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1. OEJb OCBOEHHS AHCHHAIIVIMHBI

[lenbio OCBOCHUS AUCHUITIHHEL «OCHOBE HAHOTEXHONOTHHNABIACTCAIBIAIOTCS O3HAKOMIIC-
HHS ¢ HOBEMIIMMHU JOCTHIKEHUSIMU U HANPABJICHHAMH Pa3sBUTHS B COBPCMCHHON MCKIMCIWILIHHAP-
HOH 00iacTu MpakTHYeCKUX Hay4HBIX 3HAHUH — HaHOTEXHONOrHAX, CTYJEHTHI HOC/E NPOCIYILNBI-
HUS Kypca JOJKHb! cBOOOIIO OpUEHTHPOBATLCS B OCHOBHEIX HANpaBICHUAX Pa3BUTHUS HANOTEXIO-
NOTHI; TOHUMaTh CyTh HpeKTon, onpeenaonHx ocobble HU3UKO-XHMHUECKHE CBOMcTBa nanoma-
TEpHasnoB; 3HaTh OCHOBHBIE TEXHONOIHYECKUE MPOIIECCHI, UCTIONB3YEMBIE NPHU [IOTYUEIIMH HAHOMATE-
PHAJIOB; UMETh NPE/ACTABICHHA O BOIMMKHOCTAX COBpeMeHHoOH npubopHo-Merponoruyeckol Gasml
JUIA MCCIIE/IOBAHMA MATEPHANIOB ¢ HAHOMCTPOBBIM IIPOCTPaHCTBEHHEIM pa3pelIeHueM

Jagauy JUCHHIVIHILL:

® M3yYeHHE OCHOBHBIX BHIOB M CBOWCTB HaHOOOLEKTOB, HAHOMATEPHANIOR, MPHUOOPOB H
ycTpoiiCTB Ha UX OCHOBE, THIIOBLIC TEXHONOTHYCCKHE TIPOIIECCHl HX MOMY4eHH S, dleMenTHylo Oa3y, a
TaKXe THIOBoe 0BopynoBaHKe, BKIIOUAA TCXHHUKY HCCIeI0BaHHA HAHOOOLEKTOB,

e (yHnaMEeHTAILHBIC OCHOBHI IPOIICCCOB CHUTE3A, allani3a i PYIKIMOHUPOBAHHS MATEPH-
aJlioB H KOMIOHEHTOB HAHO- H MHKPOCHCTEMHON TEXHHKH.

¢ [lpuMecHEeHHE HAHOMATEPHAJIOB.

2. MECTO JUCUHHUILJIMHLBI B CTPYKTYPE OITOII BO

Jucupnnuna "OCHOBE!I HAaNOTEXHOJNOTHH" OTHOCHTCS K OOA3aTC/IIBHBIM IMCUMILIMIEM BapHi-
tuBHOH "acTH OITOIL. Untaerca B 4 cemecTpe H GaszupyeTcs Ha paHee MOAYUCHHLIX 3HAUMIX CTy-
ZeHTOB, MpHOOpeTeHnbIX B Kypcax ofwed ¢usnky, OH HampaBeH Ha O3HAKOMJICHHE Pa3MEpIbLIX
3(h(peKToB H CBOHCTB HAHOOGLEKTOB, METOACB MX NOJYHEHHUS, NPHOOPETESHNIO HABLIKOB paboThl ¢
YCTaHOBKAMH IO IOIYYEHHIO U AMAarHOCTHKM HAHOMATEPUAIOB, Ha 0OlUIee pacuIMpeHHe KOMIIeTCH-
LIMM CTYOEHTOB B ofJlacTH HAHOTEXHOTOTHA.

3HaHUR, NOJYHEHHBIE B PAMKAX M3YUEHHsS JAHHOW JHCLHMILHILL MOIYT GLITh IIPUMEHCHBI JUtS
HarMcanus BLITYCKHOH KBaNH(HKAaIMOHHOH paGoThl M AHMCUMIUTHH TPEAHONArAIONHX H3YHUCIHC
HAHOTEXHOJIOTHH.

