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1. OEJHA OCBOEHKH AN CHUILJINHBI
Hemsvu ocBoenus nucnumnmmasl «MHKpooIrtika u GOTOHUKA» ABISETCS GOPMUPOBAHUE
3HaHHH B 00J1aCTU GA30BBIX HPHHIIAIIOB (byHKuHoHHpOBaHH;I M KOHCTPYHMPOBAHMS ONTHYECKUX
JIEMCHTOB M yCTPOMCTB, pealnu3yeMblX Ha MUKPOYPOBHE,
3a/ia4u qUCHUTIIHHEL:
® [OJy4YeHHE 3HAHUMU O MOCICTHHX JOCTHXEHHAX B OGIACTH MHKPOONTHKHY ¥ (POTOHUKH,
hopMHUpOBAaHUE y CTYNECHTOB HAYYHOTO MBIIUICHHS B COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHBI MUPA;,
® W3y4CHHE  OCHOBHBIX  3(QeKTOB, mpOITecCOB W SBJIEHMH,  ONpEeeIIOLIX
()YHKIIHOHHPOBAHKE IICMEHTOB U YCTPOUCTB HA MHKPOYPOBHE B OMTHIECKOM JMara3zoHe;
¢ M3YUCHHC METOJIOB aHAIIM3a U pacyeTa 3J1EeMEHTOB H CHCTEM MUKPOOITHKY H (POTOHHUKY;
® O3HAKOMJICHHE CTYICHTOB C COBPEMCHHOW HAy4HOH anmapaTypodf u BEIpaGOTKA y HHX
HaJalbHBIX ~ HABBIKOB  IIPOBEACHMS OKCIEPUMEHTANBHBIX HAYYHBIX  HCCIIEIOBAHHI
Pa3TUYHBIX (UIMUECKHX ABICHMH U ONEHKH MOTPEIIHOCTEH N3MEPEHHUH.

2. MECTO JANCHUILINHBI B CTPYKTYPE OIIOII BO

Huciurmmmna «MukpoonTnka ¥ (OTOHHKE» OTHOCHTCS K JUCHAIUIMHAM 11O BBIOODPY
BAapHATHBHOM YacTH OCHOBHON MpodeccHOHANbHOH 06pa3oBaTe/bHOMN nporpammel. Mzyuenue
AUCHHIUIMHBL TIPOXOJUT B BOCBMOM CEMECTpE, Tak Kak OHa TpeOyeT 0a30BOH MOITOTOBKH B
00nacTH (pU3HKH, OCHOB ONTHKH H KBAaHTOBOH SIEKTPOHHKH, KOTE€peHTHON, HEMMHEHHOM,
IPUKIAJHON ONTHKH, JIA3€PHON TEXHHKU W JIa3ePHBIX M3MEPCHHMI, ONTHICCKUX MaTepHaioB U
TEXHOJIOTUH, CHCTEM aBTOMATM3HPOBAHHOTO MPOEKTHPOBAHUS B OITHKE, puzudeckux u
MATCMaTHYCCKUX NPUHIMIIOB a[alTHBHOM ONTHKH M B3aUMOZICHCTBHS JIA3EPHOIO M3JIYUEHHUS C
BEIIECTBOM.

JIns M3ydeHWs IUCHMIUIMHBI CTYAEHTH HOIDKHBI OOIIanaTh 3HAHUSAMH, YMEHHUSIMH U
HaBBIKAMH PabOTBI C  ONTHKO-MEXaHHYECKMMH yCTPOMCTBAMIA, Ja3epHBEIMH  CUCTEMaMH,
M3MCPUTCIABHBIM M aHATHTHYCCKAM OOOpYNOBAHHEM, CHCTEMaMH HPOEKTHUPOBAHUS B OIITHKE,
MaTEMATH1CCKUM MOJCITHPOBAHUEM H KOHCTPYUPOBAHUEM IEMEHTOB JIa3€PHBIX KOMILIEKCOR.

OcBoenne MHCIUIUIMHEBI HEOOXOIUMO VIS IPOXOXKICHHS NPEIAUITIOMHON TIPAaKTUKA U
BBINOJIHECHHMS BEITYCKHOW KBAIU(DUKAITMOHHOHN PaGoOTHI.

3. KOMHETEHHI/II/I OBYYAIOHIEI'OCSI, ®OPMHUPYEMBIE B PE3VJILTATE
OCBOEHHUSA TUCIUITJINHBI

B pesynbrare HsyquI/m JUCIHINTIHBL CTYICHT JIOJDKEH OCBOUTH CJICTYIOIIIE KOMITCTEHITUH:

HK-5. CnocoOHOCTE Kk aHalnu3y, pacuéry, IpOEKTHPOBAHMIO M KOHCTPYUPOBaHUIO B
COOTBETCTBHHM € TCXHHYECKMM 3aJaHHEM THIIOBBIX CHUCTEM, NMPHOOPOB, JeTalel M y3I0B Ha
CXEMOTECXHUYECKOM U 3JIEMEHTHOM YPOBHSX.

