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1. IEJHA OCBOEHUSI JUCITAIIIINHEBI

LlensiMu OCBOEHHS AMCLMILTHHBI «MHKPOONTHKA ¥ (DOTOHHKAY SBILETCS (GopMupoBanue
3HaHUA B 00JacTH 0a30BBIX HPUHIKIIOB (DYHKIMOHMPOBAHUS H KOHCTPYHPOBAHHS ONTHYCCKUX
3IEMEHTOB M YCTPOMCTB, PEaIH3yeMBIX Ha MHKPOYPOBHE.
3a1ayn TUCIUIUTHHBL:
® [ONy4YeHHE 3HAHWH O MOCIENHHX JOCTHXEHHSX B 00JACTH MHKDOONTHKM H (OTOHHKH,
bopMUpOBaHHE y CTYJEHTOB HAy<IHOTO MBINLIEHHS ¥ COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTHHBI MUDA;

® H3yYEHHE OCHOBHBIX 3()(EKTOB, MPOIECCOB M SBICHUMN, OUpPEAENAIOMUX GYHKIMOHAPOBAHHE
3JIEMEHTOB M YCTPOMCTB Ha MUKPOYPOBHE B ONITHYECKOM JMAIIa30HE,;

¢ HU3YUCHHC METOMOB aHAIN3a M pacyeTa JIEMEHTOB U CUCTEM MUKPOONITHKH U (DOTOHHKH;

¢ O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHOW HAy4HOH anmapaTypodi W BEIpaGoTka y HHUX
Ha9aJIbHBIX HABBIKOB IPOBCACHUS OKCIICPUMEHTANLHBIX HAYYHBIX HCCICAOBAHUM DPa3IMUHBIX
dusudeckyx SBIICHUM U OLIEHKH MOTPEINHOCTEH M3MEPEeHH I,

2. MECTO JUCHOUIIJINHBI B CTPYKTYPE OIIOII BO
Ancnumumna «Mukpoontuka 1 GOTOHHKa» OTHOCHTCS K Omoky B1, k wactu, hopMupyemoit
Y4aCTHHKaMH 00pa3oBaTeNIbHbIX OTHOLIEHUH — QucnuIuInHe mo BeI6opy. HoMep B yueGHOM ILiame
b1.B.JIB.04.02.
IIpepexBU3ATEI JMCIUILIMEBI - [N U3yYeHus MUCIUIUIHHEL CTYJEHTH! TOJDKHBL 0GNanarh
3HAHWAMH, YMCHHUSMH U HaBbIKAMH, NPHOOPETEHHBLIMH IPH H3yYEeHHH TaKUX JUCHUIUIMH, KaK:
MHKposIeKTpOMEXaHIYECKIE CHCTEMBI, MOeNnHpoBaHne U IIPOEKTHPOBAHHE B HAHOTEXHONOTHSIX.

3. IIVIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 11O JUCHUILJINHE
IInanupyemple pesynbTaThl OOYdYCHHS IO IMCLMILIAHE, COOTHECEHHBIE C IUIAHHDPYEMBIMHE
pesynbratamu ocBoenust OITOI]

Kon ¢popmupyempix YpoBeHb Inarupyemble pe3yneTaTsl 00ydenus 110
KOMIIETEHINH OCBOCHHMS JUCLIMIIIMHE XapaKTEPU3YIOIINE ITaIlbI
KOMITETEHIINN (GopMHPOBaHUS KOMIIETEHIMH (II0KA3aTEIH
OCBOEHHS KOMIIETCHIUN )
1 2 3
TIK-1 3naTh: QuinUecKHe W MaTeMaTHYECKHE 3aKOHBI U
CniocoGeH npoBOJIUTD MOz PU3NIECKUX MPOLIECCOB, JIEXKAIMX B OCHOBE
(pu3HKO-MaTeMaTHYECKOE IPUHIUIIOB AeHCTBHS 00BEKTOB HAHOTCXHOJIOTHH U
MOJEIIMPOBAHUE MHKPOCHUCTEMHOH TEXHUKH.
UCCIIEyEMBIX TIPOIIECCOB YMmers: pelaTh 3aj1av, UCIIONB30BaTh
HAHOTEXHOJIOTUH U Yaormio MATEMATHYECKHUH aNapaT M YHUCICHHBIC METOJ(bI
00BEKTOB HaHO- H KOMIIBFOTEPHOTO MOJIEJTUPOBAHUS 00BEKTOB
MHUKPOCHCTEMHON TEXHHKH HAHOTEXHOJIOTHA X MUKPOCHUCTEMHOM TEXHHUKHU.
C HCIIONB30BaHUEM Biagerns: MaTeMaTHYeCKHM amliiapaToM U METOJAMHU
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH MAJIS MOJEIUPOBAHUS
KOMIIBIOTEPHBIX OOBEKTOB HAHOTCXHOJIOTMH H  MHKPOCHCTEMHOM
TEXHOJIOTUM TEXHHUKU.
3HaTh! 0a30BOe  KOHTPOJBHO-M3MEPHUTENLHOE
IIK-4 06opyloBaHUE IS METPOJIOTHYECKOIO 00ECIIEYEHUS
CrocoGen UCCIICMOBAHUHA M IIPOMBIIIIEHHOTO IIPOMU3BOACTBA
COBEPIICHCTBOBATH HAaHOMATEPHAJIOB U KOMIIOHEHTOB,
IIPOLIECCHI H3MEPEHUI YMeTh: OCYIIECTBIATH AMATHOCTHKY HEIIOJAJIOK 1
11apaMeTpPOB U YacTuyHo | yacTHYHBIN PEMOHT HU3MEPUTENLHOTO,
MOAH(DUKAIINA CBOMCTB JMarHoCTHYECKOTO, TEXHOJIOTUHMECKOTO
HAaHOMATEPHAJIOB U o0opynoBaHusI.
HAHOCTPYKTYP Baagern: HaBBIKAMH MOHHUTOPHHTA
JUarHOCTUIECKOTO, TEXHOJIOTHHECKOTO

