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1. OHEJL OCBOEHMS JUCIHUITIINHBI .

Lenpio ocBoeHws auCHUUIMHE «OCHOBLI HAHOTEXHOJNIOTHU»IBIIACTCASBISAIOTCS 03HAKOMIIC-
HHS ¢ HOBEHITMMM JIOCTIDKCHHSIME ¥ HAIPABIEHUAME PA3BHTHS B COBPEMEHHOM MENKUCIHTITHHAD-
HOM 00JIaCTH NPaKTHYCCKHX HAYYHBIX SHAHHY — HAHOTEXHOIOIHIX, CTyIeHThI mocie mpoeiyiumsa-
HUA Kypea  MOJDKHBI CBOOOIHO OPUEHTHPOBATECS B OCHOBHEIX HAIPARIICHUSX Pa3BUTHS HAHOTEXHO-
NIOTHH; TIOHUMATE CYTh 9((EKTOB, ONPEAEITIOMUX 0coGbIE (PHIUKO-XUMUATCCKIE CBOMcTBA HAHOMA-
TCPHUAIIOR; 3HATD OCHOBHBIC TEXHOIOTHYICCKAE TIPOIIECCHI, HCTIONB3YEMBIE TIPH HONYYEHUH HAHOMATe-
PHAIIOB; HMCTEL HPCICTABICHAS O BO3MOIKHOCTIX COBPEMEHHOH MPUGOPHO-METPONOrHIECKOH (a3l
AL ACCIICTIOBAHHS MATCPUAVIOR ¢ HAHOMCTPOBBIM IIPOCTPAHCTREHHEIM PA3PEIICHAEM

3agauu QUCHUIIHNDI:

¢ H3YHCHHMC OCHOBHBIX BHJIOB M CBOHCTB HaHOOGREKTOB, HAHOMATEPHAJIOR, npubopos
YCTPONCTB Ha HX OCHOBE, TUIIOBLIE TeXHOJOTHYECKIE TIPOLIECCHI MX TIOIYHIEHH S, ATEMEHTHYIO Hasy, a
TaKKe THIIOBOE 000PY/I0BaNHE, BKIIOYAS TEXHHKY HCCIICIOBAHMS HAHO0OBEKTOB;

*  (yHEaMEHTAILHEIE OCHOBEI ITPOIECCOR CHHTE34, aHANH3a ¥ (YHKIIHOHUPOBAHIS MaTEpH-
AJIOB ¥ KOMIIOHEHTOB HAHO- M MHKPOCHCTEMHOM TEXHUKH,

e [IpuMeHeHHe HAHOMATEPHATIOR,

2. MECTO JUCLHUIIIMHBI B CTPYKTYPE OIIOII BO

Hucnmnnuma "OcHoBrl HanOTEXHONOMHHE" OTHOCHTCS K 00s13aTeIbHLIM JHCIHIIITHHAM  BapHa-
THEHOH vactn OITOIL Unraercs B 4 cemecTpe u OasupyeTcs Ha paHee MOTYMCHHBIX 3HANHIK CTYy-
AEHTOB, NPHOOPETEHHEIX B Kypcax obured ¢uszukwn, On HAIPaBJIEH Ha O3HAKOMIICHUE PA3MEPHLIX
30 pexTOB U CBOMCTB HAHOOGBEKTOR, METONOB HX TOJTYYCHHS, [IPHOOPETEHHIO HABBLIKOB PaBOoTLI ¢
YCTAHOBKAMM T10 TONYYEHHUIO M JIAATHOCTHKE HAHOMATEPHATIOB, Ha obIee PACIIMPEHHE KOMIIETCI~
UK CTYJICHTOB B 00JIACTH HAHOTEXHOJIOTHIL. '

3HAHNS, TIONYYCHHBIC B PAMKAX M3YUEHHS JAHIOMN JHCLHIIIHHEL, MOTYT OBITH TIPHMEHECHRI JUTS
HallICaHKs BBITYCKHON KBAIM(QUKAIHMOHHON paGOTLl W J[MCLHILTHE IPENITONIArAOIIMUX H3YUEH e
HAaHOTEXHOJIOTHH,

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3VJIbLTATE

OCBOEHWS TUCLIATIINHBI (MOYJIS)

B pesyubrate ocroeHms AMCIMIIMEBL 06y9aiomuiics [oImken OBTAJIETh CIICHAYIOUIHMH KOM-
MEeTEeHIHSIMU:

CIIOCOOHOCTBIO HCIOJIE30BATH GA30BLIE 3HAHMS ECTECTBEHMLIX HAyK, MATEMATHKH B HH(Op-
MATHKH, OCHOBHEIE (aKThI, KOHIENIHH, IPUHIHIL TEOPHil, CBAIANHBIX C (GyunamenTanpuoi HH-
(bopmaTHKO U MH(OPMAITHOHHEIMU TEXHOTOIHIME (OIIK-1).

