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1. OEJb OCBOEHUS IVMCHUITJINHDI

Lennio ocBoeHUs MUCITUITINHEL «OCHOBEI HAHOTEXHOIOTUNNABIACTCAABIISIOTCS O3HAKOMIIE-
HUS ¢ HOBEHIIMMH JOCTHKEHISIMA U HANPaBICHUAME PA3BUTHSA B COBPEMEHHOM MEXIUCIUIIIHHAD-
HOM 06IacTH MpakTUYSCKAX HayJIHBIX 3HAHUI — HAHOTEXHOJNOIHUAX. CTYICHTEI IIOCTE ITPOCITYIINBa-
HES Kypca JIOJDKHEL CBOOOJTHO OPHEHTUPOBATECSA B OCHOBHEIX HAIIPABJICHUSX PA3BUTHS HAHOTCXHO-
JIoruit; MOHUMATh CyTh 3(heKToB, onpeneIiIouX 0co0ble (PU3NKO-XUMHUICCKHUE CBOMCTBA HAHOMA-
TEPUAJIOB; 3HATH OCHOBHEIE TEXHOJIOTHYECKHE IIPOLECCE], HCIONL3YEMEIE TIPY TIOJIYUCHUH HAHOMATE-
PHAJIOB; HMETh IIPEJICTABJICHUS O BO3MOXKHOCTSIX COBPEMEHHON NPHGOPHO-METPOJIOIHYECKOH Gaspl
JUTSL HCCIIEIOBAHISI MATEPHAJIOB ¢ HAHOMETPOBBIM IIPOCTPAHCTBEHHBIM Pa3PEIIEHIEM

3aaa4H JIVCIUTIINHDL

*  M3yYCHHUC OCHOBHBIX BHJAOB ¥ CBONCTB HaHOOOBEKTOB, HAHOMATCPHAJIOB, NpUOGOpPOB 1
YCTPOUCTB Ha UX OCHOBE, THIIOBBIC TEXHOJIOTHYECKHE MIPOLIECCHl MX OJIYUCHHUS, NIEMEHTHYIO 6a3y, a
TaKKe TUIOBOE 000PYIOBAHKE, BKIIOUAs TEXHUKY HCCIICIOBAHNA HAHOOOBEKTOB;

e  (hyHIaMeHTaIBHbBIe OCHOBEI IIPOIIECCOB CUHTE3a, aHAIN3a K (YHKIMOHUPORAHNS MATEPU-
AJIOB ¥ KOMIIOHEHTOB HAHO- H MUKPOCHCTEMHOM TEXHUKH.

o [IpuMcHEHVE HAHOMATEPUAJIOB,

2. MECTO IMCHUIIJIMHLI B CTPYKTYPE OITOIT BO

Juciunnuna "OCHOBEI HAHOTEXHOJOTHN" OTHOCHTCS K JMCITUILIMHAM 110 BEIOOPY BapHATHRHOU
yacti OIIOIL Yuraercs B 4 ceMectpe U 0a3upyeTcs Ha paHee IOMYUYCHHBIX 3HAHHUAX CTYJIEHTOB,
IpHoOPETEHHEBIX B Kypcax obmelt usnky. OH HanpaBieH Ha 03HAKOMIICHHE PasMEPHBIX 3(D(hEeKTOB 1
CBOHCTB HAHOOOBEKTOB, METOJOB UX IIONYUEHHUS, IIPUOOPETEHUIO HABBIKOB PabOThHl ¢ YCTaHOBKAMHU
110 TIOJIYYCHUIO M TUATHOCTHKY HAaHOMATEPUAIOB, Ha 00IIee paciiupeHue KOMIIETEHLIMHU CTYJEHTOB B
00y1acTH HAHOTEXHOJIOTHH.

3HaHUs, MOJIYYCHHDLIE B paMKax M3YUCHHUS NaHHOU NUCIUIUIMHBL, MOTYT OBITH NPUMEHEHBLI JULI
HAIMCAHUS BBITYCKHOM KBATM()UKAIHOHHONH palOTEI W AMCHUINIMH HTPEANONIATAI0IINX H3YUCHUE
HAHOTEXHOJIOT .