000pyIoBaHus.




4. OBBEM U CTPYKTYPA JUCIIUIIJIMHEBI
TpynoeMkoCTh AUCITUIDIMHBI COCTABISET 3 3a4eTHBIX €UHHUII, 108  wacoB
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5 TeepAOTENBHBIE ~ MCTOYHHKH W g | 23| 4 5 4 |4 4/40% eHlTHHT
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Becerosza 8 cemectp: 8 9 |27 9 [18 | 18 19/35% OKk3ameH,36u.
Hanuune 8 nrucunmnune KITKP HET
HToro no aucuunjinne 8 | 9 ]27 | 9 | 18 {18 | 19/35% JK3amMeH,36u.
Couepmafme JICKIIMOHHBIX 3aHSITHIA I10 AACHAIIIHHE
Pasgen 1. BzauMoieficTBHE 3JIEKTPOMArHUTHOTO U3JIYYEHHUS C BEILIECTBOM.
Tema 1. U3nyuenue u BemecTso.
Conepxanune tembl. KpantoBele pasmepmslie dGdexrsr. CriocoGbl yIpaBIeHUs OITHIECKAM
U3JIYYCHUEM.

Pazpnen 2. TBepnoTesbHbIC HCTOYHUKY W IIPHEMHHAKH H3JTyYEeHHS.

Tema 1. VICTOUHUKY U3ITydeHUSI.

Conepxanne TeMpl. ICTOYHHKY HEKOT€PEHTHOTO M3JIydIeHHs. TRepIOTeNbHbIE JTa3€epbL.
Tema 2. TBepaoTeNbHbIC TPUEMHUKH H3TyYeHHS.

Conepxxanue Tembl. ONTHYECKHE PE30HATOPBI, JOOPOTHOCTH. MOJIBI JIA3€PHOrO PE3OHATOPA.

®otope3rcToprl, GoTOAHOB], GOTOTPaH3UCTOPEL, hoToyMHOKHUTENM. [13C THHEHKH ¥ MaTpPHIIEL,
MHKDPOKAHAJIBHBIE [IJTACTHHEI.

Pazpen 3. Ontuueckue BOJIHOBO/IBI.

Tema 1. . OObeMHBIE U IUTAHAPHBIC ONTHYECKHE BOTHOBOIBL.

Conepkanne Tembl. OcHOBHBIE KpuTepuu. OTtiuns. JarpaMmel.

Tema 2. BosHOBOHBIE CTPYKTYPBI B OOBEMHBIX 00pa3Iax.

Conepxanue TeMbl. OCHOBHBIE KpuTepun. OTiinuns. J{HarpaMMsl.

Pazpnen 4. QoToHHBIE KPHCTAIIBI ¥ TOIOTpadHL.

Tema 1. QOTOHHBIE U MOJSIPUTOHHBIE KPUCTAILIBL.

Counepxxanne TeMpl. CTpykTypa. OCHOBHEIC KpUTEpHH. JJuarpaMMeL.

Tema 2. CiocoOslI rosorpadudeckoii 3ammcu.,

Conepxanne Tembl. OObeMHas roiorpapus u (GOTOUYBCTBUTENBHBIE MATCPHANBl JUIS

ronorpapuu. [onorpaMmuble U AUGPaKIUOHHBIC ONTHYECKHE 3JIEMEHTHL [ onorpaduueckas
HHTep(HEpOMETpPHs, roJorpaguyecKkas NaMsaTh, ONTHKO-rojorpadguueckas 06paboTKka HHPOPMAIIHH.

