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1. HEJIM OCBOEHMSI M CIIUTLIIUHBI (MOY.JIST)

Hensimu 0CBOEHHS AUCHUMNUHET «Hano(pOTOHHKA) ABISIOTCS:

¢ MOMYYCHHE 3HAHUK O MOCHCAHMX JIOCTIKGHHSX B OONACTH HAHODOTOHMKH U
ONTOONEKTPOHUKH K (POPMUPOBAHME Y CTYJCHTOB HAYYHOTO MBIIUIEHHS M COBPCMEHHOI!
€CTCCTBEHHOHAYYHON KapTHHBI MUPA,

® H3YYCHUE MATECPHaoB, HMCIOIIMX HAHOMETPOBBIE pPasMePhl C HOBEHIMMM ONTHYECKHAME
CBOHCTBAMH;

© M3YYCHHE COBPEMEHHBIX DPa3palOTAHHBIX AapXHUTEKTYp W TEXHOJOTMH MPOHU3BOICTBA
HaHOCTPYKTYPUPOBAHHBIX YCTPOMCTB TEHEPAIUH, YCHICHHS, MOMYJSALMH, TEpeiadd u
ACTEKTHPOBAHHS BJIEKTPOMATHATHOTO U3JTYYeHHs M IPUOGOPOB Ha OCHOBE TAKHX YCTPOICTB.

2. MECTO JJUCHAIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuunnnnaa «Hanodororuka» oTHOCHTCS K AMCHMINIMHEAM IO BEIOODY BapHATHBHON
Jacti Onoxa B.1 ocnoBHO#H mpodeccuonansHOll oGpazoBarenbHOM IporpaMMel.  Mzyuenwe
AUCIHILIMHBL IPOXOMUT B TPETBEM CEMECTpE, Tak Kak OHa TpeOyer 6a3zoBOM MOATOTOBKH B
OONACTH HAHOTEXHONOTMH U (H3MKM TBEpHOrO Tela, 3HAHMHA METOMOB IIOJIYYEHL S
KOMIIO3HIHOHEBIX MaTepHAJIOB.

JUis M3ydeHWs UCHMIUIMHBI CTYIACHTH! JOJDKHBI 06IaiaTh 3HaHHSAMH, YMEHUSMH H
HaBBIKAMH 110 HCIIOJIB30BAaHHUIO HaHopasMepHBIx}yCTpoﬁCTB, HaHOMAaTCpHUaJIOB K UX CBOMUCTB B
o6nacTh HaHOGOTOHHUKH.

OcBoeHHE MCIUTLIMHEL HEOOXOMUMO IS H3yYeHHUS CICIYIOMUX MUCHHUILUIAE U MPaKTHK
yuebHoro mmasa: «MHKpO- M HAHOCHCTEMBI B TEXHHKE U TEXHOIOTHAX», «TexHomoruu
IPOM3BOJICTBA MUKPO- M HaHocucTem», «Kpucramiorpadusy», «IIpemmmruiomsas npaxrtuxay,
BBITIOJIHEHHC HAYTHO-HCCIIC0BATEIIbCKON U BBINYCKHOH KBaIMGUKAIMONHOHN paGoTHL.

3. KOMIIETEHIIUN OBYYAIOIIETIOCS, ®OPMUAPYEMBIE B PE3YJILTATE
OCBOEHHSA JMCUUTLIAHEI (MOJLY.JIST)

B pesynbrare H3ydeHus NUCIMIIHHEL CTYIEHT TOJDKEH OCBOUTH CIEYIOLIHE KOMICTCHIH:
OIIK-4. CrnocoGHOCTE CaMOCTOSITEIHHO npuobperaTs M HCIONB30BATH B MPAKTHYECKOM
ACSTENIEHOCTH HOBBIC 3HAHUS M YMEHHSA B CBOEH npeIMETHOH 06macTu;
IIK-1. ToroBrOCT (opMynupoBars nemwt W 3anauu Hay4YHBIX HCCIEHOBAHUN B 06IacTy
HaHOTCXHOJNIOTMH ¥ MUKPOCHCTEMHOM TEXHHKHM, OOOCHOBAHHO BHIOMpATh TEOPETHUECKHE W
OKCICPHUMEHTAIbHLIE METOMBI U CPE/ICTBA PEIIEHHUs chHOPMYIAPOBAHHBIX 3814
IIK-2. ToToBHOCTH pa3spabaTeIBaTh METOMMKH MPOBCICHUSA HCCAENOBAHUN M HM3MepeHuit
ITapaMCTpOB M XapaKTePHCTHK H3JCIMH HAHOTEXHOJIOTHH H MHKPOCHCTEMHON TeXHHKH,
aHAJIU3UPOBATh UX PE3YJIBTATEL

B pesyinbrate 0CBOCHMs AMCHMILIAHLL 06Y4aIONMIHC TOTKeH JCMOHCTPHPOBATD CIIEIYIOLIIE
Pe3yJILTaThl 00PA30BAHMS:

1. 3narb: Gazosble npHHUHIBL PaGOTH HAHO(GOTOHHBIX yerporicts  (ITK-1); cBoiicTBa
MaTepralioB, MMEIOIIUX HAHOMETPOBBIC DPA3MEphI, UCIONE3YeMBIX B OONACTH HaHOGOTOHWKA 1

onrroanekTponnky (OITK-4);

2) YMeTh! HPUMEHATh TOJIyYeHHbIe 3HAHHS TPH PaspaboTke APXUTEKTYPEl M TEXHOJIOTHU

IpOH3BOACTBA HAHOCTPYKTYPUPOBAHHBIX yCTpokcrs dhoronuku (ITK-2);

3) Bnazers: HaBBIKaMu OHpeseIeHUS OCHOBHBIX [apaMeTpoB yCTPOHCTB HAHO(DOTOHHKH W
onrosnekrponuku (OITK-4).



4. CTPYKTYPA U COAEP)KAHUE JUCIUTILINHBI (MOLIYJIs1)

OO1uast TPy I0eMKOCT AMCIUIUIHHEL COCTABISET 4 3aueTHBIX exunui, 144 daca.

Buapt yaeGuol paGotsl, Bxmouas Obben DOpPMBI TEKYLLETO
w CAMOCTOATENBHYIO paboTy cTyeHToR ae6HoI KOHTPOJIst
E‘ H TPYA0EMKOCTE (B 4acax) yHeOHOH YCHEBAaeMOCTH
2 RAUITEC (no Hedensn
Ne Paznen (Tema) 5 z E 2 2 ¢ IPUMEHEHHUEM cemecrmpa)
n/n JAHCUHIIHHEL = = T = MHTEPaKTHUBHBIX ’ !
6 § E § E g'.g =] 5 E & MI::")TOILOB thepua .
s 2 = o= E_\ ur : MPOMENCYTOUHOK
& = €8 IISL & | 9 | B | (euacax/%) arrecTanuu
= = 2 (no cemecmpanm)
Onrtuueckue
1 | cBolf
| | cRonersa 3| 14| 4 4 | - |7 |- | 4/50% .
HAaHOKOMTIO3KTHBIX PefiTunr-
MaTepHaloB KOHTposb Nol
2 | DusuKo-XMIICOKHS | 5 | 54 | 2 - |7 |- 8/50%
CBOHCTBA HAHOYACTHI]
3 | HanomiasMoHuKa 3 190 2 2 - T = 2/50%
PeliTunr-
Texnonornn KOHTHOI, N2
4 | Mpou3Bo/CTBA 3 11- 4 ) 10 ) 8 ) 7750%
HaHOCTPYKTYPUPOBAH 14
HBIX YCTPOHCTB
Dusnka ripubopos Ha
15-
>3 e 3 2 - 4 | - | 8| -| 3/50%
HAHOMAaTEepHaJIoB 16
Petitunr-
PaspaboTtka KOHTpONb Ne3
ApPXUTEKT 17-
6 | SPRATORTYD 3 2 -4 - 8| -] 3/50%
HaHOCTPYKTYpUpPOBaH 18
HBIX yCTpolicTR
Bceero 3 /18| 18 - 36 | - |45 - | 27/50% |dx3amen (45 u.)
Coaepsxanne pasaenos JHCHUILIHHBI
TeMbl, pa3aens! JHCIMIINHEL Romso | oy | MPAKTH- | naGopa- |
BI, pasi Aucn 4acos HECKME | TOpHLIE DE
Pazjen 1. OnTuyeckue cBolicTBa HAHOKOMITO3UTHBIX 16 4 4 7
MATEPHAJIOB
Jlexuus 1. Hanomarepuaner u pasmepHsle 3 dexTsl 8 2 - 2 3
Jlekuws 2. PasnooGpasye THIIOB HAHOMATEPHAJIOB U UX 8 2 ) 4
CBOWCTB.
Pazpnen 2. ®usuko-xuMudeckne cBoicTBa HAHOYACTHIL 30 4 = 12 7
Jlexuus 3. MeToasi MOJy9eHs HAHOMATEPHUATOB, 15 5 5 3
HAHOYACTHLL, TeTePOCTPYKTYP, (POTOHHBIX KPHCTAIIOR '
Jlextmsa 4. MeToas' IHArHOCTAKY HaHOMATEPUAIOB 15 2 . 6 4
Pazgen 3. Hanonnasmonuka 10 2 - 2 7
Jlekmus 5. B3auMo/IeiCTBHE ¢ METAITMYECKUMY 10 o) 9 7
HAHOCTPYKTYpaMU M HAHOYACTULIAMU
Pasaen 4. TexHo10rMu npoussoacTBa 26 4 10 8
HAHOCTPYKTYPHPOBAHHLIX YCTPOIfCTB
Jlextust 6. TeXHONOTHE Oy YeHNS HAHOMATCPHAIIOB 12 5 4 4
HAHOCTPYKTYp U YCTPOICTB Ha MX OCHOBE )
Jlexuws 7. PaspaboTka ¥ IPOEKTHPOBAHKE SJIEMEHTOB 14 6 4
HaHO(OTOHHKH
Pa3nen 5. ®usnka npuGopos na ocHoBe HAHOMAaTEPHAIOB 12 - 4 8
Jlexuus 8. Gusreckue NPUHIUIEL paGOTHL U CO3aHME
IpuGOPOB Ha 0a3e HAHOMATEPHATOB U KOMIIO3HTHBIX 12 2 - 4 8
CTPYKTYp
Pa3snen 6. PaspaGotka apxurtexryp 14 2 - 4 8 j




