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YTBEPKIAK):
Bpuo nexana husnko-Texuuteckoro

daxynprera,
S C.A.Domenko
4105 2 amperta 2019_r.

Mt/

\

[lporpamma coctasiena ¢ ydyerom DenepanbHOro mcynapcménnom 00paz0BaTeNLHOTO
CTanzapra BhiCulero ofpajoBaHMs [0 HaNpamNeHMIO (OArOTOBKH  03.04.02 Duznka,
YIBEPIHKICHHOrO npukasoM Munucrepersa obpasosanus u naykn Poccutickoii Denepaunn ot 28
asrycra 2015 r. No 913,

Ilporpamma yuebuo mucimmmun «METOJIbI JIMATHOCTUKU W AHAJIM3A MHUKPO- U
HAHOCHCTEM» coctasiena ua ocnose I'OC BIIO mo Hanpasjienuio nojrotosku 03.04.02
Dusika, YTBEPKICHHOTO IpHKazoM MunncTepersa obpasosanus u Haykn JIHP or «04» anpens
2016 r. Ne 300, 3aperucTpupoBalHOro B Munucreperse 1ocriman JIHP ot 22 anpens 2016 r. Ne
1195, «llonoxkenns 06 oprauusanmu yueGHoro nporecca B 06pa3oBaTE/NLHBIX OPraHu3aiusX
BhiCIEr0  npoeccHonansHoro  obpazopamis  JloHeukoi Haponuoii  PecnyGmukuy,
YTBEPKAEHHOTO MpHKasom Muwucrepersa o6pazosanus u wayku JJHP 07 asrycra 2015 r. Ne 380
(¢ mavenenmwsamMu M jonosmenmsivu ot 30 oxraGps 2015 r. Ne 750), yueGHoro mmana no
HanpasieHuio  noarotopku  03.04.02 Ouskka (  Marucrepckas nporpaMma:  Dusuka
KOHICHCHPOBAHHOTO ~ COCTOAHHS), yTBepkKAeHHoro Yuenmm Coserom VYamsepcutera or
02.04.2019r., mporokon Ne3 u ocHOBHO 00pa3oBaTenbHON NPOrpaMMEL,  YTBEPKICHHOM
npuKasom pextopa (Ne 102/05 or 31.05.2019 r.).

Paspaboruank:

Hoxtop dus-mar Hayk, .

npodeccop kadenpst TeopeTHHECKdit /ﬂ/{/

(GHIUKH ¥ HAHOTEXHOTOrHI Pymsnues B.B.

[Iporpamma yueGHOM jucIHIUIMEEL YTBEPKICHA Ha 3aCC/IaHHK Kaepsl TEOPETHYECKOH (H3HKH
W HAHOTEXHOJIOI'HH

/

4

4

/

I[lpotokon Ne _17_or« 04 »  anpens 2019_r.

3as. kadenpsl reopeTHUCCKON PHINKH H HAHOTEXHOJNOIHiT Bapioxun B.H

7 4
Ilporpamma yuebuoit smcnmmmun onobpena yuebHO-MeToaHueEKOH KoMHCCHEi tuznxo-
TexHuyeckoro Qakyasrera

Hporoxon Ne 4 or« 08 »  anpens 2019 r.

[lpeacenarens Y4eOHO-MeTOHYeCK O
Komuccuu dakyisrera P Korenko B.H.




1. ObsaacTh NPUMEHEHUA M MeCTO TMCIHUIIMHBI B y4eOHOM mpouecce:

Kypc «METObI JUATHOCTHUKN U AHAJIM3A MUKPO- W HAHOCHUCTEM»
SIBJISIETCS] 00s13aTENbHON TUCIMIUIMHON BapuaTuBHOU yacTu bioka 1 «/lucuumimunel (MOyn)» 1mo
HanpaBieHuto  moaroroBku  03.04.02  @dwusumka (Marucrepckas — mporpaMma:  (Qu3MKa
KOHJICHCUPOBAHHOT'O COCTOSTHUS).

JucuumnnuHa  peanu3yercs Ha  (U3HKO-TeXHHUYecKoM  ¢akynbrere  Kadenpoi
TEOpETUYEeCKOH (M3MKKM W HAHOTEXHOJOTWH. [l W3ydeHus TaHHOW YYeOHOW UCITUTUIMHBI
HEeO0OXOIMMBI 3HAHMSI, YMEHHSI U HaBBIKH, C(HOPMHUPOBAHHBIC B MPOIECCE M3YyUEHUS MPEIMETOB
«Kpucrammopusuka, TEOpUsS W METOJbI CTPYKTYPHOTO aHanmu3a», «Du3uka TBEpIOTO Temay,
«CTpyKTypoOoOpa30BaHUE U SIBICHUS [IEPEHOCA B KPUCTAIAX M TOHKUX IUIEHKaX», «JIEKTPOHHAS
MUKPOCKOMHS U peHTreHorpadus MatepuanoBy, «OCHOBBI HaHOTEXHOJIOTUN. Teopust U METOJbI
MOJyYCHUSI HAHOMATEPHUAJIOBY.

HOJ’Iy‘leHHHC S3HAaHUA HCIHOJIB3YHOTCA CTYACHTAMH BO BpPEMA BBIIIOJIHCHUSA HAYYHO-
HCCHGﬂOBﬂTGHLCKOﬁ pa6OTBI IIpHU HAIITMCaHUH MaFI/ICTepCKOﬁ JAUCCCPpTAllH.

