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1. HEJH OCBOEHUA AUCHHANIJIHMHBI
Henamu ocpoenus auenuturaibl «HanopoToHMKaY SBIIOTCS:!

IOJMYyYeHHE 3HAHUH O TIOCHEIHHX JOCTHKEHMIX B 06JacTH H
ONTOANCKTPOHUKH ¥ (OPMUPOBAHHE Y CTYAEHTOB HAYYHOI'O MBIILICHH
€CTeCTBCHHOHAYYHON KAPTUHBI MUDA,;

H3YyYCHNE MaTCpUAIOB, MMCIOIIHX HAHOMETPOBBIE pasMephl C HOBEHIIH
CBOHCTBaMH,

H3YUCHHE COBPEMCHHBIX pa3pabOTAHHBIX APXHTEKTYP M  TEXHOJIOTH|
HAHOCTPYKTYPUPOBAHHBIX YCTPOHCTE TeHEpAllMH, YCHICHHS, MOJYJISL
JACTCKTUPOBAHUS 3JIEKTPOMArHUTHOI'O U3JIy4€HHs U IpHOOPOB Ha OCHOBE T

2. MECTO JUCHUITJIMHBI B CTPYKTVPE OIIOIT

Hucunnauna «HanodoroHukay OTHOCHTCH K JMCLUHIUIMHAM IO BBIOC
yacTu Onoka B.1 ocHoBHOH mpodeccHoHaNbHOM 06pasoBaTebHON MPOTp;
JUCLHMINIMHBL IPOXOJUT B TPETHEM CEMECTPE, Tax Kak oHa Tpebyer Ga3oB(
00JIaCTH  HAHOTEXHOJIOTHH ¥ (DH3HKM TBEpOOTO Tela, 3HAHWH  METq
KOMIIO3HLMOHHBIX MaTepHalOB,
s u3ydenus: JMCHUIUIHHBL CTYAEHTHl JOJDKHBL 00NaaTh 3HAHHSM
HaBBIKAMH 110 MCIIOJIB30BAHKIO HAHOPA3MEPHBIX YCTPOMCTB, HAHOMATEPUAJION
o6nacT HaHO()OTOHHKH,

AHO(OTOHHUKH
I U COBPEMEHHOM

H

MH OIITHYECCKUMH

[V

i1 [IPOM3BOACTBA
AW, MCpeaavun H

AKHUX YCTPOHCTB.

BO

py BapHATHBHOM
WMMEL  M3yuenue
# ITOATOTOBKH B
OB T[TOJIYYEHHSI

H, YMGHHAMH H
U UX CBOHCTB B

OcBroenne JUCLUINIMHEL HEOOXO0IHMMO AT H3YHEHUA CIICOYIOMUX IHUCIHIIIAH 1 ITPaKTHK

yq€6HOFO IIaHa: ((MHK])O- H HAHOCHCTCMBLI B TEXHHUKE H TCXHOJIOTHIX|

», «TexHomoruu

3

HPOU3BOOCTBA MHKPO- H HAHOCHCTEM», ((KpHCT&.l]J'IOFpEld)HH)), <(Hp8,[1,[[I/IHJ]0MI-IaFI IIPAKTHKA»,

BBIMIOJIHCHHE HAYYHO-HCCIICAOBATEIILCKOH M BBITYCKHOH KBaM(PUKAIHOHHOI p

3. KOMIIETEHIMH OBYYARKIIETOCH, ®OPMUPYEMBIE B
OCBOEHUA JUCHUTIJIUHBI

B pesynbrare uzydenus MUCIUILIEEBL CTYICHT [0JDKEH OCBOUTE CIEYIONIH

OIIK-4. CrocofHOCTE €CaMOCTOATENHHO NPHOOPETAaTh M HCIIOIL30BATH
JEATCNLHOCTH HOBBIE 3HAHKS H YMEHHS B CBOSH IpeaMeTHON 00IacTH.

B pesysbrare 0CBOSHMS JMCIMILTHEBL 00YHAIOIHICS HOJDKEH TEMOHCTPHP
pesyiibTarsl 00pazoBaHUsL:

1. 3nare: Gasosble NPUHOUIBL PaoThl HAHO(GOTOHHBIX YCTPOHCTB

MaTepuasioB, UMCIOWIHX HaHOMETPOBBIE pPasMeEpEl, HCIOJIB3YEMEIX B 00macT]

onrosnexkrporuxu (OITK-4);

2) YMerh: IPUMEHATH IIOTyYeHHbIe 3HAHUS NMPH paspaboTKe apXHTeKT

IIPOH3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX YCTpoicTE Gpotonuku (OITK-4);

