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1. IEJL OCBOEHWS JIMCIIATIIIVNHE]

Llenpio ocnoenust uctunmubl «OCHOBBI HAHOTEXHOJIOTH N ABIACTCAABILIIOTCS. 03HAKOMIIE-
HUS ¢ HOBEHIIMMH JOCTIDRCHUSAMH M HANPABJIEHHAMH PA3BUTHS B COBPEMEHHOM MENCCIMILTHEAD-
HOH 00JIACTH MPAKTHICCKUX HAYYHBIX 3HAHHN — HAHOTEXHONOTMsAX. CTYIEHTEI OCTe IPOCTYIIHEA-
HUsL Kypea  JIOJDKHBI CBOOOHO OPHEHTHPOBATECS B OCHOBHBIX HATIPARIEHHIX PA3BUTHS HAHOTEXHO-
JIOTHH; ITOHAMATE CYTh 3(D()eKTOB, ONPENENIONMX 0c00be PUINKO-XUMUIECKHAE CBOMCTRA HAHOMA-
TEPHAIIOB; 3HATH OCHOBHBIC TEXHOJIOTHYCCKHE MPOIECCHI, HCIOIB3YEMEIC IIPH TTOIYUEHUT HaHOMATe-
PUAJIOB; HMETh NPEJCTABICHHUS O BO3MOXKHOCTAX COBPEMEHHON HPUGOPHO-METPOJIOrHUEcKoH Gasnl
Al ACCIIEIOBAHMST MATEPUAIOB C HAHOMETPOBBIM IIPOCTPAHCTBCHHBIM Pa3peIeHIeM

3anaun JAHCHHITJINHLL

® H3YYCHHE OCHOBHBIX BHIOB M CBOHCTB HaHOO6’I)€KTOB, HaHOMAaTepuajios, HpI/I60pOB 154
YCTpOfICTIZ Ha UX OCHOBE, TUIIOBLIC T¢X:HOHOFI/I‘IGCKI/I€ IPOOECCChl UX TIOJIYUCHUA, JJICMCHTHYIO 6213)’, a
TAKXKE TUIIOBOC O60py,I[0BaHI/Ie, BKJI “Iéﬂ TCXHUKY HCCIICIOBAHUI H&HOOGBGKTOB;

L4 (]:)YHI[&MCHT&HLHBIC OCHO BI} IponecCcoB CHHTE3a, aHAIu3a u q)yHKHI/IOHHpOBaHHFI Marepu-
&JI0B H KOMITIOHCHTOB HAHO- © MUKPOCHUCTEMHON TEXHHKH,

@ H[JI’IM@HB‘HI-IC HAHOMATCPHAIOB,

2, MECTO JUCITUILINHBI B CTPYKTYPE OIIOII BO

Jlucruiuiiaa "OCHOBBI HAHOTEXHONOTMH" OTHOCHTCS K MUCIMTLTHHAM 10 BEIOOPY BapHaTUEHOU
gactu OIIOIL Ywraerca 8 4 COMECTPE 1 GasupyeTcs Ha paHee MOIYUCHHBIX 3HAHUSIX CTYACHTOB,
nprOOPEeTEHHLIX B Kypeax obute Gusuka. OH HalparieH Ha 03HaKOMIIEHHE pasMepHeIX 9P(PEKTOR U
CBOHCTB HAHOOOBEKTOB, METOIOB UX TIOTYYEHHUs, IPHOCPETEHHIO HABLIKOB PabOTHI ¢ YCTAHOBKAMH
I10 TIOJYICHUIO U JMATHOCTHKH HAHOMATCPHANIOB, Ha 00IIee pacIupeHue KOMITETEHIUY CTYIEHTOR B

001acTH HAHOTEXHOIOrHII.