3. KOMIIETEHIIHH OBYHATIOIETIOCS, ®OPMHUPYEMBIE B PE3YJLTATE

OCBOEHHSI TUCUHITJIUHBI (MO/{YJ151)

B peayneTare 0CBOCHUS AMCUHMILUTUHEL 00yUalOLUHCs JIOIDKEIl OBARAETE CNEAYIOIIMMN KOM-
TICTCHLUSIMH:

CNOCOBNOCTLIO HCMOB30RATh 0a30BRIC 3HAHHS CCTECTBEIIILIX HAYK, MATEMATHKH 1 uH(Op-
MAaTUKM, OCHOBHEIE (PAKTHI, KOHUENLMH, MPHHIMOBI TEOPHil, CBI3aHHLIX ¢ (yHAaMENTAIBIIOH MII-
(popMaTHKON U MHpopMaKOHHEIMH TexHostorusiMu (OL1K-1).

3nare: GpHIMKO-MaTeMaTHUECKUH anmapar.

YMeTh: aHANU3MPOBATh, PACCUMTLIBATE, NMPOCKTHPOBATE H KONCTPYHPOBAT B COOTRETCTRUH C
TEXHUYCCKHM 3a/laHMEM THIIOBBIX CHCTEM, NpUOOPOB, JeTalel H y3/10B Ha CXEMOTCXHHUECKOM U
JIEMCHTHOM YPOBHSX; pasiuuaTh pasMepusie 2(Qdextst (1,2,3D) B 0ocobrIx npossaeiuax (usuko-
XUMHYECKAX CBOHCTB HAHOMATEPUANIOB; MPOBEANTL HIMEPEHHS! U UCCIACNOBAHNA PA3IHYHBIX 00heK-
TOB 11O 331aHHOH METOAMKE; BLIABNATEL CCTCCTBCHHOHAYUHYIO CYHIHOCTE MPoGieM.

Biapers: crnocoOHOCTBIO K IIPOBEJACHHIO H3MCPCHHH M UCCHENOBAHUS PasiIHUILIX OOTLEKTOR
MO 3aJaHII0A METOAHKE; CIOCOOHOCTBIO K aHanu3y, pacuéTy, MPOEKTHPORAHKIO H KOUICTPYHPOBAHHIO
B COOTBETCTBHH € TEXIHIECKHMM 3aJaHHEM THIIOBBIX CHCTEM, NPUOOPOB, AeTaNe H y3JI0B 1A CXEMO-
TEXIIMYECKOM M 311EMEHTHOM YPOBHSI.




4, CTPYKTYPA H COAEP)KAHUE JHCTIUILIMHGI
O61wwan TPyA0eMKOCTS JUCHHUIIHHB! COCTABIACT: 2 3aUETHBIE eAMHHLEL, 72 uaca.
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COJEPKAHUE TUCHHUITJIMHGI
JEKIINHU
Pasngen 1. Knaceudukanus HaHOOOBEKTOB M UX XapakTepHble 0COOSHHOCTH: KPUCTANIHUCCKAs, €0~
MeTpyudecKas, 3NeKTPOHHAS CTPYKTYPHI.
1. Knacendmukanus 1anooOLekToB.
1.1. Knacengpukauus no arperaTHOMY COCTOAHMIO.
1.2, Knaccudguxauus 1o paMepam.
1.3. Knaccugpuxalns no MeprOCTH.
2. XapakTtepHrle 0cO0eHHOCTH HAaHOOOBEKTOB.
2.1.Kpucrananuueckas CTpyKTypa.
2.2.D5eKTpoHHas CTPYKTYpa.
2. PazMepHble 3aBHCHMOCTH (PU3UKO-XHMUYECKHX CBOHCTB MaTEpUANIOR B KJIACCHHECKOM U
KBAHTOBOM IPUOIHIKEHHAX.
2. PasmepHsiit agpexT.
2.1, Mamenenue (azoBoro paBHOBECHS B HAHOCHCTEMAX,
2.2,PaamepHast 3aBUCHMOCTD TEMIIEPATY P! NIIABJICHHA MaTEPHATIOR,
2.3. TloepxHoCTHAS SHEPrHSL,
2.4, Jlnnna ¢soGomioro npobera 3:eKTpoHoB,
Pasznen 2, Mcropus passuTHS HAHOHAYKH H HAHOTEXHOJIOTHU,
1. McTopus pazBUTUs HAHOHAYKH W HAHOTEXIIONOTHH.
1.1, JIperHHe NUBUM3ANHY U HAHOTEXHOJIOTHH,
1.2. Puyapa efinMaH W HaHOMHD.




