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[Iporpamma cocraBieHa ¢ ydeToM @eeparbHOTO TOCY/IaPCTBEHHOTO 00pa30BaTeNbHOTO
CTaHJapTa BHICIIErO 00pa3OBaHHMs — MarucTpaTypa HampaBieHus moarotoBku 28.04.03
Hanomarepuansl, yTBEP)XIEHHOrO IpHKa3oM MuHHcTepcTBa 0OpasoBaHHs W Hayku Poccuiickoi
Depepanun ot 22 centsadps 2017 r. Ne 966; Ha ocHoBaHuH ['ocyapcTBeHHOr0 06pa3oBaTeNbHOr0
CTaHjapTa BBICHIETO IpodeccHoHanbHOro obpasosanus onenkoi Hapommoit Pecny6muxu (I'OC
BITO JIHP) wmanpasnenns moxrotoBkn 28.04.03 Hanomarepmans! (KBaTM(HKAmH|s: «MarucTpy),
YTBEPXKASHHOTO MprKa3oM MuHucTepera o6pasosanus 1 Hayku JIHP ot 28 mas 2020 r. Ne 85-am;
[lopsnka opramm3amuu  yd4eOHOro Impomecca B 00pa3’oBaTENbHBIX OPraHU3ALUAX —BBICIIETO
npoeccronansHOro obpasosanus Jonenkoit Hapongnoit PecryGmuku, yTBEpXKAESHHOTO MPHKa30M
MunncrepcrBa obpazoBanust U Hayku JTHP Ne 1171 ot «10» Hos6ps 2017 r.; yueOHOro miaHa u
OCHOBHOM o0Opa3oBaTeNbHOM mporpaMvsl HaHoOMaTepHansl MW HAaHOTEXHOJIOTHH HAlpaBJICHHS
noarotosku 28.04.03 Hanomatepuansl, paspaborannbix B 'OV BIIO «/loHenkuit HanuOHAIBHBIH
YHHBEPCHTET).

PazpaboTunk:

IIpodeccop, moxrop dus-Mar Hayk,

npodeccop kadeapsl TEOpeTHUECKOH

(M3HKY U HAHOTEXHOJOTUH Munocnasckuii AT

IIporpamMma y4eOHOM TUCIHIUIAHE] yTBEPK/ICHA HA 3aCEaHUH KadeIphl TEOPEeTHUECKOH
(U3UKA ¥ HAHOTEXHOJIOTHIA
7
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3aB. xadeprI TeOpeTHUYECKOM GU3UKU M HAHOTEXHOJIOTHH Baproxun B.H

I[IporpamMma y4e6HOH IUCHHMIUTMHBL 000peHa Y4eOHO-METONUYECKOH KOMHCCHEH
(bU3UKO-TEXHHYECKOTO (haKypTeTa

ITpotoxon Ne 6 ot «23» wurons 2020 T.

IIpencenarens yueOHO-METONMIECKOH

KOMHCCHH (paKypTeTa Kotenko B.H.




1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

Hucumiuimna  «MaTepuaioBeieHHe ¥ TEXHOJOTHMH COBPEMEHHBIX  MaTepHajioB)
OTHOCUTCSI K oOs3atenbHOi wactu bioka 1 «/luctumiusasl (Moaynu)» MO HampaBiIeHUIO
noarotoBku  28.04.03 Hanomarepuanbl (Marucrepckas mporpaMma: HaHOMAaTepHaiIbl H
HAHOTEXHOJIOTHH).

JucuumiuHa  peanusyeTcss Ha  (U3UKO-TEXHUYECKOM  QakylnbreTe  Kadeapoi
TEOpEeTUUECKON (PM3UKN U HAHOTEXHOJIOTUH.

Jns u3ydyeHus: TaHHOM y4yeOHOM AMCUMIUIMHBI HEOOXOTUMBI 3HAHUS, YMEHUS U HABBIKH,
chopMUpOBaHHbBIE B nporecce W3Y4YCHHS peIMETOB «MatepuasnoBeeHue
HAHOCTPYKTYPHPOBAHHBIX MaTepUaIoBy, «MarepHualibl U METOJIbIl HAHOTEXHOIOTHIT», «/{eheKThl
B TBEPJIbIX TEJNaX» U JAp., HA MPEbIAYyIIeM YPOBHE 00pa30BaHHUs.

Cocrout u3 moayns: «MarepuaaoBeCHNE U TEXHOJIOTUU COBPEMEHHBIX MaTEPHAIOBY.

[TonydyeHHble 3HAHHS HCIOJB3YIOTCA CTYAEHTAMH BO BpEMs BBIIIOJIHEHUS HAy4YHO-
HCCIIEIOBATEIHCKOW Pa0OThI IPU HAMMCAHUH MAaruCTEPCKOM JUCCepTalvu.

2. CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka y4eoHoil OuCyUnIUHb

Hanpanenune noarotoBku

28.04.03 HanomaTepuassl

Marucrepckas nmporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

OO6pa3oBarenbHasl mporpaMmma

aKaJleMHUeCcKasi MarucTparypa

Kpanudukanms

Marucrp

KomnuectBo COACPIKATCIIbHBIX MO,Hy.]'ICﬁ

1

JucuummHa o0s13aTebHON / BApHATHUBHOM
4acTH 00pa30BaTeIbHOMN IPOrpaMMbl

JucuuminHa 00s3aTelIbHOM YacTH

®opmel kouTpoIst (MK, sk3amen, 3auer)

DK3aMeH, MOAYJIbHBIH KOHTPOJIb

Mokasatem ouHas (hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 10 10
["'ox moAroTOoBKM 1 1
Cemectp 1
KonuuecTBo yacoB 360 360
- IEKIIMOHHBIX 36 8
- IPAKTUYECKNX, CECMMHAPCKUX 36 8
- TaOOPATOPHBIX 72 12
- CAaMOCTOSTEJIbHOM paboThI 216 332
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE

HenenbHoOE KOMMYECTBO YacoB, 8 28

B T.4. ayJUTOPHBIX 8 28

3. ONUCAHHUME JUCHUINIJINHbI

Mesu u 3aga4mn.

Ilenv — chopmupoBaTh 3HaHUS y O00y4aeMbIX O (U3HUYECKUX CBOMCTBAX, METOaX

HOJYyYeHUsT M MPUMEHEHHSX HaHOCTPYKTYP,
CIIEIYIOIINX METOANYECKUX HalpaBICHUIX:

a TaKXC HAHOMATCpHUaJiOB HAa HUX OCHOBC B

® MukpocTpyKTypa 1 (pu3nyeckre cBoicTBa GyHKIMOHAIBHBIX ,B TOM YHUCIIE,
HAHOKOMITO3UTHBIX CTPYKTYPHUPOBAHHBIX MaTepHaIOB.

e llcnosp30BaHME HAHOMATEPHUAIIOB, ITOJY4aEMbIX 110 COBPEMEHHBIM TEXHOJIOTUSM, IS
pelieHnss KOHKPETHBIX (PU3UKO-TEXHUUYECKUX POOIIeM.

o HCpCHCKTI/IBHBIC HaIlpaBJICHUA pa3BUTUSA METOAOB MAaTCPUAJIOBECACHUA HAHOMATCPHUAJIOB.
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e (GopMHpPOBaHWE 3HAHMK W YMEHUH CTYJIECHTOB B 0O0JIACTM HAyYHBIX HCCJICIOBAHHM IO
HaHOMaTepHaJaMm.
3aoauu — chopMUpOBaTh Y 00yIaeMBbIX:

® 3HaHuA O CBOMCTBaX (PYHKUHMOHAIBHBIX, KOMIIO3UTHBIX HAHOCTPYKTYPUPOBAHHBIX
MaTepuaoB.

