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1. IIEJIX OCBOEHUS JUCITUITJINHBI
Hensmu ocBOeHHS AMCHMIUTHHE! «MHKPOONTHKA H (OTOHHKAY SIBISETCS dopMupoBanue
3HaHUH B 00/1acTH Ga30BEIX NPUHIHUIIOB (YHKIIMOHHPOBAHKS M KOHCTPYMPOBAHHS ONTHICCKAX
9JIEMEHTOB M YCTPOHCTB, peaau3yeMbIX HA MUKPOYPOBHE.
3agaun JUCIIATUIAHEL
® IIONYYEHHe 3HAHWH O MOCHCIHHX JOCTHIKEHHAX B OONACTH MUKPOONTHKH X (DOTOHHKH,
hopMHpOBaHKe y CTYNEHTOB HAYYHOrO MBIILICHHS ¥ COBPEMEHHON €CTECTBEHHOHAYYHOI
KapTUHBI MHDA;
® M3YYEHME  OCHOBHBIX  3()(eKTOB, IpPOLECCOB W  ABJIECHUH,  OMNpPENENIONMHX
()YHKIHOHMPOBAHKE JIEMEHTOB U YCTPOACTE Ha MEUKPOYPOBHE B ONTHUECKOM [MAIA30HE,
® H3YYCHME METOJIOB aHaIN3a M PacyeTa dJI¢MEHTOB M CHCTEM MUKPOOITUKY U (OTOHUKY;
® O3HAKOMJIEHHC CTYACHTOB C COBPEMEHHOM HAy4HOH ammaparypoil W BEIpaGOTKAa y HHX
Ha49aJIPHBIX HABBIKOB IPOBEJCHHA HKCHEPUMEHTANBHBIX HAYYHBIX  HCCIEHOBAHMI
PasnUYHbIX GU3MIECKUX ABNCHAN H OLEHKH MOTPENHOCTEH H3MEPEHHI.,

2. MECTO JUCHMIIVIMHLI B CTPYKTYPE OIIOII BO

Aucnummida «MukpoonTuka M (OTOHMKA» OTHOCHTCS K MCIHMILIMHAM IO BEIGOPY
BapUAaTMBHOH YaCTH OCHOBHOH NpodeccHOHaNbHOM 00pa3oBaTeNbHOM MporpaMMEL. Vsyuenue
JAUCUHUIUIMHEL IPOXOAUT B BOCBMOM CEMECTpe, TaKk Kak oHa TpeOyeT 6a3oBOH NOATOTOBKH B
ofnmactd (HU3UKH, OCHOB ONTHKH W KBAHTOBOM BNEKTPOHHKH, KOTCPEHTHOM, HEMHEHHOM,
IPUKIIAHON ONTHKH, JIa3CPHON TEXHUKHM M Na3ePHBIX U3MEPEHUH, ONTHYECKHX MATEPHAIOB H
TEXHOJIOTHH, CHCTEM aBTOMATM3MPOBAHHOTO HPOCKTHPOBAHHS B ONTHKE, (H3HYICCKHX W
MaTeMaTHIECKUX IPUHIHUIOB aJallTHBHON ONTHKH ¥ B3aHUMOJCHCTBUS JIA3€PHOTO H3IIy4eHUS C
BEIIECTBOM.

i v3ydenns JUCIMIUIMHBL CTYACHTSHI JIOJDKHEI OONafaTh 3HAHUSMH, YMEHUSMH H
HABBIKAMM pa0OTHl C ONTHKO-MEXAaHHYECKUMH YCTPOMCTBAMH, IIA3€PHBIMH CHCTEMAaMH,
M3MEPUTENEHEIM M aHATUTHICCKUM 000pYZOBaHHEM, CHCTEMaMM MTPOEKTHPOBAHHS B OITHKE,
MaTEeMaTHIECKHM MO/ICIIPOBAHNEM M KOHCTPYHPOBAHUEM JJIEMEHTOB JIA3EPHBIX KOMIIIEKCOB.

OcBoeHHe MUCLUIUTHHBI HEOOXOIMMO UL NPOXOXKIEHHS NPEITHIIOMHON IIPAKTHKH ¥
BBITIOJIHEHUSA BBIITYCKHOM KBaMH(UKAIIOHHOM paGoTEL.

3. KOMIIETEHIIMHA OBYYAIOIIETI'OCsI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA TUCITUTIJINHBI

B pesyibrate u3y4enus MUCIMIUIAHBI CTYICHT JOIKEH OCBOMTE CIICAYIONIIE KOMIICTEHIAN:

ITIK-5. CrmocoGHOCTs K aHamM3y, pacuéry, NPOEKTHPOBAHUIO H KOHCTPYHPOBAHHIO B
COOTBETCTBUM C TEXHHUYCCKHM 3aJaHHCM THIIOBBIX CHCTEM, IPHGOPOB, JeTaledl M y3jI0B Ha
CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSIX.

