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1. I{EJIb OCBOEHUSA JUCLUTLINHDBI

Lleanto ocBoenns nueupmmmne «Baenenue B HaHOTEXHOJIOTHHY SIBJIAETCA IPHOBPETEHHE
CTYACHTAMH 3HAHHH B TEPMUHOJOTUH, MATEPHATIOBEICHHH 1 IIPaKTHYECKUX TPUMEHEHHUN HAHO-
MATCPHAIIOB, IIO3BOJSIONMX OPHEHTHUPOBATECS B OCHOBHBIX IPUTIOKEHHUSIX HAHOTEXHOJIO-
ruii/nanosaykd. 3agada yueGHOro Kypca — O3HAKOMJICHHE ¢ OCHOBHBIMH KJIACCH(HKALUAMHU
HAHOCTPYKTYPUPOBAHHBIX MATCPHUAIOB M IPHHIMNAME PaGOTHl JAHATHOCTHUIECKOIO obopynoBa-
HHS.

PasnooGpasue sBneHnit HabmogaeMpIx B HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIOB TpeOyeT
OT HCCIE/I0BATENs 3HAHUH, KAK CTPYKTYpBI HCCIEAYeMbIX MaTePUANOB, TaK I METONOB THATHO-
“THKH, QUSHYECKHX OCHOB HX PEATH3AIHH U 06/acTH IPUMEHMMOCTH. B pamkax naHHOTO Kypca,
00y4aroumecs moJIyyar 3HAHUS ¥ HABBIKY, TIO3BOJIAIOLIAE UM B JasibHeleM sd(ekTHBHO crpas-
JIATBCA C 38)[a4aMK H3yYCHHUs CBOHCTB M XapaKTepH3aruu HaHOCTPYKTYPUPOBAHHEIX 0OBEKTOB.

2. MECTO JUCUHUIVIUHBI B CTPYKTYPE OIIOII BO

Jucumiumza “BeeieHne B HAHOTEXHOIOMMIO” OTHOCHUTCS K 00sA3aTeNbHBIM IUCIUILIALHAM
BapuaTHBHOM yacTd. IIporpamma npenmasnavena s MOArOTOBKY OaKalaBPOB [0 HAIPABIICHHIO
«HaHoTeXHONOr MK M MUKpOCHCTEMHAS TeXHHKAY, Kypc "Beenenue B HaHOTeXHO-0THI0" YHTACT-
s BO 2 ceMecTpe U GasmpyeTcs Ha PAHEE MONYYCHHBIX 3HAHUAX CTYJAEHTOB, IIPUOOPETECHHBIX B |
Kypcax obwielt ¢pusuky. OH HanpaBiIeH Ha 03HAKOMIICHHE pasMepHBIX 3((DEKTOB U CBONCTB HAHO-
O0BEKTOB, METOJIOB KX NOMyYeHHs, NPHOOPETEHHIO HABBIKOB PAGOTHI ¢ YCTaHOBKaMH 10 TOJTy4e-
HUIO 1 IMATHOCTHKH HAHOMATEPUAIIOB, Ha 00lee paclIupeHHe KOMIETEHIUH CTYICHTOB B 00Jia-
CTH HAHOTEXHOJIOTHI,

3HaHus, MONYYCHHBIE B paMKax U3yHCHUs NaHHOW AUCUUILTHHEL, MOTYT GBITH [IPUMEHEHB] .
AT HalACaHUs BBITY CKHOM KBaM()HKAHOHHON paGoTEL,

3. KOMIIETEHIIUA OBYYAIOIUETOCH, ®OPMHUPYEMBIE B PE3YJILTATE

OCBOEHUS AU CHHUILINHBI MOAayJisn)

B nponecce ocBoenns maHHOM nucUmIHEDD CTYICHT (OPMHUDPYET H JIEMOHCTPHpYET Clle-
AYIOIIAE Pe3yJIbTaThl 00Pa30BaHUS:

3HaTb: OCHOBHBIE BHIBI W CBOWCTBA HAHOOOBEKTOB, HAHOMATEPHANOB, MPHGOPOB H
YCTPOHCTE Ha MX OCHOBE, TUIIOBBLIE TEXHOJOTHYCCKIE IPOLECChI MX MOJIYYCHUS, DIEMEHTAPHYO
6asy, a TaxoKe THIOBOE 06OPYNOBaHHE (OIIK-1,2).