2. CTpyKTypa A¥CUUILIHHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

Hamnpasnenue noarotToBku 03.04.02 ®usuka
Maructepckas nporpamma ®du3rKa KOHJACHCUPOBAHHOTO COCTOSIHHS
ITporpamMmMa moAroTOBKH Marucrparypa
Kpanudukarmst MarucTp

KonuuecTBO conmepkarenbHbIX MOTyJICH 2

JucuunnuHa 6a30B0H / BApUaTUBHOM 4acTH

o JUCLUIUIMHA BapUaTUBHOM YacTH
o0pa30BaTeIbHON MPOrpaMMbl

@OpMBI KOHTPOJIS 1 MOynbHBIN KOHTPOJIb, 1 SK3amMeH
TMokasaremn ouHas (popma 3aouHas Gpopma
oOyueHus o0y4deHus
KonndecTBo 3a4eTHbIX eanHUIL (KPEAUTOB) 4
I'ox noaroToBkn 1
CemecTtp 1
KosmuecTBo yacos 144
- JEKIIMOHHBIX 9
- IPAKTUYECKUX, CEMUHAPCKHUX 63
- 1a00PaTOPHBIX
- CAaMOCTOSATEIbHOM paboThI 72
B T.4. HHMBHIyaJbHOE 3a/IaHUEC
HenenpHOE KOJIMUYECTBO YaCOB, 4
B T.4. AYJJUTOPHBIX 4

3. Onucanue TUCHUIINHBI
Henu u 3aga4m . opMupoBaHUE 3HAHUI U YMEHH CTy/IeHTa B 00JIACTAX COBPEMEHHBIX
METOJI0B, CPEACTB U TEXHOJIOTMI NCCIIEI0BAaHUS HOBBIX MaTEPHUAJIOB.

TpeGoBanuss K pe3yjabTaTaM OCBOEHHUS] AMCUMIUIMHBI: [Iporiecc W3ydyeHHs] TUCIUILIMHBI
«METOJbI IMATHOCTUKN U AHAJIM3A MUKPO- N HAHOCHUCTEM)» HanpaieH Ha
(dhopMHUpOBaHHE AIEMEHTOB CleAyromux kommnereHuid B cootBeTcTBUU ¢ PI'OC BO PD mno
HanpasieHuto noArotoBku 03.04.02 dusnka 1 OCHOBHOW 00pa30BaTebHOM MPOrpaMMBbI  BBICILIETO




npodeccnoHanbHOro oOpasoBanus  HampapieHus mnoarotoBku 03.04.02 dusmka (MarucTepckas
nporpaMma; pu3rKa KOHACHCUPOBAHHOTO COCTOSTHHS):

a) oowexyromypuuvix (OK):

CIIOCOOHOCTRIO K aOCTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTBIO JICHCTBOBATh B HECTAHAAPTHBIX CHUTYaLlUsX, HECTH COUUAIIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perreHus (OK-2);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATHU3AIINH, UCIIOIB30BAHUIO TBOPUYECKOTO MOTEHIINANA
(OK-3).

0) oowenpogpeccuonanvnvix (OIlIK):

TFOTOBHOCTHIO K KOMMYHUKAIIUU B YCTHOM U MUCbMEHHOM (hopmax

Ha rocyaapcTBeHHOM s3bike Poccniickoit denepanuy 1 MHOCTPAHHOM SI3BIKE IS PELICHUS 3a1a4
npodeccronansHoi aestensaoctu (OITK-1);

TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTUBOM B chepe cBOEi npodeccuoHanIbHON

NeSITeNIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COI[MANIbHBIE, STHUYECKHE, KOH(ECCHOHAIbHbIE U
KynabTypHbIe paznuuus (OI1K-2);

CHOCOOHOCTBIO K aKTUBHOM COLMATBHON MOOUIBHOCTH, OPraHU3alluu
HAYYHO-HMCCIICI0BATEIbCKUX M HHHOBAIMOHHBIX pabot (OIIK-3);

CHOCOOHOCTBIO QAANTUPOBATHCA K U3MEHEHHUIO HAYYHOTO PO cBoeH
poeCCHOHATTLHOMN IEATEIFHOCTH, COIIMOKYIBTYPHBIX M COIIMAIBHBIX YCIOBUH IEATEILHOCTH
(OIIK-4);

CTIIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE BIIaIeHHE TPOPECCHOHATHHO MPOPHINPOBAHHBIMA
3HAHUSAMHU B 00JIACTH KOMITBIOTEPHBIX TEXHOJIOTUHN AJIs pelIeHus 3a7a4 mpodhecCuoHaIbHOM
JESITeTHbHOCTH, B TOM YHUCIIE HAXOSAIINXCA 32 TpeAeaMH HaPaBICHHOCTH (TTPOpuIIs)
noaroroBku (OIIK-5);

CTIOCOOHOCTBIO MCIIONIB30BATh 3HAHUSI COBPEMEHHBIX MTPOOJIEM M HOBEUIIIHX

JTOCTHXKEHUH (PU3UKHU B HAyYIHO-UCCIIe10BaTeIbcKoi pabore (OITK-6);

CIIOCOOHOCTBIO AEMOHCTPUPOBATH 3HAHUS B 00J1aCTH (PUIIOCO(CKUX BOIPOCOB
€CTECTBO3HAHUS, UCTOpUH U MeTozooruu (husuku (OIIK-7).