B pesyibrare 0CBOSHMS IUCITHILTMHE! 00y YaIOIMHCS JOIDKEH JEMOHCTPHPOBATH CIIeTyIomue
pe3ybTaThl 00pa3oBalus;

1) 3uars:

® (uswdeckue TpHHIMNE, SQGEKTHI ¥  MPOLECCH, JEXallhe B  OCHOBE
(GYHKIMORUPOBAHHSA JIEMEHTHONH 6a3sl M YCTPOMCTB MHKDOOITHKH, OCOBEHHOCTH HX
IPOSABICHUS IPH HEPEXO/IE K SJIEMEHTaM MAKPOHHEBIX pasmepos (ITK-5);

2) YmMeTs:

® IPaBUIBHO HCIOJIB30BATh 3aKOHOMEPHOCTH JJSI pPeald3aldd  IOTEHIHATBHBIX
BO3MOXHOCTEH MAaTEpHaOB NpPH NPOCKTUPOBAHMHM W CO3JAHMH CHCTEM MHKPOOLTHKA W
(hOTOHMKE; HCIIONB30BATH MATEMATHUECKHI ammapaT Ipy paspaboTKe SIEMEHTHOH 6asbl i
yCTpodcTB MuKpoonTHKH U GoTonuku (IIK-5);

3) BnageTs:

® OCHOBHBIMM METOJaMU U &IrOPUTMAMHM pacdeTa 3JIE€MEeHTHOM 6asbl M YCTpoHcCTB
MHKPOONTHKY € YIETOM YCIIOBHH UX pealM3alliy U rpaHur npumenenus (I[1K-5);



4. CTPYKTYPA U COAEPXXAHUE JUCIHUILIVHEI
OGwast Tpy10eMKOCTh JUCHHILIMHBI COCTARJISET 4 3a4eTHBIX eMHuI, 144 uaca.
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g paGoTe, (no Hedenam
Ne Pasnen (Tema) g § E 2 2 C IPUMEHCHHEM cemecmpa)
wn JUCLIMIUIAHEI z 5 & w I . g - gy | MHTCpAKTHBHLIX fig MI; ’
g 5 EE |8 E e g g | = weRece npomengrmqﬂoﬁ
[ 5 [
o = é g §' ) E £ © | B | Guacax/% aTTeCTalUH
E‘ g ™) (no cemecmpam)
OCHOBHEIE
TIOJIOXKEHMS
| | FeoMeTpHiECKOl, 8|12 4 | 4 | - | - |14]-]| 4/50%
BOJIHOBOH, KBAHTOBOM
U HeNMHEHOM PeiiTynr-
OITHKY KOHTpoJs Nel
BamMopnelictere
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PeiiTiur-
Ontugeckue KOHTpOMb No3
6 | MHKDOSIEMEHTHI 1 g | 15 4 ; 6 -l 6/60%
ycTpoiicrea 18
Bcero 18 | 27 9 |18 | - |90 | - | 27/50% 3a49€T ¢
OLEHK O
Copepxanne pa3ienoB JHCIHILINHLI
Temsl, pasaens! TUCIUITHHED KRB0 | oy | TDWKIRC | dabop- |
» pasht Auct, 4acoB YECKHE | TOpHBIE P
Paznen 1. OcHOBHBIE NMOJIOMKEHHST reoMeTpUu4ecKo, 22 4 4 . 14
BOJIHOBOH, KBAHTOBOH M HeJIMHEHHONM ONTHKH
Jlexups 1. OCHOBHBIE NONIOXKEHHUS FEOMETPHIESCKOM K 12 2 ) 8
BOJIHOBOW OIITHKH
Jlexuus 2. OcHOBHEIE HOM0KEHUS KBAHTOBOM M HeITHMHEHOH 10 2 2 _ 6
ONTHKH
Pa3aen 2, BsaumoaeiicTBHe 3/IEKTPOMArHHTHOIO
P 29 6 5 . 18
H3JIYUeHHS ¢ BEIIECTBOM
Jlexuus 3. Usnyuenre U BEIIECTRBO 10 2 2 - 6
Ty
Jlexuus 4. Kpantossle pasMepHeie 3 peKTh 10 2 2 - 6
Jlexuns 5. CiocoGEI ynpanieHUs ONTHYECKIM H3IIY9eHUEM 9 2 1 i 6
Paspen 3. TBepaoTebLHBIC HCTOUHHKK H IPHEMHHKH
P p 28 6 - 4 18
H3JYYEH U
Jlexnws 6. MCTOYHMKM HEKOTEPEHTHOTO M3JIYUCHHS 10 2 - 2 6
P Y
Jlexuma 7. TeepooTensHbIE Ta3epbl 8 2 - - 6
P P
Jlexums 8. TBepHOTENBHBIC TPUEMHEHKY H3JTYYSHIST 10 2 - 2 6
P p ¥
Pasaen 4. Onrnyeckue BOJTHOROIBI 22 4 = 4 14
Jlexuus 9. O6BeMHEIe ¥ MIAHAPHbIE ONITHYECKHE BOJTHOBOIb! 11 2 - 2 7
Jlexuus 10. BoHOBOAHEBIE CTPYKTYpPEI B 06BEMHBIX 06pa3Lax 11 2 - 2 7
PYKTYD P