Pazgen S. OnTHyeckne MUKPOJIEMEHTBI B YCTPOUCTBA.
Tema 1. OCHOBHBIE KOMIIOHCHTBI HHTETPAIBHO-ONITHYECKUX CXEM.




Copepxanue TeMBL. DIEMEHTBI # GJIOKH 37EMEHTOB. IIpUHIAIIB! ICHCTBHS.
Tema 2. MUKpOONITOMEXaHHYECKHE CXEMBL.
Conepxanue TeMbl. MEKPOOITHYCCKHE 3MEMEHTHI M MX (PYHKIHOHAIL.

Conep:xaHne NpaKTHYECKHX 3aHATHI 10 TUCHHILIHHE

Pazyen 1. BzaumoyielicTBrE 3ICKTPOMATHUTHOTO H3IYYEHHS C BELIECTBOM.

Tema 1. U3nyuenue u BemecTso.

Coneprkarne 3ansTuil, PacyeT KOHIEHTPAIMHA YACTHUI] KOJUTOMIHOTO PACTBOPA.

Pasnen 2. TBepnoTenbHbIe HCTOYHUKY U IIPUEMHHKY U3JTy4eHNS,

Tema 1. ctounuku u3nyvenus.

Counepixanue 3aHATHHA. PacyeT napaMeTpoB OIITHUESCKHUX CXEM.

Paszen 3. Onrnueckue BOIHOBOIBL.

Tema 2. BonnoBoauele CTPYKTYpBI B 00BEMHBIX 06pasLax.

Conepanne 3ausTuil. U3yuenne TeXHOTOIHE CBAPKH ONTHYECKUX BOJOKOH. Pacuer motepb
COEIMHUTENHHOTO CTHIKA.

Paspen 4. ®OTOHHBIE KPUCTAILIBT U TOJNOrpadHsL.

Tema 2. CriocoGBl roorpadpuueckoi 3amucH.

Conepxanne 3anaruit. 0630p cioco6oB U METOI0B roJIorpadHHuecKoil 3aIvcHy.

Paspen 5. OnTHyeckue MEKPOIJIEMEHTHI H YCTPOCTBA.

Tema 2. MUKpOONITOMEXaHUUECKHE CXEMEL.

Conepxanue 3aHATUH. Uccnenosanye napamerpos Jla3epHBIX TMOJOB HA OCHOBE ETEPOCTPYKTYP.

Conaepixanue J1a60paTOPHBIX 3aHATHIA 110 JUCIHNIAHE

Paznen 1. BsanmogpelicTBre 3NeKTPOMarHUTHOIO H3IYYEHHMS C BEIICCTBOM.

Tema 1. M3iryuenue u BeecTso.

Conepxanve 3amsTuil. MccnefoBaHHe — KOUIOMIOHEIX — pacTBOPOB,  NOMHMPOBAHHBIX
HAHOYaCTHIAMU OJIarOPOTHBIX METAJIOB.

Pasyien 2. TBepnoTepHbIE HCTOYHUKY U IPHEMHUKH U3TyYEHHSL.

Tema 1. cTOUHUKH H3ITyYEHHS,

Cozepxanne IIpaKTHUECKUX/NabOpAaTOPHBIX 3aHATHH. [IOCTPOGHHE OLTHYECKHX CXEM B
nporpamMe Zemax. ONTUMH3ANHUSA OTUTHIECKUX CXEM.

Pasznen 3. Onrtigeckre BOIHOBOIEL

Tema 1. OOpeMHBIE U ITAHAPHEBIE ONTHYECKUE BOJHOBOIBL.

Copepxanne  NpaKkTHYECKHX/TabOPATOPHBIX  3aHsATHA. DOPMHPOBAHHE  ONTHUYECKUX
CTPYKTYp B IIPO3PAayHBIX MaTepHaax.

Tema 2. BonHoBOHBIE CTPYKTYPEI B 00BEMHBIX 06pasax.

Conepxanue NpaKTHIECKUX/NabOPATOPHBIX 3aHATHH., M3ydeHHe TEXHONOTHH CBAPKH
ONTHYECKUX BOJIOKOH. CoeITHEHHE ONTHYECKOrO BOJIOKHA.

Paznen 4. ®oToHHBIE KpHACTAUIHI B TOJOrpadus.

Tema 1. PoTOHHBIE U IOMSIPUTOHHBIE KPUCTAILIEL

CozlepkaHie  NPaKTHYECKHK/NabOPAaTOPHBIX  3aHATHH. Momudukaums mokasares
IPEIOMIICHHS B ONTHYECKOM BOJIOKHE (DEMTOCEKYHTHBIM JIA3EPHBIM H3J1YYEHUEM.