3narTe: QusnKo-MaTeMaTHUECKHI anmapar.

YMern: aHalTH3upoBaTh, PACCUHTHIBATE, IIPOCKTHPOBATE H KOHCTPYHPOBAT B COOTBETCTBUH C
TEXHHICCKUM 3a/IaHHCM THIIOBEIX CHCTEM, IPUOOPOB, NETATEH M Y3JI0B HA CXEMOTeXHHUCCKOM M
HIEMCHTHOM YPOBHSIX; pasiudath pasmepusie sdpdextsr (1,2,3D) B 0cobbix TPOSBIICHHAX  (PUIHKO-
XUMHICCKHX CBOHCTB HAHOMATEPHANIOB; IPOBEAUTL H3MEPEHUS | HCCIeI0BANMS PASIHYHEIX 06beK-
TOB 110 3aNAHHOH METO/IMKE; BLISB/IATE CTECTBEHHOHAY YY) CYLUHOCTE poliiem.

Baagers: criocofHOCTEIO K 1IpoBEIeHHIO M3MEPCHUH U HCCIIEMOBAHMS PASIHUHLIX 0OLEKTOR
10 387@HHOH METO/IMKE; CIOCOGHOCTRIO K aalnsy, PacuCTy, MPOCKTHPOBAIKIO M KOHCT)YHPOBAHHIO
B COOTBCTCTBMH € TEXHUIECKMM 3a{aHMEM THIIOBEIX CHCTEM, IPHGOPOR, JeTaNeH i Y3JOB Ha CXEMO-
TEXHUIECKOM M DJIEMEHTHOM YPORHSL '



4. CTPYKTYPA M COAEPKAHUE JUCIAIIINHBI

Ob1mast TpyM0EMKOCTb JUCIUILTHHE] COCTARISET: 2 3aUCTHLIE SIHHUIEL, 72 uaca.|

Bunel yueGHoit paGoTel, imiouas camo-

CTOATENRHYIO PAGOTY CTYAEHTOR

hopatbl Tekyme-

o Obuem yuebnoii ro KOHTpous
3 1 TpyACEMKOCTS (B UacaX) paGore, || yenesaemocT
Pasnen (revia) E % i C [PUMEHEHHEM (no nedensn
INo/ aspen ( CI;,mg g 8 5 g B E HHTEPAKTHBHBLIX cemecnipia),
ARG &1 5 E £Es %lg 2E o 2 METOIOB | | (lopaa MpoMEsy-
53 z 8 28 28 = = B uacax /%) || rounoit arrecra-
' [} o ] Bagl O o=
= 5 CQ %’ 83 z = w | i fno cenecin-
g 5= 2 | pan)
[Cnaceuduraups  nanomatepma- i
710B. Pasmepuseiii adderr. 4(50%
o) |
1 4112 4 4 8 ( ) i
i
?
5 Hcropus passurus HaHOHaYKH U 4361 2 5 4 2(50%) i Pefitunr-
“ L (4]
HaHOTEXHOIOTHH KOHTPOJIk Nol
5 Texnonoruu ronyyenus waxo- i 7= 5 i " ST
7 | Mmarepuanos. 10 (509%)
" MeToabl AMATHOCTHKH W CROMH- 1 11- 4 | 4 . (50%) Pefirinr-
. . 4 4(50%
CTBa HaHOMaTepHaI0B, 15 KOHTPOJT No2
[Ipumenenus HaHOCTPYKT 16- . -
3 I P‘DHBBO CTBC H Ha Kel S 4 4 4 8 4(50%) PRRTHET
P 2 Al 18 KOHTpONL Ne3
Beero 4113 | 18 | 18 - 36 | - 18(46%) 3ayer

COIEPKAHUE JACITUIIIMHLI
JEKIINHA

Pasnen 1, Kiaccndurarms HaHOOOHEKTOB 1 HX XapaKkTepHbIe 0COOCHHOCTH: KpPICFElHJlH Heckas, reo-
METPHYICCKas, JNIEKTPOHHAS CTPYKTYPEL.

1. Knaccudukaris nanoo6nexTos,

1.1. Knacenuxarmst mo arperaTHoMy coCTOSHHIO.
1.2, Knacenduxarus o pazmepan.

1.3. Knacendukanus mo MepHOCTH.

2. XapaxTepHble 0COBEHIOCTH HAHOOGHEKTOR.
2.1.Kpucrammueckas crpykTypa.

2.2.OneKTpoHHAS CTPYKTYpA.

