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1. TLIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS ITO TUCLHUTIIMHE

—

dopmupyeMbie KOMIETEHUMH

Ne | Koz komneTeniuy |

Komnerennus

TpebosaHus K pesyibTaTam 00y4eHns!

NomenpodeccuoHatbHbIe

OIIK-2 CrnocoOHOCTRIO  TIPUMEHATD
COBPEMEHHBIE METO/bI HCCIIe-
NIOBaHMsl, OLICHMBATh M Mpea-
CTaB/ISATH PE3YJLTATh! BBIMOJ-

HeHus paboTsl.

B pesymsTaTe OCBOCHMS IMCUMILTHHBL 00y-
YaIOLLUCs JI0JDKEH

3HaTh: COBpPEMEHHbI YPOBEHb Pa3sBUTHS
HAHOTEXHOJIOIHi; COBPEMEHHBIE METO/IbI
uccieioBaHks B 001aCTH HAHOMATEPHAIOB U
HaHoTexHonorui. Hanomarepuaibl, HX
cTpykTypsl  cpoiicTBa. Hampasnenus B
HAHOTEXHOJOI'MH [0 TPOU3BOACTBY HAHO-
MaTepuanos. MeTozpl U cnocoOs! momye-
HUsl HAHOPA3MEPHBIX MOPOMIKOB. TeXHOJI0-
THUM TOJIYYEHMS] W3JEHi M3 HAaHONOPOLI-
k0B, MeTo/Ibl HHTEHCHBHOM MIaCTHYECKOM
nepopmanun 1o GOPMUPOBAHUIO HAHOCT-
PYKTYpHBIX M3fenuii. MeToasr 1 crocobbt
MO CO3JaHMI0 HAHOCTPYKTYPHBIX CJIOEGB Ha
MOBEPXHOCTHOCTH M3zenuii. [IpuMeHenue B
HACTOSIIEE BPEMsi B MPOMBILLIEHHOCTH Ha-
HOTEXHOJIOTHIA 1O MPOM3BOJCTBY HM3MeNHuii
C HAHOCTPYKTYPaMH.

VYMerb: OLEHHBATL U IMPELACTABIATE PE3YJib-
TATHL, 4 COOTBETCTBEHHO W MPUMEHSTh TAKHE
HAHOTEXHOJIOTHH, KaK [OJIy4eHHe M3/eNIHid
U3 HAHOTOPOIIKOB, (OPMHUPOBAHME HAHO-
CTPYKTYPHBIX M3JCNUH MIACTU4ECKOH 7ie-
(opmanmeii 1 co3laHue HAHOCTPYKTYPHLIX
CJIOEB HA MOBEPXHOCTH H31eJus, HTO pe-
aJIbHO B HACTOsILIEE BpEMsi B YCIIOBHAX Ma-
ITHHOCTPOUTEIbHBIX MTPOH3BOICTB.
Baagerb: oOIMPHLIMU 3HAHUSIMHA B obuac-
TH WCCIENOBAaHMSl HAHOTEXHOJOTMH M HX
TPUMEHEHUS B TIPOMBILIJICHHOCTH; HaBbIKa-
MU HMCHONB30BAHMS H3IENNH, W3rOTOBJIEH-
HBIX U3 HAHOMATEPHAIOB IO HAHOTEXHOJIO-
THAM.

2. MECTO JJMCHUILIMHBI B CTPYKTYPE OBPA30BATEJILHOH
ITPOI'PAMMBDbI

CozepiKaHue AUCLMIUTHHBI CITYXKUT OCHOBOH Ui M3YHCHHA CIICAYIOHHX JACLIMII-

JINH:

Ne HauMeHOBaH!e JHCUMILIMHbI (MOTys)
1 HaykoemKie TEXHOIOIMH B MAIIHHOCTPOCHHUH
2 MHCTPYMEHTAIbHbIE CHCTEMbI MAITMHOCTPOUTEILHBIX NPOUSBOACTE




3. OFBEM JIMCIIATLJINHBI
Obnras TpyA0EMKOCTh AUCIMILTAHBI COCTaBnAeT 3 3a4. eaunuil, 108 yvacos.

Buzn yueGHoi paboTsl Bceero Cemectp
4acoB Ne 1
OO6was TpyA0eMKOCTb AMCLIMILIMHbI, 4ac 108 108
KonrtakTHas paéora (AyAHTOpPHbIE 3AHATHSA), B T.'4.: 31 51
JIKLIMH 17 | 1A
nalopaTopHble - -
MPAKTHYECKHE 34 34
CamocrosTesibHAs paboTa CTYJAEHTOB, B TOM YHCJIE: 57 57

KypcoBoii mpou«T - =

Kypcosas pabora — -

PacueTHO-rpaduueckoe 3anaHus - =

HMuauBuayanbHOE JOMALIHEE 3alaHIE - -

Jpyeue 6udvi camocmosimenvHon pabomsi 57 57
dopma NpoMEKyTO4Has aTTeCTaLus
(3ayer, 3K3aMeH) 3a4er 3a4er

4. COIEP KAHHUE JNCIHUITIJIMHBI
4.1 HaumeHoBaHue TeM, UX COAEPKAHIE H 00beM
Kype _1 Cemectp_1

O6bemM Ha TeMaTHYECKHI
pazzen no BuaaM yuebHoii
HATPY3KH, 4ac

Ne Haumenosanue pasaena
n/n (kpaTkoe copep:kaHHe)

H
CamocTosTenbHas

[NpakTuucckue
3AHSTHS
JlaGoparopHsie
3aHATHS
pabora

Jle

1. Bsenenmue. IlonAaTne u pa3euTHe HAHOTEXHOJIOI U

Hanomup n nanopasmepsi. Mcropus passutus HaHOTEXHO- | , 5
goruii. HanorexHnonorust — obaacte Hayku ¥ texHukd. O0b-
exThl HaHOHaykH. COBpeMeHHBIH YpOBEHb pPa3BHUTHUsS HAHO-
TEXHOJIOTHH.