3HaHHS, II0IYYICHHBIC B PAMKAX M3yUCHHUS JAHHOH JUCHUMILTHHEL, MOTYT GBITH TPUMEHEHBI IS
HANKCAHUA BBIIYCKHONX KBAMM(QUKANMOHHOM pabOTEI M MUCIMILIME TIPE/UIONATAIONHX H3YUEHHe
HAHOTEXHOJIOTHH,

3. KOMIIETEHIINUA OBYY ‘IOHJ;EFOC}I, ©OPMUPYEMBIE B PE3YJILTATE

OCBOEHNs )II/ICHI/IHJIJ}HLI (MOLOYJIs)

B pesynprare ocBoeHus nncqﬁnrmnﬂm 00yJaronuicst JOJDKSH OBNAJICTD CIEAYIOUIUMHI KOM-
METEHIUSMH: |

CIIOCOOHOCTRIO I/ICHOHBSOB&TL% 0a30BbIC 3HAHMA CCTECTBEHHBIX HAYK, MATCMATUKU W UH]OD-
MATHKH, OCHOBHBIE (DAKTBI, KOHUETLKH, IPHHIUIE! TCOPHH, CBSI3aHHBIX ¢ IPHKIIAIHON MATEMATHKOH
u naopmarukoit (OTTK-1);

COCOOHOCTBIO KPUTHUECKH [EPEOCMEICIUBATE HAKOIUIEHHBINA OITBIT, H3MEHSTh 1IPH HEOBXO-
AMMOCTH BUA M XapakTep cBoeit npodeccrnonanbroi gesrensrocty (ITK-3).

B pesynbrate 0CBOCHUS JUCIHTIIHHEEL 00YYaIONIHiCs TOJDKEH JEMOHCTPHPOBATE CIELYIOLIHE
pe3ynLTaTel 00Pa30RAHUS:

3HATE: QU3NKO-MaTEMaTUICCKUN alapar.

YMmerb: aHanu3upoBarh, paCcCUHTHIBATD, IPOCKTUPOBATL U KOHCTPYHPOBAT B COOTBETCTBUH C
TCXHUYECKHM 3aJIaHUEM THITOBRIX CHCTEM, NPHUOOPOB, HeTACH U y3II0B HA CXEMOTEXHHHUECKOM i
SIICMEHTHOM YPOBHAX; pasnuvath pasmepubie sQdexts! (1,2,3D) B 0COGBIX TPOSBICHUIX (HHUIHKO-
XUMHYICCKHX CBOHCTB HAHOMATEPUANIOB; IPOBEJIUTE U3MEPEHHUS U UCCIIC/IOBAHMS PA3IHTHBIX 06BbeK-
TOB TI0 3aJaHHOI METOJIUKE; BLIABIATE ECTECTBEHHOHAYIHYIO CYIITHOCTE IPOGIICM.



Butamern: cmoco6HOCTEIO K IIPOBEACHHIO M3MEPEHUH M MCCIENOBAHMS PA3IHTHEIX 0GHEKTOR
MO 3a/[aHHON METOANKE; CTIOCOOHOCTBIO K aHAIN3Y, PACUETY, IPOCKTHPOBAHHUIO U KOHCTPYHPOBAHUIO
B COOTBETCTBHYU ¢ TEXHWYCCKHUM 33JdHUEM THUIIOBBIX CHCTEM, IPUGOPOB, JeTaled U y3JI0B Ha CXEMO-

TCXHUICCKOM M 3JICMCHTHOM YPOBHSI,

4., CTPYKTYPA N COZ[EP)IQAHHE ANCHUIIJIUHBI
O6mas TpyJ0eMKOCTE JUCLUINIMHEL COCTABIET: 2 3a4CTHRIE SIMHUIEL, 72 daca,
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COAEPKAHUE JUCIUIIJINHELI
JIEKIIUHU

Pazneun 1. Knaccuuxanus HaHO0OBEKTOB U HX XapaKkTepHble 0COOEHHOCTH: KPHCTAIUIHEECKAs], [eo-
METpUYECKas, SJIEKTPOHHAS CTPYKTYPEI.

1. Kiraccuduxaius HaHo06EKTOB.
1.1. Knaccudukarms mo arperaTHOMﬁ( COCTOSIHHIO.
1.2. Kitacenduxarus mo pazmepam. |
1.3, Knaccuduxanus 1o MEpHOCTH,
2. XapakTepHble 0COOCHHOCTH HAHO00hLEKTOB.
2.1 Kpucramudeckas cTpyKTypa.,
2.2.0NeKTPOHHAS CTPYKTYPA.,

2. PazmepHbIe 3aBUCUMOCTH (DUINKO-XUMHYCCKHX CBOUCTE MATEPHAJIOB B KIACCHIECCKOM M
KBaHTOBOM MPUOIIKEHUAX.,
2. Pasmepnsnit addexr.
2.1. Vsmerenue $ha3oBOro paBHOBECHS B HANOCHCTEMAX.
2.2 .PasMepHast 3aBUCHMOCTE TEMIIEPATYPBI IUTABIICHUS MATEPHAJIOB,
2.3. IloBepxHOCTHAS DHEPTHSL.
2.4, Jimana ceoGonnoro npobera snekTpoHOB,




