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1. IIEJIb OCBOEHUSA JIUCIIAIIIVHDI

Henbto ocBoenus nucnummunst «OCHOBE HAHOTCXHOIOTHIN SBIIAETCAABIISIIOTCS ! O3HAKOMJTE-
HUS ¢ HOBCHIUMY JMOCTHIKEHISIMA U HAIPABICHUSIMY PA3BUTHS B COBPEMEHHOH MeIHCIHITIHAD-
HOH 00/18CTH NPAKTHYECKUX HAYYHEIX SHAHKEH — HAHOTEXHOJOTHIX, CryneHTsI moce npocymusa-
HHA Kypea JOKHBI CBOGOTHO OPUECHTUPOBATHECS B OCHOBHEIX HANPaBJICHHIX Pa3BUTHS HAHOTEXHO-
JIOTHH; TIOHUMATE CYTh 5((EKTOB, ONPECISIONIEX 0COGbIe (busuKo-XxUMHIIECKHE CROMCTBA HAHOMA-
TCPHANIOE; 3HATE OCHOBHBIC TEXHONOIMYECKUE IIPOLIECCH], HCIIONB3YeMEbIE IIPY TIOJIYUEHUN HAHOMATE-
PHAIOB; UMETB IPC/ICTABMICHHS. O BO3MOXHOCTAX COBPEMEHHOM IpuOOPHO-METPOIOIHHeCcKOl 6a3n!
JULT HCCIIC/I0BAHUS MATEPUATIOB ¢ HAHOMETPOBBIM MPOCTPAHCTBEHHBIM paspermieHueM

3agaum quCHMILIMALL: ‘

¢ H3yHCHHC OCHOBHEIX BHIOB M CBOMCTB HAaHOOGHEKTOB, HanoMaTepuajos, npuGopos u
YCTPOHCTR Ha X OCHOBE, THIIOBEIE TEXHOJOTHYCCKIE IIPOMECCHI KX IIOTYYCHNU, JIEMEHTHYIO Gasy, a
TaKKe THIIOBOE 000PYNOBaHMe, BKIIOYAS TEXHHKY HCCIETOBAHS HAHOOOBEKTOB;

* (QyHTamMenTaIBHEIE OCHOBEI IPOIIECCOR CHHTE34, aHaN3a ¥ GYyHKIMOHHPOBAHUS MaTepH-
AJI0B X KOMIIOHCHTOB HAHO- 1 MUKPOCHCTEMHOMN TEXHUKH.

* llpuMenenue HanoMaTepranos.

2. MECTO JUCIUILIVAHEI B CTPYKTYPE OIOIL BO

Hucrummua "OCHOBEL HaHOTEXHOTOrHIL" OTHOCUTCS K 00A3aTEIbHBIM JUCIUILIIMHAM Bapua-
THBHOH wactu OITOIL. Ywuraercs B 4 CEMECTPe M 0a3upyeTcs Ha PaHee MOTyYCHHBIX 3HAHHAX CTY-
JICHTOB, NPHOOPETCHHBIX B Kypcax obmei ¢usuxu, On HAIIPABIICH Ha O3HAKOMJICHUE PA3MEPHBIX
3(PeKTOB I CBOKCTB HAHOOGHEKTOB, MCTONIOB X IONYYEHUS, IIPHOOPETEHHIO HABRIKOB PaGoOTHI ¢
YCTAHOBKAMHU 110 TIONYYCHUIO M IMATHOCTHKH HAHOMATEPHANOB, HA ofIIee pacIIupeHne. KOMIIeTeH-
U CTYICHTOB B 00JIaCTH HAHOTEXHOJIOI U,

3HaHuUsI, T0TyYeHHEIE B PaMKax M3YHMCHUS JAHHOH IHCIMILTUHEL, MOTYT GbITh IPUMEHEHEL JIIs
HAIMCAHUA BBITYCKHOM KBATM(QUKAHMOHHON PaGOTHl M IUCIHILIAL OPEAIIONAraoNux H3ydeHHe
HAHOTEXHOJIOTHI.