3) Brageth: HaBBIKAMY ONPENEICHH OCHOBHBIX IAPAMETPOB YCTPOIfcT]

onrosnexktponuku (OITK-4),

4. CTPYKTYPA U COAEPKAHUE JUCHUITJIUH
ObL1as TpyI0EeMKOCTh JUCIMIUIMHE] COCTABISET 4 3aUeTHDIX emuuuIl, 144 g4

A00TEI.
PE3YJILTATE

P KOMIIETEHLIMN:
B IIPaxkTHYecKOn

BaTh CICAYIOLINE

bl

Bunpl yuebHo# paboThl, BrAOUas O6men DopmMe! TEKyLLErO
o CaMOCTOATEILHYIO paGaTy CTYACHTOB 5 (;H KOHTpONA
E W TPYIOOEMKOCTE (B 4acax) T_JL,'I 6()"11'11 YCIEBAEMOCTH
L 5] ¢ bl -
No Pazzen (Tema) E = o o “ & ApUSHENEEH (o Hedenam
o » = a3 = cemecmpa),
n/n JHCUMNNHHEI = o - 5 = ool B A, | HHTEPaKTHBHpIX g
s} 5 £ o = SE| EE| p| = visTondk thopma
& Z = = 53| 28| & = o NPOMERYTOUHOT
@ s z o & = X/ %
T 2 % g & o g 2 B | (wacax/ %) ATTECTALMH
) § 2 fno cemecmpanm)
Onruueckue
cBO#fcTBA
1 3 1-4 4 - 4 8 % 4/50% PeRrunr-
HAHOKOMTITO3UTHbIX ) .
MaTepHaJIOB KOHTpOJIb Nl
2 | Ouzuko-xumuueckue | 3 | 5-7 4 - 12 - 4 | - 8/50%

OIlK-4); cpoiicta
1 HaHO(OTOHHKH U

YPBL U TeXHOJIOTHH

B HAHO(DOTOHUKH H




CBOMCTBA HAHOYACTHIL
9- )
3 | Hanonnasmoumnka 3 10 2 s 2 - 6 | - 2/ 509
PeidTur-
 S——— KOHTpONb Ne2
4 | MPoH3BOACTEA 3 - 4 i 10 ) ol 77500
HaHOCTPYKTYPHPOBAH 14
HbBIX YCTPOWCTB
Duzuka mpubopos Ha
5 | ocHose 3 2 | - e - e ]| 350
HAHOMaTepUasoRr 16
Pelituur-
Pazpaborka KOHTPOJTH Ne3
6 APXUTEKTY] 3 17- 5 i 4 ) 8 ) 3/ 50%
HAaHOCTPYKTYPUPOBAH 18
HbIX YCTPOHCTB
Bcero 3|18 18 - 36 - | 54| - | 27/50% |sk3amen (36 1.)
Copep:xkanne pasiejoB JUCHHIIHHBI
TeMbl, pas/IeNbl TUCIHILIHHBI Kon-so | oy | TPAKTH- | aopa- |
yacoB YECKH( TOPHBIE
Paspen 1. OnTuveckue cBoiicTBA HAHOKOMIIO3HTHBIX 16 4 - 4 8
MaTepUAIOB
Jlekuus 1. HaHomatepHansl ¥ pasMepHble 3(QheKTs 8 2 2
HGK‘{_IHH 2. PasnooOpasne THIOB HAHOMATEPHAIIOB ¥ HX g 5 2 4
CBOMCTB.
Pazaen 2. Pu3uko-xHMHYECKHE CBOCTBA HAHOYACTHI 30 4 12 14
Jlexuws 3. MeTo/pl NOMYYEHHS HAHOMATEPUATIOR, 15 5 6 7
HAHOYACTHLL, FeTEPOCTPYKTYP, (DOTOHHLIX KPHCTAJIOB
Jlexkunsa 4. MeToapl AMArHOCTHKH HAHOMATEPHAIIOB 15 2 6 7
Pasznen 3. Hanonnasmonuka 10 2 2 6
Jexuus 5. BzaumoneiicTBue ¢ MeTanHuecKiMH 10 5 9 6
HAHOCTPYKTYPaMH W HAaHOYaCTHLAMH
Paszaen 4. TexHonorun IIpOH'JBO,El(iTE‘Ba 26 4 10 12
HAHOCTPYKTYPHPOBAHHLIX YCTPOHCTR
Jlekuns 6. TeX]-IOJTOFMHuHOHyL[B]«IHﬂ HAHOMAaTEPHAIIOB H 12 o) 4 6
HAHOCTPYKTYP W YCTPOHCTB Ha HX OCHOBE
Jlexuusa 7. PazpaGoTka ¥ MPOSKTUPOBAHKE NIGMEHTOR 14 2 6 6
HAHO(OTOHHKH
Paznen 5, ®usnka npubOPOR HA OCHOBE HAHOMATEPHANIOB 12 2 4 (i
Jexums 8. DuauvecKHe MPUHLUKIL paboThl ¥ CO3AaHHE
npubopoB Ha Haze HAHOMATEPUAIOB H KOMITOZUTHBIX 12 2 - 4 6
CTPYKTYP
Pazpen 6. PaspaGoTka apxutextyp 14 2 ) 4 8
HAHOCTPYKTYPHPOBAHHLIX YCTPOCTB
Jlexuns 9. MopenupopaHue cBONCTB, (HIMUECKUX SBICHUIT 1 14 ’) i 4 g
TEXHOJIOTHYECKHX POLECCOB B HAHOMAaTepHaIax
JK3aMeH 36
Hroro 144 | 18 - 36 54
JlaGopaTopHbIe 3an9THA
Ne monyns No | HaumeHOBaHMe W/WIH KPaTKOE coAepKaHue nabopatopHpix | TpyaoéMKocTs
JHUCLMIUTMHD] n/m pabot (4acor)
Pazpen 1. 1| Ne 1.1 M3yuenne criekTpoB npomyckaHus: HAHOMAaTepHaNpB 2
Ontuyeckue
cBOHCTRA
HAHOKOMITO3UTHbIX
MATEpPHANOR
2 | Nel.2 HMccnepoBaHHe HaHOMACTHIL METOJAMH aTOMHO- 2