Paspen 2, Mctopus pasBuTHs HAHOHAYKA H HAHOTEXHOIOTUH,

1. Mctopnst pasBuTHS HAHOHAYKH 1 HAHOTEXHOIOTHH,

I.1. [Ipesuue nuBuaM3aimy 0 HAHOTEXHOJIOTHH,

1.2. Puyapn @eifuman 1 HaHOMHED.

1.3. CoBpemenHOe coCTOSHIE HAHOHAYKH I TIpHCYicieHue Hobenescknx mpemuit mo puzuke.

Paspen 3. Texmonoruu mosyuenyis H}ah;IOMaTepHaJIOB.
l.Dopmuporanme M&TepHaﬂqB‘ II0 MEXAHU3MY «CHU3Y-BBEPX).

1. Mexarusm (OpMHUPOBAHHS «CHHZY-BBEPX).

1.1. Kunetudeckoe ypaBHeHHS 00pa3oBaHus HOBOH (asbl.

1.2.Buner 3aponsimeobpazoBanus,

1.3. Poct 3apomsiueir HOBOU (asbl.

2. GopMupOBaHNE MATEPHAOB TI0 MEXAHU3MY «CBEpXyTBHU3Y.

2.1, OcoGeHHOCTH U3MENLUEHHS MATEPUATIOB,

2.2. VlHTeHCHBHAs IuTacTHueckas Je)opManus.

Pasyes 4. MeTosibl MEXaHIUECKOTO JIMCIEPIIPOBAHNS IOYYEHHs HAHOMATEPHAIIOB.
1. Metoib! MEXaHHUeCKOTo I{HcfnepPHpOBaHHﬂ.

L.1. ITonyueHre HAaHOMATEPHATIOB MEXAHHYICCKUM H3METLUYCHHCM.,

1.2, MeTonp! HHTEHCUBHON IITACTAYECKOR iedopmaniy.

1.3. MeTo/p MeXaHHYECKHX BOSﬂeﬁCETI%Hﬁ PA3IUYHEIX CPE/I.
2. Metons! puzuueckoro JHCHOPrHPOBAHH,

2. Merozmsr puzmyeckoro ,ancnepmpci)B;aHm.

2.1, llonyuenne HAHOMATEPHATIOB PACIBIIEHUEM PACILIABOB.

2.2. Meronb! ucnapeHus-KOHACHCALHH,

2.3. BakyyMm-cyGIiMannOHHas TEXHOIOTHS.

2.4. MeroapIpeBpames HHBTBEPAOMCOCTOSHHIH,
3. MeTo/ib! XUMHUYECKOT0 Oy YCHHS HAHOMATEPUANIOB,

3.1, Tlonyuenne HAHOMATEPHATIOB XUMUUYECKIM TPERBPAIICHIEM.

3.2, ONeKTPOXUMHYECKHE METOJEL.

3.3. MeTopl, COMETAOIIE XUMUICCKHE U GUIHUECKUE IIPEBPAIICHHUS.

4. BHOJIOrHYECKUEMETONBIIONY YUEHHAMATEPHAIIOB,

Paznen 4.MeTonsl IMATHOCTHKA M CBOMCTBA HAHOMATEPHAJIOB.

l. Onpenenenre TUCIIEPCHOCTH MATEPHANIOB.

2. MeToIbI OTIpe/IeNIeHUST SIEMEHTHOI0 COCTaBa

3. Merojs! ananu3a pasoBoro cocrana

4. MeTomBIICCIENOBAHMATIOBEPX HOCTUMATCPHANIOB
VekyccTBeHHOCHAHOQOPMOOGPA30BAHHIE: ITyHKOBBIC U 30HIOBEIE METOBI JIUTOrpaduH,

1. MonekynspHO-TydeBast SITATAKCHS.,

2. MeTonk! 30H0BOH TEXHOJIOTUY,

3. ITyuxorasHanouTOrpadus.

Pasgen S.[Ipumenenns HaHOCTPYKTYp|B MPOM3BOACTEE M HAYKe

1. IlpuMeHeHUsT HAHOOOBEKTOB B IIPOMBIIUIEHHBEIX TEXHOJOTHSX.

2. TlpuMeHeHUS HaHOOGHEKTOB B MEAMITMHE.

3. Ilpumenenus HaHOOGBEKTOB B POBOTOTEXHMUKE,

4. [IpumeHeHUsT HAHOOGBEKTOB B CTPOUTENLHBIX TEXHOJOTHSIX.

