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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
IIK-1 CnocoOHOCTh HCMOIB30BaTh CIENUAIM3UPOBAHHBIE 3HAHWS B 00JacTH (DU3WUKH JJIT OCBOCHHS

POPMIBHBIX (U3UIECKUX AUCITUTUTHH

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

- OCBOCHHC MCTOAOB HAYYHBIX I/ICCJIG,Z[OBaHI/Iﬁ

- OCBOEHHUE TEOPUU U MOJEIEH

- yyacTue B MPOBEJICHUN (PU3NUECKHUX HCCIeTOBAHUI 110 3alaHHON TeMaTHKe

- yuyactue B 0OpabOTKe MOMYyUYEHHBIX PE3yJbTaTOB HAy4HBIX HCCIIEJOBAHUNW HAa COBPEMEHHOM

YpOBHE

- pa0boTa ¢ Hay4HOH JIUTEPaTypOi ¢ UCIIOIB30BaHMEM HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUN

- OCAarorndcckas u rmpoCBCTUTCIIbCKAA

- MOATOTOBKA U MPOBEICHHE YUCOHBIX 3aHATHI B 00IIe00pa30BaTEIbHBIX OpraHU3AIMIX

- DKCKYPCHOHHAs1, IPOCBETUTENILCKAS M KPYXKKOBasi paboTta

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(yHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPyAOBBIC U HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUs
I1K-1 CnocobHoCTh 3HaeT U IOHUMAaeT:
HCTIONB30BATh dusnueckue 0COOEHHOCTH HaHO- u
CIICIINAIM3UPOBAHHBIC MUKpPOCTPYKTYPHPOBAaHHBIX ~ MarepuanoB. OCHOBHEIE
3HAHWS B 001aCTH QU3NKH  |crocOoGBl  MONyd4eHHSs M HCCIENOBAHHS HAHO- M

JUIsS. OCBOCHHS TIPOQHIBHBIX
(bM3HYECKUX TUCITUTUTNH

MHUKPOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
OcHOBBI U 0COOCHHOCTH (YHKUMOHUPOBAHUS MHUKPO- H
HAaHOCHUCTEMHOU TEXHUKHU. DU3UKO-TEXHUUECKUE
orpaHnueHus MUHHATIOp3auud. OCHOBHBIE 00JacTu
MPUMEHEHUS! COBPEMEHHOW MHKPO- M HaHOCHCTEMHOM
TEXHUKH B HAyKe U TEXHUKE.

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):

CaMOCTOSTEIBHO aHaJTN3UPOBATH YCTPOUCTBO H
XapaKTePUCTUKH MUKPO- ¥ HAHOCUCTEMHOM TEXHUKH
Baapgeer:

HaBBIKAMH aHaln3a (hU3HUECKUX MIPUHITUTIOB
(GYyHKIIMOHUPOBAHUS M YCTPOMCTBA  MHKpPO- |

HAHOCHUCTEMHOM TEXHUKH

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

ITK-1 CriocoGHOCTH UCTIONB30BaTh CIEIUATM3UPOBAHHBIC 3HAHUS B 001aCTH (PU3UKH JIIIs
OCBOCHHUS MPOPUIBHBIX GUZNYECKUX TUCIUTUIHH

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
OuHas
OMNPEASTISIONINX
(cemecTp)
MEXIUCIUIUTHHAPHBIC ST3 T2 1516178
CBS3H




1 [AmanTanmonHas +
NUCHUILIMHA I
WHBAIUJIOB U JIUIL C
OB3 "Cencopst"

2 |ApganranmonHas + | +
JUCIIUILIMHA IS
WHBAIUJIOB U JIUIL C
OB3 "®wu3uka
MPOYHOCTH U
IUTACTUYHOCTH"

3 |Mexanuka +

4|0nTuka +

5 {OcHOBBI +
HAHOTECTHHTA

6 |IIpaxTuka mo +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

7| TeopeTuueckas + | +
MeXaHUKa ¥ MEXaHHKa
CIUTOIIHBIX CPe

8 |dusnka aTOMHOTO +
s7Ipa, SIEMEHTAPHBIX
YaCTHIL U
(hyHIaMEHTAITEHBIX
B3aMMOJICHCTBUI

