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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

Juctmuinaa HaHOCTPYKTYpHBIE MaTepualibl BXOAWT B sapuamushyio (O/1)
qacThb  00pa3oBaTelIbHONW MPOTPAMMBI  Oaxaraépuama TIO  HaIPaBJICHUIO
(cneumnanbaoctn) 11.03.04 Inekmponuka u nanornekmponuka.

HuctunnHa peanusyercss Ha  (dakynbrere @usuueckom  Kapeapoi
UHHCEHEePHOU PUBUKU.

ConepxaHne JNHMCHMIUIMHBI OXBAaThIBAET KpPYI BOIPOCOB, CBSI3AHHBIX C
HAaHOCTPYKTYpPHBIMU  MaTepuajamMHl, HX  CBOMCTBaMH,  OCOOEHHOCTSIMH,
TEXHOJIOTUEH IOIYYEHHs U NIPUMEHEHUS dTOrOKIacca MaTepuaioB B YyCTPOUCTBAX
DNEKTPOHHOM  TEXHHUKU.  V3ydeHuWe  NPHUHIMOMAIBHO  HOBBIX  KJIAacCOB
HAaHOMATEPHAJIOB, TAaKUX Kak, Harpumep, QyiepeHbl U HAHOTPYOKH IOJHKHBI
OMOYb OYIyIIUM WH)KEHEpaM OpPHUEHTHUPOBAThCA B BHIOOpPE MNPUHIMIHAIBHO
HOBBIX MaTEPHUAJIOB JIEKTPOHHOU TEXHUKH.

JlucuuiuiiHa HaiejleHa Ha (QOpMHpOBAHUE CIEAYIOIIUX KOMIIETCHIIUI
BBINTYCKHUKA: obOwexkyromypuoix - OK-7;00wenpogheccuonanvnovix - OIIK-
2;npogheccuonanvruix-I1K-3.

Hpenoz[aBaHHe AUCHOUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JeKyuu, npaKkmudecKue 3aHAmuiAU camocmoimelbHasi pa60ma.

Pabouasi mporpamma IUCHMIUIAHBI TMPEAYyCMATPUBAET IMPOBEACHHUE CIEAYIOIIUX
BHUJIOB KOHTPOJIA YCIEBAEMOCTU B (OpME KOHMPOAbHbIX pabom, peghepamos,

KO]ZJZOKBMyMOGHHpOMGH(yTOQHBIﬁ KOHTPOJIb B (l)OpMG 3auemad.
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Lenwvo oceoenun oucyunaunvl «<HaHOCTPYKTYpHBIE MaTepHUabDy SBJISETCS
nojiyueHue 0a30BBIX 3HAHUW O HOBOW M BeChbMa aKTyallbHOM OTpaciid HayKw,
HaxXOJsIIEHCS Ha CTBIKE HE TOJIBKO €CTECTBEHHBIX, HO M HEKOTOPBIX
OOIIECTBEHHBIX HaYK.



3aoauu oucyunaIuHbl.

3agayamMu  Kypca SBJISCTCSI H3YyYEHHE OCHOBHBIX KJIACCOB M CBOWCTB
HAHOCTPYKTYPHBIX MaTepHaioB. PaccMOTpeHBI Tak)Ke OCHOBHBIC METOJbI
MOJTYYEHHUsI, a TAK)KE MPUMEHEHHUE U TIePCIIEKTUBBI HCIIOJIB30BaHUS IAHHOTO Kjlacca
MaTepuajioB B yCTPOWMCTBAX SJEKTPOHHOW TeXHUKH. V3ydeHHe NpUHIUIIHAIBHO
HOBBIX KJIaCCOB HAHOMAaTE€pUAJIOB, TaKUX Kak, Hampumep, GQyuIepeHsl U
HAHOTPYOKH JOJDKHBI TIOMOYB OyAYIIUM MH)KEHEpaM OPUEHTHUPOBATHCS B BHIOOpE
MPUHIUNHAIBHO HOBBIX MAaTEPUATIOB AJIEKTPOHHON TEXHUKH.

2.MecTto qucuuniaudbl B cTpykrype QOOII 6akanaBpuara

Huctunnvaa Hanocmpykmypuvle mamepuaivl BXOOUT B BAPUATNUEHYIO
(O/) gactp oOpa3zoBaTeNbHOW NPOTPaMMBbl Oakanaspuama TO HAINPABICHUIO
(cieuuansHocTH) 11.03.04 dnexkmponuka u nanolnekmponuka.

VYyeOHas nucuuiuinHa «HaHOCTpYKTypHBIE MaTepHalibD» TECHO CBs3aHa C
OpYTMMHM  JUCHMIUIMHAMU ~ Y4eOHOro IUIaHa M HaxoJuUTCs B IMKIE
npo(eCCUOHANBHBIX  JUCUUIUIMH  (BapuaTuBHas  4acTth). [l ocBoeHus
JUCHMIUIMHBL HEOOXOAMMO 3HaHHe oOuiero Kypca (GU3MKH, a TakXe KypcoB
«Marepuansl 3JIEKTPOHHON TEXHUKN», «KOMIIOHEHTBI 3JIEKTPOHHON TEXHUKW,
«®uzuka TBepaoro Ttenay, «Cratuctuyeckas ¢uU3MKa W TEPMOJWHAMUKAY,
«MeTpoJiorvs ¥ CTaHIapTU3ALUSD. U T.JI.

3. KomnereHuuu oOy4amwiuerocsi, (popmupyemsbie B pe3yJbTarTe OCBOCHHUS
AUCHHUIIMHBI (TIepeYeHb IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHs) .

Komnemenyuu | @opmynupoexa komnemenyuu u3 |  Ilnanupyemvie pesynomamol 06yuenus
us @I'OC BO DI'0C BO
OK-7 CriocobHOCTD K | 3Haem: OCHOBHBIE IIPABOBBIE U ITUYECKHE
CaMOOpTaHU3alNU Y | HOpMBI TIPU OLIEHKE MOCJEICTBUH CBOEH
camM000pa30BaHUIO npogeccuoHaIbHON JESATENBHOCTH;
OIIK -2 Cnoco6HOCTh BLISIBIIATG | OCHOBHBIE ~ TIPOOJEMBI B TTAHHOM
€CTECTBEHHOHAYYHYIO CYIIHOCTh | IIPEIMETHON 00JIaCTU, METOABI U CPEACTBA
npo06JieM, BO3HUKAIONIMX B XOJ€ | UX PEIICHUs; OCHOBHBIE OCOOEHHOCTHU
npodeccuoHaIbHON CTPYKTYpPhl M CBOWCTB HAHOMATEpHAJOB,
JeATEIbHOCTH, TPUBJIEKATh JUIA | UMEET  HpeACTaBlIeHHEe 00  OCHOBax
UX PEIICHUS COOTBETCTBYIOIIHUI | TEXHOJIOIMH HAHOMATEPHATIOB;
¢u3MKO-MaTeMaTUYECKUI Ymeem: aJalTHPOBATHCA K
annapar W3MEHSIOIIUMCS YCIIOBUSIM,
IIK -3 ['OTOBHOCTh aHAIM3UPOBATh W | MIEPEOLIEHUBATL  HAKOIUICHHBIM  OIIBIT,
CHCTEMATU3UPOBATh PE3yJIbTaThl | AHAIM3UPOBATH CBOM BO3MOXKHOCTH B
VCCIIEJOBAHMH,  TIPEACTABIATEH | JAHHOW 00JacTH 3HAHMM; MCIIOJIb30BaTh
MaTepuaisl B BUAE Hay4dHBIX | PE3YJIBTATHI OCBOCHHUS MaTepuarna,
OTYETOB, nyOnuKanuii, | BBIOMpaTh ~ METOABI M CPEACTBA  HUX
IIpE3EHTALNN pelIeHUs; HCIOJb30BaTh  (PU3HUECKYIO
CYLIHOCTh IPOILIECCOB, NPOUCXOIALINX B
HAaHOCTPYKTYpaxX B pa3jIM4YHbIX 00JacTsIX
TEXHHKHU;
Bnaoeem: HaBbIKaMU K CaMOOpPraHU3aLUU
U caMoO0pa3oBaHHIO; METOJaMH H




croco0aMu CaMOCTOSTEIIbHO PUOOPETATh
)41 HUCIIOJIB30BAaTh B HpaKTI/I‘-IeCKOI\/'I
JIeSITEIbHOCTH HOBBIE 3HAHUS U YMEHUS, B
TOM 4YHCJE B HOBBIX 00JACTAX 3HAHHUM,
HEMOCPEICTBEHHO HE CBSI3aHHBIX  CO
cdepoit nesTeNbHOCTH; HaBbIKaMH BBIOOpA
KOHKPETHOH  TEXHOJOTHH C  Y4ETOM
0COOCHHOCTEH u CBOWCTB
HAaHOMAaTepHaloOB i1 3JEKTPOHHBIX
YCTPOMCTB 3aJJaHHOI0 Ha3HAYEHUS

4. O0beM, CTPYKTYpa U COaepKAHNE JUCHHUILIUHBI.

4.1. Obvem Oucyuniunvbl COCTaBISACT 2 3aYETHBIX COWHUI], (2 aKaAECMHUYECKHX
yaca.

4.2. Cmpyxmypa OUuCyuniuHbl.

Ne Paznen ~ Bunel yueOHoit paboThl, | POpMBI TEKYIIETO
i JCIIATUTHHBI = BKJTIOYAsI KOHTPOJIS
3 CaMOCTOSITEIILHYIO YCTIEBAEMOCTH
o § paboTy CTYIEHTOB U (o HenensamM
5l 5 TPYJIOEMKOCTH (B Yacax) cemMecTpa)
g g Jlex. | Ilpa | JIa6 | Cam.
3| K. | .p. | pab.
1 Benenue B 5| 13 2 4 6
HAHOTEXHOJIOTHIO.
OcoOenHoctu
HAHOCTPYKTYPHI.
2 OynnepeHsl U yriepoansie | 5 | 4-7 4 2 4 KonTponbhas
HAHOTPYOKHU. pabora
3 CaoiicTBa 5] 811 4 4 10 KontpospHas
HAHOMAaTEPHAJIOB. pabota
4 dopmupoBaHue 51213 2 2 8 KonTponpHas
HAHOCTPYKTYD C pabota
HCIIOJIb30BaHNUEM
IPOIIECCOB
caMOOpraHu3aIuy Ha
ATOMapHOM YpOBHE
5 OCHOBBI texHosoruu | 5 | 14-16 | 2 4 6
HAHOMAaTEPHAJIOB.
6 [Tpumenenne 5 |17-18| 2 2 4
HAaHOMAaTEPHAaJIOB.
7 3auer 7
8 Hroro 16 18 38 7

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam).

Mooynsl.
Beeoenue ¢ nanomexnonozuio.




