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1. IEJb OCBOEHUS JUCHUTIIINHBI

Llenbto ocsoenust puenumnuner «OCHOBBI HAHOTEXHONOIHEN ARIACTCSIBISIOTCS. 03HAKOMTC-
HHSL C HOBEHIIMMHY JOCTHKEHHSAMH 1 HALPABICHUAMY PA3BUTHA B COBPEMCHHON MEXIVCIUTIIHHAD-
HOM 00JIACTH IIPaKTHYECKHX HAYYHBIX 3HAHWY — HAHOTEXHOIOIHSIX. CTyIeHTEI HOCIe TIPOCITYINBRA-
HIST Kypea NOJDKHEI CBOGO/IHO OPUEHTHPOBATECS B OCHOBHBIX HAIPABIICHUIX Pa3sBUTHS HAHOTEXHO-
JIOTHH; TIOHNMAT CYTH 3Q(EKTOB, ONPEENIIONMX 0co0ble PHINKO-XUMHTECKHE CBOMCTRA HAHOMA-
TCpHAJIOB; 3HATH OCHOBHBIC TEXHOJIOTMYCCKHE IIPOLECCE], HCIIONB3YeMbIE TIPH TONYYeHHH HAHOMATE-
PHATIOB; UMCTh IPCNCTABICHAS O BO3SMOXHOCTAX COBPEMEHHOM HPpHOGOPHO-METPONIOIHIECKON Gask!
AL ACCIICIOBAHUS MATCPUATIOB ¢ HAHOMETPOBBIM IIPOCTPAHCTBEHHLIM Pa3peIICHIEM

3agaun JHCHUTINHDI;

® W3YUCHMC OCHOBHBIX BHJOB M CBOWCTB HaHOOODLEKTOB, HAHOMATEPHANoB, MPHGOPOB K
YCTPOHCTB Ha MX OCHOBE, TUMOBBIE TEXHOJIOTHYECKHE TIPOIICCCHI UX IOJTYYEeHUS, JIEMEHTHYIO Gasy, a
TaKKe THIIOBOE 000pyNOBaHKE, BKITIOYAS TEXHHKY HCCIIC0BAHNS HAHOOOLEKTOB;

*  (yHAaMEHTAIBHEIC OCHOBEI POIECCOB CHHTE3A, AHATH3A I (GynxmmoHnpoBaHUs Marepu-
aJI0B ¥ KOMITOHEHTOB HAHO- I MHKPOCUCTEMHO TEXHUKH.

¢ [IpumeneHne HaHOMATEPUATIOB.

2. MECTO IMCIMILJIMHEBI B CTPYKTYPE OIIOII BO

HAuctmnmea "OCHOBEI HAHOTEXHONOTHE" OTHOCHTCS K 0GS38TeNbHEM JMUCLUIUIMHAM Bapua-
TuBHOM wactu OIIOIL Ynraercs B 4 cemecTpe u 0asupyeTcst Ha paHee MOJNYUEHHBIX 3HAHUIX CTy-
ACHTOB, IPUOOPETEHHEIX B Kypcax obmiel ¢umsnka, On HAIIPaBICH Ha 03HAKOMIICHWE Pa3MEpHLIX
3b(hexTOB ¥ CBOMCTB HAHOOGEEKTOB, METOIOB HX TIOJIYYCHHS, TPHOOPETEHUIO HABBIKOB PaGOTHI C
YCTAHOBKAMM 10 TIOJIYYCHHIO U JIMATHOCTHKH HAHOMATEPHANIOB, Ha ofllee PaCIIMpeHie KOMIIeTeH-
UK CTYACHTOB B 00JI1aCTH HAHOTEXHOJIOTHIL.

3HaHus, HOTYUCHHEIC B paMKaX M3YYeHHS NAHHOMN AVCHUINTHHEIL, MOTYT OBITH MPUMEHEHEI JUlS
HAIUCAHMs BBITYCKHON KBaMM(HKAUHOHHOK paGOTBl M AUCHHILIMH MPEIIIOTIAararoliuX H3YUEeHUC
HAHOTEXHOJIOTHH,

3. KOMIETEHIIUM OBYYAIOWIET'OCSI, POPMUPYEMBIE B PE3YJILTATE

OCBOEHUS TUCHUIIIMHBI (MOIY.JIST)

B pesynbrate 0CBOCHMA JUCIMILIHHEI 0GYYAIOIIMHACS HOIKEH OBIANET CIIEIYIONIMY KOM-
IIETEHIIUSIMI

FOTOBHOCTL K pa3paboTke MOJETUPYIOMEX ANTOPHTMOB M Peai3aliy HX Ha 6ase SBhIKoB i
IIaKeTOB IIPUKJIANHBIX IIporpaMM Moaenuporanus (T1IK-3).