TeMBI, pa3/ieis! THCIUILTAHEL Koo | iy | TIPAKTU- | saGopa- cpe
9acoB 4ECKHE | TOPHEIE
Paszaen 5. ®oToHHBIE KPHCTAILIBI M rosiorpadus 19 3 - 4 12
Jlexumsa 11, GOTOHHBIE ¥ MOJISPHUTOHHELE KPUCTAJLITBI 10 2 - 2 6
Jlexnus 12, CriocoGs! rosorpadudeckoii 3anmcu 9 1 - 2 6
Pazaen 6. OnTuyeckne MAKpPOIIEMEHThI U YCTPOHCTBA 24 4 - 6 14
Jlexuus 13. OCHOBHBIC KOMIIOHEHTbI HHTETPATBHO- 13 5 } D) 7
ONTHYIECKHX CXEM
Jlexupsa 14, MUKpOONITOMEXaHUYECKHE CXEMBI 11 2 - 4 7
3a4éT ¢ omeHkoii
Htoro 144 27 9 18 90
JlaGopaTopHble 3aHATHS
Ne momyns Ne HaumeHoBanue w/niu kpaTkoe coftepkaHue 1a60patopHeX | TpyHo8MKOCTE
JUCUHIIAHB /o pabor (vacom)
Paspen 3. 1| Ne 3.1 Msyuenne KOHCTPYKIMH M T€OMETPUN 2
Teepaorenbhbie HOJTYIPOBOJHHKOBBIX TETEPOCTPYKTYP
UCTOYHUKH H
[IPHEMHHKH
H3IYYECHUS
2 | Ne 3.2 Hccnenosanue napaMeTpoB Ja3epHBIX JHOLOB Ha 2
OCHOB€ T€TEPOCTPYKTY])
Paznen 4. 3 | Ne 4.1 GopmupoBaHHe OLTHYECKHX CTPYKTYD B MPO3PaAYHBIX 2
OnTideckue MaTrepHaiax
BOJIHOBO/IbI
4 | 3amura 1aG0paToOpHBIX paGoT 2
Paspen 5. 6 | Ne 5.1 JlazepHo-HHAYLHPOBaHHOE JOPMHPOBAHHE 2
@oToHHBIC MUKPOOINTHYECKHX SJIEMEHTOB
KPHMCTaJLTBI U
rojiorpagus
7 | Ne 5.2 Monudukanms nokasatens npenoMIeHAs B 2
ONTHYECKOM BOJIOKHE HEMTOCEKYHIHBIM JIA3EPHEIM
U3JIy9eHHEM
Pasnen 6, 8 | Ne 6.1 MsyueHue KOHCTPYKIIMH ¥ T€OMETPHUH MHTErpanbHO- 2
Onrmyeckue ONTUYECKHX BITEMEHTOB
MHKpPO3JIEMEHTHI H
YCTpoMCTBa
9 | Ne 6.2 MsyueHHe TeXHOJIOrMM CBAPKH ONTHYECKUX BOJIOKOH 2
10 | 3ammTa naGoparopHsix paboT 2
HTOTO: 18

Ha mnpakrtuyeckux 3aHATHAX, OPHEHTHPOBAHHBIX HA TNPEAMETHYIO 06NAcTh Oynymeit
POHECCHOHANBEHOM JeSTeNBHOCTH CTYAEHTOB, KOHTPONMPYETCH CTEICHD YCBOSHHUS CTYACHTaMHU
OCHOBHBIX TEOPETHIECKHX IIOJIOXKEHHUIT II0 OCHOBHBIM pa3jieaM AUCIATIIAHEL

S. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

¢ JICKUHOHHO-CEMHHApCKast cucTeMa oOy4eHWs (TpaIulMOHHBIE JIEKIAOHHBIE U
nabopaTOPHEIC 3aHSITH);

¢ IPUMCHCHIE MYNLTUMENNA TCXHOJNOTHH (IPOBENCHHE JEKIMOHHBIX M CEMMHAPCKUX
3aHATHH C NPHMCHECHHEM KOMIBIOTEPHBIX IPE3CHTALMI M IEMOHCTPALMOHHBIX POJHKOB C
[OMOIIBIO MMPOEKTOPA MK KOMITBIOTEPA);

® 00yJeHHE B MAIBIX IPYHIax (BBIIONHEHHE JIAG0OPATOPHEIX paboT B IPYIIIAX 3 JBYX HJIH
TPEX YENIOBeK);

® TEXHONOTHA TPOGIeMHOTO ofydenms (case study). IIpum paccMOTpEHHH BOIPOCOB
[PaKTHYECKOTO NPUMEHEHMSA PACCMOTPEHHOTO TEOPETHYECKOTO MarTepHaia, MCIIONb3YeTcs
AHAJIOT €O CTYNICHTaMH Ha IIPEMET BO3MOXKHEIX CIIOCOGOB pellieH s TOCTaRICHHOMN 3a1adu;




® MacTeP-KIIacChl (JEMOHCTpANUA HA IPAKTHYECKUX 3aHATHSIX IPHHIIAIOB pacueTa 3a1ay
II0 pa3INYHEIM TEMaM);

* HH()OPMAITMOHHO-KOMMYHUKAIUOHHEI® TEXHOJIOTHH (npuMmeHeHne HHOOPMAITMOHHBIX
TeXHOJIOTHH JUTI MOHATOPHHTA TEKYINeH yCIIeBAEMOCTH CTYLEHTOR U KOHTPOJIA 3HaHui).