2. Hanomarepuanbl ¥ UX CBOMCTBA

Hanomarepuanbl: HAHOYACTHIIBI, HAHOMOPOUIKH, HAHOTPYO- 2 4 B 7
KH, HAHOBOJIOKHA, HAHOKOMIIC, ‘UTHI U AP. AMOpP(hHBIC U KpH-
crajumndeckue meramutsl. CMelaHHble CTPYKTYPbl — amMopd-
Hasi OCHOBA ¥ 00Pa30BABLIMECS B HEil KPUCTAJUIBL

CgoiicTBa HaHOMaTepuanoB — (QU3MKO-MEXaHUUYECKUe, Ten-
JIOBbIE, DJIEKTPHUYECKHUE, MATHUTHBIE U 1IP.

3. Hanorexnonoruu. Meroasl 1 criocoObl N0/1y4€HUsi HAHOMATEPUAIOB

MeTozbl MOPOLIKOBON METAJUIyPriM MOJy4€eHHs HaHOTO- 4 12
POLIKOB: MEXaHHYECKOE H3MEbYEHHE, XHMIHYECKHe U (PU3H-
geckue MeToabl. CriocoOb! PU3NIECKOro METOA NOayYeH s
HAHOMATEepPHUaJIOB: — PACHbIUICHHE PACIIaBOB; — HCMAPEHUs-
KOHIEHCALIMHU, — BAKYyM-CyOIMMaIiMOHHON TEXHOJIOTHH, —




UCTIONBb30BaHKe TBEPAO(A3HBIX NpeBpalleHuid. XuMU4YeCKHe
CrocoObl CUHTE3a HAHOCPEl: — OCAXK/ICHUs, — COOCAKICHHS,
— 30/Ib-TeJIbHBIN; — ra30(a3HbIX XUMUYECKUX PeaKLHi.
MeTtoabl KOMIAKTHPOBAHMS M3J€IMH W3 HAHOPa3MEPHBIX

MOPOUIKOB.
[ToBEPXHOCTHbLIE TEXHOJIOIMH I10 CO3LAHHMIO HAHOCTPYKTYP-
HBIX CJIOEB.
4. Ilpoaykiusi HAHOTEXHOMIOTHiA
O6beMHbIE HAaHOCTPYKTYPUPOBAHHbIE MaTepuanbl — CTaju, | 2 6 — 8

TUTAH W €ro CIUIABbI, aJIKOMHIiteBbIe cruaBbl U ap. Hanoma-
TepHasbl CUCTEMBI yiepoo-yziepod. MoHoCTainiHas Tex-
HOJIOTMs1, TPOAYKLIMS, 110JIy4aemMast 110 3TOk TEXHOJIOTHH.

5. TlpumeHeHHe HAHOTEXHOJIOTHIi B Pa3JIMYHBIX OTPACIAX
Hanosnextponyika. HaHO3jeKTpOHHBIE yCTpoiicTBa. Onek- | 2 2 - 5
TpoHuka Ha HaHoTpyOkax. Hanodoronuka. HanopotoHHbie
ycrpoiicTBa. [IpuMeHeHHe HAHOTEXHOIOTHW B KOMITBIOTEp-
HO#l TEXHHKE.

6. HaHOTEeXHONOrMH B MALIUMHOCTPOEHUH

3HayeHre NMPUMEHEHUs HAHOTEXHONOTHMIl B MalIMHOCTpoe- | 2 2 — 5
Huu, PazBuTHe HAHOTEXHONOrHH B MamuHocTpoeHun. Ilep-
CIIEKTHUBBI PAa3BUTHSI HAHOTEXHOJOTHI B MAIIMHOCTPOEHHH.
7. IlpumeneHne HAHOTEXHOJIOTHH B MALUMHOCTPOEHUH

O6nact¥ TPUMEHEHHs HAHOTEXHOJOrMH B MAlIMHOCTpoOe- | 3 6 == 10
HuM. HaHoTexHOnOruM B aBTOMOOMILHOM MPOMBILLIIEHHO-
cru. TeXHONIOTHH MO HAHECEBIIO MOKPLITHH M3 HAHOMOPOLI-
KOB Ha [OBEPXHOCTH 3JIEMEHTOB MOAMMMHKKOB. HanoTex-
HOJIOPMM B M3TOTOBJIEHWM PEKYIIUX WHCTPYMEHTOB HOBOIO
rokosieHust. CBepXBbICOKONPOYHbIE NPYKHHBIL

HUTOIO | 17 | 34 - 57
Ipumeyanue: 6 KONOHKY « CAMOCHIOAMENbHAS PADOMAY 6X00AM NOO2OMOBKA K ACKYUOHHBIM,
RPAKMUYECKUM, TADOPAMOPHBIM 3AHSMUAM.