CHJIOBOH MHKpockornuu (ACM)
Paspen 2. Quzuko- 3 | Ne 2.1 Ionyuenue KOMIOMAHBIX PACTBOPOB HAHOUACTHLY 2
XMMHUSCKHE
CBOMCTBA
HaHOYACTHLL
4 | Ne2.2 Meroap! OcayieHHs HAHOYACTHLL HA TOUTOMKKH 2
5 | Ne2.3 McenenosaHne HAHOYACTHI] METOJAMM PACTPOBO] 2
3JIEKTPOHHOM MHKpockonuu (POM)
6 | Ne 2.4 [Tosydenne criekTpoB KOMOHHALMOHHOIO PacCesiius 2
(KPC) HaHo4acTHL H HAHOMATEPHAJIOB
7 | Ne 2.5 M3yuenne METO/IOB PEHTI€HOCTPYKTYPHOTO aHaj3a 2
HaHOMAaTepHaIIoB
8 | 3awmra nabopatopHsix pabor 2
Paznen 3, 9 | Ne 3.1 ITonyueHne ¥ HCCNEAORAHUE TOHKHX METANIMUSCKHX 2
Hanornnasmonuka TUIEHOK
Paszpen 4. 10| Ne 4.1 Heenenosanue ofpasiios HaHO- U MUKPOYCTPOHCEB ¢ 2
Texunonoruu NoMoLLBK POM
TPOM3BOJCTRA
HaHOCTPYKTYPUPOBA
HHbIX YCTPOHCTB
11 | Ne 4.2 Mccnenosanue THHEEK JIa3epHbIX JHOAOB HA OCHOBE 2
reTepoOCTPYKTYP
12 | No 4.3 ®demrocekyHAHOE nasepHoe cKkpaiOMpoBaHHu¢ W 2
peska MaTepHalioB
13 | Ne 44 demToceKyHIHOE  HAHOCTPYKTYPHpOBaHHE 2
MaTepHasIoB
14 | 3amuTa n1aGopatopHeix paGor )
Paznen 5. Gusuka 15 | Ne 5.1 Hceneposanue rpadeHeHOBBIX  CTPYKTYp| M 2
npubOpoB Ha OCHOBE BO3MOXKHOCTH MX MCIOJIb30BAHMS
HAHOMaTePHAIIOB
16 | Ne 5.2 3anuch BOJNHOBOAHBIX CTPYKTYD B ONTHHUELKH 2
NpO3payHbIX MaTepHaiax
Paznen 6. 17 | Ne 6.1 Hsyuenue MeTONOB 30HZOBOH JuTOrpaduu u 2
Pazpabotka (hopMHpoBaHHE 3aJaHHBIX HAHOCTPYKTYP
apXUTEKTYP
HAHOCTPYKTYPHPOBA
HHbBIX YCTPOHCTR
18 | 3awura nabopatopHeix pador 2
HTOTO: 18

5. OBPA3OBATEJIBHBIE TEXHOJJIOI'NA
® JICKIIHOHHO-CEMHUHApCKas cucTeMa 00y4YeHus (TpaduiHOHHbIE JIEKIIHOHE
¢ 00yueHHe B MAJIBIX IPyNNax (BBIIOIHEHHE 1a00paTOpHBIX paboT B IPyT

TPEX UENIOBEK);
® TeXHOTOTUA mpobiemHoro obyuenus (case study). I[Ipm pacemory
IPAKTHYECKOTO MPHMEHEHHSI PAcCMOTPEHHOIO TEOPETHUYCCKOTO MATEpHa:
JAMAJIOT CO CTY/ICHTAMM Ha IPEIMET BO3MOKHBIX CIIOCOOOB PEIICH s [IOCTABIIEH
® MACTEP-KIACCH! (AEMOHCTPALMs Ha MPAKTUYECKUX 3aHATUSIX TPHHIUIIC
110 pa3IMYHBIM TEMaM);