6. OLIEHOYHBIE CPEJICTBA JJIA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, TPOMEXYTOYHOM ATTECTAILIMHA 110 MTOT'AM
OCBOEHUS TACIUILINHBI U YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJILHON PABOTBI CTYJIEHTOB

Texymuii KOHTPOJL yCIIEBaGMOCTH SBIIAETCS pactpeieI€HHEIM ¥ OCHOBAH Ha OICHKE
HECKOJIEKUX COCTABJIAIOLIHX.

1. PesymbTaThl pelTHHT-KOHTpOIISL.

2. Brmonsenwe u 3amura 1abopaTOpPHEIX paboT.

3. BemonHeHue MpaKTHYECKUX 3a0aHNT.

Bomnpocs! peiitunr-xorTposs Nel

1. OnTuyeckue KOHCTAHTEL, CBETOBEIE JIy4H.

2. OrtpaxeHHE U OpETOMIICHHAE CBETA Ha TPaHUIIe pasjiena AByX Cpel, ABJIEHUE MOHOrO
BHYTPCHHETO OTPAKCHUL, IPOXOXKACHHUE CBETA YePe3 OIOMAIONIKE CPE/EL

3. DnexTpoMarHHTHSIE BOMHEI, ypaBHeHHe MakcBeia i TPaHUYHEIE YCIIOBH.

4. WnrepdepeHuns u audpaxius CBCTA, KOMIIIEKCHBIM IIOK43aTeNb IMPENOMIICHHS,
NOKAa3aTelNb MOTJIOMIEHHUS.

5. ®azoBas W TIpymIoBas CKOPOCTh CBeTa, aucnepenst,  cooTHomenne Kpamepca-
Kpomnwura.

6. llomspwsanmus IUIOCKHX BOJH, PacIpOCTpaHCHHE CBETA B  HM30TPONHEIX U
AHU30TPONHBIX Cpe/iax, IBOHHOE JIyUYenpeIoMIeHHE,

7. OnTHYecKas akTHBHOCTE ¥ (apageeBCKoe BpalneHue.,

8. KBaHTOBEIE epexobl IPH B3aHMONEHCTBHY C SIICKTPOMArHUTHBIM H3JTyYEHHEM.

9. CroHTaHHOE M BEIHYXICHHOE u3jty4yenue, kodddunventsr Ditnmreiina.

10. Kunetndeckue ypaBHEHHs, yCHIICHHE U TEHEPALNS ONTHYECKOTO U3TYUEHHUS.

11. MOHOXpOMAaTHYHOCTB, MONAPH3ALHL, KOT€pEHTHOCTD, HAIPABIECHHOCTD JIA3€PHBIX
TYYKOB,

12. TIpoctpancrBenHOe, aMmMTYRHOE, NOJIPU3aMOHHOE, YaCTOTHOE, BPEMEHHOC Wu
(hasoBoe npeoGpasoBanye Ta3epHEIX IIy4YKOB,

13. Henunefinple sBneHms BTOporo HOpsiIKa,  BIIEKTPOMArHUTHAsI  (HOpMyIMpOBKa
HETMHEHHOT0 B3auMO1eiCTBH.

14. Henwneitnas monspusyemMocTs KpHCTAILIA M HeIHHEHHEIE onrTuyeckue 3P QeKTsl.

15. I'enepaitus rapMonuK.

16. Ycnosue dazoBoro cuHXpoHH3MA.

17. Tlapametpuyeckde  npeobpasoBamms B ONTUKE, HACTPOMKA 4YacTOTHl B
IIapaMeTPUYECKHX T€HEepaTopax.

18. Momynsarops! Ha OCHOBE ONTHYECKON HETHHEHHOCTI.

19. Hemuneitnaa omntuka u MOJIEKYJISIDHOE paccessHHE CBETa.

20. 3epxanpHOE OTpa)keHHe, MHUKpPOIICPOXOBATOCTh IOBEPXHOCTH M T'EOMETPHYECCKHE
HEOJHOPOAHOCTH

21. MHOrOCIIOMHbIE HU3KOPa3MEpPHLIE KOMIIO3HITHH,

22, KBaHTOBBIE OrPaHHYCHHUS. PasmepHEIe 5 QeKTEL

23. Meros! HONyYeHHs HAHOYACTHI] I HAHOMATEePHAJIOB.

24. KBaHTOBEIE TOUYKH, KBAHTOBAS IIPOBOJIOKA, HAHOCIION.

25. Tlepnosuveckue KBaHTOBO-pa3MEpHELE T€TEPOCTPYKTYPHI.

26. DONEKTPOHHEIN CIEKTp IBYMEPHBIX U OJTHOMEPHEIX CHCTEM.

27. OnTHyecKue mepexon! B KB4HTOBO-Pa3MEPHBIX CTPYKTYpaXx.

28. DIEKTPOONTHYECKHE METOMBI IIPABISHHS ONITHICCKAM H3JIydeHUEM.




29. AKyCTOONTHMYECKHE METOMBI YIPABICHAS ONTHUCCKIM H3JIyYECHHEM.
30. MarauTOONTHYECKHE METOIBI YIIPABIEHHS ONITHYECKIM H3Iy9CHHEM.

