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1. TOEJb OCBOEHMS N CIIAITIINHDLI 1
LeibIo OCBOGHHS! JUCIHIIIAREL «OCHOBBI HAHOTCXHONOTHI» ABJSETCSABISIOTES O3HAKOMIIE-
HUS] ¢ HOBEHINMUMM HOCTHIKCHUSMH M HATIPABJICHUSIMHU Pa3BUTUS B COBPEMEHHON MEXIMCLUIIIHHAD-
HOM 00/1acTH MPaKTHYCCKAX HAYUHBIX 3HAHWN — HAHOTEXHOTOTUAX. CTYHEHTEI T10CIIE, POCTTYIITHRA-
HES Kypca JOJDKHBEI CBOOOJIHO OPUEHTUPOBATECS B OCHOBHEIX HANIPABIEHHSIX szBHTﬂm HAHOTEXHO-
JIOTHIf; TOHMMATB CYTh 3(P(EKTOB, OIPSHENAIONHUX 0COoBbIe (PUINKO-XUMUIECKUE CBOHCTBA HAHOMA-
TEPUANOB; 3HATH OCHOBHEIC TEXHOJOIMUECKHE TPOECCHI, HCIIONB3YEMBIE TIPH MOJLYYEHIH HaHOMaTe-
PUANIOB; UMETh MPEACTABICHUS O BO3MOXKHOCTIX COBPEMEHHOH npn6opHo-MjeirlvOJIOI'?It{eolcoﬁ Gazel

JUIS CCIIE/IOBAHTIS MATEPHATOB ¢ HAHOMETPOBEIM IPOCTPAHCTBEHHEIM PA3PEIUCHHEM |

3analm ANCOUIIIHHBLIS ‘

L4 HU3YUCHUC OCHOBHLIX BHJIOB M CBOMCTB HaHOO6T>CKTOB, HaHOMaTepl’[aHOB:, IIpI/I60pOB u
YCTpOﬁCTB Ha UX OCHOBE, THIIOBEIC TCXHOJIOTHYCCKHUC IIPONCCCHI X TIOJIYUCHIA, E)J'ICM@:HTHYIO 6&3}7, a
TAaKXKEC TUIIOBOC O6Op}7HOBaHH€, BKJIIOYasd TCXHUKY HUCCIICAOBAHMSL HaHOO6T)eKT()B; j

L4 q)yH,IIaMeHT'cU'IBHbIe OCHORBEI ITPOLCCCOB CUHTE3A, aHAIIN3a 1 (I)YHKHI/IO‘HHPO]?%EIHHSI Marepa-
AJIOB 1 KOMITIOHCHTOB HaHO- U MHI(pOCHCTCMHOfI TCXHUKHU.

L4 HpHMCHeHI/IC HaBpOMAaTCPUAJIOB,

2. MECTO JUCIUILIMHBI B CTPYKTVYPE OIIOII BO ‘

Jucnunmuaa "OCHOBBI HAHOTEXHOJIOTHI" OTHOCHTCS K JUCHHUIIIMHAM 110 BRIOOPY: BAPUATUBHOH
gacty OIIOIL Ywmraercs B 4 cemectpe M OazMpyercs Ha paHee MOJTYUCHHBIX 3HAHUSX CTYACHTOB,
prOBpPETEHHRIX B Kypcax obimeit husuke. OH HaIpaBlIcH Ha 03HAKOMIICHHE PA3MEPHHIX 2((peKToB I
CBOMCTB HaHOOGBEKTOR, METOIOB MX IOJYYCHHS, IIPHOOPETEHIIO HABBIKOB PabOTEI ¢ YCTAHORKAMM
I10 [IOJYYEHHUIO U JMarHOCTUKM HAaHOMATEPHAJIOB, HA O0INEE PacIINpEHUe KOMIICTEHIKU CTYACHTOB B
00J1acT HAHOTEXHOJIOT U,

SHAHUA, TOTYYCHHBIC B paMKax U3Y4YEHHS JAHHOHN JUCIHUIUIMHLI, MOTYT OBITh NPUMEHEHEL /L
HAIMCAHUS BBILYCKHON KBAaNMM(QUKAMOHHOH PAGOTLI U NUCIUIUIME NPEANONATAONNX H3yICHNAC
HAHOTEXHOJIOTUH,