3. KOMIIETEHIINN OBYYAIONIET'OCS, DOPMUPYEMBIE B PE3YJIBTATE

OCBOEHUSA TN CIANJINHBI (MOAYJIST)

B pesyneTate ocBOCHMS MHCIMIIIHEBL 00y4alomuics: OMKEH OBJAIETh CICAYIOMTUMHA KOM-
HCTCHIUSAMH:

CIIOCOOHOCTBIO MCIIONB30BATE GA30BHIC 3HAHMS ECTECTBEHIIX HayK, MaTeMAaTHKW U HH(OP-
MATHKH, OCHOBHBIC (AKTPI, KOHIEIINH, TPUHIHITEI TEOPHUH, CBA3AHHBIX ¢ (YHIAMEHTAIBHON HH-
(hopmaTHKOI i HHGOPMATEIOHHEIME TEXHOIOTHS MM (OITK-1). 1

3naTe: dusuko-MaTemMaTHuecKmit anmapar.,

YMeTh: aHaM3ApOBATS, PacCINTLIBATE, IPOCKTHPOBATE U KOHCTPYMPOBAT B COOTRETCTRUM C
TCXHUMCCKIM 3allaHMeM THIIOBBIX CHCTeM, IPUOOPOB, neTajel u Y3IIOB Ha CXEMOTEXHHUCCKOM W
SJICMEHTHOM ypOBHAX; PA3NUYaTh pasMepHble s (eKTsr (1,2,3D) B 0cobrx mpossienusx pu3uKo-
XMMHHYECKUX CBOHCTB HAHOMATCPHAJIOR; IPOBESUTE MSMCPCHHI I MCCIENOBAHNS PASIMIHBIX 06beK-
TOB I10 38/TAHHOH METO/INKE; BEISIBIISTE CCTECTBCHHOHAYYHYIO CYNIHOCTE IIPOGIeM,

Biagers: croco6HocThio X mpoBenennio V3MEPCHUN ¥ MCCICNOBAHMS PAsIMIHBIK 0GHekTon
10 3aIJaHHON METOINKE; CIIOCOGHOCTRIO K aHalM3y, pacu€Ty, NPOCKTHPOBAHMIO U KOHCTPYHPOBAHHIO
B COOTBETCTBHE C TEXHMYCCKUM 3aaHIEM THIIOBEIX CHCTeM, npubopos, neraseit u yanon jHa CXEMO-
TEXHUMECKOM H 3JIECMEHTHOM YPOBHS, |



4. CTPYKTYPA U COAEP)KAHUE AU CITATTITHBI
Obmwas Tpyn0eMKOCTE AUCIMITIHAL! COCTABIIAET: 2 3a4ETHEIC CIMHNILI, 72 uaca.

Buasl yueGhoii pabotol, pic1iodas camo-

CTOATENBbHYIO PAGOTY CTYAEHTOR

Popmbl TeKYHIE-

« OGem yueGHoii ro KOHTpOAa

E H TPYLOEMKOCTE (B Hacax) paboTl, YCTIERAEMOCTH

No/ Paszien (tema) g % w 1 e C MpUMENENHEM (no nedensnm

= 2 Y El AB 2 HITEPAKTHBHDIX ceatecmpa),

JHCLTITHHEL &l 8 | = £E g5 s
3 5 = SE E& EE| o & METO/108 (hopma nponesky-
g | g §8 28 §L§ 5 = (B wacax /%) | Touoit aTTecTa-
| = = :=: ‘g 2 Ze & W (o cemecm-
8| 5 = 2 pan)
Knaccnduxanms  Hanomarepua-
710B. PasmepHenit stdexr, 4(50%
| 41121 4 4 8 ( )
HUctopust pazsurus vanonayku u Peiitnur-
2 H 0”1?' P OTHH Y 4136 | 2 2 4 2(50%)
aHOTeXHOIOT KOHTPOJIL Nol
Texnonorun mnonyuenns nano- 7-
3 4 4 | 4 8 4(50%)

MaTepUAalIoB. 10

MeTonEl mUarHocTHKH W CROH- 11- Pettranr-
4 | | - 4 4 4 8 4(50%)

CTBA HAHOMATEPHUATIOB, 15 KOHTPOML Ne2
| Hpumenenus HAHOCTPYKTYp B l6- . I
5 l'lpOl/ISB() CTBE W HayKe s 4 4 4 8 4(50%) Frofinmijs

p A ayies 18 KoHTPOJL No3
Beero 4|18 [ 18|18 - [ 36| - | 18(46%) Jauer

COJAEPKAHNE TUCIAILIAHbI
JEKIIN

Pazzea 1. Krnaccudukanmsa HaHOOOLEKTOR 1 X XapaKTepHbIC 0COOSHHOCTH: KPHUCTAJUINYECKas], Ieo-

