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1. IEJDb OCE
[enrio ocso

HHSI ¢ HOBEHINHMU
HOIt obmacTu mpakT
HHUS Kypca JIOJDKHB
JIOTHH; IIOHUMATE C)
TEPHAJIOB; 3HATH OCE
PHAIOB; UMETH IIPE)
JUIs KCCIIEAOBAHMST N

3anaun auct

®  M3YYCHU

yOEHWA TUCHUIIJINHBI

CHUS AUCHUIITHHEL « OCHOBBI HAHOTEXHONOT Y ABJIACTCS ABIISIOTCS
TOCTHIKCHUSIME. ¥ HAIIPABICHUAMHE PA3BUTHS B COBPEMEHHON MEI Il
{UECKUX HAYYHBIX 3HAHHH — HaHOTeXHOJOrusX., CTYIEHTHI I0CIe T
CBOOO/IHO OPHEHTHPOBATECS B OCHOBHBIX HAIPABIICHHSK PA3BHTHS
yTb 3(PEKTOB, onpesersomuX 0co0be PUINKO-XUMHUECKHIE CBOIC
{OBHBIC TCXHOJIOIMYECKHUE IIPOIECCH, HCHOJL3YEMBIE TIPH TTOIYUEHN
TCTaBJICHHS O BO3MOMKHOCTSX COBPEMEHHOM IIPHGOPHO-METPOIIOTH!
[aTePHAIOB ¢ HAHOMETPOBLIM IIPOCTPAHCTBEHHEIM PaspelieHneM

(HITJIMHBI:

€ OCHOBHBLIX BH/IOB H CBOHCTEB HELHOOGT)GKTOB, HaHOMATCPHAIOB,

y@TpOﬁCTB Ha HX OCHOBEC, THIIOBBIC TCXHOJIOTHUECCKHE TIPOIECChI UX ITONYUCHESL, DJIICMECH

TAKIKE THIIOBOE 0007

byHame

aJIOB ¥ KOMITOHEHTOB HaHO- U MI/II(pOCHCTBMHOﬁ TCXHUKH.

e [Ipumen

2. MECTO JIH

Jucrmmmna "C
yactd OITOIT. Ywura
OpHOOPETEHHBIX B K
CBOJMCTB HAHOOOBEK!
110 ITOJIYUYCHUIO U JH
00acTH HAHOTEXHOJ

3HaHUs, MOJIyYE
HAIlUCAHMS BBITYCKI
HAHOTEXHOJIOTHH.

3. KOMIIETE]

OCBOEHMH:

B pesynbrare

NETEHIIHAMU

CIIOCOOHOCTE]

pod)eCcCHOHAIBHOM
(OITK-3);

TOTOBHOCTBIO

HUSL M BX HCCIIEL0BA

CaMOCTOSITEILHO Pas]

CIIOCOOHOCTL]

o Metouke (1TIC-3

CIOCOOHOCT]

¢ TEXHHYCCKHUM saz[aJH

4

3JIEMEHTHOM YPOBHSI
B pesynerare
pesyibTaTel 00pa3oB:

PYZOBAHHEC, BKIIIOYAS TCXHHKY HCCIICTIOBAHMS HEH'[OO6'BCK'[OB;
PHTAJIBHBIE OCHOBBI IIPOLIECCOB CHHTE3a, aHaAIHn3a | (l)yI-II'{iIIHO.[-H/IpOIESa

cHHC HAHOMAaTCPHAJIOB.

[CLIIMTIJIMHBI B CTPYKTYPE OIIOII BO

CHOBBI HAHOTCXHONOTHH" OTHOCHTCS K JIUCIIHIIHHAM 110 BEIGODY F

erca B 4 cemectpe M OasHpyeTcst Ha paHEe MONYYCHHBIX 3HAHUSIX
cax oOwei Qpusnkn. OH HAIPaBICH HA 03HAKOMIICHHE PA3MEPHEIX

igB, METOMOB HMX IOJIyYCHHI, HpHO6p€T€HHIO HAaBLIKOB 1:!860’].‘1:»1 CYy

ArHOCTHKH HAHOMATEPHANIOB, Ha 00Iee pacIupeHHe KOMIETEHIIIH
TOTHH.

HILIC B paMKaX M3YUCHUS TAHHOM MHCLMIIIMHBI, MOTYT OBIThH NpPH
10H KBAM(UKAIUOHHOM paboThl M MUCHHILIHH NPEUTONAT Ao

HITAU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PEIYJILT
1 JAACITUTIIAHDI (MOJTYJIST)
OCBOCHUS JUCIUIIIIMHBL OﬁqulIOHIHﬁCH JOJDKCH OBJIAJETH C.TIB)J,)!‘]"(

O BLIABJLITE €CTECTBCHHOHAYYHYIO CYIIHOCTL 1'[]306,1'[(‘11\'1‘= BOSHHKAIO
ACATCHLHOCTH, IIPUBICKATh IS HX PEIUCHHUSI (pHSHKO-M&'l‘@MﬂTI/ILI@C!