Pazjen 5. Onruyeckne MEKPO3NIEMEHTBI H YCTPOKHCTBA.

Tema 1. OcHOBHBIC KOMIIOHEHThI HHTETPAJIbHO-OITHUECKIX CXEM.

Cozepixanue pakTHYECKHX/TAGOPATOPHBIX 3aHSTUH. MccieloBaHne Ta3epHBIX HOIOB.

S. OBPA30OBATEJIBHBIE TEXHOJIOT U

B npemonmaBanmmy  jgucnuIHBL  «Muxpoonmuxa u - Gomonuxa» — ACIONB3YIOTCS
pasHooOpasHble 00pa3OBaTeNbHBlE TCXHOJIOTMHM KaK TPAJHMIMOHHBIE, TAK M C IPUMEHEHHEM
AKTHBHBIX H HHTEPAKTUBHBIX METOAOB O0yUYeHHH,

AKTHBHEIE U HHTEPAKTUBHBIE METOIBI 00yYeHNs:

Humepaxmusnasn nexyus. (Pasoen 1. Bsaumodeiicmeue s1eKmpomMazHumuo20 usny4enus ¢
seuwjecmeom. Tema 1. Hsayuenue u eewpecmso. Pazden 2. TeepoomenvHvie UCMOYHUKYU U
npuemnuky usiydenusn. Tema 1. Hemounuxu usnyuenus. Tema 2. TeepoomenvHvle npuemHuxu
usnyvenus. Paszoen 3. Onmuueckue 60110600vl. Tema 1. OOvemnvle u nianapuvie onmuyeckue



801106006l Tema 2. Bonnogoouvle cmpykmypwl 6 00vemublx obpasyax. Pazden 4. @omonnvie
kpucmannot u 2onoepagua. Tema 1. Qomonnsie u noaspumonuvie kpucmanivi. Tema 2. Cnocobul
2onozpaguyecxoti sanucu. Pazden 5. Onmuyeckue muxposnemenmvl u yempoticméa. Tema 1.
Ocnoeuvie xOMNOHeHMbL UHMeEPaNLHO-onMuUYeckux cxem. Tema 2. Mukxpoonmomexanuyeckue
cxXembl.),

I'pynnoeas ouckyccus (Pazoen 2. Teepdomenvibie UCMOYHUKY U NPUEMHUKU USLYYEHS.
Tema 2. TeepoomenvHuvie npuemuuxu usiyyenus. Pasoen 3. Onmuuecxue 60ano600wt. Tema 2.
Bonnosoonvie cmpykmypul 6 06vemuoix o6pasyax. Pasden 4. Domounnvie xpucmanivi u
eonozpagua. Tema 1. @omounvie u noaspumonnvie kpucmamivi. Pasden 5. Onmuveckue
Mmuxposnemenmol u ycmpoticmea. Tema 2. Mukpoonmomexanuueckue cxembi.)

6. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
HNPOMEXXYTOYHON ATTECTAIIAU IO UTOI'AM OCBOEHUSI JANCHATIIINHBI
N YYEBHO-METOJIUYECKOE OGECIHEYEHUE CAMOCTOSTEJILHON
PABOTHI CTYJAEHTOB

Bonpoce! peiituar-konTposst Nel

1. Onrtudeckue KOHCTAHTHI, CBETOBBIC JIYUH.

2. OtpaxeHHe M IpeloMJIEHNE CBETa Ha IpaHuile pasjena ABYX Cpell, SBJIEHHE IOJIHOIO
BHYTPCHHETO OTPaXKEHHUS, IPOXOXKACHUE CBETA YePe3 HOMIIOMIAIONINE CPEMIEL.

3. DJeKTpoMarHMTHBIE BOJIHEL, ypaBHeHHE MakcBe/Ula U TPAHHYHBIE YCIOBHSL.

4. Wnreppepenuus u aupakuds cBeTa, KOMIUICKCHBIM IOKa3aTeldb IIPeIOMIIECHHUS
II0Ka3aTellb MOTIOIICHHUS.

5. ®asoBas M IPyMIIOBas CKOPOCThL CBETA, JcIepcus, cooTHolenne Kpamepca-Kponura.

