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1. OEJb OCBOEHUSI INCITATIINHBI

Llenbto ocBoCHMA TUCIMINIMEE! «OCHOBBI HAHOTEXHOIOTHINSIBIACTCSIBISIOTCS 03HAKOM)IC-
HUSL ¢ HOBEHIIMMIY JOCTHIKCHHUSMY M HANPABJIECHUAME PA3BHTHS B COBPEMEHHOM MeNAHCIUIITAHAD-
HOH 0671aCTH NPAKTHYECKUX HAYYHEIX 3HAHHN — HAHOTEXHONOTHAX. CTYLCHTH! II0CTIE TIPOCITYIINBA-
HUA Kypca JIOMKHEI CBOOO/IHO OPMEHTHPOBATHCS B OCHOBHEIX HAMPARICHUAX PA3BUTHS HAHOTEXHO-
JIOTUH; TOHUMATE CYTh 3(Q(EKTOB, ONPEAEIIOMMX 0COOIe (H3NKO-XUMITIECKHE CROCTBA HAHOMA-
TCPHANIOB; 3HATH OCHOBHEIC TEXHOJIOIHYCCKHUE MPOLECCHI, UCIIONIB3YeMBIE MIPH IIOIYUEHNH HAaHOMATE-
PHAJTIOB; UMETH IPCACTABICHUA O BO3MOXHOCTSX COBPEMEHHOU NMPHGOPHO-METPOIOTHHECKOH (a3b]
AUt UCCIIEI0BAHMS MATCPHAIOB ¢ HAHOMETPOBBIM IPOCTPAHCTBEHHEIM Pa3PEIICHIEM

3agaYun AMCHHIINHEL:

®  W3YUCHHC OCHOBHBLIX BUIOB ¥ CBOHCTB HaHOOOLEKTOB, HAHOMATEPHAIOB, MPHEOPOBR W
YCTPOHCTB Ha KX OCHOBE, THIIOBBIE TEXHOTOTHYECKUE TIPOIECCHI HX IONYIEHHS, BIIEMEHTHYIO (a3y, a
TalKe THIOBOE 060PYHOBaHUE, BKIIOYAs TEXHUKY MCCIIEIOBAHNSA HAHOOGBEKTOB;

* (ynnaMeHTaNbHEIE OCHOBEI IPOIECCOB CHHTE3a, AHATH3A B (YHKIHOHHPOBAHHS MaTepu-
aJIOB ¥ KOMIIOHEHTOB HAHO- H MUKPOCUCTEMHOM TEXHIKH,

e IIpuMeHEeHNE HAHOMATEPHAJIOB.

2. MECTO JUCIIUIIVIMHGI B CTPYKTYPE OIIOII BO

Huctmnnura "OCHOBBI HAaHOTEXHOJIOTHE" OTHOCHTCS K 0653aTelIbHBIM JCIUTLTHMHAM Bapyia-
tueno# wacty OIIOIL Yuraeres B 4 cemectpe u Gasupyercs Ha pamee IIOJTYYEHHEIX 3HaHH51x CTy-
AICHTOB, IPHOOPETEHHBIX B KypcaX obmed dusuxu, OH HANPaBIeH HA 03HAKOMIICHHE pa3sMepHBIX
3¢hexToB H CBOMCTB HAHOOGHEKTOB, METOJIOB WX HIONYYCHH, IpHOOPETEHUIO HABEIKOB PaGOTEI ¢
YCTaHOBKAMH II0 ITOJNYYEHWIO U JHATHOCTHKY HAHOMATEPUANIOB, Ha 0OIIee PaclIUpeHHe KOMICTEH-
[[UH CTYACHTOB B 00JACTH HAHOTEXHOIOTHH,

3HaHUS, TOMyYEHHBIE B PAMKAX M3yUeHHS JAHHON IMCIIAILIHHEL MOTYT OBITE HPHUMEHEHEI JUIs
HAMMCAHHS BBITYCKHON KBanmM(UKALMOHHON paGoTBl ¥ MUCLUIUIMH MPETIONAardioliiX H3yueHHUe
HAHOTEXHOJIOTHH.