9 (®usuka aTOMOB U +
aTOMHBIX SIBJIEHUN

10 |®u3uka + | +
KOHJICHCUPOBAHHOI'O
COCTOSHUSA

1

—

dusznyeckoe + | +
MaTepHaIOBEACHNE

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

HucrummHa «Pu3ndecKue OCHOBBI MHKPO- M HAHOCHCTEMHON TEXHUKH» OTHOCUTCSA K 0a30BOW 4YacTH
yuebnoro miana OIl mo manpasnenuto moaroroBku 03.03.02 - dusuka.

Jucunmnza «PU3nd4ecKue OCHOBBI MUKPO- U HAHOCUCTEMHOM TEXHUKW» U3y4aeTCs B 7 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrostenbHas pabota (CP) 40

3auer -

3.2.ConepxaHue Kypca:



Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp
1 dyHIaMeHTaIbHbIE ColecenoBanue
ocHOBBL. Ctpyktypa | 4 | 2 8
HaHOMaTepUaJoB
2 Hanomerposorus 4 1 4|8 CobecenoBanue
3 TexHomornu Co0OecenoBanue
MIPOU3BOACTBA 2| 4| g
00bEMHBIX
HaHOMaTepUaJoB
4 KoHnctpykimonueie CobecenoBanue
00bEeMHbIE 212 |8
HaHOMaTepuasbl
5 Hanoanexrponuka u CobecenoBanue;
MHUKPOCHUCTEMHAs 4 14 |8 KontponpHas
TEXHUKa pabota

Tema 1. ®ynpamentanbHblie 0cHOBBI. CTpykTypa HaHomaTtepuanos (IIK-1)

Jlexknus.
OOmme ocobeHHOCTM  HaHOMarepuaioB. Pa3mepHble  3ddexTsl. Du3nueckas HaHOMEXaHHUKA.
TepmonuHaMuKka U cTaTUCTHUYECKas (PU3HMKA MalbIX aHcaMOiei. Poib mMOBEpXHOCTH M MPUITOBEPXHOCTHBIX
apneHud. JludpakuuoHHsli mpenen. SBieHus mnepeHoca. Mamble xapakTepHble BpeMeHa. CHEKTpBI.
Teopernueckue mnpenensl cBocTB. OOmME OCOOEHHOCTH CTPYKTYpbl HaHOMaTepuasioB (OCHOBHBIE
pa3sHOBUIHOCTH ymiepoaa. Aisma3s, rpaputr um amopdubii yriepon. Kap6un. Knacrepsl. ®ymnepeHsl.
VYriieponusie HaHOTPYOKU. HeyrinepoHbie HAHOCTPYKTYPBI

IIpakTnyeckoe 3aHsATHE.
Omnpoc ¢ o0Cy)kIeHHEeM N3y4yaeMoro MaTepHaria.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

ITpopaboTKa KOHCTIEKTOB JICKIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUYeHHE OCHOBHOW U
JOTIOJTHUTENBHOM JTUTEpaTyphl; OATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 2. HanometpoJiorus (ITIK-1)

Jlekumus.
3agauyn ¥ OCOOCHHOCTHM HAHOMACHITAOHBIX U3MepeHui. Mukpockonus. OnTHYeckas, 3JIEKTPOHHAas,
CKaHUpylollas 30HAOBasg MuUKpockonus. JludpakuuoHueii anamu3. Ju@pakuuss peHTTeHOBCKOTO
W3JIyYEHHs, DJJIEKTPOHOB, HEUTPOHOB. ManoymioBoe paccesiHue. PeHTreHOCTPYKTYpHBIM — aHaJIu3.
Cnexkrpanbabie  MeTonsl. Ontudeckasi, WK-Dypbe, peHTreHOBCKas, MarHUTOPE30HAHCHasA, Macc-,
raMMa-pe30HaHCHasl ¥ O3UTPOHHAS aHHUTWIALIMOHHAS CIIEKTPOCKOITHUSA.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

ITpopaboTKa KOHCTIEKTOB JIKIHA U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUYeHHE OCHOBHOW U
JOTIOJTHUTENBHOM JTUTEpaTyphl; OATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 3. TexHosiorum npou3BoaACTBa 00beMHbIX HaHOMaTepuaJioB (IIK-1)
Jlekumus.