YMerTn: IpUMEHSTE COBpEMEHHbIE METOIEI HCCIICNOBAHHUS JISl CHHTE3a M aHANU3a MaTEpH-
AJIOB ¥ KOMIIOHEHTOB HAHO- H MUKPOCHCTEMHON TEXHUKH (OIIK-1);

IIPUMEHATE CIPABOYHBI almapar mo BeIGopy TpeGyeMbrx MaTepHaIoOB, KOMITOHEHTOB Ha-
HO= M MUKPOCHCTEMHOU TEXHUKH, POTIECCOB HAHOTEXHOJIOIHH H METOIO0B HAHOAWArHOCTUKHU IJIs
peenns KOHKpeTHbIX 3anay (OI1K-1,2).

Baagers: cnoco6HOCTEIO IPOBO/WUTEL Hanazky, HaCTPONKY, IOCTUPOBKY U ONBITHYIO [IPO-
BEPKY J1a3¢PHBIX MPUGOPOB H CHCTEM B TaGOPaTOPHEIX ycnoBuAX U Ha oObexTax (OI1K-1,2).

B pesynprare usyvenns mucuunivas dbopmupyrotes creyronme o6me 1podeccHoHaND-
HBIE KOMIICTEHIUHN

CIIOCOOHOCTBIO MPEJICTABIISTE AIEKBATHYIO COBPEMCHHOMY YPOBHIO 3HaHHI HAy4HYIO Kap-
THHY MApa Ha OCHOBE 3HAHMS OCHOBHBIX IIOJIOXKEHHUH, 3aKOHOB B METOJOB €CTECTBEHHEIX HayK U
marematuku (OITK-1);



CIIOCOOHOCTBIO BBISBJIATE CCTCCTBCHHOHAYYHYIO CyITHOCTB TIpoGiem, BO3HHKAIOIMHX B XO-
Ae IpodecCHOHATBHOMN ACATCIILHOCTH, IPUBIIEKATD [ UX PELICHHS COOTBETCTBYIOMHMH (HUINKO=
Matemarinieckui annapar (OI1K-2).

4. CTPYKTYPA M COAEPKAHUE ANCIUIIIINHEI MOLaYJIs)
Obmas TpynoemMkocTs AUCLHITIAHEI COCTABNLET 3 3a4YeTHRIX eauHun, 108 yacos.

Buasl yue6Hoi paGoTer, Brmioyas CaMOCTOATENLHYIO Ob6bem
~ paboTy cTynenToR y4€e0HO i
= ¥ TPYAOEMKOCTH (B uacax) paborel, Popui Texywero K(_’H
= b o ¢ NDHMeHS- TPOAS YCIEBAEMOCTH
Ne Pasnen (Tema) 3 § = ::: 3 g " ep unTen- | (110 Hedeas cemecipa),
n/n JMCLHTIAMHBI b = = =3 8= 83| %3 & Mem P (hopma npomMeryToUHOH
3 5 g g 2E 25| § é 1 = | axTuBHbIX aTTecTALMH
5 g z g 3 § 8| EEl © E1ln MeToaca (no cemecmpam)
T S8 &% g & oz = = | (8 uacax/ ‘
= = ~ %)
1 | Knaccudukauus -
Ha”HoMaTepuaos, -
P 2012 | 2 |- 2 - | 4 2/50
PasmepHeiii a-
exr.
2 | Uctopus paspurus - Petitunr-
HaHOHayku u Havo- [ 2| 3-4 | 2 | . 4 - - 2 2/33 KOHTpoib Nel
|| TexHOMoruu
3 | Texnonorun mnosy- - Peittunr-
YeHUss  HaHoMaTe- 0
20513 | 8 [-| 4 | - | - |14 6/50 | KOHTPONENe2
puanos. HaHo6ezo0-
HAaCHOCTD.
4 | Metoael  muarno- -
CTUKH U cBoifctea | 2 [14-17| 4 | - 8 - - 14 6/50
HaHomMaTepuanos, |
5 | llpumenenus nano- Pefitunr-
CTPYKTYp B npous- | 2| 18 2 - - = 2 KOHTPOJIEN3
__ | BOACTBE W Hayke.
| Beero 2| 18 |18 |- | 18 il 36 | - 16/44 Ixsamen 36
COJEPXAHUE JUCHHUATIIINHLI
Jlexkmun

Pazpen 1. Knaccuguxanus HaHoMaTepuanos. Pasmepusiit addexr.

