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PABOYAS ITIPOTPAMMA YYEBHOM TUCHHUIIIMHBI
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YTBEPKJIAIO:
Ile)(fgl{:fbﬁggo-l' XHHYECKOTo (haKyapTeTa
C.A.®omenKo

[Iporpamma y4ebOHOM JucHUIUHHBEL «OCHOBBI IIPOE B MHKPO H HAHOTEXHOJOTHiD»
COCTaBlEHAa HAa OCHOBaHWM [OCYyZapCTBEHHOTO 00pa30BaTENBHOTO —CTaHJApPTa BBICIIErQ
npodeccuonansaoro obpasosanus ('OC BIIO) [lonenxoit Hapommoit Pecry6mmxu (JJHP) mo
HarpaBnernio noarotoBku 28.03.03 Hanomartepuaisl, yTBEpXkKASHHOTO MpHKa3oM MHHHCTEpCTBA
obpazoBanus u Hayku JJHP ot 28 cenrsbps 2016 r. Ne 987; Ilopsaka opranusamuy y4eOHOTO
mpomecca B 00pa30BaTeNbHBIX OpPraHM3AlUsSX BBICIIEr0 MPOGECCHOHATBHOTO 00pa30BaHMs
Jonenkoit Hapoxuo#t PecrmyOmuku, yTBep:kaeHHOTO npukazoM MuHHCTepcTBa 00pasoBaHUS U
Hayku JIHP Ne 1171 or «10» HosiOps 2017 r.; y4eGHOro IuiaHa W OCHOBHOM 00pa3oBaTelbHON
IPOrPaMMBI  BBICIIETr0 NPO(ECCHOHANTBHOr0 00pa3oBaHHs HampasieHus moarotosku 28.03.03
Hanomarepuaisl, pazpabotanasix B 'OY BIIO «/loHenkuit HauOHAIBHbIH YHHBEPCHTETY.

PazpaboTtumk:
IIpodeccop xadenps ‘
TEOPETHYECKOM (H3UKH K HAHOTEXHOJIOTHH A.I"' MunocnaBckuit

[IporpaMma y4eOHON MMCIMIUIMHBI YTBEpXK/EHA HA 3acelaHMh KadeIphl TEOPeTHYECKOH
(M3KUKH H HAHOTEXHOJIOTHIA
IIpotoxom Nel5 ot «02» anpemnst 2020 r.
3aBeyromuit kadeapoit B.H.Baproxus

IIporpamMma y4eOHON THCIMILUIMHEI 0f00peHa yaeOHO-MeToquueckoil koMmuccuei dusuko-
TEXHHYECKOTO (haKyIbTeTa
ITpotoxon Ne 5 ot «15» ampernst 2020 r.

IIpencenarens yueOHO-METOIHIECKOM
KOMHCCHH (haKy/bTeTa 7 B.H.Koterko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«OCHOBBI TIPOIECCOB MUKPO M HAHOTEXHOJIOTHI» SIBIISICTCS AUCHUIUIMHONW 0a30BOM YacTH
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
c(OpMUPOBAHHBIE B TpPOIECCe HM3YyUeHUs MpeaMeToB «JIuHelHas anreOpa», «AHanHTHUYECKas
reomMeTpus», «MaTeMaTH4ecKuil aHan3y, «MexaHuka U MOJICKYIsIpHast pU3UKa» Ha IpeIblayIIeM
ypoBHEe oOpa3zoBanus. [lonydeHHbIE 3HAHUS HMCIONB3YIOTCS CTYAEHTAMH BO BPEMS BBITOJIHEHUS
y4eOHOM H TPOU3BOJICTBEHHON TPAKTHKH, IMPH HAIUCAHWU BBITYCKHON KBaIH()UKAIMOHHOU
paboTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boii / BapuaTHBHOM YacTu