MCTPUYECKast, SCKTPOHHAS CTPYKTYPEL

2. XapakTepHble 0COGEHHOCTH HAaHOOGHEKTOR,

1. Knaccnduranus ranoo6sexros,
1.1. Knaccuduxarms mo arperaTHoMy COCTOSHUIO.,
1.2, Knaccudukarus o pasmepam.
1.3. Knacenduxanus mo meprocTa.

2.1 Kpucrammueckas CTPYKTYpa.
2.2.OnexTponnas cTpyKTYypa.

2.4. lmnna cBoGoHoro mpoGera SJIEKTPOHOB,

2. PasMepHEIE 3aBUCHMOCTH (DM3HKO-XUMHYCCKHIX CBONCTR MaTepUaIoB B KJIACCHUSCKOM U
KBAHTOBOM HPHOMIIKEHUAX,
2. PasmepHEiit adexr,

2.1. Vlamenenne (ha3oBOro pABHOBECHS B HAHOCHCTEMAX,
2.2.PasMepHas 3aBHCHMOCTE TEMIIEPATYpHI ITABIICHHS MaTepuaos.
2.3. TloBepxiocTHas sHEprHsL.

Pasnen 2. Vcropus passurus HaHOHAYKH U HAHOTEXHOJIOTHH.
1. Uctopus passutus HaHOHAYKH M HAHOTEXHOJIOTUH,

1.1. llpeBHue NIMBUIM3ANME ¥ HAHOTEXHOIOIHH,
1.2. Puuapn @eliaman u HaHOMHD.,




1.3. CoBpemennoe cocrosmuue HaHOHayKH 1 npucyxienne Hobenesckux npemuit o dusnie,

Paspen 3. Texnonorun TIOJTy USHHUST HAHOMATEPHAJIOB,
1.®opMupoBanye MaTepHAIOR 110 MEXaHU3MY «CHHU3Y-BBEPX).

1. Mexauusm QopmupoBanns «CHH3Y-BBEPX),

1.1. Kunernueckoe ypapreHus 00pasoBanys HOBOH (hazbl.

1.2 Buner 3apoupsuneobpazosanns.

1.3. Pocr saponsmmeit HoRol ¢assr

2. QopMHpOBaNKE MATEPHATOB IO MEXaHusMy «cBepxyTBHH3Y.

2.1, OcoGennocTn m3MenLueHys MaTepHaoR,

2.2, VHTeHcHBHAS mIacTHYeCKAS nedopmarys,

Pasmesr 4, Metonsr Mexarnueckoro AUCICPIUPOBAHUS IOTYICHHS HAHOMATEPHAIIOB,
1. Metoxs! MexarHIecKOro JTUCIIEPTUPOBAHHS,

1.1. ITonyyenre HaHOMATEPUANIOB MEXAHTYECKUM U3METLYCHUEM,

1.2, Meroasr uHTEHCHBHOM MIacTHIecKkol nedopmanun,

1.3. MeToag! MexaHIYeCKIX BO3MeHCTRIN Pas’IUYHBIX CPEJL,
2. Metops! ¢pusuueckoro JUCIIEPTUPOBAHUSL.

2. Metone! pusnueckoro MUCIIEPIUPOBAHKS,

2.1. Tlonyuenue nanomarepranos PacIbUICHHEM PACIIIABOR,

2.2. Metonnt UCIapCHUA-KOHAEHCAIIHH,

2.3, BaxyyM-cyGuManzonHas TeXHOIOr s,

2.4, MetoppmpeBpaeHuBTBEpIOMCOCTOSHI,
3. Metoxs! xummdeckoro IIOJIy4eHUS HAHOMATEPUAIIOB,

3.1. Tlonyuenne HAHOMATEPHATIOR XUMITIECKUM [IPEBpAILCHIEM.

3.2. DIeXTPOXUMHYECKHE METOIEL,

3.3. MeTobl, COYETAIONHUE XUMIIECKHE 1 (msuveckue nperparenus,

4, BHonoquGCKHeMeTOHHHonyquHﬂMaTepHanoB.