Hctopusi CTaHOBIEHUS HAHOTEXHOJOTW. (OCHOBHBIE MPUOPUTETHHIC
HaIpaBJjeHUs HAHOTEXHOJOTWH, pa3padaThIBAIONIME HOBBIE IEPCIEKTUBHbBIE
METOJbl, MaTEPHUANIBI U YCTPOCTBA. OCHOBHBIE Pa3HOBUIHOCTA HAHOMATEPHUAIIOB.

Tema 1.0codennocmu HanocmpyKmypol.

OOmiast  xapakTepucTHKa. 3€pHa, CIJIOM, BKJIOYEHUS U TIOphl B
KOHCOJIMIMPOBAaHHBIX ~ MaTepuanax.  JledexkTbl,  NOBEpPXHOCTH  pasnena,
norpanuyHeie  cerperanmu. CTpyKTypa TMOJHMMEPHBIX, OWOJOTHYECKUX U
YTIEPOIHBIX HAHOMATEPHUAIIOB.

Tema 2. Ceoiicmea Hanomamepuaios.

OOmas xapakTepucTuka. DNEeKTpoHHOE cTpoeHne. PazoBbie paBHOBECUS U
TepMOAMHAMHUKA. DOHOHHBIN CIIEKTP U TEPMHUUECKHE CBOVCTBA.

CaoiicTBa TUIA MPOBOAUMOCTU. ONTUYECKHE XapAKTEPUCTUKU. MarHuTHbIC
XapaKTePUCTUKH.

Mexanuueckue cBoictBa. CrabunmbHocTh. Poct 3epen. duddysus.
Peakimonnas cnoco6Hocts. Karanus.

Tema 3. @ynnepensvt u y2iepooHvie HAaHOMPYOKU

I'papur u amma3 kak wu3BecTHbe (GOPMBI CYIIECTBOBAHMS YIJIEpoja,
dbynnepeHsl kKak HoBass (opma yriepoaa, HCTOpUS OTKPBITUS (PYIUIEPEHOB,
CIOCOOBI MX TIOJIYYEHHS U CTPYKTypa, JIETUpOBaHHE (YJUIEPEHOB, (yIUIECpuT,
dbu3nUecKue CBOICTBRA.

Yraepoanble  HAHOTPYOKH, HWCTOPUSL  OTKPBITHUS, MHOTOCTCHHBIE W
OJIHOCTEHHBICHAHOTPYOKH, pa3Mep U CTPYKTypa YIJIEPOJHBIX HAHOTPYOOK,
ANIEKTPOHHBIE U (PU3UYECKUE CBOMCTBA HAHOTPYOOK, BOZMOKHBIC IEPCIEKTUBBI UX
MIPUMEHECHHUSL.

Mooyne 2

Tema 4. @opmuposanue HAHOCMPYKMYP C UCHONb306AHUEM NPOUECCOE

CaAMOOP2AHU3AUUU HA AMOMADHOM YPOEHE

ITponecchl caMoopraHu3alii Ha MOPUMEPE POCTa OCTPOBKOBBIX IIJIEHOK,
pacrpenereHue HaHOKJIACTEPOB MO pa3Mepy, HAHOKJIACTEPhl MOBBIIICHHON
CTaOMJILHOCTU TpU (UKCHUPOBAHHOM paszMmepe (‘‘Marnueckue HaHOKIACTEpHI),
BO3MOXKHOCTh ~ (DOPMUPOBAHUS  YIHOPSAJOUYCHHBIX MACCHBOB  HAHOKJIACTEPOB
UJCHTUYHOTO pa3Mepa (MCKYCCTBEHHBIM JBYMEPHBIN KpUCTALT), MOAUUKAIIISI
HaHOKJIACTEPOB.

Tema 5.0cno6bl MEXHONI02UU HAHOMAMEPUATIOE.

OO6mass xapaktepucTuka. TeXHOJOTUS KOHCOJUIUPOBAHHBIX MaTEpPHUANIOB.
TexHoJOTUS  MOJYNPOBOJHMKOB.  TE€XHOJOTHS  TOJUMEPHBIX, IMOPUCTHIX,
TpyOUaThIX U OMOJOTUYECKUX HAHOMATEPUAJIOB.

Tema 6. Ilpumenenue nanomamepuanos.

O6mass  xapaktepuctuka. KOHCTpPYKIIMOHHBIE, HMHCTPYMEHTAJIbHBIE U
TpUOOTEXHUYECKME Marepuanbl. [lopucTeie wMaTepwalbl M MaTepHallbl  CO
CrenuaibHbIMi  (PU3UKO — XUMHUYECKHMMH CBOWCTBAMHU. Marepuansl CO
CHEIUaTbHBIMA  (PU3NYECKUMH CBOMCTBAMHU. MENWIIMHCKHE W OHOJIOTUYECKHE
Martepuaibl. MUKpPO — U HAHORJIEKTPOMEXAHUYECKHE CUCTEMBI.

Hogrbie pa3paboTku B 00J1aCTH HAHOCTPYKTYPHBIX MaTepHajIoB.



TeMbl NPAKTHYECKUX M CEMUHAPCKUX 3aHATHI
[{enpro MpaKkTUYECKUX 3aHATHU ABIISIETCS Pa3BUTHE U 3aKPEIICHUE 3HAHUU,
IIOJIYYCHHBIX BO BpEMs JICKIIMOHHBIX M CaMOCTOSATEIBHBIX 3aHATHH 10 KypCy
«HaHOCTpYKTYypHBIE MaTepUAIIBD.

No HasBanue paznena Haszeanue Tembl Jlutepa
/1 (IpaKTUYEeCKOE 3aHATHE) Typa

1 | BBenenue B HAHOTEXHOJIOTHIO. 1. 3epHa, ciiou, BKItoUeHHs u 1opsl | [1 -4]

Oco0eHHOCTH HAHOCTPYKTYPHI. B KOHCOJIUUPOBAaHHBIX MaTepuainax. | OcH. JIut-
Hedexrsl, pHI
2. CtpykTypa MOJMMEPHBIX,
OMOJOrMYECKHX W YIVIEPOJHBIX
HAHOMAaTEPHAaJIOB.

2 | CoiictBa HaHomarepuanoB. O6mas | 1.9JeKTpoHHOE crpoenue. | [1-4]
XapaKTEpUCTHKA, 31eKTpoHHOE | 2.DOHOHHBIN creKTp U TepMuueckue | OcH. Jlut-
CTPOCHHUE. CBOMCTBA. pBl

3 | CBoiicTBa HAHOMATEPHUAIIOB. 1 CBoiicTBa TUINA MPOBOJIUMOCTH. [1-4]
CgoiicTBa THIIA TPOBOJUMOCTH U 2. OnTudeckue CBOMCTBA. OcH. Jlut-
MarHUTHBIE XaPaKTEPUCTUKH. pBI

5. OcHOBBI texHosoruu | 1. Meron I'nefitopa [1-4]
HAaHOMAaTEpPHAaJIOB. Texnonorust | 2. IHTeHCUBHAS MJIaCTHYECKas OcH. Jlut-
KOHCOJIMIMPOBAHHBIX MaTEPHAJIOB. nedopmanus pBI

6. OcHoBBI TexHosoruu | 1. TeXHoNorus moxynpoBOJIHUKOB. [1-4]
HAaHOMAaTEpHUasoB. Texuomnorus | 2. TexHosorus nosuMepHsixX, | OcH. JIut-
MOJIYTIPOBOTHUKOB u JIPYTHUX | OPUCTHIX, TpyOUaThIX U | pbl
HaHOMaTEPHAJIOB. OMOJIOTHYECKUX HAHOMATEPUAJIOB.

7. [IpuMeHeHne HaHOMAaTepPUAIOB 1. KoHCTpyKIIMOHHBIE, [1-4]

WHCTPYMEHTAJIbHBIC U OcH. Jlut-
TPUOOTEXHUYECKUE MATEPUAIIBI. pBI

2. Marepuaisl co cieruaibHbBIMU

(bU3MYECKUMU CBOMCTBAMH.

8. HoBbie paspabotku B obOnactu | 1 [TomyueHue u cBoiicTBa rpadeHa. [1-4]
HAaHOCTPYKTYPHBIX MaTE€pPHAIIOB. 2 OOTOHHBIE KPUCTAILITBI OcH. Jlurt-

pHI

5. O0pa3oBaTejibHbIE€ TEXHOJIOTUHU
OCHOBHBIMH BUJaMH 00pa30BaTEIbHBIX TEXHOJIOTHH C MPUMEHEHHEM, Kak
MPaBUIO, KOMITBIOTEPHBIX M TEXHUYECKHUX CPEACTB, YYEOHOTO W HAYIHOTO
000py1I0BaHUS SBJISIFOTCS:

«HanocTtpyKTypHBIE

[IpoGnemHoe oOyueHue.

o R

NHdopMalimoHHbIE TEXHOJIOTHH.

NunuBumyanpHOE 00ydeHUE.
MexauciIuinHapHoe 00y4eHHE.
Orneperxaroriasl cCaMOCTOsITeNIbHAs padoTa.

JInst TOCTHXKEHUS ONPENECIEHHBIX KOMIIETEHIMNA PU U3YUYECHUU JUCIUILINHBI

MaTepHaIb»

opraHuzainuu y4eOHOro Tpoiiecca:
JICKIHSI-BU3YyAIH3aIis, JICKIUA-KOHCYJIbTAlMsI W JAp.), NMPAKTHUYECKOe 3aHSATHE,
CEMUHAp, J1abopaTOpHbIE pabOThl, CcaMOCTOsITeIbHAs paboTa, KOHCYJbTAIIUSI.

UCIONIB3YIOTCSL  CIIEAYIOIINE
nexkuusi(MHpOpMaIMOHHAs,

dbopmbl

npoOsemMHasl,




JlomyckatoTcss KOMOMHHUPOBAHHBIE (OPMBI TPOBEACHHS 3aHITHHA, TaKUE Kak
JIEKIIMOHHO-TIPAKTUYECKUE 3aHATHSI.

[IpenonaBaTenb CcaMOCTOSITEABLHO BBIOMpAIOT HauOoliee MOAXOASIINE
MeTO/bl U (POPMBI MPOBEJICHUS 3aHATUN U3 YKCIIa PEKOMEHIOBAaHHBIX U COTJIACYIOT
BBIOOD ¢ Kadenpoi.

Peanuzanusi KOMIIETEHTHOCTHOTO TIOJXOJla MPEAYCMATPUBAET IIUPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM TIPOLIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (opm
IIPOBEJCHUS 3aHSITUA M OpPraHU3allMi BHEAYIUTOPHON pabOThl (KOMIBIOTEPHBIX
CUMYJISIIIUM, JENOBBIX UM POJEBBIX UIp, pa3dopa KOHKPETHBIX CHUTYalluH,
NICUXOJIOTHYECKUX M HHBIX TPEHUHTOB) C LENbI0 (OPMUPOBAHHUS U PA3BUTHUS
npo(decCHOHANBHBIX HAaBBHIKOB oOOydarommxcsi.  VMHTepakTuBHOE oOOydeHue —
METOJl, B KOTOPOM pEalIM3yeTCsi TMOCTOSIHHBIH MOHUTOPUHT  OCBOCHHSA
00pa30BaTeNbHOM MPOTPAMMBI, IIEJICHANPABICHHBIA TEKYIIMA KOHTPOJIb H
B3aMMOJICCTBHE (MHTEPAKTUBHOCTD) MPENOIaBaTeNs U CTYJCHTa B TEYCHUE BCETO
nporuecca 00y4eHHUsl.