Jlexuns 1. Knaccnduxanmus HAHOOOBEKTOB M MX XapaKTepHble OCOOCHHOCTH: KpHCTAIHYECKas,
TCOMETPHYCCKAS, TCKTPOHHASL CTPYKTYPHL Pasmepusle  saBucumoctu $usnxo-xuMuyecknx
CBOHCTB MATEPHANIOB B KIIACCHUECKOM 1 KBaHTOBOM INIPHOIMKEHHSIX.

Pazpen 2. Vicropus PA3BUTHS HAHOHAYKH M HAHOTEXHOJIOTHH,
Jleknus 1. Jlpesune HHBUTH3ALMH ¥ HAHOTEXHOJIOTHUH, Puuapn ®eitaman u HanoMmup. Cogpe-
MCHHOE COCTOSIHME HAHOHAYKH H ipucyxnenne HoGeneseknx mpemuit 110 dusuke

Paszpen 3. Texuonoruu IIOTy4eHNs] HAaHOMATEPHAIIOBR, Hano6esonacuocts,
Jlexuus 1. ®dopmuposanue MaTepuaoB 110 MeXaHu3My «CHH3Y-BBEPX» U «CBEPXY-BHH3Y.

Jlexuus 2. Mertozsr Mexarmueckoro U (pHU3HYeCKOro JUCTIEPTUPOBAHUS

Jlexnus 3. MeToms! xumuueckoro ,HHCHepFHpOBaHH}I. Bronoruyeckne metomsr IIOJTyYEeHHs] MaTe-
pHaIoB

Jlexuus 4. Uckycerennoe HaHO(pOpMOoOpazoBanie: ITyMKOBBIC M 30HIOBBLIE METO/BI JMTOTrpa-
duu. OcoGennocta Texuukn OesonacHocTH npu pabote ¢ HaHOOGBeKTaMu



Pa3spen 4, Metone! quarsoctaky u csoitcrra HaHOMATEPHAIOB.
Jlexuus 1. MeTonp! onpenesnenus AUCIICPCHOCTH HAHOMATEPHAIIOB U OIPE/ICICHHUS 3IEMEHTHOI0
COCTaBa |
Jlexnus 2. Metonst ananusa (hasoBoro cocrapa u uceIen0BAHMS TIOBEPXHOCTH MaTEPHAIOB
Paspen 5. Ipumenenns HAHOCTPYKTYp B MPOH3BOJICTBE U HayKe. ‘
Jlexuus 1. [lpuMenenus HAHOMATEPUAIIOB B IPOMBILIICHHBIX TEXHONOTHSX, B MEHLHHEE, B pobo-
TOTCXHHKE, B CTPOUTENIBHEIX TEXHONOTUAX; MaTeMaTHYeckoe MOJETPOBAHUE B HAHOTEXHOJIOTH-
AX.

Ipakrnyeckue 3ansTun
l. Ilomyvense TOHKMX IIEHOK METOOM nasepHo abyanuu. CpaBHUTENBHBIN aHATH3 KOJIBIICBBIX%
30H B aTMOc(hepe BO3yXa U B BaKyyMe ‘
2. TlpuHTn paboTh ATOMHO-CHIIOBOTO MHUKpOCKoIa. JINarHoCTHKA 3epeH TOHKOW MIIeHKH

3. llonyueHne HAHOYACTHUI METOTOM Ja3epHOM abJsAUNK B KUAKOCTD

4. MeTon nmuHAMHYecKOTO paccesHHs cBera AL aHATTM3a JUCHEPCHOIO COCTABA KOJUIOMIHOTO
pactBopa

5. Vsyvenue BIMSHHS MONSpU3aImy JIASCPHOTO JIyHa Ha JIa3ePHYI0 MOTH(HUKALMIO TOBEPXHOCTH
TOHKHUX [UIEHOK

6. Onpenenenne GaMKHero/nanLHero TMOPA/IKa HAHOCTPYKTYPHPOBAHHS TIOBEPXHOCTH O PE3YIib-
TaTaM pacTpOBOH NMEKTPOHHOM MUKPOCKOTHH