B pesysbrate 0cBOCHHS IUCITUILIMHE OGYYAIOLTHICS TOMIKEH JIEMOHCTPHPOBATE CIIENYIOIIHE
pe3yJbTaThl 06p8,30Ba.HI/I$I

1) 3nare:

* (usuueckue mpuHNMIEL, 3GdeKTHI M HpONEcCH,  JIeXAam@e B OCHOBE
DYHKUMOHMPOBAHMS, SNEMEHTHOM 6asbl W YCTPONCTB MHKPOOITHKH, OCOGEHHOCTH HX
IPOSIBICHHUS IIPH IIEPEXOJIE K BIIEMEHTaM MUKPOHHEIX pasMepos (TTK-5);

2) YMerts:

¢ MNPAaBHUJIBHO . MCIONB30BaTh 3aKOHOMEPHOCTH JUIS pealHu3alldd OTSHIHATEHBIX
BO3MOXHOCTEH MAaTepHanoB ITPH NPOEKTHPOBAHWE M CO3NAHUH CHCTEM MHKPOOLTHKH |
(DOTOHUKM; HMCIIONB30BATH MATCMATHUYECKHMH ammapaT Opu pa3paboTKe SIeMEeHTHOH 6a3bl i
YCTPOHCTB MUKPOONTHKY ¥ (oTornku ([TK-5);

3) Bnaners:

® OCHOBHBIMH| METOJaMHM M QITOPHTMAMH pacyeTa 3JIEMCHTHOM 0asbl M yCTpPOMCTB

MUKPOONTHKH € y4eTOM YCIOBHI UX pealu3alliy U rpaHui npumerenus (I1K-5); |



4. CTPYKTYPA U COAEP)KAHUE TNCTIAIJIUHBI

Oburas TpyI0eMKOCTh MUCIHINTAHE! COCTABNIAET 3 3aueTHBIX expHm, 108 yaca.

Buner yue6Hoit paGoThl, BKIOwas 06 DopmBI Tekymero
o CaMOCTOSATENEHYIO paboTy CTYACHTOB geMy KOHTpPOAS
E ¥ TPYAOEMKOCTB (B Yacax) yq% }:_2” YCMEeBagMOCTH
g 2 ° PavoTEl, (no nedensm
Ne Paznen (tema) o 8 E g é ¢ NPUMEHEHUESM )
n/n JAVCUMIUTHHET H T - MHTEPAKTHRHEIX |
S E E 2 E 5' E|EE| o & MlzaTonon Gopwma .
5 g 88 | 28 | & | 3 TIPOMENKYTOUHOH
& o} E 2 '8 E- 8 | O 5 | (suacax/%)
T = 8 & = a < aTTeCTALMK
= = < (no cemecmpanm)
OcHoOBHBIE
TOJIOXKEeHHS
1 T€OMETPHYECKOH, 8 1 2 ) 4 i 4 ) 3/50%
BOJIHOBOI1, KBaHTOBOI
M HeJIMHEHHOH
ONTHKH
Biammopetictene
2 | 2TSCTPOMBTHHTHOT | g | 2 | 4 2 |4 | - |18 | 5/50% Peiirir-
3Ty HCHIL © KOHTpOJIb Nel
BEIICCTBOM
Teepmorenbubie |
HUCTOUHHKH -
3 | MeTOURMKH U 8|34 6 2 |z | - [ 18] -] 5/50%
TIPUEMHHKH
W3JTYYESHHS
Onriyeckue
4 | POTHOBONH 8 |56| 4 2 2| - |14 - | 47/50%
DOTOHHEIE
5 | KPHCTALIL | 18|67 4 2 -l - 12| - | 3/50% .
royiorpadus Peitrunr-
KOHTpoIb No2
Onrudeckue Peittunr-
6 | MUKPODJIEMEHTSI 1 8 | 89 4 ) 4 ) 4l . 4/50% KOHTpOJIb Ne3
YCTpOHCTBa
Bceero 89 24 8 16 - |60 | - | 24/50% 3a4€T ¢
OLEHKOH |
Conep:xanne pasaes1os JHCHHILIHHEI
Kon-o npakrd- | jadopa-
TeMsl, pasensl IUCIUIIIAHEL JeKLIHH / cpe
‘ 4acoB YECKHE | TOPHbIE
Pa3nen 1. OcHoBHBIE MOJI0XKEH ST reoMeTpHYecKoi, 10 2 4 4
BOJIHOBO#i, KBAHTOBO#H i HEJIHHEHOIT ONMTHKH
Jlexuus 1. OCHOBHBIC IOJIOXKEHHS FeOMETPHIECKON 1
BOJIHOBOH onTHkU. OCHOBHBIE OJIOKEHUST KBAHTOBOM M 10
HEJIMHEHWHON ONITHKH 2 - 4 4
Pazpen 2. BzaumoaeiicTBre 3/1eKTPOMArHHTHOO 18 4 2 4 8
H3JIYYEHHS C BellleCTBOM
Jlexuus 2, Manydenue u Bemectso. KBanTossle pa3MepHble
3 dexTrr i
8 2 - 2 4
Jlexmus 3. CiocoGbl YHPABIEHHS ONITHYECKHM HA3JIy4YEeHHuEeM 10 2 2 2 4
Pazpnen 3. TeepaoTe/ibHble HCTOUHHKH U IPUEMHHKH
. pa : P 22 6 2 2 12
H3JTYIEHHSI |
Jlexnust 4. McTOYHHKH HEKOTEPEHTHOTO U3JTy9eHHs 6 2 E - 4
{ p Y4
Jlexups 5. TeeproTenpHEle Ta3eph! 10 2 2 2 4
Jlexuus 6. TepAOTENbHBIE IPHEMHUKY H3TyYeHHS 6 2 - - 4
Paspen 4. Onrudeckne BOTHOBOIbI 20 4 2 2 12