® IPDUMEHCHHE MYIIETHMEIHA TEXHOJIOTHH (HpOBGI[@HHG: JIEKITHOHH

HPpUMCHCHHUEM KOMIBIOTEPHBIX HpeBGHTaHHf"I n JCMOHCTPAllHOHHLIX POJIHK

NPOEKTOPa UK KOMIILIOTEPA);

.I/IH(l)OpMElIIHOHHO-KOMMYHHK&HHOHHHG TEXHOJIOTHH (HpHMeHGHHG Hl

TEXHOJIOTHH A1 MOHHUTOpPHHIA TGI{yLU,GI‘/JI YCHEBAEMOCTH CTY ACHTOB M KOHTPOJISI

bIC SEI.HSITHH);
Tlax U3 OBYX HJIH

)EHUH BOIIPOCOB
1, MCIIOJIB3YeTCs
HOW 3a/1a4H;

B pacyera 3alad

3aHITHIT ¢
TIOMOIIBIO

BIX
0B C

1hopMaTHOHHBIX
BHAHUH).




Texymmii KOHTPOJIL YCIEBAEMOCTH SIBIAETCS PACHPEACTEHHEIM H OC
HECKOJILKMX COCTABJIAIOIMX.

1.
23

Bonpockl peitrar-koatpossd Nel

6. OHEHOYHBIE CPEACTBA JIJIS1 TEKYLUETO KOHTPO.JISI
YCIIEBAEMOCTH, ITPOMEKYTOYHON ATTECTALIAH IO UTOT'AM
OCBOEHMS JUCHUNJIUHLL U YYEBHO-METOIUYECKOFE,
OBECIIEYEHHUE CAMOCTOATEJBHOM PABOTBI CTYIEHTOB

Pe3yabTaTe! peHTHHI-KOHTPOJIS.
Brimonnenwe u 3amura 1abopaTopHbIX pador.

L.

2. MeToap! MOTYYEHHs: HAHOUACTHI] H HAHOMATEPHAJIOB.

3. KBaHTOBEIE TOUKH, KBAHTOBAS MPOBOJIOKA, HAHOCIIOH.

4. JIIOMHHECHEHIHA KBAaHTOBBIX TOUYCK/KBAHTOBBIX MPOBOJOKAX HON
MaTepHaos.

5. 3aBHCHMOCTD SHEPTHH JIOMHHECLEHTHEIX KBAHTOB OT pa3Mepa HaHOt

6. @OTOHHBIE KPHCTALIBI M  MeTamarepuanbl. IloHatwe 3amp
Pacripocrpanenue cBeta B QOTOHHBIX MaTepHANAX ¢ 3aIPEIICHHON 30HOM.

7. OTpuUATENbHBIE [MOKA3aTeNb IPEOMIICHUS. MeTamMarepuansl U 1
MaTepuaibl.

8. MeranosepXHOCTH. AHOMAJILHOE IPENOMIIEHHE H OTPAsKEHHE.

9.  KonnoumHele pacTBOpELL.

10. CuuHTpOHMKA, MAHUTHBIE HAHOCTPYKTYPBI.

11. HanopasmepHas onTHYECKas MUKPOCKOIIHS.

12. Onrtryeckue cBofcTBa CHEPHUSCKUX YACTHIL.

13. IloBepXHOCTHBIE MIA3MOHBI ¥ HAHOILIA3MOHHKA.

14. OcHOBBI TOKAITLHO YCHIEHHOH ONTHYECKOH MUKPOCKOIIMY U CIIEKT]O

15. Tomnosorus HaAHOCTPYKTYP.

16. Jlazepuas abisiiiust u Jla3epHOE OCAXKICHHE.

17. Cnocobel  popMMpOBaHHS HAHOYACTHI 3aJaHHOIO pa3Mepa M
MAacCHBOB THX YaCTHIIL.

18. Onrtuyeckue nurorpahuyeckue MeTOILL,

19. Hanecenue TOHKHX IUIEHOK B BAKyyMe Ha IIOIJIONKKH.

KBanrosrle orpanuuenus, Pasmepusie s hexTsl.

HOBAH Ha OLICHKE

YIIPOBOJHUKOBBIX
[ACTHIBL.
PIIGHHONW  30HBIL

‘Hl’[t?pG(}HH‘leCKH’S

CKOMHH.

YHOPALOYCHHEBIX

20. 3ammch BOJTHOBOMHBIX CTPYKTYP (eMTOCCKYHHBIM JA3PEHBIM H3TY9GHIM,

Bonpoce! pefituuar-konrposst No2

L

[InasMoH-noaApuTORHEIe  9(BheKThl B  HAHOCTPYKTYPHPOBAHHBIX

Kpucrajuiax H

MeTaMarepHanax.