OcHOBHBIE METONBI TOJNyYEHHs] KOHCOJMAMPOBAHHBIX HaHOMaTepuasioB. [lomyueHHe MOPOIIKOBBIX
HaHodacTul. KoHconmupanusi O0OBEMHBIX KOHCTPYKIHMOHHBIX HAHOKPHUCTAUTMYECKMX  MaTepHasoB.
AMop¢HBbIe CIUTaBbl. YCIOBUS 00pa3oBaHHs amMop(HOl CTpyKTypel. MeTonsl monyueHHs amop(HBIX
crmaBoB. CBoiicTBa aMOp(HBIX METAUIMYECKUX CIUIAaBOB. lIpuMeHeHne aMop@HBIX KPHUCTAJUIMYECKHX
criaBoB. HaHOCTpyKTypupoBaHHME MpH KpUCTAIM3AlMM aMOp(HBIX CIulaBoB. HaHOCTpyKTypupoBaHHE
nojauMepoB. HaHOCTpyKTypHbIE TOKpHITUS. TEeXHOJIOrMM HAHECEHUS HAHOIUICHOK W HAHOMOKPBITHM.
CtpoeHue 1 cBOMCTBAa HAHOCTPYKTYPHBIX NOKPHITUH. HaHOCTPYKTYypHBIE MOKPHITHS 11 MAIIMHOCTPOCHUSI.
HaHocTpyKTypHbIe TOKPBITHS A1l MEAUIIMHBL. CBEpXTBEp/Able MOKPHITHS U3 HAHOKOMITIO3UTOB
IIpakTH4eckoe 3aHATHE.
Ompoc ¢ 00CyXIeHnEeM N3y4aeMoro MaTepuana.
3ananus 1J151 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI M BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPhI; MOATOTOBKA K KOHTPOJIbHOH padoTe.

Tema 4. KoncTtpyknuonsbie 00bemMHble HaHOMaTepuaabl (ITK-1)

Jlexknus.
Oco0eHHOCTH CBOMCTB 0OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuasioB. @usnueckue cBoiicTBa. MexaHndyeckue
cBoiicTBa. XuMmuyeckue cBoMcTBa. KoMIO3MIIMOHHBIE HaHOMarepuaibl. JlucrepcHOyNpPOYHEHHBIE
KOMITO3ULIMOHHBIE MarepHhasibl. BOJOKHHCTBIE KOMIO3MIIMOHHBIE Marepuainbl. (CIOUCTbIE KOMIIO3MTHI.
HaHocTpyKTypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE jkeje3a. TutaH u ero cruiaBbl. HaHOKOMITO3UTEI
Ha OCHOBE JErkux MerauioB. HWHCTpyMeHTalbHble Marepuaibl. KOMIO3UIIMOHHAs HaHOKEpaMUKA.
Hanokxomno3uTsl Ha 0cHOBE MoMMeEpoB. [IceBnocIIaBbl HA OCHOBE TYTOIJIAaBKUX METAJIIOB.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00Cy)kIeHHEeM N3y4yaeMoro MaTepuaiia.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
ITpopaboTKa KOHCTIEKTOB JICKIHiA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSATEIILHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTENNBHOM JTUTEpaTyphl; MOATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 5. HanossiekTpoHuka u mukpocucremHasi texnuka (ITK-1)