2, PEB'\/IFJPIIBIG 3aBHCHUMOCTH (I)I’ISI/IKO -XUMHUYECKIX CBOHCTB MAaTCPHAJIOB B KJIACCE T‘I( CICOM ¥

KBAHTOBOM NPHUOIIIIKEHUIX.
2. Pasmepneiit adidexr.

2.1. VMiamenenne (a3oBoro paBHOBECHS B HAHOCHCTEMAX.
2.2 PasMepHast 3aBHCHMOCTD TEMIIEPATYPEI [LIABJICHHS MaTepHasos.

2.3, IloBepXHOCTHAS SHEPTHS,
2.4. Jlnnna cBoGoHOTO Mpofera seKTPOHOB.

Paspien 2. Vcropust passurus HAHOHAYKH ¥ HAHOTEXHOIOTH.
1. Uctopus passuThs HaHOHAYKH M HAHOTEXHOJIOTHH,
1.1, JIpeBune UBHIM3AINY H HAHOTEXHOIOIHH,

1.2, Puvapn @eitaman 1 HanoMup.,



1.3, CoBpemenioe coCTOsHIE HAHOHAYKH 1 npucysienne Hobenesexux mpemuit no (|

Paszmen 3. Texuomorun NOYICHH ST HAHOMATePHAIIOB,
l.GopmupoBanye MATEPHANIOB 110 MEXAHHU3MY «CHH3Y-BBEPX».
1. Mexanusm (OPMHPOBAHKS (CHHU3Y-BBEPX).
1.1, Knnernveckoe ypasnenns o6paszoBamus HOBoM (haswl.
1.2.Bunpr 3apoxsimeo6pasoBanms,
1.3. Poct saponsimeit Homoit (hasel
2. GopMHupoBaHKE MATEPHANIOB 110 MEXAHHU3MY «cBepxy TBHE3Y,
2.1. OcobeHHOCTH H3MeNBUYCHHS MATEpPHAIOB.
2.2. VntencusHas miactuyeckas e opMars.
Pasjen 4, MeTo)1p! MEXaHHUECKOTO JIMCIIEPrEPOBAHIS IIOJTYYeHM S HAHOMATEPHAIOB,
1. MeTomE MEXaHHIECKOTO IMCTTIePrHPOBAHNIS.
1.1. IToxryyenne HaHOMATEPHATIOB MEXAHUUECKUM U3MEIBUCHHEM.
1.2. MeTonpr unTeHCHBHOI MacTHYeCckol gedopMariim,
1.3. MeToybl MeXaHH4eCKHX BO3JEHCTRHI PasIHIHEIX CpeJt.
2. MeTtone!l (hH3HIECKOTr0 AUCTIEPTHPOBAHHSL.
2, MeTome! (PH3HUCCKOro NUCTIeprHpOBAHHSL.
2.1. Tlomyyenue HAHOMATEPHATIOB PACITLUICHAEM pacIIaBosg.
2.2, MeTtonst HCIIaPEHUA-KOHICHCALHH,
2.3. BakyyM-cyGiIuManHoHHas TeXHOIOTHIL.
2.4, MeTomﬂnpenpameHHﬁBTBepnDMCOCTOHHHH.
3. MeTo/bl XHMHUYECKOT0 TI0JIYICHES HAHOMATEPHAIIOR.
3.1. Ilonyuenue HaHOMATEPHATIOB XUMIUECKHAM IIPEBPAILICHUEM.
3.2, DNEeKTPOXHMHUECKHUE METOIEI,
3.3. MeTo/Ibl, COYETAIONINE XUMHUECKHE U (busnHeckre npesparenus.
4. BronoruueckueMeTo B0y e HIAMATEPHAIIOR,
Paszjpenx 4. MeTonpr amarnocTuky u cBoitcTna HAHOMAaTEPUATIOR,
L. Onpenenenue mucmepeHocT MaTepHAIIOB.
2. MeToqE! onpesienneHrs 2IeMeHTHOTO COCTABA
3. Metozs! anaymsa (a3oBoro cocrana
4. MeroapuceeI0BaHsI0BEPXHOCTHMATCPHAIOR

31Ke,

Hekycerpenmoenanodopmoo6pasosanue; MyuKkoBble U 30H0BbE METOJIBI JIMTOT pauH,

1. MonekynsipHO-IyueBas 3IUTaKCHS,

2. MeTomns! 30H10B01 TeXHOIOTHH.

3. llyuxoasHanonurorpadms.