3uaTh: QusnKo-MaTeMaTHdeCKu ammapar.

YMernb: aHaNM3UPOBATE, PACCUHTHIBATE, POCKTHPOBATE I KOHCTPYHPOBAT B COOTRETCTBUH C
TCXHUMCCKHM 3aN@HUCM TUIIOBEIX CHCTEM, IPHOOPOB, JeTajell W Y3JI0B Ha CXEMOTCXHIYECKOM W
SIEMCHTHOM YPOBHSIX; PasjIM4aTh pa3MepHsie 9¢(eKkTr (1,2,3D) B 0COOBIX IPOABNEHIAX (HIHKO-
XUMHYCCKUX CBOMCTB HAHOMATEPHAJIOB; IIPOBCAUTE H3MEPCHIS U MCCIIEOBAHIS PasnUYHLIX 00heK-
TOB IO 38JIAHHOK METOJMKE; BLIABJIATL CTECTBEHHOHAYYHYIO CYIIHOCT 1pobiiem.

Baagern: crmocoGHOCTEIO K mpoBesieHHIO U3MEPCHUM M UCCIIEIOBAHUS PA3IHUYHEIX 0GHEKTOR
110 33JaHHO¥ METOMMKE; CIIOCOGHOCTEIO K aHAIM3Y, PACUETY, IPOCKTUPOBAHHKIO U KOHCTPYHPOBAHHIO
B COOTBCTCTBUN ¢ TCXHUYCCKUM 3a/1aHUEM THIIOBBIX CHCTCM, IPUGOPOB, ETANCH H y3II0B HA CXEMO-
TEXHUUCCKOM U 3JIEMEHTHOM YPOBHL.



4. CTPYKTYPA U1 COUEPKAHUE JUCIIUIINHBI
Ob1mas Tpy10eMKOCTE AUCHUIIIEHET COCTARITIET: 2 3a4eTHBIC CIWHHIEL, 72 daca.

Bupel yue6Hoi paboTel, BKITIONAI caMO- Popmbl Tekyiue-
o CTOATENBHYIO PAGOTY CTYACHTOR OBvem yuebiol| o kowTposs
3 M TPYLOEMIKOCTS (B Hacax) patoThr, YCMERAGMOCTH
Paszen (Tema) g %’ ° C TIPUMEHEHHEM (no Hedensm
INo/ ua;(flunmm%l N ° a o ::_’ = - HUTEPAKTHBHbIX cemecmpa),
3 5 L: L5 ?; 3 2 El o & METON0B (opma npomexcy-
s | % g 28 g \§ 5 E (Buacax /%) | Tounoi arrecta-
u £ = g g e g a & UMK (no cemecm-
g 5= g pant)
Knaccudukanus Hanomarepua-
] 0B, PasmepHeiil addekr. alial o |4 g 4(50%)
5 Hcropusa passuTHS HaHOHAYKM U alsl 2| 2 p 2(50%) Peitryinir-
. - 4 0
HaHOTEXHOJIOTHH KoHTpON Nel
Texnonornu MOJIY4EeHUs HaHO- 7-
3 Y 4 4| 4 8 4(50%)
MaTepUuayoB, 10
4 Metoapl JHATHOCTUKH U CROM- 4 11- 4 4 g 4(50%) PeliTunr-
0
CTBa HAHOMATEPHAJIOB. 15 KOHTPOITH Ne2
IlpumeHenus HaHOCTPYKT B 16- L
s | P LA L I 4| 4 8 4(50%) Peiirunr-
TIPOM3BO/ICTBE 1 HAYKE. 18 KOHTPOJL N3
Beero 41 18 | 18 | 18 - 36 | - 18(46%) 3auer

COJEPKAHUE JNCIUTLIAHBI
JIEKTIIMNA

Pasnen 1. Knaccuukanusa HaHOOGBEKTOB 1 MX XapaKTepHbIe 0COOCHHOCTH:

METPUYCCKas, JJIEKTPOHHAS CTPYKTYPEL

1. Knaccuduxkarus HaHOOGBEKTOB.
1.1. Knaccuduxarius rmo arperaTHoMy CocTOSHEIO.
1.2. Knaccuduranus mo pasmepanm.
1.3. Knaccuduxarus mo MeprocTa.
2. XapaxTepHsle 0cOGEHHOCTH HAHOOOLEKTOR,
2.1.Kpucrammmyeckas ctpykTypa.
2.2.OneKTpOHHAs CTPYKTYpa.