® VYMeHHs PUMEHATh CBOHCTBA HAHOMATEPHAJIOB IS PEUICHUsT (PU3NKO-TEXHHUYECKUX
pooJIeM.

TpeOoBaHnust K pe3yJbTaTaM OCBOEHUSl IMCHMIUIMHBI: [Iporecc M3ydyeHHMS IUCHUIUIMHBI
«MarepuanoBeieHHE 1 TEXHOJOTUH COBPEMEHHBIX MaTepuasoB) HampaBieH Ha (OpMUPOBAHUE
AJIEMEHTOB cieAyomux komnereHuud B coorBeTcTBUM ¢ PI'OC BO P® 1o HampasieHuro
noarotoBku 28.04.03 Hanomarepuaibl ¥ OCHOBHOM 0Opa30BaTENIbHOM MPOTpaMMbI  BBICILIETO
po(heCCHOHAILHOTO  00pa30BaHMUs HanpaBnenus noaroropku  28.04.03  Hanomarepumaibt
(MarucTepckast mporpamMma: HaHOMaTepUAIbl 1 HAHOTEXHOJIOTUH):
a) ynueepcanvuoix (YK):

Croco0eH OCYIIECTBIATh KPUTUYECKUN aHAIU3 NPOOJIEMHBIX CUTyallud Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicruil (YK-1);

CrniocoOeH ynpaBiisaTh MPOSKTOM Ha BCEX ATalax ero jxu3HeHHoro rukia (YK-2);

CriocobeH opraHu30BBIBATh U PYKOBOJUTH Pab0TOI KOMaH/IbI, BEIpaOaThIBas KOMaH/IHYIO
CTpaTeruio st JOCTHXKEHuUs mocraieHHo renu (YK-3);

CriocobeH ompenensiTh U pealn30BbIBATH MPUOPUTETHI COOCTBEHHOW AEATEIBHOCTH H
CIOCOOBI e COBEPIICHCTBOBaHMsI Ha ocHOBe camoorieHkH (YK-6).

0) oowenpogeccuonanvnvix (OIIK):

Crioco0eH cTaBUTh M pelIaThb MHKEHEPHbIE M HAy4YHO-TEXHUYECKHE 3a/Ja4d B 00J1acTU
NOJYYEeHHUsI U UCCIIEI0OBAaHHUsI HAHOMATEPHUAIOB M HOBBIX MEXJIUCIMIUIMHAPHBIX HANpaBiIeHUH C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX U MaTeMaTHdeckux moaeneit (OITK-1) ;

CrniocobeH ympaBiATh JKU3HEHHBIM IIMKJIOM CO3JIaHHMsl HMH)KEHEPHBIX MPOJYKTOB B
0o0JacT HAHOTEXHOJIOTMH M HAHOMAaTEpUAIOB C YYETOM JKOHOMUYECKUX, SKOJOTMYECKHX,
COLMANBHBIX | Apyrux orpanuyenuii (OITK-3);

CriocoOeH BBIMOJNHATH HCCIENOBAHUS NPU PEIIEHUHM HWHXEHEPHBIX M HAy4YHO-
TEXHUYECKUX 3ajlay, BKJIIOYas IJJAHUPOBAHHME M TIOCTAHOBKY CIIO)KHOTO 3KCIIEpUMEHTA,
KPUTUYECKYIO OIICHKY M UHTepIpeTanuio pe3yiaprato (OI1K-4) ;

CrniocobeH HCIoNb30BaTh WHCTPYMEHTapuil (opManu3anuu HHKEHEpHBIX, Hay4HO-
TEXHUUYECKUX 3a/lady, NPUKIATHOE TMpPOrpaMMHOE oOecreueHue [Uisi MOJEIMPOBAHUS U
POEKTUPOBAHUS 00BEKTOB, crcTeM U mporeccoB (OTTK-5) ;

Crniocoben paszpabaThiBaTh U aKTYaTHM3UPOBATh HAYYHO-TEXHHYECKYIO JTOKYMEHTAIUIO B
obnactu nony4yenusi Hanomarepuanos (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAyYHO-UCCNIe006aMeNbCKAA 0eAMENbHOCHb:

criocoOeH (opMyIMpOBaTh 3a/adyM, CBS3aHHbIE C peajau3anueld NpodecCHOHaNTbHBIX
dysimmii (ITK-1);

CIOCOOEH  CaMOCTOSTENbHO TPOBOJAMTH HAYYHO-HCCIENOBAaTENbCKHEe padOThl 1O
CO3/JIAHHUI0,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOcucTeM 1 Hanomatepuanos(I1K-2);

CMOCO0OEH K aHaiau3y M OOOOIIEHHIO pe3ysbTaTOB HAayYHO-HCCIIEAOBATENIbCKUX PadoT,
MOWCKY M AaHalu3y HAay4YHOHM M TEeXHHYeCKOW HHpopmanuu B 00JaCTH HAHOTEXHOJOTHH W
CMEXHBIX JIUCUUIUIMH JUI1 Hay4HOU,IATEHTHOW M MapKETHMHIOBOW IMOAJEPKKH IPOBOJUMBIX
HCCJIEIOBaHHM, K CAMOCTOSITENIbHOM MOATrOTOBKE MyOJMKalKii B OTEYECTBEHHBIX U 3apyOeKHBIX
u3nanusax (ITK-3);
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CHOCOOEH K aKaJeMU4eCKOW MOOMIBHOCTH, AaKTHUBHOMY MapTHEPCKOMY YYacTHIO B
pabotre 3apyOeXHBIX HAYYHO-HCCIEOBATENbCKUX JIAOOpaTOpHii BO BpeMsl HAy4YHBIX
CT@KHUPOBOK, a TaKXKe IyTEeM IMPE3CHTAlMd CTEHAOBBIX W YCTHBIX JOKJIAJO0B Ha HAyYHBIX
koH(pepenmsx (I1K-4);