Pasjen S.[TpuMenenss: HAHOCTPYKTYD B NPOH3BOJCTRE W HAyKe
1. Ilprnmenenns HaHOOGBEKTOB B IPOMBIIUIEHHBIX TEXIONOIHSX,
2. llpumenenus HaHOOOTLEKTOB B MeJHIMHE.

3. Hpuvenenns HaHOOGBEKTOR B poGOTOTEXHHKE,

4. llpuMenerns HAHOOOHEKTOB B CTPOHTENBHEIX TEXIHONOIHSIX.,
5. MaTeMaTHIECKOEMO eI POBAHHCHHAHOTEXH OO HIL

3. OBPA3OBATEJILUBIE TEXHOJIOI'MU

° JICKITHOHHO-CEMHHAPCKAd CHCTEeMAa 06}(‘161-11/151 (Tpﬂ,IIHHHOHHBIC JICKIIAOHHILIC

CKHE 3aHITHA);

M

ImpaKTHae-



® Casc- S(Udy (HOH)"ICIH/IG Ha IMPAKTHYCCKUX 3aMATHIX }’11661113[}\ KeHCOB ¢ TocCT (IHO]EKOM 3ala-

i | ry6oxoit ipopaboTkoit npobreMsr paspaboTii M pealnzai TpeOyeMOoll HMHTALHOHHOMH Mo-

JIeNn); |

I
¢ MacTep-KIIAacChl (,Z[eMOHCTpaIU/I}] Ha TTPaAKTHUYCCKUX 3aHITHIX IIPEMEHCHHS! II}JHGMOB TCX-
HOHOI‘HH METOHOB HMHTAILIHOHHOTO MOICITIMPOBAHMS HA KOHKPETIILIX 3a)1a1uaX (KCHCW\)'

® TPUMCHECHHE MYJILTHMEIIHA TEXHOMOTHH (TIPOBEICHHE JCKITHOHHELIX | cemmlapcrm,\ 3AHS-
THH ¢ TPHUMEHEHHEM KOMIBIOTEPHEIX MPE3CHTAIMH U JEeMOHCTPAIHOHHEIX ponmcos ¢ MOMOIIBIO
npoexTopa wm IBM); i

¢ TCXHOJIOTHS PA3BUTHA KPHTHYECKOI'O MBIILIEHHS (IPUBHTHE CTY/ICHTAM HaBBIKOB KPHTH-
UECKOH OLEHKH pa3paboTanHbIX HMH HMHTALHONHBIX Mozeei); |

* HH(]OPMAINOHHO-KOMMYHHUKAIIHOHHEIE TeXHOJOTHH (mpuMeHeHHe HH(])O PMAaIOHIBIX
TCXHONOTHH I MOHHTOPHHTA TEKYIICH YCIIeBAEMOCTH CTY/ICHTOR 1 KOHTPOJIS 3Hnnm/1)

6. OIIEHOYHBIE CPEJACTBA JUISI TEKY LHIET'O KOHTPOJIS YCIIE BAIrrM OCTH,
HPOMEKYTOUYHOH ATTECTAITAM ITO UTOIAM OCBOEHMSI JIN (I LTI -
HbI 1 YYEBHO-METOJUYECKOL OLECTIEUYLHNEL CAMOCTO4 FI“'JI])]IOI/I
PABOTLI CTYAEHTOB :
a) Bonpocer pefiruur-konrposs: i
Bonpocw! peiitunr-ionrposs Nel: .
Is B uem Brr BujuTe rmanmyro IPUYHHY BLIACICHUS HAHOTEXHOMOIMH OT ‘ﬂpy--
TUX OTpaciell HayKH W TeXHOIOTHI

i
a) UCTIOIL30BANMSI Kpaifte MaBIX pasMepos; |
0) KoopHHHANBLHOE H3MEHEHHE CEOHCTE MATEPHAIIOB, UTO 00ycnaBmuBaeT pmmrs; e-
MOCTDL HeIIHHEHHEIX M YHHKAILHBIX 3 (eKToB;

i
B) npornararga B CMU |

2 Hasogute m3secrnsie Bam popmer HAHOCTPYKTYPHUPOBAHNLIX Mcrrcpnamm

: IIpuBennre mpumep AUCIEPCHEIX cpefl, B Ko’ TOPBIX [ucnepcHas (asza maxo-

|
AUTCA B TBEPJIOM COCTOSHUH, & CPEJIA — B JKHJIKOM: i
4. Haitre onpenenenue pasmepromy sdexry. [IpuBenuTe npumepn: '

3. B uem saxmouaercs npumian Gopmmposasus HAHOMATEPHANIOB 110 Mexa-
HU3MY «CBEPXY-BHU3Y. KaknMu MeTOIaMH MOYKHO 5TO OCYIECTBATE? '
|
0. Hasosure meTone! onpesernenus pasmepos HAHOMAaTEPHAJIOB

Bonpoces! pelirunr-kourposis Ne2: !