TeMmsr, pész(enm JMCIIAILTHHE] Komso | iy | PAKTH- | naGopa- cpe
‘ 9acoB YECKHE | TOPHBIE
Jlexipst 7. OOBEeMHbIE U IUIAHAPHBIE ONITHIECKHE BOJHOBOIE] 12 2 2 2 6
Jlexuust 8. BonHOBOIHBIE CTPYKTYphI B 00bEMHBIX 06pasiax 8 2 - - 6
Pazjen 5. @oTonnble KpUCTALIBI M TOJIOTpadus 18 4 2 - 12
Jlekuus 9. POTOHHbIE W IIONAPUTOHHBIE KPUCTAILIEI 10 2 2 - 6
Jlexuma 10. CrrocoGs1 rojiorpaguyeckoii 3anmcu 8 2 - - 6
Pasgen 6. OnTnyueckue MHKPOIIEMEHTDI M YCTPOHCTBA 20 4 - 4 12
Jlexuus 11, OcHOBHBIE KOMITOHEHTH! HHTEPANLHO- 10 ) 3 ) 6
ONTUIECKHX CXEM
Jlexmms 12. MUKpOONITOMEXaHUYECKUE CXEMBI 10 2 o 2 6 ]
3auér ¢ omenkoii
Hroro 108 24 8 16 60
Jlaboparopuble 3anaTus
Ne montynst Ne HanMeHoBaHMe H/HITH KpaTKOe colepKaHue TpynoémMrocTs
JAMCHUIUTAHEL n/n nabopaTopHsIx pabot (yacoB)
Paznes 1. Ocnosurie ] Nel.1 IMocTpoenne onTidecKux cxeM B pOrpaMMe 2
HOJIOXKEHUA Zemax. ONITUMHU3ALHS ONITHYECKHX CXEM.
TEOMETPUIECKOM,
BOJIHOBOM, KBAaHTOBOM 2 3amura 1abopaTopHOi paGoThI. 2
1 HEJIMHEHHO N OnTHKH
Pazpen 2. 3 Ne2.1 Hcenenosanme KOMTOMIHBIX PACTEOPOB, 2
Bsaumoneiicreue JOTIHPOBAHHBIX HAHOYACTHLIAMU O1aropoJHBIX
IJICKTPOMArHuTHOTO METaJUIOB.
HBTyHeHIs © 4 3awmra 1abopaTopHOM paGoTEI. 2
BELIECTBOM
Pazgen 3. 5 Ne 3.1 MsyueHne KOHCTPYKIIMH U T€OMETPHH 1
TBepnorenphbie TNOJIYIPOBOAHUKOBEIX TE€TEPOCTPYKTYP.
HCTOYHUKH U
TIPHEMHUKH 3amura 1abopaTopHON paboTsl. 1
U3JTyYeHUs
Pasnen 4. Ontudeckue 6 Ne 4.1 ®opmupoBaHue ONTHYECKUX CTPYKTYP B 1
BOJIHOBOABI MPO3pavHbIX MaTepuanax
3amura 1a60paTOpHBIX paboT 1
Pasgen 6. Onrtuueckue 7 Ne 6.1 U3syueHne TeXHOIOTMHA CBAPKH OIITHYESCKUX 1
MHUKPOSJICMEHTH U BOJIOKOH
yerpoiicrsa Ne 6.2 Monudukanms rokazares npeloMIeHUs B 1
ONTHYECKOM BOJIOKHE (heMTOCEKYHIHBIM JIa3ePHBIM
H3JTy4EHUEM
g 3amuTa 71a60pPaTOPHBIX paboT 2
NTOrO: 16

Ha mpakTudeckwx 3aHATHAX, OPHEHTHPOBAHHBIX HA IIPEAMETHYIO 0GMNacTh Oynymeit
PO ECCHOHATIBHOM /e TENBHOCTH CTY/ICHTOB, KOHTPOIUPYETCS CTEICHD YCBOSHUS CTyZeHTaMHu
OCHOBHBIX T€OPETHYECKUX TIOJIOKECHUH 10 OCHOBHBIM Pa3zieNiaM TUCIUITIHHEL

5. OBPA3OBATEJLHBIE TEXHOJIOTHHA
® ICKIIMOHHO-CCMUHAPCKas  cucTeMa o0yueHust (TPajMIMOHHBIC JICKUMOHHBIE M
1abopaTOpHEIE 3aHATHA);
¢ IPUMCHCHHC MYIbTHME/MA TCXHOJOTUH (IIPOBEJICHHE JICKIMOHHBIX H CEMMHAPCKHX
3AHATHH C [PUMEHEHHWeM KOMIBIOTEPHBIX Mpe3eHTAHH M JEMOHCTPAIlUOHHBIX | POJIHKOB C
TIOMOIIBIO IPOEKTOPA HITH KOMITBIOTEPA);




¢ 00ydeHue B Ma.HBIX Irpymnmax (BBIIOJIHEHHE Jab0paTOPHBIX PaboT B TPyNIax U3 BYX MK
TPEX YEIIOBEK);

® TEXHOJIOTHs TpoOIeMHoro oOy4ueHust (case study). Ilpm paccMOTpeHHMM BOIpPOCOB
IPaKTHYECKOro IPUMCHEHUS PAaCCMOTPEHHOIO TEOPETHUECKOTO MaTepHalla, HCHOIb3YeTCs
JIHAJIOT CO CTYZEHTAMH Ha IPEIMeT BO3MOXHBIX CIIOCOGOB pELIEHNUS IOCTABICHHOM 33141

® MacTep-KIIacCHl (JEMOHCTPANUS Ha MPAKTHUECKAX 3aHSITHAX IIPUHLIMIIOB pacdeTa 3a4ay
1O PA3HYHBIM TEMaM);

* MH(}OPMAOHHO-KOMMYHHKAIMOHHBIE TEXHONOTHA (TIPUMEHEHHE HH(OPMALHOHHBIX
TEXHOJIOTHI JIsT MOHUTOPHHTA TEKYIIEH YCIIeBAGMOCTH CTY/IEHTOB M KOHTPOIIA 3HAHU).