4.2. CoaepmaHue NpaKTHIECKNX (CEMHHAPCKHUX) 3aHATHH

Ne Haumenoranue Tema npakTHYeCKOro (CeMHHapCKOro) K-Bo K-Bo
n/m | pasjena AUCLUTIHHbI 3aHATHUSA YacoB | 4acos
CPC
cemectp Ne 1
1 | Beenenue. ITonste 1 | CTaHOBJNEHWEe HAHOTEXHOJIOIMHM Kak 00- 2 2
pa3BUTHE HAHOTEXHO- | JacTs Hayku. UTo Bmepen ompenenuo Ha-
JIOTHi HOH4YKY — TTO3HAHHME MM NOTPEOHOCTH?
2 | Hanomarepuansi u ux | ATombl. MosiekyJibl. JJMCNEPCHBIE CHCTEMBL. 4 <
CBO#iCTBA Knaccudukaips 1UCIepCHBIX MaTEPHASIOB.

KpucTammieckoe CTpOEHHE TBEP/IbIX TEJL.
CTpyKTypbl HAHOMAaTEPHAJIOB.

3 | HaHOTEXHOJOTHH. MeXaHOXUMHYECKHIT CITOCOD M3MeNbYEHHsL. 12 12
MeTtoab! 1 criocoOs! [Tponykums crnocoba. Meron meToHaLMOH-
MONYYEHUSt HAHOMATe- | HOIO CHMHTE3a TNOJy4eHHs HAHOMOPOLIKOB.
puanos Metonel  GU3MHECKOr0 AMCIEPrUpOBaHUNA

MOJy4YeHus: HaHOMaTepHanos. MeTojibl Xu-
MHUYECKOro JMCMePrupOBaHUSl CUHTE3d Ha-
HOcpen. MeToabl 3JIEKTPOXHMHYECKOrO TI0-
AydeHHs HaHomartepuanos. Mertonsl noy-
YeHHsT HAHOMATEepPHAJIOB IIYTEM COYETaHHs




XHM THECKHUX 1 (PU3MYECKUX NPEBPALICHHI.
Meroner nmactuueckoit nedopmarmu  no
(OPMHMPOBAHUIO HAHOCTPYKTYPHBIX H31e-
JIUH,

Merozbl ¢ MCMOJBL30BAHHEM aMOP(hH3ALINH.
HaHOCTPYKTYpHBIE HEMETAUIMYECKHE I10-
KPBITHS.

MeTtonel HCCaen0BaHIs HAHOMATEPHAJIOB.
TexHuka a9 HAHOTEXHOJIOT M.
IIpoBenerne KOHTPOJILHOM PaboThI.

[Tposepka pador.
4 | Ilpogykuust HAHOTEX- ITomamepnbie Hanokomno3uTsl, [Ipenpern — 6 6
HOJIOTHH noJty(pabpHKaThl NOJHMEPHBIX KOMIIO3UTOB,

HX CTPYKTypa, CBOICTBA, TNPUMEHEHHE.
ITponyxuusi TpuOOTEXHHHECKOrO Ha3HAYe-
HUSA, UX CBOICTBA, MPUMEHEHHUE.

IIpc .eneHne KOHTPOJIBLHOH PabOTHL

ITpoBepka pabor.
ITpesenTauusa pedeparTos.
5 | Ilpumenenue HaHotex- | Hamosnepretuka. TIpuMeHeHHe HaHOTEX- 2 2
HOJIOTHIT B pa3NUYHBIX | HOsOruit B snepreruxe. [Ipoaykius, mpous-
oTpacisix BOAMMAsA IO HaHOTexHomorusMm. HaHorex-

Hosoruu [ obecrnedeHusi O€30TIacHOCTH.
[IpumeHeHHe HAHOTEXHOJOTWI W HAHOMa-
TepUaJioB B cucTeMe Oe30MacHOCTH Ha
MIPEANPUSTHIX MAITHHOCTPOEHHS.
[IpoBenenue KOHTPOILHOH pabOTHI.
ITporepka pabdor.

6 | Hanorexnonoruu B Kuntouesnre mpoOneMbl pasBUTHS HAHOTEX- 2 2
MAaIMHOCTPOEHHHU Hosioruit B Poccun. Pecypcocbeperatorue
HAHOTEXHOJIOTHH MalUlMHOCTPOEHMS.
ITpr ~epenue KOHTPONBHOM PaboTHI.

ITposepka pabor.
[TpesenTauus pedepartos.
7 | Ilpumenenue I'upapodobubie noxpeiTis. HanomaTepuasbt 6 6
HAHOTEXHOIOTHIA AU 3QLMTHBIX ¥ CBETOHOIVIOMAIUX 110~
B MAIIMHOCTPOEHUH KpbITHIT. HaHOTEXHOIOrMN ¥ NOMIIMITHUKH.

HMHCTPYMEHT M3 HAaHOMOPOLIKA KyOHuecko-
ro Hurpuaa Gopa — HKHB. Texuonoruu
MOJNyueHus: KOMOWHHMPOBAaHHBIX TBEPIO-
CIUIABHBIX MHCTPYMEHTOB, BKJIHOYAKIIHN
HAHOKPHCTANIMYECKME  BIEeMEeHThl  Ccy6-
cTpykTyph! KapOouaHoii WC- dase u cBsiske.
Texnonoruu ropsiueil HaBUBKH MPYIKUH.
IIpoBenerne KOHTPOIBLHOH paboTHL.
ITposepka pabor.

I[Tpezenrauus pedeparos.