CamocTrosiTenbHasi paboTa OpraHu3oBaHa B COOTBETCTBHE C TEXHOJIOTMEH
po0JIEMHOT0 O0YUYEHUS U MPEATNONaraeT cleayoume GopMbl aKTUBHOCTH:
1. camocrosiTenpHas NMpopadbOTKa y4eOHO-TIPOOJIEMHBIX 3a/1a4, BBIIOJIHSIEMAs C

IPUBJICYCHHEM OCHOBHOM U JIOMOJIHUTEIBLHON JTUTEPATYPHL;

2. TOUCK HAYYHO-TEXHUYECKONM HMHGOPMAIMM B OTKPBITBIX HCTOYHHUKAX C

IEJIbI0 AHATTN3a U BBIABIICHUS KITFOYEBBIX OCOOCHHOCTEH.

Jlns mpoBefeHHs] JIEKIUH MOXKET OBITh HCIONB30BAHO TMPOCKIIMOHHOE
00Opy/IOBaHUE C TOJKIIOYEHHBIM K HEMY NEPCOHAIBHBIM KOMITBIOTEPOM
(uHTEepakTUBHAA A0cKa ay.2 -41). TexHudyeckue XxapakTepUCTUKU MEPCOHATBHOTO
KOMIIBIOTEpa JOJKHBI 00ecreYnBaTh BO3MOXHOCTH PabOThl C COBPEMEHHBIMU
BepcusiMu  omeparoHHod  cuctembr  Windows, makera  MicrosoftOffice,
00CITy’KMBAIOIINX MPOrpPaMM U JPYroro, B TOM YHCJIE U CETEBOIO MPOrpPaMMHOTO
obecneuenus.Kpome Toro, npeamnonaraeTcst coueTaHue ¢ BHEayAUTOPHOI paboTOM
C 1ebI0 OPMUPOBAHUS U PA3BUTHS TPO(HECCUOHATHLHBIX HABBIKOB 00YYaIOIUXCS
(manucanue pedeparos).

6. YueOHO-MeTOAMUYECKOE 00eceYeHre CaMOCTOATEeIbHON PadoThI CTYICHTOB.
[Ipennonaraercs Hamnucanue pedepatoB MO TeMaMm, NPEAJIOKEHHBIM
npenojasareneM. Peeparsl roTOBSTCS U 3aLIUIIAIOTCS B TEYEHUE TOTO CEMECTPA,
Korjla u3y4aercss mnpeaMmer. [ns Hammcanus pedepaToB HCMOIB3YIOTCS Kak
WHTEPHET — pECcypchl, TaK M OCHOBHasg W JOIOJHUTEIbHAS JUTEpaTypa,
MIPUBE/ICHHBIE HIXKE.
Ilpomesicymounvtit KOHmpoe.
B Teuenune cemecTpa CTyAEHTHI BBIIOJIHSIOT:
- JOMAallHUE 3aJaHus, BBIINOJHEHUE KOTOPHIX KOHTPOJIHMPYETCS U TMpHU
HEO0OXOJIMMOCTH 00CYKIa€TCsl HAa TPAKTUUECKUX 3aHSATHUSAX;
- MPOMEXKYTOYHBIE KOHTPOJIbHBIC PA0OThl BO BpPEMsl MPAKTHUUYECKUX 3aHSATHUN IS
BBISIBJICHUS CTETIEHU YCBOCHUS MPOMJIEHHOIO MaTepuaa;
- BBINIOJIHEHUE HWTOTOBOM KOHTPOJILHOW paboThl 1O pelIeHUuI0  3ajad,
OXBAaTHIBAIOIINX 0A30BbIE BOIPOCHI Kypca: B KOHIIE CEMECTpa.



Hmozoewvtii Konmpons.
3a4eTB KOHIIE 7 CEMECTpa, BKIIOYAOIIHMN MPOBEPKY TEOPETHUECKUX 3HAHUU U
YMEHHE PELICHHS IO BCEMY IPOMICHHOMY MaTepHUaty.

N3ydarh AUCHUILIMHY PpPEKOMEHAYyETCd MO TeMmaM, MpEeABapUTEIbHO
O3HAKOMUBIIIUCH C COJEpPKAHHEM KaXKIOM M3 HUX [0 TporpamMme ydeOHOM
TUCUUIUIMHBL. [Ipyu mepBOM 4TeHHM ClEyeT CTPEMUTHCA K TOJYyYEHHIO OOIIEro
MPEACTaBICHUs 00 M3y4aeMbIX BOIPOCAX, & TAKKE OTMETUTh TPYJHBIC U HESCHBIC
MOMEHTHI. [IpM TIOBTOPHOM U3Y4YeHMH TEMBI HEOOXOIWMO OCBOUTH BCE
TEOPETUUECKHE MOJOKEHUS, MAaTeMaTUYECKUE 3aBUCUMOCTH U BBIBOJIBI. /{1t Gonee
3¢ (EKTUBHOTO 3allOMUHAHUS M YCBOGHHUS  M3y4aeMoOro MarepHualia, MOJIE3HO
UMETh pabouyro TeTpaiab (MOXHO HCHOJb30BATh JICKIIMOHHBIA KOHCIIEKT) U
3aHOCUTh B Hee (OPMYJIUPOBKM 3aKOHOB M OCHOBHBIX TMOHSTHH, HOBBIC
HE3HAKOMBIC TEPMUHBI W Ha3BaHWs, (OPMYJIBI, YpPAaBHECHHs, MaTeMaTHYCCKUE
3aBUCHMOCTH M HUX BBIBOJBI, TAK KaK IPU 3allMCH MaTepuaj 3HAYUTENIBHO Jy4lle
YCBAaMBAETCS U 3aIOMUHAETCHI.

[Ipeanonaraercst camocTosiTeNbHas paboTa CTYIEHTOB MpPHU MOATOTOBKE K
MPaKTUYECKUM W J1a0OpaTOpHBIM 3aHSATHSIM, B TMEpPBYIO odepenb. Kpome Toro
caMoCToATeNbHAs paboTa MpeArnoaaraeT cCaMornoAroTOBKY K KOHTPOJIbHBIM paboTa,
a Takxke K 3auery. CamocTosaTeNbHasg padoTa JOJKHA IPOXOJIUTh B 4 3Tamna:

1. V3yuyeHue peKOMEHI0BaHHON JTUTEPATYPHI

2. Ilouck B UnTEepHETE TOMOTHUTEIBHOTO MaTepHaa
3. IloaroroBka K KOHTPOJIHHOU paboTe

4. TloAroToOBKA K 3a4eTy

7. ®OHI OUEHOYHBIX CPeACTB /Jsl TMPOBEAeHHS] TeKYLIero KOHTPOJIA
yCleBaeMOCTH, TMPOMEXKYTOYHON aTTecTallUM 1O HUTOraM  OCBOEHHUs
TUCHUNIHHBI.

DOoH/IBI OIIEHOYHBIX CPEJCTB (KOHTPOJIbHBIE BOTIPOCHI M TUTIOBBIC 3aJJaHUS JIJIS
MPAKTUYECKUX 3aHATHHM, 3a4yeTa; TECThl M KOMIBIOTEPHBIE TECTHPYIOUIUE
MPOrpaMMbl, MPUMEPHYIO TeMaTHUKy pedepatoB U T.M., a TaKKe HHBIE (POPMBI
KOHTPOJISI, TO3BOJISIOUINE OLICHUTh CTENEHb CPOPMHUPOBAHHOCTU KOMIIETEHIUMN
oOyyarolmuxcs) JJsi TMPOBEACHUS TEKYLIEro, IMPOMEXKYTOUHOTO M HTOrOBOIO
KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluy uMeroTcs Ha kadeape. Onu
TaKKe pa3MelneHsl Ha oOpa3oBaTenbHOM cepBepe JlarrocynnBepcuTera (1Mo aapecy:
http: //edu.dgu.ru), a tarke TpencTaBICHBI B YIpaBJICHHE KadyecTBa 0Opa30BaHHMS
Ary.

Meronndeckrne peKOMEHIAIMK MPENoJaBaTeNisiM IO pa3pabOTKe CHUCTEMBI
OLIEHOYHBIX CPEIACTB W TEXHOJOTHHA IS TPOBEIACHUS TEKYIIETO KOHTPOJIS
ycrneBaeMocTd 1o auciruimHaM (moyiisim) OOIT (Tematuku OKIaI0B, pedeparoB
U T.IL.), @ TAaKXKe JJIs TPOBEACHUS MPOMEKYTOUYHOW aTTECTAIlMH MO JUCIUILIHHAM
(Momymsim) OOII (B dopme 3a4€TOB, IK3aMEHOB, KYPCOBBIX pabOT / MPOEKTOB U T.II.)
U TpakTUKaM mpencrtaBieHbl B [lonoxennn «O MOIyJIbHO-PEUTHHTOBOW CUCTEME
oOyueHusi CTyAeHTOB JlareCTaHCKOro TOCYyAapCTBEHHOIO  YHHMBEPCUTETAy,
yTBepKAeHHOM yueHbIM CoBeToM JlarrocyHuBepcuTera.



YpoBeHb OCBOCHMSI YYEOHBIX AHUCHUUIUIMH OOYYaIOUIMMUCS OINpEeAesieTcs
CIEAYIOIIMMU  OLEHKAMH: «OTJIMYHO», «XOPOILIO», «YJIOBJIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIIBHOY.

OueHKkM  «OTIUYHO»  3aciyXUBaeT OOydaroluics, OOHapyKUBIIHUMA
BCECTOPOHHEE, CHCTeMaTH4ecKoe U TJIy0oKoe 3HaHMEe Yy4eOHOro wmarepuana,
yMEHUE CBOOOJHO BBINOJHATh NPAKTUYECKUE 3a/laHUsl, MPEAYCMOTPEHHbBIC
MIPOTrPaMMOM, YCBOUBIINK OCHOBHYIO JIUTEPATYPY U 3HAKOMBIHN C IOMOJIHUTEIBbHON
JUTEPATypOr, PEKOMEHIOBAaHHON IIPOTPaMMOM.

O1eHKN «XOpOIIO» 3acIyKHBACT OOYUaIOUIUIICs, OOHAPYKUBIIUN IOJHOE
3HaHME Y4YeOHOTro Marepuasna, YCIEIIHO BBINOJHIIOMMUNA MPEAYCMOTPEHHBIE B
IpOrpaMMe IPAKTUYECKUE 3aJaHMs, YCBOMBIIMM OCHOBHYIO JMTEPATypYy,
PEKOMEHOBAHHYIO B IPOrpamMMe.