K MaTEMaTHYCCKOMY MOACIUPOBAHUIO IPOIECCOB H OGHEKTOB IIpI
HUIO Ha (a3e CTaHJAPTHEIX ITAKETOB aBTOMATH3NPOBAHHOIO IIPOCKT
pabOTAHHEBIX IPOIPAMMHEIX TIpotykToB (ITK-2);

)
0 K aHanmy, pacqéTy, HpOGKTI/]'pOBaHHIO " K()HC‘I‘pprOEa.HHIO B CC
HEM THIIOBLIX CHCTECM, HpH60pOB, l],eTaJIeI;'l' H Y3JIOB HA CXEMOTEX
x (ITK-5).

OCBOCHHS AHMCIHIIIIHMHEBI OGY"—I&IOHIHI\"ICH JOJIMKEH )ZLGMOHC’I'pI/I]JOBa"I']')
AHTIAL

O K IIPOBCOCHUIO HSMBpeHHﬁ H HCCJICAOBANMA Pa3JIHUHLIX 00BEKTO
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3HaTh: YU3YKO-MATEMATHYESCKUI almapar.

¥YMeTb: aHaJM3MpOBaTh, PACCUNTEIBATD, IPOSKTUPOBATE H KOHCTPYH[IOBAT B COK
TEXHHYECKUM 3aJaHHeM THIIOBLIX CHCTEM, NPHOOPOB, NETaTeil W Y3JI0B HA CXEMOTEX
SJICMEHTHOM YPOBHSIX; pasmuyarsh pasmepbie sddexter (1,2,3D) B 0cobbIxX mpossieH:
XHMHYECKHX CBOMCTB HAHOMATEPHAJIOB; IPOBEINTE H3MEPEHHS M HCCIEIOBAHMA PasiIn

TOB 110 3a0aHHOH MCTOJHUKE, BLIABIIATE CCTECTBCHHOHAYYHYIO CYIITHOCTD npoﬁneM.

Baagers: cnocoOHOCTRIO K IIPOBEACHHIO H3MEPEHHM W HMCCIICHOBAHFS PA3IIHULL
I10 3a/JaHHOM METOMIIKE; CIIOCOOHOCTRIO K aHaNH3y, PACUETY, IPOSKTUPOBAHIIO M KOHCT
B COOTBETCTBHH C T¢XHHYECKIM 3a/IaHHEM THIIOBBIX CHCTEM, MPHOOPOB, AeTanel U y3ii

TCXHUHYCCKOM H 3JIEMCHTHOM YPOBHSI.

4. CTPYKTYPA U COAEPKAHUE TUCHHITINHBI

OGU_IEU:{ TPYAOSMKOCTD QUCILIMIIIMHBI COCTARJIAET: 3 3a4eTHAS (105050400

108 wuacos.

TBETCTBHHU C
HUYECKOM U
X | DH3UKO-
IHEIX 0GBeK-

X 00BEKTOR
DYHPOBAHUIO
B HA CXEMO-

Bunel yueGHoit paGoTl, Briiouas camo- DopMBI TekyiLE-
= CTOATENLHYIO PAGOTY CTYZCHTOB Cfnem yuebueii|| 1O KonTpons
g' U TPYZOEMKQCT (B 4acax) patoTsL, YCIERACMOCTH
No/ Paszelt (rema) g‘ § o L] e c npumene}mem’ (Tm h:&'(ﬁ(iﬂﬁ,:ﬁ
TUHCLIMTHHBL E § 4 :¥ 5 g S é - HHTGI)EI.KTHBI'[]»]}\ CEC}l ecmpa), .
S| 5 E £ E8| EE| o METOOB dopma npomescy-
3 = % 8 =8 g8 & (B uacax /%) TOUHOIL aTrecTa-
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8 5 xE g | pam)
Knacendukanus nanomarepua-
noB. PasmepHerid|addekr. 50500
50%
i 4112 4 | 4| 2 10 (0%)
5 Hcropus pasBuTHs HAHOHAYKH M gladl a ) 4 " 450%) Pelirunr-
- (1] |
HaHOTCXHOJIOTHH KOHTPOJTD Nol
; TexHonoruu mnOIyueHHs HaHO- A 7- i | ' .
MaTepHaloB. 10 o 1 6(50 /0)
Meroapl MHATHOCTHKH W GBOH- 11- Peiitunr-
4 CTBa HAHOMATEPHAJIOB 4 4 4 4 1 4(33%) !
€ P : 15 KOHTpOIb Mo2
|
[IpuMeHeHHsT HAHOCTPYKTYP B 16- .
3 [MPOHU3BOOCTBE U HA Kepy 4 4 4 4 1 6(50%‘) Heprrnr-
P 1 ke 18 Korirrfi)onb Me3
Bcero 41 18 18 | 18 | 18 - 54 - 25(46%) | B‘EI‘[ELT

COAEPKAHUE JUCITAILIUHBI

JEKIUN

Pasnes 1. Knaccuduxkarus HaHOOGBEKTOB H MX XapaKTepHEIE 0COGEHHOCTH: KPUCTATITTYECKAS, I'e0-
METpHYECKas!, JICKTPOHHAS CTPYKTYPBL.