2. TloBepXHOCTHBIEC IIA3MOHBI.

3. TlonapuTOHHBIC KPUCTAIIIEL

4. PesonancHoe paacesiHHE CBETa Ha HAHOCTPYKTYPHPOBAHHBIX [ICHKAX.

5. CaepxpaspelieHue ¥ YCHICHHE B METAMATEPHANIAX.

6.  OcoGeHHOCTH OIITHYECKHX CBOHCTB METaMaTepUAaoB.

7. OcHoBHbIE CIOCOGH MOTYYSHHS IA3ePHOH HAHOKEPAMHKH.

8. V3sMepeHHEe CHEKTPOB MOTJIOWEHHS U TIOMUHECICHITHH.

9. HsmepeHne mopora ONTHYECKON MPOYHOCTH aKTUBHBIX 3JIEMEHTOB,

10. Onrtnueckas HaHOKEpaMUKa,

11. OcHOBHBIE IOHATHS TEOPHH BOIHOBOZAOB. T10/IHOE BHYTPEHHEE OTPAIKEHHE. [orepu u
YCHIIEHUE ONITHYECKHX CHTHAIIOB.

12. Henuueftno-ontudeckue aQexTsl B GPIrTOBCKUX BOIHOBOIAX,

13. DneMeHTHI TEOPHH ONTHYECKUX HAHOAHTEHH,

14. Monenuposanue onTauecKux 3G PexToB B HOTOHHBIX KPUCTAIIIAX.

15. CriocoObl momyyeH s peaibHbIX (JOTOHHBIX KPUCTAILIOB.




Bonpoce! pefiTuar-koutpons Ne3

1. I'enepanust, pekoMOUHAHS ¥ IEPEHOC 38PSIOB B [OJIYIIPOBOTHHKAX
TEOPHH TIPOBOIUMOCTH.

2. Qusmueckue 0coOEHHOCTH PabOTHI TETEPOCTPYKTY).

3. HaHOKOMIIO3HTEHL DHEpProHE3aBUCHMAas M JHHAMHYECKAs [aMsTh
ycrporctea Ha ITAB, MUKpoaTTeHIOATOpEI, JATUHKH, ONTHYECKHE IIPOIECC
JTHHHH 331€PKKH, YMHOKHUTEIH 9acToT.

4. HanoxepamuKa: NbE303IEMCHTHI, [bE30JATUHKH, JUDJIEKTPUKH, I
IPOBOJIHUKH, MATHUTHBIE, ONTHYECKHE DTIEMEHTEI, KOHCTPYKIMOHHBIC KOPITYCH

5. Hauomopucrole MaTepHalnkl: IPOMEKYTOYHBIE CTPYKTYPHl B
pouecce HM3rOTOBJICHHA HAHOJIEKTPOHHBIX —M3JIEMH, MYJIBTHKATAIH3AT
OHEPTHH, CEHCOPEI.

6.  CBepXIpPOBOMHUKK: NATYMKH MarHutHoro u WK wm3aydenuit, Gonic
IM(POBEIE K AHATIOTOBBIE DJIEMEHTEL.

7. HOMC: umiarTanus 1 KOMOHHEPOBAHUE ¢ APYTEME CTPYKTYPaMH.

8. HaHONpOoBOJHMKH M HAHOTPYOKH:  CEHCOPBI,  AMMTTEpHL
MEPEKITIOYATENH, SJIEMEHTHI ITAMSITH,

9. MeToabl MO/IENTMPOBAHUSA CBOMCTE HAHOIIEMEHTOB,

10. CnocoGp! TMArHOCTHUKK HAHO- K MUKPOYCTPOHCTE.

!