OueHku «YZIOBJIETBOPUTEIBHO» 3aCIyKUBAET oOyuJaroluiics,
OOHapy>KMBIIMIA  3HAHUS OCHOBHOTO Yy4eOHOro wmarepualia B  oOBEME,
HEOOXOUMOM MJisl JajibHelIIeld yueObl U mpencTosiel padoTel mo npodeccun,
CIIPABIIOLIUICA C BBIIOJIHEHUEM I[PAKTUYECKUX 3aJaHUH, IPEAYyCMOTPEHHBIX
[IPOIPaMMOM, 3HAKOMBIX C OCHOBHOM JIMTEPATypOM, PEKOMEHJIOBAaHHOU
IIPOIPAMMOMN.

OneHka  «HEYAOBJIETBOPUTENBHO»  BBICTABISIETCS  OOydaromiemycs,
OOHapy)XMBIIEMY TpoOenbl B 3HAHUSAX OCHOBHOTO Yy4yeOHOro Marepuaa,
JOMYCTUBIIEMY NPUHIMIUAIbHBIE OMIMOKM B BBIIOJIHEHHH IPETyCMOTPEHHBIX
MPOrpaMMON MPAKTUYECKUX 33 TaHUM.

7.1. IlepeyeHb KOMMETEHIIUNA C YKa3aHUEM 3TANoOB UX (POPMHUPOBAHUS B MPOIECCE
OCBOEHHSI 00pa30BaTEIbHON TPOTrPaAMMBI.

[lepeyeHb KOMMIETEHIMI C yKa3aHUEM 3TANOB UX (POPMUPOBAHUS MPUBEACH
B ONMCAaHUU 00pa30BaTEIbHON MPOrpaMMBl.

Kon u HauMeHoBaHue | Kon u | [Inanupyemsie pesynbrarsl | [Iponenypa
komnetreHuu u3z ®I'OC BO HauMEHOBaHHE | 00y4eHHUS OCBOCHMS
WHJIMKaTopa
JIOCTHKCHHS
KOMIIETEHITHMI
OK-7: Buaem. OCHOBHBIC | Y CTHBIN
CriocobHOCTH K 0COOEHHOCTH CTPYKTYPHI U | OIIpOC,
CaMOOpTaHU3alnu U CBOWMCTB HAHOMATEPHUAJIOB, | TUCbMEHHbBIN
€aM000pa30BaHHUIO UMETh TpejacTaBlieHue o0 | ompoc,
OCHOBax TEXHOJIOTUU | pedepaTsl
HaHOMAaTepHUaJIOB;
Ymeem :mcons3oBarth TIucbMEHHBIH
OIIK - 2: CIIeMAIU3UPOBAHHBIE ormpoc
CrocoOHOCTD BBISIBIISIT 3HAHUS B obmnactu
€CTECTBEHHOHAYYHYIO HaHOCTPYKTYPHBIX
CYILIHOCTh HpOGHCM, MaTepruajaioB AJid OCBOCHUA
BO3HHUKAIOMINX B X0JIe HpO(I)I/IJ'IBHLIX JUCHUITINH
npodecCHOHANBHOM (8 COOTBCTCTBUM c
JIeATEeIIbHOCTH, TPUBJICKATh IS HallpaBJICHUEM
UX PEUIEHUs] COOTBETCTBYIOIINI IOArOTOBKH
(bU3HKO-MaTEMATHICCKUN «JNeKTPOHHKA U




anmapaTrnpodeccuoHaIbHON HaHODJICKTPOHHUKA) u

JIESITEIIbHOCTH JaJIbHEN I EH

IK - 3: MIPaKTHYECKOMN Munu -
I'oTOBHOCTE aHAIM3UPOBATH U JIeATEIIbHOCTH. KOH(epeHIHs
CHUCTEMaTU3UPOBATH Bnaoeem: HaBBIKAMHU | C 3aIlUTON
pe3yJIbTaThl HCCIIE0BaHUN, BbIOOpa KOHKDETHOH | pedeparoB
NPEACTABIATh MaTepuagbl B TEXHOJIOTMM C  y4E€TOM

BHJIE Hay4HbIX OTYETOB, 0coOEeHHOCTEl M CBOICTB

nyOIMKaui, npe3eHTanui HAaHOMAaTEpHaJIOB JUTSt

JJIEKTPOHHBIX  YCTPOWCTB
3aJaHHOTO0 HA3HAYCHUS C
y4ETOM JIOITYCTUMBIX
Harpysox, BIIUSTHUSA
BHEIIHUX  (aKTOPOB U
CTOMMOCTH HaBbIKaMU
UCCJIEIOBAaHMSI  OCHOBHBIX
XapaKTEPUCTHUK
HAaHOMATEPHAJIOB.

7.2. TunoBble KOHTPOJIbHbIE 32 IAHUSA
Koumponwvuwie sonpocut
0151 CAMOCHLOAMENbHOU OUECHKU KAYeCmEad 0C80CHUS
oucyunaunvi«Hanocmpykmyphnoie mamepuaiovy)

[aiiTe onpeaeneHrne NOHATUS «HAHOTEXHOJIOTHUSD.

Kakue 00beKThl u3y4aeT HAHOTEXHOJIOT U ?

C yeM cBsI3aH MMPOKUI UHTEPEC K HAHOMATEpHUanam?

OxapakTepu3ynTe OCHOBHBIE PA3HOBUIHOCTA HAHOMATEPHUAIIOB.

[lepeuncnure NPUOPUTETHBIE HAMPABIICHUS PA3BUTHSI HAHOTEXHOJIOTHH.

YeMmy COOTBETCTBYET B aTOMHOM MaciiTadbe 1 HaHomeTp?

Kakue pusnueckue siBieHUs ONpeAessiioT BOSBHUKHOBEHNE OCOOBIX CBOMCTB

B 00bEKTaX HAHOMETPOBOTO MacIiTada?

UTto Takoe KBaHTOBBIN pa3MepHbIil 2P dexT?

9. UYT0 Takoe KBaHTOBAs MPOBOJIOKA U KBAHTOBAsI TOYKA?

10. Kakux aBa OCHOBHBIX IOJXO0/a UCIIOIB3YIOTCS sl (hOPMUPOBAHUS
HaHOCTPYKTYp?

11. Kakumu pa3Mepamu 3epeH (CJI0€B, BKIIOUEHHUH, MOp) XapaKTepus3yrTCs
HAaHOMAaTEepUAIIbI?

12. B 4em cXx0JCTBO M pa3inune KJIacTepoB, HAHOYACTHUI] M HAHOTIOPOIIKOB?

13.  JlaiiTe oOmIyt0 XapaKTepUCTUKY CTPYKTYPBl HAHOMATEPHAJIOB.

14.  Yro sBiISIETCS XapaKTepHONH OCOOCHHOCTHIO CTPYKTYPhl HAHOMATEPUAIOB?

15. 3amumure COOTHOIIEHHS, OIMCBIBAIONIME 3aBUCHUMOCTH OOIEH 01U
IIOBEPXHOCTEN pas3lesia, a TAKXKE JI0JEeH MEK3EPECHHBIX I'DAHULl U TPOWHBIX
CTBIKOB OT Pa3MepPOB KPUCTAJJIUTOB.

16. Kakue MerTonbl MO3BOJISIOT MOJYYUTh MaKCUMalbHYIO HH(GOPMAIUIO O

CTPYKTYyp€ HaHOMATEPHUAIOB?

NogohkowdE

0
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o1.

Kakue napameTpbl OUEHUBAIOT MPU U3MEPEHUHU Pa3MEPOB 3€PEH, a TAKKE
pa3MepoB YacTHI], BKIIOYEHUHN U TIop?

OxapakTepu3ylTe OCHOBHBIE THIIBI pacHpeleSICHUsI KPHUCTAJUIMTOB IIO

pazMepam.

OnummTe OCHOBHBIE TUIIBI 1e()eKTOB B HAHOMAaTepuaiax.
MoryT 11 HaHOKPHUCTAJUIBI OBITH 0€371e(DeKTHBIMU?

Kakue ocHOBHbBIE TUTIBI TUCIOKAIMN HaAOII0/Ial0TCs B HAHOKPUCTAITUTAX?
Kaxk MeHsieTcs mapaMeTp peleTKd ¢ U3MEHEHUEM pa3Mepa KPUCTAILIIUTOB?
[ToueMy B CTpyKType HaHOMaTepuaaoB GUKCUPYETCS HATUIUE CBOOOIHOTO

oonrema?

[lepeunciiiTe OCHOBHBIE CTPYKTYPBI HAHOIIOJIMMEPOB.

Yro Takoe namenn?

UYrto Takoe OJIOK — COTTOTMMEPHI?

Yro Takoe TemruiaTel? ['1€ OHU MOTYT UCTIOIB30BATHCS ?

Yem oTauvaeTcst CTpyKTypa CynpaMoJIeKyIIpHBIX MaTepUaIOB?

B ueM 3aknrogaroTcs mpoueccsl caMOOpraHu3aun?

[IpuBeauTe MpUMeEphI MPOLECCOB CAMOOPTaHU3ALIUN.

UTo Takoe Maru4eckue KiacTtepol?

Kaxkue dhopmsl yriaepona Bam uzBectnsi? KakoBa ux ctpykrypa?

Uro Takoe dymiepeHsi?

KaxoBo ctpoenue momnekyisl Cgp?

Yro takoe ¢ymieput? KakoBsl ero cBoiicTa?

Yro Takoe yriepoaHsieHaHOTpYOku? KakoB ux pazmep u gpopma?

Kakue aBa Tuna HaHOTPYOOK W3BECTHBI?

KakoBbl 371€KTpOHHBIE CBOMCTBA HAHOTPYOOK?

Kak cTpykTypa HaHOTpYyOOK BIIMSIET HAa UX 3JIEKTPOHHbIE CBOKCTBA?

[Tepeuncnure BO3MOKHbIE IPUMEHEHHSI YTIIEPOJHBIXHAHOTPYOOK.

UYrto Takoe rpaden?

JaiiTe o0I1yI0 XapaKTepUCTUKY TyOYIISIPHBIX U TYyKOBUYHBIX HAHOCTPYKTYD.
Kaxue BapuaHThI CBEpTHIBAHUS PA3TUYAIOT JAJI OAHOCIONHBIX TPYOOK?
Morytr nu Habmonatbess TyOyJsIpHbIE CTPYKTYpbl B HEYIJIEPOJHBIX

Marepuanax?

KakoBel  ocoOeHHOCTM  TpOSBICHHS  pa3sMepHbIX  d(PdekToB B

HaHOMAaTepHasax.

OxapakTepu3yiiTe KBAaHTOBbIE CTEHKH, IIPOBOJIOKH, TOUKH.
Kak MeHsieTcs mMprHa 3anpeieHHON 30Hbl M COEKTP JTIOMUHECLUEHIINH PU

YMEHBIIEHUH pa3Mepa 3epHa B HaHOMaTepuanax?