3. KOMIIETEHITUM OBYYAIOIIETI'OCSI, POPMUPYEMBIE B PE3YJILTATE

OCBOEHUWS ANCTTUITIAHBIL (MOTYJIS)

B pesynbTate ocBOCHHS AMCHUIIIMHEL 06YHAIOIIUICS NOIKEH OBJIANCTD CIIEIYIOIIUMHU KOM-
NICTCHIUSAMU

CITOCOOHOCTBIO HCIIONK30BATL GA30BBIC 3HAHNS €CTECTBEHHBIX Hayk, MaTeMaTHKM U HUH{]OP-
MATUKH, OCHOBHBIC (DaKTbl, KOHIENIHH, IIPUHIHILI TCOPHH, CBAIAHHBIX ¢ (YHAAMEHTATRHON Hii-
(hopmaruxol u upopmaronHsMu TexHonormaMy (OITK-1),

3HaTh: QusnuKo-MaTeMaTHYeCKui annapar.

YMerTh: aHaTM3HpOBATh, PACCUMTHIBATE, TPOSKTHPOBATD KOHCTPYHPOBAT B COPTBETCTBUH C
TEXHUHICCKUM 3a[JaHMCM TUIIOBBIX CHUCTEM, HPUGOPOB, meTaneil M y3mOB HA CXEMOTEXHHUECKOM H
SJIEMCHTHOM YPOBHAX; PAasiMYaTk pasMepHble a(dekTsl (1,2,3D) B 0CoGEIX NPOSBICHHAX (PUIHKO-
XUMITMECKAX CBOHCTB HAHOMATCPHAIOR; IPOBE/UTE H3MEPEHHS U HCCIIEHOBAHMS PA3THIHLIX 06BeK-
TOB IO 33/IAHHOM METOAMKE; BBIABIIATE €CTECTREHHOHAYIHYIO CYITHOCTE IPoGiieM.

Baagern: cocoGHOCTBIO K IIPOBENSHUIO M3MEPEHUHA ¥ HCCIeNOBAHELS PasNUYHBIX 06LEKTOR
10 38/IaHHOM METONMKE; CIIOCOOHOCTRIO K aHAIN3Y, PACUETY, MPOESKTHPOBAHHIIO U KOHCTPYHPOBAHHUIO
B COOTBCTCTBUM C TEXHHICCKUM 3aJaHUEM THIIOBBIX CHCTEM, TPUGOPOB, HeTaeh u y3n013 Ha CXEMO-
TEXHUYECKOM U 3ICMEHTHOM YPOBHSL



4. CTPYKTYPA U COAEP)KAHUE TUCIIAILINHGI
O61mas Tpy0eMKOCTS JUCIHIIIHHEL COCTARIISIET: 2 3aYCTHBIC CMHNLGL, 72 4aca..
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COJEPXAHUE TUCITATLIVNHBI
JEKUNU
Paspgen 1. Knaccuuxaums HaHOOGBEKTOB W BX XapaKTepHLIe 0COOEHHOCTH: KPHCTAJUINYECKAs, Ieo-
METPUYECKast, SIEKTPOHHAS CTPYKTYPEL.
1. Knaccudrxanms HaHooGBEKTOB.
1.1, Kiraccuduxanus mmo arperaTHoMy coCTOSHHUIO.
1.2, Knaccuduxanus mo pasmepam.
1.3. Knaccuduxanus o MmeprocTH.
2. XapakTepHsie 0COGEHHOCTH HAaHOOGHEKTOR,
2.1.Kpucraymaieckas CTpyKTypa.
2.2.0neKTponHas CTpyKTypa.
2. PasmepHEble 3aBUCHMOCTH (PH3HKO-XUMUYECKUX CBOMCTB MATCPHANIOB B KJIACCHUECKOM |
KBaHTOBOM IIPHUOINKEHUAX,
2. Pasmepustit adexr.
2.1. Msmenenne Ga3oBOro paBHOBECHS B HAHOCHCTEMAX.
2.2.PasMepHas 3aBUCHMOCTE TEMIICPATYDBI IUIAB/IEHHS MaTePHAJIOB.
2.3. IloBepXHOCTHAs! SHEPTHS.
2.4. imana cBo6ogHOro pobera 3eKTpOHOB.
Pasznen 2. VicTopus pasBuTHs HAHOHAYKY U HAHOTEXHOJIOTHH,
1. VicTopHs pa3sBUTHS HAHOHAYKH H HaHOTEXHOJIOTHIL.
1.1, lpeBHAe MUBRIIM3AINY 1 HAHOTEXHOJIOTHH,
1.2. Puvapn ®eliuman u HaHOMHED,



1.3. CoBpemennoe cocTOSHIE HAHOHAYKU U IpUCYsKerue Hobemerekux mpemuii o (rizuxe.

Paspmen 3. TeXHONOTHU NONYUEHUS HAHOMATEPHATIOB.
1.@opMupoBanre MaTEepHANIOB 110 MEXAHU3MY «(CHH3Y-BBEPXY.