HTOI'O: 34 34

4.3. Copeps:xkanue J1a00pPaTOPHBIX 3aHATHI

Y4eGHBIM MIaHOM M paboueii IIPorpaMMoil MpoBeICHHE TabOPATOPHBIX 3AHATHIL
HE MPEIYyCMOTPEHO.




5. ®OH/] OLIEHOYHLIX CPEJICTB I IIPOBE/IEHNSI TEKYIIEI'O
KOHTPO.JIH YCIIEBATMOCTH, ITPOMEXYTOYHON ATTECTALIUUA
MO UTOI'AM OCBOEHUSA TUCHUILIMHBI

5.1. [lepeveHs KOHTPOJBHBIX BOIPOCOB (THIOBBIX 32 JAHHI)

HaunmeHoBaHue
paszena AUCLUIJIHHDL

Conep:kaHue BOIPOCOB (TUTOBLIX 3aaHuii)

Beenenue. [lonsTue u
Pa3BHTHE HAHOTEXHO-
JIOrui

Yro takoe naxorexnoiorma? Hauano nanorexnonoruit. Korma Obui
seenien TepmuH «HanorexHonorus»? Kakosa pasMepHOCTb HaHO-
mupa? Kakue matepuabl Ha3bIBalOTCA HaHomarepuanami? Texnu-
Ka Ui MCCenoBaHus HaHomarepuasios. ITouemy BbiOpaH s Ha-
HOMATEPUANIOB AHANa3oH pasmepos oT 1 10 100 Hm?

Hanomarepuansl 1 UX
CBOICTBA

| Uro Takoe aucriepcHbic cuctembl? B kakux arperaTtHbiX COCTOAHMAX

MOryT ObITh aucriepcHsie hassl H cpeas? UTO Takoe MOPOMIKH U Hac-
munp? Knaccudukauus nopomkos no pasmepam. Uro Takoe Kia-
creprl? Kakme marepuajibl OTHOCATCA K HAHOKPHUCTAIUTHYECKHM?
Kna cudukalus no MepHOCTH. JIMCEPCHOCTS.

YT0 Takoe ATOMHO-KPHCTALIHYECKOe cTpoeHne MeTannos? OcHOB-
HBIE THIbI KPUCTALTMYECKHX perneTok merannos? Kakue meransl
HA3BIBAIOTCS MOJUKPUCTAIUTHIECKHMH? UeM OTIMYaroTes KpUcTa-
nuTel (3epHa) OT kpucTawios? OT Yero 3aBUCHT BEIMYMHA 3epHA B
verannax? Kakumu cBoiicTBamu 06Jaal0T HAHOMATEPHAITbI?

HanoTtexHonoruu,
Meronbl 1 CrocoObl
TOJIy4€HUsl HaHOMaTe-
pHasios

OCHOBHBIE TPYyMIbl noxy4eHns Hanomatepuanos. Iloayuenne Ha-
HOTMOPOIIKOB METOAAMH IOPOLIKOBOH MeTantypruu. Uro nexur B
OCHOBE MEXAHHYECKHX METOIOB MOJydeHUs: HaHoMaTtepuanos? Hro
JEKUT B OCHOBE (DM3MYECKHX METOJOB TIONy4YEeHUA HaHOMAaTepHa-
71087 YTO NEXKUT B OCHOBE XUMHUYECKHUX METOIOB INOJYICHHA HAHO-
matepuasios? Kakoe obopyaoBaHUEe MCNOIB3YETCA NMPH MEXaHHHC-
CKOM M3MenbueHun marepuanoB? MeTo[bl KOMIIAKTHPOBAHHUA M3-
nenuii u3 Haroropourkos. Kakue rpynnbl METOIOB MOJy4€HHs Ha-
HOCTPYKTYp B OOBEMHBIX MarepHanax OCHOBaHbI Ha WHTEHCHBHOM
2 -tuueckoi pedopmarun? Uro okaspiBacT BIMAHUE HA MOJIy4e-
aue amophHOM CTpyKTYphl B crutaBax? Ha kakux npoLeccax oCHO-
BaHbl [OBEPXHOCTHbIE HAHOTEXHOJOrWM? ['pynmbr METONOB MOAN-
¢uxaunn nosepxHocTHOCTEH. Kakie HCMOL3YIOTCS METOAbI HC-
crneaoBaHus HAHOMAaTepHanos?

[Tpoaykuus HaHOTEX-
HOJIOT Ui

Kakoii 06beMHbI HAHOMATEPHATT MOXKHO [OJIyMUTh MPHU OHOCTA-
nuitHoi Texuonoruu? Kakue no0aBku BBOAATCA NPU [IPOM3BOJICTBE
HAHOCTPYKTYPHBIX KOHCTPYKLHOHHBIX MaTepuanos? Hweer mu
POMBILIJIEHHOE TIPUMEHEHHE TEXHOJIOTMsT TONYYeHUs YIIIEPOAHOTO
nanomarepuana? Kakoe nmpumeHeHHE MOTYT HAWTH TMOJMMEPHBIE
HAHOKOMITO3UTEI B MpoMbiiieHHOCTH? Kakylo CTPYKTYpy MMEHT
HOBBIe MaTepuasl nperpern? Kakas nponykuus ¢ HaHOMaTepHa-
namu umeer TpubOTEXHUUECKOe HasHadeHue? B uem 3akmovaeTcs
0CODEHHOCTL  YIJIEBOAOPOJHEIX TOKPBITHH, NPUMEHAEMbIX IpH
TPEHHH?