Paspen 4.Metoner amarnocruxu u croiicrsa HAaHOMAaTEePHAJIOB.

1. Onpenenernue mucnepcrocTn M3TEpHAIIOB.

2. MeTonb! ompentenenns aneMeHTHOTO cocTara

3. Metone! anaimsa pazosoro cocrasa

4, MGTO,ZII:II/ICCJIE:I[OBaHH}IHOBerHOCTI/IMaTepI/IaI[OB
Vekyccrrennoenasodopmoobpasonanire: IIy{KOBEIC U 30H/IOBBIC METOMBI JINTOrPAd U,

1. Monexynspro-ny4gesas snuraxcus.

2. MeTobr 30810801 TEXHOIOT 1Y,

3. IlyuxoBasranomuTorpadus,

Paspen 5.1Ipumeneuns HAHOCTPYKTYp B IIPOU3BOJICTBE M HAyKe

1. Ilpumenenns HaHOOGBEKTOB B IIPOMBITINIEHHBIX TEXHOJIOTHSX.

2. Tlpumenenns HaHOOGLEKTOB B MeJIUIHTE,

3. [lpuMeHenns HaHOOGHEKTOR B poGoToTexHuKe.

4. IlpuMeHeHus HaHOOGLEKTOR B CTPOUTEIILHEIX TEXHOJIOTHSIX.

5. MaTeMaTHtIeCKoeMoneanOBaHHeHHaHOTeXHonomH.

S. OBPA3OBATEJILHLIE TEXHOJIOT U

* JICKITMOHHO-CEMUHAPCKAS CHCTeMA 00ydeHus (TpaaHUIMOHHEIC JEKIUOHHEBIC U IIPaKTUYE-
CKWE 3aHSITHS);



* case-study (momyuenue Ha MPAKTHUCCKUX 3aHATHSX yueOHEIX KEHCOB ¢ TOCTAHORKON 3a)1a-
¥ 1 riy6oKo# 1popaGoTKoit npoGieMs! paspaGoTky u peansanuy TpeGyeMol HMHTALMOHHON MO-
Aenn);

® MAacTep-KIaCChl (AEMOHCTPALHS HA IPAKTHYECKIX 3aAHSTHSIX PUMCHCHHS ITPUEMOB, TEX-
HOJIOTUH, METOIOB UMHTAIHOHHOTO MOJICTAPOBAHYS HA KOHKPETHBIX 3aJa4ax (keicax); |

¢ TPHMCHCHUC MYNILTHMENNA TEXHONOIHH (IIPOBEACHHUE JTCKIIMOHHEIX | CEMUHAPCKUX 3aHs-
THH C IIPUMEHEHHEM KOMIBIOTCPHBIX IPE3eHTANUN U ACMOHCTPAIMOHHLIX PONUKOB € MOMOIIBIO
npoexTopa wiu IBM);

¢ TCXHOJIOTHS PA3BUTUSA KPHTHYICCKOTO MBIIUICHUS (IIPHBHTHE CTYACHTAM HaBBIKOB KPHUTH-
HECKOH OIIEHKH Pa3paboTaHHBIX MU HMUTAIMOHEDIX Moxeneit), ‘

* HHQOPMAINOHHO-KOMMYHHKAIMOHHEIE TEXHOIOIHH (mpuMeHeHHe  UH(OPMAIIMOHHEIX
TEXHOJIOTHH [IJIs1 MOHUTOPHHTA TeKylielf YerneBaeMoCTH CTYACHTOB ¥ KOHTPOJIS 3HAHWH);