3. KOMIETEHIUN OBYYAIOIIEI'OCA, ®POPMUPYEMBIE B PE3VYJIBTATE

OCBOEHUSA I CIIUITJIUMHBI (MO Y JIS)

B pesympTaTe 0CBOCHUA NUCUMIUIMHEI 00ydaromuiicss JOMKEH OBNAJETh CIEIYIONMMH KOM-
HETEHITHSIMU

CTIOCOOHOCTBIO BELIBIISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH Ipo0ieM, BOZHUKAIOMMUX B XONE
npodeccrOHaNTBHON IEITEIBHOCTH, IIPUBICKATE JUIS UX PEIICHUS (PHU3UKO-MATeMATHYECKUH anmnapar
(OITK-3);

TOTOBHOCTBEIO K MATCMAaTHYCCKOMY MOJCIMPOBAHUIO IIPOIECCOB M 0OBEKTOR NpHOOpPOCTpOE-
HUS 1 UX HCCIICOBAHMIO Ha 0a3¢ CTAHAAPTHLIX MaKETOB aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHNS U
CaMOCTOATEIHHO pa3paboTaHHBIX TPOrpaMMHBIX IpoayKToB (IIK-2);

CIIOCOOHOCTRIO K IIPOBEACHUIO U3MEPCHUN W UCCIENOBAHUS Pa3IMUHBIX O0BEKTOBR 1O 3a/1aH-
aoit metomuke (ITK-3);

CIIOCOOHOCTBIO K aHANU3y, Pacuéry, IPOEKTUPOBAHUIO U KOHCTPYUPOBAHMIO B COOTBETCTBHU
C TeXHUYECKUM 33JaHUEM THIIOBEIX CHCTEM, IIpUOOpPOB, JETAICH U y3JI0B HA CXEMOTEXHHUUECKOM U
aneMeHTHOM ypoBHsX (TIK-5).

B pesynpTaTe 0CBOCHUS AUCIUINTHHB! 00yUArSIIANCS JOMKEH IEMOHCTPUPOBATE CISIYIOLIHE
Pe3yJIBTaTel 00pa30BaHNUS:



TCXHUUCCKOM U 2JICMECHTHOM YPOBHIL,

3HaTh; PHINKO-MAaTEMAaTHUCCKUH anapart.
VYMeTh: aHanu3upoOBaTh, PACCUATHIBATE, IIPOSKTHPOBATE U KOHCTPYUPOBAT B COOTBETCTBHHU C
TEXHUYECKUM 3aJaHHAEM THIIOBHIX CHUCTEM, IpUOOPOB, NETaned M Y3JM0B Ha CXCMOTEXHUYCCKOM M1
JIEMEHTHOM YPOBHAX; pasnuyars pasmepHsle dGdexrsr (1,2,3D) B 0coOBIX IPOSBIEHUIX (U3HUKO-
XHMMYECKUX CBONCTB HAHOMATEPHANIOB; IIPOBEIVUTH HU3MEPEHHUS U HCCIIEI0BAHNS PA3IUYHBIX 00heK-
TOB I10 33JAHHON METOIUKE; BHISBIISTh ECTCCTBEHHOHAYUHYIO CYIIIHOCT IIPO0IIEM.
Baajgerb: cocoGHOCTEIO K MPOREACHUIO M3MEPEHUHM U HCCIENOBAHUS PA3IMYHEIX 00BEKTOB
110 331aHHOM METOJUKE; CIIOCOGHOCTRIO K aHAIINRY, PACUETY, IPOEKTHPOBAHMIO M KOHCTPYUPOBAHHUIO
B COOTBETCTBUM ¢ TEXHHUECKUM 38 dHMEM THIIOBEIX CHCTEM, TPUOOPOB, NETaNeH U y3JI0B Ha CXeMO-

4, CTPYKTYPA U COAEPKAHUE JNCIUILINHBI
OG1mas TpyA0eMKOCTD JHCIIUIIMHEL COCTARIILCT: 2 3aueTHBIC €UHULE, 72 Yaca.

Buasl yuebrioit paboTol, BITIOUas camo- DopMBl TekyLiLe-
o CTOATENDHYIO PAGOTY CTYACHTOB OGneM yueGHOH|  ro KoHTpons
N g M TPYAOEMIOCTS (B Hacax) paboTsl, YCNEBaeMOCTH
- Pasaen (rena) gl 2 8 T ¢ TipuMenerneM| (1o nedenant
=/ = o = A B 3 WHTEPAKTHBRHBIX cearecmpar),
JAHCUMIITHHSI 5 ] = =| ] 5 %
8| E g 5 B8 £E o o METOL0B (bopma poneNcy-
5 2 g 8 =38 ‘é_ % 6 é (8 yacax /%) | Touwoii aTrecta-
T | o= = 28 £ > un (o cemecin-
5 5=z 8 pan)
Knaccudukauuss Hadomarepua-
JioB. PazmepHEIi addexr. 4(50%
! 4012 4 | 4 8 (50%)
] Hcropust pasBuTHsT HAHOHAYKH W ilss! o | 2 A 250%) PetiTnHr-
- o
HAHOTEXHOJOTHH KoHTposh Nel
3 Texnosoruu [MOJIYYUCHUA HaHO- 4 7- 4 4 4(50%
MaTepHasIos. 10 8 (50%)
MeTOI[bI JUATHOCTHKH U CBOM~ 11- PeitTuHr-
4 CTBa HAHOMATCPHAJIOB 4 4 4 8 4(50%)
P : 15 KOHTPOJTL No2
[IpuMeHeHHsT HAaHOCTPYKTYp B 16- y
> MPON3IBOACTBC U HAYKE ¢ 4 4 4 8 4(50%) - egvE
p I YKE. 18 KoHTponb Ne3
Beero 4 18 18 18 = 36 = 18(46%) 3auer