6. OIIEHOYHBIE CPEJACTBA JIJISI TEKYIIET'O KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEKYTOYHOMN ATTECTALIUU IO HTOT'AM
OCBOEHUSI AMCIUILINHEL 1 YYEBHO-METOOINUYECKOE
OBECITIEYEHUE CAMOCTOSITEJIbHOM PABOTEI CTYJAEHTOB

Texymmuii KOHTPOJIL YCIIEBAGMOCTH SBISETCA PACHPENEISHHBIM M OCHOBAH HA OICHKE
HECKOJIBKHX COCTABJIIOIHX.

1. PesymbTathl peHTHHI-KOHTPOISL.

2. Bemonnenue ¥ 3aiyTa J1abopaTOpPHEIX paGoT.

3. DBerImonHeHNe MPaKTHYECKNX 3a1aHU1,

Bormpocs! peittunr-konrposrs Nel

1. OnTuyecKHe KOHCTAHTHI, CBETOBLIE JTydH.

2. O’Ipﬁ)KCHHe ¥ IIPEJIOMJICHAC CBETA HA IPAHUIIE pasfielia ABYX Cpell, ABJICHHE IOMHOTO
BHYTPEHHETO OTPAXKEHHUS, IPOXOKJICHAE CBETA YEPe3 HOTTIOIIAIOIIHE Cpelbl.

3. DeKTpOMarHATHEIE BOJHbL, ypaBHeHIe MaKcBellia u IPaHAYHBIE YCIIOBHS,

4. I/IHTep(bepeHum U JudpaKius CBeTa, KOMIUIEKCHBIH I[1OKa3aresb IPCTIOMJICHHS,
TOKa3aTeNb MOTOMEHHS.

5. dasoBas W IpymIoBas CKOPOCTH CBETa, macnepens, cooTHomerne Kpamepca-
Kponura.

6. Honapnsaum IUNIOCKAX  BOJH, pacnpoCTpaHEHHE CBETa B HM30TPONHBIX U
AHHU30TPONHBIX CPeiax, ABOMHOE IydenpeIoMIICHHE.

7. Ontuyeckas aKTHBHOCTB U (apajieeBCKoe BpaleHHe.

8. KBaHTOBBIE EPeX0/IBI IPU B3AUMOJICHCTBHH C ICKTPOMATHUTHBIM H3ITyYeHHUEM.

9. (CHOHTaHHOE U BEIHYXICHHOE H3IyYeHue, KO3 bUIHeHT DiHmTeiina,

10. Kunernueckue ypaBHEHHS, yCHIIEHHE H T¢HEPALHS OIITHYECKOTO H3ITy4EHUs,
11. MOHOXpOMaTI/FIHOCTB TOJIAPU3aLMs, KOTEPEHTHOCTh, HAIPABJICHHOCTL JIA3epHEIX
ITy4YKOB, i

12. IlpocTpancTBeHHOE, AMIUIUTYRHOE, NONSPU3ANMOHHOE, YACTOTHOE, BPEMEHHOE H
}azoBoe npeobpasoBaHUe JTA3EPHBIX MYUYKOB.

13. HenuHelinple sBNEHHS BTOPOrO MOPAJIKA, 3NEKTPOMATHHTHAS (bopMymEpOBKa
HEJMHEHHOTO B3aUMOICHCTBHS.

14. Henwne#iHas MONSIPU3YeMOCTh KPUCTAINA M HEIMHEHHbBIE ONTHYECKHC 3} dexTEL

15. T'enepanus rapMoH¥MK.

16. Ycnosue pa3oBoro cHHXpoHH3MA,

17. Tlapamerpuueckue npeobpazoBaHHMs B OITHKE, HACTpOiiKa  4YacTOTBI B
napaMeTPUYeCKUX FéHepaTopax.

18. MoaynsTopsl Ha OCHOBE ONTHYECKOH HETMHEHHOCTH.

19. HeJ’II/IHCI\/'IH;a}I ONTHKA ¥ MOJIEKYJISIPHOE pacCesHuE CBETA.

20. 3epxanbHOE OTpaXKeHHE, MHKPOLIEPOXOBATOCTh NOBEPXHOCTH U TeOMETPUYECKUE
HEOTHOPOJHOCTH

21. MHorocmofiHbIe HU3KOPa3MEPHBIE KOMITO3HIIAH.

22. Ksaurossl¢ orpanndeHus. PasMepHbIe 3¢ (heKThL




23. Metonsl HOJIy4YeHHs HAHOYACTHI] U HAHOMATEePHAIIOB,

24. KBaHTOBEIE TOUKH, KBAHTOBAS IIPOBOJIOKA, HAHOCIIOM.

25. llepnoamaeckue KBAHTOBO-Pa3MEPHEIE FE€TEPOCTPYKTYPEL.