1. Mexanusm (OpPMUPOBAHUS «CHU3Y-BBEPX).

1.1. Kunetnueckoe ypaBHeHHS 06pa3soBaHMS HOBOH (hasbl.

1.2.Bunsr 3aponbiieoGpasosanus.

1.3, Poct sapoxsimeif HOBOM (ashl.

2. opMApPOBAHME MATEPHAIOB IO MEXAHH3MY «CBEpXYTBHM3Y.

2.1. OcoGeHHOCTH HM3MENIbUCHUST MATEPHAJIOB.

2.2, VaTeHcuBHAS IutacTrueckas ae(opMalys.

Pazgen 4. MeTozbr MEXaHHYECKOTO AMCHEPrUPOBARUS TOTYHCHIS HAHOMATEPHANIOB,
1. MeToabI MEXaHHYECKOTO AUCIIEPIUPOBAHYSL.

1.1. TTonyyenue HaHOMATEPHANIOB MEXAHUHUECKIM H3MEIBUCHUEM,

1.2, MeTobI MHTEHCHUBHOM TIIACTHYECKON Jedopmanuu.

1.3. MeToIbI MEXaHHYECKHX BO3ACHCTBHI PAsTHIHEIX cpen.
2. MeTtons! GU3HMHECKOro AUCHEPTUPOBAHES.

2. MeToIp! PU3NTecKOro QUCIeprupOBaHHSL.

2.1. Tlony4enue HaHOMATEPHATIOB PACTIELIEHHEM PACIIIABOR,

2.2, MeToan! HenapeHu - KON ACHCAIH,

2.3. BakyyM-cyGmuManoHaas TeXHOIOTHSL,

2.4, MeToABIpeBpaIeHHABTBEPAOMCOCTOSIHAM.
3. MeTosbl XuMUYECKOT0 TIOJIySeHHS HAHOMATEPHATIOB.

3.1. Ilonyuenre HAHOMATEPHUAIOB XUMUYIECKHM TIPEBPAILCHUEM.

3.2, DIEKTPOXUMHUUYECKUE METOBI.

3.3. MeTonp!, CoUeTaIONINe XUMUYUECKIE B (DU3HTCCKIe IIpEBPAIICHUS,

4. BHONOrHYeCKIeMETOIBIIONYYCHIAMATEPHAIIOB,

Pazgen 4.Meronel nMarHOCTHKY M CBONHCTBA HAHOMATEPHANOB.

1. Onpenenenue AUCTIEPCHOCTH MATEPHATIOB.

2. MeTomb! OTIpesieIeH s 3JIEMEHTHOTO COCTaBa

3. MeTons! aHanu3a (pasoBoro cocraBa

4. MeToRIMCCITe IOBAHHATIOBEPXHOCTHMATEPHATIOB
HckycetennoenanoopMooGpasoBanue; Iy IKOBEIC K 30HA0BLIE METOIEI nurorpaduu,

1. MonexynstpHO-JIy4yeBnas SIUTaKCHs,

2. MeToar! 30H40BOY TEXHOMOTHH.

3. ITyuxoBasHaHomHTOrpadus.

Paspen S.IIpuveHeHns HAHOCTPYKTYP B IPOM3BOACTBE H HAyKE

1. IlpnMeneHns HAHOOGBEKTOE B MPOMBIINICHHEIX TEXHOJIOTHIX,

2. TlpumeneHuss HAHOOOLEKTOB B MCHHITHHE.

3. Tlpumenerns HaHOOGBEKTOB B POGOTOTEXHHUKE.

4. Ilpumenernss HaHOOOBEKTOR B CTPOMTENBHBIX TEXHOIOTHIX.

5. MaTeMaTuiecKoeMOAe M POBAHHENHAHOTCXHOJIOT U,

5. OBPA3OBATEJIBHBLIE TEXHOJOTNU

* JICKIMOHHO-CEMHHApCKas cucTeMa O0y4deHUs (TpaaMIMOHHBIE JCKIIMOHHLIE W IIpaKTHve-
CKHE 3aHATHUS);