Bonpocs! peiitaar-konrpos Ne2
NmkeKIHOHHBIE HCTOYHHKH CBETA HA OCHOBE TOMO- TETEPONEPEXOIOB.
H3nygarenn ¢ npeoGpasoBaTeneM CIIEKTPATBHOTO COCTABA H3IIyYCHHUS,
WndpaxpacHsie u31yqaTeny.
Jla3epr! Ha KpHUCTAIIAX U CTEKIax.
OcHOBHBIE CIIOCOGEI IOy YeHHS Na3ePHOI KEpaMuKH.
OnTuyeckye pe3oHATOpEI, J0GPOTHOCTS.
Moggpr naseproro pesonaropa.
Jlazepsi ¢ cenexnmeit Mox, mepecTpanBaeMbIe 1 9aCTOTHO-MO/IYIMPOBAHHEIE JIa3€PEL.
9. MmxexknuoHHBIE J1azephl Ha reTeporiepexoaax.
10. ®otopesucTopsl, poTomMOIEL dotoTpanzucTopsl, poToyMHONKHTENH.
11. CrnekrpanbHbie, SHEPreTHYECKHE, YACTOTHBIE XapaKTepUCTHKH.
12. TI3C nuHEHKY 1 MATPHIBI, MAKPOKAHATBHBIE IIACTHHLL,
13. OcHOBHBIC OHATHS TEOPHH BOMHOBOAOB. IToTHOE BHyTpeHHee oTpaxenue. [Torepu u
YCUJICHHE OIITHYECKHUX CUTHAJIOB.
14. O6BeMHBIC U UIAHAPHEBIE ONITHIECKHE BOJIHOBO/ITFI.
15. PacnpeneneHne MOIIHOCTY, COOTHOIIEHHUS ISt JTy9eBOTO H BOJIHOBOTO TIPHOJIMKEHMIIH,
16. HemwmneltHo-ontiueckue 3¢ dexTs! B OPSTTOBCKUX BOJHOBOAX.
17. MexaHU3MEI BOSHUKHOBEHHS IOTEPh B ONTHHYECKHX BOJIHOBOJIaX.
18. DreMeHTHI TeOpUH ONTHYECKHX HAHOAHTEHH.
19. Coenunenne u cpamupanue ONTHYECKHX BOJIOKOH.
20. Onruyeckne MyIBTHIIEKCOPH! B JIeMYILTHIITICKCOPEI,

© N LR W

Bomnpocer pelituar-konTposs Ne3
DOTOHHBIE KPHCTAILIB! X MeTaMaTepHaisL. [TorsTHe 3aIIPELICHHOM 30HEI.
Pacrpoctpanenue cBera B JOTORHEIX MaTepuanax ¢ 3aNpeleHHON 30HO11.
Monemuposanue ontuieckux sgpdexToB B GoTOHRBIX KpHCTaJlIax.
Crioco6BI MONyYeHHs peaTbHEX GOTOHHBIX KpPUCTAJLJIOB.
OTpunarensHble [MOKA3aTeNh NPEIOMICHHU. Meramarepuansr u runepbonnueckue
MaTepHaJIsL

6. MeTanoBepXHOCTH. AHOMANBEHOE IIPEIOMIIEHIE 1 OTpaXKeHHE.

7. KomnouaHsle pacTBOpEL

8. OCHOBBI JIOKANIBHO YCHIIEHHOMN ONTHYECKOH MHKPOCKOIIHY U CIIEKTPOCKOIIHH.

9. ®@opmmpoBaHue u300paxKeHUE U oTo0paxkeHHe WHGOPMAIIMM C NOMOIIBIO
TOJIOrPaMMHO# OILITHKH M TOJIOTPa(hHIecKuX CHCTEM.