:
3. KOMIETEHIMHA OBYYAIOIIETOCSI, ®POPMUPYEMBIE B PE3YJILTATE

OCBOEHMUSI NN CIHTATIJIVHBI (MO Y JIS) |

B pesynprare ocBOCHMS AMCIMIUIMHLI 00YYaIOIIUHCS JMOKEH OBIALETH CHECIYIOIIMMH KOM-~
[IETCHITUSIMU |

CTIOCOOHOCTBIO BBISIBISITH €CTECTBEHHOHAYUHYIO CYNTHOCTH MPoOeMm, BOBHHKL:%IOH_U/IX B XOJ€
IpoeCCHOHANBHON IEATENBHOCTH, IPUBIEKATh JUIA X PEIICHAS PU3MKO-MATEMATHUECCKUM anmapar
(OIIK-3), |

FOTOBHOCTRIO K MATEMATHYECKOMY MOJIETMPOBAHUIO MPOLECCOB U 0OBEKTOR HpubopocTpoe-
HUSL 1 MX UCCIICIOBAHMIO Ha 0ase CTamapTHLIX TAKETOB aBTOMATU3MPOBAHNOI0 TPOSKTUPOBAHUS U
CaMOCTOATEIEHO pa3paboTaHHbIX ITPOrpaMMHLIX TpoaykTos (ITK-2);

CIIOCOGHOCTBIO K TIPOBEJICHUIO U3MEPEHHH U MCCIe0BAHNS PAsIUUBEX 06LEKTOR 110 33/1aH-
HoMt Meronuke (11K-3); |

CIIOCOOHOCTBIO K aHANU3y, pacuéry, MPOCKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO Bl COOTBETCTBUM
¢ TEXHWYECKHM 3aJaHUEM THIIOBBIX CHUCTEM, IIPUOOPOB, JCTANCH M y3JI0B HA CXEMOTEXHUUCCKOM U
teMeHTHOM ypoBHsx (IT1K-5).

B pesysprate 0CBOCHHS JUCIIAIIIHHEL 00YUarOIMACs IOJDKEH JICMOHCTPUPOBATE CIIE/YIOLIUE
pe3ynbTaThl 00pa3oBaHus:



TOB 110 38JaHHOH METOMMKC; BRISIBIISITE €CTCCTBEHHOHAYYHYIO CYIIIIOCTR HpO6JI€M.

TCXHHUYECKOM U BIICMCHTHOM YPOBHS.

3HATL: (UBHKO-MATEMATHIECKAN AIIapar.
YMeTh: aHAIM3UpOBaTh, PACCUMTEIBATE, IIPOSKTUPOBATE U KOHCTPYHPOBAT B COOTBETCTBUH C
TEXHUYCCKUM 3aaHACM THITOBBIX CUCTEM, IIPUOOPOB, AeTajeil W y3JIoB Ha CXEMOTEXHUYCCKOM W
SJIEMEHTHOM YPOBHSX; pasnuiaTh pasMepHbie >QQexTr (1,2,3D) B 0cobhIx HpOHBneﬁHﬂx puznko-
XUMHYECKUX CBOMCTB HAHOMATCPHAIIOB; IPOBCIUTE H3AMEPEHHUA ¥ HCCIENOBANMS PA3IMUHEIX 06HeK-

BHaI[CTbi CIOCOOHOCTRIO K TIPOBCACHHUIO HBMepeHHﬁ H HUCCIICNOBAHHNI p%BJ'[I/ILIHBIX 00neKTOB
110 3a0aHHOH MCTOOHKE, CIIOCOOHOCTEIO K AHAJIU3Y, pacqéTy, IIPOCKTHUPOBAHMIO U I(OPIQprIIPOBaHPKFO
B COOTBCTCTBHHU C TEXHUYCCKHM 3aJIJaHUEM THIIOBBLIX CHCTEM, HpI/I60pOB, Jerayei u yBHOﬁB Ha CXEeMO-

