiTesibHas padora

CamocrosTenbHas pa60Ta CTYACHTOB IO KYpPCY "MeTO,Z[bI JUArHoCTUKMW M aHalin3a MHUKPO U

HaHOCUCTEM' MpeaycMaTpUBAcCT:

* pa3paboOTKU TEOPETUUECKUX OCHOB MPOCIYIIAHHOTO JIEKIIMOHHOTO MaTepuarna;

® HU3Y4YCHHUC OTACIbHBIX TEM HJIIM BOIIPOCOB, KOTOPBLIC MPECAYCMOTPCHBLI
CaMOCTOSITENIbHOI paboThI;

¢ IIOATOTOBKY K MPAKTUYCCKHUM 3aHATUAM

* CaMOCTOSTEIbHOE PELICHUE 33/1aY;

¢ IOATOTOBKY K MOAYJIbHOMY KOHTPOJIIO.

Tembl 17151 cCAMOCTOATEIBHOI PadoThI:

HanocTpyKkTyprpOBaHHHBIE MaTEpHAIBI.

Pa3zmepHbie 0cobeHHOCTH HaHOOO0bEKTOB CBOWMCTBA MHMBHUIYaIbHBIX HAHOYACTHII.
Hanoxnacrepsl. Marndeckue uucna.

OcHOBHBIE TUIIBI XUMUUYECKOM CBSI3U U COOTBETCTBYIOLINE CBOMCTBA MaTEpUAIIOB.
HNHcTpyMeHTaIBHBIE CPEACTBA IS OIIPEIEIICHUS CBOMCTB U ITApaMETPOB HAHOCTPYKTYP
HaHOKOMIO3UTHI Kak OCHOBA (PYHKIIMOHAJIBHOM 3JIEKTPOHUKH.

OCHOBBI 3JIEKTPOHHON MUKPOCKOITMU U PEHTT€HOrpapuu HAHOCTPYKTYP

JledexTHble CTPYKTYpHI M (pU3HUECKUE CBOMCTBA HAHOCTPYKTYP.

XN RO =

[EN
=

KoHTpoJibHBIE BONIPOCHI K POMEKYTOYHOM aTTeCTALIMH

Oco0eHHOCTH HAHOCTPYKTYPUPOBAHHHBIX MAaTEPUATIOB.
CaoiicTBa MHAMBUAYAbHBIX HAHOUYACTUL. HaHOKIacTEpHI.
KBanroBas Touka. KBantoBas ssma. KBaHTOBast mpoBOJIOKA.
Hanouactune! ¢ I'LK pemerkoit

CTpyKTypHBIE U 3JIEKTPOHHBIE MAarMYECKHE YK CIIa HAHOKJIacTepa.
Pur3znyecKue MpoLeECChl B HAHOCTPYKTYPUPOBAHHBIX MaTepHranax.

MeToap! HCClIEA0BAaHUSI HAHOOOHEKTOB.

® N ANk L=

I/IHCprMCHTaJ'IBHBIC cpeacTBa Ajid ONpeaACIICHUSA CBOICTB U mapaMEeTpOB HAHOCTPYKTYP

JUIA



12.

OGpa3zen 3K3aMeHAHOHHOTO O1JIeTa 5
oYy BIIO «/JOHELKN HALITMOHAJIBHbIM YHUBEPCUTET»

YposeHs oOpazoBanus — Maructp

Hanpagnenue noarorosku — 03.04.02 «Puzuka»
Cemectp — 1
VYyeOHas qucuumuinHa — «MeToIbl TMarHOCTUKY U aHAJIN3a MUKPO MU HAHOCUCTEM»

DK3AMEHAIIMOHHbBIN BUJIET Ne 1
Ob6nacTh pyHIaMEHTATBLHON U NPUKIAJAHON HAYKU U TEXHUKU - HAHOTEXHOJIOTHH

HAHOOOBEKTOB

CBeTOI[I/IOI[I)I BUAMMOI'O JHAIIO30HA U HOJ'IynpOBOI[HHKOBBIfI Jasep

1.

2. MeToabl HcCIeI0BaHUI
3.

«Y TBEPIKJICHOY

Ha 3acenanuu kadeapsl
npoToKOA Ne  oT «__ »

14.

3aBenyromnuii kageapoit

DK3amMeHaTop

Kpurepun onenuBanus

Baproxun B.H.

Pymsnues B.B.