COJEPKAHUE NUCHHAITINHBI

JEKIIUN

Pazmen 1. KJ’[aCCH(i)HKaHI/IH HaHOOOBCKTOB U UX XapaKTCPHBIC 0coOEHHOCTH: KpUACTAINTHYICCKA, I'CO-

METpPHUECKast, SICKTPOHHAsA CTPYKTYPEL

2. XapakTepHble 0COOSHHOCTH HAHOOOHEKTOB.

1. Knaccudukanus HaHOOOBEKTOB.
1.1. Knaccudukanus 1o arperarHoMy COCTOSHHUIO,
1.2. Knaccudukanus no pasmepa.
1.3. Kitaccudukanus mo MEpHOCTH.

2.1.Kpucrannugeckas CTpyKTypa.
2.2.0neKTpoHHAs CTPYKTYypa.




2. PazmepHBIe 3aBUCHMOCTH (QU3UKO-XMMHYCCKUX CBOUCTB MAaTepHalOB B KJIACCUYECKOM U
KBAHTOBOM MPHOINIKEHUAX.
2. Pasmepusiit addexr.
2.1. VIamenenue (pa30BOro paBHOBECHS B HAHOCHCTEMAX.
2.2.Pa3mepHas 3aBUCHMOCTD TEMIIEPATYpPhI IUIABICHIS MATSPHAJIOB.
2.3. IloBepxHOCTHAS SHEPTHSL.
2.4, Jlmana croboiHOTO TTpofera 3JeKTPOHOB.
Pazmes 2. Vcropus pa3BUTHS HAHOHAYKU U HAHOTEXHOJIOTHH,
. Mctopus pazBuTus HAHOHAYKU M HAHOTEXHOJIOTHH,
[.1. J[peRHUE NUBUIU3AIMY 1 HAHOTEXHOJIOT U,
1.2. Puuapn @eHMaH U HAaHOMUD.
1.3. CoBpemeHHOE COCTOSIHRE HAHOHAYKHU U npucyxaeHue Hobenepckux npeMuit o (pusmke.
Pazpen 3. Texnosornu morydeHns HAHOMATEPUAJIOB,
1.®opmupoBanre MaTepUAIOB MO MEXAHUIMY «CHH3Y-BBEPX),
. Mexanusm (HOpMHUPOBAHUST «CHHU3Y-BBEPX).
1.1. Kuneruweckoe yparHEeHHS 00pa3oBaHUS HOBOU (assl.
[.2.Bunsr 3apoasnmeoOpazoBaHusl,
1.3. Poct 3aponwimeil HOBOM a3kl
2. QopMupOBaH¥EC MaTEpUAIOB II0 MEXAHU3MY «CBepXyTBHH3Y.
2.1. OcoBeHHOCTH HM3MENBUCHUS MaTephasioB.
2.2. VMHTencuBHas mactudeckas aehopMarus.
Pasnen 4. MeTopl MEXaHUUECKOTO JUCHEPTUPOBAHNS MOIYUCHHS HAHOMATEPHAIIOB.
1. MeToas! MEXaHUYECKOTO JUCIICPTUPOBAHHSL.
L.1. Tlomryuenvie HaHOMATEPHAJIOB MEXAHIISCKUM H3METLUEHUEM,
1.2. MeToxb! "HTEHCUBHOH IIIIACTHYECKON Ae(OpMAlluH.
1.3. MeToib1 MEXaHUYECKUX BO3AESHCTBUM PA3NUYHBIX CPE/L.
2. MeTomsl pU3NYECKOro AUCTICPTHPOBAHISL.
2. MeroJtel (pU3HUECKOT0 QUCIICPTIAPOBAHUSL,
2.1, [Tomy4yeHne HaHOMATEPUATIOB PACIIEUICHUEM PACIIIABOB.
2.2. Metone! ucnapeHus-KOHICHCAIINY,
2.3. Bakyym-cyOnumMaIimoHHas TEXHOJIOTHS.
2.4. MeTopIpeBpaIeHIBTBEPIOMCOCTOSHIH,
3. MeTobl XUMHYECKOT'0 ITOTYYeHUS HAHOMATEPUATIOB,
3.1. Ilonyuenne HaHOMATEPHAIOB XUMIUCCKIM IIPEBPAIICHAEM,
3.2. OnexTpoXUMHYeCKUe METOMIE.
3.3. MeTonel, coueTaroIue XUMHIECKHe U (U3NIECKUE IPEBPAIIEHHUS.
4. BHONIOrMYeCKUEMETOABIIONYYCHASIMATE PUAJIOB.
Pasznen 4.MeTonpl AUATHOCTHKHA W CBONCTBA HAHOMATEPHAJIOB.
I. Onpenesenue AUCIEPCHOCTH MATEPUATIOB.
2. MeTozbI OTIpeIeNieHIS JJIEMEHTHOI'0 COCTABA
3. Meroner ananusa (hazoBoro cocrasa
4. MeTopIMCcCneI0BaHHSIIOBEPXHOCTHMATEPHAIIOB
HckycersennoenanohopmooOpa3oBaHue: MyIKOREIE K 30HI0BEIE METOIBI JINTOrpa( UM,
1. MonexynsapHO-JIydeBas IMUTAKCHS,
2. Merosie1 30HA0BOM TEXHOIIOTHH,
3. IlyuxoBassHanommTOTpadms.