4. CTPYKTYPA U COAEPKAHHE JUCHUIJINHBI
O01as TpyT0eMKOCTE JJUCLIMIIIMEBL COCTABISIET: 2 3a4eTHhIe eIMHULLI, 72 4Jaca..

Bunbl yuebi1oi paGoTsl, BKaIOUas camo- oprIDI Telyie-
m CTOATENEHYIO PAGOTY CTYACHTOB O6bem yueGHOl| 10 KOHTpONs
E 1 TPYROENKOCTE (B uACaX) paGoThl, ||  ycresaemocTii
No/ Paznen (tema) 5 % . | ow ¢ npm\leucm»@l (no nedenan
= g o vl A Al 3 HHTEPHKTHBHLIX cerecmpa),
THCUNTITHHEI > = = L E e 5 T 3
&) 5 g = 3 £ % 28l o & METOL0B (popma nponecy-
. & E g =2 E— L§ 5 = ( uacax /%) | Touwoii arrecra-
TR = % ‘g 2 £ o & unn (o cenecin-
& 5= 2 paat)
Knaccudukauns nanomarepua-
noB. Pasmepuerit sddexr. 4(50%)
1 4112 | 4 4 8 '
5 HcTopus pasBuTHs WaHOHAYKH W a4l 2 3 4 2(50%) Peftrumr-
' = LA 0
HAHOTEXHOIONRKY KOHTPOJE Ne
3 Texnonoruu nosyueHus wavo- 4 7- 4 ; 4(50%
MaTepHasIOB, 10 4 0%
MeToabl MUarHOCTHKU W CBOMH- 11- Peiiruir-
4 CTBA HAHOMATEPHAJIOB 4 4 4 8 4(50%)
' P : 15 KOHTPOJIH No2
[IpiMeHenusT HAaHOCTPYKTYp B 16- y
0 MPOU3BOJICTRE M HAYKE ’ e 4 4 8 4(50%) | T
p s e 18 KOHTPOJIb No3
Bcero 41 18 | 18 | 18 - 36 | - 18(46%) 3aueT

1.2
1.3

2.1
2.2

COAEPKAHUE TUCITAITIIINHBI

JEKITUN
Paspes 1. Kiaccuduxarms HaHOOOHEKTOR M UX XapaKTepPHbIe 0COGEHHOCTH:
METPUYCCKAs, DICKTPOHHAS CTPYKTYPEL,

1. Kinaccuuxanus HaHOOOBEKTOB,
1.1, Kinaccuuxanus 1o arperaTHoMy cOCTOSHHIO.

. Knacenuxanms o pasmepam.
. Knaccudukarnms mo mepuocty,
2. XapakTepHble 0COGEHHOCTH HAHOOOHEKTOB.
Kpucrammueckas cTpykrypa.
ONEKTPOHHAS CTPYKTYPA.

Kpucramimgaeckas, reo-




2. PasMepHble 3aBHCUMOCTH (DU3NKO-XUMUYECKHAX CBONCTR MATEPHAIOB B KJIACCHYECKOM U
KBAHTOBOM IIPUOJIMIKEHUSX. |
2. PasmepHbiit 5 dexr.

2.1. V3menenue (pazoBoro paBHOBECHS B HAHOCHCTEMAX.
2.2.Pa3MepHag 3aBUCHMOCTE TEMIICPATYPHI IUIABICHHUS MATCPHATIOB.
2.3. lloBepxHOCTHAsI BHEPT UL,
2.4, Jlinuaa cRoGOgHOTO ITpobera AIEKTPOHOB.
Paspeu 2. McTopus pa3BUTHI HAHOHAYKY U HAHOTEXHOJIOTHH,
1. McTopus pazBuTHs HAHOHAYKH U HAHOTEXHOJIOTHH,
1.1. JIpeBHUE IHBUITU3AIIHH U HAHOTEXHOJIOTHH.
1.2. Puuapy deitHMaH ¥ HAHOMUP.
1.3. CoBpeMEHHOE COCTOAHNE HAHOHAYKH U IIpHCy KIenue Hobenesckux npemuit no (usuxe.
Pazpen 3. Texnonoruu mosrydeHusl HAHOMATEPHATIOR.
1.MopmupoBaHKe MaTepUANOB MO MEXAHMU3MY «CHU3Y-BBEPX»,
1. MexaHusMm (pOpPMHUPOBAHUS KCHHU3Y-BBEPXY.
1.1. Kunerudeckoe ypasnenus: ofpazoBaHusi HOBO¥ (hasml,
1.2.Bunpr 3apoarimneo0pa3oBanus,
1.3. Poct 3apojmeimieii HOBOM (hasnl.
2. QopMupOBaHUE MaTEPUAIOB II0 MEXaHU3MY «CBEpXy T BHH3Y.
2.1. OcobeHHOCTH H3MENLUCHUST MAaTepHAaIoB,
2.2. MHTencuBHas nnactudeckas aedopMarrdsi,
Pasmen 4. MeToJipl MEXaHHYECKOTO TUCIICPTUPOBAHNS [IOTyYEH IS HAIOMATEPHUAIIOB,
1. MeToap! MEXaHIYECKOTO TUCIEPTHPOBAHUSL,
1.1. IlomyueHne HAHOMATEPHAJIOB MEXAHPUCCKUM M3METLUYCHHEM,
1.2. MeTobl UHTEHCUBHOMN [I1aCTHUCCKON AehopMalluy,
1.3. MeTonpl MEXaHHYECKUX BO3ACHCTBHUY PA3IMUHEIX CPEI.
2. Meropl pU3UIECKOT0 TUCIEPTUPOBAHHSL,
2. MeTonel QU3NIECKOTO JIUCIICPIHPOBAHHSI,
2.1, [Tony4enue HaHOMATEPHUAIOB PACIBUICHUEM PACILIABOB.
2.2. MeTonbI NCTIapeHUsI-KOHICH ALY,
2.3. Bakyym-cyOnuMaIimonHas TeXHOIOT U,
2.4. MeTombImpeBpaieHHHBTBEPLOMCOCTOSHI,