Jlekumus.
3akoH Mypa. OcHOBHBIC (PYHKIIMH HAHOXJIEKTPOOHHKH. DyHIaMEHTAIbHBIC MPEACIIbl MUHUATIOPU3AIIIH.
CoBepIIICHCTBOBAaHUE  TPAAMIIMOHHOW «KPMHHUEBOW»  d3nekTpoHuKkH. Hanomurorpadus, OcHOBHBIC
KOMIIOHEHTBl MHTETpalbHBIX MHUKpocxeM. Jlormdeckne u 3anMuHaronue suyedku. CBs3W U COEIMHEHHS,
nepenada AaHHbIX. CHcTeMa JOJNTOBPEMEHHOW MaMiITH. MHKPO3JIEKTPOHUKA «PSIOM C KPEMHHEM.
DOnexkTpoHMKa He Ha Oa3ze kpemHuUsA. HaHosnekTpoHwka Ha HaHOTpyOkax. KBaHTOBBIE yCTpoOWCTBa.
MornexynsipHasi 3aekTpoHuka. HanonpOopbl, HaHOMAaNIMHBI, HaHOCUCTeMbl. OrmpeneneHuss U oOmIHe
cBeeHnsa. OCOOEHHOCTH MEXaHUKU B HaHOIIKasle. TeXHOIOTUN MPOU3BOJCTBA MUKPO- U HAHOMPHUOOPOB U
MalIiH. AKyTaTopbl, MAHUITYJISTOPBI, ABUTaTeNId. DIEMEHTbI MUKPOTHIpaBiIuku. MHepIaibHble TpuOophl.
OnTtuko-mexannueckue MOMC. Pammorexamueckne MOMC. MukpoaHanuThueckas JabopaTopus Ha
ofHOM uurie. MenunuHcKas HaHOTeXHUKa. IHTerpupoBaHHble M THOpUIHBIE HAHOCUCTEMBI.

IIpakTnyeckoe 3ansATHE.
Omnpoc ¢ 00CykIeHreM U3y4aeMoro MaTepuana.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
[TpopaboTka KOHCIIEKTOB JIEKIIMi ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JOTIOJTHUTENIBHOM JTUTEPaTyphl; TOATOTOBKA K KOHTPOJIBHOU padoTe.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
* mocemaeMocts — 10 0auIoB



TEKYIHI KOHTPOJIb — 48 6amioB

KOHTPOJIbHBIE cpe3bl — 2 cpe3a: 12 6amnos, 30 Gamios

npeMuanbHbie 6amel — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. | ®yamamentans | Cobeceno 12 [IpopaGoTka KOHCIIEKTOB JICKIIMH M BOMIPOCOB, BBHIHECCHHBIX Ha
HBIE OCHOBBI. BaHUE CaMOCTOSITENTFHOE  HM3Y4YEHHE OCHOBHOW W  JIONOJHHUTEIHHOU
CrpykTypa JIATEPATyPHI; TTOATOTOBKA K KOHTPOJIBHON padoTe.
HaHOMaTepHaIo
B
2. |Hamomerpomoru | Cobecemno 12 [IpopaGoTka KOHCIIEKTOB JICKIIMH M BOMIPOCOB, BBHIHECCHHBIX Ha
o BaHUE CaMOCTOSITENTFHOE  HM3Y4YEHHE OCHOBHOW W  JIONOJHHUTEIHHON
JTUTEPaTypPhl; TIOATOTOBKA K KOHTPOJIBHOU padoTe.
3. Texnonorun | Cobeceno 12 [IpopaGoTka KOHCIIEKTOB JEKIIM W BOIPOCOB, BBIHECEHHBIX Ha
MPOM3BO/ICTBA | BaHHE(KO CaMOCTOSITENIFHOE  HM3Y4YEHHE OCHOBHOW W  JIONOJHHUTEIHHOU
00BEMHBIX HTPOJIbH JTUTEPaTyphl; TIOATOTOBKA K KOHTPOJIBHOU paboTe.
HAaHOMATEpHUAJIO | bl cpe3)
B
4. |KoncrpykrmonH | Cobecemno 12 [IpopaboTka KOHCIIEKTOB JICKIIMH M BOMIPOCOB, BBHIHECCHHBIX Ha
ple 00BHEMHBIE BaHUE CaMOCTOSITENTFHOE  HM3y4YeHHE OCHOBHOW W  JIONOJHHUTEIHHOU
HaHOMaTepHaIbI JTUTEPaTypPhl; TIOATOTOBKA K KOHTPOJIBLHOU paboTe.
5. |Hamoanmexrponu | Cobeceno 12 [IpopaGoTKka KOHCIIEKTOB JICKIIMH M BOMIPOCOB, BBHIHECCHHBIX Ha
Ka U BaHUE CaMOCTOSITENIFHOE  HW3y4YEHHE OCHOBHOW W  JIONOJHHUTEIHHOU
MHUKpPOCHCTEMHA JTUTEPaTypPhl; TIOATOTOBKA K KOHTPOJIBLHOU paboTe.
S TEXHUKa
KonTpoa 30 KontponsHas pabora mpencrasiser coboit tect n3 10 Bompocos.
bHasl CryneHT OTBETHB MPaBUIHLHO Ha BOMPOC MOTYYaeT 3a Hero 3 Oamia
pabdora(k
OHTPOJIbH
blii cpe3)
6. [TocemaeMocThb 10 10 6amnoB — crynent nocetnn Bce 100% 3ansaTHiA
7-9 GannoB — cTyaeHT moceTus He MeHee 80% 3aHATHil
4-6 6amioB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit
1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit
Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
7. IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:

- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3ly paboromarens W
peann30BaHHbIN Ha mpakTuke — 10 6aios;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUeCKuX 3aHsATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl 1O TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6auios;

- mobema B MEXPETHOHAJHHOW OIMMITHAIE
obpazoBanus — 10 6amoB;

- y4acTHhe € JIOKJIaJJOM BO BCEPOCCHUMCKOW OJMMIIMAJZIE M0 TEMaTHKe
m3ydaemMoit mucruruinae — 10 6amios;

- yJacTe B BBICTaBKE IO TeMaTHKE M3ydaeMoW MUCIHILIHHBI — 10
0aJIIoB;

- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeHiuu / xypHaie u3 nepeuns BAK — 10

10  COIIMOJIOrMHr




8. |WnpuBuayanbHbIC 3a1aHUS, 20 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

9. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 5. HaHOBIIEKTpOHMKA U MUKPOCUCTEMHAs! TEXHUKA
TumnoBsie BOMPOCHI ISl KOHTPOJILHON PabOTHI
. [lepeuncnure ocHOBHBIE (POPMBI yIiiepoaa
. JudpakuroHHbBIN TIpened.
. 3akoH Mypa.
. 3a1a4u 1 0COOEHHOCTH HAHOMACIITAOHBIX U3MEPECHUH.

1
2
3
4
5. YenoBust 00pazoBaHust aMOP(PHOI CTPYKTYPBHI.
6. MeTosbl momy4ueHust aMOpP(HBIX CILJIaBOB.

7. OCHOBHbBIE KOMIIOHEHTBI HHTETPATTbHBIX MUKPOCXEM.
8. Ontuko-mexannueckue MOMC.

9. Papuorexunueckue MOMC.

1

0. BosIOKHUCTBIE KOMITO3UITMOHHBIE MaTEPUATIBI.
CobecenoBanue

Tema 1. dynnamenTanbHbie OCHOBBI. CTpyKTypa HaHOMaTEPHUaIOB
TunoBbie BOIPOCHI AJ1st cOOeCce0BaHUS:
. TepmonuHaMuka u craTucTudeckas (pU3MKa MaJbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBI.

1
2
3
4
5
6. KoMI103u1IMOHHbBIE HAHOMATEPHUAIIBI.
7. ucriepcHOYynpOYHEHHbBIE KOMITO3UIIMOHHBIE MAaTEPHAIBI.
8. BOJIOKHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIIbI.