* case-study (noyueHue Ha MPAKTHIECKUX 3aHATHAX yUeGHEIX KeHCOB ¢ TIOCTAHOBKOM 3a/1a-
uu 1 riy6oxoif npopaboTkol mpobneMsl paspaGoTKu U peannsanuy TpeGyeMol HMHTALMOHHOM MO-
JeNn);

® MAacTep-KIacChl (ICMOHCTpAlUs Ha HPAKTHUECKUX 3aHATHIX MPUMEHEHUS NPUEMOB, TEX-
HOJIOTHH, METOJOB HMHTALKOHHOTO MOJIEINPOBAHHS Ha KOHKPETHBIX 3a1a4ax (Keticax);

® [PUMCHCHWE MYJILTHME/IMA TEXHOJOIUH (IIPOBENECHHUE JISKITHOHHEIX i CEMHHAPCKUX 3aHs-
THH C TIPUMCHCHHEM KOMIBIOTEPHBIX NMPE3EHTAMA M AECMOHCTPAIMOHHBIX PONMKOB ¢ MOMOLIBIO
npoextopa wi OBM);

* TCXHOJIOTUS DASBUTHA KPUTHICCKOIO MBIIIEHHS (IPUBUTHE CTYACHTAM HABBIKOB KPHTH-
HECKOH OLEHKH paspalOTaHHEIX UM UMHTALUOHHBIX MOZCIEH);

* MH(OPMAIMOHHO-KOMMYHUKAMOHHEIC TEXHOJIOTHH (IPUMEHEHUE HH(OPMALIMOHHEIX
TEXHONIOTUH JIJIs MOHHTOPHHTA TEKYINeH YCIeBAEMOCTH CTYACHTOR U KOHTPOITA 3HAMHI);

6. OIIEHOYHBIE CPEACTBA JJISI TEKYINETO KOHTPOJIS YCIHIEBAEMOCTU,
HNPOMEXYTOUYHOM ATTECTAIIMH 1O UTOTCAM OCBOEHUSI AUCUAIIIU-
HbI 1 YAEBHO-METOIUYECKOE OBECTIEUEHUE CAMOCTOSATEJILHOI
PABOTBI CTYJIEHTOB
a) Bonpoce! pedTHHr-KROHTPOJIS:
Bonpockl peiirnnr-gonrposas Nel:
L. B ueM Brr BumuTe IIIABHYIO NPUUVHY BEJICHCHHS HAHOTEXHONOTHH OT Jpy-
THUX OTpaciyiell HayKH M TeXHOJIOIMH:
a) UCTIONIE30BAHMSI KpaiiHe MaJLIX PasMEpOB;
0) KOOpIMHATIBHOE USMEHCHHE CBOUCTE MaTepHasIoB, UTO 00ycnaBnuBaeT peaausye-
MOCTb HEJIMHEHHEIX U YHUKANLHEIX 3 eKTOB;
B) nponaranyia 8 CMU
2. Hazosure ussectnrie Bam QopME! HAHOCTPYKTYpHPOBAHHEIX MaTepUaoB:
3. IlpuBenwTe MpEMep AMCTIEPCHBIX CPeJl, B KOTOPKIX JHCIIECPCHAS (paza Haxo-
AXTCS B TBEPIOM COCTOSHUH, & CPEJIa — B KHUIKOM: o
4. [Maitre onpenenenne pasmepromy adbdexry. [Ipusenure IPUMEPEI

5. B uem sakmowaerca mpHHIMN (OPMUPOBAHUA HAHOMATEPHAIOB IO MEXa-
HU3MY «CBEPXY-BHU3Y. KakiMu METOAMH MOXHO 3TO OCYIECTBUTE?
6. HazoBute MeTOMBI OIpEneNcH s pa3sMePOR HAHOMATEPHAIOB

Bonpocm peiiTHHr-KOHTPOJIsT No2:
HaiiTe onpeneneHUe TEPMUHY «HAHOUACTHIIAN
2. OTHecuTe HAHOTPYOKU 110 Pa3sMEPHOCTH K HYXXHEIM TpyIlIaMm:
- OZIHOMEPHEIE;
-JIBYMEPHLIE,;
-TPEXMEPHEIE;
-MHOTOMEpPHEIE;
1 JIUCTICPCHOCTH K HYKHBIM I'DYIIITAM:
-HYJIBMEpHEIC;
-OJlHOMEPHEIE;




-IBYMEpHBIC;

-TPEXMEpHBIE.