1. Knaccuduganus HaHOOOBEKTOB.
1.1. Knmaccuuxans o arperaTHoMy COCTOSHHIO.
1.2. Knaccuduxanus| mo pasmepam.
1.3. Knaccu¢uxarus| o MepHOCTH.

2. XapakTepHbIe 0CODEHHOCTH HAHOOOHEKTOR.

2.1 Kpucrammuyeckast CTpyKTypa.
2.2.O1eKTpoHHAS CTRYKTYPA.




2. PasmepHuble 3aBHCHMOCTH (PH3HKO-XHMHYECKHX CBOHCTB MATEPHAIIOB B KIACCHUICCKOM U
KBaHTOBOM NMPHOJIMIKEHUSX. '
2. PasmepHbil apekr.

2.1. Msmenenue (pa3oBoro paBHOBECHS B HAHOCHCTEMAX.,
2.2.PasmepHas 3aBUCHMOCTD TEMIIEPATyPhl IUIABICHHS MATEPHAIOB.
2.3. lloBepxHocTias sHEprus.
2.4, lnuna ceoGoaHoro npoGera aJeKTPOHOB.
Paszjien 2. Mcropust pasBuTHS HAHOHAYKH H HAHOTEXHOJIOTHH,
1. McTopust pa3BUTHS HAHOHAYKHM W HAHOTEXHOIOTHH.
1.1. IpeBnye nUBMIM3AIMI U HAHOTEXHOJIOTHH.
1.2. Puuapn @eitnMan 1 Hanomup. _
1.3. CoBpementoe cocTOSHAE HAHOHAYKU 1 IpUCYKieHHe HoGemeBekix mpemuii 1o dH3HKe.
Paspen 3. TexHOIOIHH I0JyYeHUs HAHOMATEPHAIIOB.
1. GopMEpoBaHUe MATCPUAIOB II0 MEXAHH3MY (CHU3Y-BBEPXY.
. MexanusMm (GOPMHPOBAHMS «CHU3Y-BBEPXY.
1.1. Kunernyeckoe | ypaBHeHus 00pasosanus HOBOH (a3bl,
1.2.Baner 3aponenneobpasoBanus.
1.3, Pocr sapomsimeil HOBOU (asknl.
2. @opMupOBaHHE MATEPHATIOB 110 MEXAHU3MY «cBepXyTBHHZY.
2.1. OcobenHOCTH W3MEJIBUESHHS MATEPHAJIOB.
2.2. WnrencuBHas IutacTHueckas Ae(OpMariys.
Pazpen 4. MeTojip1 MeXaHHUECKOTO JUCIEPrUpOBAHHS TIOJTY ICHHST HAaHOMATEPHAJIOB,
1. MeToJibI MEXAaHHUECKOTO JIUCIIEPTMPOBAHHSL.
1.1. ITonyuenue HaHOMATEPHATIOB MEXAHUYECKHM H3MEJbYEHHEM.
1.2. MeTonsl HHTEeHGHBHOM IITACTHICCKOI TedopMalTy.
1.3. Mertoner Mmexanyyeckux Bo3AeHCTBII PasIMUHBIX cpejl,
2. MeTosipl pU3MIEecKOTO JIUCIIEPTUPOBAHHSL.
2. MeTonp! Qu3nueckoro AUCIePrupoBaHuA.
2.1. Ilonyuenne naHOMaTepHATOB PACIIBIIEHUEM PACIIIABOB.
2.2. MeToJb! HenapeHus-KOH JeHCAIIHH,
2.3, Bakyym-cyOnuMaiigonas TeXHOMOTHSL.
2.4. MeTop! IpeBpaieHuil B TBEPIOM COCTOSHHUH,

3. MeToJibl X{IMUYECKOT0 MOy eH s HAHOMATEPHAIOB.
3.1. Tlomyuenue HAHOMATEPHATIOB XMMHIECKUM IPEBPAIIEHHCM.
3.2, DIEKTPOXUMHUYECKHE METO/IBL.

3.3. MeTopl, coueTdroIue XUMUUECKHE U (PU3HYecKHe IPEBPaLICHHS.

4. buonoruueckue J\/JSTOI{BI IIOJIYYEHUS] MATEepHalos,

Pazpemn 4. MeTojpl JIMarHOCTHKH ¥ CBOHCTEA HAHOMATEPHATIOB.