KpucTaJiyim4eckas, reo-

2. PaSMepHBIG 3ABHCHUMOCTH @HSHKO-XHMH‘-I@CKI/IX CBONCTB MaTCpUaJIOB B KIIACCHUYECKOM U

KBaHTOBOM NPHOIHIKEHHUIX.
2. PasmepHsit s dexr.

2.1. Msmenenue hazosoro PABHOBECUS B HAHOCHCTEMAX,
2.2.PaamepHas 3aBHCUMOCTL TEMIICPATYPEI IJIABJICHUSI MATEPUAJIORB,

2.3. IloBepXHOCTHAS SHEPTHSL.
2.4, Jumna cBo6oaHOro npo6era 3MeKTPOHOB,

Pameu 2. MCTOpHH Pa3sBUTUI HAHOHAYKHW U HAHOTEXHOJIOTHH.
1. HCTOpI/IH PA3BUTHA HAHOHAYKY M HAHOTEXHOJIOTHUH.

1.1. lpeBHYEC NIUBUIM3AMY U HAHOTEXHOIOTHIL
1.2. Puuapn deitnvan u mamoMup.

1.3. CoBpemernOE COCTOSIHNIE HAHOHAYKH 1 npucyxaenne HoGenesekyx npemuii mo pusmxe.




Pazpen 3. Texronornu oy ueHns HAHOMATEPHANIOR.
1.GopMupoBaHTe MaTepHanoB [0 MEXAHH3MY «CHHU3Y-BREPX).

L. Mexanusm (OpMHpPOBAHWS «CHHU3Y-BBEPXY.

1.1. Kurernueckoe ypasneHus oGpa3soBaHMsI HOBOM (azsl.

1.2.Bunsl 3apojsinteo6pa3oBaHusL.

1.3, Pocr 3apogeimieii noBoi (azsrL

2. DOPMHUPOBAHME MATECPHAIOB 110 MEXAHU3MY «cBepXy TBHUBY,

2.1, OcoGenHOCTH M3MENBUYEHHS MATEpPHAIIOB.

2.2. VinrencuBHas miacTmdeckas aedopMaIiyi.

Paznent 4. MeTozIbI MEXaHHYECKOTO NUCTIEPrAPOBAHHIS IOJTyYEHU A HAHOMATEPUAIOB,
1. MeTozbI MEXaHHYEeCKOTO UCTIEPTHPORAHHS.

1.1, ITomyuerne HaroMaTeprasoB MEXaHHISCKHM H3MEJILYCHIEM.

1.2. MeTonint WHTEHCHBHOM IITACTHYECKOH ebopmariui,

1.3. MeTonnr MexaHHIECKUX BO3/EHCTBHI PasmiunbIx cpen.
2. MeTone! hH3NYECKOr0 MUCTIEPTHPOBAHNIS.

2. MeTos! (pH3MHECKOT0 AUCTICPIHPOBAHHUAL.

2.1, llonyuenue HAaHOMATEPHAIIOB PACTIEUIEHHEM PACIlIABOB.

2.2. Metonp! ucapeHna-KOHACHCAIHH,

2.3. BakyyM-cyGinManuonHas TeXHOIOTHSL.

2.4, MeToJIpIIpeRpaIieHuHBTBEPAOMCOCTOSIHAH,
3. MeToAbB! XUMHYECKOTO TIOTy9eHHUs HaHOMAaTEPHAJIOB,

3.1. Ilony4enue HAHOMATEPHUATIOB XUMUUECKUM IIPEBPAIIICHUEM.

3.2, DNeKTPOXUMHUUECKHE METONEL

3.3. MeTozpl, codeTarompe XuMuaeckue u (GU3HUecKue IIPEBpAILIEHU.

4. BHOMOTUYECKIEMETONBIIONY Ye HUAMATEPHATIOB.

Paspen 4. MeTons! THATHOCTHKH B CBONCTBA HAHOMaTepUAJIOR,

1. Ompenenenye MUCIEPCHOCTH MATEPHANIOB.

2. MeTOnET OnpeieNieHs 31eMEHTHOIO COCTABA

3. Merozs! ananusa Gasosoro cocrasa

4. MeTonpmce e I0BaHHIOBEPXHOCTHMATEPHATIOR
HckycersennoenanoopmMoo6pasoBatue: MySKOBEIE U 30HI0BBIE METOIbI naTorpaduu,

1. Monexynspro-nyduenas sTuTaKCHsL.

2. MeTon! 30H10BOM TeXHOIOTHH.

3. llyuxorasanomuTorpadus.