9. CnioucThIe KOMIIO3HTHI.

1

0. HanOCTpYyKTYypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.

Tema 2. HanomeTponorus
Tunossle BOnpocCs! A1t cOOece0BaHUS:
1. TepmoguHaMuKa M cTaTUCTUYECKAs (PU3MKA MAJIBIX aHCAMOJIEH.
2. Posib MOBEPXHOCTH ¥ IPUIIOBEPXHOCTHBIX SIBICHHIA.
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3. AudpakiimoHHbIH npeen.
4. SIBnenus nepeHoca. Mamble XapakTepHbIE BpEMEHA.
5. Crextpsl.
6. KoMo3unoHHble HAHOMATEPUAIIBI.
7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHabl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaT€pUaJIbI.
9. Crnouctbie KOMIIO3UTHI.
10. HanocTpyKkTypHBIE KOHCTPYKIIMOHHBIE CIIJIaBbI HA OCHOBE XKeJje3a.

Tema 3. TexHomoruu Mpou3BOACTBA OObEMHBIX HAHOMATEPHAJIOB
TunoBbie BONPOCHI AJ1st cOOeceI0BaHUS:
. TepmonuHaMuka u craTucTUdeckas (pU3MKa MaJbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpener.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBI.

1
2
3
4
5
6. KoMII03u1IMOHHbBIE HAHOMATEPHAIIBI.
7. lucriepcHOYynpOYHEHHbIE KOMITO3UIIMOHHBIE MaTePHAIBI.
8. BOJOKHUCTBIE KOMITO3UIIMOHHBIE MaTepUAIIbI.

9. CiioucThble KOMIIO3HTEI.

1

0. HanoCTpyKTYypHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.

Tema 4. KoHCTpYKITMOHHBIE 00BEMHBIC HAHOMATEPUATIBI
TumnoBkie Bompockl 17151 coOece10BaHus:
. TepmonuHaMuKka U craTucTHYECKas (PU3MKA MAJIBIX aHCAMOJIEH.
. Poib moBEepXHOCTH U MPUMOBEPXHOCTHBIX SIBJICHUM.
. AndpakioHHbIH npeen.
. SIBnenus nepenoca. Maible xapakTepHbIE BpEMEHa.
. Criextpsl.

1
2
3
4
5
6. KoMo3unoHHbIe HAHOMATEPUAITBI.
7. lucnepcHOYIIPOYHEHHBIE KOMIIO3ULIMOHHBIE MaTepHabl.
8. BOJIOKHUCTBIE KOMITO3ULIMOHHBIE MaTepUaJIbl.

9. Crnouctbie KOMIIO3UTHI.

1

0. HanocTpykTypHbBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE KeJe3a.

Tema 5. HaHOBIEKTpOHMKA M1 MUKPOCUCTEMHAsI TEXHUKA
TunoBbie BOIPOCHI AJIst cOOeceI0BaHUS:
. TepmonuHaMuka u craTucTudeckas (pU3MKa MaJbIX aHCaMOJIEH.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. SIBnenus nepenoca. Maible XapakTepHble BpEMEHA.
. CHIeKTpBlI.

. JlucriepcHOYNIpOYHEHHbIE KOMIO3UIIMOHHBIE MaTepUalbl.

. BoimokHucteie KOMITO3UIITMOHHBIC MaTCPpHAJIbI.

1
2
3
4
5
6. KoMI103u1IMOHHbBIE HAHOMATEPHAIIBI.
7
8
9. CiioucThbIe KOMIIO3UTHI.

1

0. HanOCTpYyKTYpHBIE KOHCTPYKIIMOHHBIE CIUIaBbl HA OCHOBE JKEJE3a.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa



Tunosblie Bonpocsl 3auera (IIK-1)
TunoBsie BOMIPOCHI J1s1 3a4€Ta
. Pazmepnbie a3 pexTsr.
. Duznyeckas HAaHOMEXaHHKA.
. TepmoanHaMuKa U cTaTUcTUYECKas (PU3HMKa MalbIX aHcamMOIei.
. POJIb IOBEPXHOCTH U NPUIIOBEPXHOCTHBIX SIBICHUM.
. JudpakuroHHbBIN TIpened.
. TeopeTudeckue npeaensl CBOMCTB.
. O6mIre 0COOEHHOCTH CTPYKTYPhl HAHOMATEPUATIOB

0 I N D bW

. OCHOBHBIE Pa3HOBUIHOCTH yriepoaa. Anmas, rpagut u amopdusiii yrnepon. Kapoun. Kinacteps.
@ynepensl. YriieponHsle HaHOTPYOKU. HeyrinepoHbie HAHOCTPYKTYPBI

9. 3agaun u 0COOEHHOCTH HAHOMACIITAOHBIX U3MEPEHHIA.
10. Muxkpockonus. OnTuyeckas, 3J1EeKTPOHHAs, CKAaHUPYIOIIas 30H10Basi MUKPOCKOIIHS.