8) npogpeccuonanvusvix (IIK):

HAYYHO-HCCJIeI0BATEIbCKAS eI TEIbHOCTh:

CIOCOOHOCTBIO CAMOCTOSITENILHO CTaBUTh KOHKPETHBIE 337]a4l HAyYHBIX

WCCIICIOBAHMH B 00JIACTH (PU3UKH U PelIaTh X C IIOMOIIBIO COBPEMEHHOH armapaTypsl U
MH(OPMAIIMOHHBIX TEXHOJOTHH C UCIIOJIb30BAHUEM HOBEHIIIEro POCCUIICKOTO U 3apy0eHOTO
ombita (ITK-1);

HAYYHO-MHHOBAIMOHHAS /IeATEIbLHOCTD:

CIIOCOOHOCTBIO CBOOOIHO BIAACTh pa3zeiiaMu (PU3UKU, HEOOXOIUMBIMU

JUIS pellieHus] HAyYHO-WHHOBAIIMOHHBIX 33a4, U IPUMEHSThH Pe3yIbTaThl HAYYHBIX UCCIIEIOBAHUN
B HHHOBAIMOHHOM aestensHocta (ITK-2);

CIOCOOHOCTBIO MPUHUMATH YYaCTHE B pa3paboTKe HOBBIX METOJOB U METOJUYECKHUX MOIXO0JIOB B
HAyYHO-MHHOBAIIMOHHBIX UCCIICIOBAHUIX M HHKEHEPHO-TEXHOIOTHYecKoit aesirenbHocTr (ITK-3);
OpraHu3anMOHHO-YNPaBJIeHYeCKAas e TeJIbHOCTD:

CIOCOOHOCTBIO TUTAHUPOBATh U OPTAaHU30BBIBATH (PU3HUYECKUE MCCIICIOBAHMUS,

Hay4HbIe ceMHHapbl U KoHpepeHuuu (I[1K-4);

CIIOCOOHOCTBIO UCTIOB30BATh HABBIKM COCTABJICHHUS U OOPMIICHHUS

HayYHO-TEXHUYECKOH JOKYMEHTAIUU, HAyYHBIX OTYETOB, 0030pOB, JOKIAI0B

u crareit (I[TK-5);

negarornyeckasi 1esiTeJIbHOCTD:

CIOCOOHOCTBIO METOTUICCKH TPAMOTHO CTPOUTH IUIAHBI JICKITMOHHBIX

Y IPAKTHYECKUX 3aHATHH MO pa3jienaM y4eOHBIX AUCIUILIINH U MyOIHMYHO U3JIarath
TEOPETHYECKHUE U TIPAKTUICCKUE PA3/Ieibl YU€OHBIX TUCIUTIIINH B COOTBETCTBUU C



YTBEPKICHHBIMH Y4e€OHO-METOUUYECKUMH ITOCOOMSIMU TIPU peaIi3alliy MporpaMm OakanaBpuara
B obmactu pusuku (ITK-6);

CIIOCOOHOCTBIO PYKOBOJIUTH HAYYHO-HUCCIIEA0BATEIILCKOM NEATETLHOCTHIO B 007acT! (DU3NKU
oOydarorumxcs 1o nporpammam 6akanaspuara (I1K-7).

B pe3yabrare uzydenusi y4ueOHOH TMCHUIJIMHBI CTYJAEHT H0JIKEH
3HAMb: OCHOBHBIC TUIbI HAHOKPUCTALTMYECKUX MAaTEPUAJIOB; UMETh MPEJCTABICHUE O CTPYKTYpe
HAaHOKPHUCTAJUIMYECKUX MAaTEpHUaioB M €€ OCOOCHHOCTH; OCHOBHBIX MPHHIIMIIOB XHMHYECKOM
TCPMOANHAMUKHU, MCXaHU3MOB (I)OpMI/IpOBaHI/ISI PAa3IMYHBIX THIIOB HAHOKPUCTAJUIMYCCKHUX
MaTepUajoB; TIEPCHEKTUBbI MPUMEHEHHsS] HAHOKPHCTAJUIMYECKHUX MAaTepHalioB; B3aWMOCBSI3H
CTPYKTYpPHI U (PU3UKO-XUMHYECKUX CBOMCTB HAHOKPUCTAJUIMYECKUX MATEPHAIIOB.

yMemsb: ONPENENITh CTPYKTYPY M CBOWMCTBA HAaHOKPHCTAJUIMUECKUX MATEPHAIIOB C ITOMOIIBIO
IKCIEPUMEHTAIBHBIX METOJIOB; MCCIICJOBATh BIUSHUE METOAOB TOJYYCHHUS Ha (U3UYECKUE U
MEXaHHYECKHUE CBOMCTBA HAHOKPHUCTALUTMYCCKUX MATCPUAIOB; U3MEHATH CTPYKTYpPy U CBOWCTBA
HAHOKPUCTAJUTMYECKUX MATEPHAJIOB C TIOMOIILI0 METOJOB TEPMHUYCCKOW M (PU3UKO-XUMHUYECKON
00paboTKH.