[TpumeHeHne HAHOTEX-
HOJIOTHIT B Pa3JIWYHbIX
OTpacisx

[prveHeHue HAHOTEXHONOTHH B 3nekTponuKe. Kakue KOHCTpyK-
THB..bIe OCOBEHHOCTH MMEIOT HOBbIE HAHOAIEKTPOHHbBIE YCTPOHCT-
Ba? B ueM 3aKmouaercs 0COBEHHOCTb NPUMEHEHHs HAHOTPYOOK B
3eKTPOHHBIX yeTpoiicTax? IIpuMenenne HaHOTeXHONMOrHI B (oO-
toHnke, KakoBbl KOHCTPYKTHBHbIE OCODEHHOCTH HAHO(OTOHHBIX
ycrpoiicte? B uem 3aki04aercs npuMeHeHne HAHOTEXHOJIOTHi B
3HEpreTuke?




6 Hanorexnonoruu Kaxoe 3nauenue umeer npUMeHEHHE HAHOTEXHOJOTMH B MallUHO-
B MALIMHOCTPOECHUH cTpoenun? B dem 3aiouaercs pasBUTHE HAHOTEXHOJOTHMH B Ma-
muHOCTpoeHHH? KakoBbl KIIOYEBBIE NMPOONEMbI PAa3BUTHUA HAHO-
TexHosnorui B Poccuu? KakoBel nepcrnekTUBbl Pa3BUTHSL HAHOTEX-
HOJIOTHI B MAIIMHOCTPOCSHHU?

7 ITpumenenue O6nacti MpUMEHEHUs] HAHOTEXHOJIOTHH B MarmuHOcTpoennu, Ka-
HAHOTEXHOJIOr Ui KM€ HAHOTEXHOJIOTMH MCIOJIB3YIOT U MOTYT OBITh UCIOJIB30BaHbI B
B MallHHOCTPOEHHH aBTOMOOMIIBHO# MPOMBIIITEHHOCTH? KakOBbI MEPCIIEKTHBLI TEXHO-

JIO'MM MO HAHECEHHIO MOKPBITUA M3 HAHONOPOLUKOB HA MOBEPXHO-
CTH 3JICMEHTOB MOAMIHUKOB? TeXHONOrus NpPOM3BOACTBA MHCT-
pymMeHTa W3 HaHomopoumka kybuueckoro uurpupa topa (HKHB).
@p. bl crneunanbHbIE C MEXaHHYECKMM KpelJIeHHeM [UIACTHH,
MMEIOIIMX HAHOCTPYKTYPHOE KOMIO3UTHOE MokpeiTHe. OcobeHnHo-
CTH TE€XHOJIOTHH ropsiueil HABMBKH CBEPXBBICOKONPOYHBIX IIPYXKHH.

5.2. [lepedyeHb TeM KYPCOBBIX NMPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coepaHue U 00bemM

YueOHbIM M1aHOM M pabouel NporpaMMoOi BBINOJIHEHHE KYPCOBBIX padoT (Mpoek-
TOB) 10 AUCLUIUIMHE HE MPEAYCMOTPEHO.

5.3. llepeyeHb HHAHMBHAYAJABHBIX JOMAIIHUX 3a1aHUIA,
pac4eTHO-rpapuYecKuX 3aJaHHUH

YueOupiM 1u1aHoM u padoueii nporpammoit Beinoanenue WJ13 (PI'3) no aucuun-
JIMHE HE NPELYCMOTPEHO.

5.4. Ilepeyennb KOHTPOILHBIX padoT

Lless MpoBeEHUs] KOHTPOJIbHBIX ATTECTAIIMOHHBIX PabOT W BHITIONHEHUA pedepa-
TOB — YCBOEHHE M CHCTeMaTHU3al[usl TEOPETHUECKUX 3HAHHWM, MOJIYYEHHBIX IIPH H3YyUe-
HUH JUCHUIUTMHBI « HAHOTEXHOJIOrHU B MAIIMHOCTPOEHHUHY, UCIIOJIL30BAHUE ITUX 3HA-
HHUI NpU PEIICHUH KOHKPETHBIX 3a4ay.

[TepeucHb KOHTPOJIBHBIX ATTECTALIMOHHBIX PadoT:

1. Hauano nanorexuonoruii. Beeaenuwe tepmuna «Hawnorexnonorma». Hamommp,
Pa3MEpPHOCTh HAHOMATEPUATIOB.

2. Jlucnepcusie cuctemsbl: (hasbl, Cpelibl, arperatHbie cocrosinud. [lopoiku, vyactu-
bl, KJIACTephl, arperatsl, armoMmeparsl. JlucnepcHocts. Knaccudukanms aucnepeHbix
CHCTEM IO Pa3MEPHOCTH M 10 M€, HOCTH.

3. Knaccudukanms HaHOMaTepHasioB N0 KareropusaMm. Knaccupuxanusa CTPyKTyp
HAaHOMaTEPHAJIOB.

4. ATOMHO-KpHCTaJIMUECKOe cTpoeHue mMeTaiop. OCHOBHBIC THIIBI KpHCTaJLIA4e-
CKHUX PELIETOK METaJUIOB. ArperaTHble COCTOSIHMsS MeTaioB. CBOWMCTBA META/UIOB:
AHH30TPONHS, NOJUMOpdHU3M. MoudrKanum MeTaUIOB.

