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1 O06acTh NPUMEHEHUSI M MECTO JTUCHUIJIMHBI B Y4e0HOM mporuecce:
HAHOTEXHOJIOTHI»
obOpa3oBaTenbHO mporpamMMbl B cootBeTcTBUU ¢ ['OC mo nHampasnenuto moaroroBku 03.03.02
«®Du3uka» U coctouT M3 ABYX Moayiei: CoaepkarenbHblii MOAyidb | «OCHOBHBIC TOHSATHS U

Yyebnas gucnumuinHa «CoOBpeMEHHBIC

SABJIAIOTCA

9aCTbIO

IIpoLeCChl HAaHOTEeXHOJIoTuiY, ConepxarenbHblil Moaynb 2 «HanonpousBoacTBo»
Vuebnas aucuumiinHa «CoBpeMEeHHblE HAaHOTEXHOJIOIMHM» OTHOCHTCS K LMKIY 0a30BOil yactu

npodecCHOHATIBLHOTO OJI0KA.
OcHoBbIBaeTCS Ha 0a3e JAUCHUILUIMH:

rpynm», «MaTemMaTudaeckuil anainmus», «O0Imas u SKCrepuMeHTaNbHast GU3NKa».

2. HopmaTuBHBIE CCBUIKH (npuU He0OX00uMocmu)

3. CTpyKTypa JUCUMILIHHBI

OCHOBHOI

«AHanmuTHUYECKasg TeOMETpusl U JHHelHas anreOpa. Teopus

ouHast opma
o0ydeHus Ha O6a3ze

*3a0unas hopma
00yuenus Ha basze

XapakTepucTuka yueOHO! JUCIUITITMHBI CIIO BIIO
COO CI1O COO | (yckop. | (yckop
(yckop.) ) ' ) '
OO0pazoBaTeNbHBIN YPOBEHbD: Baxanasp

HanpasneHnne noarotoBku

03.03.02 «Duzurxay

[Tpodwib

KonngecTBO conepkaTenbHbIX MOLYyJIEH
(Tem)

2(5)

JucruminHa 6a30BOH / BApHATUBHON YacTH
00pa3oBaTeNILHON NpOrpaMmsI '

[Ipodeccuonanbublii 010Kk, BapuatuBHas yacTth

POopMBI KOHTPOJIS

OK3aMeH, MOAYJIbHBIA KOHTPOJIb

oudHas Gopma
oOydeHus Ha 6aze

*3aounasn popma
00yuenus Ha baze

[Tokazarenu *CTIO CIIO BITO
COO COO | (yckop. | (yckop.
(yckop.) ) )

KonnuecTBo 3aueTHBIX eIMHUI (KPEeIUTOB) 2
KonnuectBo yacoB 72
TI'om moaroTOBKH 4
CemecTtp 8
KonunuecTBo yacos
- JICKITMOHHBIX 20
- IPAKTUYECKHUX, CEMHUHAPCKUX
- 1a0OPATOPHBIX 10
- CaMOCTOSITEIbHON PabOThI 42
B T.4. MHJIMBHIyaJIbHOE 3aJaHIE
HenenpHOE KOTUYECTBO YacoB, T.4.

ayAMTOPHBIX 4

COO — cpennee obmiee oOpazoBaHue

CIIO — cpennee mpodeccnoHaTbHOE 00pa3oBaHue
BIIO — BeIcuiee npodeccroHaabHOe 00pa3oBaHKe
1- B cootBercTBUU ¢ OOII (OCHOBHO# 00pa3oBaTEILHOM MPOrpaMMON)




Onucanue TUCHUINIMHBI

eau u 3agaun
Henv u 3a0auu: «CoOBpEMEHHBIC HAHOTEXHOJOTHW» - JIaTh OOYydYaroIIeMyCs 3HaHUS

COBPEMEHHBIX MpPOOJEM HAHOTEXHOJOTHH; MO3BOJUTH OOyYaroleMycs YuTaTb M IOHHUMATh
TEKYIYIO KYPHAJIbHYIO HAyYHYIO JINTEpaTypy IO HOBEHIINM MpoOieMaM HaHOTEXHOJIOTHH.

TpebGoBanus Kk pe3yjJbTaTaM 0CBOeHMSl TMCHUILIUMHBI: [Iporecc u3ydyeHHs] AUCHUIUIMHBI

HarpasJieH Ha (JOPMHUPOBAHHUE JIEMEHTOB CIEAYIOMUX KomnereHuii B cootBerctBuu ¢ [OC BIIO
10 JTAHHOMY HaIlpPaBJICHUIO TOATOTOBKHU (TTPOQHITIO):

o0meKyJbTypHble kKomnereHun (OK):
CIOCOOHOCTH K caMOoopraHu3amuu u camooopaszoanuto (OK-7);