3. Ilpusenure mpuMep AUCIEPCHEIX CPex, B KOTOPBIX AUCIEpCHas (hasa Haxo-
AUTCS B XUKOM COCTOSHNH, @ CPEia — B ra30BOM; -

4. [Haitre onpenenenue pasmepromy sbdexry. [Ipubeute mpuMeps!

5. B wem sakmovaercs npuEIMI (OPMHPOBAHHS HAHOMATEPHAIOB 10 MeXa-
HASMY — «CBEPXy-BHH3».  Kakumu  MeTOmaMM  MOXHO  3TO  OCYINECTBHUTL?

6. crionb3oBanye HAHOMATEPHAIIOB B IPEBHUX IUBHITH3AIINSIX;
7. HaroTexHONOTHE B pOGOTOTEXHHKE:
8. HazoBuTe METOMBI ONPENENeHHs AUCIEPCHOCTH MATEPHAIOB
9. OmacHOCTE HAHOOGBEKTOB JYIS KUBOU TIPUPOIE]

Bonpoce! pedTHRT-KoOTpOoIs No3:

1. HamocTpyKTypb! U HaHOTEXHOJOTHH: HAHOTPYOKH, OXHOATOMHEIE CIIOH, KBAaHTOBBIE TOY-
KH, TCTEPOCTPYKTYPBI U CBEPXPEIIETKY,

2. OU3NKO-XUMHWYECKHE METOJbI nosyueHuss HaHOOOBekTOR.OCHORBI  MOJIEKYILIPHO-
JTIy4eBOH 3IIUTAKCHUH,

3. OcCHOBHBIE KBaHTOBOPA3MEPHEIE S(DEKTET

4, Qu3NIECKHE OCHOBEI BHCICTpOHHOfI MHKPOCKOITHH, Tuner COBPCMCHHEIX OJICKTPOHHBIX
MHUKPOCKOIIOB.

5. MeTousr HAHOCTPYKTYPHOTO HCCIENOBAHMS KIIacTepoB. (MU3NYECKHE OCHOBEI Mace —
CIICKTPOCKOTIHH,

6. Anmaparypa 1y npoBeneHus AHPPAKLIHOHHEIX HCCIeN0BAHMTI HAHOMAaTEePHAJIOB.

7. HpI/IMCHeHI/Ie U ICPCICKTUBLI PA3BUTUSI HAHOTECXHOJIOTHU, JIEMEHTE] METPOJIOTUHN B
HaHOTCXHOJIOTHUH,

8. IIpuMeneHre HAHOMATEPHANIOB B OTAE/IBHBIX OTPACIIAX IPOMBIIICHHOCTH. [Tpumepn:
MaTeprUaNioB ¥ (PYHKIIHOHANEHOE HA3HAUEHHUE!
6) Tems! pepeparos:
1. Puvapn ®eltimaH U HaHOMUD;
2. HoGenesckas npemusino ¢pusuke 3a 2010 A, K. Tetima u K. C. Hogocéiora;
3. JlpeBHue NUBHIA3AIME ¥ HAHOTEXHOIOTHH;
4. Paspabotka PoGepra ®ymia (RobertFull) n3 Bepxiu;
5. QaHTacTHYECKUE TIPHMEHEHNS: HAHOKDYIKKA, HAHOIADT, HAHOIIMITIONH;
6. JHK-u PHK-HaHOoTeXHOMOTHN;
7. 1IpOMBIIUTEHHBII CHHTE3 MOJIEKYI IEKAPCTB I HApMaKOJIOrHIECKIX IIPEnapaTos YeTKO
onpeneneHnol Gopmsl (GrC-NenTuIb);
8. IlpuMmenenne HAHOTEXHONIOTHH B KOMIIBIOTEPHON TEXHUKE: LEHTPANEHBIE IPOLIECCOPEI;

9. IlpumMeHeHHWE HAHOTEXHONOTHI B KOMIIBIOTEpHOM ~ TexHuKe:  xécTkme pucku (GMR-
addexra);

10. I'nbxvie TorKHE SKpaHk! (THOKHE KOHTAKTELI Ha HAHOYTJepo/Ie);

11. [IpuMeHeHVE HAHOTEXHOIOTHI B TEXHHKE ATANEPEAAIHOTPOMHEIX 00BEMOB HHAOPMAIHH;