26. DNeKTPOHHBIN CIEKTP OBYMEPHBIX H OJJHOMEPHBIX CHCTEM.

27. Onrnyeckue NepexoE! B KBAHTOBO-PA3MEPHBIX CTPYKTYpaXx.

28. DneKTpOONTHYECKHE METOABL yIIPABIEHHS ONTHYECKUM H3ITyYCHHEM.
29. AKyCToonTqucme MCTOJbI YIPABIECHYS ONITUYECKUM U3JTyYEHHEM.,
30. MarmuTOONITHYECKHE METOIBI YIIPABICHHS ONITHUECKAM U3IIyYCHUEM,

Bonpocer pedTHHr-KoHTposIs N2
WHKeKIIMOHHbBIE HCTOYHHKH CBETA HA OCHOBE FOMO- 1 reTeponepeXxoIoB.
Vanyuatenu ¢ npeoGpasoBaTeieM CIEKTPalbHOTO COCTAaBA U3y HEHHS.
WndpaxpacHble H3ITy4YaTeIH.
JIa3epsl HA KPUCTAIIaX ¥ CTEKIIax.
OcHOBHBIE CIIOCOGbI MOJTYYeHHS JIa3ePHOM KEPaMUKH.
OnTrdyeckue pe3oHATOPBI, JOOPOTHOCT.
Monp! nazepHoro pesonaropa.
Jlasepsl ¢ ceneKuueit Moji, HepecTpauBacMBble i YaCTOTHO- ~MOZYTUPOBAHHEIC JTA3ePHL,
NmxekunOHHEIE Ta3ephI Ha reTepoIepexoax.
10. (DOTopesmeopLI doTonnomsl, horoTpanzECTOpE], POTOYMHOKUTENH.
11. CnextpanpHele, SHEPreTHYECKHE, YACTOTHEIE XaPAKTCPUCTHKH.
12. TI3C nuHeHKYN 1 MaTPHUIIEI, MUKPOKAHATIbHEIE TUIACTHHEL
13. OcHOBHBIC NIOHATHA TEOPUM BOIHOBOAOB. I10j1HOE BHyTpeHHee oTpaxenue. [lotepn u
YCHJICHHE ONMTHYECKUX CHTHAJIOB.
14, O6BeMHbIE U IUIAHAPHEIE ONTHYCCKHE BOJIHOBOJIEL
15. PacnpeneneHHe MOIIHOCTH, COOTHOWICHMU ISt JIyYEBOrO ¥ BOJIHOBOTO MPUOIHKEHHIH.
16. HemuneliHo-onTiueckie 3¢ pekTE B 6PITOBCKUX BOTHOBOAAX.
17. MexaHu3MEI BOSHHKHOBEHHUS MOTEPD B ONTHISCKAX BOTHOBO/IAX.
18. DneMeHTHI TEOPHH ONTHYECKUX HAHOAHTEHH,
19. Coenunenmue u CpalMBaHUE OIMTHYECKUX BOJIOKOH.
20. Onrtryeckue MyJIBTHILIEKCOPBI U JEMYJTHTHILIEKCOPHL

R AR I e

Bonpoce! pedTHRr-KouTpos Ne3
(DOTOHHBIE KPUCTALIBI B MeTaMaTepuansl. [I0HSTHE 3aIpeIeHHOM 30HbL. |
Pacnipoctpatenue cBeta B pOTOHHBIX MaTepHAaNax ¢ 3alPEIIEHHO 30HOH.,
Monemnposanne ontiaeckux 5¢$eKT0B B HOTOHHBIX KpHCTAIUIAX.
Crioco0BI oMy 9eHUSI peasbHBIX (POTOHHBIX KPUCTAIIOB.
Otpunarensnele 1oKa3aTens IpesoMieHus. MeTaMaTepuansl u THIIEPOOITHIECKHE
MaTepuabl. 1

6. MeTaHOBerHOCTI/I AHOMAJIEHOE MPETOMIIEHUE H OTPAKEHHE.

7. Komnounmsie PacTBOPEI.

8. OCHOBBI JIOKATIBHO YCHJICHHOM OITUIECKOH MHKPOCKOIINY ¥ CIEKTPOCKOIIHH.

9. ®opmupoBanue wu300paxeHHE U OTOGpakeHME HHQOPMALMH ¢ TIOMOIIBIO
TOJIOTPaMMHOM OIITHKH Y TONOTpahUIECKUX CHCTEM.