odmenpogeccuonanabubie komnerennun (OI1K):
CIOCOOHOCTh HCIIOJIH30BaTh B npodeccruoHanbHOI NEeATeTbHOCTH 0a3oBbIE
€CTeCTBEHHOHAYYHbIE 3HAHMS, BKJIIOYAs 3HAHUS O MpeaMeTe M 00BEKTaxX M3yueHHsI, METOJax
HCCJIEIOBAHMSI, COBPEMEHHBIX KOHLEMIUSAX, AOCTHXKEHUSX WU OrPaHUYEHHSIX €CTECTBEHHBIX
HayK (Mpexkae BCero (pU3MKH, XUMHUH, OMOJIOTHH, SKOJIOTUH, HayK o 3emie 1 uenoBeke) (OITK-
1);
CHOCOOHOCTh ~ HCHOJB30BaTh B  MNPOPECCHOHATBHON  JEsATeIbHOCTH  0a30Bble  3HAHUS
byHIaMEHTAIbHBIX pa3/JelIoB MaTEeMaTHKH, CO3/1aBaTh MAaTeMaTHYeCKHE MOJENIHU THUIOBBIX
npo¢eCCHOHATIBHBIX 33/1a4 U MHTEPIPETUPOBATh MOJIYUYCHHBIE PE3YJbTaThl C YYETOM T'paHMIL
npumeHuMocT moaenei (OI1K-2);
CIOCOOHOCTh HCIIOJIb30BaTh 0a30BbI€ TEOpPETHYECKHE 3HAHUS (PyHIaMEHTaJIbHBIX pa3/iesioB
oOmelt 1 TeopeTnyeckor pu3uKH 115 pemeHus npodeccrnoHanbHbIX 3a1ad (OI1K-3);
CHOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJbI, CIIOCOOBI M CPEACTBA IMOJyUEHHS, XPaHEHHS,
nepepaboTku UH(pOpPMAIMK 1 HABBIKK PabOTHI ¢ KOMIIBIOTEPOM KaK CO CPEACTBOM YIpaBIEHUS
unpopmanueii (OI1K-5);
CIIOCOOHOCTh pelIaTh CTaHJIAPTHBIE 3a/Jayd NMPO(PECCHOHAIBHON NEATEIbHOCTH Ha OCHOBE
UHPOPMALMOHHOW U Oubiuorpaduyeckoil KyJapTypbl C NpHUMEHEHHEM WH(POPMALUOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJIOTMA M C yYE€TOM OCHOBHBIX TpeOoBaHUN HWHGOPMAIMOHHON
oe3onacunoctH (OIIK-6);
CIIOCOOHOCTH MOJIYYUTh OPraHM3alMOHHO-YNpaBICHUYECKUE HABBIKM NpU paboTe B HAYUYHBIX
rpynnax u Apyrux Majblx KojuiekTuBax ucnonnuteneit (OIIK-9).

npodeccuonanbHbie komnerenuun (I1K):

HAY4YHO-HCCIe0BATEIbCKAsSl H MPOEKTHAS J1eATeJbHOCTh:
CIIOCOOHOCTH HCIIOJIb30BATh CIELMAIN3UPOBAHHbIE 3HAHUS B 00JACTH (DU3HMKH Ui OCBOEHUS
npopunbHbIX puznyeckux aucrummiul (IK-1);
CIIOCOOHOCTH MPOBOJIUTH HAYYHBIE HCCIIEA0BAaHUS B U30paHHOM 00JaCTH SKCIIEPUMEHTAIbHBIX
U (W) TeopeTHuecKux (HU3MUECKUX HCCIICTOBAHHMMA C TIOMOIIBID COBPEMEHHOW MPUOOPHOMH
0a3bl (B TOM YHCJIE€ CIOKHOTO (PU3MUECKOr0 000pyI0BaHMs) U MHPOPMAIIMOHHBIX TEXHOJIOTHUI
C YYETOM OTE€UYECTBEHHOTO U 3apyOexkHoro ombiTa (I[1K-2);

HAY4YHO-WHHOBAI[MOHHAS /1eSITeIbHOCTh:
CHOCOOHOCTh TOJB30BATHCS COBPEMEHHBIMH METOJAaMH OOpabOTKM, aHalu3a W CHHTE3a
busndeckoit nHGpopManuu B n30paHHOU obsactu pusndeckux uccnenosanuii (I11K-5);

OPraHU3alMOHHO-YNPaBJIeHYECKAS 1eATeIbHOCTD:
CIIOCOOHOCTH NMOHUMATh U HCIOJIb30BaTh HA MPAKTUKE TEOPETHUECKUE OCHOBBI OPraHU3AlUU U
uiaHupoBanus puzndeckux uccienoanuit (I1IK-6).

B pe3yabrare uzy4enusi y4ueOHOM IMCHUNIMHBI CTYAEHT J0JIKEH:

3namp OKCIICPUMCHTAJIBHBIC, TCOPCTUUCCKHUEC U BBIYUCIIUTCIILHBIC OCHOBBI, ITIOHATUA, 3dKOHBI U
MOACIN (1)H3I/IKI/I HAaHOCHUCTCM, HAHOSJICKTPOHUKHU, CIIMHTPOHHKH, (I)I/I3I/IKI/I CBCPXIPOBOJAUMOCTH,
MAarHuTHBIX HBHCHHfI, (bI/ISI/IKI/I TBCPAOro TCJa.



3namsp 0051aCTH NPUMEHEHUS] HAHOTEXHOJIOTU, IEPCIIEKTUBBI UX TPUMEHEHUSI.

Ymems MMPUMCHATH BKCHepI/IMeHTaJ'II)HIJﬁ ¥ BBEIYHUCIATEIIHLHBIH arrmapar Ijid pemcHUs IMMPOCThIX

HAHOTCXHOJOTHYCCKHUX 3aJa4.

Bnaoems meronamu o0paboTKH 1 aHaM3a GU3NIECKOr HH(POpMaITUH.