6. Ilongpusanus IJIOCKHX BOJIH, PACIPOCTPAHEHHE CBETA B U30TPONHBIX H aHH3OTPOIHEIX
cpefax, IBOMHOE y4YenpeoMIIeHuE.

7. Onrmveckad akTUBHOCTB ¥ (apaJiceBCKOE BpaIlleHHE.

8. KpanToBble epexosl MpH B3aUMOIEHCTBHHY € 3JIEKTPOMArHHTHEIM H3JIYyYCHHICM.

9. CnoHTaHHOE U BBEIHYXKICHHOE H3yUeHHe, KOIPPUIMeHTH DHHINTCHHA.

10. Kuneruveckue ypaBHEHUs, yCHICHHE H TCHEPAIHUS ONTHYECKOIO U3/ TyYEHHUS.

11. MoHOXPOMATHYHOCTb, MHOJAPU3ANUUS, KOTEPEeHTHOCTh, HANpPABIECHHOCTE JIA3€PHEIX
IIyYKOB.

12. IIpocTpaHCTBEHHOE, aMIUIMTYIHOE, MOJAPU3AIMOHHOE, YACTOTHOE, BPEMEHHOE WU
(azoBoe npeobpa3oBaHuUe JIA3EPHBIX IIYYKOB.

13. Henuuelinble sgBIEHMS BTOPOTO  MOPSIKA, JNEKTPOMATHUTHAS  (OPMYIHPOBKA
HEJIMHEHHOro B3auMOIeHCTBHA.

14, Henunelinas monspu3yeMOCTh KPACTAIUTA U HEJTMHEHHBIE onTHYeCKHE 3 EKTEL.

15. T'enepauus rapMoHHUK.,

16. Ycnosue $pazoBoro cunxponusma,

17. TlapameTpuyeckre 11peoOpa3oBaHHs B ONTHKE, HACTPOMKA YACTOTHI B MAapaMeTPHUECKUX
reHepaTopax.

18. MonayisTopsl Ha OCHOBE OIITHYECKON HEIMHEITHOCTH.

19. Henuneitnas onTHKA U MOJICKYJISIPHOE pacCcesHUE CBETA.

20. 3epxanbHOe OTpaXK€HHE, MHKpPOIICPOXOBATOCTh INOBEPXHOCTH H  T'€OMETPHUECKHE
HEOTHOPOTHOCTH

21. MHorocio#inbie HU3KOpa3MepHble KOMIIO3MIIHH.

22. KBaHTOBBIe OrpannyeHus. Pasmepusie 3¢ GeKThI.

23. Meroapl MoTy4eHNs HAHOYACTHUIL ¥ HAHOMATEPHATIOB.

24. KBaHTOBBIE TOYKH, KBAHTOBAS IIPOBOJIOKA, HAHOCJION.

25. Tlepronuyeckyie KBAaHTOBO-Pa3MEPHBIE I'€TEPOCTPYKTYPEL

26. DJNEKTPOHHBIN CIIEKTp JIBYMEPHBIX H OJJHOMEPHEBIX CHCTEM.

27. Ourrveckue nepexonsl B KBAHTOBO-Pa3sMEPHBIX CTPYKTYPax.

28. DneKTpOONTHYECKHE METO/BI YIPABIEHUS ONITHIECKAM H3TyUeHHIEM.

29. AKyCTOONTHYECKHE METOMBI yIPABJICHHS ONITHUCCKUM U3TyIEeHHEM.

30. MaruuTOONTHYECKHE METO/[b] YIIPABICHHS ONTHIECKHM H3TYYEHHCM.

>



Bonpoce! peiitunr-coHTpoist No2
VHXeKIMOHHbIE NCTOYHAKHA CBETA HA OCHOBE TOMO- H I€TEPOIIEPEXOIOB.
W3yyaTesnn ¢ npeoGpazoBaTesieM CIEKTPaIBHOTO COCTABA H3JIyUEHHUSL.
Wudpakpacubie usnyyarei.
JIazepbl Ha KpUCTaJUTAX U CTEKJIaX.
OcCHOBHBIE CIIOCOOLI IOy YEHHS JIA3EPHOM KEPAMHUKH.
Onrudeckre pe3oHaTopbl, JOGPOTHOCTS.
Mop1 nasepHoro pesonaropa.
Jlasepsl ¢ cenexnmelt Mo, IlepecTpanBacMble U YACTOTHO-MO/IY TUPOBAHHEIE JTa3¢Phl.
9.  MHXeKIMOHHEIE JTa3ephl Ha FeTEPOIIEPEX0IaX.
10. ®otopesucTopsl, GOTORHOABL, HOTOTPAH3HCTOPEL, HOTOYMHOKHTEIH.
11. Coexrpanbible, 3HepreTHYECKHE, YACTOTHRIE XapaKTEPUCTUKN.
12. TI3C muuelku U MaTpuUIbl, MUKPOKAHAIBHEIE [IACTHHEL
13. OcHOBHBIE MOHATHS TEOPHH BOJHOBOAOB. [loJHOE BHyTpeHHee oTpakenue. Ilotepu u
YCHJIEHUE ONTHYECKUX CUTHAJIOB,
14. OGbeMHBIE U ITaHAPHEBIC ONTUYECKUE BOITHOBOJDL
15. Pacnpenenenue MOIIHOCTH, COOTHOLICHHUS ISt Iy4E€BOTO U BOIHOBOTO HPUGTIIKCHHUIH.
16. Henuneitno-ontudeckue 3¢ heKThl B GPIITOBCKAX BOTHOBOIAX.
17. MexaHH3MBI BOSHUKHOBEHHS IIOTEPH B ONITHYECKUX BOJHOBO/IAX.
18. DieMeHTHI TCOPUH OITHYECKHX HAHOAHTEHH.
19. CoenuHeHue H cpalBaHHE ONTHYECKUX BOJOKOH.
20. Onrtmuyeckue MyIbTHIIEKCOPB! U IE€MYJIbTHIUIEKCOPEL