CHOCOOEH MPEACTABIIATh UCTOPUUECKUE ATallbl PA3BUTUS HAHOTEXHOJOTUH, BaKHEHIIne
OTKPBITUSI OTEUECTBEHHBIX YUEHBIX, HanOoJee aKkTyalbHble MPOOIEeMbl, CBSI3aHHBIE C CO3JJaHUEM
Y IPUMEHEHUEM HAHOCHCTEM M HaHoMarepuanoB B Poccuiickoit ®enepanuu u B mupe (I1K-
5);

nPOU36800CHIBEHHO-MEXHOI02UYECKAA OeAMETbHOCHb:

cnoco0eH K Mpo(ecCHOHANBHONW OJKCIUTyaTallud COBPEMEHHOTO OOOpYJIOBaHUS H
npuOOpoB (B COOTBETCTBUH C LEIIMH Maructepckoii mporpammsi) (ITK-6);

CMOCOOCH K COCTAaBJICHUIO METOJUYECKUX IOKYMEHTOB (B TOM 4YHCIE J1a0OpaTopHOTrO
JKypHaja) Ipy IPOBEICHUH HaydHO-HCCICI0BATEIbCKUX U TabopaTopHbiX pabor (ITK-7);

CMOCOOCH YYacTBOBATh B ONTHMHU3ALMUHU CYIIECTBYIOUIMX METOIAMK CO3JaHHUS H
MPUMEHEHHUS HAaHOCHCTEMH HAaHOMAaTEpHAaJlOB JJIsl YCHEIIHONW KOHKYPEHIMU Ha pPhIHKE HAeH U
texHosoruit (I1K-8);

OpP2AHU3AUUOHHO-YRPABIEHYECKAA 0esAMEeTbHOCHLb:

TOTOB K OCYIIECTBICHHIO OPTraHU3AIlMOHHBIX  MEPOIPHATHH 10  pealn3anuu
3aMJIaHUPOBAHHBIX HAYYHO-UCCIIEI0BATENbCKUX PabOT, CIOCOOEH KOHTPOJIUPOBATh COONIOICHNE
TEXHUKH 0€30IIaCHOCTH U periiaMmenTa BoinosiHenus padot (I1K-9);

CHOCOOEH TMPOBECTU HKCHEPTHU3y HAyYHO-HCCIENOBATENbCKUX paboT B olmactu
Hanotexnosoruii (I1K-10);

CHOCOOEH PYKOBOAWTH KYPCOBBIMHU M JIPYTUMH KBaTHU(PUKAIUOHHBIMH paboTaMu
oOyuaronuxcs (0akanaBpoB) u ctaxkepos (ITK-11);

rOTOB K KOOMNEpaluu C KOJJIeraMu U paboTe B KOJUIEKTHBE, K OpraHu3aiuu paboThl
MaJibIX KOJUIeKTUBOB ucnonuureneit (I[1K-12);

NPOEKMHAA 0eAMENbHOCHb:

Croco0eH y4yacTBOBaTh B pa3paboTKe OM3HEC-TUIAHOB U OLICHMBATh YKOHOMUYECKYIO
3 PEKTUBHOCTh M BO3MOXXHOCTh KOMMEpPLUAIN3ALUN HAYKOEMKON MPOAYKIMH —HaHOCHUCTEM,
HaHOMAaTepHaIoB U u3zeaui Ha ux ocHose ([TK-13);

CIOCOOEH  y4yacTBOBaTh B  IOJATOTOBKE M pealM3allud  HAay4HBIX IPOEKTOB
pecyOIMKaHCKOTO YPOBHS, a TaK)Ke MEXAyHapoaHbIX rpanToB ([TK-14).

B pe3yJsibTare n3yueHusi JTMCUUIJIMHBI CTYAEHT J0JIKeH
3HaTh:

e (CBoiicTBa (YHKUHMOHAJIBHBIX HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUANIOB,OIpeeIsieMble
MHUKpO- U HAHOCTPYKTYpPOH U MpolieccaMu Ha 3TOM YPOBHE.

Mertoanl pcajm3aniui COBPEMCHHBIX HAHOCTPYKTYPHUPOBAHHBIX MAaTCPUATIOB.
MeTtoasl 3aJaHUI MEXaHUYECKUX CBONCTB HAHOKOMITO3UTHEIX MaTCpHraIoB.
COBpeMeHHBIe HAaHOTCXHOJIOT'UH KaTaJIu3aTOPOB B KPUTUUYCCKU BAXKHBIX OTpaCIAX.
COBpeMeHHBIC HaAHOTCXHOJIOTHMH COJIHCYHBIX2JICMCHTOB.

COBpeMeHHBIe HAaHOTCXHOJIOT'UH B SOHCPICTUKCE.

CoBpeMEHHbIE HAHOTEXHOJIOTMH B ONTHYECKUX IPUIOKEHUSAX.

e Tloaxoasl s peaau3alui CaMOCOOPKU MOJIENIbHBIX CTPYKTYD.
Ymern:

e OrmnpenensaTe CBOWCTBAa (PYHKIMOHAIbHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEpHUajOB IO
MHUKpO- U HAHOCTPYKTYD.

e OueHUBAaTh pPEATU3yeMOCTh HAHOCTPYKTYPHUPOBAHHBIX MaTEpHUAJIOB ONPEAEIEHHOTO
TUIIA.



OnpenensiTb ~ MEXaHMYECKHE  CBOMCTBA  HAHOKOMIIO3UTHBIX  MAaTe€pHaOB IO
MUKPOCTPYKTYpE.

[TpoBoauTh HcceoBaHus B 00JaCTH pa3pabOTKU HAaHOCTPYKTYPUPOBAHHBIX MaTEpUajoB
JUTSL HY X DHEPTE€TUKH.

Baanern:

MetogamMu ~ ompexneneHus — (PU3HKO-TEXHHMYECKMX  CBOMCTB  (DYyHKIMOHAJIBHBIX
HaHOCTPYKTYPUPOBAHHBIX MATEpUAJIOB [0 MUKPO- U HAHOCTPYKTYpE M IpoleccaMm Ha
3TOM ypOBHE.

MeTtonamu peanusanii HAaHOCTPYKTYPUPOBAHHBIX MaTepUAIOB.

Mertogamu omnpeneaeHusT MEXaHUYECKUX CBOMCTB HAHOKOMIIO3UTHBIX MaTe€pHaOB IO
MHUKpO- U HAHOCTPYKTYpE U MpOoIleccaM Ha 3TOM ypOBHE.

Merogamu INOJIy4YeHUsT HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB Ul HYXKJ JSHEPIEeTHKH,
pUOOPOCTPOCHHUS.

COBpeMeHHbIMI/I MCTOAaMU C60pKI/I HaHOCTPYKTYPbI MAaTCpHUAJIOB.

4. COIJEPXAHHUE JUCHUIIJIMHBI U ®OPMbI OPI'AHU3ALIUU YYEBHOI'O
IMPOLECCA
IHopsaxoBbIi Kpartkoe cogep:kanue TeMbl

HOMEp U TeMa

Cooeprcamenvuulii Mooyns «MamepuanosedeHue u mexHo102UU COBPEMEHHBIX
Mamepuanoey

Tema 1. BemectBo | OcHoBHBIC noHsATHs. CBOMCTBA BemlecTBa. Buasl Mmatepuu.