6. OHEHOYHBIE CPEJICTBA JLJISI TERYINEI'O KOHTPOJISI YCIIEBAEMOCT u,
HPOMEXYTOYHOI ATTECTAIIAU ITO UTOTAM OCBOLEHMSI AN CIIATIJINA-
Hbl U YYUEBHO-METOAUYECKOE ORECHEYEHHE CAMOCTOSITEJRHOM
PABOTLI CTYJTEHTOB
a) Boupocer pefitunr-konTposs:
Bonpoecr! peiitnur-konrposs Nel:
L. B wem Brr sumute rnasmyro TIPUHHHY BEIICNEHUS HAHOTEXHOOTHI OT JIpy-
FHX OTPAC/ICH HAYKH U TEXHOJIOTHH!
a) HCTIONB30BAHHUS KPaHE MaIbIX pa3Mepos;
0) KOOPAMHAIIBHOE U3MEHECHHE CBOMCTR MAaTepraos, 9To 06yCnaBIuBaeT peannsye-
MOCTb HENIMHEHHEIX U yHUKAIBHEIX 3 (heKTOR;
B) nponaramga 8 CMU
2. Hasosnre usBectHsie Bam dopmer HaHOCTPYKTYPUPOBAHHBIX MATEPUATIOR!
3. Ilpusenure mpumep mucnepcupix Cpel, B KOTOPLIX IUCIIEpCHAS (hasa HaXo-
AUTCA B TBEPJIOM COCTOSIHWH, & CPEIa — B KUIAKOM;
4. Haitre onpenenenue pasmepromy s¢exty. [Ipusenute npuMeps

5. B 4em 3axsmouaerca mpumHImm DOPMEpPOBAHMS HAHOMATEPHATIOB MO Mexa-
HA3MY «CBEPXY-BHU3Y. KaxuMu MeTomaMu MOIKHO 9TO OCYIIECTRHTE?
6. Hasosute Meromer ompenenenms PasMepoOB HAHOMATEPHATIOR

Bonpocel peiirunr-kourpoust No2:
1. [Jaitre onpenenerne TCPMHHY «HAHOYACTHIIAN:
2. OrnecuTe HAHOTPYOKH MO Pa3sMEPHOCTH K HyXKHEIM IPYIIIaM:
- ONIHOMEPHEIE;
-IIBYMEPHEIE;
~TPEXMEpHEIE;
-MHOIOMEpHLIE;
H JUCIEPCHOCTH K HY)KHEIM TPYTIIIaM:
-HYJIBMEPHEIE;
-OJIHOMEpHEIE;




-JIBYMCPHBIE;

-TPEXMEPHEIE,

3. lpusemure npuMep mucmepcsix CPEX, B KOTOPEIX JucrepcHas (aza Haxo-
AUTCS B XKUIKOM COCTOSHHH, & CPENA — B TA30BOM:

4. Maiite onpencineHue pasMeproMy spdexry. IIpuseaure npumepsr

S. B uem saxmouaetes nprHIHI (DOPMUPORAHHS HAHOMATEPHATOR IO MeXa-
HASMY  «CBCPXY-BHU3».  KakumMm  MeTomaMH  MOXHO  9T0 OCYIECTBUTL?

6. Hcrionks3opanie HaHOMATepHAIOE B JAPEBHUX IUBHIIU3AIHIX
7. HaHOTEXHOJIOrMH B poGOTOTEXHUKE:
8. Hasosure Mmeroxsr oupenesnenns AUCICPCHOCTH MATEPUAJIOB
9. OmacHOCTh HAHOOGLEKTOR IS SKUBOM TIPAPOJEI

Bonpocer peiitunr-konrposas No3:

1. HauocTpykType! u HanotexHoNOrHH: HAHOTPYOKH, OJTHOATOMHEIE CJIOH, KBAHTOBBIE TOU-
KU, TETEPOCTPYKTYPEI M CBEPXPELICTKH,