3. MeTonbl XMMAYECKOTO MONYYEeHI HAHOMATEPHANIOB.
3.1, Ilony4yenue HaHOMATEPUAIOB XMUMHYECKUM TIPCBPAIEHUEM.
3.2. DIEKTPOXUMUTECCKHE METOJIBL,

3.3. MeTo/ibl, COUETAIOMNE XUMUIECKHE U (PU3MUCCKUE IPEBPAIIIEHIS,

4. BHONOTMYECKUEMETOIBITOTYUEHISIMATEPHATIOB,

Paszpen 4.MeTonp! MUAarHOCTHKH ¥ CBOMCTBA HAHOMATEPHANIOB,

1. Oupenenenue IUCHEPCHOCTH MATCPHATIOB,

2. MeTonbI OIpeIee sl SJIEMEHTHOTO COCTABA

3. Metoner anannsa pazoBOro cocrana

4. MeToREIMCCIEeI0BaHNSIIOBEPXHOCTHMATEPHAIIOR
HexycersennoenanoopmMooOpazoBanie: MyIKOBBIE U 30HIOBBIE METO (B nurorpadum,

. Monexynsipao-rydenast S1uTaKcsl.

. MeToIbl 30H10BOM TEXHOIOTHH,

. IlyukoBasnanomuTOrpadus.
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Paznen S.IIpuMeHeHNsT HAHOCTPYKTYP B HMPOH3BOACTBE W HayKe
1. Ilpumenennss HAHOOOGBEKTOB B HPOMBIIUICHHBIX TEXHONOTHSX.
2. IlprMmeHennst HAaHOOOBEKTOR B MEIMIIUIE.

3. llpuMeHEHNs HAHOOOBEKTOB B POGOTOTEXHHUKE.

4. Ilpumenennst HaHOOGHEKTOB B CTPOUTENLHBIX TEXHOIOTHIX.
5. MaTeMaTH4ecKoeMo1e/IMPOBAHHENHAHOTEXHOIOIHH,

5. OBPA3OBATEJILHELIE TEXHOJOTWHA |

® JICKI[MOHHO-CEMHUHAPCKAsT cHCTeMa O0yJeHUs! (TpajuIHOHHEIC H(’KLII/IOHHI:IG U IIpaKTHve-
CKHE 3aHITHUS);

* case-study (mojydeHye Ha IPAKTHUECKHX 3aHATHIX YUCOHBIX KEHCOB ¢ n’ocTaHOBKoﬁ 3818~
44 1 Ty6oKo# mpopaGoTKoit IpobieMs! pazpaGoTKu U peausani TpeGyeMoil UMUTAIMOHHON MO-
JIenn); 3

* MAacTep-KJIACCH (JCMOHCTPAIIS Ha HPAKTHIECKNX 3aHATHAX HPUMEHCHIS IPHEMOR, Tex-
HOJIOTHIH, MCTOXOB MMHUTAIMOHHOTO MOJICIUPOBAHNA Ha KOHKPETHBIX 3a/[auax (:Keﬁczud;) g

® T[PUMEHCHUEC MYJILTHMEANA TEXHOJIOTUH (IIPOBEACHNE NEKITMOHHBIX 1 ceMIiHapcmx 3aHs-
THH C NPUMEHEHNEM KOMILIOTEPHBIX MPE3CHTAINH 1 JIEMOHCTPAITHOHHBIX p()J’IHKOB ¢ TIOMOLIKIO
npoexTopa mm DBM); ;

® TEXHOJIOIUS PA3BUTUSI KPUTUICCKOTO MBIILICHUS! (IPUBUTHE CTYEHTAM H’WB])IKOB KpUTH-
HECKOH OUEHKH paspaboTaHHBIX HMU UMUTALHORHEIX MOJICITeH):

* UHQOPMALMONHO-KOMMYHHUKAIIHOHHBIE TEXHONOTHA  (LIpAMEHEHUE I/,[H(hO_FT)MaIlIfIOIfoIBIX

TEXHOMOTUH JITIT MOHHTOPUHTa TEKYIIEeH yCTIeBACMOCTH CTY/IEHTOB H KOHTPOIS 3HAHHH);