Knaccugukarus marepuanon. PasHooOpas3ue MmaTepuaos.

Tema 2. TBepnoe OcHoBuble nousTus. Knaccuduxanusa. Kpucramn. TBepaorensHas

TCIIO

MHKPO3JICKTPOHUKA.

Tema 3. Kpucrannorpadus. CranoBnenue pusuku kak Hayku. Kpucramiorpagus.
Kpucramnorpagust | Cunronuu pemerkn. CHMMETpHS B KpECTaIOrpadyu.

Tema 4. Mertoap! BeipamuBanus. Poct Tonkux miaeHok. [Tonmumopdusm.
Monoxpucranibl Pu3nYeCcKre CBOMCTBA.

Tema 5. Metanunbl | Metasuet B [lepuonudeckoii cucteme aeMeHTOB. MUpOBasi HCTOPHS

1 METaJLTyprud Mmetayutypruu. JloObiBaromas metaityprusi. OGoraiieHue pyabt

Tema 6. Yepnas Ucropuueckas crnpaska. [JoMmeHHas meuyb. MapTeHOBCKas MeYb.

METALTYPTHs UyryHHOE IUThE

Tema 7. Cramu n Mup craneii. [luarpamma cocrosuus Fe-C. UyryHbl. DnekTpocTaib.

HX TIPOM3BOJICTBO Merannyprust Poccuu. Meraiutyprudeckue npennpusitus FOro-Bocroka
YKpauHsbl.

Tema 8. Buner repmuueckoit 06padotku. bynar u qamack. XuMuKo-TepMHUecKas

Tepmuueckas oOpaboTtka. Knaccuduxarus nerupoBaHHbIX ctajiei. UHCTpyMeHTanbHbIE

obOpaboTka. cTanu

JlerupoBanHblie




CTaJin.

Tema 9.
MeTammmyeckue
KOHCTPYKIIMOHHBIE
MaTepHuaIbl

KJ'IaCCI/I(bI/IKaI_[I/IH KOHCTPYKIIMOHHBIX MAaTCpHUAJIOB. HeFI/IpOBaHHBIe cTaiu,
CILJIaBBbI. KOMHOSI/IHI/IOHHHG MaTcpurabl.

Tema 10.
Hemerammmueckue
KOHCTPYKIIMOHHBIE
MaTepHuabl

Knaccudukanus. [Inacrmaccsl. Kepamuka. [[peBecHO-TIOTUMEPHBIE
koMno3uThl. Ctekna. Pe3una

Tema 11. 11BeTHbIe

Mertannyprus uBetHelx MetajuioB: Poccus, Ykpauna, Jlonbacce .

METaJLIIbI u [Ipon3BOACTBO amOMUHUS, MEAU, LIUHKA, CBUHIIA, TUTAHA.

CILJIABBI

Tema 12. Mukpocxemsl. ['epmannii u kpemHui. [1oynpoBoJHUKOBBIE COETUHEHMUS.
Marepuainsl

MHTETPaJIbHbIX

CcXeM

Tema 13. CamoBOCTaHaBIMBAIOLIMECS MaTepuaibl. TepMO3IEKTpUIECKHE
Matepuaisl Marepuainsl. [lepoBckutel. Asporenu. Meramatepuansl. CTaHeH.
Oymymero CBepXTBEpPAbIE MaTEPHAIIBL.

Tema 14. Oynnepensl U yriaepoaHsie HaHOTPYOku. [lomydenwue, cBoiicTBa u
Hanomarepuaisl npuMeHeHne HaHOTpyOok. Hanorexnonoruu. HanoanekrpoHuka

TemaTnyeckuid njian

Conep:xaresbHble MOAYJH : 1-« Mamepuanogedenue u mexuonozuu cospemeHHbIX

Mamepuanoey
KoandecTBo 4acoB
OuHas ¢opma 00yueHust 3aounasi popma oOyuenust
B T.4. B T.4.
= = = o
Ha3zBaHus coaep:kaTebHbIX el 5 % % e | = i:: %
MOJyJIeil U TeM Sl = |3 &lEslEsl 8| 5| 8| &8 <|E =
) E| 2] olaeglsgl o S L o le B E
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O | BE| alg SIE = ) > Qg sl
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T 1.B
ema £ BellectBo 2322|415 25 | 06 | 06 | 08| 23
T 2.T
ema BEPII0€ TEIIO 2 lalalsl s 25 | 06 | 06 | 08| 23
T . Kpucramnorpadus
ema 3. Kpucrazuorpad 23| 212|415 25 | 06| 06 | 08| 23
T . MOHOKpUCTAIJUIBI
ema 4. Moroxpuc 222|416 25 | 06 | 06| 08| 23




Tema 5. Metansl u 23 2 12lal1s 25 | 06 | 06 | 08| 23
METAILTyPTHSI
Tema 6. YepHas meTayutyprus 2212416 25 | 06 | 06 | 08| 23
Tema 7. Ctanu u ux
HpOI/I3BOI[CTBO 23 2 2 4 15 25 0,6 0,6 0,8 23
Tema 8. Tepmuueckas
obOpaboTka. JlerupoBaHHBIC 3244816 25 | 06| 06 | 08| 23
CTaJIH.
Tema 9. Metannudeckue
KOHCTPYKITHOHHBIE 23 | 2 |24 15 25 | 06 | 06 | 08| 23
MaTepUaIbI
Tema 10. Hemertaimnueckue
KOHCT WOHHBIC
PyIt 3222|2416 25 | 06 | 06 | 08| 23
MaTepuabl
Tema 11. 11BeTHBIC METAILIIBI 31| 4|48l 15 252 | 06 | 06 | 1 23
U CTLJIaBbI
Tena I2. Matepuaiis: 24 | 2 | 2|4 16 252 06 | 06| 1 | 23
HWHTETPAITBHBIX CXEM
Tema 13. Matepuais! 23 2 21415 252 | 06 | 0,6 1 23
Oyayiero
Tema 14. Hanomarepuasl 3144|815 34| 02 | 02 | 1 33
Hmozo no
cooepicamenvHomy mooyaro | 360 | 36 | 36 | 72 | 216 360 | 8 8 | 12 | 332
Bcezo uacoe no mooynio
360 | 36 | 36 | 72 | 216 360 8 8 12 | 332

SMETOAUYECKUE PEKOMEHJALIUU JJ1s1 TPOBEJIEHUSA JTEKIITMOHHBIX,
MMPAKTUYECKHUX U TABOPATOPHBIX 3AHSTHIA.