HpomemyTquaﬂ aTTeCTalus IIPpOXOJHUT B cpopme IK3aME

Borpoce! k sK3aMeny
buuer 1.
. KBantoso-pasmepHEbie 3¢ hexThI.
. MeTozpl 1a3epHOro CHHTE3a HAHOCTPYKTYP.
buer 2.
. 30HHas CTPYKTYpa (DOTOHHBIX KPHCTAIIOB.
. MeTozb! nos1yyeHus HaHOYACTHI i HAHOMATEPHATIOB
buuer 3.
. TToBepXHOCTHLIH ITa3MOHHBIH PE30HAHC.
. Crioco0Opl monyueHKs JIa3epHOi HAHOKEPAMUKH
buner 4.
. JI'OMMHECLIEHIIUS HA YPOBHE HAHOCTPYKTYP.
. CriocoObl HaHeCEHHsI TOHKKX [UICHOK HA TIOJIOMKKH.
buaer 5.
. Mexanusm GopMHPOBaHHUS BOITHOBOAHBIX CTPYKTYDP B IIPO3PAUHBIX Cpemax,
. OnTuueckas HAHOKEPAMHKA.
buaner 6.
. Henmuneiino-ontrdeckue 3 (exTrl B OPIITOBCKMX BOJTHOBOIAX
. [onsgpuToHHbIe KPHCTAIIEL,
buaer 7.
. DJIEMEHTHI TEOPUU ONTHYCCKHX HAHOAHTEHH.
. KBanTOBBIE TOUKH, KBAHTOBAS [IPOBOJIOKA, HAHOCIOH.
buaer 8.
. Dusuyeckre 0coOEHHOCTH PabOTHI TETEPOCTPYKTYD.
. OnTuyeckue muTorpaduyecKie METOIbL.
buner 9.
. Crioco0bl MarHOCTHKH HAHOMATEPHAIIOB.
. [lnasmon-nonsputonusie 3 HEKTHL.
buner 10,
. Konnonneie pactBopsl. OnTHYyeckie CBOHCTBA Ch)epUUECKUX YACTHIL.
. Meramartepuansl ¥ THIIEPOOIHYECKUE MATEPHAIIBI.

et

—t

—_

B paMKax 30HHOH
L KOHACHCATOPkI,
OPbI, CBETOBOILI,
LOJIYITPOBOTHHKH,
bIC SJICMCHTDBI

FCXHOJTOTHYCCKOM

DPBI; HCTOYHHKH

[POJACHCTBYIOLIHE

TPAH3HCTOPHI,




CamocrosiTensHast paGoTa CTYIEHTOB BKIIOUACT B el

1. AymuTopHas camocrostenbHas paGoTa CTYIEHTA IO JMCLIATLIHIE
IPAaKTHYCCKUX 3aHATUAX [P PELICHHUH 3a7a4.

2. BueayzmutopHas  camocTOsTENbHAS  paboTa  BBIOIHAETCS
YOIIyONIGHHOM HM3YYEHWH NHCIMILTHHBI 110 TeMe NPOHICHHON NeKIHH, I
naboparopueiv paBotam. OCHOBHOI (OPMOH caMOCTOATENbHOR paGoThl ¢
M3yUCHHE KOHCIICKTA JICKIWH, PEeKOMEHJOBAHHOH JIMTEPaTYpEL.

CamocrosrensHas paboTa 3aBepiiaeT 3a1a4u BCEX APYTHX BHIOB y4el
MOKET OCYIIECTBIATECSA HA JIEKLMAX, NPAKTHYECKHX 3aHATHAX, KOHCYIBTAL]
OpraHM3alK y4eOHOTO IpoLEecca CaMoCTOATeNbHEas paboTa CTYIEHTOB IIpg
EJICHANPABICHHYIO ~ CHCTEMATHYeCKyl)  HeATeNbHOCTE MO IpHobpe]
OCYIIECTBIISIEMYIO BHE Ay IHTOPHH.

KoHTponb BEIIONIHEHHS caMOCTOSTENIFHON PabOTEI OCYIIECTRISETCS B X0

3aLUTEI TaD0PATOPHEIX paboT 110 JUCHUIITHEE, HA DK3AMEHE.

BOIpoce! A1s KOHTPOJIS CaMOCTOATEILHOM PaGoTLI
1. B uéM 3aki04arorcss OCODEHHOCTH B3aMMOJEHCTBHS JJIEKTpOMal
HaHooOLexTaMu?

2. JlaiiTe ompeeneH sl OCHOBHBIX XapaKTEPHCTHK HAHOYACTHIIBI, HAHON
3. Kakue TexHONOINN CHHTE3a HAHOMATEPUAIIOB ABIAIOTCS NIEPCIICKTHB
4. Cdopmynupyiite nonstre nudpakiuonHoro npenena. Kak ero ymen
5. Kakue MeTob] IO3BONISAIOT JIHArHOCTHPOBATE/ U3y IaTh HAHOOOHEK ThI'
6. B kakux ycTpoiicTax (3jeMEHTax) BO3MOXKHO IPHMEHEHHE HAHOCT

MaTepHalloB?
7. Kak MOHO ylpaBIaTh IIHPHHOI CIIEKTpa TIOMHHECIIEHIIHH HAHOYAC)
8. Kaxue Tunpl 1a3epHO# KepaMUKK UCTIONB3YIOT B COBPEMEHHBIX CHCTY
9. Kakue ypaBHeHHsl MCIONB3YIOTCS JUIsi pacuéTa (DOTOHHBIX Kp

OIHCaHHE,
10.
11.
12,
13
14.

IOy YEHH S/ H3YIEeHHS,
15. B uém 0c00€HHOCTH IHIIEPOOIUUECKUX MATEPHATIOB?