Pazpen S.HpuMenenns HaHOCTPYKTYp B IIPOM3BOJCTBE M HAYKE
1. [IppMenenus HAHOOOBLEKTOB B MPOMBIIIEHHBIX TEXHOJOTHSAX.
2. llpuMeHeHHsI HAHOOOBEKTOB B MEJMIIUHE,

3. IlpuMeHeHNs HAaHOOGBEKTOB B pOGOTOTEXHHUKE.

4. IlpumeneHns HaHOOOBEKTOB B CTPOMTENBHBIX TEXHOJIOTHSX.
5. MaTeMaTU4ecKOeMOIeTMPOBAHEHHAHOTEXHOIOT T,

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NMA

® JCKIUOHHO-CEMHHApCKasd cucreMa o0y4eHus (TpajuIlUOHHbIE JIEKIHOHHBIE ¥ TpaKTHYe-
CKHUE 3aHATHUS);

* case-study (moyyenue Ha IPAKTHYSCKUX 3aHATUAX YIEOHBIX KEMCOB ¢ TOCTAHOBKOH 3aa-
Hn ¥ riy6okoit npopaboTKol mpoGieMsl paspaGoOTKH U pealnsariui TPeGyeMOoi IMHTALOHHON MO-
JIETIN);

® MACTeP-KJIACCHI (IEMOHCTpAIUS Ha MPAKTHUCCKAX 3aHATHIK TPUMEHEHMS IPHEMOB, TeX-
HOJIOTHH, METOJOB UMHUTALOHHOTO MOJICITHPOBAHMS Ha KOHKPETHRIX 3ama4ax (Kelfcax);

* TPUMCHCHHUC MYJETHUMEANA TCXHOJOTHH (IPOBEACHUE TEKIMOHHBIX U CEMUHAPCKIX 3aHS-
THH C NPUMCHCHUEM KOMIIBIOTEPHBIX IIPE3CHTALMH ¥ NeMOHCTPAIIMONHEIX POJNHUKOB C TOMOIIBIO
IpoeKkTopa mim DBM);

¢ TCXHOJOTHA PASBUTHS KPUTHIECKOTO MBIICHAS (IIPUBUTHE CTYJICHTAM HABLIKOB KPUTH-
HECKOM OLICHKH paspabOTaHHEIX MMM HMUTAIMOHHEIX MOJeNel);

* HMHQOPMAIMOHHO-KOMMYHHUKAIMOHHEIE TEXHONOTHH  (LPHMCHEHHE MH(DOPMAIIHOHHEIX
TEXHOJIOTHH JULs MOHHTOPYUHIA TEKYIIeH yCIIeBAEMOCTH CTY/IEHTOB M KOHTPOJIS 3HAHMH);