1. Jaitte onpenencrue TEPMHUHY «HAHOYACTHIIAN

2. OTHecuTe HAHOTPYOKU TIO PAIMEPHOCTH K HYIKHBIM TPYIITaM:
- OHOMEPHEIE;

-IIBYMEPHEIC;

~TPEeXMEPHEIE;

-MHOI'OMEpHEIE,

H TUCIEPCHOCTH K HYXKHBIM TPYILIAM:

-HYJIEMEPHEIE;

-0JIHOMEPHBIE,; '



-IBYMEPHEIE; ;
-TPEXMEpPHEIE,
. IIpuBeuTe NpUMep THCTIEPCHBIX CPEJl, B KOTOPBIX JIACTIEPCHAsT (Jasd HAXO-
AMTCS B IKHIAKOM COCTOSIHMH, & CPEJid — B [A30BOM!
4. Matite onpesenenne pasmepromy sddexry. [Iprusente IIPUMEPEI .
5s B uem 3axirouaeTcs NPHHIMI (hOPMHPOBAHUS HAHOMATEPHATIOB 110 MEXa-

|
HH3MY  «CBepXy-BHH3».  KakumMu  MeTOZAMH  MOXHO  9T0 OCYIIECTRUTE?

i
6. Mcnons3oBanue HaHOMATCPHAJIOB B JPEBHUX ITHBUIIM3ALIHIX ! . ;

|
7. HaroTeXHONOTHH B POGOTOTEXHUKE! g
8. HazoBuTe MeTOBI OMpeIeeHus MHUCIIEPCHOCTH MATEPHAIIOR
9. OnacHOCTL HAHOOOBEKTOR [UISl SKHBOL HIPHPOIEI

Bonpock! peiitunr-konrpomas Ne3: |

1. HanocTpyKTypEl B HAHOTEXHOIOTHH: HAnOTPyOKH, OJHOATOMHEIE CIIOH, KBAHTOBEIC TOM-
KH, TeTEPOCTPYKTYPBI U CBEPXPELIETKH. I

2. OU3MKO-XHMUYECKUE METOJBl TIOAYYEHUS HAHOOGBEKTOB.OCHOBLI MOJIEKYIISIPHO-
y |
JIYUeBOH SITMTAKCHH. :

3. OcuosHble KBaHTOBOpasMepuble 3 heKTn

4 OU3IHYECKHE OCHOBLI BJICI{T]JOHHOH MHKPOCKOITHH. THms COBPCMGHHBI\’ DJ'I(‘R[‘JJOHIHJI\
MHUKPOCKOIIOB,

5. Merosr HAHOCTPYKTYPHOTO HCCICIOBAHHS KIACTEPOR, MHU3MUECKHE OCHOBLI Mace —
CIICKTPOCKOITHH, i
0. Anmapatypa JUist IIpoBe/IeHHs JUQPAKITHOHHEBIX UCCIICI0BAHMIT HaTIOM(IIﬁpH"L'IOB
b IlpuMenenne W mepcrekTHRED Pa3BUTHsI HAHOTEXHOJOTHH, DJIEMEHTE MLlp()HOTHH B

HaAHOTEXHOJIOTHH,

8. ITpumenenie HAHOMATEPHATIOB B OTACILIBIX OTPACIIAX [IPOMBIILIEHHOC Tu. ITpumMepsr
MaTepHAIOB H (DYHKITHOHANLHOE HAa3HAUCHHME:
0) Temnr pepeparon:

1. Puvapn ®ettuman 1 nagoMup;

2. Hobenescxas npemuso Qpusuke 3a 2010 A, K. Tefima n K. C. Hozocénona;

3. JlpeBHHE MMBUIIM3AINN ¥ HATIOTEXHOJOTHIL

4. PaspaGorka PoGepra @ymra (RobertFull) u3 Bepxu;

5. DanTacTHYECKHEe IPUMEHEHHUS: HAHOKPYIKKA, HAHONU(DT, HAHOTIHJ/IIONH; :

6. JIHK- 1 PHK-nanotexmonoruu;

7. TIpOMBINIICHHEIA CHHTE3 MOTEKYIT TEKAPCTS 1 (papmakoorndeckmx NIPENAPATOl YeTKO
ONpeieeHHON (popmEl (GHC-TenTup); .

8. llpumeHeHwe HaHOTEXHONOTHI B KOMIIBIOTEPHOM TEXHHKE! HEHTPATLHELE IIPOLIECCOPLL,

9. llpuMeHeHHE HAHOTEXHOIOTHH B KOMIILIOTEPHOH TEeXHHKE: KECTKHE  JICKH (GMR-
apdexra); |