. JTMCIUIUIHA 0a30BOM YacTH
00pa3oBaTeNbHOIN MPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 3 3
I"'on moaroToBku 1 1
Cemectp 2
KonuuecTBo yacoB 108 108
- IEKIIMOHHBIX 34 6
- IPAKTUICCKIX, CCMHHAPCKUX
- 1a00paTOPHBIX 34 6
- CaMOCTOSTEIIbHON PabOTHI 40 96
B T.4. UHAMBHAYAJIbHOE 33/1aHHE
HenenpHoe KOIIMYIECTBO YacoB, 4 12
B T.4. ayJUTOPHBIX 4 12

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

He.]]b - O3BHAKOMJICHHUEC CTYACHTOB C OCHOBHBIMHU HAITPABJICHUAMU B obOnacTu CO31aHus HOBBIX
MaTCpHraJIoB.

3agaua - sBisiercs (GopMHpoBaHHE 3HAHMM W YMEHHUH CTyJeHTa B OOJacTH COBPEMEHHBIX
METOJIOB, CPE/ICTB, TEXHOJIOTMM CO3/JaHKsI HOBBIX HAaHOIIOPOLIKOBUX MaTEpUasoB.

TpeOoBaHusi K _pe3yabTATAM OCBOECHHSI TUCHHMILINHDI. Hpouecc N3YUCHUA OUCHHUIIIMHBL
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«OCHOBBI TIPOLIECCOB MUKPO M HAHOTEXHOJIOTHI» HampaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB
cienyoomux kommnereHiuii B coorsercteun ¢ 'OC BIIO JIHP no nampaBieHHIO MOATOTOBKH
28.03.03 Hanomarepuaqbl ¥  OCHOBHOM  0OOpa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHaTbHOTO 00pa3oBanus HampasiieHus oarorosku 28.03.03 Hanomartepuars.
a) oowexynomypuuvix (OK):
- crocOOHOCTh K caMOoopraHu3aiu u camooopasosanuto (OK-7);
- CIOCOOHOCTh MOHUMATh CYHIHOCTh W 3HaueHUE WH(GOpPMAllMd B Pa3BUTHH COBPEMEHHOIO
MH(OPMAIIMOHHOTO O0IIECTBa, CO3HABATh OMACHOCTH U YIPO3bl, BOSHUKAIOIINE B 3TOM IpoIiecce,
coOIoAaTh OCHOBHBIE TpeOoBaHUs WHGOPMAIMOHHONW O€30MaCHOCTH, B TOM YHCJE 3aIIUThI
rocyzaapctBenHoi TaiiHbl (OK-13);
- CrIocoOHOCTh paboTaTh ¢ HH(POPMAIUCH B MI00ANBHBIX KOMITbIOTEPHBIX ceTsax (OK- 14);
0) oowenpogheccuonanvuvix (OIIK):
- CIIOCOOHOCTD HCIOJIb30BaTh B MPO(eCcCHOHATBHOM 1eATeNbHOCTH 0a30Bble €CTECTBEHHOHAYYHbIE
3HaHUS, BKJIIOYAs 3HAHMA O TMpeaMeTe M OOBEKTax M3YyYCHHs, METOJax HCCIEeI0BaHUA,
COBPEMEHHBIX KOHIEMIUIX, JTOCTIXKEHUSX U OTPAHUUYCHUSIX €CTECTBEHHBIX HayK (TPEX e BCEro
XHMUH, OMOJIOTHH, SKOJIOTHH, HayK o 3emiie u uenoBeke) (OITK-1);
- CHOCOOHOCTH HCIIOJIb30BaTh 0a30BbIe TEOPETHUYECKHE 3HaHUS (PYHIAMEHTAJIbHBIX pa3/elioB
0011IeH U TeopeTHIecKor PU3MKH sl peleHus npodpeccuonanbHbiX 3ana4 (OI1K-3);
- CIIOCOOHOCTH MCIOJIB30BAaTh OCHOBHBIE METOJIbI, CIIOCOOBI U CPEACTBA MOIYYECHUS, XpaHEHUS,
nepepaboTku MH(POPMAIIMN U HABBIKK Pa0OTHI C KOMITBIOTEPOM KaK CO CPEACTBOM YIIPAaBIICHUS
undopmarmeit (OITK-6);
8) npogpeccuonanvuvix (I1K):
HAYYHO-HMCCJIe10BATe/IbCKAS U MPOEKTHAS 1eSITeIbHOCTh:
- CIOCOOHOCTh KCIOJIb30BaTh Ha NPAKTUKE COBPEMEHHBIE IPEICTABICHUS HAyK O CBOMCTBax
BEIIECTB M MAaTEepHAOB MpPH MepexoJe MX B HaHOPa3MEpHOE COCTOSHHUE (HONb, OJHO H
JBYXMEpPHOE), O BJIMSHMM pa3Mepa Ha CBOWCTBAa BEUIECTB M MaTepHaliOB, B3aWMOJEWCTBUU
HAHOMATEPUAJIOB U HAHOCHUCTEM ¢ OKpy»Karotieit cpemoii (ITK-2);
- CIIOCOOHOCTH TNPHUMEHSATh HABBIKM  HCHOJB30BaHMUSA (IOJ] PYKOBOICTBOM) METOJIOB
MOJICIIUPOBAHMS, OLICHKH, NMPOTHO3UPOBAHMUS M ONTHUMM3ALUU TEXHOJOTMUECKUX IPOLECCOB U
CBOMCTB HAHOMAaTEPHAJIOB, CTAHIAPTH3ALUH U cepTUHUKANNU MaTepuanoB u npoieccoB (I[TK-4);