5. Conepxanue IMCUMILVIMHBI M (DOPMBI OPraHU3aNMU Y4eOHOI0 mpoiecca

IHopsinkoBbIii HOMeEp H
TEeMa

Kparkoe conepxxanue TeMbl

Cooeporcamenvhutii modyns 1. «OcHoeHble nOHAMUA U RPOYECCH
HAHOMEXHO102UTL»

Tema 1. ObnacTb
(dhyHIaMEHTAIBHOU u
MPUKIATHON HAYKHM U
TEXHHUKHU -

OcHoBHble NOHATUS U onpeneneHus. HanoaddexTsl 1 HAaHOOOBEKTHI
B npupozae.«IHTyNTUBHBIE»  HAHOTEXHOJOTMU.  XPOHOJIOTHS
pa3BUTHS  HAHOHAYKH, HAHOTEXHOJIOTWH,  HAHOIMPOU3BOJCTBA.
MexaucuuIIMHapHbIA XapakTep HAHOTEXHOJIOT UM

HaHOTEXHOJIOTHH.

Onpenenenus TMOHATUSA

«HAHOTEXHOJIOTHI.

TepMuHOIOTHS.

Tema 2. HanouacTuipl, | ATOMHO-MOJEKYJsipHas cOOpka (MEXaHOCHUHTE3) C  IOMOIIBIO
HaHOOOBEKTHI U | CKaHupyIolle 30HA0BOM MuKpockonuu. CamoopraHuzauus Hu
HaHOKOMITO3HUTHI. camocOopka. [IprHIMTT MOJIEKYISIPHOTO PaclO3HAaBaHUS B MPOIECCAX
Camoopranuzanus caMOCOOpKH. ATOMHBIE  KJIaCTephl KakK 3JIEMEHTApPHbIE OOBEKTHI
HAHOYACTHII u | camocOopk. OCHOBHBIE TPYMITHI KJIACTEPHBIX MaTepUaNOB. MeTOoIbI
CaMOOpPTaHU3YIOIIUECs | MOJyuyeHHs KiacTepoB. TexHonoruu GopMUpOBaHUS MTOBEPXHOCTHBIX
TIPOTIECCHI CJIOEB C

Hanomarepuarst U | aTOMapHOH  TOYHOCTHIO. KBaHTOBBIE SIMBI, TNPOBOJIOKH, TOYKH.

CHOCOObI X MOJTYUYEHUSI.

[TpeunsuonHas aurorpadus

Cooeporcamenwvuwtit modyns 2. «Hanonpouzeoocmeoy

Tema 1. ITorenuman

Cuneprerundeckuii 3¢ pexT HaHoTexHosnoruil. [lorenuan u

MPaKTUYECKOTO MEePCTIEKTUBBI Pa3BUTHsI HAHOTEXHOJIOTHI. COIMaIbHBIC TTOCIIEICTBHS
HCIIOJIb30BaHUSA HAaHOTEXHOJIOTUI

HaHOMATEPHAJIOB.

Hanompoussoacrso

Tema 2. Vicions3oBanue | HaHoCTpyKTypHBIE KOHCTPYKIIMOHHBIE MaTepUalIbl.
HAHOOOBEKTOB. HanokoMno3urst. HNuctpymeHTanbHble HaHOMAaTEepHAaJIbI.
Hanomenuuna u HanoctpykTypHble  TOKpbITHA. HaHOCTpyKTypHass  KepaMuKa.
XUMUYECKas Hanomnopucteie  martepuansl.  MarHutHble — HaHOMATE€pHUAbI.
MIPOMBIIIIIEHHOCTh «HTennekryanpHbpie» MaTepualibl. MUKpOlneKTpoHHKa. POTOHHUKA.
Hanorexnonorun B| MOMC u HOMC - texHonorud. buorexHoIorus W MeaullMHA.
MHUKPOJIEKTPOHHKE Hanorexnonornn B  MamumHOCTpoeHuH. HanorexHomormn B

sHepretuke. [IprMeHeHHE HAHOTEXHOJOTHMM B CTPOUTENILCTBE.
[IpumMeHeHne  HAHOTEXHOJIOTMA B CEJIBCKOM  XO3SMCTBE.
HanotexHonoruu B cucreMax 06e30MacHOCTH U B BOCHHOM

obnactu. HaHOTEXHOJIOTUH M SKOJIOTHs

Kypc aumcuumimsbl npeaycmaTpuBaeT cieayroumue ¢GopmMbl OpraHu3aniu  y4e0HOro

nmpoumecca: JICKIUU, J'Ia60paTOpHBIe 3aHATHUA, CaMOCTOATCIIbHAA pa60Ta CTYACHTA.




[To wcTOYHWKY Tiepenayd U BOCTIPHUATUS YUeOHOH WH(POPMAIUHN HCIIONB3YIOTCS CIIOBECHBIC
(mexmus, 6ecena), HarSAHBIC (WJUTFOCTpPAIMS, IEMOHCTpAIUs), MpaKTHYeCKue (MCCIIeIOBaHUS,
yHIpakHEeHUsI, Ta00paTOpHbIE PabOThI) METO/BI.

[To xapakTepy mHO3HaBaTENbHOM IESATENBHOCTH CTYICHTOB HCHOIB3YIOTCS OOBSICHUTENHHO-
WJUTIOCTPATHBHBIE U PENPOAYKTUBHBIE METOIbI, MPOOJIEMHOE MPETOJaBaHUE, YACTUIHO-TIONCKOBEII
Y UCCIIEZIOBATEIBCKUN METO/IBI.