Kosn-so npakTd- | nabopa- .
TeMBl, pa3jienbl TUCHHATLTHHbL wacop | TEKWHE | o i epe
HaHOCTPYKTYPHPOBAHHBIX YCTPOMCTE
Jlekuwms 9. Mogenuporanue cBoiicts, bM3UYECKUX ABNECHHUI 1 14 ) ) 4 3
TEXHOJIOTUYECKUX. IIPOLECCCOB B HaHOMaTepualiax
IK3aMeH 36
Hroro 144 18 - 36 45
|
JlabopaTopubie 3ansaTHA
Ne momyns No | HaumenoBanme n/uu Kpatkoe cozepskanme NabopaTopHeIX prl[()éMKC'CTL—‘
JUCHUTITHHEI I/n | pabor (1acoB)
Pazpnen 1. I | Ne 1.1 Msyuenne criektpos NPOITyCKaHHs HAHOMATEePHAJIOB 2
Ontuyeckue 1
CBoOlcTBA
HaHOKOMITO3UTHEIX
MaTepHaJIoB
2 | Nel.2 Hccnenosanue HaHOYACTHIL METOJ{aMH aTOMHO- 2
CHJIOBO# MUKpockonun (ACM)
Paznen 2. ®usnko- 3 | Ne2.1 ITonyuenue KOmWIOMAHBIX PacTBOPOB HAHOYACTHL] 2
XUMHYCCKHE
CBOICTBa
HAHOYaCTHI] J
4 | Ne 2.2 Metons! ocaxieHHs HAHOYACTHIT HA TTOLTONKH 2
5 | Ne2.3 Mccnenosanue nanouacTin MeTonamu pacTpogoit 2
SJIEKTPOHHON MuKpockonuu (POM)
6 | Ne2.4 [onyuenue CIIEKTPOB KOMOMHALIMOHHOTO PaCCesHHUS 2
(KPC) nanouactur u HAHOMATEPHAIIOB
7 | Ne2.5 Uzyuenue metomor PCHTT€HOCTPYKTYPHOI'O aHAIH3A 2
HaHOMATEePUAJIOB
8 | 3aumra naGopatopHeIx paGoT 2
Pazgen 3. 9 | Ne 3.1 ITonyuenve u MCCNIENOBAHUE TOHKHX METAITHYECKUX 2
Hanonnasmonuka INIEHOK
Paznen 4. 10 | Ne 4.1 Hcenenosanue o6pasios Hano- u MHUKDPOYCTPOHCTE ¢ 2
Texnonoruu oMok POM
MPOH3BO/ICTBA
HAHOCTPYKTYPHPOBa
HHEIX YCTPOHCTB
11 | Ne 4.2 Uccnenopanne nunecex JIA3EPHEBIX JHOAOB HA OCHOBE 2
T€TEPOCTPYKTYP
12 | Ne 4.3 ®emrocexynanoe JazepHoe ckpalibupoBande u 2
pe3Ka MaTepHanos ‘ N
I3 | Ne 44  ®@emrocexynnmoe HAHOCTPYKTYpHpOBaHHe 2
MaTepHAJIOB
14 | 3amura rabopatopusix paGor 2
Pasnen 5. ®usnka 15 | N 5.1 Hccenenosanue rpaQeHeHOBEIX  CTPYKTYp u 2
npuOOPOB Ha OCHOBE BO3MOXHOCTH UX HCTIONIB30BAHUN
HaHOMATEPHAIOB ‘
16 | Ne 5.2 3ammuck BOMHOBOAHBIX CTPYKTYP B ONTHYECKH 2
TIPO3PAYHBIX MaTeEpHaiax
Pa3peu 6. 17 [ Ne 6.1 Hsyuenne wmeromor 30HIOBOM gurorpadgun  u 2
PaspaGorka dopMupoBanue 3a/jaHHBIX HaHOCTPYKTYP
ApXUTEKTYp
HaHOCTPYKTYpHpPOBa
HHBIX YCTpOHcTB
18 | 3amwura naGoparopubix paGor 2
HUTOrO: 18




5. OBPA3OBATEJIbHBIE TEXHOJIOT'UA

® ICKIHOHHO-CEMUHAPCKast CHCTeMa 00yUeHus (TpaUIIHOHHBIC ICKIIMOHHBIE 3aHATHA );

® 00y4eHHE B MAIIBIX [PyNTaX (BEIIONHEHHE TaGOPATOPHBIX PaGoT B IPYIIAX U3 JIBYX WK
TPEX YENOBEK);