6. ONEHOYHBIE CPEACTBA JIJISI TEKYIIIET'O KOHTPOJIS YCIIEBAEMOCTH,
HNPOMEKYTOUYHOU ATTECTALIMIY ITO UTOTAM OCBOEHMSI JANCITATLIIN--
HBI 1 YUEBHO-METOJUYECKOE OBECHIEUYEHUE CAMOCTOSTEALHOMU
PABOTLI CTYJIEHTOB
a) Bompocsl pedTHHr-KOHTPOJIS:
Bonpoce! pedrunr-xourpos Nol:
L. B uem Bl BuauTe IIaBHYyIO NPAYMHY BBIACICHHS HAHOTEXHOIOTHH OT apy-
I'UX OTPACIed HAYKH U TeXHOJIOTHIA:
a) UCTIOJTB30BAHN KPAaHe MAJIBIX PA3MEPOR;
0) KOOpPIMHANBHOE M3MEHEHHE CBOWCTB MAaTEPHAoB, YTO 00yCIaBIuBaeT peaausye-
MOCTB HEJIMHCHHEIX U YHUKAIBHEIX 3 eKTOB;
B) npomnarauna 8 CMU

2. Hazoswure ussectHble Bam GopMbI HAHOCTPYKTYpHPOBAHHEIX MATEPHATIOB:

3. IIpusenure HpuMep MUCIEPCHEIX CPeji, B KOTOPHIX JHUCTIEpCHAs (hasa HAXO-
JUTCS B TBEPAOM COCTOSIHIH, 4 CPEJIA — B KHIKOM:!

4. [Haitte onpenenenne pasmepHoMy a@dexry. ITpuBenuTe mprmeps!

5. B wem saximouaercs mpuHIMI (OPMMpPOBAHHA HAHOMATCPHAIOB 10 MEXa-
HU3MY «CBEPXY-BHU3Y». KakuMH METOIaAMH MOXHO 3TO OCYIIECTBUTE?

0. HasoBure MeTOjIhI OIIpeseleH st pasMepoB HAHOMATEPHAIOR




Bonpoce! peiiTHHr-KonTpOJIST No2:
1. JlaiiTe onpenenexue TEPMUHY «HAHOUACTHIIAN:
2. Otrecute HAHOTPYOKH 110 PA3MEPHOCTH K HY KHEIM TPYIIIIAM!
- OTHOMEPHBIE;
-IBYMEpHBIC;
~TPEXMEPHEIE;
-MHOTOMEpPHEIC,;
1 JINCTICPCHOCTH K HYXKHBIM IPYIITIaM:
-HYJIBMEPHEIE,
-OJJHOMEpHEIE;
-IIBYMCPHBIE;
-TpEXMEpHEIE.
3. IIpuBenire npuMep JUCTIEPCHBIX CPell, B KOTOPBIX AUCTIEpcHas (asa Haxo-
JAUTCS B )KUAKOM COCTOSIHUH, @ CPENIa — B Ta30BOM:
4. Halite ompenenenue pasmMepromy ahdexty. [Ipuseaute IIPUMEPEI
5. B wem saxmouaerca npuHIMI QOPMAPOBAHUST HAHOMATEPHATIOB 10 MEXa-
HU3MY  «CBEPXY-BHH3Y, Kakumu  MeromaMm — MOXHO — 9TO  OCYIIECTBHTE?

6. Mcmonb3oBane HAHOMATEPHANIOB B JIPEBHAX LEBIIH3AIMSX:
7. HanoTeXHOJIOTHH B poGOTOTEXHHUKE:
8. HasoBHTE METOJILI OTIPEICIICHYS AUCITEPCHOCTH MATEPHANIOR
9. OntacHOCTL HAHOOGBLEKTOB ISl JKUBOM TPUPOILL

Bonpoce! peiirunr-koarposasg Ne3:

1. HawocTpykTypbl 0 HAHOTEXHONOTHH: HAHOTPYOKH, OIHOATOMHEIC CIIOH, KBAHTOBBIE TOY-
KU, TETEPOCTPYKTYPHI U CBEPXPEIIETKH,