1.3. CoBpeMenI0e COCTOSHME HaHoHayku ¥ npucyxaenne Hobenesekux npemuit no Quane.

Pasnen 3. TeXHONOrHA 1107YUEIHA HAHOMATEPHAIIOB,
1.bopMUpOBaAHHE MATEPHANOB 110 MEXAHHIMY «CHH3Y-BBEPX),

1. Mexanusm (pOpMHPOBAHUS CHH3Y-BBEPXY,

1.1. Kunernyeckoe ypasHeHHs o6pa3zoBaHMs HOBOH (assl

1.2.Buae 3apojeinecobpa3oBaHus.

1.3. Poct 3apoasimeif mHoBo#t daswl.

2. GopMUPOBAHHE MaTEPHATIOR MO MEXaHU3MY «CBEpXYTBHH3Y,

2.1. OcobeniiocTn U3MENhUYEHNA MATEPHANIOB,

2.2. VuTencusHas TiacTudeckas Jedopmalims,

Paszaen 4. MeTo/ibl MEXaHHYECKOTO AMCIEPTHPOBAINS TTOJYUESHHA HAHOMATEPHANOB,
1. MeTobl MEXaHHUYECKOTO JUCTICPTHPOBaHUA,

1.1. [TosryueHHe HAHOMATECPHAIOB MEXaTHIECKHM HIMENLYEHHEM,

1.2. MeTonpl HHTEHCHBHOM IIACTHUECKOH Ae(hopMaliuy.

1.3. MeToapl MexanH4eckuX BO3ACHCTBII pa3nHyHbBIX Cpel.
2. MeTonn! (M3HTeCKOro AMCTIEPrUpOBAlHA.

2. MeTons! GU3NYECKOro AUCIIeprupoBaliHsl.

2.1. Tlonyvenve naHOMATCPHAIIOB PACIbUICHHEM PacIlIaBoOB.

2.2. MeToap! HeltapeHUs-KOHIencalluu.

2.3, BakyyMm-cybiumalnuonHas TeXHOIOHA.

2.4, MeroaplnpeppalleHHHBTBEPOMCOCTOAHHH.
3. MeTosib1 XUMHYECKOTO TTOJIYUSHUs HAHOMATEPHATIOR,

3.1. Tlonyuetue HaOMATEPHATIOBR XHMHUUECKHM IIPEBPALICHHEM.

3.2. DNEKTPOXHUMHUHECKHE METOMBI,

3.3. MeToanl, COMETAIONINE XUMHYECKHE H (M3HNUECKUE TPERpalIICHHS.

4. BHOJIOrMYECKHEMETOIBITOTYHEHUSIMATE PHANIOB,

Pasges 4.MeToapl QUArHOCTHKH M CBOHCTBA HAHOMATEPHANOB.

1. Oupeneneune AMCOEPCHOCTH MaTEPHATIOB.

2. Meto/b! OlpeieneHs MIEMENTHOrO COCTana

3. Metons! ananusza ¢$azoBoro cocrana

4. MeTtoIbIHceIe/I0BaHUITIOBEPXHOCTHMATEPHATIOB
HekycersenoenaiohopMoodpasoBaHie: MyUKOBLIC M 30110BLIC METOAB! THTOIpadu,

1. Monexynspuo-nyuenas IMHUTAKCHS,

2. MeTtoas! 30HA0BOH TEXHONOTHH.

3. [lyukoBasHanoTorpadus.

Pazaen S.JIpuMeneHHA HAHOCTPYKTYP B NMPOM3BOJICTRE M Hayke

1. TIpuMenenus HAHOOOBEKTOB B MPOMBILINEHHLIX TEXHOTOIMIX.

2. Tlpumenenus HaHoOOBLEKTOB B MEMIMHE.

3. Ilpumenenus naHooOwneKTOR B poOOTOTEXIHHKE.

4. IlpumeHeHUs HaHOOOBEKTOB B CTPOHTENBHBIX TEXHOJIOIHSIX.

5. MaTteMaT#4eckoeMOAeTHPOBAHUEHHAHOTEXHONOT HH,

3. OBPA3OBATLEJILHBIE TEXHOJOI'HN

¢ JICKIIHOHHO-CEMHHAapCKas CHCTEMA 06yllemm (Tpanuuuommle JICKITHOHHLIC H NpakTHUe-
CKUC SQHHTHSI);




e case-study (mosyuenne na NPAKTHUECKUX 3aHATHAX yUeOIbIX KeficOB ¢ NOCTAHOBKOH 3a1a-
un u rnySokoit npopaGoTkoi npoGremsl pazpaboTkk ¥ peaansaunn TpeOyemoi UMHTALHOHHONR MO-
JIenn);