10. OGrvemuas ronorpadus u GoTouyBCTBHTENLHEIE MaTepHaIbl A7 ToJorpadgum

11. TomorpamMmHSIe i TUMPAKITHORHBIE OIITUYECKHE HIeMEHTEL

12. Tonorpaduueckas  uHTEpdepoMerpus, ronorpapudeckas  HaMATh,  ONTHKO-
rojorpadguueckas o6paGorka nEpoOpMaIIH

13. Cnoco6bI AMarHOCTHKA HAHO- U MHKPOYCTpPOMCTB.

14. VcrpoiictBa 1 cioco6s1 BROA H BBIBOA H3ITyYCHUS,

15. OnTuueckue pacrpejienurensuple W KOMYyTallHOHHBIE YCTpOICTBa, HalpaBICHHBIC
OTBETBUTEIIH, IEPEKIIFOUATEIH.

16. Omrraeckue criekTpanbHble GHIBTPEL HHTEPEPEHIIMONHBIE MOKPHITHAL.

17. Vupapnsemsie 3epkana u audppaknuoHnbe pereTKu.

18. Jlnnuzsr Operens, pOKyCHPYIONIHE KOMIOHEHTEL HHTETPAJIbHON ONTHKH.

19. OnTomexanudeckue KoM,

20. Mexanudeckue  CKaHHPYIOLIHE MUKpO3€pKaja,  JIAH3Bl,  MOJAYJATOPHl M
JMQPaKIHIOHHBIE PEIIETKH,

b=



IIpomMe:KyTOUHAS ATTECTALMS IIPOXOANT B hOpME 32T C OLEHKOI.
Bonpocs! k 3auéry ¢ oneHkoi
KBanToBo-pasMepHbie 3Q(HEKTEL
OCHOBHBIE TIOJOKEHAS TEOMETPHUECKOM ONITHKH.
Knaccuyeckue pasmepusie 5GOeKTs.
OCHOBHBIE ITOJIOKEHHS BOJHOBOH OITHKH.
VCTOYHMKM HEKOT€PEHTHOTO M3IydeHHUSL.
OCHOBHBIC ITOJIOXEHUS KBAHTOBOH OITHKH
TrepmorenbHble Ma3epsl.
OCHOBHBIE ITOTOXKEHHUS HENMMHEHHOM ONITHKH.
©OpMIPOBAHHE BOJTHOBOJHBIX CTPYKTYP B IIPO3PAYHBIK cpenax.
. TBepmoTeNnbHBIE NPHEMHUKY H3TydeHHS.
. O6beMHBIE H IINaHAPHBIE OIITHYECKHE BOTHOBOIBL.
12. Metons! ynipaBieHds ONTHYECKAM H3IydeHHEM,
13. OCHOBHEIE KOMIIOHEHTHI HHTETPAIEHO-ONTHYECKHX CXEM.
14. @ortonnsle kpucTaIBL PacnpocTpanenue cBeta B (OTOHHBIX MaTepuasax.
15. ®usuueckue 0coGeHHOCTH PaGOTEI reTEPOCTPYKTYD.
16. MrKpoonTOMeXaHHYECKUE CXEMEL
17. O6wemuasd ronorpadus u GOTOUYBCTBHTEIHHEIE MaTepHaIbl JUIs Tonorpaduu.
18. CriocoGeI mosmydeHns JiasepHOit HAHOKEPAMHKH.
19. OcHOBHEBIEC TOHATHS TEOPUH BOITHOBOIOB.
20. Meramarepuans! # rHIEpGOIMYECcKUe MATEPHABL,
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CamocTosiTesibHast paGoTa CTYIEHTOB BKIIOYAET B O

1. Aynmropmas camocrosTensHas paGoTa CTYOeHTa MO AMCIHIUIHEE BHIIONHSETCS Ha
NabOPATOPHBIX H MPAKTHYECKHX 3aHATHAX MPH PELICHHAM 3a7a4.

2. BueaymuTOpHAas ~ CaMOCTOATENBEAs paboTa  BEIIONHIETCS CTYAEHTOM TIpH
YIIyOIeHHOM H3YYeHHH JMCLMIUIMHBI 1O TeMe MpONIeHHOMN JEKIUH, TpU TOATOTOBKE K
nabopatopHeM paboTam. OcHOBHOH (HOPMOM caMOCTOSTETBHOMN paboTHl cTymeHTa sABJIAETCA
U3y4CHUE KOHCIEKTA JICKIUH, PEKOMEHIOBAHHOM JINTEPATyPEL

CamocrosTensHas paboTa 3aBeplIaeT 3amadd Beex JAPYTHX BUIOB y4eOHOTO MPOIECCA U
MOXCT OCYIICCTBIATECS Ha JICKIHAX, CEMHHApaX, IPAKTHYECKHX 3aHATHAX, JaGOpaTOPHBIX
3aHATHSX, KOHCYNbTalliAX. Kak ¢dopma opramsanmu y4eGHOro mporecca camocTOSTEIbHAS
paboTa CTYOEHTOB IpPEACTaBIAeT coBOi LEICHANPABICHHYIO CHCTEMAaTHYECKYIO JEATEIbHOCTD
TI0 PHOOPETEHHIO SHAHMI, OCYINECTBIIEMYIO BHE Ay HTOPHH.

KOHTPOJIb BBIIONHERNS CAMOCTOSTENEHON PAGOTHI OCYIECTBISLETCA B XOJIE BBIIOTHEHHS
H 3aIIUTE JIAGOPATOPHEIX PaboT 10 AUCHMILTHEE, IPH BEIIOIHEHAH MPaKTHYECKUX 3a/IaHui, Ha
3auére.