Paspen S.[[puMeHeHIs HAHOCTPYKTYp B IIPOU3BOICTBE HayKe

1. llpumenenns HaHOOGHEKTOR B MPOMBIIUICHHBIX TEXHOJOTHSIX.

2. IlpumeHeHHS] HAHOOOBEKTOB B MeJUIIMHE.

3. llpumeneHns HAHOOOBEKTOB B POGOTOTEXHUKE.

4. IlpuMeneHns. HaHOOGBEKTOB B CTPOMTEIBHBIX TEXHOTOTHSIX,

5. MaTreMaTH4eCKOEMOIe MHPOBAHHCHHAHOTEXHOIOTHH,

3. OBPA3OBATEJILHLIE TEXHOJIOI'MU

¢ JICKIIMOHHO-CCMHHApcKas cucreMa o0ydeHMs (TPaJdIlMOHHEIC NEKIMOHHBIE H IpaKkTHye-
CKUE 3aHSITHS);



* case-study (oTydeHue Ha MPAKTHUECKIX 3AHATHIX yUcOHBIX KeHCOB ¢ OCTAHOBKOM 3a/(a-
41 1 T1yGoKo# npopaGoTko#t mpodneMsl pa3paGoTKu u peanusauny TpedyemMoit IMHTALMOHHOM MO-
Jenn);

® MAacTeP-KJIACCH! (IEMOHCTPALHNS Ha IIPAKTHICCKUX 3aHATHIK [IPUMCHCHHUS IPUEMOB, TEX-
HOJIOTHH, METOAOB HMHTAIFOHHOI'0 MOJIEIHPOBAHHUS Ha KOHKPETHEIX 3a/1auax (keicax);

* TNPUMCHCHHC MyJILTHME/IHA TCXHONOTHIT (IPOBENEHHUE JTIEKUHOHHBIX M CEMHHAPCKUX 3aHs-
THH C [PUMEHEHHEM KOMIBIOTEPHBIX LIPE3CHTAN 1 JASMOHCTPAMOHHLIX PONHMKOB ¢ MOMOLIBIO
IIpoexTopa unu OBM);

¢ TOXHOJIOTHA PASBUTHS KPUTUIECKOTO MBIUUICHNS (MIPUBUTHE CTYICHTAM HABBIKOB KPHTH-
YECKOHN ONEHKH pa3paloTaHHBIX HMH HMUTAIIHOHHEIX MoJieneit);

* MHGOPMANMOHHO-KOMMYHHKAIIOHHBIC TEXHONOIHH (mpuMeHeHNe WH()OPMAITMOHHEIX
TCXHONOTHIT [IJIsI MOHUTOPHHTA TEKYIIEH YCIeBACMOCTH CTY/IEHTOR i KOHTPOJIS 3HAHHMN);

6. OOEHOYHBIE CPEJICTBA JJIS TEKYIIEI'O KOHTPOJISI YCOEBAEMOCTH,
IIPOMEKYTOUYHOMN ATTECTAIINU 11O UTOTAM OCBOEHUSI JUNCIUTLIN-
HbI 1 YYEBHO-METOJIUYECKOE OBECHIEYEHUE CAMOCTOSITEJILHON
PABOTBI CTYJIEHTOB
a) Bonpoce! peffTunr-KonTpOIST:
Bonpock! peitrunar-konrposas Nol:
1. B vem Brr Bunue riasnyro [PUYHHY BLIAEJICHUS HAHOTEXHOJIOTHH OT JIpy-
I'HX OTpaciel HayKU B TEXHOJIOTHH;
a) UCIIONB30BAHUS KPalfHE MaITEIX pasMepoB;
0) KOOpIMHAJIEHOE U3MEHEHHE CBOMCTR MaTepHaJIoB, YT0 00yCIaBNIUBAET peajusye-
MOCTE HEJIHHCHHBIX M YHUKAIBHBIX 3 (PEKTOR;
B) mpomnarama B CMU
2. Hasosure m3sectrrie Bam Gopmsl HaHOCTPYKTYPUPOBAHHEIX MATEPHAJIOB;
3. Ilpusenute mprMep AUCIIEPCHBIX CpeJ, B KOTOPERIX JHCIepcHas (asa Haxo-
AUTCS B TBEPAOM COCTOSIHUY, & CPEJIA — B KUIKOM:
4. Jlatite onpenenenne pasmepHOMy sddexry. [Ipuseaure npumepsr
5. B uem saxmouaercs mpumnmn (bopMHpOBaHMI HAHOMATEPHAIIOB 10 MEXa-
HHE3MY «CBEpXy-BHH3». KaxuMu METOIaMU MOXKIHO 9TO OCYILECTBATE?