5. MarteMaTu4ecKoeMOIeInPOBAHUEHHAROTEXHOIOTHH,



5. OBPA3OBATEJILHBIE TEXHOJOI NN

* JIEKIIMOHHO-CEMHUHAPCKAST ichTeMa obyuenns (TpaIMLHOHHEIC JIEKIIMOHHELIE W IPaKTHUIE-
CKUE 3aHsITHN), \

» case-study (momyuenne Hainpammecmx 3aHATUAX Y4eOHBIX KeHCOB ¢ MOCTAHOBKOMN 3a/1a-
4y ¥ rIyOoKoit npopaboTkoi mpoGieMsl pa3paboTKy U PeaTH3any TPeOyeMoil HMHUTAIHOHHON MO-
JENH);

® MacTep-K/Iacchl (IEMOHCTPALMSA HA TIPAKTHUCCKUX 3aHATUAX IPUMEHEHHS MPUEMOB, TeX-
HOJIOTMH, METOAOB MIMUTAIIMOHHOTO MO/IEIMPOBAHKS HA KOHKPETHBIX 3a1auax (KkeHcax);

® NPUMEHEHHC MYJIETUME/INA TCXHOJIOTHH (IPOBEICHHE IEKIHOHHBIX U CEMUHAPCKUX 3aHs-
THA ¢ TIPUMEHEHHWEM KOMIBIOTEPHBIX IIPE3CHTAIMN W AEMOHCTPALMOHHEIX POTHKOB ¢ HOMOLIBIO
npoexTopa wim 2BM);

® TCXHOJIOTHS PAsBHTHS KPUTHHECKOrO MBILICHHS (IPUBHTHE CTYIEHTAM HABLIKOB KPHTH-
YECKOM OIEHKH pa3paboTaHHBIX HMHU I/I;MI/ITEIIII/IOHHBIX Mozenet);

. HH(bopMauHOHHo-KOMMyHM@auHOHIILIe TEXHOJIOTHH  (IPUMEHEHHE WH()OPMALHOHHEIX
TEXHOJIOTHH JUIsI MOHUTOPUHTA TeKYIICH YCTIeBaeMOCTH CTYAEHTOR H KONTPOIA SHAHMI);

6. OJEHOYHBIE CPEIICTBA‘ I TEKYIHIEI'O KOHTPOJISI YCIIEBAEMOCTH,

NPOMEKYTOYHON ATTECTAIIUH 110 UTOTAM OCBOEHMUSI JAUCIATLIIN--

HbI 1 YUEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM

PABOTbBI CTYAEHTOB @

a) Bonipock! peliTHHI~KOHTpOJIA:
Bonpocsl peiituar-konrpoJis Nol:
1. B uem BEI BHANTE MIABHYIO TPHYHHY BEIICICHHS HAHOTEXHONOTHIH OT apy-
THX OTpaciIelf HaYKH U TEXHONOTH: | |
a) HCIIONB30BAHHUS KpalHe MEiJIjEIX pasMepos;
0) KOOPAMHANLHOE H3MEHCHHE CBOUCTB MATEPHANOB, UT0 00YCAABINBACT pealisye-
MOCTb HEJIMHEHHBIX ¥ YHUKANBHEIX 3G (eKxToB;
B) npomnaranna 8 CMU
2. Hasosure ussectnrle Bam GopMEI HAHOCTPYKTYPUPOBAHHEIX MATEPHATIOR:
3. IIpuenure npumMep JIMCHEPCHBIK CPel, B KOTOPLIX AMCIIEpCHAS (hasa Haxo-
IUTCST B TBEPIOM COCTOSHUM, & CPeJla — B IKUAKOM:
4. Haitte onpenenenue pasmepromy sddexry. [lpusemute mpumeps:
5. B uem saxmiowaercss mpuHIMI (OPMHPOBAHMS HAHOMATEPHANOB 110 MEXd-