10. O6vemuas ronorpadus 1 GOTOUYBCTBUTENBHEIE MATEPHUANIBL IS roaorpagum.

11. T'omorpaMmMHbIe 1 UG PAKIUOHHEIE ONITHYECKHE DIEMEHTEL

12. Tonorpapuueckas  wmHTepdepomerpus, romorpadudueckas mAMATh,  OMNTHKO-
rosorpapudeckas 06paborka nHGOPMAIIIH. |

13. Crroco6b! TMarHOCTUKY HAHO- B MEKPOYCTPOMCTB.

14. VerpoiictRa 1 c11ocoGb! BBOZA U BEIBOAA H3ITYUCHHS.

15. OnTquCKHe pacIpeNieuTeNIbHbIE U KOMYTAalIHOHHBIE YCTPOMCTBA, HanpaBneHHbre
OTBETBHUTEIIH, IIEPEKITIOUATEIH. ‘

16. Ontudeckue cnekTpanbHbIe QUIBTPEL, HHTEP(EPEHIHOHHBIE MOKPHITHA.

NEDD -



17. Yupasnaemsie 3epkana 1 qudpakOHHbE PEIIETKH.

18. Jlnmnser Gpenens, GokycHpyromue KOMIIOHEHTBI HHTErPATbHOM OLITHKH.

19. OmTomexaHnuYecKHe KIFOYH.

20. Mexanu4eckue — CKAHHPYIOIME  MHKDO3EPKAIa,  JHH3BL,  MOZYLITOPHL ¥
IUQPaKIMOHHEIE PELICTKH.

ITpomexyTouHast aTTecTalMs IPOXOIUT B GOPME 3a4ETA C OLEHKOM.
Bonpock!  3at€Ty ¢ oneHKoi

KsanT OBO-Pa3MEpPHEIC 3G PEKTHI.

OCHOBHBIE IIOJIOKEHWSI TEOMETPUIECKOM OITHKH.

Kraccrueckne pasmeprsie 5GheKThL.

OcCHOBHBIE OJQXXEHUS BOJIHOBOM OITHKH.

VcTOUYHVKH HEKOTEPEHTHOrO M3JIydeHHS.

OCHOBHBIE TIOJIOKEHHUS KBAHTOBOM ONTHKH

TBeproTenbHbIe NTa3€pEL

OCHOBHEIE ITOJIOMKEHM S HEJTUHEHHOM OITHKY.

®opMHpOBaHUE BOIHOBOAHEIX CTPYKTYD B MPO3PAYHBIX CPEax.

10. TeepnoTenbHbIe IPHEMHHUKH U3y UCHHASL,

11. O6bveMHBIE U IUIAHAPHBIE OITHYCCKUE BOJIHOBO/IBL

12. MeTozp! ympapiieHUsI ONTHYECKUM H3/TyIeHHEM.

13. OcHOBHBIE KOMITOHEHTEI HHTETPAILHO-OITHYESCKIX CXEM.,

14. ®oronnsle Kpu¢Tannbl PacnpocTpanenye cBeTa B QOTOHHBIX MaTepHaax.

15. ®usuueckue 0coOGEHHOCTH PaGOTEL FETEPOCTPYKTYP.

16. MHuKpOONTOMEXaHHIECKHIE CXEMEL

17. O6bemnas ronorpadus 1 GpOTOUYBCTBUTENBHBIE MATEPHAIBI JL ronorpadpum.

18. Crioco6sr TIONYYEHHNS JIa3ePHON HAHOKEPAMHKH,

19. OCHOBHBIE MOHATHS TEOPHH BOJIHOBOIOB.

20. MeTamaTepHanBI U TUIEPOONINIECKHE MATEPHUAIIBL.

CamocroaTespbnasi paGoTa CTYICHTOB BKIIOYAET B cebs:

1. AynHTopHa;I caMocToATeNbHAd paboTa CTYACHTA 10 AWCLMIUIMHE BEHIIONHACTCS Ha
nabopaTOPHBIX M MPAKTHYECKUX 3AHATHSAX MPH PELICHAH 3a/[a4. ‘

2. BHeay/mTopHaﬂ CaMOCTOATENbHAs paboTa  BBIIOJHACTCA  CTYIEHTOM IIPH
yIiyOJeHHOM H3y4eHMH IUCUUIUIMHBEI 1O TeMe IIPOMIEHHOM JeKIuw, IIpH TOJArOTOBKE K
nabopaToOpHBIM pa601 aM. OCHOBHOH (opMOIf caMoCTOSTENBHOM paGOTHI CTYIEHTA SBIIACTCS
M3y4eHHE KOHCIEKTA JIEKIUH, PEKOMEH/OBAHHOM JUTEPATyPBIL.

CamocrosTesnbHas paboTa 3aBepIIacT 3a1a4il BCEX JIPYTHX BHIOE YUeGHOTO mporecca u
MOXET OCYIIECTBIATHCS HA IEKIHAX, CEMHHApaX, HPaKTHYECKUX 3aHITHUSAX, Ha60paTopHLIx
3aHATHAX, KOHCYNbTaIusX. Kak ¢opma oprammsammu y4eGHOrO HpOLECCa CaMOCTOATENBLAS
paboTa cTyneHTOB HpeI[CTaBJISIeT co00H LENEeHAPABICHHYIO CHCTEMATHIECKYIO IESATEILHOCTD
110 IPHOOPETEHHUIO 3HAHHH, OCYIIECTRIIEMYIO BHE ayAUTOPHH.

KoHTpoJIb BEIIONHEHUS cAMOCTOSATENBHOM pAGOTHI OCYIIECTBILETCS B XOIE BBIIONHEHIS
U 3aIIUTHI JIa60paT0pHBIX paboT No JUCHHILIMHE, IPH BBINOJHEHUH IPAKTHUECKIAX 3aIaHMH, Ha
3auére. ‘ |
Bonpock! s KOHTPOIS CaMOCTOSTENEHOM PaGoTh!