Bormpock! [1st KOHTPOJIS caMOCTOSTENEHOM PaGOTEI
OcobennocTn B3aMMONEHCTBUS SIEKTPOMATHUTHEIX BOJIH C MHKpPOOOBEKTaMH.
YpaBHeHUs! U1 pacuéTa GOTOHHEIX KPHCTAIIIOB.
BEI00Op MaTepHAIOB ONTHYECKHX KOMIIOHEHTOB JIA3EPHBIX CHCTEM.
Texnonornueckuii IpoLtecc H3TOTOBICHHS aKTHBHEIX 37IEMEHTOB JIA3€PHBIX CHCTEM,
MeTozs! OlICHKH ITapaMeTPOB JIA3€PHEIX YCTPOKCTB.
Mukpo u HaHONA3€EPEL.
Mexannzmel GOpMUAPOBAHHS STUTAKCHATHHEIX TUIEHOK.
Texuommorus NpoGONOArOTOBKH MaTE¢PHAIOB.
O¢dexr Jlonmepa, CABAT M yIIMpPEHHE ITHHMU.
10. Dddextsr ®uzo u Canpsixa.
11. BONOKOHHO-ONTHYECKUE THPOCKOIIHL.
12. Meronsr pazopoit koppekuuu BomoBoro GponTa.
13. OcobGennocTr rumepGoOIHIECKAX MATEPHAIOB.
14. Texuosnoruu B 06/1aCTH 3AIATHEIX TOJIOrPaMM.
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15. Tomorpaduueckas maMsTs.

16. Onrryeckue cuCTEMBI HCKyCCTBEHHOTO HHTEIIEKTA.

17. CepxckopocTHEIe cr10coGEI epeaadn i 06paGoTKU UH(pOPMAITHH.

18. Cucremsl Ha 0OCHOBE HAHOPA3MEPHBIX M (POTOHHO-KPHUCTAILIHYECKUX CTPYKTYP.

19. CucreMbl ONTHYECKHUX U KBAHTOBBIX BEIYUCIICHHUI U OIITHIECKHE KOMIIBIOTEPHI,

20. WHTerpanns MEXaHWYECKHX, ONTHYECKAX M 3NEKTPOHHBIX KOMIIOHEHTOB Ha
MHKpPOYpOBHE.

7. YYEBHO-METOAHYECKOE I UTH®OPMAIIMOHHOE OBECIIEYEHUE
AUCIUIIINHBI (MOY.JIS)

a) OCHOBHAsI JIHTEPATYpAa: '

1. Apakensa CM. Bpenenne B $peMTOHAHODOTOHNKY: (YHIAMEHTATBHEIE OCHOBEI M
7Ia3CPHBIC  METOJbl YNPAaBAACMOTO IONYYEHUS M JUATHOCTHKH HAHOCTPYKTYPHPOBAHHBIX
MAaTepUanoB: y4eOHoe 1ocobre Mo HaNpaBNeHHsSM [OATOTOBKY Gakantaspuara 200400 (200200)
"Onrorexnuka", 200500 "JlazepHas TexHHKA M nazepHele TexHomoruu", 200700 (200600)
"®oroHnka m omromHbopMaruka' ® cmemmansHocTAM 200200 "OmroTexmmka' m 200201
"JlasepHas TeXHWKa | JiazepHbIe TexHoxorun" / C. M. Apakenss [u ap.] ; nox o6nr. pen. C. M.
ApaxensHa .— Mocksa : Jloroc, 2015 .— 743 c. : wn., Ta61. + 1 9NEKTPOH. onT. auck (CD-
ROM) (211 M6) .— Bubmmorp. B koHue u. — C. M. Apakenan, A. O. Kyuepux, B. T.
lipokormes, B. T. Pay, A. I'. Ceprees - npenoziapareim Bil'Y .— ISBN 978-5-98704-812-2.

2. MeramaTepralsl B CTPYKTYPHO OPraHM3OBAHHBIE CPEBI VIS onrrodnekrponnku, CBY-
TEXHUKA M HaHOGoTOHMKM [OmextpoHHsil pecypc]/ A.JO. Anneesa [v mp.]— Dnextpom.
TEKCTOBEIC aHHBIC.— Hosocubupcek: Cubupckoe oTneneHue PAH, 2013.— 368 ¢. .— PexuMm
mocryma: http://www.iprbookshop.ru/32823. — 3BC «IPRbooks». — ISBN 978-5-7692-1310-6.

3. Opmuko JLH. TexHomorus HpuGOPOB ONTHYECKOI QNIEKTPOHUKA W (DOTOHHMKH
[OnexTponnErit pecypc]: yueGuoe mocobue/ Opiuxos JI.H.— ONEKTPOH. TEKCTOBLIE AaHHEIS,—
Tomck: ToMckumit TOCYZapCTBEHHBIM YHHBEPCHTET CHCTEM YIPaBIACHUS W PaTuodJIeKTPOHUKH,
2012.— 87 c¢. — Pexum mocryma: http://www.iprbookshop.ru/13992. — DBC «IPRbooksy.
ISSN 2227-8397.