HU3MY «CBEPXY-BHE3Y). KakuMu METOIaMU MOKHO 9TO OCYIIECTBUTE?
6. Hasosure MeTO/bI ONpe/ieieHns pasMepoB HAHOMATEPHANIOB

\
Boupocrsl peiitunr-kourposs Ne2: |

I, Jlalite ompeneneHue TepMUHY «HAHOUACTHIIAN:

2. OTHecuTe HAHOTPYOKH IIO PA3MEPHOCTH K HYIKHBIM I'PYIIIaM!
- ODHOMEPHEIC;

-JIByMEpPHEIC;

-TPEXMEpHEIC;

~-MHOTOMEpHEIE;



H JIACTICPCHOCTH K HY)KHBIM [PYIIIaM:
-HyJbMCPHEIE; |
-OHOMEPHEIE;
-JIByMEpHBIE;
-TPEeXMEPHEIE.
3. IIpusenute mpuMep JWICHEPCHBIX Cpefl, B KOTOPBIX AWCIepcHas (hasa Haxo-

JTATCS B JKUIKOM COCTOSIHHH, a CPEd + B TA30BOM;

4. Haitre onpenenenue pasmepromy shdexry. [lpupeaure npumeps!

5 B uem sakmouaercs NpHHIMI (HOPMUPOBAHMS HAHOMATEPHANOB 110 MEXa-
|
HA3SMY  «CBEpXy-BHM3».  KakumMu  METOfaMM  MOXKHO  5TO  OCYLIECTBHTH?

6. Mcroyib30BaHue HAHOMATEPHATIOB B IPEBHUX [MBHIH3AIIHSIK -
7. HanorexHomornu B [JOGOTOT}CXHI/IKGZ

8. HasoMTe MCTOABL OTPE/IE/IEHHS UCIIEPCHOCTH MATEPHAOR
; V)
9. OnacHoCTh HaHOOGBEKTOB TSl KUBOW IPHPOJIB

Bonpocr peitrunr-konrposs No3:

. HamnocTpykTyper M HaHOTEXHONOTHM: HAHOTPYGKH, OJHOATOMHBIE CIIOU, KBAHTORBIC TOU-
KH, TETEPOCTPYKTYPHI B CBEPXPEIICTIH,

2w DOUINKO-XUMUUIECKHE METOIBI  IIOJIYUCHHS HaH000KeKTOR. OCHOBLI MOJICKYJISIPHO-
HyLICBOﬁ IMUTAKCHH.

3. OcHoBHbIEC KBAHTOBOPa3MepHEIE 3 (HEKTH

4° QusnyecKue OCHOBEI BJ'IGI(T[JOHHOﬁ MHUKPOCKOIIHH, Turie COBPCMCHHEIX JJICKTPOHHBIX
MUKPOCKOCIIOB.

5. MeTozmsl HAHOCTPYKTYPHOTO HCCISHOBAHES KIacTepoB. (PHU3MHECKHE OCHOBBI MACC —
CIIEKTPOCKOIINH,

6. Ammaparypa ad npoBe/ieHus IHGPAKIHOHHEIX HCCIEMOBAHHH HAHOMAaTEPHATIOR,

7. TIprMeHeHHe W INepCIEeKTHBLI PA3BUTHS HAHOTEXHOIOTHH. DIEMEHTHI METPOJIOTHH B
HAHOTEXHOJIOTHH,

8. IIpumeHeHHe HAHOMATEPHAIOR B OT/GNEHEIX OTPACIISIX IPOMBIITIENHOCTH, I IpuMeph]
MaTepHaInB 1 (QYHKIIMOHATFHOE HA3HAUCHHE:
0) TembI pepepaTosn:

1. Puuapn ®QeltrMan u HaAHOMHP;

2. HobGenesckas npemusmo Qusmke 3a 2010 A. K, Teitma n K. C. Hogocénoga;

3. JlpeBHUE IUBHIN3AINN ¥ HAROTEXHOIOTHH,

4. Paspabotka PoGepra Oymia (RobertFull) us Bepim;

5. DgHTACTHYECKHE IPIMCHEHNUS!: HAHOKPYIKKA, HAHONH(T, HAHOIIMITIONH,

6. JHK- u PHK-nanorexsono m‘u;‘

7. TIpOMBINUICHHEIN CHHTE3 MOJIEKYJT IEKAPCTB M (hApMAKOIOTHYECKUX LPENAPaTOB YCTKO
orpeneneHHoN Hopmel (GHC-TTEIITHIEL);