TeMbl TIEKIIMOHHBIX 3aHATHI

Ne Konuuecmeo
wn Has3zeanue memut oS

1 |BemectBo 2

2 [TBepmoe Teno 4

3 [Kpucramnorpadus 2

4  [MoHOKpHUCTaIIIBI 2

5 [MeTtamibl U METAIUTYPIHs 2

6 [UepHas meTamuryprus 2

7 |Ctranm 1 MX IPOU3BOJICTBO 5




8 [Tepmuueckass oOpaboTka. JIerHpOBaHHBIC  CTaJIH. 4

9 [Meramuyeckne KOHCTPYKIIMOHHBIE MaTepHAaIIbI 2

10 |Hemeramnnueckue KOHCTPYKIIMOHHBIC MaTEPUAITbI 5

11 |[IBeTHBIE MeTAIIBI Y CIJIaBbI 4

12 |Marepuasnbl HHTETPAIbHBIX CXEM 2

13 [Matrepuansl Oyaymiero 2

14 |Hanomatepuassl 4
BCEI'O 36

TeMbl NPaKTHYECKUX 3aHATHI
Mo Konuuecmeo
wn Ha3zeanue memoi 4aCO8

1 |DysKuumoHaNbHBIE HAHOCTPYKTYPUPOBAHHBIE MaTepUaIbl. 9
HaHocTpyKTypupOBaHHbIE 1 HAHOKPUCTAININYECKUE MAaTEpHAIIbI

2 |OO0béMHBIE  HAHOKPHCTAUIMYECKHE  Marepuasibl.  MUKPOCTPYKTYpa 2
HAHOKPUCTAJUTMYECKUX MaTEepPHUAaJIOB

3 |[[[macTHYHOCTH B HAHOKPUCTANIMYECKUX MaTepHranax. TepMoauHaMuuecKas 9
CTaOUIIBHOCTh HAHO CTPYKTYPHUPOBAHHBIX MAaTEPHUAJIOB

4 Iuddy3us mo MOBEpPXHOCTU pazliena B O0bEMHBIX HAHOKPHUCTAIIMYECKUX 9
crutaBax. Pean3yeMocTh HAaHOCTPYKTYPUPOBAaHHBIX MaTEpUaoB

5 |[HecrabumpHOCTh  BclencTBHEe — pasMepHbIX  dddextoB.  Das3oBbie 9
HECTaOUIBHOCTU

6 |TepmanbHas cTaOWIBHOCTh MOKPBHITHHA. CTaOMIBHOCTh METATHYECKUX
cTékoia. TepMmomexanuueckue (akropbl. HanéxHocTh MO YCIOBHAMH
non3yyectd. CTaOUIBHOCTh B KOPPO3MOHHBIX cpeaax. HanéxHocTe BO 9
BpeMs ~ yCcTalocTH.  MexaHW4eckne  CBOMCTBA  HAHOKOMIIO3MTHBIX
MaTepHaJIoB.

7 |HaHOKOMIIO3UTHI Ha OCHOBE KepaMHWK. HaHOKOMIIO3MTBI Ha OCHOBE
METaJIOB. 4

8 [HanokpucTauIM4ecKne CONHEYHBIE AIeMeHTHl. OKpacKOYyBCTBUTEIHHBIE
COJIHEYHBIE 3JIEMEHTHI. [lomynpoBOIHMKOBOUYBCTBUTENBHBIN COJHEYHEN 4
piemenT (ITYCD). TTYCO B TBEPIOM COCTOSTHUM.

9 |Hanopa3mepHble MaT€pUAIbI Il XPaHSHHS BOJIOPOJIA M SHEPTHH. 4

10 [Matepuaibl co CTPYKTYpHOUH HepapXHel U UX ONTHYCCKUE MPHUI0KECHUSL. 4

11 |CpoiicTBa COCTaBHBIX MaTepHaJOB. 3aroTOBKAa THOPHIHO-ITOIMMEPHBIX 4
MUKpochep.

12 |OnThueckue CcBOWCTBA ©  MPHIOKEHHUS TMOJUMEPHBIX  MHKpocdep, 4
3arpy:K€HHBIX HEOPraHNYECKUMHU HAHOYACTHIIAMHU.
BCEI'O 36

Tembl 1a0opaTOpHBIX padoT
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Ne Konuuecmeo
i Has3zeanue memut 4ACOs
1 [MukpocTpyKkTypa HAHOKPHUCTAUTHYECKUX MATEPUAIIOB. 4
2 |[[I71acTUYHOCTH B HAHOKPUCTAIUIMYECKAX MaTepUaiax. 8
3 |TepmoauHaMHUecKast CTaOMIIBHOCTD HaHO CTPYKTYPHUPOBaHHBIX| 8