1. Onpenenenye JUCIIEPCHOCTH MATEPHAIIOB.

2. MeTozBI omIpe/IerIeHusT BIEMEHTHOTO COCTaBa

3. Metoap! ananusa (pasoBoro cocrasa

4. MeToIbI HCCIIeIOBAHMUSI TIOBEPXHOCTH MATEPHAIOR _
Hekycersennpe HaHo(GopMo06pazoBanue: IIyIKOBBIE i 30H/I0BEIE METOMBI JIHTOrPAIIH.

. Monexynspro-nydeBas SIHTAKCHSL.

. MeTosIBI 30110801 TEXHOIOTHH,

. [lyuxoBas maHONHTOTpadU.

LW D =




Pazpen S. [lpumenenns HAHOCTPYKTYP B MPOU3BOJCTBE H HayKe
1. IlppuMenenHuss HAaHOOOBEKTOB B IPOMBIIIIEHHEIX TEXHOJIOIHSX.

2.

4, IlpumeHeHHA HAK
5. Maremarnuecko

5. OBPA30OBATEJILHBIE TEXHOJIOT' M
® JICKIHOHHO-CEMHHApCKasl cucTeMa o0ydYeHHs (TpaiuMIIHOHHLIE JEKIHOHHLIC

CKVIE 3aHsITHS);

e case-study

IIpuMeHeHs HAHOOOBEKTOB B MEIHLIHHE,
3. Ilpumenenns HagOOOBEKTOB B POoOOTOTEXHUKE.

€ MOJCIHPOBAHHE ¥ HAHOTCXHOJIOIHH.

000BEKTOB B CTPOUTEIBEHBIX TCXHOJIOTHAX.

(onydyenue Ha IPaKTHYCCKHX 3aHATHAX yIeOHBIX KeHCOB ¢ IOCTAr

¥ 1p

ARTHYE-

OBKOH 3a/1a-

9H ¥ Diy0oKo# mpopaboTkoit 11poGneMsl pa3paboTky W peanusaui Tpebyemoit HMHATATTMOHHON MO-

IENn);
® MacTEp-KJl
HOJIOTHH, METOJIOB 1
® I[IPHMEHCH

THH ¢ NPUMEHEHHEM KOMIIBIOTEPHEIX IIPE3CHTAMH M JEMOHCTPAIMOHHBIX POJHKOB
npoekropa unu IBM);

@ TCXHOIIOTHA DPA3SBHTHS KPHUTHYCCKOT'O MEIIIICHHSA (HpI/IBI/ITHe CTYICHTaAM HAaBI

4ECKOM OLIEHKH pasp

* ur(GOopMALHOHHO-KOMMYHUKAIHOHHLIC
TEXHOIIOTUH JUIsi MOHUTOPUHIA TEKYIel YCIEeBAEMOCTH CTYIEHTOB H KOHTPOIA 3HAHHI);

6. OIIEHOYH
IMPOMEKY

HbI U YUE]
PABOTHI C

a) Bonpocsl peiiTur
Bonpocsl pe

acCBl (IeMOHCTpAlUs Ha IPAKTHYSCKHX 3aHATHIX MPUMEHEHHS IIf
MHTallHOHHOTO MOJICTMPOBAHs Ha KOHKPETHLIX 3anayax (kefcax);
W MYJIETUMEIHA TEXHOIOTUH (IpOBeICHUE JIEKITHOHHEIX U CEMUHS

A0OTAHHEIX HMH HMHTAIHOHHEIX MOJIENEH);

TEXHOJIOTHH (IpUMeHeHHe HH(Of

bIE CPEJICTBA JUISl TEKYIIEI'O KOHTPOJISI YCIIEBAE
'TOYHOI ATTECTAIIN I10 UTOTAM OCBOEHMSI TC]
FHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTE,)
TYJIEHTOB

Ir-KOHTPOJIA:

ATHHr-KOHTpoast Nol:

ik B ues
THX OTpaciieidl HayKu
a) UCTIOJB30}
0) xoopuHa
MOCTE HEJIUH
B) IIpOIIaraH)
2. Hazor
: [Ipus
JUTCSL B TBEPJIOM CC
4. Haiite on

5.
HHM3MY «CBEPXY-BHH
6. Has

B yeM 3axmiodaercs npuHIHI (QOPMHUPOBAHHS HAHOMATEPHAIOB IO Me

M BEI BHJTMTE TIIABHYIO IPUYUHY BBIACNICHHS HAHOTEXHOMOTHI OT
[ H TEXHOJOTH:

SAHHS KpaiHe MaIblX pa3MepoE;

JIEHOE H3MCHCHHE CBOUCTE MATEPUAIOB, YTO 0GYCIABIMEAST peasIn’
€HHBIX H YHUKaIBHBIX 3D (PEKTOB;

1a B CMH

e/IMTe IPHMEP TUCIEPCHBIX CPell, B KOTOPBIX J¥cHepcHas (aza H:
CTOSIHHH, & CPEJia — B XKHJIKOM:

pezenenne pasmepHoMy s dexry. [IpuBeauTe npuMeps:

3. KaxpmMu METOJaMH MOKHOQ 3TO OCyH_IBCTBI/ITB?
DBUTC METOHABI OIIPEACIICHUS Pa3MEPOB HaHOMAaTCPHUAIIOE

BUTE H3BECTHBIC BaM (hOPMEI HAHOCTPYKTYPHPOBAMHEIX MATEPHATIOR:

HEMOB, TEX-

PCKAX 3aHI-
s TTOMOIIBIO

IKOB KPHTH-

MAIHOHHBIX

quTﬂ,
[(HILID-
ILHOH

pyr

yeH

'KO%-

Xl




Bonpocen! peiiruur

FISOHTP O No2:

1. Jatite o
2. OrHecH?
- OJIHOMEPH
-JIBYMEPHBIC
-TPEXMEpPHL
-MHOTOMEPE
U TUCIIEPCH
-HYJIbMEPHB
-0JITHOMEPHL

-ABYMCDHEIE,

-TPEXMEpPHE]
= [pmui
JUATCS B JKHIKOM CO

4. [laiire ol
5. B ue
HU2MY «CBEPXY-

NpeaelieHue TEPMUHY «HAHOYACTHIAN

[¢ HAHOTPYOKH IO Pa3sMEPHOCTH K HYJKHBIM TPYIIIAM:
bIe;

L.
s

¢,

bIE;

OCTH K HY>KHBEIM TPYIIIIAM:
e,

I

;

&

SCIIMTE NIPUMEP JMCIEPCHBIX CPell, B KOTOPBIX AHCIepcHas (aza H
CTOSIHHH, & CPeJla — B TA30BOM:

1penencnne pasmepuomy sexry. [lpusenire npumepr

M 3aKIIOYAeTCsl IPHHIMI HOPMHPOBAHHA HAHOMATEPHAIIOB 10 M
BHM3».  Kaxumu — MeTomamMu  MOXKHO

9TO OCYIIECTR!

6. Ucmonnzopanue HaHOMATEPHAJIOB B APCBHUX ITUBUJIA3AIIHSIX

T HaHOTeX}J

8. Hazosute
9. OnacuocTt

Bonpoen peiiTunr-

0JIOIMH B pOOOTOTEXHHKE:

METO/IbI OIPEIIETIEHHS JUCIIEPCHOCTH MATEPHANIOB
HaHOOOLEKTOR JULST YKHBOH [IPHPOILL

KOHTpOJIa No3:

[

KH, TETEPOCTPYKTYPE

Hanocrp

2. ®usnuxo-
JIYYEBOH 3IUTAKCHH.

3.  OcHoBuI

4,  Ouzmued
MUKPOCKOIIOR.

5. Metobl

CIICKTPOCKOIIHH,

6. Ammapai

7. Tlpumeng
HAHOTEXHOJIOTHH.

8. IpuM

MATEPHAIIOB M (HYHKI

6) Tembl pepeparon:

Puuapn Peiin
HoGenesckas
JperHue nup:
PazpaboTtka P
danTacTHyec
JIHK- 1 PHK-

A S S

YKTYPLI H HAHOTCXHOJIOTHH; HEl.[-IOprﬁKH, OAHOATOMHBIC CJIOH, KB
I 1 CBCPXPEIICTKIH.

XKUMHYCCKHE METOIbI

IOJIydyeHHss HaHooOLeKTOB., (OCHOBBI M

€ KBAHTOBOPA3MEPHBIE 3 (PEKTLI

KHE OCHOBBLI i—)HGKTpOHHOﬁ MHKPOCKOIIHH. Tuner COBPCMEHHBIX 2!
HaHOCTPYKTYPHOI'O HCCICTOBAHHI KJIacTepoB. DU3NYECKHE OCH(

Ypa AT IPOBE/ICHUS IU(DPAKIMOHHBIX HCCIE0BANN HAHOMATepHd
HUE W OEPCHCKTHBBl PA3BHTHA HAHOTEXHOJIOIHH. DMCMEHTHI Me

CHCHHE HAHOMATCPHAJIOB B OTACIBHBIX OTpaciax IPOMEBIIIIIEHHOCTI
HOHIBHOC HA3HAUEHHE:

MaH W HaHOMED;

npemusno dusuke 3a 2010 A. K. Teitva u K. C. Hosocénosa;
ATIH3AIMN 1 HAHOTEXHOJIOTHH;

obepra Oymna (RobertFull) us Bepxiu;

CHE IPUMCHCHUA: HAHOKPY’KKA, HAHOTH(T, HAHOITHITIONE;
HAHOTEXHOJIOI'HH;
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28.

29,
30.
4l

B) Boripocsr k 3aue)

I e ol

9.