(Paspabamvigaromces u ymeepaicoaromes kagheopou na ocnoge [lonoxcenus [JonHY)

Ouenka o 100- Ouenkano
OaLILHOM ITo TOCY/AAPCTBEHHOM 1LIKAIe
IIKajTe, KOTopasi |  IIKaJje (3K3ameH, Onpenenenne
JeiicTByeT B ECTS Mu(pepeHIMPOBAHHbIH
JlonHY 3a4eT. 324€T)
OTJINYHO — OTIIMYHOE BEHITOJTHEHHE C
«Otmmyno» (5)
90-100 A HE3HAYUTENbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIO — B IIEJIOM TPABUIIEHO BHITTOJTHEHHAS
80-89 B paboTa ¢ He3HAYMTEbHBIM KOJTUYECTBOM
«Xopomoy (4) om6ok (10 10%)
(3aumero) XOpOIIO — B IIEJIOM TPABUIIEHO BHITTOJTHEHHAS
75-79 C paboTa ¢ He3HAYMTEILHBIM KOJIMYECTBOM
omr6ok (10 15%)
JTOBJIETBOPUTENHEHO — HETIJIOXO, HO CO
70-74 D «Y IOBJIETBOPUTENLHO» Y P ’
3) 3HAYUTEILHBIM KOJTMYECTBOM HEJJOCTATKOB
OCTAaTOYHO — BBIMIOJIHEHUE YIOBIETBOPSIET
60-69 E (3aumeno) t YA p
MHHUMAJTbHBIC KPUTECPUH
«HeynoBneTBOpUTEIHHOY
HEYJIOBJIETBOPUTEIBHO — HAJI0 TOpaboTaTh
C BO3MOKHOCTBIO
35-59 FX - HaJl TeM, KaK TIOJTyYHTh MTOJIOKUTETEHYIO
TIOBTOPHOM aTTeCTaIuu
OLICHKY
(2) (He3aumero)
0-3#4 F «HeynmoBiIeTBOPUTENBHO» | HEYIOBIETBOPUTEIHHO - C BOBMOYKHOCTHIO
(2) (He 3aumero) TIOBTOPHOH C/IAYM TIPH YCIIOBUH OOSBATEITBHOTO
Ha0opa IOMOHUTENTFHBIX OIIOB




CornacHO MOAYJIBHOMY IIPUHIMIIY OpraHM3allMd y4eOHOro Ipouecca COIAEpkKaHHE
JUCLUIUIMHBL «MeTo/lbl IMarHOCTUKM U aHaJli3a MUKPO U HAHOCHCTEM)» BKIIIOYAeT B cedsl /1Ba
cozepKaTeNbHbIX MOAYIA. Kaykaplil 3a4€THBIA MOYJIb COCTOUT U3 TEOPETUYECKOT0 MaTepUalla u
IPAaKTUYECKUX 3aJ]lad, BBIIOJHEHHE KOTOpBIX TpeOyeT OBJAJECHUS TEOpUEH B yKa3aHHOM B
MojyJsie 00BEME.

Onenka 3HaHWI CTymeHTOB mpoBoautTcs 1o 100-0ayutbHOM MIKale IO  CIIEAYIOIIUM
KPUTEPHSIM:

3auéTHble MOAYJIN ®opMa KOHTPOJISI Bbanabl
ConeprkarenbHbId MOTYINb | CamocrosiTenpHas padoTta 25
ConeprkatenbHbId MOYIb 2 CamocrosiTenpHas padoTta 25
DKk3aMeH 50
OO61uii uror 100

K mepBoMy mpoMexyTOYHOMY MOJYJIBHOMY KOHTPOJIIO CTYACHT HMEET BO3MOXKHOCTH
NOJMy4YuTh 25 OaiioB, pEmUB MNPAKTUYECKHE  YIPAKHEHUS, NPEAIOKEHHBIE IS
CaMOCTOSATEIILHON pabOTHL.

Ko BTOpOMYy IpOMEXYyTOUYHOMY MOAYJIBHOMY KOHTPOJIIO CTYACHT MMEET BO3MOXKHOCTH
NONy4YuTh 25 OamoB, pemUB MNPAKTUYECKHE  YOPAXKHEHWS, MPEUIOKEHHBIE IS
CaMOCTOSATEIILHON pabOTHL.

Ha »K3ameHe CTyneHT HMeeT BO3MOXKHOCTh NoayuuTh 50 OamioB. OcHoOBOM aiis
MIOJTyYCHHUsI OIICHKH Ha SK3aMEHE SBIISICTCS YPOBEHBb OBIIAQJCHUS CTyJCHTaMH MaTepHaia Kypca
«MeTronpl IMAarHOCTUKM M aHalW3a MHUKPO W HAHOCHUCTEM», NPETYCMOTPEHHOTO YYEOHBIM
1aHoM HarpasieHust noarotoBku 03.03.02 dusuka. DK3aMeHAMOHHBIA OMJIET COCTOUT M3 3
BonpocoB. OT cTyleHTa TpedyeTcsl yCTHOE U3J0KEHHE OTBETOB Ha HUX. OTBET HAa KaxIblH U3
BOIIPOCOB OLlIeHHBaeTcs B 15 OamnoB. JlomomHUTENbHBIE OaIbl CTYIEHT MOXKET IIOJIY4YHTh,
PEIINB MPAaKTUIECKOE YIpaKHEHHE.