[lepeuniciure OCHOBHBIE (DAKTOPHI, BIUAIOINIME HA HEPABHOBECHOE

COCTOSIHHE HaHOMAaTEPHUAJIOB.

KakoBbl 0COOCHHOCTH (OHOHHOTO CHEKTpa W TEIUIOBBIX CBOMCTB

HaHOMATEepUAJIOB?

Kak MeHsieTcs TermnoeMKoCcTh HAHOMATEPUAIOB B 3aBUCUMOCTH OT pa3mepa

KpUCTAJLIUTA?

[Touemy MeHsieTcst (POHOHHBIN CIEKTP U TEIJIOBBIE CBOMCTBA MaTEPHAJIOB

IPY YMEHBIIIEHUN Pa3MepPOB KPUCTAIIIUTOB?
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61.

62.

63.
64.
65.

Kak Bauser pasmep KpPUCTAIMTOB Ha KOI(Q(OUIMEHT TEPMUUYECKOTO
pacIIMpeHys U TEMIIEPATyPy IJIABICHHsI HAHOMATepUaioB?
Oxapakrepusyite BIMSHHE DPA3MEPOB KPUCTAJUIUTOB HA JIIEKTPUUECKHUE
CBOMCTBAa HAHOMATEPHAJIOB.

Kak Biusier pa3Mep yacTul] HAHOMaTEpHUaIOB Ha KPUTUUYECKHE MapaMeETPhbI
CBEPXIIPOBOJHUKOB?

Oxapakrepu3yiiTe MarHUTHbIE CBOMCTBA HAHOMATEPUAJIOB.

Bo3MOkHO 111 13MEHEHNE MPUPOIbl MATHUTHBIX CBOWCTB MPH YMEHBIICHUH
pa3Mepa 3epHa B HaHOMaTepuanax?

Yrto Takoe MarHUTOKAIOpUIECKUi 2 HeKT?

Kak mensieTcss mpoyHOCTh, TBEPAOCTh U TUIACTUYHOCTH MPU YMEHBIICHUH
pa3Mepa 3epHa B HaHOMaTepuanax?

Onumurte meton ['neittepa.

Oxapakrepusyite KiIacCU(PUKALUIO KOHCOJUANPOBAHHBIXHAHOMATEPHUAIIOB
10 METOJIaM U3TOTOBJIEHMSI U TUIIAM CTPYKTYPBHI.

[lepeuncnure OCHOBHBIE  METOJABI  TOJYYEHHS  YJIBTPaJAUCIEPCHBIX
HOPOILIKOB.

[lepeuncnure AOCTOMHCTBA M HEJOCTATKU BBICOKOIHEPTETHUECKOIO MU
MEXaHOXMMHYECKOTO CUHTE3A.

Kak ¢popmMupyrorcst rerepocTpyKTypbl C KBAHTOBBIMU TOUKAMU?
OxapakTepu3yiTe METO/IbI MTOIYICHUS YTIAECPOIHBIX HAHOCTPYKTYP.
OxapakTepu3yiiTe TMEpCINEKTUBBl MPUMEHEHHs HAHOMAaTEPHAIOB B
AIIEKTPOHHUKE.

Ilpeonazaemvie memut peghepamos no oucuunaune « Hanocmpykmypnote

mamepuaiiol)

1.HaHnocreka.

0N LN kA~ W

. HaHOKOMITO3UTHI.

. [lopuCTBIN KPEMHUN.

. Buckepsl.

. [1oJyIipOBOTHUKOBBIE CBEPXPELIETKH.
. DOTOHHBIE KPUCTAILIHI.

. Hanononumepsr.

. OynnepeHsl.

9. YrieponHbie HAHOTPYOKHU.

10.
11.
12.
13.
14.
15.
16.
17.
18.

[Inenku Jlearmiopa — bromxkerra.

BT cBepXnpoBOIHUKH.

CymnpaMoneKyIsipHbIE CTPYKTYPBI.

CamMocOopka 1 Kataius.
OOBEMBICHAHOCTPYKTYPHBIE MaTEpUAJIBI.
Hanoanmas : cBoiicTBa ¥ OJy4YEHHUE.
Kepamnueckne HaHOMaTEpHUAIIbI.
CamMoopranu3zaius 1 caMoCOOpKaHAHOCTPYKTYP.
JIHK kak KOMIIOHEHT HAHOCTPYKTYP.
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MHOrOKOMITOHEHTHBIE HAHOCTPYKTYPHBIE TIJICHKHU.
HoBebiii HaHOMaTepuanrpadeH.

Ilpumepnuvie KonmponvHsle padomoi
no oucyunaune «Hanocmpykmypuvie mamepuano)

Bapuanm 1

JlaiiTe onpeaeneHrne NOHATHS «HAHOTEXHOJIOTHUSD).

Kak kmaccuuuupyroTcss HaHOCTPYKTYpbl 1O  BEJIMYMHE  Pa3MepoB
CTPYKTYPHBIX 3JIEMEHTOB?

UTO Ha3bIBAIOT TOYKOU KacaHus?

KakoB0O MUHMMaJIBHOE YMCJIO aTOMOB B Ki1actepe?

Kakue mapaMerpsl OLICHMBAIOT NPHU H3MEPEHUU Pa3MEPOB 3€pPEH, a TAKKE
pa3MepoB YacTHUll, BKIFOYEHUN U 1TOp?

O 4eM roBOPUT HOPMAJIBHOE pPACIpPEACICHUE YACTUL] HAHOMATEPHUAJIOB IO
pa3mepam?

YUTo NOHMMAIOT MO, «MOJIEKYJISIPHBIMU KOHTEHHEPAMM»?

Kakue tuna HaHOTpyOOK 10 CTpyKTYpe Bam nzBecTHbI?

Kakas cBsi3p Mexy QyiiepeHaMu 1 HAaHOTpyOKaMu

. Uto IIpOUCXoauT C BHGMGHTapHOﬁ STYCHKOM B TBCPAOM TCJIC IIPH IICPCXOJAC B

HAaHOMETPOBYIO 001aCTh?

Bapuanm 2

Kakue 00beKThI H3y4aeT HAHOTEXHOJIOTUs?

[lepeunciure METOABI TOJTYEHUSKOHCOIUIUPOBAHHBIXHAHOMATEPHATIOB.

Uto Takoe KBaHTOBAs MMPOBOJIOKA?

O 4YeM CBHIETENBCTBYET «MyapoBblii y30p» mpu [IOM? Uto ot coboi
MIpEe/ICTaBISACT?

UeM oTiamyaeTcs TPOMHOM CTBHIK OT TPaHUIbI pa3aena’?

OxapakTepu3yWTe OCHOBHBIE THUIIBl PACHOpPENENCHUs KPUCTAUIUTOB IIO
pazMepam.

[TpuBenure HambOosee W3BECTHBI MpUMEpP MPOLECCOB CaMOOPTraHU3ALUU
OMOJIOTMYECKUX 0OBEKTOB?

Yro Takoe yriaepoaHsieHaHOTpYOku? KakoB ux pazmep u gpopma?

MoxeT 1 pysiepeH UMEeTh KPUCTAJUIMUYECKYIO CTPYKTYpPY?

Yro sBusercs HauOosnee BEpPOATHOW NPUYMHOM YMEHBIIECHUS Mepuojaa
PEETKHA MAJIBIX YACTHUIL [10 CPABHEHUIO C MACCUBHBIM BEIIECTBOM?

Bapuanm 3

C yeMm CBsA3aH MIUPOKUI UHTEpPEC K HAaHOMaTepuaiam?

UTO OTHOCAT K KOHCOJIMAUPOBAHHBIM HAaHOMAaTEpUaiam?

Uto Takoe KBaHTOBasi TOUKA?

O yeM roBoOpuUT JorapuMHUUECKU - HOPMAIBLHOE pacCIpeseieHue pa3MepoB
3epeH HaHOMAaTepHuanoB?

UeM oTiamyaeTcs TOUKa KacaHus OT TPaHUIIbl pasjaena?
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OnumuTe OCHOBHBIE THITHI Je(DEKTOB B HAHOMAaTepHrasax.

Uem oTiiMyaeTcs CTPYKTypa CyNpaMoIeKyISIPHbIX MaTEpUaIOB?

Urto Takoe QysinepeHsi?

Kakue BapuaHTBl CBEpTHIBAHUS PA3IMYAIOT JIJIs1 OTHOCIONHBIX TPYOOK?

. Kak MensieTcst cTpykTypa TBEpbIX TEJ IPH Mepexoe B HaHOAHANa30H ?

Bapuanm 4

OxapakTepu3yiTe OCHOBHBIE Pa3HOBUIHOCTH HAHOMATEPUAJIOB.

[IepeunciTe IPUOPUTETHBIE HANPABIICHUS PA3BUTHS HAHOTEXHOJIOTHH.

UYT0 Ha3BIBAOT CYNPAMOJIEKYJIIPHBIMHU CTPYKTYpaMu?

Yro Takoe kBaHTOBas siMa’?

Kakue TpanquuroHHbIe MaTepraibl MOXKHO OTHECTH K HAaHOMaTepHuaiam?
MoryT 11 HaHOKPHUCTAIUIBI OBITH 0e3/1e(DeKTHBIMU U ITOYeMYy?

UYro Takoe TeMIuiatsl? [ 1€ OHM MOTYT HUCTIOJIB30BATHCS ?

Yro Takoe xupanbHOCTH? JJIA XapakTEpUCTHKM KAaKMX BEIIECTB OHA
WCTIOJIB3YETCS?

JlaiiTe oOUIyI0 XapaKTEpUCTUKY JTYKOBUYHBIX HAHOCTPYKTYP.

CnpaBeuiMBO M YTBEPKIACHHUE, YTO MEPEXOJ OT MACCUBHBIX KPHUCTAIOB K
HAHOYACTHIIAM COIIPOBOXKIAETCS M3MEHEHHEM MEXKATOMHBIX PACCTOSIHUM H
NEPUOJIOB KPUCTAININYECKON PEIIETKH ?

Bapuanm 5

Kakumu paszmepamu 3epeH (ClIOEB, BKIIOUCHHM, IOp) XapaKTepU3YIOTCS
HaHOMAaTEPHAIIbI?

Kak xnmaccupuuupytorcsi HaHoOMaTepHallbl MO XUMHUYECKOMY COCTaBy H
pacnpeneneHuto ¢as?

B 1em cx0acTBO U paznuuue KJIacTepoB, HAHOUYACTUI] 1 HAHOTIOPOIITKOB?
3anummMTe COOTHOILICHMS, OINKCHIBAIOIIUE 3aBUCUMOCTh OOIEH  J0JH
MOBEPXHOCTEN pa3zelia OT pa3MEPOB KPUCTAJUIUTOB.

[loueMy B CTpyKType HaHOMAaTepuUasioB (PUKCUpyETCS HaJIMYUE CBOOOHOIO
oObema?