10. Mubxue Tonkwe sxpansl (ruGKIe KOHNTAKTE Ha HaHOYTJIEPOJIE); :

11, [Ipumenenue nanoTeXHONOTHI B TeXHMKE JUISITIePeIauHOrPOMHBIX 00BEMOB mn})nlapmal_uﬂfl;
12. KBanToBbIE KOMIIBIOTEPH], HAHOTEXHONOTHH M HAHOIIA3MOHHUKA; |

13. Hanotexnonoruu u poSoToTexmuKa;

14. HanopoGOTE! PEITIHKATOPE M UX CO3TAHNE,



5. ATOMHO-CHIIORAS MUKPOCKOIIHS!; !
16. MarHuTHO-CHIIOBAS MHKPOCKOITH; i
17, Crannpyromast 37IeKTpOHHAS MEKPOCKOTIHSL |
18. Muxpockomust 6JIHIKHErO [0S,

19, [TpoceeunBaromast 3JIeKTPOHHAS MUKPOCKOTIHSI;

20. Manoyrnopoe paccesine i AHHAMAYECKOE PACCCTHHE CBETA,

21. Ananus TpaeKTOPHH HAHOYACTHIL, JHHAMUYECKOE CBETOpacCesiHuE, CB)IHMG]—ITEU.L!HOI-IHT)H':I ana-
U3, YILTPA3BYKOBLIE METOEL; I
22. PeHTreHogu()paki(MOHHLIE METOIH], |
23. DIEKTPOHHAS CIIEKTPOCKOITILT, E
24. KonebarenpHast MHKPOCKOIIHS; |
25. Oxe-CreKTPOCKOII S
26. Hettrponnas mudpakromMerpus;
27, MaruuTHas Helfrponorpadus; i
28. BozjeifcTBre HAHOOOHEKTOR HA JKHUBBIE OPraHu3MEl,
29. ToxcuynocTs HAHOMATEPHATOB; .
30. MoHHTOPHHT BO3NEHCTBHS HAHOMATEPHATIOB Ha KHBYIO K HEIKUBYIO IIPHPOJLY; '
31. Pesympraret Hayusoro npoexra 7 paMOMHON eBpoeiicko riporpasmet 2007-2008 rr o
HaHoGe3011acHOCTH, l
B) Bonpocer K 3aveTy o auennriinne: |
I Knacen(ukais IHCIEPCHBIX CHCTEM 110 aTPeraTHOMY COCTOSHHIO! |
2. Knaccuuxanus nucrnepcHsix cueTeM Mo pasmepam; I
3. Mero/IbI MeXaHHYeCKOTO JAUCTIEPTHPOBALHSL; ‘
4. Merops! Gpu3nyeckoro JIHCIIEPTHPOBAH S, .
5. MeToapl XHMHYECKOTO JIHCIIEPTHPOBAHHISL, |
6. Ilpunmmn QOpMEPOBAHKS MATEPHATIOR «CITH3Y-BBEPX ), :
7. CTpyKTypa HAHOPa3MEPHBIX MaTePHAIOR;
8. Pasmepwusiit adexr; I
9. Hcernenopanue a3MEMEHTHOrO COCTABA HAHOMATEPHAIOR;
10. Mcenenopanue (hazoBoro cocrasa HAHOMATEPHATIOR;
11. MeToJs! H3YHEeHHS TOBEPXHOCTH,
12. IlpuMeHeHNs HAHOMATEPHANIOB B IPOMBIIIICHHBIX TEXHOJOTHSX;
13. TlpuMenenyst HAHOMATEPHATIOR B METHIHHE;
14, [lpuMenenns HAHOMATEPHATIOR B HAYKE;
15. [lpumenenus HaHoOMaTepHAOB B POGOTOTEXHIKE,
16. IIprMenenns HaHOMATEPHATIOB B CTPOMTEIEHBIX TEXHOIOTHSX,
1'7. Maremaruueckoe MOJIENHPOBANHE B HAHOTEXHONOTHSX.
r) Bonpocer urst KoHTpOAS caMocTosITe b HOI padoTkr: !
Kmaccuuxarnus HannooGLeKToR; ’
Omnruveckue XapakTepUCTHKE HAHOCPES;
DyHKIUHOHATBHBIE H KOHCTPYKIHOHHBIE HAHOMATEPHATIE,
MexanusMel pocTa IIeHox 13 napa;
OcoBeHI0CTH METOIOB KOHCOMMAALNT HAHOMATEPHAIOR,
JaseprasnanoMoIH(UKALIA TOBEPXHOCTH,
MeTop! 30HI0BOM TEXHOIOTHY ISt CO3/TANHS HAHOMATEPHAJIOB;
Meroapt usyuenns czolcrs HaHoMaTepHaNos;