® TeXHONOTUs Ipobnemuoro obyuenns (case study). Ilpm paceMorperunm BOIIPOCOB
IIPAKTHHCCKOTO  MPUMCHEHHMS PAacCMOTPEHHOrO TEOPETHYECKOTO MAaTephaia, MCIIOL3YeTCs
AHAJIOT €O CTYJICHTAMH Ha MPEIMET BO3MOKHEIX CIIOCOO0B PeIICHHS OCTABICHHOI 3a,1a4;

® MacTep-KIacchl (IEMOHCTpaysl Ha MPaKTHYECKHX 3aHATHSX IPUHIMIOB PacyeTa 3aad
10 Pa3]IMYHBIM TEMaM),

*IpUMCHEHHEC MYJBTHMCAMA TEXHONOTHI (IPOBEIECHME JIEKIMOHHBIX 3aHSATHH C
IPUMCHCHHCM KOMIBIOTEPHBIX IMPC3CHTAlMH M JEMOHCTPAIIMOHHBIX POJHKOB € ITOMOIIBIO
MPOEKTOPa MK KOMITBIOTEPA);

* MH(OPMALMOHHO-KOMMYHMKAMOHHBIE TEXHOJNOIHH  (IIPUMEHCHHE HHOOPMAIIMOHHEIX
TEXHONOTHH JI/LT MOHUTOPHHIA TEKyIIeH yCIIeBAEMOCTH CTYIEHTOB M KOHTPOIIS 3HAHMIA).

6. OHEHOYHBIE CPEACTBA IJISI TEKYIIEI'O KOHTPOJISI
YCIIEBAEMOCTH, IIPOMEXKYTOYHON ATTECTALIMH IO UTOI'AM
OCBOEHMSI TUCHHUTLINHBI U YYEBHO-METOJ{UYECKOE
OBECIIEYEHUE CAMOCTOSITEJIBHOW PABOTBI CTYJAEHTOB

Texymmii KoHTPOIL yCIIEBACMOCTH SBISIETCS PACIpPENEEHHBIM W OCHOBAH Ha OLICHKE
HECKOJIbKUX COCTaBIISIONTHX.

1. PesyneTarThl peHTHHI-KOHTPOJIS.

2. BemonHcHue ¥ 3amura 1a6opaTopHEIX PaGor.

Bompocs! peditaar-konTtpog Nel

1. KsanToBkIe orpannyenus. Pasmepnsie s dexToL.

2. MeTons! 10JTyYeHNs HAHOYACTHI| ¥ HAHOMATEPHAIIOB.

3. KBaHTOBEIE TOYKH, KBAHTOBAS IPOBOJIOKA, HAHOCIIOH.

4. JlroMuHECUEHIHNs KBAHTOBBIX TOYCK/KBAHTOBBIX IIPOBOJIOKAX HOJIYITPOBOHHAKOBBIX
MaTepHaloB. !

5. 3aBHCHMOCTL YHCPIUHM JIOMHHECIIEHTHBIX KBAHTOR OT pasMepa HaHOYACTHUI(LL

6. DOTOHHBIC KPUCTALIEI WU MeTamarepuansl, Ilonarue 3anpermensoil  30HBL
Pacmpocrpanenue ceta B JOTOHHBIX MaTepHANAX C 3aIPEIEHHOH 30HOI.

7. OTpHIaTeNbHBIE [OKA3aTENbh NPEIOMIICHHS. MeTtamarepruansl u runepOoIMUeCKIe
MaTepuanbl.

8.  MeTanoBepxHOCTH. AHOMATBHOE TIPEIOMIIEHHE OTpaXKkeHue.

9. Komnonausle pacTBOpEL

10. CnuHTpOHHKA, MATHUTHBIE HAHOCTPYKTYPBL.

11. HaropasMepHas onTHYIECKAsS MEKPOCKOIIHSL.

12. Ontryeckue cBoiicTBa cheprYeCKHMX YACTHIL,

13. TloBepXHOCTHEIE MIA3MOHBI M HAHOILIA3MOHHUKA.

14. OCHOBBI JIOKAIBEHO YCHIICHHOM ONTHYECKOH MHUKPOCKOIIMH M CIIEKTPOCKOIIHH.

15. Tomoorus HaHOCTPYKTYP.

16. JlazepHas aGisiims v Jla3sepHOE OCAXKICHIE.

17. Cnoco6el  popMupoBaHus HAHOYACTHI[ 3aMAHHOTO pasMcpa U YHOPAAOYEHHEIX
MAacCHMBOB 3THX YaCTHII,

18. Ontmaeckue sutorpapudeckie METOIEL

19. HaneceHwe TOHKMX TIEHOK B BAaKyyMe Ha ITOJUTONKKH.

20. 3anuck BOIHOBOJHEIX CIPYKTYP (DEMTOCCKYHAHBIM JA3pCHBIM H3JTYYEHHM.