Kak npoucxout BEIOOp MATEpUATIOB OITHYECKMX KOMIIOHEHTOB J1a34
Omnuumre TEXHONTOTHYeCKHH IIPOLECC H3rOTOBIEHHS Ta3epHol Kepan
Onuumre METOBI OLEHKH IapaMEeTPOB JIA3ePHBIX YCTPOHCTB.
Kaxos MexaH13M GOpMHPOBAHIA HTAKCHANBHBIX [JIEHOK?

7. YYEBHO-METOJUYECKOE 1 MTH®OPMALIMOHHOE OLE
JAUCHUITIJIMHBI (MOIY JIA)
4) OCHOBHAH JIMTEpaTypa:

I. Apakensu C.M. Bsenenne B demTOHAHODOTOHHKY: (yHIAMEHTAS
JIa3€pHBIE  METOMBI

MATEPHANIOB : y4eOHOe mocodre Mo HaNpaBIeHUsIM [10/Ir0TOBKA OaKkaTaBpHaTa

"Onrotexnuka", 200500 "Jlazepuas TexHHKA u JlazepHble TexHoJoruu", 2

"®oTonuka u omroMHpopMaTHKa" W cmenmambHocTM 200200 "OnToTex:
"Jlasepnas Texuuka u naseprrie Texuonornn” / C. M. Apaxensis [u gp.] ; mox
ApaxeisiHa — Mocksa : Jloroe, 2015 — 743 ¢, : mn., Tabn. + 1 amexrpoH.
ROM) (211 M6) .— bubmiorp. B xoune 4. — C. M. Apaxemxsin, A. O.
IIpoxomes, B. I'. Pay, A. I. Ceprees - npenogasarenu Bal'V .— ISBN 978-5.9

2. Mertamarepuaibl 1 CTPYKTYPHO OPraHM30BAHHBIE CPEIBI IS ONITOSJE

TeXHUKH M HaHO(OTOHMKH [DieKTpoHHbI pecypc]/ AJO. Apneema [u i

TexcToBBIe AanHble,— Hopocubupek: Cubupekoe otnenenue PAH, 2013.— 3

nocryna: http://www.iprbookshop.ru/32823 . — DEC «IPRbooksy», — ISBN 9
6.

i

Onumure TEXHOJIOTHIO HpO6OHO,[[FOTOI3KH MaTCpHuaJioB H HaHO}

YOPaBIACMOI0 IIOJNYYCHHS H JHAIHOCTHKH HAHoCTPY

BLITIOJIHACTCS Ha

CTYJ€HTOM  IIpH
H IIOATOTOBKE K
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[ATEPHATIAL.
HLIMH?
LITHTE?

YKTYDPHPOBAHHBIX

THI?
Max?
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PHBEIX cucTeM?
[MKH,

MaTepHAIOB IS
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[bHBIE OCHOEBI W
VIKTYPUPOBAHHBIX
200400 (200200)
00700 (200600)
uxa" u 200201
o6, pea. C. M.
ornr. muck (CD-
Kyuepux, B. T.
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3. Opmnxo JLH. TexHomorus npubOpos oOnTHYECKOH 3IEKTPOHH

[SnexTponnsli pecype]: yuebroe mocobue/ Opuxos JIL.H.— ONeKTpoH. Tek
Tomex: ToMckul roCyapCTBEHHBIA YHUBEPCUTET CHCTEM YIIPABICHUS H i
2012.— 87 c¢. — Pexum gocryna: hitp://www.iprbookshop.ru/13992. —
[SSN 2227-8397.

0) JomoTHUTEIBHAS JTHTEPATYpA:

1. PU3HKO-TEXHMYECKHE OCHOBBI MEKDPO- M HAHOYCTPOMCTB [BIIGKT]

yuebHOoe mocobue/ — DNEKTPOH. TeKCTOBHIE NaHHble.— Camapa: PEABI/I:,
Pescum poctyna: http://www.iprbookshop.ru/10148. — DBEC «IPRbooks», 8¢
pecype]: yuebuoe mocobue/ Ilanmapos C.M., Bamxuposa A.M.— BJIt'f
Janpple.— Tomck: Tomcku#f rocymapcTBeHHbIH —yHHBepcHTET
pamuoaNeKTpoHuky, 2012, — 98
IBC «IPRbooks». ISSN 2227-8397,

3. Opmukos JLH. OCHOBEI TEXHOJOTHH ONTHYECKMX MATEPHANOB ¥ W
[Snexrponnbii pecype]: yuebroe mocoGue/ Opmukor JTH.— DIekTpoH. Texe
a,

Tomex: Tomckni rocynapcTBEeHHbIA YHHBEPCHTET CHCTEM YIIPABICHHS H |
2012.— 88 ¢. — Pexum mocryna: http://www.iprbookshop.ru/13959, —
ISSN 2227-8397.