® MacTep-KNAacChl (IEMOHCTPAIMA Ha MPAKTHUECKHX 3AHATUAX TPUMEHEHMS NPHEMOB, TCX-
HONOIHH, METORXOB UMHTALHOHHOTO MOJIE/IHPOBARNS HA KOHKPETHBIX 3afauax (KeHcax),

e [IpUMCHCHHE MYNBTHMEIHA TEXHOIOrHH (MpOBeAeITHe JICKLHOHHEBIX H CEMUHAPCKHX 3aM4-
THI ¢ NpUMEHEHNEM KOMIMBIOTEPHBLIX MPE3CHTAIMH H JEMOHCTPAIHONIIBIX POIHKOR C TOMOUIBIO
npoexropa umu DBM}),

® TEXHOJIOIMS PAIBHTHSA KPHTHUECKOTO MBILUICHHS (IIPHBHTHE CTYACHTaM HABLIKOR KPHTH-
uecKol olLeHKH paspaboTaHIibIX HMH HMUTAMOHULIX MOJAENEH);

o WH(OPMAUHOHHO-KOMMYHHKAUMOHRIEIC TEXHOMOTHHM  (TIPUMEHEHHC HH(OPMALHMOILIX
TEXHONOTHI 11 MOHHTOPHHTE TeKylelt yCIIeBAEMOCTH CTYICITOR U KOHTPO/IS 3HAHHI);

6. OIIEHOYHBIE CPEXCTBA JJISI TEKYIIETO KOHTPOJA YCHEBAEMOCTH,

[IPOMEKYTOYHOU ATTECTAIIMU 1O UTOCAM OCBOEHUS AUCLIMILIU-
HBI 1 YUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJLION
PABOTBI CTYAEHTOB

a) Bonpocet peiTHHT-KOHTpOJIN:
Bonpoch! peiiTuar-kourpoa Nel:

1. B uem Brl BHONTE TNaBIylo MPUYHHY BBIACACHNUS HAHOTEXHOIOTHH 0T Jpy-
THX OTpaciell HayKH ¥ TEXHOJOTHH:

a) UCMOJB30BaNMS KpaliHe MaJlbIX pa3MEpOB;

6) KoOpAHHANLHOE H3MEHCHHE CBOHCTB MATEpHANIOB, 4To ofycnannuBsaeT peainsye-

MOCTb HeJIHHEHMHEIX U YHHKAILHBIX 3G (eKTOB;

B) nponarasaa 8 CMHA

2. HazouTe n3pectHsie Bam popMel HallOCTPYKTYPHPORAHHBIX MATEPHANIOR!

3. [puBenTe MpHMEP AHUCIEPCHBIX CPEl, B KOTOPBIX Aucnepcias (aza Haxo-
JIUTCSA B TBEP/IOM COCTOSIHHH, @ CPERa — B U IKOM:

4. Jlaite ompeneneuue pasmepuoMy 3pdexty. [Ipusennure npuMeps

5. B uem saxmouaercs NpHHUMN QOPMHPOBAHHSA HAHOMATEPHAIOB 10 MEXa-
HH3MY «CBEPXY-BHU3Y. Kakumu MeToaMu MOXHO 3TO OCYIECTBUTL?
6. Ha3oBuTe MeTOMBI ONIpeNieNie s pasMepoB HAHOMATCPHAIOR

Bonpocbl pefiTuir-KoHTposast Ne2:
1. JlafTe onpeaencHne TEpMUHY «HAOUACTHILAN:
2. OrHecure HAHOTPYOKU MO Pa3MEPIIOCTH K HYKHLIM TpyIiam:
- oJllIOMepIILIE;
-IBYMEPHEIC;
~TPEXMEPIBIC;
~-MHOTOMEPHBIE;
H JAUCIIEPCHOCTH K HY>KHBIM I'PYITIAM:
-HYJIEMEPHEIE,
-0OJIHOMEPHBIE;




-IByMEpHEIe;

~TpeXMEepHBIE.