Bonpocst peiitanr-kouTposs N2

1. TlnasmoH-nomstpuTonHble 5(QerTh B HAHOCTPYKTYPHPOBAHHBIX KPHUCTAIUIAX U
MeTaMaTepHuaax.

2. TloBepXHOCTHBIE ILIA3MOHBL.
IonapuTOoHHBIE KPUCTAILITIHL.
Pe3oHaHCHOE paacesHue cBeTa Ha HaHOCTPYKTYPHPOBAHHEIX IICHKAX.
CBepxpaspeliieHne U yCrIeHUe B MeTaMmarepuaiax,
OcoOeHHOCTH ONTHUYECKUX CBOMCTB MeTaMaTepHajoB.
OCHOBHEIE CIIOCOGEI IOy IEHHS Ta3ePHOLT HaHOKEepaMHKH.
Vsmepenue CIIeKTPOB NOTTIOMEHHS H JTEOMAHECIICHIHH.

9. V3mepenue mopora ONTUYECKOM IPOYHOCTH AKTHBHBIX 3JIEMEHTOB,

10. Omntnueckas HaHOKepaMHuKa.

11. OcHOBHBIC HOHATHS TEOPUM BOIHOBOAOB. ITOMHOE BHYTpeHHee oTpaxenue. llorepu u
YCUJICHHE ONTHYECKUX CHTHAIORB.

12. Henunetino-ontugeckue sddexrs! B Op3IrrOBCKUX BOJHOBOJAX.

13. DneMeHTHI TeOpMH ONTHYECKUX HAHOAHTEHH.

14. Moxnenuposanue omrudeckux s¢pdexron B (GOTOHHBIX KpHCTAILIAX.

15. Cnoco6bI monyuenns peabHbIx (OTOHHBIX KPHUCTAILIOB.
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Bonpock! peituar-konTposs Ne3

1. I'enepanus, pekoMOUHALKS U TTEPEHOC 3apsJIOB B HOJIYIPOBOAHUKAX B paMKaX 20HHOMN
TEOPHH IIPOBOJTUMOCTH.

2.  ®usnyeckue 0COGEHHOCTH PaGOTHI T€TEPOCTPYKTYD.

3. HaHOKOMIIO3HTHI: OSHEPrOHE3aBHCHMAai H JHHAMIYECKAS naMATh, KOHJEHCATOPLI,
yerpoictBa Ha IIAB, MHKpOATTEHIOATODHI, IATYAKH, ONTHUECKHE IIPOIECCOPEI, CBETOBOII,
JIMHHUY 337ICPKKH, YMHOXKHTENH YACTOT,

4. HaHoxepamuKa: Mbe303JICMEHTSI, MBbC30IATYUKH, UBIEKTPUKH, IIOJIYIIPOBOIHHUKE,
IIPOBO/IHUKH, MATHUTHEIE, ONITHICCKHIE 3MEMEHTEI, KOHCTPYKIIOHHBIE KOPIIYCHBIE HIeMEHTHI

5. Hamomopucrsie, Marepuansr: IIPOMEIKYTOUHBIC CTPYKTYPhl B TEXHOIOTHYECKOM
TIpoLieCCe  M3TOTOBNEHUS' HAHO3JIEKTPOHHBIX —H3EIIHiA, MYJIBTHKATAIN3ATOPEI, HCTOUHUKH
9HCPrHHM, CEHCOPEL ;

6. CBepXIpPOBOJHUKH: JATUMKH MarHuTHOTO H UK M3IIy4CHUH, OBICTPO/IEHCTBY O
IH(pPOBBIE 1 AHAJIOTOBEIC HTIEMEHTBL.

7. HOMC: ummranTanus u KOMOMHMPOBaHUE C APYTHMH CTPYKTypaMHU.

8. HamoupoBonHmke u  HaHOTPYGKu: CCHCODBIL, ~ OMHTTCPBL,  TPAH3HUCTOPEL
HNEPEKIIOYATEIH, 3TEMEHTEI IIaMATH.

9.  MeTons! MOAENUPOBAHNS CBONCTE HAHODIEMEHTOR.
10. Crioco6bI IUarHOCTHKY HAHO- U MHKDPOYCTPOHCTB.

ITpomexxyTounas arrecranus IIPOXOAUT B hopMe dK3aMeHa.
Bonpock! k sx3ameny

buner 1. |

. KBantoBo-pazmepusie sddexrsr.

- Metonst nazepmoro curresa HAHOCTPYKTYD.
Buner 2. |

. 30HHAs CTPYKTypa GOTOHHBIX KPHCTAILIOB.

. MeTozp! mosTydYeHns HaHOuACTHI[ i HaHOMAaTEePUAIIOB
Buer 3. !

. IloBepxHOCTHEIN Ma3MOHNETH pe3onarnc.

. Cnoco6r1 mony4enus nazepHoi HaHOKEpaMUKHU
Buner 4.

. JloMMHeCIICHIHSI HA yPOBHE HAHOCTPYKTYD.

. CriocoGr! HaneceHus TOI:{KHX IJICHOK HA MOJJIOXKKH.

N — N — N —
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buner 5.