2. OU3AKO-XUMHYECKHE METOIbI NONy4eHHs: HaHOOOBeKTOB.OCHOBEI  MOJIEKYJISPHO-
JYYEBOH 3NIUTAKCHH,

3. OCHOBHbBIE KBAHTOBOPA3MEPHEIE 3¢ hexTh

4. Ousnveckue 0CHOBEI SJICI(TpOI{ﬁHOI:i MUKPOCKOITNH. Tumer COBPCMCHHELIX 3JICKTPOHHBIX
MUWKPOCKOIIOB,

5. MGTOZ[BI HAaHOCTPYKTYPHOTO HCCIEOBAHUSI KNaCcTCpPoOR. DU3UIECKUES OCHOBBI MAcC —
CIIEKTPOCKOIIHNH,

6. Annaparypa i1 IpoBesieHHs MH(PaKIMONHEIX HCCITeN0BALIHTiL HAaHOMAaTEPHaJoB,

7. HpI/IMeHeHHe U TCPCICKTHBEL PA3BUTHSI HAHOTEXHOJOTUH., DJIEMEHTE] MCTPOJIOTHH B
HAHOTCXHOJIOTHH.

8. IIpumenenne HaHOMATEPHATIOB B OTAEIBHBIX OTPACIIIX MPOMBIIIIEHHOCTH, Ipumepsr
MAaTepPUANoB U QYHKIMOHAILHOE HA3HAYEHHE:
6) TemnI pedpeparos:

Puvapn ®eitaman u HaHOMUp;
HoGenesckas npemusio ¢pusnke 3a 2010 A. K. Cedivma u K. C. Hogocérnora,
JpeBHYe UBIIM3AIAY ¥ HAHOTEXHOJIOTHH,

PaspaGotka PoGepra ®ysmra (RobertFull) us Bepxomu;

QanracTHUeCcKue IPUMEHEHNUS: HAHOKPYIKKA, HAHOIH(T, HAHOIMITIONH,
JAHK- n PHK-wanotexnonorum;

AN



7.

10.
11.
12.
13.
14.
15
16.
17.
18
19.
20.
21.

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

IIpOMBIIIICHHBII CUHTE3 MOMEKYI JIEKAPCTB U (YAPMAKOJIOTHUYECKHX TIPEIIAPATOR YETKO
OnpeneneHHon (opMel (GHC-TIeITUIE);

IIprMeHeHNE HAHOTEXHOTIOTHIT B KOMIIEIOTEPHON TEXHHKE: [IEHTPANBHEIE IIPOLECCOPEI,
IIprMeHeHne HaHOTEXHONOTHH B KOMIBIOTCPHOW Texuwke:  xécrkue jwexy (GMR-
aQdexra);

['ubxue ToHKHe SKpann! (THOKHe KOHTAKTE! Ha HAHOYTICPOE);

IIpuMeHeHHE HAHOTEXHOTIOTHH B TEXHUKE UIAIIePeJaYMOrPOMHEIX 00BEMOB HH(OPMALHH;
KBaHTOBEIE KOMITBIOTEPEI, HAHOTEXHONOTUH ¥ HAHOILIA3MOHHKA,

Hanortexaonoruu u po60TOTEXHUKA,

HaBopoGOTEI PEmTHKAaTOPEI M MX CO3IAHUE;

. ATOMHO-CUJIOBAST MHUKPOCKOITHA,

MarnuTHO-CHIIOBASI MIKPOCKOIIHS,
CxaHupyromuias 3JIeKTPOHHAS MUKPOCKOITHS,

. MuKpockonus OJIHKHETO 110,

[IpocseunBaromas sMeKTPOHHAS MUKPOCKOIINS,

MaioyriioBoe paccesHue 1 IUHAMHYECKOE PACCEsTHUE CRETA,

AHaIU3 TPaeKTOPU} HAHOYACTULL, IHHAMHUYECKOE CBETOPACCESHUE, CeINMEHTAIHONHbIN afa-
T3, YIBTPA3BYKOBEIC METO/IEI;

Pentrenonndpakuuonise METORLI,

ONeKTpOHHAS CIICKTPOCKOTIHS;

KoneGarensHas MUKpoCKOmus;

OrKke-CIEKTPOCKOINS,

Hefitponnas nudpaxromerpus;

MarunutHas HeTponorpadhus;

BosnelicTere HaHOOOLEKTOB Ha JKUBBIE OPraHH3MEL

TOKCHYHOCTH HAHOMATEPHAIIOB;

MOHHTOPHHT BO3IeHCTBYS HAHOMATCPHAIIOB Ha XKUBYIO H HEXUBYIO LIPHUPOSY;
PesysbraTe HayqHOTO IpoeKTa 7 paMOYHOM eBPOTICHCKO nporpaMmsl 2007-2008 rr 1o
Hano0e30IIaCHOCTH,

B) Bonpocel k 3avery no auecnuINAE:

e NS, E LD

9.