7. Cratuctnyeckas o6pabotka PE3yJIbTATOB DKCHEPUMEHTOB

5. OBPA3OBATEJILHBIE TEXHOJIOTUH

AKTHBHbIC H HHTEPAKTHBHbIE dopmebl 06ydennsn

C uensio hopmupoBanus u Pa3BUTHA 1IPOGECCHOHATBHBIX HABBIKOB CTYEHTOB B yueOHOM
TIPOLECCE MCTIONB3YIOTCS. AKTUBHBIE U MHTEPAKTUBHLIE (GOPMBI TPOBENIEHUS 3aHATHIL (xoMIIBIO-
TCPHBIX CUMYIISLMH, Pa3sbop KOHKPETHBIX CHTYaLHil) B cOYeTAHNN ¢ BHEAYIUTOPHOM paboTOH.

CamocrosTeannasn paGora €TYJEHTOB

CamocrosTensHas (BHeaynuTOpHAs) paGoTa CTYZICHTOB BKJIFOYAET 3aKPEIJICHUE TEOPETHYe-
CKOTO MaTepuayia pu MOArOTOBKE K BBITOIHEHHIO MHIUBUAYaIbHOM moMantse paboter. OcHOBa
CAMOCTOSITENBHON PabOTEI - N3YUEHHE JIUTEPATYPBI [0 PCKOMEHIOBAaHHBIM UCTOUYHHKAM U METO-
JUMHCCKUM YKa3aHUAM [Vl CaMOCTOATEIbHON paGoThl, perneme BBIIAHHBIX NIPENOAaBATEICM
IPaKTUKY 38/1aY.

MyibTHMeauiinbIe TeXHOTOrIH o0y4yeHus

HekoTopeie u3 nexmuounmpx u IPAKTHYCCKUX 3AHATHI MPOBOJATCS B BUJE IIPE3CHTANUM B
MYIBTUMEMAHON ay IuTOpHK (HampuMep, aya. 420-3) ¢ ucnosnb3oBanmem KOMIIBIOTEPHOTO ITPo-
eKTopa.

JleKkuuu npuriamenHsIx cHenuaHcToR

Inanupyerest nposenerue neximit UPUTIAIICHHBIX CHEIMAIICTOB,

6. ONEHOYHBIE CPEJICTBA AJI1 TEKYIIETO KOHTPOJISA YCIUEBAEMO-
CTH, ITIPOMEXYTOYHOI ATTECTAIIAHA 10 UTOI'AM OCBOEHUSI JHUC-
IUITJIMHEL 1 YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOH4-
TEJIbHOM PABOTHI CTYJIEHTOB
a) Bonpocer pelTHHI-KOHTpONA:

K petimunz-xonmponio 1
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Haiite onpenenenue nonsTam HAaHOYaCTHIa, HAHOTPYOKa, rpaden;
Haiite onpenenenne pasMepHOMY sekTy;

OrtHecuTe HaHOMOPOIIKH 1O Pa3MEPHOCTH K HY>KHO# rpymre:
OJHOMEpHEIE;

JBYMEpHBIE;

TPEXMEPHEIE;

MHOTOMEPHEIE;

1 IUCTIEPCHOCTH K HYXKHOU IpyIIIIe:

HYJIbMEpHEIE;
OJJTHOMEPHEIE;
JBYMEpPHEIE;

TPEXMEpPHEIE,

K peiimune-xonmponio 2

1.

Ipusenute npumep nucnepensix CPeA, B KOTOPBIX AUCHepcHast (haza HAXOMHTCS B

KMJKOM COCTOSHHH, a Cpelia — B ra3oBom;

2.

B yem 3aKII04YaeTcs IIPUHIUIT (I)OpMI/IpOBaHI/IH HanoMaTepuaios mo MCXaHUu3My

«CBEpXy-BHU3». Kakumu MeTomamu MoskHO 5T0 OCYLIECTBHUTE?
K petimune-xonmponro 3

L.

I/ICHOHBBOBaHI/Ie HaHOMaTepHuajioB B APCBHUX HUBHIU3AIHUAX: KaKHe MaTepuajrl u

AT KaKkux HpHMeHeHHﬁ;

2.