6. OUEHOYHBIE CPEACTBA 1JIS TEKYIIEI'O KOHTPOJISI VCIIEBAiEMOC'I‘I/I,
IMMPOMEXYTOYHOM ATTECTAIINH 11O UTOTAM OCBOEHUS l[PfCHHHJIPL
HbI U YUEFHO-METOIUYECKOE OBECOEYEHUE CAMOCTOST ]* JBbHOUI
PABOTLBI CTYAEHTOB i
a) Bonpoce! peiiTHHr-KOHTpOIS: ‘
Boupocs! peiiTnnr-conrposist Nel:

1. B 4gem Ber BujmTe T1aBHYIO UpHYMITY BRUICICHNS HAHOTEXHOTOIHI oT JIpy-
TUX OTPACJIEH HAYKH W TEXHOJIOIHH;

@) UCTIOJIb30BAHMS KPAaifHe MaJbIX Pa3MEpOR; :

0) KOOPIMHAILHOE H3MEHEHHE CBOCTR MATEpPHaIoR, UTo oBycraBnusaeT peatusye-

MOCTE HEJTMHEHHBIX ¥ YHHKIBHBIX 3Q(PeKTOB; !

B) npouarauya 8 CMHU \

2. Hasorute n3secrasie Bam Gopmor HAHOCTPYKTYPHUPORAHHEIX Ma'repHanOB'

3. IIpuBenuTe NpUMep AMCIEPCHBIX CPeJl, B KOTOPBIX JHACICpCHAs paza! Haxo-
AUTCS B TBEP/IOM COCTOSHUH, & CPEIA — B IKHIKOM:! ‘

4. [laliTe oIpesieieHue pasMEPHOMY s dexry. [Tpusenure mpumeps ‘

5. B weM sawirowaeTcs MPUHINI (OPMEPOBANU HAHOMATEPHAIOR M0 MexXa-
HU3MY «CBEPXY-BHU3Y». KakuMu METOJAMH MOYKHO 3TO OCYINECTBHTE?

0. Hazosute MCTOIBI OIIPCICIICH IS PasMEpoOB HaHOMATCPHAJION



Bonpocw! peiitunr-koarpoast No2:
1. [Taitte onpenenenue TepMUHY «HAHOYACTUIIAN:

2. Otnecure HAHOTPYOKH T10 PA3MEPHOCTH K Hy)XHBIM IPYIIIAM:

- OIHOMEPHEIC;

-IByMEpHBIC;

~TPEXMEPHEIE;

-MHOTOMEPHBIE;

U TUCIIEPCHOCTYU K HY>KHBIM FPYIIITAM:

-HyJIEMEPHFIE,

-OJHOMEpHEIE;

-IByMEpHEIC;

-TPEXMEPHEIE.

3. IIpuBenuTe mpuMep AUCIEPCHBIX CPEX, B KOTOPHIX JUCIepcHas (asa Haxo-
JUTCSI B )KAJKOM COCTOSIHHH, 8 CPEa — B TA30BOM;

4. Hatire onpenencnue pasmepromy aoexry. [Ipuseure mpuMeps! \

S. B uem 3axmouaercs MpyHIMI (OPMUPOBAHHMSA HAHOMATEPHUATIOR IO MEXE-
HHU3MY  (CBEPXY-BHU3Y. Kaxumy ~ MeTomamMu — MOXHO — 9TO O c:ymecﬁBHTr)?

6. Ucroys3oBanye HAHOMATEPHANIOB B JIPEBHUX IUBUTH3AIMAX:
7. Hanotexnonoruu B po6oTOTEXHUKE:
8. HazsoBuTe METONBI OLpPEENICH S IUCIIEPCHOCTH MATEPHATIOB
9. OnacHoCTh HAHOOOHEKTOB TSl :KUBOH MPHUPOAB

Bonpoce! peiirnur-xourposas No3:

1. HaHOCTpYKTypBI 1 HAHOTECXHOJIOTHUU. HaHOTPY6KI/I, OOHOATOMHBIC CJIOH, KBAOTOBRIC TO'I-

KH, FETEPOCTPYKTYPEI H CBEPXPEIIETKH, !

2. OUBUKO-XMMHYECKHE METOMIBI IOTy4eHHs: HaHOOOBEKTOB.OCHOBEI  MOJIEKYJISIPHO-
JIY4EBOU SITUTAKCHH, i

3. OcHOBHbIC KBAHTOBOPa3MEpHBIE I PEKTHI

4. DU3NICCKUE OCHOBEI BJIGI(TpOHH()ﬁ MHUKPOCKOTINH. Trmn COBPCMETTHLIX DHG‘,KTPOHHBIX
MUKPOCKOIIOB.

5. MeTo/ibl HAHOCTPYKTYPHOTO HCC/CHOBAHUS KIACTEPOR, (DH3MUECKNe OCHOBE MAcC —
CIIEKTPOCKOIIHH. ‘

|
6. AnnapaTypa JUIST TTDOBEACHU ST I[H(bpaKI_(I/IOHHHX HUCCIICHOBAHUI HAHOM aTepuasioB.