3. TIpuBeauTe IpUMEP AUCIEPCHBIX CPEll, B KOTOPBIX jAHcHeperan (asa Haxo-
JATCSH B %U/AKOM COCTOSHHH, a Cpe/ia — B Fa30BOM:

4. Jlaiite onpeznenenue pasMepHoMy a¢dekry. [IpuBeanTe npuMeps!

5. B ueM 3axmodaeTcs NPUHUMI (OPMHPOBaHHS HAHOMATEPHANOB IO MeXa-
HH3MY  «cBepxy-BHM3»,  KakuMu  METOIaMM  MOKHO  3TO  OCYMIECTBHTR?

6. Vicrionn3oBaliie HAHOMATEPHANIOB B IPEBHHX HBUIIH3AIHAX!
7. HanoTexmnonoruy B poboTOTEXHUKE:
8. HazonuTe METO/IBI ONpelie/ICHUS TUCIIEPCHOCTH MATEPHAIION
9. OnacHocTh HaHOOOBEKTOB ISl JKHBOH IPHPO/Ib]

Bonpocnl peiitinr-gonrposs Ne3:

1. HanocTpyKTypsl H H2HOTEXHOJIOMWH: HAHOTPYOKH, O/IHOATOMHEIC CITOH, KBAHTOBLIC TOM-
KH, TETEPOCTPYKTYPL! H CBEPXPELUETKH.

2. OHIUKO-XHMHUECKHE MCTOALl TMOAYUCHHA HAHOOOBEKTOB.OCHOBBI  MONCKYIISPHO-
Jy4eRoif aMUTaKCHH.

3. OcnoBilble KBAHTOBOpasMepHEIe 3G heKThl
4., OduszMyecKHe OCHOBBI HIEKTPOITHOW MHUKPOCKONAN. THMLI COBPEMEHHEIX JAEKTPOIHEIX
MUKPOCKOIIOB,

5. Metonsl HAHOCTPYKTYPHOI'O HCCIICAOBAHNA KIacTCpPOB. (PuzyuecKHe OCIOBLI Mace -
CIICKTPOCKOITHH.

6. Annaparypa ans nponenennst Z4(GPakIIHOHHBIX UCCNEIOBAHNH HAHOMATEPHANOR,
7. TlpuMeHeHWe W TICPCIICKTHBL! PA3BHTHS HAHOTEXHOJNOTHH. DJIEMEHTI MCTPOJOrHd B
HAHOTEXIOBOTHH,
8. [Ipumernenne HalOMaTEPHANOB B OTCABHBIX OTPACIAX NPOMBILINEHHOCTH. [IpuMepnl
MATEPHAIOB M QyHKUHOHANLIOE Ha3HAYECHHE:
6) Temul pedreparosn:
1. Puuapn ®elinmMal U HAaHOMUP;

2. Ho6enesckas npeMusino ¢uzpke 2a 2010 A, K. I'efima v K. C. Hosocénona;

3. JlpeBHHE LMBHAU3AIHH H HAHOTEXIIONOTHH;

4. Paspaborka PoGepra @ynna (RobertFull) u3 bepknu;

5. ®antacTUMECKHE TIPHMEHEHHS: HAOKPYKKa, HAaHOMH(T, HAaHOMHAIONY;

6. JHK- u PHK-nanoTexHomoruu;

7. 1lpoMBIIIICHHBIH CHHTE3 MOJIEKY T JIEKAPCTB 1 (HapMaKOJIOTHUECKHX MPENAPATOR YETKO
onpezieneHHoit GpopMel (OHC-TIETTH/B);

8. TlpumeneHue HAHOTEXHONOTHH B KOMMBIOTEPIIOH TEXIMKE: IEHTPAIILIILIE TIPOLECCOPLI;

9. TlpuMeHeHME HAHOTEXHOJIIOTHH B KOMMBIOTEpHOM Texuuke:  wécrkHe uexu (GMR-

adexra);

10. T'ubxue ToHKHe dKpaHb! {THOKHE KOUTAKTE! HA HAHOYTTICPOIC);

11. [IprMeHen e HAOTEXHONOUH B TEXHHKE ANSNEepelauHOTPOMHBIX 00HLEMOB HH(opMAaIlnm;
12. KBaHTOBBIE KOMILIOTEPDI, HAHOTEXHONOTHH M HAHOIIA3MOHHKA;