1. Mexanu3M HOpMUPOBAHUS BOTHOBOIHEIX CIPYKTYP B IPO3pavHBIX Cpeax.
2. Onrrdeckast HAaHOKEpaMHKa.
buaer 6. !

Henuneiino-onrrueckne spdeKTs B GPSrroBCKUX BOTHOBOIAX
. [longpuToHHBIC KPUCTAIIIEL

Buser 7.
. DJIEMEHTHI TEOPUH ONTHYECKUX HAHOAHTEHH.
. KBanrtoBrie Toukn, KBeleTOBaH IIPOBOJIOKA, HAHOCIIOM.

buner 8, |
. Ou3nYecKne 0cOOEHHOCTH pabOThI TeTEPOCTPYKTYP.
. Onruyeckne JUTOTPauuECKHUE METOEL.

buaer 9. ‘
. Crroco0Bl 1HArHOCTHKH HaHOMAaTEpPHAJIOB.
. ITnasmon-nonspuronusie 3¢ GeKThL.

Buner 10. !
. Komnonnnste pactBoprr. Ontrueckue cBoiicTa CHEPUICCKUX YACTHIL.
. Meramarepuans! u runepGonudeckne MaTepuasL,

CamocrosTesHas pa6oTa CTYICHTOB BKIIIOUAET B ceOs:

1. Aynmuropmas camocrosTenbHas paboTta cTyleHTa 1O JIMCUUIUINHE BBITONHSIETCS Ha
NPaKTUYECKHUX 3aHATHAX [IPH PEINEHUH 3a/1ay.

2. BHeaymuropHas caMocCTOSTEILHAS paboTa  BBINOJNHACTCS  CTYJEHTOM  IIpH
YIyONeHHOM H3YYeHHMH AWCHMIUIMHBL HO TeMe NPOUICHHOH JIEKIIWW, TIPH IIOATOTOBKE K
1nabopatopHbIM paboTam. OCHOBHOH (GOPMON caMOCTOSTENLHON paboTEl CTyACHTA ABJIACTCS
M3y4eHHE KOHCIIEKTA JICKIUH, PeKOMEH/I0BaHHOH JUTEPATYPHI.

CamocrosiTenbHas paboTa 3aBepIIAcT 3a7aud BCEX APYTUX BHJIOB y4eOHOI'O IIpoliecca u
MOXCT OCYMECTBIATHCS HA JIEKLUMSX, MPAKTHYCCKUX 3aHSTHAX, KoHCynmsTanmax. Kak dopma
OPTaHH3alUA YIEOHOTO WMPOLECCa CaMOCTOSTENbHas paboTa CTYIICHTOB MNPEACTABIACT cOGOH
IC/ICHAIPABICHHYIO ~ CHCTEMATHYECKYIO  JeATENLHOCTh 110 OpUOOpEeTeHnto  3HaHuii,
OCYHICCTBJIAEMYIO BHE AYAUTOPHH.

KOHTpOE BBIMONHEHNS caMOCTOATENBHOIM PaboThI OCYINECTBISETCS B XONE BLITOMHCHUS 1
3AIHTHI JIAOOPATOPHBIX PabOT 110 AUCIUILIAHE, HA SK3aMEHe,

Bompock! /11 KOHTpoJIS caMocTosITennHOi PaGoTh

1. B uéM 3aKi04aroTcs 0COGEHHOCTH B3aMMONCHCTBHS QIICKTPOMArHUTHRIX BOIH ¢
HaHOOOBEKTaMu? 1

2. JlaifTe Onpeaenen s OCHOBHBIX XapaKTCPHCTHK HAHOYACTHIEL, HAHOMATEpHAJIa.

3. Kaxkue Texuonornu cunresa HAaHOMATCPUAIIOB ABJISIOTCS MEPCIEKTHBHBIME?

4. Cdopmymmpyitre nonstue qudpakiumnonHoro npenena. Kak ero ymeHsmmTs?

5. Kakue MeTob! HO3BOJISIOT JAUAarHOCTHPOBATE/U3yYIaTh HAHOOOBEKTEHI?

6. B xakux ycrpoiicteax (aeMeHTaX) BO3MOXKHO IIPUMEHCHUE HAHOCTYKTYPHPOBAHHBIX
MaTrepHaioB? ‘

7. Kak MOXHO yIpasisTs IIHPHHOH CIICKTPa TIOMHHECIEHINE HAHOYACTALL?

8. Kaxue THIbI 1azepHoil Kepamuku HCIIOJIE3YIOT B COBPEMCHHBIX CHCTEMAX ?

9. Kakue ypaBHeHHs HCIIONMB3YIOTCH IS pacuéra (oToHHEIX KpucTamion? Jlath
OIIHCAHUE, |

10. Kak npomncxonut BeIGOp MaTepUaIoB ONITUYECKUX KOMIIOHEHTOB JIA3E€PHEIX CUCTEM?

11. Onmnwire TexHonmoOrmYecKmit mporece U3roToRNICHNS Ja3epHON KEPAMHUKH,

12. Onummre METO/IBI OLIEHKH apaMeTPoB JIa3€PHBIX YCTPOMCTB.

13. Kakor MexaHu3M GOpMHPOBAHHS SIUTAKCHATBHBIX IUICHOK?

14. OnmmuTe TEXHONOrHIO NPOGONOArOTORKH MaTCpHATIOB H HAHOMATEPUANIOB JUIS
HONYYCHUS/M3yYeHusl.

15. B uém ocoberHOCTH rHUnmepGonIuecKix MaTepHanon?

N = N —a DN — DD

N =




7. YYEBHO-METOANYECKOE ¥ HHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCLUILIAHBI (MOLYJISI)

a) OCHOBHASI JIATEPATypa:

I. Apakensa C.M. Baenenue B dbemronanoporonuky: ByHIAMCHTATBHEIE OCHOBBI ¥
JIa3CpHBIC METOJBI YIPAaBIAEMOr0 MOJNYYEHUS M JHATHOCTHKU HAHOCTPYKTYPHPOBAHHLIX
MaTepHaoB : y4eOHoe NocoOHe 10 HAIPABICHUSIM MOATOTORKH Oakanaspuara 200400 (200200)
"Ourorexmnka”, 200500 "JlazepHas TexHHKa 1 nazepHele  Texuonoruu”, 200700 (200600)
"®otoHnka u ourtomEPOpMATHKA” M cnermanbHocTaM 200200 "Omrorexnmra”" u 200201
"Jlazepnas TexHuKa U NazepHbIe Texuonorun” / C. M. Apakensn [u ap.] ; mox o6, pex. C. M.
Apaxensna .— Mocksa : Jloroc, 2015 — 743 c. - 1L, Tabi. + 1 s;mexrpon. ont. muck (CD-
ROM) (211 M6) .— Bubmuorp. B xonme 4. — C. M. Apakensn, A. O. Kyuepuk, B. T
IIpokomes, B. T'. Pay, A. T Ceprees - npenosasarenmu Bal'Y .— ISBN 978-5-98704-812-2.

2. MeramaTepHasl U CTPYKTYpHO OpPTraHU30BaHHEIC CPEABI JUId onroaekrpounky, CBY-
TCXHHKH ¥ HAHOGOTOHHKH [DIEKTPOHHBIH pecype]/ AJO. Asmneesa [m ap.].— DnexTpou.
TeKcToBBIC nanuble.— Hosocubupek: Cubupekoe otnenenne PAH, 2013.— 368 ¢, —— Pexum
mocryna: http://www.iprbookshop.ru/32823 . — DBC «IPRbooksy. — ISBN 978-5-7692-1310-
6. ‘

3. OpmukoB JL.H. Texuosmorus MPHOOPOB  ONTHYCCKON BJIEKTPOHHKH H (poTOHHKH
[OnexTporuslit pecypc]: yuebnoe mocobue/ OpimuxoB JL.H.— DieKTpoH. TeKcToBbIE MaHEbe.——
Tomek: Tomekuii rocymapersenmbiit YHUBCPCHTET CHCTEM YNPaBICHHSA M PagMOdIEKTPOHHKH,
2012.— 87 ¢. — Pexum pocrymna: http://www.iprbookshop.ru/13992. — DEC «IPRbookss.
ISSN 2227-8397.

0) nomoymTeNEHASI IMTEpaTypa:

1. ®u3nKO-TeXHUYECKNE OCHOBEI MHKpO- M HAHOYCTPOHCTB [DNeKTpoHHEBIN pecypc]:
y4ebHOe mocobue/ — DNEKTPOH. TEKCTOBBIE NAHHBE.— Camapa: PEABU3, 2010.-— 60 c. —
Pesxum noctyma: http://www.iprbookshop.ru/10148. — DBC «IPRbooksy. ISSN 2227-8397

2. Hlaagapos C.M. Beenenue B KBAHTOBYIO W ONTHYECKYIO 3JIEKTPOHHKY [DJIEKTPOHHBIA
pecype]: yueGnoe mocoGue/ Illammapos C.M., Bamkuposa AU.— ONEKTPOH. TEKCTOBBIZ
Aauuele.— Tomck: ToMckwmit rocymapcTBeHubI YHHBEPCUTET CHCTEM YIpPaBIEHAI U
panuosekTponnky, 2012— 98 ¢. — Pexum mocryna: http://www.iptbookshop.ru/13922. —-
O9BC «IPRbooks». ISSN 2227-8397.

3. Opmuxo JLH. OCHOBBI TEXHOJOTHH OIITHYCCKHX MarepuanoB u uznenuii, Yacre |
[OnexrponusLi pecype]: yuebroe mocobme/ Opunkor JL.H.— DiekTpoH. TeKCTOBLIe NaHHbIe.—-
Tomck: Tomckuii rocynapererHbI YHHBCPCHTET CHCTEM YIIPABICHHUS U PaIONEKTPOHUKH,
2012.— 88 c. — Pexnm pocryna: http://www.iprbookshop.ru/13959. — 2BC «IPRbooksy.
ISSN 2227-8397. ‘

4. OpmuxoB JLH. OCHOBBI TEXHONOTMH ONTUYCCKHX Marepranos M usaenui. Yactn 2
[DnexrponHELi pecype]: yuebroe nocobue/ Opmnukor JL.H.— Drextpon. TexcToBhie AaHmble.—
Tomcxk: Tomekuii rocymapersermbIit YHUBCPCHTET CHCTEM YIPABIECHHS U PaHO3NCKTPOHUKH,
2012.— 99 c. — Pexum pocryma; http://www.iprbookshop.ru/13960. — 3BC «IPRbooksy.
ISSN 2227-8397.