12. KBaHTOBBIE KOMIIBIOTEPEI, HAHOTEXHONOTHY U HAHOIIA3MOHHUKA,

13. HaHOTeXHOIOTHH U poGOTOTEXHIKA,

14. HanopoGOoTEI penuKaTOpEl H UX CO3/IaHIe;



15
16.
17.
18
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31

. ATOMHO-CHJIOBAS MHUKPOCKOIINAA,

MarauTHO-CHIIOBast MUKPOCKOIIHS;
Cranupyromas 3JIeKTPOHHAS MUKPOCKOITHS,

. Muxpockonus GIEbKHEro 0L

[IpocneunBaromas oIeKTPOHHAS MUKPOCKOITHS,

Marnoyriosoe paccesHue U JHHAMIYECKOE PACCEHHE CBETA, !
AHaJu3 TPaeKTOPUH HAHOYACTHL, TMHAMUUYECKOE CRETOPACCESHUE, CeIMMEHTAlHOHHRIN aHa-
JIH3, YIBTPa3BYKOBBIE METOJIEI; !
PenTrenoandpacimoHHEIE METOMBL;

ONEKTPOHHAS CHIEKTPOCKOIHSL;

KonebarensHass MEKPOCKOIIN;

OKe-CeKTpOCKOIMHsL,;

Helitpornasg nudpaxromerpus;

MaruuTras HelfTpororpadus;

Bosnelicteue HaHOOGBEKTOR Ha JKUBEIEC OPraHU3MBL,

TOKCHYHOCTE HAHOMATEPHATIOB;

MonuTopyHr BO3EHCTRIS HAHOMATEPUATIOB Ha JKUBYIO M HEIKHBYIO IIPUPOLY;
PesysnbTatel HayqIHOrO IpOEKTa 7 pAMOUHOI eBpOIEiiCKOM nporpamMmser 2007-2008 rr o
HaHOOE30IIaCHOCTH.

B) Bonipoce! Kk 3aueTy no gucuumInme:

90 N Oy A & L ) o—

9.

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

Knacendukanus nucnepcHbIX CHCTeM 110 arperaTHOMY COCTOSHUIO;
Knaccndrkanus quCIEpCHEIX CHCTEM TIO pasMepam;

MeToner MeXaHHUECKOTO AUCIEPTHPOBAHHS,

MeToapr QH3HIECKOro UCIEPTHPOBAHNIS,

MeToap! XUMHYIECKOr0 AUCIEPTHPOBAHMS,

Hpurnun GopMupOBaHNIS MATEPUAIIOB «CHU3Y-BBEPXY,
CrpykTypa HAHOPa3MEPHEIX MATEPHAINIOB,

PasmepHErit ahdexT;

Hcenenosanue 351eMEHTHOTO COCTaBa HAHOMATEPHATIOB;
Hcenenopanue (asoBoro cocraBa HAHOMAaTEPHAIOE;

MeTons! n3ydeHns MOBEpXHOCTH,;

IIpruvenenns HaHOMATEPHATOB B IPOMBIIIIEHHEIX TEXHONOTHSX,
[IpuMeHeHNsT HAHOMATEPHAJIOB B MEAUIITHE,

[Ipumenerns HAHOMATEPHAJIOB B HAYKE;

[IpruMenenns HaHOMATEPHAIOB B POOOTOTEXHUKE,

HpuMeHeHns HaHOMATEPUAIIOB B CTPOMTENBHEIX TEXHOIOTHSIX;
MaremaTnaeckoe MOZETMPOBAHTE B HAHOTEXHOJIOTHAX.

r) Bonpocer u1st KOHTPOJISI cAMOCTOSITE/ILHOI PaGoThI:

PO B LN

Knaccuduxanus HanooOHEKTOB;

OnTHueckue XapaKkTepUCTUKY HAHOCPET;

DyHKUMOHANBHEIE ¥ KOHCTPYKIIMOHHBIE HAHOMATEPHAIEL,
Mexann3Mer pocTa INIEHOK U3 11apa;

OcoGeHHOCTH METOIOB KOHCOIHIALAH HAHOMATEPHAIIOB;
JlazeprasnanoMonubuKanus noBepXHOCTH;

MeToibr 30HRO0BOH TEXHONOTHH Ui CO3/IAHNST HaHOMATEPHATIOB;
MeTonr! u3yueHnst CBONCTE HAHOMATEPUAIIOB;