4. Opiukos JLH. OCHOBBI TEXHONOTHH ONTHYECKUX MATEPHANOB U
[DnexTporHBIH pecype]: yuebHoe mocobue/ Opmukos JI.H.— DIIeKTpoH. Tek
Tomcek: Tomckuif rocy1apcTBEHHbI YHHBEPCHTET CHCTEM YIPABICHHS W i
2012.— 99 ¢. — Pexum mocryma: hitp://www.iprbookshop.ru/13960.
ISSN 2227-8397.

B) EPHOAHYECKUE M3IAHHS:

ST
2. lllannapos C.M. BBejienre B KBAHTOBYIO W ONTHUYECKYO sneKTpc)H.m
K['POH.
CHCTEM
¢. — Pexum poctyna: http://www.iprbookd

H
¢

— |

KM U (OTOHHKH
TOBbBIE TAHHBIE,—

ITHOIIEKTPOHHKH,
- PBC «IPRbooksy.

C

DOHHBIH pecype]:
2010~ 60 ¢. —
N 2227-8397

ty [DnexTpoHHbIH
TEKCTOBBIC
yIpaBieHus U
hop.ru/13922. —

sennit, Yactn |
FOBLIE JTAHHEIE,—
MIOANCK TPOHHKH,
GbC «IPRbooks».
soemuit, Yactn 2
FOBbIE JI@HHEIE.—
ITHOIEKTPOHUKH,
BC «IPRbooks».

a,

I. Kypuan «Kpanrtosas onexrponuia», ISSN:1063-7818. Apxus Homepos. Pexum
nocryna: http://www.mathnet.ru/qe/archive.

2. Kypnan «®@otonukay, ISSN: 1993-7296. Apxus mHoMepos. Hexim JOCTyma;
http://www.photonics.su.

3. Kypuan «llpuxnamnas Qoronmka», ISSN:2411-4375. Apxu Homepor. Pexum
nocrtymna: http://applied.photonics.pstu.ru/archives.

4. Kypuan «Hanocucrempr: Qusnka, xumus, marematuka», ISSN: 2305-7971. Apxus
HoMepoB. Pexxum moctyna: http://nanojournal.ifmo.ru/articles,

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHWE
AUCHUITJINHBI
Jlekumontble ay/MTOPUM OCHAIIEHE! JOCKON (MUl Mena HIH Mapkepd), SKpaHoM Ui

TIPOEKIHOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM,

AYIMTOPMU  IJIA  IIPOBEJCHMsS TPAKTHYECKHUX 3aHATHI  OCHAIIEH
AMArHOCTHKH HAHOMATePHANIOB, MEXAHHKO-ONTHYECKUME KOMIIOHEHTAMH, TP}
NapaMEeTPOB  JIA3CPHLIX HCTOYHHKOB [Ji IIPAKTHYECKOTO H3yYeHHs IIp
ONTHYECKAX  YCTPOHCTB; OCHAIIEHBI COBPEMEHHBIMHM  [EPCOHATLHBIMK
OOBCIMHEHHBIME B JIOKANLHYEO BEIYHCIHTEILHYIO CETh H YKOMIUIEKTOBAHHEL
CUCTEMHBIM H IIPHKJIAHBIM IPOTPAMMHBIM 00eCIIeUeHHEM.,
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Paboyas nporpamMma JUCHMIUIMHEL COCTABJIEHA B COOTBETCTBHH C TPeO
BO no nanpaenenmio 28.04.01 HaHOTEXHONOTHM H MHKPOCHCTEMHAS TEXHI

IIOATOTOBKH MH)KGHBPHO-(I)HSH"IGCKHG TCXHOJIOTHH B HAHOHMHOYCTPHH
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[Iporpamma paccmotpena u 0100peHa Ha 3acezanun kadeaps OulIM
24 or 73 70 74 rona

3aseayromuit Kadenpoi

= P

=

[Tporoxon Ne

C.M. Apaxensg

(CDI’I§ ]‘!O,LII‘I]/ICb)

Pabovast nporpamMma paccMOTpeHa W 0J00peHa HAa 3acelaHHK YUeHHO-METO)

nanpasienus 28.04.01 HanoTexHoNMOrHE M MHKPOCHCTEMHAS TEXHHKA M IIPO
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ITpoToxon No

[MYECKOH KOMHCCHH

FpaMMa TIOATrOTOBKH

C.M. Apakensx

HpeﬂceﬂaTeJIb KOMHCCHH
[CDI/IO NMOANKCH )

JIUCT INEPEYTBEPKIEHU S
PABOYEN MMPOTPAMMBI JJUCIUILINHBI

Pabouas nporpamma o00peHa na yueOHBIH roj

IIporokon 3aceanus kadeapnr No oT roja
3aBenyromui kadeapoi

PaBouas nmporpamma omobpena na yueOHBIH Tox
IIporokon 3acenanust Kadenapsr No 0T roja
3aBeyIOLIMi Kadeapoi

PaGouas mporpamma o106pena na yueOHBIH roj
IIporokon 3aceganus xadeaprr No oT rojga

3aBenytolmui kademapoi