B 3aBUCHMOCTH OT OCHOBHOHW TUIAKTUYECKOH LENN M 3a/1a4 UCTIONB3YIOTCS METOBI YCTHOTO
W3TI0KEHUS 3HAHUH, 3aKpeIuieHne y4eOHOro mMarepHalia, cCaMOCTOsTeNIbHOM paboThl CTYACHTOB IO
OCMBICIICHHIO ¥ YCBOEHHIO HOBOT'O Marepuaia, paboThl MO MPUMEHEHHIO 3HAHWH Ha MPAaKTUKE U
BbIPa0OTKE YMEHUI 1 HABBIKOB, MPOBEPKH U OIICHKH 3HAHUI, YMEHUI 1 HAaBBIKOB.

Hcnonp3ytoTes creayonume MeTo1bl KOHTPOJIS:

1. yCTHBII KOHTPOJB (IKCIPECC-OMPOC Ha JIEKIHUSX);
2. 3ammrTa 1abopaTOpPHBIX PadoT;

3. mpoBepKa caMOCTOSITENILHBIX PadoT;

4. UTOTOBBIN TECT (IK3aMCHAIMOHHBIC OUJICTHI



TemaTnueckuii JIAH (3anoansemcs co2iacHo y4eOHoMy NiaHy)

CoaepskaTeJbHbIH MOIYJIb 1

KoanuyecTBO 4acoB

Ounas popma

3aouHas popma

Ha 0a3e 00IIero

Ha 0a3e cpeHero

Ha 0a3e BBICLIETO

npodeccuoHaJIBLHOI0 npogdeccuoHAJIbLHOI0
cpeaHero oopa3oBaHus
00pa3oBaHusl 00pa3oBaHus
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a3BaHUus § § § ‘E § §
conepma{enbnblx ° z|E 5 T 5 T Z | s
MOyJIeil U TeM = e | 8| 58 o| 2 | g = ol ¥ 5| ® o 8| g
> =4 = S S 2 | 3 S S| A = S S B =
o 3) T = B|o 2| £ | B © 2 | = © 4 5| &
e ISt a, ) = = Q S |lo s X = = ) s | 8 = = Sl 9 8 =
(5} = o = = (5} = O o | B gl = (o} = 0| o & = (5} = O F =
o = | e lo|l f2flo | |l elge|l al 9| 7| flelol 2] 9 | 5 8 6|20
M == < I} = M =z = < e, = /M = = | = & = M Z = & H O
O o, S = D) = a|lg s = D) = ol = = ol H = = <
=I5 o) = o) = < o |0 & T = X | O = o) H M S A =
Q| b S = S| Y | & = S|lS| S = S o =
= < = < o, < s < 8 = ] < a8 3 =
= = = = 5 | & &= =N = &= H = as)
o Q ) Q o Q o =
O O O O QO O
< < < < < <
o o o o [ o
Tema 1.
O06nacTb
(byHIaMEHTAIbHOU U
PUKJIAHON HAYKU U
TEXHUKH -
18 3 110
HAaHOTEXHOJIOTHH.
Ornpenenenus
[TOHSTHS
(HAHOTEXHOJIOTHUH.
[TepmuHOIOTHS.
Tema 2. 18 3 |10
HamogacTuis,
HAHOOOBEKTHI U
HAHOKOMIIO3HTHI.
Camoopranuzanus
HAHOYACTHII 1




CaMOOpraHU3yIOIINEC
51 TIPOLIECCHI
Hanomatepuaibl u
CIIOCOOBI MX
OJTyUYEHUS

Hmozo no
CO0ePIHCAMENbHOMY
mooyno 1

36

10

20

Tema 3.
[Icrionp30BaHue
HAaHOOOBEKTOB.
HanoMennimaa u
XTMIYecKas
POMBIIIEHHOCTh
Hanorexnoaoruu B
MUKPOJICKTPOHHUKE

18

11

Tema 4.
crionp30Banme
HAaHOOOBEKTOB.
Hanomenuimaa u

X IMUYecKas
IPOMBIIIEHHOCTh
HanorexHoaoruu B
MHUKPOAJICKTPOHUKE

18

11

[Mmozo no
Cco0eprHcamenbHoOMy
Mooyio 2

36

10

22

Bcezo no moodynam

72

20

10

42




6. Tembl J1a0OPATOPHBIX 3aHATHI

JlaGoparoprast pabota Ne 1. HMccnmemoBanusi mapaMeTpoB HampspKEHHO-Ie()OpMHUPOBAHHOTO
coCTOsIHUS HaHOMaTtepuanoB. O0paboTku audpaxTorpamm.

JlaGoparoprast pabdora Ne 2. HccnemoBanus (DM3MUECKHX XapaKTEPUCTHK HAHOPa3MEPHBIX
OKCHJIHBIX TUICHOK.

JlaGopatoprass pabora Ne 3. PentreHorpaduueckuii MeTOJ| OIpeIeTCHUS pPa3MEpoB
HAHOKPHUCTAJJIOB, X 00BEMHOM JIOJH U TJIOTHOCTH.

JlaGoparopras padota Ne 4. OnpeesieHue OCHOBHBIX ITapaMEeTPOB CTPYKTYPHI CIUTABOB METOIOM
PEHTreHoIM(PaKLIMOHHOTO aHAJIN3A.