KNS T =R

Bompoces! peiitnar-kourposst Ne3

1. ®otonmnble KpuCTALIB U MeTaMaTepuais!. I [oHgTHe 3aIpeIeHHO i 30HEL.

2. Pacmpocrpanenue cBeTa B HOTOHHBIX MaTepHaliax ¢ 3alIpelieHHOH 30HOi1.

3. Mogenpopanue onTuueckux 3G HEKToB B (POTOHHBIX KPUCTALIAX.

4. CnocoGkl OMyYeHHs pealbHbIX (POTOHHBIX KPHCTAIIIOB.

5. OrpuuarensHble MOKa3aTeNb HPETOMICHHA. Meramarepuansl ¥ THIEpGOIMUECKUE
MaTepuabl.

6. MeTanoBepXHOCTH. AHOMANBHOE IIPEIOMIICHUE U OTPAKEHHE.

7. KoynouaHse pacTBOPHL

8. OCHOBBI JIOKQJIBHO yCUIECHHON ONTHYECKOM MUKPOCKOIINHU H CTIEKTPOCKOIIIH.

9.  DopmupoBanue H300paxKeHnit 1 0TOOpakeHHe HHPOPMALMH C IIOMOIIBIO IOJIOrPAMMHOL
OIITUKH U I'OJIOTpapuUeCKUX CUCTEM.,

10. OGbemuas rosorpadus u GoTOUyBCTBHTENBHBIE MATEPHANIBI JUIsl TOTOTpadhun

11. TonorpamMMHubIe 1 JUPPAKIIMOHHEIE ONTHYECKIE TEMEHTHI

12. T'onorpaguueckass ~ uHTEphEpOoMeTpHs,  rojorpaguueckas  HamsiTh,  OITHKO-
rojorpapuyeckast o00paboTka HHHOPMAIUU

13. Croco0e! IMarHOCTHKY HAHO- © MUKPOYCTPOHCTB.

14. Vcrpolicrsa u criocoGbl BBOJA U BBIBO(A H3TyYEHHS.

15. Onrtuyeckne pacnpenenuTeNbHBIC M KOMYTAUMOHHBIE YCTPOMCTBA, HAIIPABNEHHBIE
OTBETBUTEIIH, IEPEKITIOYATEIH,

16. Omruueckue crexTpanbHbe QHIBTPBL, HHTEPHEPEHIHOHHEIC TOKPBITHS.

17. Vnpaensemble 3epkaia 0 1udpakiHOHHbIE PEMIETKH.

18. JIuuuser @penens, GoxycHpYIOLIe KOMIIOHEHTH HHTEIPAILHOMN OIITHKH.

19. OnTomexaHuYeCKHe KITIOYH.

20. MexaHn4eckue CKaHUPYIOLINE MEKPO3EPKaIa, JIMH3BL, MOITYISTOPE ¥ AA(PAKIHOHHBIE
PEIIeTKH.

Bonpoce! k 3xk3aMeny

1. KBanroBo-pazmepubie 3 pexTrl,

2. OCHOBHBIE I0JOXKEHUS TEOMETPHYECKOH OITHKH.
3 Knaccuueckue pasmepubie 2 QeKToI.

4, OCHOBHBIE TOJOXKEHUSA BOJHOBOM ONTHKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

McTOUHUKY HEKOTEPEHTHOTO U3JTyYCHHS.

OCHOBHBIE MOJIOKEHUS KBAHTOBOU OITHKH

TBepOTENbHBIE Ta3ePHhI.

OCHOBHBIC OJIOKEHHSI HETHHEHHON OIITHKH.

dopMUpPOBaHIE BOJHOBOAHEBIX CTPYKTYP B IPO3PAUHEIX Cpellax.
TBepAoTEnbHbIE NPUEMHUKH H3ITyUESHHS.

OOBeMHBIE U TIJIAHAPHBIE ONITHYECKHE BOJHOBOJIBI.

Mertob! yIIpaBiIeHNS ONTHYESCKUAM U3JTyUCHUEM.