8. Ilpnmenenue HaHOTEXUOJIOTHH B KOMIIBIOTEPHOH TEXHUKE: HEHTPATLHEIE IPOLECCOPELI;

9. llpumeHeHne HAHOTECXHONOTHH B KOMIIBIOTEPHON TEXHUKE!  JKECTKHE JHCKW (GMR-
s dexra); IT

|
10. I'nbxue Torkme oKpansl (rEGKHE KOHTAKTE HA HAHOYTTIEPOJIE);
11. IIpuveHeHre HAHOTEXHONOT U B TEXHUKS MIIePENauMOrPOMHBIX 06HEMOB HEDOPMAIIH;



12, KraHTOBEIE KOMIIBIOTEPHI, HAHOTEXHONOIMH 1 HAHOIIIA3MOHMKA,
13. HanoTtexunomorus 1 poGoTOTEXHHKA,;
14. HanopoGOTEI peIiuKaTops! 1 Iffx CO3/IaHHUE;
15. AromHO-CHIIOBASs MHKPOCKOIIAS,
16. MaruutHO-cHIOBAS MHKpocxoﬂ}Hﬂ;
17. Cxanupyromas 3IeKTpOHHAS MEKPOCKOIIHSL;
18. Mukpockormust 6arKHero moJis
19. TIpoceeunBaromast BJIGI(TpOHI-I‘d‘FI MHKPOCKOITHS,
20. ManoyrnoBoe paccesHue W IHHAMUYECKOE PACCESHIE CRETA;
21. AHanus TpaeKTOpHi HAHOYACTUL, JIMHAMIYECKOE CBETOPACCEIHNE, CEANMEHTAIMORHDIN AMa-
I3, YIBTPa3BYKOBEIE METOJIL;
22. PeHTreHOMUPpaKIMOHHEIE METOIRI;
23. DIeKTpoHHAS CICKTPOCKOIIHNSI;
24. KonebarenbHas MUKPOCKONIHS;
25. Osxe-CIIeKTPOCKOIIHS,
26. He#ttpornas mudpaxromeTpuis;
27. MaruauTHast HeUTpoHorpadus;
28. BosgeficTsre HAHOOOBEKTOB Ha YKHBBIE OPTraHU3MBL
29. TokCHYIHOCTE HAHOMATEPUAJIOR,
30. MoHATOPUHT BO3AEHCTRHS HAHOMATEPHAIOB Ha XKUBYIO H HEXHBYIO IPUPOJTY;
31. Pe3ynbrarel HAYUHOTO npoeIcTaW paMouHO# eBponelickoi mporpammer 2007-2008 rr o
HAaHOOE30MaCHOCTH.
B) Bonpock! K 3avueTy Mo U cHUILIHHE:
Krnaccnbuxanns mucnepeHnIx CHCTEM II0 arperaTHOMy COCTOSHHAIO;
Kriaccupuxamus TUCIEpCHBIX CHCTEM 110 Pa3MeEpaM;
MeTons! MeXaHAHMECKOrO AUCIIEPrUPOBAHYS,
Metons! ¢pusmueckoro meneprhpOBaHHﬂ;
MeToap! XUMHYECKOTo JUCIIEPrUpOBAHHS;
Hpuanun GopMHEPORAHASL MATEPHAIIOB (CHU3Y-BBEPX));
CTpyKTypa HAHOPA3MEPHEIX MATEPHATIOR;
Pasmepnsrit ad dhekr;
9. Hccnenosanue 5JIEMEHTHOTO COCTABA HAHOMATEPHATIOB,
10. Ucenenonanne (ba3oBOro cocrapa HAHOMATCPHANIOB,
11. Metonnt usyderust TIOBEPXHOCTH,;

PN E N

12, ITprMeHEeHNIS. HAHOMATEPHATIOB B IPOMBIIIICHHEIX TEXHONIOTHAX,
13. IlpuMeHeHrs HaHOMAaTEPHAIIOR % MEAMITHE,

14, TIpuMenenns HaHOMATEPUATIOR F Hayke;

15. [lpuMenennsa HAaHOMAaTepPHAJIOB B po6OTOTEXHHUKE;