61a0emsb: HaBBIKAMU OTPEICIICHUS CTPYKTYPHl U CBOWMCTB HAHOKPUCTAJUTMUYECKUX MATEPUAJIOB C
MOMOIIBI0 IKCIICPUMEHTAIBHBIX METOJIOB, HCCJICIOBAHUS BIIMSHUS METOJIOB TMOJYYCHHS Ha
du3nUecKkne W MEXaHWYECKHE CBOMCTBA HAHOKPUCTALIMYCCKHX MATepUaoB, W3MCHCHHUS
CTPYKTYPBI U CBOMCTB HAaHOKPUCTAJUIMYECKUX MATEPUAIOB C TIOMOIIBI0 METOJIOB TEPMUUYCCKON U
(hU3UKO-XMMHYECKON 00pabOTKH.

4. Conep:xkanue TUCHUNIMHBI U (OPMBI OPraHU3alUM Y4eOHOr0 mpouecca

MopsiakoBbIi Kparkoe conepxkanue TeMbl
HOMeEp ¥ TeMa

Cooeporcamenvuovtii. - mooyne 1. «Ceolicmea u  napamempol
HAHOCMPYKMYPUPOBAHHHBIX MAMEPUATIOE )
Tema 1. Beeoenue | HaHOCTpYKTYpHPOBAHHHBIE MaTEpPHUAJIbI.
Pa3mepHbie 0cOOEHHOCTH HAHOOOBEKTOB.
Tema 2. CBoiicTBa UHANBUIYATbHBIX HAHOYACTHIL.
Ceoiicmea Hanoxknacrepsl. CTpyKTypHBIE U SJIEKTPOHHBIE MArHYE€CKUE YHUCIIA.
Hanouacmuy
Tema 3. du3nuecKue Npolecchl B HAHOCTPYKTYPUPOBAHHBIX MaTepUaax.
QDusuueckue
npoueccot 6 HM
Tema 4. " i
HCTPYMEHTAJIbHBIC CPEACTBA ISl OMPEEICHUsI CBOWCTB M TapaMeTpPOB
HaHOCTPYKT
Hucmpymenmanp PYKTYP
Hble cpedcmea 0ns
onpeoenenusn
ceoiicme u
napamempog




Cooeporcamenvhutii Mooyaw 2. «Memoowt uccinedosanus HAHO00HEKM06)

Tema 1.

Memoowl
uccneooeanus
HAHO000bEeKmMog

MeToan! uCCIeI0BaHUS HaHOOOBEKTOB.

Tema 2.

Cranupyrowan
30H008a5
MUKPOCKORUS.

Honno-noneeas u

CKaHI/Ip}IIOH_[aH 30HJ0Bass MUKPOCKOIIUS.

HonHo-110J7I€Bas 1 CKaHHUpyromasa MUKPOCKOIIHA.

CcKanupylowan
MUKDOCKORUSL.
Tema 3. CrniekTpockonus.
Cnekmpockonus.
OnT0371€KTpOHHBIE TPUOOPHI.
Onmoasiekmpouu

ble npudopsl

Tema 4.

Tunwi
ONMO31IeKMPOHHbBL
X npuoopos

Tumbl ONTOAIEKTPOHHBIX TPHOOPOB.

HSJ’Iy‘I&TCJ’IBHHe Mepexoabl B IOJTYIIPOBOAHHUKAX.

CBCTOI[I/IO,I[LI BHUAMMOI'O JHAIIO30HA U HOJ'IyrIpOBOI[HPIKOBLIﬁ Jasep.

TemaTnuyeckuid njian

Cooepirrcamenvuuiit modyns 1. «Ceolicmea u napamempvl HAHOCMPYKMYPUPOBAHHHBIX

mamepuaios »

KoanuyecTBo 4acoB

Ounas ¢popma o0y4eHus

3aounas popma o0yueHunst

B T.4. B T.Y.
Ha3Bauus coaepskaTejbHbIX
. 5 =
MoAayJiedl M TeM o |0 B 5 o o |S 5
o = £ E E o = 2 E E
= = X =R = = = X an =
o O laa BsRE | o O S g s R s
5] = |8 |g B & [ It S ) o |8 & [
M = < B & 2 > O Mm = =) = N > O
2 |E |l B He 2 = s |8¢e HY
o |BHE oo g SE o) > QB8 BB s
= ¥ 10 b B & = X o o & B =
S e g = S |9 (O =
< = = (o9 < = =
=R = = = = =5 |8 s
© ~ 131 ~
Tema 1. Beeoenue 17 1 118 8
Tema 2.
17 | 1 | 8 8
Ceoiicmea nanouacmuy
Tema 3. 1918 10
QDuzuueckue npouyeccol 6




HM

Tema 4.

Hncmpymenmanvhote 19 1|8 10
cpeocmea 0na onpeoeneHus

C60IICME U napamempos

Hmozo no

cooepicamenvHomy mooyaro | 72 | 4 | 32 36

1

TemaTnueckuii miian

Cooepirrcamenvuulit Mooynw 2. «Memoodwvl uccned06anus HAHO00bEKMOE»

Ha3sBanus coaep:kaTejbHbIX
MOJYJ1el U TeM

KoJsnuyecTBo 4acoB

Ounas ¢opma o0yueHust

3aounas popma oOyuenust

B T.4.

BCEroO

JICKIIUN
IPAKTHYECKHE
nabopaTtopHbIe

CaMOCTOATCIIEHAN
paborta
WHIUBHUIYaJIbHAaA
paborta

B T.4.