5. AmopdHble MeTaIsl B cruiaBel. M3otpomus amopdubix TBepabix Ten. CpoicTBa
amOopGHBIX METAILIOB.

6. O61mMe NOHATUS O METOJAX M CIOCODAxX MoNydeHHsa HaHoMaTtepHanoB. OCHOBHEIE
TEXHOJIOTHYECKHE TPYIIIbI MOTYy4YECHNA HAHOMATEPHAJIOB.

7. MexaHudecKHe METObl Nojy4eHus HaHoMmarepuasios. [Ipoaykius, pasMepHOCTS,




(hopMBL.
8  duznueckue METObl MOJNy4YeHHs HaHOMAaTCPHANOB. [TpomyKumsi, pasMepHOCTb,

opmbl.
0 XWMHUECKHE METOJbl MOJY4YEeHHS HAHOMATCPHAIIOB. [TponyKuus, pa3MepHOCTb,

(hopMmBL.

10. MeToapl KOMMAKTHPOBAHUS HM3/€/IMH U3 HAHOMOPOIIKOB: (hopMOBKa, CIICKaHKE,
COBMELIIEHHBIE MTPOIIECCHI.

11. MeTobl ¢ HCIOJIb30BAaHKEM aMOPQU3ALMK MOy HCHUSA HAHOCTPYKTYPHbBIX MaTe-
puasos. M3aenns, NoIy4aeMeIe ¢ HCIOMb30BAHMEM amopduzanuu.

12. TlokpbiTHE MOBEPXHOCTHOCTEH € HCIOIB30BAHHEM Pu3UUECKUX ¥ XAMHUUYECKUX
MPOLECCOB.

13. HaHOCTPYKTYPHBIE HEMETAUTHYECKHUE MOKPBITHA — METOA MHKPOAYTOBOTO OKCH-
auposadusi. OcoOEHHOCTH nporecca.

14. TTomaMepHble HAHOKOMITO?HTBI. [IpyMeHeHre TOJMMEPHBIX HAHOKOMMO3HTOB B
IPOMBILLITIEHHOCTH.

15. CrpyKTypa HOBbIX MarepuaioB — Npernperos. [lepcrieKkTHBAa NPUMCHEHHA MPETpe-
roB KaK MOJUMEPHBIX KOMITO3UTOB.

16. [IprMeneHHe HAHOTEXHOIIOTHid /TS obecnieuenust 6€30MaCHOCTH.

17. 3HaueHue TPHMEHEHHS HAHOTEXHOJOTHH B MAMIMHOCTPOCHHH. [TepCreKTHBBI
pPa3BUTHSL.

Temaruka pedeparos:

| . Pa3Butue (yHOAMEHTABHBIX U NPHKIAAHBIX MpeICTaB/ICHUH 0 HaHOMATEpHalax U
nagoTexHonoruax. MccieoBanus sBIeHAN, TPOUCXOAIIMX B CTPYKTYpax © pa3zmepa-
mu menee 100 aMm.

2. Kareropun HaHOMarepuajoB. POpMBI JHUCTICPCHBIX (a3 B peaylbHbIX CHCTEMaX.
JIMCIIEPCHOCTh HYJIBMEPHBIX, TPEXMEPHbIX, IBYMEPHBIX H oaHOMEpHBIX Ten. MaTepua-
JTbl, OTHOCSIII(MECS K 3THM JMCHEPCHBIM CUCTCMAM.

3. TIoNMKPHCTALINUECKHE CTPYKTYPBl METAJLIOB. OmyMumsl KPUCTAILTHTOB (3€peH)
TBEpABIX TEJ OT KPHCTAIUIOB. BIMAHME HA MEXaHMICCKHIC CBOICTBA METAIIOB Pa3MEPOB
3EepEH.

4. KpucTalnnudeckue CTPYKTYPbI yIIIepeHoB W HaHOTPYOOK. CaoiicTBa (Qyiepe-
#oB. OIHOC/IOHBIE ¥ MHOTOCJIOWHBIE YTJIEPOIHbIC HaHOTPyOKH. VX mpuMEHEHHE.

5. Muoroo0pasue QU3MKO-MEXaHUUECKHX CBOWCTB HAHOMATEPHATIOB. 3aBUCHMOCTD
CBOMCTB OT HAHOTEXHOJIOTHUH.

6. IlogydeHHe HAHOMOPOLIKOB METOAAMH OPOIIKOBOM METaUIypriu: MeXaHude-
CKUM M3MeTbueHreM, (PH3HUECKUMH ¥ XHMHYECKUMU METO/IaMU. @®opMBbI OJYHACMBbIX
HAHOTIOPOIIKOB.

7. I'pynna METOAOB MOJY4EeHUs HAHOCTPYKTYPHBIX MaTepuaJiOB MHTCHCHBHOM Iijia-
cTHUECKOM edhopMalmeil: KpyueHUe 1oL BRICOKHM JaBICHUCM, paBHOKaHAJIBHOE YIJIO-
BOE MPECCOBAHME, BCECTOPOHHSS A30TEPMHIICCKAst KOBKA. OcoOEHHOCTH MPOIIECCOB.

8. [ToBepXHOCTHBIE TEXHOJIOIHHA M0 CO3/]AHHIO HAHOCTPYKTYPHBIX CJI0€B B BHIC M0~
KPBITUI 1 HATIBUTIEHUH. [ PYTIIbl METOZOB MO IU(HIKALMHA TTOBEPXHOCTHOCTEH.