OreHKa 3a OBJIaIEHUE Kypca BBICTABIISIETCS 110 CIAEAYIOIINUM MPUHIUIIAM:

— OIEeHKY «OTJIMYHO» 3aCiy’KUBAET CTYIEHT, KOTOPBIA OOHApYXWJ TIyOOKHE 3HAHUS
NP OTBETAaX HAa TEOPETHUYECKHE BOIPOCHI MO TEMaM Kypca, a TaKKe BBITOIHHII MPAKTHYECKHE
3a/laHus B TOTHOM 00b&éMe U Habpai 6osee 90 Gamos.

— OLIEHKY «XOpOIIO» 3aCITyKUBAET CTYJEHT, CIEIABIINI OMMNOKH B TEOPETHUECKUX WIIH
NPAaKTUYECKUX OTBETaX, KOTOPbIE MOTYT OBITh MHTEPIIPETUPOBAHBI KaK MaJIOCYIIECTBEHHbIE /IS
BOIPOCOB, KOTOPBIE paccMaTpuBainch. CTyIeHT A0JKEH HabpaTh Oojee 75 6asioB.

— OLEeHKY «yIOBJIETBOPUTEIBHOY» 3aCITy)KUBACT CTYACHT, KOTOPBIA BBITOIHWI 33aHUS
HETOJIHO U ¢ OIIMOKaMU, HO ITpU 3TOM Habpain 6osee 60 Oanos.

— OleHKy «HEYIOBJIETBOPUTEIBHO» 3aCIy)KUBACT CTYICHT, KOTOPBIA HE BBITOIHIII
OOJIBIITMHCTBA TEOPETHUECKUX U MPAKTHUECKUX 3a/1a4 U HaOpan meHee 60 6aios.

15. MaTepuajibHO-TEXHHYECKOE 0OecneuyeHue Y4eOHoro npoiecca

Jlist mpoBeieHus JIEKIIUOHHBIX U MPAKTHYECKUX 3aHATHII UCTIONB3YyeTCs yueOHO-HayqHas
nabopatopus «Pusnka noaynpoBoaaukos» aya. 0016 ( BYIT-2K; ®opeakyymHbIil Hacoc;
Cnextpomerp CM -4A).

16. PexoMeH10BaHHasl TUTEpaTypa

OcHoBHast

1. Kobasicu H. Beenenne B Hanotexnomnoruto: [Texct] / H. Kobasicu — M: bunowm, 2007. —
134c.

2. Andepos XK.N. Hanomarepuansl u HanotexHosoruu / XX.M. Andepos, A.JI. Acees, C.B.
["anonos, I1.C. Komnbes, P.A. Cypuc // Mukpocucremtas texuuka. — 2003. — Ne 8. — C. 3-13.



3anpsiraee C.A. HanorexHomoruu Ha OCHOBE yriepopoconepxkammx Mmartepuano / C.A.
3anpsiraes // UaBecuPermon. — 2006. - No4. — C. 45-54

4. Jparynos B.I1, Heussectnsiii M.I'., 'pununna . A. OCHOBBI HAHO3JIEKTPOHUKHU. / Y4yeOHOE
nocobue: [Texcr] / B.IT Iparynos. — M: Jloroc, 2006. — 496c¢.

5. Tpersk O.B., JlozoBcekuit B.3. ®i3uka HusskoBuMipHHX cucteM: [Tekcr] / B.3.JI030BChbKHi.
— K: KuiBcekuii yaiBepcurert, 2013. — 372c¢.

JlomostHUTEAbHAS

1. Andumoa M.M. 3anumatenbable HaHOTeXHONOTUU. — M.: bunom, 2011. — C. 96.

2. T'onoun KO.M. Hanomup 6e3 dhopmysn. — M.: bunom, 2012. — C. 543.

3. T'ymunun E.A. u np. boratctBo Hanomupa. @oTopenoprax u3 riyouH Bemiectsa. — M.:
bunowm, 2009. — C. 176.

4. Jeddoeiic K., leddeiic C. Y auBurenbHbie HAHOCTPYKTYPHI / Tiep. ¢ aHril.. — M.: bunowm,

2011. — C. 206.

17. UugopmannoHHble pecypchl

18. IlporpamMvHoe o0ectieyeHue ( TP HUTYMK)

Pabouas mporpamma paccMoTpeHa M TepeyTBEpKIeHA HAa 3aCEAHHH  Kadepsl
TCOPETHYECKOH (H3MKH M HAHOTEXHONOTHH ¢ H3MeHeHHsMH (0e3 W3MeHeHmH) Ha 2017r011.
18
[Tpotoxon 3acenanus xadempst Nel or 28 arycra 2017r. :

D/
3as.xadenpoit T® u HT : ///%/?ﬂ B.H.Baproxun

Paboyas mporpamma paccMOTpeHa M IepeyTBEpKJCHA Ha 3acelaHMH  Kadeaphl
TEOPeTHYECKO! (M3MKM M HAHOTEXHONOrHMH ¢ M3MeHeHusMu (03 m3Mememmil) Ha 2018/Top.
[Tpotokon 3acenanns kapenpst Ne 7 or 42, 0%, 20187, &

3as.xadexpoit T u HT 7/@%) B.H.Bapioxun