BCETO

JIEKIIUHA
MPAKTHYCCKHE
nabopaTopHbIC

CaMOCTOATCIIbHAsA
pabota
WHIWBHUIYaJIbHaA

paborta

Tema 1.

Memoowt uccueoosanus
HAHO00bEeKmMoe

17 | 1 | 8 8

Tema 2.

Ckanupyowas 30H006a3

MUKDOCKORUA.

Honuno-nonesan u
CKanupyrowan
MUKDOCKORUAL.

17 118 8

Tema 3. Cnekmpockonus.

Onmoanexkmponnusie
npuoopul

19 118 10

Tema 4.

Tunet  onmosieKmpoHHbIX
npubopoe

19 2 |7 10

Hmozo no
cooeprcamebHoMy MOOY0

72 | 5 |31 36




Bcezo uacoeé no oucuyunnumne | 144 | 9 | 63 72

5.MeToauyeckne peKOMeHJAAIMU IS TPOBeJIeHUs JIeKIHOHHBIX,

JIa0OpATOPHBIX 3aHATHI.

JlaGoparopHble 3aHATHS HE IPELYCMOTPEHBI YIEOHBIM IJIAHOM.

TEMBI JIEKIIUOHHBIX 3AHSATUN

NMPAKTHIECCKUX H

No Konuuecmeo
Hazeanue memot
n/n uacoe
1 [BBenenue 1
2 |CBolicTBa HAHOYACTHII 1
3 |Pusuyeckue nporecckl B HM 1
4 |MHCTpyMEHTAIBHBIC CPEICTBA JUISI ONIPEICIICHUS CBOMCTB ¥ ITapaMeTPOB 1
5 [Merons! ucciienoBanus HAHOOOBEKTOB 1
6 CkaHupyroIIas 30H10Basi MEKPOCKONUsi. FIOHHO-TI0IeBast © CKaHUPYFOIIAs 1
MHUKPOCKOIIHSI.
7 | Cnextpockonus.ONTo3aeKTPOHHbIE TPUOOPHI 1
8 |[Tumbl ONTOAIEKTPOHHBIX TPHOOPOB 2
BCEI'O 9
TEMbI IPAKTHYECKUX 3AHATUAU
N Konuuecmeo
Ha3zeanue memowi
n/n uacoe

1 |Dusuyeckue npouecchl B HAHOCTPYKTYPUPOBAHHBIX MaTepraax. 7

2 |CTpyKTypHBIE U DJIEKTPOHHBIE MarnuecKue 4rciia HaHOKJIacTepa. 7

3 MHCTpyMEHTAIBHBIE CPENICTBA IS ONPEJICIICHHSI CBOMCTB W MapaMeTpOB 7

HAHOCTPYKTYP

4 MeToabI HCCIIEN0BAaHNSI HAHOOOBEKTOB. 7

5 CkaHupyrolas 30H10Basi MUKPOCKOTIHSL. 7

6 |MoHHO-TIONEBAs U CKAHUPYIOIIAsh MEKPOCKOTIHSI. 7

7 |CrnexTpockonusi. 7




8 [Tumbl ONTORIEKTPOHHBIX TPHOOPOB. M3ydaTenbHbIC TEPEX0IbI B 7
[OJTYITPOBOIHUKAX.

9 |CBeToamosl BUIMMOTO TMAMI030HA U TTOYIPOBOTHUKOBEIN J1a3ep. 7
BCEI'O 63

6. MeToauyeckue peKOMEHIalHHU 10 OPraHU3ALUH CAMOCTOSATEILHOI PA0OTHI CTY/ICHTOB.
OPI'AHM3ALIIUA CAMOCTOSATEJIBHOU PABOTBI CTYIEHTOB

No Koauuecmeo
Hazeanue memut
n/n uacoe
1 [HasocTpyKTypupOBaHHHBIE MaTEPHAIIBI. 9
2 |Pa3mepHbIe 0COOCHHOCTH HaHOOOBEeKTOB CBOMCTBA MHIUBHUIYATbHBIX 9
HAHOYACTHII.
3 |OcHOBHBIE THITBI XUMUYECKOU CBSI3U M COOTBETCTBYIOIIHNE CBOMCTBA 9
MaTepuasoB.
4 |MucTpyMEHTAlIbHBIE CPEACTBA IS ONPEEICHHS] CBOMCTB U MapaMETPOB 9
HAHOCTPYKTYP
5 |HaHOKOMIIO3UThI KaK OCHOBA ()YHKIIMOHATIbHON AJIEKTPOHUKH. 9
6 |OCHOBBI JIEKTPOHHON MUKPOCKOITUU ¥ PEHTTCHOTpapuu HAHOCTPYKTYP 9
7 |dedexTHbIe CTPYKTYpHI U (hU3HUECKHUE CBOIICTBA HAHOCTPYKTYP 9
8 |Hanokmactepsl. Marudeckue ymca. 9
BCEI'O 72

7. HHI[I/IBH}]yaJILHbIe 3aIaHUA COACPKATCH B METOAUNYECCKUX YKA3aHUSIX.

Nk —

Tembl /151 BbINOJTHEHUS] HHAMBHAYAJIbHON PadoThl
.YTaepo/iHble HAHOOOBEKTBHI.
DopMUPOBAHHE TETEPOCTPYKTYP.
MarseTusm 1 CIMHTPOHHKA.
DOTOHHBIE KPUCTAJLIBI.
HaHOKOMIIO3UTEI.
@da30BbI€ EPEXO0/IbI B HAHOKJIACTEPAX.
MoHO0371eKTpOHHBIE AP PEKTHI.
HaHnoxkiacrepsl.
MarauTHble NOTYIPOBOAHHUKH.
10 MacmrabHble ypoBHH J1ehopMaliuid.