7. llpuMeHCHHE W TICPCTEKTHBE! PA3BHTHS HAHOTEXHOJOTHH, DIEMEHTH! h%e'x‘ponorpirfl B
HAHOTEXHOJIOTUH,

8. [Ipumenenre HAHOMATEPHATIOB B OT/IENBHBIX OTPACIISIX HpOI\IBIDLUIGHI—IO(;TI/L pumepnr
MaTepHaNIOB U (PYHKIHOHAILHOE HA3HAYCHYUE!
0) Temb1 pepepaTon:

Puyapy @eltiMal U HAHOMUD;
HoGenesckas npemusmo dusnke 3a 2010 A. K. Teitma 1 K. C. Horocénosa;
JIpeBnue MUBUITHRAINY ¥ HAHOTEXHOJIOTHH,

PaspaGotka PoGepra ®ymna (RobertFull) ns Bepxim;

DaHTACTHYECCKUE IPHIMEHEHES: HAHOKPYIKKA, HAHONH(T, HAHOTIHITIONH;
JAHK- n PHK-Hanotexnomorny;

2k W -



7. IIpOMBIIUIEHHEIH CHHTE3 MOJICKYIT JIEKAPCTB I (apMAKOTOTHIECKHX I[penaparon YEeTKO
onpeaenenHol GopMal (Ouc-merTus!);

8. llpuMecHeHMe HAHOTEXHOTOT M B KOMIIBIOTEPHON TeXHUKE! [EUTPAILEbIE [IPOLIECCOPET;
[IprnveHenue HAHOTEXHOJOIMIT B KOMIBIOTEPHOM TEXHHUKe:  KECTKHE  JIHCKI (GMR-
s¢dexra); !

10. I'mOkue ToHKME SKpaHb! (rHOKUE KOHTAKTHI Ha HAHOYITIEPOJIE),

I1. [lpuMeHenye HAHOTEXHOMOTHI B TEXHUKE IIATEPEIaYHOTPOMHBIX 00BEMOB HH(})opMauHH

12. KBaHTOBEIE KOMITBIOTEPEI, HAHOTEXHOJIOTHA 1 HAHOIIA3MOHHUKA;

13. Harorexuosoruu u po60TOTEXHUKA,

14, HanopoGOTHI perimKaTops! B HX CO3AaHHUE;

15. ATOMHO-CHIIOBAst MHKPOCKOITHSL;

16. MarHUTHO-CHIIOBAST MUKPOCKOITHS;

17. Cxanupyiomas aJIeKTpOHHAS MEKPOCKOIIHL, |

18. Muxpockonust OIIMIKHETO IO, ;

19. TIpocpeunBaromas 31eKTpoHHAS MUKPOCKOIIFIS; ‘

20. Mayoyriogoe paccestHie n JIMHAMHYECKOE PACCESIHIAE CBETA; ‘

21. AHanu3 TpaeKTOpUH HAHOYACTHIL, JUHAMUYECKOE CBETOPACCESHIUE, ce)mmeHTagHomu)lﬁ ana-
JIM3, YIIbTPa3BYKOBEBIE METO/ILI;

22, PenrreBoqu()pakiOHHEIE METOILI,

23, DIIEKTPOHHAS CIIEKTPOCKOTIHSE;

24. KonebarensHas MUKPOCKOIIHS,

25. OKe-CIeKTPOCKOIIHS,

26. Heltrponnas mudpaxroMerpus,

27. MarnurHas HefiTponorpadus;

28. Boayieticteie HaHOOGHEKTOB HA KHBBIE OPraHH3MBL;

29. TokCHYHOCTH HAHOMATEPUAJIOB,

30. MoHuTOpHHT BO3NEHCTBIS HAHOMATEPHAIOB Ha KHBYIO I HEXUBYIO TPHPOLY; |

31. Pesynprarel HayqHOro npoexra 7 paMOdHON eBPOIEHCKOH nporpammsl 2007- 7@0 8 T 110
HaHOOE30TTaCHOCTH,

B) Bonpoch! K 3a4eTy 10 AMCHUTIIINHE:

Knacenuxanus mucrepeHBIX CHCTEM [0 arperaTHOMY COCTOSHHUIO,

Knaccnnxanms qucnepeHsIx cleTeM 10 pasmepan;

MeTopr MEXaHHTIECKOTO IMCIIEpTAPOBAHIS,

MeTomsr PH3HIECKOTO AUCTIEPTHPOBAHHYS,

MeTonsl XUMIHMEeCKoTo IUCIeprupOBaAHYSI;

Hpramyum GopMUpOBaHNs MATEPHATIOR (CHH3Y-BBEPX);

CrpyxTypa HAHOPa3MEPHLIX MATEPHAIIOB!