7. CamocrosiTesbHas pabora
CamocrosiTenpbHast pabota crygaeHTOB 10 Kypcy "CoBpeMeHHblEe HAaHOTEXHOJOTHUH"
IIpelyCMaTpUBAET:

* pa3paboOTKU TEOPETHUUECKUX OCHOB MPOCIYIIAHHOTO JIEKIIMOHHOTO MaTepuara;

* UW3y4EHHME OTIENIbHBIX TEM WM BOIPOCOB, KOTOpPBIE MPEIyCMOTPEHBI IS
CaMOCTOSITETLHOU PaboThI;

* MIOJITOTOBKY K MPAKTUUYECKUM 3aHITHUSIM;

* CaMOCTOSITEIbHOE PELICHHE 3a/1a4;

* IOATOTOBKY K MOAYJIbHOMY KOHTPOJIIO.

Tembl 111 caMOCTOATEIbLHOM PadoThI:

[Teproau3aiiysi TEXHOJIOTUYECKUX PEBOIIOLIUI.

OTtHomeHre 001IecTBa K HAHOTEXHOJIOTHSIM.

DOMmupuueckue 3akoHsl ['opaona Mypa.

HaHocTpyKTypupOBaHHHBIC MaTEpUATbIL.

Yriepoansle HAHOTPYOKH, DyruiepeHsl, rpadeH.

Hcnonb30Banne HaHOOOBEKTOB.

OcCHOBHBIE THITBI XUMUYECKOM CBSI3U M COOTBETCTBYIOIINE CBOWCTBA MAaTEPHAIIOB.
JledexTHBIC CTPYKTYPHI M PU3UIECKIE CBOWCTBA HAHOCTPYKTYDP.

9. NHcTpyMeHTalbHBIE CPEACTBA IS ONPE/ICIICHUs CBOICTB U MapaMeTPOB HAHOCTPYKTYP
10. CiocoOsl nosy4eHnss HAaHOMaTEepHaIOB

11. Ucnonb30BaHne HAHOOOBEKTOB.

12. KoMnproTepsl U1 HAHOJIEKTPOHUKA.

13. UncTpyMeHTaNbHBIE CPEACTBA LIS OMPE/ICIICHUs] CBOICTB U MapaMeTPOB HAHOCTPYKTYP
14. UccnemoBaHue MEPCIICKTUBBI PA3BUTHS 3aIMMCH WHPOPMAITUU ONITHICCKIUMHE IPUBOIAMHU.
15. IlepcriekTUBBI pa3BUTUS HAHOTEXHOJIOTHIA.

PN R W=

. KonTpoabHbIe BONPOCHI K MPOMEKYTOYHOI aTTeCTAlMU
HoBrie TexHonornu u (i)YHKIII/IOHaJIBHI)IC MaTcpHraJIbl
Ob6nacTh pyHIaMEHTATBEHON U MPUKIAIHON HAYKU U TEXHUKU - HAHOTEXHOJIOTHH.
OHpCZICJIeHI/ISI IIOHATHUSA «HAHOTCXHOJIOTHUN)). TepMI/IHOJIOI‘I/ISI.
HanocTpykTyprpoBaHHHBIE MaTepUaIbl.

HaHOMaTepI/IaJ'ILI M CIIOCOOBI UX IMOJIYYCHUS.

8
1
2
3
4
5. HanouacTunpl, HAHOOOBEKTE 1 HAHOKOMITO3HUTHI.
6
7. Hanompou3BOICTBO

8. Hcnonp3oBaHKEe HAHOOOBEKTOB.

9. HaHOOOBEKTHI B METUITMHE ¥ XUMHUYECKON TIPOMBIIIICHHOCTH
1

0. HanorexHosoruu B MUKPOJICKTPOHUKE



9.  OOpa3sen 3K3aMeHaLMOHHOI0 OuJIeTa 5
oy BIIO «IOHELKN HALIMOHAJIbHbIM YHUBEPCUTET»

YpoBeHb 00pa3zoBaHus — AKaJleMUUECKH OakaIaBp
Hamnpasnenue noarorosku — 03.03.02 «duzukay

Cemectp — 8

VYyebnas nucuumiviaa — « CoBpeMeHHbIE HAHOTEXHOJIOT UM

SK3AMEHALIMOHHBIN BUJET Ne
l. OHpeZICJIeHI/ISI IIOHATHUA — HAHOTCXHOJIOTUHN
2. CaMOOpFaHI/I?»aI_II/IFI HaHOYACTHUI[ U CAaMOOPTaHU3YIOIIUCCS IMTPOICCChI

3. CTpyKTypHBIE U JIEKTPOHHbIE Marn4ecKue Yncia HaHOKIacTepa

YTBepxaeHo Ha 3acenanuu kadenpst TO u HT

[Iporokon Ne or" " 20__ roma
3aBenyromnuit kadeapoit Baproxun B.H.
DK3amMeHaTop Pymsanuer B.B.

10. KpuTepuu onleHNBAHUA

CoryracHO MOy ILHOMY MPUHIIMAITY OpTaHU3alMKA YIECOHOTO MpoIiecca CoIep KaHue TUCIIUTUINHBI
«CoBpeMeHHbIE HAHOTEXHOJIOTHI BKJIIOYAET B ceOs 1Ba 3a4ETHBIX MOAYJIs. Kaxk/biii 3a4€THBIN
MOJYJIb COCTOUT M3 TEOPETHUECKOTO MaTepHalia U MPAKTUUSCKUX 3a]1a4, BBIMOJTHEHUE KOTOPBIX
TpeOyeT OBJa/IeHNs] TEOPUEH B YKa3aHHOM B MOJlyJIe 0OBEME.