Hazosure MCTOIBI OIIPEIETICHUSI AUCIIEPCHOCTH U METOIa onpeac/ieHusa CTPYKTY-

PEBI HaHOMAaTepuanos;

3.

Texnuka Gesomacuoctu mpu paGore ¢ HaHOMaTepHaaaMu.

6) BOIIPOCHI K IK3aMeEHyY N0 JUCHUIIHHE!

© N LA WL

9

10.
11.
12.
13.
14.
15.
16.
17.

Knaccudukanus nucnepenrx crcrem mo arperaTHOMy COCTOSHHUIO,
Knaccuduxanus mucnepenrix cuerem mo pa3mepam;

Meroasr Mexanuueckoro JUCIIEPIUPOBAHUS;

Metoner pusuyeckoro JUCTIEPTHPOBAHUS,

Meronsr xumudeckoro JUCIIEPTUPOBAHUSI,

Hpunnun Gpopmuposanus MaTepHaJIOB «CHH3Y-BBEPX);
CTpyxTypa HaHOpasMepHbIX MaTepHuaos;

PasmepHsiit agdexr;

HMcenenosanue SJIEMEHTHOI'Q COCTaBA HAHOMATEPUANIOB;
Hccnenosanue dazosoro cocrana HaHOMaTepHAaOB;

Metonst usyuenus nosepxuocTy;

IIpumenenns nanomarepuanos s NIPOMBIIINCHHBIX TEXHOJIOTHSX
Ipumenenus Hanomarepuanos B MEIUIMHE;

llpumenenns nanomarepuanos s HayKe;

IIpumenenus HanoMarepuanos B poboTrorexnuke;

Ipuvenenns Hanomarepuanos s CTPOHMTETBHBIX TEXHOJIOTHSX,
Maremaruueckoe Monenuposanue B HAHOTEXHOJIOIHSAX.

B) BONPOCHI /15 KOHTPOJISI cAMOCTOSITeNbHOi padoThI:

—

Knaccudukanus HAHOOOBEKTOB;

Onruveckue XapaxrepucTuky HaHOCpE;
QOyHKIHOHANBHEIE 1 KOHCTPYKITHOHHEIE HaHOMATePHAIBL;
MexaHI3MBI pocTa IWIEHOK U3 napa;
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Ocobennoctn MeTo0B KOHCOJIH/IaY HAHOMATEPHAJIOB;
JlasepHas manoMomH(uKaIUs IIOBEPXHOCTH,

Meroar! 30H10B0i TexHOTOTHH AT CO3/TaHUS. HAHOMATEPHAIIOB,
Merons! usydenus cgoiicrs HaHOMaTepHanos;

Jlazepras abnsuug TBEPABIX MaTepHAJIOB.

I) TeMbI pedeparTos;

S e

7.

Puuapn ®ettaman u HaHOMHUD;

HoGenepckas npemus o $usuke 3a 2010 A. K. Teiima u K, C. Hogocénoga;
HpeBHre nuBHIH3aMY I HaHOTEXHOJIOTHH,

Paspa6orka PoGepra ®Oyna (Robert Full) u3 bepxn;

DaHTacTHYECKME IPHMEHEHHUS: HAHOKPYXKa, HAHOJU(T, HAHOMHITIONH;
JAHK- n PHK-Hanotexnonorny;

[IpombIiiennELt cunres MOJICKYT TIEKapCTB U (HapMaKOIOrHYeCKHX IPEnapaToB ger- |

KO onpe/eneHHoi hopMer (Guo-nentupr);

8.
pEI;
9.
s dexra);
10,
11,
Maluy;
12.
13.
14.
15.
16,
17.
18.
19.
20,
21,

IIpumenenne nanoTexHOMOrMI B KOMIILIOTEPHOM TEXHHKE: NEHTPaJIbHBIE IIPOLECCO-
llpumenenne manorexmonoruii s KOMIIBIOTEPHO! TEXHHKe: KECTKHE IUCKHU (GMR-

['ubkue Tonkue 3KpaHbI (THOKKME KOHTAKTEI Ha HaHOyIJIepoae);
Ilpumenenne manoTexHOMOMI B TCXHUKE JUI [Iepejadl OTPOMHBIX 00BEMOB UHPOp-