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

Knacenpuxanms nucIepeHEIX CHCTEM 10 arperaTHOMY COCTOSHHIO,
Kraccuduranus IucepeHbIX CHCTEM 110 pa3MepaM;

MeToel MEXaHIYECKOT0 AUCIIEPTHPOBAHHS,

Meroze! pu3HHecKoro AUCIEPrHPOBAHUS;

MeToab! XHMIHIECKOro IUCIIEPrHPOBAHHIS,

HprHuun GopMHUpOBAHNS MaTePUANIOB «CHA3Y-BBEPX)Y;
CrpyKkTypa HaHOPa3MEPHEIX MATEPHAJIOR;,

Pazmepusrit addexr;

Hccreioanme a/IeMEHTHOTO COCTABA HAHOMATEPHATIOB,
Wccnenosanue ha3oBoro cocraBa HAHOMATEPHAIOB;

MeToab! M3ydeH s TOBEPXHOCTH;

lIpuverenus HaHOMATEPHATIOB B IPOMBINIIEHHBIX TEXHOIOTHAX;
[IpuMeneHns HAHOMATEPUAIIOB B MEUIIHE,

IIprMenenns HAHOMATEPHUATIOB B HayKe,

llpuMenenns HaHOMAaTEPUAIIOB B POGOTOTEXHUKE,

IIpuMeHenns HaHOMATEPHATOB B CTPOHTENBHBIX TEXHOJIOTHAX



17. MareMaTr1eckoe MOIEIUPOBAHYE B HAHOTCXHONOTHSIX.
r) Bonpoce! A/151 KOHTPOJISI ¢AMOCTOSITENLI0IT paGoThI:

1. Knaccupuxaiust HaHOOGHEKTOB;

OnTryeckue XapakTepUCTHKH HAHOCPEST;
OyHKIMOHANIBHBIE 1 KOHCTPYKIIMOHHEIE HAHOMATEPHAII,
MexaHU3MEI pocTa IUICHOK U3 1apa;

OcoGeHHOCTH METOJIOB KOHCONM AN HAHOMATEPHAJIOB;
JlasepnasgranoMoqudHKaIHs IOBEPXHOCTH;

MeTobl 30H10BOM TEXHOJIOTHA UL CO3aHUA HAHOMATEPHATIOB;
MeTo/Ipl u3ydeHHsT CBOMCTB HAHOMATCPHATIOR;

Jlasepras aOmnAIMs TBEPABIX MATEPHUAIIOB,

Bree Hh Ga B LS9

7. YUEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECTIEUYEHWE J{UC-

OUTIJINHBIL

a) OCHOBHASI JIUTEPATYPA:

1. Apakensn C.M. Baezenwe B GpeMTOHaHO(DOTOHHKY: (yHIAMEHTAILHBIEC OCHOBEL H Jia-
3€PHLIC METO/B! YIIPABILIEMOTO MOYUeHHS U JUArHOCTHKH HAHOCTPYKTYPHPOBAHHEIX MATEPHAJIOR |
yuebHoe mocobue 1Mo HampaBJICHUIM HOArOTOBKY GaxamaspuaTa 200400 (200200) "Onrotexnuka”,
200500 "Jlasepras TexnuKa ¥ JasepHble TexHomorun", 200700 (200600) "doTonnka u orrrouH(pop-
Marnka" ¥ crenuanbHocTaM 200200 "Onrorexanka" u 200201 "Jlasepras TeXHHKA U Ta3CPHEIC TeX-
Hojtorun" / C, M. Apakenan [u ap.] ; mox o6, pex. C. M. Apaxenaza .— Mocksa : Jloroc, 2015 .—
743 c. @ un., Tabm. + 1 syexrpon. ont. auck (CD-ROM) (211 MG) .— Bubmuorp. B xosme 4. — C. M,
Apaxensy, A, O. Kyuepux, B. I'. ITpoxomes, B. I'. Pay, A. T'. Ceprees - mperonasaresn Bal'Y .——
ISBN 978-5-98704-812-2, Bubnuorexa Bnl'Y

2. Crapocrru B.B. Marepuanb! n MeTo/IbI HAHOTEXHONOTHA[ DEKTPOHHEIH pecype] @ yues-
Hoe rocobue / B. B. Crapoctui.-4-¢ us). (ai1.).-D1ekTpoH. TekcToBnie fan. (1 daitr pdf: 434 c.). - M,
: BUHOM. JlaGoparopus smarmif, 2015. - (Hanorexuonornu).-CucreM. TpeGosanns: AdobeReader
XI ; DKpaH 10", - ISBN 978-5-9963-2601-3.
http://www.studentlibrary.ru/book/ISBN9785996326013.html

3. Hesomun B.K. KpanToBas (pn3nxa 1 HAHOTEXHOIOTHH [DNEKTPOHHEIH pecypce]/ Hesonun
B.K.— Onextpon.rexcTopsle nanusie.— M.: Texmocdepa, 2013.— 128 c¢.— Pexnm JIoCTyTIa:
http://www.iprbookshop.ru/16975.— 3BC «IPRbooks», o mapoiio

0) MOMOIHNTENBHASI JINTEPATYPA;

1. Apakensa C.M. MEKPOCTPYKTYPEI, HAHOCTPYKTYPEI H THAPOAHNHAMUYECKHE HEeyCTONYN-

BOCTH, HH/y[[UPOBAHHBIC Ta3CPHBIM U3JIyIeHHEM Ha IIOBEPXHOCTH TBEPABIX Ten : Monorpadus / C.