CoNoR~WNE

KoHTpoJibHBIE BONIPOCHI K POMEKYTOYHOMN aTTeCTALMHU

Oco0eHHOCTH HAHOCTPYKTYPUPOBAHHHBIX MATEPHAIIOB.
CBolicTBa MHAWBHUAYAJIbHBIX HAHOYACTHII.
Hanoxnacrepsl.

KBanToBas Touka.

KBaHnToBas sMa.

KBanToBas npoBosoka.

Hanouactunp ¢ I'IIK pemerkoit




8. CTpyKTypHBIE U 3JIEKTPOHHBIE MAarMYECKHUE Yncia HaHOKIacTepa.
9. @®usnueckue Npouecchl B HAHOCTPYKTYPHUPOBAHHBIX MaTepHUaIax.

10. MeToibl ucciaeq0BaHUs HAHOOOBEKTOB.

11. UHcTpyMeHTaIbHbIE CPENICTBA AJIsl ONIPEeNICHUS] CBOMCTB U MapaMeTPOB HAHOCTPYKTYP

9. O6pasen moayabHoro koutpoas (OBPA3EIl BAPUMAHTA M KPUTEPUM
OLEHUBAHUAA)

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

®u3HuKO-TeXHUUECKUH (PaKynbTeT

Hanpaenenue noocomosxu: 03.04.02 @u3uxa

Mazucmepckas npoepamma: duzuka KOHOEHCUPOBAHHO20 COCMOAHUSA

IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna METO/IbI IHATHOCTHKH H AHAJIU3A MUKPO- H
HAHOCHCTEM

MOAYJIbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
1.KBaHTOBas TOUKA.
2.Hanouactuier ¢ I'IIK permerkoii

YTBepKIeHO Ha 3aceTaHuu Kadeapoil TCOPETHIESCKON (PU3UKH U HAHOTEXHOJIOTHH,

MPOTOKOJ Ne or“ ” 20 .

3aB. kadenpoit

[Ipenonasarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 15
3ananue 2 15
Bcezo 30

10. Oépazen sx3amenannonHoro oOwmjera (TEOPETHYECKHUE BOIIPOCHI K
3K3AMEHY, OBPA3EI] BHJIETA 1 KPUTEPUI OITEHUBAHUS)

Teopemuueckue 60npocwl K IK3ameHy
Ob6nacTs pyHIaMEHTAbHON U MPUKJIAJAHON HAYKU U TEXHUKU - HAHOTEXHOJIOT I
MeToab! Hcciie0BaHUsI HAHOOObEKTOB
CeToano/pl BUIUMOTO JUATI030HA U MOJIYIPOBOAHUKOBBIN J1a3ep
Omnpenenenust MOHATUS — HAHOTEXHOJIOTUU
CamMoopranuzalysi HIHOYaCTHUI U CAMOOPTaHU3YIOIIHECS TPOLECCHI
CTpyKTypHBIE U 2JIEKTPOHHBIE MarMueCKHe YKciia HAaHOKJIAcTepa
HoBsle TexHOMOrNM 1 QyHKIIMOHABHBIE MAaTEpUaIbI

NoohkownE



@

HanomaTepuaiisl u cioco0bl UX NOTYYECHUS

9. TuIbI ONITORIEKTPOHHBIX TPHOOPOB
10.  HaHodwacTuIbl U HAHOOOBEKTHI
11.  Tlepuonu3anus TEXHOJIOTHYECKUX PEBOIIOIUI
12.  U3mydarenbHbIe IEPEXO/bI B MOTYIPOBOIHUKA
13.  Hcnonb3oBaHHe HAHOOOBEKTOB
14. OtHoueHue 001IeCTBA K HAHOTEXHOJIOTUAM
15.  OnrosneKTpoHHBIE TPHOOPHI
16.  Hcnonb3oBaHue HAHOKOMIIO3UTOB
17.  CTpyKTypHBIE U AJIEKTPOHHBIE MAarn4ecKue Yncia HaHOKJIacTepa
18.  Cmekrpockomnus
19.  IIpoctpaHcTBeHHBIE MacIITaObl 00BEKTOB COBPEMEHHBIX DJIEKTPOHHBIX U JKUBBIX CUCTEM
20.  HaHOKOMMO3UTHI
21.  VoHHo-moneBast U CKAHUPYIOIIAsi MUKPOCKOIHS
22.  HaHOCTpyKTYpHpOBaHHHBIC MAaTEPUAIIBI
23.  HHcTpyMeHTaJbHBIEC CPENICTBA AJISl ONPEAEICHHUS CBOMCTB U apaMeTPOB HAHOCTPYKTYP
24.  Crpareruu peajan3anyuy HaHOTIPOU3BOJICTBA
25.  Dmnupuueckue 3akoHbl ['opaona Mypa
26.  HoBble cBOICTBA U XapaKTEPUCTUKN HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIOB
27. Hanouwactuier ¢ I'TIK pemerkoit
28.  HaHOTEXHOJIOTHH B JIEKTPOHUKE
29. Pa3BuTtne HaHOHAyKH U HaHOTeXHOIOru B XXI Beke
30.  IIpumeHeHHe HAaHOMATEPHAJIOB
31.  KBaHTOBas TOYKa M KBaHTOBAs siMa
32.  Kpynneiimme noTpeduTen TOBapOB HAHOPHIHKA
33.  OcHOBHBbIE KJIacChl HAHOOOBEKTOB
34.  IIpumepbl HAaHOMATEPUAIOB
35. HaHOTeXHOJOTHH B UCKYCCTBE
O0pa3en 3K3aMeHAMOHHOT0 OMJIeTa
TrOY BIIO (JIOHEIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
du3HKo-TeXHUUECKUI (PpaKynbTeT
Hanpaenenue noocomosxu: 03.04.02 ®u3uxa
Mazucmepckas npoepamma: Qu3zuka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma noocomoexu: Mazucmpamypa
Cemecmp 1
Yuebnas oucyuniuna METO/IbI ITUATHOCTHKH H AHAJIU3A MUKPO- H
HAHOCHCTEM
Buaer Nel
1. HoHnHo-TIONEBast U CKaHUPYIOMIAsi MUKPOCKOITHS
2. HaHOCTpyKTypHpOBaHHHBIE MaTE€PHAIIBI