PasmepnbIit aydekr;

PN RN =

s

Vcenenosanue oIeMEHTHOTO COCTABA HAHOMATEPHAJIOB;

10. MccnenoBanue hazororo cocrasa HaHOMAaTepHaJIoRB,

1. MeTozp! n3ydenus moBepXHOCTH,

12. TIpumenenns HAHOMATEPHATIOB B TIPOMBIILIEHHBIX TEXHOJOIUAX;
13. IlpuMenenns HaHOMATEPUAIOB B MEIMIINHE;

14. IlpuMeneHus HAHOMATEPHATIOB B HAYKE;

15. Ilpumernenus HaHOMATEPHANIOB B POGOTOTEXHHUKE;

16. Ilpnvenenns HaHOMATEPHANOB B CTPONTEILHBIX TEXHOJIOTHAX;



17. MaTtemaTnueckoe MONEIUPOBAHNE B HAHOTCXHOIOTHSX.
r) Boripocn 11st KOMTPOJISI caMocToATe L0 PAGOTEI:

1. Kiaccudukamms HaHoo6BLEeKTOB;

OnTrueckue XapakTepucTHK HaHOCPET;
OynKnuonanbHble 1 KOHCTPYKIMOHHBIE HAHOMATEPHAIIBL,
Mexanu3Msl pocTa THICHOK U3 I1apa;

OcobennocTy METOJIOB KOHCOTHIAIINA HAHOMATEPHAIIOR;
JlasepHasgHaHOMO U (U KAIIHS TIOBEPXHOCTH,

MeToxEr 30H10BOM TEXHOMOTHH IS CO3J[@HUSI HAHOMATEPUATIOB,
MeTonp! n3ydenus cBOMCTB HAHOMATCPHATIOR;

Jlasepnas aGAIust TREPALIX MATEPHUAJIOB,

LN kN

7. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OFECTIEYEHUE JIUC-

OUITJIVHBI

a) OCHOBHAS JIHTEPATYPA:

1. Apakemstn C.M. Brenenue B GpeMTOHaHODOTOHHKY: ()YHAAMEHTAILHEIC OCHOBR U Ja-
3CPHbIC MCTOARI YIPARIIEMOIO MONTYUEHHUS U JIMATHOCTHKH HAHOCTPYKTYPUPOBAHHEIX MATEPHANIOR
yuebmoe 1ocobue mo HaNpaBIeHHAM HOAroToBKH Gaxanaspuara 200400 (200200) "(Dn TOTEXHHKA",
200500 "JIasepnas rexnuka ¥ jazepHble Texuonorun”, 200700 (200600) "doTonwka 1/1 onTonH(op-
maTuKa" 1 cnenmanbrocTaM 200200 "Onrorexamnka” u 200201 "JTazepuas TeXHUKA 1 na\;eprIe TEX-
Hoytoruu" / C. M. Apaxenss [n 1p.] ; nox o6, pen. C. M. Apaxerstaa .— Mocksa : ﬂproc 2015 -
743 ¢, min, Tabu. + 1 anexrpoun. omr. guck (CD-ROM) (211 M6) — bubnuorp. B xonme 1. — C. M,
Apaxens, A, O. Kyuepuxk, B. I", ITpokowes, B. I'. Pay, A. I'. Ceprees - npeno,/mBaT@nM BalyY -
ISBN 978-5-98704-812-2, Bubnuorexa Bil'Y

2. Crapocrun B.B. Matepuaisl B METOJIBI HAHOTEXHONOTHI[ DJICKTPOHHBL pecype] : yuebd-
Hoe nocobue / B. B. Crapoctum.-4-e u3j. (911.).-DinextpoH. Texcronsle am. (1 dair pdf: 434 ¢). - M,
: BUHOM. Jla6opatopus snannit, 2015, - (Hanorexsomorun).-CrcreM. Tpebosannsg; AdobeReader
XI ; IKpaH 10", - ISBN 9)78—5?996&2601{3,
http://www. studemhbraly 11/book/ISBN9785996326013.html |

3. Hesonun B.K. KeanToBas (pusuka ¥ HAHOTEXHONOTUHT [DITEKTPOLHEIH pecype]/ Heromum
B.K.— Ounexrpon.rexcroBrie manuste— M.: Texmochepa, 2013.— 128 c.— Pexum pocryna:
http://www.iprbookshop.ru/16975.— DBC «IPRbooksy, mo naposmo

0) MOTIOIHUTE/ILHAS JIUTEPATYPA: |

1. Apakesssn C.M. MHKpOCTPYKTYPEL, HAHOCTPYKTYPHI B THAPOHHAMIUECKHE HEYCTOMYH -

BOCTH, MH/IYLIUPOBAHHBIC JIA3EPHBIM H3MyIEHHEM Ha HOBEPXHOCTH TBEPIBIX Tei ! Moﬂlorpa(bﬂsr /C.