B pe3yjbTare u3yucHust yqeﬁﬂoﬁ JUCHHUIIMHBI CTYACHT JO0JIZKEH

3Hamp: OCHOBHBIE TOHATHS, KiIacCU(UKAIMIO M CBOMCTBA TUCHEPCHBIX CUCTEM; BO3MOXKHOCTH
CaMOOpraHu3allid  BEUIECTBA;  CTPYKTYpPBl  JUCHEPCHBIX  CUCTEM;  METOABI  IOJIyYEHHUs
HAHOTIOPOUIKOB; BIUSHUE pa3Mepa 4YacTHUI] Ha (PU3UKO-XUMHUYECKHE M OHOJOrMYeCKHe CBOWMCTBA
HaHOIIOPOUIKOB

ymemb: BHIOPATh PEXXHUM IOJYHYEHHS HAHOIOPOIIKOB KOHKPETHBIX MaTepuasoB; BbIOPATh METOJ]
OIpEEIICHUS XapaKTEPUCTUK HAHOIIOPOIIKOB; OLIECHUTh TOYHOCTD MTOJIYYEHHBIX PE3YIbTaTOB
61ademp: HABbIKAMHU BBIOOpa PEXUMOB MOJYyYEHHUS HAHOMOPOIIKOB KOHKPETHBIX MAaTepHaloB;
BbIOOpa METO/IOB OINpENEIeHUs] XapaKTEePUCTUK HAHOMOPOIIKOB; OIEHKH TOYHOCTH MOJYYEHHBIX
pE3yJIbTaTOB.

4.  COJEPXAHWE JACIHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

HopsakoBbii

Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeprcamenvhuiit mooynw 1«Hanonayxka, nanomamepuaivl, HAHOMEXHOJI02UUY
Tema 1. llpenmer | HaHoHayka, = HaHOMarepuaiabl,  HaHOTeXHOJoruu.  HaHopa3mepHbie
1 3a]1a41 Kypca. cucteMbl. COCTOSIHUE W  TEPCINEKTHBBI  Pa3BUTHUSA  HCCIEIOBAHUU