3. WucTpymeHTanmpHBIE CpeACTBA IS ONPENEICHHsS CBOWCTB M MApaMeTpPOB
HaHOCTPYKTYP

YTBepxkaeHO Ha 3aceTanny KadeIpoil TeopeTHIeCKor (PU3NKN M HAHOTEXHOJIOTHH,

POTOKOJ Ne or“ 7 20 T



3aB. Kadeapoii

[IpenonaBarens

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6ass10B

11.006pa3en TecTOBOIO 3a0aHNS (NpU HATUYULL)
12. Kputepum oueHuBaHUSI
[To kypcy «METObI JUATHOCTUKU U1 AHAJIN3A MUKPO- 11 HAHOCUCTEM»
MperoiaraeTcs MPOBEIEHUE MPOMEKYTOYHOW AaTTeCTallid B BHJIE MOIYJIBLHOTO KOHTPOIS,
BHITIOJTHEHUE WHAMBUAYAJIbHONH paboOThl M JK3aMeH. OK3aMeH CHAlT CTYIEHThl C IENbI0
IIOBBIIICHNS PEUTHHTA.

Pacnpeoenenue 6annos, Komopwvie mozym noiy4ums cmyoeHnvl
6 npoyecce uzy4eHus OUCYUNIUHbL

Oprasu3zanmoHHo CPC
yueoHnast pabora HNuauBuayanbHasn Moay/ibHbIi KOHTPOJIb
CTYJAEHTA pabora
max 10 Gauios max 10 Gauios max 30
OaoB

HlIxana coomeemcmeusn 6417106 HAUUOHAILHOU UIKATLE

Ouenka Ouenka no Onenka 1o rocy1apcTBeHHOM KaJe Onenka no
no mkaJe | 100-0abHoM (3x3ameH, Mud pepeHIUPOBAHHBIN 324€T) rocy/1apCcTBeHHOMH
ECTS mKaJje mKaJje (3a4yer)
A 90-100 5 (OTAM4YHO) 3a4TEHO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (YIOBIIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOXHOCTBIO TOBTOPHOM CHA4YH
F 0-34 2 (HEeyIOBIIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TTIOBTOPHOM CIa4¥ MPH YCIOBUU
00s13aTeNIbHOr0 Habopa JTOMOJTHUTENBHBIX 0aIOB

13. MaTepuajibHO-TeXHHYECKOe o0ecneuyeHne y4edOHOro mpoiecca.

VYyeOHble 3aHATHS TNPOBOJATCS B yuebHOit mabopatopmm Ne016  «Dusmka
MOJYIIPOBOIHUKOBY. Kitacc 060pyaoBaH KoMIUIeKTOM yueOHOI Mebenu Ha 18 mocagouHbIX MecT,
KOMIUIEKTOM  pabouero Mecra IMpernojaBaTens, AOCKOH  ¢uomactepHoif, 1 HOyTOyK, 1
MyJIBTUMEANMHBIA IPOEKTOp, | 3KpaH nepeHocHoW, 1BakyyMmHbIl yHHBepcanbHbIN nocT -2K, 1
®opBakyymHblil Hacoc, 1 Cnektpomerp CM - 4A. B yueOHoil 1abopatopuu «IEKTPOHHOM
Mukpockormuu» Ne313, o6opynoBaHHON KOMIUIEKTOM YyueOHOI mebenu Ha 6 MOCaJ0uHBIX MECT,
KOMIUIEKT pabouero mecta npemnojansatens, | HOyTOyK, 1 DIeKTpOHHBIM MUKPOCKON BaKyyMH bIii-




100JIM, 1 Muxkpockon meramiorpaduyeckuii-7, 1 Bakyymmerp MOHM3aLMOHHO-TEPMOIApHBIN-
2ATIl, 1BakyymHBIM YHUBEpCaIbHBIN MOCT-4.

14.