MaTepUaoB.
4 \Muddys3us mo MoBEpXHOCTH paszjesia B 00bEMHBIX HAHOKPUCTATLTHICCKUX 4
CILJIaBax.
5 |CraOWiIbHOCTh METAUIMYECKUX CTEKONI. TepMomexaHudeckue (HakTopbl. 4
HanéXHoCThb 10/ YCIOBUSMU MOJI3Y4ECTH.
6 |[l1a3mMeHHO-IyroBOE CIICKAHHE. 8
7 |HaHOKOMIIO3UTHI HA OCHOBE KEPaMUK. 4
8 |HaHOKOMIIO3UTBI HA OCHOBE METAJIIOB. 8
9 |OmTuyeckue CBOMCTBA ©  MPWIOKEHHUsS] IOJMMEPHBIX  MHUKpocdep, 5
3arpy:KeHHBIX HEOPTaHUIECKUMHU HAHOYACTHIIAMH.
10 |besmomenbHas camocbopKa Ha OBEPXHOCTH pas/ielia. 4
11 |MopensHO-ympaBisiemast caMmocOopKa. 8
12 |HaHOKOHTaKTHOE Ie4YaTaHhe ¥ IMHCHMO. 4
BCEI'O 72
6. METOAUYECKHUE PEKOMEHJIAIINUA ITO OPTAHU3ALIUAN
CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB.
Opranunsanus caMoCTOSITeIbHON Pad0ThI CTYICHTOB
No Konuuecmeo
wn Ha3zeéanue memoi 4aCo8
1 |OcobGeHHOCTH CTPYKTYPHI METAITMUECKUX CILTIABOB. 10
[Iporiecchl, TPOUCXOASIINE B METANIMYECKUX CIIJIaBaX. 10
MeTozap! onpeieNieHrsi MUKPOCTPYKTYPBl HAHOKPHUCTAILTHYECKUX 10
MaTepuaoB.
[11acTUYHOCTH B HAHOKPUCTAITMYECKUX MaTepuasax U CriaBax. 16
5 |TepMmoanHaMUYECKUE CBOWCTBA HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB 16
CILIABOB.
[ToBepXHOCTHBIC SIBJICHUSI B O0bEMHBIX HAHOKPUCTAJUIMIECKHUX CIIJIaBaXx. 16
BapuaHThl peanu3aluy HaHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB. 16
8 |PasmepHbie 3pdhexTHI 1 (a30BbIE HECTAOUIEHOCTH 16
HAaHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB.
9  |CTabuIBbHOCTD MOKPBITHH. 16
10 [CsoiicTBa MeTaIUIMYECKUX CTEKOI M CTEKIIO00PA3HBIX MATEPHATIOB. 16
11 |CgoiicTBa HAHOKOMITO3UTHBIX MAaTEPHATIOB. 10
12 |[[Tna3meHHO-IYrOBbIE TEXHOJIOTHH. 16
13 [Buasl HAHOKOMITO3UTHBIX MAaTEPHAJIOB. 16
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14 |HaHOTEeXHOJOTHS KaTajar3aTopoB. 16
15 |HaHOTeXHOJIOTUU COTHEYHBIX FJIEMEHTOB 16
BCEI'O 216
7. AHANBU Y AJIBHBIE 3AIAHUA.
TeMbl 1151 BbINOJHEHUS] HHAUBUAYAJIbHOH PadoThl
1. HanoTexHOJIOTUU B SHEPrEeTHKE.
2. HanoTtexHonoruu XxpaHeHusi BOJAOPOA.
3. HanortexHonoruu copOIMOHHBIX MaTEPUAJIOB
4. HaHOTeXHOJOTHH JIJIsl ONTHYECKUX MPUIIOKEHUH.
5. HaHoTexHOJ0THH CaMOCOOPKH.
6. CBoiicTBa HAHOKPHUCTAJUIMYECKUX MATEPHAIIOB.
7. TepmomuHamuueckast CTaOMIBHOCTh HAHOCTPYKTYPUPOBAHHBIX MaTEPUATIOB.
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUN
1. HaHOCTpyKTypHUpOBaHHbIEC 1 HAHOKPUCTAJUIMYECKUE MAaTEPUAIIBI.
2. OOBEMHBIC HAHOKPUCTATUINIECKUE MATEPHAIIBL.
3. IlmacTUyHOCTH B HAHOKPUCTANIMYECKUX MaTepHalax.
4. Jnuddys3us mo moBepxXHOCTH paszeia B 00bEMHBIX HAHOKPHCTAIIMYECKUX CIIaBaX.
5. Kunernueckue pexumbl guddysun rpanunsl 3epHa (I3, GB) B marepuane c
UEpapXUYECKON CTPYKTYPOH.
6. CkomnpxeHHe TpaHul] 3EpeH U CYNepIUIaCTUYHOCTh MPU HANPSIKEHUSX BBHICOKOW CTETEeHU
B HAHOKPHUCTAUTMYECKUX MaTepHasax.
7. Mogenu g aedopManuil HaHOKPUCTAJUIMYECKUX MAaTepHalloB: MPSMOM U oOpaTHbBIN
Xonn-Iletu apdexr.
8. ®dazoBble HECTAOUIBHOCTH HAHOCTPYKTYPUPOBAHHBIX METANTNYECKUX MAaTEpHAIIOB.
9. ®dazoBbIe HECTAOMIHLHOCTH HAHOCTPYKTYPHPOBAHHBIX KEPAMUK.

10. TepmanbHasi CTaOMIIBHOCTh TTOKPBITHH.

11. CtabunbHOCTH B KOPPO3HUOHHBIX Cpe/iax.

12. [Ina3mMeHHO- AYTOBOE CIIEKaHHE.

13. HaHO KOMITO3UTHI HA OCHOBE METAJIJIOB.

14. DnexTpoaHble peaklMy TOIUIMBHBIX 3JIEMEHTOB ITPU HU3KUX TEMIIepaTypax.
15. [loanepxuBaroIe KaTaIu3aToOPHI.

16. CuHTe3 HaHONOPHCTOTO YTiIepoa.

17. TlopucTslit yriiepo ¢ uepapXuyeckoi MoprucToi CTpyKTypoil.

8.OBPAZEIl MOAYJBHOI'O KOHTPOJISA
(obpaszey eapuanma u Kpumepuu OYeHUBAHUL)

TrOY BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
®u3HnKo-TeXHUYECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanoi

Mazucmepckas npoepamma: HAHOMamepuaibl U HAHOMEXHON0ZUU
IIpocpamma noozomosxu: mazucmpamypa

Cemecmp |

Yuebnas oucyunauna Mamepuanosedenue u mexnonozuu coepemennbix

mamepuaioe



1.
2.
3.

12

MOAYJbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
TepmanbHast cTaOUIBHOCTD OKPHITHH.
C1abWIbHOCTH B KOPPO3UOHHBIX Cpefax.
[1na3mMeHHO- 1yroBO€ CleKaHue.

YTBepxIeHO Ha 3aceJaHuy Kadeapoil TeOpeTHIecKoil (PU3NKN 1 HAHOTEXHOJIOTHH,
pOTOKOJ Ne or“ 7 20

3aB. kadenpoii
[IpenonaBarens

Kputepuu oneHuBanus MOayJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
3aganue 1 10
3ananue 2 10
3aganue 3 10
Bcezo 30

9.0BPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA
(TeopeTnyeckue BOMPOCH! K IK3aMEHY, 00pasell Ouiera U KpUTepHril OleHUBAHUS )

Teopemuuecxue 680NPOCHL K IK3AMEH)Y

1. OKpaCKOLIYBCTBI/ITeJ'II)HI)IC COJIHCYHBIC DJICMCHTHI.

2. T1omrynpoBOAHUKOBOYYBCTBUTEIBHBINA COTHEUHEH DIIEMEHT.

3. PekoMOMHAIIMOHHBIE CKOPOCTH B MOJYITPOBOIHUKE, OOPATHBIM TPAHCHIOPT DJEKTPOHOB U3

OKCH A K 3aXBaTbhIBAOIICMY ITOJYIIPOBOAHHUKY.

4. 3J'ICKTpOHHOC COCANMHCHUC U3 OKCI/II[/ CY6CTpaT B 3JICKTPOJIUT. HOTepI/I B ITOJIYIIPOBOJJHUKE.

5. Arperatsl Ha OKCHaX, MHOTOCJIONHBIN MOIYPOBOJHUK, APYTHE TOPOBBIE OKCUIBI.

6. XpaHeHHe SHEpruy B CYNEPKOHAEHCATOpax U Garapesx.

7. Metonpl 17151 XpaHEHHsI BOJOPO/Ia B MOOMIIBHBIX CHCTEMAX.

8. HeoOxoamnmeble cBoiicTBa pa3pabaThIBa€MbIX MaTEPUATIOB.

9. HaHOHOpOBLIC HCOPTraHNYCCKUC MAaTCPpHUAJIbI: CTPYKTYPBI LICOJIMTOB.

10.

11.

12.

13.
14.

HaHOHOpOBLIC HCOPTraHNUYCCKUC MATCPUAJIBL: CTPYKTYPbI, OCHOBAHHLIC Ha IMEPCXOIHBIX
MeTaljiax.

HaHonopoBble OpraHM4ecKHe W YIJIEPOJHBIE MaTepHalbl: AKTUBHPOBAHHBIM YIoJlb,
yTJIepPOHbIE HAHOTPYOKH.

HanomnopoBble opraHuuyeckue W yrJIEpOAHbIE MaTepUalbl: HAHOBOJOKHA, YIJIEPOJ
KapOMIHOTO MPOUCXO0XKICHUSI.