Ornenka 3HaHWK CTyIeHTOB mpoBoauTcs 1o 100-0amibHON IIKajge IO  CIIEAYIOUTUM
KPUTEPHSIM:

3ayéTHble MOAYIH dopma KOHTPOJISA Bajusl

ConepxarenbHblid MOYIIb | biiok naGopaTopHBIX paboT 10
CamocrosiTenpHas pabora 15

ConepxarenbHbId MOTYJIb 2
biiok maGopaTopHBIX paboT 10
CamocrosiTenbHast paboTa 15

DK3aMeH 50

OO01uii uror 100

K mepBoMy MOAyTbHOMY KOHTPOJIIO CTYIEHT JO/DKEH 3alllUTUTh 2 JabopaTopHbBIE
paboTeL. 3a nepsyio, smopyro NTabOPaTOpHBIE PabOTHI CTYACHT MOXKET MONyd4uTh B cymme 10
OaJIIoB.

Ha mepBoM MOIyJbHOM KOHTpOJIE CTYIEHT MMEET BO3MOXKHOCTh IMOJIyYUTh 15 Oayuios,
MOJITOTOBUB pedepar Ha TeMy U3 CIHCKA MPEUIOKEHHBIX HA CAMOCTOSTEIbHYIO PadoTy.

Ko BTOpOMYy MOIyIBbHOMY KOHTPOJIO CTYACHT MAOJDKEH 3allUTHTh 4 IabopaTopHbBIE
paboThl. 3a uemeépmyto, namyro u wecmyio u ceObMyro 1adb0opaTopHbIe paOdOTHI CTYICHT MOKET
noryuuTh 1o 10 6amos.

Ha mepBoM MOIyJTBHOM KOHTPOJIE CTYICHT MMEET BO3MOXKHOCTH MOJYYHTH 15 0auios,
MOJTOTOBUB pedepar Ha TeMy U3 CIHCKA MPEUIOKEHHBIX HA CAMOCTOSTEIBHYIO PadoTy.

Ha »k3ameHe CTyneHT HMeeT BO3MOXKHOCTh NomyuuTh 50 ©OamnoB. OcHOBOW ans
MOJTyYeHHUs] OLEHKM Ha DK3aMEHE SBIIETCS YPOBEHb OBIAJCHUS CTYACHTAMU MaTepHalia Kypca



«COBpCMeHHHe HaHOTCXHOJOTHUN),

MPEAYCMOTPEHHOTO YYEOHBIM TUTAHOM HaIlpaBJIEHUS

noarotoBku 03.03.02 ®dusuka. Dk3aMeHaMOHHbBIN OUIeT cocTouT U3 3 Borpocos. OT cTyaeHTa
TpeOyeTcsl yCTHOE M3JI0KEeHHE OTBETOB Ha HUX. OTBET Ha KaXKJbli U3 BONPOCOB OLICHUBAETCS B
15 OGamnoB. JlonmoiHWUTENbHBIE 5 OaJIOB CTYIEHT MOXET Ha0paTh, PELIMB IPAKTHYECKOE

yIpaKHEHHE.

(Paszpabamuisaromces u ymeepocoaromes kagheopoti na ocnose Ilonoxcenus JJjonHY)

»(2) (He3aumero)

Onenxa o 100- OneHka no
OLTHHOI ITo TOCY/IAPCTBEHHOM HIKAIe
HIKAIe, KOTOpasi | LIKaJIe (OKx3aMeH, Onpenenienne
AeiicTByeT B ECTS nudgrpepeHIMPOBAHHBIN
JlonHY 3a4eT. 324€T)
OTJINYHO — OTIIMYHOE BBIMIOJIHEHHE C
«OtmmaaOo» (5)
90-100 A HE3HAUYUTENIbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEN
XOPOILIO — B LIEJI0OM IPABUIBHO
80-89 B BBINOJIHEHHAs paboTa ¢ He3HAYMTENIbHBIM
«Xoporto» (4) KOJITYeCTBOM omHO0K (710 10%)
(3aumeno) XOPOIIIO — B I1€JIOM MPABUIBHO BBITIOTHEHHAS
75-79 C paboTa ¢ He3HAYNTELHBIM KOJTMYECTBOM
omnook (10 15%)
JIOBJIETBOPUTEIILHO — HEILIOXO, HO CO
70-74 D «Y IOBJIETBOPUTEIILHO y P ’
3) 3HAYUTEJILHBIM KOJIMYECTBOM HEJOCTATKOB
OCTaTOYHO — BBIIIOJIHEHHUE YJIOBJIETBOPSIET
60—69 E (3aumeno) A ya P
MUHUMAJIbHBIE KPUTEPUU
«HeynoBnerBopuTesbHO
HEYJIOBJIETBOPUTEIBHO — HAJI0 OpaboTaTh
» C BO3MOXHOCTBIO
35-59 FX . HaJ TEM, KaK ITOJyYUTb MTOJOKUTEIBHYIO
HOBTOPHOM aTTecTalu
OLIEHKY
(2) (e 3aumerio)
034 F «HeynoBneTBOpUTENbHO HEYIOBJIETBOPUTEIIHLHO - C BOBMOXKHOCTBEO

TIOBTOPHOM /1AM TIPY YCIIOBUH OOSI3ATEITBHOIO
Ha0opa IOTOTHUTENFHBIX OaIIOB

11. MaTepuajibHO-TeXHHYeCKOe o0ecrneuyeHrue yueOHOro npouecca

JUia mpoBelieHUs JIEKIMOHHBIX 3aHATHH ucrosnb3yercs ayautopuss 304 «KommbroTepHsiid
KJ1acc», 000py10BaHHAs! UHTEPAKTUBHOM TOCKOM U MyJIbTUMEAUMHBIM POEKTOPOM.