6. HasoBure merome! onpenenenus pasmepos HAHOMATEPUATIOB

Bonpoen! peiitunr-kourposis No2:
1. Jlaiite onpenenenne TCPMUHY «HAHOYACTHIAN:
2. Orrecure HaHOTPYOKH 110 Pa3sMEPHOCTH K HY)KHBIM TPYITIIAM:
- OIHOMEPHBIE;
-IIBYMEPHELIE;
-TPEXMEPHEIL;
-MHOT'OMEpPHEIC;

U JUCICPCHOCTH K HYXKHEIM TpyIam:
-HYJIBMECDHEIC,
-OAHOMEPHEIC,



-[BYMEPHEIE,

-TPEXMEPHEIE,

3. [IpuBesnTe IpHMEp JTHCIEPCHRIX CPEJl, B KOTOPBIX JUcnepcHas (asa Haxo-
AUTCH B XKUAKOM COCTOSIHUH, & CPe/la — B Ta30BOM!

4. [laiite ompesesieHAe pasMepHOMY sbdexry. ITpreeaure npumeps

3. B uem sakmouaercs npuHImMI (QopMuUpoBaHMs HAaHOMATEePUAJIOR TI0 Mexa-
HU3MY  «CBepXy-BHH3».  KakumMe  MeTomaMM  MOKHO  9TO OCYIIECTRUTE?

6. Vcronp3oBanye HAHOMATEPHANIOR B JIPEBHIX [IUBUIH3AIIMSX:
7. Hanotexnonorun B po6oTOTEXHUKE:
8. HazoBuTE METOJIEI OIPEENEH S UCIIEPCHOCTH MaTepHaIoR
9. OmacHOCTE HAaHOOGBEKTOB IJIST KUBOMH IIPUPOIEI

Bonpocs! peiitunr-kouTposag Ne3:

1. HarocTpykTypsr 1 HAHOTEXHONOTHH: HaHOTPYOKH, OTHOATOMHEIE CIIOH, KBAHTORBIE TOU-
KH, FeTCPOCTPYKTYPEI M CBEPXPEIICTKH.

2. Ou3EKO-XUMHYECKHE METOMbI nomyueHust  HaHOOOBeKTOB.OCHOBEI  MOJIEKYIAPHO-
JTYHIEBOH 3NTUTAKCHH,

3. OCHOBHEIE KBAHTOBOPA3MEpHBIE s¢dexTrr

4. duznueckue OCHOBEI BHGK'TpOHHOﬁ[ MUKPOCKOIINH, Turer COBPEMEHHEIX SJIEKTPOHHERIX
MUKPOCKOIIOB.

5. MeToBl HaHOCTPYKTYPHOIO HCCIIENORAHMS KJIacTepoB. DuUsnueckrue OCHOBBI Mace —
CIIEKTPOCKOTIHY.

6. Annaparypa ans mposeseHus Au(bpaKUHOHHEIX HCCIIeI0BaHUI HAHOMATEPHATIOB,

7. IlpuMeHEHWE M TIePCIEKTHBLI Pa3BUTASL HAHOTEXHOJIOTHH, ONEMCHTLI METPOJIOTHH B
HAHOTEXHOJIOTHH,

8. [IpuMernenne HaHOMATEPHATIOB B OTIEIBHBIX OTPACIIIX MPOMBILIIEHHOCTH. [Ipumepss
MAaTepUaioB U (hyHKITMOHAIBHOE HA3HAUCHHE:
0) Temb1 pedeparos:

1. Puvapn Meituman u HanOMHD;

2. HoGenerckas npemusmo drsnxe 3a 2010 A, K. Teiima n K, C. Hogocénona;

3. /JlpeBHHE IMBHIN3AINY U HAHOTEXHOJIOT U,

4. PaspaGorka PoGepra ®yma (RobertFull) us Bepkn;

5. QaHTaCTHHUeCKHE IPUMEHENNs: HaHOKPYIKKa, HAHOJIU(T, HAHOTIMIIIONH,

6. HMHK- u PHK-HanoTexmom0ornu;

7. TIpOMBINUIEHHEII CHHTE3 MOJIEKYJT ICKAPCTR K (hapMaKoIOTHYCCKUX MPEenapaToB YeTKO
OTIpEeIENICHHON (hopMbI (GHC-TIeTHIED);

8. IlpuMeHeHre HAHOTEXHOIOTHH B KOMITBIOTEPHOM TeXHUKE: LEHTPAILHBIC IIPOLECCOPELL;

9. llpuMeHEHHE HAHOTEXHONOTHH B KOMIBIOTEPHOH TexHuKe:  xécrkue muexy (GMR-

addexra);
10. T'ubkue ToHKME dKpaHEL (THOKHE KOHTAKTE! HA HAHOYTJIEPOE);
11. [lpumeneHne HAHOTEXHOIOrHH B TEXHHKE ATSEPENAYHOT POMHEIX 0GBEMOB HHOPMAIIVIH;
12. KBanTOBEIE KOMUBIOTEPE], HAHOTEXHOIOTHE ¥ HAHOIUIA3MOHHKA,
13. HanoTexnonoruu u poGoToTexXHuKa;
14. HanopoGoTe! perkaTops! 1 nx CO3JIaHHE;



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

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

ATOMHO-CHJIOBaST MUKPOCKOITHSL,

MarsuuTHO-CHIOBAS MEKDPOCKOITHSI,

Cranupyromas 3IeKTPOHHAS MAKPOCKOIIHS,

Muxpockonus 6uKHEro MoOJS;

[IpocBeunBaromas 3eKTPOHHAS MUKPOCKOIIHS,

Manoyrnosoe paccesnue 1 IUHAMUUECKOE PACCEsSHUE CBETA;

AHanus TpaeKTOpHit HAHOYACTHULI, AHHAMIICCKOE CBETOpacCesHue, CeANMCHTAIIMOHNEIA aHa-
T3, YIETPa3BYKOBLIE METO/ILI,

PentrenoaupakumonHbie MeTo b,

OJIeKTPOHHAS CIIEKTPOCKOIIHS;

Konebarensnas MEKpOCKOITHS;

Oxe-CIeKTPOCKOIHS;

He#itpornas audpakromerpus;

Marnurras HelTpoHOrpadus;

BosnelicTerne HaHOOGBEKTOB HA KHUBBIE OPraHU3MBL

TOKCHYHOCTE HAHOMATEPUATIOR;

MonuTopunr Bo3necTBIS HAHOMATCPHANIOB Ha KUBYIO H HEXXHBYIO TIPUPOJIY;
PesynpraTe! HayaHOTO IIpOEKTa 7 PAMOYHOI eBponetickol mporpammer 2007-2008 rr o
HAHOOE3011aCHOCTH.

B) BOHpOCI)I K 3aveTy 0 AMCUILJINHE:

X© N LR L -

9.

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

Knaccrdukanus mucepeHsIX CHCTeM 10 arperaTHOMy cOCTOSHIIO!
Kacendukanms mucriepensix cucreM no pasmepam;

MeTonpr MeXaHu9eckoro JUCIepripOBaHHs,

Meroner pusmaeckoro aucneprapopammus;

MeTo/bI XHMIYECKOT0 IUCIepTIPOBAHHUS,

punipn GopMupoBanns MaTepranos «CHH3Y-BBEPX;
CTpykTypa HAHOPA3MEPHEIX MATEPHANIOE;

Pasmepnsnii apdexr;

Vcenenosanue 3JIeMEHTHOTO COCTARA HAHOMATEPHANIOB;
Hcenenosanue dhasosoro cocrasa HaHOMATEPHATOR;