Uto Takoe 0JIOK — CONOTMMEPHI?

KakoBo ctpoenue monekynbl Cgy? Kak Ha3pIBaeTCst 3TO BEIECTBO?

Kakue BapuaHThl CBEpTHIBAHUS PA3IUYAIOT JJISI MHOTOCIONHBIX TPYOOK?
Kakue tumbr nedekToB MOTyT HaOmOAaThCs B TpPaHUIAX —pasjesa
KOMITAKTUPOBAHHBIXHAHOKPUCTALITUYECKUX MaTepUaIoB?

O 4eMm CBUAETEILCTBYET HAJIMYME MIUPOKOrO pacHpeieseHus Mo pa3Mepam
3€pEH a HaHOMaTepuanax?

Bapuanm 6
Uro siBisieTcs XapaKTepHOU 0COOEHHOCTHIO CTPYKTYPhl HAHOMATEpUaJIOB?
JaiiTe 0011yI0 XapaKTepUCTUKY CTPYKTYPbhl HAHOMATEPHAJIOB.
Kakyto CTPYKTYPY UMEIOT MEX3EepEHHbIE IPaHUILIBI B
KOHCOJIMINPOBAaHHBIXHAHOMATEpHAJIax ?



4. Yrto Ha3bIBAOT TPOMHBIM CTHIKOM?

5. Kak meHsiercs nmapaMeTp peuieTkyd ¢ K3MEHEHUEM pa3Mepa KPUCTAITUTOB?

6. Yro Takoe namenu?

7. Kaxkue dhopmsl yrieposa Bam uzBectHol? KakoBa ux crpykrypa?

8. Moryr nu Habmonatbcss TYOYJIsIpHBIE CTPYKTYpPBI B HEYIJIEPOIHBIX
Marepuanax?

9. Kakoil yueHbIil BBEN MOHSTHE «HAHOMATEpUAT» M MPEUIOKUIT METON HUX
HOJIY4ECHUS ?

10. Yem oTnuyaeTcs CTPYKTypa YTIAEPOIHBIX HAHOTPYOOK THIA «Todp» OT THMa
«BUT — 3ar»?

Bapuanm 7

1. Kakue ¢usndeckue SBICHUS ONMPEACIISIOT BOSHUKHOBEHUE OCOOBIX CBOMCTB B
00BEKTaX HAHOMETPOBOTO MaciTaba’?

2. Yrtocoboi mpeacTaBistoT kiactepbl? UTo sBIsSETCS BEpXHEH TpaHUIIeH
KJIACTEpPOB?

3. Kakue w™eTonpl MO3BOJSIOT TOJYYUTh MAaKCUMalbHYI0 HWHMOpPMAIUIO O
CTPYKTYypE HaHOMATEPHUAIOB?

4. Yto Takoe uxocasap?

5. 3amuumMTe COOTHOIIECHHUS, OMUCHIBAIOIIUE 3aBUCUMOCTh J10JIEH MEK3EPEHHBIX
TPAHMI] U TPOMHBIX CTHIKOB OT Pa3MepPOB KPUCTAJIIIUTOB.

6. Kakue oCHOBHBIC THUTIBI TUCIOKAITUN HAOIOIAIOTCS B HAHOKPUCTAIUTATAX ?

7. Ilepeunciure OCHOBHBIE CTPYKTYPhl HAHOIIOJIUMEPOB.

8. Uro Takoe rpaden?

9. JlaiiTe OOIIyIO XapaKTEPUCTUKY TyOYISIPHBIX

10. ITouemy B o00BeME KPHUCTAUIMYECKUX 3E€PEH NPAKTUYECKH OTCYTCTBYIOT
TUCIIOKauu?

7.3. MeTonuueckue MaTepHuaibl, ONMPEASSIONINE MPOIEAYPY OLICHUBAHUS 3HAHUM,
YMEHHUM, HABBIKOB M (WMJIM) ONBITA JCSITCIBHOCTH, XapaKTECPU3YIOIIMX OTarlbl
dhopMUpOBaHUS KOMITCTCHITHIA.

KoHnTponb ocBoeHus O6akanaBpaMu JTUCHUIUIMHBI OCYLIECTBIISETCA B paMKax
MOAYJIBHO - PEUTHHroBOM cucteMbl B JIM, BKIIOYAIOMKUX TEKYIIYIO,
IIPOMEKYTOUYHYIO U UTOTOBYIO aTTECTALIH.

[Io pesynpraram TEKyIIETO M MPOMEXKYTOUYHOIO KOHTPOJS COCTABIISIETCS
aKaIEMUYECKUM PEUTUHI MATUCTPA MO KAXKJIOMY MOJIYJIO M BBIBOAWUTCA CPENHUMN
PEUTHUHT IO BCEM MOIYJISIM.

[Io pesymbraTaM HMTOrOBOIO  KOHTPOJISI MAarucTpa  3aCUHUTHIBACTCS
TPYAOEMKOCTh JUCHUIUTUHEI B JIM, BbicTaBisercsa nuddepeHupoBaHHas OTMETKA
B IPUHATOHN cucTteMe OaioB, XapaKTepU3yIolasi KaYeCTBO OCBOEHUS CTYACHTOM
3HAHWUM, YMEHUWM U HABBIKOB 110 JTAHHOW JUCUUIUINHE.

B cooTrBeTcTBUM ¢ y4eOHBIM IJIAHOM MIPEIYCMOTPEH 3K3aMEH BO BTOPOM
ceMecTpe.



Dopmbl KOHMPOQA: TEKYIIUHA KOHTPOJb, ITPOMEXYTOUYHBIM KOHTPOJIb IO
MOJYJII0, HWTOTOBBIM KOHTPOJb MO JUCHUIUIMHE NPENIoiaralT Ccleayromiee
pacrpejenieHue 6aioB.

Texywuti KOHMpPOb:

" JIOCEIIAEeMOCTh 3aHATHI 5 OaioB

" AKTUBHOE y4acTHeE Ha 3aHATUAX _250aJ10B

"  BBINOJHEHUE JIOMAIHUX (ayAUTOPHBIX) KOHTPOJBHBIX pab0T S0aIoB

" HamMCcaHWe W 3amuTa peeparoB S OamioB

MakcumanbHOE CyMMapHOE KOJUYECTBO OQJIIOB IO pe3yibTaTaM TEKYIIeh
paboTHI 151 KaxK10ro Motyist — 40 6aios.

IIpomesicymounwiti KOHmMpoOIb OCBOCHHS YU4€OHOTO MaTepHalia 1Mo KaKIOMY
MOYJTIO TIPOBOJIUTCS MIPEUMYIIIECTBEHHO B (hOpME TECTHPOBAHUAI.

MakcuMallbHOE KOJIMYECTBO 0ajioB 3a MPOMEXKYTOUYHBIH KOHTPOJIb IO
olHOMY Moaynto - 60 6aioB. Pe3ynabTaThl BceX BUOB yueOHOM JESTEIHHOCTH 32
KQK]IbIF MOJTYJIbHBIN TIEPHO/] OLICHUBAETCSI PEUTUHTOBBIMU OaJljlaMu.

MuHUMaNbHOE KOJUYECTBO CPEIHUX OaioB MO BCEM MOJIYJISAM, KOTOPOE
JTAeT TMPaBO CTYJCHTY Ha TMOJOXUTEIbHbIE OTMETKU 0€3 HTOrOBOTO KOHTPOJIS
3HAHUM:

- oT 51 10 69 6anna — yJ0BIETBOPUTEIHHO

- oT 70 1o 84 Gara — XopoIo

- oT 85 1o 100 6anna — OTIIMYHO

- oT 51 u BbILIIE - 3a4eT

Hmozoswiii konmpons MO TUCUUILUIMHE OCYIIECTBIACTCS MPEUMYIIIECTBEHHO
B (opMe TecTupoBaHUS MO OATLHO-PEUTHHIOBOM CHCTEME, MaKCUMaJIbHOE
KOJIMYECTBO KOTOPBIX paBHO — 100 OasmioB.

HUtoroBas oneHka mo AUCILUIIMHE BBLICTABIIIETCA B Oaiax. YIEJIbHBIA BEC
UTOTOBOTO KOHTPOJSI B HTOrOBOM OLEHKE Mo aucuuiuinHe cocrtaBisieT 40%,
cpeaHero 6asmra mo Bcem moayisim 60%.

8. IlepeyeHb OCHOBHOII W [JONOJHHUTEJNbHON Y4YeOHOM JIHUTEpPaTypbl,
HEe00X0AMMOii 1151 OCBOCHUS TUCUHUIIIMHBI.

a) OCHOBHas TIumepamypa:
1. AunnpueBckuii  P.A., Paryns A.B. HaHocTpyKkTypHblEe MaTepuabl:

VYu.mocoOue - M.M3nuentp «Axamemmsi», 2005.- 192 C. -
http://www.studmed.ru; http://free-war.net/ - na xadenpe (yueOHUK misi
penoaBaTess).

2. T'yces A.M. Hanomarepuanbl, HaHOCTPYKTYpBI, HAHOTEXHOJIOTHU. —
M.:OU3MATIIUT, 2005. — 416 C. - http://booksee.org/book/757884;
http://www.studmed.ru; na kadenpe (yaeOHUK I pernogaBaTesis).

3.  Crapoctun B.B. Marepuanst u metoasl HanoTexHojorun — M.:BHUNOJIM,
Jlabopatopus 3nanwuii, 2008 - 431 C.— 10 sk3. (B HayuHO¥ Oubnmoreke JAI'Y).

4. PooxonkoB JI.M. Hanomarepuanel: ydebHOoe mnocobue - M.: BMHOM.
Jlabopatopus 3uanwmii, 2012. — 369 C.— 105k3. (B HayuHO#1 6ubmoteke [AI'Y).

5. bopucenko B.E. Hanosnexktponuka: teopus u mnpaktuka. — M.: BMHOM.
Jlabopatopus 3nanuii, 2013. -366 C.— 159k3. (B HayuyHOU Oubamoreke JAI'Y).
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0) OoOnoIHUMeNbHAS TUMepamypa:

1. [Iumxwun, l'ennaguit 'eoprueBuy. HanosnexkTpoHuka: DJI€eMEHTHI, IPUOOPHI,
yCTpoOMcCTBa : yueO.nmocoOue il CTYJCHTOB BY30B, 00y4Y. MO HaIpaBJICHUSIM
210600  "HanorexHomorus", 152200  "Hanouwnxenepus", 210100
"OnexkTpoHuka U HaHo3NeKkTpoHuKka" / Ilumkun, 'ennanuii ['eopruesny, U.
M. Arees. - M. : BUHOM. JIa6. 3nanwmit, 2011. - 408 C. - 15 5k3. (B Hay4HOU
oudmmoreke JII'Y)

2. Y.llymn—wmin., ®. OysncHanorexnonoruu M.: Texnochepa 2006. — 336 C. -
http://www.studmed.ru/pul-ch-ouens-f-nanotehnologii_867d164417f.html

3. Tyces A.U., Pemmenr A.A. Hanokpucramnmdeckue Marepuanbl. — M.:
OU3SMATIINT, 2000. — 224 C. - http://www.studmed.ru/qusev-ai-rempel-aa-
nanokristallicheskie-materialy bdd3ac7aeec.html

4. Bursazp, IILA. OcHOBbl HaHOTEXHOJOTMH U HaHOMAaTEPHAIOB:y4eOHOE
nocoOue i CTYy/ICHTOB TEXHUYECKUX YHUBEPCUTETOB - MuHCK: BrImmiimas
1IKOJIA, 2010. - 304 C. — CB0OOTIHBIHT JTOCTYII:
http://avidreaders.ru/book/nanomaterialovedenie.html

9. IlepedyeHb pecypcoB HHPOPMAIHMOHHO-TEJEKOMMYHUKANIMOHHONH CeTH
«/HTEepHeT», HeOOXOAUMBIX 1JISl 0CBOCHH S JUCHHUILIUHBI.