KBanToBEIe KOMIBIOTEDSL, HaHOTCXHOJIOTHH ¥ HAHOIIA3MOHHKA,

HanorexHonoruu u poboToTexHuKa;

Hanopo6ote1 PCIUTMKATOPEI U MX CO3/AHHUE;

ATOMHO-CHJIOBas MHKDPOCKOIIHS;

Marautso-cunosas MHKPOCKOIIHS;

Cxanupyromas snexTpousas MHKPOCKOIINS;

Muxpockonus 6mmkaero 10J1sT;

ITpocBeunparomas SJICKTPOHHAST MEKPOCKOIIHSL;

Manoyriiosoe paccestuue n AUHAMIIECKOE PACCEsHHE CBETa,

AHanu3 TpaekTopuit HAHOYACTHL, IMHAMHYECKOE CBETOPACCEsHIE, CETMMEHTAIHOH-

HbIH aHaJIng, YIBTPAa3ByKOBbIC MECTO/IBI;

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

Pentrenonudpakinonnoie METOJIBI;

ONeKTpoHRas CIIEKTPOCKOITHS;

Konebarensnas MHKPOCKOIIHS,;

Oxke-criekrpockorus; ‘

Hefitponnas audpaxromerpus;

MarauTHas HeHTpoHOTpagus;

BosneiictBre Hanoo6bexToB Ha xHBRE OpPraHU3MBEI;

Toxcnunocts HaHOMATEePHAJIOB;

MornTopuHr Bo3neiicTBIS HAHOMATCPHANIOB Ha JHBYIO H HEKHBYIO OpUPOY;
Pesynprarer nayurnoro IIpOeKTa 7 paMOYHOI eBpomelickoi [IPOrpaMMEI 10 HaHOGEe3-



7. YYEBHO-METOAWYECKOE H NH®OPMALIMOHHOE OBECHEYEHME

AUCIUTIIUHEBI

a) OCHOBHASI INTEPATYpA;

1. Apakenst C.M. Beenenne B temTOHAHOYOTORUKY: yHIamMeHTaNbHEIE OCHOBHI i J1a+
3CPHBIC METO/IbI YIPABJIAEMOrO IONYYCHHS W JUATHOCTHKH HaHOCTPYKTYPHUPOBAHHEIX MaTepHa-
JIOB © y4eOHOe Mocobue Mo HANpaBIeHHSM nonarotoBku Gakaiaspuata 200400 (200200) "Omro-
Texuyka', 200500 "Jlasepuas Texmuxa u Jlasepipre TexHonornu”, 200700 (200600) "doronuxa u
ONTOMH(QOPMATHKA" W CHENUATEHOCTIM 200200 "Onrorexnuxa" u 200201 "Jla3epHas TexHuKa H
MTasepHbie Texuonorun” / C. M. Apakensn [u ap.] ; nox 06w, pex. C. M. ApakensiHna .— Mockea :;
Jloroc, 2015 — 743 ¢. : HIL, TabJL. + 1 371eKTPOH. ONT, AHCK (CD-ROM) (211 M6) .— BMG;’morp.;
B KoHIE 1. — C. M. Apaxensn, A. O. Kyuepuk, B. I'. IIpokowes, B, T". Pay, A. T'. Ceprees - mpe-'
onasareny Bal'V — ISBN 978-5-98704-812-2. bubnuoreka Bnl'yY ‘

2. Hesonun B.K. KpanTopas du3nKa u HaHOTEXHOTOrHK [DnextponHsit pecypc]/ Hepo-
JmH B.K.— DJ1eKTpoH. TekcToBbIe nanube, M.: Texnocdepa, 2013.— 128 c. |

3. Crapoctun B.B. Marepuanst u meronmr HaHOTEXHONOTHH [DNeKTpOHHbIH pecype]:
yuaebHoe nocobue/ Crapoctun B.B.— ONEKTPOH. TEKCTOBBIC MaHHBIe.— M.: BUHOM. Jla6opa- |
Topus 3HaHuM, 2015, — 432 ¢.