MeToab! n3yHeHus OBEpXHOCTH;,

[Tpuvenenns HAHOMATEPHATIOB B IPOMBIIIICHHBIX TEXHOIOTHAX,
IIpuMenenns HaHOMAaTEPUAOB B METUIIUEC,

[Ipumenenns naHOMaTepUanos B HayKe,

IIpuMeHeRns HAHOMATEPHATIOB B POGOTOTEXHUKE;

[IpumeHenus HaHOMATEPHAIOB B CTPOMTENHHEIX TEXHOIOTHSIX,
Marematnueckoe MONENTUPOBAHTE B HAHOTEXHOJOTHIX.

r) Bonpocsr st KONTpoIs camocTosTeBHOM PAGOTHI:

e A R

Knaccudukanus HaHooGLEKTOR;

Onruveckue XapakTepUCTHKH HAHOCPEL,

OYHKITMOHANBHEIE ¥ KOHCTPYKIIHOHHBIE HaHOMaTepHAaLI;
Mexanusmel pocta 11eHOK U3 napa;

OcobenHOCTH METOI0B KOHCONHIAIINH HAaHOMATEPHUAJIOB;
JlasepnasmanoMouduKanus moBepXHOCTH;

MeTozer 30H10BO# TeXHOTOTHH I CO3NARMS HAHOMATEPUAIIOB;
MeTonpr n3yvenns CBOMCTE HAHOMATEPHANIOB;



9. Jlasepuas aGusLus TEEPIBIX MATEPHUAIOB,

7. VIEBHO-METOIHUYECKOE U UHOOPMAIIMOHHOE OBECIEYEHNE, JUC-

MUIIJIUHBI

4) 0CHOBHAsl JINTEPATYpPA:

l. Apaxensin C.M. Baenenme B emTOnAHODOTOHKKY: (yHIAMEHTAIBHEIE OCHOBLI ¥ Jla-
SCPHBIC MCTOZIB! YIIPABIIICMOTO HOTYYCHUS U IMATHOCTHKE HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOR :
yuebroe nocobre Mo HAIpPaBISHUSIM HOITOTORKH Gaxanaspuara 200400 (200200) "OnTorexnuka’,
200500 "Jlasepras TexHuKa n nazepHEIe TexHomoruu", 200700 (200600) "®oTonuka 1 onTOMHROP-
Marrka" u crenransrocTaM 200200 "Onrotexuuxa” u 200201 "JlazepHas TeXHWKA U Ja3epHLIe Tex-
Hojorun" / C. M. Apakensn [u ap.] ; nox obru. pex. C. M. Apaxenasa .— Mockaa : Jloroc, 2015 .—
743 ¢. : mn., Tabi. + 1 ayexTpoH. OIT. AECK (CD-ROM) (211 M6) .— Bubuorp. B xouue v, — C. M.
Apaxkensin, A. O, Kyuepux, B. I, TIpokomres, B. T Pay, A, T". Cepreer - npenonasareny Bal'y —
ISBN 978-5-98704-812-2. Butnuorexa Bal'Y

2. Crapocrur B.B. Marepnaier # MeTOE! HaHOTEXHOIOTHI[ DJIEKTPOHHBIN pecype] : yues-
Hoe¢ nnocobue / B. B. Crapoctun.-4-¢ uap, (911.).-OmexTpon. Texcrossle nan, (1 paitn pdf: 434 c.). - M.
: BUHOM. JlaGoparopus 3uanwit, 2015, - (Hanorexnonoruu).-Cucrem. Tpebosarus: AdobeReader
XI ; 9KpaH 10", - ISBN 978-5-9963-2601-3,
http://www.studentlibrary.ru/book/ISBN9785996326013 . html

3. Hesoymn B.K. KBaurtosas ¢pusnxa ¥ HAHOTEXHONOIHH [OnexrporHEI pecypc]/ Hepomum
B K.— Onexrpon.TekcToBEe NaHmble.— M. Texnochepa, 2013.— 128 c.— Pexum JlocTyna;
http://www.iprbookshop.ru/16975.— DBC «IPRbooksy, 1o HapoJTIo

6) romosHHTENBHAS IUTEPATYPA:

1. Apaxensn C.M. MukpoctpyxTypsr, HAHOCTPYKTYPEI ¥ TH)IPOJIMHAMUYECKUE HEYCTOH N~
BOCTH, HHAYIHPOBAHHLIE JIA3CPHBIM H3JyUeHHEM Ha IOBEPXHOCTH TBEPIBIX TCI | MoHorpagms / C,
M. Apaxensn [u ap.] ; Bragumupexuit rocynapcteennsnt yuusepeuter (Bnl'Y) .— Bramumup
BraguMupexuit rocynapcTBeHHEIN yausepeurer (Bal'V), 2010 .— 144 ¢. : ui., Tabn. — Wmeercs
QICKTpOHHAs BEpeust — Bubmuorp.: ¢. 133-144.— CroGommbIit AOCTYIT B JJIEKTPOHHBIX YATAJILHBIX
3anax  Ombmuorexn . —  AdobeAcrobatReader .—  ISBN 978-5-9984-0094-0  —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/3067/ 1/00698.pdf>. Bubnuotexa Bal'V

2. Dbapribun A. A. Bapeibun, A. A. OUsHKO-XuMIs HAHOYACTHUI], HAHOMATEPHAIIOB U HAHO-
CTPYKTYp [OneKTpoHHELI pecype] : Yue.mocobue / A, A. BapuiGun, B, A. Baxtuna, B. U, Tomunun,
H. Il Tommmuma. — Kpacmospek : C®Y, 2011. - 236 c. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543

3. Topoxos B. A. Matepwans! u ux Texgoynorum. B 2 4, U, 1.: Yuebuuk / B.A. Topoxos,
H.B. Benaxos, A.I'. Cxuptnamze; [lon pex. B.A. T'opoxoga. - M.: HUL] UH®PA-M; Mz.: Hos. 3Ha-
Hue, 2014. - 589 c.: un.; 60x90 1/16. - (BO: baxanaspuar). (1) ISBN 978-5-16-009531-8, 500 3K,
http://znanium.com/catalog.php?bookinfo=446097

4. Topoxos B. A. Marepuans! 1 ux Texmomorun. B 2 u, U, 2.: Yuebunk / B.A. T'opoxos u
np; Hox pen. B.A. Topoxosa. - M.: HULT MH®PA-M; Mu.: Hos. 3nanue, 2014, - 533 ¢.: un.; 60x90
1/16. - (Beicmee o6pasosanue: Bakamaspuar). (mepemer) ISBN 978-5-16-009532-5, 500 K3,
http://znanium.com/catalog. php?bookinfo=446098

B) mporpaMmMHoe ofecrieuenue u Mutepuer-pecypenr
1. Hamorexnonornueckuit noprain: hitp://www.nanonewsnet.ry

2. HaHOTeXHOIOTHYeCKOe cOOBIIECTRO Hanomertp: http://www.nanometer.ru




3. Caifr xomizanuu «HT-MIAT»: http://www.ntmdt.ru

4. Poccmifckoe 0BIIECTRO CRAHUPYIOLIEH 30HJOBOM MHKDPOCKOIIMHM W HAHOTEXHOJIOIMA:
http://www.nanoworld,org

Pecypebr s MCTaHIMONHOTO OCBOGHIS Kypea, Pa3MeIeHHbIE Ha CaliTax:

1. http://www.kodges.ru/nauka/popnauka/1 88653-nanostruktury-i-nanomaterialy -sintez-
svojstva-i.html;

2. http://'www.kodges.ru/nauka/obrazovanie/137226-nanotexnolo giya-v-yelektronike.-
vvedenie-v.html;

3. hitp://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-
nano:razmernyh-materialov-pri-vozdeystvii-rnoschnyh-potokov-energii-na-
veschestvo_b33b80d27{8.html;

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEUYEHUE JANCHUTIINHEBI

JIeKnHOHHBIE Ay TUTOPHH, OCHAINEHHDIE JOCKON (IUTs1 MeJTa HITH MapKepa), SKpaHoM st [Ipo-
CKIUOHHBIX CHCTCM, NPOEKTOPOM U HOYTOYKOM,

Aynaropuy JUIA IIPOBENCHHUS 3aHATHH, OCHAINSHHEIE COBPEMEHHEIMA MEPCOHATBHEIMU KOM-
MBIOTEPAMH, OObEAMHEHHBIME B JIOKANBHYIO BEYUCITHTEILHYIO CETh 1 YKOMIUIEKTOBAHHEIMY He006-
XOAMMBIM CHCTCMHBIM U IIPUK/IAJHBIM IPOTPAMMHELIM 00CCICUEHHEM, AYANTOPHH BEIMUCIHTEIBHOTO
LEHTpa,
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