11. Audpaxuonnsiit ananu3. JAudpakius peHTTeHOBCKOTO U3ITyUeHHsL, HICKTPOHOB, HEUTPOHOB.
MaioyrinoBoe paccesHue.

12. PEHTTeHOCTPYKTYPHBII aHAIU3.

13. Cnekrpanbsubie Metoabl. Ontuueckas, UK-dypbe, peHTreHoBCKasi, MarHUTOPE30HAHCHAsI, Macc-,
raMma-pe30HaHCHAas U MO3UTPOHHAs aHHUTHIISIIIMOHHAS CIIEKTPOCKOTIHS.

14. OcHOBHBIE METOBI MOTYUYECHUSI KOHCOIMANPOBAHHBIX HAHOMATEPHAJIOB.
15. [lony4yeHne NOPOIIKOBBIX HAHOYACTHII.
16. Konconuaanuus 00beMHBIX KOHCTPYKLIMOHHBIX HAHOKPUCTAIIMUYECKUX MaTepHaIOB.

17. AMop¢HBbIe criiaBbl. YCI0BUS 00pa3oBaHus aMOPPHOIM CTPYKTYpBl. MeTo/IbI OMyYeHHUs aMOpHBIX
CILJIABOB.

18. CoiicTBa aMOphHBIX METAIIIMUECKUX CIUTaBOB. [IpMeHeHne aMopHBIX KPUCTAJUIMYECKUX CIUIABOB.
19. HaHOCTpYKTYpUpOBaHHE MPU KPUCTAIITU3AIMH aMOP(HBIX CIIaBOB.

20. HanocTpyKTypHpOBaHHE MTOJIUMEPOB.

21. HanocTpyKTypHbI€ MOKPBHITHS. TEXHOJIOTHMN HAHECEHUS HAHOTUICHOK Y HAHOTIOKPBITHIA.

22. CTpoeHue U CBONCTBA HAHOCTPYKTYPHBIX TOKPBITUH.

23. HaHoCTpyKTypHBIE OKPBITHS JJIs1 MAIIMHOCTPOCHUS.

24. HaHOCTPYKTYpHBIE OKPBITHS I MEAULIMHBI.

25. CBepXTBepAble MOKPHITUS U3 HAHOKOMITO3UTOB

26. 3axon Mypa.

27. OcHOBHBIE ()YHKIIUA HAHOAIEKTPOOHHUKH.

28. ®yHaaMeHTalbHbIE NIpeebl MUHUATIOpU3auuy. COBEPILIEHCTBOBAHUE TPAIULIMOHHON «KPMHHUEBOID)
WIEKTPOHHUKHU.