g0 N LAl MBS




9. Jlazepnas aGsnus TBEPABIX MaTEPHATIOR,

7. YUEBHO-METOJUYECKOE 1 HHOOPMAIIMOHHOE OBECIEYEHHE JHC-
UTTTAHBI |

a) OCHOBHASL JINTEPATYpA:

1. Apaxenss C.M. Beexemnwe & (pemTOHAHO(OTOHKKY: (yHAAMEHTAIBHEIC OCHORBI U Jia-
3CPHEIC MCTO/IbL YLPABIIACMOTO TONYYeHHIS i IMArHOCTHKH HAHOCTPYKTYPUPOBAHHEIX MATCPHAJIOR :
yuebroe nocobue Mo HaNpaBIeHHsIM TOArOTOBKY Gaxanaspuara 200400 (200200) "Onrorexnuka”,

|
200500 "JTasepras Texuuka u nazepusle Texuonoruu", 200700 (200600) "Poronuka ¥ onTOHH(OP-

Maruka" u cnenpansrocTsM 200200 "Onrorexnnka” u 200201 "Jlazepras TeXHHKA W jla3epHEIE TeX-

|
nojornu" / C, M. Apaxestsin [i p.] ; moa o6, pex. C. M. Apakensna .— Mocksa : JIgroe, 2015 —

743 ¢. : un., Tabi. + 1 anexrpown. ont, jyuck (CD- -ROM) (211 M6) .— Bubnuorp. B KO[IJ|I(3 1, — C, M,
Apakenan, A. O. Kyuepuk, B. I'. TIpokomes, B, T, Pay, A. T". Ceprees - npmomﬂarcim Bal'Y —

[SBN 978-5-98704-812-2. Bu6nuorexa Bnl'Y .

2. Crapoctun B.B. Marepuansl u MeTos! HAHOTEXHOJIOTHI | DJICKTPOHH K1 pqcvpul yue 6
Hoe rocodue / B. B. Crapoctu.-4-¢ n3p. (30m.). -OueKTpou. TexcTonrre nau. (1 daitn pdf; 434 ¢.). -
: BUHOM. JlaGopartopust suanuit, 2015, - (Hamorexnomornu).-Cucrem. tpeGopanmus: l/\f!obuRuulo
XI : DKpaH 19", - ISBN 9’78-5~i99(3~2(0 [-3.
http:/fwww., studenthbmly ru/book/ISBN9785996326013.html ‘

3. Hesomun B.K. Ksaurosas (u3uKa ¥ HAHOTEXHONOIHH [Duexrpormeiit pecypel/ Hepomun
B.K.— Onexrpon.texcrorsre manisie.— M.: Texmoc(epa, 2013 — 128 ¢.— Pc;n&m JLOCTYITa;
http://www.iprbookshop.ru/16975.— DBC «IPRbooksy, mo maposo |

0) monoyuTeLIAS IUTEpaTypa: i
1. Apaxensn C.M. MuKpOCTpyKTYpEL HAHOCTPYKTYPBI U THIPOIHHAMIIECKUE HEYCTOH TH-

BOCTH, MHJLYIIMPOBAHHEIC JIASCPHEIM H3J[YYEHHEM Ha IIOBEPXHOCTH TBEP/LIX Tell : monorpaus / C.

M. Apaxensn [u np.] ; Bnagumupexuii rocynapcTeeHHbId yrusepeuter (Bal'y) ——-'L TajHMHD
Branumupckuti rocynapcrsennsIi yuuBepcHTeT (Bal'Y), 2010 .— 144 c. : wr, Ta6y1. — Mmeeres
DICKTPONHAs Bepcus .— bubnuorp.: ¢, 133-144 — CroGommnblit TOCTYI B BNEKTPOHHBIX YHTANLIBIX
samax  Oumbmorexn .—  AdobeAcrobatReader .— ISBN  978-5-9984- OO‘M—O e

<URL:http://e.lib.vlsu.ru/bitstream/123456789/3067/1/00698. pdf>. bubnuorexa Bal'Y |