Jlng mpoBeneHHsT JIA00PATOPHBLIX 3aHATHH ucnonb3yercs ayd. 304a VYueOHo-HayudHas
nabopaTtopus «PeHTreHOCTPYKTYpHOTO aHalIu3ay, 000py10BaHHAs

-Pentrenosckum audpakromerpom JJPOH-4-07;
- OBM n51s peructpanuy CUrHaJIoB.

12. PexomeHnaoBaHHas JIMTEpaTypa

OcHoBHAA:

I. Cy3nanes U. Il. Hanorexnomnorus :

(U3UKO-XMMHUSI HAaHOKJIACTEPOB, HAHOCTPYKTYp MU

HaHOMAaTepHaioB. - 2-¢ u3n. — M.: URSS : JIu6pokom, 2009., 1 3k3.
2. PamOumu H. I'. ®usnueckue nu xuMudeckre ocHOBBEI HanotexHojorui / H. I'. PamoOuan,
A. B. bepeskun. - Mocksa : ©USMATIINUT, 2008. - 454 c., 2 3k3.




3. Hanomarepualibl, HAHOMOKPBITHS, HAaHOTeXHOJOTMH : [yueb. mocobme] / H. A.
AzapenkoB, B. M. bepecueB, A. JI. IlorpeOusik u np. ; XapbKOoBCKHMi Hall. yH-T uM. B. H.
Kapasuna. - Xapskos : XHY um. B. H. Kapazuna, 2009. - 209 c., 1 3k3.

4. Hanorexnonoruu : a30yka mis Bcex / H. C. A6pamuyk, C. M. ABnmomenko, A. H.
bapanos u 1p. ; mox pex. 0. 1. TperbsikoBa. - 2-e uza. - Mocksa : @uszmariur, 2009. - 365 c., 4
9K3.

S. Kosmio, A. H. OCHOBBl HaHOTEXHOJIOTUU B TEXHUKE : y4ed. mocoOue Ui CTYACHTOB
By30B, OOydarolmuxcs T[O HampaBJIEHUSM TMOATOT. JUIUIOMHUPOBAHHBIX  CHEIHAUCTOB
"KoHCTpYyKTOPCKO-TEXHOJIOTHUYECKOE obecrieueHue MaIlIMHOCTPOUTETHHBIX np-B";

"ABTOMaTH3UpOBaHHBIC TexHojsormu u mp-Ba" / A. H. Kosmon, FO. ®. Hazapos, 1. M.
No6parumos. - Mocksa : Akanemus, 2009. - 239 c., 2 3k3.

6. I'yceB A. M. Hanomarepuaisl, HAHOCTPYKTYphI, HaHOTeXHOJoruu / A. U. I'yces. - U3,
2-e. - Mocksa : @usmatiut, 2005. - 414 ¢. — 6 3k3.

7. ITyn Y. Hanorexnomoruu / Y. [lyn, ®. Oysnc. — M.: Texnochepa, 2005. — 327 c., 3
9K3.

8. I'onoun 1O. U. Beenenne B HanotexHuky /HO.M. T'omoBuH. - M.: MammHOCTpOeHHUE,
2007. —496 c., 2 3xk3.

0. Hanorexnonoruu B anektponuke / Ilog pex. F0.A. Yammeirmaa. — M.: TexHocdepa,
2005. —450c., 4 k3.

10. Hano- 1 MukpocucTeMHas TEXHUKa : OT HccenoBaHuil Kk pazpabotkam / mox pen. I1. IT.
Manbnesa. — M. : Texnocdepa, 2005. — 592¢., 2 2ks3.

1. ®ocrtep JI. Hanorexnonoruu. Hayka, naHHOBanuu u Bo3mMoxkHocTH / JI. doctep ; mep. ¢

anrn. A. B. XadosH. - M. : Texaocdepa, 2008. — 352 c., 2 3k3.
Baproxua B.H. ®usuka manooobexToB/ B.H. Baproxwmn, C.B. Tepexor. — Jlonenk: JorHY,
2013.-625c.

JdonmosiHuTe/IbHAS:

1. AndumoBa M.M. 3anumatenbHble HaHOTEXHOIO0THH. — M.: burom, 2011. — C. 96.

2. Tonosun FO.W. Harnomup 6e3 hopmyin. — M.: burom, 2012. — C. 543.

3. TI'ymunmua E.A. u ap. boratcTBo HanHomupa. DoTopenopTax u3 riryOuH BemecTBa. — M.:
bunowm, 2009. — C. 176.

4. Heddeiic K., lepdeiic C. Y auBureapHbie HAHOCTPYKTYPHI / TIEp. ¢ aHrI.. — M.: buHowMm,
2011. — C. 206.

5. Jparynos B.I1, Heuspectnsiii W.I'., I'pumunn U.A. OcHOBBI HAHORJIEKTPOHUKH. / YdueOHOE
noco6ue. — M: Jloroc, 2006. — 496¢.