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

. MaruutHo-cp
. Cranupyrora
. Mukpocxormus OsimKmero moJ;

HpOMBIHIH@HHBIf;I CHHTE3 MOJISKYII JICKAPCTB U (I)apMaKOJTOT‘I’I‘-IECKHX [npermaparorn

onpeereHHpH GopMel (Guc-menTrabD);

HpHMBHCHH > HAHOTEXHOJIOTHH B KOMHBIOTGPHOI‘/JI TCXHHKE! IICHTPANBHBIC ITPOLIEC

[pumenenne
apdexra);

U3, YIBTPasp

MaraurHas
Bosneiicreue
ToxcuarocTE
Monuropur

Pesynbrarel frayunoro npoekra 7 paMouHoii eBponeickoi riporpammnt 2007-2008 rr 1o

HAHOTEXHOJIOTHH B KOMHBIOTSPHOI:I TCXHHUKE,

. P'ubkue Tonkue sxpane! (THOKHE KOHTAKTEI HA HAHOYTIEPOE);
. [lpuMeHeHne HAHOTEXHONIOT U B TEXHUKE JUISIIEPENaTHOTPOMHBIX 06HEMOB apatin
- KBanToBbie KOMIIBIOTEPE], HAHOTEXHOJIOIMH K HAHOIIIA3MOHUKA,
. Harorexmomo

T'HH K pOﬁOTOTGXHHKa;

. HanopoGoTe! perumukaroper 1 Hx cospanue;
. ATOMHO-CHJTO

Basl MUKPOCKOIIH I,
JIOBast MUKPOCKOITHA,
S DNICKTPOHHAN MHKPOCKOTIHS,

. IIpocseunBalomast HIEKTPOH Has MUKPOCKOIIUSL,
. Manoyrnosoge

paccesHne 1 JHHaMHYeCKOe pacCesiHHE CReTa;

. Ananms TpaGI{TOpI'I]I;I HaHOYaCTHI, JMHAMHYECKOE CBCTOPaCCesIHNIE, CEIMMeHTallH

YKOBLIC METO/BI,

. Penrrenomudpaximornisie MeTo B,
. DNeKTpoHHas

CITCKTPOCKOITHS,

. KonebarensHas MUKPOCKOITHSI;
. Osxe-criexrp
. Helitponnas

CKOTIHS;
AHQpaKToOMeTpHsL;
HEHTpOHOTpad s,

HaHOOOBEKTOB Ha JKUBBIC OPraiu3MEl,
HaHoMaTepHajos,
BO3ACHCTBHS HaHOMATCPHAJIOB Ha JKMBYIO M HEKHUBYIO opupony,

HaHoOEe30IIacHOCTH.

'Y IO JHCLHILJIHHE:

Krraccnukanms IucnepeHbIX CHCTEM 110 arperaTHOMY COCTOSHMUIO,
Kiraccnpuxamus IHCrepeHbIX CHCTEM 110 pazMepam;

MeTob1 Mexa
Merounr a3

HHYCCKOI'0 JUCIICPrUPOBAHUI,
YECKOTO HUCIEPIUPOBAHHS,

MeToapr XUMIYeCKOro IUCIeprupoOBaHI,
Hpuampn GopMupoBaRNsT MaTepHAIOB «CHH3Y-BBEPX»;
CrpyKkTypa HAHOPa3MEPHBIX MATEPHAIIOB;

PasmepHerii 5

Pdexr;

HCCJ’IGI{OB&HHG SJIIEMCHTHOT'O COCTABA HAHOMATEPHATIOR,

Hccnenosanre ha3osoro cocrasa HAHOMATEPHAIOB;

Metoupr uzye
Ipumenenwus
[Ipumenenust
IIpumenenus
Ipumenenus
[pumenenns

€HHS TIOBEPXHOCTH;

HAHOMATCPHAIIOB B IIPOMBILIICHHEIX TEeXHOJIOTHIX,
HAHOMATEPUAIOB B MCIHITHHE;

HAHOMATEePHAJIOR B HAYKE;

HAHOMATECPHAIOB B POGOTOTEXHUKE,
HAHOMATEPHAJIOB B CTPOUTE/IBHEIX TEXHOJIOTHSIX,

WECTKHE

 YGTKO

COPET;

l]fICIZCI/I‘ (GMR-

YPMALHM;

OHIBIH ana-




17. Maremartuue
r) Bonpocer zmw

Knaccuduka
OnTHueckue
OyHKIMOHA)
MexaHu3MBI
Ocobenmnoct
Jlazepnast Ha
Meronl 30H
Metoaer u3y
Jlazepmas a6

=08 e e b b

YUYEBHO-N
HUITJINHE
a) OCHOBHASI
1.  Apaxens
3EPHEBIC METOJEI YIIp
yuebHOe nocobue 1
200500 "Jlazepras 1
MAaTHKa" M CITCeIIHAIIR
nomorun" / C. M. Aj
743 ¢, : mi., Tabn. +
Apaxkensig, A. O. Ky
[SBN 978-5-98704-¢
2.  CrapocTi
yuebroe nocobue / |
- M. : BUHOM. JIg
Reader XI
http://www.studentli
3. Hesonun
B.K.— Dnexrposn.
http://www.iprbooks
0) nomosmy

L.