13. HanotexHonoruu 1 pofoToTeXHUKa;

14. HanopoBoThI penIMKaTOPLI U UX CO3TAHHUE,




15. ATOMHO-CHJIORas MHKPOCKOTINA,
16. MaruuTHo-cHI0BaA MUKPOCKOIHA,
17. Cxkanunpyionas 3JeKTPOHHAS MUKPOCKONHA,
18. Mukpockomnus 6HIKHEro 1o,
19. [IpoceeunBaiomas MEKTPOHRAA MUKPOCKOIUS,
20. ManoyrioBoe paccesHye ¥ JUIIaMHUYECKOe PacCesHNE CRETa,
21. AHanq3 TpaeKTOpHi HaHOUYACTHI, AWHAMHUECKOE CRETOPACCEAIINE, CCAMMEHTALLMONHBIH aHa-
JIH3, YIBTPa3ByKOBHIE METO/(bI,
22. PeHTrenou(ppakiisoHLIe METOIb,
23. OnexrpoHiias CIEKTPOCKOIIHS,
24, KonebareneHas MUKPOCKONHA,
25. OoKe-CIIeKTPOCKONHNS,
26. Hefitponnas IN(ppaKkTOMETPHS,;
27. MarnuTHas uedTpororpadns;
28. BosaeiicrBre HAHOOOBEKTOB HA IKUBLIC OPraliu3Mbl;
29, TOKCHYHOCTE HAHOMATEPHATIOR;
30. MOHHTOPUHT BO3CHCTRHS HAHOMATEPHAJIOB HA JKHBYIO H HEXHBYIO IPUPOJTY;
31, PesynnraTs! HAyYHOro npoekra 7 paMournoit esponelickoit nporpammer 2007-2008 rr o
11a1106€30MaCHOCTH.
B) Bonipock! K 3aveTy 1o AHCUHIIJIHHE!
Knaccupukanus JUCnepeHbIX CHCTEM M0 aTpeEraTHOMY COCTOSIHHIO;
Knacendukanus qucnepeHeIX CHCTEM 110 pasMepam;
MeToan Mexanu4yeckoro AUCIepripoOBaHHs;
MeTopl (pr3HUeckoro qUCneprupoBaHus;
MeToznb! XUMHYECKOro JHCIIEPrHPOBAHNUS,
[TpuHIMT HOPMUPOBAHHA MATEPHATIOB «CHU3Y-BBEPX»;
CTpyKTypa HaHOPA3MEPHBIX MATEPUANIOB;
Pazmepubiii a¢exT;
9. HccnenopaHne 3neMenTHOrO COCTABA HAHOMATCPHANOB,
10. Hcenenopanye ga3oporo cocrasa HaHOMaTCpHaoB,
11, MeTtoanl H3y4YeHHA TOBEPXHOCTH;
12, TIpumetiening HaHOMATEPHAIOB B TIPOMBIIIIEHHBIX TEXHONOIHAX,
13. ITpumeticHus HAHOMATEPHAIOB B MEJTHLIMIIE,
14, [IpuMcHEHHS HAHOMATEPHANOS B HAYKE,
15, [TpuMeHeHua HaloMaTepranos B poOOTOTEXHHKE;
16. [IpuMeneHus HAHOMATEPUATIOB B CTPOHTENILHBIX TEXHOJIOTHAX;
17. MatemaTH4ecKoe MOJENTHPOBaHE B HAHOTEXHONOTHAX,
r) Bonpocs! juist KONTpos caMocToNATeNbL0I paloThi:
Knaccupukanus HaHOOOBEKTOB;
OnTHyecKHe XapaKTepHCTHKU HAHOCPEN;
DyHKIHOHANLHEIE W KOHCTPYKIIMOHHBIE HAHOMAaTEPHAILI,
Mexanu3Ms! pocTa NIEHOK U3 napa;
OcofeHHOCTH METOROB KOHCOMMAALHH HHAaHOMATEPHAIIOB;
JlazepHasnaHoMoAU(UKAIUS [I0BEPXHOCTH;
MeTob! 30HAOROM TEXHOMOTHY IS CO3JIAHHS TAHOMATEPHASIOR;
Metonpl H3yUeHHs CBOHCTB HAOMAaTEPHANIOB;
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9. Jlazepuas abnanus TBEPALIX MATCPHATIOR.