PexoMeH/10BaHHasl JTUTEpaTYypa

Ne
n/n

HaunMeHnoBanue

Koa-Bo
IK3EeMILISIPOB
B OM0JIHOTEKE

JdouHY

Hanu4yue
3JIEKTPOHHOM
BEpPCHHU B
9bC

Ocnognas numepamypa

Pymsnues B.B. MeToapl [IMarHOCTUKY M aHAJIN3a MUKPO-
M HaHocHCTeM [DIeKTpOoHHBIH  pecypc]:  y4deOHO-
Meronudeckoe mocobue / B.B.PymsumeB — JloHenk :
JlorHY, 2019. — Dnextponnbie nannbie (1 daiir)

Hanomarepuasibl, HAHONOKpPBITHSA, HAHOTEXHOJIOTUU:
[yue6. mocobue] / [H. A. Azapenkos, B. M. bepecnes, A.
J. Torpebusk u ap.]; XapbKoBCKUi Hall. yH-T UM. B. H.
Kapasuna. — XapekoB : XHY um. B. H. Kapaszuna, 2009.
—209 c.

Munocnasckuii  A.I'. KoHcnmekT sekuuii 1mo  Kypcy
«OCHOBBI TPOLIECCOB MHUKPO- U HAHOTEXHOJIOTHI». —
Honenk: JonHY, 2018. — 246 c.

Tepexo C. B. ®usuka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; I'OY BIIO
«doaHY» - Nonenx: JouHY, 2013. — 418 c.

ﬂonwmumeﬂbuaﬂ Jaumepamypa

[Mamuuckas E. T'. ®dusuka aepopMupoBaHHBIX Cpen:
yuyeOHOe TmocoOue Juisi CTYJAEHTOB  CIENHaTbHOCTU
03.03.02 "®uzuka" / E. I'. Ilamunckas, B. H. Baproxus;
I'OY BIIO JloHeukuii HalMOHAJIBHBII YHUBEPCHUTET,
OU3UKO-TEXHUYECKUI (bakynbTeT, Kadenpa
TEOpEeTUYEeCKOW (PU3MKH M HAHOTEXHOJOTHH. — JloHemK:
"oy BIIO «louHVY», 2017. — 173 c.

11

Tepexos C. B. BapuannoHHble IPpUHIMIBI KJIACCUYECKON
mexanuku / C. B. Tepexos, B. H. Baproxun, A. T.
[lerpenko; T'OY BIIO "JloHeukuii HalMOHAIbHBIN
YHUBEPCUTET", PU3HKO-TEXHUYECKUN (dakynpTer,
Kadenpa teopernueckoil Gpu3MKu U HAHOTEXHOJOTHH. —
Jonenx: 'OV BITIO "TorHVY", 2018. — 52 c.

HanoTtexHomorun u crenuagbHble MaTepuanbl: y4deod.
nocodue Mg CTYACHTOB BY30B, OOydYaroIIMUXCS IO
HanpasieHuto noarotoBku 140140 - Texn. ¢usuka / 1O.
I1. Connues, E. U. IIpsaxun, C. A. Bonorxkanuna, A. I1.
[lerkoBa ; moxm pea. FO. II. ConnumeBa. - CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

Hanorexnonoruu: a3oyka mist Bcex / H. C. AGpamuyk, C.
M. Asnomenko, A. H. bapanos u ap.; mox pen. 1O. 1.
TperbsixoBa. - 2-¢ uzn. — MockBa: @usmarnut, 2009. —
365 c.

EmnceeB A. A. ®yHKIIMOHAIbHBIE HAHOMATEPHAIIBI: yueo.
mocodue AJis CTYACHTOB CTapIIUX KypcoB, 00YJaromMnXcs
no cneruansHoctu 020101 (011000) — Xumus / A. A.




Enucees, A. B. Jlykammna. — MockBa: @uzmatiut, 2010.

10. | PamOugu H. I'. dusmueckue M XUMHUUYECKUE OCHOBBI
HanotexHoyoruii / H. I'. PamOunu, A. B. bepeskun. —
Mocksa: DUSMATIINT, 2008. — 454 c.

11. |T'onoBun lO. WM. BBenenue B HAHOTEXHHKY. — M.: 2
Mammnoctpoenue, 2007. — 493 c.

15. HHdopMannoHHbIE pecypchl (¢ yKazanuem HA36aHUS U NOTHO20 JIIEKMPOHHO20 A0peca)
http://donnu.ru/ — caiit JlouHY.

http://library.donnu.ru/ — caiit 6udauorexku JouHY.

http:/Aibrary.donnu-support ru/catalogy/scriptsivek2.exe/mb - Driextpornbiit karaior JoaHY:

16. IIporpammHoe odecniedeHue (TIpU HATUYUH)

Pabouas mnporpaMMa paccMOTpeHa M HepeyTBEp)KIAeHa Ha 3acefaHuu Kadenpbl
TEOPETHYECKON (PM3UKM M HAHOTEXHOJIOTHI ¢ M3MeHEeHusIMH (0e3 n3menenuii) Ha 201 TOJI.

13 2

IIporokoi Ne oT 20 1.

3aB. kadeapoii

Pabouas mnporpaMMa paccMOTpeHa M HepeyTBEp)KIAeHa Ha 3aceldaHuu  Kadeapbl
TEOPETHYECKON (PU3UKM M HAHOTEXHOJIOTHI ¢ M3MeHEeHus MU (0e3 n3menenuii) Ha 201 TOJI.

IIporokoi Ne or“ 7 20 1.

3aB. kadenpoit



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