2. bapeibun A. A, Bapeibun, A, A. OU3HKO-XUMHUS HAHOYACTHIL, IIElIIOMElTCpHcllI[OB U Havo-
CTPYKTYD [DNeKTPOHHEIN pecype] : Yueb.mocobue / A, A. Bapribun, B, A. baxtuna, B, lVI Tomusun,
H. II. Tomummma. — Kpacmospex : COY, 2011. - 236 ¢, - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543 i

3. Topoxos B. A. Marepuans: u ux texuonormm. B 2 u, U, 1.: Yuebuuk / B.A. Topoxos,
H.B. Bewstxon, A.TI". Cxupmiamse; ITox pex. B.A. I'opoxosa. - M.: HULT MHOPA-M; Mir.: Hos. 31a-
uue, 2014. - 589 c.: mn.; 60x90 1/16. - (BO: Baxanas puat). (i) ISBN 978-5-16-009531-8, 500 axs.
http://znanium.com/catalog.php‘?bool{info:446097

4. T'opoxos B. A. Marepuans: u ux texuonorum. B 2 u, U, 2.: Yuebnuk / B.A, T'opoxor u
Ap; Iox pex. B.A. T'opoxosa. - M..: HHUI[ MH®PA-M; Mn.: Hos. snanue, 2014, - 533 ¢l: wi.; 60x90
1/16. - (Boiciee obpazoBanmue: bakanaspuar). (mepenser) ISBN 978-5-16-009532-5, 500 ks,
hitp://znanium.com/catalog. php?bookinfo=446098

B) NporpaMmMuoe ofecrneveHue o Wureprer-pecypenr

1. Hazorexuomormuecxmii noprai: hitp:/www.nanonewsnet.ru

2. Hamorexmonoraueckoe cooBliecTRO Hanomerp: hitp://www.nanometer.ru




3. Caitr xomnanun «HT-MI[Ty: http://www.ntmdt.u

|
4. Poccuiickoe ofmectso CKaHUPYIOIEH 30HI0BOM MHKPOCKOIHH ¥ HAHOTEXHOJOMI:
http://www.nanoworld.org

Pecypesl [uist IUCTaHIEOHHOTO OCBOEHHIA Kypea, pasMeleHHbIC He CaliTax:

1. http://www.kodges.ru/nauka/popnauka/1 88653 —na.nostruktury—i~na110mat<f—:ria].y. -sintez-
svojstva-i.html; :

2. http://'www.kodges.ru/nauka/obrazovanie/137226-nanotexnolo giya-v~yeI;elc:l'ronike.-
vvedenie-v,html;

3. http://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov~im—i-d1‘-sintfez;--

nanorazmernyh-materialov-pri-vozdeystvii—mosohnyh-potokov—energii -ng-
veschestvo_b33b80d2718.html; |
|
|

8. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHNTR AUCTTIATIIIMHBI

JIeXIHOHbIE aYNUTOPHH, OCHAIEHHEIC IOCKOH (JUIs METa HITH MapKepa), sKpawoM JUTs mpo-
CKIMOHHBIX CHCTEM, IIPOCKTOPOM H HOYTOYKOM,

Ay,I[PITOpHH A IIPOBEIeHHSA 3aH$ITI/II‘;I, OCHaAIEHHEBIE COBPEeMEHHLIMHU HGDCOH'EIJlIbHBTMH KOM-

MBIOTEPaMH, 00BEAUHEHHBIME B JIOKAIBHYIO BEMUCIHTENLHYIO CETh U YKOMIIIEKTOBAHHBIME Heo-

|
XOJUMEBIM CHCTEMHBIM H TIIPHKIAaTHRIM IIPOrpaMMHBIM obecn CUCHHUEM, ayIHUTOPHH BEINUCIUTEILHOTO

HEeHTpA.
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Pabouas mporpamma pacemorpena u ofobpena Ha 3acefanuyu yueBHO-METOIHYECKC

Iporpamma pacemotpena u ono6pena na sacenannu kadeper
41 or 07 P%./5 rom

3asenyromuit xadenpoit
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-
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JIMCT NEPEYTBEPKJICHU ST
PABOYEM ITPOI'PAMMBI JAUCHUTTITAHBI

PaBouas mporpamma oo6pena na yUuebHEI rog

axemnstg C, M,

Iporoxon sacenanns kadeapsr Ne 0T roja
3asenyrommit kadempoit

|
Pabouas nmporpamma ojro6pena na yueOHEIH rox
Iporokon sacenanns xadeapsr No oT roja

|
3asejtyrommuii xadeapoit
Pabouas nporpamma ozo6pena na YUeOHEBIH rox
IIporokon sacenannsa xadenprr No 0T roja

3asejtyromuii kadeapoit