JlareCTaHCKMM  TOCYJApCTBEHHBIM  YHHBEPCUTET HMMEET  JOCTyH K
KOMILJIEKTaM OMOJIMOTEYHOr0 (POHJAa OCHOBHBIX OTEYECTBEHHBIX M 3apyOeikHBIX
aKaJeMHUUECKUX U OTPACIEBBIX JKypHAJIOB MO MPOMIIO MOATOTOBKH OakazaBpOB
1o HanpasieHuto 11.04.03. Inekmponuka u HAHOINEKMPOHUKA.

1. DnexTpoHHO-OMOIMOTEYHAass  cuUCTema  «YHHUBEpCHUTETCKas  OuOIMoTeKa
oHnaitH» Www.biblioclub.ru moroBop Ne 55 02/16 ot 30.03.2016 . 00
OKa3aHWHM UHPOPMAIIMOHHBIX YCIYT.(HOCTYI IPojieH 10 ceHTsi0ps 2019rona).

2. Yuuepcurerckas uHpopmarmonnas cucrema POCCUSA (YUC POCCHUA).
https://uisrussia.msu.ru/loctym 6eccpOUHBIi.

3. Joctynm K3JeKTpoHHOM OuOamoTeku Ha  http://elibrary.ru  ocHoBaHHMM
nuieH3noHHoro cornamenus Mexay @I'bOY BIIO JAI'Y u «O00» «Hayunas
OnextponHas OuOmmoreka» ot 15.10.2003. (Pa3 B 5 ner oOHOBIseTCS
JUIIEH3UOHHOE COTJIAIIICHUE)

4. ®enepanbHbIi nopTan «Poccuiickoe oOpa3zoBaHue»
http://www.edu.ru/(enrnHoe OKHO AOCTyIa K 00pa30BaTeIbHBIM pecypcam).

5. @epepanbHoe xpanunuine «Equnas komnekuus nu@poBbix 00pa3oBaTeIbHbIX

pecypcoB» http://school-collection.edu.ru/

Poccuiickuii nopran «OTkpeITOro oopazoBanus» http://www.openet.edu.ru

CaiiT oOpa3oBaTelIbHBIX pecypcoB JlarrocynuBepcuteTahttp://edu.icc.dgu.ru

8. Hudopmannonusie pecypchl Hay4YHOU OoubIMOTEeKH
HarrocynuBepcutetahttp://elib.dqu.ru (mocrynm uepe3 mmatdopmy Haydroii
AJIEKTPOHHOU OnbmoTeku elibrary.ru).

9. ®denepanbHbBIHA LEHTP 00pa3oBaTEIIHLHOTO 3aKOHO/IaTEIbCTBA
http://www.lexed.ru

o
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10. http://www.phys.msu.ru/rus/library/resources-online/ -  smexTpoHHBIE

y4eOHbIE TTOCOOMs, U3/JaHHbIC MpenoaaBaTeasiMu GU3ndeckoro (axkyiabTeTa
MI'Y.

11. http://www.phys.spbu.ru/library/ - »snekrponHbie ydeOHBIE MOCOOUS,
U3JJaHHBIE  TPENoAaBaTeNssMU  (HU3HUYECKOTO ¢akynprera  CaHKT-

[TeTepOyprckoro rocyHMBEpPCUTETA.

12. MupoBasi uHTepakTuBHas 0a3a AaHHbIX SpringerLink./loctyn AI'Y
npenocTtaBiieH  corjacHo  jgoroBopy Ne  582-13SP moanucaHHBIN
MuHHCTEpCTBOM 00pa30BaHUs W HAYKH MPEIOCTaBICH MO0 KOHTpakTy 2017-
2018 1., mommucanubii I['TIHTB ¢ opranuzanusMu-nmoOeIuTeIIsIMU

koHKypca. http://link.springer.com. Jloctyn otkpsit ¢ 01.01.2018.

13. MyasTHAMCHMIIMHAPHAs OuOauorpaduueckass u pedepaTuBHasi 6a3a
nanabix SCOPUShttps://www.scopus.com. JlocTyn npeaocTaBiieH COrjacHO
cyomurieH3snonHoMy  goroBopy NeScopus/73  or 08 asrycra 2017r.
noAnvcaHHbli MuHHCTEpCTBOM OOpa3oBaHUs M HAyKW MPEIOCTaBIEH IO
koHTpakTy 2017-2018 r.r., nmoamucanueid [TIHTH ¢ opranuzanusamu-
nobenutensiMu KoHkypca. Jloctym oTkpsIT ¢ 01 cents6ps 2017 T.

14. BASAGEPremier.2KypnaasiSagePublications:http://journals.sagepub.com/.
Hoctymorkpeite 01 saBaps 2018 r.

15. MexnayHapoiHas pedepaTuBHas 0aza nanabix WebofScience -
webofknowledge.com./loctynn mpeaocTaBieH COINIACHO CYOIHICH3MOHHOMY
noroBopy Ne W0S/280 ot 01 ampens 2017r. nognucanubiii MUHHCTEPCTBOM
oOpa3oBaHMsi W HayKu TpeaocTaBieH To KoHTpakty 2017-2018 r.r.,
noanucanueii ['TIHTB ¢ opranuzanusmu-nodenurensimMu KoHkypca Jloctyn
oTKpHIT ¢ 01 anpens 2017 r.

10. Meroauyeckue yKa3aHusl s OO0yYaWIIMXCA IO OCBOCHHMIO
AUCHUIIMHBI.

CryaeHnT B mpoliecce OOy4YeHHUs TOJDKEH HE TOJIBKO OCBOUTH Y4eOHYIO
IporpaMMy, HO U NPHOOPECTH HABBIKM CaMOCTOSATEIbHOW paboTbl. CTyAeHTY
MPENIOCTABISACTCA  BO3MOXHOCTH  paboTrarh BO  Bpemsi  ydeObl  Oolee
CaMOCTOSITEJIbHO, Y€M ydaluuMmcsa B cpeaHed mkoisie. CTyneHT HOJDKEH yMETh
IUIAHUPOBATh W BBINOJHATH CBOIO pabOTy. YIElabHBIM BEC CaMOCTOATEIbHOMN
paboThl cocTaisieT o BpeMeHu 30% OT BCero BpEeMEHM M3y4aeMOoro LUKIa. JTO
OTPaXXEHO B Yy4e€OHBIX IJIaHAaXx W rpadukax ydeOHOro mpoiiecca, C KOTOPHIM
KKl CTYZAEHT MOKET 03HAKOMUTBHCS Y IPENO1aBaTels JUCHUTIINHBIL.

I'maBHOEe B mepuon OOydeHHsI CBOEH CIEUUATBbHOCTH - 3TO HAYYHUThCS
METO/IaM CaMOCTOATEIBHOIO YMCTBEHHOI'O TpyZa, CO3HATEIbHO pPa3BHUBATh CBOM
TBOPYECKHE CIIOCOOHOCTH M OBJAJ€BaTh HAaBBIKAMHU TBOpYECKOW paboTbl. s
3TOr0 HEOOXOIUMO CTPOTO COOTIOAATH TUCIUILIMHY Y4eObl U MTOBEACHUS.

YeTkoe MIaHUPOBAHUE CBOETO pPabOYEro BPEMEHU W OTHbIXa SBIAETCA
HEOOXOMMBIM YCIIOBUEM ISl YCTICITHOW CaMOCTOSATENbHOM paboThl. B 0CHOBY ero
HY>KHO TIOJIOKUTh pabouue MNpOorpaMMbl HM3y4aeMBIX B CEMECTPE JIUCIUIUIMH,
y4eOHBIN IJIaH M paclucaHUe 3aHATUN BbIBEIIMBAETCS HAa 2-M 3TaKe yueOHOro
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Kopryca. PekoMeHIyeTcs He TOJIbKO 03HAKOMUTBHCSI C 3TUMHU JIOKYMEHTaMH, HO U
U3YUYUTh HX.

ExenneBHoil ydeOHON paboTe cCTylneHTy cieayer yaenste 9-10 wacos
CBOETO BPEMEHH, T.€. IPH 6 yacax ayJIUTOPHBIX 3aHITHI CaMOCTOATENbHON padboTe
HEe00X0IMMO OTBOAUTH 3-4 yaca.

KaxnoMmy CcTyleHTy cllelyeT COCTaBJSTh €KEHEIEIbHbI U CEMECTPOBBIN
IIaHbl paboThI, a TaKXkKe TUIAH Ha Kaxabld pabouuii nens. C Beuepa Bceraa Hajo
pacnpenensaTh padOTy Ha 3aBTpa. B KOHIE KaXao0ro [OHA IesecooOpa3Ho
MOABOAUThL WTOr PabOThI: THIATEIBHO MPOBEPUTH, BCE JIM BBIMNOJHEHO MO
HAMEUYEHHOMY IUIaHy, HE ObUIO JIM KaKUX-THOO OTCTYIJICHHM, a eciu ObUIH, 1O
KAKOM IPUYMHE 3TO NPOoU301uI0. HyKHO OCyHIECTBIATE CAMOKOHTPOJIb, KOTOPBIN
SBIISIETCS. HEOOXOAMMBIM YCJIOBHEM ycCIelmHoW yueOwl. Ecmam 4To-TO OCTanmoch
HEBBITIOJITHCHHBIM, HEOOXOAMMO H3bICKATh BPEMS ISl 3aBEpPIICHUS 3TOHW YacCTH
paboThl, HE YMEHbIIasi 00beMa HeJIEILHOTO TIaHa.

Pabooma na nexuuu

Ha nexuusix cTyieHThI Oy4aroT caMble HE0OOXOIUMbIE JaHHBIE, BO MHOTOM
JOTIONHSIOMNE Yy4eOHUKH (MHOTJA Jlake HX 3aMEHSIONME C MOCJIEeTHUMU
JOCTUKEHUSIMU HAyKU. YMEHHE COCPEJOTOYEHHO CIIyllaTh JIEKIWH, AKTUBHO,
TBOPYECKH BOCIHPUHUMATH M3JIara€Mbl€ CBEJICHUS SIBIIAETCS HEMPEMEHHBIM
YCIIOBUEM HUX TJIyOOKOTO W MPOYHOIO YCBOCHHMSI, a TaK)KE€ PAa3BUTUS YMCTBEHHBIX
CIIOCOOHOCTEHM.