M. Apaxensn [u np.] ; Brammmupcekuit rocynapereennsii yausepenrer (Bul'Y) — Bragumup :
Bragumupekuii rocymapersennsiit yausepeuter (Bal'Y), 2010 .— 144 ¢. : wi., Ta61. — Mmeercs
BNCKTPOHHAS BepcHs .— bubnmorp.: ¢. 133-144 — CBoGOAHEIA [OCTYI B 3JIEKTPOHHBIX MHTATBHBIX
saax  Oubmmorexknm .—  AdobeAcrobatReader —  ISBN  978-5-9984-0094-0  —

<URL:http://e.lib.vIsu.ru/bitstrean/123456789/3067/1/00698.pdf>. Bubnuorexa BulY

2. bapmbun A. A, Bapsioun, A. A. Ou3HK0-XUMHUS HAHOYACTHIL, HAHOMATEPHAJIOB U HAHO-
CTPYKTYp [OnexTponmnsli pecype] : Yue.mocobue / A, A, Bapribun, B. A, Baxtuna, B, U, Tomumum,
H. II. Tommnuma, — Kpacmospck : CO®VY, 2011, - 236 c¢. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog. php?bookinfo=441543

3. Topoxos B. A. Marepunans! u ux texmonorun. B 2 u. U, 1.: YueGuux / B.A. Fopoxos,
H.B. Bensikos, A.I". Cxuptnanze; [lox pexn. B.A. TI'opoxoga. - M.: HUI] UH®PA-M; Mu.: Hos. 3ua-



nue, 2014, - 589 c.: un.; 60x90 1/16. - (BO: Baxanaspuat). (1) ISBN 978-5-16-009531-8, 500 ax3.
http://znanium.com/catalog.php?bookinfo=446097
4. T'opoxoe B. A, Matepuanst n ux Texuoyorau. B 2 u, U. 2.: Vue6nux / B.A. I'opoxos u

ap; Lon pen. B.A. T'opoxosa. - M.: HUI] UH®PA-M; Mz.: Hos. snanue, 2014. - 533 c.: un.; 60x90
1/16. - (Bricmee ofpasopanme: Baxanaspuar). (mepemner) ISBN 978-3-16-009532-5, 500 ks,
http://znanium.com/catalog.php?bookinfo=446098

B) nporpammuoe obecrieuenue H FHTepuer-pecypesnl

1. Haumorexnomormueckui mopram: hitp://www.nanonewsnet.ru

Hanorexnonormgeckoe coobmectso Hanomerp: http://www.nanometer.ru

2

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

4. Pocenmiickoe 00IIECTBO CKAHUPYIOMEH 30HAOBON MHKPOCKOINM M HAHOTEXHOTOIHMI:
http://www.nanoworld.org

Pecyperr 1 IUCTaHIMOHHOIO OCBOSHUS Kypea, Pa3sMELEHHbIC Ha caliTax

L. http://www.kodges.ru/nauka/popnauka/188653-nanostruktury-i-nanomaterialy.-sintez-
svojstva-i.html;

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

3. hitp://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-
veschestvo_b33b80d27f8.html;

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIINHEI

JleKIHOHHEBIE 8y IUTOPHH, OCHAINENHBIE JOCKOH (LM Mena WM MapKepa), SKpaHoOM Ul [Ipo-
CKIHOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AYRUTOPUY JUIs TIPOBEJICHUS 3aHATHH, OCHAIUEHHEIE COBPEMEHHBIMY HEPCOHAIBHBIMU KOM-
NBIOTEPAMH, OOBEIUHEHHBIMY B JIOKANBHYEO BEIYHCIUTENLHYIO CETh B YKOMINICKTOBAHHEIMA HeO6-
XOIUMBIM CHCTEMHBIM M IMPHKIIAAHBIM IPOTPAMMHLIM O0ECIICUCHIEM, Ay IUTOPHH BEMUCTHTEILHOTO
IICHTpA.
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