0) gononHuTeLHAS MUTEpaTYpA:

1. Apaxensu C.M, Muxkpocrpykrypsi, HAHOCTPYKTYPBI M THAPOANHAMUYCCKHE HEyCTOMH-
HHBOCTH, HHAYIMPOBAHHbIE JIA3ePHBIM H3TyUCHUEM Ha TIOBEPXHOCTH TBEPABIX TEI : MOHOTpaus |
/ C. M. Apakensn [ 1p.] 3 Bagumupekuii FOCYapCTBeHHbIH yHuBepcHTeT (Bnl'Y) .— Bamn-
MHD : Bramumupekuit rocynapersennbii yausepenrer (Bal'V), 2010 — 144 ¢, - ui., Tabm, —
Nmeercs anexrponnas Bepcust .— bubnuorp.: ¢, 133-144 — CeoGonnslit noctyn B JEKTPOHHBIX
TATANRHBIX 3amax 6ubmmorexn .— Adobe Acrobat Reader — ISBN 978-5-9984-0094-0 . Bu6- .
miorexa Bal'y

2. bapeibun, A. A. Ousnuko-xumus HaHOYACTHL, HAHOMATEePHAJIOB | HaHOCTPYKTYD
[OnexTpornbIii pecype] : Yueb. mocoGue / A, A. bapwiGug, B. A, baxtuna, B. U. Tomumun, H. II.
Tomununa. — Kpacrostpek CdY, 2011, - 236 ¢. - ISBN 978-5-7638-2396-7.

3. lopoxos B. A. Marepuane: u ux rexzomormu, B 2 u. 4. l.: Vuebuux / B.A. T OpOXOB, |
H.B. Bensixos, A.I. Cxuprnazse; ITon pex. B.A. T'opoxosa. - M.; HULl NTHOPA-M; Mu.: Hop.
3uanme, 2014, - 589 c.: un.; 60x90 1/16. - (BO: bakanaspuar). () ISBN 978-5-16-009531-8, 500
9K3.

4. T'opoxos B. A. Marepuanel 1 ux Texsonoruu. B 2 4, 4. 2.: Yuebnuk / B.A, I'opoxos u
Jp; Iox pen. B.A. I'opoxosa, - M.: HUILl UTH®PA-M; Mu.: Hos. 3HaHue, 2014. - 533 ¢.: un,;
60x90 1/16. - (Beicuree obpazoBanue; bakanaspuar). (meperutet) ISBN 978-5-16-009532-5, 500
3K3.

B) IIporpammuoe oGecrieuenme u UnTepHer-pecypek:

http://www.ntmdt.ru/

8. MATEPUAJIbHO-TEXHUYECKOE OBECNEYEHUE AUCOUTLINHBI

Jlekunonnbie ay nuropuy, ocHamEHHbe JIOCKOH Jutst Mena.

AyIuTopus Juid npoBeeHms JICKIHOHHDIX 3aHATHH, OCHAIUEHA COBPEMEHHDBIM IIPOEKTO-
poM 1 HOyTOyKOM, Hay4HBIC naboparopun (104-3, 419-3, 107a-3, 107-3) rue pasmemens: ACM
Smena B u 3on108Bas HaHonaboparopus Ntegra Aura, MHJIICCKYHAHAS U PEMTOCEKyHIHAS nasep-
HBIC yCTAHOBKH, PaCTPOBBIH dJICKTPOHHEIH MHUKpockon Quanta 200 3D.7



Pabouas nporpamma nucrummung COCTaBJICHA B COOTBETCTBHM ¢ TpeGoBaumamu OIOC

BO no nanpasnennio 28,03.01 «Hanotexuonoruu u MHUKPOCHCTEMHAS TEXHUKA)Y

/F‘.
PaGouyio niporpamMmy cocrasu mon. xap. ®ullM C.B. Kyrposckas (Q/

t%‘——
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Iporpamma paccMoTpeHa ¥ 0106pena Ha 3aceianny Kkabeaper PullM

lpotokon Ne_ /7 or«_ £7 » o4 2014 ropa. /
/ C.M. Apaxensn

Paboyast mporpamma paccMmoTpena u onobpena Ha 3acenanun Y4€0HO-METOMYECKOH KOMHC-

3aBenyromuit xadenpoin GullM =
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3asenyromuit kabenpoi GulIM C.M. Apakessu

JUCT HEPEYTBEPXKIEHUS
PABOYEN IIPOI'PAMMOBI JAACIUIITIJINHBI

Paboyas mporpamma onobpena na /6~ 7 Y4€OHBIH roj
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3asenyromuit kadempoii