7. YUYEBHO-METOQ/IMUECKOE H HTHOOPMALIMOHHOE OLBECIIEYENNE JIMC-

HTATJINHBI

a) OCHOBHAS JUTEpaTypa:

1. Apaxemsy CM. Baenenne B geMTonanooTOHUKY: (hyHIAMEHTATBHBIC OCHOBLL M Jla-
3epHbIE METO/B! YIPAB/SEMOro TONyUEHHs ¥ JIMArHOCTHKH HAHOCTPYKTYPHPOBAHHBIX MATCPHANIOR !
yueGHoe nocoGue HO HanpaBleHusM noarotosxy Oaxanaspnata 200400 (200200) "OrrrotexHuka”,
200500 "Jlazepas Texnuuka u nasepusle Texnosnorud”, 200700 (200600) "doTonuka 1 onrons(op-
matuka" 1 crermansiocetaM 200200 "Onrorexuuka” 1 200201 "Jlazepnas TeXHHUKA H JIA3CPHBIE TCX-
nonorun” / C. M, Apakensu [u ap.] ; nog o6w. pea. C. M. Apakensua — Mocxsa : Jloroc, 2015 . —
743 ¢. : un., Tabn. + 1 snexrpo. ont. auck (CD-ROM) (211 M6G) .— Bubaunorp. B komite 4. — C. M.
Apaxensn, A. O. Kyuepux, B. I'. [Ipokowes, B. T. Pay, A. T". Ceprees - npenogasatenu Bal'y —-
ISBN 978-5-98704-812-2. Bubnuotexa Bnl'Y

2. Crapoctun B.B. Marepuaisl 1 MeTOAL HaHOTEXHOTOTHI[Dnexrponnblil pecype] @ yucd-
noe nocobue / B. B. CrapocTin.-4-e w3z, (2u1.).-Dnektpon. Texcronnie pan. (1 daitn pdf: 434 ¢.). - M.
: BUHOM. JlaBopatopus suanuii, 2015. - (Hanotexuonorun).-Cucrem. tpebopauusa: AdobeReader
XI : JKpaH 10", - ISBN 078-5-9963-2601-3.
http://www.studentlibrary.ru/book/ISBN9785996326013.html

3. Hepomun B.K. Ksantopas Gu3uka ¥ HAHOTEXIIONOMHK [DUIeKTpoHHBIH pecype]/ Heponun
B.K.— D3nektpon.texcrosele mannsie— M.: Texnocdepa, 2013.— 128 c.— Pexum jocryna:
http://www.iprbookshop.ru/16975.— OBC «IPRbooks», no napomnio

0) AONIONHUTELHAN JIHTEPATYPA:

1. Apakensn C.M. MHEKpOCTPYKTYpBI, HAIIOCTPYKTYPEI H I'HAPO/IMHAMUUCCKHC HEYCTOH K-
BOCTH, MHAYIHPOBAHIBIE JA3CPHLIM H3TyIeHHEM Ha MOBEPXHOCTH TBEPALIX Ten : Monorpapus / C.
M. Apaxensu [u jap.] ; Bnamumupcekuil rocyaapctsenuniit yuusepeuter (Bal'y) — Bnapumup :
Brnagumupckuii rocynapereennsit yausepeuter (Bal'y), 2010 .— 144 ¢, : ua, Tabn, — Umeercs
anexTponunas sepcud .— bBubmuorp.: ¢. 133-144.— CpoBoanklit JOCTYN B 2/IEKTPOHIBIX UHTAILIILIX
janax  Oubnuorekn  .—  AdobeAcrobatReader —  ISBN  978-5-9984.0094-0 -
<URL:http://e.lib.vIsu.ru/bitstream/123456789/3067/1/00698 . pdf>, Bubnuorexa Bul'Y

2. Bapeibun A. A. bapridun, A. A. PU3NKO-XUMHSA NAHOUACTHIL, HAHOMATEPHAIOR W HAIIO-
crpykryp [Anextponnsiii pecype] : Yueb.nocobue / A. A, bapribun, B. A, baxtuna, B. K. Tomuuni,
H. Tl. Tomununa. — Kpacwospck : C@VY, 2011, - 236 c. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543

3. Topoxos B. A. Marepuansl 1 ux texdHonoruu. B 2 u. U, 1.0 ¥Vuebunk / B.A. lopoxon,
H.B. Benakos, A.I'. Cxuptnaaze; [Toxn pea. B.A. 'opoxosa, - M.: HUL] HHOPA-M; Mur.: Hos. 3na-
nue, 2014. - 589 ¢.: uin.; 60x90 1/16. - (BO: Bakananpuar). (m) ISBN 978-5-16-009531-8, 500 2i3.
http://znanium.com/catalog.php?bookinfo=446097