[Tapagurmsl HOBBIX

HaHOMAaTCpHaJIOB B MUPC

TEXHOJIOTHI
Tema 2. Knactepubie HaHocuctembl. Kiaccudukamust knacrepoB. JlucrepcHbie
Dopmbl cucteMmbl. Knaccudukarus
caMOOpraHu3aluu
BEILIECTBA
Tema 3. TepMoauHaMHKa MOBEPXHOCTHBIX sBIeHUMN. [loBepXHOCTHas SHeprus U
Ouzuka u xumus | HaTspKeHue. Pu3nueckas U XUMHUYECcKas aacopOuus
IIOBEPXHOCTU
Tema 4. OcHoBHbIE TOHATHS U KiIaccupUKalusg. XapaKkTEepUCTUKA (PpaKTaTIbHBIX
®paxransl MaTepUalIoB

Cooeporcamenvuwtit modyas 2 «llonyuenue nanomamepuanoey
Tema 5. CuHTe3 HaHONOPOWIKOB. MeTox TepMHUYEcKoro pasioxeHus. Meron
MeTto1b1 COBMECTHUMOI'O OCaXICHHUS
MOJTy4YEeHUs
HaHOIIOPOUIKOB
Tema 6. Bnusinue ¢usnueckux monei Ha Mpolecc MOJYy4YeHHS HAHOMOPOIIKOB.
[Tonyuenue MexaHu3MBbl pOCTa HAHOYACTUL JUOKCHIA IIUPKOHUS
HaHOIIOPOUIKOB
JMOKCHIa
LHUPKOHUS
Tema 6. KomnaktupoBanue HaHOIIOPOIIKOB B YCIIOBUSAX BBICOKOT'O
Konconunanus ruapocratuyeckoro napieHus. CrekaHue HaHomopowkoB. IIponeccs
HaHOIIOPOUIKOB Jierpajaluuu
Tema 8. dusnueckue CBOMCTBA HaHOKEPaMUKH. Hanorexnonorun B
OcobenHoctu AIEKTPOXUMHUUYECKMX UCTOYHUKAX TOKa
KepaMU4ECKHUX
MaTepuasioB

TemaTnyeckuii njian

CO}Iep)KaTeJ'IbHI)Iﬁ MOAYJIb l«HaHOHayKa, HaAaHOMATEPHUAJIbl, HAHOTCXHOJIOTUH)

KonuyecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHunst
B T.4. B T.U.
ol Q! T 0] ] y T
Ha3Banus coaepikarejbHbIX S| 2 2ol E S| 2 2 5|2
MoyJieil 1 TeM el = |8 A&leElsEl 28| =] 8| &|8 58| ¢E
o |l 5| | 2|38 EY o = g | 21388 IFHQ
2 2| | a8 o= 8 = iz = s |8 als 8
) El 29 B 9 () ) a9 o8
BEICEEEE: S £ 8|8g =%
Sl 8|8 Flg o s |3 "z
ElB|o = = E | o =
Tema 1. Ilpenmer u 3agaun
Kypca. [lapagurmber HOBBIX 13 | 4 41 5 12 | 1 11
TEXHOJIOTHI
Tema 2.
@®opmbl  camoopranmzanmu | 13 | 4 4| 5 14 | 1 2 | 11
BeleCTBa
Tema 3.
13 | 4 415 12 | 0,5 05| 11
dusuka il XUMMUSA




MTOBEPXHOCTH
Tena 4. 15 | 5 5| 5 16 | 05 05| 15
Ppaxrasl

Hmozo no

cooepircamenvbHomy mooyaro | 54 | 17 17 | 20 54 | 3 3 | 48

1

TemaTrnueckuii mian

Conep:karejbHblii MOOYJIb 2 «IlojlyuyeHne HAaHOMaTEePUAJIOB)