HaHOI'IOpOBBIe OPraHn4€CKUC U YIJIICPOAHBIC MaTCpHaAJIbl: METATIJIOPTAHNUYCCKUE OCHOBEI.

XapakTepuzalnuss ~ MaTepualioB  JUIsl  XpaHEHWs  BoaopoAa  (BaJlOMETpHS:
TEPMOANHAMMUYECKHE CBOMCTBA, KHHETUYECKUE CBOWCTBA).
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15. Tunel CTPyKTYp C Hepapxueil, KOMOMHHUPOBAaHME MHKPO-, M€30- M HAHO- B OJHOM

Marepuaie.

16. CroiicTBa COCTaBHBIX MaTepHUaJIOB (Heopranuveckue HAHOYACTHIIbI:
MOJIYIIPOBOJIHUKOBBIE HAHOKPUCTAIUIBI, METAIMUECKUE HAHOKPHUCTAJUIbI, MOJUMEPHbIC
YaCTHUIIBI).

17. CunTe3 nonMMepHbIX MUKpOc(ep B MPUCYTCTBUM HAHOYACTHIL.

18. OnTHueckue CBOMCTBA W NPWIOKEHUS MOJMMEPHBIX MHUKpochep, 3arpyKeHHBIX
HEOPraHUYeCKUMHU HAaHOYACTULAMU.

19. Marepuansl Uisi JIOCTaBKM JIEKapCTB, MOJMMEpHbIE MHUKpoc(hepsl, 3arpyXKeHHbIE
KBaHTOBBIMH TOYKAMH JIJIs1 OMOJIOTHYECKOTO TIOCTPOSHUST N300paskeHUH.

20. ®oTOHHBIE KPUCTAILIBL.

IOy BIIO «IOHEIIKAN HAIIMOHAJIbHbIIA YHUBEPCUTET»
®du3uKo-TeXHUYECKUH (PaKkynIbTeT

Hanpasnenue noocomosxu: 23.04.03 Hanomamepuanut
Maeucmepckas npoepamma: HaHoMamepuaivl U HAHOMEXHO102UU
IIpoepamma noozomoexu: Mazucmpamypa
Cemecmp |
Yuebnas oucyuniuna Mamepuanoeeoenue u mexHonN02uu cO8PEMeHHbIX
Mamepuanos
BUWIET Nel

1. Xpanenue sHepruu B CynepKoHACHCATOpax U Oarapesix.
2. Merto/pl A5t XpaHEHUS! BOJOPOa B MOOMIIBHBIX CHCTEMAX.

3. HeobOxomumble CBOMCTBA pa3padaThiBA€MbIX MaTEPHAJIOB.

YTBep:kJIeHO Ha 3aceaHuu Kadeapoi TeopeTudeckor (pU3MKN U HAHOTEXHOJIOTUH, IPOTOKOI Ne
or“ ” 20 1.

3aB. xadeapoi

OK3aMeHaTop

Kpumepuu oyenuganus sxzamena

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bceero 50 6ans10B

12. KPUTEPUU OLUEHUBAHUSA
IIo kypcy «MarepuanoBeIeHHE M TEXHOJIOTHH COBPEMEHHBIX MAaTEPHUAIOB) IPEIIOIaraeTcs
MIPOBEACHUE IIPOMEKYTOUHOM aTTeCTallud B BUJAE MOAYJIBHOIO KOHTPOJS, BBIIIOJHEHUE
MHIUBUAYAIBHON pabOThl U SK3aMeHa. DK3aMeH C/Ial0T CTYJEHTHI C IIeJIbIO MOBBIILIEHUS PEUTHHTA.

Pacnpeodenenue 6annos, Komopwvie Mo2ym noayuums cmyoeHmvl
6 npouecce u3yueHus OUCUYUNIUHbL
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Oprasn3zannoHHo CPC Bcero
y4yeOHast padora HNuauBuayansuasa | Moayiabhnblii | MaauBuayaabHas
CTyaenTa padora KOHTPOJIb |TBOpYeckasi padora
Max 10 6amioB max 5 6amios max 30 max 5 6amioB 100 6ammoB
OayoB
IlIkana coomeemcmeusn 641108 HAYUOHATLHOU WIKATIE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4¥ IPHU YCIOBUU
00s13aTeIbHOTO HAOOpa AOMOTHUTEIBHBIX OAJITIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O
MMPOLECCA.

JIeKIIMOHHBIE ¥ MPAKTUYECKUE 3aHATH 110 yuyeOHOM nuciuminae «MarepuaaoBeeHue u
TEXHOJIOTUH COBPEMEHHBIX MaTEePHAaJIOB» MPOBOIATCS B yueOHOH abopatopun Ne016 «Dusuka
HOJYIPOBOJHUKOBY. O00OpyAOBaHAa KOMIUIEKTOM y4yeOHOW MeOenu Ha 18 mocalouHBIX MecT,
KOMIUIEKTOM pabodero Mecra mpenojaBaTelis, MEJIOBOH J0CKOH. B kKoMmbploTepHOM Kilacce
Ne304, 06opynoBaHHBIM KOMIUIEKTOM yueOHOU MeOenu Ha 28 MOCal04YHbIX MECT, KOMIUIEKTOM
paboyero MmecTta MpernojaaBareis, JOCKOH MeNIoBOH, KommbloTepbl B kommekre (10 mr), ¢
JMIIEH3UOHHBIM TPOTpaMMHBIM o0ecreyeHueM, aoctynoM Kk cetu HurepHer, 1 cereBoit
kommytarop, 1 wi-fi poyrep, 1 MynpTuMeanitHbIi poekTop, 1 3xpaH nepeHocHol. B yuebHOI
nabopatopun «NEeKTpOHHOW MHKpockonum» Ne313, o00pyqOBaHHONW KOMIUIEKTOM y4eOHOM
Mebenu Ha 6 MOCaJOYHbIX MECT, KOMIUIEKT pabodero mecra npemnojasarens, | HOyTOyk, 1
ONEeKTPOHHBIH MHUKpOcKon BakyyMHBIH-100JIM, 1 Muxkpockon wmeramnorpaduyeckuii-7, 1
Bakyymmerp nonusanuonHo-tepmonapHelii-2All, 1BakyymHbIi yHHUBEpcanbHbIN MOCT-4.

CamocrodTenbHas paboTa CTyI€HTOB IPOXOAUT B YUTaIbHOM 3aie Ne 3 aBropedepaToB u
JTUCCepTaIliii, YKOMIUIEKTOBAH KOMIUIEKTOM ydeOHOW MeOenun Ha 50 mToCaoyHBIX MeECT,
OCHAIlICH KOMITBIOTEPOM B KOMIUIEKTe (2 IIT.), pacmoiiokeH mo azapecy T. JloHemk, mp.
Tearpanbubid, 13, kab. 106.