9. JlasepHas abISIHS TBEPABIX MATEPHAIIOR.

7. YUEBHO-METOJHUYIECKOE 1 HHOOPMALIMOHHOE OBECIIEYEHUE IVC-

IMAITIJINHEbI

4) OCHOBHASI JINTEPATYPA:

1. Apaxemsm CM. Beenenue B heMTOHAHO(DOTOHUKY: ()YHIAMEHTANIBHLIE OCHOBLI U JIa-
3CPHBIC METOIEI YIIPABIIAEMOTO MOIYHCHHS U IUATHOCTUKH HAHOCTPYKTYPHPOBAHHBIX  MATEPHAJIOR |
y49ebHOe mocobue 10 HANpaBICHUSM IIOATOTOBKY Gakanarpuara 200400 (200200) "OrnroTexnuxa"”,
200500 "Jlasepras Texnuka ¥ JrasepHsle TexHonornu", 200700 (200600) "doToHuKa 1 onTORH(Op-
Matnka' ¥ crenansroctam 200200 "OnrtoTexuuka” u 200201 "Jlasepras TexHuEKA 1 Nla3epHBIe TeX-
nonoruu" / C. M. Apaxenss [u ap.] ; mox o6, pex. C. M. ApaxeisHa .— Mockga : Jloroc, 2015 —
743 ¢. : mn., Tabm. + 1 snexTpon. ont. auck (CD-ROM) (211 M6) — bubnworp. B kouie u, — C, M.
Apakenss, A. O. Kyuepux, B. I'. ITpokomes, B. T. Pay, A. T Ceprees - npenogasarénu Bal'y —
ISBN 978-5-98704-812-2. Bubnuoteka Bnl'Y

2. Crapoctur B.B. Marepuansl 1 MeTOIEI HaHOTEXHOJIOTHH| DNEKTPOHHEIH pecype] @ yued-
Hoe nocobue / B. B. Crapocrun.-4-e usn, (o11.).-DNeKkTpoH. TeKCTOBLIE /aH. (1 daitn pdf: 434 ¢.). -

: BUHOM. JlaGopatopus 3nanuit, 2015. - (Hanorexmonornu).-Crcrem. tpeboBanmns: AdobeReader
XI ; 9KpaH 10", - ISBN 978-549963-2601-3.
http://fwww. studenthbrary 1u/book/ISBN9785996326013.htm]

3. Hesomun B.K. KsanroBas pusuxa 1 HaHOTEXHOIOTHH [DuekTporHbI pecype]/ Heommn
B.K.— OmnexrpoHn.TekcToBEIE NaHHBIE.— M. : Texnocdepa, 2013.— 128 c.— Pexum pocTyIia;
hitp://www.iprbookshop.ru/16975.— DBC «IPRbooksy, 1o maporo

0) nomo/IUTEIBHAS IUTEPATYPA:

1. Apakensn C.M, MEKPOCTPYKTYPEIL, HAHOCTPYKTYPEL K THAPOJUMHAMUYCCKHE HEYCTON M-
BOCTH, MHIYIMPOBAHHBIC JIASEPHBIM H3TYYCHUOM HA [IOBEPXHOCTH TREPABIX Tel ; MoHorpadus / C.
M. Apakensn [n np.] ; Branumumpekuit rocynapcereeHHbIi yausepcuteT (Bnl'Y) — Bragumup :

Bianumupexuit rocymapersennsiit yausepeuter (Bal'Y), 2010 — 144 . : ui., Tabi, — Mmeercs
SNEKTPOHHAS Bepeust .— bubnuorp.: ¢. 133-144.— CaoGoamsiit mocTym B OIIEKTPOHHBIX UMTANELHBIX
samax  Ombmmorexkw .—  AdobeAcrobatReader —  ISBN 978-5-9984-0094-0  —