0. MeTo/Abl HCCIEIOBAHHA HAHOMATEPHAJIOB. SJICKTPOHHAA MHKPOCKOIIHUS, CIIEK-
TpAbHBIE, CKAHHPYIOLIME 30HAOBbIE, CKAHHPYIOMat TYHHETbHAS MUKPOCKOIHUA.



10. O6BeMHbIE HAHOCTPYKTYPHBIE MaTtepraisl. OcoGeHHOCTH OAHOCTAIMHHON TEX-
HOJIOTMH MONy4eHusi 00beMHOr0 HaHOMaTepHasia yenepoo-yznepoo. Ilonydyenue Kpyi-
HOraGapUTHBIX W3JEMil B IPOMBIIITIEHHBIX MaciITabax.

11. Hanosnextponuka. IlepciexriBsl passutus. [IpuvMeHeHus HaHOTPYOOK B HAHO-
9JEKTPOHHBIX YCTPOMCTBAX, UX KOHCTPYKTHBHBIC 0COOEHHOCTH.

12. Hanodorouuka. Tlepcriextussl passurus. Hanoporonusie yCTPOHCTBA, UX KOH-
CTPYKTHBHBIE OCOOEHHOCTH.

13. TIpomykuus ¢ HAHOMATEpHAIaMu TPHOOTEXHHIECKOTrO Ha3HAUCHHU. [ToxpbiTus ¢
Hu3kM ko duimentom TpeHus. OcoOeHHOCTH YrI€BOAOPOAHBIX NOKPBITHH, NPUMeE-
HAEMBIX MPU TPESHUH.

14, O6acTh TPUMEHEHHS HAHOTEXHOIOTHH B MAIMHOCTPOCHHH.

15. MHcTpyMEHTH HOBOTO MOKOJICHHUS.

6. OCHOBHAS 1 JOTTOJIHUTEJIbHAS JIMTEPATYPA

6.1. IlepeveHnb OCHOBHOM JIMTEPATYPbI

|. Tonmo6una, B.'. HaHOTEXHOMOTMY B MAIIMHOCTPOCHUHU: y4eOHOE nocobue / B.I'.
["onpo6una. — Benropoa: Usa-so BI'TY, 2014. — 150c.

2. Puikonkos, JI.W. Hanomatepuanst: yue6uoe nocobue / J[.H. PpokonKoB, B.B. Jl¢é-
puna, D.JI. Jl3uazurypu. — M.: BUHOM. Jla6opatopust 3HaHHH, 2010. — 365c.

3. HaHOTEXHOJIOrWH B MAlMhOCTPOCHHUH: MPOrpaMma ¥ METOAMUYECKUE YKasaHUA K
CAMOCTOSITEIbHOMY H3ytueHHI0 Kypca / cocr. B.I'. [onnobuna. — bearopoa: H3a-Bo
BI'TY, 2013. - 20c.

4. Tonnobuna, B.I. HaHOTEXHOIOTMH B MAlIMHOCTPOEHHH: YueOHOe mocobue ¢ BX,
[onnobuna. — bearopoa: Msza-so BI'TY, 2014. -
https://elib.bstu.ru/Reader/Book/2014123016523620200000655195

5. HaHOTEXHOJIOrMH B MAILIMHOCTPOSHHWH: MPOrpaMMa W METOIUYECKHE YKasaHHA K
camMocTosTeIbHOMY M3yueHHio kypca / cocr. BI'. lonnobuna. — benropoa: N3n-Bo
BI'TY, 2013. - https://elib.bstu.ru/Reader/Book/2014040920572140846300009703

6.2. IlepedeHn J0MOTHHTEILHON JIMTEPATYPbI

|. [TpuopuTeTHbIC HANPABIEHUs W PE3YNbTATHl HAYYHBIX WCCIICIOBAHUI MO HAHO-
texHonoruam B uurepecax AIIK [Dnexrponnsiii pecype]/ B.®. @enopeHko [a op.]. —
DJeKTPOH. TeKCTOBble naHHbIe. — M.: PocuH(opmarporex, 2010. — 236 c. — Pexum
noctyna: http://www.iprbookshop.ru/15761. — 9BC «IPRbooks»

2. IlonyyeHue ¥ HCCIeI0BaHHE HAHOCTPYKTYP. JIaGopaTOpHbIi MPAKTHKYM M0 HAHO-
TexHonorusiM; yaebroe nocobue / A.A. EBLOKMMOB 1 JIp.; IOA PEA. A.C. Curosa. — M.:
BUHOM. JlaGoparopus 3uanuii, 2011. — 186c¢.

3 HaHOTeXHOJIOIMH | CIelMaIbHbIE MaTepHabl: yaeGHoe mocobue / nox pea. HO.I1.
Connuepa. — CI16.: Xumusnar, 2009. — 336 c. — ISBN 978-5-93808-177-2; To xe
[Dnexrponnsiii pecype]. — URL: //biblioclub.ru/index.php?page=book&id=98343.

4. Butsize, [LA. HanomarepuanoBeaenne: ydeOHOe mocodue / TI.A. Butazs, H.A.
Ceuaynosuy, JI.B. Kyuc. — Munck: Beiiiias Ko, 2015. — 512 ¢.: mn., cxeM.,
12671, — BuGmorp. B ki, — ISBN 978-985-06-2356-0; To xe [DnexTpoHHBIH pecype]. —
URL: //biblioclub.ru/index.php?page=book&id=450513.