KoauuecTBO 4acoB

QOunas popma o0yueHust 3aounas popma o0OyueHust
B T.4. B T.4.
Ha3BaHus coepKATENbHBIX Ol 2la _|F ol 214a |5
Mozln”p < 5%5‘2%50 > éﬁ‘ﬁ%g
YJI€En U TEM 5 E 3| =g 9 S o 5 § 3 ol =98 5
ol 5| | 2|88 Ee o 5| | 2|88 EFS
M X | =l s|le s 8 A 2 S s |8 aly 8
“lEl&lggEs| || E|g|dElEs
= E|57|E = 2878
Tema 5. Metoapl nojiydeHus 13 | 4 4| s 12| 1 11
HaHOIIOPOIITKOB
Tema 6. [Toryuenue
HaHOIIOPOIITKOB muokeuna | 13 | 4 4 | 5 14 1 2 11
IUPKOHMS
Tema 6. Kouconmunmamus 13 4 4 5 12 | 05 05| 11
HaHOTIOPOIITKOB
Tema 8. OcobeHHOCTH 15 | 5 5| 5 16 | 05 05| 15
KepaMHUYECKHX MaTepUajIoB
Hmozo no 1
cooeprcamenvuomy mooynro | 54 | 17 7 20 54 | 3 3 | 48
2
Bcezo no mooynio
108 | 34 34| 40 108 6 6 96
5. METOAUWYECKHUE PEKOMEHIALIUU AJIsI TIPOBEJIEHUSA
JEKIIMOHHBIX, IPAKTHYECKHUX U IABOPATOPHBIX 3AHSITUU
TeMbl JIEKIIHOHHBIX 3aHATHH
Ne Konuuecmeo
Hazeanue memui
n/n uacoe
1 [[Ipeamer u 3amauu Kypca. [lapagurmbl HOBBIX TEXHOJIOTUIN 4
2 |®opmbl camoopraHU3aIiy BEIIECTBA 4
3 |®Pu3uka U XUMHUS TOBEPXHOCTU 4
4 |DpakTansl 5
5 [Mertoapl nony4yeHUs] HAHOMOPOIIIKOB 4
6 |[lomydeHHEe HAHOTIOPOIIKOB JTUOKCH/IA ITUPKOHHUS 4




KoHconuaanys HaHOIOPOLIKOB 4
OCOOEHHOCTH KEPaAMUYECKUX MaTepUanoB 5
BCEI'O 34
Tembl J1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Has3zeanue memoi waCos
1 [Merox nmpocBeunBaroUIeil 3EKTPOHHON MUKPOCKOIIMU )
2 [UccnenoBanusi HAHOMATEPUAIOB METOZOM MPOCBEUMBAIOIICH dIIEKTPOHHOM 5
MUKPOCKOIINN
3 |Metog omnpeneneHus yaenbHoi moBepxHocTy yactuil bOT 5
4 Meton nonyyenust UK-cextpos )
5 |Ananu3 nanonopouikoB Mmeroaom [ITA u JICK 5
6 |Ompenenenue xapaKTEPUCTHK IIOTHOCTH HAHOTIOPOIITKOB )
7 |Ananu3 noBepxHocTH U310MOB MeTo oM POC 4
BCEI'O 34
6. METOAUYECKHUE PEKOMEHJIAIIUA 11O OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTBHI CTYJAEHTOB
Oprasuzanus caMocTosITeIbHON paboThl CTYICHTOB
No Konuuecmeo
wn Ha3zeanue memoi wacos
1 [[TomympsiMoii MeTOJI MPOCBEYMBAIOIIEH 3JIEKTPOHHOM MUKPOCKOIUU 7
2 |[KocBeHHBII METO]T IPOCBEYHBAOIIEH IJIEKTPOHHOW MUKPOCKOITHN 6
3 |lazepHblit MUKPO30HIOBBIN aHATN3 7
4 |AtomHO-cunoBast Mukpockonusi (AFM) 6
5 [MaruuTocumnosas 30H10Bast MUKpockonusi (MFM) 7
6 |Cxarupyromas MUKpOCKOIHS OJiKHEH onTudaeckoid 30H6I (SNOM) 7
BCEI'O 40

7. NHANBUIAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)

8. KOHTPOJIBHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. Hanonayka, HaHOMaTepHaJIbl, HAHOTEXHOJIOTHH. HaHOopa3MepHbIe CHCTEMBI.
2.CocTosiHIE U TIEPCTIEKTHBBI PA3BUTHUS HCCIEAOBAHUN HAHOMATEPHAIIOB B MHUPE
3.Knacrepnsie HanocucTembl. Kimaccudukamus kiacTepos.
4. TucnepcHbie cuctembl. Knaccudukanus

5. TepMoamHamMuKa MOBEPXHOCTHBIX SIBJICHUH.

6. [ToBepXHOCTHAsI SHEPTHUS U HATSDKEHUE.

7. dusnueckas 1 XUMHAYECKas aJIcOpOIus

8. ®paxTanbl. OCHOBHBIC TOHATHS U KIIACCU(PUKALIUS.

9. Xapakrepuctuka GhpakTaabHbIX MaTEpHUAJIOB




9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u kpumepuu oyeHUBAHUL)

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PUHKO-TEXHUUECKUMA

Hanpaenenue noocomosxu:  28.03.03 HanomarepuaJibl

Ilpogpunn:

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp 2

Yuebnasn oucyuniuna OcHo6bl npoyeccos MUKpo U HAHOMEXHOI02UlL

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. HaHopa3mepHbIE CHCTEMBI.
2. Xumudeckast aicopOorusi..
3. dpakraisbl.

YTBepKIeHO Ha 3acelaHnuu Kadeapbl TEOpeTHUeCKON (PU3UKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT «__» 20 T

3aBenyromuii kadeapoit

[IpenonaBarens
Kpurepun oneHuBanus MO1yJbHOT0 KOHTPOJISI
Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3ananue 2 10
3ananue 3 10
Bcezo 30
10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameHy
1. Hanonayka, HaHOMaTepHalbl, HAHOTEXHOJIOTHH.
2. Hanopa3mepHble CUCTEMBI.
3. CocTosiHuE U IEPCIIEKTHBHI Pa3BUTHS MCCIIECIOBAHUN HAHOMATEPHUATIOB B MHPE.
4. KnactepHble HAHOCHUCTEMBI.
5. Knaccugukamnus Kinactepos.
6. ucniepcHbie cuctembl. Kitaccudukars.
7. TepmoauHamMHKa NOBEPXHOCTHBIX SIBJICHHM.
8. TloBepxHOCTHasi SHEPTUs U HATSHKEHUE.

9.

duznyeckas 1 XuMU4eckasi aJicoporus

10. OcHOBHBIE TIOHATHS U KIACCUPUKAIIHSL.

11. XapakrepucTtrka (ppakTaJbHbIX MaTEPUAIIOB.
12. CuHTE3 HAaHOTIOPOIITKOB.

13. MeTo TepMHYECKOTO Pa3I0KEHHUS.



14. Metox COBMECTUMOI'O OCaXKICHUS.

15. BausiHue ¢pu3u4ecKux Mmojieil Ha mpoIecc MOoIy4eHUs] HAHOTIOPOIIKOB.

16. MexaHu3Mbl pocTa HAHOYACTHILL JUOKCUA IUPKOHUS.

17. KoMnakTupoBaHie HAHOIOPOILIKOB B YCIOBHSX BBICOKOTO I'MJIPOCTATUYECKOIO JABJICHUS.
CrniekaHue HaHOIIOPOLIKOB.

18. Ilporeccer nerpanamum.

19. ®dusnueckue cBoiicTBa HAHOKEPAMUKH.