B) EPHOIHYECKHE H3JAHUS:

1. XKypnan «KBaurtoBas smexrponnkay. ISSN:1063-7818. ApxHB HOMepoB. Pexum
nocrymna: http://www.mathnet.ru/qe/archive.

2. Kypnan «Doronmkan, ISSN: 1993-7296. ApxuB HoMmepoB. Pexwnm nmocryma:
http://www.photonics.su.

3. Kypunan «Ilpuknagnas ¢poronnka», ISSN:2411-4375. ApxuB HOMepoB. Pexum
nocryna: http://applied.photonics.pstu.ru/archives.

4. Kypran «Hanocuctemsr: dusuka, XUMHUs, Marematukay. ISSN: 2305-7971. Apxus
HOMepoB. Pexxum poctyna: http:/nanojournal.ifmo.ru/articles.



8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEUEHUE
ANCIUTLIMHEIL (MOTYJIST)

i

Jlexunonuble ayIMTOPHM OCHAINEHBI JOCKON (I MeNa WM MapKepa), SKpPaHOM ISl
TIPOEKIUOHHBIX CHCTEM, TPOEKTOPOM K HOYTOYKOM,

AyZUTOpHM IUIA TIPOBEJCHHS NPAKTHYECKHX 3aHSITHH OCHAIICHDI yCTpOUCTBAMH
JMArHOCTHKA HAHOMATEPHAIIOB, MEXaHUKO-ONTHYECKIM KOMIIOHEHTaMH, IPHOPaMH U3MEPCHHSI
11apaMeTpoB  JIA3CPHBIX HCTOYHMKOB JUISL [PAKTHYECKOTO M3YUECHMA NPUHIHUIOB pPaBoThI
ONTHYECKMX  YCTPOMCTB; OCHANIEHEI COBPEMEHHBIMH  IIEPCOHATBHBIMH KOMITEIOTEPaMH,
O0BCIMHEHHBIMY B JIOKANBHYIO BHMHCIUTENBHYIO CETh H YKOMILTEKTOBAHEBIMHA HEOOXO0IUMBIM
CHCTEMHBIM W IIPUKIIAJHBIM IIPOrPAMMHBIM 00ECICUCHHEM.



PaGouas mporpaMMa AUCHMILIMHEI COCTABICHA B COOTBETCTBHM C Tpeboranusmu OIOC
BO no nampasnenuto 28.04.01 Harorexmonoruu u MHUKPOCHCTEMHAs. TEXHUKA M IIPOTpamMMa

II0AI'0TOBKHA I/IH)KCHepHOj(l)I/IBI/I‘IeCKI/IC TCXHOJIOTUH B HAHOMHAYCTPHUU

Pabo4yro nporpammy cocraBmi uHKeHep-ueenenosarens kabeapst OulIM K.C. Xopbkos . /i/
(®U1O, noamuics)
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(mpencraBuTens paGoTonaTens)
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Hporpamma paccMoTpena U ogo6peHa Ha 3aceIannu xapenprsr GullM

Ipotoxon Ne £ o1 03.09 /4 rona /

-

3aBenyromuit kadhenpoii C.M. Apakensn
—

(DOHUO moamucs)
l

-

PaGoyas mporpamma paccMoTpena u 07100peHa Ha 3aceqaHWH y4eOHO-METONNIESCKON KOMHUCCHH
Hanpasienus 28.04.01 HanotexHonorun u MHKpOCHCTEMHAs TEXHHKA U IIporpaMMa HOATOTOBKH
NmxeHepHo-Qu3nIecKre TeXHONIOIMH B HAHOHH Iy CTPUH
Hpotokon Ne A o1 (93. OF 1 rona / ‘
IIpencenarens xoMuccun » 7

H/f
(®HO, noarmics)

C.M. Apaxkensn

JIUCT HEPEYTBEPXJAEHUS
PABOYEHN IIPOI'PAMMBEI ANCHUITLIAHBI

Pabovas mporpamma onoGpeHa Ha J01%-2090 y4eOHbBII ro;:[///—>

IIpoToxon 3acenanus kapenper No 1 or 0 DK 14 Z
3aenyromuii kapenpoit _Z C & bweody

L

Pabo9as nporpamma 0106peHa Ha y4eOHEI# roj1

IIporokon 3acenanust kabeapnsr Ne oT roza

3aBenyromuii Kadeapoi

PaGouvas mporpamma omoGpena Ha y4eOHBI roj

ITporokon 3acexanus kadeapsr Ne oT roja

3asenyromuit Kadenpoii