<URL:http://e.lib.vlsu.ru/bitstream/l23456789/3067/1/OO698.pdf>. bubmuortexa Bnl'Y
2. bapuiGun A. A. BapeiGun, A, A, DU3HKO-XUMHUS HAHOUACTHII, HaHOMATEPHAJIOB U HAHO-
CTPYKTYP [DNeKTPOoHHEI pecype] : Yueb.mocobue / A, A, Bapei6bun, B. A. Baxtuna, B. U, Tomunun,
H. II. Tommmmna. — Kpacmospck : COV, 2011. - 236 c¢. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543
3. Topoxos B. A. Marepuans! u ux Texuonoruu, B 2 u, U, 1.: VyeGuuk / BLA. Topoxos,
H.B. bensxos, A.I'. Cxuprnanze; [on pen. B.A. Fopoxosa, - M.: HUIT UHDPA-M; MH Hog. 3Ha-
nue, 2014. - 589 c.. um.; 60x90 1/16. - (BO: Bakanazpuar). (m) ISBN 978-5-16- 009531 8, 500 axs.
http://znanium.com/catalog. php?bookinfo=446097
4. Topoxos B. A, Marepuans: u ux texnonorun. B 2 u. U, 2.: Vae6uuk / B.A. I'opoxos u
np; oxn pen. B.A. 'opoxoga. - M.: HUL] WMHOPA-M; Mu.: Hos. 3ranne, 2014, - 533 ¢.: wi.; 60x90
1/16. - (Bricmree oGpasopanme: Bakanmaspuar). (repemter) ISBN 978-5-16-009532-5, 500 ox3.
http://znanium.com/catalog, php?bookinfo=446098
B) porpammuoe o6ecriedenne u Murepner-pecypent
1. Hamorexmonoruueckuit nopran: hitp://www.nanonewsnet.ru

2. HazoTexHoNormueckoe coobIecTRO Hanmomertp: hitp://www.nanometer.ru




3. Caitr xommanuu «HT-MT»: http://www.ntmdt.ru

4. Poccuifckoe 06mIeCTBO CKaHUPYIOIIeH 30HI0BOH MHUKPOCKOIIHE ¥ HAHOTEXHOJIOTHIA:
http://www.nanoworld.org

Pecypceer /st IMCTaHIEORHOTO OCBOEHHUS Kypea, pasMeIlleHHbIe Ha caliTax: |

1. http://www.kodges.ru/nauka/popnauka/188653-nanostruktury-i- nanomatprlaly -sintez-
svojstva-i.html; ‘

2. http://www kodges.ru/nauka/obrazovanie/137226-nanotexnologiya-v- yelektronlke -
vvedenie-v.html;

3. http://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-ds- sintez-
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii- na—
veschestvo_b33b80d278.html;

8. MATEPHAJIbHO-TEXHUYECKOE OBECHEUYEHUE JUCHUTIIAHEBI

JlexIIOHHEBIe ayAMTOPHH, OCHAIEHHEIE HOCKOH (JUIs MeNa Wi MapKepa), SKpaHoM Uis po-
CKIIHOHHBIX CHCTEM, IIPOEKTOPOM ¥ HOYTOYKOM,

Aynuropnu I IPOBENCHHS 3aHATHY, OCHANSHABIC COBPEMCHHBIMI TEPCOHAIBHEIMA KOM-
IBIOTEPAMH, 00BEIMHEHHEIME B JIOKATBHYIO BRIUHCIUTENBHYIO CETh ¥ YKOMIICKTOBAHHBIMU 11€06-
XOIMMBIM CUCTEMHBIM ¥ IIPUKIIATHBIM [IPOTrPaMMHLIM 00eCIeeHHEeM, Ay IUuTOPUN BI:I‘-II/ICJII/ITGHI;HOTO
IeHTpA.
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IIporpamma paccmoTpena i onoGpeHa Ha sacenanun xadeapst Oul
[lporoxon Ne 4 4 or 07 P&./S roma

3asenyromuit kadenpoit
/
(PUO, momnuce) / 3

Apaxensn C.M,

Pabogasg oporpaMma paccMOTpeHa U OI[O6pCHa Ha 3acCcaanru y‘ICGI—IO-MCTOI{HqCCICOﬁ KOMHCCHH

Hanpasnerus 02.03.02 Oygramenraisras uadopMaTHKa B HHOOPMAIHOHHEIS TEXHOIOMHH

ITporoxoi Ne 44 or OF 04 IS rona /
[Tpencenarens koMucenu = Apaxkensgg C.M.

4 (PHO, noanvce)

JUCT INEPEYTBEPIKJIEHM ST
PABOYEN ITPOI'PAMMUBI JAUCTTUTIINHBI
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IIporoxon 3acenanns kahenper N/ ot 3/ [),ffyna

3apemyronuit kKadeapoii

Appersy CM.
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