16. IlpuMeHeHHS HAHOMATEPUATIOR £ CTPOUTENEHBIX TEXHOJIOTHSIX;
17. Marematiaeckoe MO,[[@HI/IpOB’dHiHe B HAHOTEXHOJOTHSIX.

r) Boripocs! [uist KOHTPOJIS cAMOCTOSITe/ILHON PAGOTHI:
Knaccuduranus HaHOOOBEKTOR,

OnTryeckne XapakTepuCTHKY HaHOCPE;

OyHKUMOHAILHLIE F KOHCTPYKIIMOHHEIE HAHOMATEPUAIIBL,
MexaHU3MEI pOCTa MIICHOK 13| I1apa;

I
Ocobennoctn MCTOZIOB KOHCO/IMIAlTHN HAHOMATCPHAJIOB;

SrhE L=



HaBepHafIHaHOMOI[H(bl/] KEUTHA [IOBEPXHOCTH,
: o \
MeTonsr 30HAOBOH TCXHOJIOIHW I CO3JIaHHS HAHOMATEPHAIIOB;

. y |
Metosl n3ydeHNs CBOUCTB HAHOMATEPHAJIOB;

Jlas cpHas 8.6J'I$II_[I/I}I TBEPALIX MaTCPHUAIIORB,

b

7. YYEBHO-METOJIMYECKOE 1 MTHOOPMAIITMOHHOE OBECHIEYEHWE IUC-

IATLJINHBI

2) OCHOBHAS JIUTEpaTypa:

1. Apaxemsa C.M. Baenenue B gemMToRAHOYOTOHMKY: (yHIAMEHTABHRIE OCHOBRL H Jia-
3CPHBIC METO/IB! YIPABISICMOrO IOJYUECHHS U JIMATHOCTHKH HAHOCTPYKTYPUPOBAHHEIX MATEPHAIOB |
yuebHOe mocobue 1Mo HampaBIeHuAM MoAroToBkw Gaxamaspuara 200400 (200200) "Onrtorexnnka',
200500 "JlazepHast TexHHKA U JIELBG]JHILIG texuoyoruu”, 200700 (200600) "doTonuka 1 omtonH oOp-
maTuka" 1 cnenpransrocTsM 200200 "Ontorexauka” u 200201 "JlasepHas TEXHUKA ¥ Ja3epHLIE TCX-
Honorun" / C. M. Apaxesis [u 1p.] ; n}on o6mr. pen. C. M. Apaxkensina .— Mocksa : Jloroe, 2015 . —
743 ¢. : un., Tabn. + 1 anexTpon, onr. );IHCK (CD-ROM) (211 M6) .— BuGrnmorp. & konne 1, — C. M.,
Apaxens, A. O. Kyuepux, B. T, ITpoxomes, B. I'. Pay, A. I, Ceprees - nperogasarens Bul'yY —
ISBN 978-5-98704-812-2. bubnuorexa Bal'V

2. Crapocrun B.B. Martepwaiisl ¥ METOIBI HAHOTEXHOMOIHH [ DIeKTPOHHENT pecype] : yues-
Hoe mocodue / B. B. Crapoctui.-4-¢ m3a. (911.).-O7ekTpoH. tekcTorsie nan, (1 daiin pdf: 434 ¢.). - M.
: BUHOM. JlaGoparopus suanui, 201‘5. - (Hamorexnonormm).-Crcrem, tpeGosanns: AdobeReader
XI 4 SKpaH 10" - [SBN 978-5-9963-2601-3,
http://WWW.studentlibrary.1‘u/book/ISEBN9785996326013.html

3. Heposun B.K. Ksanrosas j(l)I/ISI/IKa U HAHOTEXHOJIOTUY [DIeKTpoHHSN pecype]/ Hepomun
B.K.— Omnekrpon.rexcroBsie ganusie— M.: Texmocdepa, 2013.— 128 c¢— Pexum JOCTYyIA:
http://www.iprbookshop.ru/16975.— 9BC «IPRbooks», o maposro

) XOIOJIHUTEIbLHAS JIUTEPATYPA:

1. Apaxensa C.M. MHKpOCTPYKTYPEI, HAHOCTPYKTYDPbI U THIPOXMHAMUYECKAE HEyCTONUH-

BOCTH, WHAYNUPOBAHHBIC JIA3CPHEIM H3IIYYCHHEM Ha IIOBEPXHOCTH TBEPALIX Tel : Monorpadus / C.