20. HaHOTEXHOJIOTUH B 3IEKTPOXUMHYECKIX UCTOYHUKAX TOKA.

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PUZUKO-TEXHUUECKHUI

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:
Ilpoepamma noocomosxu: O0axkanaBpuar
Cemecmp 2

Yuebnas oucyuniuna OcHOBBI IPOLECCOB MUKPO U HAHOTEXHOJIOTH I

BUWIET Nel
1. Merox COBMECTHMOTO OCaKICHHUS.
2. Bnmsaue ¢pu3nyeckux mosiei Ha mporece NoaydeHUss HAHOTIOPOIIKOB.
3. MexaHu3Mbl pocTa HAHOYACTHUI TUOKCHIA IIUPKOHHSL.

YTBepKIeHO Ha 3acelaHuu Kadeapbl TEOpeTHUeCKON (PU3UKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT « » 20 T

3aBeayromuii kadeapoit
OK3aMeHaTop

Kpumepuu oUueéHueanHus IK3amena

Homep 3a0anusn Koauuecmeo oannos
3amanue 1 15
3anganue 2 15
3ananue 3 20
Bcero 50 6an10B

11. KPUTEPUU OLIEHUBAHUSA

ITo xypcy «OCHOBBI MPOLIECCOB MUKPO M HAHOTEXHOJOTMI» MpEAIoyiaraeTcsi MpoBelIeHUE
POMEKYTOYHOW aTTeCTallid B BHUJE MOAYJIBHOTO KOHTPOJIS, BBITIOJHEHWE WHAWBHYAITBHOM
paboTHI M IK3aMeHa. JK3aMEeH CHIAIOT CTY/ICHTHI C IIETbIO MOBBIIICHUS PEHTHHTA.

Pacnpeoenenue 6annos, Komopwle MoZym HOIYYUNL CHLYOEHMbL
6 npoyecce uzyueHus OUCUUNIUHbL

Oprann3zannoHHO CPC Bcero
yueoHasi pabora NuauBuayanbHas | MoayJibHbIH KOHTPOJIb
CTyeHTa paGoTa
max 10 6amioB max 10 6amioB max 30 100
0asoB
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IIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l MPHU YCIOBUU
00s13aTeNbHOr0 Ha0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKIIMOHHBIE W TPAKTHYECKUE 3aHATHUS M0 yuyeOHO# maucuurumHe «OCHOBBI MPOLECCOB MHUKPO U
HaHOTexHoJorui» mposogiarcas B KommnbrotrepHoM kiacce Ne304. OGopynoBaH KOMILIEKTOM
y4eOHOI Mebenu Ha 28 I0CaI0YHBIX MECT, KOMIUIEKTOM pabodero Mecra MpernoaBareisi, MEJIOBOU
nockoil, 10 KOMIbIOTEPOB C JIMIEH3UOHHBIM IPOTrPAMMHBIM OOECIIEUEHHEM, JOCTYIIOM K CETH
Wnrepner,]l cereBoit xkommyrtatop, 1 wi-fi poyrep, 1 MynbTumenuiiHbIi TpoekTop, 1 3KpaH
MIEPEHOCHOM.

CamocrosiTenbHast paboTa CTYA€HTOB IPOXOIUT B YUTAJIbHOM 3ai1e Ne 4 nepuoanueckoin
JUTEpATyphl, YKOMIUIEKTOBaH yueOHOM Mebemnbio Ha 31 mocaiouHoe MecTo, OCHAIIEH
KOMITBIOTEPOM B KOMIUTEKTE (1 1IIT.), pacmofioxkeH 1o aapecy T. JloHenk, yia. YHuBepcuTerckasi, 24,
kab. 19.