29. Hanonurorpadus, OCHOBHbIE KOMIIOHEHTHI HHTETPATIBHBIX MUKPOCXEM.
30. Jlornyeckue U 3alIMUHAIOIINE SUYCHKU.

31. CBsA3u U coeuHEHUS, NIepeiada JaHHbIX.

32. Cucrema J10JATOBPEMEHHOM MaMSITH.

33. MUKpPOAIIEKTPOHUKA «PSJIOM C KDEMHHUEM.

Tunosble 3axanus s 3agera (IIK-1)
He npenycmorpena

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)
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TIK-1 JIeMOHCTpUpPYET JOCTaTOYHBIM ypOBEHb 3HAaHUM (U3HYECKUX
0COOEHHOCTEl HAaHO- M MHKPOCTPYKTYPHPOBAHHBIX MAaTEepHANIOB,
OCHOBHBIX CIOCOOOB TOJyYCHUs M HCCIENOBAaHMSA HAHO- H
MHKPOCTPYKTYPHPOBaHHBIX MaTepHaloB, OCHOB U OCOOEHHOCTEHl
«3a4TECHO» (YHKIMOHMPOBAHUS  MHUKPO- M  HAHOCHCTEMHOW  TEXHUKH.
(50 - 100 6amnoB) Opuenrupyercs B (HU3UKO-TEXHUYIECKUX OrpaHUYEHUSIX
MHHHUATIOp3aliy. SICHO M3jIaraeT OCHOBHBIC OOJACTH MPUMEHEHUS
COBPEMEHHOM MHKPO- M HAHOCHUCTEMHOM TEXHUKH B HaykKe U
TEXHUKE.
OTBeT MOCTPOCH JIOTHYHO, SICHO, apTYMEHTHPOBAHO

TIK-1 JleMoHCTpUpyeT  cinabblii  ypOBEHb  3HAaHUM  (U3UUECKHUX
0COOEHHOCTEH HAaHO- M MHKPOCTPYKTYPHUPOBAaHHBIX MaTepUaoB,
OCHOBHBIX CIIOCOOOB TOJYYEHHS M HCCIECJOBAHUS HAaHO- U
MHUKPOCTPYKTYPUPOBAaHHBIX MAaTepUaoB, OCHOB U OCOOCHHOCTEH
«HE 3aU4TCHO» (YHKUMOHUPOBAaHUS MHKpPO- M HAHOCHUCTEMHOW TexHUKU. He
(0 - 49 6annos) OpPHEHTUPYETCS B (U3UKO-TEXHUYECKUX OTpPaHUYCHUSX
MuHHaTIOp3aiMu. He crmocoOeH mepeyuciuTh OCHOBHBIE OOIAcTH
MIPUMEHEHHUS COBPEMEHHOW MHKpPO- M HAaHOCHUCTEMHOM TEXHHKH B
HayKe U TeXHHKE.

HeyBepeHHO U TIOTHYECKH HEMOCIEI0BATEIbHO U3JIaraeT MaTepual.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO TMCIUIIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TeXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHHUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIsSi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CaAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI [10 TEMATHKE JIEKIIUH.




KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

13



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. TonoBun KO.M. OcHoBbl HaHOTEXHONIOTH. - M.: MammuHocTtpoenue, 2012. - 653 c.

2. Comnnues, 0. II., Ilpaxun, E. W., Bonorkanuna, C. A., IletkoBa, A. Il. Hanorexnonoruum u
CHenHalbHbIe MaTepuaibl : yueOHoe mocodue s By30B. - 2023-07-26; HaHoTeXHONOTHH U CTieUaIbHbIC
marepuainsl. - Cankr-IlerepOypr: XUMU3IAT, 2020. - 336 c. - Tekcr : anekrponnsi / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/97818.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Butsss, I1. A., CBunyHoBu4, H. A. OCHOBBI HAHOTEXHOJIOTHH ¥ HAaHOMAaTEepUaJIOB : yueOHOe mocodue. -
2023-01-20; OcHOBBI HAHOTEXHOJIOTU U HAHOMATEpUAJIOB. - MuHck: Boimsiimas mkona, 2010. - 302 c. -
Texct : anexrponnsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/20108.html

6.3 HpIe MCTOYHUKU:

1. EnnHoe okHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepansHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. ®enepanpHbiid moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/
5. Poccwiickast HanimoHanbHas Oubianoreka - http://www.nlr.ru/
6. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAHUS - Www.monographies.ru

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npogdeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM MAJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JInneH3noHHOE MPOorpaMMHOE 0OecIIeUeHuE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10
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Adobe Reader XI - Russian

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: momuremarndeckas pedepaTuBHO-OnONMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com

3. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

4. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

5. Dnekrponnas o6uonuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapcrBenHast 6nbnuoreka. — URL: https:/www.rsl.ru

7. Poccuiickas HarmoHanbHas onbamoreka. — URL: http://nlr.ru

8. Ilpesunenrtckas oubnmoreka umenu b.H. Enprmaa. — URL: https://www.prlib.ru
9. Dnexrponnas 6udmuorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHISCTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCIOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