2. OUBHKO-XIMHIECKHE METOIBI  IIOJYUYCHMsSI HAHO0O0LEeKTOB, OCHOBEI MOJIEKYJISIPHO-
JTY4YEBOH BIUTAKCHH.

3. Ocuonuble KBAHTOBOpasMepHEIe 3¢ (heKThI

4, Omnyeckue OCHOBEI SJIeKTpOHHOﬁ MHKPOCKONIHK. THITBI COBPEMCHHEIX JJICKTPOHHBIX
MUKPOCKOIIOB,

5. MGTOHBI HaHOCTPYKTYPHOIO HCCIISTOBAHUSI KI1acTepos. dusnueckue OCHOBRI Macc —
CIICKTPOCKOITHH,

6. Anmaparypa ms POBEACHUS UG PAKITMOHHEBIX HCCIIE[0OBAHMIH HAHOMaTEePHANIOB,

7. IIpHMGH@HPIe U IICPCHEKTHBLI PA3BUTHS HAHOTCXHOJIOTHH, JIeMEHTEI MCTPOJIOTHU B
HaHOTCXHOJIOTHH.

8. lIpumMernenne HaHOMATEPHATOB B OTAC/THHDIX OTPAC/IAX IPOMEILIUIEHHOCTH. [Ipumepn
MATEPHANIOB H (DYHKLIHOHAIEHOE HA3HAYCHHE!
0) Tembl pedpeparon:
1. Puuapy ®efiaman u HaHOMHUD;
2. HoGenencxas npemusmo gusuxe 3a 2010 A, K. T eiiMa u K. C. Hosocénoga;
3. JlpeBHue HUBHIH3AINY 1 HAaHOTEXHOJIOTHH;
4. PaspaGotka PoGepra ®ymia (RobertFull) uz Bepxu;
5. QaHTACTHYECKUE IPUMEHEHHS: HaHOKPYIKKa, HAHOIU (DT, HAHOITHITIONH;
6. JJHK-wu PHK-nanoTexHomoruu;
7. TIpOMBIINEHHEIH cunTes MOJICKYIL IEKAPCTB 1 (PapMaKoNIOrH4eckuX IPEHapaTon YeTKo
ONIPENCTCHHOM (POPMEI (OrCc-TenTu Ibl);
8. IlpuMeHEHUE HAHOTEXHONOTH B KOMIBIOTCPHOH TEXHHKE: IEHTPAIBHEIE TIPOLICCCOPLL;
9. llpuMeHeHWe HaHOTEXHONOTHH B KOMITBIOTEPHOY TEXHHKE:  KECTKHE JHCKH (GMR-
sddexra);

10. 'u6xure ToHKME KpaHE! (rubKue KOHTAKThI Ha HAHOYTIEPOJIE);

11. ITpumeHenre HAHOTEXHONOTHI B TeXHUKE ATANCPCAaTHOTPOMHEIX 00BEMOB HHOPMAIHH;
12. KBaHTOBLIC KOMITBIOTEPBI, HAHOTEXHOIOTHH I HAHOINIA3MOHHTKA,

13. Hanorexnonornu u poboToTexHuKa;

14. Harnopo6oTst PCINIMKATOPRI U MX CO3JIAHHE;



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

22.

23.
24.

3L

ATOMHO-CHIIOBAS MEKPOCKOIIHS,
MarnutHo-crIoBas MuKpockomms;

Cranupyronas s1ekTpoHHas MHUKPOCKOIINS,

Muxpockomnus GmKHEro mos;

Ilpoceeunnaromast anexTponHas MHKDOCKOTIHS,
Manoyriiosoe paccesiane u uHaMEUECKOE paccestHue cBera;
AHaJU3 TPACKTOPUH HAHOYACTHIL, IMHAMIIECKOR CBETOPACCEIHUE, CETUMEHTAMOHHEIN aHa-
U3, yTbTPa3BYKOBBIE METOMBI;

Pentrenomudpaximonnsie MEeTO/IbL;

IIEKTPOHHAS CIIEKTPOCKOIIHS

Kone6arensras Muxpockomus;

. Oxe-criexTpockonus;

. Heffrpornas nuppaxromerpus;

. Maruurtras velfrponorpadus;

. Bosnefictie HaHOOGHEKTOR Ha SKHMBEIE OPraHU3MBL;

. Toxcn4HoCTS HaOMAaTEpHATOB;

. MonuTopunr Bo3aeicTBUIS HaHOMATCPHAJIOB Ha KUBYIO U HEXHBYIO IPUPOLY,

PesynpTate! nayunoro npoexra 7 PaMouHOH eBponetickoit mporpammer 2007-2008 rr 1o
HaHO0E30IaCHOCTH.

B) Bonpocer k 3auery no amenumamme:

Rl A e S

£

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

Knaccudukarus nucnepensix cuerem mo arperaTHOMYy COCTOSHHUIO,
Knaceuduxanus mucnepesrix cucrem mo pasMepam;

MeTtoner Mexannueckoro JVCTIEPITUPOBAHMS;

Merozs! Gpusuueckoro JWICIIEPTHPOBAHMS,

Metoner xrMuueckoro JAUCTIEPIUPOBAHMS,

Hpurian Gopmuposanus Mareprason «CHH3Y-BBEPX»;
CTpykTypa HaHOpasMepHEIX MaTepHAOR;

Pasmepnsiit sgdexr;