Oco0eHHOCTH B3aHMO/ICHCTBHIA IEKTPOMArHATHEIX BOJH ¢ MEKPOOOBEKTAMH.
VpaBHeHHA 1714 pacuéTa GOTOHHBIX KPHCTAILIOB,

Bri6op MaiepHaJIOB ONTHYECKUX KOMIIOHECHTOB JIa3ePHBIX CHCTEM.
Texnomorudgeckuii mpouece U3rOTORJICHAS AKTUBHBIX SJIEMEHTOB nasepHHX CHUCTEM.
MeToze! OlleHKH apaMeTPOB JIa3ePHBIX YCTPOHCTB. i

Muxkpo ¥ HaHOJIa3epHl.

MexaHnu3Mpl pOPMUPOBAHNUS SMUTAKCHAIEHEIX IIEHOK.

TexHOMOrHA IPOGOIOATOTOBKH MATEPHAIIOB,
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9. Odoext Jonmnepa, CABUT W yIIMpEHHE JTHHMAIA.

10. O¢pdpextsr Puszo u Canpska.

11. BOIOKOHHO-ONTHYECKHE THPOCKOIIEL

12. Metop! (ha3oBoit KoppeKuUH BOITHOBOTO (HPOHTA.

13. Ocobennoctu runepbonuuecKux MaTepHaoB,

14. TexHONOrHM B 06NIACTH 3AIMTHEIX TONOTPAMM.

15. Tonorpaduueckas namsrs.

16. OnTHYeCKHe CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTA.

17. CBepxckOpocTHEIE CITOCOGH! Iepenadn i 06paboTKH HHGOPMALIHH.

18. CucreMBI HA OCHOBE HAHOPA3MEPHBIX M (OTOHHO-KPHCTAILTHISCKHX CTPYKTYD.

19. CHCcTeMBI ONTHYECKHUX U KBAHTOBBIX BEIUACICHUIH H ONTHIECKHE KOMIIBIOTEPEL

20. Murerpanus MEXaHMYECKHX, OLTHYECKHX K OJJICKTPOHHHIX KOMIIOHEHTOB Ha
MHKPOYPOBHE.

7. YYEBHO-METOJIUYECKOE U HH®OPMAIITMOHHOE OBECIEYEHUE
: AUCOUILIMHBI (MOAY JIST)

a) OCHOBHAas meTepaTypa:

1. Apakensn | CM. Baenenne B heMTOHaHODOTOHHKY: (GyHIaMEHTaIBHEE OCHOBBI U
JIa3CPHBIC METOADBL: YIPABIACMOTO IIONYYCHHS M JUATHOCTUKE HAHOCTPYKTYPHPOBAHHBIX
MAaTepUaoB: y4eGHOe MOCOOHe O HATPABICHHsIM IOTOTOBKH Gakanaprara 200400 (200200)
"Onrorexumka”, 200500 "JlazepHas TeXHHKAa W Ja3epHBIE Texuoyornn”, 200700 (200600)
"®oronuka u onromHpopMaruka" M cmermansHocTaM 200200 "Omrorexmuka' uw 200201
"JlasepHas TeXHWKa W JasepHble TexHonorun" / C, M. Apakensn [u ap.] ; nog o6l pex. C. M,
ApakensHa .— Mocksa : Jloroc, 2015 — 743 c. : uiL., Tabn. + 1 saextpon. ont. muck (CD-
ROM) (211 M6) ..— bubmuorp. B komme u. — C. M. ApakenaH, A. O. Kydepuxk, B. T.
Ilpoxomes, B. T Pay, A. T. Ceprees - nperogasaresn Bal'V .— ISBN 978-5-98704-812-2.

2. MeramarepHalibl ¥ CTPYKTYPHO OPraHH30EAHHEIE CPeIbI [ ONTo3NIeKTporukn, CBY-
TEXHUKM W HaHOQOTOHMKH [Oiexrponusii pecypc]/ A.JO. Amneena [a mp.]— DnexTpom.
TEKCTOBLIE AaHHBle.— Hosocubupck: Cubupckoe otnenenue PAH, 2013.— 368 ¢. .— Pexum
moctyma: http://www.iprbookshop.ru/32823. — DBC «IPRbooksy. —— ISBN 978-5-7692-1310-6.

3. Urnaros U,H. OnTosneKTpoHuKa U HAHODOTOHHKA! yde6Hoe mocobue ms By30B / -
CII6.: Jlans, 2016. — 538 ¢.

0) nonosmmuTe/IbHAS JIUTEPATYpA:

1. Opmukos JLH. Texuonorus mnpuGopoB omTHYECKOit 9JNEKTPOHUKA U (DOTOHMKH
[Onexrpormbtit pecype]: yueGroe nmocobue/ Opmukos JI.H.— DIIEKTPOH. TEKCTOBBIE JAHHBIE,—
Tomex: Tomckuit TOCYNapCTBEHHBIH yHUBEPCHTET CHCTEM YUpaBICHUS U PATUOIIEKTPOHUKH,
2012.— 87 ¢. — Pexum mocryma: http://www.iprbookshop.ru/13992. — DBC «IPRbooksy.
ISSN 2227-8397.