0) nomoJIHATE/IbHASI JIATEPATYPA:

1. Ou3uKO-TEXHUYECKHE OCHOBBI MHKPO- M HAHOYCTPONCTB [OnexTponHbI pecype]:
yuebHoe mocobue/ — DJIEKTPOH. TEKCTOBHIC NAHHBIE.— Camapa: PEABU3, 2010.— 60 c¢. —
Pexxam noctyma: http://www.iprbookshop.ru/10148. — DBC «IPRbooksy. ISSN 2227-8397

2. llannapos C.M. BaezneHue B KBaHTOBYIO 1 ONTHYECKYIO DJICKTPOHHKY [DIIEKTPOHHBIN
pecypc]: y4eGroe mocoGume/ Ulanmapos C.M., Bamxuposa AWM. — ONEKTPOH. TEKCTOBBIE
manmble— Tomck: Tomckuif rocynapcrBeHHBI YHHBEPCHTET —cHCTEM yIpaBJIeHUI W
pannosneKTporuku, 2012.— 98 c¢. — Pexum mocryma: http://www.iprbookshop.ru/13922, —
OBC «IPRbooksy. ISSN 2227-8397.

3. OpnmukoB JLH. OCHOBEI TEXHOJOIHH ONTHYECKHX marepuaioB ¥ m3genuif. Yacte 1
[OnexTponnkIi pecype]: yueGuoe nmocobue/ Opimxos JLH.— ONeKTPOH. TEKCTOBBIE JaHHbIEC.—
Tomcek: Tomckui#t rocynapcTBeHHEIN YHABEPCHTET CHCTEM YIIPABIEHHS H PaluodIeKTPOHUKH,
2012.— 88 c¢. — Pexum jocTyma: http://www.iprbookshop.ru/13959. — DBC «IPRbooksy.
ISSN 2227-8397.

4. OpnukoB JI.H. OCHOBBI TEXHOJOTHU OIITHYECKIX MarepuanoB W u3genumif. Yacts 2
[OnextponnEIi pecype]: yueGroe mocobme/ Opmuxos JLH,— ONEKTPOH. TEKCTOBLIE JaHHbIE.—
Tomck: ToMckuit TOCYZapCTBEHHBIH YHHBEPCHTET CHCTEM YIPaBJIe€HUs U PaJuodIeKTPOHUKH,
2012.— 99 c. — Pexum mocryna: hitp:/www.iprbookshop.ru/13960. — DBC «IPRbooksy.
ISSN 2227-8397.

B) NIEPHOJAMYECKHE H3JAHHS

1. XKypran «KsantoBas snexrponumka». ISSN:1063-7818. ApxuB HOMepos. Pexum
nocryma: http://www.mathnet.ru/qe/archive.

2. Xypran «®oronuka», ISSN: 1993-7296. ApxuB HOoMepoB. Pexum jocTyma:
http://www.photonics.su.



3. KXypran «[Ipuknaguas ¢oronukay, ISSN:2411-4375. ApxuB HOMepoB. Pexum
nocryna: http://applied.photonics.pstu.ru/archives.

4. Kypran «Hanocucremsl: ¢usuka, xumms, mareMarukay. ISSN: 2305-7971. Apxus
HOMepoB. Pexxum nocrymna: http://nanojournal.ifmo.ru/articles.

8. MATEPHAJIbHO-TEXHNYECKOE OBECIEYEHUE
JUCTIATLIAHBI

JIeKIIHOHHBIE ayJUTOPHH OCHAIIEHBI JIOCKOiL (L1 Mena WM Mapkepa), SKpaHOM JUIA
IPOEKIOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.
AyIuMTOpHH IS TpPOBEHECHUSA 7ab0paTOPHEIX 3aHATHH OCHALICHEBI YCTAHOBKAMHM IJIS
BBITIOJIHEHHS TabopaTopHBIX pabor:
Ne 3.1 MzyuyeHue KOHCTPYKIIMH ¥ TEOMETPUH HOJIYIIPOBOAHAKOBEIX TETEPOCTPYKTYD
Ne 3.2 Uccnenoanue napaMeTpoB J1a3epHEIX JHOLOB HA OCHOBE T'€TEPOCTPYKTYP
Ne 4.1 ®opmupoOBaHUE ONITHYECKHX CTPYKTYD B MIPO3pAYHBIX MaTepraiax
Ne 5.1 JlazepHo-HHAYIEPOBaHHOE GOPMHPOBAHEE MHKPOOIITUYECKHX SJIEMEHTOB
Ne 5.2 Moauduxanus mokasaTens NPeJOMICHHS B OITHYECKOM BOJOKHE (beMToCeKyHIHBIM
Ja3€pHBIM H3JIyYCHHUEM
Ne 6.1 Usyqenue KOHCTPYKLMH U T€OMETPHH HMHTETPATTEHO-ONITHYECKUX 3IIEMEHTOB
Ne 6.2 Usyyenue TexHONOTHH CBapKH ONTHYCCKUX BOJIOKOH



PaGouas mporpaMMma JMCIHMININHEI COCTABIEHA B COOTBETCTBHH C Tpebopanusamu ®I'OC

BO o nampasnenuro 12.03.05 JlasepHas TexHUKa 1 Ja3epHBIE TEXHOJIOTHH.
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