M. Apaxensn [u np.] ; Bragumupckuil rocynapeTBeH b yausepeurer (Bal'V) — Bragamup :
Bragumupexnii rocynapersernsiit yumsepenter (Bnl'V), 2010 — 144 ¢, : un., TaGJ[ -— HWnmeeres
SJICKTPOHHAs Bepeust .— bubswmorp.: c. 133-144.— CroGoammiit jocTym B oﬂempommx UATAILHBIX
sanax  Oubmuorexm  -—  AdobeAcrobatReader .—  ISBN  978-5-9984- 0094 0 —

<URL:http://e.lib.vIsu.ru/bitstream/123456789/3067/1/00698 pdf>. Bubiuorexa LHFY‘

2. bapeibun A. A, Bapeibun, A, A. OU3HKO-XUMIS HAHOYACTHII, HaHOMrlTepl/laHOB U HaHO-
CTPYKTYp [DnexTponnsii pecype] : Yueb.mocobue / A, A, Bapeibun, B. A, Baxtuna, B W, Tomunum,
H. II. Tommmma. — Kpachospex : C®V, 2011. - 236 ¢. - ISBN 978- 5‘7638 2396-7.
http://znanium.com/catalog.php?bookinfo=441543

3. Topoxos B. A. Marepuantr u ux TexHonornd. B 2 u. U, 1.: VueGrux / B A. Topoxos,
H.B. benswon, A.I'. Cxuprnanse; [Tox pen. B.A. I'opoxosa, - M.: HHUILT MTHOPA-M; MH Hog. 3ua-



nue, 2014, - 589 ¢.: mn.; 60x90 1/16. - (BO: Bakanaspuar). (1) ISBN 978-5-16- 009)31 8, 500 K3,
http://znanium.com/catalog.php?bookinfo=446097 :

4. Topoxos B. A. Marepuansr i ux Texmonmoruy, B 2 u. U, 2.: YVueGuuk / B.A. T'opoxon u
np; o pex. B.A. I'opoxoga. - M.: HUII MUH®PA-M; Mz.: Hog. 3nanwue, 2014, - 533 ¢.: . 60x90
1/16. - (Bricmee obpasoranue: bakamaspuart), (mepernier) ISBN 978-5-16- 009532 5, 500 axs.
http://znaninm.com/catalog.php?bookinfo=446098

B) nmporpammuoe odecnevenve u Murepuer-pecypent

1.

2.
3.
4

Hanorexnonoruyeckuit moprai: http://www.nanonewsnet.ru

Harotexnonmornueckoe coobmectso HanoMerp: http:/www.nanometeriru

Caint kommanuu «HT-MJT»: http:/www.ntmdt.ru

Poccuiickoe o0miecTBo CKaHHPYIONTEH 30HI0BOM MHKPOCKONHY U HElHOT@XHOHOTIﬂ/I
http://www.nanoworld.org

Pecypcm JULT TUCTAHHMOHHOT'0 OCBOCHU KypCa, pa3MeIlleHHRIE Ha cairax:

1.

http://www.kodges.ru/nauka/popnauka/1 88653-nanostruktury-i- nanonﬂteualy ~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-sirtez-
nanorazmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-
veschestvo b33b80d27{8 . html;

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEUYEHUE JUCIIATIJINHLI

JIeKIHOHHEIE ay TUTOPHH, OCHAIIEHHEIC OCKOH (JUT1 MeJa Bl MapKepa), OKPAHOM IS 1TPO-
CKLFOHHbIX CHCTEM, IPOEKTOPOM U HOYTOYKOM.

AYIUTOPUH IS IPOBE/ICHUA 3aHATHI, OCHAIUEHBIE COBPEMEHHEIMY [IEPCOHATBHBIMY KOM-
TBIOTEPAMH, OOBCIUHEHHBIMY B JIOKATBHYIO BEIYHCIUTENBHYIO CETh M YKOMITICKTOBAHHBIMU HEOH-

X0JHMMBIM CHCTEMHBIM M ITPHUKIIAIHBIM IIpOTrpaMMHBIM O6€CH€‘{€HH€M, ayJuToOpuun BBI‘%[?HCJTPIT@HBI-IOTO

IICHTpA.
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