WupuBuayanbHbBle W TPYNIOBBIE  KOHCYJIBTAllMM — CTYAGHTaM Ui TPOBEICHUS
CaMOCTOSITENIbHOW paboThl MPEJOCTaBIAIOTCS B KaOMHeTe Kadeapbl TeopeTHdecKol ¢GU3uMKu U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 1ocaJoyHbIX  MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KoMIUIekTe (1 INIT.), MIPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

KoJa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HanmenoBanue
n/n B On0/1MoTEKE BEpCHUH B
JouHY IBC
Ocnognasa numepamypa
1. Munocnasckuii  A.I'.  KoHcmekt nekuuid mo Kypey
«OCHOBBI TIPOIIECCOB MHKpPO- W HAHOTEXHOJIOTHH». — 2
Honenk: JouHY, 2018. — 246 c.
2. Tepexo C. B. ®usnka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexosr, B. H. Baproxun; 'OY BIIO 1 +
«lonHY» - Jlonenk: lonHY, 2013. — 418 c.
3. Hanomarepuanbl, HAHOMOKDBITHS, HAHOTEXHOJOTHH:
[yueb. mocobue] / [H. A. Azapenkos, B. M. Bepecues, A. 1
M. Horpebusik u np.]; XapbkoBckuid Hail. yH-T uM. B. H.
Kapasuna. — XapekoB : XHY um. B. H. Kapasuna, 2009.
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| —209 c. |

Jlonoanumensnasn numepamypa

4. HanorexHomorun W crenuanbHble MaTepUaibl: y4eO.
nocodbue Mg CTYACHTOB BY30B, OOYyYarolMXCs I10
HanpasieHuto noarotoBku 140140 - Texn. ¢usuka / 1O. 1
I1. Connues, E. U. Tlpsxun, C. A. Bonorxauuna, A. II.
ITerkoBa ; moxm pea. FO. II. ConnmeBa. - CaHkt-
ITerepOypr: Xumusnar, 2009. — 334, [1] c.

5. Hanorexnonoruu: a3oyka mist Bcex / H. C. A6pamuyk, C.

M. Asnomenko, A. H. bapanos u ap.; nox pexn. 1O. /. 2
TpetbsikoBa. - 2-¢ u3n. — MockBa: @uszmatiut, 2009. —
365 c.

6. lomoBun HO. W. Baenenwe B HaHOTEXHUKY. — M.: 5

Mamunoctpoenue, 2007. — 493 c.

14, UHO®OPMALUMUOHHBIE PECYPCbI
http:/Avww.on-line-teaching.com/word
http://master-samouchitel.ruAword-2010-obuchenie/
http://uroki-online.net/office/
http://balbesof.net/info/photoshop_map.html
http://rcs.chemometrics.ru/Tutorials/matlab.htm MatLab. PykoBoacTBo i HaUMHAOMINX
http://detc.ls.urfu.ru/assets/amath0011/mpl.htm snekTpoHHbI Kypc Mo maple
http://physics.herzen.spb.ru/library/03/02/mapletut/pagel.html snekTpoHHbIil Kypc o maple

15. IPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xoprioparusnas nunensus JOHHY Ne 46484614);
2. Microsoft Office (kopnopatuHas muuensust JJOHHY nunensusa Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark 11 BeIcIINX y4eOHBIX 3aBe/IeHU);
4. Jlunensuu GPL, Apache, BSD mis cBob6ognoro mporpammuoro odecrnieuenusi: FreeLab, Scilab,
Free Pascal, Aatuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mporpamMma paccMOTpeHa W TIepeyTBEpXKACHAa Ha 3acelaHuu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEeHUsAMU (0e3 u3mMeHenuil) Ha 20 rof.

ITporoxoi Ne or“ _” 20 1.

3apenyrouuii kadeapoit

PabGowyas mnporpaMMa paccMOTpeHa U TepeyTBepXKAeHa Ha 3acelaHuu  Kadeapsl
TEOPETUIECKON (PU3UKU M HAHOTEXHOJIOTHI ¢ M3MeHEeHUsIMU (0e3 m3meHnenuii) Ha 20 TO/I.

ITporokomn Ne or“ 7 20 T

3aBeayromuii kadenpoit



http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://balbesof.net/info/photoshop_map.html
http://rcs.chemometrics.ru/Tutorials/matlab.htm
http://detc.ls.urfu.ru/assets/amath0011/mp1.htm
http://physics.herzen.spb.ru/library/03/02/mapletut/page1.html