2. Ou3WKO-TEXHUYECKHE OCHOBEI MHKpPO- I HAaHOYCTPOMCTB [ODIIEKTPOHHKINA pecype]:
yueOHoe mocobue/ —— DIIeKTPOH. TEKCTOBBIE JAHHBIE.— Camapa: PEABU3, 2010,— 60 ¢. —
Pexxum nocryma: http://www.iprbookshop.ru/10148. — DBC «IPRbooksy. ISSN 2227-8397

3. Mlannapos C.M. BpeneHue B KBaHTOBYIO H OITHYECKYIO QIIEKTPOHUKY [ DNEeKTPOHHBIN
pecype]: yuebHoe mocobue/ Ilanpapos C.M., Bamkuposa A.M.— ONeKTPOH.. TEKCTOBBIE
nannple.— Tomck: TOMCKMH rocynapcTBEHHBI YHHBEPCHTET CHCTEM VIPABIEHHS W
PanuodIeKTporuky, 2012.— 98 ¢. — Pexum mocryma: hitp://www.iprbookshop.ru/13922. —
9BC «IPRbooksy. ISSN 2227-8397.

4. OpnukoB JIlH OCHOBEI TEXHOJOTMH OINTHYCCKHX MaTepuanos M usmenuif. Yacte 1
[OnexTpornsli pecypc]: yuebHoe mocobue/ Opnuxos JILH.~— OJNEKTPOH, TEKCTOBEIE JAHHBIC.—
Tomck: Tomckmit TOCY/TAPCTBEHHBIN YHHBEPCUTET CHCTEM YIPABICHHS H Panno3NeKTPOHUKH,
2012.— 88 c. — Pexum jocryna: http://www.iprbookshop.ru/13959. — BBC «[PRbooksy.
ISSN 2227-8397. !

5. OpmuxoB JILH. OCHOBBI TEXHONOIMH ONTHYECKHX MaTepHanos u m3fenuii. YacTs 2
[OnexTponnkii pecypce]: yue6noe nocobue/ Opukos JILH.— OIEKTpPOH. TCKCTOBBIei JAHHBIE.—



Tomck: ToMmcku# TOCYNapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHHS W PaTHOIEKTPOHHKI,
2012.— 99 c¢. — Pexum moctyna: http://www.iprbookshop.ru/13960. — DBC «IPRbooks».
ISSN 2227-8397.

B) MePHOAMYECKHE H3AHUS:

1. XKypnan «KsantoBast snexrpommka». ISSN:1063-7818. Apxmp HOMepoB. Pexim
nocryna: http://www.mathnet.ru/qe/archive.

2. XKypuan «®ortonnka», ISSN: 1993-7296. ApxuB HoMepoB. Pexum JOCTyTIA:
http://www.photoni¢s.su.

3. Kypnan «llpuknanmas ¢oronuka», [SSN:2411-4375. Apxus HOMEpOoB. Pexum
JlocTyna: http://appljed.photonics.pstu.ru/archives.

4. Kypran «Hanocucremsr: (usuka, Xumud, MaTeMaTtuka». ISSN: 2305-7971. ApxuB
HOMepoB. Pexum noctyma: http://nanojournal.ifmo.ru/articles.

8.. MATEPUAJIbHO-TEXHHYECKOE OBECHEYEHHE
| JAUCTIUIIIINHBI
JICKIMOHHBIC ay/TOPUN OCHAIIEHB! JOCKOH (W1 MeNa WM MapKepa), SKPaHOM i
NPOEKIUOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.
AYIMTOPHM A1 TIPOBENCHMs JIA0OPATOPHEIX 3AHATHH OCHAINCHHI YCTAHOBKAMH IS
BBIIIOJIHEHHUS TaGOPATOPHEBIX paboT.



Pabouas nporpamma JUMCIUINIMHBL COCTAaBIEHA B COOTBETCTBHH ¢ TpebGosanmsMa OI'OC

BO o manpasnenuio 12.03.05 JlasepHas TeXHUKA 11 Ja3epHBIE TEXHOIOTHH,

Pa6ouyto nporpaMmy COCTaBHJI CTapInui mpemoasares kapeaps GullM E.JL. H_[aLMaHCKaH ZZ’;:};%/
(®HO, noxnucs)

Penemsent ~ / g 4
(mpencraBUTENs padoToaTENs) v“%ﬂ /%«:'/f:z c;/é’(// X A e

(Mecm paGorsi, nomxHOCTS, U0, HOJIHI/ICI))
P

s ko= PSS S

[Iporpamma paccMoTpeHa 1 ofo6peHa Ha 3acenanny Kadeapst OullM

.'/I.
IlporoxonNe 7 or¢s . 0¢. /& rona 7
3aBeryromuii kadespoii / C.M. Apakemnsia

(®HUO, noamuce) {,-'

Pabouas mporpamma paccMoTpeHa M 0foOpeHa Ha 3aCelaHHH Y4eOHO-METOMMYECKOH KOMECCHH

Hanpasiienus 12.03.035 JlazepHas TeXHHUKa U JIa3epHBIE TEXHOIOTHH, >

[IpoToxom Ne 7 or 3, pg, /¥ rona ;5’/

[pencenarens KOMHCCHH % C.M. Apaxkemsn

(oUo, I'lO?)éb)

JIUCT IIEPEYTBEPKIEHUST
PABOYEM ITPOI'PAMMIbI JUCHUIIIUHBI

Pa6ouas nporpamma o1006peHa na y4eOHBIH IO

IIpoTokon 3acemanus kadeapsr Ne oT roja

3apenyrommit kadpenpoit

PaGowas nmporpamma ogoGpeHa Ha y4eOHEI# roJT

[Iporokon 3acenanus kadenpsr Ne oT roza

3aBenyromuii xabenpoii

Pabouas nporpamma on06pena Ha yueOHBIH roj

IIporoxon 3acenanus xadeapnr Ne oT roga

3aBenyromuit Kadenpoi