PabGouast mporpaMma paccMOTpeHa U MepeyTBEpXkK/IeHa Ha 3acelaHud Kadeapbl ¢ H3MEHEHUSIMH
(6e3 m3menennit) Ha 2017 rox. [IpoTokon 3aceqanus kadeaps
Ne oT

3aB. xadenpoii
Pabouas nporpamma paccMoTpeHa U NepeyTBepKIeHa Ha 3aceJaHuH Kadeaphl ¢ N3MEHEHUSIMU
(6e3 uamenenuit) Ha 2018/2019 rog. [IpoTokoun 3acenanus kadenpst Ne oT
3aB. Kadeapoii
PaGouas nporpamma paccMoTpeHa U NepeyTBepik/ieHa Ha 3acelaHuu Kadeapbl C U3SMEHEHUSIMHU
(6e3 uamenenuit) Ha 2019/2020 rog. [IpoTokou 3acenanus xkadenpst Ne oT

3aB. Kadeapoii




-

3. HanoMmaTepHaniel, HaHOMOKDBITHSA, HAHOTEXHONOTHH : [y4ed. mnocobme] / H. A.
AsapenkoB. B. M. Bbepecres, A. JI. ITorpebusk u ap. ; Xapbkosckuii Ham. yH-T uM. B. H.
Kapasnna. - Xapskos : XHY mm. B. H. Kapasuna, 2009. - 209 c., 1 3x3.

4. Hanorexnonornn : a3dyka mus Bcex / H. C. A6pamuyk, C. M. Appomenko, A. H.
bapanos u ap. ; nox pex. YO. JI. Tpetssikosa. - 2-e u31. - Mocksa : @m3mamut, 2009. - 365 c., 4
3K3. ‘

5 Kosmog, A. H. OcHOBEI HaHOTEXHOJIOTHH B TEXHHKE : y4el. mocobGHe JUld CTYISHTOB
By30B, OOy4arommuxcs @O HampaBIeHHsM IOATOT. JHIUIOMHPOBAHHEIX CIIELHAIHCTOB
"KOHCTPYKTOPCKO-TEXHOIOTHUECKOE obecneueHHe MAaIIHHOCTPOUTEIBHBIX np-B";

"ABTOMaTH3HpOBaHHbIE TexHomorud H np-sa" / A. H. Kopmos, 0. . Hazapos, 1. M.
Hoparmmos. - Mockea : Akanemus, 2009. - 239 ¢., 2 3x3.

6. I'yce A. Y. Hanomarepuaiisl, HaHOCTPYKTYpsl, HaHoTexHooruu / A. U. T'yces. - M3n.
2-e. - Mocksa : @usmariut, 2005. - 414 ¢. — 6 3K3.

7 ITyn Y. Hanotexnonoruu / Y. ITym, ®@. Oyauc. — M.: Texnocdepa, 2005. — 327 c., 3
IK3.

8. I'onosun 10. U. Beenenue B HanotexHuky /FO.M. Iomosun. - M.: MammHOCTpoeHHe,
2007.—496 c., 2 3K3.

9. Haunotexnomornu B snextpornke / ITox pex. IO.A. Yammsrana. — M.: Texrocdepa,
2005. —450c., 4 3K3.

10. Hano- u MuUKpOCHCTeMHasi TeXHHKA : OT HCCle0BaHHil K paspaboTkam / mox pex. IT. I1.
Mansnesa. — M. : Texaocdepa, 2005. — 592c¢., 2 3x3.

11.  ®ocrep JI. Hanotexnonoruu. Hayka, HHHOBamn # BO3MokHOCTH / J1. @ocrtep ; mep. ¢

anri. A. B. Xagosn. - M. : Texrnocdepa, 2008. — 352 c., 2 3K3.
Bapioxun B.H. ®u3uka nanoo6sexros/ B.H. Baproxun, C.B. Tepexos. — Jorenx: JJorHY,
2013.-625 c.

JomosuurennHas:

1. Andpumora M.M. 3anumarersHBIe HaHOTEXHOIOTHH. — M.: BrroMm, 2011. — C. 96.

l'onosun FO.M. Haromup 6e3 opmyn. — M.: Burom, 2012. — C. 543.

['ymunun E.A. 1 1p. BoratctBo HanOMupa. ®oTopenopTak H3 IIyOHH BemecTsa. — M.:

brnroMm, 2009. — C. 176.

4. Jledeiic K., Neddeiic C. VauBuTenbHBIE HAHOCTPYKTYPHI / TIEp. ¢ aHL.. — M.: Bunom,
2011. —C. 206.

5. [Jiparynos B.I1, Henssectnsuii W.T"., I'puxann M.A. OcHOBEI HAHOITeKTPOHHKH. / YueGHoe
nocoone. — M: JIoroc, 2006. — 496¢.

L».'l.t\.,)

Paboyas mporpammva paccMOTpeHa H HepeyTBep:k/IeHa Ha 3aCeIaHHH Kadeapr! ¢ H3MEHEHHIMH
(6e3 m3menenwuii) Ha 2017 roa. [IpoTokon 3acexanns Kadeapsl s ‘
Ne 4 or 28 08. 01T y/ 24
3as. kadenpoii e

Y

Pabouast mporpamya paccMOTpeHa H IepeyTBep/K/ieHa Ha 3acelanil KadeIpsl ¢ H3MeHEHHAMH
(0e3 u3meHenuii) va 2018/2019 ' Ton. TpoTokon 3acenanns Kadeaps Ne 7 ot AP % f(f

3asB. kaeapoii

Pabouas mporpamyMa paccMOTpeHa H IepeyTBep k/IeHa Ha 3aceIaHHH Kadeaphl C H3MCHEHHAMH
(0e3 usmenennii) Ha 2019/2020 roa. [potoko: 3acenanns kadeapsr No oT

3ar. kadenpoit
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