BOCTH, UH/YIIUPOBAE
M. Apaxemsin [u jip

Brnapumupckuit rocy

JIEKTPOHHAS BEPCHS
3amax
<URL:http://e.lib.vls

2. bapeiOun

CTPYKTYp |DJieKTpoH

mng, H. TI. Tomwun

http://znanium.com/c|

3. Topoxos

H.B. bemakos, A.T. (

CKO€ MOJIEJIMPOBAHIE B HAHOTEXHOJIOTHSX.

1 KOHTPOJISI CAMOCTOSITeNLHOI padoThi:
#1151 HAHOOObEKTOB;

[BHDLIC M KOHCTPYKLMOHHEIE HAHOMATEPHAIILI
M METOLOB KOHCOJIMIAIMHE HAHOMATEPHAIIOB;
HOMOIU(UKAIIMS IIOBEPXHOCTH,

JIOBOH TEXHONOIMH JUIS CO3TANIS HAHOMATEPHATIOR;
HEHIs CBOMCTB HAHOMATCPHAIIOB;

JAITAS TBEPALIX MaTCPHAIOB.

TETOIUIECKOE U THOOPMAIIMOHHOE OBECITEUEH]

O HalpaBIeHUAM noarotosku Oaxamaspuara 200400 (200200) "Orn

TEKCTOBBIe JaHHBIe.— M.: Texmocdepa, 2013.— 128 c.— Pexr

Apaxensiit C.M. MHKPOCTPYKTYpPBI, HAHOCTPYKTYDPbl M THAPOMHAMUYECKIE

Oubimmorexn

XAPaKTOPHUCTHKH HAHOCDEN,

>

pocTa IICHOK M3 Iapa,

{
|
JHTepaTypa:

# C.M. Bpemenue B QeMTOHAHO(OTOHHKY: PYHIAMCHTAIBHEIE O

aBJIAEMOIO TIOTYYCHUS U JIMATHOCTHKH HAHOCTPYKTYPHPOBAHHEIX M
eXHHMKa M Jasepuele Texuonoruu”, 200700 (200600) "d®oTonuka u
noctaM 200200 "Onrorexnuxa" u 200201 "Jlasepuas TexHUKA W Jie
vakensa [u ap.] ; mog o6, pex. C. M, Apakensina .— Mocksa : JTor
1 anexrpon. onr. guck (CD-ROM) (211 M6) .— Bubmmorp. B koHIe
ueprk, B. I'. IIpokowes, B. I'. Pay, A. I". Ceprees - nperoiasares
12-2. Bubnuorexa Bal'yY
1 B.B. Matepuainsl 1 METONBI HAHOTEXHONOIHH [DIEKTPOHHbI
3. B. Crapoctun.-4-e usj. (911.).-DIeKTpoH. TekcToBble mas. (1 (atin
Goparopus smanuit, 2015, - (Hanotexuosnorun).-Cuctem. TpeGosa
] SKpaH 10", ISBN D78-5-9
brary.ru/book/ISBN9785996326013.html
B.K. Kpanrosas (pu3nKa B HAHOTEXHONOTHH | DIIEKTPOLHEL pecyp

hop.1u/16975.— DEC «IPRbooksy, mo apOJIIO
reJILbHAasI JuTeparypa:

HBIC JIa3EPHBIM H3JIYYCHUEM Hé IMOBEPXHOCTH TBEPALIX TEJl © MOHO

napeTeennbii ynusepenrer (Bul'Y), 2010 .— 144 c.
.— bubumorp.: ¢. 133-144.— CBoGOHBIH H0CTYT B 2IEKTPOHHBIX
Adobe Acrobat Reader ISBN  978-5-9984-0
l.ru/bitstream/123456789/3067/1/00698 . pdf>. Bubnuorexa Bal'y
A. A. Bappibun, A. A, OU3HKO-XMMHS HAHOYACTHI], HAHOMATCPHE,
HBIH pecype] : Yued. mocoGue / A. A, bapri6un, B. A. baxtuna, I
pra. — Kpacnospex @ CDY, 2011, - 236 ¢. - ISBN 978-5-7
atalog.php?bookinfo=441543
B. A. Marepuans! u ux texnosnorun. B 2 u. U, 1.: Vuebuuk / B./
Cxupraanse; Hox pex. B.A. Topoxosa. - M.: HAL MHDPA-M; Mnu

D un., tabn. -
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nue, 2014, - 589 ¢.

http://znanium.com

4. Topoxor

ap; [og pexn. B.A.
1/16. - (Brrciee

http://znanium.com/

B) IIporpan

wi; 60x90 1/16. - (BO: Bakanaspuar). () ISBN 978-5-16-00953
catalog.php?bookinfo=446097

bOpasopanue: bakanaspuar). (meperer) ISBN 978-5-16-009532
catalog.php?bookinfo=446098
avuoe obecneuenne 1 Mnrepuer-pecypent