Hcenenoranne snementroro cocrasa HAHOMATEPHAJIOR,
Hcenenosaune dasororo cocrapa HAHOMATCPHAJIOB;

Metonb u3yuesus nopepxuoCTH;

lpumenenns HanOMaTepuanos b IPOMBIIUICHHBIX TEXHOJIOTHAX,
lpnmenenus HanomaTepuaios s MEIUIIKHE,;

[Ipumenenns Hanomatepuanos n HAYKe;

IIpumenenns HaHOMaTepHAIIOR B poGoTorexuuke;

IIpuMenenns HanOoMaTepuaios 5 CTPOUTEIIHLHEIX TEXHOJIOTHAX,
Matemariaeckoe MofepoBaHKe B HAHOTEXHOOTHSIX.

r) Bonpockl j11st KOHTPOJISI cAMOCTOSITE O paboThI:

R R

Knaccupuxanus manoo6rexros;

Onrrueckue XapakTepreTHKe HAaHOCpeT;

QyHKUMOHANLHBIE U KOHCTPYKLUOHHbIE HaHOMaTepHab;
Mexanusmer pocta mienok 13 mapa;

OcobenHoCTH METOIOB KOHCOTHTAIIIH HAHOMATCPHAJIOB;
Jlaseprasnanomomuduxkarms HOBEPXHOCTH;

Metoxe: 30mm0B0# TexmomOrHN AT Co3mARKS HAHOMATEPHAJIOB;
Metoner nsyuenns croitcrn HAHOMATEePHAJIOB;



9. Jlasepuas abisus TREpABIX MAaTEPHUATIOR,

7. YUYUEBHO-METOJIUYECKOE 1 HHO®OPMALIMOHHOL OBECIIEYEHHATL, JNC-

MUIIJIUHBI

) OCHOBHASI JINTEpPATypa:

1. Apakenssu C.M. Baenenue B emToRaHOGOTOHKKY: (yHIAMEHTANLHEIE OCHOBLI U Jia-
3CPHBIC MCTONEI YIIPABJIAEMOTO HONYYECHHS U UACHOCTHKH HaHOCTPYKTYPUPOBAHIEIX MATEPUATIOR
y4eOHOE mocobHe 110 HANPABICHUSM MOATOTOBKY baxanaspmata 200400 (200200) "Onrorexnuxa',
200500 "Jlazepnas Texuuka u nasepunie Texxonornu”, 200700 (200600) "dotonuka u OIITOHH(OP-
Matuka" u cuennansrocTsm 200200 "Onrorexuuka” u 200201 "Jlasepnas TexHuKa W TA3epHBIE TEX-
Honorur" / C. M. Apakensn [u ap.] ; mox o6, pen. C. M. Apakensaa — Mocksa : Jloroc, 2015 .—
743 c. : mn., TabIL. + | 3AEKTPOH. ONIT. HCK (CD-ROM) (211 M6) — bubnuorp. B xonne u. — C. M.
Apakenan, A. O. Kyuepux, B. I IIpoxomes, B. T, Pay, A. T". Ceprees - npenogasatenn Bal'V —
ISBN 978-5-98704-812-2. BuGnmorexa Bal'Y

2. Crapocrun B.B. Marepuaist n MCTO/LI HAHOTEXHOJIOTHH[ DNeKTPOHHEIN pecypce] @ yue6-
Hoe nocobue / B. B. CrapocTun.-4-¢ usp, (911.).-DIEKTPOH. TEKCTOBLIE A, (1 dait pdf: 434 ¢.). - M,
: BUHOM. JlaGopatopus 3maumuit, 2015, - (Hanorexuonorun).-Crcrem. TpeGosanms: AdobeReader
XI ; 9KpaH 10" - ISBN 978-5-9963-2601-3.
http://WWW.studentlibrary.ru/book/ISBN9785996326013.html ‘

3. Hesomnun B.K. Kanrosas (usmka u HaHOTEXHOMOrMH [Onexrpomrnsrit pecype)/ Hesomun
B.K.— Dnexrpon.texcrossie manmpic.— M.: Texnocepa, 2013.— 128 ¢.— Pewxum AOCTYIIA:
http://www.iprbookshop.ru/16975.— DBC «IPRbooksy, o maposmo

0) nomostnuTeALHAN JIUTEpaTypa:

1. Apakensa C.M. MUKpPOCTPYKTYpBI, HAHOCTPYKTY B! 1 TUAPOJIMTHAMUYIECKIE HEYCTORYH-

BOCTH, MHyUHPOBAHNEIC JIA3EPHBIM M3NyUEHHEM HA TOBEPXHOCTH TBEPABIX Tell | MoHorpadusa / C.