OCHOBHBIE KOMIIOHEHTHI HHTErPANTbHO-OMTHYCCKUX CXEM.

@oTtoHHBIE KpHcTAILTBEL. PacpocTpaneHre cBeTa B (OTOHHEIX MaTepHalax.
®uznyeckre 0COOEHHOCTH PabOTHI TETEPOCTPYKTYP.
MuxpoonToMeXaHHIECKHE CXEMEI,

O06bemHas ronorpadus U HOTOUYBCTBUTENBHBIC MATCPHAIIE IS TOJIOTPApHH.
CnocoObl ostyyeHus 1a3epHO HAHOKEPAMHKH.

OCHOBHBIC IOHSATHS TEOPHH BOJTHOBOIOB.

MertamaTepuaitnl v runepOoTuUYecKue MaTepUabl.

Bonpocebi A KOHTPOJIS CAMOCTOSITE/ILHOI PAdOThI

Sl A S
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OcobeHHOCTH B3aUMOAEHCTBHUS 3JICKTPOMArHUTHBIX BOJIH ¢ MUKPOOOBEKTaMH.
VYpasHeHus 1is pacuéra (OTOHHBIX KPUCTAIIOB.

Br1Gop MaTepHanoB ONTHYECKUX KOMIIOHEHTOB JIA3€PHBIX CHCTEM.
TexHonorn4eckui npomnecc U3roTOBJIEHNS aKTHBHBIX 3JICMEHTOB JIA3€PHBIX CUCTEM.
Mertoap! OLIEHKH IapaMeTPOB JIa3ePHBIX YCTPOUCTB.

Mukpo 1 HaHONIA3€epEI.

Mexanusmpl GOpMHUPOBAHUS AMUTAKCHATBHBIX TIICHOK.

Texnosnorus po6onoAroTOBKH MAaTEPHAIIOB.

Db dext Jonmiepa, CABUT U YIIUPEHUE JIMHHUA,

S dexts Puzo u Canbska.

BOIOKOHHO-ONTUYECKUE IHPOCKOIIBL

Mertozpl Ga3oBoii KOPPEKIHH BOJHOBOTO (hPOHTA.

OcoberHoCTH rUnepboNnIecKuX MaTeprualioB.

Texnonoruu B 06J1aCTH 3aIUTHBIX TOJIOTPAMM.

Fonorpaduueckas mamsrs.

OnTryeckne CUCTEMBI HCKYCCTBEHHOIO HHTEIIIEKTA.

CBepXCKOPOCTHEIE CITOCOOHI ITepeaud ¥ 00paboTKu HHPOPMAITIH.

CucreMBl Ha OCHOBE HAHOPA3MEPHBIX U (POTOHHO-KPACTAUTNICCKUAX CTPYKTYP.
CHrcTeMBI ONTHYECKUX W KBAHTOBBIX BEIYHUCIICHUH U ONITHYECKUE KOMIIBIOTEPEL
Wurerpanus MeXaHMYECKHX, ONTHYECKHX W  ONCKTPOHHBIX  KOMIIOHEHTOB  Ha

MHKPOYPOBHE.

q)OHI[ OLICHOYHBIX CPCACTB JUId MNPOBCACHUA aTTCCTAIlMH YPOBHA C(l)OpMI/IpOBaHHOCTI/I
KOMIIETCHIMH o6y11axoumxc;1 110 JTUCIUIIJIMHE O(i)OpMUISICTC?I OTJCJIbHEIM JOKYMCHTOM.



7. YYHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUTIINHBI
7.1. Knnroo6ecne4eHHoCTE
F HaumeHoBarke NUTEpaTyphI: ABTOP, HA3BAHWE, BUI H3LAHNS, ['on KHHUI'OOBECIIEYEHHOCTh
H3ATENHCTBO v3zaH
st Konnuecrro Hamuuue B
9K3eMIULIPOB H3OaHUH B 9NEKTPOHHOM
oubmotexe Bal'V B onommotexe Bial'y
cootBeTcTBHM ¢ DI'OC
BO
1 2 3 4
Ocnosuas nureparypa
1. Beeaenue B heMToHaHODOTOHNKY. DyHEAMEHTANBHEIE 2015 - http://www.iprbooksho
OCHOBBI 1 JIA3CPHBIC METOABI YNPABIAEMOro MOJYUCHNS H p.1u/40504.html
JINArHOCTHKH
HAHOCTPYKTYPHPOBAHHBIX MATEPHaIoB [DeKTPOHHLIN pecypc]:
yuebHoe nocobue/ C.M. Apakesnss [u ap.].— DrexTpoH.
TEKCTOBEIE aHHble.— M.: Jloroc 1
2. benos H.I1. @usmieckue 0CHOBEI KBAHTOBOH 3MeKTPoHMKH | 2014 - http://www.iprbooksho
[Onexrponnemit pecype] / Benos H.II., Illepcroburosa A.C., p.ru/65346.html
JcbkoB  AJI. - DIIGKTPOH. TekcTOBBIC naHHble. - CII6.:
Yuusepcurer UTMO, 2014. - 65 c. =
3.Tawbikosa-bymkesny MU, Ousuka, Yacts 2. Orruka, 2014 - http://www.iprbooksho
KsanToBas (usuka. CTpoenue u GpU3MYIECKUE CRBOHCTRA p.ru/35563.
BemmecTsa [BeKTpoHHEI pecype]: yuebuuk / Tamisikosa-
Bywkesuy MLU. - DnekTpon. TeKCTOBBIE AaHHEBIE, - MUHCK:
Briciias wxona.
JlonoHuTeNsHas AuTeparypa
1. Kproxos ILI. deMrocekyHnHble UMIyAschl. Baemenne B http://www.studentlibra
HOBYIO oGnacth sasepHoit dusmkn/ Kprokos ILT.— M.: | 2008 - ry.ru/book/ISBN97859
OUIMATIIUT 22109413.html
2. Peyros, A. T. ®usuka nazepos. Yacrs 2. OCHOBL TeopHH 2011 - http://www.iprbooksho
nazepos : yueGHoe nocobue / A. T. Peyros. — Mocksa : p.ru/11534.html
Poccuiicknit yHusepentet apyxGnsl Haponos, 2011, — 96 ¢. —
ISBN 978-5-209-03654-8
3. baknanos, E. B. OcHOBEI asepHo# Qusukn : yueGuuk / E. B, 2011 - http://www.iprbooksho
Baxnanos. — Horocubupck : HoocuGupekmii p.ru/45127.html
roCynapCTBEHHbIA TeXHUUECKHH yHuBepeuTet, 2011, — 131 .
— ISBN 978-5-7782-1606-8

7.2, Ilepnoanveckme U3gaHus

1. XKypwan «KsanroBast snexrpomuka». ISSN:[1063-7818. ApxuB HOMepoB. Pexum pocryna:
http://www.mathnet.ru/qe/archive.

2. Kypuan  «®Doronuka», ISSN:  1993-7296. Apxus  HomepoB.  Pexxum  jioctyna:
http://www.photonics.su.

3. Kypuan «lIpuxnagnas doronnkar, ISSN:2411-4375. ApxuB HomepoB. Pexum goctyna:
http://applied.photonics.pstu.ru/archives.

4. Kypnan «Hanocuctembr: (usuka, xumus, marematukay. ISSN: 2305-7971. ApXuB HOMEpOB.
Pesxxum mocryna: http://nanojournal.ifmo.ru/articles.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCTIUTIJINHbI

Jnst peannsannu NaHHOM JUCIHMIUIMH JIEKIIMOHHBIE ayIHTOPHH, OCHAINSHHBIC TOCKONH W
[IEpCHOCHEIM TIPOCKTOPOM JIJI1 IPOBE/ICHHUS 3aHATHH C IPUMEHEHHEM KOMIILIOTEPHBIX TIPE3CHTALHI
1 JICMOHCTPAIlMOHHBIX POJIUKOR (420-3, 3156-3).

AYNUTOPHH U MPOBENEHHMS NPAKTUYECKUX U JaGOPATOPHBIX 3aHATHH, OCHAINSHHBIC
COBPEMCHHBIMHM  [EPCOHAIBHBIMM ~ KOMIIBIOTEPAMH,  OOBEIMHEHHBIMK B JIOKAIBHYIO
BBMUCTHTCIPHYIO CCTh M YKOMIUICKTOBAHHBIMM HEOOXOMUMEIM CHCTEMHBIM M IIPHKIIAAHBIM
IporpaMMHBIM obecnieuenuem (1226-3) u Hay4sbie mabopatopun (107a-3, 107-3, 419-3):

Ilepeuens uenone3yemMoro 060py0BaHI:
1) @emrocekyniubi mazepHbi Kommieke Ti:SP
2) Ckanupyromas 30H10Bas naGoparopust NtegraAura (paGotaiomas & pexume
OJIMKHENOILHOTO MUKPOCKOIIA).
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JIMCT IIEPEYTBEPKJIEHUA
PABOYEN ITPOT'PAMMBI JUCIIUILIVHBI

PaGouvas nporpammMa ogo6peHa Ha yueOHBIH roj

[TpoToxon 3acenanus Kagpempsr No oT roza

3aBemyromnuii kadeapoii
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3aBenyromuii Kapeapoi

Pabouas nporpamma ono6peHa Ha y4e0HBIN o1

ITporokoun 3acenanus xadenpsr Ne oT roja

3aBenyromuii kapeapoi
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