TeXHOJIOTHYECKUE mopran: http://www.nanonewsnet.ru

TeXHOJIOrHYecKoe coobuecrso HanoMerp: hitp://www.nanometer.1

3 B. A, Marepuainsl i ux texuojoru. B 2 u. U. 2.; Yuebuauk / B.A.
‘'opoxosa. - M.: HUI[ MH®PA-M; Mn.: Hoe. 3nanue, 2014. - 533 ¢.: |

300 sk,
[0 HOXOB 1
» 60x90
00 axs,

i
51115

xoMmanun «HT-MIAT»: http:/www.ntmdt.ru

1HCKOe O0LIECTBO CKAHMPYIOUIEH 30H0BOH MHKPOCKOIIMH M HAHO
www.nanoworld.org

1. Hano
2.  Hanmo
3. Caiir
4.  Poccr
http:/.
Pecypcenr 1]
l. http:
sintez
2. http:/
vvede
3. http/

nanor
vesch

8. MATEPHA.

Jleximonueie
SKIMOHHBIX CHCTEM,
Aymuropuun
NBIOTePaMHU, 00BE)
XOAHMBIM CHCTEMHE]
IIEHTpA.

s1 MUCTAHLIHOHHOIO OCBOGHHUS Kypca, pasMellleHHble Ha caliTax:
fwww.kodges.ru/nauka/popnauka/188653-nanostruktury-i-nanomate
-svojstva-i.html;

www.kodges.ru/nauka/obrazovanie/ 37226-nanotexnologiya-v-yele
nie-v.html;
www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sinte

estvo_b33b80d27{8.html;
NbHO-TEXHUYECKOE OBECIEYEHWE JIMCHMATITHH LI
ayMMTOPHH, OCHAINEHHBIE JIOCKOM (IIst MeIa Uin MapKepa), JKpan

MPOEKTOPOM B HOYTOYKOM,
JIs1 TIDOBC/ICHUS 3aHATUH, OCHAIIEHHDIE COBPEMEHHBIMH IEPCOHAI

PjIHéHHBIMI’I B JIOKQIBHYIO BBIMHCIHTEILHYIO CETh U YEKOMITJICKTOBAI

M 1 IPUKIATHBEIM OPOTrpaMMHLIM O6GGH€E{SHH6M, ayJUuTOPHUH BLIYHC

azmernyh-materialov-pri-vozdeystvii-moschnyh-potokov-energii-na-

reXHOJIOIM:

rialy

ctronike.-
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Pabouas mpor

Hanpasineruo 12.03.

Pabouyro mporpamm

Penenzent
(mpencraBuTelss pad

Vi #
Q;Z/7 /2/7/%_;,&'7«2

IIporpamma paccemor

IIpotokon Ne 14

SaBeayroNHi Kahempoi

PaGouas mporpamm

Hanpasienust 12,03,

ITporokon Ne I

Ipencenarens Komu

Pa6owas niporpamma

IIpoToxon 3acenann

3aseayroutyit kadeapoi

Pabouas nporpamma
I1porokon 3acenarus

Sapepyiomyii kadej

Pa6oyag mporpamma

IIporokomn 3acenanus

JaBe/lyoluii kaje

CCHH

(®HO, noanucs)
JUCT IMEPEYTBEPKJIEHM S
PABOYEN IMTPOT'PAMMBI JIACHMTLTHHDI

omobpena Ha y4eOHBIH TOJT

paMMa THCIUIITMHBL COCTABJICHA B COOTBETCTBHH € TPeOORBAHUIMIE @}FC@)C BO rno
05 Jlazepuas TexHiKa U Ja3epHbIe TEXHOJIOIHH
/“‘ ,/ T I
y cocTaBun gouent xad. PullM Kyrposckas C.B. A‘é L %g
(®UO, nojuue) =
0TONATEIIS) 4% 2 e i X Mgﬁ@»ﬂ .
v (mecTo paﬁoﬂﬁ, NOIBKHGCTL, BHO, MOATCH) ‘:/
rpena u o106peHa Ha 3ace/laHuu Kacpe;[pbx DullM
OT /.3 40 /b roja o
/ Apa]‘enéﬂﬁ C.M.
£ (®HO, noanwuce) :
1 paceMoTpena ¥ ofoOpeHa Ha 3acefaHud yIeOHO-METOMMeCKOH ijo THCCHH
05 JlasepHas TexnmKa ¥ JIa3epHBIC TEXHOIOTHHU
OT /ﬂg) //67 //{foﬂa %7 :
f Ape 1{6}5[51 qH C.M.

1 kadpeapsr No oT roja 5
oo0peHa Ha _ yueOHBIH 101 ;
kadepsr No oT rojia
DOH |
omobpena Ha yueGHBIH T/
kadenper Ne oT roja i
YOI