M. Apakenss [u np.] ; Braguvupekuit rocynapersennsi yrusepeurer (Bal'Y) — Bragumump :
Bramumupekuii rocynapcreennnit yrusepenter (Bnl'Y), 2010 .— 144 c. : wn., Ta6n, — Wmeetcs
ONICKTPOHHAs BepCH .— bubmmorp.: ¢. 133-144.— Cro6omHpit JOCTYI B 3JIEKTPOHHBIX UUTAILHBIX
saax  Oubmwotexm  —  AdobeAcrobatReader - ISBN  978-5-9984-0094-0  —

<URL:http://e.Iib.vlsu.ru/bitstream/l23456789/3067/1/00698.pdf>. bubnuorexa Bal'y

2. DBapwibun A. A. Bapribun, A, A. (DU3HKO-XUMHUS HAHOUACTHII, HAaHOMATEPHAJIOR U HAHO-
CTPYKTYp [DneKkTpoHHbIA pecype] : Vue6.mocobue / A. A. Bapribun, B. A. baxtuna, B. U, Tomunun,
H. II. Tomummma. — Kpacwospex @ COV, 2011. - 236 ¢. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalo g.php?bookinfo=441543

3. Topoxos B. A, Marepuans! u nx Texnosoruu. B 2 u. Y, 1.; Vue6uuk / B.A. ['opoxog,
H.B. Bensxos, A.I'. Cxuprnamse; Ilox pen. B.A. Topoxosa. - M, : HUL UTHOPA-M; Mx.: Hos. 3ua-
nue, 2014. - 589 c¢.: um.; 60x90 1/16. - (BO: Bakanaspuar). (i) ISBN 978-5-16-009531-8, 500 axs3.
http://znanium.com/catalog.php?bookinf0=446097

4. T'opoxom B. A. Matepuansl u ux Texuonorum, B 2w Y. 2.: YueGunk / B.A, [opoxos u
ap; Iox pex. B.A. T'opoxosa. - M. HWL MHOPA-M; Mu.: Hos. 3Hanue, 2014, - 533 ¢.: wir.; 60x90
1/16. - (Bsicmee o6pasosanme: Bakanaspuar). (nepemner) ISBN 978-5-16-009532-5, 500 k3.
hitp://znanium.com/catalog. php?bookinfo=446098

B) nIporpammrioe ofecrieuenne u Hurepner-pecypenr

1. Hanorexmonormuecxuii noprai: http://www.nanonewsnet.ru

2. HamoTexmosormyeckoe coobmmectso Haromerp: hitp://www.nanometer ru




3. Caiir xommanun «HT -MT»: hitp://www.ntmdt.ru

4. Poccmitcxoe o6mecTro CKaHMPYIOIIEH 30HIOBOM MUKPOCKOIHH ¥ HAHOTEXHOJIOTHI:
http://www.nanoworld.org

Pecyperl unst nueTalInoHEOTrO 0CBOCH S Kypca, pasMELIeHHEIE Ha calfTax:

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

2. http://www.kodges.ru/nauka/obrazovanie/13 7226-nanotexnologiya-v-yelektronike. -
vvedenie-v.html;

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

8. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHNE JINCHUITJINHE]

Jlexunonnste aynuropuy, ocHaménnse nockoi (U1 Mena M MapKepa), SKpaHoM [T po-
CKIIMOHHEIX CHCTEM, IPOEKTOPOM U HOYTOYKOM.

AYIUTODHH IS IIPOBENEHUA 3aHATHIL, OCHATISHHEIE COBPEMCHHEIMU MEPCOHAILHBIME KOM-
NBIOTEPAMH, 00BEIMHERHBIMY B JIOKATBHYIO BLIMUCIIUTCIILHYIO CETh M YKOMILIEKTOBAHHBIME HEO6-
XOJIMMBIM CUCTEMHBIM U TIPHKIAIHBIM IPOTPAMMHBIM obecrieueHueM, ayUTOPHH BEIYHCIUTEILHOTO
LeHTpa.
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