WuouBuayanbHble M IPYNIOBBIE KOHCYJNbTAlMM  CTYAEHTaM Uil IPOBEACHUS
CaMOCTOSITENIbHON paboThl MPEIOCTABISIIOTCS B KaOMHETe Kadeapbl TEOpeTHUECKON (U3UKH U
HaHOTEXHOJIOTHH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenn Ha 12 mocagoyHbIX MecCT,
OCHAIIIEHHOM KOMITBIOTEPOM B KOMIUIEKTE (1 IIT.), IPUHTEPOM, CKaHEPOM, PACIIOIONKEHHOM IO
aapecy r. [loneuxk, np. Tearpanphslii 13, ayn. 256.

14.  PEKOMEHJIOBAHHAS JIUTEPATYPA

No Koua-Bo Hanuuue
I /;[ HaumenoBaHue IK3EMILISAPOB | JICKTPOHHOM
B On0/1MoTEKE BEpPCHHU B
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JlonHY

IbC

Ocnosnas numepamypa

Munocnasckuit  A.I.  KoHcmekt Jsekuumii 1o  Kypey
«MarepuanoBesnenue. TEXHOJIOTHS KOHCTPYKIIMOHHBIX
marepuanoBy. — Jlonenk: JJonHY, 2016. — 340 c.

TepexoB C. B. ®wusuka HaHOOOBEKTOB: [ydeOHOE
nocodue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO
«lorHY» - lonenk: JouHY, 2013. — 418 c.

I'ycee A. W. HaHomarepuanbl, HaHOCTPYKTYpBHI,
nanotexHojoruu / A. U. I'yceB. — U3xa. 2-e. — Mockaa:
®usmataut, 2009. — 414 c.

HanoTtexHomornn u choenuanbHbie MaTepualibl : y4eo.
mocodue i CTYACHTOB BY30B, OOYYArOIIMXCS 10
HarpaBieHuto noaroroBku 140140 - TexH. ¢usuka / 1O.
I1. Conuues, E. U. Ipsaxun, C. A. Bonorxkanuna, A. I1.
ITerkoBa ; mox pen. FO. I1. Conuuesa. - Cankr-IlerepOypr
: Xummzaar, 2009. - 334, [1] c.

ﬂonwmumeﬂbmm Jaumepamypa

Munocnasckuii, A. I'. KoHcmekT nekuuil mo Kypcy
"OCHOBBI TIPOIIECCOB MUKPO- U HaHOTexHOoJorui" / A. T.
Munocnasckuii ; 'OY BIIO "[loHenkuii HallMOHATbHBIN
yauBepcutet'. - Jloneuk : JlonHY, 2018. - 246 ¢

3aitue, C. lO. CynpamoinekynsipHble HaHOpa3MEpHbIE
CHUCTeMbl Ha TIpaHHLe pasfena ¢a3 : KOHUENIMU U
nepcneKTuBsl it Ouonanorexunosoruii / C. 0. 3aiines. -
Mocksa : URSS : JlenAH/I, 2010. - 202 c.

Wpannup, H. II.  Pa3mepubie sddextsr B
HAaHOKPUCTAUIMYECKUX  MaTepuaynax  [DIeKTPOHHBIN
pecypc] : JUISE CTYJICHTOB, acTIMPaHTOB,
CMELUANTU3UPYIOUIUXCS 0 HAlpaBJIEHUIO TMOATOTOBKU
030402 «puzmka» M cHenuagIucToB B 00JacCTH (U3UKHU
KOH/ICHCUPOBAHHBIX Cpe/l, TEOpPEeTUYeCKol QU3NKH U
nanotexHoyoruid. / H. Tl. IBanuueH, C. B. Tepexos, B.
M. KOpuenko ; I'OY BIIO "JloHeukuii HalMoOHAIbHBIN
yHUBEpCHUTET", OU3UKO-TEXHUYECKUI
¢dakynbrer,Kadeapa  Teopermueckoil  ¢u3MKM U
HaHoTexHoyoruit. - [omenk : HdouHY, 2019. -
DJeKTPOHHBIE TEKCTOBBIE JaHHbIe (1 daiin).

Hano- n MukpocucTemMHasi TEXHUKA : OT UCCIEA0OBAHUM K
paspabotkam / mox pen. II. Il. ManbueBa. - M.
Texnocdepa, 2005. - 589 c.

Maptunec-/lyapt, Jx. M. HanotexHosornu s MUKpO-
u ontoanekrponuku / JLx. M. Maptunec-yapt, P. Jx.
Maptun-Ilanma, @. Arymno-Pyena ; nep. ¢ anrin. A. B.
XavosHa ; nox pen. E. b. SIkumosa. - U3x. 2-e. - Mocksa :
Texnochepa, 2009. - 367 c.

10.

IlonyyeHne u  ucCcileOBaHME  HAHOCTPYKTYP
abOpaTOPHBIN MPAKTHKYM 0 HAHOTEXHOJOTHSIM / [A. A.
EBnoxkumos u np.] ; mox pen. A. C. Curosa. - Mocksa :
BMHOM. JIa6. 3nanuii, 2010. - 146 c.

11.

Cysnanes, U. I1. HanotexHog0rHs | GU3NKO-XUMHUS
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HAHOKJIACTEPOB, HAHOCTPYKTYpP M HaHOMaTtepuayos / 1.
I1. Cy3nanes. - 2-e u3a. - Mocksa : URSS : JIubpoxowm,
2009. - 589 c.

15. UH®OPMALMOHHBIE PECYPCBbI
(¢ yrasanuem Hazeanus u NOIHO20 NEKMPOHHO20 A0peca)
Hayunas snekrponHast 6ubaunorexka Www.elibrary.ru.
Caiit xomnanuu POCHAHO http://www.rusnano.com/
OopasoBarenbHbie pecypesl «Eaunoe oknoy http://window.edu.ru/window/library
Kuwuro-nounck. http://www.knigo-poisk.ru

PN R

16. MNPOI'PAMMHOE OBECIIEYEHHUE
(mpu HaNMYKH)

1. Windows 7 PRO (koprioparusHas suiiensus JJOHHY Ne 46484614);

2. Microsoft Office (kopnoparusnas smtensus JOHHY nunensust Ne 46472919);

3. Microsoft Visual Studio (nuuensust nporpammbl DreamSpark it BRICIIHUX y4eOHBIX
3aBEJICHU );

4. Jlmnensun GPL, Apache, BSD mis cBo6omHOTr0 mporpammHoro obecrieuenus: FreeLab,
Scilab, Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMMa paccMOTpeHa M IepeyTBEep)KIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PU3UKU M HAHOTEXHOJIOTHH ¢ M3MeHeHusIMH (0e3 m3menenuii) Ha 201 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aB. kadenpoit

PabGowyas mporpamma paccMOTpeHa | TEpeyTBEpXKIeHa Ha 3aceJaHud Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ u3MeHeHusIMH (6e3 n3MeHeHuit) Ha 201 rof.

[Tporoxoin Ne or“ 7 20 1.

3aB. kadenpoii
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