Cnymianvue W 3amMch JEKIWA - CJIOXKHBIE BHJABI BY30BCKOW pabOTHI.
BHumaTenbHOE  CiyllaHME M KOHCIEKTUPOBAHWE JIEKUMH  MPEIosaraet
WHTEHCUBHYIO YMCTBEHHYIO JI€ATEJIbHOCTh CTyleHTa. Ciylas JIeKIUH, Haao
OTBJICYBCSI MPU 3TOM OT MOCTOPOHHUX MBICIEH U JTyMaTh TOJBKO O TOM, YTO
u3JlaraeT mpenojaBareiab. KpaTkue 3amucu JIEKUUWA, KOHCIEKTUPOBAHHME HX
MIOMOT'a€T YCBOUThH MaTepHUall.

Buumanue denmoBeka HeycToWumBO. TpeOyroTcs BOJIEBBIE YCHUIIWSA, YTOOBI
OHO OBUTIO cocpenoToYeHHBIM. KOHCHEKT ABJSIETCS TOJE3HBIM TOTNa, KOraa
3allICaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE. DTO JOJHKHO OBITh CII€IaHO CaMUM
cTyaeHToM. He Hamo cTpeMuTbes 3amucaTh JIOCIOBHO BCHO JIeKIMIO. Takoe
"KOHCTIEKTUPOBaHKE" TPUHOCUT OOJbIIE Bpena, YeM Toyib3bl. HekoTopsie
CTYZIEHTBI MPOCAT UHOTAA JIeKTopa "untath noMmemiieHHee". Ho nekius He Moxer
MPEBPATUTHCS B JIEKIMIO-TUKTOBKY. DTO OYE€HBb BpEaHas TCHICHIUS, 10O B STOM
clly4ae CTYJCHT MEXaHWUYECKH 3alUCBhIBAET OOJIBIIOE KOJUYECTBO YCIBIIIAHHBIX
CBEJICHU, HE pa3MBbIILISISt HAJl HUMU.

3anuch JIEKIUM PEKOMEHAYETCS BECTH MO BO3MOKHOCTH COOCTBEHHBIMU
dbopmynupoBkamu. JKenaTenbHO 3amUCh OCYIIECTBIATH Ha OJHOM CTpaHUIE, a
CJIEIYIOULYIO OCTaBJISAThH ISl TPOPAOOTKH YYEOHOr0 MaTepraia CaMOCTOSTENbHO B
JOMAITHUX yCJIOBUSIX. KOHCIEKT sydine moapa3fensiTh Ha MyHKTHI, maparpadsl,
coOmrofas KpacHyto CTpoky. [IpuHnMmuansHble MecTa, ompeneiaeHus, (HopMyJibl
CJIEIyeT COMPOBOXKIATh 3aMe4aHusMu: '"BaxHO", "0c000 BaxkHO", "XOpOIIO
3alIOMHUTB" U T.IL. Iemecoobpa3Ho pa3paboTaTh COOCTBEHHYIO
"Mapkorpaduio"(3HauyKu, CUMBOJIBI), COKpamieHus cioB. He nummmm Oyner u
U3ydeHUe OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM JIEKIIMM, BCera



UCIIONB3YH HE TOJBKO Y4€OHUK, HO M Ty JHUTEpaATypy, KOTOPYIO AOMOIHUTEIHHO
pekoMeHioBan Jektop. VIMEHHO Takas cepbe3Has, KpornoTiuBasi pabora ¢
JICKIIMOHHBIM MaTEPUaIOM MO3BOJIUT IIyOOKO OBJAJETh 3HAHUSAMH.

Iloozomoeka K ceccuu

Kaxnprii  yueOHBIE  ceMecTp  3aKaHYMBAETCS  ATTECTAlMOHHBIMU
UCIIBITAaHUSIMU: 3a4€THO - 9K3aMEHAIIMOHHOMN CecCUel.

[ToaroToBKka K 5K3aMEHAIIMOHHOM CECCHMM M Cllaya 3a4€TOB M JK3aMEHOB
SBIISIETCS. OTBETCTBEHEHIIMM TiepuoJoM B pabore cryaeHta. Cepbe3Ho
MOJATOTOBUTBCS K CECCHMM M YCHENIHO CIaTh BCE 3K3aMEHbl - JOJT KaXJ0ro
CTyJeHTa. PEKOMEHIyeTCsl Tak OPraHU30BaTh CBOIO y4eOy, YTOObI NEpea MepBbIM
JTHEM Haudaja CecCHMM ObUIM CIaHbl M 3aIIMIIEHBI BCE JIabOpaTOpHBIE PaOOTHI,
CIaHbl BCE 3a4eThl, BBHIMIOJHEHBI Jpyrue padoThl, MPEAyCMOTPEHHBIE TpapuKOM
y4eOHOrO Ipolecca.

OcHOBHOE B MOJIOTOBKE K CECCHUU - 3TO TNOBTOPEHUE BCEro Marepuala,
Kypca WIHM IpeaMeTa, o KOTOpOMYy HEO0OXOIuMO claBaTh 3K3aMeH. TOJIbKO TOT
yCIIEBAET, KTO XOPOIIO YCBOMIJI YyU€OHBIN MaTepHal.

Ecnu ctyneHT mioxo paboTan B ceMecTpe, MpOmycKall JEKIUH, CIyIIan Uux
HEBHHUMATEJIbHO, HE KOHCIIEKTUPOBAJI, HE U3y4yal PEKOMEHIOBAaHHYIO JIUTEPATYpPY,
TO B IIPOLIECCE MOATOTOBKU K CECCUM €MY MPUIETCS HE MOBTOPATH YK€ 3HAKOMOE,
a 3aHOBO B KOPOTKHUI CPOK M3y4aTb BECh MaTEpHAN. A 3TO 3a4aCTYI0 OKa3bIBACTCS
HEBO3MOYKHO C/EJIaTh M3-32 HEXBATKU BpeMeHU. {1151 Takoro cryzeHTa noAroToBKa
K 9K3aMeHaM OyJeT TPYIHbIM, a MHOTJAA W HEMOCUJIBHBIM JI€JIOM, a (UHUII -
OTUYHUCJIEHUE U3 y4eOHOTO 3aBEICHHUS.

B 1HM moATrOTOBKM K 93K3amMeHaM u30eraid 4pe3MepHOM mMeperpy3ku
YMCTBEHHOM paOOTOM, Yepenyil Tpya U OTABIX.

[Ipy mnoAroToBKe K clade HK3aMEHOB CTapaiicsi Bech 00BbEM padOThI
pacnpenensaTb paBHOMEPHO IO JHSAM, OTBEIEHHBIM JUIsl IMOATOTOBKH K 3K3aMEHY,
KOHTPOJIUPOBATh KaXIbli J€Hb BBIOJHEHUS paboThl. Jlyumie, ecium MOXKHO
NEepeBBINOIHUTE T1aH. Torna Bcerna OyaeT pe3epB BPEMEHHU.

11. Tlepeyenbr WHGPOPMAIUOHHBIX TEXHOJIOTHH, HMCHOJb3yeMbIX HpPH
OCYIIeCTBJIEHMH 00pa30BaTeJIbHOIO MNpoLecca M0 AUCHHUILIMHE, BKJIKYAs
nepeyeHb MPOrPpaMMHOr0 odecrneYyeHUsi U MH(OPMANUOHHBIX CIPABOYHBIX
CHUCTEM.

Jnst mpoBefeHUs JIEKIUH MOXKET OBITh MCIOJIB30BAHO MPOCKIIMOHHOE
o0opy/loBaHUE C TOJAKIIOYEHHBIM K HEMY NEpPCOHAIbHBIM KOMIBIOTEPOM: C
HCMOJIb30BAHUEM MYJIbTUMEIUNHBIX MPE3CHTAUM W WHTEPAKTUBHOW JOCKH.
Hcnonb30BaHWEe aHUMUPOBAHHBIX MHTEPAKTUBHBIX KOMIBIOTEPHBIX JEMOHCTpALUA
Y MPAKTUKYMOB-TPEHUHTOB 1O PANY Pa3ACiIOB JUCIUIIINHBI.

TexHuueckne XapakTEPUCTUKHA MEPCOHAIBHOTO KOMIIBIOTEpPA JIOJKHBI
o0ecreuynBaTh BO3MOXKHOCTh PaOOThI C COBPEMEHHBIMU BEPCHUSIMH OTIEPAITMOHHOM
cucrembl Windows, makera MicrosoftOffice, oOcnyxuBaromux mporpamMm Hu
JPYroro, B TOM YHCJIE U CETEBOTO MPOTPaMMHOTO 00eCTIeueHNsI.

12. Onucanue MaTepHaJIbHO-TEXHHMYECKOH 0a3bl, He00OXOAUMON 1JI4



OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIUIJINHE.

MarepuanbHo — TexHUYecKas 0a3a kapeapbl HHKEHEPHOU (GUBHKHU, KOTOPas
OCYIIIECTBIISIET MOATOTOBKY Mo HampasieHuto 11.03.04 «JjekTpoHuka H
HAHOYJIEKTPOHUKA»,  TO3BOJSIET  TOTOBUTh  0akalaBpOB,  OTBEUYAIOIIMX
tpeboBanusim PI'OCBO. Ha xkadenpe umerorcs 3 ydeOHBIX W 5 Hay4YHBIX
7abopaTopuid, OCHAIIEHHBIX COBPEMEHHON TEXHOJOTWYECKOM, M3MEPUTEILHON U
JIMarHOCTUYECKOM arlapaTrypoiu; B ToM uucie GpyHKiuonupyet npoonemuas HUJI
«TBepnotenbHass  2NEKTpOHUKA».  DYHKIMOHHPYIOT  CHEIUATU3UPOBAHHBIC
ydeOHbIE W Hay4yHble JabopaTtopun: DuU3MKa W TEXHOJOTHS KEPaMHUYECKHX
MATEPUAJIOB JJII TBEPAOTEIBHOM JNEKTPOHUKH, Dusnka © TEXHOJOTHUA
TOHKOIUICHOYHBIX ~ CTPYKTYp, OJEKTPUYECKH aAKTUBHBIC JIUDJICKTPUKU B
aneKTpoHuKe, duznueckas XuMHUs HOJTYIPOBOAHUKOB U IUDJICKTPUKOB.

JlekiiMOHHBIE ~ 3aHSATUSL  MPOBOASATCA B ayJUTOPUU,  OCHAICHHOMU
MYJIbTUMEIUUHBIM MTPOCKIIMOHHBIM 000PYI0BAHUEM U MHTEPAKTUBHOU JJOCKOM.