M. Apaxensn [u np.] ; Bnagumupekuit rocynapersennent yausepenrer (Biul'V) — Bragumup
Bragumupekuit rocynapeTeeHHbIN yHuBepeuTeT (Bul'Y), 2010 .— 144 ¢. : wn., ta6i1. — Wmeercs
3JIEKTpOHHAs Bepeus .— bubnuorp.: ¢. 133-144,— CBOGOAHEIA HOCTYN B 3MEKTPOHHBIX MHTATLHEIX
sanax  Oumbmmorexkm .—  AdobeAcrobatReader .—  ISBN  978-5-9984-0094-0

<URL:http://e.lib.vIsu.ru/bitstream/123456789/3067/1/00698.pdf>. Bubnuorexa Bnl'Y

2. bapweibun A. A. Bapsibun, A. A. Ou3HKO-XHUMHUS HAHOYACTHIL, HAHOMATEPHAJIOB H HAHO-
CTPYKTYp [DnexTponnbil pecype] : Yueb.mocobue / A. A, Bapsi6un, B. A, Baxtuna, B. U, Tomunum,
H. II. Tommmuma. — Kpacuospek |: COV, 2011. - 236 ¢. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalo g.php?bookinfo=441543

3. Topoxor B. A. Matepuaner u nx texnonorun. B 2 u. U, 1.: Yuebunux / B.A. opoxos,
H.B. Bensxos, A.I'. Cxupriaznze; o lpen. B.A. Topoxosa. - M.: HUIT UHOPA-M; Mr.: Hos. 3Ha-
uue, 2014, - 589 c.: wr.; 60x90 1/16. - (BO: Bakanappuar). (m) ISBN 978-5-16-009531-8, 500 ks,
http://znanium.com/catalog.php?booki1{1f0=446097

4, Topoxor B. A. Matepuans! i ux texnogorun. B 2 u. U. 2.; YueGuux / B.A. L'opoxor u
ap; lox pen. B.A. T'opoxoga. - M.: I—]HH VH®DPA-M; M=u.: Hos. 3nanue, 2014. - 533 c.: un.; 60x90
1/16. - (Broiciee ofpasopanue: Bz-ucénaBpHaT). (nmepemrer) ISBN 978-5-16-009532-5, 500 aksz.
http://znanium.com/catalog.php?book_.iﬁfo=446098

&) nporpammsoe o6ecnevaenine 1 MaTepuer-pecypent




Hamorexnonornuecknit moprai: htfp://www.nanonewsnet.ru

Hanorexnonornueckoe coobmectso Hamomerp: hitp:/www.nanometer.ru

Caiit xomnannu «HT-MAT»: http://www.ntmdt.ru

Pocenitckoe 06LIeCTBO | CKAHUPYIOIIEH 30HI0BOH MHUKPOCKONMHM K HAHOTEXHOIOIHI:
http://www.nanoworld.org

Pecypenl 1 IMCTaHIIMORHOTO OCBOCHHS KyPea, PA3MEIIEHHbIE Ha calfTax:

L.

9

s

hitp://www.kodges.ru/nauka/popnauka/188653 -nanostruktury-i-nanomaterialy.-sintez-
svojstva-i.html,
http://www.kodges.ru/nauka/obrazovanie/137226-nanotexnologiya-v-yelektronike. -
vvedenie-v.html;
http://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-
veschestvo _b33b80d27{8.html;

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCOUTIJINHb]

JIEXIIORAbIE 8y AUTOPHH, OCHAIEHHBIE JOCKOH (JUTSL Mella Mk MapKepa), SKpaHoM TS TTpo-
CKIMOHHEIX CHCTEM, IPOEKTOPOM | HOYTOYKOM.

AyIUTOpUY UL TIPOBEIEHUS 3AHATHH, OCHALIECHHBIC COBPEMEHHBIMH IIEPCOHATBHBIMU KOM-
NBIOTEPAMH, OOLETMHEHHBIME B JIOKAIBHYIO BHYUCTUTENBHYIO CETh W YKOMILUIEKTOBAHHBIMH 1e06-

XOMUMBIM CAUCTCMHEIM H IIPHUKIIATHEBIM }HpOFpaMMHI)IM 06CCH6T—16HI/I6M, AYAUTOPHUH BBIYHCIIUTENLHOIO

HEHTpA.
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