4, Topoxos B. A. Matepuansl 1 ux texponorun. B 2 u. Y. 2.: Yuebuux / B.A. I'opoxon u
ap; Toxa pen. B.A. I'opoxogra. - M.: HUL| MHOPA-M; Mu.: Hog. 3uanue, 2014. - 533 c.: un.; 60x90
1/16. - (Beiciee obpaszopanue; baxanaspuar). (mepenner) ISBN 978-5-16-009532-5, 500 oxs.
http://znanivm.com/catalog.php?bookinfo=446098

B) nporpammuoe ofecrieventne 1 Murepuer-pecypent

1. Hauorexuonornueckuii nopran: http://www.nanonewsnet.ru

2. Hanorexnonornueckoe coobiuecrso Hatomerp: hitp://www.nanometer.ru




3.  Caitt xomnanuu «HT-MIT»: http:// www.ntmdt.ru

4.  Poccuiickoe of1IecTBO CKaHUPYIOIIEH 30HA0B0H MUKPOCKONUM ¥ HAHOTEXHOJIOIMH:
http://www.nanoworld.org

Pecypes! Ui IMCTAHLMOHHOrO OCBOGHUS Kypca, pa3MellleHHBIS Ha caliTax:

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

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

3. htip://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-
veschestvo _b33b80d27f8.html,

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE ANCLIUITIMHBI

JlexunoHHBIE ayIUTOPHH, OCHAINEHHDIE JOCKOH (IS MeNla WIIH MapKepa), IKPaHOM Juisl 11po-
EKLMONHBIX CHCTEM, IIPOSKTOPOM M HOYTOYKOM.

AYJI,I/ITOPHM A IIpOBCACHUA SaHHTHﬁ, ocHaUIEHIEIE COBPCMCHHBIMH [TCPCONANLIIEIMH KOM-
IIplOTCpPaAMH, OG’LBJ.IHHE{,HHI:IMH B JICKANEHYH BEIYHCIHTECIBEHYH) CCTh U YKOMIUICKTOBANIILIMH 1eob-

XOJVMMBIM CHCTEMHDLIM W IPHKITANIHBIM NPOrpaMMHLIM ofecrieyenuem, ay AnTOPHH BhIYUCIHTEILIION0
LerTpa.




Pa6ouas nporpaMma JUCIUIUIMHEL cocTapiiena B COOTBETCTBHH ¢ TpeGosanusamu GTOC BO
nio uanpasaenyio 02.03.02 Pynpamenranshian HHPOPMATHKA B HH(DOPMALMOHHBIE TEXHOIOTHH

e

PaGouyio nporpammy cocrasuia JoueHt kad). GullM Xmenpnunxas E.B. C-C ¢ e
(®HO, noanncs) —

Peniensent
(npencrasutens paboronaTens)

= Rl T, Ppte Qlotp
- p7. melto paborel aomineets, PHO, noanuce)
" AN Legeted M A

Tporpamma paccmoTpena 1 onoGpena Ha saceanuu Kapenps: Oull
Tpotoxon Ne _ A 1 or 07 P%./§ ropa

3aseayromuit kadeapoi Z
(DPHO, noanuce) / B

Pu /7

Apaxengn C. M.

PaGouast mporpamma paccMoTpeHa M oj00pena Ha 3acelalldH yueOHO-METOIUUECKOH KOMHCCHH
nanpaenenus 02.03.02 Oyunamentanshas HHdopMaTHka U HHGOPMALIMOHHBIE TEXHOIOTHH
Mporokon Ne 44 ot OZ 0%, /S rona

[Ipencenarens KOMHUCCHH Apakensy C.M.

/ (®HO, noanwes)

JIMCT NEPEYTBEPACIEHU S
PABOYEH MPOI'PAMMBI JUCTIATTJIKHbI

PaGouas nporpamma onobpena Ha yucOHRBIN TO

[Tpotokon 3acenanus xadenpnr Ne ot rona

3apeayroumii Kadeapoit

Pabouas nporpamma onobpena Ha yuebHbIi ron

ITportoxon 3acenanus kadeapor No oT roja

3asenyoumi kadenpoit

PaGouas nporpamma ogobpena Ha yucOHBIH ron

ITporoxon 3acemanns kadenpn: No OT roua

3asenyiouuii Kagenpon




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