6.3. Ilepeuens HHTEpPHET pecypcoB

1. http://www .rusnano.com/Section. Poccuiickas koprnopawus HAHOTEXHOJIOTHii.

2. www ritm-magazine.ru. HaHomaTtepuansl 1 HAHOTEXHOJIOTHH A MALIHHOCTPOE-
Hust. / Aypnan «Putmy.

3. 9000imnnovations.ru/files/article/c50.pdf. HanotexHonoruueckumii nporpecc B
ABMACTPOCHHH.

4. http://www.navy.ru

7. MATEPHAJIBHO-TEXHUYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHHUE

CrnenmanusupoBanHas —ayJMTOPHA JUIA [POBEICHWS JIEKIMOHHBIX 3aHSTHA
YK Ne4, Ne305.

CneunanusupoBannas Mebesb, MyJbTUME/MIiHAS YCTAHOBKA M HHTEPAKTHBHAs
JIOCKa.

Cnieuuanu3upoBaHHAsA ayJIWTOPUs JUIS TPOBEIECHHMS NPAKTHYCCKUX 3aHSTHIA
YK No4, Ne312.

Crienuanusuposannas mebenb. MylibTHMe AMAHBINA IPOEKTOP, MEPEHOCHOH HKPaH,
HOYTOYK.

Yuraneubii 321 GUOIHMOTEKH [UTH CAMOCTOATENBLHOM PaboThI.

CnennanusuposaHtas mebelib, KOMIBIOTEPHAs TEXHMKA, MOJAKTIOYEHHAS K CETH
«MHTepHeT» M MMEIOIas AOCTYI B SJICKTPOHHYK MH(POPMAIMOHHO-06Pa30BaTEIbHYIO
cpeny.

Microsoft Office Professional 2013 Jlunensuonnsiii gorosop Ne 31401445414 ot
25.09.2014.

Google Chrome

CBoboano pacnipoctpansiemoe [10 cornacHo yCIoBHAM JMLOEH3HOHHOIO COrJiamie-
HHSL.

Mozilla Firefox

Csoboano pacnpoctpansemoe [10O coriacHo yenoBusm JTUMIEH3MOHHOTO Corjiare-
HHSL.



8. VTBEPKJIEHUE PABOYEW ITPOI'PAMMBI

Pabouas nporpamma 6e3 u3MeHeHun yrepxaeHa Ha 2016/2017 yueOGup1 ro.

-

[Tporokosn Ne 7 sacenanus Kadenpsl or « 7% » /5 2016T.

=

3aBeyromuii KaQJeyﬁ,—.ﬁ% Hyion T.A.

JupeKTop UHCTUTYTA, : A Borpanos B.C.




8. YTBEPK/IEHUE PABOYEN INPOT PAMMBI

VTBepkaeHue padouelt mporpaMMel 0e3 H3MeHEeHUH

PaGouast nporpamma 6e3 usmenenuit yreepxaena Ha 2017/2018 yuebHBIH Toz.
IIpotoxon Ne 77 3aceanns Kaeapsl 0T «=7"» D€ 2017 .

s

3aBenyromuit kKageapoi__— 7z Hyron T.A.

JlupekTop HHCTUTYTA W SIpmonenko U.B.




8. YTBEPXKAEHUE PABOYEM ITPOI' PAMMBI

YTBepxaeHue paboueii mporpaMmel 6€3 H3MEHEHHU

PaGouas mporpamma Ge3 m3meHeHuit yreepiaena va 2018/2019 yueGHbIH ro.
[Mporoxon Ne-7"3acenanus kageapsl oT «Z » <%~ 2018 r.

3aBeyIoIIui Kacbenpog:,_-_-,;% ) Hyton T.A.

HA¥pexTop UHCTUTYTA W Spmonenko M.B.




8. YTBEPXKJIEHUE PABOYEM IIPOTPAMMBI

YTeepxkienne paboueii mporpammMbl 6€3 H3MEHCHMIT

Pabouasi nporpamma Ges usmenennit yreepxaena va 2019/2020 y4eGHsIii roq.
IIporokomn Ne 13 3acenanust kadeaps! ot «7» urons 2019 .

3aBenyromuit kadeapoit o ol Hyron T.A.

noan l-‘le)
S
£

JlHpeKTOp HHCTHTYTA Jlateimesn C.C.




8. VTBEP)K/JIEHUE PABOYEH NPOTPAMMBI

VrBepienue paboueit mporpaMMe! 6e3 U3MeHeHUH
PaGouas nporpamma Ge3 H3ameHenuii yreepxaena Ha 2020/2021 yueOHEI ToI.

Ipotoxon Ne 77/ 3acenanust Kadepsl OT «25» 74 & 2020 .

Jasemyiomuii kagenpoit Hyron T.A.

7
JIHpeKTOp HHCTHTYTA e 6} . il Jateimes C.C.




8. YTBEPKJAEHHUE PABOYEH ITPOI'PAMMDbI

VreepxkaeHue paGodeil mporpaMMel 0e3 U3MeHeHNH
PaGouas rporpaMma Ge3 n3MeHeHnH yTeepkaena Ha 202 1/2022 y4yeOHBIH roj.

[Iporoxon Ne 77/ 7 3acenianus Kapephl OT «74» 1,4 < 2021 r.
3asenyromuii kadenpoit e Tyron T.A.

™,

- / <
g%}% B Jlateiues C.C.

JHpeKTOp HHCTHTYTA




